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HHOACHUTEJIBHAA 3AIINCKA

Copepxanue MporpaMmbl HampaBiIeHO Ha (HopMuUpOBaHHE
€CTECTBEHHOHAyYHOM I'PaMOTHOCTH YYaIlMXCS U OPraHU3aLUI0 U3Y-
4yeHusT (U3UKK HA ACATEIBHOCTHOW OCHOBE. B Hell y4YHTHIBArOTCS
BO3MOXHOCTH IIpeameTa B peanusauuu tpedosanuiik. ®I'OC OO0
K IUIAHUPYEMBIM JIMYHOCTHBIM MU METAlpeIMETHBIM pe3yJibTaTaM
o0Oy4eHHs, a TaKKe MEKIPEIMETHBIC CBSI3U ECTECTBEHHOHAYYHBIX
y4eOHBIX MPEMETOB Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa30BaHMUs.

OBHIASI XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA
«DPU3UKA»

Kypc ¢usuku — cucremoobOpasyromuii Jis €CTECTBEHHO-
Hay4YHBIX Y4YEOHBIX MPEIMETOB, MOCKOJBKY (DU3UUYECKHE 3aKOHBI
JIe)KaT B OCHOBE MPOIECCOB W SIBJICHUM, HW3YYa€MbIX XHUMHEH,
ouosorueit, actpoHomuelt u ¢usnueckoi reorpagpueit. duznka —
3TO TpPEAMET, KOTOPhIH HE TOJIBKO BHOCHUT OCHOBHOW BKJIaJ B
€CTECTBEHHOHAYYHYI0 KapTUHY MHUPA, HO U MPEIOCTaBiIsieT HauboJiee
SCHble 00pa3lbl NPUMEHEHHUS HAay4YHOTO METOAa IO3HaHUs, T.€.
coco0a TOJydeHUs JOCTOBEPHBIX 3HaHWK o0 wMwupe. Hakoner,
¢buznKa — 3TO MpeaMeT, KOTOPbI HapsaAy ¢ JPYTMMH €CTECTBEHHO-
Hay4YHbIMH IPEIMETaMM JOJDKEH AATh IIKOJIbHUKAM IPEJICTaBICHUE
00 YBJEKaTEJIbHOCTH HAYYHOTO HCCIEJOBaHHUS U  PaJoOCTU
CaMOCTOSITEJIBHOIO OTKPBITHSI HOBOTO 3HAHUS.

Opna w3 THaBHBIX 3aJa4 (PU3WYECKOro o0Opa3oBaHUSA B
CTpYKType oOmero o0pa3oBaHHs COCTOMT B (OPMHUPOBAHUU
€CTECTBEHHOHAYYHOU IT'PaMOTHOCTH M MHTEpEca K HayKe y OCHOBHOU
Macchl OOy4aromMxcs, KOTOpble B JaibHeWmieM OyayT 3aHSATHI B
camMbIX pa3HO oOpa3HbIx cdepax aesrensHocTH. HO He MeHee
BOKHOMW 3aJ1a4eil SIBJSETCS BBISBIECHUE M MOATOTOBKA TaJlaHTIMBBIX
MOJIOJIBIX JIFOZIEH I HPOJOJDKEHUs 00pa3oBaHMsS U JAajbHEHIIen
npoheccHOHaNBbHON JeSITEIbHOCTH B 00JIACTH €CTECTBEHHOHAYUYHBIX
WCCIEAOBAaHUM W  CO3JaHUM HOBBIX TexHosoruil. CoriacHo
IPUHATOMY B  MEXKIYHApOJHOM  COOOLIECTBE  OIpEIeNICHHIO,
«EcTecTBeHHOHay4YHass TPaMOTHOCTh — 3TO CHOCOOHOCTh YEJIOBEKa
3aHUMAaTh AaKTHBHYIO TPaXKJAHCKYIO TIO3UIHMI0 MO OOIIECTBEHHO



N =

3Ha4MMBIM BOIIPOCAM, CBSI3AHHBIM C €CTECTBECHHBIMHU HayKaMH, U €r0
TOTOBHOCTb  MHTEPECOBATHCS  €CTECTBCHHOHAYYHBIMH  HJICSAMH.
HaydHo rpaMOTHBIM  4Y€JIOBEK  CTPEMHUTCS  y4acTBOBaTb B
apryMEHTHPOBAHHOM OOCYXICHMHM TPOOJIEM, OTHOCAMIMXCS K
€CTeCTBEHHBIM HayKaM M TEXHOJIOTHSM, 4YTO TpeOyeT OT Hero
CHEAYIOUIMX KOMIIETEHTHOCTEM:

Hay4YHO OOBSICHATH SIBJICHUS,

OIIEHUBATh U TIOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHUS,
WHTEPIPETUPOBATH JIAHHBIE M UCTIOJIB30BaTh HAyYHBIE
JI0Ka3aTeJIbCTBA JUIs TIOJTy4Y€HHUS BHIBOJIOB.

N3ydenne ¢pu3uku cnocoOHO BHECTH peLIAIONINKA BKIaa B GOpMU-
pOBaHME €CTECTBEHHOHAYYHON rPaMOTHOCTH 00YUYatOIIUXCS.

HEJIN U3YYEHUS YYEBHOI'O INIPEJIMETA «®U3UKA»

lenn wu3ydeHuss (PU3UKH Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi ompeneneHsl B KoHienuuu mnpenonaBaHus yueOHOTO
npenmMera «Puznka» B o0pa3oBaTeNbHBIX OpraHu3aIusIx
Poccuiickoit denepanuu, peaNn3yIoIMX OCHOBHBIE
001eo0pa3oBaTeNbHBIC  MPOTPAMMBI, YTBEPKIAEHHON pPEIICHHEM
Komnernn MunucrepcrBa mnpocsemenus Poccuiickoit depeparuu,
npoTokoJ1 ot 3 gexadps 2019 r. Ne [TK-4BH.

Henu uzyyenus pusuku:

. npuoOpereHue UHTEepeca u CTpEMJICHUS
oOyyaromuxcs K HaydHOMY M3YYEHHUIO HPUPOIbI, pa3BUTHE HX
UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pa3BUTHE TMPEJICTABICHUM O HAydHOM  METOJe
NO3HaHUA U (POPMUPOBAHHE HCCIIEAOBATEIBCKOTO OTHOLIEHUS K
OKPYXKAIOIUM SIBJICHUSM;

. (dbopMupoBaHME  HAyYHOTO  MHPOBO33PEHHUS  Kak
pe3yiapraTa  M3Y4YE€HHS  OCHOB  CTPOCHMS  MaTepuu U
(byHaMEHTAJIbHBIX 3aKOHOB (PM3UKH;

. (dopMupoBaHMEe MPEICTABICHUA O poJU (U3MKU AJISA
Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUIA;



. pa3BUTHE MPEJACTABICHUI O BO3MOXHBIX cdepax
Oyaymie mpodeccHoHAIbHOW — JEATEeIBbHOCTH, CBS3aHHOW C
(U3HMKOW, TONrOTOBKAa K JajbHEHIIeMy OOY4YeHHI0O B 3TOM
HaIpaBJICHUU.

JlocTmwkeHue STHX IieJield Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUs 00CCIICUNBACTCS PEIICHUEM CIISAYIOIIUX 33]1a4:

. npuoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOEHHUH
BEIIECTBA, O MEXaHMYECKUX, TEIUIOBBIX, 3JEKTPUUYECKHUX,
MarHUTHBIX U KBAaHTOBBIX SIBJICHUSX;

. NpuoOpeTeHne YMEHUW OINMUCHIBAaTh U OOBICHATH
(bu3uYecKue SBJICHUSI C UCTIOJIb30BAHUEM MOJTYyUCHHBIX 3HAHUH;
. OCBOEHHE METOJIOB PEIICHUS MPOCTEUINTUX PACUETHBIX

3aJla4 C WCIOJIb30BaHWEM (U3WUYCCKUX MOJEICH, TBOPYCCKUX H
MPAKTUKOOPUCHTUPOBAHHBIX 3a1a4,

. pa3BUTHE YMEHMI HAONIOAATh NMPUPOIHBIC SBICHUS U
BBITIOJTHATH OIIBITHL, JTA0OpATOPHBIE PA0OTHI U KCIIEPUMEHTAILHBIC
WCCIIEIOBAHUS C UCTIOIB30BaHUEM H3MEPHUTEIHHBIX IIPUOOPOB;

. OCBOeHHE mNpuéMOB paboThl ¢  umHOOpMaIHei
(bU3MYEeCKOTO  conep)KaHHs,  BKJIOYas ~ MHPOPMAIHMIO O
COBPEMEHHBIX JIOCTWKCHUAX (DU3HMKH, aHAM3 W KPUTHYECKOE
OIICHUBaHKE WHPOPMAIINH;

. 3HAKOMCTBO co  chepamu  npodeccHOHATBLHON
NEATENbHOCTH, CBS3aHHBIMH C (HU3UKOW, W COBPEMECHHBIMH
TEXHOJIOTUSIMH, OCHOBaHHBIMH Ha JIOCTHIKCHUAX (pU3HUECKOM
HaYKH.

BocnurarenbHblii NOTEHUHAT YPOKOB (PM3MKHM B OCHOBHOIi
LIKOJIe.

VYpoku pu3KKH palaT BOCHUTATEIbHbBIC 3aJa49H:

e ChopMupoBaTh >KU3HEHHYIO CTPAaTErHi0 IOCTHKEHHUS Yclexa Hu
CONYTCTBYIOIIME JTOH CTpaTerMd YEpThl Xapakrepa: HWHHULUATHUBY,
HE3aBHUCHMOCTb, CMEJIOCTh, OTBETCTBEHHOCTD, YBAXKEHHUE K Ce0€ U APYTHM.

e ChopMupoBaTh  KylIbTypy 0Opa30BaTEelNbHOW  JESTENbHOCTH:
npuydYaTh K aKKypaTHOCTH, MUCIOJHUTEIBHOCTH, aJ€KBaTHOM CaMOOIICHKE,
MIPOEKTUPOBAHUU CBOETO JKU3HEHHOIO MyTH.



e ChopmupoBaTh CO3HATENIbHYIO y4eOHYIO JACLUIUINHY,
OpPraHN30BaHHOCTb, HACTOMYMBOCTU B y4u€0e, JIOrMYECKOH TIpaMOTHOCTH,
HABBIKOB pabOThI ¢ KHUTOW U TETPablo, 3CTETUKH Y4eOHOro Tpyaa.

MECTO YYEBHOTI'O IIPE/IMETA «®U3UKA» B YYHEBHOM
IIJIAHE

B cootBerctBrn ¢ ®I'OC OOO ¢wusuka siBusiercs: 00s3aTEIbHBIM
MpeAMETOM Ha YPOBHE OCHOBHOTO oOmiero oo6paszoBaHus. JlanHas
mporpamma rpearycMaTpuBaeT u3ydeHue Gu3uKu Ha 0a30BOM ypOBHE
B 00béMe 238 4 3a Tpu rojga oOydeHus 1Mo 2 4 B HeJeno B 7 U §
KJIaccax M II0 3 4 B HEJEIO B 9 Kiiacce.

COJAEPKAHUE YYEBHOT' O ITIPEJJMETA

7 KJIACC

Paszpnen 1. @u3nka u e€ posib B IO3HAHUHN OKPYKAKOLIEr0o MUpa

Ou3znka — Hayka O MPHUPOAE, H3y4daeT (PU3NUYECKUE SIBICHUS:
MEXaHUYECKUE, TEIUIOBbIC, JIEKTPUUYECKHE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE.

®dusndeckue BenUUYUHBL. M3Mepenue ¢usznueckux BennyuH. Du-
3uueckue npubopsl. [lorpemHocts u3MepeHuil. MexayHapoHas
cUCTeMa eUHUII.

Kak ¢u3uka m gpyrue ecrecTBEHHbIE HAYKH H3Y4YalOT MPUPOLTY.
EctecTBeHHOHAy4YHBI METO] MO3HAHMS: HAOIIOJEHHE, OCTAaHOBKA
HAy4YHOTO BOIPOCA, BBIABIKEHUE THIIOTE3, DKCIEPUMEHT IO MpOo-
BEpKE THUMOTE3, 0OBsAcCHEHUE Halmomaemoro sieieHus. OmnucaHue
(bu3MYECKUX ABJICHUN C TIOMOIIIbIO MOJEIEH.

JdeMoHcTpanun

1. MexaHuueckue, TEIJIOBbIE, DJIEKTPUUECKHUE, MAarHUTHbBIE, CBE-
TOBBIE SIBJICHUSL.

2. ®uzuyeckue MpuOOPHI U TMpoLeaypa MPSIMBIX U3MEpPEHHI aHa-
JIOTOBBIM U IU(PPOBBIM MPUOOPOM.

JlabopaTopHbie padoThbI U ONBITHI

1. OnpeneneHue LEHBI AEIEHUS IIKAJIbl HW3MEPUTENIBHOTO IIpHU-
oopa.



2. VI3mepeHue pacCTOsIHUIMA.

3. N3mepenue 06bEMa KUAKOCTH U TBEPAOTO TEA.

4. OnpeneneHue pa3MepoB MaJbIX Tell.

5. M3mepenue temneparypsl NPy IOMOIIU KUJIKOCTHOTO TEPMO-
MeTpa U JaT4yuKa TeMIEPaTyphl.

6. IIpoBenenue uccienoBaHus IO MPOBEPKE TUIIOTE3bI: AaJbHOCTh
mosi€ra LIapuKa, IMYLIIEHHOTO TOPU30HTAJIBHO, TeM OOJIblIe, YeM
0oJIBIIIE BHICOTA ITYCKA.

Pa3nea 2. I[leppoHauyasnbHble CBeJleHUS 0 CTPOCHHUH BellecTBA

CrpoeHue BemiecTBa: aTOMbI U MOJIEKYJIbl, UX pa3Mepbl. ONbITHI,
NOKa3bIBAIOIINE  JUCKPETHOE  CTpoeHHe  BemiecTBa.  OTbITHL,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBukeHue yacTull BemecTBa. CBs3b CKOPOCTU JBMXKEHUS YACTHI]
C  TeMmmepaTypou. BpoyHoBckoe JIBUKEHUE, muddyzus.
B3aumoneiicTBue yacTuil BEECTBA: IPUTHKEHUE U OTTAIKHUBAHUE.

ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOEHUE Ta30B, KUJIKOCTEH U
TBEPIBIX (KPUCTATUITMUECKHX) Tel. B3auMOCBSI3b MEXy CBOMCTBAMHU
BEIIECTB B PAa3HbIX arperaTHbIX COCTOSIHUSIX W HMX AaTOMHO-
MOJIEKYJIAPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHhIX COCTOSTHUUN
BOJbl. B3amMOCBs3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISPHBIM CTPOCHHUEM.
OcobeHHOCTH  arperaTHbIX  cOCTOssHUKM  Boabl.  OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

JdemoHcTpauuu

1. Habmroenue OpPOYHOBCKOTO JIBHIKCHUS.

2. Habmonenue nuddysun.

3. HaGmronenue sBICHUH, OOBSICHSIOMUXCS TMPUTHKCHHEM WU
OTTaJKUBAHUEM YACTHII BEIIECTB.

JlaGopaTopHblie padoThbI M ONBITHI

1. OueHka auaMerpa aToMa METOAOM PS0B (C HMCIIOJIh30BAHUEM
¢dororpaduii).

2. OnbITH IO HAOMIOICHUIO TETNIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHl IO OOHAPYKEHUIO JEHCTBHS CHII MOJIEKYJISIPHOTO TPH-
TSOKCHUS.

Paznea 3. /IBu:keHue U B3aMMO/1€iiCTBU U



Mexannyeckoe IBHKEHHE. PaBHOMEpHOE U HEpPaBHOMEPHOE [IBU-
xenue. Ckopoctb. CpenHsisi CKOpPOCTh TP HEPABHOMEPHOM
IBIKEHHH. Pacd€r myrm um BpeMeHM [BHKEHHsA. PaBHOMepHOe U
HepaBHOMepHoe aABMkeHHe. Ckopoctb. CpenHsisi CKOpPOCTh Ipu
HEPaBHOMEPHOM JBUKEHUH. Pacy€r nmyTu u BpeMeHH IBUKEHUS.

SIBnenue uHepuuu. 3aKOH HMHEpLUHU. B3aumopelicTBue Ten Kak
IIpUYMHA HM3MEHEHMs] CKOPOCTH IBM)KEHMs Tesl. Macca kak Mepa
uHepTHOCTH Tena. IlnoTHocTh BemjecTBa. CBA3b MIIOTHOCTH C KOJIU-
YEeCTBOM MOJIEKYJI B €JMHUIIE 00bEMa BELIECTBA.

Cuna kak xapakTepucTHKa B3auMoJieicTBus Ten. Cuia ynpyrocTtu
n 3akoH ['yka. HM3mepeHue cuibl € TIOMOIIBIO JIMHAMOMETPA.
SIBneHue TAroTeHus U cuia TskecTH. Cuila TSDKeCTH Ha JIPYTHX Iiia-
Herax (MC). Bec Ttena. Hesecomocts. Croxenue cui,
HaIlpaBJICHHBIX 10 OJHOW MpsiMoM. PaBHonencTByromas cwi. Cuna
TpeHus. TpeHue CKOJIbKEHHUS U TpEeHue MoKosl. TpeHue B Mpupoje u
texauke (MC).

JdeMoHcTpanuu

1. HaGmronenrne MeXxaHMyecKoro IBWKEHUS Telia.

2. 3MepeHue CKOpoCTU MPSIMOJIMHEHHOTO JIBUKEHUS.

3. HaGmroneHnue siBIICHUSI HHEPIINH.

4. HabmroieHrne u3MEHEHUs CKOPOCTH TPY B3aUMOJICHCTBUH TEI.

5. CpaBHEHHE MacCC MO B3aMMOJICHCTBHIO TETI.

6. Cno>keHue CUJI, HalpaBJIECHHBIX 110 OJTHON MPSMOM.

JlaGopaTopHblie padoThI M ONBITHI

1. Onpenenenue  CKOPOCTH  PAaBHOMEPHOTO  JIBUYKEHUS
(mapuka B >KMJIKOCTH, MOJEIU DJIEKTPUUECKOTO aBTOMOOWIS U T.
I.).

2. OnpezneneHue cpefHel CKOPOCTH CKOJIbKEHUs Opycka WM Ia-
pHKa 110 HAaKJIIOHHOM TJIOCKOCTH.

3. Onpenenenye MIOTHOCTH TBEPAOTO TeEA.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTb DPACTSDKEHUs ([e-
(dopmaryn) Npy>XKMHbI OT NPHIIOKEHHON CHUJIBI.

5. OnbITHI, 1EMOHCTPUPYIOIIHUE 3aBUCUMOCTb CHJIBI TPEHHSI CKOJIb-
JKEHMS OT Beca TeJla M XapaKTepa COIPUKACAIOIINXCs TIOBEPXHOCTEM.

Pasnen 4. /laBieHue TBEPABIX TeJl, )KUAKOCTEH M ra30B

Hapnenne. CriocoObl yMEHbIIEHUS U yBEIUYeHUS JaBiieHus. JaB-
JIeHUe ra3a. 3aBUCUMOCTh JIaBJICHUA ra3a oT 00béMa, TeMreparypsl.



Ilepenaua naBiaeHUs TBEPABIMU TENAMM, >KMIKOCTAMU M Ta3aMu.
3axoH Ilackans. ITneBMaTHUeckne MalluHbl. 3aBUCUMOCTD JIaBJICHUS
KHUIKOCTH OT Tiyounsl. ['mapocratmueckuit mapamokc. Coo0-
Hiarommecs cocypl. I napaBinyeckue MeXaHU3MBbI.

Atmocdepa 3emun u atmocheprnoe maBienue. [lpudmHbI Cyie-
CTBOBaHMS BO3AYIIHOW o00omouku 3emiu. OmnbiT Toppuuemm.
W3mepenne atMocdepHOro JaBieHUSA. 3aBUCHMOCTb aTMOC(HEPHOTO
JABJIEHUS OT BBICOTHI HaJ ypoBHEM Mops. [Ipubopsl ans u3mepeHus
aTMOC(EepHOTO JTaBICHHUS.

JleficTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJO. BprTain-
KMBaromas (apxumenona) cuina. 3akoH Apxumena. IlnaBanue Ten.
BosgyxomiaBanue.

JdeMoHcTpauuu

1. 3aBUCUMOCTB JTaBJICHU ra3a OT TEMIEPATYpBHI.

2. [lepenaya gaBaeHHS KUJIKOCTHIO U Ta30M.

3. CooOmiaromiuecst COCypl.

4. I'mapaBiandecKuil mpecc.

5. [IposiBnenue AecTBUs aTMOC(HEPHOTO TaBJICHHS.

6. 3aBUCHUMOCTD BBITAJIKHUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM
YacTH Tejla U IUIOTHOCTHU KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOLIEH CUJIbI BECY BBITECHEHHOM KHUKO-
CTH.

8. YcnoBue miaBaHus Tell: IUIAaBaHWE WJIM MOTPYKEHHE Tell B
3aBUCHUMOCTH OT COOTHOLIEHHSI INIOTHOCTEH Teja U )KHUAKOCTH.

JlaGopaTopHblie padoThbI M ONBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Telda B BOJe OT 00bEMa
MOTPYKEHHOM B HKHUAKOCTh YaCTH TeJa.

2. Onpenenenue BBHITAIKUBAIOUICH CHIIBI, ACUCTBYIOIIECH Ha TeEIO,
MOTPYKEHHOE B KUAKOCTb.

3. IIpoBepka HE3aBUCHUMOCTHU BBITAIKUBAIOUICH CHIIBI, IEHCTBYIO-
e Ha TEeJO B )KUIKOCTH, OT MAcChl Teja.

4. OnbITBl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJIIKMBAIOIIECH
CHJIBI, IGUCTBYIOIICH Ha TENO B XKUAKOCTH, OT 00bEMa MOTPYKEHHON
B JKUJKOCTb YaCTHU TEJA U OT INIOTHOCTH JKUJIKOCTH.

5. KoHcTpynpoBanue apeoMerpa WM KOHCTPYHPOBAHHE JIOAKH U
OIpeAeNeHue €€ rpy3010AbEMHOCTH.

Pa3nea 5. PaGora u MomHOCTDL. JHEpIrus



Mexanunueckasi pabota. MOITHOCTb.

[IpocThle MexaHM3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTb.
[IpaBuno paBHOBecusi pblyara. llprMeHeHue npaBuia paBHOBECHS
peruara k O5oky. «3omotoe mpaBuno» mexanuku. KIIJ[ mpocTheix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHernueckas M NOTEHUMAIbHAS
sHeprus. lIpeBpamieHne OJHOTO BHAA MEXaHMYECKOW JHEPIrUHM B
Jpyroi. 3aKOH COXpaHEHUs PHEPTUH B MEXAHHUKE.

JdeMoHcTpanuu

[Ipumepbl NPOCTHIX MEXAHU3MOB

JlabopaTopHbie paGoThl U ONBITHI

1. Onpenenenre paboThl CUIIbI TPEHUS IPU PAaBHOMEPHOM JIBHXKE-
HUU TeJla IO TOPU30HTAIILHOM MOBEPXHOCTH.

2. UccnenoBanue ycIOBUN PaBHOBECHS phlUara.

3. Uzmepenue KII/] HakIOHHOM MIOCKOCTH.

4. 3yueHne 3aKk0Ha COXpAaHEHUS MEXaHUYECKON SHEPTUH.

8 KJIACC

Pa3nea 1. TenuioBble siBJIeHUS

Mogenu TBEPIOTO, KUAKOTO W Ta3000pa3HOTO COCTOSHUMN
BemecTtBa. Kpucrammmueckue u amopdusie Tena. OObICHEHHE
CBOMCTB Ta30B, JKUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHHI
MOJIEKYJISIpPHO-KHHETHYeCcKON Teopun. CMaurMBaHuE U KaWJUISPHbBIE
sBiieHUA. TemnoBoe pacuiupeHue u cxatue.

Temnepatypa. CBsizb TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO
JIBUKCHUS YACTHII.

Buytpennss sneprusi CriocoObl M3MEHEHUS! BHYTPEHHEH dHep-
TUM: TeIJIonepenaya U coBpeplieHne paboTel. Buabl Temonepenayn:
TEIUIONPOBOJHOCTh, KOHBEKIIHUS, U3TyUYCHUE.

KonunuecTBo TemnoTel. Y enbHas TeMI0EMKOCTh BellecTBa. Te-
MI000MEH U TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOTO OaliaHca.
[InaBneHne M OTBepAECBaHUE KPUCTAIUIMUYECKUX BEHIECTB. Y AEIb-
Has TeryoTa maieHus. [lapooOpa3oBanue u KoHAeHcaius. Mcma-
peane (MC). Kunenue. YaenpHas Temaora napooOpa3oBaHus. 3aBU-
CUMOCTb TeMIepaTypbl KUIEHUS OT aTMOCHEpHOTO JaBICHUS.
Brnaxnocts Bo3ayxa.

DHeprus TOIINUBA. Y IeJbHas TEIJIOTa CTOPAHMUSL.



