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OBIIAA XAPAKTEPUCTHUKA YUEBHOI'O ITPEAMETA «®U3UKA»

Kypc dusukm — crucremMo00pa3yromuii A1 €CTeCTBEHHO-HAYYHBIX YY€OHBIX TIPEIMETOB,
IIOCKOJIBKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE NPOLIECCOB M SIBIECHUH, U3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHomuerd u ¢uznueckoir reorpadueii. PU3UKa — 3ITO MPEIMET, KOTOPHIA He
TOJILKO BHOCUT OCHOBHOMW BKJIJl B €CTECTBEHHO-HAYUHYIO KapTUHY MHUpa, HO U IPEIOCTABIISAET
HaunOosee sicHple 00pa3Iibl MPUMEHEHUSI HAYYHOTO METOJa MO3HAHMS, T. €. CIIoco0a MoIyYeHHs
JIOCTOBEPHBIX 3HaHMH 0 Mupe. HakoHen, ¢u3nka — 3TO MpeaMeTr, KOTOPBIA Hapsay ¢ APYTUMH
€CTECTBEHHO-HAYUYHbIMU IpEIMETaMU JOJDKEH JaTh IIKOJIbHUKAM npeicTaBieHue 00
YBJIEKATEJIbHOCTH HAYYHOT'O HCCIIEAOBAaHUS MU PAZOCTH CAMOCTOSATENBHOTO OTKPBITHS HOBOTO
3HAHMSL.

OpHa u3 TIaBHBIX 3a7a4 (GU3HYECKOr0 0Opa3oBaHMs B CTPYKType 00IIero oOpa3oBaHMs
COCTOHUT B ()OPMHUPOBAHUU €CTECTBEHHO-HAYUYHOM IPaMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOM
Macchl 00yYaromuXxcs, KOTOPbIC B JaTbHEHIIIEM OyIyT 3aHATHI B CAaMBIX Pa3HOOOPA3HBIX cepax
nesitenbHOCTH. Ho He MeHee BaXKHOM 3ajjaueid sIBJII€TCS BBISBIICHUE U MTOATOTOBKA TaJaHTJIMBbBIX
MOJIOJBIX JIIOAEH sl TPOJOJDKEHHS o00pa3oBaHMs U JalbHEHIIelH mnpodeccuoHanbHOM
NeSITeILHOCTH B 00JIaCTH €CTECTBEHHO-HAYUHBIX MCCIEIOBAHUN U CO3JITaHMH HOBBIX TEXHOJIOTHI.
CornacHo MPUHATOMY B MEXAYHapOJIHOM cooOuiecTBe ompezaencHuio, «EcTtecTBeHHO-Hay4Has
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YEJIOBeKa 3aHUMAaTh AKTUBHYIO TPAKAAHCKYIO MO3HIHUIO IO
OO0IIECTBEHHO 3HAYUMBIM BOIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMU HAayKaMHU, U €r0 TOTOBHOCTh
MHTEPECOBAThCSl €CTECTBEHHO-HAYYHBIMU HAeIMU. HayyHO TIpaMOTHBIA YeNOBEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHPOBAaHHOM OOCYXKIEHUU MpPOOJIeM, OTHOCSIIMXCS K €CTECTBEHHBIM
HayKaM M TEXHOJIOTHSIM, YTO TpeOyeT OT HEeTo CIeAYIOUIMX KOMIIETEHTHOCTEH:

® HAay4HO OOBACHATH SIBJICHUS,
® OLICHUBATh U ITIOHUMATh O0COOEHHOCTH HAay4YHOI'O UCCIICAOBAHUAA,
® HHTCPIPETUPOBATH JAHHBIC U MCII0Jb30BATh HAYYHBIC JOKA3aTCIIbCTBA JJIA

IMOJIYy4YCHH BBIBOAOB)»

N3yuenne pusuku crmocoOHO BHECTH peIIAIONINN BKIa B OPMUPOBAHUE €CTECTBEHHO-
HAYYHOU IPaMOTHOCTH 00YYarOIINXCA.

HEJIM U3YYEHUA YYEBHOI'O ITPEJJMETA «®U3UKA»

Henn usydenus GU3NKU HA ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS OMNPEICICHHI B
Konnernmuu npenogaBanus yueOHoro npeamera «Pu3nka» B 00pa30BaTEeIbHBIX OPraHU3AIUIX
Poccuiickoit ®expepaunu, peaqu3ylOMUX OCHOBHBIE 00I1€00pa30BaTeNbHbIE TPOrPaMMBl,
yTBep)kI€HHON pemenneM Kosernn MunucrepcerBa npocenieHus Poccuiickoin depeparuu,
npotokoi ot 3 pexadps 2019 r. Ne [TK-4BH.

[enn nzydeHus: GU3MKU:

® [puOOpeTeHne UHTEpeca U CTPEMIICHHUS 00yUaIOMIMUXCsl K HAyYHOMY M3YUYSHHIO TPUPO/IB,
pa3BUTHE WX WHTEIUICKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE NPEICTABICHUN O HAYYHOM METO/IE MO3HAHUS U (POPMHUPOBAHUE
UCCIIEN0BATEIBCKOrO OTHOLICHUS K OKPY KAIOLIUM SIBJICHUSM;



e (QopmHupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa M3yUEHUSI OCHOB CTPOCHHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBaHuE NPEACTABICHUN O POJIU PUUKH JUIS PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oyaymed mpodeccrnoHambHON
NeSITeIbHOCTH, CBSI3aHHOM C (DM3MKOHM, MOATOTOBKA K JalbHEHIeMy oOy4eHUIO B 3TOM
HaTPaBIICHUU.

JlocTrxkeHne STUX Leei Ha ypOBHE OCHOBHOTO 00IIEro 00pa3oBaHms 00eCTIeYnBaCTCs
pelIeHNEeM CIIEAYIONINX 3a1ay:

e mpuoOpeTeHue 3HAaHU| O AUCKPETHOM CTPOCHHHU BEIIECTBA, O MEXaHUYECKHX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e TpuOOpeTeHUEe YMEHUH OMUCHIBATh U OOBSICHATH (PU3NUYECKUE SBICHUS C
UCTIOJIb30BaHUEM ITOJTyUYCHHBIX 3HAHUIA,

® OCBOCHHE METOOB PEHICHHS MPOCTEUIIINX PACUETHBIX 33]1a4 C UCIOJIb30BAHHEM
(GU3NIEeCKUX MOJIeNel, TBOPUECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33]1a4;

® pa3BUTHE YMEHUI HaOIIOIaTh TPUPOIHBIC SIBICHHS U BBIITOJIHSATH OIBITHI, 1a00paTOpHBIC
paboThI U PKCIIEPUMEHTATBHBIC UCCIICIOBAHUSI C UCTIOJIE30BAHUEM U3MEPHUTEIBHBIX
puOOPOB;

® OCBOCHHE NMPUEMOB PabOTHI ¢ HHPOpMAIHEH GU3HIECKOTO COJEPIKAHMS, BKITIOYAs
UH(OPMAIIHIO O COBPEMEHHBIX TIOCTIKEHUSX (DU3UKH; aHATTU3 U KPUTHUECKOE
OIICHUBaHKME UH(POPMAIINH;

® 3HAKOMCTBO cO chepamMu MPoPECCHOHATBHON NeATETHHOCTH, CBI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMU HA JTOCTKEHUSIX (PU3MUECKON HAYKH.

MECTO YYEBHOI'O ITPE/IMETA «®U3UKA» B YYHEEHOM IIJIAHE

B cootBerctBum ¢ ®I'OC OO0 dusnka sBiseTcs 0053aTeIbHBIM IPEIMETOM Ha YPOBHE
OCHOBHOTO 00111ero 00pa3zoBanud. JlaHHas mporpamma npeaycMaTpuBaeT u3ydeHue pu3nKu Ha
6a30BoM ypoBHe B 00bEMe 238 1 3a Tpu rojaa oOydeHus 1o 2 4 B HEENMIO B 7H § Kjlaccax | 1o
3 4 B Hexemo B 9 kiacce. B TeMaTnueckoM IIaHUPOBaHUM 11 7 ¥ 8 KIJIACCOB MIPEAIIONAraeTCsl
pe3epB BPEMEH, KOTOPBIN yUHUTENb MOXKET UCII0JIb30BaTh 10 CBOEMY YCMOTPEHMIO, a B 9 Ki1acce
— TMOBTOPHUTEIHHO-0000IIAIONTUN MOIYJIb.

YUEBHO-METOJIMYECKOE OBECIIEUEHUE OBPA30BATEJILHOTO
TIPOLIECCA

» ®uswnka, 7 xknacce/ [lepeimkun Y. M., Banos A. U., M3parensctBo ««IIpocBemieHne»
» ®usunka, 8 knacce/ [lepeimkun A.B., «M3narensctBo «IIpocBerienne

» ®usmka, 9 xnacce/ [lepeimkun U. M., I'yrauk E. M., UBanoB A. U, [TetpoBa M. A.,
«M3narenscTBO «IIpocBemenue»



Tabnuia KOHTPONTBHBIX PabOT:

7 KJ1acc 8 Kymacc 9 kiacc
ATTecTanioHHbIe pabOTHI 2 3 3
KonTponbHbIe paboTh 4 5 5
Hroro 6 8 8

COJAEPKAHUE YYEBHOT' O IIPEJIMETA «®U3UKA»
7 KJIACC

Pa3nes 1. ®usnka u e€ poJb B NO3HAHUHN OKPY:KAKOIIEro MUPa

®usuka — Hayka o npupone. SBienus npuponabl. DuU3nyecKHe SBICHUS: MEXaHUUYECKUE,
TEIUIOBBIE, AIIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BeTMIUHbBL. V3Mepenne hru3ndecknx BeaudnH. Ou3ndeckue mpruoopsl.
[TorpemHocTs n3MepeHuit MexxayHapoaHasi CucTeMa eIuHuIl.

Kak ¢usuka u npyrue ecTeCTBEHHbIE HayKU M3y4aloT Npupoay. EcTecTBeHHO-HAYUYHBIH METO
NO3HAHUS: HAOMIO/IEHHE, IOCTAHOBKA HAyYHOT'O BOIPOCA, BBIIBUXKECHHE TUIIOTE3, SKCIIEPUMEHT
0 TIPOBEPKE TUIOTE3, 00BsICHEHNE HaOmo1aeMorosiBiieHus. Onucanne GU3NIeCcKUX SBICHHM C
IIOMOIIBIO MOJIEJIEH.

Jlemoncmpayuu
Mexanuueckue, TeIIOBbIe, SJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBIICHHUSL.
duznyeckre NpUOOPHI U MPOIEAYPa MPSIMBIX U3MEPEHHUN aHATOTOBBIM U IU(POBEIMIPUOOPOM.

Jlabopamophwvie pabomol u onvimol

Onpenenenue 1LEHbl JAENEHUS IIKajdbl H3MEPUTENBHOrO MpHbopa.

N3MepeHne pacCTosTHUM.

W3mepenne o0bEMA JKHUIAKOCTH U TBEPAOTO Tena.

Omnpenenenue pa3sMepoB MaJbIX Tell.

N3mepenune TemmnepaTyphl MpU MOMOIIHU KUAKOCTHOTO TEPMOMETPA U JaTYUKATEMIIEPATYPHI.
[IpoBenenue wuccienoBaHUS MO MPOBEPKE TMIIOTE3bI: JAIBHOCTh IMOJIETA HIAPUKA, TYIIEHHOTO
TOPU30HTAIIBHO, TEM OOJIBIIE, YeM OOJIBIIE BHICOTA ITyCKa.

Pasznen 2. IlepBoHayajibHbIE CBeIeHUSI O CTPOCHUU BellecTBA

Crpoenue BeniecTBa: aTOMbl M MOJIEKYJIbL, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEILECTBA.

JBwxenue wyactui] BemiecTBa. CBs3b CKOPOCTH JABUKEHHUS YACTHUI[ C TEMIIepaTypoil.
BpoynoBckoe nBmwxkenue, muddysus. BzaumopaeicTBue YacTWIl BEHIECTBA: MPUTSDKEHUE U
OTTAJIKUBAHUE.

ArperatHple  COCTOSIHMSI ~ BEIIECTBA:  CTPOEHUE  Ta30B, JKUAKOCTEM UM TBEPABIX
(kpucTaminyeckux) Tea. B3auMocBsI3p MeXAy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTrHbIX
COCTOSTHUSIX ¥ UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOCHHOCTH arperaTHhIX COCTOSTHHIA
BO/IbI.

Jlemoncmpayuu

HaGmronenne  OpOYHOBCKOTO — JBHIKEHUS.

Hab6mronenue nuddysun.

HaGmronenue siBneHn, OOBACHIIONINXCSA MPUTSDKEHUEM  WMIHM  OTTAJKMBAaHUEM  YAaCTHII
BEIIEeCTBA.

Jlabopamophwvie pabomol u onvimol
OneHka nuaMeTrpa aToMa METOAOM PSAIOB (¢ ucmosb3oBaHueM (ororpadwuii). ONbITE MO
HAOJIOICHUIO TETIOBOTO PACIIMPEHHUSI Ta30B.




OnbITH IO OOHAPYKEHUIO ASUCTBUS CUI MOJIEKYJIIPHOTO MPUTKEHHUS.

Pa3nen 3. /IBM:KeHHE M B3aUMO/IelicTBHE TeJl

Mexannueckoe ABMKeHHE. PaBHOMepHOE U HepaBHOMepHoe ABmxkeHue. CkopocTs. Cpenssis
CKOPOCTb P HEPABHOMEPHOM JIBMKEHUU. PacuéT myTH 1 BpeMeHU IBUKEHUS.

SBnenne mHepuuu. 3aKOH MHEpUMU. B3aumoneiicTBue Ten Kak IpUYMHA U3MEHEHMS CKOPOCTH
JBWKEHHUS Tel. Macca kak Mepa MHEpTHOCTH Tena. IlnotHocTs BeniecTBa. CBsI3b IIIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMa BEIleCTBa.

Cuna kak xapakTepucTHKa B3aumozaeicTBus Tena. Cuiia ynpyroctu u 3akoH ['yka. M3mepenue
CHUJIBI C IOMOIIBIO TMHAMOMETpA. SIBIIEHHE TATOTEHUS U cuia TskecTH. CHIIaTsKeCTH Ha JpYyrux
minaHerax. Bec Ttema. HeBecomocTh. CnokeHWE€ CHWJI, HAIpaBJICHHBIX MO OJHOW MPSMOM.
PaBuopelictBytomas cwi. Cuna TpeHus. TpeHue CKOJbXKEHUS U TPEeHHE MOKosA. TpeHue B
IIPUPOJIE U TEXHHKE.

Llemoncmpayuu

Habmonenue MEXaHUYECKOIO JBUKEHUS Tena.

N3MepeHne CKOpPOCTH  MPSMOJMHEWHOTO  JIBUKEHUS.

HaGmronenue sSBiIeHUS] HHEPITUH.

Habmronenre n3MeHeHus: CKOPOCTH MPH B3auMoielicTBuu Teir. CpaBHEHHE
Macc 10 B3aWMOJICUCTBHUIO TEN.

CokeHue CUII, HapaBJIEHHBIX 110 OJTHOU MPSMOM.

Jlabopamophwvie pabomol u onvimol

OmnpeneneHue CKOPOCTM pPAaBHOMEPHOIO JABIDKEHHUS (IIapUKa B KUIKOCTH, MOJIENHU
AIIEKTPUYECKOTO aBTOMOOWIISL U TaK JaJiee).

Omnpenenenue cpeHeN CKOPOCTH CKOJIbXKEHUS OpycKa WM IIapuKa M0 HAaKIIOHHONIUIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPOTO TeNA.

OnbITEl, JIEMOHCTPUPYIOIIME 3aBUCHMOCTb PACTSDKEHUS  (AedopManuu) MPYXKHHBI OT
IIPUJIOKEHHOMN CHUIIBL.

OneIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHUJIBI TPEHUSI CKOJIBXKEHUS OT BECA TeIau XapakTepa
COIPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3nen 4. /laBieHne TBEPABIX TeJl, JKMIKOCTEH U ra3oB

HaBnenue. CriocoObl yMEHBIIIEHUS W YyBEJIW4YeHUs naBiieHus. JlaBiaeHue raza. 3aBUCUMOCTH
JaBlieHUs Taza OT o00béma, TemmepaTypbl. llepemaua naBneHust TBEPABIMH TelaMH,
KUJKOCTAMH M razamu. 3akoH llackans. [IHeBMaThueckue MaivHbl. 3aBUCUMOCTH JaBJICHUS
KUJIKOCTH OT TIIyOuHBL. ['mapocrarmdeckuii  mapamgokc. CooOmiaromuecss — COCYIBI.
['mppaBnuyecKkue MEXaHU3MBI.

Atmochepa 3emmm u armocdepHoe naBieHue. [IpUYMHBI CYIIECTBOBAHUS BO3AYIITHOMN
o6onouku 3emnu. Onbit Toppuuemnu. M3mepenne armochepHOTO MaBiieHUs. 3aBUCHMOCTH
atMoc(epHOro JIaBJIEHUS OT BBICOTHI Haja YypoBHeM Mops. [IpubGopsl nns w3MepeHus
aTMOC(EpHOTO JTaBJICHHS.

JleiicTBUE >KMIKOCTHM M Ta3a Ha NOTPYXKEHHOE B HUX Teslo. BpITankuparomas (apXuMenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Jlemoncmpayuu

3aBUCUMOCTh JaBJCHUS Ta3a OT TeMIIepaTyphl.
Ilepenaua naBaeHHs KUIKOCTHIO U Ta30M.
CooOmaromuecss  COCY/IbI.

I'mapasnuueckuii mpecc.

[IposiBieHue neiicTBrUs aTMOC(EPHOTO TABICHUSI.



3aBUCUMOCTh BBITAJIKUBAIOMIEH CHJIBI OT 00BbEMa NOrpYKEHHOW YacTH TeNa WU IUIOTHOCTH
KHUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOLICH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue nmiaBaHusl Te: IUIABAHUE WIKM TOTPYKEHHE T€J B 3aBUCUMOCTH OT COOTHOILUEHUS
IUIOTHOCTEH TeJIa U )KUJIKOCTH.

Jlabopamopmvie pabomobl u onvimsl

HccnenoBanne 3aBUCMMOCTH Beca Tela B BOJAE€ OT 00BbEMa NOTrPYKEHHOHN B )KUAKOCTH
YacTH TeJa.

OnpeneneHre BBITAIKUBAIOMICH  CHJIBI, JICUCTBYIOIIEWM Ha  TeJlO, MOrpyXEHHOE B
KUJKOCTb.

IIpoBepka  HE3aBUCMMOCTH  BBITAIKHMBAIOIIEH  CUJbI,  JEWCTBYIOIIEHM HAa  TEJIO B
JKUJKOCTH, OT MaccChl Tea.

OnbITHl, IEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAIKUBAIOIICH CHIIBI, JICHCTBYIOIIEH Ha TEJIO B
KHUAKOCTH, OT 00BbEMA MOTPYKEHHOHN B )KUIKOCTh YACTH TeJIa U OT MIIOTHOCTHKUKOCTH.
KoHcTpynpoBanue apeomeTpa WM KOHCTPYMpPOBAaHME JIOAKM W ONpENEIIeHHE €&
IPy30I0ABEMHOCTH.

Paszgen S. Pa6ora 1 MOIIHOCTB. DHeprust

Mexanunueckast pabota. MOIHOCTb.

[TpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecusl phluara.
[IpumeHneHnue mpaBwiIa paBHOBECHSI pblduara K OJ0Ky. «30yi0Toe TpaBuiao» MexaHuku. KITJI
MPOCTHIX MEXaHU3MOB. [IpoCcThie MEXaHU3MBI B OBITY M TEXHHKE.

Mexanunueckas sHeprus. Kunertnueckast 1 noteHuuanbHas sHeprus. [IpeBpaiienueoqHoro Buaa
MEXaHUYECKOU YHEPTUH B IPYroil. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[IpuMepsl POCTHIX MEXAHU3MOB.

Jlabopamopmwvie pabomobl u onvimsl

Onpenenenue pabOTbl  CHITBI TPEHHS TIPHU PaBHOMEpPHOM JIBIDKEHUU TelNa  TI0
TOPU30HTAILHOW MOBEPXHOCTH.

HccnenoBanue ycioBuii paBHOBECHS phIyara.

N3mepenne KII/] HakIOHHOM MJIOCKOCTH.
N3yudeHne 3aK0Ha COXpaHEHUS] MEXaHUYECKOU YHEPTUN.

7 KJIACC

Pa3nen 6. TenJioBble iBIeHUS

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KHHETHYECKOM TEOpPUU CTPOCHMS BelecTBa. Macca u
PasMEPhI aTOMOB )41 MOJICKYJIL. OHBITI:I, MOATBCPKAAIOIIHNEC OCHOBHBIC IIOJIOKECHUA
MOJIEKYJISIPHO-KUHETUUECKOU TEOPHH.

Monenu TBEPAOTO, XKUAKOTO M Ta3000pa3HOTO COCTOSHUN BemlecTBa. Kpucrammndeckue u
amopdubie Tenma. OOBJACHEHHE CBOMCTB Ta3oB, JKUJIKOCTEHM M TBEPABIX TEl HAa OCHOBE
MOJIOKEHUN MOJIGKy.HHpHO-KPIHGTH‘-I@CKOfI TCOpHUU. CwMmauuBaHue u KalmUJUTSIPHBIC SBJICHUA.
TennoBoe paclIMpeHue U cxaTHue.

Temmnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIIOBOTO JBMKEHHS YacTull. BHyTpeHHss
sHeprus. CrnocoObl U3MEHEHUs! BHYTPEHHEW SHEPTUu: TEIIonepeaaya U CoBepLIeHEe paboThI.
BI/I,Z[BI TCILIONICpCAaYH: TCILJIOIIPOBOAHOCTh, KOHBCKIIUA, U3JTYUCHHUC.

KommuectBO TemioTel. YaelnbHas TEIUIOEMKOCTh BelIecTBa. T1emIooOMeH UM TEIUIOBOE
paBHOBecHe. YpaBHEHUE TEIUIoBOro Oananca. [lnaBnenue u oTBepieBaHHE KPUCTANIMYECKUX



BEIIECTB. YJIeNbHAs TeIioTa IJiaBieHus. [lapooOpa3oBanue u KoHuaeHcanwus. Mcmapenue.
Kunenne. YnenpHas TerioTa mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATypbl KHUIICHHUS OT
aTMOC(hEpHOTO JTaBJICHHS.

BrnaxnocTs Bo3yxa.

DHeprus TOIIUBa. Y IelbHas TEIJI0Ta CTOpaHusl.

[Ipuanmms! padots! TeroBbix nurateneit KI1/1 remmoBoro qurarens. TenmoBbleABUTATEIH U
3allMTa OKpY>Karoulei cpeibl.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUHU B TEIIOBBIX IIPOLIECCAX.

Jlemoncmpayuu

HaGnronenne  OpOYHOBCKOTO — JIBHIKEHUS.

Hab6mronenue nuddysun.

HaGnronenue sBICHW CMayuBaHWs W KaMWUISIPHBIX  SBJICHHM.
HaGmroieHre TemmoBoro pacupeHust Tel.

N3menenue naBneHust rasza npu M3MEHEHUU 00bEMa Y HarpeBaHUU WJIU
OXJIaXKJECHUU.

[IpaBuna wu3MepeHUs TeMIepaTypsbl.

Buael Terionepenayn.

OxJtaxieHre Ipyu COBEPIICHUH PAOOTHI.

