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INOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma yueOHoro mpenmera «®Pusuka» (mpeamerHas obnactb «EcrecTBeHHO-
Hay4JHas») Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBlieHA Ha OCHOBE TpebGoBaHUU K
pe3ynbraTaM OCBOCHHS IMPOTPaMMBl OCHOBHOTO 00IIero oopaszoBanus s oOydarommxcs 7-9
kiaccoB MBOVY Kpacnoapmerickoit COILLl B COOTBETCTBMM €O CIEAYIOIIUMH HOPMATUBHBIMU
JOKYMEHTaMMU:

- ®enepanbHbiM 3ak0HOM OT 29.12.2012 Ne 273-®3 «O06 o6pa3oBanuu B Poccuiickoi
denepauuny;

- ®denepanbHbIM 3aK0HOM OT 24.09.2022 Ne 371-D3 «O BHecenun uaMeHeHuid B denepanbHbIi
3akoH "OO0 o6pazoBanmu B Poccuiickoii denepannu" u crareto 1 denepansHoro 3akona "OO6
o0si3aTenpHBIX TpeboBanmsX B Poccuiickoit deneparumy;

- ®I'OC 00O (npuka3 MunucrepctBa npocsemeHus Poccuiickoit @enepannn ot 31.05.2021 Ne
287 «OO0 yTBepkaeHUU (eAepalbHOTO TOCYIapCTBEHHOIO 00pa30BaTENbHOrO CTaHAapTa
OCHOBHOTO 00IIIEro 00pa30BaHUs»);

- @dI'oC OO0 (18.05.2023 Ne 370 "OO6 yrtBepxkaeHuu denepanbHOl 00pa3oBaTEIBHON
MporpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHus", ¢ y4e€TOM H3MEHEHHH, BHECEHHBIX MPHUKA30M
19.03.2024 Ne 171;

- caHuTapHO-3UAeMuoIorndeckumu  TpeboBaHusmMu CII 2.4.3648-20 W TUTHCHHYECKUMU
HopMmaTuBaMu 1 TpeboBanmsimu CanlluH 1.2.3685-21.

- ®epepanbHOit padoueit mporpammoit OO0 1o npeamety «Pu3nKa»

- OcHOBHOIl 00pa3oBaTeiabHON mNporpaMmMoil OCHOBHOro oOmero oOpasoBanus MBOY
Kpacnoapmetickoit COILLI,

- Y4eOHBIM IIIAHOM OCHOBHOTO 0o611ero oopazoBanus MbOY Kpacnoapwmeiickoit COLI;

- Tlomoxxenwem o paboymx mporpamMmax, y4eOHBIX Kypcax (B TOM 4YHCIIE€ BHEYPOUYHOMH
NesTebHOCTH), yueOHbIX Moayieit MBOY Kpacnoapmeiickoit COL;

- Paboueit mporpammoii Bociuranust MBOY Kpacnoapwmeiickoit COL;

- Ilpuka3 Munmnpocsemenuss Poccun ot 21 cenrsops 2022 r. N 858 "OO yrBepkaeHuu
(denepanbHOro mepeyHs Y4yeOHHKOB, JOMYIIEHHBIX K HCIIOJIb30BAHUIO MPHU pean3aluu
UMEIOIINX FOCYIaPCTBEHHYIO aKKPEAUTALIMI0 00Pa30BaTEIbHBIX POTrPaMM HauyaabHOTO OOIIETO,
OCHOBHOTO OOIIETO, cpeaHero ooOmero oOpa30BaHUS OpraHU3ALMSIMH, OCYIICCTBIISIONTAMU
00pa30BaTENIbHYIO JIEATENIBHOCTh W YCTAHOBJCHHS TNPEAETbHOIO CpOKa HCIHOJIb30BAHUS
HCKJIIOYEHHBIX Y4€OHUKOB"

- Ilpuka3 Munnpocsemenuss Poccun ot 21.02.2024 Ne 119 «O BHeceHMHM W3MEHEHUH B
npusnoxkenus Ne 1 u Ne 2 k npuka3zy MunuctepctBa npocsemieHus: Poccuiickoit denepanuu ot
21 centsa6ps 2022 r. Ne 858

Pabouas mporpamma yueOGHoro npenmera «Pusuka» A 00ydarolUXCcs Ha YpOBHE OCHOBHOIO
o01iero o0pa3oBaHMsl OPUEHTHPOBAHA Ha LIE€JIeBbIE IPUOPUTETHI, CHOpMYTUpOBaHHbBIE B pabouei
nporpamme Bocniutanusi MbOY Kpacnoapmerickoit COILL.

OBILIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA «®U3UKA»

[IporpamMma mo ¢u3nMke Ha YpOBHE OCHOBHOTO O0IIEero oOpa3oBaHUsI COCTaBleHA Ha
OCHOBE TIOJIOKCHUH M TPeOOBaHWU K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBaTenpHONW TIporpammel, mpeacTtaBieHHbx B DPI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboyeil mporpammbl BocmuTaHus W KoHIenmwu mnpenonaBaHus Yy4eOHOTO
npeamera «Pu3nkay.



Conmepxanue  mporpaMMbl 1o (HU3UKE  HampaBleHO  Ha  (OpMHpPOBaHUE
€CTECTBEHHO-HAYYHOH TPaMOTHOCTH OOYYarOIIMXCS WM OpPraHW3alHi0 HM3Y4eHUs (U3WKA Ha
NeSITeIbHOCTHON OcHOBe. B mporpamMme mno ¢usuke y4dMTHIBaIOTCS BO3MOXKHOCTH Y4e€OHOIO
npenmera B peanusanun TpeboBaHuii ®I'OC OOO K mMIaHUPYEeMBIM JIMYHOCTHBIM U
METanpeJMETHBIM ~ pe3yibTraTaM  OOy4deHHs, a  TakkKe  MEXKIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAayUHbIX YUE€OHbBIX IIPEMETOB Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa30BaHHUs.

[Iporpamma mo ¢u3MKe yCTaHABIMBAET paclpeesieHHe ydyeOHOro MaTepuasa 1o rojam
oOydyeHust (1o Kiaccam), TpeajiaraeT MPUMEPHYIO TOCJIEIOBATEILHOCTh W3YYEHHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Ppa3BUTUSA NPEAMETHOrO COJACpX)aHMA M Yu€Te BO3PACTHBIX
0coOeHHOCTeH 00yJarOMUXCs.

[Iporpamma o ¢usnke pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOJUUECKONW MOMOIIN YUUTEIIO
B CO3/1aHUU paboueil mporpaMMsbl O y4eOHOMY MpeIMETY.

dusuKa SIBISETCS CHCTEMO0OPa3yIOIMM IS €CTECTBEHHO-HAYYHBIX y4eOHBIX TIPEIMETOB,
MOCKOJIBbKY (pU3MUYECKHE 3aKOHBI JIE)KAaT B OCHOBE NPOLIECCOB M SBJICHUH, N3y4yaeMbIX XUMHEH,
Ouosioruelt, actpoHoMueil 1 ¢pu3nUeckoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUHYIO
KapTHHY MHUpa, TPEAOCTABISIET HanOojee sCHbIe 00pasllbl MPUMEHEHHWS HAyYHOTO METO/a
MO3HAHUSA, TO €CTh CIIOCO0a MOTyYeHUsI JOCTOBEPHBIX 3HAHUH O MUDE.

OnHa M3 TIaBHBIX 3374 (PU3MUECKOro 00pa3oBaHUs B CTPYKType oOmIiero o0pa3oBaHUs
COCTOUT B (POPMHPOBAHMHM €CTECTBEHHO-HAyYHOH TPAaMOTHOCTH MW HHTEpeca K Hayke Yy
o0OyJaromuxcs.

N3yuenne ¢usnkn Ha 0a30BOM YpOBHE TMPENAIONIaTaeT OBJIAJCHUE CIIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTepU3YIOLMMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTb:

® HAy4YHO OOBSICHSATH SIBJICHUS,

e OIICHUBATh U NOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

® UHTEPHPETHPOBATH JAHHBIC W HCIIONH30BATh HAYYHBIC JIOKA3aTEIBCTBA MJIS
MOJIy4EHUs BBIBOJIOB.

Henu wm3yueHust GU3MKKA HAa YPOBHE OCHOBHOTO OOINEro 0Opa3oBaHUs ONpEIENCHBI B
Konnenuuu npenogaBanust yueoHoro npeamera «®dusnka» B 00pa3oBaTeNIbHBIX OpraHU3aLUAX
Poccuiickoit ®enepaunu, peanu3ylOIUX OCHOBHBIE 00Ie00pa3oBaTeNbHbIE MPOTrPAMMBL,
yrBepxka€HHON pemeHneM Kosmernn MunncreperBa npocsenieHust Poccuiickonn @enepanuun
(npotokoun ot 3 nekadbps 2019 r. Ne [TIK-48H).

HEJAU U3YYEHUSA YYEBHOI'O IIPEIMETA «®U3UKA»

e [puoOpeTeHHWe HUHTEepeca U CTPEMJICHUS OOy4aroIuxcs K HAyYHOMY HW3YUEHUIO
HPUPOJIBI, PA3BUTHE UX WHTEIUICKTYAIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEACTABICHUH O HAy4yHOM MeETOJEe TO3HaHUs U (HOPMUpPOBAHUE
HCCIIEJOBATEIILCKOTO OTHOIICHHUS K OKPY’KAIOIIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHUS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE MPEACTABICHUH O POJIH (PU3UKHU JJIsl PA3BUTHUS APYTHUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE TPEACTABICHUA O BO3MOXKHBIX cdepax Oyaymed npodeccuoHaTbHON
JIeSITeIbHOCTH, CBA3aHHOM C (PM3HMKOI, MMOATOTOBKA K JAIbHEHIIeMy O0y4eHHIO B 3TOM
HalpaBJICHUH.



JlocTikeHre STHX Ieliell mporpamMmbl N0 (U3MKE Ha YPOBHE OCHOBHOTO OOIIETro

o0Opa3zoBaHusi 00€CIIEUNBACTCS PEUICHUEM CIISAYIONINX 3a4a4:

e nMnpuoOpeTeHHe 3HAHUM O [HUCKPETHOM CTPOCHHMU BEIIECTBA, O MEXaHMYECKUX,
TETUTOBBIX, JIEKTPUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMpuoOpeTeHHe YMEHUHl ONHUChIBaTh U OOBACHATH (UINYECKUE SBICHHUA C
MCTIOJIb30BaHUEM ITOJTyYCHHBIX 3HAHHIA;

® OCBOGHHME METOJOB pELICHHS NPOCTEHIINX pacu€THBIX 3a4a4 C HCHOJIb30BAHUEM
($U3NIECKUX MOJIETICH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71a4;

e pa3BUTHE YyMEHUW HAOIIOAATh MPHUPOJHBIC SBICHUS U  BBINOJHITH  OMbITHI,
nabopaTopHble pabOTBl W AKCHEPUMEHTANBHBIC HCCIEAOBAHUS C HCIIOJIB30BAaHHEM
M3MEPUTENIbHBIX TPUOOPOB;

e ocBOeHHE MPUEMOB pabOThl ¢ HMH(POpMAIUEed (U3NUECKOTr0 COAEpIKaHUs, BKIOYas
MHGOPMALIMI0O O COBPEMEHHBIX JOCTI)KEHUSAX (U3MKH, aHalIu3 U KPUTHUYECKOE
OliIeHUBaHHE UHPOPMALINY;

® 3HAKOMCTBO cO cdepamu nMpodhecCUOHATBHONU ASATEILHOCTH, CBI3aHHBIMHU C (DU3UKOH,
¥ COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha IOCTHKECHUAX (PU3HMUECKON HAYKH.

[Ipennaraemslii B mporpamme mo Gu3uKe nepeueHs 1ad0paToOpHbIX padOT U ONBITOB HOCHUT

pEKOMEHAATENbHBIA XapaKTep, YUYUTENb JeJaeT BBHIOOp MpOBEACHHs J1aOOpaTOpHBIX paboT U
OTIBITOB C YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH 00YJaONINXC S, CIIMCKA IKCTIEPUMEHTAIBHBIX
3a/laHu, MpeiaraeMbIX B paMKax OCHOBHOI'O F'OCYIapCTBEHHOI'0 AK3aMeHa M0 (PU3UKE.

MECTO YYEBHOT O TIPEIMETA «®U3UKA» B YYHEBHOM IIJIAHE
Pabouast mporpamma yue6HOTO mpenmMera «Pusnka» (0a30BbIA YpOBEHB) paccuMTaHa Ha

238 yacoB. YueOHbIN IUIaH Ha M3yyeHHE (U3UKU B 7 —M KJlacce OTBOAUT 2 yueOHBIX yaca B
HEJIeNI0, Bcero 68 yueOHbIX yacoB npu 34 yueOHBIX HEeNemsX, B 8§ —M KJlacce OTBOJMT 2 y4eOHBIX
yaca B HeJeno, Bcero 68 y4eOHbIX yacoB mpu 34 yueOHBIX Henensdx, B 9 Kiacce OTBOAUT 3
y4eOHBIX yaca B Hemeno, Bcero 102 gaca, mpu 34 yueOHBIX HENENsAX 3a cueT 00s3aTeIbHOMN
4acTu y4eOHOro IlaHa OCHOBHOT'O 0011er0 00pa3oBaHusl.

Jlyig peanuzanuy OIporpaMMbl UCHOJB3YIOTCS Y4eOHUK Wi yueOHble mocobus u YMK nns
yUUTENs U 00y4Jaromuxcsi:
Juis yuurens:
- yueOHuk «®dusuka 7, 8, 9» YMK Ilepsimkun, MBanos, [Ipocsenienue 2023.
Js1 o0yuarommxcs:
- yueOnuk «®dusuka 7, 8, 9» YMK Ilepsimikun, MBanos, [Ipocsenienue 2023.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydenne Qu3MKM Ha YpOBHE OCHOBHOTO 00mero oOpa3oBaHMSI HANpaBICHO Ha
AOCTMIKCHUC JIMYHOCTHBIX, MCTAIIPECAMETHBIX U MPEAMETHBIX O6pa3OBaTeJ'H)HBIX PE3YIbTATOB.