[Mpunuuns!r paboTel TeroBbix asurareineid. KIIJ[ termoBoro
nsurarens. TeruloBble JIBHUTATENM U 3alUATAa OKPYKAIOLIEH Cpelbl

(MC). 3akoH coxpaHEeHHs U IPEBPALLECHUS SHEPTUU B TEIIOBBIX IIPO-
neccax (MC).

JdeMoHcTpanuu

1. HaGmrorenne OpOYHOBCKOTO JIBHKCHUS

2. Habmonenue nquddy3um

3. HabnioneHue siBIeHUN CMauMBaHUSA U KaNWUIIPHBIX SIBJE-
HUH

4. HaGnroeHue TEmI0BOTO paciIupEeHHsl Tel

5. HW3MeHeHue naBieHMs] ra3a INpU HM3MEHEHHMH OOBEMA HU
HarpeBaHUU WIH OXJIAKICHUU

6. [IpaBuiia n3MepeHust TEMIEPATYPHI

7. Buasl Tennonepenayn

8. Oxyaxx/ieHre Mpu COBEPIICHUH PaOdOThI

9. HarpeBanue npu coBepiieHHH paboThl BHEITHUMHU CUJIaMU

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHBIX BEILIECTB

11. HaGaromenne KueHus

12 .HabnroneHue mocTOsIHCTBA TEMIIEPATYPHI TTPH TUIABJICHUHT

13. Monenu TenIoOBbIX ABUTaTEIEH

JlabGopaTopHblie padoThI ¥ ONBITHI

1. OnpIThl 0 OOHAPYXKEHHUIO NEUCTBUSA CHJI MOJEKYISPHOTO
MPUTSKEHUS

2. OnbIThl IO BBIPAIIMBAHUIO KPUCTAILUIOB MOBAPEHHOW COJIM
WJIK caxapa

3. OnpITHl MO HAONIOACHHUIO TEIUIOBOTO PACHIMPEHUS Ta30B,
JKUIAKOCTEN U TBEPJIBIX TET

4. OrmpeneneHue JaBieHUs BO3/1yXa B OaJlJIOHE MIMPUIA

5. OneITbl, JIEMOHCTPHUPYIOUIME 3aBHUCUMOCTb  JaBJIECHUS
BO3JIyXa OT €ro 00bEMa U HArPEeBaHUS I OXJTKICHUS

6. IlpoBepka THUNOTE3bl JMHEHMHOW 3aBHCHUMOCTU JJIMHBI
CTOJIOMKA JKUJKOCTH B TEPMOMETPHUECKOI TpyOKe OT TeMIepaTypsl

7. HalOnmronenue W3MEHEHHUs BHYTpPEHHEH »HHEPruM Tela B
pe3ynbTaTe Teronepeaaun u padoThl BHEITHUX CHIT



8. UccnenoBanue sABIEHUS TEINIOOOMEHA IIPU CMEIIMBAHUU XO-
JIOAHOW U ropsiueit BOABI

9. OmnpeneneHue KOJUYECTBA TEIIOTHI, MOJYYEHHOTO BOJOU
[IPU TETIOOOMEHE ¢ HAarPeThIM METAUTMYECKUM IUIINHAPOM

10. Onpenenenne yaeabHOW TEINIOEMKOCTH BEIIECTBA

11. UccnenoBanue npoliecca UCapeHus

12. Onpenenenne OTHOCUTEIBLHOM BJIAXKHOCTH BO3/1yXa

13. Onpenenenrie yaeIbHOM TEIIOTHI TIJIABICHUS JIb/a

Paznen 2. DiiekTpuyeckne 1 MATHUTHbIE SIBJICHUS

Onektpusarusi Teil. J[Ba poja DIEKTPUYECKHX —3apsaoB.
BsaumopnelictBue 3apsbkeHHbIX Ten. 3akoH KynoHa (3aBHCHMOCTH
CUJIBI B3aMMOJICUCTBUS 3apsSHKEHHBIX TEJ OT BEIMYMHBI 3apsiJIOB U
PACCTOSTHUS MEXKTy TEIaMu).

DnekTpuyeckoe noJsie. Hanpssk€HHOCTh 3JIEKTPUYECKOTO TOJISL.
[TpuHIUI Cymeprno3uIu EKTPUIECKUX MOJIeH (Ha Ka4eCTBEHHOM
YpOBHE).

Hocurenn AIEKTPUUECKUX 3apsa0B. DJIleMEeHTapHBII
anexktpuueckuid  3apsna. Crpoenwe atoma. IIpoBogHukM U
JTURJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsia.

DIIEKTPUYECKUI TOK. YcnoBus CYILIECTBOBAHUS
ANEKTPUYECKOTro TOKa. McTouHMKM mnocrossHHOTO TOKa. JlencTBus
AIIEKTPUYECKOTO TOKa (TEIJIOBOE, XWMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUN TOK B )KHUJIKOCTSX U Ta3ax.

Onektpuyeckas  nenb. Cuima  Toka.  DJIEKTPUUYECKOE
HaIpsKEHUE. ConpotusiieHue IIPOBO/IHUKA. VY nenbHoe
CONPOTUBIIEHHE BewiecTBa. 3akoH Owma I  ydacTKa LEMH.
[TocnenoBarenbHOE U NAapAILIEIBHOE COEAUHEHUE IPOBOJHUKOB.

PaGota 1 MOIIHOCTH IEKTPUUECKOTO ToKa. 3akoH J[koynsa—
Jlenma. DneKTpUYeCKHUEe LN U MOTPEOUTENH IEKTPUUECKON dHEp-
ruu B ObiTy. KopoTKoe 3aMbikaHue.

[locrossHHbIE ~ MarHuThl. B3aumonelcTBHE  MOCTOSIHHBIX
MariHutoB. MaruutHoe mnoje. MarHuTtHoe mnoje 3eMIM U €ro
3HauYe€HHE 7S KM3HU Ha 3emue. OnbIT Dpcrena. MarHutHoe moJie
ANEKTpUYECKOro Toka. [IprMeHeHHe 3IeKTPOMarHuTOB B TEXHHUKE.
JleficTBue ~ MarHUTHOrO  MOJISI HAa  MPOBOJHUK C  TOKOM.



DNEeKTpOABUTATEINb IIOCTOSIHHOTO TOKa. Hcnonn3oBanue
AJIEKTPOJIBUTaTeNel B TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitet @apazes. SIBneHUHE BIEKTPOMATHUTHOW WHIYKIIUH.
[MpaBuno Jlenma. Onekrtporenepatop. CnocoObl  TOTy4YeHUS
IEKTPUICCKOW DSHEPTHH. DJIGKTPOCTAHIIMU Ha BO30OHOBIISEMBIX
HMCTOYHHUKAX YHEPTHUH.

JdeMoHcTpanuu

1. Dnexrtpusanus Ten

2. JIBa poja SJEKTPUYECKUX 3apsA/IOB M B3aHMMOJICHCTBHUE
3apSHKCHHBIX Tell
YCTpOUCTBO U IEHCTBHE IEKTPOCKONA
DnexTpocTaTuyeckas MHIAYKINS
3aK0H COXpaHEHUS ANEKTPHUIECCKUX 3apsiIOB
[TpoBOTHUKY U TUATEKTPUKH
MopenupoBaHue CUIIOBBIX JIMHUHA SJIEKTPUIECKOTO TTOJISI
HcTtouHnKky MOCTOSITHHOTO TOKA

9. JleicTBUA 2IEKTPUUYECKOTO TOKA

10. DneKkTpuYecKuid TOK B KUJIKOCTH

11. I"a30BbIi pa3psn

12. 3mepeHue cuiibl TOKa aMIepMeTpoM

13. 3MepeHue aneKTpuYecKoro HampsHKEHUST BOJIBTMETPOM

14. PeocTaT u Mara3uH CONpPOTUBIICHUI

15. B3auMoeiicTBUE NOCTOSIHHBIX MAarHUTOB

16. MonenupoBaHue HEBO3MOXKHOCTH pa3leliCHHs IOJIOCOB
MarHura

17. MopnenupoBaHue MArHUTHBIX TMOJEH  MOCTOSIHHBIX
MarHuToB

18. OnbIT Opcrena

19. MarautHoe nosie Toka. DJIEKTPOMarHuT

20. JleiicTBHe MarHUTHOTO TOJISl HA MPOBOJHHUK C TOKOM

21 DnexTpoABUraTesab NOCTOSHHOIO TOKA

22. UccnenoBaHue sIBIICHUA 3JI€KTPOMarHUTHOM MHAYKIIMU

23. OnbiTel Gapanes

24. 3aBUCUMOCTb HAaNpaBJICHUS HWHAYKIIMOHHOIO TOKa OT
YCIIOBHM €ro BO3HUKHOBEHUS

25. DneKTporeHepaTop NOCTOSHHOTO TOKa

NN R W



JlabopaTopHbie padoThI U ONBITHI

1. OmbITEI MO HAOIIOICHUIO ANCKTPU3AIMH TNl UHIAYKIHUCH U
MIPU COMPUKOCHOBEHUU

2. HccnepnoBaHue JE€HUCTBUS DJIEKTPUYECKOTO IOJISI Ha
MIPOBOJIHUKY U JUDJIEKTPUKH

3. COopka u mpoBepka pabOTHI DIEKTPUUYECKON IeNu
MTOCTOSTHHOTO TOKa

4. VI3aMepeHnue u peryJupoBaHUE CUITbI TOKA

5. U3mepenue u peryinupoBaHue HAPsDKEHUS

6. MHccrnenoBaHue 3aBUCMMOCTH CHJIBI TOKa, MIYIIETO 4epes3
PE3UCTOp, OT COMPOTHUBJICHUS PE3UCTOpPA W HAMPSHKEHUS HA PE3U-
cTope

7. OmbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JJIEKTPHUUIECKOTO
COTIPOTHUBIICHUS MTPOBOJHHUKA OT €r0 JUTMHBI, TIOMIAAH TMOMEPEIHOTO
CEYCHHS U MaTepHuaia

8. [IpoBepka mpaBWiia CIHOKEHUS HANPSHKEHWN  MpU
MOCJIEIOBATEILHOM COEIMHEHUU JIBYX PE3UCTOPOB

9. [IlpoBepka mpaBwiia JUisi CUJbl TOKA MPU MApPALIEIBHOM
COEJIMHEHUU PE3UCTOPOB

10. Omnpenenenue pabOTHI AIECKTPUUYECKOTO TOKA, HIAYIIETO
gyepes pe3ucTop

11. OmnpeneneHue  MOIIHOCTH  DJIEKTPUYECKOTO  TOKa,
BBIJICTISIEMO Ha PE3UCTOPE

12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, MIYHIETO 4epes3
JAMIIOUKY, OT HalpsHKEHUS Ha Hel

13. Onpenenenue KII/] narpeBaresns

14. WccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX
MarHuToB

15. V3yyeHue MarHUTHOTO TOJS MOCTOSIHHBIX MarHUTOB MPH
WX 00beTUHEHUH U pa3ielieHuu

16. HccnenoBaHue [EWCTBUS 3JIEKTPUYECKOTO TOKa Ha
MAarHUTHYIO CTPEIIKY

17.  OneiTbl, JAEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIbI
B3aMMOJICICTBUS KAaTyIIKH C TOKOM M MAarHuTa OT CHJIbl TOKa U
HaIlpaBJICHUs TOKA B KaTYyIIKE

18. N3ydyenue nedCTBUS MAarHUTHOTO TOJISI HAa MPOBOJHUK C
TOKOM



19. KouctpyupoBanue u U3Yy4YCHHE paboThI
AIIEKTPOABUTATEIIS

20. U3mepenue KIIJ[ anekTpoaBUraTrenbHON YyCTAaHOBKU

21. OnpIThl MO MCCIEIOBAHUIO SBJIICHUS 3JIEKTPOMArHUTHOM
WHAYKIMHA: WCCICIOBAaHUE W3MEHEHWH 3HAYCHHWs W HaIpPaBJICHUS
WHAYKIIHOHHOTO TOKA.

9 KJIACC

Paszpen 1. Mexanuveckue siBJICHUSA

Mexannueckoe nBukeHne. MarepuanbHas Touka. Cucrema ot-
cuéra. OTHOCUTENIBHOCTh MEXaHWYECKOTO JBIXEeHMs. PaBHOMepHOE
MPSIMOJIMHENHOE JBHKEeHHE. HepaBHOMEpPHOE NMPSAMOIMHENHOE JBU-
xeHue. CpeHsAs 1 MTHOBEHHAsi CKOPOCTb Tejla IIPU HEPaBHOMEPHOM
JBIDKCHHH.

Yckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE JBUKEHHE.
Co0Ooguoe magenne. OneITe! [ anmes.

PaBHOMEpHOE ABMkeHHE MO OKpykHOCTH. [lepmon m wactora
oOparenus. JluneliHas u yrioBasi CKOpocTH. LleHTpocTpeMuTensHoe
YCKOPEHHE.

[Tepsriit 3akoH Herotona. Bropoii 3akon Hetotona. Tpetwuii 3a-
koH HproToHa. [IpuHUIMN Cyneprio3uiiuy CUl.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHuUs: cujia TpeHUs
CKOJIbXKEHUS, CUJIa TPEHHUS TIOKOs, APYIUe BUbl TPEHUSI.

Cuna TsSKECTH M 3aKOH BCEMUPHOIO TATOTEHHA. YCKOpEHUue
cBoOomHorO mazeHus. JIpwkenwe rmianer Bokpyr Comnma (MC).
[IepBas kocmuueckast ckopocTb. HeBeCOMOCTh U nEeperpys3KH.

PaBHOBecue maTepuanbHON TOYKU. AOCOJIIOTHO TBEPIOE TEIO.
PaBHOBecue TBEpPAOro Tena C 3aKpPEIUVIEHHOW OCBhIO BpallCHUS.
MowmenT cunsl. LlenTp TsaxecTu.

Nmnynsc tena. U3menenne nmiynbca. UMnynsc cuibl. 3aKOH
coxpaHeHus ummnyibca. PeaktuBHoe neuxenne (MC).

Mexannyeckass pabota M MoIIHOCTb. PabGota cunm TspkecTw,
ynpyroctd, TpeHuss CBs3p sHepruu U paboTsl [loTeHIManbHas
SHEprusi  Tejna, NOJHATOTO  HAJ  IOBEPXHOCTBIO  3EMIIH.
[loTreHunanpHas SHEprus ckatou NpyxkuHbl. Kunetnueckas sHeprus.
Teopema 0  KHHETMYECKOM DHEPrMH. 3aKOH  COXpaHEHHS
MEXaHUYECKOH SHEPTUH.



JdeMoHcTpanuu

1. HaGnromenne  MeXaHMYECKOTO  JBWXKEHHS  Tela
OTHOCHUTEJIHO Pa3HbIX TEJ OTCUETA

2. CpaBHeHME NyTE€H U TPAEKTOPUN JABM)KEHUS OJHOTO U TOTO
e TeJla OTHOCUTEIBHO PAa3HBIX TEJ OTCUETA

3. U3mepeHue CKOpOCTH U YCKOPEHMsI MPSMOJMHEHHOTO
JBKECHUS

4. UccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JBMXKEHMUSI

5. HaOmronenue 1BUXKEHUS Tella 0 OKPYKHOCTH

6. HaGnroneHne MexaHUYECKUX SIBJICHUN, TPOUCXOASIINX B CHU-
creme orcuéra «Temexka» npu €€ paBHOMEPHOM M YCKOPEHHOM
JBIKEHUH OTHOCUTENIBHO KaOnuHeTa (PU3nKu

7. 3aBUCUMOCTb YCKOPEHHs Tejla OT Macchl Tejna U
JEMCTBYIOIIEN HA HETO CHJIBI

8. HabGmronenne paBeHCTBA CHJI TIPU B3aUMOJICHCTBUH TEI

9. N3meHeHune Beca Tena NpU YCKOPEHHOM JIBKEHHUH

10.ITepenava ummynbca Mpy B3aUMOICCTBUM TeEI

11.IIpeoOpazoBaHus SHEPTUN TTPH B3AUMOICHCTBUH TEIT

12.CoxpaHeHnre UMIyabca MpHU HEYIPYTrOM B3aUMOICUCTBUU

13.CoxpaHeHue UMITyJIbca TPH  aOCOJNIIOTHO  YIPYrom
B3aMOJECHCTBUHU

14.HabnroneHne peakTHBHOTO IBHDKCHHUS

15.CoxpaHeHue MEXaHUYECKOW SHEPrud TIpH CBOOOTHOM
MaJICHUN

16. CoxpaHeHUe MEXaHUYECKON ASHEPIruu IMpHU JIBHKEHUH TeJla
MOJ| IEUCTBUEM IIPYKUHBI

JlaGopaTopHblie padoThI M ONBITHI

1. KoHcTpyupoBaHue TpakTa Ajsi pa3rOHAa U JaJbHEHIIEro
PAaBHOMEPHOTO JABMKEHUS IIAPUKA UM TEJIEKKH

2. OrmpeneneHue CpeHe CKOPOCTU CKOJIbKEHUs Opycka WiH
JBUKEHHUS IAPUKA 110 HAKJIOHHOM IJIOCKOCTH

3. OmnpeneneHue yCKOpPEHHs Tejla MPU PABHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOM MJIOCKOCTH

4. MHccnegoBaHue 3aBUCUMOCTH MyTHU OT BpPEMEHHM IpHU
PaBHOYCKOPEHHOM ABMKEHUU 0€3 HaualbHOW CKOPOCTH

5. IlpoBepka ruMOTE3bl: €CIM TMPU PABHOYCKOPEHHOM
JIBUKCHUH O€3 HA4YadbHOW CKOPOCTH IYTH OTHOCSTCS KaK psf



HEYETHBIX YHCEN, TO COOTBETCTBYIOUIME IPOMEXKYTKH BpPEMEHH
OJIMHAKOBBI

6. HMccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHHS CKOJIBXKEHHUS OT
CHJIBI HOPMAJIHOTO JaBJICHHS

7. Ompenencane kodhHUIMEHTA TPEHUS CKOJIEKECHUS

8. Omnpenenenue xECTKOCTH NPYKUHBI

9. Ormpenenenrie padOTHI CHJIBI TPEHHUS HPU PABHOMEPHOM
JBVKEHUU TEJa 10 TOPU30HTAIBHON MOBEPXHOCTH

10.0npenenenre pabOThl CHIIBI YIPYrOCTH IHpU MOABEME
rpy3a ¢ UCIOIb30BaHUEM HEMOIBMKHOTO U TIOJBIKHOTO OJIOKOB

11.M3yueHune 3aKOHa COXpAHEHUS SHEPTUU

Pazgen 2. Mexannyeckune K0J1e0aHUA U BOJHBI

KonebarenpHoe nBmwxkeHne. OCHOBHBIE  XapaKTEPHUCTHKU
KoJIeOaHUM: TIePHOJ, YacTOTa, AaMIUIMTyAa. MareMaTudecKuil u
NpYXKUHHBIA MasgsTHUKU. [IpeBpalienue sHeprun npu KojaedaTeIbHOM
NBIDKCHUH. 3aryxaromie Kosiebanus. BuiHYyXaAeHHBIE KOJIeOaHUSI.
Pezonanc. Mexanndeckre BOJHBIL. CBOMCTBA MEXaHMYCCKHX BOJIH.
[Ipo nmonpHbBIE M TONIEpEYHbIE BOJIHBI. J[JIMHA BOJHBI U CKOPOCThH €€
pacnpocTpaHeHus. MexaHu4Yeckrue BOJHBI B TBEPAOM  Tele,
cericmuueckue BosHbI (MC).

3Byk. ['poMKkOoCTh 3ByKa M BbIcOTa TOHA. OTpakeHUE 3BYKa.
HNudpa3Byk u yabpTpasBykK.

JdemoHcTpauuu

1. HaGmronnenue xoiae0aHUM TEI MO AEHCTBUEM CHUIIBI TSIKECTHU
Y CWJIbI YIIPYTOCTH

2. HaGmronenue xkonebaHuii rpy3a Ha HUTH U Ha TIPY>KHUHE

3. HabGnroieHue BBIHYKICHHBIX KOJIEOaHH U pe30HaHCa

4. PacripoCTpaHeHHE MPOJOJBHBIX M IONEPEYHBIX BOJH (Ha
MO/IEIIH )

5. HabnroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOThI

6. AKYyCTUYECKHH PE30HAHC

JlabopaTopHbie padoThbI U ONBITHI

1. OmpepeneHue  4YacTOTBl W TepuoAa  KoJieOaHMIA
MaTeMaTHYeCKOTO MasTHUKA

2. OmpeneneHne 4acTOThI U TIeproia KojaeOaHU Mpy>KUHHOTO
MasgTHHKA



3. HccrnepmoBanwe  3aBHCHMOCTH  TepHOJa  KoJjeOaHHi
MOJIBEIIEHHOTO K HUTH TPy3a OT JUTMHBI HUTH

4. HWccrnenoBaHue  3aBUCUMOCTH — TepHoja  KosieOaHUi
IIPYKMHHOI'O MasiTHUKA OT MacChl rpy3a

5. IlpoBepka HE3aBUCUMOCTH IiepuoAa KojeOaHUil rpys3a,
[IO/IBELLIEHHOTO K HUTHU, OT Macchl Ipy3a

6. OmnbIThl, JEMOHCTPUPYIOLIHME 3aBUCUMOCTh IE€pHOJa
KoJIe0aHWH TPY)KMHHOTO MAasiTHHKa OT MAacChl Ipy3a M KECTKOCTH

MPYKUHBL
7. VI3amepeHue ycKopeHust CBOOOHOTO TaICHUS

Pa3nesn 3. DiiekTpoMarHuTHOE MoOJie M 3J1eKTPOMarHUTHbIE
BOJIHBI

DONEeKTpOMarHUTHOE  MOJe.  DJEKTPOMArHUTHBIE  BOJIHBI.
CpoiicTBa »3yeKTpoMarHUTHBIX BOJIH Illkama 3IeKTpOMarHUTHBIX
BOJIH. Vcnionb30BaHMe IEKTPOMATrHUTHBIX BOJIH 71 COTOBOM CBSI3H.

OnekTpoMarHuTHas mpupoga cBera. CKOpOCTh  CBeTa.
BosHOBEBIE CBOIICTBA CBETA.

JdemoHcTpauuu

1. CBoiicTBa 3J€KTPOMArHUTHBIX BOJIH

2. BoyiHOBBIE CBOMCTBA CBETA

JlaGopaTopHblie padoThI M ONBITHI

1. W3yueHne CBOWCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBIO
MOOMIBHOTO TenepoHa

Pa3nen 4. CBeToBbIe fIBJICHUSA

JlyueBas moguens cBera. Mcrounuku csera. IIpsmosmueliHOE
pacnpoctpanenue cBera. 3atmeHuss Connua u Jlynsl. OtpaxeHue
cBeTa. [1nockoe 3epkano. 3aKoH OTpaKeHUs CBETA.

[Ipenomiienne cBera. 3akoH npenomMieHus ceera. [lonHoe BHyY-
TpEHHEE OTpa)keHHe cBeTa. Vcronp30BaHME MOJIHOIO BHYTPEHHETO
OTpakX€HUs B ONTUYECKUX CBETOBOJAX.

JIunza. Xon oywedr B smH3e. Onruueckas —cucTeMa
doToanmapara, wmukpockona u Teneckoma (MC). I'ma3 kak
OITUYECKas cucrema. biin30pykocTs U 1aabHO30PKOCTb.

Paznoxxenne Oemoro cBera B chekTp. OmbiTel HproToHa.
CrnoxeHue cnekTpaibHbIX IBETOB. Jlucnepcus ceta.



JdeMoHcTpanuu
1. IlpssmonuHeiiHOE pacpoCTpaHEHNUE CBETA.
2. OtpaxeHue cBera.
3. TlonmyueHwe u300paXEHUH B IJIOCKOM, BOTHYTOM H
BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.
OnTHyeckuil CBETOBOI.
Xon irydeit B coOMparomiei JTunse.
XoJ Jlydel B paccenBaroue! JIMH3E.
[Tonyuenue n300paxeHNUi ¢ TOMOILBIO JINH3.
[Ipunuun neiictBus poToannapara, MUKPOCKOIIA U TEJIECKO-

e

mna.

10.Monens rnasa.

11.Pa3nosxenue 6e10ro cBeTa B CHEKTP.

12.I1onyuenne 0Genoro cBeTa NpPHU CIOKEHUU CBETAa Pa3HBIX
L[BETOB.

JlabopaTopHble paGoThl U ONBITHI

1. HMccnenoBaHue 3aBUCHUMOCTH YIJIa OTPAXKEHUS CBETOBOTO
Jy4a OT yIJia MaJeHus.

2. HM3ydyenme xapakTEepUCTHK H300paKEHUsI TIpeaMera B
IJIOCKOM 3€pKajie.

3. UccnenoBanue 3aBUCMMOCTH YIJIa PEJIOMIICHUS CBETOBOTO
Jy4ya OT yIJia MaJieHusl Ha TPAHUIE «BO3LyX—CTEKIION.

4. ITomyuenne n300pakeHUM C TOMOIIBI0 COOMPAOIIEH JIMH3BI

5. Omnpenenennie (HOKYCHOTO PACCTOSIHUS U ONTHUYECKOW CHIIBI
co OuparoIei JUH3bIL.

6. OMBITHI IO Pa3I0KEHHUIO OEJI0r0 CBETa B CIIEKTP.

7. OneITBI TO BOCHPUATUIO I[BETAa MPEIAMETOB MPHU UX
HaOJIO/ICHUH Yepe3 I[BETOBbIE (DUIBTPHI.

Paznen 5. KBanToBble fiBJIeHUSA

OmnbiTel Pezepdopna m mnanerapHas mMojens atoma. Mojenb
atoma bopa. Mcnyckanne M morJomeHue cBera aroMoM. KBaHTBHI.
JInHenyaTele CIIEKTPBI.

