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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3KMKe Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs COCTaBJieHa Ha
OCHOBE TIOJIOKEHHUW W TpeOOBaHHWI K pe3yibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3zoBaTenbHOM Mporpammbl, npezacraBieHHelx B @OI'OC OO0, a Takke ¢ ydérom
dbenepasibHON paboueld mporpamMmbl BocTUTaHUS u  KOHIENIIMK MpernofaBaHus Y4eOHOTO
npeaMera «Pu3nkay.
Copmepxanue  mporpaMMmbl 1o (uU3MKe  HampaBiIeHO  Ha  (OpMUpPOBaHHUE
€CTECTBEHHOHAYYHOM TI'paMOTHOCTH OOYyYalONIMXCSl M OpraHu3alMio u3ydeHus (usuku Ha
NesITeIbHOCTHON OcHOBe. B mporpamme mo ¢u3uke y4HUTHIBAIOTCS BO3MOXHOCTH Y4e€OHOTO
npeamera B peanuzamuu  TpeboBanuii PI'OC OOO K IIaHUPYEeMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yjibTaTaM  OOydeHHus, a  TakKe  MEXIPEJIMETHbIE  CBS3H
€CTECTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHMUs.
[IporpamMma no ¢u3Mke ycTaHaBIMBAaeT paclpeiesieHue y4eOHOro marepuania Mo rojam
oOyuyeHuss (o KiaccaM), MpeajaraeT MNPUMEPHYIO IOCIEI0BaTeIbHOCTh H3YUYECHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTUS IMPEIMETHOTO COAepX aHus M Y4YETe BO3PACTHBIX
0co0eHHOCTEH 00yUaroMIMUXCsl.
[Iporpamma no gusuke pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOINYECKON MTOMOIIHU YUUTEITIO
B CO3JIaHMM paboueil mporpamMmbl 0 y4eOHOMY MpEIMETY.
®duszuka ABIAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHOHAYUHBIX yU4e€OHBIX MPEIMETOB,
MIOCKOJIbKY (pU3MUYecKre 3aKOHBI JeKaT B OCHOBE IPOLECCOB U SBJICHHH, M3y4aeMbIX XMMUEH,
Ouonorueil, actpoHoMuel U Qusndeckoi reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHUpa, TPEAOCTaBISCT HaubOosiee siCHble 00pas3lbl NMPUMEHEHUS HAay4YHOro MeEToJa
MO3HAHMSI, TO €CTh CIIOCcO0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MHpE.
OnHa M3 TIaBHBIX 33734 (pu3nyeckoro oOpa3zoBaHMsl B CTPYKType oOIIero oopa3zoBaHuUs
COCTOMT B (OPMHpPOBAHMM €CTECTBEHHOHAyYHOH TIpaMOTHOCTH U MHTEpeca K Hayke Yy
o0yJaromuxcs.
N3yyenne ¢u3uku Ha 0a30BOM YpOBHE IMIpENIojiaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEpU3YIOLUIMMH €CTECTBEHHOHAYUYHYIO I'PaMOTHOCTb:
® HAY4YHO OOBSCHSATH SIBIICHUS,
® OlEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEeI0BAaHUS;
® MHTEPNPETUPOBATh JAaHHBIE W MCIIOJIB30BaThb HAy4YHBIE JOKA3aTENIbCTBA IS
MIOJTy4Y€HUs BBIBOJIOB.
Ilenn wm3yuyeHuss QU3MKM HA ypOBHE OCHOBHOTO OOLIEro 0Opa3oBaHUsl ONpPENEICHbI B
Konuenuuu npenonasanus yueOHoro npenmera «®dusmka» B 00pa3oBaTENbHBIX OpraHU3aLUAX
Poccuiickoii @enepanuy, peanu3yoIUX OCHOBHBbIE 00II€00pa3oBaTeIbHbIE MPOTrPAMMBI,
yTBepkAEHHON pemeHneM Kosmernn MunucreperBa mpocsemenus Poccuiickoit denepanuu
(mpotoxoit ot 3 nexadps 2019 r. Ne [TK48H).
Henn usyvyenus pusukm:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHMs] OOydaroluxcs K HaydHOMY H3yUEHUIO
NPUPObI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

e Dpa3BUTHE TPEJCTABICHWA O HAYYHOM METOAE TO3HaHUS U (OPMHPOBAHUE
HCCJIEIOBATEIBCKOTO OTHOIIEHNUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa W3y4E€HUS] OCHOB CTPOCHUS
Matepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHe MPEICTABICHUNA O POIM (PU3MKH JUIsl pa3BUTHSL JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU ¥ TEXHOJIOTHii;

® pa3BUTHE TMPEACTaBICHUM O BO3MOXHBIX cdepax Oynymed mnpodeccnoHanbHOM
JeSTeNbHOCTH, CBSA3aHHON ¢ (PM3UKOMU, MOJrOTOBKA K JallbHEHIIEMy 00y4YeHHUIO B 3TOM
HaIpaBIICHUU.



JlocTikeHne HTHX IeJe mporpamMmbl MO (U3MKE Ha YpOBHE OCHOBHOTO OOIIEro

o0Opa3oBaHMs 00ECTIEYNBACTCS PEIICHUEM CIICTYIONINX 3a/a4:

e nmpuoOpeTeHHe 3HaHUM O [UCKPETHOM CTPOCHHMM BEIIeCTBA, O MEXaHUYECKUX,
TEIUIOBBIX, DJIEKTPUICCKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e nMpuoOpeTeHHe YMEHUH ONUCBhIBATb U  OOBACHATH (U3NYECKUE SBICHUS C
UCTIONIb30BaHUEM TIOTyUYEHHBIX 3HAHU;

® OCBOGHHE METOJIOB pEIICHHS NPOCTEHIINX pacdy€THBIX 3a7ady C HCIOJIb30BAHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3a7a4;

e pasBUTHE YMEHUW HAOIIOAATh TPHUPOJIHBIC SBICHUS U BBINONHITH  OMBITHI,
nabopaTopHble pabOTHl M DKCIIEPHUMEHTAIBHBIC HWCCIEAOBAHHUS C HCIOJIH30BAHUEM
HU3MEPUTENbHBIX TPHOOPOB;

e ocBocHHE TPUEMOB pabOTHl ¢ WHPOpMaNHEH (U3NISCKOTO COJNEPIKAHUS, BKIIOYAs
MHGOPMAIIMI0O O COBPEMEHHBIX JOCTIDKCHUAX (GU3MKH, aHajdu3 U KPUTHUECKOE
OlIEHHMBaHUE UHPOpMALUH;

® 3HAKOMCTBO €O cdepamu MpodheCcCHOHATHHON ACATEIHHOCTH, CBA3aHHBIMH C (DU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKECHUSX (PU3MUECKON HAYKH.

Ha un3ydenne ¢usuku (6a30BBI ypOBEHb) HA YPOBHE OCHOBHOTO 00IIETr0 0Opa3OBaHUS
otBoauTcs 238 "acoB: B 7 kiacce — 68 yacoB (2 "aca B HeIen0), B 8 kacce — 68 yacos (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 gaca (3 yaca B HEJIEIIO).

[Ipeniaraemslii B mporpamMme 1o (Gpusmke nepeueHs J1a00paTOPHBIX paboT U ONBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapaKTep, yUWTeNb JIelaeT BBIOOp MpoBeneHus: 1abOopaTOpHBIX PadoT U
OTIBITOB C YYETOM MHIUBUAYATBHBIX OCOOCHHOCTEH 00YYarOIUXCsl, CIIUCKA IKCTIEPUMEHTAIBHBIX
3aJlaHuil, IpeAsIaraeéMbIX B paMKaX OCHOBHOT'O TOCY/IApPCTBEHHOTO dK3aMeHa Mo (pU3HKe.

B3AMMOCBS3b C IPOT'PAMMOIM BOCITUTAHUSA

¢ llcrionb30BaHKe BOCUTATEIBHBIX BO3MOKHOCTEH coJiepikaHus ydeOHoro mpeamMera ( Kypca)
s GOpMHUpOBaHUS y  OOYYAIONIMXCS  TPAJAMIMOHHBIX  JyXOBHO-HPAaBCTBCHHBIX U
COIIMOKYJIbTYPHBIX I[EHHOCTEH dYepe3 MoAOOp COOTBETCTBYIOIIMX 3aJad Il PEIICHHS,
MPOOJEMHBIX CHUTYyalui sl 00CYKJICHHS B KJlacce;

e BBHIOOD M HCIOJIB30BAHWE HA YPOKAX METOJOB, METOJMUK, TEXHOJOTH, OKA3bIBAIOIINX
BOCIIUTATEIIbHOE BO3JCHCTBHE HA JIMYHOCTH B COOTBETCTBUU C BOCIHUTATENBHBIM HJICAJIOM,
OCJabIO U 3aJa4aMi BOCIIUTaHUA,

e MpUBJICYCHHEC BHUMAHHUS OOYYAIOIIMXCS K IICHHOCTHOMY acCIeKTy H3y4aeMbIX Ha YypOKax
SIBJICHW, OpraHW3alMi0 WX paboThl C TMOJy4YyaeMOH Ha YpPOKE COIHAIBHO 3HAYUMOUN
uHpOpManuell — WHUIUHPOBAHHWE €€ OOCYKICHHWsS, BBICKA3bIBAaHHA OOYYAIONIMMHUCS CBOETO
MHEHHS TI0 €€ MOBOJTY, BBIPAOOTKH CBOETO K HEil OTHOIICHUS;

® JIEMOHCTPAIMIO 00YYaIOIIMMCS TPUMEPOB OTBETCTBEHHOTO, TPKIAHCKOTO TIOBEACHUS,
MIPOSIBJIICHUST YE€JIOBEKOIIO0US U JOOPOCEPACYHOCTH, Yepe3 MOJ00P COOTBETCTBYIOIINX TEKCTOB
U YTCHUSA, 3a4a4 JJIsd pCHICHUA, HpO6JIeMHLIX CI/ITyaI_[I/Iﬁ JJIA O6CY)K,Z[CHI/I$I B KJIaCCC,

® MPUMEHEHHE Ha YPOKAaX MHTEPAKTUBHBIX (POpM pabOThI ¢ 00YUAIOIIUMUCS: UHTEIUIEKTYalbHBIX
UTp, CTUMYJIMPYIONIMX [MO3HABATEIbHYI) MOTHBAIIMIO OOYYaroIIUXCs, AUAAKTUYECKOTO TeaTpa,
rac MmoJiydCHHBIC Ha YPOKE 3HAHUA O6I>IFpI)IBaIOTC$I B TCAaTpAJIbHBIX ITOCTAHOBKAX, Z[HCKYCCHﬁ,
KOTOpPBIE Jal0T OOYYarONIMMCS BO3MOXKHOCTh MPUOOPECTH OMBIT BEICHHS KOHCTPYKTHBHOTO
IHajora, TPYMIOBOW pabOThl WM pabOTHl B Mapax, KOTOPBIE ydaT 0OyYaromIuxcsi KOMaHIHON
paboTe U B3aMMOACUCTBHUIO C IPYTUMHU O0YUAIOITUMHUCS;

® UHHUIMUPOBAHKWE W TOIJIECPIKKY UCCIEIOBATEIBCKON NEATEIBHOCTH OOYYAIOIIUXCS B paMKax
peanu3alii MMU WHAWBUIYAIBHBIX W TPYIIIOBBIX HMCCICIOBATENBCKUX MPOEKTOB, YTO JaCT



00y4aroImuMcsi BO3MOXHOCTh MPUOOPECTH HABBIK CAMOCTOATEIBHOTO PEHICHUS TEOPETUUYECKOM
po0JIeMbl, HaBBbIK TeHEpUPOBAaHUA U 4 opopMIIeHUsI COOCTBEHHBIX UEH, HaBbIK YBAXKUTEIHHOTO
OTHOLICHUS K YYXHUM HIesIM, OQOPMIEHHBIM B paboTax APYruX HCCIea0BaTeNIe, HaBBIK
myOJIMYHOTO BBICTYIUICHUS MEepes ay JUTOPHEH, apryMEeHTHPOBAHUS U OTCTAUBAHUS CBOEH TOUKH
3peHusl.

COJAEP)KAHUE OBYYEHUA
7 KJIACC

Pasznen 1. ®usuka v e€ poJib B IO3HAHUM OKPYKAKIIEr0 MUPA.

®usuka — Hayka o npupoze. fAsnenus npuponasl. PU3HUECKUE SBJICHUS: MEXaHUYECKHE,
TEIJIOBBIE, AJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@usnueckre BenuuuHBL. M3mepenue Qusnueckux BeanuuH. PU3MUECKHUE TPUOOPHI.
[TorpemnocTs n3MepeHuil. MexayHapoiHas cucTeMa €IMHHIL.

Kak ¢usuka u apyrue ecrecTBeHHbIE HAyKH HM3Y4aloT mpHupony. EcTecTBeHHOHAYUYHBIH
METOJl TO3HaHMs: HaOJIOJeHHe, IOCTAHOBKA HAy4YHOTO BOMPOCA, BBIABIKEHHUE THIIOTES,
HKCHEPUMEHT TI0 TIPOBEPKE THUNOTEe3, OOBsACHeHHe Halmonaemoro spieHus. Omnucanue
(bu3nYeCKUX SIBICHUHN C TOMOILBIO MOEIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®wuznyeckue NpuOOPHl U MPOLEAYPa MPSAMBIX U3MEPEHHH aHAJIOTOBBIM M IH(POBHIM

puoOpoOM.

Jlabopamopusie pabomsl u onvinol.

