MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN

YyKoTCKUIT ABTOHOMHBIN OKPYI'

JenapraMeHT 00pa3oBaHusi 1 HAYKH UyKOTCKOro aBTOHOMHOI'0 OKpPyra

YyKoTCKUIN OKPYKHOU NPOPUIbHBIN JINLEH

PACCMOTPEHO

COI''TACOBAHO

(OEOBILEOBR,

[MoanuncaHo

undpposon
noanucblo:

\ /“\ /= CambirnHa Bepa

aykotckiii okpykroi  BVIKTOPOBHA

TTPO®UJIBHBIN JINLEU

V\O»
T rcaans >

pykoBoautens MO ¢uznko-
MaTeMaTHYECKUX U
TEXHHUYCCKHUX JUCHUIIIINH
Maprteinenko 1.C.

IIpotokon Ne4 ot «12» mas
2023 1.

3amaupekTopa no MP
Musko T.B.

oT «15» nrous 2023 r.

YTBEPXIEHO
aupexTop YyKoTCKoro

OKPY>KHOTO TIPOQHIEHOTO
aunes

Cambiruga B.B.

[Tpukaz Ne01-06/443 ot «22»
utons 2023 r.

(ID 1180318)

PABOYASA ITPOT'PAMMA

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

Anaabipb 2023

U1 oOygarommxcst 8-9 kiaccoB



HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo ¢u3nke Ha ypOBHE OCHOBHOTO OOIIET0 00pa30oBaHMs COCTAaBIIEHA HA
OCHOBE TMOJOKEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOEHUS Ha 0a30BOM YpOBHE
OCHOBHOM 0oOpa3oBaTelbHON MporpaMMebl, mpenacraBieHHbIx B @I'OC OO0, a Takxke ¢
yuérom denepaibHOil paboueil mporpaMMbl BocnuTanusd U KoHuenuuu mpemnojgaBaHus
yueOHoro npeamera « Puznkay.

Copmepxanue mporpamMmbl 1Mo (GU3MKE HampaBlieHO Ha  (QopMHUpoBaHUE
€CTECTBEHHO-HAYUYHOI TPaMOTHOCTH OOYYalOIUXCsl U OpraHU3alui0 U3ydeHUs (U3UKU
Ha JesATeNbHOCTHOM OcHOBe. B mporpamme mo (u3MKe YYHUTHIBAIOTCA BO3MOKHOCTH
yueOHoro mpeamera B peanuzauuu TpeboBannit PI'OC OOO k mIaHUPYEMbIM
JUYHOCTHBIM W METANpEeIMETHBIM pe3yibTaTaM OOYYEeHHs, a TakKe MEXIpeIMETHbIC
CBS3M €CTECTBEHHO-HAyYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3zoBaHusl.

[Iporpamma mo (u3MKe yCTaHABIMBAET paclpeiesieHue y4yeOHOro marepuana 1o
rojgam ooydeHus (o Kiaccam), mpejjiaraetT NpUuMEpHYIO MOCIeI0BATENbHOCTh U3yUEHUS
TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOTO COJEPKAHUS U Y4ETE€ BO3PACTHBIX
0coOeHHOCTEN 00YYarOIINXCS.

[Tporpamma mo ¢Qusuke pazpaboTaHa ¢ IENbIO OKa3aHUS METOIUYECKON MOMOIIN
YUUTENIO B CO3JIaHUH paboueil MporpaMMbl 0 y4eOHOMY MIPEAMETY.

®dusuka ABISETCS CHUCTEMOOOPA3yIOUIMM JJiI €CTECTBEHHO-HAYYHBIX YYEOHBIX
PEeIMETOB, MOCKOJIbKY (M3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB M SIBIICHUH,
HU3y4aeMbIX XUMHCH, OMOJIOTHEH, acTpoHOMHEH W (HU3MYECKON reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAayYHYI0 KapTUHY MHpa, MPEJOCTaBIsAeT Haubojee sCHbIE
o0Opa3upl NPUMEHEHUS HAy4YHOTO METOJla MO3HAHUS, TO €CTh CHOC00a MONTYyYeHHs
JIOCTOBEPHBIX 3HAHUI O MHpE.

OmHa w3 TIaBHBIX 3adad  (pu3nyeckoro oOpa3oBaHHS B CTPYKType OOIIero
00pa3oBaHusl COCTOUT B POPMUPOBAHUU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH M MHTEpeca
K HayKe y 00yJaronmxcs.

N3yuenue ¢u3uku Ha 06a30BOM YpOBHE MpPENIONAraeT OBJIAJCHHE CIIEAYIOUUMHU
KOMIIETEHTHOCTAMH, XapaKTePU3YIOIMMHU €CTECTBEHHO-HAYYHYIO IPAMOTHOCTD:

® Hay4HO OOBSCHSATH SIBJICHUS;

® OIEHMBATh ¥ MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHUS;

® UHTEPHPETUPOBATh JAHHbIE W HUCIOJb30BATh HAy4YHbIE JI0Ka3aTENbCTBA
JUIs1 TIOJTy4€HUST BBIBOJIOB.

[enu n3ydyeHus: (pU3MKM HA YPOBHE OCHOBHOT'O OOIIETO 00pa3oBaHUsl OMpEIeIEHbI
B Konuenuuu mnpenonaBanus ydeOHoro mnpenmera «@Pusuka» B 00pa3oBaTEIbHBIX
OopraHu3anusax Pocculickon Oenepanuu, peAU3YIOIINAX OCHOBHBIE
oOuieoOpa3oBaTeNibHbIE  MPOTrpamMMbl,  YTBepkAEHHOM  pemenneM  Koseruu
MunuctepctBa npocsemienus Poccuiickoit deneparuu (mpotokon ot 3 aexadps 2019 r.
No TTK-4BH).

e u3yyeHust pusuku:

e npuoOpeTeHrne MHTepeca U CTPeMIICHUS] O0yJYaIOUINXCs K HAYYHOMY H3YyUEHHUIO

NPUPOJIBI, Pa3BUTHE UX UHTEIJIEKTYAJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;
® pa3BUTHE MPEACTABICHUM O HAy4YHOM METOJ€ MO3HaHUS U (POpPMUPOBAHUE
UCCIIEA0BATENIBCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;



e (opMuUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjibTara HM3y4YEHHs OCHOB
CTPOEHHUS MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (PU3UKHY;

e (opMupOBaHUE NPEACTaBIECHUN O poAM (GU3MKU [ Pa3BUTUS  OPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

® pa3BHUTHE INPEACTABICHUNA O BO3MOXHBIX cepax Oyayiel npodeccuoHanbHON
NeSITEIbHOCTH, CBSI3aHHOM C (PU3UKOM, TOJrOTOBKA K JajbHeleMy o0yuyeHuIo B
ATOM HaIpaBJICHUU.

JlocTrkeHue 3TUX LieJied NporpaMMsbl M0 (PU3MKE HA YPOBHE OCHOBHOTO OOILIETro

o0pa3oBaHusl 00ECIIeUNBAETCS PEIIEHUEM CIAEAYIOUINX 3a/1aY:

e npuoOpeTeHHe 3HAaHUM O JUCKPETHOM CTPOEHUH BEILECTBA, O MEXaHMYECKUX,
TETUIOBBIX, SJIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSX;

e [puUOOpPETEHHE YMEHHUHM OIUCHIBATH U OOBICHATH (PU3MYECKHE SBICHUS C
UCIOJIb30BAHUEM IIOJyUYCHHBIX 3HAHUM;

® OCBOEHHME METOJIOB PEIICHUs MPOCTEUIINX pacUETHBIX 3a/]ad C UCIIOJIb30BaHUEM
$u3nIeCcKuX MoJeNel, TBOPUECKUX U MPAKTHKO-OPUEHTHPOBAHHBIX 33]1a4;

® Dpa3BUTHE YMEHHWI HAOIIOAATh TMPHUPOAHBIC SBICHHUS W BBIOJIHATH OIIBITHI,
na0opaTopHble  pabOThl U HKCHEPUMEHTAJIbHBIE  HCCIENOBaHUA  C
UCMOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

e ocBoeHHe MNpUEMOB paboThl ¢ HHPOpManuel (U3NIECKOro COIEpIKaHuU,
BKITIOYasi WHQPOPMAIMIO O COBPEMEHHBIX JOCTIDKEHUSX (QHU3UKH, aHAIH3 |
KPUTUYECKOE OIIEHWBaHUE UH(DOPMALINY;

® 3HAaKOMCTBO cO cepamMu Npo(PecCHOHATBEHOW NEATEIbHOCTH, CBA3aHHBIMH C
¢U3NKOI, U COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMHA Ha JOCTH)KCHHUSIX
(bu3nuecKkoi HayKH.

PaGouas mporpamma pa3zpaboTaHa ¢ yueToM padoueii mporpaMMbl BOCIMTAHUSA
IF'AOY YAO «YykoTCcKHil OKPYKHOI NMPOPUIbHBIH JULEID).

[IporpamMmma mnpenHa3zHaueHa A TUIAHUPOBAHUS U OpPraHU3AIMU CHUCTEMHOU
BOCITUTATEIbHON JACSATEIBHOCTH C IEJIbI0 JOCTHIXKEHUS OOYUYaIOIIMMUCS JTUYHOCTHBIX
pe3ynbTaToB oOpa3oBanus, onpeaeneHHbx @I'OC; peanu3yeTcss B €IMHCTBE YPOUHOU U
BHEYPOUHOM JedarenbHOCcTH. lIpemycmarpuBaeT mpuoOIIeHHE O0Oy4aromuxcs K
POCCUNCKUM TPATUIIMOHHBIM JTYXOBHBIM IIEHHOCTSIM, BKJIIOYasi KYJbTYPHBIE 1IEHHOCTHU
CBOCH ATHUYECKOHW TPYIIIbI, MPAaBUJIaM U HOPMaM TOBEJEHUSI B POCCUICKOM OOIIECTBE.
Pe3ynbTaThl MOCTHXKEHUS 1LIETH, PEUICHUS 3a]ad BOCIUTAHUS JaHbl B (OpMe IEIeBBIX
OpPUEHTHPOB (HAMpaBJICHW), TPEACTABICHHBIX B BHUIAE OOOOIIEHHOTO TOpTpeTa
BBIITYCKHUKA HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS U OTPAKEHBI B JTUYHOCTHBIX
pe3yJsibTarax JJaHHOM pabouel IporpaMMsl.

[ToOyxnenne oOydaromuxcs codt01aTh HOPMBI MMOBEICHUSI, TIPaBUJIa OOIIEHUS CO
CBEPCTHMKAaMU W I[eJlaroraMi, COOTBETCTBYIOIIME YKIaay oO0uieo0pa3oBaTesIbHON
OpraHuW3allii, YCTAaHOBIEHHWE W TMOJJICPKKY JOOpOXKEIaTenbHON  aTMoc(epsl;
NPUMEHCHHE WHTEPAKTUBHBIX (opM y4eOHOH paboThl — HMHTEIUICKTYalbHBIX,
CTUMYJIMPYIOIMUX TO3HABATEIbHYI0 MOTHUBAIIMIO, HUIPOBBIX METOJUK, JUCKYCCHH,
JAIOIMUX BO3MOXHOCTh TMPHUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO JUAJIOTa;
TPYNIOBOM paboOThl, KOTOpasi YYUT CTPOUTH OTHOIICHHUS W JIEHCTBOBAaTH B KOMAaHJE,
CMOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIIIICHUS.



MakcumManabHOE HCHOJb30BaHUE BOCIUTATEIbHBIX BO3MOXXHOCTEM COAEPIKAHUS
y4eOHBIX MPEAMETOB ISl (POPMHUPOBAHUS Y OOYUAIOIIUXCS POCCUUCKHUX TPAJIUIIMOHHBIX
JIyXOBHO-HPABCTBEHHBIX M COLUMOKYJIBTYPHBIX LIEHHOCTEH, POCCHIICKOTO MUCTOPUYECKOTO
CO3HAaHMS Ha OCHOBE HCTOPUYECKOTO MPOCBEIICHUS; MPUBJICYCHUE BHUMAHUS
0o0y4JarImuxcsi K EHHOCTHOMY acHeKTy M3y4aeMbIX Ha ypoKaxX MpPeaMETOB, SIBICHUHN U
COOBITU, WHUIIMUPOBAHUE OOCYXICHUMN, BBHICKa3bIBAHMN CBOEro MHEHUS, BBIPAOOTKHU
CBOETO JIMYHOCTHOTO OTHOILIEHUS K H3y4aeMbIM COOBITUSAM, SBJICHUSAM, JIUIAM;
noOyxJieHne oO0ydaromuxcsi coOto1aTh HOPMBI TOBEACHMS, MpaBuia OOLICHUS CO
CBEPCTHMKAaMU U II€JlaroraMi, COOTBETCTBYIOIIME YKIIaay oO0ueo0pa3oBaTebHON
OpraHu3alliy, YCTAHOBJIEHUE U MOIJAEPKKY JOOpOXKenareabHON  aTMocdepsl;
NpPUMEHEHHE WHTEPAKTUBHBIX (opM yueOHOMl paboThl — HMHTEIUIEKTYaJbHBIX,
CTUMYJIMPYIOIIMX ITO3HABATEIbHYID MOTHUBALIMIO, MUIPOBBIX METOJIUK, JHUCKYCCHM,
JAIOIIUX BO3MOXHOCTh NPUOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOIO JUAJIOTa;
rpynmnoBoi paboThl, KOTOpask y4UT CTPOUTH OTHOILIEHUS W JEHCTBOBaThH B KOMAaHJIE,
CIOCOOCTBYET Pa3BUTUIO KPUTUUECKOTO MBIIIIJICHUS

[IpuBneyeHue BHUMaHUsA OOYYaIOMIMXCS K IEHHOCTHOMY aCHEKTy M3y4aeMbIX Ha
ypoKax MpeAMETOB, SIBICHUN U COOBITUH, UHUITUUPOBAHUE OOCYKJICHUM, BHICKA3bIBAaHUI
CBOET0 MHEHHUS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIIEHUS K U3Y4aeMbIM COOBITHSIM,
SBIIGHUSIM, JIMIIaM; TIPUMEHEHHE WHTEPAKTUBHBIX (GopM yueOHOW paboThl —
MHTEIUICKTYaIbHbIX, CTUMYJUPYIOIINX MO3HABATEIbHYIO MOTUBALIUIO, UTPOBBIX METOIUK,
TUCKYCCHI, MAlOMIMX BO3MOXKHOCTh MPHOOPECTH OMBIT BEICHUS KOHCTPYKTUBHOTO
JMayiora; TPYNIOBOW paboThl, KOTOpas YYUT CTPOUTH OTHOILIEHUS W JCHCTBOBATH B
KOMaH/Ie, CIIOCOOCTBYET Pa3BUTHUIO KPUTUUECKOTO MBIIUICHUS

Ha w3ydenne ¢usukm (6a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanus orBoautcs 170 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezleno), B 9 kiacce
— 102 gaca (3 gaca B HEJIEINIO).

B nporpamme no ¢gusuke coaep;KUTCH NepevyeHb JJa0opaTOPHBIX padoT M ONBITOB
no pusuke.

COJAEPKAHUE OBYYEHUA

8 KJIACC

Pa3znen 6. TenjioBble sIBJICHNS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUU CTPOCHUSI BEIECTBA.
Macca u pa3mMepbl aroMOB M MOJEKyJd. OTMNbIThI, MNOATBEPKIAIOININE OCHOBHBIC
MOJI0KEHUS MOJICKYJISIPHO-KMHETUYECKON TEOPUH.

Mopenu  TBEpAOTO, JKUAKOTO U  Ta3000pa3HOrO0  COCTOSIHMM  BEIECTRBA.
Kpucrammueckue u amopdusie Tena. OObSICHEHHME CBONCTB Ta3oB, XUAKOCTEH u
TBEPJIBIX TEJl HA OCHOBE MOJIOKEHUN MOJIEKYISIPHO--KUHETUYECKOU Teopuu. CMaunBaHue
Y KanWJUISIpHBIE sIBJICHUA. TemIoBoe pacIiMpeHre U ckaTue.

Temnepatypa. CBsi3b TeMnepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JIBM)KEHUS YAaCTHII.
Buytpennsist sHeprusi. CriocoObl M3MEHEHHUS BHYTPEHHEW SHEpruu: Teruionepeaada u
coBepuieHHe paboThl. Buasl Teronepenayu:  TEIJIONPOBOIHOCTh, KOHBEKIIHS,
U3JIyYEHHE.

KommuectBO TemimoTel. YIenbHas TEIIOEMKOCTh BEIIECTBA. 1€IUIOOOMEH |
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro Oamanca. [lmaBineHue M oTBepIeBaHUE



KPUCTAILTMYECKUX BEUIECTB. YAeNbHas Temiora ruiaBneHus. [lapooOpasoBanue u
koHaeHcamms. Mcmapenue. Kumenue. VYnienpHas — Temiota  mapooOpa3oBaHUS.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT aTMOC(EPHOTO 1aBJICHUS.

