


HOACHUTEJIBHAA 3AIINCKA

[IporpaMmMa mno (u3Kke Ha YypPOBHE OCHOBHOIO 00mero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUI M TpeOOBaHW K pe3ynbTaraMm OCBOCHHsS Ha
0a30BOM ypPOBHE OCHOBHOU 00pa3oBaTenbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC OO0, a Takxke ¢ yuétoM (peaepabHOl paboyeii mporpaMMbl BOCITUTAHHS U
Konuenuum npenoaaBanust yaeOHOro npeamera « Gu3ukay.

ConepxaHue mporpaMMmbl 1O (PU3MKE HampaBiIeHO HAa (POPMHUPOBAHHE
€CTECTBEHHO-HAYYHOUW T'PaMOTHOCTH OOYYarOIMXCsl M OPraHu3alui0 U3Yy4YeHHUs
¢u3uKKU Ha JEATETbHOCTHOW OCHOBE. B mporpamme no (pu3Mke y4UTHIBAIOTCS
BO3MOYHOCTH y4eOHOTro mpeaMera B peammsaumu TpedoBanuit ®I'OC OO0 k
TUIAHUPYEMBIM JIMYHOCTHBIM U METAMPEIMETHBIM PE3YJIbTaTaM 0OyUEHUS, a TAKKE
MEKIPEAMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111er0 00pa30BaHuUs.

[TporpaMMano (pu3uKe yCTaHABIMBACT pacupeaciIcHre yueOHOro Marepuaa
o rojaM oOyueHus (IO Kjaccam), MpeaiaracT MPUMEPHYIO MOCJEI0BaTeIbHOCTh
U3YUCHUS TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTUS MPEIMETHOrO COJEPKAHUS U
y4€TE BO3PACTHBIX 0COOEHHOCTENH 00YUYarOIINXCS .

[Tporpamma no ¢usuke pazpaboTaHa C LEIBbK0 OKAa3aHWUS METOJUYECKOMN
NOMOLIM YUUTENO B CO3JaHNK padboueii mporpaMMbl Mo Y4eOHOMY MPEAMETY.

duzuka ABIASETCS CUCTEMOOOpPA3yIOMIMM ISl €CTECTBEHHO-HAYUYHBIX
y4€OHBIX MPEAMETOB, TOCKOJIbKY (PU3MUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SBJICHUM, M3y4aeMbIX XHMHEH, OuoJiorueil, acTpoHOMUEH W (PU3UUECKOI
reorpadueii, BHOCHUT BKJIAQA B €CTECTBEHHO-HAYUHYI0 KapTUHY MUpa,
OPENOCTABIACT HauOojee sICHbIE 00pa3lbl NPUMEHEHHsS HAy4HOTO METO/a
MO3HAHMS, TO €CTh CIIOCO0A MOTyUYEeHUsI TOCTOBEPHBIX 3HAHUI O MUpE.

OpnHa M3 TJIABHBIX 33134 (PU3MYECKOro 0Opa3oBaHUs B CTPYKType 0OWIEro
o0pa3oBaHusi COCTOUT B (P)OPMHUPOBAHUU €CTECTBEHHO-HAYYHOUW IPaMOTHOCTH W
MHTEPECA K HAYKE Y 00YUarOIMXCH.

W3yuenne @u3uku Ha ©0a30BOM YPOBHE MPEANOJaracT OBJIaJICHUC
CICAYIOUMMHA KOMMETEHTHOCTSAMH, XapaKTEPU3YIOIIMMHU E€CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBACHSATH SIBJICHUS,

e OIICHUBATh M MOHUMATh 0COOEHHOCTH HAYYHOTO UCCJICI0BAHUS;

e WHTEPNPETUPOBATH  JIaHHBIE W MCTOJb30BAaTh  HAYYHbBIE
J0Ka3aTeabCTBA AJIsl OJyUEHHs BBIBOIOB.

Ilenn w3ydeHuss (U3MKHM HA YPOBHE OCHOBHOTO 0OIIEro o0OpazoBaHus
onpeaeneubl B KoHuenuuu mnpenoaaBanus ydeOHOro mpenmera «Dusuka» B
oOpazoBarenbHbIX oOpranusauusx Poccwuiickoii denepanuu, peanTu3yronmx
OCHOBHBIE 00meo0pa3oBareNbHbIe MPOTPAMMbI, YTBEPKAEHHOM pEHICHUEM



Komnernn Munnctepcta npoceenns Poccuiickoit @enepanmu (MpoToKoa ot 3
nexabps 2019 r. Ne [1K-4BH).
Hesau u3yyeHus pusuku:

npuoOpeTeHne WHTEpEca M CTPEMJICHUS OOYYalOIIMXCsS K HAyyHOMY
WU3YUCHUIO MPUPOJIbI, PA3BUTUE WX MHTEIICKTyaIbHBIX M TBOPUYECKHX
CHOCOOHOCTEHA;

pa3BUTHE PEICTABJICHUIM O HAYUHOM METOJIE MO3HAHUS U (POPMUPOBAHUE
UCCJICI0BATENHCKOTO OTHOIIEHHS K OKPYYKAIOIIUM SIBJICHUSIM
GopMUpOBaHKE HAYYHOTO MHUPOBO33PEHMs KaK pe3yjbTara W3Y4YEHUs
OCHOB CTPOEHUS Marepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKHY;
dopMuUpoBaHUe MPEACTABJICHUNA O PO (PU3UKU AJIST PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHiA;

pa3BUTHE  TMPEACTABIACHMA O  BO3MOXHBIX  cepax  Oyayuiei
npo(ecCuoHaNBHON EATEILHOCTH, CBI3aHHOU ¢ (PU3MKOM, MOATOTOBKA K
JabHEeHIeMy 0OyUYeHUIO B STOM HANpPaBJICHUU.

JlocTwKeHre 3TUX IeJeH MmporpaMmbl 1o (pM3uMKe Ha YyPOBHE OCHOBHOTO
obmiero o0pa3zoBaHus 00ECTIEYMBACTCS PEMICHUEM CIIEAYIOMIAX 3214

npuoOpeTeHue 3HaHWW O JUCKPETHOM CTPOCHMHM BEHIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, MJICKTPUYECKHAX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX,

NpUOOPETEHNE YMEHHMIA OMUCHIBATh U OOBIACHATh (PU3UUYECCKUEC SIBJICHUS C
MCIIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHMUIA,

OCBOCHUE METOJOB pCUICHUS NPOCTEHINMX PacyETHBIX 3a4ad ¢
UCIIOIb30BAHUEM pU3NIECKIX MOJENei, TBOPYECKHX U
NPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

Pa3BUTHE YMEHUI HAOIFOAATh MPUPOIHBIC SBJICHUS U BBIOJIHITH OTBITHI,
Ja0oparopHbie  pabOTBI M DKCIEPUMEHTAILHBIC  WCCIIEAOBAHUS €
UCIIOJIb30BAHUEM M3MEPUTENBHBIX TPUOOPOB,;

OCBOCHUE MPUEMOB PaboThl ¢ HHPOpMaLKMEl PU3NIECKOTO COAEPKAHNUS,
BKIIFOUast MHPOPMALMIO O COBPEMEHHBIX JOCTHXKCHUSAX (PU3UKH, aHATIU3 U
KPUTHYECKOE OLICHUBaHKE WH(pOpManuy;

3HAKOMCTBO €O chepamu npo(hecCuoHaNbHO| AEATEILHOCTH, CBI3aHHBIMU
C (u3uKOW, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMM Ha
JOCTHKCHUAX (PU3UUECKON HAYKH.

Ha w3ydenune ¢usnku (0a30BbIil YPOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanust 0TBOAMTCS 238 yacoB: B 7 knacce — 68 yacoB (2 yaca B HEAEIHO), B 8
Knacce — 68 yacoB (2 vaca B Heeno), B 9 knmacce — 102 yaca (3 yaca B HEAETIO).

[Tpenmaraemelii B mporpamme no (pusuke nepedyeHp 1ad0paropHbIX paboT U
OTBITOB HOCHT PEKOMEHAATENBHBINA XapaKTep, YUUTENb JETacT BEIOOP MPOBEACHHUS



Ja00paTOpHBIX PadOT W OMBITOB C YYETOM HMHAMBUAYAIbHBIX OCOOCHHOCTEM
o0y4Jaromxcs, CMACKa SKCINEPUMEHTATBHBIX 3aJaHHii, MpeaaaracMeiX B paMKax
OCHOBHOI'0 TOCYJaPCTBEHHOTO 3K3aM€EHA MO (PU3HKE.



COAEP/KAHUE OBYYEHUA
7 KJIACC

Pa3zgen 1. ®u3uka u e€ posib B NO3HAHUHN OKPYKAKIIET0 MUPA.

Oduznka — Hayka o npupone. AsieHus npupoasl. DusnyecKue SBICHUS:
MEXAHUYECKHUE, TETUIOBBIE, SNIEKTPUUECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC.

Ouznveckue BeMUUMHBL. M3MepeHue (pu3myeckux BenuuuH. DHU3NYECKHE
npubopsl. [lorpemHocTs n3MepeHnid. MexxIyHapOAHAs CUCTEMA SAMHMII,

Kak (¢u3uka ¥ [apyrue €CTECTBEHHBIE HAyKH HM3y4arOT MPHPOLY.
EcTecTBEHHO-HAyUHbIii METOJ MO3HAHWs: HAOOJCHUE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIABUKEHUE TUTIOTE3, IKCIIEPUMEHT T10 MPOBEPKE FUNOTE3, 0OBICHEHNE
Ha0Mo1aeMOTO sIBJICHU. Onucanue GPU3NUECKUX SBJICHUI C MOMOLIBIO MOJIENICH.

Hemoncmpauuu.

1. MexaHW4ecKue, TEIUIOBBIC, OJJICKTPUYECKUE, MArHUTHBIE, CBETOBBIC
SIBJICHUSL.

2. Ouzndeckue MpuOOPHl U MPOLECAypa NPSAMBIX U3MEPECHUN aHAIOTOBBIM U
U(POBBIM MPUOOPOM.

JlabopamopHhouie padomol u onvimol.

1. OnpeaencHHUe UEHBI IEICHUS IIKAIbl U3MEPUTENBHOTO MPUOOpa.

2. U3mepenue paccTosHui.

3. M3mepenune 00bEMA KUAKOCTH U TBEPAOTO TENA.

4. OnpeneneHue pa3MepoB MaJbIX TEIL

5. 3mepenue temmeparypsl NpU MOMOIIM YKUAKOCTHOTO TEPMOMETPA H
JNATYUKA TEMIIEPATYPHI.

6. [IpoBeneHne mMcCaenOBaHUS MO NMPOBEPKE TMIOTE3BI: AAIBHOCThH MOJIETA
HIAPUKA, MYLHICHHOTO FOPU30HTAIBHO, TeM 0OJIbIIE, 4eM OOJIbLIE BHICOTA
yCcKa.

Pa3pnen 2. IlepBoHavyasibHbIe CBEACHHSI O CTPOCHHH BelECTBA.

CrpoeHne BewiecTBa: aroMbl W MOJIEKYJIBI, WX pa3mepbl.  OIbITHI,
JNOKA3bIBAIOIINE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrokeHne yactul BemecTBa. CBsA3b CKOPOCTH JBMIKEHMS YaCTHI[ C
Temneparypoid. bpoyHoBckoe nBwkenue, aud@ys3us. BzammoneicTBre 4acThil
BEILECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperarHbie COCTOSIHMS BEILECTBA: CTPOCHUE Ta30B, JKUAKOCTEH U TBEPIABIX
(KpUCTAJUIMYECKHUX) Tel. B3aMMOCBA3b MEXAY CBONCTBAMHU BEILECTB B Pa3HBIX
arperarHbIX COCTOSIHUSX U UX aTOMHO-MOJIEKYJIIPHBIM CTpoeHrueM. OCOOEHHOCTH
arperarHelX COCTOSTHAIA BOIBI.

Hemoncmpauuu.

1. HaGnronenune OpOYHOBCKOTO ABUKEHHS.



2. HaGmonenue nuddysun.

3. HaOmonenwe — sBieHWil,  OOBACHSAIOIWMXCS  NPUTSHDKCHUEM WK
OTTIKMBAHUEM YACTHUIL BELIECCTBA.

JlabopamopHhouie pabomol u onvimol.

1. OueHka JAWaMeTrpa aromMa METOAOM PSAOB (C  HCMHOJb30BAHUEM
(doTorpadmii).
2. OnpITH MO HAOJIFOJACHUIO TEIUIOBOTO PACIUMPEHUS Ta30B.
3. OnbITel O OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSYKEHHS.
Pa3gen 3. /IBH:KeHHE U B3aMMOdEliCTBHE TeJl.
MexaHuuecKoe JBH)KECHUE. PaBHOMEPHOE W HEPABHOMEPHOE JBHKCHUE.
Cxopoctb. CpenHssi CKOPOCTh NMPH HEPABHOMEPHOM JIBMKECHUH. Pacyér mytu u
BPEMEHH JIBUKEHUSI.
SlBnenne wHepuMu. 3aKOH WHEpPUMU. B3aMMOIeHCTBHE TENl KaK NMPHUYMHA
U3MEHEHUS CKOPOCTH JBWXKEHHS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[TnoTHOCTE BemecTBa. CBS3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHHILIC
00bEMa BELIECTBA.
Cuna KaKk XapakTepuCTUKa B3auMOcHCTBHS Tea. CHia ynpyrocTd U 3aKOH
I'yka. U3mMepeHne cHbl ¢ MOMOLIBI0 JTUHAMOMETPA. SIBJIECHUE TATOTEHUS W CUJA
TshkecTH. Cuila TSHKECTH Ha Apyrux ianerax. Bec tena. HesecomocTs. CnoskeHue
CWJI, HAIPABJICHHBIX O OJHOW mpsMoii. PaBHonelcTByromas cuit. Cuiia TpeHusl.
TpeHue CKOJNBKEHUS U TPEHUE MOKOs. TpeHre B IPUPOIE U TEXHUKE.
Hemoncmpauuu.
1. HabnroneHne MEXaHUYECKOTO JBUKEHUS TeENA.
2. M3MepeHue CKOpOCTH MPSIMOJTUHEHHOTO JBHKEHUS.
3. HaOmonenue siBJIeHUS HHEPLUU.
4. HaGmoneHne n3MeHEHUs: CKOPOCTH MPHU B3aUMO ICHCTBUH TEI.
5. CpaBHEHHE MaCC MO B3aUMOICHCTBHIO TET.
6. ClI0)eHNE CHJT, HAMPABJICHHBIX MO OJXHON MPSMOMN.
JlabopamopHhuie padomol u onvimol.
1. OnpeaencHue CKOPOCTH PABHOMEPHOTO JBW)KCHUS (IIAPUKA B )KUJKOCTH,
MOJIEH DJIEKTPUUYECKOTO aBTOMOOWUJIS U TaK J1aJIee).

2. OmnpeneneHue CpeaHER CKOPOCTH CKOJIBXKEHHsI OpyCcKa WM LIapuKa 1o
HaKJIOHHOW IJIOCKOCTH.
Onpeaenenrie MIOTHOCTH TBEPAOTO TENA.

4. OnbITHI, AEMOHCTPUPYIOUIME 3aBUCHUMOCTH PacTsKeHUs (edopmarim)
MPY>KUHBI OT MPUJIOKEHHOU CUJIBI.

5. OMNbITHL, JEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJTBI TPEHUS CKOJIBYKEHUS OT
BECA TEJIA M XapaKTepa COMPUKACAIOIIMXCS TOBEPXHOCTEH.

Pasznen 4. /laBienne TBEPABIX TeJI, )KHAKOCTEIl U ra3os..



