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Hoscuumenvuas 3anucka

[IporpamMma mo ¢gu3uke Ha ypoOBHE OCHOBHOTO 00IIero oOpa3oBaHHUs COCTaBJIeHA Ha
OCHOBE TTOJIOKEHUH 1 TPEOOBaHUH K pe3yJbTaTaM OCBOCHHS Ha 0230BOM yPOBHE OCHOBHOM
oOpazoBaTenbHOM mporpammsbl, npenactaBieHHbIx B GI'OC OO0, a Takxke ¢ y4éTom
denepaibHOM pabouelt nporpamMMmbl BocnuTanus U KoHuenuu npenoaaBaHusi yaeOHOTO
npeamera «Pu3nkay.

ConepxaHue mporpamMmbl 1Mo (u3uke  HampaBieHO Ha  (GOpMHpPOBaHUE
€CTECTBEHHO-HAYYHON IPaMOTHOCTH OOYYaIOIIMXCA M OpraHu3alui0 3ydeHus: PU3nKu Ha
NesITeIbHOCTHOM OCHOBe. B mporpamMme 1no (u3mke yUuThIBAIOTCS BO3MOXXHOCTH Y4E€OHOTO
npeamera B peanusauuu TpedoBanuit GI'OC OOO K miIaHUpPyeMbIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3yjbTaTaM OOy4YeHHUs, a TaKkKe MEXIPEAMETHbIE CBS3U
€CTECTBEHHO-HAYYHBIX yY€OHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O 00IIIEr0 00pa30BaHMUs.

[IporpamMma mo ¢u3MKe ycTaHABIMBAET paclpeneicHHe y4eOHOro MmaTepuana Io
rojgaM o0y4yeHus (o Kiaccam), MOCJIEI0BATEIbHOCTh M3YYEHHsS TEM, OCHOBAHHYIO Ha
JIOTUKE PA3BUTHUS TNPEIMETHOIO COAEpKaHUSA M Y4ETE€ BO3PACTHBIX OCOOEHHOCTEH
o0yyarommxcs.

®u3uka SBISETCS CUCTEMOOOPA3yIOUIMM il E€CTECTBEHHO-HAYYHBIX Y4eOHBIX
MPEAMETOB, TMOCKOJbKY (DHU3UYECKUE 3aKOHBI Jie)KAT B OCHOBE MPOIECCOB U SIBIICHUI,
M3y4aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMHUEH U PU3HUECKOM reorpadueil, BHOCUT BKJIaJ
B E€CTECTBEHHO-HAYYHYIO KapTUHY MHpa, NPENOCTaBIseT Haubojee siCHble 00pasiibl
MPUMEHEHUs HAy4YHOTO METO/a IMO3HAHMsI, TO €CTh CIOco0a MOJMY4YEHHUs JOCTOBEPHBIX
3HAHUU O MUpE.

Ongna w3 TIaBHBIX 3a7ad  (U3MYECKOTOo o0O0pa3oBaHUS B CTPYKType OOIIero
oOpa3oBaHUs COCTOUT B (HOPMHUPOBAHUU €CTECTBEHHO-HAYYHON rPaMOTHOCTH M UHTEpECca K
HayKe y 00y4aromnmxcs.

N3yuenue ¢u3nku Ha 0a30BOM ypOBHE NpPEANoOjaraeT OBJIAJCHHUE CIEAYIOLIUMU
KOMIIETEHTHOCTSAMHM, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

®HAYYHO OOBSICHATD SIBJICHUS,

®OI[CHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCJICI0BAHNUS;

SUHTEPIPETUPOBATh JAHHBIE M MCIOJb30BATh HAy4YHBIE JOKA3aTEIbCTBA JJIS
MOJTy4YEHHUS BHIBOJIOB.

Henu nzydyenus: Gu3HKu:

eNpuoOpeTEeHNEe HMHTEpeca M CTPEMJICHUS OOYyYalolUXCAd K HAYYHOMY H3YYEHUIO
MIPUPOJIBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;

®pa3BUTHE TMPEJCTABICHUN O HAYYHOM METOJIe TO3HAaHUS U (OPMUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;

e(popMUpOBaHHE HAYyYHOTO MHPOBO33PEHUS KaK pe3yibTara HW3Y4YEHUS OCHOB
CTPOCHUSI MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DPHM3UKH;

e hopMUpOBaHUE MPEICTABICHUN O pOJIU PUBUKHU IS PA3BUTHUS APYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

®pa3BUTHE TPEJCTABICHUNA O BO3MOXHBIX cdepax Oymaymeld npodecCunoHAITbHON
JesITeIbHOCTH, CBA3aHHOW C (PM3MKOW, MOJATOTOBKA K AalibHEHIIeMy OOyYeHHIO B 3TOM
HaIpaBJICHUHU.

JlocTrxeHrne STUX IeJIe MporpaMmbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ECIIEUNBAETCS PEIICHUEM CIICTYIONINX 3124



enpruoOpeTeHne 3HAHWW O JUCKPETHOM CTPOCHHHM BEIECTBA, O MEXAHMYECKHX,
TETIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

eNIpuOOpEeTEeHNEe YMEHHWH OINUCHIBaTh U OOBSACHATH (DU3UYECKUE SBICHUS C
WCIIOJIb30BAaHUEM TIOJTyUCHHBIX 3HAHUI;

®0CBOCHHE METOJIOB PECIICHUS IMPOCTCHINNX PAcUYETHBIX 3a7ad C HCIOJIb30BAaHUEM
(U3UYECKUX MOJIEICH, TBOPUECKUX M MPAKTHKO-OPUECHTUPOBAHHBIX 3a]1a4;

®pa3BUTHE YMCHHHM HAOIIOJATh NPHUPOAHBIC SBICHUS W BBITIOJHITH OIBITHI,
nabopaTopHble pabOThl W JKCIIEPUMEHTAIBHBIC HWCCIEAOBAHUS C HCIOJIb30BAHUEM
U3MEPUTEITHLHBIX TPHOOPOB;

e0CBOCHHE MPUEMOB pabOTHI ¢ MH(POpMaIel (pU3HUECKOT0 COJACpKaHUs, BKIIOUAs
UHGOPMAITUIO O COBPEMEHHBIX JIOCTHKCHHUAX (PU3HUKH, aHAJIN3 U KPUTHYECKOE OIICHUBAHUC
uHpopMaImy;

®3HAKOMCTBO cO cdepamu mpodecCHOHATBHOM JCSATCIBHOCTH, CBSI3aHHBIMU C
(U3UKOH, U COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTIKEHUSX (PU3NUECKON
HayKHU.

Ha uzyuenue ¢puszuku (6a30Bblil ypOBEHB) HA YPOBHE OCHOBHOT'O 00I11ETO 00pa30BaHUs
oTBoauTCS 238 "acoB: B 7 Kiacce — 68 yacoB (2 yaca B HeJlenn0), B 8 kiaacce — 68 gacoB (2
yaca B Hezelo), B 9 kimacce — 102 gaca (3 gaca B HeIeio).

Cooeporcanue yuebHo2o npeomema

7 KIIACC
Paznen 1. @usuka v €€ poJib B IO3HAHUU OKPY/KaOLIero Mupa.
®u3uka — Hayka O npupoae. JSBieHus npuponbl. DPUNYECKHE SIBICHUS:

MEXaHUYECKHUE, TEIIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
duznueckre BenuuuHbL. M3Mepenue gusnueckux BenuuuH. Ouznyeckue npudopsl.
ITorpemHocTs U3MepeHUl. MexayHapoHas CUCTEMA €UHHIL.

Kak  ¢usuka w  gpyrue  €CTECTBEHHbIE  HAYKHM  HM3Y4alOT  MPUPOLY.
EcTecTBeHHO-HaY4YHBII METOJ| MO3HAHUS: HAOJIOJCHHE, TOCTAHOBKAa HAYYHOI'O BOIPOCA,
BBIIBIJKEHUE TUIOTE3, SKCIEPUMEHT MO MPOBEPKE T'MIIOTE3, 0OBICHEHHE HA0MI01aeMOT0
apiennst. Onrcanre GU3NIECKUX SBICHUN C TTOMOIIBIO MOJIETICH.

Jlemoncmpayuu.
1. MexaHnuyeckure, TEIIOBbIE, AIEKTPUIYECKUE, MATHUTHBIE, CBETOBBIC SBJICHUS.
2. dusznyeckue MpUOOPHl W Mpoleaypa MPSIMBIX H3MEPEHUN aHAJIOTOBBIM M

U (GPOBBIM TPUOOPOM.
Jlabopamopnwie pabomel u onvimol.
1. U3mepenne TemriepaTyphbl TIPH MOMOINH >KHIKOCTHOTO TEPMOMETpa M JaTdydKa
TEeMITepaTyphl.
2. TlpoBencHue MCCIIeIOBAHUS IO TIPOBEPKE THUIIOTE3bI: TALHOCTh MOJIETA IIaprKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIIE BBHICOTA ITyCKa.
Pa3znean 2. IlepBoHayasibHbIe CBEICHUA O CTPOCHUM BellleCTBA.
CrtpoeHue BemiecTBa: aTOMBI U MOJIEKYJbI, UX pa3Mmepbl. OmbIThI, JOKA3bIBAIOIINAE
JTMCKPETHOE CTPOSHHE BEIIICCTBA.



JIBi>keHre yactull BemecTBa. CBA3b CKOPOCTH JABUKEHHS YACTHUIl C TEMIEPATYpOil.
bpoynoBckoe nBmwxkenue, nuddysus. BzanmoaencTBre 4acTuIl BEIIECTBA: MPUTHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, XKUJIKOCTEHW U TBEPIBIX
(KpucTammuyeckux) Teia. B3auMocBs3b MEX 1y CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX W HMX aTOMHO-MOJEKYJSIpHBIM cTpoeHueM. (OCcOoOEHHOCTH arperaTHbIX
COCTOSIHUU BO/IBI.

Hemoncmpayuu.

1. Habmnronenne 6poyHOBCKOTO JABUKEHUS.

2. Habmonenue nuddysun.

3. Habmronenue siBeHnit, 0OBSCHIIOMUXCS MPUTHKECHUEM WU OTTAIKMBAaHUEM

YacTHIl BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OnbIThl IO HAOTIOIEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.

Pa3nen 3. /IBu:keHre U B3aMMOI€eCTBHE TeJl.

Mexannueckoe IBH>KEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE NBMKEHHE. CKOpPOCTb.
Cpennsigs CKOpOCTb IPU HEPABHOMEPHOM JIBUKEHHUU. Pacu€T myTH U BpEMEHH IBUKCHUSL.

SBnenue nHEpuMU. 3aKOH MHEPIMU. B3auMoeiicTBHE TEN KaK MPUYMHA W3MEHEHUS
CKOpPOCTH ABUKEHHUS Tel. Macca kak Mepa HHEpTHOCTH Tena. [ImoTHoCTh BemecTBa. CBs3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B €IMHUIE 00bEMA BEILIECTBA.

Cuna kak xapakTepucTHKa B3auMmozeicTBus Ten. Cuia ynpyroctud M 3akoH ['yka.
N3MepeHue cuibl ¢ TOMOIIBIO AUHAMOMETpA. SIBICHUE TATOTEHUS U cuiia Tsxectu. Cuia
TSDKECTH Ha IpyruXx miaHerax. Bec tena. HeBecomocTs. CriokeHue cuil, HalIpaBJIE€HHBIX 110
onHOU mpsiMoi. PaBHonelcTBytomas cuil. Cuna TpeHus. TpeHHne CKOJIbKEHUS U TPEHHE
1OKOs1. TpeHue B IpUPOAE U TEXHUKE.

Jemoncmpayuu.

1. Habmronenne MeEXaHHUECKOT0 ABMYKEHUS TEA.

2. N3mepenne cKkopOCTH MPSIMOJIMHENHOTO JBUKECHHUS.

3. HaGnronenue sBIeHUS HHEPITUH.

4. HaOmnronenue naMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEJ.

S. CpaBHEeHUE Macc 10 B3aUMOACHCTBUIO TEI.

6. CrnoxeHue cull, HalpaBJICHHBIX IO OJHOW MPSMOM.

Jlabopamopnwie pabomul u onvimol.

1. Ornpenenenue MIOTHOCTH TBEPAOTO TeNA.

2. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsikeHus (jedopmariun)
MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.

3. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbI TPEHHS CKOJIBKEHUS OT CHIIbI

JABJICHUS U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiienune TBEPABIX TeJl, dKUIKOCTEN U ra30B.

HaBnenne. CrocoObl yMEHBIIEHHS M YBEJIMYECHUs pAaBieHus. [laBieHuwe rasa.
3aBUCHMMOCTh JaBJICHUS raza oT o0bEma, Temrepatypshl. [lepenavya naBneHus TBEPABIMU
TeJIaMHU, KUJIKOCTSIMU U razamu. 3akoH [lackains. [lHeBMaTuueckue MalmHbl. 3aBUCUMOCTD
JABJICHUS )KUJIKOCTH OT ITyOuHbl. ['uapocraTudeckuii mapaaokc. Cooomarommecs Cocy/bl.
['uapaBiayeckre MeXaHU3MBbI.

AtMocdepa 3emin u atmochepHoe naBienue. [IpuauHb! CyiiecTBOBaHUS BO3TYIITHOM
o6onouku 3emimn. OneiT Toppuyeru. M3amepenue atmocdepHoro gaBiaeHus. 3aBUCUMOCTb



aTMoc(epHOro JaBleHUS OT BBICOTHI Haja ypoBHeM Mops. [Ipubopbl mis u3MepeHus
aTMOC(EPHOTO JTaBJICHUS.

JleyicTBUE KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HHMX TeNO. BbITankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomnnaBanue.

JHemoncmpayuu.
3aBUCHUMOCTH JAABJIEHUA ra3a OT TEMIEPATypPHhI.

[lepenaya gaBiIeHUs JKUIKOCTHIO U Ta30M.

CooOmaromuecs Cocy/ibl.

['mppasnuueckui npecc.

[IposiBieHue necTBUS aTMOCPEPHOTO TABICHUS.

3aBUCUMOCTH BBITAJIKUBAIOUIEH CUIIBI OT 00bEMA MOTPYKEHHON YacTU Tesa U
MJIOTHOCTH JKHJIKOCTH.

1. PaBeHCTBO BhITATKMBAOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

8. VYcnoBre naBaHMs TEJ: TUIABAHWE WM MOTPYKEHHE TEl B 3aBUCHUMOCTH OT
COOTHOILICHHSI TUIOTHOCTEN TEJIa U JKUJKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. UccnenoBanue 3aBUCMMOCTU Beca Tejla B BOJE OT 00bEéMa MOrpyKEHHOU B
AKUJKOCTh YaCTH TEJIA.

2. OrnpeneneHre BBITAJKUBAOIIEH CHUIIBI, IEUCTBYIOLIEH HA TEJO, IOTPYKEHHOE
B JKUJIKOCTb.

3. KoncTpynpoBaHnne apeoMeTpa WM KOHCTPYHUPOBAHUE JIOJKU U OMpPEACICHUE
€€ rpy30H0bEMHOCTH.

Pa3znes 5. PaGoTra 1 MOIIHOCTB. JHEPrHUsi.

Mexanuueckas pabota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBmiio paBHOBecHs
peiuara. IlpuMeHeHuwe mnpaBuiia paBHOBECUs pblyara K OJIOKY. «30JI0TOE€ TMPaBHIION
mexanuku. KITJI mpoctsix Mmexanu3mMoB. IIpocTeie MeXaHU3MbI B OBITY U TEXHUKE.

Mexanunueckas s>Heprusi. Kunertndeckass U noreHuuaibHasg sHeprus. IIpeBpamieHue
OJTHOTO BMJa MEXaHUYECKOMN SJHEPTUU B IPYTOW. 3aKOH COXPAHEHHUsI DHEPTUN B MEXAHUKE.

ok owdE

Hemoncmpauuu.

1. [Tprmepnl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomuel u onvimol.

1. Pacuér MomHocTH, pa3BUBAEMOM MIPU MOIBEME T10 JIECTHULIE.
2. HccnenoBanue ycinoBuii paBHOBECHS pblyara.

3. N3mepenune KIIJ] HakIIOHHOM TIIIOCKOCTH.

8 KIIACC

Pa3nen 1. TerioBble siBJIEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYISPHO--KNHETUUYECKOM TEOPUU CTPOEHHS BEILIECTBA.
Macca u pazMepbl aTOMOB U MOJIEKYJI. OTNIBITBI, TOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Mopgenu  TBEPAOro, OKUJAKOTO U  Ta3000pa3HOTO  COCTOSIHUM  BEIIECTBA.
Kpucrannmuueckue u amopdusie Tena. O0bsICHEHUE CBOMCTB ra3oB, )KUAKOCTEH U TBEPIBIX
TE€JI HAa OCHOBE IIOJIOKEHHM MOJIEKYJIAPHO--KUHETUYECKOW Teopun. (CmauuBaHHWE W
KaIllWUISPHBIC SIBJICHUSA. TEeIIOBOE paCIIMPEHNE U CKATHE.



Temneparypa. CBsizb TemIepaTypbl CO CKOPOCTHIO TEIUIOBOTO JABUMKEHUSI YACTHII.
Baytpennsis sHeprus. CrnocoObl W3MEHEHUsS BHYTPEHHEW SHEpPTHH: TeIvionepenavya u
coBepieHrne padboTel. Buapl Temionepeaaun: TeIIOMPOBOIHOCTh, KOHBEKITUS, H3TyUCHHUE.

KommgecTBo TenmoThl. Y IeabHas TEINIOEMKOCTH BEIecTBa. TenIooOMeH B TEINIOBOE
paBHOBecue. YpaBHEHHUE TeryioBoro OamaHca. [lnaBneHne W OTBepleBaHUE
KPUCTANIMYECKUX BEIECTB. YJeiabHas TeryioTa IiaBieHus. IlapooOpa3oBanue u
koH eHcanus. Mcnapenue. Kunenue. Y aenpHas Teniaora napooOpazoBaHus. 3aBUCUMOCTD
TeMIrepaTypbl KUTIEHUSI OT aTMOC(HEPHOTO JIaBJICHHUS.

Brnaxuocts Bo3myxa.

DHeprus TOINIMBA. Y IeJIbHAs TeIIOTa CTOPaHMUSL.

[Tpunnmner paboThl TemoBbix aBuratenedt KIIJI teroBoro auratens. TersoBbie
JIBUTATEIU U 3alIMTa OKPYKAIOIIECH CpeIbl.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

HaObnronenue OpoyHOBCKOTO ABUKEHUS.

Habmronenune nuddysumn.

HaOnronenue siBieHU CMauyMBaHUS U KaMWUIAPHBIX SIBIICHUM.

HaOnronenue TenioBoro pacuimpeHus Ted.

N3MeHnenne paBieHUs] Ta3a NMPU M3MEHEHUHM O0BbEMA M HArpeBaHUU WIIH
OXJIAXKICHUH.

bW E

6. [IpaBuia u3MepeHus TEMITEPATYPHI.

7. Bune! Ternonepenayu.

8. OxnaxaeHue Py COBEPIICHUN PaOOTHI.

9. HarpeBanue npu coBepiieHuH pabOThl BHCIIHUMU CHJIAMHU.

10. CpaBHeHHUE TEIUIOEMKOCTEHN pa3IMUHBIX BEIIECTB.

11. HaOmronenne kumeHus.

12. HaOnronenue nocTostHCTBA TeMIepaTyphl IPU TUIABICHUU.

13. Mojenu TemIOBBIX IBUTATEIICH.

Jlabopamopnsie pabomel u onvimol.

1. UccnenoBanue siBieHUs TEMIO0OMEHA ITPU CMENTUBAHUY XOJIOIHON U TOpsiueit
BOJIEL.

2. Onpenenenue yaeabHOU TEMI0EMKOCTH BEIIECTBA.

3. OrnpeneneHrne OTHOCUTEILHON BIaKHOCTH BO3/TyXa.

4, OnpeneneHue yaeabHOW TEMIOTHI MIABACHUS JIbJA.

Pa3nen 2. daexkTpryecKkue U MATHUTHbIE SIBJICHUSI.

DnekTpu3anus Tei. /[Ba poja s3neKTpruuecKux 3apsaoB. BzanMmoielicTBre 3apsSaKEHHbBIX
tel. 3akoH KyrnoHa (3aBUCUMOCTB CUJIbI B3aUMOJICUCTBUS 3apsDKEHHBIX TENl OT BEJIMYHUHbI
3apsA70B U PACCTOSTHUS MEXY TEIaMH).

OnekTpuueckoe mnosie.  Hampsok€HHOCTh  anekTpudeckoro  motid.  [IpuHnun
CYTEPIIO3ULINH PJIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocwurenu snexktpudeckux 3apsaoB. DJI€MEHTAPHBIN dNIeKTpudYecKkuid 3apsia. CTpoeHue
atoma. [I[poBOAHUKH U TUDIIEKTPUKU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKAN TOK. Y CIIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKa. McTOYHMKM
MOCTOSIHHOTO TOKA. JIeHCTBHUS 3EKTPUUECKOT0 TOKA (TEMI0BOE, XUMUYECKOE, MATHUTHOE).
DIIEKTPUYECKUM TOK B KUIKOCTAX U razax.



Onextpuyeckas nenb. Cuna Toka. DieKkrpuyeckoe HarpsbkeHue. ConpoTHBIICHHE
IIPOBOJIHUKA. Y JEIBHOE COINPOTHUBICHHE BellecTBAa. 3akoH Oma [ ydacTKa LIEMH.
[locnenoBarenbHOE U MAapaLIEIbHOE COEIUHEHNE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTH 3JEKTPUUYECKOTO TOKa. 3akoH [[xoyns—JleHmna. DnekTpuueckue
LEMU U TOTPEOUTENH 3IEKTPUIECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTrosiHHBIE MarHUTHl. B3anMoelicTBUE TOCTOSIHHBIX MAarHUTOB. MAarHuTHOE MOJIE.
MarnuTtHoe nosie 3eMJIu ¥ €ro 3Ha4YeHHE U1 )KU3HH Ha 3emiie. OnbIT Opcrena. MarHutHoe
NOJIE JJIEKTPUYECKOr0 TOKa. lIpuMeHeHHWe »IeKTpOMarHuTOB B TeXHUKE. J[lelicTBue
MAarHuTHOTO TIIOJII HAa MPOBOJHUK C TOKOM. OJEKTPOIABHUraTellb MOCTOSHHOTO TOKA.
Hcnonb30BaHue 3IEKTPOABUraTENICld B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel ®apanes. SIBIeHME HIEKTPOMArHUTHOM WHAYKUMHU. IlpaBuio Jlenua.
Onextporenepatop. CriocoObl MOMYyUYEHHUS IJIEKTPUUECKONW SHEPTUH. DIEKTPOCTAHIIMKM Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHH.

JHemoncmpayuu.

1. DIIeKTpU3aLUS TEIL.

2. JIBa poja IIEKTPUUIECKHUX 3apsI0B U B3aMMOICHCTBHE 3apsHKEHHBIX TEII.

3. Y CTpONCTBO U JEUCTBUE JIIEKTPOCKOIIA.

4, DnekTpocTaTHdecKass HHIYKITHS.

5. 3aKOH COXpaHEHUS DIEKTPUUECKUX 3aPSI0B.

6. [IpoBOTHUKY U TUAIEKTPUKH.

7. MoaenvpoBaHUE CHUIIOBBIX JIMHUN AIEKTPUUECKOTO MOJIS.

8. HcTouHrKY TOCTOSIHHOTO TOKA.

Q. JIeCTBUS DIEKTPUIECKOTO TOKA.

10. DIIEKTPUYECKUAN TOK B 5KUIKOCTH.

11. I"a30BbIii pa3psia.

12, N3mepenne Critbl TOKa aMIIepMETPOM.

13. N3mepenue 3eKTPUIeCcKOT0 HAMPSHKEHUS BOJIBTMETPOM.

14, Peocrar u marazuH CONpOTUBIIEHU.

15. B3aumoneiicTBre NOCTOSHHBIX MarHUTOB.

16. MopaenupoBaHue HEBO3MOXKHOCTH pa3JieSICHUsI MOJFOCOB MarHuTa.

17, MopenupoBaHHE MarHAUTHBIX TOJIEH TTOCTOSHHBIX MarHUTOB.

18. OmneIT Dpcrena.

19. MarHutHoe€ 1oJje Toka. DJIEKTPOMarHur.

20. JleficTBE MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM.

21. DJIEKTPOJIBUTATENb OCTOSTHHOTO TOKA.

22. WccnenoBanue siBJICHUS 2JIEKTPOMArHUTHONW UHTYKITUU.

23. OnbiTel @apanes.

24. 3aBUCUMOCTh HANpAaBJICHUS] HMHAYKIIMOHHOTO TOKa OT YCJIOBHHM €ro
BO3HHKHOBEHHUSI.

25. DJIeKTPOreHepaTop MOCTOSIHHOTO TOKaA.

Jlabopamopnsie pabomul u onvimol.

1. OneITel  TO  HAOMIOACHWIO JJICKTPU3AMM Ted HMHAYKIHEH W TIpH
COTIPUKOCHOBCHHH.

2. HccnenoBanue JEWCTBUS  DJIGKTPHUECKOTO IO HA TIPOBOJHUKH U
JTUDJICKTPUKH.

3. N3mepenne u peryaupoBaHie CHIIbI TOKA.

4, N3mepenue u peryampoBaHUe HANPSIKEHHUS.



S. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILETO 4YE€pe3 PE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

6. OnebITHI, AEMOHCTPUPYIOIIHE 3aBUCHUMOCTD 3JEKTPUYECKOTO COIMPOTUBICHUS
IIPOBOAHUKA OT €r0 JJIMHBI, IUIOIIAIN ITONIEPEYHOTO CEYEHUs U MaTepHraa.

7. IIpoBepka mnpaBuna CIOKEHHMS HANPSOHKEHUW IIPU  IOCIEA0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

8. Omnpenenenre pabOThl M MOITHOCTH 3JIEKTPUUECKOIO TOKA.

9. N3ydenue noJiel MOoCTOSHHBIX MarHUTOB.

10. N3ydenune neiMcTBUS MAarHUTHOTO 1011 HA IIPOBOJHUK C TOKOM.

9 KUIIACC

Pa3nen 1. Mexaunueckue siBJeHHA.

Mexanuueckoe — ABwxkeHue.  MarepuanbHass ~— Touka.  Cucrema  oTcyéra.
OTHOCHUTEIBHOCTh MEXAaHUYECKOTO JIBH>KEHHs. PaBHOMEpHOE MPAMOJIMHENHOE JTBHKEHHUE.
HepaBromepHoe npsimonmHeiHoe ABrkeHUE. CpeaHsass 1 MTHOBEHHAsA CKOPOCTh TeNa MpU
HEPAaBHOMEPHOM JIBUKCHUU.

VYckopenue. PaBHOyckOpeHHOE NpsIMOJIMHEHHOE JBUKeHue. CBOOOJHOE NajeHHE.
Omnbitel ['anumes.

PaBHOMepHOE ABMXKEHUE 110 OKpYKHOCTH. [lepuon n yactora oOpaienus. JInnelinas
U yTII0Basi CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

Ilepspiii 3akoH Hprorona. Bropon 3akoH Herorona. Tperuit 3axkoH Hprorona.
IIpyHIMI CyNepIIO3ULIUN CHIL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHus: Cuiia TPEHUS CKOJIbXEHUS, CUIIA TPEHUS
II0OKOs1, IpyTU€ BUABI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpPEHHE CBOOOIHOIO MaJEHUS.
JBmxenne ruraner BOKpyr ComHma. IlepBas kocmmueckas ckopoctb. HeBecomocts
IIEPErpy3KH.

PaBHOBecue MaTepuanbHON TOUKH. AOCOIIOTHO TBEPI0E Teao. PaBHOBecHe TBEPAOTO
TeJIa C 3aKPEIIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynece Tena. U3smenenue umiynsca. IMnynbe cruitbl. 3aKOH COXpaHEHUS UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannueckast pabota 1 MOIIHOCTh. PaboTta cui TskecTu, ynpyroctu, TpeHust. CBsi3b
sHepruu u padoTsl. [loTeHnnanbHas 3HEprust Tena, NOJHATOr0 Haj MOBEPXHOCTHIO 3EMJIH.
ITorenunanbHass sHeprus cxarou npyxuHbel. KunHerndeckas nsHeprusa. Teopema o
KMHETUYECKOW SHEPTUH. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPI M.

Jemoncmpayuu.

1. Habmronerne MeXaHHMYECKOro JABMIKCHHS Tella OTHOCHTEIIBHO Pa3HBIX Tell
OTCUETA.

2. CpaBHeHHE NyTel W TPACKTOPUM JBWKEHUS OJHOIO M TOTrO JKE€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

3. HN3mepenune CKOpOCTH U YCKOPEHUS MPSIMOJIMHEWHOTO JIBUKEHHUS.

4, HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JBUKEHUS.

5. HaOmnronenue ABMKEHUsI Tela Mo OKPY>KHOCTH.

6. HaOnronenne MexaHWYECKHX SIBJICHHUM, MPOUCXOMSIINX B CHUCTEME OTCYETa

«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM J[IBJKEHUU OTHOCHUTEIBHO KaOWMHETa
buzuKH.
7. 3aBUCHUMOCTh YCKOPEHHMSI T€J1a OT MAcChl Tejla U IEHCTBYIOIIEH Ha HETO CUJIBL.



8. Habmoienue paBeHcTBa CUIT IPU B3aUMOICHCTBUHU TEJL.
9 M3meHeHwne Beca Teja Mpu yCKOPESHHOM JIBUKCHUU.

10. Ileperaua uMmiynbpca npy B3anMOJECUCTBUU TEN.

11. [IpeoOpazoBaHus S3HEPTUH NPU B3aUMOIECHCTBUU TEIL.

12. CoxpaHeHHe UMITYJIbCa IPH HEYIIPYTOM B3aUMOJIEHCTBUH.

13. CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOJAECHCTBUU.

14. Habmronenue peakTMBHOTO JIBUYKCHHUS.

15. CoxpaHeHHe MEXaHUUECKON SHEPTUU ITPU CBOOOTHOM IMaJICHUM.

16. CoxpaHeHHE MEXaHMYECKOW SHEPruu IpH JABWKEHUU Tela MOJ ACHCTBHEM
OPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue YCKOpPEHMsI Tela HpU PABHOYCKOPEHHOM JBMXKEHHHM 11O
HaKJIOHHOW IUIOCKOCTH.

2. Omnpenenenne korhUIIUEHTa TPEHHUS CKOTBKCHHS.

3. Omnpenenenne KECTKOCTU PYKUHBI.

4, Omnpenenenne paOOThl CUJIBI TPEHHS NIPU PAaBHOMEPHOM JIBH)KEHHH Teja I10
TOPU30HTAIBHON TOBEPXHOCTH.

S. N3yuyeHune 3aK0Ha COXpaHEHUS SHEPTHH.

Pa3nes 2. Mexannveckue KoJieOaHUsI U BOJIHBI.

KonebarenbHoe paBmxeHue. OCHOBHBIE XapaKTEPUCTHKU KojeOaHUM: NEpUOJ,
4acToTa, aMILIUTyAa. MaTreMaTH4eCcKuii U IIpYyKUHHBIN MasTHUKU. [IpeBpaienue sHeprun
IpU KOJeOaTeIbHOM JABUKECHUU.

3aryxaromue KojeOaHusa. BwiHyxIeHHbIe KoneOanus. Pezonanc. MexaHuueckue
BOJIHBI. CBOMCTBAa MEXaHUYECKUX BOJIH. [IpoionbHbIE U TOnepedHbIe BOJIHBL. [[IMHA BOIHBI
U CKOpPOCTb €€ pacipocTpaHeHuss. MexaHndeckue BOJIHBI B TBEPIOM TeJe, CEHCMUYECKUE
BOJIHBI.

3Byk. ' poMKOCTb 3ByKa 1 BbicOTa TOHA. OTpaxeHue 3Byka. MHGpa3Byk u ynbTpa3ByK.

Hemoncmpavuu.

1. HaOmronenne kojieOaHuii Tea MOJ JOEWCTBHEM CHIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

2. Ha6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

3. HaGnronenue BoIHYKIEHHBIX KOJICOAHMM 1 pe30HaHca.

4, Pacnipoctpanenue npo10IbHBIX 1 MTOMEPEYHBIX BOJH (HA MOEIH).

5. Habmronerune 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKYCTUYECKHI pe30HAHC.

Jlabopamopnwie pabomuel u onvimol.

1. HccnenoBanne 3aBUCUMOCTH TIEPHOJIa KOJIGOAHUM OT JKECTKOCTH MPYKUHBI U
Macchbl rpy3a.

2. [TpoBepka HE3aBHCHMOCTH TIEPHO/Ia KOJIeOAaHUH Tpy3a, MOABEIICHHOTO K HUTH,
OT MaccChl Tpy3a.

3. HaOmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

Pazjnesn 3. D1eKTPOMATHUTHOE MOJIE€ M JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMArHUTHOE T0JIe. DJIEKTPOMarHuTHhIE BOJTHBI. CBOMCTBA AIIEKTPOMArHUTHBIX
BoJiH. Illkanma snekTpoMarHUTHBIX BOJH. VMcmojib30BaHWE 3JIEKTPOMATHUTHBIX BOJIH JIJISI
COTOBOM CBS3H.

DJIeKTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBaA CBETA.



Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHoBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. N3yyeHue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJH C IOMOILIBIO MOOHIBHOIO
tenedoHa.

Pa3nen 4. CBeToBbI€E SIBJICHMUS.

JIyueBast Mmogens cBeta. Mctounuku ceta. [IpssMmonnHeiHOE pacnpoCcTpaHEHHE CBETA.
3atmenus Connua u JIynsl. Otpaxenue ceera. [Imockoe 3epkano. 3akOH OTpaKEHHs CBETA.

[Ipenomnenue cBeta. 3aKOH MpeIoOMIIEHUS cBeTa. 11oIHOE BHYTpEHHEE OTpaKEHUE
cBera. Mcnosib30BaHKE NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xox myweit B nuHze. OnTudeckas cucrema ¢oToarmapara, MUKPOCKOIA U
TelecKomna. ['a3 kak onrudeckas cucremMa. biim3opykocTs 1 JaabHO30PKOCTbD.

Pa3znoxenue Oemoro csera B crnekTp. OnbiTel HetoToHa. ClioskeHHE CIIEKTPaIbHBIX
uBeToB. Jlucnepcus ceera.

Jemoncmpayuu.

[IpssMmonuHEHOE pacCIPOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tony4yenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnrTuyeckuid CBETOBOI.

Xoa mydeid B cOOMparoIiei JInH3e.

XoJ1 Iy4el B pacCEenBaroIIECH JIMH3E.

[Tonydyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

[Tpunun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
0. Mopens riasa.

1. Paznoxxenue 6eoro cBera B CEKTP.

2. [Tonyuenue 6ey10ro cBeTa MpH CIOKEHUU CBETA PA3HBIX 1[BETOB.

Jlabopamopnsie pabomel u onvimol.

