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NOACHUTENBbHAA 3AMNMUCKA

Coneprxanue [Iporpammsbl HanpaBiieHO Ha (POPMUPOBAHNE €CTECTBEHHO-HAYYHOW IPaMOTHOCTH YUaIIUXCsl U
OpTaHM3aLMI0 M3YYeHUS! (PU3MKU Ha JIEITEIbHOCTHON OCHOBE. B Hel y4WTHIBArOTCS BO3MOXKHOCTH IIPEAMETa B
peammzanuu TpeboBanuit GI'OC OOO K IUIAaHHPYEMBIM JIMYHOCTHBIM W METAlpeIMETHBIM pe3ylibTaTaM
00y4eHUsI, a TaKKe MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO
o01rero oopa3oBaHus.

B nporpamme onpenensroTcsi OCHOBHBIE IETH U3y4eHUs! (PU3UKHM Ha YPOBHE OCHOBHOT'O 001Iero oOpa3oBaHus,
TUTaHUPYEMBIE PE3YJIbTaThl OCBOCHHS Kypca (PU3MKHU: JINYHOCTHBIE, METaNpeAMETHbIE, IpeMeTHbIe (Ha 6a30BOM

YpOBHE).

OBLWASA XAPAKTEPUCTUKA YYEBHOIO NPEOAMETA «®PU3UKA»

Kypc ¢usukn — cuctemooOpasyrommii A1 eCTeCTBEHHO-HAYYHBIX YYEOHBIX TMPEAMETOB, MOCKOIBKY
(bu3HUecKre 3aKOHbBI JIOKAT B OCHOBE TPOIIECCOB U SBIICHHUI, H3y4aeMbIX XUMHEH, OHONOr e, acTpOHOMHUEH U
¢busuueckoil reorpadueit. ®Pusrka — 3TO TPeAMET, KOTOPbI HE TONBKO BHOCHT OCHOBHOH BKJIQa B
€CTECTBEHHO-HAYYHYI0 KAPTHHY MHpPa, HO M MPEJOCTABIIsAET HaHboee sicHble 00pa3iibl MPUMEHEHHUST HAYIHOTO
MeTo/Ia MO3HAHUS, T. €. Crocoba TMOMyYeHHUs JOCTOBEPHBIX 3HaHUH 0 Mupe. HakoHer, ¢puznka — 3T0 mpeaMer,
KOTODBIN Hapsmy ¢ APYTUMHU €CTECTBEHHO-HAYYHBIMU TPEAMETaMH JODKESH MaTh HIKOJbHHKAM MPEICTABICHHE
00 yBJIEKATENFHOCTH HAYYHOI'O HCCIIEAOBAHKS M PAJIOCTH CAMOCTOSITEIFHOTO OTKPBITHSI HOBOTO 3HAHHUSL.

OnmHa W3 TWaBHBIX 3a7a4 (U3MYECKOro OOpa30BaHUsi B CTPYKType oOmero oOpa3oBaHHS COCTOMT B
(OpMHUPOBAHUH €CTECTBEHHO-HAYYHOW MPAMOTHOCTH M MHTEpeca K HayKe y OCHOBHOW MAacChl 0OYYaroIIUXCsl,
KOTOpbIE B JIAJIbHEHIIIEM OYIyT 3aHATHI B CAMBIX Pa3HOOOpa3HBIX cdepax nesrenbHocTH. Ho He MeHee BaHOU
33}1&'—16171 SIBJISACTCS BBISABIICHHUE U INOATIOTOBKA TAJIAHTJIMBBIX MOJIOABIX moueﬁ JJIA TIPOAOJKECHU S O6paSOBaHI/I$I nu
JanbHeimen npodeccHoHaANbHON AESTEIBHOCTH B O0JIACTH €CTECTBEHHO-HAYYHBIX HCCIEIOBAHHHA M CO3JIAHUH
HOBBIX TexHoNoruil. COornacHo MPUHATOMY B MEKIYyHapOIHOM COOOIIecTBe ompeaeneHuio, «EcrecTBeHHO-
Hay4dHasl TPAMOTHOCTh - 3TO CIIOCOOHOCTh YEJIOBEKa 3aHHMATh AKTHBHYIO TPAKIAHCKYIO MO3HIIUIO 110
00LIECTBEHHO 3HAUMMBIM BOIIPOCAM, CBA3AHHBIM C €CTECTBCHHBIMH HayKaMH, M €70 TOTOBHOCTb HHTEPECOBATHLCS
€CTECTBEHHO-HAayYHBIMH HAesIMU. HaydHO rpaMOTHBIN 4eNOoBEK CTPEMHTCS Y4acTBOBATH B apIyMEHTHPOBAaHHOM
O0CYXIEHHH MpOOJeM, OTHOCSLIMXCS K €CTECTBEHHBIM HAayKaM M TEXHOJOTHSM, 4YTO TpedyeT OT Hero
CIEYIOUIMX KOMIIETEHTHOCTEM:

—HAay4YHO OOBSICHATH SBJICHHUS,
—OLEHNBAaTh U IIOHUMAaTb OCOOCHHOCTH HAy4HOTO MCCIEJOBAHUS, —MHTEPIPETUPOBATh JAHHBIE H
HCIIONB30BaTh HAYYHBIE JOKA3aTeNbCTBA AV OMYYCHHUS BEIBOLOB.»

Uzydenne ¢GuU3UKH CIOCOOHO BHECTH peEIIAIOIIUKA BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOU

IPaMOTHOCTH O0YYaIOIIUXCSI.

LUENMN N3YHMEHUA YYEBHOIO NMPEOMETA «®U3UKA»

Henn wn3ydyeHus ¢GHM3MKM Ha YypOBHE OCHOBHOTrO o0O0IIero oOpa3oBaHus ompeneneHsl B KoHnenmuu
npenofaBanus ydeOHoro mnpeamera «®Dusmnka» B 00pa3oBaTelbHBIX opraHu3anmsx Poccuiickoit Deneparuu,
peanu3yIonIuX OCHOBHBIE —0O0mIeoOpa3oBaTeNbHBIE IPOrpaMMBL, YTBEepKIOEHHOW pemeHueM Komnernn
MunuctepcTBa npocsemeHus Poccuiickoit @enepary, mpotokoi oT 3 aekadps 2019 r. Ne TTK-4BH.

Henu nzyuenus Gpuszuku:

—IIpuoOpeTeHne MHTEpeca M CTPEMIIEHHsA OOy4aromuxcs K HAaydHOMY H3YYCHHIO HPHUPOIbBI, Pa3BUTHE HX

MHTEIUIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

—pa3BUTHE NPEACTABICHUI O HAYYHOM METO/I€ TIO3HAHUSI U (POPMHUPOBAHME HCCIIEIOBATEILCKOIO OTHOMEHHUS K

OKPY’KaIOIINM SIBJICHHUSIM;

—hopMHpOBaHHME HAyYHOTO MHPOBO33PEHMS KaK pe3yiabTaTa H3YydEHHs OCHOB CTPOEHHA MAaTepuu |

(yHIaMEHTAJIBbHBIX 3aKOHOB (DH3HKH;

—hopMHpoBaHNE TIPEACTABICHUH O PONMM (PU3MKK JUIA Pa3BUTHS APYTMX ECTECTBEHHBIX HAyK, TEXHUKH WU

TEXHOJIOT U,

—pa3BUTHE TIPECTABICHUN O BOZMOXHBIX cepax Oymymied mpodeccHoHaTbHOW NeSTeThHOCTH, CBSI3aHHOU C

(PM3UKOM, TOATOTOBKA K JaJbHEHIIEMY 00yHIEHHUIO B 9TOM HalpaBJICHHUH.

JocTmxeHne S5THUX IelNed Ha YPOBHE OCHOBHOTO OOMIEro o0Opa3oBaHUS OOECIIEYMBAETCS pPEIICHUEM
CIIEAYIOIINX 3a/1a4:

—TIpUOOpEeTeHNEe 3HAHMI O IWCKPETHOM CTPOCHUM BEIIECTBA, O MEXaHWYECKHX, TEIUIOBBIX, 3JICKTPUYECKHX,

MarHUTHBIX U KBAHTOBBIX SIBIICHHSX;

—TIpUOOpeTeHNe YMEHUI OMWCHIBATh M OOBSICHATh (PU3NUECKHE SIBICHHS C HMCIONB30BAHMEM MOTY4EHHBIX
3HAHU;
—OCBOEHHE METO/IOB PEIICHUS MPOCTEHINNX PACUETHBIX 3aJ7ad C HCIOJIb30BAaHWEM (QH3MYECKHUX MOJIENEH,

TBOPUYECKHX U MPAKTHKO-OPHEHTHPOBAHHBIX 337124
—pa3BUTHE YMEHHWH HAOMIOAaTh NPUPOJAHBIC SIBICHWS W BBIIOMHATH OIBITH, J1aOOpaTOpHBIE pPabOTHI U



OKCIICPUMECHTAJIbHBIC UCCIICAOBAHNS C UCITIOJIb30BAHUCM U3MCPUTCIIbHBIX HpI/I60pOB;

—OCBOCHHC HpI/IéMOB pa6OTBI C PIH(l)OpMaHI/Ieﬁ (bH?)I/I‘*ICCKOl"O COACPIKaHusA, BKIOYAsA I/IH(I)OpMaIII/IIO (6]
COBPCMCHHBIX TOCTHKCHUAX (l)I/I3I/IKI/I; AHAJIN3 U KPUTUYICCKOC OLICHNBAHUC HH(bOpMaHHPI;

—3HaKOMCTBO CO C(l)epaMI/I HpO(beCCPIOHaHLHOﬁ JACATCIBbHOCTHU, CBA3aHHBIMU C (1)1/[31/[](0]7[, 1 COBPEMCHHBLIMU
TCXHOJIOTUAMH, OCHOBAHHBIMHU HA JOCTHXKCHHAX (1)1/131/1“1601(0171 HayKH.

MECTO YYEBHOI'O NPEOMETA «®U3UKA» B YYEBHOM NNAHE
B cootBerctBun ¢ ®I'OC OO0 dusuka sBIseTcss 00s3aTEIBHBIM MPEAMETOM Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBanus. J[aHHas mporpaMMa mpenrycMaTpuBaeT U3ydeHue (QU3UKH Ha 0a30BOM ypoBHE B 00bEMe 238 4 3a
TpH rofa oOyueHHs MO 2 4 B HEACNI0 B 7 W 8 Kiaccax W mo 3 4 B Hemenmro B 9 kimacce. B TemaTmyeckom
IUTAHUPOBAHMU JUTA 7 M 8 KIIACCOB TPEIONATacTCs Pe3epB BPEMEHH, KOTOPBIM YUIUTEIh MOXKET HCIONIB30BaTh 10
CBOEMY YCMOTPEHHIO, a B 9 KJ1acce — MOBTOPUTEIHHO-0000IIAOIINN MOIYIIb.

COOEPXAHUE YYEBHOI'O NMPEOMETA «®PU3UKA»

7 knacc

Paznen 1. @®u3nka u eé posib B NO3HAHUU OKPYKAIOLIEro MUpPa

dusrka — Hayka o npupone. Ssnenus npupoasl (MCY). dusuueckue sBIEHUSA: MEXaHUIECKUE, TEMIIOBBIE,
3NEeKTpUYECKHE, MaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odu3nueckre BeIWYUHBL. I3MmepeHue Qu3nueckux BenwuuH. Ousuueckue npubopsl. IlorpenrHocTh
u3MepeHuil. MexnyHapoiHas CucTeMa eIMHULI.

Kak ¢m3uka u Jpyrue ecrecTBEHHbIE HAYKH HM3y4aloT MPHpoAY. EcTecTBEHHO-Hay4HBIH METOJ TMO3HAHMS:
HaOJI0/IeHne, TOCTAHOBKA HAYYHOI'O0 BOIPOCA, BBIIBM)KEHHE THIIOTE3, DKCIEPHUMEHT MO TPOBEPKE THUIIOTE3,
00BsICHEHHE HaOM0AaeMoro siBieHus. Onucanne GU3NISCKUX SBICHUN C ITOMOIIBIO MOICTICH.

JHemoncmpayuu

1. MCXaHI/I‘IeCKI/IC, TEIJIOBBIC, DJICKTPUICCKNE, MAIrHUTHBIC, CBETOBBLIC ABJICHHA.

2. ®usznueckre npuOOPHI U IpoLEeAypa NPSIMBIX U3MEPEHUH aHAJIOrOBBIM H LI(POBBIM IIPHOOPOM.
Jabopamopusie paomul u onpimot* >

1. OnpezeneHue LEeHbI JeTCHHS KTl U3MEPUTEIBHOTO IPHOOpa.

2. W3mepenue paccTosTHU.

3. Uzmepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

4. Omnpenenenue pa3MepoB MaJIbIX TeIl.

5. 3mepenue Temneparypbl IpH HOMOIIH KUIKOCTHOI'O TEPMOMETPA M JATYMKA TEMIIEPaTypHI.

6. [lpoBenenne wuccneqoBaHUs MO TIPOBEPKE THIIOTE3Bl: [JAaJbHOCTh MONETAa INAPHKA, IYIIEHHOTO

TOPU30HTAIILHO, TEM OOJIbllIe, 4eM OOJIbIIe BBICOTA MYCKa.

Pazpaeun 2. IlepBonayasibHble CBEIEHHS O CTPOCHHH BeLIeCTBA

CTpoeHue BellecTBa: aTOMBI M MOJIEKYIBI, MX pa3Mepbl. OIBITHL, JOKA3bIBAIOIINE IUCKPETHOE CTPOCHUE
BEILECTBA.

JBrmxeHue gactull BemecTBa. CBA3b CKOPOCTH JIBIDKEHHS YaCTHIl ¢ TeMIepaTypoil. BpoyHOBcKkoe nBMKeHHE,
auddy3us. BzanmonelicTBie 4acTHIl BELIECTBA: PUTSHKEHUE U OTTAIKUBAHUE.

ATperaTHble COCTOSHHUS BEIIECTBAa: CTPOCHHE TIa30B, JKUAKOCTEH M TBEPABIX (KPUCTAJUIMYECKHX) Tedl.
B3anuMoCBsI3b MEXIy CBOMCTBAMH BEIECTB B PAa3HBIX arperaTHHIX COCTOSHMAX M MX ATOMHO-MOJEKYJISIPHBIM
ctpoerreM. OCOOEHHOCTH arperaTHBIX COCTOSHUHA BOJIBL.

Hemoncmpayuu

1. Habnronenue 6poyHOBCKOTO IBHKCHUSI.

2.  Haonionenue muddysun.

3. Habmronenwue siBneHNi, OOBACHAIONINXCS IPUTSHKEHUEM M OTTAIKHBAHUEM YaCTHII BEIIECTBA.
Jlabopamopnusie pabomul u onsimol

1. OreHka qraMeTpa aToMa METOIOM PSIOB (C UCTIONBb30BaHIEM (POTOrpadwmii).

2. OmnbITH IO HAOTIOICHHIO TETIOBOTO PACIITUPEHHS Ta30B.

3. OmnbITE IO OOHAPYKEHUIO ACHCTBHS CHII MOJICKYJISIPHOT'O TIPHUTSHKEHUSI.

Paznen 3. /IBM:KeHHe M B3aUMO/IeiiCTBHE Te
Mexannueckoe qBIKeHHE. PaBHOMepHOE M HepaBHOMepHOe nBrkeHHe. CkopocTs. CpemHsisi CKOpOCTh IpH
HEPaBHOMEPHOM JBIKEHHU. Pacu€T MyTu U BpeMEHU JBUKCHHUSL.

I MC — s1eMeHTBI COIepIKaHNUsL, BKIIFOYAIOIIIE MEKIIPEIMETHBIC CBSI3H,

KOTOPBIE ITOPOOHEe PACKPHITH B TEMATUUECKOM ILIAHHPOBAHHH.

