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MHHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma 1o (u3WKe Ha YpOBHE OCHOBHOTrO o0O0mIiero oOpa3oBaHWsI COCTaBlieHA Ha OCHOBE
TIOJIOKCHUH W TpeOOBAHMH K pe3ysibTaTaM OCBOSHHS Ha 0a30BOM YPOBHE OCHOBHOW 00pa30BaTeNbHON MPOTPaAMMBI,
IpeACTaBICHHBIX B PenepalbHOM TOCYAapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE OCHOBHOTO 00mIEro oOpa3oBaHUs
(®I'0C 000), a Taxxe ¢ yuérom IIpumepHoii nporpamMMbl BociuTanust 1 KoHuenuny npenojaBanust y4eOHOTO Mpes -
Mera «®Dusuka» B 00pa3oBaTeNbHBIX oOpraHusanusx Poccuiickoit ®expepanuu, peanu3yOIIMX OCHOBHBIE
001eo0pa3oBaTeIbHbIC TPOTPAMMBI.

Conepxxanue [Tporpammbl HarpaBieHO Ha ()OPMUPOBAHHE €CTECTBEHHO-HAYYHOIH IPaMOTHOCTH yYalluxcs W
OpraHM3alMi0 W3y4YeHUs (U3UKM Ha MIEATebHOCTHOH OCHOBE. B Hel yYMTHIBAIOTCS BO3MOXKHOCTH IIpEIMETa B
peamuzanuu TpedoBanuii PI'OC OOO K miIaHUPyEeMBIM JIMYHOCTHBIM M METANpEeAMETHBIM pe3yjbTaTaM OO0y4eHUs, a
TaKKe€ MEKIPEIMETHBIC CBSI3M ECTECTBEHHO-HAyYHBIX Yy4YeOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUsL.

B mporpaMme onpenensoTcss OCHOBHBIE G M3yUeHHs (PU3UKH Ha yPOBHE OCHOBHOTO OOIETO 00pa3oBaHus,
IUIAHUPYEMBIE PE3YNbTaThl OCBOCHMS Kypca (HM3WKH: JMYHOCTHBIC, METAalpeIMETHbIC, NMpeAMETHhIe (Ha 0a30BOM
YpOBHE).

[Iporpamma ycraHaBiIMBaeT pacupenelieHne ydeOHOro MaTepuana Io TojJaM oOydeHHs (IO Kiaccam),
IpeularaeT MPUMEPHYI0 MOCIEJOBATEIBHOCTh HM3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTHKE pa3BUTHS MPEAMETHOTO
coJiep)kaHusl W y4€Te BO3PACTHBIX OCOOCHHOCTEH ydalMXCs, a TAaKXKe MPUMEpPHOE TEMAaTHYeCKOe IUIAHWPOBAHHUE C
yKa3aHUEeM KOJMYECTBAa YacOB HA M3YUCHHE KaXKIOW TEMbl M IPUMEPHON XapaKTEpPUCTUKOW Y4eOHOW AesTeIbHOCTH
yualuxcs, peajln3yeMoil pyu U3yu4eHUH ITUX TEM.

[Iporpamma MoxeT OBITH UCITONB30BAHA YUUTEIIMHU KaK OCHOBA JUIS COCTaBJICHHSI CBOUX PAabOUYUX MPOTpamMM.
ITIpn paspaboTke paboueil NporpaMMbl B TEMATHYECKOM IUIAHUPOBAHMH JIOJDKHBI OBITH YUYTEHBI BO3MOXKHOCTH
UCTIONIb30BAHMA 3JIEKTPOHHBIX (LU(POBEIX) 00pa30BaTENBHBIX PECYPCOB, SBISIOMUXCS yIeOHO-METOINIECKIMHU
MarepruanamMy (MyJIbTHMEIUIHBIE HPOTPaMMBI, 3JEKTPOHHBIE YYEOHWKHM M 3aJadHHWKH, 3JIEKTPOHHBIC OMOIMOTEKH,
BUPTyaJIbHBIE JTa0OpPAaTOPHH, WIPOBBIE MPOTPAMMBI, KOJUIEKIIMH LH(POBBIX 00pa30BaTENbHBIX  PECYPCOB),
peanmsyronmx aunakTuaeckue Bo3MokHocTH WMKT, conmepkaHme KOTOPBIX COOTBETCTBYET 3aKOHOIATENIBCTBY 00
00pa3oBaHNH.

Kypc ¢usukn — cucTteMooOpas3yromuii Uil €CTeCTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, MOCKOJBKY
¢usnveckrue 3aKOHBI JIGKAT B OCHOBE IIPOIIECCOB W SIBICHHM, HM3ydaeMbIX XHMHUEH, Ouojorueid, acTpoHOMHUEH u
¢usnyeckoil reorpadueid. dPusrka — 3TO MpEeAMET, KOTOPBIA HE TOJBKO BHOCUT OCHOBHOW BKJIaJ B €CTECTBEHHO-
Hay4YHYIO0 KapTUHY MHUpa, HO M MPEJOCTaBIsIeT Hanboee sicHble 00pa3iibl MPUMEHEHHs HayYHOTO METO/a [TO3HAHMS, T.
e. crioco0a MoJTy4eHus1 JOCTOBEPHBIX 3HaHUI 0 Mupe. Hakonen, ¢usnka — 3To npenMer, KOTOPBIN HapsLy ¢ APYyrUMHU
€CTEeCTBEHHO-HayYHBIMH TIpPEIMETaMH IOJDKEH JaTh INKOJbHUKAM IIPEJCTaBICHHE OO YBIEKATEIHbHOCTH HAYyYHOTO
HCCIIEOBaHNS U PASOCTH CAMOCTOSATENILHOIO OTKPBITHS HOBOTO 3HAHHSI.

OnHa W3 THaBHBIX 3agad (HU3WYECKOTrO0 0O0pa3oBaHHWsS B CTIPYKType oOmero oOpa3oBaHHA COCTOMT B
(hOpMHPOBAHNH €CTECTBEHHO-HAYYHOIH TPaMOTHOCTH U MHTEpeca K HayKe y OCHOBHOM MAacChl 0OYJalOIIUXCsl, KOTOPbIC
B JaibHeHIeM OyIyT 3aHATH B CaMbIX Pa3HOOOpPa3HBIX cdepax aesTensHOCTH. Ho He MeHee BayKHOM 3amadeit siisieTcs
BBIABICHHE M IIOJArOTOBKA TAJNAHTIMBBIX MOJIOJABIX JIIOJACH JUIA TPOJOIDKEHUS O0Opa3oBaHUS W JalbHEHIIEH
podeCCHOHANBLHOM JIESITENEHOCTH B 00JIACTH €CTECTBEHHO-HAYUHBIX MCCJICIOBAaHUN M CO3JJAaHUU HOBBIX TEXHOJIOTHH.
CornacHO HPUHATOMY B MEXIYHApOIHOM COOOIIECTBe ompenencHuo, «EcTecTBeHHO-HayyHas TpaMOTHOCTh — 3TO
CHOCOOHOCTh YeJIOBeKa 3aHMMAaTh AaKTHUBHYIO TPaXKAAHCKYIO IO3HIMI0O IO OOIIECTBEHHO 3HAYMMBIM BOIPOCaM,
CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMH, U €T0 TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHO-HAYIHBIMH HaesMu. HayuHo
IPaMOTHBIN UEJNOBEK CTPEMHTCS Yy4acTBOBaTh B AapPTyMEHTHPOBAHHOM OOCYXAEHHH NpoOIeM, OTHOCSIIUXCA K
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSAM, YTO TpeOyeT OT HEro CIEAYIOIINX KOMIIETEHTHOCTEH!

—HAay4HO OOBSCHATH SIBJICHUS,

—OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO MCCIIEA0BAHN,

—MWHTEPIPETUPOBATD JAHHBIE U UCIOIb30BaTh HAYYHBIE J0KA3aTENbCTBA U1 IOTY4YEHHUS BBIBOIOB.)

Wzyuenne pusnku criocoOHO BHECTH peIIarONIni BKIaa B (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOH IPaMOTHOCTH
00yJaroINXCS.

Heaun wu3yyenuss ¢U3MKM Ha YPOBHE OCHOBHOTO o0miero oOpa3oBaHust omnpenesneHsl B Konmemnmmn
IIperoiaBaHusl yueOHOTO MIpeIMeTa

«Pu3nka» B 00pa3oBaTeNpHBIX oOpraHm3anusx Poccuiickoit @enepanuy, peanu3ylOIIUX OCHOBHBIE
o01eo0Opa3oBaTenbHbIE MPOTPAMMBI, YTBEPKIAEHHON pemeHneM Komnernn MuHucTepcTBa npocBelienus Poccuiickoii
Deneparun, mpoTokoi ot 3 aexkadps 2019 r. Ne [IK-4BH.

Henn n3yyenns Gpu3uku:

—IpuoOpeTeHre WHTepeca M CTpeMIeHHs OoO0ydarolmuxcs K HaydYHOMY H3Yy4YEHHIO NPUPOJBI, Pa3BUTHE WX
MHTEJIJIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

—pa3BHUTHE NPEACTABICHUI 0 HAYyYHOM METO/Ie IO3HaHUs M (GOPMHUPOBAHHE HCCIIEI0BATEIHCKOTO OTHOLICHHS
K OKpPY’KaIOIIUM SIBICHUSM;

—hopMHpOBaHME HAayYHOTO MHPOBO33PDEHUsSI KaK pe3yjbTara HW3y4eHUs] OCHOB CTPOCHUS MaTepuH W
(yH/IaMEHTaIbHBIX 3aKOHOB (PHU3HKH;

—opMupoBaHUe NPEICTaBICHUNA O PONM (U3MKK UL Pa3sBUTHSA IPYTUX E€CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHUH;

—Ppa3BUTHE MPEJCTABICHUN O BOBMOXHBIX cepax Oymymiel mpopecCHOHANBHON NesTeIbHOCTH, CBA3aHHOM C
(U3MKOM, TOATOTOBKA K JaNbHEmeMy 00ydeHHIO B 3TOM HalPaBICHNH.

JocTikeHnne »STHX TIIeJiel Ha YpPOBHE OCHOBHOTO 00mero o6pa3oBaHHs OOECIEeYNBACTCS pEIICHUEM
CIIETYIOUTNX 3a/1a4:




prI/IO6peTCHI/IC 3HaHUN O JUCKPETHOM CTPOCHHH BCIIECTBA, O MEXAaHUYCCKUX, TCIIJIOBBIX, DJICKTPUYCCKHUX,
MaroMTHBIX U KBAHTOBBIX ABJICHUAX;

—IpUOOpETEHNE yMEHHWH OMHUCHIBATH W OOBSCHITH (DM3UUECKHE SIBICHHSA C HCIOIb30BAaHHEM ITOIYYECHHBIX
3HAHUH;

—OCBOGHHE METOAOB pEIIECHHA MPOCTEHIINX pPacuéTHBIX 3a/ad C HCIIOJIb30BAaHMEM (U3MUECKUX MOJCICH,
TBOPYECKHX U MPAKTUKO-OPHEHTHPOBAHHBIX 33/1a4;

—pa3BUTHE YMEHHI HaONI0JaTh NPHUPOAHBIC SBICHUS W BBIIOJHATH OMBITHL, J1a0OpaTOpHBIE PabOTHl U
SKCTIEPUMEHTAIIbHBIE HCCIIEA0BAHNUS C HCIIOIb30BAaHUEM U3MEPUTENBHBIX IPHOOPOB;

—OCBOCGHHE NPUEMOB pabOTHI ¢ HHPOpManueid (U3MYECKOTO COAEp)KaHUs, BKIOYas HHOOPMALMIO O
COBPEMEHHBIX JJOCTH)KEHHUAX (DU3UKH; aHAJIHU3 U KPUTUYECKOE OLICHUBaHUE HH(OpMaLn;

—3HAKOMCTBO €O cepaMu MpOoPecCHOHANBHON JEeSTeNIbHOCTH, CBS3aHHBIMU C (DM3HKOM, M COBPEMEHHBIMH
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JTOCTIDKCHHAX (DH3HMUECKOM HAYKH.

B cooterctBuu ¢ ®I'OC OO0 ¢uznka sBiIseTcss 00sM3aTEIBHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO 0OOIIETro
obpaszoBanus. [laHHas mporpamMma IpeaycMaTpuBaeT M3ydeHHe (GU3UKH Ha 0a30BOM ypoBHE B 00BéMe 238 4 3a Tpu
roza oOydeHus 1Mo 2 9 B HEITIO B 7 M § Kjlaccax W 1o 3 9 B HeNlelmo B 9 Kiracce.



COJAEP KAHUE OBYYEHUA

7 KJIace

Pa3znen 1. ®u3nka u e€ posib B IO3HAHUM OKPY KAKOIIEro MUpa

®duznka — Hayka o npupoje. Ssnenus npupoasl (MC1). duznueckue SBJICHUS: MEXaHUUYECKUE, TETUIOBBIC,
JJIEKTPUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBEIE.

Odu3nueckue BennuuHbl. V3Mepenne gusnueckux BennunH. Ousnueckue npudopskl. [lorpeniHocTs n3MepeHU.
MexnyHapoaHas cucTemMa eIMHUIL.

Kak ¢usuka u apyrue eCTeCTBEHHBIC HAYKHM W3Y4YalOT MPUPOAY. ECTECTBEHHO-HAYUYHBIA METOJ TO3HAHUS:
HAOJIO/ICHUE, IOCTAHOBKA HAYYHOTI'O BOMPOCA, BBIIBIIKCHUE TUIIOTE3, SKCIIEPUMEHT 0 MPOBEPKE THIIOTE3, 00BSICHEHUE
HaOmroaeMoro sBieHus. Onucanne GU3MYSCKUX SBJICHUI ¢ TOMOIIBIO MOICTICH.

Hemonctpanuu
1. MexaHu4YeCcKHe, TEIIOBBIE, JEKTPUUCCKUE, MAaTHUTHBIC, CBETOBBIC SBIICHUS.
2. Om3nyeckue MpUOOPHI U MPOIIeIypa MPSIMBIX H3MEPEHH aHAIOTOBEIM U III(POBEIM TPHOOPOM.

JlabopaTopHBIE PaOOTHI ¥ OTIBITHI
OmnpenesneHne IeHbI ACTICHAS KBl H3MEPUTEIHFHOTO Iprbdopa.
W3mepenue pacCcTOSHUM.
U3mepenne 00bEMa KUIKOCTH U TBEPIOTO TEIA.
Omnpenenenue pa3MepoB MajbIX TeJl.
H3mepenue TemnepaTypsl IpU MOMOLIH KUIKOCTHOTO TEPMOMETPA U IaTUMKA TEMIIEPaTyphl.
IIpoBenenue wuccneqoBaHusl MO MPOBEPKE THUIOTE3bI: AATBHOCTh MOJETA IIapuKa, MYIIEHHOTO
TOPHU30HTAIBHO, TEM OOJIBIIE, YeM OOJIBIIE BBICOTA MYCKA.

Pasnea 2. [leppoHayaiibHble CBeAeHUS] O CTPOEHUM BellecTBA

CTpoeHHE BeELIECTBA: aTOMbI M MOJIEKYJbI, X pa3Mmepbl. ONbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHUE
BEIIIECTBA.

JBrxenue yactul BeuiecTBa. CBs3b CKOPOCTU ABWKEHUS YAaCTUL C TeMIlepaTypoi. bpoyHOBCKoe ABMXKEHHUE,
muddy3us. BzanmoneiicTBre YaCTHII BEIIECTBA: MPUTHKEHHE U OTTAIKHBAaHUE.

ArperaTHpIC COCTOSHHS BEIIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH W TBEPABIX (KPUCTAILDTMYECKUX) TEI.
BSaI/IMOCBﬂ?;L Memuy CBOﬁCTBaMH BCIICCTB B pa3me aneFaTHLIX COCTOAHHUAX U HUX aTOMHO-MOHeKyHHpHLIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHUM BOJIBI.

ourwhE

JemoHcTpanuu

1. HabnroneHne 6poyHOBCKOTO ABHYKEHHUS.

2. Habnronenue nuddysuu.

3. HabGnroneHue siBNeHUA, 00BACHAIOMMXCS MIPUTSKSHHEM HITH OTTAIKUBAHHEM YaCTHUII BELIECTBA.
JlabopaTopHBIE PaOOTHI U OTIBITHI

1. OreHKa IraMeTpa aToMa METOIOM PsIIOB (C UCTIONb30BaHuEeM (oTorpaduii).

2. OmBITHI 10 HAOMIOACHHIO TEIUIOBOTO PACLIMPEHUS I'a30B.

3. OmBITHl IO OOHAPY>KEHUIO ACHCTBHS CHIT MOJIEKYJISIPHOTO MIPUTSKECHHSI.

Pa3znen 3. JIBuskeHue u B3aumMojaeiicTBHe TeJl

Mexannueckoe ABWXeHHE. PaBHOMepHOe M HepaBHOMepHOe JBIkeHHe. CkopocTs. CpenHsis CKOPOCTh NPH
HEpaBHOMEPHOM JBIDKEHUH. PacuéT myTH M BpeMEeHHU JABHKECHHUS.

SIBnenne nHepuuu. 3aK0H HHEpIMU. B3anMoeiicTBre Tel Kak NPUYMHA U3MEHEHHUS] CKOPOCTH JABWKECHHUS TEIl.
Macca kak Mepa HMHEpPTHOCTH Temna. [InmoTHocTh BemecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYN B €IUHMIIC
00BbEMa BellecTBa.

Curna kak xapakTepucTHKa B3auMmojeiictBusa Ten. Cmia ynpyroctd M 3akoH ['yka. M3mepenue cuibsl ¢
MIOMOIIBIO IMHAMOMETpa. SIBJIeHHE TATOTEeHHs U cuia TshkecTr. Crta TshxectH Ha apyrux mianerax (MC). Bec tena.
Hesecomocth. CnoxeHue cuil, HampaBJE€HHBIX MO OAHOM npsMoi. PaBHonelcTByromas cui. Cuna tpeHus. TpeHue
CKOJIbKEHHS U TpeHue 1mokost. Tperne B npupose u rexuuke (MC).

Jemonctparuu

1. HaOmonenne MexaHn4ecKoro JIBIKSHHUS Telna.

2. W3mepenne ckopoCcTH NPSIMOJIMHEHHOTO JBHKESHUSL.

3. HaGmtoenue siBieHust MHEPLIUH.

4. Habmnronenne n3MeHeHHs CKOPOCTH MPH B3aUMOACHCTBHUHU Tell.

5. CpaBHeHHE Macc 110 B3aMMOACHCTBHIO TEL.

6. Cro:eHne Cujl, HallpaBJIEeHHBIX [0 OJHOW HPSIMOH.

JlaGopatopHbie pabOThI U OTIBITHI

1. OmpenenieHne CKOPOCTH PaBHOMEPHOTO JIBIDKCHHUS (IIApUKa B JKHJIKOCTH, MOJIENH 3JIEKTPUIECKOTO
aBTOMOOWIIA M T. I1.).

2. OmpeneneHne cpeaHeil CKOPOCTH CKOJIBXKEHHsI OpyCKa MM IIapuKa M0 HAKJIOHHOH TIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPAOTO TENA.

4, OmBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshKeHHs (Jedopmanuu) MpyKHHBI OT MPUII0KEHHOMN
CHITBI.

5. ONBITH, AEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHIIBI JABIICHUS M XapakTepa

COIPUKACAIOIINXCS TIOBEPXHOCTEI.

Pa3nen 4. JlaBjenune TBEPABIX TeJl, KUAKOCTEH U ra3on

JlaBnenne. CriocoObl yMEHBIIIEHUSI M YBEIMUEHUs aaBieHus. JlapneHue raza. 3aBUCUMOCTh JaBJICHHS Tra3a OT
o0béMma, Ttemmeparypel. Ilepemaua naBineHWs TBEPABIMU TelaMH, JKUAKOCTAMH UM Tra3aMu. 3akoH [lackais.



[THeBMaTHUeCKWEe MAIIMHBL. 3aBUCHUMOCTH IaBICHHUS JKUOKOCTH OT TIyOMHBIL. ['HMIOpocTaTHdecKkuil mapajokc.
Coobmaromniuecst cocyasl. I HapaBIndecKue MeXaHU3MBbI.

Atmocdepa 3emin 1 atMocepHoe nasieHue. [[puduHbI CyIiecTBOBaHUS BO3AYITHOW 0007109kn 3emin. OTbIT
Toppuuemmu. M3mMepenne atMocepHOTro JaBICHUSA. 3aBUCHMOCTD aTMOC(EPHOTO AAaBJICHHUS OT BBICOTHI HAJl YPOBHEM
Mopst. [Tpubopsl a7 u3MepeHnus aTMOCQEPHOTO TaBICHUS.

JleiicTBUEe KUIKOCTH M ra3a Ha MOTPYXKEHHOE B HHUX TeNO. BhITankuparomas (apXuMeqoBa) CUiia. 3aKOH
Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

JemoHcTpanuu
3aBHCHUMOCTH JTABJICHUS ra3a OT TEMICPaTypPHI.

[epenaua naBIEHUS KUAKOCTHIO H Ta30M.
Coo01maromumecs: CoCyabl.
I'unpaBnuueckuii npecc.
[IposiBnenne neiicTBrs aTMOCHEPHOTO TaBICHUS.
3aBHCHMOCTH BBITATKUBAIOIICH CHIIBI OT 00BbEMA IMTOTPYKEHHOM YaCTH TeNa U ITIOTHOCTH KHUIKOCTH.
PaBeHCTBO BBITAIKMBAOIIEH CUIIBI BECY BHITECHEHHOM JKUIKOCTH.
VYcroBue maBaHWSA TeN: IUIABAaHWE WM TIOTPYXXEHHE TNl B 3aBHUCHMOCTH OT COOTHOIICHHUS
IUIOTHOCTEH TeJa U )KUIKOCTH.
JlabopaTopHbIe PabOTHI U OTIBITHI

N RWNE

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOTPpYKEHHOI B )KUAKOCTh YacTH Tela.

2. OmnpeneneHye BbITAIKUBAIOLIEH CUIIBI, JEHCTBYIOIIEH Ha TeJI0, MOTPYKEHHOE B )KUAKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOUIEH CHIIBI, JEHCTBYIOIIEH Ha TEJIO B JKUAKOCTH, OT MAacCChl
Tena.

4, OmBITE, AEMOHCTPUPYIONINE 3aBUCHMOCTD BBITAIKMBAIOIIEH CHIIBI, JAeiCTByIOImIEeH Ha Telo B
XKHUIKOCTH, OT 00bEMa MOTPyKEHHOH B )KUAKOCTH YaCTH TeJIa M OT IUIOTHOCTH XKUAKOCTH.

5. KoncTpynpoBanue apeoMeTrpa WM KOHCTPYHPOBAHHE JIOAKHU M OINIPEAEICHHE €€ ITPY30M0IbEMHOCTH.

Pazpen 5. PaboTa n MomHOCTE. DHEPTHUSL

Mexannueckas padota. MOMIHOCTS.

IIpocTeie MexaHM3MBL: pbIUar, OJNOK, HAaKJIOHHAs IUIOCKOCThb. IlpaBumio paBHOBecus pwryara. IIpumeneHue
NpaBWjia paBHOBeCHs pblyara K OJOKy. «3onortoe mpaBuwio» Mexanuku. KIIJ] mpocteix mexaHusmoB. I[Ipoctbie
MEXaHHU3MBI B OBITY M TEXHUKE.

Mexanuueckast dHeprud. KuHermdeckas U MOTeHIMaidbHas »Heprus. IIpeBpamieHue OAHOTO BHAA
MEeXaHHYECKOH IHEPTUH B Ipyroil. 3aKOH COXpaHEHUs SHEPTHH B MEXaHHKE.

JemoncTpanuu

1. [Ipumepbl NPOCTHIX MEXAHU3MOB.

JlabopaTopHBIE PaOOTHI U OTIBITHI

1. OmpenencHne pabOTHl CHIBI TPEHHS IIPH PABHOMEPHOM [BIDKCHHHM Tela IO TOPHU30HTAIBHON
MOBEPXHOCTH.
2. HccnenoBanue ycaoBUi paBHOBECHUS phIvara.
3. Wsmepenune KITJI HakJIIOHHON TUIOCKOCTH.
4. N3yuyeHue 3aKoHa COXpaHEHMsI MEXaHUYECKOU S3HEPIUHU.
8 KJ1ace

Pa3nen 6. TenJioBble siBJIeHUSI

OCHOBHBIE TIOJIOKEHUST MOJIEKYJSIPHO-KUHETHUECKON TEOpHH CTPOEHUS BelecTBa. Macca u pa3Mepsl aTOMOB U
MoJieKyJ. OMBITH, MOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO -KMHETUIECKOM TEOPHUH.

Mopenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSHUI BemiecTBa. Kpucrammdeckue u amopgHbIE Tela.
OOBsICHEHHE CBOHCTB T'a30B, KUAKOCTEH M TBEPIBIX TSNl HA OCHOBE MOJOXECHUH MOIEKYIISIPHO-KHHETHICCKOH TEOPHUH.
CMaurBaHWe U KaIMMIDBIPHBIC SBICHH. TemioBoe pacmipeHne U cxxaTue.

Temmeparypa. CBsi3b TeMIEepaTyphl CO CKOPOCTHIO TETUIOBOTO JBHKCHHUS JaCTHII.

Buytpennss sHeprus. CriocoObl M3MEHEHUS BHYTPEHHEH 3HEPTUH: TEIUIONEpenada M COBEpIICHHE PaOOTHI.
Buns! Temionepeaadn: TEIIONPOBOIHOCTE, KOHBEKITUS, H3TYICHUE.

KommgectBo TemioTh. Y IenbHAs TEITOEMKOCTD BemecTBa. TermIoo0MeH U TeIUIOBOE paBHOBECHE. Y paBHEHHE
TermaoBoro OanaHca. [lnaBneHWe W OTBEp/eBaHWE KPUCTALIMYECKHX BEIIECTB. YJeNbHAs TEIUIOTa IUIaBIICHUSI.
[Tapoo6Opa3oBanue u kouaencanus. Mcnapenne (MC). Kunenue. YaenbHas Temiora napoodpa3zoBaHus. 3aBUCUMOCTD
TEeMIepaTyphbl KUIEHUS OT aTMOC(HEPHOTO TaBICHUSL.

Brnaxuocts Bo3ayxa.

DHeprus TOTUIMBA. Y IeTbHas TeIUIOTa CTOPaHHsL.

Ipurnuner pabotel TeruoBbix apurarencit. KIIJ[ TemtoBoro neuratens. TeruioBble JBUTATENd W 3allUTa
okpyxatomieit cpeast (MC).

3aKOoH COXpaHEHUs W MPEBPAIICHHS YJHEPTHUH B TEIUIOBBIX Mporeccax (MC).

JemoHcTpanuu
Habnronenne O6pOyHOBCKOTO JIBHIKCHHS.

Habmonenue nuddysun.

Habnronenue siBIeHU CMaYUBaHKS U KAIIMUIIPHBIX SIBJICHUH.

HaGumroienre TemmoBoro pacmpeHust Ted.

H3MmeHeHne qaBiieHus ra3a Ipyu U3MEHEHUN 00bEMa U HAarpeBaHUM WU OXJIAXKICHHU.
[IpaBuia u3MepeHus TeMIepaTyphl.

Bugs! Tennonepenayu.

OxJTaKIeHne P COBEPIIEHUU PaOOTHI.

Nk~ wdE



9. HarpeBanwne npu coBepiieHu# pabOTHI BHEITHUMH CHIIAMH.

10. CpaBHeHHE TEIIIOEMKOCTEH pa3IMIHBIX BEIIECTB.

11. HaOmronenue Kumneuus.

12, HaGuroieHre mocTosTHCTBa TEMITEPaTyphl IIPHU TUTABIICHUH.
13. Moenu TEMIOBBIX IBUTraTENEH.

JlabopaTopHbIe PabOTHI U OTIBITHI

1. OMNBITH 0 OOHAPYKEHUIO IEHCTBHS CHII MOJIEKYJISIPHOTO HIPUTSKEHUSL.

2. OMBITHI 110 BHIPAIIMBAHUIO KPUCTAIIIOB IIOBAPEHHOM COJIM WIIH caxapa.

3. OnBITHI 1O HAOJIOACHHIO TEIUIOBOTO PACIHINPEHHs Ta30B, )KUAKOCTEH U TBEPABIX TEI.

4, Omnpenenenne TaBieHNs BO3AyXa B OaIOHE HINPHIIA.

5. OnbITEL, AEMOHCTPHUPYIOIIUE 3aBUCHMOCTb JIABJICHUS BO3[yXa OT ero o0béMa M HarpeBaHMs HIH
OXJIQXKICHUSL.

6. [IpoBepka THUMOTE3Bl JHHEHHONH 3aBUCHMOCTH JUIMHBI CTOJOWKA XUIKOCTH B TEPMOMETPHUICCKOM
TpyOKe OT TeMIepaTyphbl.

7. HaOmionenne wu3MeHEHWs BHYTPCHHEH OSHEPIMM Tela B pe3yibTaTe TeIomepenadyd M paboThl
BHEIITHUX CHJL.

8. HccnenoBanue siBJICHUS TEMII000MEHa MIPU CMEIIMBAHUH XOJIOJHOM U TOpsTYei BOJIBL.

9. OmnpeneneHne KOJIWYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJOM IIPH TEIJIOOOMEHE C HarpeThiM
METALTHYECKUM LIUTUHPOM.

10. OnpeneneHue yaenpHON TEMI0EMKOCTH BELIECTBA.

11. HccnenoBanue npoiiecca uCapeHus.

12. OmnpeneneHne OTHOCUTEIBHON BIQ)KHOCTH BO3yXa.

13. OmnpenencHue yneNbHOM TEIIOTHI IUTABICHHS JIBA.

Pasnen 7. duekTpuyeckue ¥ MATHUTHbIE SIBJICHMS

OnexTpuzanus Tesl. J[Ba poja 3JEeKTpUYECKHUX 3apsaoB. B3aumoneilcTBue 3apsukeHHBIX Tedl. 3akoH Kynona
(3aBHCHMOCTH CHIIBI B3aUMO/ICHCTBUS 3apSKEHHBIX TEJ OT BEJIMYMHBI 3aPSAI0B M PACCTOSHUS MEXKTY TEJIaMN).

Onextpudeckoe moie. Hampsyk€HHOCTH 3JeKTpudeckoro mois. [IpMHIMI CyNepHo3WIMU 3JIEKTPUYECKHX
moJiel (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsioB. DIeMeHTapHbIN nekTpuueckuit 3apsa. CtpoeHue aroma. IIpoBogHUKH U
JURJICKTPUKU. 3aKOH COXPAaHEHHUS 3JIEKTPUIECKOTr0 3apsa.

DJIEeKTPUYECKUH TOK. YCIIOBHSI CYyLIECTBOBAHHMS JJIEKTPUYECKOTO TOKA. VICTOYHMKM IOCTOSIHHOTO TOKA.
JIeWCTBHS 3JEKTPUUECKOTO TOKA (TEIUIOBOE, XUMHYECKOE, MAaTHUTHOE). DIIEKTPUUECKUI TOK B KHJIKOCTSIX M Ta3ax.

Onextpuueckas nenb. Cuna Toka. DiekTpuueckoe HampspbkeHue. CONMpoTUBIEHHE MPOBOAHHKA. YENIbHOE
compoTuBiIeHHE BemiecTBa. 3akoH Oma s ydacTka nenu. IlociemoBarenbHOE W MapaiieIbHOE COCIUHEHHE
IIPOBOHHUKOB.

PaboTa 1 MOIIHOCTB 3JIEKTPUUECKOTO TOKa. 3akoH Jxoyns— JleHna. DnekTpudeckue nenu U noTpeduTenn
JIEKTpUUECKOi sHeprun B ObITY. KopoTkoe 3ambIkaHue.

ITocTostHEBIE MarHUTHL. B3anMonelicTBHEe MOCTOSHHBIX MarHUTOB. MarHutHoe nosie. MaranTHoe mosie 3eMin
W ero 3HaueHume Al knm3HM Ha 3emiie. OmbIT OpcTena. MarHuTHOe moje 3JIeKTpudeckoro Toka. Ilpumenenme
OJICKTPOMArHuTOB B TCXHHUKE. ﬂeﬁCTBHe MAardiuTHOrO moJisi Ha IMPOBOAHUK C TOKOM. BHeKTpO}IBI/IFaTCHL IIOCTOSIHHOT'O
ToKa. Mcronb30BaHue AIIEKTPOIBUTIATENCH B TEXHUUECKMX YCTPOMCTBAX M Ha TPAHCIOPTE.

Onwitel @apazes. SIBnenue snekTpoMaruHuTHo uHAyKIUH. [IpaBuno Jlenna. Dnextporenepatop. CrocoOb
MOJTYYSHHS SJIEKTPUUECKON SHEPTHHU. DINEKTPOCTAHIIMH Ha BO30OHOBISIEMBIX HCTOYHHKAX YHEPTHH.

JemoncTpanuu

1. DnexTpusarys Te.

2. J1Ba poJia 3JIEKTPHUUECKHX 3apsI0B M B3aUMO/ICHCTBHE 3apsKEHHBIX TEl.
3. YeTpoicTBO U AeCTBHE IEKTPOCKOA.

4. OnekTpocraTndeckast MHIYKIHSL.

5. 3aKOH COXpaHEHHMs JIEKTPUIECKUX 3apsI0B.

6. ITpoBOAHUKY 1 TUAIEKTPUKH.

7. MopennpoBaHue CHUIIOBBIX JIMHUH JIEKTPHUECKOTO MOJIS.

8. VICTOYHHMKH TOCTOSHHOTO TOKA.

9. JlefCcTBUS DNEKTPHUECKOTO TOKA.

10. ONEeKTPUUECKUI TOK B KUIKOCTH.

11. I"a30BbIit pa3ps.

12. W3amepeHune CUITbI TOKa aMIIEPMETPOM.

13. W3mepeHne 351eKTpUuecKoro HapsHKEeHNS! BOJIBTMETPOM.
14. Peocrar u Mara3uH conpoTHBIECHUH.

15. B3anmopeiicTBre MOCTOSTHHBIX MarHUTOB.

16. MopennpoBaHue HEBO3MOXXHOCTH pa3/IeNICHHs IT0JIFOCOB MarHUTA.
17. MopennpoBaHue MarHUTHBIX TOJIEH ITOCTOSTHHBIX MAarHUTOB.
18. OmnsiT DpcTena.

19. MarHuTHOE 1oJIe TOKa. DJIeKTPOMAarHuT.

20. JleiicTBHE MarHUTHOTO TIOJIS Ha IPOBOJIHUK C TOKOM.

21, OeKTpOoABUraTeNh IIOCTOSHHOTO TOKA.

22, HccnenoBatue siBJICHUS AIEKTPOMAarHUTHOW MHAYKIIHH.

23. Omneitel apagest.

24. 3aBUCHUMOCTH HarpaBJICHUA WHAYKIIMOHHOTO TOKa OT yCHOBI/Iﬁ €0 BO3BHUKHOBCHMUA.



25. DNeKTpOoreHepaTop MOCTOSTHHOTO TOKA.
JlaGoparopHbie pabOThI U OTIBITHI

1. OMBITHI 110 HAOMIOAECHHIO SIEKTPU3ALUH TET HHAYKINEH U IIPU CONPUKOCHOBEHUH.

2. HccnenoBanue 1eiCTBHS SMEKTPHUECKOTO MO HA IPOBOJIHUKH U JUIJIEKTPUKH.

3. CO6opka 1 mpoBepKa padOTHI IEKTPUIECKOH ISTTH MOCTOSIHHOTO TOKA.

4, W3mepenue u peryaupoBaHHue CUIIBI TOKA.

5. W3mepenue u peryaupoBaHye HaNPSHKEHHUS.

6. HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, WAYLIETO Y€Pe3 PE3UCTOpP, OT COMPOTHBIICHUS PE3UCTOPa U
HarpsDKeHUs] Ha pe3UCTOpe.

7. OnBITEL, JEMOHCTPUPYIOLINE 3aBUCHMOCTH 3JIEKTPUYECKOTO CONPOTHUBICHHS IPOBOJHHUKA OT €ro
JUTMHBIL, TUIOLIAIM TIONEPEYHOTO CEUSHUS U MaTepuaia.

8. ITpoBepka nmpaBuiIa CIOKEHUS HAIPSKEHUH TIPH MOCJIEA0BATEIIFHOM COSANHEHNH JIBYX PE3UCTOPOB.

9. ITpoBepxka mpaBuiIa 15 CHITBI TOKA NIPH MAPATIIETFHOM COSANHEHUH PE3UCTOPOB.

10. Omnpenenerne padOTH MMEKTPUIECKOTO TOKA, HAYILETO Yepe3 Pe3ucTop.

11. OmnpeneneHne MOITHOCTH JIEKTPUIECKOTO TOKa, BBIACISAEMON Ha PE3NCTOpE.

12. HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 JIAaMIIOUKY, OT HalpsDKCHUS Ha HEll.

13. Omnpenenenue KIIJ[ narpesarens.

14. HccnenoBanye MarHUTHOTO B3aMMOJICHCTBHSI IIOCTOSIHHBIX MarHUTOB.

15. W3yyeHne MarHUTHOTO IOJIS TOCTOSIHHBIX MarHUTOB NIPU UX 0OBEMHEHNH U Pa3/IeICHHH.

16. HccnenoBanue NeHCTBHS IEKTPHYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHIIBI B3aMMOJCHCTBHS KAaTYIIKH C TOKOM M MarHUTa OT
CHJIBI TOKA U HAIIPaBJICHUS TOKA B KaTYILKE.

18. W3y4yenne nelicTBHS MarHUTHOTO TIOJIST HA IIPOBOJHHK C TOKOM.

19. KoncTpynposanue n n3ydenne paboThl 3J€KTPOIBUTaTEIS.

20. Wsmepenue KIIJI anexTpoaBurarenbHON yCTaHOBKH.

21, OmbITEl 1O WCCIEAOBAHUIO SIBICHHUS 3JICKTPOMArHUTHOW WHAYKIWHU: HCCIEIOBaHWE HW3MECHEHHH
3HAUEHMS ¥ HAIPaBJICHUS HHIYKIMOHHOTO TOKA.

9 KJIacc

Pa3gen 8. Mexannueckue siBJIeHUs

Mexanuueckoe ABIKeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTENBHOCTh MEXaHMYECKOTO
NBIKEeHUs. PaBHOMepHoe mpsiMonuHeiHoe nBrxkeHue. HepaBHoMepHoe mpsiMonuHeiiHoe apmwxkeHue. CpeqHss U
MI'HOBEHHAsl CKOPOCTh TeJIa IPU HEPaBHOMEPHOM JBHKECHHUH.

Yckopenue. PaBHOyckopeHHOE TIpsIMOIMHEHOe nBmkeHre. CBoOoaHOe mageHue. OnbIThl [ anues.

PaBHOMepHOE ABMKEHHE 1O OKpykHOCTH. [lepmon m dactora oOpamieHus. JIuHelHast U yriioBasi CKOPOCTH.
LlenTpocTpeMUTENBLHOE YCKOPEHHE.

IlepBeiii 3axon Herotona. Bropoii 3akon Hetotona. Tpetuii 3axon Hetotona. [lpuHiun cynepno3uuuu cuil.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Cuila TpEHHS CKOJIbKEHUS, CUJIa TPEHHS MTOKOs, IPYTHEe BUIBI TPEHUSI.

Cuita TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHUSI. Y CKOPEHHE CBOOOTHOTO MajeHus. [IBIDKCHNE TUIaHET BOKPYT
Comnna (MC). [epBas kocMudeckast CKOpocTs. HeBecOMOCTh U Iieperpy3Ku.

PaBHOBecHe MaTepualibHOW TOUkH. AOGCONMIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOrO Tena ¢ 3aKPeIIEHHOM
OChI0 BpailieHus. MoMeHT cuiibl. LleHTp TskecTu.
Nwmmynbe Tena. M3Menenue ummynbea. IMIynbe cuitbl. 3aKOH coXpaHeHusl uMmyibca. PeaktusHoe amkenue (MC).

Mexannueckass pabota M MOIHOCTh. PaboTa CHil TsDKECTH, yHnpyroctd, TpeHus. CBs3b SHEpruM U paboOThI.
[lorennmanbHas HEPTUs Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3eMiH. IloTeHIManbpHas SHEPTUs CHKATON IPY>KUHBI.
Kunernueckas sHeprus. Teopema 0 KHHETHUECKOH YHEPTHUHU. 3aKOH COXPAHEHUSI MEXaHHUYECKON SHEPTHH.

Hemonctpanuu

1. HaOmonenne MexaHn4ecKoro JIBM)KCHHUS Tella OTHOCUTEIBHO Pa3HBIX TNl OTCUETA.

2. CpaBHeHHe TyTel W TPaeKTOpWil ABM)KEHHS OJHOTO W TOTO K€ Tela OTHOCHUTENHHO Pa3HBIX Tell
oTCcYéTa.

3. W3mepeHne ckOpOCTH M yCKOPEHHUS TIPSIMOJTMHEHHOTO ABHKEHHSL.

4. HccnenoBanne Npu3HAKOB PAaBHOYCKOPEHHOTO JIBIXKCHHS.

5. Habmnrogenue IBUKEHUS Teja MO OKPYKHOCTH.

6. HabGmonenne MexaHW4ecKuX SIBICHUN, MPOUCXOASIIMX B cucteMe oTcu€ta «Tenexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBU)KEHHH OTHOCUTEIbHO KaOuHeTa pU3MKH.

7. 3aBHCHMOCTh YCKOPEHHS TeJla OT MACChI Tejla U AEUCTBYIOIIEH Ha HETO CHUJIBL.

8. Habmronenue paBeHCTBa CHII IPH B3aMMOICHCTBHH TEIl.

9. W3meHenue Beca Tesa Mpyu YCKOPEHHOM JIBIKEHUH.

10. [epenaua umiynbca Mpy B3aMMOJICHCTBUHU TEL.

11. [IpeoOpa3oBaHMs 3HEPTHU NTPH B3aUMOIEHCTBHUH TEJI.

12. CoxpaHeHHe UMITYJIbCa NP HEYIIPYTOM B3aUMO/ICHCTBHH.

13. CoxpaHeHHe UMITyJIbca MK aOCOMIOTHO YIPYrOM B3aUMOCHCTBUH.

14. HabnroneHue peakTHBHOTO TBIKCHUSL.

15. CoxpaHeHHe MEXaHHYECKOW YHEPTUH IPH CBOOOTHOM TTaICHUH.

16. CoxpaHeHre MEXaHNYECKOW YHEPTUH NIPH JBIKEHUH TeJla IO JCHCTBUEM NPy KHUHBL.

JlaGoparopHbie pabOThI U OTIBITHI

1. KoncTpynpoBanue TpaxkTa Ui pasroHa M JAJbHEHIIEr0 paBHOMEPHOTO [BI)KEHHS MIApHKa WIIH

TCIICKKH.



2. Onpenenenne cpeqHEH CKOPOCTH CKOJBXKEHHS Opycka WM JBIDKEHHS IIapuka MO0 HAKIOHHON
IUTOCKOCTH.

3. OmnpezneneHne yCKOPEeHHs Tella IPU PaBHOYCKOPEHHOM ABH)KEHUH 10 HAKJIOHHOW IIOCKOCTH.

4. HccnenoBaHne 3aBUCUMOCTH IIyTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM ABIDKCHHH 0€3 HadalbHOW
CKOPOCTH.

5. [IpoBepka ruUMoOTE3bl: €CIM NPH PABHOYCKOPEHHOM [BIDKCHUHM O€3 HavyaJlbHOW CKOPOCTU MYTH
OTHOCSITCS KaK psiJi HEYETHBIX YUCE, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU OJNHAKOBBI.

6. HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIBHOTO JIaBJICHUSL.

7. Onpenenenne Kod3pUIMEHTa TPEHUS CKOJIBKEHHSI.

8. OnpeneneHne KECTKOCTH NPYKHUHBI.

9. Omnpenenenne padOTHl CHIBI TPEHHs IPU PAaBHOMEPHOM JIBIDKEHMH Tella 110 TOPU30HTaJIbHOM
HOBEPXHOCTH.

10. Omnpenenenne padOTHI CHJIBI YIPYTOCTH IIPH TMOABEME TPy3a C HCMOIH30BAHUEM HETIO JBIKHOTO U
MOIBMKHOT'O OJIOKOB.

11. Wzydenne 3akoHa COXpaHEHHSI SHEPTHH.

Paznen 9. Mexannueckue KoJe0aHUA U BOJHBI

KonebarenpHoe paBmwxeHue. OCHOBHBIC XapaKTEPHCTUKU KOJICOAHWIH: TEPHOJ, YaCTOTa, AaMIUIUTYJA.
MareMaTHYECKHUI U TPYKUHHBIA MasTHUKH. [IpeBparieHne SHepriun Py KOJIeOaTeIIbHOM JIBHIKCHUH.

3aryxaromue KoyneOaHus. BeHYyXkIcHHbIE KoneOaHus. Pe3onanc. Mexanuueckue BonHbL CBoiicTBa
MEXaHHYeCKUX BOJIH. [IpojonbHble W MOMepedyHble BOJHBL. J[AMHA BOJHBI U CKOPOCTh €€ paclpoCTpaHEHHUS.
MexaHuyeckue BOJIHBI B TBEPAOM Telle, ceiicmuyeckue BoHbl (MC).

3Byk. [')poMKOCTh 3ByKa 1 BbIcOTa TOHA. OTpakeHue 3Byka. MH(pa3Byk u yabTpa3ByK.

JemoncTpanuu
Habmronenune konebanmii Ted MO NEHCTBHEM CHIIBI TSDKECTH M CHIIBI YIPYTOCTH.
Habmronenune xoneOaHmii Tpy3a Ha HUTH U Ha MIPYKHUHE.
HabmroneHnune BEIHYXICHHBIX KOJICOAHUH U pe30HaHCA.
PacnipocTpaHeHme MPOAOIBEHBIX U TIONIEPEYHBIX BOJTH (Ha MOJICIN).
Habmronenune 3aBICHMOCTH BBICOTHI 3BYKa OT YaCTOTEHI.
. AKycTHYeCKHH pe30HaHC.
JlabopaTopHbie pabOTHI U OIBITHI
OmnpezeneHre YacTOThI U MEPHOIa KOJcOaHUI MAaTeMAaTHUIECKOTO MasTHHKA.
OmnpezeneHre YacTOThI U MEPHOIa KOJCOaHHI MPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH MIEPUO/ia KOJICOAHMIA IOBSIICHHOIO K HUTHU IPy3a OT JUTMHBI HUTH.
HccrenoBanne 3aBUCUMOCTH TIepro/ia KoJIeOaHwid IPY>KHHHOTO MasgTHUKA OT MacChl Ipy3a.
[IpoBepka HE3aBUCUMOCTH IIeproIa KoJIeOaHUH Tpy3a, IOABCIICHHOTO K HUTH, OT MacCHI Tpy3a.
OmnBITHI, AEMOHCTPUPYIOMIHE 3aBHCUMOCTh TEpPHOAa KojeOaHWi MPYKHMHHOTO MasTHHKAa OT MAacChl
rpy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepeHne yckopeHHsS CBOOOTHOTO ITaICHHS.

Pasnea 10. DiekTpoMarHuTHOE 10JIe M 3JIEKTPOMArHUTHbIE BOJTHBI

ONeKTpOMarHUTHOE ToNe. OJEKTPOMAarHUTHbIe BOJHBI. CBOHCTBA AJIeKTpOMarHUTHbIX BoOJH. Illkama
QJICKTPOMArHUTHBIX BOJIH. Wcnonp3oBanue OJICKTPOMArdiuTHBIX BOJH IJISA COTOBOM CBSI3H.

DnexTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BoTHOBEIE CBOWCTBA CBETA.

ouhkwhrE

ogokwnpE

JemoncTpanuu
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHoBBIE cBOliCTBa CBeTa.

JlabopaTopHBIe PaOOTHI U OTIBITHI
1. V3yyeHne CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C IOMOIIBI0 MOOIIBLHOTO TeaedoHa.
Paznen 11. CBeroBble SIBJIEHHUSA
JlyueBas monenb cBera. Mcrounuku cBera. IlpsMonuHeiiHoe pacnpocTpaHeHue cBeta. 3arMeHust CoyHLIa U
Jlynsl. Otpaxxkenue cBera. [lockoe 3epkaiio. 3aKOH OTPa)KEHHs CBETA.
[Ipenomnenne cBeTa. 3aKOH TNpeloMJIeHHs cBeTa. [lolHOe BHyTpeHHee OTpakeHHe CBeTa. lcmonp3oBaHUE
MIOJTHOTO BHYTPEHHETO OTPaYKEHHSI B ONITHYECKUX CBETOBOAAX.
Jlunza. Xox aydueit B nmun3e. OnrTudeckas cucrema (oToanmapara, Mukpockorna u teneckorna (MC). I'nas kak
onTH4ecKas cucremMa. bIm30pyKocTh U 1anbHO30PKOCTb.
Pasnoxxenue 6enoro csera B criektp. OnbiTel HetoToHa. CrnojkeHHe CIIEKTPalbHBIX IBETOB. Jlucmepcus ceera.
HemoncTpanuu
[IpsiMonuHeiHOe pacIpOCTpaHEHUE CBETA.
OtpaxkeHue cBeTa.
[Monyuenne n300paKeHUH B IIJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
IIpenomnenue cBerta.
OnTuyeckuii CBETOBO/I.
Xon nmydeit B coOuparomieit JImH3e.
Xon nydeil B pacceuBaroLIeil IMH3E.
[Nomy4yerne M300paXeHNH C TOMOIIBIO JINH3.
[puniun neiictBus GoToanmapaTa, MEKPOCKOIA U TEJIECKOIIA.
0. Mogpens riaza.
11. Paznoxxenne 6eoro cBeTa B CIIEKTP.
12, [Toydenne 6emoro cBeTa Mpu CI0KEHUH CBETA Pa3HBIX IIBETOB.

