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MNOACHUTEJIbBHAS 3AITMCKA

ConeprkaHue nporpaMMbl HalIpaBIeHO Ha (POPMUPOBAHHUE €CTECTBEHHOHAYYHOM IPaMOTHOCTH YYaILUXCS U
OpraHu3aIIo U3y4YeHUs: (PU3MKU Ha JeSITeIbHOCTHON OCHOBE. B Hell yUUTHIBaIOTCS BO3MOXKHOCTH MTPEIMETA
B peanm3anuu TpedoBanuii ®I'OC OOO k miaaHupyeMbIM JIMYHOCTHBIM U METANIPEMETHBIM Pe3yIbTaTaM
00yueHus, a TAK)KEe MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUYHBIX YYEOHBIX IIPEIMETOB Ha YPOBHE
OCHOBHOTO O0IIIer0 00pa3oBaHusl.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc puszuku — cucremooOpa3yrominii Jyisi €CTECTBEHHOHAYYHBIX YUCOHBIX MPEIMETOB, TOCKOIBKY
busznyecKre 3aKOHBI JISKAT B OCHOBE TIPOIIECCOB U SBICHUH, N3y9aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMUEH
u ¢usnueckoi reorpadueii. Gu3nka — 3TO MPEIMET, KOTOPHIH HE TOJIEKO BHOCHT OCHOBHOM BKJIAJI B
€CTECTBCHHOHAYYHYIO KapTUHY MHpPA, HO M MPEAOCTABIISICT HanboJiee siCHbIe 00pa3Ibl MPUMEHECHUS HAyYHOTO
METO/Ia TIO3HAHMSI, T.€. CII0CO0a MOYICHHS TOCTOBEPHBIX 3HAHMIA 0 Mupe. Hakowner, ¢puznka — 310
MIPEMET, KOTOPBIA HAPSALY C APYTUMHU €CTECTBEHHOHAYYHBIMU MPEAMETAMU JTOJDKEH JaTh IMIKOJIbHUKAM
MIPEICTABJICHUE 00 YBIICKATEIHbHOCTH HAYYHOT'O UCCIICIOBAHUS U PAJIOCTH CAMOCTOSITEIBHOTO OTKPBITHS
HOBOT'O 3HAHMUSI.

OpHa 13 MIaBHBIX 33/1a4 PU3NIECKOT0 00pa30BaHUs B CTPYKType O00IIero oOpa3oBaHus COCTOUT B
(dbopMUPOBAHUU €CTECTBEHHOHAYYHOU IPaMOTHOCTH M MHTEpeca K HayKe y OCHOBHOM MaccChl 00y4aroxcs,
KOTOpBIE B JalIbHENIIIeM OyIyT 3aHTHI B CAaMBIX pa3HO 00pa3HbIX cdepax nestenbHocTH. Ho He MeHee
BAYKHOM 3aJ1a4eil sIBJSETCS BBISBICHUE U MOATOTOBKA TAJaHTIMBBIX MOJIOJBIX JHOJEH I MPOJIOKEHHS
o0pa3oBaHus U JanbHEeHIel mpodecCHoHaTbHON AeITeTbHOCTH B 00JaCTH €CTECTBEHHOHAYYHBIX
UCCJICIOBAaHUM U CO3JaHUH HOBBIX TeXHONIOTUN. COrIacHO MPUHATOMY B MEXIYHAPOJIHOM COOOIIECTBE
onpezaeneHuto, «EctecTBeHHOHAayYHasi TPAMOTHOCTH — 3TO CIIOCOOHOCTH YeJIOBeKa 3aHUMATh AKTHBHYIO
TPaXAAHCKYIO MO3UIINIO MO OOIIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U
€ro rOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UiesMH. HaydHO rpaMOTHBIN YEJIOBEK CTPEMUTCS
y4acTBOBAaTh B apTyMEHTHPOBAHHOM OOCYXJACHUU MTPOOIIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHSM, 4YTO TpeOyeT OT HEero CIEIYIOIINX KOMIETEeHTHOCTEH:

— HAY4YHO OOBACHATH SIBJICHUA,
— OIICHHUBATh U ITIOHUMAThb 0COOEHHOCTHU HAay4YHOI'O UCCIICAOBAHUA,
— HHTCPpHPCTUPOBATHL JAaHHBIC U UCIIOJIB30BATh HAYUYHBIC JOKA3aTCIILCTBA AJI ITOJTYUCHUS BBIBOJOB.

N3yuenue pu3nku ciocoOHO BHECTH pelIaloNInii BKJIaa B (popMHpOBaHUE €CTECTBEHHOHAYYHOMN
TPAaMOTHOCTH OOYJarOITUXCS.

HEJIN U3YYEHUA YYEBHOI'O IPEJIMETA «®PU3UKA»

Lenu n3yyenus (HU3MKU Ha ypOBHE OCHOBHOI'O 00I11ero o0pa3oBaHus onpeaeneHs! B Konnenuun
npenojiaBanus yueoHoro npenmera «dusnka» B 00pa3oBaTesbHbIX opranuzanusx Poccuiickoit dexepannu,
peau3yIoLIMX OCHOBHBIE 00111e00pa3oBaTeIbHbIe IPOrpaMMBbl, YTBEp K IEHHOH perienuem Komnernu
MunucrepcrBa npocserienus: Poccuiickoit @eneparyn, npotokon ot 3 nexadbps 2019 r. Ne [TIK-4BH.

Lenu u3ydenus Gpu3MKu:

— npuoOpeTeHne nHTepeca U CTpeMIICHHs 00YUYaIOIIMXCs K HAYYHOMY U3Y4EHUIO MTPUPOIHI,

pa3sBUTHE HMX MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

— Pa3BUTHC HpGI[CTaBJIeHI/Iﬁ 0 HAYYHOM MCTOJC MMO3HAHUA U (I)OpMI/IPOBaHI/Ie HUCCICIOBATCIBCKOTO
OTHOIICHMHS K OKPYKaIOIIUM ABJICHUAM,



— (opMHUpOBaHME HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4eHUsI OCHOB CTPOCHUS MaTEpPHH U
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3HKHU;

— ¢opMHpOBaHUE MPEACTABICHUHN O POJIM (DU3UKH JIJIST Pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHIL;

— pa3BHUTHE NPEACTABICHUI 0 BO3MOXKHBIX chepax Oyaymien npoeccnoHaIbHOM e TebHOCTH,
CBSI3aHHOM C (PU3MKOM, MOJITOTOBKA K JaJbHEHIIEMY O0Y4YEHHIO B 3TOM HAIlPaBJICHUH.

JlocTr)keHHe ITUX 1eNiei Ha yPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus 00€CIICUNBACTCS PEIICHUEM
CIICIYIOIIMX 3a/1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHUH BCUICCTBA, O MEXAHUYCCKHUX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MAHUTHBIX U KBAHTOBLIX ABJICHUAX

— npuoOpEeTeHNE YMEHUN OIHUCHIBATh M OOBSICHATH (DU3MUECKUE SIBJICHUS C UCIIOJIb30BAHUEM
MOJTyYCHHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEHICHHUS POCTEHIINX PACYETHBIX 33124 C UCTIONB30BaHUEM (PU3HUECKUX
MOZEJIEH, TBOPUYECKUX U IIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— Pa3BUTHUC YMGHI/Iﬁ Ha6J'IIOI[aTB INPpUPOAHBIC ABJICHUA U BBIIIOJIHATDL OIIBITHI, J'Ia60paTOpHBIe pa6OTI>I n
OKCHCPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOCHHE MPUEMOB PabOTHI ¢ HHPOPMAITUEH PU3NIECKOTO COIePIKAHUS, BKIIOYast HHPOPMAITHIO O
COBPEMEHHBIX JOCTI)KCHUAX (PU3UKH; aHATH3 U KPUTUYECKOE OIICHUBaHKHE WH(OPMALIUU;

— 3HAKOMCTBO co chepamu mpopecCHOHATLHOMN 1eATENbHOCTH, CBA3aHHBIMU ¢ PU3UKON, U
COBPEMEHHBIMU TEXHOJIOTUSAMHU, OCHOBAHHBIMHU Ha JOCTHKEHHUAX (PU3HMUECKON HAYKH.
MECTO YYEBHOI'O TIPEJJMETA «®U3UKA» B YYUEGHOM IIVTAHE

B cootBerctBun ¢ ®I'OC OO0 ¢usuka spusercs 00g3aTeabHbIM IPEIMETOM Ha YpOBHE OCHOBHOTO
oOmiero oopazoBanus. JlaHHas mporpaMma rnpeaycMaTpuBaeT u3ydeHue Gu3nky Ha 6a30BOM YpPOBHE B
00béMe 238 41 3a Tpu rosa oOydeHus 1o 2 4 B Hesenmo B 7 U 8 Kiaccax M 1o 3 4 B HeJlelnto B 9 kiacce.



COJEPKAHUE YYEBHOI'O IIPEAMETA

7 KJIIACC

Pa3nen 1. ®u3uka u e€ poJib B IO3HAHUHU OKPYKAKOIIEro MUpa

®duzuka — HayKa 0 IpUpojie, u3ydaeT (pu3nveckue BICHUS: MEXaHUYEeCKHE, TEIIOBBIC, DJIEKTPUUECKHE,
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuyuHbl. M3mepenue ¢pusznueckux BennyuH. Gusznueckue npudopsl. [lorpemHocts
u3MepeHuil. MexayHapoaHas cucTemMa eIuHUIL.

Kak ¢usuka u apyrue ecTeCTBeHHbIE HAYKU U3Y4alOT NMpUpoy. EcrecTBeHHOHAYYHBIN METO] TO3HAHUS:
Ha0JII0/IeHUE, TOCTAHOBKA HAYYHOTO BOMPOCA, BBIABH)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 IPOBEPKE TUITIOTES,
00BsicHeHUE Ha0MI01aeMoro sBieHus. Onucanue GU3NIeCKuX SBICHUN ¢ TOMOIIBIO MOJIEIICH.

JdeMoHcTpamun
1. Mexanuyeckue, TEIUIOBbIE, YIEKTPUYECKIE, MATHUTHBIE, CBETOBBIC SIBICHHUS.
2. ®uznyeckue MpudOpPHI U MPoIeIypa NPSIMbIX U3MEPEHUI aHATIOTOBBIM U LIU(PPOBBIM MIPHUOOPOM.

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenue LeHsl A€ICHUS IIKaIbl WU3MEPUTEIBHOTO MpUOOpa.

2. I3mepeHue paccTosHUH.

3. U3mepenne 00bEMa )KUIKOCTH M TBEPIOTO Tea.

4. OnpezneneHue pa3MepoB MaJlbIX TeJ.

5. 3mepenue Temneparypsbl Ipy HOMOILH KUAKOCTHOIO TEPMOMETpA U AaTYMKA TEMIIEpaTyphl.

6. IIpoBeneHue ncciea0BaHus 10 MPOBEPKE TUIOTE3bI: AATbHOCTh MOJIETA IAPUKA, TYIIEHHOTO
TOPU30HTANIBHO, TEM OO0JIblIIe, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3nen 2. [lepBonauajibHbIe CBe/IEHNS 0 CTPOEHHUH BellleCTBA

CtpoeHue BelecTBa: aTOMbI U MOJICKYJIBI, X pa3Mepbl. OMBITHI, I0Ka3bIBAIOIINE JUCKPETHOE CTPOEHUE
BemecTBa. OMBITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA.

JIBr>kenue yacTuil BemiecTBa. CBsI3b CKOPOCTH JABMKEHUS YaCTHI] C TeMIIepaTypoil. bpoyHoBckoe
nBwkenue, nuddysus. BzanmonelicTBre 4acTUIl BENIECTBA: MPUTSHKEHNE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOSHHUE Ta30B, )KUIAKOCTEH U TBEPABIX (KPUCTATUIMUECKHX ) TEI.
B3anmMocBsI3b MeXKy CBOMCTBAMU BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUSIX U UX aTOMHOMOJIEKYJISIPHBIM
ctpoerneM. OCOOEHHOCTH arperaTHhIX COCTOSTHUN BOJIbI. B3aMMOCBS3b MEXy CBOWCTBAMH BEIIECTB B
Pa3HBIX arperaTHBIX COCTOSIHHSIX U UX aTOMHOMOJICKYJISIPHBIM cTpoeHneM. OcOOEHHOCTH arperaTHbIX

coctostHAM BOIbl. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

JdemMoHcTpauuu

1. HaGmoieHre OpOyHOBCKOTO JIBUXKEHHS.

2. HaGmonenune nuddysuu.

3. HaGmonenue siBJIeHUH, OOBSACHIIOMUXCSA MPUTSHDKEHUEM I OTTAJIKUBAaHUEM YaCTHI] BEIIECTB.

JlabGopaTopHble padoThI U ONBITHI
1. Onenka nuaMeTpa aToMa METOJIOM PSAOB (C UCIONIb30BaHUEM (oTorpaduit).
2. OnBITHI 10 HAOJIOCHUIO TETNIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 0OHAPYKEHUIO ACUCTBHS CHUIT MOJICKYJIIPHOTO MTPUTSKESHUS.

Paznen 3. /IBH:KeHHE H B3aUMO/I€iiCTBUH

Mexanunyeckoe aBrxkeHue. PaBHoMepHoe u HepaBHOMEpHOE ABMKeHHE. CKopocTh. CpeHsist CKOPOCTh TPH
HEPaBHOMEPHOM JIBM>KEHUU. Pacuér myTu u BpeMeHu ABuKeHus. PaBHOMEpHOE 1 HEpaBHOMEPHOE JBU -
xenue. Ckopoctb. CpeHssi CKOPOCTh IPU HEPABHOMEPHOM JIBUKEHUU. Pacu€T myTu 1 BpeMEHU JBUKECHMUSL.



SIBnenune nHepuuu. 3akoH HHepUU. B3anmoaeicTBre Ten Kak TPUYMHA U3MEHEHHSI CKOPOCTHU JIBH>KCHUS
Tenn. Macca kak Mepa nHepTHOCTH Tena. [InmoTHocTs BemecTBa. CBsA3b IIIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B
eanHAIe 00bEMA BEIIECTBA.

Cuna xak xapakTepucTHKa B3auMoelcTBus Tesl. Cuna ynpyrocty u 3akoH ['yka. Mi3mepenue cuiiel ¢
MOMOIIIbIO IUHAMOMETpA. SIBJIeHHE TATOTEeHU U cuia TsbkecTu. Cuita TsbkecTy Ha Apyrux miaHerax (MC).
Bec Tena. HeBecomocTs. CrioxeHue cuil, HallpaBJIEHHBIX 110 0HOH npsiMoil. PaBHozelicTByromas cui. Cuina
TpeHusl. TpeHne CKoybKeHus U TpeHue 1nokosi. Tpenue B npupoae u texuuke (MC).

JdemoHcTpauuu

1. HaGmoieHre MeXaHM4eCKOro ABMKEHUS TEla.

2. MI3mepeHne CKOPOCTH MPSIMOIMHEHHOTO JABHKEHHUS.

3. HaGmronenue siBJIeHUS MHEPIIHH.

4. HabGnroeHne U3MEHEHHS CKOPOCTH TIPH B3aUMOICHCTBUH TEIL.
5. CpaBHeHuE Macc 10 B3aUMOJEHCTBHIO TEII.

6. CinoxxeHue cuJl, HapaBJICHHBIX 110 OJHOM MPSIMOA.

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenne CKOPOCTH PaBHOMEPHOT'O JBM)KEHUS (LLIApUKA B )KUIKOCTH, MOJIEIH JIEKTPHUUECKOTO
ABTOMOOWJIS U T. 11.).

2. OnpeneneHue cpeiHeil CKOPOCTH CKOJIbKEHUs OpyCcKa MU LIapuKa 110 HAKJIOHHOW IIOCKOCTH.

3. Onpenenenue mIOTHOCTH TBEPIOTO TeENA.

4. OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTshKeHH (1edopMaiin) MpyKHUHBI OT MPHIIOKEHHON
CHJIBI.

5. OnbITH, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHHUS CKOJIBXKEHHUS OT Beca Tella M XapakTepa
COIIPUKACAIOIIUXCS TOBEPXHOCTEN.

Paznen 4. JlaBiienne TBEPABIX TeJl, }KMIAKOCTEN 1 ra3oB

Hasnenue. CriocoObl yMEHbIIICHUS U YBEIHUEHUS AaBieHus. J[aBneHue raza. 3aBUCUMOCTh IaBIIEHUS Ta3a
oT 00béMa, TemnepaTypsl. [lepenaua naBinenust TBEpABIMU TeJIaMU, )KUJIKOCTSIMH U razamu. 3akoH [lackars.
[THeBMaTHYEeCKHE MAIIMHBI. 3aBUCUMOCTH JaBJICHUS KUIKOCTH OT TIyOuHBI. ['MapocTatnueckuii mapamokc.
Coobmaromuecs cocyasl. [ mapaBInyeckue MeXaHu3Mbl.

ATtmocdepa 3emau u atMocepHoe napneHue. [I[puunHbI cylecTBOBaHUs BO3YLIHOW 000I0UYKH 3eMIIH.
Omneit Toppuuennu. M3amepenue atmochepHoro naBiaeHus. 3aBUCUMOCTb aTMOC(EpHOTo TaBiIeHUS OT
BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 11t u3mepenust atMochepHOro JaBiIeHHUS.

JleiicTBrE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeNI0. BeiTankuBaromas (apxumenoBa) cuia. 3akoH
Apxumena. [InaBanue ten. Bo3ayxormniaBanue.

JdemMoHcTpanuu

. 3aBUCHMOCTb JIaBJIEHUS aza OT TEMIEPATYypPHI.

. Ilepenava naBieHus KUAKOCTHIO U Ta30M.

. Coobmraroriuecs: CoCy/Ibl.

. 'mppaBinueckuii rpecc.

. IlposiBienue neiicTBust aTMOC(hEpPHOTO JaBICHUS.

. 3aBUCUMOCTbH BBITAJIKUBAIOIIECH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH TeNa U IMIIOTHOCTH KHUJIKOCTH.
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. PaBeHCTBO BBITAIKMBAIOLLIEH CUIIBI BECY BHITECHEHHOM KUIAKOCTH.
8. YcroBue mutaBaHus TeN: MIaBAaHUE WM TOTPYKEHHUE TN B 3aBUCHMOCTH OT COOTHOIIEHUS TUIOTHOCTEH

TCJIa U X KUJKOCTH.

JlaGopaTopHble padoThI U ONBITHI
1. MlccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOrpyKEHHOM B )KUKOCTh YAaCTH Tela.



2. OnpeneneHre BBITATKUBAIONIEH CHITBI, ICUCTBYIOIICH HA TEJI0, TOTPYKEHHOE B )KHIKOCTD.

3. [IpoBepka HE3aBUCUMOCTH BHITAIKMBAIOIICH CHIIBI, IEHCTBYIONIEH HA TEJIO B )KUIKOCTH, OT MacChl Tela.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBHITAIKHUBAIOIIEH CHIIbI, IEUCTBYIOIIEH HA TETO B )KUJIKOCTH,
0T 00béMa NOrpyKEHHOM B )KUJIKOCTb YACTH T€JIa U OT IMJIOTHOCTH KUAKOCTH.

5. KoncrpynpoBanue apeomerpa Ui KOHCTPYUPOBAHUE JIOAKHU U OMpefiesieHne e€ rpy30noJbEMHOCTH.

Pa3nes 5. PaGora m MomHOCTh. DHeprus

Mexannueckasi pabora. MOIIHOCTb.

[IpocTbie MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs IOCKOCTb. [IpaBuio paBHoBecus peruara. [Ipumenenue
IpaBUiIa paBHOBECHS pblyara K 06J0Ky. «300Toe npaBuwio» Mexanuku. KIIJ mpocTeIx MeXaHU3MOB.
[IpocTbie MexaHU3MBI B OBITY M TEXHUKE.

Mexanunueckas 3Heprusi. Kunernueckas u noreHuanbHast sHeprus. Ilpespaiienue oqHoro Buia
MEXaHUYECKOHM SHEpIruu B Ipyroil. 3aKOH COXpaHEHUs YHEPTUU B MEXAHUKE.

JdeMoHcTpamun
[IpuMepsl IPOCTHIX MEXAHU3MOB

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenue paboTsl CUIIBI TPEHUS IPH PABHOMEPHOM JBM)KEHUH TeJla TI0 TOPU30HTAIBHOM
IIOBEPXHOCTH.

