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HOACHUTEJBHASA 3AITMCKA

[Iporpamma 1o (u3MKe Ha YPOBHE OCHOBHOIO OOHIEr0o 00pa3oBaHUs
COCTaBJICHA HA OCHOBE MOJIOKEHWH W TpeOOBaHUIl K pe3yjibraraM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 0Opa3oBaTeNbHONW MPOrpaMMbl, MPEICTABICHHBIX B
OI'OC 00O, a taxxke ¢ yuéTom peacpanbHoi padodeii mporpaMMbl BOCIIATAHUS U
Konuenumu npenogaBanust yueOHOro npeamera « ODu3nkay.

CopepxaHne mporpaMMbl MO (PM3MKE HAMNPABIECHO Ha (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTM OOYYarolIMXCS W OpraHu3aluio HU3y4eHUs
$U3MKK Ha MAEATEIbHOCTHOM OCHOBE. B mporpamme mo (U3UKE yUUTHIBAIOTCS
BO3MOKHOCTH Y4eOHOro mpeamera B peanmsanuu TpedoBanuii OI'OC OO0
TUIAHUPYEMBIM JIMYHOCTHBIM M METAMPEIMETHBIM PE3yJibTaTaM 00YUYECHHUS, a TAKKe
MEXKIPEIMETHBIE CBA3M €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEAMETOB HAa YPOBHE
OCHOBHOTI'0 00IIIEr0 0OPa30BaHUSI.

[Tporpamma no (pu3KKe yCTaHABIUBAET pacnpeeicHrue yueOHOro Mmarepuaia
1o rogaM oOydeHus (IO Kjaccam), MpeytaracT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3yUEHHUS] TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTHSI MPEAMETHOTO COJACPKAHUS U
Y4€T€ BO3PACTHBIX OCOOCHHOCTEH 00yUaIOUXCSl.

[Tporpamma mo ¢usuke pazpadoTaHa C LENbIO OKa3aHUS METOAMYECKOMH
NOMOILM YYUTENIO B CO3JaHUU paboveii MporpaMMBbl 10 y4eOHOMY MPEIMETY.

duzuka SABISIETCS  CUCTEMOOOPA3yIOMIMM  JUIsl  €CTECTBEHHO-HAYUYHBIX
Y4€OHBIX TPEAMETOB, TOCKOJBKY (PM3MUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SBJICHUH, HM3Yy4YaeMbIX XUMHUEH, OWOJIOrMEl, acTPOHOMUEH W (PU3UUYECKOU
reorpadueil, BHOCUT BKJIaJA B €CTECTBEHHO-HAyUYHYI) KAapTHHY MHpA,
OpeocTaByisgeT HauOosee sCHble O0Opa3libl MPUMEHEHWS HAyyHOro METoja
MO3HAHUS, TO €CTh COCO0a MOMYyUEHHS TOCTOBEPHBIX 3HAHUH O MUPE.

OnHa W3 TWaBHBIX 33/a4 (PU3NYECKOTO O0pa3oBaHUs B CTPYKTYpE OOMIEro
oOpa3zoBaHusl COCTOMT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TIPAMOTHOCTH H
UHTEpeca K HAyKe y 00yYarolmxcsl.

Wzyuenne (¢u3nkn Ha Oa30BOM ypOBHE NPEANOiaracT OBJIAJCHUE
CIIEAYIOUIMMUA KOMIETCHTHOCTSMM, XapaKTEPU3YIOMIMMU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

HAYYHO OOBSCHSTH SIBJICHUS,

OLIEHUBATh U MOHUMATh OCOOCHHOCTH HAYUYHOTO UCCIICIOBAHUS;
UHTEPNPETUPOBATh JaHHbIE W MCIOJIb30BaTh HAyUHbIC JOKa3aTeinbCcTBA IS
NOJTYYECHHUS BBIBOJIOB.

Ilenn wu3ydeHuss (PU3MKH HA YPOBHE OCHOBHOIO 0OIIEro 00Opa3oBaHUs
ompenenensl B KoHuenuuu mnpenojgaBaHus ydeOHoro mnpeamera «Dusuka» B
oOpazoBaTenbHbIX —opraHusauusx Poccuiickoit ®Denepanuu, peanu3yromMx
OCHOBHBIE  00IIEO0pA30BATENIbHBIE MPOTPAMMBI, YTBEPXKAEHHON  PEIICHUEM



Konnernn Munncrepcra npoceemenus Poccuiickoin denepaunu (MpoTOKOI OT 3
nexaops 2019 r. Ne [IK-4BH).

Hean u3zyyenus Ppu3uKHu:
npUOOPETEHUE MHTEPECA M CTPEMIICHUS OOy4aromMXcs K HAYYHOMY H3YUYEHUIO
OPUPOJIbI, PA3BUTHE UX UHTEIIEKTYAJIbHBIX M TBOPUYECKUX CMIOCOOHOCTENA;
Pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJE TMO3HAHWUS M (POPMHUPOBAHUE
UCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPY KAIOLIUM SIBJICHHSIM,

(OpMUPOBAHME HAYYHOTO MHPOBO33PEHHS KakK pe3yjbTara HW3yYEHUsST OCHOB
CTPOCHMSI MATEPUU U (PYHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

(opMUPOBAHWE TPEIACTABICHUA O PoNd  (PU3MKKA UIsl  Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH;

Pa3BUTHE TPEACTABICHUI O BO3MOXKHBIX c(epax Oyayuieid nmpodecCHoHAIBHOR
JEATEILHOCTH, CBSI3aHHOW ¢ (PM3MKOM, MOArOTOBKA K AAJbHEHIIEMY OOYUYEHHUIO B
3TOM HANPABJICHUH.

JloCT>KEHHE 3TUX LeNell mporpaMMbl MO (PU3MKE HAa YPOBHE OCHOBHOIO
o0mero o0pazoBaHus 0OECIEYMBAETCS PEIICHUEM CIICTYIOIIMX 3a1aY:
npUOOPETEHNE 3HAHWNA O JMCKPETHOM CTPOCHUM BEIIECTBA, O MEXAHWUYECKHX,
TETJIOBBIX, AJIEKTPUUECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npUOOPETEHUE YMEHWI ONUCHIBATH W OOBACHATH (PU3UYECKUE SBICHUS C
WCIOJIb30BAHUEM MOy YCHHBIX 3HAHMIA,

OCBOCHUE METOAOB PELICHUS MPOCTEHINMX PACUETHBIX 3a1a4 C MCMOIb30BAHUEM
(U3nYECKUX MOJIETIEH, TBOPUECKHX U MPAKTUKO-OPUEHTHPOBAHHBIX 334a4;
pa3BUTHE YMEHWH HAOMIOAATh TNPUPOAHBIE SIBICHHUS W BBINOJHATH OIIBITHI,
naboparopHble pabOThl U SKCIEPUMEHTAIBHBIE UCCIEAOBAHUS C UCIOJIb30BAHUEM
WU3MEPUTEIbHBIX TPUOOPOB,;

OCBOEHHME MPUEMOB PabOThl ¢ MH(pOPMALKEH PUINUECKOTO CONEPIKAHUS, BKITIOYAs
WH(POPMALIMIO O COBPEMEHHBIX MOCTH)KECHUSX (DM3WKH, AHAIU3 M KPUTHYECKOE
OLICHWBAHWE UH(OPMALUHY;

3HAKOMCTBO €O c(epamMu npodheCcCHOHANBHONW ACITEIBHOCTH, CBSI3aHHBIMU C
(U3MKOH, W COBPEMEHHBIMHU TEXHOJOTUSIMH, OCHOBAHHBIMM HA JOCTHXKEHMSIX
(U3NYECKOI HayKH.

Ha u3yuenune ¢u3mkum (06a30BBI ypOBEHB) HA YPOBHE OCHOBHOIO OOIIETO
oOpazoBanus oTBoAMUTCA 238 yacoB: B 7 Kinacce — 68 yacoB (2 yaca B HEACIHO), B 8
Kjacce — 68 4yacoB (2 yaca B HeAem0), B 9 kiacce — 102 gaca (3 gaca B HEAEIIO).

[Ipennaraemplii B mporpaMme no GU3MKe MepeveHpb JadOPaToOpHBIX paboT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapakTeP, YUUTENb AEIACT BBIOOP TPOBEACHUS
7a0oparopHbIX PAdOT W ONBITOB C YYETOM HMHIMBUIYAJIbHBIX OCOOCHHOCTEH
00yvaromuxcs, CUCKa SKCIEPUMEHTATIBHBIX 3aJaHWi, MpeagaracMbiX B pamKax
OCHOBHOT'0O FOCYIapCTBEHHOI0 3K3aMEHA M0 (PU3HUKE.



COAEPKAHUE OBYYEHUA
7 KIIACC

Pazngen 1. ®us3uka u €€ posib B IO3HAHUHN OKPYKAOIIETr0 MUPA.

dusrka — Hayka o npupone. SBiaeHus npupoibl. DUIHYECKHUE SBIICHUS:
MEXAHUYECKUE, TETUIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznveckre BEIWUYMHBL M3MepeHne (PU3MYecKuX BeNUUMH. DU3nyecKue
npudopsl. [TorpemHocTs n3MepeHnii. MexxayHapo1Hast CUCTEMA €IMHHIL.

Kak (¢m3nka # [Opyrue €CTECTBEHHbIE HAyKW H3YYarOT MPUPOLIY.
EcTecTBeHHO-HAYUYHBIA METOJ TMO3HAHWs: HAOMIOAEHHWE, MOCTAHOBKA HAYYHOIO
BOMPOCA, BBIIBM)KEHUE TUIOTE3, SKCIIEPUMEHT IO MPOBEPKE THIIOTE3, OOBSICHEHUE
Ha0M01aeMOr0 aBJIcHUs. OnrcaHne PU3HMUECKUX SBJICHHUHA ¢ TOMOLIBEO MOJEIICH.

Hemoncmpauuu.

MexaHu4eCcKue, TEMUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIC, CBETOBBIE SIBJICHUS.
duznveckre npUOOPBl KW OPOLEAYpPA NPSIMBIX H3MEPEHUI aHAJIOrOBBIM W
U (POBBIM PUOOPOM.

Jlabopamopnuvie pabomut u onvimol.

Onpenenenne UeHbl ASTIEHUS Kbl HK3MEPUTEIBHOTO TPUOOPA.

H3mepenne paccTOAHMN.

Hzmepenue o0béma sKMAKOCTH U TBEPJOTO TENA.

Onpenenenue pa3MepoB MAJIBIX TEII.

H3mepenne temneparypsl NPy MOMOIIMA >KMAKOCTHOTO TEPMOMETPA M JATYMKA
TEMIIEPATYPHI.

[TpoBeneHUe MCCIEAOBAHUS 110 MPOBEPKE TMIOTE3BL JAIBHOCTH IMOJIETA MIAPUKA,
NYIIEHHOTO TOPU30HTAIIBHO, TEM OOJIBIIE, YeM OOJBIIE BBICOTA MyCKA.

Pazpnen 2. IlepBoHa4Ya/ibHbIE CBEICHUS O CTPOCHUM BEIEeCTBA.

CrpoeHue BeEIIECTBA: arOMBl W MOJEKYJB, KX pa3sMmepbl. OmbITHI,
JOKA3bIBAOIIAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBwokeHue uactur BemectBa. CBA3b CKOPOCTH JBWJKEHHSI YacCTHLl C
temneparypoil. bpoyHoBckoe newkenue, nudpdysus. BzaummopeiicTBue vacThil
BEILECTBA: MPUTSHKEHUE U OTTATIKUBAHME.

Arperarsble COCTOSIHUSI BELIECTBA. CTPOCHUE Ta30B, JKUIKOCTEH U TBEPIBIX
(KpHCTAJUIMYECKUX) TeN. B3auMOCBS3b MEXAYy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSIX M MX aTOMHO-MOJICKYJISIPHBIM CTpoeHHuEM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Hemoncmpauuu.

Habntonenue OpoyHOBCKOTO ABUKCHMUSI.
Habmonenue nuddyzuu.



HaGmronenne spneHuii, OOBACHSAIOIMXCA TPUTSHKCHHEM WM OTTAJIKMBAHHEM
YACTHIL BELIECTBA.

Jlabopamophuvie pabomout u onvimol.

OneHka nuaMeTpa aToMa METOJIOM PSJIOB (C UCMOIb30BaHUEM (poTorpadmii).
OnbITE MO HAOMKOACHHUIO TEMJIOBOIO PACIIMPEHHUS Fa30B.
OnbITEL MO OOHAPYKEHUIO TEHCTBUS CHIT MOJIEKYJIIPHOTO MPUTSHKCHUS.

Paznen 3. /IBu:keHue U B3aUMOJeiicTBHE TeJl.

MexaHnueckoe JABM)KCHHME. PaBHOMEPHOE W HEPAaBHOMEPHOE JIBHYKEHME.
Ckopoctb. CpentHssi CKOPOCTh MPU HEPABHOMEPHOM JBWXKEHMH. Pacuér mytu u
BPEMCEHHU JIBUKCHHSI.

SIBnenne wHEpUMU. 3aKOH WHEPUMH. B3amMopaelcTBHME Ten Kak MPUYMHA
W3MCHEHUS CKOPOCTH [JBWKCHHS Teil. Macca Kak Mepa WHEPTHOCTH TeEla.
[TnoTtHOCTE BemiecTBa. CBS3b IMJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B ECAWHHIIC
00BEMa BEILIECTBA.

Cuna Kak XapakTepUCTHKA B3auMOJCHCTBUS Ten. Cuila ynpyrocTd W 3aKOH
I'yka. MI3mepeHne cuiibl ¢ MOMOIIBIO JUHAMOMETPA. SIBIEHUE TATOTCHUS W CUJIA
TspkecTr. Chita TshKEeCTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Crnoskenne
CWJI, HAIPABJICHHBIX 0 OJHOW mpsmMoi. PaBHoaelcTByromas cui. Cuna TPeHUS.
TpeHue CKOJIBKEHUS U TPEHUE MOKOs. TpeHue B MPUPOIE U TEXHUKE.

Hemoncmpauuu.

HaGnroneHne MeXaHN4eCKOTo TBHKEHUS TENA.

H3mepenue CKOpOCTH MPSMOIMHEHHOTO JBUKCHUS.
HaGnronenune siBleHNs MHEPLIVH.

HaGnroneHne n3MeHeHusi CKOPOCTH MTPH B3aUMOICHCTBUM TETT.
CpaBHEHME MacC IO B3aUMOICHCTBUIO TEIL

Cno>keHHe CHJl, HANPABJICHHBIX 110 OJHON TIPSIMOM.

Jlabopamopnuvie pabomut u onvimol.

OnpeneneHne CKOPOCTH PAaBHOMEPHOIO JBUKEHUS (IIAPUKA B KUJKOCTH, MOJIEIH
AIEKTPUYECCKOTO aBTOMOOWMJIS M TaK JaJiee).

