MYHUIHUITAJIBHOE OBIIEOBPA3OBATEJIBHOE YUYPEX/JIEHHUE
CAMAPCKASA CPEJHAA OBINEOBPA3OBATEJIBHAS IIKOJIA

PaccMoTpeHo: [Tpunoxenue Kk 00pazoBaTeIbHON
Ha 3aCeIaHNH I1eJarOTMYeCKOTO COBETAIIKOJIbI IpOrpaMMme OCHOBHOT'O OOLIEr0
IIpoTtokon Nel ot 28.08.2023 r. oGpasosarns MOY Camapekast

COILLI, yTBEepk1€HO MPUKA30M
Ne 99/3-ocH. ot «28» 08. 2023 .

PABOYASA ITPOI'PAMMA
1O ®U3UKE
HA YPOBEHbL OOO
[Tporpamma pa3zpaboTaHa Ha OCHOBE (eJiepaibHOI paboUeil MporpaMMbl OCHOBHOTO O0IIET0 00pa3oBaHUs
«®Dusnkay (0a30BbIN YPOBEHB, I 7-9 KIIAaCCOB 00pa30BaTEIbHBIX OpraHU3aInii),000pSHHOI pelicHe

(benepanbHOro yueOHO-METOINIECKOT0 00beAMHEHHS 10 00IIIeMy 00pa3oBanuio, mpotokoi 3/21 ot 27.09.2021
r.

MecTo npeaMera B y4eOHOM IJIaHe HIKOJIbI

Kiaccer KonuuecTtBO 4acoB B KonuuectBo Bcero gacos 3a
o0yueHus HEJIEII0 y4eOHBIX HEJleNb yueOHBIN ToJ
7 xnacc 2 yac 34 78
8 xiacc 2 yac 34 78
9 xiacc 3 yac 34 102
Pa3paborunk
NMPOrpamMMbl: yuYuTEIh
bu3uKu
TyituneBa FOnus
BanepreBHa

c.Camapa, 2023



INOACHUTEJIbHASA 3AITMCKA

CopeprxaHue mporpaMMbl HAITPaBJICHO Ha (POPMHUPOBAHUE €CTECTBEHHOHAYYHOM IPAMOTHOCTH YUAIIUXCS U
OpTraHu3aIrIo N3ydeHUs (PU3UKHU HA JEATEIIbHOCTHOW OCHOBE. B Hell yUHUTHIBAIOTCS BO3MOKHOCTH IIPEeIMETa
B peanmm3anuu TpedoBannii ®I'OC OO0 k mIaHUPyEeMbIM JUYHOCTHBIM M METAIIPEAMETHBIM PE3yJIbTaTaM
00y4eHHUs, a TaK)Ke MEKIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHuU.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «®U3UKA»

Kypc puszuku — cucremooOpa3yronuii A eCTeCTBEHHOHAYYHbBIX YIEOHBIX MTPEIMETOB, TOCKOJIbKY
duznyeckre 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, H3y4aeMbIX XUMHEH, OUOI0ruei, acTpoHOMHUEH
u ¢usnueckoit reorpadueil. Gusuka — 3T0 MpeaMeT, KOTOPHI He TOJLKO BHOCUT OCHOBHOI BKIIaJ B
€CTEeCTBEHHOHAYYHYIO KAPTUHY MUPA, HO U MPEAOCTaBIsET Hauboiee sCHbIe 00pa3ilbl IPUMEHEHUS HAYYHOTO
METO/1a MMO3HaHMUs, T.€. CIloco0a MOIyYeHHs JOCTOBEPHBIX 3HaHU 0 Mupe. Hakonen, ¢pusmka — 310
npeameT, KOTOpBII\/JI HapsAay € APYruMu €CTCCTBCHHOHAYUYHBIMHA NPEAMETAMU JOJKCH AaTh IIKOJIbHHUKaAM
peJicTaBIeHUE 00 YBIEKATEIbHOCTH HAYYHOTO UCCIIEA0BAHUS U PAJIOCTH CAMOCTOSITEIbHOTO OTKPBITHS
HOBOT'O 3HAHMUSI.

OpHa U3 raBHBIX 337124 PU3NYECKOT0 00pa30BaHUsI B CTPYKTYpe 00IIero 00pa3oBaHUs COCTOUT B
(GbopMHUPOBaHNY €CTECTBEHHOHAYYHOU IPAMOTHOCTH U MHTEpECca K HayKe Yy OCHOBHOM MacChl 00y4aromuxcs,
KOTOpBIE B JalIbHEHIIIEM OyIyT 3aHSTHI B CAMBIX pa3HO 00pa3HbIX cepax aearenbHocTH. Ho He MeHee
Ba)XHOU 33]13‘{6171 SABJIACTCA BBIABJICHHUEC U IIOJAT'OTOBKA TAJIAHTINBBIX MOJIOABIX J'IIOI[CfI JJI IIPOAOJIDKECHU A
00pa3zoBaHus U NalbHEWIIEH TPO()EeCCHOHAIBHOM NESITEILHOCTH B 00JIaCTH €CTECTBEHHOHAYYHBIX
MCCIIEIOBAaHUM M CO3/IaHMHU HOBBIX TEXHOIOTUN. COTJIaCHO MPUHATOMY B MEXTYHAPOIHOM COOOIIECTBE
omnpezenennto, «EctecTBeHHOHay4YHasi TPaMOTHOCTB — 3TO CIIOCOOHOCTH YeJIOBEKA 3aHUMATh aKTUBHYIO
TpaXXAaHCKYIO ITO3UIHIO 1O 06HI€CTB€HHO 3HAYMMBIM BOIIPOCaM, CBA3aHHBIM C €CCTCCTBCHHBIMU HAYKaMH, 1
€T0 T'OTOBHOCTb UHTCPECOBATHECA CCTCCTBCHHOHAYYHBIMU UICSIMU. Hay‘-IHO FpaMOTHBIﬁ YCIIOBCK CTPECMUTCA
Y4aCcTBOBATh B ApryMCHTHUPOBAHHOM 06Cy}K]1€HI/II/I np06neM, OTHOCAIINXCA K €CCTECCTBCHHBIM HAYKaM U
TEXHOJIOTUSAM, YTO TPEOYET OT HEro CIEIYIOIINX KOMIIETEHTHOCTEH !

— HaY4YHO 00BACHATE SABJICHUA,
— OIICHHUBATh U TIOHHUMAThb 0COOCHHOCTH HAay4YHOT'O UCCJICIOBAHMN,
— HHTCPHNPECTHUPOBATH JAHHBIC U MCITIO0Jb30BATh HAYYHBIC NTOKA3aTCJIbCTBA AJI IMOJTYYCHHMA BHIBOIOB.

N3ydenue pu3nku ciocoOHO BHECTH pelIaroInii BKJIaJ] B ((OPMUPOBAHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH 00Y4arOIIUXCS.

HEJN U3YYEHHUSA YYEBHOI'O IPEIMETA «®U3UKA»

enu nzydenus Gpu3MKu Ha ypOBHE OCHOBHOTO 00111ero o0pa3oBaHus onpeeneHsl B Konmnenuu
npenoaaBaHus yueOHoro npenamera «Pusnka» B 00pa3zoBaTenbHBIX opranuzanusax Poccuiickoit deneparuu,
peanu3yoImux OCHOBHBIE 00111€00pa3oBaTeNbHbIe MPOrpaMMBbl, YTBEpKIEHHOH pemeHneM Komnerun
MunuctepctBa nmpocBernieHus: Poccuiickoit denepanun, mporokon ot 3 nekadbps 2019 r. Ne [TK-48H.

Henu nzyuenus Gpuzuku:

— MpUOOpETeHHE UHTEepPEca U CTPEMIIEHUS 00yUaloIUXCsl K HAYYHOMY U3YUYEHHUIO TTPUPOJIBI,
pa3BUTHE MX MHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

— pa3BUTHE NPECTABICHHUI O HAYYHOM METO/E MTO3HAHUs U POPMUPOBAHUE UCCIIEA0BATEIHCKOTO
OTHOIICHHUSI K OKPYKAIOIIUM SIBJICHUSM;



— (dopMHUpOBaHKE HAYIHOTO MUPOBO33PEHHS KaK Pe3yJIbTaTa U3y4YeHUsI OCHOB CTPOCHHUS MaTePHH
1 QyHIaMEHTAITBLHBIX 3aKOHOB (DH3UKH,

— (opmupoBanue npeacTaBieHUu 0 posid GU3NKHU 1711 pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH;

— pa3BHUTHE MPEICTABICHII 0 BO3MOXHBIX chepax Oyaymiel mpodecCuoHaIbHOM
JeSTEIIbHOCTH, CBSI3aHHOU ¢ (DM3MKOM, TOJATOTOBKA K AAJIbHEHUIIIEMY O0yUEHHUIO B 3TOM
HAIPABJICHUH.

JlocTrKeHUE 3TUX 1IeJIel Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus 00eCIeynBaeTCs
pEILICHHEM CIICTYIOIIUX 3a/1a4:

— ano6peTeHHe 3HAHWUH O JAUCKPETHOM CTPOCHHUH BEIICCTBA, O MEXAaHUYCCKUX,

TCIUIOBBIX, DJICKTPHYCCKUX, MATHUTHBIX 1 KBAHTOBBIX SBJICHUSX,

— npuoOpeTeHne yMeHUH OMUCHIBATh U OOBSICHATH (PHU3UYECKUE SIBIICHUS C

HCIIOJIb30BAHUECM ITOJTYUYCHHBIX 3HaHI/If/'I;

— OCBOCHHUC MCTOAOB PCIICHUA HpOCTefIIHHX paC‘-IéTHBIX 3aaa4 C UCII0JIb30BaHHECM

¢bu3nYecKnX MOJeNel, TROPUECKUX U TPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— Pa3BUTHUC YMGHI/Iﬁ Ha6J'IIOI[aTL MMPpUPOAHBIC ABJICHUS U BBIIIOJIHATH OIIBITHI, J'Ia60paT0pHI>Ie pa6OTbI
U SKCIICPUMCHTAJIBHBIC HCCIICAOBAHUA C UCIIOJIb30BAHUCM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOCHHE IPUEMOB PabOTHI ¢ HHPOpMaIUeH (GU3MIECKOro COIEPKaHUs, BKITIOYas HH()OPMAIIHIO
0 COBPEMEHHBIX JOCTHKEHUSIX (U3UKHU; aHATTU3 U KPUTHUECKOE OIleHUBaHue HH(OpMaIH,

— 3HAKOMCTBO €O cepamu po(hecCHOHAIBHOM NeSITEIBHOCTH, CBI3aHHBIMU C (DU3UKOIH,

U COBPEMCHHBIMU TEXHOJIOTUAMU, OCHOBAHHBIMU HAa JOCTHIKCHUAX (1)I/ISI/I‘~I€CKOI\/'I HAayKH.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B coorBerctBun ¢ ®I'OC OOO ¢dusuka sBhsercs 00sM3aTeNbHBIM NPEIMETOM Ha YpPOBHE
OCHOBHOTO o00miero oOpaszoBanusi. JlaHHas mporpaMmMa mpeaycMaTpuBaeT H3ydeHHe (U3UKH Ha
6a30BoM ypoBHE B 00bEMe 238 4 3a Tpu rofa oOydeHus 1o 2 4 B HeAeIo B 7 U § kinaccax U 1o 3 4 B
Hezeno B 9 kiacce.

COJEPKAHUE YYEBHOI'O

PR AA LT A
HNroAVIRT A

7 KJIIACC

Paznen 1. ®dusuka u eé posib B NO3HAHUHN OKPYIKAKIIEr0 MUpa

®duznka — HayKa 0 MpUpoJIe, U3ydyaeT pu3nvecKue BICeHUs: MEXaHUUECKUE, TEIJIOBbIE,
3JIEKTPUYECKHE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeanunHbl. M3Mepenne puznieckux BeanunH. Gusndeckre npuoopsl.

[TorpemHoCcTh U3MepeHu. MexX1yHapOoaHAasi CUCTEMA €AUHULL.

Kak ¢u3nka u Jpyrue ecTecTBEHHblE HAyKHM H3Yy4aroT Npupoay. EcTecTBeHHOHayuHBIH MeTOJ
NO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAyYHOI'O BOIPOCA, BBIIBMIKEHHE THUIIOTE3, SKCIEPUMEHT I10
NpOBEpKe TUNOTE3, 00bICHEHUE Ha0M0HaeMoro sapieHus. Onucanne GU3NIECKUX SBICHUN C TOMOUIBIO
MOJIEIIEH.

JdemoHcTpanumn
1. MexaHnuyeckue, TEIUIOBbIE, AIEKTPUUECKHE, MarHUTHBIE, CBETOBBIC SIBJICHUS.
2. ®usnveckre TpruOOPHI U TIpoIIeaypa MPSMBIX U3MEPEHUN aHATIOTOBBIM U TIU(PPOBBIM TPHOOPOM.



JlaGopaTopHbie padoThI U ONBITHI
1. Onpenenenue HeHbl A€TCHUS LIKaIbl U3MEPUTEIHLHOTO Ipudopa.
2. 3mepenue paccTossHUA.
3. U3mepenue 06bE€Ma )KHIKOCTU U TBEPAOTO TeEa.
4. Onpenenenue pa3MepoB MajbIX Tell.
5. U3mepenue teMiiepaTypsl Py HOMOIIH KUAKOCTHOIO TEPMOMETPA U JJaTYUKA TEMIIEPaTyphl.
6. [IpoBenenue nccaen0BaHus MO MPOBEPKE TMIIOTE3bI: JANBHOCTD MOJIETA IApUKa,
MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIIe BHICOTA MTyCKa.

Paznen 2. HepBOHa‘laJILHLIe CBCACHMA 0 CTPOCHHUH BelIECTBA

CtpoeHue BeniecTBa: aToMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, JOKa3bIBAIOLIUE TUCKPETHOE
cTpoenue BeniecTBa. ONbITHI, I0Ka3bIBAIOIINE JUCKPETHOE CTPOSHUE BELIECTBRA.

JIBrxkeHue yactul BemiecTBa. CBsI3b CKOPOCTH JIBHXKEHHS YACTHULL C TEMITEPATYPOH.

BpoyHoBckoe aBmxenue, nuddy3us. BzanMoaeiicTBre 9acTHIl BEIIECTBA: TPUTSDKCHUE H
OTTaJIKUBAHUE.

ArperaTHbIe COCTOSIHUS BELIECTBA: CTPOCHHUE T'a30B, )KUIKOCTEH 1 TBEPIBIX (KPUCTAITMYCCKHX ) TEI.
B3anmocBs3b Mexk 1y CBOMCTBAMHU BELIECTB B PA3HBIX arperaTHbIX COCTOSHUIX U UX
ATOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHhIX COCTOSIHUM BO/IbI. B3auMOCBsI3b MEXK Y
CBOIMCTBAaMU BEIIECTB B PA3HbIX arperaTHhIX COCTOSHUAX U UX ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHHM BoAbl. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

JdemMoncTpaunu

1. HaGmoieHne OpOyHOBCKOTO JIBHMIKEHHS.

2. HaGmonenue nuddys3uu.

3. HaGmronenue siBeHUi, 0ObACHAIOUIMXCS TPUTSKEHUEM UM OTTAJIKMBAHUEM YaCTHI] BELIECTB.

JlabopaTopHbie padoThI M ONBITHI

1. OueHka auameTpa aToMa METOI0M psijioB (¢ Kcmonb30BaHueM hotorpaduii).
2. OnbITH 10 HAOJIIOIEHUIO TEIIOBOTO PACIIUPEHHS T'a30B.

3. OnbITH 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKEHUS.

Pa3znen 3. /IBuikeHue U B3aMMO/1eii CTBUH

Mexannueckoe nBuxenue. PaBHoMepHoe 1 HepaBHOMepHOE ABMkeHne. CkopocTh. CpeaHsis CKOPOCTh
IIPY HEPABHOMEPHOM JABHKEHUU. Pacu€r myTy U BpeMeHHU JBHKEHUs. PABHOMEPHOE M HEPABHOMEPHOE
nBU- xkeHue. CkopocThb. CpeHsisi CKOPOCTh TPU HEPABHOMEPHOM JABUKEHUU. Pacu€T nmyTu u BpemeHu
JIBHOKCHMUS.