B pesynbrate wu3ydeHus (GHU3MKM Ha YpPOBHE OCHOBHOIO 0OIIEro o00Opa3oBaHHs Y
oOyuatorerocs OyayT cOpMUPOBAHBI CIEAYIONINE TNYHOCTHBIC PE3yAbTaThl B YACTHU:
1) maTpuoOTHYECKOro BOCIIUTAHMSA:
o MPOSIBJICHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCUHCKOM (hHU3HUIECKOM
HAYKH,
o [IEHHOCTHOE OTHOIIICHUE K IOCTHKCHUSAM POCCUNUCKUX YUEHBIX --(HU3UKOB;



2) rpaskaIaHCKOro U IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

J TOTOBHOCTbh K aKTUBHOMY YYacTHIO B OOCY>KACHHH OOIIECTBEHHO 3HAYMMBIX M 3THYECKUX
npo0JeM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JTOCTHXKEHUH (UMK,

® 0OCO3HaHHUE BaXXHOCTH MOPAJIbHO--3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) acTeTH4YeCcKOro BOCIIUTAHMSI:

J BOCHPUATHE ICTETUUECKUX KAayeCcTB (PU3MUECKON HayKH: €€ rapMOHUYHOIO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI0 MO3HAHHUS:

o OCO3HaHME LIEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTAa MO3HaHHs MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEHUIIEN COCTABIISIIOIIEH KYJIBTYPBL;

o pa3BUTHE HAYYHOH JIH0O03HATEIILHOCTH, HHTEpEca K MUCCIIE0BATEIbCKOM e TebHOCTH;
5) popmupoBanusi KyJbTYpbl 310POBbSl H SMOLMOHAJIBHOIO 0JIATONOTYYHSA:

o OCO3HaHME IIEHHOCTH 0e30mMacHOro odpa3a >KU3HU B COBPEMEHHOM TEXHOJOTHMUECKOM
MHp€, BaKHOCTH IIPAaBHJI O€30MaCHOI0 NOBEIEHUSI HAa TPAHCIIOPTE, HA A0POrax, ¢ dJEKTPUUECKUM
Y TEIUIOBBIM 00OPYJOBaHUEM B JOMAIIHUX YCJIOBMSX;

J c(OpPMHPOBAHHOCTH HaBbIKa pe(IEeKCUH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAKOTO
XK€ MpaBa y Jpyroro 4ej0BeKa;

6) TPy10BOr0 BOCIIMTAHUA:

o aKTHMBHOE y4acCTHE B PELICHUHU MIPAKTUYECKHUX 3a/ad (B paMKax ceMbH, 00pa30BaTeIbHOM
OpraHu3aluy, TOPO/a, Kpasi) TEXHOJIOTUYECKON U COLMAIbHOW HANpaBIEHHOCTH, TPEOYIOUIINX B
TOM 4HcJie U GU3NYECKUX 3HAHU;

J MHTEpEC K MPaKTUYECKOMY U3yUeHHIO podeccui, CBA3aHHBIX ¢ (PU3UKOMH;

7) IKOJIOTHYECKOr0 BOCTIUTAHMSA:

J OpHEHTAlMsl Ha NpUMEHeHHe (U3NYECKUX 3HAHMW I pEelleHus 3a7ad B OO0JIaCTH
OKPYXKAIOIIEH Cpelbl, IUNITAHUPOBAHMS ITOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX IOCJIEICTBHU IS
OKpY’KaloIleH Cpeibl;

o OCO3HaHHKE I7100aJIbHOr0 XapaKTepa dKOJIOrHUECKHUX Mpo0JieM U IyTel UX pelieHus;

8) apanTanum K U3MEHSIIOMIUMCH YCJIOBUSAM COIMAIBHOI U MPUPOIHOI Cpebl:

o NOTPEOHOCT, BO B3aUMOJAECHCTBMM TPU BBINOJIHEHUUM WCCIEAOBAaHUN U IPOEKTOB
(bu3n4ecKoi HaIlPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM APYTHUX;

. ITOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO 1EATEIBHOCTD;

o noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHH, B TOM 4YHCJIe (HOPMYIHPOBATH WJIEH,
HOHATHS, TUIOTE3bI O (PU3NYECKUX 00BEKTaX U SIBICHUSIX;

o 0CO3HaHMeE 1e(PUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HUKH;

. IUTAHUPOBaHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHUM;

o CTpEMJICHHE aHAJIM3UPOBaTh U BBIABIATH B3aWMOCBSI3M MNPUPOIBI, OOIIECTBA U

HSKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUA;
L OLICHKAa CBOMX JEHWCTBHM C YYETOM BIUSHHA HA OKPYKAIOIIYIO Cpeny, BO3MOXKHBIX
17100aIbHBIX TOCIIECTBUMA.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesymbraTe oOcCBOEHHMsS MTporpaMMbl TO (HU3UKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanust y oOyuatomerocs OyayT cGOpMHpPOBaHbI MeTanpeAMeTHbIe pe3yJbTaThl,



BKJIIOYAIOIME T[103HABATENbHBIC YHHBEpCAJbHblE Yy4yeOHble JEeHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCaJbHbIE yUEOHbIE NIEUCTBUS, PETYIATUBHBIE YHUBEPCAJIbHbIC YUECOHbBIE 1EUCTBUSI.

Ilo3naBaTebHBIE YHHBEPCAIbHbIE Y4eOHbIe 1eHCTBHS
Ba3oBble Jioruyeckue JeicTBUA:

o BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN 0OBEKTOB (SIBJICHHI);

. YCTaHaBIIMBATh CYIIECTBEHHBIN NMPU3HAK KiacCU(UKALUN, OCHOBaHUS I 0000IIEHHs U
CpaBHEHUS,

. BBISIBJISITH 3aKOHOMEPHOCTH U TMPOTHUBOpPEUMs] B paccMaTpUBaeMbIX (akTax, JaHHBIX U

HAOIOZCHUAX, OTHOCAIIUXCS K (PU3UUECKUM SIBICHUSM;

. BBISIBJIATh TPUYMHHO--CJIEACTBEHHBIC CBSI3U IPU HU3YYCHUHM (DU3MUYECKUX SIBICHUH U
MPOIIECCOB, JeiaTh BBIBOJbl C  HCIOJb30BAHMEM JEAYKTHBHBIX W  WHIYKTUBHBIX
YMO3aKJIFO4YEHUH, BBIIBUTaTh THIIOTE3bI O B3AaUMOCBA3SIX (PM3NUECKUX BEIUUUH;

J CaMOCTOSITENIFHO BBIOMPATh crioco0 pemieHus yueOHOH (u3uueckoil 3aj1aun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB PEIICHHs, BEIOOp HamOoJiee MOAXO/SIIErO C YIETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTebcKue 1eiicTBUS:

J UCIOJIb30BaTh BOIIPOCH! KaK UCCIEA0BATENbCKUII HHCTPYMEHT NTO3HAHMS;

o MPOBOJUTH 10 CAMOCTOSITENIFHO COCTABJICHHOMY IUIaHY OTIBIT, HECIOXKHBIN (pU3muecKuit
9KCHEPUMEHT, HEOOJIBIIIOE UCCIIE0BaHUE (PU3NMUECKOTO SBICHUS;

o OLICHMBATh Ha TPUMEHHUMOCTh M JOCTOBEPHOCTh WH(POPMAIHIO, TOJYYEHHYIO B XOHE
HCCJIEZIOBAHUS UJTH SKCIIEPUMEHTA;

o CaMOCTOSTENILHO (POPMYITUPOBATH 0OOOIIEHNS ¥ BBIBOJIBI IT0 PE3YJIbTaTaM MPOBEIEHHOTO
HaOJI0ICHNUs, OIIbITA, UCCIICOBAHUS;

o MIPOTHO3UPOBATH BO3MOYKHOE JalibHEWIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TaKKe
BBIJIBUT'aTh IPEANOI0KEHUS 00 UX PA3BUTHH B HOBBIX YCJIOBHUSAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

o IPUMEHATh pa3IMyHble METOAbl, MHCTPYMEHThl M 3alpochl NpU IOUCKE U OTOOpe
nHGOPMAIINY WK TaHHBIX ¢ YIETOM IpeJIOKEHHON yueOHo# pusnueckoii 3a1auu;

o aHaJIM3UpPOBaTh, CHUCTEMAaTU3MPOBATh M HHTEPNPETHPOBATH HMH(OPMAILUIO pa3IMYHBIX
BUJIOB ¥ (hOpM TpeCTaBICHHUS;

J CaMOCTOSITENIbHO BBIOMpAaTh ONTUMAbHYIO (GOpMY MpEACTaBIeHHUs HHPOpMaLUu U
WJLTIOCTPUPOBATH pelIaeMble 3a7a4i HECJIOKHBIMUA CXeMaMHU, TuarpaMMaMi, HHOU rpadukoit u
UX KOMOMHAILUSIMH.

KomMyHHKaTHBHBIe yHUBepcaJlbHbIe Y4eOHbIe el CTBHA:

. B Xole OOCYXIeHHUs Y4eOHOro MaTepuana, pe3yJabTaToB JIa0OpPaTOPHBIX pabdoT u
MIPOEKTOB 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYKAaeMOHl TeMbl W BBICKA3bIBaTh HJICH,
HalleJICHHBIC Ha PEUICHUE 3a/1a4H U TIOJIepKaHue OJIar0)keIaTeIbHOCTH OOIIEHMS,

o CONOCTABJIATh CBOM CYXACHHS C CYXKIEHUSAMH JpPYyrMX YYacTHHKOB JHaJIOra,
oOHapyXHUBaTh pa3INune U CXOACTBO MO3UIIHIL;

J BBIpa)XaTh CBOIO TOUKY 3PEHMS B YCTHBIX MU MUCHbMEHHBIX TEKCTaX;

J NyOoJIMYHO  NPEACTaBIATh  Pe3yJabTaThl  BBIIOJHEHHOTO  (PU3MYECKOIO  OIbITa

(3KCIIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

o MIOHUMAaTh U UCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIMBUAYAIBHON pabOThI MpH
peleHN KOHKPETHOW (PU3NIECKOM MPOOIIEMBI;



° MPUHUMATh LEJIW COBMECTHOM JEATEIIbHOCTH, OPraHMW30BBIBATH JCUCTBUA MO €€
JTOCTIDKCHHIO: PACTIPEICTSAITh POIU, OOCYKIATh MPOIIECCHl M Pe3yIbTaThl COBMECTHON PaboTHI,
0000111aTh MHEHHUS HECKOJILKHUX JIIOMIEN;

° BBITIOJIHATh CBOIO YacTh pPaOOTHI, JOCTHTasl KA4eCTBEHHOTO pe3ysibTaTa 1O CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU ACHCTBUS C APYTMMH YJI€HAMU KOMAaH/IbI;

° OIICHUBATh KaueCTBO CBOETO BKJIaJIla B OOIIMK MPOIYKT MO KPUTEPUSIM, CAMOCTOSTEIHHO
c(hOpMyITHUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA

Camoopranu3anus:

. BBISIBJISITH MIPOOJIEMBI B )KM3HEHHBIX M YUYE€OHBIX CUTYallUAX, TPEOYIOIIMX ISl pEeIICHUs
(u3HUeCKUX 3HAHUM;

J OPUEHTHPOBAThCSI B PA3IUYHBIX MOAXOAAX MPHUHATHS pElIeHU (MHIWBUIYaTbHOE,
IIPUHSTHE PELLIECHUS B IPYIIE, IPUHATUE PELIEHUI IPYIIION);

o CaMOCTOSITEJIbHO COCTaBJSATh QITOPUTM pelleHus (QU3NYECKOW 3adauyd WIM IUIaHa
UCCIEeOBAaHUS ¢ y4ETOM HMEIOIIUXCS PECypcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MPEIJIaraeMble BApUAHThI PEIICHUI;

L4 JACJIaTb BBI60p n 6paTB OTBCTCTBCHHOCTD 3a PCUICHUC.

CﬁMOKOHTpOJ'lI), 3MOIMOHAJIbLHBIA HHTEJLJIEKT:

L4 JAaBaThb aICKBATHYIO OLICHKY CUTYyAalllU U NIpeajiaraThb IjiaH eé U3MCHCHMUA,

L4 O0OBACHATH IMPUYKUHBI JOCTHXKCHUA (HG,I[OCTI/I)KCHI/Iﬂ) PE3YIbTATOB ACATCIBHOCTH, JaBaThb

OLIEHKY MTPUOOPETEHHOMY OIIBITY;

J BHOCHUTH KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHCJE B XOJ| BBIITOJHEHUS (PU3MIECKOTO
WCCIICZIOBAaHUSI WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHUBIIUXCS CHUTYalUH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIHNX TPYAHOCTEI;

. OLIEHUBATh COOTBETCTBUE PE3yJIbTATa IIETH U YCIOBUSM;

J CTaBUTH ce0sl Ha MECTO JPYyroro 4ejoBeKa B XOJE CIopa WM JUCKYCCHH Ha HAay4YHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYrOro;

J Npu3HaBaTh CBOE NPAaBO HAa OMMOKY MNpPH pEHIeHHH (QHU3MYECKHX 3a7ad WId B
YTBEP)KJICHHUAX HAa HAYYHbIE TEMBI M TAKOE XK€ MPaBO JAPYroro.

HNPEAMETHBIE PE3YJIbTATHI
7 KJIACC

K xonmy oOyueHust B 7 KJjacce IpeJMETHBIC Pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCS YMEHHUIA:

® ICTIOJIB30BAaTh  TMOHATHA: (U3NYECKHEe ¥ XHMHYECKHE SBJICHUS, HAOIIOJCHHE,
9KCIIEPUMEHT, MOJIEIb, TUIOTE3a, SANHUIIBI (PU3MYECKUX BEIMUMH, aTOM, MOJICKYJIa, arperaTHbIe
COCTOSIHMSI ~ BemiecTBa  (TBEpIOE, IKUAKOE, Ta3000pa3HOE), MEXaHHYECKOe JIBUKCHUE
(paBHOMEpHOE, HEPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHs, PAaBHOJACUCTBYIOMIAS CHIIA,
nedopMmanus (ynpyras, miacTHIecKas ), HeBECOMOCTbh, COOOIIAIOIIUECS COCY/IbI;

e pa3nuyath SBJICHUS (MU(Qy3ns, TEIIIOBOE TBUKCHUE YACTHI[ BEUIECTBA, PAaBHOMEPHOE
JBUKCHHE, HEPAaBHOMEPHOE JBMKCHHE, WHEPIHS, B3aUMOJICHCTBUE TEJ, paBHOBECUE TBEPIBIX
TEJ C 3aKPEIUIEHHON OCBhIO BpAICHHS, Iepeaada MaBICHUS TBEPIBIMH TEJaMH, KHIKOCTIMHU U
razamu, atMocepHoe AaBieHHE, TUIaBaHWE Tel, MPEeBpAlICHHUs MEXaHUYECKOW PHEpPruu) Io



OIMCAaHUI0 HUX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIUX IJAaHHOE
¢bu3nvecKoe sIBICHUE;

o pacro3HaBaTh NPOSBICHUE HM3YYEHHBIX (PU3NYECKHUX SBICHUHM B OKpYXarolleM MHUpE, B
TOM 4Hclie (PU3MYECKHE SIBICHUS B MPUPOJIE: TIPUMEPHI IBUKECHHUS C PA3TMYHBIMU CKOPOCTSMU B
KMBOM W HEKHUBOM NPUPOJE, ICHCTBHE CWJIBI TPEHUS B INPUPOJE M TEXHHUKE, BIIUSHUE
aTMOC(EpHOro JaBJeHUsI Ha JKUBOW OpraHHW3M, IIaBaHHE pPbIO, pbIYard B TEJIe 4YelloBeKa, MpHU
3TOM MEPEeBOJUTh NPAKTUUYECKYIO 3aJady B y4eOHYIO, BBIACNATH CYIIECTBEHHBIE CBOMCTBA
(mpu3Haku) GU3NYECKUX SBIICHU;

