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|. [TogcHuTEAbHAA 3aMACKA

Pabouas mporpamma yueOHoOro mnpeamera «®Pusmka» ans oOydaromuxcs 7-9 KiaccoB
pa3paboTaHa Ha OCHOBE:

J @enepanpHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
®enepanun» (C U3MEHEHUSIMU U JIOTIOJIHEHUSIMU );
. IIpukaza MunucrepctBa mpocBemenus Poccum ot 22.03.2021 Ne 115 «O6

yrBepxkacHuH llopsigka opraHu3alid W OCYIIECTBICHHS 00pa3oBaTENbHON ICSITEILHOCTH II0
OCHOBHBIM 00111€00pa30BaTeNbHbIM MIporpaMMaM — 00pa3oBaTeNbHBIM MPOrpaMMaM HayalbHOTO
00111eT0, OCHOBHOT'O OOIIETO U CPEHEro 00Iero oopa3oBaHus» (C U3MEHEHUSIMH U ATIOJTHEHUSIMH);

° [Ipukaza MunucrepcTBa npocsemieHnss Poccun ot 05.12.2022 Ne 1063 «O BHeceHHH
u3MmeHeHud B Ilopsok opraHuzaluyd U OCYIIECTBIIEHUST 0Opa30BaTENbHON JESATENBHOCTH I10
OCHOBHBIM 00111€00pa30BaTEeIbHBIM MpOrpaMMaM - 00pa30BaTEIBHBIM IporpaMMaM HadaJIbHOTO
o011ero, OCHOBHOIO OOIIEr0 W CpelHero ooOIiero o0pa3oBaHUs, YTBEPXKICHHBIH MPUKA30M
Munuctepcra npocsemienus Poccuiickoit @enepannn ot 22 mapra 2021 1. Ne 115»;

° [Ipukaza MunucrepcTBa npocsemieHus Poccuiickoit deneparuu ot 31 mas 2021 r.
Ne 287 «0O06 yTBepkIeHMHM U BBEIECHUU B JeicTBHE (enepalbHOr0 TOCYJapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHIapTa OCHOBHOTO 0O0IIIET0 00pa30BaHUs»;

° IIpukaza MunucrepctBa mnpocsemieHuss PO No 568 ot 18.07.22r. «O BHeceHuu
U3MEHEHUH B (¢eaepanbHbli TOCYIapCTBEHHBIM CTaHAApT OCHOBHOTO 0O0IIero oOpa3oBaHus,
YTBEpXKACHHBIN NpukazoM MunuctepcrBa npocsemienus PO ot 31 mas 2021 r. Ne 287;

° IIpukaza MunucrepcrBa npocBenieHust Poccuiickoit @enepanuu ot 18.05.2023 No
370 «O6 yrBepxkaeHuu GenepanbHOH 00pa3oBaTeNbHON MpPOrpaMMbl OCHOBHOTO  OOIIETro
obpazoBanus» (nanee — @OIT OOII);

o [Tonoxxenuss o paboueld mporpamme y4eOHOro MpeaAMeTa, Kypca, IUCIHUILINHBI
(Mmomynsi) MKOVY «llnotaBckas cpensis o0uieo0pa3oBareabHast MKOIa.

Pabouyas nporpamma opueHTHpOBaHA HA YICOHUKU:

o ®uszuka @ 7-i1 kmacc : 6a3oBblii ypoBeHb : yueOHuk / U. M. Ilepwpiukun, A. W.
WBanoB. — 3-¢ u3., nepepad. — Mockaa : [Ipocsenicuue;

. ®dusmka : 8- kmacc : 0a3oBbIi ypoBeHb : yueOHuMK / M. M. Ilepbiukun, A. W.
WBanoB. — 3-¢ u3j., nepepad. — Mocksa : [Ipocsenienue;

o ®usmka : 9-if kiacc : 6a30BbIi ypoBeHb : yueOHuMK / M. M. Ilepsikun, E.M.

I'yrauk, A. U. UBanos, M. A. [lerpoBa. — 3-¢ u3j., nepepad. — Mocksa : [Ipocsernienue.
[IpuoputeTHbIME ENsIMU 00yueHus pusnke B 7-9 Kiaccax sBISIOTCA:
. npuoOpeTeHne WHTepeca M CTPEMJICHHUS OOydYaroIIMXCs K HAaydHOMY H3YYEHUIO
MPUPOJIBI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

J pa3BUTHE TMPEACTABICHUII O HAayyHOM METOJE TO3HaHUS U (OpMHUpPOBaHUE
MCCJIEIOBATEIBCKOTO OTHOIIECHHUS K OKPYXXAIOLIUM SIBICHUSIM;

J dbopMupOBaHHE HAyYHOTO MHMPOBO33PEHHUSI Kak pe3yJbTaTa H3yuyeHUs OCHOB
CTPOEHUS MaTepuy U PyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

o (opMHpOBaHUE NPEACTABICHUN O PO PU3UKH JUIS Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;

. pasBUTHE MPEICTaBIEHUH O BO3MOXHBIX cdepax Oynymieil npodeccnoHaabHOR

JIEeATETbHOCTH, CBSI3aHHOW C (U3MKOHM, MMOATOTOBKA K JallbHEWIIEMy OOYYEHHI0O B JTOM
HaIpaBIICHUU.

BocnurarensHblil moTeHIMan yuedHoro npeaMera «dusnkay peanusyercs depes:

o MPUBJICYCHUE BHUMAHUS 00YJaIOIIUXCS K IICHHOCTHOMY aclieKTy U3y4aeMbIX Ha YpOKax
SIBJICHUH, OpraHu3allii0 paboThl ¢ TOMyY4aeMoOil Ha YPOKE CONMAIBLHO 3HAUYUMON HMH(poOpManuern —
WHHUIMUPOBAHUE €€ OOCYKICHUS, BBICKA3bIBAHUS OOYYAIONIMMUCS CBOCTO MHEHHUS 10 €€ IOBOJY,
BBIPAOOTKH CBOETO OTHOIIICHUS K HEl;

J JEMOHCTpaIMi0  OOydYaloIUMCA  MPUMEPOB  OTBETCTBEHHOTO,  TPAXKIaHCKOTO
MOBEJICHUS, TIPOSIBIICHUSI YEIOBEKOIIO0MS U JJOOPOCEpACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOLIUX
TEKCTOB JJIsl YTEHHUSI, 3a71a4 JIJIsl peIIeHUs], TPOOIEMHBIX CUTYAIIH 111 OOCYXK/IEHUS B KIIacce;

. NPUMEHCHHE HAa YpPOKE WHTEPAKTHBHBIX (opM paboThl ¢  0OO0y4YarOUTUMUCS:
UHTEJUIEKTYaJbHBIX ~ UTP, CTUMYJUPYIOIIMX I[O3HABATENIbHYI0 MOTHUBALMIO  OOYYarOIIUXCS;



JTUJTAKTUYECKOTO0 TeaTpa, TJe TOJyYeHHbIe Ha YpPOKEe 3HAHMS OOBITPHIBAIOTCS B TeaTpajbHBIX
MIOCTAHOBKAX; JUCKYCCHH, KOTOPBIE JAlOT 00y4YalonMMCsS BO3MOXXHOCTh ITPUOOPECTH OIBIT BEACHHS
KOHCTPYKTHUBHOTO JTHAJIOTa; TPYMIIOBON pabOThl MM pabOThl B Mapax, KOTOPbIE ydaT 0Oydaromuxcs
KOMaHHOW paboTe U B3aUMOJACUCTBUIO C IPYTUMH O0YJIarOIIIMMHUCST,

J UHUIMMPOBAHUE U TOMJCPKKY HCCIEAOBATEIbCKON MEATEIBHOCTH OOYyYaromuxcst B
paMKax peanM3alid UMW WHIUBUIYAIbHBIX M TPYIIOBBIX HCCIEIOBATEIHCKUX MPOEKTOB, YTO JACT
OOyYarOIMMCST BO3MOXKHOCTh ITPHOOPECTH HABBIK CaMOCTOSITEJIBHOTO PEIICHHS TEOPETUYECKOM
npoOJieMbl, HaBBIK T€HEPUPOBAHUA M O(GOPMIIECHHS COOCTBEHHBIX HJIEH, HABBIK YBAKUTEIHLHOTO
OTHOLICHHUS K 4y)XUM HJiesiM, O(OPMICHHBIM B pabOTax Jpyrux HCCIeA0BaTeNel, HABBIK ITyOJIMYHOTO
BBICTYIUICHHS TIEpe]T ayAUTOPUEH, ApIryMEHTHPOBAHUS M OTCTAaMBAaHUS CBOSH TOUKH 3PEHHSI.

CoryacHO y4yeOHOMY IUIaHy Ha U3y4deHue ydeOHoro mpeamera «®Pusmka» B 7-9 kmaccax
oTBOUTCS 238 4acoB:

o B 7 Kjacce - 68 yacoB (2 yaca B HEJCIIO);
o B 8 Ki1acce - 68 yacoB (2 yaca B HEJENIO);
. B 9 xiacce - 102 gacoB (3 4yaca B HE/IEIHO).

Cpoxk peanu3aruu pabodeil mporpaMmel 3 roja.
YpoBeHb: 6a30BbII



1. Conep:xanue yueOHOro Kypca

7 KJIACC

Pa3nea 1. ®usuka u e€ posib B NO3HAHMHU OKPY:KAKOIIEro MUpa.

®usuka — Hayka o npupone. fBneHus npupoisl. Pu3HUECKUE SABJICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckue BeNWYHMHBL. V3MmepeHune Qu3nueckux BenuuMH. DHU3HUECKUE MPUOOPHI.
ITorpemHocTs M3MepeHui. MexayHapoaHas cucTeMa €IMHMII.

Kak ¢usuka u apyrue ecTrecTBEHHbIE€ HayKM M3y4aroT INpupony. EcrecTBeHHOHay4HBbIi
METOJl MO3HAHUA: HaOJIOJIEHHe, IIOCTAHOBKA HAy4yHOI'O BOIIPOCA, BBIIBUKEHHUE THUIIOTES,
AKCIIEPUMEHT I10 MPOBEPKE TUIOTE3, 00BsICHEHHE HaOI0qaeMoro sBiieHus. Onucanue GU3NIecKux
SABJICHUM C IIOMOILBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHudecKue, TEIIOBbIe, JJIEKTPHUYECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

2. duznyeckue MpuOOPHI U MPOIeIypa MPSAMBIX H3MEPEHUN aHAIOTOBBIM U IHU(PPOBBIM
npudopom.

Jlabopamopuuvie pabomot.
1. Omnpenenenue HEHbl JeIeHUs IIKATbl U3MEPUTEIHLHOTO MPUOOpa.

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA.

CrpoeHue BeliecTBa: aroMbl M MOJEKYJIbl, HMX pa3Mepbl. ONBITHI, J0Ka3bIBAIOLIUE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBmxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JABUKEHHUS YaCTUIl C TEMIIEPATypOH.
bpoyHoBckoe nBuxkenwe, auddys3us. B3aumoneHCTBHE YACTHI BEMISCTBA: MPUTSHKCHHE U
OTTaJIKUBAHUE.

ArperatHble  COCTOSHMSI  BELIECTBA: CTPOEHUE TIa30B, KUAKOCTEH U  TBEPIBIX
(KpUCTaIIMYecKuX) Tel. B3amMoCBsSI3bp MEXIy CBOWCTBAMU BEHIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUNA BOJIBI.

Hemoncmpayuu.

1. Habmtoenue OpoyHOBCKOTO TBUKEHHUSI.

2. HaGmronenue nudoysun.

3. Habmonenune siBieHni, 0OBSICHSIONINXCS MPUTSDKEHUEM WA OTTAJIKUBAHHEM YaCTHUI]
BEIIECTBA.

Jlabopamopuvie padomol u onvimul.

1. Omnpenenenue pa3MepoB MaJbIX TeJl.

Paznen 3. /IBu:keHune U B3auMo/ieiicTBue TeJl.

Mexannueckoe n1BukeHue. PaBHoMepHOe U HepaBHOMEpPHOE BHKeHUE. CkopocTh. CpenHss
CKOPOCTb IPU HEPABHOMEPHOM JIBH>KEHHH. Pacuér myTu 1 BpeMEeHH JIBH>KCHHUS.

SlBnenne wHepuuw. 3aKOH WHEpUMH. B3amMojelcTBuUe TeNn Kak MNpUYMHA W3MEHEHHUS
CKOPOCTH JBIKEHHUs Teln. Macca kak Mepa HHepTHocTH Tena. [lmotHocts BemiecTBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIeCTBA.

Cuna kak XapakTepucTuka B3aumojeiictBus Tten. Cuna ymnpyroctd W 3akoH ['yka.
W3mepeHne cuilbl ¢ MOMOIIBIO JUHAMOMETpA. SIBiIeHHe TAroTeHus U cuia TsokecTd. Cua TshKecTH
Ha Apyrux 1ua”erax. Bec tena. HeBecomocTs. CrioskeHMe CHII, HAIIPABJICHHBIX 110 OJHOM MPSIMOM.
PaBnopeiictByromas cui. Cuna tpeHus. TpeHHe CKOJbKEHUS U TpeHHUe NMokosi. TpeHue B mpupoe
U TEXHHKE.

Hemoncmpayuu.
1. HaOmronenne MEXaHUYECKOTO IBKEHNS TEA.
2. H3mepenne CKOpOCTH IPSIMOJIMHEWHOTO IBUKEHHUS.

3. HaGmronenue siBJICHUS] HHEPITUH.



4, Hab6nronenne naMeHeHus1 CKOPOCTH TTPU B3aMMOJICHCTBHUH TEJl.

o. CpaBHeHHE Macc MO B3aUMOJCIHCTBUIO TEJl.

6. CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOM MPSMOH.

Jlabopamopuusie pabomot u onvimel.

H3mepenune mMacchl Tena.

H3mepenne oObeMa TBEPIOTO Tela.

Onpenenenue MIOTHOCTH TBEPIOTO TeNA.

HccnenoBanue cuibl yIpyrocTy.

['pagupoBaHue NPyKUHBI U U3MEPEHHUE CUJT TUHAMOMETPOM.
6. WccnenoBanue  3aBUCHMOCTh  CHJIBI  TPEHUSI  CKOJIBKEHMSI  OT  ILJIOIIA]U

COMNPUKACAIOIIUXCS TEJ, MPUKUMAIOIIEH CUITBI, POJIa IOBEPXHOCTH.

ok wbdE

Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMIKOCTEH 1 ra3oB.

Hasnenne. CriocoObl YMEHBIICHUS U YBEJIWYCHUs AaBieHud. JaBieHue raza. 3aBUCHMOCTb
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. [lepenaua naBieHus TBEPABIMH TEIAMH, KUAKOCTSIMH U
razamu. 3akoH Ilackansa. IlHeBMaTHueckue MalIMHBL. 3aBUCUMOCTb JABJICHUS KHAKOCTH OT
riyounsl. ['uapocrarnyeckuit mapagokc. CooOmiaromuecs cocyabl. [ napapnuyeckie MexaHU3MBbI.

Atmocdepa 3emsin U atmMocdepHoe aasiieHue. IIpUumHBI CylecTBOBaHUS BO3YLIHOM
obooukn 3emumn. OmbiT Toppuuennu. M3mepeHue arMocepHOTO aBICHHS. 3aBHUCHMOCTH
aTMoc(epHOro 1aBlIeHusl OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! s usmepenus atMocepHOro
JABJICHHUSL.

JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Tesl0. BeITalikuBaroIias (apXumenaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomninaBanue.

Hemoncmpayuu.

1. 3aBMCHMOCTb JIaBJICHUS I'a3a OT TEMIIEPATYPBI.

2. Ilepenava naBieHMs JKUIKOCTBIO U Fa30M.

3. Coobmaronmecs: COCy/Ibl.

4, I'mnpaBnnyeckuii mpecc.

S. [TposiBnenue neiicTBus aTMOCGHEPHOTO JaBIEHHUS.

6. 3aBUCUMOCTh BBITAJIKUBAIOIIEH CUIBI OT 00bEMa MOTPY)KEHHOW yacTH Tena U
IJIOTHOCTH KUIKOCTH.

1. PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITCCHEHHON KUJAKOCTH.

8. VYcnoBue mnaBaHMs TeN: IUIABAHWE WIM IOTPYKEHHE Tel B 3aBUCUMOCTH OT

COOTHOILIEHUS TUIOTHOCTEN Tea U KUAKOCTH.

Jlabopamopuvie pabomsl u onsimol.

1. N3yueHne BBITAIKMBAIOLIEH CHIIBI, ACHCTBYIOLIEH Ha IOTPYKEHHOE B JKHUIKOCTb
TEJIO.

2. BrrsicHeHMe yCclI0BUH TUIaBaHUA TENA B KUAKOCTH.

Paspnen 5. PaGoTra u1 MOIHOCTB. JDHEpPrus.

Mexanunueckast pabota. MOITHOCTb.

IIpocTbie MeXaHU3MBI: pblyar, 0JIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio paBHOBeCHS phlyara.
[TpumeHeHue paBuiia paBHOBECHUS pblyara K 0J10Ky. «3o0s0Toe npasuiio» Mmexanuku. KITJ[ mpocTeix
MexaHu3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. [Ipespaiienue ogHoro
BHJIa MEXaHUYECKOW PHEPTUH B IpYroi. 3aKOH COXPAHEHUS YHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. [TprMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopmuvie padbomul u onvimol.

1. BrlsicHeHue ycioBHs paBHOBECHS pbluara.

2. Onpenenenne KIIJI npu noabeme Tena no HAKJIOHHOM MJIOCKOCTH.



8 KVIACC

Paznen 6. TeruioBble siBJIeHHS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-KUHETHYECKOM TEOPUM CTPOCHHMS BelecTBa. Macca u
pa3Mepbl aTOMOB U MOJeKyd. ONbIThl, MOATBEPKAAIOIINE OCHOBHBIE IOJOXKEHHUS MOJEKYJISAPHO-
KUHETUYECKON TEOPHH.

Mopenu TBEPAOIO, >KUIKOTO U ra3000pa3HOro COCTOSIHMH BemlecTBa. Kpucraminueckue u
amop¢ubie Tena. OObICHEHHE CBONCTB Ia30B, KUJIKOCTEH M TBEPIBIX TENT Ha OCHOBE MOJOKEHUMN
MOJIEKYJIIPHO-KUHETHUYECKOW Teopun. (CMauMBaHME W KaNWUIAPHBIE SBJICHHS. TeIioBoe
pacIIMpEeHHE U CKATHUE.

Temneparypa. CBsi3b TeMIepaTypbl €O CKOPOCTbIO TEIUIOBOIO JBHKEHHUS YaCTHIL.
Buytpennsis sneprusi. Criocodbl M13MEHEHUsI BHYTPEHHEH SHEpruu: Terionepeaaya U COBEpIICHUE
paboTsl. Bubl Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3JIyUYEHUE.

KonmgecTBo TemnoTel. YaenbHas TEIJIOEMKOCTh BemIecTBA. TermIoOOMEH W TeIioBOE
paBHOBecue. YpaBHEHHE TeIuioBoro Oananca. IlimaBieHue W OTBEpAEBaHUE KPUCTAIUITMUYECKUX
BEIIeCTB. YelbHas TeruioTa IuiaBieHus. [lapooOpazoBanune u KoHjaeHcanusi. VcnapeHue.
Kunenue. VYnaenbHas Temnora mnapooOpa3oBaHHs. 3aBUCHUMOCTh TEMIEpPaTyphl KHUIIEHUS OT
aTMoc(hepHOro JaBJICHHS.

Brnaxnocts Bo3ayXa.

DHeprus TOIIMBaA. Y IeibHAs TEIJI0TA CTOPAHUS.

[Mpunnunsr pabotsl TernoBbix nBurateneit KIIJ[ TtemoBoro nBurarens. TermoBbie
JIBUTATENIH U 3aIUATA OKPYKAIOIIEH CPEBI.

3aK0OH COXpaHEHUs U MPEBPAILICHHS YPHEPTUHU B TEIJIOBBIX IIPOIIECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Habmonenue nuddysun.

HabGmronenue siBeHnit cMauuBaHMs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TeniaoBoro pacuimpeHus Tel.

V3MmeHeHune AaBlieHus ra3a Mpu U3MEHEHUU 00bhEMA U HAarPEeBAHUH W OXJIAKICHHH.
[IpaBuna n3mMepeHus TeMiepaTypsl.

Buae! Tenionepenaun.

Oxnaxk/1IeHre Mpu COBEPIIEHNUU PabOTHI.

HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUIaMH.

CoNORrODdDPE

10. CpaBHeHUE TEIIOEMKOCTEN pa3InYHBIX BEIIECTB.

11. HaGmonenne KumneHus.

12. HaGuroieHre oCcTOsSTHCTBA TeMITepaTyphl IPH TJIaBJICHUH.
13. Moenu TEMIOBEIX JBUTATENIEH.

Jlabopamopuwvie pabomol u onvimol.

1. N3yuenue ycTpoicTBa KAIOPUMETPA.

2 N3yuenune mpouecca TermooOMeHa.

3. H3mepeHue yaensHOM TeMI0eMKOCTH BEIIEeCTBA.

4 H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3/IyXa.

Paszpen 7. DiiekTpuyeckre 1 MATHUTHBIE SIBJICHUS.

Onexrpuszauus ten. J[Ba poja 31eKTpUUECKUX 3apsAAoB. B3anMmozeiicTBue 3apsKEHHBIX TEIL.
3akoH KynoHa (3aBHCHMOCTb CHIIBI B3aMMOJAEUCTBUS 3apsHKEHHBIX TeNl OT BEJIWYMHBI 3apsaoB U
pPaccTOSHUS MEX]Y TEIaMH).

Onextpuueckoe mone. Hampspk€HHOCTH anexTpuuyeckoro mojis. [IpuHuun cymnepro3unuu
IIEKTPUYECKUX ITOJIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenn »snexTpuueckux 3apsaoB. ODIEMEHTApPHBIA dileKTpuueckuil 3apsn. CrpoeHue
atoma. [IpoBOTHUKN M TUAIEKTPUKH. 3aKOH COXPAHEHUS JIEKTPUUECKOro 3apsaa.



DJIEKTPUYECKUH TOK. YCIOBHUSl CYIIECTBOBAHMUSI JJIEKTPUUYECKOTO ToKa. VcTouHMKM
MOCTOSIHHOTO TOKa. JIeHCTBUSI S3JEKTPUYECKOro TOKa (TEIIOBOE, XMMHYECKOE, MAarHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuyeckas 1menb. Cuna Toka. OyekTpuyeckoe HampsbkeHue. ConpoTHBIIEHHE
IIPOBOJIHUKA. YJIEJIbHOE CONPOTHUBIICHHE BemecTBa. 3akoH Owma [a1as8  ydyacTka — LETH.
[TocnenoBarenbHOE U MapajIeNbHOE COEUHEHUE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTB 3JEKTPUUECKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuyeckue memnu u
NOTPEOUTENH IEKTPUUECKOl 3Hepruu B 0bITy. KopoTkoe 3aMbikaHue.

[locTostHHBIE MarHuThl. B3aumonelWcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe TOJIE.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe IS KU3HU Ha 3emue. OnbIT Dpcrena. MarHutHoe mosie
ANEKTPUYECKOTO TOKA. [I[puMeHEHNE AIEKTPOMAarHUTOB B TEXHHUKE. JIEMCTBUE MAarHUTHOI'O MOJIA Ha
IIPOBOJIHUK C TOKOM. DJIEKTPOJIBUTATEIb TIOCTOSIHHOrO TOKA. MCIionb30BaHue 31EKTPOIBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  ®apanes. SIBaeHue  anekTpomMarHuTHOM  mHAykuumu. llpaBuno  JleHua.
OnextporeHeparop. CrocoObl TMONXyYeHHUS DSJICKTPUYECKOH DJHEPruu. DIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

1. DneKTpu3anus Ted.

2. JIBa poJia SJIEKTPUYECKUX 3apsA0B M B3aUMOJICHCTBUE 3apsIKEHHBIX TEJL.

3. YCTpOHCTBO U JIEUCTBUE IEKTPOCKOMNA.

4. DJIeKTpOoCTaTUYECKask UHIYKLIUS.

o. 3aK0H COXpaHEHUs AMEKTPUIECKUX 3aPsI0B.

6. [IpoBOIHUKY U AUDIIEKTPUKH.

7. MopenvupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

8. M cTOYHMKY TOCTOSIHHOTO TOKA.

9. JleficTBUS 3IEKTPUYECKOTO TOKA.

10. DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

11. ["a30BbIii pa3ps.

12.  3mepeHue CUIIbI TOKa aMIEPMETPOM.

13.  H3mepeHue 3NeKTPUIECKOro HAMPSHKEHUS BOJIBTMETPOM.

14. PeocraT u Mara3uH COnpoOTHBIIEHUM.

15. BzaumopeiicTBre NOCTOSTHHBIX MAarHUTOB.

16.  MopenupoBaHrue HEBO3MOKHOCTH pa3/IesieHUs TOTIOCOB MarHuTa.

17. MopenupoBaHrue MarHUTHBIX TOJIEH MOCTOSIHHBIX MAarHUTOB.

18.  OmsIT Dpcrena.

19.  MarnauTHOE 1oJie TOKa. DIEKTPOMArHHT.

20.  JleficTBME MarHWTHOTO TOJISI HA TPOBOJHUK C TOKOM.

21.  DnexTpoABHUraTeNb MOCTOSHHOTO TOKA.

22.  HWccnenoBaHWe SBICHUS 3JICKTPOMArHUTHON MHITYKITHH.

23. Omnprter @apages.

24.  3aBHUCHMOCTbH HAIPABJICHUS UHIYKIIMOHHOTO TOKA OT YCIOBHI €r0 BOSHUKHOBEHHS.

25.  DrexTporeHepaTtop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomsl u onsimol.

1. COopKa IEKTPUIECKON IeTTH U U3MEPEHUE CHITBI TOKA B €€ Pa3IMYHBIX YIaCTKaX.

2. WN3mepenre  HampsokeHHMsT HAa  pa3duYHBIX — Yy4acTKaX  MOCIIENOBATEIbHOM
ANEKTPUUECKOM LIeTH.

3. N3mepenne conmpoTHBIIEHUS IPOBOAHUKA. V3yueHne npuHIunIIa JeHCTBHS peocTara.

4 N3yuenne napaiebHOTO COSTUHEHUSI IIPOBOIHUKOB.

5. H3mepeHne MOIITHOCTH B pabOThI TOKA B SJEKTPHUECKOM JTaMIIe.

6 N3yuenue siBeHUs 3J€KTPOMArHUTHOW MHIYKIUU.



9 KJIACC

Pasnen 8. Mexanuveckne siBJICHHUS.

Mexannyeckoe aBwxkeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCHTENBHOCTH
MEXaHMYECKOro JBWXKEHUs. PaBHOMepHOe MpsMOJIMHEHHOEe JBH)KeHHe. HepaBHOMepHOE
npsiMosinHeitHoe JBrkeHue. CpefHsis W MIHOBEHHash CKOPOCTh Tejla MpU HEPaBHOMEPHOM
JIBU>KEHUU.

VYckopenue. PaBHOyCKOpeHHOE NpsiMouHEHOe nBIkeHne. CBoOoaHOE maneHue. OmbIThI
[Nanunes.

PaBHomepHoe aBmxkeHue mno okpyxHoctd. Ilepumon m uvacrora oOpamenus. Jlunelinas u
yriaoBasi ckopocTu. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

[TepBriii 3akoH Herotona. Bropoi 3akon Herorona. Tperuit 3akon Herotona. Ilpuniuun
CyNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHHsI CKOJBXKEHHS, CUjla TPEHHS
MOKOS1, APYTHUE BUBI TPEHUSI.

Cuna TsSHKECTM U 3aKOH BCEMHUPHOTO TSTOTEHHS. YCKOPEHHE CBOOOIHOIO TaJeHUS.
JBuxenue nnanet Bokpyr Connua. IlepBas kocMuueckas ckopocTs. HeBeCOMOCTh U IEperpy3Ku.

PaBHOBecue maTepuanbHOU TOUYKH. AOCOMOTHO TBEPI0E Teno. PaBHOBecHe TBEPIOTO Tea ¢
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsoxecTu.

Nmnynsc tena. W3menenune umnynbca. Mmnynbc cuiibl. 3aKOH COXPaHEHUsT HMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexanuueckass pabota u MouiHocTh. Pabora cui TsbkecTH, ynpyroctu, TpeHus. Casi3b
sHeprun u padoTel. lloTeHuManbHass >HEpPrusi Tena, MOJHSATOTO HaJ TMOBEPXHOCTHIO 3EMIIH.
[loTeHuumanbHas sHeprusi cxarou npyxxkuHbl. KuHetuueckas sHeprus. Teopema 0 KMHETHUECKOM
SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.
1. HabGmronenrne MexaHU4eCcKOro JBMKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.
2. CpaBHeHHME TIyTe W TPACKTOPUN TBUXKEHUSI OJJHOTO M TOTO K€ Tela OTHOCUTEIHHO

Pa3HbIX TCJI OTCUéTa.

3. M3mepeHne CKOpOCTH U YCKOPEHHUS IIPSIMOJIMHENHOTO IBUKECHHUS.

4. HccnenoBanue Npu3HaKoB PaBHOYCKOPEHHOTO JIBUKEHHUSI.

S, Habmonenne ABM>XeHUs Tesla o OKPYKHOCTH.

6. HaOnroneHne MexaHWYeCKUX SBJICHHMH, MPOUCXOASIIMX B CHUCTEME OTcuéra
«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUH OTHOCUTEIBHO KaOMHETa (PU3HKH.

1. 3aBUCHUMOCTh YCKOPEHHMSI TeJla OT MaccChl Tela U IEUCTBYIOIIEH Ha HETO CUJIBL.

8. Habmonenne paBeHcTBa CUJl IPU B3aUMO/IEWCTBUU TEJI.

9. M3MmeHeHune Beca Tena pu yCKOPEHHOM JBUKECHUU.

10.  Ilepemauya ummnysbca IpU B3aUMOJICHCTBUHU Tell.

11.  TlpeoOpa3oBaHus SHEPTUU IIPU B3aUMOJCHCTBUU TEN.

12. CoxpaHeHue UMIyJIbca IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

13.  CoxpaHenue uMmysbca Ipyu abCOIIOTHO yIIPYroM B3aUMOJICHCTBUU.

14.  HaOmroneHue peakTUBHOTO JBU)KEHUSI.

15.  CoxpaHeHue MEXaHUYECKOM dHEPTruu Ipy CBOOOIHOM MaI€HUU.

16. CoxpaHeHME MEXAaHUYECKOW SHEPruM MNpH JABWKEHHHM Tela TMOoJ JACHCTBUEM
HPYKHUHBI.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue paBHOYCKOPEHHOT'O ABM)KEHUS 03 HauaabHOW CKOPOCTH.

2. N3mepenne yckopeHus cBOOOAHOIO MaJAeHHUS.

3. Omnpenenenne KeCTKOCTU NPY>KUHBI.

Pa3nen 9. Mexannueckue KoJ1e0aHus U BOJIHEIL.



KonebarenpHoe nBmwkenne. OCHOBHBIE XapaKTEPHUCTHKW KoJIeOAHWMN: TMEpUOJ, 4YacTOTa,
aMIuTyna. MareMatMdecKuil W NPYKHHHBIA ~ MasaTHUKWA. [IpeBpamenue osHepruv Ipu
K0JIe0aTEIbHOM JIBHKEHUH.

3aryxatomue KojiebaHus. BeiHykIeHHbIe KoneOanus. Pezonanc. MexaHWYecKHUE BOJIHBI.
CaoiicTBa MexaHHueCKUX BOJIH. [IpoonbHbIE M nonepeyHble BOJIHBIL. J{JIMHA BOJIHBI U CKOPOCTh €€
pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3ByK u ynbTpa3ByK.

Hemoncmpayuu.

Habmroienue xonebanuii Tei noj AeHCTBUEM CHUIIBI TSXKECTH U CUJIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U HA IPY>KUHE.

HaburoneHne BbIHYX/I€HHBIX KOJeOaHUI U pe30HaHca.