SIBnenune nnepuun. 3aKoH HHEpUMU. B3anumoaeicTBre Tel Kak MPpUYMHA U3MEHEHHSI CKOPOCTHU ABUKECHUS
ten. Macca kak Mepa uHepTHOCTH Tena. [noTHoCTh BemecTBa. CBsI3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJT
B eiHMIIE 00BEMA BEIIECTBA.

Cuna Kak XxapakTepucTuKa B3aumoaeicTus Ten. Cuma ynpyroctu u 3akoH ['yka. 3Mepenue cuibl ¢
MIOMOIIBIO THHAMOMETpA. SIBIIEHUE TATOTCHHS U crja TsukecTd. Crja TshkecTd Ha apyrux mianerax (MC).
Bec Tena. HeBecomocTs. CriokeHue CHil, HalpaBJIE€HHbBIX 10 OJHON MpsiMoi. PaBHOAEHCTBYIOIIAS CHJL.
Cua tpenus. TpeHne CKOJIbKEHUS U TpeHHE oKos. Tpenue B mpupoje u texuuke (MC).

JdemoHcTpanumn

1. HaOmroneHrne MEXaHUYECKOTO IBKEHUS TENA.

2. 3mepenune CKopoCTH MPSMOJIMHEHHOTO JIBHKCHHUS.
3. HaGmroienue siBieHUst MHEPITUU.



4. HaGmroieHre N3MEHEHUs! CKOPOCTH IIPY B3aUMOJICHCTBHUH TEJ.
5. CpaBHEHHUE Macc MO B3aUMOJIECHCTBUIO TEJL.

6. CioxxeHue cuJl, HalpaBJICHHBIX 110 OJHOM MPSIMOH.

JlaGopaTopHbie padoThI U ONBITHI

1. OnpenencHre CKOPOCTH PABHOMEPHOTO ABMKCHHS (IIApPHKA B )KUIKOCTH, MOJICTTU
SJIEKTPUUECKOTO aBTOMOOHIIS U T. I1.).

2. OnpeneneHue cpeiHel CKOPOCTH CKOIbKEHUsI OpycKa WK IIapuKa MO HAKJIOHHOW MIIOCKOCTH.

3. OnpeneneHue IIOTHOCTH TBEPAOTO TENA.

4. OMBITHI, IEMOHCTPUPYIOIIHNE 3aBUCMOCTh PacTsHKEHUS (IeOpMaIiK) IPYKUHBI OT
MPUIIOKEHHOMN CHIIBI.

5. OnBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHITBI TPSHHSI CKOJIBKCHHSI OT Beca Tena U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjieHue TBEPABIX TeJ, :KUAKOCTEH U ra3oB

Hasnenue. CriocoObl YMEHBIIEHHUS] U yBEIMYEHUs AaBieHus. JlaBieHue rasa. 3aBUCUMOCTh JIaBJICHUS
raza or o0béMa, TemrepaTypsl. llepenaua naBineHuss TBEPABIMU TeIaMH, XKUAKOCTIMH U ra3amMu. 3aKOH
[Tackans. [IneBMaTHueckue MalIMHbL. 3aBUCUMOCTD JABJICHUS KUAKOCTH OT INyOuHbI. ['uapocraruueckuit
napaznokc. Coobmaromnrecs cocyasl. [ mupaBindeckie MEXaHU3MBI.

Atmocdepa 3eman u armocepHoe aBiaeHue. [IpuunHbl cyiecTBOBaHHs BO3AYIIHOM 000J10UKH
3emiu. OnsiT Toppuuennu. M3mepenue atmochepHoro naBieHus. 3aBUCUMOCTb aTMOC(EPHOTO
JTaBJICHUS OT BBICOTHI HaJl ypoBHEM MOpsi. [Ipubopsl 17151 u3MepeHust aTMOCPEPHOTO JaBICHUS.

JleiicTBYE KUIKOCTH M Ta3a Ha MOrPYKEHHOE B HUX TeNO. BeITankuparomias (apxuMe08a) cuiia. 3aKOH
Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

JdemMoncTpauuu

. 3aBUCUMOCTD JaBJIEHUA ra3a OT TEMIIEPATYPHI.

. [lepenava naBneHus KUIKOCTHIO U Ta30M.

. Coobmaronyecs cocypl.

. I'mppasnnueckuii mpecc.

. IlposiBnenue neicTBrs aTMoc(hepHOTO JaBICHHUS.

. 3aBUCHMOCTD BBITAJIKHUBAIOIIEH CUITBI OT 00bEMA OTPYKEHHOM YaCcTH Tella U INIOTHOCTH KUAKOCTH.

~N o o B~ 0N

. PaBeHCTBO BRITAIKMBAIOILIEH CUIIBI BECY BBITECHEHHOM *KUAKOCTH.
8. YcioBue nmaBaHus T IIaBaHUE WITH TOrpy>KCHUC TCJI B 3aBUCHUMOCTU OT COOTHOILICHUA
IUIOTHOCTEM Tella U KUIKOCTH.

JlaGopaTopHbie pad0ThI U ONBITHI

1. UccnenoBanue 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOHN B )KUIKOCTH YACTH TeJa.

2. OnpenesneHye BEITATKUBAIOIIEH CHIIBI, JEHCTBYIOIICH Ha TEJI0, TOTPYKEHHOE B )KUKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBHITAIKHBAIOIICH CHITBI, ISHCTBYIOMICH Ha TEJIO B XKUIKOCTH, OT MacChI Tela.

4. OnbBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITATKMBAIOIICH CHJIBI, ICHCTBYIONICH Ha TEJIO B
KUJKOCTH, OT 00BEMA MOTPYKEHHOM B KUAKOCTh YaCTH T€JIa M OT TJIOTHOCTH KHIKOCTH.

5. KonctpyupoBanue apeomeTrpa uid KOHCTPYHUPOBAHKE JIOJKU U ONpe/ieSieHHne €€ Tpy30M0AbEMHOCTH.

Pasznen 5. PaGora 1 MOIIHOCTH. JHeprus

Mexannueckas pabora. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblyar, 0J0K, HaKJIOHHAs MJI0CKOCTh. [IpaBuiio paBHOBECHS phlyara.
[IpuMeHeHne mpaBuIa paBHOBECHS phiuara K 0JI0Ky. «3o0otoe npaBuino» mexanuku. KIT/] mpocterx
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

MexaHu4geckas OHCPIrus. Kuneruueckas u NOTCHIMAJIbHAA SHCPIU. HpeBpameHI/Ie OAHOI'0

BUJIa MEXaHUYECKOM SHEPTUU B IPYroil. 3aKOH COXPaHEHM s SHEPTUU B MEXAHUKE.



JdemMoHcTpauuu

IIpuMepsl IPOCTBIX MEXAHU3MOB

JlaGopaTopHbie padoThI U ONBITHI

1. Onpenenenue paboThl CUIIBI TPEHUSI TP PABHOMEPHOM JIBUYKEHUU TEJa 110
TOPU30HTAIBHOU IIOBEPXHOCTH.

2. UccnenoBanue ycliOBUN paBHOBECHS pblyara.

3. M3mepenne KI1/] HakTOHHO# MTJTIOCKOCTH.

4. V3y4yeHue 3aKk0Ha COXpaHEHHSI MEXaHNYECKOM YPHEPTHH.

8 KJIACC

Pa3gen 1. TensioBblie ABJICHUSA

Mopnenu TBEPAOTO, KUAKOTO U raz000pa3HOro COCTOsIHHI BemlecTBa. Kpucraminueckue U amopdHbie
tena. OObsICHEHHE CBOMCTB ra3oB, JKUIKOCTEH M TBEPABIX TEJI HA OCHOBE IMOJOKEHUW MOJEKYISIpPHO-
KMHETH4eCcKOM Teopun. CMaunBaHuE U KallWJUISIPHBIC sIBJICHUA. TeninoBoe paclIupeHne U CxKaTue.

Temnepatypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUKEHHS YACTHULL.

Buyrpennsis sneprust CriocoObl U3BMEHEHUS BHYTPEHHEH SHEPTUu: Terionepeiada i COBepIIeHHE
paboTel. Bunibl Teronepeaaun: TeMIONPOBOIHOCTh, KOHBEKIIUS, U3ITYUCHHE.

KonnyecTBo TeroTsl. Y aenbpHast TEIIOEMKOCTh BEIeCcTBa. Termio00MeH 1 TEIIOBOE PaBHOBECHE.
VYpaBHeHnue TemioBoro 0ananca. [InaBnenne u oTBep/eBaHUE KPUCTAUIMYECKUX BELIECTB. Y I€JIbHAs
TerutoTa miasjieHus. [lapoodpasosanue u konaeHcanus. Mcnapenue (MC). Kunenwue. Y nenbHas Temiora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPHI KUIIEHUS OT aTMOC(HEPHOro 1aBieHus. BiaxxHocThb
BO3/1yXa.

DHeprus TOIIMBA. Y IebHasl TEII0Ta CTOPaHus.

[Tpunuuns! padotel Ternosbix Asurareneil. KIIJ rennoBoro nqeurarens. TenaoBble IBUTaTeN! U
3amuTa okpysxaromieit cpespl (MC). 3akoH COXpaHEHHS U MPEBPAIICHHS SHEPTHUH B TETUIOBBIX
nporeccax (MC).

JdemoncTpanunu

1. HaGmroienne OpOyHOBCKOI'O JBHMIKEHUS

. HaGmronenue nuddys3un

. HaOnroienue siBneHMi CMauuBaHUs U KalWUISIPHBIX SIBJICHUN

. HaGmroienue TenioBoro pacimypeHus Tei

. I3MeHeHue naBiaeHus raza npyu M3MEeHeHUH 00bEMa U HarpeBaHUM MITH OXJIAXKICHUH
. IlpaBuia u3MepeHus TeMiepaTypsl

. Buas! reronepenauun

. OxnaxxieHre npyu CoBepUIeHnH paboThl
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. HarpeBanue npu coBepuieHn# padoThHl BHEITHUMHE CHIIAMHU
10. CpaBHeHuE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB

11. HaGmroneHue KumneHust

12 HabmroneHue mocTosSHCTBA TEMIIEPATyphl P TUIABJICHUN

13. Monenu TEIOBLIX ABUTaTENEN

JlabopaTopHble padoThI M ONBITHI

1. OmbITHI 10 0OHAPYKEHUIO ASHCTBUS CHUII MOJICKYISIPHOTO IPUTSKECHUS
2. OnbITHI 110 BBIPALMBAHUIO KPHCTAIIIOB TOBAPEHHON COJIM MITH caxapa
3. OnbITH 10 HAOJIIOIEHUIO TEIIOBOTO PACIIUPEHHS T'a30B, JKUAKOCTEH U TBEPABIX TEll

4. OmpeneneHue 1aBiIeHUs BO3AyXa B OaIOHE IIIPULA



5. OnBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh JaBJICHHS BO3yXa OT €ro 00hEMa U HarpeBaHUS
NN OXJIAXKACHUA

6. [IpoBepka rumoTe3nl TUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH B TEPMOMETPUICCKON
TpyOKe OT TeMIiepaTypsl

7. HaGnroenue u3MeHeHusl BHYTPEHHEW SHEPTUH Tella B pe3yJIbTaTe TeIIonepeiadn 1 padboThl
BHCIIHHUX CUII

8. MccnenoBanue siBIIeHUS TEIIOOOMEHA ITPU CMETIMBAHUH XOJIOAHON U TOPsYEi BOJIBI

9. OnpezeneHne KOJMUECTBA TEIUIOTHI, TOIYYSHHOTO BOIOH MPH TEINIOOOMEHE C
Harp€TbiM MCTAJNIMYCCKUM NUIMHAPOM

10. Omnpenenenue yaenbpHOM TEIIOEMKOCTH BEIIeCTBA

11. UccnenoBanue npoiecca UCHapEeHUs

12. Onpenenenue OTHOCUTEIHHOM BIaKHOCTH BO3yXa

13. Onpenenenue yaenbHOM TEIUIOTHI IUTABICHUS JIb/1a

Pa3nen 2. DjekTpuyecKkre 1 MAarHUTHBIE sIBJICHHS

OnekTpuszauus Ten. J[Ba poja 3j1eKTpuiecKux 3apsaoB. BzaumoaeincTere 3apsskeHHbIX Tel. 3akoH Kynona
(3aBUCHMOCTH CHJIBl B3aUMOJICHCTBUS 3apsYKEHHBIX TEJ OT BEIMYMHBI 3apPSI0B U PACCTOSHUS MEKTY
TenaMu). DNeKTpuueckoe rnose. Hanpssk€HHOCTH anieKTpudeckoro noiis. [lpunnun cynepno3sunuu
ANEKTPUUECKUX

noJieit (Ha KaueCTBEHHOM yPOBHE).

Hocurenu anekrpuueckux 3apsa10B. DJIE€MEHTapHbIN A1eKTpudYeckuil 3apsan. CTpoeHue aroma.
[IpoBOAHMKY U TUANEKTPUKH. 3AKOH COXPAHEHUs JIEKTPUUECKOTO 3apsiia.

DNeKTpUUECKUH TOK. Y CJIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. ICTOYHUKH TOCTOSTHHOTO TOKA.
JleficTBUS 27EKTPUUECKOT0 TOKa (TEIIOBOE, XUMUYECKOE, MarHUTHOE). DJIEKTPUUYECKUN TOK B
KUJKOCTAX U Ta3ax.

Onektpuueckass uenb. Cuna ToKa. JneKkTpuyeckoe HamnpspkeHue. CONpOTUBIEHHE MPOBOJIHUKA.
VY aenbHOE conpoTHUBIIEHUE BellecTBa. 3akoH OMa s yuacTtka 1enu. [locienoBaTenbHoe u napasienbHoe
COEIMHEHUE MTPOBOTHUKOB.

Pabota u MOIITHOCTH 2NIEKTpUYECKOT0 ToKa. 3akoH [[xoyns— JleHma. DaekTpudeckue enu u
NOTPEOUTENH AIIEKTPUUIECKOI FHepruu B ObITY. KopoTkoe 3aMbIkaHue.

[ToctosiHHbIe MarHUTHI. B3amMopaelcTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHoE mojie. MarHutTHoe
noJsie 3eMJIM U €ro 3HaYCeHHE I )KU3HHU Ha 3emuie. OnbIT DpcTena. MarHuTHOE MoJjie 3JIEKTPUIECKOro
ToKa. [I[puMeHeHune 31eKTpOMarHuToB B TEXHUKE. JleficTBHE MarHUTHOTO MOJIsi HA TPOBOJIHUK C TOKOM.
DIIEKTPOABUTATENb TIOCTOSTHHOTO TOKA. Mcrnonb30BaHue 3JEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX
Y Ha TPAHCIOPTE.

OnbiTel @apajes. SABneHue 3neKTpoMaraiuTHo HHAYKIMK. [IpaBuio Jlenna. DnekTporeneparop.
Croco0sI MOTyYeHHS AIEKTPUUECKON YSHEPTUU. DJIEKTPOCTAHIINH HA BO30OHOBIISIEMBIX HCTOUYHHUKAX

SHEPrUu.

