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HNOACHUTEJIbHASA 3AITNCKA

[Iporpamma 1o ¢u3uKe Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHWS COCTABJIEHA Ha OCHOBE ITOJIOKEHHH M TpeOOBaHHMH K
pe3yibTaTaM OCBOCHUsI Ha 0a30BOM ypOBHE OCHOBHOI 0Opa3oBaTenbHOI mporpaMmsl, npeacraBieHHbIX B PI'OC OO0, a Taxke ¢
yuéroM (henepanbHOI pabodeit mporpaMMel BocinTanus 1 KoHnennuy npenonaBanust yaeOHOro mpeaMera «Pusukay.

ConeprkaHue mporpaMMsl 1o (PU3UKE HANpaBJICHO Ha (JOPMHUPOBAHHE E€CTECTBEHHO-HAYYHON I'PAMOTHOCTH O0ydYaromuxcs U
OpraHM3aLMI0 M3YdeHHs (U3MKM Ha JESATEIbHOCTHOW OCHOBE. B mporpamme mo Qu3uKe y4YHUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmzanun TpedoBannit @I'OC OO0 k miiaHupyeMbIM JINYHOCTHBIM U METAIPEIMETHBIM pe3ylbTaTaM 00ydeHHs, a TaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEAMETOB HAa YPOBHE OCHOBHOT'O O0IIEr0 00pa3oBaHMsI.

Iporpamma 1o ¢u3uKe ycTaHaBIMBAeT paclpeaelieHue yueOHOro MaTepuaia 1o rogaM oO0ydeHus (1o Ki1accaM), Ipejaraer
MIPUMEPHYIO TTOCIIEeI0BATEIbHOCTh U3yYEHHS TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS IPEIMETHOTO COEPKAHUS M yIETe BO3PACTHBIX
0COOEHHOCTE! 00YUYarOIINXCH.

[Iporpamma 1o ¢pusmuKe pazpaboTaHa C UEIbI0 OKa3aHUsI METOAMIECKON IIOMOIIH YYHUTENIO B CO31aHIN pabodeit MporpaMMBbl 1o
yueOHOMY TIpEIMETY.

®duznka ABISIETCS CUCTEMOOOPA3yIOMIUM JUIsl €CTECTBEHHO-HAYUHBIX Y4EOHBIX MPEIMETOB, MOCKONBKY (PM3NUECKHE 3aKOHBI
JIe)KaT B OCHOBE INPOIIECCOB M SBJICHUI, N3y4aeMbIX XUMHUEH, Ouosioruei, actpoHoMuer u gusznueckoii reorpadueii, BHOCHT BKJIaJl B
€CTECTBEHHO-HAYYHYIO KapTHHY MHUpa, IPEIOCTaBIsIET Hanboee sicHble 00pa3ibl TPUMEHEHHs HayYHOTO0 METO/a IO3HaHH, TO €CTh
croco0a MoTy4eHust JOCTOBEPHBIX 3HAHUH O MHPE.

OnmHa W3 TaBHBIX 3a4ad (HU3MYECKOro oOpa3oBaHMs B CTPYKType oO0IIero oOpa3oBaHUs COCTOMT B (DOPMHPOBaHHUHU
€CTECTBEHHO-HAYYHON IPaMOTHOCTH U MHTEpeca K HayKe y 00yJaroIuXCs.

Wzydyenne ¢usuky Ha 0a30BOM YpOBHE IpEINONaraeT OBJIAJCHHE CIEIYIONIMMHU KOMIIETEHTHOCTSIMH, XapaKTepH3YIOIMMU
€CTECTBEHHO-HayYHYIO T'PaMOTHOCTb:

®  Hay4HO OOBSICHATH SBIICHUS;
®  OLICHMBATH U MIOHUMATH OCOOEHHOCTH HAy4YHOT'O HCCIIE/I0BAHUS;
®  UHTEpIPETHPOBATh JAaHHBIC U UCIIOIb30BATH HAYUHbIE JIOKA3aTEIbCTBA JUIS TIOJy4EHHS BHIBOJIOB.

Llenn u3ydenus: GU3MKK Ha YpOBHE OCHOBHOTO o0liero oOpa3zoBaHus onpeneicHbl B KoHIENMU npernojaBaHust y4eOHOro
npenmera «Dusuka» B 00pazoBaTeNnbHBIX opraHusanusx Poccuiickoit denepanny, peanu3yolux OCHOBHbIE 00111e00pa3oBaTeIbHbIE
nporpaMMel, yTBepxaEHHOM perienneM Komternn MununcrepcrBa npocseienust Poceuiickoit @enepannu (mpotokon ot 3 aekadpst
2019 r. Ne [TK-4BH).

Ilenn n3yyenust puznkm:

e  npuoOpeTeHue UHTepeca U CTPEMIICHHS 00Y4aIOMMXCs K HAyYHOMY M3YYEHHIO IIPUPOJIBI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX

U TBOPYECKHX CIIOCOOHOCTEH;
e pasBUTHE IPEACTABICHHI O HAYyYHOM MeETOJE IIO3HAHUSA M (OPMHPOBAHHE MCCICIOBATEILCKOTO OTHOLICHHSA K
OKPYXAIOLIUM SIBJICHUSIM;

e (QopMHpOBaHHE HayYHOTO MHPOBO33PEHUS KaK PE3ylbTaTa M3y4e€HHS OCHOB CTPOCHHUsS MaTepuM M (pyHIaMeHTaJbHBIX

3aKOHOB (DU3UKH;

e  (opMmupoBaHHE NPEICTaBICHUN O pOIU (PU3UKHU U1 pa3BUTHSA IPYIUX €CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHIf;

®  pa3BHUTHE NPEJCTaBICHUN O BO3MOXHBIX cepax Oyaylueil nmpodeccHoHANbHON NEesITeNbHOCTH, CBA3aHHOW ¢ (pU3MKOMH,

MIOATOTOBKA K JajlbHEHIIEMy OOY4SHHUIO B 3TOM HaIlpaBJICHUH.
JocTkeHne 3TUX LeNeid mporpaMMBbl 0 (HU3MKE Ha YPOBHE OCHOBHOI'O OOILIEro 0Opa3oBaHMs OOECIIEUUBACTCS PEIleHHEM
CJIEAYIONIMX 3aAaY:
e  npuoOpeTeHHe 3HAHUK O JUCKPETHOM CTPOSHMH BEIIECTBA, O MEXAHMYECKHX, TEIUIOBBIX, SIEKTPHYECKUX, MATHUTHBIX H
KBAaHTOBBIX SIBICHUSAX;

e  npHOOpeTeHNe YMEHUH ONUCHIBATD U OOBACHATH (PU3NUECKUE SBJICHHUS C UCIIONB30BAaHUEM TOJYyYEHHBIX 3HAHUM;

®  OCBOGHHE METOIOB PEUICHUs MPOCTEHUIINX PAacu€THBIX 3a7ad C HCIOIb30BAaHWEM (DPM3MUECKHX MOJENEH, TBOPUECKUX U
MIPAaKTHKO-OPHEHTHPOBAHHBIX 33]1a4;

®  pa3BHUTHE YMEHHH HaONIOOAaTh MIPUPOTHBIE SIBICHUS U BBIIOIHATH OMIBITHI, 1aOOpaTOpHBIE pabOTHl M HKCIIEPUMEHTAIBHbIC
HCCIIEIOBAHMS C UCTIOIb30BAHUEM M3MEPUTEIBHBIX TPUOOPOB;

e ocBoeHHE MPUEMOB pabOTBHl ¢ HHpOpManMeld (HU3NIECKOro COAEpKaHHA, BKIOYas HH(GOPMAIMIO O COBPEMEHHBIX
JOCTIDKEHHSAX (DM3HKH, aHAIN3 M KPUTHYECKOE OLICHUBaHUE HH(POPMALHN;

®  3HAKOMCTBO cO chepaMu NpoecCHOHATBHON AEATENFHOCTH, CBA3aHHBIMU C (PU3HKOH, U COBPEMEHHBIMH TEXHOJOTHAIMH,
OCHOBaHHBIMH HA JIOCTHXEHUSIX (PU3HMIECKONH HAYKH.

Ha uzydenue ¢usuxu (0a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO 00111ero 00pasoBanus orBoauTcs 238 yacos: B 7 kiacce — 68
gacoB (2 waca B Hememio), B 8 kjacce — 68 wacoB (2 waca B Hememo), B 9 wimacce — 102 waca (3 waca B Hememo).

[Npemnaraemelii B nporpamme mo (usuMke nepedeHb JabopaTOpHBIX padoT W OMBITOB HOCHT PEKOMEHIATENBHBIN XapakTep,
YYUTENb JeTaeT BEIOOP MPOBEACHNUS JIa00PaTOPHBIX pa0OT U OIBITOB ¢ YIETOM WHAWBUAYAIBEHBIX 0COOCHHOCTEN 00YJaIONINXC S, CITNCKA
9KCIIEPUMEHTAJIBHBIX 3a/IaHUM, TPeIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOT0 3K3aMeHa 10 (u3uke.

COAEPKXAHUE OBYUYEHUS
7 KJIACC
Pazgen 1. ®usuka u eé poJib B IO3HAHMH OKPY’KAIOLEr0 MUpA.
®dusuka — Hayka o npupozae. AABneHus npupoasl. DU3NUECKUe SBICHUS: MEXaHUUECKHE, TEIIOBBIE, 2IEKTPUUECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE.



@dusnveckre BenuuuHBL. V3Mepenne Qusmyecknx BennunH. Pusmueckue mpubopel.  [lorpemrHocTh  M3MEpeHHH.
MexnyHapoHas CucTeMa eIUHHII.

Kak ¢m3mka u npyrue ecTecTBeHHbIE HayKH W3y4aloT NpHpony. EcTecTBeHHO-Hay4HBIH METOX IIO3HAHHS: HaOIIoAeHHE,
MIOCTAaHOBKA HAYYHOT'O BOIPOCA, BBIABW)KEHHE THUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0OBSICHEHHE HAOII0JaeMOro SIBICHHSI.
Onwncanne GpU3NIECKHX SIBICHUH C TIOMOIIBIO MOJETICH.

Hemoncmpayuu.

1. MexaHHU4ecKue, TEIUIOBEIE, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE SIBJICHHS.

2. Owusnyeckure NpuOOPHI U MpoLEeaypa NPSMBIX N3MEPEHUH aHAJIOrOBBIM U IU(PPOBEIM MPHUOOPOM.

Jlabopamopnsie pabomout u onvimol.

Omnpenesnenue LeHbI AENEHHUS MIKaJIbl H3MEPUTEIBHOTO IpHoopa.

W3mepeHue paccTosiHUI.

Nzmepenne 00bEMa KUIKOCTH M TBEPAOTO Tea.

Omnpenenenue pa3MepoB MaJIBIX TEII.

W3mepenne temriepaTypsl IpH MTOMOIIN JKUIKOCTHOT'O TEPMOMETPA U IATYMKA TEMIIEPaTyphl.

[IpoBenenue uccienoBaHus 10 IPOBEPKE IHITOTE3BI: TABHOCTD NOJNIETA [ITIAPHKA, ITYIIEHHOT 0 TOPH30HTAIBHO, TEM OoJbIIIe,
4yeM OoJibllie BBICOTA ITyCKa.

Paznen 2. [leppoHaya/ibHbIE CBEICHHUSA O CTPOCHUH BeIeCTBA.

CrpoeHue BeIecTBa: aTOMbI U MOJIEKYIIbL, X pa3Mepsl. OBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA.

JBwxkenue yactuil BemectBa. CBS3b CKOPOCTH IBHIKEHUSI YacTHI] C TeMIiepaTypod. bpoyHoBckoe nBmkeHue, muddysus.
B3aumMoneiicTBue yacTHIl BEleCTBA: NPUTSHKEHUE U OTTaJIKHBaHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHE ra3oB, JKUAKOCTEH M TBEPABIX (KPHCTAJUTMUECKHX) Tel. B3aumocBs3b Mexay
CBOMCTBaMH BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHHUSX M WX aTOMHO-MOJIEKYISIDHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX
COCTOSIHUI BOJEI.

Hemoncmpayuu.

1. HabnroneHue OpOYHOBCKOI'O JIBHIKEHUSL.

2. HaGmoaenue nuddysuu.

3. HaoGmroneHue sIBICHUH, 00BSICHIIONIMXCS TPUTSKCHUEM HJIH OTTAJIKMBAHHUEM YaCTHUI] BEIICCTBA.

Jlabopamopnovie padbomot u onvimol.

1. OreHka quaMeTpa aToMa METOIOM PsIOB (¢ Ucmoiib30BaHueM (ororpaduii).

2. OnbIThI O HAOJIO/ICHHUIO TETUIOBOT'O PACIIMPEHHS Ta30B.

3. OnbIThI 0 OOHAPYKEHHUIO IEUCTBHS CHII MOJICKYJIIPHOT'O TIPUTSKEHUSL.

Pa3nen 3. J/IBu:keHHe u B3auMojieiicTBue Tel.

Mexannueckoe ABIWKeHHE. PaBHOMepHOe u HepaBHOMepHOE aBmkeHHe. CkopocTb. CpenHsas CKOPOCTh MPU HEPAaBHOMEPHOM
JBWKeHUU. Pacuér myTu u BpeMeHU JIBUKEHUS.

SIBnenue nHeprwy. 3aKoH HHepLUUH. B3anMoneiicTBre Tel Kak MpHUYHUHA H3MEHEHUS CKOPOCTH ABIDKEHHS Tell. Macca Kak Mepa
uHepTHOCTH Tena. [LnoTHocTh BetiecTBa. CBsi3b IJIOTHOCTH C KOJIMUECTBOM MOJIEKYIT B eiMHUIIE 00bEMa BElLIeCTBa.

Cuita Kak XapakTepHCTHKa B3auMozaeicTBus Ten. Cuia ynpyrocTy U 3akoH ['yka. M3MepeHue CHiIbI ¢ TOMOIIBIO0 AHHAMOMETpA.
SBnenue TAroTeHus u cuia TshxecTr. Cuila TSDKECTH Ha APYrux miaHerax. Bec Tena. Heecomocts. CoskeHue CHl, HAIIPaBIECHHBIX 110
onHol npsimoii. PaBHozelicTByromas cui. Cuna TpeHus. TpeHne CKoiIbKeHHUs U TpeHue Mmokos. TpeHne B mpUpoje U TeXHUKE.

JHemoncmpavyuu.

HaGumtoienne MexaHn4ecKoro JIBHXKEHUS Tela.

H3mepenue ckopocTy NPSIMOIMHENHOTO JBUKECHUS.

HaGuntozienue siBieHus HHEPIUH.

HaGumtoienue u3sMeHeHHs1 CKOPOCTH MPU B3aUMOJICHCTBUU TEIL.

CpaBHeHHE Macc 10 B3aUMOACHCTBHIO TEIL.

. Croxenue cui, HapaBIEHHBIX IO OJHON TPSMOU.

Jlabopamopnuvie padbomut u onvimol.

1. Onmnpexpenenne CKOPOCTH PAaBHOMEPHOTO JABIKCHHUS (IIapUKa B JKUIKOCTH, MOJACTH DJEKTPUIECKOrO aBTOMOOWIA M TaK
nanee).

Omnpenenenne cpemHel CKOPOCTH CKOIRKEHU OpycKa HIIH IIapuKa 10 HAaKJIOHHOH IIOCKOCTH.

OmnpeneneHne WIOTHOCTH TBEPAOTO Tema.

OmBIThI, IEMOHCTPUPYIONINE 3aBUCUMOCTh pacTshkeHus (e opMalivi) IpyKUHbI OT MPUIOKESHHON CHIIBIL.