BoeoNookwpRE



JlaGoparopHbie pabOThI U OTIBITHI

1. HccrenoBanne 3aBUCUMOCTH yTiIa OTPayKeHHSI CBETOBOTO JIyda OT yTJia MaIeHHs.

2. W3ydenne xapakTepuCTHK N300pakeHHS MPEeIMETa B ITIOCKOM 3epKale.

3. HccrenoBanre 3aBHCHMOCTH yTJla TPEIOMIICHHS CBETOBOTO JIyda OT yIjla TMAACHUS Ha TPaHHUIE
«BO3IYX—CTEKIIO».

4, [MonyueHne n300paKeHuUi ¢ ITOMOIIBIO COOUpArOIIEH JINH3HI.

5. Onpenenenne GpOKyCHOTO PacCTOSIHUS U ONTHYECKOW CHIIBI COOMpAroLIe JIMH3HI.

6. OMBITHI IO Pa3JI0KEHUIO OEJIOro CBETa B CIIEKTP.

7. OMnBITHL IO BOCIIPHUATHIO IIBETA TPEAMETOB MPU UX HAOJIOICHUH YepPe3 IIBETOBBIC (DHIBTPHL.

Pazgen 12. KpaHToOBBIC IBI1eHUS
OmneiTel Pesepdopna u mnanerapHast Mozaenb aroma. Mozens atoma bopa. HMcnyckanue u moryonieHue cBera
aromMoM. KBaHThbL. JINHEeHUaThIe CEKTPBHI.
PagnoaktuBHOCTE. Auba-, OeTta- W ramma-msmydeHus. CTpoeHHEe aToMHOTrO siapa. HykimoHHas Moxens
aToMHOro sigpa. M3oTomsl.
PannoakxtuBHble npespaienus. [lepron nomypacmnana aTOMHBIX SI€EP.
SlnepHble peaknuy. 3aKOHBI COXPAaHEHUs 3apsiIOBOTO W MAacCOBOTO YHCEN. DHEPrHs CBSA3M aTOMHBIX AIEP.
CBs13b Macchl ¥ 9Hepruu. Peakuuu cunresa u genenus saep. Mcrounuku suepruu Consua u 3831 (MC).
Snepnas sHepreTuka. JleHCTBUS paiuOaKTUBHBIX U3TyuyeHUH Ha xuBble opranu3Msl (MC).
JemoHcTpanuu
CrexTpbl U3y4eHUs U TOTJIOIIEHUS.
CrexTpsl pa3In4HbIX Ta30B.
Crektp BoopoAa.
Habmonenue TpexoB B kamepe Bubcona.
Pabota cuérunka HOHN3NPYIONINX U3TY9ICHHUH.
. Perucrpanus u3rydeHus DpUPOIHBIX MUHEPATIOB U MPOJYKTOB.
JlabopaTopHBIE PaOOTHI U OTIBITHI

ook wnpE

1. HaOmoienne CIIOMIHBIX 1 IMHEHYATHIX CIICKTPOB M3ITyYECHUS.
2. HccnenoBanne TpeKoB: N3MEPEHNE SHEPTUH YACTHIBI II0 TOPMO3HOMY Iy TH (110 oTorpadusim).
3. H3mepeHue pagnoakTUBHOTO (oHa.

IToBTOPHUTEILHO-00001AI0LIHIT MOAYJIb

[ToBTOpHTENHHO-0000MAONIMI MOJYNb NpEeAHA3HAYCH I CHCTEeMaTH3allM U OOOOIIEHHS IPEIMETHOTO
COJICpIKaHMUs ¥ OTIbITA AEATEIBHOCTH, NPUOOPETEHHOTO NMPU M3YUYEHHUHU BCErO Kypca (DM3HMKH, a TAKKe JJIsI TOJrOTOBKH K
OCHOBHOMY TOCYIapCTBEHHOMY DK3aMEHY IO (BU3UKE ISl 00YUAIOIIMXCSI, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

IIpy u3yuyeHHH MAHHOTO MOJYJS PEaTU3yIOTCS M CHCTEMATHU3UPYIOTCSl BHUIBI JIESATEIBHOCTH, HA OCHOBE
KOTOPBIX O00ECHEYMBACTCS JIOCTIDKCHHE MPEJAMETHBIX U METANpPEJMETHBIX IUIAHUPYEMBIX PE3yJbTaTOB OOydYCHUS,
(bopMHUpYyeTCsT €CTECTBEHHO-HAyYHAas PAMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIEIOBAHUS SBICHUI MPHUPOABI U
TEXHHUKH, OBJIAJICHUEC YMEHUAMH OOBSCHSITH (U3MUCCKUE SBICHUSI, TPUMEHSSI MOJTyUYCHHbIC 3HAHUS, PEIaTh 3aJa4u, B
TOM YHCIIC KAYECTBEHHBIE U AKCIIEPUMEHTAIbHBIC.

[pUHIMIHATIBHO AESTEIBHOCTHBIM XapakTep AaHHOTO pa3jieia peaqu3yeTcsl 3a CUET TOro, 4TO ydalllhecs
BBITIOJHSAIOT 338JJaHUSI, B KOTOPBIX UM IIPEIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHMH PaclO3HABaTh M HAay4yHO OOBSCHATH (PU3MYECKUE SIBICHHS B OKPYXKAIOLICH
NIPUPOJIE U TIOBCEIHEBHOMN KHU3HU;

UCIIOJIb30BaTh HAay4YHBIE METOJIbl UCCIEIOBaHHs (PU3NYECKUX SIBJICHUI, B TOM YHCIIE JUIsl IPOBEPKU TMIIOTE3 U
MOJYYEHHs] TEOPETUUECKHX BBIBOJIOB;

OOBSCHATh Hay4yHble OCHOBBI HamOoOJiee BaXKHBIX JIOCTHXKCHUI COBPEMEHHBIX TEXHOJIOTWH, HalpHMep,
MPaKTHYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX HCTOYHUKOB SHEPIUU Ha OCHOBE 3aKOHA MPEBPAIICHHS U COXPAHEHHUS BCEX
M3BECTHBIX BUJIOB YHEPIHU.

Kaxxast ¥3 TeM JaHHOTO pasjefia BKIIOYAET IKCIEPUMEHTAIbHOE HCCIIe0BaHHE 000O0IIAIOIIEro XapakTepa.
Pa3zzen 3aBepiiiaeTcst MPOBEICHUEM JMATHOCTHYECKOM U OI[EHOYHOM pabOThI 32 KypC OCHOBHOM HIKOJIBI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O ITPEJMETA «®U3UKA» HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3VIJIBTATHI

N3yuyenune yuebHoro npenmera «Du3mka» Ha ypoBHE OCHOBHOTO OOIIETr0 00pa30BaHUs TOJDKHO 00eCTIeYnBaTh
JIOCTHXKEHUE CIIeAYIOUINX JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINMYHOCTHBIE PE3VYJIbTATBI

ITaTpuoTnyeckoe BoCUTaHUE:

—TpOsIBJICHUE HHTEpEca K UCTOPHU H COBPEMEHHOMY COCTOSIHUIO POCCHHCKON (prU3NUecKol HayKH;

—IIEHHOCTHOE OTHOIICHHE K JIOCTHXEHUSIM POCCUMCKNX YUEHBIX-(DU3UKOB.

I'paxxpaHckoe U JyXOBHO-HPAaBCTBEHHOE BOCIIMTaHHE:

—TOTOBHOCTh K AaKTHBHOMY YyYacTHIO B OOCYXICHHH OOIIECTBCHHO-3HAYMMBIX W ASTHYECKHX NpoOiIeM,
CBSI3aHHBIX C TPAKTUYECKUM MPIMEHEHHEM JOCTIKCHAN (PH3HUKH;

—OCO3HaHNE BXHOCTH MOPATBFHO-3THIECKUX MPUHIUIIOB B ACATEIHHOCTH YIEHOTO.

OcTeTnyeckoe BOCOUTAHHUE:

—BOCHPHUATHE JCTETHUECKUX KA4eCTB (QH3MUSCKOW HAyKH: €€ TapMOHHYHOTO TIOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH. L[eHHOCTH Hay4HOr0 MO3HAHUS!

—O0CO3HaHHE LIEHHOCTH (M3MYECKOW HayKH KaK MOIIHOTO WHCTPYMEHTA IO3HAHHWS MHUPA, OCHOBBHI Pa3BUTHUS
TEXHOJIOTUH, BaKHEUIIEH COCTABIIAIOILEH KYJIbTYPBI;

—pa3BHUTHE HayYHOI J1I0003HATEIBHOCTH, HHTEPECa K HCCIIEI0BATENbCKOM A TETLHOCTH.

®dopmMupoBaHue KyJIbTYpHI 30POBbS 1 3MOLMOHAIBHOTO OJIaronoIy ust:

—O0CO3HaHHE IIEHHOCTH Oe30macHOro oOpas3a >XKM3HH B COBPEMEHHOM TEXHOJOIMYECKOM MHpE, BaXKHOCTH
mpaBui 0E30MacHOTO TOBEACHWS Ha TPAHCIOPTE, HA JOPOTaX, C IJIEKTPHUSCKUM H TEIIOBEIM 00OpYyIOBaHHEM B
JIOMAITHAX YCIIOBHSAX;

—chopMupoBaHHOCTh HaBBIKAa pedIeKCHH, TMpPU3HAHME CBOETO IMpaBa Ha OMMOKY W TAaKOTO K€ MpaBa y
ZPYTOTO YeNOBEKa.

TpynoBoe BocouTaHue!

—aKTHBHOE VyYaCTHE B pCHOICHHW NPAKTUYECKHAX 3amad (B paMKaX CeMbH, IIKOJBI, TOpona, Kpas)
TEXHOJIOTUUECKOH 1 COIMANBLHOMN HAIPaBICHHOCTH, TPEOYIOIMX B TOM YUCIE U (PU3NYECKUX 3HAHUIM;

—MHTEpPeC K NPAKTHYECKOMY U3YUEHHUIO MPOPECCHid, CBI3aHHBIX C (PUMKOU.

OKOIOTHYeCcKOe BOCIIUTaHHE:

—OpHEHTALMsI HA MpUMEHeHHe (U3MYECKUX 3HAHWU Ui pelleHus 3ajad B 00JacTH OKpYKalolied cpeipl,
IUTAHUPOBAHMA MOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX TTOCJIEACTBUH I OKpY’KaloIIeH cpeasl;

—O0CO3HaHHe TII00ANTEHOTO XapaKTepa SKOJIOTHIESCKUX MPOoOIeM U MyTel WX PeIIeHHS.

Apnantaryst 00y4Jaromerocs: K i3MEHSIOMIAMCS YCIOBUSAM COIMAIbHOM U IPUPOJTHON CPEIbl:

—TOTpeOHOCTE BO B3aWMONEHCTBHM IIPH  BBIMIOJHEHHWH HWCCICAOBAHUH W TPOEKTOB  (PU3UIECKOU
HaTPaBJICHHOCTH, OTKPBITOCTH OIBITY U 3HAHHUAM APYTHX;

—TIOBBIIIICHHE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTHIECKYIO NS TeIbHOCTD;

—TI0TpeOHOCTE B (JOPMHUPOBAHUH HOBHIX 3HAHHIA, B TOM YHCIEe (POPMYIHPOBATh WACH, TIOHITHS, TUTIOTE3BI O
¢bu3nyeckux 00bEKTaxX U SBICHHSX;

—OCO3HaHHe Je(QUINTOB COOCTBEHHBIX 3HAHNI M KOMIIETEHTHOCTEH B 06J1aCTH (DH3HUKHY;

—IUIaHUPOBaHKE CBOETO Pa3BUTHS B PUOOPETEHUU HOBBIX (PM3MYECKUX 3HAHUIL;

—CTpeMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBS3M MPHUPOIBI, OOIIECTBA U HKOHOMHKH, B TOM YHCIIE C
HCTIONB30BaHUEM (DPU3NYECKUX 3HAHUM;

—OIleHKa CBOMX [eHcTBHH ¢ y4éTOM BIMSHHMS Ha OKPY)KAIOUIYI0 Cpedy, BO3MOXKHBIX TJI00aIbHBIX
MHOCJIEACTBUH.

METAIIPEJMETHBIE PE3VJIbTATHI

YHuBepcalbHbIe TIO3HABATEIbHEIC TEHCTBUSL

ba3zoBrie goruueckue neMcTBUs:

—BBISBJIATH ¥ XapaKTepU30BaTh CYIICCTBEHHBIC MPU3HAKH O0BEKTOB (SIBIICHHIA);

—yCTaHABJIHMBATh CYIIECTBCHHBIA MPU3HAK KIaCCU(PUKAIIH, OCHOBAHU I 0000IICHNS 1 CPaBHEHUS;

—BBIABIATE 3aKOHOMEPHOCTH U TIPOTHUBOPEUHS B pacCMaTpUBaeMbIX (akTax, JaHHBIX M HaOIIONEHHSIX,
OTHOCSIIUXCS K (PU3MYECKUM SIBJICHUSIM;

—BBISBJIATh HPUYMHHO-CIICICTBEHHBIC CBSI3U INPH W3y4YeHWH (PU3NYECKUX SIBICHUH M MPOLIECCOB; JeaTh
BBIBOJIBI C HCIIOJIb30BaHMEM JEAYKTHUBHBIX M MHAYKTHBHBIX YMO3aK/IIOYEHHWH, BBIABUIATh THIIOTE3BI O B3aUMOCBA3AX
(hM3HUYECKUX BEJIINYWH;

—CaMOCTOATENILHO BBIOMPATh Croco0 pemeHus y4deOHOH Qu3ndeckod 3angayM (CpaBHEHHE HECKOJIBKUX
BapUaHTOB PEIICHMs, BEIOOP HanboIIee MoIXOISIIEro C YUETOM CaMOCTOSTEIBHO BBIICIICHHBIX KDUTEPHUEB).

basoBele uccienoBaTenbcKie JEUCTBUS!

—MUCIHOIb30BATh BONIPOCH! KAK UCCIEI0BATENbCKUIA HHCTPYMEHT IIO3HAHUS,

—IIPOBOAUTH II0 CAMOCTOSTENBHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOXHBIH (MU3MUECKHH JKCIICPUMEHT,
HeOoJIbIIoe HCCIeJOBaHNE (PU3UIECKOTO SIBICHHUS;

—OIICHWBaTh Ha MPHUMEHUMOCTb M JIOCTOBEPHOCTh MH(OPMAINIO, MOJIYYEHHYIO B XOJ€ HCCIICAOBAHUS WIH
9KCIEPUMEHTA,

—CaMOCTOSITENLHO (HOPMYIHpPOBaTH OOOOIIEHUS W BBIBOJBI IO pE3yJbTaTaM MPOBEAEHHOTO HAOIIOACHHUS,
OTIBITA, ICCIICIOBAHUS;

—TIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (HU3WYECKUX TMPOIECCOB, a TaKKe BBIJBUTATH
MIPEIIIOI0KEHHU 00 X Pa3BUTHH B HOBBIX YCIOBHAX M KOHTEKCTaX.




Pabota ¢ uapopmarueii:

—TMPUMEHSATH Pa3IMdHbIe METObI, HHCTPYMEHTHI U 3aIPOCHI TIPH MMOUCKE U 0TOOpe HH(DOPMAIH W JaHHBIX
¢ y4€TOM TIpeIoKeHHON yueOHON (hU3MUecKol 3a1a4u;

—aHaJIM3UPOBaTh, CHUCTEMATH3MPOBATh W HMHTEPIPETUPOBATH HHPOPMAIMIO PA3TUYHBIX BUIOB U (hopm
TIPEICTaBICHIS,;

—CaMOCTOSITCIEHO BBHIOMPATh ONTUMAIBHYIO (HOpPMY MPEACTABICHHUS HWH(POPMANUU ¥ WUTIOCTPUPOBATH
pelaeMbIe 3a1a4u HECTIOKHBIMH CXeMaMH, JrarpaMMaMH, HHOH rpa)uKoil U X KOMOUHAITUSIMH.

YHuBepcaibHble KOMMYHUKATUBHBIC TEACTBUS

Obinenue:

—B Xojc OOCYXJeHHs yd4eOHOro MmaTepuaia, pe3yJlbTaToB JIA0OPAaTOPHBIX PabOT M TPOCKTOB 3alaBaTh
BOTIPOCHI 10 CYIIECTBY 00CY»XIaeMOW TEMbI M BBICKAa3bIBAThH HJICH, HAICJIICHHBIC HA PEUICHUE 3aJla4d U MOJAJCPKAHKC
0J1aroJKeIaTeIbHOCTH OOIIEHHS;

—COTIOCTABIISITh CBOM CYXXICHHUS C CY)KICHHSAMH JIPYTHX YYaCTHHKOB AHMAJOra, OOHAPYXHBATH Pa3Uune H
CXOJICTBO THO3HIIHI;

—BBIpPaXaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MINCHMEHHBIX TEKCTaX;

—ITyOJIMYHO TPEACTABIATH PE3YIbTATHl BHITOTHEHHOTO (PH3MYECKOTO OIBITA (IKCIIEpUMEHTa, MCCIEI0BAHNUS,
IIPOEKTA).

CoBMecTHAS EATENBHOCTD (COTPYAHUYECTBO):

—TIOHMMAaTh W WCIOJNB30BaTh MPCHUMYIICCTBA KOMAHIHOW W HWHIUBUIYaJIbHONH pabOTHl TPU PEIICHUH
KOHKPETHOU (PU3UUCCKOM POOICMEI,

—IPUHAMATH LIEJIA COBMECTHOM NIEATEIbHOCTH, OPraHH30BEIBATh JCHCTBUS MO €€ JOCTHKCHUIO: PACIIPEICIIATh
poiH, 00CYIaTh MPOIECCHI U PE3YJIbTAaThl COBMECTHOM pabOThI; 0000IIaTh MHCHHS HECKOJIBKUX JIFOICH;

—BBITIOJHATE CBOKO YacTh pPa0OTHI, IOCTHTas KAa4eCTBEHHOTO pe3yNbTaTa II0 CBOEMY HAIPABICHHUIO H
KOOPAWHUPYSI CBOH JEHCTBUS C IPYTUMH WICHAMH KOMaH[IBI;

—OIICHHBaTh KAaueCTBO CBOETO BKJIaJa B OOMMA TPOAYKT IO KPHUTEPUSAM, CaMOCTOSITEIBHO
c(hopMyITHPOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

VYHuBepcanbHble PErYASTUBHBIEC ICHCTBHS

CamMoopranuzanusi:

—BBISABJIATH MIPOOJIEMBI B )KU3HEHHBIX M y4EOHBIX CUTYAIMsX, TPEOYIOMINX AJsl peleH s GU3NYECKUX 3HAHUH;

—OPHUEHTHPOBATECS B PA3IMYHBIX MOAXOJaX MPUHATHSA PEUICHUH (MHAMBUAYaJIbHOE, MPUHITHE PEIICHUS B
rpymIe, IpUHATHE PELICHUH TPYIIION);

—CaMOCTOSITCIEHO COCTABJISITh AJTOPUTM PEIICHUS (PU3MUCCKOM 3aJau I IJIaHA UCCIICIOBaHUS C yUETOM
HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MpeiaracMbic BAPHAHTHI PELICHUN;

—IleNiaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpOIIb (pedirekcns):

—aBaTh aJCKBATHYIO OIICHKY CHTYalll U TpeAJiaraTh IUIaH e€ H3MEeHeHUS,

—OOBACHATh TPUYUHBI JOCTIDKEHHUS (HEOOCTIDKEHHS) pE3ylIbTaTOB JAEATSIBHOCTH, JaBaTh OLEHKY
pHOOPETEHHOMY OIIBITY;

—BHOCHTH KOPPEKTHBHI B JICATEIFHOCTh (B TOM YHCIE B XOJ BBHIMOJHEHHUS (PH3MYECKOTO MUCCICIOBAHUS WITH
HpoeKTa) HAa OCHOBE HOBBIX 06CTO$[T€J'H)CTB, NU3MCHUBIIINXCS chyauHﬁ, yCTaHOBHeHHBIX OI_HI/I6OK, BO3HUKIIINUX
TPYAHOCTEH;

—OIICHUBATh COOTBETCTBUE PE3YJIbTATA IICJU U YCIOBUSM.

SMOHHOHaHLHI)Ii/JI HUHTEJJICKT.

—CTaBUTh CeOs HA MECTO JPYroro uejioBeKa B XOJE CIOpa WM JUCKYCCHHM Ha HAy4YHYIO TeMy, [TOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY IPYIroro.

IIpunsaTrie cedst U Apyrux:

—TIIpU3HABATh CBOE MPABO HA OIMUOKY MpPH pemieHnH (H3MYECKHX 3ajad WIA B YTBEPXKICHHUIX HA HAYYHEIC
TEMBI ¥ TAKOE XK€ MPABO IPYTOTO.