Jlapnenue. CrocoObl YMEHbIIEHHUS U YBEMUYEHUS AaBjieHus. J[aBieHue rasa.
3aBUCUMOCTb JaBJicHUS raza oT oO0béMa, Temmeparypel. llepenaua naBieHus
TBEPABIMU TENaMU, >KUIKOCTAMHU W razamu. 3akoH llackans. [THeBMaruueckue
MAIlMHBI. 3aBUCUMOCTh JIaBJICHUS >KUAKOCTH OT TiyOuHbl. ['mapocraruueckuii
napagokc. CooOuraroumecs cocyabl. [ MApaBINYECKUE MEXAHU3MBI.

Atmoc(epa 3emmun m armocdepHoe naBieHue. [[puyuHBI CyIIECTBOBAHUS
BO3AyIIHOM oOonouku 3emmn. OnbiT Toppuuemmu. U3Mepenue armocdepHOro
naBJicHUs. 3aBUCUMOCTb aTMOC(DEPHOTO JABJIEHUS OT BHICOTHI HAJl YPOBHEM MOPSIL.
[Tpudopsl 15 UI3MEpeHUs aTMOC(HEPHOTO AaBICHUS.

JleficTBHE KUIKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITalkuBaroast
(apxumenoBa) cuia. 3akoH Apxumena. [nasanue ten. Bo3znyxomiaBaHue.

Hemoncmpauuu.
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3aBUCUMOCTb JABJICHUS ra3a OT TEMIEPATYPHI.

[lepenaya naByieHUS KUIKOCTBHIO U Fa30M.

CooOlmarormecs COCY/Ibl.

I'mppasnrueckuii mpecc.

[IposiBneHune neicTBUS aTMOC(PEPHOTO TABJICHUS.

3aBUCUMOCTh BBITAIKMBAIOWIEH CHIBI OT 00bEMA MOTPYKEHHOW 4YacTU
TeNa U MIOTHOCTH JKUJKOCTH.

PaBeHCTBO BHITAIKUBAIONIEH CUITbI BECY BHITECHEHHOM KUAKOCTH.
YcioBue niiaBaHus Te: TUIABAHUE WM MOTPY)KEHUE TEN B 3aBUCUMOCTHU
OT COOTHOIIECHUS MJIOTHOCTEN TeNa U KUIAKOCTH.

JlabopamopHhsie padbomosl u onvimol.

1.

HccenenoBanue 3aBUCUMOCTH BECaTENa B BOAE OT 00bEMA MOTPYKEHHOH B
JKUJIKOCTh YacTH Tela.

OnpenenicHue  BBITAIKWUBAKOWIEH  CHWIbI, JCUCTBYIOMICH HaA  TEJO,
MOTPYKEHHOE B JKUIAKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEH CUJIBL, ACHCTBYIOLIEN HA TEIO
B JKMJIKOCTH, OT Macchl Tela.

OnbITEl, OEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKMBAIOIICH CHIIBL,
JNCHCTBYIOIIEH HA TEINO B KUAKOCTH, OT OO0BEMA MOTPYXKEHHOW B
JKUJIKOCTh YacTH TeNa U OT TUIOTHOCTH JKUIKOCTH.

KoHcTpyupoBanue apeoMerpa WM KOHCTPYHPOBAHUE JIOAKK U
omnpeaecHue € rpy30n0abEMHOCTH.

Pa3pen S. PaGoTa ¥ MOIIHOCTB. JHEPrus.

Mexannueckas pabota. MOIHOCTB.

[IpocTbie MeXaHM3MBI: pbiuar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio
paBHOBecHsi pbiuara. [IpumeHeHue mpaBuia paBHOBECHS pbiyara K OJIOKY.



«3omotoe mnpasuno» Mexanuku. KIIJI mnpocTeix wMexaHu3smoB. lIpocTeie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas d3Heprus. KuHETHYeCKas M TMOTEHUMAIbHAS JSHEPTUS.
[IpeBpamenne 0 THOTO BUAA MEXaHUYECKOM SHEPT UM B IPYTO. 3aKOH COXPAHEHHUS
SHEPTUU B MEXAHMKE.

Hemoncmpauuu.

1. IlpumMepsl NPOCTEIX MEXaHU3MOB.

JlabopamopHhosie padbomol u onvimol.

1. OnpexnencHue pabOTHl CUIIBI TPEHHSI TPU PABHOMEPHOM JABWIKEHHH Tela

10 TOPU3OHTAIBHONW TOBEPXHOCTH.

2. Hccrmenosanue yciioBuid paBHOBECHS pblyara.

3. Mamepenue KII/1 HaKIIOHHO IIIIOCKOCTH.

4. M3ydeHne 3aK0OHA COXPAHEHUS MEXaHUYECKON IHEPT UK.

8 KJIACC

Pa3nen 6. TenJioBblie sIBJICHHS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPUH CTPOCHHS
BemecTea. Macca M pa3Mepel aTOMOB M MOJIEKYJL. OINBITHI, MOATBEPKAAOIINAEC
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKOHA TEOPHUU.

Mopenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOr0 COCTOSIHUMN BEHIECTBA.
Kpucrammueckue n amopdusie Tena. OObACHEHUE CBOHCTB Ta30B, >KUJKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUI MOJIEKYISIPHO --KUHETUYECKON TEOPHH.
CMauMBaHue U KAWUIIPHBIE SIBJICHUS. TEMI0BO€ PACIIMPEHUE U CIKATHE.

Temneparypa. CBs3p TEMIIEparypbl CO CKOPOCTBIO TEIUIOBOTO JBHYKCHHUS
yacTull. BHyTpeHHsis 3Heprus. CrnocoObl M3MEHEHUST BHYTPEHHEH SHEPIUH:
TEIIonepeaaya  Hu COBEPILECHUE palboTHI. Bunel  Tenmonepenavu:
TEIIONPOBOJHOCTD, KOHBEKLMS, U3TYUYEHHUE.

KonnuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BEMIECTBA. TeMI000OMEH U
TEIJIOBOE PABHOBECHE. YpaBHEHUE TEIOBOro OanmaHca. [lnaBnenwe w
OTBEPAECBAHUE KPUCTAUIMYECKUX BEIIECTB. YACIbHAs TEIUIOTA IUJIABJICHMS.
[Tapoo6pazoBanue u koHjacHcanus. Mcnapenuwe. Kunenue. YaenbHas Temiorta
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATYPhl KHIIEHUS OT arMOC(EpHOro
JABJICHHUSL.

Brnaxxnocts Bo3ayxa.

DHEPrus TOTUIMBA. Y I€TbHAS TEMJIOTA CTOPAHMSL.

[TpuHumner pabGoTel TemnoBbix ABurarenci KIIJ[ TemmoBoro aBurarens.
TemIoBble IBATATENM U 3AIUTA OKPYKAFOLICH CPEIbI.

3aKOH COXPAHEHUS U MPEBPALLICHUS SHEPTUH B TEIUIOBBIX MTPOLECCAX.

Hemoncmpauuu.

1. HaGnronenune OpOYHOBCKOTO ABUKEHHS.
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13.

Hab6monenue nuddysuu.

HaOmonenue ssBneHnii cMaunBaHtsl U KANWUISIPHBIX SIBJICHHA.
HaOmoieHue TennoBoro pacumpeHust Ted.

H3MmeHeHne naBiicHUs Ta3a NMPHU M3MEHEHMH 00bEMA W HArpEBaHWW WIIA
OXJTKAEHUH.

IIpaBuna uamepeHus TemMueparypel.

Buael Temonepenayu.

OXJTKICHUE TIPU COBEPILICHUU PAOOTHI.

Harpepanue npu coBepiicHur padoThl BHEIIHUMU CHIIAMM.

CpaBHeHUE TEITOEMKOCTEN PA3JIMYHBIX BEILECTB.

. HaGmronenue xkunenus.

HaOntoaeHue nocTossHCTBA TEMIIEPATyPhl IPH MJIABJICHUU.
Mo e TEeMI0BBIX IBUTATECH.

JlabopamopHhouie pabdomosl u onvimol.

1
2
3.

10.
11
12.
13.

OnbITEl 10 0OHAPYKEHUIO ACHCTBUS CHJT MOJIEKYJIIPHOTO TPUTSIKCHUS.
OnbITEL IO BEIPALMBAHUIO KPUCTAUIOB MOBAPEHHOM CONIM WM caxapa.
OnpiTel 0 HAOTIOAEHUIO TEIJIOBOTO PAaCIUMPEHUs Ta3oB, KUAKOCTEH U
TBEPABIX TCIL

Onpenenenrie JaBacHAS BO3yXa B OQJUIOHE IITPULIA.

OnbITEl, NEMOHCTPUPYIOLME 3aBUCHUMOCTH JABJIEHUS BO3AYyXa OT €ro
00BbEMA M HATPEBAHUS WU OXJIAKICHUS,

[TpoBepka runoTe3bl IMHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUAKOCTH
B TEPMOMETPHUECKOH TPyOKE OT TEMIEPATYPHI.

HalGmonenue w3MEHeHHsT BHYTPEHHEH OHHEPrHM Telna B PE3yibTare
Temonepeaadi 1 padoThl BHEMIHUX CHUIL.

HccnenoBanue sBICHUS TEIUIOOOMEHA MPH CMEIIMBAHWM XOJOJHOW W
FOpsYEH BOJHI.

OnpeneneHne  KOJMYECTBA  TEIUIOTHI, IMOJYYEHHOIO BOJAOW IMpHU
TEMIO0OMEHE ¢ HArPETHIM METATMYECKUM LIUJIMHIAPOM.

Onpenenenne yaelnbHON TEMIOEMKOCTH BEILECTBA.

Hccnenosanne npouecca HCTIapeHus.

OnpeneneHne OTHOCUTENBHON BIXKHOCTH BO31yXA.

Onpenenenne yaeIbHOM TEMIOTHI IUIABJICHUS JIbA.

Pa3pen 7. DiekTpuyecKue ¥ MAarHUTHBIE SIBJICHUS.

OnekTpu3auus Tenl. JlBa poja dNEKTPUUYECKHX 3apsaaoB. B3zammoneicTere
3apsoKEHHBIX  Tell.  3akoH KynoHa (3aBUCHMOCTh CHIIBI  B3aUMOJCHCTBUS
3apsKCHHBIX TENT OT BEMYMHBI 3apSI0B U PACCTOSHUS MEXKIY TEJIAMMU ).

OnekTpuueckoe mose. Hampssk€HHOCTH anekrpuyeckoro noJis. [IpuHumn
CYMEPNO3ULMH SJICKTPUUECKUX MOJIEH (HA KAYECTBEHHOM YPOBHE).



Hocwurenn 35eKTpuUecKux 3apsiaoB. DJIEMEHTAPHBIN JJIEKTPUYECKUN 3apsii.
Crpoenne aroma. IIpoBOAHMKM W  JUDNEKTPUKUA. 3aKOH  COXPAHEHHUSA
BIEKTPUYECKOTO 3apsaaa.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JIIEKTPHUUECKOTO TOKA.
HUCTOYHMKM MOCTOSIHHOTO TOKA. JIeWCTBUS JJIEKTPUUYECKOTO TOKa (TEMIOBOE,
XUMHYECKOE, MarHUTHOE). DJIEKTPUYECKUAN TOK B )KUJKOCTSIX U ra3ax.

Onexktpuueckas  uenb.  Cwia  TOKa.  DJEKTPUYECKOE  HANPSDIKEHUE.
ConpoTHUBIECHHE NPOBOJHUKA. Y IETBbHOE CONPOTUBICHUE BEMIECTBA. 3aKOH OMa
st ydactka  uenu.  [locrmegoBarenbHOE W MAPALIENbHOE  COCIMHEHHE
MIPOBOTHUKOB.

PaGota W MOIIHOCTH SJEKTPUYECKOTO TOKa. 3akoH Jxoyns—JleHia.
DONEKTPUYECKHUE LIETTM U MOTPEOUTENN NEKTPUIECKOM 3HEPruM B ObITY. KopoTkoe
3aMBIKAHUE.

[TocTostHHBIE  MarHUTHL.  B3aMMOAEHCTBUE  NMOCTOSHHBIX  MAarHUTOB.
MaruautHO€e nosie. MarHuTHOE MoJie 3EMJIM U €r0 3HAYECHHE IS JKU3HU HA 3eMIIE.
OnbiT  Opcrega. MarHutHOE TMMOJNE  DJIEKTPUYECKOTO TOKa. [IpumeHeHue
BNEKTPOMArHUTOB B TEXHUKE. J[€MCTBUE MArHUTHOTO IOJIS HA MPOBOJHUK C TOKOM.
DJIEKTPOABUIarelb MOCTOSHHOTO TOKA. MCmoJib30BaHUE JIIEKTPOABUIATENCH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SBneHue >meKTpoMarHuTHON nHAYKUMA. [Ipasuno JleHna.
DIIEKTPOTEHEPATOP. CrnocoObl  TOJIy4EeHUsT  DJIEKTPUYECKOH  SHEPTHM.
DONEKTPOCTAHLIMN HA BO3OOHOBJIIEMBIX HCTO YHUKAX SHEPTHH.

Hemoncmpauuu.

DJIEKTpU3anus TeJl.

JIBa poJ1a SNEKTPUUECKUX 3aPSA0B U B3aUMOJAECHCTBUE 3aPSKEHHBIX TEIL.
YCTpONCTBO M IEWCTBHE JIIEKTPOCKOTA.

DIIEKTPOCTATAYECKAS UHAYKLIHASL.

3aKOH COXPAHEHUS HIEKTPUUYECKUX 3aPsAI0B.

[IpOBOIHUKY U TASTIEKTPUKH.

Mo nenmupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJIA.
HMCcTOYHUKH TTOCTOSTHHOTO TOKA.

JIefCcTBUA SIIEKTPUYECKOTO TOKA.

DIIEKTPAYECKUI TOK B JKUAKOCTH.

. I'a30BBIl pazpsn.

HW3MepeHne CHAITBl TOKA aMIIEPMETPOM.

H3mepenne 3IEKTPUUIECKOTO HANPSKEHUS BOJBTMETPOM.

PeocTtar u marazuH cOpOTUBIIEHH.

B3aumoericTBUE MOCTOSIHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH Pa3ACIIEHUS MOJFOCOB MArHUTA.
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17.
18.
19.
20.
21.
22.
23.
24

25.

MoaenpoBaHre MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHATOB.

OnsiT Opcrena.

MarHuTtHO€ 110JI€ TOKA. DJIEKTPOMArHuT.

JIeiicTBHE MAarHUTHOTO TMOJISI HA TPOBOIHUK C TOKOM.

DIIEKTPOABUIATEND IMOCTOSIHHOTO TOKA.

HccnenoBanue siBNEHUS SJIEKTPOMArHUTHOM MHAYKIUH.

OnbiTel Dapages.

3aBUCUMOCTb HANPABJICHUS WHAYKIMOHHOTO TOKA OT YCJIOBUW €ro
BO3HUKHOBECHHSL.

DIEKTPOreHEPATOp MOCTOSHHOIO TOKA.

JlabopamopHhuie padomol u onvimol.

1.

S T

10.
11

12.

13.

14.

15.

16.

OnbiTel MO HAOMIOACHUIO DJEKTPU3ALUM TEN MWHAYKUMEH U 1pu
CONPUKOCHOBEHHUHU.

HccnenoBaHue NEHCTBUS DIEKTPUUYECKOTO TMMOJisE Ha TMPOBOJHUKH U
JOUAJICKTPUKH.

COopka u npoBepka padOThI HJEKTPUIYECKOU 1IENMU MOCTOSHHOTO TOKA.
H3mepenune u peryampoBaHue CUITbI TOKA.