OmnbITH, AEMOHCTPUPYIONIAE 3aBUCHMOCTh CHIIBI TPEHUS CKONBKCHHS OT Beca Tella W XapaKTepa COIPHUKACAOIIHXCS
MOBEPXHOCTEN.

Pa3nen 4. [laBieHue TBEPABIX TeJl, *KHIKOCTEH 1 ra3oB.

Hasmenne. CriocoObl YMEHBIICHHS W yBeNWYCHHs HaBiieHUs. JlaBieHme rasa. 3aBUCHMOCTH JaBICHHS Ta3a OT 00BEMa,
TemnepaTypbl. Ilepemaua maBieHWs TBEPOBIMU TENAMH, XUIKOCTAMH W Ta3amu. 3akoH Ilackams. [IHeBMaTWdeckwe MAIIWHBL.
3aBUCHMOCTh JaBICHUS KHUIKOCTH OT TIyOWHBL. [mmpocratmdeckmii mapamokc. CooOmarommecss cocynsl. [ mapaBimdeckue
MEXaHU3MBL

Atmocdepa 3emin u atmocdepHoe paBieHue. [IpranHbI cymecTBOBaHUs BO3yIIHON 000m0ukn 3emin. OmbiT Toppraenm.
W3mepenne atmocdepHOro naBieHMs. 3aBHCUMOCTh aTMOC(EPHOro AaBIEHUS OT BBICOTHI Haja ypoBHeM Mops. IlpmOopsr s
N3MEpEeHNs] aTMOC(EPHOTO AABJICHHS.

JlelficTBre KUIKOCTH 1 Ta3a Ha MOTPYKEHHOE B HUX TeJo. BeItankuBatomas (apxumenosa) cuia. 3akoH Apxumena. [InaBanue
Ten. BozgyxomnnaBanue.

Hemoncmpayuu.
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3aBUCHMOCTH ABJICHUS Ta3a OT TEMIICPATYypPHI.

[epenaua naBICHUS KAIKOCTBIO U Ta30M.

Coo01mmaromuecs CoCy/bI.

I'uppaBanueckuit mpecc.

[posiBenue neiicTBrs aTMOC(HEPHOTO TaBICHUS.

3aBUCHMOCTH BBITAIKUBAIOIICH CIITBI OT 00BbEMA TOTPYKEHHON YaCTH Tella U INIOTHOCTH KHUTKOCTH.

PaBeHCTBO BBITAIKMBAIOIICH CHITBI BECY BRITCCHCHHOW YKHIKOCTH.

VYcoBue TIaBaHUs TEN: IJIABAHUE WITH ITOTPY>KEHHE Tl B 3aBUCHMOCTH OT COOTHOIICHUS TUTOTHOCTEH Tella U )KUAKOCTH.

Jlabopamopnsie pabomout u onvimol.

1.
2.
3.
4

5.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00BEMa HOI‘py}KéHHOﬁ B JKHUIKOCTb 4aCTH TCJia.

Onpez[eneHI/Ie BBITAJIKUBAIOIIICH CHIJIBI, ﬂeﬁCTByIOHleﬁ Ha T¢CIO, HOpr)KéHHOG B JKUIKOCTb.

HpOBepKa HE3aBHCUMOCTH BBITAJIKMBAIOIIICH CHUIIBI, HeﬁCTByIOHICﬁ Ha TCJIO B JKUAKOCTH, OT MACChI TCJia.

OHHTH, JACMOHCTPpHUPYIOIIUEC 3aBUCHUMOCTDH BBITAJIKMBAIOIIICH CHUIJIBI, HeﬁCTByIOHIGﬁ Ha TCJIO B JXHUIAKOCTH, OT 00BEMa
HOl”py}KéHHOﬁ B XXHUJAKOCTb 4YaCTH TCJIa U OT IIJIOTHOCTHU JKUIAKOCTH.

KOHCprI/IpOBaHI/Ie apeoMeTpa NI KOHCTPYUPOBAHHUC JIOAKU U OIPEACIICHUC eé pr30HOZ[T)éMHOCTI/I.

Paznen S. PaGora n MomHOCTBh. JDHEpIus.

Mexanuueckas pabota. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pbIYar, OJI0K, HAKIIOHHAS IIOCKOCTh. [IpaBuiio paBHoBecHs pbruara. [IpuMeHeHne rmpaBuiia paBHOBECHS
prruara k 6;10Ky. «3omotoe npaBuiio» Mexanuku. KI1/1 mpocteix Mmexann3moB. [IpocTbie MeXaHU3MBI B OBITY M TEXHHKE.

Mexanunueckas sHeprus. KnHeTnueckas M nmoTeHIMa bHAs dHeprus. [IpeBpallieHue OfHOTO BUJIa MEXaHWYECKOH 3HEPTHU B
JIpyroil. 3aKOH COXpaHEHHs YHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1.

IIpyMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnovie padbomot u onvimol.

1. Onpenencuue pabOThl CHJIBI TPEHUS IPU PABHOMEPHOM JBIKCHUH TEJIa 10 TOPU30HTAIBHON MMOBEPXHOCTH.
2. MHccnenoBanue ycioBUil paBHOBECHS pblyara.
3. MUsmepenue KIIJI HaKIOHHOH MITOCKOCTH.
4. 3ydeHHE 3aKOHA COXPAHEHUS! MEXaHUYECKON IHEPTUH.
8 KJIACC

Paznen 6. TensioBble siBJIeHHUS.

OcHOBHBIE ITOJIOKEHUS MOJIEKYIIPHO--KHHETHUECKOM TEOpUH CTPOCHHUS BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYIL.
OnbIThI, HOATBEPKIAIOLINE OCHOBHBIE TOJIOKEHUS] MOJIEKYIISIPHO-KMHETHUECKON TEOPUH.

Monenu TBEPAOro, KUIKOTO U Ta3000pa3HOro cocTOsHUM BemectBa. Kpucrammmueckue u amopgusle tena. OObscHEHUE
CBOWCTB ra30B, )KUAKOCTEH U TBEPIBIX TEJI HA OCHOBE MOJIOXKEHHI MOJICKYIIPHO--KUHETHYECKON Teopri. CMaunBaHUE U KaWUIAPHBIE
sIBJICHUSI. TeIIoBOe paclIupeHne 1 CKaTHe.

Temnepatypa. CBS3b TeMIEPaTYpPBl CO CKOPOCTBIO TEIIOBOTO ABMKCHUS YacThll. BHyTpeHHss sHeprua. CrocoObl H3MeHeHUS
BHYTpPEHHEH SHEepruu: TeIuIoNnepeaada U copeplieHue paboTsl. Buapl Temnonepeaadn: TEIUIONPOBOAHOCTh, KOHBEKIIHS, U3IIydCHHUE.

KonngectBo Temnorel. YaenpHas TEIIOEMKOCTh BellecTBa. 1eMI000MEH M TEIUIOBOE paBHOBECHE. YPaBHEHHE TEILUIOBOT'O
Oananca. [1naBienne n oTBepIeBaHNE KPUCTAIMIECKHX BEIIECTB. Y AeNbHas TeIUIoTa IuiaBieHus. [lapoodpasoBanue 1 KOHACHCALHSL.
Hcnapenne. Kunenne. Y nenpHast TEIIOTa TapooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEPATYPhI KUIIEHUS OT aTMOC(EPHOT0 JaBICHHUS.

BnaxHocTs Bo3nyxa.

OHeprust TOINUBA. Y IeNIbHAs TEIUIOTa CrOpaHHsI.

[Mpunnunet padots! TemoBsix aeurareneii KI1/1 termioBoro neuratens. TeroBbie ABUTATEIH U 3aIUTa OKPYKAIOIIEH CPEbI.

3aKOH COXpAaHEHHMS U MPEBPAIIEHNS SHEPTUH B TEIUIOBBIX IpoIleccax.

Hemoncmpayuu.
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13.

Habnronenue 6poyHOBCKOTO IBHKCHUSI.

Ha6monenue auddy3uu.

Habnronenue sBneHwiA CMaYnBaHUS U KAIIUISIPHBIX SBJICHUI.
Habnromenue TemmoBoro pacmmpeHus Tei.

V3meHeHne naBieHus Ta3a Mpyu U3MEHEHNHN 00hEMa W HArPEBAaHUH WIIH OXJIAXKICHHH.
[IpaBua u3MepeHus TeMnepaTyphbl.

Bune! Temonepenayu.

OxnaxeHne Mpyu COBEPIIECHUH PaOOTHI

Harpepanne npu coBepuieHun paboThl BHEITHUMH CHIAMH.
CpaBHeHHE TEITOEMKOCTEH pa3IMIHBIX BEIIECTB.
HaoOmronenue xunenus.

HabnromeHue mocTOsIHCTBA TEMITEPATYpPHI TIPH TDTABIICHHH.
Mogaenu TEIUIOBLIX IBUTATENEH.

Jlabopamopnsvie pabomut u onvimol.

ukhwneE

OmBITEI IO OOHAPYKEHUIO JEUCTBHS CHIT MOJIEKYJISIPHOTO TIPUTSKEHUSL.

OmBITHI N0 BBIPAIIMBAHNIO KPUCTAJIOB TIOBAPEHHOM COJIM MITH caxapa.

OmnbITH IO HAOJIOICHUIO TEIUTOBOTO PACIIMPEHNS Ta30B, JKUIKOCTEH 1 TBEPABIX TEIl.

Omnpenernenue qaBaeHUs BO3AyXa B OaIoHE MIMPHUIIA.

OmBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHHS BO3TyXa OT €ro 00bEMa M HArpEeBaHUS HIIH OXJIAKACHHS.



6. IlpoBepka runoTe3bl JIMHEHHONW 3aBUCHMOCTH JUTMHBI CTOJIOMKA JKHIIKOCTH B TEPMOMETPHIECKON TPYOKE OT TeMIEpaTyphl.
7. Halmonenune u3MeHeHNs! BHYTpEHHEW SHEPTUH Tella B pe3ylbTaTe TeIlonepeaadd 1 padoThl BHEITHUX CHIL.
8. HccnenoBanue siBICHUs! TEIUIOOOMEHA MTPU CMEIIMBAHUY XOJIOAHON ¥ TOpSTIEH BOJIBL.
9. Onpenenenne KOJIUYECTBA TEIUIOTHI, IIOJyI€HHOTO BOJOH ITPH TEIUIOOOMEHE C HAarpeThIM METAJUTMUECKUM IHINHIIPOM.
10. Omnpenenenue yaenbHON TEIUIOEMKOCTH BELIECTBA.
11. HccnenoBaHue mpouecca HCIapeHHs.
12. OmpeneneHre OTHOCUTEFHOM BIaKHOCTH BO3/IyXa.
13. Ompenenenne yaeIbHON TEIUTOTH IUIABIICHUS JIBJA.
Paznen 7. DnekTpuyeckne U MATHUTHBIE SIBJIEHUS.
DnekTpu3anus Tell. J[Ba poja aIekTpruIecKux 3apsaoB. BlauMoneiicTBre 3apskeHHBIX Tell. 3akoH KynoHa (3aBUCHUMOCTD CHITBI
B3aMMO/ICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMUMHBI 3apsI0B U PACCTOSIHUSI MEXKIY TEIIaMH).
Dnexkrpuueckoe none. Hanpspk€HHOCTH dnekTpudeckoro mnois. [IpuHmMm cynepno3unmy AIeKTpHYecKux mnoner (Ha
Ka4eCTBEHHOM YPOBHE).
Hocurenu anexTpudeckux 3apsAnoB. DIeMeHTapHbIN aiekTpuueckuil 3apaa. Ctpoenue aToMa. IIpoBOAHUKY U TUAIEKTPUKU.
3aKOH COXpaHEHUs JIEKTPUUECKOro 3apsijia.
OneKTpuuecKuil TOK. VYCIOBHUS CYIIECTBOBAHUS JJIEKTPHUUYECKOro ToKa. LCTOYHMKM mOCTOSHHOro Toka. JleHcTBus
AJIEKTPUYECKOT0 TOKA (TEIIOBOE, XUMUYECKOE, MAaTHUTHOE). DIIEKTPHUYECKUI TOK B KHIKOCTSIX U Ta3ax.
Onextpuueckas 1ens. Cuia Toka. DnekTpudeckoe HampspkeHue. CoMpoTHBIEHHE NMPOBOAHMKA. Y AEIbHOE CONPOTHBIICHHE
BemiecTBa. 3akoH Oma Juig ydacTka 1ienu. [lociaenoBaTensHoe U napaieIbHOE COeTMHEHNE POBOHUKOB.
PaGora u MomrHOCT 35eKkTpuyueckoro Toka. 3akoH JDxoyms—JleHna. DIeKTpUYecKUe e U MOTPEOUTENH 3JIEKTPUIECKOM
sHepruu B ObITy. KopoTKkoe 3ambIkaHue.
ITocTtosinubie MarHuThl. B3anMoneicTBIE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe mosie. MarHuTHoe mosie 3eMJIM U ero 3HaueHue
JUTst )ku3HU Ha 3emiie. OnbIT Opcrena. MarHUTHOE Mojie 3JeKTPUUEcKoro Toka. [IpuMeHeHne a1eKTpoMarHuToB B TexXHUKe. JleiictBue
MAardmMTHOI'O MOJI Ha IMTPOBOJHUK C TOKOM. SHGKTpOJIBI/IFaTeHI) MOCTOSTHHOT'O TOKa. Mcnonb3oBanue 3J'IeKTpO]1BPIFaTeJ'IeI>i B TEXHUYCCKHUX
YCTPOMCTBAX U HAa TPaHCIIOPTE.
Onbitel Dapanest. SBnenue snekrpomarHuTHOW uHAyKimu. [IpaBuno JleHuma. DnektporeHepartop. CrocoObl TOMy4YeHUs
3IEKTPUYCCKOMN SHEPTHH. DJICKTPOCTAHIIMN Ha BO30OHOBIIEMBIX HCTOUHHKAX YHEPTHUH.
Hemoncmpayuu.
DnexTpu3aIus Teq.
JIBa pona 3MeKTpUYECKHX 3aps/IOB U B3aUMOACHCTBHE 3apsHKEHHBIX Tell.
YeTpoiCcTBO U ACUCTBHE 3IEKTPOCKOIA.
DJeKTpocTaTuuecKast MHIYKIHS.
3aKOH COXPAHEHHUS IIEKTPUUECKUX 3aPsIIOB.
IIpoBOAHUKY U IUIIEKTPUKH.
MonenupoBaHUE CUIIOBBIX JIMHUM 3JIEKTPUYECKOrO IOJIS.
M cTouHMKH TOCTOSSHHOI'O TOKA.
JlefcTBYSI 2TIEKTPUYECKOT O TOKA.
DJIEeKTpUYECKHH TOK B JKUIKOCTH.
T"a3oBrlii pa3psa.
W3mepenne cuitbl TOKa aMIEpMETPOM.
W3MepeHne 31eKTpUUECKOro HalpsHKEHUS BOJIBTMETPOM.
Peocrar 1 MarasuH cOnpoOTHBIICHUH.
B3aumoneiicTBue MOCTOSIHHBIX MarHUTOB.
MopnenupoBaHue HEBO3MOXKHOCTH Pa3/IeNICHUs IOJIF0COB MarHUTa.
MopenupoBaHue MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.
OmnpiT DpcTena.
MarHuTHOe 1ose ToKa. JJIeKTPOMAarHur.
JeiicTBre MarHUTHOIO NOJIS1 HA MPOBOAHUK C TOKOM.
OJEeKTpOJABHUIaTENb IIOCTOSHHOTO TOKA.
HccnenoBanue sIBICHUS 3IEKTPOMAarHUTHONW MHAYKIIHH.
Omnprter @apapest.
3aBHCHMOCTH HAIPABIJICHNS! HHAYKINOHHOTO TOKA OT YCJIOBUH €r0 BOSHUKHOBEHHS.
25. DIeKTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnuvie padbomut u onvimol.
OmnbITH IO HAGIOACHUIO STIEKTPU3ALINN TET HHIYKIUEH U TPH CONMPUKOCHOBEHHUH.
HccnenoBanne nefcTBHS MEKTPHYECKOTO MOJIST HA IPOBOIHUKH U IM3JICKTPUKH.
COopka u poBepKka padOTHI AMEKTPUIESCKOH [IENH MTOCTOSTHHOTO TOKA.
W3mepenne 1 peryaupoBaHHAE CHITBI TOKA.
W3mepenne n perynupoBaHre HANPSDKEHNUS.
HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, WAYIIETO Yepe3 pEe3UCTOp, OT CONPOTHUBIICHHS PE3NCTOpa M HANPSHKEHUS Ha
pesucrope.
7. OmbITHI, JIEMOHCTPHPYIOMINE 3aBUCHMOCTH 3JEKTPUYECKOrO CONPOTHBICHHS IIPOBOAHMKA OT €ro JUIMHBI, IUIOLIAIH
TIONIEPEYHOr 0 CEUCHMS M MaTepHana.
8. ITlpoBepka mpaBuiia CIOXKEHUS HANPSDKEHUH TIPH TIOCIIEI0BATEIHHOM COSTMHEHNH IBYX PE3HCTOPOB.
9. [IlpoBepka mpaBuia [UIsi CHIIBI TOKA TIPH MapauIeIbHOM COSAMHEHUH PE3UCTOPOB.
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10. Ompenenenne padOTHI HIEKTPHYECKOTO TOKA, HAYIIETO YePEe3 PE3UCTOP.