Omnpenenenre HEHb AeEHUS Kbl U3MEPUTEIBHOTO Ipudopa.
N3mepenue paccTosHUN.
N3mepenne 00bEMa KUAKOCTU U TBEPIOTO TENa.
Omnpenenenre pa3sMepoB MajbIX TEIl.
N3mepenne teMmepaTypbl MOpU IOMOIIM KUAKOCTHOIO TEPMOMETPA W JaT4UKA
TEMIIEPATYPHI.
6. IlpoBeneHue wucCCieIOBaHUsA MO IPOBEPKE TUIOTE3bl: AAJBHOCTh IOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAILHO, TEM 0O0JIbIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Pasznea 2. [lepBoHayaibHbIE CBeJeHNUSI 0 CTPOCHUM BellecTBA.

CrpoeHue BelecTBa: aTOMbl W MOJIEKYJbl, HUX pasMmepbl. ONbITHI, 10Ka3bIBAIOLIUE
JTUCKPETHOE CTPOEHUE BELIECTBA.

JIBmxkeHne yactull BelecTBa. CBsi3b CKOPOCTH JABM)KEHHS YacTHIl C TEMIIEpaTypoi.
bpoynoBckoe nBuxkenue, auddysus. BzauMopelicTBue dYacTUIl BEIIECTBA: MPUTSLKEHUE U
OTTaJIKUBAHUE.

ArperatHple COCTOSIHHMS  BEIIECTBA: CTPOEHHUE Ta30B, IKUIAKOCTEH U  TBEPABIX
(xpucTalinyeckux) Ted. B3auMocBs3b MeEXIy CBOICTBaAaMM BEIIECTB B Pa3HBbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OcoOEHHOCTH arperatHbIX COCTOSHUI
BOJIBI.

Hemoncmpayuu.

1. Habmonenue 6poyHOBCKOTO JIBUKEHUSI.

2. Habmonenue quddysum.

3. HaGmonenue siBneHUH, OOBSACHAIOMUXCS MPUTSHKCHUEM WM OTTAJKWBAHUEM YaCTHIL

BEILIECTBA.

Jlabopamopusie pabomsl u onvinol.

1. OueHka nuamMeTpa aToMa METOJIOM PsIIOB (C UCTOJIb30BaHUEM (hoTorpaduii).

2. OnbIThI M0 HAOTIOACHHUIO TEIIOBOTO PACIIUPEHUS Ta30B.
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3. OnbITel 1O OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO MIPUTSHKEHUS.

Paznen 3. /IBuskeHune u B3auMoeiicTBUE TeJl.

Mexannueckoe JBUKEHHME. PaBHOMEpHOE W HeEpaBHOMEpHOE JBHkEeHHE. (CKOpOCTb.
CpenHsst CKOpOCTh IPU HEPABHOMEPHOM JBM)KEHUU. Pacuér myTu U BpeMEeHU JBUKECHHUS.

SBnenne uHepuuu. 3aKOH MHEpUMM. B3aumoneicTBue Ten Kak NpUYMHA W3MEHEHUS
CKOpPOCTH JBWKEHHUs Tel. Macca kak Mepa MHepTHOCTH Tena. IlnoTtHocTe BemectBa. CBS3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BElIecTBa.

Cuma xak XxapakTepucTuka B3amMozeicTBus Ten. Cuina ynpyroctw M 3akoH ['yka.
N3mepenne cuwiibl ¢ NMOMOLIBIO JUHAMOMETpA. SIBI€HME TAroTeHHMs M cuia TsokecTH. Cuila
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiiokeHHE CHII, HANPABICHHBIX I10
oJHOM npsimoii. PaBHoxelcTBytomas cuin. Cuia TpeHus. TpeHue CKOIbXKEHHSI U TPEHHUE MOKOSL.
Tpenue B Ipupoae U TEXHUKE.

Hemoncmpayuu.

Habumoienue MexaHu4ecKoro JBUKEHHS Teja.
N3mepenne ckopocTy MPSIMOIMHENHOTO ABM)KEHHUS.
HabGmronenue siBneHus WHEPIUU.
Habmronenue u3MeHeHus! CKOPOCTH MPU B3aUMOJICHCTBUH Tedl.
CpaBHeHHE Macc M0 B3aUMOJICHCTBUIO TEIl.
CnoskeHue cuil, HalpaBJICHHBIX 110 OAHON IPSIMOM.
ﬂaﬁopamopume padomot u onvimol.
1. OmpeneneHre CKOPOCTH PaBHOMEPHOTO JBHMXKEHHMs (IIapUKa B SKUIKOCTH, MOJAEIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).
2. OrmpeneneHue CpefHel CKOPOCTU CKOJIbXEHMS OpycKa WM IIapuKa MO0 HAKIOHHOM
IIJIOCKOCTH.
Omnpenenenne IIOTHOCTH TBEPAOTO TeNa.
4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (nedopmanuu) mpyXKUHBI OT
IIPUJIOKEHHOM CHJIBL.
5. OneITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHMS CKOJIBKEHHS OT Beca Tella U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEM.

Paspnen 4. laBiienue TBEPABIX TeJl, KUIAKOCTEH U ra3oB.

Hasnenne. CriocoObl yMEHBIICHUS U YBEJIMUEHUS JaBieHus. JaBieHue raza. 3aBUCMMOCTb
JaBJICHUA Ta3a oT 00bEMa, TemnepaTypsl. [lepenaua naBiaeHus! TBEPABIMU TEIAMHU, KUIKOCTSIMU
u razamu. 3akoH Ilackans. [IHeBMaTnueckue MamnHbl. 3aBUCUMOCTD JABJIEHUS JKMJIKOCTH OT
mryounsl.  [mapocratmueckuit  mapamokc. CooOmarommecss  cocyapl. [ mapaBiaudecKue
MEXAHU3MBI.

Atmocdepa 3emnu u arMmocdepHoe aaBiieHue. [IpuyuHBI CylIeCTBOBaHMS BO3AYIIHON
obonouku 3emuu. OmbiT Toppuuermnu. M3mepenue atmochepHOro IaBiieHHs. 3aBUCUMOCTD
aTMoc(epHOro JaBJIEHUSI OT BBICOTHI HajJ ypoBHeM Mops. I[lpubopel myis u3MepeHus
aTMOC(EepHOT0 JaBICHHUS.

JleficTBrE KUIKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX TeJ0. BriTamkuBaromas (apXxumenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTD JABJICHUSA T'a3a OT TEMIIEPATYPBHI.

[lepenava naBneHUs KUIKOCTHIO U Fa30M.

Coobmaromuecst Cocypl.

I'unpaBnnueckunii npecc.

[TposiBnenue neiicTBus aTMOC(HEPHOTO JaBICHHS.

3aBUCUMOCTh BBITAIKUBAIOLICH CHIBI OT 00bEMa MOTrpyXEHHOM dYacTh Tena H
IUIOTHOCTH KHUJIKOCTH.

7. PaBEeHCTBO BBITAJKHUBAIOLIEH CUIIBI BECY BBITECHEHHOM JKHUJIKOCTH.
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8. VYcioBue 1ulaBaHMs TeN: IJJaBaHUE WM IOIPY)KEHHE TeJl B 3aBUCUMOCTH OT
COOTHOIIECHMS TUIOTHOCTEH TeJla U KUIKOCTH.

Jlabopamopusie pabomsl u onvinol.

1. WccnenoBaHue 3aBUCHMOCTH Beca Tela B BOJAE OT 00bEMa NMOrpyKEHHON B )KHUJIKOCTh
YacTH Tela.

2. OrmpeneneHne BBITATKUBAKOMIECH CHJIbI, JCUCTBYIOIIEW Ha TEJO, NOTPYKEHHOE B
AKHUJIKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIbI, JCHCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT Macchl Tela.

4. OnpIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTbH BBITAJIKUBAIOIICH CHJIbI, JEHCTBYIONIEH HA
TEJIO B *KHMJKOCTH, OT 00bEMa NMOrpyKEHHON B KHUJIKOCTh YaCTH Tela U OT IUIOTHOCTU
AKHUJIKOCTH.

5. KoncTpynpoBaHue apeomeTpa WIM KOHCTPYMPOBAHHME JIOJKH M OIPENEIIEHUE €€
TPY30IO0IbEMHOCTH.

Pasnea 5. PaGora n MOIIHOCTD. JHeEprus.

Mexanudeckas padotra. MOIIHOCTS.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HAKIOHHAs IUIOCKOCTh. llpaBuiio paBHOBecus
pbiuara. I[lpuMeHnenue mpaBuia paBHOBECHs pblyara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXaHUKU.
KIIJI mpocTeix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanundeckast sHeprus. KuHetndeckas W mnoTeHuuaidbHas 3Heprus. lIpeBpamieHue
OJIHOT'O BHJIa MEXAHUYECKOM dHEPTUU B APYroil. 3aKOH COXpAaHEHUS SHEPTUN B MEXAHHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopmuwvie padbomot u onvimol.

1. Ompenenenne paboOThl CHUJIBI TPEHUS MPU PABHOMEPHOM JBIDKEHUHM Teja IO

TOPU30HTAJIbHON TOBEPXHOCTH.

2. HccnenoBaHue yciioBUil paBHOBECUS pblyara.

3. WUsmepenune KIIJl HakITOHHOM MJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUS MEXAHUYECKOUN dHEPIUH.

8 KUIIACC

Pa3pnen 6. TenuioBble siBJ1eHHS.

OCHOBHBIE MOJOXEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPUM CTPOEHHUs BelecTBa. Macca
U pa3Mepbl aTOMOB M MoJieKyJl. OIBITbI, TMOATBEPXKAAIOIINE OCHOBHBIE TOJOXKEHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO M Ta3000pa3HOT0 COCTOSIHUN BemecTBa. Kpuctammudyeckue u
amopdusbie Tena. OObsICHEHHE CBOWCTB T'a30B, )KUIAKOCTEH M TBEPIBIX T HA OCHOBE MOJI0KEHUH
MOJIEKYJISIPHO-KUHeTHYecKoi Teopur. CMaduBaHMe U KalWUIApHbIE SBJIEHUSA. TeruioBoe
pacIIpeHHe U CXKaTHE.

Temnepatypa. CBsi3b TemmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JIBMJKEHHUS YacCTHILL.
Buytpennss oHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEW SHEpruM: Tervlonepeaaya u
coBepuieHne paboTsl. Bubl Temionepeaaun: TEIONPOBOAHOCTb, KOHBEKIIHS, U3ITy4YEHHUE.

KonndecTtBo TemnoTel. YenpHas TEMIOEMKOCTh BellecTBa. TeriooOMeH U TemIoBOe
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnmaBrnenue um oTBepleBaHUE KPUCTAIIIMYECKHX
BEIIECTB. YeibHas TeruioTa IuiaBieHus. [lapooOpazoBanue u KonzeHcanus. Vcmapenue.
Kunenmne. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATyphl KUIICHHUSI OT
aTMOC(EepHOT0 JaBICHHUS.

Brnaxnocts Bo3myxa.

DHeprus TOIJIMBA. Y IebHAas TEIIOTa CropaHusl.

[Tpunuuner pabotsl TemoBbeix aAurareneit KIIJ[ rtemnoBoro nsurarens. Temsosbie
JBUTATENN U 3alUTa OKPYIKAIOLIEN CPEbI.



3aKOH COXpaHEHUs U MPEBPAIlCHHs SHEPTUHU B TEIUIOBBIX MPOIECCaX.
Hemoncmpayuu.
Habmoienne 6poyHOBCKOTO JIBHKEHUSI.
Hab6monenue quddysumn.
HaGmoienue sSiBiIeHU CMaYMBaHMSI M KATMJUTSIPHBIX SIBIICHUI.
Hab6mronenue TerioBoro pacimpeHust Tell.
V3meHeHne naBlieHus Ta3a Mpu U3MEHEHUH 00bEMa U HArpeBaHUH WU OXJIXKICHUU.
[IpaBuna u3MepeHus TeMIepaTyphl.
Bunsl Teruionepenauu.
OxJnaxxieHue Ipy COBEPIICHUN PabOTHI.
. HarpeBanwue npu coBepiieHuu pabOTHl BHEIIHUMU CHUIIAMHU.
10. CpaBHEHME TEIIIOEMKOCTEHN pa3IUYHBIX BEIIECTB.
11. HabnroneHre KUMeHUs.
12. HabGnrofeHue mocTosHCTBA TeMIIEpaTyphl MPH MJIaBICHUU.
13. Monenu TeniaoBbIX ABUTATEINCH.
Jlabopamopmuwvie padbomuvt u onvimol.
OnbITHI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKCHHUS.
OMBITH TIO BRIPANTUBAHUIO KPUCTAILIOB TTOBAPESHHOM COJTM WJIM caxapa.
OnbITHI 110 HAOTIOACHHUIO TETJIOBOTO PACITUPEHUS Ta30B, KUAKOCTEH U TBEPIBIX TEIl.
Ompenenenre qaBieHUs BO3IyXa B OAJIJIOHE MITTPHUIIA.
OnbITEI, IEMOHCTPUPYIOUIUE 33aBUCHUMOCTh MaBJICHHUS BO3AyXa OT ero oOnéma u
HarpeBaHUs WM OXJIKICHHUS.
6. IlpoBepka TrHUMOTE3bl JMHEHMHON 3aBUCUMOCTH JUIMHBI CTOJOMKA JKUIKOCTH B
TEPMOMETPHUECKOU TPYyOKE OT TeMIlepaTyphl.

7. Habnronenue w3MEHEHHs] BHYTPEHHEH DHEpPrHM Tella B pe3yibTare TeIUlonepenadn u

paboTHI BHEITHUX CHIL.

8. HccnenoBanue siBICHUS TEIUIOOOMEHA MPY CMEIIMBAHUU XOJIOTHOM U TOPsiYe BOJBI.

9. OmpeneneHrue KOJIMYECTBA TEIUIOTH, TOJYYCHHOTO BOJOW TMpH TEIIOOOMEHE ¢

HarpeThiM METaUIMYECKUM IIUIHHIPOM.

