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IMNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no (hu3uKe Ha ypoBHE OCHOBHOI'O O0IIEr0 0Opa30BaHMs COCTABIEHA Ha
OCHOBE TOJIOKEHUH U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHs Ha 6a30BOM YPOBHE OCHOBHOM
oOpasoBatenbHOM mporpammel, npenacraBieHHbix B ®I'OC OO0, a takxke ¢ yuérom
denepanbHOi paboueil mporpamMMbl Bociutanug U KoHuenuuu npenogaBaHust yueOHOTO
npenmMera «Duzukay.

CopepxaHue mporpamMMmbel 10  (U3MKE HampaBlIeHO Ha (HOPMHpPOBAHUE
€CTECTBEHHOHAYYHON IPaMOTHOCTU O0YYarONINXCS U OPraHu3alfi0 U3y4eHUs] GU3UKHU Ha
NEeSTENbHOCTHOM OCHOBE. B porpaMme no gpu3suke yYuThIBaIOTCS BO3MOKHOCTH YYEOHOTO
npenMera B peanuzanuu TpeboBanuit @I'OC OOO K TUIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yJibTaTaM O0Oy4YeHHs, a TakKe MEXKIIPEJAMETHbIE CBS3U
€CTECTBEHHOHAYYHbIX YUEOHBIX MTPEIMETOB HAa YPOBHE OCHOBHOT'O 00LIEro 00pa3oBaHusl.

[Iporpamma mo ¢u3MKe yCTaHABIMBAET paclpeiesieHne yueOHOro marepuaia o
rojgam o0yueHus (1o KjiaccaM), peajgaraeT NpUMEpPHYIO MMOCIEI0BATENbHOCTh U3yUEHUs
TE€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJEPKaHUS U YUET€ BO3PACTHBIX
0COOCHHOCTEN 00YUaOIINXCS.

[Tporpamma mo ¢usuke pazpaboTaHa ¢ HENbIO OKa3aHUS METOIUYECKOM MOMOIIN
YUUTENIO B CO3JJaHUH paboueil IporpaMMbl 10 y4eOHOMY MPEIMETY .

®dusnka SBIAETCS CHUCTEMOOOPA3YIOIIMM IS €CTECTBEHHOHAYYHBIX YUeOHBIX
IPEIMETOB, MOCKOJbKY (PM3UYECKHE 3aKOHBI JIe)KAaT B OCHOBE IMPOLECCOB M SIBICHUH,
U3y4aeMbIX XUMUE, Onoaoruei, acTpoHoMuUel u puznyeckoi reorpadueil, BHOCUT BKJIa]
B €CTECTBCHHOHAYYHYIO KapTHMHYy MHUpA, IPEAOCTaBIsAET Hambosee siCHble 00pasIibl
NPUMEHEHHs] HAyYHOTO METOJIa MO3HaHUS, TO €CTh CHOC00a MOJy4YeHUs JOCTOBEPHBIX
3HAHHUI O MUDE.

OmHa w3 TIaBHBIX 3a7ad  (u3nueckoro oOpa3oBaHUS B CTPYKType OOIIETO
o0pa3oBaHusi COCTOUT B (OPMHPOBAHUU €CTECTBEHHOHAYUYHON I'PaMOTHOCTH M MHTEpeca
K HayKe y 00y4aronuxcsi.

Nzydenne ¢u3nku Ha 06a30BOM YypOBHE MpEANOJaraeT OBJAJCHHE CIeAYIOLUMHU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYI0 TPAMOTHOCTB!

® Hay4HO OOBSICHSITH SIBIICHUS;

® OICHMBATh ¥ MIOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHUS;

® UHTEPHPETUPOBATHh JAHHBIE W HMCIOJB30BAaTh HAyuYHbIE J10KA3aTEIbCTBA
JUIS1 TIOJTyYeHUST BBIBOJIOB.

[{enn n3yyeHus: GU3UKN Ha yPOBHE OCHOBHOTO O0IIIET0 00pa30BaHUS ONPE/ICIICHBI B
Konnenuuu mnpenojgaBanus ydeOHoro nmnpeamera «®Puszuka» B 00pa3oBaTEIbHBIX
OpraHu3anusax Poccniickon denepaunu, peanusyromux OCHOBHBIE
oOuieoOpa3oBaTeNibHbIE  MPOTrpamMMbl,  YTBepkAEHHOW  pemieHneMm  Kosueruu
MunuctepcrBa npocsemnienusi Poccuiickoii @eneparuu (mporokon ot 3 aexadbps 2019 r.
Ne TTK4BH).

eau usyyenust Gu3uKu:

e npuoOpeTeHrne MHTEepeca M CTPEMIICHHs O0YYarOMMXCs K HAYyYHOMY H3y4YCHHIO

NPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYAJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;
® pa3BUTHE MPEACTABICHUM O HAy4YHOM METOJE NO3HAaHUS U (POPMUPOBAHME
HCCJIEIOBATEILCKOTO OTHOIIICHUS K OKPY>KAIOIIUM SIBJICHUSM;



(dopMHUpOBaHHE HAYYHOI'O MHMPOBO33PEHHUsI KaK pe3ysbTaTa H3Y4YEHHUS OCHOB
CTpOEHUS MaTepUU U (yHAAMEHTAIBHBIX 3aKOHOB (DU3UKH;

(dbopMupoBaHHE TMPEACTABICHUNA O pOAM (U3UKKH S pPa3BUTUSA JAPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEACTABICHUNA O BO3MOXHBIX cepax Oyayuied npodeccuoHanbHOU
NeSITeIbHOCTH, CBSI3aHHOM C (PU3MKOM, TOJrOTOBKA K JajbHeHIeMy 00yuyeHUIo B
ATOM HaIlPaBJICHUU.

JlocTikeHue 3TUX IIeNiel MporpaMMbl 1o (U3HMKE Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3zoBaHusi 00eCTieYMBACTCS PEUICHUEM CIEYIOUINX 3a/1a4:

npuoOpeTeHrne 3HaHUM O JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHHYECKHX,
TETUIOBBIX, AJICKTPHUECKHUX, MAaTHUTHBIX U KBAHTOBBIX SIBIICHUSX;

npuoOpeTeHne YMEHUW OMUCHIBATh U OOBACHATH (U3NUYECKUE SIBICHHS C
UCTIOIH30BAHUEM TIOJYUCHHBIX 3HAHUM;

OCBOEHHME METOOB PEIICHHUS MPOCTEHIINX PACUETHBIX 33729 C MCIIOJIb30BaHUEM
dbuznueckux Mojiesneil, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHWI HaOMIOAaTh NPHUPOAHBIC SBJICHHUS W BBIOJIHATH OIIBITHI,
nabopaTtopHbie pabOThI U HIKCIIEPUMEHTAIBHBIE UCCIIEI0BAHUS C HCTIOIb30BaHUEM
U3MEPUTEIBHBIX TPHOOPOB;

ocBoeHHe TPUEMOB paboThl ¢ wuHPOpMaIMell (U3HUECKOro COIepIKaAHUS,
BKJIIOYasi WHQPOpPMAIMIO O COBPEMEHHBIX JOCTIDKEHUSX (QHU3UKU, aHAIW3 |
KPUTHYECKOE OIIEHWBaHUE HH(POPMALINY;

3HAKOMCTBO cO c(epamu mpodecCHuOHaTBbHON NESITeIBHOCTH, CBSA3aHHBIMU C
(Gbu3MKOIi, U COBPEMEHHBIMH TEXHOJOTHUSMU, OCHOBAHHBIMH Ha JOCTHIKEHUSX
bu3znueckoi HayKu.

Ha wusyuenue ¢usuku (0a30BbI YpOBEHb) Ha YpPOBHE OCHOBHOIO OOILEro
oOpazoBanus oTBoauTCs 238 yacoB: B 7 kitacce — 68 yacoB (2 yaca B HeJlen0), B 8 Kiacce
— 68 uvacoB (2 uaca B Hememo), B 9 kmacce — 102 yaca (3 waca B HEAEINIO).

[Ipennaraemslii B mporpamMme 1o (u3nke nepedeHb J1adopaTopHbIX padOT U ONBITOB
HOCHUT PEKOMEH/IaTeNIbHBIM XapaKTep, YUYUTEb IelaeT BRIOOp MPOBEICHUS J1aO0PaTOPHBIX
paboT M OMBITOB C Y4ETOM HHIAMBUAYaJbHBIX OCOOEHHOCTEM OOydaroluXcs, CIUCKA
AKCIIEPUMEHTANIbHBIX 3aJ]aHuil, IpelaraéMblX B paMKaX OCHOBHOT'O T'OCYAapCTBEHHOTO
PK3aMeHa 1Mo U3HKeE.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pasznen 1. @u3uka 1 e€ posb B NO3HAHMH OKPYKAIOLIEr0 MUpa.

®uszuka — Hayka o npupone. SBiaeHus npuponbl. Duznyeckue SABICHHUS:
MEXaHUYECKUE, TEIIOBBIE, JIIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnyeckue BeIMUUHBIL. M3Mepenne puznueckux BeanunH. Pu3znyeckue npuoophl.
[TorpemHocTs U3MepeHuil. MexayHapoiHasi CUCTEMA €UHULL.

Kak ¢u3uka u  jgpyrue  ecTeCTBEHHblE  HAyKH  H3y4yaloT  [PHUPOAY.
EcTtecTBeHHOHay4HBIN METOJ| MMO3HAHUA: HAOJIO/IEHHE, IOCTAHOBKAa HAYYHOTO BOIPOCA,
BBIIBIDKCHHUE THIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUNOTE3, 0OBICHEHHE HA0II01aeMOT0
apieHus. Onucanue PU3NUeCcKuX sIBJICHUN C TTOMOIIBIO MOJCIICH.

Jemoncmpayuu.

1. Mexanuueckue, TEIJIOBBIE, AIEKTPUUECKUE, MATHUTHbBIE, CBETOBBIC SIBJICHUSI.

2. dusunueckue MNpuOOpPHl W MpOIEeaAypa MPSMBIX H3MEPEHUN aHAJOrOBBIM U

U (pPOBBIM TPUOOPOM.
Jlabopamopnuie padbomst u onvimel.
OmnpeneneHue MEeHbI AIEHUS IKAIbl U3MEPUTEIHHOTO MIPUOOpAa.
W3mepenue paccTossHUN.
N3mepenune o0bEMa )KUIKOCTH U TBEPIOTO Tela.
Ornpenenenue pa3sMepoB MajbIX TEN.
M3mepenue TteMieparypsl Npy IMOMOIIH KUIKOCTHOTO TEPMOMETpA U JaT4yrKa
TEeMIIEPaTyphl.
6. IlpoBeneHue ucciaea0BaHUS 110 MPOBEPKE TUIIOTE3bI: 1aJbHOCTD MOJIETA IIAPUKA,
MYIIEHHOT'O TOPU30HTAIBHO, TEM OOJIbIIIe, YeM OOJIbIlIe BBICOTA ITyCKa.

Paspnea 2. IlepBoHayaibHbIe CBEACHHUSI O CTPOCHUH BellecTBA.

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBmxkenue yactul BemecTsa. CBA3b CKOPOCTU JIBUKEHUS YACTHUL] C TEMIIEPATYPOH.
BbpoyHnosckoe asmxenue, nuddysus. BzanmoaeiicTBrue YacTHIl BEIIECTBA: MPUTSIKEHUE U
OTTaJIKUBaHHUE.

ArperaTHble COCTOSIHUSI BEILECTBA: CTPOCHHME Ta30B, J>KUJIKOCTEH M TBEPIBIX
(kpucTaIMUecKux) Tei. B3anMocBsa3bs Mex 1y CBOMCTBaMU BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX W WX aTOMHOMOJIEKYJSIPHBIM CTpoeHneM. (OCOOEHHOCTH arperaTHbIX
COCTOSIHUU BOJBI.

Jemoncmpayuu.

1. Habmonenne 6poyHOBCKOTO JIBUKECHHUS.

2. Hab6monenue nuddysuu.

3. HaOmronenue siBIEHUN, OOBSICHSAIOMIMXCS MPUTSHKEHUEM WIM OTTaJKHUBAaHUEM

YacTHL BELLECTBA.

Jlabopamopusie padbomul u onvimol.

1. Omenka nuamerpa aToMa METOJIOM PSJIOB (C HCIIOIB30BaHUEM (HOTOTpadwii).

2. OnbIThI 110 HAOTIOIEHUIO TEIJIOBOT'O PACIIUPEHUS Ta30B.

3. OnbIThl IO OOHAPYKEHUIO AEUCTBHS CHII MOJIEKYJIIPHOIO IPUTSKEHHUSL.

Pa3nea 3. /IBu:keHune u B3auMoieliCTBHE TeJl.
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Mexannyeckoe aABuxkeHrne. PaBHOMEpHOE U HEpaBHOMEpPHOE JBMKeHUEe. CKOpPOCTb.
Cpenusig CKOpOCTh ITPU HEPABHOMEPHOM JIBMKEHUU. Pacuér myTH U BpeMEHU JBUKECHHUS.

SBnenue nHepuuu. 3aKOH MHEpIUU. B3anuMoeicTBre Tl Kak MpUYMHa U3MEHEHUS
CKOpOCTH JBWKEHHUS Tell. Macca kak Mepa uHepTHOCTH Tena. [ImoTHocTh BemecTBa. CBsi3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00bEMA BELIECTBA.

Cuna kak xapakTepuUCTHKa B3auMmozeiicTBusa Ten. Cuna ynpyroctu u 3akoH I'yka.
W3mepeHue cuiibl ¢ MOMOUIBI0 TUHAMOMETpA. SIBIIeHNE TATOTEeHUs U cuiia Tsbkecth. Cuna
TSOKECTH Ha Opyrux mianetax. Bec tema. HeBecomocts. CrioxkeHue Cujl, HaMpaBJICHHBIX
1o oJIHOM nipsiMoid. PaBHopelcTByomas cuil. Cuita TpeHusi. TpeHre CKOMbXKEHUS U TPEHUE
nokosi. TpeHue B mpupoJie U TEXHUKE.

Jemoncmpayuu.

HaGmronenre MexaHnuecKoro ABUKEHHUS Tea.
N3mepenune CKopocTH MPSIMOJIMHEMHOTO IBUKEHUS.
HaGmroneHue siBeHUs HHEPIIUH.
HaGmronenre u3MeHeHus! CKOPOCTH MPU B3aUMOJICHCTBUH TEIL.
CpaBHeHME MacC N0 B3aUMOJIEUCTBUIO TEII.
Crno)xeHue Cuil, HalpaBJICHHBIX MO OJTHOM MPSIMOIA.
ﬂaﬁopamopubw padomul u onvimol.
1. OnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBWKEHMS (IIapuKa B KUAKOCTH,
MOJIETH 3JIEKTPUYECKOr0 aBTOMOOWIIS U TaK Jajee).
2. OmpeneneHue cpeaHel CKOPOCTH CKOJBXKEHHS Opycka WM IIapuka T0
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue IOTHOCTU TBEPAOTO TeaA.
4. OnbIThl, JAEMOHCTPHUPYIOLIUME 3aBUCUMOCTb pacTsbkeHus  (nedopmarium)
MPY>KUHBI OT MPUIIOKEHHOMN CHUITBI.
5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJBXKEHHUS OT Beca
TE€JIa U XapaKTepa CONMPUKACAIOLINXCS TOBEPXHOCTEM.

Paznen 4. JlaBiieHue TBEPABIX TeJ, JKHUAKOCTEI U ra3oB.

HaBnenne. CriocoObl yMEHbIIEHHUS W YyBeJIMYEHHUs JAaBlieHUs. JlaBneHue rasa.
3aBUCUMOCTD JIaBJICHUS Tra3a oT 00bEéMa, TemrepaTypsl. [lepenaua naBieHus: TBEPIABIMU
TeIaMu, KUAKOCTAMM U Ta3zamMu. 3akoH [lackans. I[lHeBMaTHyeckue MalIUHBI.
3aBUCUMOCTh JIaBJICHHS O KHJKOCTH OT TJIyOuHBL. [HMIpocTaTHYECKUil MapaoKc.
CooOuiaronecs cocyabl. ['uapaBnnyeckue MEXaHU3MBI.

Atmocdepa 3emnu u armocdepHoe JgaBieHue. [IpUUMHBI CYIIECTBOBAHHS
BO3AyIIHOM 060n0uku 3emiu. OnbiT Toppuuernnu. M3mepenue atMocepHOro JaBiIeHHUS.
3aBUCUMOCTh aTMOC(EpHOTr0 JaBJICHUS] OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsr mis
HU3MEPEHHST aTMOC(HEPHOTO JaBICHUS.

JlelicTBHE XKUAKOCTH M Ta3a Ha IMOTrPYKEHHOE B HUX TeIO. BbelITalkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. BoznyxormiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JJABJICHUS r'a3a OT TEMIIEPATYPhI.

Ilepenaua naBieHUs ) KUAKOCTBIO U Ta30M.
Coo01aroniecs: CoCy/ibl.

['mapaBnuueckuii mpecc.

[IposiBinenue aericTBUs aTMOC(HEPHOTO TaBICHHS.

oUW

et

Al e



6. 3aBUCHMOCTh BBITAJKUBAIOIICH CHUJIIBI OT 00bEMA MOTPYKEHHON 4YacTU Tella U
IJIOTHOCTHU KUIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BBITCCHEHHOMW KUJIKOCTH.

8. VYcioBue miaBaHUs TeJ: IUIABAHUE WIM TMOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOIIEHUS IUIOTHOCTEMN TEIA U AKUJKOCTH.

Jlabopamopnuie padbomut u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa MOrpyXEHHOU B
JKAJIKOCTh YaCTH TEJIA.

2. OmnpexeneHne BBITAIKUBAIOIIEH CUIIBI, IEMCTBYIOLIEH Ha TENO, MOTPYKEHHOE B
KUAJIKOCTb.

3. IlpoBepka HE3aBHCHUMOCTH BBITAJKHBAIOIIECH CUJIbI, JCHCTBYIOLIEH Ha TEIO B
JKHAJIKOCTH, OT MaccChl Tea.

4. OneiThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOIICH  CHJIBI,
JIEHCTBYIOIIEH Ha TEJIO B )KHJIKOCTH, OT 00bEMa MOTPYKEHHON B )KHIKOCTh YaCTH
T€JIa U OT TJIOTHOCTHU KUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHHE JIOJIKU U ONpeeNieHue €€
Irpy30I10ABEMHOCTH.

Paspnen 5. PaboTa 1 MOIIHOCTB. JHEPrusi.

Mexannueckas pabora. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pbIYar, OJOK, HAKJIOHHAS IUIOCKOCTh. [IpaBuiio paBHOBeCHUS
peiuara. [IpuMeHeHue mpaBuia paBHOBECHsS pblyara K OJIOKY. «30JI0TOE TMPaBUIIO»
mexanuku. KITJI nmpocTeix Mmexann3moB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprusi. Kunernueckast v noreHuunanbHas 3Heprus. [IpeBpamienne
OJIHOT'O BHJ1a MEXAHUYECKON YHEPTUU B IPYTOW. 3aKOH COXPAaHEHMS DHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. ITpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padomut u onvimel.

1. Ompenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JIBMKCHHHM Teja IO

TOPU30HTAIIBHON ITOBEPXHOCTH.

2. HccnenoBaHue ycliOBUM paBHOBECHS pbluara.

3. Usmepenne KIIJ[ HakJIIOHHON MIOCKOCTH.

4. H3yyeHue 3aKOHA COXPAHEHUS] MEXaHUUYECKOW SHEPTHUU.

8 KIIACC

Pa3nen 6. TensioBble sIBJIEHHUS.

OCHOBHBIE MOJIOKEHHSI MOJIEKYISIPHO-KMHETUUECKOM TEOPUM CTPOCHHMS BEIIECTBA.
Macca u pa3zmepsl aTOMOB U MOJIEKYJI. ONBITHI, MOJTBEPKAAOIINE OCHOBHBIE MTOJI0KEHUS
MOJIEKYJIIPHOKUHETUYECKON TEOPHUH.

Mopenu  TBEpAOro, JKUAKOTO U  Ta3000pa3HOrO0  COCTOSIHMM  BEIIECTBA.
Kpucrammmyeckue u amopdusie Tena. OObsICHEHNE CBONCTB ra30B, JKUIKOCTEH U TBEPIBIX
T€Jl HAa OCHOBE IOJOXXEHUW MOJEKYJISIPHO-KUHETHYECKON Teopur. CMauMBaHHE W
KalWJUISIPHBIE SIBJIEHUA. TEIIOBOE pACIIMPEHNE U CHKATHUE.

Temnepatypa. CBsizb TeMIEpaTypbl CO CKOPOCTbIO TEIJIOBOTO JBUKEHHUS YacCTHII.
BuyTtpennsst sneprusa. CrnocoObl M3MEHEHHS BHYTPEHHEW SHEpPrHH: TeIuionepenada u
coBepiieHue padoTsl. Bubl Teruionepeaun: TeII0npOBOHOCTh, KOHBEKIIHUS, U3TyUEHHE.



KonnyectBo TemnoTsl. YienpHas TEIUIOEMKOCTh BellecTBA. TemnooOMeH Hu
TEIUIOBOE paBHOBEcHE. YpaBHEHHE TeIuloBoro OanaHca. IlmaBneHue u oTBepieBaHME
KPUCTAINIMYECKUX BEUIECTB. YJAelbHas TemnoTra IuiaBneHus. [lapooOpasoBanue u
koHzeHcanus. Mcnapenue. Kunenue. Y aenpHas Temnora napoodpa3zoBaHusi. 3aBUCUMOCTh
TEMIIEPATypbl KUIIEHHUS OT aTMOC(EPHOTO TaBIICHHUS.

BnaxxHocTh BO3TyXa.

OHeprus TOIuIMBa. Y IebHasl TEIJIOTa CrOPaHusl.

[Tpunimnsl padotsl TemnoBeix aApurareneil KIIJ[ terosoro asurarens. Temmossie
JIBUTATEIIN U 3aLIUTa OKPY>KAIOIIEH CPENIbI.

3aKOH COXpaHEHUs U MPEBPALICHUS SHEPIHH B TEIUIOBBIX IPOLECCaX.

Jemoncmpayuu.

ARl e
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HaGmronenre O6poyHOBCKOTO JBUKEHUS.

HaGmronenue nuddysun.

HaGmronenue siBneHni cMaurBaHUS M KaTUJUIAPHBIX SBICHUM.

HaburoieHre TemioBoro paciupeHust Tedl.

V3meHeHune naBieHUsT raza Npu H3MEHEHHMHM OO0ObEMAa W HarpeBaHUM WIH
OXJIXKICHUH.

[TpaBuia u3MepeHus TeMIepaTyphl.

Bunb! Temnonepenaym.

OxJaxxieHre NMpu COBEPLUICHUHU paObOTBHI.

HarpeBanue npu coBepiiieHMH pabOThl BHEIIHUMH CHUJIAMH.

10. CpaBHEHME TETUIOEMKOCTEN PA3JIUYHBIX BEILIECTB.

11. HaGroieHne KUIeHusI.

12. HaGntoneHue nocTosTHCTBA TEMIIEPATyphl MPU MJIaBICHHUH.
13. Monenu TeIUIOBBIX ABUTATEIEN.

Jlabopamophule padbomot u onvimel.

1.
2.
3.

b

0.

OnpITHl IO 0OHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO PUTSKEHUS.

OneITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB TIOBAPEHHON COJIM WIIM caxapa.

OnpIThl IO HAOTIOJEHUIO TEIJIOBOTO PACIIMPEHUs Ia30B, )KUJIKOCTEN U TBEPABIX
TeJl.

Onpenenenue qaBieHUs BO3AyXa B OaJJIOHE IIMPHIIA.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3[yXa OT €ro o0béma u
HarpeBaHus WU OXJIAXKICHUS.

[TpoBepka rumnores3bl JUHEHMHONW 3aBUCHUMOCTH JJIMHBI CTOJOWKA >KUIKOCTH B
TEPMOMETPUIECKOH TpyOKe OT TeMIepaTyphl.

HaGmronenve u3MeHeHUsT BHYTpEHHEHM SHEpruM Telna B pe3yjbTare
TEIuIoNepeiadyu U padoThl BHEIIHUX CHIL

HccnenoBanue sBIE€HUS TEIUIOOOMEHA MPU CMEUIMBAHUU XOJOJIHOM M Tropsiuen
BOJIBL.

OnpeneneHne KOIMYECTBA TEIUIOTHI, MMOJYYEHHOTO BOJOM MpPH TEIUIOOOMEHE C
HarpeThlM METAJUIMYECKUM LIWJIUHIPOM.

10. Onpenenenre yneapHOM TEMI0EMKOCTH BEILIECTBA.
11. UccnenoBanue npouecca ucnapeHus.

12. Onpenenenue OTHOCUTENBHON BIaXXHOCTH BO3AyXa.
13. Onpenenenne y1eabpHOM TEMIOTHI MIABJIEHUS JIb/IA.
Pazgen 7. DiekTpuvyecKkue 1 MATHUTHBIE SIBJICHUS.



OnekTpuzauus Ten. J[Ba popa 2IeKTpUYECKHMX 3apAnoB. BzaumonerictBue
3apsiKeHHBIX Tel. 3akoH KyrnoHa (3aBUCUMOCTD CHIIBI B3aUMOJICUCTBHSI 3apSKEHHBIX TEJ
OT BEJIMYMHBI 3aPSI/IOB U PACCTOSHUS MEX]y TEIaMu).

OnekTpuueckoe mone. Hampsxk€HHOCTh anekTpuyeckoro mnonsd. [lpuainun
CYNEPNO3ULUHU INEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenn »snekTpuyeckux 3apsioB. OJIEMEHTAPHBIA 3JIEKTPUYECKUN  3aps.
Crpoenue aroma. IIpoBOAHMKHM W AMAJIEKTPUKUA. 3aKOH COXPAHEHUS SJIEKTPUYECKOTO
3apsa.

DJIEKTPUUECKUIN TOK. Y CJIOBHS CYIIECTBOBAHUS 3JIEKTPUUYECKOr0 TOKa. MICTOUHMKHN
MOCTOSIHHOTO ~ TOKa. JIeHCTBHSL 2JIEKTPUYECKOrO TOKa (TEIJIOBOE, XHUMHUYECKOE,
MarHuTHOE). DIEKTPUYECKHM TOK B )KUAKOCTAX U ras3ax.

Onektprnueckas nenb. Cwia Toka. DiIeKTpudeckoe HampspkeHue. COnpOoTHBIICHUE
MPOBOJHUKA. YIETbHOE COMPOTHUBJIEHUE BemiecTBa. 3akoH Oma Uil ydacTKa IEIH.
[TocnenoBarenbHOE U MapalieIbHOE COEAMHEHNE TPOBOIHUKOB.

PaGoTa 1 MOLTHOCTH ANIEKTPUUYECKOT0 TOKa. 3akoH [xoyns—JIenna. Dnektpuueckue
[ENU ¥ MOTPeOUTENHN dIEKTPUIECKO SHeprun B ObITy. KopoTKoe 3aMbIKaHUE.

[ToctossHHBIE MATHUTHI. B3anmoaeicTBUE NOCTOSIHHBIX MATHUTOB. MarHuTHOE MoJIe.
MarnutHoe mone 3eMiIM W €ro 3HadeHwe sl Ku3HM Ha 3emse. OmbeiT Opcrena.
MarHuTHoe Mojie 3NEKTPUYECKOro Toka. [IpuMeHeHHue 3IeKTpPOMarHuTOB B TEXHHKE.
JlelicTBE MAarHUTHOTO TOJS HA TMPOBOJAHUK C TOKOM. DJIEKTPOJABHUIATENb IMOCTOSIHHOTO
ToKa. Mcnonb30BaHueE 3JEKTPOABUTATEIEN B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apages. SBneHue 3MEKTpOMarHUTHOM wuHAYKUMH. [IpaBuno Jlenua.
OnextporeHeparop. CrocoObl MOMTyUYeHHsI AIEKTPUUECKON SHEPTUU. DIEKTPOCTAHIIMH Ha
BO300HOBJISIEMBIX HCTOUHUKAX YHEPTHUHU.

Jemoncmpayuu.

DJIeKTpHU3aIs Tel.

JIBa pojia 3JEKTPUYECKUX 3apPSAJIOB U B3aUMOJICUCTBUE 3aPSKEHHBIX TEII.
YCTpOUCTBO U AEUCTBUE IEKTPOCKOIIA.
DJIeKTpOoCTaTUYECKass MHAYKIIHS.

3aKOH COXpaHEHHUsI IIEKTPUUECKUX 3apsI0B.

[IpOBOHMKY U JUIIIEKTPUKH.

MoaenupoBaHi€e CUIIOBBIX JIMHUNA SJIEKTPUUYECKOTO OIS

M cTOYHHKH MOCTOSITHHOTO TOKA.

JlelicTBUSI SJIEKTPUUYECKOTO TOKA.

10 DIEKTPUUECKUN TOK B KUJIKOCTH.

11.T"a30Bblit pa3ps.

12. U3MepeHne CuiIbl TOKa aMIIEPMETPOM.

13. I3mepeHue 37eKTPUUECKOro HaPSKEHHS] BOJIBTMETPOM.
14.PeocTaT 1 Mara3uH COIPOTUBJICHUM.

15. B3auMoeiicTBHE ITOCTOSHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOXXHOCTH Pa3/IeJICHUs MOJIOCOB MarHUTA.
1'7. MonenupoBaHHe MarHUTHBIX MOJIEHA MOCTOSTHHBIX MArHUTOB.
18. OnwIT OpcTena.

19. MarauTHoe€ 1oje ToKa. DJIEKTPOMAarHur.

20. JleiicTBME MarHUTHOTIO OISl HA TPOBOJIHUK C TOKOM.
21.2nexTpoaBUraTesib NOCTOSSHHOTO TOKA.
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22.VccnenoBaHue SIBJICHUS JIEKTPOMAarHUTHON MHIYKLINH.

23. Onbitel Dapajnes.

24.3aBUCHMOCTh  HANpaBJIEHUS HMHIYKUMOHHOTO TOKa OT YCJIOBHM  €ro
BO3HUKHOBEHHS.

25. DnekTporeHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopnuie padbomut u onvimeul.

I. OnpiTel 1O  HAOMIOACHHWIO  JJIEKTpHU3AlMU  Tel  HMHAYKIUEW U Tpu

CONPUKOCHOBEHUH.

HccnenoBanue AEMCTBUS AIEKTPUUYECKOTO OIS HA TPOBOAHUKH U TUDJICKTPHUKHU.

COopka u mpoBepka padOTHI JIEKTPUUECKOM IIEMU MOCTOSIHHOTO TOKA.

W3mepeHue u peryiupoBaHue CUIIbI TOKA.

N3mepeHue u peryupoBaHue HaMPsSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HUAYLIETO 4YEpe3 pE3UCTOp, OT

CONPOTHUBIICHHS PE3UCTOPA U HAPSHKEHUS HA PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOUINE 3aBUCUMOCTb 3JIEKTPUYECKOTO CONPOTHUBIECHUS
MIPOBOJIHUKA OT €r0 JJIUHBI, IUIOLIAU ONEPEUYHOI0 CEUYECHUS U MaTepHalla.

8. IlpoBepka mpaBWJIa CIOKEHUS HANOPSKEHHH TIPU  IOCIEIOBATEIHLHOM
COEIMHEHUU ABYX PE3UCTOPOB.

9. IIpoBepka npaBuiia Jyisl CUIIbI TOKA MPU NapaJIeIbHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenne pabOThI AJAEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

11. OnpeneneHrie MOLIHOCTH AJIEKTPUUYECKOTO TOKA, BHIAEISEMON Ha PE3UCTOPE.

12.ccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIAYIIETO Yepe3 JIAMIOYKY, OT
HaIpsKEHUS HA HEW.

13. Onpenenenne KII/] narpeBatens.

14. UccnenoBanne MarHuTHOTO B3aUMOJICUCTBUS MOCTOSIHHBIX MAarHUTOB.

15. 3y4yeHrne MarHuTHOTO MOJISl TIOCTOSHHBIX MAarHUTOB MPH UX OOBEIUHEHUU U
pa3ieeHNH.

16. UccnenoBanue qeiCTBUS ANEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTDH CHJIbl B3aWUMOJCHCTBHS KATYLIKH C
TOKOM M MarHuTa OT CHJIbl TOKa U HallpaBJIEHMS TOKA B KaTyIIKE.

18. MI3yueHue neiicTBUSI MarHUTHOTO TOJIS1 HA IPOBOJIHUK C TOKOM.

19. KonctpyupoBanue 1 u3ydeHue paboThl AIEKTPOABUTATEIS.

20. U3mepenne KII/I anexTpoaBUraTeIbHONM YCTaHOBKH.

21.0mbITBI  TO  HCCIICOBAHUIO  SIBICHMSI  DJIIEKTPOMArHUTHOM  MHIYKUUU:

UCCIIEA0BaHNE U3MEHEHUI 3HAYECHNS M HAIIPABJICHUS NHIYKIIMOHHOIO TOKA.
9 KUIIACC
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Pa3nen 8. Mexanu4yeckue siBJICHHUS.

Mexannyeckoe — ABwkeHue. MarepuanbHas  Touka. Cucrema  OTCYETa.
OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKEHUS. PaBHOMEPHOE NMPSAMOIMHENHOE IBUKEHHUE.
HepaBHOMepHOE npsiMonMHeHOe ABM>KeHHE. CpeHsAs 1 MTHOBEHHAs1 CKOPOCTH Tea IpU
HEPaBHOMEPHOM JIBUKEHUHU.