JdemoncTpanumn
1. Dnexrtpuzarus Ten
JIBa poa eKTpUUECKUX 3apsI0B U B3aUMOIeHCTBUE 3aPSKEHHBIX Tell
Y CTpoiCTBO M IEMCTBUE SJIEKTPOCKOIIA
DnekTpocTaTuyecKas HHIyKIUS
3aKOH COXpaHEHHS INEKTPUUECKUX 3apsI0B
[TpOBOAHUKY U TUAIEKTPUKH
MonenupoBaHue CUIIOBBIX TUHUHN 3JIEKTPUUECKOTO MO
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M cTOYHUKH NOCTOSTHHOT'O TOKA



9. JeiicTBuUs 3JEKTPUIECKOTO TOKA

10. DnekTpuYecKuil TOK B )KUIKOCTU

11. Tl'a30BBIii pa3psin

12. I3mepenune cuitbl TOKa aMIepMeTpoM

13. I3Mepenne 31eKTPUIECKOr0 HaMpsKeHUs BOJIBTMETPOM

14. PeocTaT 1 Mara3suH conpoTUBIECHUI

15. BzauMopaeiicTBHE NOCTOSTHHBIX MarHUTOB

16. MoaenupoBaHue HEBO3MOXHOCTH Pa3JICICHUs ITOIIOCOB MarHuTa
17. MonenupoBaHue MarHUTHBIX M10JIEH TOCTOSSHHBIX MAarHUTOB

18. OmeIT Dpcrena

19. MarnuTHOE 10JIe TOKa. DJIEKTPOMAarHuT

20. JleiicTBHE MarHUTHOTO TOJISI HA TIPOBOJHHUK C TOKOM

21 DneKTpOoABUTaTENb TOCTOSHHOTO TOKA

22. UccrnienoBanue SIBICHUS DJIEKTPOMArHUTHOM WHIAYKIIAN

23. OnbiTer Qapanes

24. 3aBUCUMOCTb HAINPaBJICHUS HMHAYKIIMOHHOTO TOKa OT YCJIOBUH €r0 BOSHUKHOBECHHUS

25. DIIeKTpOreHepaTop MOCTOSHHOTO TOKA

JlabopaTopHble padoThI M ONBITHI

1. OnbIThl 1O HAOJIIOAEHUIO AIEKTPU3ALMY TEJI UHAYKIMEH U IPU CONTPUKOCHOBEHUHT
I/ICCJICI[OBaHI/IC IICI>JICTBH$I QJICKTPHUYCCKOTO ITOJISL Ha ITPOBOAHUKHU U TUDJICKTPUKHU
COopka u mpoBepka pabOThI ANEKTPUIECKOM LIETTH MOCTOSHHOTO TOKA
N3mepenue u peryJmpoBaHue CUIIbI TOKA
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N3mepenne u peryupoBaHue HATTPSKCHUS

6. HccnenoBanue 3aBHCHMOCTH CHIIBI TOKA, UAYIIETO YePe3 PE3UCTOP, OT COMPOTHBIICHHSI PE3UCTOPa
U HaNPsDKEHUS Ha PE3UCTOPE

7. OmBITHI, AEMOHCTPHUPYIOIINE 3aBUCUMOCTD AIEKTPUUECKOT'0 COMTPOTHUBIECHUS TPOBOTHUKA OT €T0
JUTMHBI, TTOIIAIU MTONIEPEYHOT0 CEYCHHs 1 MaTepHana

8. Tlpomepka mpaBuIa CJIOKEHUS HAMPSHKESHUH MTPH MTOCIICIOBATSIIBHOM COSIMHEHUH JIBYX PE3UCTOPOB

9. Tlpomepka mpaBuia Juisl CUJIBI TOKA MPU MapaieIbHOM COSTUHEHUU PE3UCTOPOB

10. Omnpenenenue pabOTHI AIEKTPUYECKOTO TOKA, HAYIIETO Yepe3 PE3UCTop

11. Onpenenenne MOIIHOCTH AJEKTPHUECKOT0 TOKA, BBIIECTAEMOI Ha pe3UCTOpe

12. UccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HAYIIETO Yepe3 TaMIIOUKy, OT HAPSOKEHUS Ha Hel

13. Onpenenenue KI1J] HarpeBarens

14. NccnenoBanre MarHUTHOTO B3aUMO/1€HCTBUS MTOCTOSITHHBIX MAarHUTOB

15. U3yyeHnne MarHuTHOTO TOJIsl TOCTOSTHHBIX MAarHUTOB MIPH UX O0BEIUHEHUH U PA3JIEICHUN

16. UccnenoBanue NeidCTBUS DIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIKY

17. OubITEI, TEMOHCTPUPYIOIIHE 3aBUCUMOCTH CHITBI B3aUMOICHCTBHS KaTYIIIKH C TOKOM U MarHUTa
OT CHJIBI TOKA M HAIIPABJICHUS TOKA B KaTYIIKe

18. U3yuyenue neicTBUS MAarHUTHOTO MOJIS HA TIPOBOJHUK C TOKOM

19. KoncrpyupoBanue u u3ydyeHue pabOThI AIEKTPOJABUTATEIS

20. Usmepenne KIIJI snekTpoaBuraTenbHON yCTAaHOBKH

21. OnBITHI IO UCCIIEAOBAHUIO SBIICHHSI DJIEKTPOMAarHUTHOW MHAYKIIAU: HCCIICTIOBAHHE
WU3MEHCHHI 3HAYCHHS ¥ HAaITPaBIICHUS MHAYKIIMOHHOTO TOKA.

9 KUIACC

Pa3zgena 1. Mexanndeckue iBJICHUSA



Mexanunueckoe nBmxenue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOr 0 JBHKEHUS. PaBHOMEpHOE NTpsIMOJIMHENHOE 1BUKEeHUE. HepaBHOMEpHOE
npsiMoJIMHEHOE ABMKeHue. CpellHsIsl © MTHOBEHHAs! CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUH.

Yckopenue. PaBHOoyckopeHHOE psiMoTHeHOE ABkeHne. CBoOoaHoe nagenue. OnbiTel [ anumest.

PaBHOMepHOe BUKEHUE 0 okpyxkHOCTHU. [lepuon u yactora oOpaiienus. Jluneitnas u yrimonas

CKOPOCTH.

LleHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

[Tepsriit 3akoH HetoToHa. Bropoii 3akon HetoTtona. Tpetuit 3akon Hetotona. [Tpunnun
CyHEpIO3ULUHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPeHUsI CKOJIbKEHU S, CUJIa TPEHUSI TOKOs, APYTrue
BU/JIbI TPEHHUSI.

Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpeHHEe CBOOOIHOTO MajieHus . [ BuxkeHue
wianet Bokpyr Counita (MC). [TepBas kocMudeckast CKOpocTb. HeBECOMOCTb U Meperpy3KH.

PaBHoOBecue maTepuanbHO# Touku. AOCOTIOTHO TBEPAOE Tesl0. PaBHOBECHE TBEPIOTO Tea ¢
3aKpEIUIEHHON OChIO BparieHusi. MoMeHT cuiibl. LleHTp TskecTH.

Nmnynsc Tena. U3menenue ummnynsca. UMmynbe cuibl. 3aK0OH COXpaHEHUSI UMITYJIbCA.

PeaktuBnoe nmkenue (MC).

Mexanunueckas paboTa u MOITHOCTh. PaboTa cuil TshKecTH, ynpyroctu, TpeHust CBS3b SJHEPTUH U
pabotsl [loTeHnuanpHas sHeprus Tena, HOAHATOTO HaJl TOBEPXHOCTHIO 3eMJIH. [loTeHnnanpHas sHeprus
cxaroit npyxuHbl. Kunetuueckas sneprusi. Teopema 0 KHHETUYECKOM SHEPrUuu. 3aKOH COXPaHEHUs

MEXaHUYECKOW SHEPIUH.

JdemMoncTpauuu

1. HabnroneHne MexaHM4eCcKOro ABMKEHUS TeJla OTHOCUTENIBHO PAa3HbIX Tell OTCUETa

2. CpaBHeHHE ITyTel U TPaeKTOPUIl IBMXKEHUSI OHOT'O U TOTO )K€ TeJla OTHOCUTENBHO Pa3HbIX TeJ 0TCuéTa

3. M3mepeHue CKOpOCTU U YCKOPEHHUS PSMOIUHEHHOT O ABMKEHUS

4. VlccnenoBaHue MPHU3HAKOB PAaBHOYCKOPEHHOTO JBM)KECHUS

5. HabGumtonenue nBUXKEHUS Tela 10 OKPYKHOCTH

6. HaGnroieHne MexaHn4ecKHX SBJICHHUM, MPOUCXOAIINX B cucTeMe oTcuéTa «Tenexka» npu
e paBHOMEPHOM U YCKOPEHHOM JIBU)KEHHHM OTHOCUTENIBHO KaOMHETa PU3UKU

7. 3aBUCHMOCTH YCKOPEHUS TeJla OT MAacChl TeJla U IEUCTBYIOIICH Ha HETO CHJIBI

8. Halumronmenue paBeHCTBA CHIT TTPH B3aUMOICHCTBUH TETl

9. M3meHeHue Beca Teja MPH YCKOPSHHOM JBH)KCHUHT

10.ITepenava uMITysIbCa MPH B3aMMOICHCTBUH TEIT

11.TIpeoOpazoBanus SHEPTUU IPU B3aUMOEHCTBUH TEI

12.CoxpaHeHre HMITYJIbCa ITPH HEYITPYTOM B3aUMOJICHCTBHA

13.CoxpaHeHne HMITYJIbCa TP a0COTFOTHO YIIPYTOM B3aUMOICHCTBUH

14 . HaGnroneHne peakTHBHOTO JIBUKEHUS

15.CoxpaneHne MexaHHUeCKOM SHepTruu Mpu CBOOOHOM NaIeHUU

16. CoxpaHeHne MeXaHUYECKOW SHEPTUH IIPU ABMXKEHUH Tella MO JeHCTBUEM MIPYKUHbI

JlaGopaTopHbie padoThI U ONBITHI

1. KonctpyupoBaHue TpakTa Jyuisi pa3roHa U JajbHEHIIero paBHOMEPHOTO JBUKECHHS IapHUKa
WU TEJIEKKHU

2. Omnpenenenne cpeqHEN CKOPOCTH CKOJIbKEHUS OpycKa WU IBHXKEHUS IIAPHKa 110
HaKJIOHHOM TJIOCKOCTH

3. Omnpenenenue yCKOpeHUs Teja MPU paBHOYCKOPEHHOM ABUKEHHUH MO HAKJIIOHHOW TJIOCKOCTH

4. WccnemoBaHue 3aBUCUMOCTH MTYyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBIKCHUH 0€3

Ha4yaJIbHOW CKOPOCTH



5. TlpoBepka rumoTe3sl: €CIIi MPH PAaBHOYCKOPEHHOM JIBHXKEHUH 0€3 Ha4aJIbHON CKOPOCTH MyTH
OTHOCSTCS KaK psiJl HEUETHBIX YUCEN, TO COOTBETCTBYIOIIUE TPOMEKYTKU BPEMEHU OJMHAKOBBI

6. VccrnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUSI OT CUJIbl HOPMAJIBHOTO J1aBJICHUS

7. OnpeneneHue ko3P hUIMEHTA TPESHUS CKOIBKCHUS

8. Omnpenenenuie )xECTKOCTU MPY>KUHbBI

9. Omnpenenenuie paboThI CUITBI TPEHUSI TPU PABHOMEPHOM JIBUKEHUH Teja 10
TOPU30HTAIBHON TOBEPXHOCTHU

10.0Onpenenenue pabOThl CHIIBI YIPYTOCTH TMPH MOABEME T'py3a C UCIOJIb30BAHUEM HETIOBUKHOTO
U TIOJIBUKHOTO OJIOKOB

11.M3yueHne 3aKk0Ha COXpaHEHUs SHEPTUU

Pasznen 2. MexaHHYeCKHE K0JIe0aAHUS H BOJHbI

KonebarensHoe nBmkenne. OCHOBHBIE XapaKTEPUCTHKH KOJICOAHUN: IEPHOJ], YaCTOTa, aMIUIUTY/1a.
MaremaTnueckuil U NpyKMHHbINA MasTHUKH. [IpeBpaliienue sHepruu npu KoyiedaTeIbHOM IBUKEHUU.
3aryxatomue Kojaebanus. BeiHyxaennsie kosedanus. Pesonanc. Mexannueckue BoiaHbl. CBOMCTBa
MexaHU4eCcKHUX BOJH. [Ipo nonpHbIe U nonepedHble BOIHBL. J[11Ha BOIHBI M CKOPOCTD €€
pacripoctpanenus. MexaHH4YeCcKHe BOJIHBI B TBEPIOM Tele, ceiicmuueckue BosaHbl (MC).

3ByK. I'poMKOCTB 3ByKa 1 BbIcOTa TOHA. OTpakeHue 3Byka. IHdpa3ByK U ynbTpa3ByK.

JdeMoHcTpanmuu

1. HaGronenue KosieOanuii TeJ1 o1 ICHCTBUEM CHITBI TSKECTH M CHIIBI YIIPYTOCTH
2. Habmoienue konebaHuii rpy3a Ha HUTH U Ha MPY>KUHE

3. Habmroienre BBIHYKICHHBIX KOJIeOaHU U pe30HaHca

4. PacmipocTpaHeHHe MPOAOIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJICITH)

5. HabmroieHne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI

6. AKycTHYeCKUI pe30HaHC

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenuie 4acTOTHI M EpUO/ia KOJIeOaHUI MaTEMaTHYECKOT O MasiTHUKA

2. OmipeienieHre YaCTOTHI M IEPHOAa KOJICOAHUN IPYKUHHOTO MasiTHIKA

3. MccnenoBanue 3aBUCMMOCTH TIEpr0/1a KOJIeOaHUH MOIBEIIEHHOTO K HUTH TPy3a OT JJTUHBI HUTH

4. UccnenoBanue 3aBUCMMOCTH IIepUoa KojaeOaHuil Ipy>KMHHOTO MasiTHUKA OT Macchl Ipy3a

5. IIpoBepka HE3aBUCHMOCTH IepHo/ia KojebaHui rpy3a, MOABEIIEHHOT0 K HUTH, OT Macchl Ipy3a

6. OTBITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTD IIEpHO/Ia KOIeOaHHH PY>)KHHHOTO MasSTHUKA OT MACChI
rpy3a U )KECTKOCTH MPYKUHBI

7. VI3amepenue ycKopeHHst CBOOOIHOTO MaleHUs

Pa3nen 3. Dj1eKTPOMATHUTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJTHBI
DJIEKTPOMArHuTHOE MOJI€. DJIEKTPOMArHuTHHIE BOJIHBL. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJTH
[ITkana 351eKTPOMArHUTHBIX BOJIH. VICIIOIBb30BaHUE DIEKTPOMATHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.
DJIeKTpoMarHuTHas npupojia ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

JdemoHcTpanumn
1. CBoiicTBa 3JE€KTPOMAarHUTHBIX BOJIH
2. BonHoBbIE cBOMCTBA CBETA

JlaGopaTopHbie padoThI U ONBITHI

1. V3yuenune CBONCTB AIEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOMIIBLHOTO TelepoHa

Pa3znena 4. CBeroBbIe ABJICHUSA



JlyueBasg monens cBera. Mictounuku ceta. [Ipsmonunelinoe pacripocTpaneHue cBera. 3atmenus CoaHua
u

Jlynbl. OTpaxkenue ceta. [Inockoe 3epkano. 3aKOH OTpaKeHUs CBETa.

[Ipenomiienne cBera. 3aKoH npenomiaeHus ceera. [loHoe BHyTpeHHEE OTpaKeHHE CBETA.
Hcrnonbs30BaHue MOJHOIO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xop nydeit B mun3e. OnTuyeckas cucrema ¢oroariapara, MUKpockona u teieckomna (MC).
I'na3 kak ontuueckas cuctema. ban3opykocTh U JallbHO30PKOCTbD.

Pasnoxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CriojkeHue CreKTpaabHbIX IIBETOB.
Hucnepcus csera.

JdemoHcTpanumn

[IpsiMonuHElHOE pacIpOCTPAHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n306paxeHu B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomiienue cBera.

OnTHyecKkuil CBETOBO,

Xon myueit B coOuparoleii TnH3e.

XoJ 1y4yel B pacCerBarolle JIMH3E.

[Tonydyenue n306paxeHuii ¢ TOMOIIbIO JTUH3.
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[TpuHnMn neiicTBus Goroarnmapara, MUKPOCKOIA U TEJIECKOIIA.
10.Mogens riasa.

11.Pa3noxenue 0e10ro cBeTa B CIIEKTP.

12 TTonyuenue 6enoro cBeTa Mpu CIOKEHUH CBETa PA3HBIX I[BETOB.

JlaGopaTopHbie padoThI U ONBITHI

1. ccnenoBaHue 3aBUCUMOCTH YTJIa OTPaKEHUSI CBETOBOTO JTy4a OT YIJia aJeHHUs.

2. N3ydenue XxapakTepUCTUK U300pakeHUs IpeIMeTa B IMIIOCKOM 3epKale.

3. UccnenoBanue 3aBUCMMOCTH YTJIa IPETOMIICHHUS CBETOBOTO JIyda OT YIJia aJeHUs Ha TPAHUIIE «BO3YX
—CTEKJIIO».

4. ITony4yenne n300paxxeHU ¢ TOMOIIBIO COOMPArOIIEH TUH3BI

5. Onpenenenue GOKyCHOTO PAaCCTOSHUS U ONTHYECKON CHIIBI CO OMparomieil JTMH3bI.

6. OIBITHI 110 Pa3IOKEHUIO OEIIOTO CBETA B CIIEKTP.

7. ONBITHI 110 BOCTIPUSATHUIO I[BETA MPEAMETOB MPU UX HAOIIOICHUH Yepe3 IIBETOBBIC (PUIBTPHI.

Pasnen 5. KBanroBble iBJIeHHS

OmnsiTel Pe3epdopaa u mnanerapuas Mmojens aroma. Mojens atoma bopa. Mcmyckanue u
noryomnieHue ceera atomom. KBantel. JIuneluaTeie ClIEKTPHI.