1. HccnegoBanne 3aBUCMMOCTH yTJIa MPEIOMIJIEHUS CBETOBOIO Jiydya OT Yrja
MaJICHUS Ha TPAHUILIE «BO3yX—CTEKIION.

2. Omnpenenenue ¢GOKYCHOTO PACCTOSIHUS M ONTHYECKOW CHIIBI COOMparoiei
JIVH3BI.

3. OnbITHl 1O PA3TOKEHUIO OEJIOro CBETa B CIEKTP M BOCIPHUSATHUIO I[BETA
MPEAMETOB MPU UX HAOIIOJICHUU Yepe3 IIBETOBBIC (PUIIBTPHI.

Pasznea 5. KBanroBble siBJIeHHS.

OmnsiTel Pezepdopa u miianerapuas Mmojenb atroma. Mojens atoma bopa. Mcnyckanue
U norjouieHrue ceera atomoM. KBanTel. JInHenyaTsie CIEKTPBHI.

PanpnoaktuBHOCTh. Anb(a-, 6eTta- U ramma-usnydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyxnonnasa mozens aromHoro sigpa. M3oronsl. PagnoaktuBHble npeBpamienus. [lepuon
MoJypacrajia aTOMHBIX SIIEP.

SnepHble peakiuy. 3aKOHbI COXPAHEHUS 3aPsAI0BOTO M MAaCCOBOTO YMCE. DHEpPrusd
CBSI3M aTOMHBIX sAnep. CBA3b MacChl U JHEpPruv. Peakuuwu cuHTe3a W JEJCHUS sep.
Uctounuku sneprun ConHIA U 3BE3I.

SnepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX U31yYCHUN HA )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

1. CrexTpbl U3ITy4YEeHHS U OTJIOLIEHUS.

PR BOONOORA~WNE



CnexTpsl pa3IM4yHbIX Ta30B.

Cnektp BoJOpoOa.

Habmonenue TpekoB B kamepe Bunbcona.

Pabota cuérunka MOHU3UPYIOLIUX U3ITYYEHUH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

JIaﬁopamoprte pabomul u onvimeol.

1. N3mepenue paanoakTUBHOTO (oHAa.

IToBTOpPHUTENIHLHO-00001AIOIIUIA MOYJIb.

[ToBTOpUTENHEHO--0000IAIOMIMKA  MOJYJIb TMpEIHA3HAYEeH i1 CHCTeMaTU3allud |
000011IeHHs] TPEMETHOTO COJIEP)KaHUsI M OIbITa JCSTEIbHOCTU, MPUOOPETEHHOTO MpHU
U3Y4YEHHUH BCETo Kypca GU3MKH, a TAKXKE JJIs1 TOJITOTOBKU K OCHOBHOMY T'OCYAapCTBEHHOMY
AK3aMeHy 1o (Gu3uKe JUisi 00yUdaroImnuXcsl, BHIOPABIINUX 3TOT yU4EOHBIHN MpeaMeET.

[Ipy wu3ydeHUM [aHHOTO MOAYJA PEAIU3YIOTCS W CHUCTEMATU3UPYIOTCA BUIbI
NEATEeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBACTCA JOCTHKEHUE TMPEAMETHBIX U
MeTanpeIMETHBIX TJIAHUPYEMBIX pe3yJIbTaToB o0yueHusl, dbopmupyertcs
€CTEeCTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOCHHE HAyUHBIX METOJOB MCCJICIOBAHUS SIBICHUI
MPUPOJIbl U TEXHUKH, OBJIAJICHUE YMEHUSAMH OOBIACHATH (PU3UUECKUE SIBJICHUS, IPUMEHSIS
MOJTyYEHHbIC 3HAHUS, PEIIaTh 3aJa4M, B TOM YHCJI€ KAYECTBEHHBIC U KCIIEPUMEHTAIbHBIE.

[IpyHIMNMATBEHO AEATEILHOCTHBINA XapakTep JAHHOIO pa3fesia peain3yeTcs 3a CUET
TOTO, 4YTO OOYYAIOIIMECS BBHIMOIHSIOT 3aaHKs, B KOTOPBIX UM IIpeiaracTcs:

HAa OCHOBE TMOJYYCHHBIX 3HAHHWI pacrno3HaBaThb U HAYYHO OOBACHITH (PU3MUYECKUE
SBJICHUS B OKPYXKAIOIIEN IPUPOJIE U TIOBCETHEBHOM KU3HMU;

UCIOJIb30BaTh HAYYHbIE METOJbl MCCIEAOBaHUS (DU3UUYECKUX SIBJICHUMN, B TOM YHCIIE
IUTs1 TPOBEPKHU TUIIOTE3 U MOJTYUYECHUS! TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh Hay4YHbIE OCHOBBI HambOoOJee BaXXHBIX JOCTIKEHHUH COBPEMEHHBIX
TEXHOJIOTUM, HaPUMEP, MPAKTUIECKOTO UCTIOJIb30BAHUSI PA3IMUYHBIX UCTOYHUKOB SHEPTUU
Ha OCHOBE 3aKOHA MPEBPAILICHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB SHEPIHUU.

Sk wn

IInanupyemule pesynromamoi yueoHo2o npeomema

N3ydenne ¢u3nku Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHHUs HAIpaBJIEHO Ha
JIOCTIKEHUE JIMYHOCTHBIX, METANpPEIMETHBIX W TMPEAMETHBIX 00pa30BaTeIbHBIX
pE3ybTAaTOB.

Jluunocmuvie pe3ynbmamol

B pesynbraTe uzyueHus (U3MKUM HAa YpPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs Y
oOy4arorerocst 0y1yT cOpMUPOBAHBI CIEAYIOIINE TUYHOCTHBIE PE3YJIbTATHI B YACTH:

e1) MaTpMOTHYECKOr0 BOCTIMTAHUSA:

e- MPOSBJICHUE HMHTEpEcCa K HUCTOPUM U COBPEMEHHOMY COCTOSHHUIO POCCUNCKOMN
buznueckoil HayKu;

®- [[EHHOCTHOE OTHOIIICHUE K IOCTHYKCHUSIM POCCUNUCKUX YIEHBIX--(U3UKOB,;

¢2) rpa;JaaHCKOr0 U TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS

®- TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MMPAKTUYECKUM MPUMEHEHHEM JTOCTHIKCHUI (PU3HUKH;

®- OCO3HAHME BAXKHOCTH MOPATbHO--3THYCCKUX TIPUHIIAIIOB B JCATEIHPHOCTH YUEHOTO;



3) 3cTeTH4eCKOro BOCIIUTAHMS

®- BOCIPHUATHE DJCTETHUECKUX Ka4eCTB (PU3NUECKOW HayKu: €€ TapMOHHYHOTO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

®4) IEHHOCTH HAYYHOI'0 NMO3HAHHUSA:

®- OCO3HAHME IIEHHOCTH (PU3MUECKON HAyKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI PA3BUTHUS TEXHOJIOTUM, BaXKHEUILIEW COCTABIAIOIEN KYJIbTYPHI;

e- pa3BUTHEC HAyyHOW JIOOO3HATEIBHOCTH, HWHTEpPEca K HCCIEA0BATEIbCKOM
NEATEIIbHOCTH;

¢5) popMupoBaHUA KYJbTYPbI 310POBbS H SMOUMOHAJBLHOIO 0JIATOMOJIYYHS:

®- OCO3HaHME IIEHHOCTH Oe3omacHOro o0pa3a JKU3HU B  COBPEMEHHOM
TEXHOJOTUYECKOM MHPE, BaXKHOCTU MPaBUJI OE30MACHOrO MOBEJACHUSI Ha TPAHCIOPTE, Ha
JI0pOTax, C JMEKTPUICCKUM U TEIJIOBBIM 000PYIOBAHUEM B JIOMAIITHUX YCIOBHSIX;

o- c(hopMuUpPOBAaHHOCTH HABBIKA PEeQIICKCHHU, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY U
TaKOTO e MpaBa y APyroro 4ejaoBeKa;

©6) TPYA0BOI0 BOCIIMTAHMSI:

®- AKTMBHOE Y4YacTHE€ B PEIICHUU TMPAKTUYECKUX 3a1ady (B paMKax CEMbH,
o0pa3oBaTeNbHOM OpraHu3aluy, TOpoJaa, Kpas) TEXHOJOTHYECKOW U  COIHaIbHOMN
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCie U (PU3NYECKUX 3HAHUI;

®- HTEPEC K MPAKTUUECKOMY M3YUEHUIO Mpodeccuit, CBSI3aHHBIX C (PU3UKOI;

®7) 3KOJIOTUY€CKOT0 BOCIIMTAHUSA:

®- OpUEHTAIlMs Ha MPUMEHEHHE (PU3NYECKUX 3HAHUU I PEIIeHHs 3a7a4d B 00JacTU
OKpY’KAIOLIEH Cpe/ibl, NIAHUPOBAHUS MMOCTYIKOB M OLICHKH MX BO3MOXKHBIX MOCIEICTBUI
JUISL OKPY KAIOIIEW CPEJIbl;

®- OCO3HAHHUE TI00ATFHOTO XapaKTepa KOJIOTHYECKUX TPOOJIEM U IMyTEH UX pelIeHus;

e8) ajanTanuyM K M3MEHSIIOIIUMCS YCJIOBUSIM COUMAJIBLHON M IPUPOAHOI Cpebl:

®- TOTPEOHOCTh BO B3aMMOJICUCTBUM TPHU BBIMOJIHEHUU HCCIICTOBAHUN M MPOEKTOB
(U3UYECKON HAMPABIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JPYTHX;

- [IOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO AESTebHOCTD;

- IOTPEOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHUH, B TOM UKcie POpMyIUpPOBATh UJIEH,
MOHSITHUS, TUIIOTE3bI O PUBNUECKUX 00BEKTaX U SBJICHUSX;

e- OCO3HaHHE JACHUIIMTOB COOCTBEHHBIX 3HAHUM W KOMIIETCHTHOCTEH B 00JIaCTH
busuKy;

®- IJIAHUPOBAHKUE CBOETO PA3BUTHUS B IPUOOPETEHUHN HOBBIX (DM3HUECKUX 3HAHUM;

®- CTPEMJICHHE aHAJIW3UPOBATH M BBISBIISITH B3aUMOCBSI3M MPUPOIBI, OOIIECTBA U
HPKOHOMUKHU, B TOM YHCIIE C UCTIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

®- OLICHKA CBOMX JICUCTBUH C YYETOM BIIMSHUS HA OKPYKAIOUIYIO CPEIy, BO3MOMKHBIX
TJI00aTBHBIX TIOCTIEACTBUH.

Memanpeomemuuie pe3yrbmamol

B pesymprare ocBOoeHHMsI mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpaszoBaHus y oOyyaroiierocss 0yayT chopMUpPOBaHbI MeTamnmpeaMeTHbIe pPe3yJbTaThl,
BKJTFOYAOIIUE TTO3HABATCIIbHBIC YHUBEPCATbHBIC yUYeOHbBIC NEHCTBUS, KOMMYHUKATHBHBIC
YHUBEpCaIbHbIC YUeOHbIE ICUCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC yUeOHBIC ISHCTBHUS.



Ilo3naBaTeibHbIE YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUSA

ba3oBble 1ornueckue AecTBU:

®BBLISIBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKN OOBEKTOB (SIBJIICHUN );

®yCTAaHABIIMBATh CYIIECTBEHHBIM TMPHU3HAK KJIACCU(PUKALMM, OCHOBAaHUS IS
0000I1IeHNS U CpaBHEHUS,;

®BBLISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B pacCMAaTPUBAEMbIX (paKTax, JaHHBIX
1 HAOJTFOICHUSIX, OTHOCSIIIUXCS K (PU3NIECKUM SIBIICHUSIM;

®BBLISIBJISITH MIPUYUHHO--CIICJCTBEHHBIC CBSI3H MPH U3YYCHUN (PU3HUCCKUX SBICHUUA U
MPOIIECCOB, JI€NIaTh BBIBOJBI C HCIOJB30BAaHUEM JICAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIFOUCHU, BBIIBUTATh TUIIOTE3bI O B3aUMOCBA3SX (PU3NUECKUX BEITUYMH;

®CaMOCTOSITEIBHO BBIOMpPATh CIOCOO pelieHus y4eOHOM ¢u3nuecko 3amaydu
(cpaBHEHHME HECKOJIBKUX BAPUAHTOB PEIICHMS, BHIOOP HamboJee MOAXOMASIIETo C y4ETOM
CaMOCTOSITENIbHO BBIIEIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebCcKue 1eiiCTBUSA:

®IICTIOJIH30BATh BOIIPOCH! KaK UCCIIENOBATEIBLCKU HHCTPYMEHT ITO3HAHUS;

®IIPOBOJUTH IO CaMOCTOSITCIBHO COCTaBJICHHOMY IIJIaHy OTBIT, HECIOXHBINA
(bu3HYeCcKuil IKCIIEPUMEHT, HEOOIIBIIIOE UCCIIE0BAHNE (PUZUUYECKOTO SBJICHUS,

®OI[CHMBATh HA PUMEHUMOCTb U JJOCTOBEPHOCTH UH(MOPMAIIUIO, TTOJIYYCHHYIO B XOJI€
MCCJICTIOBAHMSI WJTA DKCIIEPUMEHTA;

®CaMOCTOSTENbHO (OPMYJIUPOBATH OOOOIIEHUS U BBIBOJABI IO pe3yjbTaTaMm
MPOBEAEHHOTO HAOIIOCHUS, OIIBITA, MCCIICTIOBAHNS;

®IIPOTHO3MPOBATH BO3MOXKHOE JajbHEHINCe pa3BUTHE (PU3MUECKHX IPOIECCOB, a
TaK>Ke BBIJIBUTATh MIPEATNOIO0KEHN 00 UX Pa3BUTUU B HOBBIX YCIIOBHSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

®IIPUMEHSTh PA3IMYHbIE METO/bI, MHCTPYMEHTHI U 3alpPOChl MPU MOUCKE U 0TOOpE
MH(}OpMaAIKU WIH JAHHBIX ¢ YYETOM IPEATIOKEHHON yueOHOM (pu3nyecKom 3a1auu;

® AHAITM3WPOBATh, CHCTEMAaTH3UPOBATH M MHTEPIPETUPOBATH HH(OPMAITUIO PA3THIHBIX
BHJIOB U (hOPM MPEICTABICHUS;

®CaMOCTOSITEILHO BHIOMpATh ONTUMANIbHYIO (OpMY Mpe/CTaBleHrs WHDOpMaAIUu U
WUTIOCTPUPOBATh pEIIaeMble 3a/Jaud HECIOXKHBIMU CXEMaMH, JuarpaMMaM#, HWHOU
rpaduKoi 1 ©X KOMOWHAIIUSAMH.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

®B X0/ic OOCYXJICHHS Y4eOHOTO MaTepuasia, pe3yJbTaToB JIabOpaTOpPHBIX padOT U
MIPOEKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbl M BBICKA3bIBATh HJCH,
HaIleJICHHBIC Ha PEIICHNE 3aa9d U TTOIep KaHue OJ1aroeIaTeIbHOCTH O0IIEHNS;

®COITOCTABJIATh CBOM CYXACHHS C CYXICHHSIMH JPYTHX YYaCTHUKOB JIMAJIOTa,
OoOHapy>KUBaTh Pa3IMUME U CXOJCTBO MO3UITUH;

®BBIpAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMMCbMEHHBIX TEKCTaX;

oIIyOJIMYHO TIPEJCTABIATH PE3YNBTAThl  BBIMIOJHEHHOTO (DM3WYECKOTO  OIbITa
(3KCTIepUMEHTa, HCCIICIOBAHUS, TIPOCKTA);

®[IOHMMATh M HCIIOIH30BATh MPEUMYIIIECTBA KOMaHIHOW ¥ WHINBUIYAIBHOW pabOTHI
MIPY PEIIEHNH KOHKPETHON (hU3UUECKOM MPOOIEMBI;

®IIPUHMMATH IIEJIM COBMECTHOM JESITEIILHOCTH, OPTraHW30BBIBATH JCUCTBUS MO €€
JTOCTIKCHUIO: PaClpeiesiaTh POjH, O00CYXIaTh IMPOIECCHl M PE3YJIbTaThl COBMECTHOU
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;



®BBLITIOJTHATH CBOIO YacTh Pa0OTHI, JOCTHTas Ka4YE€CTBEHHOTO pPEe3yJbTaTa MO CBOEMY
HaIpPaBJICHUIO U KOOPJAUHUPYS CBOU JEUCTBUS C APYTUMHU UJI€HAMH KOMaH/IbI;

®OIICHUBATh KAyeCTBO CBOEr0 BKJIaJa B OOMMHA MNPOAYKT MO KPUTEPHUSM,
CaMOCTOSATENbHO COPMYITHUPOBAHHBIM YYaCTHUKAMU B3aHUMOJICHCTBHSI.

PeryasiTuBHbIE YHMBepPCcAJbHbIE YueOHbIe 1eliCTBHUSA

Camoopranusanus:

®BBLISBJISITH MPOOJEMBbl B JKU3HEHHBIX U YYEOHBIX CUTyalUsX, TPeOYOIIUX s
pereHus GU3NICCKUX 3HAHWM;

®OPUEHTHUPOBATHCS B PA3JIMYHBIX MOJXO0/AX MPUHSATUSA PEIICHUN (MHAUBUIYAIbHOE,
NPUHATUE PELICHUs B TPYIIe, IPUHATHE PEIICHUN TPYIIION);

®CaMOCTOSITEIBHO COCTAaBJISITh AJITOPUTM pEIlIeHUs (PU3UYECKOW 3a/lauyd WM TUIaHa
UCCJIEIOBaHUS C YYETOM HMEIONIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpeJjiaraeéMble BapuaHThl PEIICHHUI;

e [eTIaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SJMOUMOHAIbHBII HHTEJJIEKT:

®1aBaTh aJICKBATHYIO OLICHKY CUTYyallMy U MpeJiaraTh iaH €€ U3MEHEHUS,

®00DBACHATh TPUYMHBI JTIOCTHOKCHHUS (HEIOCTHXKEHMSI) PE3YJIbTATOB JEATEIBHOCTH,
J1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

®BHOCHUTbH KOPPEKTHUBBI B ICSITEILHOCTH (B TOM YKCIIE B XO/1 BBITTOTHEHUS (PU3UYECKOTO
WCCIICIOBAHUS JIM TIPOEKTA) HA OCHOBE HOBBIX OOCTOSITEILCTB, U3MEHUBIIIUXCS CUTYAIUM,
YCTAHOBJICHHBIX OIIMOOK, BOBHUKIIUX TPYIHOCTEH;

®OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LU U YCIOBUSIM;

®CTaBUTH c€0s1 HA MECTO JIPYTOro YeJIOBEKa B XO/I€ CIIOpa WK IUCKYCCUH Ha HAYYHYIO
TEeMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYroro;

eMpu3HaBaTh CBOE NpPaBO Ha OMIMOKY MpU pelieHur (U3MYECKUX 3a7ad WId B
YTBEPKJICHUSIX HA HAYYHbIE TEMBI U TAKOE e MPaBO JPYroro.

IIpeomemnvle pezynomamul

[IpeameTHbIe pe3ynabTaThl MO0 yueOHOMY Tpenmery "dusuka" (Ha 6a30BOM ypOBHE)
JIOJIKHBI 00€CTICUNBATh:

1) monuManue posiv GU3MKKU B HAYYHOU KapTUHE MUpPa, CHOPMUPOBAHHOCTH OA30BBIX
MPEJICTABJICHUN O 3aKOHOMEPHOM CBSI3M M MO3HABAEMOCTH SIBIICHUW IPUPOABI, O POJIH
HKCIIEpUMEHTA B (PU3UKE, O CUCTEMOOOPA3YIOIICH posii PU3UKH B pa3BUTHUN €CTECTBEHHBIX
HayK, TEXHUKHA W TEXHOJIOTHH, 00 3BOIONNH (GU3HUECKUX 3HAHUN U UX POJIU B IEIIOCTHOM
€CTECTBEHHOHAYYHON KapTHHE MHUpPa, O BKJIAJ¢ POCCHUHCKHX M 3apyOeKHBIX YUCHBIX-
(Gbu3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpA, Pa3BUTHE
TEXHUKH U TEXHOJIOTHI;

2) 3HaHMS O BMJAaX Marepuu (BEIIECTBO MW TMOJE), O JABMKEHHMM Kak crocooe
CYIIECTBOBAHMSI MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOW TEOPUU CTPOCHHUS BEIIECTBA, O
(M3UYECKOM CYITHOCTH SIBJICHUI MTPUPOIBI (MEXaHUYECKHX, TETIJIOBBIX, DJICKTPOMArHUTHBIX
¥ KBAaHTOBBIX); YMEHHE Pa3IMyaTh SBJICHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE JBUXKCHHE,
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE JIBIKCHHE, PABHOMEPHOE JABUKEHHUE 1O OKPYKHOCTH,
WHEPIUS, B3aWMOJICHCTBUE TEJl, PAaBHOBECHE MAaTEPUAIBHOW TOYKH W TBEPAOTO Tela,
nepeiada  JaBICHUS TBEPABIMU TellaMU, SKHAKOCTSIMH W Ta3aMH, I[UJJaBaHUE Tell,
KoJiebaTenbHOe JBKEHNE, PE30HAHC, BOJTHOBOE JIBIKEHUE, TEIJIOBOE JIBIIKCHHE YaCTHUI



BemecTBa, aud(y3us, TEIOBOE paCHIMPEHUE W CHKAaTHe, TEIUIOOOMEH W TeIIOBOE
paBHOBeECHE, TUTABJICHUE W KPUCTALTU3AIINS, Tapoo0pa3oBaHue (MCIapeHne U KUIIEHUE) U
KOHJICHCAITWS, JJICKTPHU3AIUs TEJ, B3aUMOJCUCTBHUE DJCKTPUUYCCKHUX 3apSAIO0B, NEHCTBHS
ANEKTPUYECKOTO  TOKA, KOPOTKOE  3aMbIKaHWE,  B3aUMOJCHCTBHE  MarHUTOB,
AIEKTPOMATHUTHAS WHIYKIUS, ACHCTBHE MAarHUTHOTO IO HA TMPOBOJHHUK C TOKOM,
NPsIMOJIMHEWHOE PacCIpOCTPaHEHUE, OTPAKEHUE U MPETOMIICHHUE CBETa, NUCIIEPCUs CBETA,
pa3NOKEHHE CBETOBOIO M3JIY4YEHUSI B CHEKTpP, €CTECTBEHHAs paJMOaKTHUBHOCTD,
PaAMOAKTUBHBIE TPEBpAICHHUS] aTOMHBIX siiep, BO3HUKHOBEHHME JIMHEHYATOro CHEeKTpa
U3ITyYEHUs) 10 ONUCAHUI0O MX XapaKTEPHBIX CBOHCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (U3MUECKOE SBJICHHE, YMEHHE paCllO3HABaTh IPOSIBICHUE
U3YYCHHBIX (U3MUECKUX SIBJICHUM B OKPYKAIOIIEM MHPE, BBIACHSS HX CYIIECTBEHHbIC
CBOMCTBA/TIPU3HAKY;

3) BiIajieHNie OCHOBAMU MOHATHIHOTO amnmapara U CUMBOJIMYECKOTO sI3bIKa (PU3UKHU 1
WCITOJIb30BAaHUE WX JIJISl PEIICHUS YICOHBIX 3a71a4, YMEHUE XapaKTepU30BaTh CBOMCTBA TeTl,
(hM3UYECKHUEe SBICHUS U TTPOIIECCHI, UCITONB3Ysl (DyHIaMEHTATBHBIC M SMITUPUICCKUE 3aKOHBI
(3akoH ITackaisi, 3aKkoH ApxuMesia, IPaBUIIO phlyara, 30J0TO€ IPABUIIO MEXaHUKH, 3aKOHBI
M3MCHEHUS U COXPAHCHUS MEXaHMYECKOW SHEPTHH, YPAaBHCHHE TEIUIOBOTO OanaHca, 3aKOH
COXpaHEHUS HMITyJIbca, 3aKOH COXPAHEHHUS DJJICKTPUUYECKOTO 3apsna, MPUHITUIL
OTHOCUTEIBHOCTH ['anmuiesi, MPUHIUI CYNEpPHO3UIMU CUJl, 3aKOHbl HbIOTOHA, 3aKOH
BCEMHUPHOTO TATOTEHMs, TeOpeMa O KHHETHYECKOW SHEpruu, 3aKoH ['yka, OCHOBHbBIC
MOJIOKEHUSI MOJICKYJIIPHO-KUHETUYECKOW TEOpUM CTPOEHUsI BellecTBa, 3akoH Kyrona,
MOPUHIUI CYNEPIO3UIINKI AIEKTPUUECKUX MoJied, 3akoH OMa i ydacTKa LeNH, 3aKOH
JIxoyns-JIeHna, 3aKkoHbI MPSIMOJIMHEHMHOTO PacpOCTPaHEHHUs, OTPAKEHUS U MPETOMIICHUS
CBETAa); YMEHHE OMHUCHIBATh U3yUYEHHBIE CBOWCTBA Tel U (U3UUECKHUE SBICHHUS, UCIIONb3YS
(bu3nYecKue BETUYUHBL;

4) ymMeHWE TPOBOAWTH MPSMBIE M KOCBEHHBIC W3MEPCHHS (PU3NUECKUX BEIUYHH
(paccrosiHMe, TPOMEXKYTOK BpPEMEHH, Macca Tejla, O00BbeM, CHJIa, TeMIlepaTypa,
OTHOCHTEJIbHAS BIAXHOCTh BO31yXa, CHJIa TOKAa, HANpPSDKCHHWE, COMPOTHUBIICHUE) C
WCITOJIb30BAaHUEM aHAJIOTOBBIX M IHU(PPOBBIX H3MEPUTEIBHBIX TPHOOPOB; MMOHUMAHHUE
HEN30€)KHOCTH TIOTPEITHOCTEH (DU3UYECKUX H3MEpPEHUH; yMEHHE HaXOJIUTh 3HAUYCHUC
M3MEPSEMON BEIMYMHBI C TTOMOINBIO YCPETHEHUS pe3yIbTaTOB CEPHH HW3MEPEHUU W
YYUTHIBATH NMOTPEITHOCTH H3MEPEHUM;

5) BiajieHre OCHOBaMU METOJIOB HAYYHOTO MO3HAHMS C YYETOM COOJIOICHUS TPaBHII
0e30IacHoro Tpyaa:

HaOmoeHne  (U3MYECKUX  SIBIICHUW: YMEHHE  CaMOCTOSTEIbHO  COOMpaTh
HKCIIEPUMEHTAJILHYIO0 YCTAaHOBKY M3 JIaHHOTO HaOopa oO0OpYyJOBaHUSI 1O HHCTPYKIIHH,
OMKCHIBATH XOJI OMBITA U 3aMHUCHIBATH €T0 PE3YyIbTaThl, POPMYIUPOBATH BHIBOBL;

IPOBEICHUE TPSIMBIX M KOCBEHHBIX H3MEPEHH (U3MYECKUX BEIWYMH: YMEHHE
IJJAaHUPOBATHh U3MEPEHHUSI, CAMOCTOSATEIILHO COOMPATh AKCIIEPUMEHTAIBLHYIO YCTAHOBKY TI0
WHCTPYKITUH, BEIYMCIIAT 3HAYCHUE BEIMIMHBI M aHATM3UPOBATh TOJYICHHBIC PE3YIbTaThI
C YYETOM 3aJJaHHOM IMOTPEITHOCTH PE3yIbTaTOB U3MEPEHUI;

IIPOBEICHUE HECIIOKHBIX OKCIIEPUMEHTAIbHBIX HCCICIOBAaHUN; CaMOCTOSTCIBHO
coOMpaTh IKCICPUMEHTAIBHYIO YCTAaHOBKY M MPOBOAUTH UCCJICIOBAHUE TI0 HHCTPYKIIHH,
MPEACTABIATh TIOJYYCHHBIC 3aBUCHUMOCTH (DH3WYECKUX BEIWYMH B BHUAC TaOIUIl H
rpauKOB, yYUTHIBATH IOTPEITHOCTH, JEJIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHMUS;

6) MOHUMAaHUE XaPAKTEPHBIX CBOMCTB (PM3MUECKUX Mojeliel (MarepuaabHas TOYKa,
aOCOJIOTHO TBEPJOE TEIO, MOJEIN CTPOCHUS Ta30B, KUIAKOCTEH U TBEPHABIX TeI,



IUTaHEeTapHasi MOZEIb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO $iipa) U YMEHHE MIPUMEHSITh UX
1 00bsCHEHUS! GPU3NYECKUX TPOLIECCOB;

7) ymeHue oOBSACHATH (DPU3MUECKHE MPOIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CUTYyallui MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa, B YaCTHOCTH, BBISBISATH
MPUYHUHHO-CJICICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHHE C OMOPOil HA M3YUYEHHbBIE CBOMCTBA
(bu3NYECKUX SIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

8) yMeHue peniaTh pacueTHbIe 3a/1a4u (Ha 0a3e 2-3 ypaBHEHMI ), UCTIOJIb3Ysl 3aKOHBI U
(dopMyIibl, CBS3bIBAIOLINE (U3NYECKUE BEIMYMHBI, B YAaCTHOCTH, 3allMCHIBATh KpPaTKOE
yCIIOBUE 3aJ]aud, BBISABISATH HENOCTAIOIINME JaHHbIE, BbIOMpaTh 3aKOHBI U (HOpPMYIIHI,
HEOOXOUMBIE ISl €€ PEIICHUs, UCI0JIb30BaTh CIIPABOYHBIE JAHHBIE, IPOBOJIUTH PACUETHI
U OLIEHUBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAYEHUS (PU3NYECKOW BEIMYMHBI; YMEHHE
OTIPEEIATh Pa3MEPHOCTb (PU3NUECKON BEIMUMHBI, TOJIyYEHHON NPU pELICHUH 3a]1a4H;

9) yMeHue XapakTepHu30BaTh MPHUHIIMIBI JEHCTBUS TEXHUYECKUX yCTPOWUCTB, B TOM
qrciie OBITOBBIX NMPUOOPOB, UM MPOMBILIUICHHBIX TEXHOJOTMUYECKHUX MPOIECCOB MO HUX
OTHCAaHWIO, WCIOJBb3YyS 3HAHHMS O CBOMCTBAX (U3WYCCKUX SIBICHHUM M HEOOXOAMMBIE
busznyecKkrne 3aKOHOMEPHOCTH;

10) ymeHme uCronb30BaTh 3HAHUS O GUBNYECKUX SBICHUSIX B TIOBCETHEBHOM KU3HU
st obecrieueHHsl 0O€30MAaCHOCTH MpU  OOpalleHud C  OBITOBBIMU IpHOOpaMu U
TEXHUYECKUMU  YCTPOMCTBAMH, COXPAaHEHHUS 370pPOBbsI U  COOJIOACHHUS  HOPM
HKOJIOTMYECKOTO TIOBEJIEHUS B OKpYXaloulell cpeae; MOHUMaHUE HEOOXOAUMOCTH
OPUMEHEHUA  JOCTWKEHUM  (QU3MKM U TEXHOJOTMM I  palUOHAIBHOTO
PUPOIOTIOTIB30BAHUS;

11) ombIT moucka, mpeoOpa3oBaHus M HpeCTaBiICHUs MHPOpMauu (HhU3NIECKOrO
COJIEpKaHusl C UCIOJb30BaHNEM MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI; B TOM
qyclie yYMEHUE HCKaThb HH(popMaluioo (U3MYECKOTo coaepkaHus B ceTu HWHTepHer,
CaMOCTOSITENNbHO (DOPMYIHpYsT TOMCKOBBIM 3ampoc; YMEHHE OIICHMBATH JOCTOBEPHOCTH
MOJlyYeHHOW WHQPOpPMAIIMK HAa OCHOBE WMEIONIMXCS 3HAHUA W JOTOTHUTEIHHBIX
HMCTOYHUKOB; YMEHHE UCIOIb30BaTh MpPH BBHIMOJHEHUH YYEOHBIX 3aJaHU HAYYHO-
MOMYJSIPHYIO JIUTEPATYpy (PU3UUECKOro coAepKaHMs, CIPAaBOYHbBIE MaTepUalbl, PECypPCHI
cet VIHTepHeT; BIaJicHWE MprUeMaMy KOHCIIEKTHPOBAHUS TEKCTa, 0A30BHIMH HAaBBIKAMHU
npeoOpazoBanus HHGOPMAIIUU U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYI0; YMEHHE CO371aBaTh
COOCTBEHHbBIE ITMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OPMALIUU U3 HECKOJIbKUX
HCTOYHUKOB;

12) ymeHue npoBoAUTh y4€OHOE UCCIEOBAHHUE 0/ PYKOBOJCTBOM YUUTENs, B TOM
qyclie TMOHUMAaTh 3aJayd  HUCCIEJOBAHMS, NPUMEHATh METOAbl  HMCCIIEIOBAHMUS,
COOTBETCTBYIOIIME ITOCTABJIIEHHOW 1€, OCYIIECTBISATH B COOTBETCTBUM C IIAHOM
COOCTBEHHYIO JESTEIIbHOCTh W COBMECTHYIO JEATENbHOCTh B TIpyMINe, CIEIUTh 3a
BBIINOJIHEHUEM IJIaHA JIEVCTBUM U KOPPEKTUPOBATH €r0;

13) npencraBinenuss o cdepax NpopecCUOHATBHONW NESITEIbHOCTH, CBSI3aHHBIX C
(bu3HMKON M COBPEMEHHBIMU TEXHOJIOTHUSIMHU, OCHOBAHHBIMHU Ha JOCTHKCHHUSX (PU3NUCCKON
HayK{, MO3BOJIAIONIME OOyYarouuMcs paccMaTpuBaTh (PU3MKO-TEXHUYECKYIO 00JacTh
3HaHUU Kak cepy cBoert Oyayiient npodeccnoHaabHON AesTeTbHOCTH.