2 311ech ¥ J1ajiee IPUBOJUTCS PACIINPEHHBIH MepeveHb JabopaTOPHBIX Pa0OT U OMBITOB, U3 KOTOPOrO yUHTENb JelaeT BEIOOP 110 CBOEMY
YCMOTPEHHIO H C YIETOM CIUCKA YKCIEPUMEHTAIBHBIX 3a1aHuil, mpemaraeMsix B pamkax OI'D mo ¢usuxe.



SIBnenue unepuuu. 3aKOH HHEpLMU. B3aumoaeicTBre Te Kak MPUYMHA U3MEHEHUSI CKOPOCTH JIBUKEHUS Tell.
Macca kak Mepa uHepTHOCTH Tena. I[lnoTHocTh BemiecTBa. CBSI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYN B
eauHMIEe 00hEMA BeleCcTBa.

Cuna Kak XapakTepucTuka B3aumopencTBusi Ten. Cuna ynpyroctd U 3akoH ['yka. M3Mepenue cuiibl ¢
ITOMOIIBI0 TUHAMOMETpA. SIBJICHNE TATOTEHUS U cuia Tshkectd. Crma Tspkectd Ha npyrux miaHerax (MC). Bec
tena. Hesecomocts. CroxkeHne cujl, HalpaBJIEHHBIX MO OAHOM mpsiMod. PaBHozelcTBytomas cuit. Cuiia TpeHuUs..
Tpenue ckonmbxeHns: U TpeHHe 1okosi. Tpenue B npupose u rexuuke (MC).

Hemoncmpavyuu

1. HaGmonenne MexaHN4ecKoro IBM)KEHUS Tela.
2. N3mepeHne ckopocTy NpsSMOIMHENHOTO JBHKEHHUS.
3. HaOnroneHue siBIeHUS HHEPITUH.
4. HaGmonenue n3sMeHeHus: CKOPOCTH ITPpY B3aUMOJICHCTBHH TeEII.
5. CpaBHeHHE Macc 10 B3aUMOAEHCTBUIO TEIL.
6. CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJHOW MPSIMOH.
Jlabopamopnusie pabomut u onvimul
1. OmnpeneneHne CKOPOCTH PaBHOMEPHOIO JBW)KEHHs (IIApHKa B IKHIKOCTH, MOJENIU DIEKTPHYECKOrO
ABTOMOOWJIS U T. 11.).
2. OmnpenesneHue cpeHeil CKOPOCTH CKOJIBKEHUsI OpycKa MM IIapuKa 10 HaKJIOHHOH TIOCKOCTH.
3. Onpenenenue WIOTHOCTH TBEPOTO TeNA.
4. OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTshKkeHHs (e opMalivi) NpyKHHBI OT MPUIOKEHHOW CHIIBIL.
5. OHBITLI, JACMOHCTPpUPYIOHNIHUE 3aBUCUMOCTb CHUJIbI TPCHHA CKOJIBXKCHHUA OT CUJIbI JABJICHUA M XapaKTepa

COIPUKACAIOIIUXCS [IOBEPXHOCTEH.

Pazneu 4. laBienure TBEPABIX TeJl, ;KMAKOCTel M ra3oB

Hasnenue. CriocoObl yMEHBIICHHSI U YBEIWYCHUs 1aBieHus. JlaBneHue ra3a. 3aBUCHMOCTh JJaBJICHUS Ta3a OT
o0béMa, Temneparypel. [lepenava naBiieHus TBEPABIMH TelNaMH, >KHUAKOCTSIMU W ra3amu. 3akoH [lackas.
ITHeBMaTHUECKHE MAIIHWHLL. 3aBUCHMOCTH JaBJICHUSA XHUAKOCTH OT FJ'ly6I/IHI>I. FH}IpOCTaTH‘{eCKHﬁ nmapaaokc.
Coobutatomuecs cocynsl. ['mapaBindeckne MEXaHU3MBL

Atmochepa 3emnn u atmocepHoe naBieHue. [IpudMHBI CYIECTBOBAHUSI BO3IYIIHOW OOOJIOYKH 3eMIIH.
OmnwiT Toppuuennu. M3mepenue atMochepHOro maBieHUs. 3aBUCUMOCTh aTMOC(EPHOTrO JaBIEHHUS OT BBICOTHI
HaJ ypoBHeM Mops. [Ipubops! 11 m3Mepenus aTMochepHOro TaBJICHUS.

JleiicTBHe XUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teno. BeiTankuBamomas (apXuMenoBa) cuia. 3aKOH
Apxumena. [InaBanue ten. BozgyxomnnaBanue.
JHemoncmpayuu

3aBUCHMOCTb JABJICHUS ra3a oT TEMIIEPATypBbI.

[lepenaua naBieHUs )KUAKOCTHIO U TA30M.

Coobmaromuecst Cocyabl.

I'mppaBanueckuii npecc.

[posiBnenue neicTBUst aTMOC(EPHOTO AaBJICHHSL.

3aBHCHMOCTH BBITAIIKHBAIOIIEH CHIIbI OT 00bEMa MOrpY)KEHHOM YaCTH TeJa U MIIOTHOCTH XKHIKOCTH.

PaBeHCTBO BHITANKMBAIOIIEH CUIIBI BECY BBITECHEHHOW KUAKOCTH.

YcnoBue maBaHUs TEN: IJIaBaHUE WM IMOTPYKEHHE TENI B 3aBUCHMOCTH OT COOTHOIICHUS IUIOTHOCTEH
Tena 1 KUIKOCTH.
Jlabopamopusle pabomul u onsimol

HccnenoBanue 3aBICHMOCTH Beca Tela B BOJIE OT 00bEMa MOTPY:KEHHOH B )KUAKOCTD YaCTH TENA.

N~ WNE

OmnpeneneHre BBITAIKUBAIONIEH CHITBL, JEUCTBYIOMIEH Ha TENIO, MOTPYKEHHOE B )KUAKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbL, JEHCTBYIOLIEH HA TENO B AKUAKOCTH, OT Macchl TeJa.
OmnBITHI, AEMOHCTPUPYIOIINE 3aBHCHMOCTD BBITAIIKMBAIOMICH CHIIBI, NEWCTBYIOIICH HA TEIO B JKUAKOCTH,
0T 00bEMa MOTPY)KEHHOH B JKUAKOCTH YaCTH TENIA U OT INIOTHOCTH YKHUIKOCTH.

5. KoHcTpyupoBanue apeomeTpa Wik KOHCTPYHUPOBAHUE JIOAKH U ONPEIeNIeHUE €€ rpy30I0AbEMHOCTH.

Hown #

Pazpnen S. PaGora n MougHoCTH. JHeprus

Mexanmnueckasi pabora. MOIIHOCTb.

[IpocTbie MexXaHU3MBL phIYar, OJOK, HAKJIOHHAS IUIOCKOCTh. [IpaBmiio paBHOBecHs pordara. [IpmMeHenune
MIpaBwJIa paBHOBECHS phryara K Omoky. «3omoroe mpaBmiio» MexaHuku. KIIJ] mpocteix mexanm3moB. [IpocTeie
MEXaHU3MEI B OBITY M TEXHUKE.

Mexanunueckas oHeprusa. KuHernueckas u NHOTeHIMajdbHas dHeprus. [IpeBpaimieHue oOgHOroO BHUAA
MEXaHUYECKOW YHEPTUHU B APYTOH. 3aKOH COXpPAHEHUS YHEPTHH B MEXaHUKE.

Jemoncmpayuu

1. IIpumepbl NPOCTBIX MEXAHU3MOB.



Jlabopamopnusie padomut u onvimul

1. Omnpenenenue pabOTHl CHIBI TPEHUS NPU PABHOMEPHOM [BIDKEHHMH Tela II0 TOPU3OHTAIBHOU
MIOBEPXHOCTHU.

2. HccnenoBanue ycinoBuil paBHOBECHS phlyara.

3. N3mepenune KIIJ[ HaxIOHHON IITOCKOCTH.

4. W3yueHne 3akoHa COXpaHEHHs] MEXAHUYECKOH YHEPTUU.

8 knacc

Pa3nen 6. TenioBble siBJIEHHS

OcHOBHBIE MOJIOKEHUSI MOJIEKYASAPHO-KMHETUYECKON TEOpUH CTPOCHHUS BellecTBa. Macca U pa3Mephl aTOMOB
1 MoJieKyll. ONBITHI, TOATBEPKIAIONINE OCHOBHBIE MOOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPUH.

Monenu TBEPIOro, KUAKOTO M ra3000pa3HOrO COCTOSHUM BemiecTBa. Kpucrammnueckue U aMopQHEBIC Tena.
OOBsCHEHHE CBOWCTB ra30B, YKHIKOCTCH M TBEPABIX TET Ha OCHOBE MOJIOKCHHH MOJICKYJISIPHO-KAHETHICCKON
Teopur. CMauynuBaHue U KaNWUISIPHBIE sIBIEHUS. TemnoBoe paciiupeHue U ckaTue.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JABMXKEHUS YaCTHIL.

Buytpennsis sHeprus. CriocoObl U3MEHEHUsT BHYTPCHHEH YHEPTUM: TeIvlonepeaaya U COBEPIICHUE PaOOTHL
Bunel Termonepenayu: TEMIONPOBOJHOCT, KOHBEKITUS, U3TyUCHHE.

KonudectBo TemwioTel. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeIIOOOMEH M TEIUIOBOS paBHOBECHE.
YpaBHEHHE TEIIOBOro OanaHca.

[TnaBneHre ¥ OTBEpAECBAHUE KPUCTAIUTUUCCKUX BEIISCTB. Y IeIbHAs TEIUIOTa IiaBjieHus. [lapooOpa3oBanue u
konzaeHcauus. Mcnapenne (MC). Kunenue. Y nenpHasi Temiora napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATyPhI
KUIIEHHs OT aTMOC(EepHOro JAaBiieHus. BiaxxHocTh Bo3ayxa.

DHeprus TOIJINBA. Y JeNbHas TEII0Ta CrOPaHUs.

[Mpunmmner padoTel TemnoBbix asurateneit. KI1J[ TemnoBoro nsurartens. TemioBble ABUTAaTelId WU 3al[UTa
okpyxatotiei cpeast (MC).

3aKOH COXpaHEHUs U MPEeBpallleHNs YHEPTUuH B TEIUIOBBIX nporieccax (MC).

JHemoncmpayuu
HaGuntonenue 6poyHOBCKOrO JBHKEHHS.

Hab6monenue auddysuu.

HaGunronienue siBieHuid cMauuBaHus ¥ KAITWUISIPHBIX SIBJICHHH.
HaGumtonienue TernoBoro pacuimpeHus Tedl.

W3mMenenue naBieHus ra3a pu U3MEHEHUH 00bEMa M HATPEBAHUH UITH OXJIAXKICHUH.
[IpaBuna u3MepeHus TeMnepaTypsl.

Bune! Teronepenayu.

OxJnaXkaeHne MpH COBEPILIEHIH PabOTHL.

HarpeBanue ripu coBepiiieHHH pabOThl BHEIIHUMH CHIAMHU.
CpaBHeHHE TEITOEMKOCTEN pa3INIHBIX BEIIECTB.
HaGmronenue xumeHusl.

Habnronenue mocTostHCTBA TEMITEPATYpPHI IPH IUIABJICHHH.
Moaenu TeIm1oBBIX IBUTATENEH.

Jlabopamopusle pabomul u onvimot

OmnbITE IO O0HAPYKEHUIO ASHCTBHS CHII MOJIEKYJISIPHOT'O TIPHUTSHKEHUS.

OnBITH IO BRIPAITUBAHUIO KPUCTAJUIOB ITIOBAPEHHOM COJIH WIIH caxapa.

OnbITH IO HAOTIOJCHHIO TETIOBOTO PACIITUPEHUSI Ta30B, KUIKOCTEH U TBEPIBIX TEIL.

OmnpeneneHre naBJIeHNs BO3AyXa B OaJIOHE MITIPHIIA.

OnbIThI, OEMOHCTPHUPYIOIINE 3aBHCHMOCTH JaBICHHS BO3MyXa OT €ro o0bhéMa W HATpeBaHUS WIIN
OXJIAXKICHUSI.

6. IIpoBepka rumore3bl TMHEHHON 3aBUCUMOCTH JJTHHBI CTOJIOVKA KAAKOCTH B TEPMOMETPHUIECKOM TPYOKe OT
TeMIepaTyphl.

7. HaOmonenvne w3MeHEHHS BHYTPEHHEH DHEPrHH Tella B Pe3yJbTaTe TeIUIoNepenayd W padoThl BHEIIHMX
CHIL.

8. HUccnenoBanue sSBICHUS TEIUIOOOMEHA NIPY CMEITHBAHUHN XOJIOAHON U TOPSICH BOJIBL.

9.  OnpexeneHre KOMMYIECTBA TEIUIOTHI, MOXYIEHHOTO BOAOH MPH TEINIOOOMEHE C HATPETHIM METaJUIMIeCKUM
IIAHAPOM.

10. OmnpeneneHue yneabHOH TEITOEMKOCTH BEIIECTBA.

11. HccnenoBanue mporecca NCTapeHus.

12. OmnpeneneHue OTHOCUTEIHHON BIAYKHOCTH BO3/TyXa.

13. OmnpeneneHue yaenpHOHN TEIUIOTHI IDIABICHUS JIHA.
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Paznen 7. DiekTpuyeckre H MATHUTHBIE SIBJICHUS



Onektpuzanus Ten. J[Ba poaa 3JEKTpUUECKUX 3apsanoB. B3aumopelicTBue 3apspkeHHBIX Ten. 3akoH Kynona
(3aBUCHMOCTH CHJIBI B3aUMOJICHCTBHS 3aPsDKEHHBIX T OT BEJTMYUHEI 3aPSIIOB U PACCTOSTHUS MSKIY TCIAMH).

Onektpuueckoe moje. Hanpssk€HHOCTh 3neKTpuyeckoro mnois. [IpuHIMI cymeprno3uiuu 3JIEKTPUUECKUX
moJieH (Ha Ka4eCTBEHHOM YPOBHE).

Hocwurenu snekTpuueckux 3apsioB. DieMeHTapHbIN dekTpudeckuit 3apsan. Ctpoenue atoma. [IpoBogHUKH U
JUDJIEKTPUKU. 3aKOH COXPAaHEHUS JIEKTPUUECKOT0 3aps/ia.

DNEKTPUUECKUA TOK. YCIIOBUSI CYIIECTBOBAHMS DJIEKTPUUECKOrO TOKa. VICTOUHUKM TOCTOSHHOTO TOKa.
JICHCTBUS JIEKTPUYECKOTrO TOKa (TEIUIOBOE, XMMHYECKOEC, MAarHUTHOE). DICKTPUYCCKHHA TOK B KHIKOCTSIX H
rasax.

Onektpuueckas 1enb. Cuia Toka. DnekTpudeckoe HampspkeHue. ConpoTHBIIEHHE MPOBOAHMKA. Y IEIBHOE
comnpoTuBiieHHEe BenlecTBa. 3akoH Oma ans ydactka 1end. [locinemnoBaTenbHOe M MapajuieIbHOE COESTUHEHHE
MIPOBOIHUKOB.

PaboTa 1 MOIIHOCTE 3JEKTPUUECKOro Toka. 3akoH Jlxoyns— JleHra. DIeKTpUIecKUe el U TOTPEeOUTeNH
3JIEKTPUYECKOM 3HEPTHH B ObITy. KOpOTKOE 3aMBIKaHHE.

IlocTositHHbIE MarHUTHL. B3aumoelicTBre MOCTOSHHBIX MarHUTOB. MarHuTHoe nojie. MarHuTHoe mnoje 3eMian
U €ro 3HaueHue Juist )ku3HU Ha 3emuie. OmbIT Dpcrena. MarHuTHOE Mojie JEKTpUYecKoro Toka. [lpumenenue
JJIEKTPOMArHUTOB B TeXHUKE. JIeHCTBHME MAarHUTHOTO TOJS Ha TPOBOJHHK C TOKOM. OJIEKTPOJBUTATENh
MOCTOSIHHOTO TOKa. Vcronb30BaHUe JEKTPOABUTaTENEH B TEXHUUECKUX YCTPOUCTBAX M HAa TPAHCIIOPTE.

