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IHosicHuTEeNLHAA 3aNIUCKA

PabGouast mporpamma cocraBlieHa Ha OCHOBE (eliepajbHOrO KOMIIOHEHTa
roCyapCTBEHHOTO CTaHJapTa OCHOBHOTO 0OOIIero oopa3oBaHusi, OPUEHTHUPOBAHA
Ha ydJamuxcs 7-9 KiIaccoB W peaju3yeTcss Ha OCHOBE TMpOTpaMMbl s
o0111e00pa3oBaTeNbHBIX yupexkaeHui: ®duszuka. Actponomus.  /-11 kmaccer /
cocraButenb. B.A. Koposun, B.A, Opnos- 3 uzn. — M.: Jlpoda, 2010. ABTops!
nporpammsl: E. M. I'ytHuk, A. B. [lepbimkun

PaGouyass mporpamMMa cocTaBjieHA B COOTBETCTBHM € HOPMATHBHO-
NPaBOBbIMH IOKYMEHTAMH :

1. ®enepanbhbiii 3akoH PO «O0 obOpazoBannu B Poccuiickoit denepanmm»
ot 29 nexaOps 2012r. Ne273 — @3

2. Ilpuka3z munHcTepcTBa oOpazoBaHuss PD ot 05.03.2004 Ne 1089 «O6
yTBEpKJIeHUHU (eepalbHOTO0 KOMIIOHEHTa TOCYJIapCTBEHHBIX O00pa30BaTEIbHBIX
CTaHJAapTOB HAYaJbHOTO OOIIEro, OCHOBHOIO OOIIEr0 M cpeaHero (MOJHOTO)
obmiero odpaszoBanus» (B pen. nmpukazoB Munoopuayku PO ot 03.06.2008 Nel64,
or 31.08.2009 Ne 320, ot 19.10.2009 Ne 427, ¢ M3MEHEHUSIMH, BHECCHHBIMU
npukazamMu MunoOpHayku P® ot 10.11.2011 Ne 2643, ot 24.01.2012 Ne 39, or
31.01.2012 Ne 69);

3. Ilpuka3z munucTepcTBa oOpazoBanus PO ot 09.03.2004 r. Nel312 «O6
YTBEPKJICHUH (PeAepaabHOr0 0a3MCHOr0 Y4eOHOro IUIaHa M MPUMEPHBIX yUEOHBIX
IUIAaHOB  JuIsi  oOpas3oBaTenbHbIX  yupexaeHudl  Poccuiickoit ~ Pepepauuu,
peaTu3yoNMX NporpaMMel o01ero oopazoBanusy (B pel. mpukazoB MUHOOpHAYKH
P® ot 20.08.2008 Ne 241, or 30.08.2010 Ne 889, or 03.06.2011 Ne 1994,
01.02.2012 Ne 74);

4. Ilpuka3 muHuctepcTBa oOpa3zoBanusa U Hayku P® ot 19.12.2012 r. Nel06
«O0 yTBepkaeHUN (eaepalbHBIX IepeuHel YYeOHUKOB, PEKOMEH]IOBAHHBIX
(momyIeHHbIX) K WCIOJIb30BaHMIO B 00pa3oBaTelbHOM  Mpollecce B
00pa30BaTeNbHBIX YUYPEKICHUAX, pEaTU3yIONUX 00pa3oBaTelbHbIE MPOTPAMMBI
oOmmiero o00pa3oBaHUST W HMEIOIIMX TOCYJAPCTBEHHYIO aKKpEIUTAIMIo, Ha
2013/2014 y4aeOHbIi TOY;

5. Ilpuka3z muHucrepcTBa obpazoBanus U Hayku PD ot 31.03.2014 Ne 253
«O0 yTBepxkaeHUU (eneparbHBIX TMEepeyHel Y4YeOHMKOB, PEKOMEHIOBAHHBIX K
UCIIOJIb30BAHUIO B 00pa30BaTEIbHOM TIpoOLieCCe NPH  pead3aliid  HUMEIOIINX
rOCYAapCTBEHHYIO aKKpEAMTALMI0 00pa3oBaTeNIbHbIX MPOrpaMM HAYaJIbHOTO
00111eT0, OCHOBHOT'O 00I11eT0, CPETHETO 00IIero 00pa3oBaHUs»;

6. Ilpuka3 nenaprameHTa oOpa3oBaHUs, KyJIbTYPhl U MOJIOJCKHOW MOJUTUKU
benropoackoit o6nactu ot 23.03.2010 r. Ne819 «O6 yrBepxaenuun [lonoxenus o
paboueil mporpamme Y4eOHBIX KypCOB, MPEAMETOB, AUCLHMIUIMH (MOMIyJei)
00111e00pa30BaTEIHLHOIO YUPEKICHUSI.

7. WHCTpyKTHBHO-MeTOAMYECKOE MUCbMO  «O mpenomaBaHUM MpeAMETa
«Puzuka» B 0011€00pazoBaTeNbHBIX OpraHu3anusax benropoackoit oOmacTu B
2014-2015 yyebHoMm romy»



H3yuenue ¢hpuzuxku na ypoene ocnoenoz2o oouiezo 00pazosanus HaAnpPaeIeHo
Ha 0ocmudiceHue cedyruux yeei:

* OCBOEHHME 3HAHMIA O MEXAaHWYECKUX, TEIJIOBBIX, DJEKTPOMArHUTHBIX U
KBaHTOBBIX SIBJICHHSX; BEJIMYMHAX, XAPAKTEPU3YIOIIMX OJTH SIBJICHHUSA;, 3aKOHAaX,
KOTOPbIM OHHU TMOJYMHAIOTCS; METOJaX HAy4yHOTro T[IO3HAHMS TPHUPOABI U
dbopMHpoBaHUE HA ATOW OCHOBE MPEJICTABICHUN 0 PU3NYECKON KapTUHE MUDA;

* OBJIaJIecHHMEe YMEHHUSIMM TMPOBOAUTH HAOIIOJAEHUS TPHUPOAHBIX SIBICHUM,
ONMHUCHIBaTh W 0000IIaTh pe3yibTaThl HAOMIONEHUHN, HWCHOJIB30BaTh IPOCTHIC
U3MEpHUTENIbHbIE MPUOOPHI AN W3Y4YEeHUs] (PU3NYECKUX SBICHUMN; MPEICTaBIATH
pe3ynbTaThl HAOMIONEHUN WJIM W3MEPEHUH C TOMOIIBI0 TaOuwil, TpadhukoB u
BBISIBJIAITH HA 3TOM OCHOBE AMIIMPUYECKUE 3aBUCUMOCTH; PUMEHATH MOJyYECHHbIE
3HaHMUS JUIsl OOBSICHEHUS Pa3HOOOpPA3HBIX MPUPOJHBIX SIBJIEHUNH M IPOLECCOB,
NPUHLWINOB JCHUCTBHUS BAXKHEHMIINX TEXHUYECKUX YCTPOMCTB, Ui PEIICHHUS
duznyeckux 3aaay;

* Pa3sBHMTHE II03HABATEIbHBIX MHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX
CHOCOOHOCTEM, CAMOCTOSATENIBHOCTH B IPUOOPETEHUH HOBBIX 3HAHUH, IPU PELLICHUU
¢u3znyeckux 3a7ady M BBIIOJHEHUM OKCIEPUMEHTAJIBHBIX HCCIEIOBAaHUI ¢
UCIOJIb30BaHUEM UH(POPMAIIMOHHBIX TEXHOJIOTUA;

* BOCIIUTaHUe YOSKJIEHHOCTH B BO3MOYKHOCTHU MO3HAHUS 3aKOHOB NPUPO/BI,
B HEOOXOAMMOCTH Pa3yMHOTO HCIOJIb30BaHUS JOCTH)KEHUN HAYKH U TEXHOJOTUH
JUISL JAJbHEMILEro pa3BUTHS YEJTOBEYECKOTO OOIEeCTBa, YBAKEHHUS K TBOpLAM
HAyKW M TEXHUKHU; OTHOLIECHUSA K (PU3MKE KaK K 3JIEMEHTY OOIIeYeI0BEYECKON
KYJbTYPBHI;

* HCHOJIb30BaHME TOJYYEHHBIX 3HAHMI M YMEHWH Ui pelIeHUs
MPAKTUYECKUX 3a/ay IMOBCEJHEBHOM >KU3HM, oOecredeHus: 0e30MacHOCTH CBOEH
YKU3HH, PAIMOHAIIBHOTO MPUPOIONOIB30BAHMS U OXPAHbBI OKPYKAIOIIEH CPEbI.

[Iporpamma mpemycmaTpuBaeT (GOpMHUPOBAHME y IIKOJLHUKOB OOIIEYyYEOHBIX
YMEHMM M HaBBIKOB, YHHBEPCAIbHBIX CIIOCOOOB JEATEIBHOCTH M KIIIOUYEBBIX
komneTeHuui. [IpuopureTamu Ass MKOIBHOTO Kypca (PU3UKH Ha 3Tarie OCHOBHOTO
o01iero oOpa3oBaHus SBIISIFOTCS:

NO3HABAMENLHAS 0esMENbHOCND!

