


IMMOACHUTEJBHAS 3AIIUMCKA

IlporpamMma 1o ¢u3uke Ha ypOBHE OCHOBHOIO OOLIEr0 OOpa3oBaHHsS COCTaBleHa Ha
OCHOBE IIONIOXEHMH M TpeOOoBaHMH K pe3yibpraTaM OCBOEHHS Ha 0A30BOM ypPOBHE OCHOBHOM
obpaszoBaTeNbHOM HporpamMmel, mpeactaBiedHblx B OIOC 000, a Takke ¢ y48TOM
(enepanpHoii pabouelt mporpammbl BocHuTaHMsA H KOHIUEHLMH IperofaBaHus ydeGHOro
npeamera « QusuKay.
Comepxkanue  mporpamMmbl 1o (u3MKe  HampaBleHo  HA  (POPMHPOBAHHE
€CTECTBEHHOHAYYHON TI'PAMOTHOCTH OOYYAIOLMXCS W OpraHu3aluio H3yueHus (U3HKA Ha
HEATENILHOCTHONW OCHOBe. B mporpamMme mo (DU3MKe YUMTHIBAIOTCS BO3ZMOXKHOCTH Y4eOHOrO
npenMeTa B peanmm3anud  Tpeboanuit ®I'OC OOO Kk miaHUpyeMbIM JIMUHOCTHBIM M
MCTaApEIMETHBIM  pe3yiapTaTaM  OOydYeHHMs, a  TaKke  MEXKIPEOIMETHBIE  CBSI3H
€CTECTBCHHOHAYYHEIX y4eOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOTO 0011ero 06pa3oBaHusl.
IlporpaMmMa o (u3HKe yCTAHABIMBAET paclpeleleHie ydeDHOro MATEpHaa MO roiam
oOyuenus (o Kiaccam), MNpemiaraeT NPUMEPHYIO NOCHEIOBATEILHOCTh H3YdEHHS TEM.
OCHOBaHHYIO Ha JIOTHKE pa3BUTHUs TPEAMETHOTO CoAepikaHds U yuéTe BO3PaCTHBIX
ocobeHHOCTEH 00YYAIOIMXCH.
IIporpamma o pusuke paspaboTana ¢ LEIbI0 OKa3aHHs METOMMYECKON MOMOIIH YUHTEIIIO
B cO3MaHuy pabodell nporpaMmel 1o yueOHOMY TIpeaMeTy.
®usrKa SABISETCS CHCTEMOOOPA3yIONIMM Uil ECTECTBEHHOHAYUHBIX YueOHBIX MPEIMETOB,
MOCKOJIBKY (DM3HYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB M SIBIEHHM, H3ydaeMbIX XUMHEH,
Ouonoruelt, actpoHoMuelt u Qusnueckoil reorpaduel, BHOCHT BKIAL B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, IpefoCTaBisieT HauOojiee scHble 00pasubl MPHUMEHEHHs HayyHOro METona
NO3HAHUS, TO €CTh CII0COOa MONYUSHUS TOCTOBEPHBIX 3HAHHH O MHDE.
Opnna u3 riaBHBIX 3aMa4 (U3MUECKOr0 06pasoBaHHs B CTPYKType o0iiero oOpasoBaHus
COCTOMT B (DORMHUPOBAHHM ECTECTBEHHOHAYYHOM TpaMOTHOCTH M HHTEpeca K Hayke Yy
oOyuarotmuxcs.
Wsyuenne ¢usuxu Ha 06a30BOM YPOBHE IIpenIiofaraeT OBJAACHHE CIENYIOLIUMU
KOMIIETEHTHOCTSIMH, XapaKTePHU3YIOIHMH €CTeCTBEHHOHAYUHYIO TPAMOTHOCTD:
® Hay4yHO OOBACHATH SIBJIECHHUS,
® OLEHUBATEH ¥ NOHUMAThH OCOOEHHOCTH HAYHUHOTO HCCIIENOBAHHS;
® WHTEPHOPETHPOBATh JAaHHBIE W MCIIONB30BaTh HayWHBIE OKA3aTEIbCTBA [
IOJTy4eHMS BBIBOJOB.
Llenut w3yueHus (U3MKE HA ypOBHE OCHOBHOIrO 00Iero 06pa3oBaHMsA ONpEIENEHB! B
Konuenimu npenonasauus yuebHoro npeamera «Dusnuka» B 00pa3oBaTeTbHBIX OpraHA3ALHUIX
Poccutickoii  ®Depepanmu, peanusylommx OCHOBHBIE 00Ieo6pa3oBaTe/ibHble  IIPOrPaMMBIL,
yTBEPKNEHHOH peireHueM Konnermu Munnctepctsa npocseinenus Poccuiickont ®enepalini
(rmpotokon ot 3 mexabps 2019 r. No TTK4pH).
Henu uzyyennn pusuku:
e npuobpereHre WHTEPECA W CTPEMJCHMS OOYydYaroOUTHMXCSd K HAydyHOMY H3YUCHHIO
IPUPO/IbI, PA3BHTHE UX HHTEIIEKTYATbHBIX X TROPYECKUX CIIOCOOHOCTEH;

¢ pasBUTHE TpPEACTABNEHUH O HAyuyHOM METOAe [O3HaHus H  (HOPMHPOBAHKE
HCCE0BATENECKOTO OTHOIICHHS K OKPY KAIOIIUM SBIIEHHM,

* (QopMHpOBaHNE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTata W3y4eHHUs OCHOB CTPOCHHA
Marepuy U GyHIAMEHTAIbHBIX 3aKOHOB (PH3HKH;

e (dopMupoBaHie NMpeaCTABNCHUMR O poau GU3UKH LI PasBUTHsS APYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH;

o pa3sBHTHE NpEICTABNCHHA O BOMOXHBIX cepax Oymyueil NPO(ECCHOHATBHOR
NEATENbHOCTH, CBA3aHHOM ¢ (PU3MKOMN, MOATOTOBKA K JajibHeHIIeMy 00y4YEHHUIO B 3TOM
HalpapJieHUH.



HoctudkeHue >THUX Uelell MporpaMMmbl 10 (GU3MKe Ha YpPOBHE OCHOBHOIO OOIIEro

obpazopanus obecreynBaeTCs pPeIieHHeM CIeIyIOHINX 3aa4:

e npuOOpeTeHWE 3HAHWH O [OUCKPETHOM CTPOEHHMH BEINECTBA, O MEXaHHUCCKHX,
TETUIOBBIX, SJEKTPUICCKHX, MATHUTHBIX M KBAHTOBBIX SBJICHHAX;

® rpuobpeTeHHe YMEHUWH OMHCBIBATE M OOBACHATH (HU3MYECKHE ABICHUSI C
UCIONIB30BAHUEM [TOJTYYEHHBIX 3HAHMUH;

® OCBOGHME METOJOB pEHIeHHs NPOCTEHIHX pacu€THBIX 3a7ad C HCIOIb30BaHMEM
Gu3nUecKHX Moaene, TBOPYECKHX U MPaKTHKOOPHEHTHPOBAHHBIX 3a1a4;

® DpasBUTHE YMEHMH HAOMIONATh [PUPOAHBIE SBJACHHS M  BBINOJHATH  ONBITHL
1a0opaTopHble paboThl M 3KCIEPUMEHTAIbHBIE HCCIEN0BaHHMs C MCIIOJNb30BAHHEM
H3MEPHTENBbHBIX NPHOOPOB;

e ocBoeHue NpuéMoB paboThl ¢ uHOpManueH (Gu3MYECKOro CoJepIKaHMs, BKIFOYAsd
HHQOPMAIIMIO O COBPEMEHHEBIX JOCTH)KEHMSIX (DH3UKM, aHallu3 M KPUTHYECKOe
OLEHMBAHHE HH(POPMAIIHHY;

® 3HAKOMCTBO CO chepami MPOGECCHOHATBHON AESTEIBHOCTH, CBI3aHHBIMU C (HU3MKOH,
¥ COBPEMEHHBIMH TEXHOJOTHIMHK, OCHOBAHHBIMH Ha JOCTHKEHUSIX (U3MYECKOH HAYKH.

Ha usyuenne ¢usuxn (6a3oBBIM ypoBeHb) Ha ypOBHE OCHOBHOTO obillero o0pasoBaHHA

otBonuTest 238 yacos: B 7 kiacce — 68 yacos (2 4aca B Heneno), B 8 xiacce — 68 uacos (2 uaca B

Y

HEJIENIO), B 9 Kjacce — 102 qaca 3 Jaca B HEJIENIIO).

llpennaraemsrit 8 mporpamme no Gu3mKe rnepeueHs 1ad0paTOpHEIX paboT U ONBITOB HOCHT
PEeKOMEHIATENLHBI XapaKTep, yuuTelb [enaeT BHIOOp TpoBeleHHs 1abopaTOpHBIX paboT H
OIIBITOB ¢ yUETOM MHIMUBUIYANBHBIX 0COOEHHOCTEH 00yUarouXcs, CIIUCKa SKCIIEPUMEHTAIbHBIX
3aJlaHKil, Ipe/uiaraeMbIxX B paMKax OCHOBHOTO TOCYIapCTBEHHOTO 3K3aMEHa 10 (hU3HKeE.



COAEP)XAHUE ObYUYEHUS

7 KJIACC

Pa3zpen 1. ®du3uka u e€ poJib B MO3HAHIH OKPYKAIONIET0 MHPA.

dusnuka — HayKka o npupoze. SBneHus npuponsl. PH3NUECKHe SBICHHUA: MEXAHHYECKHE,
TETIOBBIE, JJIEKTPHUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE.

®usnveckue BenuuuHbl M3mepenue Qusnueckux penuurH. Duspueckue Hpudopsl.
[TorpenHocTs u3Mepenuit. MexayHapoaHas CHCTEMA eAMHMIL.

Kax (usnka M mpyrue ecTeCTBEHHLIE HAYKH H3ydyarOT npupomdy. EcTecTBeHHOHAYYHBIN
METOJ TO3HaHMA: HabmOAeHWe, MOCTAHOBKA HAYYHOrO BOIPOCA, BBLABWKEHHE THIIOTES.
IKCMIEPUMEHT IO TMpOBEpPKE THIIOTe3, OOBACHeHHe Habmomaemoro ssneHusa. Omnucanue
(GU3UIECKHUX SBIEHHUH C NOMOIIBIO MOJETEH.

Hemoncmpanuu.

1. Mexanudeckue, TEMIOBLIE, SNEKTPUUECKHE, MATHHTHLIE, CBETOBBIE SIBJICHHUS.

2. ®usnyeckue npubopsl W TPOLEAYPaA TPIMBIX H3MEPEHHH aHAIOTOBBIM M LH(POBBIM

npubopom.
JlabopamopHeie padomsl u onvimel.
Ompenenenwe meHb! AeIeHHS KAl U3MEPUTEIBHOTO TpHOOpa.
M3amepenne paccTosHmii.
Mamepenne o6béMa )UIKOCTH ¥ TBEPHOTO TeIA.
Onpenenerue pasMepoB MajbIx TEI.
M3mepenue temmeparypbl TpH [OMOIIH IKMAKOCTHOIO TEpPMOMETpa W JHarTdyuka
TeMIIEpaTyphI.
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6. IlpoBenmeHue wucciieoBaHMs 10 IPOBEPKE THIOTE3bI: JAIBHOCTh MOJIETA INAPHKA,
IYLEHHOrO0 FOPU3OHTANIbHO, TeM Oomnblile, YeM 0O0JIbIIE BbICOTA ITYCKA.

Paszpen 2. IleponauaiibHbie CBe€HU 0 CTPOEHHH BeIecTBA.

Crpoenue BelecTBA: aTOMBI W MOJIEKYIBL, HX pasmepbl. ONBITH, [OKa3bIBAOIINE
IHUCKPETHOE CTPOEHUE BEIECTBA.

JIBikenne uacTHIl BeillecTBa. CBS3h CKOPOCTH JBM)KEHHMs UACTHI[ C TEMIIEpATypOH.
bpoyHoBckoe nmewxenue, nuddysusa. BsaumomeHcTBHE YACTHUIl BEUIECTBA: NPUTSHKEHHE H
OTTaNKHBaHHE.

ArperaTHble COCTOSHMsI BEINECTBA: CTPOEHHE TIa30B, IKUAKOCTEH ¥ TBEPABIX
(xpuctaruyeckux) Tell. B3amMOCBA3b MEXKIY CBOMCTBAMM BEIECTB B PAasHBIX arperaTrHbixX
COCTOSIHMSAX MU HX aTOMHOMOIEKYNIAPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHpIX COCTOSHHH
BOJEL. .

Hemoncmpauuu.

1. Habmrogenue 6poyHOBCKOTO ABHIKSHHUS.

2. Habmonenue nuddyzun.

3. Habmronenwe sBneHui, OOBACHIIOMNXCS MPUTIKEHUEM HIIM OTTATKUBAHHEM YaCTHIL

BELIECTBA.

Jabopamopusie pabomsr u onbimel.

1. OrueHka auamMeTpa aToMa METOIOM PAIOB (C ucmonb3oBatieM GoTorpaduii).

2. OnpiTeI 10 HAOIIOIEHHIO TETJIOBOTO PACLIUPEHHUS Ia30B.

3. OmnbITel M0 0OHAPYKEHHUIO AEHCTBUS CUJT MOJIEKYISPHOTO ITPUTSIKEHHUS.

Pazgen 3. [ABusxeHue u B3auMojieiicTBIE Tel.

MexaHHuecKoe IBIKEHHMe. PaBHOMEpPHOE M HepaBHOMEpHOe JBIDKeHHe. CKOPOCTh.
CpenHss CKOPOCTB TIpU HEPABHOMEPHOM JBMKEHHUH. PacuéT myTu u BpEMEHHU IABHIKCHHS.



SIBnenne wHepHWH. 3aKOH MHEPIMU. B3auMonedcTBHE TEN Kak IpUdrHa H3MCHEHHUS
CKOPOCTH JBWXEHHMs Tejl. Macca Kak Mepa WHEPTHOCTH Tena. IlioTHOcTh BerecTsa. CBA3b
IIIOTHOCTH € KOJIMHECTBOM MOJIEKYJ B eqUHHIlE 00BEMA BELIECTRA.

Cuna xax XapakTepucTuka Biaumoneiictsus Ten. Cuga ynopyrocTd # 3akoH lyka.
M3mepeHue CHUTBI C TOMOINLIO OHHAMOMETPA. SIBIEHHWE TATOTEHHs W cuna TsokecTd. Cuia
TSDKECTH Ha JApYyTruX TulaHeTaxX. Bec Tena. Hesecomocth. CrnodkeHHe CUJI, HANPAaBJIEHHBIX I10
OIHOH npsMoi. PaBuoneicTyromas cun. Cuna TpeHus. TpeHUe CKOJIBKEHHSI U TPEHHE MOKOA.
Tpenue B npupone u TeXHHUKE.

Hemoncmpayuu.

Ha6n1qneHHe MEXAaHMYECKOTO ABHIKEHUS TENA.

M3MepeHue cKopoCTy NpsIMONMHENHOTO IBHIKEHHS.

Habntonenue siBIeHUsT HHEPIHH.

Habnronenue usMeHeHus CKOPOCTH PH B3aUMOJEHCTBHH TEIL.

CpaBHeHHe MacC 10 B3aUMONEHCTBHIO TEN.

Crnosxenne cuil, HampapieHHBIX 10 OTHOM TPAMOI.

JIaﬁopamopHue pabdombl u onsimel.

1. OnpeneneHue CKOPOCTH PaBHOMEPHOIO [BHXKEHHS (IIapHKa B JKHUAKOCTH, MOJIENH
SJIEKTPUYECKOTO aBTOMOOMIIS U TaK Janee).

Ornpenernenne cpenHed CKOPOCTH CKONBXKEHHs Opycka WM IIapuka MO HAKIOHHOH
MJIOCKOCTH.
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OrpeneneHue MIOTHOCTH TBEPIOTO TEJNA.
4. OmBITEI, JEMOHCTPUPYIOIINE 3aBHCHMOCTD PacTsikeHUs (nedopMalluy) MpyKHHBL OT
IIPUIOKEHHOH CHITBL.
5. OmpITEL, NEMOHCTPUPYIOMIME 3aBUCUMOCTD CHIIBI TPEHHs CKOJIBIKCHHUs OT Beca Tena U
XapaKTepa CONPUKACAIOLINXCS IOBEPXHOCTEH.

Paznen 4. /laBjiedne TBEPABIX Tell, :KHAKOCTEH H ra30B.

Hasnenue. CriocoObl yMEHBUIEHH M YBEIHUEHHs AaBieHus. [aBneHne rasa. 3aBuCMMOCTb
ZaBjieHus rasa oT o0nEéMa, Temreparypsl. Ilepenada napneHus TBEPALIMU TENaMH, HKUIKOCTAMHU
u razamu. 3axoH llackans. [THeBMaTWyecKkue MAIIMHBL 3aBUCHMOCTDL NABJIEHHUS KHUIKOCTH OT
rayOunel.  ['umpocraruueckuit  mapapmokc. CooGmaroimuecs cocyipl. [ uapaBndveckue
MEXaHU3MEI.

Artmocdepa 3emnu B arMocdepHOe AaBleHHe. IIpHyuHbl CYMECTBOBAHHUS BO3LYLIHOH
obonoukn 3emnu. Onwrr Toppuuemmi. Msmepenue atMoc(epHOro IapieHHs. 3aBHCHMOCTD
aTMOC(epHOTO JaBlieHHMs OT BBICOTHI Han ypoBHeM wmops. [lpubopel myisi H3MEPEHHUA
aTMOC(epHOTrO HaBJICHUS.

HeHcTBre )KMAKOCTH W Ta3a Ha MOTPYKEHHOE B HUX Teno. BriTankuBaromas (apxumeoBa)
cuna. 3akoH Apxumena. [InaBanwve Ten. Bozgyxomnnasasue.

Hemoncmpanuu.
3aBHCUMOCTE JABJIEHUS Ta3a OT TeMIIEpaTyPhI.

Ilepenaua naBneHus )XHUAKOCTHIO U Fa30M.

Cooburatoruecs CoOCymbl.

[unpaBauyeckuii mpecc.

[IposiBneHue nefcTBUs aTMOCHEPHOrO NaBIEHNUS.

3aBUCHMOCTh BBITANKHBaIOLIEd CHIABI OT 00BEMA IOrpYXKEHHOH HacTH Tena H
IIOTHOCTH YUIKOCTH.
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PaBeHcTBO BBITAIKUBAOIICH CHUJIb] BECY BBITECHEHHOM XKUIKOCTH.
Vcaosre mnnaBaHUsA TeN: IIJIaBaHHE WU IIOTpY)XXEeHHEe Tel B 3aBHCHMOCTH OT

*

COOTHOIIIEHHUS NJIOTHOCTEN Tena M KHUIAKOCTH.
Jlabopamopusie padomsl u onvimel.
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1. Hccnemopanue 3aBHCHMOCTH Beca Tella B BoJe OT 00BEMa TMOrpykEHHOH B XKUIKOCTD
YacTH Tela.

o

Onpenenenvie BBITANKHBAMOLIEH CHIBI, AEHCTBYIOLIEW Ha TEino, MOTPY)KEHHOE B
KHOKOCTD.

(US)

[TpoBepka HE3aBHCHUMOCTH BBITANKMBAIONIEH CHNbL, AeHCTBYIOIIEH Ha TENO B
YKMIKOCTH, OT Macchl Tena.
4. OmnbIThL, IEMOHCTPHPYIOLIME 3aBHCHUMOCTE BHITAJIKMUBAIOIIEN CHIIbI, EHCTBYOLEH Ha
TENO B XKMJIKOCTH, OT 00BEMA MOTPYKEHHOM B XHUAKOCTh YACTH Tea W OT IUIOTHOCTH
YKHJIKOCTH.
5. KoHcTpyuposanue apeomeTpa HIM KOHCTPYMPOBAHWE JOAKH ¥ ONpeleleHHe €€
IPy30NOOBEMHOCTH.

Pasnen 5. PaGora u momuocThL. IHEprus.

Mexanuueckas pabota. MOMHOCTE.

[IpocTele 'Mexann3MBl: pbIYar, OJIOK, HAKIOHHAS IUIOCKOCTH. [IpaBHio pPaBHOBECHS
pbruara. IlpuMmeHenne mpaBuia paBHOBECHS phluara K OTOKY. «3010TOe MPaBUIO» MEXAHMKH.
KIIJ] mpocTeix Mexanu3MoB. [IpocThie MeXaHU3MEI B OBITY ¥ TEXHHUKE.

Mexannueckass osueprus. KumeTwueckas W INOTEHIMaibHAs oSHeprus. llpeBpaiueHue
OIHOTO BH/Ia MEXAHHYECKOH SHEPTHH B APYroi. 3aK0H COXPAHEHHS DHEPIHHU B MEXAHHUKE.

Hemoncmpayuu.

1. Ilpumeps! IpOCTHIX MEXAHHU3MOB.

Jlabopamopusie pabomst u onvinbl.

1. Onpenenenuie paGoThl CHJIBI TPEHHS IPH PABHOMEPHOM JBIDKEHHM Tela TI0
TOPH30HTAIBHON [TOBEPXHOCTH.

2. Hccnenopanue yCIOBHIT paBHOBECHS pblyara.

3. Usmepenune KII[] HaKIOHHOMN MIOCKOCTH.

4. WsyueHue 3aKoHa COXpaHEHHS MEXaHHYECKOH SHEPTHH.
8 KIIACC
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Pazpen 6. TennoBble siBIeHHS.

OCHOBHBIE [TONOKEHHUS MOJIEKYIISIPHO-KMHETHYECKON TEOpUy CTPOeHU BellecTBa. Macca
U pa3Mepbl artoMOB W Moyiekyn. ONBITEI, TOATBEPIKAAIOIHE OCHOBHBEIC MOJIOKEHUA
MOJIEKYTIIPHOKHHETUYECKON TEOPHUH.

Mogzenu TBEPIOTO, MUAKOIO K ra3000pasHOro CoCTOSHUM BelnecTra. KpucTaminyeckne H
amopdHbie Tena. OOBsICHEHUE CBOHCTB ra30B, XKUAKOCTEH H TBEPIBIX TeJl Ha OCHOBE MONOKEHHH
MOIIEKYJLIPHO-KHHETHUECKONH Teopur. CMaynMBaHWe W KalWwUBIpHbE sBIEHHA. TemuoBoe
paclIipeHne U CKaTHUE.

Temmeparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMIKCHHA YaCTHIL.
Buytpennsas osHeprus. Cnocobbl H3MEHEHMs BHYTpPEHHEH JHepruu: Terronepenaia MU
cosepuieHHe paboTel. BUAEI Teronepenain: TENNONIPOBOIHOCTb, KOHBEKIIKS, U3y EHHE.

Konuyectso Temnotsl. YenbHas TeIOEMKOCTL BeLIeCTBA. 1eryiooOMeH H TEIoBOe
paBHOBecHe. YpaBHEHHE TernoBoro Oamanca. [InmaBieHue W OTBEpAEBAHHE KPHUCTATTHHYECKHX
BEIECTB. Y/enbHas TemjoTa IUIaBneHHs. Ilapoobpasosanve W KoHIeHcauws. Mcnapenye.
Kunenue. VYnenpnast TemioTa napooOpa3zoBaHMs. 3aBUCHMOCTb TEMIIEPATYypPhl KHIICHHS OT
aTMOC(epHOTO NaBIEHHS.

BraxuocTs BO3yXa.

DHeprus TomnuBa. Y neibHast TeMIoTa CropaHus.

[punnunel paGoTel TemnoBeix aeuratenedt KILJ[ Temnooro apuratels. TemnoBbie
JBUraTeNy U 3alI1Ta OKPYXKAIOIIEH Cpenbl.

3aKOH COXpaHEHMS U TIPeBpaIeH s FJHEPTUHM B TEIUIOBEIX IIPOLIECCaX.

Hemoncmpayuu.