Onbitel @apages. SIBneHue AIIEKTPOMArHUTHOW MHAYKIUHU. [IpaBuino Jlenma. Dnektporeneparop. CrocoOsn
MOJYYCHHUS DIICKTPUUCCKOM SHEPTHU. DIEKTPOCTAHITUY HA BO3OOHOBIIAEMBIX HCTOYHHUKAX SHEPTHH.

JHemoncmpayuu

1. Dnexrpuszaius Te.
2.  JIBa poaa sneKTpUYECKHUX 3aps0B U B3aUMOJCHCTBHE 3apsHKEHHBIX Tell.
3. YcTpo#CTBO U JIeliCTBHE dIIEKTPOCKOIA.
4.  DnexTpocTaTHuecKas HHIYKIHUS.
5. 3aKoH COXpaHEHUs JIEKTPHUUECKUX 3apAI0B.
6. ITIpOBOAHMKH U JMAIIIEKTPHUKH.
7. MozaenupoBaHHU€e CHIIOBBIX JTUHUH 3IEKTPHUIECKOTO TOJ.
8.  McTo4HMKH IOCTOSIHHOT'O TOKA.
9.  JleiicTBHs DNIEKTPUYECKOrO TOKA.
10. DneKTpUYEcKuil TOK B )KUIAKOCTH.
11. Ta30BBIH pa3psa.
12. H3mepeHue CHIIBI TOKAa aMIIEPMETPOM.
13. H3mepeHue >IeKTPUYECKOr0 HAIPSDKEHHS BOIBTMETPOM.
14. Peoctat 1 Mara3uH CONPOTUBICHUI.
15. BsaumozeiicTBHE TOCTOSHHBIX MarHUTOB.
16. MogenupoBaHHe HEBO3MOXKHOCTH Pa3JIeNeHNs MOJII0COB MarHHTA.
17. MogenupoBaHue MarHUTHBIX IIOJIEH TOCTOSTHHBIX MarHUTOB.
18. OmpiT Dpcrena.
19. MaruuTtHoe moje Toka. DIEeKTPOMArHHUT.
20. JleiicTBre MarHUTHOTO MOJISI HA MPOBOJIHHUK C TOKOM.
21. DNeKTpOABHIaTEINb MOCTOSHHOTO TOKA.
22. UccnenoBaHue sSBICHUS SIIEKTPOMATHUTHOW HHITYKIIUH.
23. Ombitsl Dapajes.
24. 3aBHCHMOCTH HallpaBJICHUS HHAYKIHOHHOI'O TOKA OT YCJIOBHH €0 BOSHUKHOBCHHSI.
25. DrnekTporeHepaTop MoCTOSHHOTO TOKA.
Jlabopamopusle pabomeul u onvimot
1. OmnbITel MO HAOMIOAECHUIO MIEKTPU3ANNH TN HHAYKIIMEH 1 IIPH COMPUKOCHOBEHHUH.
2.  HccnemoBaHue AEHCTBUS IEKTPUUECKOTO MOJSI HA MPOBOAHUKH U AUIIICKTPHKH.
3. CoOopxa u nmpoBepka paboTHI ANEKTPUIECKOH eI MTOCTOSHHOT O TOKA.
4. V3mepeHue U pEeTyINpOBaHNE CHIIBI TOKA.
5. H3mepeHue U perylIupOoBaHUE HATIPSKEHUSL.
6. HccnemoBaHWe 3aBHCHMOCTH CHIIBI TOKA, HJIYIIETO 4YEepe3 pPE3UCTOp, OT CONPOTHBICHMS PE3NUCTOpa H

HaIpsDKEHUS Ha PE3UCTOpE.

7. OmbITBI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTD 3JEKTPUYECKOrO CONPOTHBIICHHS NPOBOAHUKA OT €ro JUINHBEI,
TUTOIIAIH MTONIEPEYHOr0 CeUSHHs M MaTepHana.

8.  IlpoBepka mpaBuia CIOKEHHS HANPSHKEHUH MPH ITOCIEA0BATENEHOM COSIMHEHNH JIBYX PE3HCTOPOB.

9. IlpoBepka mpaBwIia AJsl CHIIBI TOKA MPH MApAJIIETbHOM COSIMHEHHH PE3UCTOPOB.

10. Omnpenenenne pabOTHI HIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3NUCTOP.

11. Omnpenenenne MOIMHOCTH 3JIEKTPUIECKOIO TOKA, BBIAETSIEMON HAa PE3HUCTOPE.



12. HccnenoBaHue 3aBUCHMOCTH CHIIBI TOKA, HIYIIETO YEPEe3 JIaMIIOUKY, OT HalpsDKeHUS Ha HEH.

13. Omnpenenenne KI1J] HarpeBaremns.

14. WccnenoBaHWe MarHUTHOTO B3aUMOJICHCTBHSI IIOCTOSTHHBIX MarHHUTOB.

15. N3y4yeHme MarHUTHOTO ITOJIS IOCTOSTHHBIX MAarHUTOB IIPU MX OOBEIMHEHUHN U Pa3/IeJICHUH.

16. HccnenoBaHue AEHCTBUS HIEKTPHYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OmnbITHl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI B3aMMOZEHCTBUSI KaTyIIKA C TOKOM M MarHuTa OT CHJIBI
TOKa U HaIpaBJIEHUS TOKa B KaTYyILKe.

18. W3yueHue nelicTBHUS MarHUTHOTO TOJISI HAa IPOBOTHHK C TOKOM.

19. KoHcTpyupoBaHue U u3ydeHue padoThl JIEKTPOABUIaTeNs.

20. Wsmepenue KI1J] snexTponBuraTenbHON yCTaHOBKY.

21. OmbITH IO UCCIIEAOBAHMUIO SBJICHUS AJIEKTPOMArHUTHON MHAYKIMU: UCCIIEA0BaHNE H3MEHEHUI 3HAYCHHS 1
HaNpaBJIeHUs HHIYKIMOHHOIO TOKA.

9 knacc

Paznen 8. Mexanudeckue siBJeHMsI

Mexannueckoe naBmxeHue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCHTENBHOCTh MEXaHMYECKOIO
JBIKEHHs. PaBHOMepHOe mpsiMonuHeiHoe ABwkeHne. HepaBHoMepHOe npsMonHeliHoe NBmxkeHne. CpeqHss u
MTHOBEHHAsl CKOPOCTbh TeJla IIPYU HEPAaBHOMEPHOM JIBHIKEHHH.

Yckopenue. PaBHOyckopeHHOE npsMonuHeiiHoe nBmxkeHne. CBoooaHoe nageHue. OnbiTel ["amues.

PaBHOMepHOE /BMKeHHE N0 OKpyxHOCcTH. [lepron m wacrora oOpamienus. JInHelHas U yriaoBask CKOPOCTH.
IleHTpOCTpEeMHUTENBHOE YCKOPEHHUE.

Ilepsniii 3axoH Herorona. Bropoii 3akoH HeroToHa. Tperuii 3akoH Herotona. IIpuHiun cynepno3uuuu cuil.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPeHHUs! CKONBXKEHMs, CUJIa TPEHHs MOKOS, APYrHe BUIBI
TPEHHS.

Cuna TSHKECTH M 3aKOH BCEMUPHOI'O TATOTCHUA. yCKOpeHI/Ie CBO60}1HOFO najacHus. ZIBI/I)KGHI/IG TUTAaHET BOKPYT
Connua (MC). IlepBast kocMu4eckasi CKOpocTb. HeBeCOMOCTh U Meperpy3KH.

PaBHOBecue MaTepuaibHON TOUKH. AOCONMIOTHO TBEpHIOE Teno. PaBHOBecre TBEPIOro Tena ¢ 3aKperyiEHHON
OCbIO BpallieHus. MomeHT cuibl. LleHTp TsoxecTn.

Umnynsc Tena. M3meHenue wummynasca. MMIyasc cumbl. 3aKOH COXpaHEHHMS HMIyJbca. PeakTHBHOE
nexenne (MC).

Mexanuueckass pabota ¥ MOIIHOCTb. PaboTa cui TSXKECTH, yHpyrocTH, TpeHus. CBA3b SHEPIUHM U PabOTHI.
IloTeHnuanbHas 3HEprust Tena, IHOAHIATOTO HaJ IOBEPXHOCTBbIO 3eMiM. [loTeHIuanbHas SHEprus CHKaToi
npyxunbl. Kunerndeckast sneprus. Teopema 0 KMHETHUYECKOH 3HEpruM. 3aKOH COXPAHEHHS MEXaHHUYECKOH
SHEPTHH.

Hemoncmpavyuu
HaGumtonenne MexaHN4ecKOoro IBM)KEHHS Tella OTHOCUTENBHO pa3HbIX T OTCUETa.
CpaBHeHue ITyTeH U TPaeKTOPUH JBMXEHUS OTHOTO U TOTO XK€ Tela OTHOCUTENBHO Pa3HbIX TeJ OTCUETa.
W3mepeHne ckopocTu U yCKOPEHHUS NPSIMOJIMHEHHOrO ABUKEHHUS.
HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOT'O JIBIKCHUS.
HaOGmtonenue aABMKEHUs Telna 1Mo OKPYKHOCTH.
Habnromenne MexaHWYeCKHX SBICHHH, NPOUCXONIIMNX B cHcTeMe orcuéra «Temexka» mpu e€
aBHOMEPHOM M YCKOPEHHOM ABHKEHHU OTHOCUTEIHHO KaOMHETa (PU3HKH.
3aBHCHMOCTb YCKOPEHUS TeJla OT MAcChl TeJa 1 ICWCTBYIOIIEH Ha HETO CHIIBIL.
Habnronenue paBeHCTBa CHIT IPH B3aUMOACHCTBHH Tedl.
V3meneHne Beca Tena MpH yCKOPEHHOM JIBH)KEHHH.
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10. Tlepemaya umiysbca IpH B3aUMOJICHCTBHUHU TEI.

11. TIpeoOpa3oBaHUs SHEPTUH MIPU B3aUMOJCHCTBUH TEIL.

12. CoxpaHeHue UMITyJIbCa P HEYIPYTOM B3aHMOICHCTBHUM.

13. CoxpaHeHHEe UMITYIbCa IIPH a0COMOTHO YIIPYrOM B3aHMOICHCTBUH.

14. HabmoneHne peakTHBHOTO JIBIKECHUSI.

15. CoxpaHeHre MeXaHHYECKOI SHEPTHH TP CBOOOIHOM I1aJICHHN.

16. CoxpaHeHHne MEXaHWYECKON SHEPTUH NPH JIBIKECHNH Tela MO/ ISHCTBHEM NPY>KUHBI.

Jlabopamopnusie pabomul u onvimot
KoucTpyupoBanue Tpakra uisl pa3roHa U JajlbHEHIIEro paBHOMEPHOrO IBHKEHHS IIAPUKa WIIN TEJIEKKH.
Omnpenenenne cpenHeil CKOPOCTH CKOMBKEHUS OpyCcKa FITH IBIKCHUS IMAaprKa 10 HAKIIOHHOW TUIOCKOCTH.
OmnpenenceHre yCKOPEHUs Tella IPU PaBHOYCKOPEHHOM JBIKESHHUH 110 HAKIIOHHOM IIOCKOCTH.
HccnenoBanne 3aBHCHMOCTH TYTH OT BPEMCHH NPH PAaBHOYCKOPEHHOM MBIDKEHMH O€3 HavYaIbHOU

CKOPOCTH.

5. [IpoBepka TUITOTE3bI: €CITU TPH PABHOYCKOPEHHOM JBIDKCHHUN 0€3 HAYAaIIFHON CKOPOCTH ITyTH OTHOCSTCS
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Kak psana HEYETHBIX YHCCJI, TO COOTBETCTBYIOIIUC MTPOMEIKYTKHU BPEMCHU OAUMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO IaBIICHHUS.

7. Omnpenenenne ko3(hUIMEHTA TPEHHUSI CKOIBHKEHUSI.

8. Onpenenenue >kECTKOCTH MPY>KUHEL.

9. Omnpenenenue paboOThl CHIBI TPEHHMS NPH PABHOMEPHOM [IBIDKCHHMHM Tella MO TOPH30HTAIBHOU
MIOBEPXHOCTHU.

10. Ompenenenne pabOTHl CHJIBI YIPYrOCTH TMPH MOAbEME IPy3a C HCIOIB30BAHUEM HEMOIABMKHOTO U
MOABWYKHOI'O OJIOKOB.
11. HW3ydeHue 3aKOHA COXpAHEHHsI YHEPTHH.

Pa3nen 9. Mexanuyeckne Koj1eG0aHus M BOJIHBI

KoneGarensHoe maprkeHne. OCHOBHBIC XapaKTCPUCTHKHM KOJCOAHWI: TIEpUOJ], 4YacToTa, aMIUTUTYA.
MaTeMaTUYeCKHiA U TIPYKUHHBIA MasTHUKH. [IpeBpaiieHre SHeprin Ipy KoJaeOaTeTbHOM JIBIKCHHH.

3aryxaromue kojeOanus. BeiHyKIeHHbIC KoleOanus. Pe3oHaHc.

Mexanunueckue BoHbI. CBONMCTBa MEXaHWMYECKUX BOJNH. [IpoIoibHBIC U TIONIEpEYHbIC BOJHBI. J[JTHHA BOJIHBI U
CKOpOCTh €€ pacipocTpaHeHusl. MeXaHUYeCKUe BOJHBI B TBEPIOM Telte, ceiicMudeckue BoiHbI (MC).

3Byk. [ poMKOCTB 3ByKa ¥ BbICOTa ToHa. OTpaskeHHe 3ByKa. THPpa3ByK U yIbTPa3BYK.

Hemoncmpayuu
HabGmonenue koneGanuii Tes MO AEHCTBUEM CHIIBI TSHKECTU U CHITBI YIIPYTOCTH.
HaGmonenue konebanuii rpy3a Ha HUTH M Ha MIPYXKHHE.
HabnroneHne BHIHY)KJICHHBIX KOJIe0aHuUil U pe3oHaHca.
PacnpoctpaHeHre npo/I0JIbHBIX U MONEPEYHbIX BOJIH (Ha MOJIEIH).
HabnroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
AKyCcTUYeCKHI pe30HaHC.
Jlabopamopuvle padomel u onvimot
OmnpenesneHue 4acToThl U Iepruoja KojeOaHUH MaTeMaTHYeCKOr0 MasiTHHKA.
OmnpenesieHue 4acToThl U epruoja KojieOaHui MPY>KWHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH NIEPUOAA KOJIeOaHMil MOJBEIICHHOIO K HUTH IPy3a OT JUTMHbI HUTH.
HccnenoBanue 3aBUCUMOCTH IEpHO/Ia KOIEOaHUH MPYKMHHOTO MasTHUKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCHUMOCTH TIeproa KoneOaHui Tpy3a, MOABEIICHHOTO K HUTH, OT MaccChl rpys3a.
OmnBIThI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTD MEpHO/ia KOJIeOaHUi MPYKUHHOI'O MasITHHKA OT MacChl Tpy3a
JKECTKOCTHU NPY>KUHBI.
7. V3mepeHue yCKOpPEHUs CBOOOIHOIO MaACHHS.

Sk whE

S

Paznes 10. DiieKTpOMarHuTHOE M0JIE H 3JIeKTPOMATHUTHBIE BOJIHBI

OJIEeKTPOMarHuTHOE TII0Jie. OJEKTPOMAarHUTHbIE BONHBL. (CBOMNCTBAa 3J€KTpOMarHuTHBIX BonH. Illkana
3JIEKTPOMAarHUTHBIX BOJH. VICIOIb30BaHUE 3NIEKTPOMArHUTHBIX BOJH AJIS1 COTOBOM CBA3H.

