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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma o ¢pu3nke OCHOBHOTO 00111eT0 00pa30BaHUs COCTaBJICHA
Ha OCHOBe (penepanpHOii pabouei mporpaMMbl OCHOBHOTO 00IIIero 00pa30oBaHUsI 110
npeaMetry ¢usnuka (0a30BbIi ypOBEHb) I yyammxcs 5-9 KJIaccoB € y4eToM
TpeOOBaHUM, periJaMeHTHUpOBaHHBIX [Ipuka3zom MunucTepcTBa npocsemieHus PO
or 18.05.2023 Ne 370 «OO6 yTtBepxkaeHUM ¢eaepanbHoil 00pa3oBaTeIbHOM
IporpaMMbl OCHOBHOTO 001ero oOpazoBanusi» u monoxkenur ~ @I'OC OO0,
yTBepxkaeHHoro Ilpukazom Munnpocsemenuss Poccun ot 31.05.2021 Ne 287 u
dI'OC OO0, yrBepkaeHHOTO NMprkazoM MunoopHayku PO ot 17.12.2010 Ne 1897
(c IEHCTBYIOIMMHU U3MEHEHUSIMHU).

[Iporpamma pa3zpabotana ¢ yuerom TpeboBaHuil (enepanbHoit [Iporpammer
Bocriutanus u [Iporpammel Bocnutanusa MAOY «MuxeHepHas mkona» um. M.IO.
[upynsHukoBa» 1. [lepmu.

[Iporpamma 10 (Qu3NKe Ha YypOBHE OCHOBHOIO OOIIEro 0O0pa3oBaHUs
COCTaBJICHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOTrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuéToM (penepanbHON paboyeill mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeameta «Duznkay.

CopepxaHue mnporpaMMbl 1O (U3KMKE HaMpaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHONH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHu3aldi0 H3YUYCHHs
Gu3MKN Ha NEATEeTbHOCTHOM OcHOBe. B mporpamMme mo (u3MKe YUUTBHIBAOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOyUEHHUs], a TAaKKe
MEXKIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[TporpamMma no ¢u3MKe ycTaHaBIMBAET pacnpeiesieHue yueOHoro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpHYIO MOCaeA0BaTEIbHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yYaromxcsl.

[TporpaMmma mo ¢Qusuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOIUYECKON
MOMOILM YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl O Y4EOHOMY TPEIMETY .

®du3urka SIBISIETCS CUCTEMOOOPa3YIOIIHNM sl €CTECTBEHHO-HAYYHbBIX YUeOHbIX
MIPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMUEH, OMoIoTuel, acTpoHOMUEH U (pru3nuecKoi reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpA, NPEJOCTABISIET HauOoyee sSCHbIE
oOpaslbl MPUMEHEHUsI HAyYHOT0 METOJa MO3HAHUA, TO €CTh CI0co0a MOSydYeHHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.



OpnHa W3 TIaBHBIX 3a/ad (PU3UYECKOTO OOpa3oBaHUS B CTPYKTYpEe OOIIETO
oOpa3oBaHUsS COCTOWT B (POPMHUPOBAHUHU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH M
MHTEepeca K HayKe y 00yJaronuxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMPEHAINOJaracT OBJAJCHHE
CIICYIOIAMH KOMITETEHTHOCTSIMH, XapaKTEPHU3YIOIUMH ECTECTBEHHO-HAYYHYIO
TPaMOTHOCTB:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBATH  JIaHHBIE W  HCIIOJB30BaTh  HAy4YHBIC
JIOKa3aTeNIbCTBA JIJISl TTOJTy4YEeHHS BBIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUA
onpenencHsl B Kormenmuum mnpenomaBaHus ydeOHOTO mpeamera «Dusnkay B
oOpa3oBarenbHBIX opraHusanusx Poccuiickoit ®enepanuu, peaau3yrommx
OCHOBHBIE  00I11€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPXKIEHHON pEIICHHEM
Konnernn MunucrepcrBa npocsemienust Poccutickoii @enepanuu (MpoTokos oT 3
nexadps 2019 r. Ne [1K-4BH).

Heau nzyuyeHus pusnkm:

e TMpuOOpEeTEeHHWE HHTEepPeca W CTPEMJICHUS OOYYaIOImUXCS K HAy4dHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKUX
CITIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (pOpMUpOBaHHE
MCCJIEIOBATENILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHUE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysIbTaTa U3y4eHUsI OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKU;

o (opmMupoBanue mpencTaBICHUNW O pONMM (PU3UKHU JJIS Pa3BUTHS IPYTHUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

e pa3BUTHE  TMPEACTAaBICHUH O  BO3MOXHBIX  cdepax  Oymymei
poeCCHOHAIIBHON JICSITCIPHOCTH, CBSI3aHHOU ¢ (DM3UKOM, IMOJTOTOBKA K
JTanbHEHIIEeMy 00OYUYEHHUIO B 3TOM HalPaBJICHHH.

JlocTkeHne 3THX Iejiel MmporpaMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO

oO11iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONTUX 3a1aY:

e TmpuoOpeTeHne 3HAHUKW O JUCKPETHOM CTPOCHHH BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJIICHUSIX

e TPHOOpPETEHUE YMEHHH OMHUCHIBATH U OOBACHATH (PU3MUECKHUE SBICHHS C
WCITOJIb30BAHUEM TTOJTyYCHHBIX 3HAHUM;

e OCBOCHHE METOJOB pEIICHUS TMPOCTEHIMX pacy€THBIX 3a7ad ¢
HCITOJIb30BAaHUEM buzngecKux MOJICIICH, TBOPYECKHUX u
PAKTHUKO-OPUEHTUPOBAHHBIX 33]1aY;



e pa3BUTHE YMEHUU HAOIOAATH MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI H  AKCHEPUMCHTAIBHBIC HCCIEAOBAHUS C
WCITOJIb30BAHUEM U3MEPUTEITHHBIX TPHOOPOB;

e OCBOCHHE TPUEMOB pabOTHI ¢ WHPOpPMAIUEH (PU3NIECKOTO COMCPIKAHUSA,
BKJItOUYasi ”HPOPMAITHIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKU, aHAIIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

e 3HAKOMCTBO cO cepamu MPoPECCUOHATBHON NEITeTEHOCTH, CBSI3aHHBIMU
C (QU3MKOH, W COBPEMCHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha
JTOCTHXKEHUSIX (PU3MUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEZEI0), B 8
Kiacce — 68 yacoB (2 Jaca B Hemeno), B 9 kimacce — 102 gaca (3 daca B HEZelO).



COAEPKAHUE OBYUYEHUA
8 KVIACC

Pasznea 6. TenuioBbie sABJICHUSA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. OIMbIThI, NOATBEPKAAIOILINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUHU.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrammnueckue u amopusie Tena. OObsSCHEHWE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUW MOJEKYJSPHO--KUHETUYECKOU TEOPUH.
CMaurBaHMe U KalWUIIPHBIE SIBICHUS. TeIioBoe pacliupeHue U CKaTue.

Temmneparypa. CBs3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKCHUS
yacTull. BHyTpeHHsiss 3Heprus. CrnocoObl H3MEHEHHsS BHYTPEHHEH DJHEpPruu:
TEeIUIonepeaavya u CoBeplieHre padboTel. Buasl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIIUA, U3JIyYCHUE.

KonuuectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBrnenune wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOro
JIaBJICHHSI.

BrnaxHocTts Bo3myXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotel TeroBbix apurareneit KIIJ TtemmoBoro nBurarens.
TeruioBble IBUTaTENN U 3alIUTa OKPYKAKOLIEH CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmroneHue 6pOoyHOBCKOTO JBUKCHHUSI.

2. HaGmonenue nuddysun.

3. HaOmronenue siBneHui cMauydBaHUs U KaIWUISIPHBIX SBJICHUI.

4. HaOmroieHre TerjaoBoro pacuIupeHus Tell.

5. M3MeHeHue naBieHusi raza Mpu U3MEHEHUM O0bEMa W HAarpeBaHUU WM

OXJIaXKICHUH.

6. IIpaBuna m3mepenus remMneparypsl.

7. Buael Tenonepenayu.

8. OxJaxaeHue Npy COBEPIICHUH PaOOTHI.

9. HarpeBanue nipu coBepiiieHur pabOThl BHEIIHUMH CHIJIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHBIX BEILIECTB.

11. HabnrogeHue KUneHus.



12. HabnroeHue mocTosiHCTBa TEMITEPATYPhI MTPH TIIABJICHUH.

13. Mopenu TerIoBbIX JBUTATENEH.

Jlabopamopnvie pabomul u onvimeol.

1. OnbITHI 110 OOHAPY’KEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

2. OnpITHI 10 BEIPAIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.

3. OmpITHl TI0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH H

TBEPABIX TEIL.