HarpeBanue npu coBepiieHHH paOOThl BHEUTHUMH cuiiaMd. CpaBHEHHE
TEIJIOEMKOCTEN PA3JIMYHbIX BEILIECTB.

HaGmronenne KumneHus.

Hab6nronenue moctosiHCTBa TEMIIEPATYPHI TTPH TUIABJICHUH.

Mopaenu TenIoBLIX ABUTATEIICH.

Jlabopamopmwvie pabomubl u onvimsl

OnBITEI 110 OOHAPYKEHUIO JEUCTBHUS CHIJI MOJIEKYJSIPHOTO MPHUTSHKEHUS. OTBITHI

0 BBIPAIIMBAHUIO KPUCTAJUIOB IMTOBAPEHHOM COJIM MJIH caxapa.

OnbITEl TT0 HAOTIOEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, JKUJIKOCTEH W TBEPABIX

TelL

Ornpezenenne qaBjaeHUs BO3IyXa B OAJIJIOHE IITIPHILA.

OnBITHI, AEMOHCTPUPYIOIINE 3aBUCHMOCTH JABJICHUS BO3AyXa OT €ro o0néma u
HarpeBaHUs WIH OXJIAKICHUSI.

[IpoBepka rUMoOTE3bl JIMHEHHOW  3aBUCUMOCTH JIJTMHBI CTOJIOMKA YKUIKOCTH B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIIepaTyphl.

HaGnronenvne u3MeHeHNs] BHYTPEHHEW DHEPTUH Tella B Pe3yJibTare TeIIonepenadr i padoTh
BHEIITHHUX CHIJI.

HccnenoBanue sBICHUS TENIOOOMEHA TPHU CMEIIUBAHUHU XOJOJIHON U TOPSUYEHBO/IBI.
OnpeznenieHne KOJIWMYECTBA TEIIOTHI, MOJYYCHHOTO BOJOW MPU TEIIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUITHHAPOM.

Onpenenenre yaenbHOM TEIUIOEMKOCTH BellecTBa. lMccnenoBanue

npoliecca UCTIapeHus.

OnpeneneHre OTHOCUTEIBHOM BJIQXKHOCTH BoO3ayxa. OmnpeneneHue

YACIBHOU TETUIOTHI IJIABJICHUS JIbJA.

Pazgen 7. DaekTpuyeckue 1 MAarHUTHbIE SIBJICHUS

OnexkTpuzanusa Ten. J[Ba poga 3IEKTpUYECKHUX 3apsoB. B3auMojencTBue 3apsyKEHHBIX TeE.
3akoH KynoHa (3aBUCUMOCTb CHJIBI B3aUMOAECUCTBHS 3apSDKEHHBIX TEJIOT BEJIMUYUHBI 3aps0B U
PacCTOSIHUS MEXy TEIaMH).

Onexkrpuueckoe mnoiue. Hampsok€HHOCTH 3nexkTpuueckoro noss. IlpuHnun cynepnosunuun



AJICKTPUYECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsaioB. JJIEMEHTapHbIN dJIeKTpuueckuid 3apsaa. CTpoeHue aToma.
[IpoBOAHUKY M AUAIIEKTPUKHU. 3aKOH COXPAHECHUS SJIEKTPUUECKOTO 3apsija.

DJIEKTPUYECKUH TOK. YCIOBUS CYIIECTBOBAHMS DJIEKTPUUECKOTO ToKa. M cTOuHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUSI 3JEKTPUUYECKOro TOKa (TEMJIOBOE, XMMHUYECKOE, MArHUTHOE).
DIEKTPUUYECKHI TOK B )KMJIKOCTSIX U ra3ax.

Onexrpuueckas nenb. Cuia Toka. leKTpuieckoe HanpspkeHne. ConpoTHUBIIEHUE TPOBOJHUKA.
VYnenbHOe conmpoTHBIIEHHUE BemiecTBa. 3akoH Oma miis yyactka uenu. [locienoBarenbHoe u
napajuieIbHOE COeAMHEHNE TPOBOJHUKOB.

Pabota 1 MOLIHOCTH 3MEKTpUYECKOro Toka. 3akoH Jlxoyms—JleHna. DnekTpudeckue Henu u
MOTPEOUTENH SIEKTPUUECKOM 3Heprun B ObITy. KOpoTkoe 3aMbIkaHUE.

[locTostHHBIE MarHUTHL. B3auMOAENCTBHE MOCTOSIHHBIX MArHUTOB. MarHuTHOe TOJIE.
MaruutHoe nosie 3eMJIM U €ro 3Ha4eHue s *KU3HU Ha 3emyie. OnbIT Dpcrena.

MarsuTtHO€ 110JI€ DJIEKTPUYECKOrO TOKA. [[puMeHeHne 2IIEeKTPOMAarHuToOB B TEXHUKE. JleiicTBre
MarHUTHOTO IIOJI1 Ha MPOBOJHUK C TOKOM. OJIEKTPOJBMUIraTellb IOCTOSIHHOIO TOKa.
Hcnonp3oBaHue AJIEKTPOJABHUrareiacii B TEXHMYECKMX  YCTPOMCTBaX U Ha TPAHCIIOPTE.
Onpiter ®apanes.  SIBneHuwe  anekTpomarHuTHOM — mHAykuuu. IlpaBuno  JleHna.
OnextporeHeparop. CnocoObl MOMy4YEHHUS 3JICKTPUUYECKOH HHEPruu. DJIEKTPOCTAHIMHM Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Jlemoncmpayuu

DeKTpu3anus Tell.

JIBa poma »IEKTPUYECKUX 3apsS0B M B3aMMOJCHCTBHE 3apsSiKEHHBIX TeJ. Y CTPOHUCTBO U
JIEUCTBUE AJEKTPOCKOMA.

DIeKTpocTaTU4YeCKast MUHAYKIHS.

3aKOH COXpaHEHUsl DIJIEKTPUYECKUX 3aps0B.

[IpoBOTHUKY M AMDIIEKTPUKHU.

MopenupoBaHue CHJIOBBIX JIMHUM 3JEKTpUYECKOro mnois. VcrouHuku
MIOCTOSIHHOT'O TOKA.

JIeHCcTBHSL  DIIEKTPUYECKOrO0  TOKA.

ONEKTPUYECKUH TOK B KHUAKOCTH.

I"a30BbIit pazps.

W3mepenne cruibl TOKa aMIIEPMETPOM.

W3mepenune 531eKTpUUECKOrO0 HANpSHKEHUsST BOJbTMETpoM. Peocrar u
Mara3uH COIPOTUBIICHUM.

BzaumopeiicTBrE MOCTOSTHHBIX MAarHUTOB.

MopenupoBanue HEBO3MOXKHOCTH pasneneHus MOJIFOCOB Mar”ura.
MopenupoBaHre MarHUTHBIX MOJIEH TOCTOSIHHBIX MATHUTOB.

OmneiT Opcrena.

MarnuTHoe 1noJje Toka. DIEeKTPOMarHur.

JleficTBHe MarHMUTHOrO TOJII Ha HIPOBOJHUK C TOKOM.

DIIEKTPOABUTATENb IOCTOSTHHOTO TOKA.

UccnenoBanue sBJIEHHS SJIEKTPOMArHUTHOW MHAYKIUU. ONBITHI
®Dapanes.

3aBUCMMOCTh  HaNpaBJiCHUsT HWHIAYKIMOHHOTO TOKAa OT YCJIOBUW €ro BO3HHUKHOBEHHS.
DIIEKTPOreHePATOP MOCTOSTHHOTO TOKA.

Jlabopamophwvie pabomol u onvimol
OnpIThl O HAOJIOMCHHUIO O3JCKTPH3ALMK Tel HWHAYKIMEH W TNpU  CONMPUKOCHOBEHHHU.



HccnenoBanue NEHCTBUS SJEKTPUYECKOrO MOJS Ha NMPOBOJHUKU M JuanekTpuku. COopka u
pOBEpKa pabOThI JEKTPUUECKOM IETH MOCTOSHHOTO TOKA.

WN3mepenne u peryaupoBaHUE CHJIBI  TOKa.

N3mepenue u perynnpoBaHue HAMPSKEHUSL.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, HYIIETO Yepe3 pe3ucTop,  OT COTIPOTUBIICHUS
pe3ucTopa U HanpsHKEHUs Ha pe3UCTOope.

OneITHI, JEMOHCTPUPYIOIIHUE 3aBUCUMOCTh  JIEKTPUYECKOTO CONPOTUBIICHUAIPOBOAHUKA OT
€ro JUIMHBI, TUIOIIAIU TIONIEPEYHOT0 CEYEHHUS U MaTepHrala.

IIpoBepka mpaBuia CIIOXKEHUsS HANPSHKEHUNW IIPU  IIOCIEAOBATEIBHOM COCJUHEHUH [IBYX
PE3UCTOPOB.

[IpoBepka mpaBumia JJi CHIJIBI TOKA MPH MMApaJJIENbHOM COEIMHEHUH pe3UCTOpoB. OnpeneicHue
paboTHI AIEKTPUIECKOT0 TOKA, HAYIIETO Yepe3 PE3UCTOP.

OmnpeneneHne MOIIHOCTH 3JIEKTPUUYECKOr0 TOKA, BBIIEISIEMOM Ha pesucrope. MccinenoBanue
3aBUCHMOCTH CUJIBI TOKA, MAYLIETO 4epes3 JIAMIIOYKY, OT HAIPSKCHUS Ha HEW.

Onpenenenne KIIJI HarpeBarens.

HccenenoBanue MarHuTHOTO B3aUMOJACHCTBUS ITOCTOSIHHBIX MAarHUTOB.

N3yueHne MarHuTHOTO MOJI OCTOSHHBIX MAarHUTOB IPU MX OOBEINHEHUH Upa3ACICHUH.
HccnenoBanue 1elCTBUSA SJIEKTPUYECKOrO TOKAa HA MArHUTHYIO CTPEIIKY.

OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh  CHUJIBI B3aUMOJEHCTBUSL ~ KAaTylIKM C TOKOM U
MarHuTa OT CUJIbl TOKA U HAIIPABJICHUS TOKA B KaTYILKE.

N3ydeHne nedCTBUS MArHUTHOIO IIOJISL HAa IPOBOJHHUK C TOKOM.

KoncrpyupoBanue u usydeHue padboThl 3J€KTPOIBUTATEIIS.

N3mepenue KIIJ] anexTpoaBuraTenbHOM yCTaHOBKH.

OneITHI 10 MCCIENOBAHUIO SIBICHUS DJIEKTPOMAarHUTHOM MHIYKLUHW: MCCIEIOBAHUE U3MEHECHUN
3HAYCHMS Y HAIIPABJICHUS WHAYKIIMOHHOTO TOKA.

8 KJIACC

Pa3zgen 8. Mexanuueckue siBJICHUS

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrtema orcu€ra. OTHOCUTEIBHOCTD
MEXaHMYECKOro JBM)KEeHHUs. PaBHOMEpHOe NpsAMOJMHENHHOE ABWKEeHHE. HepaBHOMepHOE
NpsMOJIMHEIHOE nBH>KeHHE. CpenHsis U MIHOBEHHash CKOPOCTh Tella NMPU HEPABHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHoyckopeHHOE mpsiMoauHelHOe aBrkeHne. CBOOOIHOE TafcHUE.

OmnpbiThl ["anumes.

PaBHOMepHOE gABMKeHHE 1O OKpyx)HocTu. [leprog u yactora oOparieHus.

JInneliHas u yriosasi CKOpOCTH. LleHTpocTpeMuTenbHOE yCKOpEHUE.

IlepBbiii 3akoH Hprotona. Bropoit 3akon Herotona. Tperuit 3axkoH HproToHa.

[TpuHIMIT Cynieprio3uLuy CUJl.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHus: cuja TPEHUs CKOJIbXEHMs, CUIaTPEHUs MOKOS,
JIpyTUE BUJIbI TPEHUS.

Cuna TSHKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUsS. Y CKOpEHHE CBOOOIHOTO MajieHus. J[BiKeHue
manet Bokpyr Connna. [lepBas kocMuueckasi CKOpocTs. HeBeCOMOCTh U meperpy3Ku.

PaBHOBecue marepuanbHOW TOYkU. AOCOMIOTHO TBEPIOE Teno. PaBHOBecue TBEPAOro Tena
3aKpeIUIEHHON OCBIO BpalleHus.. MOMEHT cuibl. LIeHTp TsKecTH.

Nmnynbe Tena. M3meHenwe ummylsibca. WMImynbe cuibl. 3aKOH COXpPAHEHUS HMMITYJIbCa.
PeaktuBHOE NBHKEHUE.

Mexannyeckast paboTa 1 MOIIHOCTh. PaboTa cuil TsKecTH, yrpyroctu, TpeHus. CBsi3b SHEpruu



u pabotel. [loTeHnuanbHas SHeprus Tena, MNOJHATOTO HAJ IOBEPXHOCTBIO 3EMIIH.
[lorenumanpHas d3Heprus cxarod mnpyxusbl. Kunermueckas sHeprud. Teopema o
KMHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUU.

Jlemoncmpayuu

Habmronenne MexaHU4eCcKoro ABM)KECHHUS TeJla OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA.

CpaBHeHHME MyTeW U TPACKTOPUM JBUKEHUS OJHOTO M TOrO K€ Tela OTHOCUTEIbHO Pa3HBIX TEll
OTCYETA.

H3mepenne CKOpOCTH U yCKOPEHHS NMPSMOJMHENHOTO JABHKEHUA. MccnenoBanue

IIPU3HAKOB PABHOYCKOPEHHOTO 1B KECHMUSI.

HaGmronenne NBIKEHUS Tela 1Mo OKPY>KHOCTH.

HabmioneHne MexaHMYeCKUX SIBJICHUH, MPOUCXOIAIIUX B CUCTEME OTCUETa

«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUJKEHUU OTHOCUTEIbHO KaOWHeTapU3UKH.
3aBUCHMOCTh YCKOpPEHHUs Tejla OT MacChl Tella M JEeHCTBYIOIIECH Ha Hero cwiibl. Habmonenue
paBEHCTBA CHJI ITPU B3aUMOJICHCTBUU TEll.

MN3menenue Beca Tena MNpU YCKOPEHHOM JIBHXKCHHH.

[lepenaua uMiysbca npyu B3aMMOICHCTBUM TEI.

[IpeoOpa3zoBanms SHEPTUH NPU B3AUMOICHCTBUH TEJI.

CoxpaHeHue UMITYJIbCa PU HEYIIPYTOM B3aUMOJCHCTBUU.

CoxpaHeHre UMITyJIbca TpHu abCOMIOTHO YIPYroM B3aumoaeicTBuu. Habmonenue

PEaKTUBHOTO JABUKECHUSI.

CoxpaHeHUe MEXaHMYECKON SHEPTUH MPU CBOOOTHOM TaICHHH.

CoxpaHeHue MEXAaHUYECKOM SHEPTUU IIPU IBU)KEHUH  Tela MOJ ACHCTBUEMIIPYKUHBI.

Jlabopamopmwvie pabomobl u onvimsl

KoHcTpyupoBaHue TpakTa JUisl pa3roHa U JaIbHEHIIIET0 paBHOMEPHOTO JBIKEHUS IIApUKA UITH
TEJIECKKH.

OmnpeneneHue CcpeaHed CKOPOCTH CKOJBKEHHs Opycka WM JBIKCHHS IIApUKa I10
HAKJIOHHOM TIOCKOCTH.

OmnpeneneHne yCKOpEHUs Tella IPU PaBHOYCKOPEHHOM JIBHKEHUU TI0 HAKJIOHHOH TTOCKOCTH.
HccnenoBanue 3aBHCUMOCTH IIYyTH OT BpPEMEHH NpPH PABHOYCKOPEHHOM JIBIDKCHHH 03
Ha4yaJbHOU CKOPOCTH.

[IpoBepka rumoTe3bl: €CiM MPU PAaBHOYCKOPEHHOM JIBUKEHHH 0€3 HaYaIbHON CKOPOCTH MyTH
OTHOCSITCS KaK Psiji HEUETHBIX YHCET, TO COOTBETCTBYIOIINE IPOMEXYTKUBPEMEHH OJJMHAKOBBI.

I/ICCHGI[OBaHI/Ie 3aBUCUMOCTHU CWJIbI TPCHHUA CKOJIBXXCHUA OT CHUJIbI HOPMAJIBHOI'OJdAaBJICHHA.
Omnpenenenne kKod(hUIIMEHTa TPEHUS  CKOJBXKCHHS.

Omnpenenenne KECTKOCTU MPYKUHBL.

Omnpenenenue pabOThI CHIIBI TPEHUSI TIPU PaBHOMEPHOM JBIKEHUH Tejla 0 TOPU30HTAIBHOM
TIOBEPXHOCTH.

Onpenenenne pabOTBl CHJIBI  YNPYrOCTH TpU TOABEME Tpy3a C  HCHOJIb30BaHHUEM
HEIMOABUKHOT'O U TOABHUKHOT'O 6JIOKOB.

N3yuenue 3akoHa COXpaHEHUsI PHEPTHH.

Pa3zgen 9. Mexannuyeckue KoJ1e0aHUS U BOJTHBI

KonebarenpHoe nBumkeHue. OCHOBHBIE XapaKTEPUCTHKH KOJIEOAHUI: TEpHOJ, YacToTa,
aMIMTyna. MareMatud4ecKuil M NPy KUHHBIM MasTHUKHU. [IpeBpaiienue sHeEpruu Ipu
K0J1e0aTeIbHOM JABM)KEHHUU.

3aryxatomue koJjieOaHus. BreiHyXaeHHBIC KoJieOaHWs. Pe3onanc. MexaHW4YecKHe BOJIHEI.
CaoiicTBa MexaHW4ecKMX BOJIH. [IpomonbHble M momnepedHble BOJHBL. [[1MHA BONHBI U



CKOPOCTh €€ pacnpocTpaHeHusi. MexaHn4ecKre BOJIHBI B TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI.
3ByK. I'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. H(ppa3ByK U yIbTpa3ByK.

Llemoncmpayuu

HaGmronenue koneGaHuii Ten moa ACHCTBUEM CHIIBI TSKECTH M CHIIBI ynpyroctu. HaGmronenue
Kosie0aHui Tpy3a Ha HUTH U Ha TIPYKHUHE.

Habnronenue BBIHYXKICHHBIX KoOJeOaHM W pe3oHaHca. PacmpocTpaHeHue

MPOJIOJIBHBIX W TIOMEPEYHBIX BOJNH (Ha Moxenu). HabGmiomeHue 3aBHCHMOCTH

BBICOTHI 3BYKa OT YacCTOTHI.

AKyCTUYECKU PE30HAHC.

Jlabopamopmvie pabomobl u onvimsl

Onpenenenne 4acToThl U TEpHOAa KoOJNeOaHWN MaTeMaTHYeCcKoro MasTHuka. OnpeneneHue
YacTOTHI U MEepHOAa KOJICOaHUH MPYKMHHOTO MasiTHUKa VccrnenoBaHne 3aBHCUMOCTH TIEpHOIA
KOJICOAHWH TIOJBEIIEHHOTO K HUTH Tpy3a

OT JUTUHBI HATH.

HccnenoBanue 3aBUCUMOCTH TTEPHOIA KOJICOAHUH MPYKUHHOTO MasTHUKAOT MAcChl Ipy3a.
[TpoBepka HE3aBUCHMOCTH IEpHOAa KOJICOaHWH Tpy3a, MOJBEHIEHHOTO K HHTH,OT MacChl
rpysa.

OnbITH, TEMOHCTPUPYIOIIAE 3aBUCHUMOCTh MEpUoJia KOJIeOaHHWd TPYKHHHOTO MassTHUKA OT
Macchl rpy3a M KECTKOCTH MPYKHHBI.

N3mepenue yckopeHus CBOOOIHOTO MaACHHUS.

Pa3nes 10. DiieKTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMarHuTHOE [Tone. DJIEKTPOMArHuTHbHIE BoJiHBI. CBoiicTBa
DJIEKTPOMArHUTHBIX BOJIH. IIkama AJIEKTPOMATrHUTHBIX BOJIH. Hcnonn3oBanme
AJICKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.
DneKTpoMarHuTHas mpupoaa ceera. CkopocTh cBeTa. BoHOBBIE CBOICTBA CBETA.

Llemoncmpayuu
CBoiicTBa  3JEKTPOMArHUTHBIX  BOJIH.
BonHoBBIE CBONCTBaA CBETA.

Jlabopamopmwvie pabomul u onvimsl
N3yuenHne CBOMCTB AIEKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOMIIBHOTO TeledoHa.

Pa3nen 11. CBeToBBIE AABJICHUSA

JlyueBas wmoxenb cBera. Mcrounuku cBera. lIpsMonuHeiiHO€ pacnpoCTpaHEHUE CBETa.
3atmenus CosHia u JIlynsl. Otpaxkenue cBera. [nockoe 3epkano. 3aKOH OTpaKeHUs CBETA.
[Ipenomnenue cBera. 3akoH mpesomiieHUs cBeta. llolHOE BHYTpeHHEE OTpaKeHHE CBETA.
Hcmonp3oBanue moIHOTO BHYTPCHHCTO OTPAKCHUA B OIITUYCCKUX CBCTOBOAAX.

Jlunza. Xox myueit B nuH3ze. OnTudeckas cucrema QoroarmapaTa, MUKPOCKOIA U TEJIECKOIA.
I'ma3 kak onTuyeckas cucrema. biiM3opykoCcTh U 1aIbHO30PKOCTb.

Paznoxenune Genoro ceera B crnekTp. OmbiTel HpitoToHa. CriokeHHE CHEKTPaIbHBIX IIBETOB.
Hucniepcus caera.

Jlemoncmpayuu

[IpsamonuHEHOE  pacHpOCTpPAHEHUE  CBETA.

OtpaxkeHue cBeTa.

[onmyuenne n300paxkeHnit B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3epKanax.lIpenomienue cera.



ONTUYECKUH CBETOBO/I.

Xon nmyuedt B coOuparomeld JTuH3e. X0/

JIy4ell B pacCEeUBAlOLIEH JIMH3E.

[onmyuyenne n300paxKeHU C MOMOIILBIO JIUH3.

[Tpunnun nevictBusi oToamnmapara, MUKPOCKOIa U Telieckorma. Moernb
riasa.

Paznoxxenue 0enoro cBetTa B CIIEKTP.

[Tonmyuenue 6enoro cBeTa MpH CI0XKEHUH CBETa Pa3HBIX IIBETOB.

Jlabopamopmwvie pabomobl u onvimsl

HccnenoBanue 3aBUCUMOCTH YTJia OTPAKCHHsI CBETOBOTO Jyda OT yria majaeHus. M3ydeHnue
XapaKTEPUCTHK H300paKEHUS TIPeIMETa B TUIOCKOM 3epKalie.

HccnenoBanue 3aBUCUMOCTH yIiia MIPEJIOMIICHHUSI CBETOBOTO Jiyda OT yIJjla MaJcHHUs Ha TPaHHIIC
«BO3IYX—CTEKJIIO».

[Tomyuenue n300paXkeHN C MOMOIIBIO0 COOUPAIOIIEH JTMH3HI.

Omnpenenenne GOKYCHOTO PACCTOSIHUSI U ONITHYECKOM CHIIBI coOuparomel JIMH3BL. OMBITHI 110
pa3I0KeHUI0 OEJIOro CBETa B CIIEKTP.
OmnbITH IO BOCTIPUATHIO I[BETA MIPEIMETOB MPHU UX HAOIIOCHUU Yepe3 [IBETOBbIC (PHIIBTPBI.

