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IHHOACHUTEJIBHAS 3AIIMCKA

CopneprkaHue IporpaMMbl HaIllpaBJIeHO Ha (POPMUPOBAHHE €CTECTBEHHOHAYYHOH IPaMOTHOCTHU yJallluxcs U
OpraHU3aIMI0 U3Y4YeHUs! (PU3UKU Ha JeSITeIbHOCTHON OCHOBE. B Hell yUUTHIBatOTCS BO3MOXKHOCTH MIPEIMETa
B peanuzauuu TpedoBanuit ®I'OC OO0 k m1aHupyeMbIM JUYHOCTHBIM U METANPEAMETHBIM pE3yJIbTaTaM
00y4eHHs, a TAKXKE MEXKIIPEIMETHBIE CBSI3H €CTECTBEHHOHAYYHBIX YUE€OHBIX IPEIMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa30BaHMUsl.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O TIPEIMETA «®U3UKA»

Kypc ¢pusnku — cucremoobpa3yromuii st eCTeCTBEHHOHAYYHbIX YUEOHBIX MPEAMETOB, IOCKOJIBKY
(bu3nyeckre 3aKOHbI JISKAT B OCHOBE IPOLIECCOB U SIBICHUHN, U3y4aeMbIX XUMHEN, ONOJIOrHel, acTpoHOMUeEeH
u pusnueckoit reorpaduei. dusznka — 3TO MpeAMET, KOTOPHIH HE TOIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MUPA, HO U IIPEJOCTaBIIsAET Hanbosiee sicHble 00pa31bl IPUMEHEHUS! HAyYHOI'O
METO/a NO3HaHu, T.€. crioco0a MoyyuyeHus JOCTOBEpHbIX 3HaHui o0 mupe. Hakonern, ¢puzuka — 310
IIPEIMET, KOTOPBIN Hapsly ¢ JPYTMMH €CTECTBEHHOHAYUYHBIMH NPEAMETAMHU JOJDKEH 1aTh IIKOJbHUKAM
IpeJCTaBiIeHuEe 00 YBIEKATEIbHOCTH HAyYHOI'O UCCIIEIOBAHUS U PAJOCTH CAMOCTOSATEIBHOTO OTKPBITHS
HOBOT'O 3HAHMSL.

OpHa 3 M1aBHBIX 337124 (prU3nyecKoro 00pa3oBaHMs B CTPYKTYpe 00IIero oopa3oBaHHs COCTOUT B
(hopMHPOBaHNY €CTECTBEHHOHAYYHOUW IPaMOTHOCTH M MHTEpECa K HAyKe Y OCHOBHOW MacChl 00yJaromuxcs,
KOTOpBIE B AaJbHEWIIIEM OYAyT 3aHSTHI B CAMBIX Pa3HO 00pa3HbIX cdepax AesrenbHocTd. Ho He MeHee
Ba)XHOH 3a/1aueil SBJISIETCS BBIBJICHUE U NOATNOTOBKA TATAHTIMBBIX MOJOIBIX JIOAEH s IPOJOIDKEHUS
o0Opa3oBaHus U JATBHEUIICH MPOPECCHOHATBHON IeATEIHHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX
WCCIIIOBAaHHH U CO3[JaHUH HOBBIX TeXHOJOTHA. COTIaCHO MPUHATOMY B MEXKTyHAPOJTHOM COOOIIECTBE
orpeJiesieHuto, «EcTecTBeHHOHAay4Hasi TPaMOTHOCTb — 3TO CITIOCOOHOCTD Y€JI0BEKa 3aHMMATh AKTHBHYIO
IPaXJaHCKYIO O3UIIMIO IO OOIIECTBEHHO 3HAUMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMH, U
€ro rOTOBHOCTb MHTCPECOBATLCA CCTCCTBCHHOHAYYHBIMU UJICSIMU. Hay‘-IHO FpaMOTHBIﬁ YCJIOBEK CTPEMUTCA
y4acTBOBaTh B apr'yMEHTHUPOBAHHOM O0CYKIECHUU MPOOIeM, OTHOCAIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TPEOYeT OT HEro CIeIyIOIX KOMIETEHTHOCTEM!:

— HAY4YHO OOBICHATH SABJICHUA,
— OIICHUBATh U IIOHUMATh 0COOEHHOCTH HAaYYHOI'O UCCIICAOBAHUA,
— HHTCPHPETUPOBATH JaHHBIC U UCITIOJIB30BATh HAYYHBIC NOKA3aTCIBCTBA AJI ITOJTYUCHUS BBIBOJOB.

N3yuenue ¢pu3nku criocoOHO BHECTH pelIalonuil BKIaa B pOPMUPOBAHUE €CTECTBEHHOHAYYHON
IPaMOTHOCTH 00Y4JarOLIUXCS.

HEJIA U3YUYEHUSA YYEBHOI'O ITPEIMETA «®PU3UKA»

[enn nzydenus GpU3MKKA HA ypOBHE OCHOBHOTO 001Iero o0pazoBanus onpeneneHsl B Konmenm
npenoaaBaHus yueOHoro npenaMera «Pu3nka» B 00pa3oBaTeIbHBIX Opranu3amnusax Poccuiickoit deaepanun,
pealn3yIoNMX OCHOBHBIE 00111€00pa3oBaTeIbHbIE MPOTPaMMbl, YTBEPKIEHHOH permenneM Komnerun
MunncrepceTBa npocsenienust Poccuiickoit @eneparym, mpotokoi ot 3 aekadpst 2019 r. Ne [TK-48H.

Henu nzyyenus Gpu3nuku:

— npuoOpeTeHre nHTepeca U CTpeMIICHHS 00YUYaIOIIMXCs K HAYYHOMY U3Y4YEHUIO TPUPO/IHI,
pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

— pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METOE MO3HAHUS U (POPMUPOBAHUE UCCIIEAOBATEIHECKOTO
OTHOLLEHHUS K OKPYKAIOLIUM SIBJICHUSM;



— (dopmupoBaHNE HAYYHOTO MUPOBO33PEHUS KaK Pe3yabTaTa H3y4eHHs] OCHOB CTPOCHHS MATEPUU U
byHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— (dopmupoBaHue MpeaCTaBICHUHN 0 poiii GUKKH IS PA3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU
1 TEXHOJIOTHIA;

— pa3BUTHE IPEJCTABICHUN O BOBMOXKHBIX cpepax Oyayieit mpodecCHOHATBbHOMN e TENbHOCTH,
CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JIalbHENIIIEMYy O0OYUYEHHUIO B ’TOM HAIPaBJICHUU.

JlocTikeHue 3THX 1eJieid Ha ypOBHE OCHOBHOTO 00IIero 00pa3oBaHus 00eCIeUnBaeTCs peleHHEM
CIEIYIOIINX 3a1a4:

— MpUOOpEeTeHHE 3HAaHUH O AUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHUYECKHX, TETUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— MpUOOPETeHNE YMEHUI OMUCHIBATh U OOBICHATH (PU3MUECKUE SIBJICHHSI C UCTIOJIB30BaHUEM
MOJTYYECHHBIX 3HAHUIA;

— OCBOCHHE METOJIOB PEIICHHUS IPOCTEHINNX PACUCTHBIX 33724 C UCIIOJIb30BAHUEM (DU3HUECKUX
MOJENEN, TBOPUYECKUX U IPAKTUKOOPHUEHTUPOBAHHBIX 33144,

— Pa3BUTHUC YMeHI/Iﬁ Ha6J'II-O,I[aTb IpUPOAHBIC ABJICHHA U BBIIIOJHATH OIIBITHI, na60paTopHLIe pa6OTI>I n
SKCHICPUMCHTAJIBHBIC UCCIICAOBAHMA C UCITIOJIB30BAHUCM U3MEPHUTCIIbHBIX HpI/I60p0B;

— OCBOCHHE IPUEMOB PabOTHI ¢ MHPOpPMALIEH PU3MIECKOTO COAePKAHNUS, BKIIOUas HHPOPMALIUIO O
COBPEMEHHBIX JIOCTIDKCHUSAX (DU3UKH; aHAJIM3 U KPUTHYECKOE OLIEHHMBaHUE HH(POPMAIINY;

— 3HAKOMCTBO O chepamu MPoPecCHOHATBHON IeATEIPHOCTH, CBI3aHHBIMH C (PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JIOCTHKCHHUSX (PH3HMUECKON HAYKH.

MECTO YYEBHOI'O IPEJMETA «®U3UKA» B YYHEGHOM IIVTAHE

B cooterctBrn ¢ ®I'OC OO0 ¢usuka sBiseTcs 00s3aTeabHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
ob1ero oopazoBanus. JlaHHas nporpamma rpeaycMaTpuBaeT u3ydeHue pu3uKy Ha 6a30BOM ypOBHE B
obobemMe 238 4 3a TpH roja oOyueHus 1o 2 4 B Hejeo B 7 U 8 kiaccax u 1o 3 4 B Hejelno B 9 kiacce.



COJEP’)KAHUE YYEBHOI'O IIPE/IMETA

7 KJIACC

Pa3nen 1. ®u3uka u e€ posib B MO3HAHUM OKPYKAIOIIEro MUPa

®u3nka — HayKa 0 IpUpoJie, U3ydaeT (PU3ndecKue SBICHUS: MEXaHUUECKUE, TeIJIOBbIE, DJIEKTPUUECKHE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuHbl. M3Mepenne pusndeckux BennunH. Ousndeckue npuodopsl. [lorpenrHocts
n3MepeHuil. MexxayHapoaHas CUCTeEMa €AVMHULL.

Kak ¢usuka u gpyrue ectecTBeHHbIC HAYKH MU3Y4alOT MPUPOLy. EcTecTBeHHOHAYUHBIH METO/I TO3HAHUS:
Ha0It0/IeHue, OCTaHOBKA HAYYHOT'O BOMPOCA, BBIABUKEHHUE TMIIOTE3, IKCIEPUMEHT 10 MPOBEPKE TUIOTE3,
o0BsicHeHHe Ha0MoaeMoro sBieHus. Onucanue GU3NUecKux SBJICHUHM ¢ TOMOIIbIO MOJIEIIEH.

JdemoHcTpauuu
1. MexaHI/I‘-IeCKI/Ie, TCIIJIOBBIC, BHGKTpI/I‘-IeCKI/Ie, MAarduTHBIC, CBETOBBIC ABJICHHUA.

2. ®uznyeckue NpuoOPHI U Mpolieypa MPSMbIX U3MEPEHH aHATOTOBBIM U HU(POBBIM IPUOOPOM.

JlaGopaTopHble pad0ThI U ONBITHI

1. Onpenenenue 1EHbI A€EHUs IKaJIbl U3MEPUTEIHLHOTO Mpudopa.

2. VI3amepeHue pacCTOSTHUH.

3. N3mepenne 00bEMa JKUIKOCTH M TBEPIIOTO TeENa.

4. OnpeneneHue pa3MepoB MajbIX TeJl.

5. 3mepenune Temreparypsl Py MOMOIIH KUAKOCTHOTO TEPMOMETPA U IaATYMKA TEMIIEPATypHI.

6. IIpoBeneHue uccue10BaHMs MO MPOBEPKE TUIIOTE3bI: JATBHOCTH MOJIETA MIAPHKA, TYIICHHOTO
TOPU30HTANILHO, TEM OOJIbIIe, YeM OO0JbIlIe BHICOTA ITYCKa.

Pa3nen 2. [lepBoHayajibHbIe CBe/IEHNS 0 CTPOEHHH BelllecTBa

CrtpoeHue BemecTBa: aTOMbl U MOJIEKYJIBI, X pa3Mepbl. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE
BemecTBa. OMbBITHI, TOKAa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBA.

JIBr>xeHue yacTuil BemecTBa. CBsA3b CKOPOCTHU ABMKEHHUS YACTHIL C TeMIiepaTypoii. bpoyHoBckoe
newkenue, 1uddysus. BzanmoaencTBre 4acTUIl BENIECTBA: MPUTSHKEHNE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHHS BEILIECTBA: CTPOCHHE Tra30B, JKUJKOCTEH U TBEPABIX (KPUCTAJUIMYECKUX ) TEI.
B3anMocBs3b Mex 1y CBOMCTBaMU BEUIECTB B PA3HBIX arperaTHbIX COCTOSIHUAX U UX AaTOMHOMOJIEKYJISIPHBIM
ctpoeHueM. OCOOEHHOCTH arperaTHhIX COCTOSTHUN BOJIbI. B3anMOCBS3b MEXKTy CBOWCTBAMH BEIIECTB B
Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX
coctostHuM Bo/ibl. OCOOEHHOCTH arperaTHhIX COCTOSTHUN BOJIBI.

JdemoncTpanuu

1. HaGmronenne OpOYHOBCKOTO JBMIKEHUS.

2. Habmonenue muddysun.

3. Habmronenue siBieHui, OOBSICHSIFOIIMXCS PUTSKEHUEM WIH OTTaTKMBAHUEM YaCTHI] BEIIECTB.

JlaboparopHbie padoThl M ONBITHI
1. Onenka nuameTpa aToMa METOJIOM PSIOB (C HCTOIb30BaHuEM GoTorpaduii).
2. OnBITHI 110 HAOTIOACHUIO TETIJIOBOTO PACIIHMPEHUS Ta30B.

3. OMBITHI 0 OOHAPYKCHHIO JIEHCTBUS CHIT MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Paznen 3. /IBuskeHHe ¥ B3aUMOJAEHCTBUH

Mexanunueckoe ABuxeHue. PaBHoMepHOe U HepaBHOMEpHOE BMXeHHE. CKopocTh. CpeliHssl CKOPOCTh MPU
HEpPaBHOMEPHOM JIBIDKCHHH. PacueT myTu v BpeMeHH JIBHKeHHs. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH-
xeHue. Ckopocts. CpenHsast CKOPOCTh P HEPABHOMEPHOM JIBM)KEHUU. PacueT nyTH ¥ BpeMEHU JBUKEHUS.



SIBrenne nHepunu. 3aKOH MHEpUHMH. B3auMoelicTBre Te KaK MPpUYMHA U3MEHEHHUSI CKOPOCTH ABUKECHUS
ten. Macca kak Mepa uHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBsA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B
ennHUIle 00BEMA BEIIECTRA.

Cwta Kak XapakTepHCTHKa B3auMoaecTBus Ten. Cuina ynpyroctu u 3akoH I'yka. I3mepenue cuibl ¢
MTOMOIIIBIO JUHAMOMETpA. SIBJICHHUE TATOTEHUS U cuia TsbkecTr. Cuna TsbkecTd Ha apyrux mianerax (MC).
Bec Tena. HeBecomocTs. CiioxeHne cuil, HalpaBJI€HHBIX 110 OJHOU mpsiMoil. PaBHoaelcTByromas cui. Cuiia
TpeHus. TpeHue CKOJIbXKEeHUs ¥ TpeHue 1okosi. Tpenue B npupoje u texauke (MC).