K xoHIy 00yuenus B 7 kjacce IpeIMETHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

®CIIOJIb30BATh TMOHATHS: (U3NYECKME M XHUMUYECKHE SIBICHHs, HaOII0/ICHNUE,
HKCIIEPUMEHT, MOJEJlb, TUIOTE3a, €IUHUIBI (U3MYECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHMSI BeliecTBa (TBEpPIOE, KHUAKOE, ra3000pa3HOE), MEXaHUYECKOe
IBUKCHUE (paBHOMEpHOE, HEPAaBHOMEPHOE, OpsIMOJIMHENHOE), TPaeKTOpus,
paBHOACHCTByIOIIas cuia, nedopmanust (ympyrasi, IUIaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

epaznuyaTh sBIeHUA (nud@y3usi, TEIIOBOE [JBW)KEHHE YaCTHUI[ BEIECTBa,
PAaBHOMEPHOE JBW)XEHHE, HEPAaBHOMEPHOE [IBM)KCHHE, WHEPLMS, B3aUMOJCHCTBUE TeEJ,
paBHOBECHE TBEPABIX TEN C 3aKPEINIEHHOMN OCBIO BpalllEHMs], IEpeaayda JaBICHUs TBEPIbIMU
TeJIaMH, XKHUAKOCTSIMU U Ta3aMmH, aTMOC(EpHOE NaBlicHHUE, IMJIaBaHUE TEJ, MPEBpaIlCHUs
MEXaHUYECKON SHEPIrUH) MO ONMMCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE ONBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

®paCroO3HABaTh MPOSIBIICHUE U3YUEHHBIX (PU3NUYECKUX SBJICHUN B OKPYKAIOIIEM MUPE,
B TOM 4Hclle (PU3UYECKHE SBJICHHUS B TMPUPOAE: NPUMEPHI JBUKEHUS C Pa3IMYHBIMU
CKOPOCTSIMM B )KMBOHN M HEXKUBOUN NIPUPOJE, NEHCTBUE CUIIBI TPEHHS B IIPUPOJE U TEXHHUKE,
BIIMSIHUE aTMOC(EPHOIr0 AAaBJICHUS HA KMBOW OpraHu3M, IUIaBaHUE pbIO, pblYaru B TeEJe
YeJIOBEeKa, MpPU O3TOM IEPEBOJUTH MPAKTHUUECKYIO 3aJadyy B Y4e€OHYIO, BBIIEIATH
CYIIIECTBEHHbIC CBOMCTBA (IPU3HAKU) (PU3NUECKUX SIBJICHUI;

®OIMCHIBATh HW3YYEHHBbIE CBOMCTBA Tel M (U3HYECKUE SBIEHUSA, HCIONb3Ys
¢usnueckne BEIWYMHBI (Macca, 00bEM, IJIOTHOCTh BEILLECTBA, BPEMs, MyTb, CKOPOCTH,
CPEIHsAsI CKOPOCTb, CHJIa YNPYTOCTH, CUJa TSKECTH, BEC Tea, CWJIA TPEHUs, JABJICHHUE
(TBEpHoro Tema, XUAKOCTH, Ta3a), BBITAJKMUBAIOIIAs CHJIA, MEXaHH4Yeckas padora,
MOIIHOCTb, IJICYO CUJIbI, MOMEHT CUJIbl, KOA(P(UIUEHT MOJIE3HOTO AEUCTBUS MEXaHU3MOB,
KUHETHYeCKass M TOTCHIMAJIbHAs JHEpPrusi), MpU ONUCAHWUU TMPABWIBHO TPaKTOBATh
(Gu3MYECKUN CMBICI MCTONb3yEeMbIX BEIMUYMH, UX O003HAUECHUS M €AMHULBI (PU3MUECKUX
BEJIMYMH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOLINE JAHHYIO (PU3HUECKYIO BEJIMUUHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH T'paUKu U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIHYMH;

®XapaKTEepU30BaTh CBOICTBA Tel, (PU3MYECKHUE SIBJIECHUS M IPOLIECCHI, HCHOIb3Ys
MpaBWiia CJIOXKEHUsI cuil (BAOJb OMHOM mpsiMoi), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, npaBujIo paBHOBecHs pbryara (0JI0Ka), «30JI0TO€ MPABHUIIO» MEXAaHUKH, 3aKOH
COXPAHEHUsI MEXaHUYECKOM SHEPTUH, IIPU 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA
Y 3aIHCBIBATh €TI0 MAaTEMaTUYECKOE BBIPAKEHUE;

®00BACHATD (PU3NYECKUE SIBICHUS, MPOLECCHl M CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTYyallMi NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH MPUYMHHO-
-CIICJICTBCHHBIE CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JTOTWYECKHUX IIaroB ¢ omopoi Ha 1-2
M3YYEHHBIX CBOMCTBA (DU3UUECKUX SIBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

epeniaTh pacu€THhle 3afaud B 1—2 JEHCTBUS, UCHONb3YS 3aKOHBI U (HOPMYJIbI,
CBA3BIBaIOLME (DU3NUECKME BEJIMYMHBI: HA OCHOBE aHAJIW3a YCJIOBUA 33Ja4d 3alMChIBaTh
KpaTKO€ yCIIOBUE, MTOACTABIATh PU3NUECKUE BETUYUHBI B (DOPMYJIBI U IPOBOAUTH PACUETHI,
HAaXOAUTh CIPABOYHBbIE JlaHHBIE, HEOOXOJMMBbIC JJIA pEIIeHUs 3aJady, OLCHUBATh
PEATUCTUYHOCTH MOTYYEHHON (PU3UYECKON BETUUHHBI;

epacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEHIMTh MPU MOMOUIM (PU3MUECKHUX
METO/IOB, B OMMCAHUH UCCIIEOBAHUS BbIICISATh TPOBEPSIEMOE IPEANONI0KEHNE (TUIIOTESY),



pa3ianyaTh U HHTEPIPETUPOBATH MOTYUSHHBIN PE3yIbTaT, HAXOAUTh OIIUOKH B XO/I€ OIBITA,
JIeJ1aTh BBIBOJIBI I10 €r0 PE3YJIbTATAM;

® [IPOBOJIUTH OTBITHI IO HAOTIOACHUIO (DU3UUECKUX SIBJICHUHN UIH (PU3HMUECKUX CBONCTB
Ten: (opmylnuMpoBaTh TMpOBEpsieMble MPEANOJIOKEHHUs, CcOOupaTh YCTAHOBKY U3
IPEJI0KEHHOT0 000PYI0BaHHUS, 3aMUCHIBATH X0/ ONBITA U (POPMYITUPOBATH BHIBOJIBI;

® BBLITOJIHATH MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MACChl TeJa, 00bEMa, CUITBI U
TEMIIEpaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus TPHOOPOB ¢ YIETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUN;

®[IPOBOJIUTH MCCIEAOBAHNE 3aBUCUMOCTH OJTHOM (PM3NYECKON BETUYHHBI OT JPYTOM C
MCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO ABUKYILErOCs TeJla
OT BPEMEHHU JBUKEHUS TeNa, CUIIbl TPEHUS CKOJIBKEHUS OT Beca Tela, KauecTBa 00padoTKu
NOBEPXHOCTEN TEJI U HE3aBUCUMOCTHU CHJIBI TPEHUS OT IUIOMIAAX CONPUKOCHOBEHHUS TeET,
CWIbl YOPYTrOCTH OT YAJWHEHUS TPYKUHBI, BBITAJIKUBAIONIEH CHJIBI OT 00BEMaA
NOTPYKEHHON YaCTH TeNa U OT IUIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTHU
Tena, OT TJIyOWHBI, HA KOTOPYIO MOrPYKEHO TE€JO, YCIOBUHM IUIaBaHMs TeJ, YCIOBUH
paBHOBECHsI pblyara ¥ OJIOKOB), y4aCTBOBaTh B INIAHUPOBAHUHU y4E€OHOTO HMCCIIEI0BaHUS,
coOupaTh YCTAaHOBKY U BBINOJHATH W3MEPEHUs, CJeays MpeAJIOKEHHOMY IUIaHy,
(UKCUPOBATh PE3YNbTATHl TOJYYEHHONW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUJE
MPEIIOKEHHBIX TaOIUI ¥ TpaUKOB, JI€JaTh BBIBOBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

®[IPOBOJIUTh KOCBEHHBIE W3MEPEHHs (PU3MYECKUX BEIUYHMH (IUIOTHOCTH BEUIECTBA
KUAKOCTH M TBEPAOrO Tejla, CWJIa TPEHUS CKOJBXKEHUS, JIAaBJICHHE BO3/1yXa,
BBITAJIKMBAIOIIAs CUJIA, JEMCTBYIOLIAs Ha MOTPYKEHHOE B KHUAKOCTh TeJIO, KOA(OULIUEHT
MIOJIE3HOTO JIEUCTBUS MPOCTBIX MEXAHU3MOB), CIIEAys MPEAJIOKEHHOW WHCTPYKLUHU: MPU
BBITIOJTHEHUM M3MEPEHUN coOMpaTh HSKCHEPUMEHTAIbHYI0 YCTAaHOBKY U BBIYHUCISATH
3HAYEHHUE NCKOMOM BEJINYHUHBL;

eCcOOMIOaTh NpaBWJa TEXHUKH Oe€30MacHOCTH Mpu pabore ¢ JabOpaToOpHBIM
000opy10BaHUEM;

eyKa3bpIBaTh IPUHLHUIBI JEUCTBUS MPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIMECS COCYJbl, OApOMETp, pblYar, MOABWKHBIA H
HETOABWXHBINA 010K, HAKJIOHHAS MJIOCKOCTH;

®XapaKTepU30BaTh MNPUHIUIBl ACHCTBUS H3YUYEHHBIX MNPUOOPOB M TEXHUUECKUX
YCTPOMCTB C ONOpPOMl Ha HX ONUCAHUSA (B TOM 4YHCIE: NOAIIMIHUKH, YCTPOHCTBO
BOJIONIPOBO/IA, THAPABINYECKHA IIPECC, MAHOMETP, BBICOTOMEp, NOPIIHEBOM HAcoC,
apeoMeTp), HMCIONB3ys 3HAHUS O CBOHCTBAX (HU3WUYCECKUX SBICHHH W HE0OXOIUMBIC
(r3MYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

®[IPUBOJUTH MPUMEPHl (HAXOAUTh HH(OOPMAIMIO O MpUMEpax) MNPAKTUYECKOTO
UCIIOJIb30BaHUSI (PU3MYECKUX 3HAHMM B TOBCEAHEBHOM JKM3HU JUIsl oOecreyeHus
0e30macHOCTH IpH OOpAIIeHUH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOUCTBAMH, COXPAaHEHUS
3JI0POBBS U COOJIIOICHUS HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIOIEH Cpefie;

®OCYLIECTBIIATh OTOOP MCTOYHMKOB MH(popMaluu B VIHTepHETE B COOTBETCTBUHU C
3a/IaHHBIM TTOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHWM M IYTEM CpaBHEHUS
pa3IMYHBIX HICTOYHHUKOB BBIIEISATH HH(POPMALINIO, KOTOPAs SBJISETCS MPOTUBOPEUYUBON UITU
MOKET ObITh HEIOCTOBEPHOM;

®lICMIOJb30BATh MPU  BBINOJIHEHUH Y4YEOHBIX 3aJaHUM  HAyYHO--TIOMYJISIPHYIO
JTUTEPATYpPy PU3HUECKOTO COJIEP KaHUs, CIPAaBOYHbIE MaTepHUalbl, pecypchl ceTu UHTepHeT,



BIIAJICTh IPUEMaMHU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHust HHGOPMAIMHN U3 OJTHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

®C03/1aBaTh COOCTBEHHBIE KPaTKHE MMUCEMEHHBIE M YCTHBIE COOOIIEHNS Ha OCHOBE 2—3
UCTOYHUKOB HH(POpMalUu (HU3NYECKOTO COJEpKAHMs, B TOM UHCIE MyOIHYHO JeNaTh
KpaTKHE COOOIEHUS O pe3ysbTaTaX MPOEKTOB WM y4EOHBIX HCCIEIOBaHUM, MpPU STOM
IPaMOTHO MCIOJI30BaTh M3yUYE€HHbBIN MOHATUIHBIN anmapat Kypca GU3MKH, COMPOBOXKIAThH
BBICTYIUIEHUE NTPE3CHTALUEN;

®IIpY BBHIMOJHEHUU YUEOHBIX NMPOCKTOB U UCCIEIOBAHUN paclpeesTh 00sI3aHHOCTU
B IPYyNII€ B COOTBETCTBUHU C MOCTABJICHHBIMU 33/1a4aMU, CICIUTH 3a BBINOJHEHUEM IIaHA
NEUCTBUIM, aJE€KBATHO OICHUBaTh COOCTBEHHBIM BKJIaJd B JEATECIBHOCTh TPYIIIIHI,
BBICTPaMBaTh KOMMYHHUKAaTUBHOE B3AaUMOJICHCTBHE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

K koHIly 00yueHus B 8 kj1acce mpeIMETHBIE pe3yJIbTaThl Ha 0A30BOM YPOBHE JTOJIKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUN:

®ICTIOJI30BATh TIOHTHS: Macca U pa3Mephbl MOJIEKYJI, TEIJIOBOE ABUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHHSI BEIEeCTBa, KPUCTAUIMYECKUE W aMOp(QHBIE Tea,
HACBIIICHHBIA M HEHACHIIIEHHBIM Map, BIAKHOCTh BO3[yXa, TEMIlepaTypa, BHYTPEHHSS
JHEprusi, TEIJIOBOM JBUTATEllb, 3JIEMEHTAPHBIA AJIEKTPUUYECKUN 3apsifl, SICKTPUUECKOE
1oJjie, MPOBOJHUKYU U JUAJICKTPUKH, MOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE MOJIE;

epa3yinyaTh SBJICHUS (TEIUIOBOE PACUIMPEHHE U CHKAaTHeE, TeIlonepenaya, TEeIIoBOe
paBHOBECHE, CMauMBaHUE, KATMJUIAPHBIE SBJICHUS, UCIIAPEHUE, KOHICHCALINSI, TIJIaBJICHUE,
Kpuctaum3anus (OTBEpAEeBaHUE), KUIIEHHUE, Tervionepenaya (TEmIONPOBOIHOCTD,
KOHBEKIMA, W3JIyYCHHE), OJICKTpPHU3alldsid TeJ, B3aUMOJEHUCTBUE 3apsijioB, JCHCTBUSA
ANEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHUE, B3aMMOJICHCTBUE MArHUTOB, JICWCTBUE
MarHUTHOTO TOJISl Ha TPOBOJTHUK C TOKOM, SJIEKTPOMArHUTHAS MHYKIIKA) TIO OTIMCAHUIO MX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (U3HUECKOE
SIBJICHHE;

®paCIO3HABATh MPOSBICHUE U3YYCHHBIX (PU3UUECKUX SBICHHUMN B OKPYKAIOIIIEM MUDE,
B TOM 4HcCJie PU3NYECKUE SBJICHUS B IPUPOE: MOBEPXHOCTHOE HATSHKEHUE U KAMWILISIPHBIE
ABJICHHSI B IPUPOJE, KPUCTAIIBI B ipupoje, uzinydenue ConHila, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00Opa3oBaHUE POCHI, TyMaHa, WHES, CHEra, JJICKTPUUYECKHUE SIBICHUS B
aTMocdepe, 3JIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE 110J1€ 3eMIIH, Ipei( MO0COB,
POJIb MAarHUTHOTO TOJS JUIsl )KU3HU Ha 3eMJie, TOJIIPHOE CHUSHUE, MPU 3TOM TEPEBOJIUTH
MPaKTUYECKYI0 3a/ladyy B Yy4eOHYIO, BBIJEIATh CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH)
(bU3UYECKUX SIBICHHUI;

®OIMCHIBATh HW3YYEHHBIE CBOMCTBA Tel H (U3HYECKUE SIBICHUSA, HCIOIb3YS
(¢u3uyeckrue BEJIMYMUHBI (TeMIepaTypa, BHYTPEHHSIE DHEPTUsi, KOJUYECTBO TEIUIOTHI,
yJelibHasl TEIIOEMKOCTh BEIIECTBA, y/AeNbHAsl TEIUIOTa IUIABJICHUS, YJAENIbHAs TerioTa
napooOpa3oBaHusi, yJeldbHas TEIJIOTa CrOpaHMsl TOIUIMBA, KOA(D(UIIMEHT TMOJE3HOro
JEHCTBUA TEIJIOBOM MAaIlIMHBI, OTHOCUTEIIbHAS BIAKHOCTh BO3/yXa, JIEKTPUUECKUM 3apsij,
CUJa TOKa, DJIEKTPUYECKOE HAaIpSKEHUE, COMPOTUBICHUE MPOBOJHUKA, YACIbHOE
CONPOTHUBJICHUE BEIIECTBA, pabOTa W MOIIHOCTh 3JEKTPUYECKOrO TOKA), P ONKUCAHUU
MPaBUJILHO TPAKTOBAaTh (DM3UYECKUN CMBICT HMCHOJIB3YEMbIX BEJIUYMH, O00O3HAUCHUS W
eAVHUITHI PU3MUECKUX BEIHMYUH, HAXOAUTH ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UIECKYIO
BEIIMYMHY C JPYTUMH BEJIUYMHAMH, CTPOUTh TpauKd W3YyYEHHBIX 3aBHUCHMOCTEH
(hU3NYECKUX BEITUYMH;



®XapaKTepU30BaTh CBOMCTBA Ted, (PU3WYECKUE SBICHUS M TPOIECCHI, HCIOIB3YS
OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO--KMHETHYECKOM TEOPUU CTPOCHMS BEILECTBA,
MPUHIUI CYNEPHNO3ULMHU MOJeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHMs 3apsa,
3akoH OMa J1s ydacTka uenu, 3akoH /[xoynsi—JIeHna, 3aKkoH COXpaHEHHUs 3HEPruH, IpH
TOM J1aBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allUChIBaThb €r0 MaTEeMaTHYECKOe
BBIPAJKEHUE;

®00BACHATh (PU3MUECKHE TPOLIECCH M CBOWCTBA TE€J, B TOM 4YMCIE U B KOHTEKCTE
CUTYallMil PAKTUKO-OPUEHTUPOBAHHOIO XapaKTEPa: BBIABIATh NPUYUHHO-CIIEICTBEHHbBIE
CBA3U, CTPOUTH OOBSICHEHHWE M3 1—2 JIOTMYECKUX IIaroB ¢ OMoOpol Ha |—2 H3ydeHHBIX
CBOMCTBA (PU3NUECKUX SBICHUM, (PU3MUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

epemath pacu€THbIe 3a7aud B 2—3 JEHCTBUSA, HCMONB3Ys 3aKOHBI U (POPMYIIBL,
CBsI3bIBatOLIME (PM3MUECKHE BETMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4dl 3aIlMChIBATh
KpPaTKO€ YCJIOBUE, BBISBIIATH HEJOCTATOK JAHHBIX Ul PEIICHUS 3a/1a4M, BBIOMPATh 3aKOHBI
U (GopMyJibl, HEOOXOAWMBbIE ISl €€ pelleHMs, NPOBOJUTh pacy€Tbl U CpPaBHUBATH
MOJIyYE€HHOE 3HauUeHUEe (PU3NYECKON BETMYUHBI C U3BECTHBIMU JAHHBIMU;

epacro3HaBaTh IMPOOJIEMbI, KOTOPbIE MOKHO PEHIMTh IPU HNOMOUIM (HU3HUECKHUX
METO/IOB, HCIIOJIb3Ys ONMHMCAHUE UCCIEAOBAHUS, BBIIEIATh MIPOBEPSIEMOE MPEATIONOKEHHE,
OLICHUBATh NPABUJIBHOCTD MOPSAKA TPOBEICHUS UCCIEAOBAHUS, 1€T1AaTh BEIBObL;

®[IPOBOJIUTH OMBITHI 10 HAOTIOJEHUIO (PU3UUECKUX SABICHUN WIH (PU3UUECKUX CBOMCTB
Ten (KanwUIsipHbIE SIBJICHUS, 3aBUCHMOCTb JABJIEHUS BO3JyXa OT €ro o0béMa,
TEMIIEpaTypbl, CKOPOCTH MPOLECCa OCTHIBAHMS M HArPeBaHUs IIPU U3IYyYEHUU OT LIBETA
U3Tyyarouiei (Ioraomaromnieil) moBepXHOCTH, CKOPOCTh UCIIAPEHUSI BOJBI OT TEMIIEPATYpPbI
KUAKOCTH M IUIOMIAAM €€ IOBEPXHOCTH, JJIEKTpHU3aluus Tel M B3aUMOJCHCTBUE
ANEKTPUYECKUX 3aps/iOB, B3aUMOJEHWCTBHE IIOCTOSIHHBIX MAarHUTOB, BHU3yaJId3alus
MAarHUTHBIX IIOJIEW IMOCTOSIHHBIX MarHUTOB, JE€HCTBHSI MarHUTHOIO IOJISI HA MPOBOJHUK C
TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJBHUraTeisl IMOCTOSIHHOTO TOKA):
(bopMyIupoBaTh MPOBEPSEMbIE TPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO
000pyI0BaHusl, OMMUCHIBATH X0/ ONbITA U (DOPMYJIUPOBATH BHIBOIbI;

® BBITOJIHATH MPSAMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHOM BIAKHOCTH BO3/1yXa,
CWJIbl TOKa, HAMNpPSXKEHUS C WCIOJIb30BAHUEM aHAJIOTOBBIX NPHOOPOB M JATUMKOB
bu3nyecKux BEJIWYMH, CpPaBHUBATh pE3YyJIbTaThl HM3MEPEHUH C Y4YETOM 3a/laHHOU
a0COIIOTHOM TOTPENIHOCTH;

®[IPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OJJHOM (PM3UYECKON BEIIMYHMHBI OT JIPYToM ¢
HCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTh CONPOTUBJICHHSI MPOBOJHUKA OT €r0
JUIMHBI, TUIOIIAAM TOMNEPEYHOTO CEYEHUSI U YACJIBbHOrO COMPOTHBJICHUS BEILECTBA
MIPOBOJIHMKA, CUJIBI TOKA, WAYLIEro 4Yepe3 MPOBOAHHUK, OT HAIPSKEHUS HA MPOBOIAHUKE,
UCCJIEIOBAHUE TOCJIEOBATENIbHOTO M MApaUIETbHOTO COEAMHEHUH MPOBOJIHUKOB):
IJIAaHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAHOBKY M BBINOJHATH W3MEPEHHUS, CIEAys
MPEAJIOKEHHOMY TUIaHy, (DUKCHpOBATh PE3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJIE
TabnuIl ¥ rpauKOB, AEaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

®[IPOBOJUTH KOCBEHHbIE M3MEpPEHUS] (PU3NUECKUX BEIMUYUH (yAeTbHas TeIJIOEMKOCTh
BEIIECTBA, COIMPOTUBJICHHE MPOBOJHUKA, paboTa M MOIIHOCTH 3JIEKTPUUECKOrO TOKA):
IUIAHUPOBAaTh ~ U3MEPEHHs, CcoOUpaThb JKCHEPUMEHTAJbHYIO  YCTAHOBKY, CIEIys
MPENIOKEHHOW NHCTPYKIMU, U BBIYUCIIATh 3HAYEHUE BEJTUUYHNHBI,

ecoONIOAaTh NpaBWia TEXHUKM OE€30MacCHOCTU IMpu padbore ¢ J1abopaTOpHBIM
00opy10BaHUEM;



®XapaKTepU30BaTh MPUHIUIBl ACHCTBUS H3YYCHHBIX MNPHOOPOB M TEXHHUUYECKUX
YCTPOMCTB C ONOPOM HAa MX ONKUCAaHUs (B TOM YHCJIE: CHCTEMA OTOIUIEHHS JOMOB, TUTPOMETD,
napoBas TypOWHA, aMmImepMeTp, BOJBTMETP, CYETUYMK ODIIEKTPUUECKOW DHEPIHH,
AJNIEKTPOOCBETUTENbHBIE TPUOOPHI, HArpeBaTeNbHbIE AJIEKTPONPUOOPHI  (IIPUMEPHI),
AIEKTPUUECKHUE TPEIOXPAHUTEITH, SIEKTPOMATrHUT, AJIEKTPOIBUTATENb MOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SBJICHUH M HEOOXOIuMbIe (PU3NUYECKUE
3aKOHOMEPHOCTH;

®paCIO3HaBaTh MPOCTbIE TEXHUUECKUE YCTPOWCTBA U M3MEPUTEIbHBIE MPUOOPHI 110
CXeMaM M CXEMaTHUYHbIM PUCYHKAM (KUIKOCTHBIA TEPMOMETpP, TEPMOC, ICUXPOMETP,
TUTPOMETP, ABUTATENIb BHYTPEHHETO CTOPAHMS, dJIEKTPOCKOII, PEOCTAT), COCTABIIATH CXEMBbI
ANEKTPUYECKUX LENEN C MOCIEN0BATENBHBIM U NAPAJUIEIBHBIM COCMHEHUEM JJIEMEHTOB,
pasznunyasi ycIoBHbIe 0003HAUEHHS SJIEMEHTOB AJIEKTPUUECKUX IETIEH;

®IIPUBOJIUTH MPUMEPHl (HAXOAUTh HH(OpPMALMIO O MpUMEpPax) MIPAKTHUECKOTO
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHUM B TIOBCEJAHEBHOM JKM3HU JUIsi oOecreyeHus
0€e30MacHOCTH Npu 0OpaleHNH ¢ TPUOOpaMu U TEXHUYECKUMH YCTPOUCTBAMHU, COXPaHEHMUSI
3JI0pPOBBS U COOJIOIEHNSI HOPM HKOJIOTUYECKOTO MOBEJCHUS B OKPY KaIOLLEH CpeIe;

®OCYULIECTBIIATh NMOUCK HMH(pOpMaLUU (U3NYECKOTo cojaepkaHus B HTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUM U ITyTEM CPABHEHUS JONOJHUTEIBHBIX HCTOYHUKOB BBIIEIATH
MH(pOpMaIUIO, KOTOPas SIBISIETCS IPOTUBOPEUYUBON UITM MOKET OBITh HEIOCTOBEPHOM;

®ICMIOJB30BATh MPU  BBINOJIHEHUH Y4YEOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO
JUTEpaTypy PU3NYECKOr0 COAEpKaHuUs, CIPaBOYHbIE MAaTEPUAIbI, peCcypchl ceTu MIHTepHeT,
BJIQ/IETh NMPUEMAMH KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHusl MHGOPMALMU U3 OJHOM
3HAKOBOW CUCTEMBI B APYIYIO;

eCo3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE M KpPATKHWE YCTHBIE COOOIIEHHs, 00001as
MH(OpMALUI0O U3 HECKOJBKUX HCTOYHUKOB (PU3NYECKOTO COACpPKAHMS, B TOM YHUCIE
MyOJIMYHO TPENCTABIIATh PE3YJIbTAThl IPOEKTHON WUIIM MCCIEA0BATENbCKON NeATEIbHOCTH,
Py 3TOM TIPAMOTHO MCIOJIb30BaTh M3YYEHHBIA MOHATUWHBIN anmapar Kypca (U3UKH,
CONPOBOKJIaTh BBICTYIUICHUE MPE3ECHTALNEM;

®[IpY BBIMOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEIOBAaHUN (DU3NYECKHUX IPOLIECCOB
pacnpenenartb OOS3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJIEHHBIMM 3aJauaMu,
CJICAUTH 32 BBIIOJHEHHUEM ILJIaHA JEUCTBUM U KOPPEKTUPOBATH €T0, aIeKBATHO OLICHUBATH
COOCTBEHHBI BKJaJ B JEATEIbHOCTh TIPYIIbl, BBICTPAaUBAaTh KOMMYHUKAaTHBHOE
B3aMMOJICICTBHE, IPOSBIISAS TOTOBHOCTh pa3peliaTh KOH(PIUKTHI.

K koHI1ly 00yueHus B 9 ki1acce mpeIMETHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YYAIOIUXCS YMEHUI:

®ICIIOJIB30BATh TOHATHA: CHUCTEMA OTCUYETA, MATEpHalbHAsA TOYKA, TPACKTOPHS,
OTHOCUTEJIBHOCTh MEXAHMYECKOTO NBIXKEHMs, nedopmanus (ynpyras, JIacTUYecKas),
TPEHHUE, LIECHTPOCTPEMHUTEIIBHOE YCKOPEHHUE, HEBECOMOCTD U IEPETPY3KH, LIEHTP TAKECTH,
abCOMIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOrO Teja, paBHOBECHE, MEXaHUYECKHE
Kosie0aHusl ¥ BOJHBI, 3BYK, HH(PaA3BYK U YJIbTPa3BYK, dJEKTPOMAarHUTHBIE BOJHBI, IIKaJa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTb, CIIEKTPHI UCITYCKaHUS U
NOTJIOUIeHMS], alb(a-, 0eTa- U raMMa-u3y4eHus, H30TOIbI, sSAepHasi IHEPreTHUKa,

epa3yinyaTh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE JBUXEHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE NBM)KEHHE, CBOOOJHOE MaJeHHE TeJ, paBHOMEPHOE
JBUYKEHUE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJI, PEAKTUBHOE JIBU)KEHUE, KOJIEOATENbHOE



JBIDKEHUE (3aTyXalollie M BBIHY)KJICHHBIE KOJICOAHWs), PE30HAHC, BOJIHOBOE JIBIKCHHE,
OTpaKEHUE 3BYKA, MPSMOJIUHEUHOE PACIPOCTPAHEHHUE, OTPAXKEHUE U MIPEJIOMIICHUE CBETA,
MOJIHOE BHYTPEHHEE OTPAKCHHE CBETA, PA3JI0KEHHE OENOro cBeTa B CHEKTP U CIOKEHHUE
CIIEKTPAJIIbHBIX  ILIBETOB,  JUCIEPCUS  CBETa, €CTECTBEHHAas  PaJHMOAKTUBHOCTD,
BO3HUKHOBEHUE JINHEMYATOTO CIIEKTPa U3IyUYEHHS ) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB
Y Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

®pacCIiO3HaBaTh MPOSBICHUE U3YUYCHHBIX (DM3MUECKUX SIBJICHUHN B OKpYKAIOLIEM MHUPE
(B ToM uucne puznyeckue SBJICHUS B MPUPOJEC: MPUIUBBI U OTIUBBI, JBUKEHUE TUIAHET
CoNHEYHON CHCTEMBI, PEAKTUBHOE ABMKEHHUE KUBBIX OPraHU3MOB, BOCHPHITHE 3BYKOB
KUBOTHBIMHU, 3€MJIETPSICEHUE, CEICMUYECKHUE BOJIHBI, IIyHAMH, 3XO0, IIBETA TEJ, ONTHUUYECCKUE
SABJICHUS B NPUPOJE, OHOJOTMYECKOE JIEUCTBHE BUAUMOIO, YJIbTPA(pUOIETOBOTO U
PEHTTC€HOBCKOTO HM3JIYyYCHUH, €CTECTBECHHBIM PaAMOAKTHUBHBIN (DOH, KOCMUYECKHE JIyUH,
PaIMOaKTUBHOE U3TyUYECHHE IPUPOIHBIX MUHEPAJIOB, ACHCTBUE PAAUOAKTUBHBIX U3TyYECHUN
Ha OpraHU3M 4YeJOBEKa), MPHU 3TOM IMEPEBOJIUTh MPAKTUYECKYIO 3ajlayy B Y4EOHYIO,
BBIJICTISATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUIA;

®OIKCHIBATh W3YyUYCHHBIE CBOMCTBA Tel W (PUIMYECKUE SBICHUS, HCIOIb3Ys
¢bu3nUecKkue BETUYUHBI (CPEIHsSST U MTHOBEHHAsi CKOPOCTh Tejla MPU HEPaBHOMEPHOM
NBWKEHUHU, YCKOPEHHE, NEPEMEIIECHUE, IMyTh, YIIIOBas CKOPOCTh, CUjla TPEHUS, CUja
yIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOJHOTO MaJIeHUs, BEC Tella, UMITYJIhC Tea,
UMITYJIbC CHJIBI, MeXaHuueckass paboTa M MOIIHOCTh, MOTEHIMAJIbHAS JHEPIrHs Tea,
MOJHSATOrO HAaJl TMOBEPXHOCTHIO 3€MJIM, MOTEHIUAJIbHAS JHEPTUsl CHKATOW MPYKUHBI,
KUHETUYEeCKasi YHEPTHUsl, MOJHAs MEXaHU4YecKas dHEpTHs, MEepUoJi U 4acToTa KojeOaHuM,
JUTMHA BOJIHBI, TPOMKOCTbh 3BYyKa U BBICOTAa TOHA, CKOPOCTh CBETA, MOKA3ATEJb IPEIOMIICHUS
cpedbl), NPU ONHUCAHWUU TIPABUIBHO TPAKTOBATh (PUBUYECKUM CMBICIT HCIIOIb3YEMbIX
BEJIMYMH, OOO3HAYECHHUS U EIUHULIBI (DU3NYECKUX BEIWYUH, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIONINE TAHHYIO (PU3UYECKYIO BEJIMUUHY C IPYTUMHU BETUYUHAMHU, CTPOUTH rpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYHH;

®XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBICHUSI U MPOIIECCHI, UCTIONb3YS 3aKOH
COXpPAHEHUSI DHEPTUM, 3aKOH BCEMHUPHOTO TITOTEHHS, MNPUHIUI CYNEPHO3ULUUA CHUJ,
MPUHLNN OTHOCUTENBHOCTH ['anuiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUsI MUMITYJIbCa,
3aKOHBI OTPAXEHUS U MPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUSI 3apsJ0BOTO U MAacCOBOTO
yuceql MpU SIICPHBIX PEAKIUSIX, TIPU ITOM JIaBaTh CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U
3alUChIBATh €70 MATEMATUYECKOE BhIpAKEHUE;

®00BACHATh (PU3MUECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHWCIE U B KOHTEKCTE
CUTyaluid TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh IPUUNHHO--CJIEACTBEHHbBIC
CBSI3U, CTPOUTH OOBSICHEHHWE M3 2—3 JIOTMYECKUX IIIaroB ¢ OMOpoi Ha 2—3 HM3y4YEHHBIX
CBOMCTBA (PU3UYECKUX SIBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epellaTh pacyu€THhlE 3ajauyd (omuparoluecss Ha CHUCTEMY W3 2—3 ypaBHEHUM),
WCIIOJIB3YS 3aKOHBI U (hOPMYIIbI, CBSI3BIBAIOIINE (DU3NUECKUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBUS 3a/1a4M 3aIMChIBATh KPATKOE YCIIOBUE, BBISIBIISITH HEAOCTAIOITNE WU N30BITOUHBIC
JTaHHBbIE, BEIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JIJIsl PEIICHUSI, TPOBOJAUTH PACUETHI
Y OIIEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAYEHHUS (PU3UUECKON BEJIUUNHBIL;

epacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU (HUINUECKUX
METOJIOB, UCIIOJIb3Ys ONHUCAHUE UCCIEIOBAHMUS, BBIICISTh IPOBEPSIEMOE MPEAIOIOKEHUE,
OLICHUBATh MPAaBWIBHOCTh TMOpAJIKA TPOBEICHHUS HCCIEIOBAHUS, JEJIaTh BbIBO/IBI,
MHTEPIPETUPOBATH PE3yJIbTAaThl HAOIIOICHUI 1 OTIBITOB;



® [IPOBOJIUTH OTBITHI MO HAOTIOACHUIO (DU3UUECKUX SIBJICHUHN UITH (PU3MUECKUX CBONCTB
Ten (M3yueHue BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHHUS SHEPTUHU, 3aBUCHUMOCTH
nepuoAa KoieOaHui MPYKUHHOTO MasTHUKA OT MAacChl Tpy3a U >KECTKOCTHU MPYKUHBI U
HE3aBUCUMOCTh OT aMIUIMTYJbl MaJIbIX KoJieOaHWH, MPAMOJIMHEHHOE pacnpocTpaHEeHUe
CBETa, pa3joKeHHue Oeoro cBeTa B CHEKTP, U3YUYEHHE CBOMCTB M300pa’KEHUS B MJIOCKOM
3epKaJie U CBOMCTB 300pakeHUsI peIMeTa B COOMparolel JTMH3e, HaOII0eHUE CIIIOUTHBIX
U JIMHEMYaThIX CIEKTPOB M3IY4YEHUS): CaMOCTOATENbHO COOUpaTh YCTAHOBKY W3
U30BITOYHOTO Habopa OOOpyJOBaHUS, OINMCHIBATH XOJ ONBITA U €ro pe3yJbTaThl,
(bopMyIMpPOBaTh BHIBOIBI;