Pa3znea 12. KBaHTOBEIE IBJEHUS

Oneiter Pesepdpopna m 1utanetapHas mojenb aroma. Mogens atoma bopa.
Hcnyckanue u nornomieHue ceera aroMoM. KBaHThI. JIMHeWuaThie CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, 6eta- U raMma-usirydeHusi. CTpoenue aToMHoro sapa. Hykionnas
MOZENIb artoMHOro sapa. M3oronsl. PaguoaxktuBHble npespawieHus. llepuon momypacnana
ATOMHBIX S7EP.

SlnepHble peakuuH. 3aKOHBI COXPAHEHHUs 3apsiI0OBOTO M MAacCOBOTO YHCEN. DHEPrus CBA3U
aToMHBIX snep. CBA3p Maccel W dHepruM. Peakuum cuHTe3a M neneHus saaep. Mcrounukum
sHepruu CosHIA U 3BE3NL.

Snepnas sHepreTuka. JIeHCTBUs paJuOAKTUBHBIX U3JyYECHUN HA KUBBIE OPraHU3MBI.

Jlemoncmpayuu

ChoexkTppl H3JIy4eHUsT W MOTJIOIICHHUS.

CrexTpsl pa3nTuyHbIX Ta30B.

CnekTp Bozopoa.

Ha6nronenue tpexkoB B kamepe Buiibcona. Pabora
CYETUYHMKA MOHU3UPYIOIIUX U3TyUYEHUN.

Perucrpanus usinydeHust IpUpOAHBIX MUHEPAIOB U IPOTyKTOB.

Jlabopamopmwvie pabomobl u onvimsl

HabnroieHre CrIomHbIX ¥ TIMHEHYAThIX CIICKTPOB U3TyUYCHUS.

HccnemoBanue TpPEeKOB: U3MEPEHUE DJHEPIHMM YACTUIBI 1O TOPMO3HOMY IyTH (IO
¢dororpadusm).

W3mepenune paanoakTHBHOTO (OHA.

IToBTOpHTE/IBLHO-00001IIAKOIINIT MOYJID

[ToBTOpHUTENEHO-0000IIAOIIMI MOIY/Ih TPEIHA3HAYCH IJIsi CHCTEMAaTH3allud U O0O0O0OIIEHUS
NPEMETHOTO COJACPXKAHUA U ONbITA JEATEIbHOCTH, MPUOOPETEHHOTrO NMPHU U3YYECHUHU BCETO
Kypca (U3MKM, a TakXke A MOATOTOBKM K OCHOBHOMY TIOCYJapCTBEHHOMY 3K3aMEHy IO
¢u3uKe 17151 00y4darONIMXCs, BHIOPABIINX 3TOT Y4eOHBIAIIPEIMET.

[Tpu u3ydeHnn JaHHOTO MOAYJIS PEATU3YIOTCSA U CUCTEMATU3UPYIOTCS BUABI ACSITEIbHOCTH, Ha



OCHOBE KOTOpBIX OOecreyuBaeTcss JOCTHXKEHHE MPEIMETHBIX W METalpeIMETHBIX
IUIAHUPYEMBIX pPEe3yJlbTaToB OOyueHHs, (OPMHUPYETCs E€CTECTBEHHO-HAay4dHasi TPaMOTHOCTD:
OCBOCHME HAYYHBIX METOJOB HCCJICNAOBAHMS SIBICHUN IPUPOABI U TEXHUKHU, OBJIAJCHUE
YMEHUSMHU OOBACHATH (PU3HUECKHE SBJICHUS, IPUMEHSS NOJYyUYCHHbIE 3HAHUS, pellaTh 3aau,
B TOM YHCJIE KAYECTBEHHBIC U SKCIICPUMEHTAJIbHBIE.

[IpuHIMIIMATBHO AEATENBHOCTHBIM XapaKTep JaHHOIO pasjesa peaausyercs 3a C4ET TOro, 4ro
o0yyarommuecs BHIIOIHSIIOT 3a1aHMs, B KOTOPBIX UM IIPEJIaraeTcs:

Ha OCHOBE IMOJIy4YEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBACHATH (U3NYECKUE SBICHUS B
OKpYXXarlle MpUpoAEe M IOBCEAHCBHOW JKM3HHU; MCIONb30BaTh HAy4YHBIE METOIBI
UCCIICIOBaHMsl (PU3UYECKUX SIBIICHHM, B TOM 4HCIE JJI1 NPOBEPKU TUIOTE3 MU IOIY4YEHUs
TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HayuyHble OCHOBBl HamOoOJee BAXKHBIX JOCTHKEHMH COBPEMEHHBIX TEXHOJOIMH,
HalpuMep, IPaKTUYECKOrO0 HCIOJIB30BAHUS PA3JIMYHBIX HCTOYHMKOB DHEPIMU HA OCHOBE
3aKOHA IIPEBPALICHNS U COXPAaHEHMS BCEX U3BECTHBIX BUJIOB DHEPIHUU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA
«PU3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Nzyuenune yueOHoro npeamera «Pu3mka» Ha ypoBHE OCHOBHOTO OOIIETO 00pa3oBaHMS
JIOJDKHO 00€CTIeunBaTh TOCTHIKEHUE CIEAYIOMINX JTJMYHOCTHBIX, METAIPEIMETHBIX U
IPEMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

JInuHOCTHBIE pE3ysbTaThl OCBOEHMSI MPOTrPaMMbl OCHOBHOIO OOILIEro 0oOpa3oBaHMs
JOCTUTAIOTCSl B €IMHCTBE Y4€OHON M BOCHHMTATENIBHOW NesATeIbHOCTH JIMiies B COOTBETCTBUU C
TpPaZULIMOHHBIMU POCCUNCKUMU COLMOKYJIBTYPHBIMU U JTyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH,
IOPUHATHIMEH B OOINECTBE MpPaBUJIAMU M HOPMAaMU TOBEACHUS M CIIOCOOCTBYIOT IpOLEccaM
CaMOIIO3HAHUS, CAaMOBOCIIUTAaHHUS M CaMOpa3BUTHUS, (OPMHPOBAHUS BHYTPEHHEW IO3UIMH
JUYHOCTH.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrate u3yueHus (QHU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSY
oOyyarorerocst 0yayT cOpMHUPOBaHBI CIICAYIOLINE JIUYHOCTHBIC PE3YIIbTAThI B YACTH:

1) narpuornyeckoro BocnuTaHusi:

NPOSIBJIEHUE MHTEPECA K MCTOPHU M COBPEMEHHOMY COCTOSHHUIO POCCHUCKOM
¢duznveckoil HayKu;

IIEHHOCTHOE OTHOILEHUE K JOCTHKEHUSAM POCCUHCKUX YUEHBIX-(PU3UKOB;

2) rpaskIaHCKOro M JyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMUS:
TOTOBHOCTh K AKTUBHOMY YYacTHUIO B OOCY)XIEHMHM OOILIECTBEHHO-3HAYUMBIX U
THYECKUX MPOOIIEM, CBI3aHHBIX ¢ IPAKTUYECKUM IPUMEHEHHEM JOCTHKEHHUN (DPU3HKH;
OCO3HAaHHE Ba)KHOCTH MOPAJIbHO-ITUYECKHUX IPUHIUIIOB B IEATEIBHOCTH YYEHOIO;

3) scTeTHYeCKOro BOCIIMTAHMS:
BOCIIPHATUE OCTETHYECKMX KAYeCTB (PUBMYECKOM HAyKW: €€ TapMOHHYHOTO
TIOCTPOEHHSI, CTPOTOCTH, TOYHOCTH, JITAKOHMIHOCTH;

4) HEeHHOCTH HAYYHOI'0 O3HAHNUS:
0CO3HAaHHE HEHHOCTH (PM3MYECKOI HAyKH KAaK MOIHOTO MHCTPYMEHTA ITO3HAHUS MHPA,



OCHOBBI Pa3BUTHUA TEXHOJOTHI, BAXKHEUIIIEH COCTABIAIONIEN KYJIbTYPHI;
pasBUTHE  HAy4yHOW  JI0O03HATENBHOCTH, HWHTEpeca K  HCCIEI0BATEIbCKOM
NesITeNIbHOCTH;

5) popMupoBanus KyJIbTYpPhI 310POBbS M SMOLHOHAIBLHOI0 0,1ar0N0 Iy YH:

OCO3HaHHE IICHHOCTH 0€30MacHOro o0pas3a XU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXHOCTH TMpaBWJI OE30MacHOrO TMOBEICHHMs Ha TPAHCIOPTE, Ha JOporax, ¢
SJICKTPUYCCKUM U TCIIJIOBBIM OGOPYI[OBaHI/IeM B JOMAaIlIHUX YCIIOBUAX;

c(hOpMUPOBAHHOCTh HaBBbIKa pedIICKCUM, MPU3HAHKE CBOETO IpaBa Ha OIMMOKY |
TaKOro K€ MpaBa y APYroro 4eioBeKa;

6) TpyroBoro BocnuTanus:

aKTUBHOE YyYacTHE€ B pEIIeHWH NpPaKTHUYEeCKUX 3amady (B paMKax CeMbH,
o0pa3oBaTeNpHON  OpraHU3alid, TOpoJa, Kpas) TEXHOJIOTUYECKOW U  COLUAThHON
HaIMpPaBJIEHHOCTH, TPEOYIOIIMUX B TOM YHCIe U (PU3NUECKUX 3HAHUM;

MHTEPEC K MPAKTUYECKOMY HU3yUEHHIO MPOQPECCHIA, CBI3aHHBIX C (PUIUKOM;

7) 3K0JI0rHY€eCKOro BOCIIMTAHMSA:

OpUEHTAlMs Ha NPUMEHEHHME (DU3MYECKMX 3HAHWM JUIA pElIeHHs 3a1a4 B OOJIACTH
OKPYIKAIOIIEH CPebl, INIAHUPOBAHMS TIOCTYIIKOB M OLEHKH X BO3MOXKHBIX TTOCIEACTBUM 1Is
OKpYKarolleu Cpeabl;

0CO3HaHME TII00ATHEHOTO XapaKTepa SKOJIOTMIECKHUX IPOOJIEM H ITyTeH X PELICHNUS;

8) ananranum k M3MeHSIOIUMCST YCTIOBUAM COLMAILHON U TIPUPOIHOI CPebI:
NOTPEOHOCTh BO B3aMMOJCHCTBHM TPH BBHINOJHEHWH HCCICIOBAHUN U TIPOEKTOB
(bu3MUeCcKOil HaIPaBIEHHOCTH, OTKPBITOCTD OTBITY M 3HAHHUSM JAPYTHX;
HOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Ye€pe3 MNPAKTHUECKYIO AEATEeIHbHOCTB;
noTpeOHOCTh B (POPMUPOBAHMH HOBBIX 3HaHUI, B TOM yHciie (OPMYITHPOBATH HJIEH,
MOHATUS, TUIIOTE3bI O PU3UUECKUX OOBEKTAX U SIBICHUSX;
0co3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKU;
IUIAaHUPOBAaHHE CBOETO PAa3BUTHA B NPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHUMH;
CTpeMJICHUE aHAJM3UPOBATh U BBISBISITH B3aUMOCBSA3H MPUPOBI, OOIIECTBA U
HKOHOMUKH, B TOM YHCIIE C UCIIOIb30BaHNEM (PU3MUCCKUX 3HAHH;
OLICHKA CBOMX JEHCTBUI ¢ y4€TOM BIHMSHHUS Ha OKPY’KAIOIIYI0 Cpery, BO3MOXKHBIX
r7100ANIbHBIX MTOCIIEACTBUH.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynprate ocBOeHUS NporpaMMbl Mo (U3MKE HAa YPOBHE OCHOBHOI'O OOIIETo
oOpazoBanust y oOyuatomerocss OyayT cGOpPMHpPOBAHbI METAaNpPEIMETHBIE PE3yIbTaThl,
BKJIIOYAIOIIME TI03HABATENIbHBIE yHHMBEpCAJbHBbIC y4ueOHbIE NEHCTBHSA, KOMMYHHKATHBHBIC
YHHMBEpCaJIbHbIE yueOHbIE AEHCTBUSI, PETYJIITUBHbBIE YHUBEPCAIbHbICYUYEOHbIE EHCTBUS.

Ilo3naBaTeIbHBbIE YHHBeEpPCAJbHbIEe y4eOHbIe NeHCTBHSA
ba3oBble Jornveckue qelcTBUA:
BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBCHHBIC TPU3HAKH OOBEKTOB (SIBJICHUN);
YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(DUKAIINH, OCHOBAHUS
Uit 0000IIIEHUS 1 CPAaBHEHMUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B paccMaTpUBAEMBIX (pakTaX, MaHHBIX U
HAOIIOICHUSX, OTHOCAIIUXCS K (PU3NYECKUM SIBJICHUSIM;



BBISIBIISITh TTPHYUHHO-CJICICTBEHHBIC CBSI3W NMPH W3YyYEeHUH (U3NYECKUX SIBJICHUU W
mponeccos, JcJaaTb BBIBObI C HCIIOJIb30BAHHUCM  NCAYKTHUBHBIX n WHAYKTHUBHBIX
yMOSaKJHO‘-IeHI/II\/'I, BBIIBUI'aTh TUIIOTE3bI O B3aAUMOCBA3AX q)HSI/IquKI/IX BCJINYMH,

CaMOCTOSITENIbHO BBIOUPATh CIIOCO0 pernieHust yaeOHou (hu3ndeckoi 3aaaun(CpaBHEHUE
HECKOJIbKUX BapUAHTOB PEUICHHUs, BEIOOP HanOoIIee MOIXOASIIETO C yYETOM CAMOCTOS TETEHO
BBI/IEJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarebCKHue 1eiiCTBUSA:
HCIIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATEIbCKUNH WHCTPYMEHT MO3HAHUS; MPOBOAUTH
[0 CaMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY OIIBIT, HECIOXKHBIN
(bu3nyecKuil 3KCIepUMEHT, HEOOIbIIIOEe UCCIIeJOBaHUE (PU3UYECKOTO SBJICHUS; OLIEHUBATh Ha
IPUMEHUMOCTD U IOCTOBEPHOCTh MH(POPMAITHIO, TIOITYYEHHYIO B X0J1€
MCCIIETOBAHUS WU SKCIIEPUMEHTA;
CaMOCTOSITEIbHO  (OpMYJIUPOBaTh OOOOIIEHUS H  BBIBOABI IO  PE3yJIbTaTam
MPOBEEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEIOBAHUS;
IIPOrHO3UPOBATh BO3MOXKHOE JajibHEiillee pa3BUTHE (PU3MUECKHX IPOLIECCOB, a
TAKIKC BbIABUTATb MPCAIIOJIOKCHUS 06 HX PA3BUTHUHU B HOBBIX YCJIOBHAX W KOHTCKCTAaX.

Padora c undopmanueii:

OPUMEHSTh  pa3jMyHble METOJbl, MHCTPYMEHTBHl W  3alpochl MpHU  IOHCKE U
otOope nHGOPMAINH WK JAHHBIX C YYETOM MPEITI0KCHHON y4eOHOH (HU3MYECKOM 3a1a4H;

aQHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(GOPMAIIUIO PA3TUIHBIX
BUJIOB U (DOPM MpeACTaBICHUS;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMalIbHYIO (opMy mpencraBieHus HHOOpPMAIUU U
WUTIOCTPUPOBATH PEIllaeMbIC 33/1a4M HECIOKHBIMU CXEeMaMH, TuarpaMMaMu, HHOU Tpadukoit
1 UX KOMOMHAITUSMH.

KoMMyHUKaTHBHbIEe YHUBEpPCAJbHbIe y4eOHble IelCTBHA:

B XoJie 0OCyXJeHHs y4yeOHOro MmarepHaja, pe3yJlbTaToB JIAOOPATOPHBIX pPadOT M
IPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXTaeMOW TeMbl W BBICKA3bIBATh HJICH,
HalleJIeHHBIC Ha PEeIIeHNE 3a/1a4 U TOJIepKaHue OJIaroKeaTeIbHOCTH OOLICHNUS;

COIIOCTABJIATh CBOM CYXJIEHHUS C CYXICHUSMH JIpyIMX YYacTHHUKOB JHAjora,
0OHapyKMBaTh PA3IUUNE U CXOJCTBO HO3UIIHIA;

BBIPQKATh CBOIO TOUKY 3PCHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

nyOJIMYHO  TIPENICTABIATh  PE3YyJbTaThl  BBIMOJHEHHOTO  (PU3WYECKOTO  OMBITA
(PKCTIEpUMEHTAa, UCCIIEIOBAHUS, IPOEKTA).

MMOHUMATh W HCIIOIh30BaTh MPEUMYIIIECTBA KOMAaHIHON ¥ WHIUBUyIbHOW PaOOTHIPH
pelIeHuN KOHKPETHON (PU3nYecKoi IpoOIeMbl;

MPUHUMATh LEJIM COBMECTHOM JESITEIbHOCTH, OPraHW30BbIBaTH JACHUCTBUS IO €€
JOCTUKEHHIO: PaCIpeeNiaTh POJId, OOCYXIaTh MPOIECCHl W PE3yNbTaThl COBMECTHOMN
paboThl, 000011aTh MHEHUST HECKOJIBKHX JTFOJICH;

BBITIOJIHSITh CBOIO 4acTh pabOTHI, JOCTHTas KadyeCTBEHHOTO pe3yibTaTa IO CBOEMY
HaIpaBJIEHUIO U KOOPJAUHHUPYS CBOU JACHCTBUSA C APYTUMH WICHAMHU KOMaH/IbI;

OIICHUBATh KA4eCTBO CBOETO BKJIAJa B OOIIUN MPOIYKT 11O KPUTEPHUSIM,

CaMOCTOSITENTLHO C(HOPMYITHUPOBAHHBIM YIaCTHUKAMU B3aHMOICHCTBUSI.

PeryasiTuBHble YHUBepcaJbHbIe y4eOHbIEe JeiCTBHS
Camoopranu3anus:
BBISIBJISITH TPOOJIEMBI B JKM3HEHHBIX U YYEOHBIX CHUTYallUsAX, TPEOYIOUUX IS



penieHus pU3NYECKuX 3HAHUH;

OPHEHTHPOBAThCA B PA3JIMYHBIX MOJXOJAAaX MPHHATHA pEHICHUH (MHAWBUAyaJIbHOE,
MPUHATHE PELICHUS B TPYIIIE, IPUHATHE PEILICHUH IPyTIoif);

CaMOCTOSITENIFHO COCTAaBJISATh AJITOPUTM peEIleHUs (U3MUECKOM 3alaud WIM IUTaHa
UCCIECOBAaHUS C Y4YETOM HMEIONIMXCS PECypcoB W COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh MpeAaracMble BApUAHThI PEeIICHUI;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, IMOIIUOHAJIbHbI HHTEJJICKT:

JaBaTh aJIeKBaTHYIO OIICHKY CUTYaIlly U TIPEIjIaraTh 1iaH €€ N3MEHCHHUS;

OOBSCHSATH IPUUUHBI JOCTHUKECHHS (HEIOCTHKCHHUS) PE3yIbTATOB JESTEILHOCTH, TaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHBBI B JCATEIHHOCTH (B TOM YHCJIE B XOJ BBIMOJHEHUS PU3HIESCKOTO
HCCIIEIOBAHMS WJIM TPOCKTA) HA OCHOBE HOBBIX OOCTOSITENHCTB, M3MECHUBIIMXCS CUTYAIlUi,
YCTaHOBIICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEJIH U YCIOBUSIM.

CTaBUTh ce0s Ha MECTO [PYroro 4YeloBeKa B XOJE CIOpa WM JTUCKYCCHH Ha
Hay4YHYIO TeMY, TOHUMAaTh MOTHUBBI, HAMEPEHHS U JIOTHKY JIPYTOTO.

MpU3HAaBaTh CBOE NPABO HA OMIMOKY TpPH pemieHud (PU3NUecKuxX 3aaad Wid B
YTBEPKJACHUSIX Ha HAYYHbIE TEMBI U TAKOE K€ IIPaBO JPYroro.

INNPEAMETHBIE PE3YJIBTATDI

K koHmy oOyuenus B 7 Kjacce IpeIMETHbIE pe3ysbTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHUH:

UCIOJIb30BaTh MOHATHS: (PU3NYECKNE U XUMHUUYECKUE SIBICHUS, HAOIIOEHUE, SKCIIEPUMEHT,
MOJIeIb, TUIIOTE3a, EAMHUIBI (DU3NYECKUX BEIWYHMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEPAOE, JKUAKOE, ra3oo0pa3zHOe), MEXaHWYEeCKOe [BM)KEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSIMOJMHEHHOE), TPaeKTOpHs, paBHOJCHCTBYyIOIIAs CuJl, Jeopmanus
(ynpyras, miaacTu4eckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

pa3nuuath sBiIeHUA (Iu(Qy3us, TEIIOBOE [BHUKEHHE YacCTHIl BEIIECTBA, PABHOMEPHOE
JBUKCHHUE, HEPABHOMEPHOE IBUKCHHUE, NHEPLIMS, B3aMMOJCHCTBUE TEJI, PABHOBECUE TBEPIBIX
TEN C 3aKPEIUIEHHOM OCBIO BpAllleHHUs, TIe€pefada AAaBJICHUS TBEPABIMU TEJIaMU, KUAKOCTIMH U
ra3amu, atMoc(epHoe JaBleHUE, IUIABaHUE TeEll, MPEBPAIICHUS MEXAHUYECKOW SHEPruH) IO
ONMCAHHUIO HX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OINBITOB, AEMOHCTPHUPYIOIIHUX AAHHOE
(bu3HIeCcKOe SIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJICHUN B OKpY’KAIOLIEM MHUpPE, B TOM
yrcae (pU3NYEeCKue SBICHUS B MPHUPOJE: MPUMEPH IBMKCHUS C PA3IHMYHBIMU CKOPOCTSIMH B
JKUBOM M HEXHMBOM IPUPOAE, ACHCTBUE CWIIBI TPEHUS B IPUPOLE U TEXHUKE, BIIUSHUE
aTMOC(EpPHOTO AABJICHUS HAa KUBOW OpPraHu3M, IJIaBaHHUE PbIO, pplyaru B Tejle 4eJI0BeKa, MpU
9TOM

NEPEeBOJIUTh MPAKTUYECKYIO 3alady B Y4eOHYIO, BBLICIATH CYIIECTBEHHBIC CBOWCTBA
(mpu3HaKM) (QU3MUECKUX SIBJICHUW; OMHMCHIBATh M3YYCHHBIE CBOICTBa Tel M (PHU3UUECKUE
SIBIICHHSI, MCIIONIBb3Ysl (PU3MUECKUE BEIMUYUHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpPEMs,
IyTh, CKOPOCTb, CPENHAS CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TSXKECTH, BEC TeJa, CHJIa TPEHMUS,
naBiieHue (TBEPIOTO Telna, KUAKOCTH, ra3a), BhITAJIKUBAIOIIAs CHJIA, MEXaHW4Yeckas paboTa,
MOITHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KOX(QHUIMEHT IOJIE3HOTO JCHCTBUS MEXaHHU3MOB,
KMHETHYeCcKass W IMOTEHUMAJNbHAs »JHEprus), MpU ONUCAHUM IPAaBUIBHO TPAKTOBATh
(¢u3nUecKuil CMBICT HCIIOJIBb3YEeMBIX BEIMYMH, UX OOO3HAUCHHS WU EAWHUIBI (PUIUUECKUX