11. OmnpeneneHue MOIIHOCTU 3JIEKTPUYECKOr0 TOKA, BBIAEISIEMOI Ha PE3UCTOpE.

12. HccnenoBaHue 3aBUCUMOCTHU CHJIBI TOKA, UAYIIETO YEPE3 JIaMIIOUKY, OT HAPSHKEHUS Ha HEll.

13. Omnpenenenue KIIJ[ HarpeBatens.

14. HccnenoBaHue MarHUTHOIO B3aMMOJICHCTBUS IIOCTOSIHHBIX MarHUTOB.

15. V3ydeHne MarHUTHOTO ITOJISl TIOCTOSIHHBIX MAarHUTOB IPH UX O0BEINHEHUH U pa3/eeHHN.

16. HccnenoBaHue AEHCTBUS MIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPETIKY.

17. OnsIThl, AEMOHCTPUPYIOIIHME 3aBHCUMOCTh CHJIBI B3aUMOJAECHCTBHSA KAaTyIIKM C TOKOM W MAarHuTa OT CHJIBI TOKa U
HalpaBJIeHUS TOKA B KaTYyILKE.

18. M3yuyeHue aelCTBUSI MAarHUTHOT'O MOJI HA MPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U U3y4€HHE PaOOThI AJIEKTPOIBUIATENS.

20. Msmepenue KIIJ[ anekTpoaBUraTenbHON YCTaHOBKH.

21. OmnsITHI O UCCIENOBAHUIO SBIEHUS AJIEKTPOMArHUTHOW MHAYKIMU: UCCIEN0BaHNE U3MEHEHUI 3HAUCHUS U HaIlpaBJICHUS
HMHAYKIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJIeHUs.

Mexannueckoe naBWXeHHE. MatepuanbHast Touka. Cucrema orcué€ra. OTHOCHTENBHOCTh MEXaHMYECKOTO JBM)KEHHS.
PaBHOMepHOE npsMonmHeliHoe nBmkeHne. HepaBHOMepHOe nmpsiMonuHelHoe nBrxeHne. CpeqHssi 1 MTHOBEHHAsl CKOPOCThb Tejla Ipu
HEPaBHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOyckopeHHOE npsMonuHeitHoe nBrxkeHne. CBoOoaHOe nageHue. OnbiTel ["amues.

PaBHOMepHOE [nBWXeHHME 10 OKpyxHocTH. [lepmox u dacrora oOpamenus. JluHedHass W yrjaoBass CKOPOCTH.
LleHTpOCTpEMHUTENBHOE YCKOPEHHUE.

IlepBsiii 3axoH Herorona. Bropoii 3akon HeroToHa. Tperuii 3akoH Herotona. IlpuHiun cynepno3unuu cuil.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHus: cuila TPeHUs CKOJIBKEHU, CHJIa TPEHHS MOKOs, IpYTUe BUIBI TPEHUSL.

Cuiia TSHKECTH M 3aKOH BCEMUPHOT'O TSATOTeHHUs. Y cKopeHHe cBoOoHOro nanenus. [Ipmkenue maner Bokpyr Conxua. [lepsas
KocMHYecKas cKopocTs. HeBecoMoCTh U meperpysKu.

PaBHOBecHe MaTepuaibHOM TOUKH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOro Tea ¢ 3aKPEIUIEHHON OCBhIO BPAIICHHS.
MowmenT cuibl. LleHTp TsxecTH.

Nmnynsc Tena. M3sMeHenne uMmnysbcea. IMIynsc cuiibl. 3aKOH COXpaHEHHs UMITy/Ibca. PeakTHBHOE IBUKEHUE.

MexaHnueckas paboTa M MOLIHOCTh. Pabora cun TshkecTH, ynpyroctd, TpeHus. CBs3b dHEpruu U pabotsl. IloTeHunanbHas
SHEpPrys Teja, MOJHATOr0 HaJl IOBEPXHOCTHIO 3eMiH. [loTeHIManbHast sHeprust cxatoi npy:xunbsl. Kunetndeckas sneprus. Teopema o
KHHETUYECKOH SHEpruy. 3aKOH COXPaHEHUs] MEXaHMUYECKON SHEPTUH.

Hemoncmpavyuu.

Habnronenne MexaHH4ECKOro ABMKEHUS TeNla OTHOCHTEIBHO Pa3HBIX Tell OTCYETA.

CpaBHeHue ITyTeH ¥ TPAeKTOPHUI JBMKEHHS OTHOTO U TOTO € Tela OTHOCUTEIIBHO Pa3HbIX TeJ OTCUETA.
M3mepeHue ckopocTy U yCKOPEHUSI IPSIMOJIMHEHHOIO IBUYKEHUSL.

HccnenoBanne NPU3HAKOB PABHOYCKOPEHHOIO JIBKEHHS.

Habnronenue ABIKEHUS TeNa IO OKPY>KHOCTH.

HabmiofieHue MexaHMYeCKHX SIBJICHHM, MPOUCXOMSIIUX B cucTteMe orcu€ra «Temexka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM JIBIKEHHH OTHOCHTEIBHO KaOuHeTa (U3UKH.

7. 3aBHCHMOCTb YCKOPEHHS TeJla OT Macchl Tela U JICHCTBYIOMIEH Ha HETO CHIIBI.

8. HaGmonenue paBeHCTBA CUIT TIPH B3aUMOJICHCTBUH TeJl.

9. H3meHeHue Beca Tena IIPH yCKOPEHHOM IBHKEHHH.

10. Ilepemauya ummynbca Opu B3aUMOAECHCTBUU TEIL.

11. IIpeoGpa3oBaHUS SHEPTUH IPU B3AUMOICHCTBUH TEIL.

12. CoxpaHeHHe UMITYTbCa IIPU HEYIPYTOM B3aHUMOJCHCTBHUML.

13. CoxpaHeHHe UMITyTbca IIpU aOCOTIOTHO YIPYTrOM B3aNMOJICHCTBUN.

14. HabmromeHune peakKTUBHOTO JBMKECHUSL.

15. CoxpaHeHHe MEXaHUIECKOW YHEPTUHU IPU CBOOOTHOM TaICHHUM.

16. CoxpaHeHHE MEXaHUUECKOH YHEPTUHU NPH ABIKEHUH TeJIa MO ACHCTBUEM IIPYKHUHBL.

Jlabopamopnuvie padbomut u onvimol.

KoncTpynpoBanue TpakTa JUlsl pa3srOHa U JANBHEHIIET0 pABHOMEPHOTO ABIKEHHS IAPUKA WU TEIEKKH.
OmnpeneneHue cpeaHe CKOPOCTH CKOIBXEHUSI OpycKa Wi ABWKEHHS MIAPHKA T10 HAKIIOHHOH ITOCKOCTH.
Omnpenenenne yCKOpeHns Tena IpH paBHOYCKOPEHHOM JBIKEHHH 110 HAKIIOHHOHN TIIOCKOCTH.
HccnenoBanne 3aBUCHMOCTH ITyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JIBI)KEHNH 0€3 HadalbHOM CKOPOCTH.
[IpoBepka rUImOTE36I: €CIIN MPU PABHOYCKOPEHHOM JIBIKCHHH 0€3 Ha4aIbHOM CKOPOCTH ITyTH OTHOCSITCS KaK s/t HEUETHBIX
YHCEll, TO COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHH OJIUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHHS CKOJNBKEHHS OT CHIIBI HOPMAJIBHOTO TaBICHUS.

Omnpenenenne ko3(GUIMEHTa TPEHHUS CKOTBXEHUSL.

Omnpenenenue XECTKOCTH NPYKHUHBI.

Omnpenenenue pabOTHI CHITBI TPEHNUS IPH PABHOMEPHOM JIBIDKEHHUH TeJa M0 TOPU30HTAIEHOMN TOBEPXHOCTH.
10 Omnpenenenue pabOTHI CHITBI YIPYTOCTH NPH MOABEME TPY3a C UCTIOIH30BAHUEM HETOIBI)KHOTO M TIOIBI)KHOT'O OJIOKOB.
11. M3yuyeHne 3aKOHA COXPAHEHUS YHEPTUMU.

Paznen 9. Mexanuueckue Ko1eGaHus U BOJHBI.
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KonebarensHoe nsmxeHne. OCHOBHBIE XapaKTEPHCTHKN KOJeOaHWI: TEpHOA, 4acTOTa, aMIUIMTyAa. MaremaTtuueckuii u
NIPYXUHHBIN MasiTHUKY. [IpeBpalienne sHepriuy IpH KojeOaTenbHOM JBHKEHHH.
3aryxatomue konebGanusi. BeiHyxIeHHbIe KoyneOaHus. Pezonanc. Mexanndeckre BOJNHBI. CBOMCTBA MEXaHHYECKHX BOJH.
[IpononbHble W TONEpeyHble BONHBI. JIJTMHA BOJHBI M CKOPOCTh €€ pacmpocTpaHeHHs. MexaHWYecKre BOJHBI B TBEPIOM Tele,
celiCMUYECKHE BOJIHBI.
3ByK. I'poMKkoCTb 3ByKa 1 BeIcOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.
Hemoncmpayuu.
HaGmonenue konebanuii Tel Mo AeHCTBUEM CHIIBI TSDKECTH M CHITBI YIIPYTOCTH.
HaGmonenue konebannii rpy3a Ha HUTH M Ha IIPYXXHHE.
HaGumtonenue BEIHYXICHHBIX KoJIeOaHHUH M pe30HaHca.
Pacnipoctpanenne npooIbHBIX U TONEPEYHBIX BOJIH (Ha MOZIEIHN).
HaGmonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKycTHYeCKHI pe30HaHC.
Jlaéopamopmﬂe padomwl u onvimel.
OmnpenesneHne 4acToTHl U eproa KojiebaHui MaTeMaTHIeCKOr0 MasiTHHKA.
OmnpejesneHne 4acToThl U epruojia KojeOaHui MpY>KHHHOTO MasiTHHKA.
HccnenoBanne 3aBUCUMOCTH IIEpHOIA KOIeOaHU MOJBEIIEHHOTO K HUTH Ipy3a OT JUTMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH MIEPHO/IA KOIEOAHUH MPYKUHHOT'O MasiTHUKA OT Macchl Ipy3a.
[TpoBepka He3aBUCUMOCTH IEpHOIa KOIeOaHH Ipy3a, ITOBEIICHHOTO K HUTH, OT Macchl Ipy3a.
OmBITHI, IEMOHCTPUPYIOIIME 3aBUCHMOCTD II€pUoJa KojeOaHuil Npy)KMHHOTO MasTHHKAa OT MaccChl Ipy3a M jKECTKOCTH
TIPY>KHHBI.
7. V3mepenue yckopeHHs: CBOOOHOTO MaICHUSI.
Pa3znen 10. DeKTpOMAarHUTHOE 10JIe M 3J1eKTPOMATHUTHBIE BOJHBI.
SHCKTpOMaFHI/ITHOC I1oJIC. 3HCKTpOMaFHHTHbIe BoJHEI. CBolicTBa BJICKTPOMArHUTHBLIX BOJIH. [Mkana OJICKTPOMArdHuTHBIX BOJIH.
Hcnonp3oBaHue QJICKTPOMArdMTHBIX BOJIH IJIsA COTOBOM CBSI3M.
DnexkTpoMarHuTHas npupoaa ceera. CKopocTh cBeTa. BoMHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa 37IEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopnovie pabomot u onvimol.
1. V3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOLIBIO MOOMIIBHOTO TenegoHa.
Pa3znes 11. CBeToBbIC SIBJICHMS.
JIygaeBast monens cBeta. Mcrounuku cBeta. [Ipsimonuneiinoe pacipocTpanenue ceera. 3atmenust Connua u Jlynsl. Otpaxenue
cBera. [Inockoe 3epkaino. 3aKoH OTpa)KeHHs CBETa.
IIpenomienue csera. 3akoH mpeloMileHUs! cBeTa. I[lomHOEe BHYTpeHHee OTpakeHHE cBeTa. lIcnonp3oBaHME IOIHOIO
BHYTPEHHET0 OTPAXKEHUsI B ONTUYECKUX CBETOBOJAX.
Jlunza. Xox nydeii B imHze. OnTrdeckas cucremMa (horoarnmnapara, MUKPOCKOIA M Telleckona. [J1a3 Kak onTHyeckas cucrema.
bnu3opykocTs U JanbHO30PKOCTb.
Pasznoxenue Genoro ceera B criekTp. OnbiTel HetoToHa. CrioskeHne CIEeKTpajIbHBIX IIBETOB. Jucnepcus ceera.
JHemoncmpavyuu.
[IpssMonuHeEtHOE pacIpOCTpaHEHHE CBETA.
OtpakeHue cBeTa.
IMomy4enne n300pa)keHUH B IUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.
IIpenomnenue caera.
OnTrYeCKHU CBETOBO/I.
Xon my4eit B cOOMparoIIei JTHH3E.
Xon ay4eil B pacceuBaroLLEl JINH3E.
[ony4uenne m300pakeHU ¢ TOMOIIBIO JIMH3.
[MpuHnmn nefictBus GoToamnmapaTa, MUKPOCKOIIA H TEIECKONA.
10 Mogaens rinasa.
11. PasnmoxeHue GEoro cBeTa B CHEKTP.
12. Tlomydenue Oenoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX IIBETOB.
Jlabopamopnuvie padomut u onvimol.
HccnenoBanne 3aBUCHMOCTH YIJIa OTPa)KEHHSI CBETOBOTO JIyda OT yria Ma/JieHusI.
W3ydyenne xapakTepuCTUK H300paKEHUs IIPEAMETa B TNIOCKOM 3epKale.
HccenenoBanne 3aBUCHMOCTH YIJIa TIPETIOMJICHUSI CBETOBOT'O JIyda OT yrila Ma/IeHNs] Ha TPAHUIIE «BO3LyX—CTEKIION.
[Nonmy4uenne n300paXeHUH C MOMOIIBI0 COOMPATIOIIEH JIMH3BL.
Omnpenenenne GOKYCHOTO PACCTOSIHAS M ONTHIECKON CHIIBI COOMPAFOIIEH JTHH3HL.
OmnBITH IO Pa3NIOKEHUIO OEIOro CBEeTa B CIEKTP.
OmBITHI IO BOCTIPHATHIO I[BETA MPEIMETOB TP NX HAOIOEHUN Yepe3 [IBETOBbIC (PHIBTPEI.
Pa3z|eJ1 12. KBaHTOBBIE SIBJICHHS.
Omsiter Pesepdopaa u manerapHast Mmoaens atoma. Mozens atoma bopa. Mcmyckanue u ormnormeHue cserta aroMmoM. KBaHTBI.
JInnelvaTele CIEKTPBI.
PagnoaktuBHOCTE. Anbda-, Oeta- M ramma-msnydeHus. CTpoeHne aTOMHOro siipa. HykimoHHas Monenb aTOMHOTO siipa.
W3oromsl. PagroakTusHbIe peBpamenus. [leprnox nomypacnana aTOMHBIX SIAED.
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SnepHble peaknyy. 3aKOHBI COXPAaHEHUs 3apsJOBOIO W MAacCOBOTO YMCEN. DHEPrHs CBS3HM aTOMHBIX sjep. CBs3b Macchl U
sHepruu. Peakimm cuntesa u nenenus sipep. Mcrounuku sHeprun ConHIa v 3BE3 .