OrexkTpoMarsuTHas rmpupoga cera. CkopocTs cBeTa. BonHOBBIE CBOICTBA CBETA.

Hemoncmpavyuu
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopusle pabomeul u onvimot
1. VzyueHne CBONMCTB 3JEKTPOMATHUTHBIX BOJH C MTOMOIIBI0 MOOMIBLHOTO TenedoHa.

Paspen 11. CBeToBble IBJICHHS

JlyaeBas monens cBeta. Mcrounnku cBeta. [IpsmonuHeiiHoe pacmpocTpaneHue cBera. 3atMenns ConHIA U
JIyasl. Otpakenne cera. [lmockoe 3epkano. 3aKOH OTPaKEHUS CBETA.

[Ipenomiuenue cBera. 3akoH NpeloMIIeHHS cBeTa. 1lomHOe BHYTpeHHEe OTpa)keHHe cBeTa. lcmonb3oBaHue
TIOJTHOT'0 BHYTPEHHETO OTPA)KEHHS B ONTUYECKHX CBETOBOJAX.

Jlueza. Xon mydeit B mua3e. OnTHdeckas cucrema ¢oToanmapaTa, MAKpockomna u teneckorna (MC). I'ma3 xak
ONITHYECKask CHCTeMa. bIM30pyKocTh U 1aTbHO30PKOCTb.
Paznoxxenne 6enoro cBera B criekTp. OmnbITel HetoToHa. CrioXkeHHe CTIeKTpalbHbIX I[BETOB. Jlncmepcus cera.
Hemoncmpavyuu

[IpssMonuHetHOE pacIpocTpaHEHHE CBETA.

OtpaxeHue cBeTa.

[omyuenne n300paxxeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajlax.

[Ipenomienue ceera.

Onrtryecknii CBETOBO.

Xon mydeit B cobuparoreit JIuH3e.

Xon ny4eil B pacceuBaloLIEl JIMH3E.

[Nomyuenne n300paKeHUH ¢ TTOMOMIBIO JIMH3.

[IpuHnun nevictBus doToammapaTa, MUKPOCKOIA U TEJIECKOIA.
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10. Mogens riasa.
11. Pasnoxenue O6enoro cBera B CHEKTP.
12. Tlomy4enue 6enOro cBETa MPH CIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopnuvie padomut u onvimul
1. HccnemoBaHre 3aBUCUMOCTH yIila OTPaXKCHUS CBETOBOT'O JIy4a OT yTia MMaJCHHUS.
2. N3yueHue xapakTepUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKale.
3. HccnenoBanue 3aBUCUMOCTH yIila MPEJOMIICHHSI CBETOBOTO JIyda OT yrila MaJeHUs Ha TPaHHLE «BO3IYyX—
CTEKJION.
4. Tlony4yeHne n300pakeHHI C TOMOIIBIO0 COOMPAIOIIEH JTHH3BL.
5. Ompezenennie (OKYCHOIO pACCTOSHHS M ONITUYECKOM CHITBI COOMPAOIIEH JIMH3EL.
6.  OmBbITH IO Pa3JIOKEHUIO OEIOT0 CBETA B CIIEKT.
7. OmBITHI IO BOCIIPHUATHIO IIBETA PEJAMETOB MPU UX HAOIFOICHUN Yepe3 IIBETOBBIC (PHIBTPHL

Pa3nen 12. KBanTOBBIE SIBJIEHUS

Omneitel Pezepdopna u manerapHas Monesns aroMa. Moznens atoma bopa. Mcnyckanue u norioieHnue cBera
atoMoM. KBaHThb1. JIHEHYaThIE CIEKTPHI.

PanuoakTuBHOCTE. AJjb(pa-, OcTa- W ramma-m3nydeHus. CTpoeHHe aTOMHOro sjpa. HykiaoHHas Momens
aTOMHOro spa. M3oromsl.

PanunoaxTuBHbIEe peBpaiieHusd. [lepuon nomypacnana aTOMHBIX siIiep.

SnepHble peakuuu. 3aKOHBI COXpPaHEHHUS 3apsIOBOTO M MACCOBOTO YHCEN. DHEPrHs CBA3HM aTOMHBIX SAEP.
CBs13b Macchl 1 dHepruu. Peakunu cuaTe3a u aenenus suep. Mcrounuku sueprun Connna u 38831 (MC).
SnepHas sHepreTuka. J[eficTBUS paIOaKTUBHBIX U3Iy4eHUH Ha skuBble opranuzMel (MC).

JHemoncmpayuu

CrieKTphl U3TTy4eHHUS U TIOTJIOIIEHUS.

CrieKTphl pa3IuyHbIX Ia30B.

Crnektp Bozmopoa.

HabnroneHue TpekoB B kamepe Buibcona.

PaboTa cuéryrka HOHU3UPYIOIINX H3JTY4CHUH.

Perucrpanus u3nydeHus MpUpOAHbIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopnvle padomel u onvimot

1. HaOnroneHue CIUIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3JTYYCHUS.

2.  HccnenoBaHue TPEKOB: U3MEPEHHE DHEPTHU YACTHIIBI IO TOPMO3HOMY MTyTH (110 hoTorpadusim).
3. H3mepenue paanoakTHBHOrO (OHA.

SN E

IoBTOPHTEILHO-0000IAO NI MOTYJTb

[oBTOpUTENHHO-0000MIAONIMI MOAY/Ib TpEIHA3HAYECH Ui CHCTEMAaTH3alUH M O0OOIICHHS MPEIMETHOrO
COJICp)KaHUsl M OIBITA JEATETbHOCTH, MPUOOPETEHHOrO TPH H3YyYEHUH BCEro Kypca (H3HMKH, a TakkKe s
noAroToBKM K OCHOBHOMY TOCYJapCTBEHHOMY dJK3aMeHy N0 (u3uke sl 00YydaroIIuXcs, BHIOPABIIUX 3TOT
y4eOHBII peMeT.

[Ipu w3ydeHUH HAHHOTO MOIYISl PEANH3YIOTCA M CHUCTEMATHU3UPYIOTCA BHIBI NESATEIHHOCTH, Ha OCHOBE
KOTOpBIX 00€CIIeYrBaETCs JOCTHKEHHE MPEIMETHBIX U METAIPEMETHBIX TUIAHUPYEMBIX Pe3yJIbTaTOB 00yUIeHUs,
(dbopMupyeTcss eCTeCTBEHHO-Hay4Hash TPAMOTHOCTB: OCBOSHHME HAYYHBIX METOJIOB HCCIICHOBAHUS SIBICHHMA
MIPUPO/IBI U TEXHUKH, OBJAJICHUE YMEHHUSMHU OOBSICHATH (PU3MYCCKUE SIBICHHS, IPUMEHSS MTOJTY4YCHHbIC 3HAHUS,
pemaTh 3a1a4H, B TOM YHCJIe KaYeCTBEHHBIE M HKCIIEPHUMEHTATbHBIE.

[IpuHIIMIIIaTRPHO AEATENFHOCTHBIN XapaKTep AAaHHOTO pasfeiia peajrsyercs 3a CYET TOro, 4TO ydJalluecs
BBITIONTHSIOT 33aHMUS, B KOTOPBIX MM IIPEIaraeTcs:

" Ha OCHOBE IIONIYUYEHHBIX 3HAHUA pACIIO3HABATh W HAYJHO OOBICHATH (U3UUECKUE SBICHHUA B
OKpY>Karollel MpUpoie U IOBCEAHEBHON XKU3HU;
"  WCIONIb30BaTh HAYYHBIE METOABI MCCIENOBAHUS (DU3WYECKHUX SBICHUI, B TOM YHUCIE IS IPOBEPKH
TUIIOTE3 U TIOTYIEHHUS TEOPETHIECKIX BHIBOOB;
® OOBJACHATP HAayJHBICE OCHOBBI HamOOllee BaXKHBIX JIOCTIDKCHHHA COBPEMEHHBIX TEXHOIOTHI,
HAIpUMep, MPAKTHYECKOTO HCIIONB30BAHMS PAa3IMYHBIX HMCTOYHMKOB JHEPTHMH HAa OCHOBE 3aKOHA
TIPEeBpAIICHAS U COXPAHECHHUS BCEX M3BECTHBIX BHIIOB YHEPIHH.

Kaxxmast u3 TeM JaHHOTO pa3jena BKIIOYAeT HKCIEPHIMEHTAFHOE MCCIIeOBaHNEe 0000IIAONIIEro XapaKkrepa.

Paznen 3aBepmaercs IpoBEICHUEM THATHOCTUYECKOH M OLEHOYHOM PabOTHI 32 KypC OCHOBHOM IIKOJEI.

NNAHUAPYEMbIE PE3YINIbTATbl OCBOEHUA
YYEBHOI'O NMPEAMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBLLEI0O O6PA30BAHUA

I/IzyquI/Ie y‘IC6HOFO npeamMeTa «®Du3nuka» Ha YPOBHE OCHOBHOI'O 0611161"0 06paBOBaHI/I$[ JOJIZDKHO



obecrieunBaTh JOCTH)KEHHE CIIEMYIONINX JINYHOCTHBIX, METAIlPEJMETHBIX W MPEIMETHBIX 00pa30BaTelbHBIX
pe3yabTaToB.

JINYHOCTHDIE PE3YJNbTATDI

Ilampuomuueckoe éocnumanue:

—TIpOSIBJICHNE NHTEpeca K UICTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHHCKOH (hN3NUECcKOi HayKu;

—IIEHHOCTHOE OTHOIIEHNE K JJOCTH)KEHHUSIM POCCHICKNX yIEHBIX-(DU3UKOB.
I'pasxcoanckoe u Oyxo6Ho-npascmeennoe 60CRUmManue:

—TOTOBHOCTh K AaKTUBHOMY YyYacTHIO B OOCYKAEHHH OOIIECTBEHHO 3HAYMMBIX M OTHYECKHUX NpOOIIeM,
CBSI3aHHBIX C IIPAKTUYECKUM MPHUMEHEHHEM JIOCTIDKEHUH (DU3UKH;

—OCO3HaHHE BaXXHOCTH MOPAJIbHO-3TUYECKUX NIPUHIUIIOB B AECATEIBHOCTH YUYEHOTO.
Acmemuueckoe ocnumanue:

—BOCHPHUITHE OICTETHYECKUX KauyecTB (u3nueckoil Hayku: e€ TapMOHHYHOIO IOCTPOEHHsS, CTPOTrOCTH,
TOYHOCTH, TAKOHUYHOCTH.
Hennocmu nayunozo noznanus:

—O0CO3HaHHE IEHHOCTH (PU3NUECKOH HAyKHW KaK MOIIHOIO MHCTPYMEHTA IO3HAaHHMS MHUPA, OCHOBBI Pa3BHUTHS
TEXHOJIOT M, BaXKHENIIIeH COCTaBIAIOIIEH KYIbTYpHI;

—pa3BHUTHE HAYYHOM JF0003HATENFHOCTH, HHTEPECa K MCCIIEIOBATENbCKOM AESTeTbHOCTH.
Dopmuposanue Kyibmypol 300p06ba U IMOUUOHATLHOZO0 OIAONONYHUA.

—O0CO3HaHHE IIEHHOCTH 0€30IacHOro o0pa3a JKH3HH B COBPEMEHHOM TEXHOJOIMYECKOM MHpE, Ba)KHOCTH
npaBuJI 0€30MaCHOTO [TOBEACHHS Ha TPAHCIIOPTE, Ha J0POrax, ¢ AIEKTPUUECKUM H TEIUIOBBIM 000pY/10BaHHEM
B JIOMAIIIHUX YCIIOBUSIX;

—Cc(OpMHUPOBAHHOCTH HaBbIKa pedIeKCHH, IPU3HAHUE CBOETO MpaBa Ha OIIHOKY U TaKOro e MpaBa y Jpyroro
YeJIoBeKa.
Tpyooeoe socnumanue:

—AaKTHBHOE YyYacTHE B pEUICHWH TMpaKTHYeCKUX 3a7ad (B paMKax CEMbH, IIKOJBI, TOpoja, Kpas)
TEXHOJIOTMYECKOM U COMANILHOM HANPaBIEHHOCTH, TPEOYIOIIUX B TOM YUCIE U PU3NYECKUX 3HAHHI;

—MHHTEepeC K MPaKTHYECKOMY N3YYEHHUIO TPOPECCHid, CBSI3aHHBIX C (PU3UKOM.
IKonozuueckoe eocnumanue:

—OpHUEHTalMs Ha NpUMEHEHHe (U3MYECKUX 3HAHWH AT PeIleHUs 3anad B oOJIACTH OKPY)KAIOIIEH Cpensl,
TUTAHUPOBAHMUS TIOCTYIIKOB M OLIEHKU MX BO3MOXKHBIX IOCIIEACTBUI JUI OKPYXKAIOIIEl CPENbI;

—OCO3HaHHE INI00ATBFHOr0 XapakTepa SKOIOrHYEeCKHX MPOOJIeM U IIyTeH UX PeICHUs.
Aoanmauyus 00yuarowezoca K U3MEHAIOUWUMCA YCI108UAM COUUAIbHOI U RPUPOOHOIL CPeObl .

—TIOTpeOHOCTh BO  B3aUMOJCWCTBMM MpPU  BBINOJIHEHWH HCCIENOBAHWUA M MPOEKTOB  (pusnyeckoi
HaIpPaBJIEHHOCTH, OTKPBITOCTb OIBITY U 3HAHUSAM JPYIHX;

—TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€Pe3 IMIPAKTUYECKYIO IEATEIbHOCTD;

—THOTpeOHOCTs B (DOPMHUPOBAHWUM HOBBIX 3HAHHWH, B TOM 4Hcie (GOpMYIHpOBATH MAEH, MOHATHUS, THUIIOTE3BI O
¢m3H4ecKuX 00BEKTaX U SIBICHUAX;

—O0CO3HaHHe JIePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 0071aCTH (DU3UKH;

—IUTAaHUPOBAHUE CBOETO PA3BUTHUS B IPHOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;

—CTpeMJIeHHe aHAJIM3UPOBATh M BBIABIATH B3aMMOCBSA3H IIPUPOABI, OOIIECTBA U SKOHOMHKH, B TOM YHCIIE C
UCIIONB30BAaHHEM (DM3NYECKUX 3HAHHH;

—OlLIEHKA CBOUX JICHCTBUIA C YUETOM BIHSHHS Ha OKPYXKAIOIIYIO CPey, BO3MOXKHBIX TJ100aIbHBIX OCIECTBUI.

METAMPEOMETHDBIE PE3YJIbTATbI

YHMBepcaanble no3HaBaTelnbHbLIE HeﬁCTBMﬂ
bazoevie nozuueckue oeiicmeusn.

—BBIBJIATH U XapaKTEPU30BATh CYIIECTBEHHBIEC IPU3HAKA OOBEKTOB (SIBIICHHIA);

—YyCTaHaBJIMBAThH CYIIECTBEHHBIA MPU3HAK KIACCU(HUKAINN, OCHOBAHUS T 0000IIEHNS U CPAaBHEHHUS,

—BBIBJTh 3aKOHOMEPHOCTH W TPOTHBOPEUHS B paccMaTpUBaeMbIX (hakTaX, JaHHBIX W HAOIIOJCHUSX,
OTHOCSIIUXCS K (PH3UYECKUM SBIICHUSIM;

—BBIBIATD TIPUYNHHO-CIICACTBEHHBIC CBSI3M TPH HW3YyYCHUH (PU3UUECKUX SBICHUH M TIPOIECCOB; IeNaTh
BBIBO/IBI C HCIOJb30BAHUEM JENYKTUBHBIX W HMHIYKTUBHBIX YMO3AKIIOYEHWH, BBIIBUTaTh THIOTE3bI O
B3aUMOCBSI3SX (DU3WYIECKUX BEIHYUH;

—CaMOCTOATENIFHO BBIOMPATh CIIOCOO pemreHus y4eOHOW Qu3uueckol 3amaum (CpaBHEHHE HECKOIBKUX
BApHAHTOB PEIICHNUS, BRIOOP HAaNOOJIee MOIXOIAIIETO ¢ YIETOM CAMOCTOSITENTFHO BEIZICIIEHHBIX KPUTEPHEB).
bazoevie uccneoosamenvckue oelicmeus .