10. Omnpenenenne yaenbHON TEIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporuecca ucrapeHusl.

12. Onpenenenne OTHOCUTENBLHOM BIAXKHOCTH BO3yXa.

13. Onpexnenenue yaenbHON TEIIOTHI TUIABJICHHUS JIbJIA.

Paznen 7. DiiekTpryeckre 1 MarHUTHbIE SIBJICHUS.

Onektpuzanus Ten. JBa poja sneKkTpuyeckux 3apsiaoB. B3auMopeiicTBue 3apsKEHHBIX
ten. 3akoH Kymona (3aBUCHMMOCTH CHUJIBI B3aUMOJICHCTBUS 3apsDKCHHBIX TN OT BEITUYHHBI
3apsJI0B U PACCTOSIHUS MEXKIY TEIaMM).

Onekrpudeckoe moje. Hanpsok€HHOCT anekTpudeckoro mostst. [IpuHIun cynepno3uiuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsaoB. DJIEMEHTApHBIM 3ekTpuueckuid 3apsa. CtpoeHue
atoma. [IpoBOAHUKY U AMAIIEKTPUKHU. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3apsijia.

DJIEKTPUYECKHIT TOK. YCJIOBHUSl CYIIECTBOBAaHMS JJIEKTPUUECKOTO ToOKa. HMCTOYHHKHM
MOCTOSTHHOTO TOKa. JIeHCTBUS JIEKTPUYECKOrO TOKa (TEIUIOBOE, XUMHYECKOE, MAarHUTHOE).
DJIEKTPUYECKHI TOK B JKHJIKOCTSX U ra3ax.

Onektpuyeckas 1menb. Cuna Toka. Dnekrpuyeckoe HampspkeHue. ConpoTHUBIEHHE
MPOBOJHUKA. YJIEJbHOE CONPOTUBICHUE BemlecTBa. 3akoH Owma Ui  ydacTKa IEMNH.
[locnenoBarenpHOE U MapaieIbHOE COEAMHEHUE IPOBOJHUKOB.

Pabota 1 MOUTHOCTB 3€KTpUYECKOro Toka. 3akoH Jxoyns—JleHna. DnekTpuuyeckue Henu
Y TIOTPEeOUTENH IEKTPUIECKON SHEpruu B ObITY. KOpoTKoe 3aMbIKaHUE.

[TocrossHHbIE MarHuThl. B3aMMoAEHCTBHE NOCTOSIHHBIX MAarHUTOB. MarHuTHoe TIOJe.
MarnuTHOe nose 3eMJId U ero 3HaueHue I )ku3HU Ha 3emuie. OnbIT OpcTena. MarHuTHoe nojie
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ANeKTpUUecKoro Toka. [I[puMeHeHne 3JeKTpOMarHuToB B TeXHUKE. J[eficTBHE MarHUTHOTO TOJISt
Ha TPOBOJHHUK C TOKOM. OJEKTPOJBHUTaTeIh TOCTOSHHOTO ToKa. Vcmonb3oBanue
ANEKTPOJBUTATENCH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apaznes. SBneHue dneKkTpoMarHuTHOW uHAyKuuu. [lpaBmno  Jlenna.
Onextporenepatop. CnocoObl TOMy4YeHHUS DJIEKTPUYECKOW HHEPruH. OIEKTPOCTAHIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DJIeKTpU3aLMS TET.

JIBa poJia 2JIEKTPUUECKHUX 3apsiI0B U B3aUMOJCHCTBUE 3apSyKEHHBIX TEll.

Y CTpoHCTBO U IEUCTBUE SIIEKTPOCKOTA.

DnekTpocTaTuuecKast MHIYKIUS.

3aK0H COXpaHEHUS AIEKTPUUECCKUX 3apsI/IOB.

[IpoBOIHUKYU U AUDTIEKTPUKH.

MopenvpoBaHue CUIOBBIX JIMHUMA SJIEKTPUICCKOTO TOJIA.

NcTouHNKY MOCTOSIHHOTO TOKA.

JIeNCTBUA 2IEKTPUIECKOTO TOKA.

10. DneKkTpruYecKuii TOK B KUJIKOCTH.

11. I'a30BBIit pa3ps.

12. 3mepeHne cuiibl TOKa aMIepMETPOM.

13. 3mepeHne 3IeKTpUIECKOTO HAIPSKEHUS BOJIBTMETPOM.

14. PeocTaT 1 Mara3uH CONpPOTUBICHUI.

15. B3aumoneicTBre NOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOXKHOCTH pa3/ieNICHUs MOJIOCOB MarHUTa.

17. MoaenupoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB.

18. OnbIT Opcrena.

19. MarauTHoe noJie ToKa. DJIEKTPOMArHHUT.

20. leficTBE€ MarHUTHOTO TOJI HAa MPOBOJIHUK C TOKOM.

21. DneKTpoABUTaTeNb MOCTOSTHHOTO TOKA.

22. UccnenoBaHue sIBICHUS JIEKTPOMArHUTHON MHAYKITUH.

23. Onbitel Dapajes.

24. 3aBUCHMOCTD HaIlpaBJICHUSI MHAYKIIMOHHOTO TOKA OT YCJIOBHUM €r0 BO3HUKHOBEHHUS.

25. DnekTporeHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopusie pabomul u onvinol.

OMBITH TT0 HAOJFOICHUIO DJICKTPU3AIUH TEJI HHIYKIIUEH U TTPU COMPUKOCHOBEHHH.

UccnenoBanue neCTBUS IEKTPUUECKOTO MOJISl HA TPOBOJIHUKH U TUAJICKTPUKH.

COopka u mpoBepKa pabOTHI AIEKTPHUUECKON IETTH MOCTOSTHHOTO TOKA.

N3mepenue u peryampoBaHUe CUIIbI TOKA.

N3mepenne u peryaupoBaHue HAPSHKCHHUS.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Y€pe3 PE3UCTOP, OT CONPOTUBIICHUS

pe3ucTopa M HAMPSDKEHUS Ha Pe3UCTOpeE.

7. OneITbl, JEMOHCTPUPYIOUIUE  3aBUCUMOCTH  3JIEKTPUYECKOTO  CONPOTHBIICHUS
MIPOBOJIHUKA OT €0 JIJIMHBI, TIJIOMIAIU TTOTIEPEYHOTO CEYCHHS U MaTepHaa.

8. IlpoBepka mpaBmiia CIOXKEHHUS HANpPsLDKEHUH OpH MOCIEAOBATEIIbHOM COEIUHEHUU
JIBYX PE3UCTOPOB.

9. TlpoBepka nmpaBuiia Jijisi CUIIbI TOKA IIPU MApauIeIbHOM COSAMHEHUH PE3UCTOPOB.

10. Onpenenenne pabOTHI AIEKTPUUECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.

11. Onpenenenre MOUTHOCTH JEKTPUUECKOTO TOKA, BBIACIAEMON Ha PE3UCTOPE.

12. MccnenoBanyre 3aBUCUMOCTH CWIIBI TOKA, MAYIIETO YEPE3 JAMIIOUKY, OT HANPSKEHUS
Ha HEM.

13. Onpenenenne KIIJ1 marpeBarens.

14. UccnenoBanre MarHUTHOTO B3aWMOJICHCTBUS MOCTOSTHHBIX MarHUTOB.
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15. U3yueHne MarHuTHOTO TIOJIi IOCTOSIHHBIX MAarHUTOB MpHU HMX OOBEIWHEHHH H
pazzieneHuu.

16. VccnenoBanue AeMCTBUS SJEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3AUMOJICHCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA U HallpaBJICHUs TOKA B KaTYIIKE.

18. N3yuenue AeiCTBUS MATHUTHOTO OJIL HAa MPOBOJIHUK C TOKOM.

19. KonctpyupoBanue 1 u3yueHue paboThl AIEKTPOABUTaTENs.

20. U3mepenne KII/] anekTpoaBuraTelbHON yCTaHOBKH.

21. OnbITEl MO HCCIIEIOBAHUIO SIBJIEHUS 3JIEKTPOMArHUTHOM HHAYKIMH: HCCIEAOBAHUE
W3MEHEHUH 3HAaYEHUs U HaIlPaBJICHUS NHIYKIMOHHOTO TOKa.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexanndeckoe nBrmkeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTH
MEXaHUYECKOTO [JBWKEHHA. PaBHOMEpHOe IpsMOIMHENHOE nBWXKEHHE. HepaBHOMepHOe
npsiMoiMHeHoe aBmkeHue. CpenHss M MTHOBEHHas CKOPOCTh Teja IMpU HEPaBHOMEPHOM
JBHKCHUU.

VYckopenue. PaBHoyckopeHHOE npsiMorHEiTHOe ABrxkeHne. CBoOoHOE TTajeHue. OMbBITHI
lanunes.

PaBHOMepHOE nBHXKEHHE MO OKpy»KHOCTU. [lepmon u yacrota oOpauienus. JIunelHas u
yIII0Basi CKOpOCTH. LIeHTpOCTpEeMUTEIIBHOE YCKOPEHHUE.

[lepBbiit 3akoH HproToHa. Bropoi 3akon Herorona. Tperuii 3akoH Herotona. IIpunimn
CYNEPIIO3ULIH CHIL

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHUs: CWiIa TPEHHSI CKOJBXKEHUS, CHUJIa TPEHUS
IIOKOS1, APYTUE BUABI TPCHMUS.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEeHHE CBOOOJHOTO MaJeHMS.
IBmxenne 1utaHeT Bokpyr ConnHma. IlepBas kocMuueckas ckopoctb. HeBecomocTs U
Meperpy3KHu.

PaBHOBecue MatepuaabHON TOUKH. AGCOIIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTO TeIa
C 3aKpEIUIEHHON OChIO BpallleHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec tena. M3menenne umnyinbca. MmMmynsc cunbl. 3aKOH COXpaHEHHUS HMITYJIbCA.
PeaxkTnBHOE ABMKEHHE.

Mexanunueckasi pabota ¥ MOIIHOCTb. PaboTa cui TsKecTH, ynpyroctH, TpeHus. CBs3b
sHepruu U paboThl. [loTeHuManbHas SHEprusi Tena, MOAHATOrO HaJl MOBEPXHOCTHIO 3EMIIH.
IloTeHunanbHast FHEPrus cxaTtoi npykuHel. Kunetnueckas sHeprusa. TeopeMa 0 KWUHETHUYECKOU
SHEpPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTHH.

Hemoncmpayuu.

1. HaGmroneHne MEeXaHHMYECKOTO JBUKEHUS TEJIa OTHOCUTEIIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHME IyTEW U TPACKTOPUM IBMKEHMSI OJHOIO M TOrO XK€ Tela OTHOCUTEIBHO

pPAa3HBIX TEII OTCUETA.

3. H3mepeHne CKOpPOCTH U yCKOPEHUS NPSIMOJIMHENHOTO IBUKEHUS.

4. MHccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBHXKECHMSL.

5. HabmioneHue IBHXEHUS Tella MO OKPYKHOCTH.

6. HaOmronenne MexaHHMUECKUX SIBJICHUM, MPOUCXOIAUINX B cucTeMe oTcuéra « Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBMYKEHUH OTHOCUTENIbHO KaOMHeTa (PU3UKH.

7. 3aBUCUMOCTH YCKOPEHHMS T€Ja OT MACChl Tea U AEHCTBYIONIEH HA HETO CUJIBI.

8. HaOmronenue paBeHCTBA CHII MPU B3aUMOACHCTBUM TEIL.

9. H3meHeHue Beca Tena pu yCKOPEHHOM JIBHYKEHHUU.

10. Ilepenaya umnysbsca Npu B3aUMOAECHCTBUU TEN.
11. IlpeoOpazoBaHus SHEPTUU MTPU B3aUMOICHCTBUH TEII.
12. CoxpaHeHHe UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.



13. CoxpaHeHue UMITyJIbca MPH a0COTIOTHO YIPYTOM B3aHMMO/ICHCTBHH.

14. HaGnroneHne peakTHBHOTO JIBHYKCHUS.

15. CoxpaHeHrne MeXaHUYEeCKON YHEPTUH MPH CBOOOIHOM IaICHUH.

16. CoxpaHeHre MEXaHUYECKOW SHEPTUH NPU JBUKEHUH Tela MO ACHCTBUEM IIPYKHUHBI.

Jlabopamopusie pabomsl u onvimol.

1. KoncTpyupoBaHue TpakTa AJisi pa3roHa U JajbHEHIEro paBHOMEPHOTO JIBHYKEHUS
LIapUKa WU TEIEKKH.

2. Omnpenenenue cpeqHEl CKOPOCTH CKOJNBbKEHUS Opycka WIHM ABWKEHHS IIapUKa I10
HAaKJIOHHOM IUIOCKOCTH.

3. OmpezneneHue YCKOpPEHHs Tella NPU PABHOYCKOPEHHOM JBMKEHMHM IO HAKJIOHHOM
IJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTU IMYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBH)KEHUH 0e3
Ha4vaJIbHOW CKOPOCTH.

5. TlpoBepka THMOTE3BI: €CIIM TMPU PABHOYCKOPCHHOM JBI)KCHHH O€3 HavyaabHOU
CKOPOCTM IIyTH OTHOCATCA Kak psAJ HEYETHBIX YMCEI, TO COOTBETCTBYIOLIUE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

6. HccnepmoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMAaJIbHOTO
JIaBJICHUS.

7. OmnpeneneHue KO3PPHUIUEHTA TPEHUS CKOIbKEHHS.

Omnpenenenne KECTKOCTU MPYKUHBI.

9. Omnpenenenrie pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM JIBIKEHUHM Teja IO

TOPU30HTAJIBbHON TOBEPXHOCTH.
10. Ompenenenne paboOThl CHUJIBI YIPYTOCTH MpHU MOJIBEME Tpy3a C HCIOJIb30BaHUEM
HEMOJIBUYKHOTO U MOJIBU’KHOTO OJIOKOB.