PannoaktuBHOCTE. Anb(a, 6eTa n rammanznydenus. CTpoeHrue aTOMHOTO sjipa. HykiioHHast MOJenb
aTOMHOTO siipa. MI30TonsI.

PannoaktuBHbIe ipeBpamienus. [leproa momypacmnamga aTOMHBIX SIIED.

Anepubie peakiuu. 3aKOHBI COXPAHEHHS 3apsIJIOBOTO U MaCCOBOTO YHCEN. DHEPTHUS CBSI3U aTOMHBIX SIIED.
CBs13b MacChl ¥ dHEpruH. Peakiuu cuaTesa u aenenus suep. Mcrounnku sneprun Cosnma u 38831 (MC).

SInepHast sHepreTHKa. JleWCTBHS paAMOaKTUBHBIX H3Iy4eHHU Ha KuBbIe opranu3msl (MC).

JdemMoHcTpauuu

1. CrexTpsl U3N1y4eHUs ¥ MOTJIOLIECHHUS.

2. CexTpbl pa3InyHbIX T'a30B.

3. CnexTp BoJOpOIa.

4. HaGmroneHue TpekoB B kamepe Buibcona.

5. Pabota cuérurka HOHU3UPYIOIIUX U3ITyUYEHUH.



6. Peructparus nuznydeHust IpUpOIHBIX MHHEPAJIOB U TPOIYK TOB.

JlabopaTopHbie paGoThI M ONBITHI

1. HaGmroieHue CITOMIHBIX U JIMHEHYATBIX CIIEKTPOB U3ITyUCHHS.

2. VlccnennoBaHue TPEKOB: U3MEPEHHUE SHEPTUHU YACTULIBI TIO TOP MO3HOMY ITyTH (110 poTorpadusam).
3. I3mepenue pauoakTUBHOTO (OHA.

IToBTOpPHTEILHO-0000 AN MOAYJIb

[ToBTOpUTENHHO-0000IIAOIINN MOTYJIb ITPEIHA3HAYEH JUIsI CHCTEeMAaTHU3alUU U 0000IEeHHS TPEIMETHOTO
COJICPKaHMSI M OTIBITA JEATEIbHOCTH, IPUOOPETEHHOTO MPH U3YYESHUHU BCETO Kypca PU3UKH, a TAKKE IS
noAroToBKM K OCHOBHOMY IrOCYIapCTBEHHOMY 9K3aMeHY 10 (PM3HKE ISl 00yJaroIuXcst, BRIOPABIIMX STOT
y4eOHBIH MpeIMeT.

[Tpn u3y4yeHnn 1aHHOTO MOTYJISl PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJBI ICSITEIBHOCTH, HA OCHOBE
KOTOPBIX 00€CTIeYNBACTCS TOCTHKEHHE TPEIMETHBIX M METAIIPEIMETHBIX INIAHUPYEMBIX PE3yJIbTaTOB
00y4eHus1, GOpMHUPYETCS €CTECTBEHHO-HAayYHasi (PaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB MCCIIEIOBAHUS
SIBTICHUI TIPUPOIBI U TEXHUKHU, OBJIAJICHHEC YMEHUSMHU OOBSCHITH (PU3NICCKHUE SIBICHUS, TPUMEHSS
NOJTyYeHHBIE 3HAHUS, PEeIIaTh 3a]]a4d, B TOM YHCJIe KAYE€CTBEHHBIE M SKCIIEPUMEHTAIBHEIE.

[TpuHIMITHATBEHO A TEIbHOCTHBIN XapaKkTep JaHHOTO pa3/elia pealu3yeTcs 3a CYET TOro, YTO YUalIuecs
BBIMIOJIHSIOT 3a/IaHHS, B KOTOPBIX UM IIPEIaraeTcsi:

— Ha OCHOBE MOJyYEHHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBSICHSITH (PU3MUECKHE SIBICHUS B
OKpY>KaroIIeH MPUpoJie ¥ OBCEIHEBHOM )KU3HU;

— HCIOJIb30BATh HAYYHBIC METOABI UCCIICAOBAHUS (1)1/131/1%01(1/1)( SIBJICHHI, B TOM YHUCIIE O IMPOBCPKU
THUIIOTE3 U MOJYYCHU S TCOPETUUCCKUX BEIBOIOB,

— OOBICHSATE HAaY4YHBIC OCHOBBI Hau0o0JIee BaXKHBIX I[OCTI/I)KGHI/Iﬁ COBPEMCHHBIX TGXHOJIOFI/Iﬁ,
HarmpuMmep, NPakTUICCKOT0 UCITOJIb30BaHU A Pa3JIMYHBIX HCTOYHUKOB SOHCPIru Ha OCHOBEC 3aKOHa ITpe-

BpaliCHUA U COXpPaHCHUA BCEX U3BCCTHBIX BUAOB OHCPTHUH.

Kan(z[aﬂ N3 TCM OJAHHOTO pa3aciia BKIIFOYACT SKCIICPUMCHTAJIIBHOC UCCIICIOBAHNUE 0606H_13IOHler0
XapaxkTepa. Pazgen 3aBCPIIACTCSA ITPOBEACHUCM JHArHOCTHYECKOM U OLIEHOYHOM pa6OTBI 3a KypcC OCHOBHOH
IIKOJIBI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

Nzyuenune yaeOHoro mpeamera «Pu3nka» Ha ypOBHE OCHOBHOTO 00IIIETO 00pa30BaHUs JOJKHO
o0ecreunBaTh JOCTHKEHUE CIICIYIONUX IMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbBIX
pe3yIbTaToB.

JIMYHOCTHBIE PE3YJIBTATDI
Ilampuomuueckoe 6ocnumanue:
— TPOSIBJIICHUE HHTEpPEca K UCTOPHH M COBPEMEHHOMY COCTOSIHUIO POCCUICKOH (PM3UUYECKON HAYKH,
— IICHHOCTHOE OTHOILIEHHUE K JOCTHKEHUSM POCCHMCKHUX YUEHBIX (PU3HKOB.
I'pasicoanckoe u 0yxo6Ho-upascmeenHoe 60CRUMAHUE:.

— TI'OTOBHOCTBb K aKTUBHOMY Y4aCTHIO B O6C}’)KI{€HI/II/I O6HI€CTB€HHO-3H3.‘-H/IMBIX N 3TUYCCKUX HpOGJIGM,
CBA3aHHLIX C ITPAKTUYCCKHUM ITPUMCHCHUCM I[OCTI/DKGHI/Iﬁ (1)I/IBI/IKI/I,

— OCO3HAHHC BA)KHOCTHU MOPAJIbHO-3TUYCCKHUX ITPUHIUIIOB B ACATCIbHOCTHU y‘IéHOFO.
Icmemuueckoe socnumanue:

— BOCIIPUATHUC 3CTCTUICCKHUX KaUCCTB Q)HSH‘IGCKOP’I HayKHu: eé TapMOHHUYHOT'O ITIOCTPOCHUA, CTPOI'OCTH,
TOYHOCTH, JIAKOHUYHOCTH.

llermocmu HAY4YHO020 NO3HAHUA .

— OCO3HaHHeE [[EHHOCTH (PU3MUECKON HayKH KaK MOITHOTO MHCTPYMEHTA MO3HAHUS MHUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEUILIEW COCTABIIAIOIIEN KYJIbTYPHI;

— pa3BUTHE HAYYHO JTF0003HATEILHOCTH, HHTEPECA K CCIIeI0BATENILCKOM IeATEIbHOCTH.
Dopmuposanue Kyiomypot 300p06b5 U IMOUUOHATLHO20 ONALONOTIYHUUA'

— OCO3HaHME [IEHHOCTH 0€30MacHOro 00pasa KU3HHU B COBPEMEHHOM TEXHOJIOTUYECKOM MUDE,
BKHOCTHU MPaBUJI 0€3011aCHOTO MOBEICHUS Ha TPAHCIIOPTE, HA IOPOTaX, C AJEKTPUUECKUM U TETIJIOBBIM
000pyI0BaHHEM B JOMAIITHUX YCIOBHSIX;

— c(hopMHPOBaHHOCTH HaBbIKa peQIeKCUH, TPU3HAHUE CBOETO IIPaBa Ha OLIMOKY U TaKOTO K€ IpaBa y
IPYroro 4ea0BeKa.

Tpyooeoe éocnumanue:

— AKTHUBHOC Y4aCTHC B PCUICHUH IMPAKTUYCCKHUX 3aaa4 (B paMKax CEMbH, KOJIbI, TOPOAA, Kpafl)
TEXHOJIOTHYECKON U COITHAIbLHOM HaIlIpaBJICHHOCTH, Tpe6y}0m14x B TOM YHCJIC U (I)I/ISI/I‘-ICCKI/IX 3HAHMI;

— MHTEpeC K MPAaKTUYECKOMY M3Y4YEHMIO Mpodeccuil, CBA3aHHBIX C PUIUKOI.
JKonozuueckoe gocnumanue:

— OpucHTAIUA Ha TPUMCHCHHUC (I)I/I?)I/I‘-ICCKI/IX 3HaHUH IJIg pCIICHU 3a/1a4 B obactu oxpyxca}omeﬁ
CpCanl, IJIAaHUPOBAHUA TOCTYIIKOB U OLICHKH UX BO3MOXHBIX HOCHCI[CTBI/Iﬁ JJIA 0pr>1<a}omel?1 Cpeanl,

— OCO3HaHHe TI00aTBbHOrO XapakTepa IKOJIOTHMYECKHX MPOOJIeM U MyTed UX pelieHusI.
Aoanmayus 00yuaruiezoca K U3MEHAUWUMCA YC106UAM COUUANLHOU U RPUPOOHOIL CPeObl.

— TOTpeOHOCTH BO B3aUMOJICHCTBHUHM ITPH BHIMIOJTHEHUHU UCCIICIOBAHUIN U TIPOCKTOB (PH3UUECKOM
HaIIPaBJICHHOCTHU, OTKPBITOCTb OIBITY Y 3HAHUAM JIPYTHX;

— TMOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AESITeIbHOCTD;



— ToTpeOHOCTh B (HOPMUPOBAHUH HOBBIX 3HAHH, B TOM YHCIlie (OPMYIUPOBATH UJICH, TOHITHS,
TUTIOTE3bl 0 (PUBHYECKUX OOBEKTaX U SBJICHHSIX,

— o0oco3HaHHe 1e(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (DPU3HKH;
— IUIaHUPOBAHHE CBOETO PA3BUTHUS B IPHOOPETEHUH HOBBIX (PM3UYECKUX 3HAHUH,

— CTpeMJIEHUE aHAJIM3UPOBATH U BBIABIISATH B3aUMOCBS3H IIPUPO/IbI, O0IIECTBA U IKOHOMHKH, B TOM
YHCIIEe C UCTIOIb30BaHNEM (PU3NYECKIX 3HAHUH;

— OILIEHKA CBOUX JICMCTBUI C YUETOM BIMSHUS Ha OKPY>KAIOIIYIO CPEAY, BO3MOYKHBIX IIT00ATBHBIX

HOCJIENCTBUH.

METAINIPEJMETHBIE PE3YJIbTATBI
YHuBepcajbHble IO3HABATEILHbIE 1€l CTBUSA

ba3zoewvie nocuueckue oeticmeusn:
— BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBJICHHU);
— YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KJIaCCH(PUKAINN, OCHOBAHHMS JIsI 000OIICHUS M CPABHCHUS;

— BBISBJIATh 32aKOHOMEPHOCTH U IPOTUBOPEYHSI B PACCMATPUBAEMBIX (PaKTaX, JaHHBIX U HAOIIOJEHUSX,
OTHOCSAIIUXCS K (PU3UUECKUM SIBIICHUSM,

— BBIABJIATb IPUYIUHHO-CIICACTBECHHBIC CBA3U IIPU U3YUCHUU (1)I/I3I/I‘IGCKI/IX SIBJICHUH U IIPOLECCOB,
ACIaThb BBIBOABI C UCITIOJIb30OBAHUCM ACAYKTUBHBIX U HHAYKTHBHBIX YMOSaKHIOquHﬁ, BBIABUT'aTh
TUITIOTE3bI O B3AUMOCBA3AX (1)I/I3I/III€CKI/IX BCJIMYUH,

— CaMOCTOATEIbHO BEIOUPATH CIIOCO0 perieHus yueOHol pu3nueckoil 3a1auu (CpaBHEHNE HECKOJIBKUX
BapMaHTOB PELICHHMs], BBIOOP HauboIee MOAXOIALIEr0 C yUETOM CaMOCTOATENBHO BbIJICTIEHHBIX
KPUTEPHUEB).

Bba3zoevie uccneoosamenvckue oelicmeust.
— HCIIOJIB30BATh BOIIPOCHI KaK HCCIICA0BATECIbLCKUMN HMHCTPYMCHT IO3HAHUSI,

— MPOBOJUTH [0 CAMOCTOSITENILHO COCTABJIIEHHOMY IJIaHY ONBIT, HECI0XKHBIN (PU3NUECKUI
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIeOBaHUE (PUZNUECKOTO SIBIICHUS,

— OLICHHMBATh HAa TPUMCHUMOCTD 1 TOCTOBECPHOCTH I/IH(bepMaHI/II-O, MOJIYUYCHHYIO B X04€ UCCICAOBAaHUSA
HJIM 3KCIICPUMEHTA,

— CaMOCTOATCIIbHO (I)OpMy.III/IpOBaTB O606H_ICHI/I}I H BBIBOJIBI ITO pE3YyJibTaTaM HpOBC,Z[éHHOFO
Ha6JIIOI[eHI/IH, OIIbITa, UCCICAOBAHUSI,

— MPOTrHO3UPOBATH BO3MOXKHOC JajabHeuIee pa3sBUTUC (I)I/I3I/I‘-ICCKI/IX MMpONHEeCCOB, a TAKKC BBIIBUT'AaTh
MMPCAIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paooma c unghopmayueri:

— TPUMEHSTH PA3THIHBIC METOIbl, HHCTPYMEHTBI M 3aIIPOCHI MPU TTOMCKE U 0TOOpE HHGOPMAITUU HITH
JAHHBIX C Y4ETOM MPEITI0KEHHON yaeOHON (hHU3NIECKOH 3a1aH;

— aHATU3UPOBAThH, CHCTEMATH3UPOBATh M HHTEPIIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUIOB U (HOPM
[IpEeACTaBICHNUS,

— CaMOCTOATEIBHO BEIOMPATh ONTUMAIBHYIO (POPMY MpeacTaBIeHUS MH)OPMAITUU U HIUTIOCTPUPOBATh

pelaemMblie 3a/1a4H HECIOKHBIMU CXeMaMH, TUarpaMMaMy, HHOW TpaduKoi U X KOMOMHALIUSAMU.



YHuBepcajibHble KOMMYHUKATHUBHbIE 1eHCTBUS

Obwenue:.

— B X0/ie 00cyX/1eHUs yueOHOro Marepuaiia, pe3yabTaToB J1a00paTOpHBIX pabOT U MPOEKTOB 3a/1aBaTh
BOIPOCHI 110 CYILIECTBY 00CYK/1aeMOI TeMbI U BBICKA3bIBATh UJICH, HAIIEJICHHbIE HA pEeIlIeHUE 3aa4l U
nojep:kanre 01aroxenaTeabHOCTH O0IEeHUS,

— COIOCTABJIATH CBOU CYXXACHUA C CY:KACHUAMU APYTUX YUACTHUKOB AWAJIOra, 06Hapy)KI/IBaTB
pa3IM4ue U CXOJACTBO MO3ULIUH;

— BBIPAXXaTh CBOIO TOYKY 3pCHHUS B YCTHBIX M IMCbMCHHBIX TCKCTAX,

— TyOJIMYHO MPEICTABIIATH Pe3yJIbTaThl BHINOJHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA,
HCCIIEI0BaHUs, [IPOEKTA).

Coemecmnasn oesasmenrbHOCMb (COMPYOHUYECEO) .