Onpenenenne cpenHeil CKOPOCTH CKOJBKEHUsT OPyCKa WU IIAPUKA 10 HAKJIOHHOM
TUIOCKOCTH.

Onpenenenue IOTHOCTH TBEPAOTO TENA.

OnbITEL, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh PacTsbKEHUs (aeopManim) mpy>KHUHbI
OT IPHUJIOKEHHON CHUJIBI.

OnbITEL, IEMOHCTPUPYIOLIME 3aBUCUMOCTD CUJIBI TPEHHUS CKOJIBKEHUS OT BECA TENa
Y XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. /laBienne TBEPABIX TeJI, }KHAKOCTEI U ra3os.

JaBnenne. CnocoObl YMEHBIICHUS U YBEJIMYEHUS NaBIcHUS. J[aBlieHUE rasa.
3aBUCUMOCTh JABJICHUs raza OT 0O0béma, Temreparypel. llepenaua maBneHust



TBEPABIMHA TEJIAMM, KUIAKOCTAMHM M rasamu. 3akoH llackamd. [THeBmMarmueckue
MalIMHbL. 3aBUCHUMOCTb JABJICHHS >KMIKOCTH OT TIyOWHBL [ 'mapocTtaTHUecKuid
napaaokc. Coobwaromuecs: cocyabl. [ MapaBIMueCKue MEXaHU3MBI.

AtMocdepa 3emim u atMocepHOE NaBiacHUE. [IpuUMHBI CyIECTBOBAHUS
BO3AyIIHOW o0onmouku 3emmu. OnwiT Toppuuemmm. M3mepeHue armocgepHOro
JaBJICHUsS. 3aBUCUMOCTb aTMOC(EPHOIO TAaBJIEHUS OT BBICOTHI HaJ YPOBHEM MOPASL.
[TprGopsl Anst UI3MEPEHHs aTMOCPEPHOTO NABJICHUSI.

JleficTBUE KUAKOCTH M raza Ha MOrpyKEHHOE B HUX TEN0. BrITalikuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lmaBanue Ten. Bo3ayxonnaBaHue.

Hemoncmpauuu.
3aBUCUMOCTB JABJICHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs JKUIAKOCTBIO U Ia30M.

CooOmaromuecs cocy/ibl.

IM'mapasanyeckuii mpecc.

[TposiBrieHME NEHCTBUS aTMOC(EPHOTO TABICHMSI.

3aBUCUMOCTh BBITAJIKMBAIOUICH CWIbI OT 00OBEMA MOTrPY>KEHHON 4YacTW Tena U
IUIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BHITAIKUBAKOLIEN CUIIBI BECY BHITECHEHHON JKUIKOCTH.

YcenoBue IMiiaBaHus TeEJ. IJIABAaHWE WIIM IIOIPY’KEHHUE TeJI B 3aBUCUMOCTH OT
COOTHOLLIEHH TUIOTHOCTEN TeJa U JKUIKOCTH.

Jlabopamopnuvie pabomut u onvimel.

HccnenoBanne 3aBHCHMOCTH Beca Tela B BOAEC OT 00OBbEMA MOrPY:KEHHOH B
JKUJKOCTh YacTH TeJIa.

OnpeneneHue BBITAIKUBAKOIICH CWIIBI, NECHCTBYIOIIEH HA TENO, MOTPY>KEHHOE B
JKUJKOCTB.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLICH CHJIBI, AEHCTBYIOLIEH HA TENO B
JKUJKOCTH, OT MaccChl Tena.

OneITHI, IEMOHCTPUPYIOILME 3aBUCUMOCTh BBITAIKMBAIOIICH CUJIBL, ACHCTBYIOIICH
HA TENO B XXUAKOCTH, OT 00BEMA MOTPYKEHHOW B >KUIKOCTh YaCTH TEJlA U OT
IJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKA U ONPEHCIICHUE €€
Irpy3000AbEMHOCTH.

Pazpnen S. PaGora u1 MOIIHOCTH. JHEPrusi.

Mexanuveckas padota. MOIHOCTb.

[TpocTeie MexaHW3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio
paBHOBecHs pelyara. lIpuMeHeHnWe mpaBWia pPABHOBECHS phlyara K OJOKY.
«3omoroe mpaBwioy MexaHuku. KIIJ[ mpocteix Mexanu3moB. [IpocTeie
MEXAHU3MBI B OBITY U TEXHHUKE.



Mexanuveckas odHeprusd. KuHeTHueckas M MOTEHUMAIbHAs JHEPrUs.
[TpeBpanieHue 0OTHOTO BUAA MEXAHUYECKOW SHEPIUU B IPYTrOi. 3aKOH COXPAHEHUS
SHEPIUH B MEXAHUKE.

Hemoncmpauuu.

IIpuMepsl TPOCTHIX MEXAHU3MOB.
Jlabopamopnuvie pabomul u onvimel.
Onpenenenne pabOTBl CUJIbI TPEHUS MPU PABHOMEPHOM JABW)KCHHH TeENa IO
TOPU30HTAIBHOM ITOBEPXHOCTH.
HccenenoBanue yCciaoBUi PaBHOBECUS phlvara.
Hszmepenue KI1J] HaKIIOHHON NIIOCKOCTH.
H3yueHune 3aK0Ha COXPAHEHMS MEXAHUUYECKON SHEPTUN.
8 KUIACC

Paznen 6. TemioBbie SIBJICHUS.

OCHOBHBIE TIOJIOKEHUS] MOJIEKYJISIPHO--KUHETUYECKOH TEOPUM  CTPOCHHS
BemecTea. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBITHI, TOATBEPKAAIOILME
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIS PHO-KMHETHYECKOU TEOPHH.

Mopenu TBEPAOro, KUAKOTO W Tra3o00pa3HOro COCTOSIHWM BELIECTBA.
Kpucrannuyeckre n amopgHeie Tena. OObICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJOKEHUA MOJIEKYJISAPHO--KUHETUYECKON TEOPHH.
CMauvBaHue U KaWJUIPHBIC SIBICHUS. TEIIOBOE PACIIMPEHUE U CIKATHE.

Temneparypa. CBsi3p TeMIEparypel €O CKOPOCTBIO TEIJIOBOTO JBM)KCHUS
yactull. BHyTpeHHsist sHeprus. CnocoObl W3MEHEHWsI BHYTPEHHEH SHEPruu:
Teronepesaya " COBEPILECHUE paboOTHI. Buapt TEIJIONEPEIAYH:
TEIIONPOBOAHOCTD, KOHBEKLUS, U3TYUYEHHUE.

KonuuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BEIIECTBA. 1€MI000MEH U
TEIUIOBOE PABHOBECHE. YpaBHEHME TemiaoBoro Oamanca. [lmaBnenwe wu
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJIENbHAs TEIUIOTA IJIABICHUS.
[TapooOpa3oBanue u koHjacHcaius. Mcnapenuwe. Kunenuwe. YnenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPBl KHIEHUS OT aTMOC(EPHOrO
JABJICHUS.

Bnaxuocrts Bo3ayxa.

DHEprus TOIJIMBA. Y ACJIbHAS TEIIOTA CTOPAHHSI.

[Tpuammnel pabotel TemmoBbix asurarencii KIIJ temmoBoro asurarens.
TerioBble ABUTaTENIA U 3aLIUTA OKPYIKAFOLICH CPEIbL.

3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPTUM B TEMJIOBBIX TPOLIECCAX.

Hemoncmpauuu.

Habntonenue OpoyHOBCKOTO ABUKCHMUSI.
Habmonenue nuddyzuu.
HaGnroneHune sBiaeHUA cMauBaHUs U KAMAJUISIPHBIX SIBJICHUA.



HaGnronenne TemioBoro pacCimpeHust Te.
U3MeHeHne MOaBiicHWsT Ta3a MNpd HM3MEHEHMM O00bEMA M HArpeBaHWM WIIA
OXJIAKICHHH.
[TpaBuia n3MepeHust TEMIEPATYPhI.
Bunbl Termonepenayy.
OxJtaxIeHUE TPUA COBEPUICHUH PaOOTHI.
Harpepanue npu coBepieHM pabOThl BHEUTHUMH CHAJIAMHM.
CpaBHEHME TEMIOEMKOCTEN Pa3TUYHBIX BEIIECTB.
HaGnronenne kunenust.
HabGnronenne nocTostHeTBa TEMIIEPATYPBI NP TUTABJICHUH.
Mopenu TEMmnoBbIX ABUTATENEH.
Jlabopamopnuvie pabomut u onvimel.
OnbITEL MO OOHAPYKEHUIO IEHCTBUS CHIT MOJIEKYJIIPHOTO MPUTSHKCHUS.
OnbITH O BRIPAIMBAHWIO KPUCTAIOB TOBAPEHHOW COJIM WIIK caxapa.
OnbITEl 0 HAOMKOAEHUIO TEMJIOBOIO PACIIMPEHUS TAa30B, KUIKOCTEH U TBEPIBIX
TEL.
OnpeneneHue AaBJICHUs BO3yxa B Oa/NIOHE [IITPULLA.
OnbITEL, TEMOHCTPUPYIOLIME 3aBHCHMOCTH AABJICHUS BO3/yXa OT €ro o0béma u
HArpeBaHMs WK OXJIKICHMSI.
[TpoBepka THIOTE3bl JIMHEHHOW 3aBUCHMOCTH [UIMHBI CTOJIOMKA >KUJAKOCTH B
TEPMOMETPHUECKOM TPYyOKE OT TEMITEPaTyPhl.
HabGnronenne n3aMeHeHrs BHYTPEHHEH SHEPTUM TENA B PE3YJIbTATe TEMIONEPEIaun
¥ pabOThI BHEIIHUX CHII.
HccnenoBanue sBICHUs TEIUIOOOMEHA MPHA CMEMIMBAHWM XOJOMHOW M ropsyci
BOJIBI.
OnpeneneHne KOMMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPH TEMIOOOMEHE C
HArpeEThIM METAITTMYECKUM LIAJTUHIPOM.
Onpenenenue yaenbHON TEITOEMKOCTH BELIECTBA.
HccenenoBanue nporecca nCnapeHusl.
Onpenenenne OTHOCUTENBHOM BIAYKHOCTH BO3AyXA.
Onpenenenue yaenbHON TEMIOTH TUIABJIEHUS JIbIA.

Paznen 7. DaekTpuyecKue H MATHUTHBIE SIBJICHUSI.

Onekrpu3anms Tell. JIBa pojaa SIEKTPHYECKMX 3apsaoB. B3ammoneicTBue
3apsOKEHHBIX  Tel.  3akoH KyioHa (3aBUCMMOCTb  CWIIBI  B3aUMOJACHCTBHS
3apSOKEHHBIX TEJ OT BEJIMUMHBI 3aPsAI0B U PACCTOSTHUS MEXKITY TEIAMH ).

Onekrpuueckoe none. Hanpsok€HHOCTh anekrpuyeckoro mons. [IpuHomn
CYNEPNO3ULIMA HIEKTPUUECCKUX MOJIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenn sneKTpuyecKkux 3apsaoB. DJIEMEHTAPHBIA AIEKTPUUYCCKUN 3aps.
Crpoenne aroma. IIpOBOOHMKM W AMBIEKTPUKH. 3aKOH  COXPAHEHMS
BIEKTPUYECKOTO 3apsAaa.

ONEKTPUUYECKANA TOK. YCIIOBUS CYIIECTBOBAHMUS JJIEKTPUYECKOIO TOKA.
HUCTOYHMKM MOCTOSSHHOTO TOKA. JICHCTBUS SJEKTPUYECKOrO TOKa (TEIUIOBOE,
XUMHYECKOE, MATHUTHOE). DIEKTPUUYECCKUIA TOK B KUIKOCTSAX M ra3ax.

Onexkrtpuyeckas nenb. Cuna  TOKA.  ODINEKTPUYECKOE  HAMPSHKEHUE.
ConpoTUBIIEHAE MPOBOJHUKA. Y IETBHOE CONPOTUBICHUE BELIECTBA. 3aKOH Oma
Uit yyactka uenu.  [locnenoBareibHOE M MAPAUIENIBHOE  COCIMHEHUE
ITPOBOIHUKOB.

Pabora W MOIIHOCTE 3JIEKTPUYECKOr0 TOKa. 3akoH Jlxoyns—JIeHna.
ONEKTPAYECKUE LIETIA U MOTPEOUTENN SIEKTPUYECKON dHEPruu B ObITy. KOpoTkoe
3aMBIKAHUE.

[TocTossHHBIE ~ MarHWThHL.  B3aMMOAECHCTBME  MOCTOSHHBIX ~ MAarHUTOB.
MarunuTtHoe nosie. MarHuTHOE 1oJie 3eMJIM U €10 3HAYEHUE JUIsl J)KU3HU HA 3eMIIE.
Oneir  Opcrena. MarHurHoe mnoJe€  AIEKTPUYECKOTO TOKA.  [IpuMeHeHue
ANEKTPOMArHUTOB B TEXHUKE. JICHCTBME MArHUTHOTO MOJISt HA TPOBOJHUK C TOKOM.
ONEKTPOABUIATENL TMOCTOSHHOTO TOKA. MCIONB30BaHUE SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SBICHUE dNEKTPOMArHUTHON MHAYKUMHK. [IpaBuno JleHna.

DNEKTPOTEHEPATOP. CrnocoObl  MOJNy4eHHsI  DJJEKTPUYECKOM  DHEPrum.
DJEKTPOCTAHIIMKM HA BO30OHOBJISIEMBIX HCTOYHUKAX SHEPTHUU.
Hemoncmpauuu.

ONEKTpU3aLHNS TE.

JIBa poJa SJIEKTPUYECKUX 3apAI0B U B3AUMOJACHCTBUE 3aPSKEHHBIX TEIT.
YCTPONUCTBO U IEHCTBUE HJICKTPOCKOMA.

DNEKTPOCTATUYECKAS UHAYKLIUS.

3aKOH COXPAHEHUS HIIEKTPUYECKHUX 3aPSI0B.

[TpOBOTHUKYM ¥ AWAJICKTPUKH.

MopaenupoBaHUE CUIIOBBIX JIMHUN NEKTPUUYECKOTO MO,
HWcTOYHMKM MTOCTOSHHOTO TOKA.

JIENCTBUSA DIEKTPUYECKOTO TOKA.

DNEKTPUUYECKUANA TOK B KUIKOCTH.

["a3oBbIil paspsa.

H3mepenne CUiTbl TOKa aMIIepPMETPOM.

H3mepeHne 3MeKTPUYECKOTO HaPSHKEHUS! BOJIBTMETPOM.

Peocrar u marazus CONpOTUBICHUH.

B3anMoaeicTBuE NOCTOSHHBIX MATHUTOB.

MopaenupoBaHue HEBO3MOXKHOCTH PA3IETICHUS TIOJIFOCOB MATHUTA.



