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[HOACHUTEJIbHAA 3AIIMCKA

[Iporpamma mo mpenmery «®Pu3uKa» Ha YpPOBHE OCHOBHOIO 0OLIEro 0Opa3oBaHHS
COCTaBJICHA HA OCHOBE MOJIOXEHUH U TpeOOBaHUH K pe3yabTaTaM OCBOEHUS Ha 0a30BOM ypOBHE
OCHOBHO# 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHus, MPEACTABICHHBIX B
OI'OC 000, denepanbHOM aTaNTUPOBAHHOM 00pa30BATEILHON MPOTPaMMBbl OCHOBHOTO OOIIIETO
oOpa3zoBanus i cnaboBumsAmmx oOydaromuxcs, a Takke ¢ yuérom DenepanbHOil paboueit
MIPOrpaMMbI BOCITUTAHUS U KOHIICTIIIH IPENoIaBaHus yaeOHOTro npeamera « Dusukay.

CopnepxaHue mnporpaMmbl MO (QU3MKE HANpaBieHO Ha (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOH TPaMOTHOCTH OOYYAIONIMXCS W OpPraHU3aIMI0 M3yYeHHs (PU3MKH Ha JesITeIHbHOCTHOM
ocHOBe. B mporpamme 1o pu3uke yauTHIBAIOTCS BO3MOXXHOCTH Y4eOHOTO MpEeIMeTa BpeaTn3anu
tpeboBanuit ®I'OC OOO K MIaHUPYEMBIM JMYHOCTHBIM U METAlpeIMETHBIM pe3yJibTaTaM
00y4eHHs, a TAKXKe MEKITPEIMETHBIE CBSI3M €CTECTBEHHOHAYUHBIX y4eOHBIX IPEMETOB HA YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHusl.

[Mporpamma mo ¢u3uKe ycTaHABIMBAECT pacrpesesieHne ydeOHOTO MaTepuala 1o ToiaM
oOydeHus (1Mo KjaccaMm), TMpejyiaraeT MPUMEPHYIO TOCIEI0BATEILHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHSI IPEIMETHOTO COAEpPKAHUS U yu€Te BO3PACTHBIX, 3pUTEIBHBIX

1 ICUX0(U3HOJIOTUUECKUX 0COOCHHOCTEH 00yUJarOIIIXCsl.

O6mas xapakTepucTHKa y4eOHOTro npeamera « Puznka

Kypc ¢usukun — cucremooOpa3yromuii Asi €CTeCTBEHHOHAYYHBIX YU4eOHBIX MPEJIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IMPOLIECCOB U SIBJICHUM, U3y4aeMbIX XUMUEH,
OunoJsiornei, acTpoHOMHUeH U (pusmdeckoit reorpadueit. dusmka — 3TO IMPEAMET, KOTOPHIA HE
TOJIBKO BHOCHT OCHOBHOW BKJIaJl B €CTECTBEHHOHAYUHYIO KapTUHY MHUpPa, HO U MPEIOCTABIISIET
HaubOoJee scHble 00pa3Ibl IPUMEHEHHUsI HAYYHOTO METOJa MO3HAaHMS, T € Ccrocofa MoTydeHus
JOCTOBEPHBIX 3HaHUU 0 Mupe. HakoHen, ¢usnka — 3T0 mpeaMeT, KOTOPBIA HapsIy ¢ APYrUMU
€CTECTBEHHOHAYyYHBIMU TNpeaMEeTaMH JOJDKeH JiaTh O0O0ydalmuMcs TpeacTaBlieHue o0
YBIJIEKATEIIbHOCTU HAYYHOTO HCCIEIOBAHUS U PATOCTH CAMOCTOSTEIHHOIO OTKPHITHS HOBOTO
3HaHUS.

Opna U3 THaBHBIX 33a4 (pU3NUECKOro 00pa3oBaHUsl B CTPYKType 00IIero oopazoBaHus
COCTOUT B (JOPMUPOBAHNHU €CTECTBEHHOHAYYHON IPaMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOM
Macchl 00yJaroNIMXcs, KOTOPhIE B JaibHeWeM OyayT 3aHATHI B CaMbIX pa3HOOOPa3HBIX cepax
nesitenbHOCTH. Ho HEe MeHee BayKHOI 3a/1ayueil SBJISIETCS BBISBIICHUE U MOATOTOBKA TAJIAHTIUBBIX
MOJIOZBIX JIIOJIEH sl TPOJOJDKeHHS O0O0pa3oBaHus W JalibHEHIIed mnpodeccrnoHalbHON

ACATCIBHOCTHU B obOactu CCTCCTBCHHOHAYYHBIX HCCIIEOBAaHUN U CO3JaHUU HOBBIX TEXHOJIOTHIA.



CornacHO MPUHATOMY B MEXIYHAPOJIHOM COOOIIECTBE ompeneneHuio, «EcrecTBeHHOHAYUHAs
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YEJIOBEKa 3aHMMATh AKTUBHYIO I'PaXJAHCKYIO MO3HIMIO IO
0O0IIeCTBEHHO 3HAYMMBIM BOIPOCaM, CBS3aHHBIM C €CTECTBEHHBIMH HayKaMH, U €r0 TOTOBHOCTh
MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMH UJCSIMHU.

Hayyno rpamMOTHBI Ye€lIOBEK CTPEMHUTCA Y4acTBOBAaTb B  apryMEHTHMPOBAHHOM
oOcCyX1eHIH TPo0JIeM, OTHOCSIINXCS K €CTECTBEHHBIM HAayKaM M TEXHOJIOTHSM, 4TO TpeOyeT oT

HEro CICAYIOIUX KOMIICTCHTHOCTCH:

o HAay4YHO 00BACHATH SIBJICHUA,
o OIICHMWBAaTh U IOHUMAaThb 0COOCHHOCTH HAay4YHOI'O UCCIICAOBAHUA,
° HUHTCPHOPCTUPOBATE JAHHBIC MW HCIOJLB30BAaTh HAYYHBIC [JOKA3aTCJIbCTBA JId

MOJTy4SHUS BHIBOJIOBY.

N3yuenne Qu3ukum CcrnocoOHO BHECTH peIalImuii  BKiIag B (OPMHPOBAHHE
€CTECTBEHHOHAYYHOW IPAMOTHOCTH 00y4arOIIHXCsl.

KoppekunoHnHo-pa3BUBarONINi MOTEHITHAT Y4eOHOTO TTpeaMeTa «Pu3nkay odecreunBacT
MPEOIOJICHUST OOYJYAIOMUMHUCS CIASAYIOMNX CHEUDUUECKUX TPYIAHOCTEH, OOYCIOBICHHBIX
CJIa00BUICHUEM

o OTCYTCTBHE Yy TMOJABISIONIErO OOJIBIIMHCTBA OOYYaIOMIUXCS BO3MOXKHOCTH
CaMOCTOSITEIBHO M OBICTPO BBISABIATH NPU3HAKM (PU3NYECKHX OOBEKTOB, YCTaHABIMUBATDH
pe3ynbTaThl U 0COOEHHOCTH MPOTEKaHUs PU3NYECKUX POLECCOB C TOMOUIbIO 3PEHHUS;

o 3aMeIeHHOCTh U (parMEeHTapHOCTb BOCHIPHUATHUS, HEBO3MOKHOCThH 1IE€JIOCTHOTO

BOCIIpHUATHA psAaa O6T.>€KTOB;

o HeC(OPMHUPOBAHHOCTH UM UCKAKEHHOCTH Psijia peACTaBICHU;

o HU3KHI  YpOBEHb  pa3BUTHUA  MEJIKOM  MOTOPUKH, 3pUTEIbHO-MOTOPHOM
KOOpIUHAIIIH;

o y3KUA KPYro3op W HEJOCTATOYHBIM il OmucaHus (PU3HUYECKUX OOBEKTOB,

IIPOLIECCOB M SIBJICHUH CIIOBapHBIN 3arac;
° OCTHOCTh BOOOpaKEHUSI.
[Ipeomonenue yka3zaHHBIX TPYAHOCTEH JOJDKHO OCYIIECTBIISATHCS HA KaXJIOM YpOKe

YUYHUTEJIEM B MPOLIECCEe IPAMOTHO OPraHU30BaHHOM KOPPEKIIMOHHONW pabOTHI.

enu usyvyeHust yueOHoro npeamera «Ouzuka»

HCJ'II/I N3Y4YCHUA yqe6H0ro npeamMeTa «Du3uka» Ha YPOBHE OCHOBHOTO 061].161"0
oOpa3oBaHus:

[ ] HpI/IO6peTCHI/IC HHTCpECa U CTPCMIICHUA 06y‘laIOI_I_II/IXCSI K HAayYHOMY H3YUYCHHUIO

Ipupoabl, pa3BUTHUC UX UHTCIJICKTYAJIbHBIX U TBOPUYCCKUX CHOCO6HOCTCI\/'I;



o pa3BUTHE TPEACTABICHUH O HAyYHOM METOJE MO3HAaHUS H (QOpPMHUPOBaHUE
HCCJIEIOBATENICKOIO OTHOLIEHMSI K OKPY)KAIOIIHUM SIBIICHUSM;

o (dbopMupoBaHHEe HAYYHOTO MHPOBO33PEHMS KaK pe3ylbTaTa H3Yy4CHHsI OCHOB
CTPOCHUS MaTepHu U (PyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

o (dbopMupoBaHHE TpENCTaBICHUH O posd (GU3MKM A pasBUTHS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHIA;

o pa3BUTHE TPEICTABICHUI O BO3MOXHBIX cdepax Oymymiel mpodeccHoHaIbHON
NESITETPHOCTH, CBSI3aHHOW ¢ (U3HMKOHM, TOATOTOBKAa K JalbHEHIIEeMy OOYYEHHIO B OITOM
HaIpaBJICHUU.

JlocTrkeHne 3TUX 1ieled Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHUs 00€CIEeUHBAETCS
pelIeHNEM CIIEeYIOINX 3a1aY:

. MpHoOpeTeHne 3HaHUUW O JMCKPETHOM CTPOCHHUU BEIECTBA, O MEXaHHYECKHUX,
TEIUIOBBIX, 3JEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

. MpHOOpeTeHne YMEHHI ONHCHIBaTh U OOBICHATH (U3NYECKUE SBJICHUSA C
MCI0JIb30BAHMEM IOJIyYE€HHBIX 3HAHUI;

. OCBOEHHE METOJIOB PEIICHUS MPOCTEHIINX PACYETHBIX 3a7a4 C MCIOJIb30BAHUEM
¢buznyeckux Mojenei, TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

. pa3BUTHE yMEHUN HAOMIONaTh NPUPOJHBIC SBJICHHUS M BBIIOJIHATH OTIBITHL,
nabopatopHbie pabOThI U IKCTIEPUMEHTANIbHBIE HCCIIEI0BAHNUS C UCTIOIb30BAaHUEMU3MEPUTETBHBIX
puOOPOB;

. OCBOEHHUE MTPHUEMOB paboThl ¢ UHPOpMaIel PU3NIECKOro CoAep KaHUs, BKIIOYas
MH(OPMALIUIO O COBPEMEHHBIX NOCTHXKEHUSX (U3MKH;, aHAIW3 U KPUTUYECKOE OLIEHHWBAaHUE
nHpopMmaluu;

. 3HAKOMCTBO CO cdepamMu MpodeccHoHaTbHON JesTeNbHOCTH, CBSI3aHHBIMU C
(U3HKOI, 1 COBPEMEHHBIMU TEXHOJIOTHUSAMHU, OCHOBAHHBIMU Ha IOCTIKEHUSAX (PU3HUECKON HAyKH.

KoppekunoHnHsie 3agauu:

Pa3ButHe npon3BOIbHOTO BHUMAHMS.

Pa3Butue n koppekuus namsTH.

Pa3BuTHe U KOppEKLMS MBICIIUTENBHON AEATEIBHOCTH.

Pa3BuTre MOHOIOTHYECKOMN PEYM.

Ob6orarmieHne akTUBHOTO M TACCUBHOTO cJI0Bapsl, (GOPMUPOBAHNE HOBBIX MOHSTHH.

®opMHpOBaHUE CELUANBHBIX IPUEMOB 00CIEIOBaHUS U N300paKeHUsI U3y4aeMbIX

00BEKTOB AOCTYITHBIMHA CIIOCOOaMH.



dopmMupoBaHuE, YTOUHEHUE WM KOPPEKLHUs MPEACTAaBICHUI O ImpeaMeTax U Ipoueccax

OKpYXKaIOILEH JEeHCTBUTEIBHOCTH.

Mecto yueOHOro npeamera «Pu3nka» B y4eOHOM ILIaHe

B cootBerctBuM ¢ ®I'OC OO0 (usuka sBisercs 00s3aTeNbHBIM MPEIMETOM Ha YPOBHE
OCHOBHOTO 00ImIero oopasoBanus. JlaHHas mporpamma mpeaycMaTpuBaeT U3ydeHHe (HU3UKU Ha
06a3oBoM ypoBHE B 00beMe 238 gacos 3a Tpu roja (Bapuaat 1 AOOIT OOO) - o0y4enHwus o 2 yaca

B HEJEO B 7 ¥ 8 Ki1accax ¥ o 3 4 B HeAeo B 9 xiiacce.



COJAEPKAHUE OBYYEHUA
7 KJIACC

Paznen 1. ®usuka u € posb B MO3HAHWU OKPYKAIOIIEr0 MUPA.

®dusuka — Hayka o npupoje. SBieHns npupoapl. PU3NUECKUe SBICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, JIEKTPUYECKNUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3mepenue @usnueckux BenuuuH. Du3nueckue NpuOOpPHI
[TorpemHocTe n3MepeHuii. MexayHapoHas CHCTEMA €IUHHIL.

Kak ¢usuka u apyrue ecteCTBEHHbIE HAyKH M3Yy4aroT mpupony. EcTtecTBeHHO-HAy4IHBIN
METOJI TMO3HaHUS: HAOMIOJEHHE, IOCTAaHOBKAa HAY4YHOI'O BOIIPOCA, BBIJBWKEHUE THUIIOTES,
OKCHEPUMEHT 10 TPOBEpPKE THUIOTe3, OObsICHeHHWEe HabmogaemMoro sBieHus. OnucaHue
(bMBUYECKUX SBJICHHUI C TTOMOIIBIO MOJIEIIEH.

JleMoHCTparmu.

1.MexaHnnueckue, TeIIOBbIE, JIEKTPUYECKHE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS.

2.Dusnueckre npuOOpPHl U IpoleaAypa NPSIMBbIX WU3MEPEHUN aHAJOrOBBIM M LU(POBBHIM
prudopoMm.

JlaGopaTopHbie pabOThI ¥ OTIBITHI.

1.0mpeneneHue LEeHs! AEICHUS MIKaJIbl H3MEPUTENBHOTO Mprbopa.

2.M3MepeHne pacCTOSTHUM.

3.M3mepenne 00bEéMa KUIKOCTH U TBEPIOTO Tea.

4.0Onpenenenue pa3MepoB MaJIbIX Tell.

5.M3mepeHne Temneparypsl IpUH IOMOLIM JKUIKOCTHOIO TEPMOMETpa W JaTduKa
TEMIIEPaTyphI.

6.IIpoBeneHne uccaenoOBaHHUS IO IPOBEPKE THUIOTE3bl: JNAIbHOCTh IOJETA IIAPHKA,
MYLUIEHHOTO TOPU30HTAIbHO, TEM 0OJIbllIe, YeM OOJbIlle BhICOTA ITyCKa.