BEJIMYMH, HAXOJIUTh (POPMYJIbI, CBSI3BIBAIOLINE NAaHHYIO (DU3MYECKYI0 BEIMUYUHY C JIPYTUMH
BEJIMYMHAMU, CTPOUTH IPaUKU U3yUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOWCTBA Tej, (hU3MUECKHE SIBJICHHS W TMPOIECCHI, MCIOJIb3Yys IpaBuiia
CIOXeHUs cuil (BHOJMb OJHOW mpsiMoil), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
NpaBUJIO paBHOBECHs pbluara (0J0Ka), «30JI0TOE TMPaBHIIO» MEXAaHUKH, 3aKOH COXpaHEHHUs
MEXaHMYECKOW PHEPruu, MpU 3TOM J1aBaTh CIOBECHYIO (hOPMYIHMPOBKY 3aKOHA U 3allHCBHIBATH
€ro MaTeMaTHUYECKOE BBIPAKEHHUE;

OOBSACHATh (hU3MUYECKHE SIBJICHUS, MPOIECCHl M CBOMCTBa Tel, B TOM YHCIE U B
KOHTEKCTE CUTYaIMil MIPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATH
IMPUYUHHO-CJIEICTBEHHbIE CBSA3M, CTPOUTHh OOBACHEHHWE U3 1—2 JOTMYECKUX MIaroB ¢
omopoil Ha 1-2 W3y4YEHHBIX CBOMCTBAa (DU3WYECKUX SBICHUM, (PU3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemath pacy€THbIe 3a1a4 B 1—2 nelcTBUS, UCIIONb3Ysl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE
buznyecKkre BeTMYNHBI: HA OCHOBE aHAIM3a YCIOBHUS 3aJauu 3aiChIBaThKPATKOE YCIOBUE,

MOJCTaBATh (PU3MYECKHe BEIMYMHBI B (QOpPMYJbl U MPOBOAUTH pPAacu€Thl, HAXOIUThH
CIPaBOYHbBIC JIaHHBIE, HEOOXOAMMBIE MJs pEUIeHHs 3aj7ad, OLEHUBATHh PEATUCTUYHOCTH
MOJTYYEeHHOUN (PU3MUECKOM BEIIMUNHBI;

pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOUIM (PU3NIECKUX METOJIOB, B
ONMCAHUU UCCIIEJOBAHUS

BBIIETISITH MIPOBEPSIEMOE TPEANOJI0KEHHEe (TUIOTEe3y), paziudyarb M HHTEPIPETHPOBATH
MOJTyYEHHBIM pe3yJbTaT, HAXOAWUTh OIMIMOKM B XOJE OIbITa, Je1aTh BBIBOABI IO €ro
pe3ynbTaram;

IPOBOJIUTH OMBITHI MO HAOMIONCHUIO (PU3NYECKUX SBICHUN MM (PU3MYECKHXCBOWCTB TE:

dbopMyIpoBaTh MpoBEpsiEMbIe MPEANOI0KEHUS, COOUpaTh YCTaHOBKYH3 MPEII0KEHHOTO
000pyA0BaHus, 3aMUCHIBATh XOJI ONbITa U (POPMYIHPOBATH BHIBOABI;BBITIOIHATE IPSIMbIE
U3MEPEHUs PACCTOSHUS, BPEMEHH, MacChl Tea, 00bEMa, CHIIbI U TEMIIEPATyPHI C
MCIOJIb30BaHNEM aHAJIOTOBBIX M IU(PPOBBIX TPUOOPOB, 3aMKUCHIBATh TOKa3aHUs IPUOOPOB C
y4ETOM 3a/TaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUH;

MIPOBOJIUTh HCCIEAOBAHUE 3aBHCHUMOCTH OJHOW (PU3NYECKOW BEIWYMHBI OT JAPYTrod C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCHMOCTH IIYyTH PABHOMEPHO ABMXKYLIETOCS TEJAa OT
BpPEMEHU JIBWKCHMS TeJa, CHJIbl TPEHHUS CKOJBXEHUS OT Beca Teja, KayecTBa 00pabOTKH
MTOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAJAN CONPUKOCHOBEHUS TEJ, CHUIIbI
YIPYTrOCTH OT YAJUHEHUS MPY>KUHBI, BHITAIKUBAIOLICH CHIIBI OT 00BEMa MOrpyKEHHOM YacTu
TeJa M OT IUIOTHOCTH JKMIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH TeNa, OT TIyOWHBI, Ha
KOTOPYIO MOTPYXEHO TEeJO, YCIOBUIM IJaBaHUs Tell, YCIOBUN paBHOBECHs pblyara U OJOKOB,
y4acTBOBATh B IUIAHWPOBAHUM yUEOHOTO HCCIIEOBAaHUS, COOMPATh YCTAHOBKY U BBIOJIHSATH
U3MEpEHUs, Cleays TPEeAJoKEHHOMY IUIaHy, (UKCHPOBAaTh pe3yJbTaThl IMOJTYYEHHOU
3aBUCUMOCTH (M3MYECKUX BEIMYUH B BHUJE NMPEAJOKEHHBIX TaObMUIl U TpapuKoB, JeiaTh
BBIBOJIBINO pE3yJbTaTaM HUCCIIEI0BAHUS;

MPOBOANTH KOCBEHHBIE U3MepeHUs (PU3MUECKUX BEIMYHUH (IIJIOTHOCTh BELIECTBA JKUIKOCTH U
TBEPAOrO TENa, CHJla TPEHUs CKOJbXEHUS, JABJICHHWE BO31yXa, BBITAJKHUBAIOLIAs CHIIA,
NeCTBYIOMIas Ha MOTPYKEHHOE B )KUIKOCTH TENO, KO3 (PUIIMEHTIIONE3HOTO JEHCTBUS TPOCTHIX
MEXaHU3MOB), CIIe[ys MPEAJ0KEHHOM MHCTPYKLUMU: MPH BBIOJIHEHUU H3MEPEHUN coOuparth
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUHCIIATH 3HAUEHUE UCKOMOW BEJTMYMHBI;

co0uro1aTh MpaBuiia TEXHUKH 0€30M1acHOCTH MpH padoTe ¢ 1ab0paTOPHBIM 000py10BaHHEM;

yKa3bIBaTh MPUHIMITEI ACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChI, TEPMOMETD,
JTMHAMOMETP, COOOIAIONIMECS] COCY b, 0apOMETp, phlyar, HOJBMKHBIM 1 HETIOIBUKHBIN OJIOK,
HAaKJIOHHAs [JIOCKOCTB;

XapaKTepu30BaTh MPUHLIUIBI ACHCTBUS U3yUYCHHBIX MPUOOPOB U TEXHHUUECKUX YCTPOHCTB C



ONoOpoil Ha MX onucaHus (B TOM 4MCJe: MOJUIMIIHUKH, YCTPOWCTBO BOJONPOBOA,
THJIPaBIUYECKUN Tpecc, MAaHOMETP, BBICOTOMED, MOPILIHEBOH HACOC, apeoOMETp), MCHOIb3Ys
3HaHUS O CBOWCTBaxX (PU3MUECKUX SBICHUM M HEOOXoAuUMble (DU3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

OPUBOANUTH  NpHUMEPHl  (HAXOAWTH HMHGOPMAIMIO O MpHUMEpax) MNPaKTUYECKOTO
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM KU3HM JUIsl 0OecTiedeHus: 6€301MacHOCTH
npu obpameHnu ¢ NnpudopaMu M TEXHHUYECKUMH YCTPOMCTBaMH, COXpPAHEHHUS 3/10pOBbS U
COOJIIOJICHU ST HOPM HKOJIOTHUYECKOT0 IOBEJICHUS B OKpY KaroIiencpese;

OCYILECTBIISATh OTOOp HCTOYHMKOB uWH(popmauuu B HTepHETEe B COOTBETCTBHH C
3aJJaHHBIM TIOMCKOBBIM 3al[POCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUA W TYTEM CpaBHEHHS
pa3IMYHBIX MCTOYHUKOB BBIIENIATH MH(OPMAIMIO, KOTOpasi SIBISETCS MPOTHBOPEUMBON HIIH
MOKET OBITh HEJJOCTOBEPHOM;

UCMOJb30BaTh IPHU BBIIOJHEHUM YUYEOHBIX 3aJaHUi HAy4HO-IOMYJIAPHYIO JIUTEpaATypy
(U3M4ecKOro conaep’KaHus, CIpPaBOYHbIE MaTepHaibl, pecypcbl cetu MHTepHeT, Bianersb
npuéMaMM KOHCIIEKTMPOBAaHUS TEKCTa, MpeoOpa3oBaHMs MH(GOpMALMKM U3 OJHOM 3HAKOBOM
CHCTEMBI B JIpYIyIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHWE MHCbMEHHBIE M YCTHbIE COOOIIEHHsS Ha OCHOBe 2-3
UCTOYHUKOB MH(POpPMALUU (PU3NYECKOTO COACPKAHUSA, B TOM YHCIE MyOJIMYHO JeNaTh KpaTKue
COOOIIEHNs O pe3yNbTaTax MPOEKTOB WM YYEOHBIX MCCIIEOBAHUHM, NMPU 3TOM TPAMOTHO
UCIIOJIb30BaTh N3y4YEHHBIN MOHATUIHBIN anmapar Kypca (GU3UKU, CONIPOBOXKIATh BHICTYIIEHUE
MPE3EHTALUEN;

IIPY BBIMOJIHEHUH YYEOHBIX TPOEKTOB U UCCIIEIOBAHUN PaCIpeaeisiTh 0053aHHOCTH B IPYIINe
B COOTBETCTBUU C TOCTABJICHHBIMH 3aJauyaMH, CJIEIUTH 3a BBIIOJHEHUEM IUIaHA JCHCTBUM,
aJICKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJAJ B JEATEIBHOCTh TPYIIIBL, BBICTPAUBAThH
KOMMYHHUKaTUBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPY KAIOLIHX.

K koHmy oOydenus B 8 Kiacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOLINXCS YMEHUH:

UCTIOJIF30BATh MMOHATHS: MAacca M pa3Mepbl MOJIEKYJI, TETIJIOBOE IBI)KEHHE aTOMOB HMOJICKYT,
arperaTHble COCTOSIHUSI BEILIECTBA, KPUCTALIMYECKHE M aMOp(HBIE Tema, HACHIMICHHBIH U
HEHACBIIICHHBII Map, BIAKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSS SHEPIHs, TEIUIOBOU
JIBUTATEINb, 3JEMEHTAPHBIA AIIEKTPUUYECKUHM 3apsijl, DIEKTPUYECKOE IMOJIe, MPOBOIHUKH H
JUBJICKTPUKH, TIOCTOSHHBIM AJIEKTPHUUYECKUII TOK, MarHUTHOE II0JIe; PaziiNyaTh SBICHHS
(TerIoBOE pacIIMpEeHHe U CXKaTHe, TeIUIoNepeada, TemI0BOe paBHOBECHE,

CMa4rBaHHE, KalMUIIPHBIE SBJICHUS,  WCIIApEHUE,
KOHJICHCAIIMS, IUIaBJICHHUE, KpUCTAIIM3anusl  (OTBEpAEBaHNE), KUIICHHE, TeIulonepeaada
(TEerIONpPOBOJHOCTD, KOHBEKIMSA, M3IyU€HHE), AJIEKTPHU3alMs Tell, B3auMOJIeHCTBHE 3aps 0B,
NeHCTBUSL  DIEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE MarHuTOB,
JeicTBUE MAarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS WHAYKIHUS) IO
OTIHCaHHIO UX XapaKTepHBIX  CBOWCTB W Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOe (PpU3NUECKOe SBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YUCHHBIX (M3MUYECKUX SBICHUH B OKPYXKAIOIIEM MHpPE, B TOM
yucine Gpusndeckne SBICHUS B MPUPOAE: MTOBEPXHOCTHOE HATSHKEHHE M KalMJUIIPHBIC SBICHUS
B NIpUPOJE, KPUCTAUIBI B NpHUpone, uainydeHue CoiHIA, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl, oOpa3oBaHHME POCHI, TyMaHa, WHEs, CHEra, JJIEKTpHYECKUE SIBJICHUS B aTtMocdepe,
AIIEKTPUYECTBO JKMBBIX OpPraHM3MOB, MAarHMTHOE Toyie 3eMiH, JIpeid MOJII0COB, pOJIb
MarHUTHOTO TIONS Ui JKM3HM Ha 3emiie, TONApHOE CHSHUE, TP 3TOM HEpPEBOANTH
NPaKTHYECKYyI0 3ahady B y4eOHYIO, BBLACIATH CYIIECTBEHHBIE CBOMCTBA (TIPH3HAKN)
(bU3UYECKUX SBICHUIM;



ONMCHIBATh W3YYEHHbIE CBOMCTBA TeNl U (PU3WYECKUE SIBICHUS, UCHOIB3Ys (pu3nueckue
BEJIMYMHBI  (TeMIepaTypa, BHYTPEHHsISI OSHEPrus, KOJMUYECTBO TEIUIOTHI, YJENIbHas
TEIUIOEMKOCTh BEIIECTBA, yAEIbHAs TEIUIOTa IJIaBJIeHHUs, YellbHas TeIioTa napooopa3oBaHus,
yJeIbHas TeII0Ta CrOpaHus TOIINBA, KO3(PPHUIIMEHT MMOJIE3HOTO JeHCTBUS TEMJIOBON MAIIUHBI,
OTHOCHUTEJIbHAsL BIIQXKHOCTh BO31yXa, 3JEKTPUYECKUH 3aps, CHJIa TOKa, 3JIEKTPUYECKOE
HaNpsDKEHUE, CONMPOTHUBICHHE MPOBOJIHHUKA, YAEIHHOE COIPOTHBIEHUE BEIIECTBA, paboTa H
MOIIIHOCTH AJIEKTPUIECKOTO TOKA), IPHU ONMHMCAHUU MPABUIBHO TPAKTOBATH (PU3NYECKUIN CMBICI
UCIIONIb3YEMBIX BEJIMYMH, OOO3HAYEHHS M EAUHHIBI (U3NYECKUX BEIUYHMH, HAXOAUThH
(dbopMyIibl, CBSA3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMYUHY C JAPYTUMHU BEITUYMHAMU, CTPOUTH
rpaduKu U3yuyeHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS U MPOILECCHI, UCHOJb3YsI OCHOBHBIC
MIOJIOKEHUSI ~ MOJIEKYJIIPHO-KMHETHYECKOW  TEOpUM  CTPOCHHUS  BEILIECTBA, IIPUHIUII
CYIEpIIO3UIMH TOJIeH (Ha KaUeCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHMs 3apsja,3akoH Oma s
ydacTka 1enu, 3akoH JDxoyms—JIeHna, 3akoH COXpaHEHMs DHEPrHM, IPM 3TOM JAaBATh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIIMChIBATh €M0 MaTEMATHYECKOEBBIPAKEHHE;

OOBSICHATH (PU3NYECKHE MPOIIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHTyalul
[IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH [IPUUNHHO- CJIIEICTBEHHBIE CBSI3U, CTPOUTH
00BsicHEeHHE U3 1—2 JOTHYECKUX IIAroB ¢ OMOpoi Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3NUECKUX
SABJICHUH, (PU3NIECKUX 3aKOHOB MITM 3aKOHOMEPHOCTEH;

pemarb pacuéTHbIC 3a7aui B 2—3 JelCTBUS, UCIIONb3Ys 3aKOHBI U ()OPMYJIBI, CBSI3BIBAIOIINE
¢u3nueckrue BEIMYMHBI: HA OCHOBE aHAJHM3a YCIIOBHS 3a/laud 3alUCHIBATh KPaTKOE YCIIOBHE,
BBISABIISITh HENOCTAaTOK MaHHBIX I DPEUICHUs 3aJaud, BBHIOMpAaTh 3aKOHBI U (POPMYIIBL,
HEoOXoIuMBbIE [UId €€ pEIICHUs, MPOBOJIUTH PACYEThl M CPABHUBATH MOJYYCHHOE 3HAYCHUE
($U3MUeCKOil BETMUNHBI C U3BECTHBIMU JTaHHBIMU;

pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOYKHO PEIIUTh MPH MOMOUIM (HU3UUYECKUX METOOB,

HCIIOJIB3YSl ONMCAHHME HCCICNOBAaHUSA, BBIICIATH IPOBEPSIEMOE IPEAINIONIOKECHUE, OLECHUBATh
IIPABWJIBHOCTB IOPsIIKA POBEICHUS UCCIIEJOBAHMS,IENATh BBIBOBI;
IPOBOJUTH OMNBITHl MO HAOMIOAEHUIO (PU3NYECKUX SIBICHUH WIN (U3NYECKUX CBOMCTB Tel
(KanuJUIApHBIE SBICHMS, 3aBUCHUMOCTb MABJIEHHMs BO3AyXa OT €ro o0ObéMa, TeMIepaTypsl,
CKOPOCTH IIpOLleCcCa OCTBIBAHMS W HAarpeBaHWs IPU H3JIyYCHHH OT IBETa W3JIydarolen
(morjomaroneit) MTOBEPXHOCTH, CKOPOCTh UCIIApEHHUS BOZBI OT TEMIIEPATYPbI
KUAKOCTH M IUIOIIAAU €€ MOBEPXHOCTH, IICKTPU3ALMS TEN U B3AUMOACUCTBUE DIIEKTPUIECKUX
3apsA70B, B3aUMOJCHCTBUE IIOCTOSIHHBIX MAarHWTOB, BHU3yalM3alUsl MAarHUTHBIX IOJIEH
IIOCTOSIHHBIX MAarHWTOB, JIEWCTBHS MAarHUTHOIO IIOJII Ha IPOBOJHUK C TOKOM, CBOMCTBA
JJIEKTPOMArHuTa, CBOMCTBA DJIEKTPOJABMIaTels IOCTOSHHOIO TOKa): (OpMYJIHpOBATh
IpOBEpsieMbIe TPEATIONIOKEHUS, COOMPaTh YCTAHOBKY U3 MPEUIOKEHHOTO 000pYIOBaHMUS,
OTIMCBIBATH XO/1 ONBITA M (POPMYITHPOBATHBBIBOBI;

BBIIIOJIHATH IIPSIMBIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa, CHUJIbI
TOKa, HANpPsDKEHHs C HCIOJIB30BAaHMEM AHAJIOTOBBIX NPUOOPOB M JATUMKOB (PU3MUECKUX
BEJINYMH, CPABHUBATH PE3yJIbTaThl U3MEPEHUN C YUETOM 3aJJaHHOM aOCONIOTHOH MOTPELIHOCTH;

IPOBOJIUTH HCCIEIOBAHUE 3aBUCHUMOCTH OJHOW (DM3NYECKOM BEIMYMHBI OT JPYyroil c
MCIIOJIb30BaHUEM IPSAMBIX M3MEPEHHH (3aBUCHUMOCTb COINPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, IJIOUIAN TONEPEYHOr0 CEYEHHs U YACIbHOTO COMPOTUBIICHUS BEIIECTBAIIPOBOJIHHKA,
CHJIBI TOKA, MAYIIETO 4Yepe3 NPOBOJHUK, OT HANPSDKCHHsS Ha IPOBOIHMKE, HCCIECIOBAHME
IOCJIEIOBATEIBHOTO M MApaUIeIbHOTO  COCJMHEHMH  IPOBOJHHUKOB):  IUIAHUPOBATh
UCCIIEIOBaHUEe, COOMpaTh YCTAaHOBKY W BBINOJHATH W3MEPEHUs, CIEAys MPeII0KEHHOMY
iany, (UKCHUPOBATh PE3yJIbTaThl MOJTYYEHHOW 3aBUCUMOCTH B BUAE TaONUIl M TIpaduKOB,
JieaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

IIPOBOJIUTh KOCBEHHBIE H3MEpPEHMs (PU3MUECKUX BEIUYMH (yIelbHas TEIIOEMKOCTb



BEIIECTBAa, CONPOTUBJICHHE IPOBOJHUKA, paboTa M MOIIHOCTb 3JEKTPUUECKOr0 TOKa):
IUTAHUPOBATh MU3MEPEHHUs, COOMPaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIIEIYs MPEAJIOKEHHOM
WHCTPYKLHWH, U BBIYUCIIATH 3HAUEHUE BEINYMHBL;

coOmolaTh TpaBWia TEXHUKH OE€30MacHOCTH TMpu  paboTe ¢ J1abopaTOpHBIM

000opyI0BaHUEM;
XapaKTepu30BaTh MPUHIMIBI ACUCTBUS U3YUYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOMCTB C
ONOpOil Ha WX omucaHHug (B TOM YHUCIIE: CHCTEMa OTOIUICHHS IOMOB, TUTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJIBTMETP, CUETUUK IIEKTPHUECKON SHEPTHHU, IIEKTPOOCBETUTEIbHbIC
MpUOOPHI, HArPEBATEIbHBIC DJICKTPONPUOOPHI (IIPUMEPHI), FICKTPUUECKUE TPETOXPAHUTEIIH,
JJIEKTPOMArHuT, AJIEKTPOJBHUraTeNlb IMOCTOSIHHOTO TOKa), MCIONb3ysl 3HAaHUS O CBOMCTBax
(bU3UYECKUX SIBJICHUN U HE0OX0AUuMbIe (PU3UIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOHCTBA M HW3MEPHUTENbHbIE NPUOOPHI MO
cXeMaM U CXEMaTHYHBIM pPHCYHKaM (KUAKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUraTellb BHYTPEHHETO CrOpaHHs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI
JNEKTPUYECKUX LIEeMel C MOCIeNOBAaTeIbHBIM W TapauiebHbIM COECIUHEHUEM 3JIEMEHTOB,
pasnuyas ycloBHbIE 0003HAYEHUSI 3JIEMEHTOB 3JIEKTPUUECKHX 1IeTe;

MPUBOAUTH TpUMEPbl  (HaXOAWTh HMHPOPMANMIO O TMpUMEpax) MPaKTUUECKOTrOo
UCIOJIb30BaHUs (PM3MYECKUX 3HAHUM B MOBCEIHEBHOM >KU3HM ISl oOecrieyeHus] 0e30MacHOCTH
npu oOpallleHHd ¢ NpudopaMd M TEXHHYECKUMH YCTPOHCTBAMH, COXPAHEHMS 3I0pPOBbS U
COOJTIO/ICHUST HOPM HKOJIOTHUECKOTO MOBEICHUS B OKPYIKAIOIIEH Cpeae;

OCYILECTBIIATh TMOUCK HH(popManuu (u3ndeckoro cojaepkanusi B VHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAHUW U TYTEM CpaBHEHUS JOIMOJHUTENbHBIX HCTOUYHUKOB BBIIETSATH
uH(pOpMalLIKIO, KOTOpas SBJISETCS MPOTUBOPEUNBOI HIIM MOKET ObITh HEIOCTOBEPHOM;

MCIOJIb30BaTh MPH BBIMIOJHEHUN YUYeOHBIX 33JaHUN Hay4HO-TIOMYJSPHYIO JIUTEPATYpPy

¢u3nUecKoro coxaep)kaHus, CHPaBOYHBIE MaTepHalbl, pecypchl cetu MHTepHeT, BianeThb
npuéMaMHM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus WHGOpPMALMU M3 OJHOM 3HAKOBOM
CHCTEMBI B JIpYTYIO;
CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPAaTKHE YCTHBIE COOOIIECHHs, 06001as HH(POPMAILIHIO
U3 HECKOJIbKUX MCTOYHUKOB (PU3UUECKOTO COEepkKaHUs, B TOM YHCIIe MyOJUYHO MPEACTABIATh
pe3ynbTaThl MPOEKTHON WM HCCIEeNOBATeNbCKONW JI€ATENbHOCTH, MPH ATOM TI'PaMOTHO
HCIIOJIb30BaTh U3yUEHHBIA MOHATUNHBIN anmapaT Kypca (GU3HUKH, COMPOBOXKAATH BHICTYILICHUE
MIPE3EHTALUEN;

