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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa 1o (¢u3KMKe Ha YpPOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOOoBaHUN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbIx B PI'OC 00O, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIenmwu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO ~ Ha  (OpMHUpOBaHHE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio u3ydeHus (U3MKH Ha
JeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaraM  OOydeHHs, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHMs.
[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAesicHHe y4yeOHOro mMaTepuaia Mo rojam
o0ydeHust (1Mo Kjaccam), NpeajaraetT MPUMEPHYIO I[OCIEI0BATEIbHOCTh HM3YYCHHUS TEM,
OCHOBaHHYIK0 Ha JIOTUKE PpAa3BUTHUS NPEIMETHOIO COJAEPKAHMS M Y4€TE€ BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HENIbIO OKa3aHUS METOAMYECKONW TOMOIIY YIUTEIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3MKa SBISIETCA CUCTEMOOOPA3YIOLIUM /JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMUEH,
Ouonoruelt, actpoHoMueil M GU3NIECKOil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, TPEAOCTABISICT HamOoiee SICHbIe 00pa3lbl MPUMEHEHHs HAyYHOTO METOja
MO3HAHMS, TO €CTh CIIOCO0a MOIY4YeHUs JOCTOBEPHBIX 3HAHUN O MHpE.
Opna w3 rNMaBHBIX 3a7a4 (U3NYECKOTr0 00pa3oBaHUsl B CTPYKType oOIiero oopazoBaHus
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW TPaMOTHOCTM M HHTEpeca K HayKe Yy
o0yyJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IIpEIOaracT OBJIAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPAMOTHOCTBD:
® HAy4YHO OOBSACHSATH SIBICHUS;
® OIIEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0BAHUS;
® HHTEPHPETUPOBATH JAHHBIE U MCIOJIb30BaTh HAy4YHbIE JOKa3aTeNIbCTBA MJIs
IIOJIy4€HUS BBIBOJIOB.
Llenu wm3yueHust QU3MKKM HA YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs ONpEAETCHbI B
Konnenmnuu npenonasanus ydeOHoro npenMera «®@usnka» B 00pa30oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3yrolmMX OCHOBHBIE 00111€00pa30BaTENbHBIE POrPaMMBL,
yrBepxkaA€HHON pemenneM Kosnernn MununcrepctBa npocsemienust Poccuiickont denepannn
(mpotoko ot 3 nexabdbps 2019 r. Ne [1K-4BH).
Henu n3yyenus Gpu3nku:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOYy4aroIMXCs K HAyYHOMY HW3YYEHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE IMIPEJICTaBIECHUH O HAyyHOM MeETOAe TMO3HaHUs U (OPMHpPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;



e (opmupoBaHUE TPEACTABICHUN O poyid (PU3UKU ISl PA3BUTHUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHil;

® pa3BUTHE IMPEACTaBICHUI O BO3MOXHBIX cepax Oynaymed mnpodeccuoHanbHOMN
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOATOTOBKA K JalbHEHIIEeMY 00yYeHHIO B 3TOM
HarpaBJICHUH.

JocTmwkeHnne STHX IeNieil mporpamMmbl 1o (UM3MKe Ha YpPOBHE OCHOBHOTO OOILIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOLUX 3a1a4:

e [puoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHUHM BEIECTBA, O MEXaHHMYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e nnpuoOpeTeHHe YMEHUH ONUCBIBATH U  OOBACHATH (U3HUECKUE SIBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHME METOJOB pEIICHUs MPOCTEHIINX pPACYETHBIX 3a/lad C MHCIOIb30BAaHHEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YyMEHUW HAOMIOAATh MPHUPOAHBIC SBICHUS U  BBHIIOJIHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJIbHBIE HCCIEIOBAHUS C HCIOJIb30BAHUEM
WU3MEPUTEIIbHBIX TPHOOPOB;

e ocBocHHE MPUEMOB PabOThl ¢ HHpOpMAIUell (U3MUECKOTO COJEPIKAHUS, BKIIOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIN3 W KPUTHUECKOE
OILICHMBaHHE WH(OPMALIUU;

® 3HAKOMCTBO CO chepaMu MpodheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme no (pusmke nepeyeHb Ja00paTOPHBIX pabOT U ONBITOB HOCUT
peKOMEHaTeNbHBIA XapaKTep, Y4WUTENb JI€JaeT BBHIOOP MPOBEACHUS J1aOOpaTOpHBIX paboT U
OTBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA IKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKe.

[Iporpamma  pa3paboTaHa B COOTBETCTBUM ¢  y4dyeOHbIM  IutlaHom  MBOVY
bonbmedpycsackoit COILL Ne7» nist 6a30BOro ypoBHSI OCHOBHOTO oOmIero oOpa3oBaHHS C
UCIIOJIb30BAaHUEM  COBPEMEHHOr0  OOOpy/lOBaHUs  LIEHTpa  €CTECTBEHHO-HAYYHOM U
TEXHOJIOTHYECKOM HampaBieHHOCTH «Touka pocray. Ha 06a3ze mentpa «Touka pocray
ofOecrieunBaeTcs  peanuzanus  oOpa3oBaTENbHBIX MPOTPaMM  €CTECTBEHHO-HAy4YHOH U
TEXHOJIOTMYECKON HAaNpaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBMM C TpeOOBaHUSMU
3aKOHOJIaTeNbCTBA B chepe 0Opa3oBaHus U ¢ yUETOM pekoMeHaanuii PenepaibHOro oneparopa
yuebHoro npenmera «®Pusukay. Vcnonb3zoBanue obopynoBaHus neHtpa «Touka pocTtay npu
peanu3aluy JaHHOM padoueil mporpaMmbl MO3BOJISET CO3aTh YCIOBUS:

¢ I paClIUpCHUA COACPKaHUA KOJIBHOT'O (I)I/ISI/I‘{CCKOFO 06pa3OBaHI/IH;

* JJIsI TOBBIIICHUA HO3HaBaT€HBHOI>'I AKTUBHOCTHU O6y‘—IaIOHII/IXCSI B eCTeCTBeHHO—HaquOﬁ
obnacru;

* NI Pa3BUTHS JIMYHOCTH pebdeHka B mporecce oOydeHus: (U3MKH, €ro CIOCOOHOCTEH,
(GhopMHUPOBaHUS M YIOBJIETBOPEHHUS COIMATIBLHO 3HAYMMBIX HHTEPECOB M MIOTPEOHOCTENH;



* JIJIsl MHOXECTBO J1a00paTOPHBIX PadOT U HKCIIEPUMEHTOB 10 MporpaMmme «Pu3nka» padoThl C
OI[apéHHI:IMI/I MIKOJIbBHUKaAMH1, OpTaHU3allui UX Pa3sBUTUA B PA3JIMIHBIX OGH&CTHX
00pa3oBarebHON, TBOPUECKOU NeATEILHOCTH.



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®usnka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUpPa.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, IJIEKTPUUECKHE, MAaTHUTHBIEC, CBETOBHIE, 3BYKOBBIEC.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka m npyrue ecreCTBEHHbIE HayKH H3y4yaroT MPHPONy. EcTecTBEeHHO-HAy4YHBIH
METOJl TO3HaHMs: HaOJIIOJEHHE, IIOCTAHOBKA HAay4yHOTO BOIPOCA, BBIABM)KEHHUE TIMIIOTE3,
SKCIIEPUMEHT [0 TMPOBEpKEe THUIoTe3, O0ObsAcHeHue HalmogaemMoro spiaeHus. Onucanue
buznYeCKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuveckue, TEIUIOBbIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC SIBJIICHHUSL.

2. dusuueckue TpuOOPHI M MpOLEAYpa MPSIMbIX U3MEPEHHI aHATIOTOBBIM M IU(POBBIM

puoOpOM.

Jlabopamopnuvie padbomot u onvimol.

Omnpenenenne EHbI IEIEHUS MKaIbl HK3MEPUTEIHHOTO pUodopa.
N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPOTO TeIa.

Onpenenenue pasMepoB MajbIX TEN.

kv

W3mepenne TtemrepaTypbl MNpU TOMOIIM KUAKOCTHOTO TEPMOMETpAa W JaTudKa
TEMIIepaTyphbl.
6. IlpoBeneHue wuccienoBaHHMs O MPOBEPKE THUIIOTE3bl: JAIbHOCTh MOJETA IIapUKa,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM 00JIbIlIE, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nen 2. [lepBoHayaibHble CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBS3b CKOPOCTH JBHKEHHUS YacCTHI[ C TEMIIEPaTypOH.
BbpoyHnoBckoe nBmwkenue, nuddysus. BzaumoseiicTBue YacTHI[ BEUIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHpleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U TBEPIBIX
(KpucTa/TMYeCKUX) Teld. B3auMOCBSA3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIx
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIpHBIM CTpoeHreM. OCOOCHHOCTH arperaTHhIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGnronenne 6pOyHOBCKOTO JIBMKEHUS.

2. Hab6monenue nuddysun.

3. HaGmronenue siBIeHUI, OOBSICHSIOMIMXCS MPUTSHDKEHUEM WU OTTAKMBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OueHka aAuameTpa aToMa METOJIOM PSAOB (C UCIIOIb30BaHHEM (GoTorpaduii).

2. OmnbITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO ACHCTBHSI CUIT MOJIEKYJISIPHOTO MTPUTSKEHUS.

Paznea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.



Mexannueckoe JBr>keHue. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOpPOCTh.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBHXKEHUH. Pacuér myTu U BpeMeHU ABUKEHUSI.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBUe Tell Kak NpUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojerctBus Ten. Cuia ymnpyroctd u 3akoH ['yka.
W3mepenne cuibl ¢ MOMOIIBIO JUHAMoMeTpa. fIBieHue TAToTeHus W cuia Tsokectu. Cuna
TSKECTH Ha Jpyrux IuiaHerax. Bec tenma. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHozeicTByromas cuil. Cuna TpeHusi. TpeHue CKOJIbXKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
HaburoneHue siBjaeHUS] UHEPLUH.