. OIMCHIBATh M3YYCHHBIC CBOMCTBA TN M (PU3MUECKUE SBICHHS, MCIIONB3Ys (DU3MUECKue
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEILECTBA, BPEMsl, MyTh, CKOPOCTb, CPEAHSAS CKOPOCTb,
CWJIa YNIPYTOCTH, CUJIA TSYKECTH, BEC T€ja, CUJIa TPEHUs, aBjeHue (TBEPAOIO Tena, KUIAKOCTH,
rasa), BbITAJIKMBAIOIIAs CUJa, MEXaHW4eckas paboTa, MOIIHOCTh, IJI€YO CHUJIbl, MOMEHT CHUJIbI,
KOA(Q(PHUIMEHT IMOJIE3HOTO JEUCTBHS MEXaHW3MOB, KUHETHYECKas W NOTEHIMAJbHAsL SHEPTHs),
IpU OINUCAaHWM TPABWIIBHO TPAKTOBaTh (DU3MYECKHH CMBICT HCIIONB3YEMBbIX BEJIMYHMH, HX
0003HaueHMsI U €AMHULBI GU3NYECKUX BEIMYMH, HAXOAUTHh (HOPMYIIbI, CBA3BIBAIOIINE JTAHHYIO
(Gu3NYeCKyr0 BEIUYMHY C IPYITMMHU BEIMYMHAMHU, CTPOUTH TpapUKU M3yYEHHBIX 3aBHCHMOCTEH
(hbU3UYECKUX BEIMYHH;

. XapaKTepu30BaTh CBOMCTBA Teld, (U3NUYECKUE SIBICHUS M MPOILECCHI, UCTIONb3Ys MpaBHiia
CJIOKEHMsI CHJT (BJI0JIb OJAHOM IpsiMoii), 3aKkoH ['yka, 3akoH I[lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHs pbruara (0J10Ka), «30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHs MEXaHHUUECKOH
SHEpruM, IMpH OSTOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3allUCBIBaTh €ro
MaTeMaTH4ECKOE BBIPAKEHNUE;

. OOBSICHATH (PU3NYECKHE SBICHUS, IPOLIECCHI M CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallMl MPaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABIATh I[PUUMHHO--CIIC/ICTBECHHBIC
CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMYEeCKHUX IIAroB ¢ ONOpoil Ha 1—2 M3yueHHBIX CBOMCTBa
(U3HUECKUX SIBICHUN, QU3HUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

o pemlaTb pacy€THble 3agaud B 1-2 neicTBUSA, HUCHONB3YS 3aKOHBl U (OPMYIIBL,
CBSI3bIBAarOIIME (pU3MUECKHE BENWYMHBI: Ha OCHOBE aHallM3a yCJOBUS 3a/Ja4yll 3allMChIBATh
KpaTKO€ YCJIOBHME, MOJCTaBIATh (PU3MYECKHE BEJIWYMHBI B (OPMYJbl MU IPOBOJUTH PACUETHI,
HaXOJIUTh CIIPAaBOYHBIE JaHHBIE, HEOOXOAMMBIE [l PELICHHs 3a/]a4, OLEHUBATh PEATMCTUYHOCTD
MOJIY4eHHOU (PH3UUeCKON BEITMYNHBI,

o pacrno3HaBaTh Ipo0JIeMbl, KOTOPbIE MOYKHO PEIINTh MPU MOMOLIH (U3NYECKUX METOJIOB,
B OINKCAaHUU HCCJIEOBAaHUS BBIACNATH MPOBEPSIEMOE MPEANOI0KEHHE (TUIIOTE3Y), pa3inuyaTh U
UHTEPIPETHUPOBAThH MOJTYYEHHBIH pe3ysIbTaT, HAXOAUTh OIIMOKU B XOJ€ ONbITA, AEJaTh BHIBOJAI
I10 €0 Pe3yJIbTaTaM;

o IIPOBOJUTH OIBITHl 110 HAOIIOACHUIO (PU3MUYECKUX SIBICHUM WM (U3NYECKUX CBOWCTB
Tes: (OPMYIHPOBATH MPOBEPSEMBIE MPEIIOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO
000py/nOBaHus, 3aMUCHIBATh X0/ OMbITa U (POPMYJIUPOBATH BHIBOJIBI;

J BBINOJIHATH TPSMBIE M3MEPEHUs PAcCTOSIHUSA, BPEMEHH, Macchl Tela, 00béMa, CHUJIBI U
TEMIEPATYPhI C UCIOIB30BAHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
prOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUN;

. MIPOBOJUTH HCCIJICJIOBAHUE 3aBHCHUMOCTU OIHON (PM3UYECKON BEITMUYMHBI OT JAPYIOW C
HCIOJIb30BAHUEM NPSAMBIX U3MEPEHUH (3aBUCUMOCTH IYTH PAaBHOMEPHO JBUXKYIIErOCs Tesa OT
BPEMEHHU JIBIDKCHMS Tella, CHJIBI TPEHHMS CKOJIBKEHHS OT Beca Tesla, KadecTBa 00paboTKu
MIOBEPXHOCTEN TEJI U HE3aBUCHUMOCTH CWIIBI TPEHHS OT IIOIAAHW CONPHUKOCHOBEHHUS TEJ, CHIIBI
YIPYTOCTH OT YJ/UIMHEHHS MPY>KUHBI, BBITAIKMBAIONMIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTu



Tela W OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TUIyOWHBI, Ha
KOTOPYIO TOTPYKEHO TEJIO, YCJIOBUM TIJIABaHHS TEJ, YCIOBUN paBHOBECHUS pblyara v OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4EOHOIO MCCIIEOBAHMS, COOMPATh YCTAHOBKY M BBIIOJHSTH
WU3MEpeHus, CleAys MpeaJoKeHHOMY IUIaHy, (UKCHPOBAaTh pPe3ydbTaThl MOTYy4CHHOU
3aBUCUMOCTH (PU3WYECKHX BEJIMYMH B BHUJE TMPEUIOKEHHBIX TaOMUIl U rpaduKoB, JeNaTh
BBIBOJIBI 11O pE3yJIbTaTaM UCCIIEIOBAHUS;

. MPOBOJIUTh KOCBEHHBIE U3MEpPEeHHs] (U3UYECKUX BEIWYUH (TUIOTHOCTH BEIIECTBA
KUJKOCTU W TBEPAOrO TEja, CHJIA TPEHUS CKOJIbKEHUs, JABJICHUE BO3yXa, BBITAIKUBAIOIIASL
CWJIa, JACHCTBYIOIIAsl HA MOTPYKEHHOE B KHUAKOCTh TeJO, KOA(DPHUIIMEHT MOJIE3HOTO JCHCTBUS
MPOCTHIX MEXaHU3MOB), CIEIys TMPEIOKEHHOW WHCTPYKIMU: MPU BBIMOJHEHUHW H3MEPEHUUN
coOupaTh SIKCIIEPUMEHTAIILHYIO YCTAHOBKY U BBIUUCIISITh 3HAUEHHUE UCKOMOW BEJTHUHHBI;

. coOmogaTh TMpaBWia TEXHUKHM 0Oe30macHOCTH Tnpu  pabore ¢ 1abopaTOpPHBIM
o0opynoBaHuEM;
. YKa3bIBaTh MPUHIUIBl JACHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,

TEPMOMETpP, JUHAMOMETP, COOOILIAIOIIMECS COCYAbl, OapoMeTp, pblyar, MOJBIKHBIA U
HETIOJBMKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTH;

J XapaKTepu30BaTh MPUHLUIBI JEHCTBUS N3yYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB
C Omopoll Ha HUX ONUCaHus (B TOM 4YHWCIE: NOAUIMIIHUKM, YCTPONCTBO BOJONPOBOJA,
THJIPABINYECKUN IIpecc, MaHOMETp, BBICOTOMEp, MOPLIHEBOH HAacocC, apeoMeTp), UCHOIb3ys
3HaHUS O CBOWCTBaX (HU3MUECKUX SBICHUH U HEOOXOAMMBbIe (QU3MUECKUE 3aKOHBI, U
3aKOHOMEPHOCTH;

J NPUBOJUTh TpUMEpPHl  (HAaXOAUTh HH(OpMaIUIO O TNpuUMepax) MPAKTUYECKOrO
WCTOJIh30BaHUS (DU3MYECKUX 3HAHUI B MOBCEAHEBHOM JKM3HU Uil oOecnedeHust 6€301macHOCTH
npu oOpaleHuH ¢ NpuOOpaMu M TEXHUYECKMMHU YCTPOMCTBAMH, COXPAHEHUs 310POBbS U
coOJII0ACHHSI HOPM 3KOJIOIMUECKOI0 IOBEJICHUS B OKPYKAIOILIEH Cpeie;

o OCYILLIECTBIATh OTOOP HCTOYHMKOB HHGpopMmanuu B VIHTepHETe B COOTBETCTBUHU C
3aJJaHHbIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCA 3HAHUM W NyTEM CpaBHEHHUS
pa3IMUYHBIX MCTOYHUKOB BBLIEIATH MH(OPMAIMIO, KOTOpas SIBJIAETCS MPOTHUBOPEUMBON WIH
MOJKET OBITh HEJOCTOBEPHOM;

o WCTIOJIF30BaTh TPU BBHINOJHEHWH Y4YeOHBIX 3aJaHUN HAyYHO--TIONYJSIPHYIO JUTEPATYpy
(Gu3nYecKoro conep)kaHus, CIpaBOYHbIE MaTepualibl, pecypchl cetd VHTepHeT, BlaaeTh
npuéMaMl KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHHs HHPOpMAMM W3 OJHOW 3HAKOBOMU
CHCTEMBI B APYT'YIO;

J co3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCbMEHHBIE M YCTHBIE COOONICHHS Ha OCHOBE 2—3
HCTOYHHUKOB MH(POpPMALUU (PU3UUECKOTO COAEPIKAaHUS, B TOM YHCIe IMyOJMYHO JeNaTh KpaTKue
coOOLIeHUs O pe3ylbTaTax IPOEKTOB MM Y4YeOHBIX HCCIIEOBaHUM, NMPH 3TOM TI'PaMOTHO
WCTIOJIh30BATh W3YYEHHBIN MOHATUIHBIN anmmapaT Kypca (U3HMKH, COTPOBOXKIATH BBICTYIICHUE
Mpe3eHTaleH;

o IIPY BBITMIOJIHEHUH Y4YeOHBIX MPOEKTOB W HCCIEOBAHUI pacHpenesTh O0S3aHHOCTH B
Ipynie B COOTBETCTBUM C IIOCTaBJICHHBIMH 3aJlayaMH, CJIECIUTh 32 BBIIOJHEHHEM IIJaHa
JeCTBUH, aJleKBaTHO OICHMBATh COOCTBEHHBIN BKJIAJ B JESATEIBHOCTH I'PYIIIBI, BHICTPAUBAThH
KOMMYHHKaTHBHOE B3aMMOJCHCTBUE, YIUTHIBAS MHEHHE OKPYKAFOTIUX.

8 KJIACC

K kon1y o0yuenus B 8 kJiacce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaXaThb
c(OPMHPOBAHHOCTh y O0yUAIOIUXCS YMEHUI:



. UCTOJIb30BaTh MOHATHA: Macca W pa3Mepbl MOJIEKYJ, TEMJIOBOE IBM)KEHHE AaTOMOB H
MOJIEKYJI, arperaTHbIE COCTOSIHHS BEUIECTBA, KPUCTAIUTMYECKUE U aMOp(HBIE Tella, HACHIIICHHBIN
Y HEHACHIIICHHBIN Map, BIAXXHOCTh BO3/lyXa, TeMIIepaTypa, BHYTPEHHSS DHEpPrusi, TEIJIOBOH
JIBUTATENlb, OSJIEMEHTAPHBIA DIEKTPUYCCKUN 3apsl, JJIEKTPHUECKOe ToJe, TPOBOAHUKH U
JURJIEKTPUKH, TIOCTOSHHBIHN 3J1EKTPUUECKUI TOK, MarHUTHOE TIOJIE;

. pasznuuath sBIEHUS (TEIJIOBOE pACIIMpPEHHE W C)XKaTuhe, TeIulonepeaya, TEeIuIoBOe
paBHOBECHE, CMayMBaHUE, KaNWUIAPHBIC SBICHUS, HCIAPEHUE, KOHJCHCAIUs, IUIaBJICHHE,
KpucTannu3auus (OTBeplieBaHUE), KHUIIEHHE, Terlonepenaya (TEIUIONpPOBOJIHOCTh, KOHBEKIIHS,
U3TY4YEeHUE), HJIEKTpHU3alMs TeJ, B3aUMOJCHCTBHE 3apsiioB, JNEHCTBUS AIIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHHE, B3aMOEICTBIE MAarHUTOB, IEUCTBUE MArHUTHOTO MOJIS HA TPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHAs MHIYKIMSA) MO ONMMCAHUIO MX XapaKTepHBIX CBOICTB M Ha OCHOBE
OTIBITOB, J€MOHCTPHUPYIOIINX TaHHOE (PU3NYECKOE SBIICHUE;

. pacro3HaBaTh MPOSBICHUE M3YUYEHHBIX (DU3MUYECKUX SIBICHUH B OKpY’KalOIIeM MHpE, B
TOM 4YHclie (QU3NYECKUE SBIICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSIKEHHE U KaNWLISPHBIC
SIBIIGHUS B MPUPOJE, KpHUCTaulbl B Ipupone, usnydeHue CoiHIa, 3aMep3aHUE BOJOEMOB,
MOpckHe Opusbl, 00pa3oBaHHWE pOCHI, TyMaHa, WHEes, CHera, JJEKTPUUECKHUE SBICHHUS B
aTMocdepe, 3JIEKTPUUECTBO >KUBBIX OPraHU3MOB, MarHUTHOE IoJie 3eMid, Jpeld MoIrocoB,
pOJIb MarHUTHOTO TMOJA JUIA KU3HU Ha 3emiie, MOJSIPHOE CHUSHME, TMPU ITOM IEPEBOJIUTH
MPAaKTUYECKYIO 3a]]a4y B y4eOHYIO, BBIIEIATH CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (pU3NUIECKUX
SIBJICHUI;