Yckopenue. PaBHoyckopeHHOE TpsMosinHeiiHOe nBmkeHne. CBoOOAHOE MajeHue.
OmnbiTel ['anunes.

PaBHOMepHOE JnBHKEHUE 1O OKpyxHocTu. Ilepuog u wacrora oOpalueHus.
JIunelinas u yriosasi CKOpocTy. LleHTpocTpeMUTenbHOe YCKOPEHHE.



ITepBbiii 3akoH Hprorona. Brtopout 3akoH Hserotona. Tperuin 3axkoH HeroToHa.
[IpuHUMI Cynepno3uLuy CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: Ciia TPeHUSI CKOJbXKEHUSI, CHIIa TPEHUS
MOKOS1, APYTUE BUIBI TPEHUS.

Cuna TAXKeCTH M 3aKOH BCEMHUPHOT'O TATOTEHHUsS. Y CKOPEHHE CBOOOJHOrO MajeHUS.
JIBwxxenne muaHer Bokpyr CoisHua. IlepBas kocmuueckas ckopocTb. HeBecoMocTh u
Neperpy3KHu.

PaBHOBecue wMmarepuanbHOW TOYKH. AOcComOTHO TBEpAoe Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIUIEHHOM OChIO BpallleHusi. MOMEHT cuiibl. L[eHTp TsxecTu.

Wmnynbc Tena. M3MeHenue wummysnbca. WMiynbc cunbl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTUBHOE JBUYKEHHUE.

Mexannueckas paboTa U MOIIHOCTh. PaboTa cui TAXKECTH, YNPYroCTH, TPEHUS.
Cs13b sHepruu u padoTsl. [loTeHIManbHast 3HEprus Tena, HOIHATOTO HaJl HIOBEPXHOCTHIO
3emuin. [loTeHumanpHas sHeprus cxatou npykunbl. Kunernueckas sneprus. Teopema o
KMHETUYECKON DHEPTUH. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPIUU.

Jemoncmpayuu.

1. HaGmrogeHue MEXaHUUYECKOTO MBWMIKEHHUSI Tejla OTHOCUTEIBHO pPAa3HBIX Tel
oTcuéTa.

2. CpaBHeHME NyTeHd U TPACKTOPUM JBWKEHUS OJHOTO M TOrO JKE€ Tela

OTHOCHUTEJIBHO PAa3HBIX TEJl OTCUETA.

N3mepeHune CKOpOCTH M YCKOPEHUS NPSIMOIMHENHOIO JBUKEHUS.

HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHHUSI.

Habmronenue qBumxeHns Tesa o OKpy>KHOCTH.

HaGnroneHne MexaHWYeCKUX SIBJICHUH, MPOUCXOASAIIMX B CHCTEME OTCYETa

«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHHUU OTHOCUTEIHHO

KaOuHeTa GU3HKH.

7. 3aBHCUMOCTb YCKOPEHHUS Te€ja OT MAcChl TeJa U JCUCTBYIOIIECH HA HETO CUJIBI.

8. HalOmroneHue paBeHCTBA CHII IIPH B3aUMOJCHCTBUU TEIl.

9. H3meHeHue Beca Tena MPU YCKOPEHHOM JIB)KCHUH.

10.Ilepenaua nmmymnbca pu B3auMOACHCTBUU TET.

11.TIpeoOpa3zoBaHus SHEPTUU IPU B3aUMOICHCTBUH TEN.

12. CoxpaHeHue UMITyJIbCca MPU HEYTIPYTOM B3aUMOICHCTBUU.

13. CoxpaHeHre uMIyJbca Mpu a0COIIOTHO YIPYTOM B3aMMOICHCTBUU.

14. HaGmroieHue peakTUBHOTO JBUKEHUS.

15. CoxpaHeHre MEXaHUYECKOM SHEPTHH MTPU CBOOOIHOM TaICHHUH.

16. CoxpaHeHre MEXaHMYECKOW HSHEPruu MNpu ABMKEHUHM Teja MOJA JeHCTBUEM
MPY>KUHBI.

Jlabopamopuwvie padbomul u onvimol.

1. KonctpyupoBaHue TpakTa [JIsi pa3roHa M JajbHEHIIero paBHOMEPHOIO
JIBUKEHUS IIAPUKA WU TEJIEHKKU.

2. OmpeneneHue cpeHe CKOPOCTU CKOIBKEHHsI OpycKa WM JABMXKEHUS IapuKa
10 HAKJIOHHOM IIJIOCKOCTH.

3. OmnpezeneHue yCKOpEeHUs Tela IpU PAaBHOYCKOPEHHOM JIBUKEHUHU 10 HAKJIOHHOM
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTH IYTH OT BpPEMEHHM IIPU PABHOYCKOPEHHOM
JBUKEHUU 0€3 HauaabHOU CKOPOCTH.
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5. TIpoBepka TUIOTE3bI: €CIM MPU PAaBHOYCKOPEHHOM JBMXEHUHU O€3 HayalbHOU
CKOPOCTH TYTH OTHOCSTCS KaK psiJi HEUETHBIX YHCET, TO COOTBETCTBYIOIIHE
IPOMEXYTKH BPEMEHH OJMHAKOBBI.

6. VccnenoBaHue 3aBUCMMOCTH CHJIBI TPEHUSI CKOJIBKEHUSI OT CHJIBI HOPMAJIbHOTO
JTaBJICHUS.

7. Omnpenenenue kodhHUIIMEHTA TPEHUS CKOIBKEHUSI.

OmnpeneneHue kECTKOCTU MPYKUHBIL.

9. Omnpenenenue pabOThl CUJIBI TPEHHSI NMPU PABHOMEPHOM JIBH)KEHHH Teja I10

TOPU30HTAILHON TOBEPXHOCTH.
10. Onpenenenre paboThl CUJIBI YIIPYTOCTH NMPU MOABEME TPy3a € HCIOIb30BAaHUEM
HEMOJIBIYKHOTO U IMOJIBUKHOTO OJIOKOB.
11. U3ydyeHue 3akOHA COXpAHEHUS SHEPTUU.
Pasznen 9. Mexannuyeckue Koj1e0aHus U BOJIHBI.
KonebarenbHoe naBmxenne. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHUWIl: MEpHo/,
4acToTa, aMIIMTyAa. MaTeMaTnuecKuil U IpyKUHHBINA MasTHUKU. [IpeBpamenne sneprun
pH KoJieOaTebHOM JIBHKCHUU.
3aryxatomue koneOanus. BwriHy)neHHbie konebanus. Pezonanc. MexaHnuueckue
BosiHBI. CBOMCTBa MexaHMYecKuX BOJH. [IpoponbHBIe W TomepeyHble BOJHBL JlnnHA
BOJIHBI U CKOPOCTh €€ pacmpocTpaHeHHs. MeXaHW4YecKue BOJHBI B TBEPIOM Telle,
CEHCMHUYECKHUE BOJHBI.
3Byk. I'pomkocTe 3Byka u BbICOTa TOHAa. OTtpaxenue 3Byka. WH(pasByk u
yIIbTPa3BYK.
Jemoncmpayuu.
HaGnronenue konebanuii Te Mo ASMCTBUEM CUJTBI TSDKECTH W CUJIBI YIIPYTOCTH.
Ha6mronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HabOmroieHne BBIHYKIEHHBIX KOJICOaHW U pe30HaHCa.
PacnipoctpaneHue npoaoiabHbIX U MONEPEUHbIX BOIH (HA MOJIETH).
Habmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKYyCTUYECKN PE30HAHC.
./Iaﬁopamopubte pabdomul u onvimol.
1. Ompenenenue 4acTOTHI U IEPUO/Ia KOJICOAHUN MAaTEMAaTUYECKOTO MasiTHUKA.
2. OmpepeneHre 4acTOThI U Nepro/ia KoneOaHU MPYKUHHOTO MAasITHUKA.
3. HccrnenoBaHue 3aBUCHMOCTH MEPHOA KOJICOaHU MOABEIIEHHOTO K HUTH TPpy3a
OT JUIMHBI HUTH.

4. HWccnenoBaHue 3aBUCHUMOCTH Tepuojia KojeOaHUl MpYy>KMHHOTO MasiTHUKAa OT
Macchl Ipy3a.

5. TIpoBepka HE3aBHUCHUMOCTHU MepHojJa KoneOaHul rpy3a, MOABEHIEHHOTO0 K HUTH,
OT Macchl rpysa.

6. OmnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh MEpHOJa KoJieOaHUN MPYKUHHOTO
MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTU MIPYKUHBI.

7. VI3mepeHue yCKOpEeHHsI CBOOOIHOTO MaJCHHUS.

Pa3nen 10. DieKTpOMarHuTHOE 1M0J1e ¥ 3J1eKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE ToJIE. DneKTpOMarHuTHbIE BOJIHBI. CaoiicTBa
ANIEKTpOMarHuTHeIX  BOJdH. Illkama  anekTpoMarHUTHBIX  BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.

DnexkTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
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Jemoncmpayuu.

1. CpoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOWMCTBA CBETA.

Jlabopamopnuie padbomut u onvimel.

1. V3yueHue CBOICTB 53JEKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOWJIBHOTO

TenedoHa.

Pasznen 11. CBeToBBIC SIBJICHHS.

JlyueBas mognens cBera. Mcrounuku cBeta. [IpsMonumHeniHOE pacnpoCTpaHEeHUE
ceera. 3atMenuss Connua u Jlynsl. Ortpaxkenue cBeta. Ilnockoe 3epkaiio. 3akoH
OTpaKEHUsI CBETA.

[Ipenomiienue cBeta. 3akoH MpenomiieHUs cBeTa. [lonHoe BHyTpeHHee OTpakeHue
cBeTa. Vcnoap30BaHKe MOJIHOTO BHYTPEHHETO OTPAaKEHUSI B ONTHYECKUX CBETOBO/IAX.

JInnza. Xox nydeit B nuH3e. Onruyeckas cucreMa Qoroamnmnapara, MUKpPOCKOIa U
teneckorna. ['11a3 kak ontudeckas cucrema. ban3opykocTs U 1allbHO30PKOCTb.

Pasnoxxenue 6enoro cseta B crekrp. OnbiTel HptoToHa. CloXKeHNE CEKTPaIbHbIX
useroB. [{ucnepcus caera.

Jemoncmpayuu.

[IpsiMonMHENHOE pacIpOCTpaHEHUE CBETA.

OtpaxeHue cBera.

[Tonydyenue n300pakeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cera.

Onrryeckuil CBETOBOJ.

Xon myueit B coOuparoieit InH3e.

Xox JIy4eil B pacCEUBAIOLIEH JIMH3E.

[TonydyeHue n300pakeHU ¢ TOMOUIBIO JIMH3.

9. Tlpunnun aeictBus GoToanmnapara, MUKpPOCKOTA U TEJIECKOTA.

10. Monenp rnasa.

11. Paznoxenue O€I0ro cBeTa B CIIEKTP.

12.Tlonmy4yeHue 6e0ro cBeTa MpH CIOKEHUU CBETA PA3HBIX 1[BETOB.
Jlabopamophuie pabomst u onvimel.

1. WccnenoBanue 3aBUCUMOCTH yIJjla OTpa)X€HUsl CBETOBOIO JIyda OT yrJja MmajeHHusl.
2. HM3yueHue XxapaKTepUCTUK N300paKeHUs IpeIMeTa B IUIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH yTrila MPETOMJIEHUS CBETOBOIO Jiyya OT YyIJia
naJieHusl Ha TPAHUILIE «BO3TYX—CTEKIIO».

[Tommydenne n300paskeHUid ¢ TOMOIILIO0 COOUPAIOIIEH JINH3HI.

Onpenenenue GOKyCHOTO pacCTOSHUS U ONTHYECKOM CHITBI COOMpArOIeil TNH3HI.
OnbITHI O pa3I0KEHUI0 0EI0ro CBeTa B CHEKTP.

OnBITHI O BOCTIPUATHIO [BETA IPEIMETOB MPU UX HAOIIIOJICHUN Y€Pe3 IIBETOBBIC
(GUIBTPBIL.

Pa3znen 12. KBanToBbI€ SIBJICHHS.

Onwitel  Pesepdopna u mmanerapHass mojenb aroma. Mogens aroma bopa.
Hcnyckanue u nornomenue ceeta aroMoM. KBaHThl. JInHEyaThie CIIEKTPHI.

PannoaktuBHOCTE. Anbda, 6eTa- U ramMma-usnydeHus. CTpoeHHe aTOMHOTO Sapa.
Hyxnonnas monens atromHoro sigpa. M3oronel. PagnoaktruBHble npespamenus. [lepron
1oJlypacraja aTOMHBIX JEp.
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SAnepHbie peakiuu. 3aKOHBI COXpAHEHUS 3apsIOBOTO U MACCOBOT'O YUCEN. DHEPrus
CBs3M aTOMHBIX sifiep. CBsi3b Macchl W »Hepruu. Peakuuu cuHTe3a M JeleHHS sep.
Ncrounuku suepruu ConHIa U 3BE3I.

SAnepnas sHepretruka. JleiicTBUS paJOaKTUBHBIX U3TyYCHHM Ha )KUBBIEC OPTaHU3MBI.

Jlemoncmpayuu.

CrieKTpbl U3TyYEeHHSI U TTOTJIOIICHUS.

CrieKTphl pa3TUYHbBIX Ta30B.

CrniexTp BoOpoOa.

HaGmonenue TpekoB B kamepe BuibcoHa.

Pabota cuéTunka HOHU3UPYIOIIUX U3TyUCHUI.

Peructpanus u3iny4eHusi npupoIHBIX MUHEPATIOB U MPOJTYKTOB.

./Ia6opam0puble pabomul u onvimol.

1. HaGnroneHue CIUIOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3JIyUCHUSI.

2. HccnenoBaHue TPEKOB: U3MEPEHHE YHEPTUH YACTUIIBI IO TOPMO3HOMY ITYTH (10

dotorpadusim).

3. UsmepeHue paanoakTUBHOTO (hoHA.

IHoBTOpPHTE/ILHO-00001IAKO M MOAYJIb.

[ToBTOpUTENHHO-0000MAIOMINKA MOYJb TMpEJHA3HAYeH Ui CUCTeMaTH3alluu U
0000111eHUsT TPEAMETHOTO COACPKAHUS U ONBITA NEATEIHHOCTH, TPUOOPETEHHOTO MPHU
W3YyYEeHUU BCEro Kypca GU3UKHA, a Takxke Uil TOATOTOBKM K OCHOBHOMY
roCy/IapCTBEHHOMY 9K3aMeHY 10 (U3UKE AJIs 00YUaIoNXCsl, BBIOPABIIMX dTOT YUeOHBII
peaMeT.

[Ipy u3yuyeHHWH [OAHHOTO MOJIYJS PEAIU3YIOTCI W CHUCTEMATU3UPYIOTCS BHJIbI
JEATeTbHOCTH, Ha OCHOBE KOTOPBIX OOECMEeUMBACTCS JOCTH)KCHUE TMPEIMETHBIX U
MeTarnpeaMeTHbIX TIaHUPYEMBIX pe3yIbTaTOB oOyueHus, dbopmupyercs
€CTECTBEHHOHAYy4YHasi FPAMOTHOCTb: OCBOCHHE HAYUYHBIX METOJIOB UCCIIECOBAHUS SIBICHUI
MPHUPOJIBI U TEXHUKHU, OBJIAJICHUE YMECHUSIMH OOBICHATh (DU3UYCCKHUC SABIICHUS, TPUMCHSIS
MOJTyYEHHBIE 3HAHMSI, PEIIaTh 33Ja4d, B TOM YUCJIe KAYEeCTBEHHBIC M IKCIIEPUMEHTAIIbHBIE.

[IpuHIIMTIHATIBHO ESITEIbHOCTHBIN XapaKkTep JAHHOTO pa3jieia peaanus3yeTcs 3a CUET
TOT0, YTO 00YYaIONTUECs BHIMOIHSIOT 33/JaHuUsI, B KOTOPBIX UM MPEJIaraercs:

HA OCHOBE IOJIYYCHHBIX 3HAHHWM PACIIO3HABATh U HAYYHO OOBSCHATH (PU3NUYECKUE
SIBJICHUS B OKPY KaroIel Mpupo/ie U TOBCETHEBHOM KU3HU;

UCIIOJIb30BAaTh HAYYHBIC METO/IbI UCCIIEIOBAHUS (PH3UIECKUX SIBJICHHIA, B TOM YHCIIC
JUUISl IPOBEPKU THIOTE3 U TIOJYYCHHS TEOPETUUECKUX BHIBOJIOB;

OOBSICHATH HAy4YHbIE OCHOBBI Hamboiee BAXKHBIX JIOCTIIKCHHA COBPEMEHHBIX
TEXHOJIOTHH, HampuMep, MPAKTUYECKOTO WCIOJb30BaHUS PA3IMUYHBIX HCTOYHUKOB
HHEPTUU Ha OCHOBE 3aKOHA MPEBPAIICHHS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTHH.

oUW



INVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Nzydenne ¢u3MKKM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHWs HAmpaBlieHO Ha

JOCTH)KEHUE JIMYHOCTHBIX, METAMpEeAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ybTaToB.

B pesynbrate u3ydenus GU3MKU HAa YpPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUA Y

oOyuaroiierocst 0y 1yT choOpMUPOBaHBI CIEAYIONIUE JUYHOCTHBIE PE3YJIbTaThl B YaCTH:

1) maTpuoOTHYECKOr0 BOCIUTAHMS:

- IpOSIBJIEHUE MHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSIHHUIO POCCUMCKON
(bu3nuecKol HayKu;

- ICHHOCTHOE OTHOIICHHUE K JOCTHXKCHHUSIM POCCUICKHUX YUEHBIX-(DU3UKOB;

2) rpaKaIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXXJIEHHUHM OOIIECTBEHHO 3HAYUMBIX H
ATUYECKUX TMPOOJIEM, CBSI3aHHBIX C NPAKTUUYECKUM MNPUMEHEHHEM JIOCTHKEHUUN
bu3uKy;

- OCO3HAHHUE BAXKHOCTU MOPAJIBHO-3TUYECKHUX MIPUHLIUIIOB B IESITEIIBHOCTH YYEHOTO;
3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCHPHUATHE OCTETUYECKUX KadyecTB (U3MUECKOW HayKu: €€ TapMOHHYHOTO
MOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, TJTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT 0 O3HAHUA:

- OCO3HaHHE LIEHHOCTH (U3MYECKOM HAyKW KaK MOIIHOIO0 MHCTPYMEHTA IMO3HAHMS
MHPA, OCHOBBI Pa3BUTHUS TEXHOJOTMM, BAXKHENILIEH COCTABISIOLIEN KYJIbTYPHI;

- pa3BUTHE HAy4yHOM JIIOOO3HATEIBLHOCTH, UHTEpEca K HCCIEeI0BaTEIbCKOMN
NEeATEeTbHOCTH;

5) popmupoBaHus KyJbTYPbl 310POBbSI M IMOLMOHAJIBHOT0 0JIArOMOJIYYHA:

- 0CO3HaHME IIECHHOCTH 0e301macHOro 00pa3a *KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpe, BaXXHOCTHU MpaBHJl 0€30MacCHOTO IMOBEJICHUS HAa TPaHCIOPTE, Ha JOporax, c
ANEKTPUUYECKUM U TETUIOBBIM 00OPYOBAHUEM B JIOMAIIHUX YCIOBUSIX;

- chopMHupOBaHHOCTH HaBbIKa pedIeKCHH, MPU3HAHKE CBOETO MpaBa Ha OLIMOKY U
TaKOro K€ MpaBa y IPYroro 4eIoBeKa;

6) TPy10BOr0 BOCIIMTAHUS:

- QaKTUBHOE YyYacTHE€ B PEHICHUU TMPAKTHUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTeIbHONM OpraHu3aluy, ropoja, Kpas) TEeXHOJOTHYECKOW U COLMaTbHOM
HaIpaBJIEHHOCTH, TPEOYIOIMMX B TOM YUCIIE U PU3MUCCKUX 3HAHUIA;

- UHTEPEC K MPAKTUYECKOMY U3YUCHHIO PO eccuii, CBI3aHHBIX ¢ (PU3UKOM;

7) 3K0JI0TM4€eCKOr0 BOCIIMTAHUSA:

- OpHEHTAIUs Ha MpUMEHEHUe (DU3MYECKUX 3HAHUU ISl PelleHus 3a7ad B 00JacTh
OKPY’)KalOIIeH cpenpl, IUIAHUPOBAHUS IIOCTYNKOB W OLEHKHM HMX BO3MOXHBIX
IIOCJIEICTBUM JJII OKPYKAIOIIEH Cpebl;

- OCO3HAHUE II100aJIBbHOTO XapaKTepa SKOJIOTHYECKUX MPOOIEM U MMyTel UX PEIICHHUS;
8) amanTanumn K U3MEHAKIMMCH YCJIOBUSIM COUMATBHON U MPUPOIHOI Cpeabl:

- MOTPEOHOCTh BO B3aMMOJICHCTBUU IMPH BHIMIOJHEHUU HMCCIEIOBAHUI U MPOEKTOB
(hu3uYeCKON HAMIPABIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JIPYTHUX;



® - [IOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEATEIbHOCTb;
® - 1OTpeOHOCTh B (JOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4HCIe (POPMYIUPOBATH UJIEH,
HOHSATUS, TUIIOTE3bI 0 PU3NYECKUX OOBEKTAX U SBJICHUSX;

® - OCO3HaHHE Ae(PUIUTOB COOCTBEHHBIX 3HAHUI M KOMIETEHTHOCTEH B oO0nacTu
bu3uKy;

® - [IJJAHMPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUHN HOBBIX (PU3NYECKUX 3HAHUM;

® - CTPEMJICHME AHAJIM3UPOBATH W BBISBISITH B3aUMOCBSI3M IPHUPOJABI, OOIIECTBA U

HSKOHOMHKH, B TOM UYHUCJIE C UCIIOJIb30BaHNEM (U3NUECKUX 3HAHUI;
® - OLICHKA CBOMX JECUCTBUM C YYETOM BIIMSAHMSA Ha OKPYKAIOLIYIO CPEAY, BO3MOKHBIX
r7100aIbHBIX TOCIEICTBUH.

METAINIPEJMETHBIE PE3YJIBTATDBI

B pesynbpraTe OocBOEHHs HpOrpaMMbl Mo ()U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi y obyuaromierocsi Oyayt chopMHpOBaHbl MeTANpPeIMeTHbIe Pe3yabTaThbl,
BKJTIOYAIOIIME TTO3HABATENIbHBIC YHUBEPCAIbHBIC yUeOHbIC NEUCTBUS, KOMMYHUKATHBHBIE
YHUBEpCaJIbHbIE Y4eOHbIE ICUCTBUS, PETYISTUBHBIC YHUBEPCAIBbHBIE YUeOHbIE ACHCTBUS.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHBbIE YUueOHbIe /1eiicTBUS

ba3oBble JJornuyeckue aeicTBUA:

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB (SIBJICHUN);
yCTaHABJIMBATh CYIISCTBEHHBIH TpPHU3HAK KiIacCH(PHUKAIMKA, OCHOBAHHS IS
0000ITICHUS U CPAaBHCHHS;

BBISIBJIATh 3aKOHOMEPHOCTH W TIPOTUBOpPEYHS] B paccMaTpUBAaeMbIX (akTax,
JTAHHBIX U HAOJIOICHUSAX, OTHOCSIIUXCS K (PU3MUECKUM SIBICHUSAM;

BBISIBJIATH IPHYNHHO-CIICICTBEHHBIE CBS3H MPHU U3YYCHUU (HU3HUECKUX SIBICHUHN
U TIPOLIECCOB, JeNaTh BHIBOJIBI C UCTIOIB30BAHUEM JCTyKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIFOUCHHH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBA3SIX (DU3MUECKUX BEITMUNH;
CaMOCTOSATEIBHO BBIOMPATh CHOCO0 peuieHus y4eOHOH (QHU3MYecKon 3amadu
(cpaBHEHHME HECKOJIBKMX BapHAHTOB PEIICHHSI, BHIOOP HanOoJee MOIXOISIIEro ¢
y4€TOM CaMOCTOSITETILHO BBIJICTICHHBIX KPUTEPHEB).

Ba3oBLIe ucciaeaoBarTebcKue JeHCTBUA:

UCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEI0BATEILCKUI HHCTPYMEHT TIO3HAHUS;
MPOBOANTH IO CaMOCTOSITEIbHO COCTaBICHHOMY IUIAHY OIIBIT, HECIIOXKHBIN
bu3nUeCKHii SKCTIEPUMEHT, HEOOJIBIIIOE HCCIIeJOBaHUE (PU3NIECKOTO SBICHUS;
OIICHWBATh Ha MPUMEHUMOCTh U JJOCTOBEPHOCTh HH(POPMAIIUIO, MOTYYECHHYIO B
XOJI€ MCCIIeIOBAHMS WITH SKCIIEPUMEHTA;

CaMOCTOSTENBHO (HOPMYITUPOBATH OOOOIICHWS M BBIBOJLI IO pe3yJbTaTaM
NPOBEAEHHOTO HAOIOICHUS, OBITA, HCCIICIOBAHMS,

MIPOTHO3UPOBATH BO3MOXHOE JlabHEWIIee pa3BUTHE (PU3UIECKUX MPOIIECCOB, a
TaKXXE BBIIBUTaTh MPEIINOJIOKEHUSI 00 WX DPAa3BUTHH B HOBBIX YCIOBUSX U
KOHTEKCTaX.

PabGora ¢ undgopmanueii:



OPUMEHSATh Pa3INUHble METO/Ibl, UHCTPYMEHTHI U 3alIPOCHI IIPU MOUCKE U 0TOOpe
MH(pOpPMALIMY WIH JAHHBIX C YYETOM HPEIJIOKEHHOM ydeOHOW (u3nueckon
3a]1a4H;

aHAJIM3UPOBaTh, CHCTEMaTU3UPOBATh U HHTEPIPETUPOBATH HHGPOPMAIIHIO
Pa3MUYHBIX BUJIOB U (HOPM MIPEICTABICHUS;

CaMOCTOSATEIbHO BBIOMPATh ONTUMAIBHYIO (OpMY NpeacTaBiIeHNs HHOpMaluu
Y WUIIOCTPUPOBATh PEIIAEMbIE 3a/1a4d HECJIOKHBIMU CXEMaMH, JUarpaMMaMH,
HWHOU TpaduKOi U MX KOMOMHAITUSIMH.

KOMMyHl/IKaTI/IBHLIe YHuBeEpcCajJibHbIC y‘leﬁﬂble IleﬁCTBHﬂI

B X07I¢ 00CYXKJeHHs YyueOHOTO MaTepHalia, pe3yJbTaToB JIA0OpPaTOPHBIX PaboT U
MPOEKTOB 3aJ[aBaTh BOIPOCHI IO CYIIECTBY 00CYK/Ia€MOM TEMbI U BBICKA3bIBATh
WJICH, HallCJICHHBIC Ha PEIICHUE 3aJa9M M TMOJJACpKaHue OJIaroxeaaTeIbHOCTH
0OIIIeHMS;

COTIOCTABJIATh CBOM CYXKJICHUS C CYXICHUSMHU JPYTUX YYaCTHHKOB JIHAJIOTa,
0OHApYXKUBATh Pa3INUNC U CXOJICTBO IMO3HITUI;

BBIPQ)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

MyOJIMYHO TPEJACTaBIATh PE3YIbTAaThl BBIMOIHEHHOTO (HU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIICTOBAHUS, TIPOCKTA);

MOHUMATh M HCIOJB30BaTh IMPEUMYIIECCTBA KOMAHJAHOW WM WHIAWBUIYTBHOM
paboThI PU pellIeHUU KOHKPETHOU (hU3nuecKoil mpoOIembl;

MIPUHUMATD 1IeJTd COBMECTHOM JIEATEIIbHOCTH, OPTraHU30BbIBATh JEHCTBHS 10 €€
JTOCTIKEHUIO: PACIPECIATh pOJIM, OOCYXJaTh TPOIECCH H  PE3yJbTaThl
COBMECTHOH paboThI, 000011aTh MHEHHUS HECKOJIBKUX JIFOJCH;

BBITIOJTHSATH CBOIO YaCTh pa0OTHI, JOCTUTAs KAYECTBEHHOTO PE3yiibTaTa 1o CBOEMY
HaIIPaBJICHUIO ¥ KOOPJIUHUPYS CBOU JCHCTBHUS C IPYTUMH YJICHAMH KOMaH/IbI,
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMIMA MPOIYKT IO KPUTCPHUSIM,
CaMOCTOSTEIHHO CHOPMYITUPOBAHHBIM YUaCTHUKAMH B3aHUMOICHCTBUS.

PeryasitTuBHbIC YHHBeEpPCAJbHbIC Y4eOHbIC 1eHCTBUS

Camoopranuszanms:

BBISIBJIATH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsAX, TPEOYIOUINX st
penieHust PU3NYeCKuX 3HAHUM;

OPUEHTUPOBATBCA B pa3IMYHBIX  MOAXOAAX  HPHUHATHS  pELICHUH
(MHIMBHlyalIbHOE, IPUHSATHE PEUICHUS B IPYIINE, IPUHATHE PEIICHUN TPYNION);
CaMOCTOSATEIBHO COCTABIIATH AITOPUTM PeIIeHUs PU3NIECKON 3a1a4H WM TUTaHa
UCCJIEIOBAHUS C YUETOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpPOBATh Ipe/ijlaraeéMble BapUaHThI PEeLICHUM;

JIeJ1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PELLEHUE.

CaMOKOHTpOJ'Ib, IMOIMOHAJIbHbIN HHTEJJIEKT:

JIaBaTh AICKBAaTHYIO OLICHKY CUTYallMM U NpeIaraTh IIaH €€ N3MECHEHUS;
OOBSICHATh NPUYUHBI TOCTHKEHUS (HEJOCTHIKEHUS) PE3YJIbTaTOB JESTENbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;



BHOCHUTb KOPPEKTHUBBI B JIEATEJBHOCTh (B TOM 4YHUCIIE€ B XOJ BBIIIOJHEHUS
(U3MYECKOTr0 HCCIENOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBLCTB,
W3MEHHUBIINXCS CUTYallUl, yCTAHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;
OLICHMBAaTh COOTBETCTBUE PE3yJIbTaTa LIEJIN U YCIOBUAM;

CTaBUThH ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WIH JTUCKYCCHUU Ha
HAy4HYI0 TEMY, IOHMMaTh MOTUBBI, HAMEPEHUS U JIOTHKY IPYyroro;

IpU3HABaTh CBOE MPAaBO Ha OIMIMOKY NpHU pelIeHHHM (PU3MYECKUX 3a7ad WM B
YTBEP/KIACHUAX HA HAY4YHbIE TEMBI U TAKOE JK€ IIPaBO JPYIroro.

INNPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyuenuss B 7 KJjacce IpeJAMETHbIE pe3yJbTaThl HA 0Aa30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHU:

UCIIOJIb30BaTh TOHATHA: (PU3UYECKUE M XUMUUYECKHE SIBJICHHS, HaOII0JCHUE,
OKCIIEPUMEHT, MOJEINb, TUIIOTE3d, CAMHUIBI (PU3UYECKUX BEIUYUH, aTOM,
MOJIEKYJIa, arperaTHbIe COCTOSIHUS BEIIecTBa (TBEPIOE, KUIKOE, ra3000pa3HOE),
MEXaHMYECKOe JIBIDKEHHE (paBHOMEpPHOE, HEpPaBHOMEpPHOE, MPSIMOJIUHEHHOE),
TpaeKTOpusi, paBHOAECHCTBYOIIAs cuia, nedopmanus (ynpyras, miacTuueckas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

paznuuath sBieHus (aud@ys3us, TErIoBoe ABMKEHHE YaCTHUIl BEIIECTBA,
paBHOMEpHOE JIBI)KCHUE, HEPABHOMEPHOE JIBIKCHHE, MHEPIHUS, B3aUMOICHCTBUE
TEJ, paBHOBECHE TBEPABIX TEJl C 3aKPEIUIEHHOW OChIO BpAIllCHMs, Ieperada
JaBJICHUS TBEPABIMU TEJIAMH, KHAKOCTSIMU U Ta3aMu, aTMOc(epHOe NaBlieHHE,
IJIaBaHUE TeJ, NPEeBpalleHUs] MEXAaHUYECKOM SHEpPruu) IO OMNHCAHUI0 HX
XapaKTEePHbIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JTaHHOE
dbuznueckoe sSBICHUE;

pacrno3HaBaTh MPOSBICHUE M3YUYCHHBIX (DU3UYECKUX SBICHUN B OKPYXKAIOIIEM
MHUpPE, B TOM 4uCle (PU3NYECKUE SBIICHUS B MPUPOJIC: MPUMEPHI TBUKEHUS C
Pa3JIMYHBIMU CKOPOCTSAMU B KUBOU U HE)KUBOU MIPUPOE, TEUCTBUE CUIIBI TPEHUS
B MIPUPOJIC U TEXHUKE, BIUSAHUE aTMOC(EPHOro aBICHUs HA KUBOW OPTraHM3M,
TUTaBaHUE PBIO, PhIYard B TEJIE YEOBEKa, IPH ATOM MEPEBOIUTH MPAKTUIECKYIO
3a/1ayy B y4eOHYI0, BBIJCISTH CYIIECTBEHHbIE CBOIMCTBA (MMPU3HAKH) (PU3NUECKUX
SIBIICHUI;

OMHKCHIBATh HM3YYCHHBIC CBOWCTBA TeN W (U3MUECKHE SIBIICHUS, HCIIOIb3YS
dbusnueckne BeMMUMHBI (Macca, 00BEM, TJIOTHOCTH BEIIECTBA, BpPEMs, IIyTh,
CKOPOCTb, CPEAHSIsI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIa TSKECTH, BEC Tela, CHUJia
TpeHus, AaBjieHuEe (TBEPAOro Temna, >KUAKOCTH, raza), BHITAJIKMBAIOIIAs CHUJIA,
MexaHn4deckas paboTa, MOIIHOCTh, TUIEUO CHJIbI, MOMEHT CHIIbI, KOO(PPUIIUEHT
MOJIC3HOTO JICUCTBUS MEXaHU3MOB, KHHETHYECKAs] U MOTCHI[MAIbHAS DHEPTHUS),
IpH OINKCAaHWUU TPABUIBLHO TPAKTOBAaTh (PH3WYECKUN CMBICI HCIIONB3YEMBIX
BEJIMYMH, HMX OO0O3HAYEeHUS U EOUHUIBI (U3MUYECKUX BEJIUYUH, HAXOJIUTh
dbopMyIbl, CBSI3BIBAIONIME JAHHYIO (U3MYECKYIO0 BEJIMYMHY C JPYTHMH
BEJIMYMHAMH, CTPOUTh TPaQUKA M3IYYEHHBIX 3aBUCHUMOCTEH (PU3HUECKUX
BEJIMYMH;



XapaKTepU30BaTh CBOMCTBA Tell, (PM3NYECKUE SIBICHUS U MPOILECCHI, UCIONIb3YS
npaBujia CIOXKEHUs Cui (BIOJb OJHOM mpsiMoii), 3akoH ['yka, 3akon Ilackans,
3aKOH Apxumesa, IpaBUJIO paBHOBECUs pbryara (0J0Ka), «30JI0TOE MPABUIIO»
MEXAHMKH, 3aKOH COXPAHEHHs MEXaHUYECKOM JSHEpruu, NpU ITOM JaBaTh
CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHa U 3allMChIBaTh €ro MaTeMaTHYeCKOe
BBIPAJKEHUE;

OOBACHATH (PU3NYECKHUE SBJICHUS, IIPOLIECCH] U CBOICTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHTyallMil IPaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBIABIATH
NPUYUHHO-CIIECTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX 1IaroB
c omopoil Ha 1-2 W3y4YEeHHBIX CBOMCTBA (U3MUECKHUX SIBICHUH, (PU3MUECKHX
3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarb pacu€rHble 3a7aud B 1—2 NEHCTBUSA, UCHOJIb3Ys 3aKOHBI U (HOPMYJIbL,
CBsI3bIBAIONINE (DU3MUYECKUE BEJIWYMHBI: Ha OCHOBE aHAJIM3a YCIOBUS 33Jayd
3aMMChIBaTh KPATKOE YCIOBUE, MOJICTABIATh (PU3NUECKUE BETUUHHBI B (POPMYJIBI
U TPOBOAMUTH PacyEThl, HAXOAUTH CIIPABOYHBIE JaHHBIE, HEOOXOJIUMBIE IS
pelieHrs 3a7ad, OLEHUBATh pPEATMCTUYHOCTh TMOJYyYEHHON (u3nuecKkon
BEJIMYMHBI;

pacro3HaBaTh MPOOJEMBbl, KOTOPbIE MOKHO PELIUTh HPU MOMOUIN (HU3NIECKUX
METOJIOB, B ONMCAHUU MCCIEAOBAHUS BBIAEIATH MPOBEPSIEMOE MPEAOI0KEHNE
(runotesy), pa3au4aTh U UHTEPIPETUPOBATH MOJIYUYEHHBIM pe3ybTaT, HAXOAUTh
OIIMOKHU B XO/JI€ OIbITA, JIeJaTh BHIBOJBI 10 €0 pe3yjbTaTaM;

MPOBOAUTH ONBITHI MO HAOTIOAEHUIO (U3MYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Tei: (OPMYyIUPOBATH TMPOBEPSIEMBbIC MPEANOTIOXKECHUS, COOUPATH
YCTaHOBKY H3 TMPENJIOKEHHOIO O0OpYIOBaHMS, 3alMCBIBATH XOJ ONbITA U
bopMyIHUpOBaTh BHIBO/IBI;

BBITIOJIHATh MpPSIMbIE U3MEPEHUS] PAacCTOSHMSI, BPEMEHM, Macchl Teja, o0béMa,
CWJIBI U TEMIIEpPaTypbl C UCHOJIH30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB,
3aMMChIBaTh TOKa3aHUsA NOpUOOpPOB C y4y€TOM 3aJaHHOM  aOCONIOTHOU
IIOIPEIIHOCTH U3MEPEHHUI;

NPOBOAUTH HCCJIEIOBAHHE 3aBHCHUMOCTH OJHOW (DHU3MUECKOW BEIMYMUHBI OT
JPYroi ¢ UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO
JBUKYILErocs Tela OT BPEMEHM JIBUYKEHUS Tela, CUJIbl TPEHHS CKOJIbKEHUS OT
Beca Teja, KayecTBa OOpabOTKM TMOBEPXHOCTEW TeNl M HE3aBHUCHUMOCTH CHIIBI
TPEHMs OT IUIOIIAJM CONPHUKOCHOBEHHUS TEJ, CHIIbl YIPYIOCTH OT yIJIUHEHUS
NPYXUHBI, BBITAJIKUBAIOUIEH CUIIBI OT 00bEMa MOTPYKEHHON YacTu Tela U OT
IUIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJO0, YCIOBHII MIaBaHUs TeJl, yCIIOBUM paBHOBECHUS pblyara
U OJIOKOB), y4aCTBOBATh B IJIAHMPOBAHUU YYEOHOTO HCCIIEIOBAHMS, COOMPATh
YCTAaHOBKY M BBINOJIHATH HW3MEpPEHHUs, Cjeays NpeIoKEHHOMY IUIaHy,
(GuKCUpOBaTh PE3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEJIWYHMH B
BUJIC TPEIOKCHHBIX TaOnMIl M TpadUKOB, AEiaTh BBIBOABI IO PE3yIbTaTaM
UCCIIEIOBAHUS;

NPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIUYHUH (TUIOTHOCTH BEIIECTBA
KUIKOCTH MU TBEPAOrO Tella, CWIA TPEHUS CKOJIBXKECHMs, JABICHHE BO3/yXa,
BBITAJIKMBAIOLIAsl CWJIa, JEHCTBYIOIIAs Ha MOrpyXKEHHOE B JKUIKOCTh TEIIO,



KOA(Q(GULIKMEHT TMOJEe3HOT0  JCHCTBUS  MPOCTBIX  MEXAaHM3MOB),  CIEIys
NPEIJIOKEHHONM MHCTPYKIUU: TPU  BBIMOJHEHUH HM3MEPEHHH coOHUpaTh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY U BBIYHCIISATH 3HAYEHUE UCKOMOW BEJIMYUHBI;
coOiroaTh MpaBUiia TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
000py1I0BaHHEM;

YKa3bIBaTh MPUHIUIBI JIEUCTBUSA MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JWHAMOMETp, COOOIIAIOIIMECs COCyAbl, OapoMeTp, pblyar,
MOJIBWKHBIN M HETIOABUKHBIN OJIOK, HAKJIOHHAS TNIOCKOCTH;

XapaKTEepU30BaTh MPUHIUIIBI JACHUCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB ¢ OMOPON Ha UX OMHCAHUS (B TOM UYHUCIIE: MOAIIUIHUKHA, YCTPOUCTBO
BOJONPOBOJA, TUAPABIMYECKUNA IIPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOU
HAcoOC, apeoMETp), MCIOIb3ys 3HAHUS O CBONCTBAX (DU3WUYECKUX SIBICHUU U
HE00X0IMMBbIe (PU3NYECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

OPUBOJUTH HPUMEPHI (HAXOAUTh MH(GOPMALMIO O MPHUMEpPax) MPaKTUYECKOTO
UCIOJIb30BaHMs (DU3MYECKUX 3HAHUI B TIOBCEIHEBHOM KU3HH JUIsl 0OecTieueHus
0€30MacHOCTH NpU 0OpallleHuH ¢ NprUOOpaMHu M TEXHUYECKUMHU yCTPONCTBaMH,
COXpaHEeHHs 370POBbS U COONIOJACHHUS HOPM HKOJIOTHUECKOTO TMOBEIACHUS B
OKpYXarolIeH cpeae;

OCYUIECTBJISITH OTOOpP NCTOUYHHMKOB MH(popMaluu B IHTEpHETE B COOTBETCTBUU C
3a/IaHHBIM TOUCKOBBIM 3alpOCOM, HAa OCHOBE HMMEIOLIMXCS 3HAHUW U MYTEM
CpPaBHEHMS Pa3IMYHbIX UCTOYHUKOB BBLACIATH HHPOPMAIUIO, KOTOPAsl SBISETCS
MPOTUBOPEUNBOMN WIIM MOKET OBITh HEJIOCTOBEPHOI;

UCIOJIb30BATh NPHU BBHIMOJHEHUM YYEOHBIX 3aJaHUi HayYHO-TOMYJISPHYIO
auTeparypy (GU3NYECKOro COoAep KaHus, CIPaBOUYHbIE MaTEPHAIIbl, PECYPChI CETU
WuTepHer, Bnaserh npuéMaMu KOHCHEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
nH(popMaIUK U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHBIE KPaTKUE MUCbMEHHBIE U YCTHBIE COOOIICHUS Ha OCHOBE
2-3 WUCTOYHHMKOB HH(pOpMALUU (UINYECKOTO COACpKAHUA, B TOM UYHCIE
nyOJIUYHO AenaTh KpaTKhe COOOIIEHUsSI O pe3ybTaTaX MPOEKTOB MM y4eOHBIX
UCCJIEIOBAaHUM, MPU ATOM TIPAMOTHO HCIOJNB30BaTh M3YyYEHHbIN MOHATHUMHBIN
ammapar Kypca (U3uKH, COMPOBOXK/IATh BRICTYTICHUE TIPE3EHTAIINCH;

OpU  BBIMOJIHEHUM YYEOHBIX TPOEKTOB U HCCIENAOBAHUN pacmpelessTh
0053aHHOCTH B TPYMIIE€ B COOTBETCTBUU C NIOCTABJIEHHBIMU 331a4aMH, CIEIUTH 32
BBITIOJTHEHUEM IJIaHA JCWCTBUI, aJleKBaTHO OLICHMBATh COOCTBEHHBIH BKJIAJ B
JEATeNIbHOCTh TPYIIbI, BBICTPAUBAaTh KOMMYHHKATHBHOE B3aUMOJICHCTBHE,
YUUTBIBasi MHEHUE OKPYKAIOIIKX.

K koHiy oOyueHuss B 8 kuacce mpeaMeTHbIE pe3yJbTaThl Ha 0Aa30BOM YpOBHE
JIOJDKHBI OTpaxaTb C(OPMUPOBAHHOCTh y 00yYaIOLINXCS YMEHUH:

MCII0JIb30BATh MTOHATHA: MAacca U pa3MePbl MOJIEKYJI, TETUIOBOE IBUKEHUE aTOMOB
¥ MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAUTMYECKHE H aMOp(HbBIE
TEJa, HACBIIEHHBIM ¥ HEHACBIILEHHBIN ap, BIAXXHOCTh BO3[yXa, TEMIIEpATypa,
BHYTPEHHSI DHEPIUs, TEIUIOBOW JABUIATENb, AJIEMEHTAPHBIM JIIEKTPUUYECKHUU
3apsAn, DJIEKTPUYECKOE I10J€, IPOBOAHUKM W AUDIEKTPUKH, IIOCTOSHHBINA
IIEKTPUYECKUIN TOK, MATHUTHOE T10JIE;



pa3nyath sBJIEHUS (TEIIOBOE PACIIMPEHUE U CKATHUE, TEIIONEepe1aya, TEII0BOE
paBHOBECHE, CMayMBaHUE, KalWJUIAPHBIE SBJICHUS, HCHAapEeHUE, KOHJAEHCALUs,
IUTABJIEHWE, KpUCTauIM3alus (OTBEpAEBAaHUE), KWIIEHUE, TeIulonepeaaya
(TEemIONMpPOBOIHOCTh, ~ KOHBEKIHUS,  M3JIy4Y€HHUE),  JJIEKTpU3alus  Ted,
B3aWMOJICVICTBHE  3apsiiOB, JEHUCTBUA  JJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aWMOJECHUCTBHE MArHUTOB, JEHCTBHME MArHUTHOTO IIOJNS Ha
OPOBOAHUK C TOKOM, DJIEKTPOMAarHWTHAas WHAYKIHUSA) 10 OINHUCAaHUI0 HUX
XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOLIUX JAHHOE
dbuznueckoe sSBICHUE;

pacro3HaBaTh MPOSBIECHUE M3YYEHHBIX (PU3NUYECKUX SBJICHUN B OKPY’KAIOLIEM
MUpE, B TOM 4Kciie GU3nuecKue IBICHUS B MPUPO/IE: OBEPXHOCTHOE HATSIKEHUE
U KanWJUISIpHBIE SIBJICHUS B IPUPOJIE, KPUCTAILIBI B IpUpoe, n3nydenue CoHua,
3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHHE POCHI, TyMaHa, WHeEs,
CHEera, »>JIEKTpUYECKHE SBJIECHHUA B aTrMocdepe, HIIEKTPUUYECTBO IKHUBBIX
OpraHU3MOB, MarHUTHOE T0JIe 3eMJIH, Aper( MOI0COB, POJIb MATHUTHOTO MOJIS
JUISl )KU3HU Ha 3emiie, OJIIPHOE CUSIHUE, TIPU 3TOM NEPEBOAUTH MPAKTUYECKYIO
3a/1a4y B y4eOHYI0, BBIJIEISTH CYIIECTBEHHbIE CBOMCTBA (MMPU3HAKH) (PU3UUECKUX
SIBJICHUH;

ONKCHIBATh HM3YyUYECHHbIE CBOWCTBA Tel W (U3MYECKHE SIBJICHUS, MCIOIb3YS
dbusznueckue BENUYUHBI (TeMIiepaTypa, BHYTPEHHSS OJHEPrus, KOJIMYECTBO
TEIUIOThI, yJeJdbHasi TEIUIOEMKOCTh BEIECTBA, YJENbHAs TEIIOTa IUIABIICHUS,
ylenbHas TEIUloTa mapooOpa3oBaHHUs, YJelIbHas TeIJIoTa CropaHus TOIUIMBA,
KOO(QQHUIMEHT TOJE3HOr0 JEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAS
BJIQKHOCTh BO3[lyXa, OJJIGKTPUYECKUW 3aps]l, CHJIa TOKa, OJJIEKTPUUECKOe
HanpspKeHHUE, CONPOTUBIIEHUE TPOBOAHMKA, YAEIBHOE COPOTUBIIEHUE BEIIECTBA,
paboTa W MOIIHOCTh JJIEKTPUYECKOTO TOKA), MPU OMNHCAHUM MPABUIBHO
TPAaKTOBaTh (U3NYECKUI CMBICT HCIONb3YyEeMbIX BEIMYUH, OOO3HAYCHUS U
eIMHULIBI (PU3MYECKUX BEJIMYMH, HAXOIUTh (OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO
¢bu3nUecKyro BEIMUYHUHY C APYTMMH BEITUYMHAMH, CTPOUTH rpaduKu U3YUEHHBIX
3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;

XapaKTepru30BaTh CBOWCTBA TeJ, (PU3UUYECKUE SBJICHUS U MPOILECCHI, UCTIOIB3YS
OCHOBHBIE  TIOJIO)KEHMSI ~ MOJIEKYJISIPHO-KMHETUYECKON  TEOpUU  CTPOEHUS
BELIECTBA, MPUHIUI CYNEPHO3UIMH Mojiel (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHeHMsI 3apsA/a, 3aKkoH OMa Ji1s yyacTka 1enu, 3akoH Jxoyna—Jlenna, 3akon
COXpaHEeHHs] SHEPTUU, MPHU STOM JaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3aMMChIBATh €r0 MaTEMAaTHYECKOE BHIPAXKEHHUE;

OOBSICHATH (PU3NYECKHE MPOIECCH U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyalun PAKTUKOOPHUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITh
NPUYHMHHOCIIEJICTBEHHBIE CBSI3U, CTPOUTH O0BACHEHHE U3 |—2 TOTHYECKHX MIaroB
c omopoii Ha 1-2 u3y4YeHHBIX CBOMCTBA (U3MYECKUX SIBIICHUH, (U3MUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemiath pacy€THble 3a/a4d B 2—3 NEWCTBUSI, UCIONb3Ys 3aKOHBI U (POPMYJIBI,
CBSI3BIBAIONINE (DU3MUYECKUE BEIWYMHBI: Ha OCHOBE aHAJIM3a YCIOBHUS 3aJa4u
3alUChIBAaTh KPATKOE YCIOBHUE, BBISBIATH HEAOCTATOK JAHHBIX JISI PELICHUS
3a/layi, BBIOMpPATh 3aKOHBI M (QOpPMYJIbI, HEOOXOIWMBbIE ISl €€ pelleHus,



OPOBOAUTH Pacu€Thl M CPAaBHUBATH IOJYYEHHOE 3HAadYeHHE (U3NUECKOU
BEJINYMHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIU (PU3UUECKUX
METOJOB, UCIIOJb3ysl OINHUCAHWE HCCIEAOBAHUS, BBIIEIATh MPOBEPIEMOE
MIPEIIOI0KEHUE, OLICHUBAaTh  MPAaBWIBHOCTh  MOpSAJKAa  IMPOBEACHUSA
UCCJIEA0BaHUs, AEJIaTh BEIBOJBL;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3NUYECKUX SBJICHUN WM (PU3NUECKUX
CBOMCTB TeN (KanWUISIpHbIE SBJICHUS, 3aBUCUMOCTh JABJIICHUS BO3JlyXa OT €ro
00bEMa, TeMIepaTypbl, CKOPOCTH MpPOIECCa OCThIBAHUS U HArpeBaHUs MPU
U3IyYEHUU OT IBETa MU3Jyvarolleid (MOIJIOIIAINIEeN) NOBEPXHOCTH, CKOPOCTh
UCIIapeHus BOABI OT TEMIIEPATyphbl JKUJIKOCTH M IUIOMIAANW €€ MOBEPXHOCTH,
ANEKTPU3ALMS TENT U B3aUMOJEHCTBUE AIEKTPUUECKUX 3apSAI0B, B3aUMOICHICTBHE
MOCTOSIHHBIX ~MarHUTOB, BHU3yalM3alldsl MAarHUTHBIX IIOJIEM IOCTOSTHHBIX
MAarHuTOB, JEHCTBUS MArHUTHOTO TOJS HAa MPOBOJHUK C TOKOM, CBOWCTBA
AIIEKTPOMArHuTa,  CBOMCTBA  3JEKTPOABUTATENsl  IOCTOSTHHOTO  TOKA):
dbopMynupoBaTh MpOBEpsSEMble MPEANOJIOXKEHUsA, COOMpPaTh YCTAaHOBKY W3
MPEAJIOKEHHOTO O0OpYOBaHHUsA, OIMUCHIBATH XOJ OMbITa U (HOPMYJIUPOBATH
BBIBOJIbBI;

BBITIOJIHATh NPSIMbIE HM3MEPEHUS TEMIEPATyphbl, OTHOCHUTEIBHOW BIIAXKHOCTH
BO3/lyXa, CUJIbI TOKA, HAIIPSHKEHHS ¢ UCTIOJIb30BaHUEM aHAJIOTOBBIX MPHOOPOB U
JATYMKOB (PU3UYECKUX BETUYNH, CPABHUBATH PE3YJIbTaThl UBMEPEHUN C YUETOM
3aJJaHHOM a0COJIFOTHON MOTPEIIHOCTH;

MPOBOAUTH HCCIEAOBAHUE 3aBHCHMOCTH OJHOW (DU3MYECKOW BEIUYHMHBI OT
JIPYToil ¢ UCTOJIB30BAaHUEM MPAMBIX W3MEPEHUN (3aBUCUMOCTH CONPOTUBIICHUS
IPOBOJHUKA OT €r0 JUIMHBI, IUIOLIAJH IIONEPEYHOr0 CEYEHUs] U YJIEIBbHOrO
COINPOTHUBJICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA, UYIIErO Yepe3 MPOBOJHUK,
OT HalpsHKEHUS HAa MPOBOJHHUKE, MCCIEAOBAHUE IIOCJIEA0BATEIIBHOTO U
NapajuleIbHOr0 COEIMHEHUW MPOBOJHUKOB): IJIAHUPOBATh HCCIIEI0BaHUE,
coOupaTh YCTAaHOBKY M BBITIOJIHATH U3MEPEHUS, CIeAys MPEAIOKECHHOMY TUIaHY,
(bUKCUPOBATh PE3yIbTAThI OJYYCHHON 3aBUCUMOCTH B BU/JIE TAOIUIT U TpaUKOB,
JIeTIaTh BBIBOJBI IO pE3yIbTaTaM UCCIIEOBAHUS,

NPOBOANTh KOCBEHHBIC HM3MEPEHHUS  (PU3NYECKUX BenwuuH  (yneiabHas
TEMJIOEMKOCTh BEIIECTBA, COMPOTHUBIICHHE MPOBOJHHKA, paboTa M MOIIHOCTH
ANEKTPUYECKOTO TOKA): IJIAHUPOBATh HU3MEPEHMUS, coouparb
AKCIEPUMEHTAIBHYIO YCTAHOBKY, CJEAYys MPEIJI0KEHHOM WHCTPYKUUH, U
BBIYHUCIISITh 3HAYEHHUE BEJIMUUHBL;

coOiroaTh MpaBUiia TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
000py1I0BaHHEM;

XapaKTepU30BaTh MPUHIUIIBI IEHCTBUS W3YYCHHBIX MPUOOPOB U TEXHUUECKHUX
YCTPOMCTB C ONMOPOH HA UX OMUCAHUS (B TOM UMCIE: CUCTEMA OTOIUIEHHUS JOMOB,
TUTPOMETP, NapoBasi TypOUHa, aMIIEpMETP, BOJIBTMETP, CUETUUK DIECKTPUIECKOM
HHEPTrUH, JIEKTPOOCBETUTEIbHBIE TPUOOPHI, HArpeBaTEIbHbIE ANEKTPONPUOOPHI
(mpumepsl), BJIEKTPUUECKHUE MPEIOXPAHUTEIH, 3JEKTPOMArHUT,
AIIEKTPOABUTATENb IOCTOSIHHOIO TOKA), HCIOJIb3ysd 3HAHHUS O CBOWCTBax
busnueckux SBICHUIN 1 HEOOXOANMbIE (PU3UYECKIE 3aKOHOMEPHOCTH;



pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTETBLHBIE TPUOOPHI 1O
CXeMaM M CXEMaTHYHBIM pPHUCYHKaM (KHUAKOCTHBIH TEPMOMETpP, TEPMOC,
NICUXPOMETP, TUTPOMETpP, JBUTATE]b BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbI DJIEKTPUUYECKUX IEeNe ¢ MOCieqoBaTeNIbHbIM U
napajuleNIbHbIM COEAMHEHHEM JJIEMEHTOB, pa3iuyasl yCIOBHbIE 0003HAaYEHUS
AIIEMEHTOB IEKTPUUECKUX 1ENEH;

IPUBOJUTE HPHUMEPHI (HAXOIUTh MH(POPMALMIO O MPHUMEpPAx) MPaKTUYECKOTO
UCIOJIb30BaHUs (PU3MYECKUX 3HAHUN B TIOBCEIHEBHOM KU3HH JUIsl 0OecTieueHUs
0€30MacHOCTH NpHU O0paIllEeHuU ¢ NPUOOpPaMH M TEXHUYECKUMHU YCTPOHCTBAMU,
COXpaHEHMs 370pOBbS M COOIIOAEHUS HOPM HKOJIOTMUECKOrO IOBEIACHUS B
OKpY>Karollel cpene;

OCYUIECTBIISITh IOUCK MH(pOpMALIMK PU3UYECKOTO cofepxanus B InTepHere, Ha
OCHOBE MMEIOIINXCS 3HAHUH U IyTEM CPaBHEHUS IOMOJIHUTEIIbHBIX HCTOYHUKOB
BBIIENIATh MH(POPMALIMIO, KOTOpas SBISETCS MPOTUBOPEUNBOM HIIM MOKET OBITh
HEJIOCTOBEPHOI;

UCIOJIb30BATh NPU BBHIMNOJHEHUM YYEOHBIX 3aJaHUM HAyYHO-TOMYJISPHYIO
JIUTEpaTypy (HU3HUECKOr0 COAEepKaHUs, CIPABOYHBIE MaTepUalbl, PECYPChl CETU
WuTepHer, Bianerh NpuéMamMu KOHCHEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHUs
uH(pOpMaIUK U3 OJTHON 3HAKOBOW CHUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIEC MICHbMEHHBIE U KPAaTKUE YCTHBIE COOOIIEeHUs, 00001as
MH(OPMALIUIO U3 HECKOJIBKUX HCTOYHHKOB (PU3MYECKOTO COAEpk aHUS, B TOM
qucie myOJIMYHO MPEeACTABIATh Pe3yIbTaThl IPOSKTHOM MIIM UCCIIE0BATEIbCKON
JIEATENIBHOCTH, MPU 3TOM T'PAMOTHO HCMOJIb30BaTh HW3YYEHHBIA MOHATUHHBIN
anmapat Kypca (pU3uKH, CONpOBOXKAATh BHICTYIUICHUE MPE3CHTAINECH;

IIPU BBHINIOJTHEHUU YUYEOHBIX MPOEKTOB U MCCIE0BaHUI (PU3NUYECKUX MPOLIECCOB
pacripeiensaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHUH C IOCTaBICHHBIMU
3aJladyaMM, CJIEIUTh 3a BBIIIOJHEHUEM IUIaHA JEHCTBUN M KOPPEKTUPOBATh €ro,
aJIeKBaTHO OLIEHWBAaTh COOCTBEHHBIH BKJIAJ B JEATENbHOCTh TPYMIbI,
BBICTPAaWBaTh KOMMYHUKATHBHOE B3aMMOJECHCTBUE, TMPOSBISAS TOTOBHOCTH
paspemniatb KOH(QIUKTHI.

K xonmy oOyuenuss B 9 kJacce npeiMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaxkaTh CHOPMUPOBAHHOCTD y 00YUaAIOIIUXCSl YMEHU:

UCIIOJIb30BaTh TOHATHUS: CUCTEMAa OTCYETA, MaTEepUalbHas TOYKA, TPACKTOpUS,
OTHOCHUTEIBHOCTh ~ MEXaHMYECKOro  JBWKEHHUsA, naedopmamus  (ympyras,
IiacTUyecKas), TpPeHHe, LEHTPOCTPEMUTEIbHOE YCKOpEHHE, HEBECOMOCTh U
neperpy3Ku, HEHTP TAKECTH, AOCOITIOTHO TBEPIOE TEJIO, IEHTP THKECTH TBEPIOTO
Tena, paBHOBECHE, MEXaHMYeCKHe KoyieOaHUsi W BOJHBI, 3BYK, MH(PPA3BYK U
YJIBTPA3BYK, 3JICKTPOMATrHUTHBIE BOJIHBI, IIKaJIa YJIEKTPOMArHUTHBIX BOJIH, CBET,
OJM30PYKOCTh U AaNIbHO30PKOCTb, CIIEKTPHI UCITYCKAaHUS U MOTJIOLIEHUSs, albda,
Oera- ¥ raMMa-u3Iy4eHUs], U30TOIb, iFepHas SJHEPreTHKA;

pa3nuyath sBJIEHUS (PAaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIMHEIHOE
JIBU)KEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE BUKEHHUE, CBOOOIHOE MajieHue
T€JI, PABHOMEPHOE JBH)KEHUE 110 OKPYKHOCTH, B3aUMOJICHCTBUE TEN, PEAKTHBHOE
NBYO)KEHUE, Koyie0aTeNbHOE JIBIKEHHME (3aTyXaloollue U BbIHYXJIECHHBIE
KoJie0aHwMsI), PE30HAHC, BOJTHOBOE JIBIDKEHHUE, OTPAKEHUE 3BYKa, MPSMOJIMHEITHOE



pacnpocTpaHeHHe, OTpPaKEHHE M MPEIOMIICHHE CBEeTa, IOJIHOE BHYTPEHHEE
OTpakeHHE CBeTa, pas3jokeHue Oelnoro cBeTa B CHEKTP U CJIOXKEHUe
CHEKTPAIBHBIX IBETOB, JHCIIEPCUS CBETA, C€CTECTBCHHAS PaJHMOAKTHBHOCTb,
BO3HUKHOBEHHE JIMHEHYATOrO CHEKTpa M3Iy4eHHs])) 10 OINHCAHUI0 HX
XapaKTePHBIX CBONCTB M Ha OCHOBE OIBITOB, JIEMOHCTPHPYIONINX JTaHHOE
dbuznueckoe sSBICHUE;

pacno3HaBaTh MPOSBICHUE MU3YYEHHBIX (PU3NYECKUX SIBICHUN B OKPY’KaIOIIEM
mupe (B TOM uucie (u3NYecKHe SBICHUS B MPUPOJE: MPUIUBBI U OTJIMBBI,
nerkeHue T1uiaHeT COJNIHEYHOM CHCTeMBbl, PEaKTUBHOE JBHIKEHUE IKUBBIX
OpPraHW3MOB, BOCIPHITHE 3BYKOB XKUBOTHBIMH, 36MJICTPSICEHUE, CEHCMUICCKUE
BOJIHBI, I[yHaMH, 5XO, I1IB€Ta TeJ, OINTHUYECKHUE SBICHUS B TIPUPOJIE,
OMoJIOTHYEeCKOe NEHCTBUE BHIUMOTO, YIBTPA(UOIETOBOTO U PEHTTCHOBCKOTO
U3ITyYEeHUN, €CTEeCTBEHHBI paJMOAaKTUBHBIA (OH, KOCMHUYECKHE Jy4H,
pPaJIMOAKTUBHOE W3ITyYCHUE MIPUPOIHBIX MHHEPAJIOB, NCHCTBUE PaTHOAKTUBHBIX
U3ITyYCHU Ha OPraHW3M 4YeJIOBeKa), NPH OTOM IMEPEBOJUTH IMPAKTUYCCKYIO
3a/1a4y B yueOHYIO, BBIJICNIATH CYIIECTBEHHbIE CBOWCTBA (TIPpU3HAKU) PUBUUECKUX
SIBIICHUI;

OMKCHIBaTh M3YYCHHBIE CBOWMCTBA Tel W (U3MUYECKHE SIBICHUS, HCIIOIb3YS
dbuznyeckne BEIWYUHBI (CPeAHsII W MTHOBEHHas CKOPOCTh Tella IpHU
HEPABHOMEPHOM JIBIXKCHHUH, YCKOPEHHE, IEPEMEIICHHE, ITYTh, YTII0Basi CKOPOCTh,
CHWJIa TPEHUsI, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOIHOTO T ICHUS,
BEC TeJa, UMITYJIbC Teja, UMITYJIbC CHJIbI, MEXaHW4YecKas paboTa M MOIIHOCTH,
NMOTEHIIMANbHASL DHEPTUs TeNla, NOJIHATOTO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTCHIIMATbHAS JHEPTUS CXKATOW TMPYKUHBI, KHHETHUYECKAas DHEPTrus, TOJHas
MeXaHWUYeCKasi SHEPTHsl, IEPUOJT U 4acTOTa KOJeOaHUM, IITMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUSI CPEIbI), TIPU
OTMCAHWUH MPABUIBHO TPAKTOBATH (PU3UYECKUIN CMBICI UCIIOJIb3YEMbIX BEJIMYHUH,
o003HaYeHUs] W eAUHMIBI (U3MUECKHX BEIUYHH, HAXOIUTh (HOPMYJIBL,
CBSI3BIBAIONINE JAaHHYIO (PU3WUECKYI0 BEIUYMHY C JPYTMMH BEIMYHHAMH,
CTPOUTH TpadUKH U3yUYCHHBIX 3aBUCUMOCTEN (DU3MYECKUX BEITUYHH,
XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UUYCCKUE SBJICHUS WU MPOIECCHI, UCTIOIB3YS
3aKOH COXPAaHEHUS DHEPIHH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHITUI
CYNEpIO3UIMN CHJI, TPUHITUI OTHOCHUTEIbHOCTH [ amwmiies, 3akoHbl HpIOTOHA,
3aKOH COXPaHEHUS UMITYJIECA, 3aKOHBI OTPAKEHUS U TIPEIIOMIICHHUS CBETA, 3aKOHBI
COXpaHEHMsI 3apsAJ0BOTO M MACCOBOTO YHCEII MPU SIEPHBIX PEAKIUSIX, TIPH ITOM
JlaBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3alHCHIBATh €0 MAaTEMAaTUYECKOE
BBIPAKEHUE;

OOBSACHATH (PU3HUYECKHUE TIPOIIECCHI U CBOWCTBA TEJ, B TOM YHCJIC U B KOHTCKCTE
CUTyalluld TPAKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBIATh MPUYHHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH 0OBICHEHHE U3 2—3 JIOTUYECKUX IIaroB C OMOPOn
Ha 2-3 M3yYCHHBIX CBOWCTBA (PU3WYECKUX SIBICHUH, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemiath pacuéTHble 3aayu (OMMparolluMecs Ha cucTteMy U3 2—3 ypaBHEHHU),
UCTIONIb3YsI 3aKOHBI W (OPMYJIBI, CBSI3bIBAIONINE (DU3UYECKUE BEIMYUHBI: HA
OCHOBE aHajlM3a YCJIOBHUS 3a/ladyd 3alUChIBaTh KPATKOE YCJIOBUE, BBISBISTH