2. VccnenoBanue yCIoBUI paBHOBECHS pblyara.

3. U3mepenne KI1/] HakIOHHOM TIOCKOCTH.

4. V3y4yeHue 3aKOHa COXPAHEHUS MEXAHUYECKON SHEPTUH.

8 KJIACC

Pa3nen 1. TenjioBole sIBJIEHHUS

Mopenu TBEPIOTO, )KHIKOTO M Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpuctannudyeckue u aMopgHbIe Tena.
OObsicHEHHE CBOMCTB ra3oB, )KUJIKOCTEH U TBEPBIX TEJ HA OCHOBE MOJOKEHUN MOJIEKYIIPHO-KUHETUYECKOM
teopur. CMaurBaHWE U KaMMIISIPHBIC sIBICHUS. TeIioBoe paciupeHue 1 CkaTue.

Temnepatypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTHIO TETIOBOTO ABUKEHUS YACTHII.

Buytpennss sueprust CriocoObl N3MEHEHUS BHYTPEHHEH SHEPrUU: TeIUIoNepeaya u COBepIIeHne paboThl.
Buael renonepenaun: TENIONPOBOAHOCTD, KOHBEKIIMSA, U3IIYUEHHUE.

KonunuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTh BellecTBa. TermiooOMeH U TeII0OBOe PaBHOBECHE.
VYpaBHeHue TerioBoro 6ananca. [InaBneHue u oTBepJeBaHNe KPUCTATUNIMYECKUX BEIIECTB. Y IeTIbHas
terutota masneHus. [TapoobpazoBanue u konaeHcanus. Ucnapenne (MC). Kunenue. Y aensHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTyphl KUIIEHUS OT aTMOC(HEpPHOTo AaBlieHUs. BiIakHOCTh BO3yXa.

DHeprus TOIUIMBA. Y JeJIbHAs TEIUIOTa CTOPAHMSL.

[Tpuntumer padoTe! TermnoBsix Asuratenei. KI1J[ remmoBoro asurarens. TenaoBbie IBUTATENH U 3aIUTa
okpyxaroriet cpensl (MC). 3akoH coxpaHeHUs U IIPEeBpaIleHHs SHEPTUHU B TerIoBbIX nporeccax (MC).

JdemoncTpanuu

1. HabmoneHne OpOYHOBCKOTO JIBHXKEHHS

. HaGmonenue nuddyszun

. Habmoienue siBieHni CMauMBaHUs U KAWL PHBIX SBIICHUN

. HabmoteHue TenmoBoro pacumpeHus Tel

. I3aMeHeHune naBieHus ra3a mpu U3MeHEHHH 00bEMa U HarpeBaHUU WIIH OXJIAKICHUH
. [IpaBuna uzMepeHus TemmepaTypsl

. Buael remionepenauu

O N O O & WODN

. OxnaxxaeHue npy coBepiieHu padboThl



9. HarpeBanue mipu coBepIiiieHUN pabOThl BHEIIHUMHE CHJIAMHU
10. CpaBHeHuUE TEIUIOEMKOCTEH PAa3IMYHbIX BEIECTB

11. HaGmroneHue KuneHust

12 .HaGmroieHue mocTOSTHCTBA TEMIIEPATYPHI PH IIIaBICHUH
13. Monenu TeroBbIX ABUTATENCH

JlaboparopHbie padoThl M ONIBITHI

1. OmnbIThI 10 OOHAPY)KEHUIO NEHCTBHS CHIT MOJIEKYJISIPHOTO TIPUTSDKEHUS

2. OnBITHI IO BBIPALIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM MITH caxapa

3. OnbITHI 10 HAOJIOCHUIO TETNIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEI

4. OmnpeneneHue AaBJICHUS BO3yXa B OAJUIOHE IIIPHUIIA

5. OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD JaBJIEHUSI BO3/1yXa OT €ro 00bEMa U HarpeBaHUs NN
OXJIQXKICHUS

6. [IpoBepka ruImoTe3bl TNHEHHOW 3aBUCUMOCTH JUTHHBI CTOJIOHUKA KUIKOCTH B TEPMOMETPUUICCKON TPYOKe
OT TeMIEepaTypsl

7. HabnroieHne n3MeHeHusl BHyTPEHHEHW SHEPruu Teja B pe3ylbTare TeIIonepesauu U paboThl BHEIIHUX
cui

8. UccrnenoBanue siBIEHUS TEIJI000OMEHA MTPH CMEIIMBAHUH XOJOIHOM U TOPsSTUeit BOJIBI

9. Ompenenenue KOJIMYECTBA TEIIOTHI, MOJIYYSCHHOTO BOIOM MPHU TEIIOOOMEHE ¢ HarpeThIM
METAJIIMYECKUM LIUJIMHAPOM

10. OnpeneneHue yaeabHOM TEINIOEMKOCTH BELIECTBA

11. ViccnenoBanue mpoiiecca ucrapeHus

12. Onpenenenne OTHOCUTENHHON BIAYKHOCTH BO3TyXa

13. Onpenenenue yaenbHON TEIUIOTHI MJIABICHUS JIbJA

Paznen 2. 3J1€KTpl/I‘leCKI/[e N MAaroHuTHbIC SAIBJICHUSA

Onextpuzarus Ten. [[Ba posa anekTpudeckux 3apsiioB. BzauMopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona
(3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apSKEHHBIX TeJl OT BEJIMYMHBI 3aps10B U PACCTOSHUS MEX]Y TEIaMH).

OnexTpuueckoe nose. HanpsxEHHOCTh 35eKkTpruueckoro nois. [IpuHiun cynepno3unum 31eKTpUIeCcKuX
noJiel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuueckux 3apsaoB. DJIeMeHTapHbIN dniekTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHuku
U TURJIEKTPUKH. 3aKOH COXPAHEHHS SJIEKTPUUECKOTO 3apsiia.

DNEeKTPUYECKHUM TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKa. ICTOYHUKH MOCTOSTHHOTO TOKa.
JIeficTBHS SIEKTPUUECKOTO TOKA (TEIMJIOBOE, XMMHUYECKOE, MArHUTHOE). DIEKTPUYECKHI TOK B HKHUIAKOCTIX
U razax.

Onekrpuueckas 1enb. Cuiia Toka. DnekTpruueckoe HanpsbkeHue. ConpoTUBIIEHUE TPOBOAHUKA. Y IEIbHOE
CONPOTHUBIIEHKE BellecTBa. 3akoH OMa i yyacTka uenu. [locnenoBarensHoe U napaiieibHOe COeAMHEHNE
MIPOBOJIHUKOB.

PaboTta 1 MOITHOCTH ANIEKTPUIECKOTO TOKA. 3akoH J[xoyns— JleHna. DnekTpudeckue menu u NoTpeduTenu
ANEKTPUUYECKON dHEpruu B ObITY. KopoTKoe 3aMbIKaHHE.

[TocTrossHHBIE MarHUTHI. B3aMMOAENCTBUE MOCTOSIHHBIX MAarHMTOB. MarHutHoe mnose. MarautHoe mosie
3eMJIu M €ro 3HaYeHHe JUIs )KU3HU Ha 3emiie. OnblT DpcTena. MarHuTHOE 1oJie 3JEKTPUUECKOT0 TOKa.
[IpuMeHeHne 31eKTPOMArHuTOB B TEXHUKE. [[eficTBHE MarHUTHOTO NOJISI HA TPOBOJIHUK C TOKOM.
DJIEKTPOABUTATEIb TOCTOSTHHOTO TOKA. VIcrionb30BaHuE JIEKTPOABUTATENIEH B TEXHUUECKUX YCTPOMUCTBAX U
Ha TPaHCIOpPTE.

Omnertel @apanes. SAABnenue anexkTpoMaruuTHON HHAYKIUH. [IpaBuno Jlenna. Dnexkrporeneparop. CriocoOs
MOJTyYEHUS JIEKTPUUECKON SHEPTHH. DIEKTPOCTAaHIIUN Ha BOZOOHOBIISIEMBIX HICTOYHHKAX SHEPTHH.



JdemoncTpanuu

1. DOnexrpuzauus Ten

JIBa pojia 3JEKTPUUECKUX 3apsi10B U B3aUMOJICHCTBUE 3apsKEHHBIX TEJl
YCTpOUCTBO U AEUCTBUE DIIEKTPOCKOIIA

DnexTpocTaTuuecKas HHAYKIUS

3aKOH COXpaHEHUs AEKTPUUECKUX 3apsA0B

[IpOoBOIHMKY U TUIIEKTPUKH

MonenpoBaHu€e CUIOBBIX JTUHUH IEKTPUYECKOTO MOJIS

M cTOYHMKH IOCTOSTHHOTO TOKA
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JIeNCTBUA AIEKTPUIECKOT0 TOKA
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. DIIEKTPUUECKHUH TOK B KUJIKOCTU
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. 'a30BB111 pa3psn
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. Usmepenue cuiibl Toka aMrnepMeTpom
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. I/I3MepeHHe QJICKTPHUYCCKOI'0 HANPSKCHUSA BOJIBTMCTPOM
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. Peocrar 1 MarasuH conpoTUBICHUN
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. B3aumoaeicTBre MOCTOSSHHBIX MATHUTOB
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. MO,I[GJ'II/IpOBaHI/Ie HCBO3MOXXHOCTH Pa3AaCJICHUA ITIOJIFOCOB MAarnuTa

-
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. MO,I[GJ'II/IpOBaHI/Ie MarHMTHBIX MOJICH OCTOSSHHBIX MAarHUTOB

=
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. OneIT OpcTena

=
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. MarautHoe 1ose Toka. DJIeKTPOMarHuT

20. JleficTBME MarHUTHOTO MOJISI HA TPOBOAHHUK C TOKOM

21 DaexTpoABUTaTENh MOCTOSHHOTO TOKA

22. ViccnenoBaHue SIBJICHHSI QJICKTPOMArHUTHOW WHIYKITHH

23. OnbiTer Dapanes

24. 3aBUCUMOCTb HAITPABJICHUS UHAYKIIMOHHOTO TOKa OT YCJIOBHH €r0 BOZHUKHOBEHUS
25. DeKTporeHepaTop MOCTOSHHOTO TOKa

JlabopaTopHbie padoThl M ONBITHI

1. OnbIThl O HAOJIOIEHUIO SJIEKTPU3ALIUMHU TeJl HHIYKIUEH U TPU COPUKOCHOBEHUH
HCCHGI{OB&HI/IC I[efICTBHﬂ QJICKTPHUYCCKOIO I1OJIAA Ha MPOBOAHUKHU U JUDJICKTPHUKU
Co6opka u mpoBepka pabOTHI JIEKTPHUECKOM 1IETTH MTOCTOSTHHOTO TOKa
N3mepenue u peryiupoBaHue CHUIIb TOKa

o~ wn

W3mepeHune 1 peryanpoBaHue HANPsHKEHUS

6. HccrnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYILETO Yepe3 Pe3UCTOp, OT CONMPOTUBIICHUS Pe3UcTOpa U
HaINpsHKEHUs Ha pe3rcTope

7. OTmBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD AJIEKTPUYECKOTO COIPOTHBIICHHSI TPOBOIHUKA OT €T0 JUTUHBI,
IUIONIA/I TIOTIEPEYHOT0 CEUEHUs U MaTepuala

8. IIpoBepka mpaBuia CI0XXKEHUS HAMPSLKEHUM MTPU MOCIIEA0BAaTEIbHOM COSMHEHUH JIBYX PE3UCTOPOB

9. TIpoBepka mpaBuia IJisi CHIIBI TOKA TIPY TTAPAIUIETHHOM COSTMHEHUH PE3HCTOPOB

10. Onpenenenne pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP

11. OnpeneneHne MOIIHOCTH AIEKTPUUYECKOTO TOKA, BBIAEIIEMON Ha PE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3 JIaMIIOUKY, OT HalpsDKEHUS Ha Hel

13. Onpenenenue KI1J{ nHarpeBatens

14. NccnenoBanre MarHUTHOTO B3aMMO/ICHCTBHSI TOCTOSIHHBIX MarHUTOB

15. M3yueHre MarHuTHOTO TOJISL TOCTOSTHHBIX MarHUTOB MPHU UX 00BETMHEHUHN U Pa3/IeICHUN

16. UccnenoBanue NeHCTBUS SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY



17. OnbITHL, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHIIBI B3aUMOICHCTBHSI KaTYIIKHA C TOKOM M MarHuTa OT
CHJIBI TOKA U HAIpaBJICHUS TOKA B KaTYILKE

18. M3yuenne nefCTBHS MAarHUTHOTO ITOJISl HA MTPOBOJHUK C TOKOM

19. KoncrpyupoBanue u u3y4eHue pabOThI AIIEKTPOABHIATEIS

20. Usmepenne KI1/] anekTpoaBuraTesibHOM yCTaHOBKH

21. OBITHI 1O UCCIIEAOBAHUIO SIBJIICHUS 3JIEKTPOMArHUTHONW MHIYKIIMH: UCCIICAOBAaHIE N3MEHEHHI
3HAYCHMS ¥ HAIPaBJICHUS HHIYKIIMOHHOTO TOKA.

9 KJIACC
Paznea 1. Mexannyeckue ABJICHHA

Mexanunueckoe nBrxenne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh MEXaHUYECKOTO
JIBUKEHUs. PaBHOMEpHOE npsiMoIMHEHOEe ABMKeHne. HepaBHOMEpHOE IPSIMOJIIMHEMHOE IBUKEHUE.
CpenHsis 1 MTHOBEHHAsI CKOPOCTD TeJja MPYU HEPaBHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHoyckopeHHOE npsiMoIHeHOe BrkeHne. CBoOoiHOE nagenue. OnbiTel [anues.

PaBHOMepHOE ABMXKEHUE IO OKpY>KHOCTH. [leproa u yactoTa obpamienus. JlunelHas u yrioBasi CKOPOCTH.
LleHTpoCcTpEMUTENBHOE YCKOPEHUE.

IIepBeiit 3akoH HproTona. Bropoit 3akon Herorona. Tperuit 3akon Herorona. [Ipuanun cynepnosunnu
CHUJL

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: Ciiia TPEHUS! CKOJIBKESHUS, CHJIa TPEHHS TIOKOSI, IPYTUE BUIBI
TPEHUSI.

Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUsS. Y CKOpEHUE CBOOOIHOTO MajieHusl. J[BryKeHUE MIaHeT
Bokpyr Comnnna (MC). [lepBast kocMudeckasi CKOpocTh. HeBecoMOCTh U meperpy3Ku.

PaBHOBecue marepuanbHoil Touku. AGCOMOTHO TBEP0E TENo. PaBHOBECcHEe TBEPIOTO Telna C 3aKPETIEHHOM
OCbI0 BpauieHus. MomeHT cuiibl. LIeHTp TsbkecTu.

Nmnynsce tena. U3menenune nmnynbsca. iMiynbe cuibl. 3aKOH COXpaHEHUs1 UMITyJibca. PeakTuBHOE
neuxenune (MC).

Mexanunueckasi paboTa ¥ MOIIHOCTh. PaboTa cui TsxkecTH, ynpyroctu, TpeHus CBs3b SHEPTUH U pabOThI
[ToTeHumanbHast YHEPrus Teja, MOJHATOrO HaJl MOBEPXHOCTHIO 3eMild. [loTeHIImanpHas sHEprus cKaToi
npyxkuHbl. Kunernueckas sHeprusi. Teopema 0 KHHETUYECKON SHEPTUU. 3aKOH COXPAHEHUsI MEXaHUYEeCKOU
SHEPIUH.

JdemMoHcTpanuu

HabmoneHne MexaHn4ecKoro JIBKEHUS Tella OTHOCUTEIBHO pa3HbIX TNl OTCUETa

CpaBHeHuE MyTe U TPAEKTOPHUM IBUKEHHS OJHOTO M TOTO K€ TEJIa OTHOCUTEIBHO Pa3HBIX TEJl OTCUYETA
N3mepenune ckopocTH U YCKOPEHHUS TPSIMOJIMHENHOTO JBUKECHHUS

HccnenoBanre NpU3HAKOB PaBHOYCKOPEHHOTO IBUKEHMS

o wn e

HabmioneHue nBruKeHus Teaa o OKpY>KHOCTH
6. HaOnronenue MexaHn4ecKuX SBICHHM, MPOUCXOASIINX B cucteMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTENFHO KaOHHeTa (PU3UKU
7. 3aBUCHMOCTH YCKOPEHHUSI TeJIa OT MACCHI TeJla ¥ ICUCTBYIOIICH Ha HETO CHJITBI
8. Halumonenne paBeHCTBa CHII TIPU B3aUMOCHCTBUM TEI
9. M3meHeHue Beca Teja MPH YCKOPEHHOM JIBH)KEHUH
10.ITepenava nmnynabca Ipyu B3aUMOJEHCTBUM TET
11.IIpeoOpazoBanust SHEPTUU IPU B3aUMOJICHCTBUY TET
12.CoxpaHeHue uMnyJbca Npyu HEYNPYroM B3aUMOJEHCTBUU
13.CoxpaHeHue uMIyJibca Mpu aOCOIOTHO YIIPYTOM B3aUMOACHCTBUHN
14.HaGnroneHne peakTUBHOTO JIBHKCHHS



15. CoxpaHeHre MEXaHUUECKOW SHEPTUH MTPU CBOOOTHOM ITaJICHUN

16. CoxpaHeHnE MEXaHUYECKOW SHEPTUU NIPY IBUKEHUU TeEJIa M0 ASHCTBUEM NPYKUHBI

JlaGopaTopHble padoThI U ONBITHI

1. KonctpynpoBaHue TpakTa JUIsl pa3roHa U AaJbHEHIIEr0 paBHOMEPHOI'O JIBUKEHUS IIapUKa WK
TEJEKKH

2. Ompenenenue cpenHeil CKOPOCTH CKOJIBXEHUS OpYyCKa WM ABMKEHHSI IApUKa 10 HAKIIOHHOM
IJIOCKOCTH

3. Omnpenenenre yCKOpeHHs Tela MPH paBHOYCKOPEHHOM JIBH>KEHUU O HAKJIOHHOM MJI0CKOCTH

4. HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JBUKEHUH 0€3 HauaJbHOM
CKOPOCTH

5. IlpoBepka runoTe3sl: €ciau Npu PaBHOYCKOPEHHOM ABM)KEHUU 0€3 HaualbHOW CKOPOCTH IYTH OTHOCSATCS
KaK psiJl HEYETHBIX YMCEI, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJJMHAKOBBI

6. MccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JIaBIICHUS

7. Omnpenenenne K03PPUITMCHTA TPSHUS CKOJIbKEHUS

8. Ompenenenue KECTKOCTH NPY>KUHBI

9. Ompenenenune paboOTHI CUIIBI TPEHHS IPH PABHOMEPHOM JBIDKEHHH TEJIa TI0 TOPU30HTATBHON
MIOBEPXHOCTH

10.Onpenenenue paboThI CHIIbI YIPYTOCTH MPU MOIBEME TPy3a ¢ UCMOIB30BAHUEM HEMOBUKHOTO U
MOJIBUYKHOTO OJIOKOB

11.M3yueHue 3aKkoHa COXpaHEHUS SHEPTUU

Paszaen 2. Mexanndeckue K0JIe0aHUA U BOJTHBI

KonebarenbHoe nBuxenue. OCHOBHBIE XapaKTEPUCTUKH KoJleOaHU: TepHo/], YacTOTa, aMIUIUTY/1A.
MareMaTHuecKuii 1 Npy>KUHHBINA MasTHUKU. [IpeBpalienne sHepruu npu KosuedaTreabHOM JIBUKECHUH.
3aryxatomue konebanus. BeiHy)nennbie kosedanus. Pesonanc. Mexanuueckue BosHbl. CBOMCTBa
MeXaHUYeCKUX BOJH. [Ipo JONbHBIE U TONepevHbIe BOJIHBIL. JJIMHA BOHBI M CKOPOCTH €€ pacrpoCTpaHeHHs.
MexaHuueckre BOJIHBI B TBEPAOM Tele, celicMuueckue BosiHbl (MC).

3ByK. 'poMKOCTB 3ByKa 1 BbIcOTa TOHA. OTpaxkeHue 3Byka. IHppa3Byk U yIbTpa3ByK.