PagnoaktuBHOCTh. Anb(da, 6eta u raMmmanzinydeHus. CTpoeHue
aToMHOTrO sapa. HykinoHHas mozxens aToMHOTO siapa. M30Tomsl.



PagnoaxktuBHble  mpeBpamenus.  Ilepuox  mosypacnana
aTOMHBIX SJ€EP.

SAnepHble peakuuu. 3aKOHbI COXpPaHEHMsI 3apsJOBOro U
MaccoBOTO YHUCENl. DHEPrus CBsSI3U aTOMHBIX sjep. CBsi3b Macchl U
sHepruu. Peakuuu cuHTe3a u neneHus saep. VMICTOUHMKM sHEpruu
Comnna u 3831 (MC).

Snepnas sHepretuka. JIeHCTBHS paJMOAKTUBHBIX H3TyYEHHI
Ha xuBble opranuzMsl (MC).

JdeMoHcTpanuu

1. CrieKTphl U3Ty4eHUS U TIOTJIOMICHHUSL.

2. CHexTpbl pa3InyHbIX Ta30B.

3. Cnektp BoJOpOaa.

4. HaGmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cuéryrka HOHU3UPYIOLIUX U3ITYYECHUH.

6. Peructpanus u3mydeHus] TPUPOIHBIX MUHEPATIOB U MPOAYK
TOB.

JlabopaTopHble paGoThl U ONBITHI

1. HaGnroeHre CIUIOMIHBIX M JTUHEHYATHIX CIIEKTPOB H3ITyde-
HUSL

2. UccnenoBanue TPEKOB: U3MEPEHNE SHEPTUN YACTHUIIBI 10 TOP
MO3HOMY yTH (110 hoTOTrpadusim).

3. V3mepenue paanoakTuBHOTO GoHA.

IoBTOPUTEILHO-00001AOIIMIA MOAYJIb

[ToBTOpHTENEHO-0000MIIAONMI MOTYIb MTPEJHA3HAYEH IS CH-
creMaru3anuu ¥ 00O0OIIEHHs NPEIMETHOTO COJAEPXKAHUS M OIbITa
NeATeNbHOCTH, MPUOOPETEHHOTO MPU M3YYeHHUHU BCero Kypca (usm-
KHA, a TaKKe I NOAroToBkM K OCHOBHOMY TIOCYJapCTBEHHOMY
9K3aMeHy 1o ¢u3uKe 115 00ydarouuXxcs, BBIOPABIINUX 3TOT y4EOHBIN
peaMeT.

[Tpu n3ydeHun TaHHOTO MOJYJIS PEaH3yIOTCS U CUCTEMaTH3HU-
PYIOTCSI BHJIBI J€SITEIBHOCTH, HA OCHOBE KOTOPBIX 0OecrednBaeTcs
JOCTH)KEHHE TPEAMETHBIX M METalpeJMETHBIX IUIAHUPYEMBIX pe-
3ylbTaTOB  OOydeHus,  (OPMHUpPYETCS  €CTECTBEHHO-Hay4yHas
I'PaMOTHOCTB: OCBOEHHE HAYYHBIX METOJOB MCCIIEIOBAaHUS SBICHUN
IPUPOJIBI M TEXHUKH, OBJIAJICHUE YMEHUSAMHU OOBSCHATh (PU3HMUECKUE



SABJICHHA, NPUMCHAA IOJYYCHHBIC 3HAHWUA, pCUIATh 3aJadud, B TOM
YHUCJIC KAYCCTBCHHBIC U SKCIICPUMCHTAJILHBIC.

[IpuHIMITHAIBHO IEATEIBHOCTHBIN XapaKTeP JAHHOIO paszeiia
peanusyercs 3a CYET TOro, YTO YyYallWMecs BBINOJHAKOT 3aJaHUs, B
KOTOPBIX UM IIPEIaracTcs:

. Ha OCHOBE I[IOJYYECHHbIX 3HAHUM pPacrno3HaBaTh U
HAy4YHO OOBSICHATH (PU3MUECKUE SBICHUS B OKPYKAIOIICH MPUPOJIC
U IIOBCEIHECBHOM KU3HMU,

. HCMOJIb30BATh ~ HAy4yHbIE METOJbl  MCCIEIOBAHUS
(bU3UYEeCKUX SIBJICHWM, B TOM YHCIE NJs1 MPOBEPKU TUIIOTE3 M
MOJIY4YE€HHS] TEOPETUUYECKUX BBIBOJOB;

o OOBSICHATh, HAay4YHbIE OCHOBBI HamOoJiee BaXKHBIX
JOCTH>KEHHI COBPEMEHHBIX TEXHOJIOTHH, Halpumep,
MPAKTUYECKOTO MCIOJIb30BAHUS PA3JIMYHBIX HCTOUYHHKOB YHEPTUU
Ha OCHOBE 3aKOHa MPEBPAIICHUS] M COXPAHEHHS BCEX M3BECTHBIX
BHUJIOB SHEPIUHU.

Kaxxmas H3 TeM JAHHOTO pasnena BKJIFOYAET
AKCIIEPUMEHTAJILHOE  HCCIIeOBaHUE O0O0OOIIAIONIEro  XapakTepa.
Paznen 3aBepiaercs mpoBeACHUEM TUATHOCTHYECKOW M OIEHOYHOM
paboTHI 32 KypC OCHOBHOM IIKOJIBI.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

N3yuyenne yueOHoro mnpeamera «dDusuka» Ha ypOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMsl  JOJDKHO  oOecriedrBaTh
JNOCTHKEHHE  CIIEAYIOUIUX JIMYHOCTHBIX, METalpeIMETHBIX |
MpeIMETHBIX 00Pa30BaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbHI

Hampuomuuecxoe eocnumanue.:

. IIPOSIBJICHUE MHTEPECa K HUCTOPUM U COBPEMEHHOMY
COCTOSIHUIO POCCUHCKOH (pr3nueckoil HayKH;



. LEHHOCTHOE OTHOIIEHHE K JOCTUKECHUSAM POCCHUHUCKHX
y4E€HBIX (DU3HUKOB.

Fpaam)ancxoe u nyoeno-npaecmeenuoe eocnumanue.;

. FOTOBHOCTh K AKTHBHOMY Y4YacTHIO B OOCYXJIECHHU
OOIIECTBEHHO-3HAYUMBIX M OSTHYECKHUX NpOOJeM, CBSI3aHHBIX C
MPAKTUYECKUM MTPUMEHEHHEM JOCTIKCHUN (PU3UKH;

. OCO3HAHHE BAXHOCTHU MOPAIBHO-ITUYECKUX
IIPUHLUIIOB B JIEATEIBHOCTH YYEHOTO.

Jcmemuueckoe 6ocnumanue:

D BOCTIPUSATHE OCTETUYECKUX KadecTB (pu3nueckoun
HAayKH: €€ TapMOHUYHOIO MOCTPOEHHUS, CTPOTOCTH, TOYHOCTH,
JIAKOHUYIHOCTH.

Heuuocmu HAYYHO20 NO3HARUA:

. OCO3HAHHWE IIEHHOCTH (U3NYECKOM HaykKh Kak
MOIIIHOTO HWHCTPYMEHTa IIO3HAHUS MHUpPA, OCHOBBI Pa3BUTHS
TEXHOJIOTUH, BaKHEHIIEH COCTaBIISIIONIEH KYJIbTYPHI;

. pa3BUTHE HAy4YHOH IIOOO3HATEIBHOCTH, MHTEpEca K
HCCIIEIOBATENIbCKON eI TEIbHOCTH.

Dopmuposanue Kyabmypvl 300p06bsi U IMOUUOHATILHOZO0
onazononyqusn:

. OCO3HAaHHE IIEHHOCTH 0e30macHoro olpasza >KHU3HU B
COBPEMEHHOM  TEXHOJOTHYECKOM MHpE, BaXKHOCTH IPaBUII
0€30MacHOTO TMOBEJCHUS HAa TpPaHCIOpTE, HA JOporax, ¢
ANIEKTPUYECKUM M TEIUIOBHIM O0OpYJOBAaHUEM B JIOMAIIHUX
YCIIOBHUSIX;

. chOpMHUPOBAHHOCTh HaBbIKa pedrekcuu, NMpU3HAHHE
CBOETO MpaBa Ha OIIMOKY M TAKOTO e MpaBa y APYyroro 4eIoBeKa.

Tpyooeoe éocnumanue:



. aKTHUBHOE y4acTHe B PEIICHUH MPAKTHUECKUX 3a7a4 (B
paMKax CeMbM, IIKOJbI, TOpOAd, Kpas) TEXHOJOTMYECKON U
COLIMAJIBHOW HAINPaBJIEHHOCTH, TPEOYIOIIMX B TOM 4YHCIE U
(bu3nUeCcKuX 3HAHUM;

. MHTEpEC K NPAKTHMUECKOMY H3Yy4eHUIO Ipodeccui,
CBSI3aHHBIX C (PUZHKOM.

Ixonozuueckoe eocnumanue:

. OpHUEHTAIUs Ha MpUMEHEeHnEe (pU3NYeCKUX 3HAHUH IS
pemeHus 3aja4 B 00JIaCTH OKpPYKaloIIeld Cpelpl, MIIaHWPOBAHUS
MOCTYIIKOB M OLEHKA WX BO3MOXXHBIX TMOCIEICTBUHA IS
OKpYKarollenl Cpeibl;

. OCO3HAHHE TJIO0ATHHOTO XapaKTepa 3KOJOTHUECKHX
po0ieM U myTeil UX peieHusl.

Adanmayusa o0yuarouiezoca K UMEHAIOWUMCA YC108UAM
COUUAILHOI U RPUPOOHOIL CPeObL:

. MOTPeOHOCTh BO B3aMMOJECHCTBUM IMPH BHINOJHEHUH
WCCAENOBAaHUNW W TMPOEKTOB  (DU3WYECKOW  HANpPaBJICHHOCTH,
OTKPBITOCTb OTIBITY U 3HAHUSIM JIPYTUX;

. MOBBIIICHHE YPOBHS CBOEW KOMIIETEHTHOCTH depe3
MIPAKTUYECKYIO ACSITEbHOCTD;
. HOTPEeOHOCTh B POPMUPOBAHUHN HOBBIX 3HAHHI1, B TOM

gucine  (GopMymupoBaTh  HJEH,  MOHATHS, THIOTE3bI O
(bu3UYeCKuX OO0BEKTax M SABJICHUSX;

D OCO3HaHUE Je(PHUIIMTOB COOCTBEHHBIX 3HAHMH U
KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKH;

D IJIAHUPOBAHUE CBOETO PAa3BUTHSA B MPHOOPETECHUU
HOBBIX (PM3UYECKUX 3HAHUH;

D CTPEMJICHUE aHAIM3UPOBATH U BBISBIATH B3aUMOCBS3U
NpUpPOABI, OOIecTBAa W OSKOHOMHKH, B TOM 4YHCIEe C
UCIO0JIb30BaHNEM (DHU3UUYECKUX 3HAHMIA,

o OLICHKAa CBOMX JIEUCTBUM C Y4YETOM BIIMSIHUSA HA
OKPYKAIOIIYIO CPEy, BOSMOKHBIX II00ATBHBIX TIOCTIEICTBHIA.



METAIIPEIMETHBIE PE3YJIBTATHI

YHuBepcaibHbIe NO3HABATEIbHbIE 1eHCTBUSA
ba3zoevie nocuueckue oeiicmeun:

. BBISIBIIAITH W XapaKTepU30BaTh  CYIICCTBEHHBIE
MIPU3HAKU OOBEKTOB (SIBJICHUN);

. yCTaHaBIUBAaTh CYIIECTBEHHBIN MIPU3HAK
KJIaccu(uKaI, OCHOBaHUS It 0000IICHUS M CPABHEHUS;

. BBISBIISATh  3aKOHOMEPHOCTH W TIPOTHBOPEYHS] B
paccmMaTtpuBaeMblx  (pakTax, JaHHBIX WU HAOIIOJCHUSX,
OTHOCSIIIUXCS K (PU3HYECKUM SIBIICHUSIM;

. BBISIBIISATE  NIPUYUHHO-CJICICTBEHHBIC  CBSI3W  TIPH
M3Y4YeHUU (U3NYECKUX SIBJICHUM W MPOLIECCOB; JENIaTh BBIBOJBI C
WCII0JIb30BaHNEM JICYKTUBHBIX M WHAYKTUBHBIX YMO3aKIIOUCHHH,
BBIJIBUTATh THITOTE3bI O B3aUMOCBS3SIX (DU3HMUECKUX BEITUIHH;

. CaMOCTOSITENIBHO BBIOMPATh Coco0 pelieHns yueOHoM
(dbu3nveckoi 3aaun (CpaBHEHUE HECKOJIBKUX BAPHUAHTOB PEIICHUS,
BBIOOp Hambojee MOAXOMIMIETO € YYETOM CaMOCTOSITEIIBHO
BBIJICTICHHBIX KPUTEPHUEB).

Bba3zoevie uccneooeamenvckue oeiicmeus:

. HCIIOJIb30BATh  BOIIPOCBI  KadK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ
HHCTPYMCHT ITIO3HAaHU,
. IMPOBOAUTE II0 CaMOCTOATCIBHO  COCTABJICHHOMY

IUTaHY OIIBIT, HECJIOKHBIN (pU3NYEeCKuil SKCIeprMEeHT, HeOOobIIoe
uccien0BaHue (PU3NUECKOTO SIBICHNUS;

. OLICHMBAaTh Ha MPUMEHUMOCTb M JOCTOBEPHOCTb
UHQOPMaIMIO, TIONYYCHHYIO B  XOJE€ HCCIICAOBAaHUS  HIIH
IKCIIEPUMEHTA;

. CaMOCTOATENIBHO  (OPMYIUpPOBaTh OOOOIIEHUS U
BBIBOJIBI IO pe3yJabTaTaM MPOBEAEHHOIO HAONIOAEHUS, OIIbITA,
HCCIIeIOBaHUS;

. IPOTHO3UPOBATh BO3MOXKHOE JajibHeIee pa3BUTHE
($U3NYECKUX MPOLIECCOB, a TAKXKE BBIBUTaTh MPEAINOJIOKEHUS 00
UX Pa3BUTHU B HOBBIX YCIOBUSIX M KOHTEKCTaX.



Paboma c ungpopmavuei:

. MPUMEHATh PA3JIMYHBIE METO/bl, HHCTPYMEHTBHl H
3ampockl NpU TOUCKE M OTOOpe MHGpOpMAMK WM JAHHBIX C
y4€TOM NPEUIOKEHHON YueOHOH (PU3NIECKOi 3aauu;

. AHAJIM3UPOBATh, CUCTEMATU3UPOBATh u
WHTEPIPETUPOBATh HH(OPMAIMIO pPA3IMYHBIX BUAOB H (opm
IIPEACTABIICHUS;

. CaMOCTOSITEIbHO BBIOMPATh ONTHMAJBHYIO (QopmMy
MpesicTaBieHus] HMHQOpPMAMM M WUIIOCTPUPOBATh peIIaeMble
3aJlaud HECJOKHBIMHU CXeMaMH, JuarpaMmmaMu, UHOM rpapukoil u
WX KOMOWHAIUSAMH.

YHuBepcajibHble KOMMYHHMKATHBHbBIE 1efiCTBUS

Oowenue:

. B  X0J€ OOCYXJeHHS  ydeOHOTO  Marepuaina,
pe3ynbTaTOB J1TA0OPATOPHBIX PAOOT U MPOCKTOB 3a/aBaTh BOIPOCHI
M0 CYIIECTBY OOCYKJaeMOil TeMbl M BBICKa3bIBaTh HJICH,
HalleJICHHEIC Ha pemieHue  3a7aud M TMOJICpKAHUE
0J1aro’ke1aTeIbHOCTH OOIICHNS;

. COTIOCTABJISITH CBOM CYXKJICHUS C CY)KJIECHUSAMH JIPYTUX
YYaCTHUKOB JIMajora, OOHApYKUBaTh pas3IMdue M CXOJCTBO
MO3ULINH;

. BbIpa)XaTb CBOIXO TOYKY 3pCHHUA B YCTHBIX H
IIUCBMCHHBIX TCKCTAaX,
. HY6J'II/I‘IHO NpeACTaBJIAThL PE3YJIbTAThl BBIIIOJIHCHHOI'O

(hM3UYECKOTO OTBITA (PKCIIEPUMEHTA, UCCIICI0BAHHUS, IPOCKTA).
Coemecmuasn oeamenbHocmy (COMpyoOHUYECneo):

. HOHUMATh u HCII0JIb30BAaTh IIPEUMYILECTBA
KOMaHIHOW ¥  HHAMBHUAYyalbHOH pabOThl MpH  pelIeHUU
KOHKPETHOW (pU3N4ecKoil MpoosieMbl;

. OPUHMMATh  LEJIM  COBMECTHOM  JEATEIIBHOCTH,
OpPraHM30BBIBATH JEHCTBHUS MO €€ IOCTHIKEHUIO: PacIpeAcisaTh



poJii, 00CYXJIaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOM pabOThI;
0000111aTh MHEHUS HECKOJILKUX JIIOMICH;

. BBIMIOJIHAT, ~ CBOIO  4acTh  pabOThl,  JIOCTHras
Ka4eCTBEHHOTO  pe3yjbTaTa II0 CBOEMY HAMpaBICHUIO U
KOOPJAMHUPYSI CBOU JICHCTBHS C IPYTUMHU YICHAMH KOMaH/IbI;

. OIICHUBATh KAYECTBO CBOEIO BKJIaa B OOMIHI TPOIYKT
10 KPUTEPHSIM, CaMOCTOSITEIIEHO chopMyYITHPOBAHHBIM
YY4aCTHUKAMHU B3aMMO/ICHCTBHSL.

YHI/IBepcaJIbeIe PEryJIsAiTUBHBLIC JaelcTBHUA
Camoopzauus*auun:

. BBISIBJIAITE TPOOJIEMBI B JKM3HEHHBIX M y4eOHBIX
CUTYalUsIX, TPEOYIOIIHNX /ISl pelIeHus] PU3NIECKUX 3HAHUIH,

. OpUEHTHUPOBATHCS B PA3NIMYHBIX TOIXOJAX MPUHSATHUS
pemeHnit (MHIWUBUIyaTbHOE, NPUHSATHE pEIICHUS B TPYIIIE,
MIPUHSATHE PEelIeHUH Tpymmoil);

. CaMOCTOSITEIBHO ~ COCTaBIISATh ~ aJITOPUTM  pEIICHUs
¢buznueckoil 3aJayd WM IUIaHAa HCCIEAOBaHUSA C Y4ETOM
UMEIOLIUXCA  PECYypcoB M COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEeHTHPOBATh MpeAaraeMble BapUaHThl PEIICHUH;

. JIeNaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

Camokonmpons (pehrexcusn):

. JaBaTb aAC€KBATHYIO OLCHKY CUTyallUW W IpEiiaratb
miaH eé HU3MCHCHUA,
. O0OBACHATH IIPpUYUHBI OOCTHUIKCHUA (HG,I[OCTI/I)KGHI/IH)

PE3YyIbTATOB ACATCIIBHOCTHU, OaBATb OLCHKY HpI/IO6pCTéHHOMy
OIIBITY;,

. BHOCHUTb KOPPCKTUBHBI B JACATCIBHOCTD (B TOM YHCJIC B
X0 BBITIOJIHCHUA (I)I/ISI/ILICCKOFO HUCCICIOBaHUA WU HpOGKTa) Ha
OCHOBEC HOBBIX O6CTO$ITCJ'ILCTB, U3MCHHUBIINXCS CI/ITyaHI/Iﬁ,
YCTaAHOBJICHHBIX OIJ_II/I60K, BO3HHUKIIHNX pr,Z[HOCTeI\/'I;

o OLICHMUBATb COOTBCTCTBUC pe3yiabTara A(SA1071 )51
YCJIOBUSAM.



3M0l4u0HaJleblI«VJ unmesjiekm:

. CTaBUTh ce0sS Ha MECTO JPYroro 4YeJoBeKa B XOJe
CIopa WJIM JIUC KYCCUM HAa HAy4YHYIO TEMY, MOHHMAaTb MOTUBBI,
HaMEpEeHHUs U JIOTHKY JPYyroro.

Ilpunamue ceosn u opycux:

. IpU3HaBaTh CBOE NPaBO Ha OMIMOKY NpU pELICHUU
¢bu3nuecKkux 3aJad WIM B YTBEP)KICHHMSIX Ha Hay4dyHbl€ TEMbl U
TaKo€ K€ IPaBo JAPYyroro.

HNPEAMETHBIE PE3YJIBTATHBI

7 KJIIACC

[IpeameTHbie pe3ynbTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI
OTpakaTh CPOPMUPOBAHHOCTH Y OOYIAIOIINXCS YMEHHM:

. WCIOJIb30BaTh MOHATHA: (PU3HUECKHE U XUMHUYECKHE
SBJIEHUS; HAONIOIEHUE, OKCIIEPUMEHT, MOJeib, THUIOTEe3a;
€IMHULB (U3WYECKUX BEJIWYHMH;, aTOM, MOJIEKYyJa, arperaTHble
cocTosiHusl  BemlecTBa (TBEpAOE, KUIKOE, Ta3000pa3zHoe);
MEXaHUYEeCKOe JBIKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
MpSMOJIMHENHOE),  TPAeKTOpHUs,  pPaBHOJACUCTBYIOIIAs  CHUJI,

nedopmarus (ynpyras, MJIACTHYECKas ), HEBECOMOCTb,
COOOIIAFOIIUECS COCY/IBI;
. pazinyarh siBieHUs (TUPQy3us; TEIUIOBOE JBUKCHUE

JacTul BCHICCTBA; PAaBHOMCPHOC JIBUIKXCHHUC, HCPABHOMCPHOC
JABMXKCHHUC, MHCPUMAA, BSaHMOﬂeﬁCTBHG TCJI; paBHOBCCHEC TBépI[bIX
€1 C SaerHHéHHOﬁ OCbKO BpallCHHA; IICpClada MOaBJICHUS
TBép,[[LIMI/I TCJIaMH, JXHUIAKOCTAMH MW TIa3aMu, aTMocq)epHoe
JaBJICHHUC, ImI1aBaHUuC  TCII, IMpEBpaIlCHUA MEXaHHYeCKOH
3HepFI/II/I) 0 OIHMCAaHHIO HUX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOIINUX JAHHOC (1)H3I/II-ICCKOC SABJICHUC,

. pacCiio3HaBaTh IPOSABJICHUC HN3YYCHHBIX (bI/I3I/I‘leCKI/IX
SIBJICHUH B OKpyXaromemM MHUpe, B TOM YHCJIC (1)1/131/1qec1<ne SABJICHUA
B IpUPOAC: IMPUMCEPLI ABUKCHHUA C PA3JIMYHBIMU CKOPOCTSIMHU B



YKUBOM M HEKUBOU MPUPOJIE; NCUCTBUE CUIIBI TPEHUS B IIPUPOJIE U
TEXHHUKE; BIUSHUE aTMOC(HEPHOTO TaBIICHHUS HA KUBOW OpPraHU3M;
IUTAaBaHUE PBIO; pbIYaru B TeJ€ YeJOBEKa; MPU 3TOM IEPEBOIUTH
MIPaKTUYECKYIO0 3a/1ady B Y4eOHYI0, BBIJIENATH CYLECTBEHHBIE
CBOMCTBA/IPU3HAKN (PU3UUECKUX SBIICHUI;

. OTMCBHIBATh W3YyYCHHBIC CBOWCTBA TEN M (PU3UUECKHE
SBJICHUS, WCTONB3Yys (HU3UUECKHE BEIUYMHBI (Macca, OO0BEM,
IUIOTHOCTH BEILECTBA, BPEMSI, IIyTh, CKOPOCTb, CPEIHSS CKOPOCTH,
CWJIa YOPYTOCTH, CUJjia TSDKECTH, BEC TeJla, CUJIa TPEHUS, JaBJICHUE
(TBEporo Tema, JKUAKOCTH, Tas3a), BBHITAJIKUBAIOLIAs CHUJIA,
MexaHuyeckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIIBI,
K03 (UILIMEHT MOJIE3HOTO JEHCTBUS MEXaHW3MOB, KHHETHYECKas U
MOTEHIIMAJIbHAS SHEPTrusl); MPHU ONHMCAHUU MPABUIbHO TPAKTOBATh
(bu3nyecKnuil CMBICIT UCHOJB3YEMbIX BEIMUYMH, UX 0003HAYEHUS U
€IMHULIBI (PU3UYECKUX BEJIWYUH, HAXOAUTH (DOPMYIIbI, CBS3BIBAIO-
e JaHHyI0 (U3NYECKYI0 BEJIUYUHY C JIPYTMMH BeIMYMHAMH,
CTpOUTh TpadUKU H3YyYEHHBIX 3aBUCHUMOCTEN (DU3MUECKUX BEIH-
YUH;