. OIMCHIBATh W3YYCHHBIC CBOMCTBA TN M (PU3MUECKUE SBICHHS, MCIIONB3Ys (hU3HdecKue
BEJIMUMHBI (TeMIlepaTypa, BHYTPEHHSSI DHEPIHsl, KOJTMYECTBO TETUIOTHI, yAeTbHas TEIJI0EMKOCTh
BEIIECTBA, YJEJIbHAs TEIUIOTa IUIABJICHUS, YyJeJbHas TEIUIOTa MapooOpa3oBaHus, yJebHas
TEIUIOTa CrOpaHus TOIMIWBA, KOA(M(UIMEHT TMOJIE3HOTO JEWUCTBUS TEMJIOBOW MAIIUHBI,
OTHOCHUTEJIbHASl BIAXHOCTh BO31yXa, DJEKTPUUECKUN 3apsl, CHJIa TOKa, D3JEKTPUUECKOe
HamnpspKeHHe, COMPOTUBJICHHE MPOBOJHMKA, YIEIbHOE COIMPOTUBJICHHE BELIECTBa, paboTa U
MOIITHOCTh AJIEKTPHUYECKOTO TOKA), IPU ONMHMCAHUH MPABWIBHO TPAKTOBATH (PU3MUECKUI CMBICIT
HCIOJIb3YEMBIX BEJIMYHH, 0003HAYCHUS U €IUHUIIBI (PU3NYECKUX BEIUYUH, HAXOIUTH (DOPMYIIHI,
CBSI3BIBAIOINME JAHHYIO (U3WYECKYI0 BEJIWYHHY C JPYTUMH BEITUYMHAMH, CTPOHUTH TpapuKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYUH;

. XapaKTepu30BaTh CBOWCTBA Tell, (U3WUYECKUE SBICHHUS M MPOIECCHl, HCIOIb3YS
OCHOBHBIE TIOJOXEHUS MOJIEKYISIPHO--KUHETHYECKOW TEOPUM CTPOEHUS BEIIECTBA, MPHHLIUI
CYIMEPIIO3HIINK TI0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS 3apsjaa, 3akoH Oma jis
ydyacTka Lemnu, 3akoH Jxoyns—JIeHna, 3akoH coXpaHeHUs! SHEPrUH, IIPU 3TOM J[aBaTh CIOBECHYIO
(hOopMyIIMPOBKY 3aKOHA U 3alKCHIBAaTh €T0 MATEMAaTUYECKOE BBIPAKEHUE;

. OOBSICHATH (PU3NUECKUE TPOLIECCHI U CBOMCTBA TEJ, B TOM YHCJE U B KOHTEKCTE CUTYaIUii
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISATH NPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH
o0BsiICHEHHEe M3 1—2 JIOTMYECKUX LIaroB ¢ OMOpoi Ha 1—2 M3y4EHHBIX CBOMCTBa (PU3MUECKUX
SBJICHUM, PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemiate pacy€THBIE 3agayn B 2—3 JEUCTBHUS, HCIONB3YsSd 3aKOHBI M (HOPMYIIBI,
CBs3bIBaIOIIME (U3NYECKUE BEJIMYMHBI: HAa OCHOBE aHallM3a YCJIOBUS 3aJayd 3alHChIBaTh
KpaTKO€ YCJIOBHE, BBISBIISATH HEIOCTATOK JaHHBIX JJISI PEIICHUs 3a/adyd, BBIOMpPATh 3aKOHBI U
(dbopMyIbl, HeoOXoIUMBbIE Ui €€ pelIeHHs, MPOBOJIUTH Pacd€Thl U CPAaBHUBATH IOJIYUEHHOE
3HaYeHHe (PU3NIECKOHN BETMUMHBI C U3BECTHBIMH JTAHHBIMH;

. pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTH MPHU MOMOIIU (PUINIECKUX METOJIOB,
UCTOJB3ysl ONHCAHUE WCCIEA0BAaHMS, BBLICTATH IMPOBEPSEMOE MPEINOI0KEHNE, OLEHUBATDH
MPaBWJIBHOCTb MOPSIIKa MPOBEICHUS UCCIIEIOBaHUS, IE1aTh BHIBOIBI,

. MIPOBOJUTH OMBITHI IO HAOIIOJCHHUIO (PU3HMUECKUX SBICHUN WM (PU3NIECKUX CBOMCTB TeJ
(kanmwIsipHbIE SIBJICHMSI, 3aBUCHMOCTH JaBJICHHsI BO3JlyXa OT €ro o0béMa, TeMIlepaTyphbl,
CKOPOCTH TIpoIlecca OCTHIBAaHMS M HAarpeBaHUS NpU H3IYYCHHH OT IBETa H3ITydaromei
(moruyomaroinie) MOBEPXHOCTH, CKOPOCTb HCHApPEHHs] BOJABI OT TEeMIepaTypbl KUAKOCTH U



mwionaau €€ MOBEPXHOCTH, JJIEKTPHU3aLUs TEJI U B3aUMOJEHCTBUE JIIEKTPUYECKUX 3apsIOB,
B3aMMOJICHCTBUE TIOCTOSIHHBIX MAarHUTOB, BHU3yaJIM3alllsi MAarHUTHBIX TOJ€H IMOCTOSHHBIX
MarHuTOB, JIE€WCTBUS MAarHUTHOI'O IIOJII HAa IIPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa  3JEKTPOJABUTATENS  MOCTOSHHOIO  TOKa):  (GOpMyIupoOBaTh  IMPOBEpsSEMbIe
MPEANOI0KEHUsI, cCOOUPAaTh YCTAaHOBKY M3 IPEAJIOKEHHOTO OOOpYJIOBaHUS, OMMCHIBATH XOJ
ombITa U (HOPMYIHPOBATH BHIBOBL;

. BBITMOJHATh MpPSIMBbIE M3MEPEHMsI TEMIIEpaTypbl, OTHOCUTEIBHOW BIIAKHOCTHU BO3/yXa,
CHJIBl TOKa, HAIIPSDKEHHsI ¢ MCIOJb30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (PU3NYECKUX
BEJIMYHMH, CPABHUBATH PE3yIbTAThI H3MEPEHUH C YUETOM 33JaHHONM a0COMOTHON OTPEIIHOCTH;

. MIPOBOJIUTH HCCIICIOBAHNWE 3aBUCHMOCTH OJIHOM (DM3WYECKON BEITWYWHBI OT JPYrol C
HCIIOJIb30BAHUEM TNIPSIMBIX HM3MEpPEHUHN (3aBUCUMOCTb COIPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIU TOTIEPEYHOTO CEYECHUS U YAEIBHOTO CONPOTUBIICHMS BEIIECTBA IPOBOJHUKA,
CWJIBI TOKa, MAYIIEro uepe3 IPOBOAHMK, OT HAIPsDKEHHWS HAa NPOBOJHUKE, HCCIIEIOBaHHUE
[IOCTIEI0OBAaTEIbHOIO UM MAapajuleJbHOTO  COCIMHEHMH  NPOBOJHUKOB):  IUIAHUPOBATH
UCCIIeZIOBaHUE, COOMPATh YCTAHOBKY M BBIMOJHATh U3MEPEHHS, CIeAys NPEIOKEHHOMY TIIaHy,
(GuKcupoBaTh pe3yNbTaThl MOJYYEHHOH 3aBHCHMOCTU B BHUJAE TaONUIl U rpaduKoB, JenaTh
BBIBOJIBI [10 PE3YJIbTaTaM UCCIIEI0BAHUS;

. IPOBOJUTh KOCBEHHBbIE H3MEPEHMs (PU3UUECKUX BEJINYMH (yIesbHAs TEIIOEMKOCTb
BELIECTBA, COINPOTUBICHHE MPOBOJHUKA, paboTa M MOIIHOCTh JJIEKTPUYECKOIO TOKA):
IUTAHUPOBaTh M3MEPEHHsI, COOUPATh HKCHEPUMEHTAIbHYIO YCTAHOBKY, CIENys IMpPeIIokKEHHOU
WHCTPYKLUH, U BBIYUCIIATH 3HAUCHUE BEJIMUHUHBI;

. coOyroaTh TMpaBWIa TEXHUKH 0O€30MacHOCTH Tpu  pabore ¢  JabOpaTOPHBIM
000pyI0BaHUEM;
. XapaKTepU30BaTh MPUHIUIIBI JCHCTBUS N3yYCHHBIX MPHUOOPOB M TEXHUYECKHX YCTPOHCTB

C OIOpOM Ha MX OmucaHus (B TOM 4YHCIE: CUCTEMAa OTOIUIEHHsI JOMOB, TMTPOMETp, HapoBas
TypOuHa, aMIepMeTp, BOJBTMETP, CUETUUK DJIEKTPUUECKOM SHEPrHH, 3JIEKTPOOCBETUTENIbHbIC
puOOpbI, HarpeBaTeNbHbIE 3IEKTPONPUOOPHI (IIPUMEPHI), JIEKTPUUYECKHE TNPEAOXPAHUTEINH,
JJIEKTPOMAarHuT, AJIEKTPOJABUraTeNlb IIOCTOSHHOIO TOKA), MCIIONb3ysd 3HAHUS O CBOMCTBax
(bu3MUeCKUX SIBICHUN U HEOOXOoANMbIE (U3NYECKUE 3aKOHOMEPHOCTH;

. pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W HU3MEpPUTENIbHBIE HPUOOPHI 110
CXeMaM U CXEMAaTU4YHbIM pHUCYHKaM (KHMJIKOCTHBIH TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATeNlb BHYTPEHHETO CTOpPaHMs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI
NEKTPUYECKUX LENel C IOCIeNoBaTebHbIM U MapajliebHbIM COEIUHEHUEM 3JIEMEHTOB,
pasnnyast ycJaoBHbIe 0003HAUEHHS 3JIEMEHTOB 3JIEKTPUYECKHX LIeTICH;

. MPUBOAWTh TNpPUMEPHl  (HAXOAWTh HWH(OpPMAIMIO O TMpUMEpax) MPAKTHIECKOTO
MCIOJIb30BaHUS (PU3MUYECKUX 3HAHUI B MOBCEIHEBHOM >KM3HU Ui obecredyeHust 6e30MacHOCTH
npu oOpaleHuH ¢ NpuOOpaMu M TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHMs 3/I0pOBbsl U
COOJTIOICHHSI HOPM 3KOJIOTMYECKOTr0 TIOBEACHHUS B OKpYXKAIOILEH cpejie;

. OCYILLIECTBIIATh MOUCK MH(pOpMAMK HU3NYECKOTO CoAepKaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIIMXCS 3HAaHUM W MyTéM CpaBHEHHMS JOINOJHHUTEIbHBIX HCTOYHUKOB  BBIJIEIATH
UH(POPMaLHIO, KOTOPas ABJSIETCS IPOTUBOPEUUBOI UM MOKET ObITh HETOCTOBEPHOM;

. MCIOJIb30BaTh IPH BBINOJHEHUHM YYEOHBIX 3a/JlaHUNl HAay4YHO--TIONYJIIPHYIO JINTEPATypy
(Gu3M4ecKoro conep)kaHus, CIpaBOYHbIE MaTepualbl, pecypchl ceTH IHTepHer, BianeTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OpPMAIMM M3 OJHOM 3HAKOBOM
CHCTEMBI B APYI'YIO;

. co3/aBaTh COOCTBEHHBIE TMHMCBMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHs, 0000mas
MHPOPMALIMIO U3 HECKOJIIBKMX MCTOYHUKOB (PM3UUECKOTO COAEp KaHUs, B TOM 4YUCIE MyOIUYHO
MIPENCTABIATh PE3YNbTaThl MPOEKTHOM WM HCCIEN0BATEIbCKON JAESITENBbHOCTH, IPU 3TOM
IPaMOTHO HCIOJb30BaTh WM3Y4YEHHBbIH MNMOHATUHHBIN ammapaT Kypca (DU3MKH, COIPOBOKAATH
BBICTYIUICHHE ITPE3CHTALNEH;



. NOpU BBIMOJHEHUH YYEeOHBIX TPOEKTOB M UCCIEAOBaHMNA (PU3MUYECKUX MPOLECCOB
pacnpenensTb 00S3aHHOCTH B TPYIIE B COOTBETCTBUH C IMOCTABJICEHHBIMH 33aJJa4aMHU, CIEIUTH 3a
BBINIOJIHEHUEM IIJIaHa JEUCTBHM M KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBATh COOCTBEHHBIN
BKJIQJ B JIESATEIBHOCTh T'PYIIBI, BHICTPAaUBATh KOMMYHHUKAaTHBHOE B3aWMOJICHCTBHE, TPOSIBIISS
TOTOBHOCTb pa3peraTh KOH(IUKTHIL.

9 KJIACC

K koHIy o0yuenus B 9 kJiacce rnpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXaTh
c(hOpMHUPOBAHHOCTD Y OO YJAIOIIMXCS YMEHUM

. UCTOJNb30BaTh IOHATUSA: CHUCTeMa OTCYETa, MarepuajbHas TOYKa, TPACKTOPHUS,
OTHOCUTEJIBHOCTh MEXaHMYECKOI'0 JIBWXKEHHUs, NedopMmanus (ympyras, IUIaCTHUECKas), TPEHUE,
LIEHTPOCTPEMHUTENBHOE YCKOPEHUE, HEBECOMOCTh M TEPETrpy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPJOE TEJIO, LIEHTP TSHKECTH TBEPAOTO TeJla, pABHOBECHE, MEXaHNYECKHUE KoleOaH!s U BOJIHBI,
3BYK, HHQPA3BYK U YJIbTPa3BYK, dJIEKTPOMArHUTHBIE BOJHBI, IIKaJa 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh U JAJIbHO30PKOCTh, CIIEKTPBl MCITyCKaHUs U MOIJIOLIeHMs, anbda-, 6eTa- u
ramMMa-u3JIydeHus], U30TOIBI, sIepHas YHEPTeTHKA;

. pa3nuyath SBIEHUS (paBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE BM)KEHHE,
PaBHOYCKOPEHHOE MpPSIMOJUHEIHOE [BHXKEHHE, CBOOOJHOE IMAJCHHE TeJ, PABHOMEPHOE
JIBIDKEHUE T10 OKPY)KHOCTH, B3aUMOJEHCTBUE Tell, PEaKTUBHOE [BM)KEHHUE, KoJeOaTelbHOe
JBIDKEHUE (3aTyXalollMe W BBIHYXKICHHBIE KOJEOaHMs), PE30HAHC, BOJHOBOE JBH)KEHUE,
OTpa)KCHHE 3BYyKa, MNPSIMOJIMHENHHOE paclpoCTpaHEHHE, OTPaKEHUE U MPEJOMIICHHE CBETa,
MIOJIHOE BHYTPEHHEE OTpPaKCHHUE CBETa, pa3joKeHUe OeJoro CBeTa B CIEKTP U CIIOKEHUE
CHEKTpalbHBIX LBETOB, JUCHEPCUSI CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HUKHOBEHHE
JMHEHYATOr0 CIHEeKTpa H3IYYeHHs) 1O ONMUCAHMUI0O UX XapaKTepHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3HUECKOE SBICHUE;

. pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3UYECKUX SBICHHN B OKpYKalOIeM MHpe (B
TOM 4Hciie PU3NUECKUE SIBICHUS B IPUPO/IE: IPUINBHI U OTIUBBI, ABMKeHHE MaHeT ColHeuHoH
CHCTEMBI, PEAKTHBHOE [BW)XCHHE >KMBBIX OPraHW3MOB, BOCHPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHHUE, CEMCMUYECKHe BOJIHBI, I[yHaMM, 3XO, IIBETa TeJ, ONTUYECKHE SIBICHUS B
npupose, OHOJIOrHYecKoe JEeWCTBUE BUAUMOIO, YIbTPAa(QHOJIETOBOIO U PEHTIE€HOBCKOIO
U3IYyYeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE JIydyd, pPaJUOAKTUBHOE
W3Iy4eHWE TPUPOAHBIX MHUHEPAIOB, JCHUCTBHE pAJAMOAKTHBHBIX HW3IYyYCHHH HA OPTaHU3M
YesoBeKa), MPH 3TOM MEPEeBOIUThH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIACIATH CYIECTBEHHbIE
cBOicTBa (IIpU3HAKN) PUBNYECKUX SBJICHUMH;

. OIMCHIBATh M3YYEHHBIE CBOMCTBA TeJ M (PU3MUECKUE SBICHMS, MCIONB3Ys (hu3nyeckue
BEJIMUYMUHBI (CPE/IHAS U MTHOBEHHAsI CKOPOCTh TeJla IIPU HEPaBHOMEPHOM JBH)KEHUH, YCKOPEHHE,
NepeMeIlIeHue, MyTh, YIJOBas CKOPOCTb, CHJIa TPEHUS, CWJIAa YIPYrocTH, CUJa TSIKECTH,
YCKOpEeHHEe CBOOOJHOrO MaJCHUs, BEC Tela, UMIYJIbC Tela, UMIIYJIbC CHJIbI, MEXaHUUYECKas
paboTa M MOIIHOCTb, MOTEHIUAbHAS SHEPrHsl Tesa, MOJHATOrO HaJl MOBEPXHOCTHIO 3EMIIH,
MOTEHIMAJIbHASL DHEPrUsl CKAaTOM IPYKUHBI, KHHETUYECKas HEprusi, IOJHAas MEXaHWdecKas
SHEprus, Mepuoa W YacTtoTa KosieOaHWi, AJIMHA BOJIHBI, I'POMKOCTh 3BYKa M BBICOTa TOHA,
CKOpPOCTb CBE€Ta, IIOKa3aTeib IPEIOMIIEHHs CpPEeAbl), NPU OMNUCAHUM MPAaBUWIBHO TPAKTOBATh
(u3NYEeCKU CMBICIT UCIIOIB3YEMBIX BEJIMYMH, 0003HAUCHUS U €AMHUIBI (DU3MYECKUX BEJIMYUH,
HaXOAUTh (HOPMYIIbI, CBS3BIBAIOILME AAHHYIO (PU3MUECKYIO BEJIMYMHY C APYITMMHU BEJIUYHMHAMH,
CTPOUTH Tpa(UKH N3YUYEHHBIX 3aBUCUMOCTEHN (PU3HMUECKUX BEITUYHH;

. XapaKTepu30BaTh CBOICTBA Tel, (pU3MUECKHe SIBICHUS M MPOLECCHI, UCIONb3Ys 3aKOH
COXpaHEHHs SHEpPIruH, 3aKOH BCEMHUPHOTO TATOTECHHUS, MPUHIMIT CYNEPHO3UINUN CHJI, TIPUHIIUI
oTHocuTenbHOCTH [anunes, 3akoHsl HbIOTOHA, 3aKOH COXpaHEHHsS HUMIIYJIbCA, 3aKOHbI
OTpPaKEHHS U TIPEJIOMJICHUSI CBETAa, 3aKOHBI COXPAHEHHS 3apsI0BOTO W MAaCCOBOTO YHCEN NpPH
SJICPHBIX peakUUsX, IPU 3TOM JlaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIllUCBIBATh €rO
MaTeMaTU4YEeCKOE BBIPAKCHHUE;



. OOBIICHATH (PU3NUECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIUi
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUUMHHO--CIEACTBEHHbBIE CBSA3H, CTPOUTH
00BsICHEHHE U3 2—3 JIOTHYECKUX LIaroB ¢ OMOpPOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3MUECKUX
SBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

. pemaTh pacuéTHbIE 33/1a4M (OMHUpPAIOIIUEcs HA CUCTEMY U3 2—3 ypaBHEHHUH), UCHOIb3Ys
3aKOHBI ¥ (POPMYJIBI, CBS3BIBAIOLINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a yCIOBHS 3a/1a4H
3aMMChIBaTh KPATKOE YCJIOBHUE, BBIABIATH HEAOCTAIONIME WM M30BITOUHBIC JaHHBIC, BHIOUPATH
3aKOHbl M (OpPMyJbI, HEOOXOAMMBIE MJIsi PpELIeHUs, NPOBOAMUTH pacdy€Tbl U OIEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HAUCHHS (PU3MUECKON BEIUYHHBI,

. pacro3HaBaTh IpoOIEeMbl, KOTOPbIE MOYKHO PELIMTh NPH MOMOIIU (PU3HUECKUX METOJIOB,
HCIIOJIb3YSl OIMCAHUE WCCIIEJOBaHMs, BBIICIATH IPOBEPSEMOE INPEIIOIO0KEHUE, OLIEHUBATH
MIPaBUIBHOCTh TIOPSIIKA MPOBEAEHUS HCCIIECAOBAaHUs, JelaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;

. IPOBOJUTDH ONBITHI IO HAOIIOJCHUIO (PU3UUECKUX SABJICHUN WIH (PU3NYECKHX CBOWUCTB TEI
(u3yuenue BTOporo 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHHWs] PHEPIHM, 3aBUCUMOCTh IEpHOJa
Kosie0aHUH NPYKUHHOTO MAasgTHUKA OT MACChI Ipy3a U XKECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT
aMILTUTY/IbI MaJIbIX KOJeOaHUH, MpSIMOJIMHEHHOE PacpOCTPAHEHUE CBETA, Pa3sIoKEeHHE OesIoro
CBETA B CIEKTP, U3yYEHUE CBOMCTB M300pa’k€HUs B IJIOCKOM 3€pKaje U CBOMCTB M300pakeHUs
npeaMeTa B COOMparoieil JrH3e, HaOII0IeHUE CIUIONIHBIX U IMHEHYaThIX CIIEKTPOB M3ITyYCHHS):
CaMOCTOSTENIBHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pydOBaHUs, ONUCHIBATE X0/
OTIBITA M €T0 PE3YNIBTAaThl, (POPMYITUPOBATH BHIBOIBI;

. IPOBOIUTH IpPHU HEOOXOAMMOCTH CEpHUI0 MNpPSAMBIX H3MEPEHUH, Omperenss cpeaHee
3HAUCHUE M3MEPSEMOI BEIHMUMHBI (POKYCHOE pacCTOSTHUE COOMpPArONICH JIMH3BI), 000CHOBHIBAThH
BBIOOD crioco0a u3MepeHust (M3MEepPUTENLHOTO PUdopa);

. MIPOBOAMTH HCCIIEJOBAHUE 3aBHUCUMOCTEM (M3MYECKHUX BEJIUYUH C HUCIOJb30BaHHUEM
NpPSIMBIX M3MEPEHHMH (3aBUCUMOCTh IYTH OT BPEMEHHU IPH PAaBHOYCKOPEHHOM JBMXKEHHMU 0e3
Ha4yaJIbHOM CKOpPOCTH, IMepuoja KoJeOaHWH MaTeMaTH4eCKOro MasiTHUKAa OT JJUHBl HUTH,
3aBHCHUMOCTH YIJIa OTPAKEHMs CBETA OT YIJla MaJeHUs M yIJia MPEeJIOMJICHHs OT yIJa MaJeHHs):
IUIAaHUPOBATh HCCIIEOBAHUE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3YJbTAThI
MOJTy4EHHOM 3aBUCUMOCTU (PM3NYECKUX BEIMYHMH B BHJE TaOJHIl U IpadUKOB, J1€1aTh BHIBOABI
10 pe3yJibTaTaM HCCIIeJOBaHMUS;

. IPOBOJUTh KOCBEHHBIE M3MEpeHUs (U3NYECKUX BEIMYMH (CpeiHsAs CKOpPOCTh U
YCKOpEHHE Tejla IMpU PABHOYCKOPEHHOM JIBUJKEHUHM, YCKOpEHHE CBOOOJHOIO TaJeHus,
KECTKOCTh MPY>KUHBI, KOA(D(UIIUEHT TPEHUsI CKOJIbKEHHs, MEXaHUUecKasi paboTa U MOIIHOCTb,
4acToTa U MepHuoj KojaeOaHuil MaTeMaTH4eCKOro M MpYyKMHHOIO MasTHUKOB, ONTHYECKas CUIIa
coOuparonieii  JUH3bI, PaJUOAKTUBHBIA  (OH): IMJIAHMPOBATH HW3MEpEHHUs, CoOUpaTh
9KCHEPUMEHTAJIbHYIO YCTAHOBKY U BBIIIOJIHATH U3MEPEHHUS, CIIeAYs NPEAIOKECHHON HHCTPYKIUH,
BBIUUCIIATh 3HAUEHUE BEJIMYMHBI U aHAJIM3UPOBATH MOIYYEHHBIC PE3YNIbTaThl C YUYETOM 3aJaHHOM
MOrPENTHOCTH U3MEPEHUI;

. coOmogaTh MpaBWia TEXHUKH Oe3omacHOCTH 1npu  pabore ¢ 1abopaTOpPHBIM
o0opyI0BaHUEM;
. pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUEHHBIX (PU3UUECKUX MOJIEJICH: MaTepraibHas TOUKa,

a0COIOTHO TBEPAOE TENO, TOYSUHBIM HCTOYHUK CBETA, Jy4, TOHKAsl JINH3A, [IJIaHEeTapHask MOJIEIh
aToma, HyKJIOHHasi MOJIeJIb aTOMHOTO S/Ipa;

. XapaKTepu30BaTh NPUHLHUIIBI IEWCTBUS U3YYEHHBIX PUOOPOB U TEXHUYECKUX YCTPONCTB
C ONOpOoi Ha WX OMHCAHUS (B TOM YHUCIE: CIHIOMETP, JATUYMKH IOJOKEHHUS, PACCTOSHUS U
YCKOpEHUS, paKeTa, 5XOJIOT, OYKH, IMEepHUCKol, (oToanmapaT, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOI, TO3UMETp, Kamepa BuibCcoHA), HCMONB3ys 3HAHUS O CBOWCTBAX (U3MUECKUX
SBJICHUHN 1 HEOOXOAUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

. WCIIOJIB30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH H3YyUYEHHBIX TEXHUYECKHX YCTPOICTB,
W3MEpPUTENBHBIX TMPUOOPOB M  TEXHOJOTHYECKHX TMPOIECCOB TMPHU PEIICHUH Yy4eOHO--



MPAKTUYECKHUX 3a/1a4, ONTHUECKUE CXEMBbI JJIsl TIOCTPOCHUS U300paKeHUH B TUNIOCKOM 3€pKajie U
cobuparoiei InH3e;

. NPUBOJUTh TpPUMEpPHl  (HAXOAUTh HMH(OpPMALUI0 O TpUMepax) MPAKTHYECKOrO
WCTIONB30BaHUs (DU3UYECKUX 3HAHUI B TIOBCETHEBHOM KU3HU JJIsI OoOecredeHus: 0€30MacHOCTH
npu oOpameHud ¢ NpuUOOpaMU M TEXHUYECKUMH YCTPOWCTBAMM, COXPAHEHHS 3]I0pPOBbS U
cOOJII0ACHHSI HOPM SKOJIOIMUYECKOT0 TIOBEJIEHUS B OKpY KaloIel cpelie;

. OCYLIECTBIATh TMOUCK HMHPOpManuu (¢U3MYecKoro coaepxkanuss B HHTepHere,
CaMOCTOATENIbHO ~ (OPMYJIHPYSl  MOMCKOBBIM  3ampoc, HAaXOAUTh IYTH  OIpEJeNeHUs
JIOCTOBEPHOCTH TMOJY4CHHOW MH(OPMAIIMKA HA OCHOBE MMEIOIIUXCS 3HAHUHM U JOMOTHUTEIbHBIX
HCTOYHUKOB,;

. UCTIOJIb30BaTh TPHU BBIOJHEHUN Y4YEOHBIX 3aJaHUN HAyYHO--TIONMYJSIPHYIO JUTEpPATypy
(Gu3n4ecKoro conepkaHus, CIpaBOYHbIE MaTepualibl, pecypchl ceTH VHTepHer, BiaaeTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OpPMAIMM M3 OJHOM 3HAKOBOM
CHCTEMBI B APYT'YIO;

. cOo3/1aBaTh COOCTBEHHBIC MMMCbMEHHBIE U YCTHBIE COOOIICHUSI Ha OCHOBE MH(OpMAIUU U3
HECKOJIbKUX HCTOYHMKOB (DU3MYECKOTO COJEp)KaHUs, MyOJIMYHO MpPEACTABIATh pPE3yJbTaThl
HpOCKTHOﬁ N HCCJICI[OBaTCJIBCKOfI ACATCIBHOCTH, IIPpU 3TOM TI'PaMOTHO MCIIOJIB30BATh
U3yUYCHHbIM NOHATHHHBINA anmapar u3y4aeMoro pasjena (pU3uKu U CONPOBOXKIATh BBICTYIUIEHUE
Ipe3eHTalMeN ¢ y4€TOM 0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB.

COIAEPXAHUE OBYYEHMUA
7 KIIACC

Pa3nen 1. Pusuka u e€ posib B NO3HAHUHU OKPYIKAKIIET0 MUPA.

®usuka — Hayka o npupoze. fBneHus npuponasl. PU3NUECKUe SBICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, NEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3mepenue ¢usnueckux BenuuuH. PDuszmueckue MTPUOOPHI.
[TorpemnocTs n3MepeHnii. MexayHapoaHas CUCTEMA €AMHULI.

Kak ¢usuka m npyrue ecrecTBEHHble HAyKHd H3y4yaroT NMpHpoay. EcTecTBEHHO-Hay4YHBIN
METOJ] TO3HaHMs: HaOJIIOJACHHE, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBHKEHHE THUIIOTE3,
SKCHEPUMEHT II0 TPOBEpKE THUIOTe3, OO0bACHEHHe HalOmomaemoro sBieHus. OmnucaHue
(U3NYECKUX SIBIICHUH C IOMOIIBIO MOJETIEH.

Jemoncmpayuu.