11. M3yuenue 3akoHa COXpaHEHUS SHEPTUH.

Paszpnen 9. Mexanuyeckue KoJ1e0aHUA U BOJHBI.

KonebarenbHoe nmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHUWil: mepHoj, 4acToTa,
aMIUIMTyJa. MareMaTnyeckuii W TPYKHHHBIM MasTHUKW. [IpeBpamieHue »sHeprum mpu
KoJIe0aTeIbHOM JIBUKECHUH.

3aryxatomue konebanus. BoeiHykaeHHBIC KoneOanus. Pesonanc. MexaHndeckue BOJIHBI.
CpolicTBa MexaHMYECKUX BOJH. IIpofonbpHbIe M nonepedHble BOIHBI. [[JIMHA BOJIHBI M CKOPOCTH
e€ pacrpocTpaHeHus. MexaHU4YeCKHe BOJIHBI B TBEPJIOM TEJE, CEUCMUYECKHUE BOJIHBI.

3Byk. I'poMKOCTB 3ByKa M BbIcOTa ToHA. OTpaskeHue 3Byka. IH(ppa3ByK U yJIbTpa3BYyK.

Hemoncmpayuu.

Habmronenue koneOaHMii Tes1 MO 1EHCTBUEM CHIIBI TSDKECTH U CHITBI YIIPYTOCTH.

Habmonienue xonebanuii rpy3a Ha HUTHU U Ha MPY>KUHE.

HabmroneHnue BBIHYKACHHBIX KoJeOaHHi U pe30HaHca.

PacrnipocTpanenne npoAoabHBIX U MTONEPEYHBIX BOJIH (HAa MOJIEIH).

HabmroeHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

. AKyCTHYECKHH PE30HAHC.

Jlabopamopusie pabomsl u onvinol.

1. Omnpenenenue 4acTOTHI ¥ MEpUOJA KOJIeOaHU MaTeMaTHYeCKOI0 MasTHUKA.

2. OrmpeneneHue 4acTOThl M eproJia KoJeOaHU MPpyKMHHOTO MasTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH TEpHOJa KOJIEOAHWW TOJBEIICHHOTO K HHUTH Tpy3a OT
JUIMHBI HATH.

4. WccnenoBaHue 3aBUCHMOCTH TNepHoAa KojeOaHUM NMPYKUHHOTO MasTHUKAa OT Macchl
rpysa.

5. TlpoBepka HE3aBUCUMOCTH TepHOJa KOJeOaHWH Tpy3a, MOABEHICHHOTO K HUTH, OT
Macchl Ipy3a.

6. OmnbIThl, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh IEpHOJa KOJeOaHWW MPY>KMHHOTO
MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKHUHBI.
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7. WI3MepeHue yCKOpeHHs] CBOOOIHOTO MaIeHUsI.
Paszpnen 10. DieKTpOMAarHuTHOE 110J1€ ¥ 3JIEKTPOMATrHUTHbIE BOJIHBI.
DJNEKTPOMarHUTHOE TOJ€. DJIEKTPOMATrHUTHBIE BOJHBI. (CBOMCTBA 3JIEKTPOMAarHUTHBIX
BouH. lIkana 31eKkTpoMarHuTHBIX BOJIH. Mcroyib30BaHNE 3€KTPOMArHUTHBIX BOJIH JIJISl COTOBOM
CBSI3H.
DJieKTpoMaruuTHas npupoja ceeta. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BonHoBBbI€ CBOICTBa CBETA.
Jlabopamopmuwvie padbomovt u onvimol.
1. W3ydeHue CBOMCTB 3JIE€KTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIIBHOTO TeseoHa.
Pa3nea 11. CBeToBbIe sIBJICHUS.
JlyueBas monens cBera. Mcrounuku csera. [IpsMosinHENHOE pacnpoCTpaHEHHE CBETA.
3atmenus Connua u JIynel. Otpaxenue ceera. [1nockoe 3epkano. 3akOH OTPaKEHUs CBETA.
IIpenomiienue cBeta. 3aKOH NpeaoMieHUs cBeTa. [loaHOe BHYTpEeHHEE OTpaKEHHE CBETA.
Hcnonp30BaHne NOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJAAX.
Jlunza. Xox nyuedt B nmH3ze. Onrtuyeckas cucrema (oToammapara, MUKPOCKONAa U
Teneckona. ['a3 kak ontuueckas cucrtema. bim3opykocTs U 1adbHO30PKOCTD.
Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. CliojkeHHE CIIEKTPaIbHBIX I[BETOB.
Jlucnepcus caera.
Hemoncmpayuu.
[IpssMonuHEHOE pacIpOCTpaHEHUE CBETA.
OtpaxeHue cBera.
[Tomrydyenue n300pakeHU B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomiieHune cBeTa.
OnTryecKui CBETOBO/I.
Xon nydelt B cobuparomeit TuHse.
Xox Jydell B paccenBaroleH JIUH3E.
[TonyuyeHnue n300paxeHuit C MOMOIIIBIO JIHH3.
9. Tlpunnun neiictBus ¢oToanmnapara, MUKPOCKOIa U TEJIECKOIA.
10. Mopnensb rnasa.
11. Paznoxenue 6e0ro cBeTa B CIIEKTP.
12. TlomyueHue 6enoro cBeTa MpHU CI0KEHUH CBETa Pa3HBIX 1IBETOB.
Jlabopamopmuwvie padbomut u onvimol.
1. HccnenoBaHne 3aBUCUMOCTH yIJla OTPaKE€HUS CBETOBOTO Jy4a OT YIJIa MaJCHHUS.
2. H3ydeHue XxapakTepUCTUK U300paKE€HUS MPEIMETa B IIJIOCKOM 3epKaJle.
3. HccnepoBaHue 3aBUCMMOCTH YIUIa IIPEJIOMIIEHHS CBETOBOIO JIy4a OT yIjla NaJeHUs Ha
IPAHUIIE «BO3YX—CTEKIIO».
[TonmyyeHnue n300pakeHUH ¢ MOMOIIBIO COOUPAIOLICH JTHUH3BI.
Omnpenenenre (OKYCHOTO PaCCTOSTHUS M ONTHYECKON CHIIbI COOMpAIOIIE TNH3bI.
OMNBITHI IO Pa3IOKEHUIO OENIOro CBETA B CHEKTP.
OnbITEl 1O BOCHIPUSTHIO I[BETA MPEIMETOB INMPU MX HAOIIOJIEHUU 4Yepe3 IBETOBBIC
(GUIBTPHI.
Paznen 12. KBaHnTOBbBIE SIBJICHHSI.
OmnbiThl Pesepdopaa u ninanerapHas mozaenb atromMa. Mojens atoma bopa. Mcnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHEUaTbIe CIIEKTPHI.
PagnoaktuBHOCTh. Anb(a, Oera- M ramma-usznydyeHus. CTpOEHHE aTOMHOTO sifpa.
Hyknonnass Mogmens aromMHoro siapa. M3orombel. PannoaktuBHBIE mnpeBpamnieHusd. llepuon
MI0JTypacraaa aTOMHBIX JIEp.

e A e

Nowe



SAnepHble peakuun. 3aKOHBI COXPAHEHUs 3apsiIOBOTO U MacCOBOI'O UMCEN. DHEPrusl CBSI3U
aToMHbIX sizep. CBs3bp Macchl M dHepruu. Peakuuu cuHTe3a W jAeneHus saep. McrouHuku
sHeprun ConHLa u 3BE3.

AnepHas sHepreTuka. JlecTBUS palMOAKTUBHBIX N3JIy4EHHUN Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3ITy4eHUs U TOTJIOICHHUS.

CrieKTphl pa3IMyYHBIX T'a30B.

CrnexTtp Boziopoa.

Habmonenue TpekoB B kamepe BuibcoHa.

Pabota cuéTunka HOHU3UPYIOMINX U3TYUEHHI.

Perucrpanus nzinydeHust NpupoaHbIX MUHEPAJIOB U IIPOJYKTOB.

ﬂaﬁopamopubw pabdomot u onvimol.

1. HabmoneHue CIIONIHbIX U JIMHEHYaThIX CHEKTPOB M3ITyUCHHS.

2. HccnenoBaHue TpPEKOB: HM3MEpPEHUE HHEPrMM YacTHUIIBI O TOPMO3HOMY MyTH (IO

¢dororpadusim).

3. H3mepeHue pagnoakTUBHOTO (oHA.

IToBTOpHTE/NIBLHO-00001IIAO LML MOLYTb.

[ToBTOpUTENBHO-0000IIAIOMIMI  MOAYJIb IpEeJHa3HaueH I CUCTeMaTH3alud U
000011IeHHs IPEAMETHOTO COJIEPXKAHUS U OMbITA JEATEILHOCTH, IPUOOPETEHHOTO MPHU U3YUECHUHU
BCEro Kypca (pU3MKH, a TakkKe Ui MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY IO
¢buzuke 17151 00ydarOUINXCsl, BHIOPABIINX ITOT YUEOHBIH MpeIMeT.

[Ipy wu3ydyeHuum JAHHOTO MOJYJS pEAIU3yIOTCd M CHCTEMaTU3UPYIOTCS  BUIBI
NeSTeNbHOCTH, Ha OCHOBE KOTOPBIX OOECIeYMBaeTCsi JIOCTWKEHHE TPEAMETHBIX U
METaNpeIMETHBIX IJIAHUPYEMbIX Pe3yJIbTaTOB 00y4deHHs, (hOpMUPYETCs €CTECTBEHHOHAy4YHas
I'PaMOTHOCTb: OCBOEHHE HAYYHBIX METOJOB MCCIEAOBAaHUS SBIECHUI NIPUPOJBI U TEXHHKH,
OBJIQZICHUE YMEHUSIMH OOBICHATh (PU3MUYECKHE SIBICHUS, NPUMEHAS IOJyYCHHbIE 3HaAHMUS,
pelaTh 3aa4y, B TOM YHCJI€ KAYECTBEHHBIE U KCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMANBHO NEATENBHOCTHBINA XapaKTep JTaHHOIO pas3zelia pean3yercs 3a C4ET TOro,
YTO 00y4Yarolrecs BHIMOIHAIOT 33/1aHUs, B KOTOPBIX UM MpeiaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHHUM pacro3HaBaTh U HAy4YHO OOBSACHATH (PU3HUECKUE SIBICHUS
B OKpYXarolle NpUpoje U NOBCEIHEBHOM KNU3HH;

HCIOJIb30BaTh HAay4HbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SIBJICHUN, B TOM YHUCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYUYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4dHble OCHOBBI HauOoJjiee BaKHBIX JOCTH)KEHHUH COBPEMEHHBIX TEXHOJOTHUH,
HanpuMep, MPaKTUYECKOIO HCIOIb30BAHUS PA3JIMYHBIX HCTOYHUKOB DSHEPIUUM HAa OCHOBE
3aKOHA MPEBPAIIEHUs] U COXPAHEHUS BCEX M3BECTHBIX BUIOB SHEPTHUU.

R

IIVTIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

W3yyenne ¢u3uku Ha YpPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHWs HAIPaBJICHO Ha
AOCTHXXCHUC JINYHOCTHBIX, MCTAIIPCAMCTHBIX U IMMPEAMCTHBIX 06pa30BaTeJIBHBIX PE3yJIbTAaTOB.

B pesynprate usyuyenus (U3MKM HA YpOBHE OCHOBHOTO o00miero oOpa3oBaHUs Yy
oOyyarorerocst OyryT c()OpMHPOBAHBI CIEIYIONINE TUNYHOCTHBIE PE3yJIbTAThl B YaCTH:
e 1) MaTPHOTHYECKOT0 BOCITUTAHUSA:
® - IPOSIBJICHHE UHTEpEca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN (hU3HYECKOM

HayKU;

® - [ICHHOCTHOE OTHOIICHHUE K JOCTHKEHHUSIM POCCUMCKUX yUEHBIX-(U3HUKOB;
e 2) rpaJaaHCKOro U J1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:



® - TOTOBHOCTHh K aKTUBHOMY YYacTHIO B 00CYKJIEHUU OOIIECTBEHHO 3HAYMMBIX U ATHUECKUX
po0JIeM, CBSI3aHHBIX C MPAKTUYCCKUM PUMEHEHUEM JIOCTIKEHUH (U3HKH,

® - OCO3HAHHE BAXKHOCTH MOPATbHO-ITHUYECKUX MPUHITUIIOB B JIEATEILHOCTH YUEHOTO;

e 3)3CTeTHYEeCKOr0 BOCIMTAHUSA:

® - BOCIPUSTHE ICTETHUECKUX KadecTB (PU3MUECKOW HAyKH: €€ TapMOHMYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, JJAKOHUIHOCTH;

¢ 4) HEHHOCTH HAYYHOIO NMO3HAHUSA:

® - OCO3HAHHE IIEHHOCTH (PU3UYECKOW HAayKHW KaK MOIIHOTO WHCTPYMEHTa IMO3HAHUS MHUPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTUH, BAKHEHIIICH COCTABIISIONICH KYJIbTYPHI,

® - pa3BUTHE HAy4HOIl IF0O03HATENILHOCTH, HHTEPECca K UCCIIEIOBATEIBCKOM NeATeIbHOCTH;

e 5) popmupoBaHuA KyJIbTYPbI 310POBbSI H IMOLMOHAJIBHOTO 0JIAT OOy YHsI:

® - OCO3HAHME IIEHHOCTH O0€30MacHOro o0pa3a >XM3HH B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BaXXHOCTM TNPaBHJ OE30MacCHOTO TIOBEJIEHUS Ha TpaHCHOpPTe, Ha Joporax, ¢
3IEKTPUYECKUM U TEIUIOBBIM 000PYI0BAHUEM B JIOMAIITHUX YCIIOBUSIX;

e - chopMHpOBAaHHOCTH HaBbIKA pe(IeKCUH, IPU3HAHME CBOETO MpaBa HAa OUIMOKY M TaKOTO
K€ IIpaBa y IPyroro 4ejioBeKa;

e 6) TPYZ0BOIO BOCIIMTAHMSA:

® - aKTHMBHOE yYacTHE B PEHICHUH MPAKTUYECKHUX 3a/1a4 (B paMKax CEMbH, 00pa30BaTEeIbHON
OpraHu3alliM, TOpoJa, Kpas) TEXHOJOIMYECKOM U COIMaJbHOW HAmNpaBIEHHOCTH,
TPeOYIOMHUX B TOM YnCiie U GU3HUESCKUX 3HAHUM;

® - UHTEpeC K MPaKTHYECKOMY M3YUEHHIO MPOQECCHii, CBA3AHHBIX C (DU3UKOM;

e 7)3KOJIOTHYECKOT0 BOCIIUTAHMS:

® - OpHCHTAlUsl HAa TpPUMEHEHWEe (U3WUSCKUX 3HAHWW IS pEeIIeHHs 3a7ad B 00JacTH
OKpYy Karolled cpenbl, MIAaHUPOBAHUS MOCTYINKOB M OLIEHKH MX BO3MOXKHBIX ITOCIEICTBUMN
JUISL OKPYKAIOIIEH Cpeibl;

® - 0CO3HaHUE TI00aTbHOIO XapaKTepa dKOJOTHUYECKUX MPoOieM U IMyTeil UX peleHus;

e 8) aganTauuy K M3MEHSIIONIUMCH YCJIOBHUSAM COIMAIBHON M NPUPOIHON Cpeabl:

e - MOTpeOHOCT, BO B3aUMOJICHCTBUU TPH BBHIMOJHEHUH WCCIEAOBAHUNA M TPOCKTOB
(hU3UIECKOI HANPABJICHHOCTH, OTKPBHITOCTh OTIBITY M 3HAHUSM JIPYTHX;

® - [IOBBIIICHHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO AeSITeIbHOCTb;

e - MOTpeOHOCTh B (OPMUPOBAHWU HOBBIX 3HAHWUN, B TOM Yuclie (GOpPMYITUPOBATH HUICH,
TIOHSTHS, TUTIOTE3BI O (PU3HUIECKUX O0BEKTAX U SBJICHUSX;

e - 0co3HaHue JAe(PUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKH;

® - JUTAHMPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUU HOBBIX (PH3NUECKUX 3HAHUM;

® - CTpEeMJICHHE aHAJIM3UPOBATh U BBISIBJISATH B3AaUMOCBS3U MPUPO/JIbI, 00IIECTBA U SKOHOMUKH,
B TOM YHCJII€ C UCTIOJIb30BaHUEM (PU3MUECKUX 3HAHUM;

® - OLIEHKa CBOUX JCHCTBUM C y4YETOM BIMSHHUS Ha OKPYXKAIOUIyI CpeAy, BO3MOKHBIX
rJ100aIbHBIX OCIEICTBUMN.

METANIPEAMETHBIE PE3YJIbTATbI

B pesynbrate oOCBOEHMs MporpaMmbl 1O (HU3MKE Ha YpPOBHE OCHOBHOTO OOMIEro
oOpazoBanus y oOyuatomerocsi OyayT cGhOpMHpPOBAaHBI MeTaNpeAMeTHbIe pe3yJabTaThl,
BKJIIOYAIOLIME TIO3HABATEJbHbIE YHUBEpCaJbHble Yy4eOHbIE JEHCTBUS, KOMMYHUKATHUBHBIC
YHUBEpCaJbHbIC YUeOHbIE ICHCTBUS, PEryIATUBHBIC YHUBEPCAIbHbIE yUeOHbIe IeHCTBUS.

ITo3naBaTe/IbHbIC YHHBePCAJIbHbIC YUeOHbIe 1elCTBUS

Ba3oBbie JJornueckue aeicTrBus:



BBISIBJISTH M XapaKTePU30BaTh CYIIICCTBCHHBIC MPU3HAKK 0OBEKTOB (SBJICHHMIA);
yCTaHABIUBATh CYIICCTBEHHBIN MPHU3HAK KIacCU(DUKAIIMHU, OCHOBAHUS ISl 0000IIEeHIS
W CPaBHCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B pacCMaTpUBAcMbIX (aKkTax, JAaHHBIX U
HAOJIOICHUSX, OTHOCSIIINXCS K (DU3UUCCKUM SIBIICHUSIM;

BBISIBJISATh TPUYUHHO-CIICJICTBEHHBIC CBS3W TNPH W3yYeHUW (DHU3UYECKHUX SIBICHUH U
MPOIIECCOB, JeNaTh BBIBOJABI C WCIOIB30BAaHUEM JACIyKTUBHBIX U HMHIYKTHBHBIX
YMO3aKIFOYCHHH, BBIIBUTATh TUIIOTE36I O B3AaUMOCBSI3AX (PU3UICCKIX BEITUUNH;
CaMOCTOSITEJIbHO ~ BBIOMpPATh CHOCOO pelleHuss ydeOHOW (U3MYSCKOW  3aaa4uu
(cpaBHEHUE HECKOJIBKUX BapHAHTOB PEIICHUS, BBHIOOP HAmMOOIEe TMOIXOISIICTO C
Y4ETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPHUECR).

ba3oBble ucciaenoBaTeabCKue AeiicTBHSL:

MCIIOJTb30BaTh BOTPOCHI KaK MCCIICIOBATEIIbCKUIT HHCTPYMEHT TIO3HAHHS,

NPOBOJUTh TI0 CaMOCTOSTENBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXHBIN
(GU3HYECKUH IKCTIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBaHNE (PH3UIECKOTO SBIICHUS;
OIICHWBATh HAa MPUMEHUMOCTh M JOCTOBEPHOCTH WH(POPMAIIUIO, TIOJIYYCHHYIO B XOJEC
WCCJICTOBAHMSI WITH DKCTICPUMEHTA;

CaMOCTOSITENTLHO ~ (OPMYTHpPOBaThH OOOOIICHWSI ¥  BBIBOABI 10  pe3yJbTaTaMm
MPOBEAEHHOTO HAOJIOICHUS, OTIBITA, UCCIICTOBAHHS,

MIPOTHO3MPOBATh BO3MOXKHOE JalibHElIIee pa3BuTHe (PU3NUECKUX MPOIECCOB, a TAKKe
BBIJIBUTATh TPEIOI0KEHUS 00 MX Pa3BUTHHU B HOBBIX YCIIOBUSAX W KOHTCKCTAX.

Pabora ¢ unopmanmeii:

MPUMEHSATh Pa3IUYHBIE METOJbI, WHCTPYMEHTBI M 3alpOoChl MPH TOUCKE M OTOOpE
WH(POPMAIINHU WU TaHHBIX C YIETOM MPEUIOKEHHON yueOHOM (hU3nIecKol 3a1auu;
aHAIIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO PASIUIHBIX
BHJIOB B (DOPM TIpE/ICTABIICHUS;

CaMOCTOSITEITLHO BBIOMpATh ONTUMAIBHYI0 (OpPMY TpEACTaBICHUS HWHPOPMAIMU H
WUTIOCTPUPOBATh pEIIaeMbIe 3aJjaud HECIIOKHBIMU CXEMaMH, JWarpaMMaMH, HHON
rpaduKoi ¥ ©X KOMOMHAIIMSIMH.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIIbHBIC y‘leﬁHLle JelCcTBHUA:

B XO0J¢ OOCYXIEeHHS Y4eOHOro MmaTepualia, pe3yibTaToB JIa0OpaTOPHBIX pPabOT u
MIPOEKTOB 33/1aBaTh BOIPOCHI M0 CYLIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh HJIEH,
HaIleJICHHbIC Ha pEIIeHHUE 3a/1a41 U MOAIepKaHue OJIaroKenaTeIbHOCTH OOIICHHS,;
COTOCTAaBJIATh CBOM CYXJCHUS C CYXKICHUSAMHU JIDYTHX YYacTHHKOB JHUaliora,
OOHAPYKUBATh PA3IUINE U CXOACTBO MO3UIIHIA,

BbIPpAXXAaTb CBOIO TOUKY 3PCHUS B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

nyOJIMYHO  TPEACTaBIATh  PE3yJbTaThl  BBITOJHEHHOTO  (DPU3UYECKOTO  OIBITa
(9KcTIepUMeHTa, UCCIIeIOBaHUs, TIPOCKTA);

MOHMMATh M MCMOJb30BaTh NMPEUMYIIECTBA KOMAaHIHOW M MHAWBHUIYabHOM pPabOTHI
IIPY PEUICHUH KOHKPETHOHN (QHU3HuecKoi mpodaemsl;

NpUHHUMATL LCJIA COBMECTHOU ACATCIIBHOCTHU, OPraHU30BbLIBATH ﬂeﬁCTBHH no eé
JTOCTIDKEHHIO: PACIPeIeNIsATh PO, 00CYKAATh MPOIECChl U PE3yJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUST HECKOJIBKHX JIFOJIEH;

BBITIOJIHATh CBOIO YacTh Pa0OTHI, JOCTHTAsi KAaUYeCTBEHHOTO pe3yJbTaTra MO CBOEMY
HATPaBJICHUIO U KOOPJMHUPYS CBOU JICHCTBHS C APYTUMH WICHAMU KOMaH/IbI;
OLIEHMBATh KAayeCTBO CBOETO BKJI3JAa B OOMMIA MPOAYKT 1O KPUTEPUSM,
CaMOCTOSITEITLHO C(OPMYITHPOBAHHBIM YYAaCTHUKAMU B3aUMOJICHCTBUSI.

PeryssiTuBHBIE YHUBepCaJbHbIE y4eOHbIe 1eiicTBUSA



Camoopranuzamnus:

BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalMsIX, TPEOYIOMIMX ISl PeIICHUS
¢bu3nUecKrux 3HaHUMH;

OPUEHTHPOBATHCS B PA3NUYHBIX IMOAXO0JAX MPHUHIATHS pelleHU (MHAMBHIyaJIbHOE,
IIPUHATHE PELIECHUS B TPYIIIE, IPUHATUE PELIEHUH TPYIIIION);

CaMOCTOSITENTFHO COCTABIISATh AJTOPUTM pelieHus (PU3NYecKod 3aJa4d WM TUIaHa
UCCJICIOBaHMSI C Y4ETOM HUMEIONINXCS PECYpcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH IIpe/ijlaraéMble BApUAHThI PELLICHU;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHUE.

CaMOKOHTpO.TIL, 3MOIHOHAJIbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYalllU U IIpeJIaraTh IUIaH €€ U3MEHEHUS;

OOBSCHATH NPUYUHBI JIOCTHXKEHUS (HEJOCTIIKEHHUS) pe3yJbTaTOB JEATeIbHOCTH,
JaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHBHI B JIEATEIHHOCTH (B TOM YHCJIE B XOJ BHIIOJHEHUS (PH3HUECKOTO
UCCIICIOBAaHUS WM NPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENIBCTB, HW3MEHUBIIHUXCS
CUTyallul, yCTAaHOBJIEHHBIX OLUIMOOK, BOZHUKIINX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIETIU U YCIOBUSAM;

CTaBUTh ce€0s1 Ha MECTO JIPYroro 4yelioBeKa B XO/€ CIopa MM JUCKYCCHHM Ha Hay4YHYIO
TE€MY, IOHMMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;

MpHU3HaBaTh CBOE MpaBO Ha OWIMOKY MpH pemieHud (U3NUecKux 3ajad WiIH B
YTBEPKJICHUAX HA HAy4YHbIEC TEMBI M TAKOE K€ IIPaBO JAPYToro.

IHNPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenust B 7 Kjacce NpeIMETHbIE pe3yibTaThl HA 6a30BOM YPOBHE JIOJIKHBI
oTpakaTh c(hOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUI:

UCIIONB30BaTh TMOHATHS: (U3MYECKHEe W XUMHUYECKHE SBJICHUSA, HaOJIo/eHue,
HKCIEPUMEHT, MOJEIb, TUMOTe3a, SAMHUIBI (PU3MUYECKHX BEJIWYHMH, aTOM, MOJIEKYIIa,
arperaTtHble COCTOSIHHA BellecTBa (TBEPIOE, JKUIKOE, ra3000pa3HOe), MEXaHUUYECKOe
IBUKEHHE  (paBHOMEpPHOE, HEPAaBHOMEPHOE, MPSAMOJIMHEHHOE),  TpaeKTopus,
paBHOJEHCTBYIOIIAs cuia, nedopmanus (yopyras, IUIacTHUYECKas), HEBECOMOCTb,
COOOMIAOIIIECS COCYIBI;

paznuyaTh sBiaeHus (quddy3us, TErmIoBoe ABUKEHUE YACTHUI] BEIICCTBA, PABHOMEPHOE
IBW)KEHHE, HEPaBHOMEPHOE [IBWKEHHE, UHEPLUs, B3aUMOACHCTBUE TEJ, paBHOBECUE
TBEPABIX TEJI C 3aKpeIIEHHOW OChbIO BpallleHus, Iepeaaya JaBJeHHs TBEPABIMU
TeJIaMU, KUAKOCTSIMH U Ta3aMu, aTMOC(epHOe JaBlieHHE, IUIaBaHUE TeJ, IPEeBpaICHHs
MEXaHUYECKOM 3HEPTun) MO ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEeMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SIBICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBICHUN B OKPY’KAIOLIEM MHUpE, B
TOM uucie (QU3UYECKHE SIBICHUS B MPHUPOJEC: MPUMEPHI IBIKEHUS C Pa3TUYHBIMU
CKOPOCTSMM B JKMBOW W HEXXHMBOW INPUPOJE, IEUCTBUE CWIIbI TPEHUS B IIPUPOAE U
TEXHHUKE, BJIMSHHE aTMOC(EPHOTO AAaBJICHUS HA XUBOW OpraHu3M, IUIaBaHHE phIO,
pbplYary B TeJ€ YeJIOBEKa, NPU 3TOM INEPEBOAUTH MPAKTHUECKYIO 337ady B Yy4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBICHHUIA;