. XapaKTepU30BaTh CBOWCTBA TeJl, (pU3NUeCKUe SIBJICHUS
U TIPOIIECCHI, UCIOJB3Ys IMpaBuia CIOXKEHHsS CU (BIOJb OJHOM
npsiMoit), 3akoH ['yka, 3akon Ilackains, 3akoH Apxumena, mpaBUIIO
paBHOBecHsl phidara (0J0OKa), «30J0TO€ TPABUIO» MEXaHHUKH,
3aKOH COXpPaHEHUsI MEXaHWYECKOM HHEpPruM; MpU STOM JaBaTh
CIIOBECHYIO  (OpPMYIMpPOBKY 3aKoHa U  3allUCBIBaThb  €ro
MAaTeMaTH4ECKOE BBIPAKEHUE;

. OOBACHATH (1)I/I3I/I‘{CCKI/IC SABJICHUA, MPOLHECCBI U
CBOICTBa TCJI, B TOM 4YHCJIC U B KOHTCKCTC CI/ITyaHI/Iﬁ IIPAaKTHUKO-
OPUCHTHUPOBAHHOI'O XapakTepa: BBIABIIATH IMPUYINHHO--

CIIEJICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMUECKUX
maroB ¢ Oomopod Ha 1—2 U3y4eHHBIX CBOMCTBA (HU3HUECKUX
SIBJICHUH, GPU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

. pematb pacu€THble 3agaud B 1—2  gelcTBud,
UCTOJb3ys 3aKOHbl U (OPMYIBI, CBs3bIBAlOLIME (hU3HUYECKHE
BEJIMYUHBI: HAa OCHOBE aHAIM3a YCIOBUS 3a7ayd 3alMChIBaTh
KpaTKoe YCIOBHE, TMOJACTaBIATh (U3UUYECKUE BEIUYMHBI B
(GbopMynbl U IPOBOJUTH PACUETHI, HAXOAUTh CIIPABOYHBIE JAaHHBIE,



HEOOXO/MMBIE JUIS pEIICHUs 3a/1ad, OICHWBATh PEATUCTHYHOCTD
MOJIy4€HHOUW (PM3UYECKO BETUIHHEI;

. pacro3HaBaTh HpOOJIEMbI, KOTOPHIE MOXKHO PELIUTH
IpU MOMOIIM (PU3MYECKHX METOOB; B ONMHCAHUHM HCCIECIOBAHUS
BBIJICIISAT IIPOBEPSIEMOE MIPENIIONIOKEHNE (TUIIOTE3Y), pa3indarb U
MHTEPIPETUPOBATH MOJYYSHHBIH Pe3yJabTaT, HAXOAUTh OIINOKH B
XO/I€ OIBITA, JAENIaTh BBIBOJIBI IO €0 pe3yJbTaTaMm;

o MPOBOJIUTH OIBITHl IO HAOMIOACHUIO (PU3NUECKUX
SBJICHUA WM (U3HYECKUX CBOWCTB TeI: (OPMYJIUPOBATH
MpOBEpsieMble  TMPEANOJIOKEHHs, CcOoOMpaTh YCTaHOBKY U3
MPeI0KEHHOr0 00OpY/NIOBaHUs, 3alUCHIBATh XOJ OIbITa U
(hopmMyIUpOBaAThH BHIBOJIBL;

. BBINIOJIHATh ~ TNpSIMbIE  U3MEPEHHUS  PacCTOsHUS,
BpEMEHH, Macchl Teja, 00bEMa, CHUJIBI M TEeMIepaTypbl C
UCIIOJIb30BAHMEM  aHAJOrOBBIX M LUGPOBBIX  NMPUOOPOB;
3alMchIiBaTh  MOKa3aHUs MNpPHUOOPOB €  Y4€TOM  3aJlaHHOU
a0COTIOTHON MOTPEIIHOCTH U3MEPEHU;

. MPOBOJUTH  HCCIEAOBAHHWE  3aBHUCHUMOCTH  OJIHOM
(bu3nyecKoil BENMYUHBI OT JIPYrOod C HCHOJIB30BAHUEM MPAMBIX
U3MepeHuil (3aBUCHUMOCTHU MYTH PaBHOMEPHO IBIDKYILETOCS Teia
OT BPEMEHM JBMKEHUSI Tela; CUJIBI TPEHUS CKOJBXEHHsI OT Beca
Tena, KauyecTBa 0OpabOTKH TOBEPXHOCTEH TENl M HE3aBHCHUMOCTHU
CWJIBI TpPEHUS OT IUIOMAAH CONPUKOCHOBEHHUS TEN, CHJIIBI
YIOPYrOCTH OT YAJIMHEHUS! MPYKUHBI, BHITAIKUBAIOIIEH CHUIIBI OT
00bEMa MOrpyKEHHON YacTu Tela U OT IUIOTHOCTH JKUJKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH TeJla, OT TIyOHHBI, HA KOTOPYIO
MOTPYKEHO TEeJNO; YCIOBHM IUIaBaHUS Tell, YCIOBUI paBHOBECHUS
ppiuara u OJIOKOB); y4yacTBOBaTh B IIJIAHUPOBAHHH Y4EeOHOTO
UCCIIEeIOBaHUs, cOOUpaTh YCTAaHOBKY M BBINOJHITH H3MEpEHUS,
clenys TPEeAIOKEHHOMY IUIaHy, (UKCHPOBAaTh  PE3yAbTaThl
MOJIyYUeHHON 3aBHCHUMOCTH  (DM3MUYECKHUX BEJIMYMH B BHUJE
MpeIIOKEeHHBIX Tabmuil W rpauKoB, JeNaTh BBIBOJBI IO
pe3yspTaTaM UCCIIEIOBaHus;

. IPOBOJUTh  KOCBEHHbIE M3MEpPEeHHs  (PUBNYECKUX
BEJIMYHUH (IUIOTHOCTH BEIIECTBA KUAKOCTH U TBEPAOTO Teja; CUiia
TPEHUsl CKOJIbKEHHUS; JIaBJICHUE BO3yXa; BBITAIKUBAIOIIAS CHIIA,
JEeUCTBYIONIAs Ha MOTPYXKEHHOE B )KUJIKOCTh TENO; KOI(D(PUIIMEHT



IMOJIC3HOI'O JNEUCTBUSI ~ TMPOCTBIX  MEXaHU3MOB), cuenys
NPEJIOKEHHOM MHCTPYKUMU: TPHU  BBINOJHEHUU HU3MEPEHUHN
coOupaTh KCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIIATH 3HAYCHHE
HCKOMO} BEJINYHHBI;

. COOJIO/IaTh TpaBMWJIa TEXHUKUH OE30MaCHOCTH TPH
paboTte ¢ mabopaTopHBIM 000PYIOBAHUEM;
. yKa3plBaTh NPUHLUIBI  JCHCTBUS OpUOOPOB U

TEXHUYECKUX YCTPOHCTB: BECHI, TEPMOMETp, IUHAMOMETD,
cooOmiaromuecst Ccocyabl, Oapomerp, pblyar, TOABIKHBIA U
HETIOIBMDKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTB;

. XapaKTepU30BaTh NPUHIHUIBI JIEHCTBUS W3YUYEHHBIX
pUOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPO HA MX ONMUCAHUS (B
TOM  YHCIle:  TOAIIMITHUKH,  YCTPOWCTBO  BOJIOIPOBOJIA,
TUAPABIMYECKUI TIpecc, MAaHOMETpP, BBICOTOMEp, IOPIIHEBOU
HACOC, apeoMeTp), UCTOJb3ysl 3HAHUS O CBOWCTBAX (hPM3MUYECKHUX
SBIGHUH W HeoOXoauMble  (U3MYECKHME  3aKOHbI U
3aKOHOMEPHOCTH;

. MPUBOJIUTH TPUMEPHl / HAXOJAUTh HHPOPMALHIO O
npuMepax MPaKTUYECKOTO UCMOJIb30BaHUS (PU3MUECKUX 3HAHUIl B
MMOBCETHEBHOW JKW3HU M1 oOecreueHruss Oe30MacHOCTH TP
oOpameHnn ¢ npubopaMHd W TEXHUYECKUMH YCTPOMCTBaMHU,
COXpaHEHHUS 3J0pOBbS U COOJIOJCHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUS B OKpYXaloIlIel cpese;

. OCYILIECTBIISITh OTOOP HCTOYHUKOB HHGOpMAaLUU B
cetu MHTepHET B COOTBETCTBUM C 33JaHHBIM [OHCKOBBIM
3arpocoM, Ha OCHOBE HMMEIOIIMXCS 3HAHUN M MyTEM CpaBHEHHS
pPa3NMYHBIX  HMCTOYHHMKOB BBIICNATh HHPOPMAIHMIO, KOTOpas
SIBJIIETCS MPOTUBOPEUMBOM MIIH MOXKET OBITH HEJOCTOBEPHOI;

. UCIIOJIb30BaTh TPHU BBHINOJHEHUH YUEOHBIX 3aJaHMI
HAYYHO-TIOMYJISIPHYIO  JIUTEPATypy (DU3HUECKOTO COICpIKAHMUS,
CIpaBOYHBbIE MaTepuaibl, pecypchl ceTu HTepHeT; BianeTh
npuéMaMi  KOHCIEKTHPOBAaHUS  TEKCTa,  IpeoOpa3oBaHUsA
nH(bOpMaIUU U3 OJHOI 3HAKOBOM CUCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBIE KpaTKHE NHCbMEHHBIE U
YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HCTOYHUKOB HH(pOpMaIuu
¢u3nYecKoro coaepKaHus, B TOM YHUCIE IMyOJMYHO JeNaTh
KpaTkhe CcoOOLIEeHUsI O pe3yiabTaTaX IPOEKTOB WM Y4eOHBIX



WCCIE0OBaHUM; TPU 3TOM TI'PAMOTHO MCHOJIb30BaTh HM3YyYEHHBIN

NOHATUHHBIA  ammapar  Kypca  (U3UKHA,  CONPOBOXKIATb
BBICTYIUICHUE IIPE3CHTALIUEH;
. OpU  BBIIOJHEHWHM  Y4EOHBIX  TNPOEKTOB U

UCCIIEIOBAaHUI  pacupelessTb  00sS3aHHOCTH B TIpyIlIe B
COOTBECTCTBHUU C IIOCTaBJICHHBIMH 3aJadyaMu, CIICAUTH 3a
BBITIOJIHCHUEM IIJ1aHa IICﬁCTBPIfI, aZICKBaTHO OLICHUBAaTh
COOCTBEHHBI BKJIAJ] B JEATEIBHOCTb TPYIIIbI; BBICTPAMBATH
KOMMYHUKATHBHOC B3aI/IMOI[€I>'ICTBH€, YUYHUTBIBAsA MHCHUEC
OKpYXKaIOIUX.

8 KJIACC

[IpeameTHpie pe3ynbTarhl Ha 0a30BOM ypOBHE JIOJDKHBI
OTpakaTh CPOPMUPOBAHHOCTH Y OOYIAIOIINXCS YMEHHM:

. WCIIONIb30BaTh TIOHSTHS: Macca U pa3Mepbl MOJIEKYII,
TEIUIOBOE JIBI)KCHHE aTOMOB WM MOJICKYJI, arperaTHbIE COCTOSHUS
BEIIECTBA, KPUCTAIIMYECKHE U aMOp(HbIEC Teja, HACBHIIICHHBINH U
HEHACBIIEHHBIH MMap, BIAKHOCTh BO3JyXa; TeMIlepaTypa,
BHYTPEHHSISI DHEpPrusi, TEIUIOBOM JABHUraTelb, 3JeMEHTAapHBIN
ANIEKTPUYECKHUI 3apsiji, SJIEKTpUYECKOe I0Jie, NPOBOJHUKH U
TURJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MAarHUTHOE TIOJIE;

. pa3nuyath sBJIEHUS (TEIJIOBOE pacIIMpeHue/CKartue,
Tervioneperaya, TEIIOBOE paBHOBecHE, CMauMBaHUE,
KalWUISIpHBIE SIBJICHUS, WCHApeHue, KOHJCHCAllUs, IUIaBJICHUE,
KpucTaymm3anus (OTBepleBaHUE), KHUIIEHHe, Terlonepenadya
(TermnonpoBOIHOCTh, KOHBEKIIHS, U3IYUCHHE); SICKTPU3AIIHS Tel,
B3aUMO/JICHICTBUE 3apsoB, JEHCTBUS JJIEKTPUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJCWCTBHE MAarHUTOB, JCHCTBHE
MarHUTHOTO TIOJii Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
WHJYKIKSA) 110 OMHCAHHUIO WX XapaKTePHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBIICHUE;

. pacro3HaBaTh MPOSIBICHUE W3YUYEHHBIX (DU3MUECKUX
SIBJICHUW B OKPY)KAIOIIEeM MHpE, B TOM 4Hclie (U3UIecKue SIBICHUS
B MPUPOJIE: OBEPXHOCTHOE HATSKEHNUE U KAlIMJUISIPHBIE SIBJICHUS B
MpUpPOJIE, KPUCTAILIBI B Ipupoae, nznydenue ConHIia, 3amMmep3aHue



BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pPOCHI, TymMaHa, WHeEs,
CHEra; JJIEKTPUYECKHE SIBICHHS B arMocdepe, 3IEKTPUIECTBO
KHUBBIX OPraHW3MOB; MAarHUTHOE TOJe 3eMJIH, Apei] Moo CcoB,
POJIb MarHUTHOTO TIOJIS JUIS JKU3HU Ha 3emiie, TOJIAPHOE CHUSHUE,
OpU 3TOM TEPEBOJUTH MPAKTHUECKYIO 337ady B Y4eOHYIO,
BBIJICIATD CYHIECTBEHHBIC CBOMCTBA/TIPH3HAKH (DU3HUECKUX SIB-
JICHHI;

. OTMCBHIBATh W3YyYCHHBIE CBOWCTBA TEN M (PU3UUECKHE
SBIICHUS, WCTONB3Yys (HU3MUECKUE BEIUYMHBI (TeMIeparypa,
BHYTPEHHSISI ~ DHEPrusi, KOJHMYECTBO  TEIUIOTHI,  yJelbHas
TEII0EMKOCTh BEIIECTBA, y/AeIbHAas TEIJIOTa IJIABICHUS, yAeIbHAas
TEIUI0Ta MapooOpa3oBaHus, y/elbHas TEIIOTa CrOpaHusl TOILUINBA,
KO3(pPUIIMEHT  TMOJE3HOTO  JCHCTBUA  TEIUIOBOM  MAIIWHBI,
OTHOCHUTEJIbHAs BJIAXXHOCTh BO3/AyXa, JEKTPUUECKUHN 3apsill, cuia
TOKa, JIEKTPUUECKOE HaMpshKeHHE, CONMPOTUBIIEHUE MPOBOJAHMKA,
yAETbHOE CONPOTHBJIEHHE BEUIECTBA, paboTa M MOIIHOCTh
AIIEKTPUYECKOTO TOKA); MPH ONHCAHUHM MPAaBHIBHO TPAKTOBAThH
(bu3nyecKuil CMBICT HCIOJIb3YEeMbIX BEJIWYUH, OOO3HAYCHHS U
€IMHULBI  (QU3MYECKUX  BEJIMYMH,  HAXOAUTh  (GOpPMYIbL,
CBS3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIWYMHY C JPYTUMU
BEIMYMHAMH, CTPOUTh TIpapuKd H3YUYEHHBIX 3aBUCHUMOCTEH
(bMBUYECKUX BEIMYNH,

. XapaKTepU30BaTh CBOWCTBA TeJl, (pU3HUecKue SBJICHUS
U TPOLECCHl, UCHOJb3Ysl OCHOBHBIC MOJIOXKEHUSI MOJIEKYIISIPHO-
KMHETUYECKOM  TEeOpUM  CTPOCHHSI  BELIECTBA,  MPHUHIIUII
CYNEpHOo3UIMK TMojell (Ha KadyeCTBEHHOM YPOBHE), 3aKOH
COXpaHEeHHUs 3apaa, 3akoH OMa Jyig ydacTka 1ernu, 3aKoH J[xoyms
- JleHma, 3aKOH COXpaHEHHUS DSHEPTrUW; TMPU OSTOM JaBaTh
CIIOBECHYIO  (OpPMYIMpPOBKY 3aKOHAa M  3allUChIBaTh  €ro
MaTeMaTH4eCKOe BBIPAKECHUE;

. 00BSACHATH (PU3HUECKUE MPOLIECCHl U CBOICTBa Tel, B
TOM YHCJIe U B KOHTEKCTE CUTYyalluil MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BbISABIATH MPUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOMTH
oObsicHeHne u3 1 - 2 JIOrMyeckux IaroB ¢ omopoi Ha 1 - 2
M3YyUYEHHBIX CBOMCTBA (PU3NUECKUX SIBICHUH, (U3NUECKUX 3aKOHOB
WIA 3aKOHOMEPHOCTEH; pemath pacuy€THele 3amaud B 2 - 3
JEUCTBUS, MCIONB3Yyd 3aKOHBI W (OPMYIBI, CBS3bIBAIOIINE



(du3nyuecKkue BENMYMHBI: HA OCHOBE aHaIM3a YCIOBHUS 3a7adu
3aIHUCHIBATh KPATKOE YCIOBUE, BBISBIATH HENOCTATOK JAHHBIX JUIS
pelIeHUs 3a/1a4y¥, BEIOMPATh 3aKOHBI B (POPMYIIBI, HEOOXOAMMBIS
I €€ pellIeHus, TPOBOJAUTh PAacUYEThl M CPABHUBATH IMOJIYICHHOE
3HaueHUE (PU3NICCKON BEITMYNHBI C H3BECTHBIMU JIAHHBIMH;

. pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh
Py MOMOIIY (PU3NYSCKUX METOJIOB; WCIOJB3ys OIMUCAHHE
WCCIICIOBAHUS,  BBIICISITH  MPOBEPSIEMOE  IPEIIOJIOKEHHUE,
OIICHUBATh MPABWILHOCTH TOPSIKA TPOBEACHUS HCCIICIOBAHMS,
JIeNIaTh BBIBOJIBI;

o MPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3NUECKUX
SIBJICHUW WM (DPU3MUECKUX CBOWCTB TeN (KAMMJUIIPHBIC SBIICHUS,
3aBUCHMOCTh JIaBJICHUSI BO3JyXa OT €ro o0bEéMa, TeMIIepaTyphl;
CKOPOCTH TIpOIeCCa OCTHIBAHMSI/HATPEBAHUS TPU HW3ITYYCHHH OT
[BETa HM3JIYYaroIIei/OTJIONA0NIE  TTOBEPXHOCTH; CKOPOCTh
WCTIAPEHUS BOJBI OT TEMIIepaTypbl XUJAKOCTH W IUIOMAAH €€
MOBEPXHOCTH;  JJIGKTpU3amMs  Tel W B3aWMOJICHCTBHE
AIIEKTPUYECKHUX 3apA0B; B3aUMO/IEHCTBHE MOCTOSTHHBIX MAarHUTOB,
BU3yalM3alisl MarHUTHBIX TOJIEH TIOCTOSIHHBIX MarHUTOB;
NEeMCTBUSI MAarHUTHOTO TOJIS Ha MPOBOJHUK C TOKOM, CBOMCTBa
AIIEKTPOMAarHuTa, CBOMCTBA D3JEKTPOABUTATENs]  MOCTOSHHOTO
TOKa): GOPMYJIMPOBATH MPOBEPSIEMBIC MPEIITOIOKEHUS, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO O000PYHIOBAaHHUSA; OIMUCHIBATH XOJ
ombITa ¥ (POPMYIHPOBATH BHIBO/IBL,

. BBINIOJIHATH ~ MpsIMbIE  U3MEPEHHs]  TEMIEpPaTyphl,
OTHOCHUTEIIHOM BJIQYKHOCTU BO31yXa, CHJIbI TOKA, HAIMPSKEHUS C
MCII0JIb30BAHMEM aHAJIOTOBBIX MPUOOPOB M JATUUKOB (PU3HUECKUX
BEJIMYMH; CPABHUBATH PE3YJAbTaThl U3MEPEHUN ¢ YUETOM 3a/1aHHOM
abCOTIOTHON MOTPEIIHOCTH;

. OPOBOAWTH  MCCIEJIOBAHHME  3aBHCHUMOCTH  OJIHOM
(bu3nuecKoil BENMYUHBI OT JPYrOd C HCHOJIb30BAHUEM MPSMBIX
M3MepeHuil (3aBUCUMOCTh COMPOTUBIIEHUS TPOBOJHUKA OT €ro
JUIMHBI, TUIOMIAJM  TOMEPEYHOTrO0 CEYEHHS U YIEIbHOTO
COTPOTHBIICHUSI BEIIECTBA MPOBOJHUKA; CHIJIBI TOKa, HJIYHIETO
Yyepe3 MPOBOJHUK, OT HANPSKEHUS Ha MIPOBOHUKE; UCCIIEIOBAHHE
MOCJIEIOBATETLHOTO u napajieIbHOTO COeMHEHU N
MIPOBOIHUKOB): TUTAHUPOBATH UCCIIEOBAHUE, COOUPATh YCTAHOBKY



U BBIIOJHATH HU3MEPEHUS, CHeAysd IPEII0KCHHOMY IUIaHY,
(bUKCHpPOBATh pPE3yAbTAThl IOJYYCHHOH 3aBUCUMOCTH B BHJIE
Tabauiy W rpaduKoOB, JIeNaTh BBIBOJABI 10 pe3yJbTaTaMm
HCCIIEN0BaHUS;

. IPOBOJAUTH KOCBEHHbIE HU3MEPEHMsS]  (U3NYECKUX
BEIUYMH (yIeJIbHAs TEIJIOEMKOCTh BEILECTBA, CONPOTHUBIIEHUE
MIPOBOJHUKA, pabOoTa M MOIIHOCTh D3JEKTPUUECKOIO TOKa):
IUIAaHUPOBaTh ~ WM3MEpEHHus, coOuparb  IKCHEPUMEHTAIbHYIO
YCTaHOBKY, CIIelysl NPEUI0KECHHOW HMHCTPYKLMH, W BBIYHUCIATH
3Ha4YE€HHE BEJIIMYNHBI;

. coOMoIaTh TMpaBWJia TEXHUKH O€30TacHOCTH TIpU
pabote ¢ 1abopaTOpHBIM 000PYIOBAHUEM;
° XapaKTCpU30BaTb IMPHUHIIUIIBI ILCI\/'ICTBI/ISI HN3YYCHHBIX

prUOOPOB U TEXHUYECKUX YCTPONCTB C OTMOPO HA UX OMHUCAHUS (B
TOM 9YHCJIEe: CHCTeMa OTOIUICHHS JIOMOB, THIPOMETp, ITapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYUK DJIEKTPUUECKOI
OHEPTrUH, OJICKTPOOCBCTUTCIBHLBIC HpI/I60pBI, Harpe€BaTCJIbHBIC
ANEKTPOPUOOPHI (TIPUMEPHI), AICKTPUUECCKUE TPEIOXPAHUTEIIH;
AIIEKTPOMArHUT,  AJIEKTPOJBUraTeNlb  TOCTOSHHOTO  TOKa),
UCTIONBb3ysl 3HAHUS O CBOWCTBaX (U3WYECKUX SBICHUH W
HE0OXoauMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

. pacro3HaBaTh TPOCThIE TEXHHYECKHE YCTPONCTBA H
W3MEpHTENbHBIC MPUOOPHI MO0 CXeMaM M CXEMAaTUYHBIM PUCYHKaM
(KUIKOCTHBIH TEPMOMETP, TEPMOC, TICUXPOMETpP, THUTPOMETP,
JIBUTATE]Ib BHYTPEHHETO CrOpaHMs, dJIEKTPOCKOI, pEOoCTar);
COCTaBJIATh CXEMbI JEKTPUUECKUX IIeTIel C MOCIIeI0BATEIIbHBIM U
napajuieIbHBIM COCAMHEHUEM DIIEMEHTOB, pa3jinyas YCJIOBHBIC
0003HAUCHHSI DIIEMEHTOB MJICKTPUICCKUX LICTICH;

. NPUBOJUTh  MPUMEPHI/HAXOIUTh HHPOPMAILIUIO O
pUMepax MPAKTUYECKOTO HCIIOJIb30BaHUS (U3UUSCKHX 3HAHUI B
MOBCETHEBHON KHM3HHM JUIsl OOecredeHuss Oe30MacHOCTH TpU
oOpaiieHnn ¢ mpuOOpaMd W TEXHUYECKHMMH YCTPONCTBaMH,
COXpaHEHHUs 3JI0OpPOBbS M COOMIOJECHUS HOPM SKOJOTHYECKOTO
MIOBEJICHUSI B OKPY’KalOIIel cpese;

. OCYILIECTBIIATh TOWCK uHpopManuu (HU3NIECKOTO
colepkaHus B ceTu MIHTepHET, Ha OCHOBE MMEIOUIUXCS 3HAHUNA U
nyTéM CpaBHEHUS JOMOJHUTEIBHBIX HWCTOYHHKOB BBIACTSATH



nHpOpMAIIHIO, KOTOpasi SBJISIETCS NPOTHBOPEYMBON WM MOXKET
OBbITh HEZIOCTOBEPHOM;

. WCIONb30BaTh TPU BBINIOJHEHUU YYEOHBIX 3aaHul
HAYYHO-TIONMYJISIPHYIO  JIUTEpaTypy (U3NYECKOTO COJACpKAHMS,
CIpaBOYHBIC MaTEpHANBI, pPEecypchl ceth VHTepHeT; BIaueTh
npuéMaMu  KOHCIIEKTHPOBAaHUS ~ TEKCTa,  MpeoOpa3oBaHUs
nH(bOpMAIUY U3 OHOI 3HAKOBOM CUCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBIC IMCBMEHHBIE M KpaTKHE
YCTHBIE COOOImeHus, 0000mas WHPOPMAIMIO M3 HECKOIBKUX
WCTOYHHUKOB (DU3MUYECKOTO COJIEPKAHHSA, B TOM YHCIE MyOINIHO
MPEICTaBIATh PE3YAbTAThl NMPOEKTHOW WM HCCIEI0BATEIBCKON
NEATeNbHOCTH; MPH 3TOM TPAMOTHO HCIOJIB30BaTh W3YYEHHBIH

MOHATUMHBIA  ammapar  Kypca  (U3HKH,  CONPOBOXKIAThb
BBICTYIUICHHE NIPE3CHTALUEN;

. NP BBINIOJIHEHUH  Y4€OHBIX  TMPOEKTOB U
UCCIIEIOBaHUI busnueckux IIPOLIECCOB pacnpenensiTsb

00sI3aHHOCTH B TPYNIE B COOTBETCTBHH C IIOCTaBJICHHBIMHU
3aJayaMH, CJACOUTh 3a BBINOJHCHHEM IIJJaHAa JEWCTBUH U
KOPPEKTUPOBATH €0, aJIEKBaTHO OIICHUBATh COOCTBEHHBIN BKJIA]] B
NESTENPHOCTh ~ TPYIIBI;  BBICTPAMBaTh  KOMMYHHKAaTHBHOE
B3aWMOJICHCTBHUE, TTPOSIBJISISI TOTOBHOCTH pa3pemiaTh KOH(IUKTHI.