* WUCIOJNB30BAaHME JUIA TO3HAHUSA  OKPYXKAKOIIEr0 MHpa  Pas3IMYHBIX
€CTECTBEHHOHAYYHBIX  METOJOB:  HaONIOeHHWE, HM3MEpPEeHHe, HKCIEPUMEHT,
MOJICJIUPOBAHUE;

* (hopmupoBaHre yMEHUN pa3nuyaTh (aKThl, TUIIOTE3bI, IPUUUHBI, CIIEJICTBUA,
JI0Ka3aTeNIbCTBA, 3aKOHBI, TEOPUU;

* OBJAJCHHE AaJCKBATHHIMU CIOCOOAMHU  pELICHUS TEOPETHYECKUX U
HKCIIEPUMEHTAIBHBIX 33]1a4;

* NpuoOpeTEeHUE OMbITa BBIABMKEHHUS TUIOTE3 JJIsi OOBSCHEHUS H3BECTHBIX
(akTOB M 3KCIIEPUMEHTAILHOM MPOBEPKH BBIABUTAEMBIX THIIOTES;

UHDOPMAYUOHHO-KOMMYHUKAMUBHAS 0€AMENbHOCMb!

* BJIQJICHHE MOHOJOTHYECKON M TUAIOTMYECKON peublo, pa3BUTHE CIIOCOOHOCTH
MOHMMATh TOUKY 3pEHHsI COOECEeTHUKA U MPU3HABATh MIPABO HA THOE MHEHHE;

* HCMOJB30BAHME JJISl PEIICHMS MO3HABAaTEIbHBIX U KOMMYHUKATHUBHBIX 3a/1ad
pa3IMYHBIX UCTOYHUKOB HHPOPMAIIHH;



perexcusnas 0essmenbHOCHb:

* BJIQJICHHMEC HABBIKAMH KOHTPOJSI M OILIEHKH CBOEU NESITEIbHOCTH, YMEHUEM
MPEABUAECTh BO3MOXKHBIE PE3YJIbTAThl CBOUX JCHCTBUM;

* opraHuzanus y4eOHOW JEesATENbHOCTU: IOCTAHOBKA IENH, IUJIaHUPOBAHHE,
OTpeJIeIeHUE ONTUMAILHOTO COOTHOIICHHUSI 1I€JIA U CPEJICTB.

Peanuzanus naHHOM MpoOTrpaMMbl OCYILECTBISETCS B paMKax CIEoyHoIIeH
CUCTEMBbI Y4eOHHKOB:

- ®usuka, 7 Knacc : yaeOHUK i1 001eo0pa3oBaTeNbHBIX yapexacHuil/ A.B.
[Mepoimxun/ M.: Iposa, 2009

- ®usuka, 8 knacc : yueOHUK 11 001e00pa3oBaTeNbHBIX yapexacHuil/ A.B.
[Mepoimxun/ M.: Iposa, 2009

- ®usuka, 9 Knacce : yaeOHUK I 001e00pa3oBaTeIbHBIX yapexacHuil/ A.B.
[Teperimkun, E.M., I'ytauk / M.: [Iposa, 2009

OTu y4eOHUKH BKJIIOYAIOT BECh HEOOXOJUMBIA TEOPETUUECKUNA MaTepual 1o
¢usuke a1 U3ydyeHUs B O0O0II€00pa30BaTENbHBIX YUPEKICHUSIX, OTIMYAIOTCS
IPOCTOTOM M TOCTYIHOCTBIO M3JI0XKEHUs MaTepuana. Kaxxias riasa u pas3zuen Kypea
MOCBSIIIEHBl TOW WM WHOM (QyHIaMeHTanbHOM Teme. IlpemycmarpuBaetcs
BBITNIOJIHEHUE YIPAKHEHUH, KOTOPbIE TOMOTalOT HE TOJBKO 3aKPENUTh MPONHICHHBIN
TEOPETUYECKUM MaTepuasn, HO M HAyYUTbCS NPUMEHSATh 3aKOHbl (U3UKH Ha
IPAKTHKE.

Bbibop y4eOHMKOB  OCYIIECTBISJICS B COOTBETCTBUM C  MPUKA30M
MunucrepctBa obpazoBanus U Hayku Poccuiickoit ®enepanuu ot 31 mapra 2014
roga Ne253  «O06  yrtBepxkaeHuuM (eneparbHOr0O  MEpPEeUHs  y4YEOHUKOB,
PEKOMEHJOBAaHHBIX K  HCIOJB30BAHMIO  NPH  peaju3aldd  HUMEIOIIMX
rOCYAapCTBEHHYIO aKKpEeIUTalHI0 00pa3oBaTENbHBIX MPOrpaMM HA4YaJIbHOIO
oO01Iero, OCHOBHOTO O0WIEro, cpeaHero oduiero oopazoBanus». [lpu Beioope YMK
00pa30BaTeNbHOE YUpPEXKICHNE PYKOBOACTBOBAJIOCH IPEEMCTBEHHOCTHIO ITPOrPaMM,
4yToOBl ~ yyaliuecss MMeNIM TMpeJICTaBIeHHE O HENpepbhIBHOCTH  Mpoliecca,
BO3MOXXHOCTh TIOBTOPEHMsSI M CHCTEMAaTH3allMd 3HAHUNA, KOMIETEHTHOCTHBIM
MOJIXOJJOM U KOHKPETHBIMU ME1arOrH4eCKUMH YCIOBUSMHU.

OO0wmas xapakTepucTUKA y4eOHOr0 npeamera

du3rka KaK Hayka 0 HanOoJyiee OOIIMX 3aKOHAX MPUPOIBI, BBICTYIAs B KAUYECTBE
y4e0HOTO MpeaMeTa B MIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHHUM 00
okpyxatomeM wMupe. OHa packpbIBaeT poJb HAYKH B HDKOHOMHYECKOM U
KyJIbTYPHOM Pa3BUTHU OOIIECTBA, CIOCOOCTBYeT (OPMHPOBAHUIO COBPEMEHHOTO
HAy4YHOTO MHUpPOBO33peHus. g pemienus 3agad GOpMUPOBAHMSI OCHOB HAYyYHOTO
MHUPOBO33PEHUS, PA3BUTHs MHTECIUIEKTYATbHBIX CIIOCOOHOCTEH M TMO3HABaTEIbHBIX
WHTEPECOB IIKOJHLHUKOB B TMpOIecCCe M3yYeHUsS (PU3UKHM OCHOBHOE BHUMAaHUE
CIIEIyeT yAeATh HE Tepeaadye CyMMBI TOTOBBIX 3HAHHM, a 3HAKOMCTBY C METOJaMH
HAyYHOTO IMO3HAHMS OKPYKAIOIIETO MHUpa, MOCTAaHOBKE MPOOJIEM, TPEOYIOIHUX OT
YYaIIUXCs CaMOCTOSTEIIBHOM JCITSIIBHOCTH 10 UX pasperieHuto. [loguepkaem, 4To
O3HAKOMJICHUE INKOJHbHUKOB C METOJaMHM HAy4YHOTO ITO3HAHMS IPEIoJiaracTcs
MPOBOJUTh TMPU HM3YYCHHH BCEX pa3leioB Kypca (H3UKH, a HE TOJBKO IPHU



U3YYEHUU CIeUManbHOrO pasfena «®Pusuka U (U3NYECKHE METONbl U3YyYeHUs
IPUPOIBIY.

['ymanuTapHoe 3HaYeHHE (PU3MKU KaK COCTaBHOM 4acTu oOmiero odpa3zoBaHuUs
COCTOUT B TOM, YTO OHa BOOPY>KaeT IIKOJIbHHKA HAYYHBIM METOJOM IMO3HAHWS,
MO3BOJISIOIINM TOTY4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYKAIOIIEM MHPE.

3HaHHE (PU3NYECKUX 3aKOHOB HEOOXOJUMO IJIsi M3Y4YEHMs] XMMHH, OMOJIOTHUH,
¢uznueckoil reorpaduu, rexuonoruu, ObX.

Kypc ¢usuku B mpumepHON MporpaMMme OCHOBHOTO oOIIero oOpa3oBaHUs
CTPYKTYPUPYETCSI HA OCHOBE PACCMOTPEHUS PA3NIUYHBIX (POPM IBHIKEHHUS MATEPUH
B TOpSAIKE UX VYCIOXKHEHUSA: MEXaHHUUYECKHE SBIICHUS, TEIJIOBbIC SBJICHMS,
AJIEKTPOMArHUTHBIC SIBICHUS, KBAHTOBBIC siBJICHHS. DU3MKa B OCHOBHOW MIKOJIE
U3ydaeTcsi Ha YpOBHE PACCMOTPEHHUS SIBJICHUN MPUPOIBI, 3HAKOMCTBA C OCHOBHBIMHU
3aKOHaMU (M3UKU M TPUMEHEHHEM JTHUX 3aKOHOB B TEXHHUKE M IOBCEIHEBHOMN
AKU3HU.