HabGmonenve n3smMeHeHus: CKOPOCTHU MPU B3aUMOJICHCTBUH TEJL.
CpaBHeHME Macc MO B3aUMOJCHCTBUIO TEIL.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

A

Jlabopamopnwvie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO IBMIKEHHUS (IIApUKa B KUIKOCTH, MOICIH
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

2. Ompenenenue cpenHed CKOPOCTU CKONBXKEHHsI Opycka WM IIapuKa MO HAKIOHHOM
MIJIOCKOCTH.

3. Omnpenenenue MIOTHOCTU TBEPIOTO Tea.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTsiKeHHs (IedopMaiii) NPy KUHBI OT
MPUIIOKEHHOM CUJIBL.

5. OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja U
XapaxkTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Jasnenue. CriocoObl yMEHBIIICHUS U YBETTMUEHUS NaBieHus. JlapieHnue ra3a. 3aBUCMMOCTh
JaBJIieHUA Ta3a oT o0bEMa, Temneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH l[lackans. [THeBmarnueckue MammHbl. 3aBUCUMOCTb JABJIECHUS KUIKOCTH OT
ryounsl.  [mapocratmdeckuit  mapamokc. CooOmaromuecs cocyabl.  [‘mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
o6onouku 3emnu. Onbir Toppuuennu. M3mepenue aTrmMocpepHOro aaBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 18 wu3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JleticTBHE )XUIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPATypBhI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0maronecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

Nk L=



3aBUCHMOCTh BBITAIKUBAIOMICH CHIIBI OT O00BEMA MOTPYKEHHOW 4YacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAaHUE WM TMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuusie pabomot u onvimol.

I.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTb
YacTH TeJa.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JCUCTBYIOIIEH HA TEJNO, IOrPYKEHHOE B
JKUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLICH CHIBL, JACUCTBYIOLIEH Ha TEJIO B
JKUJKOCTH, OT MACCHI TeJIA.

OnbIThL, TEMOHCTPUPYIOLIKE 3aBUCUMOCTh BBITAJKHBAIOLIEH CHJIIbI, IEUCTBYIOLIECH HA
TEJNO B JKUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KUAKOCTh YaCTH TEJIa U OT IUIOTHOCTH
JKUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKU U ONpeIeieHue e
rpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JHeprusi.
Mexanunueckast pabota. MOIIHOCTb.

HpOCTBIe MCXAaHU3MBbI: pbIyar, 6.]'IOK, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IJ'IO PaBHOBCCHA

pblyara.

HpI/IMCHCHHC I[IpaBujila paBHOBCCHUA pbIdyara K 6J10Ky. «3010TOC IIpaBUJIO» MCXAaHHUKH.

KIIJ] npocTsix MexaHu3MoB. [IpocTblie MEXaHU3MBI B OBITY U TEXHUKE.
Mexanunyeckas sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpaienue

OJIHOT'O BHUJAa MEXaHUYECKOM OHCPI'vU B ,Z[perfI. 3akoH COXpaHCHHA DOHEPTUHU B MCXAHUKCE.

Hemoncmpayuu.
1. IIpumepsl IPOCTBIX MEXAHU3MOB.
Jlabopamopnuvie padbomot u onvimel.
1. Ompenenenue paboOThl CHIBI TPEHHUS TPU PABHOMEPHOM JIBWKEHHU Tela I10
TOPU30HTAILHON TOBEPXHOCTH.
2. HccnenoBaHue ycloBHIl paBHOBECHS pbluara.
3. Usmepenue KIIJl HakTOHHOM MJIOCKOCTH.
4. H3ydeHune 3aKOHA COXPAHEHUS MEXAaHUYECKOM dHEPIUN.
8 KUIACC

Pa3nen 6. TenioBble IBJIEHNU.

OCHOBHBIE MTOJIOKEHUS MOJIEKYIISIPHO--KMHETUYECKOM TEOpUU CTPOEHUs BellecTBa. Macca
W pa3Mepbl aTOMOB U MOJEKyJI. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.

Mopenu TBEPIOTO, )KUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyueckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB Tra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIAPHO--KUHETHYECKOM Teopun. (CmauMBaHWE M KanwuIIpHbIE sBIeHUsA. TeroBoe
pacIIMpEeHHE U CKATHE.

Temmeparypa. CBsi3p TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBM)KCHHS YaCTHIIL.
Buytpennsst sHeprusi. CmnocoObl W3MEHEHHMsS BHYTPEHHEH OJHEpruu: Terionepenada u
coBepireHre paboThl. BUpl Teruionepenaun: TeriIonpOBOAHOCT, KOHBEKIUS, H3ITYYCHHUE.



KommuectBO Temnorel. YaelnpHas TEIUIOEMKOCTH BeIllecTBa. 1e€IUI0O0OMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lnaBneHue W OTBepJeBaHUE KPUCTATMYCCKHX

BCHICCTB.

Kunenue.

VYaenbHas TemnoTta IutaBneHus. I[lapooOpazoBanue u KoHAeHcaius. Mcmaperwe.
VYaenpHas TemjaoTra mapooOpa3oBaHUsA. 3aBHUCHUMOCTh TEMIIEPATypbl KUIEHHUS OT

aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIMBA. Y IeJbHas TEIJIOTa CrOPAHUS.

[Tpunnuner pabotel TeruoBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aI[UTa OKPY>KarOIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHHS DHEPTUHU B TEIUIOBBIX IIPOLIECCaXx.

Hemoncmpayuu.

1. HaGnronenne 6pOyHOBCKOTO JBHIKEHUS.

2. Hao6monenue nuddysuu.

3. HabnroneHue siBIeHUI CMauyMBaHUS U KaIWJUISIPHBIX SBJICHUH.
4. HaGmroneHnue TenjaoBOoro pacuiupeHus Tel.

5. V3MeHeHue naBieHUS raza Mnpu U3MEHEHHH 00bEMa 1 HATPEBAHUM WU OXJIAXKIACHUM.
6. IlpaBuna usmMepeHus TEMIEPATYypPHI.

7. Bunzsl Temionepeaayn.

8. OxnaxxaeHue Nnpu COBEPILIEHUU padOTHI.

9. HarpeBaHnue npu coBepiieHUN padOThl BHEIIHUMU CHIIAMHU.
10. CpaBHeHHE TETUIOEMKOCTEN Pa3IMYHBIX BELLIECTB.

11. HaGmroneHue KumeHwus.

12. HabnroneHue nocTossHCTBA TEMIIEPATyphl MIPH IJIABJICHUH.

13. Monenu TEMI0BbIX IBUTAaTENIEH.

Jlabopamopnwvie pabomot u onvimeul.

kv

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYJISIPHOTO TPUTSKCHHUS.

OnbITHI IO BhIpAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITHI IO HAOIIOIEHUIO TETNIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHIIA.

OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCHMOCThH JIaBJIGHHUSI BO3JayXa OT €ro oOnéMa u
HarpeBaHUs WM OXJIAKICHHUS.

[IpoBepka THMOTE3bl JMHEHHOW 3aBUCUMOCTH [UIMHBI CTOJOWKA >KUIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

HaGmronenve n3MeHeHuss BHYTPEHHEW HPHEPTrUU Tejla B Pe3yNibTaTe TeIuionepeaadu u
paboThl BHEIITHUX CHII.

HccnenoBanue sBlIeHUS TETNIO0OOMEHA MPY CMEIIMBAHUN XOJIOJHON U TOpSTueit BOJIBI.
OnpeneneHre KONMMYECTBA TEIUIOTHI, TOIYYEHHOTO BOJOW TMpHU TEIIO0OMEHE C
HarpeThiM METAJUTMYECKUM ITHITHHIPOM.

Onpenenenre yaeabHOU TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca uCrnapeHusl.

OrnpeznenieHre OTHOCUTENBHON BIAXKHOCTH BO3/yXa.

Onpenenenre yaeabHOW TEIUIOTHI MIJIaBJICHUS JIbA.

Paszgea 7. diiekTpuyeckne 1 MarHMTHbIE SIBJICHUS.

OnekTpuzanusi Ten. J[Ba poma 3JIEKTpUUECKUX 3apsAloB. BzaumopnelcTBrue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCUMOCTH CHIIBI B3aWMOJCUCTBUS 3apSKCHHBIX TEI OT BEIUYUHBI
3aps70B U PACCTOSTHUS MKy TEIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTh 3yiekTpuyeckoro mnosis. [IpuHiun cynepno3uuuu
ANEKTPUUECKUX MOJieH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3jeKkTpuueckuil 3apsan. CrpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUIT TOK. YCIOBUS CYHIECTBOBAHMS 3JIEKTPUUYECKOro ToKa. McTouHmkmn
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKAa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuyeckass 1enb. Cuna Toka. OnekTpudeckoe HamnpsikeHue. ConpoTUBIICHUE
MIPOBOJIHUKA. Y IEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma [ ydacTka Lenu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTpUUECKOro ToKa. 3akoH Jxoyns—JleHna. DnekTpuuyeckue Henu
U TIOTpeOUTENH 3JIeKTpUIecKoil sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3aumopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
MaruauTtHoe noje 3eMiu U €ro 3HaueHue i xKu3HU Ha 3emiie. OnblT Dpcrena. MaruutHoe 1osie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. JIeCTBUE MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb HOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTAaTENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SBneHue  anekTrpomMarHuTHoM  uHaykuuu. IlpaBuino  JleHna.
Onextporeneparop. CrocoObl MOMYyYSHHS JIIEKTPHUUECKOW DHEPrHU. OIJIEKTPOCTAHLIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa neKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U JIEUCTBUE IIEKTPOCKOMA.
DJIeKTpOCTaTUYECKAsA UHTYKLIUS.
3aKOH COXpaHEHMsI SJIEKTPUUECKUX 3apsi/I0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenrpoBaHU€e CHIIOBBIX JIMHUH 2JIEKTPUUECKOTO TIOJIS.
VcTOYHUKH IOCTOSTHHOTO TOKA.
JIefiCTBHS 2IIEKTPUYECKOTO TOKA.
. DNEeKTPUYECKHUM TOK B )KHUJIKOCTH.
. I'a30BBIi1 pazpsz.
. I3MepeHnue cuibl TOKa aMIepMeTpOM.
. I3MepeHnue 31eKTpruuecKoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar n Mara3uH cOnpOTHBIICHHUM.
. B3aumoeicTBue NoCTOSIHHBIX MarHUTOB.
. MozennpoBaHue HEBO3MOXKHOCTHU Pa3AeIE€HUs MOJICOB MarHUTA.
. MonienrpoBaHue MarHUTHBIX MOJI€H MOCTOSHHBIX MarHUTOB.
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. OneIT Opcrena.
. MarnuTtHoe nojie Toka. JJIEKTPOMarHmr.
. JleficTB€ MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
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. DIEeKTpOIBUTATENb TOCTOSIHHOTO TOKA.