H3MepeHue u peryaupoBaHue HAPSIKEHUS.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WAYLIETO 4YEpPE3 PEIUCTOP, OT
COMPOTHBJICHUSI PE3UCTOPA U HAPSIYKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTb ANEKTPUUYECKOTO
CONPOTUBJICHUS MPOBOJHUKA OT €ro JJIMHBI, MJIOIAAXA TMOMEPEUHOTO
CCUYEHMS U MaTepuaa.

[IpoBepka mnpaBuUia CJOKEHUS HAMPSDKEHUH MPU MOCIEIO0BATEILHOM
COCAVHEHNUH JIBYX PE3UCTOPOB.

[TpoBepka mpaBwia AJi CHJIBI TOKA NPW MAPALIETBHOM COEAMHECHUH
PE3UCTOPOB.

Onpenenenrie padOTHI ANEKTPUUYECKOTO TOKA, UAYLIETO YEPE3 PEIUCTOP.
OnpeneneHre MOLIHOCTH JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCMMOCTH CWIIbI TOKA, MAYLIETO YEPE3 JAMMOYKY, OT
HaIpsOKEHUS HA HEW.

Onpenenenne KITJ1 Harpesarens.

HccnenoBaHrie MarHUTHOTO B3aUMOICHCTBUS MOCTOSTHHBIX MArHUTOB.
M3ydyeHue MarHUTHOTO TMOJsl TMOCTOSHHBIX MArHUTOB TMPH  UX
O0OBEANHEHUM U Pa3/ICTICHUM.

HccnenoBanue 1eHCTBHS SJEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnBITBI, JAEMOHCTPUPYIOIIME 3aBUCHMOCTb CHWJIBI  B3aUMOJCHCTBUS
KarylmKkd ¢ TOKOM M MarHura OT CWIbl TOKA M HampaBJiEHUs TOKAa B
KaryIiKe.

18. I3yueHue neicTBUsI MAarHUTHOTO TOJISL HA MPOBOJIHUK C TOKOM.

19. KoHCTpyHpOBaHHe U U3y4eHUE pabOThI 3JCKTPOIBUTATENS.

20. U3mepenne KIIJ1 351eKTpoABUTrareIbHON YyCTAaHOBKU.

21. OOBITBL 10 HMCCINEAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM WHIAYKLMU:
UCCIIEN0BAHNE WM3MEHEHUN 3HAYEHUs W HalpPaBICHUs WHAYKIMOHHOTO
TOKA.

9 KJIACC

Pa3pnen 8. Mexanu4eckue siBJIeHHSL.

Mexannueckoe ABWxkeHME. MarepuanbHas Touka. Cuctema OTcuéra.
OTHOCHUTENBHOCT MEXAHMYECKOTO JBWKEHUS. PaBHOMEPHOE NPIMOJIMHEHHOE
JBIWKEeHUE. HepaBHOMEPHOE NPSIMONUHEHHOE ABWKEHHE. CPEaHssl U MTHOBEHHAS
CKOPOCTB TeNa MPU HEPABHOMEPHOM JIB)KCHHH.

Yckopenue. PaBHOyCKOpEHHOE NpsAMOJIMHEHHOE ABWKeHHEe. CBOOOAHOE
najgenne. OnbITH [ ammes.

PaBHOMEpHOE NBW)KEHHUE MO OKPYKHOCTH. [lepron m yactota oOpauieHus.
JIunelinas 1 yrioBas CKOPOCTH. LIEHTPOCTPEMHUTENBHOE YCKOPEHUE.

Ilepserit 3akoH HerotoHa. Bropoit 3akoH Herotona. Tpernii 3akoH HeroToHa.
[IpuHOMO CyNEPIO3ULINKN CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CHJIa TPEHUS CKOJIbKCHUS, CUjla
TPEHUS MOKOS, IPYTUE BUABI TPEHUS.

Cuna TSOKECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOIHOIO
najacHus. JBwkenue mraner BOKpyr ConnHuna. [lepas kocmuueckass CKOPOCTb.
HeBecoMOCTh M EPErpy3KH.

PaBHOBecue marepuanbHO TOUKH. AOCOJIFOTHO TBEpPOE TeNo. PaBHOBecHe
TBEPAOTO TENA ¢ 3aKPEMIEHHON 0CBhIO BpaleHust. MOMEHT cuibl. LIEHTp TSKECTH.

Nmnynee Tema. M3meneHne ummynbcea. UMIynbe cuiibl. 3aKOH COXPaHEHUs
UMITYJIbCA. PEAKTUBHOE IBU)KCHHUE.

Mexannueckas pabota U MOIHOCTH. PaboTa cun TSKECTH, YNPYTOCTH,
TpeHust. CBA3b d3HEPTUH U paboThl. [loTeHIIMANbHAS SHEPTHUS TENA, TOAHATOTO HAJ
MOBEPXHOCTHIO 3eMJIK. [[OTEHIIMANIbHAS SHEPT UL CHKATOM MPY>KUHbL. KuHeTHUECKas
sHeprus. TeopemMa 0O KMHETUYECKOW SHEPTUH. 3aKOH COXPAHECHUS MEXAaHUYECKOM
SHEPTUM.

Hemoncmpauuu.

1. HabnrogeHne MEXaHMYECKOTO JBHXKEHUS TeNla OTHOCHUTEIILHO Pa3HBIX TEN

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

CpaBHeHME MyTeW W TPACKTOPWNA IBHXKEHUST OJHOTO M TOTO K€ Temna
OTHOCHUTENILHO PA3HBIX TEJI OTCUETA.

H3mepenne CKOPOCTH U YCKOPEHUS MPSIMOJTUHEHHOTO ABHKEHUS.
HccnenoBanne MPU3HAKOB PABHOYCKOPEHHOTO JBUKCHUS.

HaGmonenne nBM>KeHUS TENA MO OKPY>KHOCTH.

HaOmoeHne MexaHM4eCKuX SBJICHUH, MPOUCXOASIIMX B CHCTEME OTCUETA
«Tenexxka» mnpu €€ PaBHOMEPHOM MW YCKOPEHHOM  JBWKCHHUHU
OTHOCHUTENBHO KaOMHETa (PU3UKH.

3aBMCUMOCTh YCKOPEHMsI TeNa OT MACChl Tena W ASHCTBYIOLIEH HA HETO
CHJIB.

HaOnroneHne paBeHCTBa CHIT TPU B3aUMOJACHCTBUH TEIL.

H3meHeHune Beca Tena Npu YCKOPEHHOM JBAKEHHM.

[lepenaya umMnysiabca Npu B3aMMOACHCTBUH TEIN.

[TpeoOpazoBaHus SHEPTUH MPH B3aUMOICHCTBUHN TEIL.

CoxpaHeHne UMNyJIbCA TPU HEYIPYTOM B3aHMMOACHCTBUM.

CoxpaHeHre UMIyJIbca MpU a0COIIOTHO YIIPYTOM B3aMMOICHCTBUM.
Halmoenne peakTMBHOTO JBHYKEHUS.

CoxpaHeHnE MEXaHUYECKOH SHEPTUM TPU CBOOOTHOM MAJCHHH.
CoxpaHeHNE MEXaHUYECKOM SHEPTUM NPH ABUKCHUAM TENA N0 ICHCTBHEM
OPY>KUHBI.

JlabopamopHhouie pabomol u onvimol.

1.

KoHcTpyrpoBanue TpakTa Uil pa3roHa ¥ JalbHEWUIIEro paBHOMEPHOTO
JBWKCHUS 1IAPUKA WITH TEJIEKKH.

OnpeneneHne CpeaHEH CKOPOCTH CKOJBXEHUST OPYCKa WM JIBUKCHHS
IIapUKa 10 HAKJIOHHOM IUIOCKOCTH.

OnpeneneHne yCKOPEHUs Tena NPU PAaBHOYCKOPEHHOM JABWIKEHUM I10
HAKJIOHHOW IJIOCKOCTH.

Hccnenosanne 3aBUCUMOCTH MYTA OT BPEMEHM MPU PABHOYCKOPEHHOM
JBI>KCHUU 0€3 HAYaJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIM NPU PABHOYCKOPEHHOM JABWXKEHMH O€3
HAYAIbHOM CKOPOCTH IYTH OTHOCATCS KAaK PsAJ HEUYETHBIX YMCEIN, TO
COOTBETCTBYIOLME TPOMEKYTKA BPEMEHU OUHAKOBBI.

Hccnenosanre 3aBUCHUMOCTH CUJIBI TPEHUS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JaBJIEHHUS.

Onpenenenne KO3(HUIMEHTA TPEHUS CKOJIbKCHHUS,

Onpenenenne »KECTKOCTH NMPY>KAHBIL.

Onpenenenrie pabOTHl CUIIBI TPEHHSI TP PABHOMEPHOM JABMKEHHH Tela
10 TOPU3OHTAIBHON ITOBEPXHOCTH.



10. Onpenenenue padbOThl CUIIBI  YIPYrOCTH MPU MOABEME Tpy3a C
UCIOJIb30BAHUEM HEMOBUKHOTO U TIOABHUKHOTO OJIOKOB.

11. I3yueHue 3aK0Ha COXPAHEHUSI SHEPTHUM.

Pa3nen 9. Mexann4deckne KoJeO0aAHUS U BOJIHBI.

KonebarenbHoe aBmkeHre. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUH: EPUO,
4acToTa, aMIUIUTY1a. MaTeMaTtiueckuii U MpYy>KUHHbIA MasTHUKY. [IpeBparieHue
SHEPIrUM MPHU KOJIECOATENHHOM JIBUKEHHH.

Jaryxaroumie  kosicOaHus.  BeiHyxaeHHble — KosieOaHus.  Pe3oHaHc.
Mexanuueckue BoOJIHBL. CBOHCTBa MexaHW4yeckuX BOJIH. [IpoaosibHbie |
NOMEPEUYHbIE BOJHBL. J[JIMHA BOJHBL M CKOPOCTh €€ PacnpoCTPaHECHUS.
MexaHu4ecKue BOJIHbI B TBEPIOM TeENE, CEHCMUUYECKUE BOJIHBI.

3Byk. ['poMKOCTb 3ByKa M BbicOTa TOHA. OTpaxeHue 3Byka. MHPpa3ByK U

VJIbTPa3BYK.
Hemoncmpauuu.
1. HaOmopenue koneOaHuii Ten moj ACHCTBUEM CHUJILI TSXKECTH U CHUJIBI
YIOPYTOCTH.
2. HaGnronenue koneOaHuii rpy3a Ha HUTU U HA MPY>KUHE,
3. HaOmonenue BIHYXICHHBIX KOJIEOaHUH U PE30HAHCA.
4. PacnpocTpaHeHHE MPOAOJbHBIX U TONEPEYHBIX BOJIH (HA MOJIENN ).
5. HabnroneHue 3aBUCUMOCTH BBICOTHI 3BYKA OT YaCTOTHI.
6. AKYCTHUYECKMIA PE30HAHC.

JlabopamopHhbuie pabomol u onvimol.
1. OnpeaeneHue YacTOTBl M MEPUOAA  KONCOAHWH MareMaTu4ecKoro
MasiTHUKA.
2. OmnpeneneHue 4acTOTHL M MEPUOa KOJAeOaHUH MPYKUHHOTO MASTHHKA.
3. HccnenoBanue 3aBUCUMOCTH MEPUOJA KOJIEOaHUI NMOABEMIEHHOTO K HUTH
rpy3a OT JUIMHBI HUTH.
4. HccrnegoBaHue 3aBUCUMOCTH IEPHO1a KOJCOAHUI PYKUHHOTO MAsTHHAKA
OT MaccChl rpy3a.
5. IlpoBepka HE3aBUCUMOCTH MEPUOAa KoNAeOaHuil rpy3a, MoABEUICHHOTO K
HUTH, OT MaCCHI rpy3a.
6. OmbITBI, JEMOHCTPUPYIOLME 3aBUCHMOCTH MepuoAa  KoJicOaHui
OPYKUHHOTO MAATHHAKA OT MACChI IPy3a U )KECTKOCTH MPYKUHBIL.
7. HM3MepeHue yCKOopeHnus CBOOOIHOTO MACHUS.
Pa3paen 10. DieKTpoMarHuTHOE MOJIE H 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMAarHuTHOE  MOJIE.  ONEKTPOMAarHuTHble  BOJIHBL.  CBOMCTBa
ANEKTpOoMarHuTHeIX BOJH. Illkana snekTpoMarHUTHBIX BOJIH. Hcnonb3oBaHHE
ANIEKTPOMArHUTHBIX BOJIH Il COTOBO# CBSI3H.



DJIEKTPOMAarduTHas npupoaa csera. CKOPOCTh CBeTa. BOJNHOBBEIE CBOMCTBA
CBeETA.

Hemoncmpauuu.

1. CBOiiCTBa 3JIEKTPOMArHATHBIX BOJIH.

2. BosHOBBIE CBOIICTBA CBETA.

JlabopamopHhosie pabomol u onvimol.

1. M3ydeHue CBOWCTB 3JCKTPOMArHUTHBIX BOJIH C MOMOINBIO MOOHIIBHOTO

TenedoHa.

Pa3zgen 11. CBeToBbIC SIBJICHUS.

Jlyuesas  mMoxmens  cBera.  McrouyHukm — cBera.  lIpAMosmHERHOE
pacnipoctpanenue ceera. 3arMmenus Comaua u JIyael. Otpakenue ceera. [Inockoe
3€pKajI0. 3aKOH OTPAKECHUS CBETA.

[IpenomsieHne cBera. 3akOH mpenomiieHus cBera. [losiHOe BHyTpEHHEE
OTp@KeHUE CBeTa. MCmob30BaHUE TMIOJHOTO BHYTPEHHETO OTPAKECHHS B
ONTUYECKAX CBETOBOAAX.

Jlunza. Xon gnywelh B gmH3e. Onrtuyeckas cuctema (Qortoamnmapara,
MHUKPOCKONA M TenecKoma. [J71a3 Kak onTudeckas cuctema. bam3opykocTe
JANBHO30PKOCT.

Paznosxxenne Oenoro cBerta B cnektp. OnbiTel HbrtoroHa, CroskeHue
CHEKTPAIbHBIX LIBETOB. JlMcTiepcus cBeTa.

Hemoncmpauuu.

[IpsAMOJIMHEHHOE PACTIPOCTPAHEHUE CBETA.

OTpaxeHnue cBera.

[Tosrydyenne n300pakKeHNid B TNIOCKOM, BOTHYTOM W BBINYKIIOM 3€pKajlaxX.

IIpenomienue cBera.

OnTtuvecKuii CBETOBO,.

Xon nyuel B coOMparoieit JInH3e.

X0 Iyuer B pacCEUBAKOLICH JIMH3E.

[TosrydeHne n300paKeHNH ¢ MOMOIIBIO JINH3.

[TpuHumn peictBus (poToanmapara, MUKPOCKOTA U TENECKOMA.

10. Moens riasa.

11. Paznosxenne O€noro cBera B CHEKTP.

12. [Tonyuenue O0enoro cBera Npu CJI0KEHUU CBETA PA3HBIX LIBETOB.

JlabopamopHhosie pabomosl u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIia OTPAKEHUS CBETOBOIO Jiy4a OT YIJia
nafcHUs.
H3yueHne XxapakTepucTUK N300pakeHHs MPEAMETa B TUIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCUMOCTH yIJIA TPENOMIIEHUSI CBETOBOTO JIy4da OT yria
NaJCHUS HA TPAHMIIC «BO3yX—CTEKIIOY.
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[Tonyyenue n3o0pakeHnid ¢ TOMOLIBIO COOUPAIOIIEH JTMH3BI.
Onpenenenrie POKYCHOTO PACCTOSIHHAS M ONTHYECKOM CUITbI COOMparoici
JIMH3BI.