MecTo npeamera B y4eOHOM IJIaHE

®denepanbHbIi 0A3UCHBIN yUeOHBIN TUIaH NI 00pa30BaTENbHBIX YUPEKICHUN
Poccuiickoit @eaepannu otBoAuT 210 4 aia 00s3aTeIbHOTO M3Y4eHHUsST QU3UKU Ha
YpOBHE OCHOBHOr0 o0Omiero obpasoanus. B Tom uucne B 7, 8 u 9 kmaccax mo 70
y4eOHBIX YacoB U3 pacuera 2 yyeOHBIX 4yaca B Henento. B mpumMepHoil mporpamme
MPEAYCMOTPEH pe3epB cBOOOAHOrO yueOHOro BpemeHu B oobeme 21 u (10%) nius
peanu3aluyd  aBTOPCKUX TIOJXOJIOB, HCIOJIb30BaHUS Pa3HOOOpas3HbIX (PopM
OpraHu3alyy y4eOHOTO Mpolecca, BHEAPEHHUS] COBPEMEHHBIX METO0B O0yUEHUS U
MearornueCKuX TEXHOJIOTHM, y4eTa MECTHBIX YCJIOBUH.
Ha ocHoBanuu yue6Horo miana MbOY COILI Ne47 nporpaMma paccurTaHa Ha
34 yueOubie Henmenu . [ kjacc - 68 wacoB (2 yaca B Hemento, (enepanbHBIN
KOMITOHEHT), 8 Kiacc - 68 yacoB (2 yaca B Hejeno, (heaepanbHblii KOMIIOHEHT), 9
KJace - 68 yaco (2 yaca B Hefieno, GpeaepaabHbIil KOMIIOHEHT).



HN3MmeHeHus1 B aBTOPCKOM MporpamMmme.

B aBropckyto mporpammy no ¢usuke HO.H.Makaperuea E.M. Ilepeimikuna,
A.B. I'ytHuk no ¢usuke B 7 kjlacce U3MEHEHHS BHOCWIHCH B pasjelie pe3epBHOrO

BPCMCHH, COKPAIICHUC Ha 2 yaca.

Paznen KomnuectBo wacoB | KosmuecTBo yacos
B IPUMEPHOM B pabouen
nporpamme mporpamme

1.BBenenue 4 4

2.IlepBoHavyanbHbIE CBEICHUS O 3) 3)

CTPOEHUH BEIIECTBA

3.BzaumozneiicTBue Tei 21 21

4.JlaBneHure TBEPBIX TEI, KUJIKOCTEN U 23 23

ra3oB

5.PaGoTa 1 MolHOCTh. DHEpPTUs 13 13

6.Pe3epBoe BpeMs 2 2

HTroro: 68 68

B aBTopckyto nporpammy no ¢usuke FO.H.MakaperueBa E.M. Ileprimikuna, A.B.
['ytHuk mo ¢usmke B 8 kjacce W3MEHEHUsS BHOCHUIUCH B pazjelie Pe3epBHOTO

BPEMEHU, COKpalIEHUE Ha 2 Yaca.

KonungecTBO Yacos

KonungecTBO Yacos

Paznen B [IPUMEPHOU B pabouei
nporpamme nporpamme
1. TennoBele sABIEHUS 12 12
2./I3MeHeHus arperaTHbIX COCTOSHUI 11 11
BEIIECTBA
3. DNeKTpUYECKUe SIBJICHUS 27 27
4. 2JIeKTPOMAarHUTHBIE SBJICHUS 7 7
5. CBeTOBBIC SIBJICHUS 9 9
Pe3epBHOE Bpemsi 2 2
HTroro: 68 68

B aBtopckyto mporpammy mo ¢usuke HO.H.MaxkapsrueBa E.M. Ilepwimkuna, A.B.
I'yrHuk mo ¢usmke B 7 Kimacce W3MEHEHWS BHOCWJIMCH B paslielie Pe3epBHOTO

BPEMEHH, COKpaIlleHHE Ha 2 Jaca.




KonunuectBo vacos KonunuectBo
Paznen B IIPUMEPHOU 4acoB B paboueit
porpaMmme nporpaMmme

1. 3aKOHBI ABMKEHHUS M B3aWMOICHCTBUS 26 26
Tel
2.MexaHn4yeckne KojieOaHusI U BOJIHBI. 10 10
3BYK
3.O1€KTPOMarHuTHOE MOJIE 17 17
4.CtpoeHne aToMa ¥ aTOMHOTO s]Ipa 11 11
PesepBHOE Bpems 4 4
Hroro: 68 68

Conep:xanmne y4eOHOI0 nmpeamMera

IIpeacraBneHHas mporpaMma COCTaBJI€Ha B COOTBETCTBHH C HOBBIM,
yTBepxkaeHHBIM B 2004 1. @eaepasbHbIM KOMIIOHEHTOM TOCYAApPCTBEHHOTO
CTaHJapTa OCHOBHOTO 00111eT0 00pa3oBaHus o Gusnke (gajiee — CTaHaapT).

CornacHo 0Oa3ucHOMY Y4yeOHOMY IUIaHY Ha H3y4deHUE (UMK B 00beMme
0053aTENIPHOT0O MHUHMMYMa COAEP’KaHWS OCHOBHBIX OOpa30BaTEIbHBIX MPOrpamMm
(manee - o0sA3aTENbHBIA MUHUMYM) OTBOJUTCS MO 2 Y B HEJEIIO B KAXKIOM U3 TPEX
KJIACCOB.

Kypcusom B T€KCTE IPOrpaMMBbI BbIJIEJICHBI:

1) Te e BOMPOCHI, YTO U B 00513aT€TLHOM MUHUMYME;

2) HEKOTOpbI€ BOIPOCHI, BKJIIOUEHHBIE B IMPOTPAMMY CBEPX YKa3aHHBIX B
00513aTeTbHOM MUHUMYME U HEOOXOUMBIE I U3YUEHHs MaTepHralia CTaH1apTa.

Borpocsl, BBIAEIEHHBIE KYPCUBOM, MOJJIEXKAT U3YUYEHHIO, HO HE BKIIIOYAKOTCS
B TpeboBaHus K YpPOBHIO MOATOTOBKM BBITYCKHUKOB M, COOTBETCTBEHHO, HE
BBIHOCSITCSI HA UTOI'OBBI KOHTPOJIb.

Marepuain, BKIIOUEHHbIH B MPOrpaMMy CBEPX YKa3aHHOIO B 00s3aTEIbHOM
MUHUMYME U HE SIBJISIOMIMICS HeOOXOAUMBIM JIJIsl U3yYEHHUs MaTepuala CTaHaapTa,
3aKJII0YEH B KBaJpaTHble CKOOKU. OH MOKET OBbITh MCIOJIb30BaH MPHU BBIJACICHUH HA
uzydyeHue Quukun 3 94 B HEAENI0, a TakkKe Npu 2 4 JUisl peanu3aluu
nuddepeHIupOBaHHOTO O0YUYEHUS.

B o0s3aTenbHbll MUHUMYM, YTBEpKA€HHBIN B 2004 T., BolIeN psii BOIPOCOB,
KOTOPBIX HE ObLIO B MpEeAbIAYLIEM cTaHAapTe. B nanHOM mporpaMMe 3TH BOIPOCHI
pacrmpeziesieHsl 1o KJ1accaM CIIEeIyIoIUM 00pa3om:

7 K1acc — yenmp mAjcecmu,

8 Klacc — mepmomemp, NCUXpOMEMP, XON0OUTbHUK, HNOTYRPOBOOHUKU,
HOCUmenyu 2J1eKMpPUYecKux 3apsaoo8 6 NOLYNPOBOOHUKAX, NOJIYNPOBOOHUKOEbIE
npubopsl, OUHAMUK U MUKDODOH,

9 kmacc — mHesecomocms, mpancgopmamop, nepeoaya I1eKmpuvecKoul
SHepeUUu HA PAcCmoAHUe, GIUAHUE JIeKMPOMASHUMHbBIX U3JYYEHUU HA JiCUBble
Opeanu3Mbl, KOHACHCATOP, DSHEPrUs JJIEKTPUYECKOIO0 TMOJsA KOHJEHCATOopa;
K0J1e0aTeNIbHBIN KOHTYP; IEKTPOMAarHuTHbIE KOJI€OaHUsl; IPUHLUIIBI PaJUOCBSI3U U




TEJEBUJCHUS; TUCIIEPCUS CBETA; ONMUYECKUE CHeKmMPbl, NO2NIOWeHUe U UCHYCKAHUe
ceema amomamu,; ucmoyunuxu suepauu Connya u 36e30.

