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MNOACHUTEJIbHAS 3AIINCKA

[Tporpamma 1o ¢pu3MKe Ha ypOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs COCTaBJICHA HA OCHOBE
MOJIO’KEHUH U TpeOOBaHUHN K pe3yJibTaTaM OCBOCHHsS Ha 0a30BOM YpOBHE OCHOBHOM
o0pa3oBaTenbHO# nporpamMmel, npeactaBieHHbx B @T'OC 00O, a Takxke ¢ yu4eToM
benepanbHO paboueit mporpammsbl BocnuTanus v KoHnenmuu npenojgjaBaHusi yueOHOTro
npeaMera «Pusukay.

Copep:xanue mporpaMMsl 1o GU3KKe HaIMpaBIeHO Ha (GOpMHUpPOBaHHE €CTECTBEHHO-
HAYYHOH IpaMOTHOCTH O0YYarOIIUXCs U OPraHU3aIMI0 3ydeHUs (PU3UKH Ha 1EATEIIbHOCTHON
ocHOBe. B mporpamme 1o (pu3uke y4UTHIBAIOTCS BOZMOKHOCTH Y4eOHOTO MpeaMeTa B
peanmuzayu TpedoBanuit ®I'OC OO0 k mIaHUpPyEeMbIM JIMYHOCTHBIM U METaIIPEIMETHBIM
pe3ynbraTtaM 00yueHus, a TAK)Ke MEXKIIPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEMETOB Ha YPOBHE OCHOBHOT'O O0IIET0 0Opa30BaHMU.

[IporpamMma no pusmke ycraHaBIMBAET paclpe/iesieHne yueOHOro MmaTepuania o rojam
o0yuenus (10 Ki1accam), IpeaiaraeT NIPUMEPHYIO OCIEI0BATEIbHOCTD U3yUEHHS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COJIEPKaHUS U YUETE BO3PACTHBIX
0COOCHHOCTEH 00yYarONIIXCS.

[Iporpamma o pusmuke pazpaboTana C LEIbI0 OKA3aHUS METOINYECKON MTOMOIUIN YUUTEIIO
B CO37aHMH pabodel mporpaMMBI 10 Y4eOHOMY MPEIMETY.

®dusuka ABISETCS CUCTEMOOOPA3YIOIINUM AJIsl €CTECTBEHHOHAYUHBIX YUE€OHBIX NPEAMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBJICHUH, N3y4aeMbIX XUMHEH,
ouonorueit, actpoHoMuen U GuU3NYecKoil reorpadueil, BHOCUT BKJIaJ] B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpAa, IPEIOCTABIAET Hanboee sicHbIe 00pa3iibl MPUMEHEHHS HAyYHOT'O METO/1a
MO3HAHUS, TO €CTh CIIOCO0a MOIYYEeHUS JOCTOBEPHBIX 3HAHUN O MUPE.

OpnHa u3 M1aBHBIX 33124 (PU3HUECKOro 00pa30BaHus B CTPYKType 001iero oopa3oBaHus
COCTOUT B (JOPMHUPOBAHUH €CTECTBEHHOHAYYHON I'PAMOTHOCTH U MHTEpeca K HayKe y
00y4Jaromuxcs.

Nzyuenne ¢pusznku Ha 6a30BOM ypOBHE MPEIOIAraeT OBIaeHUE CICAYIOUUMUI
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO PAMOTHOCTB:!

HAYYHO OOBACHATD SIBJICHUS;
OLICHMBATh U IOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMUSI;

MHTEPIIPETUPOBATH JIAHHBIE U UCTIOJIb30BaTh HAYYHbBIE 10KA3aTEIbCTBA AJISl TIOJYyYEHUS BBIBOJIOB.
Lenu n3yuyenus (HU3MKKU HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs ONPECIICHEI B
Konnenmnuu npenogaBanust yueoHoro npeamera « Pu3nka» B 00pa3oBaTeIbHBIX OPTaHU3AIMIX

Poccuiickoii @enepanum, peaan3yonmx 0CHOBHBIE 0011e00pa30BaTeIbHbBIC IPOrPAMMBI,
yTBepkI€HHOM penienrneM Kommerun Munucrepctsa npocpenienus Poccuiickoit @enepanuu
(mpotokoin ot 3 nexadps 2019 r. Ne [IK4BH).

Lesn n3yyeHust pu3uKm:
nproOpeTeHne HHTepeca U CTpeMIIEHHs 00yJarOLIMXCsl K HAyYHOMY M3Y4YE€HUIO IPUPO/BbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3sBUTHE NPEJCTABICHUN O HAYYHOM METO/JIE MO3HaHMsI U (POPMHUPOBAHUE HCCIIEI0BATEIBCKOTO
OTHOIIEHHS K OKPY>KAIOLIIM SIBJICHUSM;
(dbopMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pPe3yJsibTaTa U3y4eHUs] OCHOB CTPOEHUS MaTepUU
U QyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;
(dbopMHpOBaHUE NPEACTaBIECHUI 0 poJu PU3MKH [T Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHIL;



pa3BUTHE NPECTABICHUN 0 BO3MOXHBIX cepax Oyayiiei npopeccnoHaaIbHOM eI TeTbHOCTH,
CBSA3aHHOM C (U3UKOH, MOATOTOBKA K JajbHeiIeMy 00y4eHHIO B 3TOM HalpaBICHHUH.
JloCTHXKeHHE ATUX LIeel IpOorpaMMel 1o (pu3KKe Ha YpOBHE OCHOBHOTO OOIIETo
00pazoBaHust 00ECIIEUYNBACTCS PEIICHUEM CIICAYIOIMNX 3a1ay:
nproOpeTeHne 3HaHui 0 TUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUUECKUX, TETJIOBBIX,
AIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
npruoOpeTeHne YMEHU OMUCHIBATh U OOBSICHATH (PU3UUECKUE SIBIICHUS C UCTIOIb30BaHUEM
MOJTYYEHHBIX 3HAHUM;
OCBOCHHME METO/IOB PELICHHUS MPOCTEHIINX PACUETHBIX 33/1a4 C UCTIOIb30BaHUEM (PU3MUECKIX
MojieJiell, TBOPUECKUX U MPaKTUKOOPUEHTHUPOBAHHBIX 3a7a4;
pa3BUTHE YMEHUN HAOIIOaTh MPUPOIHBIC SBJICHHS U BBITIOTHATH OMBITHI, TA00OPaTOPHBIE
paboThI U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAHNUS C UCTIOIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;
ocBoeHHE PUEMOB pabOThI ¢ HHPOpMaLuel Gu3nyeckoro cogepKanus, BKI0Yasi HHHOPMAIIHIO
0 COBPEMEHHBIX JOCTHKEHUSIX (DU3UKH, aHATU3 U KPUTUYECKOE OLIEHUBaHUE UH(DOpMaIIHH;
3HAKOMCTBO c0 chepamu mpodecCHOHATBHOM IS TeNbHOCTH, CBA3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMHU Ha JOCTHKEHUSIX (PU3MUECKON HAYKH.
Ha uzydenue ¢usuku (6a30Bblil ypoBeHb) Ha yPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHUs
oTBOAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heflen0), B 8 kiacce — 68 gacoB (2 yaca B
Heqnento), B 9 kitacce — 102 yvaca (3 yaca B HeJeno).

[Tpeuiaraemslii B mporpaMme 1o Gpu3uke nepeyeHb 1a00paTOPHBIX PadOT U OMBITOB HOCUT
pPEKOMEH1aTeNIbHBIN XapaKTep, yUUTelb JeslaeT BRIOOp MPOBEACHHS TaOOPaTOpPHBIX paboT U
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00YJaroIuXCsl, CIIUCKA YKCIIEPUMEHTAIbHBIX
3aJJaHUH, NIpeIIaraeMbIX B paMKax OCHOBHOT'O T'OCYJapCTBEHHOT'O 9K3aMEHa 10 (pU3HUKe.

COILEPKXAHUE OBYYEHUA

7 KIIACC

Pasnea 1. ®usuka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa.

®duznka — Hayka o npupoze. SABnenus npupopl. PrusndecKkue BICHUS: MEXaHUYECKHE,
TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIEC, 3BYKOBBIE.

®dusnyeckue BeTUYUHbI. M3mMepenne ¢puznyeckux BennyuH. Guzndyeckue npudophl.
ITorpemnocTs n3MepeHuil. MexayHapoiHas CUCTeMa €IUHHIL.

Kak ¢u3uka u apyrue ecrecTBeHHbIE HaAyKU U3y4aloT Mpupoay. EcrecTBeHHOHAYUHBIN
METO/ MTO3HaHUs: HaOJIr0/IeHUe, TOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIJIBUKEHUE TUIIOTES,
HKCIIEPUMEHT IO MPOBEPKE FMIOTe3, 00BbICHEHHE Ha0II01aeMoro siBieHus. OnucaHue
(bu3nUeCKUX SABICHUN C TOMOIIBIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUIECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
2. dusnueckue NpuOOPHI U Mpoleypa NPSIMbIX H3MEPEHUI aHATIOTOBBIM U ITU(PPOBLIM
npubopom.
Jlabopamopnwvie padbomot u onvimol.
OnpeneneHue EeHbl JeNIeHUs IIKaIbl U3MEPUTEIBHOT0 prodopa.
N3mepenne paccTosHUN.
W3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Omnpenenenne pa3MepoB MajbIX TeE.
N3mepenne teMneparypsl Py MOMOIIY KUIKOCTHOIO TEPMOMETPA U JaTYUKA
TEMIIEPaTypBbI.
6. IlpoBeneHue uccie0BaHMsI 110 MPOBEPKE TMIIOTE3BI: JATBHOCTD MOJIETA IIAPHKA,
MYIIEHHOTO0 TOPU30HTANIbHO, TeM 00JIbIlIe, 4YeM OOJIbIlIE BHICOTA ITyCKAa.

MBS

Paspneun 2. [lepBoHayaibHbIE CBEJAEHHS O CTPOCHMHU BelleCTBA.



CrpoeHue BemecTBa: aTOMbl M MOJIEKYJIBL, X pa3Mepbl. ONbIThL, JOKAa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBm>xeHue yacTull BenlecTBa. CBsi3b CKOPOCTH JIBUJKEHUS YaCTHUL] C TEMIIEPATyPOH.
BbpoynoBckoe nBmxenue, nuddysus. BzaumoaeiicTBrue 4acTHIl BEIIECTBA: TPUTHKECHUE U
OTTaJIKUBAHHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHUE T'a30B, KUAKOCTEN U TBEPBIX
(xpucTamunyeckux) Tesl. B3auMocBsA3b MKy CBOMCTBAMH BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI.

Hemoncmpayuu.

1. HabmtoneHue OpoyHOBCKOTO JIBUKECHUSI.
2. HabGmonenue nuddysun.
3. HabmoaeHue siBineHui, 00BACHAIOMUXCS TPUTSHKEHUEM WIM OTTAIKMBAHUEM YaCTHIL
BElIEeCTBA.
Jlabopamopuwie pabomul u onvimol.
1. Ouenka nuameTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHUEM (hoToTpaduii).
2. OmnpIThI 10 HAOIIOJCHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.
3. OmnbIThl 0 0OHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO MPUTSKEHUS.

Paznen 3. /IBuskeHune U B3aUMOJAeiCTBUE TeJl.

Mexannueckoe JBrxkeHHE. PaBHOMEPHOE 1 HEpaBHOMEpPHOE JBMKEHHE. CKOPOCTB.
CpenHsist CKOPOCTh IPU HEPABHOMEPHOM JBMKEHUU. Pacu€T myTu U BpeMeHH JBUKECHHUS.

SIBnenue nHepuMy. 3aKOH MHEPLMU. B3anMozeiicTBre Ten Kak IpUYMHa U3MEHEHUS
CKOPOCTH JIBHKEHHMS Tell. Macca kak Mepa nHepTHOCTH Tena. [InotHocTs BemecTBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BelIeCTBa.

Cuita Kak XapakTeprucTHKa B3auMmoaencTers Teil. Cuia ynpyrocty u 3akoH ['yka.
M3mepenue cuibl ¢ IOMOIIBIO IMHAMOMETpa. SIBiIeHNe TArOTeHUs U cuia TsokecTd. Cuiia
TSKECTH Ha JApyrux miuaHerax. Bec tema. HeBecomocTs. CnioskeHne CHIl, HAIPABJIEHHBIX 110
oz1HO npsMoii. PaBHozelicTByromas cuil. Cuna TpeHust. TpeHHe CKONbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoje U TEXHUKE.

Hemoncmpayuu.
Habmtoienne MexaHu4ecKkoro JBUKEHUS Tena.
N3mepenne CKOpoCTH IPSIMOJIMHEWHOIO JBUYKEHUS.
HalGmronenue siBneHus HHEPIUN.
Habmnronenue u3MeHeHUs! CKOPOCTH IIPU B3aUMOJICHCTBUH Tell.
CpaBHeHHE Macc 1O B3aUMOJICHCTBUIO TEII.
CrnosxeHue cuil, HalpaBJIEHHbIX 110 OAHON IPSIMOM.
Jlabopamopnwvie padbomot u onvimol.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOT'O IBWKEHUS (IIApUKA B )KUIKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOUJIS U TaK Jlajee).
2. OrmpeneneHue cpeHe CKOPOCTH CKOJbKEHUS OpycKa MU IIapyuKa 0 HAKIOHHON
IIJIOCKOCTH.
Omnpenenenne IIOTHOCTH TBEPAOTO TeENa.
4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (AepopMaiiu) IpyKUHBI OT
IIPUJIOKEHHOM CHJIBL.
5. OmneITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBXKEHUS OT BEca Tella U
XapakTepa CONPUKACAIOIINUXCS TOBEPXHOCTEM.

A
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Pa3nen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH M Ta30B.

Hasnenue. CriocoObl yMEHBIIICHHS W YBeIUUeHUs naBieHus. JlaBieHue rasa. 3aBUCUMOCTD
JaBJeHHs raza oT 00béMa, Temreparypsl. [lepenada gaBieHus TBEPABIME TEJIAMH, KUIAKOCTIMU
n razamu. 3akoH Ilackams. [TneBMaTnueckme MamuHbl. 3aBUCHMOCTH JIaBJIEHHS >KUIKOCTH OT



riyounsl. ['unpocratudeckuii mapagoke. CooOraromuecs cocyabl. [ uapaBnudeckne
MCXaHU3MBI.

AtMocdepa 3emnu u atmocdepHoe napneHue. [[pudnHbI CyIecTBOBaHUS BO3YIITHOM
o6omouku 3emiu. OnwiT Toppuuenu. U3mepenne armocepHoro naBiaeHus. 3aBUCUMOCTh
aTMoc(epHOro JaBICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! amist u3MepeHust
aTMOC(EpHOTO J1aBJICHHUSI.

JleficTBrE ®KUIKOCTH U ra3a Ha MOrpyXEHHOE B HUX TeJo. BriTankuBaromas (apxume10Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BozmyxomiaBanue.