1. MexaHnueckue, TeIIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIC SIBIICHUS.

2. @usnyeckue MpuOOpPHl M MpoIeaypa MNPSMBIX W3MEPEHUH aHAJOTOBBIM U LU(POBHIM
prudopom.

Jlabopamopnuie padbomul u onvimel.

1. OnpeneneHue NEHbI JEJIEHUS IKAIbl U3MEPUTEIBHOTO Mproopa.

2. N3mepenne paccTosHUMN.

3. W3mepenue 06bEMa XUAKOCTH U TBEPAOTO Tea.

4. OmnpeneneHue pa3MepoB MaJIbIX TEIN.

S. W3mepenue TtemmepaTypsl INpH IHOMOLIM JKHJKOCTHOIO TEpMOMETpa U JaTyvKa
TEMIIEpaTyphI.

6. [IpoBeneHue wuccienoBaHUs 10 TPOBEPKE THIIOTE3bl: NAIBHOCTh MOJETA IIAPHKAa,

MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BBICOTA ITYCKA.
Pasnean 2. [lepBoHayajibHbIe CBeJIeHUS 0 CTPOCHHH BelIeCTBA.



Crpoenue BeliecTBa: aTOMbl M MOJEKYJbl, MX pa3Mmepbl. OMNbIThI, JAOKa3bIBAIOIIME
JUCKPETHOE CTPOEHUE BEIIECTBA.

JIBrxeHne yactun BemiecTBa. CBs3b CKOPOCTHU JIBMXKEHMSI YacTHIL] C TEMIIEpATypOM.
BpoynoBckoe nBmwkenue, nuddysus. BzaummojeiicTBHe YacTHIl BEMIECTBA: MPUTSKCHHE U
OTTaJIKUBAHUE.

ArperaTtHble COCTOSHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUIAKOCTEH UM TBEPABIX
(kpuctamnuueckux) Ten. B3auMOCBsI3b MEXAy CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX W MX aTOMHO-MOJICKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHBIX COCTOSHUUN
BOJIBL.

Hemoncmpayuu.

1. Hab6nronenne 6pOyHOBCKOTO ABHUKEHUS.

2. HaGnronenue nugpdysun.

3. HabGmronenue siBneHui, OOBSICHSIOMUXCS MPUTHKEHUEM WM OTTAIKUBAHUEM YaCTHI]
BEIIIECTBA.

Jlabopamopuwvie padomovi u onvimel.

1. OrneHnka 1uaMeTpa aToMa METOJIOM PsiIOB (C UCTIONIb30BaHUEM (hoTorpaduii).

2. OnbITHI 10 HAOIOIEHUIO TEIIOBOTO PACIIMPEHUS I'a30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSDKEHUS.

Paznen 3. /IBuskeHue U B3auMoAeicTBHE TeJl.

Mexanuyeckoe ABUKEHUE. PaBHOMEpHOE M HEpaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JIBIDKCHHH. PacuéTt myT v BpeMEeHH JIBHKCHUSI.

SBneHue wHepuuu. 3aKOH HHepuuU. B3aumopeilcTBUE Tell KaKk NPUYMHA W3MEHEHUs
CKOpPOCTH JIBHKEHMsI Tell. Macca kak mepa umHepTHoctu Tena. [ImotHocte BemiecTBa. CBs3b
TUIOTHOCTH C KOJIMYSCTBOM MOJICKYJT B TUHUIIC 00bEMA BEIIECTBA.

Cuia Kak XapakTepucTHKa B3aumonencTBus Ten. Cuna ynpyroctd W 3akoH ['yka.
N3mepenune cuibl ¢ MOMONIBIO JUHAMOMETpa. SIBiIeHHE TATOTEHUS U cuia TsbkecTH. Cuia
TSDKECTH Ha Jpyrux raHerax. Bec tema. HesecomocTs. CroxxeHue Cuil, HampaBJICHHBIX IO
oaHOM npsimoi. PaBHoaelcTByromias cuil. Cuna TpeHusi. TpeHue CKONIbKEHUS U TPEHHUE TOKOS.
TpeHue B IpUpoOAE U TEXHUKE.
emoncmpayuu.

1. HabnroneHne MexaHMYeCKOTro ABMXKEHHS Tela.

2. N3mepenne ckopoCTH IPSIMOJIMHEUHOTO IBUYKEHHS.

3. Hab6nronenue siBleHUsI HHEPIIUU.

4. HaGnroneHne u3MeHeHus! CKOPOCTH MPH B3aUMOJICHCTBHUHU Tell.

S5. CpaBHEHHE MacC MO B3aUMOJCHCTBUIO TEJl.

6. CrnosxeHue cuil, HapaBJICHHBIX 110 OJJHOM MPSIMOK.

Jlabopamopuwvie padomovi u onvimel.

1. Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JBWKEHUS (IIapuKa B KMJIKOCTH, MOJENH
AJIEKTPUUECKOT0 aBTOMOOUJISL U TaK Jlajiee).

2. Omnpenenenue cpelHedl CKOPOCTH CKOJbKEHUS Opycka WM IIapuka IO HAaKJIOHHOMN
IJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4, OnBITEL, JEMOHCTPHUPYIOIIUE 3aBHCHMOCTh pacTshKCHHS (Jedopmariiu) TpPYKHHBI OT
MIPUIJIOKEHHOM CUJIBL.

o. OnbITel, J1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXKEHHS OT Beca Telaa U

XapakTepa CONPUKACAFONIUXCS [TOBEPXHOCTEH.



Pasnen 4. /laBieHnue TBEPABIX TeJ, :KUAKOCTEH U ra3o0B.

Hasnenne. CriocoObl yMEHBIICHUS U YBEIMUCHHS AaBiieHus. [laBieHne ra3a. 3aBHCHMOCTh
naBieHus ra3a oT o0béma, Temneparypsl. [lepenaua naBnenus TBEPAbIMU TEIAMU, KHUIKOCTIMU
n rasamu. 3akoH [lackans. IIlHeBMaTnueckue MammuHbl. 3aBUCUMOCTH JABJICHUS >KUJIKOCTH OT
ryounsl.  ['mapocratmueckuit  mapagokc. CooOmatomuecss cocynabl.  ['mapaBnuueckue
MEXaHU3MBI.

Atmocdepa 3emnn u atmocdepHoe AaBineHHe. [IpuunHBI CyIECTBOBAaHHS BO3TYLIHOMN
o6onoukn 3emnu. Omwir Toppuyennu. M3mepenue atmochepHOro IaBieHUS. 3aBUCUMOCTH
atMoc(epHOro JaBi€HHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl s u3MepeHus
aTMoc(epHOTo aBIeHUS.

JleficTBHE KMIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJI0. BeITankuBaromias (apxumMeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomiasanue.

Jemoncmpayuu.

3aBUCUMOCTb JIaBJICHUS T'a3a OT TeMIepaTyphl.

Ilepenaya naBaeHUs )KUAKOCTBIO U Fa30M.

Coob1mmaromnuecs: CoOCybl.

IM'mapaBnuueckuii nmpecc.

[posiienue neiicTBus aTMOC(HEPHOTO JaBICHHUS.

3aBUCUMOCTD BBITAIKUBAIOUIEH CHIIBI OT 00BbEMA MOTPYKEHHON YaCTH Tesla U IUIOTHOCTU
AKHUJIKOCTH.

7. PaBeHCTBO BBITAIKMBAIOLIEH CUJIbI BECY BBITCCHEHHOM KUAKOCTH.

8. VYcnoBue 1UIaBaHMsS TeN: IUIaBaHME WM TOTPYKEHHE Tel B 3aBHCHUMOCTH OT
COOTHOIIEHUS TIOTHOCTEN TeJa U JKUAKOCTH.

Jlabopamopusie padomot u onvimel.

ook wbhpE

1. HccnenoBaHue 3aBUCHMOCTH Beca Tella B BOJE OT 00bEMa MOrpyXEHHOM B JKUIKOCTb
4acTH TeJIa.

2. OmnpeneneHue BBITAIKUBAIOMIEH CHJIBI, JACHCTBYIOIIEH Ha Teno, NOrpyXEHHOE B
AKHUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIBI, ICHCTBYIOIIEH HA TEJIO B KUIKOCTH,
OT MaccChl Tena.

4. OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKMBAIOLIEH CHIIbI, ACHCTBYIOLIEH Ha
TEJO B )KUJKOCTH, OT 00bEMA MOTPY>KEHHON B KHJIKOCTh YaCTHU TeJla U OT INIOTHOCTHU KHUJIKOCTH.
5. KoHcTpynpoBanue apeoMeTpa WIM KOHCTPYUPOBAaHHE JIOAKM M OINpeiAclIeHne e€
IPY30II0ABEMHOCTH.

Pa3nes 5. PaGora m MOIIHOCTB. DHEprus.

Mexanndeckast pabota. MOIIHOCTb.

[IpocTeie MeXaHWU3MBI: pblYar, OJOK, HAKIOHHAS IUIOCKOCTh. I[lpaBuio paBHOBecHS
peiuara. [lpumeHeHue mpaBuiia paBHOBECHUs phluara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXaHUKH.
KII/I mpocThix MexaHu3MOB. [IpocTbie MeXaHHU3MBI B OBITY U TEXHUKE.

Mexanuueckass sHeprus. KuHetmyeckas W nOTeHIMandbHas dHeprus. llpespamienue
OJIHOT'O BHJIA MEXaHUYECKOW SHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPIUU B MEXaHUKE.
Hemoncmpauuu.

1. [Tpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomul u onvimel.

1. Omnpenenennie pabOTBl CHJIBI TPEHUS TMPH PABHOMEPHOM JIBIDKEHHU Tella IO
TOPU30HTAILHON TTOBEPXHOCTH.



2. HccnenoBanue yCJIOBI/Iﬁ PpaBHOBECHS pbIyara.

3. N3mepenne KII/l HaKIOHHOM IIIOCKOCTH.
4. N3ydeHne 3aK0Ha COXPaHEHUs MEXaHUYECKON SHEPTHH.
8 KJIACC

Pa3nen 6. TenoBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KHHETUYECKON TEOpUHU CTPOEHUs BelecTBa. Macca
U pa3Mepbl aroMOB U MOJEKyd. OmNbITbl, NOATBEP)KIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.

Mopenu TBEpAOTO, )KUJIKOTO U Ta3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammnueckue u
amop¢Hsbie Tena. OOBsICHEHUE CBOWCTB ra30B, JKUIKOCTEH U TBEPABIX T HA OCHOBE TOJOKEHUI
MOJICKYJISIPHO--KUHETHYeCKOW Teopun. CmauyWBaHWE W KaNMWUIIPHBIC SBICHHUA. 1eIJIOBOE
paclIMpeHue U CHKATHE.

Temmnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOIO JBHXKEHHSI YacTHII.
Buytpennsis  sueprus. CrocoObl HW3MEHEHUS BHYTPEHHEH ODHEpPruu: Teruionepeaaya u
coBeplieHre padboThl. Bubl Temionepenaun: TErIONPOBOIHOCTh, KOHBEKIIHS, U3JIyUYCHHUE.

KonuuectBo TemnoThl. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TEIIOOOMEH W TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIIOBOTO OanaHca. [[maBneHuwe m oTBepIeBaHHE KPUCTATUTMYECKUX
BEIIECTB. YAenbHas Temiaora muaBineHus. [lapooOpa3zoBanue u koHjeHcarusi. McmapeHue.
Kunenue. YnenpHass Temnota napooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIEHUS OT
aTMoc(epHOTro aBICHUS.

Braxxnocts Bo3yxa.

DHeprus TOUIMBA. Y IeTbHAs TEIJIOTa CrOPAHUS.

[Tpuntuner pabotel TeruioBbix aurareneit KIIJ TemmoBoro aBuratens. TemoBbie
JIBUTATEJIH U 3aLIUTa OKPY>KAIOUIEH Cpeibl.

3aK0H COXpaHEHUs U MPEBPAIICHHS YHEPTHH B TETUIOBBIX IMPOIECCaX.
emoncmpayuu.

Habmtoienne 6poyHOBCKOTO TBHYKEHHUS.

Hab6mronenue muddysum.

Habmtoienue siBIeHU cMauyBaHUs ¥ KAaWJUTSIPHBIX SBICHUIA.

Hab6nronenue TenioBoro pacuimapeHus Tel.

V3MeHeHue AaBlieHUs ra3a Npy U3MEHEHUHN 00bEMa U HAarpeBaHUM WU OXJIXKICHHH.
[IpaBuna u3MepeHus TeMIepaTypsbl.

Buasl Temionepenayn.

OxnaxkieHre Ipy COBepIICHUH PabOThI.

HarpeBanue npu coBepiiieHH# padOThl BHSITHUME CHIIAMHU.

CpaBHeHHE TEMI0EMKOCTEN pa3InYHbIX BEIIECTB.

Habmroienue kumneHusl.

Hab6nronenue nocTossHCTBA TEMIIEPATYPHI TIPH TUIABJICHHUH.

13. Moienu TEeIOBBIX IBUTATENIEH.

Jlabopamopnuie pabomul u onvimel.

1. OnbITH IO OOHAPYKEHUIO IEUCTBUS CUJT MOJIEKYJISIPHOTO TPUTSKEHUS.

2 OnpITHl IO BRIPAUIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WIIM caxapa.

3. OmnbITHI 110 HAOTIOJCHUIO TETJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEP/BIX TEll.
4 Omnpenenenne qaBieHUs BO3ayXa B OaJJIOHE MITIPHUILA.

CoNOR~LDE
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5. OHBITBI, ACMOHCTPUPYIOINIUEC 3aBUCUMOCTHL MHOAaBJICHUSA BO3JyXa OT C€ro 00bEMa H
HarpCBaHusA UM OXJIAXKICHHA.

6. IlpoBepka ruIOTE3bl JIMHEHHONW 3aBUCHMOCTH JUIMHBI CTOJIOMKA JKMJKOCTH B
TEPMOMETPHUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HaGmtonenne m3MeHeHUs BHYTPEHHEN SHEpPrHM Tejla B pe3yibTaTe TeIuloNepenayd U
paboThI BHELIHUX CHII.

8. HccnenoBanue siBICHHUS TEMIOOOMEHA MPH CMEIIMBAHUH XOJIOJHON U rOpsiueii BOJIBI.

9. OmnpeneneHne KOJIUYECTBA TEIJIOTHI, OJYYEHHOTO BOJIOM MPH TEMJI00OMEHE C HarpeThiM
METAJUNINYECKUM LIWINHIPOM.

10. Omnpenenenue yaeiabHON TEINIOEMKOCTH BELIECTBA.

11.  HccnenoBaHue mpoliecca UCIIapeHusl.

12. OmnpeneneHue OTHOCUTENLHON BIaXKHOCTH BO3YyXa.

13. Ompenenenue yaenbHON TEIUIOTH TUIABICHUS JIbJA.

Paznen 7. DiiekTpuuyeckre 1 MarHMTHbIE SIBJICHUS.