. UccnenoBanue siBIeHUS AIEKTPOMArHUTHOM MHYKITHH.

. OnbiTel @apanest.

. 3aBUCUMOCTb HaIpaBJIE€HUS MHAYKLIMOHHOIO TOKa OT YCIOBUH €r0 BOZHUKHOBEHUSI.
. DIeKTporeHepaTop NOCTOSIHHOTO TOKa.
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Jlabopamopnusie pabomul u onvimeot.

OnBITHI MO HAOTIOCHUIO SNIEKTPU3AIUHU TNl MHAYKIIUEH U PU CONTPUKOCHOBEHUH.
WccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJISl HA TPOBOJHUKH U TUAJICKTPUKH.
COopka u mpoBepka padOThI JIEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HApsHKCHUS.
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HccnenoBanue 3aBUCMMOCTU CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS
pE3UCTOpa U HANIPSDKCHUS HA PE3UCTOPE.
7. OmnbITel, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  DJIEKTPHUYECKOIO  CONPOTHBIICHUS
IIPOBOAHMKA OT €T0 JJIMHBI, IUIOIIAU [OIIEPEYHOr0 CEYEHUS U MaTepHala.
8. IlpoBepka mpaBuia CIOKEHUS HANpPSDKEHUH IPU IOCIIENOBATEIBHOM COEIMHEHUU
JBYX PE3UCTOPOB.
9. IlpoBepka nmpaBuia JUisl CUJIbI TOKA IIPY MAapaJJICIIbBHOM COEAMHEHUN PE3UCTOPOB.
10. Onpenenenne paboThl MEKTPUIECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.
11. Onpenenenrie MOIHOCTH IEKTPUUECKOT0 TOKA, BBIIEIIEMOM Ha pE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTU CUJIBI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT HaIPsLKEHUS
Ha HEW.
13. Onpenenenue KI1/I narpeBarens.
14. ViccnenoBanne MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.
15. U3yyeHne MarHWTHOrO TMOJIS TIOCTOSHHBIX MarHUTOB MpPH HUX OOBEAUHEHUH U
pa3JelIeHuN.
16. VccnenoBanue AeMCTBUSI 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbl B3aUMOJICHCTBUS KATYILKH C TOKOM U
Mar"ura oT CHJIbl TOKa U HaIlPaBJICHUS TOKA B KaTYIIKE.
18. U3yuenue neiicTBU MarHUTHOT'O TI0JIS1 HA IPOBOJHUK C TOKOM.
19. KoncrpynpoBanue u u3y4eHue padoThI AJICKTPOABUTATEIS.
20. Uzmepenune KIIJ] anekTpoBUraTeIbHON YCTAaHOBKHU.
21. OnbITEl MO HCCIENOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOW MHIYKIMH: HMCCIEAO0BaHUE
M3MEHEHUH 3HAYCHMsI U HAaIPABJIEHUS MHAYKIIMOHHOIO TOKa.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nwxeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoOIMHENHOEe JABMXKeHHE. HepaBHOMepHOe
npsiMoiuHeHoe aBmkeHue. CpenHssi U MTHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JBHKEHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMonnHeiiHoe aprkeHne. CBo6ogHoe najgeHue. OnbIThl
[Nanunes.

PaBHOMepHOE ABMXEHHE MO OKPYXKHOCTH. [lepuon m yactora oOpamenus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoit 3akoH Herorona. Tperuit 3akoH Herotona. Ilpuniun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUs, Cujla TPEHHS
[IOKOS1, APYTUE BUABI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMHMPHOI'O TATOTEHMs. YCKOpEHHE CBOOOIHOIO MajeHUs.
JBuxenune 1uaHer Bokpyr Comnnna. IlepBas kocmmueckas ckopocTe. Heecomocts u
HEepPErpy3KH.

PaBHOBecue marepuaabHON TOUKH. AGCONIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChIO BpaiieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3menenue umnyinbca. Mmmynsc cuibl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanuueckass pabota U MouHOCTb. PaboTa cun Tskectu, ynpyroct, tpeHusi. Cs3b

OHCPIuun

n pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEjia, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIH.

IToTrenumanpHas 3Heprus cxaroi npyxxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.
Hemoncmpayuu.

1.
2.
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7.

8.

9.

10.
11.
12.
13.
14.
15.
16.

Ha0nroneHne MexaHM4YecKoro ABMKEHMsI TeJla OTHOCUTENBHO PA3HbIX TEJl OTCUETA.
CpaBHeHue MyTell U TPaeKTOPUM JBUKEHHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
pa3HBIX TEJI OTCUYETA.

H3MmepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKECHHUS.

Habumronienne aBM>XeHUs Tesla 0 OKPYKHOCTH.

Habumronenne MexaHMuecKuX SIBJICHUN, IPOUCXOAIINX B cucTteMe orcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTEJIbHO KaOUHETa (U3UKH.
3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CHJIBL.
HabnroneHne paBeHCTBa CUII IPU B3aUMOJECHCTBUY TEIL.

M3meHeHune Beca Teja Npu YCKOPEHHOM JBUKEHUU.

Ilepenaya nMiysibca Ipyu B3aUMOJEHCTBUH TEIL.

[TpeoOpa3oBaHus 3HEPrUM MPH B3aUMOICHCTBUHU Tell.

CoxpaHeHue UMITyJbca IPU HEYIPYTOM B3aUMOAECHCTBUM.

CoxpaHeHue UMITyJIbca IPpH a0COMIOTHO YIPYTOM B3aUMOJEHCTBHH.

HaGnronenue peakTUBHOTO IBUKEHHUS.

CoxpaHeHue MEXaHU4YeCKOM 3HEPTuH MpH CBOOOIHOM Ha/IeHUH.

CoxpaHeHne MEXaHU4YECKOW SHEPTUH NPH JIBUKEHUU TeJla MO/ 1eUCTBUEM IPYKUHBI.

Jlabopamopnwvie padbomot u onvimol.

1.

KoHcTpynpoBanue TpakTa Al pa3roHa M JalbHEHIIero paBHOMEPHOIO JIBHXKEHMS
HIapHKa UM TEJIEeXKKH.

Omnpenenenue cperHel CKOPOCTH CKOJBXEHHsS OpycKa WM JBMXKEHHUS IIapuKa IO
HAKJIOHHOM INIOCKOCTH.

OmnpeneneHue yYCKOpeHHs Tejla NMPH PaBHOYCKOPEHHOM JIBUKEHMH I10 HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBM)XEHUU 0€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka TrUIOTE3BI: €COM MpPH PABHOYCKOPEHHOM JBIDKEHHMHM 0e3 HadalbHOU
CKOPOCTH IIyTH OTHOCSTCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
POMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHJIbBI HOPMajbHOTO
JTaBJICHUSL.

Onpenenenne k03P PULIMEHTA TPEHUS CKOIBKEHHS.

Omnpenenenne KECTKOCTU MPYKUHBIL.



9.

Onpenenenne pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM JIBXKEHUM Tejla IO
TOPU30HTAJIBHON TOBEPXHOCTH.

10. Onpenenenrie pabOThl CHUJIBI YIPYTOCTH MpPH MOABEME Tpy3a C HUCIOIH30BAHUEM

HCEIIOJABH>XKHOI'O U IIOABHXKHOI'O OJIOKOB.

11. M3y4yenue 3akoHa COXpAHEHUSI SHEPTUU.

Pa3znen 9. Mexanuveckue Koj1e0aHUSA U BOJHBI.

KonebarenbHoe npmkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWA: MEpPHOJ, YacToTa,
amuntyna. MaTtematuueckuid W NPYXKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu Mpu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue koneOanus. BeiHykIeHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa Mexanuueckux BoJH. [IpogonapHble U onepeyHbie BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH

e€ pacpocTpaHeHus. MexaHndyeckue BOJIHbI B TBEPJIOM TeJie, CEHCMUYECKHE BOJTHBI.
3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3ByK U ylIbTpa3BYK.
Hemoncmpayuu.
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Habmonenune xonebanuil Te Mo/ 1€HCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
HaGnronenue koneOaHMii rpy3a Ha HUTU U Ha IIPY>KUHE.

HaOnroneHnue BoIHYX/IEHHBIX KoJeOaHHi U pe30HaHca.

Pacnpoctpanenue npooabHBIX U MONEPEYHBIX BOJTH (HA MOJIENHN).
HabmoneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopnuvie pabomot u onvimeul.

1.
2.
3.

7.

Omnpenenenue 4acToThl U Ieproia KoiaeOaHui MaTeMaTHYecKoro MasTHHKA.
Omnpenenenne 4acToThl U Ieproia KoiaeOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBHCHMOCTU Ieprojia KoyieOaHWH IMOJBEHIEHHOTrO0 K HHUTU Ipy3a OT
JUIMHBI HUTH.