HEIOCTAIOIME WIM H30BITOYHBIE JaHHbIE, BbIOMpAaTh 3aKOHBI U (OPMYIIbI,
HEOO0XOAUMBIE JUIs PEIIEHHs], IPOBOAUTH PACUETHI M OLIEHUBATH PEATUCTUYHOCTh
MOJYYEHHOTO 3HAYCHUST (PU3NUIECKON BETHINHBL;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOLIN (PU3NUECKUX
METOZIOB, HCHOJB3ys] OMUCAHWE WCCIEAOBAHUS, BBIACIATH MPOBEPIEMOE
OPEIOI0XKEeHHe,  OLEHMBATh  IPAaBWIBHOCTb  MOPSJIKAa  MPOBEJIEHUS
UCCIICZIOBAaHUS, JIeTIaTh BBIBOABI, HHTEPIPETUPOBATH PE3YIbTAThl HAOIIOACHUN U
OTIBITOB;

IPOBOJUThH ONBITHl MO HAOMIOACHUIO (PU3WYECKUX SIBICHUH WIN (PU3UUYECKUX
CBOWCTB Tell (M3y4eHHe BTOPOTro 3aKoHa Hpl0TOHA, 3aKOHA COXpPaHEHUS YHEPTHH,
3aBUCUMOCTb IEpHoa KojeOaHUil MPYKUHHOTO MasTHHUKAa OT MAacChl rpy3a U
KECTKOCTH TIPYKUHBI W HE3aBHCHUMOCTh OT aMIUIUTYABl MajblX KoJeOaHW,
IpSMOJIMHEHHOE PaclpoCTpaHEeHHE CBETa, pa3okKeHHe Oeoro cBera B CIEKT,
U3Y4YEHHE CBOMCTB M300pak€HUsl B IUIOCKOM 3€pKalie U CBOMCTB M300paKeHUs
npeaMera B coOuparomiedl JMH3e, HaONIoJeHHWEe CIUIOMIHBIX M JIMHEHYaThIX
CHEKTPOB M3JIYUYEHHSI): CAMOCTOSITEIbHO COOMPATh YCTAHOBKY U3 M30BITOYHOTO
Habopa o0O0OpynOBaHHS, OIKCHIBATH XOJ ONBITA W €ro pe3yibTaThl,
(bopMyIMpPOBaTH BHIBOBI;

IPOBOJIUTH IPHU HEOOXOTMMOCTH CEPUIO MIPSMBIX U3MEPEHHIA, OTIPEICIIss CPeTHEe
3Ha4YeHHE U3MepsieMol BeIMYUHbI ((POKyCHOE pacCcTOsHUE COOMPAIOLIEH TUH3BI),
000CHOBBIBAaTH BHIOOP crioco0a u3MepeHus (M3MEepUTEIBLHOTO TPUOopa);
OPOBOJIUTh  HUCCIIEAOBAHHWE  3aBHUCUMOCTEH  (PU3MUECKHUX  BEIMYUH  C
UCTIONH30BAHUEM TPSAMBIX W3MEPEHUH (3aBHCHMOCTH IMYTH OT BPEMEHH TIPHU
PaBHOYCKOPEHHOM JIBM)KCHHU 0€3 HadajJbHOW CKOPOCTH, MepHoja KojeOaHun
MaTeMaTUYEeCKOr0 MAasATHHUKA OT JUIMHBI HUTH, 3aBUCHUMOCTH YTJIa OTPaKCHHS
CBETa OT yIja MajeHus U yIiia MpeJOMJICHHUS OT yria MaJeHus): TUIAHUPOBaTh
UCCIIeZIOBaHUE, CAMOCTOATEIBHO COOMPATh YCTAaHOBKY, (PUKCUPOBATH PE3yIbTaThI
MOJIyY€HHON 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUZE TaOJIULl U TPaduUKOB,
JIeNIaTh BBIBOJBI 110 pe3yjIbTaTaM HCCIIeI0BaHUS;

IPOBOJIUTH KOCBEHHBIC M3MEPEHHSI (PU3NYECKUX BEIWYHH (CPEIHSSI CKOPOCTh U
YCKOpPEHHE Teja MpU PaBHOYCKOPEHHOM JBM)KEHHHU, YCKOPEHHE CBOOOIHOTO
najsieHus, OKECTKOCTh TPYXHUHBI, KOIPQPHUIMEHT TpPEHUs  CKOJIBKEHUS,
MexaHu4eckass paboTa W MOIIHOCTh, YacTOTa U TMEpHoJ KoJjeOaHui
MaTeMaTUYECKOT0 M MPYKHMHHOTO MAasTHUKOB, ONTHYECKas cuja coOmparomeit
JWH3BI, PAJUOAKTUBHBIM  (OH): TIIaHMpPOBATh HW3MEpPEHHs, COOMpPATh
OKCHEPUMEHTAIBHYI0O  YCTAaHOBKY W  BBINOJHATH  W3MEPEHHs,  CIeays
NPE/UI0KEHHOW MHCTPYKIIUU, BEIYUCIIATh 3HAUCHUE BEIMYMHBI 1 aHATU3UPOBATh
MIOJTYYCHHBIE PE3YJIbTAThI C YIETOM 3aIaHHOM MOTPEITHOCTH U3MEPEHUH;
coOmo1aTh MpaBWiIa TEXHUKH OE30MacHOCTU Mpu paboTe ¢ 1abopaTOPHBIM
000py1I0BaHUEM;

pa3nuyaTh ~OCHOBHBIE NPHU3HAKM  HM3YYCHHBIX  (U3WYECKHUX  MOJEIEH:
MaTepHualibHasi TOUKa, a0COIIOTHO TBEPIOE TENO, TOUEUHBIN UCTOYHUK CBETA, JIyY,
TOHKasl TNH3a, JIAHETapHAast MOJIETh aTOMa, HyKJIOHHAsI MOJIETh aTOMHOTO SI/1pa;
XapaKTepU30BaTh MPUHIUIBI ASHCTBUS M3YyUYEHHBIX NMPUOOPOB U TEXHUUECKUX
YCTPOWCTB C OIMOpPOM Ha WX OMHCAHUA (B TOM YHCIE: CIUIOMETP, HATUYUKU



IIOJIOKEHUSI, PACCTOSHMS M YCKOPEHHMs, pakera, 3XOJIOT, OYKH, IEPHUCKOI,
¢doroanmapar, ONTUYECKHE CBETOBOJBI, CHEKTPOCKOIN, JO3MMETp, Kamepa
Bunecona), wucnone3ys 3HaHMS O CBOMCTBaxX (DM3MYECKUX SBICHUH U
Heo0XoanMble (pru3HuecKre 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl M CXEMATHUYHbIE PHUCYHKHM H3YYEHHBIX TEXHMUYECKHX
YCTPOWCTB, HM3MEPHUTENBHBIX MPUOOPOB U TEXHOJOTMYECKUX IPOLECCOB IpU
pEIIEHUN Y4eOHO-NPAaKTUYECKUX 3a/ad, ONTUYECKUE CXEMBI ISl MOCTPOEHUs
N300pakeHuH B IJIOCKOM 3€pKajie U coOMparoliei J1H3e;

OPUBOANUTH HPUMEpPHI (HaXOOUTh MH(GOPMAILMIO O MPUMEpax) MPaKTUYECKOIo
MCIOJIb30BaHMS (PU3MUECKUX 3HAHUN B MIOBCEIHEBHOM JKU3HM JUIsl 00ecTieueHus
0€30MacHOCTH MpHU OOpaIEHUH ¢ MPUOOpaMU U TEXHUYECKUMHU yCTPOWCTBAMHU,
COXpaHEHMs 370pOBbS U COONIOACHHUS HOPM HKOJIOTMUECKOrO IOBEIACHUS B
OKpPYKaIoILEH Cpene;

OCYUIECTBIISITh MOUCK MH(pOpMaluu (PU3NYEcKoro cojaepkanus B MHTepHere,
CaMOCTOATEIBHO (POPMYIIHPYsI TOUCKOBBIH 3a11poC, HAXOAUTD IYTH ONPEICIICHUS
JIOCTOBEPHOCTH TOJYYEHHON WMH(OpManuu Ha OCHOBE HMMEIOIIUXCS 3HAHUU U
JIOTIOTHUTENbHBIX UCTOUYHUKOB;

UCMOJb30BaTh IPU BBIIOJHEHUH YYE€OHBIX 3aJaHUi HAy4YHO-TIOMYJISIPHYIO
JIUTEpPaTypy (HU3HUECKOro COAEepKaHuUsl, CIPABOYHbIE MaTepuaibl, PECYpChl CETU
WuTepHer, BianeTh NpuéMamMM KOHCIEKTHPOBAHMs TEKCTa, MPeoOpa3oBaHUs
nH(popMaIuu U3 OJTHON 3HAKOBOW CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbBIC IMCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
UH(OpPMALIUY U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO COJEpKaHUs, TyOIMIHO
IIPECTABIATh PE3YNbTATH IPOEKTHON WJIM MCCIEAO0BATEIBCKON JAEATENbHOCTH,
IpU OTOM TIPAMOTHO MCHOJIb30BaTh W3YyYCHHBIM NOHATUHHBIA ammapar
u3y4aemoro paszenia (PU3MKUA U CONMPOBOXKAATh BHICTYIUIEHUE MPE3EHTALMEH C
y4€TOM 0COOCHHOCTEH ay/IMTOPUU CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHuUe pa3iesioB U TeM (undposbie)
KonTpoabusie IIpakTnuyeckue
n/n NPOrpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
Pa3zpnes 1. ®u3uka v e€ pojib B IO3HAHUM OKPY/KAKOLIEr0 MUPA
1.1 ®dusuka - HayKa O MPUPOIE 2 bubsmorexa TIOK
) y pPHpoA https://m.edsoo.ru/7f416194
bu6anoreka IIOK
1.2 (DUSIIECKIE BETHHMHEL 2 ! https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHay4YHBIN METO/ > 1 bu6mmoreka [IOK
) TMO3HAHUS https://m.edsoo.ru/7f416194
Uroro no pazaeny 6
Paspnen 2. IlepBoHayaibHbIe CBECHHUS O CTPOCHUH BelleCTBA
2.1 Crtpoenue BelecTa 1 bubmorexa IIOK
' P B https:/m.edsoo.ru/7f416194
29 JIBr>KeHrEe U B3aMMOJECHCTBUE ) 1 bubnuoreka [JOK
) YaCTHI] BEI[ECTBA https://m.edsoo.ru/7f416194
bub6anoreka IIOK
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 https://m.edsoo.ru/7f416194
Uroro mo pazaeny 5
Paznen 3. /IBu:xeHune u B3auMoielCTBHE TeJl
bu6mmoreka IIOK
31 MexaHIreckoe ABIDKCHHE 3 https://m.edsoo.ru/7f416194




bu6mmoreka [IOK

32 Hrepuus, macea, mioTHOCTS 4 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Crna. Brer cun 14 https://m.edsoo.ru/7f416194
Hroro no pazneny 21

Paznen 4. JlaBinenue TBEpABIX TeJ, )KUAKOCTE U ra3oB

[aBnenue. [lepenaya naBieHus

4.1 TBEPILIMU TEJIAMU, KUIKOCTIMA U 3 bubmiorexa IIOK
) P » KA https://m.edsoo.ru/7f416194
razaMu
bu6mmoreka [IOK
4.2 Jlapnerue xuaKocTy > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATMocdepHOe 1aBiIcHHE 6 https://m.edsoo.ru/7f416194
44 JleiicTBUE )KUAKOCTH U ra3a Ha 7 bu6mmoreka IIOK
) MOTPYXKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paspnen S. Pabora 1 MOIIHOCTB. JHEpPrus
bu6mmoreka IIOK
>1 Pabora u mommoCT® 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpocthie mexanm3mb! > https://m.edsoo.ru/7f416194
bu6nmuoreka LIOK
>3 Mexanueckas sueprus 4 https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
Pe3epBHOE Bpems 3




OBILIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

68

12




8 KVIACC

Kosaun4vecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposwbie)
Kourpoabsusie IIpakrnuyeckue
n/n MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pasnen 1. TensioBbie siBJICHUS
1.1 CtpoeHue u CBOMCTBA BEIIECTBA 7 bubmorexa TIOK
' P H https://m.edsoo.ru/7f4181ce
bu6anoreka IIOK
1.2 Teruiossie mpotecch! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3zpnen 2. DnekTpryeckne 1 MATHUTHbIE SIBJICHUS
2 Sapmenmme reman : | bubmiorexa LIOK
' P . https://m.edsoo.ru/7f4181ce
B3aUMOJCICTBHE
. . bubnuoreka [IOK
2.2 [TocTOSIHHBIN PAEKTPUYECKUIN TOK 20 2 7 https://m.edsoo.ru/7f418 1 ce
bub6anoreka IIOK
23 MarHuTHIC ABACHHA 6 ! = https://m.edsoo.ru/7f4181ce
bub6anorexa IIOK
2.4 ONCKTPOMATHHTHAA MHIYKIM 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 63 4 145

I[TPOTPAMME




9 KJIACC

KosnvecTBO yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposwbie)
Kourpoabsusie IIpakrnuyeckue
n/n MPOrpamMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. Mexannuyeckue siBJICHUSA
1.1 MexaHndyeckoe IBUKEHUE U 10 1 bu6mmoreka [IOK
' CIocoObI €ro OMUCaHUs https://m.edsoo.ru/7f41a4a6
. bu6mmoreka IIOK
1.2 BaanmozeHicTBHe e 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6anoreka IIOK
1.3 3aKOHbI COXpaHEHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pazgen 2. MexaHu4yeckue KoJe0aHUs M BOJTHbI
bu6anorexa IIOK
2.1 Mexanueckue koneoara 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnyeckue BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f4 1 adat
Uroro mo pazaeny 15
Paspnen 3. DileKTpPOMarHuTHOE 10J1€ U 3JIEKTPOMAarHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 ) bubnuoteka [IOK
' 3JIEKTPOMArHUTHHIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
Pa3znea 4. CBeToBbI€ SIBJICHUS
4.1 3aKOHBI pacpOCTPAHEHUS CBETA 6 2 bubmorexa TIOK

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




bu6mmoreka [IOK
4.2 JIuH3BI 1 ONTHYECKHE TPHUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxxenue 0enoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Paznen 5. KpanroBble IBJIeHUA

51 Hcnyckanue v norsomeHue cBera 4 bu6mmoreka [IOK
) aTOMOM https://m.edsoo.ru/7f41a4a6
bu6anoreka IIOK
5.2 CTpocHue aToMHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
3.3 slnepuere peakiuu 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. [loBTopuTe/ibHO-00001IaI01IMIT MOAYJIb
o HOBT())EZHHe II;I 06(;6£IGHI;I(C o . Bubnmorexa [[OK
) COACPHAHUA Kypea QU3HKH 3 https://m.edsoo.ru/7f41a4a6
KJ1acc
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME







IHOYPOYHOE INIVTAHUPOBAHHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KoHTpoJubHbIe
padoThI

Hara

IIpakTHueckue
p H3y4YeHMsI

padoThI

DJIeKTPOHHBbIE HU(PPOBbIE
oOpa3oBaTe/ibHbIE

pecypchbl

®dusuka — HayKa o
npupone. SBnenus
npupoasl. dusnyeckue
SABJICHUS

MexaHuueckue, TeIUIOBbIE,
AIIEKTPUUECKUE,
MarHHUTHBIC, CBETOBEIC,
3BYKOBBIC SIBJICHUS

duznyecKkue BETMUUHBI U
WX U3MEpPEHUE

VYpoxk-uccnenoBanue
"N3mepeHue TeMiepaTypbl
MIPU TIOMOILHU KUJKOCTHOTO
TepMOMETpa U 1aTunKa
TeMIeparyps”

Kak ¢usuka u npyrue
€CTCCTBCHHBIC HAYKU
U3YYarOT MPUPOTY.
EcTecTBeHHOHAYYHBIN
METO,T TTO3HAHUSI.
Onucanue puU3NIECKUX
SIBJIEHUI C IIOMOIIBIO
MoJieaei

bu6mmoreka IIOK
https://m.edsoo.ru/ff09f72a




VYpok-uccneaoBaHue
"IIpoBepka runoTessl:
JaJIbHOCTB MOJIETA IIAPUKA,
MYIIEHHOTO
TOPU3OHTAIBHO, TEM
OoJIblIIE, YeM OOJIbIIIE
BBICOTA MycKa"

CrtpoeHue BelecTna.
OTMBITHI, TOKa3bIBAIOIIHE
JIMCKPETHOE CTPOEHUE
BEIeCTBa

bu6anoreka IIOK
https://m.edsoo.ru/ff09fe0a

10

JIBH>KeHUE YacTull
BEIIIECTBA

Ypok-ucciaeaoBanme
«OMbITHI 10 HAOIIOIEHUIO
TEIJIOBOT'O PACIIUPEHUS
ra3soB»

ArperatHbie COCTOSHUS
BELIECTBA

bu6anoreka IIOK
https://m.edsoo.ru/ff0a013e

11

B3anMocBs3bp Mexy
CBOMCTBaMH BEILIECTB B
pPa3HBIX arperaTHhIX
COCTOSIHUSIX U X
ATOMHOMOJICKYJISIPHBIM
ctpoerreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0378

12

Mexannyeckoe IBUKEHUE.
PaBHOMepHOE 1
HEPABHOMEPHOE JIBUKECHUE

bubmuoreka [IOK
https://m.edsoo.ru/ff0a05c6




13

14

Cxopoctb. Equauiibt
CKOpPOCTH

Pacuer nyTu u BpeMeHu
JIBKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a079¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0ae4

15

16

WNuepuust. 3aKkoH MHEPLIUH.
B3aumopneiicTBue TN Kak
MpUYNHA U3MEHEHUS
CKOPOCTH JIBUKEHHUS TEJ
IInoTHOCTH BemiecTRa.
Pacuer maccel m 00beMa
TeJIa 0 €ro MJIOTHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0c10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee

17

JlaGoparopnas padota
«Orpenienenre IOTHOCTH
TBEPAOIO TEIa»

18

19

Pemienue 3aga4d mo teme
"ITnoTrHOCTH BeliecTna"
Cuna kak xapakTepUCTHUKa
B3auMoiecTBus Ten. Cuna
ynpyroctu. 3akoH ['yka

bu6anoreka IIOK
https://m.edsoo.ru/ff0al23c

20

Jlaboparopnas paborta
«/3yuenue 3aBUCUMOCTH
pacTsokeHus (aedopmariim)
MIPY>KUHBI OT MPUJIOKEHHON
CUJIBD»

21

22

SIBnenue tarorenus. Cuna
TSDKECTH

CBs13b MeXAy CUIION
TSKECTH M MAacCOM Tena.

bu6nuoreka [IOK
https://m.edsoo.ru/ff0al778




Bec Tema. Pemenue 3agau
o teMe "Cuia tsoxect"

Cuna TspKeCTH Ha APYTHX

23 mwianetax. duznueckue bubmmorexa ITOK
https://m.edsoo.ru/ff0al1502
XapaKTEPUCTUKU TIJIAHET
24 N3mepenue cu. bubnuoreka [IOK
Jlunamometp https://m.edsoo.ru/ff0al8cc
bu6anoreka IIOK
25 Bec Tena. Hesecomocrs https://m.edsoo.ru/ff0al778
CioxeHue aByX Cul,
26 HaITPaBJICHHBIX 110 OJHOU bubanoreka LHOK
IPSIMOH. https://m.edsoo.ru/ff0ala70
PaBHOAelcTBYIOIIAS CHJT
7 Pemienue 3agau mo reme
"PaBHoneiicTByrOMmas cui"
Tpenue cKoIbXEHUS U
28 T}feHI/Ie nokost. Tpenue B bubmmorexa [TOK
https://m.edsoo.ru/ff0alb9c
MIPUPOJIE U TEXHUKE
JlaGopartopnas pabota
«/3yuenue 3aBUCUMOCTH
WJIBI TPEHUS CKOJIbKCHHUS
29 gT cnmlie):[aBnecHI?m u ) bubmorexa ITOK
https://m.edsoo.ru/ff0alcc8
xapakTepa
COTIPUKACAIOIIINXCSI
ITIOBEPXHOCTEMN»
Pemienne 3amau Ha
30 onpeaeieHue

PaBHOAECHCTBYIOIIECH CUITBI




31

Pemenune 3ama4 no temam:
«Bec tena», «['padudeckoe
U300pakeHUue CUI»,
«Cunely,
«PaBHOIENCTBYIOIIASL CHID)

bu6anorexa IIOK
https://m.edsoo.ru/ff0alde0

32

33

KonTponsHas pabdora o
TeMaM: «MeXxaHu4ecKoe
IBHKEHHEY, «Macca,
IUIOTHOCTHY, «Bec Temay,
«I"paduueckoe
HU300pakeHUE CUI»,
«Cuitb»

Hasnenne. CiocoObt
YMCHBIIICHHSI U YBEITHICHHUS
JaBJICHUS

bubnuoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

35

36

37

JlaBiieHue rasa.
3aBUCUMOCTh JaBIICHUS
rasa ot o0béma,
TeMIEpaTyphbl

Ilepenaua naBieHus
TBEPABIMU TEJIAMH,
JKUJIKOCTSIMHU M Ta3aMH.
3akon Ilackans

JlaBiaeHue B )KUJIKOCTU U
rase, BbI3BaHHOE JCHCTBUEM
CHIIBI TSHKECTHU

Pemntenue 3amad mo teme
«/laBieHrEe B )KUJIKOCTH U
rasze. 3akoH Ilackamnsay

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2376

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a25b0

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a2718

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a2826




bu6mmoreka [IOK

38 Coobmatompuecs cocy st https://m.edsoo.ru/ff0a2970
39 ['mnpaBnnueckuil mpecc Bubmmorexa [TOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopmineBoi
JKHJIKOCTHBIH HACOC
Atmocdepa 3emin.
[TpuauHEI CyIIeCTBOBAHUS
A1 BO3JIYIITHOM 000JIOUKH but6mmoreka [IOK
3emian. 3aBUCHMOCTD https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO JaBJICHUS OT
BBICOTHI HaJl ypPOBHEM MOPSI
42 Bec Bo3yxa. bu6mmoreka [IOK
ATMocdepHOe JaBieHHe https://m.edsoo.ru/ff0a2b5a
43 ?;ii?;iﬂeoasgfcq)eplmm bubanoreka [JOK
) https://m.edsoo.ru/ff0a2da8
Toppuuennu
BHUCUMOCTD
44 E:Moz(beglcioro JABIICHUSI OT bubmorexa TIOK
https://m.edsoo.ru/ff0a2fc4
BBICOTHI HaJl yPOBHEM MOPsI
45 i?;)cl)\ii;;;zizp;af;eﬁne Ha bubmorexa TIOK
https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
Pemntenue 3amau mo teme
46
"ATMocdepHoe gaBieHue"
JlelicTBHE JKMIKOCTH M ra3a Butmiorexa [[OK
47 Ha IIOTPY>KEHHOE B HUX

TeN0. ApXUMe0Ba cuia

https://m.edsoo.ru/ff0a3276




48

JlaGopaTtopnas pabota
«Omnpenenenue
BBITAJIKUBAIOIICH CHUJIBI,
JICVCTBYIOIIIEH HA TEJO,
MOTPY>KEHHOE B KUJIKOCTH

bu6anorexa IIOK
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas padota 1o
teme «MccrnenoBanue
3aBUCUMOCTH Beca Tena B
BOJIE OT 00BEMa
MOTPY>KEHHOU B KUJKOCTh
YaCTH TeJIay

bu6anorexa IIOK
https://m.edsoo.ru/ff0a3514

50

51

52

IlnaBanue Ten

JlaGopaTtopnas pabota
"KonctpyupoBanue
apeoMeTpa Uiu
KOHCTPYUPOBAHUE JIOJKH U
oIpeiesieHue €€
rpy30noabEMHOCTH"
Pemenue 3anau nmo remam:
«IInaBanue cyaos.
BoznyxomnaBanue»,
«/laBiieHME TBEPIBIX TEII,
JKUIKOCTEHN U ra30oB)

bu6anoreka IIOK
https://m.edsoo.ru/ff0a3a96

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a3654

53

54

Mexannueckas padorta

MormnHocTts. Enuanne!
MOIIIHOCTH

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a3f82

bu6nmuoreka LIOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccnenoBanue
"Pacuét montHoCTH,




56

57

pa3BUBAEMOM NIPU MOAbEME
o jectuauie"

[IpocThie MEXaHU3MBI.
Prruar. PaBHoBecue cuil Ha
pbryare

KonrtponpHnas pabota no
TeMe «/laBneHue TBepabIX
TeJ, )KUJKOCTEN U ra3oB» /
Bcepocculickas
npoBepoyHas pabora

58

PesepBHblii ypok. Paborta c
TEKCTaMH I10 TeMe
«/laBenue TBEPABIX TE,
KHUJIKOCTEH U ra30B» /
Bcepocculickas
npoBepoyHas padoTa

bu6anoreka IIOK
https://m.edsoo.ru/ffO0a4ffe

59

Pbruaru B TexHuke, ObITY U
npupoe. Jlaboparopuas
pabota «HccnenoBanue
YCJIOBUI paBHOBECHS
pbIyara»

0.5

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a478e

60

61

Pemenue 3agau no reme
«YcoBHUsI paBHOBECUS
pbryara

Kosdpunuent nonesnoro
IEeNCTBUS MEXaHU3Ma.
JlabopaTopHast paboTa
«M3mepenne KIIJ{
HaKJIOHHOM IIJIOCKOCTH

0.5

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a48a6




62

63

64

Pemenwue 3aga4 1mo reme
"Pabora, momHocTh, KIT/"
MexaHnudeckas SHEpTHs.
Kunernueckas u
MOTEHITHAIbHAS SHEPT U

3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

bu6anorexa IIOK
https://m.edsoo.ru/ff0a4252

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

66

YPOK-3KCIIEpUMEHT I10
TeMe "DKCIIEpUMEHTAIIBHOE
ompeieNIeHUe U3MEHEHHUS
KUHETUYECKON U
MOTEHIIMATIbHOI SHEPTrUun
MIPU CKAaTHIBAHHUH TEJIa 110
HaKJIOHHOM MJIOCKOCTH"

KontponsHas pabora mmo
Teme «Pabora 1 MOIITHOCTE.
DHeprus»

67

68

PesepBHrIii ypok. Pabora ¢
TEKCTaMH 110 TeMe
"MexaHn4eckoe
JBY>KEHHE"

PesepBHrIii ypok. Pabora ¢
TekcTtamu 1o Teme "Pabora.
MomtHocTb. DHeprus"

OBIIEE KOJIMYECTBO YACOB
I10 TTPOT'PAMME

68

12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6




8 KJIACC

KoauuyecTBo 4acoB

DJIeKTPOHHBbIE MU(PPOBbIE

Ne Jara
Tema ypoka Koutpoabubie IIpakTuueckue o0pa3oBarTe/ibHbIE
n/n Bcero H3y4YeHMs
padoThI padoThI pecypchl

OCHOBHBIE MTOJIOKEHUS

1 MOJIEKYJISIPHO- 1 bubnuoreka [IOK
KMHETUYECKON TEOPUU U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIC TTOATBEPKICHHS

’ Macca n pazmep aToMOB 1 1
MOJIEKYJI
Mopnenu TBEpIOTO

3 )KI/I;[KOFO u r§§006;)a3H0r0 1 bubmmorexa HOK

. https://m.edsoo.ru/ff0a540e

COCTOSIHUH BELIECTBA
OOBsicHEeHHE CBOMCTB
TBEPJOTO, )KUJIKOTO U

4 razo00pa3HOrO COCTOSIHUM |
BELIECTBA HA OCHOBE
MTOJI0KEHUN MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU

5 Kpucrannuyeckue u 1 bubanoreka HOK
amopdHbIe Tena https://m.edsoo.ru/ff0a5800
CwmaunBaHue u

6 KaWUIAPHOCTb. | bubanoreka [HOK
[ToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HATSDKCHUE

7 TermoBoe pacimpesue u 1 bubanoreka [HOK

CXKXaTue

https://m.edsoo.ru/ff0a5a26




Temneparypa. CBsi3b
TEeMIIEPaTyphl CO

BBIJICTIIEMOTO UM TIPU
OXJIAXKJICHUH

8 CKOPOCTBIO TETJIOBOTO
JIBUKCHUS YaCTHI]
BuyTpeHnss sHeprusi.
9 CHZCEGSLI I/I3M6H£HI/I$I bubmmorexa ITOK
N https://m.edsoo.ru/ff0a5c60
BHYTpEHHEH dHEPTUH
10 Bunbl Tenonepenaun bubmmorexa HOK
https://m.edsoo.ru/ff0a6412
VYpok-koH(pepeHus
"[IpakTHaeckoe
1 HCIIOJIb30BAHUE TEILIOBBIX bu6mmoreka [IOK
CBOCTB BEIICCTB U https://m.edsoo.ru/ff0a65c0
MaTepHaIoB B IEIAX
sHeprocOepexeHus"
12 KoanuecTBO TEmI0THI. bu6anoreka IIOK
VY nenbHas TEMI0EMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO
13 6251ch21. TennooOmen u bubmorexa IIOK
https://m.edsoo.ru/ff0a7088
TEIJIOBOE PaBHOBECHE
JlaGopartopnas pabota
"UccnenoBanue siBJICHUS
14 TGHJIOOgMGHa pu bubmmorexa OK
. https://m.edsoo.ru/ff0a6a98
CMEIIMBAHMH XOJIOAHOM 1
ropsityeit BoJibI"
Pacuer xonuuecTBa
TEIIOTHI, HEOOXOUMOTO
15 JUIsl HarpeBaHus Tena u




JlaGopaTtopnas pabota

16 "OnpexaeneHue yaeabHOU brbmuorexa IIOK
" https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
Heprus TOILIHMBA.
17 ?’I[Z§LHaﬂ Zegnoia brbmuorexa IIOK
https://m.edsoo.ru/ff0a7b5a
CropaHus
[InaBneHue u
18 Kprcranmccnx tex Buorexa LIOK
’ https://m.edsoo.ru/ff0a71d2
VY nenbHas Temmiora
IIJIaBIICHUS
10 | "npomerame ommemo BuGnrorerca LIOK
" https://m.edsoo.ru/ff0a72fe
TEIUIOTHI IIJIaBIICHUS JIbJ1a
20 [Tapoo6pa3oBanue u bubanoreka [JOK
KoHAeHcanus. Mcnapenue https://m.edsoo.ru/ff0a740c
Kuneunue. Y nenpuasg
TEIuI0Ta MapooOpa3zoBaHus
71 1 KOHJICHCAITUH. bu6mmoreka [IOK
3aBUCUMOCTb TEMIIEPATYpPhI https://m.edsoo.ru/ff0a786¢
KHUIICHUS OT aTMOC(HEPHOTO
JIaBJICHUS
BrnaxxnocTs Bo3ayxa.
o | Aoparopms puos uGmorera 10K
. https://m.edsoo.ru/ff0a7628
OTHOCUTEJIBLHOM BIAKHOCTH
BO3/IYyXxa"
Pemienue 3amau Ha
23 ONpeAesICHNE BIAXKHOCTH

BO3/yXa




24

[TpuHIIUTIBL PaOOTHI
TETUIOBBIX JIBUTATEICH.
[TapoBast TypOuHa.
JIBUTaTeNb BHYTPEHHETO
CropaHus

25

KII/I TermoBoro
nasurarens. TennoBsie
JIBUTATEJTU U 3alllUTa
OKpYXarouIeH cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0a7c7c

26

3aKOH COXpaHEHHUS U
IpeBpalleHus] SHEPTUHU B
TEIUIOBBIX MpoLeccax

27

28

ITonroToBka K
KOHTPOJIBHOU padoTe 1mo

TeMme ""TernIoBbIe ABJICHUS.

H3meHeHue arperaTHbIx
COCTOSIHUH BerecTsa"

KonTponrsHas padora o

TeMe ""TernIoBbIe ABJICHUS.

N3menenune arperaTHbIx
COCTOSIHM BemiecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a86ae

29

30

OnekTpuzanus tei. /[Ba
POJIa IIEKTPUUYECKUX
3aps]10B
Ypok-uccnenoBanue
"DnexTpuzanus Tea
WHIYKLIHAEH U IIpU
CONPUKOCHOBEHUU"




31

B3aumoneiictBue
3apsKEHHBIX TeJl. 3aKOH
Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

33

34

DIIEKTPUUECKOE TOJIE.
HanpsxeHHOoCTh
AIIEKTPUYECKOTO TOJIS.
[IpuHUuMn cynepno3uuuu
ANEKTPUYECKUX IMOJIEH
Hocurenu smektpuueckux
3apsi0B. DIIEMEHTaPHBIN
3apsan. CtpoeHue aToMa

IIpoBogHUKH 1
JIAATIEKTPUKH. 3aKOH
COXpaHEHHUs
ANEKTPUYECKOTO 3apsaa

bu6anorexa IIOK
https://m.edsoo.ru/ff0a8a0a

bu6anoreka IIOK
https://m.edsoo.ru/ff0a8ef6

35

36

37

38

Pemienue 3agau Ha
IIPUMEHEHNE CBOMCTB
JJIEKTPUYECKHUX 3aPsI0B

DIIEKTPUUECKUH TOK,
YCJIOBHSI €T0
CyIlIECTBOBAHUA.
HcTounuku
3IEKTPUYECKOTO TOKA

JIeficTBHS 3IIEKTPUYECKOTO
TOKa

Ypok-uccnenoBanue
"leiicTBUE
3JEKTPUYECKOrO MOJIS Ha
MIPOBOJIHUKY U
JUBJIEKTPUKH"

bu6mmoreka IIOK
https://m.edsoo.ru/ff0a90cc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0a96b2




DNEeKTPUIECKUI TOK B

39 MeTasulax, KUJKOCTIX U bubmmorexa HOK
’ https://m.edsoo.ru/ff0a9838
raszax

40 DneKkTpuueckas 1ernb 1 e€
COCTaBHbIE YaCTU
Cuna Toka. JlabopatopHas

A1 pabota "U3mepenue u 0.5 bubnuoreka [IOK
pEryJIMpOBaHUE CUIIBI ’ https://m.edsoo.ru/ff0a8bd6
ToKa"

DIIEKTPUYECKOE
HanpsbkeHne. BompTmerp.