BnaxxHocTh BO31yXa.

OHeprus TOIUIMBA. Y ebHAas TEIJI0Ta CTOPAHUSL.

[Tpunumnsl padotsl TemnoBsix aApurareneil KIIJ[ terosoro asurarens. Temossie
JIBUTATEJIU U 3allUTa OKPYKAKOUIEH CPeIbl.

3aKOH COXpaHEHHUsI U MPEBPAILECHHS YJHEPTUHN B TEIUIOBBIX MPOLECCAX.

Jemoncmpayuu.

1.

O wn

©ooNOo

HaGntonenre O6poyHOBCKOTO ABUKEHUS.

Hab6monenue nuddys3un.

HaGmronenue siBeHui cMaurBaHUS ¥ KaWJUIAPHBIX SBICHUM.

Habmionenne TemmoBoro pacumpeHust Tell.

W3MmeHeHue naBieHusi raza Npud H3MEHEHHMH OO0bEMAa W HArpeBaHUM WU
OXJIQKICHUH.

[TpaBmita U3MepeHUs TEMITEPATYPHI.

Buasl reronepenaum.

OxJaxxieHre Mpu COBEPUICHUHU pabOTHI.

Harpeanue nipu coBepiiieHr# padoThl BHEIIHUMHU CUJIaAMH.

10 CpaBHEHHE TETUIOEMKOCTEHN Pa3TMYHBIX BEIECTB.

11. HaOnroneHUe KUTICHUS.

12. HabmroieHre MOCTOSIHCTBA TEMIIEpaTyphl IPH TUIABJICHHUH.
13. Mojenu TeIUIOBbIX ABATATENIEH.

Jlabopamopnuie padbomst u onvimel.

1.
2.
3.

&

9.

OnbITH IO 0OHAPYKEHUIO IEUCTBUS CUJT MOJIEKYJISIPHOTO TIPUTSKEHUS.

OnbITHI O BBIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WIIM caxapa.

OnbITE O HAOIOICHHUIO TEIIJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPABIX
TelL.

OmnpeneneHue naBieHUs BO3lyXa B OAJIJIOHE MITIPHIIA.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUS BO3JlyXa OT ero o0béma u
HarpeBaHus WIH OXJIaXICHUS.

[IpoBepka TUNOTE3bl JIMHCHHOW 3aBHCHMOCTH JUIMHBI CTOJIOMKA >KHIKOCTH B
TEPMOMETPUIECKON TPYOKE OT TeMIIepaTyphl.

HaGnronenne w3MeHeHHs BHYTPEHHEW OHEpPruM Tela B pe3yibTaTe
TEIUIoNepeiauu U pabOThl BHEITHUX CHIL

HccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMENTMBAHUU XOJOIHOM M TOpsiuei
BO/IBI.

OnpeneneHne KOIWYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOW MPH TEIJIO0OOMEHE C
HarpeThIM METAJUIMYECKUM LUIUHIPOM.

10. Onpenenenue yaeabHON TETIIOEMKOCTH BEIIECTBA.

11. UccnemoBanue mporecca ucrapeHus.

12. OnpeneneHre OTHOCUTENBHON BIAXKHOCTH BO3/IyXa.

13. Onpenenenue yaeabHON TEIUIOTHI MJIABJICHUS JIbJIA.

Pa3nen 7. DilekTpuyecKkue 1 MAarHUTHBIE SIBJICHHUS.

OnexTpuzauus Ted. JIBa pojga snekTpuyeckux 3apsiioB. BsaumoneiicTBue
3apsKEHHBIX Tel. 3akoH KyroHa (3aBUCMMOCTD CHIIBI B3aUMOJIEUCTBHS 3aPSKEHHBIX TEI
OT BEJIMYMHBI 3apSAJ0B U PACCTOSHUS MEKIY TEIaMH).



Onektpuueckoe mnojne. Hanpsok€HHoOCTh  anekTpuyeckoro mnons. [IpuHnun
CYNEPIIO3ULUHU ANEKTPUUECKUX TOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenn »snekTpuyeckux 3apsjioB. OJIEMEHTAPHBIA JJIEKTPUUECKUN  3apsl.
Crpoenue aroma. IIpoBOAHMKHM M AMAJIEKTPUKU. 3aKOH COXPAHEHUS 3JIEKTPUYECKOrO
3apsna.

DNEKTPUUECKUN TOK. YCJIOBHS CYIIECTBOBAHUS AJIEKTPUUYECKOr0 ToKa. MICTOUHUKHN
MOCTOSIHHOTO  TOKa. JIeHCTBUSL DJIEKTPUYECKOTO ToOKa (TEIIoBOE, XHMHUYECKOe,
MarHuTHOE). DIIEKTPUYECKUN TOK B )KUJIKOCTSAX U razax.

Onextpuueckas nenb. Cuiia Toka. DieKTpudyeckoe HampsikeHue. ConpoTHBIEHHE
IPOBOJAHMKA. YJIEJIbHOE CONPOTHBJIEHHE BellecTBa. 3akoH OMa g ydyacTKa LEMu.
[TocnenoBarenbHOE U MapalieIbHOE COEAMHEHNE ITPOBOIHUKOB.

PaGora wu MoOmHOCT, 3JeKTpuueckoro Toka. 3akoH J[xoyns—JleHua.
DONeKTpUYecKre LENu W MOTPEOUTENN 3JIEKTpUYeckol sHepruu B ObITy. KopoTkoe
3aMBbIKaHUE.

[locTostHHBIE MarHuThl. B3anmoneldcTBHE NOCTOSIHHBIX MAarHMTOB. MarHuTHOE
nosje. MarauTHoe nosie 3eMJIM U €ro 3HadYeHWe Ui Ku3HU Ha 3emie. OnbIT Dpcrena.
MarHuTHoe TOJIE JJIEKTPUYECKOTO TOKa. [IpuMeHeHHe 3JIEKTPOMArHUTOB B TEXHHUKE.
JleficTBrie MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM. DJEKTPOABUTATENb MOCTOSHHOTO
Toka. lcrnonb3oBaHUE BIEKTPOABUTATENEl B TEXHUYECKUMX YCTPOICTBaX U Ha
TpaHCIIOPTE.

OnbiTel @apazes. SIBieHUE 3JIEKTpOMarHUTHOM wuHAYKIUH. [lpaBuno Jlenua.
Onextporeneparop. CrocoObl MOTYYSHUsI HIEKTPUUECKON SHEPTUU. DIEKTPOCTAHIINH Ha
BO300HOBJISIEMBIX HICTOUHUKAX YHEPTHUH.

Hemoncmpayuu.

DneKkTpuzanus Ted.

JIBa posa 3JeKTpUYECKUX 3apsiioB U B3aUMOJIEUCTBUE 3aPSIKEHHBIX TEl.
YCTpPOUCTBO U IEUCTBUE IIEKTPOCKOIA.
DJeKTpocTaTuyecKasi MHIYKIHUS.

3aKOH COXpaHEHHUs SIEKTPUUECKUX 3apsI0B.

[IpoBOAHUKY U TUITEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIMHUK 3JIEKTPUUECKOTO TOJIS.

M cTOYHNKH MOCTOSIHHOTO TOKA.

JleficTBUS 3IIEKTPUYECKOTO TOKA.

10 DNEeKTPUYECKUI TOK B KUJIKOCTH.

11.T a30BbIl paspsij.

12. smepeHune CUIIbl TOKa aMIIEPMETPOM.

13. 3mepeHue a5eKTpUYECKOTro HApsKEHUS BOJIbTMETPOM.

14. Peoctat u Mara3uH COMPOTUBIICHUA.

15. BzaumMoneicTBrE NOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3ZMOXHOCTHU Pa3IeICHUS ITOJFOCOB MarHUTA.
17. MonenupoBaHre MarHUTHBIX MOJICH MOCTOSHHBIX MAarHUTOB.
18. OmbiT Dpcrena.

19. MarauTHOe 1oJie TOKa. DJIEKTPOMArHHT.

20. JleiicTBME MarHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM.

21. DnekTpoABHUraTeilb MNOCTOSTHHOTO TOKA.

22.UccnenoBaHue sIBICHUS AIEKTPOMArHUTHON WHIYKITHH.

23. OnbrTer Dapajes.

CoNOORWNE



24.3aBUCUMOCTb  HalpaBJiCHHs HHIYKIMOHHOTO TOKa OT YCIOBUH  €ro
BO3HUKHOBEHHS.

25. DneKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnusie padbomul u onvimel.

1. OmpiTel 1O  HAONIONEGHUIO  DJIEKTPU3ALMM  TeJl  UHAYKIUEH W 1pHu

COINPUKOCHOBCHUMH.
2. HccnenoBanne  I€HMCTBUS QJICKTPHUUYCCKOTO IIOJII Ha  IIPOBOIHUKU U
JAUBJICKTPUKH.

COopka u mpoBepKa pabOTHI JIEKTPUUECKOM IIEMU MOCTOSIHHOTO TOKA.

W3mepeHue u peryaupoBaHHUe CUIIbI TOKA.

H3mepenue u peryaupoBaHue HaIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HUAYIIETO 4Yepe3 pe3ucTop, OT

COINPOTHBIICHUS PE3UCTOPA U HANIPSHKEHUSI HA PE3UCTOPE.

7. OmbITHl, IEMOHCTPUPYIOIIME 3aBHUCHUMOCTH SJIEKTPUUYECKOTO COMPOTHUBIICHHUS
MPOBOJHHKA OT €ro JUIMHBI, IJIOIIAIU TIOTIEPEYHOT0 CEYCHHS U MaTepHuaia.

8. IlpoBepka mpaBWia CIOXKECHHS HANPSHKCHUA TPH  MOCIEAOBATEIHEHOM
COEJIMHEHUH JABYX PE3UCTOPOB.

9. IlpoBepka mpaBuia MAJisg CWIBl TOKa TMpPU TNAPAIIEIBHOM COCIUHECHUU
PE3UCTOPOB.

10. Onpenenenrie pabOTHI HMEKTPHUECKOTO TOKA, HAYIIETO YEPEe3 PE3UCTOP.

11. OnpeneneHue MOILTHOCTH AJIEKTPUUECKOTO TOKA, BBIJIEISIEMOM Ha PE3UCTOpE.

12. UccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, WAYIIETO Yepe3 JIAMIIOYKYy, OT
HaIIpsDKEHUsSI Ha HE.

13. Onpenenenne KI1J] narpeBarens.

14. ViccnenoBanrne MarHUTHOT'O B3aUMOJICUCTBUS MMOCTOSTHHBIX MAarHUTOB.

15. 3y4yeHre MarHUTHOTO TOJSI MOCTOSHHBIX MAarHUTOB MPH MX OOBEIUHEHUH U
pazJieleHHH.

16. UccnenoBanue AeMCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTbh CHJIbI B3aWMOJEHCTBHS KAaTYIIKU C
TOKOM M MarHuTa OT CHJIBI TOKA W HAIIPaBJICHHS TOKA B KaTYIIKe.

18. zy4eHue neicTBUS MAarHUTHOTO TTOJISI HA TPOBOTHUK C TOKOM.

19. KonctpyupoBanue u u3ydeHue padoThl JIEKTPOABUTATENS.

20. Usmepenue KI1JI anexTpoaBuraTenbHON yCTaHOBKH.

21.0mBITBI  TO  WCCIEJIOBAHHWIO  SIBJICHUS  DJICKTPOMATHUTHOW  WHIYKITHH:

UCCJIeIOBAaHUE N3MEHEHU 3HAYEHUS U HAPABIICHUS WHIYKIIMOHHOTO TOKA.
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Paspnen 8. Mexannyeckue siBJICHUs.

Mexannueckoe  nBUKeHUe. MarepuanbHas — Touka. Cucrema  OTcuéra.
OTHOCHUTENBHOCTh ~ MEXAaHUYECKOTO0  JBUKEHUS. PaBHOMEpHOE  NpPSMOJIMHEWHOE
nBwxeHue. HepaBHomepHOe mnpsmoisinHeHOe nBMkeHue. CpenHsss W MIHOBEHHas
CKOPOCTB T€JIa IIPU HEPABHOMEPHOM JBUKEHHUH.

Yckopenne. PaBHOycKOpeHHOE MpsiMONIMHENHOEe NnBrkKeHrne. CBOOOHOE TaJCHHE.
Omnpbitel ["anunes.

PaBHOMepHOE JnBUXKEHHE N0 OKpyXHOocTH. Ilepuog u dacrtota oOpalleHus.
JIunelinas u yriosasi ckopocTu. LleHTpocTpeMuTenbHOE yCKOPEHUE.



ITepBbiii 3axkoH Hprorona. Brtopout 3akoH Hperotona. Tpertuir 3axkoH HreroToHa.
[IpuHIHMI Cynepno3uLuy CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujiaa TPEHHUS CKOJIbKEHHsS, CHia
TPEHUS MOKOSA, IPYTUe BUIBI TPCHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUsSI. Y CKOPEHHE CBOOOTHOTO IMaIeHUSI.
JIBuxenune nnaHer Bokpyr Connua. IlepBas xocmuueckas ckopocTb. HeBecomocTh u
NEpErpy3KHu.

PaBHoBecue warepuanbHOW TOYKHM. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEILUIEHHOMN OChIO BpauleHus. MomeHT cuiibl. LleHTp TsxecTH.

Umnynec Tena. M3meHnenue wummyibca. WMiynbc cunbl. 3aKOH COXpaHEHUs
UMITyJIbCa. PeakTUBHOE JBUKEHHUE.

Mexannueckas paboTa W MOHIHOCTh. PaGoTa cuil TSKECTH, YNPYrOCTH, TPEHUSI.
Casi3b 2Hepruu u padoThl. [loTeHMaNbHAs SHEPTUS Tea, MOJHATOrO Ha/l MOBEPXHOCTHIO
3emud. [loTeHnmanpHas sHeprus cxartou npyxkunbl. Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIUU.

Hemoncmpayuu.

1. HaOmronenne MEXaHUYECKOTO JBI)KCHHUS TeJla OTHOCUTEIBHO Pa3HBIX Tell

OTCYETA.

2. CpaBHeHHME TyTed M TPACKTOPH MABMXKEHHS OJIHOTO U TOTO K€ Teja
OTHOCHUTEJIBHO PAa3HBIX TEJl OTCUETA.

N3mepeHne CKOpoCTH U YCKOPEHHUSI PSIMOJIMHEITHOTO IBUKEHUS.

HccnenoBanue Mpu3HAKOB PAaBHOYCKOPEHHOTO JBUKEHHUS.

Habntonenve nBuKeHHs Tella o0 OKPYKHOCTH.

HaGnronenne MexaHMYEeCKUX SBJICHHUH, MPOUCXOIAIIUX B CHCTEME OTCYETa

«Tenexka» npu €€ PaBHOMEPHOM U YCKOPEHHOM JABUKEHUU OTHOCUTEIBHO

KaOuHeTa GU3HKH.

3aBUCHMOCTb YCKOPEHHUs TeJla OT MacChl TeJla U JEHCTBYIOIIEH Ha HETO CUJIBI.

HaGmronenne paBeHCTBa CHII PU B3aMMOJICHCTBUU TElL.

W3meHeHne Beca Tella Py yCKOPEHHOM JIBUKEHUU.

10 [lepenava ummynbca Mpu B3aUMOJEHCTBHUH TEJL.

11. TIpeoGpa3oBaHus FJHEPTUU MPU B3aUMOJICHCTBUHU TEJL.

12. CoxpaHeHre UMITyJIbca MPU HEYIIPYTrOM B3aUMOJICHCTBHH.

13. CoxpaneHue uMItysbca mpu abCOIIOTHO YIIPYTOM B3aMMOICHCTBUY.

14. HabGnroneHre peakTUBHOTO JIBHXKCHHS.

15. CoxpaHeHre MEXaHHYECKOW YHEPTUU TIPU CBOOOTHOM IaJICHUH.

16. CoxpaHeHrne MEXaHMUYECKOW JHEpPrHH MPHU JABIKEHUU Teja TOJ JCHCTBHEM
MPY>KUHBI.

Jlabopamopnusie padbomul u onvimel.

1. KonctpyupoBaHue TpakTa njsi pa3roHa W JaJdbHEHIIEro paBHOMEPHOIO
JIBIDKCHUS [IapUKa VI TEJIEKKH.

2. OmnpeneneHue CpeHEW CKOPOCTHU CKONBKECHHUSI OpycKa WM JIBIXKCHHS IapuKa
10 HAKJIOHHOM TIIOCKOCTH.

3. OmpeneneHue YCKOPEHHsI Tejla TPU PABHOYCKOPEHHOM JBMXKEHUU TIO
HAKJIOHHOM TIJIOCKOCTH.

4. VccnenoBaHWE 3aBUCUMOCTH IYTHU OT BPEMEHH TIPH PaBHOYCKOPECHHOM
JBUKEHUU 0€3 HauaabHOU CKOPOCTH.

oubkow
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5. IIpoBepka rumoTessl: €Ciau MPU PABHOYCKOPEHHOM JBM)XEHUHM O€3 HayalbHOU
CKOPOCTH TYTH OTHOCSTCS KakK psifi HEUETHBIX YHCET, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMECHH OJMHAKOBBI.