HccnenoBanne 3aBUCHMOCTH TIepHOJa KOJICOaHWH NMPYKMHHOTO MAasTHUKA OT MacChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuoja KojeOaHuil rpys3a, MOJABELUIEHHOTO K HUTH, OT
Macchl Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTh IepHofa KojeOaHUH MpYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

N3mepenue yckopeHHst CBOOOIHOTO MaI€HUSI.

Pa3nesn 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJTHBI.
DNEKTPOMarHuTHOE ToJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkasa 35eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHuE 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBOIICTBA JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE cBOIICTBaA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne cBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIJIBHOTO TenedoHa.

Paszngea 11. CBeToBbIE SIBJICHUS.
JlyueBast monens cBera. Mcrounuku cBeta. [IpsiMonuHelHOe pacnpOCTpaHEHHE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpaK€HUs CBETA.



[Ipenomnenue cBeta. 3aKoH npenomieHus cBera. [loaHoe BHyTpeHHEe OTpakeHUE CBETa.

Hcnonp30BaHNE IOJHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKUX CBETOBOAAX.

Jlunza. Xox nyuedr B nmH3e. OntHyeckas cucreMa (oToanmapaTta, MHUKpPOCKOINA U
Tesneckona. I’ a3 kak ontudeckas cucremMa. bim3opykocTs U 1aabHO30PKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. Cll0’keHNE CIEKTPaIbHbIX 1IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

0.
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[TpsimonMHEHOE pacIpOCTPAHEHHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n300paXkeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomuenue ceera.

ONOTUYECKUN CBETOBO/I.

Xon JIydeit B coOuparomiei JTuH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[TosryueHnue n300paxeHUit ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus doroanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mognens rinasa.
11. Paznoxenue 0enoro cBera B CIEKTP.
12. TTony4yenue 6€10T0 CBETA MPHU CIIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.
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HccnenoBanue 3aBUCHMOCTH yTJIa OTPaKEHHUSI CBETOBOT'O JIy4a OT YIJjla MaeHHS.
N3y4enue xapakTepuCTHK H300pa)KeHUs IIPeIMETa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yIJIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MaJeHUs Ha
TPaHHLE «BO3TYX—CTEKIO».

[Noyuenne n300pakeHHid C TOMOIIBIO COOMPAIOIIECH JTHH3HL.

Omnpenenenne GOKYCHOTO PaCCTOSIHUS M ONITHYECKOI CHIIBI COOMPAIOIEH JTUH3BL.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HMX HAOMIOJEHHM Yepe3 IIBETOBBIE
(GUIBTPBI.

Pa3nen 12. KBanTtoBble siBJIeHUsI.

OmneiTel Pesepdopaa u nnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHre ceera atoMoM. KBauTsl. JInHeHyaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-usnydeHus. CTpoeHHE aTOMHOTO sJipa.
Hyknonnas mogmens aromHoro sijapa. M3otomsl. PaanoaktuBHble TmpeBpainenus. Ilepuop
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHble peakyy. 3aKOHBI COXPAHEHMsI 3apsJ0BOIO U MAaCCOBOTO YHMCEN. DHEPIUs CBS3U
aToMHbIX saep. CBsa3p Macchl U dHepruu. Peakumm cuHTe3a W aeneHus suep. Mcrounuku
sHeprun CoJIHIA U 3BE3 L.

Snepnas sHepreTuka. JIecTBUA pagMOAKTUBHBIX U3IyYE€HUIN HA )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

1. CrnekTpsl N3y4yeHus U MOIJIOIIEHNUS.

2. CnexTpsl pa3IM4HbIX T'a30B.

3. CnekTtp BoaopoAa.

4. HabmoneHue TpekoB B kamepe Bunbcona.

5. Pabora cuérunka HOHU3UPYIOIUX U3TYyUCHUH.

6. Perucrpauus uzinydeHus NPUPOJHBIX MUHEPATIOB U MPOTYKTOB.



Jlabopamopnusie pabomul u onvimot.

1. HabmioneHue CIIONIHBIX U JIMHEHYATHIX CIEKTPOB H3ITyUCHHUS.

2. HccnepnoBaHue TpPEKOB: HM3MEPEHUE HHEPIMM YacTHUILBl IO TOPMO3HOMY HyTu (1O

dboTorpadusim).

3. H3mepeHue paarioakTUBHOTO (hOHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENBEHO--0000IIAIOIIMKA  MOAYJIb TpPEAHA3HAYeH I CUCTeMaTH3alluu |
0000111eHUs TPEMETHOTO COJIEPKaHMsI U OMbITa 1EATEIbHOCTH, IPUOOPETEHHOTO NPU U3yYEHUN
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY I10
¢du3uke 1751 00yJaroUIMXCsl, BHIOPABIINX STOT YUeOHBIN MpeaAMET.

[Ipy u3ydyeHUM JAHHOIO MOJYJS pPEATU3yIOTCd M CHCTEMaTU3UPYIOTCS  BU[BI
NEeSITEeIbHOCTH, Ha OCHOBE KOTOpBIX oOOecneunmBaeTcs JOCTHXKEHHE MPEIMETHBIX U
METaIpEeIMETHBIX IUIAHUPYEMBIX Pe3yibTaTOB 00yueHHs, (POPMHUPYETCS €CTECTBEHHOHAayuHas
IPaMOTHOCTb: OCBOECHHME HAy4YHBIX METOJIOB HCCIICOBAHUS SIBICHUNH MPUPOABI U TEXHUKH,
OBIIQICHUE YMEHHSAMH OOBSICHATH (U3UUECKUE SBICHUS, MPHUMEHSS TOIyYCHHBIC 3HAHMS,
pelaThb 3aJauu, B TOM YHCJIe KaUeCTBEHHBIE U SKCIIEPUMEHTAIbHbIE.

[TpuHIMNMAIBHO NEeSITEIbHOCTHBIM XapakTep AAHHOTO pasjelia peaau3yercs 3a c4éT TOro,
YTO 00YYaroNIuecs BHIMOIHAIOT 33aaHUs, B KOTOPBIX UM IPeJIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3HUECKHUE SIBICHUS
B OKpY’Karolleil pupo/ie U MOBCEeIHEBHON )KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI MCCIEIOBaHUSA (PU3MUECKUX SIBJICHUM, B TOM 4HCIe A
IIPOBEPKHU TUIIOTE3 U MOIYYEHUS TEOPETUUECKUX BbIBOJIOB;

OOBSCHATh Hay4YHbIE OCHOBBI HAmOOJEEe BaXXHBIX JIOCTH)KEHUH COBPEMEHHBIX TEXHOJOTHH,
HalpuMmep, MPAKTUYECKOIO HCIOJIb30BaHUS PA3JIMUYHBIX HCTOYHHUKOB SHEPrMM Ha OCHOBE
3aKOHa MPEBPAILEHUS U COXPAHEHHsI BCEX U3BECTHBIX BUJIOB SHEPIHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHWs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUS Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONIUE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIUTAHUS:

(] mposiBIeHHE UHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM (pU3UUECKOi
HayKH;

(] IEHHOCTHOE OTHOIIEHHUE K JOCTHXKEHUSIM POCCUICKUX YUEHBIX --(DH3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

] rOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYKJIEHUH OOLIECTBEHHO 3HAUYUMBIX U 3TUYECKHX
poOJIeM, CBA3aHHBIX C MPAKTUYECKUM NIPUMEHEHUEM JTOCTHKCHUN (DU3UKH;

[ ocO3HaHME BaKHOCTH MOPAJIbHO--3TUYECKUX IIPUHIUIIOB B JEATEIIBHOCTH YYEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

[l BOCHIpUATHE 3CTETUYECKUX KadeCTB (PM3MUYECKON HayKu: €€ TapMOHUYHOI'O IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 TO3HAHHUA:

] oco3HaHMEe EHHOCTH (HM3MYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAaHHS MHpA,
OCHOBBI Pa3BUTHs TEXHOJIOIMH, BaKHEHMILIEH COCTABIISAIOIEH KYJIbTYpBI;

[l pa3BUTHE HAY4YHOU JTH0003HATEIBLHOCTH, HHTEpPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSl U SMOLMOHAJIBHOI0 0JIArONMOTYYHS:

[] oco3HaHME IIEHHOCTH O€301MacHOr0 00pasza >KU3HM B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaKHOCTH MpaBWJl O€30IIaCHOrO IOBEAEHUS Ha TpaHCIOpPTe, Ha JA0porax, ¢
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHUX YCIOBHSX;

] chopMHpPOBAaHHOCTH HaBbIKA pediIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOro
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BOCIUTAHUSA:

[] akTHBHOE Y4acTHe€ B PELIEHUH MPAKTHYECKHX 33aJay (B paMKax CeMbHU, 00pa3oBaTeIbHON
OpraHu3alM, TOpojAa, Kpas) TEXHOJIOTMYECKOM M  COLMAIbHOM  HampaBiIE€HHOCTH,
TpeOYIOMIMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

[l mHTEpeC K MPAKTUYECKOMY U3yUeHHIO Mpodeccuil, CBA3aHHBIX ¢ (PUUKOI;

7) 3IKOI0THYECKOr0 BOCTIMTAHUSA

[] opueHTalusi Ha NpUMEHEHHE (QU3NYECKUX 3HAHWHM JUIsl pelieHus 3a1ad B oOsactu
OKpY’KaIOIllel Cpenbl, MUIAHUPOBAHUS ITOCTYNKOB M OLEHKH MX BO3MOJKHBIX IOCIEACTBHUM
TUISL OKPYKAIOIIEeW Cpenbl;

[ ocozHaHue T100AIBHOIO XapaKTepa KOJIOTHYECKUX MPoOIeM U MyTel UX PelIeHus;

8) aganTannu K M3MEHSIOIMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

[J moTpeOHOCTh BO B3aMMOJCHCTBUM TMpPH BHINOJHEHUH HCCIEAOBAaHUNH M IPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

(] MOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO e TeIbHOCTD;

(] moTpeOHOCTh, B (OPMUPOBAHUU HOBBIX 3HAHWUN, B TOM 4Hcie (OPMYIUPOBATH HJEH,
MOHATUS, TUIIOTE3bI 0 PU3NYECKUX 00BEKTAX U SBICHUSX;

[] oco3Hanue NeUIIMTOB COOCTBEHHBIX 3HAHUN U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;



e [J mIaHMpOBaHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHUM;

° l CTPCMIJICHHUC QAHAJIMU3UPOBATL W BbIABIIATL B3aUMOCBA3U TIPHUPOMHL, onecma u

HSKOHOMHKH, B TOM YHCJIE C MUCII0JIb30BaHUEM (DU3NUYECKUX 3HAHUI;
e [] OmEHKAa CBOMX JEHCTBHM C Y4ETOM BIMSHUSA HA OKPYXKAIOLIYI0 CpEly, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHHS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocsi Oyayr cGOpMUPOBAHBI MeTalpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME I103HABATEJIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JECHCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCaJbHbIE YUeOHBIC NICHCTBHS, PETYIATUBHBIC YHUBEPCAIbHbIC YUeOHbIE IEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJISITH U XapaKT€pU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(DUKAIINN, OCHOBAHUS JJI1 00OOIICHHUS
U CPaBHCHUS;

BbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPECYHA B paCCMATPHUBACMBIX (baKTaX, JaHHbIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIIIUXCA K (1)I/I3I/I‘~I€CKI/IM SABJICHUAM,

BBIABJIATE HNPUYUHHO--CJICACTBCHHBIC CBA3W IMPHU HM3YUYCHUH (1)I/ISI/ILI€CKI/IX SIBICHUN H
IPOLIECCOB, JeNaTh BBIBOABI C HCIIOJIB30BAHUEM JEIyKTUBHBIX W WHIYKTHBHBIX
YMO3aKIJIFOYEHUH, BBIBUTaTh TUIIOTE3BI O B3aUMOCBS3AX (PU3NUYECKUX BEIIUYMUH;
CaMOCTOSITENIFHO ~ BBIOMpATh CIocod pemieHuss y4eOHOW  (U3MYecKodl 3amauu
(cpaBHEHHE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOIXOASIIETO C
Y4€TOM CaMOCTOSTEIbHO BbIIETICHHBIX KPUTEPHEB).

ba3oBble nccienoBarejbCcKue AeiCTBHUA:

MCIIOJIH30BaTh BOIMIPOCHI KaK UCCIIEI0BATEILCKII HHCTPYMEHT MTO3HAHNUS,

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTAaBIEHHOMY IUIAHY OIBIT, HECIOXHBIN
(bu3HYEeCKUi HKCIIEPUMEHT, HEOOJBIIIOE UCCIeJOBaHNE (PU3UUECKOTO SIBJICHMUS;
OIICHMBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpPMAIHIO, TTOTYYEHHYIO B XOJ€
WCCJIEIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSTENbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJABI IO  pe3yjbTaTaM
IIPOBENEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHNIIIee pa3BUTHE (DU3UIECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh MIPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

MPUMEHATh PA3JIMYHbIE METO/blI, MHCTPYMEHTBI M 3alpOChl MPHU TIOUCKE W OTOOpe
uH(pOpPMAIIMK WK JAHHBIX ¢ YU4ETOM MPeIIoKEeHHON yueOHoM (pu3ndeckoit 3a1auu;
AHAIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH WH(GOPMAIIUIO PA3THUHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (GOpMy MpeacTaBieHus WHpopManuu u
WUTIOCTPUPOBATh pEIIaeMble 3aJa4l HECJIOKHBIMU CXEMaMH, AvarpaMMaMu, WHOM
rpaduKoi U UX KOMOMHAITUSIMU.



KomMMyHuKkaTuBHBIE YHUBepCaJIbHbIE y4eOHbIe JeiicTBHS:

B XO0J€ OOCYXIEHHS Y4eOHOro maTepualia, pe3yJbTaToB JIa0OpaTOPHBIX pPaboOT W
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaeMOM TEMbI M BBICKA3bIBATh HJICH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4U U MOIep)KaHue OJIaroXKeJIaTeIbHOCTH OOIICHHUS,
COMOCTABJISATh CBOU CYXKICHHS C CYXACHHUSIMH JPYTHMX YYaCTHUKOB JHAJIOTa,
00HapyY>XMBATh Pa3IU4He U CXOACTBO MMO3UIIMIA;

BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCHMEHHBIX TEKCTaX;

NyOoJUYHO  TIPEACTABIATH  PE3yJAbTaThl  BBIMOJHEHHOTO  (DU3MYECKOTO  OIBITA
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TPOCKTA);

MOHUMATh M WCIOJh30BaTh MPEUMYINECTBA KOMAaHIHOW M WHAWBHIYATLHOU pPaOOTHI
IPY PELICHUU KOHKPETHOH (pru3mueckoi mpoOIemsr;

MPUHUMATh LEJIU COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATH JCHUCTBHUS IO €€
JIOCTH>KCHUIO: PACTIPEACIISITh PO, 00CYXKIaTh MPOIECCHl U PE3YJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh PabOThI, JOCTUTAs KAYECTBEHHOTO pE3yJibTaTa IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOEro BKJIaga B OOMMIA TMPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBIC y‘leﬁﬂble JelCcTBUS

Camoopranu3anus:

BBISIBJIATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYALUSX, TPEOYIOLIMX Ui peICHHs
(bu3nUecKrux 3HaHUM;

OpPUEHTHPOBAThCSI B PA3IMYHBIX IOAXO0JAX HPUHATHUS PpEHIeHUN (MHIUBUAYaAIbHOE,
INPUHITHE PELIEHUs B TPYIIE, IPUHATHE PELICHUHN IPyIIo);

CaMOCTOSITENIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIIIOBaHMsl C Y4ETOM MMEIOLIMXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEM,
apryMEHTUPOBATh MPEIJIaracMble BApUAHThI PEIICHU;

Jienath BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CﬂMOKOHTpOJIb, 3MOUMOHAJIbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeuIaraTh IiaH €€ U3MEHEHNS,

OOBSICHATh MPUYMHBI JIOCTUXKEHHUS (HEIOCTUIKEHUS) pe3yJbTaToB JEATElIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJIE€ B XOJ1 BBINOIHEHUS (PHU3HUUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBHSIM;

CTaBUTb ce€0s1 Ha MECTO APYrOro YeJIOBEKa B XOJ€ CIOPa WM JTUCKYCCUU HA HAyYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

npu3HaBaTh CBOE MpaBO Ha OMIMOKY MpU pPEleHUH (QU3UYECKUX 3aJad WIH B
YTBEPKJICHUAX Ha HAy4YHBIE TEMBI U TAKOE K€ IIPaBO JAPYroro.

MNPEIMETHBIE PE3YJIBTATHBI



K xoHiy oOyuyeHus B 7 Kjacce IpeAMETHBIE PE3ylbTaThl HAa 0A30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTIOJIB30BaTh TIOHATHS: (U3MYECKUE M XUMHUYCCKUE SBJICHUS, HAOJIOJICHHE,
OKCIEPUMEHT, MOJIENb, TUIOTE3a, CAMHULBI (PU3MUYECKUX BEIWYHMH, aTOM, MOJIEKYIa,
arperaTHpIC COCTOSHUS BelecTBa (TBEPIOE, KHIKOE, ra3o00pa3zHoe), MEXaHUYECKOEe
JIBW)KCHUE  (paBHOMEPHOE, HEpPaBHOMEPHOE,  TMPSMOJIUHECHHOE),  TPACKTOPHS,
paBHOAEWCTBYIOMmas cuia, aedopmarus (ynpyrasi, IUIACTHYECKasi), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznuyath siBrieHus (audy3us, TEIUIOBOE IBMKEHHUE YacTUI] BEIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JBI)KEHUE, MHEPLHUs, B3aUMOJCHCTBUE Tell, paBHOBECHE
TBEPIBIX TEJN C 3aKPEIUIEHHOH OChIO BpAICHHS, Iepelava JaBICHUS TBEPIBIMU
TEJIaMU, JKUAKOCTSIMH | ra3aMu, aTMOC(HEPHOE JaBJICHUE, IJIABAHKUE Tell, TPEBPALICHUS
MEXaHUYECKOM YHEPrui) 10 ONMUCAHUIO UX XaPaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PH3UUECKUX SBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4Yucie (pu3nuecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOpPOCTSIMU B JKMBOH W HEXHBOW TNPHUPOJE, JNCHCTBUE CHIIBI TPEHUS B NPUPOIC U
TEXHUKE, BJIMSHUE aTMOC(EpPHOrO JaBIICHHS Ha XKMBOW OPraHW3M, IUIaBaHHE PbIO,
pBIYard B TeJe YeJIOBEKa, NMPH ATOM MEPEBOIUTH MPAKTUYECKYIO 3a/a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUMH;

OTMCHIBATh M3YYECHHBIC CBOMCTBA Tel M (pU3MUYECKHE SBICHUS, UCTIONB3Ys (PH3NUECKUE
BEJIMYMHBI (Macca, 00BbEM, IUIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSS
CKOpPOCTh, CHJIa YIPYTOCTH, CHJIA TSDKECTH, BEC Teja, CWJIa TpPCHUs, JaBJICHUE
(TBEpmOro TeENa, JKUAKOCTH, Ta3a), BBITAIKUBAIONIAs CWJIA, MEXaHW4ecKas padora,
MOIITHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT TMOJIE3HOTO JEHCTBUSA
MEXaHU3MOB, KMHETHUYECKasl W IMOTCHIIMAIbHAS SHEPTHs), TPU OIMCAHUU TPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, UX 0003HAYCHUS U €AMHUIIBI
(GU3NUeCKUX BEIMYMH, HAXOIUTHh (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEITMYWHAMH, CTPOHWTH TPAaQUKH HM3YYEHHBIX 3aBHCHUMOCTEH
(UBUYECKUX BEIUYHH,