JdemoncTpauuu

1. HaGnroneHne MexaHM4ecKoro JABM)KEHHUS Tella.

2. VI3mepeHue CKOpOCTH NMPSIMOJIMHEHHOIO IBUKEHMUS.

3. HabGmroienue siBIeHUsI HHEPITUU.

4. HabnroieHre N3MEHEHUs! CKOPOCTH IIPU B3aUMOJICHCTBUH TEII.
5. CpaBHEeHHUE Macc MO B3aUMOJIEHCTBUIO TEJL.

6. CnoxeHue cuj, HalpaBJICHHBIX IO OJTHOM MPSIMOM.

JlabopaTropHbie padoThl M ONBITHI
1. Onpezenenne CKOPOCTH PAaBHOMEPHOTO ABMKEHHUs (IIapUKa B KUJIKOCTH, MOJIETH JJIEKTPHUUECKOTO
ABTOMOOWIIS U T. 11.).

2. Onpenernenue cpeaHeil CKOpoCTH CKOJIBKEHHS OpyCKa WIIN IapUKa 110 HAKJIIOHHON IIOCKOCTH.
3. Onpenenenne MWIOTHOCTH TBEPAOTO Tea.

4. OnBITHL, IEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsoKeHHs (aedopMaiiin) npy>KUHBI OT TPUII0KEHHON
CHJIBL.

5. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tejla U XapakTepa
COIPUKACAIOLIUXCS TOBEPXHOCTEN.

Pa3nen 4. JlaBjieHHe TBEPABIX TeJl, *KHAKOCTEl 1 ra3oB

JHasnenue. CriocoObl yMEHbBIIICHUS U YBETTMUEHUS JaBieHus. Jlapnenue ra3a. 3aBUCUMOCTh JIaBIICHUs Ta3a
oT 00beMa, Temrepatypsl. [lepenada naBneHus TBEPABIMU TellaMU, )KUIKOCTSIMH U razaMu. 3akoH [lackars.
[THeBMaTH4eCKHe MAIIMHBL. 3aBUCUMOCTD JABJICHUS KUIKOCTH OT TIyOMHBL. [ MapocTaTHueckuii mapamokc.
Coobmarommuecs cocyabl. [ mapaBnudeckue MeXaHu3Mbl.

ATtmMmochepa 3emian u atMocepHoe AaBiaeHue. [I[puunHbl cylecTBOBaHHSI BO3IYIIHOM 000J104KH 3eMIIH.
OmnsiT Toppuuenu. M3mepenue atMochepHOro gaBieHus. 3aBUCUMOCTb aTMOC(EPHOTO AaBJICHUS OT
BBICOTHI HaJl ypoBHEM Mops. IIpubops! 11t u3MepeHus aTMOC(hEpHOTro JaBIeHHUs.

JlelicTBHE KUJKOCTH U Ta3a Ha MOTPY>KEHHOE B HUX TeJI0. BeITalIkuBaroas (apXxuMea0Ba) cuja. 3akoH
Apxumena. [InaBanue Ten. Bo3ayxoraBanue.

JdemoHcTpauuu

1. 3aBUCHMOCTD 1aBJICHUS T'a3a OT TEMIIEPATYPHI.

2. Ilepenava gaBIeHUS KUIKOCTHIO U Ta30M.

. Coobmarommuecs: cocypl.

. 'mppaBnnyeckuii mpecc.

. [IposiBnienue nercTBrst aTMOC(EPHOTO JaBICHUS.

. 3aBUCHMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BEMa HOpr)KéHHOﬁ 4aCTH TCJIa U IJIOTHOCTH KU IAKOCTH.
. PaBeHCTBO BBITaJIKHUBAIOMIEH CUJIBI BECY BBITECHEHHOM KMIKOCTH.

~No 01w

8. YciioBue m1aBaHus TEJI: IUIABAHUE HUIIH NOrpy>KEHUC TCJI B 3aBUCUMOCTU OT COOTHOIICHU A IUIOTHOCTEH
TCJIa U XXKUIKOCTH.

JlabopaTropHbie padoThl M ONBITHI
1. UccnenoBanme 3aBUCUMOCTH Beca Tejla B BOJIE OT 00BbEMa MOTPYKEHHON B KUAKOCTh YaCTH TeJa.



2. OmnpenienieHre BHITAIKUBAIOICH CHIIBL, IEHCTBYIOIIEH Ha TEJO, MOTPY>KEHHOE B KUIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CHIIBI, IEHCTBYIOMIEH HA TEJIO B )KHIKOCTH, OT MacChI Teja.

4. OnbITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTD BHITAJIKUBAIOIIEH CHITBI, ACHCTBYIOIICH Ha TEJIO B )KUIKOCTH,
0T 00BEMa MOTPYKEHHOU B MKUAKOCTh YaCTH TeJIa ¥ OT INIOTHOCTH JKUIKOCTH.

5. KoncrpymnpoBanue apeomerpa Ui KOHCTPYHPOBAHUE JIOJKU U OIPEEICHUE €€ IPYy30I0IbEMHOCTH.

Pasznea 5. PaGoTa 1 MOIIHOCTDH. DHEpPrus

Mexanudeckas padota. MOITHOCTb.

[IpocThie MeXxaHU3MBIL: pbIYar, 0JI0K, HAKIIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBecus peruara. [Ipumenenne
MpaBuJjIa paBHOBECHS pblyara K 0J0Ky. «3o0i0Toe rnpaBuiio» mexanuku. KIIJ] mpocThix MexaHU3MOB.
[IpocTeie MexaHU3MBI B OBITY U TEXHUKE.

Mexanunueckast sueprusi. Kunetnueckasi u noreHuuaibHas sueprusi. [IpeBpaiienue oqHoro Buja
MEXaHMYECKOI HEepPTrUu B APYroil. 3aKOH COXpaHEHUS SJHEPTUU B MEXAHHUKE.

JlemoHCcTpanumn
[IprMepbl MPOCTHIX MEXAaHU3MOB

JlaboparopHbie padoThl M ONBITHI

1. Onpenenenue paboThl CUIIBI TPEHUSI IIPU PABHOMEPHOM JIBUKEHHHU TeJla 110 TOPU30HTAIBHOM
ITOBEPXHOCTH.

2. VccnenoBaHue yCloOBUI paBHOBECHs pblyara.

3. U3mepenue K11/ HakIOHHOM TIOCKOCTH.

4. 3yuyeHue 3aKOHA COXPAHEHUsI MEXaHUUECKOMN SHEPruu.

8 KJIIACC

Paznea 1. TenuioBblie siBJICHUS

Mopnenu TBEpAOTO, KUAKOTO U ra3000pa3HOro cocTosiHUM BemecTBa. Kpucramueckue u amopgHsbIe Tena.
OObscHEHNE CBOMCTB ra3oB, JKUJIKOCTEH U TBEP/IBIX TEJ HA OCHOBE MOJOKEHUH MOJIEKYIIPHO-KUHETUYECKOM
teopun. CMauMBaHNe U KallWJUIAPHBIE ABIEHUS. TEIIOBOE pacCIIUPEHHUE U CXKATHE.

Temmeparypa. CBsi3b TEMIIEpaTyphl CO CKOPOCTHIO TETIOBOTO JBMKEHUS YaCTHUII.

Buytpennss sHeprus CriocoObl U3MEHEHUS! BHYTPEHHEH SHEpIruu: Terjonepeaaya u CoBepiieHre padoThl.
Bunsl Tennonepenauu: TeIIONPOBOIHOCTh, KOHBEKIIMS, U3TyYEHUE.

KonnyecTBo TemnoTsl. Y aenbHas TEIIIOEMKOCTD BellecTBa. TemIoo0MeH U TEIIOBOE PaBHOBECHE.
VYpaBHeHue TermoBoro 6ananca. [InaBneHue u oTBepieBaHNe KPUCTAJUIMIECKUX BEIIECTB. Y AeTbHAS
tertoTa rmiasnienus. [TapooOpa3zoBanue u konnencanus. Ucnapenne (MC). Kunenue. Y nenbHas teriora
napooOpazoBaHMs. 3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT aTMOC(HEPHOTO0 AaBlIeHHs. BiaxHOCTh BO3yXa.

OHeprus TOIUINBA. Y IebHAs TEIIOTA CTOPaHUsL.

[Tpunuummne! padotel TeroBbix asurareneil. KITJ[ termmoBoro npuratens. TemnioBele IBUTaTEeNy U 3alIUTa
okpyxkatoreit cpeabl (MC). 3akoH coXpaHEHMs U MPEeBpaIleHUs SHEPTUH B TeIIoBbIX nporeccax (MC).

JdemMoHcTpanuu

1. HaGmronenre OpOYHOBCKOTO JBUKEHHS

. Habmonenune nuddysun

. HaOmoieHue siBIIeHUH CMauyuBaHUs U KalTWJUIIPHBIX SBIICHUH

. HabmoieHue TerioBoro pacimpeHus Tel

. I3MeHenune naBieHus ra3a npyu M3MeHEHUH 00bEMa M HAarpeBaHUM WJTH OXJIKICHUH
. [IpaBuna u3mepeHus: TeMnepaTypsl

. Buge! reruionepenaun

00 NO O~ W

. OxnaxkaeHue npu coBepiieHu padboThbl



9. HarpeBanue nipu coBepIieHMH paOOThl BHEITHUMHU CHUJIAMU
10. CpaBHeHHUE TEMIIOEMKOCTEH Pa3INYHBIX BEIIECTB

11. HabGnronenue kumneHus

12 .HaGnroieHue MoCTOSIHCTBA TEMIIEPATYPhI MPH TJIaBJICHUH
13. Mozenu TeIUIOBBIX ABUTaTENIEN

JlabopaTopHble padoThl M ONBITHI

1. OnbITeI 10 OOHAPYKEHUIO AEUCTBUSI CUII MOJIEKYJIIPHOIO IPUTSKEHUS

2. OnBbITHI 110 BBIPALIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM MM caxapa

3. OnbITH IO HAOIOICHHUIO TEIIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX TEI

4. OmpenerneHre JaBJICHUS BO3yXa B Oa/NIOHE IITPUIIA

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUSI BO3yXa OT €ro 00bEMa M HarpeBaHUsl WK
OXJIKICHUS

6. [IpoBepka rumoTe3sl TMHSWHON 3aBUCIMOCTH JITUHBI CTOJIOUKA KUJAKOCTA B TEPMOMETPUICCKON TPyOKe
OT TEMIEPaTyphl

7. HaGmroieHne n3MeHeH!sl BHyTPEHHEN SHEepruy Teja B pe3yJsibTaTe TeIionepeiau U paboThl BHEITHUX
CuII

8. UccnenoBanue siBieHUs TEIUI000MEHA IPU CMELIMBAHUU XOJIOJHOW U ropsiueii BOAbI

9. OnpeneneHne KOIMYECTBA TEIJIOThI, OJIYYEHHOTO BOJIOM MPU TEMJI000MEHE C HarpeThiM
METAIINYECKUM LIUJINHAPOM

10. Onpenenenne yaenpHON TEIIIOEMKOCTH BEIIECTBA

11. UccnenoBanue npouecca ucnapeHus

12. Onpenenenne OTHOCUTEIBHOM BIQXKHOCTH BO3yXa

13. Onpenenenue yaenbHON TEIIOTHI MJIABJIEHUS JIbA

Pazgen 2. DnekTpryeckue 1 MarHUTHbIE SIBJICHUS

DnekTpuzanus Ten. [[Ba pona anexTpudeckux 3apsaoB. BzanmoseiicTBue 3apsokeHHbBIX Tel. 3akoH Kymnona
(BaBI/ICI/IMOCTB CHJIBI BSaI/IMOI[CI\/JICTBI/ISI 3apSAKCHHBIX TCJI OT BEJIMUYMUHEBI 3apsA10B U paCCTOAHUA MCKIY TCJ'IaMI/I).

DnekTpudeckoe mose. HanpskEeHHOCTh 3JEKTPHYECKOTO 1Moutsl. [IpHHIIATT CYTIepIIO3HITHN JTEKTPUICCKIX
MoJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuueckux 3apsaoB. DiIeMeHTapHbIN dniekTpudeckuil 3apaa. Ctpoenue aroma. [IpoBogHuku
U IUJIEKTPUKH. 3aKOH COXPAHEHUS DJIEKTPUYECKOr0 3apsja.

ONEKTPUYECKUH TOK. Y CJIOBHSI CYILIECTBOBAHUS 3JIEKTPUUECKOIr0 TOKa. FICTOUHNKH ITOCTOSIHHOTO TOKA.
JlefcTBUSI A7EKTPUUECKOro TOKa (TEIIOBOE, XUMUYECKOE, MarHUTHOE). DIEKTPUYECKHIM TOK B HKHAKOCTAX
U rasax.

DnekTpuyeckas nenb. Cuina Toka. IJekTprudeckoe HanpsbkeHue. COnpoTUBICHHE TPOBOAHUKA. Y AEIbHOE
CONMpOTHUBIIEHUE BelecTBa. 3akoH OMma aiig yuyactka uenu. [locienoBarenbHoe U mapamiebHOE COCIUHEHHE
IMPOBOIHHKOB.

PaGota u Mo1IHOCTD A5eKTprudeckoro Toka. 3akoH Jxoyns— JleHna. DnekTpuyeckue enu U noTpeduTenu
3JIEKTpUUECKON 3HEepruu B ObITy. KopoTkoe 3ambikaHue.

[TocTostHHbIe MarHUTHI. B3auMoaeicTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHOe mose. MarHuTHoe mosie
3eMIIM U ero 3Ha4eHHe s )KU3HU Ha 3emuie. OnbIT DpcTeaa. MarHuTHOE MOJe 3JIEKTPUUECKOro TOKA.
[IpuMeHeHue 3MeKTPOMArHUTOB B TEXHUKE. J[efiCTBME MarHUTHOTO OISl HA MPOBOJAHUK C TOKOM.
DJIEKTPOABUTATEND MTOCTOSIHHOTO TOKA. VICTIOIb30BaHKE AIIEKTPOABUTATENEH B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpTE.

Omnbrter @apazes. SIBnenue snexTpoMarauTHoN HHAYKIUU. [IpaBuino Jlenna. Dnexrporeneparop. CiocoOb
MOJIYYCHUA BHGKTpHHGCKOﬁ OHCPIHUH. 9JI€KTpOCTaHLII/II/I Ha B0306HOBJISI6MI>IX HCTOYHHUKAX SHCPIUH.