PacnipocTpanenre npoAoiabHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).

HabmtoieHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

. AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopuvie pabomol u onvimol.

1. HccnenoBanue 3aBUCMMOCTH TIEPUOAA U YaCTOTHI CBOOOAHBIX KOJNEOAHUN HUTSHOTO
MasiTHUKA OT €ro JIJIUHBI.

o0k wbhE

Pa3nea 10. D1eKTpOMarHuTHOE MoJie M 3JIeKTPOMAarHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE MoJjie. DJIeKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH.
[Ikana 351eKTpOMarHuTHBIX BOJIH. MIcIob30BaHKe 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.
1. CBolicTBa 2JICKTPOMArHUTHBIX BOJIH.
2. BosHoBBIE cBOMCTBA CBETA.

Jlabopamopuuvie pabomot u onvimel.
1. N3ydeHue CBOMCTB 3J1€KTPOMAarHUTHBIX BOJIH C IOMOIIIbIO MOOMIJIBHOTO Tele(oHa.

Pa3nea 11. CBeToBbIe siBJICHUS.
JIyueBas mognenb cBera. Mcrounuku cBera. IIpsamonuHeiiHOe pacnpocTpaHEHHE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETa.
[Ipenomiienue cera. 3akoH mpenomiieHus: cBeTa. [lolHOe BHyTpeHHee OTpa’KeHUE CBETa.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOAX.
JIunza. Xox usyueil B numH3e. OnThueckass cucreMa (oToamnmapara, MHUKpPOCKONa U
Teneckorna. ['1a3 kak ontudeckas cuctema. bin3opykocTs U 1a1bHO30PKOCTbD.
Pa3noxxenue 6enoro ceera B ciekTp. OnbiTel HhtoToHA. CliokeHHe CEKTPaIbHBIX 1[BETOB.
Hucnepcus csera.
Jemoncmpayuu.
[IpamonuHEHOE pacIpOCTPaHEHUE CBETA.
OTtpaxxeHue cBeTa.
[Tony4yenue n300pakeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
ITpenomiieHue cBeTa.
ONOTUYECKUN CBETOBOJI.
Xon tydeit B coOuparomei JTnH3e.
Xop Jydeil B paccenBarolle JIMH3E.
[Tony4yenue n300paxeHuit C MOMOIIBIO JIMH3.
[Tpunuumn neiictBust Gporoanmnapara, MUKPOCKOIIA U TEJIECKOMA.
Mopens rnasa.
Paznoxxenue 6emoro cBeTa B CIEKTP.
12.  TlomydeHue Oenoro cBera Mpu CIOKEHUU CBETA PA3HBIX [[BETOB.
Jlabopamopuusie pabomot u onvimel.

CoNoORWDdDE
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1. N3yuenne cBOWCTB M300pakeHHE B coOMparomiei nuH3e. M3mMepeHue onTHYeCKOi
CHUJIbI JINH3BI.

Pa3nen 12. KBaHTOBBIE SIBJICHHS.

Omneitel Pezepdopaa u mmanerapuas mozaenb atoma. Mojens atoma bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThIie CIIEKTPBI.

PamnoaktuBHOCTE. Aunbda, Oeta- u ramma-usznydeHus. CTpoeHHE aToMHOTO sijpa.
Hyxnonnas wmogens aromHoro snpa. M3otombl. PaamoaktuBnble mnpeBpameHus. I[lepuon
MoJIypacnaia aTOMHBIX siJIep.

SnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apsAI0OBOTO M MAaCCOBOTO UMCEN. DHEPrusi CBS3U
aTOMHBIX sifiep. CBsA3b Macchl U dHepruu. Peakuuu cunres3a u neneHus saep. ctouHuku sHepruu
CouHiia ¥ 38631,

SnepHas snepreruka. JleicTBUs paiMOAKTUBHBIX U3TyYEHUI HA KUBbIE OPraHU3MBI.

Jemoncmpayuu.

CHexTpsl U3IYy4eHUS U TOTJIOIICHHUS.
CrexTpsl pa3IuyHbIX T'a30B.

CnexTp Bopopo/a.

Habumonenue tpekoB B kamepe BusbcoHa.
Pabota cuéTrunka MOHU3UPYIOIIUX U3TYUCHUM.

ok wnE

Perucrpanus u3inydeHus NpUpOIHBIX MUHEPAJIOB U MPOJYKTOB.
Jlabopamopuuvie pabomot u onvimel.

1. HaburoieHne CrulonHoro 1 JIMHeN4aTbIX CIEKTPOB UCITyCKaHMUS.

2 H3mepeHune ecTeCTBEHHOTO PaJuaiMOHHOTO (OHA TO3UMETPOM.

3. W3ydenue nenenus siapa aToMma ypaHa no ¢Gotorpaduu TpeKoB.

4 W3ydeHne TpeKoB 3apsyKEHHBIX YaCTHUIL IO TOTOBBIM (hOTOrpadusim.

IHoBTOpHTE/ILHO-000011IAKOIIIUI MOLYIb.

[ToBTOpHUTENEHO-0000IIAIOIINI MOTYJIb MPETHA3HAUCH ISl CUCTEeMaTH3alMi U 0000IIEeHUS
HPEIMETHOTO COAEP)KAHUS U OMbITA JEATENbHOCTH, MPUOOPETEHHOTO NPU M3YYEHUH BCEro Kypca
¢u3uKy, a TaKkKe I MOJTOTOBKM K OCHOBHOMY T'OCYJIAapPCTBEHHOMY 3K3aMEHY MO (DU3MKE JUIs
oOyJaromuxcsi, BHIOPaBIINX ITOT y4EOHBIN MPEIMET.

[Ipu n3ydyeHnr TaHHOTO MOAYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI BUJIbI AESITEIbHOCTH,
Ha OCHOBE KOTOPBIX 00ECIeYMBAETCS AOCTHKEHHE MPEIMETHBIX U METanpeMETHBIX MIIaHUPYEMBIX
pe3yiabTaToB 0O0yuyeHMsl, (OPMHUPYETCsl €CTECTBEHHOHAy4YHas I'pPaMOTHOCTh: OCBOEHHE Hay4YHBIX
METO/OB WCCJICIOBAHUS SIBJICHWH TIPUPOABI W TEXHHUKH, OBIIQJICHUE YMEHUSMHU OOBICHATH
¢buznyeckue BICHUS, IPUMEHSS OJy4YeHHbIE 3HAHUSI, PeIllaTh 3aJ1a4l, B TOM YHCJI€ KaUeCTBEHHbIE
U 3KCTIEpUMEHTAJIbHBIE.

[TpuHIMNHMATBHO AESATEIBHOCTHBIM XapakTep AAHHOTO pasjieNa peaqu3yercs 3a CuéT Toro,
4yTO 00yUaroluecs BRIMOIHIIOT 33JaHNS, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHHUM pacro3HaBaTh U HAYYHO OOBSICHATH GU3NUYECKUE SBICHUS B
OKpYXKarollel MPUPO/IE U IOBCETHEBHOM JKU3HH;

UCMOJIb30BaTh HAy4YHbIE METOJbl HCCIEeNOBaHUS (PU3MYECKUX SIBICHUH, B TOM YHCIE IS
MPOBEPKHU TMIIOTE3 U MOJTYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4YHbIE OCHOBBI Hanboyiee BaXKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJIOTH,
HarpuMep, MPAaKTUUYECKOT0 MCIIOJIb30BaHMs Pa3IMYHBIX MCTOYHMKOB SHEPIMH Ha OCHOBE 3aKOHA
NPEBPAICHHUS U COXPAHEHHUSI BCEX U3BECTHBIX BUIOB SHEPTHUH.



I11. Ilmanupyemble pe3yJIbTaThl 0CBOCHHUSI y4eOHOI0 Kypca
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpaMMbl y4deOHOro mpenmera «Du3nKay»
XapaKTepU3yOTCS:
1) naTpHOTHYECKOr0 BOCIIUTAHHUS:

J NpOsIBICHUE HHTEpeca K HCTOPHUM U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
(bU3HYEeCKON HAYKH,

. [IEHHOCTHOE OTHOIIIEHHUE K IOCTHKEHUSM POCCUICKUX YUIEHBIX-(DU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

J FOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXJEHMH OOIIECTBEHHO 3HAYHUMBIX U
ATHUYECKHUX MPOOIIEM, CBSI3aHHBIX C MPAKTUICCKUM MPUMEHEHUEM JIOCTHKEHUHN (PU3NKH;

o OCO3HaHHE BaXKHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOIr0 BOCIIUTAHMSL:

. BOCTIPUATHE JCTETUYCCKUX KauecTB (U3MUYECKON Hayku: €€ TrapMOHHYHOTO

IIOCTPOEHUs, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHHUA:

. OCO3HAHHUE LEHHOCTU (PU3MYECKONH HAyKM KaK MOIIHOI'O HMHCTPYMEHTa MO3HAHUS
MHpa, OCHOBBI Pa3BUTHsI TEXHOJIOIMH, BAXKHEHMIIIEW COCTABIIAIOIIEH KYIbTYPbI;

o pa3sBUTHE HAy4yHOM J10003HATENbHOCTH, HHTEpeca K  MCCIIEeI0BATENbCKON
JESATEIILHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONOTYYHS:

o 0CO3HaHME IEHHOCTH 0e30I1acHOro 00pasa >KM3HHU B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, B&XXHOCTHU MTPaBUJI O€30I1aCHOT0 MOBEJCHUS HA TPAHCIOPTE, Ha 10pOrax, ¢ 3JIEKTPUYECKUM U
TEIUIOBBIM 000PYIOBaHUEM B JIOMAILIHUX YCIOBHUSAX;

o c(OpPMHPOBAHHOCTh HaBblKa pedIeKCHM, NMPU3HAHKWE CBOErO IpaBa Ha OIIMOKY U
TaKoro0 K€ IpaBa y Ipyroro 4ejoBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

. aKTUBHOE y4yacTH€ B pEUIEHMM NPAaKTHUYECKHUX 3aJad (B paMKax CeMbH,
00pa3oBaTeNbHOI OpraHu3aliy, Topoja, Kpasi) TEXHOJIOTHYECKON U COIMAaIbHOM HANpaBIE€HHOCTH,
TpeOYIOLINX B TOM UUCIIe U (PU3MUECKUX 3HAHUIA;

° MHTEpEC K MPAKTUUYECKOMY U3YUEHHIO MPOQEeCcCcHil, CBI3aHHBIX ¢ (PU3UKOI;
7) 3K0JI0OTMYECKOT0 BOCIIMTAHMS:
. OpHEHTAIlMs Ha MpUMEHEeHHe (DU3MUECKHX 3HAHUW A pelieHus 3ajad B 00JIacTH

OKpY’KaloIlllel Cpelbl, MIaHUPOBAHUS IMOCTYNKOB M OLEHKHM WX BO3MOJKHBIX MOCIEICTBUM AJis
OKpYKaroIle Cpeibl;

o 0CO3HaHME TNI00ATBHOTO XapaKTepa 3KOJOTMYECKUX Mpo0seM U MMyTel UX pelieHus;

8) aganTannu K M3MEHAIOMMMCSH YCJIOBHAM CONMAJIBHON U NMPHPOJHOI Cpeabl:

o NOTPEOHOCTh BO B3aUMOJICHCTBUU IPHU BBINOJIHEHUU MCCIEAOBAaHUN U IMPOEKTOB
(bu3nyecKoil HalPaBIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTHUX;

. MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€PE3 MPAKTUUECKYIO AESITEIBHOCTD;

. nOoTpeOHOCTh B (POPMHUPOBAHUH HOBBIX 3HAHUM, B TOM uucie GOopMyIHpoBaTh UJIEH,
MOHSTHSL, TUIIOTE3bI O GU3NYECKUX 0OBEKTAX U SIBJICHUSX;

o OCO3HaHHE JePHUINUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

o IUTAHUPOBAHKE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

o CTpEMJICHHE aHaJIM3UPOBaTh M BBIABIATH B3aUMOCBS3M MPHUPOABI, OOIIECTBA H
HSKOHOMUKH, B TOM YHUCJIE C UCTOIb30BaHUEM (PU3NUECKUX 3HAHUM;

. OILICHKA CBOMX JACWUCTBUI C YY4ETOM BIIMSIHMS Ha OKPYXKAIOLIYIO CPELy, BO3MOKHBIX

17100aTbHBIX TOCIEICTBHH.
METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBeEPCAJIbHbIC YUeOHbIE NelCTBUS



Ba3oBble JJornuyeckue A1elicTBUA:

. BBISIBIISITH Y XapaKTEPH30BATh CYIIIECTBEHHBIE IPU3HAKH 00BEKTOB (SBICHUI);

. YCTaHABIMBATh CYIICCTBCHHBIH IpPU3HAK KIAcCH()UKAIWK, OCHOBAHMS IS
0000111eHUs 1 CPAaBHEHUS;

. BBISIBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEYHS B PACCMaTPUBACMBbIX (DaKTax, TaHHBIX U
HAOJIOICHUSX, OTHOCSIUXCS K (PU3NUECKUM SIBIICHHSM;

o BBISIBJISITh TIPUYUHHO-CIICACTBCHHBIC CBSI3M NMPU M3YYCHHH (DU3MUCCKHUX SBICHUH U

mponeccoB, A€jaaTb BBIBOJALI C HCIIOJIL30BAHHUEM ACAYKTHUBHBIX W HWHIAYKTHUBHBIX yMO3aKJIIOquHI>’I,
BBIJIBUTATh TUIIOTE3bI O B3AMMOCBSI3SX (PU3NYECKHUX BEITHYHH;

J CaMOCTOSITENIFHO BBIOMpaTh CIocod pemeHuss y4eOHOW (U3MYecKOl 3amadu
(cpaBHEHHE HECKOJBKMX BapUAHTOB pEIICHHUS, BBHIOOp HamOoJiee MOIXOAALICTO C  Y4ETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciieoBaTe/ibCKue 1eiiCTBUSA:

J MCII0JIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI HHCTPYMEHT TIO3HAHMUS,

o IIPOBOAMUTH II0 CAMOCTOSITEIBHO COCTABJICHHOMY IUIAaHY OIBIT, HECIOKHBIN
(bu3nueckuil SKCepUMEHT, HeOOIbILIOE Hcciel0BaHUEe (HU3NYECKOTO SIBJICHMS,

. OLICHUBATh Ha IPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMALIHIO, TIOJYYEHHYIO B X0OJ€
VICCIIEIOBAHMSI MJIU DKCIIEPUMEHTA;

o CaMOCTOSITENIbHO ~ (pOopMysIMpoBaTh OO0OOIIEHMS M BBIBOABI 10 pe3ylbTaTam
IPOBEAEHHOIO HAOJIIO/IEHUS, OIIbITA, UCCIICOBAHNUS;

o IPOTHO3UPOBAaTh BO3MOXKHOE JaibHEiIIee pa3BUTHE (PU3MUYECKUX IPOLECCOB, a

TaK)Ke BBIIBUTaTh MPEATNOI0KEHHUS 00 UX Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

o MPUMEHSTh Pa3IUYHBIE METOJbl, MHCTPYMEHTBI U 3ampOoChl MPH MOUCKE U OTOOpE
nH(pOpMaLIMU WIH JaHHBIX ¢ Y4ETOM MPeaoKeHHOW yueOHoM (hru3nueckoi 3a1auu;

o AHATM3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMAITUIO PA3ITMIHBIX
BUJIOB B (DOPM Ipe/ICTaBICHHUS;

o CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY IpeaCTaBiIeHUS HMHPOPMAIUH U
WUTIOCTPUPOBATH pelIaeMble 3a/1a4l HECIOKHBIMUA CXeMaMu, TuarpaMMaMu, WHOM rpadukoil U ux
KOMOWHAIIHSIMHU.

KoMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ eliCTBHUS:

. B X0/Ie OOCYXICHHUS ydeOHOTO MaTepHuayia, pe3yJIbTaToB JIA0OPATOPHBIX PadOT H
MIPOEKTOB 33/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbI M BBICKA3bIBaTh UJICH, HAIICIICHHBIS
Ha pelIeHHe 3a/1a4M U MoAep>KaHue OIaroxenaTeIbHOCTH OOIIEHUS;

o COMOCTABJISITh CBOM CYXKJEHUS C CYXKICHUSMU JpPYruX YYacTHUKOB JHAaJIora,
OOHapyKUBaTh Pa3InYMe U CXOJICTBO MO3ULIUH;

J BbIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

J nyOJIMYHO MPEJICTaBIsATh PE3yJAbTaThl  BBINOJIHEHHOTO  (PU3UYECKOIO  OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBaHMSI, IPOEKTA);

o MOHUMAaTh U UCIOJIb30BaTh MPEUMYIECTBA KOMAaHAHON U MHAWBUIYAIbHOW pabOThI
IPU PELICHNH KOHKPETHOH (pu3nueckoi mpoOiemsl;

J NPUHUMATh LEJIU COBMECTHOM [€ATEIbHOCTH, OPraHU30BbIBaTh NEHCTBUS MO €€

JOCTH)KEHHUIO: PACIPECIATh POJIM, OOCYKIaTh MPOILECCHl U PE3yJbTaThl COBMECTHOW pPabOTHI,
0000111aTh MHEHUS HECKOILKUX JIOIEH;

L BBITIOJIHATE CBOIO 4YacCTb pa6OTBI, A0CTUTrasA Ka4C€CTBCHHOI'O pe3yJjibTara MO0 CBOCMY
HaIpaBJICHHUIO U KOOPJAUHHPYS CBOU HeﬁCTBHSI C ApYTUMHU YICHAMU KOMaHbI;
L4 OLICHUBATh Ka4dy€CTBO CBOCIO BKJIaga B O6I.I.[PII>1 OpOAYKT TIIO0O KPUTCPUIM,

CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM yYACTHUKAMH B3aHUMOICHCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA

Camoopranuszauus:

. BBISBIISIT MPOOJIEMBbl B KM3HEHHBIX M YYEOHBIX CHUTYalMsX, TPEOYIOUIMX JUIs
penieHus GU3NUeCKUX 3HaAHUI;

. OpUEHTUPOBATLCS B PA3NMUYHBIX NOAXOJAaX NMPHUHITHUS pEIICHUH (MHAMBUIYaJIbHOE,
IPUHSITHE PELLIEHUS B TPYIIIE, IPUHATHE PELIEHUH IPYIIION);



. CaMOCTOSITENIFHO COCTABIISITh AITOPUTM pelleHus] (U3NYECKON 3ajaud WM TUIaHa
UCCIICIOBAaHMS C YIETOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apr'yMEHTUPOBATh
IpeJiaraeMble BApMaHThl PELICHUN;

J JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3 PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJbHbII HHTE/JIEKT:

. JIlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUU U MpeiaraTh IiaH e€ U3MEHEHNS,

. OOBSICHATh TNPUYUHBI JOCTHKEHHUS (HETOCTHUIXKEHHUS) Ppe3yIbTaTOB JEATEIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

. BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTh (B TOM YHCIE B XOJ BBIIIOJHCHUS

(Gu3n4ecKoro McciaeloBaHUs WM IPOEKTa) HA OCHOBE HOBBIX OOCTOSATENbCTB, W3MEHUBIIUXCS
CUTYallul, yCTAaHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEH;

. OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUAM;

. CTaBUTb ce0s1 Ha MECTO APYroro 4eJoBeKa B X0O/€ CIopa WIH JUCKYCCHH Ha HAYYHYIO
TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

. NpU3HABaTh CBOE MpaBO Ha OMIMOKY MpH pemeHHH (U3WYECKHX 3a/Jad WIH B

YTBEPKICHHAX Ha HAy4YHbIE TEMbI M TAKOE )K€ IIPaBO APYroro.
INPEAMETHBIE PE3YJIbTATHI

K xoHmy oOyuyeHuss B 7 kjacce NpeAMETHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCS] YMEHHI:

. UCTIONIB30BaTh TOHATHS: (PU3MUECKME W XUMHUYECKHE SBJICHUS, HaOIIoaeHue,
9KCIIEPUMEHT, MOJIeJIb, TUIIOTE3a, €AMHUIIBI (PU3NYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTtHble
COCTOSIHHS BeniecTBa (TBEPIIOE, KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE JBHKEHUE (PaBHOMEPHOE,
HEPaBHOMEPHOE, IPSIMOIMHEHHOE), TPACKTOPHS, PaBHOACHCTBYIOIAs cuia, nedopmarnus (yrnpyras,
TUTACTHYECKAs ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

o paznuuath sBiaeHus (auddysus, TemIoBoe ABMKEHHME UYACTHUI[ BEIECTBa,
paBHOMEpHOE ABM)XECHHE, HEPABHOMEPHOE IBUKEHHUE, WHEPIIMS, B3aUMOCHCTBHUE TEJl, paBHOBECUE
TBEPIABIX TEN C 3aKPEIUIEHHOH OChIO BpAIICHUs, Iepenada JAaBJICHHUS TBEPIABIMU TEJIaMHU,
KUAKOCTAMH M Ta3aMH, aTMOC(EpHOE AaBJICHUE, IJIaBaHHE Tell, MPEeBpaIleHHs] MEXaHUYECKOU
DHEPTUH) IO OINMCAHHWIO WX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JaHHOE (pr3HUYecKoe SIBICHUE;

. pacro3HaBaTh MPOSIBIIEHUE U3yYCHHBIX (PU3MUYECKUX SBIICHHHA B OKPYKAIOIIEM MHUPE,
B TOM 4Hclie (pU3HUECKUE SBIICHHUS B TPUPOC: NPUMEPHI ABIKEHUS C Pa3IHYHBIMU CKOPOCTSIMH B
KUBOW M HEXHUBOW TNpUpojAe, MAEHCTBHE CHJIBI TPEHHUS B NPUPOAEC U TEXHHUKE, BIUSHHUE
aTMOC(EpHOTO JIaBJICHUS Ha XUBOW OPTaHM3M, IJIaBaHWE PHIO, phIYard B TEJIE YEIOBEKa, IIPU STOM
NEePEeBOJIUTh NMPAKTHUECKYIO 3aJjauy B Y4eOHYIO, BBIIENATh CYLIECTBEHHbIE CBOMCTBa (IIPU3HAKH)
(bu3NYECKUX SIBICHUM;

o ONHUCBHIBATh H3YYEHHBbIE CBOMCTBA Tel M (PU3MYECKUE SBICHMS, HCHOJIb3Ys
¢u3nyeckne BeIMUYUHBI (Macca, 00bEM, MJIOTHOCTH BEIECTBA, BPEMs, MYyTh, CKOPOCThb, CPEAHSS
CKOPOCTh, CWJIa YNPYTOCTH, CHUJIA TSXKECTH, BEC Tella, CUiIa TPEHUs, JaBieHue (TBEpAOro Tena,
KHUJIKOCTH, Ta3a), BBITAJIKHBAIOIIAS CUJIa, MEXaHWYecKas paboTa, MOITHOCTh, TUIEYO CHUJIbI, MOMEHT
CHIIBI, KOX(QUIMEHT TOJE3HOTO JEHCTBUS MEXaHW3MOB, KHHETHYECKas W IOTCHIMAIbHAS
DHEPrusl), IPU OMUCAHUU MPABUIHHO TPAKTOBATh (PU3NYECKUN CMBICI MUCTIOIB3YEMbBIX BETUYHH, HX
0003HaUeHHSI W EIUHMIBI (PU3MUECKUX BEIMYWH, HAXOIUTH (DOPMYIBI, CBS3BIBAIOIINE TAHHYIO
¢u3nUecKy0 BETMUMHY C JPYTMMH BEITHYMHAMH, CTPOUTH Tpa(UKH H3y4YEHHBIX 3aBHUCUMOCTEH
(UBUYECKUX BEITHYHH,

o XapakTepu3oBaTh CBOMCTBAa Tel, (U3MUECKUE SIBICHUS M MPOIECCHl, HCIONb3YS
IpaBuiia CIOKEHHs CHJ (BJOJb OJHOU mpsiMoit), 3akoH I'yka, 3akoH Ilackains, 3akoH Apxumena,
IpaBWJIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TO€ MPABHIO» MEXAaHUKH, 3aKOH COXpPaHEHHS
MEXaHUYECKOW 3HEPruM, MpH 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3alHUCHIBATH €r0
MaTeMaTHYECKOE BBIPaKCHHUE;

o OOBSICHATh (U3MYECKUE SIBICHUS, NMPOLECCHl M CBOMCTBAa TEl, B TOM 4YHCIE U B
KOHTEKCTE  CUTyallud  MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa: BBIABISATH  MPUUYUHHO-
CJICICTBEHHBIC CBSI3M, CTPOUTH OOBSICHEHHWE W3 1—2 JOTMYECKWX IMaroB ¢ omopod Ha 1-2
U3YyYEHHBIX CBOMCTBA (PU3NUECKUX SBICHUN, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;



. pemath pacuéTHble 3amayd B 1—2 neiCTBHSA, UCMONB3YyS 3aKOHBI U (HOPMYIIHI,
CBsI3bIBaIOIIME (PU3NUYECKUE BEIWYMHBI: HA OCHOBE aHAJM3a yCJIOBHUS 3aJjaud 3allMCBIBATh KPAaTKOE
yCIIOBHE, MOJCTABIATh (PU3NYECKHE BEIMUYMHBI B (OPMYJIBI U MPOBOIUTH PACUEThl, HAXOAMUTH
CIpaBOYHBIC TaHHBIE, HEOOXOIUMBIE JUISl pEIICHHs 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MOJTyYeHHON
(bU3n4eCcKOil BETMUNHBL;

o pacrio3HaBaTh IMPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh NpPU MOMOIIU (U3NIECKUX
METO0B, B OIMCAHUU HCCIEAOBAaHMS BBIICIATh IPOBEPSIEMOE MPEANONOKEeHUe (TUIOoTE3yY),
pa3invaTh U UHTEPIPETHPOBATH MOTYUCHHBIN pe3yabTaT, HAaXOAUTh OUIMOKY B XOJI€ OIBITA, J1EIaTh
BBIBOJIBI 110 €T0 Pe3yJIbTaTaM;

. IPOBOJUTH OMBITHI IO HAOTIOAEHUIO (PU3UUECKUX SBICHUN WIIN (PU3NIECKIX CBOUCTB
Tes: (OPMYIHPOBATH MPOBEPSEMBIC MPEAIIONOKEHHS, COOMPATh YCTAaHOBKY W3 MPEIJIOKEHHOTO
000pyI0BaHUs, 3alUCHIBATH X0 OMbITa U (POPMYJINPOBAThH BHIBOJIBI;

. BBITOJIHATH TPSMBIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Teja, 00bEMa, CUIIbI 1
TEMIIEpaTypbl C UCIOJb30BAHUEM AHAJIOTOBBIX M IM(POBBIX MPHUOOPOB, 3aIUCHIBATh MOKA3aHUS
nprOOpPOB ¢ Y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHNUH;

. IPOBOJUTH UCCIIEIOBAHNUE 3aBUCUMOCTU OJHOH (PM3NYECKON BEIMYUHBI OT APYrOH C
MCIIOJIb30BaHUEM MPSAMBIX M3MEPEHUM (3aBUCHUMOCTHM IyTH PaBHOMEPHO IBMXKYIIErocs Tejla OT
BPEMEHU JIBWKCHMs Tela, CHJIbl TPEHUs CKOJIbKEHHS OT Beca Tela, KauecTBa 0OpabOTKU
IIOBEPXHOCTEH TEI M HE3aBUCUMOCTH CHWJIBI TPEHHs OT IUIOLIAJAM COIPUKOCHOBEHUS TEJ, CHUJIbI
YIPYTroCTH OT Y/UIMHEHMsI TIPY>KUHBI, BHITAJIKUBAIOLIEH CUIIBI OT 00BbEMa MOrpyKEHHOHM YacTu Tesa
U OT IUIOTHOCTU JKUIKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTU Te€ja, OT IIyOMHBI, HA KOTOPYIO
HOTPY’KEHO TEeJ0, YCIOBHUM IUIaBaHUs Tell, yCIOBUN paBHOBECHUS pblyara U OJIOKOB), y4acTBOBATH B
IUTAHUPOBAHUM y4€OHOI'O HCCIIEOBAHUS, COOMPATh YCTAHOBKY U BBINOJHATH U3MEPEHUS, CIeays
IpPEUIOKEHHOMY IUIaHy, (UKCHpOBaTh pe3yJabTaThl IOJYYEHHOM 3aBUCHUMOCTH (DU3HYECKHX
BEIMYMH B BHJE MPEUIOKCHHBIX TaOMUIl W TpaduKOB, JelaTh BBIBOABI 10 pe3yjbTaTaM
UCCIIEJOBAHMSI,

. POBOJUTh KOCBEHHBIE W3MEPEHHUs (U3NUECKUX BEIWYMH (TUIOTHOCTH BEIIECTBA
JKUJKOCTU M TBEPAOTO Tela, CUila TPEHUS CKOJIBKEHHUs, JABICHUE BO3/1yXa, BBITAIIKUBAIOIIAS CUJIA,
JeMCTBYIOIAs Ha MOTPYKEHHOE B JKUIKOCTh TEN0, KOAPPUIMEHT MOJE3HOro AEHCTBUS MPOCTHIX
MEXaHMU3MOB), CJIeys MpPeNJ0KEeHHOM WHCTPYKLUMU: IPU BBHIIOJHEHUM H3MEpPEHUN coOupaTh
DKCIIEPUMEHTAIIbHYIO YCTAaHOBKY U BBIUUCIIATH 3HAYEHUE UCKOMOM BEIIMYHHBIL;

J coOnrofaTh IMpaBWila TEXHUKM O€30MacHOCTH IMpu paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;
o yKa3blBaTh MPUHIMIBI JEHCTBUA NPUOOPOB M TEXHUYECKHX YCTPOWCTB: BECHI,

TEPMOMETpP, JAMHAMOMETpP, COOOLIAIOIIUECS COCYAbl, OapoMeTp, pblUar, IMOJBWXHBIH H
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

o XapakTepu3oBaTh MPUHIMIIBI JEHCTBUS M3YYEHHBIX HPHUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOpPOW Ha MX OMMCaHUS (B TOM UHWCIE: MOJAIIMIIHUKH, YCTPOMCTBO BOJONPOBOJA,
TUIPABIMYECKUN MPecc, MaHOMETP, BBICOTOMED, OPIIHEBON HACOC, apEOMETP), UCHOJIb3Ys 3HAHUS
0 cBOMcTBaxX (hU3MUYECKUX SBICHUI U HEOOX0IMMbIe (PU3NUECKUE 3aKOHbBI U 3aKOHOMEPHOCTH;

. OPUBOJIUTH HpHUMEpHl (HAXOAUTh HUHGPOPMALMIO O MpHUMEpPax) MPAKTUYECKOTO
UCTOJIb30BaHUs (PM3NYECKUX 3HAHUM B IOBCEAHEBHOM JKM3HU U1 oOecreueHus: 6e30MacHOCTH pU
oOpailieHnu ¢ npubopaMu M TEXHUUYECKHMMH YCTPOMCTBaAMM, COXPAHEHHSI 3J10POBbsI U COOIIOIEHUS
HOPM JKOJIOTHYECKOTO IIOBEICHUS B OKPYXKAIOLIEH Cpelle;

o OCYIIECTBIISATh OTOOpP HCTOYHMKOB HMH(popmanuu B HTepHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOIUXCS 3HAHUN U MYTEM CpaBHEHHS Pa3IMYHbIX
UCTOYHUKOB BBIJICNIATh HH(POPMALUIO, KOTOpas SBISETCS NPOTUBOPEUMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;

. UCMOJb30BaTh MpPU  BBINOJIHEHWH  y4eOHBIX 3aJaHUN  HAYYHO-TIOMYJSPHYIO
auTeparypy (pusnueckoro cojepkaHMs, CHpaBOYHBIE MaTepHalibl, pecypchl ceTu HMHTepHer,
BJIQJIETh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus UH(YOPMAIIMK U3 OJHOM 3HaKOBOI
CUCTEMBI B IpYTYIO;

J CO3/1aBaTh COOCTBEHHBIE KpaTKHE MIChbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
MCTOYHUKOB HMH(popManuu (U3NYECKOTO COAEP)KaHHSA, B TOM 4YHCIE MyOJIUYHO JAeNaTh KpaTKue
COOOIIeHNsT O pe3ysNbTaTax MPOEKTOB MJIHM YUYEOHBIX HCCIEIOBaHUN, IMPH 3TOM TI'PAMOTHO



UCIIOJIb30BaTh M3YYEHHBINH TOHATHHHBIA anmapaT Kypca (U3UMKH, COMPOBOXKIATH BBICTYIUICHHUE
MpE3EHTALINEH;

° IIPY BBIMOJIHEHUH Y4EOHBIX MPOEKTOB M UCCIICAOBAHUI pacrpenenaTh 003aHHOCTH B
rpynne B COOTBCTCTBHHU C IIOCTABJICHHBIMHU 3aJadaMM, CICAUTH 3a BBIIIOJIHCHUCM IIJIaHA HCﬁCTBHﬁ,
aZIcKBaTHO  OILICHMBaTh COOCTBEHHBIM BKJIAJL B  JCATEIBHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHI/IKaTI/IBHOG BSaI/IMOHGfICTBPIe, y‘-II/ITLIBaSI MHCHUCEC Opr)KaIOH_[I/IX.