Hemoncmpayuu.

1. 3aBuUCHMMOCTB JaBJIEHMS ra3a OT TEMIIEPATyphI.

2. llepenaua naBneHUs KUIKOCTHIO U Ta30M.

3. Coobmaromuecs CoCyIbl.

4. T'mppaBnuueckuii nmpecc.

5. TlposiBnenue nelcTBHs aTMOC(EPHOTO TABICHUS.

6. 3aBHUCHMOCTbH BBHITAIKHBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOHN YaCTH Tella U MJIOTHOCTH
JKHJIKOCTH.

7. PaBeHCTBO BBITAJIKHMBAOLIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

8. VYcroBue maBaHus TeJ: MJIABaHUE WK NOTPYKEHHUE TE B 3aBUCUMOCTHU OT

COOTHOILEHUS TUIOTHOCTEN TeJa U JKUIAKOCTH.
Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTpyKEHHON B )KUIKOCTh
YacTH TeJa.

2. OmnpeneneHne BBITAIKABAIOIIEH CHIIBI, JENCTBYIOIIEH Ha TEJIO0, NOTPYKEHHOE B
KHUIKOCTb.

3. TlpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbL, JEHCTBYIONIEH HA TEJIO B KUJIKOCTH,
OT Macchl TeJna.

4. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJIKUBAIOILEH CUJIbI, JEHCTBYIOLIEH Ha
TEJO B XKHUJIKOCTH, OT 00bEMA MOTPY>KEHHON B MKUAKOCTh YaCTH TeJa U OT IUIOTHOCTH
JKUJIKOCTH.

5. KonctpyupoBanue apeoMeTpa Wik KOHCTPYHUPOBAHUE JIOAKHU U OIpeielieHne eé
Ipy30I0AbEMHOCTH.

Pa3nea 5. PaGora n MOIHOCTB. JHEprus.

Mexanundeckas padota. MOIIHOCTS.

ITpocTble MEXaHU3MBI: pblYar, OJI0OK, HAKJIOHHAs MIIOCKOCTb. [IpaBuiio paBHOBecCHs phluara.
[IpumeHneHue npaBuiia paBHOBECHUS pbldara K 0J10Ky. «30510Toe mpaBuiio» Mexanuku. KI1J]
MPOCTHIX MeXaHU3MOB. [IpocTbie MeXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas sHeprusi. Kunetndeckas u noTeHunaibHas sueprus. [IpeBpamienue oqHoOro
BHJIa MEXaHUYECKOW PHEPTUH B IPYrol. 3aKOH COXPAHEHHUS YHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTBIX MEXAHU3MOB.
Jlabopamopnwvie padbomot u onvimol.
1. Omnpenenenuie pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHUU TeJa 110
TOPU30HTAIILHOM MOBEPXHOCTH.
2. HccnenoBaHue ycioBUil paBHOBECHS pblyara.
N3mepenne KI1/] HakTOHHON IITOCKOCTH.
4. W3ydeHune 3aKOHA COXPaHEHUSI MEXAHUYECKOM SHEPTUU.
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8 KJIACC
Paznen 6. TemioBbie ABJICHUS.



OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU CTPOEHHUs BeliecTBa. Macca
1 pa3Mephl aTOMOB U MOJIEKYJT. OTIBITHI, TTOATBEPIKIAIONINE OCHOBHBIC MOJIOKEHUS
MOJIEKYJIIPHOKMHETHUECKOU TEOPHH.

Mopenu TBEPOTO, )KUIKOTO U Ta3000pa3HOT0 COCTOSTHUH BemiecTBa. Kpucrammmaeckue u
amop¢usbie Tena. OObSICHEHNE CBOMCTB ra30B, KUIKOCTEH U TBEP/IBIX TNl HA OCHOBE MOJIOKCHHIA
MOJICKYJISPHO-KUHETUYECKOU Teopun. CMavyrBaHUE U KalMWJUISIPHBIC SIBIICHUS. TeIIoBoe
pacuIMpeHue U cKaTue.

Temmnepatypa. CBsi3b TEMIEPaTyPhl CO CKOPOCTHIO TETIOBOTO ABUKEHUS YaCTHII.
Buytpennss sHeprusi. CriocoObl M3MEHEHUS! BHYTPEHHEH SHEPTUU: Terionepeaada u
COBepIIeHHE padoThl. BUbI TeIIONEpEe1aun: TEIJIOMPOBOAHOCTD, KOHBEKIIUS, U3JTyUCHHE.

KonmuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTD BellecTBa. TeriooOMeH U TerIoBoe
paBHOBecHe. Y paBHEHHE TEIJIOBOTO Oananca. [1naBineHue u oTBepieBaHNe KPUCTATTHIECKUX
BelIeCTB. Y elbHas TeruioTa rmasienus. [lapoodpazoBanue u konaeHcanus. Vicnapenue.
Kunenue. Y nenpHas Termnora mapooOpa3zoBaHus. 3aBUCUMOCTb TEMITEPATypPhl KATICHUS OT
aTMOoC(hepHOro JaBJICHUS.

Brnaxnocts Bo3myxa.

DHeprus TOIUIMBA. Y IebHAas TEIIOTa CrOpaHusl.

[Tpuntumner padoTs! TeroBsix Asurateneit K1/l remmoBoro aeurarens. TenmoBsie
JIBUTATEIH M 3alIUTa OKPYXKAIOLIEH Cpe/ibl.
3aK0H COXpaHEHUs U IPEBPAIICHHSI SHEPTHUH B TEIUIOBBIX MPOIECCaXx.
Hemoncmpayuu.

HaGmronenne 6poyHOBCKOTO JBUKEHUS.
Ha6monenue nuddysun.
HalGmronenue siBneHnii CMauyuBaHUS U KAaTWJUTAPHBIX SBICHUM.
HaGmtoieHue TemnoBoro pacuimupeHust Te.
N3menenne naBiaeHus ra3a mpu M3MEHEHUN 00bEMa M HArPEBAHWUU WJTU OXJIaKICHUH.
[IpaBuna n3aMepeHus TeMIepaTypsbl.
Bunael Terionepenayn.
OxJaxkieHue Mpu COBEPIICHUH PaOOTHI.
9. HarpeBanue rpu coBepiieHUU pabOThl BHEIIHUMHU CHIIAMHU.
10. CpaBHEHME TEIUIOEMKOCTEN pa3IMYHbIX BELIECTB.
11. HaGmronenue KUIIeHUs..
12. HabGnrofeHre moCcTOSIHCTBA TEMIIEpaTyPhI MTPH MJIaBICHUH.
13. Moenn TEIUIOBEIX ABUTATEIIEH.
Jlabopamopuwie pabomul u onvimol.
OnBITHI 10 OOHAPYKEHUIO TCUCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSDKECHUS.
OnbITHI 1O BRIPALTMBAHUIO KPUCTAJJIOB MTOBAPEHHOM COJIM WIIM caxapa.
OnBITH 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHHUSI Ta30B, KUJIKOCTEH U TBEPBIX TEIL.
Omnpenenenre AaBlieHUs BO3Ayxa B OasioHE MITIPHUIIA.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCThD JIaBJICHUS BO3/4yXa OT €ro 00bEMa 1
HarpeBaHusl WIN OXJIAKICHUS.
6. IlpoBepka rumoTe3bl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJKOCTH B
TEPMOMETPHUYECKOI TpyOKe OT TeMIepaTypehl.
7. HaOmroneHune n3MEHEHHsI BHYTPEHHEH SHEPTUH TeJa B PE3yJIbTaTe TEIIONepeIadu U
paboThI BHEITHHUX CHIL
UccnenoBanue siBIeHUS TEIII000MEHA TTPU CMEIIMBAHUHU XOJIOTHON U TOPSYEH BOJIBI.
9. OmpexneneHue KOIUIECTBA TEIUIOTHI, TOTYUYEHHOTO BOJOW MPH TEIIIO0OMEHE C HarpeThiM
METaJUTMYECKUM IHIHHIPOM.
10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npouecca ucnapeHus.
12. Onpesenenre OTHOCUTENbHON BIaKHOCTH BO3/1yXa.
13. Onpenenenne yneabHON TEIUIOTHI IIJIABJICHUS JIbJA.
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Paznen 7. DiekTpuyeckue M MATHUTHBbIE SIBJIEHHS.

OnexTpusanus Ten. [[Ba poga a1aeKTpUUECKUX 3aps10B. B3anMonelicTBre 3apsKeHHbBIX
ten. 3akoH KysoHa (3aBUCHMOCTD CHJIbI B3aUMOACHCTBHS 3apSyKEHHBIX TEJ OT BETHMUNHBI
3apsJI0B U PACCTOSIHUS MEXY TEIAMM).

Onekrpuyeckoe noiie. Hanmpsk€HHOCTH 35ekTpryeckoro nostst. [IpuHnmn cynepnosunum
AIIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsaoB. JIeMEHTapHbIN AIeKTpudeckuil 3apsaa. CTpoeHue
atoMa. IIpoBOTHUKM 1 AMDIEKTPUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOI0 3apsa.

DJIEKTPUYECKHUI TOK. Y CIIOBHUSI CYIIECTBOBAHMS JIEKTPUUECKOT0 ToKa. ICTOUHMKH
MIOCTOSIHHOTO TOKA. J|elCTBUS 2JIEKTPUUECKOrO TOKA (TEIIIOBOE, XUMUYECKOE, MATHUTHOE).
DJIEKTPUYECKUH TOK B )KUIAKOCTAX U razax.

Onexrpuueckas nens. Cuiia Toka. DieKTpuueckoe HanpskeHue. ColpoTUBIEHUE
IIPOBOJIHMKA. Y IETILHOE CONPOTUBJICHUE BellecTBA. 3aK0H OMa /Il ydacTKa Ienu.
ITocnenoBarenbHOE U MapaUIEIbHOE COCAUHEHUE IIPOBOJHUKOB.

PaboTta u MOLTHOCTB 3NIeKTpUUecKoro Toka. 3akoH Jxoymns—Jlenna. DnexTpuueckue nenu
U TIOTPEOUTENHN HIIEKTPUYECKOM 3Heprun B 0bITy. KopoTkoe 3aMbIkaHHE.

[ToctossHHBIE MarHuThI. B3auMoelicTBUE MOCTOSSHHBIX MAarHUTOB. MarHuTHoOE ToJie.
MaruuTtHoe nosie 3eMJIM ¥ €0 3HaueHue s )kU3HU Ha 3emiie. OnbIT Operena. MarHuTHoe nose
AJIEKTPUYECKOTO TOKa. [[puMeHeHne AIeKTPOMarHuToB B TEXHUKE. J[eiICTBHE MarHUTHOTO MOJIA
Ha MPOBOJHUK C TOKOM. DJIEKTPOABUIATENb IOCTOSHHOTO TOKa. Mcnonp3oBanue
AJIEKTPOJIBUraTeIe B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OmnsiTel Dapanes. SBneHue aneKTpoMarauTHON nHyKuuu. [Ipasuno Jlenna.
OnekrporeHepatop. CriocoObl MOTYyUEHUS IEKTPUUECKON IHEPIUH. DIESKTPOCTAHIINHN Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DnexTpu3anus Te.
JIBa posia aleKTpUUECKUX 3aps0B M B3aUMOJCHCTBHE 3apsKEHHBIX TEll.
YCTpOoUCTBO U JEHCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUUECKAs NHIYKIIUS.
3aKOH COXpaHEHMsI IIEKTPUUECKUX 3apsI0B.
[IpOBOHUKY W TUATEKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUN 2JIEKTPUYECKOTO TTOJIA.
M cTOYHHUKN TOCTOSIHHOTO TOKA.
JlelicTBUSA DIIEKTPUYECKOTO TOKA.
. DJIEKTPUYECKUH TOK B KUIKOCTH.
. I'azoBb11 paspsn.
. I3MepeHune cuiibl TOKa aMIepMeETPOM.
. I3Mepenue 371eKTpUYeCcKOro HalpsyKEHUs. BOJITMETPOM.
. Peocrar n Mara3uH cOnpOTHBIICHHM.
. B3anmopencTere oCTOSTHHBIX MarHUTOB.
. MonennpoBaHre HEBO3MOKHOCTH PA3EJICHHS MOJOCOB MATHUTA.
. MogenupoBaHue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
. OneIT Opcrena.
. MarautHoe nose Toka. JJIEeKTPOMarHur.
. JlelicTBHE€ MarHMTHOTO IOJISI HA MPOBOJIHUK C TOKOM.
. DIIeKTpOIBUTATEIb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBIEHUS 3J1€KTPOMarHUTHOM MHIYKIUU.
. OnbiTel Dapages.
. 3aBUCHMOCTb HaIlPaBJICHUS NHIYKIHOHHOTO TOKA OT YCJIOBHI €r0 BOZHUKHOBEHUSI.
25. DneKTporeHepaTop oCTOSHHOTO TOKA.
Jlabopamopnwvie padbomot u onvimol.
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OnbITHI IO HAOIOICHHUIO IEKTPU3ALMH TNl MHIYKIIUEH U IPH CONPUKOCHOBEHUU.

HccenenoBanue nefcTBUS DIIEKTPUYECKOTO MOJIS HA IPOBOJHUKY U TUIJIEKTPUKH.

C6opka 1 mpoBepKa pabOThI AIEKTPUUECKON IIETIH OCTOSHHOTO TOKA.

W3mepenue u peryiupoBaHHe CUJIbl TOKA.

W3mepeHnue U peryinpoBaHue HAPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIbI TOKA, UIYIIETO Yepe3 Pe3UCTOp, OT COMPOTUBICHUS

pe3ucTOpa M HaIpsHKEHUS Ha PE3UCTOPE.

7. OnbITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb IEKTPUUECKOTO CONTPOTUBICHUSI TPOBOJHUKA
OT €ro JUIMHBI, IUIOUIa/Id NOTIEPEYHOI0 CEUEHNUS U MaTepHraa.

8. IIpoBepka mpaBuiia CI0XKEHHS HAMIPSKEHUI MTPH MTOCIIEI0BATEILHOM COEIMHEHUH IBYX
PE3UCTOPOB.

9. Tlpoepka npaBuia JUisl CUJIbI TOKA MPU MapajieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOThI STESKTPUUECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.

11. OnpeneneHne MOITHOCTH JIEKTPUIECKOTO TOKA, BBIIEIIEMON HA PE3UCTOPE.

12. ccnenoBanne 3aBUCUMOCTH CHJIbI TOKA, HIYILETO YEPE3 JTAMIIOUKY, OT HaIIPSLKEHUS Ha
HEH.

13. Onpenenenune KIIJl HarpeBarens.

14. MccnenoBaHre MarHUTHOTO B3aMOJEHCTBHUSA TOCTOSIHHBIX MarHUTOB.

15. 3y4yeHne MarHUTHOTO MOJISl TIOCTOSTHHBIX MarHUTOB IIPU UX OOBbETUHEHUH U
pa3ieIeHuN.