IpPU BBHIMOJIHEHUH YYEOHBIX IPOEKTOB M HCCIEIOBAHUN (PU3UYECKUX IPOLECCOB
pacnipenensaTbh 00S3aHHOCTH B TPYIINIE B COOTBETCTBUH C MOCTABJICHHBIMU 33JauaMH, CICIUThH
3a BBIMIOJTHEHUEM I1JIaHa JIeUCTBUN U KOPPEKTUPOBATH €r0, a/IeKBaTHO OLICHUBATh COOCTBEHHBIIN
BKJIaJ] B JACSTENBbHOCTb TPYIIIbI, BHICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, MPOSBISL
TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K koniy oOyuenus B 9 kiacce rnpeIMeTHBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYYAIOLINXCS YMEHUH:

UCTIONIB30BAaTh MOHATHA: CHUCTeMa OTCUéTa, MaTepuanbHas TOYKa, TPaCKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHUYECKOTO IBMKEHUS, Aeopmanus (yrnpyras, aacTuiyeckas), TpeHue,
[EHTPOCTPEMUTEIIFHOE YCKOPEHUE, HEBECOMOCTh U TEPErpy3Kd, LEHTP TAKECTH, aOCOITIOTHO
TBEPOE TEJNO, LEHTP TSHKECTH TBEPIOro Teja, paBHOBECHE, MEXaHMYECKHE KoJeOaHWs U
BOJIHBI, 3BYK, HH()Pa3BYK U yJIBTPA3BYK, HJIEKTPOMArHUTHBIC BOJIHBI, IIKAIA3JIEKTPOMArHUTHBIX
BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIEKTPBI UCIYCKAHUS U TOTJIOUICHHUS, albda-,
Oera- ¥ raMMa-u3JIy4eHUs, U30TOIIbI, sSiZIepHasi SHEPreTUKa;

pa3nuyath sBICHHUA (pPaBHOMEPHOE W HEPAaBHOMEPHOE IMPSIMOJIMHEHHOE JBHKCHHUE,
PaBHOYCKOPEHHOE TMPSIMOJMHEHHOE [BI)KEHHE, CBOOOIHOE TMaJCHUE TEJ, paBHOMEPHOE



JBW)KEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE TeNl, PEaKTUBHOE IBHKCHHE, KOJIeOaTelbHOE
JBIDKEHUE (3aTyXalollue U BBIHYXKJIEHHbIC KoJeOaHMs), PE30HAHC, BOJHOBOE BH)KEHUE,
OTpaXCHHE 3BYKa, MPSMOJIUHEHHOE pPAaCIpPOCTPAaHEHHE, OTPAKCHHE U TIPEIOMIICHHE CBETA,
MOJTHOE€ BHYTPEHHEE OTpPaKEHUE CBETAa, PA3lOXKEeHHEe Oeloro CBeTa B CIEKTP M CIOKEHUE
CIICKTPAJIbHBIX NLBCTOB, JUCIICPCHUA CBCTA, CCTCCTBCHHAA PAIHOAKTUBHOCTH, BO3HUKHOBCHHUC
JMHENYaTOro CHEeKTpa M3IY4YEHHUs) IO OINUCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE N3YUYECHHBIX (PU3NUECKUX SBICHUN B OKPY>KalolIeM MUpe(B TOM
HUCIIC q)HSH‘IeCKI/Ie SABJICHUA B IIPUPOJAC: MPUJIIMBBI U OTJIWBLI, ABUKCHUC ITIJIIAHCT CoiHeyHoun
CUCTCMBbI, PCAKTUBHOC ABHUIKXCHUC KUBLBIX OPTraHU3MOB, BOCIHPHUATUC 3BYKOB KHWBOTHLIMU,
3CMIICTPACCHUC, celicMHYeCcKHue BOJIHBI, IIYHaMH, 3XO0, LBCTa TCJI, ONTHUYCCKUC SBJICHUSA B
npupojie, OWOJIOTHYECKOE JEHCTBHE BHUAUMOTO, YJIbTPA(PHOIETOBOIO H PEHTTEHOBCKOTO
U3TYyYCHUH, ©CTECTBEHHBIH paJMOAKTHBHBI (OH, KOCMHYECKHE JIy4d, pPaTHOAKTUBHOE
U3JIy4YCHUE TPUPOIHBIX MHUHEPAIOB, JCWCTBUE PAJMOAKTHBHBIX HW3IYYCHHH HAa OpTraHU3M
YeloBeKa), MpH OSTOM TIEPEBOJUTH TPAKTUYECKYIO0 3aqady B Y4eOHYIO, BBIICISTH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (GU3UUCCKUX SIBJICHUM;

OIKCHIBATh W3YyYEHHBIC CBOWCTBA TNl W (DU3MUECKHUE SIBICHUS, HCIONB3YS (U3NUYCCKHE
BEJIMYMHBI (CpelHssi W MTHOBCHHas CKOPOCTh Tejla TIPH HEPAaBHOMEPHOM JIBUKCHUH,
YCKOpEHHE, TepeMelIeHne, MyTh, YIJIOBask CKOPOCThb, CHJIa TPEHHs, CHJIA YIPYTOCTH, CHJIA
TSOKECTH, YCKOpEHHE CBOOOJHOTO TIaJeHHs, BEC Tela, HMITYJIbC Tela, HWMITYJIbC CHIIBI,
MeXaHH4YecKass paboTa W MOIIMHOCTh, IOTCHIMANbHAS JHEPIUs Tela, TMOIHITOrO Haj
MIOBEPXHOCTHIO 3€MJTH, MOTCHIMANbHAS JYHEPTHs CXKATOW TPYKWUHBI, KWHETHUYECKAsl dHEPTHs,
MOJIHASA MCXAaHUYCCKasA SHCEPrusa, nCpuo U 4YaCToTa KOHGGaHHﬁ, AJInHa BOJIHBI, TPOMKOCTDH
3BYKa W BBICOTAa TOHA, CKOPOCTL CBCTA, MOKA3aTCJIb HPCIOMIICHUA CpeI[I:I), Ipu OMNHCaHUU
NPaBWIBHO TPAKTOBAaTh (U3UYECKHHA CMBICI MCIIOJIB3YEMbIX BEIMYMH, OO0O3HAuCHUS W
CAUHUIIbI (bI/ISI/I‘-IeCKI/IX BCINYHNH, HAXOIUTH q)OpMyJ’H:I, CBA3BIBAOIINUC JTAHHYIO q)HSI/I‘IeCKYIO
BEJINYHMHY C JPYTHMH BEJIMYMHAMH, CTPOUTH Tpa(UKH U3yUYEHHBIX 3aBUCHMOCTEH (PU3NUECKUX
BEJIMYHH;

XapaKTepu30BaTh CBOMCTBa TeJ, (PU3MUECKUE SBJICHUS U IPOLECCHI, HCIONB3YS 3aKOH
COXPAHEHMsI SHEPIUH, 3aKOH BCEMUPHOTO TATOTEHHsI, IPUHLUI CYNEPHO3ULIUN CHUJI, TPUHIIUIT
OoTHOcUTeNnbHOCTH ['anmies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHMs] HMITYJIbCA, 3aKOHBI
OTpPaXEHUsI U MPEIOMIIEHUS CBETA, 3aKOHBI COXPAHEHMsI 3apsiIOBOTO M MAacCOBOI'O YHMCEI MPHU
SJIEPHBIX PEAKIMAX, IIPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aIHCHIBATh €ro
MaTeMaTHYECKOE BbIPaKEHUE;

OOBSICHATH (PU3MUECKUE TPOLIECCHl U CBOMCTBA TEJl, B TOM YHCIIE U B KOHTEKCTE CUTYaIUi
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUYUHHO- CIEICTBEHHBIE CBSI3U, CTPOUTD
00BsICHEHHE U3 2—3 JIOTHYECKUX ILAroB ¢ OMOpOW Ha 2—3 M3yYCHHBIX CBOMCTBA (PU3NUECKUX
SIBJICHHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIe 3a7aud (OMMUPAIOIIMECs HA CUCTEMY M3 2—3 ypaBHEHHil), MCIIONIb3Ys
3aKOHBI U (HOPMyJIBI, CBSI3bIBAaIOIIME (PU3NUYECKUE BEIMYMHBI: Ha OCHOBE aHAIM3a YCIIOBHS
3aJjaud 3allUChIBaTh KPATKOE YCIIOBHE, BBIABIATH HEJOCTAIOIIME WIM HM30BITOYHBIE JTaHHBIC,
BBIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOJUMBIE JUIsl PEIIEHUs, IPOBOAUTh PAaCU€Thl U OLIEHUBATh
PEATMCTUYHOCTH MOTYYSHHOTO 3HAaYEeHUs (PU3MUECKONBEITNYNHEI;

pacrio3HaBaTh IpoOJIeMbl, KOTOPbIE MOXKHO PEHIMTh MPHU MOMOIIM (PU3NIECKUX METOIOB,
UCIIOJIb3YSl ONMCAHME HCCIENO0BAaHUS, BBIIEIATH IPOBEPSIEMOE IPEANIONIOKEHUE, OLEHUBATh
NPaBUIBHOCTh MOpSAKA IPOBEIACHUS HCCICNOBaHMs, NEJIaTh BBIBOJbI, HHTEPIPETHUPOBATH
pe3yJIbTaThl HAOIIOJEHUH U ONBITOB;

IPOBOJUTH OMNBITH 10 HAOMIONEHUIO (PU3MUECKUX SIBICHUN WM (PU3NYECKUX CBOMCTB Tel



(u3y4yeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHHS SHEPTHH, 3aBUCHMOCTH IMEPHOJa
KOJICOAHUH MPYKUHHOTO MasiTHUKA OT MAacChl Tpy3a U JKECTKOCTU IPY)KUHBI U HE3aBUCHMOCTD
OT aMIUIUTYJbl MaJIbIX KOJIOaHUH, MPSAMOJIMHEHHOE pPAaCHpPOCTPAHEHHE CBETa, Pa3IOKCHHE
0emoro cBeTa B CIEKTP, U3YYCHHE CBOMCTB HM300paK€HHUs B IJIOCKOM 3€pKaje W CBOMCTB
M300paKeHHUsT TIpeaAMeTa B cOOMparomei JrH3e, HAOJIOJACHHE CIUIONIHBIX W JIMHEWYaThIX
CIIEKTPOB H3JIYUYEHHS): CaMOCTOATEIBHO COOMpAaTh YCTAHOBKY M3 M30BITOYHOTO Habopa
000pyI0BaHUs1, ONUCHIBATH X0/ OIBITA M €r0 pe3yIbTaThl, (POPMyIUPOBATH BHIBOIBI;

NPOBOIUTH TPU HEOOXOIUMOCTH CEpUI0 TMPSIMBIX M3MEPEHH, ONpenaeisist CpeaHee
3HaUCHHE H3MepsieMol  Beau4MHBI  ((DOKYCHOE pacCTOssHHME coOuparomeld  JUH3bI),
000CHOBBIBATH BHIOOP CrIocO0a M3MepeHust (M3MEPUTEIIBHOTO MPUO0opa);

MMpOBOAUTL MCCJIICJOBAHUC 3aBUCHUMOCTEH q)HSI/IquKI/IX BCIIMYHNH C HUCIIOJb30BAHUEM
NPSMBIX H3MEPEHHH (3aBUCHMOCTh ITyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM IBIIKEHUH 0€3
HAYaIbHOM CKOpPOCTH, TEpHoJa KOJeOaHWH MaTeMaTHYECKOTO0 MasTHUKa OT JJIMHBI HUTH,
3aBUCHUMOCTH YyIJIa OTpaXKCHUA CBCTAa OT YIJIa MNAaACHUA UW yrjila ONpCIIOMJIICHUSA OT YyTIJia
naJieHus): MIAaHUPOBATh UCCIIEIOBaHKUE, CAMOCTOSATEIILHO COOMpaTh YCTaHOBKY, (PMKCHPOBAThH
pe3yJbTaThl TOJYYCHHOW 3aBUCHMOCTH (PM3MYECKUX BEIUYMH B BHUJE TaOJIUI] U TpadUKOB,
JIeNIaTh BBIBOJIBI TIO PE3YJIbTaTaM HCCIICOBAHUS;

MIPOBOJIUTH KOCBEHHBIEC U3MEPEHUS (PU3NUECKUX BEIIMUMH (CPEAHAS CKOPOCTh U YCKOPEHHE
Tela TPU PAaBHOYCKOPEHHOM JIBUKECHHUHU, YCKOPEHHE CBOOOJHOrO MaaeHUs, XKECTKOCTD
IpPY>XUHBL, KO3()(UIUEHT TpEeHHs CKOJIbXKEHHs, MeXaHnYeckast paboTa MMOIIHOCTb, YacTOTa U
nepuosl KojeOaHWi MaTeMaTHYecKoro M MPYKMHHOTO MAasTHUKOB, ONTHYECKas CHIIa
coOuparomiell  JTUH3BL, paJMOAKTUBHBIA  (OH): IUIAHUPOBATh H3MEPEHHUs, coOUparthb
HKCIEPUMEHTAIbHYI0 YCTAHOBKY M  BBINOJHATH U3MEPEHUs, CJIenys MpeIoKeHHON
MHCTPYKLHWH, BBIYUCIATH 3HAYECHUE BEIMYMHBI U AHAJTU3UPOBATH IOJYYEHHBIE PE3YJIbTAThl C
YYETOM 3aIaHHOM MOTPEIIHOCTH U3MEPEHU;

coOmoaTh TpaBWia TEXHUKH 0OE€30MacHOCTH TMpu  paboTe ¢ J1abopaTOpHBIM
o0opyioBaHUEM;

pa3nuyaTh OCHOBHBIE MPHU3HAKU M3YUYEHHBIX (U3MYECKUX MOJENEN: MaTepualibHas TOYKa,
abCcoMOTHO TBEPAOE TENO, TOUCUHBIM HCTOUYHUK CBETa, JIyd, TOHKAas JIMH3a, IUIAHETapHas
MoJieIb aTOMa, HYKJIOHHAsI MOJIeNTb aTOMHOTO sI/1pa;

XapaKTepU30BaTh MPUHIUIBI AEHCTBUS N3YYEHHBIX MPHUOOPOB M TEXHUUYECKHUX YCTPONCTB
C OMOpPOM Ha MX OMMCaHUA (B TOM YHUCIE: CIUIAOMETpP, JATUYMKH TOJOKEHHsS, PACCTOSHUSI U
YCKOpEHUs, pakKeTa, 3XOJIOT, OYKH, IEpHUCKoI, QoTroanmnapaT, ONTUYECKUE CBETOBOJBI,
CHEKTPOCKOM,  JI03UMeTp, Kamepa  BuibcoHa),  HMCHOJB3ys  3HAHUS O CBOMCTBAX
(bU3UYECKUX SIBJICHUN U HEOOX0UMBbIC (PU3NUECKHEe 3aKOHOMEPHOCTH;

MCIIOJIb30BAaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH H3YUYEHHBIX TEXHMYECKHUX YCTPOICTB,
U3MEPUTENIbHBIX ~ NpUOOpPOB M TEXHOJOTMYECKHMX  MPOLECCOB  IMPU  pPEUICHUH
y4eOHO-TIPaKTUYECKUX 3a7ad, ONTHYECKHE CXEeMbl JUIS TOCTPOEHHUS H300paKeHUil B
IUIOCKOM 3€pKajie U coOuparomie JTMH3e;

NPUBOAUTH TpPUMEPHl  (HAXOOWUTh HWHGOPMAIMIO O TMpUMEpax) MPaKTHIECKOTO
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCETHEBHOM KU3HM JUIsl 0OecriedeHus: 6€301MacHOCTH
npu obpameHnu ¢ npudopaMu M TEXHHUUYECKUMH YCTPOMCTBaMH, COXpPAHEHHUS 3/10pOBbSI U
COOJTIOZICHU ST HOPM HKOJIOTHYECKOTO TMOBEICHUS B OKpYy Karoleicpee;

OCYWIECTBIATh TMOUCK HWHPOpMauuMu  (PU3NUIECKOTO coaepkaHuss B VIHTepHere,
CaMOCTOSITENIbHO ~ (OpPMYyNHpPYsl IOMCKOBBIM  3ampoc, HaXOIUTh IYTH  OIpENeICHUs
JOCTOBEPHOCTH  TOJy4YeHHOW MH(OpMAIlMM HAa OCHOBE HUMCIOIIMXCS 3HAHUA U
JIOTIOJTHUTEIBHBIX HICTOUHUKOB;

UCIIOJIb30BaTh IPH BBIMOJHEHUM YYEOHBIX 3aJaHUN HAyYHO-IOMYJSPHYIO JTUTEPATypy



(Gu3n4ecKoro conaep’kaHus, CIPaBOYHbIE MaTepHalbl, pecypchl ceTu MHTepHeT, Bianersb
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus WHGPOpPMALMU M3 OJHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

CO3/1aBaTh COOCTBEHHBIEC MMCHbMEHHbIE M YCTHBIE COOOIICHUSI HA OCHOBE MH(OpMAIUHU U3
HECKOJIbKUX HMCTOYHHKOB (DH3UYECKOT0 COACp)KaHUs, MyOJMYHO MPEACTaBIATh PE3yJIbTaThl
IIPOCKTHOM WM HCCIEAO0BATEIbCKOM JAEATEIBHOCTH, IPU 3TOM T'PAMOTHO HCIOJIB30BaTh
U3yYEHHBII TMOHATUHHBIN anmapar H3yyaemMoro paszgena (U3MKA U CONPOBOXKAATH
BBICTYIIJICHHE TIPE3EHTAIMEN C y4ETOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB.



TeMarnueckoe IJIaHUPOBAHUE
7 xnacc (68 yacoB)

TemaTnueckuit OcHoBHOe cogep:kanne OcHoBHbBIC BHIBbI 1eSITeIbHOCTH yYaluxcs (Ha ypoBHe yueOHbIX AelicTBuii)l
0J10K, TeMa

Pa3znen 1. ®usuka u e€ poJib B NO3HAHUM OKPY:Kaomero mupa (6 1)

Puzuka — ®usuka — Hayka o npupoue. SBienus BrisiBrienue paznuuuii Mexay (GU3NYeCKMMH U XUMHUECKUMHU TnipeBpatieHusmu (MC
HayKa o0 npupoae | npupozasl. Dusndeckue sABICHU: — XUMHSA).
(2 4) MEXaHUYECKHE, TCIIOBBIC,
Pacno3naBanue u kiaccupukanus pU3NYECKUX SBJICHUN: MEXaHUUECKUX
JNEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, (puxaust ’
TEIUIOBBIX, JIEKTPUYECKUX, MAarHUTHBIX U CBETOBBIX.
3BYKOBBIE
Habmtonenue u onucanue GprU3nUeCKUX SBICHUN
DusnyecKue dusnyeckue BeanunHbl. M3mepenue Omnpenenenue 1eHBI JeIEHUs IKAIBI H3MEpUTEIbHOTO prbdopa. M3Mepenne
BeJIMYHMHBI (2 1) ¢uznveckux BennunH. Pusnveckue JIMHEWHBIX pa3MEPOB T U MPOMEKYTKOB BPEMEHU € YUETOM IOTPEILIHOCTEN.

npubopsl. [TorpenHocTs U3MEpEHHIA.

N3mepenn 'bEMA KUJIKOCTH U TBE T'0 TeJja.
MexnyHapoaHas CUCTEMA €IUHULL 3MepeHue 06nbe AKOC CpAOro TC

W3mepenue temiepatypsl IpH MOMOIIH KUIKOCTHOTO TEPMOMETPA U aTUUKA
TEMIIEPATypBHI.

BrImonHeHne TBOpYECKHX 3aJaHUH 110 TIOUCKY CIIOCOOOB U3MEPEHUS HEKOTOPHIX
(hUBUYIECKUX XapaKTEPUCTHK, HAIPUMEP Pa3MEPOB MaJIbIX 00BEKTOB (BOJIOC,
MIPOBOJIOKA), YIaJEHHBIX 00BEKTOB, OOJBIIMX PACCTOSIHUIN, MAJIBIX MIPOMEKYTKOB
BpeMmeHu. O0CyXIeHHe Mpe/IaraeMbIX ClIoco00B




EcrecTBeHHO-
HAYYHBI MeTO
no3HaHus (2 4)

Kak ¢usuka u npyrue ectecTBeHHbIE
HayKH U3y4aroT IPUPOLY.

EcrecTBeHHOHAYUYHBIA METO/T MO3HAHHUS:

Ha0II0/IeHNE, TTOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBI)KEHUE THUIIOTES,
AKCIIEPUMEHT I10 TTPOBEPKE TUTIOTE3,
OGTJHCHGHI/IG Ha6m0;[aeMor0 SABJICHUA.
Onucanue GpU3NUECKUX SBICHUN C
TTOMOIIBIO MOJIeICH

BBI,Z[BI/DKGHI/IG THUIIOTE3, O6’b$ICH$IIOH_II/IX MPOCTLIC ABJICHUA, HAITPUMCP:
— HOUCMY OCTAHABJIMBACTCA ABWIKYIICCCA 11O FOpI/ISOHTaJII:HOI\/'I MOBCPXHOCTHU TECJIO,
— ITOYEMY B KapKYIO IIOTOIy B CBETJIONW OJIEXKE MPOXJIAHEHN, YeM B TEMHOM.
[Ipennoxxenue cnoco0OB MPOBEPKHU TUIIOTES.

[TpoBenenue uccnen0BaHus MO MPOBEPKE KaKOH-T1M00 TUIOTE3bl, HATPUMED:
NAbHOCTH MOJETa MIapuKa, MYIIEHHOT0 TOPU30HTAIIBHO, TeM 0O0JIbIle, YeM OOJIbIIIe
BBICOTA ITyCKa.

[TocTtpoenne mpocredmnx Mojenel (Gpu3nuecKux sBICHUH (B BUAE PUCYHKOB MIIH
CX€M), HalpuMep MaJeHue IpeaMeTa; IpIMOJUHEHHOE pacIpoCTpaHEeHHE CBETa

Pa3nen 2. [lepBoHayanbHbIe CBeAeHNsI O CTPOCHUM BelecTBa (5 1)

Ctpoenue
BelecTBa (1 4)

ATOMBI U MOJIEKYJIBI, UX Pa3MEPBHI.
OnbIThI, JOKA3bIBAIOIINE JUCKPETHOE
CTPOECHUE BEIIECTBA

Habmoienne 1 MHTEpIpeTaIus OMBITOB, CBUACTEIHCTBYIOIINX 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHHH BEIIIECTBA: OIBITHI C PACTBOPCHUEM PA3TMYHBIX BEIICCTB
B BOJIE.

OrneHka pa3MepoB aTOMOB M MOJIEKYJI C HCIIOIb30BaHueM (poTorpaduii,
MOJTYYEHHBIX Ha aTOMHOM CHJIOBOM MuKpockore (ACM). Onpenenenue pa3MepoB
MaJlbIX Tel

JIBu:xkeHue u
B3aMMOJEHCTBHE
YacTHIl BellecTBa
(24)

Jmxenue vactuil Bemiectsa. CBs3b
CKOPOCTH JIBH)KCHHSI YaCTHII C
TeMIepaTypou.

BbpoynoBckoe npmxenue. Juddysus.
B3anMonelicTBIE YacTHI] BEIIECTBA:
MIPUTSDKEHUE U OTTAJIKMBAHUE

HaGmronenue n o0bsacHeHrE OPOYHOBCKOTO JIBHKCHUS U SIBIICHUS TudPy3un.