K xonmy oOydeHuss B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0Aa30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHUI:

o MCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBU)KEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BELECTBA, KPUCTAIUINYECKUE U aMOP(HbIE Tejla, HACHILEHHBIH U
HEHACBIILCHHBII TMap, BIAXHOCTb BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSS HHEPIus, TEIUIOBON
JIBUTATEb, JJEMEHTAPHBIA DIIEKTPUYECKUM 3apsl, JJIEKTPUUECKOE II0JIe, IPOBOJHUKH U
JUBJIEKTPUKH, TIOCTOSHHBIHM 3J1€KTPUUECKUI TOK, MarHUTHOE I0JIE;

J pa3iauuaTth sBJIEHUS (TEIUIOBOE pacIIMpPEHHE M C)KaTue, TEeIulonepenaya, TEIIOBOE
paBHOBECHE, CMauMBaHUE, KalNWUIIPHbIE SBIEHUSA, WCHApEHHE, KOHAEHCAlMs, IIJIaBlIECHHE,
KpucTajm3anusi (OTBepAEBaHME), KHUIIEHHE, Terulonepenaya (TerionpoBOAHOCTb, KOHBEKIIUS,
U3JIy4YEHUe), SJIEKTpU3alus Tell, B3auMOJEHCTBHE 3apsAloB, JIEHCTBHS 3JIEKTPHUUECKOTO TOKa,
KOPOTKOE 3aMblKaHME, B3aWMOJEHUCTBUE MAarHuTOB, JAEMCTBME MAarHUTHOTO IOJISI HA MPOBOJHUK C
TOKOM, 3JIGKTPOMAarHuTHas MHIYKLMs) IO ONMCAHUIO UX XapaKTEpPHbIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PH3HUECKOE SBICHNUE;

o pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NYECKUX SIBJICHUN B OKPYXKAIOIEM MHpE,
B TOM uyHcle (u3MuecKue SBICHHUS B INPHUPOJE: NMOBEPXHOCTHOE HATSHKEHUE W KalWUIIpHbIE
ABJICHUS B MPUPOJIE, KPUCTAILIBI B IIpUpoJie, usnydeHue ConHia, 3aMep3aHue BOJOEMOB, MOPCKUE
Opu3bl, 00pa3oBaHME pOCHI, TyMaHa, HHEs, CHEra, 3JEKTpUYECKHEe SBICHHUS B aTMocdepe,
AJIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE T0OJ€ 3eMIIH, Apei MOIHOCOB, POJb MAarHUTHOTIO
IOJI JUIsl JKU3HM Ha 3emile, MOJSPHOE CUSHHUE, IIPU 3TOM IEPEBOAUTH NPAKTUYECKYIO 3a7ady B
y4eOHYI0, BEICIISITH CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (PU3UIECKUX SBICHHIA;

o ONHKCBHIBATh H3YYEHHBbIE CBOMCTBA Tel M (PU3UYECKUE SBICHMS, HCHOJIb3Ys
¢u3nyeckue BETUYMHBI (TeMIepaTypa, BHYTPEHHSS SHEpPrus, KOJUYECTBO TEIMJIOTHI, YAeIbHas
TEIUIOEMKOCTh BEILIECTBA, YAEIbHAs TEIUIOTA IUIABICHHUA, YyAEIbHas TEIIoTa NMapooOpa3oBaHUs,
ylenbHas TEIUIOTa CrOpaHMs TOIUIMBA, KO3()(UIMEHT MoNe3HOro AECUCTBHUS TEMJIOBOH MallUHBI,
OTHOCHUTENIbHAsl BJIAXKHOCTb BO31yXa, DJJIEKTPUYECKHH 3apsjl, CHIa TOKA, DSIEKTPUYECKOE
HanpsDKeHUe, CONpPOTHBIEHHE TMPOBOJHMKA, YAEIbHOE COINPOTUBIEHHE BeIlecTBa, pabora u
MOIIIHOCTh 3JIEKTPUUYECKOr0 TOKa), MPH ONHUCAHUU NPAaBUIBHO TPAKTOBaThb (PU3NYECKUH CMBICIT
UCTOJIb3YEMbIX BEJIMYMH, O0O3HAYEHHUS U €IUHUIBI (PU3MUECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBS3BIBAIOIIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTUMHU BEJIMYMHAMH, CTPOUTH TI'paduKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINUMH;

o XapaKTepu30BaTh CBOWMCTBA Tel, (DU3MUECKHUE SIBJIECHUS U TPOLECCHI, HCIONb3Ys
OCHOBHBIE TOJIOXKEHHUS MOJIEKYJIIPHO-KUHETUUECKON TEOpUH CTPOEHUS BEIEeCTBA, IPUHLIHUII
CYNEpIIO3UIMM ToJel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsjaa, 3akoH Oma s
ydacTka 1enu, 3akoH Jlxoyns—JIeHna, 3akoH COXpaHEHHs SHEPrHH, IPU ITOM JABATh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMATUYECKOE BBIPAKEHHE;

J OOBSACHATh (PU3UUECKHE MPOLECCHl U CBOWCTBA TeN, B TOM YHUCIE€ M B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUYUHHO-CIEJACTBEHHBIE CBS3U,
CTpOUTh OOBACHEHHE U3 1—2 JIOTMYECKMX IIaroB ¢ Omopoi Ha 1—2 H3ydeHHBIX CBOICTBa
buznyecKux sIBIEHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

. pemiath pacu€THble 3a7ayd B 2—-3 JEHCTBHSA, HUCMONB3YS 3aKOHBI U (HOPMYIIHI,
CBsi3bIBarOIMe (PU3NUYECKHE BEIMUYMHBI: HA OCHOBE aHAJIM3a YCJOBHUS 3aJaud 3alMCBhIBATh KPaTKoe
yCIIOBUE, BBISIBIATH HEIOCTATOK JAHHBIX VIS pEIICHUs 33Ja4yd, BbIOMpaTh 3aKOHBI U (OPMYIIBL,
HEoOXoauMBbIe Ui €€ pELIeHUs, MPOBOJUTh pPACYEThl M CPAaBHUBATH IOJy4YEHHOE 3HAYECHUE
(bu3nyeCcKOil BETUYUHBI C U3BECTHBIMU JAHHBIMU;

o pacrio3HaBaTh MpOOJIEMbl, KOTOpbIE MOXKHO PEIIUTh HPU HOMOIIM (U3NUYECKUX
METOJIOB, HCIIOJIb3Ysl OINHCAaHUE MCCIEAOBAHUSA, BBIIEIATh IPOBEPSAEMOE IIPENAIIONIOKEHUE,
OLIEHUBATh [IPABUIILHOCTH NOPSAIKA POBEICHUS UCCIIEI0BaHMs, AeIaTh BEIBOBI;



J IPOBOJUTH OMBITHI IO HAOIIOACHUIO (PU3NYECKUX SIBICHUH WM (PU3UUECKHX CBOWCTB
TeNl (KanmWJUIIpHbIE SIBJICHUS, 3aBHCUMOCTh JABJICHUS BO3JyXa OT €ro o0b&éMma, TeMIleparyphl,
CKOPOCTH TMpOlLlecCa OCTBIBAHMS M HArpeBaHMs NpPU M3IYYEHUM OT I[BETa H3JIy4aroleil
(moryomaroeil) MOBEPXHOCTH, CKOPOCTh UCHIAPEHUS BOABI OT TEMIIEPATYPhl KUAKOCTU U IUIOIIA N
e€ MMOBEPXHOCTH, 3JIEKTPU3ALMS TeJl U B3aUMOJEHCTBHE AIEKTPUUYECKHX 3apsA0B, B3aUMOACHCTBHUE
IIOCTOSIHHBIX MAarHUTOB, BHU3yaJlM3allis MAarHUTHBIX II0JIEW IIOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOT'O 0JIs1 Ha IPOBOJIHUK C TOKOM, CBOICTBa 3JIEKTpPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATEIIS
MOCTOSIHHOTO TOKa): (hOpMYJIHpOBAaTh MPOBEPSEMbIE MPEANOI0KEHUS, COOUPATh YCTAaHOBKY H3
IPEI0KEHHOT0 000PYA0BaHUs, OMMCHIBATH X0 ONbITA U (OPMYJINPOBAThH BHIBOJIBI,

J BBITNOJIHATH IPSMbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIBHON BIAXKHOCTH BO3/1YXa,
CHJIBl TOKa, HAIpPsDKEHHsI C HCIOJIb30BAHMEM AaHAJOrOBBIX IPUOOPOB U JAaTYUKOB (PU3HYECKHX
BEJIMYMH, CPAaBHUBATh PE3YyJIbTAaThl U3MEPEHUH ¢ yUETOM 3a/laHHON a0COIIOTHON MOrPEeIHOCTH;

. IPOBOJUTH UCCIIEIOBAHNUE 3aBUCUMOCTH OAHOH (PM3NYECKON BEIMYUHBI OT APYrOH C
UCIIOJIb30BAHUEM NPSAMBIX U3MEPEHUl (3aBUCHUMOCTb CONPOTUBIICHUS MPOBOJHUKA OT €r0 JUIMHBI,
IUIOUIA/IN TIONIEPEYHOr0 CEYEHUS U YAEIBHOTO COIPOTUBIIEHUS BELIECTBA IIPOBOAHMKA, CUIIbI TOKA,
UAYILEro 4epe3 MPOBOJHUK, OT HAPSYKEHUs Ha IIPOBOJIHUKE, UCCIIEIOBAHUE MTOCIEI0BATEIbHOIO U
[apajuIeJIbHOTO COEUHEHUI IPOBOJHUKOB): IJIAHUPOBATh MCCIIEOBAHUE, COOUpPATh YCTAaHOBKY U
BBINOJIHATh M3MEPEHMs], ClIeAysl NPEAJIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3yJbTaThl MOJYyYECHHOH
3aBUCHUMOCTH B BUJI€ TaOJIML U TpaUKOB, I€JaTh BHIBOBI 110 PE3yJIbTaTaM UCCIIEI0OBAHUS;

o IPOBOJUTh KOCBEHHBIE M3MEPEHUs (PU3MUYECKUX BEIMYMH (ylesbHas TEIIOEMKOCTb
BEIIIECTBA, CONPOTHUBIICHUE ITPOBOIHUKA, pab0OTa U MOIIHOCTb IEKTPHUECKOTO TOKA): MJIaHUPOBATh
U3MEpeHUs, coOupaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIEeAys MNPEUIOKEHHOM HHCTPYKLUHMH, U
BBIYHUCIIATH 3HAUCHHE BEITUYMHBI;

J coOnrofarh IpaBWila TEXHUKM O€30MacHOCTH Ipu padoTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

o XapakTepu3oBaTh MPUHIMIIBI JEHCTBHS M3YYEHHBIX HPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOpPOM Ha MX OMMCaHUSA (B TOM 4YMCIE: CHCTEMa OTOIUIEHHs JOMOB, TUTPOMETD,
napoBas  TypOuMHA,  aMIepMerp,  BOJBTMETP,  CUETYMK  DJIEKTPUYECKOW  DHEPIUH,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, HATPEBATENIbHBIE IEKTPOIIPUOOPH! (IPUMEPHI), IIEKTPUUIECKHE
NPEIOXPAaHUTENH, AIEKTPOMArHUT, AJIEKTPOJABUraTellb MOCTOSIHHOTO TOKAa), MCIOJIb3Yys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOX0IUMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

o pacro3HaBaTh MPOCTbIE TEXHUUYECKHUE YCTPOMCTBAa M M3MEPUTEIbHBIE MPUOOPHI IO
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTATENIb BHYTPEHHETO CrOpaHus, 3JEKTPOCKOI, PEoCTaT), COCTABIATh CXEMbl JJIEKTPUYECKUX
Heneil ¢ mocineAoBaTelNbHBIM U IMapajlIeNIbHbIM COEJUHEHHEM 3JIEMEHTOB, pasiinyasl YCJIOBHBIE
0003HaUEHMSI FTIEMEHTOB JIEKTPUUYECKHX IIeTIeH;

. NPUBOJIUTH HpHUMEpHl (HAXOAUTh HUHGPOPMALMIO O MpHUMEpax) MPAKTUYECKOTO
MCIIOJIb30BaHUs (PU3NUECKUX 3HAHUM B MOBCEIHEBHOM JKU3HU JUIsl oOecrieueHus: 6€30MacHOCTH U
oOpalieHun ¢ npudbopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/10pOBbSl M COOIIOAEHUS
HOPM IKOJIOTUYECKOTO MOBEACHUSI B OKpY KaIoLIel cpee;

o OCYILECTBIIATh MOUCK MHGpopManuu ¢uzndeckoro cojepkanuss B VHTepHere, Ha
OCHOBE HUMEIOUIMXCA 3HAHWUM M IyTEM CpPaBHEHUS JOIOJHUTENbHBIX HMCTOYHUKOB BBIACIATH
nH(pOpMalHIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOM MITM MOXKET OBITH HEJJOCTOBEPHOIA;

. UCMOJb30BaTh MpPU  BBINOJIHEHWH  y4eOHBIX 3aJaHUN  HAYYHO-TIOMYJSPHYIO
auTepaTypy (QU3NYECKOro CcoepaHHs, CIPAaBOYHbIE MaTepuaibl, pecypcbl cetu IMHTepHer,
BJIaJICTh MPUEMAMU KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHusi HHGOPMAILIUK U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M KpaTKUE YCTHBIE COOOIeHMs, 00001as
UHPOPMALIMIO M3 HECKOJbKHUX HCTOYHUKOB (PU3MUYECKOTO COAEp)KaHUs, B TOM dYHcie MyOIuMyHO
MPEJICTaBIIATh PE3YNbTaThl MPOSKTHOW UIIM HCCIEA0BATEIbCKON IEATENbHOCTH, IIPU ITOM I'PaMOTHO
UCIOJIb30BaTh M3YYEHHBIN TOHATHHHBIM ammapaT Kypca (U3UMKH, COMPOBOXKIATH BBICTYIICHUE
MpE3EHTALNEH;

o IpY BBIIOJHEHUH YUYEOHBIX INMPOEKTOB M HCCIEAOBAHMM (PU3UUECKUX MPOLECCOB
pacrpenensaTe 00s3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMM 3aJjauyaMH, CIEAUTH 3a
BBINOJIHEHUEM IIJIaHA JIEHCTBUN U KOPPEKTHPOBATH €r0, aIeKBATHO OLIEHUBATh COOCTBEHHBIN BKIIA]



B ACATCIIBHOCTD I'PYIIIIbI, BEICTPANBATh KOMMYHUKATHBHOC B3aHMOHeﬁCTBH€, MMPOsBJIAA TOTOBHOCTDH
paspemniaTh KOH(M)IUKTHI.