6. UccnenoBaHue 3aBUCUMOCTH CHUJIBI TPEHHSI CKOJIBXEHHS OT CHUJIbI HOPMaJIbHOTO

JaBJICHUSI.

Onpenenenne kod3hPUIMEHTA TPECHUS CKOTBKEHUS.

OmnpeneneHue kECTKOCTU MPYKUHBIL.

9. Ompenenenue pabOTHl CUIIBI TPEHUS MPH PABHOMEPHOM JIBXKEHUHU Teja IO
TOPU30HTAITBHON TTOBEPXHOCTH.

10. Ompenenenne pabOThI CHITBI YIIPYTOCTH TIPH TOIBEME TPy3a C UCTIOJIb30BAHUEM
HEMOJIBYKHOTO U MOJBUXKHOTO OJIOKOB.

11. 3y4yeHnue 3akoHa COXpPAHEHHSI SHEPTUU.

Pasznen 9. Mexannueckue Kojie0aHUs U BOJIHBI.

KonebarenbHoe aBmxkenne. OCHOBHBIE XapaKTEPUCTHKU KoJIeOaHWIl: MEpHO/,

0 ~

4acToTa, amIUIUTyAa. MareMaTHdecKuid W TPYXKUHHBIM MasTHUKU. [IpeBpaieHue
SHEPTUHU MPHU KOJIeOATEITHHOM JABUKEHUU.

3aryxatomue konebanus. BweiHyKneHHble koneOanus. Pezonanc. Mexanuueckue

BOoJiHBI. CBoMcTBa MexaHuyeckux BOJH. [IpomonbHble W momnepedyHble BOJHBI. J[uHa
BOJHBI M CKOPOCTh €€ pacrpocTpaHeHHs. MexaHWYeCKHe BOJHBI B TBEPIOM Tele,
celiCMHUYECKUE BOJIHEL.

3Byk. ['pomkocth 3Byka u BbicoTa ToHa. Otpaxenue 3Byka. HMH]pa3Byk u

yIbTPa3BYK.

Hemoncmpayuu.

1. HaGmronenue koneOaHUM Tea MOX HOEUCTBHEM CHIIBI TSDKECTH U CHIIBI

YIPYTOCTH.

HaGmronenne konebanuii rpy3a Ha HUTH M HA TPYKUHE.

HaGntoneHre BbIHYKIEHHBIX KOJeOaHUM U pe30HaHca.

Pacnipoctpanenue npogoabHBIX U MONIEPEYHBIX BOJH (Ha MOJCIIN).

HaGmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKN PE30HAHC.

ﬂaﬁopamopnble padomul u onvimol.

1. OmpeneneHue 4acTOTHI U NIEpUOa KOJICOAHUI MAaTEMAaTUUECKOTO MasiTHUKA.

2. OrmpepeneHue 4acTOThI U IEpHOJa KoJIeOaHUI MPY>KMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTU TIEPHOJIa KOJIEOAHMI MTOABEIIEHHOTO K HUTH Tpy3a
OT JUTMHBI HUTH.

4. VccnenoBaHue 3aBHUCHUMOCTH TEpHOJIa KOJEOAHWN TPYKUHHOTO MasiTHUKA OT
Macchl Ipys3a.

5. TlpoBepka HE3aBUCHMMOCTHU TMepuoja KojaebaHui rpy3a, MOJABEIICHHOTO K HUTH,
OT Macchl rpy3a.

6. OmbITHI, AEMOHCTPUPYIONINE 3aBUCUMOCTH IMEPHOJA KOJCOAHWH MPYKUHHOTO
MasTHHKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepeHue yCKOpeHUs CBOOOTHOTO MaICHUS.

Paspnen 10. DiieKTpOMarHuTHOE 10J1e ¥ 3JIEKTPOMATHUTHBIE BOJIHBI.

DIIeKTPOMAarHUTHOE ToJie. DNeKTpOMarHuTHhIE BOJIHBI. CgoiicTBa

RGN AR

SJICKTPOMArnuTHBIX BOJIH. [MIxama SJICKTPOMArHuTHBIX BOJIH. Hcnons3oBanue
SJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBSI3H.

DnexkTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.



Jemoncmpayuu.

1. CaoiicTBa 371€KTPOMarHUTHBIX BOJIH.

2. BomHOBBIE CBOIICTBA CBETA.

Jlabopamopnusie pabomul u onvimel.

1. U3ydyeHue CBOWCTB »SJIEKTPOMAarHUTHBIX BOJH C TIOMOIIbIO MOOUIIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbI€e SABJICHHS.

JlyueBass mognenn cBera. Mcrounuku cBerta. [IpsMonnHeliHOe pacnpoCTpaHEHHE
ceera. 3atMmenuss Comuua u Jlynsl. Otpaxenue cBeta. I[lnockoe 3epkano. 3akoH
OTpaXKEHUsI CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHus cBeta. [lonHoe BHYyTpeHHEE OTpakeHUe
cBera. Vcnoap30BaHKe MOJIHOTO BHYTPEHHETO OTPaXKEHUSI B ONTHYECKUX CBETOBOJIAX.

JIunza. Xox nyueir B nuH3e. Onruyeckas cucreMa goroanmnapara, MUKpOCKoNa U
teneckomna. ['11a3 kak onTuueckasi cucreMa. bIm3opykocTs U 1adbHO30PKOCTb.

Pasnoxxenue 6enoro ceeta B criektp. OnbiTel HetoToHa. ClioXKEHNE CIIEKTPaIbHBIX
uBeToB. Jlucnepcus cpera.

Hemoncmpayuu.
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[IpsiMonMHENHOE pacIpOCTpaHEHUE CBETA.

OtpakeHue cBera.

[TonydyeHue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[IpenomiieHue cBera.

OnTuyeckuil CBETOBOI.

Xox myuelt B coOuparouieit InHs3e.

Xox JIydeil B pacCEUBAIONICH JIMH3E.

[TonydyeHnue n300pa>keHU ¢ TOMOIIBIO JIMH3.

[Tpunnmn neicTBus oToamnmapaTa, MUKPOCKOIIA U TEJIECKOTIA.

10. Mopens rnasa.
11. PaznoskeHue 6e0ro cBeTa B CIIEKTP.
12.Tlony4yenue Genoro cBeTa MpH CI0KEHUH CBETA PA3HBIX 1IBETOB.

Jlabopamopnuie pabomst u onvimel.
1.

2.

&
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HccnenoBanne 3aBUCHUMOCTH yrjia OTPaKEHHS CBETOBOrO Jiydya OT yria
NaJICHUS.

N3ydenne xapakTepuCTUK H300pakKeHHsI PEIMETA B TNIOCKOM 3€pKajle.
HccnenoBanne 3aBUCUMOCTH YIUIa TPEJIOMJICHUS CBETOBOrO Jyda OT yria
NaJICHUs Ha TPAHUIE «BO3yX—CTEKIIO».

[Tomyuenune n3o0paxeHUH ¢ TOMOIIBIO COOMPAFOIICH JIMH3HI.

Onpenenenne (HOKYCHOTO pPACCTOSIHUS M ONTHYECKOM CHUIIBI COOHMparomieit
JIUH3BL.

OMnBITHI TIO Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

OnbITl 1O BOCHPUATUIO LIBETa MPEIMETOB MpPU HMX HAOIIOJECHUU dYepe3
[IBETOBBIC (DUIIBTPHI.

Pasnen 12. KBanToBbIe IBJICHMA.

OnbiTel  Peszepdopna u mutanerapnas moaens aroma. Mogens aroma bopa.
Hcnyckanue u norioueHue ceera aromom. KBanTsl. JInHeluaTeie CIEKTPHI.

PanuoaktuBHOCTE. Anbda-, 6eTa- 1 ramMma-u3nydeHus. CTpoeHrne aTOMHOTO siapa.
Hyxnonnas monens atromHoro sigpa. M3oronsl. PagnoaktuBHbie npeBpaiuenus. [lepuon
nojypacnaza aTOMHBIX sIJIEp.



Snepuble peakuuy. 3aKOHBI COXPaHEHUS 3apsAI0BOTO U MAaCCOBOI'O YHCEINl. JHEPIUs
CBA3M aTOMHBIX sifep. CBsi3p Maccel W 3Hepruu. Peakuuu cuHTe3a M JENEHMS sIEp.
Hcrounuku suepruu ConHIa U 3BE3I.

Snepnas osHepreruka. JIeHcTBHS paAMOAKTUBHBIX M3JYyYEHHl Ha JKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

CreKkTpbl U3IIy4EHUs U MOTJIONICHUS.

CriekTpsl pa3InyHbIX ra30B.

CrniexTp BooOpoa.

Habironenne TpekoB B kamepe BuibcoHa.

PaboTa cuéTunka HOHU3HPYIONIUX U3TYICHHH.

Perucrpanus n3iny4yeHus NpUpOIHBIX MUHEPAIOB U MPOAYKTOB.

.]Iaﬁopamopnble padomul u onvimol.

1. HaGmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIYUCHHUS.

2. UccnenoBaHue TPEKOB: U3MEPEHHUE SHEPTUH YACTHUIIBI IO TOPMO3HOMY MYyTH (110

dotorpadusim).

3. H3mepenune paanoakTUBHOTO (oHA.

IHoBTOpPHUTENbHO-0000 A0 IMH MOYJIb.

[ToBTOpUTENBHO--0000MAIONUI MOYIb MpEIHA3HAYEH [JISi CHCTEMATHU3alluu U
0000111eHNsI TPEAMETHOIO COAEPKAHUS U ONBITa JEATEIbHOCTU, NPUOOPETEHHOTO MPHU
U3YYeHHH BCero Kypca (u3uku, a Takke I TMOATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY 9K3aMeHY 10 (U3HKe Il 00y4Jaronuuxcsi, BBIOPABIIMX 3TOT Y4eOHBII
peaMer.

[Ipy wu3yyeHUM AAHHOTO MOAYJS PEATUYIOTCA U CUCTEMATHU3UPYIOTCS BUIbI
NESITENIbHOCTH, HAa OCHOBE KOTOPBIX OOECIeunBaeTCs JOCTHXKEHHE TPEIMETHBIX U
MeTanpeIMeTHBIX IUTAHUPYEMBIX pe3yJIbTaToOB o0yueHus, bopmupyetcs
€CTECTBEHHOHAay4YHass TPAaMOTHOCTb: OCBOEHHE HAy4YHbIX METOJOB HCCIIEJOBaHUS
SIBJICHUM MPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBSICHATH (pU3HUEcCKue SBICHUS,
IOPUMEHSIS IIOJIyYEHHBIE 3HAHMS, pelaTh 3aJadd, B TOM YHCIE KAaueCTBEHHBIE U
AKCIIEPUMEHTAJIbHBIE.

[IpyHIIMNIUATIBHO JIESITEIbHOCTHBIM XapakTep AAaHHOIO paszjeria peaaus3yercs 3a
CY€T TOTO, UTO 0OYYaIOLIUECs BHIOIHSIOT 33/1aHUs, B KOTOPBIX UM NPEAIaraeTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUN PaclO3HaBaTh U HAYYHO OOBSICHATH (PU3UYECKHUE
SBJICHUS B OKPY’KAOLIEH TPUPOJIE U TOBCEIHEBHOW JKU3HU;

UCTOJIb30BaTh HAYUYHbIE METO/IbI UCCIIEIOBAHNS (PU3UUECKUX SIBICHUH, B TOM YHCIE
JUISI TIPOBEPKU TUIIOTE3 U MOJIYYEHUS TEOPETUUECKUX BBIBOIOB;

OOBSACHATh HAy4Hble OCHOBbI Hauboiee BaXXHBIX JIOCTHIKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HampuMep, MPaKTUYECKOTO MCHOIb30BaHUS PA3IUYHbIX HCTOYHUKOB
PHEPrUM Ha OCHOBE 3aKOHA IPEBpAIICHMS M COXPAaHEHHsS BCEX H3BECTHBIX BHUJOB
SHEPTUHU.

onkownPE



NJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS NTPOT'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne (u3MKM Ha YpOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs HANpaBlIEHO Ha

NOCTWKEHUE JIMYHOCTHBIX, METAlPEJMETHBIX U TMPEAMETHBIX 00pa30BaTENbHBIX
pe3yNbTaTOB.

B pesynbrate m3ydyeHus (UMK Ha YpOBHE OCHOBHOro oOmIero oOpa3oBaHUs Y

oOyuaromerocst OyayT chopMUPOBaHBI CIEAYIONINE JIMYHOCTHBIE PE3yIbTaThl B YACTH:

1) naTPHOTHYECKOTO BOCIMTAHUS:

IPOSIBJIEHUE HWHTEpPeca K MCTOPUM M COBPEMEHHOMY COCTOSHHUIO POCCUHCKOU
(u3nUecKOl HayKH;

[IEHHOCTHOE OTHOIIEHUE K TOCTHXKEHUSIM POCCUMCKUX YUEHBIX--PU3UKOB;

2) rpa’KIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

TOTOBHOCTh K AaKTUBHOMY YYacCTHIO B OOCYXJECHHH OOIIECTBEHHO 3HAYUMBIX M
ATUYECKUX TMPOOJIEeM, CBSI3aHHBIX C TNPAKTUUYECKHUM MTPUMEHEHHEM JIOCTHKEHUMN
bu3uKy;

OCO3HAHNE BAXXHOCTU MOPAIbHO--3TUYECKHUX MPUHIIUIIOB B JACSITEIHLHOCTH YUYEHOTO;
3) 3¢cTEeTUYECKOro BOCIIUTAHUSA:

BOCIIPUSITHE DJCTETUYECKUX KauecTB (PHU3WYECKOM Hayku: €€ TapMOHHUYHOTO
MMOCTPOCHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OCO3HAHWE IIEHHOCTH (PU3MUYECKOM HAyKM KaK MOIIHOTO WHCTPYMEHTa IMO3HAHUs
MHpa, OCHOBBI Pa3BUTHUSI TEXHOJIOTH, BaXKHENIIIEH COCTABISIONIEH KYJIbTYPHI;
pa3BUTHE HAy4YHOM JIOOO3HATENFHOCTH, HWHTEpeca K  HCCIEI0BATEIbCKOM
NEeSATeTbHOCTH;

5) dopMupoBaHus KyJabTypbl 310POBbS U SMOIHOHAJIBHOI0 0J1ATOMOJIYYHS:
OCO3HAHUE IIEHHOCTH 0€30MacHOT0 00pa3a KU3HU B COBPEMEHHOM TE€XHOJIOTHYECKOM
MHUpE, BaXHOCTHU TpaBMJl OE30MaCHOTO TMOBEJEHUS HA TPaHCIOPTE, HAa JOpOrax, C
AIEKTPUUYECKUM U TETNIOBBIM 00OPYI0OBAaHUEM B IOMAITHUX YCIOBUSAX;
chopMUPOBAaHHOCTh HaBbIKa pedieKCHu, MPHU3HAHME CBOETO MpaBa Ha OMIMUOKY U
TaKoro K€ MpaBa y IPyroro 4eJI0BeKa;

6) TPy10BOT0 BOCIIUTAHUSA:

aKTUBHOE€ Yy4yacTM€ B pELIEHWHM MPAKTHYECKUX 3a7ady (B paMKax CEMbH,
00pa3oBaTebHOM OpraHW3allui, TOpojAa, Kpas) TEXHOJOTHYECKOW U COIHAIbHOU
HaIPaBJIEHHOCTH, TPEOYIOIIHNX B TOM YHUCIIE U (PU3UUECKUX 3HAHU;

HMHTEpeC K MPAKTUIECKOMY H3YUCHUIO MPpodecChii, CBI3aHHBIX C (QU3UKOM;

7) 3K0JI0TM4€eCKOr0 BOCIIMTAHUSA:

OpHEHTAIUsl Ha TPUMEHEHUE (U3MUECKHX 3HAHWH /IS penieHus 3anad B 00JacTh
OKpY>KaloIIeH cpenbl, IUIAHUPOBAHHUS TIOCTYIIKOB W OIIEHKHM MX BO3MOXKHBIX
IIOCJIEICTBUM JJI1 OKPYXKAIOIIEH Cpebl;

OCO3HaHHE TJIOOATIEHOTO XapaKTepa IKOJIOTUUECKHUX POoOJIeM U TyTeH UX pelIeHUs;
8) apanTanumM K U3MEHAKIIUMCS YCJIOBHAM COUMAJIBLHOM ¥ IPUPOAHOI Cpeabl:
MOTPeOHOCTh BO B3aUMOJCHCTBUM MPHU BBHIMIOJIHEHUM HCCIEIOBAHUN M TMPOEKTOB
(hu3UYeCKO HAMPABIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

MOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JAEATEITbHOCTD;



e 1o0TpeOHOCTh B (POPMUPOBAHUHM HOBBIX 3HAHHI, B TOM YHcie GOPMYITUPOBATH UICH,
HOHATUS, TUIIOTE3bI 0 PU3NUECKUX OOBEKTAX U SIBJICHUSX;

e o0co3HaHWE JAePUUUTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEW B oOjacTu
bu3uKy;

® [UJIAaHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHMIA;

® CTpeMJICHHWE AaHAJU3UPOBAaTh U BBISABIATH B3aMMOCBS3M IPHUPOJIBI, OOILIECTBA U
SKOHOMHMKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHMIA;

® OIICHKA CBOMX JACHCTBUI ¢ y4ETOM BIIMSHMS HAa OKPYKAIOLIYIO CPEXy, BO3MOKHBIX
r7100aIbHBIX TOCIEICTBUH.