MonenupoBaHue MarHUTHBIX MOJICH MOCTOSHHBIX MArHUTOB.
OneiT Operena.
MarauTHO€ 1oJjie TOKa. JIEKTPOMarHur.
JlelicTBHE MAarHUTHOTO OISl HA MPOBOJHUK C TOKOM.
ONEKTPOABUTATEND MOCTOSHHOTO TOKA.
HccnenoBanue siBICHUS SIEKTPOMArHATHOM MHYKIUM.
Oneitel Dapanes.
3aBUCHMOCTb  HAIMpaBJICHHS  MHAYKIMOHHOTO TOKA OT  YCJIOBHHA  €ro
BO3HUKHOBCHUSI.
ONEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuvie pabomut u onvimel.
OnbITE MO HAOTOACHUIO SJIEKTPU3ALMH TET HHAYKIUEH U TPU CONPUKOCHOBEHHH.
HccnenoBanue NEHCTBUS SIIEKTPUUYECKOTO MOJIsl HA TPOBOJAHUKH U AUDJIEKTPUKH.
COopka n mpoBepka pabOoThl SJEKTPHYECKOHN LIEMH MOCTOSHHOTO TOKA.
H3mepeHue u perynmpoBaHUE CHITbI TOKA.
H3mepenue u peryupoBaHUe HAMPSHKCHUS.
HccnenoBanne 3aBUCMMOCTH  CHJIBI  TOKA, HMIAYLIETO 4YEepe3 PE3UCTOp, OT
COIMPOTHUBIIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.
OnbITEL, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh 3JEKTPUYECCKOTO  COMPOTUBIICHUS
IPOBOJHMKA OT €r0 JUIMHBI, IJTOMAH MONEPEYHOTO CEYEHUS U MAaTEPHATIA.
[TpoBepka mpaBuia CIOKEHUST HANPSDKEHUH TPH MOCIIEA0BATETbHOM COEAMHEHUN
JBYX PE3UCTOPOB.
[TpoBepka mpaBuiia Ajist CUIIBI TOKA MTPH MAPAIIETIBHOM COEAMHEHUH PE3UCTOPOB.
Onpenenenne paboTHl SNEKTPUUECCKOr0 TOKA, UAYIIETO YEPE3 PEIUCTOP.
OnpeneneHne MOIHOCTH JIEKTPUYECKOTO TOKA, BBIAECISIEMON Ha PE3UCTOPE.
HccnenoBanne 3aBUCHMOCTH  CWJIBI  TOKA, HMAYLIETO 4YEPE3 JAMIOYKY, OT
HaMpPsHKEHAS HA HEH.
Onpenenenue K111 HarpeBarens.
HccenenoBanne MarHUTHOTO B3aMMOJEHCTBUS TOCTOSIHHBIX MArHUTOB.
H3yyeHre MarHuTHOrO NOJII MOCTOSIHHBIX MAarHWTOB MPH WX OOBECAWHEHUU W
pa3acIeHNH.
HccenenoBanue NEACTBUS AIIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITEL, JEMOHCTPUPYIOIIKAE 3aBUCHUMOCTb CHJIBI B3aMMOJACHCTBUS KaTYIIKU C
TOKOM M MarHMTa OT CUJIbI TOKA M HAITPABJICHUS TOKA B KATYLIKE.
H3yueHne neiCTBUS MArHUTHOTO TMOJISI HA TPOBOJHUK C TOKOM.
KoHcTpyupoBanue n u3yueHure padOoThl SIEKTPOABUTATENS.
Hsmepenne KI1/] anexkTpoaBurareIbHON yCTAHOBKH.
ONBITHL MO UCCIENOBAHUIO SBJICHUS SJICKTPOMArHUTHOM MHAYKIMW: UCCIIET0BAHUE
W3MCHEHWH 3HAYEHMSI U HATPABJICHUS. WHAYKIIHOHHOTO TOKA.



9 KVIACC

Paznen 8. Mexannuyeckue siBJIeHHsI.

Mexanudeckoe ABwkeHUE. MarepuanpbHas Touka. (Cucrema OTcuéra.
OTHOCHUTENILHOCTh MEXAHWYECKOTO JBWKEHUS. PaBHOMEPHOE MNPAMOIUHEHRHOE
JBWOKEHUE. HepaBHOMEPHOE NMPAMOIIMHEHHOE NBWKEHHE. CpEeNHss 1 MTHOBEHHAS
CKOPOCTH TENa NP HEPABHOMEPHOM JIBHYKEHUU.

Yckopenue. PaBHOYCKOpEHHOE MNpsMOSIMHERHOE nBHKeHUE. (CBOOOIHOE
nagaeHue. OnsITel [anues.

PaBHOMEpHOE IBMKECHHME MO OKPYXHOCTH. llepmoa u dacrora oOpanicHws.
JIunelinas u yrinoBast CKOPOCTH. LIEHTPOCTPEMUTENBHOE YCKOPEHHE.

Ilepseiii 3akoH HerotoHa. Bropoii 3akoH HerotoHa. Tpetuit 3akoH HeroTOHA.
[IpyHIMTO CYNIEPIO3ULIANA CHIL.

Cwuta ynpyroctu. 3akoH ['yka. Cuma TpeHus: Cujla TPEHUS CKOJIBKCHUS, CHJIA
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TSKECTH W 3aKOH BCEMUPHOrO TATOTEHUS. YCKOPEHHUE CBOOOJHOIO
naneHus. JBwkenue turaner BOkpyr ComnHua. IlepBas kocMuueckas CKOPOCTb.
HesecomMoCTh U EPErpys3KH.

PaBHOBecue marepuanbHON TOUkK. AOCOMIOTHO TBEPHOE Teno. PaBHOBeEcHE
TBEPAOIO TeJA € 3aKPEMIEHHON OCHIO BpaieHuss. MOMEHT CWIIBL. LIEHTp TsOHKECTH.

Wmnynec tema. M3menenne mmiynbca. UMnyaee cuiibl. 3aKOH COXPAHEHUS
UMITYJIbCA. PEAKTUBHOE IBUKEHUE.

Mexannueckass pabota W MOIIHOCTh. PaboTa cun TSOHKECTH, YHOPYTOCTH,
TpeHust. CBsI3b SHEPIrUU U paboThl. [loTeHIMaANBHAS SHEPTUS TeNa, NOJHATOTO HAA
MOBEPXHOCTHIO 3eMIH. [[0TEHIMAanbHas SHEPTU CKATON NPYKUHBL. KuHeTnyeckas
sHeprus. TeopeMa 0 KMHETUYECKOM 3HEPrHH. 3aKOH COXPAHEHHMS MEXAHWYECKON
SHEPIHUH.

Hemoncmpauuu.

HaGnronenne MeXaHU4eCKOro IBMKEHUS T€NA OTHOCHTEIBHO Pa3HBIX TENT OTCUETA.
CpaBHEHHUE NyTEN U TPACKTOPUI ABMIKEHUS OJHOTO M TOTO K€ TE€NA OTHOCUTEIILHO
pa3HbIX T OTCUYETA.

H3mepeHne CKOpPOCTH U YCKOPEHU S IPSAMOJIMHEMHOTO IBUYKECHHSI.

HccenenoBanue npru3HaKkoOB PaBHOYCKOPEHHOTO ABMIKEHUSI.

HaGnronenne ABM>KEHUS Tela o0 OKPY>KHOCTH.

HaGnroneHne MExXaHMYECKHX SIBICHWM, MPOMCXOMAIIMX B CHCTEME OTCYETa
«Tenexka» mpu €€ PaBHOMEPHOM M YCKOPEHHOM [BWIKEHWM OTHOCUTEIBHO
KaOuHeTa PU3UKH.

3aBUCUMOCTB YCKOPEHUS TEIA OT MACChI TeJA U ACHCTBYIOIIECH HA HETO CHUJIBI.
HaGnronenne paBeHCTBA CHIT TPU B3aUMOJIEHCTBUY TETT.

H3menenue Beca Tena npu yCKOPEHHOM JIBHYKEHHUU.



[lepenaya uMmynbca Npu B3aMMOACHCTBHM TEN.

[TpeoOpa3oBaHust SHEPTUU NIPU B3AUMOJCHCTBHH TEN.

CoxpaHeHHE UMITYJIbCA TPH HEYTIPYTOM B3aUMOJICHCTBUY.

CoxpaHeHHE UMITYJIbCA TPH A0COTOTHO YIPYTOM B3aUMOACHCTBUN.

HaGnronenne peakTUBHOTO IBUKCHHSI.

CoxpaHeHHE MEXaHUYECKOH SHEPTAX TPU CBOOOTHOM MAJCHHH.

CoxpaHeHHE MEXAHWYECKOW HHEPrMM NPH JBHXKEHUM Tela NOJ JCHCTBUEM
PY>KUHBIL

Jlabopamopnuvie pabomout u onvimel.

KoHcTpynpoBanue Tpakrta uisi pa3roHa U JATBHEHIIET0 PABHOMEPHOTO JABHYKCHUS
HIAPUKA WK TENEKKH.

Onpenenenne CpeaHeil CKOPOCTH CKOJBXKEHUS OPYCKa WM JBUKEHMSI IIAPUKa IO
HaKJIOHHOM IJTIOCKOCTH.

OnpeneneHne yCKOPEHUs TeNa MPU PaBHOYCKOPEHHOM ABM>KCHUMW IO HAKJIOHHOM
TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MTPH PABHOYCKOPEHHOM JBUKCHHUU
0€e3 HaYaJILHON CKOPOCTH.

[TpoBepka THIOTE3bI: €CIM MPUA PABHOYCKOPEHHOM JBM)KEHWH O€3 HadaabHOMN
CKOPOCTH TYTH OTHOCATCA KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIME
NPOMEKYTKHA BPEMEHHN OJMHAKOBBI.

HccnenoBanne 3aBHCHMOCTH CHJIBI TPEHHS CKOJIBXKEHMS OT CHJIBI HOPMAIBHOIO
JABJICHUSI.

Onpenenenne kK03pPUIMEHTA TPEHHUS CKOIBKCHUS.

Onpenenenue KECTKOCTU NPYKUHBL.

Onpenenenne paboOTBl CUJIbI TPEHUS MPU PABHOMEPHOM JBM)KCHHH TeENa IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

Onpenenenne padoThl CHIIbI YIPYTOCTH MPH MOABEME Ipy3a € MCMOIb30BAHUEM
HEMOJBHYKHOTO Y TIOJIBUYKHOTO OJIOKOB.

H3yueHne 3aKk0HA COXPAHEHHSI SHEPTUU.

Paznen 9. Mexannyeckue KoJie0aHusi U BOJIHBI.

KonebarensHoe nBukeHne. OCHOBHBIE XapPAKTEPUCTUKU KOJIEOaHWI: IEPHO,
YacToTa, aMITUTY1a. MareMarnueckuii U NpyXKUHHbIA MasTHUKH. [IpeBpamenue
SHEPruM MPU KOJICOATETEHOM JIBHYKEHUM.

Jaryxaomme — koseOanus.  BbeHyXaeHHble — KoneOanusa.  Pe3onaHc.
Mexannueckue BOJHBL. (CBOMCTBA MEXAHMUYECKWX BOJH. [IpomonbHblE W
NOMEPEYHbIE BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ PACHPOCTPAHCHUS.
MexaHu4YeCKUE BOJIHBI B TBEPAOM TEIIE, CEHCMUYECKUAE BOJTHBI.

3ByK. ['poMKOCTB 3Byka M BbICOTA TOHA. OTpakeHue 3Byka. MH(]pasByk u
YJIBTPa3BYK.



Hemoncmpayuu.

HaGnronenune xonebanmii Ten noj 1EHCTBUEM CHITbI TSPKECTH M CHJIBI YIIPYTOCTH.
HaGnronenune konebanmii rpy3a Ha HUTH U HA MPY>KAHE.

HaOntonenue BeIHYKIEHHBIX KOJIeOaHW 1 pe30HaHca.

PacnipocTpaneHre npoaOabHBIX U MONEPEYHBIX BOJH (HA MOJIEIH ).

HaGnroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTAYECKHI PE30HAHC.

Jlabopamopnuvie pabomut u onvimel.

OnpeneneHne 4acToThl ¥ MEprUoa KoJIcOaHMii MaTeEMaTHYECKOTO0 MAasSTHUKA.
OnpeneneHne 4acToThl U Meproa KoJIeOaHid MPY>KUHHOTO MASITHHKA.
HccnenoBanne 3aBUCUMOCTH MEPUOIA KOieOaHUil MOABEIIEHHOTO K HUTH TPy3a OT
JUITMHBI HATH.

HccnenoBanne 3aBUCHMOCTH TEpUOAA KOJICOAHW NPY>KMHHOTO MAasTHUKA OT
MAacChl Ipy3a.

[TpoBepka HE3aBUCUMOCTH MEpHOAa KoneOaHuii Tpy3a, MOABEIICHHOTO K HATH, OT
MaccChl Ipy3a.

OnbITEL, JEMOHCTPUPYIOLIME 3aBUCUMOCTb MEPHOJA KOJICOaHWH MPY>KHHHOTO
MasiTHUKA OT MACChI IPy3a U >KECTKOCTH MPY>KUHBI.

H3mepenue yckopeHust CBOOOTHOTO MACHHSI.

Pazpaen 10. DiekTpoMarHuTHOE NOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBL

ONEKTPOMArHUTHOE  MOJIE.  DJNEKTPOMArHuTHbIE  BOJIHBL.  CBOCTBA
ANIEKTPOMArHUTHBIX BOJIH. [llkama >meKTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSI3H.

ONeKTpOMarHuTHas npupoaa cBeta. CKOPOCTh cBeTa. BOJIHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

CBoIiCTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoiiHOBEBIE CBOWCTBA CBETA.

Jlabopamopnuvie pabomut u onvimeol.

H3yueHne CBOMCTB 3NEKTPOMATHUTHBIX BOJIH C TOMOIIBIO MOOMIBHOTO TENIE(POHA.

Paznen 11. CeroBble sIBJICHUS.

JlyueBas  mogmens  ceera.  Mcrounmkm  ceera.  [IpsamonmHeitHOe
pactipoctpanenue ceera. 3atmenus CosHna u Jlynsl. Otpaxenue ceera. [lmockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.

[Tpenomiienne cBera. 3aKkOH TpelIoOMJeHHs cBeTa. [lomHOE BHYTpEHHEE
OTpaKECHUE CcBeTa. MCMoNb30BaHWE TMOJIHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.



Jlunza. Xom nywedt B JsmH3e. Onrhyeckas cucreMma (oroamnmapara,
MHUKPOCKOIIA M Tejeckona. [J1a3 Kak OnTuYecKas cHucTeMa. bau30pyKocTh M
JANBHO30PKOCTb.

Paznoxxenune Oenmoro cBera B chnektp. Omnbitel HetoToHa. CrioskeHue
CIEKTPAIBHBIX LBETOB. J(MCIIepcus CBETA.