9 KVIACC

[Ipenmernbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaxarb c(HOPMUPOBAHHOCTH Y OOyUYaAIOUINXCA YMEHHI:

. UCIIOJIb30BATh TIOHSTHS: cucTema oTcuéra,
MaTepuanbHas TOYKa, TpaeKTopus, OTHOCHUTEILHOCTD
MEXaHUYECKOTO JIBUKCHHUS, nedopmarus (ynpyras,

IUTACTUYECKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOPEHUE,
HEBECOMOCTb M MEPErpy3kH; LEHTP TSHKECTH; aOCOJIIOTHO TBEPI0E
TE€J0, UEHTP TSHKECTH TBEPIOTO TEJIa, PABHOBECUE; MEXaHUUECKHE
KonebaHUs ¥ BOJHBI, 3BYK, UWHOQpPa3BYK U  YIbTPa3BYK;
AJIEKTPOMArHUTHBIE BOJIHBI, UIKaJa 3JEKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAIbHO30PKOCTb, CHEKTPhl UCIHYCKAHUS U



MOTJIONIEHUS; anbda, OeTa 1 raMMa-u3Iy4eHus, H30TONbI, SAepHas
SHEPreTHKA;

. pasnuyath SBJIECHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE
MPSIMOJIMHENHOE JBUKEHHE, PaBHOYCKOPEHHOE INPSIMOJIMHEWHOE
NBUKEHHE, CBOOOJIHOE NaJIEHUE TEJl, PABHOMEPHOE JIBKEHHUE IO
OKPY)KHOCTH, B3aUMOJEWUCTBUE TEJI, PEaKTUBHOE JIBWKEHUE,
KoebaTenbHOe JBIDKEHHE (3aTyXarmollue W  BBIHYKJICHHBIE
Koyie0aHMs), PE30HAHC, BOJHOBOE JABIDKEHHE, OTPAaXKCHUE 3BYKA,
MPSIMOJIMHENHOE PacHpOCTpPaHEHUE, OTPAKEHHWE U IPEIOMIICHUE
CBETa, NOJIHOE BHYTPEHHEE OTPA’KEHUE CBETA, pa3liokeHue 0ernoro
CBETa B CHEKTP U CIJIO)KEHUE CIEKTPAIbHBIX LIBETOB, JUCHEPCUS
CBETa,  €CTECTBEHHAas  pPaJUOaKTUBHOCTb,  BO3HHMKHOBEHHE
JIMHENYaToro CrekTpa U3JydeHHsl) 0 OMUCAHUIO UX XapaKTEPHbBIX
CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX IaHHOE
(buznyecKoe sIBJICHUE;

. pacrno3HaBaTh MPOSIBJICHHE H3YUYEHHBIX (PU3MUECKUX
SBJIEHUH B OKpY>KaIoLIeM MUpE (B TOM 4Hclie GU3NIECKHE SIBICHUS
B IPUPOJE: NPWIMBBI U OTJUBBI, IBWKEHHUE IUTaHeT COJIHEYHOU
CHUCTEMBI,  PEAaKTHBHOE  JBWKECHHE  JKUBBIX  OpPraHU3MOB,
BOCIIPUATHE 3BYKOB JKMBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHUYECKHE
BOJIHBI, I[yHaMH, 3XO, LIBETa TEJI, ONTUYECKHUE SBJICHUS B IIPUPOJE,
Onosornyeckoe AeWCTBUE BUAUMOIO, yIbTPapHOIETOBOIO U PEHT-
T€HOBCKOIO U3JIy4€HHH; €CTeCTBEHHBIN paJuOaKTUBHBIM (OH,
KOCMUYECKHUE JIy4d, PAJUOAKTUBHOE H3JIy4E€HUE NPUPOJHBIX MHU-
HEPAJIOB; NEMCTBUE PAaJUOAKTUBHBIX M3JIy4CHUN HA OpraHU3M 4Ye-
JIOBEKa), IPU 3TOM [E€PEBOANUTH MPAKTUUECKYIO 3a/1a4y B y4eOHY1O,
BBIICIATh ~ CYLIECTBEHHBbIE  CBOMCTBA/IpU3HAKU  (DU3HUYECKUX
SIBJICHUM;

. ONMCBIBATh H3yYEHHbIC CBOWCTBA TeNl U (PU3NYECKUE
SBJICHUS, MWCIOJB3ysd (U3MUECKUEe BeJIWYMHBI (CpeiHsis U
MIHOBEHHAsl CKOpPOCTb Te€ja IPU HEPaBHOMEPHOM JIBHXKEHUH,
YCKOpPEHHE, IEPEMEILEHUE, TyTh, YIJI0OBasi CKOPOCTb, CHJIa TPEHMUS,
CHJIa YIIPYrOCTH, CHJIA TSKECTH, YCKOpEeHHe CBOOOTHOTO IMaJIeHu,
BEC Teja, UMITYJbC TeNa, UMITYJbC CUJIbI, MEXaHUYecKasi paboTa u
MOIIIHOCTb, IOTECHLMAJbHAs DJHEPrus Teja, MOJHATOrO Haj
MIOBEPXHOCTBIO  3€MJIM, IOTCHIMAJIbHAs DHEPIHUsl  CIKATOU
NPYXHUHBI, KHHETUYECKas DSHEPrus, IOJHAs MeXaHU4ecKas



SHEPrusi, MEPUOJI U YaCTOTa KOJIEOAHUH, JITTMHA BOJIHBI, TPOMKOCTD
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTENlb MPETOMIICHUS
Cpelbl); TpPH OIMUCAHWUM MPABUIBHO TPAKTOBATH (DHU3MUECKUN
CMBICTT HCIIOJIb3YEMBIX BEIIMYUH, OOO3HAYCHHUS W CIUHUIIBI
(GU3HYECKUX BEIUYHH, HAXOAUTHh (OPMYIBI, CBS3BIBAIOIIHE
TAHHYIO (PU3UYCCKYIO BEIMYUHY C IPYTUMHU BEITUYHHAMH, CTPOUTH
rpaduKy H3yICHHBIX 3aBUCUMOCTEH (PU3MUSCKUX BEIIMYMH;

. XapaKTEepPU30BaTh CBOMCTBA Tel, (PU3UUECKUE SIBICHUS
U TPOLIECCHl, HCIONB3Yys 3aKOH COXpPAaHEHUS DJHEPruu, 3aKOH
BCEMHUPHOTO TATOTEHUSI, TIPUHIIUI CYMEPIIO3UIIMH CHUJI, TTPUHIUI
OTHOCUTENBHOCTH ['anunes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs
HMMITYJIbCA, 3aKOHBI OTPaXEHUS W TPETOMIICHUS] CBETa, 3aKOHBI
COXpaHEHHUs 3apsOBOTO W MAaCcCOBOTO YHCEN TIPU  SJIEPHBIX
peaknusxX; Mpu dTOM JaBaTh CIOBECHYIO (DOPMYTHUPOBKY 3aKOHA U
3aMMCHIBATh €0 MaTeMAaTHYECKOE BEIPAKCHHUE;

. O0OBSACHATH (PU3MUECKHE MPOIIECCHl U CBOMCTBA TEl, B
TOM YHUCJIE U B KOHTEKCTE CUTYAIMi MTPaAKTUKO-OPHUEHTUPOBAHHOTO
XapaKTepa: BBISABIATh NPUUYUHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH
00bsCHEHHE W3 2—3 JIOTMYECKUX IIIaroB C Omopol Ha 2—3
M3YYEHHBIX CBOMCTBA (U3NYECKHUX SBJICHUN, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEN;

. pemate pacy€THble 3aJayd  (omMparouiecss Ha
cucteMy U3 2— 3 ypaBHEHHI), UCHOJB3YsS 3aKOHBI U (OPMYIIbL,
CBs3bIBAIOIIME (DU3MYECKHME BEJIMYMHBI: Ha OCHOBE aHalu3a
YCIOBUSl 3aJaud  3alMChIBATh KpPAaTKOE YCIOBHUE, BBISABIATH
HEJOCTAIOUIMEe WIM M30BITOUHBIC JaHHbIE, BbIOUpATh 3aKOHBI U
(dbopMyIbl, HEOOXOIUMBIE JUIsI PEHICHUS, MPOBOJUTH PAacuéThl U
OIICHUBATh PEATHCTUYHOCTH MOJTYYEHHOTO 3HaueHUs: (Ppu3nueckoin
BEJINYMHBI;

. pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUThH
Ipy  MOMOIIM (PU3UYECKUX METOJIOB; HCIONb3ysd OIHCAHHE
WCCIEAOBaHUs,  BBIJIEHATH  MPOBEPSEMOE  MPEAINOJIOKEHHE,
OLIEHUBATh MPaBUJIBHOCTh MOPSAJAKA MPOBEICHUSI HCCIECIOBAHUSA,
JieNaTh BBIBOJBI, HHTEPIPETUPOBATh PE3ylbTaThl HAOMIOACHUN U
OTIBITOB;

. MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PUINIECKUX
SIBIICHUN WM (PU3UYECKUX CBOUCTB Tell (M3y4eHHe BTOPOTo 3aKOHA



HeioToHa, 3akoHa COXpaHEHUsS PHEPruM; 3aBUCHMOCTH IEpUOJIA
Koe0aHUl TPYKUHHOTO MasTHHKa OT Macchl rpy3a |
KECTKOCTH TPYKHUHBI MU HE3aBHCHUMOCTH OT aMIUTUTYABl MAaJIbIX
Koe0aHui;  TMPSAMOJIMHEHHOE pacrpocTpaHeHue CBeTa,
pasnokeHue Oenoro CBeTa B CHEKTpP; H3yYCHHE CBOWCTB
n300pakeHUs B IUIOCKOM 3€pKajle W CBOMCTB HM300pakKeHUs
npeAMeTa B COOHMparomieil JiMH3e; HAOMIOJACHUE CIUIONIHBIX W
JMHEWYAThIX CIIEKTPOB HM3JIYYEHUs): CaMOCTOSITEILHO COOHpaTh
YCTaHOBKY M3 M30BITOYHOTO HaOopa 00OpPYHOBaHUS; OMHUCHIBATH
XOJ OTIBITA U €T0 PE3yIbTaThI, POPMYITHPOBATH BEIBOJIBI;

. MPOBOJUTH MPH HEOOXOIUMOCTH CEPHUI0 TIPSIMBIX
M3MEPEHUH, ONpeeNisisi CpeJHee 3HAYCHNE N3MEPSIEMOl BETUINHBI
(bokycHOe paccTosiHMEe coOuparomieil JUH3bI); 00O0CHOBBIBATh
BBIOOD crtoco0a U3MEPEeHUsI/M3MEPUTETHLHOTO TTPHOOopa;

. MIPOBOTUTH WCCIIeIOBaHNE 3aBUCUMOCTEH
(U3HYECKUX BEIMYMH C HCIIOJIb30BAHUEM IMPSMBIX H3MEPCHHMA
(3aBHCHUMOCTh TIyTH OT BpPEMEHH TMPU PaBHOYCKOPCHHOM
NBIWKEHUH Oe3 HaudaJbHOM CKOpPOCTH; Tmepuoja KosieOaHui
MaTeMaTH4eCKOro MasiTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH yrja
OTpakeHMsI CBETa OT YrJla MaJeHUs U yria MpeloMJIeHHs OT yria
nmajieHus):  IUTAaHUPOBaTb  HUCCIEJOBAaHUE,  CaMOCTOSITEIBHO
coOuparh YCTaHOBKY, (UKCHPOBATh pE3yIbTaThl MOJy4ECHHOM
3aBUCHUMOCTH (PM3UYECKHX BEJIUYUH B BHUJE TaOiaMIl U rpauKoB,
JIeNlaTh BBIBOJIBI 110 pe3yJibTaTaM HCCIIeA0BaHUS;

. IPOBOJAUTH KOCBEHHbIE U3MEpEeHHs  (U3NYECKUX
BETMYMH  (CpelHssl CKOpPOCTb M  YCKOpPEHHE Tela IMpH
PaBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHHE CBOOOJHOTO MaJieHus,
KECTKOCTh TPYKUHBI, KOIPPUIMEHT TpPeHHS  CKOJBKCHHUS,
MexaHuyeckas  paboTa ¥ MOIIHOCTh, YacTOTa U MEPHOJ
KojeOaHuii MaTEeMaTH4YeCKOTO U  NPYKUHHOTO  MAasTHHKOB,
ONTHUYECKasi CHJIa coOuparomiel JIMH3bI, PaJuOaKTHUBHBIN (DOH):
IUIAHUPOBATh ~ M3MEPEHHs;  coOupaTh  AKCHEPUMEHTATbHYIO
YCTAaHOBKY U BBINOJHATh HM3MEPEHHUS, CIeAys MPesIoKeHHON
WHCTPYKIMHU; BBIYUCIATh 3HAUCHHWE BEIWYUHBI U aHAIU3HPOBATH
MOJIyY€HHBIE PEe3YNbTaThl C Y4ETOM 33JaHHOW MOTPEIIHOCTH
U3MEPEHUN;



. coOnrofarh mpaBuja TEXHUKA OE30MaCHOCTH TIpHU
paboTte ¢ mabopaTopHbIM 000PYIOBAHUEM;

. paznuyaTth ~ OCHOBHBIE  MPU3HAKK  HM3YYCHHBIX
(bu3HUECKUX MOJEeNIel: MaTepuaabHasi TOYKa, aOCOIFOTHO TBEPIOE
TEJIO, TOYCYHBIH WCTOYHHK CBETa, JIyd, TOHKas JIMH3A,
TUTAaHEeTapHas MOJISNIb aTOMa, HyKJIOHHAsI MOJIEJIb aTOMHOTO SIIpa;

. XapaKTepU30BaTh MPHUHIIMITE JACUCTBHS HW3yYCHHBIX
pUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPO HA MX OMHUCAHHUS (B
TOM YHCJIC: CIHJIOMETP, NATYUKH TIIOJIOXKCHHS, PACCTOSHUS U
YCKOPEHUs, pakKeTa, 9XOJOT, OYKH, NEPUCKOIN, QoToarmmapar,
ONITHYECKUE CBETOBOJBI, CIEKTPOCKOIN, JO3UMETp, Kamepa
Buiibcona), ucnonib3yst 3HaHUSI O CBOMCTBaX (PM3HUECKHUX SBICHUM
1 HeoOXOouMbIe (pU3HUECKUEe 3aKOHOMEPHOCTH;

. WCIIOJIb30BaTh CXEMBl W CXEMAaTHYHBIC PHUCYHKH
W3YYCHHBIX TEXHHUECKUX YCTPOUCTB, U3MEPHUTEILHBIX IPUOOPOB H
TEXHOJOTHYECKMX  MPOIECCOB  NPH  PEHICHHH  y4eOHO--
MPAKTUYECKUX 33J1a4; ONTHYECCKHE CXEMBI JIIS IOCTPOCHHS
M300pakKeHUH B TUIOCKOM 3€pKajie ¥ COOMPAIOIICH JTNH3E;

. MPUBOJIUTL TPUMEPBI/HAXOAUTh HWH(OpMAIUIO O
npuMepax MPakKTUYECKOTO MCHOJb30BaHUs (PU3MUECKUX 3HAHUU B
MOBCETHEBHOW JKW3HU M1 oOecreueHruss Oe30MacHOCTH TP
oOpareHud ¢ MpudopaMH M TEXHUYECKHUMH YCTPOWCTBAMH,
COXPaHEHHUS 3JIOpPOBbS M COOJIOJCHUS HOPM 3SKOJOTHYECKOTIO
MOBEICHUS B OKpYXaIoIIeH cpeje;

. OCYILIECTBIISITh MOUCK UHGOpMaUuu (U3UYECKOTO
comepkanus B ceTu HHTepHeT, camocTosTeNbHO (OPMYyIUpys
MTOUCKOBBIN 3aIMpOC, HAXOIUTH MYTU OMPEEIICHUs JOCTOBEPHOCTU
MOJIyueHHOW WH(pOpMallMd HAa OCHOBE HMEIOLIUXCS 3HAHUU U
JIOTIOTHUTEIbHBIX HCTOYHHUKOB;

. UCIOJIb30BaTh TPU BBHINOJHEHUH YUYEOHBIX 3aJaHMI
HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (DU3HUECKOTO COJCpIKaHMUS,
CIpaBOYHBIE MaTepHalbl, pecypchbl ceTu HTepHeT; BiameTh
npuéMaMu  KOHCIIEKTHUPOBaHHUS  TEKCTa,  MpeoOpa3oBaHUs
nH(OpPMALIUU U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

. co3faBaTh COOCTBEHHBbIE IHCHMEHHBIE U YCTHBIC
COOOIIIeHNsI Ha OCHOBE MH(OpPMAIMK M3 HECKOJBKHX MCTOYHHUKOB
(U3MUYECKOTO COoAep)aHUs, MyOJIMYHO TPEACTABIATH PE3yIbTAThI



IIPOCKTHOM HJIM MCCIENOBATEIbCKON JEATEIBHOCTH; IPU 3TOM
IPAMOTHO MHCIOJb30BaTh H3Y4YCHHBIM IIOHATUMHBIA ammapar
M3y4yaeMoro pasziena (GHU3MKH U COMPOBOXAATh BBICTYIUICHHE
Ipe3eHTaIel ¢ yu€TOM 0COOEHHOCTEH ayTUTOPUN CBEPCTHHKOB.



TEMATHYECKOE IIJIAHUPOBAHUE

7 knacce (68 4)

Tema

OcHoOBHOE
cojep:KaHmne

OCHOBHbBIE BH/IbI
AeSITeJIbHOCTH yJaluxcs (Ha
YPOBHE Y4eOHBIX JIeiicTBHI)

Paznen 1. @usuka u eé pojb B NO3HAHUM OKPY:KAIOIIero Mupa

(6 4)
duznka — dusznka — BrrsiBnenue pazinnauii
HayKa 0 HayKa o MEXy GU3UIECKUMH U
npupoae (2 u) MPUPOJIE. XUMHUYECKUMHU
SBieHus npespamieHusiMu (MC —
HPUPOJBIL. XUMHUSA).
duszuueckue Pacno3naBanue u
SIBJICHUS: KitaccupuKanus
MeXaHH4ecKue, | GU3MYECKUX SBICHUN:
TETJIOBBIE, MEXaHUYIECKHX,
SJIEKTPUYECKHE, | TEIJIOBBIX,
MarHuTHBIE, AIEKTPUUECKUX,
CBETOBEIE, MarHUTHBIX U
3BYKOBEIE CBETOBBIX.
HaOnronenue u onncanue
(DHU3MIECKHX SIBIICHUIH
Du3nyecKue dusznueckue OnpeneneHne MEHBI
BeJIHYHHBI (2 BEJIMYHHBI. JIETEHUS IIKAJIBI
q) H3mepenne M3MEpUTEIBHOr0 IMpubdopa.
(pm3maeckux M3mepenue NMHENHBIX
BEJIMYHWH. pa3MepoB Ten |
duznueckue MPOMEXYTKOB BPEMEHH C
MPUOOPHL. y4E€TOM TIOTPEITHOCTEMH.
[MorpenHocTs Nsmepenne 06néma
M3MEpEHHi. JKAJIKOCTH M TBEPAOTO Tena.
Mesk 1y HapoaHa N3mepenue TemnepaTypbl
sacucremMa [IpH TIOMOTIH
CTMHHAILL JKUJIKOCTHOTO TEPMOMETpa

U JaT4YuKa TEMIIEPaTyphl.
BrinonHenne TBOpUYECKHUX
3alaHuil 110 MOHCKY
CIOCO0OB M3MEpEHUS
HEKOTOPBIX (pu3mdIecKnx
XapaKTePUCTHUK, HAIpUMEP
pa3MepoB MAIBIX OOBEKTOB




(Bomoc, MpoOBOJIOKA),
yaan€HHBIX

00BEKTOB, OOJBIIHX
paccTossHUM, MaJIbIX

MPOMEKYTKOB
BpPEMECHU.
OO0cyxaeHue
npeiaraeMbIX
crmoco6oB
EcrecTBeHHO- Kaxk ¢usuka n BoeraBuxkenue
HAY4YHbIH JIpyTue TUIIOTE3,
MeTOo/ €CTECTBEHHBIEC OOBSICHSTFOIIIUX
Mo3HAHUSA (2 4) | HAYKH U3Yy4alOT MPOCTHIE SIBJICHUS,
MIPHUPOLY. HaTIpuUMep:
EcrecTBen- — [o4eMy
HO-HAyYHBIN OCTaHABJIMBACTCS
METOJ JIBUKYIIEECS 110
IO3HAHUA: TOPU30HTAJIBHOMN
HaOII0eHUE, MMOBEPXHOCTH TEJIO;
MMOCTaHOB-Ka — TI0YEeMY B KapKYIO
HAy4YHOTO MOTO/Iy B CBETJIOH
BOIpOCa, 0JIeXK/JIe IPOXJIaJIHEH,
BBIIBU)KECHUE yeM B TEMHOM.
TUTIOTE3, IIpemmoxenune crmocoOoB
SKCIIEpUMEHT o | IPOBEPKH TUIIOTES.
TpoBEpKe IIpoBenenue
rHmoTes, MCCIIeIOBAHUS . mo
0OBICHEHIE MIpOBEpPKE Kakoi-mbo
HAGIII012EMOTO TUTIOTE3HI, HaTpUMep:
SBITCHIS. JTAIIbHOCTH ronéra
Omnncanme mapuka, MMy IIEHHOTO
PU3HICCKIX TOPHU30HTAIIHHO, TeM
ABICHMUI C OonpIe, dYeM OOJIbIIE
IOMOIIBIO BBICOTA ITyCKa.
Mo IeIei [Toctpoenue

NpoCcTeUIIUX Mozenen
¢du3nyeckux sBICHUH (B
BUJI€ PUCYHKOB HJIH
CXeM), HarpuMep
najeHue MpeaMeTa;
NPSIMOIMHENHOE




pacopoCTpaHCHUE CBCTA

Paznen 2. IleppoHayaibHble CBe/IeHUsI 0 CTPOGHWH BeliecTBa (S 4

Crpoenue ATOMBI " HabGnionenue u
Bemecrna (1 MOJIEKYJIbI, UX WHTEpIpPETAUs ONBITOB,
q) pa3- Mephl. CBUJICTEIIBCTBYOIINX 00
OnbITHI, ATOMHO-MOJIEKYJISIPHOM
JIOKA3bIBAIONINE | CTPOCHUHU BEIIECTBA:
JIMCKPETHOE OIBITHI C Pac- TBOPECHUEM
CTpOCHHE pa3JIMYHBIX BEIICCTB B
BEIIIECTBA BOJIE.
O1enka pa3MepoB aTOMOB U
MOJIEKYJI C UCIIOJIb30BAHHEM
¢dboTo- rpadui, MONTydEHHBIX
Ha aTOMHOM CHJIOBOM
mukpockomne (ACM).
Omnpenenenne pa3MepoB
MaJIbIX Tell
JABuiKeHune JIBuKEeHHE Ha6nonenue u
u YacTHIL 00bsicCHEeHHE
B3auMo/1eii- BEIIECTBA. 6poyHOBCKoro JIBYKCHUS
CcTBUE CBsi3b CKOPOCTH | U sABIHUS AU y3uH.
JacTuu JIBHKCHUS IIpoBenenue u o0bBsICHEHHE
BeniecTsa (2 9acTHIl C OIBITOB 110 HAOIIIOIEHHIO
1) TeMnepaTypoi. TETJIOBOT 0 PACIITUPEHUS Ta30B.
BpoyHnoBckoe IIpoBenenue u
JIBIDKEHUE. 00BsICHEHHE OTBITOB
Hudpysus. 1Mo OOHApPYKEHUIO CHUJI
BsaumoneiicTBue | MOJIEKYISIPHOTO
YacTHIL MPUTSKCHUS U
BEIleCTBa: OTTaIKWBAHUA