Habnronenue 6poyHOBCKOTO ABHIKEHHS,
Habmonenue nuddysnu.
HabnrqueHue sBIeHUM CMAUUBAHKS M KAMIUIAPHBIX SBJICHUH.
Hab6nionenue TemioBoro paciuperus Tei.
M3MmeHeHHe HaBneHus raza npu U3MeHeHun 00bEMa U HATPEBAHUY UITH OXJIKACHHH.
IlpaBuna u3MepeHus TeMnepaTyphl.
Buap! Tennonepenayn.
OxnaxcaeHue NpH COBEPLICHUH PaGOTHI.
Harpepanue npu coBepiueHin paGoThl BHELIHHMH CHJIAMH.
. CpaBHeHue TEIIOEMKOCTEH pasIMYHLIX BEMIECTB.
. Habmonenue xunenus.
. Habmonenue nocrosiscTa TeMiiepaTyphbi IpH IJIABICHHH.
. Monenu TemnioBbIX OBUraTeneH.
JlabopamopHeie pabombt u onvimel.
OneITel 10 OOHAPYIKEHUIO TEHCTBHS CHIT MOJIEKYJIAPHOTO IPHTSHKEHES.
OmBITBI IO BRIPALIMBAHUIO KPUCTAIIOB IOBAPEHHOM COJIK WK caxapa.
OnpbITE] 10 HAGTIONEHHEO TETMIOBOTO PACIIHPEHHUS TA30B, KHAKOCTEH U TBEPIABIX TEIL.
Onpenenexue napneHus po3ayxa B GaIoHe HITPHIIA.
OnbIThl, NEeMOHCTPHPYIONIHE 3aBHCHMOCTb IABJIEHMS BO3AyXa OT ero obnéma u
HArPEBaHUs WK OXJIAXKICHUS.
6. TlpoBepka THIOTE3bl JUHEWHOM 3aBMCMMOCTH [AJMHBI CTONOHKA JKHIKOCTH B
TEPMOMETPHUECKOHN TpyOKe OT TeMIlepaTyphl.
7. Habmonenue naMeHenus BHYTPEHHEN SHEpPruy Tena B pe3ysbTaTe Tellionepenayu
paboTE! BHEIITHUX CHIIL.
8. HccnenoBanue sABIEHHS TEMLIOOOMEHA IPY CMEIITHBAHHH XOJIOIHOH U TOpSIY€EH BOIBL.
9. Omnpenenenne KOIMYECTBA TEIIOTHL, HNOIYYEHHOTO BOJOW MHpPH TEIIOOOMEHE C
HArpeThIM METALINYECKUM IMIHHAPOM.
10. Onpenenenue yaensHoM TEIIOEMKOCTH BEILIECTBA.
11. McenenoBanue npotiecca WCapeHusl.
12. Omnpeznenenrie OTHOCHTENBLHOM BIaKHOCTH BO3IyXa.
13. Onpengnenne yaenbHOM TEMIOTH! TIABICHUS IThA.
Pazgen 7. DiekTpuueckue H MATHHTHBIE IBJICHHUS.
JnekTpusaiys Tena. [[Ba poma sIEKTPHUECKUX 3apsaoB. B3ammonedcTBue 3apsHKEHHBIX
Ten. 3akoH KymoHa (3aBHCHMOCTH CHIIBl B3aUMONEHCTBMA 3apsSKEHHBIX TENl OT BEJTHYMHbI
3apAI0B H PAaCCTOSHUS MEXAY TeJIaMH).
DnexTpudeckoe moje. HanpsokEHHOCT 3JIEKTPUYECKOro Mo, lIpuHuun cyneprnosuuun
MEKTPHYECKHUX TTOJIeH (Ha KaUeCTBEHHOM YPOBHE).
Hocutenu asneKTpu¥ecKkuX 3apaioB. DIEeMeHTapHbIH oiekTpudeckuil 3apan. CrtpoeHue
atoma. IIpoBOIHUKHK U HHANIEKTPUKH. 3aKOH COXPAHEHUS IEKTPUUYECKOro 3apsiaa.
DnexTpudeckuil TOK. YCIOBHA CyLIECTBOBAHMS OJIEKTPHYECKOro TOKa. VCTOYHHKH
MOCTOSHHOIO TOKa. JIeMCTBMsS SIEKTPUUECKOro TOKa (TEIUIOBOE, XHMHYECKOE, MATHHTHOE).
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DJIEKTPUYECKUH TOK B WHUAKOCTSIX U ra3zax.

Dnextpudeckas nenb. Cuiaa Toka. DnekTpuueckoe Hanpsbkenue. CONpOTHBICHHE
NPOBONHMKA. YIENbHOE CONUPOTHBIEHWE BelecTBa. 3akoH Owma [nns  ydacTKa Uelu.
locnenorarensHoe u MapanienbHOe COSTUHEHHE IPOBOIHUKOB.

Pa6oTa ¥ MOILIHOCTb 3NIEKTPHUECKOro ToKa. 3akoH J[xoyns—JleHua. DneKTpUieckue Henu
U IOTpeOUTENN ITEKTPUdecKolt suepruu B 661Ty. KopoTKoe 3aMbIKaHuE.

[JocTOSHHBIE MArHWTHL DB3aMMoNefiCTRHE TOCTOSHHBIX MArHUTOB. MarHuTHOE MOJIE.
MarsauTHOE TIoJTe 3eMTH ¥ ero 3HaueHue i Jku3HU Ha 3emue. OmbIT Dpcerena. MarauTHoe mone
3NEKTPHYECKOr0 TOKA. [[pUMEHEHHEe SIIEKTPOMATHUTOB B TeXHHKE. [leHcTBHE MAarHUTHOTO NOJIA



Ha TPOBOJHMK C TOKOM. OJEKTpOJIBMraTeNh MOCTOSHHOTO Toka. KemonszoBanue
JNIEKTPOABUTATENEH B TEXHUUECKUX YCTpOICTBax ¥ Ha TPAHCIIOPTE.

Omnprtel  @apanes. SIBaeHue  SMEKTPOMATHUTHOM — uuiaykuuu. Ilpasmmo  Jlennma.
Dnextporeneparop. Cnocolpl IMONYYEHHS SIEKTPUUYECKOM SHEPrHH. DIeKTPOCTaHUHMM Ha
BO300HOBIISIEMBIX HCTOYHHUKAX IHEPIHH.

emoncmpayuu.
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DNeKTPH3aLus Tel.

JBa poza 3MeKTPUUECKHX 3apSI0B U B3aUMONEHCTBUE 3apSIKEHHBIX TeJl.
YeTpoHCTBO U EHCTRHE MK TPOCKOIIA.

DIEKTPOCTATUYECKAS MHIYKIIMS.

3aKOH COXpaHEHHUS INEKTPUUECKHX 3aPAIO0B.

IIpoBOHUKH ¥ AHINEKTPHKH.

MonenupoBanue CUMTOBLIX JIHHUH JIEKTPHUECKOrO MO,

M cTouHMKY MOCTOSTHHOTO TOKA.

HeHCTBUS IEKTPHIECKOr0 TOKA.

. DIEKTPUUECKHUH TOK B HKHUIKOCTH.

. I'azoBw1ii paspsi.

. I3MepeHue cuiibl TOKa aMIiepMeTPOM.

3. MiaMepeHHe TeKTPHUYECKOro HAMPSIKEHHS BOTbTMETPOM.

. Peocratr 1 Mara3un conpoTuBneHuii.

. B3aumbeficTBrE MOCTOSHHBIX MArHUTOB.

. MonenupoBanie HEBO3MOKHOCTH pa3eseHus MOMI0COB MATHUTA.
. MonenupoBanue MardUTHBIX II0JEH [TOCTOSHHBIX MArHHTOB.

. OmseIT Opcrena.

. MarsuTHOE 10Jie TOKa. DNeKTPOMArHHT.

. JIeHiCTBYE MAarHUTHOTO T0JIis HA TIPOBOAHUK C TOKOM.

. DIEeKTPOIBUTaTENb TOCTOSIHHOTO TOKA.

. MUccneposauue aneHus 31eKTpOMArHUTHON HHAYKITHN.

. OneiTer @apanest.

. 3aBUCHUMOCTH HATIPABIECHUS HHAYKIHOHHOIO TOKA OT YCIOBHH €10 BOSHUKHOBEHHS.
. DNeKTpOreHepaTop MNOCTOSHHOTO TOKA.

Jlabopamopusie pabomer 1 onsimel.
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OnBITH 110 HAOIIOAECHHUIO ITEKTPH3AIIMY TSN MHIYKIKEH U IIPH COIPUKOCHOBEHUH.
HccenenoBanue neficTBUS 3MEKTPHUECKOTO OIS Ha TPOBOJHUKY U JUDIIEKTPHKH.
CHopxd u mpoBepka pabOTRI ANEKTPUUYECKOH 1IN} MOCTOAHHOTO TOKA.

M3mepenune u peryupoBaHUe CHIBI TOKA.

M3mepenne u perymupoBaHue HapsHKeHHUS.

MCCHE}IOB&HH@ 3aBHCHMOCTH CHJIBI TOKa, HAYIIETO YEPE3 PE3UCTOP, OT COHpOTI/IBHeHHﬂ
pe3ncTopa U HaNpsOKEHHsT Ha Pe3UCTOpe.

OnpITel, NEMOHCTPUPYIOIIHE  3aBHCHMOCTH  2JEKTPHYECKOTO  CONPOTHBIICHMA
MIPOBOAHMKA OT €0 NJIHHEL, TIONAAY [TOIePEeYHOr0 CEUeHHA U MaTeprana.

[TpoBepka rmpaBujia CHOXNEHHsS HANPSHKEHUM HPH IOCIEAOBATEIBHOM COCTHHEHHH
JIBYX PE3UCTOPOB.

TpoBepka npaBuia AId CHIIbI TOKa MPH HapajliieIbHOM COENMHEHHH PE3UCTOPOB.

. OHpeIL@HCHHG pa60Tr>1 SJIEKTPHUYCCKOro TOKa, HAYLIETO HYepe3 PE3UCTOD.
. OnpeneneHHe MOIIHOCTH 3JIEKTPHUUYCCKOTO TOKaA, BEICISIEMOU Ha pe3ucTope.
. Mccnenoranue 3aBHCHMOCTH CHJIBI TOKA, UIOYWIEro 4epes3 JaMIIouKy, 0T HalpsHKEHHA

Ha HeH.

. Onpentnenne KI1J] Harperatens.
. UccnenoBanue MarHUTHOTO B3aUMOAEHCTBHSA [TOCTOSHHBIX MAarHUTOB.



15. M3yuenne MarHUTHOrO ITONsSE MOCTOSIHHBIX MArHHTOB IpH WX OOBEIWHEHUU H
pa3eneHuH.

16. Uccnenoranue nefCTBUS 3JEKTPHUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJTBI B3AUMOACHCTBHSA KATYIIKU C TOKOM H
MAarHuTa OT CHJIbl TOKA ¥ HAMIPaBJIEHHUs TOKA B KATYIIIKE.

18. M3yyenue nefcTBIS MATHUTHOTO OJIs Ha [IPOBOIHUK C TOKOM.

19. Konctpyrposanue u uzyuernne paboThl SIeKTPOJABUraTes.

20. Uzmeperue KT/ sekTpoABUraTENEHOM YCTAHOBKH.

21. OmBITBI [0 HCCNEIOBAHMIO SBJIEHUS SJEKTPOMATHUTHON HMHIYKLHH: HCCIEIOBAHHE

M3MEHEHUN 3HAUEHUS M HAIIPABIEHUS UHIYKIIMOHHOTO TOKA.
9 KJIACC

Paznen 8. Mexannyeckne siBJIeHHs.

Mexanndeckoe OBHIKCHUEC. MaTepHa.HLHaﬂ touxa. Cucrema oTcuéta. OTHOCHUTENBHOCTE
MCXaHHYECKOTO JOBMXKEHHUI. PaBHOMepHOC HpﬂMOJ‘IHHGﬁHOG JIBHIKCHHCE. HepaBHomepHoe
HpﬂMOJ’IHHGf/IHOG ABUIKECHUE. CpeﬂHﬂH U MTHOBCHHasA CKOPOCTb Tejla IIPH HEPaBHOMCPHOM
IBHIKCHHUH.

Yckopenue. PaBHoyckopeHHOe nipamonnHeiinoe asmwkenue. CBobonHoe naaenne. OUbITh]
["anumnes.

PapHoMepHOe mBMIKeHHE MO OKpYXKHOCTH. Ilepuon u yactoTa obpauteHus. JlnneHHas u
YTJI0Bas CKOpOCTH. IIeHTpoCTpeMuTeNbHOE YCKOpEHHe.,

Ilepseiit 3axon Herorona. Bropoit 3akon Herorona. Tperuit 3axon Hetorona. [lpuHuIHD
CYIEPIIO3ULTUY CHIT.

Cuna ynpyroctu. 3akon ['yka. Cuna TpeHms: CHIA TPEHHS CKOJBKCHHS, CHJIA TPEHHS
TIOKOS, IPYTHE BUIBI TPEHHS.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpeHHE CBOGONHOrO mNaleHHH.
Hewxenye 1aHer Bokpyr Comnpa. Ilepsas xocmuyeckass CkopocTb. HeBecoMocTe H
NEPErPY3KH.

PaBnopecue MaTepHanibsHON TOUKK. AGCOMOTHO TBEPIOE Teno. PaBHOBECHE TBEPIOTO TENA
C 3aKperUIEHHON OChIO BpatieHusl. MoMeHT cuibl. LIeHTp TsDKecTH.

Wmnynec Tena. Msmenenute ummnyibca. MMmymbe CHITBL. 3aKOH COXPaHEHHS UMITYJIbCA.
PeaxtusHOe nBuKeHME.

Mexanuueckas pabora ¥ MOUIHOCTB. PaboTa CHII TSDKECTH, yIpYrocTH, TpeHHs. CBsi3h
SHEPTrUd ¥ paboTsl. [loTeHlManbHas 3HEpPrus Tena, MOJHATONO Hal IOBEPXHOCTBHIO 3EMIIH.
lloTenuuaneuas sHeprus CKaTol MpyKuHel. KuHeTnueckas sHeprusi. TeopeMa 0 KMHETHYECKOH
SHEPTUH. 3aKOH COXPAHEHMS MEXAHUUIECKOH SHEPIUH.

Hemoncmpauuu.

1. HabnrogeHue MEXaHHYIECKOTO IBHIKEHHS Tejia OTHOCUTEIbHO PasHbIX T OTCUETA.

2. CpaBHeHue nyTell M TPAaeKTOPHI NBH)KEHHUS ONHOIO M TOTO K€ Tejia OTHOCHUTENBHO
PasHBIX TeJl OTCUETA.

M3MepeHue CKOPOCTH B YCKOPEHHUS MPSIMOJIUHEHHOTO NBHIKEHUS.

ViccnenoBanye pr3HakoB PAaBHOYCKOPEHHOTO IBIIKEHUSL.

Habnionenue merkeHus T€1a MO OKPYIKHOCTH.

HabmoneHne MEXaHUHECKHX ABIEHHUH, IPOUCXOAAIINX B cHCTeMe 0TcuéTa «TenexKKar
npH €& PaBHOMEPHOM Y yCKOPEHHOM JIBMIKEHUH OTHOCHTENHHO KaOMHETA (DH3UKH.
3aBUCUMOCTE YCKOPEHHS Tejia OT MacChl Teja M AeHCTBYIOLIEH Ha HETO CHIIBL.
Habnronenue paBeHcTBa CHIT IPU B3aUMOJEHCTBHH TEIL.

W3MeHenne Beca Teia Npyu yCKOPEHHOM ABHKEHHH.

10 [lepenaua uMmynbca NpH B3auMOIEHCTBUH TEJL.

11. IlpeobpasoBanust IHEPTUH PYU B3AUMOICHCTBHH TEI.
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12. CoxpaneHnue uMITybca MpH HEYIPYTOM B3aUMOIEHCTBHH.

13. Coxpanenue uMIysibca mpu abCONOTHO YIPYTOM B3aUMOJIENHCTBHH.

14. Habmonenve peakTHBHOTO OBHIKEHHS.

15. CoxpaHenne MeXaHUYECKON SHEPTUH [IPU CBOOOIHOM MaleHHH.

16. CoxpaHeHHe MEXaHWUECKOM YHEPIUH [IPH ABMKEHUH TENIA OA AeHCTBHEM MPYXKUHEL
JlabopamopHsie pabomel u onbInbI.

1. KoncTpyupoBaHue Tpakra [jis pasroHa M NANbHEHINEr0 PaBHOMEPHOTO ABHIKEHHS
HIapyuKa UiId TEeJeKKH.

1o

Onpenenenne cpeaHel CKOPOCTH CKOJIBKEHHS Opycka WM NBHXKEHHs LIapUKa I10
HaKJIOHHOH IJIOCKOCTH.

[U'S)

OnpeneneHHe YCKOpPEHUA TEJa Npu pPaBHOYCKOPEHHOM IIBMXKCHHHU II0 HAKIOHHOHW
IMJIOCKOCTH.

4. VeccnegopaHue 3aBUCHMOCTH MYTH OT BpEMEHH MPH PABHOYCKOPEHHOM IBHIKEHHH €3
HA4YaJIbHOMW CKOPOCTH.

5. TlpoBepka TMIOTE3BI: €COM TNPH PABHOYCKOPEHHOM MBIDKEHWM Oe3 HadaibHOH
CKOPOCTH IIyTH OTHOCHTICA Kak pPsI HEUETHBIX UHCeN, TO COOTBETCTBYIOLIHME
IPOMEIKYTKH BPEMEHH OTHHAKOBEL.

6. HccrnenmoBaHue 3aBHCHMOCTH CHJIBI TPEHHS CKONBKEHHS OT CHJIbI HOPMAIBHOTO
JIABJICHUS..

7. Omnpenenenue Ko3(QOUIHEHTA TPEHAS CKOJIBKEHHUSL.

Omnpenenenue KECTKOCTU TIPYKUHEL

9. Onpenenenne paboTBI CHIIBI TPEHMS MPM PABHOMEPHOM MIBIDKEHHH Tena IO
TOPU30HTAJIBHOH TTOBEPXHOCTH.

10. Onpenenenve paboThl CHIBI YHPYTOCTH MpH [I0ObEME TIPy3a C HCIONB30BAHHEM
HETIOABMIKHOTO U TTOBIKHOTO OJIOKOB.

11. Mzydenune 3akoHa COXpaHEHUS SHEPTUH.

Paznen 9. Mexanuueckne xosie6atus H BOJTHbI.

KonebarensHoe nBrxenne. OCHOBHBIE XapaKTEpHCTHKU KoyieOaHmil: Iepuol, 4acToTa,

aMIUTUTyRa. MaTemarndeckuii M TPYXMHHBIH MasgTHHKHA. |IpeBpallieHWe OSHEPruu IMpH
KoJie0aTeTbHOM JIBH)KEHHH.

(o]

3aTyxaromme kojebanus. Boiyxnennsle konebanns. PezoHanc. MexaHH4eCKre BOJHBL.
CBolicTBa MeXaHWYECKUX BOJIH. [IpOMONIBHEIE U IIONEPEUHBIE BOMHBL. [lTHHA BONHBI U CKOPOCTH
e€ pacmpocTtpaneHus. MexaHudeckue BOJHEI B TBEPIOM Telle, CEHCMHUUECKHE BOJHEI.
3ByK. ' poMKOCTE 3ByKa ¥ BbicOTa ToHA. OTpaxkeHnue 3Byka. MIH(pa3ByK U yJIbTPasByK.
Hemoncmpayuu.
Habnronenue xoneGanuii ten noa neficTBreM CUIbI TSHDKECTH M CHIIBI YITPYTOCTH.
Habmronenue xoneGanuif rpy3a Ha HUTH U Ha [IPYIKHUHE.
Habnronenue BRIHYKICHHBIX KOneOaHui H pe30oHaHca.
PacnpocTpanenune npoaoibLHbIX B HOIEPEYHBIX BOIH (Ha MOJEIH).
Habnionenne 3aBUCUMOCTH BBICOTHI 3BYKa OT HacTOTEL.
AKyCTHYeCKUH pe3oHaHc.
Jlabopamopnvie pabomsl u onvimel.
Omnpenenenrie 4acTOTHI K Iepuoa KoyehaHuit MaTeMaTH4eCKOro MassTHHKA.
OmnpenerieHue 4aCTOTHI H IEPHOIA KoNeOaHUH Py KUHHOIO MasTHHKA.
Wccnenopanie 3aRHCUMOCTH TeprHosia KoJeOaHWH IMOABEUICHHOTO K HUTH rpys3a OT
JUTMHBI HATH.
4. WccnemosaHne 3aBHCHMOCTH MepHoRa KojebaHUH IPYXMHHOIO MasTHHKa OT MacCel
rpysa.
5. IlpoBepka He3aBHCHMOCTH TmepHoAa KoyieDaHui rpysa, MOABEIIEHHOTO K HHTH, OT
Macchrl Ipy3a.
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6. ONBITBI, NEMOHCTPUPYIOUIME 3aBUCHMOCTH TMepuona KonebaHud NPYKHHHOTIO
MasTHHKA OT MAcChl I'py3a U KECTKOCTH IPYIKUHBI.

7. W3mepéHue ycKOpeHHS CBOOOIHOTO MANeHHs.

Paznen 10. DinexTpoMarHuTHoe MoJie U 3JEKTPOMATHUTHbBIE BOJIHBL.

DNeKTpOMarHUTHOE TOJie. JJIEeKTpOMarHuTHbIe BOJHBL CBOMCTBA 3TEKTPOMATHUTHBIX
BOJH. [llKana 351eKTpOMarHUTHAIX BOJIH. MCIOIb30BaHHE SIIEKTPOMArHHTHBIX BOJIH JJISI COTOBOMH
CBSI3H.

DneKTpoMaruuTHas mpupoja ceera. CKOpoCTh cBeTa. BonHOBEIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CpolicTBa IEKTPOMArHHUTHBIX BOJIH.

2. BomHOBBIE CROCTBA CBETA.

Jlabopamopmsie pabomol u onvimel.

1. HsyueHne CBOHCTB 3/IeKTPOMATHUTHEBIX BOJH € NOMOIILID MOOHIBHOTO TefiedoHa.

Pazpen 11. CeeToBble siB/ienns.

JlygeBas monenb ceeta. McrTounmkyu cBeTa. [IpIMONMHENRHOe pacnpoCTpaHEHHE CBETa.
3armenus Connna u Jlynsl. Otpaxenue cseta. Ilnockoe 3epkaiio. 3aK0H OTpaXKEHHs CBETA.

Ipenomnelne cseta. 3aKkoH mpenomieHHs cBeTa. I1oaHOe BHyTpeHHee OTPKEHHE CBeTa.
Hcnonp3oBanie MOJHOrO BHYTPEHHETO OTPAKEHHUS B OIITHUECKHUX CBETOBOAX.

Jlnnza. Xon nywyedt B nunze. OnTuueckas cuctema (oroammapaTa, MUKPOCKONA H
Teneckorna. 1'1a3 kak ontuyueckas CUCTEMa. BIU30pyKOCTh U JATBHO30PKOCTh.

Pasnoxenne 6enoro ceera B criektp. OnbiThl HbloToHa. CloKeHHe CIIEKTPaNbHBIX LBETOB.
Hucnepcus ceera.

Hemoucmpayuu.