OIMCHIBATh M3YYEHHBIC CBOICTBA Tel U (PU3UYECKHE SIBICHUS, UCTIONB3YS (pU3HUecKue
BEJIMYMHBI (Macca, 00bEM, IMJIOTHOCTH BEIIECTBA, BPEMs, MyTb, CKOPOCThb, CPEIHSIS
CKOpOCTb, CHJIa YNPYrOCTH, CHJIA TSKECTH, BEC Teja, CWIa TPEHMs, JaBJICHHE
(TBE€pmoro Tena, JKMIKOCTH, Ta3a), BHITAIKHBAIOIIAS CHUJIa, MEXaHUYecKas paborta,
MOIITHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJE3HOr0 ACUCTBUS



MEXaHU3MOB, KMHETHYECKasi M MOTEHIHaIbHasl SHEPrHsi), IPU OMUCAHUU MPABUIBHO
TPaKTOBATh (PU3NUYECKHUI CMBICI HCTIONIb3YyEMbIX BEIMYHMH, UX 0003HAUEHUS U €UHHIIBI
(GU3NUECKUX BEIMYMH, HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PHU3HUECKYIO
BEJIMUYMHY C JPYTMMH BEJIMYMHAMM, CTPOUTH TpaduKyd H3YYEHHBIX 3aBHUCHUMOCTEMN
(bu3nUecKuX BEIHYUH;

XapaKkTepu30BaTh CBOMICTBa Tel, (U3MUECKHUE SIBICHUS M MPOLECCHI, HUCIOJIb3Ys
IpaBUiIa CIOKEHHs CUJl (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, NpaBUJIO paBHOBECHS pblyara (0JI0Ka), «30JI0TOE IMPaBUIIO» MEXAHUKH,
3aKOH COXPAaHEHHS MEXAaHWYECKOM JHEpruv, IpH OTOM JaBaTb CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBSCHATh (PU3MYECKHE SIBICHHUS, MPOIECCHl M CBOWCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTyaluil NPaKTUKOOPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATH INPUUYMHHO-
CIIEJICTBEHHBIE CBSI3H, CTPOUTH O0BSICHEHHE U3 1—2 JTIOTMYeCKUX 1IaroB ¢ onopoi Ha 1—
2 u3yuYeHHBIX CBOWCTBA (PHU3MUYECKUX SBJICHUH, (U3NYECKUX 3aKOHA  WIIH
3aKOHOMEPHOCTH;

pemath pacuéTHble 3aAaud B 1-2 neicTBUA, HCMONB3YysS 3aKOHBI U (OPMYIIBI,
CBSI3BIBAIOIIME (PU3MUECKUE BEIMYMHBI: HAa OCHOBE aHaJIHM3a YCIOBHUS 3a/1adyd
3allUCBIBAaTh KPAaTKOE YCIIOBHUE, MOACTABIATh (PU3NUECKUE BEIUUUHBI B (HOPMYJIBI U
MIPOBOJUTH PAacy€Thl, HAXOAUTh CIIPABOYHBIE JIAHHBIE, HEOOXOAWMBIC ISl pEIICHUS
3ajjay, OLEHUBATh PEATUCTUYHOCTh MOTY4E€HHON (PU3NYECKOM BETUUNHBL;
pacrio3HaBaTh NPOOJIEMbI, KOTOpPbIE MOXKHO pELIMTh IPH TOMOLIM (HU3HYECKUX
METOJIOB, B ONHCAHUM MCCIEAOBAHUS BBIICIATH IPOBEPSIEMOE MPEINOI0KEHUE
(rumotesy), pazauuaTh W HMHTEPIPETUPOBATH MOJIYYECHHBIH pe3yibTaT, HaXOJIUTh
OLIMOKY B XO/I€ OTbBITA, JIeIaTh BHIBOJIBI 110 €T0 pe3yibTaTaM;

MPOBOJUTH ONBITH N0 HAOMIOACHUIO (PU3UUYECKUX SBICHUN WM (QU3NYECKUX CBOMCTB
Tesd:  (OPMYJIHPOBATH TPOBEPSEMBIE MPEANOIOKECHUS, COOUpaTh YCTaHOBKY U3
IPEI0KEHHOT0 000PY/J0BAaHUS, 3aMIUCHIBATH X0/ ONbITa U (OPMYJIUPOBATH BHIBOJIBI;
BBINOJIHATH NPSAMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, Macchl Tela, 00béMa, CHUIIbl U
TEMIEPATypbl C UCMOJIb30BAaHHUEM aHAJIOTOBBIX W HUGPOBBIX MPUOOPOB, 3aMHUCHIBATh
NOKa3aHMs MPUOOPOB € YUETOM 33aJaHHOM a0COIIOTHOM MOTrPEeNIHOCTH U3MEPEHUH;
IIPOBOAMTH HCCIIEOBAHUE 3aBUCHUMOCTH OHON (PM3NYECKOM BEIUYMHBI OT JIPYrou c
UCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTHU IyTH PAaBHOMEPHO JBHMIKYILETOCS
Tela OT BPEMEHM JIBUKEHUS Tella, CHJIbI TPEHUS! CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TMOBEpXHOCTEH TeJl M HE3aBUCUMOCTH CWJIbl TpPEHHMs OT IUIOIIAAH
COIIPUKOCHOBEHHUS TeJl, CUJIbl YIIPYTrOCTH OT YJUIMHEHUS NPY>KUHBI, BBITAIKUBAIOIIECH
CWJIbl OT O00bEMa MOTpYXKEHHOM wYacTh Teda W OT IUIOTHOCTH JKUJAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, Ha KOTOPYIO IOTPY’KEHO TEIO,
YCIOBUM MJaBaHMs TeJ, YCJIOBHM paBHOBecHs pblyara U OJIOKOB), y4yacTBOBaTh B
IUIAHUPOBAaHMM y4e€OHOTO HCCIENOBaHUS, COOMpaTh YCTAHOBKY M  BBIIOJHATH
U3MEpEeHUs, cilenys MpeUIoKEeHHOMY IUIaHy, (PUKCUPOBaTh Pe3yJIbTaThl MOJYYEHHOM
3aBUCUMOCTH (M3NYECKUX BEIMYMH B BHJEC NPEIJIOKEHHBIX TaONUI[ U TpaduKOB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM MCCIIEJOBaHMS;

NPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3MYECKMX BEIMYMH (IJIOTHOCTh BEIIECTBA
KHUJKOCTH M TBEPAOrO Tella, CHJIa TPEHUS CKOJIbKEHHS, JIaBJICHHE BO3IyXa,
BBITAJIKMBAIOIIAs CHWJA, JEMCTBYIOLAs Ha MOTPYKEHHOE B KHUIKOCTh TEIO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAys MPEeJIOKEHHOM
MHCTPYKILMU: TIPU BHIMOJIHEHUH U3MEPEHUN COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCIISITh 3HAU€HUE MICKOMOM BEJIHUYMHBI,

coOyoaTh MpaBHUIa TEXHUKHM Oe30macHOCTH mpu pabore ¢  1abopaTOpHBIM
000py/TI0BaHUEM;



yKa3plBaTh MPHUHLUIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETp, COOOIIAIOIINECS COCY b, OAPOMETp, pbluar, MOJBMKHBIA 1
HEMOABKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

XapaKTepu30BaTh MNPUHIUIBI JEHCTBUA HW3YyUYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € Omopoil Ha WX omMucaHus (B TOM YHCIE: MOAUIMIHHUKH, yCTPOMCTBO
BOJOIIPOBOJA, THUAPABINYECKUM IPecc, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoC,
apeoMeTp), UCIOJb3ysl 3HaHMUS O CBOMCTBAX (PU3MUECKHUX SIBICHUNH U HEOOXOAMMBIE
¢u3nUeckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPHl (HAXOAWUTh HHGOPMAIMIO O MpPUMEPax) MPAKTUIECKOTO
UCTOJIb30BaHUS (PU3MUYECKUX 3HAHUHW B IOBCEIHEBHOW >KHM3HU I OOecreueHHs
0e30macHOCTH TpH OOpalleHuH C TPUOOpaMU W TEXHUYECKUMH YyCTPOHCTBaMH,
COXpaHEHHsl 3JI0pOBbsI U COONIIOJIEHHSI HOPM DKOJOTMUYECKOrO IOBEJIEHHS B
OKpY>Karolleu cpese;

OCYIIECTBIATH OTOOpP HMCTOYHMKOB HMH(Opmanmu B HHTepHETe B COOTBETCTBUH C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS 3HAHUM M IIyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIIEIATh MHGOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUUBOMN
WJIA MOXET OBITh HEJIOCTOBEPHOM;

UCTIOJIb30BaTh TP BBHITIOJHEHUU YYEOHBIX 3a/laHUI HAYYHO-TIOMYJISIPHYIO JTUTEPATypy
(GU3MUeCKOro CoAep)KaHUs, CHpaBOYHbIE MaTepHajbl, pecypchl cetu VIHTepHer,
BJAJIeTh MPHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHMs WHPOpPMALUU U3
OJIHOM 3HAKOBOW CHUCTEMBI B JAPYTYIO;

co3JlaBaTh COOCTBEHHBIC KpaTKHe NMHUChbMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBE 2—3
HCTOYHUKOB MHPOpMAIH (PU3UUYECKOTO COJEpKaHUs, B TOM YHCIE IMyOJINYHO AeNaTh
KpaTKhe COOOIIEHUS O pPe3ysbTaTax MPOEKTOB MM yUEOHBIX UCCIICAOBAHUM, IPH ITOM
rPaMOTHO UCIOJb30BaTh HW3YYEHHBIM TMOHATUIHBIA ammapar Kypca (QHU3UKH,
COIIPOBOXAATh BBICTYIUIEHUE ITPE3CHTALIUEH;

IIPY BBIIIOJIHEHUH YUEOHBIX NMPOEKTOB M MCCIEI0BAHUI paclpeneisaTh 00sS3aHHOCTH B
IpymIe B COOTBETCTBUU € NOCTABICHHBIMU 33JJa4aMH, CIEIUTh 3a BBITIOJHEHUEM IIJIaHa
JENCTBUM, aJeKBATHO OIIEHMBATh COOCTBEHHBIM BKJIaJ B JAEITEIbHOCTh TIPYMIIbI,
BBICTPAauBaTh KOMMYHHUKATHBHOE B3aUMOJCUCTBHE, yUNTHIBASI MHEHUE OKPYKAIOIIHX.

K koniy oOydeHus B 8 kjacce npenMeTHbIE pe3yJjbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD y OOYHYAIOLIUXCS YMEHUH:

HCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHHUE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHHSI BEIIEeCTBAa, KPUCTALUIMYECKHE W aMOp(HBIC Tela,
HACBILLECHHBI U HEHACBILLICHHBIN I1ap, BIAXXHOCTh BO3AyXa, TEMIIEpATypa, BHYTPEHHS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN 3JIEKTPUUECKUN 3aps/l, FIEKTPUUECKOE
[0JI€, MPOBOJHUKUA W JUDJIEKTPUKH, IMOCTOSHHBIM JJIEKTPUYECKUM TOK, MATHUTHOE
T0JIE;

pa3inuaTth SBICHUA (TEIJIOBOE pacHIMpeHUEe W CKaTue, TeIulonepenada, TerioBOe
paBHOBECHE, CMA4YMBAHWE, KANWUISIPDHBIE SBICHHS, WCIAPECHHE, KOHICHCALMS,
IJIaBJICHUE, KpUCTaJUIM3aLus (oTBepaeBaHue), KHUIICHHE, Terionepeaya
(TeTIONPOBOTHOCTh, KOHBEKIIMSI, W3IIYYCHHE), HJICKTPHU3alUsi Tel, B3aUMOJCHCTBUE
3apANI0B, JEUCTBUS DJIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJCICTBHUE
MAarHuTOB, AEHCTBUE MATHUTHOTO IOJs HAa MPOBOAHUK C TOKOM, JIEKTPOMArHUTHAS
WHAYKIMS) TIO0 ONHMCAHUI0O WX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHX JTaHHOE (PU3UIECKOE SBICHHCE,

pacro3HaBaTh MPOSIBJICHUE U3YUYCHHBIX (DU3UYECKUX SBJICHUA B OKPYIKAIOIIEM MHUPE, B
TOM uucie (Qu3udeckue SBICHUS B TPUPOJIE: TOBEPXHOCTHOE HATSIKCHHE U
KanWUISIPHBIE SIBJIEHUS B MPUPOAE, KPUCTALUIBI B Tpupone, uianydeHue CoiHIa,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 0Opa3oBaHHE POCHI, TyMaHa, WHEs, CHEra,



QJIEKTPUYECKHE SIBJIEHUS B aTMocdepe, dIIEKTPUYECTBO JKMBBIX OpPraHHU3MOB,
MarHMTHOE Mosie 3eMild, JApeild MOIICOB, POJIb MArHUTHOTO TOJIS JUIS KU3HU Ha
3emJie, MOJIIPHOE CHUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO,
BBIJICIISITh CYLIECTBEHHBIE CBOMCTBA (PU3HAKH) (PU3NUECKUX SBICHHUIA;