6. OMBITHI MO PA3JIOKEHUIO OETOTO CBETA B CIIEKTP.

7. ONBITHL O BOCTHPHITHIO LIBETA MPEAMETOB MPU MX HAOIIOJECHUU YeEpPE3

[IBETOBBIC (PUITbTPHI.

Pa3zngen 12. KBaHTOBBIC SIBJICHUSI.

OmneiTel Pe3epdopaa m mianerapHas mojels aroma. Moaens aroma bopa.
Hcnyckanne u norniouieHne csera aroMoM. KBaHTel. JIMHEHYaTbie CIIEKTPHI.

PaanoaktuBHOCTh. Anba-, OeTa- U ramma-u3irydeHusi. CTpOEHUE aTOMHOTO
aapa. HyknonHas wMoxems aroMHOro sapa. HWsoromsl. PaanoaxTuBHBIE
npeBpatueHus. [lepron moypacnana aTOMHBIX SAED.

SlnepHbie peakuuu. 3aKOHBI COXPAHEHUS 3apSAI0BOTO M MAacCOBOTO YHMCET.
OHEprust CBA3M arOMHBIX saep. CBsA3b MacChl W 3HEPruM. Peakuuu cuHTE3a U
neneHus saaep. ctounvku saeprun CosHIa | 3BE3 .

Snepnas sHepretuka. JledcTBUS paguoOaKTHUBHBIX M3JyYEHHH HA JKUBBIC
OPraHU3MBl.

Hemoncmpauuu.

1. CHeKTphl U3TyYEHUS U MOTJIOLUICHUS.

2. CHeKTphl pa3M4yHbIX Ta30B.

3. Cmekrtp Bogopoaa.

4. HaGmonenue TpekoB B Kamepe BunbcoHna.

5. Pabota cuérunka HOHU3UPYIOIUX U3JTYUCHUN.

6. Permctpanus n3irydeHus NPpUPOJHBIX MEUHEPAIOB U MPOAYKTOB.

JlabopamopHhsie padbomosl u onvimol.

1. HabnroneHue CITOIIHBIX U TMHEHYATBIX CIEKTPOB U3JTyUYCHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHHME SHEPTUM YACTULBI IO TOPMO3HOMY

nyTy (no gororpadusm).

3. M3MmepeHue paanoakTuBHOTO (hOHA.

HoBTOopUTENBbHO-0000 1A KO LM MO1YJIb.

[ToBTOpHUTENBHO--0000UTIAIOIIMIA MOTYJTb TPEAHA3HAYECH JIJIsI CUCTEMATU3 AN
u  0000IEHUS MPEAMETHOTO  COJACP)KAHUS W OMNbITA  JICITEIILHOCTH,
npPUOOPETEHHOTO MPU U3YYEHUH BCErO Kypca (PU3UKH, a TAKXKE AJIs1 MOATOTOBKH K
OCHOBHOMY TOCYJApPCTBEHHOMY JK3aMeHy N0 (u3uke misg o0ydaromumxcs,
BBIOPABIINX 3TOT YUEOHBINA MPEIMET.

[Tpu M3y4eHUU TaHHOTO MOJYJIS PEATM3YIOTCS U CHCTEMATU3UPYIOTCS BUABI
JEATENLHOCTH, HA OCHOBE KOTOPBIX 00€CTIEUMBACTCS JOCTH)KEHUE TPEIMETHBIX U
METAMPEAMETHBIX — MJIAHUPYEMBIX  PE3yJIbTaTOB  00yueHUs, QopMHupyeTcs
€CTECTBEHHOHAYYHAATPAMOTHOCTh. OCBOCHUE HAYYHBIX METOJOB MCCJIEI0BAHHMS



SBJICHUI TPUPOJBI W TEXHWKH, OBJIAJCHUE YMEHUSMH OOBICHATH (PU3MUYECKHUE
SBJICHUSI, TPUMEHSS TMOJYYEHHBIC 3HAHWs, pelarh 3ada4d, B TOM YHUCIE
KQYECTBEHHBIC U SKCTIEPUMEHTAIIbHBIC.

[TpuHIMNHATBHO AEATEILHOCTHBIN XapaKTep AAHHOTO PA3JENia pealn3yeTcs
3a CYET TOro, 4YT0 OOYy4YaromMecs BBIMOJHIIOT 3aJaHus, B KOTOPBIX WM
IIPEIIAraeTCs:

HA OCHOBE TMOJIyYCHHBIX 3HAHWI pacrno3HaBaTb W HAYYHO OOBICHATH
(pU3UYECKUE SIBICHUS B OKPY KAIOLICH MPUPOAE U MOBCEAHEBHOM JKU3HU;

UCIOJIb30BaTh HAYYHBIC METO 1Bl UCCIIEAOBAHUS (PU3UUECKUX SIBICHUN, B TOM
YUCJIE 1Sl TPOBEPKU TUNOTE3 U MOJYUYEHUS TEOPETUYECKHUX BBIBOJOB;

OOBSICHATh HAYYHbIE OCHOBBI HaWOOJEE BAKHBIX JAOCTHXKCHHUH COBPEMEHHBIX
TEXHOJIOTUH, HAMPUMED, MPAKTUYECKOTO UCITOIB30BAHUS PA3IMYHBIX HCTOUYHHKOB
SHEPIrUM Ha OCHOBE 3aKOHA MPEBPALLEHUS U COXPAHECHUS! BCEX U3BECTHBIX BUIOB
SHEPTHUHU.



IVNTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA TNPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

H3ydeHne pu3nkn Ha ypOBHE OCHOBHOTO 001Iero 00pa3oBaHusl HATPABJICHO

Ha TOCTWKEHUE THYHOCTHBIX, METATPEIMETHBIX U TPEAMETHBIX 00pazoBareIbHbIX
PE3yAbTATOB.

B pesynbrare uzyduenns pu3nku Ha ypOBHE OCHOBHOTO 00ero o0pa3oBaHus

y oOyuaronierocsi Oyayt ¢c(popMUPOBaHBI CIACAYIOIIAE JIMYHOCTHBIC PE3YJIbTAThI B
YaCcTH:

1) maTpuoTHYECKOro BOCIIUTAHMSI:

— MPOSBIICHAE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUINCKON
(pU3NUECKON HAYKH,

— HEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSM POCCUHCKUX YUEHBIX--(DU3UKOB;
2) rpa’kIaHCKOr0 H AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKIEHUH O0OIIECTBEHHO3HAYUMbIXH
ATUYECKUX MPOOJIEM, CBSI3AHHBIX C MPAKTHYECKUM MTPUMEHEHUEM JOCTUKEHUAN
(U3nKH;

— OCO3HAHUE BAKHOCTU MOPAIbHO--3TUYECKUX MPUHLMIOB B AEATEIBHOCTH
YU4€HOI0;

3) 3CTeTHYEeCKOTr0 BOCIIUTAHUSA:

— BOCHPUITHE 3CTETUYECKHAX KAYECTB (PU3MUECKON HAYKHU: €€ TAPMOHHYHOTO
MOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH,

4) HEHHOCTH HAYYHOT 0 NO3HAHHS:

— OCO3HAHHWE LEHHOCTH (PU3UYECKON HAYKH KaK MOUIHOTO WHCTPYMEHTa
[MO3HAHWUA MHpPA, OCHOBBEI PA3BUTHS TEXHOJIOTHM, BOKHEUIIEH COCTABIIAIOIIECH
KYJIbTYPBI;

— Pa3BUTHE HAY4YHOU JIFOOO3HATENBHOCTH, MHTEPECA K MCCIECA0BATEILCKOMN
NEATENBHOCTH,

S) ¢opmupoBaHusi  KYJBTYPbl 3A0pPOBbSI H 3MOLHOHAJBLHOIO
O0Jaronoy4ymst:

— OCO3HAaHME [EHHOCTH Oe30omacHoro obpasa KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BLKHOCTH MpaBwil OE€30MACHOT0 MOBEICHUS Ha
TPAHCTIOPTE, HA AOPOrax, C IEKTPUUYECKAM W TEIJIOBBIM 0OOPYAOBAaHHEM B
JOMALIHUX YCJIOBUSX;

— Cc(OPMHPOBAHHOCTh HaBbIKA PE(UICKCUM, TPHU3HAHWUE CBOErO0 NpaBa Ha
OIIMOKY M TAKOTO KE MpaBa y APYroro 4eIoBeKa,;

6) TPYA0BOIr0 BOCIIUTAHUSA:

— AKTHBHOE Y4YaCTME B PEIICHUM MPAKTUYECKHX 3a7a4 (B paMKax CEMbH,
0o0pa30BaTelIbHOW  OpraHu3alii, TOopoja, Kpas) TEXHOJOTHYECKONH W



COLMAILHONW HAMpPaBJICHHOCTH, TPEOYIOIMX B TOM YHUCJIEC W (PU3MUYECKHX
3HAHWI,

e — MHTEPEC K MPAKTHUYECKOMY M3YUEHHUIO NMPO(eccuii, CBI3aHHBIX ¢ PU3UKOIA;

e 7)3K0JOrN4€CKOr0 BOCIIUTAHMUS:

e — OpHCHTAlMs HA MPUMEHEHHE (PU3MUECCKUX 3HAHWU ISl PELICHUS 3a1ad B
00JIaCTH OKPYXKArOWICH Cpeabl, IIAHAPOBAHUS MOCTYNMKOB M OLEHKH HX
BO3MOJKHBIX ITOCJIEACTBUAN IS OKPYIKAFOIIEH CPENBI;

e — OCO3HaHHE TIOOATBLHOIO XapakKTepa SKOJIOTMUECKUX MPOOJIEM U MyTed MX
pELIEHMS,

e 8) aganTanMu K M3MEHSIIOIMMCS YCJIOBHSIM COUMAJIBHOW M MPUPOAHOIT
cpeabl:

e — MOTPEOHOCTH BO B3aUMOJICHCTBHM TPU BBIMOJHCHUM HWCCJICAOBAHUN U
OPOEKTOB (PU3MYECKOW HAMPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUIM
OPYIUX;

e — TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4YEPE3 MPAKTUUYECKYIO
JEATENBHOCTD,

e — NOTPEOHOCTH B JOPMUPOBAHUM HOBBIX 3HAHUI1, B TOM YUCe (POPMYIUPOBATH
UJEH, OHATHS, THIIOTE3Bl O (PU3NUECKUX OOBEKTAX U SBJICHUSX,

e — OCO3HaAHUE ACPUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHN B 001aCTH
(pU3nKH;

e — IUIAHUPOBAHUE CBOETO PA3BUTHSI B MPUOOPETEHHUM HOBBIX (PU3UUYECKHUX
3HAHWIA,

e — CTPEMJICHUE AaHAIM3UPOBATH U BBISIBIISATH B3AUMOCBSI3H MPUPOAbI, OOIIECTBA A
SKOHOMHUKH, B TOM YHCJIE C HCMOIB30BAHUEM (DU3MUECKUX 3HAHMIA,

e — OLEHKAa CBOMX JACHCTBUH C Yy4ETOM BIMSHUS HA OKPY>KAKOIIYIO CpEAdy,
BO3MOYHBIX TJIOOATbHBIX MO CIIEACTBUIH.

METAIIPEIMETHBIE PE3YJIbTATDBI

B pesynbrare ocBOEHHMsS MPOrpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOIO
o01ero o6pazoBanus y oOydaromerocst 0y1yT copMUpOBaHbI MeTalpeAMETHbIE
pe3yabTaThl, BKIIIOYAIOIIME TO3HABATE/IbHBIE YHUBEPCAIbHBIE YUEOHbIE ACHCTBHYS,
KOMMYHUKATUBHBIC  YHUBEpCAIbHble  Y4€OHblEe  JCHCTBUS, PEryJIATUBHBIC
YHUBEPCAIbHBIE YUEOHBIC TEHCTBUS.

Io3HaBaTe/IbHBIC YHUBEPCAJbHBIC YUeOHbIC AeiiCTBHS

Bba3oBble JJoruueckue aAelicTBHUSA:



BBISIBJISITH M XapakTepU30BaTh CYIIECTBEHHbIE TNPHU3HAKKM OOBEKTOB
(ABICHU ),

yCTaHABJIMBAThH CYUICCTBEHHBIN MPU3HAK KiIaCCU(PUKAIIMKA, OCHOBAHUS JJIs
0000IIEHNS U CPABHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEUMS B paCCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOJIOACHUSX, OTHOCSIIMXCS K (PU3MUECKUM SIBJICHUSIM;
BBISIBJISITH MPUYUHHO--CJICACTBEHHBIE CBSI3W MPU U3YUEHUH (PU3UUECKUX
SIBJICHUI U TIPOLIECCOB, J1€aTh BBIBOABI C UCMOJb30BAHUEM JICTYKTUBHBIX
U UHAYKTUBHBIX YMO3AKIIOUEHUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3X
(OU3NYECKUX BEJIMYMH;

CaMOCTOSITENIbHO BbIOMpark cnoco® penieHus ydeOHOH (pU3ndecKoi
3a7a4 (CpaBHEHUE HECKOJbKUX BAPUAHTOB PEIICHUS, BHIOOp HauboJice
HOJXOISIIET0 € YUETOM CaMOCTOSTENILHO BbICJCHHBIX KPUTCPHUER ).

ba3oBble ucciaeaoBaTe/IbCKHE AeiCTBHS

UCIOJIb30BaTh BOMPOCH! KaK UCCIIEAOBATENbCKUI HHCTPYMEHT MO3HAHUS
OPOBOAUTH IO CAMOCTOSTENTLHO COCTABICHHOMY IIJIaHY OTIBIT, HECJIOKHbIH
(PU3UYECKUIT 3KCHEPUMEHT, HEOOJBIIOE HCCICAOBAHUE (PU3NYECKOTO
SIBJICHHUS,

OLICHMBAaTh HA TNPUMEHUMOCTh W JOCTOBEPHOCTH HH(pOpMaIHIO,
NOJIYYEHHYIO B XOJ1€ UCCJICA0BAHUS WM SKCTIEPUMEHTA,

CaMOCTOATENBHO (POPMYJIUPOBATH 000OIICHHS U BBIBOABI IO PE3yJIbTaTaM
OPOBEAEHHOTO HAOIIIOICHUS, OMbITA, UCCIICTOBAHUS,

OPOTHO3UPOBATh BO3MOYKHOE JalbHEHIIEe pa3BUTHE (PUIMUECKUX
MPOLIECCOB, a TAKXKE BBIIBUTaTh MPEATNOIOKEHHS 00 UX PA3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAX.

PaGoTa ¢ unpopmanueii:

OPUMEHSATh PA3JMYHBIE METOAbI, HHCTPYMEHTHI U 3aIPOCHI MPU MOUCKE U
otOope MH(pOPMALMKU WIA JAHHBIX C YYETOM MPEAJIOKEHHON ydeOHOH
(¢pu3nUecKoi 3anaun;

AQHATM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH UH(POPMALUIO
Pa3MYHBIX BUAOB U (POPM MPEACTABIICHUS,

CaMOCTOSITENIbHO BbIOMpAarh ONTHMAIbHYK (OPMY MPEACTABICHUS
uHpOpMAlMM W WUIFOCTPUPOBATh PEIIAEMBbIE 33Ja4d  HECJIOKHBIMHU
CXEMaMH, JuarpaMMaMu, HHOH rpagukoil 1 MX KOMOMHALUSMH.