®[IPOBOJUTH MPH HEOOXOJUMOCTH CEPUIO MPSIMBIX M3MEPEHUH, OMPENEIsisl CperHee
3HaYeHUEe u3MepseMoi BenuuuHbl ((POKyCHOE paccTosiHHE COOHMparolied JIMH3BI),
000CHOBBIBAThH BHIOODP crIoc00a m3MepeHus (M3MEPUTEITHHOTO MPUOOpa);

®[IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NUYECKUX BETUYMH C UCIIOJIb30BAHUEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITYTH OT BPEMEHU IIPU paBHOYCKOPEHHOM JABUKEHUU 0€3
Ha4yaJIbHOM CKOPOCTH, Mepuoja KoyieOaH! MaTeMaTH4eCKOro MasiTHUKA OT JUIMHBI HUTH,
3aBHCHUMOCTH yrja OTPa)X€HHs CBETa OT yrjla MaJeHus U yIjia NpeJoMJICHHs OT yria
NajeHusl): IJIAaHUPOBATh  MCCIEAOBAHHUE, CAMOCTOSITEIbBHO COOUpAaTh  YCTAHOBKY,
buKcupoBaTh Pe3yabTaThl MOTYYCHHON 3aBUCUMOCTH (PU3NUYECKUX BETTMUMH B BHJIE TaOJIHII
U TpadMKOB, IeTaTh BBIBOABI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

®IIPOBOJUTH KOCBEHHBIC M3MEPEHUs (PU3NUECKUX BEIMYUH (CpeaHsSs CKOPOCTh U
YCKOpEHHEe Tela MpU PaBHOYCKOPEHHOM JBIKEHHUH, YCKOpEHHWE CBOOOJHOTO MaJleHus,
KECTKOCTh TPYKUHBI, KOAX(P(GUIMEHT TPEHUs CKOJIbKEHUS, MexaHuueckas padoTa u
MOIIIHOCTb, YaCTOTa M MEpPUOJ KOJIeOaHUN MaTeMaTHUECKOIro U MPY>KMHHOTO MasiTHUKOB,
ONTHUYECKasi CHJla coOMparoIlel JTUH3bI, PaJlOaKTUBHBIM (DOH): TIIAHUPOBATH M3MEPEHUS,
coOupaTh SKCIEPUMEHTAIBHYI0 YCTAHOBKY M  BBINOJHATH WU3MEPEHUs, CIEIys
NPEJIOKEHHOW HMHCTPYKIMHM, BBIUMCIATH 3HAYEHUE BEJIWYMHBI W aHAJIU3UPOBATh
MOJIy4YEHHBIE PE3yJbTaThl C YUYETOM 3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

ecoONMIONaTh TpaBWia TEXHUKKM O€30MacCHOCTH Ipu padbore ¢ JabopaTOpHBIM
000opy10BaHUEM;

epa3nMyaTh OCHOBHBIE MPHU3HAKUA M3YyYEHHBIX (DU3MUECKUX MOJETEH: MaTepuaabHas
TOYKa, a0COJIIOTHO TBEPAOE TEJNO, TOUEUHBIH HCTOYHUK CBETa, Jyd, TOHKas JIMH3a,
IUTAHEeTapHasi MOZIENIb ATOMa, HYKJIOHHAs! MOJIENIb @aTOMHOTI'O S7pa;

®XapaKTepU30BaTh MNPUHIUIBI JACHCTBUS H3YYEHHBIX MNPUOOPOB M TEXHUUECKUX
YCTPOMCTB ¢ OMOpPOM Ha MX OMHMCAHUA (B TOM YHCIE: CIHUIOMETP, JAaTYUKHU MOJOKEHUS,
pacCcTOSIHUSL M YCKOPEHUs, paKkeTa, dXOJIOT, OYKH, TIEPUCKOI, (poToammapar, ONTHIYESCKHUE
CBETOBO/IbI, CIIEKTPOCKOII, TI03UMETP, Kamepa BuibcoHa), HCTIOIB3ys 3HAHUSA O CBOWCTBAX
(bu3nUecKuX SIBICHUI U HEOOXOUMBbIE PU3NYECKHE 3aKOHOMEPHOCTH;

®1ICIT0JIB30BATh CXEMBI M CXeMAaTUIHBIC PUCYHKH H3yUYE€HHBIX TEXHHUECKUX YCTPOUCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKHX IPOLIECCOB IMPHU PEIIeHUH Yy4eOHO--
NPAKTUUECKUX 3a/lady, ONTUYECKHE CXEMbI JJI1 MOCTPOCHHsS M300pakKeHH B IUIOCKOM
3epKajie U COOMparoIIeH JIMH3E,

®[IPUBOJUTH MPUMEPHl (HAXOAUTh HH(OpPMALMIO O MpUMEpPax) MIPAKTHUECKOTrO
WCTIONIb30BaHUsl (DM3MUECKUX 3HAHWUH B TIOBCETHEBHOM JKM3HM [UIsi OOeCTeueHUs
0€30MmacHOCTH MpH OOpaIeHIH C TPUOOpaMU U TEXHUYECKHUMH YCTPOUCTBAMH, COXPAHCHHUS
3JIOPOBBS U COOTIOICHUS HOPM DKOJIOTUYECKOTO TTOBECHHS B OKPY>KaIOIIEH cpejie;



®OCYLIECTBIATh MOUCK HHpopManuu (u3nueckoro coaepxkanus B HHrepHere,
CaMOCTOSITENIbHO  (POPMYJUPYST TIOMCKOBBIM 3alpoc, HAXOAWTh IMYTH OMpPEIEICHUS
JIOCTOBEPHOCTH TOJIydEHHOM HWH(OpMAIIMM HAa OCHOBE HWMEIOUIUXCS 3HAaHUU U
JOTOJIHUTENIbHBIX UCTOYHUKOB;

®IICIIOJB30BATh MPU  BBINOJIHEHUM YYEOHBIX 3aJaHUM  HAyYHO--TIOMYJISIPHYIO
JTUTEPATYPy PU3MUECKOTrO COJIEP KaHUs, CIPAaBOYHbIE MaTepUalbl, pecypchl cetu UHTepHeT,
BJIQ/IETh NpUEMAMHU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMALIMK U3 OJHON
3HAKOBOM CHCTEMBI B IPYTYIO;

eCo3/1aBaTh COOCTBEHHBIE MICHbMEHHBIE U YCTHBIE COOOIICHUS Ha OCHOBE HH(OPMAIIUU
U3 HECKOJIBKMX HWCTOYHUKOB (PU3UYECKOTO COACpKAHMS, MyOIHMYHO TMPEACTABIATH
pe3yabTaThl NPOEKTHOM WM HCCIENOBATENIBCKOM AECATEIBHOCTH, NPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUIHBIA amnmapar HW3ydaemoro pasjaeina (QU3MKud u
COMPOBOXK/ATh BBICTYIUICHUE TMIpe3eHTalMeld ¢ Y4ETOM OCOOCHHOCTEW ayJquTOpUHr
CBEPCTHHKOB.

Temamuueckoe njiaHuposanue

Bo3mo:kHOCTB
Ne KoJu-Bo
u/n HaumeHnoBaHue pa3iesioB/TeM qacop | MCTO/IB30BAHUA
20P
7 ky1ace 68
1 du3nKa M ee PoJib B O3HAHUH OKPYKAKOIIEro 5
MHpa
1.1 | ®usuka — HayKa O MPUPOJIC 2 https://resh.edu.ru
1.2 | ®usnyeckue BETMIHHBI 2 https://resh.edu.ru
1.3 | EcTecTBeHHOHAYUYHBIM METO/I TO3HAHUS 2 https://resh.edu.ru
5 IlepBoHAYAJILHBIE CBEAEHHUS 0 CTPOCHUH 5
BellecTBa
2.1 | Ctpoenue BeriecTBa 1 https://resh.edu.ru
2.2 | JIBmxeHHE U B3aMMOJICHCTBUE YACTHII BEIECTBA 2 https://resh.edu.ru
2.3 | ArperatHbie COCTOSIHUS BEIIECTBA 2 https://resh.edu.ru
3 | ABM:KeHHUE M B3aMMO/IeiiCTBHE TeJl 21
3.1 | MexaHu4ecKoe JBHKCHHE 3 https://resh.edu.ru
3.2 | Unepuwus, Macca, TUIOTHOCTD 4 https://resh.edu.ru
3.3 | Cuna. Bunpl cun 14 https://resh.edu.ru
4 | JlaBJjieHHe TBEPABIX TeJ, JKHAKOCTENH U ra30B 21
41 Hasnenne. [lepenada qaBiieHUs TBEPIBIMU 3 https://resh.edu.ru
TEJIAMU, KUAKOCTSIMH U Ta3aMHU
4.2 | JlaBieHuUE XKUIAKOCTH 5 https://resh.edu.ru
4.3 | AtmochepHoe naBieHHE 6 https://resh.edu.ru
4.4 JleiicTBUE )KUAKOCTHU M Ta3a Ha TIOTPYKEHHOE B 7 https://resh.edu.ru
HHUX TEJIO
5 |Padora u MOIIHOCTD. JHEPIUs 12

5.1 | PaGoTa 1 MOLITHOCTH 3 https://resh.edu.ru




5.2 | IIpocThie MEXaHU3MBI 5 https://resh.edu.ru
5.3 | Mexanudeckas SHEPTUs 4 https://resh.edu.ru
Pe3epBHOe BpeMms 3
Bo3mo:kHOCTH
Ne Koa-Bo
o/ HaumeHoBaHUe pa3ieioB/TeM wacop | HCTONB30BANMS
20P
8 kuacc 68
1 | TensioBble ABJIEHUA 28
1.1 | CTpocHHE 1 CBOIMCTBA BEIIESCTBA 7 https://resh.edu.ru
1.2 | TerioBbIC MPOIIECCHI 21 https://resh.edu.ru
2 | DJeKTpuYeCcKHe U MATHUTHbIE SIBJICHUS 37
21 3JI€KTpI/I‘—I?CKI/Ie 3apsiabl. 3apsHKCHHBIC Tea U UX 7 https://resh.edu.ru
B3aMMOJICHCTBHSI
2.2 | IlocTOSIHHBIN 3JIEKTPUICCKHIA TOK 20 https://resh.edu.ru
2.3 | MaruuTHbIC SBJICHHS 6 https://resh.edu.ru
2.4 | DIeKTpoOMarHuTHas MHIYKIINS 4 https://resh.edu.ru
Pe3epBHOe Bpemst 3
Bo3mo:kHOCTH
Ne KoJu-Bo
u/n HaumeHnoBaHue pa3ie/ioB/TemM qacop | MCTO/IB30BAHUA
20P
9 kJacc 102
1 | Mexanuveckue siBJIeHUsI 40
11 MexaHHYeCKOE IBMKEHHE U CITOCOOBI €TI0 10 https://resh.edu.ru
OIMHCAHUS
1.2 | B3aumonelicTBue Tel 20 https://resh.edu.ru
1.3 | 3aKoHBI COXpaHCHUS 10 https://resh.edu.ru
2 | Mexanuveckue KoJe0aHUs U BOJHBI 15
2.1 | Mexanuueckue KojcOaHus 7 https://resh.edu.ru
2.2 | MexaHW4YecKHe BOJHBI. 3BYK 8 https://resh.edu.ru
3 DJIEKTPOMATHUTHOE T10JI€ U 5
3JIEKTPOMATHHUTHbBIE BOJIHBI
31 DJICKTPOMArHUTHOE MOJI€ U JICKTPOMArHUTHBIC 5 https://resh.edu.ru
BOJIHBI
4 | CBeTOBbBIE AIBJICHUA 15
4.1 | 3aKOHBI paCIPOCTPAHEHHUS CBETA 6 https://resh.edu.ru
4.2 | JIMH3BI U ONITUYECKUE IPUOOPHI 6 https://resh.edu.ru
4.3 | Paznosxenue 0eoro cBera B CIICKTP 3 https://resh.edu.ru
5 | KBaHTOBBIE SIBJIEHUS 17
5.1 | UcnyckaHue 1 NOTJIOIIEHUE CBETa aTOMOM 4 https://resh.edu.ru
5.2 | CTpoeHue aTOMHOTO sIpa 6 https://resh.edu.ru




5.3 | SlnepHbie peakiuu 7 https://resh.edu.ru
6 IloBTOpEeHMe U 00001IeHNE COEeP:KAHUA KYypCca 9
¢pusuku 3a 7-9 Kiaccel
Tloypounoe nianuposanue
7 KJIACC
No Koa- | Bo3mo:xkHOCTH
0 /;1 Tema ypoka BO | HCIOJb30BaHHUS
4acoB 0P
1 | ®usuka — HaykKa o npupoje. SIBIeHUs TpUpPoIbI 1 | https://resh.edu.ru
2 | dusnyeckue siBICHUS 1 | https://resh.edu.ru
3 | ®usnyeckne BEIMYUHBI H UX U3MEPCHHE 1 | https://resh.edu.ru
Ypok-uccnenosanue "M3mMepenue remnepaTypsl Ipu
4 | MOMOIIM XUJIKOCTHOTO TEPMOMETpa M JIaTYNKA 1 https://resh.edu.ru
TemIeparypsl”
5 MeTo bl HaydHOTO MO3HAHHS, Omnucanue ) 1 | htps://resh.edu.ru
(U3UUECKUX SBJICHHUI C TTOMOIIBIO MOJICIICH
Ypok-uccinenosanue "lIpoBepka runoTessr:
§ |MQIBHOCTD MOJETA MIAPHKA, MYIIEHHOTO 1| https://resh.edu.ru
TOPH30HTAIILHO, TEM 0O0JIbIIIE, YeM OOJIbIIIE BBICOTA
mycka'
v Crpoenue BerecTBa. OMBITHI, JOKAa3bIBAIOIIHE 1| https://resh.edu.ru
JUCKPETHOE CTPOCHHE BEIICCTBA
8 | JIBmKeHue yacTHIl BEIIECTBA 1 https://resh.edu.ru
9 Ypoxk-uccnenoBanue « OnbIThl 10 HAOIIOACHUIO 1 https://resh.edu.ru
TEIIOBOT'O PACHIMPEHUS T'a30B)»
10 | ArperaTHble COCTOSIHHS BEIISCTBA 1 | https://resh.edu.ru
OCOOCHHOCTH arperaTHbIX COCTOSIHUN BO/IBI.
11 | O606menue no pasneny «IlepBoHauanbHBIE 1 | https://resh.edu.ru
CBEJICHHUS O CTPOCHUH BEIICCTBA»
12 Mexanuueckoe apmxeHrue. PaBHomepHoe u 1 https:/resh.edu.ru
HEPAaBHOMEPHOE [IBHKEHHE
13 | CkopocTb. ENUHUIBI CKOPOCTH 1 | https://resh.edu.ru
14 | PacueT myTH U BpeMEHH JBUKCHUS 1 | https://resh.edu.ru
15 | Meepuums. Macca — Mepa HHEPTHOCTH TeJ 1 | https://resh.edu.ru
16 [ImotHOCTH BemecTBa. Pacuer maccel 1 00beMa Tea 1 https:/resh.edu.ru
110 €ro MIOTHOCTH
17 Haﬂ60paTopHaﬂ pabota «OmnpenesneHne mIOTHOCTH 1 | https://resh.edu.ru
TBEPJIOTO TEIIa




18 | Pewmenue 3amay o teme "InoTHOCTH BeniecTna" 1 https://resh.edu.ru
Cuna Kak XapaKTepUCTHKA B3aUMOJICHCTBUS TEll.
19 PaxTep A 1 | https://resh.edu.ru
Cuina ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «l3ydeHne 3aBHCUMOCTH
20 | pacTsokenus (aedopmaliiu) IPyKUHBL OT 1 | https://resh.edu.ru
IIPUII0KEHHON CUIIBD)
21 | SABnenwne TaroreHus. Cuiia TSHKECTH 1 | https://resh.edu.ru
CBsi3b MEXKy CHJION TSDKECTH U Maccou Tena. Bec
22 Ay | | 1 | https://resh.edu.ru
tena. Pemenne 3anay no teme "Cuna TSKeCTH
Cuna TsDKeCTH Ha IpyTHX TutaHeTax. Ouszndyeckue
23 il 1 | https://resh.edu.ru
XapaKTePUCTHKU TIAHET
24 | U3mepenue cui. JluramMomerp 1 | https://resh.edu.ru
25 | Bec Tena. HeBecomocThb 1 | https://resh.edu.ru
CrnosxeHue IByX CHJI, HAITPaBJICHHBIX IO OJTHOMN
26 FIHC JIBYX CF p A 1 | https://resh.edu.ru
npsiMoi. PaBHOIEHCTBYOIIAS CHIT
27 | Pemmenue 3ama4d no teme "PaBHojeicTByOmMAs cu” 1 | https://resh.edu.ru
Cuna tpenus u e€ BuIbl. TpeHue B Ipupoje u
28 p AAPL 1P pHpoa 1 | https://resh.edu.ru
TEXHHKE
JlaboparopHas pabota «l3ydeHne 3aBHCUMOCTH
29 | cUJIBI TPEHUS CKOJIBKEHUS OT CHJIBI JIABJICHUS U 1 | https://resh.edu.ru
XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEI
Pemenue 3ama4d Ha onpeneneHue
30 > 3al OTpEA 1 | https://resh.edu.ru
PaBHOJICHCTBYIOIICH CHIIBI
Pemenue 3amau mo remaMm: «Bec Tenay,
31 | «I'padmaeckoe nzobpaxenue cuimy, « CHIIbI, 1 | https://resh.edu.ru
«PaBHOJEHCTBYIONIAST CHID)
KontponbHas pabota o remam: «MexaHndeckoe
32 | nBmKenuey», «Macca, IIIOTHOCTEY, «Bec Temay, 1 | https://resh.edu.ru
«I"paduyeckoe nzobpaxkenue cuimy, «CUIbD)
aBjieHre. CriocoObl YMEHBIIICHUS U YBETUUCHHUS
33 famenm y Y 1 | https://resh.edu.ru
aBJICHHE Ta3a. 3aBUCUMOCTD JaBJICHHS ra3a OT
34 A . A 1 | https://resh.edu.ru
00bEMa, TEMIIEpaTyphl
[lepenaya maBiaeHus TBEPIBIMU TEIIAMH,
35 pedata a pa 1 | https://resh.edu.ru
KHUJIKOCTSMU U ra3zamu. 3akoH [lackans
aBJICHHE B KUJIKOCTH U rase, BEI3BAHHOC JICHCTBUEM
36 A a ’ A 1 | https://resh.edu.ru
CHUJIBI TSDKECTH
Pemenwue 3amay mo Teme «JlaBiieHne B )KHIKOCTH H
37 A A A 1 | https://resh.edu.ru
rase. 3akoH [lackamns»
38 | CoobOmaronuecs: CoCy/Ibl 1 | https://resh.edu.ru
39 | 'mapaBauueckuil mpece 1 | https://resh.edu.ru
40 | ManowmeTtpsl. [TopirHEBOM KUAKOCTHBIN HACOC 1 | https://resh.edu.ru




41 | Armocdepa 3emin U IpUYUHBI €€ CYIIECTBOBAHHUS 1 | https://resh.edu.ru

42 | Bec Bo3myxa. ATMOocdepHOE TaBlIcHHE 1 | https://resh.edu.ru

43 W3mepenune atmocdepHoro aaBieHust. ONbIT 1 | https://resh.edu.ru
Toppuuesu

44 3aBHCUMOCTh aTMOC(HEPHOTO JABJICHUS OT BBHICOTHI 1 | https://resh.edu.ru
HaJl YPOBHEM MODsI

45 bapometp-anepona. ATMmochepHoe naBieHre Ha 1 | https:/resh.edu.ru
pa3IMYHBIX BBICOTAX

46 | Pemenue 3ama4 mo treme " ATMocdepHoe JaBiacHue" 1 | https://resh.edu.ru

47 JlericTBUE KUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX 1 | https://resh.edu.ru
Tes10. ApXHMENOBa CUiIa
JIabopatopHas pabota «OnpezencHue

48 | BBEITATKWBAIOIICH CHIIBI, ICHCTBYIOIICH Ha TEIO, 1 | https://resh.edu.ru
MOTPYKEHHOE B KHUJIKOCTD
JlabopartopHas padota mmo Teme «lccnenoBanue

49 | 3aBUCHMOCTH Beca Tella B BOJIe OT 00bEMa 1 | https://resh.edu.ru
TIOTPYKCHHOHN B )KHJIKOCTh YaCTH TEJIa

50 | IInaBanue Ten 1 | https://resh.edu.ru
JIabopatopHas padora "KoHcTpyupoBaHue

51 | apeomeTrpa WM KOHCTPYUPOBAHUE JIOJKU U 1 | https://resh.edu.ru
ONpeAeICHNE €€ TPy30N0ABEMHOCTH
Pemenwne 3anau mo Temam: «IlnaBanue cymoB.

52 | Bo3ayxormuaBanuey, «JlaBieHne TBEPIbIX Tel, 1 | https://resh.edu.ru
KHUJIKOCTEH ¥ Ta30B

53 KonTtpomnbHast Ra60Ta o TeMe «JlaBiaeHue TBepaABIX 1 | htps://resh.edu.ru
TEJI, YKUJIKOCTEH W Ta30B»

54 | Mexanunueckas pabota 1 | https://resh.edu.ru

55 | MomnocTs. EAMHUIBI MOLITHOCTH 1 https://resh.edu.ru

56 YpOK-Hccne)V:[OBaHI/Ie "P.E.ICIIéT MOH_IHOCTI/I:' 1 https://resh.edu.ru
pa3BHBACMOM PHU MOIBEME T10 JICCTHUIIC

57 [Ipocteie mexanusMmsbl. Peruar. PaBHoBecue cun Ha 1 | https://resh.edu.ru
pbIyare
Prryaru B Texuuke, ObiTy U ipupoje. JlabopaTopHas

58 | pabora «MccnenoBanue ycioBruii paBHOBECHS 1 | https://resh.edu.ru
phIyaray

59 Pemenune 3amad 1o reme «YcioBUs paBHOBECUS 1 | https://resh.edu.ru
pbIyara
KoaddumueHT none3noro aelcTBUS MEXaHU3MA.

60 | JlJaboparopnas padota «M3mepenune KIT/I 1 | https://resh.edu.ru
HAKJIOHHOM TIOCKOCTH

61 | Pemenue 3amau mo teme "Pabota, mormHocts, KIT/]" 1 | https://resh.edu.ru




MexaHuueckas 9HECPIrus-. Kunernueckas u

62 1 | https://resh.edu.ru
MOTEHITUAJIbHAS YHEPT U
63 | 3ak0oH cOXpaHEHHUS MEXaHUICCKOW SHEPTHUH 1 | https://resh.edu.ru
YPOK-3KCIEPUMEHT M0 TEME " DKCIEPUMEHTATBHOE
OTpeIeJICHUE N3MEHEHUS KHHETUUECKON 1
64 o 1 | https://resh.edu.ru
MOTEHIMAIBHOW SHEPTUU MPU CKAThIBAHUU TEJIa 110 P
HaKJIOHHOM MJIOCKOCTH"
KonTtpoawsnas pabota o teme «PaboTa 1 MOIIIHOCTb.
65 aHe;fm» P t 1 | https://resh.edu.ru
Paborta ¢ Tekctamu 1o TeMe "MexaHuueckoe
66 J——— 1 | https://resh.edu.ru
Pa6ora ¢ Tekctamu 1o Teme "JlaBneHue TBEPABIX TEI
67 JKUJTKOCTEH 1 Ta30B" A PA ’ 1 | https://resh.edu.ru
Pa6ora ¢ Tekctamu 1o Teme "Pabora. MoIIHOCTS.
68 Sueprus” H 1 | https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
8 KIIACC
e Koa- | Bo3moxkHOCTh
I /;1 Tema ypoka BO | MCIOJIb30BAHUSA
4acoB 0P
1 OCHOBHBI€ MMOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOM 1 | https://resh.edu.ru
TEOPUU U UX ONBITHBIC TOATBEPKICHUS ps- A
2 | Macca u pa3mep aTOMOB U MOJICKYJI 1 | https://resh.edu.ru
Mogenu TBEPAOTO, )KUAKOTO U Fra3000pa3HOTo
3 cocfo;IHHﬁ BI; ?u eCT’Ba A p 1 | https://resh.edu.ru
OOBsicCHEHHE CBOMCTB TBEPAOTO, JKUIKOTO U
4 | 1a3000pa3HOTO COCTOSIHUM BEIIECTBA HA OCHOBE 1 | https://resh.edu.ru
IIOJIOKEHNUN MOJIEKYJIIPHO-KMHETHYECKON TEOPUHU
5 | Kpucramummueckue u amopdHBIC Tena 1 | https://resh.edu.ru
CMauuBaHu€E U KamMJUISIPHOCTh. [I0OBEpXHOCTHOE
6 RS P P 1 | https://resh.edu.ru
7 | TermmoBoe pacmiupeHne 1 CKaTre 1 | https://resh.edu.ru
Temmneparypa. CBsi3b TEMIIEpATypPhl CO CKOPOCTHIO
8 1 | https://resh.edu.ru
TEIUIOBOTO JIBMKEHHS YaCTHII P
BuyTrpennss saeprus. CnocoObl N3MEHEHHS
9 BHgT ;)eHHeﬁ 3He§mn 1 | https://resh.edu.ru
10 | Buas! Terionepeaayun 1 | https://resh.edu.ru
Ypoxk-kondpepennus "[IpakTudeckoe UCTOIb30BaHNE
11 | TerIOBBIX CBOMCTB BEIECTB U MAaTEPHAJIOB B IEIISX 1 https://resh.edu.ru
sHeprocoepexeHus"
12 | KonuuecTBO TEIIOTHI. Y IeiabHas TEIIOEMKOCTh 1 | https://resh.edu.ru




VYpaBHenue TemioBoro 6ananca. TernnooOMeH u

13 https://resh.edu.ru
TEIJIOBOE PaBHOBECHE
Jlabopatopnas pabota "VccnenoBanue SsBICHUS

14 | TemmmooOMeHa Mpy CMEMIMBAHUH XOJIOTHON U https://resh.edu.ru
ropsiueit Bojipl"
Pacuer xonmdecTBa TEIIOTHI, HEOOXOUMOTO ISt

15 | HarpeBaHUs TeNa U BHIIEISIEMOTO UM TIPU https://resh.edu.ru
OXJIQKICHUH
JlaGoparopnas paboTta "Omnpenenenue yaeapHon

16 PATOPHAA P " ped a https://resh.edu.ru
TEMJI0EMKOCTH BEIIECTBA

17 | DHeprus TorMBa. Y IeIbHAs TEIUIOTA CTOPaHUS https://resh.edu.ru
[1naBneHue u OTBEpIEBaHNE KPUCTAIUIMUECKUX TETI.

18 P p https://resh.edu.ru
VY ienbHas TemioTa riaBJICHUs
Jlabopatopnas pabota "OnpeneneHue yaeabHOMU

19 PATOPHAA P " peAl YA https://resh.edu.ru
TEIUJIOTHI TUIABJICHUSI JIbJIA

20 | [TapooOpasoBanue u KoHAeHcanus. Mcnapenue https://resh.edu.ru
Kunenwue. Y nenpHas Temiora napoodpa3oBaHus U

21 | koHJeHcanuH. 3aBUCHMOCTh TEMITEPaTyPhl KHITCHUS https://resh.edu.ru
0T aTMOC(EPHOTO JaBJICHUS
Bnaxxnocts Bo3ayxa. JlaboparopHas pabota

22 |, AyX PATOpHai b " https://resh.edu.ru

Omnpenenenrne OTHOCUTEIBLHOMN BIQXKHOCTH BO3TyXa

23 | PerieHue 3a/1a4 Ha ONpeJIeNICHUE BIAYKHOCTH BO3/IyXa https://resh.edu.ru
[TpuHIMIE pabOTHI TETIOBIX JBUraTeneit. [lapopas

24 PHHI P . P https://resh.edu.ru
TypOuHa. JIBUraresb BHyTPEHHETO CrOpaHus
KII/I TremnoBoro apurarens. TennoBble ABUTATENN U

25 A ABHE A https://resh.edu.ru
3aIUTa OKPY>KAIOIIEH Cpeibl
3aK0H COXpAaHECHHMsI M TPEBPAITICHUS YHEPTUHU B

26 P peppatit p https://resh.edu.ru
TETIJIOBBIX MIPOIIeccax
IToaroroBka K KOHTPOJBHOU PabOTE O TEME

27 | "TemnoBsie siBieHUS. VI3MeHEHHE arperaTHBIX https://resh.edu.ru
COCTOSIHUH BeliecTna'
KontponbHas pab6ota o Teme "TersioBbie SBICHHUS.

28 P P . " https://resh.edu.ru
M3meHenue arperaTHpIX COCTOSIHUN BEIECTBA
Dnextpusanus Tel. JlBa poja 3IeKTpUIECKUX

29 przatt /lza pon p https://resh.edu.ru
3apsI0B
VYpok-uccnenoBanue "IneKkTpuzanus el UHIYKIHER

30 p A " przan AYKIL https://resh.edu.ru
Y TIPU COMTPUKOCHOBEHUU

31 | BzaumogeiicTBHe 3apsikKeHHBIX Te. 3akoH Kynona https://resh.edu.ru
Dnexktpudeckoe nojie. HanpspkeHHOCTh

32 | aeKTpuuecKoro moisi. [[puHIHMIT Cynepno3uIu https://resh.edu.ru
AJIEKTPUYECKUX TOJIEU
Hocurenu snexktpuueckux 3apsaoB. DJIeMEHTapHbIH

33 P A p https://resh.edu.ru

3apsa. CTpoeHue atoma




HpOBOI[HI/IKI/I " JUDJICKTPHUKH. 3aKoH COXpaHCHHUA

34 1 | https://resh.edu.ru
AIIEKTPUYECKOTO 3apsiaa
Pemenne 3aay Ha MpUMEHEHHUE CBOWCTB

35 5 p 1 | https://resh.edu.ru
AIEKTPUYECKUX 3apPsIIOB
DNEKTPUYECKUNA TOK, YCIOBHUS €r0 CYIIECTBOBAHUS.

36 P Y yit 1 | https://resh.edu.ru
M CTOYHUKH DIIEKTPUYECKOTO TOKA

37 | JleficTBUS DIIEKTPUIECKOTO TOKA 1 | https://resh.edu.ru
VYpoxk-uccnenosanue "JlelicTBUE ANEKTPUUECKOTO

38 p & A "p 1 | https://resh.edu.ru
TIOJISI Ha IPOBOJTHUKY M TUDJICKTPUKH

39 | DneKTpUYeCcKuil TOK B MeTalIaX, KUJAKOCTAX M razax 1 | https://resh.edu.ru

40 | DiekTpuyecKas Ienb B ¢€ COCTaBHBIC YaCTH 1 | https://resh.edu.ru
Cuuta Toka. JJabopaTopHas padora "U3mepenue u

41 PaTop ,? P 1 | https://resh.edu.ru
PETYIMPOBAHKE CHIIBI TOKA
DnekTpudeckoe HanpspkeHue. BoasTMmerp.

42 | JJabopatopHas pabota "V3mepeHue u 1 | https://resh.edu.ru
pEryJIMPOBAHUE HATIPSIAKEHUS"
CornpoTHBIICHHE TTPOBOTHUAKA. Y IETHHOEC

43 P POBOI A 1 | https://resh.edu.ru
COTIPOTUBJICHUE BEIIECTBA
JlaboparopHas paboTta "3aBUCUMOCTb
AIEKTPUIECKOTO COMPOTHBIICHUS TIPOBOJHUKA OT €T0

44 P P POBO 1 | https://resh.edu.ru
JUTHHBI, TUTOITIA/IA TTOTIEPEYHOTO CCUCHUS U
Marepuana”
3aBUCHUMOCTh CUJIbI TOKA OT HaNpshKeHUs. 3akoH Oma

45 P 1 | https://resh.edu.ru
JUTS ydacTKa Lenu
JlaGoparopnas pabota "MccnenoBaHue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3 pe3ucTop, OT _

46 Ay, pes p P 1 | https://resh.edu.ru
COTIPOTHUBJICHUS PE3UCTOPA U HATIPSHKCHUS Ha
pesucrope”
[TocnenoBarenbHOE U MapaieIbHOE COCTUHEHUS

47 A p A 1 | https://resh.edu.ru
MTPOBOJTHUKOB
Jlabopatopnas pabora "IIpoBepka npaBuina

48 | clo’KeHHS HANPSDKCHUH TIPU TTOCIIEA0BATEIbBHOM 1 | https://resh.edu.ru
COEMHEHNH JIBYX PE3UCTOPOB"
Jlabopatopnas pabota "IIpoBepka npaBuia ass

49 | cwIbl TOKA IPH MapaJUICITLHOM COSTMHEHUHN 1 | https://resh.edu.ru
pe3ucTopoB”
Pemenue 3amau Ha npuMeHeHME 3akoHa OMa JTst

50 A P a 1 | https://resh.edu.ru
Pa3IMIHOTO COCTUHEHUS ITPOBOTHUKOB
PaboTa 1 MOIITHOCTB JECKTPUICCKOTO TOKA. 3aKOH

51 H p 1 | https://resh.edu.ru
JIxoyna-Jlenna
Jlabopatopnas pabota "OmnpeneneHue paboTsl U

52 patopras p pea P 1 | https://resh.edu.ru

MOITHOCTH 3JIEKTPUYECKOTO TOKa"




DNeKTpUYECKUe ey U TOTPeOuTeNH

53 | anekTpuueckoi 3Heprun B 0biTy. KopoTkoe 1 | https://resh.edu.ru
3aMbIKaHHE
[ToaroTOBKA K KOHTPOJIBHOU paboTe MO TEME

54 | "DnekTpuUecKue 3apsabl. 3apsHKCHHBIC Tella U HX 1 | https://resh.edu.ru
B3auMOieiCTBUSA. [I0CTOSTHHBIN 3JIEKTPUUECKUAM TOK"
KonTponbhas pabota no teme "DIeKTpUIecKue

55 | 3apsizbl. 3apsoKEHHBIC TENIa U MX B3aMMOJICHCTBYSL. 1 | https://resh.edu.ru
ITOCTOSIHHBIN 3TEKTPUYECKUI TOK"

56 | IlocTOSHHBIE MATHUTHI, UX B3aUMOJIEHCTBHE 1 https://resh.edu.ru
VYpok-uccnenosanue "M3ydeHne nojei NOCTOSIHHBIX

57 p | 4 v 1 | https://resh.edu.ru
MarHuTOB
MaruutHoe noje. MarouTHoe 1moJie 3eMJId U €ro

58 1 | https://resh.edu.ru
3HAUYCHUE JUIA KM3HU Ha 3eMIIe
OmneIT Opcrena. MarHUTHOE 10JIE AJIEKTPUIECKOTO

59 peTen P 1 | https://resh.edu.ru
ToKa MarauTHOE 1oJie KaTyIIKd ¢ TOKOM
[IpuMeHeHre AMEeKTPOMAarHUTOB B TEXHHKE.