4. OmnpeneneHue NaBIeHUs BO3AyXa B OaJJTIOHE MIMPHUIIA.

OnbITel, AEMOHCTPUPYIOLIIME 3aBUCUMOCTH [ABJIECHUS BO3JyXa OT €ro
00BbEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

6. IIpoBepka rumnores3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUECKOUN TPYOKE OT TEMIIEPATYPHI.
7. HaOmionenue wu3MeHeHUsT BHYTPEHHEW DSHEPruM Tejla B peE3ysbTaTe
TEeIIonepeayl U padoThl BHEITHUX CHJL.

8. HccnenoBaHue sIBICHUS TEIJIOOOMEHA NPU CMEUIMBAHUHU XOJOJHOU U

ropsiuer BOJIBL.

9. OmnpeneneHne  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOJAOW  MpH

TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

10. OnpenenieHre yIeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca ucnapeHus.

12. OnpeniesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3/TyXa.

13. OnpenesieHue yIeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JaekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poaa sieKkTpuyecKux 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH KynoHna (3aBUCMMOCTh  CWJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJTUYMHBI 3aPsI0B U PACCTOSHUS MEXKITY TEJIaMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpuueckoro mofs. IIpuHiun
CYHEPHO3ULIUN IIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu sneKTpuyecKux 3apsiioB. DJIEMEHTAPHBIA DJICKTPUUECKUMN 3apsi.
Crpoenne aroma. I[IpoBOIHMKM W  JIMDJIEKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsia.

DONEKTpUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPHUUECKOIO TOKA.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUYECKOTOo TOKa (TEeIIoBOE,
XUMHUYECKOE, MArHUTHOE). DJIECKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckas menb. Cuna  ToKa.  DJIEKTPUYECKOE  HAMNPSKEHHUE.
ComnpoTuBiieHHE NPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BeliecTBa. 3akoH Oma
IS ydyacTka nenu. [locinenoBarenbHoe v mapajuieIbHOE COETMHEHHUE POBOIHUKOB.



PaGota ® MOmHOCTH dJeKTpuYeckoro Toka. 3akoH Jlxoyms—JleHa.
DneKTpuyecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKAHUE.

[TocTtostHHBIE MarHuTHI. B3anmMoaeicTBUE TOCTOSSHHBIX MArHUTOB. MarHuTHOE
noje. MarauTHoe moJsie 3eMJId M €ro 3Ha4eHUe I KU3HU Ha 3emie. OnbIT
Opcrena. MaruuTHoe MoJie NIEKTpUUYECKOoro Toka. [IpumMeHneHre 3J1eKTpoMarauToB
B TeXHUKE. J[eiiCTBHE MarHUTHOIO MOJIsl HA TPOBOIHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSSHHOTO  TOKa. Mcrnonb30BaHWE JJIEKTPOJBUTATENICd B  TEXHUYECKHUX
YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel @apajies. SBieHNE dEKTpOMarHuTHON MHAYKIMU. [IpaBuio JleHna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpauuu.

DJieKTpu3anus Ted.
JIBa posia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBHUE 3aPSIKEHHBIX TEIL.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DIJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpAaHEHUSI JICKTPUUECKUX 3aPsJIOB.
[TpOoBOIHUKH U TUDJICKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M CcTOYHHUKH TOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. ['a30BbIM pasps.
. U3mepenune cuiibl TOKa aMIEPMETPOM.
. U3Mmepenne 351eKTpuuecKoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzanmoencTBre noCTOSSHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXHOCTH Pa3/IeJICHUS MOJIOCOB MarHura.
. MozenrpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.

W O N U A WD E
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. OneIT Dpcrena.

. MarauTHoe 1oJjie Toka. DJIeKTPOMAarHuT.

. JleicTBHE€ MarHUTHOTO IOJISI HA POBOJHUK C TOKOM.

. DNEKTPOIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MUHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HANpaBJ€HUS HWHIYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBEHHS.

. DNEKTPOreHepaTop NOCTOSTHHOTO TOKA.
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Jlabopamopnwie pabomul u onvimol.

1.

o u k~ow

10.

11.
12.

13.
14.

15.
16.
17.
18.

OnpiTel 1O HAOMIOACHHWIO JJIEKTPU3ALMUA TeN HWHAYKIHEH U MpH
CONPUKOCHOBEHHH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JTURJIEKTPUKHU.

COopka 1 mpoBepka paboThI IEKTPUICCKOM €U TTOCTOSHHOTO TOKA.
W3mepenne U peryaupoBaHUe CHIIbI TOKA.

W3MmepeHne u peryJIMpoOBaHUE HATIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YE€pe3 pPE3UCTOpP, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OnpITHI, JEMOHCTPUPYIOLTUE 3aBUCUMOCTh ANEKTPUYECKOTO
CONMPOTHUBJIEHUS! TPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJAH IONEPEUYHOIO
CEYEHMs U MaTepuraa.

Omnpenenenre paboThI IEKTPUUECKOTr0 TOKA, UAYILIET0 Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, WIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HanpsHKEHUS Ha HEW.

HccenenoBanre MarHUTHOTO B3aUMOJIEUCTBUS IOCTOSIHHBIX MArHUTOB.
N3yyeHne MarHuTHOTO IMOJIS IOCTOSTHHBIX MAarHUTOB MPU UX 00bEIMHEHUN
U pa3elICHUN.

HccnenoBanue NEHCTBHS 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY .
OneITbl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJEUCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CHJIbl TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3yuyenue neiicTBUS MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.
KoHcTpynpoBanue u nzydeHue padoThl JJIEKTPOABUTATENS.

N3mepenne KII/] anexkTpoaBuratenbHON yCTAHOBKH.

OneITEl 0 HCCIEAOBAHHMIO SBJIICHHUSI DJIEKTPOMAarHUTHOM WHIYKLUU:
UCCJIEIOBAHNE WM3MEHEHMI 3HAYEHUS] W HAMpaBJICHUS HWHIYKIIMOHHOTO
TOKaA.

9 KJTIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBWkeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHHYECKOro JABWKEHUS. PaBHOMEpPHOE NPAMOJIUHEHHOE
nBrkeHrne. HepaBHoMepHOe npsMoianHeiHoe aBrxeHue. CpeaHsass 1 MTHOBEHHas
CKOPOCTb Teja IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mnpsiMosiMHENHOe naBwkeHue. CBoOogHOE
nagenue. OnsITel ['amues.



PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. [lepmon u yactora oOpaleHus.
JIuneinHas u yriioBast CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[lepBbiii 3ak0H HptoToHa. Bropoii 3axkon Herotona. Tpernii 3akon HerotoHa.
[IpyHIMD CyNIepIIO3ULIAN CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuiia TpeHus: Cuila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOTO
nafgeHus. JlBwxenue ruraHer Bokpyr Comnua. IlepBas xocMuyeckass CKOPOCTb.
HeBecoMoCTh U eperpysKu.

PaBHOBecue marepuasibHON Touku. AOcoitoTHO TBEpAOoe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauleHusi. MOMeHT cuiibl. L{eHTp TsxecTH.

Nmvnynec Tena. Mi3menenne mmmyinbea. UMmysibe cuitbl. 3aKOH COXPaHEHUs
uMITyJibca. PeakTuBHOE JBUYKEHHE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTOCTH,
TpeHus. CBA3b 3HEpruu U padoTsl. [loTeHInanbHas SHEPrus Tela, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEpPrus CxxaTou npykuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW JHEPIMHU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HalnroneHune MexaHMYeCKOro JBUKEHHUS Tela OTHOCHTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME MNyT€ WU TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela

OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.
M3mepeHne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO IBUKEHUS.
HccenenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOTO JIBXKECHUS.
HabGntonenue nBM>XeHMs Tela 0 OKPYKHOCTH.
Habmoienue MexaHn4ecKux sSBJICHUH, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHA OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.
7. 3aBUCHMMOCTb YCKOPEHHs TeJIa OT MAacCChl Te€lla U JEUCTBYIOLIEH HA HETO
CUJIBL.
8. HaOmroneHue paBeHCTBA CUJT TIPHU B3aUMOJICHCTBUM TE.
M3meHeHnue Beca Tesna Ipu yCKOPEHHOM JBHKECHUHU.
10. [lepenaua nmmyJibca Mpyu B3aUMOJICUCTBUU TE.
11. IIpeobpa3zoBanusi SHEPTUU NIPU B3aUMOJICHCTBUHU TEIL.
12. CoxpaHeHHe UMITYJIbCa TPU HEYIIPYTOM B3aMMOJIEHCTBHH.
13. CoxpaHeHHe UMITYJIbCa ITPU a0COTIOTHO YIPYrOM B3aUMOACHCTBUU.
14. HabnrogeHue peakTUBHOTO ABUKEHUS.
15. CoxpaHeHHe MEXaHUUYECKON SHEPTUU IIPU CBOOOJHOM NaJCHUH.
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16. CoxpaHeHHEe MEXAaHHUYECKOW SHEPTUH MPU JBUKEHUH TeJla 01 JEHCTBUEM
IPY>KUHBI.