KomMmyHuKaTHBHBIC YHUBEpCaJibHbIe YUeOHbIE AeHCTBHS:

B X0JI¢ 00CYKIeHUsT YUeOHOTO Marepuaia, pe3yiabTaroB JJAOOPATOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaEMOM TEMBI U
BBICKA3bIBATh HWJEH, HAIICJICHHbIC HA PEIICHUE 3aJayd W MOJAJACPKAHUE
O1arokeIaTeIbHOCTU OOIICHUS



COMOCTABJATh CBOW CYXKACHHS C CYXICHUSIMH JPYrAX YYACTHUKOB
auanora, 0OHapy»KMBaTh Pa3Inune U CXOACTBO MO3ULHIA;

BBIP@)KATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIMYHO MPEACTABIATE PE3YJIBTATHI BBIMOJHEHHOTO (PU3MUECKOTO OTBITA
(AKCIIEPUMEHTA, UCCIICIOBAHMS, TPOEKTA);

NOHMUMAaTb W HCHOJIb30BAaTh  MPEUMYLICCTBA  KOMAHAHOW W
WHAVBUAYATbHON paboThl TNpH PEHICHUM KOHKPETHOW (PU3MUECKOn
npoOJIEMBI,;

OPUHUMATh LEIA COBMECTHOM NEATENbHOCTH, OPraHU30BbIBATh JACHCTBUS
no €€ JOCTWKECHHIO. PAcHpencisaTh POJM, OOCYXKIarh MPOLECCH WU
PE3YABTAThl COBMECTHOM PadbOThI, 00001IaTh MHEHHSI HECKOJIBKUX JTFO/ICH;
BBINIOJIHATH CBOKO YACTh padOTHI, JOCTATAsh KAYECTBEHHOTO PE3ybTara mo
CBOEMY HAMNpPAaBICHUID W KOOPAWHUPYS CBOW JACHCTBUS C APYTUMHU
YJICHAMU KOMaH/bI,

OLICHMBATh KaueCTBO CBOEr0 BKJIaAa B OOUMIA MPOAYKT MO KPUTECPHUSIM,
CaMOCTOSATENBHO C(HOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMO1CHCTBHS.

PeryasiTuBHbI€ YHHBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA

Camoopranuzanus:

BBISIBJIATh MPOOJEMBI B KU3HEHHBIX W YUEOHBIX CHTYaUUsX, TPEOYIOMMX
JUTsl penieHus pU3NYECKUX 3HAHWIA;

OPHECHTUPOBATbCS B  PA3JMYHBIX NOAX0JAX MNPHHITHS  PEUICHUH
(MHOWBHYATbHOE, MPUHATUE PELICHHWS B TPYIIE, NPHHITHE PEIICHUN
rpynmnoi),

CaMOCTOSTENBHO COCTABISTh AJITOPUTM PelIeHUs (PU3NUECKOH 3a1a4n WIH
IUIaHA MCCJICIOBAHUS C YYETOM MMEIOLIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMEHTUPOBATh NPEAIAaracMble BApHAHTHI PEUICHUI;
JeNIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3 PEIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTE/JICKT:

JaBaTh JCKBATHYIO OLICHKY CUTYAlMK U MPEAJararh MIaH €€ N3MEHEHHUS,

OOBSICHATh MNPUYMHBI JOCTHXKCHUS (HEOOCTWIKEHMS) PE3YJIbTATOB
JEATENLHOCTH, 1aBaTh OUEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHTb KOPPEKTUBBI B IEATEIBHOCTh (B TOM YHMCJIE B XOJ BBIMOJHEHUS
(U3UUECKOTO UCCIENOBAaHMS WM MPOEKTa) HA OCHOBE HOBBIX
O00CTOATENBCTB, W3MEHMBIIMXCS CUTYalWid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIHUX TPYIHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YyJbTara UEU U YCIOBUSM,

CTaBUTh ceOs1 HA MECTO APYrOro YENOBEKA B XOJE CIOPa WM AUCKYCCUU
HA HAYYHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTHUKY APYroro;



NPU3HABATH CBOE MPABO HAa OIIMOKY MPHU PEIICHUN PU3MUECKUX 3a/1a4 UK
B YTBEPIKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ MPABO APYrOTO.

HPEIMETHBIE PE3YJIBTATBI

K kon1y 0OyuyeHus B 7 kjaacce NpeaAMETHBIC pe3YyJIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXaTh C(OPMUPOBAHHOCTh Y OOYUAIOIINXCS YMEHUH:

UCIONb30BaTh  MOHATHS. (U3NYECKUE W XUMHYECKHE  SBJICHUS,
HAOIOJICHUE, SKCIEPUMEHT, MOJENb, THIOTE3d, CAUHUIBI (PU3HMUYECCKUX
BCIIMYMH, aTOM, MOJIEKYJIA, arpEraTHble COCTOSIHUSI BEUIECTBA (TBEPIOE,
KUAKOE, Ta3000pa3Hoe), MEXaHMYECKOE NBHXCHHE (PaBHOMEPHOE,
HEPABHOMEPHOE, MPIMOJIMHEHHOE), TPAacKTOPHs, PaBHOACHCTBYOIIAS
cuna, gaedopmanms  (ynpyras, — IJIaCTHYECKas),  HEBECOMOCTb,
cooOMmaroImecs: COCYbl;

pazimuarh sBjicHUs (Iu@Qy3us, TEMIOBOE IBUKEHUE YaCTUI] BEIIECTBA,
PAaBHOMEPHOE  JBWKCHHE, HECPABHOMEPHOE  JBHXKEHUE, WHEPLHS,
B3aMMOJICCTBHUE TEJI, PABHOBECHE TBEPIBIX TENI C 3aKPEIUIEHHON OCHIO
BpalllcHUs, Tepeaavya MAaBJICHUS TBEPABIMU TENAMHU, >KUIKOCTIMU W
razamu, arMoc(EpHOE JaBJICHUE, I[IJIaBaHWE TEJ, MPEBPALICHUS
MEXaHUYECKONH SHEPIHM) MO OMHUCAHUIO WX XAPAKTEPHBIX CBOWCTB M HA
OCHOBE OTBITOB, IEMOHCTPUPYIOLIMX JAHHOE (PU3NUECKOE SIBJICHHE,
pacno3HaBarTh MPOSIBICHUE HM3YYECHHBIX (U3UYECKUX SBICHHUNA B
OKPY’KaloleM MHUPE, B TOM YHCJIE (PU3UYECKUE SIBJICHUS B MPUPOAE:
OPUMEPBI JBHKEHUS C PA3IMYHBIMA CKOPOCTSIMH B KMBOH M HEXKUBOH
OpUpOJC, ACHCTBHE CUJBI TPEHUS B MPUPOAE W TEXHUKE, BIMSHHE
aTMOC(EPHOTrO JABJICHUS HA KMBOW OpPraHW3M, IJIABAHUE PHIO, PIYard B
TEJIE YEI0BEKA, PU ITOM MEPEBOAUTDH MPAKTUUYECKYIO 3a/1a4y B YUEOHYIO,
BBIJIEIIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHM ) PU3NUYECKUX SIBJICHHIA,
ONKCHIBATh M3YUYECHHBIE CBOMCTBA TEN U (PU3UUECKUE SBIICHUSI, UCTIOJIBb3Ys
du3zndeckre BeIMYMHBI (Macca, 00bEM, MIIOTHOCTH BEUICCTBA, BPEMS,
NyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUIIA TSKECTH, BEC
TENa, CHJIA TPEHMs, JaBlIcHHE (TBEPAOTO TENA, SKUAKOCTH, Tasa),
BBITAJIKUBAIOIIAS CHJIA, MEXaHWYeCKas padoTa, MOUIHOCTb, TUIEYO CHJIBI,
MOMEHT CHJBIL, KO3P(QUUMEHT TOJIC3HOTO JCHCTBHS MEXAHU3MOB,
KAHETHYECKAs W MOTCHUMAIbHAs HEPIUsl), MPH ONMUCAHWUW TPABHIBHO
TPaKTOBaThb  (PU3MYECKUH  CMBICT  HCMOJB3YEMBIX  BEIMYUH, HUX
0003HAaYEHUs] M E€IMHUALBI (PU3UUYECKUX BEITUYMH, HAXOAHUTH (HOPMYJIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BETUUKMHY C JIPYTMMH BEIMYAHAMM,
CTPOUTH TPAPUKKN U3YUYEHHBIX 3aBUCUMOCTENH (PU3NUECKHX BEIIMYMH;



XapaKkTEpU30Barb CBOMCTBA Tel, (PU3UUYECKUE SBJICHUS W TMPOLECCHI,
UCIIOJIb3Ysl MTPaBUIIA CJIOKEHHS CWIT (BIOJb OJHOW MpsAMOi), 3aK0H ['yka,
3akoH [lackansi, 3akoH Apxumena, MpaBUiIO paBHOBECHS poidara (0J0Ka),
«30710TO€ MPAaBUJIO» MEXAHWUKW, 3aKOH COXPAHCHUS MEXAHMYECKOH
SHEPIrUM, MNPU 3TOM [J1aBaThb CIIOBECHYK (HOPMYIMPOBKY 3aKOHA H
3aMKMChIBaTh €M0 MATEMATUYECKOE BBIPAKEHHE,

OOBICHATH PU3UUECKUE SIBJICHUS, MPOLECCH U CBOICTBA TEI, B TOM YUCJIE
U B KOHTEKCTE CHUTyallMid MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJIATh IPUYMUHHO--CJICACTBEHHBIC CBSA3U, CTPOUTh OOBSICHEHUE U3 1-2
JIOTMYECKHUX IIaroB ¢ ONOpoi Ha 1—-2 M3y4YEeHHBIX CBOMCTBA (PU3NUECKUX
SABJICHUH, (PU3MYECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pelare pacuérHele 3amaud B 1-2 ACHCTBUS, MCMHOJB3Ysl 3aKOHBI WU
(GopMyJibl, CBA3BIBANOIIME (PU3UUECCKUE BEIMYMHBI. HAa OCHOBE aHaIM3a
YCJIOBHS 33J]a41 3aUCHIBATh KPATKOE YCIIOBUE, MOCTABIATh (PU3NUECKHE
BEIIMYMHBI B (POPMYJIBI M MPOBOJNTH PACUETHI, HAXOIHMTH CIPABOYHBIE
JaHHBIC, HEOOXOIUMBIE JIJISl PELICHUS 3a/1a4, OLEHUBATh PEATMCTUYHOCTh
MOJTyYEHHO W (PU3NUECKO BETMYUHBI;

pacno3HaBarb MPOOJEMBI, KOTOPHIE MOXKHO PEHIATh MPU TOMOIIM
(PU3UYECKIX METOJ OB, B OTTMCAHUU UCCJIET0BAHMUS BBIICSATh IPOBEPSIEMOE
OPEANOJIOKEHUE  (TUMOTE3y), pa3auyare W UHTEPHOPETHUPOBATh
NOJIyYCHHBII PE3yNbTaT, HAXOAWTh OIMOKMA B XOJE OIMbITA, JENATh
BBIBO/JIbI IO €0 PE3YJIbTATAM;

OPOBOAUTH OMBITBL MO HAONIOACHHIO (PU3WYECKUX SBICHHA WIH
(hU3NIECKUX CBOMCTB TEN. dbopmyTUpoBaTh MPOBEPSAEMBIE
NPEANOJIOKEHUS, COOMPaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYy 10BaAHMS,
3anKMChIBaTh X0 ONBITA U (POPMYTUPOBATH BBIBOIBI,

BBINIOJIHATh NPSMbBIE WU3MEPEHUST PACCTOSIHUS, BPEMEHHM, MAacChl TeENa,
00bEMa, CHIBI M TEMOEPATYPbl € WCIOJIB30BAHUEM AaHAJIOTOBBIX U
nu(pOBbIX NPUOOPOB, 3AMUCHIBATH MMOKA3aHHWs NPHOOPOB C YUETOM
3a1aHHOM a0COMIOTHOM MOTPEMIHOCTH U3MEPEHHUI;

OPOBOAUTH UCCIIENOBAHUE 3aBUCUMOCTH OTHOM (PU3NUECKOM BETMUMHBI OT
APYroil ¢ HKCHOJB30BAHUEM MPSAMBIX W3MEPEHHUN (3aBUCHMOCTH MYTH
PABHOMEPHO ABWXKYLIETOCS Tela OT BPEMEHM JBHXKECHUS TEa, CHUIIbI
TPEHUS CKOJIbXKEHUS OT Beca Teja, Ka4yecTBa 00padOTKU MOBEPXHOCTEH TEN
Y HE3ABUCUMOCTH CUJIbI TPEHUS OT TUIOLIAAN CONPUKOCHOBEHHMSI TEN, CUIIBI
YIPYTOCTH OT yAJWUHEHHS TPYKUHBI, BBITAIKUBAOLICH CHIIbI OT 00bEMA
MIOTPY>KEHHOW YaCTH TeNa U OT ITIOTHOCTHU JKUAKOCTH, €€ HE3ABUCUMOCTH
OT TJIOTHOCTH TENA, OT MIIyOWHBI, HA KOTOPYIO TOTPY>KEHO TENO, YCIIOBUAN
TUIABAHUSL TEJ, YCJIOBUH PABHOBECUS pblvara W OJOKOB), yHaCTBOBAaTh B



IUIAHUPOBAHUM  y4E€OHOTO MCCIIEAOBAHMS, COOMparb YCTAHOBKY W
BBINIOJIHATh M3MEPEHUS, CIEAys MPEAJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJIbTaThl MOJIyYEHHOH 3aBHCHUMOCTH (PU3MYECKHX BEIWYMH B BUJC
NPEMIOKEHHBIX Ta0NHIl U TpapuKOB, A€iaTh BBIBOJbBI MO pe3yibTaram
UCCIIEIOBAHMS,

OPOBOJAUTh KOCBEHHBIE M3MEPEHHS (PU3NUYECKUX BEIMYMH (TUIOTHOCTH
BEUICCTBA >KUJIKOCTH W TBEPAOTO TeENMA, CHIA TPEHUS CKOJIBKCHUS,
JABJICHUE  BO3[yXa, BHITAIKHBAIOMIAA CWIA, JCHCTBYIOIIAS  HAa
NOTPY>KEHHOE B KUAKOCTh TENO, KOIPPUUMEHT TOJIE3HOTO ACHCTBHS
OPOCTBIX MEXAHU3MOB), CJHEAYysS NPEMJIONKEHHOW HMHCTPYKUMU. TMPH
BBINIOJIHEHUM M3MEPEHM cOoOMpars SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCJISITh 3HAYEHUE UCKOMOM BETMYUHBI,

COOJIFOAaTh MPaBUIIA TEXHUKH 0€30TacHOCTH MPHU padoTe ¢ 1ad0paTopHbIM
000PYIOBAHUEM;

YKa3bIBaTh MPHHLHIBI JCHCTBHAS MPUOOPOB U TEXHUYECKUX YCTPONUCTB:
BECHI, TEPMOMETP, AMHAMOMETP, COOOLIAIOIIMECS COCYIbI, OapoMeTp,
pblvar, NoJABUKHBIA U HENOJABUKHBINA OJIOK, HAKIIOHHAS TIOCKOCTH,
XApaKkTEpU30Barh MPHUHLMUIBI JACHCTBUS HM3YYECHHBIX MNPHUOOPOB W
TEXHUYECKAX YCTPOHCTB C OMOPOMl HAa WX OMMCaHUs (B TOM YHCIIE:
NOAIIMIHUKA, YCTPOWCTBO BOJONPOBOJA, THUAPABIMYECKUIA TIpecc,
MaHOMETP, BEICOTOMED, TOPIIHEBO N HACOC, APEOMETP ), UCTIONB3Y Sl 3HAHUS
0 CBOMCTBaxX (PM3UUECKUX SABIICHUI U HEOOXOAUMBbIE (PU3NUECKHAE 3aKOHBI
Y 3aKOHOMEPHOCTH,