XapaKTepru30BaTh CBOMCTBAa Ted, (PU3MUECKUE SBICHUS W TPOIECCHI, HCIOIB3Ys
IpaBUiIa CIOXKEHUs CHUJl (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBECUsl pblyara (0JI0Ka), «30J0TOE IMPABUIIO» MEXAHHKH,
3aKOH COXpAaHEHUS MEXaHMYeCKOH »HHEpPruu, NpU OTOM J1aBaTh CIIOBECHYIO
(bopMyITHPOBKY 3aKOHA W 3aIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHE;

OOBSICHATh (PU3UYECKHE SIBIICHUS, TMPOIECCHl W CBOMCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CUTYaIMid MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISIBISATh MPUIHHHO-
-CJIEJICTBEHHbIE CBSI3M, CTPOUTH OOBsICHEHHE M3 1—2 JOTMUYECKUX IIaroB C OMOpPOW Ha
1-2 u3y4YeHHBIX CBOWCTBAa (U3MYECKUX SBICHUHM, (QU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agauyd B 1-2 neHCTBHSA, HCHOJIB3Ys 3aKOHbI M (OPMYIIBI,
CBSI3BIBAfOIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHallM3a YCJIOBUS 3aJadd
3alUCHIBaTh KPATKOE YCIIOBHE, TOACTABIATH (PU3NUYECKHE BEITHMYMHBI B (HOPMYIBI H
IPOBOJIUTH Pacy€Thl, HAXOAUTH CIIPABOYHbBIC JAHHBIC, HEOOXOAUMBIEC IJISI pEIICHUS
3aJa4, OLEHUBATh PEATUCTUYHOCTD MOJYYEHHON (PU3NYECKON BETMUHHBL;



pacrio3HaBaTh TMPOOJIEMbI, KOTOpPBIE MOXKHO pEHIMTh MPH HOMOIIM (HU3HYECKHX
METOJOB, B OIMCAHMM MWCCICNOBAHUSA BBIICIATH IPOBEPAEMOE IIPEIIOJIOKEHUE
(runortesy), pas3idyaTb U HHTEPIPETUPOBATH IOJYUEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJ€ OTIBITA, I€TaTh BBIBOAKI 110 €TO PE3YJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKHUX SBICHUN WM (U3NYECKUX CBONCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIE NPEANONIOKEHUS, COOMPAaTh YCTaHOBKY U3
IPEUI0KEHHOT0 000PYA0BaHUS, 3alIUChIBATh X0/ OIbITAa U (POPMYJIUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&éMa, CUJIbl U
TEeMIIepaTypbl C UCIOJb30BAHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHUN;
IPOBOJUTH HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (DPM3MYECKON BEIUYMHBI OT JIPYroi ¢
MCIIOJIb30BaHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
T€la OT BPEMEHM JIBUKEHUS TeJla, CUJIbI TPEHUS CKOJIbKEHUS OT BeEca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWIbl TPEHUS OT IUIOLaau
COIPUKOCHOBEHMSI TEJl, CHJIbl YIPYTOCTH OT YIJIMHEHMs NPYXXUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O0BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH IJaBaHMS TeJ, YCJIOBHHM paBHOBECHS pblyara M OJIOKOB), y4yacCTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpeHusi, clenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MOyYECHHON
3aBHCUMOCTH (DM3MYECKHX BEIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl W TPaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBaHMS;

NPOBOJIUTh KOCBEHHBIE HW3MEPEHHs (PU3MUECKHX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTH W TBEPAOrO Tela, CWIA TPEHHUsS CKOJIBXKEHHUSA, JaBJICHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOIas Ha MOIPYKEHHOE B KHUAKOCTb TeEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIELYysl IPEII0KEHHON
MHCTPYKIMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEIIMUMHBL,

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3blBaTh MPUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOLIAIOIINECS COCY/ b, OAPOMETP, pbluar, NOJBMXKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOpPOM Ha WX OMHMCAHUA (B TOM 4YHCIE: MOJUIMIIHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THUAPABIMYECKHM Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONb3ys 3HaHUSA O CBOMCTBAX (PU3MUECKUX SIBICHUM M HEOOXOIUMbIE
¢u3nUeckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TPHUMEPHl (HAXOAUTH MH(MOPMAIMIO O TMpUMepax) MPaKTHYECKOTO
UCTOJIb30BaHUS (PU3MUYECKUX 3HAHUA B TOBCEJHEBHOW KM3HM M OoOecredeHus
0e30macHOCTH TpHU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pPOBbsi M COOJIIOIGHHS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYXKarollleH cpee;

OCYIIECTBIISITh OTOOp HMCTOYHMKOB HHGpopMmanuu B MHTepHeTe B COOTBETCTBUU C
3alaHHbIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIMXCS 3HAHUI U MTyTEM CPAaBHEHUS



Pa3IMYHBIX UCTOUHUKOB BBIACIATh HH(POPMALIHIO, KOTOpast SBJISIETCS TPOTUBOPEUNBON
WA MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BaTh IIPU BBIIIOJIHEHNUHU Y4EOHBIX 3aJJaHUH Hay4yHO--IIONYJISPHYIO JIUTEPATYPy
($U3MUeCKOro Ccoaep)kaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJETh IMPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MMCbMEHHbIE U YCTHBIE COOOLIEHUs HAa OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gu3n4ecKoro coaep kaHus, B TOM YUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM yUEOHBIX UCCIICAOBAHUH, IIPU ITOM
IpaMOTHO HCHOJb30BAaTh M3YYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALIUEH;

IIPY BBITMOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIEAOBAHHUM pacrpeneniarTh 00sS3aHHOCTH B
IPYyIIE B COOTBETCTBUM C ITOCTABJICHHBIMU 3a/1a4aMH, CIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
JeMCTBUHM, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKJIAJ B JESITEIbHOCTh T'PYIIIHI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K kxonny oOyueHus B 8 kjacce mpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:

WCIIOJIb30BaTh MOHSTHUSA: Macca M pa3sMepbl MOJIEKYJI, TEIUIOBOE JBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBHILIECHHBI U HEHACBIILICHHBIN MMap, BIA)KHOCTh BO3yXa, TEMIIEPATYPa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
M0JI€, MPOBOJHMKA W AUAIEKTPUKHU, MOCTOSIHHBIA SJIEKTPUYECKUN TOK, MAarHUTHOE
oJIe;

pasznuyarh SBJIEHUS (TEIUIOBOE paCUIMpEHUE U C)KaTue, TeIulonepenaya, TEIIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApEHHE, KOHJICHCALIUs,
TIJIABJICHUE, KpHUCTAJUIU3aLHS (oTBepaeBaHue), KHIICHUE, TerIoneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBHE
3apsAa0B, JACHCTBHUS JIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBHUE
MAarHuTOB, JEHUCTBUE MATHUTHOTO IIOJI1 HA MPOBOJAHUK C TOKOM, DJIEKTPOMAarHUTHas
WHIYKIMSA) TI0 OINHCAHUI0 MX XapaKTEepHBIX CBOWNCTB W Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOLIUX JTaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBIICHNE U3YYCHHBIX (PU3NYECKUX SIBICHUN B OKPYKAIOIIEM MHUpPE, B
TOM 4Hclie (u3nyeckue SBICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATHKEHHE W
KalWUISIpHBIE SIBIICHUS B NOPHUPOAE, KpUCTAUIbl B mpupone, uznydeHue CounHila,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHeEra,
ANIEKTPUYECKUE SBJICHUST B arMmocdepe, DIEKTPUYECTBO IKUBBIX OpPraHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOJIOCOB, POJIb MATHUTHOTO TIOJS IS KU3HU Ha
3emIie, IONSPHOE CUSHUE, MIPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBIICHHIA,

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCIIONB3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI JHEPrus, KOJUYECTBO TEIUIOTHI, yJeIbHas
TEIJIOEMKOCTh  BEUIECTBA, YJAENbHAs TEIUIOTA IUIABJIICHMS, YJAEJIbHAs TeEIUIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3/1YyXa, JJIEKTPUUYECKUU
3apsd, CHJIa TOKA, DJJIEKTPUYECKOE HANpPsKEHHUE, CONPOTHUBIIEHUE IPOBOJHHMKA,
yZIeJIbHOE COMPOTUBIIEHUE BEIIECTBA, pab0Ta U MOLIHOCTh 3JEKTPUUECKOTO TOKA), IpU



ONUCAaHUM MPABUIBHO TPAKTOBaTh (PU3MUYECKUM CMBICT HCHOIb3YyEMBIX BEJIUYUH,
0003HAUCHHS M eIUHUIBI (PU3NYECKUX BEJIWYHMH, HAXOAUTh (POPMYIIBI, CBA3BIBAIOIINE
JAHHYI0 (HU3UYECKYI0 BEIUYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3y4EHHBIX 3aBUCUMOCTEH (PU3UUYECKUX BEIIMYMH;

XapakTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBJIEHUS W TPOLECCHl, HCIOIb3Ys
OCHOBHBIC TIOJIOKEHUS MOJIEKYJISIPHO--KMHETUYECKOM TEOPUM CTPOCHMs BEILECTBA,
IPUHLKII CYNEPHO3UIMM IoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsna, 3akoH OMa nans ydacTka Lenu, 3akoH J[xoyns—JleHna, 3akoH COXpaHEHHUs
SHEpPruy, NMpU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA W 3alMCHIBaTh €ro
MaTEMaTHYECKOE BBIPAKECHHUE;