JdemMoHcTpanuu

1. HaGmroieHue kosebanuit Te noJ IeHCTBUEM CHUJIBI TSDKECTH U CUJIBI YIIPYTOCTH
2. HaGmoienue konebaHuii Tpy3a Ha HUTH U Ha IPY>KUHE

3. HaGmoieHue BIHYXKICHHBIX KOJI€OaHU U pe30HaHca

4. PacipocTpaHeHue MPOO0IbHBIX U MONEPEYHBIX BOJIH (Ha MOIEIIH)

5. Habmroienue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKycTHYECKU pe30HaHC

JlabGopaTopHble padoThI U ONBITHI

1. Onpenenenre 4acTOTHI U IepUoOAa KojaeOaHUt MaTeMaTHYECKOTO MasiTHUKA

2. OnpeneneHne 4acTOThl U MepHo/ia KOJIeOaHH MPYKUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCMMOCTH NIEpr0/ia KoJeOaHHi MOABEIIEHHOTO K HUTH IPy3a OT JUIMHBI HUTH

4. MccnenoBaHue 3aBUCMMOCTH MI€pH0/ia KoJeOaHUH NPYKHHHOTO MasTHUKA OT MAacChl Tpy3a

5. [IpoBepka HE3aBUCUMOCTH TIepHOa KoJeOaHu Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl rpy3a

6. OnBITHI, IEMOHCTPUPYIOIIIE 3aBUCUMOCTh NIEpHOia KojeOaHU! MPY>KMHHOTO MasiTHUKA OT Macchl Ipy3a
U )KECTKOCTH MPY>KUHBI

7. 3mepeHune ycKopeHus CBOOOTHOTO MaIeHUS

Pa3znen 3. BHeRTPOMaFHHTHOC MOJI€ U 3JICKTPOMATHUTHBIC BOJHbI



DJIEKTPOMArHuTHOE ToJIe. DJIEKTPOMAarHuTHhIE BOIHBI. CBOMCTBA AlIE€KTpOMarHuTHBIX BOJH [llkana
SJICKTPOMArHMTHBIX BOJIH. Wcnonp3oBanue SJICKTPOMArHuTHLIX BOJIH JJIA COTOBOH CBS3HU.

DJIeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.

JdeMoHcTpanuu
1. CpoiicTBa 31E€KTPOMArHUTHBIX BOJH

2. BoHOBBIE CBOMCTBA CBETa
JlaGopaTopHble padoThI U ONBITHI

1. 3y4enue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOIIBI0 MOOMIIBHOTO TeedoHa

Pa3gen 4. CBeToBbIC ABJCHUSA

JlyueBas monens cBera. Mcrounuku ceeta. [IpsmonuneiiHoe pacripocTpaneHue cera. 3atmeHus CosHua u
Jlynsl. Otpaxkenue ceta. [Inockoe 3epkano. 3aKoH OTpakKeHUs CBETA.

IIpenomnenue cera. 3akoH IpenoMieHus ceera. [lonHoe BHyTpeHHee oTpaxeHue cBera. Mcnonb3oBanue
IIOJIHOTO BHYTPEHHET0 OTPAKEHUSI B ONTHYECKUX CBETOBOJAX.

Jlunza. Xop aydeit B muH3e. OnTHueckas cucteMa goroarmnapara, MUKpockona u teneckona (MC). I'na3
KaK oNTu4eckas cucrema. bimzopykocTs 1 JalbHO30PKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HptoToHa. CliojkeHue ClieKTpaibHbIX 1[BETOB. Jlucnepcus
CBeTa.

JdeMoHcTpamun

[IpssMonMHENHOE pacIpOCTpaHEHNE CBETA.

OtpaxkeHue cpera.

[Tony4yenne n3o0paxkeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomnenue csera.

OnTu4eckuii CBETOBOIL.

Xon yyeil B coOuparolieit JInH3e.

Xoq s1ydel B pacCEeUBAIOIIEH JINH3E.

O No gk~ whE

[Tony4yenne n300paXkeHU C MOMOIIBIO JIUH3.

9. IlpunHnumn aevicTBus GoToanmnapaTa, MUKPOCKOIIA M TEIECKOTa.
10.Mopens rinasa.

11. Pa3noxeHue 6enoro cBeTa B CHEKTP.

12.TlomyueHue 6eI0ro CBeTa NP CIIOKEHUH CBETA PAa3HBIX IIBETOB.

JlabGopaTopHble padoThI U ONBITHI

1. UccnenoBanue 3aBUCUMOCTH YTJIa OTPa)KEHUSI CBETOBOTO JIy4a OT yriia MajeHHusl.

2. MzydeHue XxapaKTeprCTUK U300paKEeHUs IPEIMETa B TNIOCKOM 3epKalle.

3. UccrnenoBanuie 3aBUCIMOCTH YTJIa IPEJIOMIIEHUS CBETOBOTO JIyda OT yIJia MaJeHHs Ha TPAHUIIE «BO3IYX
—CTEKIIO.

4. TTony4eHue n300paxeHHid C TOMOIIBIO COOMPAIOIIEH TUH3BI

5. Onpenenenne GOKYCHOTO PACCTOSIHHS U OIITUYECKON CUJIBI CO OMPAIOIIEH TUH3BI.

6. OMBITHI 1O Pa3I0KEHUIO OEJIOTO CBETA B CTIEKTP.

7. ONBITHI 11O BOCIIPpHUATHUIO LIBETA ITPEAMCTOB IIPU UX Ha6JIIOI[eHI/II/I 4YCpe3 NBCTOBLIC q)HHBTpLI.

Pa3nen 5. KBanToBbIe siBJIeHUS
OmeiTel Pe3epdopaa u uranerapuas Mojienb atroMa. Mogens aroma bopa. Mcmyckanue u norsomieHue
cBera aromoM. KBaHThl. JIuHeUaTbie CIEKTPHI.

PannoaktuBHOCTH. Anb(a, 6eTa u rammansinyderusi. CTpoeHre aToMHOTO siapa. HykinoHHast Moaens



aTOMHOTO sapa. M3oTonsl.
PanuoaktuBHbIe ipeBpanieHus. [lepuoa nomypacmnaga aTOMHBIX sIAEP.
SAnepHble peakuu. 3aKOHbI COXPAaHEHHUS 3aPsI0BOI0 U MAaCCOBOTO YUCEN. DHEPTUs CBSI3U aTOMHBIX SIJEP.
CBs13b Macchl ¥ 3Hepruu. Peakuuu cunresa u aenenus saep. Mcrounuku suepruu Comnuua u 38€371 (MC).
Anepnas sHeprerrka. J[elcTBUS paiOaKTUBHBIX U3Ty4eHUN Ha kuBbIe opranu3mMbl (MC).

JdeMoHcTpanuu

1. CriekTpsl U3IyyeHHUs U MOTJIOLEHUS.

2. CnexTpbl pa3InYHbIX Ta30B.

3. CriexTp BOIOpOAA.

4. HabmroieHne TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3ITy4YCHHUH.

6. Peructpanus nu3nydeHus IpUpOAHBIX MUHEPAJIOB U TPOJIYK TOB.

JlaGopaTopHble padoThI U ONBITHI

1. HaGuroieHre CIUTOMIHBIX ¥ IMHEWYAThIX CIIEKTPOB U3TY4YCHUSI.

2. ccrienoBanue TPEKOB: M3MEPEHUE YHEPTHH YaCTHIIBI 110 TOP MO3HOMY yTH (110 hoTorpadusm).
3. 3mepenne paanoakTuBHOTO (hOHA.

IHoBTOpPUTEIBLHO-0000 a0 IIMI MOAY/Tb

[ToBTOPUTEIIEHO-0000IIAOIINN MOTYJTb IPETHA3HAYCH JUISI CHCTEMATH3aI[UU U 0000IICHUS ITPEIMETHOTO
COJIepKAaHUS U ONIBbITA IEATEIFHOCTH, TPUOOPETEHHOTO IPU U3YYCHHUHU BCETO Kypca GU3UKHU, a TAaKKe IS
noAroToBKU K OCHOBHOMY rOCYJapCTBEHHOMY 9K3aMEHY MO (pu3MKe 11 00ydyaronuxcs, BbIOpaBIIUX 3TOT
y4eOHBIN MpeIMeT.

[Ipu u3yyeHnH JaHHOTO MOAYJISI PEAIU3YIOTCA U CUCTEMATU3UPYIOTCS BUABI AESITEILHOCTH, HA OCHOBE
KOTOPBIX 00ECTIeUnBAETCS JOCTHKEHHUE MTPEIMETHBIX M METAIIPEIMETHBIX TNIAHUPYEMBIX PE3yIbTaTOB
o0yueHus, GOPMHUPYETCS €CTECTBEHHO-HAayYHasi TPAMOTHOCTb: OCBOCHHE HaYy4YHBIX METO/I0B HCCIIEI0OBAHUS
SIBJICHUH IPUPOBI U TEXHUKH, OBJIAICHHE YMEHUSIMHU OOBACHATH (PU3HUECKUe SIBICHUS, TIPUMEHSIS
NIOJIy4YEHHBIE 3HAHUS, PEIIATh 3a/1a4, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHATIBEHO AEATENBHOCTHBIN XapaKTep JaHHOTO pa3/ielia pealn3yeTcs 3a CUET TOro, YTO yJaluecs
BBITOJIHAIOT 33JaHNsI, B KOTOPBIX UM NpeJlaracTcs:

— Ha OCHOBE TOJIYYEHHBIX 3HAaHUH PACIIO3HABATh U HAYYHO OOBSCHATH (PU3NUECKHE SIBICHUS B
OKpY’Karolllel MPUpoJIe U NOBCEAHEBHOM KU3HU;

— HCIOJIB30BATh HAYYHBIC METO/AbI UCCIICIOBAHUS (I)I/I3I/I‘-ICCI(I/IX ﬂBHeHHfI, B TOM YUCJIC JIA IPOBCPKU

TUIIOTE3 U NMOJYUCHUA TCOPCTUUCCKHUX BBIBOOOB;

— OOBICHITH HAayYYHBIC OCHOBBI HanoOoee BaXKHBIX JIOCTI/I)KeHI/Iﬁ COBPEMEHHBIX TeXHOJ'IOFI/II\/'I,
HAIpuMEp, MPAKTUICCKOro UCITOJIb30BaHUA PA3JIMYHbIX HCTOYHHUKOB DQHEPIrU HAa OCHOBE 3aKOHA Ipe-

BpalICHUA U COXpPaHCHHA BCEX U3BCCTHBIX BUIOB SGHCPTHUHU.

Kaxxnas u3 Tem qaHHOTO paszena BKI0YAeT SKCIIEPUMEHTAILHOE UCCIeI0BaHUE 0000IIAI0IIEro
xapakrepa. Pa3nen 3aBepiaercsi mpoBeieHHEeM TUAarHOCTUUECKONW U OIIEHOYHOM PabOThI 3a KypC OCHOBHOM
IKOJIBI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

N3zyuenne yuebHoro npenmera «dusnka» Ha ypoBHE OCHOBHOTO O0IETO 00pa30BaHUs JOIKHO
o0ecreuynBaTh JOCTHKEHHE CIEIYIOUINX JINYHOCTHBIX, METAIPEAMETHBIX U IPEAMETHBIX 00pa30BaTEeIbHbIX
pEe3yJbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe 6ocnumanue:
— TMpOSBIIEHUE UHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHIICKOM (pU3MuecKoil HayKu;
— LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxoeno-upascmeennoe ocnumanue:

— T'OTOBHOCTb K dKTUBHOMY Y4aCTHIO B O6CY)K)I€HI/II/I O6IJ_ICCTB€HHO-3H8.‘II/IMLIX U OTHYCCKHUX HpO6J’I€M,
CBA3AaHHBIX C ITPAKTHYCCKHUM IIPUMCHCHUCM JOCTHIXKEHU U (1)I/ISI/IKI/I;

— OCO3HAHHUEC BAXKHOCTH MOPAJIbHO-3TUYCCKUX IIPUHIUIIOB B ACATCIIBHOCTH y‘IéHOFO.
Icmemuueckoe socnumanue:

— BOCIIPpUATHUC 3CTCTUYCCKHX Ka4CCTB (1)H3quCKOﬁ HAayKH: eé TapMOHHUYHOI'O ITOCTPOCHUA, CTPOTOCTH,
TOYHOCTH, JaKOHUYHOCTH.

l[ermocmu HAYYHO20 NO3HAHUA:

— OCO3HaHME LIEHHOCTH (PU3MUECKON HayKH KaK MOLIHOTO MHCTPYMEHTA [MO3HAHUS MUPA, OCHOBBI
pPa3BUTHUS TEXHOJOTUH, BaKHEHILEH COCTABIISAIONIEH KYJIbTYpPHI;

— pa3BUTHE HAYYHOH JII0003HATENILHOCTH, MHTEpPECa K UCCIIEI0BATENbCKOM JIeATENbHOCTH.
Dopmuposanue Kyabmypol 300p06bs U IMOUUOHATLHO20 O1A20NONYYUA:

— OCO3HaHHe LIEHHOCTH 0e30MacHOro 00pasa KU3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM MUPE,
Ba)KHOCTH MPABHJI O€30MAaCHOTO MOBECHHS Ha TPAHCIIOPTE, Ha IOPOTaX, C ANEKTPUUECKUM H TETIJIOBBIM
000py/IOBaHUEM B IOMAIIHUX YCIOBHSIX;

— copMupOBaHHOCTH HaBbIKa peIeKCcuu, MPU3HAHKWE CBOETO TpaBa Ha OIIMOKY U TaKOTo Xe Ipasa y
APYTOTO YesloBeKa.

Tpyooeoe éocnumanue:

— aKTHBHOE y4aCTHE B PEIICHUH MPAKTUUECKHX 3aau (B paMKax CEMbH, LIKOJIbI, FOpOJia, Kpast)

TEXHOJIOTUYECKON M COIMANIbHOM HANPaBICHHOCTH, TPEOYIOIIKX B TOM UUCIIE U PU3NYECKUX 3HAHUM;
— HHTEepec K MPaKTHYECKOMY H3yUeHHUI0 Mpodeccuil, CBA3aHHBIX C (U3UKOM.
IKonozuueckoe ocnumanue:

— OpHUCHTAllUA Ha IPUMCHCHUC (1)I/I3I/ILICCKI/IX 3HAHUH JJIs1 peUiCHusd 3a1a4 B o0iactu 01<py>1<a101ue171
CpCAbl, IIIaHUPOBAHUA ITOCTYIIKOB U OIICHKU UX BO3MOXKHBIX MMOCJIEACTBUI JJIs oxpymaromeﬁ CpCabl;

— OCO3HaHHE TI00ATBHOTO XapaKTepa SKOJOTHYECKHX MPOOIEM U MyTel UX PeIIeHUs.
Aoanmayusa odyuarouiecoca K U3MEHAUWUMCA YCI08UAM COUUATIbHOU U RPUPOOHOIL CPedbl:

— MOTpeOHOCTh BO B3aMMOIEUCTBUH IIPU BHITIOJTHEHUH UCCIEI0BAaHUIN U MMPOEKTOB (hHU3HUECKOM
HaIpPaBJIEHHOCTH, OTKPBITOCTh OMBITY M 3HAHUSM JIPYTHUX;

— TMOBBILIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPaKTHUECKYIO 1EATEIbHOCTb;



— 1oTpeOHOCTh B (JOPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hcie (HOPMYTUPOBATh UICH, TOHATHS,
TUTIOTE3bl 0 (PU3MYECKUX OOBEKTaX W SBJICHHSIX,

— OCO3HaHHC ,I[e(bI/IHI/ITOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00J1aCTH (1)I/ISI/IKI/I,
— IINIAHUPOBAHUEC CBOCTO Pa3BUTUSA B HpI/IO6peT€HI/II/I HOBBIX (l)I/ISI/I‘ICCKI/IX 3HaHI/II71;

— CTpeMJIEHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPO/Ibl, OOIIECTBA U SKOHOMUKH, B TOM
YHCIIe ¢ UCIOJIb30BaHNEeM (PM3NYECKUX 3HAHUM;

— OILIEHKA CBOUX JCHCTBUIN C yUETOM BIMSHUS Ha OKPYKAIOUIYIO CPEY, BO3MOKHBIX TTI00aJIbHBIX
IIOCJIEACTBHH.
METANPEIMETHBIE PE3YJIbTATbBI

YHI/IBepcaJ'leI)Ie N03HaBaTeJbHbIE JeiicTBUS

ba3zoewie nocuueckue oeiicmeun:
— BBISIBJISTH M XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKU OOBEKTOB (SIBJICHUH);
— yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMKU, OCHOBAHUS JIJIs1 0000IEHNS U CPaBHEHUS;

— BBIABJIATb 3dKOHOMCPHOCTHU U ITPOTHUBOPCYHA B PaCCMATPUBACMBIX (I)aKTaX, JaHHBIX U Ha6J'IIO)IeHI/IHX,
OTHOCAIIHNXCA K (1)143qu0ng SIBJICHHUAM,

— BbIABJIATH NPUIUHHO-CIICACTBCHHBIC CBA3U IIPU U3YUYCHUU (1)I/ISI/I‘ICCKI/IX SIBIICHUH 1 IIpoueccCoB;
ACJIaTh BbIBOJbI C UCITIOJIb30BAHHUEM JCAYKTUBHBIX U NHAYKTHBHBIX YM033.KHIO‘ICHI/II>'I, BbIABHUI'aTh
TUITIOTE3bI O B3aUMOCBA3AX (I)I/I3I/I‘-ICCKI/IX BCJIIMYMH,

— CaMOCTOSTENIbHO BBIOMPATh CIOCO0 perieHus yueOHo! pu3nuecKoi 3aqaun (cpaBHEHNE HECKOJIBKUX
BapHaHTOB PEIICHHS, BEIOOP HanOo0IIee OXOMAIETO C YIETOM CaMOCTOSATENBHO BBIICTICHHBIX
KpUTEPUEB).

ba3zoevie uccnedoeamenvckue oeiicmeun:
— HCIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT IMO3HAHUS;

— HOPOBOAUTH IO CAMOCTOATCIIBHO COCTABJIICHHOMY IIJIaHY OIIBIT, HECJIOXKHBIN (1)H3H‘l€CKHfI
9KCIICPUMCHT, He0O0IbII0e HUCCICIOBAaHUC (I)I/IBI/I‘-ICCKOFO SIBJICHUA,

— OLCHHMBATh HAa IPUMCHHUMOCTE U JOCTOBEPHOCTDH I/IH(l)OpMaHI/IIO, IMMOJIYYCHHYIO B XOA€ UCCICAOBAaHNA
HJIN OKCIICPUMCHTA,

— CaMoCTOATETHHO (OPMYITUPOBATH 00OOIIEHNS U BEIBOBI IO pe3ybTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICOBAHNUS;

— HPOTHO3UPOBATH BO3MOXKHOC JanbHeHnIee Pa3sBUTHC (I)I/I3I/I‘-IGCKI/IX IponecCcoB, a TAKKEC BbIABUT'ATH
MPCAIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paooma c unghopmayuei:

— MPUMEHSATH Pa3IUYHbIE METO/bl, HHCTPYMEHTHI U 3allPOCHI IPU MOUCKE U 0TOOpe HHPOPMAIIUHN UITU
JTAHHBIX ¢ Y4ETOM IPEITIOKEHHON yueOHOH (hHM3UUeCKOM 3a1a4H;

— aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MH(POPMALIMIO PA3TUYHBIX BUJIOB U POPM
MpEeACTaBICHUS;

— CaMOCTOSTENILHO BEIOMPATh ONTUMAIIbHYIO (POpMY IpECTaBICHUS HHPOPMALIUU U WILTIOCTPUPOBATD

pelaeMble 3a/1a4i HECIOKHBIMU CXEMaMH, TMarpaMMaMu, HHOW IrpaduKoi U X KOMOMHALIUSMH.



YHuBepcajibHble KOMMYHUKATHBHbIE 1eHCTBUS

Obwenue:

— B X0Jie 00CYyXKJeHHs y4eOHOTo MaTepualia, pe3yiabTaToB J1a00paTOPHBIX PadOT U MPOEKTOB 331aBaTh
BOIIPOCHI IO CYHIECTBY OOCY>KIaeMON TeMbI U BbICKA3bIBaTh UJICHU, HAIICJICHHbIC HA PEIICHUE 3aJauu U
nojjep>kaHue 0JarokKenaTeIbHOCTH OOIIEeHUS;

— COMNOCTaBJIATh CBOU CYXKJEHHS C CY)KJIECHUSMU JAPYTUX YUaCTHUKOB JHAJIOTa, OOHApYKUBATh
pa3IM4MUE U CXOJICTBO MO3ULIMIA;

— BBIPAXKATh CBOXO TOYKY 3PpCHUA B YCTHBIX U ITMCBbMCHHBIX TCKCTAX;

— HYGJ'II/ILIHO MMPEACTABJIATH PE3YJIbTAaThbl BBIIIOJHEHHOI'O (1)I/I3I/ILIGCKOFO OIIbITa (3KCHepI/IMeHTa,
HCCIICIOBaHUA, HpOGKTa).