Hemoncmpauuu.

[TpssMONMHEHHOE PACTIPOCTPAHEHUE CBETA.

OrpakeHue cBera.

[Tony4yeHnne n300pakeHHA B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomenue ceera.

OnTHYeCKuid CBETOBOJI.

Xon ydeid B coOMparonieit mH3e.

X0 ny4ei B pacCeUBarOLIE JIMH3E.

[Tonmy4yeHnne n300paKeHHIA ¢ TOMOILBIO JINH3.

[TpuHuMn aeiictBus poroannapara, MUKPOCKONA U TEIECKOTA.
Mogens riasa.

PaznoskeHne 6enoro cBera B CEKTP.

[TomydyeHune O6emoro cBeTa MpH CI0KEHUHU CBETA Pa3HBIX L[BETOB.

Jlabopamopnuvie pabomut u onvimol.

HccenenoBanue 3aBUCUMOCTH yIila OTPAXKEHUS CBETOBOTO JIyda OT yIiia NaJAcHUS.
H3yyeHne xapakTepuCTHK M300paKeHUS MTPEAMETA B TUIOCKOM 3€PKaJie.
HccenenoBanue 3aBUCMMOCTH YIUIa IPETOMIIEHHS CBETOBOTO JIy4a OT yIjia NaacHUs
HA TPAaHULE «BO3MYX—CTEKIION.

[TonyuyeHnune n300paskeHUi ¢ TOMOLIBIO COOMPAIOIIEH JTMH3BI.

Onpenenenne POKYCHOTO PACCTOSTHUS M ONTHYECKON CHITbI COOMPAFOLLEH JIMH3BI.
OnbITHL O PA3IOKEHUIO OEIIOTO CBETA B CIIEKTP.

OnbITEL MO0 BOCIPUATHIO LBETA MPEIAMETOB MPU WX HAOIIOACHUU YEPE3 LIBETOBBIE
(UIBTPHI.

Paznen 12. KBaHTOBBIC SIBJICHUS.

OnbiTel Pe3epdopaa v mimanerapHas moaenb aroma. Mogaens aroma bopa.
Hcnyckanue 1 noryomenue ceeta atoMoM. KBaHTel. JIMHEHYaTbIe CIEKTPHI.

PannoaktuBHoCTh. Anb(a-, 6eTa- U raMMma-uzinydeHus. CTPOCHUE aTOMHOTO
aapa. HyxiioHHas wmoxaens aroMHOro suapa. Msorombel.  PannoakTuBHBIE
npespaiueHus. [lepuoa nmonypacnaga arOMHBIX sLIEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHHs 3apsSJA0BOIO0 W MACCOBOTO YHMCENL.
OHEprus CBsA3M arOMHBIX sfaep. CBsA3b MAacCel M 3HEPruu. Peakuum cHUHTE3a M
nenenus saep. Merounmku sHeprun CostHUA U 3BE3 .

SnepHas sHepretuka. JIEHCTBUS PAaJMOAKTUBHBIX HM3JIYYEHUH HA >KUBBIC
OpPraHu3MBbl.



Hemoncmpayuu.
CHeKTpbl U3TYyYCHHUS U MOTJIOUICHUSI.
CHeKTpsbl pa3IM4HbIX ra30B.
CnexTtp BOHOpOaA.
HaOmtonenue tpekoB B kamMmepe Bunbcona.
Pabota cuéTunka HOHU3UPYIOUINX U3TyUYEHUH.
Perucrpanus nznydeHusi NpupoIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuvie pabomut u onvimel.

HaOtoneHue CrionHbIX ¥ JIMHEHYAThIX CIEKTPOB U3y UCHHMSI.

HccnenoBaHue TPEKOB: M3MEPEHUE SHEPTUM YaCTHUIBI MO TOPMO3HOMY MyTH (IO
¢dororpadusim).

H3mepenune paaroakTuBHOTO (hOHA.

IHoBTOpHUTEIBLHO-0000 1AM MOYJIb.

[ToBTOPUTETBEHO--0000IIAOIIMA MOYJIb TPEAHA3HAYEH /TSI CUCTEMAaTU3alun
u  0000mICHHST  TPEAMETHOIO  COACPKaHUST UM ONbITa  JEATEIbHOCTH,
NPUOOPETEHHOTO MPU M3YUYEHUH BCETO Kypca (PM3UKH, a TAKXKE JJI MOJATOTOBKH K
OCHOBHOMY TOCYJAapCTBEHHOMY 53K3aMEHy MO (u3uke g 00y4arommxcs,
BbIOPABIINX 3TOT YUEOHBII MPEAMET.

[Ipy n3yueHUn JAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JEATENBHOCTH, HA OCHOBE KOTOPBIX 00€CMEUMBACTCS JOCTUKEHUE MPEAMETHBIX U
METANMPEAMETHBIX  IJIAHUPYEMBIX  pE3yjabTaTOB  00yueHus, (HopMUPyETCS
€CTECTBEHHOHAYYHASTPAMOTHOCTh. OCBOCHHE HAYYHBIX METOAOB HMCCIICIOBAHMS
SBJICHUA TPUPOJBI M TEXHHWKHW, OBJIAJICHUE YMEHUSMHU OOBACHSITH (PU3NUECKUE
SBJICHMS, TPUMEHSS TOJYYECHHBIE 3HAHWS, pemarb 3aJa4d, B TOM YHCJIE
KAUECTBCHHBIC U HKCIICPUMEHTAIBHBIE,

[TpuHIMNIUAIBEHO JAEATENBPHOCTHBIA XapakTep JaHHOTO paz/ieiia peaau3yeTcs
3a CYET TOro, 4ro OOYYAKOMIMECS BBIMOJIHSIOT 3a/JaHUs, B KOTOPBIX WM
peIaracTcs:

HA OCHOBE TOJIYYCHHBIX 3HAHWI pacno3HaBaTb W HAYYHO OOBSCHATH
(U3HYECKUE SBJICHUS B OKPY>KAIOIICH TPUPOJIE U MOBCETHEBHOM KU3HH,

UCIOJIb30BATh HAYYHBIC METOJIBI UCCICIOBAHUS (PU3UUECKUX SIBJICHUI, B TOM
YUCJIE IS MPOBEPKU FUNIOTE3 U MOJYUYEHUS TEOPETUYECKUX BBIBOIOB,;

OOBSCHATh HAYYHbBIE OCHOBBI HAaWOOJICC BAXKHBIX JOCTH)KCHHUH COBPEMEHHBIX
TEXHOJIOTHIA, HAPUMEP, TPAKTUUYECKOTO UCITOIB30BaHUS PA3JIMYHBIX HCTOUYHUKOB
SHEPrUH HAa OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHCHHS BCEX M3BECTHBIX BHJIOB
SHEPIHUH.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMDBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

H3yuenne Ppu3nkn Ha ypOBHE OCHOBHOTO 001IEro 0Opa3oBaHUsl HANPABIECHO
Ha JOCTWKCHHE JINYHOCTHBIX, METANPEAMETHBIX U TPEAMETHBIX 00Pa30BaTENbHBIX
PE3YyBTATOB.

B pesynbrare uzyuenus (pU3NKU Ha YPOBHE OCHOBHOTO OOLIEr0 00pa3oBaHus
y oOyyvaronierocs OyayT ¢c(OpMUPOBAHBI CIACAYIOMINE JTMYHOCTHBIE PE3YJIbTaThl B
YaCTH:
1) naTpruoTHYECKOr0o BOCIIUTAHHS
— MPOSABJIICHHE HWHTEpPECA K HUCTOPHU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON
(u3nYeCKOil HayKW;
— LIEHHOCTHOE OTHOLICHHUE K TOCTHXKEHUSAM POCCUMCKMX YUEHBIX--(DU3HUKOB;
2) rpa)KaIaHCKOro0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS
— TFOTOBHOCTh K AKTHBHOMY Y4YaCTHIO B OOCYXKIEHHHM OOIIECTBEHHO3HAYMMBIXU
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKAM NPUMEHEHUEM AOCTHKCHUMN
($u3nKu,
— OCO3HAaHUE BAXKHOCTH MOPAIBHO--3TUYECKMX TNPUHUUIOB B JACITEILHOCTH
YU4€HOTO;
3) 3¢TeTHYeCKOro BOCIIUTAHMS:
— BOCHPHATUE ICTETHUECKHX KAYeCTB (U3MUYECKOM HAYKW: €€ TapMOHUYHOIO
NOCTPOEHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH,
4) HEHHOCTH HAYYHOI'O MO3HAHMS:
— OCO3HAHME LICHHOCTH (PU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUS
MHPA, OCHOBBI PA3BUTHS TEXHOJIOTHM, BAYKHEHIIIEH COCTABIISIIOIIEN KYIBTYPHI;
— Ppa3BUTHE HAYYHOH JHOOO3HATETBHOCTH, WHTEPECA K HCCIEI0BATENbCKON
JESATEbHOCTH,
S) popmupoBaHuA KyJAbTYPBbI 310POBbSI H SMOLHOHAJBLHOIO 0J1aroNmoIy4Hs:
— OCO3HaHWE IEHHOCTH Oe3omacHoro o0pa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUPE, BAXXHOCTH MpaBui OE30MACHOTO TOBEICHUS Ha
TPAHCIIOPTE, HA JOpOrax, C OJJIEKTPUYECCKHMM M TEIUIOBBIM OOOPYIOBAHUEM B
JOMAITHUX YCJIOBHSIX;
— c(pOpMUPOBAHHOCTH HABBIKA PE(DIEKCHN, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY U
TAKOro 7K€ MpaBa y APyroro 4ejaoBeKa,;
6) TPy10BOT0 BOCIMTAHUSL:
— AaKTHBHOE Y4YacTUE B PCIICHWU MPAKTHYECKHX 3a7a4 (B paMKax CEMBH,
oOpa3oBareabHON OpraHu3aliy, ropoja, Kpas) TEXHOJOTUYECKOH M COLMaIbHOM
HAMPABJICHHOCTH, TPEOYIOIMX B TOM YUCIE U (PU3MUYECCKUX 3HAHUM;
— MHTEPEC K MPAKTHYECKOMY U3YUYCHHIO MPOQECCHIA, CBA3aHHBIX ¢ (PU3HKOM;



7) 3K0JIOTHYECKOT0 BOCTIMTAHUS:

— OpUEHTALMsI HA TPUMECHEHUE (PU3MUECKUX 3HAHWI 1S pEUICHH 3a1a4 B 00J1IacTi
OKPY>KalOIIEH Cpenbl, MJIAHUPOBAHUS TOCTYNKOB W OLICHKM MX BO3MOKHBIX
NOCTEACTBHMA UIsl OKPY>KAOIIEHN Cpebl;

— OCO3HaHHME TIJI00AIBHOTO XapakTepa JKOJIOTMYECKMX MNpoOIeM W MyTed HX
peLeHus;

8) aganTanumm K HM3MEHSIIOIIUMCS YCJAOBHUSIM COLHUAJBHON W TNPUPOIHOI
cpeabl:

— MOTPEOHOCTh BO B3aUMOJICHCTBUY MPH BBITTOJIHEHUN UCCIIEI0BAHUI U TIPOEKTOB
(U3nYEeCKOi HAMPABIIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JAPYTHX;

— TOBBIIICHAE YPOBHS CBOCH KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUYECKYHO
JESATEIbHOCTB;

— noTpeOHOCTh B (POPMHUPOBAHMK HOBBIX 3HAHW, B TOM 4ucie (OPMYIMPOBATH
UJCH, TOHATHS, TUITOTE3bI O (PU3AUECKUX OOBEKTAX U SBJICHHUSX;

— OCO3HaHWE JICPUIMTOB COOCTBEHHBIX 3HAHWM M KOMIIETEHTHOCTEH B 00JaCTH
($u3nKu,

— TUTAHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PH3NUECKUX 3HAHWH;

— CTPEMJICHHE aHAIM3UPOBATh W BBISBISATH B3aWUMOCBS3HM MPUPOABI, O0IIECTBA U
SKOHOMHKH, B TOM YMCJIE C UCTIOJB30BAHUEM (PU3NUYCCKUX 3HAHWUI,

— OIEHKAa CBOMX JCHCTBHA C YYETOM BIHMSHHUS Ha OKPYXKAKOIIYIO CpeEny,
BO3MO>KHBIX MNIOOATBHBIX TIOCTIEACTBHIA.

METAIPEIAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHUs TporpaMMbl MO (PU3UKE HAa YPOBHE OCHOBHOTO
oOmero oOpa3oBanus y o0ydaromerocss OyayT cpopMUpOBaHEl MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIOUAIOIINE M03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbBIC ACHCTBHUS,
KOMMYHUKATUBHBIC  YHUBEPCAJbHbIC  y4eOHbIC  JCHCTBUS,  PETYJISATUBHBIC
YHUBEPCAJIbHBIC YUCOHBIC ACHCTBHUSI.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE Y4eOHbIE 1eiicTBUSI

ba3oBble JJoruuecKkue AeicTBUS:
BBISIBJIATh U XapPAKTEPU30BATh CYIIECTBCHHBIE TPU3HAKN OOBEKTOB (SIBJICHUH );
yCTaHABIMBATh CYUICCTBEHHBIM MNPHU3HAK KJIacCU(UKAIIMK, OCHOBAaHUS s
0000LIEHNS U CPAaBHEHUS,
BBISIBJIATh 3aKOHOMEPHOCTH M NPOTHUBOPEUMS B PpacCMaTpUBacMbIX (haKTax,
JAHHBIX U HAOJTIOACHUSIX, OTHOCAIIUXCS K (PU3UYECKUM SIBJIICHUSIM,



BBISIBJISITH MPUYMHHO--CJIEACTBEHHBIE CBA3W MTPU U3YUYEHUN (PU3UYECKUX SIBJICHUNA U
IPOLECCOB, ACNATh BBIBOABI C WCHOJB30BAHWUEM NECAYKTHBHBIX W HMHIYKTUBHBIX
YMO3aKJIFOYCHHN, BBIIBUTATh TUIIOTE3bI O B3aMMOCBSI3AX (PM3NYECCKUX BEJIMYMH,
CaMOCTOSITENTILHO BBIOMpaTh CMoco0 pemieHus ydeOHOW (U3MYECKO 3amauu
(CpaBHEHUE HECKOJBKMX BAPUAHTOB PELICHUs, BHIOOP HamOOJIEE MOAXOMASAIIETO C
YUETOM CAaMOCTOSTENBHO BBIACTIEHHBIX KPUTCPHUEB ).

ba3oBbie ucciaenoBarebckue aelicTBUS:
MCIOJIB30BaTh BOMPOCH! KAK MCCIEN0BATEILCKUI HHCTPYMEHT MO3HAHMS,
OPOBOJAWTH MO CAMOCTOSATEIBHO COCTABJICHHOMY TUIAHY OMBIT, HECJIOXKHBIA
(U3HYECKUI SKCIEPUMEHT, HEOOJBIIIOE UCCIICTIOBAHNE (PU3NYECKOTO SIBJICHUS,
OLICHWBATh HA MPUMEHMMOCTb M JOCTOBEPHOCTh HMH(OPMALIMIO, MOJYYECHHYIO B
XO0JI€ UCCTIEAOBAHUS WK SKCIIEPHUMEHTA,
CaMOCTOATEIbHO  (OPMYJIMPOBATh OOOOIICHUST MW BBIBOJBI MO PE3yJbTaTam
NPOBEAEHHOTO HAOIFOICHUS, OMBITA, UCCIICIOBAHMS,
NPOrHO3MPOBATh BO3MOXKHOE AAJbHEHIICE PA3BUTHE (PU3NYECKUX MPOLECCOB, a
TAK)KE BBIJBATATh MPEANOIOKEHUS 00 HMX PA3BUTHM B HOBBIX YCIOBUSIX W
KOHTEKCTaXx.