[TpoBenenue u 00OBSICHEHUE ONBITOB MO HAOJIOICHUIO TEIJIOBOTO PACIIMPEHUS
rasos.

[TpoBenenue u 00BSICHEHUE ONBITOB MO OOHAPY>KEHUIO CHIT MOJIEKYJISIPHOTO
MIPUTSDKEHUS U OTTAJIKUBAHUS




ArperaTtHsbie
COCTOSIHUS
BelecTBa (2 4)

ArperaTHble COCTOSHUS BEILIeCTBA:
CTPOEHHUE ra30B, KUAKOCTEN U TBEPABIX
(kpucTtamnuecknx) Ten. BzanMmocss3b
MEX]y CBOWCTBAaMH BELIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSAX U UX aTOMHO-
MOJIEKYJIIPHBIM CTPOEHUEM.
OCoOEHHOCTHU arperaTHbIX COCTOSHUI
BOJIBI

Onwucanue (C UCOIH30BAaHUEM MPOCTHIX MOJIEJICH) OCHOBHBIX PAa3IHUUil B CTPOCHHUH
ra3oB, JKMJIKOCTEU U TBEPABIX TEIN.

OOBsicHeHHE MaJION C)KUMAEMOCTH KHUAKOCTEH U TBEPABIX Tell, OOJIBIIOMN
CKMMAaEMOCTH Ta30B.

OOnbsicHeHHe coxpaHeHUs: GOPMBI TBEPABIX TN U TEKYUECTH KUIAKOCTH.

[IpoBenenune onbITOB, JOKA3BIBAIOIINX, YTO B TBEPJIOM COCTOSI- HUU BOJIbl YACTHUIIbI
HaxoJATCs B CPEITHEM Jabllie IPYT OT Jpyra (IUIOTHOCTh MEHBIIE), YEM B KHUIKOM.

YcTaHOBIIEHUE B3aMMOCBSI3U MEKIY OCOOCHHOCTSIMU arperaT- HbIX COCTOSTHHIMA
BOJIBI U CYIIECTBOBAaHWEM BOJHBIX oprann3mMoB (MC — Guosorus, reorpadusi)

Pa3nen 3. /IBu:xeHue u B3aumMoeiicteue Tes (21 1)

Mexanunueckoe
JABHKeHHe (3 u)

Mexanndeckoe aBrxeHue. PaBHoMmepHoe
1 HepaBHOMEpHOE JBIKeHne. CKOPOCTb.

CpenHsisi CKOpOCTb ITPU HEPABHOMEPHOM
nBuKeHUH. Pacuér myTu u BpeMeHu
JIBUKCHUS

HccnenoBanue paBHOMEPHOTO JIBH)KEHUS U OIIPE/IeJICHHE €ro MPU3HAKOB.

Ha6mronenne HepaBHOMEPHOTO IBMYKCHUS M OTIPECIICHUE €T0 OTIUYHI OT
PaBHOMEPHOTO JBUKCHUS.

Pemenue 3aa4 Ha OMpCaACIICHUC IIYTU, CKOPOCTU U BPEMCHHU PABHOMCPHOI'O
JABHKCHUSI.

Amnanu3s rpauKoB 3aBUCUMOCTH IIYTH U CKOPOCTU OT BPEMEHH

HNuepuus, macca,
IUIOTHOCTH (4 1)

SIBneHue nHepuUMH. 3aKOH UHEPLHH.
B3anmopencTeue Tean Kak puYuHa
U3MEHEHUsI CKOPOCTH IBUKECHHUS TEIL.

OOBsicHeHHE U IPOTHO3UPOBAHKE SIBJICHUN, 00YCIIOBIEHHBIX HHEPLIUEH, HanpuMep:
YTO MPOUCXOAUT IPU TOPMOKEHUH UM PE3KOM MaHEBpPE aBTOMOOMIIS, IIOYEMY
HEBO3MOKHO MIHOBEHHO IIPEKPATUTH JBUKEHHUE HA BEJIOCUIIE/C UIIM CAMOKATE U T.

II.




Macca kak Mepa HHEPTHOCTH TeJa.
HHOTHOCTB BeIICCTBA. CBHSB IIJIOTHOCTHU
C KOJIMYECTBOM MOJICKYJI B STUHUIIS
00BEMa BelecTBa

IIpoBeneHue U aHAJIU3 OIBITOB, JEMOHCTPUPYIOIIMX U3MEHEHUE CKOPOCTH
JBIKEHUS TeJla B PE3YJIbTATE NEUCTBUS HA HETO APYIUX TEIl.

Pemenue 3aa4 Ha OMpeaCIICHUEC MAaCChI TCJia, €ro 00bEMa U IJIOTHOCTH.

[TpoBeneHue 1 aHATKM3 OIBITOB, JEMOHCTPHPYIOIIUX 3aBUCUMOCTDh H3MCHCHHS
CKOPOCTH TeJia OT €r0 MacChl MPU B3aUMOACHCTBUH Tel. Vi3MepeHue Macchl Tena
pa3nu4HbIME criocoOamu. OnpeeneHue IOTHOCTH Tella B pe3yIbTaTe U3MEPEHHS
€ro Maccel 1 00BEMa

Cuaa. Buael e
(14 u)

Cuna xak xapakTepuCTHKa
B3auMoJeiicTBus Ten. Cuia ynpyrocTa u
3aKkoH I'yka. I3mepenue cuiibl ¢
IIOMOUIBIO JUHAMOMETpA. SIBiIeHNE
TATOTEHUA U cwiia TshkecTr. Cuma
TSDKECTH Ha JPYTHX IUIaHeTax. Bec Tena.
Hesecomocts. Crioxkenune cuil,
HAIIPaBJICHHBIX 110 OJHOM IIPSIMOM.
PaBHogeiicTByromas cui. Cuma TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI.
Tpenue B IpUpoOAE U TEXHUKE

H?)yquI/Ie B3aHMOI[eﬁCTBHH KaK IMPUYIKUHBI U3BMCHCHU A CKOPOCTHU TECJIa UJIA CTO
nedopMaruu.

Onucanue peanbHBIX CUTYaIMi B3aUMOJIEUCTBHS TeJl C TOMOILBIO MOJIETIEH, B
KOTOPBIX BBOAMUTCS MOHITHE U N300paKCHHIE CUJIBI.

N3yuenune cumsl ynpyroctu. MccienoBanue 3aBUCUMOCTH CUIIBL YIIPYTOCTH OT
YAJMHEHUS Pe3UHOBOTO IIHYpa UM MPYKUHBI (C TOCTPOEHUEM IpaduKa).

AHaJIN3 MPAKTUYECKUX CUTYallMi, B KOTOPBIX MPOSIBISETCS ACHUCTBHE CUIIBI
YIOPYrocTH (YyIpyrocThb Msida, KpOCCOBOK, BETOK JIepeBa u Ap.).

AHaNM3 CUTyalnid, CBSI3aHHBIX C SBJIICHUEM TATOTeHUsA. OOBsICHEHNE OpOUTATHFHOTO
JBUKEHUS TJIAaHET C UCIIOJIb30BaHUEM SIBJICHUSI TATOTEHUS U 3akoHa nHepiuu (MC
— acTpoHomusl). MI3mepeHue Beca Tena ¢ moMouibio fuHamomerpa. O6ocHOBaHME
3TOTO CIIOCO0a U3MEPEHUSI.

AHanu3 ¥ MOJENUPOBAHUE SBJICHUS HEBECOMOCTH. DKCIEPUMEHTAIBHOE TIOJTyUEHUE
IIpaBWJIa CJI0KEHMSI CUJI, HAIIPaBJIEHHBIX BJIOJIb OHOM MpsiMoii. Onpenenenue
BEJIMYUHBI PABHOJCHCTBYIOLIEH CHUIL.

I/I3yquHe CHJIBI TPCHUS CKOJIBXKCHUSA U CUJIbI TPCHUSA IMOKO4.




I/ICCHG,Z[OBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHUA OT CHUJIbI JABJICHUA U CBOMCTB TPYHIUXCA
ITIOBEPXHOCTEH.

AHanM3 TPaKTHYECKUX CUTYAIUi, B KOTOPBIX MPOSBIISETCS IEHCTBUE CHUIIBI TPEHUS,
HCIOJIL3YIOTCS CIIOCOOBI €€ YMEHBIIICHHSI WU YBETUYCeHUS (KaTaHUE Ha JIbDKaX,
KOHBKAX, TOPMOXKECHHE aBTOMOOWIIS, UCIIOJIb30BAHKE TTOAIITUITHIKOB, IJIABAHUE
BOJHBIX )KUBOTHBIX U Ap.) (MC — Guosorus).

Pemenue 3aau ¢ ucnosnb3oBaHueM (HOpMyYIT 7Sl pacuéTa CUIIbI TSXKECTH, CUITBI
YIPYTOCTH, CHJIBI TPEHUS

Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH 1 1a30B (21 4)

JdaBienmue.
Ilepenaua
JAaBJICHUSI
TBEPABIMHA
TeJIaMu,
JKMJAKOCTSIMH U
razamu (3 4)

JaBnenne. CriocoObl yMEHbLICHUS U
yBEIMUYEHUS AaBiieHus. JlaBneHue rasa.
3aBUCUMOCTb J1aBJICHHUs T'a3a 0T 00bEMa U
temneparypsl. [lepenaua naBinenus
TBEPJBIMU TEJIAMHU, )KUJKOCTAMH U
razamu. 3akoH [lackais.
[THeBMaTH4eCKHE MaIlIMHBI

AHanu3 1 00bSICHEHHUE ONBITOB U MPAKTHUECKUX CUTYAIMi, B KOTOPBIX MPOSBISAETCS
CuJIa 1aBJICHHUS.

O6ocHoBaHMe cIOCOOOB YMEHBIICHHS U YBEIHMUCHHS JaBiieHus. V3yuenue
3aBHCHMOCTH JIaBJICHUS Ta3a OT 00bEéMa U TemrepaTypsl. M3ydueHne ocoOeHHOCTEH
nepeaavuun JaBJICHUA TBépI[BIMI/I TCJIaMU, XUAKOCTAMHU U ra3daMu. O6OCHOBaHI/I€
pe3yIbTaTOB OMBITOB OCOOCHHOCTSIMHU CTPOSHHS BEIIECTBA B TBEPIOM, KHJIKOM H
ra3000pa3HOM COCTOSIHHUSIX.

DKCnepuMeHTAIbHOE JI0Ka3aTeNbCTBO 3aKkoHa [lackains. Pemenue 3agau Ha pacuér
JTaBJIEHUS TBEPAOTO Teya




JdaByienue
KUAKOCTH (5 1)

BaBI/ICI/IMOCTI: JAaBJICHUSA ) KUAKOCTU OT
r7TyOMHBI IOTPY>KEHHUSL.
I'mapocraTuyeckuii mapajgokc.

CooOmarormuecs COCy/Ibl.
FI/I,Z[paBJII/I‘IeCKI/Ie MCEXaHU3MBbI

I/ICCHG,Z[OBaHI/Ie 3aBUCUMOCTH AAaBJICHUSA X XUIKOCTHU OT I‘JIyGI/IHBI MOrpy’>KCHUA U
IIJIOTHOCTH KHUAKOCTH.

HaGmonenue u 00bsICHEHHE THAPOCTATUIECKOTO MapaloKca Ha OCHOBE 3aKOHA
ITackans.

N3y4eHne cooOIIaIOIXCst COCYI0B.

Pemenue 3amau Ha pacuért naBineHus KUAKOCTH. OOBSICHEHUE TPUHIIUIA TCHCTBUS
mz[paBanecxoro Hpecca.

AnHanu3 1 00bsSCHEHNE MPAKTHUECKUX CUTYAIMH, TEMOHCTPUPYIOIIUX IIPOSBICHUE
TaBJICHUS KUIKOCTU M 3aKoHa [lackais, HanpuMmep MpoIieccoB B OpraHu3Me MpH
riry0okoBoHOM HbIpsiHur (MC — Guosorus)

AtMmocdepHoe
naBJjeHue (6 1)

Atmocdepa 3emun u aTMochepHOe
nasneHue. [IpuanHbI CynecTBOBaHUS
BO3YIIHOW 0001049KH 3eMiu. OMbIT
Toppuuennu. U3smepenne armochepHoro
JaBJICHHUS.

3aBUCUMOCTBH aTMOC(EPHOTO TABICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsr
11 U3MEPEHUs aTMOC(EPHOTO 1aBIECHUS

DKCHepruMeHTaIbHOE O0OHAPY)KEHHE aTMOC(HEPHOTO TaBIeHIs. AHAIN3 U
00BSICHEHUE OTBITOB U MPAKTUYECKUX CUTYAINH, CBI3aHHBIX C IEHCTBUEM
aTMOC(epHOTO AaBICHHUS.

OOBsicHeHHE CyIIeCTBOBaHUS aTMOC(Ephl Ha 3eMile M HEKOTOPBIX TUIaHeTax Ui e
OTCYTCTBUS Ha Apyrux miaHerax u Jlyne (MC — reorpadusi, acTpOHOMHUS).

OObscHeHre U3MEHEHUS TUIOTHOCTH aTMOCc(ephl C BBICOTON U 3aBUCUMOCTH
aTMOC(EepHOTO AABICHHS OT BBICOTHI.

Pemenue 3amau Ha pacuét atmochepHoro paBieHus. M3zydenue ycrpoiicTra
OapomeTpa-aHepoua




HeiictBue
JKM/IKOCTH U rasa
Ha MOTPYKEHHOE
B HUX TeJi0 (7 4)

JleiicTBHE )KMAKOCTH U ra3a Ha
MOTrpyKEHHOE B HUX TEJIO.

BriTankuBaromas (apxuMe1oBa) cuia.

3akoH Apxumena. [TnaBanue Ten.
Bo3znyxomiaBanue

DKcIepuMeHTaIbHOE OOHApYKEHHUE AEUCTBUS KUAKOCTH U Ta3a Ha MOTPYKEHHOE B
HUX TeO.

OnpeneneHne BITAIKUBAIOIIEH CUIIBI, IEHCTBYIOLIEH Ha TEINO, IOIPYKEHHOE B
KUJKOCTb.

[IpoBeneHue u 00CYX ICHHUE OMBITOB, IEMOHCTPUPYIOIINX 3aBHCUMOCTh
BBITAJIKMUBAIOMICH CHJIBI, IEHCTBYIOIICH Ha TEJIO B )KUIKOCTH, OT 00bEMa
MOrPYKEHHOM B KUJIKOCTb YACTH TENA U OT INIOTHOCTH KUJIKOCTH.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOZIE OT 00bEMa MOrpyXEHHOM B
KUJKOCTb YaCTH TeJIa.

Pemenue 3aa4 Ha IPUMCHCHUC 3aKOHA ApXI/IMe,Z[a " yCJIOBUS IUIaBaAHUA TCII.

KoHctpyunpoBanue apeomeTpa Wi KOHCTPYHUPOBAHUE JIOJKHU U ONPEJECIICHHE €€
rpy30M0ABEMHOCTH

Pa3zgen 5. Pa6ora n

MOIIIHOCTH. JHeprus (12 4)

PatGora u
MOIIHOCTD (3 1)

Mexanundeckas pabota. MOIIHOCTb

DKcIepUMEHTAIIbHOE OIPEIeNICHIEe MEXaHUUECKOM paboThI CUJIbI TSKECTH IIPU
MaJCHUM TEJA U CUJIBI TPEHUS IIPYU PABHOMEPHOM IIEPEMELICHUH Tena 110
TOPU30HTAIILHON IIOBEPXHOCTH.

Pacuét momnoCTH, pazBuBaeMoil npu NoabEME 1o JiecTHULE. Perenue 3amad Ha
pacy€T MEXaHUYECKOU pabOThl M MOIITHOCTH




IIpocTsie
MeXaHUu3MbI (5 4)

[IpocTeie MEXaHU3MBI: pbIYar, OJIOK,
HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [lpumenenue
MpaBUJIa paBHOBECHUS pblyara K 0JIOoKy.
«30m0T0e nmpaBuiio» mexanuku. KITJ{
MIPOCTBIX MEXaHU3MOB. IIpocThie
MEXaHHU3MBI B OBITY U TEXHHKE. Priyaru B
TeJe YeoBeKa

Onpenenenne BBIMIPhILIA B CUJIE POCTHIX MEXAaHU3MOB Ha IIPUMEPE pblyara,
MOJIBUKHOTO U HETMOABIKHOTO OJIOKOB, HAKJIIOHHOM MJIOCKOCTH.

HccnenoBanue ycnoBus paBHOBecHs pbryara. OOHapy)eHHe CBOWCTB MPOCTHIX
MEXaHU3MOB B Pa3JIMYHBIX HHCTPYMEHTAX M MPHUCIIOCOOTICHUSAX, UCIIOIb3yEMBIX B
OBITY M TEXHHUKE, a TAaKXkKe B *KHUBBIX oprannzmax (MC — Guomnorus).
DKCHEeprUMEHTAIbHOE JOKA3aTeIbCTBO PaBEHCTBA pabOT MPH MPUMEHEHUH MPOCTHIX
MEXaHHU3MOB.

Omnpenenenue KIIJI HakIOHHON MJIOCKOCTH.

Pemenue 3an1ay Ha IpUMEHEHME ITpaBUIIa paBHOBECH pblyara U Ha pacuér KII/]

Mexannueckasi
Heprus (4 1)

Kunernueckas 1 noTeHIMaIbHAS
sHeprus. [IpeBpamenue oqHOro Buaa
MEXaHUUYECKOM HEPIuu B APyroil. 3akoH
COXPAHEHHUS U U3MEHEHUS YHEPIUH B
MEXAHHUKE

DKCHEepUMEHTAIBHOE OIPeIeNIEHNE U3MEHEHUS KUHETUYECKON U MOTEHLIUATbHON
SHEPIrUU TeJla MPU €ro CKaTbIBAHUU 10 HAKIOHHOM MIOCKOCTH.

®opMyIMpOBaHUE HA OCHOBE UCCIIEI0BAaHUS 3aKOHA COXPAaHEHUSI MEXaHUYECKOU
SHEPTrUH.

OO6cyxneHre rpaHul] MPUMEHUMOCTH 3aKOHA COXPAHEHUSI SHEPTUU.

Pemenne 3agau ¢ nCnonb30BaHUEM 3aKOHA COXpaHCHUA SOHCPIun

Pe3epBHoe Bpems (3 1)

8 kiacc (68 yacon)

TemaTuueckuii
0JI0K, TeMbI

OcHoBHOe coaep:kanue

OcHoOBHbBIEC BUBbI 1eSITeIbHOCTH YUalIuXxcs (Ha ypoBHe y4eOHBIX AelCTBHI)

Pa3pnen 6. TemioBsble siBiienns (28 4)




CtpoeHue n
CBOIiCTBA
BelecTBa (7 4)

OcHoBHbIE M10JIO’KEHHUS
MOJIEKYJIIPHO-KUHETUYECKOU

TEOPHUH CTPOCHHS BEIIESCTBA.

Macca u pa3Mepbl aTOMOB M MOJIEKYII.
OnpIThl, NOATBEP)KJAIOLUINE OCHOBHBIE
MIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM

TEOPHH.

Moaenu TBEPAOTO,
razoo0pa3Horo BEIIEeCTBA.
Kpucrannuueckue u amopgHbie TBEpAbIE

TEIa.

SKUIKOTO u
COCTOSIHUU

OOBscHEHNE CBOMCTB ra30B, JKUIKOCTEH
1 TBEPIBIX TEJT HA OCHOBE TOJIOKEHUHN
MOJICKYJISIPHO-KMHETHYECKOU TEOPHH.
CmauvBaHue M KallWJUISIPHBIC SIBJICHUS.

TermoBoe pacmmpeHue U CKaThe

Habmoienne 1 MHTEpIpeTaIus OMBITOB, CBUACTEIHCTBYIOIINX 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHHMH BEIIECTBA: OIBITHI C PACTBOPEHUEM PA3THUYHBIX BEIIECTB
B BOJIE.

Perrenue 3a1a4 1o OICHUBAHUIO KOJUYECTBA ATOMOB MJIH MOJICKYJI B €IUHUIIC
00bEMa BEIIECTBA.

AHanu3 TeKcTa IpeBHUX aTOMUCTOB (Harpumep, pparmenta nosmsl Jlykpenus «O
MIPUPOJIC BEIICH») ¢ U3JI0KeHHEeM 000CHOBaHUN aTOMHOM THIIOTE3BI (CMBICIIOBOE
yrenue). Onenka yoeAuTeNbHOCTH 3TUX 0O0CHOBAaHUI.

OOBsicHeHHe OPOYHOBCKOTO IBMYKEHUS, SIBICHUS TUPDY3UH U pa3THUUN MKy
HUMH Ha OCHOBE TIOJIOKEHUN MOJIEKYJISIPHO-KUHETHYECKONW TEOPUU CTPOCHUS
BEILECTBA.

OOBsicHEHHE OCHOBHBIX Pa3IMUUii B CTPOSHHUH I'a30B, )KUIKOCTEH U TBEPIBIX TEJ C
HCIIOJIb30BAHUEM I10JI0KEHUH MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU CTPOEHUS
BELICCTBA.

IIpoBeneHUE ONBITOB IO BBIPALIUBAHUIO KPUCTAJUIOB [TIOBAPEH- HOW COJIM WIIU
caxapa.

[TpoBenenue u 00BSICHEHUE ONBITOB, AEMOHCTPUPYIOLINX KaIMJUISIPHBIC SIBICHUS U
SIBJICHUE CMa4YUBaHUS.

OOBsicHeHHE PO KaMUIAPHBIX SBJICHUN ISl TIOCTYIUICHUS BOJbI B OPraHU3M
pacrenuit (MC — Guomorus).

Hab6mntonenue, npoBezieHre 1 00BSCHEHNE OIBITOB 110 HAOJIIOJCHUIO TETIOBOTO
pacCLIMpPEHMs Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

OO0bscHeHne coxpaHeHus: 00bEMa TBEPBIX TeJl, TEKYUECTH KUIKOCTH (B TOM YHCIIE,




pa3HULBI B TEKYYECTH I Pa3HbIX )KUJIKOCTEN), JaBJIECHUS rasa.

[IpoBeneHuUE ONBITOB, JEMOHCTPUPYIOIIMX 3aBUCUMOCTD JABJICHUS BO3yXa OT €T0
00bEMa M HarpeBaHMs WIHM OXJIAXKACHUS, U UX 00BSICHEHUE Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUeHHS. AHAIN3 IPAKTUUYECKUX CUTYalUi, CBSI3aHHBIX CO
CBOMCTBAaMH ra30B, )KUIKOCTEH U TBEPABIX TEIL.

TenioBbI€
npoueccsl (21 4)

Temnepatypa. CBsi3b TEMIIEPATYpPBI CO
CKOPOCTBIO TEIJIOBOTO IBUKECHUS
YaCTHULI.

Buytpennsis sneprus. CriocoOsl
WU3MCHEHUS BHYTPEHHEW SHEPTHHU:

TeIJIoTepeiada M COBepIeHne paboThI.
Bunae! rennonepenaun:
TEIUIONPOBOIHOCTh, KOHBEKIHUS,
W3JIyYCHHE.

KomnyectBo Temorsl. Y aeabpHas
TEMIOEMKOCTD BeIlecTBa. TemiooOMeH u
TEIUIOBOE PAaBHOBECHE. Y PABHEHUE
TEII0BOro OajzaHca.

[InmaBienue u oTBEpACBaHUE

O6ocHoBaHME MTPABUI U3MEPEHUS TEMIIEPATYPHI.
CpaBHeHHUE pa3IUYHbIX CIIOCOOOB U3MEPEHUS U IIKaJl TEMIIEPaTyphl.