Coemecmnasn oeamenvHOCHLb (COMPYOHUUECMB0):

— MOHUMAaTh U UCIOJB30BaTh MPEUMYILIECTBA KOMaHAHON ¥ UHIUBUIYaTIbHONU PaOOTHI MPU PELICHUU
KOHKpETHO! (hr3HuecKoi mpoOIeMbl;

— IIPUHUMATDb LCJIU COBMECTHOM ACATCIIbHOCTU, OPIraHU30BbIBATH ,HeflCTBHH o €€ JOCTHUIKCHUIO:

pactpeeNaTh PoH, 00CYKIaTh MPOIECCH M PE3YJIBbTaThl COBMECTHOU paboThl; 00001aTh MHCHHS
HECKOIBKHX JIO/ICH;

— BBIIIOJHATH CBOIO 4aCTb pa6OTI)I, A0CTUTasl KAYCCTBCHHOI'O pE3yJibTaTa 110 CBOCMY HAIIPABJICHUIO U
KOOpAUHHPYS CBOU HeﬁCTBHH C ApYruMH YJICHAMU KOMaHIbI;

— ONCHHMBATh KAa4€CTBO CBOCTO BKJIaJa B 06H.[PII>1 MPOAYKT IO KPUTCPUAM, CAMOCTOATCIIEHO

chopMyTUPOBAaHHBIM YYAaCTHUKAMH B3aHMOICHCTBHS.

YHuBepcajbHbIe PeryjisaTUBHbIE 1eHCTBUSA

Camoopzauummm:

— BBISBJISATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMINX JIJIS peiieHus (PU3ndecKux
3HAHUM;

— OpPHUEHTUPOBATHCA B Pa3IMYHBIX MOAXOJaX NPUHATHS PelIeHUul (MHIUBUAYaIbHOE, IPUHATHE
peleHus B TpyIe, IPUHATHE PEIIEHUH IPyTIoi);

— CaMOCTOATCIIbHO COCTABJIATH AJITOPUTM PCIICHUA (I)PI3PI‘-I€CK01>1 3aJa4u WM I1J1aHa UCCIICA0OBAaHUs C

y4ETOM MMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh MpeaIaracMble
BAPUAHTHI PEILICHUN;

— JenaTh BIOOP B OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
Camoxonmpons (peghnexcus):
— JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYAIlUH U MIpejiarath miaH e€ N3MeHECHNUS,

— OOBSCHATH NPUYUHBI TOCTHKEHUS (HETOCTHXKEHHS) PE3yJIbTaTOB ACSITEIbHOCTH, 1aBaTh OLIEHKY
MPpUOOPETEHHOMY OTIBITY;

— BHOCHUTb KOPPEKTUBBI B IEATEILHOCTD (B TOM UHUCIIE B XOJ] BBITOJIHEHUS (PU3MUECKOTO UCCIIEI0BaAHUS
WIN TIPOEKTa) Ha OCHOBE HOBBIX 0OCTOSITEIBCTB, H3MEHUBIINXCSI CUTYallUi, YCTAHOBIECHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEH;

— OIICHUBATb COOTBCTCTBUC PE3YJIbTaTa LCIIN U YCIIOBUAM.

3M0uu0HaJlebll7 UHmMEeNIeKm:



— CTaBUTh ceOsl Ha MECTO APYTOro YeJoBeKa B XO/€ CIopa WM JUC KyCCUU Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

Ilpunamue ceoa u opyzux:

— MpU3HaBaTh CBOE MPaBO Ha OMIMOKY MPH pelieHnH (PU3NUECKHUX 3a]a4 WK B YTBEPKICHUSIX Ha
Hay4HbIEC TEMBI U TaKOE K€ MPaBo JAPYroro.

INPEJIMETHBIE PE3YJIbTATbBI

7 KJIACC

[IpenMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTpa)kaTh CHOPMUPOBAHHOCTD y 00YUAIOIIUXCS
YMEHHUIA:

— HCHOJIb30BaTh MOHATHS: PU3NYECKHE U XUMUYECKUE SIBJICHUS;, HAOIIOICHUE, SKCIIEPUMEHT, MOJIEIb,
TUIOTE3a; eAUHUIIBI (PU3NYECKUX BEMYHH; aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHSI BEIIECTBA
(TBEpI0OE, )KUIIKOE, ra3000pa3HOe); MEXaHUUECKOE JIBIKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE,
MPSIMOJIMHEIHOE), TPACKTOPUS, paBHOACHUCTBYIOIIAs cul, edopmarnius (yrnpyras, aacTHueckas),
HEBECOMOCTh, COOOIIAIOINECS COCY/IBI;

— pa3nuyath ABICHUS (TUQQy3usi; TEIIOBOE IBUKECHNE YaCTHII BEIIECTBA; pABHOMEPHOE TBH)KCHUE;
HEPAaBHOMEPHOE IBUKECHUE; HHEPLINS; B3aUMOJICHCTBHE TEJ; PABHOBECUE TBEPABIX TEJI C 3aKPETUIEHHON
OCBIO BpalllCHUs; Ilepeiaya JaBlIeHus TBEPABIMU TeJIaMU, )KUAKOCTIMH U I'a3aMu; aTMOC(epHoe
JlaBJIEHHE; [UIaBaHUE TEJ; IPEBPAIIECHUS MEXaHUUECKOW YHEPIUN) 110 OIUCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBJICHUE;

— pacrno3HaBaTh MPOSIBICHNUE NU3YUYEHHBIX (PU3NUECKUX SBJICHUH B OKPYXKAIOLEM MHUPE, B TOM YHCIIE
(bu3nyeckue BICHUS B IPUPOJIE: TPUMEPHI ABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B dKUBOM U HEXXKUBOMN
MIPUPO/IE; NEHCTBUE CUIIbI TPEHHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOTO AaBJICHUS Ha )KUBOU
OpraHM3M; IJIaBaHUE PbIO; ppIYary B TeJE YEJIOBEKa; IPH 3TOM MEPEBOIUTh MIPAKTUUECKYIO 3aauy B

y4eOHYI0, BBIJIEISTH CYIIIECTBEHHBIE CBOMCTBA/MIPU3HAKH (PU3UUECKHX SIBJICHUM;

— ONUCHIBATh U3YYEHHbIE CBOMCTBA TENl U PU3NYECKUE SIBICHUS, UCIIONB3YS (U3NUECKUE BEIUYUHBI
(Macca, 00BbEM, INIOTHOCTB BEIIECTBA, BPEMs], IyTh, CKOPOCTh, CPEHSS CKOPOCTh, CHJIA YIPYTOCTH, CHJIa
TSKECTH, BEC TeJla, CHJIa TPEHUs, AaBiieHue (TBEPAOro Tena, KHUIKOCTH, ra3a), BITAJIKUBAIOLIAs CHUIA,
MexaHuuyeckas paboTa, MOIIHOCTb, IJIEY0 CHJIbI, MOMEHT CHJIbI, KO3(DPHUIIMEHT MOJIE3HOTO NeHCTBUS
MEXaHU3MOB, KUHETHUYECKasi U OTEHIMATIbHAS SHEPTUs); IPU ONMCAHUH NPABUIBHO TPAKTOBATh (DU3MU -
YECKUI CMBICII UCTIOJIb3YEMbIX BEJTMUNH, UX 0003HAUEHUS U €AMHUIBI (PU3NUECKUX BEJTMUNH, HAXOAUTh
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3MYECKYIO BEIUYHHY C APYTUMH BETMUYNHAMH, CTPOUTDH I'paprKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

— XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SBJICHUS U MPOIIECCHI, UCIIOJIb3Ys MIPABHIIA CI0KEHUS
cuJ1 (BJIOJIb OZTHOM MpsIMOH), 3aKkoH ['yka, 3akoH [lackains, 3akoH Apxumesa, paBUI0 PaBHOBECHS
pblyara (6510Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUsI MEXaHUUYECKOW YHEPTUH; IPH STOM
JlaBaTh CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA M 3alIUCHIBATH €T0 MATEMAaTHUYECKOE BBIPAKECHNUE;

— O00BACHATH (PU3NUECKUE SABJICHUS, MPOILIECCH U CBOMCTBA Tell, B TOM YHCIE U B KOHTEKCTE
CUTYyaluil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBISITh IPUUMHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH
00BsCHEHHE N3 1—2 JTOTHUYECKHUX MIAaroB ¢ OMOPOi Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3UUECKUX SBJICHUM,
(bu3nYecKrX 3aKOHa UM 3aKOHOMEPHOCTH;

— pemath pacy€THbIC 3a7aud B 1—2 1eiicTBUS, UCTIOIb3Ys 3aKOHBI U (JOPMYJIbI, CBA3BIBAIOIINE

(I)I/I3I/I‘IGCKI/IG BCJIMYHHBI: Ha OCHOBC aHaJIn3a yCJIOBH:A 3a1a4d 3allMChIBATh KPATKOC YCJIOBUC, IO~



CTaBJIATH (PU3MYECKHUE BETUUYUHBI B (OPMYJIIbI U IPOBOAUTH PACUEThl, HAXOAUTDH CIIPABOYHbBIE JAHHEBIE,
HeoOXO0IMMBIE JJIs pEeLICHH 3a/1a4, OLICHUBATh PEATMCTUYHOCTH MOTYYEHHON (PU3NYECKON BEIUUNHBI,

— pacno3HaBaTh IPOOIEMbI, KOTOPbIE MOXKHO PEILIUTH TP MOMOIIU (GU3UUYECKUX METOJIOB; B ONUCAaHUU
HCCIIEIOBaHMSI BBIJENIATDH IIPOBEPSAEMOE IIPEAIIONIOKEHNE (TUIIOTESY), pa3indaTh U UHTEPIIPETUPOBATD
MOJTyYCHHBIH Pe3yibTaT, HAXOAUTh OUIMOKU B XOJI€ OIBITA, AETAaTh BEIBOBI 10 €T0 PE3yiIbTaTaM;

— TPOBOJUTH OMBITHI MO HAOIIOICHUIO (PU3MUECKUX SBICHUHN MM (PU3MUECKUX CBOWCTB TEN:
dbopMynupoBaTh IpOBEpseMbIe MPEIIOI0KEHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000py10Ba-
HUS1, 3aMIUCBIBATH X0/l OIBITA U ()OPMYIIUPOBATH BHIBOJIBI;

— BBITIOJTHATH NPSIMBIE H3MEPEHUS PACCTOSHUS, BPEMEHH, MAacChl TeJla, 00bEMa, CHIIBI U TEMIIEPATYPhI
C MCIIOJIb30BAaHUEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB; 3aMKUCHIBAThH MOKAa3aHUs MPUOOPOB € yUETOM
3aJTaHHON a0COJIFOTHOU MOTPEITHOCTH H3MEPEHUH;

— MPOBOJUTH UCCIIEI0BAHNE 3aBUCUMOCTH OJHON (DPU3UYECKON BETUYHHBI OT APYTOH €
WCIIOJIb30BAaHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTH ITYyTH PABHOMEPHO JABUXKYILETOCS TeJia OT BPEMEHHU
JBIKEHUS TEJa; CUJIbI TPEHUS CKOJIBKEHHS OT Beca TeJia, KayeCcTBa 00padOTKM MOBEPXHOCTEHN TEN U
HE3aBHCUMOCTH CHUJIBI TPEHUS OT ILIOMIAIN COMPUKOCHOBEHUS TEIl; CHIIBI YIPYTOCTH OT Y/UIMHEHUS
MIPYKUHBI; BHITAIKUBAIOIIEH CUIIBI OT 00BbEMA MOTPYKEHHOM YaCTH TeJa U OT IJIOTHOCTH KUAKOCTH, €€
HE3aBHCUMOCTH OT TUIOTHOCTH Tella, OT TIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TEJI0; YCIOBUH IIaBaHUS
T€J, YCIIOBUIM paBHOBECHS pblyara v OJIOKOB); y4aCTBOBAThH B IJIAHUPOBAHUM YUeOHOTO HCCIIEI0BaHUS,
coOupaTh YCTAHOBKY U BBIMIOJIHATH U3MEPEHUS, CIEAYS MPEI0KEHHOMY IIaHy, GUKCUPOBATh
PE3yNbTAThI MOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BHJIE TIPEJIOKEHHBIX TAOJIUIl U
rpaduKoB, JeNaTh BBIBOJIBI IO pe3ylIbTaTaM HCCIEOBAHMUS,

— MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEITMUUH (IUIOTHOCTH BELIECTBA KUIKOCTH U
TBEPJOTO TEJIA; CUJIa TPEHUS CKOJIbKEHUS; JaBICHUE BO3AyXa; BBITAJIKMBAOIIAs CHJIA, IEUCTBYIOIIAs HA
MOTPYXEHHOE B KUJIKOCTh TEJI0; KOAPPHUIIMEHT MOJIE3HOT0 AEUCTBUS TPOCTHIX MEXAHU3MOB), CIIEAYS
MPEITI0KEHHOW MHCTPYKLMU: TIPU BBITIOJHEHUH U3MEPEHUIN COOMPATh AKCIIEPUMEHTAIbHYIO YCTAHOBKY

Y BBIUUCIISITh 3HAUE€HUE NICKOMOM BEIIMYUHBI;
— co0uro1aTh MpaBUia TEXHUKU 0€30IMacCHOCTH MPpH pabdoTe ¢ 1abopaTOpHBIM 000PYIOBaHUEM;

— yKa3bIBaTh MPUHIIUIIBI ICUCTBUS TPHUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOIIAIOIIUECS COCY/IbI, OAPOMETP, phlUuar, MOBUKHBIA U HETIOABIKHBIN OJIOK, Ha-

KJIOHHAas IMJIOCKOCTb,

— XapaKTepu30BaTh MPUHIUIBI IEHCTBHS U3YUEHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOit
Ha UX ONMMCaHUA (B TOM YHCIIe: TOJIIMITHUKH, YCTPOMCTBO BOJOIPOBOIA, THIPaBINYECKUI TIpecc,
MaHOMETp, BBICOTOMED, MOPLUIHEBOM HACOC, APEOMETP), UCTIONb3Yys 3HAHUSI O CBOMCTBAX (PU3NYECKUX

SIBJIGHUN ¥ HEOOXO0AUMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— NPUBOAUTH MPUMEPHI / HAXOUTH HHPOPMALIHIO O TPUMEPAX MPAKTHUECKOTO UCTIONb30BaHUS
¢bu3nUecKkux 3HaHUH B MOBCETHEBHOM JKHU3HHU JJIs oOecrieueHus: 0e301MacHOCTH IpU OOpaIeHUH ¢
npubopaMu U TEXHUUYECKHMMHU YCTPOICTBaMU, COXPaHEHUS 370POBbsl M COOIOACHUS HOPM

AKOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIIEH cpefie;

— OCYUIECTBJIATH OTOOP NCTOYHUKOB MH(GOpMaIuu B ceTh VIHTEpHET B COOTBETCTBHUHU C 33JJaHHBIM
MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUN U MMYTEM CpAaBHEHUS Pa3IMYHbIX HCTOYHUKOB

BBIJICJIATH HH(POPMAIUIO, KOTOpast ABISETCA MPOTUBOPEUNBOM MIM MOXKET OBITH HEOCTOBEPHOI];

— HCIIOJIb30BaTh MPH BBINOJIHEHUH Y4eOHBIX 3a/laHII HAyYHO-TIONYJISIPHYIO JIUTEPATYPy GU3NIECKOTO



COJIepKaHus, CIIPAaBOYHbIE MAaTEpPHAJIbI, pECYPChI CETH VIHTEpHET; BIafieTh IpUEMaMH KOH-
CIIEKTHPOBAHUS TEKCTA, IpeoOpa3oBaHus HHPOPMAIIUHN U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;

— co31aBaTh COOCTBEHHbIE KPATKKE MMCHbMEHHBIE U YCTHBIE COOOLICHNS Ha OCHOBE 2—3 MCTOYHHKOB
uHpopManuu GU3NIECKOTO COJIEPKAHU, B TOM YUCIIE TYOJUYHO JIEJIaTh KPAaTKUE COOOIIECHUS O
pe3ylibTaTax MPOEeKTOB WM YIeOHBIX UCCIIEAOBAHUN; IPH 3TOM IPAMOTHO UCTIOIB30BATh U3YUCHHBIH
MOHATUIHBIN anmnapat Kypca (U3MKH, CONPOBOXKIATH BHICTYIUIEHUE MTPE3CHTALIUCH;

— P BBIIIOJIHCHUUN yT-Ie6HLIX IMPOCKTOB U I/ICCJIGZ[OBaHI/Iﬁ pacnupeaciATb 00s13aHHOCTH B TpyIiIc B
COOTBCTCTBHUHU C ITOCTABJICHHBIMU 3aJJa4yaMi, CJICIUTH 3a BBIIIOJTHCHHUECM I1JIaHA IICI>’ICTBI/II>'I, aJICKBAaTHO
OLCHUBATHb COOCTBEHHBIH BKJIaZd B ACATCIBbHOCTD I'PYIIIIbI; BBICTPAMBATL KOMMYHUKATHBHOC

B3aHMOI[eI>'ICTBPIe, YUUTBIBAsA MHCHUC OKPYKAIOIIUX.

8 KJIACC

[IpenMeTHBIC pe3yabTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPAXKATh CHOPMHPOBAHHOCTD Yy 00YJAFOIIIUXCS

YMEHHMN:

— HCIOJIB30BATh IOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHHUE aTOMOB U MOJIEKY!L,
arperaTHble COCTOSIHMS BEIIECTBA, KPUCTAJUINYECKHE U aMOP(HBIE Tella, HACBIILICHHBIA U HEHACHI-
LICHHBIN Map, BIaXXKHOCTh BO3AyXa; TEMIIEPATypa, BHYTPEHHSIS SJHEPTUs, TEIUIOBOW JBUTATENb;
JIEMEHTAPHBIN 2JIEKTPUUECKUN 3apsi, JIEKTPUUYECKOE T10JIE, IPOBOAHUKYU U AUDJIEKTPUKH, TIOCTOSHHBIN

AJIEKTPUYECKUM TOK, MArHUTHOE TOJIE;

— pa3nu4aTh SBJICHUS (TEIUIOBOE pacIIupeHue/ckaTue, TeIionepeada, TeIioBoe PaBHOBECHE,
CMauvBaHUe, KaUJUIIpHbIC SBJICHHUS, UCTIApEHNEe, KOHACH IS, TNIaBJICHHEe, KPUCTAIITH3aIus
(oTBepaeBaHue), KUTIEHHUE, TEIUIONepeada (TemIONPOBOIHOCTh, KOHBEKIIHS, U3TyUEHUE); dJICKTPHU3AIIHS
TeJl, B3aUMOJICHCTBHE 3apsi10B, JEHCTBUS JIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMO/IEUCTBUE
MarHuTOB, JICUCTBUE MAarHUTHOTO TIOJISI HA TTPOBOJIHUK C TOKOM, AJICKTPOMArHUTHAS MHIYKIIHSI) 110 OTTH -
CaHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIOIINX JTaHHOE (PHU3HUECKOE

SIBJICHUE;

— Pacro3HaBaTh NPOSBIECHUE U3YUEHHBIX (PU3NUECKUX SBJICHUN B OKPYKaIOIIEM MHpPE, B TOM YHCIIE
¢bu3nyeckue sBIEHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHNE U KallWJUIPHBIE SIBJICHUS B IPUPOJE,
KpHUCTaJIBI B IpUpoze, u3inydenue CoiHia, 3aMep3aHue BOA0EMOB, MOpPCKHE OpU3bl, 00pa3oBaHue
POCHI, TyMaHa, UHes, CHeTa; 3JeKTPUUECKUe sBICHUS B aTMoc(hepe, HIEKTPUYECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJe 3eMIH, Apeid Moo CoB, poJib MArHUTHOTO 1OJIS AJIS )KU3HU Ha 3eMJle, NOJISIPHOE CH -
STHUE; TIPU 3TOM NEPEBOIUTh MPAKTUUECKYIO 3a7a4y B Y4eOHYI0, BBIICNATH CYIIECTBEHHBIE

CBOMCTBA/MIPU3HAKN (PU3NUYECKUX SBJICHUI;