Onextpuzanus Tei. JBa poja sneKTpUYeCcKuX 3apsioB. B3aumonelicTBue 3apsyK€HHBIX
Ten. 3akoH KyioHa (3aBUCMMOCTb CHJIBI B3aUMOJIEHUCTBUSL 3apSKEHHBIX TN OT BEJTUYHMHBI
3aps0B U PACCTOSHUS MEXKITY TEIaMH).

Onexrpuueckoe nose. Hanpsx€HHOCT 3nekTpuueckoro noss. llpuHnun cynepno3unuu
NEKTPUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snexTpuueckux 3apsioB. DJIeMEHTapHbIM 3neKTpuyeckuil 3apsa. CTtpoeHue
atoMa. [IpoBOIHUKM U AUBIEKTPUKHU. 3aKOH COXPAHEHHUS IEKTPUUYECKOTO 3aps/a.

OJIEKTPUYECKUI TOK. YCIIOBUSA CYHIECTBOBAHUSA 3JIEKTPUUECKOro TOKa. MCTOYHMKH
MOCTOSIHHOTO TOKa. JleWCTBUSA DIIEKTPUYECKOTO TOKa (TEMIOBOE, XUMUYECKOE, MArHUTHOE).
DIIEKTPUUECKHUI TOK B JKUJIKOCTSX U Ta3ax.

Onektpuyeckass 1nenb. Cuia Toka. OnekTpuueckoe HampsikeHue. ConpoTUBICHHE
MPOBOJIHUKA. YIeIbHOE CONpPOTUBIECHUE BemiecTBa. 3akoH Owma s y4yacTka IemH.
[locnenoBarenpHOE U NAPAIIETBHOE COEUHEHUE TTPOBOJHUKOB.

PaGota 1 MOITHOCTD MEKTpHUUEcKOro Toka. 3akoH Jlxoymns—JIeHna. DnekTpudeckue Henu
Y IOTPeOUTEIH STEKTPHUECKOM dHeprun B ObITYy. KOpoTKOE 3aMBbIKaHHE.

[locTostHHble MarHuThl. B3amMoneicTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoOe moJe.
MarunuTHOoe noje 3eMIId U €ro 3HaueHue JJIs KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe noje
3JIEKTPUYECKOro TOKa. [[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [eiCTBME MarHUTHOTO MOJIA
Ha IPOBOJHHUK C TOKOM. OJEKTPOJBHUIATENIb IOCTOSIHHOTO ToKa. Mcmonbs3oBaHue
3JIEKTPOJIBUTaTeNIel B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  @apagess. SIBneHue snekTpoMarHuTHoW wuHAykiuu. IlpaBuno JleHna.
OnextporeHepatop. CrocoObl MONyYEHUS AJIEKTPUUYECKOM SHEPruu. JNEKTPOCTAHLMU Ha
BO300HOBIISIEMBIX UICTOYHHKAX YHEPTHUU.

Jemoncmpayuu.

DnekTpuszanus Ted.

JIBa poa 3IEKTPUUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEll.
YCTpoiCTBO U ICUCTBUE AIIEKTPOCKOIA.

DneKTpocTaTU4eCcKas MHIYKIUSI.

3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsiIOB.

[IpOoBOTHUKY M TUAJIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 2JIEKTPUYECKOIO ITOJIS.

HcTouyHnKM TOCTOSSHHOTO TOKA.
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9. JlercTBHS SIIEKTPUYECKOTO TOKA.

10. DJIEKTPUUECKUH TOK B )KUJIKOCTH.

11.  Ta30BbIit pa3psia.

12. V3mepeHHe CHIIbI TOKA aMIIEPMETPOM.

13.  H3mepeHnue 3JeKTPUIECCKOTO HAMIPSDKEHUS BOJIBTMETPOM.

14.  PeoctaT u Mara3uH CONPOTHUBJICHUH.

15. B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.

16.  MoxenupoBaHre HEBO3MOKHOCTH Pa3eiICHUs TIOJIOCOB MarHuTa.
17. MopenupoBaHue MarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB.

18. OmnwiT Dpcrena.

19.  MarsauTHOE 1oJjie ToKa. DJIeKTPOMAarHuT.

20.  JlelicTBHE MarHUTHOTO MOJIS Ha TPOBOJAHHK C TOKOM.

21.  DnexTpoABHTATENh MOCTOSHHOTO TOKA.

22.  HccnegoBaHue SIBICHUS AJIEKTPOMArHUTHON MHIYKIUH.

23. Onpbitel @apapes.

24.  3aBHCHMOCTH HAINPABJICHHUS HHIYKIIMOHHOTO TOKA OT YCIIOBUI €r0 BOSHUKHOBCHHS.
25.  DrexTporeHepaTop MOCTOSIHHOT'O TOKa.

Jlabopamopusie pabomur u onvimol.

1. OmBITHI 110 HAOTFOIEHUIO SJICKTPU3AIIUH TNl MHIIYKIIUEH ¥ TPH COTIPUKOCHOBEHUH.

2. HccnenoBanue JeiCcTBUS 3JEKTPUIECKOTO 10JIs Ha TPOBOJHUKU M TUDIIEKTPUKH.

3. COopka u mpoBepKa pabOThI AIEKTPUIECCKOM LIETTH MOCTOSTHHOTO TOKA.

4. H3Mepenue u peryaiupoBaHue CUIbl TOKA.

S. M3mepeHue U perylnupoBaHue HAMPSKEHUS.

6. HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, WIYIIETO YEpe3 PE3UCTOpP, OT COMPOTHBIICHUS
pe3ucTopa u HampsHKEHHs Ha PE3UCTOPE.

7. OmnBITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPHUUYECKOTO COTIPOTUBIICHUS TPOBOJHHUKA
OT €T0 JUTHHBI, TUTOIIAIH MOTIEPEYHOT0 CEYCHHS U MaTepHaa.

8. [IpoBepka mpaBuia CIOKEHUS HAMPSHKEHUN MPHU MOCIET0BATEIbHOM COEIUHEHUU JBYX
PE3UCTOPOB.

9. [IpoBepka mpaBuiia AJis CUJIbI TOKA MPH MapaieIbHOM COETUHEHUH PE3UCTOPOB.

10. Omnpenenennie pabOTHI ANEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

11. Omnpenenenrie MOIHOCTH IEKTPUYECKOTO TOKA, BBIAEISIEMON Ha pE3UCTOPE.

12. HccrnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HAMpsKEHHUs Ha
HEM.

13.  Ompenenenne KIIJ] HarpeBartens.

14.  HccrnenoBaHue MarHUTHOTO B3aUMOJIEUCTBUS IOCTOSTHHBIX MAarHUTOB.

15.  V3yyeHue MAarHUTHOTO TIOJS IIOCTOSIHHBIX MArHUTOB TpPH HMX OOBEIUHEHUU H
pa3JeNeHun.

16.  HccrnenoBaHue AEUCTBHS SIEKTPHUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.  OmupITHl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBHS KaTYIIKH C TOKOM M
MarHuTa OT CUJIbI TOKA M HaIlPaBJIICHUS TOKA B KaTYIIKE.

18.  M3ydeHue AeHCTBUS MarHUTHOTO MOJIS HA IPOBOJHHUK C TOKOM.

19.  KoHcTpympoBaHue 1 U3ydeHUE pabOThI JEKTPOIBUTATEIIS.

20. N3mepenne KIIJ] anekTpoaBuraTeibHON yCTaHOBKH.

21.  OnbITBl TO HCCIICAOBAHUIO SBJICHUS DJICKTPOMArHUTHOM MHAYKLIMHU: HCCIEeIOBaHHUE

W3MEHEHWH 3HAaUYeHUS 1 HallpaBJICHUSA UHAYKIMOHHOI'O TOKA.



9 KJIACC

Pa3znen 8. Mexannueckue siBJICHHUA.

Mexannueckoe aBmkeHue. MartepuanbHas Touka. Cuctema orcyéra. OTHOCHTEIBHOCTH
MEXaHUYECKOro JIBW)KEHHA. PaBHOMepHOe mpsMoimHelHOe JBMkeHHe. HepaBHOMepHOE
npsMoJiuHeiHoe ABukeHHe. CpenHsss U MIHOBEHHAs CKOpPOCThb Tejla INpU HEPAaBHOMEPHOM
JBHKECHHH.

Yckopenue. PaBHoyckopeHHOE npsiMosinHeiiHoe aBmkenne. CBo6oaHoe nageHue. OnbIThl
lanuies.

PaBHOMepHOE ABMXKEHUE TO OKpPYKHOCTH. [lepuon m wactora oOpamenus. JIuHeiHas u
yII10Basi CKOPOCTH. LIEHTpOCTpEMUTENIEHOE YCKOPEHHUE.

IlepBbiit 3akoH HerotoHa. Bropoii 3axkoH Herorona. Tperuit 3akoH Herotona. IIpuHimn
CYNEPIO3ULIMU CHUIIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CWila TPEHMS CKOJIBKEHUS, CUJIa TPEHUs
IIOKOS1, APYTHE BUBI TPCHMUS.

Cuna TsKeCTM M 3aKOH BCEMHUPHOI'O TATOTEHMA. YCKOpEHHE CBOOOIHOIO IaJeHUs.
JBmxenue 1utaner Bokpyr Connua. IlepBas kocMuueckass ckopocts. HeecoMocTs u
Meperpy3KHu.

PaBHOBecue MaTepuanbHOU TOUKH. AOCOMIOTHO TBEP0€ Teno. PaBHOBecue TBEPIOTO Tena
C 3aKpEIUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec tena. M3menenue mmnynbsca. MMmynsc cuibl. 3aKOH COXPaHEHUS HMMITYJIbCA.
PeakTuBHOE ABUKECHUE.

Mexannueckas padota W MOIIHOCTh. PaboTa CWI TshKeCTH, ympyrocTtH, TpeHus. CBsi3b
sHepruu U pabotbl. lloTeHUmanbHas SHEprus Teja, MOJHATOrO HAJ IOBEPXHOCTHIO 3EMIIM.
[loTeHunanbHas sHEprus cxxaTol npyxkuHel. Kunetnueckas sHeprus. Teopema 0 KWHETHUECKON
SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

emoncmpayuu.

1. Habmoienne MexaHUn4eCcKOro JBUKECHHSI TeJla OTHOCUTEIBHO Pa3HBIX TEN OTCUETA.

2. CpaBHeHHME TyTeH W TPACKTOPUN IBHXKEHHS OJHOTO M TOrO € TeJla OTHOCHTEIIBHO
pa3HbIX TEJ OTCUETA.

3. N3mepenne ckopoCTH U yCKOPEHUS MPSIMOJIUHEHHOTO ABUKEHUS.

4. HccnenoBanmne npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHHUSI.

5. HabmroieHne ABMKEHUS TeNa M0 OKPYKHOCTH.

6. Hab6nronenne mMexaHWYeCKUX SIBICHHUH, MPOUCXOANINX B cUcTeMe oTcuéra «Temexkar
pH €€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHUU OTHOCUTENIbHO KabuHeTa (hU3HKH.

7. 3aBUCHUMOCTb YCKOPEHHMSI TeJla OT MacChl Teja U ICUCTBYIOIIEH HAa HETO CHUJIBIL.

8. Habmroienne paBeHCcTBa CUIT ITPH B3aUMOJICHCTBUY TEJI.

9. N3menenue Beca Tena Npu yCKOPEHHOM JIBIKEHUH.

10. Ilepenava nMmmynbca Ipyu B3aUMOJAEHCTBHN TEII.

11.  IIpeoGpa3oBaHmus SHEPTUU IPHU B3aUMOCHCTBUHN TE.

12. CoxpaHeHue UMIyJIbca MPU HEYIPYTOM B3aUMOJICHCTBHH.

13.  CoxpaHeHune UMIysbca Ipu a0COIOTHO YIIPYTOM B3aHMMOICHCTBHUH.

14. Hab6nronenue peakTMBHOTO JIBHOKCHHSL.

15. CoxpaHeHue MEXaHUYEeCKON SHEPrUH MPHU CBOOOIHOM TMa/ICHUH.

16. CoxpaHeHne MEXaHNUECKON IHEPIUH MTPU JIBUKEHUH Teja MO IeUCTBUEM MPYKUHBI.



Jlabopamopusie padomot u onvimol.

1. KoHcTpynpoBanue TpakTa uisi pasroHa M JAJIbHEWIIErO0 PaBHOMEPHOTO JIBHXKCHMS
MIapUKa UIH TEIICIKKH.

2. Onpenenenne cpeaHEH CKOPOCTH CKOJBKECHHS OpycKa WM ABMXKCHUS IIApHKa IO
HaAKJIOHHOM MIOCKOCTH.

3. OmnpenelieHre YCKOPEHHs Tela IPUH PABHOYCKOPEHHOM JBMKEHUH 110 HAKJIOHHOM
IUIOCKOCTH.

4. HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBMKEHHU 0e€3
Ha4yaJbHOW CKOPOCTH.

5. [TpoBepka TUMOTE3BI: €CIIM IPU PAaBHOYCKOPEHHOM JBM)KCHHUU 0€3 HAYalbHOW CKOPOCTH

MyTH OTHOCATCA KakK psAJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE MPOMEXYTKH BpPEMEHU
OJIMHAKOBBI.

6. HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBXEHHS OT CHJIBI HOPMaJbHOTO
JIaBJICHUS.

7. Onpenenenne k03 purmeHTa TpeHUs! CKOIbKESHHUS.

8. Omnpenenenne KECTKOCTH TPYKUHBI.

9. Onpenenenve pabOThl CHJIBI TPEHUS MPU PABHOMEPHOM JBIDKEHHUM Tela 110
TOPU30HTAILHONW TOBEPXHOCTH.

10.  Ompenenenne pabOTHI CHIIBI YIPYrOCTH MPH TOABEME Tpy3a C HCIHOIH30BaHUEM
HETOJIBM)KHOTO U TIOABHKHOTO OJIOKOB.

11. N3ydenune 3aKkoHa COXpaHEHHS SHEPTHHU.

Pa3nes 9. Mexannvyeckue Kojie0aHusi U BOJIHBI.

KonebarenbHoe nBumxeHue. OCHOBHbIE XapaKTEPUCTHKH KOJIE€OaHWIA: MEpHO, 4acToTa,
aMIuTyna. MareMaTudecKuil W NpYKUHHBIA MasTHUKM. [IpeBpamieHwe »sHeprum Ipu
KoJ1e0aTeIbHOM JIBUKEHHUU.

3aryxaromue konebaHus. BeinyxkneHHbsle kojeOanus. Pezonanc. MexaHuyeckue BOJIHBI.
CaoiicTBa MexaHnueckux BoJiH. [IpoJjosibHbIE U MONepeyHble BOJIHBL. J[JTMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHus1. MexaHn4eCcKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa 1 BbIcoTa ToHA. OTpaskeHue 3ByKa. MIH(pa3ByK U yIbTpa3ByK.
emoncmpayuu.