MNPEAMETHBIE PE3YJIbTATBI
7 KJIacce

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH y OOyYaroNIMXCS
YMEHHI:

—MHCIIOJIb30BaTh IIOHATHUA: (1)I/I3I/I‘IeCKI/Ie N XUMHYCCKHUC SABJICHUA, Ha6J'IIO}IeHI/Ie, OKCIICPUMEHT, MOJIECJIb,
TUIIOTE33; CIUHMIBI (PHU3UUYCCKUX BEJIMYMH; aTOM, MOJICKYJia, arperaTHble COCTOSIHMS BemlecTBa (TBEpIOE, JKUIKOE,
ra3oobpasHoe); MeXaHH4YeCKOoe JBIKEHHE (paBHOMEpPHOE, HEpaBHOMEpHOE, TNPAMOJHHEHHOE), TpaeKTOpHs,
paBHOAEHCTBYIOIIAst ¢y, nedopmarnus (yrnpyras, iiacTAIeckasi), HEBECOMOCTh, COOOIIAIOIINECS COCYIbI;

—paznuyate sBieHus (Aud¢ys3us; TemIoBOe ABMXKEHHE YacTHIl BEIIECTBA; PAaBHOMEPHOE JIBHIKEHHUE;
HEpaBHOMEPHOE [BIDKCHHE, HWHEPLUs; B3aMMOJCHCTBHE TeJ; paBHOBECHE TBEPIBIX TEJ C 3aKPEINIEHHOH OChIO
BpalleHNs; Tepeaada JaBJIeHNus] TBEPABIMU TellaMH, )XKUAKOCTSAMHU M Ta3aMM; aTMOc(epHOe NaBlieHHE; IUIaBaHUE Tel,
NPEBpPAIEHUsT MEXaHHMYECKOH OHEpruM) I10 ONUCAHMI0O MX XapaKTepPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NUECKOE SIBICHUE;

—pacro3HaBaTh MNPOSBICHUE HW3YYEHHBIX (U3MUECKHX SBICHUH B OKpYXKalOLleM MHUpPE, B TOM 4YHCIe
¢u3ngeckne SBICHUS B MPHUPOJE: MPUMEPHI IBIKEHUS C PAa3IMYHBIMH CKOPOCTSIMH B KMBON M HEXHUBOW IPUPOAE;
JieficTBHE CHIIBI TPEHHUS B MIPHUPOJIE M TEXHUKE; BIMSHUE aTMOC(HEPHOTO JaBJICHHUS HA KUBOW OPTaHM3M; IUIaBaHUE PHIO;
per4aru B TEJIE YCJIOBCKA, NPHU OTOM IIECPEBOAWUTH IPAKTUYCCKYIO 3aaady B yqe6Hy}0, BBIACIATh CYIIECTBEHHBIC
CBOMCTBA/NpU3HAKN (PH3UUECKUX SBICHUN;

—OIHUCBIBaTh M3YYCHHBIC CBOICTBa TENl U (1)1/131/1‘{6CKI/IC ABJICHUA, WUCIOJIB3Ys q)HBH‘IeCKI/Ie BCIIMYNHBI (Macca,
00bEM, MIIOTHOCTh BELIECTBA, BPEMS, yTh, CKOPOCTh, CPE/HSISI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tela,



CHIa TPeHUs, JaBicHHE (TBEPAOTO Tela, )KUAKOCTH, ra3a), BRITAIKUBAONIAS CHJIA, MEXaHUYECKas paboTa, MOIIHOCTb,
IUIEY0 CHJIBI, MOMEHT CWJIBI, KO3()()UIMEHT IMOJIE3HOro ICHCTBHA MEXaHM3MOB, KMHETHYECKas M ITOTEHIMAIbHAs
9HEPTHs); NMPHU ONHCAHUH MPABHIBHO TPAKTOBATH (PU3NYECKUH CMBICT HCIOJIB3YEMBIX BEINYMH, UX O003HAUCHUS H
eANHULB! (PU3NYECKUX BEIWYHH, HaXOAWTH (OPMYIBI, CBS3BIBAIOIIUC NAHHYIO (H3MUYECKYIO BEIHMUUHY C APYTHMHU
BEJINYNHAMH, CTPOUTH TPAPUKHU N3YyUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHINH;

—XapaKTepu30BaTh CBOWMCTBA Tell, (U3MYECKUE SIBICHUS M IPOLECCH], MCIONB3Ys MPaBUJIA CIOXEHUS CHII
(BIIOJIb OJTHOI NIPSIMO}A),

3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, IpaBWIO paBHOBECHs pblyara (0JIOKa), «30JI0TOE IPABUIIO»
MEXaHHKH, 3aKOH COXPAaHEHMs MEXaHWYECKOW HHEPrHH; MPU 13TOM [aBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa H
3aMUCHIBATh €0 MaTeMaTHYECKOEe BBIPAKCHUE;

—O0OBSCHATh (U3MUYECKUE SBICHUS, MPOLECCHI W CBOMCTBA TeJ, B TOM YHUCIE M B KOHTEKCTE CHUTYyalUi
MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABISTH NPHUMHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH OOBsSCHEHHE U3 1—2
JIOTHYECKUX MIATOB C OMOpOil Ha |—2 W3yYeHHBIX CBOWCTBA (M3MUECKUX SBICHHUH, (U3NUIECKAX 3aKOHA WIH
3aKOHOMEPHOCTH;

—pemaTth pacyETHHIC 3a1a4n B 1—2 neHCTBUS, UCTIONB3YS 3aKOHBI M ()OPMYJIBI, CBA3BIBAIOMINE (PU3NIECKHUE
BEJINYMHBI: HA OCHOBE aHAJIN3a yCJIOBHS 3aJ[auyl 3alMCHIBATh KPATKOE yCJIOBHE, OACTABIATE (PU3NUECKUE BETUINHEI B
(GOopMynBl M TPOBOIUTH pacyéThl, HAXOAUTH CIIPABOYHBIC JAHHBIC, HEOOXOAMMBIE JUIS PEIIeHUS 3a/1ay, OLECHHBAThH
PEATUCTUYHOCTH MOJYYEHHOH (PU3MUECKOIl BEINUNHBI,

—pacno3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO DEIIUTh NPU IOMOINM (PU3NYECKUX METOJOB; B OINUCAHHU
HCCIICIOBaHMS BBIIEIATh MPOBEpseMOe NMpEANoIokKeHue (TUIOTe3y), pa3iudaTh U UHTEPIPETHPOBATh IOTY4EHHBIN
pe3yNbTaT, HaXOIUTh OIIMOKH B XOZI€ OIBITA, JIeJIaTh BBIBOJBI 110 €r0 pe3yJibTaTaM;

—IPOBOAUTH OMBITHI MO HAOIIOJCHNIO (PU3NYECKUX SBICHUH WM (PU3NYECKUX CBOWCTB Tel: (OPMYIHPOBATH
MIPOBEPSIEMBIE MTPEATION0KEHHS, COOMPATh YCTAHOBKY M3 MPEIUIOKCHHOTO 0OOpYJOBaHHS, 3alMCHIBATH XOJ OIMBITa U
(hOpMyIHPOBAaTH BHIBOBI;

—BBINOJIHATL TIPSMBIE M3MEPEHHs DPACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHIBI M TEMIEpaTyphl C
UCTIONIb30BAaHMEM AaHAJIOTOBBIX M IHU(POBBIX INPHOOPOB; 3aIMCHIBATh ITOKA3aHUs NMPHUOOPOB ¢ y4ETOM 3aJaHHOM
a0COFOTHOH IOTPEIIHOCTH U3MEPEHUH;

—IIPOBOANTD HCCIIEJOBAaHWE 3aBHCHMOCTH OIHOW (M3MUYECKON BEIMYMHBI OT JPYrod C HCIOJIb30BAHHUEM
MPSIMBIX U3MEpPEHHH (3aBUCUMOCTH ITyTH PAaBHOMEPHO ABMXKYIIEroCs Tejla OT BPEMEHHU ABWKCHMS TeJa; CUIIBI TPEHHS
CKOJIB2)KCHHS OT CHUJIbI JABJICHUS, KQYCCTBaA 06pa60T1<1/1 HOBerHOCTeﬁ TCJI U HE3aBUCUMOCTH CUJIbI TPEHUA OT IIOoMIaan
COTIPUKOCHOBEHUS TeJl; CUJIBl YIPYTOCTH OT Y/UIMHEHMS NPY’KUHBI; BBHITAJKUBAIOIIEH CHIIBI OT 00BEMa MOTrpyXeHHON
YacTu TCJIa U OT IINIOTHOCTH KHUJIKOCTH, ¢€ HEe3aBUCUMOCTHU OT INIOTHOCTH TCla, OT FJ'Iy6I/IHI>I, Ha KOTOPYIO IMOTPYKCHO
TEJIO; YCIIOBHMH IUIaBaHUsS Tell, YCIOBHW PaBHOBECHs pbhl4ara M OJIOKOB); y4acTBOBaTh B IUIAHHMPOBAaHUHM Y4E€OHOTO
HCCIIEJOBAaHMS, COOMpATh YCTAaHOBKY M BBINOJHATH H3MEPEHMs, CIEAys NPEIUIOKCHHOMY IUIaHy, (PUKCHpOBaTH
Pe3yNbTaThl MOJTYYCHHOW 3aBUCHMOCTH (DM3MUCCKUX BEIWYMH B BHAE NPEIUIOKCHHBIX TAOMHMIl M rpadHKoB, IenaTh
BBIBOJBI 110 PE3YJIbTATaM HCCIEIOBAHNUS;

—IIPOBOANTh KOCBEHHBIC M3MEPEHHs (PU3NYECKUX BEIWYHMH (IJIOTHOCTH BEIIECTBA JKUIKOCTH M TBEPAOTO
TeNna; CUja TPEHUS CKOJIbKECHHUsS; JABICHHE BO3IyXa; BBITAIKHMBAIOINAs CWJIA, JEHCTBYIOIAs Ha MOTPYKEHHOE B
XKHIKOCTD TeJo; KO3()(HUIMEHT MOJIE3HOTO NEHCTBHS MPOCTHIX MEXaHU3MOB), CIEYs IPEUI0KCHHOW HHCTPYKINH: TIPH
BBITTOJIHEHIH U3MEPEHHUI cOOMPaTh SKCIIEPUMEHTATIbHYIO YCTAHOBKY U BBIYHCIISITh 3HAUEHNUE HCKOMOMN BEJIMYMHBI;

—co0r0/1aTh IpaBmiIa TEXHUKH 6€30IacCHOCTH IpH paboTe ¢ 1abopaTOPHBIM 000pyI0BaHHEM;

—YKa3bpIBaTh MPUHIUIBI ASHCTBHUS NMPHOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, AUHAMOMETP,
COOOMIANINUECS COCYAbI, 0apOMETp, phIuar, MOJIBUKHBIN U HETIOABM)KHBIHN 0JI0K, HAKIIOHHAS TJI0CKOCTh;

—XapaKTepru30BaTh NMPUHLUIB JSHCTBUS U3yYCHHBIX MPHUOOPOB M TEXHHUUYECKHX YCTPOHCTB C OMOPOIl HAa HX
OIIMCaHUA (B TOM YHUCJIC. IMOAUIMITHUKU, yCTpOfICTBO BOJOIIPOBO/JIA, FI/I}IpaBHI/I‘IeCKHﬁ mpecc, MaHOMETP, BBICOTOMED,
MIOPITHEBOH HACOC, apeoMeTp), MCHONb3ysl 3HaHMS O CBOMCTBaX (pM3MYECKUX SBICHUH M HEoOXoIuMble (QH3HUECcKHe
3aKOHBI 1 3aKOHOMEPHOCTH;

—IIPUBOJNUTH MPUMEPHI / HAXOIUTh MH(OPMALMIO O IPUMEPAX MPAKTHUECKOTO HCIOJIB30BAHUS (PU3NIECKUX
3HAHWH B ITTOBCEIHEBHOM >XKM3HM AJsl oOecredeHus Oe30IacHOCTH HpH OOpalleHHH ¢ NpHUOOpaMH M TEeXHHUYECKUMH
yCTpOMCTBaMH, COXpaHEHHS 37J0POBbsI M COOIOICHUSI HOPM IKOJIOTHYECKOTO MOBEACHHS B OKPYXKAIOIEH cpese;

—OCYIIECTBIIATh OTOOP UCTOYHMKOB MH(OPMALUK B ceTH VIHTEpHET B COOTBETCTBUH C 33JaHHBIM MTONCKOBBIM
3alIpoCcOM, Ha OCHOBE HMMEIOIIMXCS 3HAHMH W IyTEM CPaBHEHUS PA3IUYHBIX HMCTOUYHHKOB BBIJACIATH MH(YOPMAILHIO,
KOTOpas ABJSIETCSA IPOTUBOPEUYHNBOM MIIM MOXKET OBITh HEOCTOBEPHOH;

—HCIOJIb30BaTh MPU BBIMOJIHEHHUN YYE€OHBIX 3aJaHHi HAyYHO-TOMYJSIPHYIO JIUTEPaTypy (U3UIECKOTro
COZCPIKaHUA, CHPABOYHBIC MaTCpHalibl, PECYpChl CETU HHTepHeT; BJIAACTH HpI/IéMaMI/I KOHCIICKTUPOBAaHUA TEKCTA,
npeobpa3oBaHus HHOPMAIIMH U3 OJHOM 3HAKOBOM CHCTEMBI B APYTYIO;

—Co3/1aBaTh COOCTBEHHBIE KpaTKHWEe INHCbMEHHbIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HCTOYHHMKOB
nHpopmanny GU3NIECKOTro CopepkKaHus, B TOM YHciIe MyOJHMYHO JIeNaTh KpaTKue COOOLIEHHs O pe3yibTaTax MpOeKTOB
win y4eOHBIX MCCIIEJI0BAHUM; IPH 3TOM I'PaMOTHO HCIIOIb30BaTh M3YYCHHBIM MOHATHHHBIN ammapar Kypca (usnky,
COIMPOBOXKJATh BEICTYIIJICHHE NIPE3EHTALUEH;

—TIpU BBHINOJHEHUH YYEOHBIX IIPOEKTOB M HCCIENOBAaHWN pacnpeiessiTh OOsM3aHHOCTH B TpyIlme B
COOTBETCTBUM C IOCTAaBICHHBIMM 33a/ladaMH, CJIECIUTHh 3a BBINOJHEHHMEM IIJIaHAa JACHCTBHUH, afeKBaTHO OLICHUBATh
COOCTBEHHBIN BKJIaZ B ACATCIIBHOCTH T'PYIIIbLI; BBICTPAUBATH KOMMYHUKATUBHOC BSaHMOHCﬁCTBHe, Y4uThbIiBass MHCHHUE
OKpYXaIOIINX.

8 KJace

IIpeameTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTb CHOPMUPOBAHHOCTH Y OOYYArOUIMXCS

YMEHHIA:



—MCIOJIb30BATh MOHATHSA: Macca U pa3Mepbl MOJIEKYII, TEIUIOBOE ABMKEHHE aTOMOB M MOJIEKYJ, arperaTHbIe
COCTOSTHHMSI BEIIECTBA, KPHCTAJUIMUECKIE U aMOP(HBIE TEJa, HACHIIIEHHbBIH 1 HEHACHIIICHHBIH Map, BIaKHOCTb BO3LyXa;
TeMIIepaTypa, BHYTPEHHSS SJHEPTUs, TEIUIOBOM ABUraTelb; DIEMEHTAPHBIA JIEKTPUYECKUH 3apsii, JNEKTPHYECKOE TOJIe,
IIPOBOJIHHUKH M JUAIIEKTPUKH, IOCTOSIHHBIN dJIEKTPUYECKUHN TOK, MArHUTHOE T10JIE;

—pa3nu4ath SBIEHUA (TEIIOBOE pacHIMpEeHHe/CokaTHe, TEIIonepeiada, TeINIOBOE PABHOBECHE, CMAadNBaHNUE,
KalWISIPHBIE  SIBJICHUS, HCIApeHue, KOHAEHCAallMs, IJIaBJIeHHe, KpUCTaJuIM3alus (OTBEpleBaHME), KUIICHHE,
Terulonepenaya (TeMIONPOBOJHOCTb, KOHBEKIIUS, U3IyUYEHUE); SJIEKTPU3alUs Tel, B3aUMOAEHCTBYE 3apsAH0B, JEHCTBUIL
INEKTPUUYECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIeHiCTBHE MarHUTOB, A€HCTBHE MarHUTHOI'O MOJISl Ha IPOBOJIHUK C
TOKOM, 9JIEKTPOMAarHUTHasi HHAYKIUS) 10 ONUCAaHMI0O MX XapaKTepHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLINX AaHHOE (PU3NUECKOE SIBIICHUE;

—pacno3HaBaTh MNPOSIBICHUE HW3YYEHHBIX (U3MYECKHX SBJICHUH B OKpYXKAalOLIEeM MHUpE, B TOM 4YHCIe
¢usndeckne SBICHUS B MPHPOIC: NMOBEPXHOCTHOE HATSHKEHHE M KAIMJUIIPHBIC SBICHHUA B TPHPOAE, KPHUCTAIIIBI B
npupoje, u3nydeHne ConHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bI, 00pa3oBaHME POCHI, TyMaHa, WHES, CHETa;
IEKTPUUECKHE ABICHUS B arMocdepe, 3JIEKTPUYECTBO KMBBIX OPTaHM3MOB; MArHUTHOE MoJe 3eMiH, apeiid momo-
COB, POJIb MAarHUTHOTO ITOJISI AJISL )KU3HH Ha 3eMile, MOJISIPHOE CHSTHUE; TIPH 3TOM IIEPEBOJUTH MIPAKTHUECKYIO 331ady B
y4eOHYI0, BBIIENIATH CYIIECTBEHHbBIE CBONCTBA/IPU3HAKA (PU3UIECKUX SIBICHUH;

—OMNUCHIBaTh HW3y4YECHHBIE CBOWCTBA Tell W (U3MYECKUE SBICHUS, HCIOIB3YS (QU3MYECKUE BETMYUHEI
(TemmepaTypa, BHYTPEHHSsSI SHEPTHUs, KOJIMYECTBO TEIUIOTHI, yJeJbHAasi TEIUIOEMKOCTh BEIECTBA, yIENbHAs TEIUIOTa
IUIABJICHHS], YAEJbHas TEIUIOTa MapooOpa3oBaHus, ylelibHas TEIUIOTa CrOpaHus TOIUIMBA, KOA(PQUIMEHT MoJe3HOro
JieficTBUS TEIJIOBONW MAaIllMHBI, OTHOCUTENIbHAS BIAXKHOCTh BO3JlyXa, JEKTPUUYECKUN 3aps], CHJIa TOKa, JIEKTPUIECKOe
HarnpspKeHUE, CONPOTUBIICHHE IIPOBOTHHKA, YAEIbHOE CONPOTUBIICHHE BELIECTBA, Pa00Ta U MOIHOCTB AJIEKTPHYECKOTO
TOKa); IIPU OIMCAHMH MPAaBWIIFHO TPAKTOBATh (PU3UUECKUN CMBICI MCIOJIB3YEMbIX BEJIMYMH, 0003HAUYEHHS M €INHHLIBI
(u3HYEeCKNX BENUYUH, HAXOANUTH (OPMYIIBI, CBA3BIBAIOIINE JaHHYIO (PU3MYECKYIO0 BEIUUUHY C APYTUMH BEIHYHUHAMH,
CTPOUTH TpahUKN U3YUCHHBIX 3aBUCHMOCTEH (PU3HIECKUX BEIMUHH;

—XapaKTepu30BaTh CBOWCTBA Tel, (PM3UUCCKHME SBICHHUSA M IIPOLECCHI, HCIIONB3YS OCHOBHBIC ITOJIOKEHHS
MOJIEKYJIIPHO-KHUHETHYECKOH TEOPUH CTPOEHHS BEIIECTBA, NMPUHIUI CYNEPHO3UIMU TO- JeH (Ha KadeCTBEHHOM
YPOBHE), 3aKOH COXpaHECHHMs 3apsAna, 3a- kKoH Oma 1 yuyacTka memy, 3akoH Jkoymsi—JIeHma, 3akoH COXpaHEHHs
SHEPTHH; TIPH 3TOM JaBaTh CIIOBECHYIO ()OPMYIHPOBKY 3aKOHA M 3aIMCHIBATh €TO MaTEMAaTHIECKOE BBIPAKCHUE;

—O0OBsCHATh (PU3MUECKHE MPOLECChl U CBOMCTBA Tell, B TOM YHCJIE U B KOHTEKCTE CHUTYyalHH MPaKTHKO-
OpUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUUNHHO-CIEACTBEHHBIC CBA3H, CTPOUTH O0BSCHEHHE U3 1—2 JIOrHYecKux
LIaroB ¢ ONOpoit Ha 1—2 N3y4eHHBIX CBOMCTBA (PU3NUECKUX SIBICHUH, (PU3MYECKUX 3aKOHOB UIIM 3aKOHOMEPHOCTEIH;

—peuath pacyéTHBIC 3a1a4u B 2—3 JEHCTBUS, UCIIONb3Ys 3aKOHBI U (JOPMYIIBI, CBS3bIBAIOLINE (PU3NUYECKUE
BEJIMYMHBI: HA OCHOBE aHAIM3a YCJIOBMs 3a/layd 3aIllUChIBATH KPAaTKOE YCIOBME, BBIABIATH HEJOCTATOK AAHHBIX UL
penIeHus 3a1a4y, BEIONPATh 3aKOHBI M ()OPMYJIBI, HEOOXOAUMBIC ISl €€ PEelICHHs], IPOBOIUTE PacuEThl M CPAaBHUBATH
MOJTy4eHHOE 3HaueHNE (PU3NIECKON BEJIMIMHBI C U3BECTHBIMU JaHHBIMU;

—pacno3HaBaTh INPOOJIEMBI, KOTOPHIE MOKHO PEIINTh NPH TOMOIIM (PU3NYECKHX METOIOB; HCIONB3YS
ONHCaHHE HCCIENOBAHUS, BBIAEIATh NPOBEPSIEMOE MPEAMNON0KEHUE, OLEHNBATh MPABUIBHOCTh MOPSAAKA MPOBEACHUS
HCCIIEOBaHMUs, 1€IaTh BBIBOABI;

—TIPOBOANTH OMBITHI MO HAOIONCHNIO (PU3NYECKUX SBICHUH MM (PU3WUECKUX CBOMCTB Tel (KammuuIspHbIE
SIBJICHUSI, 3aBUCUMOCTD JIaBJICHHS BO3/yXa OT ero o0béMa, TeMIeparypbl; CKOPOCTH IPOIiecca OCThIBaHHsI/HArpeBaHHs
NPU M3JY4EHUH OT IBEeTa M3Jy4arolleil/mornonamniell TOBEpXHOCTH; CKOPOCTh WCIAPEHHsT BOJBI OT TEeMIIEpaTyphbl
KUAKOCTH UM IUIOMIAAM €€ IIOBEPXHOCTH; DJJIEKTpU3alus Tel M B3aUMOJCHUCTBUE JJIEKTPUUYECKUX 3apsJIOB;
B3aMMOJICHICTBHE IOCTOSHHBIX MArHUTOB, BH3YyalM3allds MAarHUTHBIX MOJEH ITOCTOSIHHBIX MAarHUTOB; JCHCTBUS
MAarHUTHOIO IIOJS HAa IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOWMCTBA JJIEKTPOJBUIATElsl IIOCTOSHHOIO
TOKa): (OPMYIHPOBaTH MPOBEPsSEMBIE MPEIINON0KEHHUS, COOMpaTh YCTAHOBKY H3 IPEUIOKEHHOTO 00O0pYIOBAaHUS;
OTIMCHIBATH XOJI OTBITA M (POPMYITHPOBATH BHIBOJIBI;

—BBINOJHATE MpPSMbIE H3MEPEHHS TEMIEPaTypbl, OTHOCHUTEIBHONM BIAXXHOCTU BO3AyXa, CHIIBI TOKAa,
HaNpspKeHUS! C MCMOIb30BaHNEM aHAJIOTOBBIX NMPHOOPOB M JATUYMKOB (PU3UUECKUX BEIMYUH; CPABHUBATH PE3yJIbTATHI
n3MepeHni ¢ y9€ToM 3aJaHHON a0COIOTHON MOTPEIIHOCTH;

—IIPOBOINTH HCCIIEJOBAaHWE 3aBHCUMOCTH OIHOW (DM3MUYECKON BEIMYMHBI OT JPYrod C HCIOJIb30BAHHUEM
IPSMBIX U3MEPEHUH (3aBUCUMOCTH CONPOTHBIICHUS NMPOBOAHMKA OT €r0 JUIMHBI, IUIONIAJH IMONEPEYHOr0 CEYEHHS U
YAEIBHOTO COIPOTUBIIEHUSI BELIECTBA IPOBOJHUKA; CHJIbl TOKA, UAYLIETO 4epe3 IPOBOJHUK, OT HAIPSIKEHUS Ha
MPOBOJIHUKE; HCCIIEJOBAaHUE IIOCIEAOBATENILPHOIO U MapaliedbHOTO COEJUHEHHH INPOBOJHMKOB): IIJIAHUPOBATh
HCCIIeIOBaHNEe, COOMpPATh YCTAHOBKY M BBINOJHATH H3MEpPEHMS, CIeays IpeUIoKeHHOMY IUIaHy, (UKCHpOBaTh
pe3yIbTAThI MOJTYYCHHONW 3aBUCUMOCTH B BUI€ TaOIMIl M IpaUKOB, JeaTh BEIBOJBI 110 pe3yIbTaTaM HCCIIEJOBAHUS;

—TIPOBOINTh KOCBEHHBIE W3MEPEHUs (M3WYECKHX BeNWYuH (yIenbHas TeIUIOEMKOCTh BEIIECTBA,
COIIPOTHBIICHHE IPOBOJHMKA, PaboTa M MOIIHOCTH 3JIEKTPUYECKOTO TOKAa): IUIAHUPOBAaTh M3MEpPEHMs, COOMpaTh
9KCHEPUMEHTAIBHYI0 YCTaHOBKY, CIEAYS NMPEI0KEHHOW HHCTPYKIUH, U BBIYUCIISITh 3HAUEHUE BEITHUUHBI;

—Cco0JIo1aTh MpaBuila TEXHUKH 0€3011acCHOCTH IpH paboTe ¢ 1a00paTOpHBIM 000pYyI0BaHUEM;

—XapaKTepu30BaTh MPHUHIMIIBI ASHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOM Ha MX
onucanus (B TOM YHCIIE: CUCTEMa OTOIUICHHS JIOMOB, TUTPOMETP, apoBas TypOUHA, aMIIEPMETP, BOJIBTMETP, CUETINK
JIEKTPUYECKOM SHEPruH, JIICKTPOOCBETHTENILHBIE IPHUOOpHI, HAarpeBaTeNIbHBIE AJIEKTPONPHOOpPHl  (IPUMEpEI),
ANEKTPUYECKHE TPEIOXPAHUTEIH; 3JICKTPOMArHHUT, 3JIEKTPOJBUTATENb ITOCTOSHHOTO TOKAa), HCIIONB3Ys 3HAHHUA O
CBOMCTBaX (PM3NYECKUX SABJICHUH M HEOOXOANMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;

—pacrmo3HaBaTh IPOCTHIE TEXHIHYECKUE YCTPOICTBA M M3MEPUTENbHBIE TPHOOPHI IO CXeMaM M CXEMAaTHIHBIM
pUCyHKaM (KHIKOCTHBI TEPMOMETp, TEPMOC, ICHXPOMETP, THUTPOMETp, IBUTATENb BHYTPEHHETO CrOPaHWS,
IEKTPOCKOII, PEOCTAT); COCTABIATH CXEMBl ODICKTPHUYECKUX LEMEeH C TOCIEeNOBAaTeIbHBIM U MapalIeIbHBIM
COEAMHEHUEM 3JIEMEHTOB, Pa3jInyasi yCIOBHbIE 0003HAYEHHSI JJIEMEHTOB IEKTPUUECKHX LIETIEH;



—TIPUBOANTEH MPHUMEPHI/HAXOIUTh MHAOOPMAIMIO O TPHMEpax MPaKTHIECKOTO HCIIONB30BAaHMS (UINIECKUX
3HAHWHA B TIOBCEIHEBHOW JKM3HM IJIsi obOecriedeHHus 0e30MacHOCTH TMPH OOpameHuH ¢ MpHOOpaMH W TEXHUIECKHUMH
YCTPOWCTBAMH, COXPAHEHUS 3T0POBBS M COONIOICHIS HOPM SKOJIOTHIECKOTO ITOBEICHHS B OKpYKaIoIIel cpeae;

—OCYIIECTBIATh MMOUCK MH(OpMAIK (PH3HIECKOT0 CoIepKaHus B ceTh VIHTepHET, Ha OCHOBE MMEIOIIMXCS
3HaHUM W TyTEM CpaBHEHHS JOINOJHHUTENIBHBIX WCTOYHHKOB BBIICIATE HWH(POPMALNIO, KOTOpas SBJISACTCS
MPOTHBOPEYMBOMN HIIH MOXKET OBITh HEJIOCTOBEPHON;

—MWCIOJb30BaTh MpPH BBIMOJIHCHUN YYCOHBIX 3aJaHUil HAyYHO-TOMYJSAPHYIO JIUTEPATypy (U3UIECKOTO
COJICpXKaHUs, CIIPABOYHBIC MAaTEPHUANbI, PeCypchl ceTH MHTepHET, BlajeTh NpuéMaMH KOHCICKTHPOBAHUSA TEKCTA,
npeoOpa3oBanus HHGOPMAIIMU U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

—co03/71aBaTh COOCTBCHHBIC INHCHMCHHBIC M KpPATKUEC YCTHBIC COOOIICHUs, 0000mmas wuHPOpPMAIUIO H3
HECKOJBKUX MCTOYHUKOB (DU3UUECKOTO COJNCPKAHUSA, B TOM YHKCIIC MYyOJMYHO TPEACTABNIATH PE3yJIbTAThl MPOCKTHON
WIA WUCCIIEAOBATEIBCKON NESITEIBHOCTH; MPH STOM I'PaMOTHO HCIIONB30BaTh M3YYCHHBIM MOHATHIHBIN ammapaT Kypca
(u3MKH, COMPOBOXKATH BEICTYIICHHE TIPE3CHTALINEH;

—TIpH BBHIIOJTHEHUH YISOHBIX MPOEKTOB W UCCIICAOBAHUN (DU3WIECKHUX MPOIIECCOB PACTIPENEISATE 00S3aHHOCTH
B TPYIIIE B COOTBETCTBHH C ITOCTABJICHHBIMHU 33Jja4aMH, CJICANUTH 32 BHIIOJIHEHUEM IIJIaHA EHCTBUI U KOPPEKTHPOBATh
€ro, aJeKBaTHO OICHUBATh COOCTBEHHBI BKJIAaN B JCSATENBHOCT TPYIIIBL, BBHICTPAUBATh KOMMYHHUKAaTHBHOE
B3aMMOJICHCTBHE, MPOSBIISSl TOTOBHOCTH Pa3peliaTh KOHQIUKTHI.