— ONUCHIBATh U3YYCHHBIE CBOMCTBA TNl U PU3NUYCCKUE SIBICHUS, UCTIONB3YS (PU3UUYECKUE BETUUUHBI
(Temneparypa, BHyTPEHHSISI SHEPTUsl, KOJIMYECTBO TEIJIOTHI, YeIbHasl TEMIOEMKOCTh BEIIECTBA,
ylenbHas TeryoTa IUIaBleHus, YAelbHas TEIIoTa Mapoo0pa3oBaHus, yaelbHas TEeII0Ta CTOPaHUS
TOIUTNBA, KO (DHUIIMEHT MOJE3HOTO IEHCTBUSI TETUIOBOM MAIIMHBI, OTHOCUTEIbHAS BIIAYKHOCTh BO3TyXa,
ANEKTPUYECKUH 3apsil, CHJIa TOKA, SIEKTPUUECKOE HaIPsHKEHUE, COMTPOTUBIICHUE TPOBOIHUKA, YIEIbHOE
COIPOTHBIICHUE BEIIECTBA, pad0Ta U MOILIHOCTD AIEKTPUUYECKOTO TOKA); MPU ONMHMCAHUU TPABUIBHO
TPaKTOBaTh (PU3UUECKHUI CMBICT UCTIOIb3YEMbIX BEINYMH, 0003HAYCHUS U €AUHUIIBI (PU3UUECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UYECKYIO BETUUYUHY C IPYTUMH BETUYMHAMU,
CTPOUTH rpa@UKU U3Y4YEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH;

— XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUECKUE SBICHUS U MPOIIECCHI, UCIOIB3Ysl OCHOBHBIE
MOJIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOI TEeOpUH CTPOCHUS BEUIECTBA, IPUHIIUII CYNEPIO3UIIMU TOJIei



(Ha KaUECTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apA/1a, 3akoH OMa JuIsl yyacTka Lemu, 3akoH Jxoyis -
JleHna, 3aKOH COXpaHEHHS YHEPTUU; TIPU 3TOM JaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMCHIBAThH

€ro MaTCMaTH4YCCKOC BBIPAXKCHUC,

— OOBACHATH (PU3NUECKUE TPOLIECCH U CBOMCTBA TEJI, B TOM YHUCIIC i B KOHTEKCTE CHUTyalui
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH IPUUYUHHO-CIICICTBEHHBIE CBS3H, CTPOUTH 00BsIC-
HeHue u3 | - 2 IOTH4ecKUX IaroB ¢ ornopoi Ha 1 - 2 U3y4eHHBIX CBOMCTBA (DU3UYECKHX SIBICHUH,
(U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pemarh pacy€éTHbIC 3a1a4i B 2 - 3 NeicTBUS, HCIIONB3Ys
3aKOHBI U (POPMYJIBI, CBS3bIBAIOIINE (PH3MUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBHSA 334l
3aIMUCBIBAaTh KPATKOE YCIOBHE, BBISIBIATH HEJAOCTATOK NAHHBIX Ui PELICHUS 3a/1a4H, BEBIOUPATh 3aKOHbI
1 GOpMYIIbI, HEOOXOAUMBIE IS €€ PELIeHUs, IPOBOJUTH PACYEThI U CPAaBHUBATH MOJyYCHHOE 3HAUCHHE

(1)I/I3I/I‘ICCKOI71 BCJINYHMHBI C U3BCCTHBIMU JaHHBIMHU,

— PpacClio3HaBaTb HpO6J'IeMBI, KOTOPBIC MOKHO PCIIUTD ITPHU ITOMOIIH (bHSI/I‘ICCKI/IX MCTOHOB; UCIIOJIb3YsL
OIMMCAHUC UCCICAOBAHMS, BBIACIATE IIPOBEPACMOC NPCAIIOJIOKCHUE, OLICHUBATH IIPABUJIILHOCTDL ITOPAAKA
MMPOBCACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOABI;

— IPOBOJUTH OMBITHI MO HAOIIOAEHUIO (U3NYECKUX SABJICHUN WK (PU3UUECKUX CBOWCTB TeI
(xanuIIsSipHbIE SIBIEHUS, 3aBUCUMOCTD JJaBJICHUS BO3/yXa OT €ro o0béMa, TeMIepaTypbl; CKOPOCTHU PO~
11ecca OCTHIBAHUS/HArPEBAHUS NIPU U3IIYUCHHUH OT L[BETA H3JIyHarONeH/TOTIIONAONIeH TOBEPXHOCTH;
CKOPOCTb MCIIAPEHUsI BOJbI OT TEMIIEPATYPHI )KUIKOCTH U IIJIOLIAAN €€ MOBEPXHOCTH; SJIEKTPU3ALUS TEI
U B3aUMOJEHCTBHE ANEKTPUUECKUX 3apsI0B; B3aUMO/IEHCTBUE IOCTOSIHHBIX MATHUTOB, BU3yaIu3alus
MarHMTHBIX 10JIEH IOCTOSIHHBIX MAarHUTOB; IEHCTBUS MAarHUTHOTO T10JISI HA IPOBOJAHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHuTa, CBOMCTBA AJIEKTPOIBUraTelIsl TOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IIpOBEpsieMbI€ MIPEITOJIOKEHUSI, COOMpaTh YCTAHOBKY U3 MPENI0KEHHOTO0 000PYAOBAHHUS; ONUCKHIBATD
XO/JI OMbITa U (OPMYJIUPOBATH BHIBOJIBI;

— BBIIIOJIHATD MPAMBIC U3MCPCHUS TEMIICPATYPHI, OTHOCHUTEJIbHOM BIAXKHOCTH BO3]1yXa, CUJIbI TOKaA,
HAIps>KCHUA C UCITOJIb3OBAHUEM aHAJIOT'OBBIX HpI/I60p0B n 1aTYUKOB (1)I/I3I/I‘-I€CKI/IX BCJIMYMH; CPAaBHHUBATH

pe3yibTaThl U3MEPEHUH C YIETOM 3aJaHHON a0COIOTHOM MOTPEIIHOCTH;

— MPOBOJUTH MCCIIEI0BAHUE 3aBUCUMOCTH OTHON (PM3UUYECKON BETMUMHBI OT APYTOH ¢
HCII0JIb30BaHNUEM NIPSMbBIX U3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHUS IPOBOJIHUKA OT €T0 JUIVHBI,
IIJIOIIAU MIOIEPEYHOT0 CEYEHUS U YIAEIbHOIO CONPOTUBIICHUS BEIIECTBA IPOBOJIHUKA; CUJIbI TOKA,
HYIIEr0 Yepe3 MPOBOJHUK, OT HANPSKEHNS HA IPOBOJHUKE; HCCIEAOBaHUE MOCIEA0BATEIBHOIO U Na-
paJUIeTbHOIO COEIMHEHHH TPOBOIHUKOB): IUIAHUPOBATh UCCIIE0BAaHKE, COOMPATh YCTAHOBKY U
BBITIOJHATH U3MEPEHHUS, CIIEYs IPEATI0KEHHOMY TUIaHy, GUKCUPOBATh Pe3yNbTaThl MOTYYEeHHON
3aBHCHMOCTH B BHJI€ TaOJIUI U IpaUKOB, €IaTh BBIBOBI IO PE3yJIbTaTaM HCCIEI0BaHNUS;

— TPOBOJUTH KOCBEHHbBIE U3MEPEHHUS (PU3NUECKUX BETHUUH (y/IeIbHas TeMJI0EMKOCTh BEIECTBa,
COIIPOTHUBIIEHUE MTPOBOIHUKA, pab0Ta U MOIIHOCTb 3JIEKTPUYECKOT0 TOKA): MJIAHUPOBATH U3MEPEHHUS,
coOMpaTh IKCIIEPUMEHTATIBHYIO YCTAHOBKY, CIIEYsI MPEAT0KEHHON HHCTPYKIIUY, U BBIYUCIIATD

3HAa4YCHUEC BCIINYHNHDBI,
— co0mroIaTh MpaBUiIa TEXHUKHA 0€3011aCHOCTH MpU paboTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;

— XapakTepu30BaTh MPUHIUIIBI IEHCTBHS U3YUEHHBIX MPHOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOit
Ha UX OMHMCaHUs (B TOM YHCJIe: CUCTEMA OTOIJICHUS JOMOB, TUTPOMETp, NTapoBasi TypOMHA, aMIIEPMETD,
BOJIETMETP, CYETUHK ICKTPUUECKOIN SHEPTHHU, IIEKTPOOCBETHTENbHbBIE TPHOOPHI, HArpeBaTEIbHbIC
AJIEKTPONIPUOOPHI (MIPUMEPHI), HIEKTPUUECKHE TPETOXPAHUTEIH; SJIEKTPOMArHUT, 3JIEKTPOIBUTATEINb
MIOCTOSTHHOTO TOKa), UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (pU3MUYECKUX SBICHUIN M HEOOXOAUMBIE

(1)1/13I/ILIGCKI/I€ 3aKOHOMCPHOCTH;



— PAacHo3HaBaTh NPOCTbIE TEXHUYECKHUE YCTPOMCTBA U U3MEPHUTEIbHBIE TPUOOPHI IO CXEMaM U
CXEMAaTUYHBIM PUCYHKaM (3KHJIKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUraTEIb
BHYTPEHHET0 CTOPaHUs, JJIEKTPOCKOII, PEOCTAT); COCTABIIATh CXEMBbI 3JIEKTPUUECKUX LIETIeH ¢
MOCJIeIOBATENbHBIM U apaJlIeTbHBIM COSAMHEHUEM AJIEMEHTOB, pa3inyas yCIOBHBIE 0003HAUCHUS

OJICMCHTOB 3JICKTPHUYCCKUX ueneﬁ;

— TPUBOAUTH IPUMEPBI/HAXOAUTh HHPOPMAIIUIO O IPUMEPaX MPAKTHYECKOTO UCIIOIb30BaHUS
(bu3MYECKUX 3HAHMI B TIOBCETHEBHOM JKU3HHU JJIs 0OecTieueHus: 6€30MacHOCTH IIpH 00palleHuu ¢ mpuoo-
paMu U TEXHHYECKUMH YCTPOUCTBAMH, COXPAHEHHS 3I0POBbs U COOIIOICHHSI HOPM 3KOJIOTHYECKOTO
MIOBEJICHHSI B OKPYIKAIOIIEH cpejie;

— OCYIIECTBJIATH MOUCK WHPOpMAIUU (GU3HUECKOTO CoAep)aHus B ceTu VIHTEpHET, Ha OCHOBE
UMEIOIIUXCS 3HAHUN U TTYTEM CPaBHEHUS JOTIOJTHUTEIHHBIX HCTOYHUKOB BBLICTSATH HHPOPMAITHUIO,

KOTOpaA sABJISACTCA HpOTHBOpeqHBOﬁ HJIM MOXKET OBITh HGHOCTOBepHOﬁ;

— HCIMOJIb30BaTh NPH BBHIIOIHEHUHU YUEOHBIX 3aJaHUH HAyYHO-TIONYJISIPHYIO JUTEepaTypy (pusnueckoro
CoJlepKaHus, CIPABOYHbBIE MAaTEPUAJIBI, pecypchl ceTh VIHTepHeT; BiIageTh npuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBanus HH(POpMaIK U3 0THON 3HAKOBOH CHCTEMBI B JPYTYIO;

— co3/1aBaTh COOCTBEHHBIE MMCEMEHHBIE U KPATKHUE YCTHBIE COOOIIEeHMs, 000011ast nHpOpMAIHIO U3
HECKOJIbKUX UCTOYHUKOB (DU3MUECKOTO COACPIKaHMUs, B TOM YUCIIE ITyOJIMYHO MPEACTABIIATh PE3YIbTaThI
MPOEKTHOM HITH MCCIIE0BATENBCKOM NeATEIbHOCTH; IIPH 3TOM I'PaMOTHO UCIIOJIb30BaTh H3yYCHHBIN

MOHATUIHBIN anmapaT Kypca (U3MKH, CONPOBOXKAAThH BHICTYIUICHUE MTPE3CHTALUECH;

— TIpH BBINOJIHEHNUHU YYEOHBIX MPOEKTOB U UCCIIEAOBAHUN (DU3MUECKUX MPOIIECCOB PACIIPEAETATh
00513aHHOCTH B IPYIIIE B COOTBETCTBUHM C IOCTABJIECHHBIMU 33J]Ja4aMH, CJIETUTH 3 BBIIOJIHEHUEM IUIaHa
JeHCTBUM U KOPPEKTHPOBATH €r0, a/IEKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ] B 1€ATEIbHOCTh IPYIIIBL;

BBICTpanBaThb KOMMYHHUKATUBHOC BSaHMOHeﬁCTBHG, IPOABJIAA TOTOBHOCTH pa3peiiaThb KOH(i)J'II/IKTI)I.

9 KUIACC

ITpenmeTHble pe3ynbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y 00yJarOIUXCs
YMEHHMN:

— HCIIOJIb30BATh MOHATHSL: CUCTEMA OTCUETA, MaTepUalbHasi TOUKa, TPAEKTOPHS, OTHOCUTENBHOCTh
MEXaHMYECKOTO JBIKEHUs, nepopmanus (yrnpyras, iiacTU4eckas ), TpeHue, IEeHTPOCTPEMUTENbHOE
YCKOpEHHUE, HEBECOMOCTb U MEPETPY3KH; LIEHTP TSHKECTH; aOCOIIOTHO TBEPI0E TEJO, LIEHTP TAKECTH
TBEPAOrO Tella, paBHOBECHE; MEXaHUYECKUE KOJIeOaHUs U BOJIHBI, 3BYK, HHPPa3BYK U yIbTPa3BYK;
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTh,

CIICKTPBI UCITYCKAaHUWA U IMOTTIOUICHUSA a.m,q)a, Oeran ramMmmMma-us3JIydCHusl, U30TOIIGI, AACPHAasA DOHEPIrCTHUKA,

— pas3nuyarth SABICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOIMHEWHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE TBUKEHHE, CBOOOIHOE Na/IeHHE TeJl, PABHOMEPHOE JIBUKEHUE 110
OKPY>KHOCTH, B3aUMOJICHCTBHUE TeJl, pEaKTUBHOE JIBI)KEHUE, KoJiebaTebHOe ABUKEHHE (3aTyXalouue 1
BBIHYJICHHBIE KOJIeOaHMsI), PE€30HAHC, BOJTHOBOE ABM)KEHUE, OTPAKEHUE 3BYKa, IPSIMOIMHEHHOE
pacnpocTpaHeHHe, OTpaXXEHHE U MTPEIOMIIEHUE CBETA, MTOJIHOE BHYTPEHHEE OTpakeHUE CBETa,
paszioxkeHue 0eroro cBeTa B CHEKTP U CI0KEHHE CIIEKTPAJIbHBIX [[BETOB, TUCIIEPCHUs CBETA,
€CTECTBEHHAs Pa/IN0aKTUBHOCTh, BOSHUKHOBEHHUE JINHEHYATOT0 CIIEKTPa U3TyYEHHS) 110 OMUCAHUIO UX
XapaKTEepPHBIX CBOWCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIINX JaHHOE (GU3NYECKOE SBJICHUE;

— pacrno3HaBaTh MPOSIBICHUE N3YYCHHBIX (PU3NUECKUX SBJICHUI B OKpYKaloleM MUpe (B TOM 4HCTIe

(bI/I3I/ILIeCKI/Ie SABJICHUS B IPUPOJAC: NPUIIMBBI U OTJIMBLI, ABUKCHUC IIJIAHCT ConHeyHon CHUCTCMBI,



PEaKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPHUITHE 3BYKOB KHUBOTHBIMH, 3€MIIETPSICEHUE,
celicMU4ecKre BOJHBI, IIyHAMH, 9X0, [IBETA TEJI, ONTUYECKHE SBJICHUS B IPUPO/IE, OMOIOTHIECKOe
NeiCTBUE BUIUMOTO, YIbTPa(QHOIETOBOIO M PEHTT€HOBCKOTO U3TYyYEHUH; €CTECTBEHHBIN
palMOaKTUBHBINA (JOH, KOCMUYECKHE JIYUH, PAAUNOAKTUBHOE H3JIydEHHE TPUPOJHBIX MUHEPAIIOB;
NeCTBUE palnOaKTUBHBIX U3IYy4EHUI HAa OPraHu3M YeJIOBEKA), IPU TOM IIEPEBOJUTH IPAKTUYECKYIO
3a/1a4y B y4eOHYIO, BBIICISATH CYIIECTBEHHBIC CBOMCTBA/IPU3HAKN (PU3UUYECKUX SIBIICHU;

— OIKCBIBATh U3yYEHHBIE CBOMCTBA Te U (PU3HUYECKUE ABICHUS, UCIIONIb3Ys (PU3MUECKUE BETUUNHBI
(cpenHsist © MTHOBEHHAsI CKOPOCTH TeJla IPU HEPAaBHOMEPHOM JABM)KEHUH, YCKOPEHHE, IEPEMELIICHUE,
IyTh, YIJIOBasi CKOPOCTh, CUJIa TPEHNUS, CHJIA YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOIHOTIO
1a/ICHUs], BEC TeJla, UMIYJIbC TEJa, UMITYJIbC CUJIbI, MEXaHW4YecKas padoTa U MOIIHOCTh, MOTEHIIUATbHAS
SHEPrus Tela, MOAHATOrO HaJl IOBEPXHOCTHIO 3€MJIU, IOTEHIMAJIbHAS SHEPTUS CHKATOM NPYKUHBL,
KMHETHYECKasi SHEprHsl, [0JHasi MEXaHW4eCcKas SHEPIUs, epHo] U 4acToTa KojJeOaHui, JJInHa BOJIHBI,
I'POMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, MIOKA3aTeNb IPEJIOMIICHUS CPEbl); IPU OMMCAHUU
IIPABUIBHO TPAKTOBATh (PU3UUECKUI CMBICI MCIIOJIb3YEMbIX BEIMYMH, 0003HAYEHUS U €TUHULIBI
(bU3NYECKUX BETUYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEJIMUUHY C APYTUMHU
BEJIMYMHAMH, CTPOUTH IPauKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIMYMH;

— XapakTepu30BaTh CBOWCTBA TeJ, (PU3NYECKHE ABJICHUS U NPOLIECCHI, UCIOJb3Ys 3aKOH COXPaHEHUs
SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CYNEPIIO3ULIUN CUJI, TPUHLIUIT OTHOCUTEIBbHOCTH
["anunest, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHMs UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPEIOMIICHHSI CBETA,
3aKOHBI COXPAaHEHUS 3apsiI0BOT0 U MacCOBOT'O YUCEII IIPH SIIEPHBIX pEaKLUsX; IPU ITOM JaBaTh
CIIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3aIIMCHIBATh €T0 MAaTEMAaTUYECKOE BHIPAKEHUE;

— O0OBACHATH (PU3NYECKHE MPOLIECCH U CBOICTBA Tell, B TOM YHCIIE U B KOHTEKCTE CUTYyalui
MIPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BbISBIATH IPUUNHHO-CIIEACTBEHHBIE CBSA3H, CTPOUTH 00BsIC-
HEHUE U3 2—3 JIOTMYECKUX 1IaroB ¢ OMopoi Ha 2—3 U3y4YEHHBIX CBONMCTBA (PU3NUYECKUX SIBJICHUH,

(1)I/I3I/I‘-ICCKI/IX 3aKOHOB HJIN SaKOHOMepHOCTeﬁ;

— pcuiaTtb paC‘léTHBIe 3aJa4uun (OHI/IpaI-OH_[I/ICC}I Ha CUCTCMY U3 2—3 ypaBHeHI/II\/’I), HCIIOJIb3YA 3aKOHBI U
q)OpMyJ'II)I, CBA3BIBAIOIIIHEC (1)I/ISI/III€CKI/I€ BCJIIMYMHBI: HA OCHOBEC aHAJIM3a YCJIOBUS 3aJa4 3allMChIBATH
KpaTKO€ YyCJIOBHEC, BBIABIIATE HCAOCTAIOIINE NI H30BITOYHBIE JaHHBIC, BI>I6I/IpaTI> 3aKOHbI U q)OpMy.]'IBI,
HCO6XO}II/IMI>I€ IJid pEeIICHUs, ITPOBOJIUTH paC‘-IéTI)I 1 OOCHHUBATH PCATUCTUYIHOCTD MOJTYUYCHHOT'O

3Ha4YCHHS (PU3HMUECKOU BEITUYNHBI;