Jlabopamopnvie pabomul u onvimol.

1. KoHcTpynpoBaHue TpakTa Ui pasroHa M JAJBbHEUIIEr0 paBHOMEPHOIO
JBHKEHUS IIAPUKA WIH TEIEKKU.

2. OmpeneneHne CpeaHEH CKOPOCTH CKONBKECHHS OpycKa WU JIBWKCHUS
[IapUKA 10 HAKJIOHHOW INTIOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Teja IIPU PABHOYCKOPEHHOM JBW)XCHUH IIO
HAKJIOHHOM INIOCKOCTH.

4. HccinenoBaHue 3aBHCHUMOCTH ITyTHM OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

5. IIpoBepka THUIOTE3bl: €CIM TpPU PABHOYCKOPEHHOM JIBM)KEHUH 0e€3
HAa4aJIbHON CKOPOCTH IIyTM OTHOCATCA KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE ITPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HMccnenoBanme 3aBUCMMOCTH CHIIBI TPEHHUS CKOJBXEHUS OT CHJIBI
HOPMAaJIbHOTO JABJICHHUS.

7. Omnpenenenue K03PpGUIMEHTA TPEHUS CKOJIbKEHHUS.

Omnpenenenne KECTKOCTU TPYKUHBI.

9. Ompenenenue pabOThI CUIIbI TPEHUS TPU PABHOMEPHOM JABMXKEHUU Tella 110
TOPU30HTAIBHON TOBEPXHOCTH.

10. Onpenenenne pabOThl CHJIBI  YNPYTOCTH TMpU NOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. I3yueHune 3aK0Ha COXpaHEHHsI SHEPIHH.

Pasznen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebarensHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: Iepro,
4acToTa, aMIUIUTyAa. MareMaTu4ecKui U NPy KUHHBIM MasTHUKU. [IpeBpamieHue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKMX BOJIH. [IpomosbHblE U
NonepeyHbple  BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTPaHEHUS.
Mexanunyeckue BOJIHBI B TBEPIOM TeEJIE, CEHCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. H(pa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue koseGaHWil Tesl MOA JNEHUCTBUEM CHIIBI TSKECTH M CHIIBI

YOPYTOCTH.

2. HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TPY>KHUHE.
Habmroienue BeIHYXIEHHBIX KOJIEOaHH U pe30HaHCa.

4. PacrpoctpaneHne nMpoJoabHbIX U ONEPEYHBIX BOJIH (HA MOJEIHN).



5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

6. AKYCTHUYECKHI pe30HaHC.

Jlabopamopnvie pabomul u onvimol.

1. OmpezgeneHne 4YacTOTbl M IepUojia KojJeOaHMM MaTeMaTUu4ecKoro

MasiTHUKA.

2. OmpeneneHrie 4acTOTHl U IEPHOJIa KOIeOaHU MPYKUHHOTO MAasSTHHKA.

3. HccnepoBanue 3aBUCHUMOCTH MEPUOJIa KOJIEOAHUN MOJBEIICHHOTO K HUTHU

rpy3a OT JJIMHbI HUTH.
4. VccrnenmoBaHue 3aBUCHMOCTH IMEpUO/Ia KOeOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KoJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb  Mepuoja  KoJjeOaHwuit
MPY>KMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. U3Mmepenue yckopeHus cBOOOJIHOIO MaJCHUS.

Paszgeua 10. DineKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTpOMArHuTHoIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
ANEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOJTHOBBIE CBOMCTBA
CBETa.

Hemoncmpauuu.

1. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. W3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbI€ IBJICHUS.

JlyueBas MOJIC/b CBeETA. HcTounuku CBeETa. [IpssmonnHeHOE
pacnpocTtpanenue cBera. 3atMeHus ConnHua u JIynsl. Otpakenue ceta. [lmockoe
3epKaJIo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHYyTpeHHee
oTpaxkeHHe cBeTa. Vcmonb30BaHME MOJHOTO BHYTPEHHETO OTPAXKEHUSI B
ONTHYECKUX CBETOBOJIAX.

JIunza. Xop nyuert B tuH3e. OnTudeckas cucrema goToarnapara, MUKpOCKOMa
u Teneckona. ['na3 kak ontuyeckas cucrema. biiM30pykocTs U 1allbHO30PKOCTb.

Paznoxxenne Oenmoro cBera B crnektp. OmnbiTel HpbioTona. Croxenue
CIEKTPAJIbHBIX LIBETOB. J{ucnepcus cBeTa.

Hemoncmpauyuu.



[IpssmonuHeHOE pacCIPOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tomyyenue n300paxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomnenue caera.

OnTuyeckuii CBETOBOA.

Xon myueil B cobuparomieii IuH3e.

XO0J Iy4der B pacCEeUBAIOIIEH JIMH3E.

[TosrydyeHnune n300pakxeHNUi ¢ TOMOILBIO JIMH3.

[Tpunuun aeictBus Goroanmnapata, MUKPOCKOIA U TEJIECKOIA.
10. Mopens rnasa.

11. Pa3noxeHnue 6eoro cBera B CIEKTP.

L 0 N o u ok wN e

12. [TomydyeHue 6e0ro cBeTa MpH CI0KEHUHU CBETA PA3HBIX 1IBETOB.

Jlabopamopnvie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPaXXEHUS CBETOBOTO Jyda OT yIJja

TaJICHUSL.

2. M3yueHue xapakTepUCTUK M300paKEHUS MPEIMETa B IIJIOCKOM 3€pKaJle.

3. HccienoBanne 3aBUCMMOCTH YTJIa MPEJIIOMIICHUS CBETOBOTO Jiyda OT yriia
MaJICHUs Ha TPAHUIIE «BO3YyX—CTEKIIO».

4. TlomydeHue M300paKEHHI C TOMOIIBIO COOUPAIOIIEH JTHH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIbI coOMparouei
JIMH3BI.

6. OTMBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. ONbITHI IO BOCHPUSTHIO IIBETA MPEAMETOB MPHU WX HAOIIOACHUHM dYepe3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

OmnwiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u normonieHne ceeta aroMoM. KBanTel. JInHeyaTeie CIIEKTPHI.

PannoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
aapa. HyxionHas wmopens aroMHoro sapa. HM3zorombel. PamnoakTuBHBIE
npeBpanieHus. [lepuon nmomypacnaga aTOMHBIX SAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsSJ0BOTO MU MAacCOBOrO YMCEIN.
DOHeprus cBsi3M aTOMHBIX snaep. CBs3p Macchl W dHEpruu. Peakuuu cUHTE3a U
nenenusd siaep. Ucrounuku sneprun CostHIla U 3BE3 .

SnepHas osHepretuka. JeMCTBUSA pagUOAKTUBHBIX H3JIy4YEHUNW HA JKUBBIC
OpTaHU3MBI.

Jlemoncmpayuu.

1. CrnekTpbl U3TYyUYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.



4. HabnroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMNX U3TyUCHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnvie pabomul u onvimel.

1. HaGnroneHue CrUIONIHBIX U JIMHEWYATBIX CIIEKTPOB U3ITyUEHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUU YACTHUIIBI 10 TOPMO3HOMY

nytu (1o poTtorpadusm).

3. M3mepenue pagnoakTuBHOTO (hoHa.

IToBTOpPHUTEIHLHO-00001IAIO U MOAYJIb.

[ToBTOpUTENHEHO--00001TAIONTUN MOYJIh IPEIHA3HAYCH JIJIsi CHCTEMAaTHU3aIuH
1 00001IeHUS TPEIMETHOTO COJIEPKaHUS U OTBITA IEATEIIbHOCTH, IPUOOPETEHHOTO
NpU HU3YYEHUH BCETO Kypca (DU3UKH, a TaKXKe JJIs MOJTOTOBKU K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY MO (U3MUKEe Uil 00y4arolUXCs, BHIOPABIIMX 3TOT
y4eOHBIHN TpeIMeT.

[Ipy U3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIBHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTCsl JOCTHXKEHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHusi, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHWE HAyYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (DU3mdeckue
SBJICHUSI, TPUMEHSSI TOJy4YeHHBbIE 3HAHUS, pemaTh 3ajJadyd, B TOM YHCIE
Ka4ue€CTBEHHBIC U AKCIIEPUMEHTAJIbHBIC.