— TIOHUMATh U MCIIOJIb30BaTh IPEUMYILECTBA KOMAHTHOW M WHIAUBHyaJIbHOU PaOOTHI TP PEIICHUH
KOHKPETHOM (hU3UYECKOU TPOOIIEMBI;

— IIPUHUMATDb LCJIN COBMECTHOM ACATCIbHOCTH, OPIraHN30BbIBATH ,Z[eﬁCTBI/IH o €€ JOCTHKECHHUIO:

pacnpenensaTh poiu, 00CyKAaTh MPOLECCHl U Pe3yIbTaThl COBMECTHOM paboThl; 000011aTh MHEHHUS
HECKOJIbKUX JIIOEH,

— BBbIIIOJHATH CBOKO 4aCTh pa6OTI)I, AO0CTUIasd KAUCCTBCHHOI'O pE3YyJibTaTa I10 CBOECMY HAIIPABJICHHUIO U

KOOPAHUHUPYS CBOU IleICTBI/I?[ C ApYruMH 4iICHaAMHU KOMaH/IbI,
— OIICHHUBATh KAa4€CTBO CBOCI'O BKJIaZa B 06IJ_II/II7I MMPOAYKT IO KPUTCPHUAM, CAMOCTOATCIIBHO

C(l)OpMyJII/IpOBaHHHM Y4aCTHUKaMU B3aUMO/ICHICTBUS.

YHI/IBepcaJII)HI)Ie PEryJasaiTUBHLIC JaelcTBUA

Camoopzauu;*auun:

— BBISBIIATH MPOOIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYAIUSAX, TPEOYIOMIHNX JIJIS pelIeHHs (PU3MIEeCKUX
3HAaHUH,

— OpPUEHTUPOBATHCS B PA3IUUYHBIX MOAX0AaX NPUHATUS pelIeHUH (MHAUBUAYAIbHOE, IPUHATHE
pelIeHus B TpyMIe, IPUHITHE PEeIIeHUH IPyIIoil);

— CaMOCTOATCJIIBHO COCTABJIATH aJITOPUTM PCHICHUA (1)I/ISI/I‘{CCKOI>'I 3aaa4M UJIM I1JIaHa UCCIICA0OBAHU C

y4E€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BOZMOKHOCTEH, apryMEHTHPOBATh MTpeiaraeMble
BAPUAHTHI PEIIECHUN;

— JIenath BEIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
Camoxonmpons (pegpiexcus):
— J1aBaTh aJICKBATHYIO OIICHKY CUTYAIlMH U TIpeJIaraTh IiaH e€ N3MEHCHHUS,

— OOBSCHSATH IPHYMHBI JOCTHKCHUS (HEJOCTHIKEHHS) PE3YJIbTAaTOB ACATEIbHOCTH, 1aBaTh OLCHKY
pUOOPETEHHOMY OTIBITY;,

— BHOCHTBH KOPPEKTHUBHI B IEATEIBHOCTH (B TOM YKCJIC B X0 BHIIOJTHEHUS (PU3UUIECKOT0 UCCIICAOBAHUS
WJIH TIPOCKTA) Ha OCHOBE HOBBIX 00CTOSITEILCTB, M3MEHHUBIIUXCSI CUTYaIli, YCTAHOBIIEHHBIX OLITHOOK,
BO3HUKIIUX TPYJIHOCTEH;

— OLCHHBATH COOTBCTCTBUE PC3yJibTaTa HCIIU U YCIIOBUAM.

DmouuonanvHblil unmeniekm:



— CTaBUTh ce0s Ha MECTO APYTOro UeIoBeKa B X0/I€ CIIopa UK AUC KYCCUU Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO.

Ilpunamue cevs u opycux:

— TPU3HABATh CBOE MMPABO Ha OIIMOKY P PEHICHUN (PU3UUECKUX 3a7a4 MU B YTBEPKACHUSIX HA
Hay4HbIE TEMBI M TAKOE K€ IIPaBO IPYroro.

INPEAMETHBIE PE3YJIBTATbBI

7 KJIACC

[IpenmeTtHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0yUYaIOIIUXCS
YMEHUM:

— HCIIOJIb30BaTh MOHATHS: (PU3MUECKHE U XUMUYECKUE SIBJICHHS; HAOMI0I€HHE, SKCIIEPUMEHT, MOJIEIb,
TUIOTEe3a; SAMHUIIB (PU3NICCKUX BEJTMYHH; aTOM, MOJICKYJIa, arperaTHBIC COCTOSIHUS BEIIECTBA
(TBEpIOE, )KHUIIKOE, Ta3000pa3HOE); MEXaHHIECKOE JIBIKEHUE (PAaBHOMEPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHENHOE ), TPACKTOPHUsI, paBHOACHCTBYIOAs CI, Aedhopmalus (Yrpyrasi, IiIacTU4ecKasi),
HEBECOMOCTb, COOOIIAIOLIUECS COCY/IbI;

— pasjin4darhb ABJICHUSA (,I[I/I(b(1)y31/lﬂ; TCIIOBOC IBMI)KCHHE YaCTHUIl BEIIECTBA, paBHOMEPHOC NBHKCHUE,
HEPAaBHOMEPHOC ABMIKCHHUE, MHEPLIUA, BSaHMOHeﬁCTBHe TCJI, paBHOBECHE TBépI[LIX TCI C BaKpCHHéHHOﬁ
OCBIO BpalllcHU A, II€peaada JaBJICHUA TBépI[LIMI/I TCJIaMU, ) XUAKOCTIMHU U Ira3zaMu, aTMOC(bepHOG
JaBJICHUEC, IIaBaHHUEC TCJ, IIPEBpallCHUS MeXaHHU4YEeCKOH SHCPFI/II/I) II0 OIIMCAHHUIO UX XapPaKTCPHBIX
CBOICTB M Ha OCHOBE OIBITOB, ACMOHCTPUPYHOIIUX TAHHOC (I)PI?»PI‘IGCKOC SIBJICHHE,

— PpacClio3HaBaTb MPOSABIICHHUC H3YUCHHBIX (I)I/ISI/ILIGCKI/IX SIBJICHUH B OKpYyXKaromem MUpe, B TOM YUCIIC
(I)I/I3I/I‘ICCKI/IG SIBIICHUS B IPUPOJC. IPUMEPHI ABUKCHUS C PAa3JIMYHBIMU CKOPOCTSIMH B ’KMBOH 1 HEXKUBOH
IIPUPOJE, JIENCTBUE CHUIIBI TPECHHUA B IPUPOJC U TEXHUKE, BIUSIHUEC aTMOC(bepHOFO JIaBJICHUS Ha *KUBOM
OpraHusM, IJIaBaHHUEC pBI6; pbIYary B T€JIC 4YCJI0BEKA, IIPU OTOM IIEPECBOAUTH IIPAKTUYCCKYIO 3aJ1a4y B
yqe6Hyfo, BBLICIATH CYLICCTBCHHBIC CBOfICTBﬁ/HpPBH&KH (I)I/ISI/I‘ICCKI/IX SIBIICHUH,

— ONMCHIBATH U3YUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE ABJICHUS, UCTIONb3Ys (PU3NUECKUE BETUUNHBI
(Macca, 00BEM, IIIOTHOCTH BELLIECTBA, BPEMS, MyTh, CKOPOCTbh, CPEJIHAS CKOPOCTh, CHJIa YIPYTOCTH, CHja
TSYKECTH, BEC TEJIA, CUJIA TPEHUS, 1aBlieHue (TBEPAOrO Tela, )KUIKOCTH, T'a3a), BHITAIKMBAIOLIAs CUJIa,
MeXaHu4ecKas paboTa, MOITHOCT, TIEYO CHITbI, MOMEHT CHJIBI, K03()(PULIMEHT MoJIe3HOro N1eHCTBUS
MEXaHU3MOB, KHHETHYECKasl U OTEHIMAIbHAs SHEPT U ); IPH OMMCAHUU MTPABUILHO TPAKTOBATh (PU3U-
YECKHI CMBICI UCTIOJIb3yEMbIX BEJTMUNH, UX 0003HAUYEHUS U €IMHUIIBI (PU3NUECKUX BEIIUYUH, HAXOIUTh
(bopMyIIBl, CBA3BIBAIOLINE TaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BEIMUYMHAMHU, CTPOUTH I'paduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHH;

— XapaKTepu30BaTh CBOMCTBA Tell, GU3UIECKUE SIBJICHUS U MTPOIIECCHI, UCIIOJIB3YS MPABUIIA CJIOKECHUS
cu (BIOJIb OJTHOM MpsiMoid), 3akoH ['yka, 3akoH [lackaist, 3akoH Apxumena, IpaBUiIo PaBHOBECHSI
peraara (6710Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHHUS MEXaHUIECKON SHEPTUH; TIPH STOM

JaBaTh CIOBECHYIO (JOPMYIIMPOBKY 3aKOHA U 3aIMChIBATh €r0 MaTEMaTUYECKOE BHIPAKEHHE;

— OOBSICHATH (U3UYECKHE SBICHUS, MPOLECCHl U CBOWCTBA TEIl, B TOM YHCIE U B KOHTEKCTE
CUTYaIMi TPAKTHKOOPUEHTHPOBAHHOTO XapaKTepa: BISBISATH IPUUMHHO-CIICACTBEHHBIC CBSI3H, CTPOUTH
o0bscHeHHE U3 1—2 NOTHYECKHX IIaroB ¢ omopoit Ha 1—2 N3y4eHHBIX CBONCTBA (PU3UUYECKUX SIBJICHUH,
(U3NYECKHUX 3aKOHA HITH 3aKOHOMEPHOCTH,;

— pemiath pacyETHbIC 3a1a4 B 1—2 efiCTBUS, UCTIONb3Ys 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIINE

(bI/I3I/II-ICCKI/IC BCJIIMYMHBL. HA OCHOBC aHaJIM3a YCJIOBHUS 3a1a4H 3aIIMChIBATh KPATKOC YCIOBHUE, IO~



CTaBJIATH (PU3MUECKHE BETUUUHBI B POPMYJIIBI U IPOBOAUTH PACUETHI, HAXOAUTH CIIPABOYHBIE IaHHBIE,
HeoOXO0IMMBbIe AJIs PellIeHUs 3a]1a4, OLIEHUBATh PEATTUCTUYHOCTH MOJIYYeHHON (PU3NYECKON BETMYHHBI,

— pacno3HaBaTh NPoOIEMbI, KOTOPHIE MOKHO PELIUTH IPU TOMOIIH (PU3MYECKUX METO/IOB; B OIIMCAHUHU
HCCIIEI0BAaHUS BBIIEISATH IIPOBEPSEMOE IPEAIIONIOKEHHE (TUIIOTEZY), pa3InyaTh U HHTEPIPETUPOBATH
IIOJIyYE€HHBIHN PE3yJIbTAT, HAXOAUTh OUIMOKH B XOJI€ OIIbITA, AEJIaTh BBIBOJBI IO €I0 PE3YyJIbTaTaMm,

— TPOBOJUTH OTIBITHI 10 HAOIIOECHHUIO (PU3NYECKUX SIBICHUHN WK (PU3NYECKIX CBOMCTB TEII:
(bopmMyIHpoOBaTh MPOBEPSEMBIE IPEATIOIOKEHHUS, COOMPATh YCTAHOBKY U3 MPENI0KEHHOT0 000py10Ba-

HUS, 3aMMCBIBATD XOJI OMBITA U (HOPMYITUPOBATH BBIBOIHI;

— BBINOJHATH MPSIMbIE H3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tenna, 00bEMa, CUITbI U TEMITEPATYPhI
C MCIOJIb30BAaHUEM aHAJIOTOBBIX U ITU(DPOBBIX TPUOOPOB; 3aMKUCHIBATH TOKA3aHUS TPUOOPOB C YIETOM
3aTaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUH;

— NPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTHU O/IHOM (hr3UUeCKON BETMUUHBI OT APYIOM C
UCIOJIb30BAHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUXKYILIETOCS Tela OT BpEMEHU
JIBMDKEHUS TeJa; CHIIbl TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MMOBEPXHOCTEH Tel U
HE3aBUCHMOCTH CUJIBI TPEHUSA OT IIJIOLIANA COIPUKOCHOBEHUS TEII; CUJIBI YIIPYTOCTH OT yIJIMHEHUS
IPY>KUHBI; BEITAJIKUBAIOLIEH CUJIbI OT 00bEMA MOTPYKEHHOM YacTu Teja U OT IUNIOTHOCTH JKUKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT INTyOUHBI, Ha KOTOPYIO MOTPY>KEHO TEJ0; YCIOBUH MIaBaHUs
T€J, YCIIOBUI paBHOBECHUS pbluara U 0JIOKOB); y4aCTBOBATh B IIJIAHUPOBAHUU Y4€OHOTO UCCIIEA0BAHMUS,
coOuparb yCTAaHOBKY U BBIIIOJIHSTH U3MEPEHUS, CIENYS MPEUI0KEHHOMY IIIaHy, PUKCUPOBATh
PE3yNIbTATHI TOJYYEHHON 3aBUCUMOCTH (PM3MUECKHUX BEIMYMH B BUJIE MPETIOKEHHBIX TaOJINI U

Fpa(l)I/IKOB, J€IaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICIOBAHUS,

— MPOBOJUTH KOCBEHHbIE U3MEPEHUS PU3NUECKUX BETUYNH (IUIOTHOCTH BEUIECTBA KUAKOCTH U
TBEPJIOTO TEJNA; CHJIA TPEHUS CKOJIBKXEHUS; JaBICHUE BO3/yXa; BHITAJKABAIOIIAs CHIIA, JEHCTBYIOIIAs HA
MOTPYKEHHOE B )KUJIKOCTD TEJNO0; KO3(DPUIIMEHT MOJIE€3HOT0 IeHCTBUS IPOCTHIX MEXAHU3MOB), CIEAYS
MIPEIJI0KEHHON MHCTPYKLIMU: TIPY BBIIOJIHEHUH U3MEPEHUN cOOUpATh 3KCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAYECHUE UCKOMOH BEITMYMHBI;

— co0uro1aTh MpaBUJIa TEXHUKH 0€30MaCHOCTH IpU paboTe ¢ J1abopaTOpHBIM 000pYI0BaHHUEM,;

— YKa3bIBaTh PUHIIMIIBI AEWCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOIIAIOIINECs COCY/Ibl, 0apOMETD, phlyar, MOABMKHBIA U HEMOABIKHBIH OJI0K, Ha-

KJIOHHAS IIJIOCKOCTD;

— XapaKTCpHU30BaATb HPUHIIUIIBI JIefiCTBUS HU3Yy4YCHHBIX HpI/I60pOB N TCXHUYCCKUX YCTPOI\/'ICTB C OHOPOﬁ
Ha UX OIIMCaHHA (B TOM YUCJIC. ITOAIIUITHUKH, yCTpOfICTBO BOAOIIPOBOJA, rnnpaBanecxnﬁ npece,
MaHOMCECTP, BEICOTOMED, HOpHJHCBOﬁ Hacoc, apeOMeTp), HCII0JIb3Yd 3HAHUA O CBOMCTBax (I)I/I3I/I‘-ICCKI/IX
SIBIICHUH U HCO6XO,[[I/IMBIC (I)I/IBI/I‘-IGCKI/IC 3aKOHBI U 3aKOHOMEPHOCTH,

— MPHUBOAUTH IPUMEPHI / HAXOAUTH UHPOPMAIIHMIO O TIPUMEPAX MPAKTHUECKOTO UCTIOIb30BaHHMS
(hU3UYECKUX 3HAHUN B TIOBCETHEBHOM KU3HM JIJIs1 00ecIieueHrst 0€30MacHOCTH MPU 0OpaIeHUH C
npubopamMu ¥ TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3I0POBbS U COOIIIOIEHUS HOPM

AKOJIOTUUYECKOT0 MOBEICHUS B OKpY>KalolIel cpeie;

— OCYUIECTBJIATH OTOOP HCTOYHUKOB HHPOpMaIU B ceT IHTEpHET B COOTBETCTBUU C 3aJaHHBIM
MTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUN U MMYTEM CPAaBHEHHUS PA3IMYHBIX UCTOYHUKOB
BBIICIIATH HHPOPMAIIUIO, KOTOPAsS ABJISETCS MPOTHUBOPEUUBOM HIIM MOKET ObITh HETOCTOBEPHOI;

— HCIIOJIb30BATH MPH BHITIOJIHEHNHU YUE€OHBIX 3aJJaHUN HAYYHO-TIONYJISIPHYIO JINTEPaTypy PU3UIECKOTO



COJZIEpKaHUs, CIIPAaBOYHbIEC MaTEPHUAJIbL, pecypcsl ceTu MHTepHeT; BnaneTs NpuéMaMu KOH-
CIIEKTHPOBAHUS TEKCTA, IPeoOpa3oBaHMsI HHPOPMALIUU U3 OJHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

— Cc03/7aBaTh COOCTBEHHBIC KPATKHUE MMCHMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE 2—3 HCTOYHHKOB
uHpopManuu GU3NIECKOTO COACPIKAHUS, B TOM YUCIIC TyOIMYHO JIe1aTh KPaTKUE COOOIICHUS O
pe3yNbTaTax MPOEKTOB WIIM YI€OHBIX UCCIEIOBAHMI; TPH STOM I'PaMOTHO UCTIOIb30BaTh H3y4EHHBII
MOHATHIHBIN anmapaT Kypca pu3uKu, COMPOBOKIATH BEICTYIIJICHUE IPE3EHTAIUCH;

— IIPH BBIIIOJHCHHUN y‘{€6HBIX IIPOCKTOB U I/ICCJ'IG,I[OBaHI/Iﬁ paciupeaciiaTb 0053aHHOCTH B T'pynIic B
COOTBETCTBHU C ITOCTABJICHHBIMHU 3a/jla4yaMi, CJICIUTD 3a BBIIIOJITHCHUECM I1JIaHa ,Z[efICTBI/Ifl, aICKBATHO
OLCHUBATH COOCTBECHHBIN BKJIaJ B ACATCIIbHOCTD I'PYIIIbI, BHICTPAMBATh KOMMYHHUKATUBHOC

B3aUMOJICHCTBHE, YYUTHIBAsI MHEHHUE OKPYKAIOLIUX.