Pa3nen 2. IlepBoHavanbHble CBEIACHUS O CTPOCHUU BEILIECTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYNBI, MX pa3Mmepbl. OIBITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBmxenne vactull BemecTBa. CBA3b CKOPOCTH IBMXKEHMSI YacTHUIl C TEMIIEpPATypoil.
bpoyHoBckoe nBmxeHue, auddysus. BzaumopnelcTBue yacTUIl BeIIECTBA: MPUTSHKEHHE U
OTTAJIKWBAHUE.

ArperaTHble COCTOSHUSI BELIECTBA: CTPOCHME TIa30B, JKMIKOCTEH M TBEPIBIX
(kpucTayuMyeckux) Tel. B3auMoCBsI3b MeXIy CBONHCTBAMU BELIECTB B PA3HbBIX arperaTtHbIX
COCTOSIHUSAIX M MX aTOMHO-MOJICKYJSIPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHHMA

BOJEI.



JleMoHCTpamu.

1.HaGnronenne OpOyHOBCKOTO JBH)KCHHSL.

2.Habnronenue nuddy3un.

3.HaGmronenue sSBICHUM, OOBSCHSIOMUXCS MPUTHDKCHHEM WM OTTAIKUBAHUEM YaCTHIL
BEILIECTBA.

JlabopatopHbie pabOThI U OITBITHI.

1.0nenka quamerpa aToMa METOJIOM PSZOB (C UCHOIb30BaHUEM GoTorpaduii).

2.00bITH 110 HAOJIOIEHUIO TETUIOBOTO PACITUPEHUS Ta30B.

3.0nBITHI IO OOHAPYKEHUIO JCHCTBUS CHII MOJICKYJIIPHOTO TIPUTSIKEHUSI.

Paznen 3. /IBmkeHre U B3aUMOICHCTBHE TEJI.

Mexanudeckoe IBWKeHHE. PaBHOMepHOe M HepaBHOMEpHOE JBIKeHHE. CKOpPOCTb.
Cpennsisi CKOPOCTh MPU HEPABHOMEPHOM JIBMIKEHUHU. PacuéT myTH U BpeMeHH! JBUKEHUS.

SBnenne wHepuMU. 3aKOH WHEpUWHU. B3aumojaeincTBHe Tel Kak MPUYMHA W3MEHEHHS
CKOPOCTH JBIDKEHHs Tell. Macca kak mepa mHepTHOCTH Tenma. [lmotHOcTh BemecTtBa. CBs3b
IJIOTHOCTHU C KOJTMYECTBOM MOJIEKYIT B €MHUIIE 00hEMa BEIeCTBA.

Cuna Kak XapakTepuCTHKa B3auMoneucTBua Ten. Cuna ynpyroctd W 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBIO IUHAMOMETpa. fIBlieHNE TATOTeHUS U cuiia TskecTH. Cuila TsSKecTH
Ha apyrux mianerax. Bec tena. HesecomocTs. ClokeHUE CUIl, HAMPABJICHHBIX MO OJTHOW MPSMO.
PaBHonelicTBytomas cui. Cuina TpeHus. TpeHue CKOJIbKEHHS U TPEHUE MTOKos. TpeHue B mpupoae
U TEXHHUKE.

JeMoHCTparmu.

1.HaGnronenne MexaHU4ecKOTo JABHKEHUS Tela.

2.M3MepeHne CKOPOCTH MPSMOJIMHEUHOTO ABUKECHHUS.

3.Habmroienre siBJICHHUS WHEPITUH.

4.HabnroieHrue U3BMEHEHUs CKOPOCTH MPHU B3aUMOJICHCTBUU Tell.

5.CpaBHeHHE Macc 10 B3aUMOICHCTBUIO TE.

6.CnokeHue Cuil, HapaBJIEHHBIX MO OJTHOM MPSIMOM.

JlaGopaTopHbIe paObOThI K OTIBITHI.

1.Ompenenenne CKOPOCTH PAaBHOMEPHOTO JBMXKEHHS (IIapUKa B SKUIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jlanee).

2.0mpeneneHne cpenHel CKOPOCTU CKOJbKEHUsT OpycKa WM MIapuKa IO HAKIOHHOM
MJIOCKOCTH.

3.0OnpeneneHue IIOTHOCTH TBEPAOTO TeENA.

4.OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh PacTsHKeHUS (Iedopmannn) Ipy>KUHbI OT

HpPIJ'IO)KCHHOﬁ CHIJIBI.



5.0mbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJILKEHHS OT Beca Tejia U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEN.

Pa3nen 4. JlaBnenue TBEPABIX TEN, KUIAKOCTEN U ra3o0B.

JaBnenue. CriocoObl yMEHBIIICHUS U YBETTMUEHUS 1aBiieHus. [laBieHue raza. 3aBUCUMOCTD
naBJeHus ra3a oT 00bEMa, Temneparypsl. [lepenaya naBienust TBEPABIMU TEJIAMHU, KUIKOCTIMU U
razamu. 3akoH [lackans. [lHeBMarmyeckne MalmmHbl. 3aBUCHUMOCTH JIaBJICHUSI KUIKOCTH OT
rnyounsl.  ['mapocratuyeckuid  mapagokc. CooOmaromuecs — cocynbl. [ 'mapaBiaudeckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocepHoe naBieHue. [IpudMHBI CyIIECTBOBAHUS BO3IyLIHOM
o6onoukn 3emnu. Omeir Toppuuemnu. U3mepenwe armocdepHoro naBieHus. 3aBUCHMOCTH
aTMOC(epHOTO JaBJICHHsI OT BBICOTHI Haa ypoBHeM Mopsa. [Ipubopsl mis w3MepeHus
aTMOC(hepHOTO JTaBJICHHUS.

JleiicTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TeJIO. BeITankuBaromnias (apXxuMenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

JleMoHCTparmu.

1.3aBUCUMOCTH JaBJIECHHS ra3a OT TEMIIEPATYPHI.

2.Ilepenaya gaBiaeHUs KUIKOCTHIO U Ta30M.

3.Coo0maromuecs CoCyIbl.

4. I'mapaBauyeCcKHil mpecc.

5.1IposiBnenne neicTBrs aTMOC(HEPHOTO JTaBJICHHUS.

6.3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIBI OT 00bEMA MOTPYKEHHOM YacTu Tena U
IJIOTHOCTH KHUJIKOCTH.

7.PaBeHCTBO BBITAIKUBAIOIIEH CUIIBI BECY BHITECHEHHOMN JKUIKOCTH.

8.YcrnoBue maBaHus Tell: MJIaBaHUE WU MOTPYXKEHUE Te B 3aBUCUMOCTH OT
COOTHOIIEHUS IIOTHOCTEH Teja U KHUAKOCTH.

JlaGopaTopHbie pabOThI ¥ OTIBITHI.

1.WccnenoBanue 3aBUCMMOCTH Beca Tella B BOJAE OT 00bEMa MOTPYKEHHOU B JKUIKOCTh
4acTu TeJa.

2.0npeneneHue BhITAIKABAIOIIEH CUIIbI, AEMCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B
KUJKOCTb.

3.IlpoBepka HE3aBUCMMOCTM BBITAIKMBAIOMICH CHJIbI, JEHCTBYIOLIEH Ha TEIO B
AKHUJKOCTH, OT MacChl Tela.

4.0OnbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJIKMBAIOIIEH CHUIIbI, JEHCTBYIOIIEH Ha

TCJIO0 B X KUAKOCTH, OT 00BEMa TToT pY)I(CHHOﬁ B XKUAKOCTH 4aCTH TCJIa U OT INIOTHOCTHU XUJIKOCTH.



5.KoHcTpynpoBanue apeomerpa WIM KOHCTPYHPOBAaHUE JIOAKM M OIpEIEIICHUE €€
IPY30II0JbEMHOCTH.

Paznen 5. PaboTa 1 MOUTHOCTB. DHEPrusl.

Mexanunueckasi padoTa. MOITHOCTb.

[IpocThie MeXaHU3MBI: pbyar, OJI0K, HAKJIIOHHAs IVIOCKOCTb. [IpaBuiio paBHOBecus pblyara.
[Ipumenenne mpaBuia paBHOBECHs pblyara K OJOKy. «3o0soToe mpaBuiao» mexanuku. KITJ]
IIPOCTBIX MEXaHU3MOB. IIpocTbie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckasa sHeprus. Kunernueckas W noTeHuuanbHas sHeprud. lIpespaiieHue
OJIHOTO BHU/Ia MEXaHUYECKOU 3HEPTuu B APYroil. 3aKOH COXpaHEHMsI SHEPTUU B MEXaHUKE.

JleMoHCTparmu.

1.IIpumepsl IPOCTHIX MEXaHU3MOB.

JlaGopaTopHbie pabOTHI ¥ OTIBITHI.

1.Ompenenenne pabOThl CHIBI TPEHHs TNPU PABHOMEPHOM JBHKEHUHM Tela IO
TOPU30HTAIIBHOM TOBEPXHOCTH.

2.HccrnenoBanne yciOBHI paBHOBECHS pblyara.

3.U3mepenue KII/] HakIIOHHOM MJIOCKOCTH.

4. N3yueHune 3aK0OHa COXPAHEHUSI MEXaHUYECKON YHEPTHH.

8 KJIACC

Pasnen 6. TemnoBsie siBiIeHUS.

OCHOBHBIE TOJIOKEHHSI MOJICKY/ISIPHO--KUHETHYECKON TEOPUHU CTpOeHUs BemiecTBa. Macca
U pa3Mepbl aroMOB H MOJIeKYJd. OIBITh, TOJATBEPXKIAOIINE OCHOBHBIC IIOJIOKEHUS
MOJIEKYJIIPHO-KMHETHYECKOW TEOPHH.

Mogenu TBEPIOTO, KUAKOTO U Ta3000pa3HOTO COCTOSIHHMN BelecTBa. Kpucrammnyeckue
u amopdubIe Tena. O0bsICHEHUE CBOMCTB ra3oB, JKHIKOCTEH M TBEPBIX TEJ HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO--KUHETUUECKOH Teopu. (CmaduMBaHUME W KanWUISIpHbIE sBieHUS. TemioBoe
pacIIupeHNE B CIKATHE.

Temnepatypa. CBs3p TemIepaTypbl CO CKOPOCTbIO TEIUIOBOIO JBHUKEHUS YACTHII.
Buytpennss sueprus. CiocoObl U3MEHEHHS BHYTPEHHEHM SJHEPTHH: TEIIoNepeaaya U COBEpIICHUE
paboTel. Buel Temnonepenaun: TeMmIONPOBOAHOCTh, KOHBEKIIUS, U3IIydEHHE.

KoanuecTBo TemmoThl. YelbHas TEINIOEMKOCTL BelllecTBa. TeImIooOMeH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnmaBreHue W oTBepAeBaHUE KPUCTATITMYECKUX
BEIIECTB. YJelbHasg TeruioTa IuiaBieHus. [lapooOpasoBanue W KoHAeHcanwus. lcmapeHue.
Kunenue. VYnenpHas Termiora mapooOpa3oBaHus. 3aBHCHUMOCTh TEMIIEPATyphl KHIIEHUS OT

aTMOC(bepHOFO JaBJICHHA.



Brnaxnocts Bo3yxa.

OHeprus ToIMBa. Y IebHasl TEIJI0Ta CTOPaHUsl.

[pununs! padots! TermoBbix apurateneii KI1J{ temoBoro aurarens. TemnoBble
JIBUTATEJIM U 3aLIATA OKPYKAIOLIEH CPEbI.

3aKOH COXpaHEHMs U IPEBPAILCHUS] SHEPTUH B TEIUIOBBIX IIPOLECCAX.

JemoHcTpanmu.

1.Habnronenue OpOyHOBCKOTO JIBHKEHHUSL.

2.Hab6monenue nuddys3un.

3.HabGmoienue sSBIEHUN CMauyuBaHUS U KaIWIISIPHBIX SIBJICHUN.

4.HabmoieHne TETJIOBOTO PACHITUPEHHUS TEll.

5./I3MeHeHue qaBieHus ra3a npyu M3MEeHEHUU 00bEMa U HArpEBaHUU WITH OXJIAKICHUH.

6.1IpaBuna u3mepeHus: TemnepaTypsl.

7.Bunpl Teronepeaadm.

8.OxutaxieHue P COBEPILIEHUH PaOOTHI.

9.HarpeBanue npu coBepiieHUU padOThl BHEIIHUMU CHIIAMHU.

10.CpaBHEHUE TEIIOEMKOCTEN PA3IMUYHBIX BEILIECTB.

11. HaOmroneHne KUIIEHN.

12. HaGnroeHue MoCTOSIHCTBA TEMIIEPATYPhI NPH IJIaBJICHHH.

13.Monenu TenI0BBIX ABUTATENICH.

JlaGopaTopHbie pabOTHI ¥ OTIBITHI.

1.0O1nbITHI 10 0OHAPYKEHUIO IEHCTBUS CUIJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

2.010bIThI IO BBIPAIIMBAHUIO KPUCTAIJIOB MOBAPEHHOMN COJIM WIIH caxapa.

3.0mbIThl IO HAOIIOCHHUIO TETNIOBOTO PACHIUPEHUSI Ta30B, JKUIKOCTEH U TBEPIBIX TEI.

4.0OnpeneneHue AaBieHUs Bo3Ayxa B OaJlJIOHE HINPHUIIA.

5.0mbITHl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTH JaBICHHUS BO3AyXa OT €ro o0béMa u
HarpeBaHUs WIH OXJIAXKICHHUS.

6.IIpoBepka THUMOTE3bl JMHEHMHONW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA >KUIKOCTH
TEPMOMETPHYECKON TpyOKe OT TeMIepaTyphl.

7.HabmroneHne n3MeHeHNs1 BHYTPEHHEH SHepruM Tella B pe3yibTaTe TeIionepeiaun u
paboThI BHEITHUX CHIL

8.MccnenoBanue SBIEHUS TEIJIOOOMEHA TPU CMEUTMBAHUH XOJIOIHOW U TOpsSYei BOIBI.

9.0npeneneHne KOJIUYECTBA TEIJIOTHI, TOJYYEHHOTO BOJIOW MPH TEMI000MEHE C
HArpeThIM METATUYECKUM UATHHAPOM.

10.0Onpenenenvie yaenbHOM TETNIOEMKOCTH BEUIECTBA.

11.UccnenoBanue npouecca UCrapeHusl.



12.0npenenenne OTHOCUTENBHOM BIaKHOCTH BO3IyXa.

13.0npenenenne yaeapHOM TEIIOTHI IIJIaBICHUS JIbJA.

Pazgen 7. Dnexkrpuyeckue U MarHUTHBIC SIBJICHUSL.

Dnektpuzanus Ted. J[Ba ponma anekTpuUecKux 3apsaoB. BzammonelcTBrue 3apsKEeHHBIX
ten. 3akoH KyroHa (3aBUCUMOCTD CUJTBI B3aUMOCHCTBHUS 3apSXKEHHBIX TEJT OT BEJIMYUHBI 3apsiIOB
Y PaCCTOSTHUS MEXIY TeJIaMu).

Dnektpuyeckoe nose. Hanpsok€HHOCTH anekTpudeckoro nojst. [IpuHmun cynepno3uuuu
AIIEKTPUYECKHUX M0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsiioB. DJIEMEHTApHBIN aAnekTpuueckuil 3apsg. CtpoeHue
atoma. [IpoBOTHUKH U TUANIEKTPUKHU. 3aKOH COXpPaHEHUS AIEKTPUIECKOTO 3apsijia.

DNEeKTPUYECKUM TOK. YCJOBHUS CYIIECTBOBAHUS JIIEKTPUUECKOTO ToKa. VcTouHuKH
MOCTOSTHHOTO ToOKa. JIEWCTBUS SJIEKTPUUYECKOTO TOKA (TEIJIOBOE, XHMHUUYECKOE, MAarHUTHOE).
DJIEKTPUYECKHI TOK B JKHJIKOCTAX U ra3ax.