[IpuHIMONATBHO AEATEIbHOCTHBIN XapaKkTep TaHHOTO pa3jieia peaausyercs 3a
C4€T TOTO, YTO OOYHJAIOIINECS BHITIONHSIOT 3aJaHMs, B KOTOPBIX UM TpeJiaracTcs:

HAa OCHOBE TIOJIyYEHHBIX 3HAHUN pacro3HaBaTb M HAYyYHO OOBACHSTH
dbuznyeckue SBJICHUS B OKPY Kalollel MPUPO/I€ U MOBCEAHEBHON KU3HU;

WCIIOJIb30BaTh HAYYHbIE METOAbI UCCIAEIOBAHUS (PU3UUECKUX SIBICHUMN, B TOM
Yyucie AJ1sl IPOBEPKU TUIOTE3 U MOTYUYECHHS] TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BAXHBIX JTOCTHDKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IUYHBIX UICTOUHUKOB
HSHEPIrMM HAa OCHOBE 3aKOHA IMPEBPAICHUS U COXPAHECHMS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenue UMK HA ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyyatomierocss OyayT copMUpOBaHbI CIEAYIONINE JTUUYHOCTHBIE PE3yJIbTAThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

— IPOSBJICHHE MHTEpeCca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYKI€HUH OOIIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUHN
bu3uKy;

— OCO3HaHUE€ BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIIUIIOB B JIESTEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYDBI;

— pa3BUTHE HAy4YHOW JHOOO3HATEIBHOCTHU, MHTEpeca K HCCIeN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLHOHAJBLHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTH Oe30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TpPaHCTIOPTE, Ha JIOpOraxX, C AJIEKTPUUYECKHUM U TEIUIOBBIM 000pYy/IOBaHHWEM B
JIOMAITHUX YCIIOBHUSIX;

— c(popMHUPOBAHHOCTH HABbIKA peIICKCUU, TPU3HAHKUE CBOETO MTpaBa Ha OLIMOKY
Y TAKOTO K€ MpaBa y IPyroro 4ejoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:



— AKTUBHO€ y4YacTHE B PEIICHUHM MPAaKTUYECKHX 3a71ad (B paMKaX CEMbH,
o0pa3oBaTeNbHOM  OpraHM3aldM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YHCJIE U (PU3NUECKUX 3HAHUH;
— WHTEPEC K MPAKTUICCKOMY H3yUYCHUIO TPOdeCChid, CBSI3aHHBIX C (DU3UKOMH;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTallUid Ha NpPUMEHEHHE (PU3NYECKUX 3HAHUW /I pEIlIeHUs 3anad B
0o0JlacTH OKpY’KaloIIeW cpenbl, IUJIAaHUPOBAHUSI TOCTYNKOB W OLEHKH HUX
BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPEeJIbI;

— OCO3HaHHE TI00ATBLHOTO XapakTepa AKOJIOTHYECKUX MpOoOJIeM U MyTed ux
pelieHus;

8) aganTanum K M3MEHSIIOIIUMCH YCJOBHAM COLMAJIBHON W NMPHPOIHOH
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUU TIPU BBIMOJHEHUU HCCICIOBAaHUN U
POEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY W 3HAHUAM
TIPYTHX;

— TIOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO
NeATEIIbHOCTD;

— NOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Kclie (POPMYIUPOBAThH
WJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX O0OBEKTaX U SIBJICHUSAX;

— Oco3HaHue JAe(PUIIUTOB COOCTBEHHBIX 3HAHWN M KOMIICTEHTHOCTEH B 00J1aCTH
busuKy;

— IUJIJAHUPOBAHHME CBOETO PAa3BUTUS B MPUOOPETECHUU HOBBIX (PU3MYECKUX
3HAHUI;

— CTpEeMJICHHE aHAIM3UPOBATH U BBISIBIIATH B3AMMOCBSI3U MIPUPOIbI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

— OILICHKa CBOMX JCHCTBHI C Y4YETOM BIIMSHHUS HAa OKPYKAIOUIYIO CpEeny,
BO3MOYKHBIX TJI00ATBHBIX TTOCIICICTBUN.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbrare ocBoeHus MporpaMMel 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO

oOpa3zoBanust y oOyuaromierocss OyayT cGOpMHPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YUEOHbIE 1eHCTBUS,
KOMMYHUKATHBHbIE  YHUBEpCajJbHble  y4deOHble  JCWCTBUS,  PEryJsITUBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:



BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHbIC MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN NMPU3HAK KIACCU(PUKALUNA, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEUMS B pacCMaTpUBaEMbIX (pakTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJISITH NIPUYUHHO--CJIEICTBEHHBIE CBS3M NMPU H3YyUYEHUH (PUINIECKUX
SIBJICHUH Y TIPOLIECCOB, JI€TaTh BBIBOJIBI C UCTIOIb30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, BBIJBUTATh THUIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJTUYMH;

CaMOCTOSITENTLHO BBIOUPATh CIIOCO0 perieHus yueOHol pusnaeckoit 3aaaun
(cpaBHEHME HECKOJIbKMX BApHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO ¢ yUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHYy OIIBIT, HECIOMXKHBIM
(U3MYECKUI DKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UYECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OpPMAILHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OIIBITA, UCCIICJOBAHMUS,;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

MPUMEHSTh Pa3IUYHBIC METObI, THCTPYMEHTHI U 3aMpPOCHI MPU TOUCKE H
otOope WHGOPMAIMKM WIA JAHHBIX C y4E€TOM MPENJIOKEHHOW y4ueOHOMH
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
nHpoOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOU TpaduKoi M 1X KOMOWHAIIASMH.

KoMMmyHMKaTHBHBIE YHUBeEpPCAJIbHbIE YueOHbIe 1eiCTBHA:

B XO0/Ie OOCYXAeHMs Yy4yeOHOro marepuala, pe3ysbTaToB Jab0opaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOIl TEMBbI U
BBICKA3bIBaTh HJIEW, HAllEJIEHHbIE HA PEIICHUE 33Jauu U TMOIAEp KaHHe
OJ1arokenaTeabHOCTH OOIIECHNUS;



COMOCTAaBIISAITh CBOM CYXIEHUS C CYXACHUSIMU JPYTMX YYaCTHUKOB
JUanora, oOHapyKUBaTh Pa3IUUYME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJIMYHO IPEACTABIATh PE3YIbTaThl BHIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYLIECTBA KOMAaHIHOW U MHIUBHUAYaJIbHOM
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD L€ COBMECTHOW NIE€ATEIbHOCTH, OPraHU30BBIBATH JIEHCTBUS
no €€ JMOCTIKEHUIO: paclpedesaiTh poiH, OOCYXIaTh MpPOLECCHl U
pe3yNbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPaBJIECHUIO U KOOPJUHUPYS CBOU JACUCTBUS C IPYTUMU YWICHAMH
KOMaH/Ibl;

OLICHMBAaTh KauyeCTBO CBOET0 BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENBLHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusauus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYalUsX, TPEOYIOIIMX
JUIS pelieHns (pU3NUeCcKux 3HaHU;

OPUEHTUPOBATBCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHIMBUAYaJbHOE, TPHUHITHE PEIICHUs B TPYIE, MPUHATHE PEIICHUN
rpyIIoi);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IUTaHAa MCCIIEOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB UM COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeijiaraeMble BAPUAHTHI pEIICHUM;
Jenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAllMU U IIPEAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHXKEHHS]) Ppe3yibTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyallul, YCTAHOBJICHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjIbTaTa LICJIA U yCIOBUSM,;

CTaBUTh c€051 HA MECTO APYTOro YeJIOBeKa B X0JI€ CIIOpa UM JUCKYCCUM Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYIrOro;



npU3HaBaTh CBOE MPABO Ha OMIMOKY MPU PEHICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHUA: Macca U pasMepsl MOJIEKYJI, TEIUIOBOE JABUKCHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII M HEHACHIIIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUM 3apsisl, AIEKTPUUECKOE I10JIE, TPOBOIHUKU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUYECKUI TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE U CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIAPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJI€HHUE, KpUCTalIM3auus (OTBEpIEBaHUE), KUIICHHE,
Terionepeaaya (TErIONpOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
AIEKTpU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS IJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM, JIEKTPOMATrHUTHAS MHAYKIHA)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUNH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KaNWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B Ipupoze, usiydyeHue ConHia, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend NoarCcoB, poJib MArHUTHOTO MOJIS AJIs )KU3HU Ha 3emie,
NOJIIPHOE CHUSHHE, NPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/ady B
y4eOHY10, BBIACIATh CYIIECTBEHHbIE CBOMCTBa (NPHU3HAKU) (PUINUECKUX
SIBIICHU;

OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHMS, UCTIOIB3YS
¢duznyeckue BeIMUMHBI (TEMIepaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIUIOTHI, yJEeJbHasg TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, yJelbHAsl TEIJIOTa MapooOpa3oBaHusl, yJeibHas TEIIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM
MAalIMHbl, OTHOCUTENbHAS BJIIAYKHOCTh BO3/1yXa, JJIEKTPUUYECKHUN 3apsil, cuia
TOKa, D3JIEKTPUYECKOE HANpsDKEHHE, CONPOTUBJIEHUE IPOBOJIHMKA,
yAETbHOE CONMPOTUBRIICHUE BEIIECTBA, pa00Ta U MOIIHOCTD JIEKTPUIECKOTO