1. IlpamonuneiiHoe pacrnpocTpaHeHue CBeTa.
OtpakeHue cpeTa.

N

[Tosydenue H306paxkeHHH B MITOCKOM, BOTHYTOM M BBITYKJIOM 3€pKajax.
Ipenomnenue cpera.
Onrtuyeckuii cBETOBOI.
XoJ Jiyueil B coOuparoliieit guH3e.
Xoj Tydel B pacceurBarolieii uH3e.
[Tonyutnue n306paxenuil ¢ TOMOMIBIO JIHH3.
Ipunuun neficteus Goroanmapara, MEKPOCKOTA | TEIECKOTIA.
. Monens riaza.
. Paznoxenue Genoro crera B CrIEKTP.
. Ionyuenwue Genoro cBeTa Mpy CINOKEHNUH CBETA PA3HBIX LBETOB.
JlabopamopHusie pabomsi u onbInbI.
HccnenoBaHue 3aBHCUMOCTH yITia OTpaXKeHHs CBETOBOI'O Jiyda OT yriia MafgeHusl.
Wzyuenue xapakTepHCTHK HU300paykeH s [IpeiMeTa B IJIOCKOM 3epKaJie.
Viccnenopanue 3aBUCHMOCTH yIila MPEIOMIICHHS] CBETOBOTO JIyda OT yTiia NaACHHs Ha
TPaHHIIE KBO3OYX—CTEKIION.
Honyuenue uzobpaxenuit ¢ HTOMOIBIO COOHpArOIEH THMH3BL.
Omnpenenenue GOKyCHOr0 PACCTOSHUS W OTITHYECKOH CHUBI COOMpAtOnIel THH3BI.
O1BITEL IO Pa3JIOKEHUIO OeJioro cBeTa B CIIEKTP.
OmBITEI MO BOCTIPHUSTHIO IBETA NPEeAMETOB INpPH HMX HaOAOJCHHHM 4YEPE3 LBETOBBIC
PHIBTPEL.
Pasnen 12. KBaHTOBbIE AB/IEHHS.
OnpiTsl Pesepbopna v nnareTapHas MOZENs atoma. Mozens atoma bopa. Memyckanne u
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IIOTJIoONIeHHe cBeTa aToMoM. KBaHTHL Jlyneiiuarbie CIIEKTPHL.



PanmuoaxtuBHOCTE. Anbda, Oera- u ramma-uznydens. CTpoeHHMe aTOMHOIO spa.
HyknoHHass MoJenb aTOMHOro sapa. MsorTomel PamuoaxtuBHble mnpebpamenus. [lepuon
moJiypacnana aTOMHBIX siziep.

SInepHble peakiuy. 3aKOHBI COXPAHEHHUS 3apsIOBOTO M MACCOBOTO YHCENl. DHEPIHs CBA3M
aToMHBIX sidep. CBs3b MacChl M JHEPrHH. Peakuuu cuHte3a W JeieHus suep. Mcrounuku
suepruy ConHua'u 3BE31. ,

Anepras suepretuka. J{eHCTBUSA paIroaKTHBHBIX H3JIYYEHUH Ha XXMBbIE OPTaHU3MEL.

Hemoncmpayuu.

CIeKTphI U3NyYeHHst U MOTJIOIIEHMSI.

CreKTphl pa3M4HbIX Ta30B.

CnexTp Bomopoa.

HaOmonenue tpexos B kamepe Bunbcona.

Pa6oTa cuéTunka HOHU3UPYIOUIHX H3ITyUEHHIH.

Peructpanus u3IyueHHs IPUPOTHEIX MUHEPANIOB U IIPOIYKTOB.

JlabopamopHsie pabomsl u onvimeol.

1. HabmroneHre CIIOMHBIX ¥ IHHEHUATBIX CIIEKTPOB M3ITYUeHHS.

2. WccnenoBaHue TPEKOB: M3MEpEHHE SHEPrHH YACTHIBI O TOPMO3HOMY INyTH (IO

dororpadusm).

3. H3MepeHue paanoakTHBHOrO GOHA.

IToBTOpHTENLHO-0600 A0 IHI MOXYJ/Tb.

IToBTOpUTENBEHO-0000mAIOMKE  MOAYIb  [penHa3HaueH [Asd — CHCTeMaTH3aldd U
0000LIeHUS TPEAMETHOTO COMEPIKAHMS U OMBITA JeITENbHOCTH, TPHOOPETEHHOTO IPU H3YUECHUH
BCETO Kypca (BH3UKHU, a TAKIKe [UIA TMOATOTOBKH K OCHOBHOMY IOCYAApCTBEHHOMY SK3aMEHY I10
(usuxe o obyvaronmxces, BEIOPABIINX 3TOT YUeOHBIM TpeaMeT.

[Tpn wW3yuyeHHUM [AHHOTO MOMAYJS pEaATM3yIOTCS M CHCTEMATHU3UPYIOTCS  BHIBI
JOeITEeIbHOCTH, HA OCHOBE KOTOPBIX OOecmeydBaeTCsi [HOCTHXKEHHE TIPEIMETHBIX H
METaTpeIMETHBIX IIJIAHUPYEMBIX DPE3yNnbTaToB 00ydueHHA, (HOPMHPYETCH €CTECTBCHHOHAYUHAA
TPaMOTHOCTB: OCBOEHHE HAy4YHBIX METOJOB MHCCHENOBaHMS SABJIEHMH MPHPOABl H TEXHHUKH,
OBIIAJCHHE YMEHUSMH OOBSACHATh (U3WUECKUE SIBIEHHS, IIPUMEHAA IONYyUCHHBIC 3HAHHA.
pelaTe 3a4a4y, B TOM YMCIle Ka4eCTBEHHbIE U SKCIIEPHMEHTANbHBIE.

lIpuBIMIHaTEHO AEATENFHOCTHRIA XapakTep JaHHOTO pasfea peann3yeTes 3a c4eT TOoro.
uTO 00yUaroUIMecs BBIIOIHIOT 3aJaHUs, B KOTOPBIX MM IIpeiaraeTcs:

Ha OCHOBE ITONY4EHHBIX 3HAHHH PAClo3HABaTh U HAYYHO OOBACHATH (PH3UYECKUE SABNCHHUA
B OKPY’Kalolel MpUpoae U MOBCEIHEBHOMN XKHU3HH;

MCTIONIb30BATh HAY4HEBIE METOMABI HCCIeNOoBaHUS (QU3WYECKUX SBIEHHH, B TOM UHCIE IJIA
POBEPKH TUIIOTE3 U IIOIYUECHUS TEOPETHUIECKUX BBIBOIOB;

OOBACHAT, HAyuHEIE OCHOBBI Hambollee BAKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJIOIMH,
HalpuMep, IPaKTUYECKOro MCIOJb30BAHMS pa3iWyHBIX HCTOUHHKOB OHEPrHH Ha OCHOBC
3aKOHA NIPEeBPANICHUS H COXPAHEHHS BCEX M3BECTHBIX BUAOB SHEPIHH.
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[INIAHUPYEMBIE PE3YJBbTATBI OCBOEHUS IIPOIPAMMELI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHUSA

Msyyenue ¢us3uky Ha YpOBHE OCHOBHOro o0miero o6pa30BaHWA HAMPABICHO Ha

OOCTHIKECHHEC JTIMUHOCTHEIX, METAIIPEAMETHRIX H ITPECAMETHBIX O6paBOBaTCHbHI>IX PE3YNBETATOB.

B pesynprate wusyueHuss (GU3HKH Ha YPOBHE OCHOBHOIO o6mIero obpaszoBanus y

obywaromerocs QyayT chopMHpOBaHbI CIIEAYIOIINE IMYHOCTHEIE PE3YJIBTATE] B YACTH:

1) naTpHOTHYECKOro BOCIHTAHHSA:

[l nposiBjieHHE MHTEpeca K UCTOPHU H COBPEMEHHOMY COCTOSHMIO POCCHHMCKON (hu3HIecKol
HayKH;

L] 1IEeHHOCTHOE OTHOUIEHHE K JOCTH)KEHMSIM POCCHHUCKUX YUEHBIX-(DU3HKOB;

2) rpaskIaHCKOr0 H AYXOBHO-HPABCTBEHHOr0 BOCIIHTANNA:

Ll FOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCY)N(IEHHH OOLIECTBEHHO 3HAYUMBIX U 3THUECKHX
TpOOJIEM, CBSI3aHHBIX C TPAKTUYECKHM TIPUMEHEHHEM TOCTHIKCHIH QU3MKH;

Ll 0CO3HAHHME BAYKHOCTH MOPAJIBHO-3THYECKUX MTPUHIINATIOB B IEATENBHOCTH YUEHOTO;

3) 3cTeTHYEeCKOro BOCHUTAHNS:

[ BOCHPHATHE 3CTETHYECKUX KAauecTB (DU3MUECKON HAyKh: & rapMOHMYHOTO MOCTPOECHHMS,
CTPOTOCTH, TOUHOCTH, NAKOHUYHOCTH;

4) EHHOCTH HAYYHOIO NO3HAHMSA:

Ll oco3zHaHue LEHHOCTH (PU3MUECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHUI MHpA,
OCHOBBI Pa3BUTHs TEXHOJIOTHH, BayKHEH e COCTARMSIIOMEN KYNBTYPhL;

! pa3BuTHE HAy4HOH IIOOO3HATEIBHOCTH, HHTEPECA K UCCIIEI0BATENLCKOH AesITeNbHOCTH;
S) popmupoBaHuSs KYJAbTYPLI 310POBbS H IMOUMOHANBLHOI0 6JIAr0MOJ Iy us:

1 ocosHanme LeHHOCTH Oe30macHoro obpaza KHU3HM B COBPEMEHHOM TEXHOJIOTHMYECKOM
MHpE, BaKHOCTH TMpaBHUNl 0Ee30MacHOro NOBEACHHWS Ha TpaHCIOpTE, Ha Joporax, ¢
DNIEKTPUYECKUM U TEINOBBIM 000pyI0OBAaHMEM B IOMALTHUX YCIOBUAX;

O chopMupoBaHHOCTh HaBBIKa pedIeKCHH, PU3HAHKHE CBOETO IpaBa Ha OIIUOKY H TaKoro
e IpaBa y Ipyroro 4enoBeka,

6) TPYI0BOro BOCIIUTAHMA:

[l aKTHBHOE Y4acTHe B pEHICHWH MMPaKTHYECKHXK 3a1ad (B paMKax CeMbH, 00pa30BaTeibHOH
OpraHu3alyd, TropoJda, Kpas) TEXHOJOTMYeCKOH U COUHAIbHOM HANPaBlICHHOCTH,
TPEOYIOIUX B TOM YUCIE W PH3NUECKUX 3HAHUMN;

[J uHTEpeC K MPaKTHYECKOMY H3y4YeHHI0 NpodecCuil, CBSI3aHHBIX ¢ QU3HUKOMH;

7) 3IKOJOrHYeCcKOro BOCHUTAHMA:

O opweHTauMsi Ha NpuMeHEHHE (UINYECKUN 3HAHWU AJis pelleHds 3amad B 0bmacTu
OKPYIKAIOMIeH Cpelbl, TIAHWPOBAHKS MOCTYIKOB M OLEHKM MX BO3MOMHBIX MOCIENCTBUHA
IUTSL OKPYIKAIOILEH Cpembl;

[l ocozHanue rnobasbHOTO XapaKkTepa YKOJOTHUYeCKUX MpobiieM U MyTeH UX peuieHus;

8) aganTanyy K H3MEHAKIIMMCA YCI0BHAM COMHANBHOH H NPUPOAHOH Cpebl:

U noTpeOHOCTL BO B3aUMOLEHCTBHH MPH BBITOTHEHWH HCCIENOBAHWM M IPOECKTOB
GHu3UUECKON HAMPABIEHHOCTH, OTKPLITOCTH ONBITY ¥ 3HAHUAM JPYTHX;

[ MOBBILIEHKE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 NPaKTHYEeCKYIO AeITeIbHOCTD,

O motpe6HOCT, B (GOPMUPOBAHMM HOBBIX 3HAHHH, B TOM uHcie (OPMYITMPOBATE HAEH,
TOHATHS, TUINIOTE3bI 0 PUIUUECKUX OOBEKTAX U ABJICHUSX;

O oco3HaHue TehUIHTOB COGCTBEHHBIX 3HAHUN i KOMIIETEHTHOCTEH B 001ACTH QH3HKH;



¢ [] NIaHHPOBAHUE CBOETO PA3BUTHUS B IPHOOPETEHUU HOBBIX (H3HICCKUN 3HAHUII,

e [] CTPEMIJIEHMEC QaHAJIU3HMPOBATH M BBUIBJIATH B3aHMOCBI3H IIPUPOMEL, obmecTBa H
OKOHOMHKH, B TOM YHCJIE C HCIIOJIb30BaHUEM (bmmqecxnx 3HAHUH;

e [] ouenka cBouX AeHcTBHUH ¢ yuéTOM BIHSHHUS HA OKPYXKAIOLIYIO CPEAY, BO3MOIKHBIX
r1100aNbHBIX TIOCTEACTBUH.

METAIIPEIMETHBIE PE3YJILTATHI

B

pe3ynbpTaTe OCBOCHHSA MNpOorpaMMbl 1O (1)H3HK€ Ha YpOBHE OCHOBHOI'O O6LH€FO

obpasosanus y obyuwatouerocs OynyT chOpMHPOBaHBI MeTaNpeaMeTHbIE Pe3ybTATHI.
BKIIIOYAIOLIHE TI03HABATENbHBIE YHMBEpPCANbHBIE YyueOHbIE NeHCTBHS, KOMMYHHKATHBHBIE
yHUBEpcanbHble yueOHble NeHCTBYS, PETYISTUBHEIC YHUBEPCATbHbIE YUeOHbIe NEHCTBHS.

Ilo3HaBaTenbHBIE YHHBEPCAJIBHBIC yqeﬁnble JeilcTBusA

ba3oBrble jiornyeckue JeHcTBUN:

BBIABIIATE M XapaKTEPHU30BaTh CYLIECTBEHHBIE TPU3HAKA OOBEKTOB (SBICHHUH);
yCTaHABJIUBATh CYIUECTBEHHBIN TPH3HAK KIACCH(DHUKAIIMN, OCHOBAHHS U1 0000IIEH S
U CpaBHEHHS,;

BBIABIIATE 3aKOHOMEPHOCTH ¥ MIPOTHBOPEUMS B paccMaTpHBaeMbIX (akTax, JAHHBIX U
HAONIONEHUSIX, OTHOCSLIMXCS K (PU3HUECKUM SIBJICHHUM;

BLIABJISITE [IPUYHHHO-CIIEICTBEHHBIE CBSI3M TPH HM3YyYEHHM (OU3MYECKUX SBICHUH M
MIPOLECCOB, [NE€NaTthk BBEIBOABI € WCMOJb30BAHMEM MAE€AYKTHUBHBIX W HHAYKTHBHBIX
YMO3AKIIOYEHHH, BRIIBUTATD M'MITOTE3bI O B3AHMOCBS3AX (PH3HUECKHUX BEIHYHH,
CaMOCTOSITENIBHO ~ BRIOMpaTh crocol perreHust yueOHON  (BHU3MYECKOH 3amauu
(cpaBHEHHE HECKONBKMX BapHaAHTOB pelleHus, BRIOOp Hawbonee MOAXOMIIEro C
Y4YETOM CaMOCTOSITENIFHO BBIIENIEHHBIX KPUTEPHEB).

basosrie HecjeaoBaTebckue neficTeus:

PabGora

HICIIOJIB30BATH BOIPOCH! KAK MCCIIeI0BATEIbCKHH HHCTPYMEHT TO3HAHHUS;

MPOBOAMUTH 110 CAMOCTOSTENLHO COCTABJIEHHOMY IUIaHY OMBIT, HECHOXKHBIH
(QU3HUECKUH HKCTIEPUMEHT, HeOOMBINIOE HCCIeIOBAHHE (PUBMUECKOTO ABICHUS;
OLIEHUBATH HA TIPUMEHHMOCThH ¥ IOCTOBEPHOCTH WH(OPMAIHIO, MONYYEHHYIO B XOI€
UCCIEOBAHMs M IKCIEPUMEHTA;

CaMOCTOSITENNEHO  OPMYNHUpPOBaTh OGOOLICHUSs M BHIBOJABI MO  pe3y/ibTaTtaM
IPOBEIEHHOTO HAOIIOEHHS], OBITA, HCCIIEIOBAHNS;

IPOrHO3MPOBATL BO3MOKHOE JallbHelliee pa3BuTre QU3MUECKUX MPOLECCOB, a TaKKe
BBIIBHTATh MIPEITOIOKEHHUS 00 UX PA3BUTHH B HOBBIX YCJIOBMAX ¥ KOHTEKCTAX.

¢ HHopManuei:

IPUMEHSTE pa3iMyHBle METOIbl, WHCTPYMEHTBI M 3ampoChl HPH TOHCKE M OTOOpE
MHPOPMALIMK WK JaHHEIX C YIETOM MPETIONKEHHOH ydeOHOH hU3nUecKon 3a1aun;
AHANM3MPOBATh, CUCTEMATH3UPOBATh ¥ MHTEPIPETUPOBATh MH(YOPMALUIO Pa3IMYHBIX
BHIIOB ¥ (DOPM TPEICTABICHNUS;

CaMOCTOATENLHO BEIOMpPATh ONTHMANBHYIO (OpMY MpeicTaBleHHs WHPOpMAluH H
HIUTIOCTPHPOBATh PelacMble 3aJaull HECHOKHBIMH CXEMaMHM, IHArDaMMaMH. MHOH
rpaduKoit u BX KOMOUHALIUSIMHE.



KomMMmyHuKaTHBHBIE YHHBEpCAIbHbIE ydeOHbIE JelCTBUM:

B XoZe oOcyxaeHus y4eOHOTO MaTepHaia, pe3yibTaToB JabopaTOpHBIX paboT H
HIPOEKTOB 3a/1aBaTh BOIIPOCHI 110 CYIECTBY 00CYKIaeMo¥ TeMbl M BBICKA3bIBATL UIEH,
HalleNIEHHBIE Ha PEellieHHe 3a1a4uu U IoAnepKaHue OaroxenaTeIbHOCTH O0IIeH S,
COTIOCTABNIAThE CBOM CYXKIEHHUS C CYXICHUSMH [pYTHX YYaCTHHUKOB JHAaJIora,
00GHapy KUBATh PA3HUUKE U CXONACTBO TO3ULMH;

BBIPAKATh CBOIO TOUKY 3PEHHUA B YCTHBIX U ITHCBMEHHBIX TEKCTAX;

MyONMYHO  TPENCTABIATH  pe3yNbTaThl  BLINOJHEHHOTO  (U3HYECKOTO  OIBITA
(9KCIIepUMEHTa, UCCIENOBAHMS, TPOEKTA);

TOHMMAaTh M MCIIONB30BATH MPEUMYIIECTBA KOMAHAHOW WM HHIMBUIYANbHOH DabOTHI
[IPY PELUIEHUU KOHKPETHOH HU3HYECKOH TPoOIeMBbl;

NIPUHUMATL LM COBMECTHOH JEeSTeJIbHOCTH, OpPraHMW30BBIBATH HEHCTBHA 1O ef
JOCTHIKEHHUIO: PACIPEIENATh POJIH, 00CYKIaTh MPOLECCH U pe3ysIbTaTbl COBMECTHOM
paboThI, 00001IATE MHEHHS HECKOJILKHX JIIOEH;

BBITNIOIHATE CBOK 4acTh padOTHI, JOCTUras KAYECTBEHHOTO pe3yjbTara II0 CBOEMY
HAIPaBJIEHUIO U KOOPAHHHUPYS CBOU JEeHCTBHS C IPYTHMH WieHAMH KOMaHIbl,
OIICHMBATL Ka4ueCTBO CBOEr0 BKiIama B 00mMH TNpOAYKT 110 KPHTEPHUAM,
CaMOCTOATENBHO C(HOPMYITHPOBAHHBIM YYACTHHKAMK B3aUMOIEHCTBHA.

PeryastuBHbIe yHHBepCATbHBIE y4eGHbIE AeiiCTBHS

Camoopranuzanusn:

BBIAB/IATE [IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CHUTYaIMsX, TPEOYIOMIUX IJI PeUICHH
(bu3HHeCcKux 3HAHUIL;

OPMEHTHPOBATHCS B PA3IWYHBIX TOAX0JaX NPHUHSATHS pPELIeHHH (MHIHBHAYaJbHOE.
NPUHATHE PEIIEH s B TPYyIIIe, IPHHEATHE PEIIEHHH TPYIIION);

CaMOCTOSITEJILHO COCTAaBJIATH AITOPUTM pelleHHss (H3MYEeCKOH 3alauyd WK IJJaHa
HCCIIeIOBAHUS C YYETOM HMEIOIIMXCS PEeCypcoB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBaTh NpeaiaraéMble BAPHAHTHI PEIIeHUH;

[ienaTh BEIOOP 1 OpaTh OTBETCTBEHHOCTE 3a PELICHHE.

CaMOKOHTI)OJIb, 3MOUHOHANBHBIH HHTELICKT:

JaBaTh aIeKBAaTHYIO OIEHKY CHUTYallMH Y [IpeUiaraTh ILIaH €€ H3MEHEHUT,

OOBSACHATH MPHYMHEL JOCTH)KEHHS (HEJOCTH)KEHHSI) PpE3ylIbTaToB JESTEIbHOCTH,
IaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCHTB KOPPEKTHBEI B AEATENBHOCTE (B TOM YHMCIIE B XOJ BBIIOMHEHHUs (QH3HUECKOTO
MCCNEIOBaHMs MU [POEKTA) Ha OCHOBE HOBBIX OOCTOATENHCTB, H3MEHUBIIHXCHA
CHUTyalH#H, yCTAaHOBJICHHBIX OUTMOOK, BO3HUKILIHMX TPYIHOCTEMH;

OLIEHHBATH COOTBETCTBUE PE3YJIbTATA IIENIU U YCIOBUAM;

CTaBUTL ce0st HAa MECTO APYroro YesioBeKa B XOIE€ CHOpa MIIM AMCKYCCHH Ha HAyIHYIO
TeMY, TOHHUMAaTh MOTHBBI, HAMEPEHHS U JIOTHUKY IPYroro;

MpuU3HABATH CBOE MpaBo HA OwHOKY npu pelneHHu (QU3HUYECKHX 3anad Wik B
YTBEP)KACHHIX Ha HAYYHbIE TEMBl ¥ TaKOe K€ IIPaBo IPYyroro.