9 KJIacc

IIpenMeTHBIC pe3ynbTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTpaxkaTh C(HOPMHPOBAHHOCTh Y OOYYAIOIIMXCS
YMEHUN:

—WCIONBb30BaTh TOHITHSA: CHCTEMa OTCYéTa, MaTepHalibHas TOYKA, TPACKTOPHs, OTHOCUTEIHHOCTH
MEXaHUYECKOro JBIDKeHUs, aedopMarus (ympyras, IUIacTUYecKas), TPEHHE, ICHTPOCTPEMHUTEIBHOE YCKOpPEHHE,
HEBECOMOCTH U MEPerpy3KH; ICHTP THKECTH; aOCOMIOTHO TBEPAOE TEJO, IEHTP TSHKECTH TBEPIOTO TENla, pABHOBECHCE,
MeXaHUYeCKHe KoJeOaHUS M BOJHEI, 3BYK, WH(PPA3BYK M YIBTPA3BYK; AJIEKTPOMArHUTHBIC BOJHBI, IIKalla 3JIEKTPO-
MarHUTHBIX BOJIH, CBET, OJH30PYKOCTb M NAIBHO30PKOCTB, CIIEKTPHI WCIYCKAaHUWS ¥ TOTIOMICHUS; aibda-, OeTta- u
raMMa-M3JIydeHIsI, H30TOTIbI, SAepHAast YHEPTeTHKA,;

—pa3nuyate SBICHUS (paBHOMEpPHOE M HEpaBHOMEPHOE NPSMOJMHEHHOE IBI)KCHHE, DPaBHOYCKOPEHHOE
MIPSIMOJIMHEWHOE BIDKCHHE, CBOOOIHOE MMaJIcHHE TeJl, paBHOMEPHOE IABIDKCHHE 10 OKPY)KHOCTH, B3aUMOJICHCTBUE TEIl,
PEaKkTUBHOE JBWKEHHE, KoJieOaTeIbHOE JBIDKEHHE (3aTyXalollue U BBIHY)KJICHHBbIC KOJIeOaHUs), pe30HAHC, BOJHOBOE
JIBI)KEHUE, OTpakeHHE 3BYyKa, MNPSIMOJMHEHHOE paclpoCTpaHEHHE, OTpaKeHHWE M IPEeJOMJIEHHE CBeTa, IOJHOE
BHYTpPEHHEE OTpPaKCHHE CBETa, pasjoKeHHe OeJOoro CBeTa B CHEKTP U CIOKEHHE CHEKTPalbHBIX I[BETOB, AUCIEPCHUS
CBETa, E€CTECTBEHHAs paJUOaKTHUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOrO CIEKTpa U3My4YeHUs) MO OMUCAHHMIO UX
XapaKTePHBIX CBOMCTB U HAa OCHOBE OIBITOB, ICMOHCTPUPYIOIIUX JaHHOE (HU3NUECKOC SBIICHHE;

—pacro3HaBaTh MPOSBICHHEC W3YUYCHHBIX (U3MUSCKUX SBICHUH B OKpYyKarolmeM Mupe (B TOM YHCIC
¢u3ndeckre SBICHUS B PUPOE: MIPUINBEI M OTJIUBHL, NBIDKEHHUE IIaHeT COMTHEYHON CUCTEMBI, PEaKTUBHOE JIBIDKCHIC
JKUBBIX OPTaHU3MOB, BOCTIPHATHE 3BYKOB KUBOTHBIMH, 3eMJICTPSICCHHE, CEHCMITYECKIE BOJIHBI, IyHAMH, 3XO0, I[BETA Tell,
ONTHYECKHE SIBJICHHS B MPUPOIC, OHMOIOTHYECKOE eHCTBHE BHUAMMOTO, YIBTPa(UOIETOBOTO W PEHITEHOBCKOTO
W3TYYCHUH; C€CTECTBCHHBIM PAaTUOAKTHUBHBIN (OH, KOCMHYECKHE Iy4d, PaTUOAKTHBHOE H3IyUYCHHE MPUPOITHBIX
MUHEpAJIOB; ACUCTBHE PaJMOAKTHBHBIX M3ITYYCHHH Ha OpraHH3M YeJOBEKa), MPH STOM IEPEBOAUTH MPAKTHICCKYIO
3a/a4y B y4eOHYIO, BBIICIIATh CYIIIECTBCHHBIC CBOMCTRA/IPU3HAKN (DU3MYCCKUX SIBIICHHIA;

—ONKCHIBATh H3YYCHHBIC CBONCTBA Tel U (DU3MUYCCKHE SIBJICHUS, UCIONB3Ys (PH3MUSCKHE BEIIMYHMHBI (CPEIHSISL
Y MTHOBEHHAasl CKOPOCTh TeJla MPU HEPABHOMEPHOM JIBI)KEHUH, YCKOPEHHUE, TepeMellieHue, MyTh, YII0Bas CKOPOCTh,
CHJIa TPEHHUs, CHJIa YIPYTOCTH, CHJIA TSKECTH, YCKOpEHHEe CBOOOTHOTO TMAJCHHUs, BEC TeNa, UMIYJIbC Teja, UMITYJIbC
CUJIBI, MEXaHW4Yeckas paboTa W MOIIHOCTb, MOTEHIIMATbHAS JHEPTUsl Tela, MOJHATOTO HaJl TMOBEPXHOCTHIO 3EMIIH,
MOTEHIMAIbHAST YHEPTUS CIKATON MPYIKUHBI, KHHETHYCSCKAs SHEPTHs, TIOJTHAS MEXaHWIECKasi SHEPIHsl, TIEPHO U YacTOTa
KOJIeOaHUH, [UIMHA BOJHBI, TPOMKOCTH 3BYKa M BBICOTAa TOHA, CKOPOCTH CBETA, MOKA3aTeNb MPEIOMIICHUS CPEIBI); TIPU
OTIMCAaHWH MTPABUIHHO TPAKTOBATH (PU3UIECKUI CMBICT UCIIONB3YEMbBIX BEIHYNH, 0003HAUCHHS U SAUHUIIBI (PU3UICCKUX
BEJIMYMH, HAXOIUTH (OPMYIBI, CBS3BIBAIOIINC NAHHYIO (DH3MUYECKYIO BEIWYHHY C JPYTHMMH BEITUYWHAMH, CTPOUTH
rpadMKu H3YYCHHBIX 3aBUCUMOCTEH (PU3MYECKUX BETUYNH;

—XapaKTepru30BaTh CBOIMCTBA Tell, (PU3NIECKHE SBICHUS U MPOIECCHI, UCTIONB3Ys 3aKOH COXPAaHCHUS YHEPTUH,
3aKOH BCEMHUPHOTO TSATOTSHISI, IPUHIIHII CYIIEPTIO3UIIUH CHII, IPUHITUI OTHOCUTENBHOCTH [ anmiest, 3akoHbl HpioTOHa,
3aKOH COXPaHEHUS HMITYJIbCa, 3aKOHBl OTPAKEHUS M TPEIOMJICHHS CBETa, 3aKOHBI COXpaHEHWs 3apsoBOTO U
MacCOBOTO YHCEI MPH SIEPHBIX PEAKIUAX; MPU dTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3alUCHIBATh €r0
MaTeMaTHYeCKOe BhIPAKECHHUE;

—OOBACHITh (PU3UUECKUE IMPOIECChI M CBOWCTBA TENl, B TOM YHCJIC U B KOHTEKCTE CHUTYAI[HMi IMPAKTHKO-
OPHEHTHUPOBAHHOTO XapaKTepa: BBISABIIATH MIPUIUHHO-CIICICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX
IIaroB ¢ OMOPOX Ha 2—3 M3YYCHHBIX CBOMCTBA (PU3NICCKUX SBICHUHN, PU3MUCCKIX 3aKOHOB HIIH 3aKOHOMEPHOCTEH;

—pemaTh pacuéTHBIC 3a7adu (OMHpAroIIHecs Ha CHCTEMY W3 2— 3 ypaBHEHHIA), UCIONB3YS 3aKOHBI U
(hopMyIbl, CBS3BIBArONIUE (PU3NICCKHUE BEITUYMHBI: Ha OCHOBE aHAIHM3a YCJIOBUS 3aJlaud 3alHChIBATH KPATKOE YCIOBUE,
BBIIBIIAITh HEJOCTAIONINE WM H30BITOYHBIC NaHHEBIC, BHIOMPATH 3aKOHBI M (OPMYIBI, HEOOXOAMMBIC ISl PEIICHHUS,
MIPOBOJIUTH PACYETHI U OLICHUBATH PEATUCTHYHOCTH IMOMYYCHHOTO 3HAYCHHS (PU3NICCKOM BEITHUYUHEI,

—pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOXHO PEIIUTH IMPH MOMOIIM (U3UYECKHX METOJIOB; HCIOIB3YS
OTIMICAHHWE WCCJICJIOBAHUS, BBIICISITH MIPOBEPSEMOE MPENIOIIOKEHNE, OIEHUBATh MPABHIBLHOCTD MOPSIKA TPOBEACHHS
WCCIIeTOBaHUS, IENaTh BEIBOJIBI, HHTEPIPETUPOBATH PE3YIbTATHl HAOIIOACHHUN U OIBITOB;

—TPOBOJIUTH OMBITHI MO HAOMIONCHUI0 (U3MYECKUX SIBICHUN WM (DU3MYECKHX CBOWCTB Tell (M3Yy4YCHHE
BTOpOTO 3aKkoHa HpI0TOHA, 3aKOHAa COXpaHEHHs SHEPTUH; 3aBUCUMOCTH ITepHo/Ia KojiebaHuit

NPY)KAHHOTO MAasTHHKa OT MAacChl TPy3a U JKECTKOCTH MPYKHHBI M HE3aBUCHUMOCTH OT aMIUIUTYIBI MaJbIX
KoJeOaHni; MPSIMOIMHEITHOE pPAacHpOCTpaHEHHE CBETa, pasjoKeHHe Oelloro CBeTa B CIEKTP; M3yUCHHE CBOMCTB



M300paKeHMS B TUNTIOCKOM 3epKaJie M CBOHCTB N300paXeHHsI MPeIMeTa B COOMparoIie JTuH3¢e; HaOII0ACHHE CIUTOITHBIX U
JIMHENYATHIX CTIEKTPOB U3IYUYEHHS): CAMOCTOSTEIBHO COOMpATh YCTAaHOBKY M3 M30BITOYHOrO Habopa 000pYIOBaHWS,
OTHCHIBATH XOJI OIBITA M €T0 Pe3yIbTaThl, (POPMYIHPOBATH BHIBOJIEI,

—TIPOBOJUTH MPH HEOOXOAMMOCTH CEpPHIO MPSIMBIX M3MEPEHHH, ONpeneisis CpeaHee 3HaUCHHE H3MEpsSeMOi
BeNUYHHBI ((POKYCHOE pacCTOsIHUE COOMpArOIIel JTMH3BI); 000CHOBBIBATH BHIOOP CIOCO0a M3MEPEHHS/M3MEPHUTEITHHOTO
pubopa;

—IPOBOAUTH UCCIIEOBAaHUE 3aBUCHMOCTEH (PU3NYECKMX BEJIMYUH C MCHOJIb30BAaHUEM NPSIMBIX W3MEpPEHUI
(3aBHCHMOCTB ITyTH OT BPEMEHHU IIPH PaBHOYCKOPEHHOM JIBIDKEHHM 0O€3 HadalbHOM CKOPOCTH; IepHoja KoyeOaHHi
MaTeMaTUYecKOro MasiTHUKa OT JUIMHBI HHUTH; 3aBHCHUMOCTH YIJla OTpaXEHHs CBeTa OT yIVIa NaJeHus W yria
NPEJIOMJICHUsI OT yIVIa MaJeHUs): IUIAHUPOBATh HMCCIIEOBaHUE, CAMOCTOSTEIBHO COOMpATh YCTaHOBKY, (PMKCHPOBATH
pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH (PU3MUECKHX BEJIMYMH C YYETOM 3aJaHHOM MOTPENIHOCTH M3MEPEHHH B BHIE
TaOIHUI ¥ TpadUKOB, NENaTh BBIBOJIKI IO PE3YIbTaTaM HCCIICAOBAHMS,

—TIPOBOINTh KOCBCHHBIC M3MEpEHHS (PH3MUECKUX BEIWYMH (CPEeOHSsI CKOPOCTh W YCKOPCHHE Tela IIpH
PaBHOYCKOPEHHOM JIBIKCHHH, YCKOpPEHHE CBOOOIHOTO IaieHHS, KECTKOCTh MHPYKUHBI, KOXPPHUIUEHT  TpPEHUSI
CKOJIBXKCHUS, MeXaHUJecKas paboTa W MOIIHOCTh, YacCTOTa M TMEPHUOJ KOJeOaHWH MaTeMaTHIeCKOTO M
MPY>KHHHOTO MAasSTHUKOB, ONTHYECKas CHJa COOMpAromleil JMH3BI, PagroaKkTHBHBIN (OH): IUIAHUPOBATH MU3MEPEHUS,
coOMpaTh IKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIIIOJHSTH U3MEPEHHS, CIIE/TYys IIPEJIOKEHHON UHCTPYKINH; BBIYUCIISATD
3HAYCHHE BEJIMYHMHBI M aHAJIM3UPOBATH ITOJYYEHHBIC PE3YJIbTATHI;

—Cco0Jo1aTh MpaBuiia TEXHUKH 0€3011acCHOCTH IpU paboTe ¢ 1abopaTopHBIM 000PyI0BaHUEM;

—pa3nu4aTh OCHOBHBIC IIPHU3HAKM HM3YYEHHBIX (U3MUECKMX MoOjesel: MaTepHanbHas TO4YKa, aOCOIIOTHO
TBEPZOE TENO, TOYCYHBIH MCTOYHUK CBETA, JIyd, TOHKAs JIMH3a, IUIAaHETapHas MOJENb aToMa, HYKJIOHHAs MOJENb
ATOMHOTO 5171pa;

—XapaKTeprU30BaTh MPUHIUIB JCUCTBUSA M3YYCHHBIX MPHOOPOB M TEXHHICCKUX YCTPOICTB C OMOpPOH HA WX
onucaHuA (B TOM YHUCIIE: CITUAOMETP, JATYHKH MTOJIOKCHHS, PACCTOSHIS U YCKOPEHHUS,

pakeTa, 3XOJOT, OYKH, MEPUCKOM, (hoToammapar, ONTHYSCKHE CBETOBOJIBI, CIIEKTPOCKOII, IO3UMETp, Kamepa
Bunbcona), Hcmob3yst 3HaHUS O CBOHCTBAX (PH3MUECKUX SIBICHUH U HEOOXOIMMEIE (PU3MIECKHe 3aKOHOMEPHOCTH;

—TWCIONH30BAaTh CXEMBI M CXEMAaTHYHBIC PUCYHKH H3YYCHHBIX TEXHHYECKHAX YCTPOWCTB, M3MEPUTCIHHBIX
MpUOOPOB M TEXHOJOTHYECKHX IPOIECCOB MpPU PEIICHHH YYeOHO-TPAKTUIECKUX 3aJad; ONTHYCCKHAE CXEMBI I
MOCTPOEHHSI H300paXKeHUIT B INIOCKOM 3epKaJie ¥ COOMparolei JuH3e;

—IPUBOJMUTH HPUMEPHI/HAXOIUTh WH(OPMALUIO O MpHUMepax MPAKTHYECKOTO HCIOJIB30BAHUS (PU3MYECKUX
3HAHMH B IOBCEIHEBHOM >XM3HM AJsl oOecriedeHus: 0e30MacHOCTH MpU OOpamieHuH ¢ NpudopaMu M TEXHHYECKUMH
YCTPOWCTBAMH, COXPaHEHHSI 30POBbS M COOJIIOICHHSI HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKpYIKaroLel cpee;

—OCYIIECTBIATh MOMCK HH(POPMAIUK (PUIUUCCKOTO COACPKAHHS B CeTH VIHTEpHET, CaMOCTOSITEIBHO
(hopMynHpys IOUCKOBEIH 3allpoC, HAXOIUTh IYTH ONPEACICHUS TOCTOBEPHOCTH MOIYIeHHONH HH(OpMAIH Ha OCHOBE
HMMECIOIINXCS 3HAHUH U TOTIOJTHUTEIHHBIX HCTOYHUKOB,

—TWCIONb30BaTh MPH BHINOJHEHUN YYEeOHBIX 3aJaHUi HAayJHO-TIOMYISIPHYIO JIATEPaTypy (HU3NIECKOTO
COIICpKaHUs, CIIPABOYHBIC MaTEpHANbl, pecypchl ceTh HHTepHET; BiajeTh NmpuéMaMl KOHCHEKTHPOBAHHUS TEKCTa,
npeoOpa3oBaHus HHPOPMAINA M3 OTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

—co037aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIC COOOIICHUS Ha OCHOBE HMH(OPMAIMHM W3 HECKOJIBKHUX
HUCTOYHHUKOB (DPU3MYECKOTO COMCPKAHUSA, MyONUIHO MPEICTABIATh PE3yNbTaThl MPOEKTHOM WIIM HCCIIeI0BAaTEIbCKOM
JIESITeNTBHOCTH; TIPH ATOM I'PaMOTHO HCIOJIb30BATh M3YUEHHBIN MOHATHUHHBIN anmapar u3yd4aeMoro paszaena GU3ukd U
COTIPOBOXKJATh BBICTYIUICHHE TpPE3eHTAINeN C y4€TOM 0COOEHHOCTEH ay JUTOPUH CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IIPEJIMETA «®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O