Onektpuueckasd nenb. Cuna TokKa. OJeKTpuueckoe HanpspkeHue. ConpoTHBIICHHE
MPOBOJIHUKA. YJIeTbHOE€ CONPOTHBJIEHME BemecTBa. 3akoH Oma Juisi  ydacTKa IIEMu.
[TocnenoBarenbHOE M NAPAIIIENBHOE COEAMHEHUE POBOHUKOB.

PaboTa 1 MOIITHOCTH ANMEKTpHUECKOTO TOKA. 3akoH [[xoyms—JIeHna. DieKTprudecKue memnu
U TIOTpeOUTENH ANEKTPUIECKOM s3Hepruu B ObITy. KopoTkoe 3amMbIKaHUE.

[TocTrosiHHbIE MarHuTHl. B3ammoaeWcTBUE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IOJI€.
MaruauTHO€ noJie 3eMJIM U €ro 3Ha4eHue JUIs xKu3HU Ha 3emiie. OnbIT Dpcreaa. MaroutHoe mose
ANEKTPUYECKOTO TOKa. IIprMeHeHne 371eKTpOMarHuToB B TEXHUKE. J[€eiCTBME MarHUTHOIO IOJIS
Ha IPOBOJHHUK C TOKOM. OJIEKTPOJBUraTelb IOCTOSHHOTO ToKa. lcrmosb3oBaHue
AJIEKTPOJIBUTaTENEl B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  ®apajned. SIBieHue dNEKTpOMAarHUTHOM wHAyKuuu. [IpaBusmo  Jlenua.
OnektporeHepatop. CrnocoObl MONyYEHUS JNEKTPUYECKON dHEPruu. DIEKTPOCTAHIMH Ha
BO300OHOBIISIEMBIX HCTOYHHKAX IHEPTHH.

JlemoHCTpanuu.

1.2Onexkrpuszanus Ten.

2.JIBa poja >MEKTPUUYECKUX 3apSAI0B U B3aUMOJICHCTBHUE 3aPSKEHHBIX TEI.

3.YCTpOHCTBO U IEHCTBUE IEKTPOCKONA.

4.2neKTpocTaTu4ecKass MHAYKIIHS.

5.3aKOH COXpaHEHHUsI IEKTPUUYECKUX 3aPSAI0B.

6.1IpOBOTHUKH U TUAIEKTPUKHU.

7.MoienupoBaHue CUJIOBBIX TUHUMN AJIEKTPUUECKOTO TOJIS.

8.MIcTOYHNKH ITOCTOSHHOTO TOKA.



9./leficTBUS 3IEKTPUUECKOIO TOKA.

10.2nekTpruecKkuil TOK B )KHIKOCTH.

11.I'a30BbIi1 pa3psa.

12. I3MepeHune Cuiibl TOKa aMIepMETPOM.

13. I3mepeHue 3JeKTpUYECKOrO HANIPSKEHUS BOJIBTMETPOM.

14.Peoctar u Mara3uH COPOTHUBIICHUH.

15. B3anmo eiicTBUE NOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOKHOCTH pa3ieJICHUs MOJFOCOB MarHuTa.

17.MonenupoBaHre MarHUTHBIX TIOJIEH MOCTOSTHHBIX MAarHUTOB.

18. OmbIT OpcTena.

19. MarauTHoe€ moJje ToKa. JIeKTPOMAarHuT.

20./leiicTBME MAarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

21.OnexTpoaBUrarenas NOCTOSHHOIO TOKA.

22.MccnenoBaHue SBICHUS SJEKTPOMAarHUTHOW NHIYKIUU.

23.0mnb1TeI apanes.

24.3aBMCUMOCTh HAIPABJICHUSI MHIYKIIHOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHS.

25.27eKTpOoreHepaTop MOCTOSIHHOTO TOKA.

JlaGopaTopHbie pabOThI ¥ OTIBITHI.

1.OnBITHI IO HAOMIOACHHIO AJICKTPU3AIUN TEJT MHIYKITUEH U TTPH CONTPUKOCHOBEHUH.

2.UccnenoBanue OeUCTBUS AJIEKTPUUECKOTO MOJIA Ha MPOBOIHUKHU U TUAJIEKTPUKH.

3.Coopka u npoBepka pabOThI FMEKTPUUYECKON e MOCTOSIHHOTO TOKa.

4.13MmepeHue u peryJinpoBaHUe CUIIbI TOKA.

5.M3MepeHue u peryIupoBaHue HANPSKEHUS.

6.MccienoBanne 3aBUCUMOCTH CHJIBI TOKA, UIYHIEr0 Yepe3 pe3ucTop, OT CONPOTUBIICHUS
pe3UCTOpa U HANPSHKEHUS Ha PE3UCTOPE.

7.00BITBI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  3JIEKTPUYECKOTO  COMPOTUBIICHUS
MIPOBOJIHUKA OT €r0 JJIMHBI, IJIOIIA/IM MTONIEPEYHOr0 CEUECHUS U MaTepuaa.

8.1IpoBepka nmpaBuiia CII0KEHUSI HAIPSKEHUH MIPU MOCIEI0BATEIIbHOM COEIMHEHUH ABYX
PE3UCTOPOB.

9.1IpoBepka npaBuiia Ajsi CUJIbl TOKA MpY MapaJIEIbHOM COEIUHEHUN PE3UCTOPOB.

10.0Onpenenenne pabOTHI YMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.

11.0npenenenne MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIJIEISEMOI Ha pE3UCTOPE.

12.UccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UIAYIIETO Yepe3 JaMIIOUKY, OT HAIpPsLKEHUS
Ha HEWH.

13.Onpenenenue KII/1 HarpeBarens.



14.ViccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS IOCTOSIHHBIX MAarHUTOB.

15.M3y4eHne MarHUTHOTO TIOJSI TOCTOSHHBIX MarHWTOB NPU HUX OOBEAMHEHUH H
pa3lieneHun.

16. UccnenoBanue OeriCTBUA AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI B3aUMOJAECUCTBHSI KATYILIKUA C TOKOM U
MarHuTa OT CHJIbl TOKa U HAaIIPABJIEHUS TOKA B KaTYILKE.

18.M3yuenue neicTBUS MarHUTHOTO NOJISL HA POBOJHUK C TOKOM.

19.KoHcTpyrpoBaHue 1 u3yuyeHue paboThl AJIEKTPOIBUraTeNs.

20. U3mepenue KI1/I aimekTpoaBUraTelbHOM YCTAHOBKHU.

21. OnBITHI IO UCCIIEJOBAHMIO SIBJICHUS JIEKTPOMArHUTHOM MHIYKIIMH: HCCIIEI0BAHNE

W3MEHEHWH 3HAYEHUS U HaIrpaBJICHUA MHAYKIUOHHOI'O TOKA.

9 KUIACC

Paznen 8. Mexanudeckue sSBICHUS.

Mexanundeckoe nBuxeHHe. MatepuaibHas Touka. Cuctema orcyéra. OTHOCUTENBHOCTD
MEXaHMYECKOr0 JIBW)KEHHUs. PaBHOMepHOe mpsMoiMHENHHOe ABWxkeHHe. HepaBHOMepHOE
NpsAMOJIMHENHOE ABMKeHUe. CpeldHsss M MIHOBEHHash CKOPOCTh Tejaa IIPU HEPaBHOMEPHOM
JBUKECHUM.

VYckopenue. PaBHOyckopeHHOE TmpsiMosMHEHHOEe JnBmwKeHue. (CBOOOTHOE mMajieHHE.
Onbitel ["anunes.

PaBHOMepHOE nBMkeHHE 1O OKpY:KHOCTH. Ilepuon u yactora obpamenus. Jluneitnas u
YIJI0Basi CKOpOCTH. LleHTpocTpeMHUTENbHOE YCKOPEHHE.

[TepBriit 3akon Herotona. Bropoit 3akon Hetotona. Tpetuit 3akon Herotona. Ilpuniun
CYINEPIIO3UIINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiaa TPEHHsI CKOJIBKEHHS, CUJIa TPEHHS
MOKOs1, IPYTU€ BUABI TPEHUSI.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpPEHHE CBOOOJHOTO TMaaeHHUS.
JIBuxxenue maHeT BOkpyr Comnnua. [lepBas kocmudeckast ckopocts. HeBecoMOCTh U neperpy3Kku.

PaBHOBecue matepuanbHO Touku. AOCOMIOTHO TBEPAOE Teno. PaBHoBecue TBEpAOTO Tena
C 3aKpeIIEHHON OChI0 BpauieHus. MomeHT cuiibl. LIeHTp TsxecTH.

Nmnynse tena. M3menenne ummnynbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS! UMITYJIbCA.
PeakTuBHOE ABMKEHUE.

Mexannyeckasi pabota U MOIIHOCTh. PaboTa cun Tsokectd, ynpyroctu, TpeHus. CBsizb

OHCPTUHU U pa6OTLI. IloTenunanbHas OHEpTIuUAd Tejia, MOJHATOTO HAald MOBCPXHOCTHIO 3CMIIM.



[ToreHnmanpHas 3Heprus cxaroul npyxkunsl. Kunernueckas sneprus. Teopema 0 KHHETHYECKON
SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUU.

JeMoHCTpamu.

1.HabmtoieHne MeXaHu4ecKoro JIBUKEHHS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2.CpaBHeHME NyTE€H U TPACKTOPUN IBUKEHMSI OJHOTO U TOTO YK€ Tejla OTHOCUTEJIBHO
PAa3HBIX TEJI OTCYETA.

3.M3mepeHne CKOPOCTH U YCKOPEHUS IPSIMOIMHEWHOTO JIBUKEHUSI.

4.VlccnenoBaHue NPU3HAKOB PAaBHOYCKOPEHHOTO JBH)KECHHUSL.

5.Hab6moienre ABM>KEHUS Tea 0 OKPYKHOCTH.

6.HabmroieHe MexaHN4eCKUX SIBIICHUN, TIPOUCXOIAIIUX B CUCTEME OTCUETa «Tenmexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBIPKEHUHM OTHOCUTENILHO KaOMHETa (PU3UKH.

7.3aBUCUMOCTb YCKOPEHUS Tella OT MacChl TeJa U ICUCTBYIOIIEH Ha HErO CHJIBI.

8.Habmronenue paBeHCTBA CHIT TIPH B3aUMOJICHCTBHH TEI.

9.M3MeHeHMe Beca Tella TP YCKOPEHHOM JBMKEHHH.

10.ITepenava nmmynbca Ipyu B3aUMOJEHCTBHAN TEIL.

11.IIpeoOpazoBanust SHEPTUH NTPU B3AaUMOJICUCTBUH TEII.

12.Coxpanenre uMnyJbca Ipy HEYIPYyroM B3auMOACHCTBUU.

13.CoxpaHeHue uMITyJibca Mpu a0COIOTHO YIIPYTOM B3aUMOICHCTBHUN.

14.HabnroneHne peakTHBHOTO JBUKCHUS.

15. CoxpaHeHHe MEXaHUYECKOW SHEPTUH TTPU CBOOOTHOM Ta/ICHUH.

16. CoxpaHeHre MEXaHUYECKOW SHEPIUH NPU JBWKEHUU Tena M0J AUCTBUEM IIPYKUHBI.

JlaGopaTopHbie pabOThI K OTIBITHI.

1.KoHcTpynpoBaHue TpakTa Juisl pa3roHa M JAJbHEMIIEro pPaBHOMEPHOIO JIBMXKEHHS
LIAPUKA WU TEJIEKKH.

2.0mpeneneHue CpeqHe CKOPOCTU CKOJBKEHUS OpycKa WM JBUKEHHUS HIapuKa IO
HAaKJIOHHOM IIJIOCKOCTH.

3.0mpeneneHue yCKOpeHUsi Tejla MpPU PABHOYCKOPEHHOM JBWKEHUHU [0 HAKIOHHOMN
IIJIOCKOCTH.

4.VlccnenoBaHue 3aBHCHUMOCTH MyTH OT BPEMEHU MPHU PaBHOYCKOPEHHOM JBI)KEHHU 0€3
HAa4aJIbHOU CKOPOCTH.

5.1IpoBepka runoTessl: €Ciau MpU PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 HaualbHON CKOPOCTH
MYTH OTHOCSTCS Kak psii HEYETHBIX YHCEN, TO COOTBETCTBYIOUIME MPOMEKYTKH BPEMEHHU
OJIMHAKOBBI.

6.MccrnenoBaHnue 3aBUCUMOCTH CHUJIBI TPEHHUS CKOJIBKEHUS OT CHJIbl HOPMaJIbHOTO

JaBJICHHA.



7.0npenenceHue ko3hPUIMEHTa TPEHUS CKOIBKEHUSI.

8.0mpenenenne KECTKOCTU MPYKUHBI.

9.0mpeneneHue pabOTHl CWJIBI TPEHUS TPH PABHOMEPHOM JIBIDKCHHUH Teja II0
TOPU30HTAIIBHOM NTOBEPXHOCTH.

10.Omnpenenenue pabOTHl CWIBI YINPYTOCTH MPU TOABEME TIpy3a C HUCIOIb30BAHHEM
HETIOIBUYKHOTO U TIOJIBMYKHOTO OJIOKOB.

11. I3ydyeHue 3aKOHA COXPAHEHUSI JHEPTrUHU.

Paznen 9. Mexannyeckue kojieOaHuUsI U BOJIHBI.

KonebarenbHoe nBmkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHMIA: TEPHOJ, 4acToTa,
aMIMTyna. MaremaTud4ecKuil W OpPYKMHHBIM MaATHUKW. [IpeBpamienue sHeprum Ipu
KOJIeOaTEeIIbHOM JIBIDKCHHH.

3aryxatoniue konebanus. BeiHyxaeHHbIe KoeOanus. Pesonanc. MexaHn4ecknue BOJTHBI.
CaolicTBa MexaHM4YeCKnX BOJIH. [IpoosibHBIE U MONIEpEeYHbIEe BOTHBI. [[JTMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHus. MexaHn4ecKre BOJIHBI B TBEPJIOM TeJI€, CEICMUYECKUE BOJIHBI.

3Byk. ['pomMKOCTb 3ByKa U BeicoTa ToHA. OTpaxkeHue 3Byka. lHppa3Byk u ynbTpa3ByK.

JleMoHCTparmu.

1.Habmronenue konebaHuit Te Mo IEHCTBUEM CHUIIBI TSDKECTU U CHJIBI YIIPYTOCTH.

2.HabGmonenne kojieGaHU rpy3a HA HUTH B HA TIPYXKUHE.

3.Habmtoienne BBIHYKICHHBIX KOJIEOaHU U pe30HAHCA.

4.PacnipocTpaHeHHe NMPOJIOJIbHBIX U MONEPEYHBIX BOIH (HAa MOJEIH).

5.HabmtoieHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6.AKyCTUUYECKU pE30HAHC.

JlaGopaTopHbie PabOTHI U OTIBITHI.

1.Omnpenenenuie 4acTOThl U IEpUoAa KojaeOaHU MaTeMaTHYeCKOTro MasTHUKA.

2.0npeneneHue 4acTOTHI U NepHOJa KoJIeOaHU IPY>KUHHOTO MasiTHHUKA.

3.UccnenoBanue 3aBUCUMOCTH MEpHO/Ia KOJIeOaHH MOBEIIEHHOTO K HUTH Ipy3a OT
JUIMHBI HUTH.

4.VlccnenoBaHue 3aBHUCUMOCTH Tepuoja KojieOaHUil MPYKMHHOTO MasiTHUKAa OT MaccChl
rpysa.