16. MccnenoBanne AeMcTBUS SIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICCTBUS KATYIIKH C TOKOM U
Mar"ura oT CHJIbl TOKA U HaIPaBJIEHUS TOKA B KaTyIIIKE.

18. 3yuenue AeiCTBUS MarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

19. KonctpynpoBanue U u3yueHue padoThl AJIEKTPOABUTaTENs.

20. U3mepenne KII/] anekTpoaBuraTeibHOM yCTaHOBKH.

21. OnbITHI 10 MUCCIIENOBAHUIO SBJIEHUS 3JIEKTPOMAarHUTHON UHIYKLMHU: UCCIIEOBAHNE

M3MEHEHUH 3HaYeHMsI U HAaIPaBJICHUS! MHAYKIIHOHHOTO TOKA.
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Pa3nea 8. Mexannueckue siBJICHUSI.

Mexanundeckoe aBuxkeHue. MarepranpHas Touka. Crucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOro IBHKEHUsI. PaBHOMEPHOE NpsIMONIMHENHOE JBHKeHUE. HepaBHOMEpHOE
psSIMOJIMHEHOE JBIKeHne. CpeHsis 1 MTHOBEHHAsI CKOPOCTh TeJla TPU HEPaBHOMEPHOM
JIBUKEHUH.

Yckopenue. PaBHOyCKOpeHHOE TIpsiMONTHHEITHOE IBIbKeHne. CB0oOOHOE maieHne. OmbIThI
lanunes.

PaBHOMEpHOE ABMKEHUE TI0 OKpYkHOCTHU. [lepron n gactora obpamienus. JInaeitHas u
yIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

[TepBe1it 3akoH HeroToHa. Bropoit 3akon HetoTtona. Tperuit 3akon Herorona. [IpuHnmn
CYNEPIO3ULUHU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHHs: Cujia TPEHUS CKOJIbKEHHUS, CHIIa TPEHUS
MIOKOSI, IPYTUE BUJIBI TPEHUS.

Cuna TSKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO MaICHUS.
JBwxenue nnanet Bokpyr Connua. [lepas kocMuueckas ckopocts. HeBecoMocTs 1
Ieperpys3KHu.

PaBHOBecue matepuanbHOil TOuku. AOCOMOTHO TBEP0E Teo. PaBHOBecHe TBEpIOTO Tena
C 3aKpEIUIEHHOM OChIO BpaieHusi. MomMeHT cuiibl. L[eHTp TskecTH.

Nmnynse Tena. U3menenue ummnynbca. UMnynbe cuibl. 3aKOH COXpaHEHUsI UMITYJIbCa.
PeaxTnBHOE ABMKEHME.

Mexanuyeckasi paboTa U MOITHOCTh. PaboTa cuil TshkecTu, ynpyroctu, TpeHus. CBs3b
sHepruu u padoTsl. [loTeHnanbHas sHEprus Tena, MOAHITOro Hajl MOBEPXHOCTHIO 3EMIIH.



[loTenumanbHas sHEprus cxkatoil npyxuHbl. Kunetnueckas sneprus. Teopema 0 KHHETHUECKOM
SHEPruu. 3aKOH COXPaHEHUsS] MEXaHUYECKON SHEPTHUH.

Hemoncmpayuu.
Halmronenne MexaHM4eCKOTO ABUKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

[

2. CpaBHeHME MYTEW U TPACKTOPHM IBHKEHHS OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO
pPAa3HBIX TEJI OTCUETA.

3. H3mepeHue CKOPOCTH U YCKOPEHUS MPSMOJIMHEHHOTO IBUKCHHUS.

4. HccnepoBaHu€ MPU3HAKOB PABHOYCKOPEHHOTO JBHKCHUS.

5. HabmoneHnue nBHXEeHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MEXaHHMYECKUX SIBICHHH, MPOUCXOAITUX B cUcTeMe oTcuéTa « Temexkar

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTENILHO KaOuHeTa (PU3HKH.

7. 3aBHCUMOCTbH YCKOPEHHMS T€JIa OT MAcChl Tejla U ACHCTBYIOIIEH HA HETO CUJIBI.

8. HaOmronenue paBeHCTBA CHII IPU B3aUMOACHCTBUH TEIL.

9. H3MeHeHue Beca Tena NPy YCKOPEHHOM JIBH>KCHUU.

10. Ilepenaua umnyJsbca Npu B3aUMOAECHCTBUU TEI.

11. IIpeoOpa3zoBanus SHEPTUU TIPHU B3aUMOJICHCTBUU TEJ.

12. CoxpaneHue UMITyJIbCca IIPU HEYTIPYTOM B3aUMOJIEHCTBUU.

13. CoxpaneHue uMmyJibca Mpu adCOIIOTHO YIIPYTOM B3aUMOICHCTBUH.

14. HabnroneHrne peakTHBHOTO JIBUYKEHUSI.

15. CoxpaHeHre MEXaHUYECKOW SHEPTUH MTPU CBOOOTHOM TaICHHH.

16. CoxpaHneHne MEXaHUYECKOM dHEPIUU NIPU ABMKEHUHU TeJIa MO AEUCTBUEM MIPYKUHBI.

Jlabopamopuwvie pabomot u onvimol.

1. KonctpyupoBaHue TpakTa JUlsl pa3rOHa U AAJbHENIIEr0 paBHOMEPHOTO JIBUKEHUS
HIapPHUKA WIH TEJIEKKH.

2. OrmpeneneHue cpeIHe CKOPOCTH CKOIBKEHUS OpyCKa MM IBUKECHHUS IIapHKa I10
HAKJIOHHOM TUIOCKOCTH.

3. Omnpeznenenue yCKOpEeHUs Tela IPU paBHOYCKOPEHHOM JIBHKEHUU 110 HAKJIOHHOMN
IIJIOCKOCTH.

4. MW ccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJIbHOW CKOPOCTH.

5. TIpoBepka rumoTessl: €Ciu MPH PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HaYallbHOW CKOPOCTH
IyTH OTHOCATCS KaK Psii HEUETHBIX YUCEN, TO COOTBETCTBYIOIIME POMEKYTKU BPEMEHU
OJINHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIbHOTO
JIaBJICHMSL.

7. Omnpenenenue kodhPuImeHTa TPEHUS CKOIBKCHHS.

Omnpenenenne KECTKOCTU NPYKUHBI.

9. Omnpexnenenue pabOThI CUIIbI TPEHUS ITPU PABHOMEPHOM JIBUKEHHUH Teja 110
TOPU30HTAJILHON IIOBEPXHOCTH.

10. Onpenenenne paboOTHI CHIIBI YIIPYTOCTH TP MOIBEME TPy3a C UCIIOIH30BAHUEM
HETOABI)KHOTO U MOABHYKHOTO OJIOKOB.

11. 3y4yenue 3aKkoHa COXpaHEHHUS SHEPTHH.

*®

Pa3zgen 9. Mexannueckue KoJ1e0aHus U BOJIHEI.

KonebartenbHoe nmkenne. OCHOBHBIC XapaKTEPUCTHKHU KOJICOAHHMIA: IEPHO/], 4ACTOTa,
aMIuIUTy1a. MaremMaTu4ecKuil U Npy>KMHHbIA MasiTHUKH. [IpeBpainenne snepruu npu
KOJ1e0aTeIIbHOM JIBHYKEHUU.



3aryxaromue konedanus. BeiHyxeHHbIe kKonebanus. Pezonanc. MexaHndeckue BOJTHBI.
CaoiicTBa MexaHWYECKUX BOJIH. [Ipo1oapHbIE U TTOTIepeyHbIe BOJIHEBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHus. MeXaHUYECKUE BOJIHBI B TBEPJIOM TeJIE, CENCMUYECKUE BOJIHBI.

3Byk. [’ poMKOCTBH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIHppa3Byk U yIbTpa3ByK.

Hemoncmpayuu.
HaGmronenue konebanuii T moa 1eHCTBUEM CHITBI TSDKECTH U CHJTBI YIIPYTOCTH.
Hab6mnronenue koneGanuii rpy3a Ha HUTH U HA IIPYKUHE.
HaGmronenne BeIHYKIEHHBIX KOJIeOaHUH U pe30HaHca.
PacnipocTpanenue npoAoabHbIX U MONEPEUHbIX BOJH (HAa MOJIEIN).
Habitoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI pe30HaHC.
Jlabopamopnwvie pabomot u onvimol.
Omnpenenenre 4acToThl U Mepro/ia KoeOaHN MaTeMaTHIeCKOT0 MasTHUKA.
2. Ompenenenne 4acTOThl U IEPHO/Ia KOJICOAHHI NPy KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPHOJa KOJIeOAHU MOIBEIICHHOTO K HUTH TPy3a OT
JUTMHBI HUTH.
4. HccnenoBaHue 3aBHCUMOCTH MEPUO/Ia KOJICOAHH MPYKUHHOTO MassTHUKA OT MaCChI

rpysa.
5. TIpoBepka HE3aBUCUMOCTH IEepr0/ia KoJeOaHuil rpy3a, MOIBEIIEHHOT0 K HUTH, OT MacChl

rpysa.

6. OnbIThL, IEMOHCTPUPYIOLINE 3aBUCUMOCTh NEPHOAA KOJICOaHNH MPY>KUHHOTO MAasITHUKA
OT MAaccChl Irpy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue yCcKOpeHUs] CBOOOIHOTO Ma[CHUsI.

A
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Pasnea 10. D1eKTpoMarHuTHoOe 10Jie M 3JIEKTPOMATHUTHBIEC BOJIHBI.
DJIEKTPOMArHUTHOE T0JI€. DJIEKTPOMArHUTHBIE BOJIHBL. CBOMCTBA AJIEKTPOMArHUTHBIX
BOJH. [1Ikana 351eKTpOMarHuTHBHIX BOJIH. Vcnonb30BaHuE 3JIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM
CBSI3H.
OnexTpoMarHuTHas npuposa csera. CKopocTh cBeTa. BosIHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 37€KTPOMarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopuwie pabomuvl u onvimol.
1. M3yuyeHue CBONCTB AJIEKTPOMArHUTHBIX BOJIH C TTIOMOIIBIO MOOUIILHOTO TeseoHa.

Pa3zgen 11. CeroBLI€ SIBJIEHHS.
Jlyuesast monens cBera. ctounnku ceta. [IpsMoauHetHOE pacpOCTpaHEHUE CBETA.
3atmenust CosHia u JIynsl. Otpaxenue cBera. [lmockoe 3epkaiio. 3akOH OTpa)KE€HUsI CBETA.
[Ipenomnenue cera. 3aKoH npeoMieHus cBeTa. [lojiHoe BHyTpeHHEE OTpakeHHE CBETA.
Hcnonbs30BaHKE MOJHOTO BHYTPEHHETO OTPAXKEHHSI B ONITHYECKUX CBETOBOJAX.
Jlunza. Xop nyueit B aun3e. OnrTudeckas cucreMa ¢Goroarnapara, MUKPOCKONa U
Teneckona. ['a3 kak ontudeckas cucreMa. biim3opykocTs U JaTbHO30PKOCTb.
Pasnoxxenue 6enoro cera B criekTp. OnbiTel HptoToHa. ClOKEHUE CIIEKTPAThHBIX IIBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpsamonnHeiHOE pacIpOCTpaHEHUE CBETA.
OTtpaxkeHue cBeTa.
[Torydyenue n300pakeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
IIpenomienue ceera.
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OnTuyeckuii CBETOBO/I.

Xox myueit B coOuparolei JInH3e.

Xox Jydeil B paccenBarolei JIMH3E.

[Tomyuenne n300paskeHUIA ¢ TOMOIIIBIO JTHH3.

9. Tlpuniun neiicTBus ¢oToanmnapara, MUKPOCKOIA U TEIECKOIIA.

10. Mopnens rasa.

11. Pa3noxeHnue 6enoro cBera B CIEKTP.

12. TTomy4yenue 6€10T0 CBETA MPH CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopuwie pabomul u onvimol.
WccnenoBanue 3aBUCUMOCTH yTJIa OTPaKEHUSI CBETOBOTO JIy4a OT yTJja MaJCHHs.
W3ydeHne xapakTepuCTHK H300pakeHUs IPeIMETa B INTIOCKOM 3epKale.
HccnenoBanue 3aBUCHMOCTH yTJIa TIPEJIOMIICHHUSI CBETOBOTO JIyda OT yIJIa MajieHus Ha
TPaHUIE «BO3YyX—CTEKIION.
[Tomyuenue n300pa>keHU ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenre (OKYCHOTO PACCTOSIHUS M ONTHYECKON CHITBI COOUPAIOIIEH TUH3BI.
OMBITHI TIO Pa3JIOKEHUIO OEI0T0 CBETa B CIIEKTP.
OMnBITHI 110 BOCTIPUATHIO I[BETA MPEAMETOB IIPU WX HAOIIOICHUN Yepe3 I[BETOBBIC
(GUIBTPBI.
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Paspnen 12. KBanToBbI€ SIBJICHUS.

OmnbiThl Pesepdopaa n minanerapuas moaens aroma. Mojens atoma bopa. Mcnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHEYaTsIe CIIEKTPBI.

PagnoaxtuBHOCTH. Anb(a, Oeta- u ramma-uznydeHus. CTpoeHHne aTOMHOTO sIpa.
Hyxnonnas moznens aromHoro sapa. M3oronel. PagnoakruBHele npeBpanienus. [lepuon
II0JTypacraaa aTOMHBIX JIEP.

SnepHble peakiiy. 3aKOHBI COXPaHEHUS 3apsI0BOTO U MaCCOBOTO YUCEIN. DHEPrus CBA3H
aTOMHBIX s7ep. CBs3b Macchl ¥ dHepruu. Peaknuu cuHTtesa u aenenus saep. Mcrounuku
sHeprun CoJiHIa U 3BE3L.

SnepHas sHepretuka. JleiicTBYs paAMOAKTUBHBIX U3JIyYE€HUHN Ha )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.
CrieKTpsl N3ITy4eHHUs U MOIJIOIIEHNUS.
CrieKTphl pa3IMYHBIX Ta30B.
CrnexTp BoJiOpoJa.
HaGmronenue tpexoB B kamepe Buibcona.
PaboTa cuéTurka HOHU3UPYIOUUX U3ITyUECHUH.
Perucrpanus uzinydeHus IpUpOIHBIX MUHEPAJIOB U MPOIYKTOB.
Jlabopamopuwie pabomul u onvimol.
1. HaOntoneHue CIUIOUIHBIX U TMHEHUYATHIX CIEKTPOB U3TyUYEHUS.
2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUH YaCTULIBI 10 TOPMO3HOMY ITyTH (I10
dororpadusim).
3. U3mepeHue paanoakTUBHOTO (OHA.

IHoBTOPUTEIBHO-00001IA0 NI MOYJIb.