B cBs3M ¢ BBeneHUEM B CTaHAApT HECKOJBKHUX HOBBIX (IO CPaBHEHHUIO C
IpEeIbIIYIIAM CTaHJIapPTOM) TpeOoBaHUI K c(OpMUPOBAHHOCTH
HKCIEPUMEHTAJIbHBIX yYMEHMH B JIaHHYIO IpOrpaMMy B JOIOJHEHUE K YK€
UMEIOLIUMCS JIa0OpaTOPHBIM paboTaM BKJIFOUEHO JEBITh HOBBIX. B COBOKYITHOCTH €
BKJIIOUEHHBIMH paHEE OHU OXBATHIBAIOT BCE YMEHHUS OSKCHEPUMEHTAIbHOIO
XapakTepa, CoJep)Kaluecs B TPeOOBaHMSX, T. €. MOJJIEKAIIWE KOHTPOJIIO Ha
BBIXOJIE€ U3 9 Kiacca.

[lepeuncnum Ha3BaHUs HOBBIX paboOT, pa30OUB MX HA JIBE TPYIIIHI MO TUMAM
pa3BUBA€MbIX HMH OCHOBHBIX YMEHHH, KOTOpbIE JIOCIOBHO BBIMTUCAHBI U3
TpeOOBaHMI (37€Ch U Jajle€ MHOTOTOYMS CTOSIT HA MECTE YMEHHH, (POpMHUPYEMBIX
cTapbiMu pabotamu). [lns npHOOpEeTeHHs] WM COBEPIICHCTBOBAHMS yMEHUS
«HCIIOJIb30BaTh (hU3HUECKUEe NpUOOpbl U HU3MEPUTEIbHBIE HHCTPYMEHTHI IS
U3MepeHUs (PU3MUECKUX BEJIMUMH: PACCTOSIHUSL, IPOMEXYTKA BPEMEHHU. .. TABJICHUS,
TEMIEPATYpbl,  BIAKHOCTM  BO3AyXa..», a TaKkKe <«.JJI1  HU3MEpPEHUs
pPaZaMoOaKTUBHOTO ()OHA U OLIEHKH €ro 0e30IacHOCTU» B KypC BKJIFOUEHBI YETHIPE
HOBBIE Pa0OTBHI:

1) «M3mepeHne pU3MYECKUX BETHMYUH C YIeTOM a0COTIOTHOM MOTPEITHOCTI

(7 xi.);

2) «M3MepeHne TaBlIeHUs] TBEPIOTO Teaa Ha onopy»(7KIL.);

3) «M3mepeHre OTHOCUTEIILHOM BIIAXKHOCTH BO31yXa»(8 KIL.);

4) 3mepeHune eCTeCTBEHHOTO paIMalliOHHOr0 (poHa 103UMeTpoM (9 Kit.).

Haznauenme BTOpO# TpyMIbI HOBBIX Pa0OT 3aKitouaeTcss B (pOPMUPOBAHUU
YMEHHUH «IPECTaBISATh PE3yNbTaThl U3MEPEHUH C TIOMOIIBIO Ta0iHIl, TpaduKoB U
BBISIBJISITH Ha JTOW OCHOBE AMIHUPUYECKUE 3aBUCUMOCTH: ...CHJIBI YIOPYTOCTH OT
YIJIUHEHUS TIPY>KUHBI, CUJTbI TPEHUS CKOJIBKEHUSI OT CUJIbl HOPMAaJIbHOTO JIaBJICHMUS,
..lepuosa KojeOaHuWi rpy3a Ha MPYXKUHE OT MacChl Ipy3a M OT KECTKOCTU
OPYXXUHBI, TEMIEpPaTyphl OCTBHIBAIOIIETO Tejla OT BPEMEHH, ...CHJIbBl TOKAa OT
HaNpsDKEHUS Ha ydacTKe LEeNH, yria OTpPaKeHUs OT yIyla NaJeHus CBeTa, yria
IPEIOMJICHUS OT yTJia MaJeHUs CBETay.

[lepeurciienHbIe yMEHHS OTpabaTHIBAIOTCS B paboTax:

5) «MccnenoBanue 3aBUCHMOCTH CHJIBI YIIPYTOCTU OT YIUTMHCHUS TIPYKHUHBI.
N3mepenue keCTKOCTU MPYKUHb (7 KIL.);

6) «McciaemoBaHue 3aBUCHMOCTH CHJIBI TPCHHS CKOJBKEHUS OT CHJIBI
HOPMAJILHOTO AaBieHus» (7 KI1.);

7) «M3yueHune 3aBUCUMOCTH TIEpHOJIa KOJICOaHH NPY>KUHHOTO MasTHUKA OT
MacChl Tpy3a M KECTKOCTH NMPYKUHBD (9 KIL.);

8) «MccaemoBaHue W3MEHEHHsI CO BPEMEHEM TEMIIEpPATyphl OCTBHIBAIOIICH
BOJBI» (8 KI1.);

9) «HccnenoBanne 3aBUCUMOCTH CHIIBI TOKa B TPOBOJHHUKE OT HAMPSIKEHHSI
Ha €ro KOHIIaX IPH MOCTOSIHHOM COTPOTUBJICHUU. M3MepeHne conpoTuBieHus» (8
K JL.);

10) «HccnenoBanue 3aBUCUMOCTH YTJIa OTPAXECHUS OT YIJIA MMaJCHHUS CBETa»
(8 i);



11) «HccienoBaHue 3aBUCHUMOCTH yIJIa TMPEIOMJICHHS OT YIJia TaiCHHS
cBeTa» (8 KIL).

Criemyer OTMETHTb, 4TO JeBsATas paboTa (HaKTUYECCKH MPEICTABIAET COOOi
CTapyro paboTy MO H3MEPCHUIO CONPOTHBICHHS ydyacTKa IEMH C HEKOTOPBIMHU
U3MCHCHHUSMU U TOOABJICHUSAMHU.

7 knacc (684, 2 4 B He1eJII0)

1. Beenenne (4 4)

Uro wusywaer ¢wusuka. Dusznyueckwe sBiIeHHUS. HaOMOACHUS, OMBITHI,
m3Mepenus. [lorpemnoctn uamepennii. @u3nkKa U TEXHUKA.

®@poumanvhas 1abopamopuas paboma

1. I3amepenne GU3NYECKUX BEIMUUH C YUemom abCONIOMHOU NO2PEUHOCHU.

2. IlepBoHavyaJIbHbIE CBEeICHUS 0 CTPOCHUM BenecTBa (5 1)

Monekynbsl. HQudbdysus. [IpuwxeHue Mosekysl. BpoyHOBCKoe JIBUXKEHUE.
[IpuTsbkeHrEe W OTTaJKMBAHUE MOJIEKYJ. Pa3liMuHble COCTOSIHUS BEIIECTBA U MX
O0OBSICHEHHE Ha OCHOBE MOJICKYJISIPHO-KMHETHUYECKUX MPEICTABICHUH.

®pormanvuas nabopamopuas paboma

2. 3mepenne pa3zMepoB MaJIbIX TEIL.

3. BzaumogaeiicTBue TeJa (21 1)

Mexannueckoe asmwxkeHue. PaBHomepHoe asmxkenue. Ckopoctb. MHepuus.
B3aumopeiictBue Ten. Macca Ttena. M3mepeHune mMacchl Teja € MOMOIIBIO BECOB.
[ImoTHOCTH BeliecTBa.

Asnenue Tarotenus. Cuna tspkectu. Cuia, BO3HUKaroIAs pu aepopMariuu.
Bec mena. CBsi3b MEXly CUIION TSDKECTU U MACCOU.

Yupyras nedopmanus. 3akon ['yka.

Hunamometp. I'paduueckoe wuzoOpakenue cuibl. CrokeHue  Cui,
JEUCTBYIOIIUX IT0 OAHOM IIPSMOM.

Llenmp masxcecmu mena.

Tpenue. Cuiia TpeHus. TpeHue CKOJIbXKEHUsI, KaueHUs, MOoKos. [ToamumHuKy.

dpoumanvrsle 1a60pamopHvie pabomol

3. H3ydyeHue 3aBUCUMOCTHM IIyTH OT BPEMEHU NPU MNPSMOJIUHEUHOM
PaBHOMEPHOM JIBMKEHUU. MI3MepeHune CKopoCTH.

4. I3MepeHune Macchl Tejla Ha PhIYa)KHbIX Becax.

5. 3mepeHne oObeMa TBEpI0TO Tea.

6. M3mepeHue mioTHOCTH TBEPIOTO TENa.

7. WUccnenoBanue 3aBUCMMOCTH CHUJIbI YIIPYTOCTA OT YAJIMHEHUS MPY>KUHBI.
N3MepeHune )KeCTKOCTH MPYKUHBI.

8. MHccnemoBaHue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBXKEHHS OT CHJIbI
HOPMAaJIbHOTO JABJICHHUSI.

9. Onpeoenenue yenmpa msaxcecmu nio0CKoU NAACMUHDBL.

4. /laBJieHMe TBEPABIX TeJI, })KUAKOCTEell 1 ra3os (23 u)

Hanenue. Jlapnenue tBepAbix Ten. JlaBnenue raza. OObsSICHEHUE NaBICHUS
raza Ha OCHOBE MOJICKYJISIPHO-KMHETHUYECKUX MpejacTaBiiennil. 3akoH Ilackans.