TOPUTSAXKCHUE U
OTTAJIKMBAHHUC




ArperatHble ArperarHblie Omnucanue (c
COCTOSTHUSI COCTOSIHUSI HCTOJIb30BAHUEM
BelecTna (2 BEIIIECTBA: MPOCTHIX MOJIEIEeH)
4) CTPOCHHUE ra3oB, OCHOBHBIX Pa3JINUUN B
JKUAKOCTEN U CTPOCHUU I'a3oB,
TBEPABIX JKUJAKOCTEN U TBEPABIX
(KpucTadIU4YecKuxX | Tel.
) Ten1. Bzaumocss3p | O0bsicHenue Majoi
MEXJy CBOUCTBAMHU | CKUMAEMOCTHU
BEILIECTB B Pa3HbIX | )KHUJKOCTEU U TBEPABIX
arperaTHbIX Te, 00IbIION
COCTOSIHUSIX U UX C)KMUMaeMOCTH Ta30B.
aTOMHO- OOBbsicHeHUE
MOJIEKYJISIPHBIM coxpaHeHus GpopMbl
CTPOCHHUEM. TBEPABIX TEN U
OcobGennoctu TEKy4eCTH KHUIKOCTH.
arperaTHbIX IIpoBeneHnue OMBITOB,
COCTOSIHUH BOJIBI JTOKA3BIBAIOIINX, YTO B
TBEPAOM COCTOSIHUM
BOJIbI YAaCTHITBI HaXOSATCS
B CpefHEM Jajblie ApYT
oT Apyra(IIOTHOCTh
MCHBIIIC), YEM B KHUIKOM.
YcraHoBieHUE
B3aWMOCBSI3H MEXY
0COOCHHOCTSIMH
arperaTHhIX COCTOSIHUU
BOJBI U
CyIIEeCTBOBaHUEM
BOJHBIX OPTaHU3MOB
(MC — Owuomorus,
reorpadus)
Pa3zgen 3. /IBmokeHue u B3aumoaeiicreue tea (21 4)
Mexanuyeck MexaHuueckoe UccnenoBanue
oe IBUKeHHe JIBMDKEHUE. PaBHOMEPHOTO
3 PaBHOMEpHOE U JIIBUKECHUS U
HEpaBHOMEPHOE OTIpEeIICHNE ero
JIBIDKEHUE. MMPU3HAKOB.
CKOpOCTb. Habnronenue
Cpennsisi CKOpOCTh HEPaBHOMEPHOI'0

IIpU He-

JABHKXCHHS U




PaBHOMCPHOM

JABUKeHUH. Pacuér

ONPEAEIECHUE E€T0
OTJINYHUU OT

IIyTHU U BpEMECHH PaBHOMEPHOTO
JIBDKCHUS JIBUKCHUS.
Pemenne 3anau Ha
OompeeNieHue MyTH,
CKOPOCTH U BPEMEHHU
PaBHOMEPHOTO
JIBVOKCHUSL.
Amnanu3 rpauKoB
3aBUCUMOCTH IIYTH U
CKOPOCTH OT BPEMEHH
HNuepuusn, SBneunune OO0OBbsICHEHUE U
Macca, WHEPUUHU. 3aKOH MIPOTHO3UPOBAHUE
nJIoT- WHEPIUH. SIBIICHUH, 00YyCIIOBICHHBIX
HOCTH (4 4) B3aumoneiicteue WHEPIUEN, HATIpUMED:
TeJ KaK MpUIruHa 9TO MPOUCXOIUT TIPHU
U3MCHCHUS TOPMOKEHUHU UJTH PE3KOM
CKOpPOCTH MaHeBpe aBTOMOOUJIS,

JABUXCHHUS TCII.

Macca kak mepa
WHEPTHOCTH TEJIa.
IImoTHOCTE
BemiecTBa. CBs3b
MJIOTHOCTH C
KOJHNYECTBOM

MOJIEKYJ B €UHUIIE

00BéMa BelecTBa

MoYeMy HEBO3MOXKHO
MTHOBEHHO ITPEKPATUTH
JBUKCHHUE Ha BEIIOCUTICC
WJIA cCaMOKaTe U T. [I.

IIpoBeaenue u aHanus
OTIBITOB,
JIEMOHCTPHUPYIOIIHX
M3MEHEHHE CKOPOCTH
JIBIDKEHUS TeJa B
pe3ynbpTare AeUCTBUS HA
HETO JAPYTHUX TeIl.
Pemienue 3anau Ha
OTIpEeIICHNE MaCChl
Tena, ero o0béMa u
TTOTHOCTH.
[IpoBenenue u ananus
OITBITOB,

JIEMOHCTPUPY FOIITAX
3aBUCUMOCTh M3MEHEHUS
CKOPOCTH Tela OT ero
Macchl Ipu
B3aUMO/JIEHCTBUU TEJl.
M3mepeHune macchl Tena




Pa3IUYHBIMHA
crocob0amu.
Onpenenenue MIOTHOCTU
Tejla B pe3yJbTaTe
HU3MCPCHUSA €0 MaCChbl U
00BéMa

Cuaia. Buasl
cni(14 4)

Cuia Kak
XapaKTEePUCTUKA
B3aMOJICHCTBHS
ten. Cuna
YOPYTOCTH U 3aKOH
T'yka. U3mepeHue
CHUJIBI C IIOMOIIb IO
JTUHAMOMETpA.
SIBnenune
TATOTCHUA U CHUJIA
Tsokectu. Cuiia
TSOKECTHU Ha APYTHUX
miIaHeTax. Bec
Tea.
HesecomocTsh.
Cio)xeHue cuil,
HaIMpaBJICHHBIX 110
OJTHOM TIpSIMOMA.
PaBHogelicTByOLIa
scun. Cuia
TpeHus. Tpenue
CKOJIB)KEHHUS U
TPEHHUE TTOKOS.
Tpenue B mpupone
U TEXHUKE

N3yuenue
B3aUMOJICUCTBHUS KakK
MPUYUHBI U3MEHCHUS
CKOpOCTH T€JIa UJIU €T0
nedopmaryu.

Ornucanue peanrbHbIX
CUTyalluid B3aUMOJEHCTBUS
TeJ C TTIOMOIIBIO MOJIENIEH,
B KOTOPBIX BBOJUTCS
TIOHSITHE U U300paKECHUE
CHJIBI.

N3y4deHue cuiibl
YOPYTOCTH.
Hccnenopanue
3aBUCUMOCTHU CHUJIBI
YIPYTOCTH OT
YAJIUHEHUS] PpE3UHOBOTO

MIHYpa WK NPYKUHBI
(c mocTpoerueM rpaduka).

AHau3 NpakTUYEeCKUX
CUTyalui, B KOTOPBIX
MPOSIBJIsSIETCS IeHCTBHE
CHJIBl yIIPYTOCTH
(ympyrocTs Msi4a,
KPOCCOBOK, BETOK
JiepeBa u ap.).

AHanu3 cuTyauui,
CBSI3aHHBIX C SIBJICHUEM
TsiroreHusi. OObsicHeHU e
OpOUTATIBLHOT O IBYKCHUS
IJIaHET C
MCIIOJIb30BAHUEM SIBJICHUS
TATOTEHUSI U 3aKOHA
unepunu (MC —
actpoHomus). Usmepenue
BECA TEJIa C MOMOIIBI0




JUHAMOMETPA.
O06ocHOBaHME 3TOTO
crocoda u3MepeHHs.
Aunanus u
MOJCIIUPOBAHUC ABJICHUA
HEBECOMOCTH.
DKCNepuMeHTAILHOE
MoJy4eHHUe MpaBuiIa
CIIOKECHUS CUI,
HalpaBJICHHBIX BJOJIb
OJHO! MPSIMOH.
OmnpeneneHne BEITUIUHBI
pPaBHOJIEUCTBYIOWIEH CHUII.
N3yuenune cuibl TpeHUs

CKOJIbJKEHUSI U CUJIbI
TPEHHUS MOKOS.

Hccnenosanue
3aBUCUMOCTHU CHJIBI
TPEHUS OT CHJIBI
JaBJICHUSI U CBOUCTB
TPYIIUXCS
MOBEPXHOCTEH.
AHau3 NpakTUYEeCKUX
CUTYyallui, B KOTOPbIX
MPOSIBJISIETCS JeUCTBUE
CHUIIBI TPEHUS,
MCIIOIB3YIOTCS CIIOCOOBI
€€ yMEHBIICHUS WU
yBenn4eHus (KaTaHue
Ha JBDKaX, KOHbKaX,
TOPMOIKEHHE
aBTOMOOMIIS,
WCTIOJIb30BaHUE

MO IIITUTTHUKOB,
IJTaBaHUE BOJHBIX
JKUBOTHBIX U Jip.) (MC
— OMoIorusA).
Penrenne 3amau c
MCITOJb30BaHUEM
dbopmyn mnsa pacuéra
CUJIBI TSKECTH, CUJIbI
YOPYTrOCTH, CUJIbI
TPEHUs




Paznen 4. /laByienne TBEPABIX TeJ, KUAKOCTel U ra3oB (21 1)

JaBaenmue.
Ile- pepaua
JaBJjie- HUsl
TBEPABIMHU
TeJIaMH,
SKHJIKO-CTSIMHU
u razamu (3 u)

JaBnenue.
CnocoOnl
YMEHBIIICHUS U
YBEIUYEHUS
JaBJICHUS.
JlaBnenue rasa.
3aBUCHUMOCTH
JIaBJICHUS ra3aoT
o0béma u
TEMIIEPATYPHI.
Ilepenaua
JIaBJICHUS TBEPJbI-
MU TEJaMH,
KUOAKOCTAMU U
razaMu. 3aKOH

ITackas.
ITaeBMaruueckue
MaIllHbBI

AHnanus u

OOBSICHEHUE OMBITOB

Y MMPAKTUYECKUX
CUTyalluii, B

KOTOPBIX

MPOSIBIISICTCS cUJia
JaBJICHUSI.

O06ocHOBaHME CITOCOOOB
YMEHBIIICHUS U
YBEJIUYCHUSI JIaBJICHUS.
N3yuenue 3aBUCUMOCTHU
JIaBJICHUS Ta3a OT 00bEMa U
Temueparypsl. M3yuenue
0cOoOeHHOCTEH Tepenadn
JIaBJIECHUS TBEPIBIMU
TeJIaMU, KUJIKOCTIMH U
razamu. O60cHOBaHUE
pe3yJIbTATOB OITBITOB
OCOOCHHOCTSIMU CTPOCHUSI
BEIIECTBAa B TBEPIOM,

KUITKOM
1 ra3000pazHOM
COCTOSTHUSIX.

DKcTepuMEHTAITh
HOE
JI0Ka3aTeJIbCTBO
3akoHa [Tackads.
Pemrenue 3agau
Ha pacuér
JIaBJICHUS
TBEPJIOTO Tena




JdaBienne 3aBUCHUMOCTh UccnenoBanue
KUAKoCTH (5 JIABJICHHS 3aBUCUMOCTH JIaBJICHUS
q) JKUJKOCTHU OT JKUJIKOCTH OT TJIyOUHBI
1y OMHBI MOTPYKEHUS U INIOTHOCTH
MOTPYKCHUS. JKUJIKOCTH.
I'uopocr HaGnronenue u
TUYECKUI 00BsICHCHHE
rnapajokc. THAPOCTATHYCCKOTO
Coobmaronmecs napajiokcaHa OCHOBE
COCYIBI. 3akoHa [Tackains.
I'mnpaBnnueckue Nzyyenue
MEXAHU3MBI COOOIAIOIIUXCS COCYI0B.
Pemenue 3agau Ha
pacyéT naBJjeHus
JKUIKOCTH.
OOmbsicHeHHUE
NpUHILIUIIA JeHCTBUS
THJPABINYECKOr0
npecca.
AHanu3 u 00bsICHEHUE
MPaKTHYECKUX CUTYaIuH,
JIEMOHCTPUPYIOIIHNX
MPOSIBIICHHUE JaBIICHUS
KUJKOCTH M 3aKOHA
ITackans, Hannpumep
MPOIIECCOB B OPTaHU3MeE
MpHU TITyOOKOBOTHOM
Heipssaun (MC —
OHOITOTHS)
ATmocdepHO At™mocdepa DKCHEepUMEHTAIBHOE
e 1aBJIeHue 3emnu u o0HapyKeHHe
(64) atmocdepHoe atMoc(hepHoro
JlaBJICHUE. JaBJICHUS. AHAIIN3 U
IIpuunHb O0BSICHEHUE OTBITOB U
CyIIECTBOBAHUSA MPaKTUYECKHUX
BO3yLIHOU CUTyallui, CBSI3aHHBIX
000JI0YKH 3EeMIIH. C IEUCTBUEM
OmnbIT armocdepHOoro
Toppuuenmnu. JTaBIICHHUS.
H3mepenue OObsicHeHuE
atrMochepHOro CYIIECTBOBAHUS
JIaBJICHUSL. atMocdepsl Ha 3emiie u




3aBUCHUMOCTh
atMoc(hepHoro
JABJICHUS OT BBICOTBI
HaJl YPOBHEM MOPS.
[Ipubops JUTSt
HU3MEpEeHUs
atMoc(hepHOoro
JaBJICHUS

HEKOTOPBIX IUTaHEeTaX
nnu e€ OTCYTCTBHUS Ha
JIPYTUX TJIAHETaxX U
Jlyne(MC —
reorpadusi,
acTPOHOMUS).
OOmbsicHeHUE
U3MCHCHUA
MJIOTHOCTH
atMocdepsl ¢
BBICOTOW 1
3aBUCHUMOCTH
aTMoc(hepHOro
JaBJICHUS OT BBICOTHI.
Pemenue 3anau

Ha pacyeér
aTMoc(hepHOro
JABIICHUSI.

N3yuenue
ycTpoiicTBa
bapomerpa-
aHepouja

JlelicTBUe
JKMIKOCTH H
razaHa
NOIPYyKEHHOE B
HUX TeJI0 (7 )

JleticTtBue
JKUIKOCTH U Ta3a
Ha MOTPYKEHHOE B
HUX TEJO.
BriTankupatronias
(apxumenoBa)
cmia. 3aKoH
Apxumena.
IInaBanue Ted.
BosznyxonnaBanue

DKCcHepuMEHTAIBHOE
oOHapyXEHHE ICHCTBUS
KUAKOCTH U razaHa
MOTPYKEHHOE B HUX
TEJIO.

OmpenencHue
BBITAJIKMBAIOIICH
CUJIBL, IEHCTBYIOLIEH
Ha TEJO0, TOTPyKEHHOE
B JKUJKOCTb.
[IpoBenenue u
00CyXIeHHE OTBITOB,
JEMOHCTPUPYIOIIUX
3aBUCHUMOCTh
BBITAJIKMBAIOILEH CHUIIBI,
JNIEUCTBYIOIIEH Ha TEJIO
B )KMJIKOCTH, OT 00BbEMa
Norpy>KEHHOU B
JKMIKOCTh YacTH Tejlau
OT IJIOTHOCTH




JKHJIKOCTH.
HccaenoBanue
3aBUCHUMOCTH Beca
TEla B BOJAE OT

00BéMa

IOrpy>KEHHOU B
KHUAKOCTH 4YaCTHu

Tena.

Pemenwne 3amag Ha
MpUMEHEHHE 3aKOHAa
Apxumena U yCI0OBHUS
IUIaBAHUS TEJ.
Koncrpyuposanue
apeoMeTrpa Uil
KOHCTPYHUPOBaHUE
JIOIKU U OTIpEZIETIEHNE
eé
TPYy30M0IbEMHOCTH

Pazgen S. PaGora u MoHocTh. DHeprus (12 v)

Padora u mour
HOCTB (3 1)

Mexanuueckas
paboTa. MOIITHOCTH

DKCcHepuMEHTAIBHOC
oTIpeieNieHne
MEXaHUYECKOU PabOTHI
CHUJIBI TSDKECTH TPH
MMaJeHUN TeJa U CUITbI
TpEeHUS TpHU
paBHOMEPHOM
MepEeMEIIeHUH Tea 1o
TOpU30HTAIbHOMU
MMOBEPXHOCTH.

Pacuér momtHocTH,
pa3BuUBaeMOM Opu
noabEME MO JTECTHHUIIE.
Pemienue 3amau Ha
pacyér MexaHm4eCcKOon
paboThl U MOITHOCTH




IIpocrobie IIpoctele Onpenenenne
MEeXaHU3Mbl (5 | MEXaHU3MBI: BBIUTPHINIA B CHIIC
q) pbruar, OJIOK, MPOCTHIX MEXaHW3MOB
HaKJIOHHAS HaTpuMepe pbluara,
MJIOCKOCTb. MTOJIBUYKHOTO H
ITpaBuno HEMOABHKHOTO
paBHOBECHS 0JI0KOB, HAKJIIOHHO
pbruara. IJIOCKOCTH.
ITIpumenenue Hccnenosanue
npaBuia YCIIOBUSI paBHOBECUS
paBHOBECHA pbIuara.
pplyara x OJIOKY. OOHnapyxeH#ue
«3o0m0T0€ CBOWCTB MPOCTHIX
IMpaBUJIO» MEXaHU3MOB B
mexaHuku. KITJ{ pa3IuYHBIX
IPOCTBIX UHCTPYMCHTAX U
MEXaHU3MOB. MIPUCTIOCOOICHUSX,
HpOCTLIe HCIIOJIB3YEMbBIX B
MEXaHHU3MBbI B OBITY | OBITY
U TEXHUKE. PpIyaru | u TeXHHUKE, a TAK)KE B
B TeJI€ YEeJI0BEKa KUBBIX OpraHU3Max
(MC — oOuosorus).
DKCcHepuMEHTAIBHOE
JI0Ka3aTeIbCTBO
paBeHCTBA paboOT mMpHU
MPUMEHEHUH IIPOCTHIX
MEXaHHU3MOB.
Omnpenenenne KITJ{
HaKJIOHHOH IJIOCKOCTH.
Pemenne 3amad Ha
IpUMEHEHHUE MpaBuia
paBHOBECHUs ppluara MHa
pacuér KIIJI
Mexannueckass | Kuneruueckas u DKCHEepUMEHTAIBHOE
Heprus (4 ) MMOTeHITHATbHAS oTIpeieNieHne
SHEPTHUSL. M3MEHEHUS
IIpeBpaiienue KUHETHUYECKOHN U
OJIHOTO BUJA NOTEHIHAIbHON
MexaHuve- SHEPTUH TeJla MPHU ero

CKaTBhIBAHUU 110
HAKJIOHHON MJIOCKOCTH.




CKOH dHEpruu B
Ipyroi. 3aKoH
COXpaHCHUS H
U3MEHe- HUS
SHEPTUU B
MEXaHHKe

dopmynupoBaHue Ha
OCHOBE HCCJIEI0BAaHUS
3aKOHA COXpaHEHMS
MEXAHUYECKOU DHEPTHUH.
OO6cyxaeHue rpaHuil
MPUMEHUMOCTH 3aKOHA
COXpaHEHUs IHEPTUU.
Pemenune 3anau c
WCIIOJIb30BaHNUEM
3aKOHa COXPaHEHMS
SHEepPruu

Pe3epBHoe Bpems (3 1)

8 kuacc (68 u)

U CBOICTBa
BemecTBa (7 4)

MOJIEKYIISIPHO-
KUHETHYECKON
[TEOPUU CTPOEHUS
BEIIeCTBA.

Macca u pazMepbl
ATOMOB

1 MoJeKyia. OnbIThI,
[TOTBEPKIAIOIINE
OCHOBHBIC
ITOJIOXKEHUS
MOJIEKYIISIPHO-
KHHETUYECKON TeOpuH.
Mopenu TBEpIOTO,
PKUIKOTO U
raz000pa3Horo
COCTOSIHU BELIECTBA.

TeMmbl HOBHbIE BH/bI
¢ OcHoBHOE Ocno ¢ BHA
AeITeJIbHOCTH yYaluxcs
coaep:kaHue
(Ha ypoBHe y4eOHBbIX
JAefcTBUIl)
Paznen 6. TenioBbie siBjaeHus (28 4)
CtpoeHnue OcHOBHBIE MTOIOKeHU [HabmomeHnne u

WHTEPIIPETALHS OIbITOB,
CBUJIETENHCTBYIOIINX 00
ATOMHO-MOJIEKYJISIPHOM
CTPOEHHHM BEIIECTBA: OIBITHI C
[PACTBOPEHUEM Pa3INIHBIX
BEILIECTB B BOJE.

IPelieHue 3a1ay no
OLIEHMBAHMIO KOJIMYECTBA
ATOMOB WJIM MOJIEKYI B
eauHuIEe 00bEMa BEIIeCTBa.
IAHaIIM3 TEKCTa IPEBHUX
ATOMHCTOB (HampuMmep,
(hparmenTa mosmsl Jlykpeuus
«O mpupoze Beuen») ¢
M3JI0)KEHHEeM 000CHOBAaHUI
ATOMHOM TUIIOTE3bI




Kpucramiueckue
1 amop(HBIC TBEPIBIC
rena.

OO0bsicHEeHHE
CBOMCTB T'a3o0B,
KUAKOCTEH U
TBEPABIX TEJI HA
OCHOBE
MOJIOKCHUN
MOJICKYJISIPHO-
KHHETHYECKOMN
TEOPHHU.
CMauuBaHue U
KanmWUISIpHBIE
SIBJICHUS.
TemnoBoe
[pacIIMpEeHUE U CXKATHUE

(cMbIcOBOE uTeHne). OneHka
YOSIUTETLHOCTH 3TUX
000CHOBaHUA.

O0BsicHeHE OPOYHOBCKOTO
JIBUXKCHHUS, SIBJICHUA
mudGy3uu U pa3nuduii
MCXKIYy HUMU Ha OCHOBE
[TOJIOKEHUM MOJIEKYJISIPHO-
KUHETUYECKON TEOpUU
CTPOCHUSI BEIIECTRA.

OO0OBsICHEHHE OCHOBHBIX
pa3in4uil B CTPOCHUU
ra3oB, JKUJKOCTEH U
TBEPABIX TEN C
HCTIOJIb30BAHUEM
MOJIOKEHU U
MOJICKYJISIPHO-
KUHETHYECKOU TEOpUU
CTPOCHHUS BEIIECTBA.
IIpoBeaeHue onbITOB
10 BBIPALIMBAHUIO
KpUCTAJJIOB
MOBApPEHHOM COJIM UJIU
caxapa.

IIpoBenenue u
0OBSICHEHHE OIIBITOB,
JEMOHCTPUPYIOLINX
KalWUISIpPHBIE SIBIICHUS
U SIBJICHUE
CMa4MBaHUSL.
OObsicHEeHUE POIU
KalWJUIAPHBIX SBJICHUI
JUIsl OCTYILICHU S BOAbI
B OpraHU3M pacTCHUU
(MC — Ouonorus).
Haonronenue,
MPOBEACHUE U
00BSICHEHHE ONBITOB
10 HAOJIIOICHU O
TEIIOBOI0
paciiupeHus ra3os,

JKUAKOCTEH U TBEPIBIX




Tell.
OObsicHEHHUE

COXpaHeHUus: 00bEMa
TBEPABIX TEIl,

TEKY4ECTH KHUIKOCTH

(B TOM ymcCIIe,

pa3HUIIBI B

TEKy4YeCTH IS

Pa3HBIX )KUIKOCTEN),
JTaBJICHUS Tas3a.
[IpoBenenue OMbITOB,
JIEMOHCTPUPYIOIIHUX
3aBUCHUMOCTD JIaBJICHHS
BO3J/yXa OT ero o0béma u
HarpeBaHUs UJIH
OXJIAXKJICHUS,

1 UX 00BhSICHEHHUE Ha OCHOBE
ATOMHO-MOJICKYJISIPHOT'O
yaeHus. AHaIN3
MPaKTUYECKUX CUTYaIUH,
CBSI3aHHBIX CO CBOMCTBAMH
Ta30B, JKHIKOCTECH U
TBEPABIX TEJ

TenioBbie
npomneccsl (21 4)

Temneparypa.
Cas13b
TeMIepaTyphl CO
CKOPOCTBIO
TEIJIOBOTO
JIBUKEHHUS YaCTHII.
BuyTtpennsis
SHEPrusl.

Cnioco6s1
M3MEHEHUS

BHYTPEHHEHN
SHEPTUH:
TerIonepeaada u

COBepIIeHUE pabOTHI.