[ToBTOpUTENHEHO-0000IIAIOLTNI MOy b IPEIHA3HAYEH JIJISI CUCTEMATU3aUH U
0000111eHUS TPEIMETHOTO COJIEP’KaHUs U OIBITA JAeSITeIbHOCTH, IPUOOPETEHHOTO TP U3YUEHHUH
BCETo Kypca (PM3MKH, a TaKXkKe /Ul HOJrOTOBKHA K OCHOBHOMY T'OCYJJapCTBEHHOMY 3K3aMEHY 110
¢buznke U1t 00yUarommxcsl, BBIOPABIINX 3TOT Y4eOHBIN MpeIMeT.

[Tpu u3yueHnn JTaHHOTO MOAYJIS PEANU3YIOTCSI U CUCTEMATU3UPYIOTCS BUIBI
JIESITEIbHOCTH, HA OCHOBE KOTOPBIX 00€CTIeYUBAETCS IOCTHKEHUE MPEMETHBIX U
METaInpeIMETHBIX TUNIAHUPYEMBIX Pe3yJIbTaTOB 00yUYeHUs, POPMHUPYETCS
€CTECTBEHHOHAYYHasi TPaMOTHOCTh: OCBOCHHE HAayUHBbIX METOJIOB MCCIIEI0BAHUS SIBJICHUM
NPUPOBI M TEXHUKH, OBJAJICHUE YMEHUSMH OOBACHATH (PU3NUYECKHE SBICHUS, TIPUMEHSS
MOJTy4YEHHBIE 3HAHUS, PelliaTh 3a7a4d, B TOM YHCIIE KAUeCTBEHHbIE U AKCIIEPUMEHTAIbHbIE.
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[IprHIMIIMAIBHO OEATENIBHOCTHBIN XapakTep JaHHOTO pa3/elia peain3yeTcs 3a CUET TOro,
YTO 00YUaOIIHUECs BHIMOIHSIOT 3a/IaHMs], B KOTOPBIX UM TPEJIaraeTcs:

Ha OCHOBE TOJYYEHHBIX 3HAHUH PACO3HABATh U HAYYHO OOBSICHATH (DU3HUECKUE SIBICHUS
B OKpPY’KaroIIeH MPUPOE U OBCETHEBHOM KU3HU;

MCIOJIb30BaTh HAYYHBIC METO/IbI UCCIIEIOBAHUS (PU3NICCKUX SBICHUH, B TOM UHCIE TS
MPOBEPKH TUIOTE3 U MOTYYCHUSI TEOPETUUECKUX BBIBOJOB;
00BSCHATH HAYYHBIE OCHOBBI HanOOJIee BAKHBIX JOCTHKCHHUI COBPEMEHHBIX TEXHOJIOTHIA,
Hanpumep, MPAKTUYECKOTO UCTIOIb30BaHMS PA3JIMYHBIX HICTOYHUKOB SHEPTUHA HA OCHOBE 3aKOHA
MIPEBPALLECHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB JHEPTUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBLIET'O OBPA30OBAHUSA

N3yuenne pu3nku Ha ypoOBHE OCHOBHOTO 0011Iero 00pa3oBaHUs HAMpPaBICHO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB.

B pesynbprate uzydenus Gu3MKu Ha ypOBHE OCHOBHOTO 001I1ero 00pa3oBaHus y
oOyuatorierocst OyyT c(hOpMHUpPOBAHBI CIIEIYIOIINE TUIHOCTHBIEC PE3YIbTaThl B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUSA:
- IPOSIBJIEHUE UHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSTHUIO pOCCHICKON (prU3MuecKol HayKH;
- IEHHOCTHOE OTHOIICHHUE K JIOCTHKEHUSM POCCUNCKUX YUEHBIX-(DU3HUKOB;
2) rpa’kIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS
- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKJICHUN OOIECTBEHHO 3HAUYMMBIX U ATUYECKHX
po0JieM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTIKEHUN (DU3HKHY;
- OCO3HAaHME Ba)KHOCTU MOPAJIBHO-ITUYECKUX MPHUHIIMIIOB B ICATEIBHOCTU YUYEHOTO;
3) 3cTeTUYECKOT0 BOCTIUTAHUS
- BOCTIPUATHE ICTETHUECKUX KadecTB (PU3NUYECKOIN HayKH: €€ TapMOHUYHOTO OCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;
4) IEeHHOCTH HAYYHOI'0 MO3HAHHUSA:
- OCO3HAaHME LEHHOCTHU (PU3MUECKOI HayKH KaK MOIIHOT'O HHCTPYMEHTA MMO3HAHUSI MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAJKHENIIEN COCTABIISIIOLIEN KYJIbTYPBI;
- pa3BUTHE HAYYHOU JTF0003HATEIBLHOCTH, MHTEPECA K HUCCIIeI0BATENbCKON AEeSITEIbHOCTH;
S) popmMupoBaHus KyJbTYpPbl 310POBbSl 1 IMOLMOHAJIBLHOI0 0JIATONOTYYHS:
- OCO3HaHME LIEHHOCTH 0€30MacHOro 00pasa KU3HHU B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE,
BaXHOCTH IPaBUJI O€30M1aCHOT0 OBEJICHUS Ha TPAHCIIOPTE, Ha JOPOrax, ¢ AIEKTPUUECKUM U
TEIUIOBBIM 000PY/I0BaHUEM B JIOMAIIIHUX YCIOBUSX;
- c¢(hOpMUPOBAHHOCTDH HaBBIKA pe(ICKCHH, TPU3HAHUE CBOETO MPaBa Ha OMIMOKY M TaKOTo K€ MpaBa
y APYTOro 4elI0BeKa;
6) TPy10BOT0 BOCIIUTAHUA:
- aKTMBHOE y4YacTHe B PEIICHUU MPAKTHUECKUX 3a7a4 (B paMKax ceMbH, 00pa30BaTeIbHOMN
OpraHu3aIim, TOpPoja, Kpas) TEXHOJIOTMYECKON U COLMATbHOM HAapaBJICHHOCTH, TPEOYIOIUX B TOM
yucie U PU3NIECKUX 3HAHUM;
- HHTEpEC K MPaKTUYECKOMY U3YUEHHUIO podeccuil, CBA3aHHBIX ¢ (PU3UKOM;
7) 3KOJIOTH4eCKOr0 BOCIIMTAHMSI:
- OpUEHTAaLUs Ha TPUMEHEeHHEe (PU3NUECKUX 3HAHUH JUISl pellieHHs 3a1a4 B 00JIACTH OKPY KaIoIIeH
cpenbl, INITAHUPOBAHUS IOCTYIIKOB U OLIEHKH MX BO3MOYHBIX ITOCJIEICTBHM JIJI1 OKPYIKaOIIEeH
cpensl;
- OCO3HaHME INI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTel UX PelIeHus;
8) aganTanuu K H3MEHAIOIIUMCSH YCJIOBUAM COUMAJIBLHON M IPUPOIHOM Cpeabl:
- IOTPEeOHOCTH BO B3aUMO/ICHCTBUY PY BHIMIOJIHEHUH UCCIIEIOBAaHUI U MPOEKTOB (PHU3HUECKOI
HAIPAaBJIEHHOCTH, OTKPBITOCTH OIBITY ¥ 3HAHUSAM JIPYTHUX;
- IOBBIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO A TEIbHOCT;



- MOTpeOHOCTh B (HOPMUPOBAHUH HOBBIX 3HAHUI, B TOM YKCiIe (POPMYITHPOBATH HJICH, IIOHSATHUS,
TUTNIOTE3BI O U3UYECKUX O0BEKTAX U SIBJICHUSX;

- 0CO3HaHMe JePUIUTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;

- INTAHUPOBAHUE CBOETO PA3BHUTHS B IPHOOPETCHUHN HOBBIX (PM3MUECKUX 3HAHUM;

- CTpeMIJICHUE aHATTM3UPOBATH U BBISBIISITH B3AUMOCBSI3U IPUPO/IBI, OOIIECTBA M SKOHOMHKH, B TOM
YHUCJIE C UCTIOIB30BaHUEM (PU3MUCCKUX 3HAHUM;

- OIICHKA CBOMX JCHCTBHI ¢ YUETOM BIHSIHHS HA OKPYIKAIOIIYIO Cpey, BO3MOKHBIX INI00ATBHBIX
MOCJIEICTBUH.

METAHNPEAMETHBIE PE3YJIbTATDBI

B pesynbrare ocBoeHUs MporpamMmsl 1o (pU3MKe Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBanus y o0ydaromnierocst 0yayT copMHpOBaHbl MeTanpeIMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOIIME T03HABATEIbHbIE YHUBEPCAIbHbBIE YUeOHbIe IeHCTBUS, KOMMYHUKAaTUBHbIE
YHHMBEpCallbHbIe Y4eOHbIC IEHCTBHSI, PETYISATUBHbIC YHUBEPCAJIbHBIC YUeOHbIE IeHCTBUA.

ITo3HaBaTebHBIC YHHBePCAJIbHbIC Y4eOHbIe NeliCTBUS

ba3oBble jiornueckue 1eMCTBUSA:

BBISIBIISATh M XapaKTepU30BaTh CYIECTBEHHbIE IPU3HAKNA OOBEKTOB (SBICHH);

YCTaHABIIMBAThH CYIECTBEHHBIA MPU3HAK KJIaCCU(PUKAIIUN, OCHOBAHUS JUIsl 0000ILIEHUS U
CPaBHEHHS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTpUBaeMbIX (aKTax, JaHHBIX U
HaOJIOICHUSAX, OTHOCAIIMXCS K (PU3MUECKUM SBICHUSM;

BBISIBJISITH IPUYMHHO-CIICCTBEHHBIE CBSI3U NIPU N3YYEHUH (PU3HMUECKUX SIBJICHUH U IPOIECCOB,
JIeNaTh BBIBOJIBI C MCIIOJB30BAaHUEM JICYKTUBHBIX M MHAYKTHUBHBIX YMO3aKIIOUEHUH, BBIIBUTaTh
TUIOTE3bI O B3aUMOCBS3SIX (PU3NYECKUX BEJINYHH;

CaMOCTOSITEJIEHO BBIOMPATH CIIOCO0 perieHus yueOHOH pU3nuecKoil 3ajaun (CpaBHEHUE
HECKOJIbKMX BapUaHTOB pelleHUs], BBIOOp Harboliee MOIX0/SMIIET0 ¢ yUETOM CaMOCTOSATENbHO
BBI/IEJICHHBIX KPUTEPHUEB).

Bba3zoBble uccienoBarenbckme 1eiCTBUS:

MCII0JIb30BaTh BONPOCH! KaK UCCIIEN0BATENBCKUI HHCTPYMEHT MIO3HAHMS;

IIPOBOJAMTH IO CAMOCTOSATEIBHO COCTABIIEHHOMY IJIaHY OIBIT, HECIOKHBIN (PU3NUECKHit
HKCIEPUMEHT, HEOOJIbIIIOE UCCIIeI0BaHNE (PU3NUECKOTO SIBIICHUS;

OILICHMBATh HAa IPUMEHHUMOCTb U JJOCTOBEPHOCTh MH(POPMAIIHIO, TTOTYYSHHYIO B X0/I€
UCCIJIEIOBaHMsI MJIU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POPMYITUPOBATH 000OIIEHHS U BBIBOIBI 10 PE3YyJIbTaTaM MPOBEIEHHOTO
HaOJII0IeHUS, OTIbITA, UCCIICOBAHMS;

MIPOrHO3MPOBATh BO3MOXKHOE JalibHENIIIee pa3BUTHEe GU3NUECKUX MTPOLIECCOB, a TAKKE
BBIJIBUTATh TIPEATIOJIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pa6ora ¢ undopmanmueii:

IPUMEHSTH Pa3JInYHbIE METO/Ibl, MHCTPYMEHTBI U 3aPOCHI IIPH MTOUCKE U 0TOOpe HHPOPMALIUN
WM JAHHBIX C YYETOM MPEJIOKEHHOM yueOHoM pu3ndeckoi 3aaaun;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATh HH(POPMAIIUIO PA3IINYHBIX BUIOB U
(dhopm mpeacTaBIeHNUS;

CaMOCTOSITEJIEHO BEIOMPATH ONTUMAIBbHYIO (hOpMY IIpECTaBICHUS HHPOPMALIUU U
WUTIOCTPUPOBATH peliaeMble 3a7jaul HECIIOKHBIMU CXEMaMHu, luarpaMMaMu, HHON TpaduKkoil u
UX KOMOUHAIMSIMU.

KoMMmyHukaTHBHBIE YHUBepcaibHble yueOHbIe el CTBHUS:

B X0/1¢ 00CYX/IeHUs y4eOHOro Marepuaia, pe3yabTaToB J1a00opaTOpHBIX paboT U MPOEKTOB
3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYXk/1aeMOI TeMbI U BbICKA3bIBATh UJEH, HAIICIICHHbIE Ha
peleHue 3aJjauu 1 MoJiiep KaHue 01aroxenaTeaIbHOCTH OOLICHHUS;



COTIOCTABJISITh CBOU CYXKACHHUS C CY>KICHHUSIMH JIPYTUX YUYaCTHUKOB JMAaora, OOHapyKUBATh
pa3IM4Me U CXOJICTBO MO3UIIHIA;

BBIPAYKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U ITUCbMEHHBIX TEKCTAX;

MyOJIMYHO MPEJICTABIISATh PE3YIHTAThI BHITTOJIHEHHOTO (PU3NYECKOTO OMBITA (IKCTICPUMEHTA,
UCCIIE0BAHMS, IPOEKTA);

MMOHUMATh U UCIOJIB30BATh MIPEUMYIIIECTBA KOMAaHHONW W WHIUBUIyIBHOU PaOOTHI MpH
pEIIeHNH KOHKPETHON (PU3NYECKOM MPOOIIEMBI;

MPUHUMATh L€ COBMECTHOM JEATEIBHOCTH, OPraHW30BbIBATH IEUCTBUS MO €€ TOCTHKEHUIO:
pacmpenensaTh poiu, 00CyKIaTh MPOIECCH U Pe3yIbTaThl COBMECTHOM paboThl, 0000IaTh
MHEHUS HECKOIBKHX JIFOJICH;

BBITIOJTHATH CBOIO YacTh paOOTHI, JOCTUTAsI KAUECTBEHHOTO PE3YJIbTaTa M0 CBOEMY HAIIPABICHUIO
Y KOOPJIUHUPYS CBOM IEUCTBHUS C IPYTUMHU YJIE€HAMH KOMaH/IbI;

OIICHMBATh KAUYeCTBO CBOETO BKJIaJa B OOIINI MPOAYKT MO KPUTEPHSIM, CAMOCTOSITEIILHO
c(hopMyIHPOBAHHBIM YUYACTHUKAMHU B3aHMMOICHCTBHS.