HNPEIMETHBIE PE3YJIbTATHI



K xoHuy ofydenus B 7 Kjacce rpeaMeTHbie pe3yabTaThl Ha 5A30BOM YPOBHE NOTDKHBI
oTpaXkaTh cPOPMUPOBAHHOCTH Y OOYHAIONIUXCA YMEHMI:

HCIIONB30BAaTh TOHSTHS: (QU3MUECKHe H XMMHYECKHe sBJIEHMS, HaOMomeHue,
OKCMEPHUMEHT, MOJEIb, THIOTe3a, ETUHHUIILI GU3NYSCKUX BEIWYHH, aTOM, MOJEKYJIa,
arperaTHble COCTOSHHSA BellecTBa (TBEPIOE, XUAKOE, razo00pa3Hoe), MEXaHHYECKOe
IOBWKEHHE  (PaBHOMEPHOE, HEPaBHOMEpPHOe,  MNPAMONWHEWHOE),  TPaeKTOpHS,
paBHONEHCTBYIOIIAA cula, nedopMmanus (ympyras, IUIacTHUecKas), HEBECOMOCTb,
COOOILAIOIINECS COCY B,

pasnuyarh gBieHus (Iupdy3us, TETOBOE ABMKEHIE YACTHI] BEIECTBA, PABHOMEPHOE
JABW)KEHUE, HEPABHOMEPHOE NOBHIKEHUE, WHEPIHA, B3aHMONCHCTBHUE TEN, PaBHOBECHE
TBEPABIX Tl C 3aKpeINIEHHOW OCHI0 BpalleHHs, epenada AaBieHds TBEPIABIMH
TeJaMH, XUIKOCTAMH U razaMu, aTMochepHoe NarjeHue, JIaBaHue Tell, IpeBpalleHu s
MEXaHHYECKON S3HEPIHHK) IO OIIMCAHMIO HX XApaKTEPHBIX CBONUCTB ¥ HA OCHOBE OMBITOB,
JEMOHCTPHUPYIOLIMX AaHHOE HU3UYECKOE SBICHHE,

pacrno3HaBaTh MPOABIEHNE U3YyUYEHHBIX (HU3UUECKHX SBIEHHH B OKPY)KarOLIEM MHDE, B
TOM uHcne (QU3WUECKHE SIBICHUS B [IPUPOJIE: TIPUMEPH ABMIKEHHS C DPa3iMYHBIMH
CKOPOCTSIMHU B JKMBOM M HEXHBOH NpUpone, HEHCTBUE CHIBl TPEHHUSA B IPUPOAE H
TEXHUKE, BIMAHUE aTMOC(EPHOTO NABJEHHUS HAa JKHBON OpraHH3M, IJIaBaHHE DEIO,
pLIUary B Tejle YeNOBEKa, TIPH STOM MEPEBOMUTL MMPAKTHUECKYIO 337149y B YHEOHYIO.
BBIICNATH CYIL{ECTBEHHBIE CBOUCTRA (IpU3HAKN) DU3HUECKUX SIBICHHH;

OTIHCBIBATh M3YUEHHBIC CBOHCTBA Tel H (DHU3UUECKHE SBJCHHUS, HCIIONB3Ys (PU3HYECKHE
BEJIMYUHBI (Macca, 00BEM, MJIOTHOCTH BELIECTBa, BpPEMs, IyTh, CKOPOCTb, CPERHSAS
CKOpPOCTb, CHJIa YIIPYTOCTH, CHJA TSOKECTH, BeC Teja, CHUJla TPEHHsA, NaBJICHUE
(TBEpHOro Tenma, MMIOKOCTH, rasa), BHITAIKMBAIOIIAY CHIIA, MexaHHdeckas paboTa.
MOLIHOCTB, IUIEYO CHJIBI, MOMEHT CHIBL, KODGUIHMEHT TI0Je3HOT0 NEHCTBHUS
MEXaHMW3MOB, KHHETUYECKas W MOTEeHIHalbHAas 3HEPIusi), NMpU OIMUCAHWUK IPABUIIBHO
TPaKTOBAaTh (PUIUYESCKUI CMBICT MCTIONB3YEMBIX BEJTUUMH, HX 0003HAUCHHUA H SIUHHUIIBI
QU3MYECKUX BEIMUMH, HAXOMHTH (OPMYJIBI, CBSA3BIBAIOLIME JaHHYIO (QH3HYECKYIO
BEIMYMHY C APYrUMH BEJIMYHHAMH, CTPOUTH pad¥Ki H3YUEHHBIX 3aBHCHMOCTEH
DUSHUECKUX BEHUHH;

XapaKTepH30BaTh CBOMCTBA Tell, (U3UYECKUE SBJIEHHS M I[POLECCHl, HCIONb3Ys
IpaBWIa CIOXEHUs CHII (BIOJIb OJHOM mpsamoif), 3akon ['yka, 3axoH Ilackans, 3aK0H
ApxuMena, TIpaBUIO paBHOBecHs phiuara (6yi0Ka), «30J0TOE IMPABHIO» MEXaHUKH,
3aKOH COXpaHEHMs MEXaHMYeCKOH OHepruu, IpH 5STOM JaBaTb CIIOBECHYIO
(bopMynHMpOBKY 3aKOHA K 3AITHCHLIBATH €I0 MATEMATHUECKOE BBIPAIKEHHE,

OOBSCHATL (PU3MUECKHEe SIBJCHHS, MPOLECCH M CBOHCTBA TEI, B TOM UHCIE H B
KOHTEKCTE CUTyalluil MpakTUKOOPUEHTHPOBAHHOIO XapakTepa: BBIABISATE IPHIHHHO-
CIIEZICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JTOTMYECKUX IIAroB ¢ OMOpoH Ha 1-
2  uW3yueHHBIX CBOMCTBA (DU3HUECKHX  SIBICHHMM., (QHU3MYECKHX 3aKOHA WK
3aKOHOMEPHOCTH;

pelmaTs pacuéTHple 3azaud B 1—2 JelfcTBHSA, WCHONB3Ys 3aKOHBI U (OPMYJIEL
CBS3BIBalOIIME (hU3WYECKHME BENMYMHBI: Ha OCHOBE aHajimsa YyCJIOBWs 3alatid
3aIChIBATH KpATKOE YCJIOBHE, MONCTABIATH (H3HMYECKHE BEIMYMHEL B dopmynsl H
HpOBOl{HTL pacy&Thl, HAXOAMTh CPaBOYHBIE JaHHBIE. HEOOXOAUMBIE MUl PCUICHHA
3a71ay, OIIEHMBATh PEAMCTHYHOCTD MOMYUeHHOH QU3UUECKOH BETHIHHEL,



pacrosHaBaTh NpPOOJEMBl, KOTOpble MOXHO pPELIMTh [PH TOMOLIH  (HDH3HUECKIIX
METOJOB, B OIHCAHWM UCCJIENOBaHUs BBICNATL ITPOBEPSEMOE TPEATIONIOKEHHE
(rEIoTe3y), pasNuYaTh W HHTEPIPETUPOBATH TONYUEHHBIH pe3ynbTaT, HaXOIMUTh
OLIMOKH B XOJI€ OITBITA, AENaTh BLIBOAKI [I0 €0 PE3YILTATaM;

IPOBOAKTE ONBITHL 110 HAOTIOACHUIO (DHIMUECKUX SABJACHHH MIH (PU3NUIECKUX CBOHCTB
TeI: (QOPMYNHPOBATH TIPOBEpsEMblE IPEANONOXKEHHUs, COOUpaTh YCTAHOBKY H3
NpPeI0KEHHOr0 000PYI0BaHUS, 3alTUCHIBATEL X0 OTBITA K (POPMYIHPOBATEH BBIBOBL,
BBLIIIOJIHATE NPAMBIE U3MEPEHHs PAaCCTOSHUS, BpEMEHH, MACCHI Teia, 00bEMa, CHIIbI H
TEeMIEPATyphl C UCIOJIB30BAHUEM aHANIOTOBBIX M IUPPOBLIX NPUOOPOB, 3aMUCHIBATH
IIOKa3aHusl [IpUOOPOB € YUETOM 3aJaHHOH a0CONIOTHOM OTPEIIHOCTH H3MEPEHHH;
IIPOBOUTE HCCIIEOBAHHE 3aBUCHUMOCTH ONHOH (PU3MUECKO BENHYUHBI OT IPYIOH C
HCIIONB30BAHKEM IIPSAMBIX U3MEPEHHH (3aBUCHMOCTH NYTH PABHOMEPHO ABHIKYLLETOCH
T€Jla 0T BPEMEHH IBMIKEHHUA TEJNa, CUIIBI TPEHMs CKOJIBKEHHUS OT Beca Tella, KauecTBa
00paboTKM mOBepXHOCTEH TeNl ¥ HE3ABMCUMOCTH CWIIBI TpEHHs OT IUIOaIH
COTIPUKOCHOBEHHS TEJ. CHIIBI YIIPYTOCTU OT YIUIMHEHHS TIPYXKUHEI, BBLITAIKMBAIOIIEH
CHJIBI OT 00BEMa IOrpyKEHHOW wYaCTH Tella W OT IUIOTHOCTH JKHAKOCTH, €&
HE3aBHCUMOCTH OT IUJIOTHOCTH Tejia, OT INyOMHEI, Ha KOTOPYIO IIOIPY>KEHO TeJo,
YCTIOBMM IIABaHWS TEJ, YCJIOBMM paBHOBECHs pbrdara W OJIOKOB), ydacTBOBATh B
IUTAHUPOBAHMHM  y4eOHOro WCCiIeNoBaHMs, coOupaThb VCTAHOBKY M  BBIMOJIHATH
M3MEPEHN, CIenys MPEemNOKEHHOMY MIaHy, GHKCHPOBATH PE3yNbTAThl MOJLy4YEHHOMH
3aBHCHMOCTH (DU3MYECKMX BEJUYMH B BUMAE NPEIIOKEHHBIX TaOMHMIl M TI'paHKOB,
JleNiaTh BbIBOABI [10 Pe3yIbTaTaM HCCIeNOBAHU,

NPOBOJAUTh KOCBEHHBIE M3MEPEHHUs (DU3UYECKMX BEJHYMH (IJIOTHOCTHL BellleCcTBa
KHAKOCTH W TBEpPAOro Tena, Cuia TPEeHWS CKOJILKEHHUs, [aBJIEHHE BO3IyXa,
BBITAJIKMBAIOLIAA CHJIa, [JEHCTBYIOLIAs Ha MOTPYKEHHOE B IKHAKOCTH TeJO,
K03QULHEHT MONE3HOTO AEHCTBUS MPOCTHIX MEXAHW3MOB), CIEAYs NPEIIOKEHHOH
HWHCTPYKIUMHU: TIPY BBIMOTHEHWUN W3MEPEHUN COOMPATH 3KCIEPUMEHTANBHYIO YCTAHOBKY
H BBIYHCIIATE 3HAYEHUE UCKOMOH BEITHYHHBL,

cobmIomars mpaBMia TEXHHMKH 0e30IacHOCTH TNp padoTe ¢ J1abopaTOpHBIM
000pyaoBaHueM;

yKa3blBaThb MPUHLHKINB OEHCTBUS NPUOOPOB M TEXHHYECKMX YCTPOMCTB: BECEL,
TEPMOMETD, IUHAMOMETP, COOBILAIOIIMECS COCY abl, GapOMeTp, pbIuar, IOIBHIKHBIN 1
HEIOIBMKHEIA OJI0K, HAKIIOHHAS IJIOCKOCTE;

XapaKTepH30BaTh IPHHIMITEl MEHCTBUS H3YUEHHBIX MPHOOPOB H TEXHHYECKHX
YCTpOMCTB C OIOpOH Ha MX ONHCaHUS (B TOM uKcJjie: TOJILIMAIHHKH, yYCTPOHCTBO
BOJOMPOBO/A, [HAPABIHUECKMH [pecc, MaHOMeTp, BBICOTOMEp, IMOPUIHEBOH Hacoc,
ApeOMETp), UCHONBb3yd 3HAHMSA O CBOWCTBaX (H3MUECKUX SBICHMH U HEOOXOIMMBIE
(hu3nuecKie 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOOMTL NPUMEPEl (HAXOAWTH WHGOPMAUHIO O [pUMEpax) MPaKTHIECKOTO
HCNONb30BaAHMSA (DPU3UHECKUX 3HAHMIl B TOBCEJHEBHON JKM3HM Juis oOecneueHus
GesonacHOCTH Tpu obpamieHHH ¢ NpuOOpaMH ¥ TEXHMYECKMMH YCTPOHCTBAMH,
COXPaHEHMsI 3IOPOBBA U COONIONEHHS HOPM  OSKOJIOTHUYECKOI'0 IIOBEACHHA B
OKPYXarollleH cpene;

OCYLIECTBIATL OTOOP MCTOYHWKOB HH(pOpManuu B MHTepHeTe B COOTBETCTBHH C
3aJIAHHAIM [IOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHHH M IMyTEM CPaBHCHHA



PasIUYHBIX HCTOYHHKOB BBIAEHATH HHGOPMATHIO, KOTOPAs ABJSETCS NPOTUBOPEUHBOM
UM MOXKET OBITH HEJTOCTOBEPHOM;

MCIOJIB30BATE NPY BBINIOJIHEHWH Y4YEOHBIX 3aJaHUil HAYUYHO-TIONYISIPHYIO JIUTEPATYPY
(QH3HUECKOTO COmep)KaHHUs, CIPaBOYHBIE MAaTepHanbl, pecypcsl cetd VHTepHeT,
BlaeTh NpHEMaMH KOHCIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus uHGOpMALHK U3
OJIHOHM 3HAKOBOM CHCTEMBI B JPYTYIO;

CO3aBaTh COOCTBEHHBIE KPATKHWE MUCHMEHHBIE W YCTHBIE COODILEHHS HA OCHOBE 2-3
HUCTOYHUKOB HHMOPMAIUK (HU3HUECKOTO CONEPIKaHMs, B TOM 4HC/e MyOIMYHO AenaTh
KPaTKHE COOBIIEHHUS O Pe3yabTaTax MPOEKTOR HIH YueOHbIX HCCIIeNOBAHUM, IPH 3TOM
rPaMOTHO HCIOJNB30BATh M3YUCHHBIM MOHATHHHBIM anmapar kypca (QU3MKH,
COTIPOBOYKAATh BBICTYIUIEHHE TPE3CHTALHEH;

TP BBIITOJIHEHHH yUeOHBIX IPOEKTOB U UCCIIENOBAHMM pacmpenensTh 00sI3aHHOCTH B
TpynIe B COOTBETCTBHHM C ITOCTABIIEHHBIMH 33Jla4aMy, CIIEAUTH 32 BBINOJIHEHHEM IJ1aHa
NEWCTBUH, aleKBaTHO OIIGHMBATh COOCTBEHHBIH BKJAn B JIEITEIBHOCTb IPYMIEL,
BBICTpanBaTh KOMMYHUKATUBHOE B3aUMOACHCTBYE. YUUTHIBAS MHEHHE OKPYKAIOIIHX.

K xonuy obydenus B 8 kiacce mpelIMeTHBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE IOJDKHEI
OTpaxath CPOPMUPOBAHHOCTE ¥ O0YVUAIOIIUXCA YMEHHMI:

MCIONB30BATh MOHATHSA: MAacca U pa3Mepbl MOJIEKYJ, TEIJIOBOE IBHIKECHHE aTOMOB H
MOJIEKYJ, arperaTHble COCTOSHMS BEIIECTBA, KpUCTAIIMYeckue ¥ aMop(HBIE Terna.
HACBINIEHHBIM U HEHACBIIIEHHBIM [1ap, BIAXHOCTH BO3AYyXa, TEMIIEpATypa, BHYTPEHHAS
DHEPrus, TEIJIOBON ABUTATENb, SJIEMEHTAPHBIN SEKTPHUYECKUAN 3apiil, SJECKTPHIECKOE
II0JIe, NMPOBOJHHUKH M AUBJIEKTPHUKH, TIOCTOSIHHBIM SJIEKTPHYECKHH TOK, MArHWTHOE
NoJIe;

pasnuyaTth SBICHHUS (TEMJIOBOE paclIMpeHHe M CcKaThe, TEIUIoNepenaya, TEIIoBOe
paBHOBECHE, CMauyuBaHUE, KalWULIPHBIE SBICHUA, HCIApeHHe, KOHACHCAIHs,
I1JIaBJICHUE, KPHCTaNIM3aHs (oTBEpneBanueE), KHUIIEHHE, Terionepenada
(TEMIONPOROJHOCTE, KOHBEKLIMS, H3IY4YEHHE), 3JIeKTpH3alMs Tel, B3aUMOIEHCTBHUE
3apA0oB, NEUCTBUS 3JEKTPUYECKOrO TOKa, KOPOTKOE 3aMBIKAHHE., B3aMMOIEHCTBHE
MarHMTOB. NEHCTBHE MArHWUTHOTO I0JIA HA MPOBOIAHUK C TOKOM, JIEKTPOMarHUTHasA
HHAYKUHUSA) [0 OIMCAHUI0 WX XapakTepHbIX CBOHCTB W HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIMX JaHHOE (hH3UUECKOE SBIICHUE;

pacio3HaBaTh NPOSBIECHHE U3YUYEHHBIX (PU3HUECKHUX SBIEHUH B OKPYXXalOIIEM MHUPE, B
TOM 4Hcle (u3UYecKHe SBIEHUSI B IIPUPOJE: TOBEPXHOCTHOE HATSIKEHHE H
Kal{JUTApHEIE ABJEHHS B TNPUPOJE, KpUCTalubl B Ipupone, u3iyuenue ConHLa,
3aMep3aHue BONOEMOB, Mopckue Opusbl, oOpa3oBaHHE DOCHI, TyMaHa, WHed, CHera,
DJICKTPHYECKHUE ABJIEHHUA B aTMOC(bepe, JIEKTPUICCTBO JKUBBIX OpraHu3MoOB,
MarsiTHOE TOJie 3emnu, Ipeld IONIOCOB, PONb MarHWTHOTO MOJS I JKU3HU Ha
3emiie, MONAPHOE CHAHME, IPH STOM MEPEBONUTL NPAKTHUECKYIO 3afady B yqeOHYIO.
BBIJIEJIATE CYLIECTBEHHEIE CBOMCTRA (MPH3HAKH) (HHU3HUECKHX SABIICHUMN;

OTIHCBIBATH H3yUeHHbIE CBOHCTBA TeNl B (DM3HUECKHE SIBICHUS, UCTIONb3Ys QH3UICCKIEe
BENIMYUHBl (TeMIlepaTypa, BHYTPEHHSAS 5SHEprusd, KOJIMYECTBO TEIIOTEL, YICIbHAA
TEINOEMKOCTh  BEINECTBa, YyIAedbHAs TeIoTa IIIaBlIeHMs, YACHbHas TejoTa
napoobpazoBaHyd, yIAeNbHAd TEIUIOTA CTOPAHHs TOIIMBA, KOI(PQHUIHEHT MONE3HOI0
MEHCTBUS TEIUIOBOW MAIIMHEL, OTHOCHTENbHAS BIAXKHOCTH BO3AYyXa, DNMEKTPHICCKUH
3apsAd, CHia TOKa, 9EKTPHUECKOe HampsKeHHMe, COTPOTUBICHHME ITPOBOMHHMKA,
yIenbHOE COMPOTHBIICHHE BEIIECTBa, paboTa U MOIIHOCTD 3JIEKTPUIECKOTO TOKa), IPU



OMHCAHMH MPABUILHO TpaKTOBaTh (GUIHYESCKHH CMBICT HCHOJAL3YEMEBIX BEJTHUNH,
0003HAaYEeHUS ¥ €AMHUIBI (HU3UYECKHX BEIWUHH, HAXOANUTH (OPMYJILI, CBSI3BIBAIOIIME
JNAHHYI0 (DH3UUECKYI0 BEIMUYMHY C JPYrUMH BEIHUYMHAME, CTPOMTH IpaduKu
M3YUCHHBIX 3aBHCUMOCTEH (PU3UIECKHUX BEITHUNH,

XapaKTepy30BaTh CBOHCTBA Tel, (U3UUYECKHE SABICHHS W MPOLECCHI, HCIOJB3YS
OCHOBHBIEC I10JIOXKCHHA MOJIEKYIAPHO-KMHETHYECKOH TEOpHH CTPOCHMS BEUIECTBA,
HPHHIUN CYHEpPHO3HUHH I[oJel (Ha KadeCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs
sapsna, 3akoH OMa g ydyacTka uend, 3akoH JDxoyns—JleHIa, 3aKoH COXpaHEHHUS
OHEpPIruy, MPH 3TOM AaBaTh CJIOBECHYIO (OPMYJMPOBKY 3aKOHA H 3AIMCBHIBATH €r0
MaTeMaTHYECKOE BBIpAKEHHE;

OOBACHATL (PU3UUECKUE MpPOIECCHl M CBOMCTBA Tel, B TOM UHCIE M B KOHTEKCTE
CUTYaLWH MIPAKTHKOOPUEHTHPOBAHHOTO xapakTepa: BBISIBIIATH
NPUUYHHHOCIICACTBEHHBIE CBA3U., CTPOUTH OOBACHEHWE M3 1—2 JOTUYECKHUX ILIAros C
Omopo# Ha 1-2 u3yueHHbBIX CBONCTBA (GM3UUECKUX SIBICHH, QU3UUECKIX 3aKOHOB MK
3aKOHOMEPHOCTEN

pemiats pacuérHble 3amaddl B 2—3 OEHCTBHS, HCIIONB3YsS 3aKOHBI WU (OPMyIHL,
CBA3BIBAIONIME (PU3MYECKWE BENWYMHBL: Ha OCHOBE aHANW3a YCJIOBHS 3aiadd
3aMUCBIBATE KPATKOE YCJIOBME, BBIABINTH HENOCTATOK MaHHBIX [J pEIUeHUs 3a1a4H,
BBIOUPATH 3aKOHBI U HOPMYIILI, HEOOXOAUMBIE [T €& PEeIIeHHUs, TPOBOAUTE PACcUETHI U
CPaBHUBATEH MOJYYEHHOE 3HAUEHKE HUINIECKOM BEIMUUHEI C U3BECTHBIMH JaHHBIMH,
pacro3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PpEINHThL MpH [OMOUM (PUINIECKUX
METOHOB,  HMCIONB3ysl  OIMCAHHWE  HKCCJIENOBAaHUS,  BBIAEHATHL  [IPOBEPSAEMOE
NPEANoJIOKEHHE, OLEHHBATh MNPaBUIBHOCTE IOPSAKA ITPOBEACHHUA HCCIETOBaHMUS,
JenaTh BBIBOMIBI;

IIPOBOAUTE OMBITHI 110 HAOMIOACHHMIO QUIUUECKUX SBACHHEH HMIH (PU3HIECKMX CBOHCTB
Ten (KAMMJUTIPHBIE SIBJIEHHA, 3aBHCHMOCTH [aBeHHS BO3AyxXa OT €ero o0béMa.
TeMIIEPaTypbl, CKOPOCTH IPOLECCa OCTHIBAHMS M HArpEeBaHU IIPH H3JIyHYeHNH OT LBETa
H3Iyqaromed (MOroIlarolIet) MOBEPXHOCTH, CKOPOCTh HCIAapeHus BOABI  OT
TEMIIEPATYPBl OKMJKOCTH U TIUIOMaAu e€ IIOBEPXHOCTH, DOIEKTpHU3alus TeNn H
B3aUMOJEHCTBUE DJIEKTPUUECKUX 3apSAOB, B3AMMOJEHCTBUE IIOCTOSHHBIX MArHMTOB,
BH3yaJiM3aliis MAaTHUTHBIX TOJIeH TOCTOSHHBIX MarHUTOB, JEACTRUSA MAarHUTHOTO 1014
Ha IIPOBOJHUK C TOKOM, CBOHCTBa 3J€KTPOMAarHuTa, CBOHCTBA JIEKTPOJBUrATENS
TIOCTOSIHHOTO ToKa): (OPMYJIMpPOBATh IIPOBEPSEMBIE IIPEANONONKEHHs, COOHpaTh
YCTAHOBKY W3 TPEIOKEHHOTO O0OpYyAOBAaHMA, OINUCBIBATH XOM  ONbITA H
(bopMyIHPORATEL BLIBOIKI;

BBITIOTHATE TIPSIMBIE M3MEPEHUS TEMIEPaTypbl, OTHOCUTENBHOM BIIAXKHOCTH BO3LYyXa,
CUJIBI TOKA, HANpSOKEHMS C HWCIONb30BAHHEM AHATOTOBBIX MPHOOPOB ¥ JATYUKOB
(QuU3NUECKMX BEIMUMH, CPABHMBATL pe3ylbTaThl M3MEPEeHHH ¢ yu€TOM 3anaHHOH
abCOJIFOTHON MOTPEIITHOCTH;

IIPOBOSHMTE HCCIEIOBAHME 3aBMCUMOCTH OMHOM (M3UHECKOH BENMYMHBI OT APYroH C
MCIIOJIB30BAHUEM TIPAMBIX H3MEpeHUH (3aBUCUMOCThL COMPOTHBIICHHS MPOBOAHHKA OT
€ro IJIMHBI, IIOMIAIN MOMEepedHOro CeUeHUs W yIENbHOro COMPOTHBACHHS BEIIECTBA
TIPOBOIHMKA, CHIIBI TOKA, MAYLIETr0 Yepe3 MPOBOIHMK, OT HANPsLKEHUA Ha TPOBOIHUKE.
MCCITeOBAHKE IOCIENOBATENbHOTO W NapaliedbHOTO COEAHHEHHH NPOBONHUKOB):
TJIaHUPOBATh HCCICOOBAHHE, COOMpaTh YCTAHOBKY M BLITIOJNHATL U3MEPCHHA. CHACIYS



IIPENJIOSKEHHOMY iaHy, GUKCHPOBAThH Pe3yNbTaThl MOIyUeHHOH 3aBHCHMOCTH B BHIE
TabnuL ¥ rpaduKoB, Ienarh BLIBOIB [T0 pe3yNibTaTaM HCCIeJ0OBaHMUS;