—MUCIONb30BaTh BOIPOCHI KAK UCCIEAOBATEIBCKUN HHCTPYMEHT MTO3HAHUS;

—TIPOBOIUTh TIO0 CAMOCTOSATENIFHO COCTABICHHOMY IUIAHY OIBIT, HECIOKHBIA (PH3MUYECKUA 3KCIEPUMEHT,
HEeOOIBIIIOE HCCIIEeAOBaHNE (PU3UIECKOTO SIBIICHYIS,

—OIICHWBATh HAa TPUMEHUMOCTh W JOCTOBEPHOCTh HWH(POPMAIMIO, TONXYYCHHYIO B XOJIE HCCIICAOBAHUS WA
SKCIIEPUMEHTA;

—CaMOCTOATENEHO (HOPMYIHPOBATHE OOOOIICHUS W BBIBOABI IO pe3yabTaTaM IPOBEACHHOTO HaONIOICHMS,



OITIBITA, UCCIICIOBAHUS;

—IIPOTHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (PU3NYECKHX TMPOLECCOB, a TakKKe BBHIIBUraTh
TIPEATION0KEHHS 00 UX Pa3BUTHU B HOBBIX YCJIOBHUSX M KOHTEKCTaX.
Paboma c ungpopmanueii:

—TIPUMEHSATH Pa3IndHbIE METO/IBI, MHCTPYMEHTHI U 3alIPOCHI IIPH TTOUCKE B 0TOOpe MH(OPMALINK WIIN JaHHBIX C
y4ETOM TpEIUIOKEHHON yueOHOW (HDH3MYECKOH 3a1aum;

—aHaJM3UPOBaTh, CHCTEMAaTH3UPOBATh M HMHTEPIPETHUPOBATh HH(POPMAIMIO pa3JIMUHBIX BHAOB U (opm
TIPE/ICTaBIICHUS;

—CaMOCTOSITETIbHO BHIOMpATh ONTHMAIBHYIO (QOPMY MpPEACTaBICHUsI WHGOPMAIMM M WILIFOCTPUPOBATH
pelaeMble 3a/1a4d HECJIOKHBIMH CXEMaMH, JiarpaMMaMHt, HHOH IrpauKoil 1 X KOMOMHAIMSMHE.

YHMBepcaﬂbele KOMMYHUKaTUBHbIE AeﬁCTBMﬂ
Obwenue:

—B XO0JIe 00CYXJIeHHs YIeOHOTO MaTepHalia, Pe3yJIbTaToB JIA00PaTOPHBIX pabOT U MPOSKTOB 3aaBaTh BOMPOCHI
MO CYIIECTBY OOCY)KIaeMOU TEeMbl M BBICKA3bIBaTh WJCH, HAIICIICHHBIC HA PEIICHHUE 3aJaud UM IMOJICPIKaHUC
0JIarOXKEeNaTEIbHOCTH OOIICHHUS;

—COIOCTaBIISATh CBOM CYXKICHHSI C CYKICHUSAMH IPYTMX YYACTHHUKOB JWANOra, OOHAPYKUBATh pasiMdyde U
CXOJICTBO ITO3HIIUH;

—BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MAChMEHHBIX TEKCTaX;

—yONIMYHO TPEACTABIATh PE3YJIbTATHI BBIIOJIHECHHOTO (DPU3UYECKOr0 OMbITa (PKCIEPHMEHTA, HCCIICAOBAHHUS,
NPOEKTa).

Coemecmnasn desmensnocms (COMpyoOHU1ECmeo):

—IOHMMAaTh W WCMOJb30BaTh NPEHMYNIECTBA KOMaHAHOM W WHIUBHIYaIbHOHW pabOTBl IpU pelIeHUH
KOHKPETHOH (pH3UUECKOM MPOOIIEMBI;

—PUHAMATh 1IEJId COBMECTHOU NEATEIbHOCTH, OPIaHU30BBIBAThH JCHCTBHUS MO €€ JOCTHKCHHIO: PacIpeIeiiaTh
ponu, 00CYKIaTh IPOLECCH M PE3YAbTaThl COBMECTHOW pa0OThI; 0000IIaTh MHEHHUS] HECKOJIBKUX JTFOJICH;

—BBINOJHATh CBOIO 4YacTh pabOThI, JIOCTUTasi KAueCTBEHHOTO pe3yJbTaTa [0 CBOEMY HAMpaBIICHUIO |
KOOPAWHUPYsI CBOH ACUCTBUS C APYIUMH WICHAMH KOMaH/IbI;

—OLICHUBATh KAYECTBO CBOETO BKJIA/la B OOLIMI MPOAYKT MO0 KPUTEPHUSIM, CAMOCTOSTENLHO CHOPMYITHPOBAHHBIM
YYaCTHUKaMHU B3aUMOICHUCTBHS.

YHuBepcanbHble perynsaTuBHbie AeMCTBUA
Camoopeanuzayun:

—BBIABIIATB IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CHTYalUsIX, TPEOYIOUINX IS peIleHus GU3NIECKUX 3HAHUM;

—OpPHEHTHUPOBATHCSI B PA3IMYHBIX IOAXONaX NMPHUHATHUSA pEIICHUH (MHIMBUAYaJbHOE, NPUHSITUE PELICHUs B
rpyIIe, IPUHATHE PEIICHUN TPYIIION);

—CaMOCTOSITENFHO COCTABIIATH aJITOPUTM pPEIIeHUs (U3MYECKOW 3aJayd WM IUIAaHA HUCCIICNOBAHUS C y4ETOM
HUMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh IpeljiaraeMble BapHAHTHI
peLieHuii;

—JIe1aTh BHIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

Camokoumpons (pepnexcusn):

—/1aBaTh aJICKBAaTHYIO OLIEHKY CUTYallUH U MpesiaraTh IU1aH e€ N3MEHEHHUS;

—O0OBACHAT INPUYMHBI JOCTIDKEHUS (HEOCT)KEHHs) pEe3ylbTaToB JEATENbHOCTH, JaBaTh OLEHKY
pUOOPETEHHOMY OTIBITY;

—BHOCHTh KOPPEKTHUBBI B JEATEIHHOCTh (B TOM YHCJIE B XOJ BBINOJHEHMS (PU3MIECKOTO HCCIEIOBAHUS WU
MIPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, N3MEHUBILIMXCS CUTYALlNH, YCTAHOBICHHBIX OIMINOOK, BOSHUKIINX
TPYAHOCTEN;

—OLICHUBATh COOTBETCTBHUE PE3YIbTATA LIEIH U YCIOBHUSIM.

OmoyuonansvHlil unmMeENIEKM .

—CTaBUTHh Ce0s HA MECTO APYroro 4eioBeKa B XOJE CIIOpa WM JWUCKYCCHH Ha HAYYHYIO TeMy, NOHHMATh
MOTHBBL, HAMEPEHUS U JIOTUKY APYroro.
Ilpunamue ceon u opyzux:

—TIpU3HABATh CBOE MPABO HA OMIMOKY NPW pEHICHUHN (PH3MUYECKUX 3ajJad WM B YTBEP)KACHUSIX HA HaydHBIC
TEMBI U TaKOE K€ MPaBo IPyroro.

NMPEOMETHbBIE PE3YNbTATbI
7 knacc

[IpenmerHsle pe3ymbTaThl Ha 0a30BOM YPOBHE JODKHBI OTPaXaTh C(HOPMUPOBAHHOCTH y OOYHJArOIIMXCS
YMEHUI:
—MWCIIONIB30BATh MOHATHS: (PU3NIECKUE U XUMUYECKHE SBICHUS; HAOIOEHNE, SKCIIEPIMEHT, MOJIEIb, THUITOTE3a;
eMMHNIBI (U3WIECKUX BEJMYHMH; aTOM, MOJIEKYNa, arperarHble COCTOSHHS BemiecTBa (TBEPIOE, KHIKOE,



ra3oo0pas3Hoe); MEXaHWYecKoe JBIKEHHE (paBHOMEPHOE, HEpaBHOMEpHOE, NPSIMOIMHEHHOE), TPaeKTOpHS,
paBHoOzEHCTBYIOmAs cul, ieopmanust (ynpyrasi, IilacTHYEcKast), HEBECOMOCTb, COOOIIAIONINECS COCYbI;

—paznuuath saBiueHus (AudQy3us; TEIUIOBOE JBIDKCHHE YACTHI[ BEIIECTBA; PAaBHOMEPHOE [BIDKCHUE;
HEPaBHOMEPHOE JIBIKECHUE; UHEPIMS; B3AaUMOJCHUCTBHE TEN; PABHOBECHE TBEPABIX TEIN C 3aKPEIUIEHHON OCBIO
BpallleHUs; TIepefavya MaBlIeHUs TBEPIBIMHU TEJNaMH, JKUAKOCTAMH M Tra3aMiy; aTMoc(epHOe aBIICHHE;
IUTaBaHKE TeJl; MPEBPAIICHNST MEXaHNIECKOW YHEPTHH) MO OIHCAHUIO UX XapaKTEPHBIX CBOMCTB W Ha OCHOBE
OIIBITOB, JIEMOHCTPUPYIOMINX AaHHOE (pU3NUEcKoe SIBJICHUE;

—pacno3HaBaTh NPOSBIEHHE W3YYCHHBIX (H3MYECKUX SIBJICHHH B OKPYXKAlOIeM MHpE, B TOM YHCIIE
(usnueckre SBICHUS B MPHUPOJE: NPHUMEPHI ABIXEHHUS C Pa3IUYHBIMA CKOPOCTSIMH B JKUBOW M HEXHBOH
NIpUpOJe; JEHCTBUE CHJIBI TPEHUs B IIPHPOJE U TEXHUKE, BIHMSHUE aTMOC(PEPHOrO AaBICHHS Ha >KUBON
OpraHu3M; IUIaBaHHWE pbIO; phlYard B TeNe 4YeJOBeKa; NMPH STOM IIEPEBOJAMTH MPAKTHYECKYIO 33/1a4y B
y4eOHYI0, BBIIEISATH CYIIECTBEHHBIE CBOMCTBA/TIPH3HAKN (PM3NYECKHX SBJICHHI;

—OIMCHIBaTh M3YYEHHBIE CBOMCTBA TeN W (U3NYECKUE SIBJICHHSA, MCHONB3Yys (U3MUECKHE BEIMYHMHBI (Macca,
00BEM, TIJIOTHOCTH BEIECTBA, BpEMs, MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIIPYIOCTH, CHIIA TSDKECTH,
BEC Tella, CUJIa TPEeHUsl, JaBjieHue (TBEPIOro Tena, KUAKOCTH, ra3a), BBHITAIKMBAIOIIAS CHIIa, MEXaHUYecKast
pabora, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHIIbL, KO3((UIMEHT MOJe3HOro NEHCTBHUS MEXaHHU3MOB,
KWHETHYeCKass W TOTEHIMANbHAsl SHEpPTus); MpU ONUCAHHH IPAaBUIBHO TPAKTOBAaTh (DU3UUECKUH CMBICT
UCTIONBb3YeMbIX BEJIMYMH, HMX OO0O3HAYEeHWS M eIWHHIBI (DU3NYECKUX BEIWYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO0 BENMYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TpadUKu H3YydEHHBIX
3aBHCHMOCTEH (PM3MYECKUX BETUYUH;

—XapaKTepu30BaTh CBOMCTBa TeJd, (DM3MUYECKUE SBJICHUS M MPOIECCH, HCHONB3Ysl MpPaBWIIa CIOXKEHHS CHII
(Bmoib omHOM mpsiMoii), 3akoH ['yka, 3akoH [lackains, 3akoH ApxuMesna, NPaBWIO PABHOBECHS pblyara
(bmoka), «3070TOE MPaBUIIO» MEXaHHKH, 3aKOH COXPAHEHWs] MEXaHHYEeCKOW JHEpruu; NpPH 3TOM JaBaTh
CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA U 3alMCHIBATH €r0 MaTEMAaTHYECKOE BhIPAKEHHE;

fO6"b$lCH5lTb (bI/IBI/I‘ICCKI/IC ABJICHUS, TPOLICCCHI U CBOMCTBA TCJI, B TOM YHUCJIC U B KOHTCKCTC CI/ITyaHI/Iﬁ IMpaKTHUKO-
OPUCHTUPOBAHHOI'O XapaKTE€pa: BBIABIATL NPUYMHHO-CICIACTBEHHBIC CBA3U, CTPOUTH O6'I)$[CHCHI/IC us3 1—2
JIOTHYECKHUX NIaroB ¢ OMOpoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX SBJICHUH, PU3NYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

—pelars pacyéTHbIe 3aJa4u B 1—2 AeHCTBHUSA, MCIOIB3YS 3aKOHBI M (OPMYIIBI, CBA3bIBAIONIME (DU3HUECKHE
BEIIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJauyd 3alMCHIBATh KPATKOE YCIOBHE, MOACTABIATH (DH3MUECKUE
BEITMYMHBI B (JOPMYIIBI M IPOBOAUTH PAacd€Thl, HAXOAUTH CIPABOYHbIC JaHHbIEC, HEOOXOANUMBIC Ul PEIICHHS
3aJa4, OLCHUBATh PEATUCTHYHOCTD IOIY4SHHOH (DM3HYECKOM BEINUHHBI;

—pacno3HaBaTh NPOOJIEMbI, KOTOPbIE MOXKHO PEMIUTh NpU MOMOIIM (H3HYECKHX METONOB; B ONHCaHUU
UCCIIEZIOBAaHUS BBLACNIATH IPOBEPSIEMOE MpEANoNoKeHue (THIOTe3y), pa3indaTb W HHTEPIPETHPOBATH
HOJIy4eHHBIN Pe3y/bTaT, HAXOAUTh OIIMOKH B XOAE OIBITA, AeJaTh BEIBOIBI 110 €r0 PE3yIbTaTaM;

—TIPOBOJIUTD OIBITHI 110 HAOMIOACHUIO (PU3NUECKUX SIBICHUH WIH (DU3MUECKUX CBOWCTB TeNl: (OPMYIHUPOBATH
NpOBepsieMble TPENOIOKEeHUs, COOMPATh YCTAaHOBKY M3 IPEIUIOKEHHOI'O 00OpYIOBAaHUS, 3aIllMCHIBATH X0
onbITa ¥ (OPMYIHPOBATEH BBHIBOJIBI;

—BBINOJHATh TPSIMbIE M3MEPEHHs pAacCTOSHMSA, BPEMEHM, Macchl Tena, o0bEéMa, CHWIIBI M TEMIEpaTyphl C
UCIIONB30BAaHUEM AaHAJIOTOBBIX M IM(POBBIX NpUOOPOB; 3alUCHIBATh IIOKA3aHHUS HPHOOPOB € Y4ETOM
3aJIJaHHOMN aOCONMIOTHOM MOTPEIIHOCTH U3MEPEHUIT;