1. Habmronenue xoneGanuii T moj JeHCTBUEM CHIIBI TSXKECTH U CHITBI YIIPYTOCTH.

2. Habmronenue xosnebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

3. Hab6nronenue BEIHYKIEHHBIX KOJIeOaHUW U pe30HaHCa.

4, PacrmipocTpanenue mpoAoIbHBIX U MOTIEPEYHBIX BOTH (HA MOJIEIH).

5. Hab6mronenne 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTHYECKHUI pe30HaHC.

Jlabopamopnsie pabomol u onvimol.

1. OmnpeneneHne 9acTOTH U MIepHoJ1a KOIeOaHN MaTeMaTHIECKOTO MasSTHUKA.

2. Omnpenenenne 4acTOTHl U Mepro/ia KojaeOaHUil MPY>KUHHOTO MasITHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepUoAa KOJIEOAHWH TOJBEHICHHOTO K HHUTH Tpy3a OT
JUTMHBI HUTH.

4, HccnenoBanne 3aBUCHUMOCTH TIEpUOAa KOJNEOAHWA MPY>KUHHOTO MAasTHUKA OT MAcCChI
rpysa.

5. [TpoBepka HE3aBUCUMOCTH TIEpHOJia KoJieOaHUH Trpy3a, MOJABEIICHHOTO K HUTH, OT MacChl

rpysa.



6. OmnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh Nepuo/ia KoJeOaHui Npy>KUHHOTO MasiTHUKA
OT Macchl rpy3a U KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOIHOTO MaJeHHUS.
Pa3nes 10. D1eKTpOMarHuTHOE 10JIe M 3JIEKTPOMATHUTHBIC BOJIHBI.
DNeKTpOMarHUTHOE TMoJie. DJEKTPOMarHUTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJiH. Illkaa 37eKTpOMarHuTHEIX BOJIH. MICIIONIb30BaHKE 3JI€KTPOMArHUTHBIX BOJIH JJIsi COTOBOM
CBSI3HU.
DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoJiCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BonHoBbIe cBOliCTBa CBETA.
Jlabopamopnuie pabomul u onvimel.
1. N3ydeHne cBOMCTB 3J€KTPOMarHUTHBIX BOJIH ¢ TOMOIIbI0 MOOMIIBHOTO Telle(poHa.
Paspnen 11. CBeToBbI€ sIBJICHHS.
JlyueBasg moxens ceera. Mcrtounuku csera. lIpsMonmHEWHOE pacnpOCTpaHEHUE CBETA.
3armenust Comuna u JIyasl. Otpaxenue cBera. [lnockoe 3epkano. 3aKOH OTpaKEHUs CBETA.
[Ipenomnenue cBeTa. 3aKoH mpenomiieHus: cBeTa. [looHOEe BHYTpeHHEE OTpa)KeHUE CBETA.
Hcnonp30BaHuE OJTHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOAX.
JInnza. Xox nydeit B nmu3e. Onrtuyeckas cucreMa ¢oTroamnmnapara, MHUKpOCKOMa u
Teneckomna. I'a3 kak ontudeckas cuctema. bim3opykocTs M JanbHO30PKOCTb.
Paznoxenne 6enoro cBeta B ciekTp. OnbiTel HetoToHa. ClloskeHUE CIIEKTPAIbHBIX IIBETOB.
Hucnepcus ceera.
Jemoncmpayuu.

1. [IpsimonMHEHOE PacpOCTPAaHEHUE CBETA.

2. OTpakeHHe CBETa.

3. [Tony4yeHnue n300pakeHU B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

4. IIpenomnenue ceera.

5. OnTHYeCKUii CBETOBO/I.

6. Xon yueit B cobuparolei JTuH3e.

7. Xox nydei B paccenBaroniei JIMH3e.

8. [Tony4yeHnue n300paxKeHuit C MOMOIIBIO JHH3.

9. [Tpunuun aeicTBust poroanmnapata, MUKPOCKOIA U TEJIECKOIIA.

10. Moens rinasa.

11.  Pa3noxeHue O€Oro CBETa B CIIEKTP.

12.  TlomyueHue GeOTO CBETA MPH CIOKESHUU CBETA PAa3HBIX I[BETOB.
Jlabopamopnuie padbomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YTJIa OTPAXKEHUSI CBETOBOTO JIy4a OT yIJla MaIeHHs.
2. M3yueHne XxapaKTepUCTHK H300paXKeHUs TIPEMETa B INIOCKOM 3epKaJe.

3. HccnenoBanue 3aBHCHMOCTH yrila MPEJOMJICHHsI CBETOBOIO Jyda OT yrija MajaeHHus Ha
TPaHUIIEC «BO3yX—CTEKIIO».

4, [TosryyeHue n300pa>keHUIA ¢ TOMOIIBIO COOMPAIOIIICH JTUH3HI.

5. Onpenenenue (OKYCHOTO pacCTOSHUS M ONTUYECKOH CHUJIBI COOMpAIOIIe JINH3BI.
6. OnBITH IO Pa3JIOKEHUIO OEJI0T0 CBETA B CIEKTP.

7. OnpITel MO BOCHPUSTHIO I[BETA MpPEIMETOB MpPH HMX HAOMIOACHUU Yepe3 IBETOBHIC
(GUIBTPEI.

Pasgea 12. KBanroBble sABJIeHM .



OmnbiThl Pesepdopaa n mianerapuas moaens aroma. Mozens atroma bopa. Mcnyckanue u
MOTJIOIICHUE CBeTa aTOMOM. KBaHThI. JIMHENYaThIe CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, Oeta- M ramma-usnydeHusi. CTpoeHHE aTOMHOIO sjpa.
Hyxinonnas wmogmens aromHoro sigpa. M3orombsl. PannoaxtuBHblE npeBpameHus. llepuon
royrypacnaza aTOMHBIX sIIEp.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsAA0BOr0 U MAacCOBOTO YHCEN. DHEPIUs CBA3U
aTOMHBIX szep. CBs3p Macchl M dHepruu. Peakuum cuHTe3a M jAeneHus sanaep. VcTouHuku
sHepruu CosiHLa U 3BE3 L.

SAnepnas snepretuka. JleiicTBUSA paAMOAKTUBHBIX U3JIyYEHUHN Ha )KMBbIE OPTAHU3MBI.
Jemoncmpayuu.

1. CrieKTphl U3ITy4eHUS U MOTJIOIIECHHUS.

2. CrnexTpbl pa3IU4YHbIX T'a30B.

3. CriexTp BoziOpoa.

4. Habmronenue TpekoB B kamepe BunbcoHa.

S. Pabora cuéTunka HOHU3UPYIOUINX H3Iy4YEHUH.

6. Perucrpanus u3mydeHus MpUPOTHBIX MUHEPATIOB U MIPOIYKTOB.
Jlabopamopnuie pabomul u onvimel.

1. HaGnroneHre CrionIHbIX U TMHEHYAThIX CIIEKTPOB U3ITyUYCHUS.
2. HccnenoBanne TPEKOB: HM3MEPEHHE DSHEPrHMH YaCTHIBI 10 TOPMO3HOMY TWyTH (T10
¢dororpadusam).

3. H3mepenune paanoakTHBHOTO (oHA.

IHoBTOpPUTENBbHO-00001IAX0 NI MOYJIb.

[ToBTOpUTENBHO--0000IIAIOIMKA  MOAYIb MpeJHa3HaueH Ui CHCTeMaTH3alud U
0000IIeHNsT TPEAMETHOTO COJICPKAHUSI M OTIBITA JESTEILHOCTH, TPHOOPETEHHOTO NP U3YYCHUN
BCEro Kypca (M3UKH, a TaKXkKe JJIS MOATOTOBKH K OCHOBHOMY I'OCYIapCTBEHHOMY 3K3aMEHY 110
¢bu3nke s 00y4aroUIMXCsl, BHIOPABIINX 3TOT y4eOHBIN PEMET.

[lpy wW3ydeHWH HNAHHOTO MOXYJS PEATM3YIOTCS M CHCTEMATH3HPYIOTCS — BUJIBI
NESTENbHOCTH, HAa OCHOBE KOTOPBIX OOECHEUYMBAETCS JOCTIDKEHHE TPEIMETHBIX |
METanpeIMETHBIX TUIAHUPYEMBIX Pe3yabTaToB 0OydeHUs, (OPMHUPYETCS €CTECTBEHHOHAaydHas
TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIIC[IOBAHUS SIBICHUN TNPHPOIBI W TEXHHKH,
OBJIQICHUE YMEHHUSAMHU OOBACHATh (PU3MUECKUE SIBICHUS, NPUMEHSS IOJIyYeHHbIC 3HAHMUSA,
pelmaTh 3a/1a4M, B TOM YHUCIIe KAYECTBEHHBIC U SKCIIEPHUMEHTAIILHBIE.

[TpuHIMNHAIBHO EATETLHOCTHBINA XapaKTep JaHHOTO pa3zelia peaqusyercs 3a CYET TOro,
YTO 00y4arolrecs BhIMOIHAIOT 3aaHNs, B KOTOPBIX UM IIpeIaraeTcs:

Ha OCHOBE TTOJTyUYEHHBIX 3HAHUH PACIIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKUE SBICHUS
B OKPY’KalOIIei MPUPOE U MMOBCEAHEBHOMN KU3HM;

UCIOJIb30BAaTh HAyYHBIE METO/bI UCCICAOBaHUA (PU3UUECKUX SIBICHUH, B TOM YHCIE IS
MPOBEPKH THITOTE3 U IOJTYICHHUS TEOPETUIECKUX BBIBOJIOB;

OOBSICHATh HAy4yHbIE OCHOBBI HamOOJIee BaKHBIX JOCTHXKEHMH COBPEMEHHBIX TEXHOJOTHIHA,
HanpuMep, MPaKTHYECKOTO MCIIOIb30BAaHUS PAa3IUYHBIX HCTOYHUKOB SHEPIHH Ha OCHOBE 3aKOHA
MPEBPAIICHUS U COXPAHEHHS BCEX M3BECTHBIX BHOB YHEPTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KUIIACC

KosnyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | I[IpakTHueckne
n/n NporpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
Pa3nea 1. @u3nka u e€ posib B O3HAHUM OKPY/KAIOIIEr0 MUpPa
bu6nunorexa [IOK
11 o - 2
M3HKa © Hayka O HpHpoae https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
1.2 0} 2 1
MBHACCKHE BEMIHAMHBL https://m.edso00.ru/7f416194
bu6nuorexa LIOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO]1 MO3HAHUS https://m.edsoo.ru/7fA16194
Hroro no pazueny 6
Pasnen 2. [lepBonayajibHbIe CBeAeHHS 0 CTPOEHMH BellleCTBA
bubnuorexa [IOK
2.1 1
CTpoenne peuiecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE M B3aUMOJICMCTBUE YaCTHI] 5 1 bu6mmoreka [IOK
' BEIECTBA https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2.3 Ar 2
PETATHBIC COCTOAHMA BetecTsa https://m.edsoo.ru/7f416194
Hroro no paszueny 5
Pa3nen 3. J/IBu:xeHMe U B3aUMOoOeiicTBHE TeJl
bu6mmoreka [IOK
3.1 M 3
CXAHITICCROC ABHICHAC https://m.edsoo.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bu6nuorexa [IOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194
bu6mmoreka [IOK

33 Cuna. Bupt cut 14 2 https://m.eds00.ru/7f416194
Wroro no pazneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubmuorexa [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 JlaBienne KuaKocTH > https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.3 ATMOChepHOE MaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Htoro mo pazneny 21
Pa3nea 5. Pa6ora u MoIHoOCTh. JHEpPrus
bu6mmoreka [IOK
>1 Pabora u monmocTs 3 1 https://m.eds00.ru/7f416194
bu6nuoreka [IOK
52 Hpoctte MexarH3MEI > L https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexanueckas sHeprits 4 . https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

Konun4yectBo yacos DJIEeKTPOHHBIE
HaumeHnoBaHue pa3/iesi0B U TeM ugposbie
Ne n/m Pa3A Konrpoabusie | IlpakTnyeckue (pp )
NMPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TemoBble siBjieHUs
. bubmuorexa [IOK
11 CTpoeHue u CBOHCTSA BemecTsa ! https://m.edsoo.ru/7f4181ce
bubmuorexa [IOK
12 Temnosbie nponeccs! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Paznen 2. DiiekTpruyeckne U MATHUTHBIE SIBJIEHUSI
21 DIIeKTpUYECKHE 3apsi/ibl. 3apsKEHHBIE Tella 7 1 bu6nuoreka [IOK
' Y UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTOSTHHBIN PNEKTPUIECCKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.3 Maruutibie saeHus 6 1 15 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.4 DICKTPOMATHUTHAS HEIY KIS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazueny 37
PezepBHOe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
9 KJIACC

Ne n/mm ‘

HaunmeHoBanue pa3iesioB U TeM

KoanuyecTBo 4acos

DJIEKTPOHHBIE



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

MPOTPaMMbI Konrpoabusie | IlpakTnyeckue (posbic)
Bcero o0pa3oBaTe/ibHbIEC
padoThI padoThI
pecypchbl
Pa3znen 1. Mexanuveckne siBJeHUSA
11 MexaHn4ecKoe ABUKEHUE U CIIOCOOBI €ro 10 1 but6mmoreka [IOK
' OTUCaHHS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [IOK
12 Baanmozericrane Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
13 3aKOHbI COXpaHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3nen 2. Mexanuveckne KoJjie0aHus U BOJTHBI
bubmuorexa [IOK
21 Mexanrieckue Koneoarms ! 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 MexaHn4ecKkue BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41adab
Hroro o pazgeny 15
Pa3znen 3. DiieKTpOMArHuTHOE MOJIE€ M 3JIEKTPOMATHUTHbIE BOJIHbI
31 DIIEKTPOMArHuTHOE MOJIE U 6 5 bu6mmoreka [IOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3nen 4. CBeToBbIE AIBJIEHUSA
bu6muoreka [IOK
4.1 3aKOHBI pacIIPOCTPAHCHHSI CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
4.2 JIMH3BI ¥ ONITUYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4ab
4.3 PaznosxxeHne 6esroro cBeTa B CIIEKTP 3 2 bu6nmmoreka [JOK
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Hroro no pazgeny 15
Pa3znen S. KBanToBblie siBJIeHUS
bu6nmuoreka [IOK
5.1 Hcnyckanue u MoriomneHue CBeTa arToMoM 4 1 https://m.eds0o.ru/7f41adab
bubmuorexa [IOK
52 Crpoene atomHoro snpa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
>3 Flnepibie peakiiin ! ! https://m.edso0.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpuTEIbHO-00001IAOINIT MOYJIb
6.1 [ToBTOpenue n 0000IIEHUE CONEPIKAHUS 9 2 bu6nuoreka [IOK
' Kypca ¢usuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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