® [IPOBOJNUTL KOCBEHHBIE H3MEPEHMS (M3MUYECKHX BENWUMH (yIesdbHas TeIIOEMKOCTD
BEIIIECTBA, COIPOTHBIEHHE MPOBOJIHKKA, paboTa ¥ MOIUIHOCTD IEKTPUUYECKOTO TOKA):
NIaHUPOBATL H3MEPEHHS, COOUpaTh 3KCIEPUMEHTAIbLHYIO YCTAHOBKY, CIELYs
IPENTOKEHHON HHCTPYKIMH, U BEIUHCIATE 3HAYCHHE BETHUNHEI;

¢ coOmonaTe MpaBHNAa TEXHMKH Oe3omacHocTH npH pabore ¢ 1aGopaTopHLIM
obopynoBaHueMm;

® XapakTepu30BaTh MNPHHLUUNBI ACHCTBHS H3YyUEHHBIX NIPUOOPOB M  TEXHUUECKHX
YCTPOUCTB C OINOPOH Ha WX OmHCaHUS (B TOM YHCIIE: CHCTEMa OTOILIEHHS NIOMOB.
TUTPOMETP, MapoBas TypOuHA, aMmiIepMeTp, BOIBTMETP, CUETYUK 3JIEKTPUYECKON
BHEPTUH, BJIEKTPOOCBETUTENIbHEIE NpHOOPhI, HArpeBaTeNIbHBIE 3JIEKTPONPUOOPEI
(OpYMEpPBI), 2MEKTPUYECKHE MPENOXPAHUTENH, 3JIEKTPOMATHUT, 3JICKTPOIBUIATEND
NIOCTOSHHOTO TOKa), MCIONB3YsS 3HAHHS O CBOMcTBaX (HU3WYECKHX ABJIEHHA H
HEOGXOTHMBIE (DH3HUCCKHE 3aKOHOMEPHOCTH;

® Dacno3HaBaTh IIPOCTHIE TEXHHUECKHE YCTPOMCTBA M H3MEPUTENIbHBIE NPHOOPHI IO
CXeMaM M CXEMATHYHBIM PHCYHKaM (OKUAKOCTHBIH TEPMOMETp, TEPMOC, MICHXPOMETP.
TUTPOMETp, JBUraTeSlb BHYTPEHHETO CTOpPAHHs, 3JIEKTPOCKOI, PEeOoCTaT), COCTABIIATH
CXEMBbI 3JIEKTPHUECKUX TeNeH C MOCIeNOBaTeIbHEIM U MapalIebHEIM COENUHEHHEM
JJIEMEHTOB, pa3nunyas yCJIOBHBIE 0003HAUCHHSI AIEMEHTORB IMEKTPHUIECKUX LEeTeH;

¢ [IPHBOAMTH MpHUMEPHl (HAXOAMTH HHAMOPMALHIO O MOpHUMEpax) NPaKTHYECKOTO
UCIIOJIB30BaHUSA (DU3HYECKUX 3HAHMHA B TMOBCENHEBHOH JKU3HM A OOECHEeUeHUs
OesomacHocTH TIpu ofparieHud ¢ npubOpaMH W TEXHUYECKHMH yCTpOHCTBaMH,
COXpaHEHHS 3HOPOBBI M COONIOAEHHS HOPM HKOJOTHYECKOTO IIOBEACHHS B
OKpyxarouiei cpene;

® OCYUIECTBIATh MOUCK HHpopMmanuu (u3uyecKoro coiepxanus B FHTepHere, Ha
OCHOBE HMEIOIIUXCS 3HAHWH ¥ TyTEM CPaBHEHHS JOMOJHUTEIBHBIX HCTOYHHKOB
BBIICIATE HH(GOPMAIIHIO, KOTOpas SBISETCS INPOTHBOPEUMBOH WIH MOXET OBITh
HEJIOCTOBEPHOMH;

¢  HCNOJIB30BATh MPHU BBITOJHEHUN yUeOHBIX 3alaHHil HayuHO-TIONYIAPHYIO TUTEpaTypy
(Gu3HUecKOro Ccomep)KaHuUs, CIpaBOYHBIE MaTepHallbl, pecypchl ceTH MHTepHeT.
BlANeTh IpHEMAMH KOHCIIEKTHPOBAHHs TEKCTA. MpeoOpa3oBaHHs HHPOpMAUHUH H3
OHOH 3HAKOBOM CHCTEMBI B APYTYIO;

e C031aBaTh COOCTBEHHBIE MHCHMEHHBIE M KpaTKHe YCTHbie cooOmeHHd, o6obiuas
HHPOPMALHIO W3 HECKOIbKHUX MCTOUYHHKOB (DU3HUECKOIO COMEPXKAHHs, B TOM HHCIE
MyOAMYHO — [IPEACTABIATL  pe3yAbTaThl  MPOEKTHOM HIH  HCCIENOBATEIBbCKOH
JEATEbHOCTH, IIPU 3TOM PAMOTHO WCIIOJb30BATH W3YUEHHBIH MOHATUHHBIN annapart
Kypca (PU3UKH, COTIPOBOIKIATE BRICTYILIEHHE NTPE3ECHTALHEIH;

® [pY BLINONHEHMH Y4YeOHBIX MPOEKTOB W HCCIeNOBAaHUA (UIUMUYECKHUX ITPOLECCOB
pactipenenaTs 00S3aHHOCTH B I'pYIIle B COOTBETCTBHH C IIOCTABICHHBIMH 3ajadami,
CJIEMUTL 3a BLINOJNHEHWEM I[llaHa MeHCTBHUM M KOpPPEeKTHpOBaTh €ro, aieKBaTHO
OLUCHWRATHL COOCTBEHHBIH BKJIAA B  OEATENbHOCThL  IPYNIBL,  BBICTpAUBaTh
KOMMYHHKATHBHOE B3aUMOJEHCTBHUE, TIPOSBIIAA FOTOBHOCTD Pa3periaTh KOHPJIMKTEL

K xonny ofyuenus B 9 kaacce IpeIMETHLIE pe3ysnbTaTel Ha 0a30BOM YPOBHE NOJDKHEI

OTpaxkaTh C(OPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHHUH:



UCIIONIB30BATh TIOHSTHS: CHUCTEMa OTcuéra, MaTepHANBHAA TOUKA, TPAeKTOPHS,
OTHOCHTEJIBHOCTE MEXaHHYECKOTO IBIKEHUS, nedopMarus (ynpyras, IIacTHuecKas),
TPEHME, LEHTPOCTPEMHUTENIBHOE YCKOPEHUE, HEBECOMOCTb W TMEePerpy3kH, UEHTP
TSDKECTH, abCOMIOTHO TBEpAOE Telo, HEHTP TSHKECTH TBEPAOro Teia, PaBHOBECHE.
MexaHu4eCKye  KojeOaHus M BOJIHBL, 3BYK, HMH(DPa3sBykK U  yJIBTPa3BYyK.
3JIEKTPOMArHUTHBIE BOJIHBI, IIKajia 3JIEKTPOMArHUTHEIX BOJIH, CBET, OIHM30DPYKOCTh H
NanbHO30PKOCTD, CIEKTPhI UCIYCKaHUS M TOIIOIeHHs, aibda, OeTa- M ramma-
U3JTYHYCHHS, H30TOIRL, SiACpHAs SHEPTETHKA;

pasnuuaTh ABJIEHUA (paBHOMEpPHOE W HEPABHOMEPHOE MPSMOJIHHEHHOe IBHXKEHHE.
PaBHOYCKOPEHHOE NIPIMOIHMHEHHOS ABHKEHHE, CBOOOJHOE NaJeHHe Tell, pABHOMEPHOE
JBHXKEHHE IO OKPYXKHOCTH, B3auMONIEHCTBHME TeJ, pPeaKkTHUBHOE [IBU)KEHHE,
KosebaTenpHOe NBUIKEHHE (3aTyXalolMe ¥ BLIHYKIEHHBbIE Konebanus), pe30HaHC,
BOJIHOBOE  [BMJ)KEHHE, OTpPaXEHHE 3ByKa, NpSIMONMHEHHOE pacIpoCTpaHeHHe.
OTpaXCHHE U MpEJIOMIICHKE CRETA, TIOJTHOE BHYTPEHHEE OTpaKeHHE CBETa, pa3ioKeHKue
0eoro ceeta B CHEKTP M CHOMKEHHE CIIEKTPanbHBIX L[IBETOB, MHCIEPCHS CBETA,
€CTECTBEHHAS] PaIHOaKTHBHOCTH, BO3HHKHOBEHHE JIMHEHUATOrO CIEKTpa U3IyUeHUs)
O ONMHCAaHWIO UX XapakTepHBIX CBOHCTB M HA OCHOBE OMBITOB, IEMOHCTPHPYIOIIHX
JaHHO& hU3UYECKOE SIBIEHUE;

pacnosHaBaTh NPOSIBIEHHE H3YUYEHHBIX (DH3UUECKUX SBICHUH B OKPYKAIOIIEeM MUPE (B
TOM YHCIE (PUIHUECKHE SBJICHUS B IPUPOJE: MPUIMBLEI H OTJMUBLI, ABHIKCHHE IJIAHET
ConHeyHoO cHCTEMEL, pEaKTUBHOE JBM)KEHUE )KUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB
WUBOTHBIMH, 3EMIIETpSICEHHE, CeHCMUYecKie BOJHBI, LyHaMH, 3XO, [BETa Tell,
ONTHYCCKHE  SABJIEHUS B  Ipupoje, Ouonoruueckoe  HNEHCTBHE  BHAUMOTO,
yIALTPaGUONETOBOIO W PEHTTEHOBCKOTO H3MYyuYeHWH, €CTECTBEHHBIH pPaaMOaKTHBHbLIA
QOH, KOCMHYECKHME Jy4H, palHOaKTHBHOE H3JIyYeHHEe NPUPOJHBIX MMHEPATIOB,
JeiCTBHE paAMOaKTHBHEIX M3TyUYeHUH Ha OpraHU3M YeJIOBEKa), IIPA 3TOM IIEPEBOJUTD
TIPaKTHUECKYIO 3a7ady B y4eOHYIO, BBIIENATH CYLIECTBEHHBIE CBOMCTBa (IPH3HAKH)
(UBNYECKHX ABIECHUH;

ONKCHIBATE M3YUECHHBIE CBOMCTBA TEI M (QU3MUECKUE ABJICHUS, UCIONb3YS QU3MUECKUE
BEJIMUHHBI (CPeIHAS U MTHOBEHHAst CKOPOCTHL Teja NMpH HEepaBHOMEPHOM ABH)KCHHH,
YCKOpEHHE, MepeMellleHne, MyTh, YII0Bas CKOPOCTh, CHIIa TPEHHs, CHJA YIPYTroCTH.
CHIIa TMKECTH, YCKOpPEHHe CBOOOAHOTrO TafeHus, BeC Teja, HMIIYILC Teld, HMITYJIbC
CHIIBI, MEXaHHYecKas paboTa ¥ MOUIHOCTh, IOTEHIMANbHAA YHEPIUs Tella, IOXHATOrO
HaJ] IIOBEPXHOCTBIO 3€MJIH, MOTEHIHAIBHAS SHEPTUS COKATOH TIPY KHHBI, KHHETHYCCKas
DHEPIUsl, IOJHAY MEXAHHWUECKas OJHEprus, MepHoi U 4acToTa KojebaHWd, JMHA
BOJIHBI, TPOMKOCTh 3BYKa M BbICOTA TOHA, CKOPOCTB CBETa, II0OKa3arellb MPeOMIICHHUS
cpensl), TIPH ONMWCAHUM TPABUJIBHO TPAKTOBATh (DM3UUECKUH CMBICH HCIOJIB3YEMBIX
BENMYMH, 0003HAUEHUS Y EIHHULE! (QU3MUECKMX BEIWUMH, HAXOAHTh (QOPMYIIBL
CBSI3bIBAIOINE MAHHYIO (U3HUECKYIO BEIHYWHY C APYIMMH BEJIMYMHAMH, CTPOUTH
rpaduKy W3yUeHHBIX 3aBUCUMOCTEN (U3NIECKUX BENUYMH,

XapaKTepU30BaTh CBOMCTBA Tell, (PU3HUECKHE ABICHHA H NPOLECCHl, HCIIONB3Ys 3aKOH
COXpaHEeHHs SHEPruy, 3aKOH BCEMHPHOTO TATOTEHMA. NPUHIINI CYIEPNO3UUHH CHIL,
OPHHLKI OTHOCUTENLHOCTH [ anumes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUA UMITybCa,
3aKOHBl OTPAKEHHWS M IPENOMIICHHS CBETa, 3aKOHbl COXPAHEHHMS 3apsooBOro M
MAaccOBOTO HMCENT IIPH SAEPHBIX pEaKIuax. [pH ITOM JaBath  CJIOBECHYIO
(HOPMYAUPOBKY 3aKOHA ¥ 3aITMCHIBATE €0 MATEMATHYECKOE BBIPAIKEHHE,



O0BACHATE (QU3UYECKHE IPOLECChl W CBOMCTBa TEl, B TOM YHCJIE H B KOHTEKCTe
CUTyallM¥i  HPaKTHKOOPHEHTHPOBAHHOTO  XapakTepa:  BBLABIATH  IPHYMHHO-
CIIENCTBEHHBIE CBSA3H, CTPOUTH OOBsACHEHUE U3 2—3 JOTMYECKHX IIaroB ¢ ONOpoi Ha 2—
3  M3Y4EHHBIX CBOHCTBA (M3MUYECKHX SBNEHHUM, GH3IUUSCKUX 3aKOHOB HUIH
3aKOHOMEPHOCTEM;

peuiath pacuéTHble 3a1a4K (ONUpPAOIKEcs Ha CHCTEMY U3 2—3 ypaBHEHMH), UCIIOIb3YS
3aKOHB] W (OpPMYINBI, CBS3bIBAOIINE (U3MYECKHE BEJIMUMHBL HA OCHOBE AaHallU3a
YCJIOBHS 3aJayd 3allMChIBATh KpaTKOE YCIOBHE, BBUIBJIATH HENOCTAIOIIME HIIH
130BITOUHBIE JAaHHBIE, BBIOUPATH 3aKOHLI M (POPMYIBL, HEOOXOMUMBIE IUIS PELTCHMUS,
OPOBOAMTL pacuéTel M OLEHHBaTh PEATHCTHYHOCTH [OJIYYEHHOTO 3HAYEHHS
(hU3MIECKON BEIMUYHHEL,

pacrosHaBaTh IIPOOJIEMBL, KOTOPBIE MOMHO pEHIUTh NPH NTOMOINH (QH3HYECKUX
METOMOB,  HCIONB3ys  ONHCAHHE  HCCICNOBAHHS,  BBIAENATH  IIPOBEPIAEMOE
NPENIONIONEHHE, OLEHHUBATE IIPABHIILHOCTH IOPSJKa INPOBEIEHMS HCCIEIOBAHUS.
JIeNaTh BRIBOABI, HHTEPIPETHPOBATEL Pe3yNbTaThl HAOMIOAEHNUHA U OTBITOB;

IPOBOIMUTE ONBITHI 10 HAOMIOAEHUIO (BU3HUECKMX SBICHUH WM (UIUYECKUX CBOHCTB
Tell (M3yueHHe BTOPOro 3akoHa HblTOHA, 3aKOHa COXpaHeHHs SHEPruH, 3aBUCUMOCTh
nepuona KonedaHul NpyKHHHOTO MasTHUKA OT MACCHl Ipy3a U XKECTKOCTH NPYKHHBI U
HE3aBUCHMOCTh OT aMIUIMTYBl MallblX KoJieOaHul, IpsIMOIHHEHHOE pacpoCcTpaHeHHe
CBETa, pa3NoXKeHHe Oenoro CBeTa B CHEKTP, H3YUCHHE CBOHCTB M300pajkeHUs B
IJIOCKOM 3epKkalie YW CBOWCTB H300paKeHHs IMpenMeTa B COOMparoLied JIHH3E.
HaOIIONEHHEe CIUIOLIHBIX. W JIMHEWYATRIX CIEKTPOB M3JIYUeHHS): CaMOCTOATEIhHO
co0upaTh yCTaHOBKY M3 U3GBITOYHOTO HAbopa 000PYI0BaHHS, OITHCBIBATE X0/ OIbITa H
€r0 pe3yIbTaThl, HOPMYITHUPOBATH BEIBOIHI;

[IPOBOAMTH IIPpH HEOOXOOUMOCTH CEPHIO MPSAMBIX H3MEPEHMH, ONIpenellsia CpenHee
3HAYEHHE H3MepsieMOH BenuuuHbl ((DOKYCHOE paccTosHMe cobMparoledl JHH3bI),
0DOCHOBBIBATH BLIGOD criocoba u3MepeHus (M3MepUTENLHOT0 IprHoopa);

IPOBOAMUTE MCCIECNOBAHUE 3aBHCHMOCTEH (GU3HUECKUX BEIMUHH C HCIOJIb30BAHHEM
OPAMBIX HM3MEPEHMHE (3aBHCUMOCTH TYTHM OT BPEMEHH IIPU DPAaBHOYCKOPEHHOM
IBHOKEHHH 0e3 HayambHOM CKOpOCTH, mepuona KofebaHuil MareMaTHHYeCKOro
MasTHHKA OT AJMHBI HUTH, 3aBUCUMOCTH yria OTpaXeHMs CBETa OT yrjia NaneHus H
yTJa NpEeNIOMIIEHHs OT yria MafeHus): TIaHNpOBaTh UCCNENOBAHHUE, CAMOCTOATENIBHO
cobupaTe  YCTaHOBKY, (HKCHpOBATh pe3yibTIaTbl IOJYYEHHOM  3aBHCUMOCTH
(GHU3MUECKUX BENMYMH B BHIe TaOMHIl ¥ rpaduKOB, JeaaTb BBIBOIBI [0 pe3yibraTam
UCCJIEIOBAHMS;

IPOBOIUTb KOCBEHHBIE HM3MEpeHHs (QH3MUECKMX BENHYMH (CPeAHsIs CKOPOCTh H
YCKOpEHHE TeNa MPH PaBHOYCKOPEHHOM JABH)KCHHH, YCKOPEHHE CBODOIHOTO NaleHHs,
KECTKOCTh MPYIKUHBL, KOSQQUIHEHT TpeHUs CKONBKEHHMs, MeXaHuueckas pabora H
MOIIIHOCTh, YacTOTa W Hepuod KkojeOaHui MaTeMaTH4ecKoro M NPYKUHHOIO
MasTHHKOB, OIITHYecKas CHIa cobuparomiefi JMH3bL, PAmMOaKTHBHBIA  (HOH):
TUIAHUPOBATh M3MEpeHHs, COOUPaTh HKCIIEPHMEHTANIbHYI YCTAHOBKY M BBITIOIHATE
U3MEpEeHust, Clleays IPeIIOKEeHHOH WHCTPYKLKHM, BBIYKCIATL 3HAUCHHE BETHIVHBL U
aHANM3MPOBATh IOJY4YEHHLIE pe3yibTaThl ¢ Y4YETOM 3aJaHHOM TOrPEIIHOCTH
HU3MEPEHHI;

COOMIONAT NpPABMIA TEXHHKM O€30MacHOCTH nHpu paboTe ¢ 1abopaTOpHEIM
0bopynoBaHKEM;



pasIM4yaTh OCHOBHBIE IIPH3HAKH H3YUCHHbIX (QHU3HMHCCKHX MOACTCH: MaTepHANILHAs
TOYKa, abCONIOTHO TBEPAOE TeNO, TOUEYHBIH HCTOUYHMK CBeTa, JIyd, TOHKas IHH3a,
IUiaHeTapHas MOZAeJIb aToMa, HyKJIOHHAS MOJENh aTOMHOT0 #/1pa;

XapaKTepH30BaTh IIPUHIUNGI OEHCTBUS H3YYEHHBIX NpUOOPOB M TEXHMYECKUX
YCTPOMUCTB C ONOPOH HA WX ONMCAHUS (B TOM UHUCIIE: CIUIOMETD, JaTUHKH IOJOKESHHUS,
PaCCTOSIHMS U YCKOPEHHUS, PaKeTa, 3X0JI0T, OYKH, IEPUCKOI, (oToannapar, OnTHYeCKIe
CBETOBOIB], CIEKTPOCKOT, [TO3MMETpP, Kamepa BulbCcOHA), MCNONB3ys 3HAHUA O
CBOMCTBAX QM3NUECKUX SBICHUH U HEOOXOMUMbIE (HI3HUUECKHUE 3aKOHOMEPHOCTH;
HCIIONIb30BaTh CXEMBl M CXEMAaTHYHbIE PUCYHKH M3YUEHHBIX TEXHHYECKHX YCTPOMCTB,
M3MEPUTEIBHBIX NPUOOPOB M TEXHONOTUYECKUX NPOLECCOB MPH PEIICHHH yuebHo-
NPaKTUYECKHUX 3a/1ay, ONTHYECKHE CXeMBI IS IMOCTPOeHUs U300pakeHu# B IIOCKOM
3epKajie 1 cobuparoliel TuH3e;

OPHBOAMTE IpUMEpH! (HAXOAUTh MHPOPMALHMIO O IIpuMepax) MNpaKTHYeCKOoro
HCIOJIE30BAHUS (DU3HYECKHX 3HAHMH B TIOBCEIHEBHOM JKHM3HM AN oOecleueHus
OesomacHocTH mpu obpamieHwr ¢ MpubopaMH M TEXHHYECKHMH YCTPONCTBAMH,
COXpaHEHHs 3HOPOBbSI M COONIONEHHS HOPM DKOJIOTMYECKOTo IIOBEACHHS B
OKpyKarouiel cpene;

OCYLIECTBJIATh MMOMCK HHpOpManuu (Qu3nMueckoro coaepxanua B MHTepHete,
CaMOCTOATENBEHO (OPMYIMPYS MOMCKOBBIM 3ampoc, HaXOOMTh MYTH OIPENEIEeHUA
JOCTOBEPHOCTH IIONYYEHHOH HMHPOPMAIMM HA OCHOBE HMEIOIIMXCA 3HAHHA H
JOTIOTTHUTENBHBIX HCTOYHUKOB;

UCIIOJIB30BATh [IPU BBLINOMHEHHH YYeOHBIX 3aJaHHK HAy4HO-NOMYIAPHYIO JHTEPATypy
(bu3HUEeCKOro ComepKaHMA, COpaBOYHBIE MAaTepHasbl, pecypcsl ceth KHTepHeT.
BIAJETp NPUEMaMM KOHCIIEKTHPOBAHHUS TEKCTa, mpeoOpa3oBaHUsA HMH(QOpPMAlUUH M3
OJHOM 3HAKOBOHM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COGCTBEHHbIE MMCHLMEHHBIE M YCTHBIE COOOLIEHHS Ha OCHOBE HH(OPMAIHH
M3 HECKOJNBKHX HMCTOYHHKOB (U3UYECKOTO COAEpIKAHKS, MyOIMYHO IIPEACTaBIATH
PE3yJbTaThl IIPOSKTHOH KM HCCIeNOBATENbCKON AeITeNbHOCTH, IIPH 3TOM I'PaMOTHO
MCIIOJIb30BATh M3YYEHHBIH NOHSTHHHBIN ammapar H3ydaeMoro pasierna (u3vkd H
COIPOBOX/IATh BBICTYIIEHHE Tpe3eHTanue ¢ ydéToM OCOOEHHOCTEH ayIHTOPHH
CBEPCTHMKOB.
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IMPOBEPSEMbBIE ITPEAMETHBIE PE3VJIbTATBI OCBOEHUA
OCHOBHOH OFPA30OBATEJBHOMN NPOI'PAMMbBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

7 KIIACC

Koga
NIpOBePAEMOT0
pe3yiabTara

1.1

1.4

1.5

1.6

17

IIpoBepsieMble NpeMeTHbIE Pe3yIbTaThl 0CBOEHHsI OCHOBHOM
06pa3OBaTeﬂbH0ﬁ IPOrpaMMbI OCHOBHOTO 0011ero 00pa3oBaHus