Pabora ¢ napopmanueii:
OPUMEHATH PA3IMYHbIE METOBI, MHCTPYMEHTHI M 3alPOChl MPU MOUCKE U 0TOOpE
WHQOpPMALMK WIA JAHHBIX C YYETOM NPEUIOKCHHONH yueOHOH (pr3nueckoi
3a/1a4H;
AQHAJIM3UPOBATh, CHUCTEMATU3WPOBATh W WHTEPHPETHPOBATh  MH(POPMALMIO
PA3IAYHBIX BUAOB U (POPM IPEACTABIICHUS,
CaMOCTOSITENILHO BBIOMpaTh ONTUMATBHYIO (POPMY MPEACTABIEHUS WH(POPMALAN U
WTIOCTPUPOBATh PEILIAEMBIEC 3aJa4X HECTIOKHBIMHM CXEMaMU, AuarpaMmMamMu, HHOH
rpadukoit 1 KX KOMOUHAIIUSIMH.

KommyHukaTnBHbBIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:
B X0JI€ OOCYXKJICHHS y4eOHOTrO MaTepualia, pe3yJbTaToB J1adOpaTOPHBIX padoT U
OPOEKTOB 3a7aBaTh BOIMPOCHI MO CYHIECTBY OOCY>KIAeMOl TEMbl M BBICKA3bIBATH
UJCH, HALEIICHHbIC HAa PEIICHUE 3a7auu M MOAACPKAHHE OJIaroXKenareabHOCTH
0O11ICHUS,
COIOCTABIIATh CBOM CYXKACHUS C CYXACHHSIMHM JAPYTMX YYaCTHUKOB JHAJIOTA,
OOHapy>KMBaTh PA3IMYAE U CXOACTBO MO3MILIMIA,
BBIPAYKaTh CBOKO TOUKY 3PEHUS B YCTHBIX M MUCBbMEHHBIX TEKCTAX;
nyOJIMYHO MPEACTaBIATh PE3YJIbTAaThl  BBINOJHEHHOTO (PU3MUYECKOTO  OMNbITaA
(SKCIEpUMEHTA, UCCIIEIOBAHMS, TPOCKTA);
NOHAMATh M HCIOJIb30BATh NPEHMYIIECTBA KOMAHAHOW M WHIAMBUAYAJIbHOMN
paboTHI IPU PEIIEHUN KOHKPETHOM (PU3NYECKON TPOOIIEMBI,



MPUHUMATh €T COBMECTHON NEATENBHOCTH, OPraHW30BBIBATH JCHCTBUS MO €€
JOCTH)KCHMIO.  PaclpeleisaTh PpoJid, OOCYXKIaTh MPOIECCHl W PE3yJIbTaThI
COBMECTHOM paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTFOJIEH;

BBITIOJTHATH CBOIO 9acTh PadOTHI, TOCTUTAs KAYECTBEHHOTO PE3yJsibTara Mo CBOEMY
HAPaBJICHUIO U KOOPAUHUPYS CBOHM JACHCTBHUS C APYTUMHU YJIEHAMHU KOMaH/IbI,
OLICHWBATh KAueCTBO CBOETO BKJIaga B OOIMMHA TPOAYKT MO KPUTEPHSM,
CaMOCTOSITENILHO CPOPMYITMPOBAHHBIM YUACTHUKAMHU B3aUMOCHCTBHSI.

PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIC AeHCTBHS

Camoopranusanusi:
BBISIBJIATh MPOOJIEMbl B SKM3HEHHBIX W YYEOHBIX CHUTyalUsiX, TPEOYIOIUX MAJIst
pemeHust GU3NYECKUX 3HAHUI;
OPUEHTHPOBATHCS B PA3JIMUYHBIX MOIX0JAX MPUHATHS PEMICHUN (MHANBUAYAIBHOE,
NPUHATHE PELIEHUS B TPYIIE, IPUHATUE PELICHUI TPYyIION);
CaMOCTOSITENTBHO COCTABJISITh AJITOPUTM PELICHHUS (PU3MYECKON 3aa4M WM IJIaHa
UCCIICIOBAHMS C YUETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH MPEAaracMble BAPUAHTHI PEIICHUH;
Jenath BbIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJ/Ib, 3MOLIHOHAIbHBINH HHTE/LJIEKT:
JaBaTh AIEKBATHYIO OLICHKY CUTYallMu U MPeUIaraTh IylaH €€ N3MEHCHHS,
OOBSCHATh MPUYMHBI JOCTHKCHUS (HEIOCTHIKEHHS) PE3YJbTATOB ACATEIBHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHCIE B XOJ BBITOJHCHUS
(PM3NYECKOr0 MCCIICAOBAHMS WM TPOEKTAa) Ha OCHOBE HOBBIX OOCTOSATENBCTB,
W3MECHUBIINXCS CUTYAlWA, YCTAHOBJICHHBIX OIIMOOK, BOZHUKIINX TPYIHOCTEH;
OLICHWBATh COOTBETCTBUE PE3YJIbTATA UEIH U YCIOBHSIM;
CTaBUTh CeOs HA MECTO JPYroro YeJOBEKA B XOJAE CIOpAa WM JAMCKYCCHMU Ha
HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHSI U JIOTHKY IPYroro;
NPHU3HABaTh CBOE MPaBO HA OMMOKY NPH PEIICHHMM (PU3MYECKHUX 3a0a4 WU B
YTBEPKACHHUSIX HA HAYYHBIE TEMBI M TAKOE 5KE MPABO IPYroro.

HPEAMETHBIE PE3YJIBTATDBI

K xon1y oOyueHus B 7 Kjacce NpeIMETHBIE PE3YJIbTAThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YUArOINUXCS YMEHUI:
UCMOJb30BaTh TOHATHS: (PU3NYECKHME M XUMUYECKUE SIBICHHS, HAOIIOJCHUE,
DKCIEPUMEHT, MOJENb, TWUNOTE3a, CAMHHULBI (PU3NUYECKUX BEJIWYUH, aTOM,
MOJICKYJIa, arperaTHbI€ COCTOSHUS BEMIECTBA (TBEPAOE, >KUAKOE, ra3000pa3HOe),
MEXAHUYECKOE JIBH)KCHUE (PAaBHOMEPHOE, HEPABHOMEPHOE, NPIMOJIMHEHHOE),



TPACKTOPHsl, paBHOAECHCTRYytOIIAs cuia, acopmanus (ynpyras, MjiacTU4YecKas),
HEBECOMOCTB, COOOIIAOIINAECS COCY L,

paznuyarh sBiaeHUs (AU @dy3us, TEMIOBOE JBUKEHUE 4YaCTHUI[ BEUIECTBRA,
PABHOMEPHOE JIBH)KEHUE, HEPABHOMEPHOE JIBHYKEHUE, MHEPLUS, B3aUMOJCHCTBHE
TEJI, PABHOBECUE TBEPABIX TEN C 3aKPEIUIEHHOW OCHIO BpAIlCHHS, Mepeaayda
JABJICHUST TBEPIABIMH TEJIAMH, >KHJKOCTIMM M Ta3aMH, aTMOC(epHOE IaBIICHUE,
IUIABAHWE TEJ, NPEBPALICHUS MEXAHMYECKOW OJHEPruM) MO OMUCAHMIO HX
XapaKTEPHBIX CBOMCTB W HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
(pU3nYECKOE SBIICHUE,

pacro3HaBaTh MNPOSBICHUE W3YYCHHBIX (U3MUYECKUX SBICHUH B OKPYXKAKOLIEM
MUPE, B TOM 4YHUCIE (PU3MYECKHE SIBICHUS B TPUPOJE. NPUMEPHI IBHKEHUS C
Pa3IMYHBIMUA CKOPOCTSIMH B JKUBOU W HEKUBOM MPUPOJE, NEVNCTBUE CUJIBI TPEHUS B
OPUPOJIE W TEXHUKE, BIMSHHE arMOC(EpPHOro MABIEHUS HA >KMBOW OPraHusM,
IUTABAHKWE PBIO, PblYard B TEJIE€ YEIIOBEKA, MPU 3TOM MEPEBOAUTH MPAKTHYECKYHO
3a1a4y B YYeOHYIO, BBIAEIATH CYLICCTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3NUYECKUX
SIBJICHUM

OMKCHIBATh M3YUYCHHBIC CBOWCTBA TE€N M (IU3MYECKUE SBIICHUS, WCIOJIb3Ys
¢u3nyeckue BENIMYUHBI (Macca, O0BEM, IUIOTHOCTh BELIECTBA, BPEMS, IYTh,
CKOPOCTb, CPEIHsAs CKOPOCThb, CHJIA YINPYTrOCTH, CHJIA TSDKECTH, BEC TENA, CHIA
TPEHMsI, JABIEHWE (TBEPAOrO Tena, >KUAKOCTH, rasa), BHITAJIKWBAKOINAS CUJIA,
MEXaHW4YeCcKass padoTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(pPHUIHEHT
NOJIE3HOTO JACHCTBUS MEXaHU3MOB, KHHETHUYECKAs M TOTCHUMAIBHAS SHEPTUs), TPU
OMKCAaHUMU TPABUJIBHO TPAKTOBAaTh (PU3UYECKHUI CMBICII HMCIOJb3YEMBIX BEIMYMH,
uX OO0O3HAUYCHWUsST W COUHULBl (PU3NYECKMX BEJIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3NYECKYIO BEJIMYHMHY C APYTUMHU BEJIMYUHAMH, CTPOUTH
rpadyKH U3yYEHHBIX 3aBUCUMOCTEN (PM3NUYECKUX BEJTUYHH,

XapaKTepU30BaTh CBOMCTBA TeN, (PU3MUECKHE SBICHHWS M MPOLECCHI, UCIOJIB3Ys
npaBujia CIOKECHHMS CHJI (BAOJb OJHON mpsMoi), 3akoH ['yka, 3akoH Ilackas,
3aKOH Apxumena, TPaBWIIO PaBHOBECHs pbiyara (OJ0Ka), «30JI0TOC MPABHIION
MEXAHWKH, 3aKOH COXPAaHCHHS MCEXAaHWYECKOW SHEPruM, NPU 3TOM  J1aBaTh
CIIOBECHYKO (POPMYJIMPOBKY 3aKOHAa M 3alKMCBIBaTh €ro  MaTeMaTHYECKOe
BBIPAKEHHE,

OOBACHATh (PU3UUYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEN, B TOM YMCIE U B
KOHTEKCTE CUTyaUMil NPAKTHKO-OPUEHTUPOBAHHOIO  XAapaKTepa:  BBISABIATH
NPUYUHHO--CJICACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 JTOTMYECKUX IIAroB
C onopoit Ha 1-2 U3yYEHHBIX CBOMCTBA (PU3NUYECKUX SBJIICHUH, (PU3NUECKUX 3aKOHA
WJIA 3aKOHOMEPHOCTH,

pemare pacuéTHele 3a7aud B 1-2 AEHCTBUS, MCHONB3Ys 3aKOHBI U (DOPMYIIBI,
CBA3BIBAKOIIME (PU3MUECKHE BEIMYMHBI. HA OCHOBE aHAM3a YCJIOBHS 3a/aud



3aMKUCHIBATH KPATKOE YCIOBHE, MOACTABIATh (PU3NYECCKUE BETUYMHBI B GOPMYIIBI A
OPOBOANTH PACUYETHI, HAXOJUTh CIIPABOYHBIC TAHHBIC, HEOOXOIMMBIC ISl PELICHUS
3a/1a4, OLICHUBATh PEAIMCTUYHOCTD OMYUYEHHON (PU3HUECKOI BETMUMHBI,
pacro3HaBarth MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU NOMOLIM (PU3MYECKHUX
METOJO0B, B ONMUCAHWM WCCIECAOBAHUSA BBIACIATE MPOBEPAEMOE MPEANOIOKEHNE
(runote3y), pa3vyarb U MHTEPOPETUPOBATH MOJYYCHHBIH PE3yJbTaT, HAXOAWUTh
OIIMOKK B XOJ€ OMbITA, IENATh BEIBOJBI M0 €70 PE3yJbTAaTaM,

OPOBOANTH OMBITEI MO HAOMIOACHHUIO (DU3WYECKUX SBICHUM WM (PU3MYECCKHUX
CBOWMCTB Tenm: (HOpPMYJIHpPOBaTH NPOBEPSEMBIC MPEANOIOKEHUS, COOMpaTh
YCTAaHOBKY W3 NPEAJIOKEHHOrO0 OO0OpYNOBaHUS, 3alUCHIBATH XOJ OMNBITA H
(OpMyMpPOBaTh BHIBOIBI,

BBITIOJTHATH MPSMBIE U3MEPEHHS PACCTOSIHUS, BPEMEHH, MACChI TeJa, 00bEMA, CUIIBI
U TEMIEPATYPbl C MCHOJIb30BAHUEM AHAIOTOBBIX M LHA(PPOBBIX NPHOOPOB,
3aMKUChIBATH MOKA3aHUS MPUOOPOB C YUYETOM 3aJaHHON a0COFOTHON MOTrPEIIHOCTH
N3MEPEHUI;

OPOBOANTH UCCIIECAOBAHUE 3aBUCUMOCTH OAHON (PU3NYECKON BETMUMHBI OT APYTroi
C MWCMOJB30BAHUEM MPSAMBIX H3MEPECHUH (3aBUCUMOCTH MYTH PAaBHOMEPHO
JBIDKYLIErOCS TENa OT BPEMEHHW ABWDKEHHS TENA, CUJIBI TPEHHUSA CKOJIBKEHHUS OT
BECA TeJa, KayecTBa 00pabOTKH NOBEPXHOCTEH TENT M HE3ABUCUMOCTHU CUJIBI TPECHUS
OT IUIOLIAAN CONPUKOCHOBEHMS TEJ, CHJIBI YIPYTOCTH OT Y UIMHEHUS MPYKUHBI,
BBITATKMBAKOIICH CWIIBI OT 00BbEMA MOTPY:KEHHOH YaCTH Tena W OT TUIOTHOCTH
JKUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeENa, OT TNIyOWHBI, HA KOTOPYHO
NOTPYKEHO TEJIO, YCIOBUH TUTABAHMS TEJ, YCIOBUH PABHOBECHS pbluara u OJIOKOB),
y4acTBOBAaTh B TUIAHWPOBAHWHM Y4€OHOTO MCCIEAOBAaHWS, COOMPATh YCTAHOBKY U
BBIMIOJIHATE ~ M3MEPEHUs, CIEAys MNPEAJOKEHHOMY TUIaHy, (PUKCHMPOBATh
pe3yAbTaThl  MOJYYCHHOH 3aBUCUMOCTH  (PU3MYECKMX BETWYMH B BHJE
OPEUVIOKEHHBIX Ta0nul ©  rpaQuKoB, JAejaTh BBIBOABI MO  pe3yJibTaTaMm
UCCIIEOBAHNS,