60 | Jlaboparopnas padota "V3ydeHue AeHCTBHS 1 | https://resh.edu.ru
MarHUTHOTO TOJIsl HA MPOBOJAHUK C TOKOM"
DIEKTPOABUTATEIH TOCTOSTHHOTO TOKA.
Hcronp30BaHne AIEKTPOIBUTATEICH B TEXHUUECKHUX

61 | ycrpoiicTBax u Ha TpaHcmopre. JlabopaTtopHast 1 | https://resh.edu.ru
pabota "KoHcTpynpoBaHue u uzydeHue padoThl
AJIEKTPOIBUTATEIIS "
OnbiThl @apanes. 3aKOH JIEKTPOMArHUTHOM

62 pas P 1 | https://resh.edu.ru
nHaykuuu. [Ipasuio Jlenna
OnekTporeneparop. CrocoOb! MoTydYeHHS

63 | aJeKTpHUYECKOM SHEPTUU. DICKTPOCTAHIIMH Ha 1 | https://resh.edu.ru
BO300HOBJISIEMBIX UICTOYHUKAX SHEPTUU
[ToaroroBka K KOHTPOJIbLHOU paboTe MO TEME

64 |, )1 p p " 1 | https://resh.edu.ru

DIEKTPUIECKUE U MAaTHUTHBIC SIBIICHHS

KonTtponrHas paboTa o teme "DneKkTpuyeckue u

65 P P | p 1 | https://resh.edu.ru
MAarHUTHBIC SIBJICHUS

66 | Pabota ¢ Tekctamu o Teme "TermmoBsie sBICHUS" 1 | https://resh.edu.ru
Pa6orta ¢ Tekctamu o teme "IlocTossHHBIN

67 . n 1 | https://resh.edu.ru
AIEKTPUYCCKUI TOK

68 | Pabora ¢ TekcTamu 1o TeMe "MarHuTHbIC SIBJICHUS" 1 | https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KUIACC

e Koa- | Bo3moxHoOCTH
I /;1 Tema ypoka BO HUCI0JIb30BAHMS
4acoB 0P
1 | Mexanudeckoe qBrmkeHne. MaTepuaibHas TOYKa 1 | https://resh.edu.ru
2 Cucrema otcueta. OTHOCUTEILHOCTh MEXAHUYECKOTO https://resh.edu.ru
JIBHOKCHUS
3 | PaBHOMEpHOE MPSAMOIMHEHHOE ABUKCHIE 1 | https://resh.edu.ru
4 HepaBHOMepHOE MPAMOIHHEHHOE JBIKEHHUE. 1 | hitps:/fresh.edu.ru
Cpeausisi ¥ MTHOBEHHAsI CKOPOCTh
5 [IpsiMosMHEIHOE paBHOYCKOPEHHOE JIBUKCHHE. 1 | https://resh.edu.ru
Yckopenue
5 CKOpOCTbh MPSIMOJIMHEIHOTO PaBHOYCKOPEHHOTO 1 | https://resh.edu.ru
newkenus. ['paduk ckopoctn
JlabopaTtopHas padota "OnpeneneHne yCKOpeHus
7 | Tena mpu paBHOYCKOPCHHOM JBM)KCHUH T10 1 | https://resh.edu.ru
HAKJIOHHOW IUIOCKOCTH"
8 | CBobomgHoe magerue e, OnwITh [anmmes 1 | https://resh.edu.ru
9 PaBHOMEpHOE JIBUKCHHE 110 OKPYKHOCTH. [Mepuon u 1 | https://resh.edu.ru
yacToTa oOpainieHus. JInHeHas u yriioBasi CKOPOCTH
10 | [leHTpOCTPEMHUTEIILHOE YCKOPSHUE 1 | https://resh.edu.ru
11 | Ilepssrii 3axoH HeroToHa. BekTop cuitbl 1 | https://resh.edu.ru
12 | Bropoii 3akoH HeroToHa. PaBHOIEHCTBYIOIIASI cHita 1 | https://resh.edu.ru
13 | Tperwmii 3axor Herotona. Cynepno3uiiys CHil 1 | https://resh.edu.ru
14 | Penrenue 3a/1a4 Ha MPUMEHEHUE 3aKOHOB HproTOHA 1 | https://resh.edu.ru
15 | Cuna ynpyrocru. 3akon ['yka 1 | https://resh.edu.ru
16 | Pemenue 3amad o teme «Criia yrpyrocTm 1 | https://resh.edu.ru
17 JlaGoparopHas pabdota «OnpenesieHue )KeCTKOCTH 1 | https://resh.edu.ru
PY>KAHBD)
18 | Cuna tpenus 1 | https://resh.edu.ru
19 | Pemenue 3ama4 o teme «Criia TpEHUSD) 1 | https://resh.edu.ru
20 JlabopaTopHas pabota Onpe;[eneHI/{'e 1 | https://resh.edu.ru
K03 uIIeHTa TPEHUS CKOIBKEHUS
21 Pemenune 3amad mo reme "3aKOHI>I Hrerorona. Cuia 1 https://resh.edu.ru
ynpyroctu. Cuia TpeHust
99 Cuta TSHKECTH M 3aKOH BCEMUPHOT'O TATOTEHHS. 1 | htps:/fresh.edu.ru
YckopeHue CBOOOTHOTO MaeHUs
Ypok-koubepenius "J[BIKeHHE T€T BOKPYT
23 | rpaBuTarionHoro nenrpa (CojaHeuHas CUCTeMa). 1 | https://resh.edu.ru
I"anaktuku"
24 Pernrenue 3amad mo teme "Cuja TSHKECTH M 3aKOH 1 | hitps:/fresh.edu.ru

BCEMUPHOTO TATOTCHUS"




HepBa;I KOCMHYECKasa CKOPOCTD. HeBecomocTts n

25 1 | https://resh.edu.ru
neperpy3Ku
PaBHOBeCHE MaTEpPUANTEHON TOUKH. AGCOMIOTHO

26 | TBEépmoe Teno. PaBHOBecHe TBEPIOTO Tea C 1 | https://resh.edu.ru
3aKpEIIEHHOM OCBIO BpallCHUS

27 | MomeHT cwtel. LleHTp TshxecTH 1 | https://resh.edu.ru
Pemenue 3agau mo teme "MomeHT cuiibl. LieHT

28 | a Henp 1 | https://resh.edu.ru
TSHKECTH
[ToaroroBka K KOHTPOJIBHON paboTe IO TeMe

29 |, . p P . | 1 | https://resh.edu.ru

MexaHnyeckoe JIBWKeHHE. B3auMoiencTBue ten

KonTponbHas padota mo teme "MexaHHYeCKOe

30 P P . " 1 | https://resh.edu.ru
JIBHKeHHe. B3anmonaeiicTeue el
Nmnynse Tena. UMIyase cuibl. 3aKOH COXpaHCHHS

31 Y y pa 1 | https://resh.edu.ru
UMITYJIbCa. YTIPYTroe U HEYNIPYTroe B3auMOJICHCTBHE
Pemenue 3amad mo teme "3aKOH COXpaHEHUS

32 | & P 1 | https://resh.edu.ru
UMITYJIbCA
Vpok-koHdpepenius "PeakTuBHOE IBMKEHUE B

33 P (epenn " A 1 | https://resh.edu.ru
MIPUPOJIC U TEXHUKE

34 | Mexanuveckas paboTa ¥ MOITHOCTh 1 | https://resh.edu.ru
PaboTa cHiIbl TSHKECTH, CUIIBI YIIPYTOCTH U CHITBI

35 ’ yupyr 1 | https://resh.edu.ru
TPEHUS
JlaGoparopHas pabota «OmnpeneneHue padboThl CHUITBI

36 | TpeHus Ipu paBHOMEPHOM JBHKCHHUH TeJa IO 1 | https://resh.edu.ru
TOPU30HTATBLHON TTOBEPXHOCTH

37 | Cs3b aHepruu u pabothl. [loTeHIManbHas dSHEPTHs 1 | https://resh.edu.ru
Kunernueckas sHeprus. TeopeMa 0 KHHETHYECKOM

38 p p 1 | https://resh.edu.ru
DHEPTUU

39 | 3aKOH COXpaHEHHUsS YHEPTHH B MEXaHUKE 1 | https://resh.edu.ru
JlaGopaTopHas padorta «M3ydeHue 3aKoHa

40 patopra p y 1 | https://resh.edu.ru
COXpaHEHUS YHEPTUID)

41 | KonebaTenbHOE IBIKEHUE M €T0 XapaKTEPUCTHKU 1 | https://resh.edu.ru
3aryxaromue kojicoanus. BeiHyKaqeHHbIE KOJIeOaHMS.

42 yxarom YA 1 | https://resh.edu.ru
Pe3onaHc

43 | MaTtemaTuyecKuil M MPY>KUHHBIA MasTHUKH 1 | https://resh.edu.ru
Vpok-ucciaemoBanne «3aBUCUMOCTD IIEpHOaa

44 | P e PHOA 1 | https://resh.edu.ru
KOJICOAHHI OT KECTKOCTH MPY>KHHBI 1 MACCHI TPY3a»
[IpeBpalieHre SHEPTrUH IMPU MEXAHUICCKHUX

45 | HpeBpam p p 1 | https://resh.edu.ru
KOJICOaHUSX
JlaGopaTtopnas pabora «OnpeaeiacHue 4acTOThI U

46 paTopHast p pea 1 | https://resh.edu.ru

nepuoJia KojaeOaHui MPy>KMHHOTO MASITHUKA




JlabopaTopHas pabota «IIpoBepka He3aBUCUMOCTH

47 | nepuopa KojeOaHui Ipy3a, MOABCIICHHOTO K HUTH, https://resh.edu.ru
OT MacChI Tpy3a»
Mexannueckue BoaHbI. CBOMCTBA MEXaHUUYECKUX

48 https://resh.edu.ru
BOJIH. [Ipo10IbHBIE M TOTIEPEYHBIE BOJIHBI
VYpok-koHpepenuus "MexaHuuecKkue BOJIHBI B

49 P dep w " https://resh.edu.ru
TBEpIOM Tene. CelicMuyecKue BOITHBI

50 |3Byk. PacmpocTpaHeHne u oTpakeHHE 3ByKa https://resh.edu.ru
Ypok-uccienoBanue "HabmtoneHne 3aBUCUMOCTH

51 P o | a https://resh.edu.ru
BBICOTHI 3BYKa OT YaCTOTHI
['pOMKOCTB 3BYKa 1 BBICOTA TOHA. AKYCTHUECKUM

52 [P Y Y https://resh.edu.ru
pe30HaHC
Ypok-koHdpepeHus "YnpTpa3Byk U UHQPa3BYK B

53 P (bepenn " pasBy passy https://resh.edu.ru
PUPOJIE U TEXHUKE
[ToaroToBKa K KOHTPOJIBHON paboOTeE MO TEME

54 | "3akoHBI COXpaHECHUA. MeXaHNYeCKUE KOJICOaHHs U https://resh.edu.ru
BOJIHBI"
KonTtponbsHas paboTa o Teme "3aK0HBI COXpaHEHUS.

55 P p | P https://resh.edu.ru
MexaHnnueckue KojieOaHusI U BOJHbI
DNEeKTPOMarHUTHOE ToJIe. DIEKTPOMArHUTHbIS

56 P P https://resh.edu.ru
BOJIHBI

57 | CBolicTBa JICKTPOMArHUTHBIX BOJH https://resh.edu.ru
VYpoxk-kordepennus "lllkana 3meKTpoMarHuTHBIX

58 | BosH. Mcmonp30BaHUE 3JICKTPOMATHUTHBIX BOJIH TSI https://resh.edu.ru
COTOBOI CBA3MU"
Ypoxk-uccienopanne "M3ydyeHue cCBONCTB

59 | 37eKTPOMAarHUTHBIX BOJH C TTIOMOIIHI0 MOOMIIBHOTO https://resh.edu.ru
tenedona"
Pemienue 3a1a4y Ha OnpeesiCHUE YacTOThI U JJTUHBI

60 A  OTbent A https://resh.edu.ru
DIIEKTPOMArHUTHOM BOJTHBI
DnekTpoMarHuTHas npupoja cBera. CKopocTh CBETAa.

61 P . PHpoaL p https://resh.edu.ru
BosiHOBEIE CBOICTBA CBETA
Hctounnku ceeta. [IpsmosmHeitHoe

62 P https://resh.edu.ru
pacnpocTtpaHeHnue ceeta. 3atMeHus CoHua u JIyHbl
3aKOH OTpakKeHUs CBeTa. 3epkana. Pemenue 3amad Ha

63 p P A https://resh.edu.ru
MIPUMEHECHHUE 3aKOHA OTPAKCHHS CBETA

64 | IlpenomiieHue cBeta. 3aKOH MPEIIOMIICHUS CBETa https://resh.edu.ru
ITonHOE BHYTpEHHEE OTPAKEHUE CBETA.

65 | Mcnoap30BaHUE IMOJTHOTO BHYTPEHHETO OTPAKEHUS B https://resh.edu.ru
ONTUYECKUX CBETOBOJIAX
JlaGoparopnas pabota "MccnenoBaHue 3aBUCUMOCTH

66 | yriia mpeJoMIIeHHs CBETOBOIO JIyda OT YIJia MaJCHHS https://resh.edu.ru

"nn

Ha rpaHuIle "BO3AYX-CTEKJIIO




Ypok-koHbpepeHnus "Vcnoab30BaHue MOIHOTO

67 | BHyTPEHHETO OTPAKEHUS: CBETOBO/IBI, 1 | https://resh.edu.ru
ONTHUKOBOJIOKOHHASI CBSA3B"

68 | JIunzel. OniTHyeckas Cuia JIMH3BI 1 | https://resh.edu.ru

69 |IlocTpoenune n300pakeHUI B JIMH3aX 1 | https://resh.edu.ru
JlabopaTtopHas pabota "Onpenenenue GOKyCHOTO

70 | paccTOSIHMS M OIITHYCCKOM CHIIBI COOMpAIOIICH 1 | https://resh.edu.ru
JIMH3BI"

71 YpOK-KOP'I'ClJepeHLII/I}I OnTuyecknue TMH30BbIE 1 | https://resh.edu.ru
puOOpPHI

72 | I'ma3 xak onTHYecKasi CucTeMa. 3peHHe 1 | https://resh.edu.ru

73 ypOK-KOHd}GpCHHP{'}I HedexTsl 3penusi. Kak 1 | https://resh.edu.ru
COXPAHHUTh 3PCHHE
Paznoxenue 6enoro ceera B criekTp. OMNbITHI

74 | Hetorona. CloXeHHE CIIEKTPATLHBIX IIBETOB. 1 | https://resh.edu.ru
Hucnepcus ceera
JlabopaTtopHas pabota "OnbITHI IO Pa3I0KEHUIO

75 0enoro cBeTa B CIIEKTP W BOCIIPHUATHIO IIBETA 1 | https://resh.edu.ru
IIPEIMETOB MPHU MX HAOJIOJICHUH Yepe3 I[BETOBBIC
bunbTper"”

76 Ypok-nipaktukyM "BoHOBBIE CBOIICTBA CB'E'DTaZ 1 | https://resh.edu.ru
JUcTiepcusi, THTepGEpeHINS U AUPPAKITHSI

77 | OnwiTel Pe3epdopia u mmanerapHas MOJIENb aToMa 1 | https://resh.edu.ru

78 | Ilocrynater bopa. Mogens atoma bopa 1 | https://resh.edu.ru

79 I/ICHngaHI/Ie Y MOTJIONIEHHE cBeTa aToMOM. KBaHTEI. 1 https://resh.edu.ru
JInHenyatele CieKTphl

80 ypOK-HpaKT'I:IKYM Habnronenue criekTpos 1 https:/resh.edu.ru
UCITyCKaHMSI

81 | PamnoakTUBHOCTH M €€ BUIIBI 1 https://resh.edu.ru

82 | Ctpoenue aromHOTO siyipa. HykiioHHas MOJIeITb 1 | https://resh.edu.ru

83 | PagmoakTuBHEIC peBpamieHus. M30Tomnsl 1 | https://resh.edu.ru

84 Permenne 3az[a't'1 o teme: "PaninoakTuBHBIC 1 | https://resh.edu.ru
TIPEBPAICHHSI

85 |Ilepuon momypacmasa 1 | https://resh.edu.ru

86 Ypok-koH(bepeHIHs PaﬂnoaK"THBHHe U3JIyYCHUS B 1 | hitps:/fresh.edu.ru
IPUPOJIC, METUIINHE, TCXHUKE

87 SnepHble peakiuy. 3aKOHBI COXPAHEHHUS 3aPAI0BOI0O 1 | https://resh.edu.ru
¥ MacCOBOI'0 YHCE

88 DHEpPrust CBA3M aTOMHBIX siiep. CBA3b MACCHI U 1 | https://resh.edu.ru
SHEPTUH

89 | Pemrenune 3amau o reme "SnepHeie peakiuu' 1 | https://resh.edu.ru




90

Peakuuu cunTe3a u nenenus saep. crounuku
sreprun ComHina u 38E371. JlJaboparopnas pabora
"N3mepenue panoakTuBHOro ¢oHa"

https://resh.edu.ru

91

Ypok-kordepenus "SAnepHas sHepreTHKa.
JlelicTBHS paANOAKTUBHBIX U3TyYCHUN HA )KUBBIC
OpraHu3MbI'".

https://resh.edu.ru

92

[TonroroBka K KOHTPOJIBHOM paboTe MO TeMe
"DJIEKTPOMAarHUTHOE MoJ€. DIEKTPOMAarHUTHhIE
BOJIHBI. KBaHTOBBIE siBNICHUS"

https://resh.edu.ru

93

KonTtponbsHas paboTa o Teme "IJIeKTpOMarHuTHOE
1oJie. DJIEKTPOMAarHuTHbBIE BOJIHBI. KBaHTOBBIE
ABJICHUSA"

https://resh.edu.ru

94

[ToBTOpeHnue, 0600meHue. JlaboparopHbie pabOTHI 1O
Kypcy "Bzaumopeiicteue ten"

https://resh.edu.ru

95

[ToBTOpeHue, 006001IeHNe. Penienrne pacueTHBIX U
Ka4ECTBEHHBIX 3aa4 Mo TeMe ' T ermIoBbie TPONEeCcChl”

https://resh.edu.ru

96

[ToBTOpeHue, 06061IeHNe. Penienne pacueTHbIX U
KadecTBeHHbIX 3a7a4 no TeMe "KII/] TemnoBbix
nBurarencit"

https://resh.edu.ru

97

[ToBTOpeHue, 06061IeHNe. Penienrne pacueTHbIX U
Ka4yeCcTBEHHBIX 3aj1a4 no teme "KII/]
AIEKTPOYCTAHOBOK"

https://resh.edu.ru

98

[ToBTOpeHue, 0606menue. JlabopaTopHbie pabOTHI 1O
Kypcy "CBETOBBIE SIBICHHUS"

https://resh.edu.ru

99

[ToBTOpenue, o600menue. Pabora ¢ TekcTaMu 1Mo
TeMe "3aKOHBI COXpAHEHUSI B MEXAHUKE"

https://resh.edu.ru

100

[ToBTOpenue, o600menue. Pabora ¢ TekcTaMu 1Mo
teme "Konebanust u BOJTHBI"

https://resh.edu.ru

101

[ToBTOpeHue, 06001eHune. Pabota ¢ TekcTamMu Mo
teme "CBETOBBIC SIBIICHUSA"

https://resh.edu.ru

102

[ToBTOpenue, o600menue. Pabora ¢ TekcTamu 1o
teMe "KBaHTOBas U sinepHas pusuka”

https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

102




B denepanbHbIX M pETMOHANBHBIX MPOLEAYpax OLEHKH KadyecTBa OO0pa30BaHUsA
UCIIONIB3YETCsl TMepedeHb (KoaupukaTop) pacmnpeneneHHBbIX IO KilaccaM IMPOBEPSEMBIX
TpeOOBaHUil K pe3ypTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
o01mero 00pa3oBaHMs B SJIEMEHTOB COJIEPKaHUS TI0 (PHU3UKeE.

lIposepsiemble npedmemHvlie pe3ynbmamol 0C80€HUs OCHOBHOU 00pA308amMelbHOl

npocpammbl OCHOBHO20 0buje2o oopasosanus (7 kiacc)

Kox
MIPOBEPSEMOTO
pe3yJbTara

[IpoBepsiembie peAMETHBIE PE3YIbTaThl OCBOCHUSI OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus

1.1

HCII0JIB30BATH M3YUCHHBIC ITOHATHUS

1.2

pa3nuyaTh SBJICHUS 10 OMUCAHUIO X XAPAKTEPHBIX CBOMCTB M HA OCHOBE
OIIBITOB, ICMOHCTPUPYIOIMNX JAaHHOE (PH3NYIECKOE SIBIICHUE

1.3

pacro3HaBaTh NPOSABICHUE H3YYCHHBIX (U3UUYECKUX SIBIICHUU B
OKpPYXaIoIlleM MUpE, B TOM YKclie (pU3ndecKue SBICHUS B IPUPOJE, IPU
TOM TIEPEBOJUTHh MPAKTUYECKYIO 3ajady B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHbBIEC CBOMCTBA (IpU3HAKH) (PU3NYECKUX SBICHUHN

1.4

OIKCHIBaTh U3YUYEHHBIE CBOMCTBA TEJ U PUINUECKHUE SBICHUS, UCTIOIb3YSI
(¢u3NYecKue BEJIWYMHBI, MpPU ONUCAHWU TMPABWIBHO TPaKTOBATh
(U3MYECKUI CMBICT HCIOIb3YEMBIX BEIMYHMH, WX OOO3HAYEHUS U
eAVHUIBI (PU3UYECKUX BEIUYMH, HAXOIUTh (HOPMYJIbI, CBS3bIBAIOILINE
JTAHHYI0 (DU3UYECKYIO0 BEJIMYMHY C APYTMMHU BEIWYMHAMH, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJIMYUH

1.5

XapakTepu30BaTh CBOMCTBA Tej, (PU3MUECKUE SIBICHHUS WU MPOIECCHI,
HCMOJIb3Yysl HW3yYEHHBIC 3aKOHBI, IIpU HOTOM JaBaTh CJOBECHYIO
(GhOopMYIIMPOBKY 3aKOHA M 3alMCHIBATh €r0 MATEMAaTHUECKOE BBIPAKCHUE

1.6

OOBACHATH GU3NYECKHUE SBICHUS, IPOIIECCHI U CBOMCTBA TEJI, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTHKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUThH 00bsICHEHHE U3 1 -
2 JIOTMYECKMX IIaroB ¢ omopo Ha 1 - 2 W3y4eHHBIX CBOKCTBA
(bu3NYECKUX SIBICHHUM, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

peuaTe pacyéTHble 3a7auvd B 1 - 2 NEUCTBUA, UCHOJIB3YS 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIINE (PU3UYECKUE BEJIMUMHBI: HA OCHOBE aHAIU3a
YCIOBHUSL 3aJladyd  3alMCBhIBaTh KPAaTKOE  yCJIOBHE, TOJCTABIATH
bu3nUecKue BEIMYUHBI B (POPMYJIBI U MPOBOAUTH PACUETHI, HAXOIUTh
CHpaBOYHbIE JaHHbIC, HEOOXOAUMBIC JUIsl PELIEHUs 3aJad, OLEHUBATh
PEATMCTUYHOCTh MOJTYYSHHON (PU3NYECKON BETMUHHBI

1.8

pacrmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIU
bU3MYeCKuX METOJOB, B OMNHCAHUM HCCICJOBAHUS  BBIICIATH
IIPOBEPSIEMOE MIPETIOI0KEHNE (rumoresy), pas3nuyaTh 151
WHTEPIIPETUPOBATH MOJYUYCHHBIN pe3ysbTaT, HAXOIUTh OIIUOKH B XOJI€
OTBITA, JIEJaTh BHIBOJIBI IO €T0 Pe3ysibTaTaM

1.9

MPOBOAUTL OMBITHl 10 HAOMIONCHUI0 (DU3NUECKUX SBJICHUM WM
bu3nYeckux  CBOWCTB  Te: dbopMyIUpoBaTh  MPOBEPSEMbIC
MPEANOJIOKEHUs,  COOMpaTh  YCTAHOBKY M3  NPEJIOKEHHOIO




000py1I0BaHUsl, 3aMCHIBATH XOJ] OMBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh NPSIMbIE W3MEPEHUS C HCIOJb30BAHUEM aHAJIOIOBBIX U
U pOBBIX MPUOOPOB, 3aMUCHIBATh TMOKa3aHUS NPHOOPOB C YUYETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUIN

1.11

IMPpOBOJUTH HCCICAOBAHNUC 3aBUCUMOCTHU OIIHOﬁ (1)H3H‘I€CKOI>1 BCINYHNHBI
oT ,leerﬁ C HCIIOJIB30BAHHUCM IIPAMBIX H3M€p€HHﬁ, Y4aCTBOBATh B
IJIAaHUPOBAHUHU yqe6H01“0 HUCCJICOA0BAaHM:I, CO6I/IpaTI> YCTAaHOBKY H
BBITIOJIHATE U3MCPCHUA, CICAYA IMPCAJIIOKCHHOMY ILIAHY, (1)I/IKCI/Ip0BaTB
PE3YIIbTAThI HOqueHHOﬁ 3aBUCHUMOCTHU (1)H3H"ICCKI/IX BCJINYNH B BHJC
MMPCIJIOKCHHBIX Ta6JII/II_I u I’pa(l)I/IKOB, ACJIaTb BBIBOJIbI IO PC3YyJibTaTaM
HCCICAOBaHU

1.12

NPOBOJUTH KOCBEHHBIE H3MEpeHHUsl (U3MUECKUX BEIUYUH, CIEAys
NPEI0KEHHOW WHCTPYKIMU: TMPU BHIOJHEHUH H3MEPEHH COOHpaTh
DKCIEPUMEHTAJIBHYI0 YCTAaHOBKY M BBIUMCIISITH 3HAYEHHE HCKOMOWU
BEJINYHHBI

1.13

coONIO/aTh MpaBWia TEXHUKH Oe3omacHoCcTH Tpu  pabote ¢
71a60paTOPHBIM 000PYTOBAHUEM

1.14

yKa3bIBaTh MPUHLUIIBI JEHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOICTB,
XapaKTEepU30BaTh MPHUHLMIBI JEUCTBUS HM3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOUCTB C MOMOIIBIO UX OMUCAHUSA, UCIIOJIb3Ys 3HAHUS O
CBOMCTBax (PU3NYECKUX ABICHUIN U HEOOXOUMBbIE (DU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOAUTH TPUMEPHl  (HaXOAWTh HHPOpPMAIMIO O TIPUMEpax)
MIPAKTUIECKOTO HCITOJIb30BAaHUS (DU3UYCCKUX 3HAHWU B ITOBCEIHEBHOU
YKU3HU JUTsl oOecTrieueHrs 0€30MacHOCTH MpU 0OpaIieHuu ¢ prudopamu u
TEXHUYECKUMU YCTPONCTBAMHU, COXPAHEHUS 3/I0POBbsI U COOIIOJICHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHUS B OKPY>KAIOIIEH cpeie

1.16

OCYIIECTBJISTh OTOOp MCTOYHMKOB HHpoOpManuu B cetu MHTEepHET B
COOTBETCTBMM C 33JaHHBIM TIOMCKOBBIM 3alpoOCOM, Ha OCHOBE
UMECIONIUXCS 3HAHUW W TyTEM CpPaBHEHHS PA3JIUYHBIX HCTOYHUKOB
BBIJICTISATh WH(OpMALIMIO, KOTOpas SIBIASETCS MPOTUBOPEUYUBON WU
MOXET OBITh HEJOCTOBEPHOM

1.17

UCIIOJB30BaTh MPU  BBIMOJHEHUM  Y4E€OHBIX 3aJlaHUNl  Hay4dHO-
MONYJISIPHYIO JIUTEPaTypy (PU3HUECKOTO COJIepkKaHUsI, CIPaBOYHBIC
Marepuaibl, pecypcbl ceth  MHtepHer, BiageTh npuUEMaMu
KOHCTICKTUPOBAaHMUS TEKCTa, IpeoOpa3oBaHus WHGOPMAIMU W3 OIJHOM
3HAKOBOUW CHCTEMBI B JIPYT'YIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPAaTKHUE MMCbMEHHBIEC U YCTHBIE COOOIICHUS Ha
OCHOBE 2-3 UCTOYHUKOB WH(MOpMAIuu GU3UIECKOTO COJIEPKAHUS, B TOM
yyclie MyOIMYHO JiesiaTh KpaTKue COOOUICHHs O pe3ysbTaTtax MpOeKTOB
WM Y4EeOHBIX HCCJIENOBAHUM, TPU HSTOM TIPAMOTHO HCIOIH30BAThH
W3YYEHHBIM TOHSATUIHBIA anmapat Kypca (QU3MKH, COMPOBOXIAThH
BBICTYIICHUE NIPE3EHTAIMEN

1.19

IPU BBIMOJHEHUU Y4€OHBIX MPOEKTOB U MCCIEIOBAHUN paclpenesnsiTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/1auyaMu,
CIIEIUTh 3a BBINOJHEHUEM IUIAHA JEHUCTBUM, AJE€KBAaTHO OLICHUBATH




COOCTBEHHBIA  BKJAJ B  JIESATEIBHOCTh TPYIIbI, BBICTPauBaTh
KOMMYHHMKATUBHOE B3aUMOJECHCTBUE, YYUTHIBASI MHEHHUE OKPYKAIOIIMNX

IIposepsiemvbie snemenmoul cooepoicanus (7 knacc)

Kon
pazjena

KOI[ HpOBepHeMLIe QJICMCHTHI COACPKAHUA
QJICMCHTA

1

®U3UKA U EE POJIb B IO3HAHUU OKPYKAIOIIEIO MUPA

1.1 ®usuka - Hayka O npupoze. SIBieHus npuponbl. Puznueckue
SABJICHHS: MEXaHUYECKHUE, TEIUIOBBIE, AIEKTPUUECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE

1.2 Ouznueckre BeMWUUHbL. M3MmepeHue (Qu3MUECKUX BETUYMH.
dusnyeckue IPUOOPHI. [TorpemHocTh W3MEPEHUM.
MexayHapoHasi CUCTEMA €IUHUIL

1.3 EctecTBeHHO-Hay4YHBIE ~ METOA ~ MO3HAHUS:  HaONIOJEHUE,
[OCTAHOBKAa HAy4YHOrO  BOIPOCA,  BBIIBWKEHUE  THUIIOTE3,
AKCIIEPUMEHT 10 MPOBEPKE TMIIOTE3, OOBICHEHNE HAOII0IaEMOr0
SIBIICHUS

1.4 Onucanue GU3NYECKUX SIBJICHUN C TIOMONIBIO MOJIeNIeH

1.5 [IpakTuueckue paboTHI:

N3mepenue pacCcTOSIHUM.

N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

Onpenenenue pazMepoB MajbIX TEJ.

WN3mepenue  TemmepaTypbl IpU  MOMOIIM  KHAKOCTHOTO
TEPMOMETPA U AATYUKA TEMIEPATYPHI

ITEPBOHAYAJIBHBIE CBEJJEHNA O CTPOEHMU BEIIIECTBA

2.1 CrpoeHne BeniecTsa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. ONbITHI,
JOKa3bIBAOIIME TUCKPETHOE CTPOCHUE BEIECTBA

2.2 JIBikeHue yactuil BemecTBa. CBA3b CKOPOCTH JBUIKCHUS YaCTHII
¢ Temreparypoil. bpoynosckoe aBwkenue, nudpdysus

2.3 BzanmopaercTBre 4acTHIl BEIIECTBA: MPUTSIKCHUE U OTTAJIKUBAHHUE

2.4 ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTEH U
TBEPIABIX  (KPUCTAUIMYECKHUX) Teld. B3auMOCBSI3b  MEXIY
CBOMCTBaMHU BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUSIX U HX
ATOMHO-MOJICKYJISIPHBIM CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHhIX COCTOSIHUM BOJIbI

2.6 [IpakTuueckue paboTHI:

Onenka auameTrpa aToMa METOAOM pSAIOB (C HCIOIB30BaHHEM
dboTorpaduii).

OnbIThI 10 HAOTIOACHUIO TETIJIOBOIO PACIIUPEHUS Fa30B.

OnpITel 1O OOHAPYXEHUIO JEWUCTBUA CHJI MOJIEKYJISPHOTO
OPUTSKEHUS

JIBVDKEHUE 1 B3AMMOJIEUCTBUE TEJI

3.1 Mexannueckoe ABMKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE
JBIDKCHHUE




3.2

Ckopoctb. CpeaHsisi CKOPOCTh NPU HEPABHOMEPHOM JIBHIKEHHUHU.
Pacy€t nmyT u BpeMeHH TBHXKEHUS

3.3 SIBnenue uHepuuu. 3aKOH MHEpIUHU. B3anMozeilcTBue Tenl Kak
NpUYMHA U3MEHEHUsI CKOPOCTU JIBMDKEHMs Ted. Macca kak mepa
WHEPTHOCTHU Teja

3.4 [TnotHoCTh BemecTBa. CBS3b INIOTHOCTH C KOJTUYECTBOM MOJIEKY
B eJIMHUIIE 00BEMA BEIIECTBA

3.5 Cuiia KaK XapakTepucTUKa B3aUMOJEHCTBUS TEI

3.6 Cuna ynpyroctu u 3akoH ['yka. 3mepeHne CHIIbI C TIOMOIIBIO
JMHAMOMETpa

3.7 SIBneHue TATOTeHUs U cuiia TsokecTH. Cuina TsHKeCTH Ha JIPYTHX
maHerax. Bec tema. HeBecomocTh

3.8 Cuna tpenusi. TpeHue cKoJIbKEHUS M TpeHue Mokosi. TpeHue B
IPUPOJE U TEXHUKE

3.9 CnoxxeHue  Ccuji, HampaBlICHHBIX IO  OJHOM  NPSAMOM.
PaBHOzelicTBYOIIAs CUIT

3.10 [IpakTuueckue paboOTHI:

OnpeneneHre CKOPOCTH PaBHOMEPHOIO ABMKEHUs (IIapUKa B
KUIAKOCTH, MOJIENH 3JIEKTPUUECKOTO aBTOMOOUJIS M TaK Jajiee).
Onpenenenue CcpeaHEd CKOPOCTH CKOJIBKEHHUSI Opycka WIu
HIaPUKA 10 HAKJIOHHOW IIOCKOCTH.

Omnpenenenre IIOTHOCTU TBEPAOTO TeENA.

OnbIThl,  JAEMOHCTPUPYIOLME  3aBUCUMOCTb  PaCTSIKECHHS
(medopmarumn) npyKUHBI OT TPUITOKEHHON CHJIBI.

OnbIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb  CHJIBI  TPEHHUS
CKOJIbKEHUSI OT Beca Tella U XapaKTepa CONPUKACAIOIIUXCS
ITOBEPXHOCTEN

3.11 Owusuveckue SBICHUA B TMPHUPOJAC: MPUMEPHI JBIKEHUS C
Pa3IMYHBIMA CKOPOCTSIMHM B JKMBOW W HEXKHBOU HNPHUPOJE,
JCCTBUE CUJIBI TPEHHUS B TPUPOJIC U TEXHUKE

3.12 TexHruecKne ycTpolcTBa: JMHAMOMETP, HOJITUITHUKA

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEHN 11 TA30OB

4.1 Hanenue tBEpHOro Tena. CrocoObl YMEHBIICHUS U YBEIMUCHUS
JTABJICHUS

4.2 JlaBnenue Tra3a. 3aBHCUMOCTh JaBJIICHUS Ta3a OT O0O0BEMA,
TEMIEPATYPHI

4.3 [lepenaya maBneHus TBEPABIMU TEJAMH, KUIKOCTSIMHU U Ta3aMu.
3axoH Ilackans. [lHeBMaTHuecKkre MalIvHBI

4.4 3aBUCUMOCTE JTaBJICHUSA JKUIKOCTH OoT [JTyOUHBI.
I'mopocratnueckunii  mapagokc.  CooOmiaronmecss — COCYABI.
['unpaBnuyeckne MeXaHU3Mbl

4.5 Atmochepa 3emmm u atMmocdepHoe nmaBieHue. [IpuuuHBI
CYIIECTBOBAHMS  BO3AYIIHOW  oOomouku  3emmiu.  OmbiT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUSI OT BBICOTHI
HaJl YPOBHEM MOPS

4.6 N3mepenne atmocdepHoro nasnenus. [IpubGopsl 115 u3MepeHus




aTMOC(EPHOTO TaBJICHUS

4.7 JlelicTBUE KUAKOCTM M Ta3a Ha IIOIPYKEHHOE B HHUX TEJO.
BrirasnikuBaronas (apxumeioBa) cuiaa. 3aKkoH Apxumesna

4.8 IInaBanue Ten. Bozmyxomiapanue

4.9 [IpakTudeckue paboThI:
HccnegoBanue 3aBUCMMOCTM Beca Teila B BOJE OT 00bEMa
NOTPY>KEHHOMN B AKUIAKOCTh YaCTH TENA.
OrnpeneneHre BBITATIKUBAIONIEH CHUJIBI, JEUCTBYIOLIECH Ha TEJO,
MOTPYXEHHOE B KUIKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAJIKMBAOIIEH CUIIBL, IEMCTBYIOLIEH
Ha TEJO B KUIKOCTH, OT MAcCChl TeJa.
OnbIThl, JAEMOHCTPUPYIONIUE 3aBHCUMOCTH BBITAIKUBAIOUIEH
CWJIbl, JEWCTBYIOIIEHW Ha TEIO0 B JKHUIKOCTH, OT OOBEMA
MOTPYXEHHOU B AKHUJIKOCTh YACTU TEJA U OT IVIOTHOCTH KUJIKOCTH.
KoncTtpynpoBanne apeomeTpa WIM KOHCTPYUPOBAHUE JIOAKUA H
onpeaeneHue €€ rpy30noabEMHOCTH

4.10 dusnueckre SBJICHUS B TMPUPOJE: BIUSHUE aTMOC(EPHOTO
JTABJICHUS HA )KMBOM OpPTraHu3M, TIaBaHUE PHIO

4.11 TexHuyeckre ycTpoucTBa: COOOIIAIONIUECS COCY/IbI, YCTPOHUCTBO
BOJOIPOBO/A, THAPABIMYECKUNA IPECC, MaHOMETp, OapoMeTp,
BBICOTOMED, MOPIIHEBOM HACOC, aPEOMETP

PABOTA, MOIIIHOCTB, DHEPT'US

5.1 Mexannueckas paboTa

5.2 MexaHnueckass MOITHOCTb

5.3 [IpocThie MeXaHHU3MBI: pbIYar, OJIOK, HAKJIOHHAS ILJIOCKOCTD.
ITpaBuiio paBHOBECHS pbluara

2.4 [IpuMeHeHre mpaBuiia paBHOBECHSI pblyara K OJI0Ky

5.5 "3onoroe mpaBwio" MexaHukd. Koadduiment mone3Horo
nercTBUsl MexaHu3MoB. [IpocThie MexaHU3MBbI B OBITY U TEXHUKE

5.6 [TorenunanbHasg SHEPTUU TENA, TOAHATOrO HaJl 3eMIIEN

5.7 Kunernueckas sHeprus

5.8 [Tonnas MexaHu4ecKast HEprus. 3aKOH U3MEHEHUSI U COXPaHEHUS
MEXaHUYECKON SHEPIUuun

5.9 [IpakTuueckue paboTHI:
Onpenenenue paboThI CUIIBI TPEHUS PYU PABHOMEPHOM JIBUKEHUU
TeJa Mo TOPU30HTAIBHON MOBEPXHOCTH.
HccnenoBanue ycioBril paBHOBECHS pblyara.
N3mepenne KII/] HakIOHHON INTIOCKOCTH.
N3ydenune 3akoHa COXpaHEHHS] MEXaHWYECKOW SHEPTUn

5.10 Dur3nyeCKUe SIBIICHUS B IPUPOJIE: PbIYard B TEJIE YEIOBEKA

5.11 TexHn4eckre yCTpOMCTBA: pblyar, IMOJBUKHBIA U HEMOIBUKHBIN

6J'IOI(I/I, HaKJIOHHAs IIJIOCKOCTb, IIPOCTBIC MCXAHN3MBI B 6BITy




IIposepsiemble mpebosanus Kk pe3yibmamam 0C80eHUs OCHOBHOU 00pA3068amelbHOU

npoepammsl (8 Kracc)

Konx
MIPOBEPSEMOTO
pe3yJbTara

[IpoBepsiemble IPEAMETHBIE PE3YIbTAThI OCBOEHUSI OCHOBHOM
o0pa3oBaTeNnbHON MPOrpaMMbl OCHOBHOT'O O0IIET0 00pa3oBaHus

1.1

HCIIOJIB30BaTh IIOHATUA

1.2

Pa3iindaThb ABJICHUS 110 OIIMCAHHUIO UX XaPAKTCPHBIX CBOIMCTB U HA OCHOBE
OIIBITOB, ICMOHCTPHUPYIOIIUX TAHHOC (1)I/ISI/I‘ICCKOC SBJICHHC

1.3

pacmo3HaBaTh MPOSBICHWE W3YyYEHHBIX (U3HUECKUX SBJICHUN B
OKPYXAaIOIEeM MHUPE, B TOM YHCIIe (PH3NIECKUE SBICHUS B IPUPOJEC, IPU
ATOM MEPEBOJAUTh MPAKTUYECKYIO 3aJadyy B Y4E€OHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (IpU3HAKK) (PU3NICCKUX SBICHUN

1.4

ONKCHIBATh U3YUECHHBIEC CBOMCTBA TEJ M PUINUYECKUE SBIICHUS, UCTIONb3YS
dbu3nueckue BEIWYUHBI, TPU OINUCAHWU TPABWIBHO TPaKTOBATh
(buU3MYEeCKUI CMBICI UCIIOJIb3YEMbIX BEJIMYMH, 0003HAYCHHS U €IUHUILIBI
bU3MYEeCKUX BEJIMYMH, HAXOIUTh (HOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JPYTUMHU BEIMYUHAMH, CTPOUTH Tpaduxu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYUH

1.5

XapakTepu30BaTh CBOMCTBA Tei, (PU3MUECKUE SIBICHHUS U TMPOIECCHI,
WCMOJIb3YySl W3YYEHHBIC 3aKOHbI, IIPU HSTOM JaBaTh CJOBECHYIO
(GhopMYJIMPOBKY 3aKOHA U 3aMKCHIBATh €M0 MATEMATUUECKOE BBIPAKCHUE

1.6

OOBSACHATH (PU3NYECKHE TMPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE  CUTyalud  NPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISBJISITh IPUUNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00bsICHEHUE U3 1 -
2 JOTMYECKHX IIaroB C MOMOIIbIO 1-2 U3y4eHHBIX CBOMCTBA (PU3NUECKUX
sIBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemiaTh pacy€THbIE 3a1ayd B 2 - 3 NEWCTBUS, MCIOJB3YS 3aKOHBI U
(bopMyIibl, CBA3BIBAIOIINE (PU3NYECKUE BETMUYMHBI: Ha OCHOBE aHaIu3a
YCJIOBHS 3a1a4M 3allMCBHIBATh KPAaTKOE YCIIOBUE, BBIABIIATH HEIOCTATOK
JNAHHBIX I pEIIeHUs 3aJayd, BbIOMPATh 3aKOHBI M  (POPMYIIBI,
HEOOXoaUMbIe Il €€ peuieHusi, MPOBOJAUTH pPacy€Thl M CPABHUBATH
MOJIYYeHHOE 3HaYeHHE (PU3NYECKON BETMUYMHBI C U3BECTHBIMH JTAHHBIMU

1.8

pacno3HaBaTb NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MpPU TMOMOIIH
($u3NYECKUX METOJIOB, UCIOJIB3YSl ONMUCAHUE HCCIIEIOBaHUS, BbIIEIAThH
IIPOBEPSAEMOE IIPEIIIOIOKEHUE, OLIEHUBATH IPABUIBHOCTh IMOpAIKA
IIPOBEJCHUS UCCIIEIOBAHUSA, JEIATh BEIBOJBI

1.9

MPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3UYECKUX SIBJICHUN WIIN
bu3MYeCKuX  CBOWCTB  TEI: dbopMynupoBaTh  TPOBEPSECMBIE
MPEANOJIOKEHUs,  CcOoOMpaTh  yCTAaHOBKY W3  NPEIJIOKEHHOTO
000py0BaHU, ONMMCHIBATH XOJT OTBITA U (HOPMYJIUPOBATH BHIBOJIBI

1.10

BBITIOJIHATh TMPSIMBbIE M3MEPEHHS C HCIOJIb30BAaHUEM aHAJIOTOBBIX
MpUOOPOB U JTATUYMKOB (PUBMUECKUX BEIMYMH, CPABHUBATH PE3YJIbTAThI
H3MEpPEHUH ¢ y4ETOM 3aJJaHHON a0COFOTHON MOTPEIIHOCTH

1.11

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NUECKON BEITMUHHBI
OT JPYrol C WCIOJIB30BAHUEM INPSMBIX HW3MEPEHHI: IUIAHUPOBATH




UCCIIEIOBaHKUE, COOMPATh YCTAHOBKY U BBIMOJHATH U3MEPEHHUS, CIEAys
OpeJIOKEHHOMY IJIaHy, (UKCHPOBATh pPE3yJabTaThl MOTYyYECHHOU
3aBHCUMOCTH B BHAE Ta0Onui © rpadukoB, 1enaTh BBIBOABI TIO
pe3yapTaTaM MCCIeN0BaHus

1.12

MPOBOJIUTH KOCBEHHBIE U3MEPEHUs (U3MUECKUX BEJIMYUH: TUIAHUPOBATH
U3MEpEHUs, COoOMpaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, CJIEAyA
PEIJI0KEHHOW HHCTPYKITUU, U BBIYUCIISTh 3HAYCHUE BETUUNHBI

1.13

coOMroaTh TMpaBWia TEXHUKA O€30MacHOCTH Tipu  pabore ¢
J1a00paTOPHBIM 000PYI0BAaHUEM

1.14

XapaKTepu30BaTh MPHUHIMIBI JICHCTBUS H3YYCHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIIOPOU HA UX ONMCAHMS, UCIOJIb3Ys 3HAHUS
O CBOMCTBaX (PU3UYECKHX SBICHUA M HEOOXOJUMbIE (PU3UUECKUE
3aKOHOMEPHOCTH

1.15

PaCIIO3HAaBATL IIPOCTBIC TCXHHUYCCKHUC YCTpOfICTBa H U3MCPUTCIIBHBIC
HpI/I60pBI II0 CXEMdM H CXCMATHYHBIM PHCYHKAM, COCTABJIATH CXCMBbI
QJICKTPUICCKUX ueneﬁ C IIOCIICOAOBATCIIbHBIM M  IIAPaAJLJICIIbHBIM
COCANHCHUCM JJICMCHTOB, pa3jindasd YCJIOBHBIC 0003HaYCHHS DJIEMEHTOB
QJICKTPHUICCKUX ueneﬁ

1.16

OPUBOAUTH TpUMEPHl  (HAXOAUTh HMHPOPMALKIO O MpUMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUs (PU3NYECKUX 3HAHUW B MOBCEIHEBHOMU
KU3HM JUIs oOecrieueHus 0€30MacHOCTH Mpy 0OpaIieH!H ¢ Tpudopamu u
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 3JI0POBbSI U COOJIOJICHUS
HOPM SKOJIOTUYECKOT0 MTOBEJEHUS B OKPY KaIOIIEH cpesie

1.17

OCYIIECTBIJISITh TOUCK MHGOpMAIUU (PU3UUECKOTO COACPKAHUS B CETU
NHTepHeT, Ha OCHOBE HMEKOLIMXCS 3HAHUA U NYTEM CpPABHEHUS
JOTIOJTHUTENBHBIX ~MCTOYHUKOB BBIJIETSATh UHGOOPMAIUIO, KOTOpas
SIBJIICTCSI IPOTUBOPEUYNBOM MIIM MOXKET OBITh HEJIOCTOBEPHOM

1.18

UCIIOJIb30BaTh TMPH  BBIMOJHEHUU  y4YEOHBIX 3aJlaHUil  HAay4YHO-
NOMYJISIPHYIO JIUTEpaTypy (U3UYECKOTO COACpIKAHUS, CIPABOYHBIC
Marepuanbl, pecypcel cetu  MHTepHer; BiaaeTh  OpUEMaAMU
KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGPOPMAIMU U3 OJHOU
3HAKOBOW CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U KPAaTKUE YCTHBIE COOOIIEHUS,
o0o6mass uHGOPMAIMIO K3 HECKOJBKUX HMCTOUYHHUKOB (PU3UUYECKOTO
CoJlepKaHMsi, B TOM 4YHCIE MyOJUYHO TPEJACTABIATh PE3YJIbTAThl
MPOEKTHOMW WJIM UCCIEN0BATENbCKOMN NI TENbHOCTH, IPU 3TOM IPaMOTHO
UCIIOJIb30BaTh W3YYCHHBIM TMOHATUWHBIA amnmapar Kypca (U3UKH,
CONPOBOK/IATh BBICTYIJICHUE MPE3EHTALUEH

1.20

OpU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB M HMCCIEIOBAHUNA (PU3MUECKHUX
IPOLIECCOB pacHpeleNsaTh O0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MTOCTABJICHHBIMH 3aJ]a4aMU, CJICIUTh 32 BBIITOJIHEHUEM IUJIaHA JCHCTBUIM
U KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIA BKJAJ B
JEATEIBHOCTD TPYIIIIbL, BBICTPanBaTh KOMMYHHUKaTHUBHOE
B3aMMOJICUCTBHE, MPOSIBIISIE TOTOBHOCTh Pa3peliaTh KOHQIUKTHI




IIposepsiemvbie snemenmol cooepacanus (8 knacc)

Kon Kon [IpoBepsieMbIe 2IIEMEHTBI COAECPKAHUS
pa3gena | sIeMeHTa
6 TEIIJIOBBIE ABJIEHUA

6.1 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKONH TEOPHU
CTpoeHMsl BemiecTBa. Macca M pa3Mepbl MoseKyd. ONbIThI,
HNOJTBEP)KJAIOIIUE OCHOBHBIE  IIOJIOKEHHMSI  MOJIEKYJISIPHO-
KMUHETUYECKOU TEOpUHn

6.2 Mopnenu TBEPAOTrO, >XKUIAKOTO M Ta3000pa3HOrO COCTOSHHI
BeniectBa. Kpucrannuueckue u amopdHble Tena

6.3 OObsicHEeHHE CBOMCTB Ta30B, KHJIKOCTEH W TBEPABIX TeNl Ha
OCHOBE MOJIOKEHUI MONEKYISIPHO-KUHETUIECKOU TEOPUHU

6.4 CMaunBaHMe U KaWJUIAPHBIE SIBJICHUS

6.5 TernnoBoe pacIMpEHUE U CKATUE

6.6 Temnepartypa. CBsi3b TemImepaTypbl CO CKOPOCTBIO TEILUIOBOTO
JIBUKCHHSI YACTHII

6.7 BuyTtpennsis sHeprus. CnocoObl HM3MEHEHUsS BHYTpPEHHEU
SHEPTrUH: TeIIonepeada U CoOBEpIIeHIE paboThI

6.8 Buner  Temmomepedauu: — TEMJIONPOBOJHOCTb,  KOHBEKIIHS,
U3JyYCHHUE

6.9 KonnuecTBo TemIoThl. Y AenbpHas TEMIOEMKOCTh BEILIECTBA

6.10 TennooOMeH U TEIIOBOE paBHOBECHE. YPaBHEHHUE TEIUIOBOTO
OanaHca

6.11 [InaBieHHMe W OTBEpPACBAHHME KPHUCTAJUIMYECKUX BEIIECTB.
VnensHasg TEI0TA IUIaBJICHUS

6.12 [TapooOpa3oBanne u koHacHcanus. Mcmapenme. Kumenwe.
VY nenpHas TEIUIoTa napooOpa3oBaHusl. 3aBUCHUMOCTD
TEMIEPATYPHI KUTIEHHS OT aTMOC(HEPHOTO JaBJICHUS

6.13 Brnaxxnocth Bo3yxa

6.14 DHeprus TOIJIMBA. Y IeJIbHAs TEMJIOTA CTOPAHUS

6.15 [TpuHummner padoTel TermnoBbiX aurateneit KIIJ TemmoBoro
nBurarens. TeroBble IBUTAaTENN U 3alTUTa OKPYKAIOIIEH CpeIbl

6.16 3aKOH COXpaHEHUS W TMPEBpAIEHUS HSHEPTrUM B TEIUIOBBIX
nporeccax

6.17 [IpakTrnueckue pabOTHI:

OnbITel MO OOHAPYXKEHUIO JEHCTBUS CHJI MOJIEKYJSPHOTO
IIPUTSKECHMUS.

OneITHl O BRIPAIMBAHUIO KPUCTAJUIOB NOBAPEHHOW COJIM WA
caxapa.

OnpITel 1O HAOMIOACHUIO TEIJIOBOTO PACIIUPEHHUS Ta30B,
JKUIKOCTEU U TBEPABIX TEI.

Omnpenenenve AaBleHUs BO3yXa B OaJUIOHE MITPUILIA.

OMnBITEI, AEMOHCTPUPYIOLINE 3aBUCUMOCTb JJABJIICHUS BO3lyXa OT
ero o0ObE€Ma 1 HarpeBaHMs WIH OXJIAXKACHUS.

[IpoBepka runores3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA




XKHUIKOCTU B TEPMOMETPUIECKON TPYOKE OT TeMITepaTypHhI.
Habmionenne wu3MeHeHUs BHYTPEHHEH OSHEpruM Tena B
pe3yabTare Temionepeayu u padoThl BHEIIIHUX CHIL
Uccnenoanne sBIEHUS TEIMIOOOMEHAa TMIPU CMEIIMBaHUU
XOJIOAHOW U TOPSIYEN BOIBI.

OrnpenenieHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOrO BOJOM IpH
TEII000MEHE ¢ HarpeThIM METAJUTMUYECKUM LIMITHHIPOM.
OnpeneneHue yaeabHOW TEIII0OEMKOCTH BEIIECTBA.
HccnenoBanue mpoiecca UCIapeHusl.

OrnpenesieHue OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.
OnpeneneHue yaeabHOM TEMIOTHI IIABJICHUS JIbJia

6.18 dusnvecKue SIBJICHUS B IPUPO/IC: TOBEPXHOCTHOE HATSXKEHUE U
KaWUISIPHBIE SIBIICHHS B TPUPOJE, KPUCTAIIBI B MPUPOJIE,
nznyyenue CoiHIa, 3amMep3aHue BOJAOEMOB, MOPCKHE OpH3BI;
o0pa30BaHUE POCHI, TYMaHa, MHEs, CHETa

6.19 Texuuueckue YCTPOMCTBA: KaIuJUIsIpBhl, IPUMEPHI
WCIIOJIb30BaHUs KPUCTAIJIOB, KUJKOCTHBIA TEPMOMETP, HATUHK
TEMIEpPaTypbl, TEPMOC, CHUCTEMA  OTOIUICHHUS  JIOMOB,
TUTPOMETPBI, TICUXPOMETp, IMapoBasi TypOWHa, JBUTATElb
BHYTPEHHETO CTrOpPaHUs
DJIEKTPMYECKHWE 1 MATHUTHBIE ABJIEHUA

7.1 DiekTpu3anus Tei. J[Ba poja SIEeKTPUUECKUX 3apsS0B

7.2 B3anmopneiictBue  3apsbkeHHBIX  Ten.  3akoH  Kyrnona
(3aBUCUMOCTb CHJIBI B3aWMOJICHCTBUSI 3apsKEHHBIX TEJI OT
BEJIMYMHBI 3aPsIIOB M PACCTOSIHUS MEXKTY TEJIaMH )

7.3 OnekTpuueckoe nose. HanpskEHHOCTh 3JIEKTPUUECKOTO MTOJIS.
[lpuHiun ~ Cymepro3uiud  JIJICKTPUYECKUX  mojed  (Ha
Ka4eCTBEHHOM YPOBHE)

7.4 Hocurenu ANEKTPUUYECKUX 3apsI/iOB. DneMeHTapHbII
anekTpudyecku 3apsa. Crtpoenue aroma. IIpoBogHuku u
JIMDJICKTPUKHU

7.5 3aKOH COXPAHEHHUSI JICKTPUUECKOTO 3apsiia

7.6 DJIEKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUIECKOTO
TOKa. VICTOUHHKHU MTOCTOSIHHOTO TOKa

7.7 JlelicTBUSL DJIEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHUYECKOE,
MAarHUTHOE). DJIIEKTPUUYECKHUM TOK B KUIKOCTSIX U razax

7.8 OnekTpuueckas nenb. Cuiia Toka. IJIEeKTPUUECKOE HAPSKEHUE

7.9 ConpoTuBieHHE NPOBOAHUKA. YIEIBHOE  COMPOTHUBIICHUE
BEIECTBA

7.10 3akoH OMa U1l y4acTKa 1enu

7.11 [TocnenoBaTenpHOE U TTApaUICIbHOE COSTMHEHUE TTPOBOIHUKOB

7.12 PaboTa 1 MOIITHOCTB AIEKTPHUISCKOTO TOKA.
3akoH [xoyns - Jlenua

7.13 DneKTpuYecKre ey U MOTPEOUTENN IIEKTPUIECKON IHEPTUH B
obITy. KopoTkoe 3ambikaHne

7.14 IlIocTtostHHBIE  MarHmThl.  B3amMoaelcTBHE  ITOCTOSHHBIX




MardmMTOB

7.15 MarauTtHoe noJjie. MarHuTHoe 1osie 3eMJIM U €ro 3Ha4YeHue I
YKU3HH Ha 3emMJie

7.16 OneiT Opcrena. MarHuTHoe T0J€ DJIEKTPUYECKOrO TOKA.
[IpuMeHeHune HIeKTPOMarHuTOB B TEXHUKE

7.17 JlelicTBUE MarHuTHOTO TIOJiE Ha TMPOBOAHUK C TOKOM.
OnexkTpoABUTaTeNh  MOCTOSHHOTO  TOoKa. Mcmonb3oBaHue
DNEKTPOABUTATENEH B TEXHUYECKMX YCTPOMCTBAX M Ha
TpaHCIOPTE

7.18 Oneitel  @apaned. SIBieHHE >SJIEKTPOMArHUTHOW WHIYKIUU.
IIpaBuino Jlenna

7.19 Onextporenepatop. CnocoObl MOMYYEHUS DJIEKTPUYECKOU
HHEPTrUu. DJNEKTPOCTAHLIUU Ha BO300HOBISIEMBIX HCTOYHHKAX
HSHEPTUu

7.20 [IpakTruueckue pabOTHI:

OnbITE IO HAOIIOACHUIO JICKTPU3AMHU TSI UHAYKIIUCH U TIPH
COIIPUKOCHOBEHUH.

HccnenoBanne OeUCTBUS 3JEKTPUUYECKOTO MOJISI HA MPOBOAHUKHU
U TUDJICKTPUKH.

COopka u mpoBepka padOThI ANEKTPUUECKOM 1NN MOCTOSHHOTO
TOKA.

N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HAMPSKEHUS.

UccnenoBanre 3aBUCUMOCTH CHUJIBI TOKa, UAYIIETO Yepe3
pPE3UCTOP, OT CONPOTUBJICHUS PE3UCTOpPAa W HAINPSDKEHUS Ha
pe3ucrope.

OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH DJIEKTPUUYECKOTO
CONPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAN
MIOIIEPEYHOr0 CEUYCHUS U MaTepuala.

IIpoBepka IpaBUJIa CJIOKEHUSA HaNpsHKEHUN pu
MOCJIE0BATEILHOM COSAMHEHNHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia [ CUJIbl TOKa MpU MNapaUIeIbHOM
COEIMHEHUU PE3UCTOPOB.

Omnpenenenue pabOTHl AIEKTPUUYECKOTO TOKA, UAYIIETO 4Yepe3
pe3ucTop.

OrnpeneneHne MOIIHOCTH AJIEKTPUUECKOTO TOKa, BBIJEIsIEMON Ha
pe3ucrope.

Hccnenoanre 3aBUCUMOCTHA CHJIBI TOKa, UAYIIETO Yepe3
JAMIIOYKY, OT HAIPsKEHUS Ha HEil.

Onpenenenue KIIJ[ nHarpeBarerns.

HccrnengoBanne MAarHUTHOTO B3aMMOJICHCTBHS — ITOCTOSHHBIX
MarHuTOB.

N3ydeHne MarHMTHOTO TOJISI MOCTOSIHHBIX MarHuTOB MPU HX
00BbEIMHEHUU U Pa3JICJICHUH.

HccnenoBanue NerMCTBUS JIEKTPUYECKOTO TOKA HA MAarHUTHYHO
CTPEJIKY.




OnbITHI, JEMOHCTPUPYIOILINE 3aBUCUMOCTb CHJIBI
B3aUMOJEUCTBUSA KAaTyIIKU C TOKOM M MarHuTa OT CHJIBI TOKa U
HAMpaBJICHHUS TOKA B KaTYIIKE.

N3ydeHne 1ercTBUs MArHUTHOTO TOJISI HA MMPOBOJIHUK C TOKOM.
KoHcTpynpoBanue u nzydeHue padoThbl JJIEKTPOABUTATENS.
N3mepenue KIIJI anekTpoaBUTraTeibHON YCTAHOBKH.

OmpITBl MO  HKCCIEOOBAHHUIO  SIBIICHUS  DJIEKTPOMArHUTHOMN
WHIYKIWHU: UCCIEA0BAHUE N3MEHEHUI 3HAUCHUS U HAIIPABIICHUS
WHJYKIIMOHHOTO TOKa

7.21 ®dusnueckue SBICHUS B MPUPOJE: IJIEKTPUUECKUE SIBICHUS B
atMocepe, SJIEKTPUUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
noje 3eMiM, JApeid MNOoaCOB, pOJib MArHUTHOTO MOJS IS
YKU3HH Ha 3eMJie, MOJSIPHOE CUSIHUE

1.22 TexHU4ecKue  yCTPOMCTBA:  BJEKTPOCKOI,  aMIepMeETp,
BOJIbTMETP, PEOCTaT, CYETUYMK DJICKTPUYECKON DSHEPruw,
3JIEKTPOOCBETUTENBHBIE npuOopBHI, HarpeBaTelIbHbIE
AIIEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKHUE MTPETOXPAHUTENH,
AJIEKTPOMArHuT,  JJIEKTPOJBUraTellb  IOCTOSHHOTO  TOKa,
reHepaTop MOCTOSIHHOTO TOKa

IIposepsiembie mpeboganus Kk pe3y1bmamam 0C80eHUsl OCHOBHOU 00pA308aAMENbHOL

npoepammsl (9 knacc)

Kon [IpoBepsieMble PEIMETHBIE PE3YJIBTATHI OCBOCHUSI OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOT'O OOIIEr0 00pa30BaHUs
pe3ynbTara

1.1 MCIIOJIb30BaTh N3yYEHHbIC IOHATHS

1.2 pasnyaTh SBJICHMS 10 ONIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHUE

1.3 pacno3HaBaThb NPOSABICHHE M3YYCHHbIX (DU3UUYECKUX SIBIICHUU B
OKpPYXaloIleM MHUpE, B TOM YHclie (PU3NYECKUe SIBICHUS B TPUPOAE, PU
TOM TIEPEBOJUTH NPAKTUYECKYIO 3aJady B Y4eOHYI, BBIACIATH
CYIIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) (DU3NYECKUX SIBJICHUN

1.4 OINMKCHIBATHh U3YUCHHBIC CBOMCTBA TE U PU3NUECKUE SIBIICHUS, UCTIONB3YS
¢usznyeckue BEIMYMHBI, TPU ONHUCAHUU NPABWIBHO TPAKTOBATh
(bu3NYECKU CMBICI UCTIONIb3YEMbIX BEJIMYUH, 0003HAUYECHUS U €IMHULIBI
¢u3nyecKuX BEIWYHMH, HAXOAUTHh (DOPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
bu3nyecKy0 BEIWYMHY C APYTMMH BEIMYMHAMH, CTPOUTH TpapuKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHUH

1.5 XapaKTEepU30BaTh CBOMCTBA Tell, (PU3UYECKHE SIBICHUS U TPOLECCHI,
UCIIOJIb3Ysl HW3YYEHHBbIE 3aKOHbI, IPU OSTOM JaBaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BHIPAXKEHHE

1.6 OOBSACHATh (PU3NYECKHUE TMPOIIECChl U CBOMCTBA TEJ, B TOM YHUCJIE U B

KOHTEKCTE  CUTyallMldi  MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBIISITh TPUYUHHO-CJICICTBEHHBIC CBS3U, CTPOUTHh OOBSICHEHHE U3 2 -




3 JTIOrMYECKUX IIAroB C MOMOIIBIO 2-3 N3YYeHHBIX CBOMCTBA (PU3NUECKHUX
SIBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemate pacuéTHele 3adaud (omMparoulecss Ha cuctemMy w3z 2 - 3
YPaBHEHHUI), UCHONB3YyS 3aKOHbl M  (OPMYINbI, CBS3bIBAIOIINE
(u3nyecKre BETUYUHBL: HA OCHOBE aHAJIN3a YCJIOBHUS 331a4H 3all1ChIBAaTh
KpPaTKO€ YCJIOBHE, BBIABIIATH HEJOCTAIOLIUE WM U30BITOUHBIE JAHHBIE,
BbIOMpATh 3aKOHBI ¥ (POPMYIIBI, HEOOXOAUMBIE JIJIsl pEIIEHUs, IPOBOAUTD
pacuéTbl W OLEHUBATh pPEAIMCTUYHOCTh MOJTYYEHHOIO 3HAYEHUS
($u3HYECKOM BETMUMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PEIIUTh MPHU ITOMOIIU
(GU3UYECKUX METO/0B, MCIOJB3YysS OMUCAHUE WCCIICIOBAHUS, BBHIICIATH
MPOBEPSIEMOE TMPE/IOIOKEHUE, OILICHUBATh MNPABUIBLHOCTh MOPSIKA
MPOBEJCHUST HWCCIIEIOBAHMS, JIeNaTh BBIBOJbI, WHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJICHUI U OTIBITOB

1.9

MPOBOJUTH OMBITHI 1O HAOMIOACHUIO (DU3UYECKUX SIBJICHUN WA
(bU3MYEeCKUX CBOMCTB TEJI: CaMOCTOSITENIBHO COOMpAaTh YCTAHOBKY U3
U30bITOYHOTO HaOOpa 00OPYJIOBaHUS, OIMHUCHIBATH XOJ OMbITA M €ro
pe3ynbTaThl, GOPMYIUPOBATH BBIBOJIBI

1.10

IPOBOAUTH IPU HEOOXOAMMOCTHU CEPUIO MPSAMBIX U3MEPEHUH, onpeaensis
CpellHEee 3HaueHHE H3MepsieMOod BenuuHuHbl ((POKYCHOE paccTOsHUE
coOuparolell JMH3bI), OOOCHOBBIBATH BBIOOP cCrHocoda H3MEpEeHUus
(M3MepUTENHHOTO TPUOOpa)

1.11

MPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEJIUYUH C
WCIIOJIb30BaHUEM INIPSAMBIX HM3MEPEHHN: IUIAHUPOBATH HCCIICTOBAHMUE,
CaMOCTOATENIHO COOMpPAaTh YCTAHOBKY, (DUKCUPOBATh PE3YIbTAaThI
MOJyYEHHOW 3aBHUCUMOCTH (PU3MUECKHX BEJIWYUH B BHUJE TaOIMIl U
rpauKoB, JeJaTh BbIBOJBI IO Pe3yJIbTaTaM MCCIEAOBAHNUS

1.12

IPOBOAUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIMUYMH: TUIAHUPOBATH
U3MEepeHHs, coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEPEHHUs], CIeaysl NPEAJIOKEHHON NHCTPYKIMH, BBIYACISATD 3HAYCHHE
BEJIMYMHBl W AHAJU3UPOBATH IMOJYYEHHBIE pPE3YyNbTaTbl C YYETOM
3aJAaHHOM MOTPENTHOCTH U3MEPEHUI

1.13

coONoaTh MpaBWia TEXHUKU Oe3omacHOCTH npu  pabote ¢
71a00paTOPHBIM 000PYAOBAHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKKM M3YUYCHHBIX (PU3NYECKUX MOJIETCH:
MaTepHaibHas TOYKa, aOCOIIOTHO TBEPIOE TENO, TOUCUHBINM HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKIIOHHAas
MOJIEJIb ATOMHOTIO SiApa

1.15

XapaKTepu30BaTh MPUHIMIBI JEHCTBUS H3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX ONMCAHUS, UCIOJb3Ysl 3HAHUS
O CBOMCTBax (PU3MYECKHX SBIECHUH M HEoOXoAuMble (HU3UUECKUE
3aKOHOMEPHOCTH

1.16

UCIIOJB30BaTh CXEMbl M CXEMATHUYHBIE PUCYHKHM  HM3Yy4YEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEITBHBIX npruOoOpoB 17}
TEXHOJIOTUYECKUX MPOLECCOB IMPU PEHICHUH Y4eOHO-TIPAKTUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JUIsl MOCTPOCHUS M300paXKeHHl B MIOCKOM




3epKaJie ¥ coOMparomen JIMH3e

1.17

NPUBOANTh TNpPUMEPHl  (HAXOAUTh HMHPOPMAIUIO O TMPUMEPaXx)
MPAKTUIECKOTO MCITOJIB30BAHUS (DU3UYECKUX 3HAHWU B MOBCEIHEBHOU
YKU3HU JIJI oOecrieueHrs 0€30MacHOCTH MPU 00paIleHUH ¢ MpuOopamMu 1
TEXHHUYECKUMHU YCTPOWCTBAMH, COXpPAHEHHS 3J0POBbS U COOJIIOICHUS
HOPM DKOJIOTUYIECKOTO MOBEACHMSI B OKPY KaIOIIEH cpefie