HCIIONB30BATh I’I3y‘~leHHbIe TTOHATHA

pa3J'II’ILIE1TI> SABJICHHMSA MO OINHCAHHK) HX xapaKTepme CBOHCTB W Ha

OCHOBE OTILITOB, ﬂeMOHCTpPIpy}OHJ,IIX NAHHOC (bPBPILICCKOB SIBJICHHE

paCHOSHaBaTI: MpOABJICHHUE I/IBYLICHHBIX (1)1'131/11{6CKHX SIBJICHHH B
OKpy»KarollleM MHpE, B TOM HHCIIC (1)H3I'I“I€CKHC gBJIEHUS B NPHPOIE,
NpH 3TOM TEPEBOANUTDL NPAKTHYECKYIO 3aa4dy B y’-l€6HyI-O, BBIACIIATH

CyU_IGCTBeHHLIC CBOIiCTBA (HpIIBHaKIfI) CI)HSHLIGCKI’IX SIBIIEHHH

OMHCHIBATE H3y‘{€HHBIe CBOHCTBA Tell H dmgnqecme SBIICHHS,
HCIOJb3YA (1)!/I3PI'~I€CKI/I€ BEJIM4YMHbI, [IpPH OIMCaHHuHU npaBuano
TPAaKTOBAaTh (PU3UUECKHI CMBICI HCHOMAB3YEMBIX —BENMYHH, HX
0603HAYEHHS W €AUHHLE (H3HYECKUX BEHUHH, HAXOAUTb (POPMYbl,
CBS3bIBAIOLME  JaHHYI  (H3MYECKYIO BEIMYWHY C  ApYrHMH
BE/MMYMHAMH, CTPOMTH TpadHMKM  W3Y4eHHBIX  3aBUCHMOCTEH

(pu?,uqecxux BENHYHH

xapaKTepugoBaTL CBOMCTBA Te, CbI/ISI/IT-IeCKPle SBJICHUSA U IPOLIECCHI,
WCIIONB3YST M3YUCHHBIC 3aKOHBI, npu  S5TOM naBaThk CJIOBECHYIO
(bOpMyHHpOBKy 3aKkOHa M 3anMceIBaTth  €ro MaTreMaTH4CCKOe

BBIPA)KEHHE

OOBSCHATE (bI'I3H‘{CCI{I{€ SIBJICHHS, TIPOUECCHI H CBOHCTBA TeJ, B TOM

yuclie W B KOHTEKCTE CHTyauui IpaKTHKO-OpHEHTUPOBAHHOTO
XapakTepa: BBUIBNSTh [PHUMHHO-CIEACTBEHHBIE CBI3H, CTPOHTH
o6bachenne u3 1 — 2 Jorudeckux Iiaros ¢ omopod Ha 1 - 2
M3y4EHHBIX CBOICTBA (PM3MUECKHX ABICHKH, pM3HUIECKHX 3aKOHA W/

38KOHOM€pHOCTH

pemaTth pvaeTHBIG 38]13‘{11 B Il — 2 ,HBHCTBI/IH HCHOJII)S}/S{ 3aKOHBI 1



hopMyIeL, csmméaromne (1)1/131%116:01046 Be/THUHHL: Ha OCHOBE AHAIW3A
YCIOBMS 3afayd 3arnuchblBaTb KPaTKOE YCIOBHME, MOLCTaB/IATh
(usnuecKue BENHIHHBL B (OPMYIIEl W NPOBOANTH PAcy€Thl, HAXOIHTh
CMpaBOYHBIC AaHHBEIE, HEOOXOMUMBIE MUl PEIICHHS 3a1ay, OLECHHBATD

pe&HPICTI/I'-IHOCTb HOH}/LIEHHOH (bI/I.%I/ILICCKOPI BEJITUYHUHEI

pacno3HaBaTh HpO6H€MbI KOTOpblE MOXHO pemmb an [OMOIIH
(H3MUECKMX METOIOB, B OIMCAaHHH HCCIENOBAHHI  BBIICIATDH
1.8 MpoBepsieMOe  MpEANOJOKeHHe  (TMIoTe3y),  pasiu4aTh H
VHTEpPIIPETHPOBATh TONYYEHHBIH pPe3yNbTaT, HAXOJMTh OMIHOKH B

XO0J4¢ OllbITa, nenaThb BI:IBO,Z[BI II0 €TI0 pe3ym>TaTaM

HpOBOJllrITI: OIbIThl 110 H36H}O£[€HIH-O q)I/ISPILIGCKHX SBIEHMH HIH

. dusnHueckux  CcBo#cTB  Ten:  (OpMyNMpOBaTH  MPOBEPACMBIC

MPEANONOXKEeH s,  CcOOMpaTb  YCTAHOBKY M3 NPEMIOXKEHHOIOo

060py)1013aHm{ 3aMUChIBATH X0 ONbITa U (bOpMyﬂHpOBaTB BBIBOOBI

BBINIOJIHATE HpHMBIe H3Mepcmm C HCIOJB30BaHHEM aHaIOrOBBIX M
1.10 1 poBbIX NpHOOPOB, 3aMHCHIBATH I10KA3aHHS NPHOOPOB C YHETOM

3aaHHOH 216COJ'II-OTHOI/I HOT})CIHHOCTPI PI3M€p€HIH/I

HpOBOIIIfITI: HCCHEOBaHHE  3aBHCHMOCTH  ONHOM  (DU3HUYECKOH

BEJIMYKMHBI OT JPYrod C MCHOAb30BAHHEM IPAMbIX H3MEPEHHH,

y4acTBOBATh B ILIAHUPOBAHHM y4eOHOro HCCIENOBaHUA, cobupath

1.11 YCTAHOBKY ¥ BBITOJIHSTH M3MEPEHHs, CICAYS NPEJJIOKCHHOMY IUIaHY,
> (GUKCHPOBATH PE3yNbTAaTHl TOJNYYEHHOH 32BHCHMOCTH (hU3NUECKUX
BEJIMYHUH B BUJIE IPEAIOKEHHBIK TabMML ¥ rpaduKoB, JENaTh BbIBOIbI

1o pe3yanaTaM HCCJI e,IIOBaHHH

NpOBOANMTE KOCBEHHBIC I/ISMepeHHH CI)I/I?)H‘ICCKIIX BCITUYHH, CJ'ICJZ[}/H

112 HpeﬂHO}KCHHOﬁ UHCTPYKIHNW: ITPpH BBITIOJTHCHHH I/I3MepeHI’IH CO6I'IpaTb
S3KCIEPUMEHTAIBHYIO YCTaHOBKY H BBIUHCIATL 3HAYCHHUE HCKOMOH

BEIHWYHHBI

13 cobnofaTh MpaBHia TeXHHKH Oe30MacHOCTH  IIPH pabore ¢
nabopaTopHbiM 000pyLOBAHUEM

yKasplBaTh [PHHIMIBL  JEHCTBUS VHpH6OpOB H TEXHHYECKHX
YCTpOHCTB, XapaKTepH30BaTh NPUHUIMIBL  ACHCTBHA H3YHEHHBIX
1.14, npubOPOB M TEXHUYECKHX YCTPOHCTB C TOMOUIBIO HMX OMHCAHHA,
HCIIONB3Ys  3HAHMA O CBOfiCTBaX  (HHU3UUECKHX ABIEHHH |

HCO6XOILHMBIC (.I)I'ISIfIT-ICCKHC 3aKOHBI 1 3aKOHOMEPHOCTH



1.15

1.16

1.17

1.18

1.19

8 KJIACC

Koa
NpoBepsAeMoro
pe3yJabTaTa

1.1

1.2

IPUBOAMUTE I[IPUMEPBI  (HAXOOUTh HchopMaumo 0 TmnpuMepax)

NPAKTUYECKOTO MCIO0Nb30BaHHA cbu:mqecxux 3HAHWN B HOBCeﬂ,HeBHOﬁ
JKM3HH  IJTA obecrieyenus 0e30MaCHOCTH NnpH O6paI_L[CHHI/I C
HpH60paMH 1 TEXHHYECKHMH YCT[)OﬁCTBaMI‘I, COXpaHCHHS 310POBbA H

CO6.H}O)1€HI/IH HOPM 3KOJIOTHYECKOTO MMOBEACHNA B Opr‘/Ka}OU_I,eH cpene

OCYILECTBIATE 0T60p MCTOUHHKOB Mchopmaupm B ceTH VHTEpHET B
COOTBETCTBMM C 3aJaHHBIM IIOHCKOBBIM 3alpocoM, Ha OCHOBC
MMEIOILMXCA 3HAHMH KW MyTEM CPaBHEHHs Pa3lMuyHbIX HCTOUHHKOB
BBIIENATs MH(OPMAIHIO, KOTOpas SIBISETCA TPOTHBOPEUMBOH HIH

MOKeT OBITH HEIOCTOBEPHOMH

HCTIOMb30BATH npu BBIMOJHEHHH yqe61;1;1>§ "73ainaﬂniy“1
HayYHONOMYNSPHYIO  JMTEpaTypy  (M3MHYECKOro  COACpKaHWA,
CIIpaBOYHblE MaTepuanbl, pecypchl cerH MHTEpHET,  BIANETH
MpHEMAMH KOHCTIEKTHPOBaHHA TeKCTa, MpeoOpa3oBaHus naGopMaHH

u3 O,HHOH 3HAKOBOI CHMCTEMEI B npyry}o

cO371aBaThb CoBCTBeHHbIE KpaTKue [IHCbMEHHBIE H yCTHbIe coo6LueH1m
Ha ocHOBe 2 — 3 WCTOYHHKOB HMH(OpMAIHHA  (PU3HYECKOTO
coJepyKaHus, B TOM uHcle MyOnuYHO [enaTh KpaTKue COOOILEHHS O
pesyabTaTax [POEKTOB HIH yueDHBIX [icchaeNoBaHHH, MpH STOM
rPaMOTHO HCIIONB30BaTh HM3yYEHHBIH MOHATHHHBIN amapaTr Kypca

(j)H?)HKH COI'IpOBO)K)IaTB BBICTYT[J'I@HIIG HpCBGHTaU,I/ICH

TIPY BBITTOJTHEHNH y‘I€6HbIX HOPOEKTOB H HCCJ’IG}IOB&HI/IH pacnpeﬂenmb

0053aHHOCTH B rpyune B COOTBETCTBUH C I1OCTaBIEHHBIMH 3ajgadyaMi,
cJleHTHh 34 BBIIIOJHEHHEM TlJlaHa ,HeﬁCTBI/Iﬁ, ageKBaTHO OLCHHBATb
COOGCTBEHHBIM BKIAN B JI€ATENBHOCTL  IPYTIIBL, BBICTPAHBATD
KOMMYHHKATHBHOC B3aI/IMO,H€ﬁCTBH€, YUUTbIBAA MHEHHE

OKPYIKAFOUIHX

IIpoBepsieMbie NpeIMeTHbIE Pe3yIbTaThl 0CBOCHU OCHOBHOM
o6pa3oBaTeJbHOM NPOrpaMMbl 0CHOBHOI'O o61ero o6pa3oBpaHu

HCIIOJIL30BaTh MOHATHA

pas3jiu4ath ABJICHHS O OIIHCaHWIO HX XapaKTEePHBIX CBOMCTB H Ha



1.4

1.5

1.6»

1.7

1.9

CYLIECTBEHHBIE CBOWCTBA (npmﬁaxn) cbnymecrmx SIBJICHHH

OCHOBC OIIBITOB, JICMOHCTpHp}/TOHIHX JaHHOE (l)I'IBHT—IeCKOC SIBIICHHEC

paCHOSHaBaTb TMPOSABIECHUE U3YUCHHBIX q)I’ISHLIeCKHX ABJIEHUH B
OKpyXariueM MHpPE, B TOM HHCIIE (bI/BI/I‘-ICCKPIe SIBJIEHHA B IIPHPOIE,

IIPH 3TOM IEPEBOAMTE MPAKTHYECKYIO 3agady B yd4eOHY0, BBIICHATDH

OMNMCBIBATE H3YYECHHBIC CBOHCTBa Tel H cbmuqecmder H];HC;-;HH,
HCIIONBb3YA (bIr‘I3I’IT-ICCKHe BEJIHYHHBI, HNpH OINHCaHHH IpaBHJIbHO
TpaKTOBaTh (bPIBH‘IECKHfi CMBICTT HCMOJIB3YEMbIX BEJIHYHH,
0003HaueHUS U eAUHHUIIBI (i)I/BPI'{eCKPIX BEIIHMYHUB, HAXOOUTH (pOpMyHLI,
CBA3BIBAIOMINEC  JAAHHYIO (bI‘I?)H‘-ICCK}/TO BeIH4YHHY C OpYTHMH
BE€JIHMYHHAMH, CTpOUTH rpacpuxn H3Y4YCHHbIX 3aBHCHMOCTEH

d[')I’I?)HLIGCKHX BEIIUYHH

XapaKTepH30BaTh cBOIiCTRA TCI, (pPIBLi‘-ICCKHG SIBJIEHUST W TIPOLECCDI,
HCIIONB3YsSl HW3YUYCHHBIC 3aKOHBI, IIpH 3TOM JaBaTb CIJIOBECHYIO
Cl)OpMyHHpOBKy 3aKOHA W 3alHCBIBaTh €ro  MaTeMaTH4YeCKOC

BbIPAXCHHE

00BACHATD (1)H3H’{CCKH€ MpOLECChL CBOMCTBa Tel, B TOM YHCIE U B

KOHTEKCTE CHTyalliii I[PakTHKO-OPHEHTHPOBAHHOIO  XapakTepa.
BBIABMATH NPHUMHHO-CIENCTBEHHBIC CBA3H, CTPOUTh 00BACHEHUE H3 1
— 2 JOTHYECKMX [ATOB C TMOMOIIBIO | — 2 H3yYEHHbIX CBOHCTBA

(.1)PI3I/I‘~I€CKHX SIBJ]GHIII/I (1)H3PI‘-I€CKIIX 3aKOHa HIIH BaI(OHOMCpHOCTH

peiarh paC‘-ICTHBIG 3agauM B 2 — 3 meicTBUA, MCIONB3Ys 3aKOHBI U
GopMybl, CBSI3bIBAIOLINE U3UMIECKHE BEIMUHHEL: HA OCHOBE aHA/INM3a
YCIIOBHS 3a[a4H 3alHChIBATh KPAaTKOE yCIOBIE, BBIABIATE HELOCTATOK
NAaHHBIX I8 PEIEHHs 3a1ayd, BbIOMpaTh 3aKOHBI H bopmynbl,
Heo6XOmUMble [l €€ pelleHus, IIPOBOAMThL PacuEThl M CPaBHUBATH
IONyuyeHHoe 3HaueHWe (H3MYECKOH BEeNHYMHBI C  HM3BECTHBIMH

JaHHbIMH

pacIiosHaBaTh HpO6H€MBI, KOTOpbIE MOXHO peliuThL IIpH IOMOILH

CI)H?)HLIGCKMX METOOOB, UCITONb3Yysl OMHCAHHE vccieJoBaHusl, BEIACIATD
IMpOBEPAEMOC NPENNOIIOKEHHUCE, OLIEHHUBATL MNpPaBUIILHOCTH nopAnKa

HpOBe,HCHHH IICCH(‘IILOB&HIIH JenaTth BBIBO/bBI

NpPpOBOAWTE ONBITEI IO H36II}O,E[€HPI}O qm?,uqecxux ABJIEHHH WM

dusmueckux  cBoifcts  Ten:  GOpMyIMpoBaTh - HPOBEPAEMEIC

Hp@monomemm, CO6HpaTB YCTaHOBKy 13 HpCILJ'IO)KCHHOFO
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A1

A3

14

A5

.16

A7

18

ILCHEITB BBIBO/IBI ITO pe3yanaTaM IICCHCILOBBHHH

o60pyn0BaHn${ OTIMCBIBATH XOI OlIbITa 1 Ct)OpM}/HHpOBaTI) BBIBOOBI

BBIMIOJHATH npﬂbee n3mepe1—mﬂ C HCHONb30BAHMEM aHANOrOBbIX
npubOpPOB U IaTYUKOB (PU3MUECKUX BEIHUHH, CPABHUBATH PE3yILTATHI

H3M€]DCHHII ¢ y‘-ICTOM 3aILaHHOI’I 8.6COJI}OTHOH HOFpCHlHOCTII

MPOBOAMTD HCCIIEAOBAHUE 3aBUCHUMOCTH O,H,HOI/I (bI/I?)H'-ICCI\OH

BEIMYMHBl OT APYroM C HCIOJB30BAHMEM IIPAMBIX HM3MEPEHMH:
IUJIAHMPOBATh HCCIeNOBaHKHe, coOHpaTh YCTAHOBKY H BBIIOIHATEL
M3MEpeHys,  Clemys — MPEMNOXKEHHOMY — TaHy.  (HMKCHPOBATE

pe3yIbTaThl MONYyYeHHOH 3aBHCHMOCTH B BHMIE Tabnuil ¥ rpaduKoB,

I'IpOBO,E[I/ITB KOCBEHHBIC H3MEPEHHNSI (bPI?:I/ILICCKIfIX BEITHYHH!
IIJJAHUPOBATH U3MEPCHH, CO6I'IpElTB AKCNIEPHUMEHTAJIEHYIO YCTaHOBKY,
CIeny: HpG,HHO)KCHHOIT{ HHCTPYKUHH, H BLIUMCIATL 3HA4YCHHE

BEJIMYHHBI

coOirofaTh IpaBHia TeXHHKHM 0e30macHOCTH  TIpH pabore ¢
ﬂa60paTOprlM 060pyn0BaHneM

XapaKkTepu30BaTh IPUHIIHIIBI IIGHCTBHSI 113yquH51x an6OpOB H
TEXHHYECKUX YCTPOWCTIB C OIOPOH Ha HX OINMCAHMSA, HCHOIb3YH
3HAHMS O CBOWCTBAX (DM3MUYECKUX sBJICHMH 1  HeoOXomumble

Cl)IfISH‘ICCKHG 3aKOHOM€pHOCTI/I

pacrio3HaBaTth NPOCTHIC TEXHHUYCCKHC YCTpOI/ICTBa H IIBMCpHTCHbele

npubOpHl MO CXeMaM M CXEMaTHYHBIM PHCYHKAM, COCTABIATH CXEMbI
MEKTPUYECKHX lenell ¢ [OCIeN0BaTeNbHEIM H  IapallieibHbM
COCAMHEHMEM DIEMEHTOB, pasiudas yCIOBHblE — 00O03HAYCHHA
3JIEMEHTOB 9neKprIeCl<nx nenel
rIpHBOJme TIPUMEpLI (Haxomm | HHGOPMALIMIO O  TpHMepax)
IPAKTHYECKOrO HCIOJIb30BAHUA (H3HYECKHX 3paHuil B MOBCEIHEBHOH
JKW3HH s obecrieyeHms OesomacHocTH Tpu  obpaulenud €
pHGOpaMH ¥ TEXHMYECKHMH YCTPOHCTBAMH, COXPAHCHNA 3A0POBLA 1
coburoaeHu HOPM 3KOJIOTHUECKOTO TIOBEICHHA B oxpyxca}omen cpeﬂe
OCYILECTBIATH IIOMCK HHQ)opmamm QJM3HL1ecx<oro coflep>KaHMs B CETH
VHTepHET, HA OCHOBE HMCIOIIMXCA 3HAHHHA M nyTéM CpaBHCHHMS
JOTIOMHUTENLHBIX. MCTOYHUKOB BBIIENATH HH(OPMALUIO, KOTOpad

ABIACTCA HpOTI’IBOpC‘IPIBOH WM MOXKET OLITh H€IIOCTOB€pHOH

HCIIOJIB30BAaTh HpH BEITIOJIHEHHH y‘{€6HbIX 3azxaﬁnu Hay4HO-
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9 KIIACC

Kona
NIPOBEPAEMOro
pe3yiabTaTa

1.1

1.4

MONYNAPHYIO JHTeparTypy (QU3MYECKOro COACPKAHUA, CUPABOHHBIC
MaTepuansl, pecypchbl ceTd  MHTepuer; BaaeTb  NpHEMaMH
KOHCIIEKTHPOBAHUSA TeKCTa, NpeodpasoBanus MHGOpPMALMK U3 ONHOH

3HAKOBOIl CHCTEMBI B ﬂpyry}o

cO3JaBaTh COBCTBEHHBIE TUCHMEHHBIE N KpaTKHe yCTHbIC COO6LU.€HMH
060611as MHQOPMALMIO M3 HECKOIBKHX HMCTOYHMKOB (PH3HUECKOTO
comepXKaHust, B TOM HHCIE MNyONMYHO TNPEACTABIATH pPE3YIbTAThI
NPOEKTHOM WJIM  HCCIIE0BATENLCKONH [EATENbHOCTH, TPH  3TOM
IPaMOTHO HCIIONB30BATh HM3YUCHHBIH INOHATUHHBIH annapat Kypca

(bH?)HKH COHpOBO)KlIaTB BI:ICTy"HHCHHC 1'Ip€3LHTaLIHCI/I

Npy BbLINOJIHEHHNH y‘{e6HbIX [MPOEKTOB H I/ICCHG,D,OB&HMH (1)PI3I'I‘-I€CKI/1X
IIpOLECCOB paclpenciiaTb 0053aHHOCTH B rpynIe B COOTBETCTBHH C
[IOCTABICHHLIMH 3ajga4daMu, ClIeguTh 34 BLIIIOJHEHHEM  TUJIaHa
ﬂeﬁCTBHﬁ " KOpPEKTHPOBATD €ro, aICKBATHO OLIEHHUBATEH
COOCTBEHHEBIH BKNAa B [OEITEJIBHOCTHL  IPYHIIBL, BBICTpauBaTh
KOMMYHHKATIIBHOE B3aUMO/ICICTBHE, nposBJIisis TOTOBHOCTD

pasperiaTb KOH(MIUKTEI

TpoBepsieMble NPeIMeTHbIE Pe3yJbTaThl OCBOCHMS OCHOBHOM
oﬁpaaoBaTenbﬂoﬁ MPOrpaMMbl 0CHOBHOT'0 061ero o6pazoBanus

HCIIOJIB30BATDL I’I3y‘{€HHI>Ie TTOHATHA

paznnqa'rb SIBJICHHS I10 OMHCAaHHIO HX XapaKTepHLIX CBOMCTB ¥ Ha

QCHOBE OIIRITOB, }leMOHCTppr}OLLU/IX ﬂaHHOe (i)I'I3I/ILI€CKO€ SBJICHHE

pacno3HaBaT5 HpOfIBJ]eHHG H3Y4YCHHbLIX (L)HBI’ILICCKHX gaBllcHUNH B
OKpYyXXarolleM Mupe, B TOM YHCIIC (1)1'13[1‘-1601(1/16 SIBJICHMS B MPHPOIEL,
Ipy 3TOM MNEPEBOAHTH HpaKTPILwCKyI-O 3amavyy B yqe6Hy}0, BBIACIATH

cymeCTBeHHble CBOIICTBA (HpmHaKH) (bmuqecxcnx ABJIEHHH

OTMUCHLIBATE nqua;mﬂe cBOHCTBA TEN W <bn3mecme SBIICHUS,
HCTONb3ys (H3MUECKHe BENWYMHBI, TP  OIMCAHUK [IPaBUIIBHO
TpakTOBaTh  (U3HUECKMH  CMBICH  HMCIOIB3YEMBIX BEIUYHH,
0603HaUEHUS W eAMHKLIbI (PU3HYECKUX BEIMYHH, HAXOIHWTh (dopMybl,

CBA3GIBAIOIME  OAHHYIO q)umqecxy}o penuuvHy C OPYTHMH



1.5

1.6

1.7

1.8

1.9

1.10

BEIMYHHAMH, CTPOUTD I“pa(pHKH H3YYCHHBIX 3aBHCHMOCTEH

q)muqecxux BEJIMYHH

XapaKTepHBOBaTb CBOMCTBA TeJ, (l)I/I3I/I‘{€CKI/IC SABJICHHUS H l'IpOU,GCCBI
KCIIONB3Ysd H3YYCHHBIE 3aKOHBI, IIpy D2TOM HaBaTh CJIOBECHYIO
(bOpMyJ'[HpOBKy 33KOHa Y 3anMchIBaTh €0 MaTeMaTH4eCKOoC