8 KJIACC

[IpenMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTD Y O0yUJaAOIINXCS

YMEHUN:

— MCIOJb30BATh IOHATHS: MacCa U pa3MEPhI MOJICKYJI, TCILIIOBOC ABHMKCHHUE aTOMOB U MOJICKYI,
arperaTHbIC COCTOAHUA BCIICCTBA, KPUCTAJNIMYCCKUC U aMOp(bHLIe TCia, HaCBIH_IeHHHﬁ H HCHAChI-
H.IeHHbIﬁ nap, BJIIQXXKHOCTB BO34yXa, TEMIICpATypa, BHYTPCHHAA DHEPIus, TEIUIOBOM JBUTATEIIb,
SHGMCHTapHBIﬁ SHGKTpI/I‘IeCKI/Iﬁ 3aps, 9JICKTPUUICCKOC ITI0JIC, IIPOBOAHUKHU U AUIJICKTPHUKH, MMOCTOSIHHBIN
SHGKTpI/I‘IeCKI/Iﬁ TOK, MAaroHuTHOE I10JIE,

— pas3nuyarth SBJICHUs (TEIJIOBOE paciiupeHune/cxxaTue, Teronepeaada, TenioBoe paBHOBECHE,
CMayuBaHHE, KAMMWIISPHBIC SBJICHHS, UCTIAPEHNUE, KOHICHCAIIMsI, TUTaBJICHUE, KPUCTAILTA3AIUS
(oTBepneBaHuEe), KUIICHUE, TETUTIONIEpeaayda (TETIONPOBOIHOCTb, KOHBEKIIHS, U3TyUEHHUE); DJICKTPHU3ALIU
TeJl, B3aMMOJIEUCTBUE 3apsI10B, AEHCTBUS AJIEKTPUUYECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE, B3AUMOJIEUCTBUE
MarHMTOB, JIEHCTBHE MATHUTHOTO IOJIS HA TIPOBOJHUK C TOKOM, SJIEKTPOMArHUTHAS HHYKITUS) TI0 OITH-
CaHMIO X XapaKTePHBIX CBOMCTB M HA OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX TaHHOE (PU3NUecKoe

SIBJICHHE,

— pacrmo3HaBaTh NMPOSBIICHHE M3YYCHHBIX (DPU3MUECKUX SIBICHUH B OKPY)KAIOLIEM MHUPE, B TOM YHCIIE
(bu3ndeckue SBICHUS B IPUPO/JIE: TOBEPXHOCTHOE HATSHKEHUE U KalWIIISIPHBIC SIBIICHUS B IPHPOJIE,
KPHUCTAJUTBI B TIpupoze, n3nydenue ConHIa, 3aMep3aHie BOI0EMOB, MOpCKHE OpH3bI, 00pa3oBaHHE
POCHI, TyMaHa, MHEes, CHETa,; SJIEKTPUUECKHE SIBIICHUS B aTMOc(hepe, JEeKTPUIECTBO KHUBBIX OPTaHU3MOB,;
MarHUTHOE TToJIe 3eMITH, Ipei MO0 COB, pOITb MATHUTHOTO TIOJIS TSI )KM3HU Ha 3eMiie, MOJISIPHOE CH-
STHUE, TIPH STOM TIEPEBOIUTH MTPAKTHUECKYIO 33]1a9y B yUeOHYIO, BEICTISTH CYIIECTBEHHBIC

cBOMCTBa/IpU3HAKY QU3NIECKUX SIBICHU;

— ONHCHIBATh U3YYCHHBIE CBOMCTBA TN U (PU3UYECKUE SIBIICHUS, HCTIONB3YS (PU3NUECKUE BETUINHBI
(TemnepaTypa, BHyTPEHHsISI SHEPT s, KOJIMUECTBO TEIUIOTHI, YAEIbHAs TEINIOEMKOCTh BEIIECTBA,
ylenbHas TEIJI0Ta TUIABJICHUS, YeNbHAs TEIUIOTa Mapoo0pa3oBaHus, yaeabHas TENI0Ta CTOPAHUS
TOTUIHBA, KO3 PUIIUEHT MOJIE3HOTO AEHCTBHS TEIJIOBON MAIlIMHBI, OTHOCUTENIbHAS BIAXKHOCTh BO3/IyXa,
ANEKTPUUYECKUM 3apsi]l, CHIa TOKA, HIEKTPUUECKOE HANIPSIKEHHE, COMPOTUBIIEHUE IPOBOJIHUKA, YACIBHOE
COIPOTUBIJICHUE BEIIECTBA, pab0Ta M MOIIHOCTh 3JIEKTPHUUECKOr0 TOKA); PHU OMUCAHUH TPABIIBHO
TPaKTOBaTh (PU3NUECKUI CMBICI UCTIOJIB3YEMBIX BEJIMYMH, 0003HAYEHUS U €MHUIIBI PU3UUECKUX
BEJIMYMH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOLINE JaHHYIO (PU3HUECKYIO BEIHUUMHY C APYTUMHU BEIHMUYUHAMH,
CTPOUTH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PM3NUECKUX BETUYHH;

— XapakTepu30BaTh CBOWCTBA TeJ, PU3NUECKUE SIBICHUS U MIPOIECCHI, UCIIOIb3Yys OCHOBHBIE

ITOJIOYKEHHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOCHUS BEIIECTBA, IPUHIIUI CYIIEPIIO3ULIMY IT0JIEH



(Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHU 3apsA/a, 3aKkoH OMa JJis ydacTKa 1enH, 3aKoH Jkoyis -
JleHna, 3aK0H COXpaHEHHsI PHEPTUH;, IPH STOM J1aBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMCHIBATh

€ro MaTreMaTU4CCKOEC BBIPAXKCHHUC,

— 00BACHATH (PM3HUECKHE POLECCHl M CBOWCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYyallui
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIATH IPUUMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH 00BsC-
HeHue U3 1 - 2 JOruYecKuX I1aroB ¢ omopoi Ha 1 - 2 u3y4eHHbIX CBOMCTBA (PU3NUECKUX SBJICHUM,
(bU3NYECKNX 3aKOHOB UM 3aKOHOMEPHOCTEH; peraTh pac4éTHbIC 331a4M B 2 - 3 IEUCTBUS, UCTIOIb3YS
3aKOHBI M (POPMYJIBI, CBSI3bIBaIOIINE (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAIIN3a YCIOBUSA 331a41
3aMUCBIBATh KPATKOE YCIIOBHE, BBISIBIIATH HEJIOCTATOK JAHHBIX JJISl PEIICHUS 3a/1a4H, BHIOMPATh 3aKOHBI
1 GOpMYIIBI, HEOOXOAUMBIE 171 €€ PelIeHHUs, IPOBOAUTH PACUETHI M CPABHUBATH MOJTYYCHHOE 3HAUCHUE

(bH3H‘-ICCKOﬁ BCJIMYUHLBI C U3BECCTHBIMU JAHHBIMU,

— pacno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEUIUTh MPU MOMOILIU (GU3UYECKUX METOO0B; UCTIOIb3Ys
OMHMCaHUE UCCIIEAOBaHUS, BBIICIATH MPOBEPSIEMOE MIPEATION0KEHUE, OIICHUBATh IPABUILHOCTD TOPSIKa
MIPOBEJICHUS UCCIIC0OBAHUS, JIETaTh BHIBOJIBI,

— HPOBOJUTH OIBITHI 10 HAOIIOJCHUIO (U3NYECKUX SIBIICHUH WK (PU3NYECKUX CBOMCTB Tel
(KanuJUIpHBIE SBJIEHUS, 3aBUCUMOCTbD JJaBJIEHUS BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl; CKOPOCTH IIPO-
1ecca OCThIBaHUsI/HArPeBaHUS IIPU U3TYYCHUH OT LIBETA M3JTyYaroIei/IOrIOMaoIIe TOBEPXHOCTH;
CKOpOCTb MCIIapEHHUs BOJIbI OT TEMIIEPATYPhI )KUIKOCTH U IO U €€ IIOBEPXHOCTH; FIEKTPU3ALUS Tell
U B3aUMO/ICICTBHE IEKTPUUECKHX 3apsA0B; B3aUMOICHCTBHE TOCTOSHHBIX MarHUTOB, BU3YyaJIH3alUs
MarHUTHBIX OJICH OCTOSIHHBIX MArHUTOB; JIEHCTBUS MAarHUTHOTO I1OJISI HA IIPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA AJIEKTPOABUTATEINS TIOCTOSHHOIO TOKa): (hOopMyInpoBaTh
IpOBEpsieMble MPEANOI0KEHN, COOUPATh YCTAHOBKY U3 MPEI0KEHHOT0 000PYI0BAHNUS; ONIMCHIBATh
X071 OTbITa U GOPMYITHPOBATH BBIBOBI,

— BBIIOJHATD IIPAMBIC UBMCPCHUSA TCMIICPATYPHI, OTHOCHUTEIIFHOM BIaXKHOCTH BO31yXa, CUJIbI TOKa,
HaIps’KCHUS C UCITOJIb30BAHUEM aHAJIOTOBBIX HpI/I60pOB N JaTYUKOB (I)I/I?»I/ILICCKI/IX BCJIMYMH, CPaBHUBATH
PE3YJIbTAaThI I/ISMepeHI/Iﬁ C y‘{éTOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH,

— MPOBOJUTH UCCIIEOBAHNE 3aBUCUMOCTH OJTHOM (PU3NYECKOM BETMUHUHBI OT IPYroi ¢
UCIOJIb30BAaHUEM MPSAMbBIX U3MEPEHUN (3aBUCUMOCTH COITPOTUBIIEHUS POBOJIHMKA OT €0 JJINHBI,
IIJIOIAIN TIOTIEPEYHOI0 CEYEHUS M YEIbHOTO CONPOTUBIICHHU S BEIECTBA TPOBOIHHUKA; CHIIBI TOKA,
MYILIET0 Yepe3 MPOBOJIHUK, OT HAIIPSKEHUS HAa IIPOBOJHUKE; UCCIEIOBAHHE NIOCIIEI0BATEIILHOIO U M1a-
paJIeNbHOTO COEAMHEHUH POBOIHUKOB): TNIAHUPOBATH UCCIIEA0BAaHUE, COOMPATh YCTAHOBKY U
BBINOJIHATH U3MEPEHHSI, CIIeAYs MPEAT0KEHHOMY IUIaHy, (UKCUPOBATh Pe3yJIbTaThl MOJTYYEHHOM
3aBHCUMOCTH B BUJIE TaOJIUI] U TpaUKOB, A€TaTh BBIBOJBI I10 pe3yJibTaTaM HCCIIeI10BaHMUS,

— MPOBOJUTH KOCBEHHbIE U3MEPEHUS GU3NUECKUX BeNYHH (yIeabHas TeMI0EMKOCTh BEIIECTBa,
COIPOTUBJIEHHE TPOBOJIHHKA, pad0Ta U MOITHOCTb 3JIEKTPUUYECKOT0 TOKA): IMJIAHUPOBATh U3MEPEHHUS,
coOupaTh HIKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEysl IPEAI0KEHHON HHCTPYKIIMH, U BBIYUCIIATD
3HAYEHUE BEIINYUHBI;

— co0roIaTh MpaBuiia TEXHUKU 0€30MMaCHOCTH TP paboTe ¢ 1a00paTOPHBIM 000PYIOBAHUEM,

— XapaKTepU30BaTh MPUHLHUIIBI JEUCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOit
Ha WX ONMHUCaHuUs (B TOM YHCIIE. CUCTEMa OTOILUICHHSI IOMOB, THTPOMETP, apoBasi TypOHHa, aMIIepMeTp,
BOJIbTMETP, CYETUMK AIEKTPUUECKON SHEPTUH, FJIEKTPOOCBETUTENbHBIE TPUOOPHI, HAarpeBaTEIbHbIC
ANEKTPONpUOOPHI (MPUMEPHI), FJAEKTPUUECKHE MPEIOXPAHUTEINHN; SJICKTPOMArHUT, JIEKTPOIBUTaTElh
MOCTOSIHHOTO TOKA), UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBJICHUIN U HEOOXOIUMBbIE
¢du3nueckre 3aKOHOMEPHOCTH;



— pacro3HaBaTh IPOCThIE TEXHUUECKHE YCTPOUCTBA U U3MEPUTENbHBIE TPUOOPHI [0 CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (KUJKOCTHBI TEPMOMETP, TEPMOC, [ICUXPOMETP, TUTPOMETP, ABUTATEITb
BHYTPEHHETO CTOPAHMUSL, JJIEKTPOCKOII, PEOCTAT); COCTABIISATH CXEMBbI AJIEKTPUUECKUX LIETIEH C
MOCJIeI0BATENbHBIM U MTApAIJICIbHBIM COSIMHEHUEM 3JIEMEHTOB, Pa3indast yCJIOBHbIE 0003HAUCHUS

OJICMCHTOB JJICKTPUUCCKUX L[GHGfI;

— MPHUBOAUTH IPUMEPBI/HAXOAUTH HHOPMALIUIO O TPUMEPAX MPAKTHYSCKOTO UCTIOJIb30BaAHUS
(bu3HUECKUX 3HAHWH B TOBCEAHEBHOM )XKU3HU JIJIs 0OecTieueHrst 6€30MacHOCTH IIPH 0OpaIeHIH ¢ Tpubo-
paMH U TEXHUYECKHUMH YCTPOMCTBAMHU, COXpaHEHHS 30POBbS M COOIIOACHUS HOPM KOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOILEH Cpelie;

— OCYHICCTBJIATH IIOUCK I/IH(l)OpMaI_II/II/I (1)I/I3I/ILICCKOFO COACpKaHUA B CETU HHTepHeT, Ha OCHOBEC
UMEIOIIUXCS 3HAHUU U HYTéM CpPpaBHCHUA JOIIOJIHHUTCIIbHBIX HCTOYHHUKOB BBIICIIATH I/IHCI)OpMaLII/IIO,
KOTOpas ABJIACTCA HpOTHBOpC‘IHBOﬁ WJIM MOXKET OBITh HGHOCTOBCpHOﬁ;

— WCIIOJIB30BATH MPH BHITIOJIHEHNHU YI€OHBIX 3aJJaHUN HAYIHO-TIONYJISIPHYIO INTEPATypy PU3UIECKOTO
COJZIEpKaHUs, CIIPABOYHbIE MAaTEPUAJIbL, peCypchl ceTH MIHTEpHET; Bi1afieTh NpuéMaMu
KOHCIIEKTUPOBAHUA TEKCTa, IpeoOpa3zoBaHMs MH(GOPMALIMU U3 OHOM 3HAKOBOW CHUCTEMBI B IPYI'YIO;

— co3zaBaTh COOCTBEHHBIE MUCHMEHHBIE M KPAaTKHE YCTHBIE COO0IIEH s, 00001mast nHpopMauio u3
HECKOJIbKUX UCTOUYHUKOB (PU3UYECKOT0 COAECPKAHUS, B TOM YUCIIE yOJIMYHO NPEACTABIIATH PE3YIbTaThl
IIPOEKTHOM UJIM MCCIIEA0BATEIbCKON AESITEIbHOCTH; IPU 3TOM I'PaMOTHO UCIOJIb30BATh U3YyUEHHBII

MOHATUIHBIN anmapat Kypca (GU3MKH, COIPOBOKAATH BRICTYIUICHHE MTPE3CHTALINEH;

— IIPHU BBIITOJIHCHHUU y‘le6HBIX IMMPOCKTOB U I/ICCJ'ICI[OBaHI/II\/'I (I)I/ISI/ILICCKI/IX MMpOLECCOB paCIPCaACIIATD
0053aHHOCTH B Tpynne B COOTBETCTBHUU C ITOCTABJIICHHBIMU 3aia4aMU, CJICANUTE 3a BBIIIOJIHCHUCM ILJIaHA
Z[GflCTBI/Iﬁ " KOPPEKTUPOBATE €I'0, AACKBATHO OLICHUBATH COOCTBEHHEBIN BKJIaJ] B ACATCIIbHOCTD T'PYIIIIbI,

BBICTPanBaTh KOMMYHHKAaTUBHOE B3aUMOJIEICTBUE, IPOSABIISASA TOTOBHOCTh pa3peniaTb KOH(IUKTHI.