NPOBOJANTH KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIMYMH (IJIOTHOCTH BEIECTBA
JKUIKOCTH M TBEPIOIO TEla, CHJIAa TPEHUs CKOJIBKEHHMS, NABJICHHUE BO31yXa,
BBITAJIKUBAOIIAsA CWila, AEUCTBYIOIAs HAa MOIPYKEHHOE B JKUAKOCTH TEO,
KOO(Q(UUMEHT  TOJIE3HOTO  JCHCTBUSL  MPOCTBIX  MEXAHWU3MOB),  CIEAyS
OPEUIOKEHHOW ~ MHCTPYKUMHW. TPW  BBIMOJIHEHWM  M3MEPEHW  coOMparh
OKCHEPUMEHTAIIBHYIO YCTAHOBKY M BBIYMCIIATH 3HAYCHUE NCKOMOI BETMYUHBL,
coONIoAaTh MpaBWia TEXHUKH O€30MacHOCTH mNpu padore ¢ 1adopaTOpHBIM
000pyAOBaHUEM;

YKa3bIBaThb MPUHUMUMBI JCHCTBHAS MPUOOPOB M TEXHUYECKMX YCTPOWCTB. BECHI,
TEPMOMETP, OUHAMOMETpP, COOOMIAOIIMECS  COCYIbl, OapoMeTp, phlyar,
MOJIBIKHBIN 1 HEMOABMIKHBIN OJIOK, HAKJIOHHAS MIOCKOCTE;



XapaKTepU30BaTh MPUHLUNBI ACHCTBHS W3YYCHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB ¢ OMOPOil HA MX ONUCAHUs (B TOM YMCIE. MOAIMIHHUKHN, YCTPOMCTBO
BOJONPOBO/JA, TMAPABINYECKUI NTPECC, MAHOMET], BBICOTOMED, NOPIIHEBOM HACOC,
apeoMeTp), UCMOb3Ysl 3HAHUSI O CBOMCTBAX (PM3MUECKUX SBJICHUM U HEOOXOIUMBIE
(pU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH,
OPUBOIUTE MPUMEPHI (HAXOAWTH WH(OPMALMIO O NPUMEPAX) MPAKTHYECKOTO
UCIOJb30BaHUsl (PU3MYECKUX 3HAHWN B MOBCEAHEBHOW KU3HW UIsl OOECiCUEHUs
Oe3omacHoCTH TpHA OOpallleHuH ¢ TpUOOpaMu M TEXHUUYECKUMHU YCTPOHCTBAMM,
COXPAHEHUS 3A0POBbs W COOMIOJCHHS HOPM 3KOJOTMYECKOrO TOBEICHUS B
OKPY>KaroIIeh Cpeae,
OCYIIECTBIATE OTOOP UCTOYHMKOB MH(popMaumu B MHTEpHETE B COOTBETCTBHU C
3aJaHHBIM TMOHMCKOBBIM 3alpoOCOM, Ha OCHOBE WMEIOLIMXCA 3HAHUH M IMYyTEM
CPaBHCHHUS PA3JIMYHBIX MCTOYHUKOB BBLACTATH WH(OPMALMIO, KOTOpas SBISETCS
NPOTUBOPEUMBOMA UM MOXKET OBITh HEJOCTOBEPHOM;
WCIOJb30BaTh TPU  BBHIMOJIHEHWHM YYEOHBIX 3aJaHWA  HAYYHO--TIOMYJISPHYIO
JIUTEPaTypy (PU3MUECKOro COACP)KAHUS, COPABOYHBIE MATEPUANIBI, PECYPCHI CETH
HWHTepHer, BnaneTe NpHEMAMHM KOHCIEKTHPOBAHWS TEKCTa, NPEeoOpa3OBaHUs
uH(OpMaIKu U3 OJHON 3HAKOBOUW CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE W YCTHBIE COOOLIEHUS HA OCHOBE
2—-3 UCTOYHUKOB UH(POPMAUK (PU3HUECKOTO COACPIKAHUS, B TOM YHCIIE MyOIMYHO
JeNaTh  Kparkue COOOMmIEHWMs O pe3yjabTaraXx MPOEKTOB WU Y4EOHBIX
WCCIICIOBAHUM, TIPU J3TOM TPAMOTHO HCIOJB30BATh WM3YUYEHHBIA ITOHATANHBINA
anmapar Kypca (GU3nKH, COMPOBOKAATh BEICTYIIICHUE MPE3CHTALIUEIH;
OPA  BBINOJHEHUM YYEOHBIX NPOEKTOB M  MCCIEAOBAHWUN  PACIpPEACIAThH
00s3aHHOCTH B TPYIIE B COOTBETCTBUH C MOCTABJICHHBIMM 33a4aMu, CIEAUTh 3a
BBITIOJTHCHUEM TUIaHA JCHCTBHUM, aJCKBAaTHO OLEHUBATh COOCTBEHHBIM BKJIAQJ B
NEATENIbHOCTh  IPYIIBI, BBICTPAMBAaTh KOMMYHUKATHBHOE B3aWMOJEWCTBUE,
VUYUTHIBasE MHEHUE OKPY KAIOLLUX.

K koHiy 0OyueHus B 8 kiacce MpeIMETHbIE Pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHMIA:
WCIIOB30BaTh NOHATHS: Macca U pasMeEPbl MOJIEKYJI, TEIUIOBOE IBMKEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUSI BELIECTBA, KPUCTATMYECKHE W aMOp(]HbIE
T€a, HACBIIEHHBIM W HEHACHIIICHHBIN ap, BJIAKHOCTh BO3AYyXa, TEMIEpaTrypa,
BHYTPEHHSIA SHEPIUs, TEMIOBOM ABUIaTEllb, DJIEMEHTAPHBIN SJIEKTPUUYECKUAN 3apsf,
DIEKTPAYECKOE T0JI€, IPOBOAHUKHU U JIUDJIEKTPUKHA, TOCTOSHHBIN DIEKTPAYECKUIA
TOK, MarHUTHOE T10JIE;
pa3nnyaTh SIBJICHUS (TEIJIOBOE PACIIMPEHUE U C)KATUE, TEIUIONEPEaya, TENI0BOE
paBHOBECHE, CMauYMBaHWE, KaNWULAPHBIE SIBICHUSA, WCHAPEHWE, KOHIECHCALWs,
IUIABJICHUE, KpHUCTAJuIM3alMs  (OTBEPIAEBAHUE), KHUICHHE, TEIIonepeaaya



(TEMIOMPOBOHOCTD, KOHBEKIIHS, U3ITyYEHUE), AJEKTPU3ALIHS TEN,
B3aMMOJCHCTBHE 3apsAA0B, IEHCTBUS SICKTPHUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHUE,
B3aMMOJCHCTBHE MArHUTOB, JCHCTBHE MArHUTHOTO MOJISI HA MPOBOAHHUK C TOKOM,
ANIEKTPOMArHUTHAs MHAYKIMS) MO OMHUCAHWIO WX XAPAKTEPHBIX CBOWCTB M Ha
OCHOBE OIBITOB, ACMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBICHHUCE,

pacro3HaBaTh MNPOSBICHUE W3YYCHHBIX (DU3MUYECKUX SBIICHUH B OKPYXKAKOLIEM
MUPE, B TOM YUCIIC (PU3HUECKUE SIBIICHUS B MPUPOJIE. IOBEPXHOCTHOE HATSKEHHUE U
KalWJUISIPHBIC SBIIEHUS B MPUPOJAC, KPUCTAUIBI B MpUpoAe, uanyueHue COoHIa,
3aMEP3aHUE BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHESI, CHETa,
DNIEKTPUYECKUE SBIICHUS B arMoc(epe, SIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MAarHMTHOE MoJie 3eMiid, Apei( MOIOCOB, POJAb MArHUTHOTO TOJISL JUIS JKA3HHA Ha
3eMiie, MOJSPHOE CHUSHUE, MPU 3TOM TMEPEBOAMTH MPAKTUYECKYIO 33434y B
y4€OHYI0, BBIACIATH CYLIECTBEHHBIE CBOMCTBA (TPU3HAKM ) PU3MUYECCKUX SBICHUIA,
ONKCHIBATh M3YyYEHHBIC CBOWCTBA T€A W (U3UYECKUE SIBICHUS, MCIONb3Ys
(U3NYECKUE BEIMYMHBI (TEMIEpaTypa, BHYTPEHHSI DHEPrUs, KOJMYECTBO
TEIUIOTHI, YACNbHAsA TEIJIOEMKOCTh BEIIECCTBA, YACIbHAS TEIUIOTA IJIABJICHHUS,
yaehabHAs TEMIOTa MNapooOpa3oBaHMs, YIEJbHAs TEIUIOTA CrOpaHWs TOIUIMBA,
KO3((PUUMEHT TONE3HOTO JCHCTBUS TEIUIOBOM MAaUIMHBI, OTHOCHTENIbHAsS
BIQKHOCTb BO3JAyXa, DOSIEKTPUUYECCKUA 3apsl, CHIA TOKa, DSJIEKTPUYECKOE
HANPSHKEHUE, COMPOTHUBIIEHUE MPOBOAHUKA, YIACIBHOE COMPOTHBIICHUE BEIIECTBA,
paboTa W MOIIHOCTH JJICKTPUYECKOTO TOKA), MPU ONMUCAHUM NPABHIIBHO
TPaKTOBaTh (PU3MYECKHIA CMBICI HMCHOJIB3YEMBIX BEJIMYMH, OOO3HAYCHHS W
€AMHULBl (PU3MYECKUX BEJIWYMH, HAXOAUTh (POPMYIBI, CBS3BIBAIOIIME JTAHHYIO
(PU3NYECKYIO BEJIMUMHY C JPYTUMH BEIMYMHAMH, CTPOMTH IPAPUKK W3yUYECHHBIX
3aBUCUMOCTEN (PM3NYECKUX BEJTUUNH,

XapaKTepU30BaTh CBOMCTBA TeN, (PU3MUECKHE SBICHHWS M MPOLECCHI, UCIOJIB3Ys
OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO--KUHETHUECKON TEOPUU CTPOCHUS BEILIECCTBA,
OPUHLHAI CYMEPNO3ULIUN NOJEH (HA KAYECTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsaa, 3akoH Oma Juisl ydacTka nenu, 3akoH Jxoyns—JIeHna, 3aKkoH COXpaHECHHs
SHEPrUM, MPH 3TOM J1aBaTh CIOBECHYIO (OPMYTUPOBKY 3aKOHA M 3aMMCHIBATh €r0
MaTEMATHYECKOE BBIPAKCHHE,

OOBACHATH (PU3MUECCKHE MPOLECCH U CBOMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE
cUTyauui MPAKTUKO-OPUECHTUPOBAHHOTO Xapakrepa: BBISIBJISITh
NPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JIOTHUECKUX IIAroB
Cc omopoi Ha 1-2 W3yYEHHBIX CBOWCTBA (PU3MUECKUX SIBJICHUN, (PU3NUECCKHUX
3aKOHOB WJIH 3aKOHOMEPHOCTEHH;

pelmare pacuéTHeIC 33Ja4d B 2—3 JACHCTBUS, WCIOJB3Ys 3aKOHBI W (DOPMYIIBI,
CBA3BIBAIOIIME (PU3MUECKHE BEIMYMHBI. HA OCHOBE aHaM3a YCJOBHS 3a/aud
3aMHACHIBATh KPATKOE YCIOBUE, BBISBIATH HEAOCTATOK AAHHBIX U PELICHHS



3a1a4M, BBIOMpPATh 3aKOHbI W (OPMYJbL, HEOOXOOUMBIC [UIsl €€ PELICHHUS,
OPOBOANTH PACYETHI M CPABHUBATH MOJYUYEHHOE 3HAYEHUE (PU3MUECKON BETMUMHBI
C U3BECTHBIMU JAHHBIMU,

pacro3HaBarth MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU NOMOLIM (PU3MYECKHUX
METOJIOB, MCIOJNB3Ysl OMHCAHWUE HWCCICIOBAHMS, BBIACHATH MPOBEPIEMOE
PEINOIOKEHUE, OLICHUBATh MPABUIBHOCTE MOPSIKA MPOBEACHUS UCCIEA0BAHUS,
JIeNIaTh BBIBOJBL,

OPOBOANTH OMBITEI MO HAOMIOACHHUIO (DU3WYECKUX SBICHUM WM (PU3MYECCKHUX
CBOWMCTB Ten (KamWUISPHBIE SIBJICHHs, 3aBUCUMOCTH JABJICHHS BO3JyXa OT €ro
00BbEMa, TeMIepaTyphl, CKOPOCTM TMpOoLEcca OCTHIBAHWS WM HArpeBaHUs NpH
W3YYEHUH OT LBETA M3JIyYAOLICH (MOTMOMAIIEH) MOBEPXHOCTH, CKOPOCTh
UCHAPEHUs BOJBI OT TEMIICPATYPhl KAAKOCTH W IUIOIAAA €€ MOBEPXHOCTH,
ANEKTPU3ALMS TNl U B3aUMOJCHCTBUE BICKTPUUYECKUX 3apsSI0B, B3AUMOACHCTBHE
NOCTOSTHHBIX MArHATOB, BU3YAIM3ALUsl MATHUTHBIX MOJCH NOCTOSSHHBIX MArHUTOB,
JECUCTBHSI MATHATHOTO TOJISE HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA AJICKTPOJABHUIATENS MOCTOSHHOTO TOKA): (POPMYIHMPOBATH MPOBEPSIECMBIE
OPEINONIOKEHUs, CcOOMpaTh YCTAHOBKY W3 MPEMIOKEHHOTO 000pYAOBaHUS,
OIKCHIBATh XOJI ONBITA U (POPMYIHPOBATH BHIBOBL,

BBITIOJIHATh TMPSMBIE KM3MEPEHUS TEMIEPATYPhl, OTHOCUTEIBHOM BIAKHOCTH
BO3/lyXa, CHJIbI TOKA, HAMPSKCHHSI C MCHOJb30BAHUEM AQHAJIOTOBBIX MPHUOOPOB H
JaTYNKOB (PU3MYECKUX BEIMYMH, CPABHUBATH PE3YJIbTaThl M3MEPEHUH C YUETOM
3aIaHHON a0COJTIOTHOM MOTPENIHOCTH