Habmtonenue u 00bsICHEHNE OBITOB, IEMOHCTPUPYIOIIMX U3MEHEHUE BHYTPEHHEH
SHEPTHUH TeJla B pe3yibTare Terionepeadyn U paboThl BHEIIHUX CHJL.

Ha6mronenue n 00bsICHEHHE OIBITOB, 0OCYK/IEHNE TPAKTUUECKUX CUTYaIUH,
JEMOHCTPHPYIOIIMX PA3IMYHBIC BUBI TEIUIONEPEIaun: TEIIONPOBOIHOCTD,
KOHBEKIIHIO, H3JIy4YCHHE.

HccnenoBanue sBIEHUS TEIIOOOMEHA MTPU CMENIMBAHUU XOJIOAHOU U TOpsYeH
BOJIEL

HabnroneHue ycTaHOBIIEHUS TEIJIOBOTO PABHOBECHS MEXKy TOpsiueii U XOJI0AHOM
BOJIOH.

Omnpenenenue (M3MEPEHKE) KOJUYECTBA TEIJIOTHI, OJYYEHHOTO BOJION MpH




KPUCTAIJINYECKUX BELIECTB. Y J€NIbHAs
TeruioTa riasieHus. IlapoobpazoBanue

u koHaeHcauus. Mcnapenue. Kunenue.
VY nenpHas TemioTa napoodpa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUSI OT
aTMoc(epHOro AasieHus. BiaaxxHocTh
BO3yXa.

DHeprus ToMBa. Y IeibHas TEraoTa
CrOpaHusl.

[TpuHIMTIBL pabOTHI TETIIIOBBIX

nsurareneit. KITJ[ TermioBoro aurarers.

TennoBeie ABUTAaTCIIN U 3alllUTa
OKpYKarOILEH Cpeibl.

3aKOH COXpaHEHMs U IIPEBPALLECHUS
SHEPIUU B MEXaHMUYECKUX U TEIUIOBBIX

nporeccax

TEIUIO0OMEHE C Harp€TbiM MCTAJNIMYCCKUM LUJIUHIPOM.

Omnpenenenue (M3MEpEeHKE) yACIbHON TEIIIOEMKOCTH BellecTBa. Pemenue 3anay,
CBSI3aHHBIX C BBIUYHUCICHUEM KOJIMYECTBA TEIJIO- Thl U TEIUNIOEMKOCTH MPU
TEII000MEHE.

AHanu3 cuTyauuil IpakTUYECKOTO UCIOIb30BaHMUS TEIJIOBBIX CBOMCTB BELIECTB U
MaTepHaioB, HAIIPUMEp B LEISAX YHEPTOCOEPEKESHHS: TETTON3O0IALINS,
sHeprocOeperaronue Kpbliu, TePMOAKKyMYJISITOPBI U T. 1.

Habmonenue sBieHmi ncnapeHus U KoHAeHcanuu. McenenoBanue mporecca
WCHIAPEHUS Pa3INYHBIX XXHUIKOCTel. OOBsICHEHHE SBICHUHN UCTIApEHUS 1
KOHJIEHCAllUM HA OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUEHHS.

HaG.HIO,Z[GHI/IG U 00BSICHEHHUE nmponecca KUICeHus, B TOM YUCJIC 3aBUCUMOCTU
TCMIICPATYPhbI KUIICHUSA OT AaBJICHUS.

Omnpenenenue (M3MEpPEHNE) OTHOCUTENHHOU BIAYKHOCTH Bo3ayxa. HaOmonenue
Mpoluecca IIABIEHUS KPUCTAIUIMYECKOTO BEILIECTBA, HAIIPUMED JIbJIA.

CpaBHEHME NPOLECCOB IUIABICHUS KPUCTAUIMYECKUX TEI U pa3MArYeHUS PU
HarpeBaHuu aMOpP(HBIX Tell.

Omnpenenenue (M3MEPEHKE) YACIBHON TEIJIOTH TUTaBICHHUS Jibaa. O0bsicHEHNE
SIBIICHHU TUTABJICHUS Y KPUCTAIUTH3AIMY HA OCHOBE aTOMHO-MOJIEKYJIIPHOTO
YYEHHUS.

Pemenne 3aaa4, CBA3aHHBIX C BBIYMCIICHUEM KOJIMYCCTBA TCIJIO- ThI B IIpOLECCax
TCILIONECpCAaYH IIPH IIaBJICHUH U KPUCTAJIIU3alUK, UCITAPCHUH U KOHACHCAIIUH.

AHaN3 CUTyalMi TPAKTUYECKOTO MPUMEHEHUS SBJICHUH TIJIABJIICHUS U
KpUCTAJIU3alliH, HAIPUMED, TIOJTyUYEeHUE CBEpX- YUCTHIX MaTEpPHAJIOB, COJIEeBast




rpeJka u Jip.
Amnanu3 paboTbl 1 00BSICHEHUE IPUHIIUTIA ICHCTBUS TETJIOBOTO ABUTATEIIsL.

Brruucienue konmdecTBa TEIUIOTHI, BBIJCISIFOIIETOCS MMPU CTOPAHUN Pa3TUIHBIX
BUJ0B ToruiuBa, U KIIJ[ npurarens.

OO6cyxeHre YKOJOTHYECKUX TTOCIICICTBUIM UCTIOIB30BAHMS IBUTATEICH
BHYTPEHHETO CrOpaHus, TEIJIOBBIX U THApodiekTpocTanimii (MC — skosorus,
XUMUS)

Paznen 7. DiiekTprnyeckne 1 MarHuTHble sijieHus (37 4)

JJleKTpUYeCKue
3apsabl.
3apsiskeHHbIE
TeJaa M UX
B3anMMo/ielicTBHe
(7 1)

DnekTpusanus tei. [[Ba poga
AIEKTPUICCKUX 3aPSIOB.

BzaumopeiicTBue 3apsoKeHHBIX TEII.
3akoH Kynona.

DnekTpuyeckoe noJe. [IpuHmmn

CYTNEPHO3UINH JEKTPUUECKUX MOJEH.

Hocurenu snexTpuueckux 3apsioB.

DJIeMEHTapHBIN ANEKTPUUECKUN 3apsi/l.

Crpoenue atoma. [IpoBogHUKHN U
TUBJIEKTPUKU. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsaa

Ha6mronenne u mpoBeIeHHEe OIBITOB 10 AEKTPU3AIUU TEJ TIPU CONMTPUKOCHOBEHUH
Y UHIYKIHUECH.

Ha6mronenue n 00bsICHEHE B3aUMOICHCTBHS OJTHOMMEHHO M Pa3HOUMEHHO
3apSOKCHHBIX TElL.

OObsicHEeHrEe TTPUHITUTIA ACHCTBUSA deKTpockona. OObICHEHHE SIBJICHUN
AJICKTPU3ALMH TIPY COMPUKOCHOBEHUH TEJI U MHIYKIIUEH C UCTIOIh30BaHUEM 3HAHUH
0 HOCHUTEJISIX JIEKTPUUYECKHX 3apsJIOB B BEIIECTBE.

Pacnio3naBanue u 0ObSICHEHHUE SIBJICHUH DJICKTPHU3AIIUU B 110- BCEAHEBHOM JKH3HHU.

Habntonenue u 00bsiICHEHNE ONBITOB, MILTIOCTPUPYIOIINX 3aKOH COXpaHEHUs
NEKTPUYECKOTO 3apsAa.

Ha6JIIO,Z[€HI/I€ OIIBITOB MO MOACIIMPOBAHUIO CUJIOBBIX JIMHUHN QJICKTPUYCCKOT'O IOJIA.

HccenenoBanue necTBUS HIEKTPUUECKOTO I10JI1 HA IPOBOJHUKYU U AUDIIEKTPUKHU




IHocTostHHBIM
JIEKTPHUYECKUI
TOK (20 4)

DNeKTpuYeCcKuil ToK. Y caoBus
CYILIECTBOBAHUS JIEKTPUUECKOTO TOKA.
HcTouHNKH TOCTOSHHOTO TOKA.
JlelicTBUA AIIEKTPUYECKOTO TOKA
(TeruioBOE, XMMHYECKOE, MAaTHUTHOE).
DJIEKTPUYECKUH TOK B )KUAKOCTAX U
raszax.

DnekTpuyeckas 1enb. Cuia Toka.
DJIEKTPUYECKOE HAMPSIKEHHUE.
ConpoTuBiieHUE TPOBOJHUKA. Y ACITBHOE
COMPOTHUBIIEHKE BellecTBa. 3akoH OMa
Jutst yuacTtka uenu. [locnenosarensHoe u
napajuieJIbHOE COCTUHEHUE
MIPOBOJIHUKOB.

PaboTa 1 MOLTHOCTH 3JEKTPUIECKOTO
ToKa. 3akoH Jlxoyns — JleHua.
DJEeKTPONPOBOIKA U TIOTPEOUTETH
JIEKTPUUECKON YHEPTUU B OBITY.

KopoTtkoe 3ambikanmne

Habmroienne pa3nuyHbIX BUIOB ACHCTBHS SJICKTPUUECKOTO TOKA U OOHAPYKCHHE
3TUX BUIOB JEUCTBUSA B MOBCEIHEBHOM KU3HU.

COopka 1 uCIBITAaHHUE HIIEKTPUYECKOH IIETTH TTOCTOSHHOTO TOKA.
M3mepeHue cuibl TOKa aMIIepMETPOM.

W3mepenue 31eKTprUuecKoro HanpsbkeHus: BosbT™MeTpoM. [lposeenue u
00BSICHEHNE ONBITOB, IEMOHCTPUPYIOLIUX 3aBUCUMOCTh 3JIEKTPHUECKOTO
COIIPOTHUBIICHUSI MPOBOJHUKA OT €r0 UIMHBI, IJIOU[aI MONEPEYHOTr0 CEUeHUS U
MaTepuana.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, IIPOTEKAIOIIETO Yepe3 PEe3UCTOop, OT
COIPOTHBIICHUS PE3UCTOPA U HAIIPSKEHUS Ha PE3UCTOPE.

[IpoBepka mpaBuiia CI0KEHHsI HAMIPSKEHUH MTPH MOCIIEI0BATEIbHOM COeIMHEHNN
JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia AJis CUIJIBI TOKA MPH MapajieIbHOM COETUHEHUH PE3UCTOPOB.

AHali3 CUTyaluii Mocjae0BaTeNIbHOTO U NMapaJIEIbHOTO COSTUHEHUS
MPOBOJHUKOB B JJOMAIIIHUX 3JIEKTPUUECKHUX CETAX.

Pemenue 3aau ¢ ucnonb3oBanueM 3akoHa Oma 1 popmyst pacyéra 3JeKTPUIECKOT0

COMMPOTHUBJICHU ITPU IMTOCJIICAOBATCIIBHOM U IMAPpAJUJICIIbHOM COCIUHCHUN
ITPOBOIHHKOB.

Onpenenenne pabOThI AIEKTPUYECKOTO TOKA, POTEKAIOIIETO Yepe3 PE3UCTOpP.
Ornpenenenre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

HCCJ’ICILOB&HI/IG 3aBUCHUMOCTH CHUJIbI TOKA Y€PE3 JIaMIIOUKY OT HAIIPSAKCHUA HA HEH.




Onpenenenne KII/] narpeBatens.
HccnenoBanue mpeodpa3zoBaHus YHEPTUU MPHU MOABEME Tpy3a JIEKTPOIBUTATEIIEM.

OObsicHEHHEe YCTPONCTBA U IPUHITUTIA JCHCTBUS TOMAIITHIX
AJICKTPOHArpeBaTEIBHBIX MPHUOOPOB.

OObscHeHre TPUYUH KOPOTKOTO 3aMbIKaHUSI U IPUHIIUIA JEHCTBUS MIIaBKUX
NpeOXpAHUTETIEH.

Pemenue 3amau ¢ ucnonp3oBanueM 3akoHa Jxoyns — Jlenna. Habmronenue
BO3HUKHOBEHHSI SJIEKTPUUECKOTO TOKA B KUIKOCTH




MarHuTHbIe
siBjieHus (6 1)

ITocTossHHBIC MaruuTHL. B3anMoaeincTeue
MMOCTOSSHHBIX MarHUTOB. MarHuTHOE
moJsie. MarauTHoOeE 110J1e 3eMJIH U €T0
3HA4YCHME JIJIS JKU3HU

Ha 3emie. OnbIT Opcrena. MarHutHoe
0JI€ JIEKTPUIECKOro Toka. [Ipumenenue
JIEKTPOMAarHuTOB B TEXHUKE.

JleicTBME MarHUTHOTO TOJISI Ha
MPOBOJHUK C TOKOM.

DNEeKTpOABUTaTENb IOCTOSIHHOTO TOKA.
Hcnonp30BaHue 2IEKTpOIBUTATENEH B
TEXHUYECKHUX YCTPOMCTBAX U Ha
TpaHCIIOpTE

I/ICCJIG,Z[OBaHI/IG MAar"gsmTHOI'O B3aI/IMOI[eI‘;ICTBI/I}I IIOCTOAHHBIX MAarHmuToOB.

M3ydeHne MarHuTHOTO TOJIsI TOCTOSTHHBIX MarHUTOB PU MX O0bETUHEHUH U
pa3leIeHuN.

HpOBeI[eHI/Ie OIIBITOB IO BU3YyaJIU3allUuU IOJIA ITOCTOAHHBIX MAarHUTOB.

N3ydeHue sBieHus HaMarHMYMBaHus BemiecTBa. MccienoBanue nencTBus
AJIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPETIKY.

[IpoBeneHue ONBITOB, AEMOHCTPUPYIOIINX 3aBUCUMOCTD CHJIbl B3aUMOACHCTBHUS
KaTyIIKU C TOKOM U MarHUTa OT CUJIbI U Ha- MIPABJICHUS TOKA B KaTYIIKE.

AHanu3 cUTyaui NpakTUYECKOro MPUMEHEHHS JIEKTPOMAarHUTOB (B OBITOBBIX
TEXHUYECKHUX YCTPOUCTBAX, IPOMBIIIJIEHHOCTH, METULIUHE).

N3yueHne neicTBUss MArHUTHOIO II0JIS HA IPOBOJAHUK ¢ TOKOM. 3ydeHnue nencrus
JJEKTPOABUTATES.

N3mepenne KI1/] anekTpoaBuratenbHoil ycTaHOBKHU. Pacnio3HaBanue u aHanus
Pa3IUYHBIX TPUMEHEHUN AJICKTPOIBUTATENIEH (TPaHCIIOPT, OBITOBBIC YCTPONCTBA U

7p.)

DJIeKTPOMATHUTH
asg uHaAykuus (4

)

OnbiTel Papajes. SABneHne
AJIEKTPOMArHUTHON MHAYKIMH. [TpaBuiio
Jlenna.

Onekrporereparop. CrocoOs
MOJTYYCHHS DJICKTPHUECKON YHEPTUH.
DIEKTPOCTAHIINH Ha BO3OOHOBIISEMBIX
MCTOYHUKAX SHEPTUU

OnbITE IO HUCCICOOBAaHUIO SIBJICHUA BHCKTPOMaFHHTHOﬁ HHIAYKOWHW: UCCIIECIOBAHNC
N3MCHCHHUH 3HAUCHUS U HaIlpasJICHHUA HHAYKIIHOHHOT'O TOKa




PesepBHoe Bpems (3 1)

9 knacc (102 gaca)

TemaTuuecKkuii
0J10K, TeMa

OcHoOBHOe coep:kaHue

OcHOBHBbIE BH/IbI 1eITEJILHOCTH YYAIIUXCH (HA YPOBHE Y4eOHbIX AeHCTBUIl)

Pa3znen 8. Mexannueckue siBjaeHus (40 u)

MexaHuueckoe
JBHKEHHE

H CII0COOBI ero
onucanus (10 1)

MexaHudueckoe IBUKEHHUE.
MarepuaiibHas TOUKA.

Cucrema orcuéra. OTHOCUTEIHLHOCTh
MCXAaHHUYCCKOI'O ABUKCHUA.

PaBHOMEpHOE IPSIMOJIMHEWHOE
nsrxenue. HepaBHomepHoe
psIMOJIMHEIHOE ABMKeHue. CpenHssa u
MI'HOBEHHAs1 CKOPOCTb TeJla IpU
HEPABHOMEPHOM JBH)KCHHUH.

Yckopenue. PaBHOyCKOpEHHOE
npsMoTHEHOe BIkeHne. CBoOOIHOE
majeHue.

OngiTel INannnest.

PaBHOMEpHOE ABUXKEHUE 110
okpyxHocTu. [lepuon u yactora
oOparieHusl.

AHanu3 1 00CyXIeHNE PA3IUYHBIX TPUMEPOB MEXaHUUECKOTO IBHKEHUS.
OO6cyxneHre rpaHul] MIPUMEHUMOCTH MOJIETH «MaTepuaibHasi TOUKa.

Onucanue MEXaHUYECKOTO IBUKEHUS PA3IMYHBIMU crioco0amu (ypaBHEHHE,
Tabnua, rpapuk).

AHanu3 JKM3HEHHBIX CI/ITyaI_II/II\/'I, B KOTOPLIX MMPOABIACTCA OTHOCUTCIIBHOCTD
MCXAaHHUYCCKOI'O ABUXKCHU.

HaGHIO[[eHI/IG MCXAaHUYCCKOT'O ABUKCHUA TCJIa OTHOCUTCIIbHO PA3HBIX TCJI OTCUETA.

CpaBHeHME yTEH U TPACKTOPU IBUKEHHUS OJTHOTO M TOTO K€ TeJla OTHOCUTEIBHO
Pa3HBIX TEJI OTCUETA.

Amnanun3 tekcra I'anunes 00 OTHOCUTEIBHOCTH JIBUIKEHUS, BEIITOJHEHUE 3aJaHUI 1O
TEKCTY (CMBICIIOBOE YTCHHE).

Ompenenenue cpeaHeil CKOPOCTH CKOJIBKEHUS OpycKa WIIA IBH)KCHHUS IIapUKa 10
HAaKJIOHHOM IIJIOCKOCTH.

AHanu3 u 00CyXKJIeHHEe CITOCOO0B MPUOIMIKEHHOTO OTPEICTICHUS MTHOBEHHOM




JIuHeliHas U yriioBas CKOPOCTH.
[{eHTpOCTpEMUTEIIBHOE YCKOPEHUE

CKOPOCTH.

Onpenenenne CKOPOCTH PaBHOMEPHOTO IBH)KEHUS (IIapUKa B )KMIKOCTH, MOAEIN
AJIEKTPUYECKOTO aBTOMOOMIIA U T. 11.).

Onpenenenue myTH, NPOUIEHHOTO 3a TAHHBIN MPOMEXKYTOK BPEMEHH, U CKOPOCTH
TeNa 1o rpaguKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO JBMKEHUS OT BPEMEHH.

OO0cyxaeHrne BO3MOKHBIX IPUHITUIIOB JICHCTBHS TPHOOPOB, U3MEPSIONIUX CKOPOCTh
(ctmIOMeTpORB).

Boruncnenue myTu 1 CKOPOCTU IIPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUU
Tena.

Omnpenenenye NpoREHHOTO MyTH U YCKOPEHUS IBUXKEHUS Tela 1o rpaduky
3aBHCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEWHOTO IBHKEHUS Tella OT
BpPEMEHH.

Omnpenenenue ycKopeHus Tella IpU PaBHOYCKOPEHHOM JIBUKEHUU 10 HAKJIOHHOM
MJIOCKOCTH.

W3mepenue nepuoia ¥ 4acTOTHI OOpALEHHS TeJla M0 OKPYKHOCTH.
OmnpeneneHne CKOPOCTH PAaBHOMEPHOT'O JBUKEHHUS TeJa TI0 OKPYKHOCTH.

Pemenue 3aa4 Ha ONpCACIICHUC KUHEMATUYCCKUX XAPAKTCPUCTUK MECXaHUICCKOI'O
ABUIKCHUS PA3JIMIHBIX BUOOB.

Pacrnio3naBanue u npuOIMKEHHOE ONMCAHUE PA3IUYHBIX BUI0B MEXaHUYECKOTO
IBIOKEHUS B IPUPOJIE U TEXHUKE (HA IMpUMepax CBOOOIHO MaIal0UINX TeT,
JIBMKEHUS )KUBOTHBIX, HEOECHBIX TEJ, TPAHCIIOPTHBIX CPEACTB U JIp.)




B3aumogeiicTBue
Tea (20 u)

IIepBbiit 3ak0oH HproToHa. Bropoi 3akoH
Herorona. Tperuit 3akon HeroroHa.
[TpyHIMI CyneprIo3uLUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna
TPEHUS: CUJIa TPEHUS CKOJIBKEHUS, CHIIa
TPEHHUS IOKOS, IPYTUE BUIBI TPEHUSI.

Cuna TsKeCTH M 3aKOH BCEMUPHOTO
TATOTEHUSA. Y CKOpEHUE CBOOOIHOTO
nazenus. [[BuxkeHue niaHeT BOKPYyT
Comnna. [lepBas kocMuueckas CKOpOCTb.
HesecomocTs u neperpysku. PaBHoBecue
MaTepuaabHON TOYKHA. AOCOIIOTHO
TBEpOE Te0. PaBHOBecHe TBEPAOTO

Habntonenue u 00Cy>KeHNE ONBITOB C ABM)KEHUEM Tella MPH YMEHbIICHUH BIUSIHUS
OPYTUX Tell, IPEIATCTBYIOIIUX IBUKECHHUIO.

AHanu3 Texcta ['anuiest ¢ omucaHueM MBICIIEHHOTO 3KCTIEpUMEHTAa,
00OCHOBBIBAIOIIETO 3aKOH HHEPIIUH; BBIMOTHEHNUE 3aJJaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHUE).

OGCy)K,Z[GHI/IG BO3MO>XHOCTHU BBIITIOJITHCHHUA 3aKOHA I/IHepI_II/II/I B pa3.HI/I‘-IHI:.IX CHUCTCMax
OTCYéTa.

Habnronenue u o0cykaeHne MEXaHUYECKUX SBICHUH, TPOUCXOASALINX B CUCTEME
orcuéra «Temexka» pu €€ paBHO- MEPHOM U YCKOPEHHOM JIBHKCHUHU
OTHOCHUTEJIbHO KaOMHETa (PU3UKH.

JlelicTBUS ¢ BEKTOPAMH CUJI: BBIITOJIHEHUE 3aJaHUM 11O CIIOKEHUIO U BBIYUTAHHIO
BEKTOPOB.




TeJla C 3aKPEINIEHHON OChIO BpallCHMUS.
MowmeHnT cuisl. LeHTp TspKecTH

Habntonenue u/unm npoBeieHre OIBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTh
YCKOpEHUs Teja OT IMIPUIOKEHHON K HEMY CHIIBL U MacChl Tela.

AHanu3 1 o0bsICHEHHUE ABJICHUN C HCIIOIB30BaHUEM BTOPOTo 3akoHa HhioToHA.

Pemenne 3a7a4d ¢ HCoab30BaHUEM BTOpPOI'O 3aKOHa Hrrotona n ImpaBujia CIIOXKCHUA
CHII.

Omnpenenenue KECTKOCTU NMPYKUHBI.

AHanu3 cuTyanui, B KOTOpbIX HaOI01al0TCs ynpyrue Aegopmariuu, u ux
00BsICHEHHE C UCIIOJIb30BaHUEM 3aKoHa ['yKa.

Pemenue 3agau ¢ ucnosib3oBaHueM 3akoHa ['yka.