— paciio3HaBaThb Hp06J'ICMBI, KOTOPBIC MOXKHO PCHINTDH IIPU IMMOMOIIN (bI/IBI/I‘-ICCKI/IX MCTOHOB; UCIIOJIB3Ys
OIMMCAHUC UCCIICAOBAaHMs, BBIIACIATE IPOBECPACMOC IPCAIIOJIOKCHUC, OICHUBATD IPABUJIIBHOCTDb MOPAIKA
IMPOBCACHUA UCCIICIOBAaHNUA, ACIATh BBIBOJbI, MHTCPIIPETUPOBATDL PE3YJIBTATHI H&6J’IIO)I€HPII>1 " OIIBITOB;,

— MPOBOJUTH OMBITHI MO HAOIIOEHUIO GU3NYECKUX SABJICHUHN WK (PU3MUECKUX CBOWCTB TeJ (M3yuyeHue
BTOpOro 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHHsI SHEPTUHU; 3aBUCUMOCTb Mepro/ia Koebanui
NPY>KHHHOTO MasiTHUKA OT Macchl rpy3a U KECTKOCTH MPYXHUHBI U HE3aBUCUMOCTb OT aMIUTUTYIbI
MaJIbIX KOJIeOaHuil; MPAMOJIMHEHHOE pPaclpOCTPaHEHUE CBETa, pas3JioKeHHe OeJoro caeTa B
CIIEKTp; U3y4CHHUE CBOWCTB M300paKEHUS B TUIOCKOM 3€pKaJie M CBOMCTB M300paykeHHs IpeIMETa B
cobuparorielt JInH3e; HaOMI0IeHNe CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB M3IIyYEHHS): CAMOCTOSTENIEHO
coOHMpaTh YCTaHOBKY M3 M30BITOUHOTO Habopa 000PYIOBaHUS; OMUCHIBATH X0/ OIBITA U €TO
pe3yabTaThl, OPMYIHPOBATH BHIBOBI;

— TPOBOJUTH MIPH HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpeesisl CpelHee 3HaUYCHHE
u3MepsieMoil BennuuHbl ((poKycHOE paccTosiHUE cOOMparoIel IMH3bI); 000CHOBBIBAThH BHIOOP criocoba
M3MEPEHUs/M3MEPUTENILHOTO TPUOOPa;



— MPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BEIMUYUH C UCTIOIBb30BAaHUEM MIPSIMbIX
M3MEpEeHu# (3aBUCUMOCTh IYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HayaJlbHOM CKO-
pOCTH; IeproAa KosleOaHni MaTeMaTHYECKOr0 MasiTHUKA OT AJIMHBI HUTH; 3aBUCMOCTH yIJla
OTPaKEHMsI CBETa OT yIJla aJAEeHUs U yIila IPEJOMIICHHUs OT yIila MaJeHus): INIAaHUPOBaTh UCCIIEN10-
BaHUE, CAMOCTOATENILHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3yJIbTAThI OJYYEHHOH 3aBUCHMOCTH
(¢u3n4YecKrX BETMYMH B BUE TaOIHIl ¥ rpa)uKOB, AeNaTh BEIBOBI 110 pE3yIbTaTaM HCCICIOBAHNUS;

— MPOBOJIUTH KOCBCHHBIE M3MEPECHUS (DU3NUECKUX BEIIMYUH (CPEIHSSI CKOPOCTh U YCKOPEHHE Tea MPH
PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHUE CBOOOAHOTO MaJACHHUS, KECTKOCTh MPYKUHbBI, KO3PPHUIHEHT
TPEHUSI CKOJILKEHHUSI, MEXaHHuecKas paboTa U MOIIIHOCTh, YaCTOTa U MEepUOJI KoseOaHuit
MaTEMaTHYECKOro U MPYKUHHOTO MasiTHUKOB, ONTUYECKasl CUJIa COOMpPArOIIeH JTMH3bI, PaIiOaKTUBHBIH
¢GoH): MIaHUPOBATH U3MEPEHUS; COOUPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY U BBIMOJIHATH U3MEPEHUS,
cienys NpeayioKEHHOM MHCTPYKLMU; BBIYUCIISATh 3HAUEHNUE BEJIMYMHBI U AaHAJIM3UPOBATH M1OTYyUYECHHbIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUN;

— co0mo1aTh MpaBuiIa TEXHUKH 0€30MaCHOCTH MpH padoTe ¢ J1ab0paTOpHBIM 000PYIOBAHHUEM;

— Ppa3jindaTb OCHOBHBIC IIPU3HAKH U3YUCHHBIX (I)I/ISI/I‘IGCKI/IX MOI[GJ'IGIZZ MaTCpHaJibHad TOYKa,
a0COJIIOTHO TBépI[OG TCIIO0, TOYEUHBIM UCTOUHUK CBCTA, JIy4, TOHKas JINH34, INIaHCTapHast MOJACJIb aTOMa,
HYKJIOHHagd MOJCJIb aTOMHOTO Sapa;

— XapaKTepu30BaTh NPUHLHUIIBI JIEHCTBUS N3YUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB C ONOPOI
Ha UX ONMCaHUA (B TOM YMCIIE: CIUIOMETP, JaTUYMKHU TOJI0KEHUS, PACCTOSHUS U YCKOPEHUS, paKeTa,
9X0JIOT, OYKH, IEPUCKOI, (hoTOoaMMmapar, ONTHIECKUE CBETOBO/IbI, CIIEKTPOCKOI, JO3UMETP, Kamepa
BunbcoHa), ucronb3ys 3HaHUS O CBOMCTBaX (PU3NYECKUX SIBICHUHM U HEOOX0IuMBbIe (PU3NUECKUe
3aKOHOMEPHOCTH;

— HCIIOJIB30BAaTh CXEMbI U CXEMATUYHBIC PUCYHKH U3YYCHHBIX TCXHUYCCKHUX YCTPOfICTB,
HU3MCEPUTECIIBHBIX HpI/I60pOB 1 TEXHOJIOTHYCCKUX IMMPOLECCCOB ITPU PCHICHUHA y‘le6HO-HpaKTI/I‘IeCKI/IX 3aaa4,

ONITUYECKUE CXEMBI JUIsl IOCTPOESHMSI N300paKEeHU B INIOCKOM 3€pKajie U coOUparouiei TuH3e;

— MPUBOJUTH NPUMEPHI/HAXOIUTH HHPOPMALUIO O IPUMEPaX MPAKTUYECKOTO HCTIOIb30BaAHUS
¢u3nUecKrX 3HaHUH B TOBCEAHEBHOM KU3HU Ul oOecriedeHns: 0€30MacHOCTH MpU 0OpaleHuu ¢ npuoo-
pamMH ¥ TEXHUYECKUMHU YCTPOMCTBaMH, COXPaHEHUSI 3J0POBbs U COOIOCHHSI HOPM 3KOJIOTMYECKOT0
MIOBE/ICHUS B OKpYXKalOLIEeH cpene;

— OCYHIECTBIISTh TOUCK WH(MOpMAIUU (HU3UIECKOTO CoNIepKaHus B ceT VIHTepHET, CaMOCTOSTEIHHO
dhopMyIupys MOMCKOBBIN 3aMPOC, HAXOIUTH ITyTH OMPENETIEHUS TOCTOBEPHOCTH TTOJIYICHHOM

I/IH(bOpMaIII/II/I Ha OCHOBC MMCHOIIMUXCs 3HAaHUHA 1 JOITOJIHUTEIIBbHBIX NCTOYHUKOB,

— HCII0JIb30BATh MPU BBIOJHEHUH YUEOHBIX 3a/JaHUI HAYYHO-TIOMYJISPHYIO JIUTEPATYPY PU3UUECKOTO
coJiepKaHus, CIIPABOYHBIE MaTEPHUAIIbI, pecypchl ceTu IHTepHeT; BiIaJgeTh NpuéMamMu
KOHCIIEKTHPOBAHU TEKCTa, MpeoOpa3oBanHus HH(GOpMAIMK U3 OJTHON 3HAKOBOM CHCTEMBI B JPYTYIO;

— co037aBaTh COOCTBEHHBIE TUCHMEHHBIE M YCTHBIE COOOIIEHUSI HA OCHOBE MH(OPMAIIUU U3
HECKOJIbKMX HCTOYHUKOB (PU3MUECKOTO COACPIKAHUS, TyOJTUIHO MPEACTABIATEH PE3yIbTaThl TPOCKTHOMN
WJIM UCCIIEIOBATENIbCKON IEATEIIbHOCTH; IIPX 3TOM I'PAMOTHO MCIOJIb30BaTh U3yYEHHbBIA MOHSATUHHBIN
ammapaT u3y4aeMoro paszeina GU3MKHA U COMPOBOXKAAThH BRICTYIIJICHUE TTPE3EHTAUEH ¢ yIéTOM
0COOEHHOCTEH ayTuTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINIAHUPOBAHUE

7 KJIACC
Ne HaumeHoBaHMe pa31e/10B M TeM IPOTrPaMMBbI KoanuecTBo yaco JJleKTpoHHbIe (U poBbIE) 00pa3oBaTeIbHbIE pecypchl
n/n
BCEr0 | KOHTPOJIbHBIE PAGOTHI NpaKTHYecKHe paboTsl
Paszzien 1. @u3nka u €€ poJib B IO3HAHUHU OKPYIKAIOLIEro MHPa
1.1. | ®usuka — HAyKa 0 mpUpoe 2 0 0 Ennnas koyutekunst upoBbIX 00pa30BaTEIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/
1.2. | ®usuyeckue BeJTMUHHBI 2 0 0 Enunas koyuiekuus udpoBbIX 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/
1.3 | EcrecTBeHHO- HAYYHBI METOJ NO3HAHMS 2 0 1 Caiit- «Knacc!nas dusuka s
JII0603HATEIIBHBIX»
http://class-
fizika.narod.ru/index.htm
Hroro no pazaeny 6
Pa3uen 2. HepBOHa‘{aJ’leble CBEICHMS 0 CTPOCHMH BeIIeCTBA
2.1. | CrpoeHue BemecTBa 1 0 1 Caiit- «Knacc!nas dusuka s
JII0003HATEIILHBIX»
http://class-
fizika.narod.ru/index.htm
2.2. | JIpukenne U B3AHMO/IEiiCTBHE YACTHIl BELIECTBA 2 0 1 ®DeepalibHbIN [EHTP
HHOOPMaLOHHO-
00pa3oBaTebHbIX PECYPCOB
http://fcior.edu.ru/catalog.page
2.3. | ArperaTHble COCTOSIHUS BELECTBA 2 0 1 Caiit- «Knacc!nas dusuka s
JII0003HATEIIBHBIX»
http://class-
fizika.narod.ru/index.htm
Wroro no pazaeny 5
Paznen 3. JIBuskeHHe ¥ B3aUMO/IeiicTBHE TeJl
3.1. | Mexanuueckoe JBH:KeHUE 3 0 1 Caiit- «Kitacc!Has pusmka juist
JII0003HATEITBHBIX)
http://class-
fizika.narod.ru/index.htm
3.2. | Anepuus, Mmacca, INIOTHOCTH 4 0 2 Caiit- «Knacc!nas dusuka mis

JIF0003HATEIBHBIX)
http://class-
fizika.narod.ru/index.htm



http://school-collection.edu.ru/catalog/
http://school-collection.edu.ru/catalog/
http://class-/
http://class-/
http://fcior.edu.ru/catalog.page
http://class-/
http://class-/
http://class-/

3.3. | Cuaa. Buasl cui 14 2 Caiit- «Kitacc!Hast pusuka uist
JIF0003HATETBHBIX)
http://class-
fizika.narod.ru/index.htm

Wroro no pazaeny 21

Paznen 4. laBienne TBEPABIX Tell, )KUAKOCTEH U ra3oB

4.1. | daBaenue. Ilepenaya gaBiieHusi TBEPABIMHU TeJaMH, KUIKOCTSIMH H ra3aMu 3 1 Caiit- «Knacc!nas ¢pusnka s
JIF0003HATETBHBIX»
http://class-
fizika.narod.ru/index.htm

4.2. | JaBieHue KUIKOCTH 5 1 Caiit- «Knacc!uas dusnka s
JIF0003HATETBHBIX)
http://class-
fizika.narod.ru/index.htm

4.3. | ATmocdepHoe 1aBiieHHE 6 2 Caiit- «Knacc!nas dusuka s
JII0003HATETBHBIX»
http://class-
fizika.narod.ru/index.htm

4.4. | [eiicTBHE )KMIKOCTH M Ia3a HA MOTPYKEHHOE B HUX TEJI0 7 1 Caiit- «Knacc!Has dusuka s
JIF0003HATETBHBIX)
http://class-
fizika.narod.ru/index.htm

Hroro no pazaeny 21

Paznen 5. Pabora m MomHoOCTL. DHeprusi

5.1. | PaGora u MOIIHOCTDH 3 1 Caiit- «Knacc!nas dusuka s
JII0603HATEIIBHBIX»
http://class-
fizika.narod.ru/index.htm

5.2. | IpocThie MEXaHU3MBI 5 2 Caiit- «Knacc!nas dusuka s
J1F0003HATEIBHBIX)
http://class-
fizika.narod.ru/index.htm

5.3. | Mexanu4yeckas JHeprus 4 1 Caiit- «Knacc!nas dusuka mis
JII0003HATEITBHBIX)
http://class-
fizika.narod.ru/index.htm

Wroro no pazaeny: 12

PesepsHOE BpeMst 3

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 18

8 KJIACC



http://class-/
http://class-/
http://class-/
http://class-/
http://class-/
http://class-/
http://class-/
http://class-/

Ne HaumenoBaHue pa3iejioB M TeM IPOrpaMMbl KoummuecTBo yacos SJiekTpoHHbIE (L (POBLIE) 00pa3oBaTeIbHbIE pecypehbl
n/n
BCEro | KOHTPOJbHBIE PAGOTHI NpaKkTHYecKue padoThI

Paznen 1. TensioBble siBJIeHUS
1.1. | CTpoenue u cBOiicTBa BellecTBa 7 1 0 Caiit- «Knacc!nas $usuka s

JII0003HATEIILHBIX»

http://class-

fizika.narod.ru/index.htm
1.2. TemnoBble Ipoueccbl 21 2 3 Caiit- «Knacc!nas ¢pusnka s

JII0003HATEIIBHBIX»

http://class-

fizika.narod.ru/index.htm
Hroro no paszeny 28
Paznen 2. DnexTpuyeckne 1 MArHUTHBIE SIBJICHHSI
2.1. | DuekTpHyeckue 3apsiabl. 3apsKeHHbIE TeJla M UX B3aMMojeiicTBHe 7 1 0 Caiit- «DnemeHTapHast HU3MKa»

http://elfiz.ru/
2.2. | ITocTOSIHHBII 3JIEKTPHYECKHUIi TOK 20 1 5 Caiit- «Knacc!nas dusuka s

JII0603HATEIIBHBIX»

http://class-

fizika.narod.ru/index.htm
2.3. | MarHuTHbIe sIBJIEHUsI 6 1 2 Caiit- InternetUrok.ru

http://interneturok.ru/ru

Caiit- «Best PUBUKA»

http://www.all-fizika.com/
2.4. J1eKTPOMATHUTHAST HHAYKIHS 4 1 0 Caiit- «Bcs DU3UKA»

http://www.all-fizika.com/
Wroro no pazaeny 37
PesepsHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB ITO [TIPOTPAMME 68 7 10

9 KJIACC
Ne | HaumeHoBaHuUe pa3/ies 0B H TeM NPOrpaMMBbl KoanyecTBo yacoB JeKkTpoHHbIE (IN(PPOBHIE) 00pa3oBaTeJbHbIE
n/n pecypcsl
BCEro | KOHTPOJIbLHbIE NpaKTHYEeCKHE
pa6oTsI padoTsI

Paznen 1. Mexannuyeckue siBJIeHHs
1.1. | Mexann4eckoe IBHKEHHE U CIIOCOOBI €ro ONMUCAHMS 10 1 1 http://school-collection.edu.ru/
1.2. | BzaumopaeiicTBue TeJI 20 0 1 http://school-collection.edu.ru/
1.3. | 3akoHbI coxpaneHust 10 1 0 http://school-collection.edu.ru/
HWroro no pazageny 40



http://class-/
http://class-/
http://elfiz.ru/
http://class-/
http://interneturok.ru/ru
http://www.all-fizika.com/
http://www.all-fizika.com/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Paznen 2. MexanuvecKune KoJeGaHus 1 BOJTHbBI

2.1. | MexaHu4ecKue KoJieGaHust 7 http://school-collection.edu.ru/

2.2. | MexaHn4ecKHe BOJIHBI. 3BYK 8 http://school-collection.edu.ru/

Hroro no pazaeny 15

Paspnen 3. DJIeKTPOMArHUTHOE 110J1€ H 2JIEKTPOMATHUTHBIE BOJIHBI

3.1. | DiIeKTpOMarHuTHOE 0JIe ¥ YJIeKTPOMATHUTHbIE BOJTHbBI 6 http://school-collection.edu.ru/

Hroro o pazaeny 6

Paznen 4. CBeroBble sIBJICHUS

4.1. | 3aKoHBI pacCHPOCTPAHEHUS CBETA 6 http://school-collection.edu.ru/

4.2. | JIun3bl M ONITHYECKHE TPHOOPBI 6 http://school-collection.edu.ru/

4.3. | Pasiosxenue 6esioro cBera B ClEKTP 3 http://school-collection.edu.ru/

HWroro o pazaeny 15

Paznen 5. KBaHTOBbIE SIBJICHHS

5.1. | Mcnyckanue 1 NOTJIOINEHHE CBETA ATOMOM 4 http://school-collection.edu.ru/

5.2. | CTpoenue aTOMHOI0 siipa 6 http://school-collection.edu.ru/

5.3. | SlzepHble peakuun 7 http://school-collection.edu.ru/

Hroro no pazageny 17

Pa3zen 6. IloBTOpUTEILHO-000061AK0IKIT MOLY.TH

6.1. | CucremaTusanus 1 06001IeHNE PEIMETHOTO COEPKAHUS U ONBITA IeATETLHOCTH, MIPHOOPETEHHOT0 NPH U3YYEeHUH 9 http://school-collection.edu.ru/
BCEro Kypca Gu3nKu

Hroro 1o pazaeny 9

OBIIEE KOJIMYECTBO YACOB ITO ITIPOTPAMME 102



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

INOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
Ne | Tema ypoka KounyecTBO 4acoB Buaml,
n/n (¢popmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYEeCKHe
KOHTPOJIA
padoThI padoThI

1. | ®usuka- HayKa O MPUPOJIE 1 0 0 YcTHbIi

OIIpOC;

2. | SIBnenus npuponabl. Pu3nyeckue BeMUYnHbI | 1 0 0 Vel

OTIpoC;

3. | ®dusnueckue BenuuuHbL. M3Mepenue 1 0 0 YcTHbIi
¢usnveckux BenuuuH. [lorpenrHocTs OIpoC;
n3MepeHuil. MexayHapoiHasi cucteMa
SIMHMII

4. | Jlaboparopnas padota Nel «Omnpenenenune |1 0 1 [IpakTrueckas
LEHBI JIJIEHUS] U3MEPUTENLHOTO Mpudopa" pabora;

(c mpumeHneHueM KUQpPoBOI 1abopaToprm
nentpa "Touka pocra")

5. | JIaboparopHas pabota Ne2 «3mepenue 1 0 1 [TpakTrueckas
00béMa TBEpOTO Tena" (C MpUMEHEHHEM pabora;
uudposoit 1aboparopuu eHTpa "Touka
pocta')

6. | Omucanue PU3NICCKUX SIBICHUH C 1 0 0 YcrHbii
IIOMOLIBIO MOJIEIIEN OIpoc;

7. | AToMBI 1 MOJIEKYJIBL, MX pa3Mepbl. OnbIThl, |1 0 0 YcTHbIN
JTOKa3bIBAIONINE JUCKPETHOE CTPOCHHE OIIpoC;
BEIIEeCTBA

8. | Jlaboparopuas padota Ne3 «Ornenka 1 0 1 [TpakTrueckas
JMaMeTpa aToMa METOJIOM PSIIOBY (¢ pabora;
npUMeHeHHeM I (poBoii 1abopaTopuu
nentpa "Touka pocta")

9. | bpoynosckoe apwxkenue. uddysus. 1 0 0 VYcTHbii
BzanmMojeiicTBIe YacTHI] BElIeCTBA: OITpOC;
NPUTSHKCHUE W OTTATKHBAHUE

10. | ArperatHpie COCTOSIHHSI BEIIECTBA! 1 0 0 YcTHBIIT
CTPOCHHUE ra30B, KUIKOCTEN U TBEPABIX OIIpOC;
(KpUCTAJTMYECKUX ) Tel