SnepHas sHepreTka. J[eficTBUS paJioaKTUBHBIX M3JTydeHUH Ha KUBbIE OPraHU3MBI.

Hemoncmpayuu.

CrieKTpbl U37y9eHHs U ITOTJIOMIECHHS.

CrexTpbl pa3InyHbIX Ta30B.

Crnektp Bozmopoaa.

HabGmonenue TpexoB B kamepe Bubcona.

Pabora cuérunka HOHN3NUPYIONMX U3TTyIECHHH.

. Perucrpaums uzmydeHus NpUpOIHBIX MHHEPAJIOB U TPOIYKTOB.

Jlabopamopnsie pabomout u onvimol.

1. HaOxroneHne CIUIONIHBIX M JIMHEHYATHIX CIIEKTPOB U3ITyYECHUSI.

2. HccnenoBanue TpeKoB: H3MEPEHNE YHEPTUH YACTHIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusim).

3. M3mepeHue pagroakTUBHOrO (hoHa.

IToBTOPHTEBHO-00001AI01IMIT MOTYJIb.

[ToBTOPUTENHHO--0000IIAOIIUN MOIYTh TPEAHA3HAYCH JUII CUCTEMATH3AIlMM M OOOOIICHUS MPEIMETHOTO COACPIKAHUS U
OITBITA JIESTENLHOCTH, TPHOOPETEHHOTO IPU M3y4YEHHHU BCETO Kypca (pHU3MKH, a TaKKe JJIsl TOJrOTOBKH K OCHOBHOMY rOCYJIapCTBEHHOMY
9K3aMeHy 10 (H3HKE LIS 00YJaIOIIMXCs, BEIOPABIINX 3TOT YY€OHBIN MpEIMeT.

[Ipn wu3ydeHWM MAAHHOTO MOAYJS PEAIN3YIOTCS M CHCTEMaTH3HPYIOTCS BHABI JEATEIBHOCTH, Ha OCHOBE KOTOPBIX
obecrieunBaeTcst JOCTIDKEHHE TPEAMETHBIX ¥ METalpeIMETHBIX IUIAHUPYEMBIX —pe3ynbTaToB oOydeHHs, (opMmupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB UCCIIEOBAHUS SBJICHUI IPUPOBI M TEXHUKH, OBJIaJICHUE YMEHHIMHU
0OBSCHSTH (PU3NUECKHE SBJICHUS, IPUMEHSIS [TOJyIEeHHbIEC 3HAHUS, peIaTh 3a/Iauk, B TOM YHUCJIe KaYeCTBEHHbIE U DKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHANBHO NESATENFHOCTHBIA XapakKTep JaHHOTO pasjiefia Peain3yercst 3a CYET TOro, YTO OOYYalOIIMecs BBITIOIHSIOT
3aaHus, B KOTOPbIX UM NpEAIaracTcs:

Ha OCHOBE MOJYYEHHBIX 3HaHMW paclio3HaBaTh M HAYYHO OOBICHATH (DM3MUYECKUE SIBICHUS B OKPYXKAIOIEH NPHpOJE U
TIOBCETHEBHOM JKU3HHU;

HCIIOJIb30BaTh HAY4YHbIC METOAbI HMCCJIICAOBAHHA q)HSI/I‘IeCKI/IX HBHCHHﬁ, B TOM 4YHCJIC JId MPOBEPKU TUIIOTE3 U MOJYUCHHUA
TEOPETUYCCKUX BbIBOJIOB,

O6’bHCHHTB HayYYHbI€ OCHOBBI Hal/I6OJ'[ee Ba>XXHBIX JIOCTI/I)KGHI/Iﬁ COBPEMCHHBIX TeXHOJ’[OFHﬁ, HalIpuMEp, MPaKTHICCKOro UCTI0JIb30BaHUA
PA3JINYHBIX HCTOYHUKOB SHEPTUH Ha OCHOBEC 3aKOHa MPEBpAIICHNUA U COXPAHCHHSA BCCX N3BECTHBIX BUAOB SHECPTUU.

oueswWNE

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBIIIETO
OBPA3OBAHUSA
W3ydenune ¢pu3nMKy Ha ypOBHE OCHOBHOT'O OOLIET0 00pa30BaHMUsI HAIIPABIICHO Ha JOCTHKEHHE TMYHOCTHBIX, METANIPEAMETHBIX U
HpeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.
B pesynbrate uzydeHus (HU3MKM Ha YPOBHE OCHOBHOrO 00IIero oOpa3oBaHusi y oOydaromierocst 0yaytr cdopmMupoBaHbl
CJIEYIOLIME JINYHOCTHBIE PE3yIbTaThl B YACTH:
e 1) NIaTpHOTHYECKOIr0 BOCIIMTAHHUS:
— TPOSIBJIICHHE MHTEPECA K HCTOPUH U COBPEMEHHOMY COCTOSIHUEO POCCHIICKO# (hU3NUECKOi HAyKH;
— IIEHHOCTHOE OTHOLIEHHUE K JOCTIKEHUSIM POCCUHCKUX Y4EHBIX--(HU3UKOB;
2) rpa’IaHCKOr0 M AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:
— TOTOBHOCTH K aKTHBHOMY YYacCTHIO B 00CY>KAE€HHH OOIIECTBEHHO 3HAYMMBIX ¥ STHYECKUX MPOOJIeM, CBI3aHHBIX C IPAKTHIECKUM
NpUMEHEHHEM JOCTHKEHHUH (DU3HKY;
— OCO3HAHUE BAKHOCTH MOPAJIbHO--3THYECKUX MPUHLUIIOB B EATEILHOCTH YUEHOT0;
3) 3cTeTH4eCKOro BOCMUTAHUSA:
— BOCIIPHUATHE 3CTETHYECKHUX KauecTB (PU3MIECKOI HaAYKH: e€ TapMOHIMYHOI'O IIOCTPOECHUS, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;
4) HeHHOCTH HAYYHOTO MO3HAHUS:
— OCO3HaHWE LEHHOCTH (M3MYECKOH HAayKh KaK MOIIHOIO HWHCTPYMEHTA ITO3HAHWS MHpPA, OCHOBBI Pa3BHTHS TEXHOJOTH,
Ba)KHEHIIIEW COCTABIISIOLIEHN KYJIbTYpHI;
— pa3BUTHE HAYYHOH JII0O03HATEILHOCTH, HHTEPECa K UCCIIE0BATEILCKON IESTEIbHOCTH;
5) dopMupoBaHus KyJIbTYPhI 3A10POBbS H SMOLHOHAIBLHOIO 0JIATONIOJIYYHS S
— OCO3HaHME [EHHOCTH 0e30macHOro odpasa HW3HM B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE, BAKHOCTH MPABHII OE30MaCHOTr0
TIOBE/ICHHS Ha TPAHCIIOPTE, Ha IOPOrax, ¢ AMEKTPHIECKIM U TEIJIOBBIM 000pYJOBAaHUEM B TOMAIIHHUX YCIOBHSIX;
e — chopMHpOBaHHOCTH HaBBIKa pe(IEKCHH, TPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TAKOTO e MpaBa y APYroro 4eIoBeKa;
6) TPy10BOTr0 BOCIMTAHUA:
— AKTMBHOE YYacTHE B DPEUICHHH NPAKTHIECKHX 3a7ad (B paMKax CEMbH, OOpa30BaTENbHON OpTraHW3allH, TOpofa, Kpas)
TEXHOJIOTMYECKOH 1 COIMAIbHOM HAIPaBJICHHOCTH, TPEOYIOINX B TOM YHCIIe U PU3UIECKIX 3HAHUM;

®  — MHTEPEC K MPAKTUYECKOMY M3YyUeHHIO IPO(ECCHl, CBA3aHHBIX C (PU3UKON;

e 7) 3KOJIOTHYECKOT0 BOCTIMTAHUS:

e — OpHCHTAaIWsi Ha TMPHMEHEHWE (PU3MYSCKUX 3HAHWN JUISI PEIIeHUs 3a/7a4 B O0JacTH OKPYKAMOIIEH Cpeibl, TUIAHUPOBAHHS
TTOCTYTIKOB ¥ OIICHKA UX BO3MOXHBIX TIOCIIEACTBUMN IS OKPYKAFOIICH CPEIbT;

®  — OCO3HAHHE TTI00ATHFHOTO XapaKTepa SKOIOTMUECKUX MPoOIeM U IMyTel UX PeIIeHuUs;

e 8) amanTanuy K M3MEHAIOIMMCS YCJIOBHAM COLHAIBLHON H IIPHPOJAHOI Cpeabl:



° - HO’I‘p66HOCTB BO BBaHMOHeﬁCTBHH IIpA BBINIOJHCHUU I/ICCJ'IC,HOBaHI/Iﬁ " MPOCKTOB (I)I/I3I/I‘JCCKOI\/’I HaIpaBJICHHOCTHU, OTKPLITOCTH
OIIBITY U 3HAHUAM APYI'UX;

e  — NOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUIECKYIO e TETbHOCTD;

e  —1oTpeOHOCTD B ()OPMUPOBAHNH HOBBIX 3HAHUH, B TOM YHCIIE (POPMYITHPOBATH UIEH, TIOHATHSL, THIIOTE3BI O PU3MIECKUX 00BEKTaX
U SIBIICHUSX;

e — OCO3HaHHUE JNe(UIIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKY;

®  — IJTAaHWPOBAHHUE CBOET'O PA3BHUTHS B MIPHOOPETEHUH HOBBIX (PM3UUECKHUX 3HAHWH;

e  — CTpeMJIEHHE aHAJIM3MPOBATh W BBIABIIATH B3aHUMOCBSI3HM NPUPOJBI, OOIIECTBA U AKOHOMUKH, B TOM YHCIIE C HCIOJIB30BaHUEM
(u3MUECKHX 3HAHWH;

®  — OIEHKA CBOMX JEHCTBHH C y4ETOM BIIMSHUS HA OKPYKAFOIIYIO CPEy, BO3MOXHBIX INI00JIbHBIX ITOCIEACTBHM.

METANPEIMETHBIE PE3YJIbTATbBI
B pesynpraTe ocBOSHUS MporpamMMbl IO (U3WKE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS y oOydaromierocs OymyT
cOpMHUpPOBaHBEl MeTampeAMeTHbIe Pe3yJbTaThl, BKIIOYAMONIME [03HABATEIIbHbIE YHHBEPCAIbHBIC YyueOHBIE JIEHCTBUS,
KOMMYHUKATUBHbBIE YHUBEPCAIbHbIE YUeOHbIE ACHCTBUSL, PErYISTUBHBIC YHUBEPCAIbHBIE yaeOHbIE NeHCTBUS.

IMo3naBaTe/IbHBIE YHUBEPCATbHBIE YUeOHbIE TeiicTBHS
Ba3oBble Jornyeckue 1eicTBUS:

®  BBIABIITH M XapaKTepH30BaTh CYIECTBEHHBIE IPU3HAKU O0HEKTOB (SIBIICHUI);

®  YCTaHABJIMBATH CYIIECTBEHHBIN MPHU3HAK KITaCCU(UKALINK, OCHOBaHHUS I 000OIIEHHS U CPaBHEHHUS;

®  BBHIABIITH 3aKOHOMEPHOCTH M NMPOTHUBOPEYMS] B paccMaTpHBaeMbIX (aKkTax, JAHHBIX M HaOJNIOJAEHHSX, OTHOCAIIMXCS K

(U3MYECKUM SIBIICHUSIM;

o BbIABJIATE TNPUYUHHO--CICACTBCHHBIC CBA3U IIPpU H3YUYCHUUN (bI/ISI/I‘-ICCKI/IX SIBIICHUM U MponeccoB, JcCilaTb BBIBOJAbI C
HCIIOJIb30BAHUEM NCAYKTUBHBIX W HHAYKTHBHBIX yMOBaKJ'IIO‘-ICHPIIZ, BbIJIBUTI'aTh THUIIOTE3bI O B3aMMOCBA3AX q)I/I?:I/I‘IeCKI/IX
BEJIMYUH;

®  CaMOCTOSITENILHO BBIOUpATh CIIOco0 perieHus y4eOHol (pu3nueckoii 3ajaun (CpaBHEHHE HECKOIBKUX BAPHAHTOB PELICHUS,
BBIOOp HanOoJIee MOAXOASAIIErO ¢ y4ETOM CAMOCTOSITEILHO BBIACIEHHBIX KPUTEPHERB).

Ba3oBble ncciieqoBaTebckue aeiicTBHS .

®  UCIIOJB30BATh BOIIPOCHI KaK UCCIIEIOBATEILCKII HHCTPYMEHT NIO3HAHUS,

® IIPOBOAUTH IO CaMOCTOSTENBHO COCTABICHHOMY IUIaHY OIBIT, HECIOXKHBIH (M3MYECKHH SKCIIEPUMEHT, HeOONbIIoe

uccienoBaHue GU3MIECKOro SBICHUS;

e  OLIEHMBATh HA IPUMEHHMOCTh U JOCTOBEPHOCTH HH(OPMALIHIO, IIOTYYEHHYIO B X0/I€ HCCIESIOBaHMUS WIH SKCIIEPUMEHTA;

e camocTosTenbHO (opMyaupoBaTh 00OOLIEHHS M BBIBOABI IO pe3yiabTaTaM INPOBEAEHHOIO HAOIIOJEHMS, OIbITa,

HCCIIEOBAHMUS;

e  IPOTHO3MPOBATH BO3MOXKHOE JajbHEHIee pa3BUTHE (PU3NUECKUX MPOLIECCOB, a TAKKE BBIIBUIATh NPEANONOKEHUSI 00 UX

Pa3BUTUH B HOBBIX YCIIOBHSX U KOHTEKCTaX.
Pabora ¢ unpopmanueii:

®  [IPUMEHATH PA3IMYHbIE METOABI, HHCTPYMEHTH U 3aIPOCHI IIPH IOUCKE U O0TOOpe MH(POPMAIUHM WIN AAHHBIX C y4ETOM
NIpE/ITIOKEHHON yueOHOo# (hu3uueckoii 3aaaum;

®  aHAIM3HMPOBATH, CHCTEMATU3UPOBATH M HHTEPIPETHPOBATH HH(POPMALIHIO Pa3IMYHBIX BUIOB U (GOPM IPEICTaBICHNUS;

®  CaMOCTOSTENBHO BBHIOMPATh ONTHUMANBHYIO (OpMy IpencTaBieHUs HHPOPMAMU M WILIIOCTPUPOBATh pellaeMble 3aJaun
HECJIOKHBIMH CXEMaMH, IMarpaMMaMu, HHOH IpaduKoi 1 nX KOMOHMHAIUIMH.