JdemoHcTpaunu

=

DJeKTpu3anus Tei

JIBa poa 3JIEKTPUUECKHUX 3apsiIOB U B3aUMOJICUCTBHUE 3aPSKEHHBIX TEJ
VY cTpoicTBO U ICUCTBUE AIEKTPOCKOTA

DJIeKTpoCcTaTUYeCKask UHAYKIUS

3aK0H COXpaHEHUs IEKTPUUECKHUX 3apsi/IOB

[IpoBOIHUKY U TUANEKTPUKH

MoenupoBaHU€E CUIIOBBIX JUHUN 3JIEKTPUUECKOTO MO

M cToYHUKHN MOCTOSHHOTO TOKA

© © N AW

JIeficTBHS DTIEKTPUYECKOTO TOKA

[EEN
o

. DJIEKTPUUYECKUI TOK B KUJIKOCTH

[EEN
[EEN

. ["'a30BBbIi1 pazpsig

[EEN
N

. I/I3MepeHHe CHJIBI TOKa aMIICPMETPOM

[EEN
w

. I/I?,MepeHI/IC SJICKTPHUYCCKOI'0 HANPSKCHUA BOJIBTMCTPOM

[EEN
IS

. PeocraTt u marasun COHpOTI/IBHeHI/Iﬁ

[EEN
a1

. BzanMoiericTBUE ITOCTOIHHBIX MATHUTOB

[EEN
[op)

. MOI[GJ'II/IpOBaHI/IC HCBO3MOXHOCTH Pa3aCJICHUA ITIOJIIOCOB MarHuTa

[EEN
\‘

. MOI[GJ'II/IpOBaHI/IC MarHMTHBIX 110JIeH NOCTOSHHBIX MarHUTOB

[EEN
[o0]

. OnbIT OpcTena

19. MarnuTtHoe moJie Toka. DJIEKTPOMarHuT

20. JleiicTBME MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM

21 DnexTpoABHUraTesh MOCTOSIHHOTO TOKA

22. VccnemoBanme SIBICHUS SJIEKTPOMArHUTHOW MH TyKITHA

23. Onbrtel apagest

24. 3aBMCHUMOCTb HAIIPaBICHHS HHAYKIIHOHHOTO TOKA OT YCJIOBH €ro BO3HUKHOBEHUS
25. DnexTporeHepaTop MOCTOSIHHOTO TOKA

JlabopaTopHbie padoThl M ONBITHI

1. OmnbIThl 1O HAOJIOIEHUIO 3JIEKTPU3ALIUMHU TEJ UHIYKIUEN U TPU CONMPUKOCHOBEHUH
2. WccnenoBanue NecTBUS SIEKTPUYECKOTO MO HA TPOBOIHUKY U AUAICKTPUKH
C6opka 1 npoBepka pabOThI IEKTPUUIECKOH LIEMTH TOCTOSIHHOTO TOKa

N3mepenue u peryampoBaHue CUIIbI TOKa

o bk~ w

N3mepenue u perympoBaHUe HATIPSDKCHUS

6. WccnemoBaHre 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO Yepe3 Pe3UCTOP, OT COMPOTHBIICHHUS PE3UCTOpa H
HaINPsDKEHUS Ha PE3UCTOpe

7. OnBITHI, JEMOHCTPHPYIOIIHE 3aBUCHMOCTH 3JIEKTPHYECKOTO COIMPOTHUBIICHHUS TIPOBOIHUKA OT €r0 JUTHHEI,
TIOMIA/IH TTOTIEPEYHOTO CEUCHUS U MaTepraia

8. TlpoBepka mpaBwIIa CIIOXKEHUS HAMPSIKSHHUH TTPH MTOCIIEA0BATEIFHOM COSTUHEHUH JIBYX PE3UCTOPOB

9. TlpoBepka mpaBuiia i CHUIIBI TOKA MIPH MapalljIeIbHOM COSAMHEHUH PE3UCTOPOB

10. OmnpenencHue pabOTHI AIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 Pe3UCTOP

11. OmnpeneneHrie MOIIHOCTH AJIEKTPUIECKOTO TOKA, BBIJEIIEMOI Ha pe3UCTOpe

12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 JaMIOYKY, OT HAMPsHKEHUS Ha HEel

13. Omnpenenenue KI1J] narpeBarens

14. MccnemoBanie MarHUTHOTO B3aMMO/IENCTBHS ITOCTOSIHHBIX MAarHUTOB

15. 3y4eHre MarHUTHOTO TTOJIsI ITOCTOSTHHBIX MAarHUTOB MPH UX 00BEIUMHEHUH U Pa3iclicCHUN

16. UccnenoBanue qeiCTBUS SIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIKY



17. OnbITHl, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI B3aUMOJIEHCTBUS KaTyIIKA C TOKOM M MarHuTa OT
CUJIBI TOKA W HAIlpaBJICHUS TOKA B KAaTYIIKE

18. NU3ydenwne AeiicTBHSI MArHUTHOTO TIOJISl HA POBOJHHUK C TOKOM

19. KoncrpyupoBanue U u3ydeHue pabOThl 3JIEKTPOIBUTATENS

20. Nsmepenue KIIJI anmekTpoaBuraTeIbHON YCTaHOBKH

21. OnBITHI IO UCCIICIOBAHUIO SIBIICHUS JIEKTPOMATHUTHON MHAYKIIUU: UCCIIEOBAHNE N3MEHEHU
3HAUYEHMs ¥ HAMPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC
Pa3zgen 1. Mexannueckue siBJICHUSA

Mexanuueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcuera. OTHOCUTENIBHOCTh MEXaHUYECKOIO
NBUKeHUs. PaBHOMEpHOE NpsIMOJIMHEHHOE ABMKeHue. HepaBHOMEpHOE IPSIMOJIMHEWHOE JBUYKEHUE.
CpenHsisi ¥ MTHOBEHHAs! CKOPOCTb Te€Jjla P HEPAaBHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHoyckopeHHOE npsMonHerHoe BruxkeHne. CBoOoaHoe nmageHue. OnbiTol [anues.
PaBHOMepHOE nBIKEHUE O OKpYXHOCTH. [lepron u yactoTta obparnienus. JInHeHas U yrioBas CKOPOCTH.
LlenTpOocTpeMuTENbHOE YCKOPEHHUE.

[Iepssiit 3akoH HetoToHa. Bropoii 3akon Hetotona. Tpetuit 3akon Herorona. [Ipunnun cynepnosuuuu
CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus:: cujia TPEHHUS CKOJIbKEHUS, Crjla TPEHUS MMOKOsl, IPYTUe BUIbI
TpEeHHUSI.

Cuna TSKeCTH M 3aKOH BCEMUPHOT'O TATOTEHMS. Y CKOPEHHE CBOOOAHOrO MnajieHus. J{BUyKeHHe I1aHeT
Bokpyr Connua (MC). IlepBast kocMuyeckasi ckopocTb. HeBecoMocTh 1 neperpy3Kku.

PaBHOBecue maTepuanbHON TOUKU. AOCOTIOTHO TBEpI0€ Teno. PaBHOBEcHEe TBEPAOTO Tea ¢ 3aKPEIICHHOM
OChI0 BpanieHus. MoMmeHT cuibl. LleHTp TskecTH.

Nmnynbe Tena. U3menenune nmmyinbsca. IMmynbe cuibl. 3aKOH COXpaHEHUS UMITyJIbca. PeakTuBHOE
nsuxenne (MC).

Mexanunueckast paboTa 1 MOIIHOCTb. PaboTa cui TsKecTH, ynpyroctu, TpeHus CBsi3b SHEpTUU U padOThI
[ToTrenumanpHas SHEPTUs TeJa, MOJIHATOrO HAJl HOBEPXHOCTHIO 3eMiM. [loTeHInanbHas 3Heprus cxxaTou
npyxuHbl. Kunetnueckast sHeprusi. Teopema 0 KUHETHYECKON SHEPIHH. 3aKOH COXPAHEHUS MEXaHUYECKOM
JHEPTUH.

JdemoHcTpauuu

HabuntoieHne MexaHn4eckoro JBUKEHUSI Tela OTHOCUTENIBHO Pa3HbIX TEJ OTCUETa

CpaBHeHME MyTeH U TPACKTOPUN JBUKEHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIHHO Pa3HBIX TEJ OTCUSTA
N3mepenne cKkopoCTH U YCKOPEHUs MPSMOJIMHENHOTO IBUKEHUS

HCCJ’IG}IOB&HH@ IMPU3HAKOB PABHOYCKOPCHHOT'O ABWXXCHUS

AR

Habmoienue nBrkeHus Tena mo OKpy>KHOCTH

6. HaOmroteHne MeXaHU9eCKUX SBJICHHH, TPOUCXOSIINX B CHCTEMe OTcueTa « Tenexkay mpu ¢
PaBHOMEPHOM M YCKOPEHHOM JBHKEHUU OTHOCUTEIHHO KaOMHETa GU3HKH

7. 3aBUCUMOCTH YCKOPEHHUSI TeJla OT MACCHI TeJla U JICHUCTBYIOIICH Ha HETO CHIIBI

8. HabmioneHnue paBeHCTBA CUJI PU B3aUMOICUCTBUU Tell

9. HM3MeHenue Beca Teja MPU YCKOPSHHOM JBH)KCHUN

10.Ilepenaua nummnysbca Mpy B3aUMOICUCTBUH Tl

11.ITpeoOpa3zoBanmsi SHEPTUU TIPH B3aUMOJICHCTBUN TEJ

12.CoxpaHeHue uMITyJIbca Mpy HEYIPYroM B3auMOIECTBUM

13.CoxpaHeHue uMmyibca Mpu abCOTIOTHO YIIPYTOM B3aUMOICHCTBUHU

14 . HaGnroneHne peakTHBHOTO JIBHXKCHHUSI



15. CoxpaHeHHe MEXaHUUECKOW YHEPTUH TTPU CBOOOTHOM ITaJICHUH
16. CoxpaHeHnEe MEXaHUYECKOW PHEPT UM ITPH IBUKEHUH TeJa MO AEHUCTBUEM IIPYKUHBI

JlaboparopHbie padoThl M ONBITHI

1. KoHcTpynpoBaHue TpakTa JUisl pa3roHa U AAJbHEHIIEro paBHOMEPHOTO JBUKEHUS ILIApUKa WU
TEJEeKKH

2. Omnpenenenue cpeHeil CKOPOCTU CKOJIBKEHUS OpycKa WK ABM)KCHUS IapyKa 110 HAKIOHHOU
IJIOCKOCTH

3. Omnpenenenue yCKOpeHUs Tela MPU paBHOYCKOPEHHOM JBUKEHUU MO0 HAKJIOHHOH IIIOCKOCTH

4. UccnenoBaHue 3aBUCUMOCTHU ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBUKEHHUH 0€3 Ha4albHOM
CKOpPOCTH

5. IIpoBepka rumoTe3bl: €CIu MPH PAaBHOYCKOPEHHOM JIBKEHUH 0€3 HadalbHOM CKOPOCTH IIYTH OTHOCSITCS
KaK psAJl HEUECTHBIX YHUCEN, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJIMHAKOBBI

6. MccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHHSI CKOJIBKEHHUS OT CHITbl HOPMAJIBHOTO JIaBJICHUS

7. Ompenenenue KO3PPUIUEHTA TPEHUS CKOIBKEHHS

8. Omnpenenenue 5K€CTKOCTU MPY>KUHBI

9. Omnpenenenue pabOTHI CHIIbI TPEHUS P PABHOMEPHOM JIBHKEHUU Tella IO TOPU30HTAIBHOM
MIOBEPXHOCTU

10.Ompenenenrie pabOTHl CHJIBI YIPYTOCTH MPH TMOABEME TPY3a C UCMOIB30BAHUEM HETIOIBHKHOTO H
MTOJIBFKHOTO OJIOKOB

11.M3yueHue 3aKk0Ha COXpaHEHHs SHEPTUU

Paznea 2. Mexannuyeckue KoOJe0aHUA U BOJIHBI

KonebarenbHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEPHO/, YacTOTa, aMIUIUTY/A.
MatemaTuueckuil 1 Ipy>KUHHBIA MasTHUKU. [IpeBpaiienne s3Hepruu npu Koie0aTeIbHOM JIBUKEHUU.
3aryxatomue konebanus. BoiHyxeHHble Konebanus. Pesonanc. Mexanuyeckue BosHbl. CBOMCTBA
MexaHuueckux BoJiH. [Ipo fonbHBIE U nonepeyHble BOJIHBL. [lJIMHA BOJIHBI U CKOPOCTh €€ paclpoCTPAHEHHUS.
Mexanuyeckue BOJIHBI B TBEPJOM Telie, ceiicMuyeckue BosiHbl (MC).

3ByK. ' poMKOCTB 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. IH(ppa3Byk U yIbTpa3ByK.

Jdemoncrpauuu

1. HaGmonenue konebanuii Ten noj 1eicTBUEM CUJIBI TSXKECTU U CUIIBI YIIPYTOCTH
2. HaGmoienue kosiebaHuii rpy3a Ha HUTH U Ha IIPY>KUHE

3. HaburoteHne BBIHYKIEHHBIX KOJICOAHHIA U pe30HaHCa

4. PacipocTpaHeHue MPOO0IbHBIX U MONEPEYHBIX BOJIH (Ha MOAEIIH)

5. HabGmroienre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKycTHUeCKUi pe30HaHC

JlabopaTropHbie padoThl M ONBITHI

1. Onpenenenune 4acToThI U MEepHOa KOJICOAHUNH MAaTEMATUYECKOTO MasTHHUKA

2. OmipenienieHne 4acTOTHI M IIEPHO/Ia KoJieOaHuil MPY)KMHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH TTEPHO/Ia KOJIeOaHUil MTOIBEIIEHHOTO K HUTH TPY3a OT JJTMHBI HUTH 4.
HccnenoBanue 3aBUCUMOCTH TEpHOa KOJIeOaHNH PYKMHHOTO MasgTHUKA OT MacChl Tpy3a

5. [IpoBepka HE3aBUCUMOCTH TepHoJa KoJeOaHu Tpy3a, MOABEIIEHHOT0 K HUTH, OT Macchl rpy3a 6.
OnbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD TIepro/ia KoieOaHui MPy>KUHHOTO MasgTHUKA OT Macchl rpy3a u
KECTKOCTHU IPY>KUHbI

7. I3amepeHne yCKOpeHus: CBOOOTHOTO TafCHUS

Pa3nes 3. DiiekTpoMarHMTHOE 1MOJ1€e M 3JIEKTPOMATHUTHbIE BOJTHBI



DJIEKTPOMArHUTHOE T0JI€. DIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA 3JI€KTpOMAarHUTHBIX BOJIH [1lkana
OJICKTPOMArHUTHBIX BOJIH. Wcnionb3oBanue QJICKTPOMArHUTHBIX BOJIH JJIS1 COTOBOH CBSI3H.

DnexTpoMarauTHas npupoja ceera. CKopocThb cBeTa. BolHOBBIE CBOMCTBA CBETA.

JdemoncTpanuu
1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJH
2. BotHOBEIE CBOICTBA CBETA

JlabopaTropHbie padoThl M ONBITHI

1. I/I3yquHe CBOMCTB SJICKTPOMAardiuTHBIX BOJIH C IIOMOIIBIO MOOMIILHOT'O TCJ'IG(l)OHa

Pa3pen 4. CBeToBbIE IBJICHUSA
JlyueBasa monenb cBeta. crounuku ceta. [IpsMonuueitHoe pacnipocTpanenue cBera. 3arMmenus CoiHua u
Jlynsl. Otpakenue ceta. [lnockoe 3epkaiio. 3aKoH OTpakeHHs CBETA.

HpeJ'IOMJ'IeHI/IC cBeTa. 3aKOH MMpCIOMJICHHUA CBCTA. ITonnoe BHYTPCHHCC OTPAKCHHUEC CBCTA. Hcnonb3oBanue
IMOJIHOT'O BHYTPCHHET'O OTPAXXCHUA B OIITUYCCKUX CBECTOBOAAX.

Jlunza. Xox mydelt B imH3e. OnTudeckas cucreMa goroanmnapara, MEKpockona u teneckorna (MC). I'ma3
KaK ONTHYeCKas cucreMa. biim3opyKkocTh ¥ aIbHO30PKOCTb.