5.1IpoBepka HE3aBUCUMOCTH Tepuoja KoleOaHuil Trpy3a, MOJBEHIEHHOTO K HHTH, OT
Macchl Tpy3a.

6.OnbITEl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh TMepHoja KoyieOaHWil MpY>KUHHOTO
MasITHUKA OT MacChl Ipy3a U )KECTKOCTHU MPYKHUHBI.

7.1I3mepeHne yCKOpeHHst CBOOOTHOTO MaICHHUSL.

Pazgen 10. aﬂeKTpOMaFHI/ITHOC IOJIC U SJICKTPOMArHUTHBIC BOJIHBI.



DNEeKTPOMarHUTHOE I0Jie. DJIEKTPOMAarHUTHbIE BOJHBI. (CBONCTBA 3J1EKTPOMArHUTHBIX

BOJIH. [IIKkana 31neKTpOMarHuTHBIX BOJIH. MICOJIB30BAHKUE 3JIEKTPOMATHUTHBIX BOJIH ISl COTOBOM

CBs3HU.

DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
JemoHcTpanmu.

1.CBoiicTBa 37€KTPOMArHUTHBIX BOJIH.

2.BoiHOBBIE CBOMCTBA CBETA.

JlabopaTopHbie pabOThI U OTIBITHI.

1.M3y4yeHne cBONCTB 2JIEKTPOMArHUTHBIX BOJIH C MMOMOIIBI0 MOOMIIBHOTO TesedoHa.
Pazgen 11. CBeToBbI€ sIBIICHUS.

JlyyeBast mozenb cBera. VMcrounuku cseta. [IpsmonnHeliHOe pacnpoCTpaHEHHE CBETA.

3atmenus ConHia u JIynel. Otpaxenne cBeta. [mockoe 3epkano. 3akoH OTpaKeHUs CBETA.

[Ipenomiienne cBeta. 3akoH npesoMIIeHus cBeTa. [lomHOEe BHYTpeHHEE OTpaKEHHE CBETA.

Hcmons30BaHue IOJTHOTO BHYTPCHHETO OTPAXXCHUA B OIITUYCCKHUX CBETOBOAAX.

JIunza. Xon nyuedt B auH3e. OnTuueckas cuctema (poroanmnapaTa, MUKpPOCKOTa U

Teneckomna. ['a3 kak onTudeckas cucremMa. banu3opykocTs U JalbHO30PKOCTb.

Paznoxxenne Genoro ceera B cnektp. OmnbiTel HetoToHA. ClioXKEHUE CIEKTPaTIbHBIX

uBeToB. [lucnepcus ceera.

JleMoHCTparmu.

1.IIpsiMonMHEITHOE pacnpoCTpaHEHUE CBETA.

2.0T1paxxeHue CBeTa.

3.ITonydenue n300paxxeHuii B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
4 .IlpenomieHue cBeTa.

5.0nTH4ecKuii CBETOBO/I.

6.Xox my4eit B coOuparomiei JInH3e.

7.Xon tydeid B paccenBarouiei JIUH3E.

8.1Tonydenue n300paxeHuii ¢ TOMOIIbIO JINH3.

9.IIpuniun neiictBus oToamnmnapara, MUKPOCKOIA U TEJIECKOTA.
10.Mogensb rinasa.

11. Paznosxenue 0e10ro cBeTa B CIIEKT.

12.TTonmy4yenue Genoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.
JlabopatopHble pabOTHI U OTIBITHI.

1.MccnenoBanne 3aBUCUMOCTH YTJIa OTPa)KEHUsI CBETOBOTO JIy4ya OT yrja HajeHHusl.

2.H3y‘ICHI/IC XapaKTCPpUCTUK I/I306pa)KeHI/IH npeaMcETa B IJIOCKOM 3CpKaJic.



3.MccnenoBanue 3aBUCUMOCTH yrjla MPEIOMIIEHUSI CBETOBOTO JIyya OT yrja IaJeHus Ha
I'PaHULIE «BO3LyX—CTEKIION.

4. TlomyueHne n300paXkeHM € MOMOIIBIO COOMPAIOIIEH JTHH3HI.

5.0mnpenencHue GOKYCHOTO PACCTOSTHUS U ONITUYECKOU CHIIBI COOMPAIONICH JTMH3EI.

6.OmBITHI IO Pa3JI0KEHUIO OEJIOTO CBETA B CHEKTP.

7.00bITHl 110 BOCHPUSITHIO I[BETA IPEIMETOB IPU UX HAOIIOACHUM 4Yepe3 LIBETOBbIE
GUIBTPHI.

Paznen 12. KBantoBble siBCHUS.

OmnsiTel Pezepdopaa u mianerapHast mosienb aroma. Mojens atoma bopa. Mcnyckanue u
IIOTJIONIEHUE cBeTa aTOMOM. KBaHTHI. JInHEWUYaThIe CIIEKTPBI.

PanmnoaktuBHOCTh. Anb(da-, Oeta- W ramma-uznydeHus. CTpoeHHUE aTOMHOTO sjpa.
Hyknonnass monens atomHoro sapa. HM3otomsl. PammoaktuBHbIE mpeBpanieHus. I[lepuon
MOJIypacnaaa aTOMHBIX sIJIep.

SnepHble peakui. 3aKOHBI COXpaHEHUs 3apsAJ0BOI0 U MacCOBOTO YUCEN. DHEPIHUsl CBSI3U
aTOMHBIX sifiep. CBsi3b Macchl U oHepruu. Peakiuu cunTes3a u fenenus saep. VIcTOYHUKY SHEepruu
CouHIia ¥ 3BE3 1.

Snepnas sHepreTuka. JledcTBUS paguoaKTUBHBIX U3JTYYEHUN HA JKUBBIE OPTraHU3MBI.

JleMoHCTparmu.

1.CrexTpbl U3IIy4eHUs U TMOTJIOIMICHUS.

2.CrexTpbl pa3IM4HbIX Ta30B.

3.CnexTp BoJopoa.

4. Habmronenue TpekoB B kamepe Bunbcona.

5.Pabora cuéTunka HOHU3HPYIOIIMX U3TydCHUM.

6.Peructpanys u3inydeHuss IpUpOJHbIX MUHEPAJIOB U IPOJTYKTOB.

JlaGopaTopHbie pabOThI K OTIBITHI.

1.HabmtoieHue CITONIHbIX ¥ TMHEHYaThIX CIIEKTPOB U3Ty4YCHUS.

2.UccnenoBanue TPEKOB: M3MEPEHUE SHEPTUU YACTHUIBI IO TOPMO3HOMY IYyTH (I10
dhoTtorpadusim).

3.M3mepenune paauoakTUBHOTO (poHa.

[ToBTOpUTENHHO-0000LIAIONINI MOAYTB.

[ToBTOpUTENBHO--0000MMAIOIIMIA MOy NOpeAHa3HaueH Uil CHCTEeMaTU3alud |
0000111eHUsT TPEIMETHOTO COJIEPKAHMSI M ONIbITA IEATEIbHOCTH, TPHOOPETEHHOTO MPU U3yUEHUHU
BCEro Kypca (pu3ukH, a Taxke i MOATOTOBKA K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY 10

¢bu3uke A5 00yJaroIMXCsl, BBIOPABIINX 3TOT y4eOHBIN MpeaMeT.



IIpy wu3ydeHMM [JAHHOTO MOIYJIA PEWIM3YIOTCI M CHCTEMATU3UPYIOTCS  BUIBI
NESTeILHOCTH, HAa OCHOBE KOTOPBIX 0O0€CIeYMBAeTCs JOCTHDKCHHE IMPEIMETHBIX U
MeTanpeIMETHBIX TUIAHUPYEMBIX Pe3yabTaTOB O0OydeHUs, (POPMHPYETCs €CTECTBEHHOHAyYHAsS
IrpaMOTHOCTb: OCBOCHHUC HAYYHBIX MCTOAOB HCCICIOBAHUA SIBIICHUH npupoabl M TCEXHUKH,
OBJIAICHUC YMCHUSAMHA OOBICHATH (1)I/I3I/I‘~I€CKI/IG SABJICHUA, IPUMCHAA IOJTYYCHHBIC 3HAHUS, PCIIATh
3aa4y, B TOM YHCJIC KAYCCTBCHHBIC U SKCIICPUMCHTAJIbHBIC.

[TpuHIMIIHAIBHO AEATEIPHOCTHBIN XapaKTep JaHHOTO pa3jena peaanu3yercs 3a CUET TOro,
qTo o6yqa}onmec;1 BBINIOJIHAIOT 3aJIaHKA, B KOTOPBIX UM IPCA1aractc:

Ha OCHOBE I0JIyYE€HHBIX 3HAaHUH Paclio3HaBaTh U HAYYHO OOBSACHATh (PU3NUYECKUE SIBICHUS
B OKPYXaIOIIEH MPUPOJE U MTOBCETHEBHOM KU3HU;

HCII0JIb30BAaTh HAYYHBIC MCTO/JbI UCCICIOBAHUA (1)I/I3I/I‘~IGCKI/IX SIBJ'IGHI/II\/'I, B TOM 4YHMCIIC IJIA
IMPOBEPKU THUIIOTE3 U MOJTYUECHUSA TCOPETUUCCKUX BBIBOJIOB,

OOBICHSTH HAayY4YHBIC OCHOBBI HanboJiee BaKHBIX }IOCTI/I)KeHI/Iﬁ COBpPEMCHHBIX TCXHOHOFHI;'I,
HAIpuMeEp, MPakKTUICCKOTr0 UCIOJIb30BaHUA PA3JIMYHBIX HCTOUYHHUKOB SHEPIrU HA OCHOBEC 3aKOHA

MMpEeBpaliCHUA U COXpaHCHHUA BCECX U3BCCTHBIX BUIOB SHEPIUU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

N3yuenune pu3uku Ha ypoBHE OCHOBHOTO OOIIETro 0Opa3oBaHMs HAIPaBJICHO Ha
JOCTH)KEHUE JIMYHOCTHBIX, METANPEIMETHBIX U IMPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTaTOB.
B pesynbrate u3ydeHus: GU3MKUA Ha YpOBHE OCHOBHOTO 00IIero 00pa3oBaHus y
oOyyaromerocst OyyT cOpMHUPOBAHBI CIEAYIOIIUE JINIYHOCTHBIC PE3YJIbTAThl B YaCTH:

1) maTpHOTHYECKOTO BOCTIUTAHUSI:

*  TPOSBJIICHUE MHTEPECa K HICTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
bu3nveckoil HayKu,

* [ICHHOCTHOE OTHOIICHUE K JOCTIKEHHSIM POCCHICKUX YUEHBIX--(DU3UKOB;

2) TPaXIaHCKOTO U TyXOBHO-HPABCTBEHHOTO BOCIMTAHHUS:

* TOTOBHOCTh K AKTHUBHOMY YYaCTHIO B OOCYXJEHUU OOIIECTBEHHO 3HAYUMBIX H
ATHYECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUHN (PU3UKU;

* 0CO3HAHHE BAKHOCTHU MOPATbHO--3TUUECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3CTETHYECKOTO BOCITUTAHHUS:

* BOCTIPUSITUE ICTETUYECKHUX Ka4eCTB (PU3UUECKON HAYKU: €€ TApMOHUYHOTO TOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH;

4) HEHHOCTHU HAYYHOTO IMO3HAHUA:



*0CO3HAHUE IICHHOCTU (PU3NYECKON HAYKH KaK MOILIHOTO MHCTPYMEHTA IO3HAHUS MHPA,
OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BAKHEUIIEH COCTABIISIIONIEH KYJIbTYpPHI;

* pa3BUTHE HAYYHOU JTF0003HATENLHOCTH, HHTEPECA K UCCIICA0BATEIBCKOM eI TeIbHOCTH;

5) dhopmupoBaHus KyJIbTYpPhI 3I0POBbS K SMOIIMOHAIBHOTO OJ1arOOJTy Y S

* OCO3HAHHE LIEHHOCTH 0€30MacHOT0 00pa3a >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MUpE, BAXKHOCTH ITpaBUJl O€30M1aCHOT0 TIOBEICHUS Ha TPAHCIIOPTE, HA AOPOrax, ¢ 3JIEKTPUUECKUM
U TEIUIOBBIM 000PY/I0OBaHHUEM B JOMAIIIHUX YCIOBUSX;

*c(hOpMUPOBAHHOCTh HaBbIKA pedIeKCUU, TPU3HAHUE CBOETO MPaBa Ha OIIMOKY M TAaKOTO
e MpaBa y Ipyroro 4eioBeKa;

6) TpyIOBOTO BOCIIUTAHHMS:

*aKTUBHOE€ Y4acTHE B PEIICHUU MPAKTUUYECKUX 3aJa4 (B paMKax ceMbH, 00pa30BaTEIIbHON
OpraHu3aliy, ropoja, Kpas) TEXHOJIOTMYECKON U COLMabHOM HaIlPaBJI€HHOCTH, TPEOYIOIIUX B
TOM 4Hcye U (PU3NUECKUX 3HAHUI;

* UHTEpEC K MPAKTUYECKOMY U3YUEHUI0 Mpodeccuil, CBA3aHHBIX ¢ (U3UKOM;

7) BKOJIOTHYECKOTO BOCITUTAHUS:

*OpUEHTAllMsI Ha NpPUMEHEHUEe (PU3NYECKHX 3HAHUW s pelieHus 3ajad B 00JacTH
OKpYKalollel Cpefpl, MIAaHUPOBAHUS MOCTYIKOB M OLIEHKH WX BO3MOXHBIX MOCIEACTBUM IS
OKpY)Karollen Cpeibl;

*0CO3HaHUE II100aIbHOTO XapaKTepa KOJIOTUYECKUX IPOo0IeM U MyTel UX perieHus;

8) amanTtanuu K U3MEHSFOLUIMMCS YCIOBUSAM COLUATBHOM U IPUPOJIHON CPEJIbI:

*[IOTPEOHOCTh BO B3aWMOJCWCTBUM NPU BBIMOJIHEHUU HCCIEIOBAHUM U TMPOEKTOB
(bu3nyecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTHX;

* NIOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO 1eITeIbHOCTD;

*TIOTPEOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUH, B TOM uucie (GOpMYyIHUpOBaTH HJIEH,
MIOHSATHS, TUTIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSAX;

*0CO3HaHuE 1e(hUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

* IJITAHUPOBAHUE CBOETO PAa3BUTHS B IPUOOPETEHNU HOBBIX (DU3HUECKUX 3HAHHIA;

*CTpEMJICHHE aHAIM3UPOBATh U BBIBISATH B3aWMOCBSI3M MPHUPOJBI, OOIIECTBA U
HSKOHOMHMKH, B TOM YHCII€ C UCMOJIb30BaHNEM (DU3MUYECKUX 3HAHMUIA,

*OLICHKAa CBOMX JEMCTBHI C YUETOM BIIMSHUS Ha OKPYXKAIOIIYIO CPENy, BO3MOKHBIX

r100aIbHBIX MOCJIEICTBUM.

METAIIPEIMETHBIE PE3YJIBTATDBI



B pesynaprare ocBoeHHMs mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOIIETro
oOpazoBanusi y oOydJaromerocss OyayT c(hOpPMHpPOBAHBI METANPEIMETHBIC PE3YJIbTATHI,
BKIIIOHAIOIIUC IIO3HABATCIIbHBIC YHUBCPCAJIBHBIC y‘I€6HBIe HeﬁCTBHH, KOMMYHUKATHBHBIC

YHUBEpCaJbHbIE yUeOHbIE AEUCTBUSI, PETYIATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE EHCTBUS.