—TpOBOAUTE HCCIEIOBAHUE 3aBHCHMOCTH OIHOW (U3MUECKON BEIWYMHBI OT APYLOH C HCIOJIb30BAaHHEM
TIPAMBIX U3MEpPEHNH (3aBUCHMOCTH ITyTH PAaBHOMEPHO JBIKYILETOCs Tela OT BPEMEHH JBIKECHUS TENA; CHIIbI
TPEHHs CKOJIBXEHHUsSI OT CHJIBI JABJIEHHSA, KauecTBa OOpabOTKM MOBEPXHOCTEH TEN M HE3aBUCUMOCTH CHJIBI
TpEeHHs OT IUIOIIAJN CONPUKOCHOBEHHMS TEJN; CHJIbI YIPYTOCTH OT YUIMHEHHS NPYKUHBI, BBITAIKHWBAIOIICH
CHIIBI OT 00BhEMa MOTPYXKEHHOM YacTH Tella U OT IUIOTHOCTH JKUAKOCTH, €€ HEe3aBHCHMOCTH OT IDIOTHOCTH
Tena, OT TIyOMHBI, HA KOTOPYIO HOTPYKEHO TEJO; YCIOBMI IUIaBaHWA TEJ, YCIOBHM PaBHOBECHS pblyara H
OJIOKOB); y4acTBOBAaTh B IUIAHUPOBAHWM Yy4eOHOr'O WCCIENOBaHMA, COOMPATh YCTAHOBKY M BBIIOIHATH
W3MEpEeHns, Cleayd TPeUIOKEHHOMY IUIaHy, (HUKCHPOBAaTh pE3yNbTaThl MOJYYCHHOH 3aBHCHMOCTH
(U3MUECKUX BENMYMH B BHIE NPEUIOKCHHBIX TAaOMUI] M TrpadUKOB, NEIaTh BBIBOABI IO PE3YIbTaTaM
HCCIIEIOBAHMUS;

—TIPOBOJINTH KOCBEHHBIE N3MEPEHMS (PU3NIECKUX BENWYMH (INIOTHOCTH BEIIECTBA JKUIKOCTH M TBEPAOTO TeNa;
CWJa TPEHHs CKOJBLKCHHWS; IAaBICHHE BO3/1YXa; BBHITAIKHMBAIOIIAS CHJIA, JCHCTBYIOINAS Ha MOTPYXEHHOE B
KHUIKOCTh TeNo; Ko3(pQUIMEHT mone3HOro MAeHCTBHA MPOCTBIX MEXAHU3MOB), CHEXys TPEITOKEHHON
WHCTPYKIOMHU: TIPYU BBIMOMTHEHUH HW3MEPEHHH CcOOMpaTh HSKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUHCIISATH
3HA4YEHHNE NCKOMOW BEINYMHEI;

—Cco0JIo1aTh paBUJIa TEXHUKH O€30ITaCHOCTH ITpU paboTe ¢ 1abopaTopHBIM 000PYAOBaHUEM;

—yKa3bIBaTh NPHUHIMIBI ACHCTBUS IMPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHl, TEPMOMETP, THMHAMOMETD,
coo0mIaronecs: cocyasl, 0apoMeTp, pbIyar, MOABHKHBINA M HETTOBIDKHBIN OJIOK, HAKJIOHHAS! TIOCKOCTH;

—XapaKTepu30BaTh MPUHIUIBI JEUCTBHUS M3YYEHHBIX NMPHOOPOB M TEXHWYECKHX YCTPOMCTB C OMOPOH Ha HMX
omucaHua (B TOM 4YHCIE: TMOIMIMITHUKH, YCTPOWCTBO BOAONPOBOIA, TMIPABINYECKHH Ipecc, MaHOMET,
BBICOTOMEp, ITOPIIHEBOM HACOC, apeoMeTp), HCHONb3ys 3HAHHWS O CBOMCTBaX (HM3MUYECKUX SBICHHH H



HE00XOIUMBIC (PU3UUCCKUE 3aKOHBI U 3aKOHOMEPHOCTH;

—TIPUBOAUTH TPUMEPHI / HAXOIWTH WH(POPMANHUIO O MPUMEPaX MPAKTUICCKOr0 HCIONH30BAHUS (DU3UICCKUX
3HAHWH B TIOBCCMHEBHOW JKU3HU U OOecreueHws] OC30ImacHOCTH TpH OOpamieHHHd ¢ TpUOopaMu H
TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHCHHUS 3JI0POBBS M COOJIFOJICHHS HOPM 3KOJIOTHUECKOTO TOBCICHUS B
OKpY:Karouien cpene;

—OCYIIECTBIIATH OTOOP UCTOYHHUKOB MH(MOpMAITH B ceTH MHTEpHET B COOTBETCTBUH C 3aJJAHHBIM ITOUCKOBBIM
3aIpocoM, Ha OCHOBE HMCIOIIUXCS 3HAHMKA M IMYTEM CPABHCHUSA pAa3JIMYHBIX HMCTOYHHKOB BBIJCIATH
HH(POPMAIIUIO, KOTOpas SIBJISICTCS MPOTHBOPEYHBOM HITH MOKET OBITh HETOCTOBEPHOM;

—WCIOJIb30BAaTh MPH BBITOJHCHUM YYCOHBIX 3aJaHWH HAYYHO-TIOMYJISAPHYIO JUTEPATypy (HHU3UIESCKOTO
COJICp)KaHUs, CIPABOYHBIC MAaTEpHAINBI, PeCYpChl ceTh MHTEpHeT; BIIaJeTh NMpUEMaMH KOHCIICKTHPOBAHUS
TEKCTa, Mpeodpa3oBaHus HHGOPMAIIUU U3 OJHOW 3HAKOBOW CHUCTEMBI B JAPYTYIO;

—CO03/1aBaTh COOCTBCHHBIC KpATKHE IHCHbMECHHBIC W YCTHBIC COOOIICHHS HA OCHOBE 2—3 HWCTOYHHKOB
uHpOpMAUU GUIUIESCKOTO COACPIKAHKS, B TOM YHCIIC TyOIIMYHO JIeIaTh KPATKUE COOOIICHHS O Pe3yiibTaTax
MPOCKTOB WJIM YYCOHBIX KCCICIOBAHUI, TPH 3TOM TPaMOTHO HCIOJIb30BATh W3YUCHHBIN TMOHATUHHBIN
ammapaT Kypca (U3HKH, COMPOBOXKIATh BRICTYIUICHHE MTPE3CHTAIHECH;

—IpY BBIMIOJIHEHUH YYEOHBIX MPOSKTOB M UCCIICAOBAHUIA PACIPEICNIATh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU
C TIOCTaBJICHHBIMHU 3aJauyaMH, CJCIUTh 3a BBINOJHCHHEM IUIaHA JCHCTBUH, aJCKBaTHO OIICHHBAThH
COOCTBEHHBIN BKJIA]] B JCATEIILHOCTh TPYIIIBI; BHICTPAUBATh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YIUTHIBAS
MHCHHUE OKPYKAFOITHX.

8 knacc

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh C(OPMUPOBAHHOCTH Y OOYYArOIIMXCS

YMEHMM:

—MHUCIIOJIB30BAaTh INOHATHA. MaAacCa U paBMepr MOJ'ICKyJ'I, TCIJIOBOC ABMXKXCHUEC ATOMOB U MOJ'[GKyJ'[, aneFaTHbIe
COCTOAHMA BCIICCTBA, KpI/ICTaHHI/IquKI/Ie u aMop(j)HHe TCia, H&CI)ILHGHHI)IIZ u HGH&CBIHLCHHbIﬁ nap, BJIAXKHOCTH
BO3/lyXa; TEMIIEPATYypa, BHYTPEHHss DHEPIrusi, TEIUIOBOM IBUIATElb; 3JEMEHTAPHBIA 3JIEKTPUYECKUN 3apsf,
3JIEKTPUYECKOE I10JIE, IPOBOJHUKY U JUAJIEKTPUKH, IIOCTOSHHBIM 2JIEKTPUUYECKUI TOK, MATHUTHOE I10JIE;

—pa3nuuarh sBiIeHHs (TEIUIOBOE paclIMpeHHe/CKaThe, TeIulonepenada, TEINIOBOE PABHOBECHE, CMadyHMBaHHE,
KallWULIpHBIE ABJICHUS, WCIAapeHre, KOHJCHCALUs, TUIaBJIeHUe, KpUCcTaIUIn3almsa (OTBepIieBaHNe), KUIICHHUE,
TeruIonepesayda (TerIonpoBOIHOCT, KOHBEKIINS, H3JIyICHNE); ANEKTPU3aNKs Tell, B3aUMO/IeHICTBHE 3apa/0B,
JIEUCTBUS 3JIEKTPUUYECKOrO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOIECHCTBHE MAarHUTOB, IEHCTBHE MarHUTHOI'O
HOJISL HA TIPOBOJHUK C TOKOM, JICKTPOMAarHUTHAsI MHAYKIHS) [0 ONMCAHHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OINBITOB, AEMOHCTPUPYIOLIHX TaHHOE (PH3HYECKOE SBICHHE;

—pacno3HaBaTh MPOSBJICHHE H3YYCHHBIX (U3MYECKUX SIBJICHHHA B OKPYXKAIOIIEM MHpPE, B TOM YHCIE
¢usnueckue SBICHHS B TPHUPOJAE: IMOBEPXHOCTHOE HATSXKEHWE M KANWULIPHBIC SIBICHUS B IIPHPOJIE,
KpUCTaJUTBl B mpupoze, u3nydenue CoiHIA, 3aMep3aHre BOAOEMOB, MOPCKHE OpH3bI, 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHEera; dJIEKTPHUYECKUE SIBICHUS B aTMOcdepe, EKTPUIECTBO KUBBIX OPraHU3MOB; MarHUTHOE
nose 3eMiid, Jped IMOII0COB, POJIb MATHUTHOTO TOJISI JUIs JKH3HU Ha 3emiie, TOJSIPHOE CHUSTHHE; IPU 3TOM
MePEeBOINTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO, BBIIENSATh CYIIECTBEHHbIC CBOMCTBA/MPU3HAKH (DPU3UUECKUX
SIBIICHHUI;

—OIKUCHIBATh M3YYEHHBIE CBOMCTBA Tl M (U3MUCCKHUE SBICHMS, WCHONB3YS (DU3NYECKHE BETHIMHBI
(TemmepaTypa, BHYTPEHHSS 3HEPIHs, KOJIWYECTBO TEIUIOTHI, YICNbHAs TEIUIOEMKOCTh BEIIECTBA, YACIbHAS
TEIJIOTa IUIABJICHUWS, YHAeNbHas TEIJIOTa MapooOpa3oBaHWs, YAENbHAas TEIUIOTa CrOpaHUs TOIUIMBA,
KO3((GHUIMEHT TONE3HOTO JCHCTBUS  TEIJIOBOW  MAIIMHBI, OTHOCHTENbHAs BJIAXHOCTH BO3IyXa,
IEKTPUUYECKUN 3apsijl, CWiIa TOKA, 3JIEKTPUYECKOE HAIPSIKEHHE, CONPOTHBICHHE NPOBOJHMKA, YIEIBHOE
COIPOTHUBIICHUE BEIIECTBA, pabOTa M MOIIHOCTh 3JIEKTPHUUECKOTO TOKA); MPH OMHCAHHUU IIPABHIBHO
TPaKTOBAaTh (PU3UYECKUI CMBICIT HCIIONB3YEMbIX BEMYHMH, 0003HAYEHHS W SIMHHLBI (PM3MYECKHX BEIUYHH,
HaxoJWuTh (OPMyYINbI, CBSA3BIBAIOIINE IAHHYIO (PU3NYECKYIO BEIMYMHY C APYTMMH BEIWYWHAMH, CTPOUTH
rpadyKy U3y4EHHBIX 3aBUCUMOCTEH (DM3MUECKHX BEINYNH;

—XapaKTepu30BaTh CBOWCTBA TN, (M3MUYECKUE SBICHHWS W IPOLECCHI, HCIOIB3YyS OCHOBHBIC ITOJIOKEHHUS
MOJIEKYISIPHO-KHUHETHIECKOH TEOpPUH CTPOCHWSl BEUIECTBA, MNPHWHIOWI CYNEpHO3WINH Tonel (Ha
Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsana, 3akoH OMa I ydacTka Iemnd, 3akoH J[xoyms—IJleHmna,
3aKOH COXPAHEHWs] >HEPrWu; IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIMpPOBKY 3aKOHAa M 3aIMCBIBATH €TO
MaTEMaTHIeCKOe BBIPAKEHNE;

—O00BACHATH (U3MUECKHE TPOIECCHl M CBOWCTBAa TENM, B TOM YHWCIE W B KOHTEKCTE CHUTYallMd IPAKTHKO-
OpPHEHTHUPOBAHHOTO XapaKTepa: BBIABIATH MPUYNHHO-CIIEACTBCHHBIC CBS3H, CTPOUTH OOBSCHeHHE M3 1—2
JIOTHYECKHX IIAroB ¢ OMOPOH Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3NUECKUX SIBICHUH, (PU3MUECKUX 3aKOHOB MIIH
3aKOHOMEPHOCTEH;

—pemarts pacuyéTHbIE 3a1addl B 2—3 JIEWCTBHS, WCIOIB3Ys 3aKOHBI U (DOPMYIIBI, CBSA3BIBatOMINE (DU3UUECKUE



BEIMYMHBI: Ha OCHOBE aHAJM3a YCIIOBUS 3aJaddl 3alMChIBaTh KpPAaTKOE YCJIOBHE, BBIABISITH HEIOCTATOK
JAHHBIX JUISl PEIICHUS 33Ja4, BHIOMPATh 3aKOHBI U (HOPMYJIBl, HEOOXOANMBIE JUIA €€ pelIeHus], TPOBOANTD
pacy€Thl ¥ CPaBHUBATH MTOTYYEHHOE 3HaUCHNE (DU3NUECKOM BETMUIHNHBI C U3BECTHBIMH JaHHBIMH;

—pacno3HaBaTh MPOOIEMBI, KOTOPHIE MO’KHO PEIIUTh TP MOMOIIN (PU3MYECKUX METO/I0B; UCTIONB3Ys OIICaHNe
WCCIIEIOBAHMS, BBIJEIATh IPOBEPSiEeMOE TNPEAIOI0KEHHE, OICHNUBATh NPABIILHOCTH IMOPSIKA MPOBEICHUS
WCCIIeJOBAHMS, 1eNIaTh BBIBOIBI;

—TIPOBOJIUTH OIBITHI 10 HAONIOAEHHUIO (PU3NYECKUX SIBIEHHH Wi (DU3NUECKUX CBOWCTB Tel (KaWUIIPHBIC
SIBIICHUS, 3aBUCHMOCTh JIaBJIEHHMs BO3AyXa OT ero o0béMa, TEeMIIepaTypbl; CKOPOCTH Mpolecca
OCTHIBaHUS/HATPEBaHUS TPH W3JyYEHHH OT LBETa M3JIydYalolIei/Ioronaooneil ToBEpXHOCTH; CKOPOCTh
WCTapeHHus BOABI OT TEMIEpaTypbl >KUAKOCTH W IUIOMIAqH €€ IIOBEPXHOCTH; OJIEKTpHU3alMi Tel H
B3aMMOJICHICTBUE JJIEKTPUYECKUX 3apsoB; B3aUMOJECHCTBHE TMOCTOSIHHBIX MarHUTOB, BH3YaJIH3alLlUs
MarHUTHBIX TI0JIEH MOCTOSHHBIX MAarHWTOB; JEHCTBUSI MarHUTHOTO TIOJsI HA TPOBOJHHMK C TOKOM, CBOMCTBa
JJIEKTPOMAarHuTa, CBOMCTBA DJIEKTPOABUTATENsl MOCTOSHHOTO TOKa): (OpMYIHMpOBaTh MpOBEPSEMBIE
NPEIONOKEHNs, COOMPaTh YCTAHOBKY W3 MPEAIOKEHHOI0 OOOpYIOBaHHMS; OMKCHIBATH XOJ OMBITA U
(OpMyaHpOBaTH BBIBOJIBI;

—BBINOJHATH NMPSIMbIE U3MEPEHHS TEMITEPATYPhl, OTHOCUTEIBHOW BIaXKHOCTH BO3/1yXa, CHIIBI TOKA, HATPSDKEHUS
C HCIOJB30BAHUEM aHAJIOrOBBIX NPUOOPOB M JATYMKOB (PM3MYECKUX BEJIIMYMH; CPABHUBATH PE3YJIbTAaThI
U3MEPEHUI ¢ yIETOM 3aTaHHOM aOCOMFOTHOW TOIPEIIHOCTH;