Paznoxxenune 0enoro ceera B CIICKTD. Omnpitel HetoTona. Crnoskenue CIICKTPAJIbHBIX IIBETOB. [[chepcml
CB€Ta.

JlemoHCcTpanun
1. TlpsimonnHeliHOE paclpocTpaHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenue n300pa>keHUil B IIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomienue cera.

OnTHyeckuii CBETOBO/.

XoJ yueit B coOuparolieit JuH3e.

Xop mydel B pacCEeUBArOIIEH JINH3E.

© N o U ~w

[Tonyuyenne n300pakxeHUi C MOMOIIBIO JIHH3.

9. IlpunHnmn gericTBus GoToanmapara, MUKPOCKOIIA M TEIECKOTA.
10.Mopens rnasa.

11. Pa3znoxeHue 6e10ro cBeTa B CIEKTP.

12.Tlony4yeHnue 6esoro cBera MpH CJI0KEHUU CBETa Pa3HbIX I[BETOB.

JlabopaTropHbie padoThl M ONBITHI
1. ViccnenoBanue 3aBUCHMOCTH yTJIa OTPa)KEHUSI CBETOBOTI'O JIyda OT yTJjia MaJeHusl.

2. VI3yyeHue XapakTepuCTUK N300paKeHHs IIPeAMETa B IUIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTHU yriia ImpeJIOMJICHUA CBETOBOI'O JIy4da OT yIJia MTaJICHUS HA 'PaHUIC
«BO3AYX—CTCKIIO».

4. Tlomydenne n300pakxeHU C MOMOIIIBIO COOUPAIOIIEH JTMH3BI
5. Ompenenenne (POKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI CO OMparoIiel JIMH3HI.

6. ONBITHI 11O Pa3IOKEHUIO OEIIOTO CBETAa B CIICKTP.
7. OIBITHI 110 BOCTIPUSATHIO IIBETA MTPEIMETOB MPHU X HAOTIOEHUH Yepe3 [IBETOBbIE (DUIBTPHI.

Pa3zgen 5. KBaHTOBBIE IBJICHUSA

OmnbiTel Pe3epdopna u mranerapruas Mojenb atroMa. Mogens aroma bopa. Mcmyckanue u moriomieHue
cBera aroMoM. KBaHThI. JInHeUaTbie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, 6eTa u rammaunzinydeHusi. CTpoeHre aToMHOTO siapa. HykimonHas Monens



aTOMHOTO sapa. M3oTomsl.
PannoaktuBHble npeBpaieHus. [lepuona nomypacnana aTOMHBIX sep.
SnepHbie peakiy. 3aKOHBI COXPaHEHUS 3apsI0BOTO U MACCOBOT0 YHCE. DHEPrHsl CBsI3U aTOMHBIX SAEp.
CBsi3b Macchl ¥ 3Hepruu. Peakuuu cunresa u nenenus saep. Ucrounnku snepruu Conuua u 38e31 (MC).
Snepnas sHepreTuka. JIeMCTBUS paIMOaKTHBHBIX U3JTYyYCHHUI Ha KUBbIe opranu3Mbl (MC).

JdemoncTpanuu

1. CrexTpsl U31y4eHUs U OTJIOIEHHUS.

2. CHexTpsbl pa3In4yHbIX Ta30B.

3. CrekTp BOIOpOAA.

4. HabmnroeHue TpekoB B kamepe BunbcoHa.

5. PabGota cu¢Tunka HOHU3UPYIOIIUX U3ITYICHUI.

6. Peructparust n3ny4eHus: IpUPOAHBIX MUHEPAJIOB U MTPOAYK TOB.

JlaGopaTopHble padoThI U ONBITHI
1. HaGmrofeHue CIUIONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3JIYYCHHS.

2. UccnenoBanue TPEKOB: M3MEPEHHE SHEPTUU YaCTHUIIBI IT0 TOP MO3HOMY ITyTH (110 hoTorpadusim).
3. U3mepenue pagnoakTuBHOTO (hOHA.

IHoBTOPHUTEIHbHO-00001IAKO M MOYJ/Ib

[ToBTOpHUTEIIEHO-0000IAFOIINN MOTYJIb IPEIHA3HAYCH JIJISI CHCTEMATH3aIlluK U 00O0IICHHS TPEIMETHOTO
COJICPKaHUs U OIBITA JEATSIILHOCTH, TPHOOPETEHHOTO MPU U3YYSHUH BCETO Kypca PU3NKH, a TAKKE IS
noAroToBku K OCHOBHOMY T'OCYJapCTBEHHOMY dK3aMeHY 10 (hpu3MKe it 00y4Jaronuxcs, BEIOPABIIHX dTOT
y4eOHBIN MpeIMeT.

IIpy n3ydeHUn JaHHOTO MOIYJIS PEATU3YIOTCSA U CUCTEMATU3UPYIOTCS BUJIBI AEATEIIBHOCTH, HA OCHOBE
KOTOPBIX 00eCreunBaeTCs JOCTHKEHHUE TPEIMETHBIX U METANPEIMETHBIX MIIAHUPYEMBIX Pe3yIbTaTOB
oOy4eHus, pOpMUPYETCSI €CTECTBEHHO-HAYYHAs! TPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB UCCIICIOBAHUS
SIBJICHUH TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSAMH OOBICHATH (DU3NUECKUE SIBJICHUS], IPUMEHSISI
MOJIy4YCHHBIE 3HAHUSA, PEIIATh 3a/1a41, B TOM YHCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.

[IpuHIMIMANTBEHO AESITENBHOCTHBIN XapaKkTep NaHHOTO pa3jiea pealTnu3yeTcs 3a CYET TOTO, UTO y4yalluecs
BBITIONHSIOT 3aJ]aHMsI, B KOTOPBIX UM MpEAiaraeTcs:

— Ha OCHOBE TMOJYyYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBICHATH (PU3MUECKUE SIBICHUS B
OKpY’Kalolllel MpUpO/I€ ¥ MOBCEIHEBHOM KU3HU;

— HCIIOJIb30BAaTh HAYYHBIC MCTOABI UCCIICAOBAHM A (1)I/I3I/I‘-ICCKI/IX ﬂBHCHHfI, B TOM YHCJIC OJId IPOBEPKU
THUIIOTE3 U NOJTYUCHUA TCOPECTUICCKNX BBIBOJOB,

— OOBICHATH HAay4YHBIC OCHOBBI Han0o0JIee BaXKHBIX ,Z[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX TCXHOHOFI/IfI,
HaImpuMmep, MPaKTUICCKOro UCIOJIb30BaHUA PAa3JIMYHbIX HCTOYHHUKOB SOHEPTUHU HAa OCHOBE 3aKOHA IIPe-
Bpali€Hus U COXpPaHCHHA BCEX U3BECCTHBIX BUJI0B OHCPTHH.

Kaxxnas u3 Tem maHHOTO paz/ierna BKI0YaeT IKCIIEPUMEHTAILHOE UCCIIeI0BaHIE 0000IIA0IIEro
xapakrtepa. Pa3ien 3aBepiaercs mpoBeACHUEM JUArHOCTHUYECKOM 1 OIIEHOYHOU paboThI 32 KypC OCHOBHOM
[IKOJIBL.



IIJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

N3yuenune yueOHorO nipeamera «Pusrka» Ha YpOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUsI TOJKHO
O6€CH€‘-II/IBaTB AOCTHIKCHUC CIICAYIOIUX JIMYHOCTHBIX, MCTAITPECAMCTHBIX U IPCAMCETHBIX O6p&30BaTeJIBHBIX
pe3yIbTaTOB.

JIMUHOCTHBIE PE3YJIbTATHBI
Ilampuomuueckoe 6ocnumanue:
— TMpOSBIIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (hU3MUECKON HAYKU;
— LEHHOCTHOE OTHOLIEHHE K JOCTUKEHHUSIM POCCUNCKHUX YUCHBIX (PU3UKOB.
I'pasicoanckoe u Oyxo6Ho-HpascmeeHHoe 60CRUmMAanue:

— T'OTOBHOCTb K aKTUBHOMY Y4YaCTHUIO B 06Cy)KII€HI/II/I OGH.ICCTBGHHO-SH&‘-II/IMBIX 1 3TUYCCKHUX Hp06HCM,
CBsA3aHHBIX C IMPAKTHUYCCKUM IIPUMCHCHHCM ,Z[OCTI/I)KGHI/II‘/‘I (1)I/ISI/IKI/I,

— OCO3HAaHHUEC BAJKHOCTHU MOPAJIBHO-3TUYCCKHUX NPUHIHUIIOB B JCATCIbHOCTU y‘IéHOFO.
Icmemuueckoe socnumanue:

— BOCHPHUSTHE ICTETUUECKUX KAaueCTB (PU3MUECKON HAYKU: €€ TApMOHUYHOTO IIOCTPOEHUSI, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH.

HEHHOCI”M HAYYHO020 NO3HAHUA:

— OCO3HAHME IIEHHOCTH (PU3NIECKOI HayKH KaK MOIIHOTO HHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUN, BAJKHEUILIEH COCTABIISIOIIEN KYJIbTYpPHI;

— pa3BUTHE HAYYHOH JTF0003HATEILHOCTH, HHTEpEca K UCCIEA0BATEIbCKON e TEIbHOCTH.
Dopmuposanue Kyabmypol 300p08bs U IMOUUOHATILHOZ0 01A2ONOTIYHUA:

— OCO3HaHHE IIEHHOCTH 0e30macHoro 0opasa )KH3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE,
Ba)XHOCTH TIPaBUJI O€30MAaCHOTO MOBEJCHHS Ha TPAHCIIOPTE, HA IOPOTax, C AIEKTPUUECKUM U TETLIIOBBIM
000pyI0BaHNEM B JOMAIITHUX YCIOBHSX;

— c(hopMHpPOBaHHOCTH HaBbIKa pedIeKCUH, IPU3HAHUE CBOETO MIpaBa Ha OIKMOKY U TaKOr'o K€ IpaBa y
JAPYIoro 4ejaoBeKa.

Tpyooeoe éocnumanue:

— aKTHBHOE y4YacTH€ B PEIICHUU MPAKTUUECKUX 3aja4 (B paMKax CEMbH, IIKOJIbI, TOPO/a, Kpasi)
TEXHOJIOTUYECKOM 1 COIMAIbHON HANPAaBIEHHOCTH, TPEOYIOIIKX B TOM YHCIIe U (PU3MUECKUX 3HAHUIA;

— HUHTEpEC K MPAaKTUYECKOMY H3YUYEHHUIO MPOQECCH, CBS3aHHBIX C (PUIHUKOM.
JKonozuueckoe 6ocnumanue:

— OpHUCHTAUHUA Ha IPUMCHCHHC (I)I/ISI/I‘-ICCKI/IX 3HaHUI IJId pCUICHUA 3a/1a4d B obiactu Opr)KaIOIJ_ICﬁ
CpE€abl, INIaHUPOBAHHUA IOCTYIIKOB U OI€CHKH NX BO3MOXXHBIX HOC.]'IG)ICTBI/If/i JIIA 01<py>1<a}0111e171 CpEanl;

— OCO3HAaHME TJI00ANBHOIO XapakTepa SKOJOTHYECKHX MpoOeM U MyTel UX pelieHusl.
Aoanmayusa odyuaroue20ca K UsMEHAOUWUMCA YCI08UAM COUUANLHOU U RPUPOOHOIL cPedbl:

— TOTpeOHOCTH BO B3aUMO/ICHCTBUY MPH BBHITIOJTHEHUHU MCCIIEIOBAHUIN U TPOEKTOB (PU3NIECKOM
HaIIPaBJICHHOCTH, OTKPBITOCTb OIBITY U 3HAHUAM IPYTHUX;

— TMOBBILICHUE YPOBHS CBOEI KOMIIETEHTHOCTHU Yepe3 MPaKTUYECKYIO NeSTEIbHOCTb;



— TOoTpeOHOCTh B (POPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIie (OPMYTUPOBATh UICH, TOHATHS,
TUTIOTE3bl 0 (U3MYECKUX O0BEKTAX U SBJICHUSX;

— 0CO3HaHHE Je(HUIUTOB COOCTBEHHBIX 3HAHUHN U KOMITIETEHTHOCTEH B 00J1aCTH (DU3HKH;
— TUIAHUPOBAHME CBOETO Pa3BUTHI B TPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUH;

— CTpeMJIEHHE aHAJIM3UPOBATh U BBISIBIIATh B3aUMOCBS3U IPUPO/bI, 0OLIECTBA U SKOHOMUKHU, B TOM
YHCIIe C UCTOJIb30BaHNEeM (PU3NYECKUX 3HAHUM;

— OILICHKA CBOMX JCHCTBUI C YUETOM BIIMSHUS Ha OKPY>KAIOIIYIO CPE/y, BO3MOXKHBIX TJ100aTbHBIX
OCJIEJICTBUH.

METAIIPEJMETHBIE PE3YJIbTATBI

YHuBepcajibHble IO3HABATEIbHbIE 1eHCTBUSA

ba3zoevie nocuueckue oeiicmeun:
— BBISBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJICHHI);
— YCTaHABIIMBATH CYIECTBEHHBINA MPHU3HAK KJIacCU(DUKAIIMH, OCHOBAHUS JIJIsl 00OOIICHUS U CPAaBHEHUS;

— BBIABJIITH 3dKOHOMCPHOCTH U ITPOTUBOPCYUA B paCCMATPUBACMBIX q)aKTaX, JaHHBIX 1 Ha6J'IIOI[eHI/I$IX,
OTHOCAIIUXCA K (1)I/IBI/I‘ICCKI/IM SABJICHUAM,

— BBIBJEITH IIPUYUHHO-CIICACTBCHHBIC CBA3U IIPU U3YUCHUU (I)I/I3I/I‘IGCKI/IX SIBJICHHUH 1 IMpoucCCoOB;
ACJIaTh BBIBOABI C UCITIOJIb30BAHUEM JCAYKTUBHBIX U UHAYKTHBHBIX YMOSaKJHO‘IGHI/II‘/'I, BbIABHUI'ATh
THUITIOTE3bI O B3AaUMOCBA3AX (1)PI31/I‘-IGCKI/IX BCJIMYMH,

— CaMOCTOSITEJIbHO BBIOMPATh Ccr1oco0 perieHus yueOHou pusnueckoi 3ajaun (CpaBHEHNE HECKOJIBKHUX
BapHUaHTOB PELIeHUs, BBIOOP Hanbosee MOAXOIAIIEr0 C Y4ETOM CaMOCTOSATENIBHO BbIIEICHHBIX
KPUTEPUEB).

ba3zoevie uccneoosamenvckue oeiicmeun:
— HCTOJB30BaTh BOMPOCH KaK MUCCIIEIOBATEILCKUM HHCTPYMEHT IMO3HAHUS;

— MPOBOJUTH [0 CAMOCTOATEIBHO COCTABJIEHHOMY IIJIAHY OIIBIT, HECIOKHBINA (PU3HUECKUN
9KCHEPUMEHT, HEOOJIBIIIOE HCCIIe0BaHUE (PU3MUECKOTO SBICHUS;

— OICHHMBATb HAa IPUMCHUMOCTb U JOCTOBEPHOCTH I/IH(i)OpMaHI/IIO, MOJIYYCHHYIO B X0€ UCCIICAOBAHUA
HJIN SKCIICPUMCHTA,

— CaMOCTOSTEIHHO (OPMYITUPOBATH OOOOIIEHUS U BEIBOBI TT0 pe3yJIbTaTaM MPOBEIACHHOTO
HAOIIO/IEHUS, OTIBITA, UCCIIEIOBAHMUS,

— MPOTHO3UPOBATh BO3MOKHOE JalIbHEMNIIIee pa3BUTHE PU3NIECKUX MTPOLECCOB, a TAK)KE BbIIBUTaTh
HPENONI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Paboma c ungpopmayueii:

— TPUMEHSTH Pa3JInYHbIE METObI, HHCTPYMEHTBI U 3alIpOChl IPU MOMCKE U 0TOOpE HH(POPMALIUU UITH
JTAHHBIX C Y4ETOM MpeAIOKEHHON ydeOHO! (pU3nUecKoil 3a1auu;

— aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAIUIO PA3INYHBIX BUI0B U HOpM
IIPE/ICTABIICHUS,;

— CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (POpMY ITpeaCcTaBIeHUS HHPOPMALIUU U WILTIOCTPHUPOBATH
pelaeMble 3a/1a4y HECJIOKHBIMU CXE€MaMH, AnarpaMMaMu, MHOM rpaukoil 1 uX KOMOUHALUSAMHU.