HaBnennie B xkuakoctu u  raze. CooOmarommecs cocyabl.  [Imo3sbl.
['mapasnuueckuu npecc. ['uapaBIrndyecKui TOpMO3.

Atmochepnoe  maBienue. OmnbiT  Toppuuemnu.  bapomerp-anepou.
N3menenne atmocdepHOro JaBjieHus ¢ BbicoToi. ManomeTp. Hacoc.

ApxuMenoBa cujla. YCIOBUS IUUIaBaHHMS Tel. BOJHBIA  TpaHCIOPT.
BosnyxomnnaBanue.

@ponmanvhsle 1abopamopHvie pabomol

10. MU3mepenne naBieHust TBEPAOTO TEA HA OMOPY.

11. V3mMepeHne BBITAUIKUBAOUIEN CHUIIbI, IEHUCTBYIOIIEH HAa MOTPYKEHHOE B
KUJIKOCTB TEJIO.

12. BoisicHEeHHE yCI0BUY IIJIABAHUS TEJA B KUIKOCTH.

5. PaGota u MmomHOCTh. JHeprus (13 1)

Pabota cuibl, 1eUCTBYIOLIEH MO HANPABJICHUIO JBUKEHUS Teiaa. MOIIHOCTD.
IIpocTeie MeXaHU3MBI. Y CIIOBUs paBHOBecHUs pblyara. MoMeHT cuibl. PaBHOBecue
TeJla ¢ 3aKPEIIEHHOM OCBIO BpallleHusA. Buasl paBHOBECHS.

«3onortoe npaBuiio» Mexanuku. KII/] mexanusma.

[ToTeHuManbHast 3HEPTUS NOJHATOTO TeJa, CKATOW Npy)uHbl. Kunernueckas
SHEprus ABWXKyuierocs tena. [Ipespamienue o4HOro BU1a MEXaHMYECKON DHEPIUU B
JIpYroi. 3aKOH COXpPaHEHUs NOJIHOM MEXAHUYECKOU SHEPTUH. DHEPrUs PEK U BeTpa.

@ponmanvuble 1abopamopHvie pabomol

13. BoisicHeHHE yCI0BUs PAaBHOBECHS phlUara.

14. Usmepenne KII/] mpu nogbeme Tena no HAKJIOHHOM TIOCKOCTH.

Pe3epBHoe Bpemsi (2 1)

TemaTHuyeckoe NJIAHUPOBAHUE
7 Knacc 6azoewlii yposens: 2 4 6 Heden, ece2o 68 uacos

Ne Tema Komuyects | JlabopatopHbie
n/n 0 4YacoB padoThI
1 | BBenenue 4 Nel
2 | [lepBoHayanbHBIC CBEJICHUS O CTPOCHUH 5 No2
BEIIICCTBA
3 | BsaumoneiicTBue TeI 21 Ne3-9
4 | laBrieHHe TBEPABIX TEJ, )KUJIKOCTEH U Ta30B 23 Nel0-12
5 | PaGoTa u MOITHOCTh. DHEprus 13 Nel13-14
6 | PesepBHOE Bpems 2
Hroro: 68 14




8 knacc (68 4, 2 4 B HexeJII0)

1. TeruioBble siBJieHus (12 1)

TennoBoe aBuxenue. Tepmomemp. CBsI3b TEMIIEPATYPHI TE€JA CO CKOPOCTHIO
JIBIDKEHUS €ro MoJIeKyl. BHyTpeHHsis sHeprus. JlBa cmoco0a W3MEHEHUS
BHYTpPEHHEU 3Hepruu: padoTa u Terionepenayda. Buasl temionepegayn.

KonuuectBo TeminoThl. YenbHas TEMJIOEMKOCTh BeIIECTBa. YoenvbHas
menioma c2opanusi Monaued.

3aKOH COXpaHEHUS SHEPTUHU B MEXaHUUYECKUX U TEIIOBBIX MPOIECCaX.

@ponmanvuble 1abopamopHsie pabomol

l. HccnemoBanne HM3MEHEHHMSI CO BPEMEHEM TEMIIEpaTypbl OCTHIBAOLIEH
BOJIbI.

2. CpaBHEHME KOJIMYECTB TEIUIOTHl MPU CMEIIMBAHUM BOJBI Pa3HOU
TEeMIEPATYpPHI.

3. I3MepeHue yaeapHOM TEITIOEMKOCTH TBEPAOTO TEA.

2. U3meHeHue arperaTHbIX cOcTOsIHUM BemecTBa (114)

[InaBnenne u oTBepaeBaHuEe Tel. Temreparypa IUIaBieHUs. YoenvbHas
menioma niaeneHusl.

Ucnapenne u xoHaeHcauusi. OTHOCUTENbHAsT BIIAXKHOCTh BO3/lyXa U €€
usmepenue. [lcuxpomemp.

Kunenne. Temnepatypa kunenus. 3asucumocms memnepamypvl KUNEHUs om
oasnenus. YoenvHas menioma napooopazoeanusi.

OObsicHEeHHE W3MEHEHUW arperaTHbIX COCTOSHUW BEIIeCTBA HAa OCHOBE
MOJIEKYJISIPHO-KUHETHYECKUX MTPEACTABICHUM.

[IpeoOpa3zoBanusi SHEPTUU B TEIUIOBLIX MAaIlIMHaX. /[euecamenb 8HYymMpeHHe20
ceopanus. Ilaposas  mypouna. Xonoounvnuk.  JKonocuueckue  npobdiemvl
UCNONb306AHUA MENTOBLIX MAULUH.

Dpoumanvhas 1abopamopas paboma

4. I3MepeHne OTHOCUTENILHOM BIIAXKHOCTH BO3/1yXa.

3. DaekTpuuyeckue aBJjaeHus (27 4)

OnekTpuzanus Teid. J[Ba poja dSIEKTpUUECKUX 3apsanoB. [Iposoownuxu,
OUdIeKMpuUKYU U NOAYNPOBOOHUKU.  B3zaumojaecTBUe  3apsyKEHHBIX  Tell.
DJIEKTPUUECKOE MOJIe. 3aKOH COXPaHEHMS AIEKTPUIECKOTO 3apsa.

JIMCKPETHOCTH ANEKTPUUECKOTO 3apsiga. DJIEKTpoH. CTpoeHrEe aTOMOB.

OnexkTpuyeckud  TOK. [ anveanuyeckue  snemenmvl.  AKKYMYAAmopeol.
OnekTpuyeckas UeNb. Jnekmpuueckui mok 6 memannax. Hocumenu
NEKMPUYECKUX 3apsa008 6 NOJIYNPOBOOHUKAX, 2A3aX U PACMEOPAx 3JeKMmpoIumos.
Tonynpoeoonuxosvie npubopsi. Cuna Toka. AMIepMerp.

DJeKTpUUeCcKOe HarpsbkeHue. BonbTMmerp.

DIIEKTPUYECKOE COTPOTUBJICHUE.



3akoH Oma /1151 ydacTKa 3JIEKTPUYECKON LENH.

VYnensHoe compotuienue. Peoctatel. [locredoeamenvhoe u napannenvroe
coedunenusi nposooHuxkos. Pabora W MOITHOCTH ToKa. KoJW4yecTBO TEIIOTHI,
BBIJICTISIEMOE TMTPOBOAHUKOM C TOKOM. CUETUYMK 3JIEKTpUUYecKoil sHepruu. Jlamma
HaKaJIMBaHMs. OJEKTpoHArpeBaTesibHble NpuOOpbl. Pacder aiekTposHepruu,
noTpedisiemoit ObIToBBIMH dJiekTponpudopamu. KopoTkoe 3ambikanue. [lnaBkue
MPEAOXPAHUTEIH.

@ponmanvuvie 1abopamopHvie pabomoi

5. COopka >IeKTpUUECKON Ied U MU3MEPEHUE CHIIBI TOKa B €€ Pa3IuYHbIX
y4acTKax.

6. 3MepeHne HanpsHKEeHUsT Ha Pa3IMYHbIX YYaCTKax JIEKTPUUECKON LEIH.

7. PerynupoBaHHE CUJIBI TOKA PEOCTATOM.

8. MccnenoBanue 3aBUCUMOCTH CHIIBI TOKA B POBOJIHUKE OT HANPSKEHUS HA
€ro KOHI[aX IPH IOCTOSHHOM COIPOTHUBICHHM. 3MepeHHne CONpOTUBICHUS
MIPOBOJAHUKA.

9. U3mepenue pabOThl ¥ MOLIHOCTH JIEKTPUUYECKOTO TOKA.

4. D1eKTpOMArHUTHbIE siBJIeHHs (7 4)

MarHutHoe 1ose Toka. DrekmpomacHumul u ux npumerenue. 1locTossHHBIE
MarHutel. Maznumnoe none 3emnu. JIeiCTBUE MarHUTHOTO TOJISI HA MPOBOJHHUK C
TOKOM. Dekmpoogueamens. JuHamMuK u MUKPOQDOH.