METANPEIMETHBIE PE3YJIbTATBI
B pesynbTate ocBOoeHMs mporpaMMbl 10 (UM3HKE HAa YPOBHE OCHOBHOTO OOILIETro
oOpa3oBaHusi y obyyaromierocsi 0yayt chopMHUpOBaHbl MeTanpeIMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIIIKE TTO3HABATENIbHBIE YHUBEPCAIbHBIE YUeOHbIC JEHCTBUS, KOMMYHUKATUBHbBIE
YHUBEpPCAJIbHbIE YUeOHbIE NEUCTBUS, PETYISTUBHBIE YHUBEPCAJIbHbIE YUEOHbIE ACHCTBUS.
Ilo3HaBaTe/bHBbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiicTBUS
Ba3oBble Jornueckue aeiicTBus:

BBISIBJIATH Y XapaKTePU30BaTh CYIIECCTBECHHBIC MPU3HAKUA O0BEKTOB (SIBJICHHN);
yCTaHABJIMBATh CYIIESCTBCHHBIH TMpHU3HAK KiIacCU(DUKAIMKA, OCHOBAHHS IS
000011IeHUS U CPABHEHUS;

BBISBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHSI B paccMaTpHBAeMBIX (hakTax,
JTAHHBIX U HAOJFOICHUSAX, OTHOCSIIUXCS K (PU3UUCCKUM SBICHUSM;

BBISIBJIATh TIPUYMHHO--CJICJICTBEHHBIC CBSI3M TPH  W3YYCHUH (UINICCKHUX
SIBIICHUW W TIPOIIECCOB, JIeJaTh BBIBOJBI C HCITOJIb30BAHMEM JICTYKTUBHBIX W
WHIYKTUBHBIX YMO3AKJIFOUCHHWH, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(U3UYECKUX BETUIMH;

CaMOCTOSITEIHHO BBIOMpPATh CHOCO0 penieHus: yuyeOHoOW (U3MYecKoi 3amayu
(cpaBHEHHE HECKOJIBKHX BApPUAHTOB PEIICHUS, BEHIOOP HAaUOOJIee TIOIXOIAIICTO C
y4€TOM CaMOCTOSITENIBHO BBIIETIEHHBIX KPUTEPUEB).

Ba3oBbIe ncciaeaoBaTeabCKue JeHCTBUA .

HCIIOJIb30BaTh BOIIPOCHI KAaK UCCIIEI0BATEIbCKUNA HHCTPYMEHT TTO3HAHUS;
MPOBOJANTH IO CaMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY OTIBIT, HECIIOXKHBIN
(bU3UIECKUN IKCTICPUMEHT, HEOOJIBIIIOE HCCIICIOBAHIE (PU3HUCCKOTO SBIICHHUS;
OIICHMBATh Ha MPUMEHUMOCTh U JJOCTOBEPHOCTh MH(OPMAIUIO, TMOTYYCHHYIO B
XOJI€ UCCIJICIOBAaHUS WIIH SKCIICPUMEHTA;

CaMOCTOSITENHbHO (OPMYIHUPOBaTH 00O0OIIEHHUS] W BBIBOJLI 10 pe3yJbTaTaMm
POBEIEHHOTO HAOIOIEHUS, OTIbITa, UCCIICIOBAHNUS,

MPOTHO3UPOBATH BO3MOXHOE JlaIbHEWIIIee pa3BUTHE (PU3MUECKUX MPOIIECCOB, a
TaK)K€ BBIJIBUTATh TPEIMOJIOKECHUS 00 WX Pa3BUTHH B HOBBIX YCIOBUSIX U
KOHTCKCTaX.

PabGora c undgopmanueii:

OPUMEHSTh Pa3IUYHbIE METO/IbI, ”HCTPYMEHTHI U 3alIPOCHI IIPU MOKUCKE U 0TOOpe
uH(pOpPMALIUM WIH JAHHBIX C Y4YETOM MpEIONKEHHOW y4uyeOHOW ¢uznyeckoi
3a/1a4H;

aHAIM3UPOBATh, CHUCTEMATU3UPOBaTh W MHTEPIPETHPOBATH HH(OpMAIHIO
pa3NMUYHBIX BUJOB U (HOPM IIPEICTABICHUS;



CaMOCTOSATEIBHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpeAcTaBIeHUs HH)OpMAITUU
U WUIIOCTPUPOBATH peIIaeMble 3a7aud HECIOXKHBIMH CXEMaMH, JUarpaMMaMu,
MHOU rpauKoil U NX KOMOMHALIUSIMH.

KOMMyHI/lKaTI/IBHLIe YHuBepcCajJabHbIC y‘leﬁHbIe HeﬁCTBHﬂZ

B X0/ 00CYXeHUs1 y4eOHOro MaTepuaia, pe3yJbTaToB JIAOOPATOPHBIX paboT U
IPOEKTOB 3aJlaBaTh BOIPOCHI [0 CYLIECTBY 00CYX1a€MOW TEMbI U BBICKA3bIBATh
UJeH, HalleJICHHbIE Ha PEIlCHUE 33/1a4d U MOJAEepKaHUE OJIaroKenaTeIbHOCTH
0OIIIeHNS;

COIOCTaBIISITh CBOM CYXKJEHHUS C CYKICHUSIMM APYTUX YYAaCTHHKOB JIUAJIOTa,
0oOHapyKuBaTh pa3jINuue U CXOACTBO MMO3ULIUN;

BBIPA’KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOJIMYHO MPEACTABIATh PE3YJIbTaThl BBINOIHEHHOTO (DPU3MUECKOrO OIbITa
(9KCIIepUMEHTA, UCCIIEeI0BaHMsI, IPOEKTA);

NOHMMAaTh M HCHOJb30BaTh IMPEHMYIIECTBA KOMAHIHOW W HMHIUBUAYATbHOMN
paboThI NP peLICHUU KOHKPETHON (hU3HMUECKON MPOOIEMBL;

NPUHUMATH L€ COBMECTHOM JAESITEbHOCTH, OPraHU30BbIBATh JACUCTBUS MO €€
JOCTH)KEHUIO: paclpesiesisiTh pPoiH, OOCYXJIaTh TNPOLECCHl M pe3ysbTaThl
COBMECTHOM paboThI, 06001IaTh MHEHUSI HECKOJIBKUX JIIOJICH;

BBIMOJIHATG CBOIO YacTh padOThl, JOCTUTas KAadeCTBEHHOrO pe3yjbTara IIo
CBOEMY HAIIpaBJICHUI0 M KOOPAMHHUPYS CBOM JAEWUCTBUS C JIPYTMMH UJE€HaAMHU
KOMaH/Ibl;

OLICHWBAaTh KaueCTBO CBOEro BKJIaJa B OOUIMH NPOAYKT IO KpPUTEPUsM,
CaMOCTOSATENBHO C(HOPMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHSL.

PerynsiTuBHbIE YHUBepcaJlbHbIe YueOHbIE JeiicTBUSA
Camoopranuszanmus:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CHUTYyalMsIX, TPEOYIOITUX st
penieHust PU3NICCKUX 3HAHUH;

OPUEHTUPOBATBCS B Pa3IWYHBIX  MOAXOJaX  NPUHATHS  pPEHICHUMN
(MHIMBUIlyaJIbHOE, TIPUHATHE pEIIEHUsST B TPYyMNe, MPUHATHE PpEIICHUM
IpyIIoNn);

CaMOCTOSITEIHHO COCTaBIISATh QJITOPUTM pelieHUs (PU3NYECKOW 3alayu WU
TUTaHA WCCIICZIOBaHUSI C YYETOM WMEIOIUXCA PECYpcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEeHTHPOBATh Mpe/IaraéMble BApUaHThI pElIeHUH;

JieNaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTp()J'IL, AMOIUOHAIbHBIN MHTEJLJIEKT:

JIaBaTh AJICKBAaTHYIO OLIEHKY CUTYalluM U MpeJararh IIaH €€ U3MEHCHHS;
OOBSACHATH MPUYUHBI TOCTHKEHUS (HEJOCTHKEHHUS) PE3yIbTaTOB JI€ATEIbHOCTH,
JlaBaTh OIICHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTh (B TOM 4YHUCIE€ B XOJ BBINOJIHEHUS
(bu3MUeCKOro MCCiIeI0BaHUs MM NMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBLCTB,
M3MEHHUBILIUXCS CUTYallUl, yCTAHOBJICHHBIX OUIMOOK, BOSHUKIIUX TPYAHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUIM;

CTaBUTH ce0s Ha MECTO JPYroro 4ejloBeKa B XOJE CIOpa WM TUCKYCCHU Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHHUS U JIOTUKY APYIroro;

NpHU3HABaTh CBOE MPaBO Ha OIMIMOKY NpU perieHHH (U3NYEeCcCKUX 3ajad Wiu B
YTBEPXKACHUAX Ha HAYYHBIE TEMBI U TAKOE )K€ MPABO IPYIroro.



MNPEAMETHBIE PE3YJIBTATHI
K koniy oOyuenuss B 8 kJjacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOLIUXCST YMEHUH:

® CIOJIb30BaTh TMOHSTHS: Macca W pa3Mepbl MOJEKYJd, TEIJIOBOE JIBHXKCHHUE
aTOMOB M MOJIEKYJI, arperaTtHble COCTOSIHHUS BEUIECTBA, KPHUCTAJUIMUECKHE U
aMop(QHbIe Tella, HACBHIINICHHBIM W HEHACHIIICHHBIN Map, BIAXHOCTh BO3/YyXa,
TEeMIIepaTypa, BHYTPEHHSSI SHEPTUsi, TEIUIOBOM JBUTaTeNb, AJIEMEHTAPHBIN
AIIEKTPUYECKUN 3apsifi, SJIEKTPUUECKOE TMOJe, MPOBOAHUKUA M JAUDIEKTPHUKH,
MOCTOSIHHBIM 3JIEKTPUYECKUI TOK, MAarHUTHOE T10JIC;

® pa3nuuarh sBIEHUS (TEIJIOBOE pacHIMpeHHWe U CKaTue, TeIlonepeaaya,
TEIJIOBOE pPABHOBECHUE, CMauyMBaHUE, KAMWUIAPHBIE SIBJICHHS, HCHApeHUE,
KOHJCHCAlUsI, IUIaBJICHUE, KpUCTauih3alus (OTBEpAEBaHHE), KHUIICHUE,
Teruionepeaaya (TEIIONPOBOAHOCTh, KOHBEKIIUS, HW3IYUYEHHUE), DIIEKTPU3ALIUS
TeJN, B3aUMOJICUCTBUE 3apsJ0B, NCUCTBUS AJICKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJIEUCTBUE MAarHUTOB, JIEWCTBUE MArHUTHOTO TIOJS Ha
NPOBOJAHUK C TOKOM, DJIEKTPOMArHWUTHAs WHAYKIMSA) [0 OIUCAHUI0 UX
XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIHNX JaHHOE
¢duznueckoe sBICHUE;

® pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3UUYECKUX SIBICHUM B OKPYXKAIOIIEM
MUpe, B TOM 4Hcle (QU3NYECKUEe SBICHUS B TMPHUPOJAE: MOBEPXHOCTHOE
HATSDKCHUE W KANWUIAPHBIC SBJICHUS B TPHUPOJIC, KPUCTALIBI B TPHPOJE,
uznydenue CollHIIA, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 0O0pa3oBaHME
pOChl, TyMmaHa, WHes, CHera, »JJeKTPUYECKUE SBJICHUS B aTMocdepe,
AIIEKTPUYECTBO JKUBBIX OPTraHU3MOB, MAarHUTHOE ToJie 3eMIH, Ipeid MoII0CoB,
pOJIb MAarHUTHOTO TOJISI ISl JKU3HU Ha 3emJie, MOJSPHOE CUSIHUE, MPU ITOM
NEPEBOJIUTh TPAKTHYECKYIO 3a7ady B Yy4eOHYIO0, BBIJCNATH CYIIECTBCHHbBIC
CBOICTBA (MPU3HAKHN) PU3NYECKUX SBICHMUIA,

® ONUCHIBaTh HW3YYEHHBIC CBOMCTBA Ten M (U3MYECKHE SBICHUS, HUCIOIB3Ys
dbu3nyueckne BEIWYUHBI (TeMIlepaTypa, BHYTPCHHSS DJHEPIHs, KOJIHYECTBO
TEIUIOTHI, yJeJdbHasl TEIUIOEMKOCTh BEIIECTBA, yJebHas TEIJIOTa TUIABJICHHUS,
ylenpHas TEIUIoTa MapooOpa3oBaHUs, yJelbHas TEIUIOTa CropaHus TOIUIMBA,
KO(DPUIIMEHT TMOJIe3HOTO JEHWCTBHUS TEIJIOBOM MAIlIMHBI, OTHOCUTEIbHAS
BIQXHOCTh BO3/lyXa, OJJIGKTPUYECKUN 3apsll, CWJIA TOKa, OJJIEKTPUUECKOE
HANPSDKEHHWE,  COMPOTHBIIEHUE  TPOBOJHUKA,  YIEIbHOE  COIMPOTHUBIICHUE
BEIIECTBa, paboTa W MOIIMHOCTh OJJICKTPUUYECKOTO TOKA), MPHU OMUCAHUU
NPaBWIBHO TPAaKTOBAaTh (DU3UYECKUH CMBICT  HCIOIB3YEMBIX  BCJIMYUH,
0o003HAaYeHUs] W eAUHUIBI (U3MYECKUX BEIUYHMH, HAXOIUTh (HOPMYIIHI,
CBS3BIBAIONINE JaHHYI (HU3UYECKYI0 BEIMYUHY C JPYTUMU BEIUYMHAMH,
CTPOUTH TpaMKK U3yUYCHHBIX 3aBUCUMOCTEH (DU3UYECKUX BEITUYHH,

® XapaKTepu30BaTh CBOMCTBA TeJ, GUIHYECKUE SBICHUS U MPOIECCHI, UCTIOIb3Ys
OCHOBHBIE  TIOJIOXKCHHSI  MOJIEKYJISIPHO--KHHETUYECKOM  TEOPHUH  CTPOCHUS
BEIIECTBA, MPUHIUI CYMEPIO3UIUNH TMMOJeH (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH
coxpaHeHMs 3apsna, 3akoH Oma ansa y4yacTka 1enu, 3akoH Jhxoyms—JIeHna,
3aKOH COXpPAHEHUS DHEPTrUH, MPU OTOM J1aBaTh CIOBECHYH (OPMYIHPOBKY
3aKOHA U 3aMHUCHIBATh €r0 MATEMATHYECKOE BHIPAKEHHUE;