42 Jlaboparopnas pabota 0.5 bubanoreka [JOK
"N3mepenue u ' https://m.edsoo.ru/ff0a%e14
peryiaupoBaHue
HaIpsDKeHus "

ConportusieHue
43 HpO]fOL[HI/IKa. YnensHOE bubmmorexa OK
https://m.edsoo.ru/ff0aa738
CONPOTHBIICHHE BEIIECTBA
Jlaboparopnas paborta
"3aBUCUMOCTh
JIEKTPUIECKOT
44 zoipol?l“I/IBJe'ICeH(:/I: 1 bubmmorexa OK
https://m.edsoo.ru/ff0aa738
MPOBOJIHUKA OT €T0 JJINHBI,
TJIOIIAU TTOTIEPEYHOTO
ceyeHus u Marepuaina'
5 | o e BiGmores 10K
’ https://m.edsoo.ru/ff0aad44a
TSl ydacTKa Ienu
46 JlaGopaTtopnas pabota 1 bubnuoteka [IOK

"UccneqoBanue

https://m.edsoo.ru/ff0aa04e




3aBHCHMOCTH CHJIBI TOKA,
UIYIIETO Yepe3 Pe3nucTop,
OT COTIPOTHUBJICHUS
PE3UCTOPa U HATIPSIKCHHUS
Ha pe3uctope”

47

48

ITocnenoBarenpHOE U
napajuieTIbHOE COCTMHEHUS
MIPOBOIHUKOB

JlabGopartopnas padota
"[IpoBepka npasuiia
CJIOKEHUS HANPSKEHUN
IIPU MOCJIEI0OBATEIILHOM
COEJIMHEHUH JABYX
pe3ucTopoB"

bubnuoreka [IOK
https://m.edsoo.ru/ff0aaasS8

49

50

51

52

JlaGoparopnas pabota
"IIpoBepka npaBuia s
CHWJIBI TOKA MPHU
napaieIbHOM
COEIMHEHUU PEe3UCTOPOB"

Pemenue 3anau Ha
puMeHeHne 3akoHa Oma
JUTS pa3JInYHOIO
COEJIMHEHUS TPOBOJHUKOB

PabGora u MmomHOCTE
AIEKTPUIECKOTO TOKA.
3akoH Jlxoyns-Jlenia

JlabopaTopHast paboTa
"Onpenenenue paboThl U
MOIIIHOCTH
AIEKTPUYECKOro ToKa"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOaadle

bub6anoreka IIOK
https://m.edsoo.ru/ff0aat8a

bu6mmoreka IIOK
https://m.edsoo.ru/ff0ab124

bu6anoreka IJOK
https://m.edsoo.ru/ff0ab3e0




53

DNeKTpUYecKHe ey U
noTpeOuTenn
AIIEKTPUYECKON DHEPTUH B
osITy. KopoTkoe
3aMbIKaHUE

bu6anorexa IIOK
https://m.edsoo.ru/ff0ab660

54

55

ITocTossHHBIC MArHUTHI, UX
B3aUMOJCHCTBUEC
Ypok-ucciaenoBanue
"U3yueHue nosuei
IMOCTOSIHHBIX MarHuTOB"

bubnuoreka [IOK
https://m.edsoo.ru/ff0ac3d0

56

57

MaruuTHoe IoJI€.
MarauTHOE 1ojae 3eMIH U
€ro 3HaueHUE I KU3HU
Ha 3emiie

IloaroToBka K
KOHTPOJIBHOU paboTe Mo
TeMe "DIeKTpUIecKue
3apsbl. 3apsKeHHbIE Tea
1 UX B3aUMOJEHUCTBUS.
ITocTosiHHBIN
AIEKTPUYECKHUI TOK"

bubnuoreka [IOK
https://m.edsoo.ru/ff0acOba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c

58

KonTponsHas padora no
TeMe "DIeKTpUIecKue
3apsiibl. 3apsKCHHBIC TEa
U UX B3aUMOJCHUCTBUSL.
[TocTossHHBIN
AIIEKTpUYECKUi TOK" /
Bceepoccuiickas
npoBepouHas pabora

bu6mmoreka IIOK
https://m.edsoo.ru/ff0abea8




59

60

PesepBubIit ypok. Pabota ¢
TEKCTaMU 110 TEME
"I[TocTostHHBIHI
ANEKTPUICCKUMA TOK" /
Bceepoccuiickas
npoBepouHas paboTa

OnbIT DpcTena.
MarsuTHoe€ 1oJe
AIEKTPUIECKOTO TOKA
MarsnuTHoe 10JIe KaTyIIK{
C TOKOM

bu6anorexa IIOK
https://m.edsoo.ru/ff0acdc6

bu6anoreka IIOK
https://m.edsoo.ru/ff0ac1d2

61

62

[IpumeHeHue
AIIEKTPOMArHUTOB B
texHuke. JJaboparopHas
pabota "U3ydenne
JEHCTBUS MATHUTHOTO
T0JISI HA TIPOBOIHUK C
TOKOM"

DNEeKTPOABUTATETD
MIOCTOSTHHOTO TOKA.
Hcnons3oBanue
ANEKTPOJBUTATENCH B
TEXHUYECKUX yCTPOUCTBAX
U Ha TPAHCIIOPTE.
JlaGopaTtopnas pabota
"KoHcTpyupoBanue u
u3y4eHHue paboThl
anekTpoasurarens”

0.5

bu6anoreka IIOK
https://m.edsoo.ru/ff0ac74a

bu6mmoreka IIOK
https://m.edsoo.ru/ff0ac86¢

63

Oneitel @apazes. 3akoH
3JIEKTPOMArHuTHON




64

65

uHaykiuu. [IpaBuio
Jlenna

DJeKTpOoreHepaTop.
CnocoObl noayuyeHus
AIIEKTPUIECKOI SHEPIUU.
DIIEKTPOCTAaHIINK Ha
BO300HOBIISIEMBIX
UCTOYHHUKAX YHEPTUU

IToaroroska x
KOHTPOJBHOU padboTe Mo
TeMe "DIIeKTpUUeCKue u
MarHuTHBIC SIBJICHUS"

66

KonTponbsHas padora no
TeMe "DIIeKTpUIeCKue u
MarHuTHBIC SIBJICHUS"

bubnuoreka [IOK
https://m.edsoo.ru/ff0acb14

67

68

PesepBHbiii ypok. Paborta c
TEKCTaMH 110 TEME
"TermnoBele ssBIcHUS"
PesepBHrIii ypok. Pabora ¢
TEKCTaMH 110 TEME
"MarauTHbIe SIBIICHHS"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68

14.5

bu6mmoreka IIOK
https://m.edsoo.ru/ffO0acc5e




9 KJIACC

Ne
/o

Tema ypoka

MexaHuueckoe IBUKECHHE.
MarepuanpHas TOUYKa

KoaudecTBo 4acoB

KonTpoabHbIe

Bcero
padoThbI

IIpakTH4yeckue
padoThI

Jara
H3y4YeHMs

DJIeKTPOHHBbIE MU(PPOBbIE
oOpa3oBaTe/IbHbIE

pecypchl

Cucrema orcuera.
OTHOCUTENBHOCTH
MEXAHUYECKOTO IBMKEHUS

PaBrOMEpHOE
MIPSIMOJIMHENHOE IBUKEHUE

bu6anoreka IJOK
https://m.edsoo.ru/ff0ad474

bu6anoreka IJOK
https://m.edsoo.ru/ff0ad19a

HepaBaomepHoe
MPSIMOJIMHEHHOE JIBH)KEHUE.
CpenHsisi © MTHOBEHHAS
CKOPOCTb

[IpsamonunerHoe
PaBHOYCKOPEHHOE
JIBUKEHUE. Y CKOPEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad8d4

CxopocThb MPSMOIMHEHHOTO
PaBHOYCKOPEHHOT'O
neuxeHus. I'padux
CKOPOCTH

JIabopaTopnast paboTa
"OnpeneneHue yCKOpeHus
Teja Py PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOMN
MIJIOCKOCTH "

bu6mmoreka IIOK
https://m.edsoo.ru/ff0adb18




CB00OIHOE TaJi€HUE TE.

«Cuna TpeHus»

8 OnpiTel I'anumnes
PaBHOMEpHOE TBIKEHHE TTO
o aomm odpaon Bufimorexa LIOK
. ' https://m.edsoo.ru/ff0ae176
JIuneliHas u yriosas
CKOPOCTH
10 LlenTpocTpeMuTEIBHOE
YCKOpEHHe
11 IIepBsbiii 3akoH HproTOHA. bubanoreka LHOK
BexTop cuiibl https://m.edsoo.ru/ffO0ae612
12 Bropoii 3akon HeroTona. bubanoreka LHOK
PaBHOxelicTBYOIAsA cra https://m.edsoo.ru/ffOae72a
13 Tperuii 3akoH HeroToHa. bubanoreka [JOK
Cynepno3unust cui https://m.edsoo.ru/ff0ae982
1t npmenere savonos ufimiorera LIOK
https://m.edsoo.ru/ff0aeb6c
HpsroTona
15 Cuna ynpyrocTtu. 3aKoH bubnuoreka [IOK
I'yka https://m.edsoo.ru/ff0aeca2
16 Pemienne 3amau mo reme
«Cuna ynpyroctu»
17| «Onponenerne weormocrs Butimiorera LIOK
https://m.edsoo.ru/ffOaee28
MIPYKUHBDY
bu6nmuoreka LIOK
18 Cuna Tpenns https://m.edsoo.ru/ff0af738
19 Pemenue 3anau no reme bu6mmoreka IIOK

https://m.edsoo.ru/ffOafa26




20

21

22

23

JlabopaTopHas paboTa
"Onpenenenue

K03 (HULIMEHTA TPEHUS
CKOJIb)KEHUA"

Pemenue 3agau o teme
"3akonbl HetoTona. Cua
ynpyroctu. Cuiia TpeHust’

Cuna TsKeCTH U 3aKOH
BCEMHUPHOTO TSITOTEHUS.
Y ckopeHnue cBOOOTHOTO
najeHUs
Ypok-koHdepeHus

" JIBUKEHHE TEII BOKPYT
TPaBUTALIMOHHOTO IIEHTPA
(Conneunas cucrema).
lNanmaktukn"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af8be

bu6anorexa IIOK
https://m.edsoo.ru/ff0afb8e

bu6anoreka IIOK
https://m.edsoo.ru/ff0af044

24

Pemenne 3aga4y no teme
"Cuia TSOKECTH U 3aKOH
BCEMHUPHOIO TSATOTEHUA"

bu6nmoreka [IOK
https://m.edsoo.ru/ffO0af5f8

25

[TepBas kocmMuueckas
ckopocTb. HeBecoMocTh 1
Meperpy3Ku

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0af33c

26

PaBHOBEeCHE MaTepuanbHOI
TOYKH. AOCOIIIOTHO TBEPI0E
teso. PaBHoBecue TBEpIOTO
TeJa C 3aKPEIUIEHHON OChIO
BpauieHus. MOMEHT CHJIBI.
LlenTp TsKxecTH

bu6mmoreka IIOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBeCcue MaTepuaabHOW
TOYKH. AOCOIIIOTHO TBEPIOE




Teno. PaBHoBecue TBEPAOTO
TeJsa C 3aKPEIIEHHON OChIO
BpaleHuss. MOMEHT CHJIBI.
LlenTp TsKRECTH

Pemenue 3amau nmo teme

" bubnuoreka [IOK
28 MOMCH{ cuntbi. LIeHTp https://m.edsoo.ru/ffOb02b4
TSOKECTH
IloaroroBska k
KOHTPOJIbHOM TC I
29 T;)Mep"(l)\J/}exZanqaeiioee ° Bubmmorexa [OK
https://m.edsoo.ru/ffOb0408
JBIDKCHHE.
Bzaumopeiictue Ten"
KounTponbsHas pabdora o
30 Teme "MexaHuueckoe bubnuoreka [IOK
JIBIKECHHUE. https://m.edsoo.ru/ff0bO6ec
Bs3aumopeiictBue Ten"
Nmnynsc Tena. Ummynse
31 CHUJIBI. 3aKOH COXpaHEHHUs bubnuoreka [IOK
UMITyJIbca. YIIpyroe u https://m.edsoo.ru/ffOb07fa
HEYIIPYroe B3aUMOJICHCTBHE
| e o e o LOK
" https://m.edsoo.ru/ff0b096¢
HMITYyJIbCa
VYpok-koHpepeHus
33 "PeakTHUBHOE IBU)KCHUE B
MIPUPOJIE U TEXHUKE"
34 Mexanuueckas pabota u bubanoreka [JOK

MOIIHOCTbB

https://m.edsoo.ru/ffOb0a84




35

PaGoTa cHIIBI TSKECTH,
CHUJIBI YIIPYTOCTH U CHITBI
TpeHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb0db8

36

JlabopaTtopnas pabota
«Omnpenenenue paboThI
CWJIBI TPEHUS TIPU
PaBHOMEPHOM JIBI>KCHHUH
TeJIa 10 TOPU3OHTAIIBHOMN
MTOBEPXHOCTH

37

38

39

CBs13b SHEPTUU U pabOTHI.
[TorennmanpHas SHEpPTUs
Kunernueckas sHeprus.
Teopema 0 KUHETUYECKOM
SHEepIrun

3akoH COXpaHCHUS SHCPIruunu
B MCXAaHHKE

bu6anoreka IIOK
https://m.edsoo.ru/ffOb0c32

40

41

JlabopaTopnas pabota
«3yueHune 3aKoHa
COXpaHEHUsI SHEPTUN»

KonebarenpsHOE NBUXKEHUE
1 €T0 XapaKTePUCTUKHU

bu6mmoreka IIOK
https://m.edsoo.ru/ffOb12fe

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb1858

42

3aryxaroiue KojeOaHus.
Brinykx1eHHbIE KOJTeOaHUs.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

43

44

MaremaTuueckum u
MPY>KUHHBIA MAsITHUKH
Ypoxk-ucciegoBanue
«3aBUCHUMOCTb MEPUOJIA

bubmuoreka [IOK
https://m.edsoo.ru/ffOb197a




45

KoJieOaHUi OT )KECTKOCTH
MPY>KUHBI U MaCChl Tpy3a»
[IpeBpaiienue 3Hepruu Npu
MEXaHUYECKUX KOJIeOaHUSIX

46

47

JlabopaTtopnas pabota
«OrmpeneneHne 4acToThl |
nepuoia koyiebanui
MPYKHHHOTO MasTHUKa

JlabopaTopHnas paboTa
«IIpoBepka HE3aBUCUMOCTH
nepuo/ia Koyie0aHuii rpysa,
MOJIBEIIEHHOTO K HUTH, OT
MAacchl rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

bu6anoreka IIOK
https://m.edsoo.ru/ffOb197a

48

MexaHnuecKkue BOIHEL.
CBolCTBa MEXaHUYCCKHUX
BOJIH. [IpononbHbIE 1
MOTEPEYHBIEC BOJTHBI

bubnuoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

50

VYpok-koHpepeHus
"MexaHUYECKHE BOJIHBI B
TBEPJIOM TeEJIE.
CelicMuyeckye BOJIHBI"

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYyKa

51

52

Ypok-uccnenoBanue
"HaOironenne 3aBUCHMOCTH
BBICOTHI 3ByKa OT YaCTOTHI"

I'poMKoOCTB 3ByKa U BbICOTa
TOHA. AKyCTUYECKUI
pe30HaHC




53

Ypok-koHpepeHius
"YapTpa3Byk U HHPPa3BYK
B IIPUPOJE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

55

Iloaroroska x
KOHTPOJIBHOM paboTe 1mo
TeMe "3aKOHbI COXpaHEHHUS.
MexaHuueckue KoJieOaHust
¥ BOJIHBI"

KonTponsHas pabora o
Teme "3aKOHBI COXPAHEHHS.
Mexanunueckue KojeOaHus
Y BOJIHBI"

bu6anorexa IIOK
https://m.edsoo.ru/ff0b25f0

56

57

DIJIEKTPOMAarHuTHOE MOJIE.
DNEeKTPOMAarHuTHHIE BOJIHBI

CBolicTBa
AJIEKTPOMArHUTHBIX BOJH

bu6anoreka IIOK
https://m.edsoo.ru/ffOb2abe

58

VYpok-koHpepeHuus
"Ikaia
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnonp3oBanue
3JIEKTPOMAarHUTHBIX BOJIH
Il COTOBOU cBA3U"

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

59

60

Ypoxk-ucciegoBanue
"N3yueHue cBOMCTB
AJIEKTPOMArHUTHBIX BOJIH C
IOMOIILI0 MOOMIIBHOTO
Tenedona"

Pemienne 3amau Ha
ompeieNieHne YaCTOThI U

bu6nmmoreka LIOK
https://m.edsoo.ru/ffOb2c6c




61

JJINHBI BHCKTpOMaFHHTHOﬁ
BOJIHBI

DJIEKTpOMarHuTHas
npupojia ceera. CKOpOCTh
cBeTa. BorHOBBIE CBOMCTBA
CBeTa

bu6anorexa IIOK
https://m.edsoo.ru/ff0b31d0

62

Uctounuku cBera.
[IpssmonuHeriHOE
pacIpOCTpPaHEHHE CBETA.
3atmenus ConHua u JIyHsl

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3658

63

64

3aKOH OTpPaKCHUS CBETA.
3epkana. Pemenue 3anau Ha
MIPUMEHEHHE 3aKOHA
OTpaKeHHsI CBETA

HpeJIOMJ'IeHI/Ie cBeTa. 3aKOH
MMPCIOMIICHHUA CBCTA

bubnuoreka [IOK
https://m.edsoo.ru/ffOb38c4

bubnuoreka [IOK
https://m.edsoo.ru/ffOb3aea

65

66

67

[TonHoe BHYTpEeHHEE
OTpa)KCHUE CBETA.
Hcnonp3oBaHue MOJHOTO
BHYTPEHHETO OTPAKECHUSA B
ONTHUYECKUX CBETOBOJIaX

Jlaboparopnas paboTta
"UccnenoBanue
3aBUCHUMOCTH yTJja
MIPEJIOMJICHHSI CBETOBOTO
Jyda OT yTJjia MaJICHUs Ha
rpanuiie "Bo3ayx-cTekyio""
VYpok-koHpepeHus
"cnonp30BaHue MOJTHOTO
BHYTPEHHETO OTPAKEHUS:

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3c5c




CBETOBOJIEI,
ONTHUKOBOJIOKOHHAA CBA3G"

63 JIunzpl. OnTHyeckas cuia bu6mmoreka [IOK
JIUH3BI https://m.edsoo.ru/ff0b3f2c

69 [TocTpoenue n3o0paxeHuit bubanoreka LHOK
B JIMH3aX https://m.edsoo.ru/ff0b444a
JlabopaTopHnas paboTa

70 "Onpenenenue GOKyCHOTO bubnuorexa [IOK
PaCCTOSIHUSA U ONTUYECKOMN https://m.edsoo.ru/ff0b4206
CHUJIBI cOOMparomieit JTMH3bI"

K-KOH HITHS
71 YggTI/IHZCI(?I/TS ?11/1111{301351e bubmmorexa OK
. https://m.edsoo.ru/ffOcOa7e
puoophI"

79 ['ma3 kak ontuyeckas bubnuoreka [IOK
cuctema. 3peHue https://m.edsoo.ru/ff0b4684
VYpok-koHpepeHuus

73 "Jledextol 3penus. Kak
COXpaHUTh 3peHue"

Paznoxenue Genoro ceera B

74 criekTp. OnbiTel HhOTOHA. bubnuoreka [IOK
CliokeHue CreKTpaIbHbIX https://m.edsoo.ru/ffOcOf4dc
uBeToB. Jlucnepcus ceera
JlabopaTopHnas pabota
"OnBITHI IO Pa3I0KEHUIO
0esioro cBeTa B CIIEKTP U Butmiorexa [[OK

75 BOCIIPUSATHIO I[BETA

MPEIMETOB TIPH UX
HaOII0ICHUN Yepe3
I[BETOBBIE (PHIBTPHI"

https://m.edsoo.ru/ffOcOe2a




YPpOK-TIpaKTUKYM
"BoJIHOBBIE CBOIICTBA

76 CBETa: AUCIIepCHs,
uHTephepeHIINs U
audpaxknus”
77 Omneitel Pezepdopaa u bubnuoreka [IOK
IJIaHeTapHas MOJIeJIb aToMa https://m.edsoo.ru/ffOc12a8
78 [Toctynater bopa. Monens
aroma bopa
Hcnyckanue U norJomieHue
79 CBeTZt aTOMOM. KBaHTLIIj. bubmmorexa OK
N https://m.edsoo.ru/ffOc144c
JInHeiyaThie CIIEKTPHI
OK-TIPAaKTHKYM
80 3,}]gl)a6m(§);[em/1e ZHGKTpOB bubmorexa TIOK
" https://m.edsoo.ru/ff0c1550
HCITyCKaHUs
31 PagnoakTHBHOCTD U €€ bu6mmoreka [IOK
BUJIBI https://m.edsoo.ru/ff0c1672
22 Ctpoenne aToOMHOTO sipa. bubnuorexa [IOK
Hyxnonnas mozaenp https://m.edsoo.ru/ffOc18ac
23 PagnoakTuBHbIE bu6mmoreka [IOK
npespaieHus. M3otomnsl https://m.edsoo.ru/ffOclal4
o | B e oo BiGmores 10K
" https://m.edsoo.ru/ffOc1b4a
MpeBpalieHus
85 Ilepnon nonypacnaaa
VYpok-koHpepeHus
36 "PanuoakTUBHBIC bu6mmoreka IIOK

W3JIy4YEHUS B IPUPOJIE,
MEJIMIIMHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126




87

SAnepHple peakuy. 3aKOHBI
COXpaHEHHUs 3apsa0BOTO U
MacCOBOI'0 YHCEN

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc1c58

88

DHeprusi CBsSI3U aTOMHBIX
snep. CBs3b MacChl 1
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc1d7a

89

90

Pemienue 3aga4d mo teme
"SAnepHsie peakuyuu'
Peaknuu cuHTe3a M
nenenus saep. Microunuku
sHeprun CoyHIA U 3BE3]

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc1e88

91

VYpok-koHpepeHus
"SnepHas sHEpreTUKa.
JleficTBUS paIiOaKTUBHBIX
W3JIy4YEHUH Ha KUBbIE
OpraHu3Mbl"

92

Iloaroroska x
KOHTPOJBHOM padoTe 1o
TeMe "DIIEKTPOMAarHUTHOE
noJje. DJIeKTPOMArHuTHBIC
BOJIHBI. KBaHTOBBIE
SIBJICHUA"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

94

KonTponsHas pabora o
TeMe "DIEeKTPOMarHUTHOE
noJje. DJIeKTPOMArHUuTHBIC
BOJIHBI. KBaHTOBBIE
sBIeHUS"

[ToBTOpenue, 060061eHNE.
JlabopaTopHbie pabOTHI TIO

bubmuoreka [IOK
https://m.edsoo.ru/ff0c245a




Kypcy "B3aumoaeiicteue

TCJI

[ToBTOpEeHUE, 00006IICHNE.
Pemenne pacueTHbIX u

bu6mmoreka [IOK

95 Kaqec,,T BOHHDIX 3a1aT 10 https://m.edsoo.ru/ff0c2572
teme "TennoBwie
npoiecch”

[ToBTOpEeHUE, 00006IICHUE.
Pemenue pacueTHBIX U
96 Kaqe(:TBerHbe 3aJ1a4 110 bubmorexa ITOK
" https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TermmoBbix
nBurartenaei'
[ToBTOpEHue, 06o01IEeHNE.
Pemrenue pac4eTHBIX U
97 KaqGCTBerHLIx 3aj1a4 1o bubmmorexa HOK
" https://m.edsoo.ru/ff0c2b30
teme "KIIJI
AEKTPOYCTaHOBOK"
IToBTOpEHM HHUE.
08 H§60;E:op§;126pof6lgim §o bubmorexa ITOK
https://m.edsoo.ru/ff0c2c52
Kkypcy "CBeroBbie siBIeHHS"
[ToBTOpenue, o6obIIEeHNE.

99 PabGoTa ¢ TekcTamu 110 TemMe bub6anoreka IJOK
"3aKOHBI COXpAHECHUS B https://m.edsoo.ru/ffOc2d6a
MexaHuke"

IToBTOpEeHue, 0000IICHHE.
100 Pa60Ta? c TeK,CTaMHHrIIO TEME bubmmorexa [HOK
https://m.edsoo.ru/ffOc2e82
"Kosnebanus u BOJIHEL"
[ToBTOpeHue, o6o0mIEeHNE. Bubsmorexa LIOK
101 Pabora ¢ TekcTamu o Teme

"CBeToOBBIE gBJICHUA"

https://m.edsoo.ru/ff0c3044




[ToBTOpEeHUE, 00006IICHNE.
Pabora ¢ TekcTamMu o TeMe
"KBaHTOBas U A1epHas
¢buzuka"

OBIIEE KOJIMYECTBO YACOB
I10 [TIPOTPAMME

102

102

27







MPOBEPSAEMBIE ITPEJMETHBIE PE3YJbTATHI OCBOEHUS OCHOBHOH
OBPA30OBATEJIbHOM ITPOTPAMMBI OCHOBHOI'O OBIIIETO
OBPA3OBAHUA

7 KIIACC
Kon IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOCHUS
NpoBePSIeMOro OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbl 0CHOBHOTI'O
pe3yJbTara o0urero odopasoBanus
1.1 HCIIOJIb30BATh U3YUYCHHBIE TTOHSATHS
pa3nuyaTh SIBJICHUS 110 OTTMCAHUIO UX XapaKTEPHBIX CBONCTB U
1.2 HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOe

SIBJICHHUC

pacrno3HaBaTh MPOSIBICHUE W3YUEHHBIX (PU3NYECKUX SBJICHUN
B OKpYXaloIleM MHpE, B TOM 4ucie (pU3NUYECKHUE SBICHUS B
1.3 IIpUPOAE, NPU OTOM IIEPEBOJUTH MPAKTUYECKYIO 3a1ady B
y4eOHYIO, BBIJIENATH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKM)
¢bu3nyecKux sSBJICHUN

ONMKCBIBATh U3yUEHHBIE CBOMCTBA TEN M (U3UUCCKUE SIBJICHUS,
UCTIONB3Ys GU3UUECKUE BETUYMHBI, TPU OMUCAHUU TTPABUIILHO
TPaKTOBAaTh (PU3MYECKUN CMBICI MCIOJIb3yEMbIX BEITUYUH, MX
14 0003HaUYCHUSI U EAUHUIIBI (PU3HYECKUX BEIUYHH, HAXOIUTH
(GhOopMyJIbI, CBS3BIBAIOIINE JAaHHYIO (QU3HUYECKYIO BEITUYUHY C
JPYTUMU  BEIUYMHAMH, CTPOUTH TpaduKud H3yYCHHBIX
3aBUCUMOCTEN (PU3UUECKUX BEIHMUYUH

XapaKkTepu30BaTh CBOWMCTBA TeJ, (PU3WYECKHE SBJICHHUS U
MIPOLIECCHI, UCTIONb3Ysl U3YUEHHbIE 3aKOHBI, TP 3TOM J1aBaTh
CIIOBECHYIO0 (OpMYITHMPOBKY 3aKOHAa U 3alUCHIBaTh €ro
MaTEeMaTHYeCKOE BhIPAKEHHE

1.5

OOBSICHATH PUBNYECKUE SBIICHUS, TPOIIECCHI U CBOMCTBA TEI, B
TOM YHCJIE W B KOHTEKCTE CHUTyalldd  IPaKTHUKO-
OPUEHTHUPOBAHHOTO  XapakTepa: BBISBISATh  MPUIUHHO-
1.6 CIICJICTBEHHBIC CBSI3M, CTPOUTh OOBsCHeHHEe u3 1 — 2
JIOTUYECKHUX IIAroB ¢ OMOpoi Ha 1 — 2 M3yYEeHHBIX CBOWCTBA
¢usnyeckux  SABICHHUH, ~ (QHU3MUECKUX  3aKOHA  WIH
3aKOHOMEPHOCTH

pemars pacy€THble 3aJaud B 1 — 2 NEHCTBHA, HCIOJIB3YS
3aKOHBI U (POPMYIIBI, CBS3bIBAIOIINE (DPU3HUECKUE BETHMUUHBL:
Ha OCHOBE aHaJIM3a YCJIOBHA 3aJa4yd 3aIllMChIBaTh KpPaTKOE
1.7 yCIIOBHE, OJCTABIATh (PU3NYECKUE BEIUUUHBI B GOPMYJIBI U
IIPOBOJUTH  PACy€Thl, HAXOAWTh CIIPABOYHBIE JIaHHBIC,
HeoOXoAMMbIE  JUId  peuleHus  3ajad, OLICHUBATh
PEATMCTUYHOCTD MOJIYYEHHON (PU3MUECKON BETMYMHBI




1.8

pacrno3HaBaTh MpPOOJEMBI, KOTOPbIE MOXHO PpEUIUTh IpH
noMou (PU3MYECKUX METOOB, B OMHCAHUM HCCIIEOBaHUS
BBIICTISATh ~ IIPOBEpsieMOe  MpEANooKeHue  (TUIOTe3y),
pa3nuyath W HHTEPHPETUPOBATH IOJTYYEHHBIM pe3ynibTar,
HAaXOJUTh OMIMOKH B XOJ€ OIBITA, JIeJaTh BBIBOABI IO €r0
pe3yabpTaTaM

1.9

1.10

1.11

1.12

IPOBOAUTH OMBITHl MO HAOTIOAEHUIO (DU3MUECKUX SBICHUN
Wi (PU3NUECKUX CBOMCTB Tel: GOpMYyIHPOBAThH MPOBEPSIEMbIE
MPEIONIOKEeHHs,, COOMpPATh YCTAHOBKY H3 MPEAJIOKEHHOTO
00Opy/I0BaHUs, 3alMCBIBATh XOJ OMNbITa U (OPMYJIHPOBATH
BBIBOJIbI

BBINIOJHATE  NIPSMBIE  W3MEPEHUs C  MCIOJIb30BaHUEM
aHAJIOTOBBIX U LU(POBBIX TPUOOPOB, 3aNIUCHIBATh MOKA3aHUS
npuboOpoB ¢ Y4E€TOM 3aJJaHHON aOCOJIIOTHOM MOTPEIIHOCTH
U3MEPEHUI

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCHUMOCTH OJHON (hU3UYECKOMU
BEJIMYMHBI OT APYTOM C UCIIOJIB30BAHUEM MPSIMBIX U3MEPEHUH,
y4acTBOBaTh B IUTAHUPOBAHUH YYCOHOTO HCCIICIOBAHUS,
coOupaTh YCTaHOBKY U BBINOJHATh HW3MEPEHUS, CIEIys
MPEJIO)KEHHOMY IUIaHYy, (bUKCUPOBATH pe3yJIbTaThI
MOJIYYEHHON 3aBUCUMOCTH (DU3WYECKUX BEJIMYWH B BHUJE
MPEIJIOKEHHBIX TAaOMUIl W TrpadUKOB, ACNAaTh BBIBOJIBI I10
pe3yabTaTaM MCCIEIOBaHUS

IPOBOJIUTh KOCBEHHBbIE M3MEpeHUs (PU3MUECKUX BEIHYUH,
cienyss NPEMIOKEHHONM WHCTPYKIMHM: TPHU  BBITOJIHEHUU
U3MEpPEeHUH CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBIYMCIISIT 3HAYCHUE HCKOMOU BEITMYHMHBI

1.13

1.14

1.15

coOnroAaTh MpaBWila TEXHUKU O€30MacHOCTH HpU paboTe ¢
1abopaTopHBIM 000PYIOBAHUEM

YKa3bIBaTh TPHUHIIMIBI JEUCTBUS TMPHOOPOB M TEXHUYECKUX
YCTPOHCTB,  XapaKTepHU30BaTh  MNPHHIMIBI  JICHCTBHS
U3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPONCTB C TIOMOIIIBIO
WX OIMCAHUs, UCIOJB3Yys 3HAHUS O CBOWCTBAX (hM3MUECKHUX
SBJICHUA W  HEOOXOauMble  (PU3WYECKHUE  3aKOHBI W
3aKOHOMEPHOCTHU