Dpoumanvhsle 1ab60pamopHsie pabomol

10. Coopka »51eKTpOMarHiuTa 1 UCIbITAHUE €T0 ICUCTBUS.

11. 3y4yeHue 351eKTpUYECKOro JBUTATENS MOCTOSHHOTO TOKA (Ha MOJIEIH).

5. CBeroBble siBJieHus (9 1)

Uctounuku ceeta. [IpsmMoMHENHOE pacnpOCTpaHEHHUE CBETA.

OtpaxkeHus cBera. 3aKkoH oTpaxenus. [lmockoe 3epkaro.

[Ipenomiienue cpera.

JIunza. ®okycHoe paccTosiHUe JIUH3BL. [locTpoenne n3o00pakeHuid, 1aBaeMbIX
TOHKOW JuH30M. Onrhueckas cuia JMH3bL. [71a3 Kak onThyYeckas Ccucrema.
OnTuyeckre mpruodopHI.

dpoumanvrsle 1a60pamopHvie pabomol

12. UccnenoBanue 3aBUCMMOCTH yTIJIa OTPaKEHUS OT yriia MaJIeHHs CBETA.

13. UccnenoBanue 3aBUCUMOCTH yTJia MPEJIOMIIEHUS OT yrja NaJeHusl CBETA.

14. U3mepenue (okycHOro pacctosiHusi coOuparonieit nuH3bl. [lomydenue
U300pAKEHUH.

Pe3epBHoe Bpemst (2u4)

TemaTHuyeckoe NVIAHUPOBAHUE
8 knacc o6azoewlit yposens: 2 u 6 nHedenro, 6cezo 68 uacos

Ne Tema KoaunvectBo | JlaGopaTopHbie
n/n 4acoB padoThI

1 TennoBble IBIEHUS 12 Nel-3

2 M3MeHeHus arperaTHbIX COCTOSIHUM BEIlleCTBa 11 Ne4




3 | DnekTpuyuecKue sBICHUS 27 No5-9
4 | DekTpOMarHuTHBIE SIBICHUS 7 Nel0-11
5 | CBeToBbI€ SIBJICHUS 9 Nel2-14
PesepBHOE Bpems 2
Hroro: 68 14

9 knacc (68 4, 2 4 B HeIEJI0)

1. 3akoHbI B3auMo1eiicTBUSA U ABHKEHHsI TeJT (26 1)

Marepuanbnas Touka. Cucmema omcuema.

[lepemenienne. CKOpOCTh NMPSMOIMHENHOTO PABHOMEPHOTO JABHKECHHUSI.

[IpssMOJIMHEIHOE  PABHOYCKOPEHHOE  JIBU)KEHHME: MIHOBEHHAs  CKOpOCTb,
YCKOPEHHE, IIEPEMELIEHUE.

['paduku  3aBUCUMOCTH KHHEMAaTHYECKUX BEJIUYMH OT BpPEMEHU TIpH
PaBHOMEPHOM M paBHOYCKOPEHHOM JIBUKEHHUH.

OmHocumenvHoCmb ~ Mexanuyeckoeo  OsudiceHus. | eoyenmpuueckas  u
2eIUOYEeHMPUYECKas CUCTNEMbl MUpA.

Hnepyuanvnaa cucmema omcuema. IlepBblii, BTOPOM UM TPETUH 3aKOHBI
HeroTona.

CBoOonnoe nagenue. Hegecomocmo. 3aKOH BCEMUPHOTO TSATOTEHUS.

Nmiynbe. 3aKOH cOXpaHEHUs UMITylbca. Peakmusroe 0gudiceHue.

dponmanvusie 1abopamopHvle pabomol

1. UccnenoBanue paBHOYCKOPEHHOTO JIBXKEHUSI 0€3 Ha4aJIbHOM CKOPOCTH.

2. 3amepenne ycKopeHusi CBOOOHOTO MaeHUS.

2. Mexannuyeckue KoJjieOaHusi 1 BOJHbI. 3BYK (10 1)

Konebarensnoe nBmwxkenune. Komnebanusi rpy3a Ha mnpyxuHe. CBOOOIHBIC
konebanus. KonebarenbHast cuctema. MastHUK. Amnaumyoda, nepuoo, uacmoma
KOneOanui.

[IpeBpamienrie dHEprud NpU  KOJIeOATETHHOM JIBIDKCHHH. 3aTyXarolue
Kojiebanus. BeiHyX)eHHBIE KoNeOanus. Pe3oHarnc.

Pacnpoctpanenue kojebanuii B ynpyrux cpefax. [lonmepednsie U mpoaobHbIC
BOJIHBL. J[;TuHA BOsHBI. CBS3b JJIMHBI BOJHBI CO CKOPOCTBIO €€ paclpOCTPaHEHUS U
NEPUOJIOM (YaCTOTOM).

3ByKkoBbIe BOJIHBI. CKOpPOCTb 3ByKa. Bwicoma, membp u 2poMKOCmb 38YKd.
38yK0801i pe3oHauc.

dponmanvusie 1abopamopHvle pabomoi

3. UccnenoBanre 3aBUCMMOCTH TEeproa KoJieOaHUHN MPYKMHHOTO MasiTHUKA OT
Macchl rpy3a 1 )KECTKOCTH MPYKUHBI.

4. VlccnenoBaHue 3aBHCHUMOCTH TEPUOAA M YACTOThl CBOOOJHBIX KOJeOaHUM
HUTSIHOTO MAsTHUKA OT JJIMHbI HUTH.

3. DuekTpoMarauTHoe moJie (17 4)

OAHOpPOIHOE U HEOTHOPOJHOE MArHUTHOE TOJIE.

HamnpaBnenue TOka W HalpaBlIeHWE JIMHUM €ro MarHuTHOro noii. IIpasuio
OypaBuHMKa.

OO6napy:xeHue MarHuTHoro nosjs. [IpaBuiio neBoii pyku.




Hnoykyuss  macnumnoco noas. Maenumnoii  nomox. OnbiTel  Dapanes.
DOnexkTpoMarHuTHas WHAYKUUS. Hanpaenenue unoykyuonwoco moxa. Ilpasuno
Jlenya. Aenenue camournoykyuu.

[Tepemennsiil Tok. I enepamop nepemennoz2o moxa. llpeobpaszosanus s3nepeuu 8
anekmpozenepamopax. Tpancghopmamop. Illepedaua snekmpuueckol 3Hepeuu Ha
paccmositue.

DIIEKTPOMarHuTHOE noJie. DJIEKTPOMarHUTHBIE BOJIHBI. CxopocTb
pacrpoCTpaHEHUs JJEKTPOMATHUTHBIX BOJH. Biausnue  21eKmMpoMacHUMHbIX
U3TYYEHUU HA HCUBbIE OPSAHUBMDBI.

Konpencarop. Konebatenpupiii kouTyp. [lomydenune sneKTpOMarHUTHBIX
KojeOanmii. [IpUHITUTIBEI paTUOCBSI3H U TEICBUICHUS.

Onexkmpomaznumnas npupooa ceema. Ilpenomnenue ceema. Iloxazamens
npenomaenus. Jlucnepcus cera. Tunwsl onmuyeckux cnekmpos. llocnowenue u
ucnyckanue ceema amomamu. Ilpoucxosrcoenue TuHeuuamolx CHeKmMpos.

Dpormanvusie 1abopamopHvle pabomoi

5. 3yueHue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHUH.

6. HaGnroieHue CrutoniHoro v IMHEHYaThIX CIIEKTPOB UCITYCKAHUS.

4. Ctpoenue atomMa u atoMHoro siapa (11 4)

PannoakTHBHOCTh KakK CBHJIETENIBCTBO CJIOXKHOTO CTPOEHHUS aToMOB. Aubda-,
OeTa- U raMMa-u3ITyYeHUsI.

Omneitel Pezepdopaa. SAnepuas Mmozaens aroma.

PanuoakTuBHbIe TmpeBpaileHus aToMHbIX sijgep. CoxpaHeHue 3apsjioBOro U
MaCCOBOTO YHCEJN MPHU SIACPHBIX PEAKIIHIX.

Memoovl HabaOeHUs u pecucmpayuu 4acmuy 8 10epHoll huzuxe.

[IpoToHHO-HEUTPOHHAsT MoAenb sApa. DOU3NYECKUH CMBICT 3apsAI0BOrO0 H
MaCCOBOTO YHUCEI. JHepeus cea3u wacmuy 6 siope. Jlenenue siaep ypana. llennas
peakuusi. foepnas suepeemuxa. IKono2uueckue npoobremvl pabdomvl amMOMHBIX
9/1eKMPOCMAHYULL.

Jozumempus. I[lepuoo nonypacnada. 3axon paouoakmuenozo pacnaoa. Bausuue
PAOUOAKMUBHBIX UTYUEHUN HA HCUBLLE OPSAHUIMBI.