OOBSCHATh (hU3HUECKHe MPOLECChl UM CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyaluin IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITD
NPUYHHHO-CJIEICTBEHHBIE CBS3H, CTPOUTh OOBsICHEHHE M3 1—2 JIOTHYECKUX LIaroB ¢
oropoii Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, (PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemaTh pacuéTHbIe 3a7adud B 2-3 JICHCTBHS, HCIONB3YS 3aKOHBI M (OPMYIIHI,
CBs3bIBalOIMEe (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHajlu3a YCJIOBUS 3aJauu
3alAChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAaHHBIX JJIS PELICHHs 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE IJIsl €€ PelICHuUs, IPOBOJUTH PacUEThl U
CpaBHUBAThH MOJIyYCHHOE 3HaUCHNE (PU3MUECKON BETMYUHBI C H3BECTHBIMH JAHHBIMU;
pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO pPEIIUTh NPU IOMOMIHM (PHU3HUECKUX
METO/OB,  MCIOJB3ysd  ONMCAHUE  HCCIECAOBAHMS,  BBUACIATH  HPOBEPIEMOE
IIPENIIOJIOKEHNE, OLICHMBATh IPaBUWJIBHOCTh IOPSAKA IIPOBEINCHUS MCCIEAOBaHUSA,
JIEJIaTh BBIBOJIBL;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WK (U3NYECKUX CBOMCTB
Ten (KanwUIspHbIE SBJICHUS, 3aBUCUMOCTh JIaBJICHHUS BO3[yXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTH IIPOLIECCA OCTHIBAHUS M HATPEBAHUSI IIPU U3JyUYEHHUH OT LIBETA
U3Iydaoume (moromaronie) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIIEpaTypbl JKUAKOCTHM M IUIOIIAAM €€ IOBEPXHOCTH, OJJIEKTpHU3alus Tel W
B3aUMOJICVICTBUE DJJIEKTPUYECKHUX 3apsA0B, B3aMMOJECHUCTBUE ITOCTOSIHHBIX MAarHUTOB,
BHU3yaJIN3alysl MATHUTHBIX NOJIEW MOCTOSHHBIX MarHUTOB, IEUCTBUS MATHUTHOIO MOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHHUTA, CBOMCTBA DIIEKTPOABUIATEIIS
IOCTOSIHHOTO TOKa): (hOpMyIMpoOBaTh MpOBEpsieMble MPEANOI0KEHUs, COOUpPaTh
YCTAaHOBKY M3 MPEJIOKEHHOIO0 OOOpy/lOBaHUS, ONUCBHIBATH XOJ ONbITA H
(bOopMyIUPOBAThH BHIBOJIBI;

BBIIIOJIHATh MPSMBIE U3MEPEHHUsI TEMIIEPATYpPbl, OTHOCUTEIBHON BIIAJKHOCTH BO3]1yXa,
CWJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAaHMEM aHAJIOrOBBIX IMPHUOOPOB U JIaTUYMKOB
¢u3NUecCKUX BEIMYUH, CPAaBHUBATh pPE3YyJIbTaThl U3MEPEHUH ¢ Yy4ETOM 3aJaHHOMN
a0COJIIOTHOW MOTPEIIHOCTH;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYrou ¢
UCIIOJIb30BAaHUEM NPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIEHHS MPOBOAHUKA OT
€ro JUIMHBI, TUIOMAJAN MOMEPEYHOI0 CEYEHUs M YJEIbHOTO CONPOTHUBIICHMS BEIECTBA
IIPOBOJIHHKA, CHJIBI TOKA, HIYILETO Yepe3 IPOBOJHUK, OT HANPSKEHNUsI HA TPOBOJIHUKE,
UCCIIEJOBAHNUE IIOCIIEIOBATEIbHOTO W IApAJUIEIBHOTO COEJUHEHHWM IPOBOJIHUKOB):
IUTAHUPOBATh HCCIEeI0OBaHUEe, cOOUPATh YCTAHOBKY M BBIMOJHATH M3MEPEHHs, CIEays



IPEUI0KEHHOMY IUIaHy, (UKCUPOBATh PE3ybTAThl MOJYYEHHOM 3aBUCHMOCTH B BHUJIE
TaOIUI U TPaUKOB, A€TaTh BBHIBOAKI 110 pE3yJbTaTaM HCCIIeIOBAHMUS;

® [IPOBOJUTH KOCBEHHbIC HM3MEPEHUs (U3NYECKUX BEIMUYUH (yIelibHas TEIUIOEMKOCTh
BELIECTBA, COINPOTUBJIEHUE NIPOBOJHUKA, Pa00OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEeays
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJIMUUHBL;

e coOmoxaTh MpaBWia TEXHUKM Oe3omacHOCTHM Ipu pabore ¢ JabOpaTOPHBIM
00opyI0BaHNEM;

® XapakTepu3oBaTb MPUHLUIBI JEHCTBUS H3YYEHHBIX IPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OHNOpPOH HAa MX OIUCAHUA (B TOM YHUCIIE: CHCTEMa OTOIUICHHMS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMEeTp, BOJBTMETP, CUYETYMK AIIEKTPHUUYECKON
SHEPrUM, DJIEKTPOOCBETUTENIbHbIE NPUOOPBI, HArpeBaTeIbHbIE 3JIEKTPOIPUOOPHI
(mpuMepsl), 3JEKTPUYECKHUE IPEIOXPAHUTENHN, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTelb
IIOCTOSIHHOTO TOKAa), MWCHOJb3ysd 3HAaHUS O CBOMCTBaX (PU3MYECKUX SBJIECHUH U
HE00X0MMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBa M H3MEpUTENbHbIE NPHOOPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (SKUAKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUraTellb BHYTPEHHETO CTrOpaHMs, 3JEKTPOCKOI, PEOCTar), COCTaBIISATh
CXEMBI 3JIEKTPUUYECKHUX LIEeNel ¢ MOCIe0BaTeIbHBIM U MapauleIbHbIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHUSI SJIEMEHTOB IEKTPUUECKUX LIETICH;

® [IPUBOAMUTH MpHUMEPbl (HAXOAUTh MH(MOPMAIMIO O MpPUMEPax) MNPAKTUYECKOIO
UCTIOIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKHM3HHM IS 0OECredeHUs
0e30macHOCTH NIpU OOpalleHuH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 3JI0pOBbsi M COONIOJEHUS HOPM HKOJOTHYECKOIO TIOBEACHUS B
OKpy’Karolel cpeje;

® OCYILECTBJIATh MOMCK HMHpOpMaUuu (uzndeckoro cojepxkanus B VHTepHere, Ha
OCHOBE MMEIOIIMXCA 3HAHUM M NyTEM CpaBHEHMs JIONMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMAIIUIO, KOTOpasi SIBISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® UCIOJB30BATH MPH BBHITIOJHEHUU yUeOHBIX 3aJJaHUN HayYHO--TIONYJSIPHYIO JIUTEPATYPY
(GU3NIECKOTO CO/ep)KaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMALUU U3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3/1aBaTh COOCTBEHHbIE MNUCHMEHHBIE M KpaTKMe YCTHbIE COOOLIeHMs, 00001mas
UHPOPMAILIAIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COJACPIKaHUsS, B TOM YHUCIIE
nyOJIMYHO  TPEJCTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JeSITebHOCTH, MPH 3TOM IPAMOTHO HMCIIOJIb30BaTh M3YUCHHBIN MOHATUHHBIN amnmapar
Kypca (pHU3UKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

® [IpU BHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOLECCOB
pacrpenenaTs 005 3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIIEZINTHh 32 BBHIOJIHEHWEM IUIaHA JEHCTBUH M KOPPEKTUPOBATh €ro, aJIeKBaTHO
OIICHUBATh  COOCTBEHHBIM BKJIQJ B  JIEATEIBHOCTh  TPYIIBI, BBICTPAWBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonny oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh y O0YUaIOIIUXCSI YMEHUI:



UCIIOJIb30BaTh MOHSATHS: CHUCTEMa OTCUY€Ta, MaTepHalibHash TOYKa, TPACKTOPUS,
OTHOCUTEJIbHOCTh MEXaHHUYECKOIr0 JIBMKEeHHUs, nedopmanus (yrnpyras, miacTH4eckas),
TPEHUE, IEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPEerpy3Ku, IEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, pPaBHOBECHE,
MEXaHUYeCKHe KoileOaHWsi W  BOJHBL, 3BYK, MHOpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JATBHO30PKOCTh, CHEKTPhl HCIyCKaHWS W TOTJOIIeHHs, anbda-, Oera- W ramma-
U3JIy4€HHUS], U30TOIbI, SACPHAs SHEPIeTHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOIMHEHHOE ABUKCHUE, CBOOOHOE MaIcHUE TEll, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJCHCTBUE TEJI, PpEAKTUBHOE JBUKEHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe U BBIHY)KIEHHbIE KoyeOaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHHUE, OTpaXCHUE 3BYKa, NPSIMOJMHEMHOE PacIpOCTPaHECHHUE,
OTpaXEHHE U IIPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOKEHUE CIEKTPAIbHBIX I[BETOB, IUCIEPCUSI CBETA,
€CTECTBEHHAsI PaJUOAKTHUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMNBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YICHHBIX (U3NUYECKUX SBICHUN B OKPYXKAIOMIEM MUpE (B
TOM 4Hclie (PU3UYSCKUE SBIICHUS B TPUPOJIC: MPHIUBEI U OTJIUBEI, JIBIDKCHUE TUTAHET
ConHe4yHOM cUCTEeMbl, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONITHYECKUE SBICHUS B  MPHPOJAC, OHOJIOTHYECKOe  JCHCTBHE  BUAMMOTO,
yIBTPApHUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
¢doH, KOCMHUYECKHE JIy4d, PAAHUOAKTUBHOE W3JIyYCHHUE TMPUPOIHBIX MHUHEPAJIOB,
NEeNCTBUE PaJIMOaKTUBHBIX M3TYyYeHHI HAa OPraHU3M 4YeJoBeKa), MPH STOM MEPEBOAUTH
MPaKTUUYECKYIO0 3a/adyy B Y4eOHYIO0, BBIJCNSTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTHUCHIBATh U3yUYEHHBIE CBOMCTBA TE U (HU3UUYECKUE SIBJICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYUHBI (CPEIHsIST 1 MTHOBEHHAs CKOPOCTh Tejla MPU HEPaAaBHOMEPHOM JIBH)KCHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCThb, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CUJIa TSKECTU, YCKOpPEHHE CBOOOIHOTO TMAJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHUJIbI, MEXaHWYECKast paboTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUs TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTEHITHATBHAS SHEPTHS CXKATOW MPY>KUHBI, KHHETHYECKas
DHEprus, TMOJHas MEXaHWYecKash HSHEprusi, MepuojJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIOMIICHUS
cpenbl), TP OMUCAHUU TPABWIHBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIOIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUECKHE SIBICHHS M MPOIIECCHI, UCIIONb3Ys 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUH CHUII,
MIPUHITUIT OTHOCUTEITLHOCTH [ anuiies:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBI OTPAXCHUS W TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsAl0BOTO U
MacCcoBOIO YHCEN TMpU SACPHBIX peakuusX, MOpU ITOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3allMCHIBATH €M0 MATEMATHUYECKOE BBIPAKECHHUE;