OBPA30OBAHUA
Ne| Tema, pazgen IIporpammHoOe conep:xanne Metoab! u ¢popMbI OPraHu3anuy 00yYeHHsl.
Kypca XapaKTepHCTHKA AesITeIbHOCTH 00y4aloIuXxcst
7 KJACC (68 YACOB)
Paspnes 1. @usuka u eé pojib B IO3HAHUHU OKpYKauero mupa (6 1)
1| ®usuxka — |Puszuka — HayKa O IPUPOJE. BrIsiBIIeHHE pa3IHIAi MKy GU3HISCKIMHI U XUMHYECKHIMHI
HayKa 0 ISIBIE€HUS NPUPOIBL. npeppameHmsiMu (MC — xumus).
npupoae |DPusudeckue sIBISHUS: PacrniosHaBaHue U KinaccupuKanys GU3NIECKUX SIBICHUH:
(2 9) MeXaHUYECKHE, TETUIOBBIE, MEXaHUYECKHX, TEIUIOBBIX, SJIEKTPUIECKUX, MATHUTHBIX U
PIEKTpUYECKHE, MarHUTHBIE, CBETOBBIX.
CBETOBBIE,3BYKOBBIE HaGnroneHue u onvcanue GU3HUSCKUX SIBJICHHI.
2 |®dusnyeckue ®dur3uyeckye BEITNINHEI. Onpenerenne IeHBl AEJICHHUS KAkl N3MEPHTEIBHOTO IpHbopa.
BeJIMYHHBI N3mepenne pusnyeckux l3MepeHrne TUHEHHBIX pa3MepoB Tel U NMPOMEXYTKOB BPEMEHH C
(2u) BenuuuH. Pusnueckue yaérom morpemHocteil. MI3mMepeHne 00bEMa KUIAKOCTH U TBEPIOTO
npudopsl. IlorpemrHocTs rena. MI3MepeHne TemrepaTypsl IpH ITOMOIIH JKUAKOCTHOT'O
usMepeHuid. MexxayHapoaHasl ([TepMOMETPA M JaTUHUKa TeMIIEpaTyphl. BrlomHeHNEe TBOpUECKUX
cHCcTeMa eIMHMUI] 3aaHuil 1O MOKMCKY CIIOCOOOB M3MEPEHHUs HEKOTOPHIX (pu3nyeckux
XapaKTePHUCTUK, HAIPUMEDP Pa3MepOB MaIbIX 00BEKTOB (BOJIOC,
[IPOBOJIOKA), yAATIEHHBIX OOBEKTOB, OOJIBIITUX PACCTOSHUI, MaJIBIX
MpoMeXyTKOB BpeMeHH. OOCyKIeHHe IpejIaraeéMbIX CIIOCO00B
3 [EcrectBenno- |Kak ¢m3uka u apyrue ecrect-  [BeImBmkeHHE THIIOTe3, OOBSICHSIIOMNX IIPOCTHIE SIBICHUS,
HAYYHbIIT BEHHBIC HAyKH U3y4aloT IPUPO- [HAIPUMeEDP: T0YEeMy OCTaHABIIMBACTCS IBIDKYIEECs IO
MeTo/ iny. EcTecTBEeHHO- Hay4YHBII FOPU30H-TalIb-HOM MTOBEPXHOCTH TEJIO; TOUEMY B KAPKYIO
TO3HAHMA METOJ IMO3HaHUS: HAOIIOACHHE, [[IOTOly B CBETJION OEKAE IIPOXIagHei, 9eM B TEMHOM.
(2 9) ITOCTaHOBKA Hay4HOro Bompoca, [[Ipemnoxxenue croco®oB MPOBEPKU THIIOTES.
BBIIBI)KCHUE TUIIOTE3, [IpoBeneHne HMCCIEAOBAHUS 1O NPOBEPKE KAaKOH-THOO THUIOTE3HI,
PKCIIEPUMEHT IO NIPOBEPKE HaInpuMmep: JaJIBHOCTh nonéra  IIapuKa, IIyIIEHHOI'O
HITOTE3, 00ObSICHEHUE FOPU30HTAIBHO, TeM OO0JIbIlIE, YeM OOJIbIIIEe BBICOTA ITyCKa.
HaOJI0/1TaeMOT0 SIBJICHHUSI. [TocTpoenue npocTeimunx Moaenel Gpu3ndecKux sIBICHAN (B BUIC
Onucanne GU3NIECKUX [PUCYHKOB WJIM CXE€M), HalpuMep NajJeHue IpeaMeTa;
SIBJIEHUH C IOMOILIBIO MOJIEJIEeN  [IPsMOJMHENHOE pacIpOCTpaHEHUE CBETa
Paszznen 2. lleppoHayajbHble CBeleHHsI 0 cTpoeHuu Bemectsa (5 v)
4 Ctpoenne ATOMBI U MOJICKYJIBI, UX HaGmonenne 1 MHTEpIpeTanys ONbITOB, CBHIACTEILCTBYIONINX 00
BelllecTBa pa3Mepsbl. OIBITHI, ATOMHO-MOJIEKYJIIPHOM CTPOECHUU BEILECTBA: OIBITHI C
(1 9) JTIOKA3BIBAIOIINE TUCKPETHOE [PAaCTBOPEHUEM pa3JIMYHBIX BElIECTB B Boje. OLieHKa pa3MepoB
CTPOEHHE BEIIECTBA ATOMOB M MOJIEKYJI C HCIIOJIb30BaHUEM (oTorpaduii, morydeHHbIX
Ha aTOMHOM CHJIOBOM MHKpockore (ACM).OnpenencHue pasMepos
MaJIbIX Tel
5 |IBukenune JIBIIKEHUE Y4acTHULl BEILIECTBA. Habmonenne u o0bsicHeHHE OPOYHOBCKOT'O BIKEHUS U SIBICHUS
1 B3auMO- CBs13b CKOPOCTH JIBUKECHUS nmuddy3un.
ImeiicTBHE YaCTHI] C TEMIIEPaTypoH. IIpoBenenne 1 0OBACHEHHE OMBITOB MO HAOJIIOIEHHUIO TEINIOBOTO
YacTHI BpoyHnoBckoe nBukeHUe. pacuIMpeHus razos.
BelecTBa Auddysus. Bzanmoneiicteue [IpoBenenne u 0OBsCHEHHE OMBITOB MO OOHAPYKEHUIO CHII
(24) YaCTHI] BEIIECTBA: MIPUTSDKEHHE | MOJIEKYIIIPHOTO MPUTSDKEHUS U OTTAIKUBAHUS
M OTTAJKHBAHHE
6 |Arperat- ArperaTHbI€ COCTOSIHUSA Ornrcanre (C UCTOJIB30BAHUEM IPOCTBIX MOJENEH) OCHOBHBIX
Hble BEIIIECTBA: CTPOEHUE I'a30B, pa3Iuyuuii B CTPOCHUH Ta30B, )KUAKOCTENH M TBEPABIX TEI.
COCTOSTHHSI JKUJIKOCTEH U TBEPIBIX OOBsICHEHUE MAJIOH C)KMMAEMOCTH JKHJIKOCTEH U TBEPIBIX TeJ,
BelecTBa (KpHCTAIITNYECKUX) TEJl. OOJBIION Co)kMMaeMOCTH ra3oB. OObICHEHHE COXpaHEeHUsT (HOPMBI
(29) Bzaumocss3s Mexay TBEPABIX TNl U TEKy4YeCTHIXKUIKOCTH. [IpoBeieHre OMbBITOB,
CBOIICTBaMU BEIIECTB B Pa3HbBIX | JOKa3bIBAIOIINX, YTO B TBEPJIOM COCTOSIHUU BOJBI YACTHIIBI
arperaTHBIX COCTOSIHHSIX B UX HaXOAATCS B CPEIHEM Jaiblle IpyT OT Apyra(IJIoTHOCTh
aTOMHO-MOJIEKYJISIPHBIM MEHBIIIE), 9€M B )KUIKOM. Y CTAHOBIICHHE B3aHMOCBSI3H MEXy
crpoerneM. OcoOeHHOCTH OCOOCHHOCTSIMH arperaTHBIX COCTOSIHUI BOJBI M CYIIECTBOBAHHUEM
arperaTHBIX COCTOSTHUM BOIBI BOIHBEIX opraHu3MoB(MC — Ouomnorusi, reorpadus)
Paznes 3. JIBuskeHue U B3aumMojeiicteue teJ (21 4)
7 [Mexanuuec- MexaHn4eckoe JBUKEHHE. ccnenoBaHue paBHOMEPHOI'O JBUXKEHHUS U ONpeAesIeHUue ero
Koe PaBHOMepHOE 1 HepaBHOMEpHOE [Mpu3HaKoB. Habmronenne HepaBHOMEPHOTO IBMKEHUS U
IMBUIKEHIE nBmxeHne. CKOpOCTb. OTIpeieTICHHEe eTOOTININN OT PaBHOMEPHOTO JBHKCHHS.
(3u) CpenHsisi CKOpOCTH IIPH He- Perrenre 3aad Ha OIpeJENIEHNE IyTH, CKOPOCTH M BPEMEHH
paBHOMEPHOM JABIDKEHHH. Pacy€T|paBHOMEPHOTO IBMKEHUSI.
IIYTU U BPEMEHU JIBUKCHUA AHanu3 Fpa(bHKOB 3aBUCHUMOCTH ITYTH U CKOPOCTHU OT BPEMEHU
8 | Huepuus, SIBneHue uHepIuu. 3aKoH OObsiCHEHHE ¥ IPOrHO3UPOBAHKE SBJICHHH, 00YCIOBICHHBIX
Macca uHepiuu. B3aumonelicTue Ten MHEpIHeH, HallpuMep: YTO MPOUCXOANT HPH TOPMOKEHHUH HUITH PE3KOM
MJIOTHOCTH KaK NPUYMHA N3MEHEHHsI CKOPOCTH| MaHEBpE aBTOMOOWIIS, TOYEMY HEBO3MOXKHO MTHOBEHHO NPEKPaTUTh
4q) IBIDKEHHMS Telsl. Macca Kak Mepa JIBIDKEHHE Ha BEJIOCHUIIE/Ie MM caMoKate U T. 1. [IpoBenenue u ananmm3
HWHEpTHOCTH Tena. [ImoTHOCTH OIIBITOB, IEMOHCTPHUPYIOIINX N3MEHEHHE CKOPOCTH ABIIKCHUS Tella B
BemecTBa. CBSA3b INIOTHOCTH C pe3yabTaTe ISHCTBHS HA HETO APYruX Tel. Pemrenwe 3amad Ha
KOJIMYECTBOM MOJIEKYJI B €IMHUIIE | OIpeJeIeHHe MacChl Tela, ero o0b&Ma U moTHocTH. [IpoBeenue u
O6’béMa BEIIICCTBA AHaJIM3 ONBITOB, AEMOHCTPUPYIOLINX 3aBUCUMOCTb U3BMEHCHMUS
CKOPOCTH TeJla OT €r0 Macchl Ipu B3auMoJiecTBIM Tel. M3mepernue
Macchl TeJa pasIuyHbIMU criocobamu. Omnpesienenye MIOTHOCTH Tena B
pe3yabTaTe H3MEPEeHNsI €ro Macchl 1 00bEMa




9| Cwia.Buabl | Cuia Kak XapaKTepUCTHKA M3yyeHne B3aMMOJICHCTBHUA KaK IPUYMHBI M3MEHEHUS CKOPOCTH TeJa UK
cuII B3anMojencTBus Ten. Cuma ero nedopmaruu. OnucaHue peaabHbIX CUTYALMil B3aUMOJICHCTBHS Tell C
(144) YIPYrocTu 4 3akoH I'yka. MOMOILBIO MOZIENEH, B KOTOPBIX BBOJHUTCS MOHATHE U N300pa’KeHUE CUIIBL.
W3mepeHne cuitbl ¢ TOMOLIBIO M3ydenue cusl ynpyrocTtu. McciaenoBaHue 3aBUCHMOCTH CHITBI YIPYTOCTH
JMHAMOMETpa. SIBleHne TATOTEHNUs|0T yAJIMHEHUS] PE3NHOBOTO IIHYpa WK MPYXUHBI (C TOCTPOSHUEM
u cuta Tspkectd. Crina TSDKECTH Ha [rpaduka). AHaJIM3 IPaKTHUSCKUX CUTYAIUi, B KOTOPBIX MPOSIBISETCS
Ipyrux miaHerax. Bec Tena. IMeliCTBUE CHIIBI YIPYroCTH (YIPYTOCTh MST9a, KPOCCOBOK, BETOK JIepeBa
Hesecomocts. CroxeHue cui, IMp.). AHAIN3 CUTYALi, CBSI3aHHBIX C sIBICHUEM TsroTeHns. OObscHeHNne
HAaIpaBJICHHBIX 110 OJHOM NPsIMOH. |OpOUTAIBHOTO JBIKEHHMS IUTAHET C HCIIOJIB30BAaHNUEM SIBICHHS TATOTEHHS U
PaBHopelicTBytomas cun. Cuna  akona uaepuun (MC — actporomus). Mi3mepenue Beca Tesia ¢ HOMOLIbIO
TpeHus. TpeHne CKONbXEeHUS U imuaaMoMeTpa. OOOCHOBaHKE ATOTO COCO0a U3MEpEeHUsI. AHAIIU3 U
TpeHHe 1nokost. TpeHne B MpUPOAe [MOASTHPOBAHUE SIBICHUSI HEBECOMOCTH. DKCIIEPUMEHTAIBHOE MOTy4eHHE
U TeXHHUKE MpaBKIa CIOKEHUS! CHJI, HANPaBICHHBIX BJOJIb OJHOM MPsSMOiA.
OmnpeneneHne BeINIUHEI PaBHOJICHCTBYIOMIEH ciil. M3ydeHne cuitsl TpeHus
CKOJIBXKEHHMS M CHITBI TPEHUS IOKos1. ViceetoBaHNe 3aBUCHMOCTH CHIIBI
TPEeHHMsI OT Beca Tella ¥ CBOMCTB TPYIIMXCS MOBEPXHOCTEH. AHAIN3
MPaKTUIECKUX CHTYalUi, B KOTOPBIX MPOSIBISIETCS ASHCTBHE CHIIBI TPEHMS,
MCTIOB3YIOTCS CIIOCOOBI €€ YMEHBIISHUS WU YBEeIUUeHus (KaTaHue Ha
ITbDKaxX, KOHbKaX, TOPMOXKEHUE aBTOMOOHIIS, HCIIOJIb30BAaHUE
[IOIIUITHUKOB, TJIABAHWUE BOAHBIX KHUBOTHBIX U JIp.) (MC — Ouonorus).
Permenue 3a1a4 ¢ HCHOIB30BaHUEM (POPMYIT IS pacuéTa CUIIBI TKECTH,
CHJIBI YIIPYTOCTH, CHIIBI TPSHUS
Pa3znen 4. laBieHue TBEPABIX Tell, JKUAKOCTeH H ra3os (21 4)
10|)1aBienue. Jasnenune. CriocoObl IAHaN3 U OOBSICHEHUE ONBITOB U MPAKTHYECKUX CUTYAIU,B
[lepenaua YMEHBIICHUS U yBEITUICHUS KOTOPBIX MPOSIBIISIETCS cuiia aaBieHusi. O00ocHOBaHHE cIOCO00B
InaBaeHust napieHus. JlaBieHue rasa. YMEHBIICHUSI ¥ yBEIUICHHS JaBJICHUs. M3yueHne 3aBUCUMOCTH
TBEPABLIMU 3aBHUCHMOCTB JaBJICHHUS Ta3a0T |1aBJICHHUA raza oT 00béMa u Temneparypsl. Mzydenne
TeJaMH, 00BEMa 1 TeMnepaTyphl. 0COOCHHOCTEH Iepenadn JaBJICHUs] TBEPIBIMH TEIAMH,
PKHTIKOCTSAIMHU Ilepenaua naBneHust TBEPbI- PKUAKOCTSIMU U razamu. OOOCHOBaHHE Pe3yJIbTaTOB OIBITOB
U razamu MH TeJIaMH, KUIKOCTSIMU U OCOOCHHOCTSIMH CTPOEHHSI BEIIECTBA B TBEPIOM, KUAKOM
(Bv) razamu. 3axoH [lackais. M Ta3000pa3HOM COCTOSIHUSIX. DKCIIEPUMEHTAIBHOE JOKa3aTEIbCTBO
IIHeBMaTHUEeCKHE MAIIMHBI. 3akoHa Ilackass. Pemenue 3ana4d Ha pacuéT naBJieHUs] TBEPIOTO TEJIA)
11| JdaBnenue 3aBHCUMOCTH JABIEHHS KUIKOCTH |HIccaeoBaHue 3aBUCHMOCTH JIaBJICHUS )KUAKOCTH OT IIyOUHBI
JKUIKOCTH OT TJTyOHHBI IOTPYKEHHSI. MOTPYKEHUS U IIIOTHOCTH XuaKkocTH. Habmonenue u o0bscHeHNne
(CR] I'mppocrarnyueckuit mapamokc. THIPOCTaTHYECKOro Mapagokca Ha OCHOBe 3aKkoHa [lackans. Mzydenue
Coobmiaronuecs: cocybl. coo0Imaromuxcs cocyoB. Pelenue 3a1a4 Ha pacyéT qaBlICHUS
I'mppaBnuyueckne MeXaHU3MEI bkuaKocTH. OOBsSCHEHHE IPUHIUITA TEHCTBUS THAPABINIECKOTO Ipecca.
IAHANN3 ¥ OOBSICHEHNE IPAKTUYECKUX CUTYaLUH, IEMOHCTPHUPYIOIINX
[POSIBIICHHE JIaBIICHHS JKHIKOCTH M 3aKoHa [lackais, HanpuMep
[IPOIIECCOB B OPraHU3Me MpH TIyO00KOBOIHOM HbIpsiHHK (M C-6nomorus)
12|Armocdep- IATmMocdepa 3emnn 1 aTMoc- DKcnepuMeHTaIbHOE 0OHApYKeHHEe aTMOC(HEPHOTO TaBIICHUS.
Hoe (beproe nasnenue. [IprmanHb Amnanmns 1 00BbsSCHEHHE ONBITOB U MPAKTHIECKUX CUTYyaIlNH,
lmaB1eHue CyILIECTBOBAHHUS BO3YIIHOM CBSI3aHHBIX C JeHCTBHEM aTMOC(EPHOro TaBICHUS.
(6 1) o6ostoukn 3emun. OnbiT Top- OOBbsiCHEHHE CyIIECTBOBaHUS aTMOC(epbl Ha 3eMile U HEKOTOPBIX
puden. MsmMepeHue aTMoc- IUTaHeTaX UK €€ OTCYTCTBUS Ha Apyrux miuanerax u Jlyne(MC
(bepHOrO NaBeHMUs. 3aBUCH- — reorpadusi, aCTpPOHOMHUS).
IMOCTB aTMOC(EPHOTO JABICHHUS OOBsicHeHHEe U3MEHEHUS TUIOTHOCTH aTMOC(HEPHI ¢ BBICOTOH U
OT BBICOTHI HAJl yPOBHEM MODSI. 3aBHCUMOCTH aTMOC()EPHOT0 TaBJIICHUS OT BBEICOTHI.
[TpuGOpHI 715 U3MEPEHUS Pemenue 3amay Ha pacuér aTMOC(hEpPHOrO JaBIICHHUS.
aTMocdepHOTO HaBiIeHUs. W3ydeHne ycrpolicTBa 6apoMeTpa-aHEpOHa.
13| JleiictBue JlelicTBHe )XUAKOCTHU U r'a3a Ha (DKCcIIepUMEHTaIbHOE 00HApYyXKEeHUe NeUCTBUS )KUAKOCTH U ra3a Ha
KUAKOCTH TOrpy>XEHHOE B HUX TEJIO. rorpy€HHoe B HUX Teso. OnpeeseHne BbITaIKUBAIOIIEeH CHIIBI,
¥ rasa Ha BerrankuBatomas (apxuMesioBa)  |IeHCTBYOLIEH Ha TeJ0, OTPYKEHHOE B )KUIKOCTh. [IpoBeneHue u
norpy:xéun | cuia. 3akoH Apxumena. Ilnapanue 06Cy K IE€HUE OMBITOB, IEMOHCTPHPYIOMIUX 3aBUCHMOCTD BBITAIKMBAIOLIEH
oe B HUX Ten. BoznyxomnaBanue CHITBI, ISHCTBYIOMNIEH Ha TEJIO B KUIKOCTH, OT 00bEMa OTPYKEHHOU B
Tes10 PKHJIKOCTB JacTH TeNa M OT IUIOTHOCTH xuakocTH. MccnenoBanne
(7 9) 3aBHCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOH B )KUAKOCTH YaCTH
rena. Penrenue 3aa4 Ha IpHMMEHEHNE 3aKOHA ApXUMEZa U YCIIOBUS
rutaBaHus Tenn. KoHcTpynpoBaHne apeoMeTpa Wi KOHCTPYHPOBAHHUE JIOIKH
1 onpezeneHye e€ rpy30noAbEMHOCTH.
Paznen 5. Paora u MomHoOCTh. JHeprus (12 1)
14( PaGora u Mexanundeckas pabora. (OKCIIEpIMEHTAIBHOE OIIPE/IEIICHNE MEXaHNIeCKOH paboTHI CHIIBI
MOIIHOCTH | MomHOCTH TSDKECTH TIPH TTaIeHUH Teja M CIUIBI TPEHUSI IIPH PaBHOMEPHOM
(34 [epeMEICHUH Tejla 10 TOPU30HTAIIBHOM ITOBEpXHOCTU. Pacuér
MOILIHOCTH, pa3BUBaeMOM MpU NMoAbEME MO JiecTHULIE. Penienne
3amad Ha pacy€T MEeXaHHYECKOW paboThl ¥ MOIIHOCTH.




15 Ipocteie [[IpocTeie MexaHU3MBI: pbryar,  |OmnpenencHUe BBHIUTPHIINIA B CHUJIE MPOCTBIX MEXAaHH3MOB Ha
MeXaHM3MBbl [0JIOK, HAKJIOHHASI TIJIOCKOCTb. [IpUMepe phluara, IMOABUKHOTO M HETIOABUKHOTO OJIOKOB,
(5 4) [IpaBuiO paBHOBECHUs pblYara.  [HaKJIOHHOM IUIOCKOCTU. McciienoBanue ycjioBus paBHOBECHS
IIpuMmeHeHne paBuIa peryara. O6Hapy>keHHE CBOICTB IMIPOCTHIX MEXAHU3MOB B
[PaBHOBecHs pblyara K OJIOKy. [Pa3IMYHBIX THCTPYMEHTAX U MPUCIIOCOOIEHUSX, UCTIOIb3yEMBIX B
«30JI0TO€ MPABUIIO» MEXAHUKH. [OBITY U TEXHUKE, a TAaK)Ke B KUBBIX oprannm3sMax (MC —
IKILJI mpocThIX MEXaHU3MOB. Orostorys). DKCIIepUMEHTAIEHOE T0KA3aTeIbCTBO PAaBEHCTBA paboT
[IpocTble MeXaHU3MEBI B OBITY I [[IPH IIPUMEHEHUH ITPOCTHIX MexaHu3MoB. Onpenenenue KI1J{
rexHuke. Peruaru B Tene HAKJIOHHOI IIJIOCKOCTHU. Pemenue 3a1a4 Ha IpUMEHEHHE IIpaBUIIa
uesoBEKa aBHOBecus pbruara nHa pacuét KIT/
16| Mexanuue Kunerndeckas u MoTeHIMaNbHAsT | OKCIIEPUMEHTAIbHOE ONpeIeNIeHHe H3MEHEHHSI KHHETHUECKOH 1
cKast sHeprus. [Ipespamienue ogaoro MOTEHIMATbHON SHEPTHHU TeNa MPU €r0 CKaThIBAHUH MO HAKJIOHHOM
JHeprus BUJIa MEXaHUYECKOW PHEPTUH B mwiockocTu. PopMyIUpOBaHUE HA OCHOBE UCCIIECJOBAaHHS 3aKOHA
(CR] Jpyroil. 3aKoH COXpaHEeHUs U COXpaHEHUsI MEXaHUYECKOH SHEepruu.

WU3MCHCHUSA SHEPIrUu B MEXaHUKE

O6Cy)KZ[eHI/Ie TpaHul] IPUMEHUMOCTHU 3aKOHA COXpaHCHUS SHEPIUHU.
Pemrenne 3aJia4 C UCNOJIb30BAHUEM 3aKOHA COXpPAaHCHUSI SHEPI'UH.

Pe3epB Ha Becb y4eGHbI rog — 3 4

8 KJIAC

C (68 YACOB)

Pasnea 6. TeruioBblie siByieHust (28 u)

Ctpoenue
M CBOliCTBa
BellleCTBA
79

(OCHOBHBIE MTOJIOKEHUS
MOJIEKYIAPHO-KHHETHUECKOH
[TEOPUH CTPOCHUSI BELIECTBA.

Macca 1 pa3Mepbsl aTOMOB

158 MOJIEKYJL. OmBITHI,
MOATBEP)KAAIOIINE OCHOBHBIE
[MOJIOKEHUS MOJICKYJIPHO-
KMHETUYECKON TEOPUH.

Monenu TBEPIOTO, KHUIAKOTO

1 Ta3000pa3HOTO COCTOSHUM
BemecTa. Kpucranmuueckue

m  amopdHble  TBEPABIE  Tena.
OOBsiCHEHHE CBOCTB rasos,
PKHOKOCTEH W TBEPIOBIX Tl Ha
OCHOBE NOJIOXKEHUH
MOJIEKYIAPHO-KHHETUIECKOH
[TEOpHUH.
CMaunBanue U
[SIBJICHHSI.
TennoBoe paciupeHue u cxaTue

KalmIAPHBIC

HalOntofeHHe W MHTEPNPETAlMs  OIBITOB, CBHUACTENBbCTBYIOIIHX 00|
ATOMHO-MOJIEKYJIIPHOM CTPOCHHM BEILECTBA: OIBITHI C PAaCTBOPEHHEM|
[Pa3IMYHBIX BEIIECTB B BOJE. PelieHue 3a1ay M0 OLICHUBAHUIO KOJIMYECTB
ATOMOB WM MOJIEKYJ B €QUHHIE OO0BEMa BemecTBa. AHaIHM3 TeKCT:l
IMPEeBHUX aTOMUCTOB (Harpumep, ¢pparmenTa mosmsl Jlykperms «O npupose)
Belel») C M3JI0KEHHeM OOOCHOBAaHWH aTOMHOW THIIOTE3bl (CMBICIOBOE
uteHue). OIeHKa YOEIUTEILHOCTH 3TUX 000oCcHOBaHWil. OOBICHECHHE
OpOYHOBCKOTO ABHKEHUS, ABJICHUS AUPDY3UU U Pa3NUIAil MKy HUMH Ha)
OCHOBC TIOJIOKGHHH MOJICKYJISIPHO- KHHETHYECKOH TEOPUHM CTPOCHHUS
BeniecTBa. O0BbsICHEHNE OCHOBHBIX PA3IM4Uil B CTPOCHUH I'a30B, KUAKOCTEH]
M TBEPHBIX TEN C  HCHONB30BAHMEM  MOJIOKCHHUH  MOJEKYJISIp-
HO-KMHETHYECKOW TEOpHUH CTPOCHUs BemiecTBa. [IpoBeieHHe OIBITOB IO
BEIPAIMBAHHUIO KPUCTAIIOB ITOBAapeH- HOW coyii mim caxapa. [IpoBesnenue y
OOBSICHEHHE OIBITOB, JEMOHCTPHPYIOUIMX KalWULIPHbIE SBICHUS H
siBiIeHHe cMaunBaHus. OOBSCHEHHE pOJM KANWULIPHBIX SIBICHHN Is
[OCTYIUICHHsST BOABI B opranusM pactenuin (MC OuoIIoTHs).
IHabnronenune, mpoBeaeHHE W OOBICHEHHWE OMNBITOB MO HAONIOACHUIO
TETUIOBOTO PACLIMPEHHs Ta30B, XHIAKOCTeH M TBEPABIX Tesl. OOBICHEHHUE
coxpaHeHHs 00bEMa TBEPABIX TeJ, TEKYy4eCTH JKMIKOCTH (B TOM 4HCIE,
[Pa3HULIBI B TEKYYECTH IJISl PA3HBIX JKUIKOCTEHl), TaBICHHS ras3a.
[IpoBeseHNE ONBITOB, JEMOHCTPUPYIOMINX 3aBUCUMOCTD IaBJICHHS BO3IYX
0T ero oO0béMa M HarpeBaHMsl WIM OXJAXICHUS, U HX OOBSICHEHHE HS]
OCHOBE aTOMHO-MOJICKYJISIPHOTO YUeHHs. AHAJIN3 NMPAKTUIECKUX CUTYaIHH,
CBSI3aHHBIX CO CBOWCTBAMU ra30B, >KUAKOCTEH U TBEPABIX Tell

TenjoBbie
npouecchl
(21 9)

Temnepatypa. CBs3bp TeMIepaTypsl

O00OCHOBaHME TPABWII H3MEPEHUs TemrepaTypbl. CpaBHEHHE Pa3IMYHBIX|

CO CKOPOCTBIO TEILUIOBOTO JBIKCHUS]
HacTHIl. ~ BHYTpeHHss  3Heprus,
CriocoObl M3MEHEHHs BHYTpEHHEH|
PHEPTUU: Terutonepeaaya u
coBepILICHUE paboTsL. Bupl
[TeruIonepeaayn:
[TeTUIOTIPOBOTHOCTb,
M3TTy9eHHE.
KomaecTBo
[TETUTIOEMKOCTH BEIIIECTBA.
TermooOMeH u TEIIOBOE]
[paBHOBecHe. YpaBHEHHE TEMJIOBOTO
Gananca. ITnaBnenune i1
OTBEpICBaHUE KPHCTAIUTHICCKUX
BEIIIECTB. VY nenpHas
ruraBienus. [lapooOpazoBanne

138 KOHJICHCAITHSL. Hcmapenue.
Knnenue. YV nenbHas
napooOpa3oBaHusl. 3aBUCHMOCTH|
TeMHepaTypr KUIICHUA OT|
laTMocdepHOro JTABJICHUS.
Bria)xHOCTb BO3/yXa.
DHeprus TOILIHBA.
[TerUIoTa CropaHusl.
[MpuHtmEl  pabOTBI  TEIUIOBBIX
InBUTaTEIIEH. KITA TEIUIOBOTO|

KOHBCKIIHA,|

TEIUIOTHL. Y AeJIbHAs]

VY nenpHas

TeTIOTATEIUION30IIALHS, YHEPrOCcOEperaronie KPhIIN, TEPMOAKKYMYIISTOPH U T. .