Tepmosinepnas peakuusi. Mcmounuku snepeuu Connya u 36e30. @PponmanbHule
Jaabopamopuvle pabomol

7. N3yuenue aenenus sjpa atoma ypana mo Gororpaduu TPEKOB.

8. 3yueHue TpeKoB 3apsHKEHHBIX YACTHIL [0 TOTOBBIM (poTorpadusim.

9. 3aMepeHne eCTECTBEHHOTO PaJaIllMOHHOTO (DOHA TO3UMETPOM.

Pe3epBHoe Bpems (4 4)

TemaTHuyeckoe NJIAHUPOBAHUE
9 knacc o6azoewtii yposens: 2 u 6 Hedenro, ececo 68 uacos

Ne Tema KommuectBo | JTabopaTopHbie
n/n 4acoB pabéoTbI




1 3aKOHBI IBMKEHUS U B3aUMOJICHUCTBUS TENI 26 Nol-2
2 | Mexanuyeckue KojaeOaHus U BOJIHBI. 3BYK 10 Ne3-4
3 | DIeKTpOMarHuTHOE TOJIe 17 No5-6
4 | CTtpoeHre aToMa M aTOMHOTO siipa 11 Ne7-9
5 | Pe3epBHOE Bpems 4

Hroro: 68 9

Y4yedHO-MeTOANUYECKOE 00€ecTIeUeHHe
OcHoBHas JuTeparypa:

1. TIIporpammsl Uil o0meo0pa3oBaTebHBIX  YUPEIKICHUI: dwusuka.
Actponomus. 7-11 ximaccel / coctaButensb: B.A. Koposun, B.A, Opinos- 3 uza. —
M.: Ipoda, 2010.

2. Gusuka, 7 kiacc : yueOHUK A 001ieo0pa3oBaTelbHbIX yupexaeHuil/ A.B.
[eppikun/ M.: Ipoa, 2009

3. ®usuka, 8 Kimacc : yueOHUK I 00Ie00pa3oBaTeNbHBIX yapexacHui/ A.B.
[leppikun/ M.: Ipoa, 2009

4. ®usuka, 9 knacc : yaeOHUK 1 001eoOpa3oBaTeIbHBIX yUpekaeHui/ A.B.
[Tepbimkun, E.M., I'ytauk / M.: [poga, 2009

DT y4eOHUKHU BKJIIOYAIOT BECh HEOOXOIUMBIA TEOPETUUYECKUI MaTepuas 1o
busuke s u3ydeHuss B 0OIIe00pa30BATENbHBIX YUYPEXKICHUSX, OTIMYAFOTCS
MPOCTOTOM U IOCTYITHOCTBIO U3JIOkKEHUs MaTepuana. Kaxas rimaBa u paszen Kypca
MOCBSIIIEHBI TOW WM WHOM (QyHIaMeHTanbHON Teme. I[IpemycmaTrpuBaercs
BBINOJIHEHUE YIIPAXKHEHNM, KOTOPBIE IOMOTAIOT HE TOJIBKO 3aKPENUTh ITPONACHHBIN
TEOPETUUYECKH MaTepuall, HO W HAY4YUTHhCS MPUMEHSATH 3aKOHbI (U3UKKA Ha
MPaKTHKE.

[Ipu onpeneneHnun MOCIEeI0BATENLHOCTH U TIIyOUHBI U3JI0KEHUSI MaTepuania
B y4eOHMKAX yYHUTHIBAIUCh, B YACTHOCTH, TPAJIUIIMU COBETCKOW IIKOJBI, a TAKXKe
HEOOXOJIMMOCTh COOJIIOJICHUSI BHYTPUIIPEAMETHBIX CBSI3e U COOTBETCTBUSL MEXKIY
OOBEKTUBHOM CJIOKHOCTBIO KaXJOT0 KOHKPETHOTO BOMPOCA M BO3MOXKHOCTBIO €T0
BOCIIPUSATHS yYaIIUMUCS JAHHOT'O BO3pacTa.

B nomours yuutenio s KakIOro kKiacca paspaboraHo «TemaTudeckoe U
noypoyHoe TanupoBanue»: st 7 kinacca — E. M. I'yrauk u E. B. PriGakoBoii,
st 8 kmacca — E. M. T'yrauk, E. B. PeibakoBoit u E. B. [llaponunoii, nis 9
kiacca — E. M. I'yruuk, E. B. [llaponunoit u 3. U. Jlopornnnou. Juoakmuueckue
kapmouku 3adanusi st 7, 8 m 9 kiaccoB (aBTopel M. A. Ymakos, K. M. Ymiakos),
ouoaxmuueckue mamepuanvl no ¢guszuxe mias 7, 8 u 9 kmaccoB (aBropsl A. E.
Mapon, E. A. Mapon) u mecmwur anst 7 kinacca (aBropbl H. K. Xannanos, T. A.
XaHHAHOBA) CIMIOCOOCTBYIOT 0oJiee TITyOOKOMY YCBOCHHMIO M3y4aeMOTO Marepuala.
Pabouas mempaos nns yuanuxcs 7 kiacca (aBropel T. A. Xannanora, H. K.
XaHHAHOB) TMOMOXET OpPraHU30BaTh CAMOCTOSITEIbHYIO PabOTy IIKOJBHUKOB B
KJlacce U AoMa.

TpeGoBaHus K YPOBHIO NOATOTOBKH YYAIMXCH




B pesynbraTe uzydenus kypca pusuku 7 Kjacca yUeHUK JIOJDKEH:
3HATH/IIOHUMATD:

®  CMBbICT TMOHATUN: (PuU3Myeckoe siBICHUE, (PUINYECKUN 3aKOH, BEIIECTBO,
B3aMMO/ICHCTBUE;

® CMBICT (PU3UYECKHX BEJIWYHUH: MyTh, CKOPOCTb, Macca, INIOTHOCTh, CHUJA,
naBieHue, paboTa, MOLTHOCTb, KMHETUYECKasi SHEPTHUs, MOTECHIMAIbHAS YHEPrus,
K02 (PUITMEHT MOJIE3HOTO JACHCTBUS;

e  cMmbIch ¢usnUecKuX 3aK0oHOB: [lackams, Apxumena;

yMeThb:

® ONUCHIBATb U  OOBICHATHL  (PUBMYECKHE  SBJIICHUS:  PaBHOMEPHOE
NPSIMOJIMHEWHOE JIBH)KEHHE, TIepe/iayy AaBICHUS KUJIKOCTIMH U ra3amu, IjIaBaHue
ten, 1uddysuto;

® HCIOJB30BaTh (PU3HUECKUE NPHUOOPHI U U3MEPUTEIbHBIE MHCTPYMEHTHI JJIS
U3MepeHusT (PU3NYECKUX BEIUYMH: PACCTOSHUSA, MPOMEKYTKAa BPEMEHHU, MAcCCHI,
CUJIbL, TABJICHHS;

® TMPEJCTaBISATh PE3yJIbTAaThl U3MEPEHUN C TOMOINbIO Tabnuil, TpaduKoB U
BBISIBJISITh HA 3TOM OCHOBE SMIIMPUYECKUE 3aBUCUMOCTU: IIyTH OT BPEMEHH, CHUJIBI
TPEHUsI OT CHUJIbl HOPMAJIBHOTO JABJICHMS, CWJIbl YIOPYrOCTH OT YAJWHEHUS
MPY>KUHBI;

e BBIpaXaTh PE3YJbTAThl U3MEPEHUN U PACUETOB B €IMHUIAX MeXTyHapOIHOU
CUCTEMBI;

® TMPUBOJUTH MPUMEPHI MPAKTUUECKOTO MCIIOIb30BAHUS (U3UUECKUX 3HAHUHN O
MEXaHUYECKUX SIBJICHUSIX;

e pelaTh 33Jla4d Ha MPUMEHEHHE U3yUYEeHHBIX (PU3NUYECKUX 3aKOHOB;

® OCYILIECTBIISTh CaMOCTOSITEeJIbHBIN MOUCK uHpopmaru
€CTECTBEHHOHAYYHOTO COJEp>KaHHUA C HUCIHOJIb30BAHUEM pPaA3IMYHBIX HCTOYHUKOB
(YueOHBIX TEKCTOB, CIPAaBOYHBIX U HAYUHO-TIOMYJISPHBIX W3AaHUN, KOMITbIOTEPHBIX
0a3 maHHbIX, pecypcoB MHTepHeTa), ee 00pabOTKy W MpeACTaBICHUE B Pa3HBIX
¢dopmax (ClIOBECHO, ¢ MOMOIIBIO I'paUKOB, MATEMAaTUYECKUX CUMBOJIOB, PUCYHKOB
U CTPYKTYPHBIX CXEM);

® HCIOJB30BaTh MPUOOPETEHHBIE 3HAHUS W YMEHHUS B MPAKTHUYECKOU
NEATEIbHOCTH M TIOBCEIHEBHOW JKU3HM [UJISl PAIlMOHAIBHOTO HCIOJIb30BAHMS
MPOCTBIX MEXaHU3MOB, OOecredeHus 0e30MacHOCTH B MPOLECCE HCIOJIb30BaHUS
TPaHCIIOPTHBIX CPE/ICTB.