MPUBOJIUTH MIPUMEPHI (HAXOIUTh UHPOPMAIIUIO O TIpUMEpax)
MPAKTUYECKOTO WCIOJIb30BaHUS (PU3UYCCKUX 3HAHUH B
MOBCETHEBHOW KU3HU JUIsI 00ecrieueHruss 0e30MacHOCTH TPHU
oOpaieHnn ¢ nmpudopaMu W TEXHUYECKUMHU YCTPOHUCTBAMU,
COXpaHEHHUsI 3/I0POBbSI U COOJIIOJICHHSI HOPM SKOJIOTUYECKOTO
MOBEJICHUS B OKPY>KalOIIEeH cpeae

1.16

OCYIIECTBIATh OTOOpP HMCTOYHMKOB HH(POpPMALUU B CETU
WHTEepHET B COOTBETCTBHUH C 3a/JaHHBIM IIOMCKOBBIM 3alIPOCOM,
Ha OCHOBE MMEIOMIMXCS 3HAHUH W TYTEM CpaBHEHHS




pa3IMYHbIX MCTOYHUKOB BBIIEIATH HMH(OpMAIHMIO, KOTOpas
ABJIIETCS IPOTUBOPEUNBOM MIIM MOXKET OBITh HETOCTOBEPHOM

1.17

UCIIONBb30BaTh IPU  BBIOJIHEHUU  YYEOHBIX  3aJaHUU
HAYYHOTOMYJISIPHYIO JTUTEPATYPY (PU3UUECKOTO COMEpKaHUs,
CIIPABOYHBIE MAaTEpHUaibl, pecypcbl cetu MHTEpHET, BIIAIETh
npuéMaMl KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHuUs
uH(popMauu U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTb COOCTBEHHBIE KpaTKHE€ IUCbMEHHBIE M YCTHBIE
cooOlIeHUss Ha OCHOBE 2 — 3 HCTOYHMKOB HH(pOpMalUU
(Gu3nYecKoro coaep)kaHus, B TOM 4YHcie MyOIMYHO JenaTh
KpaTKHe COOOLIEHUS O pe3yJibTaTaXx MPOEKTOB MU y4eOHBIX
UCCIIEIOBAaHUM, IpU 3TOM TIPaMOTHO  HCIIOJIb30BaTh
U3YYCHHBIH  TMOHATUHHBIM  ammapar  Kypca  (u3uky,
COIIPOBOKIAaTh BBICTYIUIEHHE ITPE3EHTALUEN

P BBINIOJHEHUH YUYEOHBIX TIPOCKTOB M HCCIEAOBaHUU
pacmpenensaTh O00S3aHHOCTH B TPYIMIE B COOTBETCTBHH C
ITOCTABJICHHBIMU 3aJ1auaMU, CJICJANUTH 3a BEHITIOJHEHUEM ILIaHA
JICMCTBUM, aJIeKBAaTHO OIICHMBAaTh COOCTBEHHBINM BKJIaJ B
NEATeNIbHOCTh TPYIIbl, BBICTPAUBATh KOMMYHUKATHBHOE
B3aUMO/ICHCTBHE, YUUTHIBAsE MHEHUE OKPY>KAIOIINX

8 KUIACC

Kon
NMpoBePsSIeMOro
pe3yJbTara

1.1

1.2

1.3

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThl 0CBOCHUSA
OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOI'O
o0urero odopasoBanmsi

HCIIOJBb30BAaTh IOHATHA

pasanyaTh SBJICHHUS 110 OIIMCAHUIO UX XAPAKTEPHBIX CBOMCTB U
Ha OCHOBE OMbBITOB, IEMOHCTPUPYIOIIMX AaHHOE (PU3HUECKOe
SIBJICHUE

pacrno3HaBaTh MPOSIBICHUE N3YYCHHBIX (PU3NUECKUX SBJICHUN
B OKPY’KalIIeM MHUpE, B TOM uuciie PU3nUecKue sIBJICHUS B
NpUpoOJie, MPU ITOM MEPEBOJUTH NPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIIENATHh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH)
(U3UYECKUX SBICHUM

1.4

OTNHUCHIBATh U3yUYCHHBIE CBOMCTBA TE M (PU3UYCCKUE SIBJICHUS,
UCIONB3Ys GU3NUECKUE BETUUMHBL, TPU ONMMCAHUU TPABUIILHO
TPaKTOBaTh (PUIUYECKUN CMBICA HCIIOJIb3YEeMbIX BEITUYHH,
00O3HAYCHHSI W CIUHUIBI (DU3UYECKUX BEITUYNH, HAXOIUTH
dbopMyIibl, CBA3BIBAIONINE AAHHYIO (DU3MUECKYIO BEJIMUHUHY C
OPYTUMH  BEIUYMHAMH, CTPOUTh TpapuKd HM3YUYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEITUIHH




1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (DU3WUYECKHUE SIBICHUS U
MIPOIIECCHI, UCTIONB3YSl U3YUCHHBIE 3aKOHBI, IPU 3TOM J1aBaTh
CIIOBECHYI0 (OpPMYITUPOBKY 3aKOHAa U 3alUCHIBaTh €To
MaTEeMaTHYECKOE BBIPAKEHHE

1.6

OOBACHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA TEN, B TOM
YHCIIe U B KOHTEKCTE CUTyalluii IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIBIATH IPUUYMHHO-CIICJCTBEHHBIE  CBS3H,
CTPOUTH OOBSICHEHHE U3 | — 2 JIOTHYECKUX I1aroB ¢ IOMOILBIO
1 — 2 wu3y4YeHHBIX CBOWCTBA (PU3MUECKUX SIBICHUH,
(U3MYECKHUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pemarb pacyE€THbIE 3a7ayd B 2 — 3 ACUCTBUSA, HCIOJIb3YA
3aKOHBI U (POPMYIIBI, CBSI3bIBAIONINE (PU3UUYECKUE BETUUHHBIL:
Ha OCHOBE aHaJIW3a YCJIOBMS 3aJa4d 3alMChIBaTh KPaTKOE
YCJIOBHE, BBISIBIISITh HEJOCTATOK JTAHHBIX ISl PEIICHUS 3aauH,
BbIOMpATh 3aKOHBl M (OPMYJbl, HEOOXOAMMBIE IS €€
pelIeHns, MPOBOAUTH PACUYETHl M CPABHUBATH IOIYUYEHHOE
3HaueHue GU3NUECKON BEIMUMUHBI C U3BECTHBIMH JJAHHBIMU

pacIlio3HaBaTb HpO6J1€MBI, KOTOPBIC MOJXHO PpPCUIUTL IIpU
IIOMOIIIH (bHSHHGCKI/IX MCTOOOB, HCIIOJIB3Yyd  OIIMCAHHC
HCCIICAOBAHNA, BBIACIATL IIPOBEPACMOC IIPCAIIOJIO0KCHUC,
OLICHUBAThb MMPaBHUJIBHOCTDb nopsaaka IMPOBCACHUA
HCCIICA0BAaHMA, A€1aTh BBIBObI

1.9

NPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3MUYECKUX SBICHUI
WK GU3NIECKUX CBOUCTB Tel: (POpMyIMpOBaTh IpOBEPSIEMbIe
NPEINoNIOKEeHHs,, cOOMpaTh YCTAHOBKY H3 MPEAJIOKEHHOIO
00Opy/I0BaHUs, OMHCHIBATH XOJ| OMBITa U (OPMYJIUPOBATH
BBIBO/IbI

1.10

BHIMIOJIHATH ~ TIPSIMBIE  W3MEPEHUST C  HCIOJIB30BAaHUEM
aHAJIOTOBBIX MPHUOOPOB U JATYMKOB (PU3MUECKUX BEIUYHH,
CpaBHUBATh pE3yJNbTAThl W3MEPEHHU C YYETOM 3aJaHHOU
a0COIOTHON MOTPEIIHOCTH

1.11

1.12

NPOBOAUTH MCCIEAOBAHME 3aBUCUMOCTHU OJHON (hU3HUECKON
BEJINYUHBI OT IPYyTOM C UCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUN:
IUTAHUPOBATh ~ MCCIEJOBaHHE, CcoOUpaTh YCTAaHOBKY U
BBIIIOJIHATD M3MEPEHUSA, CIEAys MNPEIIOKECHHOMY IUIAHY,
bukcupoBaTh pe3yJbTaThl MOTYYEHHOW 3aBUCHMOCTH B BUJIE
Tabnmul, W rpaduKoB, JeNaTh BBIBOABI IO pe3yJibTaTam
UCCIIEN0BaHUs

MPOBOJNTH KOCBEHHBIE H3MEPECHUS (HU3MYCCKUX BEITHYHH:
IUIAHUPOBATh U3MEPEHUs, CcoOUpaTh HSKCHEPUMEHTAIbHYIO
YCTaHOBKY, CJIE1ys IPENI0KEHHON HHCTPYKIINH, U BBIYUCIISATh
3HAYEHUE BEITUYUHBI

1.13

COOJIOIaTh MpaBUJIa TEXHUKHA OE30IIaCHOCTH IPU PaboTe ¢
1a00paTOPHBIM 000PYIOBAaHHEM




1.14

XapaKTepU30BaTh MPUHIUIIBI 1EUCTBUS U3YUYEHHBIX IPUOOPOB
U TEXHUYECKUX YCTPOMCTB C OMOPOM HA HUX ONUCAHMSA,
UCIIONIb3Ysl 3HAaHUS O CBOWCTBAX (PU3MYECKUX SIBICHUN U
HE00X0IMMble PU3NYECKHUE 3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh  MPOCTBIE  TEXHUYECKUE  YCTPOWMCTBA H
U3MEpUTENbHbIE TMPUOOPHI MO CXeMaM U CXEeMaTUYHBIM
PUCYHKaM, COCTaBJISITb CXEMbl OJJIEKTPUYECKHX LEMEH C
MOCJIEIOBATENIBHBIM W NApaJUIeIbHbBIM  COEIMHEHUEM
AIIEMEHTOB, paszfiuyas YCJIOBHbIE OOO3HAUEHHUS HIIEMEHTOB
AIEKTPUYECKUX LIETIEN

1.16

MPUBOAUTE MPUMEPHI (HAXOIUTh UHGOPMAIUIO O TIPUMEpPaxX)
MPaKTHYECKOT0 HCIIOJb30BaHUS (PU3NUECKUX 3HAHWH B
MMOBCETHEBHOM JKU3HU Il oOecredeHus: Oe30MacHOCTH TPU
oOpaleHud ¢ MpuOOpaMH M TEXHUYECKHUMH YCTPOMCTBAMHU,
COXpaHEHHUS 370POBbsI U COOJIOICHUS] HOPM SKOJIOTHUUECKOTO
MOBEJICHUS B OKPY>KalOIlei cpeae

1.17

OCYILECTBIIATH ITOMCK uH(popMaLuu (uznyeckoro
colepxaHus B ceTd VIHTepHET, Ha OCHOBE HMEIOLIUXCS
3HAaHUA M MyTEM CPABHEHUS JOMOIHUTEIbHBIX HUCTOYHUKOB
BBIIEJISITh MH(OPMALINIO, KOTOpas SBJISETCS MPOTUBOPEUUBON
WJIU MOKET OBITh HEJJOCTOBEPHOM

1.18

1.19

WCIIOJIh30BaTh MPHU BBITIOJHEHUH YYCOHBIX 3aJaHUN HAyYHO-
MONYJIAPHYIO  JUTEpaTypy  (U3HYECKOTO  COJepIKaHUs,
CIIPAaBOYHBIC MaTepUalbl, pecypchl cetu MHTEepHEeT; BIaueTh
npuéMaMu KOHCIIEKTHPOBAaHMS TEKCTa, MpeoOpa3oBaHUs
nH(OpMaIuK U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE IHCHMEHHBIE U KpaTKUE YCTHBIE
cooOmienus, o0o0mas WHPOPMALMIO U3  HECKOJIBKHX
UCTOYHUKOB (DU3UYECKOTO COJEpKaHHs, B TOM YHCIE
nyOJUYHO TMPEACTaBIATH pe3yjbTaTbl IMPOEKTHOM WU
UCCIIEIOBATEIbCKON  JAESATENIbHOCTH, MNpPH HATOM TPaMOTHO
UCIIONIb30BAaTh M3YYECHHBIM IOHATHWHBIA anmapar Kypca
(bu3HMKHU, COMPOBOXKAATH BHICTYIJICHUE TIPE3EHTAINEH

1.20

OpU BBIMOJHEHUH Y4YEOHBIX MPOEKTOB M HUCCIETOBaHUMN
($U3NIECKIX MPOLIECCOB pacTpeAesaTh 00SI3aHHOCTH B TPYTIIE
B COOTBETCTBMU C IIOCTaBJICHHBIMHU 3aJayaMH, CJIEAUTh 3a
BBIIIOJIHCHUEM IIJJaHA JEHUCTBUM WM KOPPEKTUPOBAThH €ro,
a/IeKBaTHO OLIEHUBATh COOCTBEHHBIM BKJIAJ B JIEATEIBHOCTD
IpyNIbl, BBICTPAaUBAaTh KOMMYHMKAaTUBHOE B3aUMOJEHCTBHE,
IPOSIBJISASI TOTOBHOCTh pa3peniaTh KOHPJIMKTHI

9 KUIACC




Kon
MpoBepAEeMOro
pe3yJbTara

1.1

1.2

1.3

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbl 0CHOBHOTI'O
o0urero odopasoBanmsi

HCIIOJIb30BATb U3YUCHHBLIC ITIOHATHA

pa3auyath SBICHUS MO0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OMBITOB, JEMOHCTPUPYIOMIHNX JaHHOE (HPU3UUECKOE
SIBIICHUE

pacrno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (PU3NUYECKUX SIBICHUM
B OKPY’KaIOIlIeM MUpE, B TOM 4uclie PU3NUYECKUE SIBJICHUS B
OpHUpoOJIe, MPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3a/ady B
y4eOHYI0, BBIJICTSATh CYIIECTBEHHBIE CBOMCTBA (IMIPU3HAKH)
(bU3UYECKUX SBICHUM

1.4

1.5

ONKCHIBATh N3YUYEHHbIE CBOMCTBA T€N U (PU3NYECKUE SABIICHUSA,
UCTOJB3Ysl PU3NYECKUE BETUUUHBI, PH OTMCAHUH TPABUIILHO
TPaKTOBaTh (PUIMUECKUN CMBICH HCIIOJIB3YEMbIX BEIUYMH,
00O3HAueHUs] U €AUHHULBI (PU3UYECKUX BEIMYUH, HAXOAMUTH
(GbopMyIibl, CBA3BIBAIOIINE AAHHYIO (PU3UYECKYIO BEJIMUYUHY C
OPYTUMH  BEIMYMHAMH, CTPOUTh TpapuKd H3yUYEHHBIX
3aBUCUMOCTEN (PU3NUYECKUX BEIUYNH

XapaKTEepU30BaTh CBOWCTBA T, (DU3WUYCCKHE SBICHHS U
MIPOIIECCHI, UCTIONB3Ysl U3YYCHHBIC 3aKOHBI, IPH ITOM J1aBaTh
CIIOBECHYI0 (POpPMYJIMPOBKY 3aKOHAa M 3allUChIBATh €T0
MaTeMaTH4YeCKOE BBIPAKCHHE

1.6

O0BACHATh (PU3MYECKHE MPOIECChl U CBOMCTBA TEN, B TOM
YHCJI€ U B KOHTEKCTE CUTYyal[uil IPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbISABIATh NPUYMHHO-CIIECJICTBEHHBIE  CBSI3U,
CTPOUTH 0OBSICHEHUE U3 2 — 3 TIOTMUECKUX I11aroB C TTOMOIIBIO
2 — 3 Wu3yYeHHBIX CBOWCTBa (PU3MYECKUX SBJICHHIA,
(U3UYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH

1.7

peniaTh pacu€THbIC 3a7a4n (OMUPAIOIINECS HA CUCTEMY U3 2 —
3 ypaBHEHHIA), HCTIOB3YS 3aKOHBI U ()OPMYJIBI, CBSI3BIBAIOIINE
¢du3ndecKkre BEeTMYUHBI: HA OCHOBE aHAIN3a YCJIOBUS 33Jla4d
3aIUCHIBATh KPATKOE YCIIOBUE, BBISABIATH HEJIOCTAIOIINE WU
U30BITOYHBIC JIJaHHBIC, BBIOUPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOJIMMBIC JIII  PCIICHUs, TPOBOAUTH pacyéThl U
OLICHUBATh  PEATMCTHYHOCTh  TOJYYEHHOTO  3HAYCHUS
(bU3UYECKON BETUYUHBI

1.8

pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO PpEHIUTh IpH
noMoOIIM  (U3WYECKMX  METOJIOB, HCHOJb3ysd OIKCAHHUE
WCCIICIOBAaHMs, BBIACIATH IIPOBEPSAEMOE  IPEAIIONIOKEHHE,
OLICHUBATh [IPAaBUJILHOCTB IOPsIIKA IPOBEIECHUSA UCCIICNOBAHMS],
JIeJIaTh BBIBOJ/BI, UHTEPIIPETUPOBATh PE3YJIbTaThl HAOIIOAEHUI
U OIIBITOB




1.9

1.10

1.11

1.12

IPOBOAUTH OIBITHl MO HAOIIOJEHUIO (PU3NUYECKUX SIBICHHM
Wi (U3MYECKUX CBOWCTB TEJI: CAMOCTOSITENIBHO COOMpATh
YCTaHOBKY M3  M30BITOYHOIO Habopa 00OpyaoOBaHuS,
OINKCHIBATh XOJI ONBITA M €r0 Pe3yJbTaThbl, (OPMYIUPOBATH
BBIBOJIbI

MPOBOJIUTH MPH HEOOXOIMMOCTH CEPUI0 TIPSIMBIX H3MEPEHUH,
OTIpEeNCIsAsi CpeIHee 3HAaYeHUE W3MEPSIEMON  BEITMYHUHBI
(doxycHOe paccTosiHue cOOMparOIIeH JTUH3BI), 000CHOBBIBATh
BBIOOp crtoco06a u3MepeHus (M3MEPUTEIIHLHOTO prbdopa)

NPOBOAUTH  HWCCJENOBAaHWE  3aBUCUMOCTEH  (DU3MYECKUX
BEJIMYMH C  HCHOJIb30BAHUEM  MPSIMBIX  HW3MEpPECHUM:
TUTAHUPOBATh UCCIIEIOBAHUE, CaMOCTOSTEIBHO COOMpaTh
YCTAaHOBKY,  (UKCHpOBaTh  pe3yJbTaThl  MOJYyYECHHOU
3aBUCHUMOCTH (PU3WYECKUX BEIMYMH B BHUAC TaOIUIHU
rpaduKoB, 1e7aTh BHIBOJIBI MO PE3YIbTaTaM UCCICTOBAHUS

NPOBOAUTh KOCBEHHbBIE H3MEPEHUS (U3HUECKUX BEIMYUH:
IUTAHUPOBATh U3MEpEHUs, coOUpaTh HKCIEPUMEHTAIBHYIO
YCTaHOBKY W BBIIIOJIHATH U3MEPEHUs, CIENys IPEII0KEHHON
WHCTPYKLUWH,  BBIYUCIATH  3HAYCHHWE  BEJIMYHMHBI U
aHAJIM3UPOBATH IOJyYCHHBIE PE3YJILTATHI C YUETOM 3aJaHHON
MIOTPEIIHOCTH U3MEPEHUI

1.13

coOnroAaTh MpaBWila TEXHUKU O€30MacHOCTH HpU paboTe ¢
nabopaTopHBIM 000PYIOBAaHUEM

1.14

1.15

1.16

1.17

pasnuyaTh OCHOBHBIC NPU3HAKKM H3YYCHHBIX (HU3UICCKUX
MOJICJICH: MaTepHaibHas TOYKa, aOCOJMIOTHO TBEpPIOE TEIO,
TOYCUHBIA UCTOUYHUK CBETA, Jy4, TOHKAs JIMH3A, [JIaHeTapHas
MOJIEIb aTOMa, HYKJIOHHAsI MOJI€JIb aTOMHOTO sipa

XapaKTeprU30BaTh MPUHIUIBI AEHCTBUS U3YUYEHHBIX IPUOOPOB
U TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HMX OMNHUCAHUSA,
UCTIOJNB3Yys] 3HAHUS O CBOWCTBAX (PU3UYECKHUX SIBICHUA U
HeoO0X0/IMMble PU3NYECKHUE 3aKOHOMEPHOCTH

UCTIOJBh30BATh CXEMBl U CXEMAaTHYHBIC PUCYHKH H3yYEHHBIX
TEXHUYECKHX YCTPOWCTB, HW3MEPHUTEIbHBIX MPHUOOPOB W
TEXHOJIOTUYECKHX TMPOIECCOB TNPU pPEUICHHH y4eOHO-
NPaKTHYECKUX 3a]a4, ONTHYECKHE CXEMBI NIl TTOCTPOCHHUS
n300pakeHUH B IIIOCKOM 3€pKajie U COOMpAIOIIeH JTHH3e
OPUBOANTH MPUMEPH (HAXOAUTh WH(OPMAIUIO O TPUMEPAX)
NPAaKTHYECKOTO HCIMOJB30BaHUS (PU3UYECKUX 3HAHUH B
MOBCETHEBHON KHM3HH ISl oOecredeHns 0e30MacHOCTH MpH
oOpaieHnn ¢ nmpubdopaMu U TEXHUYECKUMHU YCTPOHUCTBAMH,
COXpaHEHHMsI 3/I0POBbsI U COOIIIOJICHHSI HOPM JKOJIOTUYECKOTO
MIOBEJICHUS B OKPY>KalOIIEeH cpeae

1.18

OCYIIECTBIIATh HIOMCK uHpopMau ¢buzngeckoro
coiepkaHus B ceTu MIHTEpHET, CaMOCTOSTEIHbHO (POPMYITUPYSI




1.19

IIOMCKOBBIA  3amlpoC, HAXOAWUTh IIyTH  OIpPEHECICHUs
JIOCTOBEPHOCTH  TOJYYEHHOW HMH(QOpMANUMM Ha OCHOBE
UMEIOIINXCS 3HAHUU U TOIIOJIHUTENIBHBIX UCTOYHUKOB

UCIOJIb30BaTh MPH BHINIOJHEHUU YYEOHBIX 3aJlaHUN HAy4YHO-
NOMYJISIPHYIO ~ JINTEpaTypy  (U3MUECKOro  COJAEp)KaHuf,
CIIpaBOYHbIE MaTepHuaibl, pecypchl ceTu MHTepHET; BiaaeTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(GOPMAILINY U3 OJHOW 3HAKOBOM CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE MMMCHMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE UHGOpPMAIMM W3 HECKOIbKUX HCTOYHHUKOB
¢u3nueckoro - colepkaHus, MyOJUYHO  TPEICTABIAThH
pE3YyJIbTATHI IPOEKTHOM WIH MICCIIEI0BATENbCKOM
NEeSATENbHOCTH, IPU 3TOM I'PAMOTHO HCIIOJIb30BaTh U3yUEHHBIH
NOHATUMHBIA ammapaT u3ydaeMoro pasjena (U3NKd |
CONPOBOXKIAaTh BBICTYIUIGHHE NIpe3eHTalueil ¢ ydérom
0COOEHHOCTEN ayTUTOPUH CBEPCTHUKOB

1.21

OpU BBINOJIHEHUH Y4YeOHBIX IPOEKTOB M UCCIEIOBAaHUMN
($u3nYEeCKX MPOLIECCOB paclpeaesaTh 00sI3aHHOCTH B TpyTIIe
B COOTBETCTBUHU C IOCTaBJICHHBIMU 3aJa4aMH, CIEIUTH 32
BBIIIOJITHEHUEM IUIAHA JCHUCTBUA M KOPPEKTUPOBATH €TO,
a/IeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJaJ B JAESTEILHOCTh
Ipynbl, BBICTpPAaUBaTh KOMMYHHMKAaTUBHOE B3aUMOJIEHCTBHUE,
IPOSIBJISIst TOTOBHOCTH pa3periaTth KOHPJIUKTHI




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC

Kon
pazneia

Kon
JIEeMEeHTA

HpOBepﬂeMLle IJIEMEHTDI COACPKAHNSA

®U3UKA U EE POJIb B [IO3HAHWU OKPYXAIOIIETO MHUPA

1.1

1.2

1.3

®usnka — HayKa O NPUpOAE. SBICHUS NPUPOIBL.
@dusnuecKkue SABJICHUs: MEXaHUYECKUE, TEILIOBBIE,
JNEKTPUYECKHUE, MATHUTHBIC, CBETOBBIC, 3ByKOBBIE

®uznyeckue BeaMUMHbL. M3Mepenne puznueckux
BenuuuH. duznueckue mnpudopsl. [lorpemHocts
u3MepeHuil. MexxayHapoiHas CUCTEMA €IMHHI

EcTecTBeHHOHAYYHBIN METOJ [MO3HAHUS:
HaOJIFOJICHUE, TTOCTAaHOBKAa HAyYHOTO BOIPOCA,
BBIJIBMKEHUE THUIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE
TUN0TE3, 00BsICHEHHE HAOJIIO1aeMOT0 SIBJICHUS

1.4

Onucanne (QU3NYECKUX SBICHUM C TMOMOIIBIO
Mojienen

1.5

[TpakTudeckue paboTHI:

###Par#H#113Mepenne paccToIHUIA.
###PartH##lIsmepenne  00bEMa  KUIKOCTH U
TBEPAOTO TeNA.

#H##Par####OnpeneneHne pa3MepoB MajbIX TEl.
###Par###113mepenre TemnepaTypsl PU MOMOIIH
KHUJTKOCTHOTO TepMoMeTpa u JaTYNKa
TeMIIepaTypbl

ITEPBOHAYAJIBHBIE CBEAEHNMA O CTPOEHNU BEIIECTBA

2.1

###Par###CrpoeHne  BellecTBa:  aTOMbl U
MOJIEKYJIBI, UX pa3Mepbl. ONbITHI, T0Ka3bIBAIOIINE
JMCKPETHOE CTPOCHHE BELIECTBA

2.2

###Par###)[Brokenue yactuil BemiectBa. CBs3b
CKOPOCTH JIBUJKEHHS 4YacTHUIl C TEMIEepaTypo.
BpoyHoBckoe aBmxenue, muddysus

2.3

BSaHMOJICﬁCTBHG qaCTUll BEIICCTBA: ITPUTAKCHUC
U OTTAJIKMBAHHUC

24

###ParH## ArperaTHple  COCTOSIHUSI ~ BEIIECTBA!
CTPOCHHME Ta30B, IKUIKOCTEHW U  TBEPABIX
(kpucTauMueckux) Teld. B3auMoCBsA3b MEXIy
CBOMCTBAMHM BEILECTB B Pa3HBIX arperaTHbIx
COCTOSIHUSIX M HUX  aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM




2.5

2.6

Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOIBI

[IpakTnueckue paboThI:

###Par###0Onenka auaMerpa aTtoMa METOJIOM
psAn0B (c ucnosib30BaHueM ¢GoTorpaduii).
##H#Par##H#OnpITel 10 HAOIIOIEHUIO TEIJIOBOIO
paciMpeHus ra3os.

##H#Par##H##OnbITel 0 OOHApYKEHUIO JEHCTBUS
CHJI MOJIEKYJISIDHOTO MPUTSIKEHUS

JABWKXEHUNE

1 B3BAUMOJIEMUCTBHUE TEJI

3.1

3.2

3.3

34

3.5
3.6

MexaHuueckoe  JIBHKCHHE. PaBHOMepHOC 151
HCPAaBHOMCPHOC JIBHIKCHHUC

###Par#H###Ckopocts. CpeaHsii CKOpPOCTb IpHU
HEpAaBHOMEpPHOM JBWXeHUU. Pacuér nytu wu
BpPEMEHH JIBHXKEHUS

SIBnenue WHEPIINH. 3aKkoH HUHEPITUH.
B3aumopeiictBue Ten kak MpUYMHA H3MEHEHUS
CKOPOCTH JBIDKEHHsI Ted. Macca Kak Mepa
WHEPTHOCTH TeJa

###Par###1 [moTHOCTD BCIIICCTBA. CBs3b
MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIC
00BEMa BellecTBa

Cuta KaKk XxapakTepUCTHKA B3aUMOJICUCTBUS T

Cwuna ynpyroctu u 3akoH ['yka. I3mepenue cuibl
C TOMOUIBIO AUHAMOMETpPA

3.7

###Par#H## SIBnenue TATOTEHUS U CUJIA TSKECTH.
Cuna TsxkecTH Ha JApyrux IulaHerax. Bec Tena.
HeBecomocTh

3.8

Cuna Tpenus. TpeHHE CKONBXKEHUS U TpPEHHE
oKos1. TpeHue B IpUpoie U TEXHUKE

3.9

3.10

#HHPar####CnoxxeHne CHJl, HaIpaBJICHHBIX IO
OJHOM npsiMOi. PaBHOIEMCTBY OIS CHJT

[IpakTrueckue paboOTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBYKCHUS
(mapuka B JKHUAKOCTH, MOJENIU 3JIEKTPUUIECKOTO
aBTOMOOWIS U Tak fanee). OnpeneneHue cpeaHeit
CKOPOCTH CKOJIbKEHHUsSI Opycka WM IIapuka I0
HAKJIOHHOU TuTocKOCcTH. OmpeeneHne mIOTHOCTH
TBEpAOro Tena. OMNBITBI, JEMOHCTPUPYIOIIKE
3aBUCUMOCTD pacTsHKEHUS (nedopmariun)
OPYXKUHBI OT TPUIOKEHHOW cuibl. ONBITHI,
JEeMOHCTPUPYIOUINE 3aBUCHMOCTh CHJIBI TPEHUS
CKOJIbKEHHS OT Beca Tela M XapakTepa
COIPUKACAIOIINXCS IOBEPXHOCTEN




3.11

@usnyeckue SBICHHS B INPUPOJE: NPUMEPHI
JBVDKEHUS C PA3JINYHBIMUA CKOPOCTSMH B JKMBOU U
HEXKMBOW MPUPOAE, ACUCTBUE CUIBI TPEHUA B
IIPUPOJE U TEXHUKE

3.12
JABJIEHUE
4.1

Texanueckne yCTpOWCTBA:! JUHAMOMETD,
HOIUIUITHUKA

TBEP/BIX TEJ, )XUJKOCTEN U T'A30B

Hasnenne TBEpAoro tena. CrnocoObl yMEHbIIEHUS
Y yBEJIUYCHUS JaBJICHUS

4.2

JlaBienue rasza. 3aBUCHMMOCTH JaBJICHUS Ta3za OT
00béMa, TeMIepaTypsl

4.3

[lepenawa  nmaBieHHS TBEPIBIMU TEJIaMHU,
JKUIOKOCTSIMH W rasamMu. 3akoH Ilackauns.
[TaeBMaTHUYEeCKHE MAIIINHEI

4.4

3aBUCHUMOCTD JaBJICHUS YXUIKOCTU OT TIyOWHBI.
I'mapocratnueckuii mapamgoke. CooOmaromuecs
cocynbl. ['mapaBiandyeckue MeXaHU3Mbl

4.5

4.6

AtMocdepa 3emuin U atMochepHOE JaABIICHHUE.
[IpyuuHBI CyIIECTBOBaHUS BO3AYIIHONH 00OJOUYKU
3emuin.  Omneir  Toppuuernu.  3aBUCHMOCTH
aTMOC(EPHOTO aBJICHUS OT BBICOTHI HAJl YPOBHEM
Mopst

N3mepenne atmocdeprnoro masienus. [Ipubopsi
JUTSL U3MEPEeHUs aTMOC(EpPHOTO TaBICHUS

4.7

JleficTBHE KUIAKOCTM M ra3a Ha MOTPYKEHHOE B
HUX Tesio. BeITankupBaromas (apXxumenoBa) CUia.
3akoH Apxumena

4.8

[InaBanue ten. Bo3gyxomnnaBanue

4.9

[IpakTuyeckue paboThI:

HccenenoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT
o0BéMa TOrpYXEHHOW B KUIKOCTh YACTH Tela.
Onpenenenune BBITAJIKUBAIOLLIEH CHUJIBI,
JENCTBYIOIIEH Ha TEJIO0, IIOTPYKEHHOE B KUIKOCTb.
[IpoBepka  HE3aBUCHMOCTH  BBITAJIKHUBAIOLIEH
CUJIbI, JIEUCTBYIOIIEHM Ha TEJIO B >KUAKOCTH, OT
maccel  Tena.  OnbITeL,  JEMOHCTPUPYIOLIUE
3aBUCUMOCTb BBITAJIKUBAIOLLEH CHUJIBI,
JENUCTBYIOIIEH HAa TEIO B XKUIKOCTHU, OT 00bEMaA
IOTPY’KEHHOM B JKHUJIKOCTh 4YacTU Tela U OT
ILUIOTHOCTH YKUJIKOCTH. KoncrpyupoBanue
apeoMeTrpa WIM KOHCTPYUPOBAaHHUE JIOAKUA U
oIpelesIeHue €€ rpy30I0IbEMHOCTH




4.10

4.11

dusnyeckue SBICHUS B TPHUPOJAC: BIUSHUE
aTMoc(epHOTO JaBIICHHUS HA XUBOH OPTaHH3M,
IJIaBaHUE PBIO

TexHuueckue  ycTpoHCTBa:  cooOmIaronInecs
COCY/IbI, YCTPOUCTBO BOJIONIPOBO/IA,
THIPABIMYECKUIl TIpecc, MaHOMETp, Oapomerp,
BBICOTOMED, MOPIIHEBON HACOC, APEOMETP

8 KUIACC

PABOTA, MOILIHOCTb, DHEPT'UA

5.1

Mexanuueckas pabota

5.2

Mexannyeckas MOIIHOCTD

5.3

[IpocTbie MexaHU3MBI: pblYar, OJOK, HAKJIOHHAas
IUIOCKOCTB. [IpaBuio paBHOBeCHs pblyara

54

5.5

5.6

[IpumeHeHue mpaBuiIa paBHOBECHUs pbhlYara K
0JIOKY

«3onoToe TmpaBUiIO» MexaHuku. KoadduiueHnt
MOJIG3HOTO  JICUCTBHSI MexaHU3MOB. [IpocTeie
MEXaHU3MbI B OBITY M TEXHUKE

[ToTeHnnnanbHass SHEPTUW Tejia, MOTHATOTO Hal
3eMién

5.7

Kunernueckas sHeprus

5.8

59

[Tonuas MEXaHU4YeCKas SHEPIHUsl. 3aKkoH
VU3MEHEHUS U COXPAHEHUS MEXAHUYECKOU SJHEPTUU

[TpakTudeckue paboTHI:

###Par##H#Onpenenenne pabOTbl CUJIBI TPEHUS
IIpU  PAaBHOMEPHOM  JIBIDKEHUM  Tela IO
TOPU30HTAJIIBHON MOBepXHOCTU. lccnmenoBanue
ycinoBuil paBHoBecusi peryara. M3mepenune KIIJ]
HAKJIOHHOM  IUIOCKOCTH.  M3ydeHue  3akoHa
COXpaHEHHUsI MEXAaHUYECKON YHEPTrun

5.10

dusnyeckue SIBICHUSI B IMpUpPOAC: peIYaru B TCIIC
YCJIOBCKA

5.11

TexHudeckne yCTpOMCTBa: pblyar, MOJBWKHBIA U
HETNOJBM)KHBIN OJIOKM, HAKJIOHHAs IUIOCKOCTbD,
POCThIE MEXaHU3MBI B OBITY

Kon
pa3nena

Kon
3JIEMEeHTA

HpOBepﬂeMble IJIEMEHTDI COACPKAHNSA

TEIIVIOBBIE ABJIEHUA

6.1

OcHOBHEIE IIOJIOKEHU S MOJICKYJISIPHO-
KMHETUYECKON TeOpUU CTpOeHUs BerecTBa. Macca




U pa3Mepsl MosieKyd. OMNBIThI, TOATBEPKIAIOIINE
OCHOBHEIE MOJIOKEHUS
MOJICKYJISIPHOKMHETUYECKON TEOPUU

Mogenu TBEPIOro, XHUIAKOTO W Ta3000pa3HOTO

6.2 COCTOSIHMM  BemecTtBa. KpucTtamimueckue u
aMmop(QHBIC Tena
OObsicHEHHE CBOWCTB Ta30B, KUAKOCTEH W

6.3 TBEPABIX  Tell Ha OCHOBE MOJ0KEHUN
MOJIEKYJISIPHOKMHETUYECKON TEOPUH

6.4 CmauuBaHue U KallWIISAPHbBIC SIBJICHUS

6.5 TemnoBoe paclIMpeHne 1 CKaTre

6.6 Temnepatypa. CBsI3b TEMIIEPATYPbI CO CKOPOCTHIO
TEIJIOBOTO ABUKEHHUS YaCTHUII
Buyrtpennsisi  sueprus. CrnocoObl HU3MEHEHHS

6.7 BHYTPEHHEW  DJHEPrUM:  TEIUIoONepenadya |
COBepIIIEHUE pabOThI

6.8 Buasl  Temonepenauu: — TEMJIONPOBOIHOCTD,
KOHBEKIIHS, U3TTyUYCHHE

6.9 KomuuectBOo TemimoTel. YAenbHas TEMIOEMKOCTH

) BEIIlECTBA

6.10 TeriooOMeH U TEMJIOBOE paBHOBECUE. Y paBHEHHE
TEIJIOBOTO Oaianca

6.11 [InaBneHue u OTBEpACBAHUE KPUCTATUIMUECKUX
BEIIIECTB. Y IeJIbHAsI TETUIOTA TIJIaBICHUS
[TapooOpazoBanne u koHaeHcauus. Mcnapenwue.