OOBSCHATH (PU3HUYECKHUE TTPOIIECCHI U CBOWCTBA TEJ, B TOM YHCIIC M B KOHTEKCTE
CUTyaluin PaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MPUYUHHO-CIICJICTBEHHBIE CBS3U, CTPOUTH OOBACHEHHE U3 1—2 JOTHYeCcKuX
maroB ¢ omnopod Ha |-2 W3y4EeHHBIX CBOWCTBA (PU3UYECKUX SBIICHUH,
bu3nUecKux 3aKOHOB WM 3aKOHOMEPHOCTEHH;

pemiath pacy€THble 3a1aydl B 2—3 NEWCTBUA, HUCIOJB3YsS 3aKOHBI U (POPMYIIBI,
CBsI3bIBaONINEe (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBHUS 3aJaud
3alMUChIBaTh KPAaTKOE YCJIOBHUE, BBISABIATh HEAOCTATOK JTAHHBIX JJISI PELICHUS
3a/ay¥, BBIOMpATh 3aKOHbI U (HOPMYJbl, HEOOXOMUMBIE Uis €€ pelieHus,
MPOBOJIUTh PACUETHl U CpPABHUBATH TMOJYYEHHOE 3HA4YCHHE (DUINUECKOU
BEJIMYMHBI C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh MPOOJIEMbl, KOTOPhIE MOXHO PEIIMTh MPU MOMOIIN (PU3UUECKUX
METOJOB, UCIOJIb3YySl OIKWCAHWE UCCIEAOBaHUSA, BBIIEIATh IMPOBEPIEMOE
MPEIOI0KEHUE, OLICHUBAaTh  MNPaBWIBHOCTh  MOPSJAKA  MHPOBEACHUS
WCCIICIOBAHUSA, IETIaTh BBIBOIbI;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3NUYECKUX SBJICHUN WIH (PU3NUECKUX
CBOMCTB TeN (KanWJUISIpHBIE SBJICHUS, 3aBUCUMOCTh JABJIICHUS BO3/lyXa OT €ro
00béMa, TeMmmepaTypbl, CKOPOCTH IMpOIlECCa OCThIBAaHUS U HArpeBaHUs TPU
U3Iy4YEHUU OT 1BETa MU3Tyyaroleid (MOrJoIalel) NOBEpXHOCTH, CKOPOCTh
UCIIapeHus BOJAbI OT TEMIIEPATypbl JKUJIKOCTH M IUIOIAAN €€ TMOBEPXHOCTH,
ANEKTpHU3alMsl  TE€l WU B3aUMOJCHUCTBUE  DJIEKTPUUYECKUX  3apsioB,
B3aWMOJICVICTBHE MOCTOSIHHBIX MAarHWTOB, BU3yalW3allds MarHUTHBIX MOJIEH
MOCTOSIHHBIX MArHUTOB, JEWCTBUSI MAarHUTHOIO MOJS HA MPOBOJHHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuWTa, CBOMCTBA 3JIEKTPOJBUraTENsl MOCTOSHHOTO TOKA):
dbopMynupoBaTh MPOBEPSEMBIC MPEANON0KEHUSA, COOUpPATh YCTAHOBKY W3
MPEAJIOKEHHOTO O0OpYAOBaHHUsA, OIMUCHIBATH XOJI OMbITa U (OPMYIUPOBATH
BBIBO/JIBI;

BBITIOJIHATh NPSMBIE HM3MEPEHUS TEMIEPATypbl, OTHOCHTEIBHOM BIIAXKHOCTH
BO3J/lyXa, CUJIbI TOKA, HAIMPSKEHHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JTATYUKOB (DU3UYECKUX BEJIUYMH, CPABHUBATH PE3YJIBTATHl U3MEPEHUN C YUETOM
3aJJaHHOM a0COJIFOTHON MOTPEIIHOCTH;

MPOBOAUTH HCCIEIOBAHUE 3aBUCHUMOCTH OJHOW (DU3MYECKOW BETUYHMHBI OT
JIPYTOil C MCMOJIB30BaHUEM MPAMBIX W3MEPEHUN (3aBUCUMOCTH COMPOTUBIICHUS
IPOBOJHUKA OT €r0 JUIMHBI, IUIOLIAJH IIONEPEYHOr0 CEYEHUs] U YIEIBbHOrO
COITPOTHUBIICHUS BEIIECTBA IPOBOJIHUKA, CUIIBI TOKA, UAYIIETO Yepe3 MIPOBOJHUK,
OT HaNpsOKEHUS HAa MOPOBOJHUKE, HCCIEAOBAHHE TOCJIEA0OBATEIbHOIO U
NapajuieIbHOr0 COEIMHEHUW MPOBOJHUKOB): IJIAHUPOBATh HCCIEI0BaHUE,
coOMpaTh YCTAHOBKY U BBIMOJHATh U3MEPEHHUS, CAEAYS NPEITI0KEHHOMY TUIaHY,
¢bukcUpoBaTh pPE3yNbTAaThl TOJYYCHHONW 3aBUCUMOCTH B BHIE TaOnHI U
rpaduKoB, 1enaTh BEIBOABI 10 PE3yJIbTaTaM UCCICAOBAHUS;

MPOBOJUTh KOCBEHHBIE UW3MEpeHHs  (u3nyecknx BeauuuH  (yJaelabHas
TEIIOEMKOCTh BEIECTBA, COMPOTHUBIICHHWE MPOBOJHUKA, paboTa W MOITHOCTH
AIEKTPUYECKOTO TOKa): MJIJAHUPOBATh W3MEpEHHS, cobupath
AKCIEPUMEHTAIBHYIO YCTAHOBKY, CJEAYys TMPEIJI0KEHHOM WHCTPYKUUH, U
BBIYMCIIATh 3HAUECHUE BEJIMUUHBI;



e coOmomaTe MpaBWiIa TEXHUKH OE30MAaCHOCTH MpH padboTe ¢ J1abopaTOPHBIM
000pyIOBaHUEM;

® XapaKTepu30BaTh NPUHIUIMBI ACHCTBUS M3YUYEHHBIX NMPUOOPOB U TEXHUUECKUX
YCTPOICTB C OMOPOM HA UX ONUCAHUS (B TOM YKCJIE: CUCTEMA OTOIIEHUS JOMOB,
TUTPOMETp, apoBasi TypOuHa, aMIIepMETpP, BOJIBTMETP, CUETUUK AIIEKTPUUECKOM
SHEPIUH, 3JIEKTPOOCBETUTENbHbIE TPHUOOPHI, HArpEeBaTENIbHBIE IEKTPONPHUOOPEI
(mpumepsl), ANEKTPUUECKHE IPe10XPaHUTENH, AJIEKTPOMArHMT,
AJIEKTPOJBUTATENb IOCTOSIHHOTO TOKAa), MCHOJNb3ys 3HAHUS O CBOMCTBax
(¢u3nUecKux sBICHUN U HEOOXoUMBbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTEIbHBIE NMPHUOOPHI
[0 CXEMaM M CXEMaTHYHBIM PHUCYHKAM (KUAKOCTHBI TEPMOMETp, TEPMOC,
ICUXPOMETpP, TUTPOMETpP, ABHUIaTeNb BHYTPEHHETO CrOpPaHUs, 3JIEKTPOCKOII,
peocTaT), COCTaBJIATH CXEMbI NMEKTPUUYECKHUX IIeNel C IOClIe0BaTeNbHbIM U
napajuleNibHbIM COEAMHEHHEM JIIEMEHTOB, pa3iuyasl yCIOBHblE 0003HAYEHUS
AIIEMEHTOB NIEKTPUUECKUX LENEH;

® [IPUBOJAUTH MPHUMEPHI (HAXOAUTHh MH(OOPMALMIO O MPUMEPAX) MPaKTHUYECKOrO
UCMOJIb30BaHNs (PU3NYECKUX 3HAHUN B IMMOBCEAHEBHOM XKHU3HU Ul 0OeCIIeUeHUs
0€30MacHOCTH NpU OOpallleHuu ¢ IpUOOpaMH M TEXHUYECKUMHU YCTPOHCTBaMH,
COXpaHEHMs 370pOBbS M COOMIOACHHUS HOPM HKOJIOTMUECKOIO IMOBEIACHHUS B
OKpYy>Karolel cpene;

® OCYILECTBJIATH MOUCK MH(pOpManuu puzndeckoro cogepxanus B lutepHere, Ha
OCHOBE MMEIOIINXCS 3HAHUIM U MyTEM CpaBHEHUS TONOJHUTENBHBIX HICTOYHUKOB
BBIIEJISITh MHPOPMALIHMIO, KOTOPast SBJSETCS] IPOTUBOPEUUBON MU MOXKET OBITH
HE/I0CTOBEPHOM;

® UCNOJb30BaTh NPU BBINOJHEHUH YUYEOHBIX 3aJaHU HAYYHO--TIOMYJISIPHYIO
IUTEepaTypy GU3HUECKOro COAECpkKaHUs, CIPABOYHbIE MaTepuabl, PECYypChl CETU
WuTepHer, BianeTh NpuéMamMu KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs
nH(popMaIuK U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

® CO037aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKHE YCTHBIE COOOIIeHM, 00001Iast
MH(OPMALIUIO U3 HECKOJIBKMX HCTOYHHKOB (PU3UYECKOTO COJEpPKAHMS, B TOM
qucie nyOIMYHO IPEJICTaBIATh PE3yJIbTATHI IIPOEKTHOMN WIH
UCCIIEIOBATEIbCKOM  JEATENBHOCTH, IPU  3TOM TIPAMOTHO HCIIOJNb30BaTh
M3YYCHHBIM MOHATUHHBIN anmnapar Kypca (pU3UKH, COPOBOXKAATh BBICTYIIJICHUE
MpE3EHTALNEN;

® [IpU BBIIIOJIHEHUU y4EOHBIX MPOEKTOB U UCCIEIOBAaHUN (PU3NYECKUX MPOILIECCOB
pacripeiensTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHH C IOCTaBJICHHBIMU
3a/layaMy, CJIEJIUTh 32 BBIIIOJIHEHUEM IUIaHA JIEUCTBUNH M KOPPEKTUPOBATh €ro,
aJIeKBaTHO OLIGHWBAaTh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTb TPYMIIbL,
BBICTPAanBaTh KOMMYHUKAaTUBHOE B3aUMOJEICTBUE, MPOSABIAS TOTOBHOCTh
paspemiatb KOH(QIUKTHI.

K koHny oOyueHuss B 9 kJjacce IMpeJMeTHbIE pe3yJbTaThl Ha 0Aa30BOM YpOBHE

JIOJDKHBI OTpaXxatb c(hOPMUPOBAHHOCTh y 00Y4YaIOLINXCSl YMEHUH:

® NCIIOJIb30BaTh NOHSATHS: CUCTEMa OTCYETA, MaTepuabHas TOUYKA, TPACKTOPHS,
OTHOCUTEJIBHOCTh ~ MEXaHMYeCKOro  JBWXKeHus, jAepopmanus  (ympyras,
IlacTUyecKkas), TpPeHHe, LEHTPOCTPEMUTETbHOE YCKOpPEHUE, HEBECOMOCTh U
neperpy3ku, LEHTP TsDKECTH, aOCOMOTHO TBEPAOE TENo, LEHTP THKECTU



TBEPAOrO Teja, paBHOBECHE, MEXaHMYECKHe KoJieOaHUS W BOJIHBI, 3BYK,
uHPpa3ByK W yIBTPa3BYK, AJNIEKTPOMAarHUTHbBIE  BOJIHBI, HIKaJa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh M JAbHO30PKOCTb, CIIEKTPHI
UCIyCKaHUsl W TOTJOLIeHUus, anb(a-, 0eTa- M TaMMa-U3Iy4YeHHUS, HU30TOIBI,
sJIepHasi SHEPTeTHKa,

paznuyath SBJICHHUA (paBHOMEPHOE M HEPABHOMEPHOE MPSIMOJUHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE Ma/IeHNe
T€l1, paBHOMEPHOE [BIDKEHHE TI0 OKPYKHOCTH, B3aUMOJEUCTBHE Tell,
pEaKkTUBHOE  JBWXKEHHUE, KoyiebaTelnbHOE  JIBIDKEHHE  (3aTyxaromme |
BBIHY)KJICHHBIC KOJIeOaHUs1), pe30HAHC, BOJHOBOE JBUKEHUE, OTPAXKECHUE 3BYKA,
NPSIMOJIMHENHOE PacIpPOCTpPaHEHHE, OTPaKEHUE U MPETOMIICHHUE CBETa, MOJIHOE
BHYTpPEHHEE OTPa’KEHUE CBETA, pa3Jio’KeHHe Oeoro cBeTa B CIEKTP U CIOKEHUE
CHEKTpPaJIbHBIX LIBETOB, JAMCIIEPCUSl CBETA, €CTECTBEHHAsl pPaJHOAaKTHUBHOCTb,
BO3HMKHOBEHHME JIMHEHMYAaTOr0 CHEKTpa M3JIy4YeHHs]) [0 OINUCAHUI0 HUX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OIbBITOB, JEMOHCTPUPYIOIINX JTaHHOE
dbuznueckoe sSBICHUE;

pacrno3HaBaTh MPOSBICHUE M3YUYEHHBIX (DU3MYECKHUX SIBICHUN B OKPYXKAIOUIEM
Mupe (B TOM uucie (U3NYECKHUE SBIICHUS B MPUPOJIE: MPUIUBBI U OTJIMBHI,
nBwxeHne 1uiaHeT COJIHEUHOM CHCTEMbI, PEaKTUBHOE JBUKEHHE IKUBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB KUBOTHBIMHU, 3€MIIETPSICEHUE, CEHCMUYECKUE
BOJIHBI, I[yHaMH, D5XO, LBETa Te€J, ONTHUYECKUE SBJIEHUS B TPUPOJIE,
Ouonoruueckoe ACHCTBUE BHAUMOTO, YIbTPA(QHOIETOBOIO U PEHTICHOBCKOTO
U3ITy4YeHUN, eCTEeCTBEHHBI paJMOAaKTUBHBIA (OH, KOCMHYECKHE JIyYH,
paJiMOaKTUBHOE U3IyUYE€HUE MPUPOJHBIX MUHEPAJIOB, ACHCTBUE paJuOAKTUBHBIX
U3ITyYEHUH Ha OpraHu3M 4YelloBeKa), NpPU STOM MEPEeBOJUTH MPAKTHYECKYIO
3ajjayy B Yy4eOHYI0, BBIACNATH CYILIECTBEHHBbIE CBOICTBa  (NMPU3HAKK)
bu3nuecKux sBICHUM;

ONKCHIBATh HM3YYECHHbIE CBOWCTBA Tel W (U3MYECKHUE SIBJICHUS, HCIOIb3Ys
¢usznueckue BeNWYUHBI (CpeAHsIi W MIHOBEHHas CKOpPOCTb Tella MpHU
HEPABHOMEPHOM [JBU)KEHUHM, YCKOPEHHE, II€pEMEILIEHUE, IyTh, YIJIOBas
CKOpPOCTh, CHJIa TpEHHs, CHJla YINPYroCTH, CHJa TSHKECTH, YCKOpPEHHUe
CBOOOJHOTO MaJIeHus, BeC Tela, UMITYJIbC Tella, UMIYJbC CUJIbl, MEXaHUYecKas
paboTa W MOIIHOCTh, MNOTEHIMAJIbHAsI DSHEPrusi Tena, TMOJHATOrO Haj
MOBEPXHOCTHIO  3€MJIM, NOTEHIMAJbHAsi DSHEPrUsl  CXKATOW  MPYKUHBI,
KUHETUYECKash HEprusi, MOoJiHAs MEXaHWYecKash SHEeprus, Mepuoja U YacToTa
Kosie0aHui, JIJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA,
MoKa3aTeslb MPEJIOMIICHHUS] Cpelbl), MPU ONUCAHWU MPABUIBHO TPAKTOBATH
¢bu3znueckuil CMBIC HCHOJb3YEMBIX BEJIMYMH, OOO3HAYEHHS] U €JAMHMIIBI
bu3nueckux  BEIWYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOLIUE JAHHYIO
(bu3MUECKyI0 BEJIMYHUHY C APYTMMH BETUYHMHAMHU, CTPOUTH TpaduKu U3YICHHBIX
3aBUCUMOCTEH (PU3NUECKHUX BEINYNH;

XapaKTepHU30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBJICHUSA U MPOIECCHI, HCIIONIb3Ys
3aKOH COXPAaHEHMSI DJHEPruH, 3aKOH BCEMHPHOTO TATOTEHHUS, MPUHIUI
CyNEepHo3ULUU CHJI, IPUHIUI OTHOCHUTEIbHOCTH ['amwmiies, 3akoHbl HproTOHAa,
3aKOH COXPAaHEHMsI HMIIYJIbCA, 3aKOHBl OTPaXEHUS M NPEJIOMIIEHMS CBETa,
3aKOHBI COXpPAaHEHHUs 3apsSA0BOr0 M MAacCOBOTO YHCEN MPU SACPHBIX PEaKIUIX,



Opy 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3alUCHIBaTh €ro
MaTEMaTH4YECKOE BBIPAIKEHUE;

OOBACHATH (PM3MUYECKHE MIPOLIECCHl U CBOMCTBA TEJN, B TOM YHCIIE U B KOHTEKCTE
CUTyallud TPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBISBIATh MNPUUYUHHO--
CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX IIaroB C OMOPOH
Ha 2—-3 U3y4EHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH, PU3NUYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

pemarh pacu€THble 3aJa4yu (OmUparolldecs Ha CUCTeMy U3 2—3 ypaBHEHUN),
UCIIOJNIb3Ysl 3aKOHbI U (OPMYIIBI, CBSI3bIBAIONINE (PU3NUYECKUE BEIUYUHBI: Ha
OCHOBE aHaJM3a YCJIOBUS 3aJla4d 3alUCBhIBaThb KPATKOE YCIOBUE, BBISBISATH
HEJOCTAIOIME WM H30BITOUHBbIE JaHHbIC, BBIOMpATh 3aKOHBI U (HOPMYIIBI,
HEOOXOMUMBbIE ISl  pelIeHHsl, TMPOBOJAUTh  pacuéThl U  OICHHUBATh
PEANMCTUYHOCTD MOJTYYEHHOTO 3HaUYCHUS (PU3UUECKON BETUUNHBL;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEUIUTh MPH MOMOIIN (HU3UIECKUX
METOJIOB, HCIOJIb3ysd OIMCAaHUE UCCIEIOBaHUs, BBLICIATh IPOBEPIEMOE
NPENIoNIOKEeHHe,  OIICHMBATh  MPAaBWIBHOCTh  TMOpSAKAa  MPOBEACHHS
UCCIIEIOBaHUs, JeJIaTh BBIBOJIbl, UHTEPIPETUPOBATH PE3yIbTaThl HAOIIOAECHUN U
OTIBITOB;