9 KUIACC

[IpenmeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y O0yUaIOIINXCS
YMEHUN:

— HCHOJb30BaTh IOHATHS. CHCTEMa OTCUETA, MaTepuajibHasg TOUKa, TPACKTOPUS, OTHOCUTCIILHOCTDb
MEXaHHNYCCKOT'O ABUKCHUA, ;[e(bopMaumI (ynpyraﬂ, HJ'IaCTI/I‘-ICCKaSI), TPCHUEC, HCHTPOCTPCMUTCIIBHOC
YCKOpPEHHE, HCBECOMOCTHD U IICPETPY3KHU, HECHTP TAKECTH, a0COJIIOTHO TBép,Z[OC TCJIO, HCHTP TAKECTU
TBép,[[OFO T€JIa, paBHOBECHUEC, MECXaHUYECCKUEC KoJIeOaHUS U BOJIHEI, 3BYK, I/IH(bpa3By1< U yIBTPA3BYK,
SJICKTPOMArHUTHBIC BOJIHBI, IIKAaJIa 3JICKTPOMArHuTHBIX BOJIH, CBCT, 6J'II/130py1(OCTB " JAJIbHO30PKOCTh,
CIICKTPbI UCITYCKAHM U TIOTJIOICHUS, anL(ba, Octau raMMa-u3Jay4eHHUs, U30TOIbI, AACpHAsI DHEPIreTUKA,

— pa3nuyarh SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE NMPSMOIMHEWHOE IBUKEHHE,
PaBHOYCKOpPEHHOE NPSMOJIMHEITHOE IBI)KEHUE, CBOOOTHOE MaJIeHHE Tell, pPABHOMEPHOE JBMXKEHUE 1O
OKPYKHOCTH, B3aUMO/IEHCTBHUE TeJl, pEaKTUBHOE IBUKEHUE, KoJleOaTebHOE IBMKEHUE (3aTyXalOIIHe 1
BBIHYKJICHHBIE KOJIE0aHMs), PE30HAHC, BOJIHOBOE JIBKEHHE, OTPaKEHUE 3ByKa, IPSIMOJIMHEHHOE
pPacIpOCTpaHEHUE, OTPAKEHUE U IIPEIIOMIICHUE CBETA, II0JHOE BHYTPEHHEE OTPAKECHUE CBETA,
pasioxeHne 6eJIoro CBeTa B CIIEKTP U CIIOKEHUE CIIEKTPAIbHBIX IIBETOB, JUCIIEPCHS CBETA,
€CTECTBEHHAs PaJIMOaKTUBHOCTh, BOSHUKHOBEHHE IMHEWYATOr0 CIIEKTPa U3IYYCHUS) 10 OITMCAHHIO UX

XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX TAHHOE (PU3UUECKOE SBICHHUE,

— pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (H3MUSCKHX SIBICHHUI B OKPYKAIOIIEM MUpE (B TOM YHCIIC
¢dbu3nyueckue IBJICHUS B IPUPOE: MPWIKUBBI U OTJIUBBI, IBHKEHUE MaHeT COTHEUHON CHUCTEMBI,



PEaKTUBHOE IBUKCHHUE )KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB JKUBOTHBIMHU, 3€MJIETPSICEHHUE,
ceiicMruYecKre BOJHBI, IIyHaMH, 9X0, LIBETa T€J, ONITUYECKHE SIBICHUS B IPUPOJIE, OMOJIOTHUECKOe
JeiicTBHE BUIUMOTO, YIbTPA(QHOIETOBOTO U PEHTI€HOBCKOTO H3JIY4E€HUH; €CTECTBEHHBIH
pannoaKTUBHBIN (POH, KOCMUYECKHE JIYUH, PJAUOAKTUBHOE N3ITyYSHHE PUPOAHBIX MHHEPAJIOB,;
JeiCTBUE PaIMOAKTUBHBIX U3JIyUEHU Ha OPraHU3M Y€JI0OBEKA), [IPH 3TOM I1EPEBOAUTD PAKTHUECKYIO
3a7a4y B yUe€OHYIO, BBICIISTD CYILECTBEHHbIC CBOWCTBA/IPU3HAKH (DU3NICCKUX SIBIICHH;

— OIKCHIBATh U3yYCHHBIE CBOMCTBA TeJ U (PU3NUYECKHE SIBICHUS, UCTIONb3Ys (PU3MUECKUE BETHUUHBI
(cpenHsis 1 MTHOBEHHAs! CKOPOCTD TeJla IIPU HEPABHOMEPHOM JIBH)KEHHUH, YCKOPEHUE, TIEPEMELIIEHUE,
IyTh, YIJIOBasi CKOPOCTb, CUJIa TPEHUS, CHJIA YIIPYTOCTH, CUJIA TSXKECTH, YCKOPEHHE CBOOOIHOTO
Ma/ICHUs, BEC TeJa, UMITYJIbC Tella, UMITYJIbC CHIIbI, MEXaHUYeCKast padoTa U MOUTHOCTH, TOTEHIHATIbHAs
SHEPIHs Tella, OJHATOrO HaJl IOBEPXHOCTHIO 36MJIM, ITIOTEHIIMAIbHASL SHEPT UL CKATOM IIPYKUHBI,
KMHETUYECKast SHEPIHsl, OJIHAs MEXaHUYECKast SHEPIHsl, IEPUOJ] U YacTOTa KoJieOaHU, AJIMHA BOJIHBI,
I'POMKOCTbH 3ByKa M BbICOTAa TOHA, CKOPOCTh CBETA, IIOKA3aTeNb IIPEIOMIIEHUSI CPE/IbI); IPU OMMCAHUU
IIPaBUWJIBHO TPAKTOBATh PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEIMUNH, 0003HAUEHUS U €TUHULIBI
(bU3NYECKUX BETMYNH, HAXOAUTh (POPMYIIBI, CBA3BIBAIOIINE TAaHHYIO (U3UIECKYIO BETUYHUHY C IPYTHMHU

BEJIMYMHAMH, CTPOUTH I'paUKN H3yYSHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIHYNH,

— XapakTepu30BaTh CBOMCTBA Tell, GPU3UUECKUE SBJIICHUS U MPOIIECCHI, UCTIONIB3Ys 3aKOH COXPAHCHUS
SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUSI, TPUHIUIT CYTIEPIIO3UIINHU CUJT, IPUHIIUI OTHOCUTEIHLHOCTH
lNanunes, 3akonsl Hpr0TOHA, 3aKOH COXpaHEHUSI UMITYJIbCA, 3aKOHBI OTPAKEHHS U MPEJIOMIICHHS CBETA,
3aKOHBI COXPAHEHUS 3aPs0BOT0 U MaCCOBOTO YUCEJ MPHU SAECPHBIX PEAKIIUSX; TPH 3TOM JaBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMCBIBATH €T0 MaTEMAaTUYECKOE BHIPAKEHNUE;

— OOBICHATH PU3NYECKHE TPOLIECCH U CBOMCTBA TeJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIHil
PaKTUKO-OPUEHTHPOBAHHOT'O XapaKTepa: BIABIATH NPUUMHHO-CIEACTBEHHBIE CBSA3U, CTPOUTH 00BsC-
HEHHE U3 2—3 JIOTHYECKUX IaroB ¢ ONOPOH Ha 2—3 M3y4YeHHBIX CBOMCTBA (PU3MUECKUX SBICHUH,

(bu3MYECKUX 3aKOHOB MJIN 3aKOHOMEPHOCTEH;

— pemath pacy€THbIE 33a4H (ONHUPAIOIIMECs Ha CUCTEMY U3 2— 3 ypaBHEHUH ), UCTIONIb3Ys 3aKOHBI U
(dbopMyIbl, CBA3bIBaIOLINE GU3NUECKUE BEIMUUHBI. HA OCHOBE aHAJIM3a YCIIOBHS 3a/Ja4M 3aIIMChIBATh
KpaTKo€ YCJIOBHUE, BBISBIATH HEJOCTAIOLINE U U30bITOUHBIE IaHHBIE, BHIOMPATh 3aKOHBI M (POPMYIIBI,
HEOOXOAUMBIE /ISl pEIIEHUs], IPOBOIUTH PACUETHI U OLIEHUBATh PEATUCTUYHOCTh OTYYEHHOTO
3Ha4eHUs PU3NUECKON BETMUNHBI;

— pPacIo3HaBaThb HpO6HCMBI, KOTOPBIC MOKHO PCIINUTD ITPHU IMOMOIIN (bHSI/II-ICCKI/IX METOJ0B,; UCIIOJIb3Ys
OIMMCAHUC UCCIICAOBAHUS, BBIACIIATE TPOBCPACMOC ITPCAIIOJIOKCHUC, OUCHUBATH IPABUJIBHOCTD ITOPA KA
MMPOBCACHUSA UCCICAOBAHUA, ACIaTh BBIBOAbI, UHTCPIIPECTUPOBATDL PC3YJILTATHI Ha6JIIOI[eHHI>i U OIIBITOB,

— MPOBOJUTH OMBITHI 10 HAOTIOACHUIO (PU3NUECKUX SIBICHUIN WU PU3NYECKUX CBOMCTB Tel (M3yUeHHe
BTOpOro 3akoHa HproTOHA, 3aK0OHA COXpaHEHHUs SHEPTHH; 3aBUCUMOCTD Iepro/ia KoueOaHui
MPY)XKHHHOTO MasiTHUKa OT MAacChl Tpy3a M JKECTKOCTH TPYXHHBI U HE3aBUCHMOCTH OT aMILTUTY/IBI
MaJIbIX KOJIEOAHUH; MPSIMOJIMHEHHOE PaclpOCTpaHEHUE CBETa, Ppa3IoKEHUE Oelloro cBeTa B
CIIEKTp; M3YYECHHE CBOMCTB M300pa)KEHHsI B IUIOCKOM 3€pKalie U CBOMCTB M300paskeHHs IpeaMeTa B
cobuparonieil InH3e; HaOII0IeHUE CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB U3JIyUEHHS ). CAMOCTOSATEIBHO
coOupaTh yCTaHOBKY M3 M30BITOYHOTO HA00Opa 000PYI0BaHMS, ONTUCHIBATH XO/T OTIBITA U €TO
pe3yabTarhl, GOpMYIUPOBATH BBIBOIBI,

— TPOBOJIUTH IPU HEOOXOAUMOCTHU CEPUIO IPSIMBIX HU3MEPEHUH, OIIpeIessis CpeHee 3HaUeHUE
u3MepsieMoit BenuuHbI ((HoKycHOE paccTosiHUE coOMparoIei JMH3bI); 000CHOBBIBAThH BEIOOp criocoba
U3MEpEHUS/M3MEPUTELHOTO TPHOOPa;



— NPOBOJIUTH UCCIICOBAHUE 3aBUCUMOCTEH (U3UYECKUX BEJINYHMH C HUCIIOJIb30BAaHUEM MPSMBIX
M3MEpEeHUH (3aBUCUMOCTD ITYTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM JBM)KEHUH 0€3 Ha4allbHOM CKO-
pOCTH; Neproaa KoJieObaHUi MaTeMaTHYeCKOro MasiTHUKA OT JUTMHBI HUTH; 3aBUCUMOCTH yTJia
OTpa)XEHMsI CBETA OT yIJla MaJeHus U yIia NpeJoMIIEHUs OT yIJla NaJeHusl ). INIAaHUPOBATh UCCIIEN10-
BaHUE, CAMOCTOATEIBHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3YIbTATHI MOTy4YEHHON 3aBUCUMOCTH
(¢u3nYecKNX BEJIMYMH B BUJE TaOIUI] U TPaUKOB, AETaTh BEIBOJBI I10 pE3yJIbTaTaM HUCCIEI0BaHUS,

— MPOBOJUTH KOCBEHHBIE U3MEPEHUS GU3MUSCKHUX BETUYNH (CPEIHSIS CKOPOCTh U YCKOPEHHUE Tella pr
PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHHE CBOOOIHOTO MaIeHUS, )KECTKOCTD MPYKUHBI, KO PHUIeHT
TPEHHS CKOJIBKCHHUS, MEXaHW4YecKas padoTa M MOIIHOCTh, YACTOTA U MEPUOJI KOJIeOaHU
MaTEeMaTUYECKOT0 U MPYKMHHOTO MAsITHUKOB, OIITHYECKAst CHJIa COOMPAIOIIEH JIMH3BI, PaTUOAKTUBHBII
($OH): TUTAHUPOBATH U3MEPEHUS; COOMPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIIIOTHITH U3MEPEHUS,
cIIeTysl IPEITIOKCHHON MHCTPYKIIMH;; BEIYACIISTH 3HAUCHNUE BEIMYMHBI U aHAIIM3UPOBATH ITOJTYICHHBIC

pe3yJIbTAThI C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUM;
— coOm0aTh MpaBuiia TEXHUKK 0€30MacHOCTH IIpU paboTe ¢ 1a00paTOpHBIM 000PYIOBAHHUEM,

— pa3iu4arh OCHOBHBIE MPU3HAKU U3YYECHHBIX (PM3MUECKUX MOJEINIeH: MaTepuaibHas TOUKa,
a0CoTIOTHO TBEPIOE TEJI0, TOYCUHBIN NCTOYHUK CBETA, JIyd, TOHKAs JIMH3a, IUIaHETapHAas MOJIEIh aToMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO SI/IPa;

— XapaKTCPHU30BaATb IPHUHIIUIIBI ILCIZCTBHH HU3Yy4YCHHBIX HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB C OHOpOﬁ
Ha uX OIIMCaHUuAd (B TOM YHCJIC. CIIMAOMETD, JATUYUKH IIOJIOKCHUSI, paCCTOSIHUA MU YCKOPCHMS, PAKETa,
9XO0JIOT, OYKH, IIEPUCKOII, Q)OToaHnapaT, ONTUYCCKHUEC CBCTOBOABI, CIICKTPOCKOII, JO3UMETP, KaMeEpa
BI/IJIBCOHa), HCIIOJIb3Ys 3HAHUA O CBOMCTBAX (I)I/I3I/ILIGCKI/IX SIBIICHUH U HCO6XOI[I/IMBI€‘ (1)I/I3I/I‘IeCKI/IC
3aKOHOMEPHOCTH,

— HCIOJIb30BATb CXCMbI U CXCMATUYHbBIC PUCYHKHN U3YUCHHBIX TCXHUYCCKUX YCTpOﬁCTB,
HU3MCPHUTCIIbHBIX HpI/I60pOB N TCXHOJIOTUYCCKHUX ITPOLECCOB IIPHU PCIICHUHN y‘{e6H0'HpaKTI/I‘{eCKI/IX 3a71a4,
OINITUYCCKUC CXCMBI JIS1 IOCTPOCHU A I/1306pa)KeHI/II71 B IINIOCKOM 3€pKaJIic " co6npa}omeﬁ JIUH3E,