IPOBOANTH MCCIEAOBAHUE 3aBUCUMOCTH OAHON (PU3NYECKON BETMUMHBI OT JPYTroi
C HCIOJIb30BAHMEM NPSIMBIX H3MEPECHUH  (3aBUCUMOCTH  COMPOTUBIICHUS
OPOBOJAHMKA OT €r0 JJWHBI, TUIOMIAAM TOMEPEUYHOr0 CEUEHUS W YIEIBHOIrO
COIMPOTHUBIICHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, UAYIIETO YEPE3 MPOBOIHUK,
OT HaNpsHKEHHWsT Ha TPOBOJHUKE, HCCIEAOBAHUE TOCIEAOBATEIBHOTO W
NapajuIeIbHOTO  COCIMHEHUH  TMPOBOJHUKOB). IJIAHUPOBATh  HMCCIIEIOBAHUE,
coOMparh YCTAHOBKY M BBINOJHSATH U3MEPECHHS, CIECAYS MPEUIOKECHHOMY TJIaHy,
(PMKCUPOBATH PE3YNBTATHI MOJYYCHHON 3aBUCUMOCTH B BUJIE TAONHIL U TPAPUKOB,
JIeNIaTh BBIBOJBI MO PE3YJIBTATAM UCCIICIOBAHMS,

OPOBOANTH  KOCBEHHBIE  M3MEPEHHsS]  (PU3MYECKMX  BEIMYMH  (yACNbHAs
TEIUIOEMKOCTh BEIIECTBA, CONPOTUBJICHHE NPOBOAHMKA, paboTa W MOIIHOCTH
ANEKTPUYECKOTO TOKA). MJIAHUPOBATh U3MEPEHHSI, COOMPATh SKCIEPUMEHTAIBHY O
YCTAHOBKY, CJeAysl MNPEATOKCHHOM WHCTPYKUMH, W BBIYUCIATH 3HAYCHHE
BEJIMYMHBI,

coONroAaTh MpaBuia TEXHUKH O€30MacHOCTH Mpu padore ¢ 1adopaTOpHBIM
000pPyAOBaHUEM;



XapaKTepU30BaTh MPUHLUIBEI ACHCTBHS W3YYCHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB ¢ ONOPOW HA WX ONMCAHMS (B TOM YMCJIE. CHCTEMA OTOIUICHHS JOMOB,
TUTPOMETP, MapoBas TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUYHK DIIEKTPUUYCCKON
SHEPrUM, BJIEKTPOOCBETUTENBHBIE MPUOOPBI, HATPEBATEIBLHBIC JIIEKTPONPUOOPHI
(IpUMEDPBI), SMEKTPUUECCKUE MPEIOXPAHUTENH, HNEKTPOMArHUT, SICKTPOABUTATENb
NOCTOSIHHOTO TOKA), MCIOJIb3Ysl 3HAHWS O CBOMCTBAX (DM3WYECKUX SIBICHUA W
HEOOXOMMBIE (PU3HYECKUE 3aKOHOMEPHOCTH,
Pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOKWCTBA U U3MEPUTENBHBIE TPUOOPHI M0
CXeMaM M CXEMaTHYHbIM PHCYHKaM (GKHJIKOCTHBIH TEPMOMETP, TEPMOC,
NCUXPOMETP, TUTPOMETP, [BUTrATeNlb BHYTPEHHETO CrOPaHUs, SJIEKTPOCKOIL,
peoCTar), COCTABJIATH CXEMbl JJIEKTPUYECKUX LEMEH € MOCIEI0BATENIBHBIM U1
NAapaJUICTbHBIM  COCAUHEHUEM JJIEMEHTOB, pa3ivyasi YCJIOBHBIE OOO3HAYCHUS
DJIEMEHTOB DJIEKTPUUECKUX LIETIEH,
OPUBOIUTE MPUMEPHI (HAXOAWTH WH(OPMALMIO O NPUMEPAX) MNPAKTHYECKOTO
UCMOJb30BaHUsl (PU3MYECKUX 3HAHWN B MOBCEIHEBHOW KU3HW UIsl 0O€CrieUeHUs
Oe3omacHOCTH TpHA OOpalleHuH ¢ TpUOOpaMu M TEXHUUYECKUMHU YCTPOHCTBAMM,
COXPAHEHUS 370POBbS W COOMIONEHUS HOPM DKOJOTMYECKOTO TIOBEICHUS B
OKPY>KaroIIeh Cpeae,
OCYILECTBIATh MOUCK MH(popManun (uznyeckoro coacpxanus B MHTepHETE, Ha
OCHOBE MMCIOIIMXCS 3HAHWH W MyTEM CPABHEHUS JONOJHUTEIBHBIX UCTOYHHKOB
BBIACTIATE WH(OPMALMIO, KOTOpPas SIBISIETCS MPOTHBOPEYMBON MM MOXKET OBITH
HEIOCTOBEPHOM,
UCMOJb30BaTh TNPU  BBIMOJIHEHUHM YYEOHBIX 3aJaHW  HAYYHO--TIOMYJISPHYIO
JIUTEPATypy (PU3NUECKOro COACP)KAHUS, COPABOYHBIE MATEPUAIBI, PECYPCHI CETH
HWHTepHer, BnaneTe nNpHUEMAMHM KOHCIEKTHPOBAHWS TEKCTa, NPEeoOpa3oOBaHUs
uH(OpMaIK U3 OJTHON 3HAKOBOUM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCBMEHHBIE M KPATKHE YCTHBIE COOOWIECHUs, 0000mas
WH(POPMALIMIO W3 HECKOJIBKUX HCTOYHUKOB (DPU3MUYECKOTO COACPXKAHMS, B TOM
yuciie MyOJIMYHO MPEACTaBIATh PE3YAbTAThl MPOCKTHONW HMITM UCCIIEI0BATENBCKON
JNEATENIBHOCTA, IIPH JTOM TPaMOTHO HCIIOJIB30BAaTb M3YUYCHHBIM MOHITHHHBINA
anmapar Kypca (U3nKH, CONMPOBOKAATh BEICTYIIIEHUE MPE3CHTALUEIH;
IPHA BBIMIOJIHEHUM YUYEOHBIX MPOEKTOB M MCCICAOBAHUN (PU3MUECKHUX MPOLECCOB
pacnpeaenate O00s3aHHOCTA B TPYIIE B COOTBETCTBUM C TOCTABICHHBIMU
3ala4aMM, CJICIUTh 34 BBIIIOJIHCHWEM IUIaHA JACHCTBUHA M KOPPEKTHPOBAThH €rO,
aJICKBaTHO OLIEHUBATh COOCTBEHHBINA BKJIAA B ACATEILHOCTh TPYIIIIbI, BEICTPABATh
KOMMYHHKAaTHBHOE  B3aMMOJCIHCTBHE, MPOSABISAS  TOTOBHOCTH  pa3pellarhb
KOH (DTMIKTBI.

K koHiy 0OyueHus B 9 kiiacce MpeAMETHbIE PE3YJIBTAThl HA 0A30BOM YPOBHE
JOJHKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIINXCS YMECHHIA:



UCMOJb30BaTh MOHATHA. CUCTEMA OTCYETA, MATEPUAIbHAS TOYKA, TPACKTOPUS,
OTHOCHTEIIBHOCTh ~ MEXAHWYECKOr0  ABMXKCHHs,  Acopmanms  (ympyras,
IUTACTUYECKAs), TPEHHWE, LEHTPOCTPEMHUTENBHOE YCKOPEHUE, HEBECOMOCTb M
NEPETPY3KH, UEHTP THKECTH, a0OCOTIOTHO TBEPAOE TENO, LEHTP THKECTH TBEPIOTO
TEJA, PABHOBECUE, MEXAHWYECKHME KONEOAHWsS W BOJIHBI, 3BYK, MH(QPA3BYK W
YJIBTPa3BYK, 3JIEKTPOMATHUTHBIC BOJIHBI, IIKajda 3JEKTPOMArHUTHBIX BOJH, CBET,
OMM30PYKOCTh U JANBHO30PKOCTh, CIIEKTPBI MCMYCKAHWS M MOMIOUICHHMS, albda-,
OeTa- 1 raMMa-u3JIy4eHHs, U30TOIbI, SICPHAS SHEPTETUKA,

pa3AyaTh SBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSAMOJIIMHEHHOE ABH)KCHUE,
PaBHOYCKOPEHHOE MNPSIMOJMHEHHOE ABMJKEHME, CBOOOJHOE TAJCHHUE TEl,
PAaBHOMEPHOE JBI)KEHUE TO OKPY>KHOCTH, B3aUMOJICHCTBUE TEJ, PEAKTUBHOE
JBW>KCHHE, KOJIEOATENbHOE IBHKEHUE (3aTYXAKOIINE U BBIHYKICHHBIE KOJEOAHHUS ),
PE30HAHC, BOJIHOBOE  JBIJKEHME, OTPOKECHUE  3BYKa, MPSAMOIMHEHHOE
PAaCHpPOCTPAaHEHHE, OTPAKEHHE W NPEIOMIICHHE CBETAa, MOJHOE BHYTPEHHEE
OTPAKEHHUE CBETA, PA3JIOKEHUE OEIOr0 CBETA B CIIEKTP M CIOXKEHHUE CIEKTPAIBHBIX
LBETOB, JUCIEPCUS CBETA, €CTECTBCHHAs PaJMOAKTUBHOCTb, BO3HUKHOBCHUE
JMHEHYATOr0 CMEKTPa M3JIYUYCHHUS) 10 OMHCAHUIO X XAPAKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, ACMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBICHHUE,

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DPM3HUECKUX SBIICHUH B OKPYKAKOLIEM
Mupe (B TOM uucie (PU3NYECKHE SIBICHUS B MPHUPOJAC. NMPHIMBBI W OTJIMBBI,
ABWKeHHE T1aHeT CONMHEYHOM CHCTEMBI, PEAKTHBHOE JABW)KCHHUE JKUBBIX
OPraHMW3MOB, BOCIPUSATHE 3BYKOB JKMBOTHBIMH, 3E€MJIETPICEHUE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, 3X0, [IBETA TEJl, ONTHYECKUE SBIICHUS B MPUPOAE, OMOIIOTHYECKOE
JNCHCTBHE BUAMMOIO, YJIbTPAQUOIETOBONO M PEHTICHOBCKOIO H3JIyYCHUH,
€CTECTBCHHBI PaaMOAKTHBHBIA (OH, KOCMHYECKME JIyYH, PaAHMOAKTUBHOE
U3NYYEHUE MPUPOAHBIX MHUHEPAJIOB, ACHCTBHE PAJMOAKTUBHBIX HM3JyYEHU Ha
OpPraHM3M YEJIOBEKA), MPU 3TOM IEPEBOJNTH MPAKTHUECKYIO 3a7a4y B Y4EOHYIO,
BBIJICTISATh CYLIECTBEHHBIE CBOWCTBA (MPU3HAKH ) PU3NYECCKUX SBJICHHIA,

ONKCHIBATh M3YyYEHHBIC CBOWCTBA T€A W (U3UYECKUE SIBICHUS, MCIONb3Ys
(U3nYeCKUE BEIMYHMHBI (CPENHAS W MIHOBEHHas CKOPOCTh Tela MpH
HEPABHOMEPHOM JBWKCHUH, YCKOPEHUE, MEPEMEILCHUE, MYTh, YIJIOBAs CKOPOCTH,
CUJia TPEHUs, CHUJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOJHOIO MaJCHUS,
BEC TEJla, MMITYJIbC TENA, MMITYJIbC CHJIBI, MEXaHW4YeCKas padoTa W MOLIHOCTH,
NOTCHUMAIBHAS SHEPIrUs TENa, MNOJHATONO HAX MNOBEPXHOCTBIO  3EMIIH,
NOTCHIMANBHAS DSHEPIUs CKATOH MPY>KAHBI, KHHETUYECKAs SHEPIHs, MOJIHAs
MEXAHUYECKAsE SHEPTHS, EPUOJ U 4acTOTa KOJEOaHMA, JJTMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTENb MPEIOMIICHHS CPEIbl), PU
OMKCAHUMU TPABHJIBHO TPAKTOBAaTh (PU3UYECKHUI CMBICII HMCIOJB3YEMBIX BEIMYMH,
00O3HAYCHUsT W CIWHULBI (U3HYECKUX BEIMYMH, HAXOAWUTh (HOPMYIIBL,



CBSI3bIBAIOIIME JAHHYIO (PU3MUYECKYIO BETMUYUHY C JIPYTUMU BEIMYMHAMH, CTPOUTH
rpadMKu U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA T, (PU3NUECKUE SIBJICHUS W MPOLECCHI, UCMONb3Ys
3aKOH COXPAHEHUs DHEPIUU, 3aKOH BCEMUPHOTO TATOTCHUS, TMPUHIIMII
CYNEPHNO3ULIMKA CWJI, TPUHLUIN OTHOCUTENbHOCTH ['anmunes, 3akoHbl HbIOTOHA,
3aKOH COXPAHEHUS MMITYJIbCA, 3aKOHBI OTPAKEHUS U TPEJIOMJICHUS CBETA, 3aKOHbI
COXPaHEHHUs 3apsJOBOr0 U MACCOBOIO UMCEN MPU SACPHBIX PEAKLUSX, MPU ITOM
JaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3alUChIBATh €r0 MATEMaTHUYECKOE
BBIPAKCHUE;