BbIPaXXCHME

OGBACHATS @1&3&1601@16 npdueccm i CBOHCTBA Téﬂ, B TOM HHCTE I B
KOHTEKCTE CHUTyallil IPaKTHKO-OPMEHTHPOBAHHOrO  XapakTepa.
BBLIBIATE IPHYMHHO-CIE/ICTBEHHbBIC CBA3HM, CTPOUTH 00BICHEHHE 13 2
— 3 JOrMuYecKMX WIArOB C [OMOIIBI 2 — 3 M3YUEHHBIX CBOHCTBA

(bl/[?zl/ILICCKPIX ﬁBﬂeHPIII (I)HSI/I‘-I@CKHX 3aK0Ha UJIn 3aKOHOMepHOCTH

peuiath pacquHme 3ana4u (onupafomuecx Ha CHCTEMY M3 2 -3
YpaBHEHHUit), HCIOIB3ys 3aKOHBI M (OPMYJibl,  CBA3bIBAIOLIME
du3Mueckue BEIMYMHBI Ha OCHOBE aHaNW3a YyCJIOBHA 3aladi
3aMMCBIBATH KPATKOE YCIOBHE, BBIABIATH HENOCTAIOMME MK
U3GBITOUHbIE JAHHbIE, BHIGHPATh 3aKOHbL 11 QOPMYIIbl, HEOOXOTUMBIE

AN pelieHUd, MPOBOOUTH pvaéTbI M OLCHHBATH peaJ'II/ICTPI'-IHOCTb

HOJIy'LICHHOFO 3HAYCHHA @HSHT{GCKOH BEJIMYHHBIL

pacnosHaBaTb HpOOJ’leMbl KOTOPbIC MOMXKHO pemm’rb npy IIOMOLIA
Ct)I/ISI/ILIeCKI/IX METOM0B, HCHOIb3Ysd OMHUCAaHHC HCCclIeA0BaHusA, BbIOCILITh
IPOBEPAEMOL IIPEANOJIOKEHHE, OLIcHHBaTh TIPaBHJIBHOCTD mopstiKa
NPOBELACHMA HUCCIEeNOBaHus, MejaTb BBIBOOBI, PIHTepHpCTPIpOBaTb

pe3yanaT51 H8.6JHOI[€HIIH U OIIBITOB

[IPOBOAMTEL OIIBITBI 1O Ha6HIOﬂ,€HHPO (])mnqucmx ABIIEHHH HIIM
(pU3MYIECKHX CBOMCTB Tel: CaMOCTOATENBHO cobupaTs YCTAHOBKY M3
136bITOUHOr0 HaGopa 06OpyAOBAHMS, OMHUCHIBATH XOJ OMBITA M €TO
pe3ynbTaThl, (HOPMYIHPOBATH BEIBODI

nposéﬂmﬁ npH HéO6k0ﬂHM00TH cepmd MpAMBIX ~ M3MEPEHHH,
omnpemenss CcpeaHee 3HAUCHHE p3MepAeMoil BeNUYUHBL ((OKYCHOE
paccTosiHue cobupatomiedl JTHH3bY), 0BGOCHOBBIBaTh BBIGOP criocoba

H3MepeHH${ (HBMCpHTGHBHOFO HpH60pa)

[IPOBOAMTL HCCNENOBAHNE 3aBHCHMOCTEH hU3HYECKHX BEIHYMH C
HCIIONB30BAHUEM MPAMBIX M3MEPEHHIL: MNaHHPOBATH MCCICNOBAHNC,
CAMOCTOSITeNpHO COOMpATh YCTAHOBKY, (DHKCHPOBATH pe3yIbTATHI

HOquCHHOfI 3aBUCHMOCTH (bHBH‘ICCKHX BEJIMYHH B BHIC TaOIHLIH



14

15

16

17

18

19

Fpa(l)I’II(OB nenaTh BBIBOAEI T10 p€3}/HBTaT8M I/ICCJ'IGJIOBaHI/IH

OpOBOOUTH KOCBCHHBLIC H3MEPCHUA (I)I/IBPILIGCKVIX BEJIMYMH:
IUIaHUPOBATH H3MEPCHU, CO6HpElTB SKCIEPHUMEHTAIBHYIO YCTaHOBKY
W BBIMNOJIHATE H3MCPCHHA, CJCAys HpeﬂHOﬁ(CHHOﬁ HHCTPYKLIHH,
BBIUUCISTL 3HAUYEHHE BEMWYMHbI W aHamM3UpPOBATH IIOJTYHCHHBIC

PE3YJIbTAThl C y"fICTOM 3aJaHHOU HOFpeHIHOCTI/I H3M€p6HPIH

CO6HI-OIIaTb nmpaBuia  TEXHHKH 6e30nawocm npH pa60Te v

na60paTopH51M 060py1101aaHueM

pa3ngn4yaTrh OCHOBHBIE TIPH3HAKH H3YUYEHHBIX Q)PISI/I‘{GCKPIX MO,I[C.TIEI’I
MaTepHalbHasd TO4YKa, abCONMIOTHO TBépﬂ,OC TE€NIO0, TOYEYHBIH HCTOYHHK
CBETa, JIy4, TOHKAA JIMH3a, [JaHCTapHad MOMEJIb aToMa, HYKJIOHHAasA

MOJEJNb aTOMHOTO ;mpa

xapaKTepmoBaTb l‘lpIIHLLIIHbI OeHCTBHA 113yqume HpH60pOB 5
TEXHHYECKUX YCTPOMCTB C ONOpOM Ha HX OINMCaHMs, HCIONL3YA
3HAHMS O CBOMCTBAX (M3WHUECKHX SBICHHI ¥ HEOOXOAHMBIE

(pmnqecxne 3aKOHOMepHOCTPI

HCIIONB30BaTh  CXEMBI M CXeMaTHYHELE 7 pﬁcyHKpI H3yYEHHBIX
TEXHUYECKUX  YCTPOWCTBE, U3MepHTENbHEIX  TTPHOOPOB "
TEXHOIOrMYECKUX IIPOLECCOB MPH pelueHHH yueOHO-NPaKTHUECKHX
3a/1a4, ONTHYECKIE CXeMBI [l MOCTPOCHHS H300P@KEHUH B MIOCKOM
3ep1<aﬂe H co6npa}omeu THH3E

MPHBOAHTL  TTPHMEPEI (HaXO,HHTB IfIchopMauﬁm 0 TpuMepax)
IPAKTHYECKOTO MCMOb30BaHs QU3HUECKHX 3HAHHA B [OBCEIHEBHOM
JKU3HH I ObecrledeHHs 6e30MacHOCTH HpH  OOpalleHHH ¢
pu60paMK ¥ TEXHIYECKUMH YCTPOHCTBAMM, COXPAHEHHS 300POBLA 1

CO6J'IIO)ICHHH HOpM SKOJOIrHYECKOIr o IIOBEACHYS B oxpymaromem cpeﬂe

OCYILECTBIATE IIOUCK HchopMauHH cbmnqccxoro colepKaHHA B CeTH
VHTepHeT, CamOCTOATENRHO — (pOpMymupys TIOMCKOBBIH  3aIpoc,
HaXOOHTh IIyTH  OIpElNeNeHHs  A0CTOBEPHOCTH TIOJTy4EHHOH
pHGOPMALIMM HA OCHOBE WMEIOIIMXCS 3HAHMH M HOMOIHHTEIRHBIX
HCTOUHHMKOB

HCTOMB30BATE npﬁ BBIHOHHCHI'H& yueOHBIX 3allaHdH  Hay4HO-
NOMySPHYIO JMTEPaTypy (HU3HMUECKOro COAEPIKaHMs, CNPABOUHLIC
MaTepuansl, pecypckl cet MuTepuer, BraieTh npuéMamMu

KOHCIIEKTHPOBAHHSA TEKCTA, IPCOOPasoBarid HHPOpMALHH 13 onHoOf
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3HAKOBOM CHCTEMBI B llp}/]"y}O

co31aBarhb COBCTReHHbIE THCHMEHHBIE yCTHbIe coo6meHM${ ”Ha.
ocHOBe MH(OPMAUMM W3 HECKOJbKMX HCTOYHHKOB (DH3HYECKOr0
cojepxaHus, Ny6IMYHO TPENCTABIATh Pe3yNbTaThl MPOEKTHOH HIIM
HCCIIENOBATENbCKOH  OEATENbHOCTH, npu 9TOM rpaMOTHO
HCIIONIL30BATh M3YUEHHBIA MOHATUHHEIN annapaT H3y1aeMoro pasaena
(GU3HKH H CONPOBOXKIATH BHICTYIICHHE IIPE3EHTAlHEH ¢ y4eToM

OCOGCHHOCTCI’I aAyaJHuTOPHUHU CBepCTHHKOB

HpI’I BLIITOJIHCHHUH y"~I€6HI>IX TMpOEKTOB H I/ICCJ'IQHOBHHHPI (bI/I?)IfI‘ICCKI/IX
IIPOLIECCOB pacCIIpeliCIATh 0053aHHOCTH B rpymnie B COOTBETCTBHH C
[MOCTAaBIEHHBLIMHU 3aJadyaMu, CJeIWTh 3a BBITTOJHEHHEM [JjiaHa
JeHcTBHi H KOppPEKTHPOBATH €ero, ageKBaTHO OLICHHUBATH
CO6CTBBHHBIfI BKJIag B OEATEIbHOCTL  TPYIIIILL, BBICTpaNBAaTh
KOMMYHHKaTHBHOE B3aHMOJICIICTBHE, MPOABIIAA I'OTOBHOCTB

paspeniaTs KOH(IHKTEI



TMPOBEPSIEMBIE DJIEMEHTHI COIEPKAHUA

HpOBGpﬂEMble 3JIeMEeHTHI colepxKaHus

CDI/IBI/IKA U EE POJ'[I) B HO3HAHI/IM OKPY}KA}OLLLEFO MMPA

Dusika — HayKa 0 npnpone HBHBHH;{ HpIIpO}IEI
du3uyeckue  ABIEHMS:  MEXaHHYEeCKHe, TEIJI0BbIE,

3J'I€KTpId‘-IeCKI/I€ MATHUTHELIE, CBETOBBIE, 3BYKOBBIC

Duziuecke  BeNHUHHBL I/IsmepeHHe ¢)u3uqecxux
penuunH.  @usuueckue  npubophl.  [IorpemrHocTs

I/I3M6pCHI’IId MC)K,[[YHapO,H,HaH CHUCTEMA elIHHI/II_I

ECTeCTBeHHOHaqubm METO/ [03HAHHA: Ha6n}0,161~me
[I0CTAHOBKA HAay4yHOIrO BOIPOCA, BBIIBHIKEHHE THIOTES,
SKCIIEPMMEHT 110 TIPOBEpke THIOTES, 0OBbICHEHNE

H3.6J'I}O,[136MOFO SABJICHHS

Omnucanye GU3NIECKHK ABNEHUH C ITOMOIIBIO MOJETEH

l;IipékiTnérercKﬁe bé60be : 7

WsMepeHue pacCTOSHUH.

HsMepenue 06bEMa KHAKOCTH K TBEPAOrO Tea.
Omnpe/erieHre pasMepoB MajlbIX Tell.

UsMepenue TeMIIepaTyphl TPH [OMOIH JKHAKOCTHOTO

TEpPMOMETPA H TaT4HKa TCMHCpﬁTy‘pr

HEPBOHAT—IAHI)HBIE CBE,Z[EHI/U{ O CTPOEHI/H/I BEHIECTBA

7 KIIACC
Kon Kour
pa311e.rla 3H€MeHTa
1.1
1.2
1 1.3
14
1.5
2.1
, ]
2.2
2.3

CTpOEHPIE BeliecTra: aToMbl H MOJIEKYIIBI, HX
pa3MeEpkI. OHBITBI, noKa3piBaroIue OUCKPETHOC CTPOEHIC

BCHlCCTBa

,HBH)KCHHC yacTHI] BEIIECTBA. CBsa3b CKOPOCTH
JBHXXCHHA qacTHng C TeMnepaTypoﬁ. BpOyHOBCKOG

JIBMIKEHHE, ﬂpl(’pcpyms

B3aI/IMO)1€PICTBI/I€ 4yaCcTUll BeUleCTBa. HpI’ITH)KCHI/IG Hu

OTTAJIKHMBaHHE



25

2.6

ArperaTHLIe COCTOSAHHUS BGH_ICCTBEL CTpOGHHC rasos,
KUAKOCTEH W TBEPHBIX  (KPHCTAUIMYECKMX)  Tel.
B3auMOCBS3b MEXIY CBOWCTBAMM BELIECTB B pasHbIX
arperaTHeIX COCTOAHMAX M HX aTOMHO-MOJICKYJPHBIM

CTpOGHHCM

OCO6€HHOCTH arperﬂTHblx COCTOSIHHH BOIIBI

HpaKTII'—ICCKHC pa6OTI>I
OueHka [OuaMeTpa aroMa MeTOfOM panoB (€
UCIonb30BanueM doTorpaduii).
OmpiTEl 110 HAOMIOAEHHIO TEMNOBOTO PacUIHPEHUS
ra3os.
OmeiThl 10  OOHApyXeHHIO  OEHCTBHS  CHI

MOJEKYIAPHOTO HpI'ITH)KCHI’IH

IIBI/I}KEHI/IE u B3AI/IMOI[EI/ICTBI/IE TET

(O8]
—

3.2

(U8}
(o8}

W
KN

35

3.6

3.7

(O8]
cQ

3.9

3.10

,JIBH)K@HHI’I PB.CLICT IIyTH H BpeMeHH IIBI’I}KCHI/ISI

PaBHOIICHCTBy}OI_H,af{ CHIJI

MexaHIfI‘{ﬁCKOC ,E[BI/I}KEHI’IC PaBHOMepHOG H

H@p&BHOM@pHO@ ,U,BH)KCHI/IC

CKOpOCTb CpeHHHS{ CKOpOCTB l’IpPi HepaBHOMepHOM

HBH@HHC I'IHepLIIrIH BaKOH HHEpLHWH. B3aIrIMO,U.eIlCTBI/1€
TEJ KaK NpUYMHa W3MCHEHHA CKOpPOCTH IOBIOKCHHA TEJI.

Macca kak Mepa IIHCpTHOCTII TCjla

HHOTHOCTB BELLIECTBA. CB;{3L MMJIOTHOCTH €

KOJIH4YECTBOM MOHCKyn B emmmue 00BEMA BeﬂleCTBa

CHJ'Ia Kak xapaKTepncha B3aIrIMOIICHCTBH${ TE1

Cuna ynpyrocm H 33KOH FyKa I/I3MepeHne CHJIBI C

TTOMOIIBIO HI’IHaMOMCTpa

HBHGHHB TATOTEHHSA M CHIa TKECTH. Cnna TSKECTH

Ha [pyTux nnaderax. Bec Tena. HeBecoMOCTh

Cuna TPCHHSL. TpCHI'IC CKONBJKEHHSA M TPEeHHC [MOKOsI.

Tpemde B npnpo,ue 1 TEXHHKE

CHO)KCHI/I@ CHII, HaHpEiBJ'IeHHI)IX 1o OlIHOI/I HpSIMOIfI

Hpa}{mqecxne paboTsl:

OHpG)ICHCHI/IG CKOpPOCTH paBHOMepHOFO IBHKCHUA




3.11

312

(mapuxa B }KI/IJ]ICOC;FI/I, Monenﬁ 3ne1<rp11qec1<oro
asroMobuias ¥ Tak gnanee). OnpeneneHue CpeaHeH
CKOpPOCTH CKONbXEeHHs Opycka MM IMapuKa IO
HAKJIOHHOWM  rmockocTH. OmnpenefieHHe — IUIOTHOCTH
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOLIHE
3aBHCHMOCTb PACTSDKEHHA (ne(opMalnu) MPYKUHBI OT
npunoKkeHHOH  cuibl.  OIBITHI,  AEMOHCTpHpYIOLIHE
3aBHCHMOCTb CHJIbI TPEHHMSI CKONBXKEHHUs1 OT BEca Teja H

xapaKTepa coanKaca}oumxc;{ HOBerHOCTeH

(I)II?)I/I‘IGCKHG SIBJIEHHS B IIPHPOOE: TIPHMEPDHI ,Z[BIDKGHHH C
Pa3JIMYHBEIMK CKOPOCTSMH B WUBOI W HEXMBOH npupoae,

,II@I’ICTBI/IC CHJIBI TpeHIr‘IH B HpHpOII@ W TEXHHUKE

TeXHI/ILIeCKPIC yCTpOIICTBa ,HPIH&MOMCTP, I'IOI_I,HJHHHIIKII

I[ABJIEHI/IE TBEPIH)IX TEH }KI/I,HKOC TEI’I 41 FA3OB

4.1

4.3

4.4

4.5

4.6

47

4.8

49

Hpaxmqecxue pa6OTBI

,ZLBBHGHHG TBep,ILOFO TEa. CHOCO6I:>I YMGHBIJ_IGHHH H

YBEIHYCHUA OaBJICHHA

JlaBneHue rasa. 3aBUCHMOCTh JIaBJICHNA Ia3a OT 00nEMa,

TEMITEPATyPEI

Hepe,uaqa JaBJICHHS TBepLLbIMPI TElaMH, )KHL[KOCTFIMII "

rasamu. 3axoH Ilackans. HHeBMaTH‘{eCKHe MalllKMHbI

3aBHCHMOCTb lIaBHeHHH KHIKOCTH  OT rny6qul
I'napocTaTydeckil mapanokc. Coo0bmaroimecsa cocyapl.

FI/II[pElBJ'II/ILIeCKHB MEXAaHHU3MBbI

ATMocdpepa 3eMH11 H aTMocq)CpHOG ﬂaBneHHe HquHHbl

CYLIECTBOBAHMS BO3IYIIHOH 00OIOUKHU 3emin. OMBIT
Topputenau. 3aBHCHUMOCTb aTMOC(QEpHOro faBilenud OT

BBLICOTHI Ha)l ypOBHEM MOpPS

I/I3MepeHHe aTmoccbepHoro naBneHm HpPI60pr TUts

I/IBMGpCHI/IH aTMOCQ)LpHOI“O ,E[B.BHGHHS{

Z[GHCTBHe KUJKOCTH M Tasa Ha HOFPY)KGHHOC B HHX
teno. BelTankuBaiomas (apXxMMezoBa) Cuia. 3aKOH
ApxumMena

[TnaBanue Tem. B03L(yxonnaBaHMe



4.10

4.11

MCCHGL[OBEIHHBi jaBlicHMocm Brecé 7}enaﬁB Bomr:” of
00béMa MOrpyx€HHOH B OKMAKOCTb 4YacTH TeJa.
OnpeneneHye BEITATKUBAROLICH CHITBL, JEHCTBYIOIEH Ha
Teno,  HorpyxéHHoe B OkuOkocTe.  IIposepka
HE3aBUCHMOCTH BBITANKHBAIOWIEN CHIIBI, AEHCTBYIOUIEH
Ha Telo B JKUOKOCTH, OT Maccel Tena. OTBITEL
JEMOHCTPHPYIOIIEE  3aBHCHMOCTH  BBITATIKHBAIOLICH
CHIIBI, AEHCTBYIOLIEH Ha TENO B JKMAKOCTH, OT obbéma
NOrPY)XEHHON B JKUIKOCTH 4acTH T€jla M OT INIOTHOCTH
xkugkoctH.  KoHcTpyHpoBaHue — apeoMeTpa  HIH
KOHCTPYMPOBAaHHE  JIOOKH W ONpEIENCHHE eé

l"py3OHO,[[’b€MHOCTH

@I’IBHHGCKH@ SIBJICHHA B TIpUPOACL: BAHSAHHE
aTMOCCbepHOl"O HaBJICHHMA HA KUBOU OpraHu3M, JjaBaHNe

pBIO

TexHuueckue YCTpOMHCTBa: CcoO0OLiaouecs COCy/el,
YCTPONCTBO ~ BOAOMPOBOJA, THOPABIHYECKHH  Tpece,
MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOH Hacoc,

apeoMeTp

PABOTA MOU_[HOCTB SHEPIUA

5.1

52

53

5.4

55

56

57

5.8

5.9

Mexanmeckas pa60Ta

MeXﬂHH‘IGCKaﬂ MOLL[HOCTI)

[lpocThie ~MEXaHW3MBl: pblyar, 0OmOK, HAKIOHHAA

TMIIOCKOCTB. HpaBHHO paBHOBCCHﬂ pbmara

HpHMeHeHPIG npaana paBHOBGCI/IH pbmara K 6nor<y

«Bonotoe IpaBUIO»  MEXAHWKH. Koaqp(imuueHT
TIOJIE3HOTO JeHcTBHA MEXaHH3MOE. ITpocTeie

MEXAHHW3MEI B 6BITy MU TEXHHUKE

HOTCHHH&HLH&H BHLpFPIH Teia, HOHHHTOFO Han 3CMH€H

KHHCTHLICCKHFI BHCPFI/IH

HOJ’IHaH MeXaHHuecKas JHEprus. 3aKOH H3M€H€HI/I}I u

COXpaHCHHA MeXaHH4ecKoH SHEPIUH

TpakTnueckue paboThl:

OnpeﬂeneHne pa6OTbI CHJIbI TPEHNUA npu



PaBHOMEPHOM  JIBIDKEHHHM Tefla [0  TOPH3OHTAIbHOH
nosepxHocTu. Mccnenopanue ycnoBui paBHOBECHs pbldara.
Wsmepenne KI1Jl HakmoHHOH MaockoCTH. M3ydeHue 3akoHA

COXpPAaHCHHA MEXAaHHIECKOH SHEPTHUH

®usznueckHe SBIEHHS B TMPUPONE: pBIYard B TEle

5.10
YyeNoBeKa
TexHHYECKHE YCTPOHCTBA: pblYar, IIOABIIKHBIA
5.11 HEeNonBMXHbLIH OIOKH, HAKIOHHAs I1JIOCKOCTH, IIPOCThIE
MEXAHU3MEI B OBITY
8 KIIACC
Kon Kon
TTpoBepsieMble 31eMeHThI COAEPKAHUA
pasjeia 3JleMeHTa
TETUJIOBLIE ABJIEHUA
OCHOBHbBIE  TIOJOKEHHA MOJEKYISIPHO-KHHETHYECKOH
61 TEOpMM CTPOCHHs BellecTBa. Macca H  pa3Mephl
Monekyn.  OmpiTel,  [OATBEPKAAIOIIHE  OCHOBHBIC
TOJIOXKEHHA MOJIEKY/ISPHOKHHETHIECKOH TEOPUH
Mogens  TBEPAOro, IKHIKOrO M ra3o00pasHOro
6.2 COCTOSHHI BeulecTBa. KpucTalndeckue W aMOpdHBIE
b
Tena
OGpsCHEHHE CBOHCTB ra30B, JKHAKOCTEH M TBEPIBIX TET
6 6.3 Ha OCHOBE TIONOXKEHMIl MOJEKYJIIPHOKHHETHUECKOH
TEOPHH
6.4 CMauppanye ¥ KallWJUISIpHBIC SBJICHHA
6.5 TennoBoe paciiipeHHe 1 CxaTue
Temneparypa. CBsi3p  TeMIepaTypbl €O CKOPOCTBIO
6.6
TEIIOBOTO MBHKEHHS YaCTHII
Buytpennsa sueprus. Criocodbl U3MEHEHHS BHYTPEHHEH
6.7
SHEPTHH: TeTionepeaaya i COBEPIICHNE paboThl
Bumsl Teruiomepeaauy: TErIONpPOBOIHOCTE, KOHBEKIIHA,
6.8

U3JIy4CHHC



6.9

6.10

6.11

6.13

6.14

6.15

6.16

6.17

Komnuuectso  TEOIOTHI. VaenpHad

TEeTI0EMKOCTD

BEILIECTBA

TenooOMEH M TeMJOBOE pAaBHOBECHE. YPaBHEHHE

TEI1080r0 OanaxHca

[InaBneHUE U OTBEpICBaHHC KpHCTalIH9ICCKHX BCIECTB.