1.18

OCYHIIECTBJIATh MOUCK MHGOpMALMK (PU3NYECKOTO COACPNKAHUS B CETH
HNuTepHeT, caMOCTOSITENIbHO (POPMYIIUPYS TOUCKOBBIN 3aMPOC, HAXOIUTh
NyTH ONpEACNICHUs JOCTOBEPHOCTH TIOJYYeHHOM HH(OpManuu Ha
OCHOBE UMEIOIIUXCS] 3HAHUU U JOTIOJHUTEJIbHBIX HCTOYHUKOB

1.19

UCIIONb30BaTh MPU  BBHIMOJHEHUH y4eOHBIX 3aJaHUN  HAy4YHO-
NOMYJSIPHYIO JINTEPaTypy (U3UUECKOTO COAEp)KaHUS, CIPABOYHBIC
Marepuaibl, pecypcbl cetn  MHTepHer; Bmamers  npuémMaMmu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus MHYOpPMAIMH W3 OJHOU
3HAKOBOW CUCTEMBI B APYIYIO

1.20

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE
uHGOpPMaIlMU U3 HECKOJIBKUX HMCTOYHUKOB (DPU3MUECKOTO COJEpKaHus,
nyO0IMYHO IIPEICTABIATH pe3ynbTaThl IPOEKTHOM WIH
WCCJIEIOBATENBCKON IEATEIIBHOCTH, IPH 3TOM I'PaMOTHO HCIIONb30BaTh
W3YUYEHHBIM MOHSATUHHBIN ammapaT H3y4aemMoro pasiaena (QU3uku u
COMPOBOXK/IaTh BBICTYILJICHUE TMPE3EHTAUEH ¢ y4ETOM OCOOEHHOCTEH
ayJIMTOPUH CBEPCTHUKOB

1.21

MIPU BBINOJHEHUM YUYE€OHBIX MPOEKTOB M HUCCIEIOBaHUM (DU3NUECKUX
IIPOLIECCOB paCIPEAEATh OOS3aHHOCTH B TPYMIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJla4aMU, CJICAUTh 3a BHITIOJIHEHUEM IJIaHa JCHCTBUIMA
U KOPPEKTUPOBaTh €ro, ajfeKBaTHO OILICHMBATh COOCTBEHHBIM BKJIAJ B
NeSTEeTLHOCTh TPYIIIBI, BBICTPANBaTh KOMMYHUKATHUBHOE

B3aMMOJICUCTBHE, MPOSIBIISIE TOTOBHOCTH Pa3peniath KOH(IUKTHI

IIposepsemvbie snemenmul cooepoicanust (9 kracc)

Kon
pasjena

Kon
DJIEMEHTa

[IpoBepsieMble 3JIEMEHTBI COJACPIKAHUS

8

MEXAHWYECKUE ABJIEHUA

8.1

Mexanuueckoe ABWKEeHUE. MarepuanpHas Touka. Cucrema
OoTcUéTa

8.2

OTHOCHUTEILHOCTh MEXaHUUECKOTO JABHXKXCHHUA

8.3

PaBHOMEpPHOE NIPSMOJIMHENHOE IBUKECHUE

8.4

HepaBHomepHoe mnpsiMonuHeiiHOe pABkeHue. CpeaHsas U
MTHOBEHHAs! CKOPOCTh TeJla P HEPABHOMEPHOM JBHKEHUU

8.5

Yckopenue. PaBHOYCKOPEHHOE NMPSIMOJIMHEWHOE JIBUKEHUE

8.6

CBO6OI[HO€ magcHuc. OngwiTe! ["anumes

8.7

PaBHOMEpHOE nBMXEHHE MO OKpyx)HOCTH. [lepron m yvacrtora
oOpareHusl. JInneninas 51 yIjioBas CKOpPOCTH.
I{eHTpOCTPEMUTETBLHOE YCKOPEHUE




8.8

IlepBsiii 3ak0H HproTOHA

8.9 Bropoii 3akon HeioTona

8.10 Tpetuit 3akon HeroToHa

8.11 [TpyuHIMT CYTIePIIO3UITIN CHUJT

8.12 Cwuia ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHMs: CcuiIa TPEHUS CKOJIBKEHHUsS, CHJIa TPEHHS IMOKOS,
JPYTUE BUIBI TPCHUS

8.14 Cuna TSKECTH M 3aKOH BCEMHPHOIO TATOTEHUS. Y CKOpEHUe
CBOOOJTHOTO MaJICHUS

8.15 JBrxenune maHer Bokpyr Comnma. IlepBas kocmuyeckas
cKopocTb. HeBecoOMOCTh U meperpy3Kku

8.16 PaBHOBecHe MaTepuanbHON TOUKU. AOCOIIOTHO TBEPIOE TEIIO

8.17 PaBHOBeCHE TBEPHAOTO TENa C 3aKPEIJIEHHOM OCBHIO BPAIICHMUS.
Mowment cuiibl. LleHTp TsxecTu

8.18 Nmnynbce Tena. 3menenne nmmynsca. FiMimynsce criibl

8.19 3aKOH COXpaHEHHs UMITYJIbCa

8.20 PeaxkTnBHOE ABIKEHUE

8.21 Mexanuueckasi paboTa U MOIIIHOCTh

8.22 PabGota cun Tsbkectu, ynpyroctd, TpeHus. CBs3b DHEPTUU U
paboThI

8.23 [ToTeHumanbHast YHEPTUS TeJla, MOAHATOTO HaJ MOBEPXHOCTHIO
3emiu

8.24 [loTeH1manbpHasi 3HEPrUs CKATOU MPYKUHBI

8.25 Kunernueckas 3Heprusi. TeopeMa 0 KHHETUYECKON YHEPTUU

8.26 3aKOH COXpAaHEHUsI MEXAHUYECKON SHEPTUU

8.27 [IpakTtrueckue paboOTHI:
OmnpeneneHue cpeaHed CKOPOCTH CKOJBXEHHUsS Opycka WiIu
JBIDKEHUS [IAPUKA TT0 HAKIIOHHOM TUIOCKOCTH.
Omnpenenenve yCKOpeHHMs Tela TMpPU  PaBHOYCKOPEHHOM
JIBIDKCHUU 110 HAKJIOHHOM IIOCKOCTH.
HccnenoBanwe 3aBUCHUMOCTH TIyTH OT BpEMEHH IMIpH
PAaBHOYCKOPEHHOM JIBUKEHUM 0€3 HayadbHOW CKOPOCTH.
[TpoBepka rumoTe3bl: €Ciau NMPU PAaBHOYCKOPECHHOM BHIKECHHUH
0e3 HauaJdbHOW CKOPOCTH ITyTH OTHOCSTCS KakK Psii HEYETHBIX
YHCeIl, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJMHAKOBBHI.
HccnenoBanue 3aBUCUMOCTH CUITBI TPEHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.
Omnpenenenune kodhGuIreHTa TPEHUS CKOJIBKCHUSI.
Omnpenenenue KECTKOCTU NPY>KUHBI.
Onpenenenne pabOThl CWJIBI TPEHUS TP PaBHOMEPHOM
JBIDKEHUU TeJa 0 TOPU30HTATIBLHOU MMOBEPXHOCTH.
Omnpenenenre paboThl CUJIBI YIIPYTOCTH MPHU MOABEME Tpy3a ¢
MCTIOJIb30BaHNEM HETOJBHKHOTO U TIOJIBUKHOTO OJIOKOB

8.28 @u3znuecKkue SBICHUS B TMPUPOAE: TPUIMBBI U  OTJIUBHI,

JABHXKCHHUC IIJIAHCT ComHeunoi CHUCTCEMbI, pCAKTUBHOC IBHIKCHHNC
JKMBBIX OPTaHU3MOB




8.29

TexHuueckue yCTpOMCTBA: CHUIAOMETP, NATYMKU IIOJIOKEHUS,
PACCTOSIHUSI M YCKOPEHUSI, PAKETHI

9 MEXAHUYECKUE KOJIEBAHW A 1 BOJIHbI
9.1 KonebarenbHoe  nBukeHue. (OCHOBHBIE — XapaKTEPUCTUKU
KOJICOaHMI: IepUuo/l, Y4aCTOTa, aMILTUTY1a
9.2 MaremaTudyeckuii W TPYKUHHBIA MaATHUKU. [IpeBpamenue
HHEPTUU MPU KOJIeOATEITHLHOM JIBIXKCHHUH
9.3 3aryxaromue konebanus. Beinyxennsie koneOanus. Pezonanc
94 Mexannueckue BoOJHBI. (CBOICTBA MEXAHUYECKHX  BOJIH.
[IpomonpHBIC U TIOTIEpEYHBIC BOTHBL. J[JTMHA BOJHBI M CKOPOCTH
e pacmpocTpaHeHus. MexaHH4ecKre BOJHBI B TBEPIOM TeEIE,
CEHCMUYECKNE BOJIHBI
9.5 3ByK. [']poMKOCTB ¥ BhIcOTa 3ByKa. OTpaxKeHUe 3ByKa
9.6 Nudpa3Byk u yabpTpa3ByK
9.7 [IpakTruueckue pabOTHI:
OmnpeneneHue 4acToThl U Neproja KojieOaHuil MaTeMaTUYeCKOro
MasTHUKA.
OnpeneneHne 4acToThl M IEepUOJa KoJEeOAaHUN MPYKUHHOTO
MasTHAKA
UccnenoBanue 3aBUCUMOCTH nepuoaa KoJe0aHuit
MTOIBEIIICHHOTO K HUTH TPpy3a OT JUTHHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIEpHOJa KOeOaHUi MPY>KUHHOTO
MasTHUKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH TEepHOJa KoJeOaHUN Tpy3a,
MOJIBEIICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTHU MPYKUHBI.
M3mepeHune yckopeHust CBOOOJHOTO MaJAeHHUsI
9.8 @u3nyeckue SBICHUS B MPUPOJAE: BOCIPUITHUE 3BYKOB
YKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMHUYECKUE BOJIHBI, IyHAMH,
X0
9.9 TexHuyeckue ycTponcTBa: 3X0JIOT, UCII0JIb30BAHKE YIIbTPa3ByKa
B OBITY U TEXHHUKE
10 OJIEKTPOMATHUTHOE TIOJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI
10.1 DONEeKTPOMArHUTHOE  TOJIe.  DJIEKTPOMAarHUTHBIE  BOJIHBI.
CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana >1€KTPOMAarHUTHHIX BOJIH
10.3 DnekTpoMarHuTHast mpupojia ceera. CkopocTh cBeTa. BoaHoBbIE
CBOMCTBA CBETA
10.4 [IpakTrueckue pabOTHI:
W3ydeHne CBOWCTB DJIIGKTPOMATrHUTHBIX BOJH C ITOMOIIBIO
MOOUJIBLHOTO TeedoHa
10.5 dusnyueckue SBJICHHUS B TMPUPOJIC: OMOJIOTHYECKOE ICHCTBUE
BUJIUMOTO, YITPa(dHOJIETOBOTO U PEHTTEHOBCKOTO M3TyYCHUN
10.6 TexHudeckue yCTpONCTBA: MCMOJIb30BAaHUE AJIEKTPOMArHUTHBIX
BOJIH JIJI1 COTOBOM CBSI3U
11 CBETOBBIE SBJIEHUA
11.1 | Jlyuesas monens cera. icTOUHMKE CBETa




11.2

[IpssMOIIMHENHOE pacIpOCTPAaHEHUE CBETA

11.3 OTtpaxenue ceta. [1nockoe 3epkano. 3akOH OTpaKeHUsI CBETa

11.4 [Ipenomnenue cBera. 3akoH mpenomiieHuss cBeta. [lonHoe
BHYTpPEHHEE OTpakKeHHE CBETa

11.5 JIunza. Xox nydeit B TuH3E

11.6 OnTuyeckas cucreMa (horoanmnapara, MUKpPOCKOIIA U TEJIECKOMa

11.7 I'na3 kak onruyeckas cucrema. biim3opykocTh U TAIIbHO30PKOCTh

11.8 Paznoxenue Oemoro cBera B chnekrp. OmbiTel  HproToHA.
CrnoyxeHue CTeKTpalbHbBIX IBETOB. Jlucmepcust cBeta

11.9 [TpakTrueckue pabOTHI:
HccnenoBanue 3aBUCMMOCTH yIJla OTPa)XKEHUsI CBETOBOTO Jiyua
OT yTJia maJeHusl.
N3yyeHnne XapakTepuCTUK H300pakeHHs MpeaMeTa B IIOCKOM
3epKaiie.
HccnenoBaHue 3aBUCUMOCTH YTJIa IPEJIOMIIEHUS CBETOBOT'O JIy4a
OT yTJia majJieHus Ha TpaHulle "BO3yX - CTEKJIO".
[Tonyuenune u300pakeHU C TOMOIIBIO COOMpAIOIICH JIMH3HI.
Omnpenenenrne (GOKYCHOTO pACCTOSHUS M ONTHUYECKOW CHIIBI
coOuparonie JTUH3HI.
OTBITHI IO Pa3NIOKEHUIO OEJIOTO CBETA B CIIEKTP.
OmnBITHI IO BOCIIPUSTUIO I[BETA TIPEIMETOB MPU WX HAOTIOCHUH
4yepe3 [IBETOBbIE (PHIIBTPHI

11.10 dusnueckue ABieHUs1 B npupone: 3atMenus ConHua u JlyHsl,
1BE€Ta TeJl, ONTUYECKHE SIBICHUS B aTtMocdepe (uBeT HeOa,
pedpakuus, pagyra, MUPax)

11.11 TexHuueckue yCTpONCTBA: OYKM, TIEPUCKOI, QoToarmapar,
ONTUYECKUE CBETOBOIbI

12 KBAHTOBGIE ABJIEHUA

121 OmneiTel Pezepdopaa u mianerapHas mojenb aroma. Monenb
aroma bopa

12.2 HUcnyckanue W TOTJIOUNIEHUWE CcBeTa aroMoM. KBaHTBHL
JInHenyartele CieKTphl

12.3 PannoaktuBHOCTh. Anbha-, 6eTa- U TaMma-u3IydeHus

12.4 Crpoenue atomHoro sigpa. HykiioHHas Mozielib aTOMHOTO SiIpa.
N3oTonbl

125 PannoaktuBHble npeBpanienus. llepuon noypacnana aTOMHBIX
aaep

12.6 SnepHple peakuuu. 3aKOHBl COXPAHEHHsS 3apsI0BOIO U
MAacCCOBOTO YHCEIl

12.7 DHeprus CBsI3U aTOMHBIX sjiep. CBsi3b MacChl U SHEPTUU

12.8 Peaxmuu cunTesa u aenenus siaep. Mcrounuku sueprun ColtHia
U 3BE3]1

12.9 Snepnas sHepreruka. JlelcTBUE paAMOaKTUBHBIX U3JyYEHUN Ha
’KUBBIC OPTaHNU3MBbI

12.10 [IpakTruueckue pabOTHI:

Hab6nrogenue CruionHbIX ¥ JIMHEWYaThIX CIEKTPOB U3ITYUEHHUS.




HccnenoBanne TPEKOB: WM3MEPEHUE DHEPTUU YACTHIIBI  TI0
TOpMO3HOMY TTyTH (110 hoTOrpadusim).
W3mepenne pagnoakTUBHOTO (hoHA

12.11 duznueckue SIBJICHUS B MIpUPO/IC: €CTEeCTBEHHBIN

pa,Z[I/IoaKTI/IBHBIﬁ (1)OH, KOCMHUYCCKHUC JIYy4HU, PAIHOAKTHBHOC
HU3JIYYCHHUC IMPUPOJAHBIX MHUHCPAJOB, ﬂeﬁCTBHG PaaAnOaKTHBHBIX
I/I3J'Iy‘ICHI/If/'I Ha OpTraHM3M YCJIOBCKA

12.12 TexHudyeckne yCTpOHCTBA: CHEKTPOCKON, WHANUBUIYaTbHBIN

JO3UMCTP, KaMeCpa Bunbscona

Jl7is mpoBeIeHUs] OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o (usuke (naiee - OI'D
no (¢u3MKe) HCIONb3yeTCs TMepedyeHb (KoAu(pUKaTop) MpOBEpsSEMbIX TpeOOBaHUN K
pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTelIbHOM MNporpaMMbl OCHOBHOI'O OOILIEro
oOpa30BaHMs U FIIEMEHTOB COJEPKaHUS

IIposepsiembie na OI'D no uzuke mpebosarus K pe3yibmamam 0C80eHUsI OCHOBHOU
00pazo08amenvbHOU NPOSPAMMbL OCHOBHO20 00ule20 00pa308anus

Kon
MIPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUS K TPEAMETHBIM PE3yIbTaTaM 0a30BOTO
YPOBHSI OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
o61iero oopazoanus Ha ocHoBe OI'OC

1

[Tornmanue poau GU3NKK B HAYYHOU KAPTUHE MUPA;
c(hOpMUPOBAHHOCTh 0A30BBIX MPEACTABICHUNA O 3aKOHOMEPHOU CBSI3U U
MO3HABAEMOCTHU SIBIICHUN TIPUPOBI, O POJIU IKCIIEPUMEHTA B HU3HKE, O
cucremMooOpa3yroied posin (pU3MKU B pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTH, 00 2BOJOIMH (PU3NUECKUX 3HAHUHN U UX POJIU B
LIEJIOCTHOW €CTECTBEHHOHAYYHOU KapTUHE MUPA, O BKJIAJAE POCCUUCKHUX
U 3apyOCKHBIX YUEHBIX-(QU3UKOB B Pa3BUTHUE HAYKH, OOBSCHEHUE
IIPOLIECCOB OKPYIKAIOIIETr0 MUPA, Pa3BUTHE TEXHUKH U TEXHOJOTUN

3HaHus 0 BUAAX MaTepuu (BELWIECTBO U MOJIE), O IBUKEHUHU KaK Ccriocole
CYILLECTBOBAHMSI MATEPUH, 00 aTOMHO-MOJIEKYJISIPHOW TEOPUU CTPOEHUS
BEILIECTBA, O (PU3UUECKOU CYITHOCTH SIBJICHUIN MPUPOJIbI (MEXaHUUECKUX,
TEIJIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX );

YMEHUE Pa3InyaTh SBJICHHS MO OMUCAHUIO UX XAPAKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SIBICHUE;
YMEHHE PACIIO3HABATh MPOSBICHUE U3YUYEHHBIX (U3NYECKUX SBJICHUI B
OKPYAaIOIEM MUPE, BBIIEISIS UX CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH)

Brnagenne ocHOBaMH NOHATUMHOIO anmnapara ¥ CUMBOJIMYECKOTO SI3bIKa
(GU3UKY ¥ UCTIOJIB30BAaHUE UX IS pelieHUsT yueOHbIX 3a/1ay;

YMEHUE XapaKTepu3oBaTh CBOMCTBAa Tei, (U3NYECKUE SBJICHUS W
MIPOIIECCHI, KCTO0JIb3YS (DYHIaMEHTaIbHBIE M YMIUPUIYECKHIE 3aKOHBI

YMeHue onuchiBaTh U3y4eHHbBIE CBOMCTBA TeI U (DU3NUYECKUE SBIICHMUS,
UCIIOJIB3YS (PU3MYECKUE BETUYNHBI

Brnanenne ocHOBaMuM METOJOB HAyYHOTO TIO3HAHUSA C Y4E€TOM




COOJII0IeHMSI ITPaBUJI 0€30IIaCHOTO TpyAa:

HabOmoieHNe (PU3HUECKUX SBJICHUI: YMEHHE CAaMOCTOSITENIbHO COOMPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U3 JJaHHOTO Habopa 000py10BaHUS 110
WHCTPYKIIMHU, OMHCHIBATh XOJ OIbITa U 3alHChIBaTh €r0 Pe3yJbTaThl,
(dbopMyIHpOBaTh BHIBOIKI;

NPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEIUYHUH:
yMEHUE IUIAaHUPOBAaTh  HM3MEPEHHs, CaMOCTOATENbHO  cOoOMpaTh
AKCIIEPUMEHTAIbHYIO YCTAHOBKY 1O MHCTPYKIIUH, BEIYUCIISATH 3HAYCHHUE
BEJIMYMHBI M aHATU3UPOBATH IOJNyYEHHBIE pPE3yIbTaThl € Y4ETOM
3aJJaHHOH MOTPEITHOCTH PE3yIbTaTOB U3MEPEHUI;

NPOBEICHUE  HECIOXKHBIX  OKCIEPUMEHTAIBHBIX  HCCJIECIOBAHUM;
CaMOCTOSITENIFHO ~ COOMpaTh  AKCIEPUMEHTAIbHYIO  YCTAHOBKY H
IPOBOJNUTH MCCIIEIOBAHUE 10 MHCTPYKIIMH, MIPEACTABIATH MOTYyUCHHBIC
3aBUCHUMOCTH (PU3WYECKUX BEIWYMH B BHJAE Tabmui U TpaduKoB,
YUUTHIBATh  MOTPEIIHOCTH, JIeJaTh BBIBOJBI MO  pe3yjbTaTam
UCCIIEI0BAHMSI

[lonnmaHue xapakTepHBIX CBOMCTB (M3HUECKUX MOJEIeH (MarepuaibHas
TOYKa, a0COJIOTHO TBEPAOE TENO, MOJIEIN CTPOCHHUS Ta30B, KUJIKOCTEH U
TBEPJBIX TeJ, IJIAHETapHAsT MOJENIb aTOMa, HYKJIOHHAsI MOJIeJIh aTOMHOTO
A]ipa) U YMEHUE MPUMEHSTh UX JIJIsl 00bICHEHUs] (PU3UUYECKUX MTPOIIECCOB

YMeHne 00bICHATh (PU3UUYECKUE TTPOLIECCH] M CBOMCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CHUTyallMid NPaKTUKO-OPUCHTUPOBAHHOTO XapakTepa, B
YAaCTHOCTH, BBIABJIAThL NPUYUHHO-CJICACTBEHHBIE CBSI3M U CTPOUTH
OOBSICHEHHE C OIMOpPOM Ha W3YYEHHbIC CBOMCTBA (PUBMUECKUX SIBJICHUH,
(dbu3nYecKe 3aK0HbI, 3aKOHOMEPHOCTH U MOJIEITN

VYMeHue pemarb pacy€THele 3a1aun (Ha 0asze 2 - 3 ypaBHEHUI), HCIOb3Ys
3aKOHBI U (POPMYIIBI, CBSI3BIBAIONINE (PU3NIECKUE BETUUMHBI, B YACTHOCTH,
3alMChIBaTh KPAaTKOE YCIOBUE 3a/1ayM, BBISBISATh HEJOCTAIOLIUE TaHHbIE,
BBIOMpATh 3aKOHBI W (OPMYJBI, HEOOXOAuUMBbIE Mg €€ pelIeHus,
UCIIOJIb30BaTh CIPABOYHBIC JaHHbBIE, MPOBOJIUTH PAcu€Thl U OLCHUBATh
PEATUCTUYHOCTD MOJIYYEHHOT'O 3HaUY€HUsI (PU3NYECKON BEIMUMHBL, YMEHHE
OINpENENATh Pa3MEPHOCTh (PU3MUECKON BEJIUYUHBI, TOJYYEHHOM MpH
pElICHUH 3aJ]auu

YMeHue xapakTepu30BaTh MPUHILIMIIBI JEHCTBHUS TEXHUUYECKUX YCTPOMCTB, B
TOM 4Hucje OBITOBBIX MPUOOPOB, M MPOMBILUIEHHBIX TEXHOJIOTMYECKUX
MPOLIECCOB 0 WX OMHCAHUIO, UCTIONb3Ys 3HAHMS O CBOMCTBAX (PU3MUECKHUX
SBJICHUA U HE0OXOANMbIE (PU3nYecKre 3aKOHOMEPHOCTH

10

YMeHHE HCIIOIh30BaTh 3HAHUS O (PU3NUYECKHX SBJIICHUSX B IOBCEIHECBHOU
KU3HH 711 oOecrieueHrs Oe30MacCHOCTH TpH OOpaimieHuu ¢ OBITOBBIMU
npubopaMu M TEXHUYECKUMU YCTPONUCTBAMH, COXPAHEHUS 370POBbS U
COOJIIOJICHUST HOPM JKOJOTHYECKOTO TIOBEACHHS B OKpYKAIOIIEH cpene;
MOHUMAaHUE HEOOXOJAMMOCTH TPUMEHEHUS JIOCTHKEHUH (GU3UKA U
TEXHOJIOTUH VISl pallMOHATIBLHOTO MPUPOJIOTIOIE30BAHUS

11

OnepiT mOHMCKA, TpeoOpa3oBaHUs W TNpPEICTaBlieHUs UH(opManuu
(bu3MUecKoro  coaepX aHusi C  HMCIOJb30BaHHUEM  HH(OpPMAIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJOTUH;




YMEHHE OLEHUBAThH JOCTOBEPHOCTh MOTYYEHHON MH(OpMAlMU HA OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEJIbHBIX HCTOYHUKOB;

YMEHUE MCIOJIb30BaTh MPHU BBITOJHEHUH YYE€OHBIX 3aJaHUl Hay4yHO-
MOMYJSPHYIO  JIUTEpaTypy (U3MYECKOTO COJCp)KAHUS, CIIPABOYHBIC
MaTepualibl, pecypcol cetu NHTepHeT;

BIaZieHUEe 0a30BBIMU HABBIKAMH IIPeoOpa3zoBaHus UHPOPMALUUA U3 OJAHOU
3HAKOBOM CHCTeMbl B JIpYyIyl0; YMEHHE CO3/1aBaThb COOCTBEHHbBIC
MMCbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE MH(POPMAIIMU U3 HECKOJIBKHUX
VMCTOYHUKOB

Ilepeuens anemenmos cooepoicanus, npogepsemuvix Ha OI'D no guzuke

Kon [IpoBepsieMblii JIEMEHT COJIEPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
1.1 Mexanuueckoe aBwxkeHHEe. MarepuanbHasg Touka. (Cucrema OTCYéTa.
OTHOCHUTEJIBHOCTD JBUKEHUS
1.2 PaBHOMeEpHOE U HEpaBHOMEpHOE ABMXKeHUE. CpenHsis ckopocTb. DopMyiia i

BBIYMCIICHUS CPETHEW CKOPOCTH:

Ve =
Tt

1.3 PaBHOMepHOG HpHMOHHHeﬁHOG JABUOXKCHHUC. 3aBUCHUMOCTD KOOpAIWHATBI TCJIa OT
BPCMCHH B CJIy4aC paBHOMCPHOI'O HpHMOHHHGﬁHOFO JABUXKCHMUS

X(D)=X g+V «t.
I'paduixky 3aBUCMMOCTH OT BpPEMEHHM JIi MPOEKUUU CKOPOCTH, MPOEKIIHH

[IEpEMEIICHNS, MYTH, KOOPAMHATHI IIPU PABHOMEPHOM IPAMOJUHENHOM
JNBHKCHUU

1.4 3aBUCUMOCTh KOOPJIMHATHI T€lla OT BPEMEHU B CIy4a€ PaBHOYCKOPEHHOTO
MPSIMOJIMHEUHOTO JIBUKECHUS

2
x(t):x0+voxt+a,(- t?

CDOpMy.TIBI A1 IIPOCKIMKU TICPCMCUICHUA, ITPOCKOHNU CKOPOCTH MW IIPOCKIHH
YCKOPCHH: ITPHU PABHOYCKOPCHHOM HpHMOHHHCﬁHOM JABHUKXCHHNU

2
&(t):VOX‘t+EB<‘ t?

\' x(t)=V 0x+a X't y

alt)=const




2 2 _
V2x _le - Za@( )

I'paduxy 3aBUCHMOCTH OT BpPEMEHHU JUIsl MPOEKIMU YCKOPEHHUSI, MPOEKIIMU
CKOPOCTH, MPOEKLUHH MEPEMEIICHHS, KOOPAUHATHI IMPU PAaBHOYCKOPEHHOM
MPSIMOJIMHEMHOM JIBUYKEHUU

1.5

CBobonnoe nanenue. GopMyiibl, ONUCHIBAIOIINE CBOOOJHOE MAJCHNE TeNa 110
BEPTUKAIM (JIBMKEHHE Tella BHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTHU
3emnu). ['paduku 3aBUCMMOCTH OT BPEMEHU MJsl TMPOEKIUH YCKOpPEHUS,
HPOCKIIMH CKOPOCTH M KOOPAWHATHI TNPH CBOOOJHOM TAJCHUU Tela TI0
BEPTUKAJIH

1.6

CKOpOCTh PaBHOMEPHOTO JBIDKCHHS Tejla IO OKpyxkHocTH. HampapiieHue
CKOPOCTH.

dopmyna 1y BBIYMCIECHUS CKOPOCTH 4Yepe3 paauyc OKPYKHOCTH M TICPHO
oOpallleHus:

HGHTpOCTpeMHTCHBHOG YCKOPCHHC. HaHpaBJIeHI/IG OCHTPOCTPEMHUTCIIBHOT'O
YCKOPCHHA. q)OpMYHa AJIA BBIYHUCIICHUA YCKOPCHHA!

_v
&%= R

dopMmyia, CBSI3bIBAIOIIAS TIEPUOJT U YACTOTY OOpaIlICHHUS:

=L
T

1.7

Macca. IInotHocTs BemecTBa. @opmyiia 11l BBIYUCIEHUS IUIOTHOCTH:

m

\Y

1.8

Cuia - BekTopHas pusnyeckast BennurnHa. CI0KEeHHe CUIT

1.9

SAsnenne nnepuuu. Ilepoiit 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:
F=m-a

ConarnpaByieHHOCTh BEKTOPA YCKOPEHUA TeJla U BEKTOpPA CUJIbI, I€HCTBYIOIIEH
Ha TEJIO

1.11

Bzaumopericteue Tein. Tpetuii 3akoH HeroToHa:

Fz B _Fl

—2




1.12

TpeHI/Ie ITOKOs U TPCHUC CKOJIbKCHU . CDopMyna JJI1 BBIYUCIICHUA MOAYJISL CUJIbI
TPCHUA CKOJIbKCHUA!

Fop=n-N
1.13 | dedopmarus Tena. Yopyrue W Heynpyrue aepopManuud. 3aKOH YHOPYroi
nedopmanuu (3akoH ['yka):
F=k-Al
1.14 | BcemupHoe TAroTeHHEe. 3aKOH BCEMUPHOTO TSITOTEHUS:
m -
F=G ——
R2
Cuna 1spxecTu. Y CKOpeHHe CBOOOHOTO MaeHMUS.
®dopmyna 17151 BBIYUCIIEHUS CUIIBI TSDKECTU BOJIM3U MOBEPXHOCTU 3€MJTH:
F=mg.
JBwxenne tmuaHeT Bokpyr Connuma. IlepBas kocMmuueckas CKOPOCTb.
HeBecomMocTh 1 nieperpysku
1.15 | Ummynsc Tena - BeKTopHas (pu3nuecKasi BeIU4rHa.
p=mv
NMItynbsC cUCTEMBI TEII.
WN3menenne ummnyibca. MiMmysibe cuiel
1.16 3aKOH COXpaHEHUS UMITYJIbCa JJIsl 3AMKHYTOM CUCTEMBI TEIL:
P =mV, +my, =const
PeakTuBHOE nBUXKEHUE
1.17 | Mexanuueckas padbora. @opMyina sl BBIUUCIECHUS PaOO0ThI CUIIBIL:
A=Fscosa
MexaHnyeckast MOIITHOCTD:
A
t
1.18 Kunernueckas u noTeHUIHaIbHAS SHEPTUSL.

d)opMyna JJIA BBIYHMCIICHUS KUHETUUYECCKOU OHCPIruu:




Teopema 0 KHHETHYECKON YHEPTUH.
@opMyna sl BBIYMCICHHS NMOTEHUMAIbHOW SHEPIUU TeENa, MOIHATOIO Hal
3emuéii:

E ,=mgh
1.19 | MexaHnuueckasi SHEPIus:

E=E«+E,.

3aKOH COXpaHEHUSI MEXaHNYECKOU sHeprun. @opmyra i 3aKOHA COXPAHEHUS

MEXaHHUYECKON YHEPTUH B OTCYTCTBUE CUJT TPEHUS:

E=const.

ITpeBpaiiieHrie MEXaHUYECKOM SHEPTUH TIPU HAJTMYUU CUJIBI TPCHUS
1.20 [IpocTeie MexaHu3MBL. "30J10TO€ NPABUIIO" MEXAHUKHU.

Peruar. MOMeEHT cuIIbL:

M=FI.

VYcnoBue paBHOBECHS phlyara:

M 1+M o+...=0.

[ToaBr>KHBIM M HENOABYKHEINA OJIOKH.

_ A1one3Ha51
n= N

KII/] mpocThIX MEXaHU3MOB, aTpatienias
1.21 JlaBneHue TBEPAOTO Tea.

®opwmyna sl BBIYUCIEHUS JaBJICHHS TBEPAOTO Tea:

_F

P=3

JlaBnenue raza. AtmocepHoe gaBiIcHHE.

I'mapocratnueckoe AaBJIECHUE BHYTPHU KUJKOCTH.

®opmyna Juisl BBIYUCICHUS JABJICHHUS BHYTPH KUIKOCTH:

P=PgN+P arw
1.22 3akoH [lackans. ['mapaBiandeckuii mpecc
1.23 3akoH Apxumena. Popmyna I ONPEACIEHUS BBITAIIKUBAIOUIEH CHIIBL,

JNEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B XKUIAKOCTD WUJIU ra3:
F ApX:ng.

VYcnosue ninaBanus Tena. [InaBanue CYJ0B 1M BO3YyXOIIJIABAHHC




1.24

Mexannuyeckue konebanus. AMILTUTY/a, IEPUO]] U YaCTOTa KOJeOaHMil.
1

T

dopmya, CBSI3bIBAIOIIAsL YACTOTY U NEPHOA KOJEOAHU:

1.25

MaremaTnyeckuii M NPYXWHHBIA MasATHUKU. [IpeBpamenue sHeprum npu
K0JIe0AaTeIbHOM JBUKEHUU

1.26

3aTyX3IOHIHe KOJICOaHHS. BI)IHy}K,ZIeHHI)IG koyicOanus. Pe3onanc

1.27

MexaHU4eCKHUE BOJIHEL. HpOI[OJII)HBIC H IIOIICPCYHBIC BOJIHEI. ]_—[J'H/IHa BOJIHBI U
CKOpPOCTB paCIIpOCTPAaHCHHA BOJIHBI:

A=v-T

1.28

3ByK. I'poMKOCTB M BbICOTa 3ByKa. OTpa)k€eHUE 3BYKOBOW BOJIHBI Ha T'PaHULE
IByX cpen. IHdpa3Byk U ynbTpa3ByK

1.29

[IpakTrueckue padOThI

N3mepenne cpenHel MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHJIBI; KECTKOCTH
PY>XUHBI, KOADPUIIMEHTa TPEHUS CKOJIbKECHUS; PaOOThl CHIIBI TPEHUS, CHJIIBI
YOPYTOCTH; CPEIHEH CKOPOCTH JBHXKEHHUS OpycKa M0 HAKJIOHHOM IIJIOCKOCTH;
yCKOpeHHs OpycKa IpH JBM)KCHUU I0 HAKJIOHHOM IIJIOCKOCTH; YacTOTHI U
nepuoaa KojeOaHuW MaTeMaTHYeCKOro MasTHUKA; 4YacTOThl M TEpHOJIa
KOJIeOaHUH TIPYKMHHOTO MasTHUKA; MOMEHTA CHJIbI, IEHCTBYIOIIETO Ha PhIYar;
paboOThl CUJIBI YIIPYTOCTH TPH TMOABEME Tpy3a C MOMOIIBIO HEMOIBHKHOTO
0J10Ka; paObOTHI CHIIBI YIIPYTOCTH TPH MOABEME TPy3a ¢ IIOMOIIBIO TTOIBIKHOTO
OJ0Ka.