YHnBepca.m,HLle KOMMYHUKATHBHbIC JelCTBUA

Obwenue:

— B XoAe OOCYXIeHHs y4eOHOro MaTepuaya, pPe3yJbTaToB Ja0OpPAaTOPHBIX pabdOT W IPOCKTOB
3aJ]1aBaTh BOIPOCHI 110 CYIIECTBY OOCYX/IaeMOW TeMbI U BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHUE
3aJ1au MITOJICPIKaAHUE OJIaroKeNaTeIbHOCTH OOIICHUS;

— COIOCTAaBJIATH CBOU CYXKACHUS C CYKACHUAMU JPYTUX YHACTHUKOB JUajiora, O6Hapy)KI/IBaTB
pa3inune u CXO0A4CTBO HO3PII.[PII>1;

— BBIPAXAaTb CBOIO TOYKY 3pCHHUA B YCTHBIX U TUCbMCHHBIX TCKCTAX;

— MyOJIMYHO MPEACTABIATH PE3YAbTAThl BBIMOIHEHHOTO (PU3MUYECKOTO OIbITa (IKCIIEPUMEHTA,
UCCJIEI0BAHMS, IPOEKTA).

Coemecmuasn desmenvbHOCmMb (COMPYOHUUECMBO):

— TIOHUMATh U MCIIOJIb30BaTh IPEUMYIIECTBA KOMAHTHOW ¥ UHIAMBHIyaIbHOM pabOThI IPH PEIICHUH
KOHKPETHOU (PM3HUECKOM MPOOIEMBIL;

— IIPUHUMATh LCJIU COBMECTHOM ACATCIIbHOCTU, OPIraHU30BbIBATH ﬂeﬁCTBHH o e¢ JOCTHUKCHHIO!:

pacupeaciisaTb poJju, 06CY)KI[3TL MMpOoHECChl U PE3YyJIbTATHL COBMECTHOM pa6OTLI; O606H_[8.TB MHCHUA
HECKOJIBKHUX Jnoz[eﬁ;

— BBbIIIOJIHATH CBOIO 4aCTh pa6OTI>I, AOCTHUTasl KAUCCTBCHHOI'O pPE3yJjibTaTa 10 CBOECMY HAIIPABJICHUIO U
KOOpAUHUDPYAI CBOU HeﬁCTBHH C ApYTvMMHU YWICHAMU KOMAaHbI;

— OIICHWBATh KA4e€CTBO CBOETO BKJIAJ[a B OOIINN MPOAYKT MO KPUTEPHSIM, CAMOCTOSATEITHHO
chopMyITUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHUSI.

YHuBepcaiabHbIe PeryJsiTUBHbIE 1efICTBUA

Camoopzanmauu}l:

— BBISIBJISATH TPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYAIUSX, TPEOYIOMINX JIJIS pelieHUus PU3NIeCKuX
3HAHUM;

— OPHEHTUPOBATHCS B PA3IMUHBIX MMOJXOAAX MPUHATHUS pelleHUH (MHIUBUAYaIbHOE, IPUHSTHE
pelIeHus B rpyMIe, MPUHITHE PEIIeHN TPYyIoi);

— CaAMOCTOATCIIbHO COCTABJIATH aJITOPUTM PCUICHUA (I)I/I3I/I‘{eCKOI\/’I 3aJa4y WIH IJIaHa UCCIICI0OBaHUA C

Y4ETOM MMEIOILIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh MpeaaracMble
BApPUAHTHI PELICHU;

— Jenath BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJIeKBATHYIO OLICHKY CUTYAIMH U MIpejiarath IiaH e¢ U3MEHECHHUS,

— OOBACHATH MPUUUHBI JOCTUKEHUS (HEJOCTUIKEHHSI) PE3YJIbTATOB JIEATEIbHOCTH, 1aBaTh OLIEHKY
PUOOPETEHHOMY OIBITY;

— BHOCHUTH KOPPEKTHUBHI B JIEATEIILHOCTH (B TOM YHUCIIE B XOJ] BBIMOTHEHUS (DU3HUUECKOTO UCCIICOBAHUS
201041 HpOGKTa) Ha OCHOBE€ HOBBIX O6CTO$IT€J'IBCTB, HN3MCHUBIIUNXCSI CI/ITyaHI/Ifl, YCTAaHOBJICHHBIX OI]_H/I6OK,
BO3HUKIIIUX TPYJHOCTEH;

— ONCHUBATL COOTBCTCTBUC PE3YyJibTaTa LICIIN U YCIIOBUAM.

3M0l(ll0HaJleblﬁ UHmMe1eKm:



— CTaBUTH ce0s1 HA MECTO JIPYyroro yeioBeKa B XOZe CIopa WK AUC KyCCUU Ha HAYYHYIO TEMY,
[IOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroro.

Ilpunamue cedn u opyzux:

— TpHU3HABaTh CBOC MIPABO HA OMIMOKY PY pelIeHUH (PU3MUECKUX 3a7a4 WU B YTBEP)KICHHUAX HA
Hay4HbIE TEMBI U TAKOE YK€ IIPABO IAPYroro.

INPEAMETHBIE PE3YJIBTATbBI

7 KJIACC

ITpeameTHbIe pe3ynbTaThl HAa 6a30BOM YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD y O0YUAIOLTUXCSI
YMCHMMN:

— HCIIOJIB30BAaTh IMOHATHA: (1)I/I3I/I‘-IGCKI/I€ U XUMHUYCCKUC ABJIICHUA, Ha6JIIOIIeHI/IC, OKCIICPUMCHT, MOJICJIb,
THUIIOTE3a, €IUHUIIbI (1)I/I3I/I‘-ICCKI/IX BCJIIMYHMH; aTOM, MOJICKYJIa, arp€raTHbIC COCTOSHUS BCUICCTBA
(TBEpHOE, )KUIKOE, ra3000pa3HOE); MEXAHUYECKOE IBUKEHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSMOJIMHENHOE), TPACKTOPHS, PAaBHOICHCTBYIOMIAs CHII, teopmanus (yrpyras, miacTudeckas),
HEBECOMOCTh, COOOIIAOIINECS COCY/IbI;

— pasznuyath sBieHus (qudQys3us; TEII0BOe IBMKEHNE YAaCTHIl BEIIECTBA; pABHOMEPHOE JBI)KEHUE,
HEPAaBHOMEPHOE JIBM)KEHUE; NHEPLIUS; B3aUMOJEHCTBHE TEJI; PABHOBECUE TBEPBIX TEJI C 3aKPEIUICHHOM
OCBIO BpallleHUs; [lepe/iaya JaBIeHUs TBEPAbIMU TeJIaMU, KHUJIKOCTSIMHU U ra3aMH; aTMoc(epHoe
JIaBJICHHUE; IUIAaBaHUE TeJl; MPEBPAIIECHUs MEXaHWYECKOH SHEpruu) MO OMHUCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

— PpacCIlio3HaBaTh IIPOABICHNUEC U3YUCHHBIX (I)I/I3I/ILIGCKI/IX SIBIICHUH B OKpYyKaromemM MHUpe, B TOM YUCIIC
(1)I/I3I/I‘IGCKI/IC SABJICHUS B IPUPOJAC: TPUMEPBI ABUKCHUSA C PA3JIMYHBIMU CKOPOCTIAMU B ’KMBOU 1 HEXKUBOU
npupoae; JIENCTBUE CHUIIBI TPCHUSA B IIPUPOAC U TEXHUKE; BIIMAHUC aTMOC(i)epHOl"O JIaBJICHUS Ha *KUBOM
OpTraHu3M, IJIaBaHUC pLI6; pbr4arv B TCJIC YCJIIOBCKA, IIPHU 3TOM NEPEBOAUTDH ITPAKTHUYICCKYIO 3a/1a1y B
yqe6Hy10, BBIACIIATH CYHICCTBCHHBIC CBOfICTB&/HpPBH&KPI (I)I/ISI/I"ICCKI/IX HBHCHHﬁ;

— OIKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3NUECKUE SIBICHUS, UCTIOJIB3Ys (PU3HMUECKUE BETMUUHBI
(Macca, 00beM, TIIOTHOCTD BEIIECTBA, BPEMS, TyTh, CKOPOCTbh, CPENIHSS CKOPOCTh, CUJIa YIIPYTOCTH, CHJIa
TSOKECTH, BEC Tela, CUila TPeHHUS, 1aBJIeHHEe (TBEPOTO Tela, )KUIKOCTH, ra3a), BRITAIIKUBAOIIAS CHUJIA,
MexaHu4ecKas paboTa, MOIIHOCTD, TIJIEY0 CHUJTBI, MOMEHT CHJIbI, KOO (PHUITUEHT MOJIE3HOTO IEHCTBHS
MEXaHHM3MOB, KHHETUYECKas ¥ MOTEHIHAIbHAS YHEPTHsl); IPH OMUCAaHUH MPABUIHHO TPAKTOBAThH (HU3H-
YECKHUHM CMBICIT UCTIOJb3yEeMbIX BEIMYHNH, UX 0003HAYEHUS U €TUHUIIBI (PU3HMUECKUX BEJIMYWH, HAXOIUTh
(G OpMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMUUHY C IPYTUMHU BEITMYUHAMU, CTPOUTDH TPaduKH
W3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUYHH;

— XapaKTepu30BaTh CBOMCTBA TeJ, ((U3NUECKUE SBJICHHS U MPOIECCHI, UCTIOIB3Ys MIPaBUila CIOKCHUS
cu (BIOJIb OJTHOM TIpsiMOi), 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumeaa, MpaBHJIO PAaBHOBECHS
pbraara (670Ka), «30JI0TO€ TIPaBUII0» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON YHEPTUH; TIPH ITOM
JaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA U 3alHMCHIBATh €T0 MATEMAaTUYECKOE BBIPAKECHIE,

— 00BACHATH (hU3MUECKUE SBJICHUS, MPOLIECCHl U CBOWCTBA TeJl, B TOM YMCJIE U B KOHTEKCTE
CUTYallMi IPAaKTUKOOPUEHTUPOBAHHOTO XapaKTePa: BbISBIIATH IPUUMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH
00BsicHeHUE U3 1—2 JIOTMYECKUX IIAroB C OMOPOil Ha 1—2 M3y4eHHBIX CBOMCTBA (DU3UUYECKUX SIBICHUM,
(U3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

— pemath pacueTHBIC 3a7auu B 1—2 HeiicTBUS, UCIIOIb3Ys 3aKOHBI U (JOPMYJIbI, CBSA3BIBAIOIINE
(Gu3nyeckre BeIMYMHBL: HA OCHOBE aHAJIN3a YCIOBHS 3a7jauyl 3alUChIBATh KPATKOE YCIOBUE, MO/~



CTaBIATH (PU3UUECKUE BETUUUHBI B (POPMYIIBI M TPOBOUTH PAaCUCThl, HAXOUTH CIIPABOYHBIC JaHHBIE,
HE00XO0UMBIE JUIsl PEeLIeHUs 3ajjay, OLICHUBATh PEATMCTUYHOCTb OJYYEHHOM (PU3NYECKON BETUUNHBI;

— pacno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTH MTPH MOMOIIHU (PU3NUIECKUX METOOB; B ONMCAHUN
MCCJIEIOBAHMSI BBIJEIIATDH IIPOBEPSIEMOE IIPEII0JIOKEHNE (TUIIOTESY), pa3IndyaTh U UHTEPIPETUPOBATH
IIOJIyYEHHBIH Pe3yJIbTaT, HAXOIUTh OLIMOKH B XOJI€ OIIBITA, A€JaTh BHIBOBI 110 €r0 PE3yJIbTaTaM;

— TIPOBOJHTD OIBITHI 110 HAOTIOACHUIO GU3NUECKUX SABICHUH WIN (PU3NIECKUX CBOIMCTB Tell:
(dopMynHpoBaTH MPOBEPSIEMbIE MTPEAOI0KEHUS, COOMPATh YCTAaHOBKY M3 MPEI0KEHHOT0 000py10Ba-
HUSI, 3aMIMCBIBATH XOJI OIBITA M (DOPMYITUPOBATH BBHIBOJIBI;

— BBITIOJHSATH MPSMBIC U3MEPEHUS PACCTOSIHUSI, BDEMEHH, MacChl Tella, 00bEMa, CHIIBI U TEMIIEPATyPhI
C WCIIOJIH30BAaHUEM aHAJIOTOBBIX U IIU(POBBIX MPUOOPOB; 3AMUCHIBATH MOKA3aHUS MPUOOPOB C yUETOM
3aJIaHHON a0COJIFOTHON MOTPEITHOCTH U3MEPCHU;

— TMPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BETUYHHBI OT IPYTOH C
MCITOJIb30BAHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH PAaBHOMEPHO JABUXKYIIETOCs TeJla OT BPEMEHHU
JBUKCHHSI TeJIa; CHJIBI TPSHHSI CKOJILKCHHS OT Beca Tea, KadyecTBa 00paOOTKH TTOBEPXHOCTEH TeJ U
HE3aBUCUMOCTH CHJIbl TPEHHMS OT ILJIOIIAU COMPUKOCHOBEHMS TEII; CUJIbl YIIPYTOCTH OT yJJIMHEHUS
MPY>KHHBI; BEITAIKUBAIOIICH CUITBI OT 00bEMa MOTPYKEHHOM YacTH Tejla U OT TUIOTHOCTH YKHJIKOCTH, €¢
HE3aBUCUMOCTH OT IJIOTHOCTH TeJIa, OT TIYOMHBI, HA KOTOPYIO IOTPY>KEHO TEJIO; YCIOBUM IJIABAHUS TET,
yCIIOBUY paBHOBECHS pbluara v OJIOKOB); y4aCTBOBATh B IJITAHUPOBAHUM YU€OHOTO HCCIEI0BaHUs, COOU
paTh YCTaHOBKY U BBIMOJHITH U3MEPEHUS, CIIeAys MPEII0KEHHOMY IIaHy, GUKCHUPOBATh PE3yIbTaThI
MOJTYYEHHOM 3aBUCUMOCTH (PU3UUYECKUX BEIIMYHMH B BHJIC TIPEIOKCHHBIX Ta0JIHIl U TPAdUKOB, JeTIaTh
BBIBO/JIBI IO PE3YJIbTaTaM MCCIIE0BAHUS;

— MPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEIMYMH (IJIOTHOCTH BELIECTBA KUAKOCTU U
TBEPJIOTO TEJIA; CUJIAa TPEHUS CKOJIbKEHNUS; JaBICHUE BO3/1yXa; BBITAJIKMBAIOIAs CHUJIA, AEHCTBYIOLIAs HA
HNOTPYKCHHOE B )KMJIKOCTh TEJN0; KO3(PPHUIMEHT MOJIE3HOT0 AEUCTBUS IPOCTHIX MEXAHU3MOB), CIIEAYs
NPEJI0KEHHOW MHCTPYKIUU: TIPU BBIIOJHEHUH U3MEPEHUI COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAUEHUE NCKOMOM BEIMUYUHBI,

— coOmroaTh NpaBuiia TEXHUKH 0€30IacHOCTH MU padboTe ¢ 1abopaTopHBIM 000PYI0BaHHUEM;

— YKa3bIBaTh MPUHITUIIBI IEUCTBHS MPUOOPOB U TEXHUUECKHUX YCTPONCTB: BECHI, TEPMOMETD,
JTUHAMOMETP, COOOIIAOIINECs COCYbI, 0apOMETp, pbIUar, MOABMKHBIN M HEMOIBHKHBINA OJIOK, Ha-
KJIOHHAas MJIO0CKOCTE;

— XapaKTepU30BaTh MPUHIUIIBI JEHCTBHUS U3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOit
Ha UX ONMCaHUs (B TOM YHCIE: MOIIIUITHUKY, YCTPOHCTBO BOJIONIPOBOA, THPABIMUYECKHI Mpecc,
MaHOMETp, BEICOTOMED, OPIIHEBOW HACOC, APEOMET), UCIIONB3YsI 3HAHUS O CBOUCTBAX (PU3NUECKUX
ABJIEHUH 1 HeoOXouMble (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

— MPUBOJAUTH IPUMEPHI / HAXOAUTH HH(OPMALIHIO O IPUMEPAX MPAKTUYECKOTO HCTIOIb30BAHUS
(¢u3nUecKrux 3HaHUH B MOBCETHEBHOM JKMU3HU /IS oOecrieueHus: 0€30MacHOCTH MPU OOpaIeHu! ¢
npubopaMy U TEXHUYECKMMHU YCTPOICTBaMU, COXpaHEHUS 370POBbS U COOIIOACHUS HOPM
JKOJIOTHUYECKOI0 IIOBEJICHUS B OKPYXKAIOLIEH Cpelie;

— OCYUIECTBIIATh OTOOpP UCTOYHUKOB HHGOpMaIuu B ceTd IHTEpHET B COOTBETCTBUHU C 33JJaHHBIM
IIOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUM U IIYTEM CPAaBHEHUS Pa3IMUHBIX UCTOYHUKOB
BBIJICJIATH HHPOPMAIIUIO, KOTOPast ABISETCA MPOTUBOPEUYNBOM UM MOXKET OBITh HEJJOCTOBEPHOM;

— HCIIOJIb30BATh MIPH BBIMOJHEHUH YYEOHBIX 33/1aHUI HAYYHO-TIONYJISIPHYIO TUTEPaTypy GU3NIECKOrO



coJlepKaHusl, CIIPaBOYHbIE MaTepHalibl, pecypchbl ceTh IHTepHeT; BiageTh NpueMaMu KOH-
CTIEKTHPOBAHUS TEKCTA, peoOpa3oBaHus MH(GOPMAIK U3 OJJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

— co03/1aBaTh COOCTBEHHbIE KPaTKUE MUCbMEHHBIE U YCTHBIE COOOLICHHS HA OCHOBE 2—3 MCTOYHUKOB
uH(popManu GU3NYECKOTO COACPKAHUS, B TOM UKCIIE MyOJIUYHO AeNaTh KPaTKUe COOOIICHUS O
pe3yJibTaTax MPOEKTOB WM Y4€OHBIX UCCIEAOBAHUN; TPU STOM IPAMOTHO UCIOJIB30BaTh U3YyUEHHBIH
MOHSTUIMHBIN anmapar Kypca (pU3uKu, COPOBOXKAATH BHICTYIUICHHE MTPEe3eHTAIINEH;

— IIPH BBIITOJIHCHUH y‘le6HbIX IIPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnapeacisitb 0053aHHOCTH B I'pyIiic B
COOTBETCTBHHU C ITIOCTABJICHHBIMHU 3aaadaMu, CJIICAUTDH 3a BBIIIOJIHCHUEM IlJIaHa HeﬁCTBHﬁ, aZICKBATHO
OLICHUBATh COOCTBEHHBIH BKJIaa B ACATCIIBHOCTD I'PYIIIIbLI; BBICTpauBaTb KOMMYHUKATHBHOC
BSaHMOHCﬁCTBHe, YUYUTBIBAsA MHCHUC OKPYKAIOIIUX.

8 KIIACC

[IpenmeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTH Y 00yUYAIOIIUXCS
YMEHHUI:

— HCIIOJB30BaTh IOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKEHUE aTOMOB U MOJIEKYJL,
arperaTHbIC COCTOSHUS BEILECTBA, KPUCTAJUTMYECKUE U aMOp(HBIC Tea, HACHIIIICHHBIM U HEHACHI -
HICHHBIN Map, BIAXXHOCTh BO3/4yXa; TEMIEPATypa, BHYTPEHHS SHEPIUs, TEIJIOBOU JIBUTaTENb;
3JIEMEHTAPHBIN 3JIEKTPUUYECKUI 3apsil, SIECKTPUIECKOE T0JI€, TPOBOJIHUKH U TUDJICKTPUKH, TOCTOSTHHBIN
ANEKTPUYECKUN TOK, MArHUTHOE TTOJIE;

— pa3nuyaTh SBJICHUS (TEIUIOBOE pacIIupeHue/CkaThe, TeIUIonepeIada, TEIIOBOE PaBHOBECHE,
CMauyuBaHKe, KaMUSIPHBIC SIBJICHUS, HCTIApEHKE, KOHICHCAIINS, IJIABJICHUE, KPUCTAILTU3AIHSI
(oTBepAeBaHuE), KATICHHE, TEILIoNepeaaya (TemIoNnpPOBOHOCTh, KOHBEKIIMS, H3IYUCHHE); IICKTPU3ALIUS
TeJI, B3aUMOJICHCTBUE 3apS/I0B, JCHCTBHS JICKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMO/ICHCTBUE
MarHuTOB, JIEHCTBHE MArHUTHOT'O TIOJISI HA TIPOBOHUK C TOKOM, JIEKTPOMArHUTHAs MHAYKITHUS ) TIO OTTH -
CaHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PHU3UIECKOEC
SIBJICHHE;

— pacro3HaBaTh MPOSIBICHNE U3YUYEHHBIX (PU3NMUECKUX SBJICHUM B OKPYXKAIOLIEM MHUPE, B TOM YHCIIE
¢uznueckue sIBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U KaWJIISIPHBIE SIBJIIEHUS B IPUPOJIE,
KpHUCTaJIbl B Ipupoe, u3nydeHue ConHia, 3aMep3aHie BOJ0EMOB, MOPCKHUE OpU3bl, 00pa3oBaHHe
pOCHI, TYMaHa, MHEesl, CHETa; 3JIeKTPUUECKUE SIBIEHUS B aTMoc(hepe, 3JIeKTPUUECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJie 3eMIIH, Jpeid Mmoo coB, pojib MArHUTHOTO IOJIS /AJIS1 )KU3HU Ha 3eMiie, TOJISpHOE CH-
SIHUE; TIPH 3TOM MEPEBOIUTH MPAKTHUUYECKYIO 33]]auy B YUe€OHYIO, BBIJICIATh CYILIECTBEHHbIE
CBOMCTBa/MpU3HAKY (PU3NUECKUX SBIICHHUIA;

— ONMCHIBATh U3YYEHHbIE CBOMCTBA TeN U PU3NYECKHUE SIBICHUS, UCTIONIb3Ys (PU3NUECKUE BEITNUMHBI
(TemmepaTypa, BHyTPEHHSS SHEPTUsl, KOJIMUYECTBO TEIUIOTHI, Y/AeIbHAas TEMIOEMKOCTh BELIECTBA,
yJleNbHas TEeIJIoTa IJIaBJICHUs, yelbHas TeIIoTa 1apooOpa3oBaHus, yielbHas TEIIOTa CTOPaHUS
TOTIJINBA, KOA(PPHUIIMEHT MOJIE3HOT0 JEHCTBUS TEIUIOBOM MAaIllMHBI, OTHOCUTENbHAs! BIAXKHOCTh BO3/1yXa,
JNEKTPUYECKUH 3apsill, CHJIa TOKA, SJIEKTPUUECKOE HAIIPSHKEHNE, CONTPOTUBIIEHUE TPOBOJHUKA, YAECIBHOE
COTIPOTHUBIIEHHUE BEIIECTBA, pad0Ta U MOLTHOCTh IEKTPUUYECKOTO TOKA); MPU ONHUCAHUU MPABUIILHO
TPaKTOBaTh (PU3MUECKHI CMBICIT UCTIOIb3YEMbIX BEIMYMH, 0003HAYEHUS U €AMHUIIBI PU3NUECKUX
BEJIMYMH, HAXOUTh (POPMYJIBI, CBA3BIBAIOLINE JaHHYIO (PM3UUYECKYIO BETMUHUHY C IPYTUMHU BEITUYHMHAMH,
CTPOUTH TPaPUKH U3YYEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIHYUH;

— XapakTepu30BaTh CBOWCTBA Te, (PM3NYECKHE SBJICHUS U MPOLIECCHI, UCIIOIb3ys OCHOBHBIE
MTOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUN CTPOEHHUS BEIECTBA, TPUHIMUII CYITEPIIO3ULIMH IO



(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH OMa JJis ydacTKa Ieru, 3aKoH JKoyis -
JleHna, 3aKOH COXpaHEHHUsI SJHEPTUH; TIPH ITOM JIaBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIMCHIBATh
€ro MaTeMaTUYECKOE BBIPAIKEHUE;

— 00BACHATH (hH3HUECKHE MPOLECCH U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTYallUii IPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa: BhISIBISATH IPUIUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH 00bsC-HEHUE U3 | -
2 JIOTMYECKHUX IIaroB ¢ OMopoi Ha 1 - 2 M3y4eHHBIX CBOMCTBA (PU3UICCKUX SBICHUHN, (DU3UIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE; pelliaTh pacyCTHbIE 3a7a4uu B 2 - 3 1eUCTBUA, UCTIOIb3Ysl 3aKOHBI U
(dbopMyITbl, CBS3BIBAOIINE (PU3MUECKHUE BEJTMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33/]a4H 3alHChIBATh
KpaTKO€ YCJIOBUE, BBIABIATH HEAOCTATOK JIAHHBIX JIJISl pELICHUS 331a4H, BBIOUPATh 3aKOHBI U (OPMYIIHI,
HEOOXO0UMbIE JJIs €€ pelIeHHs], IPOBOJUTH PACUCThl U CPABHUBATDH MOTYYCHHOE 3HAaYeHHE (PU3HUECKOI
BEJIMUMHBI C U3BECTHBIMH JJAHHBIMU;

— pacCiio3HaBaThb HpOGJICMLI, KOTOPLIC MOXXHO pCHIUTD IIPU IMMOMOIIHN (1)I/I3I/I‘-I€CKI/IX MCTOOB; UCIIOJIb3YyA
OIIMCAHUC UCCIICAOBAHUS, BBIACIIATH ITPOBCPACMOC ITPCAIIOJIOKCHNUC, OLICHNBATL IIPABUJIBHOCTD ITIOPsAAKA
IMPOBCACHUA UCCIICOBAHUSA, ACJIaTh BBIBOAbI;

— MPOBOJUTH OMBITHI 10 HAOTIOEHUIO (GUBNYECKUX SABICHUN WM (PU3UUYECKUX CBOUCTB Tell
(KanmuJUTSIpHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/1yXa OT €ro 00bEMa, TeMIepaTyphl; CKOPOCTH TIPO-
1[ecca OCTHIBaHUS/HArPEBAHUS TIPU M3IIYUYECHUH OT [[BETa W3TyJarOIIeH/TOTIOMArOIIei TTOBEPXHOCTH;
CKOPOCTb MCIIAPEHUs BOJIbI OT TEMIIEPATYPbI )KUJIKOCTHU U IIOIIAAN €€ IOBEPXHOCTH; JIEKTPU3aLUs Tell
U B3aUMO/ICHCTBHE AJIEKTPUUECKUX 3apSA0B; B3aUMOJICHCTBUE MOCTOSIHHBIX MarHUTOB, BU3YaJIU3aIIHs
MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB; JEHCTBHUS MATHUTHOTO TOJIA HA TPOBOJIHUK C TOKOM,
CBOICTBa 3JIEKTPOMArHuTa, CBOMCTBA AIEKTPOIBUraTElIs IOCTOSHHOTO TOKa): (OpMYyJIUPOBAThH
IIPOBEPSIEMbIE IPEAION0KEHNS, COOMPATh YCTAHOBKY U3 IIPEI0AKEHHOIO 000pY/10BaHUS; ONMCHIBATh
XOJ] o1bITa U (OPMYIHUPOBATH BHIBOJIBI,

— BBIIOJHATD MIPAMBIC UBMCPCHUA TEMIICPATYPHI, OTHOCHTEIIFHOM BIIAXKHOCTHU BO31yXa, CUJIbI TOKa,
HAIIPSIZKCHUS € UCITIOJIb30BAHHUEM dHAJIOTOBBIX HpI/I60pOB n JaTYUuKOB (1)I/I3I/IIICCKI/IX BCJIMYNH; CPABHUBATH
PE3YyJIbTAThL I/I3MepeHHI>'I C y‘léTOM 3a,I[aHHOfI a0COFOTHOM IMOrpeIIHOCTH;

— MPOBOJUTH UCCIIET0BAHUE 3aBUCUMOCTH OJIHON (PU3NYECKOM BETMUHMHBI OT JAPYTOH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTh COITPOTHBIIEHHUS POBOJIHUKA OT €r0 JUIMHBI,
IJIOIIAY TIOTIEPEYHOT0 CEYEHHMSI U YAEIBHOIO CONMPOTUBIICHUS BEIECTBA ITPOBOIHNKA; CUJIBI TOKA,
UIYIIEro Yepes3 MPOBOJHUK, OT HAIIPSKEHUS Ha IIPOBOJHUKE; UCCIIEOBAHUE ITOCIIEI0BATEIBHOIO U
HapaijelbHOro COeMHEHUH MPOBOAHNKOB): MJIAHUPOBATh UCCIIE0OBaHUE, COOMPATh YCTAHOBKY U
BBINOJIHATH U3MEPEHHUS, CIIEAYS MPEATI0KEHHOMY TUIaHy, PUKCHUPOBATH PE3yJIbTAThl MOTY4EeHHON
3aBUCHUMOCTH B BUJI€ TaOJIUIl U TPaQUKOB, JI€1aTh BBIBOJIBI 110 pE3yJIbTaTaM HCCIEIOBAHMUS;