K xonmy oOyuenuss B 9 kiacce mpeaMeTHbIE pe3yJabTaThl Ha 0a30BOM YpOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

. UCIIOJIb30BaTh IOHATHUS: CHCTEMa OTCYETa, MarTepuajgbHas TOYKa, TPACKTOpHS,
OTHOCUTEIIbHOCTh MEXaHHYECKOro MABIDKEeHMs, Aeopmanus (ympyras, IUlacThdeckas), TpeHHe,
[EHTPOCTPEMUTENFHOE YCKOPEHHE, HEBECOMOCTh W TMEPErpy3Kd, ILEHTP TSHKECTH, aOCOIIOTHO
TBEPOE TEJO, LEHTP THKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHUYECKUE KOJICOAHUS U BOJIHBI,
3BYK, HH(PA3BYK H YJIBTPa3BYK, HIEKTPOMArHUTHBIE BOJIHBI, [IIKaJIa 3JICKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JAIBHO30PKOCTh, CIIEKTPbI UCITyCKaHHUS U MOTJIOUICHUS, anbda, O6eTa- U raMma-
U3JTy4EHUs], U30TOIIbI, SIACPHAs SHEPIETUKA,

. pa3iuyaTth sBIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJMHEWHOE JIBHXKEHUE,
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE ABM)KEHHE, CBOOOAHOE MaJIeHHE TeJl, pABHOMEPHOE JBIKEHUE
0 OKPY)XHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTUBHOE JBIDKEHHE, KOJIeOaTelbHOE BUKCHUE
(3aTyxaromue U BBIHYXKJCHHbIE KOjeOaHus), pe30HAHC, BOJHOBOE IBM)KEHME, OTPAKCHHE 3BYKa,
IPSIMOJIMHEMHOE PACIPOCTPAaHEHHME, OTPAXKEHHE U IPEIOMIIEHHE CBETa, I[OJHOE BHYTPEHHEE
OTpaKeHHE CBETa, pa3joKeHUEe Oeloro CBeTa B CIEKTP M CJOXKEHHUE CIEKTPAIbHBIX IIBETOB,
JUCIIEpCUsi CBETa, E€CTECTBEHHAsl paJMOaKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOrO CIEKTpa
U3ITy4eHHs) MO OMMCAHUI0 UX XapaKTEePHBIX CBOWCTB M HA OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX
JaHHOE (PU3HYECKOE SBJICHHCE;

. pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UYECKUX SBICHUN B OKPYXKAIOIIEM MHUPE
(B TOM umciie GuU3NYECKHe SBJICHUS B IPUPO/JIE: TPUIIUBHI M OTJIMBEIL, ABIKeHHE M1aHeT CoTHeIHOM
CHUCTEMBbI, PEAKTUBHOE JIBM)KEHHE IKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB >KUBOTHBIMH,
3eMJIETPSICEHUE, CECMUYECKUE BOJIHBL, I[yHaMH, 3X0, I[BE€Ta T€J, ONTHUYECKUE SIBJICHUS B IPUPOJIE,
Ouonoruyeckoe JeHCTBUE BUIUMOTO, YIbTPadUOIETOBOTO M PEHTITCHOBCKOTO H3IY4YECHUH,
€CTECTBEHHBIN PaJMOaKTHBHBIN (OH, KOCMUYECKHE JTY4H, PAJHOAKTUBHOE U3ITYYCHUE TPUPOTHBIX
MUHEPAJIOB, ACHCTBUE PAJMOAKTUBHBIX U3TyYEHUI HA OPraHU3M 4YeJIOBeKa), MPU 3TOM MEPEBOIUTH
NPaKTUYECKYIO 3a/1a4y B Y4EOHYIO, BBLICIATH CYIIECTBEHHBIC CBOMCTBA (MpU3HAKK) (PU3HYECKHUX
SIBIICHUI;

. ONHUCBHIBATh H3YYEHHBbIE CBOICTBa Ten M (U3NYECKHE SIBICHUS, MCIOIb3Ys
¢u3nyeckue BEIUYUHBI (CpEAHsst U MTHOBEHHAs CKOPOCTh Tejla P HEPABHOMEPHOM JIBUKEHHH,
YCKOpEHUE, IIEPEMELICHHE, ITyTh, YIIIOBAsk CKOPOCTh, CUJIA TPEHUS, CHJIA YIIPYTOCTH, CHJIA TSKECTH,
yCcKOpeHue cBOOOIHOTO Na/IeHNUs, BEC Tella, UMITYJIbC Tella, UMITYJIbC CUJIbI, MEXaHHUecKas paboTa u
MOIIIHOCTb, TOTEHIIMAJIbHAS HEPIUs Teja, MOAHIATOrO HaJ IOBEPXHOCTHIO 3€MIIM, TOTCHIIMAIbHAS
SHEpPrusl CXKAaTOM MPYXKUHBI, KHHETHYECKash SHEPrus, MOJIHAasg MeXaHWdecKas SHeprusi, nepuoa u
qacToTa KojeOaHHi, JIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA, OKa3aTesb
IPEJIOMJIEHUSI CPEJIbl), IPU OMHMCAHUU MPABUIIBHO TPAKTOBATh (PM3MUECKUN CMBICT HCIOIb3YEMbBIX
BEJIMYMH, O0003HAYEHUS U €IUHMIBI (U3NYECKUX BEIMYMH, HAXOJIUThb (OPMYIIBI, CBS3BIBAIOIINE
JaHHY!0 (U3NYECKYI0 BEJIUYMHY C JPYIMMH BEIUYMHAMHU, CTPOUTh TpadUKU H3YYEHHBIX
3aBUCUMOCTEH (PU3HUECKUX BEIUYHH;

J XapaKTepu30BaTh CBOWMCTBA Tel, (U3MUECKHUE SBJIEHUS U TPOLECCHI, HCIONb3Ys
3aKOH COXPaHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TSATOTEHUS, TPUHIIMIT CYTIEPIO3ULIUHN CUJT, TIPUHIUI
OTHOCUTENBHOCTH ["anuiest, 3akoHbl HbI0TOHA, 3aKOH COXPAaHEHUsI UMITYJIbCA, 3AaKOHBI OTPAKEHUS U
MPEIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUs 3apsAJ0BOI0 U MACCOBOTO YHUCET MPH SIIEPHBIX PEAKIIHIX,
Opd STOM JaBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alHChIBaTh €ro MaTeMaTH4ecKoe
BbIpaXXCHHUE;

. OOBSICHATh (PU3MUYECKUE MPOILIECChl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallull MPAaKTUKO-OPUEHTHPOBAHHOIO XapaKTEPa: BBIABIATH IPUUMHHO-CIEACTBEHHBIE CBS3H,
CTpPOUTh OOBSICHEHHE U3 2-3 JIOTMYECKUX MIaroB C Omopol Ha 2-3 H3y4eHHBIX CBOWCTBA
bu3nUecKux SBICHUN, PU3NUIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemarh pacu€THple 3aJaud  (OMUpAIONIUECs Ha CHCTEeMYy M3 2—3 ypaBHEHHH),
UCIIONIb3YSl 3aKOHbI U (POpMyJbl, CBs3bIBarOlIME (U3NYECKUE BEIMUYMHBI: HA OCHOBE aHalIM3a
yCIOBHS 3aJjaud 3alMChiBaTh KPaTKO€ YCIOBHE, BBIABIATH HENOCTAIOIIME WM H30BITOUHBIC
JaHHbIE, BHIOMpaTh 3aKOHBI U (HOPMYIbI, HEOOXOAMMBIE AJSl PELICHUs, MPOBOJUTH PACUETHl U
OLICHUBATh PEATUCTUYHOCTD MOTYYCHHOTO 3HAYCHUS (PU3NYECKON BETMUHHBL;



o pacro3HaBaTh MPOOIEMBI, KOTOPhIE MOXHO PEIIMTh MPU MOMOIIN (U3HUECKUX
METOJIOB, HCIIONIb3Yysl OINHUCAaHWE WCCIEAOBAHUS, BBIICIATh MPOBEPSIEMOE IMPEANOIOKCHHE,
OLICHMBATh  MPABUJIBHOCTH  MOpAJIKAa  IMPOBEIEHUS  HCCIENOBaHUS,  JelaTb  BBIBOJBI,
UHTEPIPETHPOBATH PE3YNIbTATHI HAOIIOICHUN U ONIBITOB;

J MPOBOAMTD ONBITHI 110 HAOTIOJCHUIO GU3UYECKUX SIBJICHUN WK (PU3NUECKUX CBOMCTB
Tes (M3ydeHHe BTOPOTO 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHHUsS PHEPTuH, 3aBUCHMOCTH IEPHOAA
Kosie0aHUi NPYKMHHOTO MasiTHUKa OT MAaccChl Ipy3a U JKECTKOCTH MPYKUHBI M HE3aBUCUMOCTb OT
aMIUTMTYIBl MallbIX KOJeOaHUH, MPSMOJIMHEHHOE pacIpOCTPAHEHHE CBETa, PA3JIOKCHHE OEIoro
CBETa B CHEKTp, U3y4CHHE CBOWCTB M300pa)KEHHUS B IJIOCKOM 3€pKajie M CBOMCTB M300pa’keHuUs
npeaMera B coduparomieil JMH3e, HaOMI0eHUEe CIUIOMIHBIX U JMHEHYAThIX CHEKTPOB M3JTYUEHUS):
CaMOCTOSITENIbHO COOMPATh YCTAaHOBKY M3 M30BITOYHOrO Habopa 0O0OpyHOBaHUS, OMHCHIBATH XOJ
OTIbITa U €r0 Pe3yNbTaThl, GOPMYIUPOBATH BHIBOJIBI;

o MPOBOANTH MPU HEOOXOJUMOCTU CEPHIO MPSIMBIX MU3MEPECHHI, OMPEEIisis CpeaHee
3HAUYCHHE HU3MEpsSEMON BeIMYMHBI (POKYCHOE pacCTOsSHHE COOMparoliel JIMH3bI), 00OCHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTENILHOTO MPUOopa);

J MIPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (PM3MUECKUX BEJIMYMH C MCIOJIb30BAaHUEM
OpSIMBIX HM3MEPEHU (3aBUCUMOCTh NYTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JABM)KEHUU Oe3
HAYaJILHOW CKOPOCTH, TIepuoaa KojeOaHWH MATEeMAaTHYECKOTO MAasTHHKAa OT JUIMHBI HHTH,
3aBUCHMOCTH yIJla OTPaKCHUs CBETA OT yIjia MaJCHUs M yrija NPEJIOMJICHUS OT yria MajJCHHs):
IUTAHUPOBATh HCCIIEOBAHUE, CAMOCTOSITEILHO COOMpPATh YCTAHOBKY, (DMKCHUPOBATH PE3YIbTATHI
MOJIyYEHHOM 3aBUCUMOCTU (DPU3MUECKUX BEIMYUH B BUAE TaONUIl U IpadUKOB, JeNaTh BBIBOJBI 110
pe3yabpTaTaM HCCICIOBAHMUS;

o MPOBOAUTH KOCBEHHBbIE H3MepeHUs (U3NYECKUX BEIUYHH (CPEOHSsE CKOPOCTh U
YCKOpPEHUE Tella MPU PaBHOYCKOPEHHOM ABM)KEHHUH, YCKOPEHUE CBOOOIHOIO MajeHusi, KECTKOCTh
NPYXUHBI, KOIDPHUIIMEHT TPEHUS CKOJBKCHHS, MEXaHWYeCcKash padoTa W MOIIHOCTh, 4acTOTa U
nepuoj KojaebaHuii MaTeMaTUYECKOTO U MPYKUHHOTO MasTHUKOB, ONTHYECKas cujia cOOMparomien
JUH3bI, PAJUOAKTUBHBIA (OH): TUIAHUPOBATH U3MEPCHHS, COOHMpaTh OSKCICPUMEHTAILHYIO
YCTaHOBKY M BBITIOJHATh HU3MEPEHUS, CIEAys MPEIIOKEHHOW MHCTPYKIMH, BBIYUCISATH 3HAUCHUE
BCJIMYMHBI WM aHAIM3UPOBATH TOJYYCHHBIC PE3YIbTaThl C YYETOM 3a/J[aHHON IOTPENTHOCTH
U3MEPEHHUI;

J coOnrofaTh IMpaBWila TEXHUKM O€30MacHOCTH IMpu padboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;
o pas3inyaTh OCHOBHBIE NPU3HAKU M3YYEHHBIX (DU3NYECKUX MOJEJel: MaTepualibHas

TOYKa, a0COJIOTHO TBEPAOE TEJO, TOUEUHBI MCTOYHMK CBETa, JIyd, TOHKas JIMH3A, IJIaHETapHas
MoJieJIb aTOMa, HYKJIOHHAasi MOJI€Ib aTOMHOTO $]1pa;

o XapakTepu30oBaTh MPUHIMIIBI JEHCTBUS M3YYEHHBIX HPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOPOH HA UX OMHMCAaHUS (B TOM YHCIIE: CHUAOMETP, TaTUUKU MOJIOKEHHSI, pACCTOSIHUS
U YCKOpDEHMs, pakera, »3XOJIOT, OYKH, IepHuckor, ¢(oToannapar, OINTUYECKHUE CBETOBOJIBI,
CHEKTPOCKOI, I03UMETp, KaMepa BuibcoHa), Ucromb3yst 3HaHUS 0 CBOMCTBAX (PU3NYECKUX SIBICHUI
1 He0OXoauMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

o UCIIOJIBb30BaTh CXEMbl M CXEMaTHUYHBIE PHUCYHKH HW3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX NMPUOOPOB M TEXHOJOTMUYECKUX MPOIIECCOB NPH pelIeHHH y4eOHO-
MPAKTUYECKHUX 3a]ad, ONTUYECKHUE CXEMBbI JIJIsi NOCTPOEHHUS M300paKeHHH B IJIOCKOM 3epKalie U
coOuparoIie JT1H3E;

. NPUBOJIUTH MTpHUMEPHl (HAXOAUTh HHGOPMALUMIO O MpHUMeEpax) MPAKTUYECKOTO
UCTOJIb30BaHUs (PM3NYECKUX 3HAHUM B IOBCEAHEBHOM JKM3HU Ui oOecrieueHus 0€301MacHOCTH Ipu
oOpailieHuu ¢ npubopaMu M TEXHUYECKHMMH YCTPOMCTBaAMM, COXpPaHEHHsI 3J10POBbsI U COOIIOICHUS
HOPM DKOJIOTUYECKOTO MOBEACHMSI B OKPYKAIOLIEH Cpeae;

J OCYIIECTBIISITh MOMCK HHpOpMaUK (pu3nyeckoro cojaepxkanus B VIHTepHeTe,
CaMOCTOSITENIbHO (hOPMYIIHPYs MOMCKOBBIM 3allpoc, HaXOAUTh MYTH ONpeAeNeHUs] TOCTOBEPHOCTH
MOJYy4eHHOM NH(pOpMAIUK Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIOTTOJTHUTEIbHBIX HICTOUHUKOB,;

J UCIIONIb30BaTh IPHU  BHINOJHEHUH  Y4YEOHBIX 3aJlaHUil  HAyYHO-TIOMYJSPHYIO
auTepaTypy (QHU3MYECKOro cojepaHHs, CIpPaBOYHbIE MaTepuaibl, pecypcbl cetun HHTepHer,
BJIaJICTh MPUEMAMU KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHusi HHGOPMALIUK U3 OJAHOM 3HAKOBOM
CHCTEMBI B IPYT'YIO;



° CcO31aBaTh COGCTBGHHBIC NMUCBbMCHHBIC U  YCTHBIC COO6H_[€HI/I}I Ha OCHOBC
uH(pOpMallMl U3 HECKOJbKUX HMCTOYHUKOB (DU3UYECKOTO COAEpKaHMs, MyOIMYHO MPENCTaBIAThH
PE3yIbTAaThL HpOeKTHOﬁ NN HCCHeﬂOBaTeHBCKOﬁ ACATCIIBHOCTH, ITPU 3TOM I'PaMOTHO HUCIIOJIB30BATh
W3YYCHHBII MOHATUHHBIA ammapar U3y4aemoro pasaena (pU3uMKd U COMPOBOXKIATh BBICTYILICHUE
Mpe3eHTalNeH ¢ y4€TOM OCOOEHHOCTEHN ayIUTOPUH CBEPCTHUKOB.