11. | CamocrositensHast pabora Ne 1 mo reme 1 0 0 ITuceMeHHBIN
«IlepBoHauanbHBIE CBEACHHS O CTPOCHUU KOHTPOJIb;

BenrecTna"




12. | Mexanuueckoe nBuxeHre. PaBHOMEpHOE 1 YcTHBIN
HEPaBHOMEPHOE JIBHKEHUE. OTIpOoC;
Cxopoctb.CpeiHsisi CKOpOCTb MpU
HEPABHOMEPHOM JABM)KEHUU

13. | Pacder myTH 1 BpeMEHH JIBHIKCHHS [TuceMeHHbII

KOHTPOJIb;
14. | JTabopaTtopHas pabora Ned «OmnpeneneHue [TpakTrueckas
CpeIHEel CKOPOCTH CKOJIBKEHUS [IapuKa Mo pabora;
HAKJIOHHOH IJIOCKOCTUY (C IPUMEHEHUEM
nndposoii taboparopuu reHTpa "Touka
pocra")
15. | SIBnenue uHepUU. 3aKOH HHEPIUH. YcrHblit
B3anmopeiicTBre Ten Kak NpUYrHa OIIPOC;
M3MEHEHHUsl CKOPOCTH JIBUXKEHUS Tel Macca
KaK Mepa MHEpTHOCTH Tella
16. | [TnmoTHOCTH BemiecTBa. Pemenue 3a1a4y Ha [TuceMenHbII
orpezieNieHUue MaccChl Tela, ero 0obéMa u KOHTPOJIb;
MJIOTHOCTH
17. | JJabopaTtopnas pabora Ne 5 «Onpenenenue [TpakTrueckas
IUIOTHOCTHU TBEPZOTO Tenay (¢ pabora;
pUMeHeHneM G poBoil 1abopatopuu
nentpa "Touka pocra")
18. | KonTtpomnbHas padota Nel mo remam KoHnTposnbpHas
«MexaHnueckoe JBUKEHUE», «Macca, pabora;
MJIOTHOCTB"
19. | Cuna xak xapakTepuCTHKa B3aUMOICHCTBUS YcTHbIi
Ten OTIpoC;
20. | SIBenue Tarotenus. Cria TSKECTH YcrHbii
OIIpoC;

21. | Cuna ynpyroctu. 3akoH ['yka VYcTHbii
OTIpoC;

22. | Pemenwue 3a1a4 Ha 3akoH [ 'yka [TnceMeHHBINH
KOHTPOJIb;

23. | Bec Tena. HeBecoMocTh YcrHbii
OTIpoC;

24. | Pemenue 3a1a4 Ha pacuéT Beca Tena [TuceMeHHEBIN
KOHTPOJIb;

25. | Cuna TspKeCTH Ha Jpyrux IUTaHeTax YcrHbII

OIIpoC;




26. | JlaboparopHas pabora Ne 6 [IpakTrueckas
«["pamyrpoBaHue NPY>KUHBI U U3MEPEHUE pabora;

CHJI TUHAMOMETPOMY. (C MPUMEHEHUEM
nndposoii maboparopuu reHTpa "Touka
pocra")

27. | CnoxxeHue CuJj, HampaBJICHHBIX 110 OJTHOU YcTHBIN
npsMoil. PaBHOAEHCTBYIOIIAs CUIT OIIpOC;

28. | Pemenwue 3a1a4y Ha pacuér YcTHBIH
PaBHOJICUCTBYIOIIEH CHUIT OIpoc;

[TuceMeHHbII
KOHTPOJIb;

29. | Cuna tpenus. TpeHue cKoIbKeHHS U YcrHblit
TpeHue nokosi. Tpenue B npupoe u OTpoc;
TEXHUKE

30. | JJaboparopuas pabota Ne 7 «BeisicHeHHE JlaboparopHas
3aBHCHUMOCTH CHUJIBI TPEHHSI CKOJILXKECHUSI OT pabora;
TUIONIA/IA COTIPUKOCHOBEHHUSI TEJ U
MPKUMAIOIIEH CUITBD) (C TPUMEHEHUEM
undposoii taboparopuu reHTpa "Touka
pocta")

31. | Pemenue 3amaa mo reMaMm «CHIIBIY, IInceMeHHbIN
«PaBHOACHCTBYIOIIAS CHID» KOHTpOJIb;

32. | Konrponbaas padora Ne2 mo teme «Cua. KontponbHas
Buns! cuny» pabora;

33. | HaBnenue. CriocoObl yMEHBIIEHUS U VeIl
YBEJTUYCHUS TaBJICHUS OTIpoC;

34. | JlaBnenwe raza. 3aBUCHMOCTD JJaBJICHUS Y cTHEIN
ra3a ot o0bEmMa 1 TeMIepaTypbl OTpoc;

35. | [lepenaua naBneHus TBEPABIMU TEIAMU, Y cTHBIN
JKUJIKOCTSIMM M ra3amu. 3akoH [lackans OITpOC;

36. | 3aBUCUMOCTBD JaBICHUS KUIKOCTHA OT YcTHbI
TIIyOMHBI IOTpYKeHus. [ uapocraTuaeckuii OTpoc;
napajokc.

37. | Pemenue 3a1a4 Ha pacuéT JaBICHUS Y cTHBIN
KHUJIKOCTHU OTIpoC;

[TuceMeHHbII
KOHTPOJIb;
38. | Coobmaromuecs cocyabl. [ uapaBaudeckue YcTHBIIT

MECXAaHU3MBbI

OIIpoC;




39. | Pemenue 3amau no teMe «JlaBineHue B VYcrHbIM

JKUIKOCTH U ra3ze. 3akoH Ilackaisa» OTpoc;
[TucbmMeHHbIi
KOHTPOJIb;

40. | KoutposbHas padota Ne3 o Teme KoHnTposnbsHas
«/laBneHue B )KUAKOCTH U Ta3e. 3aKOH pabora;
[Tackans»

41. | Atmocdepa 3emnu u atMmochepHoe YcTHBIH
nasienue. [IpuuuHel cymecTBOBaHUS OIIpoC;
BO3JIYIITHOW 000JIOYKH 3eMITn

42. | OubiT Toppuuennu. U3smepenue YcrHbli
aTMoc(hepHOTro JaBICHHUS OI1poC;

43. | 3aBUCUMOCTh aTMOC(EPHOTO JABICHUS OT YcrHbiit
BBICOTHI HaJl YPOBHEM MOps OTIpoc;

44. | TIpubopsl s uamMepeHus: arMochepHoro YcTHbIi
JTABJICHHUS OI1poC;

45. | Pemenue 3a1ay Ha pacuét aTMOChEpHOTO YcrHbrit
JTABJICHUS OTIpoc;

[InceMenHbIN
KOHTPOJIb;

46. | CamocrostenbHas pabora Ne2 o Teme ITuceMeHnHbIN
«ATMOChEpHOE TaBICHUEY KOHTPOJIb;

47. | JleiicTBHE )XHIKOCTH U raza Ha YcTHEIN
NOTPYXEHHOE B HUX TEJO OIIpoC;

48. | BeitankuBaromias (apXxume1oBa) cuia. VcTHBIN
3akoH Apxumena Ompoc;

49. | Pemrenue 3a7a4 Ha 3aKOH ApXUMea YcTHbI

OIIpoC;
[InceMenHbIN
KOHTPOJIb;

50. | JTaboparophas pabota Ne 8 «Onpenenenue JlaGoparopHas
BBITAJIKMBAIOIEH CUIIBI, IEUCTBYIOIIEH HA pabora;

TEJO, TIOTPYKEHHOE B JKUJKOCTHY (C
npuUMeHeHneM G poBoil 1abopatopuu
nentpa "Touka pocra")

51. | IInaBanue Ten. BozmyxornaBanue YcTHBIIT

OIIpoC;




52. | Pemienue 3aa4 Ha MPUMEHEHHUE 3aKOHA YcrHbII

Apxumea v yCIIOBUS TJIaBAHUS TeI OTIpOoC;
[TucbmMeHHbIi
KOHTPOJIb;

53. | KonTposbHas padora Ne4 o Teme KoHnTposnbsHas
«/JlercTBUE )KUIKOCTH U ra3a Ha pabora;
MOIPYKEHHOE B HUX TEJIO»

54. | Mexanunueckas pabora Yerubii

OIIpoC;

55. | MomHocTh YcTHbIi

OI1poC;

56. | Pemenue 3a1a4d Ha pacuét paboThl U YcTHBIH

MOIIHOCTH OTIpoc;
[InceMenHbIn
KOHTPOJIb;

57. | [IpocTble MEXaHU3MBI: pbIuar, OJIOK, YcrHbii
HAKJIOHHAS TUIOCKOCTh. [IpaBmiio OI1poC;
paBHOBECHS pblyara

58. | Jlaboparopuas padota Ne9 «ccnenoBanue JlabGopaTopHas
YCIIOBUI paBHOBECHS pbryara» (c pabora;
IpUMEHEeHHEM M (PPOBOro 060PyAOBaAHUS
uenTpa "Touku pocra")

59. | [IpumeHeHwue npaBuiIa paBHOBECUS phlyara YcTHbII
K OJIOKY. «30J10TO€ TIPABUIIO» MEXaHUKU OTIpoC;

60. | KTIJ] mpocTeix Mmexanu3MoB. [IpocTeie YcrHbii
MEXaHHU3MBI B OBITY U TeXHUKE. Pbryaru B OIpOC;

TeJIe YeloBeKa

61. | JTaboparopHas pabora Nel0 "U3mepenue JlaGoparopHas
KIIJI mHaknonHo# miockoct" (¢ pabora;
pUMeHEeHHEeM U POBOro 00opy10BaHUS
nentpa "Touka pocra")

62. | Kunetndeckas u mOTeHIMAIbHAS DHEPTHUSI. VYcTHbIi
[TpeBpaiiieHre 0JTHOTO BUAa MEXaHUYECKOM OIpoC;
OHEPIUHU B IPYrou

63. | JlaboparopHnas padora Nell. "3akon JlaboparopHas
COXpaHEHHUsI U U3MEHEHUS YDHEPTHH B pabora;

MexaHuke" (C mpuMeHeHHeEM Iu(POBOTO
obopynoBanus nentpa "Touka pocra")




64. | Pemenwne 3a1a4 ¢ ucnosib3oBaHueM 3akona | 1 0 0 VYcrHbii

COXpaHEHHsI SHEPTUU OIpoC;
[TucbmMeHHbIi
OIpoC;

65. | KonTpoasHas paborta Ne5 o teme «Pabota |1 1 0 KoHnTposnbsHas
¥ MOIIIHOCTb. DHEPIUs» pabora;

66. | [ToBTOpEHME MPOIIECHHOTO 1 0 0 YcTHBIH

OIpoc;

67. | IloBTOpeHue MpOICHHOTO 1 0 0 YcTHbIi

OIIpOC;
68. | [ToBTOpEHME PO ICHHOTO 1 0 0 YcTHbBIH
OIpoC;
OBIIEE KOJIMYECTBO YACOB I10 68 5 11
[MPOTPAMME
8 KUIACC
Ne | Tema ypoka KouunyecTBo 4acoB Buapbi,
n/n ¢popmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYEeCKHe
KOHTPOJIA
padoThI padoThI

1. | OcHOBHBIE TTOJIOKEHUST MOJIEKYJISIPHO- 1 0 0 YcrHbii
KUHETHYECKOW TEOPUU CTPOCHUS BEIECTBA. OTIpoc;
OnbIThl, TOATBEPXKJAIOIINE OCHOBHBIE
MOJIOKEHUS MOJIEKYIISIPHO-KMHETHYECKOM
TEOPHH

2. | Macca u pa3Mepsl aTOMOB U MOJIEKYJI 1 0 0 YcTHbIN

OIpOC;

3. | Moxenu TBEPIOTO, KHUIKOTO U 1 0 0 Y cTHBIIT
ra3000pa3HOr0 COCTOSTHUI BEIIEeCTBA OITpoc;

4. | Kpucrannuueckue 1 aMop(HBIETBEPIbIE 1 0 0 VYcTHbii
Tena OIIpoC;

5. | O0bsIcHEHNE CBONMCTB ra30B,)KUIKOCTENH 1 1 0 0 YcTHBIIT
TBEPABIX TEJ HAOCHOBE OIIpOC;
MOJIOKEHUHMOJIEKYIISIPHO-

KMHETUYECKOUTEOpUU

6. |CmaunBaHMe U KaNWUISIPHBICSBICHUS. 1 0 0 VeIl
TennoBoepacmmpenue u cxxaTue OIIpoC;

7. | CamocTosiTenpbHas paboTa moTeMe 1 0 0 [TucbMeHHBIIH
«CTpoeHune 1 CBOMCTBABEIIIECTBAY KOHTPOJIb;




8. | Temmeparypa. BHyTpeHHAsIHEPT U YcrHbII
OTIpOoC;

9. | CriocoObl M3MEHEHHS BHYTPEHHEH YHEPTUH VYcrHbli
OI1poC;

10. | Buasl Teruionepeaun: TerIonpoOBOIHOCTb, YcrHbIi
KOHBEKIIMS, U3ITy4YeHUE OI1poC;

11. | KonnuecTBO TEIIOTHI YcTHbIN

OI1poC;

12. | YenbHas TEI0EMKOCTHBEIIECTBA Y cTHBIN

OIIpoC;

13. | Pemienue 3aay4, CBA3aHHBIX CBBIYMCICHUEM YcTHbIi
KOJIMYECTBATEIIOTHI U TEIJIOEMKOCTHU OI1poC;
PUTETIIO0OMEHE [TucbmMeHHBbIH

KOHTPOJIb;

14. | JTabopaTtopHas pabota Nel «MccnenoBanue JlaGoparopHas
SBIICHUS TEINIOOOMEHA MPU CMEIIMBaHUU pabora;
XOJIOTHOM U ropstueid BOIBD (C
npuMeHeHneM 1 poBoil 1aboparopuu
nenrpa "Touka pocta")

15. | JJabopatopnas pabota Ne2«Omnpeznenenue JlaGoparopHas
yAEIbHON TEIJIOEMKOCTH BEIIECTBaY (C pabora;
pUMeHeHneM G poBoil 1abopaTopuu
nentpa "Touka pocra")

16. | DHeprus ToruBa. Y IEIbHASTEILIOTA YcTHbI
CropaHus OIIpoC;

17. | 3akoH coXpaHEeHUS UTIPEBPALICHHS SHEPTUU YcTHbIi
BMEXaHUYECKHUX U TETUIOBBIXIIPOIIECCax OTIpoC;

18. | KonTpompHas pabora Nel moreme KoHnTposnpHas
«TemnnoBele sIBICHUS pabora;

19. | [InaBnenue u YcrHbii
OTBEPAECBAaHUEKPUCTAIIIMUECKUX BEIIECTB OTIpoC;

20. | YaenbHas TEIUIOTA TUTABJICHUS YcTHBIH

OIIpoC;

21. | Peurenue 3a7a4 Ha IUIaBIIEHUAE YcTHBIN
MOTBEPACBAHUEKPUCTAIUTMYECKUX BEILIECTB OTIpoC;

22. | IlapoobpazoBaHue MKOHACHCAITHS. YcTHBIIT
Hcnapenue OIIpOC;




23. | Kunenue. Y nenpHas VYcrHbii
TEIIOTanapooopa3oBaHUsI OTIpOoC;
24. | Pemrenue 3agau. TermrooOMeH U TEIIIOBOE VcTHbBII
paBHOBecHe. Y paBHEHHE TEIJIOBOro OajiaHca OI1poC;
[TucbmMeHHbIi
KOHTPOJIb;
25. | Bnaxxnoctb Boznyxa. JlabopaTopHas pabora JlabGopaTopHas
Ne3«Omnpenenenne 0OTHOCUTENBHON pabora;
BJIIKHOCTH BO3JIyXa»
26. | IlpuHImb! pabOThI TEIOBBIXIBUTATENICH Vel
OTIpoc;
27. | KII[ TermoBoro aBurarens.TemnoBbie YcTHBIN
JIBUTATEIN U 3aIIUTA0OKPYKAIOMIEH CpeIbl OI1poC;
28. | KonrponbHas padoTta Ne2 moteme KonTponbhas
«TemnoBbIe MPOIIECCHI) pabora;
29. | Dnexrpuzanus Ten.BzanmopaeicTeue YcTHBIN
3apsHKEHHBIXTEI OI1poC;
30. | 3akon Kymnona YcTHBIH
OIIpoC;
31. | Dnexkrpuueckoe noje VeIl
OTIpoC;
32. | [lpuHIMI CYTIEePIIO3UITUH AIEKTPHIECKUX VeIl
nosueil. Hocurenu anekTpuueckux 3apsjioB OIpOC;
33. | Crpoenue aToma VeIl
OT1poC;
34. | [IpOBOHUKY U TUDJICKTPUKH YcrHbIi
OIIpoC;
35. | KonrposbHas paboTa 1o teme KonTtpospHas
«DNEKTpUYECKHE 3apsA bl 3apsKEHHbBIE TETa pabora;
Y WX B3aUMO/ICHCTBUE)
36. | Diekrpudeckuii Tok.McTouHUKH YcrHbii
MOCTOSIHHOTO TOKa OIIpoC;
37. | Dnekrpuyeckas 1emnb VYerubii
OTIpoC;
38. | DnexTpuyeckuii TOKk B MeTayiax. [leficTBus YcrHbIi
AIIEKTPUUYECKOTO TOKA OIIpoC;
39. | Cuna Toka VYerubii

OIIpoC;




40. | JJaboparopnas pabota Ne 4 o Teme JlaboparopHas
«COopka u mpoBepKa padoThI pabora;
JIEKTPUYECKOM LIeTIH MOCTOSTHHOTO TOKay (C
npuMeHeHrneM 1 poBoil 1aboparopuu
nentpa "Touka pocra")

41. | DnexkTpuyecKoe HaNpsKEHUE YcrHbII

OIIpoC;

42. | JlabopaTtopHas paborta NeS5 «3mepenue u JlaGopaTopHas
pEryJIMpOBaHKUE HATIPSKSHUSD (C pabora;
npUMeHeHHEeM U (POBOTo 060PyIOBaAHUS
nentpa "Touka pocra")

43. | CompoTHBIICeHNE TIPOBOJIHUKA. Y ACITEHOE Ycrubii
COIMPOTHBIICHUE OTIpoC;

44. | 3axon Oma jig yyacTka [enu VcTHBIN

OI1poC;

45. | Pemenue 3a/1a4 Ha pacueT COMPOTUBIICHUS Ycrubii

MIPOBOIHHKA OTIpoC;
[InceMenHbIn
KOHTPOJIb;

46. | JlaboparopHas pabota Ne6 «M3mepenue u JlaGoparopHas
peryiIMpoBaHHe CUJIbI TOKa» (C pabora;
pUMeHeHneM G poBoil 1abopatopuu
nentpa "Touka pocra")

47. | JlabopatopHuas paborta Ne 7 «MccnenoBanue JlaGopaTopHas
3aBUCHUMOCTH CHJIBI TOKa, HAYILETO Yepes pabora;
PE3UCTOpP, OT CONPOTUBIICHUS PE3UCTOPA U
HATNPSDKEHUS Ha pe3ucTope» (¢
MpUMEHEHHEM UG POBOTO 000PYIOBAHUS
nentpa "Touka pocta")

48. | IlocnemoBaTensHOE U TAPAJUIETBEHOE Y cTHBIN
COCIMHEHUE MPOBOTHUKOB OITpoc;

49. | Pemenue 3a1a4 Ha COSIUHEHUE YcTHbI
MIPOBOHHUKOB OIIpoC;

[InceMenHbIN
KOHTPOJIb;
50. | PaboTa 1 MOIITHOCTH IIEKTPHUYECKOTO TOKA VYerubii

OIIpoC;




51. | Jlaboparopuas pabota Ne§8 «ccrnenoanue JlaboparopHas
3aBHCUMOCTH CHUJIBI TOKA, UYILETO Yepe3 pabora;
JaMIIOYKY, OT HANpPsKEHUs Ha Hel» (C
UCIOJIb30BaHue UPPOBOI Taboparopun
nentpa "Touka pocra")

52. | 3akon [xoyns - Jlenna YcTHBIIT

OIIpoC;

53. | DnexTpudeckue ey u noTpeouTen Yerubii
3eKTpUYECKO sHepruu B ObITy. KopoTkoe OIIpoC;
3aMbIKaHUe

54. | Pemenue 3a1a4 Ha paboOTy U MOIIIHOCTD VcTHBIN
AIIEKTPUYECKOTO TOKA OI1poC;

[TnceMenHbII
KOHTPOJIb;

55. | KonTposnbsHas pabota o teme «Pabota u Kontposnphas
MOIIIHOCTb AIEKTPUYECKOTO TOKa» pabora;

56. | MaruutHoe mnoJje 3JIeKTPUYECKOro TOKa. YcrHbli
OmbIT OpcTena Ompoc;

57. | IloctosiHHBIE MarHUTHL. MarHuTHOE TOJIE YcTHbI
3eMJIM U ero poJib JUIs )KU3HU Ha 3emJie OIIpoC;

58. | JTaboparopHas padota Ne 9 «3yuenue JlaGoparopHas
JEHCTBUS MArHUTHOTO TTOJIST HA TIPOBOTHUK pabora;

C TOKOM» (C IpUMEHEHUeM IIUPPOBOI
nabopatopuu nentpa "Touka pocra")

59. | el icTBHE MAarHUTHOTO TOJISI HA TIPOBOTHUK YcTHbI
C TOKOM. DJIEKTPOJBUTATEINb TTOCTOSIHHOTO OIIpoC;

TOKa

60. | JTaboparopHas pabota Nel0 JlaGoparopHas
«KoHcTpynpoBaHue u uzyueHue padoTbl pabora;
AIIEKTPOABHUTATEIS (C TPUMEHEHHEM
nrudpoBoro obopynoBanus nenrpa "Touka
pocrta")

61. | KorTponbHas paboTa 1o teme «MarHuTHbIE KoHnTtponpHas
SABJICHUS» pabora;

62. | OnbrTel Dapanes. SApneHue VYcTHbIl
3IEKTPOMArHUTHOM MHIYKIINH OTIpoC;

63. | [IpaBuno Jlenma YcrHbIi

OIIpoC;




64. | Dnexrporeneparop. CriocoOs! momyuenust | 1 0 0 VYcrHbii
ANEKTPUUECKON SHEPTUN OIpoC;
65. | DieKTpoCTaHIIMKM Ha BO30OHOBIISIEMBIX 1 0 0 YcTHbIi
UCTOYHUKAX SHEPTHU OIpoC;
66. | [loBTopenue Tembl «TemnoBeie mpoeccb» | 1 0 0 YcTHbIi
OIpoC;
67. | IloBropenne Tembl «IlocToAHHBIN 1 0 0 VYeTHbii
ANEKTPUUECKUH TOK» OIpoc;
68. | [loBTOopenue Tembl «MarauTHbIC BICHUs» | 1 0 0 YcTHbIi
OIIpOC;
OBUIEE KOJIMYECTBO YACOB I1O 68 5 10
[TPO'PAMME
9 KJIACC
Ne | Tema ypoka KoandecTBO 4acoB Buapl,
n/n ¢opmbl
BCEro | KOHTPOJbHbIE | IPAKTHYECKHE
KOHTPOJIs
padoThI padoThI

1. | BBoxuslii uHCTpyKTaX 1o ThB kabunere |1 0 0 YcrHbIl
¢busuku.MarepuansHas Touka.Crucrema OT1poC;
oTcyYerTa.