HccnenoBanue 3aBUCMMOCTH apXMMEAOBOM CHIIBI OT 00BbEMa MOrPYKEHHOM
YaCTH TeJIa ¥ OT IJIOTHOCTH JKHIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHJIBI
OT MacChI TeJa; CHJIBI TPEHHS CKOJBKEHHUS OT CHJIBI HOPMAJIBHOTO JaBJICHUS U
OT pojia TOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HUKAFOIICH B MPYKUHE, OT CTCIICHU
nedopManuy IPYyKUHBL, YCKOPEHUs OpycKa OT yria HaKJIOHa HaIlpaBIISIONICH;
nepuojaa (4acToThl) KoJieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TICPHO/Ia
KOJIeOaHWH MPYKUHHOTO MasSTHHUKA OT MAacChl Irpy3a U KECTKOCTHU TPYKUHBL;
UCCIICIOBAHUE HE3aBHCHUMOCTH TIepHojaa KOJeOaHWM HUTSHOTO MasTHHKA OT
Macchl Ipy3a.

ITpoBepka ycimoBHsl paBHOBECHS pblyara

1.30

@u3nyecKkue SBJICHUS B NPUPOJEC: NPUMEPHl IBHKEHUS C Pa3JIMYHBIMU
CKOPOCTSIMH B KMUBOW U HEKUBOM MPUPOJIE, NEUCTBUE CHIIBI TPEHUS B IPUPOJE
U TEXHUKE, NMPUIMBBI U OTJIMUBBI, ABWXKEHHE IUIaHET COJIHEYHOM CHUCTEMBI,
PEaKTUBHOE ABMKEHHE KUBBIX OPTaHU3MOB, PbIYaru B TEJIC YEIOBEKA, BIUSHHE
aTMOC(EpHOro JaBJICHMS Ha XKUBOM OpraHu3M, IUIABAHHE PbIO, BOCHPUATHE
3BYKOB KHBOTHBIMH, 3€MJICTPSICEHUE, CECMUYECKUE BOJIHBI, IlYHAMH, X0

1.31

TexHuueckre yCTpOMCTBA: CIUJIOMETP, AATYUMKHU IIOJIOKEHUS, PACCTOSHUS U
YCKOpPEHHUSI, JUHAMOMETpP, TMOJIIUIHUKNA, PAaKEThl, pblyar, MOABUKHBIA H
HETIOABMKHBIA OJIOKHM, HAKJIOHHAS TIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY,
COOOMIAIOIITNECS] COCY/IbI, YCTPOMCTBO BOAOMPOBO/IA, TUAPABIMUECKHUIN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPITHEBOW HACOC, apeoMETp, IXOJIOT,
UCIIOJIb30BaHUE YJIBTPAa3BYyKa B OBITY U TEXHUKE

TEIIJIOBBIE ABJIEHUA

2.1

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUHM  CTPOEHUS




BEIIECTBA.
Mopenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucranmmaeckue n amopdHbIe Tena

2.2 JIBuxenue yactull BemiecTBa. CBSI3b CKOPOCTH JABMKEHHUS YaCTUI[ C
TemriepaTypoil. bpoyHoBckoe aBuxenue, nuddysus
2.3 CmauuBaHMe ¥ KaWJUIIPHBIC SIBJICHUS
2.4 TennoBoe pacMpeHne 1 CkaTue
2.5 TennoBoe paBHOBECHE
2.6 BryTtpennss saeprus. Pabora m Termonepegadya Kak CHOCOOBI M3MEHCHHUS
BHYTPEHHEN YHEPTUH
2.7 Buel Teronepenayn: TeI0ONPOBOJHOCTh, KOHBEKITUS, H3ITYyUCHHE
2.8 HarpeBanue wu oxjaxnaenue Tea. KoaumdecTBO TEIUIOTHL. Y jelbHas
TEIUIOEMKOCTB:
Q=cm(t,-t)
2.9 3aKOH COXPAHEHMsI SHEPIHMH B TEIUIOBBIX MpoOLEccax. YPaBHEHHUE TEIIOBOIO
Oastanca:
Q1+Q.+...=0
2.10 | Ucmapenue u koHjaeHcarus. V3MeHeHHWe BHYTpPEHHEH SHEPTrHU B TIPOIECCE
UcrapeHuss U KoHJeHcanuu. KuneHue >XKMIKOCTH. VYnenabHass TeIuioTa
napooOpa3oBaHUsI:
1=
m
2.11 | BmaxxHOCTB BO3TyXa
2.12 [InaBnenne wu kpucrasmmsauus. V3mMeHeHHe BHYTPEHHEW DJHEpPruu INpH
TUTABJICHUU M KPUCTAJUIM3AMK. Y AeNIbHAS TETUIOTA MJIaBICHUS:
=2
m
2.13 | BHyTpeHHSsT DHEpPTruUs CrOpaHHsS TOIUIMBA. YJENbHas TEIIOTa CrOpaHHs
TOTLIINBA:
e
m
2.14 ITpuHnmner paboTel TeruoBbIx aBuratenaci. KIIJ[ remioBoro npurarens
2.15 | IIpakTrueckue paboThI

HN3mepenue yaenbHor TEINIOEMKOCTH METAJUIMYECKOTO UIIMHIAPA; KOJIMYECTBA
TEIJIOTHI, TMOJYYEHHOI'O0 BOJIOM KOMHATHON TeMmmeparypbl (PUKCHUPOBAHHOM
Macchbl, B KOTOPYI OINYIIEH HAarpeTbld LWIWHIP; KOJHWYECTBA TEIUIOTHI,
OTJAAHHOI'O HArpeThIM LHJIWHAPOM, IIOCJIE OIYCKAaHUSA €r0 B BOAY KOMHATHOM
TEMIIEPATypbl; OTHOCUTEJIbHOM BIIAJKHOCTUM BO34yXa; YAEIbHOW TEIJIOTHI
naBjieHus Jnbaa. lccnenoBaHWe UW3MEHEHUs TEMIIEpaTypbl BOJBI IpU
Pa3IMYHBIX YCIOBUSX; SIBJICHUS TEIJIO0OMEHA MPHU CMEIIMBAHUU XOJIOAHOU U
ropsiuey BOJIbI; IPOLECCA UCTIAPEHUS




2.16

duszuyeckue sIBICHNUS B MPUPOJIE: TOBEPXHOCTHOE HATSKEHHUE U KaHUISIPHbIE
ABJICHUS B TIPUPOJIE, KPUCTAIUIBI B MpHUpoae, u3inydenne ComHIla, 3aMep3aHue
BOJOEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, MHEsl, CHEra

2.17

TexHnueckue yCTporucTBa: KaWJUISPBI, TPUMEPHI HCIIOIb30BAHMS KPUCTAILJIOB,
KUJAKOCTHBIA TEPMOMETP, JATUUK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILJICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, NTapoBasi TypOUHA, ABUTATENIb BHYTPEHHETO
CropaHusi

OJIEKTPOMAT'HUTHBIE ABJIEHWA

3.1

Onextpusanys Teil. JIBa BUJa JIEKTPUYECKHUX 3apsI0B

3.2

B3anMozeiicTBue 3apskeHHbIX Ted. 3akoH KynoHa

3.3

3aKOH COXpaHEHUs IEKTPHUECKOTO 3apsiia

3.4

Onektpuyeckoe mosne. Hanpssk€HHOCTh anexkTpudeckoro moss. [IpuHnun
CYTIEPIIO3UIINH JIEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocutenn QJICKTPUYCCKUX 3apsaa0B. I[eﬁCTBHG QJICKTPHUYCCKOI'O IIOJIsI Ha
QJICKTPHUICCKUC 3aPAIbI. HpOBOI[HI/IKI/I N JUDJICKTPHUKH

3.6

ITocTOSIHHBIN SJIEKTPUYECKHN TOK. J[eHCTBUSA dIIeKTprUYeCKOro Toka. Cuia Toka.
Hanpsixenue.

-4
I_t

u=2
g

3.7

DNEKTPUYECKOE COMPOTUBICHHUE. Y IETBbHOE IJIEKTPUUECKOE COIIPOTHBIICHHE:

_ol
R=1

3.8

3akoH OMa 1 y4acTKa 3JIEKTPUYECKOM LEIHN:

3.9

HOCHeI[OBaTeHBHOC COCANHCHUC ITPOBOJHUKOB!
| =1, U=U1+U,; R=R+R.,.

HapannenLHoe COCANHCHHUC ITPOBOJAHUKOB PABHOI'O COIIPOTHUBJICHUSA:

|\>|,Am

U=Ugy; I=11+1 5

CmMernianHbIe COCANHCHUA ITIPOBOJHHNKOB

3.10

PaboTta 1 MOIITHOCTB ANEKTPUUSCKOTO TOKA.

A=U-I-t; P=U"I

3.11

3akoH J[xoyns - Jlenna:




Q=I%R-t

3.12 OneiT Opcrena. MarHuTHOe Mojie MPSIMOTO MPOBOJHUKA C TOKOM. JInHum
MarHUTHOM MHIYKIUH

3.13 | MarHuTHOE€ 1OJie MOCTOSHHOTO MarHuta. BzanmopeicTBUE NOCTOSHHBIX
MarHuTOB

3.14 JleficTBE MarHUTHOTO TOJIs1 HA IPOBOJAHUK C TOKOM

3.15 Oneitel @apanes. SABneHue snekTpoMarauTHOM nHayKuuu. [Ipasuio Jlenna

3.16 | [IpakTuueckue paboOTHI
H3mepenue  AIEKTPUYECKOTO  COMPOTHUBICHUS  PE3UCTOpPA;  MOIUIHOCTH
AIIEKTPUYECKOTO TOKA; pabOTHI AIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CHUJIBI TOKA, BO3HUKAIOIIETO B IPOBOJHHUKE
(pe3ucTopsl, IaMIIOUKa), OT HAMPSKEHHS Ha KOHIIaX IPOBOAHMKA; 3aBUCUMOCTH
COIIPOTHUBIICHUS OT JUIMHBI IPOBOIHUKA, TUIOIIAIU €TO MONEPEYHOI0 CEUCHUS U
yJI€IBHOTO COMPOTHUBIICHUS.
[IpoBepka nmpaBuiia i AIEKTPUYECKOTO HATIPSKEHUSI IPU TIOCIIE10BATEIbHOM
COEIMHEHUM TPOBOJHUKOB; IMpaBWIa JUIsl CUJbl 3JEKTPUUECKOTO TOKa IpHU
napauleJIbHOM COEIMHEHUH MPOBOJIHUKOB (PE3UCTOPHI U JJAMIIOUYKA)

3.17 | ®usuyeckue sBICHUS B MPHUPOJAEC: DIIEKTPUUECKUE SIBICHUS B aTMmocdepe,
ANEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE 10JI€ 3eMIIH, APEr( MOIOCOB,
POJIb MAaTHUTHOTO TIOJIS JUTSI )KU3HM Ha 3eMJIe, MOJIIPHOE CHUSHUE

3.18 | Texuuyeckue yCTpOMCTBA: DJIEKTPOCKOI, aMIIEPMETP, BOJBTMETpP, PEOCTar,
CUETYMK  DICKTPUUECKONW SHEPTruH, JJIEKTPOOCBETUTEIBHBIE MPUOOPHI,
HarpeBaTelIbHbIE ANIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
OPEIOXPAHUTEIHN, DJIEKTPOMArHUT, 3JIEKTPOJIBUraTellb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DJIeKTpOMarHuTHbIe BOJIHBI. [IKana 31€KTpOMarHuTHBIX BOJIH

3.20 | JIyueBas monenb cBeta. [IpsMonnHeliHOe pacpoCTpaHEeHUE CBETa

3.21 | 3axkoH oTpaxenwus cBera. [lmockoe 3epkao

3.22 | Ilpenomiienue cBeTa. 3aKOH MPEJIIOMIJICHHUS CBETa

3.23 Jucnepcus cBera

3.24 | Jlunza. Xox nyueit B muH3e. DokycHoe paccTosiHue nuH3bl. OnTuyueckas cuiia
JIMH3BI:
D=1/F

23.25 | I'ma3 xak ontuueckas cuctema. OnTudeckre mpuoopsl

3.26 | [IpakTrueckue paboOThI
N3mepenne onTUYecKo Cuibl coOuparomed JuH3bl; (POKYCHOTO PaCCTOSTHUS
cobuparonieid JUH3BI (MO CBOWCTBY paBEHCTBA pa3MEpoOB IMpeaMeTra u
N300pakeHHs, KOT/Ia MPEAMET PacrojokKeH B ABOMHOM (hOKyce), oKa3aTesl
MPEIOMIICHUS CTEKIIA.
HccnenoBanne cBoOWCTBA HM300pa)X€HUsS, TOJYYCHHOTO C  TTOMOIIBIO
coOuparomield JUH3bI, U3MEHEHUs! (POKYCHOTO PACCTOSHUS JBYX CIOXKEHHBIX
JIMH3; 3aBUCUMOCTH YIJIa MPEJIOMJICHHsI CBETOBOTO JIyda OT yrja MaJeHus Ha
rpa”Huie "BO3/yX - CTEKJI0"

3.27 Odusznueckue sBiIeHUs B npupoje: 3armeHus CosHna u JIyHbI, 1BETa Tel,




ONTUYECKUE SIBJICHUS B aTMocepe (LBeT Heba, pedpakiiusi, paayra, MUPax)

3.28 | TexHuyeckue yCTpOMCTBA: OYKH, MEPHUCKOMN, QoToanmapaT, ONTHYECKUE

CBETOBOJIbI
4 KBAHTOBBGIE ABJIEHUA

4.1 PannoaktuBHOCTH. Anb(a-, 6eTa-, raMMma-u3nyuenus. Peakuuu anbda-u 6eta-
pacmnaja

4.2 Omnsitel Pesepdopna mo paccesnuto anbda-yactui. [lmanerapnas Momens
aToMa

4.3 CoctaB atromHoro spa. M3otombl

4.4 Ilepron mosrypacmiajia aTOMHBIX SIAED

4.5 SnepHble peakiiy. 3aKOHbI COXPaHEHUs 3apsiI0BOTO M MACCOBOT'O YHUCEI

4.6 @dusnyeckue SBICHUS B INPUPOJE: €CTECTBEHHBIM paJuOaKTUBHBIA (OH,
KOCMHYECKHE JIy4d, DPAJUOAKTUBHOE MW3JIyYEHHUE MPHUPOJHBIX MHHEPAJIOB,
JEeICTBHE PaIMOAKTUBHBIX M3JTyYEHUI Ha OpraHU3M YeJIOBEKa

4.7 TexHu4yeckre yCTporuCTBa: CIEKTPOCKOI, HHANBULYAIBHBIN T03UMETD, KaMepa

BI/IJ'IBCOHa, AACPpHAas SOHCPIrCTUKaA

Yuebno-memoouueckoe obecneuenue oopazosamenvHo2o npoyecca

1. ITepermkun .M., IBanoB A.U. «®u3zuka: 7-i kitacc: 6a30BbIM yPOBEHB: YUCOHHUK.

2. [lepeimkua .M., iBanoB A.U. «®u3suka: 8-t kiacc: 6a30BbIi YPOBEHb: YICOHUK.

3. Ileppimikun .M., I'ytauk E.M., BanoB A.W. u npyrue «®Pusuka: 9-ii kmacc:
0a30BBIl YPOBEHB: YUSOHHUK.




OBIIEOBPA30OBATEJIbHAAA ABTOHOMHAS HEKOMMEPYECKAS OPI'TAHU3ALIUA

"JINJAEPBI-M"

AHHOTanus K pado4eil nporpamMme yuyeOHoro npeamera «®@u3znka» (60a30Bblii ypOBEHb)
(OcHoBHasi oOpa3oBaTe/ibHAsI MPOrpaMMa OCHOBHOI0 00111ero 00pa3oBaHusi)

Kpurepun Onucanue Kpurepus
ITonHnoe HanMeHOBaHUE Pabouas nporpamma o yueOHomy npenmety «Pusnkay (6a30BbIit
IPOTrpaMMBbI YPOBEHB) JIJIs1 00yJaronmxcs /-9 KiaccoB

YpoBeHb 00pa3zoBaHus

OcHoBHOEe o0111ee 00pazoBaHue

Kiacc

7-9

HopmaruBHas ocHOBa
pa3paboTKU IPOTrpaMMBI

- [Ipuka3 Munucrepcrsa npocseuienust PO ot 31 masa 2021 r. Ne 287
"O6 ytBepkaeHun (peaeparbHOTO TOCYIapCTBEHHOTO
00pa30BaTEeNLHOTO CTaHapTa OCHOBHOTO 00IIero oopazoBanus',;

- [Ipuka3z Munuctepctsa npocpenieHus PO ot 18 masg 2023 r. Ne 370
"O0 yTBepxkaeHUU (eaepaTbHON 00pa30BaTEIBLHON MTPOrPAMMEI
OCHOBHOTO 00111eT0 00pazoBaHus"

Cpox peanuzanuu
IPOrpaMMBbI

3 roma

KomnnuecTBo yacoB 1o
porpamme BCEro
WHTEHCUBHOCTD B HEIEIIO

Bcero no nporpamme: 238 yacor
NHTEHCHUBHOCTS:

7 xnacc — 68 4. (2 yaca B HEIETIO)
8 kiacc — 68 4. (2 yaca B He/IeIIO)
9 kiacc — 102 4. (3 yaca B HeJEIIO)

Y4eOHHUKH U ydeOHbIC
nocodus

1. [eppimkun .M., UBanoB A.M. «Dwuszuka: 7-i kimacc: 0a30BbIi
YPOBEHB: YUYEOHUK.

2. Ilepprukun W.M., UBanoB A.M. «®wuszuka: 8-ii kiacc: 0a30BbIi
YPOBEHbB: YUYEOHUK.

3. lepoimkun U.M., I'yraux E.M., ViBanos A.W. u npyrue «®dusuxka: 9-
1 kmacc: 0a30BbIM YPOBEHB: YUCOHHK.

Hens(n) peanuzamnuu
paboueii mporpammbl

. MpuoOpeTeHne HHTEpPECa U CTPEMIICHHUST 00YJarONUXCs K
HAyYHOMY U3YUEHHUIO MPUPOJBI, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U
TBOPYECKUX CIIOCOOHOCTEN;

. pa3BUTHE MPEJCTABICHUN O HAYYHOM METO/I€ MTO3HAHUS U
(dbopMHIpOBaHUE HCCIEIOBATEIHCKOTO OTHOIICHHUS K OKPYKAIOIIAM
SIBIICHUSIM;

. (hopMHpOBaHNE HAYIHOTO MUPOBO33PEHHUS KaK Pe3ysbTaTa
W3YYEHUS OCHOB CTPOEHUS MaTepuu U PyHIaAMEHTAIbHBIX 3aKOHOB
¢buzuky;

. (dhopMupoBaHHE TIPEICTABICHHUHN O POl (GU3UKU AT pa3BUTHS
JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUIA;
. pa3BUTHE MIPENICTABICHUI O BO3MOXHBIX cepax Oymyrien

PO ECCUOHAIBHON JEATEIHHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOJITOTOBKA
K JaJbHeWIeMy oOy4eHHUIO0 B 9TOM HaIlPaBJICHUU.

[IpeameTHBIE pe3yabTaTHI
OCBOCHMS

[IpenmeTHbIe pe3ynapTaThl 0 yueOHOMY npeameTty "dusuka" (Ha
0a30BOM ypOBHE) JI0JIKHBI 00€CIIeUNBATh:

1) nonnmanue poiau pU3MKU B HAYYHOU KapTHHE MHUpa,
c(OpMHPOBAHHOCTH OA30BBIX MPEACTABICHNUN O 3aKOHOMEPHOM CBS3U U
M03HABAEMOCTH SIBJIEHUI MPUPOJIBI, O POJIH dKCIIEpUMEHTA B (PU3UKE, O
cucteMoobpa3yomieil poiu pU3NKHN B pa3BUTHU €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHUil, 00 3BOIIONNH (PU3NUECKUX 3HAHUM U UX POJIU B
LIEJIOCTHOW €CTECTBEHHOHAYYHOUW KapTUHE MHUPA, O BKJIAJIE POCCUMCKUX
U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, 00bSICHEHUE
IIPOLIECCOB OKPYIKAIOLIETO MUPA, pPa3BUTHE TEXHUKU U TEXHOJIOTUM;




2) 3HaHUS O BUAAX MaTepUH (BEIIECTBO M IOJIE), O IBHKCHUU KaK
croco0e CyIeCTBOBaHUS MaTE€PUH, 00 aTOMHO-MOJIEKYJISIPHOM TEOpHH
CTPOEHUS BEILECTBA, O (PU3MUECKON CYIIIHOCTH SIBIEHUH NPUPOJIBI
(MEXaHMYECKUX, TEIIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHHE
pas3inyath sBJICHUS (pPaBHOMEPHOE U HEPAaBHOMEPHOE JIBH)KEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHNE, PABHOMEPHOE JABM)KEHUE
10 OKPY’KHOCTH, HHEPLIUs, B3aUMOAEHCTBHUE TeJl, paBHOBECHE
MaTepUaIbHOW TOUKH U TBEPJOTO TEJa, Iepeaaya AaBJIECHUs TBEPIbIMU
TeJIaMU, KUJKOCTSIMU U Ta3aMHy, IIJIaBaHue TeJl, KouebaTeabHoe
JBUKEHHE, PE30HAHC, BOJIHOBOE JBUKEHHE, TEIUIOBOE JBUKEHHUE YACTHIL
BEIECTBA, JU(PPY3Hs, TEIJIOBOE PAaCIIUPEHUE U CHKATHE, TEINIOOOMEH U
TEIJIOBOE PAaBHOBECHE, IIJIaBIICHUE U KPUCTAJUIU3ALMS,
napooOpa3oBaHue (MCIIapeHUE M KUTICHHE) U KOHACHCAITHS,
AIIEKTPU3ALIUS TEN, B3aUMOJEHCTBHUE 3IEKTPUUECKUX 3apsI0B, 1EHCTBUS
AJIEKTPUUYECKOI0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIeIiCTBHE
MarHuTOoB, 3JIEKTPOMAarHUTHAsI UHIYKIMS, IEACTBUE MATHUTHOTO I10JIS
Ha MPOBOJIHUK C TOKOM, IPSAMOJIMHEHHOE paclpoCTpaHEHHUE, OTPAXKEHHE
U IIPEJIOMJICHUE CBETA, AUCIIEPCHS CBETA, PA3JIOKEHHE CBETOBOTO
U3JIy4EHUs B CIIEKTP, ECTECTBEHHAs! PaliOAKTUBHOCTb, PaAMOaKTUBHbBIE
IIPEBPALIEHMS ATOMHBIX sI/1€P, BOSHUKHOBEHHE JIMHENUATOrO CIIEKTpa
U3JIYy4Y€HUs) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX TAaHHOE (PU3UUECKOE SBJICHNUE; yMEHHE
pacrio3HaBaTh [IPOSBICHUE U3YUEHHBIX (PU3NUECKUX SBJICHUN B
OKpY’KalOIIeM MHUpE, BBIIETISSA UX CYIIECTBEHHbBIE CBOMCTBA/IPU3HAKH;
3) BiIafiecHHe OCHOBAaMU MOHATHHHOIO anmnapaTa i CUMBOJIMYECKOTO
s3bIKa (PU3UKU M MCIIOIB30BAHNE MX JIJISl pEIIeHHs] y9eOHbIX 3a/ad,
YMEHHUE XapaKTepPH30BaTh CBOMCTBA TeJ, PU3NICCKUE SIBICHUS U
IPOLIECCHI, UCTIONB3YS (PyHAAMEHTAIbHbIE U SMIUPUYECKUE 3aKOHBI
(3akoH Ilackais, 3akoH Apxumeza, IpaBUIIO pbluara, 30J10TO€ [IPaBUIIO
MEXaHUKH, 3aKOHbI H3MEHEHMSI U COXPAHEHUsI MEXaHUUECKOW IHEPIuH,
ypaBHEHHE TETUIOBOTO OanaHca, 3aKOH COXPaHEHHUsI UMITYIIbCA, 3aKOH
COXPaHEHHUs IIEKTPUUYECKOTO 3aps1a, IPUHIUI OTHOCUTEIBHOCTH
["asnnes, npyUHIMN CYNIEpIIO3ULIMN CHJI, 3aKOHBI HbIOTOHA, 3aKOH
BCEMHUPHOI'O TATOTEHUS, TEOPEMA O KUHETUUECKOM SHEPTUH, 3aKOH
I'yka, OCHOBHBIE MTOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU
CTPOEHHUS BEIECTBA, 3aKOH KylloHa, MPUHIUI CyNepIO3ULIUN
AIIEKTPUYECKHUX MoJIeH, 3akoH OMa Juisl ydacTKa Lemnu, 3akoH Jxoys-
Jlenna, 3aK0OHBI IPSMOJIMHENHOTO PACIIPOCTPAaHEHUs], OTPAXKEHUS U
MPEIOMJIEHUS CBETA); YMEHHUE ONUCHIBATh N3YYEHHbIE CBOWCTBA TEJ U
bu3nveckue sIBIEHUS, UCHOb3Ys (PU3NUECKHE BEIUYHHBI;

4) ymeHue NpOBOIUTH NMPSMbIE U KOCBEHHBIE U3MEPEHUS PUZNUECKUX
BEJIMYMH (PacCTOSHUE, TIPOMEKYTOK BpEMEHH, Macca Tena, 00beM, Cuia,
TeMIepaTypa, OTHOCUTENbHAs BIaKHOCTh BO3/1yXa, CHJIa TOKa,
HarnpsHKeHUe, CONPOTUBIIEHUE) C HCII0JIb30BAaHMEM aHAJIOTOBBIX U

U (POBBIX U3MEPUTENBHBIX IPUOOPOB; MOHUMAaHUE HEN30EKHOCTH
MOTPEHIHOCTEeN (PU3NUECKUX U3MEPEHUI; yMEHHE HaXOAUTh 3HAUEeHUE
M3MEpSeMO BETMYMHBI C TIOMOIIBIO YCPEIHEHHS pe3yIbTaTOB CEpUU
U3MEPEHUH U yYUTHIBATh NMOTPELITHOCTh U3MEPEHU;

5) BiasieHue OCHOBaMH METO/I0B HAyYHOT'O IMO3HAHUS C YYETOM
co0uTr0/IeHHsI TTpaBuUi1 0€30MacHOrO TPyaa:

Habo1eHne GU3NYECKUX SBJICHUI: YMEHUE CaMOCTOSITENILHO COOUpaTh
HKCHEPUMEHTAIbHYIO YCTAaHOBKY U3 JaHHOTO Habopa 000py10BaHUs MO
MHCTPYKIMH, OMUCHIBATH XOJI OIbITA U 3aMKCHIBATh €0 PE3yJIbTaThl,
(GbopMyIHpOBaTH BHIBOBI;




IPOBE/ICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUN (DU3NUYECKUX BEJTUYUH:
YMEHUE IIaHUPOBATh U3MEPEHHSI, CAMOCTOATEIBHO cOOUpaTh
HKCIEPUMEHTAIBHYIO YCTAHOBKY 110 HHCTPYKIMH, BBIYUCIIATH 3HAUCHHE
BEJIMYMHBI M aHAJIM3UPOBATH MOJyYCHHBIE PE3YIbTATHI C YIETOM
3aJJaHHOM MMOTrPELIHOCTH PE3YIbTaTOB U3MEPEHUH;

MPOBE/ICHUE HECIOXKHBIX KCIIEPUMEHTAIBHBIX HCCIIEJOBAHUM;
CaMOCTOSITENILHO COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY U
MPOBOJIUTH UCCIICAOBAHHUE 10 UHCTPYKIIMH, TIPEACTABIATH OJTYYECHHBIC
3aBUCUMOCTH (PU3MUECKUX BEJIWYMH B BUJE TaOIML U IpadUKOB,
YUUTBIBATh MOTPEITHOCTH, JIEJIaTh BHIBOJIBI IO PE3YJIbTaTaM
UCCIIEI0BaHMS;

6) MOHMMAaHNE XapaKTEPHBIX CBOWCTB (PU3UUECKUX MOJIENIeH
(MaTepuaspHas TOYKa, AOCOJIFOTHO TBEPJIOE TEJIO0, MOJEIIN CTPOCHUS
ra3oB, )KUJKOCTEH M TBEPBIX TEJ, IUIAHETapHAs MOJICNIb aTOMa,
HYKJIOHHAs1 MOZIEJIb ATOMHOTO s1/Ipa) U YMEHUE IPUMEHATh UX AJIs
00BsICHEHUS! (PU3UUECKUX MTPOIIECCOB;

7) ymeHue 00BACHATh (U3NYECKHE IIPOLIECCH U CBOMCTBA Tell, B TOM
YHCIIEe U B KOHTEKCTE CUTYAIMi MTPAKTUKO-OPHEHTUPOBAHHOTO
XapakTepa, B YACTHOCTH, BBISABIATh IPUUMHHO-CJIEICTBEHHBIE CBA3U U
CTPOUTH OOBSICHEHHUE C OMTOPOH HA M3YyYECHHBIE CBOWCTBA (PH3UUECKUX
SBJICHUH, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

8) ymMeHue peniaTh pacueTHbIe 3a/1a4u (Ha 0aze 2-3 ypaBHEHHU),
UCIOJb3Ys 3aKOHBI U (hOPMYJIbI, CBSI3bIBAOLINE (DU3HMUECKUE BETHUUUHBI,
B YaCTHOCTH, 3aITUCBHIBATh KPATKOE YCIOBUE 33/1a4H, BBISIBIISATH
HEJIOCTaIOLINE JaHHbIe, BBIOMPATh 3aKOHBI U ()OPMYJIbI, HEOOXOAUMBIE
JUTSL €€ PeIIeHHsI, UCTI0Ih30BaTh CIPABOYHBIE TAHHBIE, TPOBOIUTH
pacyeTsl ¥ OLIEHUBATh PEATUCTUYHOCTD MOTYYCHHOTO 3HAYCHHS
(bu3n4ecKoil BEIMUMHBI; YMEHHE ONPEAEISATh Pa3MEPHOCTh (PU3HMUECKON
BEJIMYMHBI, [TOJTyYCHHOH MPH PEIICHUN 3aJ1a4H;

9) ymeHHe XxapakTepu30BaTh IPUHIUIIBI 1EHCTBHS TEXHUYECKUX
YCTPOKMCTB, B TOM YHCIIE€ OBITOBBIX TPUOOPOB, M MIPOMBIIIIJICHHBIX
TEXHOJIOTUYECKUX MPOLECCOB 110 X OMUCAHUIO, UCIIOIB3YsI 3HAHUS O
CBOICTBaxX (PM3MUECKUX SIBICHUN U HEOOXOAMMBIE (PU3NUECKUE
3aKOHOMEPHOCTH;

10) ymeHmMe UCTIOIb30BaTh 3HAHUS O (PU3UUECKUX SIBJICHUSX B
MOBCEHEBHOM KU3HU JUIs1 oOecrieueHust 6€30MacHOCTH MPU 0OpaIieHUH
¢ OBITOBBIMHU MPUOOPAMU M TEXHUIECKUMHU YCTPOWCTBAMH, COXPAHEHHS
3JI0POBbSI U COOJIIOJICHNSI HOPM KOJIOTHYECKOTO MTOBE/ICHUS B
OKPY’KaIoIIeH cpefie; TOHUMaHue He0OXOAMMOCTH PUMEHEHUS
JOCTHOKEHUH (PU3MKM U TEXHOJOTUHN IS paliMOHAIBHOTO
MIPUPOIOTIOIB30BAHNS;

11) ombIT moucka, Mpeodpa3oBaHUs U MPEICTABICHUS HHPOPMALIUH
(U3NIECKOTO COoepKaHMsI C UCTIONb30BaHNEM HH(POPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHI{; B TOM YHCJI€ YMEHUE UCKATh
uHpopManuio GU3NIECKOTO coiepkaHus B ceTn HTepHeT,
CaMOCTOSITENIbHO (hOPMYIUPYS MOUCKOBBIN 3alIPOC; YMEHHE OLIEHUBATh
JIOCTOBEPHOCTH MOTyYeHHON HH(DOPMAITH HA OCHOBE MMEIOIIIIXCSI
3HAHUH U JTOTOJIHUTENBHBIX HCTOYHHKOB; YMEHUE HCIIONB30BaTh MPU
BBINTOJIHEHUH YUEOHBIX 331aHUH HAyIHO-TIOMYIISIPHYIO JINTEPATyPy
(U3UUECKOro cosepKaHusl, CpaBOYHbIE MaTepUabl, pECYPChI CeTH
WHTepHeT; BianeHe MprueMaMH KOHCTIEKTHPOBAaHUS TEKCTa, 0a30BBIMHU
HaBBIKaMU MpeoOpa3oBaHusl HH(GOPMAIIMK U3 OJJHOM 3HAKOBOI CHCTEMBbI
B IPYT'yI0; YMEHHUE CO37]aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIC
CO0OIIeHNs Ha OCHOBE MH(OPMAITUH U3 HECKOJIbKUX HCTOYHHUKOB;




12) ymeHue npoBoAUTh yueOHOE UCCIIET0BaHKE MO]] PyKOBOACTBOM
YUUTENS], B TOM YUCIIE IOHUMATh 3a/1a4d UCCIIEA0BaHuUs, IPUMEHSATh
METO/bI UCCIIEJOBAHNUS, COOTBETCTBYIOIINE IIOCTABJIEHHOM 11€JIH,
OCYIIECTBIISITH B COOTBETCTBHH C IJIAHOM COOCTBEHHYIO JICATEIIBHOCTD U
COBMECTHYIO JA€ATEIbHOCTb B IPYIIIE, CIEUTH 3a BBINOJIHEHUEM IUIaHa
JIEHCTBUM U KOPPEKTUPOBATH €T0;

13) mpencrasnenus o chepax npodeccuoHanbHOM AesITeIbHOCTH,
CBSI3aHHBIX C (PU3UKOI U COBPEMEHHBIMU TEXHOJIOTUAMHU, OCHOBAHHBIMHU
Ha JTIOCTMXKEHUAX (PU3MUYECKON HAyKH, TO3BOJIAIOLINE 00yUYaroIUMCs
paccMaTpuBaTh (PU3UKO-TEXHUYECKYIO 00J1aCTh 3HaHUH Kak chepy
cBoel Oynymiel mpodecCuoHaIbLHOM NS TEIIbHOCTH.