IPOBOJIUTH OMBITHI TIO HAOMIOACHUIO (DU3WYECKUX SBICHUUA I (PU3UICCKUX
CBOMCTB Ten (u3ydeHHe BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHS
SHEPruM, 3aBUCUMOCTh Nepruoaa KoieOaHui MpPYy>KMHHOT'O MasiTHUKAa OT MAacChl
rpy3a W KECTKOCTH MPYKHHBI W HE3aBHUCHMOCTH OT aMIUIATYIBl MaJbIX
Kosie0aHui, NPAMOJIMHEIHOE pacIpOCTpaHEHHWE CBETa, pa3lIOKEHHE Oeloro
CBETa B CIIEKTP, U3YyYEHUE CBOMCTB U300paKEHUs B TNIOCKOM 3€pKajie U CBONCTB
n300pakeHus1 TMpeAMeTa B COOHMparomieil JiMH3e, HAOMIOJACHUE CIUIONIHBIX U
JMHENYaThIX CIEKTPOB M3IYYEHHUs): CAMOCTOSATEIBLHO COOMpPATh YCTAaHOBKY W3
n30BITOYHOTO HAOOpa 000PYIOBaHMS, OMUCHIBATH XOJ OIBITA U €T0 Pe3yIbTaThl,
bopMynupOBaTh BHIBO/IBI;

NPOBOJIUTh TPH HEOOXOJUMOCTH CEPHIO TPSMBIX W3MEPEHHH, OIpeaesss
cpeHee  3HaueHUE  U3MepseMoil  BenMuuHBl  (POKYCHOE  pacCcTOsSHHUE
coOuparorieil  JIMH3BI), OOOCHOBBIBATH  BBIOOp  cmocoba  U3MEpeHHs
(M3MepuUTEIHLHOTO MPUOOopa);

OPOBOAUTH  HWCCJIENOBAHHWE  3aBUCUMOCTEH  (U3MYECKUX  BEIUYMH  C
UCTOJIBb30BAHUEM TMPSIMBIX H3MEPEHUH (3aBUCUMOCTH IYTH OT BPEMEHH IpHU
PaBHOYCKOPEHHOM JIBM)KCHHUU 0€3 HadaJbHOW CKOPOCTH, MepHoja KojaeOaHuin
MaTeMaTUYECKOTO0 MAasTHHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTJIa OTPaKEHUS
CBETa OT yIja MajJeHUsl U yria NpeJoMIICHUs OT yrjla MaJeHus): IIaHUpPOBaTh
UCCIICZIOBAaHUE,  CAMOCTOSITENIbHO  CcOOMpaTh  YCTaHOBKY, (UKCHPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B BHJIE TaOIHIl U
rpaduKoB, JIe1aTh BHIBOJBI MO PE3yIbTaTaM UCCIEAOBAHNUS;

POBOJIUTH KOCBEHHBIC M3MEPEHHS (PU3UYECKUX BEIMYHH (CPEIHSSI CKOPOCTh U
YCKOpEHHE Tela NpPU PABHOYCKOPEHHOM [BHKEHUHU, YCKOPEHHE CBOOOJIHOIO
najieHusi, OKECTKOCTh TPYXKHUHBI, KOIPQPUIMEHT TPEHHUS  CKOJIBKEHUS,
MexXaHuuyeckass paboTa W MOIIHOCTb, 4YacToTa W TNeEpuoj KoyiebaHUM
MaTeMaTUYECKOT0 M MPYKMHHOTO MAasTHUKOB, ONTHYECKas CUiIa COOMpAIOLICH
JWH3BI, PAAUOAKTUBHBIM  (OH): TIIaHMpPOBATH HW3MEpPEHHs, CcOOMpaTh



DKCHEPUMEHTAIIBHYI0  YCTAHOBKY U BBIIOJIHATH  M3MEpPEHUsA,  Clenys
IPEJI0KEHHON MHCTPYKLMHU, BBIYUCIIATD 3HAUEHUE BEIMYMHBI U AaHAJIM3UPOBATh
MOJIyYEHHBIE Pe3yIbTaThl C YYETOM 3a/IaHHOM NOTPEIIHOCTH U3MEPEHMIA;
coOiroaTh MpaBUla TEXHUKH O€30MacCHOCTH IpH paboTe ¢ J1abopaTOPHBIM
000pyIOBaHUEM;

pa3iavuyaThb ~ OCHOBHBIE IpPHU3HAKHM  W3Y4YEHHbIX  (U3WYECKHX  MOJEIeH:
MaTepuajgbHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYEUHBI HMCTOYHUK CBETA,
Jy4, TOHKas JIMH3a, IUIaHETapHasi MOJENb aTOMAa, HyKJIOHHAs MOJIEIb aTOMHOTO
Aapa,

XapaKTepU30BaTh MPUHIUIMBI ASUCTBUS M3YUYEHHBIX NMPUOOPOB U TEXHUUECKUX
YCTPOICTB C OMOpPOM Ha UX ONHUCaHUA (B TOM YHCIE: CHUAOMETP, AATUYUKH
IIOJIO)KEHUSI, PACCTOSHMS M YCKOPEHHs, pakera, 3XOJIOT, OYKH, IEPHUCKOIL,
¢doroanmapar, ONTUYECKHE CBETOBOJBI, CHEKTPOCKOI, JO3MMETp, Kamepa
Bunbscona), ucnone3ys 3HaHHMS O CBOMCTBaxX (DM3MYECKUX SBICHUH U
HEe0OXoauMbIe (U3NIECKHUE 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMaTHYHbIE PUCYHKHM HU3YYEHHBIX TEXHMUYECKHX
YCTPOUCTB, HM3MEPHUTENBHBIX MPUOOPOB U TEXHOJOTMYECKHUX IPOLECCOB IMpHU
pelIeHNH y4eOHO--TPAaKTUYECKUX 3a]ad, ONTHYECKHE CXEMBbI JJI1 MOCTPOEHUs
M300pakeHUH B TIJIOCKOM 3€pKalie U COOMpAroIIeH JIMH3E;

OPUBOJUTH MPUMEPHI (HAXOIUTh MH(GOPMALMIO O MPHUMEpPax) MPaKTUYECKOTO
UCMOJIb30BaHNs (PU3NYECKUX 3HAHUN B IMMOBCEAHEBHOM XKHU3HU Ul 0OeCIIeUeHUs
0€30MacHOCTH NpU OOpallleHuu ¢ ITpUOOpaMH M TEXHUYECKUMHU YCTPOHCTBAMHU,
COXpaHEHHs 370pPOBbS U COOJIOJEHHS HOPM HKOJIOTHYECKOI'O IIOBEJICHUS B
OKpYXaroLeH cpene;

OCYILECTBJIAITh MOUCK MH(popManuu ¢uzndeckoro cojiepxanus B MHTepHere,
CaMOCTOSITEIbHO ~ (OpMYyNUpYsd  TOMCKOBBIM  3alpoc, HAXOAWUThb  IYTH
onpeneseHus  JOCTOBEPHOCTH  TOJIy4eHHOM HH(OpMalnuu Ha  OCHOBE
MMEIOIUXCS 3HAHUHI U TONIOJHUTENIBHBIX HCTOYHHUKOB;

UCMOJIb30BaTh NPU BBINOJHEHUN YUEOHBIX 3aJaHUi HayYHO--TIONMYJISIPHYIO
aUTEepaTypy GU3HUECKOro COACpHKaHUs, CIPABOYHbIE MaTepUabl, PECYpChl CETU
WuTepHer, BianeTh NpuéMamMu KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs
uH(popMaIuK U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbBIC IHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
MHOpPMALIUM U3 HECKOJbKMX HMCTOYHUKOB (PU3UYECKOTO  COJEpKaHUs,
nyOJIMYHO TIPEACTaBIATh PE3yNbTaThl MPOEKTHOM WM HCCIEI0BATEIbCKON
JEATEIbHOCTH, NPU O3TOM TIPaMOTHO HCIIOJIb30BAaTh W3YYEHHBIN ITOHATUMHBIN
anmapatr u3y4aemoro pasjena (U3MKM M CONPOBOXKJAATh BBICTYIJICHUE
npe3eHTaluei ¢ yaéToM 0coOeHHOCTEN ayTMTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE 8 KJIACC

DJIeKTPOHHBbIE (IU(PPOBBIE)

Ne H Kosmn4yecTBo yacos
w/n anMMeHOBaHMe Pa3/ieJioB M TeM NMPOTrPaMMbI odpa3oBaTejibHbIE PeCYpPChI
Bcero K/p Il/p

Pa3nea 1. TenyioBblie ABJIEHUSA
1.1 CTpoeHne 1 CBOMCTBA BEIECTBA 7 bubanoreka ITOK https://m.edsoo.ru/7f4181ce
1.2 TeroBbIe TpoIIECCHI 21 1 5  bubmmoreka I{OK https://m.edsoo.ru/7f4181ce

Hroro no pasneny 28

Pa3jen 2. DuekTpryecKHe 1 MATHUTHbIE SIBJICHHUS
2.1 BHGKTPHLIS: CKHC 3apSIbI. SAPSKCHHEIC TEA U HX 7 1 bubmnoreka IIOK https://m.edsoo.ru/7f4181ce

B3aMMO/ICHCTBHE

2.2 [TOCTOSTHHBII AMEKTPHUYCSCKHIA TOK 20 1 7 | bubmmoreka IJOK https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHbIE SIBICHUS 6 1 1.5 bubmmoreka IOK https://m.edsoo.ru/7f4181ce
2.4 DJeKTpOMarHUTHasT MHTYKIIHS 4 bubmmoreka [{OK https://m.edsoo.ru/7f4181ce

Uroro no pazneny 37

PesepBHOE BpeMmst 3

OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 3

145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

DJIeKTPOHHBbIE (IU(pPOBHIE)

I‘l\j‘i HaumeHoBaHMe pa3aesioB H TeM MPOrPaMMbl Kouriecrso 1acos 06pa30BaTEILHBIE PECYPChI
Becero K/p Il/p
Pa3znen 1. Mexannueckue siBJCHUSA
1.1 MexaHnuecKkoe IBUXEHUE U CIIOCOOBI €r0 ONUCAHUA 10 1 bubanoreka ITOK https://m.edsoo.ru/7f41a4a6
1.2 BzanmoseiicTBue Te 20 1 3 bubmmoreka IIOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpPaHEHUS 10 3 bubnunoreka [IOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexannueckue Kojie0aHUs U BOJHbI
2.1 MexaHnueckue KojieOaHus 7 3 bubnunoreka IIOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHH4YecKHe BOJTHBI. 3BYK 8 1 3 bubmoreka [TOK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Paspaen 3. DileKTPOMarHuTHOE MOJI€ M JJIEKTPOMATHUTHbIE BOJTHBI
3.1 DJIEKTPOMArHUTHOE MOJIE U DJICKTPOMATHUTHBIC BOJIHBI 6 2 bu6muoreka [TOK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pasnen 4. CBeToBbI€ SIBJICHUS
4.1 3aKOHBI pacPOCTPAHCHHUS CBETA 6 2 bubmuoreka [TOK https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONTHYECKHE PUOOPHI 6 3 bubmmoteka [TOK https://m.edsoo.ru/7f41a4a6
4.3 Pa3iioxeHue 6enoro cBeTa B CIEKTp 3 2 bubmuoreka [TOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgen S. KBaHTOBBIC IBJICHMS
51 HcnyckaHue v MOTJIONICHHE CBETa aTOMOM 4 1 bubmuoreka [TOK https://m.edsoo.ru/7f41a4a6
5.2 CrtpoeHnne aTOMHOTO siipa 6 1 bubmoreka [{OK https://m.edsoo.ru/7f41a4a6
5.3 SnepHbie peakuuu 7 1 1 bubmuoreka IIOK https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Hroro no pazneny 17

Pa3znen 6. [loBTOpuTEIbHO-00001IAOIIUIT MOTYJIb

6.1 [ToBTOpenue u o6o0MIEeHNE Coep)kanns Kypca Gu3nku 3a 7-9

9 2 bubanorexa IIOK https://m.edsoo.ru/7f41a4a6
KJIacCC

Hroro mo pazgeny 9

OBILEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 3 27



https://m.edsoo.ru/7f41a4a6

INOYPOYHOE IIVTAHUPOBAHHME 8 KJIACC

No . KOM9eCTRO 1aCOE Hdara DJIeKTPOHHBbIE HU(PPOBbIE
. eMa ypoka U3y4eHus o0pa3oBaTejibHbIE pecypchl
Becero K/p I/p

OCHOBHBIC TTOJIOKEHUST MOJICKYJISPHO-

1 KUHETUYECKON TEOPHH U UX OTIBITHEIC 1 bubmmorexa [{OK https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS

2 Macca u pa3mep aTOMOB B MOJIEKYJI 1

3 Mozeim s EpIOTO, KUJKOTO H ra3000pasHoro 1 bubaunoreka [{OK https://m.edsoo.ru/ff0a540e
COCTOSIHHI BEIIECTBA
OObsicHeHHE CBOMCTB TBEPAOTO, KHUAKOTO U

4 raz000pa3HOr0 COCTOSIHUH BEIIECTBA HA OCHOBE 1
MIOJIOXKEHUN MOJIEKYJISIPHO-KUHETUYECKOU TEOPUHU

5 Kpucrammyeckue 1 aMmopHbIe Tea 1 bu6mmorexa [{OK https://m.edsoo.ru/ff0a5800

6 CMadMBaHHE U KAMMIIAPHOCTE. [10BEPXHOCTHOE 1 bu6muorexa IJOK https://m.edsoo.ru/ff0a5530
HATSHKCHHE

7 TeruioBoe paciiMpeHue u cxaTue 1 bu6imoteka [TOK https://m.edsoo.ru/ff0a5a26

3 Temnepatypa. CBsA3b TEMIIEpATYPBI CO CKOPOCTHIO 1
TEIUIOBOTO JBUKEHUS YaCTHUII

9 BHyTpeHHHfI sueprii. Croco0pt H3MeHeHnus 1 bubaunoreka [{OK https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEN YHEPTUU

10 Busl Temionepenayun 1 bubmnoreka IIOK https://m.edsoo.ru/ff0a6412
VYpok-kondepenuus "[IpakTuueckoe

11 HCITOJIL30BaHNE TEIUIOBBIX CBOMCTB BEIIECTB U 1 1 bubmnoreka ITOK https://m.edsoo.ru/ff0a65c0
MaTepHaiOB B LIEJSX dHEprocoepexeHus"

12 KonnuecTBo TEMIOTEHL. Y IebHAs TEIUIOEMKOCTE 1 bubmnoreka ITOK https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TeMI1080ro dananca. Tenoodumen n 1 bubnmoreka I{OK https://m.edsoo.ru/ff0a7088

TCIIJIOBOC PaBHOBECHC
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Jlabopartopnas padota "MccienoBanue siBieHus

14 TETI000MeHa MTPU CMEITMBAHUHU XOJIOTHON H bubmmorexa [{OK https://m.edsoo.ru/ff0a6a98
ropsiaeit BoanI"
Pacuer xonmyecTBa TEIUIOTHI, HEOOXOUMOTO ISt

15 HarpeBaHMS TEJIA U BBIICISIEMOTO UM TIPH
OXJTAKICHUU

16 Jlaboparopuas pabora O,,Hp CHCIICHHC YACTRHOH bu6nuorexa [JOK https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIECTBA

17 DHeprus TOIUTNBA. Y AeIbHas TEII0Ta CTOPaHUs bubanoreka [{OK https://m.edsoo.ru/ff0a7b5a

18 IlnapieHHe i OTBEPAICBAHHE KPUCTALTHICCKHX TEII. bubaunoreka [TOK https://m.edsoo.ru/ff0a71d2
VY nenpHasl TEIUI0TA IJIaBICHUS

19 Jlabopatopnas padora OFpeHeHeHHe YACTRHOH bubaunoreka [{OK https://m.edsoo.ru/ffO0a72fe
TETUIOTHI TUIABJICHHS JIbJ1a

20 [TapooOpa3oBanue u KoHACH CaIHs. Mcnapenue bubmmoreka [{OK https://m.edsoo.ru/ff0a740c
Kunienue. Y aenpHas Temiota mapooOpa3oBaHus U

21 KOHJICHCAIMH. 3aBUCMOCTh TEMIIEPATYPhl KUTICHUS bubmmorexa [{OK https://m.edsoo.ru/ff0a786¢c
0T aTMOC(EPHOTO JaBICHUS
Bnaxxnocts Bo3nyxa. Jlabopartopuas pabora

22 "OnpeeneHne OTHOCUTEIIBHON BIIaXKHOCTH bubnuoreka IIOK https://m.edsoo.ru/ff0a7628
BO3AyXa"