— IPOBOAWUTE KOCBCHHBIC USMECPCHHUA (bI/I?;I/I'-IeCKI/IX BCIIMYHUH (YJICJ'IBHaSI TEIII0EMKOCTh BE€IICCTBA,
COIIPOTUBJICHHUEC ITPOBOTHHKA, pa60Ta N MOUIHOCTB 3JICKTPUYECCKOT'O TOKa)Z IJIAaHUPOBATh U3SMEPCHMU,
CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTaHOBKY, CIICAYS HpCI[HOX(eHHOﬁ HHCTPYKIHMHU, U BBIYUCIIATH
3HAYCHUEC BCIINYHUHDBI,

— co0I0aTh MpaBUiIa TEXHUKU 0€30MacCHOCTH MPH padoTe ¢ 1abopaTopHbIM 000PYIOBAHUEM;

— XapaKTepU30BaTh MPUHIUIIEI JEHCTBUS U3YUEHHBIX TPUOOPOB M TEXHUYECKHUX YCTPOUCTB C OMOPOit
Ha MX OMHCaHUs (B TOM YHCIIE: CHCTeMa OTOIUICHUS JOMOB, TUTPOMET, TTapoBas TypOHHa, aMIEpMETp,
BOJIbTMETP, CUCTUUK IEKTPUUECKOMN SHEPTUH, IEKTPOOCBETUTEIbHBIE TPHUOOPHI, HarpeBaTeIbHbIE
ANEKTPONPUOOPHI (IPUMEPHI), STEKTPHUUECKUE MTPEIOXPAHUTENH; JIEKTPOMArHUT, SIEKTPOABUTaTENb
MOCTOSTHHOT'O TOKA), UCIOJIb3YS 3HaHUS O CBOMCTBaX (PU3MUECKUX SBJICHUHN U HE0OXOIUMbIe
buznyecKkue 3aKOHOMEPHOCTH;



— pacro3HaBaTh MPOCThIE TEXHUUYECKHUE YCTPOUCTBA U U3MEPUTENbHBIE TPUOOPHI IO CXEMaM U
CXEMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHETO CTOPaHUs, JIEKTPOCKOII, PEOCTAT); COCTABISATH CXEMBbI JIEKTPUUECKUX IIeTei ¢
NOCJIEI0BATEIBHBIM U MapaJIebHBIM COSAMHEHUEM AIIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HAYCHUS
AJIEMEHTOB JJIEKTPUUECKHUX LIETICH;

— MPUBOJUTH MPUMEPHI/HAXOIUTh UH(DOPMALIHIO O IPUMEPAX MPAKTUYECKOTO UCIIOJIb30BAHUS
busznyecKuX 3HaHUI B IOBCETHEBHOM KU3HU 1Ji o0ecrieueHus: 6e301MacHOCTH MPH 0OpalieHnu ¢ mpudo-
paMH ¥ TEXHUYECKMMHU YCTPOICTBaAMH, COXPAaHEHUS 3J0POBbs U COOJIIOEHUS HOPM 3KOJIOTHYECKOI0
MOBE/ICHUS B OKpYXKarollei cpene;

— OCYILIECTBJATh MOMCK MH(POpManuu (U3NYECKOr0 COJepikaHus B ceTd MIHTepHeT, Ha OCHOBE
UMEIOIMXCS 3HAHUH U IyTEM CPaBHEHUS IOTIOJIHUTENIbHBIX HCTOYHUKOB BBIJICNIATH HHPOPMALIHIO,
KOTOpast ABJSETCS MPOTUBOPEUUBOM MIT MOXKET OBITH HEIOCTOBEPHOIA;

— WCIIOJIB30BaTh MPH BHITIOTHEHUH YI€OHBIX 33JaHUN HAYYHO-TIONYJSIPHYIO JTUTEPaTypy (pusmueckoro
COJIEpKaHus, CIIPAaBOYHbIE MaTEpHUAJIbI, pECYPCHI ceTH MIHTEepHET; BiIageTh NpueMamMu
KOHCIIEKTUPOBAHMsI TEKCTa, IpeoOpa3oBaHus MH(OpMAIMK U3 OJHON 3HAKOBOI CUCTEMBI B APYTYIO;

— co3J1aBaTb COOCTBEHHbIE MMCbMEHHbIE U KPATKHUE YCTHBIE COOOILEeH!s, 000011ast HHOpMaIHio U3
HECKOJIbKUX UCTOYHUKOB (PM3UUECKOT0 COJIEPKaHMsI, B TOM YUCIIE MYOJINYHO MPEICTABIATh PE3yIbTaThl
IIPOEKTHOM MM UCCIIEA0BATEIbCKON 1€ATENbHOCTH; IIPYU ATOM I'PaMOTHO UCIOJIb30BaTh U3yUEHHBIN
HNOHSTUMHBIN anmapar Kypca (pU3UKU, COITPOBOXK/IATh BHICTYIUIEHUE ITPE3EHTALUEH;

— IIPH BBIITIOJIHCHUHU y‘IC6HBIX IIPOCKTOB U I/ICCJ'IG,I[OBaHI/Iﬁ q)I/I3I/I‘ICCKI/IX IIpoHeCCOB pacCpCaACIATh
0053aHHOCTHU B rpymmie B COOTBETCTBHUHU C IIOCTABJICHHBIMU 3ala4aMU, CJIICAUTH 3a BBIIIOJIHCHUEM I1JIaHA
I[CI\/JICTBI/II\/'I " KOPPCKTUPOBATH €T0, aICKBATHO OLICHUBATH COOCTBEHHBIN BKJIaA B ACATCIbHOCTD I'PYIIIIbI;
BBICTPAaNBATh KOMMYHHUKATUBHOC BSaHMOHeﬁCTBHG, MIPOABJIAA TOTOBHOCTH Pa3peilaThb KOH(i)J'II/IKTI)I.

9 KUIACC

[IpenmeTHble pe3ynbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPakaTh C(HOPMUPOBAHHOCTD Y O0yUYarOIIUXCS
YMCHMMN:

— HCIIOJIb30BATh MOHSTHS: CUCTEMA OTCUETA, MaTepuaibHasi TOUKa, TPAEKTOPHUS, OTHOCUTEIbHOCTh
MEXaHUYECKOT0 JIBUKEHUS, nedopmanus (yrnpyras, iiacTU4ecKast), TpeHUe, IEeHTPOCTPEMUTEIBLHOE
YCKOpPEHUE, HEBECOMOCTb U MEPETPY3KH; LIEHTP TSHKECTH; a0COJIFOTHO TBEPJOE TENO, LIEHTP TSHKECTH
TBEPJIOTO Tella, PABHOBECUE; MEXaHUYECKHE KOJIeOaHUs U BOJHBI, 3BYK, HH(PPa3BYK U yIbTPa3BYK;
9JIEKTPOMArHUTHBIE BOJIHBI, IIKaJIA 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JabHO30PKOCTh,
CHEKTPBI UCITYCKaHMS U MOTJIOUIeHHUS; alib(a, OeTa U raMMa-u3Iy4eHus, U30TOIIb, sAepHAst YHEPTeTHKA;

— pa3nuyaTh SABJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE IBUKEHHE,
PaBHOYCKOPEHHOE NMPSAMOJIMHEHHOE BM)KEHUE, CBOOOIHOE Ma/IeHUE TeJl, PABHOMEPHOE JIBUKEHUE 110
OKPY>KHOCTH, B3aMO/ICHCTBHE TeJl, peaKTUBHOE JIBKEHHE, KoJieOaTeIbHOE ABIKEHHE (3aTyXaloLIle U
BBIHYX/ICHHbIE KOJIOaHUsI), pE30HAHC, BOJTHOBOE ABM)KEHUE, OTPaKEHUE 3BYKa, IPSIMOIMHEHHOE
pacnpocTpaHeHHe, OTPAKEHHUE U MPEIOMIICHHUE CBETA, II0JHOE BHYTPEHHEE OTPAKEHHE CBETA,
pasiiockeHue OesIoro CBeTa B CIIEKTP U CIOKEHHE CIEKTPAIbHBIX IIBETOB, TUCIIEPCHS CBETA,
€CTEeCTBEHHAs PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOr0 CIIEKTPa M3IIy4eHHs) IO OTUCAHUIO UX
XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBICHUE;

— pacro3HaBaTh MPOSIBICHNE U3YUYEHHBIX (DU3MUECKUX SBJICHUM B OKpYXKaloLeM MUpE (B TOM UYHCIe
duznyeckue sBICHUS B IPUPO/IE: MPUIMBHI U OTJIUBBI, IBHKEHHE M1aHeT COTHEUHOM CUCTEMBI,



PEaKTHUBHOE JIBM)KEHHE KUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMH, 3EMJIETPSACECHHE,
ceificMHuYecKHe BOJIHBI, IIyHaMH, 3X0, I[BETa TeJl, ONTHUYECKHE SBJICHUS B IPUPOJIE, OMOIOTHUYECKOE
NeiiCTBHE BUIMMOTO, YIbTPadroIETOBOIO U PEHTT€HOBCKOTIO U3ITyUYeHUIl; €CTeCTBEHHBIH
pPaaMOaKTUBHBIN ()OH, KOCMUYECKHUE YU, PATHOAKTHBHOE U3TYYCHHE TPUPOTHBIX MUHEPAJIOB;
JeiiCTBUE PaIMOaKTUBHBIX M3ITyYEHUI Ha OpPraHU3M YEJIOBEKa), IPU 3TOM IEPEBOIUTH PAKTHUECKYIO
3aa4y B y4eOHYIO, BBIICIATH CYIIECTBEHHbIE CBONCTBA/MIPU3HAKU (PU3UUYECKUX SIBIICHUN;

— OIKCHIBATh U3yYCHHBIE CBOMCTBA TeJ U (PU3NYECKHE SBJICHUS, HCIIONB3Ys (PU3HMUECKUE BETMUNHBI
(cpenHsst 1 MTHOBEHHAs! CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBUXKEHUH, YCKOPEHHE, IIepeMeIleHHeE,
IyTh, YIJIOBasi CKOPOCTh, CUJIa TPEHUS, CUJIA YIIPYTOCTH, CHJIA TAXKECTU, YCKOPEHHE CBOOOIHOTO
naJieHus], BeC Teja, UMITYJIbC TeJla, UMITYJIbC CHIIbI, MEXaHHUYeCKasi paboTa ¥ MOIHOCTh, MOTEHIIUAIbHAS
JHEPrus Tella, MOJHATOrO HaJ MIOBEPXHOCTBIO 3€MIIM, IOTCHLIUAIbHAS SHEPTUs CXKATON MPYKUHBI,
KWHETHYECKasi SHEPTHsl, OJTHAsI MEXaHWYeCKask YHEPTUs, IIEPHOJ] U 4aCTOTa KoJeOaHU, IJTMHA BOJIHBL,
IPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, I0OKA3aTeNb IIPEJIOMIIEHUS CPEJIbl); IPH ONIMCAaHUU
IPaBUIbHO TPAKTOBATh (PU3MUECKHUI CMBICI UCIIOIb3YEMbIX BEJIMUYNH, 0003HAUEHUS U €AMHUIIbI
(GU3MUECKUX BEITUYUH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOILME TAHHYIO (PU3NUYECKYIO BEIMYUHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIIUYUH;

— XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SBICHUS U MPOLIECCHI, UCIIONB3YS 3aKOH COXPAaHEHUs
SHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUIT CYTIEPIIO3UIINH CHJI, TPUHITUI OTHOCUTEIBHOCTH
lanmunes, 3akonsl HproTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MIPEJIOMIJICHHS CBETA,
3aKOHBI COXPAHEHHS 3apsS0BOT0 M MACCOBOTO YMCET MIPH SIICPHBIX PEAKLMIX; IPU ATOM J1aBaTh
CJIOBECHYIO (POPMYJUPOBKY 3aKOHA M 3aITUCHIBATH €r0 MAaTEMAaTHICCKOE BRIPAKEHUE;

— OOBICHATH (PU3UYECKUE TPOLIECCH M CBOIMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISIBIISATH MPUYNHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH 00BSIC-
HEHME U3 2—3 JOTMYECKHX I1aroB C OMOPOi Ha 2—3 N3YUYEHHBIX CBOMCTBA (PU3NUYECKUX SBJICHHM,
(U3UUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

— pemath pacyeTHbIC 3a7a4uu (ONUpPArOIIUECs Ha CUCTEMY U3 2— 3 ypaBHEHMI), UCIIOJIb3Ysl 3aKOHBI U
(dopMyIbl, cBA3bIBaIOIINE (PU3NUECKHUE BEIMYMHBL: HA OCHOBE aHaJIM3a yCIOBUS 337a4YM 3alHUChIBaTh
KpaTKO€ YCJIOBUE, BBISBIIATH HEAOCTAIOUINE U U30BITOUHBIE JaHHBIE, BBIOUPATh 3aKOHBI U (POPMYIIHI,
HEOOXOUMBbIE JJIs PEeLIEHUs, IPOBOIUTh PACUCTHI M OLIEHUBATh PEATUCTUYHOCTD MTOJIyYEHHOTO
3HaueHus (PU3NYECKOI BETNUNHBL;

— pacClio3HaBaThb HpO6J’IeM]':>I, KOTOPBIC MOJXHO pCHIUTD ITPU IMTOMOIIH (I)H3H‘IGCKI/IX MCTOHOB; UCIIOJIb3Y
OIMMMCAHUC UCCIICAOBAHMS, BHIACIIATH IIPOBCPACMOC IPCATIOIOKCHNUEC, OUCHUBATD ITPABUJIBHOCTD ITOPSAJKA
IMPOBEACHUA UCCIICNO0BAaHNUA, ACJIaTh BBIBOJAbI, MHTCPIIPETUPOBATE PE3YJIbTATHL H&6J’IIO)I€HI/II71 " OIIBITOB;,

— TPOBOJUTH OIBITHI [0 HAOIIOACHUIO (PU3UUECKUX SIBICHUN MU (PU3MUECKUX CBOWCTB Tl (M3ydeHue
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHNUs SHEPTUH; 3aBUCUMOCTb IIepHoja KoeOaHui
IPYKMHHOI'O MasiTHUKA OT MacChl rpy3a U )KECTKOCTHU IPYKUHBI M HE3aBUCUMOCTD OT aMIUIUTY/IbI
MaJIbIX KoJieOaHuil; MPsIMOIMHEHHOE paclpoCTpaHEHHE CBETa, pasjiokKeHHe Oenoro cBera B

CHEKTp; U3y4yEHHE CBOWCTB N300paKEHHS B MJIOCKOM 3€pKaJie U CBOWCTB N300paKeHUs MpeaMeTa B
coOuparonie J1H3€e; HaOII0AeHHE CIUIOUIHBIX U TMHEHUaThIX CIIEKTPOB U3ITYUEHHSI): CAMOCTOSTEIILHO
coOHMpaTh YCTaHOBKY M3 N30BITOYHOIO HaOOpa 000PY0BaHMS; OIMCHIBATH XOJ OMbITA U €T0
pe3yiabTaThl, GOPMYIUPOBATH BBIBOBI;