Ilo3HaBaTeIbHBIE YHUBEPCATbHbIE YUeOHbIE JelicTBUS

bazoBeie mornueckue AeMCTBHS:

*BBISIBJISIT U XapaKTEPU30BATh CYNIECTBEHHBIC TPU3HAKU OOBEKTOB (SBICHHUI);

*YCTaHABJIMBATH CYIICCTBCHHBIN NTPU3HAK KIACCH(UKAIIUN, OCHOBAHUS JIJIsi 0000IIECHUS U
CpaBHCHHS,

*BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEYHUS] B pacCMaTpUBaeMbIX (haKTax, MAaHHBIX H
HAOJTIOJICHUSX, OTHOCSIIUXCS K PU3NICCKIM SBIICHHSIM;

*BBISIBJISITH TTPHYUHHO--CJICJICTBEHHBIC CBS3M TPH W3YUYECHUU (PU3NUYCCKUX SBICHUN H
MIPOIIECCOB, JIEIATh BHIBOJIBI C HCIIOJIH30BAHMEM JISTYKTUBHBIX U MHIYKTUBHBIX YMO3AKITIOUCHUH,
BBIJIBUTATh THITOTE3bI O B3AUMOCBS3SIX (PU3NISCKUX BEITUIHH,

*CaMOCTOSITEJIBHO BBIOMPATh COCO0 pelieHus yaeOHoH (pu3nuecKkon 3a1auu (CpaBHEHHE
HECKOJIbKUX BApUAHTOB pEIlIeHHUs, BbIOOp Hambosee MOAXOMALIEr0 ¢ Yy4ETOM CaMOCTOSATEIbHO
BBIZICTIEHHBIX KPUTEPHUEB).

bazoBrle nccneqoBaTenbCKUE NEUCTBU:

*HICIIOJIb30BaTh BOMPOCHI KaK HUCCIEA0BATEIbCKUN HHCTPYMEHT ITO3HAHUS;

*TIPOBOJIUTH TI0 CAMOCTOSITENIbHO COCTABJIICHHOMY ILIaHY OTIBIT, HECTIOXKHBIN (PU3UUECKUIN
AKCIEPUMEHT, HEOOJIbIIIOE HCcCe0BaHne (PU3UUYECKOTO SIBICHMUS,

OIICHUBAaTh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh WH(GOpPMAIUIO, MOJYYECHHYIO B XOJE
HCCIIeIOBAHUS WU SKCIIEPUMEHTA;

*CaMOCTOSTENHHO (GOPMYTUPOBATh OOOOIICHHS U BEIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOIIOICHUS, OTIbITA, UCCIIEIOBAHUS;

*IIPOTHO3MPOBATh BO3MOKHOE JalIbHENIee pa3BUTHE (PU3NYECKHX MPOIIECCOB, a TaKKE
BBIJIBUTaTh MPEAIOJIOKEHHS 00 UX Pa3BUTHH B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pabora ¢ undopmaruei:

*IIPUMEHATh Pa3IMYHbIE METOJbI, MHCTPYMEHTBl W 3alpochl MpU TOUCKE U OTOOpE
nH(OPMAILIUY WIH JAHHBIX C YIETOM MPEI0OKEHHON yueOHOH Ppu3ndeckoil 3a1aun;

*aHAIM3UPOBaTh, CUCTEMATU3UPOBATh M HMHTEPIPETHPOBATH WH(OOPMAIIHMIO PA3TUUYHBIX

BUJIOB U ()OPM IPECTABICHHUS;



*CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (OpMYy NpEACTaBICHUS HHPOPMALUU U
WUTIOCTPUPOBATH peIIacMble 33/1a4 HECJIOKHBIMU CXE€MaMH, JHarpaMMaMH, HHON rpadukoi u
WX KOMOWHAIUSIMHU.

KoMMyHuKaTHBHBIE YHUBepCaJIbHbIE YUeOHbIE 1eHCTBHS:

*B XO0/Ic OOCYXIeHHUs y4eOHOro MaTepuaia, pe3yabTaToB JIA0OPaTOPHBIX paboOT
MIPOEKTOB 33/1aBaTh BOMPOCHI MO CYHIECTBY OOCYXIaeMOil TeMbl W BBICKa3bIBaTh WJIEH,
HaIleJICHHBIE HA PEIICHUE 3a/1au U MOAJIep KaHue 0JIaroxXenaTeIbHOCTH OOIICHNUS;

*COTIOCTABIIATh CBOM CYXKIEHHS C CYXJIECHHSIMH JPYTHX YYaCTHHKOB JIHAJOra,
oOHapyXUBaTh pa3IMIUe U CXOJICTBO MO3HUIIHIA;

*BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U TTMCHBMEHHBIX TEKCTAX;

*IyOJMYHO  TPEACTaBIATh  PE3YJAbTAThl  BBINIOJHEHHOTO  (U3WYECKOTO  OIBITA
(9KCTIIeprMeHTa, UCCIIeI0BaHUS, IPOCKTA);

*IIOHUMATh W UCIIOJIH30BATh MPEHMYIIECTBA KOMAHAHON ¥ MHANBUAYaIbHOU pabOTHI IpH
pelIeHNH KOHKPETHOU (pu3mueckoi mpooaemsl;

*IIPUHUMATH IIEJI1 COBMECTHOHW [ESTEIHbHOCTH, OpPTraHW30BBIBATH JEHCTBHUS IO €&
JOCTHKEHHIO: PacHpeliesiaTh PO, 00CYXAAaTh MPOLECCHl U Pe3yabTaThl COBMECTHOM pabOTHI,
0000111aTh MHEHHUS HECKOJILKUX JIFOJCH;

*BBINOJIHATH CBOIO YacTh pabOThl, JOCTUTasl KaueCTBEHHOTO pe3ylibTaTa IO CBOEMY
HaIpPAaBJICHUIO U KOOPAUHUPYS CBOU ACUCTBUSI C IPYTUMHU WiIEHAMU KOMaH/Ibl;

*OIICHMBATh Kaue€CTBO CBOETO BKJIaJa B OOIIUN MPOIYKT MO KPUTEPHUSAM, CAMOCTOSTEIHHO

chOpMyIUPOBAHHBIM YJaCTHUKAMHU B3aMMOJICHCTBHUS.

PeryasiTuBHble YHUBEpPcaJbHble yUeOHbIE 1eiiCTBUS

Camoopranuzanusi:

*BBISIBJISITH MPOOJIEMBbl B KU3HEHHBIX M YU€OHBIX CUTYalUsAX, TPEOYIOMINX I PELICHUS
(buznyecKuX 3HAHMIA;

*OPUEHTHPOBATHCS B PA3IMUYHBIX IOJXOJAaX MPHUHATHS pelIeHUN (MHIUBUAYAIbHOE,
MIPUHSATHE PEIICHUs B TPYIINe, MIPUHITHE PEIIEHUN Ipynoi);

*CaMOCTOSITENIbHO COCTABJIATH AITOPUTM pelieHus (PU3NYeckod 3aqaud WM TUIaHa
UCCIENOBAaHUS C Y4ETOM  HMMEIOMIMXCS PECypcoB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBAaTh MpEAJIaraeMble BapUaHThl pELICHUH;

eJie7aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOLIMOHATLHBIN UHTEIJIEKT:

*1aBaTh aZICKBATHYIO OLICHKY CUTYyallUU U Np€ajiaraTh IJIaH eé U3MCHCHMUA,



*00BACHATH MPUYUHBI TOCTHKEHUS (HEJTOCTHIKECHHUS) PE3yIbTaTOB JEITEIbHOCTH, J1aBaTh
OLIEHKY TPpHOOPETEHHOMY OIIBITY;

*BHOCUTH KOPPEKTUBBI B JCATEIBHOCTH (B TOM YHMCIIC B XOJ BBIMOJHEHUS (PU3NIECKOTO
WCCIICIOBAaHUSI WM TIPOEKTA) HAa OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHUBIIMXCS CHTYaLUH,
YCTaHOBJIEHHBIX OLTHMOOK, BOSHUKIINX TPYAHOCTEH;

*OLIEHUBATh COOTBETCTBUE PE3YNIbTaTa LN U YCIOBHSIM;

*CTaBHUThH ceOs HA MECTO JAPYroro 4ejoBeKa B XOJIE CIOpa WM JUCKYCCHM Ha HAYYHYIO
TeMy, TOHUMaTh MOTHUBBI, HAMEPEHHUS U JIOTUKY IPYTOT0;

*IIpU3HABaTh CBOE TpPaBO Ha OMMOKY TNPH pemeHHH (U3NIECKHX 337ad WIA B

YTBCPKACHUAX HAa HAYUHBIC TCMbBI X TAKOC€ K€ ITPaBO APYroro.

MNPEJIMETHBIE PE3YJIbTATBI

K xonny oOyuenus B 7 Kjacce mpeIMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHPOBAHHOCTH Y O0YUAIOIINXCS YMEHUM:

*HCIIOJIb30BaTh TMOHATHS: (U3WYECKHEe ¥ XHMHYSCKUE SIBJICHHS, HAOJIOJCHUE,
AKCIEPUMEHT, MOJIeJIb, TUIIOTE3a, €AUHUIBI (PU3UUYECKUX BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble
COCTOSIHMSI ~ BemecTBa (TBEpHOE, JKHUIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBHIKEHUE
(paBHOMEpHOE, HEpAaBHOMEPHOE, MNPSMOJMHENHHOE), TPACKTOPHs, PaBHOACHUCTBYIOIIAs CHJIA,
nedopmarus (ynpyras, IiIacTUYecKas), HeBECOMOCTh, COOOTAONINECS COCY/IBI;

spaznuyarh siBieHUs (Aud@y3us, TemnaoBoe NBMKEHHE YaCTHUI[ BEUIECTBA, PABHOMEPHOE
JBUKEHHE, HEpaBHOMEPHOE JBH)KEHUE, MHEPLIUS, B3aUMO/JICHCTBHE Tell, pABHOBECHE TBEP/BIX TEJ
C 3aKpeIIEHHON OChIO BpallleHus, liepeiadya AaBlieHUs TBEPAbIMU TeJlaMH, KUAKOCTIMHU U ra3aMu,
aTMocdepHOe JaBiieHUe, MJIaBaHUE Tel, IPEBpalleHUs] MEXaHUYEeCKOW SHEPTHH) MO OTMMCAHUIO UX
XapaKTEePHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX JaHHOE (pU3nUecKoe sSBICHHE;

*pacro3HaBaTh MPOSIBIIEHUE W3YUYEHHBIX (DU3MYECKUX SBICHUU B OKPYXKAIOIIEeM MHUpE, B
TOM yHclie PU3NYeCKHe SBJICHUS B MPUPOJIE: TPUMEPHI ABHKEHUS C PA3IUYHBIMU CKOPOCTSMU B
KUBOM ¥ HEXUBOM MpUPOAE, NCHCTBHE CUJIbI TPEHUS B MPUPOAEC U TEXHUKE, BIUSHUE
aTMoc(epHOro JaBJICHUS Ha )KUBOM OpraHu3M, IUIaBaHUE PBIO, pplYary B TEJIE YeI0BeKa, IPU 3TOM
MEePEeBOJIUTH MPAKTUYECKYIO 3a7]auy B Y4EOHYIO, BBIJICNATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKU)
(bu3MYECKUX SABICHUH;

*OMUCHIBATh W3YYEHHBIE CBOMCTBA TeN U (PU3UYECKHE SBICHUS, UCTIOIB3yd (HU3UUECKUE
BENUYMHBI (Macca, 00BEM, MIIOTHOCTD BEIIECTBA, BPeMs, MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHIIA
yIIPYrOCTH, CUJIA TSHDKECTH, BEC TeJa, CHIIa TPEHUs, NaBieHue (TBEPIOTO Tena, JKUIKOCTH, rasa),

BbITAJIKUBAromiasa Cujaa, MCXaHUYCCKasda pa60Ta, MOIODHOCTB, IIJI€YO CHUJIbI, MOMCHT CHIJIbI,



KO3 QUIUEHT MOJIE3HOTO JCHCTBUS MEXaHN3MOB, KWHETUYECKas! U MOTEHIINAIbHAS SHEPT U ), IPU
ONMCAHUU MPABUIBHO TPAKTOBATH (DU3NUYECKUN CMBICI HCIIOJIB3YEMBIX BETMUMH, UX 0003HAUCHHS
U eIUHUIBI (PU3MYECKUX BEIMYHMH, HAXOJUTH (DOPMYIBI, CBSI3BIBAIOUINE AAHHYIO (H3UYECKYIO
BEJIMYUHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TPAPUKH U3YYCHHBIX 3aBHCUMOCTEH (prusmueckux
BEJINYUH;

*XapaKTepU30BaTh CBOMCTBA TeJl, (PU3UUYECKUE SABJIEHUS U MPOLIECCHI, UCIOJb3Ys MpaBUia
CJIOKEHHUS cu (BIOJb OJHOM mpsiMoil), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, mpaBuiIo
paBHOBecHs pbluara (0J0Ka), «30J10TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPaHEHHs] MEXaHUYECKOI
SHEpruM, TMpU OSTOM JlaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alMChIBaTh €ro
MaTeMaTH4eCKOE BhIPAXKEHUE;

*00BACHATH (PU3NYECKHE SIBICHUS, TPOLIECCHI U CBOMCTBA TE€J, B TOM YHCJIE U B KOHTEKCTE
CUTYaI} IPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISBIISITh PUUUHHO--CJIE/ICTBEHHbBIE CBS3H,
CTpOUTh OOBACHEHHWE M3 1—2 JOrMuYecKHWx HIaroB ¢ Omopoil Ha 1-2 H3ydeHHBIX CBOICTBa
(bU3UYEeCKUX SIBICHUH, ((U3NIECKUX 3aKOHA MJTH 3aKOHOMEPHOCTH;

spemiaTth pacu€THBIC 3amadn B 1-2 [eicTBHSA, WCIONB3YS 3aKOHBI H  (HOpMYIHI,
CBs3bIBAIOIINE (PU3NYECKHIE BETUUUHBI: Ha OCHOBE aHAJIM3a YCJIOBHUS 3a7]aul 3allMChIBaTh KPaTKOE
yCIIOBUE, TOJICTABIATh (PU3NYECKHE BEIUYUHBI B (DOPMYNIBI M MPOBOAUTH PACUEThI, HAXOIUTh
CIpaBOYHbIE JaHHble, HEOOXOAMMBbIE JUIsl pEIIeHUs 3ajad, OLEHUBATh PEATUCTUYHOCTH
MOJTyYeHHOU (HPU3UYIECKOMN BEITMYMHBIL;

*pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEUIUTh MPU MOMOUIH (GU3UYECKUX METOOB,
B ONMCAaHUU HCCIEJAOBAaHUS BBIICIATH IMPOBEPSIEMOE MPENOoKeHue (TUIoTe3y), pa3iudarbh U
MHTEPIPETUPOBATH MTOJIy4YEHHBINH Pe3y/IbTaT, HAXOIUTh OIIUOKU B XO/I€ OTIbITA, AENaTh BHIBOIBI 110
€ro pe3yibTaram;

*TIPOBOJIUTH OMBITHI IO HAOTIOACHUIO (PU3UUECKUX SBJICHUN WU (PU3HUUECKUX CBOMCTB Tel:
(dbopMynupoBaTh MPOBEPSEMbIE MPEANOJIOKEHHs, COOUpPATh YCTAaHOBKY M3 MPEIIOKEHHOTO
000pynoBaHus, 3aMUCHIBATH XOJI ONBITa U (OPMYITUPOBATH BHIBO/IBI,