OPUBOAUTE  OPUMEPHl  (HAXOAUTh HMHPOPMALMID O MOPUMEPAX)
NPAKTUYECKOTO MCTOJIb30BAHUS (PU3WUYECKUX 3HAHWNA B TOBCEIHEBHOM
YKU3HM [T o0ecrieuenust 0€30MacHOCTH MPU 00pallieH!H ¢ TpudopaMu u
TEXHUYECKAMH YCTPOHCTBAMH, COXPAHEHUS 310POBbS H COONIOACHHS
HOPM 3KOJIOTMYECKOTO MOBEACHHS B OKPY>KAOILEH Cpeae;

OCYIIECTBJIATh OTOOP MCTOYHMKOB wuH(popmauuun B HWHTEpHETE B
COOTBETCTBUU C 3aIaHHBIM IMOUCKOBBIM 3AMPOCOM, HA OCHOBE HMEIOIINXCS
3HAHMA W TYTEM CPABHECHUS PA3JIMYHBIX MCTOYHHUKOB BBLACIATH
UHPOPMALINIO, KOTOpas SBJSIETCS MPOTUBOPECYMBONW WIM MOKET OBITh
HETOCTOBEPHOM,

WCIIOJIb30BATh MPH BBIMTOJIHEHUN YUYEOHBIX 3a1aHUH HAYYHO--TIOMYJISIPHYIO
aureparypy  (pU3MYECKOrO COAEP)KaHWs, CIPABOYHBIE MATEPHATIBI,
pecypebl cet MHTEpHET, BIaAeTh MPpUEMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHPOPMALMK U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;
C03/1aBarb COOCTBEHHBIE KPATKHE MUCHMEHHBIE U YCTHBIE COOOUICHUS Ha
OCHOBE 2—3 UCTOYHHUKOB MHPOPMALMK (PU3UUECKOTO CONCPIKAHKS, B TOM



yuciae NyOnuMYHO JeNaTh KPaTkue COOOIIEHUS O pe3yjbTarax MPOEKTOB
WK Y4YeOHBIX HWCCJICAOBAHMN, MNPH H3TOM TIPAMOTHO MCIOJIb30BATh
W3YUYCHHBIA TOHATUIHBIA annapar Kypca (U3UKH, CONPOBOXKIATH
BBICTYIUICHUE MTPE3CHTALIAEH;,

OPU BBIMOJIHEHUM YYEOHBIX MPOEKTOB W HCCJICAOBAHWUN PacTpencisTh
00sI3aHHOCTH B TPYyMINE B COOTBETCTBHM C MOCTABJICHHBIMH 33a4aMH,
CIIEAATH 34 BBIIOJIHEHWEM IUIAHA JCWCTBUM, anE€KBATHO OICHUBATH
COOCTBEHHBII  BKJAQJ B  JEATEIbHOCTH  TPYMIbI, BbICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOACHCTBHAE, YIUTHIBASI MHEHUE OKPY KAFOIINX.

K koniy oOyuenus B 8 kj1acce npeIMETHBIC PE3YJIbTAThl HA 0A30BOM YPOBHE
JOJDKHBI OTpakarh C(POPMUPOBAHHOCTh Y 00YUYAOIIUXCS YMEHUI:

WCIOJIb30BaTh MOHATHS Macca U Pa3MEPhl MOJIEKYJI, TEMJIOBOE ABUKCHHE
aTOMOB M MOJIEKYJI, arPETATHBIE COCTOSHAS BEIIECTBA, KPUCTAIIMUECCKUE U
aMOp(QHBIEC TENA, HACHIMICHHBI W HEHACHIIIECHHBIA TMap, BIAKHOCTH
BO3/yXa, TEMIEparypa, BHYTPEHHsS SHEPTUs, TEIJIOBOM ABUTareib,
AJIIEMEHTAPHBIN SIEKTPUUECKUH 3apsi, NEKTPUIECKOE NOJIE, TPOBOJHUKA
U TUDJIEKTPUKH, TOCTOSIHHBIHN 3JIEKTPUYECKUI TOK, MATHATHOE MOJIE,
pas3nuyare SBJICHUS (TEIJIOBOE PACIIMPEHUE M CHKATHE, TEIUIOMEPEaaya,
TEMJIOBOE PABHOBECHE, CMAUYMBAHKE, KAMWJUIAPHBIE SBJICHUS, HCTIAPEHUE,
KOHJEHCAUsl, IJIABJICHUE, KPUCTAIM3ALMs (OTBEPACBAHUE), KUIICHHE,
Teronepenaya  (TEIUIONPOBOJHOCTb,  KOHBEKLHMS,  W3JIyYCHUE),
ANIEKTPU3aLMsl TEN, B3aUMOACHCTBHUE 3apsI0B, ACHCTBUS SIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMBIKAaHUE, B3aMMOIECUCTBAE MArHUTOB, JCHCTBUE
MArHMTHOTO MOJIS HA TPOBOJHUK C TOKOM, 3JICKTPOMArHUTHAsE MHAYKLIHASA )
N0 OINUCAHWID WX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OMBITOB,
JEMOHCTPUPYIOLIMX JAHHOE (PU3NYECKOE SBIICHUE,

pacno3HaBarh MPOSIBJICHUE HM3YYECHHBIX (U3UYECKUX SBICHHUNA B
OKPY’KaloIeM MHUPE, B TOM YHCIE (PU3NYECKUE SBJICHUS B MPHPOJIE:
NOBEPXHOCTHOE HATSKEHWE W KANWUIIPHBIC SIBJICHUS B NOPUPOJC,
KpUCTAIBlL B mpupoie, u3iaydeHue COJHLA, 3aMep3aHue BOJOEMOB,
MOPCKHE Opu3bl, 00pa30BAHUE POCHI, TYMAaHA, UHES, CHETA, SIICKTPUUYECKHE
SBJICHUS B arMOC(epe, BNEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJsiec 3emiH, Apeld MOMOCOB, POk MArHUTHOTO TMOJS JJI YKU3HH Ha
3emiie, MOISIPHOE CHSIHUE, TIPU 3TOM MEPEBOINAThH MPAKTUYECKYIO 3371a4y B
y4eOHYI0, BBIJCNATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKH) (PU3MUECKUX
SIBJICHUIA

OTKMCHIBATh M3YUYECHHBIE CBOMCTBA TEN U (PU3MUYECKHUE SBJICHUS, UCTIOb3Ys
duznvecKkue BENUUYMHBI (TEMIEpaTypa, BHYTPEHHSS SJHEPT U, KOJUYECTBO
TEIJIOTHI, YACTbHAA TEMIOEMKOCTh BEIIECTBA, YAEIbHAA TEIUIOTA



IUIABJICHUSI, YAETbHAsA TEIJIOTa NapooOpa3oBaHusl, YACIbHAs TEMJIOTa
CrOpaHds TOIUIMBA, KOA(PPUUIMEHT MONE3HOTO MACHCTBUS TEIUIOBOM
MAlIWHbI, OTHOCHUTENBHASA BIIAKHOCTH BO3JYyXa, JJICKTPUUECKUN 3apsn,
CHJIa TOKA, DJIEKTPUYECKOE HANPSHKEHHUE, COMPOTHUBIICHUE TNMPOBOIHUKA,
VAEABHOE  CONPOTHBJICHWE  BeHlecTBa, paboTa W MOIIHOCTH
ANIEKTPUYECKOTO  TOKA), MNPU ONUCAHWM NPABWIBHO TPAKTOBATH
(PU3UYECKNI CMBICT MCTIOJIb3YEMBIX BEIMYWH, 0003HAYECHUS U CIMHULIbI
(PU3UYECKNX BEMYMH, HAXOAUTh (POPMYJBI, CBA3BIBAOLIME JTAHHYIO
(U3UYECKYI0 BEIMYMHY C JAPYTMMHM BEMYMHAMH, CTPOUTH T'paPuku
W3YYEHHBIX 3aBUCUMOCTEN (PM3UUECKUX BETUYNH,

XapaKkTEpU30Barb CBOMCTBA TeN, (PU3MUYECKHE SIBIIEHUS M OPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE TOJIOKEHHUS MOJIEKYJIIPHO --KUHETUYECKOW TEOPUU
CTPOCHHS BEIIECTBA, MPUHLMI CYNEPHO3ULMN MOJCH (HA KAYECTBEHHOM
YPOBHE), 3aKOH COXPAHEHUS 3apsaa, 3akoH OMa 1Sl yuacTKa ey, 3aKOH
Jokoynsa—JleHna, 3aKOH COXpaHEHWs OJHEPruy, MNpd ITOM JaBarb
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3aMUCHIBATH €0 MATeMaTH4ECKOE
BBIPOKEHUE,

OOBICHATh (PU3NYECKHUE MPOLECCH M CBOWCTBA TEN, B TOM YHUCJEC U B
KOHTEKCTE CUTYalUMi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BBISBISATh
OPUYMHHO-CJIEICTBEHHBIE CBII3H, CTPOUTH OO BbSICHEHUE U3 1—2 TOTHYECKUX
maroB ¢ Omopod Ha 1-2 M3yYEHHBIX CBOWCTBA (PM3UYECKUX SIBJICHHUIA,
(PU3UUECKNX 3aKOHOB WJIA 3aKOHOMEPHOCTENH;

pemars pacu€rHble 3amaud B 2-3 JCHCTBHs, MCTOJB3Yys 3aKOHBI M
(GopMyJibl, CBA3BIBANOIIME (PU3UUECCKUE BEIMYMHBLI. HAa OCHOBE aHaIM3a
YCIOBHUSL 33[a4M 3alMCBHIBATH KPATKOE YCIIOBHME, BBIABISITE HEAOCTATOK
JAHHBIX ISl PEIIEHHs 3a1a4d, BBIOMpaTh 3aKOHBI W (OPMYJIBI,
HEOOXOAUMBIE Il €€ PEIICHMs, TPOBOAUTH PAacuyéThl U CPABHUBATH
NOJIyY€HHOE 3HAYEHUE (PU3UUECKON BEIMUYMHBI C U3BECTHBIMU TAHHBIMU;
pacno3HaBarb MPOOJEMBI, KOTOPHIE MOKHO PEUIMTh MPH MOMOLIM
(PU3UYECKUX METOJOB, MCIOJb3Yysl OMUCAHWE HMCCICIOBAHUS, BBIACIATH
MPOBEPAEMOE TPEAINONOKEHAE, OLCHUBATh MPABWIBHOCTh MOPSAIKA
MPOBEJICHUS UCCIIEN0BAHNUS, AENIATh BBIBOIBI;

OPOBOAUTH OMBITBL N0 HAONIOACHHIO (PU3WYECKUX SBICHHUA WK
(U3UYECKNX CBOMCTB TEI (KAMUUIAPHBIE SIBJICHHSI, 3ABUCUMOCTD JTABJICHUS
BO3/yXa OT €ro 00béMa, TeMIIEPaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HArpeBaHusl MPHU M3JIYYEHHH OT L[BETAa M3Jy4aromeH (IMOTJIOMIAOLIEH )
MOBEPXHOCTH, CKOPOCTh UCITAPEHUS BOJBI OT TEMIIEPATYPHI KUAKOCTH U
IJIOWEAAN €€ TOBEPXHOCTH, DIIEKTPHU3ALMs TEN W B3aUMOJCHCTBUE
BNEKTPUYECKUX 3apsA0B, B3aUMOJCHCTBUE TOCTOSHHBIX MArHUTOB,



BU3YQJIM3allMsl MArHUTHBIX T[IOJICH TMOCTOSIHHBIX MArHUTOB, JEHCTBUS
MAarHUTHOTO TMOJS HA MPOBOJAHUK C TOKOM, CBOMCTBA ANEKTPOMATHUTA,
CBOWMCTBA JJIEKTPOABUTATENsl MOCTOSHHOIO TOKa). (OPMYIHPOBATh
NPOBEPSAEMBIE MPEANOJIONKEHHS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyA0BaHMs, ONUCHIBATH XOJ1 OMbITa U (POPMYJIMPOBATH BBIBOJIBI;
BBIMIOJIHATH ~ NMPSIMBIE  M3MEPEHUs  TEMIEPATYPbl, OTHOCHUTEILHOM
BIIOKHOCTH BO3/1yXa, CHJIbI TOKA, HANPSOKCHUs C WCIOJb30BAHUEM
AHAJIOTOBBIX MPUOOPOB M NATYMKOB (PU3NUYECKHUX BEIMYMH, CPABHUBATH
PE3YAbTAThl U3MEPEHUN ¢ YUETOM 3aaHHON a0COIOTHON MOTPENTHOCTH;
OPOBOAUTH UCCIIENOBAHKUE 3aBUCUMOCTH OJTHOM (PU3NUECKOM BETMUMHBI OT
APYroil ¢ HCMNOJB30BAHUEM TMPIAMBIX HM3MEPEHHA (3aBHCUMOCTH
CONPOTHUBIIEHUS TPOBOJHHAKA OT €ro JJMHBI, IJIOWAAM MONEPEUHOTO
CEYEHUS U YACIBHOTO CONPOTUBIICHHS BELIECTBA POBOJHUKA, CUJIBI TOKA,
MAYIIETO 4Yepe3 MPOBOAHMK, OT HANPSDKEHUS HA MNPOBOJIHHUKE,
UCCIICIOBAHUE [OCJIECAOBATEILHONO U MAPaAUIEIIBHOIO  COCAUHECHUMN
OPOBOJHUKOB). TJIAHAPOBATH HCCIICAOBAHWE, COOMpPAaTh YCTAHOBKY H
BBINIOJIHATh M3MEPEHUS, CIEAYs MPEAJIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yJIbTaThl MOJYYEHHOW 3aBHCUMOCTM B BUAE TaOmML W T'pauKOB,
JIENATh BBIBO/IBI IO PE3YbTATaM UCCIICIOBAHNUS,

OPOBOAUTh KOCBEHHBIE H3MEPEHHs (PU3UUYECCKUX BEIWYUH (yAEIbHAs
TEIIOEMKOCTh  BEIIECTBA, COMPOTHBIICHUE MPOBOJHUKA, padoTa W
MOIIHOCTh JIEKTPUYECKOTO TOKA). IJIAHUPOBATh MU3MEPEHUsI, COOMpATh
AKCIIEPUMEHTAILHYIO YCTAHOBKY, CIIEAYS NMPEMIOKEHHON UHCTPYKUMHU, U
BBIYMCIIATh 3HAYECHHUE BEJIMYMHBI,

COOJIFOIaTh MPaBUIIA TEXHUKU 0€30MacHOCTH IPU paboTe ¢ JIabO paTOPHBIM
000PYIOBAHUEM;

XApaKkTEpU30Barb MPHUHLMUIBI JACHCTBUS W3YYEHHBIX NOPUOOPOB U
TEXHUYECKAX YCTPOHCTB C OMOPOMl HA WX OMMCaHUs (B TOM YHCIIE:
CUCTEMA OTOIUICHUS TOMOB, THTPOMETP, MapoBas TypOuHa, aMIEepMETD,
BOJIbTMETP, CUYETYUK DJIEKTPUUECKOW SHEPTUM, DJEKTPOOCBETUTEIBLHBIEC
npuOOPBI, HArPEBATENBHBIEC YIIEKTPONPHOOPHI (PUMEPHI ), STEKTPHUECKUE
NPENOXPAHUTENH, SJIEKTPOMArHuUT, 3JIEKTPOIBUTATENb MOCTOSTHHOTO TOKA),
UCIIOJb3Ysl 3HAHHUS O CBOMCTBaX (PU3MYECKUX SIBICHUA M HEOOXOIHMMBIC
(pr3nUECKNE 3aKOHOMEPHOCTH;

pacro3HaBarb MPOCTHIE TEXHHUYECKUE YCTPONWCTBA M HM3MEPUTEIBHBIE
npuOOpsl MO CXEMaM M CXEMATUYHBIM PUCYHKaM  (GKHJKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUIATENIL BHYTPEHHETO
CrOpaHus, 3JEKTPOCKOIM, PEOCTAr), COCTABIATh CXEMBbI SIEKTPUUYECKHUX