PeryasiTuBHbIe yHUBEpCcaJIbHbIE y4eOHbIe 1eiicTBUS

Camoopranuzanms:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUsIX, TPEOYIOMUX IS pEeLICHUS
bu3nUecKux 3HaHUM;

OPUEHTUPOBATHCS B PA3IMYHBIX MMOAXO0/1aX MPUHATHUS pelIeHUH (MHAUBUIYaIbHOE, IPUHATHE
pEelLlIeHNus B IpyMIe, IPUHITHE PELLIEHUI TPYIIIOi);

CaMOCTOSITENIbHO COCTABJISTh aJITOPUTM pellieHus: GU3NYECKOM 3a/1auil UK TJIaHA UCCIIEOBAHUS
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
IIpeaJIaracMble BapuaHThl PEIICHUI;

JienaTh BHIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLIUOHAJIbHbI HHTE/JIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUM U IIpeIaraTh IiaH €€ U3MEHEHNs,

OOBSACHATH MPUYNHBI JOCTHKEHUS (HEAOCTIXKEHUS) Pe3yIbTaTOB JAESTeIbHOCTH, AaBaTh OLCHKY
proOpPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHBBI B J€STEILHOCTD (B TOM YHCIIE B XOJ BHIIIOJIHEHUS (PU3UYECKOTO
MCCIICIOBAHMSI WJIM IIPOEKTA) HA OCHOBE HOBBIX O0OCTOSITEIbCTB, M3MEHUBILIUXCS CUTYAlUH,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTATA LIEJIA U YCIIOBUSM;

CTaBUTH ce0s HAa MECTO JIPYToro YeiaoBeKa B X0JIe CIiopa WK AUCKYCCHUU Ha HAYYHYIO TEMY,
[IOHUMATb MOTUBBI, HAMEPEHHUSI U JIOTUKY IPYroro;

MpU3HaBaTh CBOE MPABO Ha OLIMOKY MPH pelleHnr (U3NYECKUX 3a/1a4 WK B YTBEPKACHUAX HA
Hay4HbIE TEMBI ¥ TAKOE K€ IIPaBO JAPYyroro.

IMPEAMETHBIE PE3YJIBTATbBI

K koHiry o0y4enus B 7 Kj1acce IpeMETHbIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTH Y 00YHUAIOIIUXCSI YMEHUI:
UCTIOJIb30BaTh MOHATHA: (PU3NYECKHE U XUMUUECKHUE SIBIICHUS, HAOII0AeHNE, SKCIICPUMEHT,
MOJieJIb, TUTIOTE3a, EAMHUIIBI (PU3NYECKUX BETUUYHMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS
BeliecTBa (TBEPIOE, JKUAKOE, Fa3000pa3HOE), MEXaHWYECKOE JIBUKECHUE (PAaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOIIMHENHOE), TPAEKTOPHsI, paBHOJAEHCTBYIOIAs CUiIa, AeQopMarius
(ynpyras, niaacTu4eckas), HeBeCOMOCTb, COOOIIAOIINECS COCYIbI;
pasznuyaTh siBieHus (auddy3us, TEII0OBOE IBIKCHIE YaCTHUIl BEIIECTBA, PABHOMEPHOE
JIBUKEHNE, HEPABHOMEPHOE JBM)KEHUE, MHEPLUS, B3aUMO/ICHCTBUE TEJl, PABHOBECUE TBEPBIX
TeJ ¢ 3aKperIEHHON OChIO BpalleHUs], Ilepeiadya JaBIeHUs TBEPAbIMU TeJIaMH, )KUJKOCTSIMU U
razamu, arMoc(epHoe J1aBjeHue, JIaBaHue Tell, IPEeBPaIIeHUs] MEXaHUYECKON SHEPrum) 1o



ONMCAHUIO UX XapPaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX TaHHOE
buznyecKoe sIBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUCHHBIX (PM3UUECKUX SBJICHUN B OKPYXKAIOIIEM MHUpPE, B TOM
yucie (pu3nyecKre BJICHUs B IPUPOJIE: PUMEPHI IBUKEHUS C PA3TUYHBIMU CKOPOCTSMHU B
JKUBOM U HEXXUBOW ITPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHUKE, BIUSIHNE
aTMoc(epHOro JaBJlIeHUs Ha )KMBOW OpraHU3M, IJIaBaHUE PbIO, pblyard B TeJie YejIoBeKa, Mpu
ATOM MEPEBOJUTH MPAKTUYECKYIO 331a4y B yueOHYI0, BBIJICNATh CYIIECTBEHHBIC CBOMCTBA
(npu3HaKku) U3HYECKUX SIBICHUM;

OIKCHIBATh U3yUYCHHbIE CBOMCTBA TeN U (PU3NYECKHE SBJICHUS, UCIIONB3Ys (pu3nueckue
BEJIMUMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMsl, TyTh, CKOPOCTh, CPEHSSI CKOPOCTb,
CUJIa yIPYTOCTH, CUJIA TSKECTH, BEC TEJIA, CUJIA TPEHUS, AaBlIeHUE (TBEPAOIO TeIa, )KUIKOCTH,
rasa), BbITAJIKMBAIOIIAs CHJla, MEXaHHYecKas paboTa, MOIIIHOCTb, IJIEY0 CUIIbl, MOMEHT CHUJIbI,
KO3 PUIIMEHT MOJIE3HOTO ACHCTBUS MEXaHU3MOB, KHHETUYECKAasl U MOTCHIUAIbHAS SHEPTHsl),
IIPY OMMCAHHUU MTPABUIIBHO TPAKTOBATh (GU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEJIUUMH, UX
0003HaYCHHS U eTMHUIIBI (PU3HMUECKUX BEIUYHH, HAXOIUTH (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(bu3NYECKYyI0 BEIMYUHY C APYTUMU BEIMUYMHAMU, CTPOUTH T'paUKH N3YUEHHBIX 3aBUCUMOCTEN
(bu3nUecKuX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBJICHUS U MPOLIECCHI, HCIOB3YS MpaBuiia
CJIOKEHMSI CUJI (BJIOJIb OTHOM MpsIMOit), 3akoH I'yka, 3akoH [lackains, 3akoH Apxumena, mpaBuiIo
paBHOBecHsI ppluara (6J10Ka), «30JI0TO€ PABUII0» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
SHEPIUH, PH STOM JIaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIUCHIBATH €T0
MaTE€MaTHYECKOE BBIPAXKECHHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, TPOLIECCHI U CBOWCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE
CUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BhISABIATh NIPUYUHHO-CIIEACTBEHHBIE CBS3H,
CTPOUTH OOBsICHEHHE U3 1—2 JOrMYECKUX II1aroB ¢ Onopoit Ha 1—2 W3y4eHHBIX CBOICTBA
(bU3UYECKUX SIBICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3a1a4u B 1—2 1eHCTBUS, UCTIONB3Ys 3aKOHBI M (HOPMYJIBI, CBS3bIBAIOIINE
¢bu3nyecKre BeIMYMHBL: HA OCHOBE aHaJIM3a yCIIOBUS 3aJ]au 3allChIBaTh KPaTKOE yCIIOBHE,
MOJCTABIATH (PU3MUECKUE BETHUUHBI B (POPMYJIBI U IPOBOIUTH PACUETHI, HAXOAUTh CIIPABOYHbIC
JTaHHbIE, HEOOXOAMMBIE JIJISl pEeLICHHUS 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MOJTy4YEHHOM
(bu3nUecKoil BETUUNHBI;

pacrno3HaBaTh MPoOIEeMbl, KOTOPbIE MOYXKHO PEIINTh PU MOMOUIN (PU3NIECKIX METOJIOB, B
ONMCAHNUHU UCCIIEJOBAHMSI BBIAEIATH IPOBEPSIEMOE MIPEIIONI0KEHNE (TUIIOTE3Y), pa3In4aTh U
MHTEPIIPETUPOBATH MOTYUYEHHBIN pe3yIbTaT, HAXOAUTh OIKUOKY B XOJI€ ONBITA, JIeJIaTh BHIBOIBI
I10 €T0 pe3yJIbTaTaM;

MIPOBOAMTD OMBITHI 110 HAOTIOACHUIO PU3NUECKUX SBJICHUIN MU PU3NYECKUX CBOMCTB Tell:
(bopMyIHpOBaTH MPOBEPSEMBIE MPEANIONOKEHHS, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO
000pyA0BaHuUs, 3aMUCHIBATh XOJI ONbITa U (DOPMYIHPOBATH BHIBObL;

BBITOJIHATH NMPSIMbIE U3MEPEHHS PACCTOSHUS, BPEMEHH, MacChl Tella, 00b&Ma, CHIIbI U
TEMIIEPATYPHI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IU(PPOBLIX TPUOOPOB, 3aIUCHIBATH TOKA3aHUS
puOOPOB ¢ YIETOM 3aJaHHON aOCONMIOTHON OTPEITHOCTH U3MEPEHHIA;

MIPOBOAMTD HCCIIEIOBAaHNE 3aBUCUMOCTH OJTHOM (PU3MUECKON BEIMUUHBI OT IPYro ¢
MCIIOJIb30BaHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBHMIKYILETOCs TENa OT
BpPEMEHHM JIBUKEHUS TeJla, CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Tella, KadyecTBa 00paboTKu
IIOBEPXHOCTEN TEJ U HE3aBUCUMOCTHU CUJIbI TPEHUS OT ILIOIIAANA COIIPUKOCHOBEHUS TEJI, CUJTIBI
YOPYTOCTH OT Y/UIMHEHUS IPYKUHBI, BBITAJIKUBAIOLIEH CUIIBI OT 00bEMa MOTpyKEHHON YacTu
TeJa ¥ OT IMJIOTHOCTH KUIKOCTH, €€ He3aBUCUMOCTH OT IUIOTHOCTH TeJIa, OT IIIyOUHBI, HA
KOTOPYIO IMMOTPYKEHO TEJI0, YCIOBUH TUTABaHUS TEJ, YCIOBHN paBHOBECHS pblyara u OJIOKOB),
y4acTBOBATh B INITAHMPOBAHUH YU€OHOTO MCCIIeI0BaHUs, COOMPATh YCTAHOBKY U BBIIIOJIHSTh
U3MEpEeHUs, cIeays IpeyIoKEeHHOMY IJI1aHy, (PMKCUPOBATh PE3yJIbTAThI TOJIYyYEHHOM
3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUJIE MPEATIOKEHHBIX TaOIMIl ¥ TpadUKOB, J1e/IaTh
BBIBOJIBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;



IIPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETUUUH (IUIOTHOCTH BELIECTBA )KUKOCTU U
TBEPJIOTO TEIa, CUJIa TPEHUS CKOJIBKEHHSI, JaBIICHIE BO3/AyXa, BRITAIKMBAOIIAS CHJIA,
JefcTByIOIIas Ha MOTPYKEHHOE B )KUIKOCTh TEJ0, KOA((HUIIMEHT MOJIE3HOTO ISHCTBHS MTPOCTHIX
MEXaHU3MOB), CIIE/Tysl MPEI0KECHHOW WHCTPYKIIMU: TIPY BBITTOTHEHUH U3MEPEHHUH cOOMpaTh
HKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIATH 3HAYCHUE UCKOMOM BETMUUHBI;

coOroaaTh MpaBuiia TEXHUKHU 0€30MacHOCTH IpU padoTe ¢ 1a00paTOpHBIM 000PYI0BaHHEM;
yKa3bIBaTh MPUHIMIIBI JEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JTMHAMOMETP, COOOIIAIOIINECS COCYBI, 0apOMETp, pPhIUar, MOIBM)KHBIA U HETIOIBUKHBIN OJIOK,
HaKJIOHHAs IIOCKOCTh;

XapaKTeprU30BaTh MPUHIUIIBI JICHCTBHS N3YYCHHBIX MPHOOPOB U TEXHUUECKUX YCTPOUCTB C
OTIOPOi Ha MX ONMHUCAaHUs (B TOM YHCIIE: MOALUIUITHUKH, YCTPOMCTBO BOAOIPOBO/IA,
THPaBINYECKUI Mpecc, MAaHOMETP, BEICOTOMED, TIOPITHEBOW HACOC, apEOMET)), HCITOIB3YSI
3HAHUS O CBOMCTBAaX (PM3MUECKUX SBJICHUN M HEOOXOAUMBIE (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOIUTH MPUMEPHI (HAXOJUTh HHPOPMALIUIO O TPUMEPAX) MPAKTUIECKOTO HCIIOJIb30BAHMS
(bu3nUecKnX 3HAHUH B MOBCEIHEBHOMN KU3HU JIUISl 0OecieueHus1 0€30TIaCHOCTH TIPU OOpaIIeHUH ¢
npubopaMy U TEXHUYECKHUMHU YCTPONCTBAMHU, COXPAHEHUS 3710POBbS M COOIIOIEHUS] HOPM
HKOJIOTHYECKOTO TTOBEJICHHSI B OKPY’KaIOIIeH cpe/ie;

OCYILECTBIIATH OTOOP UCTOYHUKOB MH(pOpMaIuu B IHTepHETE B COOTBETCTBUH C 33JaHHBIM
MOWCKOBBIM 3aIIPOCOM, Ha OCHOBE MUMEIOIINXCS 3HAHUH 1 TIyTEM CPaBHEHUS Pa3TMUHBIX
MCTOYHUKOB BBIJICNATH HUH(OPMAIIHIO, KOTOPAs ABJSETCS MPOTUBOPEUMBOM MM MOXKET OBITh
HEJIOCTOBEPHOMU;

UCTIOJIb30BATh NMPH BBHINOJIHEHNHU YUEOHBIX 3a/JaHHI HAYYHO-TIONMYJISIPHYIO TUTEPaTypy
(bU3NIECKOTO CoIepKaHMsI, CIIPaBOYHBIC MaTepPHaIbl, pecypchl ceTi HTepHeT, Bi1aaeTh
npruéMamMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHbIE KPATKUE MMCbMEHHBIE U YCTHBIE COOOIEHHs Ha OCHOBE 2—3
WCTOYHUKOB HH(pOpMaIuu (pr3mdecKoro coaepKaHusl, B TOM YHCIIe IMyOJIHMIHO AeTaTh KpaTKHe
COO0OIIeHHUs 0 pe3yibTaTax MPOEKTOB WIN Y4eOHBIX UCCIIEIOBAHUI, TPU ATOM IPAMOTHO
WCTIOJIb30BaTh M3YUYCHHBIH MOHATUIHBIN armapaT Kypca (PU3UKH, COPOBOXKAATH BHICTYIIIICHUE
Mpe3EHTALNEM;