*BBIMOJIHATh MPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHHU, MAacChl Tena, 00b&Ma, CHIIbI U
TEMIIepPaTyphl C UCIOJIb30BAHUEM aHAJIOTOBBIX U IU(GPOBBIX MPHUOOPOB, 3aMUCHIBATH MMOKA3AHUS
puOOPOB ¢ YIETOM 3aJaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHU;

*IIPOBOJIMTH HCCJIEOBAHNE 3aBHCUMOCTH OJIHOM (pU3MUECKOW BETUYMHBI OT APYroi ¢
WCIOJIb30BAHMEM MPSMBIX U3MEPEHHH (3aBUCUMOCTH MyTH PaAaBHOMEPHO ABIKYILErocs Tela OT
BPEMEHHU JBIDKEHMs Tela, CHJIbl TPEHUS CKOJbXKEHHs OT Beca Tena, KayecTBa 0OpabOTKU
MIOBEPXHOCTEN TEJl U HE3aBUCHUMOCTH CHJIBI TPEHMS OT IUIOIIAJM COIPUKOCHOBEHMS TEJ, CHJIBI
YIPYTrOCTH OT YATUHEHUS MPYKUHBI, BRITAIKUBAIOIICH CHITBI OT 00bEMa MOTPYKEHHOM YacTH Tena

n OT IINIOTHOCTH XUIAKOCTH, €€ He3aBHCHMOCTH OT IIJIOTHOCTH TCJa, OT T J'IY6I/IHBI, Ha



KOTOPYIO MOTPYXEHO TEJO, YCJIOBHH IUIAaBaHUS TeJ, YCIOBUI paBHOBECHs pblyara U OJIOKOB),
y4acTBOBaTh B IJIAHMPOBAHUHM YYEOHOTO HCCIEIOBaHUS, COOMpPATh YCTAaHOBKY M BBINOJIHSATH
U3MEpEHHUs, ClleAysd MpeUIOKEHHOMY IUIaHy, (HUKCHpPOBATh PE3ylbTaThl MOJYyYEHHOMU
3aBHCUMOCTH (PU3MUYECKHUX BEITMYUH B BUEC MPEATI0KEHHBIX TAOIUI] U TPAPHUKOB, AETIaTh BBIBOIBI
0 pe3yJbTaTaM UCCIIeIOBaHMS;

*IIPOBOJMTH KOCBEHHBIE W3MEPEHUs (PU3MUECKHX BEIMYUH (TUIOTHOCTH BEUIECTBA
KHUJIKOCTH U TBEPJOTO Tella, CUja TPEHUS CKOJBKEHUS, JABJICHHE BO3/yXa, BBHITAIKHABAOLIAS
cuia, JEUCTBYIOIIAsg Ha TOTPYXKEHHOE B KUIKOCTh TENO, KOYDPHUIIMEHT MOJIE3HOTO ACHCTBUS
MPOCTBIX MEXAaHWU3MOB), CIIEAyS TNPEAIOKEHHONW WHCTPYKUIMHU: TMPH BBITOJHEHUN H3MEPEHHN
COOMpaTh IKCIIEPUMEHTAIFHYIO YCTAHOBKY M BBIYUCIISATH 3HAUEHUE NCKOMOM BEJTMUNHBL;

ecOOMIOaTh MpaBWJIa TEXHUKU Oe3omacHoCcTH 1Mpu pabore ¢ J1abOpaTOpHBIM
000pyI0BaHUEM;

*YKa3bIBaTh MPUHITHUITHI JCHCTBHUS TPUOOPOB H TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOINECS COCY/bI, OapOMETp, pbhluar, MOJBWKHBIN M HETIOIBHXHBIN OJIOK,
HaKJIOHHAs TUIOCKOCTB;

*XapaKTepU30BaTh MPUHLHUIIBI AEUCTBUS N3yYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPONUCTB
C Oomopod Ha HX omucaHus (B TOM 4YHCIE: MOAIIWIHUKH, YCTPOWCTBO BOJOIMPOBOAA,
TUIPaBIMYECKUN TIpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), HCIONb3Ys
3HaHUSI O CBOMCTBAaX (DU3UYECKUX SBICHUW M HEOOXOauMble (U3WYECKHUE 3aKOHBI |
3aKOHOMEPHOCTH;

*IIPUBOJUTH TMPUMEPHl (HAXOAUTh UHGOPMALMI0O O TMpUMEpax) MPaKTUYECKOTO
UCIO0JIb30BaHUs (PU3NYECKUX 3HAHHWI B MOBCEAHEBHOW KM3HU NSl oOecriedeHusi 6e30MacHOCTH
npu OOpaleHuH C NpudopaMu M TEXHHUYECKUMH YCTPOICTBAMH, COXpPAHEHHUS 30pPOBBbS U
coOI0ICHNS HOPM SKOJIOTMUECKOT0 MOBEICHHUS B OKpYXKAIOIIel cpee;

*OCYILIECTBJIATH OTOOpP HMCTOYHHUKOB HH(popManuu B HTepHETE B COOTBETCTBUU C
3aJJaHHBIM TOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCS 3HAHUNH U TYyTEM CpaBHEHHUS
Pa3IMYHBIX UCTOYHUKOB BBIACNATH WHGOPMAIUIO, KOTOpAasl SBISETCS MPOTUBOPEUMBON HIIU
MO>KET OBITh HEJOCTOBEPHOII;

*JICTIOJIb30BATh MPH BHITIOJHEHUH y4YEOHBIX 3aJaHUl Hay4HO--TIOMYISIPHYIO JTUTEPATypy
(GU3NYEeCKOT0 COJAEp)KaHUs, CHpPaBOYHbIE MaTepuajbl, pecypchl ceTH VIHTepHeT, BiIajeTh
npuéMaMi KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOPMALUMU M3 OJHOW 3HAKOBOM
CUCTEMBI B JAPYTYIO;

*co3/laBaTh COOCTBEHHbIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
HCTOYHUKOB MH(pOpMaUu (PU3UIECKOTO COAEPKAHUS, B TOM YHCIIEe MyOIHYHO JeNaTh KpaTKue

COO6H_ICHI/I${ O pe3ylibTaTaxX MNPOCKTOB HIIN y"IC6HBIX HCCHCHOBaHHﬁ, Ipu 3TOM I'paMOTHO



MCTOJIb30BaTh M3YUYCHHBIN MOHATUHHBIN anmapaTr Kypca (pU3HMKH, COMPOBOXAATh BBICTYILICHHE
MpE3EHTALNEN;

*IIPU BBINOJHEHUU Y4EOHBIX MPOEKTOB W UCCIEIOBAHUM pacrpeiesiaTh 00sS3aHHOCTH B
rpymniec B COOTBETCTBUH C ITOCTABJICHHBIMU 3a/la4aMU, CIICANUTD 3a BBIIIOJIHCHUCM ILJIaHa IICfICTBPIfI,
aICKBATHO OLICHUBATh coOCTBEHHBIH BKJIad B ACATCIIbHOCTh  I'PYHIIBL, BBICTpauBaTh
KOMMYHUKATHBHOC B33,I/IMOI[€I>10TBH€, YYUTBIBAsA MHCHUC OKPYKArOIIUX.

K xonmy oOy4deHus B 8 Kiacce mpeIMETHBIC Pe3y/IbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHPOBAHHOCTh y O0YUAIOIINXCS YMEHUM:

*UCIIOJIb30BAaTh IMOHATHA: MacCa WU PasMCEPbl MOJICKYJI, TCIJDIOBOC IABHUXXCHUC aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIECTBA, KPUCTAJUTMUYECKUE U aMOP(HBIE Tella, HACHIIIICHHBIN
n HeHaCBIHleHHBII\/'I map, BJIAXHOCTb BO3yXa, TEMIICpAaTypad, BHYTPCHHIAA OJHCPIrusd, TEIIOBOM
JBUTATENb, JJIEMEHTAPHBIA JJIEKTPUYECKUN 3aps], IJIEKTPUYECKOE TI0JIe, IPOBOJHHMKU H
JUAJIEKTPUKH, TIOCTOSIHHBIN AJEKTPUUECKUN TOK, MATHUTHOE TI0JIE;

*paznuyarh SBJIEHUS (TEIUIOBOE paclIMpeHHe M cXaThe, TeIionepeaaya, TEIIOBOE
PaBHOBECHUE, CMAYMBAHUC, KaIIUWIAPHBIC ABJICHHA, HWCIHAPCHUC, KOHACHCAIHMA, IIJIaBJICHUC,
KpucTaym3anus (OTBEpAEBaHUE), KHUIIEHHE, Teruionepeaaya (TerIonpoBOAHOCTh, KOHBEKIIHS,
U3ITy4yeHHUE), DIEKTPU3alUsl TeJ, B3aUMOJICHCTBUE 3apsA0OB, NCHCTBUS AIIEKTPUUYECKOTO TOKA,
KOpPOTKO€ 3aMbIKaHUE, B3aUMOICUCTBUE MArHUTOB, JEMCTBUE MATHUTHOTO I0JIS1 HAa POBOJAHUK C
TOKOM, DJIEKTPOMAarHUTHasl MHIYKIMS) MO OMHCAHUIO MX XapaKTEepPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIHX TaHHOE (PU3NYECKOE SBIICHUE;

*pacro3HaBaTh MPOSBICHUE M3YUYEHHBIX (PU3UUECKHUX SBJICHUN B OKpPYXKAIOLIEM MHUpE, B
TOM 4Hclie pu3nueckue siBJICHUs B IPUPO/IE: TOBEPXHOCTHOE HATSKEHHUE U KalTUJUIPHbBIC SIBICHUS
B MPUPOJIE, KPUCTAJUIBI B IIpHpoae, u3nydenue ColHila, 3aMep3aHre BOJOEMOB, MOPCKUE OpHU3bI,
oOpa3oBaHHE POCHI, TyMaHa, WHEs, CHEra, AJIEKTPUUECKUEe SBJICHUS BaTMOC(epe, 3EeKTPHUIECTBO
KUBBIX OpPraHU3MOB, MarHUTHOE ToJie 3eMJIH, JIpeld MOIICOB, POJIb MArHUTHOTO TOJS s
KU3HU Ha 3emJie, MOJIIPHOE CUSHUE, MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7auy B Y4eOHYIO,
BBIIEIISATH CYIIECTBEHHbBIE CBOMCTBA (IPU3HAKH) (PU3MUECKUX IBJICHUN;

*OMKCHIBATh M3YYEHHBIE CBOICTBA TeN U (PU3MYECKHE SBICHUS, UCHOIB3yd (HU3UUECKUE
BEITUYMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJTUYECTBO TEIUIOTHI, YAelbHas TeIOEMKOCTh
BEIIECTBA, yJeNbHAs TeIJIOTa IUIABIEHUS, YIelbHas TeIoTa MapooOpa3oBaHus, yAeIbHas
TEIJIOTa CropaHusi TOIUIMBA, KOA(PQPHUIMEHT TOJNIE3HOTO JEHCTBUS TEIJIOBOW MAIIWHBI,
OTHOCUTEJIbHAS BJIAXKHOCTh BO31yXd, OJJIEKTPUUECKUU 3aps], CUJA TOKA, DJIEKTPUYECKOE
HampsDKeHHUe, COMPOTUBIICHHE MPOBOJHHKA, YAETHHOE COMPOTHBIICHHE BEIIECTBA, paboTa M

MOIIHOCTb 3JICKTPUUYCCKOTO TOKa), IIpyu ONMMCAaHWU MPABUIIBHO TPAKTOBATH (I)I/I3I/I‘-ICCI(I/II71 CMBICJI



UCTOJIb3yEMbIX BEJIMYMH, 0003HAUCHHS U €UHUIBI (PU3NUECKUX BEIMYUH, HAXOIUTH (OPMYIIBI,
CBSI3bIBAIOIME JAHHYIO (DU3MYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpaPUKH
M3YyUEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEINUMH;

*XapaKTepU30BaTh CBOICTBA TeJl, PU3NUECKUE SIBJICHUS U ITPOLIECCHI, UCII0JIb3Ysl OCHOBHBIE
MIOJIOKEHHSI MOJICKYJISIPHO--KHHETHYECKOW TEOPHH CTPOCHHUS BEIIECTBA, IPHHIIUI CYIIEPIIO3HIINT
noJsiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsja, 3akoH OMma Juisl ydacTka IelH,
3akoH Jlxxoynsi—JIeHna, 3aKoH COXpaHEHUsl JHEPTUHU, IIPU 3TOM JIaBaTh CIIOBECHYIOQOPMYIUPOBKY
3aKOHA U 3aIllMChIBaTh €M0 MAaTEMaTHUYECKOE BhIPAKECHHUE;

*00BACHATH (PU3MUYECKHE TTPOIIECCHI i CBOWCTBA TEJI, B TOM YHCJIE M B KOHTEKCTE CUTYaIHi
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISBISITh MPUYNHHO-CIEIACTBEHHBIE CBSI3U, CTPOHTH
oObsicHeHne u3 1-2 JOrMYecKkux maroB ¢ omopoil Ha 1-2 m3ydeHHBIX CBOMCTBa (pru3muUecKHx
SIBJIICHUH, (PU3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

spemiaTth pacy€THBIC 3amauydl B 2-3 JICHCTBHS, WCHOJB3ysd 3aKOHBI W (OPMYIIBI,
CBSI3bIBAIOIIME (PU3NYECKIE BETMUYUHBI: HA OCHOBE aHAJIN3a YCJIOBUS 337a4d 3aIlMChIBaTh KPAaTKOE
YCITIOBHE, BBISIBIIATH HEJOCTATOK JAHHBIX JUIS PEIICHHS 3a/1a4d, BRIOMPATh 3aKOHBI U (POPMYIIBI,
HeoOXoAuMBble Ul €€ pelIeHMs, MPOBOJUTh Pacu€Tbl W CPABHUBATH IOJIYYEHHOE 3HAYCHHE
(GU3n4eCKOl BEJIMYMHBI C U3BECTHBIMM JAHHBIMU;

*pacrno3HaBaTh Npo0IEMbl, KOTOPbIE MOXKHO PELIMTh IPU MOMOILHU (PU3NIECKHX METOJIOB,
UCIOJb3ysl ONMCAHUE HCCIEA0BAHUS, BBIACIATh IPOBEPAEMOE IPEANOJIOKEHHUE, OLIEHUBATh
MIPABUIILHOCTH MOPsKA IPOBEJECHUS UCCIEI0BaHUs, JeTIaTh BEIBOIBI;

*IIPOBOJMTH OIBITHl 110 HAONIOJEHUIO PU3NUECKUX SIBICHUH WK (PU3HUECKUX CBOICTB Tel
(kanuJuIApHBIE SIBJICHMSI, 3aBUCUMOCTb JaBJIEHMs BO3JyXa OT ero o0béMa, TemIepaTyphl,
CKOPOCTH IIpollecCa OCTBIBAHMsI M HarpeBaHMs IPU U3IYYEHUM OT IBETAa H3IIy4arolei
(mornomiaroniei) MOBEPXHOCTH, CKOPOCTh HCIApPEHUs BOJAbI OT TeMIEpaTypbl KUIAKOCTH U
IUIOIIAN €€ TMOBEPXHOCTH, 3JIEKTPU3aLMs Tel M B3aUMOJICHCTBHE UIEKTPUUYECKHX 3apsiioB,
B3aMMO/ICHCTBHE IIOCTOSIHHBIX MAarHUTOB, BHM3YyalM3allds MAarHUTHBIX TIOJE€H MOCTOSIHHBIX
MarHuToB, JAEHUCTBUS MarHUTHOIO I0JI HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,
CBOMCTBA  DJJEKTPOJBUraTeisl  IMOCTOSIHHOTO  TOKa):  (GOpMyIupoBaTb  MPOBEpsSIEMbIE
MPENOJI0KEeHUs, COOMPATh YCTAHOBKY U3 MPEI0AKEHHOTO 000pYI0BAHNUS, OTIUCHIBATH X0/ OIbITA
1 GOpPMYIIUPOBAThH BBHIBOJIBI;