KoMMyHHKATHBHBIC YHHBepCcATbHbIC YueOHbIC NeicTBHS:

e B X0fe 00CYyXIeHHs y4eOHOro MaTepuaia, pe3yabTaToB Ja00paTOPHBIX paboT U MPOEKTOB 3a4aBaTh BOMPOCHI MO CYIIECTBY
0o0Cy)XIaeMoi TeMbl W BBICKA3bIBATH WICH, HAICJICHHBIC Ha pPELICHHE 3a/a4d M IIOJUIEpXKaHUE OJaroKenaTeIbHOCTH
OOILICHHS,

COIOCTABIISITH CBOU CY)KAECHUS C CYXKIACHUAMH APYTUX YIaCTHUKOB AUAJIOra, OOHAPYKUBATh Pa3INIUE U CXOICTBO IMO3HIIHUI;
BBIpa)kaTh CBOIO TOUKY 3PEHHMS B YCTHBIX M MHCBMEHHBIX TEKCTaX;

ITyOJIMYHO MPEICTABIATh PE3YABTATHI BBIIOIHEHHOTO (PM3UIECKOTO ONBITA (IKCIIEPUMEHTA, HCCIEOBAHMS, IPOEKTA);
MIOHMMATh ¥ HCTIOIB30BaTh IPEUMYIIIECTBA KOMAHAHON U MHIMBHULyaIbHON PaOOThI IIPH PEIIEHUH KOHKPETHON (PHU3MUECKOI
TIPOOIIEMET;

® [PUHMMATH LETH COBMECTHOH JESITENbHOCTH, OPraHW30BBIBATH NEHCTBUS 1O €€ JOCTIDKCHUIO: PACIpenersTb POy,

00CyXIaTh IPOIIECCHl M PE3yIhTaThl COBMECTHOM paboThl, 0000IIaTh MHEHUS HECKOIBKUX JFO/ICH;

®  BBINOJHATH CBOIO YacTh paboThI, JOCTHrasl KaueCTBEHHOI'O PE3ylbTaTa MO CBOEMY HAIIPABICHHIO M KOOPJUHUPYS CBOH

JEHUCTBHSA C APYTUMH WICHAMHI KOMAaH/IbI;

®  OLICHMBATh KAUYECTBO CBOETO BKJIA/A B OOIIMH MPOAYKT IO KPUTEPHAM, CAMOCTOSITENBEHO C(HOPMYIUPOBAHHBIM YIaCTHUKAMHU

B3aUMOJEUCTBHSL.
PeryasiTuBHbIC YyHUBepCaIbHbIC y4eOHbIe AeiiCTBUS
Camoopranu3anms:

®  BBEIABIITH MPOOJIEMBI B )KU3HEHHBIX M YIEOHBIX CUTYalUsIX, TPEOYIOIINX UTS pelieHns] GU3NIecKuX 3HaHUM;

®  OPHMEHTHPOBATHCS B PA3JIMYHBIX MMOJXOAAX NPUHATHS peIIeHNH (MHANBHYAIbHOE, IPHHATHE PELICHHS B TPYIITE, IPUHATHE
PpeLIeHH TPYNIToi);

®  CaMOCTOSITENILHO COCTABIIATH AJITOPUTM peuieHus (PU3MUECKOH 3a/71aud WM TUIaHa WCCIIEOBAHMSA C YUETOM HMEIONIHXCS

pPeCypCoOB B COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh NpeiaraéMble BAPHAHTHI PEIICHNI;



Jc1aTb BI)I60p u 6paTL OTBCTCTBCHHOCTD 3a PCLICHUC.

CaMOKOHTPOJIb, IMOLMOHAJILHBI MHTEJJIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYallu! M IpeyIarath IiaH e€ N3MEHEHMS;

OOBSACHSTH IPHYUHBI JOCTIKEHHS (HEIOCTIDKEHNUS) PE3YAbTATOB JESTEIbHOCTH, 1aBaTh OLCHKY TPHOOPETEHHOMY OIBITY;
BHOCHUTH KOPPEKTHBHI B JAEATENHGHOCTH (B TOM YHCIIE B XOJ| BBINOJHEHUS (U3MYECKOTO WCCIECJOBAHMS WIIM TMPOEKTa) Ha
OCHOBE HOBBIX OOCTOSITEIHCTB, N3MEHHBIINXCSI CUTYALMi, yCTAHOBJIEHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEH;

OLIEHWBATh COOTBETCTBHE PE3YJIbTaTa LIEJIH U YCIOBUSIM;

CTaBUTH ce0sl HA MECTO JPYTOro YeIOBeKa B XOZ€ CIIOpa MU IMCKYCCHU Ha HAyYHYIO TEMY, HOHUMAaTh MOTHBBI, HAMEPEHUS
1 JIOTHKY APYTOro;

MIPU3HABATh CBOE MPABO Ha OLIMOKY MPH pelIeHnH GU3MUYECKUX 3a]ad WIN B YTBEPXKICHUAX Ha HayYHbIE TEMBI U TAKOE JKe
TIPaBo APYroro.

NPEJIMETHBIE PE3YJIbTATHI
K koHiy oOyueHust B 7 KJacce NpeIMETHbIC Pe3ylbTaThl Ha 0a30BOM YPOBHE JOKHBI OTPakaTh CHOPMHUPOBAHHOCTH Y
00yJaromuxcsl yMEHUIH:

WCIIONIb30BaTh MOHSITHS: (PM3MYECKUE W XUMHUYECKHE SBICHHS, HAONIOAEHHE, SKCIIEPUMEHT, MOJIEIb, THUIIOTe3a, SANHUIIBI
(u3MUeCKUX BENWYMH, aTOM, MOJEKyJa, arperatHble COCTOSHMS BemlecTBa (TBEPAOE, JKUAKOE, Ta3000paszHoe),
MeXaHMYeCKOe JBW)KEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, NMPSIMOJIMHEWHOE), TPAeKTOpHs, PaBHOICHCTBYIOIAS CHUIIA,
nedopmanus (ynpyras, IIacTUYECKasi), HEBECOMOCTb, COOOIIAIONIUECS COCY/IbI;

pasnuuath sBieHUsT (AUQQY3Usl, TEMJIOBOE NBIDKEHHWE YACTHI] BEIECTBA, PAaBHOMEPHOE [BIDKEHHE, HEpPaBHOMEpPHOE
JIBIDKEHUE, MHEPIIMS, B3AaUMOJICHCTBUE TEI, pAaBHOBECHE TBEPABIX TeJ C 3aKPEIIEHHOI OChIO BpallleHNs, TIepeiada JaBJleHuUs
TBEPBIMH TEJIAMH, KUJIKOCTSAMH U Ta3aMu, aTMoc(epHOe NaBlieHne, IIaBaHue Tell, IPEBPaIleHNs] MEXaHMYeCKOW YHEPTUH)
IO ONNMCAHUI0 UX XapPaAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIINUX JaHHOC (bI/I3I/I‘IeCKOC SIBJICHHUC,
pacrio3HaBaTh IPOSBICHUEC N3YICHHBIX q)HSH‘{eCKI/IX SIBIICHUH B OKpYXaroleM MHUpE, B TOM YUCIIC (bI/ISI/I'—ICCKI/Ie SIBJICHHUS B
IIPUPOJE: NMPUMEPHI IBWKEHUS C Pa3IMUHBIMM CKOPOCTSMH B KMBOW M HEXHUBOW IPUPOLE, NCUCTBHE CWIbI TPEHUS B
NPUPOJIEC ¥ TEXHUKE, BIMSIHUE aTMOC(EPHOro IaBJICHHS HA )KUBOM OpraHW3M, IUIaBaHKe PhIO, phIuary B TeJle 4eI0BeKa, pu
9TOM TMEPEeBOAMTH MPAKTUYECKYIO 3aJady B Y4eOHYIO, BBIJCIATH CYIIECTBEHHbIE CBOMCTBA (NMpH3HAKW) (pU3MUECKHX
SIBJICHU;

OIUCHIBATh M3Y4YEHHBIE CBOMCTBA Tell W (DU3MUECKHE SIBICHUS, HCHONB3Ys (HU3MYECKHe BENUYUHBI (Macca, oO0bEéM,
IUIOTHOCTb BEILECTBA, BPEMs, IIyTh, CKOPOCTb, CPEAHSS CKOPOCTh, CUJIA YIIPYTOCTH, CHJIa TSXKECTHU, BEC Tella, CHiIa TPEHMU,
naBjeHue (TBEPIOro Tena, >KUAKOCTH, Ia3a), BBHITAJKHBAIONIAs CHIA, MEXaHWUYecKass padoTa, MOIIHOCTh, IUIEYO CHIIBL,
MOMEHT CHJIbI, KO3()(DHUIIMEHT [0JIE3HOr0 ASHCTBUA MEXaHU3MOB, KHHETHYECKAas U IOTEHIUAJIbHAS SHEPT 1A ), [IPH O CAHUN
NPaBUJIBHO TPAKTOBATH (PU3NUECKUI CMBICT MCIOIb3yEMbIX BEIMUMH, HX 0003HAUEHHUS U SIMHULBI (PM3MIECKHUX BEUYMH,
HAaxXomuTh (HOpMyIbI, CBS3BIBAIOIINE JaHHYIO (M3MYECKYI0 BEIHYMHY C IPYTUMH BEIMYHMHAMH, CTPOUTH TI'paduKH
W3y4YEHHBIX 3aBUCUMOCTEH (DM3MYECKHUX BETHMYMH;

XapaKTepHU30BaTh CBOICTBA Tel, (HM3HUECKHE SBICHUA M MPOLECCHI, MCIONb3Ys MpaBHiIa CIOKEHUS CHI (BOOIb OZHON
npsiMoi), 3akoH ['yka, 3axoH [lackains, 3akoH ApxuMesa, MPaBUIIO paBHOBecHsl pbiyara (OJIOKa), «30JI0TOE TPABHIIO
MEXaHHUKH, 3aKOH COXpaHEHUs] MEXaHMYECKOH 3HEPriH, IPH 3TOM JaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA H 3aITHCHIBATh
€ro MaTeMaTH4eCKOE BBIPaKEHUE;

OOBSACHATH (U3MUECKHE SBICHUS, IPOLECCHl M CBOMCTBA TeJ, B TOM 4YHCIE M B KOHTEKCTE€ CHTyalHui
MPaKTUKO-OPHEHTUPOBAHHOTO XapakTepa: BBUIBIATH NPHUYMHHO--CIIEICTBEHHBIC CBSA3H, CTPOMTH OOBsICHEHHEe H3 1-2
JIOTMYECKUX INaroB ¢ OHopoil Ha 1—2 W3yYeHHBIX CBOHWCTBAa (U3MYECKHX SBICHHWH, (QU3MYECKHX 3aKOHA I
3aKOHOMEPHOCTH;

pemiaTh pacy€THble 3agaud B 1—2 MeHCTBHS, UCIIOIB3YS 3aKOHBI U (DOPMYIIBL, CBA3BIBAIOIIME (PU3NUECKHE BEIMYMHBL Ha
OCHOBE aHAJIM3a YCIOBHS 33/Ia4 3aIlMCBHIBATH KPaTKOE YCIIOBHE, ITOJCTABILATH (PU3NUECKUE BEIMYMHBI B (OPMYIBl U
MIPOBOUTH PACUEThl, HAXOAUTH CIIPABOYHBIE JAHHBIE, HEOOXOAMMBIE IJISI PEIICHHs 33a7ad, OLEHWBATh PEATNCTUYHOCTD
MOTYYEHHOW (PU3UUYECKOM BEITUUUHBI,

pacIio3HaBaTh NPOOIEMBI, KOTOPHIE MOKHO PEMINTH NPH HOMONM (U3MUECKHX METOAOB, B OIMMCAHWU HCCIEIOBaHMS
BBIJIETISITH NIPOBEPAEMOE TIPEIIONIOKEHNE (THITOTE3Y), pa3indaTh U HHTEPIPETUPOBATH MOMYyUEHHBIN pe3ynbTaT, HAXOAUTh
OILIMOKH B XOJI€ OIBITA, JIEATh BBIBOBI ITO €0 PE3yAbTaTaM;

MIPOBOJIUTH OIBITHI 110 HAOMIOACHUIO (PU3NYECKUX SBICHUH WM (PU3NYECKUX CBOWUCTB Tel: (GOPMYITHPOBATh MPOBEPsSEMBIS
TIPEATIOIOKEHNS, COOMpaTh YCTAHOBKY M3 TPEUIOKEHHOTO O0OPYIOBAaHWS, 3aITUCHIBATH XOJ OMBITa M (HhOPMyTHpPOBATH
BBIBOJIBI;

BBINOJHATH NPSIMbIE M3MEPEHUSI PACCTOSHHS, BPEMEHH, MacChl Tena, 00bEMa, CHIIBI M TEMIEPATYphl C MCIIOIb30BAHHEM
AHAJIOTOBBIX M MU(POBBIX MPUOOPOB, 3aIICHIBATH TOKA3aHHS MPHOOPOB ¢ YIETOM 3aJaHHON abCOIIOTHON MOTPEITHOCTH
HU3MEPEHU;

MIPOBO/INTD UCCIIEAOBAHNE 3aBHCUMOCTH OJHOH (PU3NUECKOM BEIMUMHBI OT APYTOH C NCTIOIb30BAHUEM PSIMBIX H3MEPEHUH
(3aBHCHIMOCTH ITyTH PaBHOMEPHO ABIKYILETOCS Tella OT BPEMEHH JBIDKESHUSI TENA, CUIIBI TPSHNUSI CKOJIBKEHHMS OT Beca Tela,
KayecTBa OOpaOOTKH IOBEPXHOCTEH TENM W HE3aBUCUMOCTH CHJIBI TPEHWS OT IUIOMIAZM CONPHUKOCHOBEHHS TEN, CHJIBI
YIPYTOCTH OT YJIMHEHUS TPYXUHBI, BBITAIKUBAIONICH CHIBI OT 00bEMa MOTpYXEHHOH YacTH Tela W OT IUIOTHOCTH
KHUJKOCTH, €€ He3aBUCHMOCTH OT IUIOTHOCTH TeMa, OT TIyOWHBI, Ha KOTOPYIO TOTPYKEHO TENO, YCIOBHU IIaBaHUS Tell,
YCIIOBHI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B IUITAHWPOBAHUH Y4EOHOTO MCCIEIOBAHMS, COOMPATh YCTAHOBKY U
BBINOITHATH U3MEPEHUS, CIIEAYSI IPEUIOKEHHOMY IUTaHy, (GPUKCUPOBATH PE3YAbTATHI MOIYICHHON 3aBUCHMOCTH (PU3NIECKUX
BEJIMYMH B BU/IE IPEIOKEHHBIX TAOIHUII ¥ rpaMKOB, JIeJaTh BHIBOABI IO PE3yIbTaTaM HCCIIeIOBAHMS;



MIPOBO/INTH KOCBEHHBIE N3MEPEHHs (PU3MUECKUX BEIMYHH (TIIIOTHOCTH BELIECTBA XKHUIKOCTH M TBEPJOTO TEJa, CHIAa TPEHHS
CKOJIbKEHUS, JIaBJICHUE BO3/1yXa, BHITAJIKMBAIOIIAS CHIIa, IEHCTBYIOIIAs Ha IOTPY>KEHHOE B JKUIKOCTH TeJ0, KodddurmeHt
TIOJIE3HOTO JISWCTBHS IIPOCTHIX MEXaHU3MOB), CIIEIYs! TPEAI0KEHHON NHCTPYKIIMU: TIPY BBITIOTHEHUH M3MEPEHHH cOOMpaTh
SKCIEPUMEHTANBHYIO YCTAHOBKY M BBIYHCIIATH 3HAYEHHE HCKOMOM BEMYUHBL;

co0JTI0/1aTh ITpaBMIIa TEXHUKH 0E30ITaCHOCTH IIpU pabdore ¢ 1abopaTopHBIM 000pYIOBaHHEM;