TCIUIOTAUCIIAPEHUA W KOHACHCAIlMKM Ha OCHOBE AaTOMHO-MOJICKYJIAPHOI'O YYCHUA.

croco0OB M3MEpEeHHs M IIKal TeMmeparypsl. HabmomeHnne m oObiIcHEHNE]
OIBITOB, JIEMOHCTPHUPYIOIINX HW3MEHEHWE BHYTPEHHEW JHEpruu Tena B
pe3ynbpTaTe Temonepenaud M paboThl BHemHMX cuwil. HaGmoneHue u
OOBSCHEHHE  OIIBITOB, oOCyXJeHHe  NpPaKTHYEeCKHX  CHUTYaIHH,
IMEMOHCTPUPYIOIINX Pa3InYHbIe BUIbI TEIUIONEPEaad: TeIIONPOBOIHOCTb,
KOHBEKIIMIO, u3iydeHue. lccienoBaHue sBIEHHS TEIUIOOOMEHa IIpH|
CMEIIMBAHUH XOJIOMHONH W Topsdeld Boapl. HabmromeHwe ycTaHOBIECHUS|
TEIIOBOTO PABHOBECHS MEXIY TOpsSUIel M XOJIOTHOH Bomoil. OmpeneneHue
(1M3MepeHue) KOTMYECTBA TEIUIOTH, MOTYYEHHOTO BOJIOW MPH TEIUIOOOMEHE|
C HarpeTslM MeTaIMYeckuM MmmHIpoM. OrmpeneneHue (M3MepeHwHe)
yIENbHOW TEIUIOEMKOCTH BellecTBa. PelleHHe 3a1ad, CBS3aHHBIX C
BEIYHCIICHUEM KOJHMYECTBA TEIUIOTHI M TEIUIOEMKOCTH IPH TEIUI00OMEHe.
IAHANIM3 CHUTyalUMH NPaKTHYECKOTO WCHOJIB30BAaHUS TEIJIOBBIX CBOWCTB
BEIIECTB M MaTepHaloB, HANpUMep B IEIIX OSHeprocOe- pekxeHus:

HaOnronenne sBICHWH WCIApeHWss W KOHICHcanWu. VcciiemoBaHue|
mpolecca HCIAPEHMST pPa3NUIHBIX OKUAKocTel. OOBsICHEHHE SBIEHHI

HaGuroieHue 1 00bsICHEHHE MpoIiecca KUMEHUsI, B TOM YHCJIe 3aBUCUMOCTH
TeMIepaTypsl KumeHus oT jaBineHus. OrmpeneneHue  (M3MepeHHE)
OTHOCHTEJIbHOM BIQKHOCTH BO3Ayxa. HaGiroJeHue mporecca IUIaBICHHUS
KPUCTAIUTHYECKOT0 BEIIECTBA, Hampumep Jbaa. CpaBHEHHE IMPOLECCOB|
[UIABJICHUSI KPUCTAJUIMYECKUX Tl M pa3MsArdeHWsl [PH HarpeBaHUH
amopdubix Ten. Onpenenenue (M3MepeHne) yaeaIbHONW TEIUIOTH TLIABICHHS]
nmbaa. OObSCHEHHME SIBJICHHN IUIABJICHUS W KPHCTAJUIM3alMd HAa OCHOBE
ATOMHO-MOJIEKY/SIDHOTO ~ yYeHWsl.  PelieHWe 3amadv, CBS3aHHBIX

IBHUIaTCIIA. Tennosbie JBHUIaTCIIn H|
Ball[UTa OKPYXKAIOLIeH Cpeibl.

3aKOH COXpaHEHUs M MpeBpalleHus
PHEPTUN B MEXaHHYCCKHX )41
[TeIIOBBIX MpolLeccax

BBIYMCIICHUEM KOJIMYECTBA TCIJIOTHI B INpOHECCax TCIUIONMEpEaadnu IIpy

[UJIABJICHUU W KPpUCTAJUIU3alluM, HWCHNAPEHUHW W KOHIACHCALIWU. Ananus|
CI/ITyaL[I/lI\ﬁ NPAKTUYECKOTO NPUMEHCHUA SIBJICHHI IJIaBJICHUS )41
Kpuctajuyimdaliluy, HalpuMep, IOJYYEHUE CBEPXUYHUCTBIX MATEPUATIOB,

COJICBAs I'pCJIKa U Jp. Anamms pa6OTBI 1 OOBSICHEHHE IIpUHIMAIIA IeHCTBUS]]




TEIIOBOTO ABUraTesl. BeIYMCICHHE KOJIMYECTBA TEIIOTHI, BBIICISIOIETOCs
[IpY CTOpPaHUH pa3indHbIX BUaoB TorumBea, u KI1J[ asurarens. OGcyxnenue]
PKOJIOTHYECKHX IOCIEACTBUH MCIOIb30BAHUS [JBUTaTeNell BHYTPEHHErO
CropaHus, TEIUIOBBIX M THAP03IeKTpocTaHMid (MC — 9KOJI0THs, XUMUST)

Pasnes 7. DnekTpuyeckue 4 MAarHUTHBIE siBJeHus (37 1)

DJIeKTPpUYECKUE
3apsiabl.
3apsi;KeHHbIe
TeJa
H UX
B3auUMO/Ieii-
cTBHE
(74)

OnekTpuszauuss Tei.  J[Ba
PIIEKTPUYECKUX 3apsI0B.

B3zaumoneiicTBue 3apspKEHHBIX TEll.
Bakon Kynona. DnexTpuueckoe
mone. IlpuHIMm  cynmepmo3HLUH
bnekTpuueckux nosieid. Hocuteny,
PIIEKTPUYECKUX 3aps/0B.,
(DneMeHTapHbII JNEKTPUYECKU]]
Bapsi. Crpoenue aToMa.
[IpoBOJHMKU U TUAAEKTPUKU. 3aKOH|
COXpaHEeHUsI HIEKTPUUECKOT0 3apsiaa

ponaj

HaGmogenne W TpOBeNEHHE OIBITOB IO JISKTPHU3AUMU Tel IIpH
CONPUKOCHOBEHMHM W  uHAyknueil. HaOmonenme w©  oObsicHeHHE
B3aMMOJAEHUCTBUS OJHOUMEHHO U PA3HOUMEHHO 3apsKEHHBIX Tell.

OOBsICHEHHE NPHUHIMNA OeHCTBUS 3JeKkTpockona. OObsSCHEHHE SBICHUM]
PIIEKTPU3AIMU TIPU CONPHUKOCHOBEHUH TN M MHAYKIMEH C HCIOIB30BaHUEM
3HAHUI O HOCHTENSX NMEKTPHUUECKUX 3apsI0B B BelecTBe. Pacro3HaBaHHe
1 OObBsSCHEHHE SBICHUH OJEKTPU3alMM B I10- BCEAHEBHOW IKHM3HH
HaGmonerne #  OOBSCHEHHE  ONBITOB, MUIIOCTPUPYIOIMX  3aKOH|
COXpaHEHHUs  JJIEKTPUYECKOro  3apsna. HaOmiojeHwe  ONBITOB IO
MOZENMPOBAHNIO CHJIOBBIX JIMHHMH 3JIeKTpHueckoro noms. VcciemoBaHue
[TEHCTBUSI HIEKTPUUECKOTO MOJIS HA MPOBOJIHUKHU U THINEKTPUKU

IlocTosiH-
HbIH
phJjieKTpUuyec-
KHii TOK

(20 u)

(DIEKTPUYSCKUI TOK. Y CIIOBUSA
CYILIIECTBOBAHUS NEKTPUUECKOTO
ToKa. VICTOYHUKH TTOCTOSIHHOTO
Toka. J{eCTBUSAIIEKTPUUECKOTO
TOKa (TeII0BOE, XHMHYECKOE,
MarHUTHOE). DIeKTPUIECKHI
TOK B )KMJKOCTSIX U ra3ax.
DnexkTpuueckas uenb. Cuia
TOKa. DJIEKTPUIECKOE
HanpspkeHue. CompoTHUBIICHNE
[IpOBOJHUKA. Y IeIbHOE
CONIPOTHBIICHNE BEIIECTBA.
BaxoH OMa I ydacTKa Lelu.
[TocnenoBaTenbHOE U
[apajuiebHOe COCTUHEHHE
[MPOBOJHUKOB.

IPaboTa 1 MOLTHOCTH
PIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns—Jlenna.
(DJ1eKTPOIIPOBOIKA U
[TOTPEOUTENH SIISKTPUIECKOM
PHepruu B OBITY.

IKopoTkoe 3aMbIkaHue

HaGmrofeHne pasnuuHBIX BUJIOB JEHCTBUS 3IEKTPUUECKOTO TOKa U
oOHapyXeHHe 3THX BUAOB ACHCTBUSA B MOBCEAHEBHOH u3HU. COOpka U
MCIIBITAHNE DJIEKTPUYECKOH IIEMM IMOCTOSHHOTO ToKa. M3MepeHme cuiel
ToKa  aMmepMeTpoM.  3MepeHue  3IEKTPUYECKOTO  HalpsDKCHUS
BonbTMETpOM. [IpoBeneHHe M OOBSICHEHHE OIBITOB, IEMOHCTPHUPYIOIINX
3aBUCUMOCTb 3JIEKTPHUYECKOTO CONPOTHUBIECHUS NPOBOJHUKA OT €r0O JJIHHBL
[UI0IIaAN TTOTIEPEYHOT0 CedeH s 1 MaTepHana. VcciaenoBaHue 3aBUCHMOCTH
CHJIBI TOKA, TTPOTEKAIOLIET0 Yepe3 Pe3UCTOp, OT CONPOTUBIEHUS PE3UCTOPA
1 HanpsDKeHUs Ha pesuctope. IIpoBepka mpaBHiIa CIOKESHHUS HANPSDKCHUH
[P TTOCIIEA0BATEIHHOM COSUHEHUH JIBYX Pe3nucTopoB. IIpoBepka mpaBuia
IUIT CHJIBL TOKAa TPH MHapayIeIbHOM COEAMHEHHM PE3HCTOPOB. AHAIM3
CHTyallnii MOCNIeI0BaTENbHOTO U MapaieIbHOrO COEANHEHHS IPOBOAHHUKOB]
B JIOMAIllHUX 3JEKTPUUYECKUX CeTAX. PellleHue 3agau ¢ MCHOJIb30BaHUEM|
BakoHa Oma n opMyn pacuéra 3JIE€KTPUYECKOrO CONpPOTHBICHUS IIPH
MOCJIEJ0BATEILHOM M MapajIeIbHOM COEANHEHHH MTPOBOJIHUKOB.
Omnpenenenne pabOTBI AIEKTPUUECKOTO TOKA, IPOTEKAIOIIETro depes)
[pesucTop. OnpeneneHne MOIIHOCTH NEKTPUIECKOTO TOKA, BBIIEIAEMON Hal
[pesucTope. MccinenoBaHue 3aBUCHMOCTH CHIIBI TOKA 4epe3 JIAMIIOUKY OT|
HanpspkeHns Ha Heil. Ompenenenne KIIJI nHarpeBarens. HccnemoBanue)
npeoOpa3oBaHusl SHEPTHM IIPU  HOABEME TIpy3a DIEKTPOIBHUIATENICM.
OObscHeHHe  ycTpoWcTBa W NpPUHIMNA  ACHCTBHSA  JIOMAIIHUX
DIIEKTpOHATrpeBaTeNIbHBIX MpPUOOpPoB. OOBSICHEHHE TPHUYNH KOPOTKOTO
BaMbIKaHUS M IPUHIMIA JEHCTBUS MJIABKUX NpefoxpaHuTencid. Pemenue
3agady Cc wHcHonb3oBaHMeM 3akoHa JDkoyms—IJlenma. HaGmonenuel
BO3HUKHOBEHHS 3JIEKTPUUECKOTO TOKA B KHUIKOCTH.

MarHuTHble
SIBJICHHS
69

[locTossHHBIE MarHuTHL.  B3aumo-
ITeficTBHE TIOCTOSTHHBIX MAarHHUTOB.
IMarautHoe 1oje. MarHUTHOe MoJIe]
BeMiM W €ro 3HauCHHE IS JKU3HHU|
Ha  3emie. OneiT  Opcrena.
IMarHuTHOE TMOJie BIIEKTPUUECKOTO
roka. IlpuMeHeHHE 3JIeKTpoMar-
HUTOB B  TexHHKe. JleiicTBue
MarHUTHOTO TIOJII Ha TPOBOJHUK C|
[TOKOM. DJEeKTPOABUTATETH|
moctostHHOro Toka. lcmonb3oBaHue
PIIEKTpOMBUTATEICH B TEXHUYCCKHX|
[yCTpoiicTBaX M Ha TPAHCIIOPTE

[MccaenoBaHne MarHUTHOTO B3aUMOJCHCTBUSL IOCTOSIHHBIX MAarHHUTOB.
lI3y4eHre MarHUTHOTO TOJIsl TIOCTOSIHHBIX MAarHUTOB IPH UX 00BEIMHEHHY]
1 pasneneHud. IIpoBeneHue ONBITOB IO BHU3yalH3allMU MOJS MOCTOSHHBIX
MarHuToB. V3yueHue sIBICHHMS HaMarHUYMBaHUSA BelecTBa. MccnenoBanuel
MeHCTBHUS 2JIEKTPUYECKOr0 TOKa HAa MAarHUTHYIO cTpenky. IIpoBenenue
OIIBITOB, IEMOHCTPUPYIONINX 3aBUCUMOCTD CHIIBI B3aUMO/ICHCTBHS KAaTYIIKY]|
C TOKOM ¥ MarHUTa OT CHJIBI U Ha- IPABJICHHS TOKA B KaTYIIIKE.

IAHaNMM3 CHTyalMd TPAKTHYECKOTO TPUMEHEHUS JIIEKTPOMArHUTOB (B
OBITOBBIX TEXHUUECKHX YCTPOICTBAX, IPOMBIIIICHHOCTH, MEANIIIHE).
V3yueHue neificTBUS MarHUTHOIO IOJI Ha NMPOBOJHUK C TOKOM. M3yueHue)
neiictBust anextpoxaBuratens. Wsmepenue KIIJ[ snexrpoasurarensHoH
lycTaHOBKU. Pacro3HaBaHMe W aHAIM3  pa3IUYHBIX  IPUMEHEHUH
pIeKTpoABUraTeNei (TpaHCHopT, OBITOBBIE YCTPOWCTBA U Ap.)

DJieKTpoMar-
HUTHAs
MH/TY KISt

(4 9)

OnerTer @apanes. SIBineHne
PIEKTPOMAarHUTHOM MHIYKIIAH.
[IpaBuio Jlenna.
Dnektporenepatop. CrocoOb
ITOJTyYEHHUS! DIEKTPUISCKOM
PHepruy. DIIEKTPOCTAHIIUH Ha
BO300HOBIIIEMBIX HCTOYHHKAX
PHepruu.

OMBITH TT0 UCCIIETOBAHUIO SIBICHUS DIEKTPOMAarHUTHOW MHIYKIIMH:
HCCJIeIOBaHNE N3MECHEHUH 3HAYCHUS U HaIIPaBIICHUS
WHAYKIIHOHHOTO TOKa

Pe3epBHoe Bpems (3 1)

9 KJIACC (102 HACA)

Paznen 8. M

exaHn4eckue sipjaeHus (40 41)

MexaHn4eckoe
JBHIKEHHE
H CII0COOBI €ro
ONMCAHUS
(10 9)

MexaHU4ecKoe ABUKEHUE.
MarepruansHas — TOYKa.
oTcuérta. OTHOCHTEITFHOCTH
MEXaHUYEeCKOTO JIBUYKCHUSI.
PaBHOMEpHOE IPSAMOJIMHEHHOE
|IBYDKEHHUE. HepaBHomepHoe
MPSIMOJIMHEHHOE JIBUOKEHHE,
CpenmHsis 1 MTHOBEHHAS

CKOpOCTh TeNNa IPU HEPABHOMEPHOM

CI/ICTEMBJ

IAHANMN3 1 00CYXKICHNE PA3INIHBIX IIPUMEPOB MEXaHUUECKOTO

imBroxeHnss. OOCyXKIeHNe TPaHWI] MPUMEHHIMOCTH MOJIENH «MaTepuabHas
roukay. OImrcaHne MEXaHHIeCKOTO JIBIDKSHUS PAa3INIHBIMA CIIOCO0aMHU
(ypaBHeHue, Tabnuiua, rpaduk). AHaIN3 )KU3HEHHBIX CUTYalUil, B KOTOPBIX
[POSIBIISICTCSI OTHOCHUTENBFHOCTh MEXaHHYECKOro BikeHus. HaGmoneHue
MEXaHHYEeCKOTO JIBIDKCHHS Tella OTHOCHTENBHO pAa3HBIX Tel OTCYETA.
CpaBHeHHE NyTeH W TPaeKTOpUil IBIDKEHHA OJHOIO M TOTO XK€ Tela
OTHOCHTENBHO pa3HBIX Ten orcuéra. AHamm3 TekcTa lammes 00
OTHOCHTEIBHOCTH JBMIKCHUS; BEINMOJIHEHUE 3aIaHHH 0 TEKCTY (CMBICIIOBOE




IIBHYKEHHH. VYckopenue.
IPaBHOYCKOpPEHHOE MPSMOJIMHENHOE
inBIKeHne. CBOOOAHOE MaJIeHHUE.
OnbiTel  [anmunes.  PaBHOMepHOE
InBIDKEHHE 10 OKpYkHOCTH. [lepuof
M gacrora obOpamenus. JIuneitnas u
[yriioBast CKOPOCTH.,
[leHTpOCTpEMUTEIBHOE YCKOPEHHE

urenue). OmnpeneneHue CpemHEd CKOPOCTU CKOJNBXKEHHS Opycka WM
IBIDKEHMS IIApUKA [0 HAKIOHHOW IUIOCKOCTH. AHaIM3 U 00CYyXICHHE
croco00B  MpHOMMKEHHOTO  ONpEJeNeHUs  MIHOBEHHOHW  CKOPOCTH.
OrnpeiesieHHe CKOPOCTH PAaBHOMEPHOT'O JBHKEHHUS (LIApHKa B JKHJIKOCTH,)
MO DJIEKTPUUECKOro aBTOMOOWIS W T. 1.). OnpeaeneHue IyTH,
MPONHAEHHOTO 3a IAaHHBIH IPOMEKYTOK BPEMEHH, M CKOPOCTH Tela IO
rpaguKy 3aBHCHMOCTH ITyTH pPaBHOMEPHOTO MIBW)KEHHS OT BPEMEHH.
OOcyxaeHre BO3MOXKHBIX IPHHIUIIOB JNEHCTBUSI IPHOOPOB, M3MEPSIONINX
CKOpocTh  (criUIOMeTpoB). BrlumcieHme TyTH M CKOPOCTH  IIpH
[PABHOYCKOPEHHOM  NpPSAMOJMHEIHOM JBIWXKEHUHM Tena. OnpeneneHue
[POITIEHHOTO IYTH M YCKOPEHHS ABIKEHHUS Tela IO rpadUKy 3aBUCHMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSAMOJMHEHHOrO JBIKCHUS Tela OT
BpemeHu. Onpe/eneHne yCKOPeHUs Tena PU PaBHOYCKOPEHHOM JABH)KEHHY]
[0 HAaKJIOHHOW IIIOCKOCTH. VI3MepeHWe Iepuoma M 4acTOTHl OOpamieHH
Tena 1Mo okpyxHoctu. OnpeneneHHe CKOPOCTH PaBHOMEPHOTO ;[BH)KeHH}J
Tella 0 OKPYXKHOCTH. PemreHne 3amad Ha ompeleneHHe KHMHEMaTHIeCKHX
XapaKTePUCTHK  MEXaHWYECKOTO  JBIDKCHHS  pa3IMYHBIX  BHJIOB.
PacriosHaBaHne M NPUOMIDKEHHOE  ONMCAHHME  Pa3IMYHBIX  BHUJOB]
MEXaHMYECKOTO ABIKEHMS B IIPUPOAEC U TEXHHUKE (Ha MPUMEpax CBOOOIHO
[agarolnX TeJ, JBWKCHHS J>KUBOTHBIX, HEOCCHBIX Tel, TPAaHCHOPTHBIX
cpencTB u ap.)