IV. Temarudeckoe nIaHNpOBaHUe

7 RJacc
Ne HasBanmue pa3aesa (Tembl) Koan4yecTBO 4acoB DJIeKTPOHHbIE
n/m Kypca Bcero K/p Mip (mudpoBbie)
(3a4ueTnl) n/p* o0pa3oBaTe/ibHbIE
pecypchbl
1 ®dusnka u e€ posb B O3HAHUU 3 0 1 bubmuorexa [JOK
OKPY’KaIOIIero Mupa https://m.edsoo.ru/7f4
16194
2 [lepBoHauanbHbIE CBEAECHUS O 6 0 1 bubmumoreka [IOK
CTPOEHHUH BEIIECTBA https://m.edsoo.ru/7f4
16194
3 JIBr>keHUE U B3aMMOJICHCTBHE 24 2 6 bu6mmoreka [IOK
TEI https://m.edsoo.ru/7f4
16194
4 JlaBnenue TBEpABIX TE, 21 3 2 bubnuorexa [JOK
JKUJKOCTEH U ra30B https://m.edsoo.ru/7f4
16194
5 PaboTa 1 MOITHOCTB. DHEPTHS. 13 1 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f4
16194
6 Hrorosslii ypok 1 0 0 bubnuorexa [JOK
https://m.edsoo.ru/7f4
16194
Hroro 68 6 12
8 kiace
Ne HasBanmue pasgesia (Tembl) KosmnuecTBo yacoB DNEeKTPOHHbIe
n/n Kypca Bcero K/p* H/p*:, (undposbie)
(3aueTsbI) alp obpasoBaTesibHble
pecypcbl
1 TennoBklie ABICHUS 28 3 4 bu6nuorexa [IOK
https://m.edsoo.ru/7f4
181ce
2 DNeKTpUYECKUe SIBJICHUS 26 1 5) bubmuoreka [JOK
https://m.edsoo.ru/7f4
181ce
3 ONEKTPOMAarHUTHBIE SIBICHUS 13 1 1 bu6muoreka [JOK
https://m.edsoo.ru/7f4
181ce
4 Hrorosslii ypok 1 0 0 bubmuorexa [IOK
https://m.edsoo.ru/7f4
181ce
Htoro 68 5 10
9 kyacc
Ne Ha3panue pa3nena (Tembl) KoanuyecTBO 4acoB DJIeKTPOHHbIE
n/n Kypca Bcero K/p Oip (uudpossbie)
(3aueThl) n/p* o0pa3oBaTejibHbIE
pecypcsl
1 3aKOHBI B3aUMOIEHCTBYS U 40 2 3 bu6mmoreka [IOK
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JIBIDKEHUS TEI https://m.edsoo.ru/7f
41a4a6
2 Mexanndeckoe KojicOaHue 1 14 1 1 bu6mmoreka [IOK
BOJIHBIL. 3BYK. https://m.edsoo.ru/7f4
1ad4a6
3 CBeTOBBIC SBJICHHUS. 21 1 2 bubnmoreka [JOK
DJIeKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/7f4
1a4a6
4 CtpoeHune aToMa ¥ aTOMHOTO 18 1 3 bubmuorexa [JOK
sapa. Micnons30BaHue YHEPTUH https://m.edsoo.ru/7f4
ATOMHBIX sJIEP. 1a4ab
5 Hrorosoe nmoBTopeHue 8 1 0 bubnmoreka [JOK
https://m.edsoo.ru/7f4
1a4a6
6 HroroBeiii ypok 1 0 0 bubmuorexa [JOK
https://m.edsoo.ru/7f4
1a4a6
Htoro 102 6 9
K/p” - konTponbHas pabora. [1/p - mpakrudeckas paGora.
KanennapHo-remaTudeckoe njiaHupoOBaHue
7 knace
N | Nemo Cpoku u3yuyeHnust
HaumeHnoBaHue pa3iesioB, TeM NPOrpamMMmbl
n/m | pasaeny
IJ1aH (paxr
Pu3uka u eé poJb B IO3HAHHH OKPYKaloIero mupa (3 1yaca)
1 1 ITpenmMet pusnka u ee METOABI
5 5 dwuznyeckre BeMUYUHbI. M3MepeHne Gpu3nueckux
BCJIMYNH.
Jladoparopnasi padora Ne 1 «Onpenenenue nokazaHui
3 3 U3MEPUTENBHOTO Tprbopay. PU3nKa U ee BIUSIHUE Ha
pa3BUTHE TEXHUKH.
IlepBoHauya/ibHbIE CBeIEHUS 0 CTPOEHUH BenlecTBa (6 4acoB)
4 1 Ctpoenue BeniectBa. MoJIeKyIbl.
5 2 JlabopaTopnas padora Ne 2 «3mepenue pasmepos
MAaJTBIX TEJD)
6 3 bpoyHoBckoe nsmwxenue. Auddysus.
7 4 B3anMHOE NpUTSHKEHUE W OTTAIKUBAHUE MOJIEKYJ
8 5 ArperaTHble COCTOSIHHSI BEIIECTBA
9 6 [ToBTOpHTENEHO-0000IIAOIIHI YPOK TIO TEME
«[lepBoHauaIbHBIC CBEACHHS O CTPOCHHH BEUIECTBAY.
JIBHzkeHMe U B3auMojeiicTBue e (24 gac)
10 1 Mexannueckoe qJBHKeHUE. PaBHOMEpHOE 1
HEPAaBHOMEPHOE JIBIKEHUE.
11 2 Cxopoctb. EquHuIBI CKOPOCTH.
12 3 Pacyer nyTH ¥ BpEMEHM IBUKEHUSI.
13 4 [IpssMonrHENHOE pAaBHOYCKOPEHHOE JIBUKEHHUE.
Yckopenue.
14 5 Nueprum.
15 6 B3aumogeiicTBue Ten.
16 7 Macca rena. Enuaunbl usmepenus maccel. Mzmepenue

MAcCCHI TCJIa Ha PhIYa’KHBIX BCCaAX..
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JladbopaTopHas padora Ne 3 «3mepenne macchl Tena

17 8
Ha PhIYAXHBIX BECAX).

18 9 JlabopaTopnas padora Ne 4 «/3mepenne oObema Temay

19 10 [InoTHOCTH BeliecTBa.

20 11 JlaGoparopuasi padora Ne 5 «OnpezneneHue miI0THOCTH
BEII[ECTBAY.

21 12 Pacuet maccel 1 00beMa Tela 1Mo ero IIOTHOCTH.

22 13 Pemenwne 3anay. [ToaroroBka K KOHTPOJILHOU paboTe.

23 14 Kontpoabnas padora Ne 1 no teme «MexaHn4yeckoe
nekenne. Macca. IImoTHOCTEY.

24 15 Cwia. SIBnenue tsarorenus. Cuiia TSHYKECTH.

o5 16 Cuna ynpyroctu. 3akoH ['yka. JlabopaTopnas pabora
Ne 6 «VccnenoBaHue CUIIbl yIPYTOCTHY

26 17 CBs13b MEX]Ty CHIION TSDKECTH M Maccoit Tena. Bec tena.

97 18 Cuna TsDKeCTH Ha IPYTruX Iuianerax. Gusndeckue
XapaKTEPUCTUKU TUIaHET.
Juunamomertp. JlabopaTtopuasi padora Ne 7

28 19 «["pamyrpoBaHue MPYKUHBI U U3MEPEHHUE CUJIIBI
JTITHAMOMETPOM.

29 20 CrnosxeHue AByX CUJI, HAIIPABJICHHBIX MO OAHON MPSAMON.
PaBHOnelicTBYIOIIAS CHIL.

30 21 Cuna tpenus. Tpenue ckonpxkeHus. TpeHHe MOKOS.
TpeHue B npupoe U TEXHUKE.
Jladoparopnas padora Ne 8 «lccinenosanue

31 29 3QBHCHMOCTH CHJIbl TPEHHS! CKOJIbAKEHH OT ILIOLIA/
COTIPUKOCHOBEHUS TEJI, MPUKUMAIOIIEH CUJIIBbI, POJia
TTOBEPXHOCTH »

30 23 [ToBTOpUTENHEHO-0000MIAIONIHI YPOK 1O TeMe «Cuia.
PaBHopelicTBYIOIIAs CHUII.

13 24 Kontpoabuas padora Ne 2 o reme «Cuia.
PaBHoOpelcTBYOIIAS CHIDY

JlaBJjieHHe TBEPAbIX TeJl, JKHAKOCTel u ra3os (21 yac)

34 1 JlaBnenue. EquHuIlbl 1aBieHusI.

35 2 JlaBneHue rasa.

36 3 [lepenava naBiaeHUs KUIKOCTSIMH U Ta3aMu. 3aKOH
ITackans.
JlaBieHue B )XUIAKOCTH U raze. BzaumHoe qelicTBUE CHITBI

37 4 TsokecTd. KonTpoabHasi padora Ne 3 o Teme
«/laBnenne. 3akoH Ilackans»

38 5 Pacyer naBneHust )KUIKOCTH HA JTHO M CTEHKH COCY/A.

39 6 Pemenue 3amau.

40 7 CooOmiaronmecs COCyIpl.

41 8 Bec Bo3ayxa. ATmMocdepHoe naBieHue.

42 9 W3mepenune arMmocdepHoro aapneHus. OmnbIT
Toppuuennn.

43 10 bapometp — anepoua. ATmocdepHoe TaBiIeHIE Ha
pa3JIMYHBIX BBICOTAX.

44 11 Pemenne 3amau

45 12 Manowmetpsl. [lopiiHeBo# KUIKOCTHBIM HACOC.

16 13 IMuapaBnuueckuii npecc. KonrposabHuas padora Ne 4 o
TeMe «JlaBieHne B KUAKOCTH U Ta3e»

47 14 JleficTBHE )KMIKOCTH M ra3a Ha NOTPY’KEHHOE B HUX TEJIO

48 15 ApxumesoBa cuiia

49 16 JladopaTopnasi padora Ne 9 «/3yuenue

BBITAJIKUBAOLIEH CHJIBI, ICMCTBYIOIIEH HA NTOTPYKEHHOE




B XKHAKOCTB TCJIO».

50 17 [1naBanue Te.
51 18 Jladoparopnasi padora Ne 10 «BersicHeHue ycinoBuid
TUTABAHMSI TEJ B JKUJKOCTH
52 19 ITnaBanue cynoB. Bo3gyxoruiaBanue.
53 20 HOBTopHTeﬂLHo-0606melfomm71 YPOK 110 Teme «/laBiieHue
TBEPJABIX TEJ, KUAKOCTEH U ra30By.
54 21 KonTposbnas padora J:J'Q S mo Teme «/laBiienue
TBEPJBIX TEJ, KUAKOCTEH U ra30By.
Pabdora u momHoCTh. JHeprus. (13 yacon)
55 1 Mexanundeckas padbora. EauHuIeI paboThI.
56 2 MormHocTh. EMUHUIIBEI MOIITHOCTH.
57 3 [IpocTeie Mexanu3mel. Peruar. PaBHOBecue cuil Ha
phlyare.
58 4 MOMEHT CWIIBIL.
Prryaru B Texnuke, ObITY, pupoze. JlabopaTopHas
59 5 padora Ne 11 «BrrsicHeHue ycii0BUi paBHOBECHUS
pbIyaray.
60 6 [TpumeHeHne npaBuiIa paBHOBECHS pblUara K OJIOKY.
61 7 PaBeHcTBO paboOT pH UCMOIB30BAHUN TIPOCTHIX
MEXaHH3MOB. «30JIOTOC)» MPABUIIO0 MEXaHHKH.
62 8 Pemenue 3anau
Koaddurument nonesnoro nericreus. JlabopaTtopHasn
63 9 padora Ne 12 «Onpeneneane KI1J] npu mogseme Temna mo
HAKJIOHHOM IJIOCKOCTH.
64 10 MexaHnueckast JHeprusl.
65 11 HpeprameHHe MEXaHUYECKOI SHEepPTruu OJIHOTO BU/IA B
JIPYroi.
66 12 [ToBTOpHUTENHEHO-00001IaONINI YpOK 110 Teme «PaboTa.
MomHOCTb. DHEPTHUsY.
67 13 KonTtpoabnas padora Ne 6 no teme «Pabora.
MouHOCTb. DHEPTHUsY.
68 1 HTorosoii ypok
8 kiacc
N | Nemo Cpoku u3yuyeHust
HaumeHnoBaHue pa3aesioB, TeM NPOrpamMmbl
n/m | pasaeny
IJIaH | (pakr
TemioBele siBjaenust (28 yacoB)
1 1 OCHOBHBIC TIOJIOKEHUS MOJIEKYJIIPHO-KMHETHIECKOM
TEOPUU CTPOCHHSI BEIIECTBA
2 2 ArperatHoe COCTOSIHHE BEIIECTBa
3 3 CmauyuBaHue ¥ HecMadrBanue. KanwmispHbie SBICHHSL.
4 4 TeMneupaTypa. JlaGopaTopHnas padora Ne 1 «/3yuenue
YCTPOMCTBA KAJIOPUMETPAY.
5 5 Buytpennsis sHeprusi. CiocoObl N3MEHEHUS! BHYTPEHHEH
SHEPrUU Tea.
6 6 TennonpoBOAHOCTH
7 7 Konseknus. M3nydenue.
8 8 OCOo0eHHOCTH Pa3ITUYHBIX CIIOCOOOB TEIIONEpEIayu.
[Tpumeps! TeruIonepeiadr B MPUPOJIC U TEXHUKE.
9 9 KonmaecTBo TerioTel. EAMHAIBI KOTMYECTBA TETUIOTHI.
10 10 VY nenapHast TEMI0€MKOCTh




Pacuer konnyecTBa TEIIOTHI. Y paBHEHUE TEILIOBOTIO

11 11
OanaHca.

12 12 JladopaTopnas padora Ne 2 «/3yuenue mpoiecca
TEII000MeHa

13 13 JladopaTopnasi padora Ne 3 «VI3mepenne yaenbHOU
TEIIOEMKOCTH TBEPJIOTO TEJIa»

14 14 DHeprus TOIUIMBA. Y IeJbHAS TEIJIOTa CTOPAHMSL.

15 15 3aKOH COXpaHEHUs U MPEBPAIIECHUS SHEPTUH B
MEXaHMYECKUX M TEIUIOBBIX Mpoleccax.

16 16 IToBTOpeHue TeMbl «TenioBble IBICHUS»

17 17 KonTpoabubiii ypok Nel 1o teme «TeroBbie
SIBIICHHSIY.

18 18 ITnaBneHue u oTBEpIEBaHNE KPUCTALUTHYECKUX TEI.

19 19 V nenpHas TEIUIOTA IIABICHHU.

20 20 Pemenue 3ana4y. KontpoabHblii ypok Ne2 1o teme
«HarpeBanue 1 riaBjieHue KPUCTAJUIMYECKUX TEID)

21 21 Ucnapenue. KOE{ILCHCB,III/IH. Hacemiennasrii u
HEHACBIIICHHBIN Tap.

99 99 [Tornomenue sHEPrUX IPU UCTIAPEHUH JKUIKOCTH.
Brienenue sHepruu npu KOHJISHCAIMU Mapa.
BnaxnocTs Bo3ayxa. CriocoObl onpeienieHns BIaXHOCTH

23 23 Bo3ayxa. JlabopaTtopuasi padora Ne 4 «M3mepenue
BJIQKHOCTH BO3TyXa»

24 24 Kunenue. Y nenpHas Temiora napooOpa3oBaHus U
KHTICHHUSI.

o5 o5 Pabora rasa u napa npu pacmupeHuu. /[Burarens
BHYTPEHHETO CTOPAaHUSI.

26 26 [TapoBast TypOuna. KI1/] rerutoBoro nsuraterns.

97 97 [ToBTOpenue TeMbl «/I3MeHeHne arperaTHbIX COCTOSIHUN
BEIIECTB »

8 8 Kontpoabsnas padora Ne3 no teme «ArperaTHsie
COCTOSIHUSI BEIIECTBA»

DileKTprUecKHe siBjieHus (26 yacoB)

29 1 DJeKTpu3aIys Tel MPHU COTPUKOCHOBEHUH.
B3aumoielicTBHe 3apsKEHHBIX Tl

30 2 OnexTpockort. [IpoBOHUKN U HETTPOBOTHUKHU
HJIEKTPUYECTBA.