TOKa), TpPH ONHCAHWW TPABUIBHO TPAKTOBATH (UBUYECKUN CMBICT
UCIOJIb3YEMBIX BETMUMH, 0003HAYEHUS U €UHUIIB (PU3NUYECKUX BETUYHH,
HaXOAUTh (POPMYJIBI, CBSI3BIBAIOLIUE NAaHHYIO (U3NYECKYIO BEIUYUHY C
JIPYTMMH BEJIMYMHAMH, CTPOUTh TI'padUKM H3YUYEHHBIX 3aBUCUMOCTEU
(u3NYECKUX BEJINUMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
WCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJEKYJSPHO--KHHETUYECKOM TEOPHUH
CTPOEHHMSI BEILECTBA, MPUHLUII CYNEPHO3ULMH IMOJIeH (HAa Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa i ydacTKa LEenu, 3aKOH
Jxoyia—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IIPU ITOM J1aBaTh CIIOBECHYO
(OpMyYITUPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BHIPAXKECHHUE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYyallM IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BbIABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHYEeCKuX
IaroB ¢ Omnopol Ha 1—2 W3y4EHHBIX CBOWCTBA (PUBMUYECKHUX SIBICHHI,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THbIE 3aJaud B 2—3 JIEWCTBUS, MCIIOIB3YS 3aKOHBI H
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHan3a
YCJIOBUS 3a/ladyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK
JNAHHBIX I pElIeHHs 3aJauyd, BbBIOMpATh 3aKOHBI U  (POPMYyIIbI,
HEOoOXoauMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJly4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUUHBI C U3BECTHBIMU JIAHHBIMH;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIOIb3Yysl ONMUCAHME HCCIIEIOBaHMS, BbIACIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh TMOPSJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€JIaTh BBIBOIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3nyecKuX CBOWCTB Te (KANMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHUsl MpU MU3IYyYEHUH OT LBETa M3Iydaromen (MOrJIONIaroiei)
ITOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpPbl KUIAKOCTU U
IUIOIIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alUs TEI W B3aWUMOJICUCTBUE
JIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSSHHBIX MAarHUTOB,
BU3yaJM3allMsl MArHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (POpMYJIUpPOBATH
poBepsieMble MPEANOI0KEHHs, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyIOBaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOBI;



BBIIIOJIHATH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BIIAYKHOCTH
BO3/lyXa, CHJIBI TOKA, HANpPSOHKEHUS C HCIOJIb30BAHUEM AHAIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIMYHH, CPAaBHUBATH PE3yJbTaTh
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHON a0COIFOTHOMN MOTPEITHOCTH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
Ipyroi C UCHOJIb30BAaHUEM TMPSAMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJH IONEPEYHOro
CEUCHHMS U YACIBHOIO COIPOTHUBIICHUS BEUIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UIYIIEr0 4epe3 TMPOBOJAHMK, OT HANpsDKEHHs Ha  MPOBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IIPOBOJTHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeAys NPEIJIOKEHHOMY IUIaHy, (DUKCUPOBATH
PE3yNbTaThl OJyYEHHOM 3aBUCUMOCTH B BHJI€ TaOIUII U TpaUKOB, 1eTaTh
BBIBOJIBI 11O pE3yJIbTaTaM UCCIIEIOBAHMS;

IPOBOJUTh KOCBEHHbIE W3MEpPEHUA (PU3NYECKUX BeIUYMH (yAeNIbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBJIEHUE MPOBOJAHHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATH M3MEPEHUs, COOUpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIEys NMPEUIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepu30BaTh MPUHLUMBI JEUCTBUS HM3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOUCTB C OITOPOM HA MX ONMCAHUS (B TOM YHCIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETD, MapoBasi TypOUHA, aMIIEPMETP, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW DSHEPIUH, 3IJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AJIEKTPONPUOOPHI (mpuMepsl), AJIEKTPUYECKUE
IPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb [IOCTOSSTHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWMCTBax (PM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA M HM3MEPUTENbHbBIC
pUOOPHI IO CXEMaM M CXEMAaTHYHbBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AJIEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbl JJIEKTPUYECKHUX LEMNEd C
MOCJIEIOBATEIbHBIM U TAPAJLJIEIbHBIM COSTUHEHUEM SJIEMEHTOB, paziuyas
YCJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX 1IETIEH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHPOPMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecrieyeHusi 0€30MacHOCTH MpH OOpaleHnu ¢ nmpudopaMu u



TEXHUYECKUMHU yCTPOICTBAMU, COXPAHEHUS 3J0POBbS U COOIIOACHUS HOPM
HKOJIOTHYECKOTO MOBEJICHMS B OKPYKAIOLIEH Cpelie;

OCYIIECTBIISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACPKAHUSI B
HNHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHMM M IYTEM CpPaBHEHHUS
JIOTIOJIHUTEBHBIX HCTOUHUKOB BBIJIEISATh HH()OPMALINIO, KOTOpAas SIBISIETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HEOCTOBEPHOM;

UCITI0JIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI Hay4YHO--MTOMYJIIPHYIO
JUTEpaTypy (PU3HUECKOT0 COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu IHTEepHeT, Biaxerb NpUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBaHusl HH(GOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHusl, B TOM YMCJIe MyOJINYHO MPEACTABIATE PE3YJIbTaThl IPOSKTHON
WJIM UCCIIEA0BATENIbCKON AEATENBHOCTH, IIPA TOM I'PAMOTHO UCIIOJIB30BATh
W3YUYEHHBIM TOHATUIHBIM anmapar Kypca (U3UMKH, CONPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (U3HMUECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TIpyNNE€ B COOTBETCTBUHU C
IIOCTABJICHHBIMH 33/1a4aMH, CJIEAUTH 32 BBIIIOJHEHUEM IUJIaHA JEUCTBUI U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NeATEIbHOCTb IPYMIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJCICTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K konIy 00ydeHus B 9 kJacce rnpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcuéTra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jaedopmarius
(ympyrasi, mnjacThyeckasi), TpEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KHU, IMEHTP THKECTH, aOCOJIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PPA3BYK U yJIbTPA3BYK, dJIEKTPOMArHUTHBIC BOJHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JaJbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI U TOTJIOMICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

pa3nuyarh sIBIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
MaJIcHUE TeJl, PABHOMEPHOE JABUIKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE
TeJ, PEAKTUBHOE JBIDKCHUE, KOJIeOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHY)KJIEHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3BYyKa, MPSIMOJIMHEWHOE paclpoCTpaHEHUE, OTPAKEHHUE U NPEIOMIICHHE



CBETAa, IOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JI0KEHHE OEJIOoro CBETa B
CHEKTp M CJOKEHHE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJHOaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITy4YEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUTUX JaHHOE (PU3HUECKOE SABJICHHUE;

pacro3HaBaTh TMPOSIBICHHE M3YyYEHHBIX (DU3MUECKUX SBICHUN B
OKpyXaromeM Mupe (B TOM uucie (QU3MYECKHE SBICHUS B MPUPOE:
MIPUJIUBBI U OTJIUBBI, IBUKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBW)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITUE 3BYKOB IKHUBOTHBIMH,
3€MJICTPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yabTpauOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHBHOE H3Iy4YCHHUE
NPUPOJIHBIX MHUHEpAJIOB, JIEMCTBUE PAAUOAKTUBHBIX W3JIyYEHUW Ha
OpraHu3M 4eJIOBEeKa), MPH ATOM MEPEBOJAMUTH IMPAKTUYECKYIO 3aJayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (U3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yUEHHbIE CBOICTBA Te€N U (PU3NUECKHUE SIBICHHUS, UCTIOIb3YS
¢uznyeckue BENUWYMHBI (CpeIHsss M MTHOBEHHas CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEPEeMEIlECHUEe, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CUia YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJbC Tejla, HWMITYJIbC CHUJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, NOTEHLHMAJIbHAs SHEPrusl Tena,
MOJHATOrO HAJ MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS DHEPTUS CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U YacToTa KojeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BbICOTA TOHA,
CKOPOCTh CBETa, I[OKa3aTelb IPEJIOMIIEHUS CpeIbl), IPU OMNHCAHHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HCIHOJIb3YEMBIX BEJIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMYHMHY C APYTHMMH BEJIMYMHAMM,
CTPOUTH TpapUKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Yysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULIMA CHJI, NPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKOHbl HbIOTOHA, 3aKOH COXpAHEHUS MMITYJIbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIMil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUIH,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHMI ),
UCIIOJNB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BEIMYMHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3ajaui 3allMChIBaTh KPATKOE YCIOBHE, BBISBIATh
HEJOCTAIOUINE WM W30BITOYHBIE JIaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBbIE [UJISl PEIIECHUs, MPOBOAUTH PACYETBI M  OLICHUBATH
PEATUCTUYHOCTH TOTYYEHHOTO 3HAYCHUS PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
($u3NYECKUX METO/IOB, MCIONb3Yysl OMHCAHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOMIOIEHUH 1 OIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproTOHa, 3akoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEepHuoaa KojeOaHUN NpyKHUHHOIO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIIX KOJICOaHUH, MPSAMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHHE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
000pyIOBaHUs, OMUCHIBATH XO/I OTBITAa U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpelHee 3HAaYeHHEe Uu3MepseMOol BelIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
Koe0aHUN MaTeMaTU4eCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpakK€HHUsl CBETa OT yrIjia MaJeHUs W yria MpeIoMJIeHHs OT yria
NaJeHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM 3aBUCHUMOCTH