B3aunmoneiictBu

[epBelii 3akoH HeroToHa. BTopol

HaGsz(eHHe u 06Cy)KZ[€HI/Ie OIIBITOB C ABUIKCHUEM TEJIa IPHU YMCHBIICHUH]

e Tel BakoH Herorona. Tperuii 3aKOHBIMSHUS JAPYrHX TeJN, NPEMATCTBYIONNX MABIDKCHHIO. AHAIHN3 TEKCTa
(20 v) Herotona. [Mpuanmn cymepmosuimu|l amiiess ¢ ONMMCAHUEM MBICICHHOTO 3KCICPUMEHTa, O0OOCHOBBIBAIOIICTO
cmn. Cuia ynpyroctd. 3akoH ['yka.3aKOH HHEpLUH; BBITOJIHEHNE 3aaHHHU 110 TEKCTY (CMBICIIOBOE YTECHHE).
Cuma  Tpenmst: cuma  TpeHHA|OOCYKAEHHE BO3MOXKHOCTH BBINONHEHUS 3aKOHA WHEPLUUH B Pa3IHIHBIX
CKOTBXKEHHsI, CHJIa TPEHUs IIOKos,cucTeMax orcuéra. HabmoneHnue u oOCykIeHHE MEXaHHYECKHX SIBICHHU,
inpyrue Buabl TpeHust. Cuiia TSOKECTHIIPOUCXOAAINX B cucTeMe orcuéra «Temexka» mpu e€ paBHOMEPHOM H
M 3aKOH BCEMHPHOTO TSATOTEHUS.[yCKOPEHHOM JBIDKCHHHM OTHOCHUTENBHO KabuHera ¢usuku. [leHcTBus C
'YckopeHHe CBOOOIHOTO IaJICHUS.[BEKTOPaMH CHJI: BBIIOJHEHHE 3aJaHUi 10 CJIOXEHHI0 W BBIYHTAHUIO)
VIBmxenne miaHer Bokpyr CouHua.BekTopoB. HabnroneHwe n/wiay NMpoBeIEHHE OIBITOB, JEMOHCTPUPYIOIINX
IMepBass KOoCMHYecKas CKOPOCTb.3aBHCHMOCTb YCKOPCHHUS Tela OT NPMIOKEHHOW K HEMy CHIIBI M Macchl
HeBecomocTh u neperpy3Ku.[refia. AHaIu3 U 00bSICHEHHE SIBIICHUH C HCIIOJIb30BAaHUEM BTOPOTO 3aKOHA
IPaBHoBecue MatepuasnbHOM TOuku.HbtoTOHA. Pemienue 3amau ¢ uCnoiab30BaHUEM BTOPOTO 3akoHa HploToHa Y
IAGCOMOTHO TBEPIOE TeNo.upaBmia ciIoxeHus cui. OmnpeneneHue >KECTKOCTH TPYXKUHBL. AHaIN3
PaBHOBecre  TBEPHOrO Tela  CCHTyalWid, B KOTOPBIX HAOMIOAAIOTCA yHpyrue nepopMamud, W HUX
BaKpeIIEHHOH OChI0  BpAICHHA.OOBSCHCHHE C UCIONb30BaHMEM 3akoHa [yka. Pemenwme 3amau ¢
MowmenT cusl. Lentp TsxecTn MCIIoIb30BaHUEM 3akoHa ['yka. VccienoBaHue 3aBHCHMOCTH CHIIBI TPEHHS]
CKOJIBXKEHMST OT CHJIBI HOpMaJIbHOTO HaBieHus. OOcyxIeHne pe3yibTaToB
nccenoBanms.  OmpeneneHue Kod(Q(GHIUEHTa TPEHUS  CKOJBXKCHUS,
li3mepeHne cwibl TpeHHs IOKos. PemeHue 3agad C HCIOJIB30BaHUEM|
(hOpMyJIBI I CHIIBI TPEHUS CKOJNBXKEHMS. AHAIU3 ABMKEHHS TEN TOJBKO
MO IEHCTBHEM CHIIBI TSXKECTH — CcBoOoxHOTO mameHus. OOBsICHEHHE
HE3aBUCUMOCTH YCKOPEHHSI CBOOOJHOTO MaJIeHUst OT Macchl Tena. OueHka
BEJIMUMHBI CHIIBI TSATOTEHUS, NEHCTBYIOMEH MEXAy ABYMsS Telnamu (Juis]
pa3HBIX Macc). AHamM3 JABW)KEHHS HEeOECHBIX TeNl MOJA JSHCTBHEM CHIIBI
TAroTeHns  (C  WCIIOJBb30BaHUEM  JONOJHUTENBHBIX  HMCTOYHHMKOB
mHdopmaru). PemeHne 3amau ¢ HMCHOJNIB30BAaHWEM 33aKOHA BCEMHPHOTO
msiroTeHnst W GOpMyNBl  JUIs  pacyéTa  CHJIBL  TSDKECTH. AHaum3
OPUTMHAJIBHOTO TEKCTa, OMMCHIBAIOIIETO MPOSBICHUS 3aKOHA BCEMHPHOTO
TATOTCHUS; BBHIIONHEHWE 3afaHUK 10 TEKCTy (CMBICIIOBOE UTEHHE).
HaOmonerne u oOCyXA€HHE OIBITOB II0 HM3MEHEHHWIO Beca Tela IIpH
[YCKOPEHHOM JBIKEHHH. AHAIN3 YCIOBHH BO3HHKHOBEHHS HEBECOMOCTH M|
neperpy3ku. Pemenne 3amad Ha ompeneneHHe Beca Telda B Pa3IWYHBIX
YCIOBHSIX. AHanM3 Cwil, AEHCTBYIOIIMX Ha TeJO, MOKOSIIeecs Ha OIope.
OmnpeseneHne NEeHTPa TSHKECTH Pa3InIHbIX Tell
3aKoHBbI Mmmynsc Tena. MI3meHeHue Hao6mronenue 1 06CykIeHUE ONBITOB, IEMOHCTPHUPYIOIIHMX
coxpaHeHusi [UMITyibca. VIMITyIbC CHIIBI. repeaty UMITYJIbCa IIPY B3aNMOIEHCTBUH TEII, 3aKOH COXPAHEHUS
(10 u) 3aKOH COXpaHEHUS UMITYIbCa.  [MMITYJIbCA IIPH AOCOIIOTHO YIIPYTOM M HEYTIPYTOM B3aUMOIEHCTBAN

IPeakTUBHOE OBH>KCHHE.
MexaHngeckas pabora u
MoIHOCTE. PaboTa cri
[TSKECTH, YIIPYTOCTH, TPEHHUS.
CBs13b SHEPTUM U PabOTHI.
[loTeHIManbHas SHEPTUs Tena,
ITOIHATOTO HaJl TOBEPXHOCTHIO
semutn. [loTeHIMaTBEHAS
PHEPTHS C)KATOU MPY>KUHEIL.
IKunetnueckas sneprusi. Teopema
0 KHHETUYECKOWPHEPTHH. 3aKOH
ICOXpaHEHHST MeXaHUYECKOM
PHEPTUH

TeJ. AHaJIN3 CUTyallnid B OKPY>KarOMIeH )KU3HU C UCIIOIb30BaHUEM
3aKOHA COXpPaHEHHUs UMITyibca. PacrioszHaBaHue sBIeHUS
[PEaKTUBHOTO JBMKEHHUsI B mpupoaeu Texuuke (MC — Ouomorus).
[IprMeHeHHe 3aKOHa COXpaHEeHUs UMITyJIbca JJIs pacyéra
[pe3yIbTaTOB B3aUMOAEHCTBUS Tel (Ha IpHUMepax HEyIpyroro
B3aMMOJICHCTBHUS, YIPYTOro EHTPAIbHOIO B3aUMOJAECHCTBU

IMBYX OJTMHAKOBBIX TEJI, OJJHO U3 KOTOPBIX HETIOJBIDKHO).

PemieHne 3a1a4 ¢ HCIIOJIB30BAaHUEM 3aKOHA COXPaHEHUS
nmMiysbca. OnpeneneHne paboTHI CHIIBI yIIPYTOCTH TIPU

noabEéMe Ipy3ac UCIOJIb30BAHHEM HEMNOJBUIKHOIO U

OJBIDKHOTO O110KOB. M3MepeHue MoiHocTu. M3Mepenue
NOTEHIMAIbHON SHEPTUH YIIPYro AeOpMUPOBaHHON HPY)KHHBI.
l3MepeHrne KHHETUUECKON YHEPTUM Tella M0 JJIMHE TOPMO3HOIO
MyTH. DKCIEPUMEHTAIbHOE CPABHEHUE U3MEHEHUS

[MOTCHIUAIBHON U KHHETUYECKOM HEepIruil Tena Ipu JBUKCHUU

10 HAKJIIOHHOM IIOCKOCTH. 3KCHepI/IMeHTaJ'II)Ha}I IIPpOBEpPKa




3aKOHA COXPAHEHUs MEXaHWYECKON SHEPruu MpU CBOOOTHOM
naneHuu. I[IppumeHeHne 3aKkoHa COXpaHEHUsI MEXaHUUECKOM
PHEPTrUM IJ1s1 pacuéra MOTEHLMAIbHON U KUHETUYECKON SHEPruit
rena. Pemenue 3a1a4 ¢ MCIONB30BAHNEM 3aKOHA COXPAHEHUS
MEXaHUYECKON SHEPr U

Paznen 9. Mexannyeckue KoJje6aHusi ¥ BOJHBI (15 1)

4 |Mexanuuec-

KomnebarenbHoe JABHXKCHHC.

Ha6monenne konebanuii oJ eHCTBHEM CIUI TSDKECTH M YIIPYTOCTH U

KHe OCHOBHBIE XapaKTEPUCTUKU OOHapy>keHHE MOJIO0HBIX KOJIEOaHHI B OKPYKAIOIIEM MUPE.
KoJ1e0aHus KoJIeOaHMI: Iepuo, 4acToTa, |AHaIu3 KojeOaHuil rpy3a Ha HUTHU U Ha TIpy>kuHe. OnpeaencHue
(7 9) aMIUIMTyJa. MaTemMaTU4YecKuil [4acTOTHI KOoJIeOaHUI MaTEMAaTHYECKOTO U NMPYKUHHOTO MasiTHUKOB.
U TIPYKUHHBIA MasiTHUKH. HabmroneHue u oObsiCHEHHE sIBJISHUs pe3oHaHca. Mccienosanue
IIpeBpamenue sHEPTUN IpU 3aBHCHMOCTH IIepHoJa KoJeOaHUi MOJBEIIEHHOTO K HUTH I'py3a OT
K0JIeOaTeIILHOM JBIKCHUH. mtrHEEl HUTH. [IpoBepka HE3aBUCHMOCTH Ileproja KojieOaHUH Tpysa,
3aTtyxaromye KoieOaHus. [MOIBEIIICHHOTO K JICHTE, OT Macchl rpy3a. Habmonenue u
BrinysxieHHBIC KOJIEOaHMSI. 00Cy’KIeHHE ONIBITOB, IEMOHCTPHUPYIOIHX 3aBUCUMOCTE ITeproja
Pe3onanc KOJIeOaHUI MPYKUHHOT'O MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH
npy>XuHbl. [IpMeHeHre MaTeMaTH4YeCKOro U MPYKUHHOTO
MasiTHUKOB B Ka4eCTBE MOJIeJel sl OMUCaHUsI KoleOaHul B
OKpyKarolieM Mupe. Pelienne 3a1a4, CBSI3aHHBIX C BBIYHUCICHUEM
HJIH OIIEHKO 9acTOoTHI (IIeproja) KouebaHui.
3] Mexanuyeck | CBoiicTBa MEXaHHYECKUX OOHapy»XeHHe W aHaIN3 BOJIHOBBIX SIBIICHHH B OKpY>KaloIleM
ve BOJIHBI. BOJIH. JITMHA BOJIHEL. mupe.  HaGmromenme — pacmpocTpaHeHHs — NPOJOIBHBIX U
3ByK MexaHu4yecKie BOIHBI B [OTIEPEUHBIX BOJH (HA MOJENHM) U OOHapyXEHHE AaHATOTMYHBIX
(8 u) TBEPAOM TellE, BHUIOB BOJIH B MpHUpOAE (3BYK, BOASHBIE BOJHBI). Brruncnenue
CceliCMHUYECKHE BOTHBI. VUTMHBI BOJIHBI MU CKOPOCTH PacHpOCTPaHEHHS3BYKOBBIX BOJIH.
3Byk. ' poMKOCTB 3ByKa (OKCIIEpUMEHTAIBHOE OIpEAEICHUE TPAHHUIl YaCTOTHI CIBIIIUMBIX
" BeIcoTa ToHA. OTpakeHue BBYKOBBIX KoyieOaHuii. HaGioieHre 3aBHCUMOCTH BBICOTHI 3BYyKa OT
3ByKa. lH(}pa3Byk u yabpTpa-  [4acTOTHI (B TOMYHUCIIE C UCHOJIB30BaHHEM MY3BIKAJIBHBIX
3BYK MHCTpyMeHTOB). HaOnroneHne 1 oObsCHEHNE SBJICHHUS aKyCTHYEeCKOTO
[pe30HaHCca. AHAJIN3 OPUTHHAIBHOTO TEKCTa, MOCBAIEHHOTO
MCIIOJIP30BAaHUIO 3ByKa (WJIM yJIbTpa3ByKa) B TEXHUKE (IXOJIOKAIIHS,
YIBTpa3ByK B MEIUIMHE U Jp.); BBIIOTHEHNE 3aJaHUH II0 TEKCTY
(CMBICIIOBOE YTEHHE)
Paznest 10. Di1eKTpOMarHuTHOE N0JIe U 3JICKTPOMATHUTHbIE BOJIHBI (8 4)

6 [JaexTpomar- DJIeKTpOMarHuTHOE IT0JIE. [TocTpoeHue paccykIeHUi, 000CHOBBIBAIOUINX B3aUMOCBS3b3JICKT-
HUTHOE MoJie M | DJICKTPOMAarHUTHbIE BOJHBIL. [PUYECKOT0 U MarHUTHOTO MOJIeH. DKCIIepUMEHTAIBHOE H3yYCHUE
hieKTpoMar- CBoHiCTBa AJIEKTPOMAarHUTHBIX CBOVICTB 2JIEKTPOMAarHUTHBIX BOJH (B TOM YHCIIE C ITIOMOIIBIO
HUTHBIE BOJIHBI | BOJH. IlIKana 31eKTpOMAarHUTHBIX [MOOMIIBHOTO TenedoHa). AHAIN3 PEHTICHOBCKUX CHUMKOB

(6 v) BoJH. Mcnonp3oBanue UEeJIOBEYECKOro OpraHu3Ma. AHaJu3 TEKCTOB, OUCHIBAIONINX
3JIEKTPOMATHUTHBIX BOJIH IS [PO-SIBJICHMSI JIEKTPOMArHUTHOTO U3Ty4eHHS B IPUPOJIE: KUBBIE
COTOBOI1 CBSI3M. OpraHU3MBI, H3JIy4YCHUS HEOCCHBIX Teld (CMBICIIOBOE YTCHHE).
OneKTpoMarHuTHas IpUpoJia Pacrio3HaBaHME M aHAIN3 Pa3JIMYHBIX IPUMEHECHHIT
ceta. CKOpOCTB cBeTa. PJIEKTPOMAarHUTHBIX BOJIH B TEXHHKe. Perenue 3anad ¢
BonHoBbIe cBoiicTBa cBETA MCIIOJIb30BaHUEM (DOPMYIT JIJIsI CKOPOCTH JISKTPOMAarHUTHBIX

BOJIH, JUTMHBI BOJIHBI M YaCTOTHI CBETA
Pasnen 11. CBeroBbie siBjienus (15 4)

7 [BakoHbl Hcrounuku ceera. JIydesas HaG:roieHue OIbITOB, IEMOHCTPUPYIOIINX SIBICHHUE
pacnpo- MOJIEIIb CBETA. MPSIMOJIMHEHHOTO pacpOoCTpaHeHHs cBeTa (BO3HUKHOBEHHE TEHU H
cTpaHeHHsI IIpsimonnHeiHOe [OJIyTeHH), M UX MHTEPIPETALMS C HCIIOJIb30BAHUEM MTOHSTHS
cBera (6 1) pacrpocTpaHeHHEe CBETa. cBeTOBOTrO J1y4ya. OOBSCHEHHE U MOJEINPOBAHNE COITHEYHOTO,

3armenus Connua u JIyHsl. imyHHOTO 3aTMeHuil. MccnenoBanne 3aBUCHMOCTH yIjla OTPakKeHHUs
OrTpaxenue cera. [Imockoe CBETOBOTO JIy4aoT yTJia majieHus1. MzyueHune cBOHCTB N300paKeHUs
3epKajo. 3aKOH OTPaKeHUS B TJTIOCKOM 3epkaie. HabmoneHnne n o0bsiCHEHHE OIBITOB 10
cBeTa. [OJTyYeHUIO M300paXeHHUI B BOTHYTOM U BBIITYKJIOM 3€pKaJax.
IIpenomnenne cBera. 3aKOH HaGmronenre n 00BICHEHUE OIBITOB MO IIPEJIOMIICHUIO CBETA Ha
MIPEJIOMJICHHSI CBETA. CpaHULIEe PA3JIMYHBIX CPEM, B TOM YHCIIE ONBITOB C ITOJHBIM
[TonHOE BHYTpEeHHEE BHYTPEHHHUM OTpakeHueM. MccienoBanre 3aBUCUMOCTH yTiia
OTpa)KCHHE CBETA. MpeIOMIJICHUS OT yTJia MTaJIeHUs] CBETOBOIO JIyya Ha FpaHuULe
Hcnons3oBaHue «BO3JIyX—CTeKJIO». Pacrio3HaBaHMe SIBIIGHHH OTPa)KeHHS U
BHYTPEHHETO OTPaXeHUS B MpEIOMJICHHUS CBETA B IOBCEAHEBHON KM3HHA. AHAIIN3 U
OINTHIECKUX CBETOBOJAX 0OBSICHEHHE SIBJIICHHS OIITHYECKOT0 MUupaxa. Pemrenne 3amad ¢
HMCIIOJI30BAaHUEM 3aKOHOB OTPAKEHUS U MPEIIOMIICHUS CBETa
8 Jluusel 1 JluH3a, X071 Mydeil B JIMH3eE. [Tony4yeHne n300pakeHUH ¢ TIOMOIIBIO coOuparomei u
onTH- OnTnyeckas cucrema. Onru- paccenBaromei nH3. Onpeneneane (HOKYCHOTO PAaCCTOSHUS U
YecKue MecKue MpUOOopEI: oToamrapar, [ONTHIECKOH CHIIBICOOMpAIOIeH INH3EI. AHAIN3 YCTPOHCTBA U
npuéopbpl  |[MHKPOCKOII U TEJIECKOIL ['J1a3 Kak MpUHIHIA JeHCTBHUSI HEKOTOPBIX ONTHYECKUX IIPHOOPOB:
(6 1) onTHYecKas CUCTEMA. poroanmapara, mukpockomna, teneckona (MC — 6uosorus,
BIIM30pyKOCTh albHO30PKOCTh [aCTPOHOMHMSI). AHAIIU3 SIBICHUI OJIM30PYKOCTH U TAIbHO30PKOCTH,
npuHLnnaaelicreus 04koB (MC — Guosiorust)

9 [PaznoxeHue Pa3noxenne Gemoro cBera HaGuroneHne no pasiioKeHHIo 6eI0oro cBeTa B CIISKTD.

Gesioro cBera B | B ciekTp. OnbITel HeloTOHA. Habmonenne u 0ObSICHEHHE OIBITOB I10 MOJIYYSHHIO OEIoro cBeTa

CIeKTp Cro)keHHe CIIeKTPaIbHBIX [pY CIIO0’KEHUH CBETa pa3HbIX IBETOB. [IpoBeneHne n oObsICHEHNE

(3 u) nBeToB. Jlucnepcus cBeTa OTIBITOB IO BOCIPUSATHIO IIBETA MPEIMETOB IIPH UX HAOIIOJCHUN
[uepe3 BETOBBIE (PIIIBTPHI (IIBETHBIC OYKH)




Paznen 12. KBanToBble siBjenus (17 1)

10 [McnyckaHue OmneiTel Pe3epdopaa u OO6cysxneHue 1enn onslToB Pesepdopaa no uccinegoBaHuO aTOMOB,
" IJIaHETapHast MOAEIb aTOMa.  |[BBIIABIKEHHUE TUIIOTE3 O BO3MOKHBIX PE3yJIbTaTaX OINBITOB B
norJionie- Mognens atoma bopa. 3aBHCHMOCTH OT MPEATNONaraéMoro CTpOE€HHUsI aTOMOB,
HHE Hcnyckanue u noryiomeHue (hopMyIMpoBaHUE BBIBOAOB U3 Pe3ylIbTaToOB ONBITOB. OOCyKIeHHe
cBeTa cBeraatoMoM. KBaHTEI. [IPOTHBOPEUNi INIAHETAPHOW MOJEIIM aTOMa M OCHOBAHUI JUISt
aToMoM JInnaeityaTeie CIEKTPEI rurnoTte3sl bopa o cranmoHapHBIX OPOUTaX JIESKTPOHOB.
(4 9) Hao6ironeHue CITONIHBIX U JIMHEIYAaThIX CIIEKTPOB U3ITyICHUS
pa3INYHBIX BemecTB. OOBICHEHNE TUHEWUATHIX CIIEKTPOB
U3TydeHUs
11 | Crpoenue PannoaxtuBHOCTh. Anb(a-, OO6CyXaeHre BO3MOXKHBIX THIIOTE3 O MOJEIISIX CTPOSHHUS sAIpa.
aTOMHOTO OeTa- ¥ raMMa-H3IyJeHHUs. OmnpenerieHne cocTasa sifiep 10 3aJaHHBIM MacCOBBIM U 3apsIOBBIM
siapa(6 1) CTpoeHne aTOMHOTO s1pa. MHCIIaM | TI0 TOJIOXKEHUIO B IEPHOANIECKON CHCTEME DJIEMEHTOB
Hyxnonnast mogens aromHoro |(MC — xumust). AHaIN3 U3MEHEHHS COCTaBa siApa U ero
sapa. M3otomnsl. [MOJI0>KEHUSB TIEPHOIUUECKOH cucTeMe IIPH A-pagHoaKTHBHOCTU
PapmoaxTrBHBIE NpeBpaleHust. (MC — xumus). MccneqoBaHue TPEKOB A-4aCTHUIL IO TOTOBBIM
Ilepuon nmonypacnana. botorpadusim. OOHapykeHHEe U U3MEpPEeHHE paaualioHHOTO (oHa ¢
JericTBrsa pagquoaKTHBHBIX [MOMOIUIBIO IO3UMETPA, OIIEHKAa €ro MHTEHCUBHOCTHU. AHAJIU3
H3JIy4EHUM Ha KUBBIE OMOJIOTHUYECKUX U3MEHCHUH, TPOUCXOAIIHNX MO JCHCTBHEM
OpraHU3MBbl pagroakTHBHBIX M3nydeHnit (MC — Ownomnorus).Mcnons3oBanne
[paIroaKTHUBHBIX M3ydeHHH B Mequnuae (MC — Guosorus)
12 | SInepubie IFlnepHbIe peakuu. 3aKOHBI Pemrenue 3aga4 ¢ UCIIOJIB30BAHUEM 3aKOHOB COXPaHEHUS
peakuun COXpaHEeHHUs 3apsiJ0OBOTO U MacCOBBIX U 3apsZIOBBIX YHCEN Ha OMpPECIIEHHE PEe3yIbTaToB
(7 9) IMaccoBOTO UHCEI. DHEPTUst SITEPHBIX peaKLUii; aHAJIN3 BO3MOXKHOCTH MM HEBO3MOKHOCTHU
CBSI3M aTOMHEIX sifiep. CBsi3b siepHO# peakiuu. OIeHKa SHEPTUH CBSI3H sJIep C UCIIOJIb30BaHUEM
Macchl ¥ SHepruu. Peakmuu bopmyer DitHmTelHa. OOCY>KIeHHE IEPCIEKTHB HCIIOJIb30BaHUs
CHHTE3a M IeJICHHUS sIAep. YIpaBJIsieMOro TepMosiepHoro cuaTe3a. O0cyxaeHne
McTounnku sHeprun CoHIa MPEUMYIIECTB ¥ SKOJIOTHIECKHIX MPOOIeM, CBI3aHHBIX C sIICPHOM
m 3BE37. SnepHas sHepreTnka  pHepreTukoit (MC — 3Kkoorus)
IHoBTOpPUTEILHO-00001aI0IHMIT MOAYJIb (9 4)

13 [Cucremaruza- | OGoOIIEeHHE conepKaHUS BrimorHeHne y4eOHBIX 3adaHui, TPeOYIOMINX JIEMOHCTPAIHH
us 1 Ka)XIOTO U3 OCHOBHBIX KOMIIETEHTHOCTEH,  XapaKTepU3yIOIIUX  E€CTECTBEHHOHAYUYHYIO
0000 eH1e pa3nenoB Kypca pu3nKu: TPAaMOTHOCTH: MPUMEHEHHUS IIONyYECHHBIX 3HAHMH [UIS HAyYHOTO
NMpeIMeTHOT O MeXaHUYECKHE, TEIUIOBBIE, 0OBsICHEHHsT (PU3MUSCKUX SIBICHUI B OKpy’Kalomeil npupone u
co/repKanust JJIEKTPOMAarHUTHEIC, KBAHTOBBIE [[IOBCEAHEBHOW JKHM3HH, a TaKXKE BBISIBICHUS (DU3MUYECKUX OCHOB
W OMbITA JIesl- siBiieHus1. HaydHbIi MeTox psiga COBPEMEHHBIX TEXHOJOTIHMH; TPUMEHEHUS  OCBOEHHBIX
TeJTLHOCTH, ITO3HAHUS METO peaIN3anysi B PKCIIEPUMEHTAIBHBIX YMEHHH Uil MCClIeIOBaHUs (DHU3HIESCKUX
npuodpeTén- (bu3nUecKuX UCCIENOBAHMSX. [SIBJICHUNW, B TOM YHCIE IS IIPOBEPKH THIIOTE3 M BBISIBICHUS
HOr0 NpH CBA3b (QU3HUKU U COBPEMEHHBIX [3aKOHOMEpHOCTeH. PemeHne pacdy€THBIX 3amad, B TOM YHCIIE

M3y4eHUHU Bcero
Kypca puzuku

TEXHOJIOTHH B o0JlacTHIIepeIadn
uH(OpMaINH, YSHEPTEeTHKE,
TpaHCIopTe

MpeaIonaralolx HCHOIb30BaHUE (PH3MUECKOH MoAenn u
OCHOBaHHBIX Ha COJEPKaHUM pPAa3IMYHBIX pa3leloB Kypca
puznkn. BpimonHenne M 3ammMTa  IPYOIOBBIX WK

MHAUBUAYAJIbHBIX ITIPOCKTOB, CBA3AaHHBIX C COACPXKaAHHUEM KypcCa

puznkn