OOBSICHATH (PU3MUECKUE MPOLECCH U CBOMCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE
CUTyalluii MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa. BbISIBIATHE MPUUMHHO--
CJICZICTBEHHBIE CBS3U, CTPOUTh OOBICHEHUE M3 2—3 JIOTMUYECKUX LIArOB C OMOPOi
Ha 2-3 W3YYECHHBIX CBOHCTBA (PM3MYECKUX SIBJICHUN, (PU3MUECKMX 3aKOHOB WU
3aKOHOMEPHOCTEI,

pelmars pacyéTHhIE 3a7aud (OMUPAKOIIMECS HA CUCTEMY W3 2—3 ypaBHEHUWH),
UCTOJIb3YS 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3NYECKUE BEMUMHBI: HA OCHOBE
aHaJM3a yCIIOBUS 3a/1a4M 3aMUChIBATh KPATKOE YCIOBHE, BBISBISATH HEJOCTAIOIINE
WIA W30BITOYHBIE JAHHBIE, BBIOMPATh 3aKOHbI U (HPOPMYJIBI, HEOOXOAMMBIE IS
pelIeHUs, MPOBOAUTL PACUEThl W OLEHWUBATh PEATMCTUYHOCTb TOJyYEHHOTO
3HauYeHUsl (PU3NUYECKON BEIMUUHBI,

pacno3HaBarh MpOOJEMbI, KOTOPbIE MOXHO PELIUTh MPU MOMOUIM (PU3UUYECKUX
METOAOB, MCMOJIb3Yysl OMUCAHWE KCCICIOBAHUS, BBIICNATH MPOBEPIEMOE
PENONOKEHUE, OLUEHUBATh MPABWILHOCTh MOPSAAKA MPOBEACHUS MCCAEAO0BAHMS,
JeNIaTh BHIBOJIbI, MHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOIEHHA U OMBITOB,;
OPOBOJUTH OMBITHL MO HAOMIOAECHUIO (PU3MYECKUX SIBJICHUNH WM (DU3HUYECKUX
CBOMCTB TeJ (M3y4eHHE BTOPOTO 3aKoHAa HbIOTOHA, 3aKOHA COXPAHEHUS SHEPTHH,
3aBUCUMOCTh MEPUOJA KOJeOaHW MPY>KMHHOTO MasTHUKA OT MAacChl rpy3a U
KECTKOCTH MPYKMHbI M HE3aBUCUMOCTh OT AaMIUIUTYAbl MaJlbix KoJieOaHui,
OpSIMOJIMHEMHOE PACPOCTPAHEHUE CBETA, PA3IOKEHHE OEJIOro CBETa B CHEKTP,
W3YUYCHHUE CBOWMCTB M300paXCHHSI B IUIOCKOM 3€pKaJic M CBOHCTB HM300paKEHUS
npeaMera B coOupatolieid JinH3e, HAONIONEHUE CIUIOMIHBIX M JIMHEHYaThIX
CMEKTPOB M3IIyUEHMsI): CaMOCTOSITENBHO COOMpaTh YCTAHOBKY M3 HM30OBITOYHOTO
Ha0opa 00OpyI0BaHMS, OMTUCHIBAThH XOJ1 OMbITA U €T0 PE3YJIbTaThl, (POPMYIMPOBATH
BBIBOJIbI;

OPOBOJIUTH MPU HEOOXOAUMOCTU CEPHUIO MPSAMBIX U3MEPEHUIA, ONPEIEIisis CPEAHEE
3HAUEHUE M3MEPIACMON BEJMUMHBI ((POKYCHOE pacCTOSTHUE COOMPAFOLIEH JTMH3BI),
000CHOBBIBATh BHIOOP cOco0a U3MEPEHUS (M3MEPUTENBHOTO MPUO0OpPA);
OPOBOJUTH  MCCAENOBAHME  3aBUCUMOCTECH  (PM3MUECKUMX  BEJIMYMH  C
UCMOJIb30BAHUEM TPSAMBIX M3MEPEHUH (3aBUCUMOCTh MYTH OT BpPEMEHH MpU



PABHOYCKOPEHHOM [JIBHKEHUM 0O€3 HAYalbHOW CKOPOCTH, Mepuoja KojeOaHui
MaTEMaTHYECKOTO MAsITHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yIjla OTPAKECHUS CBETA
OT yIJla TaJCHUS W yIia MPEJOMIIEHUS OT yIfla MAJCHUs). IJIaHUPOBAThH
WCCIICIOBAHHUE, CAMOCTOSITETEHO COOMPATh YCTAHOBKY, (PMKCHPOBATh PE3YJIbTATHI
NOJTYYEHHOH 3aBUCUMOCTH (PU3MUYECKUX BEIMUYMH B BUAC TaOIWL U TpaduKoB,
JIeNIaTh BBIBOJBI MO PE3YJIBTATaM UCCIICIOBAHMS,

OPOBOANTH KOCBEHHBIC M3MEPECHUS (DU3MUYECKUX BEITUYHMH (CPEAHSISI CKOPOCTh W
YCKOPEHUE Tella MPH PAaBHOYCKOPEHHOM JBWKCHHMH, YCKOPEHHE CBOOOJHOIO
NaAcHUs, KECTKOCTh  MPYXKUHBL, KOXQ(OUUMEHT  TPEHUS  CKOJIBKEHUS,
MEXaHW4YeCKass paboTa W  MOLIHOCTh, 4YacToTa MW MNEPUOJ  KoseOaHui
MaTEMaTHYECKOrO0 W MPY>KMHHOTO MASTHUKOB, ONTHYECKas Cuia COOMparoliei
JVH3bI,  PAJAMOAKTUBHBIA  (OH).  IJIAHUPOBATH  W3MEPEHMUs,  COOMpaTh
AKCIEPUMEHTAJIBHYIO YCTAHOBKY M BBIIOJHATH U3MEPEHUS, CIEAYS TPEII0KEHHON
WHCTPYKLMH, BBIYUCIATH 3HAYEHUE BEJIIMUYMHBI W AHAIM3HPOBATH IOJIyYCHHBIE
PE3YIIBTATHI C YIETOM 3aJaHHOM IMOTPEIIHOCTH U3MEPEHHUI,

coONIOAaTh MpaBuia TEXHUKH O€30MacHOCTH mNpu padoTte ¢ 1adopaTOpHBIM
000pPyAOBaHUEM;

pa3AyaTh OCHOBHBIE TPU3HAKK M3YUYCHHBIX (PU3MUECKAX MOJECTIEH: MaTepraabHas
TOUYKA, a0COJIFOTHO TBEPOE TENIO, TOUYCYHBI UCTOUHHK CBETA, Y4, TOHKAs JIMH3A,
TUTAHETAPHAs MOJACITb ATOMA, HYKJIOHHAs! MOJENIb aTOMHOTO SIAPa;
XapaKTepU30BaTh MPUHLMUNBI ACHCTBAS W3YYCHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € ONOpoil Ha WX OmMHMCaHus (B TOM YHMCIE. CIHAOMETP, AATYUKA
NOJIO’KEHUSI, PACCTOSHUS M YCKOPEHMsI, PAaKETa, 3XOJO0T, OYKH, MEPUCKOIL,
(oroanmnapar, ONTHYECKUE CBETOBOJIBI, CHEKTPOCKOI, JO3MMETP, Kamepa
BuibcoHa), WCMONB3yss 3HAHWS O CBOMCTBAX (PU3MYECKHX SBJICHUN W
HEOOXOMMBIE (PU3HYECKNE 3aKOHOMEPHOCTH,

UCIOJb30BAaTh CXEMBI W CXEMATUYHBIE PHCYHKH W3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, WM3MEPHUTEIBHBIX NPUOOPOB M TEXHOJIOTMYECKUX MPOLECCOB MPH
peICHUN Y4YeOHO--IPAKTUYECKUX 3a/1a4, ONTHYECKHE CXEMBbI s MOCTPOCHUS
M300PKECHUN B IJIOCKOM 3€pKaJIE U COOMPAIOIIEH JTMH3E;

OPUBOIUTE MPUMEPbHI (HAXOAWTH WH(OPMALMIO O MNPUMEPAX) MNPAKTHYECKOTO
UCMOJb30BaHUsl (PU3MYECKUX 3HAHWH B MOBCEIHEBHOW >KM3HH UIsl OOECHICUCHUs
Oe3omacHoCTH TpA OOpallleHuH ¢ TpuOOpaMu M TEXHUUYECKUMHU YCTPOHCTBAMM,
COXPAHEHUS 3A0POBbs W COOMIOJCHHS HOPM 3KOJOTMYECKOrO TIOBEICHUS B
OKPY>KaroIIeh Cpeae,

OCYIIECTBIIATh MOMCK WMH(OpManmu (U3NYECKOro colaepskaHuss B HMHTEpHETE,
CaMOCTOSITENLHO (HOPMYJIMPYs MOKUCKOBBIA 3aMpoc, HAXOAUTh MYTH OMPENCTICHUS
JIOCTOBEPHOCTH TMOJYYEHHON HMH(POPMAlMM HAa OCHOBE HMMEIOIIUXCS 3HAHWUN U
JOTOJIHUTENBHBIX NCTOYHUKOB,;



UCIOJB30BaTh TNPU  BBHIMOJIHEHWHM YYEOHBIX 3aJaHWA  HAYYHO--TIOMYJISPHYIO
JIUTEPATypy (PU3MUECKOro COACPIKAaHMS, CHPABOYHBIC MATEPHAJIBI, PECYPCHI CETH
HWHTepHer, BnaneTe NpHEMAMHM KOHCIEKTHPOBAHWS TEKCTa, NPEeoOpa3oOBaHMs
uH(OopMaIu U3 OJHONH 3HAKOBOUW CHCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIE MUCBMEHHBIE M YCTHbIE COOOLIEHWUS HAa OCHOBE
WH(pOPMALMU U3 HECKOJIBKUX UCTOYHMKOB (PU3NUECKOrO COACPKAHUS, MyOIMYHO
MIPEICTABIIATh PE3YJIBTATHl IMPOCKTHON WM HCCIIENOBATEIILCKOA IEATENBLHOCTH,
[P 3TOM I'PaMOTHO MCIIOJIB30BATh U3YYCHHBIN MMOHATAWHEIN arnapar n3y4aeMoro
pazaena (UM3MKM W COMPOBOXKIATH BBICTYIUICHUE MPE3CHTALMEH C YYETOM
0COOEHHOCTEH ay IMTOPUN CBEPCTHUKOB.




















































































"KBaHToBas u
saepHas gusuka"

OBIIEE KOJIMYECTBO
YACOBIIO 102 3 27
ITPOTPAMME

YUYEBHO-METO/IMYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVI YYEHUKA

1. TIleppmikua WM., HeanoB AWM. ®usmka. 7xmacc,. ba3osbii

ypoBeHb. YueOHuk- M.: [Ipoceewmenue, 2023r..

2. lleppimkun W.M., HMeanoB AM. ®usmka.. 8Skmacc,. ba3osbii

ypoBeHb. YueOHuk- M.: [IpocBemenue, 2023r.

3. llepemukun A.B., I'ytauk E.M.. ®usuka. 9 knace. — M.: [Ipoceemenue, 2023

4. Jlykamuk B.HM. COopHHK BOmpocoB M 3agady no ¢usmke. 7-9 i — M.:
[Tpoceemenne, 2019.

METO/IUYECKHUE MATEPHUAJIBI IUIA YYUTEJIA

1. Kupuk JI.A. ®usuka — 7. Pa3HOYPOBHEBBIE CAMOCTOSATENBHBIE U KOHTPOJIBHBIE
pabotel.—M.:MJIEKCA,2013.

2. AcraxoBa T.B. ®uszuka. 7 kmacc. JlaboparopHbie paboTbl. KOHTpOJIbHBIE
3aganus.—Caparos:JIuneii,2014.

3. «KoHTposbHO-u3MepHUTENnbHBIe Marepuanbl. ®dusmka. 7 kimacc/Coct. H.H.
3opun.—2-eusn. . nepepad.—M.:BAKO,2013.

4. Mapon A E. ®uzuka. 7 kinacc: yueOHo-meToanueckoe nocodoue/ A.E. MapoH.-
M.:Ipoda,2011.

5.A.E. Mapon, E.A. Mapon CaMOCTOATEIbHBIE W KOHTPOJIBHBIE PAOOTHI-
8kmacc.—M.: llpoa,2017

6.B.B. Illaxmarora ,O.P. Illedep [duarHoctuueckue padoTsl -8 kiacc. M. :
Hpoda,2017r.
7. Tectel mo ¢u3uke. 9 knacc: k yueOHuky A.B. Ilepeikmna, EM. ['yTHHK
«Duzuka 9 knacey / O.M. I'pomnera. — M.: MznarensctBo «OKk3ameny», 2010.
8.®Ouszmka. 9 kimacc. TemaTnueckrue TECTOBBIC 3aJaHus Asl MOAroToBku kK I'UA. /
aBT.- cocT.. M.B. boiinenko, O.H. Mupomkuna. — Apocnasins: OO0 «Axagemus
passutusy, 2014.



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

7 KIIACC
1 . bubimoTteka — Bcé no npeaMery «Puzuka». — Pesxxum gocryna:
http://www.proshkolu.ru

2. BuneooneiTel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.tu

3. Enunas komnekius iu@poBbix 00pa30BaTeIbHbIX PECYPCOB. — PexumM
noctyna: http://school- collection.edu.ru

4. luTepecHble MaTepuaibl K ypokaMm (pU3UKHU 1O TeMaM; TECThI 0 TEMAaM;
HarnsaHbIe TocoOus K ypokaM. — Pexxum goctymna: http://class-fizika.narod.ru

5. llupoBbie 0OpazoBaTebHbIC PECYPCHL. — PeskuM qoctyna:
http://www.openclass.tu

6. DnexkTpoHHbIe yueOHUKM 1o pusmke. — Pexxum noctyna: http://www.fizika.ru

8 KITACC
1. bubnuoteka — Bc€ mo npeamery «dusuka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BuneooneiTel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.tu

3. Enunas kosnekius iu@poBbix 00pa3oBaTeIbHbIX PECYPCOB. — PexumM
noctyna: http://school- collection.edu.ru

4. luTepecHble MaTepuaibl K ypokaMm (GU3UKU MO TeMaM; TECTHI [0 TEMaM;
HarnsaHbIe TocoOus K ypokaM. — Pexxum goctyna: http://class-fizika.narod.ru

5. lludposbie 0OpazoBaTenbHbIC PECYPCHL. — PeskuM qoctyna:
http://www.openclass.tu

6. DnexkTpoHHbIe yueOHUKM 1o pusmke. — Pexxum noctyna: http://www.fizika.ru

9 KIIACC

1. BuneoonsiTel Ha ypokax. — Peskum noctyna: http://fizika-class.narod.ru

2. Enunas kosuiekuus g poBbix 00pa3oBaTeIbHbIX PeCypcoB. — Pesxum
noctyna: http://school- collection.edu.ru

3. MiuTepecHbie MaTepralibl K ypokaMm (PU3MKH MO TEMaM;, TECTHI M0 TEMaM;
HarmsaHbe TocoOus K ypokaM. — Pexxum goctyna: http://class-fizika.narod.ru
4. Iludgposbie 0OpazoBaTeabHbBIE peCypChl. — PexxuM mocTymna:
http://www.openclass.tu

5. OnekTpoHHbIe YyUeOHUKH N0 (pusuke. — Peskum poctyna: http://www. fizika.ru
6.lucranumonnas mkona Ne368 http://moodle.dist-368.ru/ OTKpbITHIH K1acc.
CereBoe oOpazoBarenbHOe cooduiecTBo. http://www.openclass.ru/node/109715
7. Enunas komiekius nu@poBeiX 00pa3oBaTeIbHBIX PECYPCOB.



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

8. denepasibHbIA HEHTP MHPOPMALMOHHO-00PA30BATENBHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UuTepHer ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTsa0ps» marepuansl o gusuke. http://archive. 1september.ru/fiz
11. Anumanuu puzndeckux 00bekTOB. http://physics.nad.ru/

12. ’Kupas pusuka: oOyuaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
13. ®uzuka.ru. http://www.fizika.ru/
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