6.12 Kunenne. YaenpHas Teruiota mapooOpa3oBaHUS.
3aBUCUMOCTh  TEMIIEPATypbl  KHUIEHUS  OT
aTMoc(epHOTO JTaBICHHUS

6.13 BnaxHocTh BO3tyXxa

6.14 OHeprus TOIuIMBa. Y IebHAasl TEIJIOTa CrOPaHUs
[Tpunnuner pabotsl TeroBeix asurateneit KII/

6.15 TEIUIOBOrO JBUratrensd. [eIUioBblE OBUTATEIU U
3alllUTa OKPYXKAIOIIEH Cpe/Ibl

6.16 3aKOH COXpaHEHUsT W TpPEeBpalleHUs dHEPTrUuu B
TEIJIOBBIX MPOIECCax
[IpakTrueckue paboOTHI:
###PartH##OnbITl MO OOHAPY)KEHUIO JEHCTBUS
CHJI MOJIEKYJIIPHOTO MTPUTSKEHUS.

6.17 ###Par###OnbIThl MO0 BRIPAIIMBAHUIO KPUCTAJIIIOB

MOBApEHHOM COJIA UJTU caxapa.
#HPar###OneITel 10 HAOIOLEHUIO TEIIOBOTO
pacuImpeHus Ta3oB, KUJIKOCTEH U TBEPBIX TeIl.




##H##Par###OnpeneneHye aBleHUs BO3JIyXa B
OaJToHE MIMpHUIIa.

###Par###OnbIThI, JEMOHCTPUPYIOIINE
3aBUCHUMOCTD JIaBJICHUS BO3AyXa OT €ro o0béma u
HarpeBaHUs WU OXJIAXKICHUS.

###Par###1 [poBepka THUIIOTE3bI JMHEWHOU
3aBUCUMOCTH JJIMHBI CTOJIOHMKA JKUIKOCTH B
TEPMOMETPUIECKOHN TPYOKe OT TeMITepaTypHhl.
###Par#H##HabmogeHue M3MEHEHUs BHYTPEHHEHN
SHEPTHHM Teja B pe3yibTaTe TeIIonepeaaun M
paboTHl BHEIIHUX CHII.

###Par###lIcciienoBanne sABJIEHUA TEIUI0O0OMeEHaA
MPY CMENIMBAHUY XOJIOJTHOW U TOPSYEH BOJIBI.
#H##Par####OnpeneneHne KOJIMYECTBA TEIJIOTHI,
MOJIYYEHHOTO BOJOW TMpHU  TEIJIOOOMEHE ¢
HarpeThiM METALTHYECKUM IIUITHHAPOM.
###Par###OnpeneneHue yaelIbHON TEIITOEMKOCTH

BEIIECTBA.
###Par###lccnenoBanue mpoiecca UCapeHus.
#H##Par###OnpeneneHue OTHOCUTEIHHOU

BJI&KHOCTH BO3]IyXa.
###Par###Onpenenenre  yJIeIbHOM  TETJIOTHI
IUIABJICHHUS JIBJA.

®dusnueckue sIBJICHUS B MPUPOJIC: TOBEPXHOCTHOE
HATSDKEHUE W KalWUISIPHBbIE SBJICHUS B MPUPOJE,
6.18 KpUCTaUIbl B mOpupone, usznydenue ColHila,
3aMep3aHue  BOJOEMOB,  MOpCKHE  OpH3bI;
o0Opa3oBaHUE pPOCHI, TyMaHa, WHEsl, CHeTa.

TexHuueckne yCTpOWCTBA: KalWLISAPBI, PUMEPHI
UCITOJIb30BAHUS KpHUCTAJUIOB, YKUJIKOCTHBIN
TEPMOMETpP, JATYUK TEMIEpPaTypbl, TEPMOC,
CUCTeMa  OTOIUICHUS  JIOMOB, TUTPOMETPHI,
MICUXPOMETpP, TapoBas TypOWHA, JIBUTATENb
BHYTPEHHETO CTOPAHMUSL.

OJIEKTPUYECKHUE U MATHUTHBIE ABJIEHUA

Onextpuzauus Ten. JIBa poja 3IEKTPUYECKUX
3aps10B

6.19

7.1

B3aumopelictBre 3apsbkeHHBIX Tel. 3akoH Kyona
(3aBUCUMOCTb CHJIBI B3aUMOJICUCTBUS 3apSKEHHBIX
TET OT BEJIMYMHBI 3apSA0B U PACCTOSIHHSI MEXTY
TEJIaMH)

7.2

DneKTpuIecKoe oJe. HanpsixéHHocTh
7.3 anekTpuyeckoro mnois. [IpuHIMN cynepno3uuu
ANEKTPUUYECKUX TOJIeH (Ha KaUeCTBEHHOM YpOBHE)




7.4

7.5

7.6

7.7

Hocurenu IEKTPUIECKHUX 3apsoB.
DOnemMeHTapHbIN AekTpuyeckuil 3apsana. CtpoeHue
aToMma. [IpoBOJHMKH U JUDIEKTPUKH

3aKoH COXpPAHCHUS SJICKTPHUUCCKOTO 3apAaaa
9HCKTpI/I‘{eCKHﬁ TOK. Y CIIOBUSA CyIIcCTBOBaHUA

QJICKTPUUICCKOTO TOKaA. HWcTOYHNKH TTOCTOSIHHOTO
TOKa

JIeHCTBUSL  DIIEKTPUYECKOTO TOKa  (TEIUIOBOE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B
KUJKOCTSIX U Ta3ax

7.8

7.9

DnekTpuyeckas 1emnb. Cuiia Toka. DIeKTpUIecKoe
HaIpsOKEHNE

COHpOTI/IBJIeHI/Ie IIPOBOAHHUKA. Y aenbHOE
COIIPOTHUBJICHUC BCIICCTBA

7.10

3akoH Oma Ju1sl yyacTKa Ienu

7.11

7.12

[TocnenoBaTenbHOE W TapaieIbHOE COCIUHEHUE
IIPOBOTHUKOB

PaboTa 1 MOIIHOCTB JIEKTPHUECKOTO TOKA. 3aKOH
Jxoyns — Jlenna

7.13

7.14

DJIEKTpUYECKUE enu u noTpedutenu
JNMEeKTpUYecKol dHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

IlocTostHHEIE MAarHuThbl. B3aumoneiictue
HNOCTOSHHBIX MAarHUTOB

7.15

7.16

MaruautHoe nosie. MarauTHoe moJjie 3eMJId U €ro
3HAYEHUE U )KU3HU Ha 3eMIie

OmnbiT OpcTena. MarHuTHOE NOJIE 3IEKTPUUYECKOTO
Toka. [[puMeHeHne 2IeKTPOMAarHUTOB B TEXHUKE

7.17

JleiicTBME MAarHUTHOTO TMOJISI Ha MPOBOJAHHMK C
TOKOM. OJIEKTPOJIBUraTellb IOCTOSHHOIO TOKa.
Hcnonb3oBanue 3EKTPOABUTaTENIEH B
TEXHUUYECKHUX YCTPOMCTBAX U Ha TPAHCIIOPTE

7.18

7.19

Oneitel ®apanesd. SIBreHue >I€KTPOMAarHUTHOU
naaykuuu. [Ipasuno Jlenna

DNeKTporeHepaTop. Crioco0b1 MOJTyYEHUs
AJIEKTPUYECKOW DHEPruu. OJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UCTOYHUKAX dYHEPTUU

7.20

[IpakTrueckue paboOTHI:

OmneiTel 10 HAONIOJCHUIO OJIEKTPU3AIMU  Tell
WHIyKIHEH U [IPU CONTPUKOCHOBEHHHU.
HccnenoBanue NeCTBHS 3JIEKTPUIESCKOTO MOJIS HA
IPOBOJHHUKH M JIHAJICKTPUKH.




COopka u mpoBepKa pabOThI AIEKTPUUECKOHN 1IeTTH
MMOCTOSIHHOTO TOKA.

W3mepeHne u peryInpoBaHue CUITBI TOKA.
N3mepenne u peryImpoBaHue HAMPSIKEHUSI.
HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, HTYIIETO
gepe3 pe3nucTop, OT COMPOTHBIICHUS PE3UCTOpa U
HaINpSHKCHHS Ha PE3UCTOPE.

OmnbITH, JIEMOHCTPHUPYIOIITHE 3aBHCUMOCTb
ANMEKTPUUYECKOTO COTPOTUBJICHUS TMPOBOIHUKA OT
€ro JUIMHBI, IUIOUIAJN TOTEPEYHOTO CEUYCHHS U

MaTtepuana.
[IpoBepka mpaBmiIa CIIOKEHHS HAMPSHKCHUH TPH
MOCJIEI0BATEIbHOM COCTMHEHUH TIBYX

pesucropoB. [IpoBepka mpaBuna s CUJIbI TOKa
Ipyu  TapauieIbHOM COEJUHEHUU PE3UCTOPOB.
Ompenenennie pabOTHI  JIEKTPUUYECKOTO TOKa,
17918711 (S40) yepes  Pe3ucTop. Onpenenenue
MOIITHOCTH 3JIEKTPUYECKOT0 TOKA, BBIACIISIEMON Ha
pesucrope. HccienoBaHue 3aBUCUMOCTH CHIIbI
TOKa, UIAYIIErO Yepe3 JIAMIIOUKYy, OT HampsiKEHUS
Ha Heu. Omnpenenenne KIIJ nHarpeBatens.
HUccnenoBanue  MarHuTHOTO  B3aMMOJICHCTBUS
MOCTOSHHBIX MArHuTOB. I3yueHne MarHuTHOro
TIOJISI IOCTOSTHHBIX MAarHUTOB MPH UX 00bETMHCHUH
u  pazaeneHuu.  HccrnemoBanue — JIEMCTBUS
AJIEKTPUYECKOTO TOKAa HAa MArHUTHYIO CTpPEJKY.
OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHJIBI
B3aMMOJICHCTBUS KaTyIIKA ¢ TOKOM U MarHuta OT
CHUJIbI TOKAa W HaNpaBjEHUs TOKAa B KaTyIIKE.
N3ydyenue [eWCTBHS MArHUTHOTO TMOJA  Ha
MPOBOJHUK ¢ TOKOM. KoHcTpyupoBanue wu
u3ydeHue paboThl AMeKTpoaBurarens. Mamepenue
KII/ snexktpoaBurateiabHONM yCTaHOBKH. OTBITHI
[0 WCCIENOBAHMIO SIBJICHUS JJIEKTPOMAarHUTHOMN
WHJIYKIIUW: UCCIIECIOBAHNE N3MEHEHUN 3HAUYCHUS U
HANpPABJIEHUS] UHAYKIIMOHHOTO TOKa

dusznuyeckue SBJICHUS B MMpUPOAC: SJICKTPHUICCKUC
SIBJICHHUS B aTMOC(i)GpC, QJICKTPUYCCTBO JKUBBIX

7.21 OpraHM3MOB, MarHuTHoe mojie 3emiu, Apend
IIOJIFOCOB, POJIb MATHUTHOIO ITIOJIS JUISl JKM3HU Ha
3emiie, MOJISIPHOE CUSTHUE
TexHnueckue yCTpOMCTBa: NEKTPOCKOIL,

799 aMIIepMETp, BOJBTMETpP, pEOCTaT, CUYETUUK

ANIEKTPUYECKON SHEPTUH, IIIEKTPOOCBETHTEIbHbIC
npuOOphl, HArpeBaTeNIbHBIE  BJIEKTPONPUOOPHI




(mpumepbl), DIEKTPUUECKUE TPEIOXPAHUTEINH,
AJIEKTPOMArHUT, JIEKTPOJIBUTATENb MOCTOSHHOTO
TOKa, TeHEePaTOp MOCTOSTHHOTO TOKA

9 KUIIACC
Kon Kon
paszena STEMOHT [IpoBepsieMble AIeMEHTHI COJIepKaHUs
MEXAHUWYECKUE ABJIEHUA

3.1 Mexanuyeckoe JBIKEeHHE. MaTepualibHasi TOUKa.
Cucrema orcuéra

8.2 OTHOCHUTEIILHOCTh MEXaHNYECKOT'O JBMKECHHUS

8.3 PaBHOMEpPHOE NPSMOIMHENHOE ABUKEHNE
#HHPar###HepaBHomepHOE MIPSAMOJIMHENHOE

8.4 nBrkeHne. CpelHsist ¥ MTHOBEHHAsI CKOPOCTh TeJla
[P HEPABHOMEPHOM JIBUKEHUU

35 Yckopenne. PaBHOyCKOpeHHOE IPSMOJIMHENHOE
JIBIDKCHHE

8.6 ###Par###CBoboHoe nanenue. OnbiTel [anunes
H#H##Par###PaBHOMEpHOE IBUKEHIE 1o

3.7 okpyxkHoctu. [lepron u dacrota oOpaieHusl.
JIuneiinas 51 yrjioBas CKOPOCTH.
I{eHTpOCTpEMUTENIBHOE YCKOPEHUE

8.8 [lepBeiii 3akoH HploTOHA

8 8.9 Bropoii 3akon HeroTona

8.10 Tperuii 3akoH HproTOHA

8.11 HH#HPar#H##1 [pyuHLUI CynepIIo3uLIUN CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka
###Par#H#Cuna TPEHUs: cuiia TpEeHUs

8.13 CKOJIbXKCHUS, CUJIa TPEHUS IIOKOS, APYTHE BHJIbI
TpEHUS

3 14 #HH#Parf##(Cunna TSDKECTM U 3aKOH BCEMHUPHOTO
TATOTEHUA. Y CKOPEHHE CBOOOIHOTO T/ ICHUS
JBuxenne miaHer Bokpyr Comnua. Ilepsas

8.15 KocMuyeckas  ckopocTh.  HeBecomocth  u
Neperpy3Ku

316 PaFHOBeCHe MaTepUaNIbHON TOYKH. AOCOIIOTHO
TBEPJIOE TEIIO
#H#Par#H#PaBHOBECHE TBEPAOTO Tena C

8.17 3aKpEIUIEHHON OChIO BpauieHus. MOMEHT CHIIBL.
LleHTp TsKECTH




8.18

Nmnynbc Ttena. M3menenne nmmnyiibca. Ummynbe
CHJIbI

8.19

3aKOH COXpaHEHUs UMITYJIbCa

8.20

#H##Par#H#H#PeakTHBHOE IBIKEHUE

8.21

Mexanunyeckasi paboTa U MOIIHOCTb

8.22

8.23

PaGota cun TskectH, ynpyroctu, TpeHus. CBs3b
SHEPIuu U paboThl

[ToreHnmanpHasi SHEPrUs TeNa, MOMHATOTO HaJ
MOBEPXHOCTHIO 3eMITH

8.24

[ToTeHnmanpHass SJHEPrus CKATOM NPYKUHBI

8.25

8.26

###Par###Kunetnueckas sHepruss. Teopema o
KMHETUYECKOM SHEPTUH

##H#Parf##3aKkoH  COXpaHEHUsI MEXaHUYECKOU
SHEPTUH

8.27

[IpakTuueckue paboTHI:

OmnpeneneHue cpenHell CKOPOCTU CKOJIbKEHUS
Opycka WM [BW)KGHHUS IIapuKa IO HAKIOHHOW
wiockoctu. OmpeneneHne yCKOPEHHs Tena Tpu
PaBHOYCKOPEHHOM JBM)KEHUH TI0 HAKJIOHHOM
IUTOCKOCTH.

HccnenoBanue 3aBUCMMOCTU MYTH OT BPEMEHU
IIpU paBHOYCKOPEHHOM JIBMKCHUHU 0€3 Ha4aabHOU
CKOPOCTH.

[TpoBepka runoTessl: €Cau Npu paBHOYCKOPEHHOM
IBWOKCHWM 0Oe3 HadaJdbHOW CKOPOCTH IyTH
OTHOCSTCA KaK psii  HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME  TPOMEKYTKH BpPEMEHU
OJINHAKOBBI.

HccrnegoBanne  3aBUCHUMOCTH  CHJIBI  TPEHUS
CKOJIBYKCHHS OT CHJIBI HOPMAJBHOTO JaBJICHUS.
Onpenenenue Koa(uIrenTa TpEHUS
CKOJIBKCHUSI. Onpenenenue KECTKOCTH
npyxunbl. OmpeneneHne padOTbl CHIBI TPEHHUS
OpU  PaBHOMEPHOM  JBWKCHHHM  Tela  TI0
TOPH30HTAIBHON ToBepxHOCTH. OrmpenencHue
palboTHI CHIIBI YHPYTOCTH MpPH MOABEME Tpy3a C
UCTIOJIH30BAHUEM HETIOJIBM)KHOTO M TIOJIBUKHOTO
0JIOKOB

8.28

@usnueckue SBICHHUS B IPUPOAE: IPUIMBBI U
OTJIUBBI, IBWKEHHUE IIIaHeT COIHEUHOM CUCTEMBI,
PEAKTUBHOE IBUKEHUE KUBBIX OPraHU3MOB

8.29

TexHu4uecKkrne yCTpPOMCTBA: CIHAOMETP, JATYUKHU
MOJI0KEHUS, PACCTOSIHUSA U YCKOPEHUS, PAKETHI

9

MEXAHNYECKHWE KOJIEFAHMA 11 BOJIHBI




KonebarenrHoE JIBYMOKEHUE. OCHOBHEIE

9.1 XapaKTEPUCTUKH KoJieOaHWIl: NEpUOJ, YacToTa,
aMILIUTY 1A
MaremaTuueckuii W TPYXUHHBIA MAasiTHUKHU.

9.2 [IpeBpaiienue »HEpruum NOpH  KoJedaTeIbHOM
JIBJKCHUU

9.3 3aTyxarolue KosieOaHusl. Brinyx)neHHbIE

KoJieOanus. Pe3zoHanc

Mexannueckue BOIHBI. CBOMCTBA MEXAaHUYECKUX
BOJIH. [IpoosibHBIE M TONIEpeYHbIE BOJIHBI. J[JiHA

94 BOJIHBI M CKOPOCTh €€ paclpOCTPpAHCHMUS.
MexaHnndeckre BOJHBI B TBEPAOM  TEJeE,
celiCMHMYeCKHE BOJIHBI

3Byk. I'poMKocTh M BbICOTa 3ByKa. OTpaxkeHue
3ByKa

9.5

9.6 Wn(pa3Byk U yIbTpa3BykK

[IpakTuueckue paboTHI:

OmnpezneneHre 4YacTOThl U IEpHOAa KoJeOaHUM

MaTEeMaTH4YECKOTO MASITHUKA.

OnpeneneHre 4acToThl M MEpUOAA KoJieOaHUM

IPYXUHHOTO MasITHUKA

HccnenoBanue 3aBUCUMOCTH TIepUoa KojieOaHui
9.7 MOJIBEILIEHHOTO K HUTU Ipy3a OT JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIepUoa KojiebaHui

IPYKUHHOTO MasATHHKa OT Macchl Ipy3a.

[IpoBepka HE3aBUCHMOCTH TIEpHOJa KOJIeOaHMI

rpy3a, MOJBEUIEHHOr0 K HUTH, OT Macchl Ipy3a u

XKECTKOCTH MpYyXHUHBI. 3MepeHue yckopeHus

CcBOOOIHOTO TTaJIEHUS

dusnueckue SBICHHUS B TPHUPOJIC: BOCIPUITHE
9.8 3BYKOB ’)KMBOTHBIMU, 3eMJIETPSICEHUE,
CeHCMUYECKHUE BOJIHBI, I[yHAMHU, IXO

TexHuueckue yCTpOMCTBa: 9X0JIOT,
MCIOJIb30BAHME YIIbTPA3BYKa B ObITY U TEXHUKE

9.9

10

OJIEKTPOMAT'HUTHOE I1OJIE 1 DJIEKTPOMAT'HUTHBIE
BOJIHBI

DNEKTPOMAarHUTHOE ToJie. DJIEKTPOMArHUTHBIE

10.1 .
BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH
10.2 I[IIkana 3€eKTPOMarHuTHBIX BOJH
103 OnekTpoMarHuTHas mpupona cBera. CKOpOCTb

cBeTa. BoiHOBEIE CBOWCTBA CBETA

10.4 [TpakTuueckue paboThI:
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N3ydyeHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C
MOMOIIIbI0 MOOMIJIBHOTO TesleoHa

10.5

duznueckue SBJICHUS B IPUPOE: OMOIOTHUECKOE
JNEHUCTBUE BHUAMMOIO, YIbTPaduOIETOBOTO U
PEHTT€HOBCKOT'O U3JIyYEHHI

10.6

TexHudyeckne  yCTPOMCTBA:  HCIIOJIb30BaHUE
JIEKTPOMAarHUTHBIX BOJIH JUJIsl COTOBOH CBSI3H

CBETOBBIE ABJIEHUA

11.1
11.2

11.3

JlyueBas Mmozenb cBeta. MicTouHukH cBeTa
[IpsimonuHetHOE pacIpOCTpaHEHHE CBETa

Otpaxenue cBera. [lmockoe 3epkano. 3akoH
OTpakKeHHsI CBETa

114

IIpenomiieHne cBeta. 3aKOH MPEIOMIICHHS CBETA.
[ToHOE BHYTpEHHEE OTPaKEHUE CBETA

11.5

JInnza. Xox nyden B JIMH3E

11.6

11.7

OnTuueckas CHUCTCMA (bOToaHHapaTa,
MHUKPOCKOIIAa U TCJIICCKOIIa

['ma3 kak onTHueckas cucrema. bian3opykocTs u
JAJIBHO30PKOCTh

11.8

Paznoxxenne Oenmoro cera B crnekTp. ONBITHI
Hpiotona. CroxkeHue CHEeKTpalbHBIX I[BETOB.
Hucnepcus cBera

11.9

[IpakTuueckue paboThI:

H#H##Par###lIccnenoBanue  3aBUCHUMOCTH  yTJia
OTPa)KEHMsI CBETOBOTO JIyya OT yrja MmajeHusl.
#HHPar###113yuenune XapaKTEPUCTUK
M300paKeHUs IpeIMeTa B TUIOCKOM 3epKalie.
H#H##Par###lccnenoBanue  3aBUCHUMOCTH  yTJia
MPEJIOMJICHUS CBETOBOTIO Jy4a OT yTJjia MaJeHus Ha
TPaHMIIE «BO3AYX — CTEKJIION.

###Par## lonydenne n300pakeHUN ¢ TTOMOIIHIO
coOuparoIe JTNH3BI.

###Part##Onpenenenre (POKyCHOTO PaCCTOSTHUS
Y ONITUYECKOMN CHIIBI COOMPAOIICH JTH3HI.
#H##Par##H#OnbITHI 110 pa3yioKeHHIo 0eJIoro cBeTa
B CIIEKTD.

#H#HPar####0npITll  TI0  BOCHPUSTHIO  LIBETA
NpeIMETOB MPHU WX HAOJIIOIEHUN Yepe3 LIBETOBbLIE
GuIbTpHI

11.10

dusnueckue SBICHUS B TMPUPOJC: 3aTMEHUS
Comania 1 JIyHBI, IIBETA TEN, ONTUYCCKHUE SBICHUS
B armocepe (uBer Heba, pedpakuus, pamyra,
MHPaX)




TexHudyeckne yCTpPOWCTBA: OYKH, IIEPHUCKOIL,

.11 ¢doToanmnapar, ONTHYECKHE CBETOBObI
KBAHTOBBIE ABJIEHUA

1.1 OmneiTel  Pezepdopna u miaHerapHas MoJEb
aroma. Mogenb atoma bopa

120 Hcnyckanue M TOIVIOIMIEHME CBETa aTOMOM.
KBanThI. JInHENWYaThIE CIEKTPHI

123 PamnoaktuBHOCTh. Anb(da, Oera- M ramma-
U3ITy4EHUs

124 Crpoenne aromHoro sapa. HyknoHHas mopnens
aTOMHOTO sifjpa. M3oTomnsl

125 PagnoakTuBHBIE IIPEBPALLCHUS. [Tepuon
1oJIypacraja aTOMHBIX sJEp

12.6 SAnepHple  peakuMu.  3aKOHBl  COXPAaHEHHUS
3apsJ0BOI0 U MAacCOBOI'0 YUCEI

127 OHeprust CBs3M aTOMHBIX szep. CBs3p Macchl U
DHEPTUH

12 128 Peaknun cunTe3a u nenenus sgep. McrouHukm
sHeprun CoJiHIIa U 3BE3]

12.9 Snepnas 3UHepreT1/H<a. JlelicTBrE paJMOAKTUBHBIX
M3JIyYEHUH Ha )KUBBIE OPTraHU3MBI
[IpakTuueckue paboThI:

HaG:ro1eHre CrutonTHbIX U TMHEHYIATBIX CIICKTPOB
W3IIyYECHUS.