HccenenoBanue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHUSI OT CUJIbl HOPMAJIBHOTO
nasneHust. O0CyXeHUEe Pe3yIbTaTOB UCCIICAOBAHMS.

Onpenenenue ko3 duumenta TpeHus ckoiabxeHus. M3mepenue cuiibl TpeHus
TTOKOA.

Pemienue 3a1a4 ¢ ucnosib30BaHUEM (YOPMYJIIBI JAJISI CUITBI TPEHUS CKOJIBKEHHS.

AHanu3 ABMKEHUS TENI TOJLKO MO JEUCTBUEM CHIIBLI TIKECTH — CBOOOIHOTO
aJeHus.

OOBscHEHNE HE3aBUCUMOCTHU YCKOPCHUA CBO6OI[HOFO naacHus OT MacCChI TEJIa.

O1eHKa BeTMYUHBI CHIIBI TSATOTECHUS, IEHCTBYIOMICH MEXITy IBYMsI TEIaMu (IIst
Pa3HBIX Macc).

AHanmu3 IBWKCHHS HEOCCHBIX TEJI MOJ ICUCTBUEM CHIIBI TATOTCHHS (C
WCIIOJIb30BAaHUEM JIOTIOJIHUTEIbHBIX HCTOYHUKOB HH(OPMAIIUN).




Pemienue 3a1a4 ¢ UCMOJIb30BaHUEM 3aKOHA BCEMUPHOTO TATOTEHUS U (POPMYJIBI TS
pacd€ra CUJIBbI TSKECTH.

Ananus OpPUTHHAJIBHOI'O TCKCTA, OMMUCBIBAIOIICTO IMMPOABJICHUA 3aKOHA BCEMHUPHOT'O
TATOTCHUSA, BBIIIOJITHCHHUC 3aﬂaHHﬁ I10 TCKCTY (CMBICJIOBOG qTeHI/Ie).

HaGmoienue u 00Cy»XIeHHe OTBITOB MO0 M3MEHEHUIO Beca Tella MPU yCKOPEHHOM
JBUKEHUH.

AHanu3 ycjaoBHil BOSHUKHOBEHHS HEBECOMOCTH U Mepe- IPy3KH.
Pemenue 3anay Ha onpe/eneHre Beca Teja B pa3InyHbIX YCIOBUSX.

AHanu3 cuil, JeUCTBYIOIIMX Ha TEJ0, MOoKosIIeecs Ha onope. OnpenesieHue NeHTpa
TSDKECTH PA3IMYHBIX TEJ

3aKoHbI
coxpanenus (10

)

Nmnynse Tena. M3menenne umimysbca.

Nmnynbe cuibl. 3aKOH COXpaHEHUS
uMITynbca. PeakTuBHOE IBUKEHHE.
Mexannueckasi paboTa U MOILIHOCTb.
Pabota cui TsKecTH, yIpyrocTH,
TpeHus. CBsA3b SHEPTUU U PabOTHI.

[ToreHimanpHas 3HEprus Tena,
MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIH.
[ToreHmanpHast 3HEPTUS CHKATON
MPYKUHBI.

Kunernueckas sneprus. Teopema o
KMHETUYECKOM SHEPIUHU.

Habmonienue u o6CcyxkaeHne OnbITOB, IEMOHCTPUPYIOUINX Mepeady UMIyJIbca Mpu
B3aMMO/ICHICTBUH TE€JI, 3aKOH COXpAaHEHUS UMITyJIbca MPU a0COJIIOTHO YIIPYTOM U
HEYNpPyroM B3auMOJIEHCTBUU Tell.

AHaJIN3 CUTYalMi B OKPYKAIOIIEH )KM3HU C UCITOJIb30BAaHUEM 3aKOHA COXPAHECHUS
UMITyJIbCA.

PacriozHaBaHue sBJIEHMS pEaKTUBHOTO IBM)KEHUS B Ipupoie U TexHuke (MC —
OumosorHs).

IIpuMeHeHHe 3aKOHA COXpaHEHUs UMITYJIbCa Ul pacd€ra pe3yJbTaToB
B3aMMOJICHCTBUS TeJl (Ha MPUMepax HeyIpyroro B3auMOCHCTBHS, yIPYToro
IEHTPATHLHOTO B3aUMOJICHCTBUS ABYX OJMHAKOBBIX TEJl, OJTHO U3 KOTOPHIX
HETIOJBHIKHO).




3aKOH COXpaHEHMs] MEXaHUYECKON
SHEPrUU

Pemenue 3aa4 ¢ UCII0JIb30BAHUCM 3daKOHA COXPAHCHUSA UM- I1YyJIbCA.

Onpenenenue pabOThI CHIIBI YIIPYTOCTH MPH MOABEME TPY3a € HCIIOJIb30BaHUEM
HETOBM>KHOTO U TIOJBHXKHOTO OJIOKOB.

N3Mepenne MOITHOCTH.
N3mepenne noTeHIHaIbHON SHEPTUH YIPYTO 1e(OPMUPOBAHHON NPy KUHBI.
N3mepenne KHHETHYECKON SHEPTUU Tea MO JITTMHE TOPMO3HOTO ITyTH.

DKCIIEpUMEHTAIBHOE CPAaBHEHUE HM3MEHEHMsI MMOTEHLMAIbHONW U KHHETUYECKON
SHEPIUi Tejla IPU IBUKEHHUU 110 HAKIIOHHOM ITUIOCKOCTH.

DKcreprMeHTaIbHAsI TPOBEPKa 3aKOHA COXPAHCHUST MEXaHHUECKOW YHEPTUHU TIPU
CcBOOOIHOM NAJICHUH.

IIpuMeHeHHe 3aKOHA COXpAaHEHUsI MEXaHUYECKOM YHEPTUHU IS pacuéra
MOTEHIIMATIBHON U KUHETUYECKOUN SHEPTHM Tena. Pemenne 3ana4 ¢ UCIOIb30BaHUEM
3aKOHA COXPAHEHHSI MEXaHUYECKON dHEPrUun

Pa3znen 9. Mexanuveckne koJjie0anus U BOJHBI (15 1)

MexaHnuecKH
€ KoJie0aHus
(7 9)

KonebarensHoe Habmronenue xonebanuii mox AeWCTBUEM CHII TSHKECTH U YIIPY- TOCTH M OOHapy’KeHHE MOT00HBIX
nBmkeHue. OCHOBHBIE KoJIeOaHUH B OKPY’KaIOIIEM MHpE.
XapaKTEPUCTHKU

KOJIeOaHUH: TIEPHO/I,
4acToTa, aMILUIUTY1a.
MaremMaTudecKuii 1
MPY>KUHHBIA MAasITHUKH.
[IpeBpamienue 3aepruu

Amnanu3 koneGaHuii Tpy3a Ha HUTU U Ha pykuHe. OnpeeneHne 4acToThl KoeOaHun
MaTE€MaTUYECKOr0 U NMPYKUHHOI'O MasiTHUKOB.

HaGmonenue n oObsIcHEHHE sIBJICHUS pe30HaHca. VccrenoBanrue 3aBUCHMOCTH TIEpHo1a KoJeOaHuit
IIOABCIICHHOT'O K HUTHU rpy3a OT IJIMHBI HUTHU.

TIpH KOJIe0aTenbHOM [TpoBepka HE3aBHCHUMOCTH IepHoJ1a KoJIeOaHuit rpy3a, MOABEIICHHOTO K JICHTE, OT MacChl Ipy3a.




JIBHKCHUU.

3aryxaromue KoieOaHusl.
BriHyXkcHHBIE
Kosnebanus. Pezonanc

Hab6mtonenue u 00cy’kKaeHHE ONBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTD IEpHOAa KoeOaHui
NPY>KUHHOTO MasiTHUKA OT MaccChl rpy3a M KECTKOCTH MPYKHHBI.

IIpumeHeHre MaTEMaTHYECKOT O U MPY>KMHHOTO MAsITHUKOB B KAUE€CTBE MOJIEJIEH sl OMCaHUS
KoJIeOaHU B OKPY’KaIOIIEM MHpE.

Pemenwue 3anay, CBSI3aHHBIX C BBIYMCICHUEM I OLIEHKOW 9acTOTHI (TIepro/1a) KoJIeOaH i

Mexannuecku
€ BOJIHDI.
3Byk

CRY

CBolicTBa MEXaHHMYCCKHX
BOJIH. J[JIMHA BOJIHBI.
MexaHnueckre BOJHEI B
TBEPIOM TeEJIE,
celicMHUYeCKHE BOJIHEI.

3ByK. ['/poMKOCTB 3ByKa U
BbICOTA TOHA. OTpakeHue
3Byka. MH(]pa3Byk u
yIIbTPa3BYK

OobHapy’xeHue 1 aHaJIU3 BOJIHOBBIX SIBJICHUM B OKPY>KaIOLIEM MUPE.

Hab6mronenue pacnpocTpaHeHus TPOIOJIBHBIX U TIOTIEPEYHBIX BOJIH (Ha MOJICNIN) U OOHApYKEHUE
AHAJIOTHYHBIX BHJIOB BOJIH B TIPUPOJIE (3BYK, BOASIHBIC BOJIHBI).

Boruncnenue 1iMHbI BOJIHBI U CKOPOCTH PaclpOCTPAHEHHUS 3BYKOBBIX BOJIH.
DKCIepUMEHTAILHOE OTPEICIICHUE TPAHUI] YaCTOTHI CIIBIIIUMBIX 3BYKOBBIX KOJICOaHUH.

Habmntonenne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacTOTHI (B TOM YHCIIE C MCIIOJIb30BAaHUEM MY3BIKaJIbHBIX
UHCTPYMEHTOB).

HaGmonenue u 00bsICHEHHE SIBIICHUS aKyCTHYECKOTO PEe30HAHCA.

AHanu3 OpUrHHAIBLHOTO TEKCTA, MOCBAMIEHHOTO NCIIOIB30BAHUIO 3BYKa (UJIH YIbTPa3ByKa) B TEXHUKE
(ax0soKaIus, yabTpa3ByK B MEAUIMHE U JIP.); BBIIOJHEHUE 3aIaHUM 110 TEKCTY (CMBICTIOBOE UTEHUE)

Paszgea 10. DjekTpoMarHuTHOE MOJI€ M 3JIEKTPOMArHUTHBIE BOJIHBI (8 1)




JIEeKTPOMAarH
UTHOE MoJIe

"
3JIeKTPOMArH
UTHBIE BOJIHBI
(6 1)

DNEKTPOMarHuTHOE MOJIE.
ONEeKTpOMarHUTHbIE
BOJIHBI.

CBolicTBa
AJIEKTPOMATrHUTHBIX BOJIH.
MIkama
3JIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanne
3JIEKTPOMArHUTHBIX BOJIH
JJI1 COTOBOU CBSI3H.

DJIeKTpOMarHuTHas
npupona ceera. CKopocThb
CBeTa.

BomnHoBEIE cBOiicTBa
cBeTa

[Toctpoenue paccyxeHn, 000CHOBBIBAIOIINX B3aUMOCBSI3b SJEKTPHUECKOTO M MATHUTHOTO TTOJICH.

DKCHEepUMEHTATBHOE U3yYCHUE CBOWCTB JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C TIOMOILBIO
MOOMIJIBHOTO Telne- (oHa).

Ananmuz PEHTICHOBCKUX CHUMKOB YCJIOBECUYCCKOI'0O OpraHu3ma.

AHaIM3 TEKCTOB, OMUCHIBAIOIINX MPOSBICHHS AIEKTPOMArHUTHOTO H3JIyYEHUS B IPUPOJIC: )KUBBIC
OpraHU3MBbI, U3ITyYCHHS HEOCCHBIX TEI (CMBICIIOBOE UTCHHE).

Pacno3naBanue u aHanm3 Pa3IMYHBIX HpI/IMeHeHI/Iﬁ SJICKTPOMArHMTHBIX BOJIH B TCXHUKCE.

Pemenue 3aaa4 C MCII0JIb30BaHHUEM (bOpMyJI AJId CKOPOCTH 3JICKTPOMArHUTHBIX BOJIH, AJIMHBI BOJIHBI U
YacCTOThI CBE€TA

Pa3nen 11. CBeroBble siBjieHus (15 u)

3aKoHbI
pacnpocTpane
Hus cBeTa (6

)

HcTouHuku cBeTa.
JlydyeBasg mojienb cBeTa.
IIpssMmonunenHoe
pacrpocTpaHeHHE CBeTa.
3atMmenus CoJHIa U
Jlynsl. OTpakeHue cBeTa.
[Tmockoe 3epkaino. 3aKoH

HabntoieHue onbITOB, AEMOHCTPUPYIOIIUX SIBJICHHUE MPSIMOJIMHEHHOIO pacpoCcTpaHeHHsI CBETa
(BOBHMKHOBEHHE T€HU U MOJIYTEHH), U UX HHTEPIPETALMS C UCIOJIb30BAaHUEM TIOHATHS CBETOBOTO JTyya.

OObscHEeHrE U MOJEIUPOBAHUE COTHEYHOTO U JIYHHOTO 3aTMEHU.
HccnenoBanue 3aBUCUMOCTH yTila OTPaXE€HUsSI CBETOBOT'O JIy4a OT yIJla MaJeHus.

N3ydenne cBOMCTB n300pakeHUs B TUIOCKOM 3epkaie. Habmonenue u 00ObSICHEHNE OTIBITOB 110




OTpaXXCHUSA CBCTA.

IIpenomiienue csera.
3aKOH MPEIOMIICHHUS
CBETA.

[TonHoe BHyTpeHHEe
OTPa’KEHUE CBETA.
Hcnons3oBanue
BHYTPEHHETO OTPaXEHUs
B ONITHYECKUX CBETOBOJAX

MOJTyYCHUIO N300paKEHUI B BOTHYTOM M BBIITYKJIOM 3epKanax. HabOmronenre u 00bsICHEHUE OIBITOB IO
MPEJTOMJIEHUIO CBETA HA TPAHULE PA3JIMYHBIX CPENl, B TOM YHCJIE OIBITOB C IMOJHBIM BHYTPEHHUM
oTpaxkeHueM. MccienoBanre 3aBUCMMOCTH yIJia PEJIOMIICHHS OT YIJjla NaJeHHsl CBETOBOIO JIyya Ha
IrPaHULIE «BO3LYyX—CTEKIION.

PacnioznaBaHue siBJI€HMI OTPaXEHMsI U IIPEJIOMIIEHUS CBETA B TIOBCETHEBHOM KU3HU. AHAIINU3 U
00OBSICHEHUE SBJICHHS ONITUYECKOI0 MUPaXa.

Pemenue 3aa4 C UCII0JIb30BAHUCM 3aKOHOB OTPAXKCHUS U ITPCIIOMIICHUSA CBCTA

JIMH3BI H JIun3za, Xxox nyuen B [Tonmyyenne n300paXkeHUIA C TOMOIIBIO COOMPAIOLIEH U PaCCEUBAOLICH JTUH3.
onTu4yecKkue aun3e. Onruyeckas o . 5 .
npeneiaeHne GOKyCHOTO PacCTOSHUS U ONTUYECKON CHITBI COOMPAIOIIEH JINH3HI.
npudopsl (6 cucrema. pea (boxy P paioil
II) A = > .
HaJIN3 YCTPOUCTBA U MPUHITUTIA IEHCTBUS HEKOTOPBIX ONTHYECCKUX MPH B: (hoToammapara
OnTuueckue mpudopsI: 3 yerponce PUHL é[e ¢ CKOTOPBIX © ec pubopos: poro pata,
MUKpockora, Teneckorna (MC — Ouoorus, acTpOHOMUS).
doToamnmapar, MUKPOCKOIT P ’ ( > actp )
u Teseckor. ['nas xak AHanu3 aBieHuil 61M30pyKOCTH U JalbHO30PKOCTH, IPUHIMNA JeicTBHsA 04koB (MC — Guonorus)
ONTHYECKasl CUCTEMA.
bimzopykocTs u
TATbHO30PKOCTh
Pazioxenue Paznoxenue 6emoro cBera | Habmronenue mo pasnoxeHuto 6enoro ceera B ciekTp. Habmonenne u 00bsiICHEHNE OTIBITOB 10

OeJioro ceera
B ciiekTp (3 4)

B ceKTp. OMbITHI
Hrerorona. Cnoxenue
CIEKTPATIbHBIX 1IBETOB.
Hucnepcus ceera

MOJIYUCHUTIO Oenoro ceera IMpU CJIOKCHUUN CBCTA Pa3HbIX LIBCTOB.

[TpoBenenne n 0OBICHEHUE OTBITOB ITO BOCIIPHUATHIO I[BETA IIPEIMETOB ITPH X HAOIIOACHUH Yepe3
I[BETOBbIC (DUIBTPHI (LIBETHBIE OYKH)

Pa3znen 12. KBanToBbie siBjienus (17 1)




HUcnyckanue
7|
MOIJIOLeHHe
CBeTa aTOMOM
(44)

OmnsiThl Pesepdopna u
IUTaHETapHAast MOJIEINb
aToma.

Mogens aroma bopa.
Hcnyckanue u
TIOTJIOIIEHHUE CBETa
aromMom. KBaHTBI.
JIuHeityaTeie CIEKTPbI

O6cyxnenue 1ienu onbIToB Pesepdopaa mo ucciaenoBaHn0 aTOMOB, BBIIBIIKEHUE THIIOTE3 O
BO3MOJKHBIX P€3yJIbTaTax OMbITOB B 3aBUCUMOCTH OT IIPEINOIaraeMoro CTpOeHusl aTOMOB,
(dhopmynupoBaHUE BBIBOIOB U3 PE3YyJIbTaTOB OMBITOB.

OO6cyxneHre TpOTUBOPEUHI IITAHETAPHOM MOETH aTOMa M OCHOBAHUI JIJIsl TUTIOTE3bI bopa o
CTAIIMOHAPHBIX OPOUTAX IEKTPOHOB.

HabntoneHne CrijionIHbIX ¥ TMHEHYaThIX CIIEKTPOB U3ITyUeHHsI pa3InYHbIX BemecTB. O0bicHEHHE
JIMHEWYATBIX CIIEKTPOB U3JIy4CHUS

Crtpoenue PagnoakTHUBHOCTE. OO0cyxeHrne BO3MOXKHBIX TUIIOTE3 O MOJICTISIX CTpoeHUs siapa. OnpeeneHre cocrana saep 1o
ATOMHOI0 Anbda-, 6eTa- u ramma- 3aITaHHBIM MACCOBBIM U 3apsIOBBIM YKCIIAM U TI0 TMOJIOKEHHIO B IEPHUOIUUECKON CHCTEME AIIEMEHTOB
siapa (6 1) nznydeHusi. CTpoeHue (MC — xumus).
aATOMHOTO Si/Ipa. .
AHanM3 U3MEHEHHUsI COCTaBa sIpa M €To MOJOKECHHS B IEPHUOIUUECKON CHCTEME TIPH
Hyxnonnas moaens
a-pagnoaktuBHOCTH (MC — XUMHS).
aTOMHOTrO sapa. M30Tomsl.
PanuoakTiBHEIC VccreoBanye TPEKOB a-4acTull 10 ToTOBBIM (oTorpadusam. OOHapyKeHUe U H3MEPEHUe
npespamenus. [lepuon paJMallnOHHOrO (POHA C TIOMOIBIO JO3UMETPA, OLEHKA 0 HHTEHCHBHOCTH.
noJrypacnaja.
AHann3 OMOJIOTHYECKUX U3MEHEHHM, POUCXOAIINX MO ICUCTBUEM PAIMOAKTHUBHBIX M3ydeHuit (MC
Heiicteus — 6uonorus). Mcnonb3oBanne paanoaKTUBHEIX U3aydeHuil B Mequiune (MC — Guonorus)
pPaIuoOaKTHBHBIX
W3JIyYCHHI Ha )KUBbIC
OpTaHU3MBI
SAnepubie SnepHble peaknuu. Pemenue 3amau ¢ uCnoib30BaHUEM 3aKOHOB COXPAHEHUSI MACCOBBIX U 3apsIOBBIX YUCENT HA

peakuum (7 4)

3aKOHBI COXpPaHEHUSI

oTpesieNieHUE pe3yIbTaToOB SACPHBIX PEaKIIMii; aHaTN3 BO3MOKHOCTH UM HEBO3MOXHOCTH SIACPHOM




3apsI0BOI0 U MaccoBOT0O
yycelsl. JHEPTUs CBA3U
aTOMHBIX siaep. CBs3b
Macchl U SHEPTUH.
Peaknuu cunresa u
JeTIeHUS JIep.

Nctounuku sHEepruu
CouHIia ¥ 38631,

SnepHas sHEpreTrkKa

peaxkuu.
OreHKa YHEPIUHU CBSI3U S/IEP € UCITIOJIb30BaHUEM (HopMyIIbl DHHINTEHHA.
OO6cyxneHre NepereKkTUB UCIIOJIb30BaHUS YIIPABISEMOT0 TEPMOSIEPHOIO CHUHTE3A.

OO6cyxaeHre MPEUMYIIEeCTB M SKOJIOTHYECKUX MPoOJIeM, CBA3aHHBIX ¢ saepHoi sHepretukoi (MC —
9KOJIOTHS)

IToBTOpHTENBLHO-0000IaI0IIIMIT MOAYJIb (9

)

Cucremarusaig
us v
00o0mIeHne
MIPEIMETHOTO
CoZepIKaHUs U
OTIbITa
JeSITebHOCTH,
puoOpPEeTEHHO
TO TIpH
W3Y4YCHHUH
BCETO Kypca
(107637041

Ob6o0611IeHne coaepKanus
Ka)KJIOTO M3 OCHOBHBIX
pasnenoB Kypca pU3HKu:
MeXaHUYECKHeE,
TETUIOBBIE,
AJIEKTPOMArHUTHBIE,
KBAHTOBBIC SABJICHUS.

Hayunsbiit MeTon
MO3HAHUS U €0
peanuzanus B
buznuecKux
HCCIICAOBAHUSIX.

CBs13b QU3HUKH U
COBPEMEHHBIX
TEXHOJIOTUI B 00J1aCTH

BrimonHenue yueOHbIX 3aaHui, TPeOYIOMUX JeMOHCTPAlMi KOMIIETEHTHOCTEH, XapaKTePU3YIOLIHX
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

® [PUMECHEHUS MOTYYCHHBIX 3HAHUN JUIsI HAYYHOTO OOBSICHEHHS (PHU3UIECKUX SBJICHHUH B
OKpY’Karollel MPUpPOo/ie U TOBCETHEBHOM KU3HHU, a TAK)KE BBISIBICHUS (PU3NUECKUX OCHOB psijia
COBPEMEHHBIX TEXHOJIOTHIA;

® [PUMEHEHHS OCBOCHHBIX SKCIIEPUMEHTAILHBIX YMEHUN I UCCIICTOBAHMS (PU3NIECKIX
SIBJICHUH, B TOM YHUCJIE JIJIs1 IPOBEPKHU TUIIOTE3 U BBISBICHHS 3aKOHOMEPHOCTEM.

Pemenue pacu€THBIX 3a71a4, B TOM YHCJIE MTPEAIIOIAralouX UCIOJIb30BaHNE (DU3UIECKON MOJIeTTH 1
OCHOBAHHBIX Ha COJIEPKAaHUU PA3TMYHBIX Pa3/IesioB Kypca (PU3HKH.

BrImonHeHue 1 3anmrTa rpynnoBbIX WM HHIUBUIYATBHBIX IPOEKTOB, CBA3aHHBIX C COJCPKAHUEM
Kypca hu3uKu




nepeaayn uHGoOpMaIuH,
9HEepreTuKe, TPaHCIopTe
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