*BBINOJIHATH IPSIMbIE M3MEPEHUsI TEMIIEpaTypbl, OTHOCUTEIbHOM BIIAXKHOCTH BO3/yXa,
CHJIBI TOKA, HAIPsDKEHUs C MCIOJIB30BAHMEM AHAIOTOBBIX MPUOOPOB M JATYUKOB (PU3MUECKUX
BEJIMYUH, CPAaBHUBATH PE3YNbTAThl U3MEPEHUH ¢ yUETOM 3a/laHHON aOCOJIIOTHOM MOTPELTHOCTH;

*IIPOBOJMTH HCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (PM3UYECKOH BENIWYMHBI OT APYroM ¢

HCIIOJIb30BAHHUEM TIPAMBIX H3MepeHI/Iﬁ (SaBI/ICI/IMOCTL COIIPOTUBJICHHA TIPOBOAHHKA OT €Iro



JUIMHBI, ITUIOIAaAn MOnCpeYHOro CCYCHUA U YACIBHOI'O COIPOTUBJICHHA BCHICCTBA IMPOBOAHUKA,
CHJIbl TOKaA, HMAYHICro 4YCpe3 IMPOBOAHHUK, OT HAIPAKCHHUA Ha MTPOBOAHUKEC, HCCICAOBAHUC
MOCIIEIOBATEIbHOTO M IMapajuIeJIbHOTO  COEAMHEHWH  NPOBOJAHMKOB):  IUIAHHPOBATH
HCCIIeIOBaHUE, cOOMpPaTh YCTAHOBKY U BBINOJIHATh U3MEPEHUS, CIeys IPEI0KEHHOMY IIJIaHy,
(UKCHPOBATH PE3YJBTATHI MTOJYYCHHON 3aBUCUMOCTH B BUJIe TaOIHII U TpapUKOB, eTaTh BBIBOIBI
0 pe3yJbTaTaM UCCIIeIOBaHMS;

*IIPOBOJUTH KOCBCHHBLIC HN3MCPCHUA (1)I/I3I/I‘I€CKI/IX BCIIMYNH (yIICJ'II)Haﬂ TEIUIOEMKOCTh
BEIIECTBA, COIMPOTHBIIEHHUE TIPOBOJHHMKA, pab0Ta M MOIIMHOCTh DIIEKTPUYECKOTO TOKA):
IUIAaHUPOBATh HM3MEPEHUs, coOMpaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys IMPEaoKEHHON
HHCTPYKIUH, U BBIYUCIIATH 3HAYCHHUEC BCIIMUNHBI,

ecOOMIOaTh MpaBWJIa TEXHUKU Oe3omacHoCcTH 1Mpu pabore ¢ J1abOpaTOpHBIM
000pyI0BaHUEM;

*XapaKTepU30BaTh MPUHIIUIILI AEUCTBUS U3Y4YEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOICTB
C OHOpOI\/'I Ha HUX OIIMCaHUA (B TOM 4YHCIE: CUCTEMA OTOIUICHHA OOMOB, TUTPOMETP, IIapoBas
TypOWHA, aMIIepMETpP, BOJBTMETP, CUETUYUK DICKTPUUCCKON IHEPTUH, DIEKTPOOCBETUTEIHHBIC
MPUOOPHI, HArpeBaTeNIbHBIE AJICKTPONPUOOPHI (TIPUMEPHI), DIICKTPUUECKHE IPEIOXPAHUTEIH,
ANIEKTPOMATHUT, 3JICKTPOJBHUTATENb TIOCTOSHHOTO TOKA), HWCIOJNB3YyS 3HAaHUS O CBOMCTBax
(bM3UYECKUX SIBJICHUN U HE0OX0AMMbIe (PU3NUYECKUE 3aKOHOMEPHOCTH;

*pacro3HaBaTh MPOCThIC TEXHUYECKHUE YCTPOMCTBA U M3MEPHUTEIBHBIE IPUOOPHI TIO CXeMaM
U CXEMaTHYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETpP, TEPMOC, IICHXPOMETpP, THUTPOMETP,
JIBUTATENIb BHYTPEHHETO CrOpaHusl, 3JEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbI 3JICKTPUUYCCKUX
Hernel ¢ MoCe0BaTeIbHBIM U TapaJUIeIbHBIM COCIMHEHHEM 3JIEMEHTOB, pas3iinyasi YCIOBHBIC
0003HAYCHHMSI SJIEMEHTOB AJICKTPUUYECKHX LIETIEH;

*IIPUBOJIUTH NpPHUMEPHl (HAXOJWUTh HH(OpPMANMIO O TpUMeEpax) MPAKTHYECKOTO
UCIOJb30BaHUsl (PU3MYECKUX 3HAHUI B MOBCEIHEBHOM KHM3HH JUISI 0OCCIICYCHUsT OE30MaCHOCTH
npu oOpaimieHHH ¢ TPUOOpPaMU U TEXHUYCCKHMMH YCTPOWCTBAMH, COXPAHCHHS 3JI0OPOBbSI W
COOJIFOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEJICHHS B OKPYXKAIOIICH Cpeie;

*OCYIICCTBIIATh OUCK HH(pOPMAIMK PU3UUECKOTO cojepkaHus B IHTepHeTe, Ha OCHOBE
HUMEIOIIUXCS 3HAHUH U MyTEM CpaBHEHUS IOTIOJIHUTENIbHBIX HCTOYHUKOB BBIICIATH HH(OPMAIIUIO,
KOTOpast SIBJIsi€TCS MPOTUBOPEUUBOM MITM MOKET OBITh HEIOCTOBEPHOM;

*JICTIOJIb30BaTh MPH BHITIOJHEHUH yYeOHBIX 33JaHU HAYYHO--TIOMYISIPHYIO JTUTEPATypy
(GU3MYEeCKOro COJAEp)KaHUs, CHpPaBOYHbIE MaTepuajbl, pecypchl ceTh VHTepHeT, BiIajeTh

npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOPMALMU M3 OJHOW 3HAKOBOU

CUCTEMBI B APYTYIO;



CO3/1aBaTh COOCTBEHHBIC IHCHMEHHBIE W KpaTKHE YCTHBbIE COOOmIeHus, 0000mas
MHPOPMAIHMIO U3 HECKOJIBKUX MCTOYHMKOB (DU3UUECKOTO COAEP)KAaHUS, B TOM YHCIE ITyOIMYHO
NPEJCTaBIATh PE3yIbTAaThl IMPOEKTHOW WM MCCIEIOBATEIbCKON JIEATENBHOCTH, IMPH 3TOM
IPaMOTHO HCHOJB30BAaTh W3YyYCHHBIN MOHATHHHBIA ammapar Kypca (QH3UKH, COIPOBOXKIATH
BBICTYIUICHHE IIPE3ECHTALUEM;

*IIPH  BBITIOJIHEHWU YUYEOHBIX TPOEKTOB M HCCIEAOBAHMHA (DU3NYECKUX MPOIECCOB
pacrpenensiaTs 005 3aHHOCTH B TPYIIE B COOTBETCTBUH C MOCTABJICHHBIMU 33auaMH, CICAUTH 32
BBITIOJTHEHUEM TUTIaHA JCHCTBUA M KOPPEKTUPOBATh €ro, aJeKBATHO OIICHWBATh COOCTBEHHBIN
BKJIQ/I B JIEATEIHHOCTh TPYIIBI, BHICTPaWBaTh KOMMYHUKATHBHOE B3aWMOJICHCTBHE, TPOSIBIISS
TOTOBHOCTb pa3pemars KOH(PIUKTHI.

K xonmy oOy4yenus B 9 Kjacce NMpeIMETHBIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(hOPMHUPOBAHHOCTH Y OOYUAFOIIUXCS YMEHHIA:

*HCIIOJIb30BATh TOHATHS: CHCTEeMa OTCUYETa, MarephajbHas TOYKa, TPAEKTOPHS,
OTHOCHTEIIFHOCTh MEXaHHYECKOTO IBIDKEHHS, aedopMmarus (ynpyras, IiacTu4eckas), TpeHUe,
[EHTPOCTPEMUTEIHHOE YCKOPEHNE, HEBECOMOCTh M MEPETPy3KH, IEHTP THKECTH, aOCOIIOTHO
TBEPJIOE TEJIO, LIEHTP TSHKECTH TBEPIAOIO TEa, pAaBHOBECHE, MEXAHNYECKHE KOJIeOaHHsI U BOJIHBI,
3BYK, MH(PA3BYK U yJIbTPa3BYK, NIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJH,
CBET, OJIN30PYKOCTh M JAJIbHO30PKOCTb, CIIEKTPBI UCIYCKaHMs U IMOTJOIIEHUs, anbda-, 6erta- u
raMMa-u3JIy4eHusl, U30TOIbl, iJiepHasi SHEPreTUKA;

*paznuuaTh SABJIEHHUA (PaBHOMEPHOE U HEPABHOMEPHOE NPSMOJMHEHHOE IBHKEHHE,
PaBHOYCKOPEHHOE IPSAMOJIMHEHHOE IBUYKEHHE, CBOOOIHOE MTaJCHHUE TEJl, PABHOMEPHOE JABHKEHHE
[0 OKPYXHOCTH, B3aUMOJEWCTBUE TeEJl, PEAKTUBHOE J[BUKEHUE, KOJIEOATEJbHOE JBHKCHHE
(3aTyxarolye U BbIHY)KJECHHbIE KOJIeOaHNUs1), PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPAKEHUE 3BYKa,
IPSIMOJIMHENHOE PACIPOCTPAaHEHUE, OTPAKEHHE U IPEIOMIICHHE CBETa, IOJHOE BHYTPEHHEe
OTpPaKEHHE CBETAa, pa3jIoKEHUE Oeoro cBeTa B CHEKTP U CIOXKEHHE CIIEKTPAJIbHBIX I[BETOB,
JMCIIEpCUsl CBETA, €CTECTBEHHas PaJUOaKTUBHOCTh, BO3HUKHOBEHME JIMHEHYATOTO CIEKTpa
U3JTY4YEHUs1) IO OMMCAHUIO UX XapaKTepHBIX CBOMCTB U Ha OCHOBE OIBITOB, AEMOHCTPUPYIOLINX
JaHHOE (PU3HUECKOE SIBICHUE;

*pacro3HaBaTh MPOSIBIIEHUE M3YYEHHBIX (PU3MUECKUX SBJICHHH B OKpYKarolleM Mupe (B
TOM uuclie (PU3NYeCcKue SBJICHUS B IPUPOJIE: MPUIUBBI U OTJIMBBI, IBUKeHUE Tu1aHeT COoHEYHOMN
CHCTEMBl, PEAKTHBHOE JBWXKEHHE MHUBBIX OPraHU3MOB, BOCHPUATHE 3BYKOB >KHBOTHBIMHU,
3eMJIeTpsICeHUE, celicMMUYEeCKHe BOJHBI, IlyHaMH, 3XO0, IBETa TeJI, ONTUYECKHE SIBICHUS B IPUPOJE,
Oouosornyeckoe AEHCTBUE BHUJIMMOIO, YIbTPa(pHOJIETOBOIO W PEHTI'CHOBCKOTO H3IyYEeHUH,
€CTeCTBEHHbIN paJUOAaKTUBHBIA (POH, KOCMUYECKHE Jy4d, paJAUOAKTHBHOE H3Iy4YeHHUE

MMpUPOAHBIX MHUHEPAJIOB, JIeiicTBHE PAaANOAKTUBHBIX I/ISHy‘{CHHﬁ Ha OpraHusm



YeNI0BEKa), MPU ITOM MEPEBOIUTH MPAKTHYECKYIO 3a7ady B yUEOHYIO, BBIJICIATH CYIICCTBEHHBIC
CBOMCTBa (pU3HAKK) (HU3UUYECKUX SIBIICHUM;

*OIMHCHIBATh W3YYEHHBIC CBOMCTBA TEN U (PU3UYECKHE SBICHUS, UCTIONIB3YS (QU3HUECKUE
BEJIMYUHBI (CPEIHSSI 1 MTHOBEHHAsI CKOPOCTh Teja IPU HEPAaBHOMEPHOM JBUKEHUU, YCKOPECHHE,
IepeMelleHue, IyTh, YII0Basi CKOPOCTh, CHJIa TPEHUSI, CUJIA YIIPYTrOCTH, CUJIA TSKECTH, YCKOPEHUE
cBOOOJTHOTO TaJeHMs, BEC Tela, MMITYJbC Tela, UMITYJIbC CHJIBI, MEXaHWYecKas pabora |
MOIITHOCTb, TOTCHIIMAIbHAS SHEPTH Teja, OAHITOTO HAJl TOBEPXHOCTHIO 3€MJIH, TOTCHIIMAIbHAS
SHEPTUsl CKATOW MPY>KUHBI, KHHETHYECKasi SHEPTUsl, TIOJTHAs MEXaHW4YeCKas DHEPrusi, MepruoI u
4yacToTa KoJIeOaHUH, JUTMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, I0KA3aTEIh
MIPEJIOMIICHHUS CPEJIbl ), IPH ONTMCAHUY TIPABMIIBHO TPAKTOBATh (PU3UUYECKUM CMBICI UCTIONB3yEeMbIX
BEJIMYMH, 0003HAUEHUS U €IUHUIIB (PU3UUYECKUX BEIHYUH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE
TaHHYIO (U3UYECKYI0 BEIUYUHY C JPYTUMH BEIWYWHAMHU, CTPOUTH TpadUKH HW3YUCHHBIX
3aBUCUMOCTEN (DU3UIECKUX BEIIMYUNH;

*XapaKTepHU30BaTh CBOMCTBA Tel, (PU3WUYECKUE SIBJICHUS W TPOIECCHI, UCIOJB3Yys 3aKOH
COXpaHEHHUs DHEPIHH, 3aKOH BCEMHUPHOTO TIATOTEHUS, MPUHIUI CYNEPHO3UIIUNA CUJI, TIPUHITAI
oTHOcuTeNnbHOCTH [ anuiies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHsI UMITYJIbCa, 3aKOHBI OTPAKECHHUS
U TPEIOMIICHUS! CBETa, 3aKOHBI COXPAaHEHHUsS 3apsSA0BOIO M MAcCCOBOTO YHCEN MpPHU SIAEPHBIX
peakuusix, MpU OSTOM JlaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa M 3allUCHIBATh €ro
MaTeMaTH4eCKOe BhIPAKECHHUE;

*00BACHATH (PU3MUECKHE TPOIIECCH] M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYalHii
MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BhISBIATh MPUYMHHO--CIIEJACTBEHHBIE CBSI3U, CTPOUTH
00BsSICHCHHE U3 2—3 JIOTMYECKHX IIaroB C OMOPOM Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3MUYECKUX
SIBJICHUH, (PU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

spemiaTh pacu€THble 3a1aun (ONUpAroIIUecs Ha CUCTEMY U3 2—3 ypaBHEHMHIA), UCIIONb3Ys
3aKOHBI M (POPMYIIBI, CBA3BIBAIONIME (PU3UYECKUE BEIIMYMHBI: HA OCHOBE aHAllM3a yCIOBUS 3aaun
3aMMChIBAaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIOIINE WM M30BITOYHBIC JaHHBIE, BHIOUPAThH
3aKOHBI W (OPMYIbl, HEOOXOAMMBIE JMJsi pELIEeHUs, NPOBOAUTH pPacu€Thl U OICHUBATh
PEATUCTUYHOCTD MOTYYSHHOTO 3HaUCHUsI (PU3UUECKOI BEIIUYUHBL;