—TIPOBOJIUTh HCCIIEIOBaHNE 3aBHCUMOCTH OJHON (PU3MYECKOH BENMYMHBI OT JPYrod C HCHOJIb30BaHHUEM
NPSMBIX W3MEPEHHUH (3aBHCHMOCTH COIPOTUBIICHHS MPOBOJHHMKA OT €r0 JUIMHBI, IUIOLIAJH TMONEPEYHOro
CEUCHUSA U YACJIBHOI'O COINPOTHUBJICHUSI BEHICCTBA IMPOBOJAHHKA; CHJIbI TOKa, UAYLICTO0 4€peE3 IMPOBOAHUK, OT
HaNpsOKeHUs Ha IPOBOJHHMKE, WCCJICIOBAaHHE IOCIEIOBATEIbHOIO M NapajuIebHOIO  COCAWHEHUIt
l'[pOBOJlHI/IKOB)Z IUIAaHUPOBATh HUCCIICA0BAHUC, CO6I/IpaTI) YCTaHOBKY M BbINOJIHATE HU3MEPCHUS, CIICAYs
NPEIUIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3yJbTaThl MOJYYeHHOIH 3aBHCUMOCTH B BHJE TaOJIHIl U rpadHKOB,
A€JIaTb BbIBOJABI IO PE3YIbTaTaM HCCJIICAOBAHUS;

—TMpPOBOJIUTh KOCBEHHBIE W3MepeHMs (usnueckux BenuuunH (yaenbHas TEIIOEMKOCTh — BellleCTBa,
CONPOTHUBIICHHWE IIPOBOAHMKA, PabOTa W MOIIHOCTh DJIEKTPHUYECKOrO0 TOKA): IUIAHMPOBATH H3MEPEHHS,
coOMpaTh SKCHEPUMEHTANBHYIO YCTaHOBKY, Clelysd NPEeNIOKEHHOW MHCTPYKLMH, W BBIYUCIATH 3HAYEHHE
BEJINUUHBI,

—Cco0Jr01aTh IPaBUJIa TEXHUKH 0€30MaCHOCTH MpU padoTe ¢ 1abopaTopHbIM 000pyI0BaHHEM;

—XapaKTepU30BaTh MPUHLMIIBI JEHCTBUA M3YYCHHBIX NMPUOOPOB M TEXHHYECKUX YCTPOWCTB C ONOpPOH Ha HX
omnucaHus (B TOM 4HCIJIE: CHCTEMA OTOIUIEHHS JIOMOB, TMIPOMETP, MapoBas TypOHHA, aMIIepMETp, BOIBTMETP,
CUETUUK DIIEKTPUYECKOH DHEPTUH, DIICKTPOOCBETUTENbHbIE NPUOOpPHI, HArpeBaTENbHBIC 3JIEKTPOIPHOOPHI
(npuMepsl), AIEKTPUUYECKUE NPEIOXPAHUTENH; 3JICKTPOMArHUT, 3JIEKTPOIBMUIATENb IOCTOSHHOIO TOKA),
UCIIONB3YS 3HAHHA O CBOHCTBAaX (PU3UMUECKUX SBICHUH U HEOOXOIUMBIE (PM3MYECKHE 3aKOHOMEPHOCTH;

—pacno3HaBaTh MIPOCThIE TEXHUUYECKHE YCTPOWCTBA M M3MEpPHUTENbHBIE MPUOOPHI M0 CXeMaM M CXEMaTHYHBIM
pUCYHKaM (GKHJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTaTelb BHYTPEHHErO CrOpaHMs,
3JIEKTPOCKOII, PEOCTAT); COCTABIIATh CXEMbI AJIEKTPUUECKUX IIETIEH ¢ MOCIeOBAaTENbHBIM U MapajeIbHbIM
COCIMHEHUEM 3JIEMEHTOB, pa3Indas yCIOBHbIE 0003HAUEHUS SJIEMEHTOB JIEKTPUUECKHX LIeTIeH;

—TMpPHUBOJUTH MPUMEPHI/HAXOAUTH HHGOPMALHUIO O IPHMEpax NPAKTHYECKOTO HCIIOIb30BAHMA (DU3MUECKHX
3HAHWH B TIOBCEIHEBHOW JKM3HU U1 obOecredeHws] OE€30IMacHOCTH TMpH OOpameHnd ¢ TpudopaMu H
TEXHHYECKUMHU YCTPOWCTBAMH, COXPAHEHMsS 37J0pPOBbS M COOJIOJCHUS HOPM 3KOJOTHYECKOTrO ITOBEACHHS B
OKpYKarollen cpenue;

—OCYILECTBIATh ITOUCK HMH(OpMaImy (QU3MUECKOro copep)kaHus B ceTH MHTepHeT, Ha OCHOBE MMEIOLIHXCS
3HAaHUH M IyTEM CpaBHEHHS MONOJHHUTEIBHBIX HCTOYHHKOB BBIAEIATH MH(MOPMAIMIO, KOTOpas SBISCTCS
MIPOTHBOPEUNBOM MM MOXKET OBITH HEJOCTOBEPHOM;

—MWCIIONB30BaTh IIPH  BBINOJHEHWM YYEOHBIX 3aJaHUM HAYYHO-TIOMYJISIPHYIO JIHTEpaTypy (usndeckoro
COZIEpXKaHWs, CIIPaBOYHbIE MAaTEpPHAJbl, PECYpChl CeTH VHTEpHET;, BIaAeTh MPHEMaMN KOHCIIEKTHPOBAHHSA
TEKCTa, Mpeodpa3oBaHus HHPOPMAIIMHU U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIE MMCEMEHHBIE W KPATKUE YCTHBIE COOOIIEHNUS, 000011ast HH)OPMAIIHIO U3 HECKOIBKUX
HCTOYHHMKOB (PM3NYECKOTrO CONEep)KaHMs, B TOM YHCIE ITyOJTMIHO MPEICTAaBISATh PE3YIbTAThHl IIPOCKTHON HIIH
HCCIIEIOBATENIbCKON AESITENbHOCTH; MPU 3TOM T'PAMOTHO HCIIOJB30BAaTh W3YYEHHBIM NOHATUMHBIN amnmapar
Kypca (PM3UKH, COPOBOXK/IATh BEICTYIJICHNE MIPE3EHTAINEH;

—TIpY BBIMOJIHEHUH Y9eOHBIX MMPOEKTOB M UCCIEAOBAHNH (PU3NIECKUX MPOIIECCOB PACHPENENSITh 00S3aHHOCTH B
TpynIe B COOTBETCTBHM C IOCTABJICHHBIMH 3aJadaMH, CICIUTh 3a BBIMOJIHEHWEM IUIaHa JCHCTBUA W
KOpPpPEKTHPOBATh €ro, a/JeKBaTHO OIEHUBATh COOCTBEHHBIH BKIaJ B JIEATENLHOCTH TPYIIIBI, BHICTPAHBATH
KOMMYHHKAaTHBHOE B3aMMOEHCTBUE, IPOSBIISAS TOTOBHOCTh Pa3periaTh KOHQIIUKTHIL.
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[IpenmerHsle pe3ynbraThl Ha 0a30BOM YpPOBHE JOIDKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTH y OOYYaIOIIUXCS

YMEHHUH:

—MWCIIONb30BaTh IOHATHS: CHCTEMa OTCU€Ta, MaTepHalbHas TOYKa, TPAeKTOPHs, OTHOCHTEIHEHOCTD
MEXaHWYEeCKOro JBIDKEHWs, Jjedopmarus (ympyras, IUIacTHUYecKas), TpPEHHE, LEHTPOCTPEMHTEIEHOE
YCKOpEHHE, HEBECOMOCTh U TIEPErpy3KH; LIEHTP TSHKECTH; aOCOIIOTHO TBEPOE TEINO, IEHTP THKECTH TBEPIOTO
Tela, paBHOBECHE; MEXaHNYECKHE KOJIeOaHHsI M BOJIHBI, 3BYK, MH(Pa3BYK U yIbTPa3BYK; JIEKTPOMarHUTHEIE
BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTb M JaJIbHO30PKOCTh, CIIEKTPBI MCIYCKaHUS U
TIOTJIOIEeHNS; anb(a-, 6eTa- 1 TaMMa-I3JTydeHH s, H30TOIIb, SiIepHasi SHEPreTHKa;

—pa3nuuarh SIBJICHUS (paBHOMEpHOE M HEPaBHOMEPHOE TMPSIMOJHMHEHHOE [BIDKEHHE, PaBHOYCKOPEHHOE
MPSMOJIMHEWHOE JIBI)KEHHWE, CBOOOJHOE TIaJiecHUe Tell, DPAaBHOMEPHOE [BIDKEHHE I10 OKPYXHOCTH,
B3aMMOJICHICTBUE TEN, PEaKTHBHOE ABIKEHHE, KolieOaTelnbHOE JBWKEHHE (3aTyXarole M BBIHYKICHHBIE
Koje0aHus), PE30HAHC, BOJHOBOE JBIKCHHE, OTPa)XKEHHE 3BYKa, IPAMOJIMHEHHOE paclpoCTpaHEHUe,
OTpaKeHHE U IIPEJIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE OTPa)kKeHUE CBETa, Pa3JIokKeHHe OelIoro cBera B
CIIEKTp M CJOXXEHHWE CIHEKTPalbHBIX IIBETOB, JHMCIIEPCUSl CBETa, ECTECTBEHHAs pPaJHOaKTHBHOCTb,
BO3HUKHOBEHHE JIMHEHUYATOrO CIIEKTpa M3JIY4EHUs) MO OMMCAHWIO MX XapaKTepPHBIX CBOWCTB W Ha OCHOBE
OTBITOB, JIEMOHCTPUPYIOMINX AaHHOE (PU3NUECKOE SIBIICHUE;

—pacno3HaBaTh MpOSBJICHHE HW3YYEHHBIX (DU3MYECKHX SBICHHH B OKpYXamolieM Mupe (B TOM 4YHCIe
(usnueckre sBICHHUS B IIPUPOJIE: NPUIUBBI U OTIIMBBI, JBIKEHHE Tu1aHeT CONHEYHOI CHCTEMBI, peaKTUBHOE
JIBIDKEHUE JKUBBIX OPraHU3MOB, BOCIIPHSATHE 3BYKOB JKHBOTHBIMH, 3€MJIETPSICEHHE, CEHCMHYECKHE BOJIHBI,
I[yHaMH, 05XO0, IIBE€Ta TeJ, ONTHYECKHE SIBJICHHS B MPHPOJE, OHOJOrMYECKOe MACHCTBHE BHANMOTO,
yAbTPa(UONETOBOIO M PEHTTEHOBCKOIO H3JIYYEHWIl; €CTECTBEHHBIH PaJHOAKTUBHBIA (DOH, KOCMHUYECKHUE
JIy4d, paAUOaKTUBHOC MU3JTYYCHHE MNPUPOAHBIX MHUHEPAIIOB; ﬂeﬁCTBHC PaaAuOaKTUBHBIX I/ISJ'[y'{eHI/Iﬁ Ha
OpraHusm ‘IeJ’IOBCKa), IIpu 5TOM MNEPEBOAUTH IPAKTUYECKYIO 3aJ1a4y B y‘{e6HyI0, BBIACIIATE CYIIECTBEHHBIC
CBOMCTBa/NIPU3HAKU (PU3HUYECKUX SIBIICHUI;

—OIUCBIBATh U3YUYCHHBIC CBOMCTBaA TeI U d)I/ISI/I‘{eCKI/Ie SIBJICHUS, UCIIOJIB3YsI (1)1/131/1‘{601(]/16 BCJIIMYNHBI (cpelesm )41
MI'HOBCHHAasl CKOpPOCTb Te€jla TIPpHU HEPABHOMEPHOM JABHKEHUU, YCKOPCHUE, NEPEMEIICHUE, ITYTb, YIJIOBas
CKOPOCTb, CHMJIa TPEHUs, CHJa YNPYIOCTH, CHJIa TSDKECTH, YCKOpPEHHE CBOOOJHOrO MaJeHWs, Bec Tena,
UMIIyJbC TeJa, WMMITYJIbC CHJIBI, MEXaHWYecKas paboTa M MOIIHOCTb, IOTEHLUAlIbHAs 3HEpPrus Tena,
HOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, NOTEHIMATIbHAS SHEPTUS CKATOW MPYKHUHBI, KHHETUYECKasl SHEPTHs,
HOJIHAs MEXaHW4ecKas JHEprus, MepHoj] M yacTora KosneOaHWid, AJIMHA BOJHBI, TPOMKOCTH 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETA, II0KAa3aTeN b IPEIOMIICHHS CPEAbI); IPU ONMMCAHUHU MIPABHIBHO TPAKTOBAThH (PU3UUECKHUH
CMBIC]I HCHONIb3yeMBIX BENMYUH, OOO3HAYEHHS U EAMHUIBI (PU3MUECKHX BENUYUH, HAXOOUTh (HOPMYIIHL,
CBSI3BIBAIOINME JaHHYIO (M3MYECKYIO BEIMYHMHY C APYTHMH BEIWYHMHAMHM, CTPOUTH IPadUKH HM3Yy4EHHBIX
3aBUCUMOCTEH (PU3MUECKHX BEIUYMH;

—XapaKTepU30BaTh CBOIMCTBA Tel, (PM3MYECKUE SBJICHUS U MPOLECCH, UCIIONb3Ys 3aKOH COXPAaHEHHs SHEPTHH,
3aKOH BCEMMPHOTO TATOTEHUs, IPUHLUI CYNEPIO3UIMN CHUJI, IPUHIUI OTHOCUTENbHOCTH ['anmies, 3aKOHBI
HproToHa, 3aKOH COXpaHEHHS HMITYNbCa, 3aKOHBI OTPa)KCHUs] M TPEJOMIICHUS CBETa, 3aKOHbl COXPAHEHMS
3apsJ0BOTO U MAacCOBOTO YHCEN NPU SAEPHBIX PEaKUWsIX; MPH 3TOM JABAaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3aIIUChIBATh €0 MaTEMAaTUYECKOE BBIPA)KEHHUE;

—OOBICHATh (U3NUYECKHE MPOLECCHl U CBOHCTBA TN, B TOM YHCIE M B KOHTEKCTE CHTYallUd MPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBLABIATH NMPUYUHHO-CIEICTBEHHBIE CBS3U, CTPOMTH OOBACHEHHE M3 2—3
JIOTMYECKHUX IAaroB C ONOPOH Ha 2—3 M3y4EeHHBIX CBOIMCTBA (PM3NYECKUX SBJICHUH, (PH3UUECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEW;

—pemaTh pacuéTHbIE 3a1a4d (OIMHUPAIOIIUECS Ha CHCTEMY U3 2— 3 ypaBHEHHIT), UCIIONB3Ys 3aKOHBI U (POPMYIIBL,
CBSI3BIBAIOIIME (PM3MYECKUE BEIMYMHBI: HA OCHOBE aHAIIM3a YCIIOBHS 3aJa4M 3alMCHIBATH KPAaTKOE YCIIOBHE,
BBISIBIISITh HEAOCTAIONINE WM W30bITOYHBIC JAHHBIEC, BHIOMPATh 3aKOHBI M (HOPMYIBI, HEOOXOAMMBIE IS
pELIeHUs,, TPOBOJUTH pAacyE€Thl M OICHUBATh PEAJIUCTUYHOCTD IIONYYEHHOTO 3HA4YEeHUs (U3NUECKOH
BEJIMYMHBI;

—pacno3HaBaTh MPOOIEMBI, KOTOPHIE MOJKHO PEIIUTh MPH MOMOIIN (U3UIECKUX METOJ0B; UCIOIB3YsI ONMCAHUE
WCCIIEIOBAHMS, BBIZCIATh HPOBEPSEMOE MPEAIIOI0KEHHE, OICHNBATh MPABMIBHOCTD MOPSIKA MPOBEACHUS
HCCIIEIOBAHMS, IeNIaTh BBIBOJBI, HHTEPIPETHPOBATh PE3yIbTaThl HAOIIOICHUH U OIIBITOB;