¢u3nyecKux BEIMYMH B BUAE TaONMUI U TpadUKOB, JIejaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BAHNUS;

IPOBOJAUTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M TEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKHMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh OSKCIEPUMEHTAIbHYIO YCTAHOBKY W BBITIOJIHSTH
U3MEpEHUs, CleAys MpPeNOKEHHOW WHCTPYKLMHU, BBIUHCIATH 3HAUECHUE
BEJIMUMHBI M aHAJTU3UPOBATH MOJTyUYEHHBIE PE3YIbTAThI C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

cOOJII0/1aTh MPaBUIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
o0opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK HM3YyYEHHBIX (QU3UUECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHETapHasi MOJIeTIb aTOMa, HYKJIOHHAs! MOJIEITh
aTOMHOTO s111pa;

XapaKTEepU30BaTh MPHUHIMIBI  JEHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOHM HAa WX omucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAaHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMBI I CXEMAaTHUHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTHUECKUX MTPOLIECCOB MPHU
pelieHnu  y4eOHO--TIPaKTUYECKUX 3aJad, ONTUYECKUE CXEMBbI JUIs
MOCTPOEHUS U300PAKEHUI B IITIOCKOM 3€pKajie M COOMparoIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NIl obecrieueHusi 0€30MacHOCTH Tpu oOpaIreHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIeH cpejie;

OCYUIECTBJIATh TMOUCK HHPOpMalMK (U3HUECKOTO COJIEpKaHUS B
HuTepHere, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMPEJENICHUsI JOCTOBEPHOCTH MOJIYYEHHON MHPOpPMAIMN Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHHUKOB,



UCITI0JIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI Hay4YHO--TTOMYJIIPHYIO
JAUTEepaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MaTepUabl, PECYPCHI
cetu VIHTepHeT, BHaneTb MNpPUEMAMHU KOHCIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
myOJIMYHO MPEACTABIATh PE3yIbTaThl IPOSKTHOMN WM HCCIEI0BATENbCKON
JNEATEIBHOCTH, TIPU O3TOM TIPAaMOTHO  HCIOJIb30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro pasziena (U3MKH U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4yéToM O0COOEHHOCTEH ayIuTOpUHn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM un¢pposbIe
Ne o/ P Kourposbnbie IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazgen 1. TermioBble iBJICHUSA
. bubnuorexa [JOK
11 7
CTpocHHe 1 CBOHCTBA BELLCCTB https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pasnen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHIM TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITTHbIC ABTCHt https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 4
DICKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Ha3Banue MmoayJist
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 14.5
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9 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM un¢pposbIe
Ne i/mn P Konrpoabnbie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zgen 1. Mexannueckue siBJICHHUS
bu6mmoreka [IOK
11 3 i 34 2 2
AKOHBI JIBUKCHHS U B3aUMO/JICHCTBUE TET httos://m.edsoo.ru/7f41ada6
Wroro mo pazneny 34
Pazgen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bu6mmoreka [IOK
2.1 Mexanunueckue KoneOaHus 7 1
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2.2 MexaHnnyeckue BOJIHBL. 3BYK 8 1
Y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DiieKTpoMarHuTHoe moJie
31 DNEeKTPOMarHuTHOE MOJIE U 16 1 bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
3.9 3aKOHBI paCIIPOCTPAHEHHUS CBETA. 9 1 1 bubnuotexa [JOK
' Pasiioxenue 0€JI0ro CBeTa B CIEKTP https://m.edso0o.ru/7f41a4a6
Hroro no pazneny 25
Pa3nen 4. CtpoeHue aToma U aTOMHOIO siipa
b K
4.1 CtpoeHue aToMa U aTOMHOTO sijipa 20 1 3 nommorexa LIO

https://m.edsoo.ru/7f41a4a6
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Hroro no pasneny

20

Pa3nen 5. Ctpoenne BeesieHHoM. [IoBTOpHTEIHHO-000011IaI0IIUIT MOTYTH

. bubnmoreka [JOK
>1 CTpoeiine BeeIICHHOIN 4 https://m.edsoo.ru/7f41a4a6
5.9 [ToBTOpeHue u 06001IeHNE COHepKAHUST 4 bubnmoreka [JOK
' Kypca ¢usmku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 8

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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ITIOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Koau4vecTBO 4acoB
Ne
Tema ypoka KonTposbHbie IIpakTHyeckue
n/n Bcero
padoThI padoThI
1 TerutoBoe nBMXeHUE 1

BHyTpeHHSIsS SHEprusl.
2 CroocoObl N3MEHEHUS 1
BHYTpPEHHEH SHEPIHH.

3 TermmonpoBOHOCTb.

Kousexius.

) Wznyuenne

Tennonepenaya B
IIPUPOJIE U TEXHHKE.

KonnyecTBO TEIIOTHL.
Enunaune! KoauyecTBa
TEIIOTEI. Y AeIbHas
TEMI0EMKOCTbD.

Pacuer xonmuecTBa
TEMI0ThI, HEOOXO0IUMOTO
8 JUISL HarpEeBaHMS WIIH 1
BBIJICIISIEMOTO MM TIPH
OXJIAXKIECHUHU

JlaGopaTtopHnast pabota
Nel "CpaBnenue

9 KOJIMYECTBA TEIUIOTHI IIPU 1 1
CMEIIMBaHUU BOJIBI
pa3HOl TeMIIepaTyphl.

JlaGopaTtopHnas pabota
Ne2 " 3mepenne

10 . 1 1
YAETHHOU TEIIOEMKOCTH
TBepaoro rena."
Pemenue 3agaq Ha

11 1
TEIIO00MEH
OHeprus TOIUINBA.

12 VnensHas TEILIOTa 1
CTOpaHHs TOTUINBA.
3aK0H COXpaHEHUS U

13 P 1

MMpEeBpalICHUA SHCPTUU B




14

15

16

MCXaHUYCCKUX U
TCIJIOBBIX ITpOLIECCax.

ArperatHble COCTOSHUS
Bemectsa. [InaBnenue n
OTBEp/ICBaHUE.

I'paduk mnaBneHus u
OTBEPICBaHUS
KPUCTAJUTMYECKUX TEJl.
V nenpHas TeILioTa
IJIABJICHHSL.

Penrtenue 3amau

17

18

19

Hcnapenue.
HacpimeHnnsiin n
HEHACBILLICHHBIN Tap.
Koupgencamusi.
[Tornoienue sHEPrUN
MIpY UCTIAPEHUU
JKHJIKOCTH U BEIJICIICHHE
€e Mpy KOHACHCAIIUH.
Kunenue. Y genpHas
TEIUIoTa
apooOpa3oBaHus U
KOHJICHCAIINH.

Pemenue 3angau.

20

BnaxnocTe Bo3ayxa.
CrniocoOsl onpeenenus
BJIQ)KHOCTH BO3]lyXa.
JlaGopaTtopHnast pabota
Ne3 "U3zmepenue
BIIQXKHOCTH BO31yXa."

0.5

21

Pa6ora rasza npu
pacupenuu. J{Burarens
BHYTPEHHET0 CrOpaHusl.
[TapoBas TypOuHa.

22

23

KII] TermoBoro
JBHATATECIIS.

IToaroroBka k
KOHTPOJILHOM padoTe 1o
teMe "TennoBeie
saBiIeHNS"




24

KonTtponsHas pabora o
teMme "TemioBrie
sBJeHud."

25

DJeKTpu3anus npu
COIIPUKOCHOBEHUH. [[Ba
poza 3apsioB.
Bzaumopeiicteue
3apsKEHHBIX TEIN.

26

27

28

DJIEKTPOCKOII.
IIpoBoaHMKH,
HEIMPOBOJIHUKHU U
MOJIYTIPOBOJTHUKH.
DIIEKTPUUYECKOE TTOJIE.
JlemumocTh
AIEKTPUUECKOTO 3apsija.
DIEKTPOH.