MIPY BBITTOJTHEHUH YUEOHBIX TIPOCKTOB M UCCIICAOBAHUH pacIpeiesiiTh 00s3aHHOCTH B TPYIIE B
COOTBETCTBUH C OCTaBJICHHBIMU 3a/1a4aMH, CJICIUTh 3a BBITIOJIHEHUEM IIJIaHa JICHCTBHM,
aJIeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIAJ B JICSITEIHLHOCTD TPYIIIbI, BEICTPAUBAThH
KOMMYHHUKaTHBHOE B3aMMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K koHIty o0y4enus B 8 kjacce npeMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JTOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y 00YHUAIOIIUXCSI YMEHUI:
MCIIOJIb30BaTh MOHATHSA: Macca ¥ pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE aTOMOB U MOJIEKYI,
arperatHble COCTOSIHUS BEIIECTBA, KpUCTAIIMUECKHE U aMOp(HBIE Tela, HACHIIICHHBINA 1
HEHACBILICHHBIN Tap, BIAKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHS SHEPTUs, TEIJIOBON
JIBUTATEIb, 3JIEMEHTAPHBINA AIEKTPUUYECKUH 3apsi]l, SJIEKTPHUUECKOE T0JIe, TPOBOJHUKU U
JDJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TI0JIE;
pas3nnyaTth SBJIECHUS (TEIUIOBOE PACIIMPEHUE U CXKATUE, TEIUIoNepeiada, TENJI0BOE paBHOBECHE,
CMauMBaHME, KallWJUIAPHBIE SIBICHUS, HCIIAPEHNE, KOHACHCALUs, TUIABJIEHUE, KPUCTAIIIN3aLUs
(oTBepaeBaHue), KUTICHHE, TeIuIonepeaayda (TemIonpoBoOIHOCTb, KOHBEKIINS, U3TyYEHHE),
AIIEKTPU3ALINA TEJN, B3aUMOECHCTBHE 3apsI0B, JEHCTBUS 2JIEKTPUUECKOT0 TOKA, KOPOTKOE
3aMbIKaHuE, B3aUMOJIEHCTBUE MarHUTOB, IEHCTBUE MATHUTHOTO MOJIS HA IPOBOJIHUK C TOKOM,
AJIEKTPOMArHUTHAS MHAYKIHS) IO OTMIMCAHHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOUINX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PM3UUECKUX SBJICHUN B OKPYXKAIOIIEM MHUPE, B TOM
yucie (u3nyeckre BJICHUs B IPUPOJE: OBEPXHOCTHOE HATSKEHUE U KaWUISIPHbIE SIBICHUS B



IpUpPOJIe, KPUCTAIUIBI B TIpUpoe, u3nyueHue ConHIa, 3aMep3aHie BOJI0EMOB, MOPCKHUE OpHU3BI,
o0Opa3oBaHHe pOChl, TYMaHa, UHEsl, CHeTa, 3JIEKTPUUECKUE SBJICHUS B aTMOC(epe, AIEKTPUIECTBO
JKUBBIX OPraHU3MOB, MArHUTHOE T0J1e 3eMJIH, Jpeid MOII0COB, POJIb MATHUTHOTO MOJIS JUIS
KHU3HU Ha 3emiie, OJISPHOE CUSTHUE, ITPU STOM MEPEBOIUThH MPAKTUYECKYIO 3aauy B y4eOHY1O,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKN) (PU3MUECKUX SBICHUH;

OMMCHIBATh U3yUEHHBIE CBOMCTBA Te U (PU3NUECKHE SABJICHUS, UCTIONb3Ysl (PU3UUECKHe
BEJIMUMHBI (TEMIIEPATypa, BHYTPEHHSSA SHEPT U, KOJIMUYECTBO TEIUIOTHI, Y IEIbHASI TEIIIOEMKOCTh
BELIECTBA, y/AeJIbHAs TEIJIOTa IUIABJICHUS, Ye/IbHas TEIUIOTa MapooOpa3oBaHus, yIeIbHas
TEIUIOTa CTOPaHUs TOIUTUBA, KOA(PPHUIIMEHT MOJIE3HOTO JeHCTBUS TEIJIOBOM MAIINUHBL,
OTHOCHTEIIbHAS BIIAJKHOCTh BO3/lyXa, AIEKTPUUECKUH 3aps/l, CUIIA TOKA, AIEKTPUIECKOE
HarnpsHKEHUE, CONPOTUBIICHUE POBOAHUKA, YIIbHOE CONIPOTUBIICHHE BEIIeCTBa, padoTa 1
MOIIIHOCTb 3JIEKTPUYECKOTO TOKA), IPU ONMKMCAHUU MPABUIBHO TPAKTOBATH (DU3HUECKUNA CMBICT
UCTIOJIb3YEMBIX BEJTMUNH, 0003HAUYEHUS U €AUHUIIB (PU3NUYECKUX BEITMUMH, HAXOAUTh (POPMYJIBI,
CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BETMYUHAMU, CTPOUTDH Ipauku
U3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBJICHUS U MPOLIECCHI, UCIOB3YSl OCHOBHBIC
I0JIO’KEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHLIUII CYTIEPIIO3ULINH
noJiel (Ha KaueCTBEHHOM YpOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH OMa i yyacTKa LenH,
3aKkoH Jlxoynsa—JleHna, 3aKkoH cOXpaHEHUs SHEPTUH, IIPU ATOM JaBaTh CJIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3alIMChIBAaTh €T0 MaTEMaTHUECKOE BhIPAKEHHUE;

O00BSICHATH (PU3NUECKUE TPOLIECCHI M CBOIMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYalluil
MIPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH NPUUMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH
o0BsicHeHUe U3 1—2 JTOrMUecKUX IMIaroB ¢ Onopoi Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3NUECKUX
SIBJICHUH, (PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIe 3aa4u B 2—3 IEHCTBHSI, UCTIONb3Ys 3aKOHBI H (HOPMYJIBI, CBS3bIBAIOIINE
¢bu3nyecKue BeIMYMHBL: HA OCHOBE aHaJIM3a yCIIOBUS 3aJ]au 3alllChIBaTh KPaTKOE yCIOBHE,
BBISIBIISATh HEJJOCTATOK JAHHBIX JUIS PELICHUS 3a]jauu, BHIOUPATh 3aKOHBI H (POPMYIIBI,
HeoOXouMbIe 1Jis €€ peleH s, IPOBOAUTh Pacu€Thl U CPABHUBATH MTOJIyYEHHOE 3HAUCHUE
(bu3nUecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh MPOOIEMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH (PU3NUYECKUX METO/IOB,
MCIIOJIb3YS ONIMCAHUE UCCIEA0BAHNS, BBIIEIAT IPOBEPAEMOE MPEATIOTI0KEHUE, OLICHUBATD
MPABUJIBHOCTD MOPsIJIKA MPOBEICHUS UCCIIEIOBAHMUS, JIEJIaTh BBIBOIBI;

MIPOBOJIUTH OMBITHI MO HAOIIOIEHUIO (PU3HUECKUX SBICHUN MU (PU3MUECKUX CBOWCTB TEI
(KanWIISIpHBIE SIBICHUS, 3aBUCUMOCTbD JIaBJICHUS BO3/1yXa OT €ro 00bEMa, TeMIepaTyphl,
CKOPOCTH TIpoliecca OCTHIBAHUS M HarPEBAHUS ITPH U3JIyYEHHUHU OT LIBETA U3JIyYarolien
(mornommatoeit) MOBEpXHOCTH, CKOPOCTh UCTIAPEHHSI BOJBI OT TEMIIEPATYPbI )KUJIKOCTH U
Iionaan €€ MOBEPXHOCTH, MIEKTPU3ALNS TEN U B3aUMOAECHCTBHE AIEKTPUUECKUX 3aps/I0B,
B3aMMO/ICICTBHE MOCTOSHHBIX MAarHUTOB, BU3yaJln3allis MarHUTHBIX MOJIEH TOCTOSTHHBIX
Mar"HuToB, I€HCTBUS MarHUTHOTO MOJIs1 HA TPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuUTa,
CBOICTBA 3JIEKTPOABUTATENS TOCTOSIHHOTO TOKA): (hOpMYIHpPOBaATh MPOBEPSIEMbIE
NPEOI0KEHUs], COOUPATh YCTAHOBKY M3 MPEI0KEHHOT0 000py/10BaHNUs, OMUCHIBATh X0
omnbITa ¥ (OpMyIHPOBATH BHIBOIbL;

BBITIOJIHATH MPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTENIBHOM BIIaXXHOCTU BO3/yXa, CUJIbI TOKA,
HAIPSDKEHUS C UCTIOJIb30BAaHUEM aHAJIOTOBBIX IPHUOOPOB U TaTYMKOB (PU3NYECKUX BETUUMH,
CPaBHUBATh PE3YyJIbTAThl U3MEPEHUH C YUETOM 3aaHHOM aOCOIIOTHON MOTPEIIHOCTH;
MIPOBOAMTD HCCIIEIOBAaHNE 3aBUCUMOCTH OJTHOM (PU3MUECKON BEIMUUHBI OT IPYrol ¢
UCII0JIb30BaHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTD COIIPOTUBIIEHUS MIPOBOIHUKA OT €r0
JUTMHBI, TJIOLIAAH MOIIEPEYHOro CEYEHUS U yIeIbHOIO COMPOTHUBIICHHUS BEIIECTBA MPOBOIHUKA,
CHWJIBI TOKA, UAYLIETO Yepe3 MPOBOIHUK, OT HAIPSKEHUS Ha MPOBOJIHUKE, UCCIIEOBAHNE
MOCJIE0BATENBHOIO U MapaslieIbHOIO COeIMHEHUI MPOBOIHUKOB): TJIAHUPOBATH
UCClieIoBaHNe, COOMPaTh YCTAHOBKY U BBITIOJIHITH U3MEPEHUS, CIeAys MPEUI0KEHHOMY IUIaHy,



(bUKCUPOBaTh Pe3yIbTAThl HOTYYSHHON 3aBUCUMOCTH B BUJIE TaOIUI] U TpadUKOB, JAeIaTh
BBIBOJIbI 110 pe3yJIbTaTaM HCCIIEIOBaHMUS;

MIPOBOJIUTH KOCBEHHbIE U3MEPEHHUs (PU3NUECKUX BETMUUH (yIeIbHas TeIJI0EMKOCTD BEIIECTBa,
COINPOTUBIICHUE MPOBOJIHUKA, pa0OTa U MOIIIHOCTb ANEKTPUUECKOT0 TOKA): MIIAHUPOBAThH
U3MEpPEHusi, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEAYs MPEAI0KEHHON HHCTPYKIIUHU, U
BBIUHCIISTh 3HAUEHNE BEJINUMHBI,

co0ur01aTh MpaBHiIa TEXHUKH OE€30MaCHOCTH MIPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;
XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB C
ONOpPOM Ha MX ONMHCAHUsA (B TOM YHCIIE: CUCTEMA OTOIUIEHUS JOMOB, TUTPOMETp, NIapoBast
TypOuHa, aMIIEpMETP, BOJIbTMETP, CUETUHK DIIEKTPUUECKON SHEPTUHU, JIEKTPOOCBETUTEIIbHbIE
npuOOpPBI, HarpeBaTeIbHBIE JIEKTPONPHOOPHI (TIPUMEPHI), STEKTPUUECKUE PETOXPAHUTEIH,
AIIEKTPOMArHuUT, 3JIEKTPOABUTATEb IIOCTOSIHHOTO TOKA), UCTOJIb3Ys 3HAHUS O CBOICTBaX
¢bu3nueckux ABICHUNA U HEOOXOAMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUUYECKHE YCTPOUCTBA U U3MEPUTEIbHbIE TPUOOPHI 110 CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (KMJIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTATENIb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI JIEKTPHUYECKUX
LIENEH ¢ MOC/IE0BATEIbHBIM U NapalIEIbHBIM COEIUHEHUEM 3JIEMEHTOB, pa3jinyasl yCIOBHBIE
0003Ha4YEeHUSI PJIEMEHTOB AJIEKTPUUECKUX LEMeil;

MPUBOIUTH PUMEPHI (HAXOJUTh HHPOPMALIUIO O TPUMEPAX) MPAKTUIECKOTO HCIIOJIb30BAHMS
¢bu3nyecKuX 3HaAHUM B MOBCEAHEBHOM KM3HU JUIsl oOecrieueHus: 6e301acHOCTH TP 00paIleHuu ¢
npubOpaMy U TEXHUYECKHUMHU YCTPOHCTBAMU, COXPAHEHUS 3710POBbS M COOIIOIEHUS] HOPM
HKOJIOTUYECKOT0 MOBEJICHHSI B OKPY KaloLIeH cpele;

OCYILECTBIIATH MOUCK MH(pOopMarun pusnyeckoro coaepxanus B IHTepHeTe, Ha OCHOBE
UMEIOLINXCS 3HAHUN U TTyTEM CpaBHEHHUS JIOTIOJIHUTEIbHBIX HCTOUHUKOB BBIICIATh
MHPOPMALINIO, KOTOPAs SIBJISETCS IPOTUBOPEUNBOM MIIM MOXKET OBITh HEJJOCTOBEPHOM;
MCIOJIb30BaTh MPHU BHIMOJHEHUH YU€OHBIX 33JaHUI HAyUYHO-TIONMYJIPHYIO JTUTEPATypy
(bu3nUECKOro cosepkaHusl, CIpaBOYHbIC MaTepHaibl, pecypchl ceTh HTepHeT, Bl1aaeTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpPMAIMK U3 OAHON 3HAKOBOI
CUCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHbIE MUCbMEHHBIE U KpaTKUE YCTHBIE COOOIIeHUs, 0000111ast HHPOpMAIIIO
U3 HECKOJIBKUX UCTOUHUKOB (PU3MUECKOTO COJCPKAHUS, B TOM YHUCIIE MyOIMYHO MPEICTABIAT
pe3yJIbTaThl MPOEKTHOM MM UCCIIE0BATEIbCKOMN e TEIbHOCTH, IPU 3TOM IPAMOTHO
UCIIOJIb30BaTh U3YYCHHBIM MOHATUIHBIN anmapaT Kypca (PU3MKH, COPOBOXKAATH BHICTYIIIICHUE
MpE3EHTALNEH;

IIPY BBIMTOJIHEHUH YYEOHBIX MPOEKTOB U UCCIIEAOBAHHUM (PU3NYECKHUX MPOLIECCOB PACHIPEIEIIATh
00513aHHOCTH B TPYIINE B COOTBETCTBUU C ITOCTABJIEHHBIMH 3a/1a4aMH, CJIEIUTh 32 BBIMOJIHEHUEM
IUIaHa JIeHCTBUN U KOPPEKTUPOBATh €r0, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIa B
JIeSITEJIbHOCTD TPYIIIIBI, BEICTPAaUBAaTh KOMMYHHUKATUBHOE B3aUMO/ICHCTBUE, TPOSBIISL
TOTOBHOCTb pa3peaTh KOH(QIUKTHI.