— TPOBOJUTH MPH HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTIpeNesisi CpeHee 3HAUCHNE
H3MepsieMoi BeTMYuHbI ((POKYCHOE paccTOsTHUE COOMPAIOIIEH JTUH3BI); 000CHOBBIBAThH BHIOOD criocoba
U3MEPEHUS/U3MEPUTEIILHOTO TPUOOpa;



— TPOBOJIUTH UCCIICAOBAHUE 3aBUCUMOCTEH (PM3UUECKUX BETMUMH C UCIOIB30BAHUEM MPSMBIX
U3MepeHui (3aBUCUMOCTD ITyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 Ha4allbHOU CKO-
pocTH; eproa KonedaHnii MaTeMaTHYECKOro MasiTHUKA OT JUIMHBI HUTH; 3aBUCIMOCTH yIJIa
OTpayKEHMsI CBETA OT yIJIa MaJeHHs U yrila IPEIOMIICHH OT yIJla MaJeHHs): INIAHUPOBATh UCCIIEN0-
BaHHE, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (PMKCUPOBATH PE3yIbTAThI MOJYYCHHOHN 3aBHCUMOCTH
¢u3uUecKnux BEIUYUH B BUE TaOIHIl ¥ rpa)uKOB, JeaTh BEIBOBI IO pe3yJibTaTaM UCCIIEI0BaHMS;

— MPOBOJUTH KOCBEHHbIE U3MEPEHHUs (PU3HMUECKUX BEJIMYUH (CPEeIHAS CKOPOCTh U YCKOPEHHUE Tella IPpH
PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE CBOOOHOTO NMaJCHUS, KECTKOCTh MPYKUHBI, KO3()PHUIIHEHT
TPEHHSI CKOJIBLKCHHSI, MEXaHIUECKast paboTa U MOIIHOCTbh, YaCTOTA M MEPHO/] KOJICOAHHIA
MaTEeMATHYECKOTO U MPY>KUHHOTO MAsITHUKOB, ONITUYECKAsl CHJIa COOMPAFOIICH JTMH3BI, PaIHOAKTUBHBIH
¢doH): MIIaHUPOBATh U3MEPEHUS; COOUPATh SKCIIEPUMEHTAILHYIO YCTAHOBKY U BBIMOIHITH U3MEPEHUS,
clenysl MpeAsioKeHHON MHCTPYKIIMK;, BBIYUCIISATH 3HAYCHHE BEJTMUYUHbI U aHATTM3UPOBATh MOJTyYeHHbIE
pe3yJbTaThl C YU4ETOM 3aJIaHHOM MOTPEIIHOCTH U3MEPEHUII;

— COOJI0IaTh paBUiIa TEXHUKU 0€30MacHOCTH MPH padoTe ¢ 1adopaTopHBIM 000PYIOBAHUEM;

— pasinyaTh OCHOBHBIC TPU3HAKN U3YUYCHHBIX (PU3UUECKUX MOJCIICH: MaTepraabHas TOUKa,
a0COJIFOTHO TBEPJI0€ TEJI0, TOUCUHBIN UCTOUYHUK CBETA, JIy4, TOHKAs JINH34a, IJIaHEeTapHasi MOJIEeIIb aTOMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO SIpa;

— XapakTepu30BaTh IPUHIMIIBI JHCTBUS U3YYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOHCTB C ONOPOH
Ha UX ONHCaHUsA (B TOM YHCIIE: CIIUIOMETP, NaTYUKHU OJI0KEHUS, PACCTOSHUS U YCKOPEHMUSI, paKeTa,
9XO0JIOT, OYKH, IEPUCKOI, (hoToarmapar, ONTUYECKUE CBETOBObI, CIIEKTPOCKOII, IO3UMETP, KaMepa
Bunbcona), ucronb3ys 3HaHHUS O CBOMCTBAX (PM3MYECKUX SIBICHUH U HEOOXOIUMBIE (PH3UIECKHE
3aKOHOMEPHOCTH;

— HCIIOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH U3YUCHHBIX TCXHUYCCKUX yCTpOfICTB,
N3MCPUTCIIBHBIX HpI/I60p0B N TCXHOJIOTHYCCKUX IMPOUCCCOB IMPHU PCIICHUN y‘Ie6HO-HpaKTI/I‘IeCKI/IX 3aJa4,
ONTHYCCKUC CXEMBI IS TIOCTPOCHUA H306pa)KeHHﬁ B IINIOCKOM 3€pKajJi€ " CO6Hp8.IOIJ.I€I>i JIMH3C,

— MPHUBOJUTH MPUMEPHI/HAXOJUTHh UH(DOPMALIHIO O MPUMEPAX MPAKTUYECKOTO UCIIOIb30BAHUS
buznyeCKUX 3HAHUI B TIOBCETHEBHOM KU3HU I 0OecTrieueHus: 6e30MacHOCTH NP 0OpaIieHnH ¢ mprudo-
pamMH ¥ TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOTIOACHHSI HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKaloIleH cpene;

— OCYUIECTBIIATh MOUCK HH(POpMaIK (HU3HUECKOTO COJepKaHUs B CeTU MIHTepHET, CaMOCTOSTENEHO
bopMyIUpPYS MOMCKOBBIN 3aPOC, HAXOAUTH MYTH OMPEIETECHHUS JOCTOBEPHOCTH TOJTYICHHON
uH(pOpMaIIMK HAa OCHOBE UMEIONTNXCS 3HAHUN U IOTIOJTHUTEIBHBIX HCTOYHHUKOB;

— HCIIOJIb30BaTh MPH BHITIOTHEHUH YU€OHBIX 3aJaHUN HAYYHO-TIONYJISIPHYIO JTUTEpaTypy (pusnueckoro
coJlepKaHusl, CIIPaBOYHbIE MaTepHAJIbI, pECYpChl ceTH VIHTepHEeT; BiaaeTh NpueMamMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HH(DOPMALIUK U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

— CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIE COOOIIEHUS Ha OCHOBE MH(MOPMAIH U3
HECKOJBKHX UCTOYHUKOB (PU3UUECKOTO COACPIKAHUS, TyOTUIHO MPEACTABIATH PE3yIbTAThl MPOSKTHON
WJIM UCCIIEIOBATENIbCKOM JIEATEIbHOCTH; IIPX 3TOM I'PAMOTHO MCIOJIb30BaTh U3YYEHHBIN MOHATUUHBINA
anmapar u3y4aeMoro pasjena (pU3uKd U COMPOBOXKAATH BBHICTYIUICHHUE TTPE3EHTAIMEN C YIETOM
O0COOCHHOCTEH ayANTOPHH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HanmeHoBaHHMe pa3eoB H TeM NPOrpaMMbl KoanyecTBo yacoB DJieKTpoHHbIe (LH(POBBIE) 0Gpa3oBaTebHbIE PecypCh
n/n

BCero KOHTPOJIbHbIE paﬁOTbI

NpaKkTHYecKHe paGoThbl

Pazpen 1. ®@u3nka H eé posib B MO3HAHUH OKPY:KAIOIIEro MHpPa

1.1. | ®uzuka — HayKa o Ipupo/e 2 http://school-collection.edu.ru/
1.2. | ®dusnyeckne BeaTHIHHbI 2 1 http://school-collection.edu.ru/
1.3 | EcrecTBeHHO- HAYYHBIH MeTOA MO3HAHHUS 2 1 1 http://school-collection.edu.ru/
Uroro mo pasgeny 6

Paznen 2. IlepBoHavaTbHBIE CBEXEHNUSI O CTPOEHHH BEIIECTBA

2.1. | CrpoeHue BeuiecTa 1 http://school-collection.edu.ru/
2.2. | Jpmxenne W B3aHMMO/IEICTBHE YACTHI[ BEIECTBA 2 1 http://school-collection.edu.ru/
2.3. | ArperaTHble COCTOSIHHSI BeleCTBa 2 1 http://school-collection.edu.ru/
Hroro no pazzueny 5

Paznen 3. J/IBU:KeHHe H B3aMMOJIeiicTBHE TeJl

3.1. | MexaHuueckoe JABUKEHHE 3 http://school-collection.edu.ru/
3.2. | Unepuns, macca, IVIOTHOCTH 4 4 http://school-collection.edu.ru/
3.3. | Cuia. Buan cui 14 1 1 http://school-collection.edu.ru/
Uroro 1o pasaeny 21

Paznen 4. JlaBiienue TBEPABIX Tell, KUAKOCTEll U ra30B

4.1. | Nasuenue. llepenaua naBiienust TBEPAbIMU TEIAMH, KHIKOCTAMH U ra3amMu 3 http://school-collection.edu.ru/
4.2. | 1aBieHue KuaKOCTH 5 http://school-collection.edu.ru/
4.3. | ATMocdepHoe 1aBieHHe 6 http://school-collection.edu.ru/
4.4. | JeficTBHE :KMAKOCTH H ra3a HA MOTPYKEHHOE B HUX TeJI0 7 1 2 http://school-collection.edu.ru/
Uroro 1o pasaeny 21

Pa3nen 5. Pabora u MomHoCTh. JHEPrHs

5.1. | Pa6oTa u MOmHOCTH 3 http://school-collection.edu.ru/
5.2. | IIpocThbie MeXaHH3MBbI 5 2 http://school-collection.edu.ru/
5.3. | MexaHuueckasi JHeprus 4 1 http://school-collection.edu.ru/
Hroro no paspeny: 12

PesepBHoe Bpems 3

OBILEE KOJMYECTBO YACOB I10 I[TPOTPAMME 68 5 12
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8 KIIACC

Ne
n/n

HanmenoBaHue pa3iesioB H TeM MPOTrpPaMMbl

KoJsuuecTBo yacon

BCEr0 | KOHTPOJIbHBIE PA0OTHI

NMpaKTHYecKHe padoTbl

DJIeKTpoHHbIe (LH(POBbI) 00pa3oBaTeIbHbIE Pecypehl

Pasnen 1. TemioBble siBJIeHUS

1.1. | Crpoenne u cBoiicTBa BeliecTBa 7 http://school-collection.edu.ru/
1.2. | TenuoBbie mpoueccs 21 2 3 http://school-collection.edu.ru/
Hroro no pazueny 28

Pazzen 2. JaexTpHYecKHe U MATHUTHBIE SIBJICHHS

2.1. | DnexTpuueckue 3apsiabl. 3apsuKeHHbIE Tela H UX B3anMo/eiicTBHe 7 http://school-collection.edu.ru/
2.2. | IocTOSIHHBIN IEKTPHYECKHI TOK 20 2 5 http://school-collection.edu.ru/
2.3. | MaruuTHbie sIBJEHUS 6 1 http://school-collection.edu.ru/
2.4. | DaexTpoMarHuTHAast HHIAYKLHS 4 1 1 http://school-collection.edu.ru/
Uroro mo pasgeny 37

PesepBHoe Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 5 10



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/

9 KJIACC

Ne | HammeHoBaHHe pa3/1esioB H TeM MPOrpaMMbl

KoauuecTBo yacon

JuekTpoHHbIe (HH(POBLIE) 00pazoBaTeIbHbIE

n/n pecypcesl
BCEro | KOHTPOJIbHbIE MPaKTHYeCKHe
padoThI pa6oTsI
Pasnen 1. Mexannveckue siBJIeHHs
1.1. | Mexanu4eckoe ABH)KEHHE U CIOCOOLI €ro ONUCAHMS 10 1 1 http://school-collection.edu.ru/
1.2. | BzaumopeiicTBHe TeJ 20 1 http://school-collection.edu.ru/
1.3. | 3akonbI coxpaHeHust 10 1 http://school-collection.edu.ru/
Uroro mo pasneny 40
Pazpen 2. Mexanndeckne KojiebaHusI H BOJHbI
2.1. | Mexaunyeckue Ko.ieGaHus 7 1 http://school-collection.edu.ru/
2.2. | Mexanuueckue BOJHbL. 3BYK 8 1 http://school-collection.edu.ru/
Uroro mo pasneny 15
Pazzen 3. JeKTPOMArHUTHOE MOJIe M YJIEKTPOMATHUTHDBIE BOJIHBI
3.1. | DIeKTPOMArHUTHOE T0JIe U HIEKTPOMATHUTHBIE BOJIHDBI 6 1 http://school-collection.edu.ru/
Hroro o paszerny 6
Pasnen 4. CBeToBble sIBJIEHHS
4.1. | 3aKkoHbI pacnpocTpaHeHus: CBeTa 6 http://school-collection.edu.ru/
4.2. | JIuu3bl M ONTHYECKHE NIPHGOPBI 6 1 http://school-collection.edu.ru/
4.3. | Pazuoxkenue 0e/10ro cBeta B CHEKTP 3 1 http://school-collection.edu.ru/
Hroro mo pazueny 15
Paspen 5. KBaHTOBBIE sIBiIeHHSI
5.1. | McnyckaHue U NOIJIOLIEHHE CBETa ATOMOM 4 1 http://school-collection.edu.ru/
5.2. | Ctpoenue aTOMHOr0 siApa 6 2 http://school-collection.edu.ru/
5.3. | SInepHbie peakunu 7 1 1 http://school-collection.edu.ru/
Hroro mo pazneny 17
Pasnen 6. IloTopuTe1bHO-0600aIOIHIT MOTY T
6.1. | CucremaTu3auusi 1 06061EHNE NPEIMETHOTO CONEPIKAHUS H ONBITA AESTEILHOCTH, NIPHOOPETCHHOrO NPH H3y4YeHUH 9 1 http://school-collection.edu.ru/
BCero Kypea Gu3uKu
Hroro no pazzerny 9
OBILEE KOJMYECTBO YACOB I10 I[TPOTPAMME 102 |6 9



http://school-collection.edu.ru/
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIbHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA

7 KJIACC

®dwusuka, 7 xknacc/[leprpimkun A.B., OO1IECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO "3 1aTenbcTBO
Ok3amMen";

BBenure cBoil BapuaHr:

8 KJIACC

®dwusuka, 8 knacc/Ileprimkua A.B., O0IIeCTBO ¢ OTpaHHYEHHOM OTBETCTBEHHOCTHIO "M3/1aTeIbCTBO
DK3aMeH;

BBenure cBoil BapuaHr:

9 KJIACC

®dwusuka, 9 xnace,/[leppimkua A.B.OOmIecTBO C OTpaHUYEHHON OTBETCTBEHHOCTHIO "M31aTenbcTBO
Ox3ameH";

Beeaute cBol BapuaHT:

METOAUYECKHUE MATEPHAJIbI U1 YUUTEJIA

7 KJIACC

TexHoornYecKue KapThl YpOKOB

8 KJIACC

TexHomornyeckue KapThl YpoKOB

9 KJIACC

TexHomornyeckue KapThl YpoKOB

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET 7
KJIACC

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

8 KJIACC

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

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


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

MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOTI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHHE
CrpaBouHble TaOIMILIbI, MYIbTUMEANA, IPE3ECHTALUN

OBOPYAOBAHME JIUIA ITPOBEJAEHUS JIABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPAIIUI

MynbTUMEANHHBIA TPOEKTOP, 000pyI0BaHKE sl IEMOHCTPALIHA, IPOBEIEHUS TaO0paTOPHBIX PadoT C
MyJIbTUJATYNKAMH