12.10 HccnenoBanne TPEKOB: M3MEPEHUE DHEPIUU
YacTUIBl 10  TOPMO3HOMY  myTH (1O
dotorpadusim).

W3mepeHune paguoakTUBHOTO GoHa
@usnuecKkue sABJICHUS B IPUPOJIE: €CTECTBECHHBIN
paaMoOaKTUBHBIA  (OH, KOCMHYECKHE JIy4YH,

12.11 paguoOaKTUBHOE U3JIy4YEeHUE IIPUPOJHBIX
MUHEPAJIOB, NEUCTBUE paZMOaKTUBHBIX
M3JIy4YeHU Ha OpPraHu3M 4YeJIOBEKa

12.12 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOI,

WHJMBHUYaJbHbIN 1O03UMETP, KaMepa Buibcona




IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHOM MIPOI'PAMMBI
OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS

Kon
NpoBepPSIEeMOro
TPeOOBaHUA

IIpoBepsiemble TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOCHHUS OCHOBHOI 00pa30oBaTeILHOM
NMPorpaMMbl OCHOBHOT0 00111er0o 00pa30BaHUA HA OCHOBE
o1rocC

[lonumanue ponu (QU3MKKM B HAYYHOM KapTUHE MHpa;
c(hOpMUPOBAHHOCTh 0a30BBIX IpeACTaBICHUN 0
3aKOHOMEPHOM CBSI3U M MTO3HABAEMOCTH SIBIIEHUHN MPUPOBI, O
pOJIU SKCIEpUMEHTa B (PU3HKE, O CUCTEMOOOpasyromel poiu
GU3UKM B pa3BUTUU ECTECTBEHHBIX HAyK, TEXHUKH U
TEXHOJIOTUH, 00 IBOMOIHH (HU3MUECKUX 3HAHUN U UX POJIH B
LEJIOCTHOM €CTECTBEHHOHAYyYHON KapTUHE MHUpPA, O BKIAJe
POCCHUICKMX W 3apyOexHBIX YUYEHBIX-(U3UKOB B pa3BUTHE
HAyKH, OOBSICHEHHE TMPOIECCOB OKPYXKAIOIIETO MHPA,
Pa3BUTHUE TEXHUKU U TEXHOJIOTHI

3HaHus 0 BUJAX MaTepuu (BEIIECTBO U MOJIE), O IBUKEHUH KaK
crioco6e CyIecTBOBaHUS MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON
TEOPUH CTPOCHHUS BEIIECTBA, O (UBUYECKOW CYIIHOCTH
SABJICHUI MIPUPOIBI (MEXaHMYECKUX, TEIJIOBBIX,
ANIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE pa3nuyaTh
SIBJICHUS TIO OTIMUCAHMIO WX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, JEMOHCTPHUPYIOUINX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3NUECKUX
SABJICHUI B OKPY’XKaOIIEM MHUpPE, BBIAECIAS UX CYLIECTBEHHbIE
CBOMCTBA (MIPU3HAKH)

BrnaneHne — ocHOBaMM — MOHSTHUIHOTO anmapata u
CUMBOJIMYECKOTO $SI3bIKa (DU3MKU W HUCIHOJB30BaHUE HUX JUIS
pereHus yueOHbIX 3a/1a4; yMEHHE XapaKTepu30BaTh CBONCTBA
Ten, (Qusmueckue SABIEHUS U TPOLECCHI, HCIOJb3YS
(byHIaMeHTaJIbHBIE U SMITUPUYECKUE 3aKOHBI

YMeHne onuchiBaTh N3y4E€HHBIE CBOWCTBA TN U (PU3NYECKUE
SIBJICHUS, UCTIOJIB3YSl (DU3UUECKUE BEITMYUHBI

Brnanenne ocHOBaMH METOJI0B HAyYHOT'O MO3HAHUS C YUETOM
coOmoleHnsT TpaBwJl  O€30MacHOTO TpyJa: HaOIroAcHUE
(bU3NYECKUX SBICHUM:

YMEHHE CaMOCTOSITSIIBHO COOHMpaTh AKCIIEPUMEHTAIBHYIO
YCTAaHOBKY W3 JaHHOTO Habopa o0O0OpyIoBaHHS  TIO
WHCTPYKIIMM, OIMCBIBATh XOJ OIbITA M 3allMChIBaTh €ro
pe3yJbTatThl, GOPMYITUPOBATH BHIBOBL;

MPOBEJICHUE TPSMBIX U KOCBEHHBIX M3MEPECHHM (HU3UIECKUX
BEJIMYHMH: YMCHHE TUTAHUPOBATh U3MEPEHHUS, CAMOCTOSTEIIBHO




coOuparh 3KCHEPUMEHTAIBHYIO YCTAaHOBKY IO HHCTPYKLUH,
BBIUHUCIATh  3HAYEHUE  BEIMYMHBI M aHAJIU3UPOBATH
NOJyYEHHBIE Pe3yJbTaThl ¢ YYETOM 3alaHHOW MOTPEIIHOCTH
pEe3yJIbTaTOB U3MEPECHUM;

IpOBE/ICHUE HECJIOKHBIX IKCIEPUMEHTAJIbHBIX
UCCIIEIOBAaHUM; CaMOCTOSITEIIBHO coOupaTh
HKCHEPUMEHTAIIBHYIO YCTAaHOBKY U IIPOBOJAUTH MCCIIEIOBAHHE
[0 WHCTPYKIHH, HPEICTABIATh MOIYYEHHbIE 3aBUCHUMOCTH
(¢u3NYECKUX BEIUYMH B BUJIE TaOIUL U rpaMKOB, yUUTHIBATh
HOTPEUTHOCTH, JIENATh BHIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHMS

[ToHnMaHne XapaKTEepHBIX CBOWCTB (PU3MUECKUX Mojenen
(MaTepuanbHas TOYKa, AOCOIIOTHO TBEPAOE TEIO, MOJEIN
CTPOCHHUSI Ta30B, JXKUAKOCTEH M TBEPIBIX TeJ, IJIaHETapHas
MOJIENIb aTOMa, HyKJIOHHAs MOJIEJIb aTOMHOTO sI/Ipa) U yMEHUe
NPUMEHSTh UX AJi1 00bICHEHUS (PU3NYECKUX MPOLIECCOB

YMmeHnue oObsACHATh (pU3nUYecKue IpoLecchl U CBOWCTBA TN, B
TOM 4YHCI€ M B KOHTEKCTe CHUTyallud MPaKTUKO-
OpUEHTUPOBAHHOIO XapakTepa, B YacTHOCTH, BBISABIATH
NPUYMHHO-CIIEICTBEHHBIE CBS3M U CTPOUTH OOBSICHEHHUE C
OMOpON Ha W3Yy4YCHHBIE CBOMCTBA (U3UYECKHUX SIBICHHM,
¢du3nyecKre 3aKOHbI, 3aKOHOMEPHOCTU U MOJEITU

YMenue pemarh pacuéTHeie 3amaun (Ha Oaze 2 — 3
YpaBHEHHIT), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIIIHE
¢du3uYecKue BETWYUHBI, B YaCTHOCTH, 3alHCHIBaTh KPaTKOE
YCIJIOBUE 3aJ1a4M, BBISBIISITh HEJIOCTAIOIINE JIaHHbBIE, BRIOUPATH
3aKOHBI U (OpMYJNBI, HEOOXOAMMBIC ISl €€ pelieHus,
UCIIOJIb30BaTh CIPABOYHBIE JAHHBIE, MPOBOAUTH PACUETHI U
OIICHUBATh  PEAIMCTUYHOCTh  TOJYYEHHOTO  3HAYCHUS
(GU3UYECKON BENMYMHBI, YMEHUE OINPEIEIsITh Pa3MEpPHOCTh
(bu3nUecKoi BEIMYUHBI, TOTYYEHHOU MTPHU PEIICHUH 3a]a4n

YMeHne xapakTepu30BaTh MPUHIUIIEI IEHCTBUS TEXHUUECKUX
YCTPOWCTB, B TOM 4YHCJIE OBITOBBIX NPUOOPOB, W
NPOMBIIUICHHBIX ~ TEXHOJOTHYECKHX IMPOIECCOB IO X
OMHCAaHUIO, WCIONB3Ysl 3HAHHWS O CBOWCTBax (pHU3MUECKUX
SBIICHUH U HEOOX0AUMbIe (PU3MUecKre 3aKOHOMEPHOCTH

10

YMeHre HUCIoJIb30BaTh 3HAHUS O (PU3UYECKUX SIBICHHUSIX B
MOBCETHEBHOW KU3HU JUIsl o0ecrieueHuss 0e30MacHOCTH TMPHU
oOpamieHUH ¢ OBITOBBIMH TPHOOpPAMH M TEXHUYCCKUMU
YCTPOWCTBAMU, COXPAHEHHS 3JI0POBbS U COOIIOJEHUS HOPM
DKOJOTUYECKOTO TOBEACHHS B  OKpYXKaWIIeH  cpee;
MOHNMAaHWEe HEOOXOIUMOCTH TPUMEHEHHUS JIOCTHKCHUU
(107637097 u TEXHOJIOTHI ISt parMoHAIBHOTO
MIPUPOIOTIOJIB30BAHUS

11

OmpIT  moWCKa, MpeoOpa3oBaHUS U NPEACTaBICHUS
uHpopMau (HU3NUECKOTO COAEP)KAaHUSI C HCIOIB30BaHHUEM




MH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUW; yMEHUE
OIICHUBATh JOCTOBEPHOCTHh TIOJIyYEHHOM HHQOpManuu Ha
OCHOBE UMEIOIINXCS 3HAHUH U TOMOJIHUTEIHLHBIX HCTOYHHKOB;
YMEHHE HCMOJIb30BaTh MPU BBIMOJHEHUU YUEOHBIX 3aJaHUMN
HayYHO-TIONYJISIPHYIO JINTEPATypy (PU3NUECKOro coepKaHusl,
CIIpaBOYHbBIC MaTepHalIbl, pecypchl ceTu HTepHeT; BiajieHue
0a30BBIMH HaBBIKaMU TpeoOpazoBaHus HWHpOpMauu U3
OJIHOW 3HAKOBOM CHCTEMBI B JIPyTyl0; yMEHHE CO3/1aBaTh
cOOCTBEHHBIE MTUCHMEHHBIE U YCTHBIE COOOIIEHHS] HA OCHOBE
nH(popMaInuu U3 HECKOJIBKUX HCTOYHUKOB




IHEPEYEHD 3JIEMEHTOB COJAEPKAHUSA, ITPOBEPAEMbIX HA OI'D
IO ®U3UKE

Konx

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUA

1 MEXAHUWYECKHUE ABJIEHUA
11 Mexanuueckoe 1BUKeHne. MarepuaibHasg Touka. Cucrema oTcuéra.
' OTHOCUTENBHOCTD ABUKEHUS
PaBHomepHOe M HepaBHOMEpHOe ABWkKeHUE. CpenHsis CKOpOCTb.
1.2 dopmyiia 11 BEIYUCIICHUS CPeAHEN CKOPOCTH: V = S/t
PaBHOMepHOE MPSAMOJIMHENHOE JBUKCHUE. 3aBUCHUMOCTD
KOOpAMHATBl Tela OT BPEMEHM B CIydya€ pPaBHOMEPHOIO
MPSIMOJTMHENHOTO JBUKECHHUS:
1.3 X)) =x, +vt
I'paduku 3aBuCHUMOCTH OT BpPEMEHHU JUIsi TPOSKIUU CKOPOCTH,
MPOCKLUUH MEPEMEIICHUs, MyTH, KOOPAMHATHl NMPU PaBHOMEPHOM
MPSIMOJTMHENHOM JBUKEHUU
3aBUCUMOCTh  KOOpAMHATHI TeJa OT BPEMEHM B  Clydae
PaBHOYCKOPEHHOTO MPSMOJIMHENHOTO JBUKECHHUS:
!Q
Sy =V, * I+ a* <
@opMynbl A1 NPOEKIUU MEPEMEIICHUs, MPOEKIUU CKOPOCTH U
MPOCKIIUA YCKOPEHUS TMPU PABHOYCKOPEHHOM MPSIMOJIUHEHHOM
JBUKECHUMU:
1.4 t*
. .sx(a‘)=v‘)x-r+ax-3~
U_r('f) =Upx T4, Z,
a. () =canst,
Ulrfz - L"'1.'1'2 =2£T_T.S'_T
I'padbvkn 3aBUCUMOCTH OT BpEMEHHU JJsi TPOEKIHUU YCKOPEHUS,
MPOCKIIUA CKOPOCTH, MPOEKIIMU TEPEMEIICHUs, KOOPJAUHATHI TpPU
PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JABUKEHUU
CBobGonHoe manenne. @opmyIibl, OMUCHIBAIOIINE CBOOOTHOE MAICHUE
TeJa MO BEPTUKAIH (IBIKCHHE Tella BHU3 WJIM BBEPX OTHOCHUTEIHHO
1.5 noBepxHocTn 3emiuu). ['paduku 3aBUCMMOCTH OT BPEMEHHU IS
MPOCKLIHUHU YCKOPEHUsl, MPOEKIUU CKOPOCTH U KOOPAHUHATHI MPH
CBOOOJIHOM TaJICHNUHU TeJla IO BEPTUKAIN
16 CKOpOCTh PAaBHOMEPHOTO JIBIDKCHHS Tejla TI0 OKPYKHOCTH.

HamnpasieHue ckopocTH.




@opMyna Ui BBIUNCICHUS CKOPOCTH YEPE3 PagnyC OKPYKHOCTH U
nepuoj oOpareHus:

2R
L=
T
L[eHTpOCTpeMI/ITeJ'IBHOG YCKOpPCHHE. HaHpaBJ'IeHI/Ie

LEHTPOCTPEMUTENBHOTO ycKopeHus. Dopmyisia s BBIYHCICHUSA
YCKOPEHUS:

b
“=F
dopmyiaa, CBA3BIBAOMNIAS IEPUOJT M YACTOTY OOPAIICHHUS:
1
1." = —
T

Macca. IlnoTtHOCTH BelIECTBA. (DOpMy.]'Ia 151 BBIYUCICHUA
IIJIOTHOCTH:

_m

1.7
V
1.8 Cuna — BekTopHas ¢usznueckas BenuunHa. CI0XKeHUE CHIT
1.9 SIBnenne nnepunu. llepsoiii 3akoH HproToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHarnpaB/ieHHOCTb BEKTOpa YCKOPEHHUSI Tella U BEKTOpa CHJIbI,
JEWCTBYIOIIECH HA TEJIO
BzaumoperictBue ten. Tperuii 3akoH HeroToHa:
1.11 F. P _P-I—Q
Tpenue nokoss U TpeHHe CKoIbxkeHus. dopmyna s BBIUKCICHUS
MOJIYJISl CUJTBI TPEHUS CKOJTbKEHUS:
1.12 Fp=1-N

1.13

Hedopmanus Ttena. Ympyrue um Heynpyrue aedopmanuu. 3akoH
ynpyroi gedopmanuu (3akoH ['yka):

F=Ik-Al




BCCMI/IpHOC TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUS:
my -my

F=G.-1 2
R -
1 14 CI/IJ'Ia TSXKCCTHU. YCKOpeHI/Ie CB06OI[HOFO ImaJacHUsI.

@dopmyna a8 BBIYUCIEHMS CUJIBI TSDKECTH BOJIM3M IMOBEPXHOCTH
3emnu: F = mg.

JiBmxenue miuanet Bokpyr Comnnia. [lepBast kocMudeckast CKOPOCTb.
HesecomocTts u neperpysku

Nwmnynbe Tena — BeKTOpHas (U3HYECcKasi BEINYUHA.

1.15 b=mo

Nmnynsc cucreMsl Ten. M3Menenne umiyibca. MMmiynsc cuiisl
3aKOH COXpaHEHUs UMITYJIbCA JUISl 3AMKHYTOM CHCTEMBI TEII:

1.16 P=mU, +im, U, =const

PeakTtuBHOE ABMKEHIE

Mexanunueckas padota. @opmyria A BBIYUCIEHUS PaOOTHI CUJIBI:

A=Fsooso

MexaHuueckast MOLTHOCTD:
1.17

v=24
r

Kunernueckas u noreHuuanbHas 3Heprus. opmyna ais
BBIYUCIICHUS KUHETUYECKON DHEPTUHU:

2
Teopema o kuHeTHuecko sHeprun. Gopmyia 1uisi BBIYUCICHUS
MMOTEHIMAJIBbHON YHEPTUH TEJA, IOIHATOTO
Haj 3eMiéil:

1.18

E,=mgh

Mexannueckas OHCPrus:
E=E,+E,

1.19 3aKOH coXpaHeHUsl MexaHudeckoi sHepruu. ®opmyna ais 3aKkoHa

COXpaHEHHUsI MEXAaHUYECKON YHEPTUU B OTCYTCTBUE CUJI TpeHUS: E =
const.

IIpeBpamienne MEXaHUYECKOW DHEPIUU IPU HAJIMYHUH CHJIIBI TPEHHUSL.

1.20 IIpocThie MeXaHU3MBI. «30JI0TOE IPABUIIOY» MEXAHUKH.




Peruar. Momenr cunsl: M - Fl.
YcnoBrue paBHOBECHS pblyara:

M +M, +..=0
[ToasuxkHbIN 1 HenoABMXKHBIHN O6510ku. KII/] mpocThix MEXaHU3MOB,

n= Anonesaas
A‘S&I‘IH‘E[EEE&H

1.21

JlaBiienue TBEpIOTO TENA.
@opmya AJid BBIYMCICHUS 1aBJICHHS TBEPAOTO Tela:
_F
P= G
JlaBnenue raza. ATMocgepHOe aBlieHuUE.
I'mppocTtaTnyueckoe naBiIeHUE BHYTPHU KUJIKOCTH.
®opMyia A BBIYUCIEHUS TaBJICHUSI BHYTPU KUJIKOCTHU:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBauyeckuii mpecc

1.23

1.24

1.25

3akoH Apxumena. P@opmyna Uil ONPEICICHUS BBITATKUBAIOMIEH
CHWJIBI, IEUCTBYIONIEH Ha TEJO, MOTPYKEHHOE B KUJIKOCTh WIIH Ta3:

Fam =P8V

Vcnoue nnaBanus tena. [1naBanue CYAOB U BO3AYXOIIJIABAHHC

Mexanuueckue KonebaHua. AMIUIMTYAa, TEPUOJ U 4YacToTa
kojeOanuii. @opmyiia, CBA3BIBAIONIAS YACTOTY U MEPUOJ KOJICOAHMIA:

MaremaTtnueckuii U NPy KUHHBIM MasTHUKU. [IpeBpalienue snepruu
MIpU K0JIeOATEeIbHOM JIBU)KCHUU

1.26

3aryxaromue kojaedanus. BeiHyX1eHHble konebanus. Pezonanc

1.27

Mexanunveckue BoJHbL. [IpogonbHbIe U nonepedHbie BOIHBI. J[JinHa
BOJIHBI MU CKOPOCTb PACITPOCTPAHEHHUS BOJIHBI:

b=v-T

1.28

1.29

3Byk. ['poMKOCTh U BbICOTa 3ByKa. OTpakeHUE 3BYKOBOM BOJHBI HA
rpaHuiie AByx cpen. Mudpa3Byk u ynbTpa3Byk

IIpakmuueckue pabomul

N3mepenne cpegHen IUIOTHOCTH BEWIECTBA; APXMMEIOBOM CHJIbL;
KECTKOCTH MPYKUHBI; KOAPPUIIMEHTA TPEHUSI CKOJIBKEHUS; PaOOTHI
CHUJIBI TPEHHSI, CUJIBI YIIPYTOCTH; CPEAHEN CKOPOCTH JIBIXKEHHS OpyCcKa
M0 HAKJIOHHOW TUIOCKOCTH; YCKOPEHHsI OpycKa IMpH JIBUKEHUU I10




1.30

HAaKJIOHHOM  IUIOCKOCTH; YacTOTBl W  Mepuoja  KoJieOaHUi
MaTeMaTHYeCKOT0 MAasTHHKA; YacTOThl W TepHoja KoseOaHui
MPYKUHHOTO MAasiTHUKA; MOMEHTA CHJIbI, JICHCTBYIOIETO HA pbIYar;
paboThl CHJIBI YNPYTrOCTH TpU TMOABEME TIpy3a C TOMOIUIBIO
HEMOJIBYKHOTO 0JIOKA; pabOThI CHJIBI YIIPYTOCTH MPHU MOABEME TPy3a
C MIOMOIIIbIO TIOJIBUYKHOTO OJIOKA.

HccnenoBanne 3aBUCHUMOCTH apXUMEIOBOW CHJIBI OT 00bEMa
MOTpyKEHHOM YaCTH TeJa U OT IJIOTHOCTHU JKUJIKOCTH; HE3aBUCUMOCTH
BBITAJIKUBAIOUIECH CUIIBI OT MacChl Tea; CHIIbI TPEHUSI CKOJIBKEHUS OT
CHJIbl HOPMAJBHOTO JABJIEHUS U OT pojJa MOBEPXHOCTU;, CHIIBI
YIOPYTrOCTH, BO3HUKAIOIIEH B MPYXKHUHE, OT CTeNeHU JedopmManuu
NpPYKUHBI, yCKOpeHHusi Opycka OT yrila HaKJIOHA HalpaBisSIoUIEH;
nepuoa (4acToThl) KOieOaHU HUTSHOTO MasiTHUKA OT JJIMHBI HUTH;
neproja KosiebaHWUW MPYKUHHOTO MasTHHUKAa OT MacChl Tpy3a U
KECTKOCTU TPYXKHUHBI; HCCIETOBAHWE HE3aBUCUMOCTH TEepHOaa
KoJieOaHUl HUTSHOTO MasgTHHUKA OT Macchl rpy3a. [IpoBepka ycmoBus
paBHOBECHS pbIyara

Dusuueckue A61eHUs 8 NpUpode. IPUMEPHI ABUKEHUS C Pa3TUUYHBIMU
CKOPOCTSIMH B JKHBOW M HEXKMBOM IPUPOJE, ACHCTBUE CUIIBI TPEHUS B
IPUPOAE W TEXHHUKE, IPWIMBBI W OTIUBBI, JBWKEHUE IUIAHET
ConHeyHOW CUCTEMBI, PEAKTHUBHOE JBMKEHUE JKUBBIX OPIaHU3MOB,
pplYary B TeJIe YEIOBEKa, BIMSHUE aTMOC(EpHOro AaBiICHHs Ha
KUBOM OpraHusM, IJIaBaHUE PbIO, BOCIPUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHE BOJIHBI, IlyHAMH, X0

1.31

2.1

2.2

Texnuueckue ycmpoiicmea: CHOHAOMETP, JATYUKU TOJOKEHHUS,
pacCTOSIHUA M YCKOPEHHMS, AUHAMOMETpP, MOJILIUIIHUKH, PAaKETHhI,
phluar, MOJABWKHBIA U HETOJBIKHBIA OJIOKH, HAKJIOHHAS TIJIOCKOCTD,
MPOCTBIE MEXaHU3MBI B OBITY, COOOIIAIONINECS COCYIbI, YCTPOMCTBO
BOJIOTIPOBOJIA, THUJPABIMYECKUI TMpecc, MaHOMETp, Oapomerp,
BBICOTOMED, MOPILIHEBON HACOC, apEOMETP, IXOJOT, UCIOIb30BAHUE
yIIbTpa3ByKa B ObITY U TEXHUKE

TEITJIOBBIE ABJIEHUA

OCHOBHbBIE  TIOJIOKEHUS ~ MOJICKYJISIPHO-KUHETUYECKOW  TEOpUH
CTpoeHHUsI BellecTBa. Mojenu TBEPAOTo, JKUAKOTO U ra3000pa3HOro
coctosiHu# BeniectBa. Kpucrammueckue u amopdHbie Tena

JIBmkeHue vactul BemecTBa. CBA3b CKOPOCTU JIBUKEHUS YaCTHUL] C
Temneparypoil. bpoyHoBckoe aBmxenue, Auddysus

2.3

CMmaunBaHHE U KalUJIAPHBIC ABJICHUA

2.4

TemnoBoe pacmiMmpCHUC 1 CKATUC

2.5

TemnoBoe PaBHOBECHUC

2.6
2.7

BuyTtpennsisi sHeprus. Pabora u Teruionepegada Kak CHOCOOBI
VU3MEHEHUs BHYTPEHHEW DHEpruu

BI/II[bI TCIIonepcaadn: TCrjIonpoBOJHOCTh, KOHBCKIHSA, N3JTYUCHHUC




2.8

2.9

HarpeBanue m oxnaxaenue ten. KoamyecTBO TEIUIOTHI. Y AelbHAA
TEIUIOEMKOCTD:

O=cm(t,—1)

3aKOH COXpaHECHHsS HSHEPrUU B TEIUIOBBIX Mpolleccax. YpaBHEHHUE
TEJIOBOT0 OaaHca:

O +0, +..=0

2.10

Hcnapenne n koHumeHcanus. l3mMeHeHue BHYTpPEHHEH HHEPIUH B
IpOLIECCE UCTIaPEHMsI M KOHAeH cau. Kunenue )uakocTy. Y neiabHas
TeruioTa napoodpaszoBanus: L = Q/m

2.11

BrnaxnocTs Bo3ayxa

2.12

2.13

2.14

2.15

2.16

2.17

[InaBnenne u kpucramusanus. Mi3sMeHeHne BHyTpEHHEN D HEPTUH IIPH
IJIABJICHUN U KPUCTAJIU3ALUU. Y AelIbHAs TEIUI0TA IIJIaBJICHUS :

0

m

BHyTpeHHsI1 SHEprus CropaHus TOIUIMBA. YJElbHas TEIUIOTa
CropaHus ToImBa: g = Q/m

[Mpuamuner  pabotel  TeruoBbix aBurateneir. KIIJ[ TemoBoro
JIBUTATEJIS

Ipaxmuyeckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAJUIMYECKOrO LIMJIMHAPA;
KOJIMYECTBA TEIJIOTHI, OJIYYEHHOTO BOJAOW KOMHATHOM TeMIEPATYPhI
(bUKCUPOBAHHON MacChl, B KOTOPYIO OIYIIEH HArpeThlil MIJIUHAD;
KOJIMYECTBA TEIJIOTHl, OTAAHHOIO HArpeThIM IWIMHAPOM, IIOCIIE
OMYCKaHUs €ro B BOJy KOMHATHOW TeMIlepaTyphl; OTHOCUTEIbHOU
BJI&XXHOCTH  BO3[lyXa; YJEIbHOM TEIUIOTHl IUIABJICHUS JbJA.
UccnenoBanue W3MEHEHHs] TeMIEpaTypbl BOAbl TPU Pa3IUYHBIX
YCJIOBUSIX; SIBJICHHUS TEIJI0OOMEHAa MPH CMEIIMBAHUHU XOJOJAHOU M
ropsiuei BOJIbI; Ipoliecca UCHapeHust

Qusuueckue s6NeHUs 6 Npupooe: TIOBEPXHOCTHOE HATSKEHUE H
KaUJUISPHBIE SIBJICHUS B IPUPOJIC, KPUCTAIIIBI B IPUPOJIC, U3TyUCHHE
CounHiia, 3aMep3aHue BoJI0EMOB, MOPCKHE OpU3bI; 00pa30BaHUE POCHI,
TyMaHa, UHesl, CHera

Texnuueckue ycmpoucmea: KalWJUIAPbl, MPUMEPHI UCIOJIb30BaHUS
KPUCTAJIJIOB, KUJAKOCTHBIA TEPMOMETp, JaTYMK TEMIEPATYpHl,
TEPMOC, CHUCTEMa OTOIUICHUS JIOMOB, THIPOMETPHI, ICUXPOMETD,
napoBasi TypOuHa, ABUTaTe’Ib BHYTPEHHETO CropaHus




3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onexktpu3zauus Ten. J[Ba Buja 3J€KTPUUECKUX 3apsI0B
3.2 B3aumopeiictBue 3apsikeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs AIEKTPUUYECKOTO 3apsiaa
Onektpuueckoe mnojie. HanpspkEHHOCTh  3IEKTPUYECKOro  MOJIS.
34 [IpuHIMO Cynepro3uinK ANEKTPUYECKUX TOJel (Ha KaueCTBEHHOM
YPOBHE)
35 Hocurenu snexrpuyeckux 3apsaoB. JlelcTBUE dIEKTPUYECKOrO TOJIA
' Ha 3JIeKTpuYeckue 3apsaasl. [[pOBOAHUKH U TUAIEKTPUKHU
[TocToAHHBIN 27EKTPUYECKUN TOK. JIEHCTBUSA JIEKTPUUYECKOTO TOKA.
Cuna Toka. Hanpsixenue.
3.6 I=q/t,U=A/\
DJIEKTPUYECKOE  CONPOTHUBJIICHHE.  YJCIBHOE  DJIEKTPUUYECKOE
3.7 CONPOTHUBIICHHE:
' R =pl/S
38 3akoH Oma Ju1s yyacTka anekrpudeckon uenu: I = U/R
[TocnenoBaTenbHOE COETMHEHNE IPOBOAHUKOB:
1, =I,; U=U,+U,; R=R +R,
| | 1 2
3.9 [TapaienbHOE coeAMHEHNE IPOBOAHUKOB PABHOI'O CONIPOTUBIICHUSA:
U=U;I=1+1;R=2.
2 2 -
CMeliaHHble COETMHEHUSI IPOBOIHUKOB
310 Pabota u MomHOCTH 3nekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jlxoyns — Jlenna:
2
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOE MOJI€ NPSMOrO MPOBOJHHMKA C TOKOM.
) JIvHUYM MarHUTHOM UHIYKIUU
313 MarnutHOoe 1OJ€ TOCTOSHHOIO  MarHuta. BsauMmopeicrtaue
) MOCTOSIHHBIX MAarHuTOB
3.14 JlelicTBMEe MarHUTHOIO MOJIsI HA IPOBOJHUK C TOKOM
315 OmnbiTel @apanes. SBieHUe ANEKTPOMarHUTHON MHAYKUIKK. [IpaBuio
’ Jlenmna
3.16 Ipaxmuueckue pabomul




3.17

H3mepenne 3eKTprUuecKoro CONPOTHBIICHUS! PE3UCTOPA; MOITHOCTH
AIIEKTPUYECKOTO TOKa; Pa0OTHI AJICKTPUIECCKOTO TOKA.

HccrnenoBanne 3aBHCHUMOCTH CHJIBI  TOKA, BO3HHKAIOIIETO B
NPOBOJHUKE (PE3UCTOPHI, JIAMIIOUKA), OT HAINPSDKCHUS Ha KOHIIAX
NPOBOJTHUKA; 3aBUCUMOCTH COTIPOTHBIICHUS OT JUIMHBI MPOBOHHKA,
TUTOIIAN €TO MOTIEPEYHOTO CEUCHHSI U YISIBHOTO COPOTHBIICHUSI.
[IpoBepka mpaBWia JUIA OSJCKTPUYCCKOTO HAMPSHKCHUS —TIPU
MOCJICIOBATEILHOM COCIMHEHUU TPOBOJIHHUKOB; TPABWIIA JJIS CHIIBI
AJIEKTPUYECKOTO TOKA MPH MapauIeIbHOM COSTMHCHUN TIPOBOTHUKOB
(pe3ucTopsl U TaMIIOYKa)

Qusuueckue s61€HUA 6 Npupode. DICKTPUUECKUE SIBICHUS B
atMoc(epe, 3IEKTPUUECTBO >KMBBIX OPTaHU3MOB, MAarHUTHOE IOJIE
3emiu, Jpeid MoIoCcCoB, POiIb MArHUTHOTO MOJS Ui KU3HU Ha
3emuie, MOJISIPHOE CUSIHUE

3.18

3.19
3.20
3.21
3.22
3.23

3.24

Texnuueckue ycmpoticmea: >IEKTPOCKOIN, aMIEPMETpP, BOJIBTMETD,
peocTar, CUETUYUK DJIEKTPUUECKON 3HEPTUH, JIEKTPOOCBETUTEIbHBIE
npuoopHI, HarpeBaTEIbHbIE AIIEKTPONPHOOPHI (mpumepsl),
JIEKTPUUECKUE HpeOXpaHUTENH, 3JIEKTPOMArHumT,
3JIEKTPOJBUTATENb IOCTOSHHOTO TOKA, FeHEPaTOpP IMOCTOSHHOTO TOKa

DJIeKTpOMarHuTHbI€ BOJIHBI. [1Ikana 3J1eKTpOMarHUTHHIX BOJIH
JlyueBas mojenb cBeTa. [IpsMoMHEtHOE pacpoCcTpaHEHUE CBETa
3akoH oTpaxkeHus cBeta. [lmockoe 3epkaino

[Ipenomienue cBeta. 3aKOH MPETOMIICHUS CBETa

Jucnepcus cera

Jlunza. Xox nydern B JmH3e. PDOKYCHOE pACCTOSHUE JIMH3bI.
OnTuueckas cuia JuH3bl: D = 1/F

3.25

I'na3 kak ontuueckas cucreMa. OnTuueckue npudopsl

3.26

3.27

IIpaxmuyeckue pabomul

###Par##H#lI3MepeHne  ONTUYECKOW CUJIBI  cOOMpArOIeil  JTUH3HI;
(hOKYCHOTO pacCcTOSIHUS COOMPAFOIICH JTMH3HI (ITO CBOWCTBY paBEHCTBA
pa3MepoB MpeaMeTa U N300pakeHus, KOTAa IPEeIMET PACIIOIOKEH B
IBOMHOM (hoKyce), moKa3aTelis MPeIOMIICHHSI CTEKIIa.
###Par#H##lIccnenoBanue cBOWCTBa M300paKEHHS, MOJIYYECHHOTO C
MOMOIIBI0 COOMpArONIei TUH3bI; U3MEHEHUSI (POKYCHOTO PacCTOSHUS
JBYX CIIO)KCHHBIX JIMH3; 3aBUCUMOCTH yTJia MPEIOMIICHUSI CBETOBOTO
Jy4a OT yTJia MaJICHUs Ha TPAHUIIEC «BO3IYX — CTEKIIO»

Quzuueckue saenenus ¢ npupode. 3atmenus ConHua u JlyHsl, 1BeTa
TeJ, ONTHYECKUe siBIeHus B arMmocdepe (uBeT Heba, pedpakuus,
paayra, MUpax)

3.28

Texnuueckue ycmpoticmeéa: OYKHM, TIE€PUCKON, (oToammapar,
ONTUYECKHUE CBETOBO/IBI

KBAHTOBBIE ABJIEHUA




PanuoaktuBHOCTh. Anb(da-, Oera-, ramma-uznydeHus. Peakuuu

4.1
anbda-u 6eTa-pacmaaa

49 Omnwitel Pesepdopaa mo paccesnuto anbda-yactuil. Ilnanerapuas
MOJEJIb aTOMa

4.3 CoctaB aToMHOrO siapa. M30Tomnsl

4.4 [Tepuon nmonypacnaja aTOMHBIX SIJIEP

45 SnepHble peakiuu. 3aKOHbI COXpPaHEHMs 3apsAJ0BOIO M MaccOBOIO
qucen
Qusuueckue s61eHUs 8 NPupooe. €CTECTBEHHBIN pPaJIHOaKTUBHBIN

16 dbon, KOCMHHECKHE JIyH, PajMOaKTHBHOE H3IydeHHE NPHPOAHBIX
MUHEpAJOB, JEUCTBHE PAAMOAKTUBHBIX H3IYUYEHUU HA OpPTraHU3M
YeJI0BeKa

47 Texunuueckue  ycmpoucmea:  CHEKTPOCKON,  WHAWBUIAYaJIbHBIN

J03UMETp, Kamepa BuibcoHa, siiepHas sHepreTuka




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
HNPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IJIAA YYHEHUKA

» ®usnka: 7-i kiacc: 6a30BbIM YpOBEHb: YUeOHUK; 3-€ U3aHue, nepepaboTaHHoe
[Tepprikun .M., UBanos A.. AxunonepHoe obiiectBo «M3natenbeTBo
«IIpocBemenue»

» Gusuka: 8- ki1acc: 6a30BbIM YPOBEHDb: YUECOHUK; 3-€ U3/IaHHE, IepepaboTaHHOE
[Teperimkun .M., BanoB A.W. AxunonepHoe obmiectBo «M31aTenbcTBO
«IIpocBemenune»

» Gusuka: 9-i kiacc: 6a30BbIM YPOBEHb: YUECOHUK; 3-€ U3/IaHHE, TIepepaboTaHHOE
[Teperimkun .M., I'ytauk E.M., UBanoB A.U. u ap. AKIIMOHEPHOE OOIIECTBO
«3marensctBO «IIpocBenieHue»

METOAUYECKHE MATEPUAJIBI IJIS1 YYUTEJIA

1. H. B. ®unonosny. ®usnka. 7 kitacc. MeToqu4eckoe mocooue.

2. E. M. I'ytHuk, O. A. YUepnukoBa. ®uzuka. 9 knacc. Meroanueckoe nocodue.

3. H. B. ®unonosuy, E. M. I'yrHuk. ®usuka. 7-9 kimaccel. MeToauueckoe mocooue.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
UHTEPHET

1. http://school-collektion.edu/ru, «Equnas xomekuust nu@poBbIX 00pa3oBaTEIbHBIX
pecypcoBy

2. http://windows.edu/ru, «kEquHoe 0KHO JOCTYyIa K 00pa30BaTeIbHBIM PECYpPCaM»
3. http://fcior.edu.ru, http://eor.edu.ru, «®enepanbHblii HEHTP UHYOPMALTMOHHBIX
00pa30BaTENIbHBIX PECYPCOB

4. http://www.ndce.edu.ru, Karamor yueOHbIX U3IaHUH, SIEKTPOHHOTO
000pyAOBaHUS U IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB ISl OOIIETO
oOpaszoBaHus

5. http://www.portalschool.ru, lIIkonsHbI# TTOpTaN

6. http://www.ict.edu.ru, @enepanbpubiii mopran «MubopmanmonHo-
KOMMYHHUKallMOHHbIE TEXHOJIOTUU B 00pa30BaHUN

7. https://media.prosv.ru/content/?subject=22 klass=1, Menuareka [IpocBenienus
8. https://marketplace.obr.nd.ru/library/lessons?filter_class=1 filter_subject=14,
O6pazoBapuym

9. https://resh.edu.ru/subject/7/1/, Poccuiickas 3meKTpoHHasI IKOJIA
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