LENEH ¢ MOCIEI0BATEIbHBIM U MAPAIETBHBIM COCIUHEHUEM 3JIEMEHTOB,
pasnuyas yCJI0BHbIE 0003HAUYECHUS SJIEMEHTOB 3JIEKTPUYECKHX LIETICH;
OPUBOAUTE  OPUMEPHl  (HAXOAUTh HMHPOPMALMID O MOPUMEPAX)
NPAKTUYECKOTO MCTOJIb30BAHUS (PU3WUYECKUX 3HAHWNA B TOBCEIHEBHOM
JKU3HM Ui o0ecriedenust 0€30MacHOCTH MpU 0OpalieHny ¢ nTpudbopaMu u
TEXHUYECKUMH YCTPOHCTBAMH, COXPAHCHUs 3J0POBbS U COOJIIOJICHUS
HOPM 3KOJIOTMYECKOTO MOBEACHHS B OKPY>KAOILEH Cpeae;

OCYIIECTBIIATh MOUCK HHPOpManuu (PU3UYECKOTO COAECPKAHUS B
HHTepHETE, HA OCHOBE WMEIONMXCS 3HAHWA W MYyTEM CPAaBHEHUS
JOTIOJIHUTENTbHBIX ~ MCTOYHUKOB  BBLAEIATH MH(POPMALMIO, KOTOpas
SBJIIETCS] TPOTUBOPEUYMBOM UM MOKET OBITh HEOCTOBEPHOM;
UCITIOJIb30BATh MPH BBHIITOJIHEHUN YUYEOHBIX 3a1aHUH HAYYHO --TIOMYJIIPHYIO
auTeparypy  (pUM3MYECKOrOo COAEP)KaHWs, CIPABOYHBIE MATEPHATIBI,
pecypesl cet MHTEpHET, BlIaAeTh MpUéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHPOPMAILMU U3 OJJHON 3HAKOBOW CHCTEMBI B PYTYIO;
CO3/7aBaTb COOCTBEHHBIC MUCHMEHHBIE M KPATKUE YCTHBIE COOOIIECHHMS,
00001as HMHPOPMAUI0O M3 HECKOJbKMX HWCTOYHMKOB (PU3UUYECKOTO
COAECP)KAHWS, B TOM 4YHUCIEC MyOJMYHO TMPEACTABIATh PE3YIbTaThl
NPOEKTHOM WM MCCIIEN0BATENbCKON AEITENbHOCTH, MPHA 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YUYCHHBIH TMOHATHHHBIA anmapar Kypca (QU3MKH,
COMPOBOXKAATh BBICTYIICHUE TPE3CHTALIUEH

OPU BBIMOJHEHWH YYEOHBIX MPOEKTOB M MCCJEAOBAHMA (PU3MUECCKUX
OPOLIECCOB pacupeacnsaTe OOS3aHHOCTH B TPYNIE B COOTBETCTBUM C
NOCTABJICHHBIMY 3aJa4aMHt, CJICINUTh 3a BBIIIOJHCHUEM IJIaHA NCHCTBUN U
KOPPEKTUPOBATh €ro, aAcKBAaTHO OLEHHMBAThb COOCTBEHHBIM BKJIAJ B
JEATENBHOCTD TPYIIIbI, BEICTPAMBATh KOMMYHUKATHBHOE B3aUMOICHCTBUE,
OPOSIBISAS TOTOBHOCTh PA3peIlaTh KOH(IUKTHI.

K koHIy 00yueHus B 9 ki1acce npeIMETHBIC PE3YNbTaThl HA 0A30BOM YPOBHE
JOOJDKHBI OTpakarh ¢(POPMUPOBAHHOCTh Y OOYUAKOIINXCS YMECHHUM:

UCIIOJIb30BaTh TMOHATHSA. CHCTEMA OTCUYETA, MAaTrcpuaibHas TOYKa,
TPACKTOPHUs, OTHOCUTEIBHOCTh MEXAHUUYECKOTO ABWXKEHHS, Neopmanus
(ynpyrasi, TUIACTUYECKAsA), TPEHUE, LECHTPOCTPEMUTENBHOE YCKOPEHHE,
HEBECOMOCTD M MEPETPY3KH, LEHTP THKECTH, aOCOIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO TENA, PABHOBECHE, MEXAaHUYECKUE KOJICOaHUsS 1
BOJIHBI, 3BYK, MH(QPa3BYK M YJIbTPA3BYK, AJICKTPOMArHUTHBIE BOJIHBI,
1IKajia JIEKTPOMArHUTHBIX BOJIH, CBET, OMM30PYKOCTh U AATbHO30PKOCTb,
CIEKTPBI UCIYCKAHUS U MOTJIOWEHHs, alb(pa-, OeTa- 1 raMMa-u3JIyucHuUs,
W30TOIbI, IAEPHAS SHEPTETHKA,



pas3nuyarb SBJICHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSMOJMHEHHOE
JBWKEHHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBOOOIHOE
NaJCHUE TEN, PABHOMEPHOE ABMKEHHE MO OKPY>KHOCTH, B3aUMOICHCTBHE
TEJl, PEAKTUBHOE JBH)KECHHUE, KOJEOATENbHOE NBHXKEHHUE (3aTyXaroLUe U
BBIHY>KJICHHBIC KOJIEOAHWs ), PE30HAHC, BOJHOBOE JABUKCHUE, OTPAKCHHE
3BYKa, MPSIMOJIMHEHHOE PACTPOCTPAHECHUE, OTPAKEHUE W MPEIOMIICHHE
CBETA, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEIOTO CBETA B
CHEKTP M CJOXKEHUE CHEKTPAIBHBIX LBETOB, JUCIECPCHS CBETA,
€CTECTBEHHAS PAJMOAKTUBHOCTH, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa
U3JTyYEHUS ) [0 OMACAHUIO UX XapAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOLIMX JAHHOE (PU3NYECKOE SBIICHUE,

pacno3HaBarTh MPOSIBICHUE HM3YYECHHBIX (U3MYECKUX SBICHUNA B
OKpY’KaromeM Mupe (B TOM 4YHUCIEe (PU3UYECKHE SIBICHUS B MPUPOAE:
NPWIMBEI U OTJIMBBI, IBH)KCHUE TUTAHET COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JBWKEHUE SKMBBIX OPraHU3MOB, BOCHPHUSTHE 3BYKOB >KABOTHBIMM,
3EMIICTPSICEHUE, CEHCMUYECKME BOJHBI, IyHAMHM, 3XO0, LBETa TEN,
ONTHYECKUE SBJICHUS B MPUPOJE, OMONOTMYECKOE ACHCTBUE BUAMMOTO,
yIbTPAPHUOJETOBOTO W PEHTIEHOBCKOTO H3JYYEHUH, €CTECTBEHHBIN
PaAMOAKTUBHBIA (POH, KOCMHYECKHE JIy4W, PAJAMOAKTHBHOE H3JIy4CHUE
OPUPOJHBIX MHWHEPAJIOB, JCHCTBHE PAIMOAKTUBHBIX W3JyYECHUH Ha
OPraHu3M YeJOBEKA), MPHU 3TOM NEPEBOAMTH MPAKTHYECKYKO 331a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKH) (PU3MUECKUX
SIBJICHUIA

OTKMCHIBATh M3YUYEHHBIE CBOMCTBA TENM U (PU3MUECKHUE SIBJICHUS, HCTIOJIb3YsI
(U3nUECKUEe BEIMYMHBI (CPEAHSIsI WU MTHOBEHHAs CKOPOCTh Tela MpPH
HEPABHOMEPHOM JIBW)KCHUM, YCKOPEHHE, MEPEMELICHHUE, MyTh, YII0Bas
CKOpPOCTb, CHJIAa TPEHHs, CWJIA YHPYTOCTH, CHJIa TSKECTH, YCKOPEHUE
CBOOOJHOIO TMAACHMWs, BEC TENA, HMMIYJIbC TENa, HMMMYJIbC CHIIbI,
MexaHndeckas padoTa W MOIIHOCTh, MOTCHLIMAIbHAs 3HEPIrUs Tena,
NOJHATOTO HAJl MOBEPXHOCTHIO 3EMJIM, MOTECHIUAIbHAS SHEPTHS CKATOHN
OPYXKUHBI, KUHETHYECKAs JSHEPrusi, TMOJHAs MEXAHWYECKAas DJHEPIus,
NEPHUOJ ¥ 4acTOTa KOJNEOAHUH, JJIMHA BOJHBI, [POMKOCTh 3BYKA U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEIOMIICHUS CPENBI), TPH OMHCAHUA
NPaBUWIbHO TPAKTOBaTh (PU3MYECKHUIA CMBICT HCMOJB3YEMbIX BEJIWYMH,
0003HaYeHUs] M E€IMHUALBI (PU3NYECKUX BEIMYMH, HAXOAUTH (POPMYIIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYIO BETMUKMHY C JIPYTMMH BEIWYUHAMM,
CTPOUTH TPAPUKKN U3YUYEHHBIX 3aBUCUMOCTEN (PM3NUECKUX BETUYNH;
XApaKkTEpU30Barb CBOWCTBA Tel, (PU3UYECKUE SBJICHUS W TMPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHMsI SHEPTHMH, 3aKOH BCEMUPHOIO TATOTEHHS,



OPUHLMI CYMEPNO3ULUMU CUJI, MPUHIMUI OTHOCHUTENLHOCTH [ amures,
3aKOHbl HbIOTOHA, 3aKOH COXPAHEHUsS MUMIMYJbCA, 3aKOHBI OTPAKEHUS U
NPETOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsII0BOTO U MAaCCOBOTO YHCEI
Opu SACPHBIX PEAKIUIX, MPU 3TOM J1aBaTh CJIOBECHYIO (POPMYIMPOBKY
3aKOHA U 3aMUCHIBATh €M0 MATEMAaTUYECKOE BhIPAKEHUE,

OOBACHATh (PU3MUECKKME MPOLECCHl U CBOWCTBA TEJN, B TOM YHUCJE U B
KOHTEKCTE CUTyalluii MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIIATh
OPUYUHHO--CJICICTBEHHBIE  CBSI3W, CTPOUTH OOBACHEHHWE U3 2-3
JIOTHYECKHUX LIaroB ¢ OMOPOM Ha 2—3 M3yUYEHHBIX CBOMCTBA (PU3UUECKUX
SIBJICHUH, (PU3UUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemars pacyéTHble 3agayd  (OMUparolMecs Ha CUCTeMy U3 2-3
YPaBHEHU ), UCTIOJB3YS 3aKOHBI U (POPMYJIBI, CBA3BIBAOINME (PU3NUECKHE
BEJIMYMHBI. HA OCHOBE aHajM3a YCJIOBHS 3a/ayd 3alUChiBaTh KPAaTKOE
YCIIOBHUE, BBISIBJIATH HEJOCTAIOLINE UM U3OBITOUHBIC JaHHbIE, BEIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl PELICHHSI, TPOBOIUTh PACUETHI U
OLICHUBATh PEATUCTUYHOCTh TMOJIyYEHHOTO 3HAUYECHUS (PU3UUECKOM
BEJIMYUHBIL;

pacmno3HaBarh MPOOJIEMBbI, KOTOPbIE MOXKHO PEUIMTh OPU MOMOIIU
$U3MYECKUX METOJ0B, UCMOJBb3Ys OMUCAHME UCCJICAOBAHMUS, BBIICIATH
OpPOBEPSAEMOE MPEANOJIOKEHUE, OLEHUBATh NPABUIBHOCTh MOPSAKa
OPOBEIECHUS  UCCJICNOBaHMs, Jeiarb BBIBOJABI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOMIOEHUM U ONIBITOB;

OPOBOJUTL OMBITHI MO HAOMIOACHUIO (PU3MUECKUX SIBJICHUM WK
(U3UUECKMX CBOWCTB TeN (M3y4EHUE BTOPOTO 3akoHa HprOTOHA, 3aKOoHA
COXpAHEHUsl PHEPIrvM, 3aBUCUMOCTh MEPUOJA KOJECOAHUH MPY>KUHHOTO
MasTHUKA OT MAacChl I'py3a U *ECTKOCTU MPY>KUHBI U HE3aBUCUMOCTh OT
AMILIUTY Il MAJTbIX KOJIEOAHU, TPSAMOJIMHEHHOE pacPOCTPAHEHHE CBETA,
Pa3NoKEeHUE OENIOTO CBETA B CIEKTP, M3YUYECHHUE CBOMCTB M300PaKEHUS B
IUIOCKOM 3€pKajiec U CBOHCTB HM300pOXKEHHs MPEAMETA B COOHMPAOLICH
JauH3e, HAOJMIOJEHUE CIUIOUIHBIX M JIMHEHYAThIX CIEKTPOB M3JIyUCHUs):
CaMOCTOSITENIbHO cOOMparh yCTAaHOBKY M3 M30BITOYHOTO Habopa
o0Opyn0oBaHUs, OMUCHIBATH XOJ  OMNbITAa M €ro  Pe3yJbTarhl,
(hOopPMyJIUPOBATH BBIBOIbI;

OPOBOJUTH NPU HEOOXOTUMOCTH CEPUIO TPSIMBIX U3MEPEHUH, Onpeaenss
CpelaHee 3HAYEHUE M3MEPIEMOl BeEIMYUHBL ((POKYCHOE PacCTOSHUE
cobuparomicii  JMH3BI), OOOCHOBBIBATH BBIOOpP crocod0a H3MEpPEHUs
(M3MEPUTENBHOTO MPUOOpa);

OPOBOJUTH HUCCJIEIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYUH C
UCMOJIb30BAHUEM MPSMbBIX MU3MEPEHUH (3aBUCUMOCTb MYTU OT BPEMEHHU



0Py PAaBHOYCKOPEHHOM JBIKEHMM 0€3 HadalbHOW CKOPOCTH, MEPHOJA
KOJIcOaHUH MaTEeMaTUYECKOTO MasTHUKA OT AJMHBI HUTH, 3aBUCUMOCTHU
yria OTPOXKEHHsI CBETA OT yIJla MAJACHHWsS W yIJia MPEIOMIICHHsS OT yrjia
NaJCHUA). TUIAHUPOBATh MCCIEAOBAHUE, CAMOCTOSATENBHO COOUparb
YCTaHOBKY, (DMKCHUpPOBaTh PE3yJbTarbl MOJYYEHHOW 3aBUCUMOCTHU
(U3NYECKUX BEJIMYMH B BUAE TAOJMIl U rpauKoOB, JA€narh BHIBOJbI MO
pe3yabTaram MCCIECI0BAHMNS,