YKa3bIBaTh IPUHIMITEI ICHCTBHS IPHOOPOB M TEXHUYECKUX YCTPOHUCTB: BECHI, TEPMOMETP, THMHAMOMETP, COOOIIAIONIIECS
cocyapl, 6apoMeTp, pbldar, MOABMKHBINA M HETTOJBIKHBIN 010K, HAKJIOHHAS IIOCKOCTH;

XapaKTepru30BaTh IIPUHIMUIIBI AEHCTBUS N3YUYSCHHBIX NPUOOPOB M TEXHUYECKUX YCTPOHUCTB C OIIOPOi HA MX OIMHCAHUSA (B TOM
qycIle: NOAUIMIHHUKY, YCTPOMCTBO BOAOINPOBOJA, THMAPABIMYECKHN IPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOH HAacoC,
apeoMeTp), HCIOIb3ysl 3HAHUA O CBOWCTBaX (DM3MUECKUX SABJICHUM U HeoOXOoquMble (U3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MIPUBOAMTE IIpUMeEpHl (HAXOAWTh MH(OPMANHMIO O MPUMEPax) MPAKTUUECKOTO HCIOIb30BaHMS (PU3NYECKNX 3HAHUN B
MIOBCEAHEBHOMN XHU3HU 1711 oOecredeHns 0e30acHOCTU MPU 00palleHuy ¢ NpudopaMyu U TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHHs 310POBbs U COOJIIOAECHNS HOPM 3KOJIOTMYECKOI0 IOBEJICHNUS B OKpYKaloLel cpene;

OCYILIECTBIISITH OTOOP MCTOYHHMKOB MHQOpManuu B MIHTepHETE B COOTBETCTBHH C 3a/JlaHHBIM ITOMCKOBBIM 3alpocoM, Ha
OCHOBE MMEIOIIUXCS 3HAHUA M MyTEM CpaBHEHUs Pa3jIMYHBIX MCTOYHUKOB BBIACIATH WH(OpPMAILWIO, KOTOpas SBISETCS
MIPOTUBOPEUHMBON MII MOXKET OBITh HEIOCTOBEPHOM;

UCIIONB30BaTh IPH BBHIIOJHEHUM Y4YEOHBIX 3aJaHMH HayYHO--TIONMYJSAPHYIO JIUTEpaTypy (u3nueckoro coaepxaHus,
CIIPaBOYHBIE MaTepHaNbl, pecypchl ceTu VIHTepHET, BIajeTh NpUEMaMM KOHCIIEKTHPOBAaHMS TEKCTa, MpeoOpa3oBaHUA
nH(poOpMaIUK U3 OJJHOH 3HAKOBOW CHCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHbIE KpaTKHE MUCHbMEHHbIE M YCTHBIE COOOLIEHHMS Ha OCHOBE 2—3 MCTOYHUKOB HH(OpMaLUu
¢bu3MUecKoro cogepKaHud, B TOM 4UCie IMyOIM4YHO AeNaTh KpaTKue COOOINEHMS O pe3ysibTaTaX IPOEKTOB WIH y4eOHBIX
UCCIIEZIOBaHUM, TIPH 3TOM TPaMOTHO HCIIOJIb30BaTh M3YYEHHBIH MOHITUIHBIA anmapar Kypca (pU3uKH, CONpoBOXIATh
BBICTYIUIEHUE NPE3EHTALUEN;

IPU  BBINIOJTHEHUH YYEOHBIX IPOEKTOB M WCCIIEIOBAHUI paclpeNensTh O0S3aHHOCTH B TPYIIle B COOTBETCTBHU C
IIOCTAaBJICHHBIMH 3aJa4aMH, CIICIUTh 32 BBINOIHEHHEM IUIaHA JCHCTBUM, aeKBaTHO OLEHHBATh COOCTBEHHBIH BKIAl B
JeSITebHOCTh TPYIIBI, BEICTPauBaTh KOMMYHHKAaTHBHOE B3aUMO/ICHCTBHE, YUUTHIBAsi MHEHHE OKPYXKAIOIIUX.

K koHiy oOyueHus B 8 Kiiacce mpenMeTHble pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)kaTh CQOPMHPOBAHHOCTH Y
00y4aroNIMXCsl YMEHUI:

HCTIONB30BaTh MOHATHS: Macca M pa3Mephbl MOJIEKYJ, TEIUIOBOE JBWKEHHE aTOMOB M MOJEKYJ, arperaTHbIe COCTOSHHS
BEIIIECTBA, KPUCTAIUINYECKHE ¥ aMOp(HBIE Tella, HACKIILICHHBIA M HEHACKILICHHBIH Map, BIAXKHOCTh BO3/yXa, TEMIIEpaTypa,
BHYTPEHHSSI DHEPTHS, TEIUIOBOM JBUIATENb, HIEMEHTAPHBIN MEKTPUUSCKUNA 3apsi, dJEKTPUIECKOe Moje, POBOAHUKH U
JBJIEKTPUKHU, IOCTOSHHBIN 3JIEKTPUUECKUM TOK, MArHUTHOE I10JIE;

pasnuyaTh ABJICHUS (TEIJIOBOE PACIIMPEHUE U CKaTHE, TeIUIoNepeiada, TEIUIOBOE paBHOBECHE, CMauMBaHNe, KalMJUIIPHbIC
SIBIICHUSA, WCHAapeHHe, KOHJAEHCAlWs, IUIaBJICHHWE, KpHUCTauIM3amus (OTBepAcBaHME), KHIIEHHE, TeIulomnepenadya
(TEeTIONpPOBOAHOCTD, KOHBEKIIHS, U3JIydCHUE), SJCKTPU3AIMS Tel, B3aUMOACHCTBHE 3apsAA0B, ACHCTBHS 3JICKTPHUECKOr O
TOKa, KOPOTKOE 3aMBIKaHHE, B3aMMOJCIICTBME MAarHUTOB, [EHCTBME MAarHUTHOI'O MO HA IPOBOJHUK C TOKOM,
3JIEKTPOMATrHUTHAS MHIYKIIHA) IO OMHMCAHUIO MX XapaKTEPHBIX CBOICTB U Ha OCHOBE OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE
(busnueckoe sBICHHE;

pacrio3HaBaTh MPOSBICHUE U3YUSHHBIX (PU3NYECKHUX SIBJIICHHI B OKPYXKAIOIIEM MHpPE, B TOM YHCIie (U3MIECKUE SIBICHUS B
MIPUPOZE: TTOBEPXHOCTHOE HATSHKEHHE M KAWUIPHBIC SBJICHUS B MPUPOAE, KPUCTAIUIBI B TpUpose, u3nydenne ColHIa,
3aMep3aHue BOJOEMOB, MOpPCKUE OpH3bl, 00pa3oBaHME POCHI, TyMaHa, UHEsl, CHeTa, JIEKTPUUECKUE SIBIICHUs B aTMocdepe,
ANIEKTPUUYECTBO JKUBBIX OPraHM3MOB, MATHUTHOE TMOJIEe 3eMJIH, JIpeild MoiarocoB, pojb MarHUTHOTO MOJS VIS JKH3HU Ha
3emiie, MONSPHOE CUSTHUE, MIPU ITOM IEPEBOJUTH MMPAKTHUECKYIO 3aJ[a4y B y4eOHYIO, BBIIEISTh CYIIECTBEHHbBIE CBOICTBA
(npu3HaKu) HUINUECKUX SBICHHN;

OIUCHIBATh HW3y4YCHHBIC CBOWCTBA Tel W (PU3MUYECKHME SBICHMS, HCHONB3Ys (U3MYECKHE BEIMYMHBI (TEeMIepaTypa,
BHYTPEHHSISI SHEPT S, KOJIMYECTBO TEIUIOTHI, yAeNbHAs TEIUIOEMKOCTh BEIIECTBA, YAENbHAS TEeIDIOTa IUIABJICHUS, YACTbHAS
TEIUIOTa Tapoo0pa30BaHusl, YAEIbHAS TEIUIOTAa CTOPAHUS TOILTHBA, KO3 (HUIIMEHT MOJIE3HOT0 JEHCTBHUS TEITOBOH MAaIITHHBL,
OTHOCHTEIIbHAS! BJIQKHOCTb BO3[yXad, SJCKTPHUSCKUHA 3apsi, CHIa TOKA, IEKTPHUYECKOE HANpSHKEHUE, CONMPOTHBICHUE
MIPOBOTHUKA, YIEIFHOE COMPOTHUBIICHUE BEIIECTBA, Pa00Ta M MOIITHOCTD AJIEKTPUIECKOT0 TOKA), IPH OMFCAHUH MTPABHIHLHO
TPAKTOBaTh (PU3MYECKHU CMBICT HCHOJB3YEMbIX BEJIHYHH, 0003HAYCHHUS W CAWHUIBI (DU3UUSCKUX BEIUYMH, HAXOIUTh
(hopMyIBI, CBS3BIBAIOIINE JAHHYIO (DU3WYECKYI0 BENUYMHY C OPYTUMH BEIWMYMHAMH, CTPOUTH TPpapUKA H3yIEHHBIX
3aBUCHMOCTEN (PU3NIECKUX BEJIMIUH;

XapaKTepu30BaTh CBOMCTBA TelN, (U3NUCCKUE SIBICHUS W TIPOIECCHI, MCIONB3YsS OCHOBHBIC MOJOKEHUS MOJCKYISIPHO-
-KUHETUIECKOM TEOpHUU CTPOCHHUS BEIIECTBA, IPHHIMUII CYIEPIO3UINN TOJel (Ha KadeCTBEHHOM YpPOBHE), 3aKOH
COXpaHeHHS 3apsia, 3akoH OMa [uig yuacTka menw, 3akoH Jxoyns—JIeHIa, 3aKoH COXpaHEeHUs! YHEPTHH, TIPH 3TOM aBaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA ¥ 3aIHCHIBATH €T0 MATEMAaTHUECKOE BBIPAKEHIE;

OOBICHATH (PH3MUECKUE TPOIECCH M CBOWCTBA TEN, B TOM YHCIIC M B KOHTEKCTE CHTYAIlMi MPaKTUKO-OPUESHTHPOBAHHOTO
XapaKTepa: BEIBIATH MPUIMHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 |—2 JIOTHYECKUX MIaroB ¢ Omopoi Ha 1-2
M3YYEHHBIX CBOWCTBA (PM3UICCKUX SBICHUH, (PU3MIECKAX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHBIC 3a1aun B 2—3 ACHCTBHSA, UCTIONB3YS 3aKOHBI U ()OPMYIIEI, CBS3BIBAONINE (HYN3NICCKUEC BEITMYMHEBI: Ha
OCHOBE aHaJM3a YCIOBHS 3aJaul 3alMCHIBATh KPATKOE YCIOBHE, BEBISBIATH HEIOCTATOK JAHHBIX JUIS PEIICHUS 3a/1ayuH,
BBIOMPATH 3aKOHEI U (DOPMYITBI, HEOOXOAUMBIC IS €€ PEIICHUs, TPOBOUTH PACUETHl U CPAaBHUBATH IMOTyYCHHOE 3HAUCHUE
(hU3NIECKOM BETMYMHBI C U3BECTHRIMH TaHHBIM,



pacro3HaBaTh NPOOJIEMBI, KOTOPBIE MOXKHO PELIMTh MPH MOMOIM (H3HMYECKHX METONOB, HCIONb3ys OIUCAHHE
HCCIIeI0OBAaHMUS, BBIIEIIATh MPOBEPSEMOE MPEAIONIOKEHIE, OLICHUBATh MPABHIBHOCTD MOPSIIKA MPOBEICHHUS UCCIICIOBaHMUS,
JIeNaTh BBIBOJBL;

MPOBOJIUTH OMbBITHI MO HAONIOJCHUIO (U3NYECKUX SIBJICHHH WIM (PU3NYECKUX CBOWCTB TeNl (KANMUIAPHBIC SBICHHUA,
3aBUCUMOCTD JIaBIICHUS BO3AyXa OT ero o0b&Ma, TeMIepaTypbl, CKOPOCTH MpOLECCa OCTHIBAHUS W HATPEBaHHS IPH
H3JIy4EeHHH OT LIBETA M3y4aroliei (MOrIOMAoIIeii) MOBEPXHOCTH, CKOPOCTh HCTIAPSHUSI BOABI OT TEMIEPATYPhI KHIKOCTH
1 TIOIIA 11 € TIOBEPXHOCTH, DIICKTPU3ALHS Te ¥ B3aUMOJICHCTBUE AICKTPUIECKHX 3apsIOB, B3AUMOJCHCTBUE TOCTOSHHBIX
MAarHHMTOB, BU3yaJIM3allysi MATHUTHBIX MOJICH IOCTOSHHBIX MarHUTOB, IEWCTBUSI MATHUTHOTO MOJIS Ha TIPOBOAHKK C TOKOM,
CBOMCTBa OJJIEKTPOMAarHWTa, CBOMCTBA OJIEKTPOABUTATENS IIOCTOSHHOTO TOKa): (OPMYIMPOBATH NPOBEpsiEMBIC
MPEIONOKEHUS, COOUpATh YCTAaHOBKY M3 MPEIIOKEHHOIO 00OPYIOBAHHUS, OIMKHCHIBATH XOJ OMBITA U (POPMYITHUPOBATH
BBIBO/IBI;

BBITIONTHATh TPSAMBIE HM3MEPEHHUS TEMIIEPATYPhl, OTHOCHTEIBHOW BIIQKHOCTH BO3/yXa, CHJIBI TOKA, HATPSDKCHHS C
HCIIONB30BaHUEM aHAIIOTOBBIX TIPHOOPOB U JATYMKOB (DH3HUCCKHUX BEJIMYMH, CPABHUBATD PE3YIBTATH H3MEPEHHH ¢ yIETOM
3aJJaHHOM a0COIOTHOH IOTPEIIHOCTH;

MPOBOJIUTH UCCIICOBAHNE 3aBUCHMOCTH OJTHOM (PM3UUECKON BEUYUHBI OT APYTOH C MCTIOJIb30BAHUEM MPAMBIX H3MEPEHUIt
(3aBHCHMOCTD COTPOTHBIICHHUS MPOBOJHKUKA OT €r0 JUTHHBI, TIOMIA 1 MOMEePEYHOro CEYCHHs U YASIbHOIO COMPOTHBICHHSI
BEIIECTBA MPOBOJHMKA, CHJIBI TOKA, HIYIIEro 4Yepe3 MPOBOMHUK, OT HAMPSKEHHS HA TMPOBOJHHUKE, HCCICAOBAHME
HOCIIEZIOBATENBHOIO U NApaUIeIbHOTO COSUHEHUH IPOBOAHUKOB): IJIaHUPOBATh UCCIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBITIONTHATh U3MEPEHHUS, CIeAysl MPEIOKESHHOMY TUIaHy, (DHKCHPOBATh Pe3yJbTaThl MOJYUYCHHON 3aBUCHMOCTH B BHJIC
TabNuIl ¥ rpaduKoB, JeNaTh BHIBOBI IO PE3Y/IbTATaM HCCICIOBAHMS;