Bunabr
TeIJIOTepeIayun:
TETIIOMPOBOTHOCTb,
KOHBEKIIHSI,
H3JyuyeHue.
KonnuectBo

OG6ocHOBaHHE MPABUIT
U3MEPEHUs] TeMIIEPaTyphI.
CpaBHEHHE pa3IUYHBIX
Croco0OB U3MEpeHUs U
IIKaJl TeMIIepaTyphl.
HaOmronenue u o0bsicHEHUE
ONBITOB,
JIEMOHCTPHUPYIOIIUX
M3MEHEHUE BHYTPEHHEN
SHEPTUU Tela B PE3yIbTaTe
Teronepeaadyu u padoTHI
BHEIIHUX CHIL.

Habmronenne n
00BSICHEHHUE OIBLITOB,
obcyxaeHne
MPaKTUYECKUX CUTYAIIHH,
JIEMOHCTPHUPYIOIIUX
pa3MUIHBIC BUIHI TETLIO-
rnepeavn:
TETUTOMPOBOTHOCTb,




TEIJIOTHEI.

YV nenbHas
TEIJIOEMKOCTD
BEIIICCTBA.
TenmoobMeH u
TEII0BOE
paBHOBECHE.
VYpaBHeHue
TEMJIO0BOTO
Oajanca.
IInaBnenue u
OTBEpJICBAHUE
KPUCTATNYECCKUX
BELIECTB. Y IcIbHas
Temnnora
[UIABJICHUS.
ITapooOpa3zoBanue
M KOHJEHCAIHs.
Hcnapenue.
Kunenwue. Y aenopnas
Tenjaora
napooopa3zoBaHHs.
3aBUCHUMOCTD
TeMIepaTypsl
KUTICHUS OT
armMocdepHoro
IaBJICHUS.

BrnaxHocTs Bo3ayxa.

DHeprus TOIJINBA.

VY nenpHasiTEILIOTA
CrOpaHus.
[IpuHnIUIBl paboTHI
TEIIOBBIX
neurareneit. KITJ]
TEIIOBOTO
IBUTATEN.
TemnoBble ABUTATENH
M 3aIuTa

OKpY’Karollel cpebl.

3aK0H COXpaHCHUSA
Y IIpeBpalIcHUS
SHEPI'HH B
MEXaHWYECKUX U
TETIOBBIX
nporeccax

KOHBEKIIHIO, U3JTydeHHUE.
HccnenoBanue sSBICHUS
TerIooOMeHa 1pu
CMEIIMBAHUH XOJIOTHOU U
ropsiueil BOJBbI.
Habnronenue
YCTaHOBJICHUS TEIJIOBOTO
PaBHOBECHS MEXIY
ropsiueit U X0J0HOU
BOJIO.

Omnpenenenue (M3MEpEHUE)
KOJINYECTBA TEIUIOTHI,
MOJIY4€HHOTOBO0H mpu
TErI000MeHe C HarpeThiM
METANTNYECKUM IIHIUHIPOM.
Omnpenenenue (M3MEpEHHE)
YAEIbHOU TENI0EMKOCTH
BeniecTBa. Pemenue 3aaay,
CBsI3aHHBIX C BBIYUCJIICHUEM
KOJIMYECTBA TCIIJIOTHI N
TEIUIOEMKOCTH IIPU
TernJI000MeHe.

Ananu3 cutyauuit
MIPaKTUYIECKOTO
HCTIOJIb30BaHMS TETIJIOBBIX
CBOMCTB BEIIECTB U
MaTepHajIoB, HAIPUMED B
LEeSAX YHEProcOepeKeHUs:
TETIJIOMU3OJISAIIHA,
sHeprocOeperaronyue
KPBIIIH,
TEePMOAKKYMYJISTOPHI U T. 1.
HaoOmronenue aBiaeHuit
HCTapeHus U
KOHJICHCAITNH.
Hccnenosanue npouecca
HCTIApEeHUS PA3THIHBIX
xunkocteit. O0bsIcHEHNE
SIBIGHUM MCIIApEHUS U
KOHJICHCAIINM Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO
YICHUS.

Hab6mronenne n
00BACHEHHE TIpoIIecca
KHUIICHUS, B TOM YHUCIIE
3aBUCHUMOCTH
TEeMIIepaTyphl KUTICHHS




OT JTaBJICHHUSI.
Omnpenenenne (M3MepeHUe)
OTHOCHUTEIIbHOW BIaKHOCTH
Bo3ayxa. HabGmroneHue
rporiecca IuIaBJIeHUs
KPHUCTAJITNYECKOTO
BEIlleCTBa, HAIIpUMeEP

JbJA.

CpaBHeHue

MIPOIIECCOB

TIJIABIICHUS
KPHUCTAJUTMYECKHX

TEIU pa3MATrdeHUs

MpU HArPeBaHUU
aMOp(QHBIX TeJ.
Onpenenenne (M3MepeHUe)

YAEIbHOU TEIIOThI
MJIaBJICHUS JIbJIa.
OObsicHEHHE SIBJICH UM
MJIaBJICHUS u

KPUCTAJIIU3ALlUd Ha OCHOBE
aTOMHO-MOJIEKYJIIPHOTO
YUEeHHs.

Pemenue 3aau, cBI3aHHBIX
C BbIYHCJIEHUEM
KOJIMYECTBA TEIJIOTHI B
mpoleccax Terionepesadu
MIpU TIJIABJICHUU U
KpUCTaJIN3AINH,
HCTapeHUH U
KOHICHCAIIUH.

Ananmu3 cutyauuit
MIPaKTUYIECKOTO
NIPUMEHEHUS SIBJICHUN
MJIaBJIEHUS U
KpHUCTAJIN3AINH,
HampuMmep, MOJTyIeHUE
CBEPXYHCTHIX
MaTepHuajIoB, COJIeBas
TpenKa u ap.

AHanus paboTH H
00BSACHEHUE TIPUHITATIA
IENUCTBUS TEILIOBOTO
JIBUTATENS.

BrlunciieHne Koau4ecTBa
TEIUIOTHI, BBIIEISIOIIErOCs
MIPU CTOPAHHUH PA3ITUIHBIX




BU10B ToruiuBa, u KITJ{
JBUTATES.

OO6cyxeHne
9KOJIOTHYECKHUX
IMOCJIEICTBHI
HCIIOJIb30BAaHUs JBUTraTelei
BHYTPCHHETO cropaHus,
TEII0BBIX u

ruzapodekTpocrannuii (MC
— DKOJIOTHSI, XUMUSI)

Paznen 7. DaexkTpuuyeckue 1 MAarHUTHbIE siBjeHus (37 4)

DjleKTpUYeCcKue
3apsAabl.
3apskeHHbIE
TeJia

H UX
B3auMo/eiicTBUE
(7 )

OnekTpuszanus Tei.
JlBa pona
JJIEKTPUYECKUX
3apsa0B.
B3aumoneiictBue
3apsKCHHBIX TEII.
3axoH Kyona.
DIEeKTPUUECKOe
noJie. [IpuHnun
CYTIEPIIO3UIUH
SIIEKTPUICCKUX
noJsieii. Hocurenu
SIIEKTPUUECKUX
3apsa0B.
DneMeHTapHbBIN
3JIEKTPUYECKU I
3apsi.

Ctpoenue aToma.
IIpoBonHuKHU U
IUDJICKTPUKA. 3aKOH
COXpaHCHHUS
SIEKTPUIECKOTO
3apsga

Hab6nronenve u
MIPOBE/ICHUE OIBITOB

MO 3JICKTPU3AINHU TEIl
npu

COMPUKOCHOBCHUH U
HHIYKIHEH.
HabGnroneuue u
00BsICHEHUE
B3aMMOJIEHCTBUSA
OJIHOUMEHHO U
Pa3HOUMEHHO
3apsOKEHHBIX TEJ.
OO®bsiCHEHHE TIPUHIIUTIA
JIEHCTBUSI DJIEKTPOCKOIA.
OO0ObBsicHEeHHUE SIBICHUUI
SJIEKTPU3AINHU TIPU
COTIPUKOCHOBEHUU TEN U
UHAYKLUEH C
HCITOJIb30BaHUEM 3HAHUM
0 HOCHUTEIAX
SIIEKTPUISCKHUX 3aPsII0B
B BEIIIECTBE.
Pacno3naBanue n
00BsICHEHUE SIBICHHUU
SIIEKTPU3AINHU B
HNOBCEIHEBHOMN KU3HHU.
Hab6maronenne u
00BSICHEHHE OIILITOB,
WLTFOCTPHUPYIOMHX 3aKOH
COXpaHCHHUS
3IIEKTPUIECKOTO 3apsa.
HaOirronenue onesIToB 10
MOJCITHPOBAHUIO
CHJIOBBIX JIMHUM




QJICKTPUYICCKOTO ITOJIA.
I/ICCHCZ[OBHHI/IC ,H€I>'ICTBH$I
QJICKTPUYCCKOTO IMOJIs1 Ha
MPOBOJAHUKU U NUDJICKTPUKN

ITocTosIHHBII
JIEKTPUYECK
uii Tok (20 4)

DneKTpUuIeCKuit
TOK. Y CIIOBUS
CYIIECTBOBAHUS
3JIEKTPUYECKOTO
Toka. McTouHuku
MMOCTOSTHHOTO TOKA.
JleticTBus
3JICKTPUYECKOTO
TOKa (TeruioBoe,
XUMHYECKOE,
MarHUTHOE).
DIeKTpUIeCKUi
TOK B )KHUJKOCTSIX U
rasax.
DnexTpudeckast
nenb. CunaToka.
DIeKTpUIECKOE
HaTpsHKEHUE.
ComnpoTuBiacHUE
MPOBOAHUKA.
YnenbHoe
COTIPOTHUBJIEHUE
BeIecTBa. 3aKOH
Owma anst ygactka
[IETIH.
IlocnenoBarensn
oe

¥ TlapajuieIbHOe
COeMHEHHE
MMPOBOJTHUKOB.
Pabora u momHOCTH
ANIEKTPUIECKOTO
TOKa. 3aKOH
Joxoyns—Jlenua.
DNEeKTponpoBOIKa
U oTpeouTenu
AIIEKTPUUECKOU

HaGaroaenue
Pa3IUYHBIX BUIOB
NEeUCTBUS
SJIEKTPUUYECKOr 0 TOKA U
0o0HapyX)EHHUE ITUX
BHUJIOB JEHCTBUS B
IOBCEIHEBHOU JKU3HU.
Coopka u

HUCIIBITAHHE
3JIEKTPUYECKOU

LIEIIY TTOCTOSIHHOI'O

TOKA.
H3mepeHnue cuinbl TOKa
aMIIEpMETPOM.

N3mepenune
AIIEKTPUIECKOTO
HATIPSDKCHUS
BOJIBTMETPOM.
ITpoBenenue u
00BsICHEHHE OIBITOB,
JIEMOHCTPUPYFOIITHX
3aBUCUMOCTD
DIICKTPUIECKOT O
CONIPOTHUBIICHUS
MIPOBOJHHUKA OT €TO
JUTAHBI, TTOIAIN
MTOTIEPEUHOTO CEUYCHUS
¥ MaTepuaa.
HccnemoBanue
3aBUCUMOCTH CHJIBI
TOKa, MPOTEKAIOIIET0
4yepe3 pe3ucTop, oT
COTIPOTHUBJICHUS
pesucTopa u
HaIPSDKCHUS

Ha pe3ucTope.
IIpoBepka npaBuia
CIIOXKEHMUS




SHEPTHUU B OBITY.
Kopotkoe
3aMBbIKaHUE

HAIpPSDKEHUU NIpU
MOCJIEJOBATEIILHOM
COCJIMHEHUHU JBYX
pE3UCTOPOB.
[IpoBepka npaBuna ajs
CHJIBI TOKA IIPHU
NapajulesIbHOM
COEIMHEHNU
pPE3UCTOPOB.
AHanu3 cutyarnui
IIOCJIE€10BATEIBHOTO
U TapajujlelbHOro
COEJIMHEHHUS
IIPOBOJIHUKOB B
JIOMAIIHUX
3JIEKTPUYECKUX
CeTsIX.

Pemrenue 3agau ¢
HUCIOJIL30BAaHUEM
3akoHa OMa u
dhopmya pacuéra
JJIEKTPUIECKOT O
CONIPOTHUBJICHHS TIPH
IOCJ€eq0BaTEIbHOM U
mapauieIbHOM
COeIMHEHNU
IIPOBOJHUKOB.
Omnpenenenne padbOTHI
AJIEKTPUIECKOTO TOKa,
MPOTEKAIOIIEr 0 Yepe3
pe3ucTop.
Onpenenenue
MOIIHOCTH
AJIEKTPUYECKOTO TOKa,
BBIIIEJIIEMOI HA
pe3ucrope.
HUccnenosauue
3aBUCHUMOCTH CHIIBI
TOKa 4epe3

JIAMITOYKY OT
HATIPSDKEHUS Ha

HEH.




Omnpenenenue KIIJ]
HarpeBaTels.

HccaenoBanue
npeoOpa3oBaHus
SHEPTUU MPU MOAbEME
rpysa
SJIEKTPOJBUTATEIICM.
OO0ObsicHeHUEe
yCTpoiicTBa U
NpUHLIUIIA 1E€HCTBUSA
JIOMAaIIHUX
3JIEKTPOHATPEBATEIIHLH
BIX TPUOOPOB.
OObsicHEeHUE MPUYHH
KOPOTKOT'O 3aMBIKaHUS
W NPUHLUIA JEUCTBUSI
IJIaBKUX
MpEeIOXPaHUTEIIEN.
Pemrenue 3agau ¢

HUCIIOJIB30BAHHUEM 3aKOHa

Jlxoyns—Jlenua.
Hao6nronenne
BO3HUKHOBEHUSA
AIIEKTPUUECKOTO TOKA B
KUIKOCTH

MarauuTtHsle
siBJieHus (6

)

ITocTossHHEBIC
MarHHUTBI.
BzanmoneiictBue
MOCTOSIHHBIX
MAarHHuTOB.
MarauTtHOE T10JIC.
MaraunTtHoe 10JI1e
3eMIH U ero
3HAYEHHE IS
JKU3HHA

Ha 3emire. OnbIT
Opcrena.
MarsuTHOE 10JI€e
ANIEKTPUUYECKOTO
toka. [I[pumenenune
3JIEKTPOMAarHuToOB B
TEXHHUKE.

Uccnemosanune
MarHuTHOI'O
B3aMMOJICHCTBUS
IMOCTOSIHHBIX MATHUTOB.
N3yuenue
MAarHATHOTO I10Js
MOCTOSIHHBIX
MarHUTOB MPHU UX
O00BEIUHECHUU U
pa3ieNeHuN.
[IpoBenenue OmMBITOB
M0 BU3yaTU3aIUU OIS
[MOCTOSIHHBIX MATrHUTOB.

I/I3yquI/Ie SABJICHUA
HaMaranduBaHUA
BCIICCTBA.

Wccnenosanne




HeiictBue
MarHUTHOI'O TOJS Ha
MPOBOJHUK C TOKOM.
DIIEKTPOIBUTATEID
MOCTOSIHHOTO TOKA.
Hcnonbs3oBanue
3JIEKTPOJABUTATENIEH B
TEXHHUYECCKUX
ycTpoiicTBax

Y Ha TPaHCIIOpPTE

NEeUCTBUS
SJIEKTPUUYECKOT0  TOKa
Ha MarHuTHYIO

crpenky. IIposenenue
OIIBITOB,
JEMOHCTPUPYIOIIHUX
3aBUCUMOCTb CHIJIBI
B3aUMOJICHCTBHS
KaTyIIKM C TOKOM U
MarduTa OT CHJIBI H
HaIllpaBJICHUA TOKa B
KaTyIIKE.
Ananus
MPaKTUYECKOTO
NIPpUMCHCHUA
3JIEKTPOMAarHUTOB (B
OBITOBBIX TEXHHUYCCKUX
yCcTpoiicTBax,
MNPOMBINIJIICHHOCTH,
MEIUITHHE).

N3yuenue neiictBus
MarHuTHOTO TIOJISI Ha
MPOBOJHUK C TOKOM.
N3yuenue nercTBus
AJIEKTPOJABUTATEIS.
N3mepenne KIIJI
3JIEKTPOIBUTATENIHHOM
YCTaHOBKH.
Pacnio3naBaHue u

aHallu3 Pa3IMIHBIX
MPUMEHEHUHN AJIEKTPO-
JBUTaTeNel (TpaHCclopT,
OBITOBBIE YCTPOWCTBA U

ap.)

cUTyanuu

DJIEeKTPOMATrHH
THasA
uHayKnus (4

1)

OnbIThI

dapapes.

SIBnenue
ANIEKTPOMArHUTHO
i HHIYKIHUU.
IIpaBuno Jlenna.
DIIEKTpOreHepaTop.

OnpITH O HCCICOOBAaHUIO
SABJICHUA
3JI€KTpOMaFHI/ITHOﬁ
WHAYKIOUU UCCIICAOBAHUC
W3MCHCHHU 3HAYCHUS U
HaIlpaBJICHUSA
UHAYKIIMOHHOTO TOKa




Croco6b1
MOJTYYCHUS
3JIEKTPUUYECKOH
SHEPTUHU.
DIEeKTPOCTAHIIUHU
Ha
BO300HOBIISIEMBIX
HUCTOYHHKAX
JHEPrUU

PesepBHoe Bpems (3 4)




9 kaacce (102 4)

H CIIOCOOBI €ro
onucanus (10 u)

MartepuanbHas TOUKa.

Cucrema otcuéra. OTHOCUTEIBHOCTh
MEXaHUIECKOTO

TBIKEHUSL.

PaBHOMEpPHOE NPSIMOJIIMHEWHOE IBUKEHHUE.
HepaBHoMepHOE MPSAMOIMHEHHOE JBUXKE-
Hue. CpemHsis 1 MTHOBEHHAS

CKOPOCTH Tella PH HEepaBHO-

MEPHOM JIBIKCHUH.

'Y ckopenue. PaBHoyckopeH-

HOE TIpSIMOTIHEHOe ABM)eHne. CBOOOIHOE
aieHue.

OmnbITe! [amumes.

PaBHOMEpHOE IBUXKEHUE

110 okpy>xHoctu. Ileprog

1 9acToTa OOpaIeHHMSI.

JIuHeliHas u yriaoBas CKOpo-

ctu. [leHTpocTpeMuTensLHOE

YCKOpEHUE

Tema OcHoBHOe cofiep;kaHue OcHOBHBIE BHABI
AeSITeJILHOCTH y4Yaluxcst
(Ha ypoBHe y4eOHBIX
AelCcTBUIN)
Paznen 8. Mexanuveckue siBjieHusi (40 1)
Mexannueckoe [MexaHN4eCKO€E IBHKCHHUE. IAHAIM3 ¥ 00CYKIICHHE Pa3TUIHBIX
JABUKEHUEe

MPUMEPOB MEXaHMUECKOTO
ITBYKEHMSL.

O0cyxKaeHue TpaHull IPUMEHUMOCTH
MOJIETH «MaTepUalIbHAs TOUKay.
OnrcaHue MEXaHHYECKOTO JIBHIKECHHS
pa3UYHBIMU criocobamu (YpaBHEHHE,
radJnia, rpaduk).

IAHAITN3 )KU3HEHHBIX CUTYaIHid, B
KOTOPBIX TPOSIBIISIETCSI
OTHOCUTEIHHOCTh MEXAaHHUYECKOTO
ITBUKEHMSL.

HaGumroieHre MeXaHUYECKOT0
IMBY>KEHHSI TENIA OTHOCHUTENBHO
[pPa3HbIX TEJ OTCUETA.

CpaBHeHHe ITyTell ¥ TpaeKTOpui
IMBYDKEHHSI OJTHOTO U TOT'O JKE Tela
OTHOCHUTEJBHO Pa3HbIX TEJ OTCUETA.
\AHanu3 Tekcra ["anunes 00
OTHOCHUTEIBHOCTHU JIBUKEHUS;
BBIIOJIHEHUE 3aJaHUH 10 TEKCTY
(CMBICTIOBOE UTCHHE).

Omnpeznenenue cpeaHelt cCKopocTu
CKOJIB)KEHUSI OpyCKa WU JABUKECHUS
[IapHKa 10 HAKJIOHHOW IIOCKOCTH.
\AHAHM3 1 00CYXIeHHE CIIOCO00B
NpUOIKEHHOTO ONpe e CHUS
MTHOBEHHOM CKOpPOCTH.
OrnpenenaeHrne CKOPOCTH
[PAaBHOMEPHOT'O IBIKEHUS (IIapHKa B
PKUIKOCTH, MOJEIH 3JIEKTPUIECKOr0
ABTOMOOMJIS U T. II.).

OnpeneneHue NyTy, MPOUIESHHOrO 3a
IMaHHBIA IPOMEXYTOK BPEMEHH,
CKOpPOCTH TeJia 1o TpaduKy
3aBHCUMOCTH IIyTH PaBHOMEPHOTO
IMBYDKEHHSI OT BPEMEHH.

O06cyx)aeHne BO3SMOXKHBIX IIPUHLIUIIOB
ImelicTBUS MPHOOPOB, U3MEPSIOLINX
CKOpPOCTH (CIIHIOMETPOB).
Bbraucnenre myTH U CKOPOCTH MPH
[PAaBHOYCKOPEHHOM HPSMOJIMHEHHOM
IMBYDKEHUH Tea.

OnpeneneHue NpoHEHHOTO MyTH U
[YCKOpEHHUsI IBM>KEHHSI Tefa 110
rpaduKy 3aBUCHMOCTH CKOPOCTH
[PAaBHOYCKOPEHHOI'0 IPSAMOJIMHEIHOTO
IMBYDKEHMSI Tela OT BPEMEHH.

OnpeneneHue yCKOpeHus Tena npu




[PABHOYCKOPEHHOM JIBUXKE HUU TI0
HaKJIOHHOM IJIOCKOCTH.
[M3mepenue nmepuoaa U 4acToThl
0OpaIleHNs Tea 10 OKPYKHOCTH.
OnpeneneHyre CKOpOCTH
[PABHOMEPHOT'O JIBMKEHUS TEla 10
OKPY>KHOCTH.

[Pelienue 3a1ad Ha onpeneacHue
KHHEMATHYECKUX XapaKTEPUCTUK
MEXaHHUYECKOIO JTBHKEHUS
[Pa3IUYHBIX BUJIOB.
PacniosHaBanue 1 MpuOIMKEHHOE
OMHCaHUe PAa3INIHBIX BUIOB

MCXaHNYCCKOI'o ABMIKCHHUA B ITPUPOJIC

W TEXHUKE (Ha MprMepax cBOOOIHO
M afoIHX TEJ, IBHKEHISI
PKHBOTHBIX, HEOECHBIX Tel,
TPAHCIIOPTHBIX CPEICTB M JIp.)

B3aumoaeiicreu
etes (20 4)

IIepBeblii 3akoH HproToHa. Bropoi
3ak0H HproTtoHa. TpeTunii 3aKkoH
Herorona. [TpuHnun cynepno3uuuu
CHUJL

Cunna ynpyroctu. 3akoH ['yka. Cuna
TPEHHUS: CUJIa TPEHUS CKOJBXKEHUS,
CHJIa TPEHUS TTOKOS, IPYTHE BUIBI
TpeHUs.

Cuna TsKeCTH U 3aKOH BCEMUPHOTO
TATOTEHHS. Y CKOpeHHEe CBOOOIHOTO
naaeHus. JIBu>keHue IIaHeT BOKPYT
Comama. IlepBas kocMudeckas

CKopocTh. HeBecoMoOCTh U Teperpy3KHu.

PaBHOBecue MaTepruaaIbHON TOUKH.
AoGcoroTHO TBEpAOETENO. PaBHOBECH S
TBEPJIOrO TeJia C 3aKPEIIEHHOU OCBhIO
BpauieHusi. MomeHT cuibl. L{eHTp
TSKECTH

Habnronenune un obcyxnenne
OIIBITOB C IBHUXKXCHHUEM TEJIa
npu YMCHBIIICHHUW BIIUAHUA
JPYTHUX TeJI, IPEMATCTBY FOIIUX
IOBHKCHUIO.

Amnanus tekcra I'anunes ¢
OITMCAHUEM MBICICHHOTO
SKCIIEPUMEHTA,
000CHOBBIBAIOMIETO 3aKOH
WHEPIINH; BHITIOJTHEHUE
3aJJaHU M 110 TEKCTY
(CMBICIIOBOE UTCHHE).
OOcyxIeHrne BO3MOKHOCTH
BBITTOTHEHHUS 3aKOHA
WHEPIUH B Pa3TMIHBIX
cCUCTEMax OTCUETA.
Habnronenue u obcyxnenmne
MEXaHHYECKUX SBICHUH, MPO-
HCXOSIINX B CHCTEME OTCUETA
«Tenexka» npu e€ paBHO-
MEpPHOM U YCKOPEHHOM
JIBIDKEHUU OTHOCUTEIHHO
KaOwHeTa PU3UKH.

JelcTBUs ¢ BEKTOpaMu CUJL:
BBITIOJTHEHUE 3aJaHUH T10
CIIO’KEHUIO W BEIYUTAHUIO
BEKTOPOB.