OIMCBIBATh M3yYEHHBIE CBOICTBA Tel U (PU3NUECKHE SBJICHUS, UCTIONB3YS (pU3HUecKue
BEJIMYMHBI (TEeMIepaTypa, BHYTPEHHSSI SHEPrus, KOJWYECTBO TEIIOTHI, YyJAEIbHAs
TEIUIOEMKOCTh ~ BEILECTBA, YyJElbHAas TEIUIOTA IUIABJICHUS, YAEIbHAass TeIUloTa
napooOpa3oBaHus, yAeIbHAs TEIUIOTa CTOpaHHs TOIUIMBA, KO3(P(HIMEHT MOIE3HOTO
JEUCTBYS TEIUIOBOM MalIMHbBI, OTHOCUTENIbHAs BJIAXKHOCTh BO3JyXa, JJIEKTPUYECKUI
3apsil, CHlIa TOKA, JJIEKTPUYECKOE HAIMpPSHKEHUE, CONPOTUBIIEHUE IIPOBOJHUKA,
yZeIbHOE COIIPOTHBIICHHE BEIECTBA, pab0Ta U MOIIHOCTh 3JEKTPHUUECKOro TOKa), MpU
ONMCAaHWU TPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIOIb3YEMBIX BEIUYHMH,
0003HaYeHUsI U €IUHMILBI (PU3UUECKUX BEJINYMH, HAXOIUTh (OPMYIIbI, CBSI3bIBAIOLINE
JaHHYIO (HU3MYECKYI0 BEJIMYUHY C JPYTUMH BEIUYMHAMH, CTPOUTH TpaduKH
U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapakTepu30BaTh CBOICTBAa Tell, (M3NYECKUE SBJICHUA U MPOLECCHl, HCIOJIb3Ys
OCHOBHBIEC TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETHUYECKOH TEOPUM CTPOCHMS BEIlEeCTBa,
NPUHIUI CYNEpHO3UIMK ToJiel (Ha KadyecTBEHHOM YPOBHE), 3aKOH COXPaHEHHs
3apsana, 3akoH Oma Juis ydacTka Lend, 3akoH J[kxoyns—JIeHuma, 3aKkOH cCOXpaHEHUs
SHEpPIuu, NMpH STOM JaBaTh CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa W 3alHCHIBATh €ro
MaTeMaTHYeCKOE BhIPAKECHUE;

OOBSICHATh (PM3NYECKHE IPOLECChl M CBOMCTBA TEJd, B TOM YHCIE U B KOHTEKCTE
CUTyaluit PAKTUKOOPUEHTHPOBAHHOTO Xapakrepa: BBISIBJISITD
INPUYMHHOCIIE/ICTBEHHbBIE CBS3U, CTPOMTH OOBACHEHHE M3 1—2 JIOrMYEeCKHX LIaroB C
oropoii Ha 1—2 M3y4YEeHHBIX CBOWCTBA (PM3UUECKUX SIBICHHUH, (PU3MUECKUX 3aKOHOB MIIH
3aKOHOMEPHOCTEW;

pemiath pacuéTHble 3aayd B 2—-3 JeHCTBUSA, HUCMONB3YyS 3aKOHBI U (OPMYJIHI,
CBs3bIBatOlME (PU3MYECKHWE BEJIMYMHBI: HAa OCHOBE aHaju3a YCIOBUS 3aJaud
3alHChIBaTh KPAaTKOE YCJIOBUE, BBIABIATh HEJOCTATOK JAHHBIX JUISl PELLIECHUS 3a/]auH,
BBIOMpATh 3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIE ISl €€ pellieHus, IPOBOAUTH PacUEThl U
CpaBHUBATh MOJyYCHHOE 3HaYCHHUE (PU3NUECKOI BETUUNHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh TPOOJIEMBbI, KOTOPBIE MOXKHO pEIIMTh MPH TOMONIM (HU3UIECKUX
METOJIOB,  WCIIOJIb3Yysl ~ ONWCAaHUE  MCCIECNOBAaHUSA,  BBIACHATH  IPOBEPSIEMOE
IIPENIOJIOKEHNE, OLICHWBATh IPAaBWJIBHOCTh NOpSAAKAa NPOBEACHUS HCCIEA0BaHUSA,
JIeJIaTh BBIBOJBL;

MPOBOJUTH OMNBITHI MO0 HAOMIOACHUIO (PU3MYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten (KamwuIsipHbIE SIBJICHUS, 3aBUCHUMOCTH JIaBJICHHS BO3AyXa OT €ro o0béma,
TEMIIEPATYPbI, CKOPOCTH INPOLIECCA OCTHIBAHUS U HarpEBaHUs NIPU U3IYyYEHHUH OT L[BETA
U3Iydaoumeil (Moromaroniei) IOBEPXHOCTH, CKOPOCTh HCHApeHHsl BOABI OT
TEMIIEPATYpPbl JKUIKOCTH W IUIOIAAX €€ TIOBEPXHOCTH, JJIEKTpU3alus Tel U
B3aMMOJICHCTBHE AIIEKTPUUECKHUX 3apsJ/i0B, B3aMMOJECHCTBHE MOCTOSHHBIX MAarHuTOB,
BHU3yaJIM3alysl MAarHUTHBIX MOJIEW MOCTOSIHHBIX MarHuTOB, AEUCTBUS MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOICTBAa 3JEKTPOABUTATENS
MOCTOSIHHOTO TOKa): (hOpMYyJIUpOBaTh TMpPOBEPSiEMbIE MPEANOI0KEHUS, COOUpPATh
YCTAaHOBKY W3 TPEJIOKEHHOTO 00OpYyJOBaHMs, OMNMCHIBAaTH XOJ OMNbITa U
(bopMyIHpOBaTh BBIBOAKI;

BBINIOJHATH NPSAMbIE M3MEPEHUS] TEMIIEpaTypbl, OTHOCUTEIbHON BJIa)KHOCTH BO3/yXa,
CWJIBl TOKa, HAIPSDKEHHMs C MCIOJIb30BAaHMEM aHAJOrOBBIX NPUOOPOB M JATYMKOB
(GU3NUeCKUX BEJIMYUH, CPAaBHUBATh pPE3YyJbTAaThl H3MEPEHHH C Y4ETOM 3aJaHHOM
a0COJIIOTHOM MOIPEIIHOCTH;



IPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHON (PU3MUECKOW BEIWYHMHBI OT APYTod C
HCIIOJIb30BaHUEM TIPSAMBIX U3MEPEHUN (3aBHCHUMOCTbH CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, MJIOMIAN MONEPEeYHOro CEYeHUs U YAEIbHOTO CONPOTHUBIICHHS BEIECTBA
IIPOBOJHMKA, CUJIBI TOKA, UAYLIETO Yepe3 MPOBOJHUK, OT HAIIPSHDKEHUS Ha IPOBOJHUKE,
UCCIIeIOBAaHUE TIOCIEI0BATEIbHOIO M MAapajljIeIbHOTO COEIUHEHUH MPOBOJHHUKOB):
IUIAHUPOBATh UCCIIEI0OBaHUE, COOMPATh YCTAaHOBKY W BBIMOJHATH U3MEPEHUS, CIenys
NPEUIOKEHHOMY IUIaHy, (PMKCUPOBAaTh Pe3yJIbTaThl MOJYYEHHOM 3aBHCHMOCTH B BHJIE
TaOIUI ¥ TPaUKOB, AETaTh BEIBOJBI IO PE3yJIbTaTaM MCCIIETOBAHMS;

MIPOBOANTH KOCBEHHBbIE M3MepeHUs (U3NYeCKUX BENUYMH (yIelbHas TEIIOEMKOCTh
BEIIIECTBA, CONPOTUBJICHUE MPOBOJHKKA, pab0Ta U MOILIHOCTH 3JIEKTPUUECKOTO TOKA):
IUIAaHUPOBAaTh U3MEPEHHs, CcoOUpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY, CleIys
IIPEJI0KEHHON HHCTPYKLMH, Y BBIYUCIIATh 3HAUYCHUE BEJTMUHHBI;

coOmoaTh TpaBWiIa TEXHUKM OE30MacHOCTH TpuU paboTe ¢ JabopaTOpHBIM
000opyI0BaHUEM;

XapaKTepu30BaTh MNPUHIMIbBI JIEHCTBUA HW3YyUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOICTB € OMOpOM HAa UX OMHCAHUA (B TOM YHUCIE: CUCTEMa OTOIUICHHS] OMOB,
TUIPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETpP, CUETUHUK DJICKTPUUECKOM
SHEPruM, DIJIEKTPOOCBETUTENbHbIE MPUOOPHI, HArpeBaTeIbHbBIE SJIEKTPOIPHOOPHI
(mpuMmepsl), SJIEKTPUYECKHE TNPEJOXPAHUTENH, 3JIEKTPOMArHuT, 3JIEKTPOABUIATENb
MIOCTOSIHHOTO TOKA), WCIOJb3ys 3HAaHUS O CBOMCTBaX (DU3MUYECKUX SBICHUH U
Heo0Xo1uMble (PU3NUECKHEe 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTENIbHBIE IMPHOOPHI IO
CXeMaM M CXEMaTU4YHbIM PUCYHKaM (KHIKOCTHBIH TEpMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUTaTelb BHYTPEHHErO CTrOpaHusi, 3JEKTPOCKOI, PEOCTaT), COCTaBIATh
CXEMBbI DJIEKTPUYECKHUX LIENeH ¢ Mociie0BaTeNbHBIM M MapajljIeIbHbIM COEAMHEHHEM
AJIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAUEHUSI 3JIEMEHTOB AJIEKTPUUECKUX LIETEH;
NPUBOJIUTH TMpPUMEPHl (HAaXOOUTh HMHQOpPMAIMIO O MpHUMEpax) MPaKTHYECKOTO
UCTOJIb30BaHUS (PU3MUYECKUX 3HAHMA B TOBCEIHEBHOW >KM3HU IS OOecreueHHs
Oe3omacHOCTH TpU OOpalieHUH ¢ OpubopaMu U TEXHUYECKHMMH YCTPOWCTBaMH,
COXpAHEHHsI 3JI0POBbSI U COONIOJICHHSI HOPM DKOJOTHMYECKOTO IMOBEJICHHUS B
OKpY>Karolleu cpee;

OCYLIECTBIATh MOUCK HH(popManuu (u3n4eckoro conepxkanus B MHTepHere, Ha
OCHOBE HMEIOIIMXCSI 3HAHUH MU MyTEM CpaBHEHMs JOIOJIHUTEJIBHBIX HCTOYHHMKOB
BBIICNIATE MH(OPMALMIO, KOTOpas SBISAETCS NPOTHBOPEUMBOW WM MOXKET OBbITh
HEJIOCTOBEPHOM;

MCIOJIb30BaTh MPU BHINOJHEHUH Y4YEOHBIX 3aJJaHUI Hay4YHO-TIOMYJIIPHYIO JIUTEPaTypy
(U3MUECKOro Co/Aep)KaHMs, CIpaBOYHBIE MaTepHajbl, pecypchl ceTtu VHTepHer,
BJIaIETh MpUEMAMM KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHUs HHPOpMALUHU U3
OJIHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;

co3/laBaTh COOCTBEHHBIE NHCHMEHHBIE W KpPaTKHWE YCTHBIE COOOIICHHWs, 0000mas
MHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (PU3NYECKOTO COAEP)KAaHUsS, B TOM 4YHCIE
nyOJMYHO  MPEJICTaBIsATh  PE3yJbTaTbl IMPOEKTHOM WM  HCCIIEN0BATEIbCKOM
JESTeNbHOCTH, IPU 3TOM IPaMOTHO HCIIOJIb30BaTh M3YUYEHHBIM MOHATUHHBINA ammapaT
Kypca (pHU3UKH, COTPOBOXKIATH BHICTYIUICHHE MTPE3CHTAIHECH;

IIPU BBIMIOJHEHUN YYEOHBIX MNPOEKTOB M HCCIEI0BaHUN (U3NYECKUX MPOIIECCOB
pacripesiesiaTh 00sI3aHHOCTH B TPyNIE B COOTBETCTBHU C IMOCTaBJICHHBIMHU 3a/1a4aMH,
CIIEUTHh 3a BBIMOJIHEHHWEM IUIaHA JEHCTBUM M KOPPEKTHpPOBAaTh €ro, aJeKBaTHO
OLIEHMBAaTh  COOCTBEHHBIM  BKJaX B  JEATEIBHOCTb  TPYMNIBI,  BBICTPAUBATh
KOMMYHHMKaTHBHOE B3aHMOJIEHCTBHE, TPOSBIISs TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.