K koHIty o0y4enus B 9 kjacce npeaMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JTOJKHBI
oTpaxarb cHOPMUPOBAHHOCTH Y 00YHUAIOIIUXCSI YMEHUI:
MCIIOJIb30BAaTh MOHATHUSA: CUCTEMA OTCUETA, MaTEpHaJIbHAS TOUKA, TPAEKTOPHSL, OTHOCUTEIBHOCTD
MEXaHMYECKOT0 JBHKeHus, nedopmanus (yrnpyras, miacTudeckas), TpeHue,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U NIEPErpy3KH, LIEHTP TSHKECTH, a0COTOTHO
TBEPOE TEJO0, LIEHTP TSKECTH TBEPAOIO Tella, paBHOBECUE, MEXaHNUECKHUE KOJeOaHusl U BOJIHBI,
3BYK, HH(Dpa3BYK M yJIbTPa3BYK, JJICKTPOMAarHUTHBIEC BOJIHBI, IIKaJIa JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JalIbHO30PKOCTh, CIIEKTPhI UCITyCKaHUS U MOTJIONIeHus, anb(da, 6eTa- u
ramMMma-n3JIy4eHus, U30TOIb, SIZIEpPHAsl YHEPTETHKA;
pa3ianyath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIIMHEHHOE TBUKEHHE,
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE BI)KEHUE, CBOOOIHOE TTa/IEeHHE Tell, pPABHOMEPHOE
JIBUKEHHE 110 OKPY>KHOCTH, B3aUMO/JICHICTBHE TE€J, pEaKTUBHOE JIBUKEHHE, KOjeOaTeIbHOe



JBIKEHHE (3aTyXalol1e U BBIHYKICHHBIC KOJIeOaH!s ), PE30HAHC, BOIHOBOE BUKCHHE,
OTpaKEHHUE 3BYKa, MPSIMOJIMHEHHOE PACTIPOCTPAHEHHUE, OTPAKCHHUE U MPEJIOMIICHUE CBETA,
MOJIHOE BHYTPEHHEE OTPakKeHUE CBETA, pa3joKeHUe 0eI0ro CBeTa B CIEKTP U CII0KECHUE
CIICKTPAJIBHBIX OBETOB, JUCIICPCHUA CBECTA, CCTCCTBECHHAA PAIUMOAKTUBHOCTH, BOSHUKHOBCHHUEC
JMHEWYATOro CHEeKTpa U3IyUEHHUs ) M0 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOITUX JTAaHHOE (DU3UUECKOE SIBICHHE;

pacro3HaBaTh MPOSIBICHNE U3YUYCHHBIX (PU3MUYECKUX SIBICHUN B OKPYKAIOIIeM MUpPE (B TOM
YqUcCJie (i)I/ISI/I'-IeCKI/Ie SABJICHUSA B ITPUPOJC: IIPUITHNBBI U OTJIUBLI, IBUKCHUEC IIJIAHCT ConHeyHol
CHUCTEMBbI, PEaKTUBHOE JIBUKEHHUE KMBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB KUBOTHBIMH,
3eMJIETPSICEHHE, CEICMUYECKHE BOJIHBI, IlyHAMH, 3XO0, [[BETA TEJI, ONTUYECKUE SBJICHUS B
npupojie, OUOIOrHYecKoe NeHCTBUE BUANMOTO, YIAbTPa()HUOIETOBOTO U PEHTTEHOBCKOTO
U3ITy4eHUH, €CTeCTBEHHBIH PaInOAKTUBHBIA (DOH, KOCMUYECKHUE JTyUHd, paJHOAKTUBHOE
U3IIy4eHHE MPUPOJIHBIX MUHEPATIOB, ICUCTBUE PAIMOAKTUBHBIX U3ITyYEHHUN HA OPraHu3M
‘—IeJ'IOBeKa), IIpU 5TOM MEPEBOJAUTH MPAKTHUYCCKYIO 3a1a4y B y‘IC6Hy10, BBIJICJIATE CYHICCTBCHHBIC
CBOICTBa (MIpU3HAKK) PUINIECKUX SBICHUI;

OIMMUCBIBATb U3YUCHHBIC CBOWCTBA TEN U (1)I/ISI/It-IeCKI/Ie ABJICHUA, UCITIOJIb3Y A (1)I/ISI/I‘I€CKI/IG
BEJIMYUHBI (CPEAHSS U MTHOBEHHAs! CKOPOCTh Tejia IPU HEPABHOMEPHOM JIBMXKEHUH, YCKOPEHUE,
NEPEMCUICHUC, ITYTh, YIJIOBasA CKOPOCTh, CHUJIa TPCHUSA, CHUJIa YIIPYTIOCTH, CHUJIa TSAXKECTH,
yCKOpeHue CBOOOIHOTO Ma/IeHus, BEC Tella, UMITYJIbC Tela, UMIYJIbC CHIIbI, MEXaHHUeCKast
pa60Ta 1 MOIIHOCTbB, IOTCHIHAJIbHAA SHEPTUA TCjia, IIOJHATOTO HaA IIOBEPXHOCTHIO 3EMIIN,
MOTEHIMAIbHAS YHEPTUS CKATOU MPYKUHBI, KHHETUUECKasi YHEPTUs, MTOJTHAsI MEXaHUYeCcKas
SHEpTrus, NICPUOJa 1 4aCcTOTa KOJ'Ie6aHI/II7I, JJIMHA BOJIHBI, TPOMKOCTB 3BYKa U BBICOTA TOHA,
CKOpOCTb CBETA, MOKa3aTesb MIPEIOMIICHUS CPE/ibl), P OMUCAaHUU PABUIBLHO TPAKTOBATH
q)HSquCKHﬁ CMBICJI UCITOJIB3YEMBIX BCJIMYUH, 0603Ha'-IGHI/I$I 1 CAUHNUIIbI CI)I/ISI/I'-ICCKI/IX BCJINYHH,
HAXOAUTh (POPMYJIBI, CBS3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIUYMHY C IPYTUMU BEIIMYNHAMH,
CTPOUTH rpapMKy U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;

XapaKkTepu30BaTh CBOMCTBA Tell, GU3NYECKUE SIBICHUS U TIPOIECCHI, UCTIONB3YS 3aKOH
COXpPAaHCHUS DHCPIrUur, 3aKOH BCCMUPHOTO TATOTCHUA, ITPUHIHWIT CYTICPIO3UINUN CUJI, ITIPUHIAIT
OTHOcHUTENbHOCTH ["anues, 3akoHbl Hpl0TOHA, 3aKOH COXpAaHEHHS UMITYJIbCA, 3aKOHBI
OTPaKEHUS U TIPEIOMIICHHUS CBETA, 3aKOHBI COXPAHECHHMSI 3PS J0BOTO M MACCOBOTO YHCET TIPH
SIEPHBIX PEAKIUAX, IPH TOM JIaBaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aITUCHIBATH €TI0
MAaTEMAaTUYCCKOC BBIPAKCHUC,

00BSACHATH (U3UYECKUE TIPOIIECCHl M CBOMCTBA Tell, B TOM YHCIIE M B KOHTEKCTE CUTYaIlni
MPAKTUKOOPUCHTHUPOBAHHOI'O XapaKTCpa: BbIABIATE HPUINHHO-CICACTBCHHBIC CBA3U, CTPOUTH
00BsicHEHUE U3 2—3 JOTMYECKHX IIIaroB ¢ OMOPON Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3NIECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIe 3a7a4u (OMUPAIOIIUECS HA CUCTEMY U3 2—3 YpaBHEHMI ), UCTIONb3YS 3aKOHbI
1 GopMyIibl, CBSI3bIBaIOIINE (PU3MUECKHE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33a/1aul
3aMUChIBaTh KPATKOE YCIOBHE, BBISBIISATH HEIOCTAIOIINE MIIM U30BITOUHBIC TaHHBIC, BEIOUPATH
3aKOHBI U CbOpMy.]'II)I, HGO6XO}II/IMBIG JJI pCUICHUs, TIPOBOJUTH pacqéTm " OILICHUBATH
PEATUCTUYHOCTH MOTYYSHHOTO 3HAYEHUS (PU3NIESCKON BETUIHHBI;

pacrno3HaBaTh MPOOIEMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH (PU3NUYECKUX METO/IOB,
HCIIOJIb3YS ONMKMCAHUE MCCIIEIOBAHNS, BBIICISTH MPOBEPSAEMOE IPEANOI0KEHNUE, OLICHUBATh
MMPaBUJIBHOCTD IMOpAaAKa MPOBCACHUA UCCIICAOBaHMsA, 1C€JIaTh BBIBOABI, MHTCPIIPETUPOBATH
pe3yJIbTaThl HAOIIOICHUH U OTIBITOB;

IIPOBOAMTD OMBITHI 10 HAOTIOACHNUIO (PU3NUECKUX SBICHUHN UM PU3NYECKUX CBOICTB TEJ
(u3ydenue BToporo 3akoHa HproToHa, 3aKOHA COXpaHEHHUS SHEPTUH, 3aBUCUMOCTh IEPHOJIa
KOJ'Ie6aHI/II71 IMMPYXXUHHOI'O MajgTHHUKA OT MaCChbl I'py3a 1 KECTKOCTHA MPY>XKWHBI 1 HE3aBUCUMOCTH OT
aMIUTATY Il MAJIBIX KOJIEOAHUH, IPSIMOJIMHEIHOE paclIpOCTPaHEHHE CBETA, pa3ioKeHue 0e1oro
CBETa B CIIEKTP, U3yUYECHHUE CBOMCTB M300paKEHUS B TIJIOCKOM 3€pKajie M CBOMCTB N300paKEeHHS
mpeaMeTa B coOMparoleit InH3e, HabM0IeHNE CITIONIHBIX M THHEHYAThIX CIICKTPOB U3ITyUEHUSs):



CaMOCTOSITENIbHO COOMPATh YCTAHOBKY U3 N30BITOYHOTO Habopa 000py0BaHMsI, OTUCHIBATH X0
OTIBITA U €TO PE3YIbTAThl, POPMYITHPOBATEH BHIBOJIBI,

MPOBOJUTH ITPU HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpeIeTIsisl cpe/iHee 3HaYCHUE
HU3MeEpsieMON BeIMUMHBI (POKYCHOE PacCTOSTHUE COOMparoIel JIMH3bI), 000CHOBBIBATH BHIOOD
crioco0a u3MepeHus (M3MEepUTEeNHHOr0 Ipudopa);

MIPOBOMTH HCCIIEIOBAaHNE 3aBUCUMOCTEN (PU3NYECKUX BETMUYHH C UCTIOJIb30BAaHUEM MPSMBIX
U3MepeHuil (3aBUCUMOCTh IyTH OT BPEMEHU TPU PaBHOYCKOPEHHOM JIBUKEHUH 0€3 HaualbHOM
CKOPOCTH, IeproJia KojiebaHui MaTeMaTHUeCKOro MasiTHUKA OT JAJIMHBI HUTH, 3aBUCUMOCTH yTiia
OTpa’KeHHsI CBETa OT yrIJjla MaJeHus U yria MpeJoMJICHHUs OT YIJla MaieHHs): TUIAaHUPOBAaTh
HCCJIEIOBaHKE, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PUKCHUPOBAThH PE3yIbTAThI MOTYYECHHON
3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUJIE TaOIMIl U rpaUKOB, J1eIaTh BHIBOJIBI 11O
pe3ysibTaTaM HCCIe0BaHus;

MIPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEITUUUH (CPEIHSSI CKOPOCTh U YCKOPEHHUE Tea
IIPY PaBHOYCKOPEHHOM JIBIKCHHH, YCKOPEHHE CBOOOTHOTO MaIeHUs, KECTKOCTD MPYKHUHBI,
KO3(PPUIIMEHT TPEHUS CKOJIBKEHUS, MEXaHn4ecKasi paboTa U MOLTHOCTh, YaCTOTa U MEPHOJL
Kosie0aHUI MaTeMaTHYeCcKoro U NPy KMHHOTO MasiTHUKOB, ONITHYECKas cujia coouparoieit
JIMH3BI, PaJIMOAKTUBHBIN (DOH): TUIAHUPOBATH U3MEPEHUS], COOUPATH IKCIIEPUMEHTAIBHYIO
YCTaHOBKY W BBITIOJHSTH U3MEPEHUS, CICITysI TPEUI0KEHHONW MHCTPYKIINH, BEIYUCIATH 3HAUCHUE
BEJIMYMHBI U aHAJTU3UPOBATH MOJTyUYEHHBIE PE3YJIbTAThI C YUETOM 3a/JaHHOM IOTPEIIHOCTH
WU3MEPEHN;

co0ur01aTh MpaBuiIa TEXHUKH OE€30MaCHOCTH MIPU paboTe ¢ 1abopaTopHbIM 000py/I0BAHUEM;
pa3nuvaTh OCHOBHBIC MMPU3HAKHM N3YYCHHBIX (PH3MUECKIX MOJIEICH: MaTepruaibHas TOUKa,
a0COIOTHO TBEPOE TEJI0, TOUEUHBII HCTOYHHK CBETA, Jy4, TOHKAs JIMH3a, TNIAaHETapHas MOJIEIb
aToMa, HyKJIOHHAasI MOJIeJIb aTOMHOTO sI/Ipa;

XapaKTepU30BaTh IPUHIUIIBI ICHCTBUS N3yUYEHHBIX TPUOOPOB U TEXHUYECKHX YCTPOMCTB C
OTIOpPO¥ HA WX OMUCAHMUS (B TOM YHCIIE: CIIUAOMETP, TATUUKHU TTOJOKEHHUS, PACCTOSIHHS U
YCKOpEHHs, paKkeTa, 9X0JIOT, OYKH, IEPUCKOI, (poToamnmapar, OnTHIECKUEe CBETOBO/IHI,
CIEKTPOCKOI, I03UMETp, KaMepa BuiibcoHa), ucnosnb3ys 3HaHUSL O CBOMCTBaX (GPU3HUECKUX
SBJICHUN U HEOOXOaMMbIe (prU3NUeCKre 3aKOHOMEPHOCTH;

UCTIOJIB30BaTh CXEMBI 1 CXeMaTHYHBIC PUCYHKH N3YYEHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTEIIBHBIX PHUOOPOB U TEXHOJIOTHUECKUX MPOIIECCOB MPH PELICHUH yueOHO-
MIPAKTUYECKUX 3a7ay, ONTUYECKUE CXEMBI Ul MIOCTPOCHUS U300paKEeHM B IIIOCKOM 3epKajie ’
coOuparoreii JT1H3E;

MPUBOJIUTH TIPUMEPHI (HAXOUTh HHPOPMAIIUIO O TPUMEPAX ) MPAKTUIECKOTO HCITOIb30BAHHMS
¢bu3nUecKrx 3HaHUH B MTOBCETHEBHOM >KHU3HHU IS oOecrieueHus: 0e30MacHOCTH MPU 0OpaIlieHu! ¢
nprOOpaMu M TEXHUYECKHUMHU YCTPOHCTBAMH, COXPAHEHUS 37I0POBBS M COOTFOICHUSI HOPM
HKOJIOTMUYECKOTO MOBEJIEHUS B OKPY’KAIOILEN CPELE;

OCYUIECTBIIATh MOUCK MH(OpMalK pusndeckoro cojepkanus B IHTepHeTe, caMOCTOATEIbHO
(bopMyIHMpys MOUCKOBBIN 3aIIPOC, HAXOUTH ITyTH OTIPEICICHUS TOCTOBEPHOCTH MOITy4EHHON
MH(POPMAIINK Ha OCHOBE UMEIOIINXCS 3HAHUHN H JIOTTOTHUTEIHHBIX HCTOYHHUKOB,;

UCTIOJIb30BATh NMPH BBHINOJIHEHNHU YUEOHBIX 3a/JaHHI HAYYHO-TIONMYJISIPHYIO TUTEPaTypy
(bu3NYECKOT0 coiepKaHusl, CIIpaBOYHbIE MaTEepHUalIbl, pecypchl ceTu HTepHeT, BiaaeTh
npruéMamMH KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIC MMCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE MH(pOpMAILIUU U3
HECKOJIbKMX UCTOYHUKOB (PU3UYECKOTO COACPKAHMUSL, TyOIUUHO MPECTABIATD PE3yIbTaThl
MIPOEKTHOMN MJIM UCCIIE0BATENILCKOM NesITeIbHOCTH, TIPU 3TOM I'PAMOTHO MCIOJIb30BaTh
M3yYCHHBIN MOHATHHHBIN ammapar u3y4aeMoro paszena GU3UKA | COPOBOXKIATh BBICTYTUICHHE
npe3eHTalmen ¢ yauéToM 0cOOEHHOCTEH ay TMTOPUN CBEPCTHHUKOB.






TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

No

HanmeHoBaHMe pa3nenos un

Konn4yecTBoO 4YacoB

DNEeKTPOHHbIE (LN poBbIE)

OCHOBHble BnAbl paboThl C

n/n TeM nporpamMmmsbl Bcer KOHTpOJ'IbeI rlpaKTML{eCKM O6pa3OBaTeﬂbele pecypchbl y4yeTOM nporpamMmmsbl
o) e paboThl e paboThl BOCMNTaHUA
Paspen 1. ®usuka v eé posib B NO3HAHUU OKpYy>XaloLero Mupa
1.1 [®u3wmka - HayKa o npupoae 2 Bubnmnoteka LLOK
https://m.edsoo.ru/7f416194
1.2 [ ®unsnydyeckne BesNYnNHbI 2 1 Bnbnnorteka LLOK
https://m.edsoo.ru/7f416194
1.3 |EcTecTBEeHHOHay4YHbIN MeToL | 2 1 Bunbnmnorteka LLOK
Mo3HaHuA https://m.edsoo.ru/7f416194
WToro no pasgeny 6

Pas3

aen 2. I'IepBOHaqaanble cBeaeHusa o CTpoeHun BeLllectTBa

2.1 |CTpoeHue BeLwecTBa 1 Bunbnnorteka LLOK
https://m.edsoo0.ru/7f416194
2.2 |\dBnxxeHune n 2 1 Bnbnnorteka LLOK
B3aMMoOencTBue 4YacTul, https://m.edsoo0.ru/7f416194
BelwecTBa
2.3 |ArperaTtHble COCTOAHUA 2 Bunbnnoteka LLOK
BellecTBa https://m.edsoo.ru/7f416194
WToro no paspeny 5
Pa3spen 3. I BUXeHue m B3amMmogencreme ten
3.1 [MexaHn4yeckoe OABNXXEHne 3 Bunbnmnorteka LLOK
https://m.edsoo.ru/7f416194
3.2 NHepuwmA, Macca, MNJIOTHOCTb 4 1 Bunbnmnorteka LLOK PeweHne KavyecTBEHHbIX
https://m.edsoo0.ru/7f416194 3apay Ha TeMy
«[1lponcllecTBna Ha
ooporax»
3.3 |[Cuna. Buabl cun 14 1 2 Bbubnnoteka LLOK
https://m.edsoo.ru/7f416194




Ne | HanmeHoBaHMe pa3fnesios u KonnyecTBo 4Yacos DNeKTpoHHble (undposbie) | OCHOBHbIE BUAbl paboTbl C
n/n TeM nporpamMmmebl Bcer KOHTpOJ'IbeI rlpaKTML{eCKM 06pa3OBaTeJ'IbeIe pecypchbl y4yeTOM nporpamMmmsbl
o) e paboThl e paboThl BOCMNTaHUA
NToro no paspeny 21
Paspen 4. laBneHue TBEPAbIX TeJ, XXUAKOCTEN U ra3oB
4.1 |ONaBneHue. MNMepepnaya 3 Bunbnnoteka LLOK
OaBNeHns https://m.edsoo.ru/7f416194
TBEPALIMN TeslaMN,
XXULOKOCTAMU U Fra3aMu
4.2 \JaBneHne XnaoKocTtu 5 Bnbnnorteka LLOK 3HaKOMCTBO C y4eHbIMU -
https://m.edso0.ru/7f416194 u3obpeTtaTenamu.
4.3 /ATmMOChepHOe naBsieHne §) Bbunbnnoteka LLOK
https://m.edsoo0.ru/7f416194
4.4 |lencTtBme XUOKOCTU N rasa 7 1 3 Bunbnnoteka LLOK
Ha NOrpy>XEéHHOEe B HNUX Teno https://m.edsoo0.ru/7f416194
NToro no pasgeny 21
Paspen 5. PaboTta n MOLWHOCTb. JHEeprus
5.1 [PaboTa 1 MOLHOCTb 3 1 Bbubnmnoteka LLIOK
https://m.edsoo0.ru/7f416194
5.2 [MMpocCTble MeXaHN3Mb 5 1 Bubnnoteka LLOK
https://m.edsoo0.ru/7f416194
5.3 [MexaHun4ecKas aHeprus 4 1 1 bubnnoTteka LOK WHTennekTyanbHasa urpa
https://m.edso0.ru/7f416194 («Mup npodeccnin»
WToro no paspeny 12
Pe3epBHOe BpemMs 3 |
OBLWEE KOJIMYECTBO HACOB INO| 68 3 12
NMPOrPAMME

8 KJIACC




HanmeHoBaHMe pa3nenos n

Konn4yecTBO 4YacoB

INeKTPOHHbIe (LngpoBbIE)

OcHoOBHbIe Bnabl paboThl

n/n TEM MNporpamMmmbl Bcer KOHTpOﬂbeI ﬂpaKqueCKM 06pa3OBaTeﬂbeIe pecypchbl C y4eTOM nporpamMmmsbl
0 e paboThl e paboThl BOCNMNTaHUSA
Pa3spen 1. TennoBble ABJIeHUNA
1.1 |CTpoeHue n cBoONCTBa 7 Bunbnnorteka LUOK Becenbl Nno Teme «Hawe
BellecTBa https://m.edsoo.ru/7f4181ce (340pOBbe, B HALLUUX
pyKax»
1.2 [Tennosble npouecchl 21 1 5 bubnnoteka LOK BupTyasibHble 3KCKypCUin
https://m.edsoo.ru/7f4181ce |«Kak xopowa npupona
Hala»
WToro no paspeny 28
Paspen 2. dneKrpuyeckue U MarHUTHble ABJIEHUA
2.1 |DneKTpunyeckue 3apanbl. 7 1 bubnnoteka LOK Ypoku 6e3onacHoCTu
3apsiyKeHHble Tena n nx https://m.edsoo.ru/7f4181ce |«[loaroTtoBkKa K
B3auMogencTeume nenctemsam B HC».,
2.2 [MocTosHHbIN 3neKTpuyecknin| 20 1 7 bubnnoteka LOK Ypokun myxecTtBa. becefbl
TOK https://m.edsoo.ru/7f4181ce |no 6opbbe C
TEPPOPN3MOM.
2.3 [MarHnTHble aBsieHus 6 1 1.5 bubnnoteka LOK buorpacna nssecTHbIx
https://m.edsoo.ru/7f4181ce |y4eHbIX. [1poekTbl «HaLwl
6e3onacHbIN MUpP>»
2.4 |DneKTpoOMarHnUTHas 4 bubnnoteka LOK
MHOYKLNS https://m.edsoo.ru/7f4181ce
WToro no pasgeny 37
Pe3epBHOe BpeMs 3
OBLLEEE KOJIMYECTBO HYACOB 68 3 14.5

Mno NPOrPAMME




9 KVIACC

Ne | HaumMeHoOBaHWe pa3fesioB U TeM Kosn4ecTBo 4Yacos DNeKTpoHHble (LndpoBLIE) OcHoBHble Buabl paboThl C y4eToOM
n/n nporpaMmmbl Bcer |[KoHTposibHble| [TpaKTU4ecKn 06paBOBaTeﬂbele pecypchl nporpamMmmbl BOCMNTaHUA
o paboThl e paboThl
Paspen 1. MexaHun4yeckue fiBJIieHUA
1.1 MexaHun4yeckoe aumxeHune n | 10 1 Bubnnoteka LLOK
crnocobbl ero onncaHus https://m.edsoo.ru/7f41a4da
6
1.2 B3anmopgencreume ten 20 1 3 Bnbnnorteka UOK PeweHne 3apnay no teme
https://m.edsoo.ru/7f41ad4a |«OcHOBbI 6e3onacHoOro
6 rnosefeHns Ha goporax»
1.3 [3aKkOHbI COXpaHeHus 10 3 bubnnoteka LOK
https://m.edsoo.ru/7f41a4a
6
NToro no pasgeny 40
Pa3zpen 2. MexaHu4yeckue Kosie0aHUA U BOJIHbI
2.1 MexaHn4yeckme KonebaHus 7 3 Bnbnnorteka LLOK
https://m.edsoo.ru/7f41ada
6
2.2 [IMexaHn4yeckme BoJHbI. 3BYK | 8 1 3 bubnnoteka LOK NHTennekTyanbHbIN MapadoH
https://m.edsoo.ru/7f41lada |«My3blka 1 ronoc».
6
NToro no pasgeny 15

Pazpen 3. dneKTpoMarHuTHoe nNos

€ U DN1IeKTPOMarHUuTHbI€ BOJIHbI

3.1 DneKTpoMarHUTHoe nose un 6 2 Bubnnoteka LOK 3HaKOMCTBO C y4YeHbIMU
3/IeKTPOMarHNTHbIE BOJIHbI https://m.edsoo.ru/7f41lad4a [HobeneBCckumMm naypeaTtamu.
6
NToro no pasgeny 6

Pa3spen 4. CBeToOBbIE ABJIEHUA




Ne | HammeHoOBaHue pa3aesioB U TeM Konn4ecTBo 4Yacos INEKTPOHHbIE (LndpoBLIE) OcHoBHble BUAbl paboThl C y4eToM
n/n nporpaMmsl Bcer |KoHTponbHble| MpakTnyeckn | ObpasoBaTenbHbie pecypcol MPOrpaMmbl BOCMNUTAHUSA
o] paboThl e paboThl
4.1 3aKoHbI pacnpocTpaHeHus 6 2 bubnnoteka LOK
cBeTa https://m.edsoo.ru/7f41a4a
6
4.2 \JInH3bl 1 oNTUYeCcKmne 6 3 Bubnnoteka LLOK
npubopsl https://m.edsoo.ru/7f41ada
6
4.3 |Pa3zno>xeHune benoro ceetaB| 3 2 Bnbnmnorteka LUOK
CNeKTp https://m.edsoo.ru/7f41ada
6
NToro no paspeny 15
Pa3zpen 5. KBaHTOBble ABJZIeHUA
5.1 icnycKkaHme 1 nornoweHmne 4 1 Bubnnoteka LLOK
CBeTa aTOMOM https://m.edsoo.ru/7f41ada
6
5.2 |CTpoeHuMe aTOMHOro sapa 6 1 bubnnoteka LLOK N3y4yeHune Xun3Hb 1 paboTa
https://m.edsoo.ru/7f41lad4a |y4eHbIX, CBSAI3aHHbIE C ABJIEHNEM
6 PaAN0aKTUBHOCTN.
5.3 |[doepHble peakumun 7 1 1 Bubnnoteka LLOK Becenbl no bopbbe ¢
https://m.edsoo.ru/7f41ad4a [Teppopn3MoM.
6
NToro no paspeny 17
Paspen 6. MosBTOoputenbHo-o6o06LwWaowun moaynb
6.1 [NMoBTOpeHmne n obobuieHne 6 2 Bnbnmnorteka LUOK
cooepXXaHuma Kypca pusnkin https://m.edsoo.ru/7f41ada
3a 7-9 knacc 6
NToro no pasgeny 6
OBLLEEE KOJIMYECTBO YACOB 99 3 27

Mo NPOIrPAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPUAJIBI 1151 YYEHUKA

1. ®usuka, 7 kimacc/ Ieperimkun .M., UBanoB A.U., AkiimonepHOe 00IIEeCTBO
«M3parenscTBO «IIpocBemeHne

2. ®usuka, 8 kiacce/ [epeimkun M.M., UBanoB A.U., AkiimoHepHOe 00IIECTBO
«M3marensctBo «IIpocBemenne»

3.®usuka, 9 knacc/ Ileppiikun A.B., I'ytHuk E.M., AkunonepHoe o01ecTBo
«M3parensctBO «lIpocBemieHne

METOINYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

1.PaGoyas mporpamma.

2. [IporpamMmMbl ocHOBHOTO 00111eT0 00pasoBanus. Pusnka. 7 — 9 kimaccel
(aBTopel:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Ilepbiikun .M., iBanoB A.W. ®u3zuka. 7 k1. : yueO. st o01ieodpa3onar.
yupexaenuit / 1.M. [leppiikun, A.. UBanos -M. : [Ipocsemenue, 2021.

4. Tlepoimikun U.M., IBanoB A.W. ®usuka. 8 k1. : yueO. 11s1 o01ieoopa3onar.
yupexaenuit / 1.M. [lepeimikun, A.. UBanos -M. : [Ipocsemienune, 2022.

5. lepeimkun A. B., I'ytHuk E.M. ®uszuka. 9 k. : yue6. ais o6mieodpa3oBar.
yupexaenunii / A. B. Ilepeimkun. -M. : [Ipocsemenne, 2023.

6. Mapon A. E. ®uszuka. CoopHUK BOIIpOCcoB U 3a1a4. 7-9 knaccel / A. E. Mapos,
E. A. Mapos, C. B. [1o3oiickuii. - M.: [lpoda, 2013.

7. B.M. Jlykamuk, E.B. IBanoBa COopHuK 3a1a4 no ¢pusuke 7 - 9 xkmacc - M.
"IIpocBemienue"

8. A.B. Ileppimikun COopHuk 3a1a4 no ¢usuke 7-9 kinacc-M. "Dx3amen"”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET
1. Google Knacc (¢pusuka 7 — 11 knacc)
https://edu.google.com/products/classroom

2. Poccuiickas anekTponHas mkona (pusuka 7 — 11 kimaccsn)
https://resh.edu.ru/subject/28/7/

3. ®okcdopa (¢pusuka 7 — 11 kmaccer) https://foxford.ru/courses/
(https://foxford.ru/search?q=¢du3zuka+7+kmnacc)

4. O6pa3zoBarenbHblil noptan «Hpoypok» (pusuka 7 — 11 kiaccer)
https://iu.ru/video-lessons?predmet=fizika

5. Enunas xosekius nu@poBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://school- collection.edu.ru

6.bubnmoreka — Bcé 1o npeametry «Duznkay. http://www.proshkolu.ru
7. BuaeoonsIThl Ha ypOKax. http://fizika-class.narod.ru