—TIPOBOIUTH OIBITHI IO HAOMIOACHUIO (PU3NIECKUX SBICHUHN WA (PU3MUECKUX CBOUCTB TEIN (M3y4eHHE BTOPOTO
3akoHa HpIOTOHa, 3aKOHA COXpaHEHHs SHEPTUH; 3aBHCHMOCTh IEpHOa KOIEOAHUH MPYKHHHOTO MasTHHKA
OT MacChl Tpy3a M OKECTKOCTH TPYXKHWHB M HE3aBUCHMOCTh OT AaMIUIMTYAbl MajbIX KOJIEOaHMIA;
MIPSAMOJIMHEHHOE pACIpPOCTPAHEHHE CBETA, pAa3JIOKEHHWE Oenoro cBeTa B CIEKTP, H3yYEHHE CBOWCTB
n300pakeHHsI B TIJIOCKOM 3€pKajle M CBOMCTB M300payKeHWs MpenMeTa B coOMparolieil JInH3e; HabIoaeHne
CIUIOIIHBIX M JIMHEHYATHIX CHEKTPOB M3JIYYEHHS): CAMOCTOSITENIbHO COOMpaTh YCTaHOBKY M3 M30BITOYHOTO
Habopa 000py/10BaHUS; OMMCHIBATH XOA OIBITA U €T0 Pe3yNbTaThl, (HOPMYIUPOBATH BHIBOBI;

—TIPOBOJIUTH TIPH HEOOXOJMMOCTH CEPHIO TNPSMBIX M3MEPEHHH, Ompenensisi cpeaHee 3HaYeHHE H3MepsieMon
BenmnunHBl  ((OKycHOE  pacCTostHHe — coOmparomiell  JHH3BI);  OOOCHOBBIBaTH  BBIOOp  criocoba
M3MEpEeHNs/I3MEPUTENTFHOTO PpHoopa;



—TIPOBOJIUTH HCCJIEJOBAaHUE 3aBUCHMOCTEH (HM3MYECKMX BEIMYMH C HCIIOJIH30BAHMEM NPSMBIX H3MEpPEHHUH
(3aBHCHMOCTH ITyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JIBI)KEHHH O€3 HadalbHOM CKOPOCTH; IepHoja
KojeOaHUH MaTeMaTHYEeCKOro MasTHMKA OT JUIMHBI HUTH; 3aBHCHMOCTH YIJIa OTPaXKEHHsI CBETa OT yria
MaJIeHns] ¥ yrila IpesIOMIIEHHST OT YIJIa IaJICHHMs): TJIAaHUPOBATh MCCIIETOBAHUE, CAaMOCTOATEIIHLHO COOMpATh
YCTaHOBKY, (PMKCHPOBATh PE3yIbTaThl MOJTYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIMYHMH C YIETOM 3aJaHHOMN
TIOTPENTHOCTH U3MEPEHHH B BHJE TaOJIUI U IPpaMKOB, JeTIaTh BEIBOAKI [0 PE3yNIbTaTaM HCCIIeIOBAHMS;

—TIIPOBOJINTh KOCBEHHBIE HM3MEpEeHHs] (DU3UUECKHX BEJIMYUH (CPEIHSS CKOPOCTh M YCKOPEHHE Tela IIpH
PaBHOYCKOPEHHOM JIBW)KEHHH, YCKOPEHHE CBOOOIHOTO TMajeHHs, XECTKOCTh MPYXUHBI, KOI(PPHUIUESHT
TPEHHs CKOJIBKEHUS], MeXaH4YecKasi padoTa W MOIIHOCTh, 4aCTOTa M Mepro KOIeOaHUiH MaTeMaTHIECKOTO 1
MIPY)KUHHOTO MAasTHUKOB, ONTHYECKas CHiIa COOMparomiei JWH3BI, PaJHOaKTUBHBEIN ()OH): IUIAaHWPOBATH
H3MepeHusi; coOupaTh SKCHEPUMEHTAIBHYIO YCTAaHOBKY M BBIIONHATH M3MEPEHUS, CIIEAYs IMPeI0KEeHHOMH
HWHCTPYKLIMH; BBIYUCIIATH 3HAUEHUE BETMUMHBI U aHAIU3UPOBATh MOJYYEHHBIE PE3YyNIbTaThl;

—co0JIro1aTh IpaBUila TEXHUKH 0€30IaCHOCTH IIpH paboTe ¢ 1a00paTOpHBIM 000pyJOBaHUEM;

—pa3nuuaTh OCHOBHBbIE NPU3HAKM HM3YYEHHBIX (HU3MYECKHX MOJENeH: MaTepuanbHas Touka, aOCOMOTHO
TBEPJOE TENO, TOUEUHBIN MCTOUHHK CBETa, Jyd, TOHKas JIMH3a, IJIaHETapHas MOJENb aToMa, HYKIOHHas
MOJIeNIb aTOMHOT 0 SJIpa;

—XapaKTepu30BaTh MPUHIMUMBI JEWCTBHUS M3yYEHHBIX NMPHOOPOB M TEXHWYECKHX YCTPOKMCTB C ONOPOH Ha HX
ornucaHus (B TOM YHCIE: CIIUIOMETP, JaTYUKHU TOJIOKEHUS], PACCTOSIHUS M YCKOPEHHsI, paKeTa, 9X0JIOT, OYKH,
nepuckor, (oToannapar, ONTHYECKHE CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), MCTONb3ys
3HaHMS O CBOMCTBAaX (PM3MUYECKUX SIBICHUI U HEOOXOJUMBbIe (PH3UIECKUE 3aKOHOMEPHOCTH;

—HCIIOJIb30BaTh CXEMbl M CXEMATHYHBIC PHUCYHKU M3YYCHHBIX TEXHUYCCKUX yCTpOﬁCTB, N3MEPHUTCIBbHBIX
NpuOOPOB U TEXHOJOTUYECKUX MPOIECCOB MPHU PEIICHUH YYeOHO-TPAKTHYECKUX 3aJad; ONTHYECKHE CXEMbI
JUIs IOCTPOEHMS M300paKeHUH B IIIOCKOM 3epKajie U COOMpaIoIeH JINH3E,;

—TMPUBOAUTH TPUMEPHI/HAXOJUTh HMHQOPMAIMIO O TNPHUMEpax MPAKTUYECKOTO HCIONb30BaHUs (DUIUUECKHX
3HaHUW B TIOBCEJHEBHOM JXKM3HHM JUId oOecrieueHHss Oe30MacHOCTH MpH OOpalleHHH C TpHOOpaMu U
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3/I0POBbSI U COONIOJCHHSI HOPM DKOJOTHYECKOTO MOBEICHUS B
OKpYXKarouleu cpene;

—OCYIIECTBIATh IOMCK HH(popMarmu Qunueckoro cofepxanus B ceTH MHTepHeT, caMOCTOSTEIBHO
(bopMyIUpysl OMCKOBBIN 3alpoc, HAXOAWUTH MYTH ONPENENICHUS JOCTOBEPHOCTH MOTYYEHHON MH(pOpMaLuu
Ha OCHOBE MUMEIOLIUXCS 3HAHUH U JIOMOIHUTEIBHBIX HCTOUHUKOB;

—MHCIHONB30BaTh IPH BBHIOJHEHWH Y4YeOHBIX 3aJaHUH Hay4yHO-TIOMYJIAPHYIO JIUTepaTypy (u3nueckoro
COZIEpXKaHusl, CIIPaBOYHbIE MaTepHajbl, pecypcbl ceTu MHTepHET; BiaieTh NPUEMaMM KOHCIEKTUPOBAHUS
TEKCTa, IPeoOpa3oBaHus MH(POPMALMU U3 OAHOI 3HAKOBOM CHCTEMBI B APYIYIO;

—Co3/1aBaTh COOCTBEHHBIC MNHCHMEHHBIE W YCTHBIE COOOLICHHWSA HA OCHOBE HH(MOPMALUM M3 HECKOJIBKHX
HCTOYHHKOB  (PU3MYECKOro coAepXkaHWs, IIyONMYHO MPEACTaBIATh pe3yIbTaThl IPOEKTHOH  WIH
HCCIIEI0BATENIbCKON AESATEIbHOCTH; MPU 3TOM I'PAMOTHO HCIIOJIb30BAaTh W3Y4YEHHBIN NOHATHUHHBIN amnmapar
n3ydaemMoro pasjeia (DU3UKH M CONPOBOXK/IATh BBICTYIUICHHE Mpe3eHTalueil ¢ y4éToM 0coOeHHOCTel
ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHME, 7 KJIACC

Ne HaunmeHnoBanue pas3ieiioB u Tem KonnuecTBo yacos

n/n Bcero KonTponsHbie paboThI IIpakTrnueckue OnexTponHble (WippoBsIe)
paGOTHI 00pazoBaTebHBIE PECYPCHI

Pa3nen 1. ®dusuka u ee poJib B IO3HAHUHU OKPY/KAIOLIEro MUpa
1 dusuka-HayKka 0 pUpojIe 2 https://m.edsoo.ru/7f416194
2 dusndecKue BEINYMNHBI 2 1 https://m.edso0.ru/7f416194
3 EcTecTBeHHOHAYYHBIH TOIXO0/T 2 1 https://m.edso00.ru/7f416194

Pa3znes 2. [lepBoHayaibHbIe CBeIeHUA 0 CTPOCHUM BellleCTBA
1 CtpoeHue BelecTBa 1 https://m.edsoo0.ru/7f416194
2 JIBr>KeHNE U B3aMMOJEHCTBHE YacThIl | 2 1 https://m.edso0.ru/7f416194
3 ArperaTHble COCTOSHHUS BEIICCTBA 2 https://m.edso0.ru/7f416194

Paznen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl

1 MexaHnuecKoe ABUKEHUE 3 https://m.edso0.ru/7f416194
2 Wueprus, Macca, MIOTHOCTb 4 1 https://m.edso0.ru/7f416194
3 Cuna. Bunsl cun 14 1 2 https://m.edso0.ru/7f416194

Pa3nen 4. /laBjieHune TBepAbIX TeJl, dKUAKOCTEH U ra3oB



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

1 Hasnenwue. [lepenaya naBieHus 3 https://m.edsoo.ru/7f416194
TBEPABIMH TE€JIAMH, KHIKOCTAMH 1
ra3amu
2 JlaBiieHne KUIKOCTH 5 https://m.edso0.ru/7f416194
3 ATmochepHoe TaBieHue 6 https://m.edsoo.ru/7f416194
4 JlelicTBHE KUAKOCTH Ha TIOTpY)KeHHOE | 7 1 3 https://m.edsoo.ru/7f416194
B HEe TeJo
Pa3nen 5. PaGora u MomHoOCTh. JHeprus
1 PaboTa 1 MOIITHOCTH 3 1 https://m.edsoo.ru/7f416194
2 [TpocThie MEXaHU3MBI 5 1 https://m.edsoo0.ru/7f416194
3 MexaHuuecKasi SHEPTHs 4 1 1 https://m.edsoo.ru/7f416194
OO611ee KOJIMYECTBO YacoB 10 Mporpamme 68 3 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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TEMATHYECKOE IINTAHUPOBAHMUE, 8 KIIACC

Ne HanmenoBanue pa3nennos u tem KosmmuecTBo yacos
n/m Bcero KonTponsHbie paboThI IIpakTrnueckue OnexrponHbie (TU(PPOBHIE)
paboThl 00pa3oBaTeNbHbBIE PECYPCHI
Paszgea 1. TensioBble siBjIeHUst
1 CTpocHue 1 CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
2 TemnnoBbIe mpoEeCCHI 21 1 5 https://m.edsoo.ru/7f4181ce
Pa3zges 2. DiiekTpuyeckre 1 MarHuTHbIE SIBJICHUS
1 DneKTpuYecKue 3apsiabl. 3apsoKeHHbIE | 7 1 https://m.edsoo.ru/7f4181ce
TeJla U UX B3aMOJIEHCTBHE
2 [TocTosTHHBIN SIEKTPUUECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
3 MaruuTHble SBICHUSA 6 1 1 https://m.edsoo.ru/7f4181ce
4 DINeKTpOMarHuTHas HHIYKIHS 4 https://m.edsoo.ru/7f4181ce
OO111ee KOJIMYECTBO YacOB IO MPOTrpaMMe 68 3 14



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

TEMATHYECKOE INTAHUPOBAHMUE, 9 KIIACC

Ne HanmenoBanue pa3nennos u tem KosmmuecTBo yacos
n/m Bcero KonTponsHbie paboThI IIpakTrnueckue OnexrponHbie (TU(PPOBHIE)
paboThl 00pa3oBaTeNbHbBIE PECYPCHI
Paznen 1. Mexannuyeckue siBJIeHUs
1 Mexanudeckue ABMKeHUs 1 criocoObr | 10 1 https://m.edsoo.ru/7f41a4a6
WX OTIHCAHUS
2 BzaumogeiicTBue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
3 3aKOHBI COXpPAHEHHUSI 10 3 https://m.edsoo.ru/7f41a4a6
Pa3pen 2. Mexanu4decKue K0JIe0aHUA U BOJHBI
1 MexaHnueckue KoJaeOaHus 7 3 https://m.edsoo.ru/7f41a4a6
2 MexaHnveckue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Pa3znes 3. DileKTpPOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
1 DNEKTPOMAarHUTHOE I0JIE U 6 2 https://m.edsoo.ru/7f41a4a6
ANIEKTPOMArHUTHBIC BOJTHBI
Pa3zngen 4. CBeToBbI€ IBJIECHHS
1 3aKOHbBI PaCIpOCTPaHEHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
2 JIMH3BI ¥ ONITUYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
3 Pasnoxxenne 6enoro cBeTa Ha CIEKTP 3 2 https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
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Pa3nea 5. KBanroBble iBJIeHUA

1 Hcnyckanue u MorjomeHne cBera 4 1 https://m.edsoo.ru/7f41a4a6
aTOMOM

2 Crpoenue aTOMHOTO s7pa 6 1 https://m.edsoo.ru/7f41a4a6

3 SlnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6

4 ITosTOpenue u 0600mEHNE 9 2 https://m.edsoo.ru/7f41a4a6
coJiep’kaHus Kypca ¢puszuku 7-9 kiacca

OO61Iee KOJIMYECTBO YacoOB TI0 Mporpamme 102 3 27

YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O

IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

- [lepeimikua .M. MBanoB A.U. ®usuka7 knacc. YueOuuk. Mocksa. «IIpocsemieHue».

- [leppimikua A.B. ®usuka 8 kiacc. YueOHUK. MockBa. «9K3aMen».

- [Tepbimkun A.B., I'ythuk E.M. ®u3uka 9 knacc. Yuebnuk. Mocksa. «IPODAy.

METOIUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA



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

- Jlnnaktudeckue Marepuaisl K yaeOHuKy A.B. [lepsimkuna @usuka 7, 8, 9. A.E. Mapon, E.A. Mapon, Mocksa, «/Ipoda»
- Pabouast TeTpans no ¢pusuke 7, 8, 9 kiacc xk yaeOuuky A.B. Ilepoimknaa «@u3uka. 7 Kiace», U31aTeIbCTBO « K3aMECH»

- DnekTpoHHOE yueOHOe m3aanue «BupryansHas pusmdeckas madboparopus. 7, 8, 9 kimacen, OO0 «podar

- Coopuuk 3a1a4 o ¢usuke 7-9 xiaccel. A.B. [1epbIIKuH, H31aTENBCTBO «DK3aAMEH»

U P®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
LIOP no ¢pusmke: MHTepaKTUBHbIE YpoKK. CalnT «KnaccHaa dusmka» http://class- fizika.narod.ru/index.htm
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