*pacno3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PEIIUTh MPU MOMOIIH (PU3NIECKUX METOJIOB,
WCIOJIb3Ysl ONHMCAHWE HCCIEAOBaHUs, BBIIEIATH MPOBEPAEMOE MPEANOJIOKEHUE, OLIEHUBAaTh
MPaBUIILHOCTh TMOPSIKA MPOBEIEHUS MCCIEOBaHUsA, MEJaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOACHUN U OTIHITOB;

*TIPOBOJIUTH OMBITHI 110 HAOMIOAEHUIO GU3NYECKUX SBICHHUM I GU3NUECKUX CBOMCTB TEI
(n3ydyeHue BTOporo 3akoHa HbIOTOHA, 3aKOHA COXPAHEHHUS SHEPIHH, 3aBUCUMOCTb IE€pHOJa

KoJIeOaHU I NPY)XUHHOT'O MassTHUKA OT MACChI I'py3a U JKECTKOCTHU NPpYXUHBI U HC3aBUCUMOCTD OT



aAMIUTUTYIBI MJBIX KOJICOAHUM, MPSMOJIUHEHHOE paclpoCTpaHEHUE CBETA, Pa3lIoKeHHE Oeoro
CBETa B CHEKTP, U3yUeHUE CBOWCTB M300pa)XCHUS B TUIOCKOM 3€pKajie M CBOMCTB M300paKEHHS
npeaMera B coOuparomie JuH3e, HabIroIeH!e CIJIONTIHBIX U JIMHEHYAThIX CIIEKTPOB U3JTy4eHUs):
CaMOCTOSITEIIEHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyHOBaHMS, OMUCHIBATH X0/
OTIBITA U €T0 PE3YNIbTaThl, (POPMYINPOBATH BHIBOIKI;

*IIPOBOJMTH TPH HEOOXOTUMOCTH CEpUI0 MPSIMBIX W3MEPEHUH, ONpENeNsisi CpeaHee
3HAUCHUE M3MEPSEMON BeTUYHHBI ((POKYCHOE PAcCTOSIHUE COOMPATOIICH JTHMH3BI), 000CHOBBIBATH
BBIOOD crioco0a u3MepeHus (M3MEepUTEIHLHOTO TProdopa);

*IIPOBOJMTH HCCIIEIOBAaHUE 3aBHCUMOCTEH (H3MUYECKHX BEIMYHH C HCIIOJIBb30BaHUEM
NPSIMBIX M3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHH INIPH PABHOYCKOPEHHOM JIBI)KEHUH 0€3
HaYaJIbHON CKOPOCTH, TepuoJia KOJICOAaHWH MaTeMaTH4ecKOTO MAasTHHKA OT JJTMHBI HUTH,
3aBHCHMOCTH yIJIa OTPaKEHHs CBETa OT yIJIa TMaJeHHUs W yrila MPeJOMJICHHS OT yrila MaJeHus):
TUTAHUPOBATh MCCIEIOBAHNE, CAMOCTOSITEIFHO COOMpPATh YCTAHOBKY, (PMKCHPOBATH PE3yIbTATHI
MOJTyYEHHOH 3aBHCUMOCTH (PU3WYECKUX BETTMYMH B BHJIE TAOIHII ¥ TPaUKOB, AETaTh BHIBOJIBI MO

pe3yibTaTaM UCCIIeJOBaHMUS;

*TIPOBOJIUTH KOCBEHHbIE H3MEPEHUsS (U3NYECKUX BEIUYUH (CpelHAS CKOpPOCTh U
YCKOpEHUE TeJia MPH PaBHOYCKOPEHHOM JABUKEHHHU, YCKOPEHHE CBOOOIHOTO TMaJeHHUs], )KECTKOCTh
MPYXUHBI, KOA((OUIUEHT TPEHUS CKOJBXEHUS, MEXaHuyeckass paboTa U MOIIHOCTb, YacToTa U
Nepuo/J KosieOaHUi MaTeMaTUYECKOT0 U MPY>KMHHOT'O MasiTHUKOB, ONITHYECKas CUjia coOMparoieit
JUH3bI, PAJAMOAKTUBHBIN (OH): IUIAHUPOBATH HU3MEPEHHs, CcOOMpaTh HSKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBITIOJIHATH U3MEPEHUS, Ceysl MPEAT0KEHHON HHCTPYKIUU, BBIYUCIIATh 3HAUCHHE
BEJIMYMHBl M aHAJIM3UPOBATh IOJYYECHHBIE pE3yJIbTaThl C YYETOM 3a/IaHHOM MOTPEHIHOCTH
HU3MEPEHMUI;

ecOOMIONaTh TMpaBWia TEXHUKU Oe30macHOCTH IMpu pabore ¢ JabopaTOpHBIM
obopynoBaHueMm;

*pa3nuyaTh OCHOBHBIC TPU3HAKU U3YUYECHHBIX (U3NYECKUX MOJIETICH: MaTepHraibHas TOUKa,
abCoIOTHO TBEPIOE TEJO, TOUCHHBII UCTOYHHUK CBETA, JIyd, TOHKAs JIMH3A, MJIaHEeTapHas MOJIeNb
aToMa, HyKJIOHHasi MOJIEIb aTOMHOTIO SIApa;

*XapaKTepU30BaTh MPHUHIIUIIBI JEHCTBUS U3y4YEHHBIX MPUOOPOB U TEXHHUUECKUX YCTPOICTB
C OMopoil Ha WX OmUCaHUs (B TOM YHCIE: CIHUIOMETP, JATUYUKHU TOJIOKEHUS, PACCTOSHUS U
YCKOpEHUS, pakeTa, OJXOJOT, OYKH, TMepuckomn, QoToamnmapar, ONTHYECKUE CBETOBOJIBI,
CIEKTPOCKOI, O3UMETp, Kamepa BuibcoHa), UCHONB3Ys 3HAHHS O CBOWCTBAX (U3UYECKUX

SIBJICHUH U HeO6XO,Z[I/IMLIC (I)I/I3I/I‘-ICCKI/IC 3aKOHOMCPHOCTH;,



*UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIC PUCYHKU HM3YyYEHHBIX TEXHUYECKHX YCTPOMWCTB,
M3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTUYECKUX IPOIIECCOB MPU PEIICHUN Y4eOHO--TIPAKTHYECKIX
3aJa4, ONTUYECKUE CXEMBI Ul MOCTPOEHUS M300paXKEHUH B IJIOCKOM 3€pKajie M COOMparomien
JIMH3E,;

*IIPUBOJUTH MpPHUMEPHl (HAXOAWTh HHGOPMAIMIO O TMPHMEpax) MPAKTHYECKOTO
UCI0JIb30BAaHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHOM KU3HHU JUIsl oOecrieueHus 0e30MacHOCTU
npu oOpameHnd ¢ TpUOOpPaMU M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3JI0POBbS H
coOII0ICHNS HOPM SKOJIOTMUECKOT0 TIOBE/ICHUS B OKpYXKalollel cpese;

*OCYLIECTBJIATh TOUCK UHpOpMauu (QU3NYEecKoro cojaepkanus B VIHTepHere,
CaMOCTOSITENIBHO (POPMYIIUPYsI TOMCKOBBIHN 3alpOC, HAXOAUTD IMYTH OIpPENETIeHUsI JOCTOBEPHOCTH
MOJIy4€HHOM MH(OpMalMK1 Ha OCHOBE UMEIOIINXCS 3HAHUM U TOTIOJIHUTEIbHBIX UCTOYHUKOB;

*JICTIOJIb30BaTh MPH BHINOJIHEHUH YYEOHBIX 33JaHUM HAyYHO--TIOMYJSIPHYIO JUTEPATypy
(Gu3NYECKOTO COJEepXKaHUsS, CIPAaBOUYHbIE MaTepHalbl, pecypcbl ceth WHTepHeT, BialeTh
npuéMaMu KOHCIIEKTHpPOBAHHUS TEKCTa, MpeoOpa3zoBaHus WHGOpMAlUU U3 OJHOW 3HAKOBOMU
CUCTEMBI B JAPYTYIO;

*C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBE MH(OPMaIUK U3
HECKOJIbKUX HMCTOYHUKOB (U3NYECKOTO COJEpKaHUs, MYOJUYHO NPEACTaBIATh PEe3yIbTaTh
IIPOCKTHOM WM MCCIEAOBATENbCKOW JEATENbHOCTH, IIPU 3TOM TPaMOTHO HCIOJIb30BaTh
M3yUYEHHBIN NMOHATUHHBIN anmnapaT U3y4aeMoro pasjena (U3MKU U CONPOBOKIATH BBICTYIUICHHUE

MIPE3CHTANMEH C YIETOM 0COOCHHOCTEH ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM Kontpoabusie TpaxTieckie (uu¢pposrIe)
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI pecypebi
Pazjnen 1. ®usuka u eé posib B NO3HAHUM OKPYKAIOIIEr0 MUpa
1.1 ®dwusmka - HayKa 0 IpUpoIe 2 BH6H_HOTeKa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.2 PU3MICCKHC BEMHHEI 2 1 https:// m.edsi.ru/7f416194
1.3 EcTtecTBeHHOHAy4YHBINH METO/1 IO3HAHUS 2 1 BH6H_HOTeKa Lok
https://m.edso00.ru/7f416194
Hroro mo pazgeny 6
Pa3nen 2. I[lepBoHayaibHbIe CBeIeHHs 0 CTPOEHUH BellecTBa
2.1 Ctpoenue BerecTBa 1 bubmorexa I[TOK
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bu6mmoreka [JOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 EES;H;I/%Z?S (%.Orlu{/?f 116194
Uroro no pazueny 5
Paznen 3. /IBu:keHne U B3auMojaeiicTBue TeJ
bu6mmoreka [JOK
3.1 Mexanuteckoe Apmkenne 3 https://m.edscl)f).ru/7f416194
3.2 WNuepuus, macca, IIOTHOCTh 4 1 bubmorexa HOK
’ ’ https://m.edsoo.ru/7f416194
bubnnoreka K
33 Cuna. Buper cun 14 L 2 httSs://?nsti?u/?f4l6194
Wroro no pazneny 21



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

Paznen 4. JlaBiieHue TBEPABIX TeJl, JKUAKOCTEH U Ta30B

41 Jasnenue. Ilepenaya nasiaeHus TBEPABIMU 3 bubmuorexa [IOK
' TeJIaMH, KUIKOCTIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
4.2 Jlapaenue xKuKocTH > https://m.eds00.ru/7f416194
bu6mmoreka [{OK
4.3 ATMOC(epHOE JaBICHHE 6 https://m.eds00.ru/7f416194
44 JleiicTBHE KUAKOCTH U raza Ha MOTrpyXKEHHOE 7 1 3 bubnnorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro mo pazgeny 21
Pa3nen 5. PaGoTa nu MomHOCTB. JHeprus
bu6moreka [IOK
51 Pabora n MommoCTh 3 1 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
5.2 HpocThie Mexanu3MEL S 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
53 Mexanuueckas sueprus 4 1 1 https://m.edso00.ru/7f416194
Hroro mo pazgeny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 3 12



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

8 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m NpOrpaMMEI Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0GpazoBaTEIbHbIE
padoTsI paboThbI pecypesI
Pasnen 1. TensoBble iBJIeHUS
1.1 CtpoeHnue u CBOICTBA BEIIECTBA 7 bubmaorexa LIOK
' https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
1.2 Temnosere mponeccht 21 1 5 https://m.edsg).ru/7f4181ce
Hroro mno pazmeny 28
Pa3nen 2. DjekTpuyeckue H MATHUTHBIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 7 1 bubmuorexa [JOK
' U MX B3aHMO/ICHCTBHUE https://m.edsoo.ru/7f4181ce
2.2 [TocTosSTHHBIN STEKTPUISCKUN TOK 20 1 7 Eggg%?;iﬁigorljﬂ f4181ce
bu6mmoreka [JOK
2:3 MaruuTHeIe ABICHM 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 ONCKTPOMATHHUTHAS HHYKIHS 4 https://m.edsoo.ru/7f4181ce
Uroro no pazueny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 68 3 14.5



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

9 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne i/ NpOrpaMMEI Beero KO;TpOJIbHBIe HpﬁaKanecm/le 0GpazoBaTEIbHbIE
padoThI padoThI pecypesI
Pazgen 1. Mexannuyeckue siBJeHUs
11 MexaHndeckoe IBHKEHHE U CITOCOOBI €ro 10 1 bubmmoreka [{OK
' OTTMICaHUS https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
12 B3anmoziekcTsHe Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
13 3axonn1 coxpanenns 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 40
Pazgen 2. Mexannueckue Koj1e0aHUSA U BOJHBI
2.1 Mexannyeckue KojiebaHus 7 3 Eggg%?;iﬁigorljﬂ f41a426
bub OK
2.2 MexaHu4ecKkne BOJTHBL. 3BYK 8 1 3 htl;lpg'l;llcr)rfeelzjas ;}) ru/7f41a4a6
Hroro mo pazgeny 15
Paznen 3. DjieKTpOMArHUTHOE MOJ1€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMarHuTHOE MOJIE U 6 9 bubnnoreka [JOK
' AIIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 6
Pa3nen 4. CBeroBble sIBJIEHHUS
bu6mmoreka [JOK
4.1 3aKOHBI paCIIPOCTPAHEHUS CBETA 6 2 https://m.edso0.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONITUYECKUE TIPUOOPHI 6 3 hitps://m.edsoo.ru/7f41a4a6
b K
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 ubmorexa LIO

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



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

Hroro no pazgeny 15
Paznen 5. KBaHTOBBIE SIBJIEHUS
b K
5.1 Hcnyckanue v moriomieHne cBeTa aToOMOM 4 1 htilggjj(:;eeléiioru I7f41a4a6
bubnuorexa [JOK
5.2 Crpoenue atommoro spa 6 1 https://m.edsg)lo.ru/7f41a4a6
bubmmoreka [{OK
53 Fnepurie peakin ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6. [loBTOpHUTETbHO-0000 A0 LN MOTYJIb
6.1 [ToBTOpEeHue 1 06001IeHNE CONEepHKAHUST 9 5 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 kiacce https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 27



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

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

-du3uka : /-1 kjaacc : 0a30BbI yPOBEHb | METOAMYECKOE MTOcoOue K yueOHuKy H.
M. Ilepbrnkuna, A. . UBanosa / O. A. Uepnukosa, C. H. ['magenkosa, B. B.
KynpsiBues. — 3-e uza., nepepad. — Mockga : [Ipocsemenne, 2023.

- ®u3suka : 8-1 knacc : 6a30BbIN YPOBEHB : METOMYECKOE TocoOue K yueOHuKky M.
M. Ilepwiikuna, A. W. Banosa / O. A. Uepnukosa, C. H. ['manenxona, B. B.
KynpsiBues. — 3-e uzja., nepepad. — Mockaa : [Ipocsemenne, 2023.

-dusuka : 9-i knacc : 0a30BbIN YPOBEHDb ;| METOAMYECKOE MocoOue K yueOHuky U.
M. [epbrnkuna, E. M. I'yrauk, A. W. UBanoBa, M. A. Tletpooii / O. A.
Uepnukosa, C. H. I'manenkona, B. B. KyapsBues. — 3-e uzj., nepepad. —

Mockaa : [Ipocemenune, 2023.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

-http://school-collection.edu.ru/
-http://www.ru.convert-me.com/ru
-http://www.elkin52.narod.ru —
-http://class-fizika.ru/
-https://resh.edu.ru/for-pupil


http://school-collection.edu.ru/
http://www.ru.convert-me.com/ru
http://www.elkin52.narod.ru/
http://class-fizika.ru/
https://resh.edu.ru/for-pupil
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