31 3 3akoH KynoHa. DnekTpuyeckoe noie.

32 4 JlenumocTth snekTpuyeckoro 3apsiaa. CTpoeHue atoma.

33 5 OOBsicHEHHE HIIEKTPUUYECKHX SIBIEHUH. 3aKOH
COXpPaHEHHsI AIIEKTPHUUECKOTO 3apsijia.

34 5 CraTrueckoe 3JIeKTPUYECTBO, €r0 YUeT U UCIIOJIb30BaHHe
B OBITY U TEXHHKE.

35 7 INEeKTpUUeCcKUil TOK. ICTOUHUKHN 3JIEKTPUYECKOT0 TOKA.
TOKA.

36 8 DJIeKTpUUEeCcKas 1IeNb U €€ COCTaBHbIE YacTH.

37 9 DJIEKTpUYECKHI TOK B MeTaJlax. JlercTBus
AIIEKTPUUYECKOTO TOKA.

38 10 Cuna Toka. Mi3MepeHue Cuiibl TOKa.
JlaGopaTopHas padora Ne S «COopka 2JIeKTPHIECKOM

39 11 LIENU U U3MEPEHUE CUIIBI TOKA B €€ Pa3IMYHbIX
YJacTKax»

40 12 DnekTpuueckoe HanpsbkeHue. Vi3smepenue HanpsoKeHMs..

11 13 Jladoparopnasi padora Ne 6 «lI3mepenne HanpsHKEHUS

Ha PA3JIMYHBIX y4aCTKaX HOCHeﬂOBaTeHLHOﬁ




AIEKTPUYECKON LTI

42 14 DJIIEKTPUUECKOE COMPOTUBIIEHUE MTPOBOIHUKOB. 3aKOH
Oma 11 yyacTka IeTH.

43 15 Pacuer conporuBieHust NpOBOJHUKA. Y AETBHOE
CONPOTHUBIICHHUE.

44 16 [Ipumepsl Ha pacdeT CONPOTUBIICHUS POBOAHUKA, CHUIIbI
TOKA U HaIIPSKEHUS
Peocratsl. JlabopaTopHas pabora Ne 7 «M3mepenue

45 17 COTNPOTHUBIICHHUS NMPOBOJIHMKA. M3ydueHne npuHImmna
JICUCTBUS PEOCTATAY.

46 18 [TocnenoBarenbHOE COCTMHEHHUE TPOBOTHUKOB.

47 19 ITapajurepHOE COEMHEHNE TPOBOIHUKOB.

48 20 JlaGoparopHas padora Ne 8 «3yuenue napajieabHOTO
COCIMHEHUS] TPOBOTHUKOBY

49 21 PaboTa 1 MOLITHOCTH JIEKTPUUECKOTO TOKA.

50 29 JladopaTopnasi padora Ne 9 «I3mepeHre MOIITHOCTH 1
paboThI TOKA B 3JIEKTPUUECKOM JTaMIe.

51 23 HarpeBanue npoBOJHUKOB 3JEKTPUUYECKUM TOKOM. 3aKOH
Jxoyinsa-Jlenna.

52 24 Jlamnia ocBenieHusl. DNEKTPUYECKUE HArpeBaTeIbHbIE
npubopsl. Kopotkoe 3ambikanue. [Ipegoxpanurenu.

53 25 IloBTOpEeHME TeMBbl « ITEKTPUUYECKUE SIBICHUS

54 2% KonTpoJubHblii ypok Ne 4 110 Teme «neKTpuyecKue
SIBIICHUSI»

DJIeKTpOMarHuTHble siBjieHusi (13 yacoB)

55 1 [TocTostTHHBIE MATHUTHI.

56 2 MarnutHoe noe.

57 3 MarsuTHo€ 1oJjie MPOBOJHUKA C TOKOM M MOCTOSHHBIX
MarHuToB. MarHUTHbIE JIMHUM.

58 4 MarsnuTHoO€ MoJjie KaTyIIK{ ¢ TOKOM. DJIEKTPOMAarHuThl U
UX IPUMEHEHHE.

59 5 MarnutHoe rose 3emin.

60 6 JelicTBre MarHUTHOTO MOJISI HA IPOBOJAHUK CTOKOM.
ITpaBuiio neBOM pyKH.

61 7 WNHayKys MarHuTHOTO TIOJISL. DJIEKTPUUECKUI
JIBUTaTeNb.

62 8 MarsuTHBIH OTOK
SIBneHME 2IEKTPOMarHuTHOM HHAYKIMK. JIabopaTopHasi

63 9 padora Ne 10 «/3ydeHue SBICHUS dJIEKTPOMArHUTHON
WHIYKIUN.

64 10 Hanpasnenue naayknmonHoro toka. [Tpasmiio Jlenna.

65 11 Crioco6b1 MOMy4eHNs aieKkTpudeckoit suepruu. llepenaua
AIIEKTPUYECKON SHEPTUH.

66 12 IToBTOpEeHMe TeMbl «DNEKTPOMArHUTHBIE SIBJICHUSD)

67 13 KonTpoabsHas padora NeS o teme
«DNEKTPOMArHUTHbBIE SIBIICHUSI

68 1 Wtoroseiil ypok

9 kaace
N | Nemo Cpoku n3yuyeHust
HaumeHnoBaHue pa3aesioB, TeM NMPOrpamMmbl
n/m | pasaeny
IVIAH | ¢akr
3aKoHbI B3auMO/IelicTBUS U ABHKeHus Tes (40 yacoB)
1 | 1 | Matepuanenas Touka. CrcTema oTcueTa |




[lepemenienue. OnpeneneHne KOOPAUHATHI

2 2 JIBYDKYIIETOCS Tea.

3 3 [Tepemernienue npu NpIMOJIUHEHHOM PaBHOMEPHOM
JIBHKECHUU

4 4 Penrenue 3amau Ha npsIMOJIMHEHHOE paBHOMEPHOE
JIBUKCHHE

5 5 XapaKkTepuCTUKN HEPAaBHOMEPHOTO JIBH)KCHUSI.
IIpssMONMHENHOE PABHOYCKOPEHHOE JBUIKEHHUE.

5 5 CKOpOCTh MPSIMOJIMHEHHOTO paBHOYCKOPEHHOTO
nBkenus. ['paduk ckopocti

7 7 Penrenue 3aa4 Ha NpsIMOJIMHEHHOE PaBHOYCKOPEHHOE
JIBUKCHHE

8 8 [Tepemerenue mpu MPSIMOJIMHEHHOM PaBHOYCKOPSHHOM
JIBHKECHUU

9 9 [Tepemerenue nmpu MpsIMOJIMHEHHOM PaBHOYCKOPCHHOM
JIBIDKEHUH 0€3 HauaJIbHOM CKOPOCTH

10 10 Penrenue 3a1a4 Ha paBHOYCKOPEHHOE JABIKEHHE

11 11 Jladboparopnasi padora Ne 1 «/ccnenosanue
PaBHOYCKOPEHHOTO JBIKEHHsI 0€3 HA4YaJIbHOW CKOPOCTHY

12 12 CxkopocTb mpu KpHBonHHeﬁHoUM JIBYDKECHUH. J[BIDKCHHE
110 OKPY>KHOCTH C TTOCTOSTHHOM 1O MOJTYJTIFO CKOPOCTBIO.

13 13 IToBTOpenue no teme «KnuHemaTrka

14 14 KonTpoubnas padora Ne 1 «Kunemaruka»

15 15 OTHOCHUTENBHOCTD ABHUIKEHUS.

16 16 Wueprmanbabie cucteMbl oTcueTa. [1epBblil 3aKoH
HeroTona

17 17 Bropoii 3akon HeroToHa

18 18 Tperuii 3akoH HeloToHa

19 19 Pemenue 3amau ¢ npuMeHeHneM 3aKk0HOB HbproToHA

20 20 CB00OOIHOE TTaZICHNE TeT

21 21 Pemenne 3anay Ha cBOOOHOE Ma/ieHUE Tell.

29 29 JladopaTopnas padora Ne 2 «/3mepeHne yckopeHus
CBOOOJTHOTO Na/IEHUS»

23 23 3aKOH BCEMHUPHOTO TATOTEHUS

24 24 Pemenue 3a1ay Ha 3aKOH BCEMHUPHOTO TATOTEHUSI.

o5 o5 YckopeHre cBOOOAHOTO NMaJCHUS Ha 3eMJIie U IPYTHX
HEOECHBIX Tel

26 26 Cuna ynpyroctu

97 97 JladopaTopnasi padora Ne 3 «OnpeneneHre KeCTKOCTH
TPY>KUHBD)

28 28 Bec Tena, ABIKYIIETOCs ¢ YCKOPEHUEM

29 29 Cuna TpeHust

30 30 JlnHaMuKa KpUBOJIMHENHOTO IBMKEHUS

31 31 VckyccTBeHHBIE CHYTHUKH 3eMIIN

30 30 VYcnous paBHoBecust Ten. LleHTp TsokecTu Tena. Buabt
pPaBHOBECHSI TEIL.

33 33 Hmnynbc Tena. 3aKOH COXpaHEHUs HMITYJIbCa

34 34 Pemenwne 3a1a4 Ha 3aKOH COXPAHCHHS UMITYJTbCA.

35 35 PeaxkTnBHOE ABIKeHUE. PakeTsl

36 36 PaGora cuibl. MOIIHOCTB.

37 37 [ToTeHnnanbHas ¥ KUHETUYECKasl YHEPTHsl

38 38 3aKOH COXpaHEHMs] MEXaHUYECKON IHEPIUH

39 39 [TorTOpenwue mo Teme «OCHOBBI TMHAMUKH))

40 40 KonTpoubnas pad6ora Ne 2 «OCHOBBI TUHAMUKW

Mexanuyeckoe Kojiedanne u BoaHbI. 3ByK (14 yacoB)




41 1 KonebarenbHoe nBmxenue. CBOOOAHbBIE KOIEOaHMUS.

42 5 Benuuunel, Xapakrepusylomnme KoyiedarenbHoe
JIBUKECHHE.

43 3 Pemenue 3aa4 Ha Koje0aTeIbHOE IBUKECHHE.
JlaGoparopunas padora Ne 4 «ccnenoBanue

44 4 3aBHCUMOCTH MEPHO/A U YACTOTHI CBOOOHBIX KOJIeOaHUH
HUTSHOTO MasITHUKA OT JUIMHBI HUTH»

45 5) ["apmonnueckue KoneOaHus

46 6 3aTyxarolye 1 BEIHYK/ICHHbBIE KoieOanus. Pe3oHaHc.

47 7 Pacnipoctpanenue konebanuii B cpeie. BomHbL.

48 8 JlmiHa BostHBI. CKOPOCTH paclpoOCTPaHEHUS BOJHBI.

49 9 Pemenuie 3a1a4 Ha onpezieNieHue ATUHBI U CKOPOCTH
BOJIHBI.

50 10 HcTounuku 3ByKa. 3ByKOBBIE KOJICOAHHUS.
XapaKTEepUCTHUKU 3BYKa.

51 11 PacnipocTpanenue 3Byka. 3ByKOBBIC BOJIHBI.

52 12 OTtpakeHue 3ByKa. 3BYKOBOW PE30HAHC.

53 13 [ToBTOpenue no reme «MexaHudyeckue Kojiebanus u
BOJIHBI. 3BYK»

54 14 Kontpoabnas padora Ne 3 «Mexanndyeckue KojaeOaHus
Y BOJIHBL. 3BYK»

CBeToBBI€ sIBJIEHNs. DJIEKTPOMATHUTHBIE BOJIHBI. (21 yac)

55 1 Hcrounnku cBera. PacripocTpanenue cBerTa.

56 2 OTtpakeHue cBera. 3aKOH OTPaKEHUS CBETA.

57 3 ITnockoe 3epkaio

58 4 [Tpenomiienue cBeta. 3akoH npesnomieHus ceera. [loaHoe
BHYTpPEHHEE OTpaKEeHUE.

59 5 Jlunaza. OnTHyeckast Cuiia JIMH3HL.
JladboparopHasi padora Ne § «/3yueHue cBOICTB

60 6 M300pakeHus B coOuparomieit mma3e. M3Mmepenue
ONTUYECKOHN CHJIBI IMH3BI»

61 7 N300pakeHue, 1aBaeMoe JIMH30M

62 8 Pemenue 3anau

63 9 I'1a3 u 3penue

64 10 OnTuyeckue npudopsl

65 11 Wutepdepeniys u audpaxiys cBeta

66 12 DU3MUECKUI CMBICIT TTOKA3aTelIs MPETOMIICHHUS.

67 13 Hucnepcus cera. l{Bera Teu.

68 14 THUIBI ONTUYECKUX CIIEKTPOB.

69 15 JIaﬁopzvlTopHaﬂ padora Ne 6 «HabmroeHue CruionHoro
U JIMHEHYaThIX CHEKTPOB UCITYCKAHUS»

70 16 DJIEeKTPOMAarHUTHOE T0JIe. DIEKTPOMArHUTHBIEC BOJTHBL.

71 17 CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH

72 18 Jlnamna3oHbl 3JIEKTPOMAarHUTHBIX BOJIH

73 19 Pa3Buture B3rJI/10B HA TPUPOY CBETA

74 20 IToBTOpEHME 110 TEME «DINEKTPOMArHUTHBIE SBJICHUS»

75 21 KonTtpoubHnas padora Ne 4 «D1eKTpOMarHuTHOE MOJIEN

Crpoenne atoMa U aTOMHOI0 siapa. Mcnoyib30BaHue JHEPruu aTOMHBIX sjaep. (18 yacos)

76 1 PammoaxktuBHOCTE. MOAEIN AaTOMOB.

27 5 [Tornamenue 1 UCIyCKaHUE CBETa aTOMaMH.
ITponcxoxaeHne JINHENYaThIX CIIEKTPOB.

78 3 PagnoakTHBHBIE TPEBpAIIEHUs] ATOMHBIX sA€p. 3aKOH
paImoaKTUBHOTO pacraja.

79 4 DKCIEepUMEHTAIbHBIC METO bl UCCIIEIOBAHUS YACTHII.

80 5 OTKpbITHE TPOTOHA U HEUTPOHA.




81 6 CocTtaB aTOMHOTO siipa. S iepHbIe CUIIBI.
82 7 Oneprus cBs3u. Jledexr macc.
83 8 Pemenue 3amag
84 9 Jenenue sinep ypana. llennas peakius.
85 10 JlaGoparopHasi padora Ne 8 «3yuenue nenenus aapa

ypaHa 1o ¢otorpapuu TpEeKOB»
86 11 S nepubiit peaktop. [IpeBpaiiieHre BHyTpEHHEN SHEPT UM

ATOMHBIX SJIEP B DJIEKTPUIECKYIO SHEPTHIO.
87 12 ATOMHas SHEpPreTHKa
88 13 JlabopaTopnasi pabora Ne 9 «3yueHue TpekoB

3apsHKEHHBIX YACTHIL 110 TOTOBBIM (oTorpadusM»
89 14 bronornueckoe aeiicTBrE pajgrayiy.
90 15 JlabopaTopnasi pabora Ne 7 «M3mepenue

€CTECTBEHHOT'O paIUAIlMIOHHOTO ()OHA JO3UMETPOM)
91 16 TepmosinepHas peakuusi. Penienue 3anad.
92 17 [ToBTOpenue no reme «CTpoeHUE aToMa U aTOMHOTO

SIIPAY.
93 18 KounrtpoJabnas padora Ne 5 «Ctpoenue atoma u

ATOMHOTO SIPay

Hrorosoe nosropenne (8 yacon)

94 1 HrtoroBoe moBTOpeHME
95 2 HToroBoe moBTopeHue 09.05.2023
96 3 HrtoroBoe nmoBTOpeHME 11.05.2023
97 4 HToroBoe moBTOpeHME 13.05.2023
o8 5 HrtoroBoe moBTOpeHME 16.05.2023
99 6 HToroBoe moBTOpeHME 18.05.2023
100 7 HrtoroBoe moBTOpeHME 20.05.2023
101 8 Hrorosast koHTpOIbHAs paboTa 23.05.2023
102 1 HTOrOBBII ypOK 25.05.2023
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