B pesynbraTte uzydenus Kypca pusuku 8 kiiacca yueHHK J10JKEH:
3HATH/TIOHUMATh:

®  CMBICJ NOHATUM: AIEKTPUUECKOE MOJIE, MATHUTHOE TOJIE;

e cMpICT (UBMYECKUX BEIWYWH: BHYTPEHHSS DHEPrus, TEMIeparypa,
KOJMYECTBO  TEIUIOTBHI,  YJElbHAsl  TEIJIOEMKOCTb,  BIAXHOCTh  BO31yXa,
AIEKTPUYECKUHN 3apsii, CUJa DJIEKTPUUYECKOTO TOKA, AJEKTPUUYECKOE HaINpsSHKEHUE,
AIIEKTPUUECKOE CONPOTUBIIEHUE, paboTa M MOIIHOCTb JJIEKTPUUYECKOTO TOKa,
(bOKyCHOE pacCTOSTHUE JINH3BI,



e  cMbICT (UBHYECKUX 3aKOHOB: COXPAHEHUS YHEPTUH B TEIUIOBBIX MPOIIECccax,
Oma nmns ywactka uenu, Jxoyns-JleHna, npsMONIMHEHHOTO pacnpocTpaHEHUs
CBETa, OTPAKEHUS CBETA;

yMeTh:

® ONUCHIBaTb W OOBSACHATH (PU3WYECKUE SBICHUSA: TEIJIOMPOBOAHOCTD,
KOHBEKIIMIO, M3Iy4YeHHe, HCIapeHue, KOHACHCAIMIO, KHUICHHE, IUIaBJICHHE,
KPUCTAITU3AIUIO, AJIEKTPU3ALNIO TeJl, B3aUMOACHCTBUE SJECKTPUUECKHUX 3apsIoB,
B3aMMOJICHCTBIE MAarHUTOB, JIEHCTBHE MAarHUTHOTO TOJISI Ha TPOBOJHUK C TOKOM,
TEIUIOBOE JICHCTBUE TOKA, OTPAKECHUE, TPEJIOMIICHIE CBETA;

® HCMOJIb30BaTh (U3HUECKUE TPUOOPHl U U3MEPUTENbHBIE MHCTPYMEHTHI IS
U3MepeHUs (PU3NYECKUX BEIMYUH: TEMIIEPATyphl, BIaXKHOCTH BO3AyXa, CUJIbI TOKA,
HAMPSHDKEHUS,  AJIEKTPUYECKOTO  COMPOTHUBJIEHUS, pabOThl W MOIIHOCTHU
AIIEKTPUUECKOTO TOKA;

® TPEICTaBIATh PE3yJbTaThl W3MEPCHHUHA C TOMOIIBIO TAOIUIl, TpaQuKOB H
BBEIIBIIATH Ha OTOM OCHOBE OMITUPUYECKHE 3aBUCUMOCTH: TEMIEPaTyphl
OCTBIBAOIIIETO TeJIa OT BPEMEHH, CHIIBI TOKA OT HAMPSOKCHUS HAa YIaCTKE IETH, yTiia
OTpaKEHUs OT yTJjia MMaJIeHus CBETa, yria MpeJoMIICHHS OT yIJia MaJeHHs CBETa;

® BBIpAXKATh PE3YJIHTATHI U3MEPEHUIN U PACUETOB B €AMHUIIAX MEXTyHapOIHOM
CUCTEMBI,

® PUBOJUTH MPUMEPHI MPAKTHUECKOTO MCIIOIb30BaHUS (HU3UUECKUX 3HAHUM O
TEIJIOBBIX, DJICKTPOMArHUTHBIX SIBJICHUSX

e pemaTh 33J1a4d Ha MPUMEHECHHUE H3yUYCHHBIX (PU3NUECKUX 3aKOHOB;

® OCYIIECTBIISITh CaMOCTOSITEIIbHBIN MOUCK uHdopMaIuu
€CTECTBEHHOHAYYHOTO COJCpPKaHUS C HMCIOJIb30BAHUEM Pa3IMYHBIX HCTOYHHKOB
(Y4eOHBIX TEKCTOB, CIIPABOYHBIX U HAYYHO-TIOMYJISIPHBIX H3JaHUHN, KOMITBIOTEPHBIX
0a3 maHHbIX, pecypcoB MuTepHeTa), ee 00paOOTKYy M MPEACTABICHHE B Pa3HBIX
dbopmax (CII0BECHO, C TOMOIILIO TPAPUKOB, MATEMAaTUUECKUX CUMBOJIOB, PUCYHKOB
U CTPYKTYPHBIX CXEM);

® JCTOJB30BaTh MPUOOPETECHHBIE 3HAHUS W YMEHHUS B MPAKTHUYCCKOU
NEATETLHOCTH W TIOBCEIHEBHOW JKM3HU JJII PAlMOHAIBHOTO HCITOH30BAHUA,
oOecnieueHns: 6€30MaCHOCTH B MPOLIECCE UCIIOJIb30BAHUS ANEKTPUUECKUX MTPHUOOPOB,
BOJIOTIPOBO/Ia, CAHTEXHUKHU U Ta30BBIX TPHUOOPOB.

B pesynbraTe u3ydenus kypca pusuku 9 kiiacca yueHUK JTOJDKEH:
3HATH/MIOHUMATH

®  CMBICT TOHSATUMN: JJIEKTPUUYECKOE TOJIe, MarHUTHOE II0JIe, BOJIHA, aTOM,
aTOMHOE SI7IPO, HOHU3UPYIOIINE H3TYyUCHUS

®  CMBICT PUBHYECKHUX BEJIMYUH: ITyTh, CKOPOCTh, YCKOPEHHUE, CHIIa, UMITYJIbC,

e CcMbBICT (U3HYECKMX 3aKOHOB: HbIOTOHA, BCEMHPHOTO TATOTCHUS,
COXpaHEHUS UMITYJIbCA U MEXaHUYECKON DHEPTUH;

yMeTh

® ONWUCHIBATH W  OOBICHATHh  (UBMUECKHE  SBJIICHUS:  PaBHOMEPHOE
NPSIMOJIMHEMHOE JIBU)KEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEMHOE JIBUJKEHHUE,
AJIEKTPOMATHUTHYIO UHAYKIUIO, TPEJIOMIICHUE U JUCTIEPCUIO CBETA;



® CIOJIb30BaTh (PU3UUECKHE MPUOOPHI U U3MEPHUTEIbHBIE MHCTPYMEHTHI IS
U3MEpEHUs PU3NYECKUX BETMUHH: ECTECTBEHHOIO PallalliOHHOrO (OHa;

® IIPEACTaBIATh PE3YJIbTAThl U3MEPEHHH C TOMOIIbIO TaOauL, IpadUKOB U
BBISIBJISAITH HA 3TOM OCHOBE SMIIMPUYECKHE 3aBUCHMOCTH: MEpUOJa KoJIeOaHUMI
HUTSHOTO MasATHUKA OT JUIMHBI HUTH, NIEpUOAa KoJeOaHUN MPYKUHHOTO MasTHUKA
OT MAacChl Tpy3a U OT KECTKOCTU NPYKHUHBI,

® BBIpAXXaTh PE3YJbTAThl U3MEPEHUN U PACUETOB B €IMHULIAX MexXyHapo HOU
CUCTEMBI;

® [IPUBOJUTH MPUMEPHI MPAKTUYECKOTO HUCIOJIb30BAHUS (PUBNUYECKUX 3HAHUN O
MEXaHUYECKUX, JIEKTPOMArHUTHBIX SIBJICHUSAX;

e pelaTh 33J]a4d Ha MPUMEHEHHE U3YUYEHHBIX (PU3NYECKUX 3aKOHOB;

® OCYIIECTBIISITh CaMOCTOSITEJIbHBIN MTOUCK uH(popmaIumn
€CTECTBEHHOHAYYHOT'O COJEP’KaHUs C HMCIHOJIb30BAHUEM pa3JINYHBIX HCTOYHUKOB
(Y4eOHBIX TEKCTOB, CIPABOYHBIX U Hay4YHO-TIOMYJIIPHBIX U3/1aHUN, KOMIIBIOTEPHBIX
0a3 naHHBIX, pecypcoB MHTepHera), ee 00paOOTKy M IpEICTaBICHUE B Pa3HBIX
¢dopMmax (ClIOBECHO, C MOMOIIBIO I'pa)KOB, MATEMATUYECKUX CUMBOJIOB, PUCYHKOB
U CTPYKTYPHBIX CXEM);

® CIIOJIb30BaThb NPUOOPETEHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOU
NEATEIbHOCTH W TOBCEIHEBHOW >KM3HU [JI PAalMOHAIBHOTO HCIOJIb30BaHUA,
oOecrieueHus: 6€30MaCHOCTH B MPOLECCE UCITOIb30BAHUS AIEKTPUUECKUX TPUOOPOB,
OIICHKH 0€30MacHOCTH pagualMOHHOrO (PoHA.