HaOnronenne u/unn
MIPOBE/JICHHUE OIBITOB,
JIEMOHCTPUPYIOTIHX
3aBUCUMOCTh YCKOPEHUS Teja
OT TIPHJIOKESHHOUW K HEMY CHITBI
M MaccChl TeJjia.

AHanu3 U o0bsICHEHHE
SIBJIEHUH C MCHOJb30BaHUEM
BTOpOoro3akoHa Hrrorona.
Pemenune 3amau ¢
HCMOJIb30BAHUEM BTOPOTO
3akoHa HproToHaw mpaBuiia
CJIOKEHHUS CHII.

OnpeaenieHue KECTKOCTH




MPYKUHBI.
AHanu3 CUTyaIui, B KOTOPBIX
HaOJI0a0TCS YIIPYTHE
nedopmaruu, u ux
00BsICHEHHUE C
HUCIOJIbL30BAHUEM 3aKOHA
I'yka.

Penienwne 3agau ¢
HCTIOIb30BaHNeM 3akoHa ['yka.
WccnenoBanue 3aBUCUMOCTH
CHUIIBI TpeHI/IH CKOJIB>XKCHUA

OT CHJIBI HOPMAaJIBHOTO
nasienus. O6¢cyxaeHue
PE3yJIBTATOB UCCIIETOBAHUSI.
Onpenenenue

KO3 dUIreHTa TPEeHUS
CKOJIbXEeHMUS. I3MepeHue
CHJIBI TPEHUS TTOKOSI.
Pemenune 3anau c
HCIIOJIb30BaHUEM (OPMYIIBI JIJIs
CUJIBI TPEHUS CKOJIBKCHUSI.
AHanu3 JBHKEHUS Tell TOJIbKO
MOJl NEHCTBUEM CHIIbI TSKECTH
— CBOOOJHOTO TMaICHUSI.
OOBsicCHEHHE HE3aBUCHUMOCTH
YCKOpEHHsI CBOOOAHOTO
najieHusi OT Macchl Tena.
O1eHKa BETUIHUHBI CUITBI
TATOTEHUS, IEUCTBYIOIIEH
MEX Iy ABYMS TelaMu (I1s
pa3HBIX Macc).

AHanmn3 IBMXEHUS HEOECHBIX
TeJ MO AEHCTBUEM CHUJIBI
TATOTEHUS (C HCTIONb30BaHUEM
JIOTIOJTHUTEIHHBIX MCTOYHNUKOB
HHPOPMAITUN).

Pemenne 3a1a9 C
HACIOJIb30BAHUEM 3aKOHa
BCEMHPHOTO TATOTECHUS u

opmynbl miIs pacuéra CHIIBI
TSKECTH.

AHanu3 OpUruHaJIbHOTO
TEKCTa, OMTUCHIBAOIIETO
MPOSIBIICHUS 3aK0HA
BCEMUPHOTO TATOTEHUS;
BBINOJIHEHUE 3aJaHUN 1O
TEKCTY (CMBICTIOBOE UTCHHE).
Habnronenue u o0cyxaeHUE
OTIBITOB 0 U3MEHEHHIO Beca
TeJanpu YCKOPEHHOM
JIBMDKSHUU.

Ananu3 ycinoBuit
BO3HUKHOBEHUS

HEBECOMOCTH U

neperpy3KHu.

Pemrenne 3agau Ha
OlpeJeNieHne Beca Teja B
Pa3IMYHBIX YCIOBUSIX.
AHanu3z cui, NIeUCTBYIOIIUX
Ha TeJo, MOKosIIeecs Ha
onope. OnpenesieHue LEeHTpa




TAKECTHU PA3JIMIHBIX TECII.

3aKOHBI
coOXpaHeHUs!
(10 9)

HMmnynsce Tena. U3meHeHue umiyJibca.

Nmnynbsc cunbl. 3aKOH COXpaHEHUs
UMIyJibca. PeakTuBHOE JBUIKEHUE.
MexaHnndeckas padoTa U MOIIHOCTb.
PaGoTa cun TsKecTH, yIpPyTroCTH,
TpeHus. CBsI3b YHEPTUH U paOOTHI.
ITorenunansHasi sHEPTHUS Tea,
MOJAHATOr0 HaJl MOBEPXHOCTHIO 3€MIJIH.
ITorenuuanbHas IHEPTHUS CKATOU
MIPYKUHBI.

Kunernueckas sueprus. Teopema o
KUHETUYECKON SHEPTUU.

3aKOH COXpaHEHUS MEXaHHUIECCKOU
SHEPTUU

Habmionenue u o6cyxaeHue
OITBITOB, JICMOHCTPHUPYIOIIUX
rnepeiady UMITYJIbca Mpu
B3aUMOJICHCTBUU TE€J, 3aKOH
COXpaHEHHS UMITYJIbca IPHU
a0COJIFOTHO YIIPYTOM U
HEYIPYyrOM B3aMMOJAEHCTBUHA
Tel.

Ananus cutyanuii B
OKpY>Karollei )KU3HU C
HCTIOJIb30BaHUEM 3aKOHA
COXpaHCHUA UMITYyJIbCA.
Pacno3naBanue siBjieHusd
PCAaKTUBHOT'O JIBUXKCHUS B
npuponeu trexnuke (MC —
OuoIOTHs).

IIpumeHeHune 3aKk0Ha
COXpaHCHUA UMITYJIbCa IJIsd
pacuéra pe3yibTaToB
B3amMOJeHCTBUS Ten (Ha
IIpUMepax HEyIpyroro
B3aUMOJEHUCTBUS, YIIPYTOro
[EHTPAIBHOT O
B3aUMOJIEUCTBUS IBYX
OJUHAKOBBIX TCJI, OJHO M3
KOTOPBIX HETIOJBHKHO).
Pemenue 3anau ¢
HCTIOIb30BaHNEM 3aKOHA
COXpaHEHHUs M- ITyJIbCa.
Onpenenenne padOTHI CUIIBI
YIPYTrocTH MpHU MOAbEME
rpy3ac MCIOJIb30BAHHEM
HETMOJBIKHOTO U
MOABMYKHOTO OJIOKOB.
MN3mepeHnue MOIIHOCTH.
N3mepenue noTeHIuaaibHON
SHEPTHHU YIPYTo
nehopMHUpPOBaH- HOM MPYKUHBI.
N3mepenne KuHETUYECKOU
SHEPTHUU Tella IO JINHE

TOPMO3HOI'O Ty TH.
DKCHEepUMEHTAIBHOE
CpaBHEHHUE H3MEHEHUS
MOTEHIUAJIbHON u

KMHETHYECKON »Hepruil Ttena
OpU ABMKEHUM IO HAKIOHHOH
MJIOCKOCTH.
OKCcIlepuMeHTalIbHasl MPOBEPKaA
3aKOHA COXPaHEHUS
MEXaHMYECKOH SHEPTrUH MpH
CBOOOJHOM NaJCHUU.
[IpumeHeHne 3akoHa
COXpaHEHMs] MEXaHUYECKOM
SHEPTUM I pacuéra
MOTEHIHAIBHON U
KMHETUYECKOW IHEepTruil

tena. Pemrenue 3agad ¢
HCIIOJIb30BAHUEM 3aKOHA
COXpPAaHEHHUs] MEXaHUYECKOH




SHEPTUHU.

Pa3znen 9. Mexanuueckue Kojedanus u BOJTHBI (15 1)

Mexannyecku
e KoJie0aHuda
(79)

KonebarensHoe nBmxkenne. OCHOBHBIE
XapaKTepPUCTUKH KOJIeOaHU: Iepro/I,
4acToTa, aMINIATya. MaTeMaTU4eCcKui u
NPy XKUHHBIN MassTHUKU. [IpeBpalenue
SHEPIUU MPHU KOJICOATSITLHOM JABHKCHUH.
3aryxaronue KojeOaHus.
Beinyxaennsie kKosiebanus. PesoHanc

HabOnronenune xomebanuii mox
JEHCTBUEM CHJ TSDKECTH U YIPY-
TOCTH U OOHapyKEHUE 10 T00HBIX
KoJIeOaHHUH B OKpYIKaromeM
MHpE.

AmnHanu3 koyiebaHuil rpy3a Ha
HUTHU U Ha IPYXKUHE.
OmpenieneHrue 4acTOThI
KOoJe0aHUM MaTeMaTUYECKOr'0 U
IIPY>XKMHHOI'O MasATHUKOB.
HaGnronenue u o0bsicHEHUE
SIBJICHUST pE30HAHCA.
HccnenoBanue 3aBUCUMOCTHU
nepruosia Kojiebanuii
MOABCIICHHOI'O K HUTHU I'py3a OT
JJIUHBI HUTH.

IIpoBepka He3aBUCUMOCTHU
nepruosa KoiebaHui rpysa,
MMOABCIICHHOT O K JICHTEC, OT
MaccChl Ipy3a.

Habnronenune n o6cyxaeHuE
OITBITOB,
JEMOHCTPUPYIOIIUX
3aBUCUMOCTH IMEpUOJIa
KoJieOaHUW MPYKUHHOTO
MasTHHKA OT MacChl Ipy3a u

JKECTKOCTHU NPYKUHBI.
[IpumeHeHne MaTeMaTHYeCcKOro |
MPYKUHHOTO MAasTHUKOB

B KQUECTBE MOJICIICH IS
OIMCaHus KOJIeOaHHUH B
OKPYKaromeM Mupe.
Pemrenue 3amad, cBsI3aHHBIX C
BBIYHMCJIIEHUEM HJIN OLICHKOM
qacTOTHI (TTIeproaa)
KoJieOaHui

Mexannueckne

BOJIHBI. 3BYK
CR))

CBoiicTBa MEXaHHYECKHUX BOJH. JTmHA
BOJHBI. MeXaHUYECKHUE BOJHBI B

TBEPIOM Tejle, CEHCMHUYECKUE BOJIHBI.
3ByK. ' poMKOCTB 3ByKa

u BbicoTa ToHAa. OTpaxeHue 3ByKa.
NndpasByk u yapTpa-3ByK

OOHnapyxeHrne W  aHallu3
BOJIHOBBIX SIBIICHUH B
OKPYIKaIOIIEM MHPE.
Habnronenue
pacripocTpaHeHus
MPOJOJBHBIX U TOMEPEYHBIX
BOJTH (Ha MOJICIIH ) u
OOHApyKECHHE  aHAJOTHYHBIX
BUJIOB BOJIH B Mpupoje (3BYK,
BOJISIHBIC BOJIHBI).
Boruucienvie JJIMHBI BOJHBI

U CKOpPOCTH

pacrtpocTpaHeH s 3BY KOBBIX
BOJIH.

DKcIiepuMeHTaIbHOe
OTIpE/ICIICHNE TPAHUI] YaCTOTHI
CIBIIIIMMBIX 3By KOBBIX
KoyieOaHuH.

Habnronenue 3aBucumoctu
BBICOTHI 3ByKa OT YaCTOTHI (B
TOMYHCIIE C UCIOJIH30BAHUEM




MY3bIKaJIbHBIX HHCTPYMEHTOB).
HaOnronenue n oObsicCHEHHE
SIBJICHUSI aKyCTUYECKOTO
pe3oHaHca.

AHanu3 OpUrnHaIBHOTO TEKCTAa,
MHOCBSAIIIEHHOTO UCIIOJIh30BAHUIO
3ByKa (WM yJIbTpa3ByKa) B
TEXHUKE (PXOJOKAIUS,
YIBTPa3ByK B MEIUIIMHE U JIP.);
BBINTOJTHEHUE 3aJ]laHUN 110 TEKCTY
(CMBICIIOBOE UTEHUE).

Pa3znen 10. dinekTpoMarHuTHOE TOJIE U

3JIEKTPOMATHUTHBIE BOJIHBI (6 1)
DJIeKTPOMATHUT| DJIEKTPOMATrHUTHOE TIOJIE. ITocTpoeHue paccyx/1eHUH,
HOe ToJie DNeKTpOMarHuTHBIC BOJIHBI. 000CHOBBIBAIOIIUX
" CBoiicTBa 2JICKTPOMAaTrHUTHBIX BOJIH. B3aMMOCB3b SICKTPUICCKOTO
JJIEKTPOMAarH [IIkxana 31eKTPOMArHUTHBIX BOJIH. 1 MarHuTHOTO IOJICH.
UTHBIE Hcrnonp30oBaHue 2IEKTPOMArHUTHBIX DKCcnepuMeHTaIbHOE

BOJIHBI (6 1)

BOJIH JJ1s1 COTOBOM CBSI3H.
DOnekTpoMarHuTHast IpUpPO/Ia CBETA.

CKOpOCTh CBETA.
BonHoBBIE CBOMICTBA CBETa

HW3y4YE€HUE CBOMCTB
QJICKTPOMAariMuTHBIX BOJIH (B
TOM YHCJIE C TOMOIIbIO
MOOHMIIBHOIO Tele- poHa).
AHannu3 peHTreHOBCKUX
CHUMKOB 4Y€JIOBEYECKOI0
OpraHu3Ma.

AHamn3 TEKCTOB,
OIHCHIBAIONINX MPOSIBICHUS
BJIEKTPOMATHUTHOTO
W3JIyUYEeHHUs B TIPUPOJE: KUBBIC
OpraHU3MBI, U3ITyUCHUS
HEOECHBIX Tel (CMBICIIOBOE
qTeHHUE).

Pacnio3naBanue u aHanus
Pa3NUYHBIX MMPUMEHEHUH
3JEKTPOMArHUTHBIX BOJIH B
TEeXHHUKE.

Pemienue 3agau c
WCIIOIB30BaHuEM (HOPMYI
JUISl CKOPOCTH
AJIEKTPOMATrHUTHBIX BOJIH,
JUTUHBI BOJHBI U 9aCTOTHI
cBeTa

Pa3znen 11. CetoBbie siBjaeHus (15 1)

3aKoHBI
pacmpo-
CTpaHeHHUs
cBeta (6 9)

Hctounuku ceera. JIyueBas Monenb
cBera. lIpsmonuneitnoe
pacrpocTpaHEeHHE CBeTa. 3aTMEHUs
ConHua u Jlynsl. OTpaxxeHue cBeTa.
IInockoe 3epkano. 3aKOH OTpaKEHHUs
cBeTa.

IIpenomnenne ceera. 3aKOH
MpeIOMJICHUS CBETa.

[lonHOE BHyTpeHHEE OTpa)keHUE CBETA.
Hcnonp3oBanue BHYTPEHHETO
OTPaXKE€HUSI B ONITUYECKUX CBETOBOJAX

HaOironeHue onpIToOB,
JIEMOHCTPHUPYIONIUX SIBIICHHE
MPSIMOJTUHEHHOT O
pacrpocTpaHeHHus CBeTa
(BOBHMKHOBEHHE TEHH W TONY-
TEHH), U UX UHTEPHPETAIHS C
HWCHOJIL30BAHUEM HNOHSATHS
CBETOBOTIO JIy4a.

OOBsiICHEHHE U MOJICTUPOBAHHE
COJIHEYHOTO M JTYHHOTO
3aTMEHUU.

UccnenoBanue 3aBUCHMOCTHU
yrila OTPaKeHUsI CBETOBOTO
Jy4aoT yrJia najeHus.




N3yuyeHnue cBOHCTB M300pa>keHUsI
B IJIOCKOM 3epkaiie. HaOmroaeHue
U 00BSICHEHHE OIBITOB I10
MOJIYYCHUIO M300paKCHUM B
BOTHYTOM U BBIMYKJIOM 3€pKaiax.
Habaronenue u oObsicCHEHHE
OTBITOB IO MPETOMJICHUIO CBETA
Ha TpaHUIle Pa3IUYHBIX CPEl, B
TOM YHCJIE OIBITOB C IIOJHBIM
BHYTPEHHHUM OTPa’KCHHUEM.
HccaenoBanue 3aBUCUMOCTH
yTiia peioMJIeHU OT yriia
MMaJICHUSI CBETOBOTO JIyda Ha
TPaHUIE «BO31yX—CTEKIO».
Pacmo3naBanme sIBICHHUN
OTPaXXECHUS U MPEIOMIICHUS
CBETaB ITOBCEJIHEBHOM

JKU3HU. AHanu3 u

00BSICHEHUE SIBJIICHUS
ONTHYECKOTO MHUpPaXKa.

Pemienne 3amau ¢
HCIOJb30BAaHNEM 3aKOHOB
OTPAXCHUS U MPETOMIICHUS

CcBETa

JIUH3bI U Jlunza, xox  Jyued B JIMH3E. ITonyuenune m3o0pakeHUN ¢
onTHYecKHe OnTryeckas cucTema. MOMOIIBI0 COOMpAIOIIEH U
npudopebi(6 1) | OnTuyeckue npudoOpsl: doToanmnapar, pacceuBaroIeil JINH3.
MHUKPOCKOTI Omnpenenenne (HOKyCHOTO
u Teneckon. I'ma3 kak oONTHYECKas | paCCTOSIHUS U ONTUYECKON
cucreMma. bnuzopykocth W | CHUJIBI COOMPAIOIISH JTHH3HI.
J1aJIbHO30PKOCTh AHanu3 ycTpoiicTBa U NMpUHIUIIA
NEHCTBUS HEKOTOPBIX ONMTHYECKUX
mpubopoB: doToamnmapara,
MHUKpPOCKOTAa, TeIeCKOoma
(MC — Owuomorusi, aCTpOHOMHS).
AmnHanu3 siBIIeHUI OTM30PyKOCTH
Y JaTbHO30PKOCTH, MPUHITATIA
nerictBus oukoB (MC —
OHMOIOTHS)
Paznoxenne Paznoxenue Genoro csera Habnronerune mo pa3noxeHUIO
Ges1oro B cnekTp. OnbiTel HetoToHA. CriokeHue GEI0ro CBETa B CIEKTP.
cBeTa B CIIEKTPAJIbHBIX [BETOB. Jlucrepcus Habnronenue u o0bsicHeHHE

crexTp (3 4)

CBCTa

OIIBITOB TI0 MOJIYYEHUIO OEI0ro
CBETa IIPU CIOKCHHUH CBETa
Pa3HBIX I[BETOB.

[IpoBenenne u 0OBICHEHHE

OMBITOB 110  BOCHPHITHIO
[BETAa INPEIMETOB MpU HX
Ha0JII0ICHUH qyepes
LBETOBbIE ¢bunpTpHI

(IIBETHBIE OYKH)

Pa3znen 12. KBantoBble siBjeHust (17 )




Hcenyckanue
U MOIIOLICHH e

cBeTa
aromoMm (4 u)

Omneitel Pesepdopna u
MJIaHeTapHast MOJICNb
aToma.

Mopens atoma bopa.
Hcnyckanue u

IIOTJIOIICHUE CBETAaaTOMOM.

KBaursl. JInneiiuarsie
CIIEKTPBI

OO6cyxaenue nenu onelToB Pesepdopaa mo
UCCIICZIOBAHHIO aTOMOB, BBIJIBM)KCHUE THUIIOTE3
0 BO3MOXXHBIX pe3yJIbTaTax

OIIBITOB B 3aBUCHUMOCTHU OT IIPEANIOJIATaeMOro
CTPOCHHUS aTOMOB, HOPMYITHPOBAHHE BHIBOIOB H3

pE3yJIbTaTOB OIBITOB.
OO6cykeHne TpOTUBOPEUHH TIIaHEeTapHOU
MOZIEJIM aToMa

¥ OCHOBaHMU JUJIsl TUIIOTE3Bl bopa o
CTaIlMOHAPHBIX OPOUTAX PJIEKTPOHOB.
Habnionenue CrlonHbIX U TUHEHYaThIX
CIIEKTPOB U3JIYUYECHUS PA3IUYHBIX BEIIECTB.
OObsicHeHNEe JUHEHYaThIX CIIEKTPOB

U3y YCHUS.
Ctpoenne PannoakTUBHOCTD. OO6cyxIeHruEe BO3MOXXHBIX THITOTE3 O MOJCIISX
aTOMHOI0 Anbda-, 6eTa- u ramMmma- ctpoenus siapa. Onpeaenenne cocrasa syep mo
saapa (6 1) m3nyuenusi. CTpoeHue 3aJJaHHBIM MACCOBBIM M 3apsA0BBIM YHCJIAM U
aTOMHOTO SIpa. 10 TIOJIOKEHHIO B IEPUOTUUECKON CUCTEME
Hyxionnas mojenb anmeMeHTOB (MC — xummus).
atoMHorosijpa. M3oronel. | AHanW3 M3MEHEHHUs] COCTaBa siapa U
PanmoakTuBHBIE €ro TIIOJIOKEHUS B MEepUOJUYECKOMN
npesBpateHus. [lepro CHCTEME TpH  O-PaJTHOAKTHBHOCTH
noJiypacrnaza. (MC — xumus).
HenictBus HccnenoBanne TPEKOB 0-4aCTHIL I10 TOTOBLIM
paanoaKTUBHBIX dhororpadusm. O0HapyKeHUE U U3MEPEHHUE
W3JIyYEHHUN Ha KUBbIE paauanroHHOro ¢oHa ¢ MOMOIILIO JO3UMETPA,
OpraHU3MBI OIICHKA €T0 MHTCHCUBHOCTH.
AHanu3 OMOJIOTHYECKUX U3MEHECHUH,
MMPOUCXOISINX MO ACHCTBUEM
pamnoakTUBHBIX mW3nydenun (MC —
ouonorus). iconp30Banue paariOaKTHBHBIX
u3nydeHui B MeaunuHe (MC — OHOJIOTHS)
SInepubie SlnepHble peakiuu. Pemmenue 3aa4 ¢ HCIIOJIB30BaHUEM 3aKOHOB
peakuunu (7 3aKOHBI COXpaHEHUS COXpaHCHUS MAaCCOBBIX W 3apsSI0BBIX UHCEN Ha
) 3apAA0BOIO M MacCOBOIO | OMpeae/ieHue Pe3yIbTaTOBSIICPHBIX PEAKIINM;
9yuceNn. DHEPrus CBA3H aHaJIN3 BO3MOXHOCTH WJIM HEBO3MOXXHOCTH
aTOMHBIX sinep. CBs3b SIICPHON peaKkInu.
MacChl U DHEPTHUU. OrneHka SHEPTUU CBS3H SEp C
Peakuuu cunTesa u WCTIONB30BaHuEM (DOPMYITBI DUHIITEIHA.
ACJICHUA AO€DP. O6CY>KI[€HI/I€ IIEPCICKTUB UCIIOIb30BaAHU
HcTouHMKY SHEPTrUHU YIPaBIIeMOT 0 TEPMOSIIEPHOTO CHHTE3A.
CoutHniau 3BE3/1.
OO6cyxieHre TpeuMyIIeCTB 1
ﬂﬂepHaﬂ OHEPIETHKA SKOJIOTHYECKHX npo6neM, CBsI3aHHBIX C
saepHoi sHepreTukoi (MC — sxomorus)
IoBTOpHTEILHO-00001IaAIOIMI MOTYIb (9 1)
Cucremarn3an | O6oOmenne comepxanus | BeimonHeHne y4eOHBIX 3allaHHi, TPeOyIIIHX
s u Ka)KJIOTO M3 OCHOBHBIX JIEMOHCTpaIHH KOMITETEHTHOCTEH,
00001IeHNE pa3nenoB Kypca GHU3UKU: | XapaKTEPH3YIOIINX €CTEeCTBEHHOHAYYHYIO
MPEIMETHOT O MeXaHW4YeCKHE, TeTUIOBBIE, | TPAMOTHOCTb:
COJIepKaHUS ANIEKTPOMAarHUTHBIE, 6 mpuUMEeHEHUs TOTYYCHHBIX 3HAHUM IS
M OITBITA JesI- KBAaHTOBBIC SIBJICHHSI. HAYYHOTO OOBSICHEHUS PU3MYECKUX SIBICHUU B
TEJILHOCTH, Hayuwnslit MeTO1 OKpY>Kalolllel mpupojie U MOBCEIHEBHOU KU3HU,
MPUOOPETEHHOT | TTO3HAHUS M Ero a TaK)Ke BBISBJICHUS (PU3HMYECKUX OCHOB psJia
0 mpu peanu3zanus B COBPEMEHHBIX TEXHOJIOTHI;
H3YYCHUH busnyeckux 6 nIpUMEHEHHUs OCBOEHHBIX JKCIIEPHUMEHTATbHBIX
BCEro Kypca HUCCIICIOBAHUSX. YMEHHH JUISIUCCIEIOBAHUS (PU3HMISCKUX
buzuku CBa3p pU3UKH U SIBJIICHUH, B TOM YHCJIE JIJI IPOBEPKHU TUIIOTE3 U




COBpPEMEHHBIX
TEXHOJOTUH B 00IacTH
nepenadu
nHdopmanum,
SHEpPTETHUKE,
TpaHCIIOPTE

BBISIBIICHUS 3aKOHOMEPHOCTEH.
Pemenue pacu€THBIX 3a7a4, B TOM YHCIE
MpEeAnoiaraloInX UCIONb30BaHHE (HU3UIECKON
MOJIETIH M OCHOBAHHBIX Ha COJIEPKAHUH
pa3nUUYHBIX pa3enoB Kypca QU3HKH.
Breinoanenue n 3alquTa rpynmnoBbIX UITU
UHIUBUAYAJIBHBIX ITIPOCKTOB, CBA3AHHLBIX C
coJiepkaHueM Kypca Qpu3uKu
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