CTpOCHI/Ie aTOMOB.

29

OObsicHeHne
ANEKTPUYECKHUX SBJICHUMU.

30

DIIEKTPUUECKUI TOK.
Hcrounuku
AIEKTPUYECKOTO TOKA.
DneKTpuyecKas 1erb 1 ee
COCTaBHBIC YaCTH..

31

DIIEKTPUUECKUI TOK B
MeTamiax. JlericrBue
ANEKTPUYECKOTO TOKA.
Hanpasnenne
ANEKTPUYECKOTO TOKA.

32

33

34

Cuna toka. EnuHniel
CHUJIbI TOKa. AMIIEpMETD.
H3smepenue cuisl TOKa.

JlaGopatopHas pabota Ne
4. Coopka
JJIEKTPUUECKON LenH U
MU3MEpEHUE CUJIBI TOKA B
€€ pa3IMYHbIX yJacTKax.

DneKTpuuecKoe
HarpspkeHue. EnuHunb
HanpsbkeHus. BoasTmerp.
N3mepeHnne HanpsKeHUs..




35

JlaGopatopHas padota Ne
5. N3mepenue
HaIps>KCHUA HA
Pa3IHYHBIX y4acTKax
IIEKTPUYECKOH IIETIH.

36

3aBHCHMOCTh CHJIbI TOKA
OT HaIPSHKCHUS.
DIIeKTpUUYECKOe
COIPOTHBIICHUE
MPOBOAHHUKOB. EMHUIIBI
COIPOTHBIICHUS.

37

3akon OMa 11 yyacTka
IeTn.

38

JlaboparopHas pabota Ne
6. U3mepenue
COIIPOTHBIICHUS
IIPOBOIHHKA TTPU
TIOMOIIIY aMITIEPMETPa U
BOJITMETpA.

39

40

41

42

Pacuer conporusienus
MPOBOJHUKA. Y IEIBHOE
COIPOTHUBIICHUE.

[Tpumeps! Ha pacueT
COTPOTHUBIICHUS
MIPOBOJIHUKA, CHJIBI TOKA
Y HaIPSIKEHUSI.

PeocraTtsl. JIabopaTopHas
pabota Ne 7.
PerynupoBanue cuisl
TOKa PEOCTATOM.

[TocnenoBarenbHOE
COEZIMHEHHUE
HPOBOJTHUKOB.
JlaGopaTtopHnast pabota No
8. N3yuenue
MIOCJIEIOBATEIIBEHOTO
COCIIMHEHUS
POBOJTHUKOB.

0.5

43

[TapannensHoe
COCIMHEHUE
IMPOBOJHUKOB.
JlaGopaTtopHnast pabota No

0.5




9. U3yuenue
HapaJuIeIbHOr O
COCIMHEHUS
HPOBO/IHUKOB.

44
45

Pemenue 3amau.

Penrenue 3amau.

46

47

Pabora 1 MOIITHOCTH
AIIEKTPUIECKOTO TOKA.

Penrenue 3amau.

48

49

50

51

52

Enuauier paboTsr
AIIEKTPUIECKOTO TOKA,
IPUMEHSEMBIC Ha
npakTuke. Harpepanue
IIPOBOIHHKOB
IIEKTPUYCCKUM TOKOM.

Jlamna HakaJIMBaHUS.
DIIEKTpUYECKHE
HarpeBaTellbHbIC
npubopsl. Kopotkoe
3aMbIKaHUE.
[Ipenoxpanurenu.

JlaboparopHas pabota Ne
10. U3mepenue
MOIIIHOCTH U PabOTHI
TOKa B DJIEKTPUIECKON
Jamrie.

IToaroroska k
KOHTPOJILHOM paboTe 1o
TeMe "DIeKTpUIecKHe
AByeHus"

Konrponbnas padora Ne2
1o Teme "DIeKTpUIeCcKre
ABJICHUS"

53

MaruanTtHoe none.
MaruantHoe noe
MPSIMOTO TOKA.
MaruuTHble TUHUH.

54

MaruauTHoe nosie
KaTYIIKA C TOKOM.
DJIEKTPOMArHuThl U UX
MIpUMEHEHUE.




55

ITocTostHHBIE MArHUTEHI.
MarsuTHoe IoJIe
MMOCTOSIHHBIX MarHUTOB.
MarauTHOE 110J1¢ 3EMIJIH.

56

JleficTBME MarHuTHOTO
TI0JIS1 HAa POBOJHUK C
TOKOM. DJIEKTPUUECKUI
JIBUTATENb.

57

58

59

Kontponbnas pabora No
3 o Teme
"DJIeKTpOMarHuTHbIE
siBICHUS"

HcTounuku cBerta.
[Ipamonuneitnoe
pacnpoCcTpaHEHUE CBETA.
OtpaxeHue cBeTa. 3aKoH
OTpaKeHHUsI CBETA.

60

61

62

63

ILnockoe 3epkaino.

HpeJIOMJ'IeHI/Ie CBCTa.
3akoH IMPCIIOMJICHHA
CBCTa.

JlaboparopHas pabota Ne
11. U3mepenue yrios
nasieHus], peJoMIIeHUs U
OTpa’KeHHsI CBETA.

JInmsel. OnrTnyeckas cuia
JINH3EL.

64

65

66

67

N3obpaxenusi, naBaembie
JIMH30M.

OnTuueckue mpruOOpHI.
JlaGopatopHas pabota Ne
12. "U3yuenue
cobuparomiei TuH3bI"

I';a3 u 3penue .
bizopykocTs 1
JAJIBHO30PKOCTh. OUKH.

KonTponbhas padora Ne

4 110 TeMme "CBeTOBEIE
sBJIeHus".

68

Pe3epBHbIit ypoK.




OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

115

9 KVIACC

Ne
n/n

Tema ypoka

MarepuanbHas TOUKa.
CucreMbl OTCUETA.

KoaunuyecTBO 4acosB

Bcero

KonTposbHbie
padoThbI

IIpakTHyeckue
padoThI

IIepemenienue.

Omnpenenenrue KOOPAMHATHI
JBIDKYIIETOCS Tea.

CkopocTh IpSIMOJIMHENHOTO
PaBHOMEPHOTO JBKEHHUSL.

[Iepemenienue npu
MIPSMOJIMHEMHOM
PaBHOMEPHOM JIBUKCHHH.
I'paduku 3aBUCUMOCTH
KMHEMAaTUYECKUX BEJIMYHMH OT
BPEMEHH IIpU
MIPSMOJIMHEHOM
PaBHOMEPHOM JIBUKCHUH.

CpenHsist CKOPOCTb.

[IpssMmonuHeHOE
PaBHOYCKOPEHHOE JIBUKEHUE.
Yckopenue.

10

11

12

CkopocTh NpsIMOJIMHENHOTO
PaBHOYCKOPEHHOTO
nsuxenus. I paduk ckopoctu.

IIepemenenue npu
MPSMOJIMHETHOM
PaBHOYCKOPEHHOM
JBUKECHUH.

[Tepememienue pu
MPSAMOJIMHENHOM
PaBHOYCKOPEHHOM JIBFDKCHUHN
0e3 HaYyaIbHOM CKOPOCTH.
JlaGopatopnast pabora Nel
"UccnemoBanue
PaBHOYCKOPEHHOTO




NIBIDKEHUA 0€3 HaYaILHOMI

ckopocTu."

13 Pemenue 3amauy.

I'paduku 3aBuCHMOCTH
KMHEMATHYCCKUX BEJTUYUH OT

1 BPEMCHH MPH
NPSAMOJIMHEHHOM
PaBHOYCKOPEHHOM
JIBUKCHHH.

15 Pemenue 3agau.
Kontponsnas padora Nel

16 "[IpsimonuHeliHOE
PaBHOYCKOPEHHOE JIBIKEHUE.

17 OTHOCHUTENBEHOCTD IBUIKEHHUS.

18 NCO .Ilepsslii 3aKk0H
HrsroToHa.

19 Bropoii 3akon Herorona.

20 Tpernii 3akon HeroToHa.

21 CBoOoaHOE MajieHue Tel.

99 JIBH>KeHHE TeJia OpOIIIEHHOTO
BBepx .HeBecomocTs.
Jlaboparopuas pabota Ne2

23 "N3mepenne ycKopeHust
CBOOOJTHOTO TIaeHus."

24 3aKOH BCEMUPHOTO
TATOTCHUS.

YckopeHue cBOOOAHOTO

25 naJieHus Ha 3eMJie U IPYTux
HEOECHBIX Tenax.
[IpssMonuHenHOE 1
KPUBOJIMHEWHOE JIBI)KEHUE

26 JIBmxeHue tena mno
OKPYKHOCTH C IMOCTOSIHHOM
M0 MOZYJIIO CKOPOCTHIO.

27 Pemrenue 3amau.

08 HckyccTBeHHBIC CITYTHUKH
3emMiu.

29 Nmnynbe Tena.

30 3aKOH COXpaHCHHS HMITYJIbCA.