— MPHUBOAUTH MPUMEPBI/HAXOAUTH HHOPMALIUIO O TPUMEPaX MPAKTHYSCKOTO UCTIONIb30BAHHUS
(hbM3UYECKUX 3HAHUN B TIOBCETHEBHOM KU3HHU JIJIs1 00ecIieueHnst 0€30MacHOCTH MPU 00paIleHuu ¢ mpuodo-
paMU U TEXHHUYECKUMH YCTPONCTBAMH, COXPaHEHHUS 30POBbS U COOIOJEHUS HOPM IKOJIOTUUECKOTO

MOBEAECHUS B OKPYKAIOILIEH Cpefie;

— OCYIIECTBIISATh MOUCK HH(MOPMAITUU GU3HIECKOTO COJIePKaHus B CeTH MHTEpHET, CaMOCTOsATEILHO
(hopmMyIupys MOMCKOBBIN 3aMpPOC, HAXOIUTh MYTH OMPEACIICHHS JOCTOBEPHOCTH MOJTYISCHHOM

I/IH(bOpMaHI/II/I Ha OCHOBE MMCIOIINUXCA 3HAaHUH U JOOMOJIHUTEIIbHBIX HICTOYHUKOB,

— HCIIOJIb30BATh IPU BBITIOJIHCHU U y‘-IC6HLIX 3aJaHui HaYUYHO-IIOIMYJIAPHYIO JIUTCPATYPY (I)I/ISI/I‘-ICCKOTO
COACPpKaHus, ClIPABOYHBIC MAaTCPUAJIbI, pECYPChI CCTU I/IHTepHCT; BJI1aCThb HpI/IéMaMI/I
KOHCIICKTUPOBAHUSA TCKCTA, HpCO6pa30BaHI/I}I I/IH(bOpMaI_II/II/I M3 OJJHOM 3HAKOBOM CHCTEMEI B JAPYI'YIO,

— Cco3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE HH(POPMAITNH U3
HECKOJIbKUX UCTOUYHUKOB (PU3UUYECKOTO COACPKAHUS, MyOTUIHO MPEACTABISITH PE3yIbTAThI IPOSKTHOMN
WJIA UCCIIEIOBATEIbCKOM ESATENBHOCTH; P TOM I'PaAMOTHO MCIIOJIb30BaTh U3yUYECHHBIN IIOHATUWHBIN
amnmapar u3y4aeMoro pasjena (U3MKU U COMPOBOXKAATH BRICTYIUICHHE MPE3CHTAINEH C YIETOM
0coOeHHOCTEH ayTUTOPHH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HaumeHoBaHue pa3jiesioB U TeM NPOrpaMMbl KoanyectBo yacoB | DiaexrponHsie (HudpoBbie) 00pasoBaTelbHbIe pecypchbl
n/n
BCEro
Paznen 1. ®u3nka u €€ poiib B MO3HAHHH OKPYKAIOLIEI0 MHPA
11, | dusuka — nayka o npupone 2 Bubnuoreka — Beé 1o npeamery «Dusukay». — Pexxum nocryna: http://www.proshkolu.ru
> Buneoomnsitel Ha ypokax. — Pexxum noctyna: http://ffizika-class.narod.ru
1.2. | dusuyeckue BeIHMUYHHBI
o 2
1.3 EcTecTBeHHO- Hay4HbIil MeTO] NMO3HAHHUS
Hroro no paszaeny 6
Pazpen 2. IlepBonayaiibHble CBEJEHHSI O CTPOCHHH BeHIECTBA
2.1. | Crpoenune BemecTBa L Enunast koyuiekuust iupoBbIx 00pa3oBaTelbHbIX pecypcos. — Pexum gocryna: http://school-
2 collection.edu.ru
2.2. | Jismxenne M B3aMMOJEliCTBHE YACTHI[ BEUIECTBA
2.3. | ArperaTHble COCTOSIHUSI BellleCTBa 2
Hroro 1o pasneiny 5
Pazzgen 3. JIBuskeHue W B3aUMOJeiiCTBHE TeJ
31, | Mexammueckoe apmmenme 3 HHTtepecHble MaTepI/IaJ-'IL-I K ypokaM (pM3HUKH 10 TeMaM; TECTHI 110 TeMaM; HaITIAHBIE TOCOOUS K ypoKaM. — PexximM
7 nocryna: http://class-fizika.narod.ru
3.2. | AHepuus, Macca, IVIOTHOCTh
3.3. | Cuaa. Buasl cui 14
Hroro no pazuery 21
Pasnen 4. laBjienne TBEPABIX TeJ, KUIKOCTel W razos
4.1. | MaBaenue. Ilepenaya gaBjieHusi TBEPABLIMHM TeJaAMH, KHAKOCTAMH H ra3aMu 3 Lngpostre obpasosarenbHbIe pecypeeL. N Pexim Aoctyna:
http://www.openclass.ru
5
4.2. | laBlieHne KMAKOCTH DOnekTpoHHble y4eOHMkM 10 ¢usuke. — Pexum  gocryma:
5 http:/fwww.fizika.ru
4.3. | ArmocdepHoe naBieHne
4.4. | HdeiticTBHe KMAKOCTH W ra3a Ha MOTPY:KEHHOE B HUX TeJIO ’
Hroro no pazneny 21
Pasnen 5. PaGora u MOIHOCTh. JHeprus
51. | PaGora u MommocTs 3 Ludppossre obpa3oBaTelbHbIE pecypceHL. - Pexum JI0CTyNa:
http://www.openclass.ru
5
5.2. | IlpocTbie MeXaHU3MBI DnekTtpoHHble y4eOHMkM 10 (usuke. — Pexum  goctyma:
n http://www.fizika.ru
5.3. | Mexannueckasi dJHeprust
Hroro no pasneiny: 12



http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://www.openclass.ru/
http://www.fizika.ru/
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8 KJIACC
Ne HaumeHoBaHHe Pa3IesioB U TeM IMPOrpaMMbl KosmyectBo 4acoB JuiekTpoHnbie (HHpPOBBIE) 06pasoBaTebHbIE PECYPCHI
n/n
BCEro
Pasnen 1. TenuioBble siBeHMSsI
11, Crpoenne 1 cBoCTEA BemecTBa 7 bubmioreka — Bc€ mo npeamery «®usuka». — Pexum  gocryna:
http://www.proshkolu.ru
1.2. | TemioBbie mpouecchl o
Hroro 1o pasneiny 28
Pasj:[en 2. 3ﬂeKTpuquKue U MAarHMTHbIE SIBJICHUS
2.1. | DnexTpuueckue 3apsiabl. 3apsiKeHHbIE TeJAa U HX B3aUMOJeCTBHE 7 BueoornsiTel Ha ypokax. — Pexxum nocrymna: http:/fizika-class.narod.ru
50 Enunas komnexuust udpoBbix 00pa3oBarelbHbIX pecypcos. — Pexxum nocryna: http://school-
2.2. | IlocTOsIHHBII JIEKTPUYECKUIl TOK collection.edu.ru
23 | Marnmrasie sBaenus 6 WnTepecHble MaTepHabl K ypoKkam (U3MKH 110 TeMaM; TECTHI [10 TEMaM; HarJIsAHbIE II0COOHS K YpoKaM. — Pexnm
ocryma: http://class-fizika.narod.ru
24. | Duexrpomarnurnan  mmaykums 4 [SnekrponHbie yueOHuKH 110 pusuke. — Pexxum nocryna: http://www.fizika.ru
Hroro 1o pasneiny 37
PesepBHOE BpeMst 3
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9 KJIACC

Ne | HanmmeHoBaHMe pPa3esioB M TeM MPOrpaMMbI
n/n

KoanuecTBo yacos

JaexrpoHusie (HPPOBBIE) 00pa3oBaTe/IbHbIE PECYPCHI

BCEro
Pasnen 1. MexaHnueckue siBJIeHHS
1.1, | Mexanuueckoe nBHskeHMe 1 CHIOCOBHI €I OMHCAHMS 10 Buneoonsitel Ha ypokax. — Pexxum mocryma: http://fizika-
class.narod.ru
. 20
1.2. | BzaumopeiictBue Te Enunast koyuiekuust upoBbix 00pa3oBarelbHbIX pecypcoB. — Pexum mocryna: http://school-
10 collection.edu.ru
1.3. | 3akonsl coxpaHeHust
VHTepecHbIe MaTepUalbl K ypokaM (DH3UKH IT0 TeMaM; TECTHI II0 TeMaM; HarJIsJHbIe II0COOMS K ypoKaM. — Pexxum
Uroro mo paszaeny 40 nocrymna: http://class-fizika.narod.ru
Paznen 2. MexaHu4yeckue KoJeGaHUs U BOJHBI
2.1. | Mexammuecknme komeGanmst 7 Lindpossie obpazoBaTeIbHbIC pecypcsl. - Pexum JI0CTyTa:
http://www.openclass.ru
8

2.2. | MexaHnuyeckne BOJIHBI. 3BYK

Jucranumonnast mkoina Ne368 http://moodle.dist-368.ru/ Otkpsiterii kiace. CereBoe 06pa3oBaTebHOE COOOIIECTB



http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.fizika.ru/
http://fizika-class.narod.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://schoolcollection.edu.ru/catalog/

Hroro 1o pasneny 15
Paznen 3. DJIeKTPOMATHUTHOE MOJIe H 3JIEKTPOMATHUTHbIC BOJHBI
3.1. | DaekTpoMarHuTHOE MOJIE M 3JIEKTPOMATHHTHBIE BOJIHbI 6 DiekTpoHHbIE yueOHHKH 110 (u3uke. — Pexum nocryna: http://www.fizika.ru
Hroro no pasznaeny 6
Pasnen 4. CBeToBbIe sIBJIEHHS
4.1. | 3axonst pacnpoctpanenus csera 6 DeepaibHbIiA LEHTP 141-1q‘)opMauuonn0-06pasoBaTenmelx pecypcos. http://www.fcior.edu.ru/
5 Unrepuer ypok. http://interneturok.ru/ru/school/physics/
4.2 | Jlusbl W onTHYECKHE NPHGOPLI lazera «1 ceHrssOps» Marepuanbl 10  (DHU3HKE.
3 http://archive.1september.ru/fiz
4.3. | Pa3no:kenne 0ej0ro cBera B CIEKTP
Hroro no pazneny 15
Pasnen 5. KBauToBble siBiIeHHS
5.1. | Mcnyckanne M NOrJIOIIEHHE CBETA ATOMOM M Aunmanu ¢puznaeckux oosektos. http://physics.nad.ru/
5.2 6 Kusas ¢dusuka: o0yyaromias nporpamma.
2. | CTpoenue atomuoro siipa http://www.int-edu.ru/soft/fiz.html
5.3. | SInepHblie peakuuu U
Hroro no pasneny 17
Pa3nen 6. IloBTOPHTE/IHLHO-00001AKOIMIT MOTY b
6.1. [ CucremaTH3anusi u 0000IIeHHe NPeIMETHOIO COJEPKAHUA H ONBITA AESITEIbHOCTH, NPUOOPETEHHOIO NPH H3YyYeHHH 0 (Pusuka: Komtekuus ombiTo. hitp://experiment.edu.ru
BCEro Kypca u3HKH
Hroro no pasneny 9
102
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http://www.fizika.ru/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz
http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://experiment.edu.ru/

HOUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

7 KJIACC

1. bubmoreka — Bc€ o npeamery «dusukay. — Pexxum nocryna: http://www.proshkolu.ru

2. BuneoonsiTel Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

3. Enunas xomnekuus udpoBbIX 00pa3oBaTelIbHBIX PECYpcoB. — Peskum nocrymna:

http://school- collection.edu.ru

4. VlHTepecHble MaTepuabl K ypokaM (PU3UKH [0 TEMaM; TECThI [0 TeMaM; HarJsIIHbIC TOCOOUS K yPOKaM.
— Pexxum nocryna: http://class-fizika.narod.ru

5. Hudpossie oOpa3zoBaTebHBIC pecypcHhl. — Pexxum JOCTYTIA:
http://www.openclass.ru
6. Onexkrponnele y4eOHMKHM 10  ¢uzuke. — Pexumm  goctyna:

http://www.fizika.ru

8 KJIACC

1. bubnnoreka — Bc€ mo npeaMery «Pusuka». — Pexum  jpocryna:
http://www.proshkolu.ru

2. BumeoombiThl Ha ypokax. — Pexwum gocryma: http:/fizika-

class.narod.ru

3. Enunas komteknus nudpoBhIX 00pa3oBaTebHBIX PecypcoB. — Pexum goctyna:

http://school- collection.edu.ru

4, I/IHTepeCHBIe MaTepualibl K YpoKamM (1)I/ISI/IKI/I 10 TeEMaM, TECTHI I10 TEMaM, HarJIAJHbIE IMOCOOHS K YpOKaMm.
— Pexxum nocryna: http://class-fizika.narod.ru

5. Hudpossie oOpa3oBareibHbIE pecypchl. — Pexxum JocTyna:
http://www.openclass.ru
6. OnexkTpoHHble y4yeOHMKHM 10  ¢uzuke. — Pexum  goctyna:

http://www.fizika.ru

9 KUIACC

1. BwupeoomeiTel Ha ypokax. — Pexum mocryma: http:/fizika-

class.narod.ru

2. Ennnas xoyuteknust uGpoBbIX 00pa3oBaTeIbHBIX PeCypcoB. — PexxuM moctyma:

http://school- collection.edu.ru

3. I/IHTCpeCHBIC MaTcepualibl K YpoKamM (I)I/I3I/IKI/I 10 TeMaM, TECTHI IO TeMaM, HarJigAHLIC MOoCO0HA K YpOKaMm.
— Pexxum nocryna: http://class-fizika.narod.ru

4. Hudpossie o0Opa3oBareibHbIe peCypCBl. — Pexum JOCTYTIA:
http://www.openclass.ru
5. DnekTpoHHble yuyeOHMKHM 10  ¢uszuke. — Pexum  pmocryma:

http://www.fizika.ru

6.[ucrannmonnas mkona Ne368 http://moodle.dist-368.ru/ Otkpeiteiii kimacc. CeTeBoe 0Opa3oBaTeIbHOE
coobmiecto. http://www.openclass.ru/node/109715

7. Enunas xosutekius mu@poBbIix 00pa3oBaTeIbHbIX

pecypcos. http://schoolcollection.edu.ru/catalog/

8. denepanbHbIM HEHTP UH(OPMAIIMOHHO-00PA30BATENbHBIX

pecypcog. http://www.fcior.edu.ru/

9. WNutepuer YPOK.
http://interneturok.ru/ru/school/physics/
10. lNazera «1 CEHTAOPS» MaTepHrabl o busuke.

http://archive.lseptember.ru/fiz


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://fizika-class.narod.ru/
http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://moodle.dist-368.ru/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz

11. AHumanmun (bu3UIeCKUX 00BEKTOB.
http://physics.nad.ru/

12. KuBas  ¢wusuka:  oOywaromas  mporpamma.  http://www.int-
edu.ru/soft/fiz.html

13. dusuka.ru.
http://www.fizika.ru/
14. duzuka;: KOJUIEKIIUS OIIBITOB.

http://experiment.edu.ru

15. KoHTposibHBIE U CaMOCTOSITEIbHBIE padOThl MO (u3uke. 9 Kiacc: K y4eOHUKY
A.B.

16.I1epriikuna, E.M. I'ytHuk «®@usuka 9 kiace» / O.U. I'pomiesa. —
M.: U3narenbcTBO «OK3aMeny, 2014,

17. Tectel mo ¢usuke. 9 kmacc: k yueOnuky A.B. Ileppiukuna, E.M. I'yrHux
«®Dusuka

9 kmace» / O.M. I'pomueBa. — M.: HU3maTenscTtBO «DK3aMeEH,
2010.

18 . ®usuka. 9 knacc. TeMaTuueckue TeCTOBBIE 3aManus st noarotoBku K I TA. / aBT.- coct.: M.B.
boiinenko, O.H. Mupomkuna. — flpocnasib: OO0 «Akangemus

Pa3BUTHSIY,
2014.

19. Tucranuuonnas mkosa Ne368 http://moodle.dist-368.ru/

20. OTkpoITHIH KITacc. CeTeBoe 00pa30BaTeNbHOE COOOIIECTBO.

http://www.openclass.ru/node/109715

21. Enunas xomnekuus udpoBbix o0OpazoBarenbHbIX pecypcoB. http://schoolcollection.edu.ru/catalog/
22. OenepalnbHbIiA IEHTP HHPOPMATHOHHO-00Pa30BaATELHBIX PECYPCOB.

http://www.fcior.edu.ru/
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