OPOBOJIUTH KOCBEHHBIC H3MEpPEHHS (U3MYECKUX BEIMYUH (CPEIHSs
CKOPOCTb M YCKOPEHME Tela NpPH PaBHOYCKOPEHHOM JBWKCHHH,
YCKOpPEHUE CBOOOTHOrO MAACHMS, KECTKOCTh MPY>KUHBI, KOIPPUIUEHT
TPEHHsI CKOJIB)KCHHUSI, MEXaHudeckas padoTa ¥ MOIIHOCTh, 4acToTa W
nepuoj KojieOaHu MareMaTUYeCKOro W MPY>KUHHOTO MasTHUKOB,
ONTHYECKAas CHjaa CcOOMpAaroIeil JIMH3BI, PAJAMOAKTUBHBIA  (POH):
IUIAHUPOBATh MU3MEPEHUs, cOOMparh SKCIEPUMEHTAIBHYIO YCTAHOBKY M
BBITIOJIHATE U3MEPEHUS, CJIEAYS MPENIOKEHHOW HHCTPYKIUH, BBIUUCTISATh
3HAUEHKE BEJTIMUUHBI M AaHATTM3UPOBATH MOJTyUYEHHBIE PE3YJIbTATHI C YUETOM
3aJaHHOM MOTPEIIHOCTH U3MEPEHUI,

COOJIFOIaTh MPaBUIA TEXHUKU 0€30TacHOCTH MPpHU padoTe ¢ 1ad0paTopHBIM
000PYIOBAHUEM;

pa3juyarb OCHOBHBIE TMPU3HAKM W3YYEHHBIX (DU3UUYECKUX MOJEICH:
MaTepuaibHas TOYKa, a0COJOTHO TBEPAOE TENO, TOUYCUYHBIM MCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, [JIAHETapHas MOJENb aroMa, HYKIOHHAas
MOJENIb ATOMHOTO SAPa;

XapaKTepU30BaTh MPUHLMIBI JCHCTBUS HW3YYEHHBIX MNPUOOPOB U
TEXHUYECKAX YCTPOHCTB C OMOPOMl HA WX OMMCaHUs (B TOM YHCIIE:
COUAOMETpP, JATYUKU TOJIOKEHHS, PACCTOSIHUS W YCKOPEHUS, PaKera,
3X0JIOT, OYKH, NepHucKom, ¢oToanmapar, ONTUYECKHE CBETOBOMBI,
CIEKTPOCKOI, JO3MMETP, Kamepa BuilbcoHa), MCMONb3ys 3HAHHUS O
CBOMcTBaX (PM3MYECKUX SBICHHA M HE0OXOauMble (pU3MUYECKHE
3aKOHOMEPHOCTH,

UCIOJIb30BaTh CXEMbI U CXEMATUUYHbIC PUCYHKHM U3YUEHHBIX TEXHUUECKUX
YCTPOUCTB, U3MEPUTENILHBIX NTPUOOPOB M TEXHOJOTUUYECKUX MPOLIECCOB
Opv PELICHUU Y4eOHO--MPAKTUYECKUX 33]au, ONTHUUYECKHE CXEMbI ISt
NOCTPOECHMS U300PAKEHHI B TNIOCKOM 3€pKajic U COOMPArOLLEH JTMH3E,
OPUBOAUTE  OPUMEPBl  (HAXOAUTh HMHPOPMALMID O MOPUMEPAX)
OPAKTUYECKOTO HKCIMOJb30BaHUSl (PU3MUECKUX 3HAHUNA B MOBCEIHEBHOM
YKU3HM Ui o0ecrieuenrst 0€30MacHOCTH MPU 00pallleHUH ¢ MpudopamMu 1
TEXHUYECKHUMH YCTPOHCTBAMH, COXPAHCHUs 3J0POBbS W COOJIFOJICHUS
HOPM 3KOJIOTMYECKOTO OBEACHHS B OKPY>KAOILEH Cpeae;



OCYIIECTBJIATh MOUCK HHPOpMauMM (PU3MYECKOTO COACPKAHUS B
HHTepHeTe, caMOCTOATENBHO (POPMYIMPYS TOUCKOBBIN 3aTPOC, HAXOAUTh
NYTH OMPEAEICHHS JOCTOBEPHOCTH MOJYYEHHON MH(POPMALIMKA HA OCHOBE
UMEROIIMXCS 3HAHWI U JOMOJIHATEIBHBIX UCTOYHUKOB;

UCIOJIb30BATh MPH BBIMTOJIHEHUN YUECOHBIX 3a1aHUH HAYYHO--TIOMYJISIPHYIO
auTeparypy  (PU3MYECKOrOo COAEP)KaHWs, CIPABOYHBIE MATEPHATIBI,
pecypcerl cetd MIHTEpHET, BiianeTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHPOPMALMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
C03/1aBarb COOCTBEHHbBIE MUCHMEHHBIE U YCTHBIE COOOUICHUS HA OCHOBE
uH(pOPMAIIMM M3 HECKOJbKMX MCTOYHUKOB (PU3UUYECKOTO COJEPKaHUS,
nyOIMYHO NPEACTABIATE PE3YJILTATHI MPOEKTHOM WA UCCIIEA0BATENBCKOM
NEATENIbHOCTH, TPU  3TOM  TPAMOTHO  HCIIOJB30BaTb  HM3YYEHHBIN
NOHATUIHBIA anmapar M3y4acMoro paszjena (PU3uMKh W COMPOBOXKIAATH
BBICTYIUICHHE NPE3CHTAMEH C Y4ETOM OCOOEHHOCTEH ayauTopuu
CBEPCTHHUKOB.



































































































YUYEBHO-METOJUMYECKOE OBECIIEYEHHNE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI VTS YYEHUKA

» ®uzuka, 7 knacc/ [eppimkun A.B., O01iecTBO ¢ OrpaHUYEHHO I
OTBETCTBEHHOCTHIO « JIPODAY ; AKimoHepHO € 00111ecTBO « M3 1aT€MBCTBO
«IIpocsereHue»

» ®usuika, 8 knacc/ [epeimkun A.B., O0mecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO « IPODAY ; AKumoHepHO€ 00mecTBO «M3narenscTBoO
«IIpocsereHue»

» ®Gusuka, 9 knace/ [epeimkun .M., I'ytiuk E.M., UBanoB A U, TlerpoBa
M.A., AkuroHepHoe 001ecTBO «M3marenbcTBo «IIpocBeimenHmney

» Gusuka, 9 knacc/ [eppimkun A.B., O0mecTBO ¢ OrpaHUYEHHOM

OTBETCTBEHHOCTHIO « M3 1aT€NIBCTBO «OK3aMeH»

METO/INYECKUE MATEPUAJIBI JIUISI YUUTEJIA

7 KIIACC

1.Paboyas mporpamma.

2. Ilporpammel 0cHOBHOTO 0011ero 00pazoBanust. Gusnka. 7 — 9 Knaccel
(aBTopbl:A.B.Ilepoimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpammano puzuke. 7 knace/ Coct. T.H. Cepruenko. — M.

BAKO, 2014, B cOOTBETCTBUM C BHIOpAHHBIM YYEOHUKOM



4. Tleppimikun A.B. ®uszuka. 7 knacc. YueOHUK Juis 00111e00pa3oBaTebHbIX
yupexaenuid . M. JIpoda. 2011

5. Jlykaumk B.W. CO0pHUK BOMPOCOBH 3a1a4 1o (puzuke. 7-9 k1. — M.:
[Tpoceemenue, 2010. —192c¢.

8 KIIACC

1. Pabouas nporpamma. ®uzmka. 7 — 9knaccel: yueOHO-METOIMYECKOTO
nocobOwus /coct. TuxonoBaE . H. —2-¢ u3a.,crepeotun. —-M.: JIpoda,2013. —
398,(2)

2. Ilporpammel 0cHOBHOTO 00111ero 00pazoBanus. Gusnka. 7 — 9 Knaccel
(aBTOpbL:A.B.Ilepoiikun, H.B. ®umonosuy, E.M. I'yTHUK).

3. Pabouas nporpammano puzuke. 7 knacc/ Coct. T.H. Cepruenko. — M.

BAKO, 2014, B COOTBETCTBUH C

BBIOPAHHBIM YUCOHUKOM

4. Tleppimikun A.B. ®usuka. 7 knacc. YueOHUK Juis 0011e00pa3oBaTebHbIX
yupexxaenuid . M.:JIpoga. 2011

5. Jlykaumk B.W. CO0pHUK BOMPOCOBH 3a1a4 1o (puzuke. 7-9 k1. — M.:
[Tpoceemenue, 2010. —192c¢.

6. Kupuk JI.A. ®uszuka — 7. Pa3HOYPOBHEBBIE CAMOCTOSATEIBHBIE U
KOHTPOJIbHBIE PaboThI. —5-¢ n3aanue,- M.UJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. JJaboparopusie paboTsl. KOHTpOIIbHBIE

3ananus. —Caparos.JIumei, 2014.



8. «KoHTpompHO-u3MepuTenbHbie Marepuanbl. Gusuka. 7 knace/Coct. H M.
3opuH. — 2-¢ u3a.,nepepad. — M..BAKO, 2013.

9. Mapon A.E. ®uzuka. 7 kinacc: yueOHO -MeToanueckoe nocodue/ A E.
Mapon.- M.: JIpoda, 2011.- 123c.:

10.A.B. Ilepoimkun ®uzuka-8xin 2017 M. [Ipoda

11.H.B. ®unonosuu Metoanueckoe nocodue 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CaMOCTOSITENTbHBIE U KOHTPOJIbHBIE pA0OTHI -8
kiacc 2017 M. [Ipoda

13.B.B. [llaxmarora ,O.P. [llepep narHoctuueckue padothl -8 kiace 2016
M. Ipoda

14.A.E. Mapon, E.A. Maposn, C.B. Ilo3olickuii COopHuk BonpocoBu 3ana4

2015 M. [Ipoda

9 KJIACC

1. Pabouas nporpamma. ®uzmka. 7 — 9knaccel: yaeOHO-METOIMYECKOTO
noco0Owus /coct. TuxonoBaE . H. —2-¢ u3a.,crepeotun. —-M.: JIpoda,2013. —
398,(2)

2. Ilporpammel 0cHOBHOTO 0011ero 00pazoBanust. Gusnka. 7 — 9 Knaccel
(aBTopbl:A.B.Ilepoimikun, H.B. ®unonosuy, E.M. ['yTHUK).
3. Pabouas nporpammano ¢pusuke. 7 knace/ Coct. T.H. Cepruenko. — M.
BAKO, 2014, B cOOTBETCTBUU C BLIOPAHHBIM YYEOHUKOM

4. Tleppimikua A.B. ®uszuka. 7 knacc. YueOHUK Juis 0011e00pa3oBaTebHbIX



yupexxaenuid . M. JIpoga. 2011

5. Jlykaumk B.W. COOpHUK BONMPOCOB M 3a1a4 o pusuke. 7-9 k1. — M.
[Tpoceemenue, 2010. —192c¢.

6. Kupuk JI.A. ®uszuka — 7. Pa3HOYPOBHEBBIE CAMOCTOSATEIBHBIE U
KOHTPOJIbHBIC PaboThI. —5-¢ n3aanue,- M.UJIEKCA, 2013.

7. ActaxoBa T.B. ®uzuka. 7 knacc. JJaboparopubie paboTel. KOHTpOJIbHBIE
3ananus. —Caparos.Jlumeii, 2014.

8. «KoHTposmpHO-n3MepuTEnbHbIE MaTepualiel. Gusuka. 7 knacc/Coct. H .
3opuH. — 2-¢ u3a.,nepepad. — M..BAKO, 2013.

9. Mapon A.E. ®uzuka. 7 kinacc: yueOHO -MeToanueckoe nocodue/ A E.

Mapon.- M.: JIpoda, 2011.- 123c.:

KoHTponbHbIe B caMOCTOATENBHBIE PpA0OTHI O PU3MKE. 9 KITacc: K yUeOHUKY
A.B. Ilepbimkuna, E.M. I'ythuk «®uznka 9 kimace» / O.U. I'pomuesa. — M.
N3 parenscTtBO « OK3ameny, 2014.

Tectel mo Qpusnke. 9 knace: k yueOHuky A.B. Tlepoiikuna, E.M. I'yTHuK
«Duzuka

9 knaccy / O.H. I'pomiiea. — M.: MU3narenbctBO « Dk3ameny, 2010.

duzuka. 9 knacc. Temarnueckue TECTOBBIE 3a1aHus 11l MOAroToBKU K 'TUA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomkuna. — AApocnasns: OOO

«Axkanemus pazsutus», 2014,



HUPPOBBIE ObPA3OBATEJIBHBIE PECYPCBI UPECYPCBI CETH
NHTEPHET
7 KIIACC

. bubmoTeka — Bc€ mo npeamery « duzuka» . — Pexxum noctyna:
http://www.proshkolu.ru

2. BuaeoonsITel Ha ypokax. — Pexum nocrtyna: http://fizika-class.narod.ru

3. Enunas kosuiekius u@poBbIx 00pa3oBaTe/IbHBIX PECYPCOB. — Pexxum

noctyna: http://school- collection.edu.ru

4. InTepecHbie MaTepualibl K ypokaMm (PU3UKH MO TEMaM; TECTHI MO TEMaM;
HarJsiAHble Toco0us K ypokam. — Pexxum nocrtyna: http://class-fizika. narod.ru
5. lludgposeie 0OpazoBareabHbBIE peCYPChL. — PexuM noctyna:
http://www.openclass.ru

6. DNEeKTPOHHBIE yueOHUKH N0 (pusuke. — Pesxum nocryna:
http://www.fizika.tu

8 KIIACC

1. bubmuoTeka — BC€ o npeaMery « Guznukay. — PexxumM qoctyna;
http://www.proshkolu.ru

2. BuaeoonsiTel Ha ypokax. — Pexum nocrtyna: http://fizika-class.narod.ru

3. Enunas komnekuus qudpoBbiX 00pa30BaTeNbHBIX PECYPCOB. — Pexxum



noctyna: http://school- collection.edu.ru

4. InTepecHbie MaTepuaibl K ypokaMm (PU3UKHK MO TEMaM;, TECTHI MO TEMAM;

HarJsAHble Toco0us K ypokam. — Pexxum noctyna: http://class-fizika. narod.ru

5. lludgposeie 00pazoBareabHbBIE PECYPCHL. — PeXXuM nocTyna:

http://www.openclass.tu

6. DNEKTPOHHBIE yueOHUKH N0 (pusmke. — Pesxxum nocryna:

http://www.fizika.ru

9 KIIACC

1. BuaeoonbiTel Ha ypokax. — Pexxum qocrtyma: http://fizika-class.narod.ru

2. Ennnas komiekuus nupoBbIX 00pa3oBaTENbHBIX PECYPCOB. — Pesxum

noctyna: http://school- collection.edu.ru

3. HTEpecHbIe MaTepraibl K ypoKaM (PU3UKH 110 TEMaM; TECTBI 110 TEMaM;



HarJsAHble Toco0us K ypokam. — Pexxum noctyna: http://class-fizika. narod.ru

4. IlupoBsie 00pa3zoBaTeNbHBIE PECYPCHL. — Pekum nocTyna:

http://www.openclass.tu

5. DNEeKTpOHHBIE YUEOHUKH MO (PU3HKE. — PEXUM n0CTyMA:

http://www.fizika.ru

6. luctanimonnas mkoya Ne368 http://moodle.dist-368.ru/ OTKpBITHIH K1acc.

CereBoe oOpazoBarenbHoe coo0mecTBo. http://www.openclass.ru/node/109715

7. EnvHas KoJuteKius u@poBbIX 00pa30BaATEIbHBIX PECYPCOB.

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

8. ®enepanbHblii HEHTP MH(OPMALIMOHHO -00pa3oBaTENbHBIX PECYPCOB.

http://www.fcior.edu.rw/

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

10. I'azera « 1 ceHTAOpsI» Marepuatsl Mo QU3MKE.

http://archive. 1september.ru/fiz



11. Aaumanuu puznyeckux 00bekToB. http://physics.nad.rv/

12. XKusas puzuka: oOyuaronias nporpamma. http://www.int-

edu.ru/soft/fiz.html

13. ®uzuka.ru. http://www.fizika.rw/