PeakTuBHOE NBUKEHUE

31 .PakeTsl.

32 Pemenue 3amauy.

33 BriBoA 3aK0HA COXpaHEHUSA
MEXaHUYECKOW SHEPTUH.
Konrponsnas padora Ne2

34 "3aKOHBI COXpaHEHHS B
MeXaHuKe."

35 KonebarenpHoe nBUKEHHUE.
CBoOoaHbIC KOJICOaHUSI.

36 KonebaTenbHbIe CHCTEMBI
MasTHux.

Bemmununas:

37 XapaKTePHU3YIOIIne
KoJieOaTeIbHOE IBUKEHHE.

38 I"apmoHnueckue KoeOaHus.
Jlaboparopuas paborta Ne3 "
HccnenoBanue 3aBUCUMOCTH

39 Mepro/Ia U YaCTOThI
CBOOOIHBIX KOeOaHUN OT ero
JUTUHEL.

40 3aryxaromme KoineOaHus
.Beinyx1eHHBIC KONEOaHUS. .

41 Pe3onanc.

42 Pacnpoctpanenue koneGaHmit
B cpeze. BoyHbL.

43 JlnvHa BostHbI .CKOPOCTH
pactipoCTpaHeHUs BOJIHEI.

44 HcTounuku 3ByKa. 3ByKOBBIE
KoJieOaHMSI.

45 Bricota u TemOp 3ByKa.
I'pomkoCTh 3ByKa.

46 Pacnipoctpanenue 3Byka.
3BYKOBBIE BOJIHBI..

47 Otpaxenue 3Byka. 9Xo.
3BYKOBOM PE30HAHC.

48 Pemenwne 3agau.
KonTponbhas padora

49 Ne3"MexaHuueckue

KoJieOaHus U BOJHBL.3BYK."




50

51

52

MarHuTHoOe II0JI€ U €T0
rpaduueckoe n300pakeHue.
OnHopoaHoe 1
HEOJIHOPOJHOE MarHUTHBIC
ITOJISL.

HaHpaBHeHI/IC TOKa "

HaIIpaBJICHUC JIMHHUH €T0
MarouTHOTI'O I10JIA

53

OO6Hapy>xeHrne MarHUTHOTO
TI0JIS 110 €ro JIEHCTBUIO Ha
ajeKTpudeckuil Tok. [IpaBuiio
JIEBOM pYKH.

54

55

56

Nuaykuyst MarHuTHOTO TOJISA.

Permrenne 3agau. MarauTHbIH
MOTOK.

SIBneHue IEeKTPOMAarHUuTHON
WHTyKLIHH.

57

58

Jlaboparopuas padota Ne 4
KU 3yueHue sBICHUS
3JI€KTPOMAarHUTHOM
HHIYKIWU>>

Hampasnenue
WMHIyKIIMOHHOT'O TOKA.
IIpasuio JleHua.

59

60

61

SIBnenune CaMOMHAOYKIOHWH.
[Tonyuenue u nepegaua
MIEPEMEHHOTO
AIIEKTPUYECKOTO TOKA.
Tpancdopmarop

QHGKTpOMaFHHTHOG ITOJIC.

62
63

64

DNeKTPOMarHuTHHIE BOJHBI.
Konnencarop.
KonebaTenbHbIil KOHTYD.
ITonyuyenue
ANEKTPOMArHUTHBIX
KoseOaHuit

65

[IpuHOMIIBI paTrOCBS3U U
TEJIEBUJICHUS.

66

DeKTpoMarHuTHas pupoaa
CBeTa.




IIpenomiieHue ceera.

67 Du3NUECKUil CMBICIT
MOKAa3aTels MPEeTOMIICHHUS.
Ivcrnepcuss ceeTa.

68 IIreTa TeJ.

69 Crnexrporpad. CrieKTpocKoIl.

70 THUIBI ONTHYECKUX CIIEKTPOB.
Jlaboparopuas pabota Ne 5

71 <« Habmroienne CIuIoNIHOro U
JUHENYaThIX CIIEKTPOB
UCIIYCKaHUI>>
[Tornomienue u ucImyckaHue

7 CBETa aTOMaMH.
IIpoucxoxaeHnue
JTUHEINYaThIX CIIEKTPOB.

73 Pemenue 3anay.
KonTponbnas padora Ne 4 o

74 TeMe «DJIEKTPOMAarHUTHOE
oJiey.

75 PangmoaxkTruBHOCTE.

76 Mopenu aToMOB.

77 PanuoakTuBHBIC
MIpEeBpAIIECHUS ATOMHBIX SEP.

78 DKCIepUMEHTATBHBIC METOJIBI
WCCIIETOBAHMSI YACTHII.
Jlaboparopnast pabota Ne 6

79 KU 3mepeHune eCTeCTBEHHOTO
paananuoHHoro ona
JO3UMETPOM>>

80 OTkpbITHE IPOTOHA U
HEUTpOHA.

81 CocraB aTOMHOTO siIpa.

S nepHble cubI.

82 OHeprus cBs3u. [edekr
Macc.

83 Pemrenue 3anau.

84 Henenue sanep ypana.llennas

peaKIusl.




85

86

87

"JIaboparopHas pabota Ne 7
KU 3yueHue neneHus aapa
aToma ypasa no ¢ororpaduu
TpeKoB>> "

SnepHsblii peakTop.
[IpeoOpazoBaHre BHYTPEHHEH
SHEPTUU aTOMHBIX Si7ep B
ANEKTPUUYECKYIO SHEPTHIO.

ATomHas OHEPICTHUKA.

88

89

buonornueckoe nericTBre
paguanuu.

3aK0OH pPaIMOAKTHBHOTO
pacnaga

90

TepmosinepHas peakuus

91

92

DJiIeMEeHTapHbIE YaCTHUIIbI.
AHTHYACTHULIBL.

Pemenue 3amau. [TonroroBka

K K.p. Ne 5 «Ctpoenue atoma
Y aTOMHOTO SIpay

93

KonTponbnas padora Ne 5
«CTpoeHnue aroma u
aTOMHOTO si/Ipa»

94

95

96

" JlabopaTtopHas pabora Ne
8« Ormenka mepuoja
noJrypacraja HaXosALIUXCs B
BO3/yX€ IPOAYKTOB pacrnajia
rasa pajona>.JlaboparopHas
pabota Ne 9 KUM3yuenue tpe-
KOB 3apsDKEHHBIX YaCTHI] 10

rOTOBBIM (poTO- rpapusam>
Cocras, cTpoeHue u
npoucxoxaeHne ComHeyHOU
CHCTEMBI

bonpmme ruraneTs
ConHeuHOM cUCTEMBI

97

98

Maisie Tena CotHEUHOU
CUCTCMBI

CrpoeHue, u3nydeHue u
sBomtonust CoJlHLIA U 3BE3/I.
CtpoeHue 1 3BOTIOLUS
Bcenennon




99 IToBTOpEHwue.
100 [ToBTOpEHME.
101 Hrorosast KOHTpOIbHAS 1
pabora.
102 [ToBTOpEeHME M 000OIIEHNE 1
Kypca.
OBILIEE KOJIMYECTBO YACOB 102

I10 ITPOIT'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

®usuka. 9 knacc. YueOnuk (asropsl Y. M. Ilepbimikun, E. M. I'ytHuK, A. W.
NBanos, M. A. Iletpona).
®usuka. 8 kinacc. YueOHuk (aBropsl Y. M. Ilepbimikun, E. M. I'ytHuK, A. W.

NBanos, M. A. Tlerpona).

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

®dusuka. 9 knacc. Meroauueckoe nocodue (aBTopsl O. A. Uepnukona, C. H.
I'manenkosa, B. B. KynpsiBiie).

®dusuka. 9 knace. unaktudeckue matepuansl (aBTopsl A. E. Mapow, E. A.
Mapon).

dusuka. 9 kmacc. CoOopHUK BOIpocoB u 3a1au (aBTopsl A. E. Mapon, E. A.
Mapomn, C. B. ITo3oiickuii).

®dusuka. 8 kimacc. Meroauueckoe nocodue (aBropsl O. A. Uepnukona, C. H.
I'manenkosa, B. B. KynpsiBiieB).

®dwuswuka. 8 knace. Jlmnaktuaeckue matepuaisl (aBTopel A. E. Mapow, E. A.
Mapomn).

®dusuka. 8 ximacc. CoOopHUK BOIpocoB u 3a1a4 (aBTopsl A. E. Mapon, E. A.
Mapomn, C. B. ITo3oiickuii).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
OnekTpoHHas hopma yueOHHKA.

https://uchebnik.permkrai.ru/catalogu