K xoniy oOyuenus B 9 kiacce mnpeaMeTHbIE pe3yibTaThl HA 6a30BOM YPOBHE JIOJIKHBI
oTpakaTh c(hOPMUPOBAHHOCTH Y 00YHaIOIIUXCSI YMEHUI:

HCIIONIb30BaTh MOHATHUS: CHUCTEMa OTCYETa, MaTepUalbHAash TOYKa, TPACKTOPHUS,
OTHOCUTEIIFHOCTh MEXaHHYECKOTO JBIKEHUS, nedopmanus (ynpyras, miacTuyeckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb W MEPErpy3KH, ILEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TeNO, IEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE,
MEXaHWYeCKWe KolebdaHWsi W  BOJHBL, 3BYK, HH(Pa3ByK U  YyIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JabHO30PKOCTh, CIEKTPhl HCIYCKaHMsS W TOTJoIleHus, anbda, Oera- W ramma-
U3JIy4E€HMS, U30TOIIBI, SACPHAst DJHEPreTHUKA;

paziauuaTth SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABIKEHHE, CBOOOIHOE MajIeHNe Tell, pPABHOMEPHOE
JIBWKEHUE 110 OKPYKHOCTH, B3aUMOJEWCTBHE TEJ, PEAKTHUBHOE JIBI)KCHHE,
KoJiebaTeNbHOE JBIDKEHHE (3aTyXalollue W BBIHYXKACHHBIE KoJeOaHUs), pPE30HAaHC,
BOJHOBOE JBWKEHWE, OTpPaXCHHE 3ByKa, MNPSIMOJUHEHHOE pacIpOCTpaHEHHUE,
OTpaXE€HUE U IIPEJIOMIICHUE CBETA, ITIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3I0KECHHE
O0ermoro cBera B CIEKTP M CIIOXKEHHE CHEKTPAJbHBIX IIBETOB, JUCIIEPCHS CBETa,
€CTECTBEHHAsl PAJUOAKTHBHOCTb, BO3ZHUKHOBEHHE JIMHEWYATOrO CIIEKTpa H3Iy4EHUs)
[0 ONHMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIHUX
IaHHOE (hU3UYECKOe SIBICHUE;

pacrno3HaBaTh NPOSBICHUE U3yUEHHBIX (PU3MUECKUX SBJICHUI B OKpY’KarolleM Mupe (B
TOM 4yHcie (HU3NYecKue SBIICHUS B MPUPOJE: MPUIUBLI U OTIUBBI, IBHKEHHE TUIaHET
ConHeYHOU CHUCTEMBI, PEAKTUBHOE JBM)KEHHUE KUBBIX OPIraHU3MOB, BOCIIPHUSITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHHE, CEMCMHYECKUE BOJHBI, I[yHAMH, 3X0, LBETa Tell,
ONTUYECKUE  SBJICHUS B  IpHUpoJE, OHOJOrMYeckoe JeicTBHE  BUAMMOTIO,
yIbTpaduOIETOBOIO M PEHTTEHOBCKOTO M3IIyYEHUH, €CTECTBEHHBIM DPaaUOAKTHUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPATUOAKTUBHOE W3IyYeHHE TPHUPOJHBIX MHUHEPAJIOB,
JeCTBHE PaIMOAKTUBHBIX M3JIYyYCHUN Ha OpraHU3M 4ejoBeKa), IMPU 3TOM MEePEBOIUTH
IIPAKTUYECKYIO 3a7auyy B Y4eOHYIO, BBLAEIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
(bu3nYECKUX SIBICHUM;

OIMCHIBATh M3YYEHHBIC CBOICTBA Tel U (PU3MYECKHE SIBICHUS, UCTIONB3YS (pU3HUecKue
BEJIMYMHBI (CpPEeHSs U MTHOBEHHAasl CKOPOCTh Tejla MpU HEPaBHOMEPHOM JIBHKEHUH,
YCKOPEHHE, IepeMEIIeHUe, IyTh, YIJIOBas CKOPOCTb, CWJIAa TPEHUS, CWJIA YIPYTOCTH,
CHJIa TSDKECTH, YCKOpPEHHE CBOOOJHOTO MaJeHHUs, BeC Teja, UMITYJIbC Tella, UMITYJIbC
CHJIBI, MEXaHH4eCKasi paboTa U MOIIHOCTb, MOTEHIMAJIbHAS YHEPIUs Tela, MOAHATOTO
HaJl IOBEPXHOCTHIO 3€MJIM, TOTEHIIMAIbHAS SHEPIHs CKATOU MPYKUHBI, KWHETUYECKAs
SHEprus, MOJHas MEXaHWYecKas SHeprus, MepuoJl M YacToTa KojeOaHWH, IInuHa
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCThb CBETA, IOKA3aTENb MPEIOMIICHUS
cCpenbl), IPH ONMUCAHWU TPABHIBHO TPAKTOBATh (PU3UUYECKUN CMBICT HCIIOJIb3YEMBIX
BEJIMYMH, OOO3HAueHUS M EAUHMIBI (PU3NYECKUX BEIMYUH, HAXOIUTh (DOPMYJIbI,
CBSI3bIBAIOIIME JAHHYIO (U3UUECKYI0 BEIMYMHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpadyKy U3yYeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYHH;

XapaKkTepu30BaTh CBOWCTBA Tel, (PU3HUECKUE SBICHUS U MPOIECCHI, UCIIONb3Ys 3aKOH
COXPAHEHUsl DHEPrUH, 3aKOH BCEMHUPHOIO TATOTEHUs, NPHUHLMII CYNEPIIO3UIUN CHII,
MIPUHIUI OTHOCUTEIBHOCTH [ 'anmuies:, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITyJIbCa,
3aKOHBI OTPaXCHUS M IIPEJIOMJICHUs CBETAa, 3aKOHBI COXPAHEHMs 3aps0BOTO U
MacCoOBOIO 4HCENl MpU SACPHBIX pEakUusxX, MpU HTOM JaBaThb CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBSACHATH (PU3MYECKHE TPOLIECCHl M CBOMCTBA Tel, B TOM 4YHCIE U B KOHTEKCTE
CUTyallMi  IPAaKTUKOOPUEHTHUPOBAHHOIO  XapakTepa:  BBIABIATbL  IPUYMHHO-



CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHUECKUX 1IaroB ¢ ONOpPOH Ha 2—
3 W3y4yeHHBIX CBOMCTBa (PU3MUECKHX SABIEHUM, (QUINYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEN;

pelaTth pacyéTHbIE 3aaui (ONHparoIIMecs Ha CUCTEMY U3 2—3 ypaBHEHHI), UCIIOIb3YS
3aKOHBl M (HOPMYJIbl, CBS3bIBAIOLIME (DPU3NYECKHE BEIWYMHBI: HAa OCHOBE aHajM3a
YCIIOBUSL 3a/ladyd 3alluChlBaTh KpaTKO€ YCJIOBHE, BBIABJIATH HENOCTAIOIINE WIIU
M30BITOYHBIC JIaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE Ui PELICHUS,
IIPOBOAMTH pacuéTbl U OLEHUBaTh PEATMCTUYHOCTh IOJYYEHHOIO 3HAYCHUS
(bu3M4eCcKoil BETUUNHBL;

pacrio3HaBaTh NPOOJIEMbI, KOTOpPbIE MOXKHO pELIMTh IPH TOMOLIM (HU3HYECKUX
METOJIOB,  HCIOJB3ysl ~ ONUCaHWE  MCCIEAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
IIPENIIOJIOKEHNE, OLIEHWBATh IPAaBWJIBHOCTh IOPSAAKAa NPOBEAEHHS MCCIEAO0BAaHUSA,
JIeNlaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUH U OIBITOB;

IPOBOJUTH ONBITHI N0 HAOMIOACHUIO (PU3UUYECKUX SBICHUN WM (QU3NYECKUX CBOMCTB
Ten (M3ydeHue BTOpOro 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuojia KojaebaHuil Npy>KMHHOTO MAasITHUKA OT Macchl Ipy3a U )KECTKOCTHU IPYKUHBI U
HE3aBHCHMOCTb OT aMIUIUTY/Ibl MaJIbIX KOJI€OAHUM, IPSAMOJIMHENHOE pacpOCTpaHEHUE
CBETa, pPa3jioKeHHe Oeoro cBeTa B CIEKTp, M3Y4YEHHE CBOMCTB H300pa’keHHs B
IUIOCKOM 3€pKaJie M CBOMCTB W300pakKeHHs TIpeaMeTa B COOHMparoield JIMH3E,
HaOJIIOIGHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3IYYEHHUs): CaMOCTOATENIbHO
coOHpaTh yCTaHOBKY M3 U30BITOYHOTO HaOOpa 000pyI0BaHMUs, OMTUCHIBATH X0/ OIBITA H
€ro pe3yJbTaThl, (POPMYIHPOBATH BBIBOIbI;

NPOBOJIUTH TPU HEOOXOAWMOCTH CEPUI0 TPSAMBIX H3MEPEHUH, Ompenesnss cpenHee
3HaYeHHe u3MepsaeMoil BelMMYuHbl ((OKYCHOE pacCTOSHHE COOUparonie JUH3bI),
000CHOBBIBATh BEIOOP crioco0a u3MepeHus (M3MEpUTENFHOI0 TpUdopa);

MIPOBOJIUTH HCCIICOBAHHE 3aBUCUMOCTEH (PU3MYECKHX BEIMYHMH C HCIOJIH30BAHHUEM
OpSAMBIX H3MEPEHUH (3aBUCUMOCTb IYTH OT BPEMEHU NpU PaBHOYCKOPEHHOM
IBIDKEHHMH ©0€3 HadaJbHOW CKOPOCTH, TepHoJa KOJIeOaHWH MaTeMaTHYeCKOTro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaK€HHs CBETAa OT yIJa MaJeHUs U
yria MpeJoMJIEHUs OT yria MaJeHus): IUIaHUpOBaTh UCCIIEOBAHHUE, CAMOCTOSATEIBHO
coOupaTh YCTaHOBKY, (HUKCHpPOBaTh pe3yJbTaThl IOJyYEHHOH 3aBUCUMOCTH
¢u3nUecKux BEIMYMH B BHIE TAOMUIl M rpaduKOB, JeNaTh BHIBOABI IO PE3yIbTaTaMm
UCCIIeI0BaHMS,

IPOBOJUTh KOCBEHHBIE HU3MEpPEHHUs (U3NUECKUX BEIUUUH (CpelnHss CKOpOCTh U
YCKOpEHHUE Tella MpU paBHOYCKOPEHHOM BM)KEHUHU, YCKOPEHHE CBOOOIHOIO MaJCHUS,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEHHs CKOJBKEHHUs, MEeXaHW4yeckas pabora u
MOIIHOCTh, 4YacTOTa M Tepuoja KojeOaHui MaTeMaTHUYecKoro M MPY>XKMHHOTO
MasTHUKOB, ONTHYECKass CuiIa COOHMpalomied JIMH3bI, pPAaJUOAKTUBHBIA (OH):
IUTAHUPOBAaTh HM3MEpPEHUs, COOMpPATh SKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIIOJHATH
U3MEpEHMS, CIEeAys NPEUIOKEHHON WHCTPYKIMH, BBIYUCIATH 3HAUYEHUE BEIMYUHBI U
aHAJIM3UPOBAaTh TOJY4YEHHbIE pE3yJbTaThl C YYETOM 3aJlaHHOM MOTrPENIHOCTH
U3MEPEHU;

coOmoaTh TpaBWiIa TEXHUKM OE30MacHOCTH TpuU paboTe ¢  JTabopaTOpHBIM
000opyI0BaHUEM;

pa3nnyaTh OCHOBHBIE NPHU3HAKK H3YYEHHBIX (U3NYECKUX MOJIENel: MaTepualibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJO, TOYEYHBIM HMCTOYHHMK CBETA, JIyd, TOHKAas JIMH3A,
IUTAHETapHAasi MOZEb aTOMa, HYKJIOHHAsI MOZIEJIb aTOMHOTO $/1pa;

XapaKkTepu30BaTb NPUHIUIBI JCHCTBUS M3yYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPONCTB C OIOPOH HA UX OMMCAHUs (B TOM YHCIIE: CIIUAOMETP, TaTUUKU MOJOKECHHUS,
paccTosSHUS U YCKOPEHHUSI, paKeTa, 3X0JI0T, OYKH, IEPUCKOI, oToanmnapar, ONTHYECKHUE



CBETOBOJIbI, CIIEKTPOCKOII, JIO3UMETP, Kamepa BuibcoHa), ncCnonb3ys 3HaHUS O
CBOMCTBAX (PM3NYECKUX SBJICHUN U HEOOXOAUMbIe PU3NUYECKHIE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMaTHUYHbIE PUCYHKH M3YUYEHHBIX TEXHHUECKUX YCTPOWCTB,
U3MEPUTENBbHBIX NPUOOPOB M TEXHOJIOTMYECKHUX IPOLECCOB IPH PEIICHUU Y4eOHO-
NPAaKTUYECKUX 3ajay, ONTUYECKHUE CXEMbI JJIS MOCTPOCHUS M300paXeHUH B IJIOCKOM
3epKaJie ¥ cOOMpPAIOLIEH JTHH3E;

MPUBOJIUTH TMpPUMEPHl (HAaXOAUTh HMHQOpPMAIMIO O MpHUMEpax) MPaKTHYECKOTO
UCTOJIb30BaHUS (PU3MUYECKUX 3HAHMKA B TOBCEIHEBHOW JKM3HU ISl OOecreueHHs
Oe3omacHOCTH TpU OOpalieHUH ¢ OpubopaMu U TEXHUYECKHMMH YCTPOWCTBaMH,
COXpAHEHHsI 3JI0POBbSI U COONIOJIEHHSI HOPM DKOJOTMYECKOTO IMOBEJICHHUS B
OKpY>Karolleu cpee;

OCYWIECTBIATh MOUCK MH(popManuu ¢usndeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENTFHO (OPMYJIMPYSI TOMCKOBBIA 3ampoc, HAaXOAWTh IyTH OMNpPEIeTICHHS
JOCTOBEPHOCTH TOJIyU€HHOH WHGPOpPMAllMM Ha OCHOBE HMEIOLIUXCSA 3HaHUM U
JIOTIOJIHUTENIBHBIX HCTOYHUKOB;

MCIOJIb30BaTh MPU BHINOJHEHUH Y4eOHBIX 3aJaHUI Hay4YHO-TIOMYJIAPHYIO JIUTEPaTypy
(GU3MUECKOro CO/Aep)KaHMs, CIpaBOYHBIE MaTepHajbl, pecypchl cetu VHTepHerT,
BJIaIeTh MpUEMAMM KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHUs HHPOpMALUHM U3
OJIHOM 3HAKOBOW CHUCTEMBI B JAPYTYIO;

co3/laBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OpMAIUH
U3 HECKOJBbKUX MCTOYHHMKOB (PU3MUECKOrO COJAEpKaHMs, MyOIMYHO MpPEeaCTaBIATh
pe3yJIbTaThl MPOEKTHOW WJIM MCCIIEI0BATENIbCKON /1€ATENbHOCTH, IPU 3TOM I'PaMOTHO
UCIMOJIb30BaTh M3YYEHHBIM MOHATUHHBIN anmapar H3y4yaeMmoro pasjena (U3UKU U
COINIPOBOXAATh BBICTYIUIEHHE Mpe3eHTalueil ¢ y4éroM OcOOEHHOCTEH ayJIuTOpHH
CBEPCTHHKOB.
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