MPOBOJIUTh KOCBEHHBIC W3MEpEHUs] (H3MYECKHX BeMMYMH (yAenbHAs TEMIOEMKOCTh BEIIECTBA, COMPOTUBIICHHE
MPOBO/IHMKA, paboTa M MOIIHOCTH 3JIEKTPUYECKOrO TOKA): IUIAHUPOBATh M3MEPEHHs, COOMpaTh HKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIICAYs Hpe}lHO)I(eHHOﬁ HUHCTPYKIIUH, U BBIYUCJIATE 3HAUYCHNUEC BEJIMYUHBI;

co0JTI0/1aTh MTPaBUIIa TEXHUKH 0E30ITaCHOCTH MpU padore ¢ 1abopaTopHBIM 000PYIOBaHHEM;

XapaKTepru30BaTh IIPUHIIUIIBI JEHCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOKUCTB C OMOPOH Ha MX ONucaHus (B TOM
YHClIe: CUCTEMa OTOIUICHUSI IOMOB, TMTPOMETp, MapoBasi TypOWHA, aMIIEpMETp, BOJBTMETpP, CUETUUK DIIEKTPUUECKON
SHEPTUH, OJEKTPOOCBETHTENIbHBIC MPUOOPHI, HATPEBATENBHBIC  AJIEKTPONPUOOPHI  (IPUMEPBI),  IIEKTPHUICCKHE
HPEIOXPAHUTENH, SIICKTPOMATHHT, JIICKTPOBUTATEND TOCTOSHHOTO TOKA), MCIOb3Ysl 3HAHHUSI O CBOMCTBAX (HDHU3MIECKHUX
SIBJICHUI ¥ HEO0OXOoAnMble (PU3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IIPOCThIE TEXHUYECKHE YCTPOICTBA M M3MEPHUTEIbHbIC NPHOOPH IO CXEMaM M CXEMAaTHYHBIM PHCYHKaM
(PKMIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUIaTeIb BHYTPEHHETO CrOpaHus, IEKTPOCKOII, PeocTar),
COCTaBIIATh CXEMbI JIEKTPUUYECKHUX Ieell ¢ IOCIeA0BaTeNbHBIM U MapauielbHbIM COSANHEHHEM 3JIEMEHTOB, pa3iindast
YCIIOBHBIE 0003HAYEHHMS JIEMEHTOB HJICKTPHUYECCKHUX LETICH;

NPUBOJUTL HPUMEPH (HAXOOWTh MHGOPMALMIO O MpUMepax) NPAKTHYECKOTO HCIIOIb30BaHUA (U3NUECKUX 3HAHMI B
MIOBCEAHEBHOMN XM3HU A7l 00ecIieueHns] 0e30MacHOCTH MPH OOpallleHuH ¢ MpuOopaMyu U TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHHs 3A0POBbs M COOJIIOACHNS HOPM 3KOJIOTHYECKOT0 IOBEIICHHUS B OKPY)KAIOLIEeH cpeae;

OCYILECTBIIATH MOUCK MH(popMarmu (U3MYEcKoro copepxanusd B VHTepHETE, HA OCHOBE MMEIOIIMXCSA 3HAHUH U MYTEM
CpaBHEHUS JOIOJHUTENBHBIX HCTOYHUKOB BBIACIATH MH(POPMALUIO, KOTOPAs ABJIAETCS NPOTHBOPEUUBOM WIIH MOXKET OBITh
HEZ0CTOBEPHO;

UCIIONB30BaTh NP BBIIOJHEHWM Y4YEOHBIX 3aaHMH HAy4YHO--TIONMYJSAPHYIO JIUTEpaTypy (u3HYeckoro comepikaHus,
CIIPaBOYHBIE MAaTepHaNbl, Pecypchl ceTh VHTepHET, BIajgeTh NpHEMaMH KOHCIIEKTHPOBAaHHS TEKCTa, MpeoOpa3oBaHMA
uH(pOpMAIINK U3 OJIHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;

co31aBaTh COOCTBEHHBIE IMCHbMEHHBIE U KPATKHE YCTHBIE COOOIIEeHNs, 000011as HHGOPMAIMIO U3 HECKOIBKUX HCTOYHUKOB
(GU3MYECKOro COOep)KaHud, B TOM 4YHCIe MyOJMYHO IPENCTaBIATH PE3yAbTaThl HNPOSKTHOM HIM HCCIIENOBATENBCKOH
JeATENFHOCTH, MPU 3TOM TIPaMOTHO HCIIONB30BATh M3YUCHHBIH MOHSATUHHBIN ammapar Kypca (H3UKH, CONPOBOXIATH
BBICTYIUICHUE NIPE3CHTALHCH;

IIPH BBHITIOJTHEHUH YYeOHBIX MPOEKTOB U HCCIIEA0BaHHN (DU3UUECKUX MPOLIECCOB paclpenesiaTh o0sM3aHHOCTH B TPYIIE B
COOTBETCTBHH C ITOCTABICHHBIMH 3a/1a4aMH, CIISAUTH 32 BHITIOJTHEHUEM IUIAHA IEUCTBUI H KOPPEKTHPOBATH €T0, aleKBaTHO
OLICHUBATh COOCTBEHHBI BKJIAJ B JIEATEIBHOCTH IPYIIIBL, BEICTPAUBATh KOMMYHHKATHBHOE B3aMMOJCHUCTBHUE, MPOSBILSA
TOTOBHOCTB pa3peniaTb KOH(QIUKTEL.

K xonmy oOyueHns B 9 KJiacce mpeaMeTHBIC pe3ylbTaThl HAa 0a30BOM YpPOBHE JODKHBI OTPa)KaTh COPMHUPOBAHHOCTH Y
00yJarOmuUXCsl YMEHUIHA:

WCTIONB30BATh TIOHATHSA: CHCTEMa OTCY€Ta, MaTepuayibHas TOYKa, TPACKTOPHS, OTHOCHUTEIBHOCTh MEXaHHYECKOTO
IBIDKEHUS, aedopmaims (ympyras, IUIacTHYecKasl), TPEHHE, NEHTPOCTPEMHUTENbHOE YCKOPEHHE, HEBECOMOCTh H
MIepeTPy3KH, IEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TENO, LEHTP THKECTH TBEPIOTO TeNa, PAaBHOBECHE, MEXaHHUYECKHE
KoyeOaHMs U BOJHBI, 3BYK, HH(PA3BYK M YAbTPA3BYK, JIEKTPOMATHUTHBIC BOJHBI, IIIKaJla 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OIM30pYKOCTh 1 JaTbHO30PKOCTb, CHEKTPHI MCITYCKAaHWS W TOTJIOLICHUS, anb(a-, OeTa- W raMMa-u3aydeHus, U30TOIIbI,
siIepHast SHEPTeTHKA;

pa3nnyaTh SBICHUS (PaBHOMEPHOE W HEPABHOMEpPHOE NPSIMOIMHEHHOE IBIDKEHHE, PaBHOYCKOPEHHOE MPSMONMHEHHOE
JIBIDKEHUE, CBOOOIHOE MaJeHHE Tel, PAaBHOMEPHOE [BIKEHHWE IO OKPYKHOCTH, B3aWMOACHCTBHE Tel, PEaKTHBHOE
JIBIDKEHHUE, KojeOaTeNnbHOe JABIKEHHE (3aTyXarolye M BBIHYKACHHbIE KoiieOaHMs), PE30HAHC, BOJIHOBOE JBIKEHHE,
OTpaXkeHHE 3ByKa, IPSIMOJIMHEITHOE PacIpOCTpaHEHHE, OTPAKEHUE U MTPETIOMIICHHE CBETA, TIOJTHOE BHYTPEHHEE OTpaKEHHUE
CBETa, pas3lokeHHe Oenoro cBera B CIEKTP M CIOXKEHHE CIEKTPAJIbHBIX IBETOB, AWCIIEPCHS CBETa, €CTECTBEHHAs
PafMoaKTHBHOCTh, BOSHUKHOBEHHE JIMHEHIATOr0 CIEKTPA M3TYIEHHMsI) TI0 OITMCAHHIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OITBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NIECKOE SIBJICHNUE;



pacrio3HaBaTh MPOSBICHUE N3YYCHHBIX (PU3NUECKHX SIBICHUH B OKpY)KaIOIeM MUpe (B TOM 4Hcie (pru3ndecKue sIBICHHS B
MIpUpOJe: TIPWINBLI M OTJIMBEI, ABIXKEHHE TuiaHeT CONHEYHOH CHCTEMBI, PEaKTHBHOE JBW)KEHHE JKUBBIX OPTaHU3MOB,
BOCHPUSATHE 3BYKOB KUBOTHBIMH, 3eMJIETPSICEHIE, CEHCMUYECKUE BOJIHBI, ITyHAMH, 3XO0, IIBETA TeJl, ONTHYECKUE SIBJICHUS B
TIpupoje, OMOIOTHYEcKoe JIeHCTBHE BUIMMOTO, YIBTPA(HUOIETOBOIO U PEHTIEHOBCKOI'O H3IyYEeHHH, €CTECTBEHHBIN
panuoaKTUBHBIN (DOH, KOCMUYECKHE JIYdH, PaIHOaKTUBHOE W3TydCHUE TPUPOIHBIX MIHEPAJIOB, ACHCTBIE PaJOaKTUBHBIX
W3Ty4eHNH Ha OpPraHW3M YeJOBeKa), IPH 3TOM IEPEBOIUTD MPAKTUIECKYIO 3a7ady B yI€OHYIO, BBIIEISATH CYIICCTBEHHBIC
CBOMCTBA (MTpU3HAKH) (HU3HUECKUX SIBICHUI;

OITUCHIBATH U3y4YEHHbIE CBOMCTBA TeJ M (PU3NUECKUE SIBIICHNUS, HCHIONB3Y (PU3NUECKHE BETMUUHBI (CPEIHSISI 1 MTHOBEHHAS
CKOpOCTH TeJla IPH HePaBHOMEPHOM JIBW)KEHHH, YCKOPEHHE, TIepeMeleHIe, 1Ty Th, YIioBas CKOPOCTh, CHJIa TPEHUS, CHia
YIIPYTOCTH, CHJIa TSDKECTH, YCKOpEHHE CBOOOIHOTO TMajeHWsl, BEC TeNa, UMITYJIbC Tela, UMIYJIbC CHJIBI, MEXaHHYeCKas
pabora ¥ MOILIHOCTb, NMOTEHIMANBHAS YHEPTHs Tela, MMOJHSITOrO HaJl MOBEPXHOCTBIO 3€MIIM, HOTEHIMAIbHAS JSHEPTHUs
CKaTOM MPYKWHBI, KHHETUYECKasi SHEPTHsl, ITOJTHASI MEXaHUYeCKast YHEPTHsl, TIEPUO]] M YacTOTa KoJleOaHHH, JUTMHA BOJIHBI,
TPOMKOCTb 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, I0KA3aTellb MPEIOMIIEHHS CPEAbI), P OMHCAHUU PaBUIILHO TPAKTOBATh
(U3MYECKUIl CMBICT HCIIONb3YyEMbBIX BEIWYMH, 0003HAYECHUS W €AWHMIBI (PU3NYECKHX BEJIMYWH, HaXOIUTh (popMyIbl,
CBSI3BIBAIOIINE JAHHYIO (DM3MYECKYIO BEIUUUHY C APYIMMH BEIWYMHAMH, CTPOUTH TpadUKd M3ydeHHBIX 3aBUCUMOCTEH
(U3MUECKHX BEINYNH;

XapaKTepu30BaTh CBOWCTBA Tej, (PU3MYECKHE SIBJIICHHMS M TPOIIECCHI, HMCIONB3Ysd 3aKOH COXPAaHEHHs DHEPTuH, 3aKOH
BCEMHPHOT'O TSATOTEHHsI, MPHUHIIMIT CYNEPIO3HUIMN CHII, TIPHHIMIT OTHOCUTENbHOCTH [ anwmies, 3akoHsl HploTOHA, 3aKOH
COXpaHEeHHs] UMITYJIbCa, 3aKOHBI OTPAYKEHUS U MPEIOMIICHUS] CBETA, 3aKOHBI COXPAHEHHMs 3apsI0BOT0 M MacCOBOTO YHCEN
NIPU SIIEPHBIX DPEaKIMsX, IPH ITOM JAaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHa W 3aIlMChIBaTh €ro MaTeMaTH4ecKoe
BBIpa)KEHUE;

00BSACHSTH (PU3NYECKHUE MPOLECCH U CBOWCTBA TEN, B TOM YHCIIE U B KOHTEKCTE CHTYyallMi MPaKTUKO-OPUEHTUPOBAHHOTO
XapakxTepa: BBISBIATH IPUYUHHO--CIIEICTBEHHBIE CBSI3U, CTPOUTh 00BsSCHEHUE U3 2—3 JIOTMUECKHX IIaroB ¢ ONopoi Ha 2—3
U3y4YEeHHBIX CBOMCTBA (PU3NYECKHX SBJICHHUN, (U3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemarth pacu€THbIe 3a/1a4u (OMUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUIT), NCTIOb3Ysl 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIIHE
(bI/IBI/I‘-ICCKI/IC BEJIMYUHBI: HA OCHOBE aHa/IM3a YCJIOBHUS 3a/lavui 3alIUChIBATh KPATKOC YCIOBUE, BBISBJIATE HEAOCTAIOIIUE UITU
U30BITOYHBIEC JIAaHHBIC, BHIOMPATh 3aKOHBI M ()OPMYIIbI, HEOOXOAUMBIE Uil PELICHHs, MPOBOANUTH PAacu€Thl U OLIEHUBATh
PCATMCTUIHOCTD MMOJIYYEHHOI'O 3HAUCHHUA q)HSquCKOﬁ BCJIMYUHBI;

pacro3HaBaTb HpO6HCMbI, KOTOpPBIC MOXHO pCIIUTHL IIpU TTOMOIIU (bI/IBI/I‘-IeCKI/IX METOAO0B, HCIOJIBb3Yys OIHNCAHHE
HCCIICIOBAaHNA, BBIACIATH MPOBEPAEMOC MPECAIION0KECHUE, OLICHUBATH MMPABUJIBHOCTE NOPsAJAKA NPOBCACHUA UCCICIOBAHNAA,
JIeNaTh BBIBOABI, HHTEPIPETHPOBATH PE3YIbTAThl HAOMIOACHHH U OIBITOB,;

MPOBOJMTH OIBITHI N0 HAOMIOACHUIO (DU3MUYECKHX SIBICHUH WM (DU3HMYECKHX CBOWCTB TeNl (M3yd4eHHE BTOPOTO 3aKOHA
HeloToHa, 3aKOHAa COXpaHEHWs PHEPruu, 3aBUCHMOCTb MepHoja KojieOaHWH NMPYKMHHOTO MasTHHKA OT Macchl Ipy3a H
KECTKOCTH NPYKUHBI M HE3aBUCHUMOCTb OT aMIUIMTYIbl MaJbIX KoJleOaHHMi, MPsMOIMHEHOEe PaclpOCTpaHeHUE CBETa,
pasnoxxeHue 0enoro cBera B CIEKTP, W3y4EHHE CBOWCTB M300pakeHHS B IUIOCKOM 3€pKajle M CBOWCTB M300pa)KeHHS
npeaMera B coOMparomell JIMH3e, HaOIIOJCHHWE CIUIONIHBIX M JHMHEHYaThIX CHEKTPOB H3JIy4EHHS): CaMOCTOSTENIHHO
cobupaTh yCTaHOBKY M3 M30BITOYHOr0 Habopa 000pyAOBaHHS, OIMCHIBATh XOJ OMbBITA M €r0 Pe3yAbTaThl, OPMYIHPOBATH
BBIBO/IBI;