OOBSICHATh (PU3MUECKUE TMPOLECCHl W CBOMCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTyallUd  IPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  IPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOi Ha 2—
3 u3yd4eHHBIX CBOWCTBAa (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemath pacu€THbIe 3a7a4u (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONB3YsI
3aKOHBl M (HOpMysibl, CBs3bIBaroOlIMe (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIH
U30BITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PELICHUS,
OPOBOIUTH PACUYEThl M  OICHHMBATh PEATUCTUYHOCTH IOJTYYEHHOTO 3HAYCHUS
(bu3n4ecKoil BETUUNHBL;

pacrio3HaBaTh TPOOJIEMBbI, KOTOPHIE MOXXHO pEUIMTh TMPH MOMOIIM (HU3UYECKHX
METO/0B,  MCIIOJb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBIICNIATH  IPOBEpSEMOE
IPEINONI0KEHNE, OLICHUBAaTh IPABWIBHOCTh IOpPSJIKA IPOBEAECHUS MCCIEJOBAHU,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOICHHIA U OIBITOB;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydyeHue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyXKMHHOTO MasgTHUKA OT MacChl rpy3a U sKECTKOCTH HPY>KUHBI U
HE3aBUCHMOCTb OT aMIUIUTY/Abl MAJIBIX KOJIeOaHUH, IPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, DPAa3JIOKEHHE OEJIOr0 CBEeTa B CHEKTP, H3YyYCHHE CBOMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparouieil JuH3e,
HaOJIOZICHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HW3IYUYCHHS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOrO HAO0Opa 060PyA0BaHUs, ONUCHIBATE X0 ONbITAa U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJIUTH IPU HEOOXOAMMOCTU CEpPUI0 NPSMBIX W3MEPEHUH, OIpenenss cpenHee
3Hau€HUEe H3MepsieMOl BeNMUYMHBl ((POKYCHOE pacCTOSTHUE COOMparoliel JIMH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

NIPOBOJUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadaJlbHOM CKOpOCTH, IepHoja KojeOaHMM MaTeMaTHYecKOro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaKEHUsS CBETa OT yrja HaJeHus U
yria OpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHHUE, CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATH pE3yabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIMYMH B BHUJIE TAOMUI] U rpaduKOB, AejaTh BBIBOABI MO PE3ylbTaTaM
UCCIIE/I0BaHMS;

IPOBOJUTh KOCBEHHBIE HM3MEpPEHHUs (U3UUYECKUX BEIUYMH (CpelHsAs CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHHUs,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUsI CKOJIbKEHHUS, MEeXaHW4yeckas padbora u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAaHUPOBATh W3MEPEHUs, cOOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEHUs], CIeqys NPEeIO)KEHHOH HHCTPYKIMH, BBIYMCIATH 3HAYCHHE BEIMYHHBI U
AQHATM3UPOBATh TIOJIyYEHHBIE pE3yJNbTaThl C YYETOM 3aJaHHOH TOTPEITHOCTH
U3MEPEHUI;

coOnrofarh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ J1abOpaTOpHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKU H3YYCHHBIX (DHU3MYECKHX MOJENel: MaTepuaibHas
TOYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIM HMCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHETapHasi MOJEJb aTOMa, HYKJIOHHAsI MOZIEJIb AaTOMHOT'O Spa;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM HA UX OMHUCAHUs (B TOM YHUCIE: CIIUIOMETP, NaTYUKH MOJO0XKECHHUS,
paccTOSTHUS ¥ YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, TIEPUCKOT, (oToarnmapar, ONTHIECKHUE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), wucmonb3ys 3HaHUS O
CBOICTBax (hPM3MUECKUX SIBICHUN U HEOOXOAUMbIE (U3NYECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPaKTUYECKHUX 3aJa4, ONTUYECKUE CXEMBI ISl TOCTPOEHUS U300paKEHUN B ILIOCKOM
3epKajie U coouparolei JInH3e;

OPUBOJUTH TMPUMEPHl (HAXOMUTh HMHPOPMAIIMIO O MpPHUMEpax) NPaKTHIECKOTO
UCIONIb30BaHUsl (U3UYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpamieHHH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUSI 3JI0pPOBbsi W COOJIIOACHHUS HOPM HKOJOTUYECKOrO0 TIOBEACHHUS B
OKpYKaroIleH Cpese;

OCYIIECCTBIISATh TOWUCK WHPOpManuu (QU3NIeCKoro cojepxkanus B VHTepHeTe,
CaMOCTOSITEIILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh IYTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIYyYU€HHOH UWHGOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JOTIOTHUTEIIbHBIX HCTOYHHUKOB;

UCIIOJIb30BATh MPH BBIMOIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIONMYJISPHYIO JIUTEPATYPY
(bu3MYECKOTr0 COJEep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BJIQJICTh MPUEMAMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUN H3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE TMCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMaIuu
U3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACPKAHUA, MYOJMYHO TMPECTaBIATh
pe3ynbTaThl IPOEKTHOW WIJIM UCCIEI0BATEIbCKON JESITENIbHOCTH, NMPU 3TOM IPaMOTHO
WCIIONIb30BaTh M3YYCHHBIN MOHATUHHBINA ammapar u3y4aemoro pasfaena (Gpusukd u
COMpPOBOXKAATh BBICTYIUICHHE Mpe3eHTaluueld ¢ Y4ETOM OCOOEHHOCTEW ayJuTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. ®u3uka u eé pojib B NO3HAHMHU OKPY:KAKOIIEr0o MUpa
1.1 ®du3uka - HayKa o0 MPUPO/Ie 2 bubmorexa LIOK
' YKa O TPHPOA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
VISHHCCICHE BEMITHHbL https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHOHAYYHBIN METO/T TO3HAHUSA 2 1 Bubnmorexa LOK
) i s https://m.edsoo.ru/7f416194
Hroro no paszneny 6

Pasnean 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA

2.1 CtpoeHue BemecTa 1 bubmmorexa HOK
' P H https:/m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) 1 bubnuoteka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2. A 2
3 TPETATHRIC COCTOAMILT BEMectra https://m.edso0o.ru/7f416194
Uroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bub OK
3.1 MexaHuueckoe OBMKEHUE 3 nommorexa [

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




bu6mmoreka [IOK

3.2 " 4 1
HEPIILL, MAcea, IIOTHOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Cuia. B 14 2
. BT CH https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. Ilepenava naBieHust TBEPABIMU 3 bu6mmoreka [JOK
' TEJIaMH, JKHUJIKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBieHune KUIKOCTH 5 Bubmmorexa LOK
' A https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4, A
3 TMOCpepHOE AaBICHHE 6 https://m.edsoo.ru/7t416194
44 JlelicTBuE KUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
A P 1
> aboTa 1 MoHOCTS 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2 I1 1
> POCTRIE MEXQHHSMEL > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
>3 Mexarieckast oHeprita 4 ! https://m.edsoo.ru/7416194
Uroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12




8 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3geoB U TeEM nudpoBbIe
Ne ni/m P Kourpoubnble IIpakTHyeckue (uubp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TerioBhle iBJeHHUSA
1.1 CTpoeHHUE U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
’ p H https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CIIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
1 DIIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tesla 7 | bubnnoreka [JOK
) U UX B3aUMOJICHUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT 5 i 20 1 7
OCTOAHHBIM SIICKTPHACCIIH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.4 4
IEKTPOMATHHTHAS HHIYKIIHS https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PeszepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 3 14.5




9 KJIACC

KoJsunuyecTBO 4acos DJIeKTPOHHbBIE
HaunmeHnoBanue pa3iejaoB U TeM nudpoBbIe
Ne ni/m P Kourpoubnble IIpakTHyeckue (uubp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznea 1. Mexanuueckue siBJeHUSA
L1 MexaHnueckoe IBUKEHNE U CIIOCOOBI €ro 10 | bu6mmoreka [IOK
) ONUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SauMosencTRHe Tel https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHPL COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUS U BOJIHBI
bu6mmoreka [IOK
2.1 M §) 7 3
CXQHHHCCKHE KOTCOaHI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXQHHHCCKHC BOIHEL SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 ) bubnuorexa [JOK
' AJIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3gen 4. CBeToBbI€ IBJICHUS
4.1 3aKOHBI paCpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bubmuorexa [JOK
4.2 JI 0 6 3
HHSBL I OTTITICCKHE TPHOOPHL https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 A3OACHHE HENOTO CBETa B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
5.1 Hcnyckanue v morjomnieHrue cBeTa aToMoOM 4 1 bubmorexa IOK
’ Y B https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FAAepHble peakiin ! ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpUTE1bHO-0000 A0 IM I MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAEePKAHUS 9 ) bubnnoreka [JOK
' Kypca ¢pusnku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 27
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