93 Pemienue 3a71a4 Ha onpe/ielieHUE BIIAKHOCTH
BO3/IyXa
[TpuHIMIIBI paOOTHI TETIOBBIX IBUTATEIICH.

24 [TapoBas TypOuHa. /[Burarensr BHYTpEHHETO
CropaHus

25 KIIA rensosoro AABUTATCIL. Terostre ABuratein bubaunoreka ITOK https://m.edsoo.ru/ff0a7c7c
U 3alllUTa OKPYKAIOIIEH CpeIbl

26 3aKOH COXpaHEHUS M MPEBPAICHUS SHEPTHH B

TCIIOBBIX ITPpOIECCax
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[ToaroroBka Kk KOHTPOJILHOM pabOTe MO TEME

27 "TeruoBsle siBiIeHMs. VI3MEHEHNE arperaTHbIX bubmmorexa [JOK https://m.edsoo.ru/ff0a83f2
COCTOSIHUY BellecTBa"

28 Kourponbnas padora no reme TervaBHe ﬂBﬂf HH bu6nmoreka IJOK https://m.edsoo.ru/ff0a86ae
N3meHeHne arperaTHbIX COCTOSIHUN BEIECTBA

29 Onextpuzauus Ten. JIBa poga 3JIeKTpUIECKUX
3apsI0B

30 Ypoxk-ucciegopanue "DneKkTpusanus Tea 1
WHAYKIMEH U TPH CONTPUKOCHOBEHHUH"

31 B3anmoeiicTBue 3apsikeHHBIX Tell. 3akoH Kynona bu6mmorexa [{OK https://m.edsoo.ru/ff0a87e4
DnekTpuyueckoe nose. HanpskeHHOCTh

32 AIIEKTPUIECKOTO 1MoJIsl. [IpHHIUT CyTepo3ulnm bubmmoreka [JOK https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TOJIEH

33 Hocurenu 3mekTprudeckux 3apsaoB. DIE€MEHTAPHBIN
3apsa. CtpoeHue atoma

34 HpOBOAHHKH 1 JHOJICKTPHKH. 3aKOH COXPAHCHHA bubmmorexa [{OK https://m.edsoo.ru/ffOa8ef6
ANEKTPUUYECKOTO 3apsaa

35 Peluerue 3212t Ha IPUMEHEHHE CBOHCTS bubaunoreka ITOK https://m.edsoo.ru/ff0a90cc
NIEKTPUUECKUX 3apsI0B

36 IEKTPHYECKHH TOK, YCIOBHS Er0 CYIIECTBOBAHHS. bubaunoreka [{OK https://m.edsoo.ru/ff0a95a4
VICTOYHHMKH 3TIEKTPUYECKOTO TOKA

37 JISHCTBHSI JJIEKTPUYECKOTO TOKA bu6muoreka [JOK https://m.edsoo.ru/ff0a96b2

38 Ypok-uccinegoBanue "J[efcTBHE IIEKTPUUECKOTO 1
TI0JIS1 Ha TTPOBOIHUKH U UAJICKTPUKH"

39 ?;;ZI;(TPH%CKHH TOK B MeTailiax, HHAKOCTAX U Bubnuoreka L{OK https://m.edsoo.ru/ff0a9838

40 DneKkTpuueckas 1enb U €€ COCTaBHbIC YaCTH

41 Cuna Toxa. Jlabopatopnas pabora "H3meperne i 0.5 bubaunoreka [{OK https://m.edsoo.ru/ff0a8bd6

peryianpoBaHue CUJIbI TOKA"
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42

43

44

DneKkTpuueckoe HanpshkeHue. BonbTmerp.
Jlabopartopnas padora "M3mepenune u
peryiupoBaHue HaNpsHoKeHUs "

ComnpoTuBjeHUE TPOBOJIHUKA. Y JCIHHOE
COTPOTHBIICHHUE BEIIECTBA

Jlabopartopnas pabota "3aBUCUMOCTb
AIIEKTPUYECKOTO COTMPOTHUBIICHUS POBOITHUKA OT
€r0 JUTMHBI, TJIOMIA M MTOTIEPEYHOTO CEUCHHSI 1
Marepuaia"

0.5

bubmnoreka I{OK https://m.edsoo.ru/ff0a9%e14

bubmmoreka ITOK https://m.edsoo.ru/ff0aa738

bubmmnoreka ITOK https://m.edsoo.ru/ff0aa738

45

3aBHCUMOCTbD CHJIbI TOKA OT HANPsKEHUS. 3aKOH
Oma 1 ydacTka nenu

bubanoreka I{OK https://m.edsoo.ru/ff0aad4a

46

47

48

Jlabopartopnas pabdota "VccinenoBanue
3aBUCUMOCTHU CUJIbI TOKA, UJIYILIETO YEPE3 PE3UCTOP,
OT CONPOTHUBJICHUS PE3UCTOPA U HAIIPSHKCHHS Ha
pesucrope"

[TocnenoBaTenbHOE U MapauIeTbHOE COSTMHEHUS
IIPOBOJHHUKOB

Jlaboparopnast padota "lIpoBepka mpasuiia
CJI0KEHHUSI HAPSsHDKEHUH TIPU MOCIE0BAaTEIbHOM
COEIMHEHUU JABYX PE3UCTOPOB"

bubanoreka IIOK https://m.edsoo.ru/ff0aa04e

bubaunoreka ITOK https://m.edsoo.ru/ff0aaa58

49

Jlaboparopnast pabota "lIpoBepka mpaBuia st
CWJIBI TOKA NP NapaJUICIIbBHOM COSTUHEHUN
pe3uctopon"

bubanoreka ITOK https://m.edsoo.ru/ff0aadle

50

Pemenue 3aJla4 Ha IPUMCHCHHUC 3aKOHA Owma JJIA
PA3INIHOr0 COCINHCHUS ITPOBOAHHUKOB

bubaunoreka ITOK https://m.edsoo.ru/ffO0aaf8a

51

Pa6oTa u MOIIHOCTH 3JIEKTPUUECKOTO TOKA. 3aKOH
Jxoynsa-Jlenua

bubmnoreka ITOK https://m.edsoo.ru/ff0ab124

52

Jlabopartopnas pabota "Onpenenenne padbOThl U
MOITHOCTHU AJIEKTPUYECKOr0 TOKA"

bubanoreka IJOK https://m.edsoo.ru/ff0ab3e0

53

DJeKTpUUeCKue 1eNu U MoTpedurenu

bubanoreka ITOK https://m.edsoo.ru/ff0ab660
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3NIEKTpUUYECKOM 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE

54

[ToaroToBka K KOHTPOJIBHOU padboTe MO TeMe
"JreKTpUUecKue 3apsibl. 3apsXKEHHbIE Tela U UX
B3anUMOJEUCTBUSA. [[OCTOAHHBIN 3JIEKTPUYECKUIA
TOK"

bubanoreka ITOK https://m.edsoo.ru/ff0abd2c

55

KontponbHas pabora 1o teme "DiaeKkTpuuecKue

3apsiibl. 3apsHKCHHBIC Tella U UX B3aUMOJICUCTBUS.

ITOCTOSTHHBIN 3JIEKTPUYECKUI TOK"

bubanoreka I{OK https://m.edsoo.ru/ff0abea8

56

ITocTossHHBIC MArHUTHI, UX B3aNMOJICHCTBHE

57

Ypoxk-ucciaenoanue "M3yyenue noinei
MOCTOSTHHBIX MAarHUTOB"

bubaunoreka [{OK https://m.edsoo.ru/ff0ac3d0

58

MaruautHoe moste. Maruutaoe 1mose 3eMIIH U €ro
3HaYeHUeE I )KU3HU Ha 3eMiie

bubaunoreka [{OK https://m.edsoo.ru/ffOacOba

59

OngpIT 3pCTe,[1a. MarsuTHoe oJe QICKTPHUUICCKOTO

TOoKa MarauTHoe moJje KaTyIIKH C TOKOM

bubaunoreka [{OK https://m.edsoo.ru/ff0ac1d?

60

[IpumeHeHne AIEKTPOMArHUTOB B TEXHUKE.
JlaGoparopnas padora "M3ydenue aeicTBus
MAarHMTHOTO TOJIs HA TPOBOJHUK C TOKOM"

0.5

bubaunoreka [TOK https://m.edsoo.ru/ffO0ac74a

61

DNEKTPOIBUTATEINH MOCTOSTHHOTO TOKA.
Hcnonp30BaHne AIIEKTPOIBUTATENICH B
TEXHHUUYECKHUX YCTPOMCTBAX U Ha TPAHCIIOPTE.
Jlaboparopnas pabdora "KoHcTpyupoBaHnue u
u3ydeHue paboThl AIEKTPOoABUTATENS"

bubaunoreka ITOK https://m.edsoo.ru/ff0ac86¢

62

Oneitel @apajes. 3aKOH MIEKTPOMAarHUTHON
uHaykiuu. [Ipasuno Jlenna

63

DnekTporeHepaTop. CiocoObl MOTy4YeHUS
AIICKTPUYCCKON SHEPTHH. DIICKTPOCTAHIINH HA
BO300HOBJISIEMbIX HCTOYHHUKAX YHEPTUN

64

[TonrotoBka K KOHTPOJIBHOU paboTe MO TeMe
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"DJIEKTPUYECKUE U MarHUTHBIE SIBJICHUS"

KontponsHas pabota 1mo teme "DaeKTpuuecKue u

65 N 1 bubmnoreka IIOK https://m.edsoo.ru/ff0acb14
MarHUTHBIC SIBJICHUS
66 ,l,)egepBHI’m YPOK. Pa,(,s 0Ta © TCKCTAMH 1O TeMe 1 bubmnoreka IIOK https://m.edsoo.ru/ff0acc5e
TeroBbIe IBICHUS
67 ,l,)egepBHHH YPOK- Pabora ¢ TGVKCTEU:,M Ho Teme 1 bubmnoreka IIOK https://m.edsoo.ru/ff0acdc6
[TocTOSIHHBIN PAEKTPUYECKHI TOK
68 PesepBHbIit ypok. PaboTa ¢ TekcTamu mo Teme 1
"MaruuTHbIC SIBJICHUS"
OBIHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68

145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

No T KoL1ecTBO YACOB Hara DJIeKTPOHHBbIE MU(PPOBbIE
u/n eMa ypoka U3yYeHUust odpa3oBaTe/ibHbIE PeCYPCHI
Beero K/p Il/p
1 Mexanndeckoe IBHKeHue. MarepuanbHas TOUKa 1
2 Crcrema otcuera. OTHOCHTENLHOCTE bubmnoreka I{OK https://m.edsoo.ru/ff0ad474
MEXaHHYECKOTO JIBHKCHHUS
3 PaBHOMEpHOE TIPSIMOTMHEWHOE JIBHKCHUE 1 bu6mmoreka [JOK https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NTPAMOIMHENHOE IBUKEHUE. 1
CpenHsisi ¥ MTHOBEHHAsI CKOPOCTh
5 HpAMOTHHEHHOE PABHOYCKOPCHHOE JBHIKCHHC. 1 bu6mmorexa [{OK https://m.edsoo.ru/ff0ad8d4
Yckopenue
5 CKOpOCTh MPSMOIMHEHHOTO paBHOYCKOPEHHOT'O 1
nBuxeHus. I'paguk ckopoctu
Jlaboparopnast pabota "OnpeeneHre yCKOpeHUs
7 TeJa MPU PABHOYCKOPEHHOM JIBMXKCHHUH T10 1 1 bubmmorexa [JOK https://m.edsoo.ru/ff0adb18
HaKJIOHHOM u1ockocTy"
8 CBobonHoe najenue Ten. OneiTel ['anunes 1
PaBHOMeEpHOE ABIKEHHE IO OKpYKHOCTHU. [lepron
9 ¥ yacTtoTa oOparnienus. JInHelHas u yrioBas 1 bubmmoreka [JOK https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 [leHTpOCTpEMUTENBHOE YCKOPEHHUE 1
11 [1epBoiit 3akoH HproToHa. BekTop cnitbl 1 bubmmoreka [{OK https://m.edsoo.ru/ffO0ae612
12 Bropoii 3axon Hetorona. PaBHonelicTByromas cuia 1 bubmmorexa [JOK https://m.edsoo.ru/ffOae72a
13 Tpertuii 3axon HeroToHa. Cyneprno3uriusi Cui 1 bubmunoreka [{OK https://m.edsoo.ru/ff0ae982
14 Pemienuie 3a1au Ha npuMeHeHue 3akoHOoB HproTOHA 1 bubnunoreka [JOK https://m.edsoo.ru/ffOaeb6c
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15 Cuna ynpyroctu. 3akoH ['yka 1 bubnmoreka I{OK https://m.edsoo.ru/ffOaeca2

16 Pemenne 3agau mo teme «Cuita ynpyrocTu 1

17 Jlabopatopuas paboTa «ONpeAENeHHe KECTKOCTH 1 bubnmorexa I1OK https://m.edsoo.ru/ff0aee28
MPYKUHBDY

18 Cwita TpeHust 1 bubmmorexa [{OK https://m.edsoo.ru/ff0af738

19 Pemrenne 3agau mo reme «Cuiia TpeHUSD 1 bu6mmoreka [{OK https://m.edsoo.ru/ffOafa26

20 Jlabopatopnas padora OHpeﬂeHeHH,,e 1 bubaunoreka [{OK https://m.edsoo.ru/ffOaf8be
Kod(ppuimeHTa TpeHus CKOJIbKECHUS

21 Pernerue 3azia4 1o Teme ,,3 axout Hpiotona. Cua 1 Bubmmoreka I{OK https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuna TpeHus

22 (CH1a TAKECTH M 33KOH BCCMHPHOTO TATOTCHHU, 1 Bbu6murorexa IJOK https://m.edsoo.ru/ff0af044
Y ckopeHnue cBOOOIHOTO MaJCHUS
Ypok-koHpepenius "J[BrkeHHUE TENT BOKPYT

23 rpaBUTAMOHHOTO 1eHTpa (ConHeyHas: cucTeMa). 1
lanaxktukn"

24 Pemenue sanad no TGM?, (Cra TKECTH 1 32K0H 1 bubmnoreka IIOK https://m.edsoo.ru/ffO0af5f8
BCEMHUPHOTO TATOTCHHUS

25 Iepsas kocmuueckas ckopocte. HesecomocTs i 1 bubmmoreka IIOK https://m.edsoo.ru/ffO0af33c
neperpy3Ku
PaBHOBecre MaTepranbHON TOYKU. AOGCOIIOTHO

26 TBEPAOE Teno. PaBHOBecue TBEPIOTO TENa ¢ 1 bubmumorexa [{OK https://m.edsoo.ru/ffOafe36
3aKPEIJIEHHON OChIO BpaIllCHUS

27 MowmeHnT cunsl. LleHTp Tsxectn 1

gg  Pemenue sanad no teme "Moment cuitbr. Hentp 1 BuGnuotexa LIOK https://m.eds00.ru/ffob02b4
TSAKECTH

29 [onrotosia k KoHTpONBHOI padore 1o Teme 1 bubmumoreka [{OK https://m.edsoo.ru/ff0b0408

"Mexauuueckoe aBrmxeHue. Bzaumoneiicreue ten"
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KontponpHas pabora mmo Teme "MexaHHYECKOE

30 . " 1 bubmnoreka IIOK https://m.edsoo.ru/ffOb06ec
NBIDKEHNE. B3anMoencTBue TE

31 VMmysi6¢ Tena. FIMIyIihe Cuitbl. 3akon COXPATCHHA 1 bu6mmorexa IJOK https://m.edsoo.ru/ffOb07fa
UMITYJIbca. YTIPYTroe U HEYNpPyroe B3auMOICHCTBHE

32 Pemenne A O TeMe 3aKon coxpanenus 1 bu6mmorexa IJOK https://m.edsoo.ru/ffob096¢c
UMITYJIbCA

33 Ypoxk-koHdepeHIys "PeakTHBHOE JBMKCHUE B 1
IIPUPOJIE U TEXHUKE"

34 Mexannueckas paboTa U MOIITHOCTh 1 bubnunoreka IIOK https://m.edsoo.ru/ffOb0a84

35 fggg;i CHIIPL TDRECTH, CHIIBT YIPYTOCTH H CHIIT 1 bubmmoteka [{OK https://m.edsoo.ru/ffOb0db8
Jlaboparopnast pabota «Onpenenenre padoThl