2. | Onpenenenne KOOpAMHATHIABIDKYIETocst | 1 0 0 [MuceMeHHbIIH
tena.llepememenne KOHTpOJIb;
MPUMPSIMOIIMHEHHOMPABHOMEPHOM
JIBUKCHHH.

3. | CkopocTh IpSIMOTMHEHHOTO 1 0 0 [TucbmenHbI
PaBHOMEPHOTO JABHXKEHHUS KOHTPOJIb;

4. | Ilepemenienue npu NpsMOIUHEHHOM 1 0 0 [TuceMeHHbIH
PaBHOMEPHOM JIBYKEHHH. KOHTPOJTb;

5. | CpenHsis CKOPOCTh 1 0 0 TectupoBanue;

6. | I[IpsMonmHeliHOE PaBHOYCKOPEHHOE 1 0 0 [TucpmenHbII
JBIDKEHUE. Y CKOpEHHE. KOHTPOJTb;

7. | CKOpOCTh MPSMOJIMHEHHOTO 1 0 0 [TucbmenHbII
PaBHOYCKOpEHHOTO ABIKeHUs. ['padux KOHTPOJIb;
CKOpOCTH.

8. | [lepemenienne mpu NpsIMOTUHEHHOM 1 0 0 [TucbMeHHBIH
PaBHOYCKOPEHHOM JIBH)KCHUH. KOHTPOJIb;




9. | Jlaboparopnas pabota Ne 1 JlabopaTtopHast
«MccnenoBanre paBHOYCKOPEHHOTO pabora;
JIBUXKEHHS 0€3 HadallbHOM cKOopocTu» (C
npUMeHeHneM UG POBOro 00opy10BaHUS
nentpa "Touka pocra")

10. | Konrponbnas padora Ne 1 o KonTposnbhas
teme«llepemenienue. Y ckopeHue». pabora;

11. | OTHOCUTENBHOCTh MEXaHUYECKOTO VYcerHbli
nBukeHus. ['eonieHTpruyeckas u OI1poc;
reJINOLEHTPUYECKasi CUCTEMA MHPA .

12. | UHepumanbHbIC CUCTEMBI OTCUETA. YcerHBIN
[TepBbriii 3akoH HproTOHA. OIIpOC;

13. | Bropoti 3akoH HeroToHa. [TuchmeHHBII

KOHTPOJIb;

14. | Tperuii 3akoH HeroToHa VYcerHbIi

OTIpoC;

15. | CBoOoaHOE MageHueE TeN. TecTupoBanue;

16. | ABmxkeHwue Tena OpOIICHHOTO [TuceMenHbI
BEpPTHUKaAJIBHO BBEpX HeBecoMocTs. KOHTPOJIb;

17. | JlaboparopHas pabota Ne2 «3mepenue JlaGoparopHas
yCKOpeHUs: CBOOOIHOTO NajeHus» (¢ pabora;
pUMEeHEeHHEM U POBOro 00opy10BaHUS
nentpa "Touka pocra")

18. | 3ak0oH BCEMUPHOTO TATOTEHHUSI. [TuceMenHbI

KOHTpOJIb;

19. | YckopeHue cBOOOJHOrO MajaeHust Ha TectupoBanue;
3emute U Apyrux HEOECHBIX TeTax.

20. | Pemenue 3a1a4d Ha TeMy «3aKOH ITuceMeHHBIH
BCEMUPHOI'O TATOTEHUS. ». KOHTPOJIb;

21. | Pemenue 3a1a4 Ha TeMy «Y CKOpeHUE IIncemenHbI
CBOOOAHOIO NaJieHNs Ha 3eMJie U IPYTUX KOHTPOJIb;
HEOECHBIX TeIaxy.

22. | KontponwsHas padora Ne 2 o Teme : " KonTponpHas
3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHUE pabora;
CBOOOJTHOTO Ma/IeHUs Ha 3eMJIe U IPYTUX
riaHerax."

23. | IIpsamonuHeiHOe U KPpUBOJIUHEHHOE YcTHbIl

JBIDKEHHE.

OTIpOC;




24. | JIBukKeHue Tema 1o OKpYKHOCTH C VYcrHbii
MOCTOSTHHOM MO MOJAYIIO CKOPOCTHIO OT1poC;
25. | UckyccTBEHHBIE CIIYTHUKHU 3EMJITH. VYcerHbli
OT1poC;
26. | Pemenue 3agau o teme "JIBrmkeHue Tenna VYcTHEIN
M0 OKPYKHOCTH C ITOCTOSIHHOM 110 OTpoc;
MOJYJIIO CKOPOCTHIO" [MucbmenHbIi
KOHTPOJIb;
27. | Ummynbe Tena. UMmynbe CHITBL. VYcerHbii
OTIpoC;
28. | 3akoH coXpaHEHUs UMITyJIbCca Tena. YcTHbil
OTIpOC;
29. | PeakTuBHOE nBMKCHHE. PakeTs TectupoBanue;
30. | Pemrenue 3agau mo teMme "3akoH VYcrHbIit
COXpaHEHHUs UMITyJbca' OIIpOC;
ITucbmeHHbIN
KOHTPOJIb;
31. |3akoH COXpaHEHUsS MEXaHUYECKOU YcTHbI
SHEPTUH. OTpoc;
32. | Pemienue 3a1a4 Ha 3aKOH COXPaHEHUs YcTHBIN
MEXaHUYECKON YHEPTUU. OIIpOC;
ITucpmeHHBbIH
KOHTPOJIb;
33. | KonrpoisbsHas pabota Ne 3 "3akoHbI KonTpospHas
B3aUMOJICUCTBUS U IBH>KEHHS Tel." paborta;
34. | KonebarenbHoe IBUKEHNE VYcrHbIit
OTIPOC;
35. | BenuuuHbl, XapaKTepU3YIOIIHE YcTHbI
KoJie0aTeNIbHOE IBIKEHUE. OTpoc;
36. | CBoOOIHBIC U BBIHYKIEHHBIE KOJIeOaHNs. VYcrHbIit
Konebarenbubie cuctembl. MasTHHK. OIIpOC;
37. | Tapmonndeckue KojeOaHus YcTHbI
OTpoc;
38. | 3aryxatomue kosiebaHus. BeinyX1eHHbIC YcTHbIl
KoJIeOaHwMsI. OTIPOC;
39. |Pe3onanc. YcTHbIl

OTIpOC;




40. | JIabopartopHas pabora Ne 3 JlabopaTtopHast
«MccnenoBanue 3aBUCHMOCTH MIEPHOJA U pabora;
4acTOThI CBOOOAHBIX KOJICOAHUI HUTSHOTO
MasiTHUKa OT €ro JJIMHBDY. (C
UCIOJIb30BaHUEM IIU(PPOBOTO
obopynoBanus nenrpa "Touka pocra")

41. | PacnpocTtpaHneHue KoyieOaHuil B cpeie. VYcrHbiit
Bosubl OIpoc;

42. | Jnuna BostHBL. CKOPOCTH [T1ucbMeHHBII
pacnpocTpaHEeHUs BOJIH KOHTpOJIb;

43. | Pemrenwe 3ama4 1o Teme "J{jmMHa BOJIHEL. YCTHBIN
CkopocTb pacnpocTpaHeHHs BOJH. " OIpoc;

[TucbmenHsbIit
KOHTPOJIb;

44. | VcToyHMKH 3BYyKa. 3BYKOBbIE KOJICOAHUS YcrHbil
OI1poc;

45. | Beicota u TemOp 3ByKa. [ pOMKOCTH 3ByKa YcrHbIi
OTIpoC;

46. | 3BykoBble BOJHBL. CKOPOCTb 3ByKa YcrHbIl
OT1poc;

47. | PacnpocTtpanenue 3Byka. OTpaxeHue VYcTHbil
3ByKa. 3ByKOBOW PE30HAHC. OIIpOC;

48. | UnTepdepenus 3Byka YcrHbIl

OT1poc;

49. | Pemenue 3aa4 Ha TeMy «MexaHUYECKHE IIucrMeHHbIi
KoJIeOaHUs ¥ BOJHBI. 3BYK» KOHTPOJIb;

50. | KontponbHas padora Ne 4. ITo reme KonTponbHas
«Mexannueckue KoeO0aHus U BOJTHBI. pabora;
3BYK»

51. | MarnuTHOE moJe. YcTHbI

OIIpoC;

52. | HanpaBieHue Toka 1 HanpaBieHHUE JIUHUN YcrHbIi
€ro MarHUTHOTO MOJs OT1poC;

53. | OGHapyKeHHe MarHUTHOTO TIOJIS 110 €r0 YcTHBIN
JIEUCTBUIO HA IEKTPUUYECKUH TOK. OIIpOC;
[IpaBuiio n€BOM pyKH.

54. | PemieHue 3a7a4 Ha IPUMEHEHUE MPABUI IIucemenHbI
JIEBOM M MPaBOH PyKHU KOHTPOJIb;




55. | UHnykuust MarHuTHOrO 1osisi. MarHuTHBIN YcTHBIN
MOTOK. SIBJIEHHE 3JIEKTPOMArHuTHOM OIpoc;
UHAYKIINU.

56. | HampaBneHune WHIYKIIMOHHOTO TOKA. YcrHbIi
[IpaBuio Jlenua. OIpoc;

57. | SIBneHHe caMOMHIYKIUH. TectupoBanue;

58. | Jlaboparopuas pabota Ne 5 «3yuenue JlaboparopHas
SBJICHUS DJIEKTPOMArHUTHOU MHAYKIIUN. pabora;

(c mpuMeHeHneM UG pPoOBOro
obopynoBanus neHTpa "Touka pocra")

59. | DnekTpoMarHuTHOE MoJIe. YcTHBIT
ONEeKTpOMarHUTHbHIE BOJIHBI. OI1poc;
Konnencaropst

60. | KonebarenpHbiii KoHTYp [lonydcHue [MuceMeHHBII
3JIEKTPOMArHUTHBIX KOoJieOaHu KOHTPOJIb;

61. | HMcrounmku cBera. [IpsamonnHeitHOE YcrHbIi
pacnpoCcTpaHEHUE CBETA. OI1poc;

62. | OrpaxkeHne cBeTa. 3aKOH OTPAKEHUS YcTHBIN
cBeTa OIIpoC;

63. | Ilnockoe 3epkaino YcTHbIi

OT1poc;

64. | IIpenomienue crera. YcTHBIN

OIIpoC;

65. | JIunzbl. @oKyCHOE pacCTOSTHUE JIHH3bI. YcrHbIi
Onruyeckas cuia JUH3bI. OIIpOC;

66. | M300paskeHus TaBaeMble TUH30M YcTHBIN

OIIpoC;

67. |Jlaboparopnas pabota Ne 5 «Ilonyyenue JlaGoparopHas
M300pakeHus! MPU MOMOIIU coOMparomien pabora;
JUH3BDY. (C IPUMEHEHUEM IIU(PPOBOTO
o0opynoBanus neHTpa "Touka pocra")

68. | Pemrenue 3a7a4d Ha MOJTy4YCHUE ITuceMeHHBIH
n300pakeHMs B JIMH3AX. KOHTPOJIb;

69. | ducnepcus cBeta. L[Bera Ten VcTHEIH

OT1poC;

70. | IToBTOopenue TeMbl «CBETOBBIC SIBJICHUS YcrHbIi

OTIpOC;




71. | Konrponbnas padora Ne 5 KonTponbHas
«DIEeKTPOMAarHuTHBIE U CBETOBbBIE pabora;
SIBIICHUS

72. | TUIbl ONTUYECKHUX CIIEKTPOB VYcerHbii

OT1poC;

73. | Ilormouienue u UCITyCKaHUE CBETA YcrHbIi
aToMamu OI1poc;

74. | IlpoucxoxeHUE TUHENYATBIX CIIEKTPOB VYcerHbii

OT1poC;

75. | JJaboparopnas pabota Ne6 «Habmronenue JlabopatopHas
CIUIOIIHOTO M JIMHEHYATHIX CIIEKTPOB pabora;
UCIyCKaHMsI» (C MPUMEHEHHEM U(POBOTO
obopynoBanus nenrpa "Touka pocra")

76. | Pemenue 3a1a4 mo Teme [TuceMenHbI
«DNEeKTPOMArHUTHBIC SIBICHUS KOHTPOJIb;

77. | PagmoaktuBHOCTH. MOJEI aTOMOB VYcTHBIN

OI1poc;

78. | JJaboparopnas padota Ne7. «3mepenue JlabGopaTopHas
€CTECTBEHHOT'O PaIUAIIMOHHOTO (OHA paborta;
JO3UMETPOMY (C IPUMEHEHHEM
g poBoro obopynoBanus neHTpa "Touka
pocta")

79. | PannoakTuBHBIE MIPEBPALIEHUS ATOMHBIX YcTHBIN
anep. OT1poc;

80. | DkcrepuMeHTATLHBIC METOIBI YcrHbIi
MCCJIEI0BAHMS YACTHULL. OI1poC;

81. | JlaGopatopHnas pabota Ne 8 «M3yuenue JlaGoparopHas
JieTIeHus siapa ypana 1mo ¢pororpadun pabora;
TPEKOBY.

82. | OtkpsiTHE TpOTOHA. OTKPHITHE HEUTPOHA. VYcTHbil

OIIpoC;

83. | CocraB aTOMHOTO sifipa. SlnepHbIe CHIIBI YcTHBIN

OT1poC;

84. | Pemrenue 3amau no treMe "PannoakTUBHEIE [TuceMeHHbBIH
IIPEBpALEHMs] AaTOMHBIX siziep” KOHTpOJIb;

85. | Dueprus cesa3u. JledexT macc YcTHBIN

OTIpOC;




86. | Pemenue 3amad mo TeMe "DHEPrus CBS3H. [MuceMeHHBIi
Hedext macc" KOHTPOJIb;

87. | denenwme sinep ypana. LlermHas peakius YcrHbIi

OT1poC;

88. | Anepusiit peaktop. [IpeoOpazoBanume YcTHbIT
BHYTPEHHEH SHEPTUU s1EP B 0IIpOC;
AIIEKTPUUYECKYIO YHEPTHUIO.

89. | AToMHas 3HEepreTuka YcrHbiit

OT1poC;

90. | buonornueckoe ACHCTBUE paJHaIIIH. VYcTHBIN
3aK0H paJIMOaKTHBHOTO pacraja. OTIpOC;

91. | Pemenue 3amau o teme "3akoH [MuceMeHHBIIH
pazroakTUBHOTO pacnaaa” KOHTPOJIb;

92. | TepmosimepHas peaxiius. YcTHBIT

OTIpOC;

93. | Jlaboparopuas pabota Ne9 «3yuenue JlabopartopHast
TPEKOB 3aPsKEHHBIX YaCTHUIL IO TOTOBBIM paborta;
dororpadusamy. (C mpuMEeHEHUEM
g poBoro obopynoBanus neHTpa "Touka
pocta")

94. | JJaboparophas pabota Ne 10 "Ouenka JlaGoparopHas
Nepro/Ia MOTypacraia HaxoJIIuXcs B pabora;
BO3/IyX€ MPOIYKTOB pacmaja raza
panona." (c mpuMeHeHHeM UG POBOTO
obopynoBanus 1entpa "Touka pocra')

95. | Pemenue 3ama4d o teme "CTtpoeHHe aToMa IIucrMeHHbIi
Y aTOMHOTO siipa” KOHTpOJIb;

96. | Konrpomabnas pabora Ne6 " Ctpoenue KonTponbHas
aToMa M aTOMHOTO sipa" pabora;

97. | CocraB, CTpOCHHE U TTPOUCXOXKICHHE YcTHbI
CoHEeYHOM CUCTEMBI OTIpOC;

98. | bonpime maneTsl COMTHEYHON CHUCTEMBI YcrHbI

OTIpOC;

99. | Crpoenue, uzyuenue u sBosronus ConHma YcrHBIIT
1 3BE3] OIpoc;

100. | Ctpoenue u 3Bomtoius Beenennoit YcTHBIN

OTIpOC;




101. | O6001IeHne U cucTeMaTu3anus 3Haumii 3a | 1 VYcerHblii
Kypc ¢usuku 7-9 kmacca OTIpOC;
102. | O0oOmIenne U crucreMaTu3aLs 3HaHuii 3a | 1 YcrHBIIT
Kypc puzuku 7-9 knacca OTIpOoC;
OBLIEE KOJIMYECTBO HACOB I10 102

[NPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

7 KJIACC

®dwusuka, 7 knacc/Ilepeimkua U.M., UBanos A.U., AkiimonepHoe o61iectBo «M31aTenbcTBo
«IIpocsenienne";
BBenure cBOii BapHaHT:

8 KJIACC

®dusuka, 8 knacc/[lepeimkun .M., UBanos A.U., AkunonepHoe o61mecTBo «M31aTenbcTBO
«IIpocsemienney;
BBenure cBoil BapuaHT:

9 KUIACC

®wusuka, 9 knacc/lleperimkua U.M., I'yrauk E.M., MBanoB A.U., [Tletpoa M.A., AKIIMOHEpHOE OOIIECTBO
«M3natenscTBO «IIpocBemenuey;
BBenure cBO#l BapuaHT:

METOANYECKUE MATEPHUAJIBI 1JISA YYUTEJIA

7 KJIIACC

8 KJIACC

9 KJIACC

HUPPOBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET
7 KJIIACC

8 KJIACC

9 KJIIACC



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHE

OBOPYJIOBAHME JIJISI TIPOBEJIEHUS IABOPATOPHBIX, IPAKTHUYECKHUX PABOT,
JNTEMOHCTPALIUN