NPOBOJUTH IIPH HEOOXOTMMOCTH CEPHIO MNPSAMBIX W3MEPEHUH, Ompenensis cpelHee 3HaYeHHE H3MEpsSeMON BEeTMYMHBI
(poxycHOe paccTosiHuE cOOHparoLIei TMH3bI), 000CHOBBIBATH BHIOOP CIIOCO0A N3MeEpeHHs (M3MEPUTENILHOTO TPpUdopa);
MPOBOJMUTH HCCIEIOBAHUE 3aBUCHMOCTeH (DU3MUYECKHX BEMMYHMH C HCIOJIB30BAaHUEM IPSMBIX M3MEpEHHH (3aBHCHMOCTb
IyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JABMKEHHH 0€3 Ha4yaJbHOM CKOPOCTH, Iepuoaa KojeOaHHH MaTeMaTHYeCKOro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yIJla OTPa)KEHHUs CBETa OT yIJla IaJeHNs U yIla IPEIOMIICHHs OT yrila MaJeHus):
IUIAaHUPOBATh HCCIEA0BAHHE, CAMOCTOATEIBHO COOMPATh YCTAHOBKY, (PMKCHPOBAThH PE3yAbTaThl IOMYIEHHOH 3aBUCHMOCTH
(M3MYeCKHX BETMYMH B BUE TaOIHI] U Ipa(uKOB, JeNaTh BBIBOABI 10 PE3yIbTaTaM HUCCIESIOBAHUS;

MPOBOJIMTH KOCBEHHBIE M3MEpEHUs (PM3HUESCKUX BEIUYMH (CPEIHss CKOPOCTh M YCKOPEHHE Tela IPH PaBHOYCKOPEHHOM
JIBIDKEHUH, YCKOPEHHE CBOOOTHOrO MajeHUs, KECTKOCTh MPYKUHBI, KOOM(OUIMEHT TPEHUS CKONBKEHUS, MEeXaHUYeCKast
paboTa M MOIIHOCTb, YAaCTOTa M IEpUOA KoieOaHWH MaTeMaTHYECKOrO W NPYKHMHHOTO MAasTHUKOB, ONTHYECKas CHIa
coOuparonieil JUH3bI, paloaKTHBHBIA (OH): IUIAHHUPOBATH H3MEPEHHUs, COOMPATh JKCIEPUMEHTANBHYIO YCTAHOBKY H
BBITIOJTHATh M3MEPEHHUs, CIeAys IPEMIOKEHHOH HWHCTPYKIWH, BBIYHCIATh 3HAYCHHWE BEJIMYMHBI M aHAIM3HPOBATh
MIOJIyYE€HHBIE PE3YJIBTATHI C YUETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHUH;

cOONFOIaTh TPaBMIIa TEXHUKU 0€30ITaCHOCTH MPH padoTe ¢ 1abopaTOpHEIM 000pYI0BaHUEM;

pas3MyaTh OCHOBHBIC NPHU3HAKH HM3YYCHHBIX (DM3WYECKHX MOJCNeil: MaTepuanbHas TOYKa, aOCONIOTHO TBEPIOE TEo,
TOYCYHBIA UCTOUYHHK CBETA, JIyd, TOHKAS JINH3a, IUIAHETapHAs MOJENb aToMa, HyKIIOHHAs: MOJEIb aTOMHOTO SIIpa;
XapaKTepHU30BaTh IPUHIUITEI JEHCTBUS H3YUSHHBIX MPUOOPOB U TEXHUYECKUX YCTPOIMCTB ¢ OMOPOW HA UX ONMUCaHHS (B TOM
YHCIIe: CIIUIOMETp, AATYMKU IIOJIOKSHUS, PACCTOSHUS M YCKOPEHHs, pakeTa, 9XOJOT, OYKH, HEepUCKoIl, (oToanmapar,
ONTHYECKHE CBETOBOJPBI, CIIEKTPOCKOI, JO3MMETp, Kamepa BmibcoHa), MCHONB3ys 3HAHWS O CBOWCTBAX (PU3MUECKHX
SIBIICHUN ¥ HEOOXOAMMBIE (PU3NIECKUE 3aKOHOMEPHOCTH;

WCTIONIb30BAaTh CXEMBI M CXEMAaTHYHbIE PHCYHKH WM3YYCHHBIX TEXHHUYECKHX YCTPOMCTB, M3MEPUTEIBHBIX IPHOOPOB MU
TEXHOJIOTMYECKUX IIPOLECCOB IPH PEIICHUH Yy4eOHO--TIPAKTHYECKUX 3a/ad, ONTHYECKHE CXEMbI Ui ITOCTPOSHHUS
n300pakeHNH B IIIOCKOM 3€pKajie U COOMpAaroLIei JIMH3E;

NPUBOIUTH NPUMEPBl (HAXOOUTh MH(MOPMALMIO O MpPUMEpax) NPAKTHYECKOTO HCIIONb30BaHUS (U3NUECKUX 3HAHMI B
TIOBCETHEBHOW JKN3HU ISl 0OecTiedeHs 6e30acHOCTH NP OOpaIleHNH C MPUOOpaMH M TEXHHYECKUMH YCTPOHCTBAMH,
COXpaHEHMs 37I0pPOBbS U COOJIOIEHHST HOPM 3KOJIOTHYECKOT0 TOBEJICHUS B OKPYXKAIOIIeH cpene;



OCYLIECTBIISITh MOUCK MH(pOpManU puzndeckoro coxaepkanus B MHTepHETE, CAMOCTOATEIBHO (HOPMYIUPYST TTOMCKOBBIIN
3arpoc, HaXOMUTh ITYTH OIPEAETICHUs] JOCTOBEPHOCTH MOIY4eHHOW HMH(pOpPMalld Ha OCHOBE HMMEIOUIMXCS 3HAHUH M
JIONIOJTHUTENBHBIX CTOYHUKOB;

WCIIONIb30BaTh IIPY BBINOJHEHWW YYEOHBIX 3aJaHWi HayYHO--TIOMYJSIPHYIO JINTEpaTrypy (GH3HMYECKOro COAEpKaHus,
CIpaBOYHBIE MaTEpHaNbl, pecypchl ceTd VIHTepHeT, BianeTh NMpuéMaMu KOHCIEKTHPOBAHUS TEKCTa, NMpeoOpa3oBaHUs
nH(OopMannK U3 OJHOHW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIE NMCHMEHHBIE M YCTHBIE COOOIICHHS HAa OCHOBE HH(OPMALMM W3 HECKOIBKUX HCTOYHHKOB
(bU3MYECKOr0 COepKaHus, TyOJIMYHO MPEICTABIATH PE3YNIbTaThl MPOSKTHOM MIIM MCCIIEI0BATENHLCKOM NEeSITebHOCTH, ITPH
9TOM TPaMOTHO HWCIOJIb30BAaTh HW3YYEHHBIH MOHITUHHBIA anmapar W3y4aeMoro pasjena (U3UKH W COIPOBOXKAATH
BBICTYIJICHUE MTPE3EHTaIel ¢ y4ETOM 0COOEHHOCTEH ayaUTOPHH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KJIACC

Ne

HaumenoBaHue pa3ieioB H TeM

KoanuecTBo 4acoB

IIpakTHyeckue

JuekTpoHHbIE (U] POBLIE) 00pa3oBaTe/bHbIE

n/n MpPOrpaMmebl Bcero KoHTpoabHbIe pagoThbl pecypcnl
padoThI
Pazgen 1. @usuka u eé poJib B IO3HAHMM OKPYKAIOLIEr0 MUPa
1.1 dusmka - HayKa 0 IPUPOJIE 2 0 0 bubnmoteka I{OK https://m.edsoo.ru/7f416194
1.2 DU3HYECKIE BETMUUHEL 2 0 1 Bbub6mmoreka ITOK https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIA METOT MO3HAHUSI 2 0 1 bubnuoteka IJOK https://m.edsoo.ru/7f416194
Hroro 1o pasjeiny 6
Paznen 2. IlepBoHayanbHble CBeICHUS 0 CTPOCHHH BellecTBA
2.1 CtpoeHue BelecTsa 1 0 0 bubnuoteka IJOK https://m.edsoo.ru/7f416194
2.2 JIBIOKCHUE 1 B3AHMONICHCTBHE HaCTHIL 2 0 1 Bu6mmorexa I{OK https://m.edsoo.ru/7f416194
BEIIECTBA
2.3 ArperaTHbple COCTOSTHHUS BEIECTBA 2 0 0 bubnnoteka I{OK https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBM:keHHe 1 B3aMMOAeCTBHE TeJl
3.1 MeXaHHUECKOE ABWIKEHIE 3 0 0 Bbubnuoreka ITOK https://m.edsoo.ru/7f416194
3.2 Wueprus, Macca, IIOTHOCTh 4 0 1 Bbubnunoreka ITOK https://m.edsoo.ru/7f416194
3.3 Cuna. Buap! cun 14 1 2 Bbub6numoreka ITOK https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pasnen 4. JlaBjieHue TBEPABIX TeJl, JKUIKOCTEH U ra3oB
4.1 Jlasienne. Tlepenata Aapneuis TBEpAbIMH 3 0 0 bubmmoteka I{OK https://m.edsoo.ru/7f416194
TeNaMH, JKUAKOCTSMH U Ta3aMu
4.2 JlaBiieHue KUAKOCTH 5 0 0 Bbubnuoreka ITOK https://m.edsoo.ru/7f416194
4.3 AtMmocdepHoe 1aBieHne 6 0 0 Bbubmmoteka ITOK https://m.edsoo.ru/7f416194
4.4 i[;l:gizlzommmcm 11 1433 Ha TIOTPYIKEHHO® 7 1 3 Bubmmoreka ITOK https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3nen 5. PaboTa 1 MOIHOCTDb. JHeprus
5.1 Pa6ora 1 MOIIHOCTH 3 0 1 bubnunorexa ITOK https://m.edsoo.ru/7f416194
5.2 IpocTeie MEXaHU3MBI 5 0 1 bubnunoreka IIOK https://m.edsoo.ru/7f416194
5.3 MexaHuuecKast SHEPTHs 4 1 1 bubnunoreka IIOK https://m.edsoo.ru/7f416194
HWroro no pazaeny 12
Pe3sepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 3 12
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8 KJIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3iesioB H TeM
/i nporpaMmbL Beero KounTtpoabHubie IpakTHyeckue DuiekTpoHHbIE (U] POBLIE) 00pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Paznea 1. TensoBble siBJIeHUS
1.1 CTpoeHue 1 CBOWCTBA BEIIECTBA 7 0 0 bubnuoteka LIOK https://m.edsoo.ru/7f4181ce
1.2 TermnoBble MPOIECCHI 21 1 5 bubnuoteka LIOK https://m.edsoo.ru/7f4181ce
Hroro no pazueny 28
Paznen 2. DiiekTpuyeckne 1 MATHUTHBIE SIBJIEHHUS
2.1 aﬂeKTqueCKH? 3apALL. 3APKCHHBIC TeNa 7 0 1 bub6muoreka IIOK https://m.edsoo.ru/7f4181ce
U MX B3aUMOJIEHCTBHE
2.2 [ToCTOSIHHBIN IEKTPHIECKHUI TOK 20 1 7 bubnuoteka LIOK https://m.edsoo.ru/7f4181ce
2.3 MaruuTHEIE SIBICHUS 6 1 15 bu6muorexa IIOK https://m.edsoo.ru/7f4181ce
2.4 DneKTpOMarHUTHAsT HHIYKIHSI 4 0 0 bubanoreka [IOK https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemsi 3
OBHIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 3 14.5
9 KJIIACC
KosimyecTBO YacoB
Ne HaumMeHoBaHue pa3/iesioB U TeM
/i ——— Beero KonTposibHbie IpakTuyeckue DJIeKTpoHHbIe (HU(POBHIE) 00pa3oBaTeIbHbIE Pecypchl
padoThI padoThI
Paszgen 1. Mexann4yecKkue sIBJeHHUS
1.1 x{;@zgecme ABIDKCHHE H CTIOCOGH! ero 10 0 1 Bbubnunorexa ITOK https://m.edsoo.ru/7f41a4a6
1.2 BzaumonelicTBue Ten 20 1 3 bubanorexa ITOK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHCHHSI 10 0 3 butnnorexa ITOK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Paznen 2. MexaHH4YeCKHe KOJ1€OAHUS M BOJTHbBI
2.1 MexaHnuecKue KoJIeOaHust 7 0 3 butnnorexa ITOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHW4ecKre BOJHBL. 3BYK 8 1 3 bubnnorexa ITOK https://m.edsoo.ru/7f41a4a6
HWroro no paznery 15
Pa3zjen 3. DjieKTPOMATHUTHOE 110J1€ ¥ 3JIeKTPOMATHUTHbIE BOJIHBI
3.1 ?;;I;gfxaiﬁﬁi?: Eg;;;f 6 0 2 Bbubmmoreka ITOK https://m.edsoo.ru/7f41a4a6
HWroro no pasneny 6

Pa3nea 4. CBeToBbI€ ABJIEHUA
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4.1 3aKoHbI pacnpoCTpaHeHHs CBETa 6 2 bubnuoteka [TOK https://m.edsoo.ru/7f41a4a6
4.2 JIvH3BI M ONTHYECKUE IPUOOPHI 6 3 bubmuoteka [TOK https://m.edsoo.ru/7f41a4a6
4.3 PasnoxxeHne 0enoro cBera B CIIEKTP 3 2 Bbubnunoreka [TOK https://m.edsoo.ru/7f41a4a6
HUroro no paznery 15
Pa3gen 5. KBantoBble siBJIeHUS
5.1 VcnyckaHue u TOTIIOUICHHE CBETa AaTOMOM 4 1 bubnuoteka LIOK https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO sipa 6 1 bubnuoteka LIOK https://m.edsoo.ru/7f41a4a6
5.3 SlnepHble peakiyu 7 1 bubnuoteka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Paznen 6. IloBTOPHTEILHO-060011IA1011IMIT MOAYJIb
6.1 Eyf:;g;iﬁi; :fg?g;;;z COACpAaH 9 2 bubaunoreka ITOK https://m.edsoo.ru/7f41a4a6
HUroro mo paszaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

YYEBHO-METO/IUYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O NTPOLLECCA

OBSIBATEJIbHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» ®usuka, 8 knacc/ [epsimkuna .M., ViBanos A.U., AxionepHoe oo6miectBo «M3matensctBo «IIpocBerieHney

» @usuka, 9 xracc/ [epsimkua U.M., I'yrauk E.M., Banos A.U., [TlerpoBa M. A., AkuimoHepHOE 0011ecTBO «I31aTeIIECTBO
«IIpocBereHue»

» Ousnka: 7-i kacc: 6a30BbIN ypoBeHb: yueOHHUK, 7 Kiacc/ [leppiukun U.M., BanoB A.1., AKIiioHepHOE 00IIECTBO
«M3natenscTBO «IIpocBenienne

METOANYECKUE MATEPHUAJIBI AJ151 YUUTEJIA

®uznka. 8 kiacc. Merognueckoe nocoobue k yd. [lepoimkuna. - @umonosuy H.B.
®uznka. 7 knacc. Meroaudeckoe nocodue k yu. [leppimknna. - @umonosuy H.B.
®duznka. 9 knacc. Merognueckoe nocodue k yd. [lepoimknna. - @umonosuy H.B.

OUPPOBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://www.yaklass.ru

https://videouroki.net

https://resh.edu.ru

https://foxford.ru
https://rosuchebnik.ru/material/elektronnyeobrazovatelnye-resursypo-fizike/
http://schoolcollection.edu.ru

http://fcior.edu.ru

http://www.fizika.ru

http://kvant.mccme.ru/

http://www.escience.ru/physics

http://metodist.Ibz.ru/

http://classfizika.narod.ru/index.htm

http://physics.nad.ru/physics.htm.
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