36 CHJIBI TPCHUS TIPU PABHOMEPHOM JIBUKCHHH TeJIa TI0 1
TOPU30HTATBHON TTOBEPXHOCTH

37 Cs13b Hepruu U paboThl. [loTeHIManbHas SHEPTHSI 1

38 Kuneriieckas sueprus. Teopema o KHHETHYCCKOH 1 bubaunoreka [TOK https://m.edsoo.ru/ffOb0c32
SHEPTUU

39 3aKOH COXpaHEHHUsSI SDHEPTUU B MEXaHUKE 1

40 Jlaboparopnas paboa «Hsyucnue sakona 1 bubmmoreka IIOK https://m.edsoo.ru/ffOb12fe
COXPaHEHHS SHEPTHI

41 KonebaTtenpHoe IBUKCHUE H €T0 XapaKTePUCTUKH 1 bubmmorexa [{OK https://m.edsoo.ru/ff0b1858

gp  Saryxaouwue koreOaims. Beiyiacuibie 1 BuGamorexa I[OK https:/m.edsoo.ru/ff0b20f0
koseOanus. Pe3onanc

43 MareMaTn4ecKui U NPYKUHHBIA MAITHUKH 1
Ypok-uccienoBanue «3aBUCUMOCTb Mepuoaa

44 KoJIeOaHMI OT KECTKOCTH MPY>KUHBI U MACCHI 1 bubmmorexa [{OK https://m.edsoo.ru/ffOb197a

rpy3a»
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HpeBpameHHe OHCPIUU IIPU MCXAHUYICCKHUX

45
KoJ1e0aHuAX

46 Jlabopatopuas p a69Ta «Onpenenenue wactotst u bubnuoreka LIOK https://m.edsoo.ru/ffOblaec
nepuoja KojiebaHui Npy>KMHHOIO MasgTHUKA
JIaGoparopnast pabota «IIpoBepka HE3aBUCUMOCTH

47 nepuoja KouebaHui rpysa, MoIBEIIEHHOTO K HHTH, bubmmoreka [{OK https://m.edsoo.ru/ffOb197a
OT MAacChl rpy3a»

48 Mexatirieckne Boiibl. CBOHCTBA MCXAHHHCCKHX bu6mmoteka I{OK https://m.edsoo.ru/ff0b21fe
BOJIH. [Ipo/10JIbHBIE U TTONIEPEUHbIE BOJIHBI

49 Ypok-koupepennus "MexaHnnueckue BOJTHBI B
TBEPAOM Tene. CeiicMUUeCKUe BOTHBI"

50 3ByK. PacnipocTpanenue u oTpakeHHE 3ByKa

51 VYpok-uccnenosanue "HabmroieHne 3aBUCUMOCTH
BBICOTHI 3BYKa OT 4aCTOTHI"

52 I'poMKoOCTB 3ByKa U BbICOTA TOHA. AKYCTUYECKHUI
PE30HAHC

53 YPOK'KOHq)epeHHH’I,, "VIRTpasByK H HH(PAsBYK B bu6mmoteka I{OK https://m.edsoo.ru/ff0b23ca
MIPUPO/JIC U TEXHUKE
[ToarotoBka K KOHTPOJIBHOU paboTe MO TEME

54 "3aKOHBI COXpaHEeHUsA. MexaHHUeCKue KoJIeOaHus u bu6mmoreka [{OK https://m.edsoo.ru/ff0b25f0
BOJIHBI"

55 KonTpoasHas padora no teme "3akoHbl
coxpaHeHus. MexaHndeckue KojaeOaHus U BOJTHBI"

56 DIEKTPOMATHHTHOE N0JIE. DICKTPOMArHHTHBIC bu6mmoteka I{OK https://m.edsoo.ru/ff0b2abe
BOJIHBI

57 CBolicTBa JEKTPOMArHUTHBIX BOJH

58 Ypok-koudepentus "llIkana 31eKTpOMarHUTHBIX bubmmoteka [{OK https://m.edsoo.ru/ffOb2fe6
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BOJIH. Vcrionb30BaHue AIEKTPOMArHUTHBIX BOJTH
JUISI COTOBOM cBs13U"

Ypoxk-uccnenoranue "M3yueHne cBONCTB

59 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIbI0 MOOHIIBHOTO bubmnoreka IHOK https://m.edsoo.ru/ffOb2c6c
tenedona"

60 Perienue 3a71a4 Ha onpeeIIeHUE YaCTOThI U JIJTUHBI
AJIEKTPOMArHUTHOM BOJTHBI

61 OICKTPOMAIHHTHAT MPHPOAA cBeTa. CKOPOCTS BuGmaorexa IJOK https://m.edsoo.ru/ff0b31d0
cBeTa. BosHOBBIE CBOICTBA CBETA
Hcrounuku cBeta. [IpsimonnneitHoe

62 pacrpoctpanenue cBeta. 3armenus CoTHIIA U bubmmorexa [{OK https://m.edsoo.ru/ff0b3658
JlyHbI

63 3aKOH OTPAXCHMs CBETA. Sepkana. Pelienue sanad bubaunoreka [{OK https://m.edsoo.ru/ffOb38c4
Ha MPUMCHECHHE 3aKOHA OTPAYKCHHSI CBETa

64 [IpenomiieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETA bubmmorexa [{OK https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpPEHHEE OTPaKEHUE CBETA.

65 Hcnonb30BaHKe TOJTHOTO BHYTPEHHETO OTPAKCHUS bubmmorexa [{OK https://m.edsoo.ru/ffOb3c5c
B ONTUYECKUX CBETOBOAX
JlabopaTtopHnas padota "VccnenoBanue

66 3aBUCHUMOCTH yTJIa IPEJIOMIICHUS CBETOBOTO JIyya
OT yrJja NaJIeHusl Ha rpaHuIile "Bo31yX-cTeKyio""
Ypok-koHpepernnus "Mcnonp3oBaHne MOJITHOTO

67 BHYTPEHHETO OTPAKEHUS: CBETOBO/IBI,
ONTUKOBOJIOKOHHASI CBSI3b"

68 JIun3el. OnTUYecKas cusia JUH3bI bubanoreka ITOK https://m.edsoo.ru/ffOb3f2c

69 [TocTpoenue n300pakeHUH B JTMH3aX bubmmorexa [{OK https://m.edsoo.ru/ffOb444a

70 Jlabopatopnas padota "Onpenencrue GoxycHoro bubaunoreka [{OK https://m.edsoo.ru/ff0b4206

PACCTOSIHHSI U ONTHYECKOW CHIIBI cOOMparomeit
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JIMH3BI"
Ypok-koHpepenuus "OnTudeckrie TUH30BbIC

71 " 1 bubanoreka ITOK https://m.edsoo.ru/ffOc0a7e
IPUOOPHI
72 ['a3 Kak ONTHYECKAs CHCTEMA. 3peHne 1 bubanoreka ITOK https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenuus "Jledexts! 3penus. Kak 1
COXpaHUTH 3peHue"
Pasnoxenue 6enoro cera B crieKTp. ONbITHI
74 HeroTona. CinoxxeHue CIeKTpaIbHbIX IIBETOB. 1 bubnuoreka IIOK https://m.edsoo.ru/ffOc0f4c
Jlucriepcus cBera
JlabopaTtopras padota "OnbITHI 1O Pa3I0KESHHUIO
75 0es10ro CBETa B CNICKTP U BOCUPHATHIO IBCTA 1 Bbu6mmorexa IJOK https://m.edsoo.ru/ffOc0e2a
MIPEIMETOB TIPH WX HAOJIOIEHUN Yepe3 IBETOBHIE
¢bunpTps"
76 Ypoxk-npaktukyM "BOJIHOBBIE CBOMCTBA CBETA! 1
aucnepcus, uaTepdepenuns u qudppaxnus'
77 OmnpiTel Pe3epdopaa u rianeTapHas MOJICIIb aTOMa 1 bu6mmorteka ITOK https://m.edsoo.ru/ffOc12a8
78 [Toctynatsl bopa. Monenbs aroma bopa 1
79 Menyckarme 1 MOTJIOTCHIC CBETA &TOMOM. 1 bubimoteka [{OK https://m.edsoo.ru/ffOc144c
KBanTel. JIuHeHyaThie CIIEKTPHI
80 YPOK-TIp aKTf,deM "Habmonenue criekrpos 1 bubaunoreka [TOK https://m.edsoo.ru/ff0c1550
HCITYCKaHUS
81 PamnoakTHBHOCTE U €€ BUIIBI 1 bubnuoreka I{OK https://m.edsoo.ru/ff0c1672
82 Ctpoenue atroMHOTO sifipa. HykiioHHas Mojenb 1 bubmunoreka [JOK https://m.edsoo.ru/ffOc18ac
83 PagnoaktuBHbIe TpeBpalienus. M30tombl 1 bubmmorexa [{OK https://m.edsoo.ru/ffOclald
84 Pemenme 3aﬂaf,{ 1o Teme: "PaanoaKTHBHbIC 1 bubmnoreka IIOK https://m.edsoo.ru/ffOclb4a
MIpEeBpAIECHUS
85 [Tepuoa nonypacnana 1
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VYpok-koHpepenus "PaaroakTuBHbIC U3TyUYCHHUS B

86 " bubmmoreka L{OK https://m.edsoo.ru/ff0c2126
MIPUPO/JIE, METUIIMHE, TEXHUKE

87 #LIICPHbIC PEAKIIMH. 3aKOHEI COXPAHEHH bubmmoteka [IOK https://m.edsoo.ru/ffOc1c58
3apsiIOBOTO U MAaCCOBOTO YHCEI

88 DHEPIHA CBA3H ATOMHBIX 71Ep. CBA3h MACChI 1 Bbubnnoreka I1OK https://m.edsoo.ru/ff0cld7a
SHEPTUu

89 Pemenue 3agau no reme "SAnepusie peakuuun"

90 Peaxinau curTesa 1 JICTICHHS SACP- Herourmin Bubmmoreka I1OK https://m.edsoo.ru/ff0c1e88
sHepruu CouHIa U 3BE3]
Ypok-kondepenuus "SnepHas sHepreTUKA.

91 JlelicTBUs palMOAKTUBHBIX U3JIYYECHUN HA )KUBbIC
OpraHu3Mbl"
[ToaroroBka K KOHTPOJIBHOU paboTe MO TeEMeE

92 "DJEKTPOMArHUTHOE MOJIe. DJICKTPOMATrHUTHBIC bubmmorexa [{OK https://m.edsoo.ru/ff0c223e
BOJIHBI. KBaHTOBBIC SIBJICHUSA"
KontponbHas pabota 1o teme "IIeKTpOMarHuTHOE

93 noJie. DIeKTPOMarHUTHbIE BOJHBI. KBaHTOBBIE
siBJIeHUS "
[ToBTOpeHnue, o600meHue. JJabopaTopHbie pabOTHI .

9 " 9 " bubaunoreka ITOK https://m.edsoo.ru/ff0c245a
1o Kypcy "B3anMojieiicTBue el
[ToBTOpeHnue, o6o0uIeHNE. Pemienne pacueTHbIX U

95 KadyeCTBEHHBIX 3a7a4 110 Teme "TerutoBbie bubnuoreka IIOK https://m.edsoo.ru/ff0c2572
npouecch”
[ToBTOpenue, 0606menHue. Pemenne pacueTHbIX U

96 KauecTBeHHBIX 3a7a4 1o Teme "KII/I TermoBbix bubmmoreka ITOK https://m.edsoo.ru/ffOc2a22
nBurareneun'

97 IosTopenue, 0bobueHme. Pemenue pacieTHbIX bubmnoreka ITOK https://m.edsoo.ru/ff0c2b30

KaueCcTBEHHBIX 3a7a4y 1o Teme "KIIJ]
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98

99

100

101

102

3JIEKTPOYCTAaHOBOK"

[ToBTOpenue, o6o6meHue. JlabopaTopHbie pabOThI
1o kypcy "CBeToBbI€ sIBICHUA"

[ToBTOpenue, o6061meHue. Pabora ¢ TekcTaMu 1Mo
Teme "3aKOHbI COXpAHEHUsI B MEXaHHUKe"
[ToBTOpenue, 06061meHue. Pabora ¢ TekcTaMu 1Mo
teMe "Konebanus 1 BoIHBI"

[ToBTOpeHue, 06061meHue. Pabora ¢ TeKcTaMu 1Mo
TeMe "CBeTOBEIE SIBJICHUA"

[ToBTOpeHue, 06061meHue. Pabora ¢ TekcTaMu 1Mo
teme "KBanToBas u sijpepHas puszuka"

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

102

27

bubmmoreka ITOK https://m.edsoo.ru/ff0c2c52

bubanoreka ITOK https://m.edsoo.ru/ffOc2d6a

bubmmnoreka ITOK https://m.edsoo.ru/ff0c2e82

bubaunoreka [{OK https://m.edsoo.ru/ff0c3044
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YUYEBHO-METOJUYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIJI51 YHEHUKA

» Gusuka, 8 knacc/ [lepoikun .M., UBanos A.U., AkurionepHoe 00111ecTBO
«3marensctBO «lIpocBenienue»

» dusuka, 9 knace/ [lepeimkun A.B., I'ytauk E.M., OG1iecTBo ¢ orpaHnYeHHON
O0TBETCTBEHHOCTHIO «JIPODA»; Akiimoneprnoe oo61ectBo «M3aaTenbcTBO
«ITpocBemienue»

METOIUYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

®usuka. YMK mist ocHoBHOM mikoiel 7 — 9 knaccesl (PI'OC): meToanueckoe
mocobue s yautens ApTtopbl: bopoaun M. H. T'ox nzmanms: 2013
DJIEKTPOHHOE TPUIIOKEHHUE K METOIMYECKOMY ITOCOOHIO B OTKPBITOM JIOCTYIIE
pa3menieHo Ha caiite http://metodist.Lbz.ru B pazgene «ABTopckue MacTepckue».
N3nanune nomomaHEeHO pa3aesioM «JIEeKTPOHHOE prioxeHne kK Y MKy,
OTIMCBIBAIOIINM 3JIEKTPOHHYIO (hOpMYy yueOHUKOB,—«DIeKTpoHHBIH Y MK»
(binom.cm.ru).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
EAMHASA KOJUIEKIUA HUDPOBBIX OBPA30OBATEJIBHBIX
PECYPCOB http://school-collection.edu.ru/
2 denepanbHbIi EHTP HHHOPMAIIMOHHO-00pa30BaTENBLHBIX PECYPCOB
http://fcior.edu.ru/catalog.page
7-9 TIpoext ®LIMOP HanpaBiieH Ha pacpoCTpaHEHUE SJIEKTPOHHBIX
00pa30BaTEeNbHBIX PECYPCOB U CEPBHUCOB JJIsl BCEX YPOBHEH U CTyINEeHeH 0Opa3oBaHUs
3 Caiit- «OnemeHTapHas HU3UKa»
http://elfiz.ru/
7-9 OGpa3oBaTeNbHbBIN CAUT MO HU3HKE
4 Caiit- «Knacc!nas ¢uzuka s 110003HaTEITLHBIX )
http://class-fizika.narod.ru/index.htm
7-9 Caiit BxoauT B kaTanor «O0pa3oBaTesibHbIE PECypChl CETU-UHTEPHET JIIs
OCHOBHOT0 0O0IIEro U cpeaHero (IOJIHOT0) 00IIero o0pa3oBaHus»
5 Caiit- «®Dusuka.ruy
http://www.fizika.ru/index.php
7-9 Kny0 nnst yuureneit pusuky, yqammxcs 7-9 K1accoB U UX poaUTeneit
6 Caiit- Pemry EI'D, cnam [TTA
http://phys.reshuege.ru/
http://phys.sdamgia.ru/
9 Ob6pazoBaTenbHBINA TOPTAJ AJIS TOATOTOBKH K 9K3aMEHaM
7 Caiit- InternetUrok.ru
http://interneturok.ru/ru
7-9 O6pazoBaTeNnbHBINi MOpTaN - Biieoypoku o OCHOBHBIM MpeAMETaM IIKOJIbHON
IPOrpaMMBbl
8 Caiit- «Bcs ®U3SUKA»
http://www.all-fizika.com/



7-11 JlaHHBIN pecypc MOMOXKeET 3P(HEKTUBHO U MHTEPECHO U3ydaTh (U3UKY
9 CaiiT- «®Du3uka a1 abUTypreHTa

http://www.abitura.com/#1

9 Caiit st abUTYpUEHTOB, 1711 BBITYCKHUKOB IIKOJIbI, CAAIOUINX (PU3UKY
10 Caiit- «DnemenTts» http://elementy.ru/physics

7-9 IonynsapHbIi caliT 00 SJIEeMEHTapHON HayKe

11 CaiiT- « OTKpBITBIN KOS

http://www.physics.ru/

7-9 Y4eOHbple KoMmbIoTepHBIE Kypchl kKomnanun @PU3NKOH

12 Caiir- «TeachPro.ru»

http://teachpro.ru/course2d.aspx?idc=12015

7-9 MynbTUMeIUiAHBINA yaeOHbIi Kypc TeachPro mist mikoJsHUKOB ¥ aOUTYPHEHTOB
13 Caiit- «MHTEpHET-OTUMIHAABI TIO (PU3UKE»
http://distolymp2.spbu.ru/olymp/

7-9 CallT OTKpBITBIX MHTEPHET-0IUMIHNA 1o ¢usuke 1 7-11 kimaccon

14 Caiit- «Kypnan KBAHT»

http://www.kvant.info/old.htm
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