VY aenbHas TEIs10Ta [JIaBICHH

[apoo6pazosanue W  Konjaencamws.  Ycmapenme.
Kurienvie. YpenbHas — Temiota  mapooOpasoBaHMs.
3aBHCHMOCTb TEMIIEPaTyphl KHIIEHHS OT aTMOC(EepHOro

OaBJICHHUA

 Bnaxnocts Bosmyxa
7 “éﬁéprﬁﬁtmnm;ma. YﬂeﬁbHaﬂ TeiﬁnéTé;rgpé}lﬁé
Hpﬁﬂuunﬁ paboTel Vl;erlHOBbIXr rﬂgmjarTérneﬁ Kﬂﬂ
TErUIOBOrO [BMraTens. TeruioBble JBUraTeNn ¥ 3allliTd

OKpY’KarouleH Cpesibl

3akoH coxprarkrlrem;;{ 154 nbeﬁpaﬁleﬁm 3H:eprﬁu B Trenrngsmx
nporieccax
Vnrli)aKTIrI;—IeCKHe péGOTBI:
OnpiTel 10 OOHapyXeHWI0  JEHWCTBHA  CHII
MOJIEKYJISIPHOTO TPUTSIKCHHUS.
OnbITHl 1O BHIPAIIMBAHHIO KPHCTANIOB IIOBapEHHOI
COJTH MJIH caxapa.
OneiThl 110 HaOMIOASHHUIO TENMIOBOIO pacllMpeHKA
ra3oB, YKMAKOCTEH H TBEPIBIX Tell.
OnpeseneHye 1aBieHNA BO3yXa B OanyoHe WIpHLa.
OnBITh, AEMOHCTPHPYIOIIHE 3aBUCHMOCTD ABJICHHA
BO3[yXa OT ero 00pEMa M HArpeBaHus MM OXJIAXACHIA.
IIpoBepka THIIOTE3b] JIHHEHHOH 3aBUCHMOCTH IIHHBI
CTONGKMKA JKMIAKOCTH B TEPMOMETPHYECKOH TpyOKe OT
TEMIIEPATYpPBI.
Habnronenue H3MeHeH s BHyTpeHHell SHepruy Tena B
pe3yIBTATE Terionepeaadr i paboThl BHELIHUX CHIL.

Vccrenopamue  sBIeHMss — TEIIOOOMeHa  IpH



CMEIIHBAHMH xonon;{oﬁ H fép;meﬁ B(;Ilibl.
Ompenenenne KOJIMYECTBA TEIUIOTHI, MOIYYEHHOIO
BOMOH Mpu TerooOMeHe C HarpeThiM METaNTHYeCKHM
UMTHHIPOM.
Ornpesienenne yaenbHoi TernnoéMKOCTH BellecTBa.
KccnenoBanue NpoLecca HeapeHus.
OnpeneneHue OTHOCUTENBHON BIAXXHOCTH BO3AYXa.

OnpeneneHHe yﬂeanom TEMJIOTHI TIAaBJICHHA JIbAA.

DusMueckue SBICHHA B pupone HOBerHOCTHOC
HAaTsHKEHWE M KamWULIpHble SBJIEHHS B IIPHPOIE,
6.18 KPHCTJLIBL B MpHpose, uanydenne ColHua, 3aMep3atne
BOLOEMOB, MOpCKie Opu3bl; 0OpazoBaHKe poCkl, TyMaHa,

WHEA, CHEra.

 Texunueckue yéfpoﬁéTBa: rzanlgnnﬁpbi WanM;apf;I.
MCII0J1b30BAHMS KPHCTAJIOB, JKHIKOCTHBIA TEPMOMETD,
6.19 OAaTUMK TEMIIepaTypbl, TEpMOC, CHCTEMa OTOIUICHHA
JIOMOB, TMIPOMETpHI, TICHXpOMETp, laposas TypbuHa,

JBHUTAaTeJib BHYTPEHHETO cropaHm.

BHEKTPHLIECKI/IE i MAFHI/ITHBIE HBHEHI/UI

7 1 3H€KTpH3aHH${ Tel. ,[IBa po,ua aneKTpnquKux 3ap;1n013

B3aIIMO,IL6HCTBIIC 3apPSDKEHHBIX  TEIL 3aKOH KyHOHa
7.2 (3aBHCHMOCTH CHJIBI B3aMMOJICHCTBHIS 3apKEHHBIX Tel OT

BECJIHWYHHEI 3ap;mo13 H paCCTOHHHF{ MEXIOY TCHaMI/I)

3neKTpnqec1<oe TnoJe. HanpﬂmeHHOCTL 3HeKTpH‘{CCKOTO
7.3 nons. [IpHHLHN CYNEpHo3HIMM SJIEKTPHYECKHX nosnem

(Ha Ka4eCTBEHHOM YPOBHC)

HocuTenn 2IeKTPUYCCKHX  3apAnoB. DreMeHTapHbIA

7.4 yeKkTpruecKkuil 3aps. Ctpoenue aroma. [IpoBOAHAKH H
L[I/ISJIGKT]DI/IKI/I

7.5 o 3aKOH coxpaHeHm DIICKTpPIT—IeCKOI“O 3ap5{)1a7

76 | 3HeKTpI«1qec1<m71 TOK. YCHOBI«m ymecnsosamm

JJIEKTPHYECKOTr0 TOKA. M cTOUHHMKH TOCTOSHHOIO TOKA



HeticTHA 3IEKTPHYECKOTO TOKa (Tenunosoe,

7.7 XMMUYECKOE, MarduTHOe). DIEeKTPUYECKHH TOK B

KU IOKOCTAX MU ra3ax

Onektpuueckas uUerb. Cuia Toka. OJIEKTPHUYECKOE

7.8
HanpshKeHNe
. 7C0H7p(7)TIfIBH6HIfi6 7HpOBOJ1H71;I;a; o gf'neﬁrr;Hoe
. COHpOTHBHeHHe BEILIECTBA
7.10 | 3aKOH Oma ISt yqaCTKa LeTTH 7
11 Vﬂocne,ﬁ;)i}z;fenbﬁoe H napanneanoe &)ﬁ:ﬁuHeQﬁe
. l'IpOBOIIHHKOB
Pa60Ta H MOIIHOCTh BHLKTpHLIeCK;)FO WTOK:VBV.. 3akoH
7.12
Ihxoyns — Jlenna
713 - 73H€KTqueCKHC ueny u HOTp€6HTéHH 3JleKTpHHGCKOH
. SHEPTHHU B OBITY. KOpOTKOG 3aMBbIKaHHE
"HOCTOHHHI:IC MarHHTBI. ﬂBzanﬁoaeucmne HOCTOﬂHHbIXV
7.14
MarHuTOB
715 N MérHHTﬁde noﬁe. Mrérm&moér rnc;nweﬁ 3éMn1i H €ero
' 3HAYEHHE IJI XKH3HKM Ha 3eMIIE
716 Oﬁﬁ;ﬁ 3pCTé}18.. MarﬁLITﬁoe nronéi3nrerkTpﬁt{ecr<cr>ro TOKa.
' [TpuMeHeHWEe 3IEKTPOMArHHTOB B TEXHHKE
i[réflCTI‘SI;; VIVI”a.I“I;IiI"Vlr“HOI“O T10J1s1 Ha rﬁp(r)liaon;nﬂcw C TOKOM.
717 DJIeKTPOBUIATENb MTOCTOSHHOTO ToKa. MCrIop30BaHNe
. 3MEKTPOABUraTeNeil B TEXHMYECKHX YCTPOMCTBAX M Ha
TpaHCIopTe
dﬁbﬁbl d)apéneﬂ. Hrsneﬁmé” riaﬁiekerdriwammH'ofd
7.18
uuaykiuu. [Ipasuno HeHua
BHGKTporeHepaTop Cnoc66bi 7 honyqulwm
7.19 SMEKTPUUECKOH  DHEPrHu. DiekTpocTaHUMu  Ha
BO300HOB/ISIEMbIX HCTOYHHMKAX SHEPTHH
eraVKTHLIeCKI/IeVpa6OTbIZ o
7.20 ONBITEL IO HAGMIOAEHIHIO SMEKTPH3ALMH Tell MHIYKLHeH

M IIpH COI'IpHKOCHOBCHHH.



I/IccﬁéizildBaHHer VV,[[VCI\;IC;[BI/IH 3né1¥1‘pnﬁréi(:1<orwow Héﬁﬂ ”Ha'
IIPOBOIHMKY U AU3JIEKTPUKH.

Cbopka ¥ mpoBepka pabOTHl DIEKTPUYECKOH LTI
IIOCTOSTHHOI'O TOKa.

V3MepeHHe ¥ peryIHpoBaHHe CHIIBI TOKA.

W3MepeHue H peryinpoBaHHE HalpsKeHUs.
Hccenenosanue 3aBUCUMOCTH CUIIBI TOKA, HIYIIEro 4epes
PE3UCTOP, OT COMPOTHBIEHHS PE3UCTOPA M HATIPSKEHHS
Ha PE3NUCTOpeE.

OnsITH, JIEMOHCTPHPYIOILHE 3aBHCHMOCTD
3JEKTPHYECKOr0 CONPOTHBACHHS TIPOBOJHHKA OT CTO
IUIAHBI, TUIONIAH TOTIePeYHOro CEUeHUI U MaTepHana.
[IpoBepka mpaBuna CIOKEHHS HANPSKEHHM  TPH
NOC/IEIOBATENLHOM — COEIMHEHHH [BYX  PE3HCTOPOB.
IIposepka mpaBuia AJis CHJbl TOKA NPH MApanjienbHOM
COCMMHEHMH  pesucTopoB.  OmpeneneHMe  paboOTHI
3JEKTPUYECKOro TOKa, MOYIIero d4epe3  pesncTop.
Onpenenesvie  MOIIHOCTH  3JIEKTPHUECKOTO  TOKa,
BBIZENAEMON Ha pesncTope. Mccnenopanue 3aBHCUMOCTH
CUIBl TOKA, HAYLWIEro 4Yepes JaMIIO4Ky, OT HalpsKeHHA
Ha Heit. Onpenenenne KI1/I narpesatens. Mccnenosatme
MArHMTHOIO B3aHMOACHCTBHA ITOCTOSHHBIX MarHuTOB.
V3ydeHne MarHMTHOTO I10JIS IOCTOSHHBIX MAarHWTOB IIPH
wx o0bemvHEeHMM W pasmeneHuu. FlccrnenosaHue
meifcTBHA DIEKTPHYEeCKOro TOKA HA MATHMTHYIO CTPEIIKY.
OmBITE, JEMOHCTPHPYIOIINE  3aBUCHMOCTH  CHIIBI
B3aUMOACHCTBUA KaTYIIKK C TOKOM W MarHuTa OT CHIIbl
Toka M HalpasieHMs TOKa B KaTymike. Msyuenue

HeﬁCTBPIﬁ MArHUTHOTO IOJNA Ha IMPOBOIHHK C TOKOM.

KoHucrpyupopanue U H3y4eHHe paboThl
TEKTPOABUTATENLS. WsmepeHue KIIA
3MeKTpONBHTaTENbHOH  ycTaHOBkM. — OmBITBL - 1O

HMCCIIEAOBAHUIO ABJICHNUA BHCKTpOMaTHHTHOﬁ HHIYKIHH!



9 KUIIACC

Kon

paznena

7.22

Kox snementa

MEXAHI/I‘{ECKI/IE SIBJIEHUS

8.1

8.2
8.3

8.4
8.5
8.6
8.7

88

HCCIIEea0BaHnue W3MEHEHHH 3HaueHHI H HaHpaBHeHHH

I’IH}IYKH,I’IOHHOI“O TOKa

CDI’I3I’ILICCKH€ SBJIEHHS B [PHUPOAC: SMCKTPUUCCKHC

SBICHUA B  arMocdepe, DJIEKTPHUYECTBO  IKHBBIX
OpraHE3MOB, MATHHTHOE TI0J€ 3eMIIH, Opeiid MOI0COB,

POJIb MATHUTHOTO [10J1 J15 XKH3HHU Ha BGMHC, IIOJIAPHOC

CHAHHC

TexHuueckne yCTpOHCTBA: BIEKTPOCKON, aMIIEpPMETD,

BONILTMETP, PEOCTAT, CYETUHK 3IEKTPHUECKOH SHEPTHH,
3JIeKTPOOCBETHTENbHBIE — NMPUOOPBI,  HArpeBaTENbHEIC
3JIEKTPONpHOOpHL (IpuMepsI), JIEKTPUUECKHE
IPENOXPAHUTENH, 3IEKTPOMArHUT, 3JIEKTPOABHUIaTClIb

[IOCTOSHHOIO TOKA, reHepaTop MOCTOAHHOIO TOKa

MexaHPI‘-IGCKOC OBHXKCHHE. MaTepHaﬂbHaﬂ TOYKA.

Cucrema oTcuéTta

OTHOCHTCHBHOCTB MeX&HquCKOFO )IBH)KGHHF{

PaBHOMepHOC HpﬂMOHIIHCIIHOG I[BI/I)KCHHG

HepaBHomepﬁoe I'[pHMOJ'IHHeI/IHOC OBWKEHHE.

Cpe,lle[F{ H MIHOBEHHAasI CKOpOCTH TENA npH

HepaBHOMepHOM IIBH)KGHIIH

YCKopeHIAe PaBHoyCKopeHﬁoe TIPAAMONIHHENRHOE

JJ,BI/I)KCHIIG

CBO6OILHO€ naﬂeHne OHbITbI Taﬂnneﬂ

PaBHOMepHoe I_I,BH}KCHHG no Opr)i(HOCTI'I Hepnon )51

JacToTa O6p8.HJ,€HHH. JIuueniags u yTrjioBasd CKOPOCTH.

HGHTpOCTpeMHTEHbHOG ycxopeHne

HBpBbII/I 3aKOH HbIOTOHa



8.9
8.10
8.11

812

8.13
.14
8.15
8.16

8.17

8.18

819

1820
821

Bpali€HUI. MoOMEHT CUIIBI. I_IGHTp TSHKECTH

SHGPTI/II/I

Bropoti 3akon HeroToHa

Tpemn 3aKOH Hb}OTOHa
Hpnﬂunn cynepnomunn CcUl
Cuna ynpyrocm 3a1<0H FyKa

CHJ'Ia TpEeHHUs: CHIa TpCHHf{ CKOJIBEXKEHHUS, CHJIa

TPECHUA ITOKO, )Ipyme BId,E[bI TPCHHUA

Cuna TS2KECTH M 3aKOH BCCMHpHOFO TATI'OTCHIA.

YCKopeHne CBO60,E[HOF0 naJIeHNs

I[BM}Kerie TIaHeT BOprr ConHua [epBas

KOCMHYECCKasd CKOpOCTB HGBLCOMOCTB H HCpCprBKH

PaBHOBGCHe MaTepHaHBHOH TOYKH. A6COHI—OTHO

TBGp,Z[OC TEJI0

PaBHOBCCI/Ie TBGpJIOl"O TENA C 3aernneHHou OCBIO

I/IMHyJIbC Tena. H3M€H6HI/IC HMHynbca I/IMnynbc CHJIBL

3akon coxpaHeHm nmnynbca

PBaKTI’IBHOC JBHXKCHHE

MexaHqucxaﬂ pa60Ta H MOLHHOCTB

PaGota cum TAKECTH, ynpyrocty, TpeHus. CBssb

3H€pFI/IH U pa60T51

HOTGHHHEUH:H&H BHCPTPISI T€Nna, MOAHATOTO Hal

HOBerHOCTBPO 3€MJ'IH

HOTGHU,I/IELHBHBJI 3H6pFI'I${ cxaTon pr}KI/IHbI

Kunetnueckas HEPIHsl. TeopeMa 0 KHHETHYeCKoH

?)aKOH COXpaHCHI/IH MexaHHU4YeCcKoi 3HCpTHI’I

Hpaxmqecxue pa60Tbl

Ompenenenne cpelHen CKOPOCTH CKOJIBXKEHH: Opycka
MM JBIDKEHHS [apHKa M0 HAKIOHHOH IUIOCKOCTH.
Omnpenenedne yCKOPEHHs Tela MPH PaBHOYCKOPEHHOM
IBIOKEHUH [10 HAKJIOHHOH IJIOCKOCTH.

HcenenoBanie 3aBMCHMOCTH ITyTH OT BPEMEHH TPH
paBHOYCKOPEHHOM JIBIKeHHH 6e3 HavalIbHOM CKOPOCTH.

[lpoBepka TUIOTe3bl: €CHH IPH DPaBHOYCKOPCHHOM



8.28

MEXAHI/I‘IECKI/IE KOJIEBAHI/IH 1 BOHHbI

9.1
9.2

9.3

94

9.5
96

9.7

MIPYXHHHOI'O MasgTHHKaA

anKéHMM 63 HawaTbHOF ck&poéﬁq IyTH oTHOCHTCA
KaKk paj HEYETHbIX yycen, TO COOTBETCTBYHOLIHE
IIPOMEXYTKH BPEMEHH OMHAKOBBI.

UccrnenoBanie 3aBUCHMOCTH CHIIBI TPEHHSA CKOJIBKCHHSA
OT cCcumsl HopMmanbHOTO maBleHus. OrnpeneneHue
xko>(puumenTa TpeHus ckompxeHus. OnpenencHue
xECTKOCTH npyxkunbi. Oupernenesue pabOTBl  CHIBL
TpeHHs TpH paBHOMEPHOM JBMXKEHHM Tena MO
rOpH30HTATBHON HoBepxHOCTH. OnpeneneHue pabOTH
CHIIBI  YOPYrocTH  TIpH  ToabéMEe  Ipy3a  C
MCIIOAb30BAHMEM  HETMOABHXKHOIO M TIOABHIKHOTO

0JI0KOB

(DI”ISHLIGCKHC SIBJICHUS B HpIIpO)le HpPIJ‘IHBbI H OTIIHBBI,
IOBIMKECHHE IIJIAHET ComngeyHoit CHCTEME], peaKTHBHOC

OBHIKEHHE )KHMBBIX OpFaHHSMOB

TCXHPI‘-ICCKI/IC }/CTpOI”ICTBa. CIiMAOMETD, OaTYKMKH

TMOJIOMKEHH I, PACCTOAHUA U YCKOpEHHs, PAKCTBI

Kone6aTeanoe anxceHHe OCHOBHbIe xapaKTepMCTnKu

KoiebaHui; NepuoL, 4acToTa, aMHJ]HTy,ELa

MaTSMaTH‘-ICCKHH )54 pr)KHHHBIH MassTHHKII.

HpeBpameHHe SHEPTHHU IIPH KOHGGaTCJH)HOM IlBI/I)KCHHIfI

3aTyX8.}OHJ;H€ KOHC68HHH BBIHY)KILCHHI)IC Kone0aHus.

Pe3onatc

Mexanuueckye BonHbl. CBOHCTBA MEXAaHUYECKHX BOJIH.
IIpoJonbHBIE U TONepeyHble BOJNHBL JUIMHA BOJHBL H
CKOPOCTh €& pacrnpocTpaHeHus. MexaHH4ecKHe BOIHEI

B TBCpILOM TEJIE, celicMHYECKUEe BOJIHBI

3Byk rpOMKOCTb ¥ BBICOTA oByKa OTpameHne 3By1<a

”I/IHcppaszK H yanp%ByK

HpaKTquCKHe pa60TI>1.
OnpezenieHse  4acToThl M TEPHOIA KoJieOaHMH
MaTEMATHUECKOTO MaATHHKA.

OnpeﬂeneHHe yacTOThl u nepuoia koJyiebanuH



I/Ié:CHC,HOBa;{rlr/IC 7 333;101,11;10@14» rmne’pﬁc;nam ;onéGE{HHﬁ
N [ONBEIHEHHOTO K HHMTH Ipy3a OT [NHHBl HMTH.
MccnenopaHde 3aBUCHMOCTH  rniepiona  KonebaHuH
NPYKUHHOTO MaATHHKAa OT MacChl Tpy3a. ITpoBepka
HE3aBHCHUMOCTH nepuosa KonebaHuk rpysa,
TIOJBEIIEHHOTO K HMTH, OT MacChl Tpy3a M JKECTKOCTH

pr>KIIHbI I/I3MepeH11e yCKOpCHIIH CBO60,HHOFO na,ueHnﬂ

(DI/ISPILICCKHC SBJIEHUST B NMpUPOLIE: BOCI'IpPlS{TI/Ie 3BYKOB

9.8 JKHBOTHBIMH, 3EMICTPACEHHC, celCMHMUYECKHE BOIJHBI,

yHaMH, 3XO

TeXanecxue yCTpOI/ICTBa 3X0JIOT, UCIIOJIL30BaHNE

9.9
yJIbTPa3ByKa B OBITY U TEXHHKE

3HEKTPOMAFHI/ITHOE HOHE 44 SHEKTPOMAFHI/ITHBIE BOHHbI

LY

0.1 SHeKTpOMarHHTHoe TOTIE. 3H€KTpOM8rHHTHbl€ BOJIHBIL. 7
' CBoiicTBa JIEKTPOMAarHUTHBIX BOJIH
10.2 ol Hllca.na aneﬁTpOMarﬁliTHblx BOH; 7
1037 7 737H€KTp0M731“HI/ITHa51 NpHpoJa CBETA. Ckopocfb CBETA.
' BounHoBsIe cBOMCTBA CBETa
10 - 7 i hpaxmqécxne pé60ﬁ;1:7 S
10.4 U3yyeHue CBOHCTB  3IEKTPOMArHMTHBIX — BOIH €
IOMOLIIBI0 MOOHIBHOTO TeNe(OHa
B CDH3HLIecr<ne 7ﬂBH€HHVHi B Hp;IpOIle 7 6;Iongmqécr<oé
10.5 IEeHCTRUE BHJUMOIO, yALTPapUONIETOBOIO 151
. PEHTIEHOBCKOTO H3JTy4eHHH
" 710 6 B TekHi;{eckHé yéTrpOIu/ICTBaZ N ncnoﬁr;soBaﬁHe
' 3H€KTpOMaFHHTHbIX BOJIH ﬂﬂﬂ COTOBOH CBA3H
B CBETOBI:IE HBHEHI/I}I 7
11.1 queBa;I MOZEND CBefa I/ICTqumm CBET4 7
112 b HpHMOHIIHGIIHOC paCHpOCTpaHGHHC cBeTa W
1 . 3 o OTpaxceHne cBeTA. Tnockoe 3epf<ano 3akoH O'rpaxéemm
‘ cBeTa
114 Hﬁéﬂo&meﬁne cBera. 3aKOHW npreﬁo;wnierﬁm CBeTa.

[TonHoe BHYTPEHHEE OTPKEHHE CBETA

115 | Tunsa. Xb)l AydeH B TUH3E



11.7

11.8

11.9

11.10

11.11

12.1

OHTH'—ICCKEUI CHCTEMA dgcyroanrlapam MHKpOCKOHa u

TElecKona

I'ma3 kak OITHYECKass CHCTEMa. BHHBOpy’KOCTb H

AaJIIbHO30PKOCTDH

Pa3HO)K€HH676éHOFO CBETA B cﬁex;p. OHBITBI HI:};)TOHEL. |
CrnoyxeHue CIeKTPaibHBIX UBETOB. JucIepcus cBeTa
Hpa1<TI»1qé<;i<1-1e pa6ofbl: . R

HccnenoBanue  3aBUCHMOCTH  yrila  OTPaXKEHMA
CBETOBOTO J1y4a OT yria MageHus.

W3ydeHue xapakTepUCTHK HM300pakeHUs NpeIMeTa B
TUTOCKOM 3€pKalle.

VccnenoBanue 3aBMCHMOCTH  yrijla [IPEIOMIIEHHA
CBETOBOIO Niyya OT yIja MajeHHs Ha rpaHHue «BO3AYX —
CTEKIION.

[Monyuenre U300paKEeHHH C MTOMOLIBIO cobupatollen
JIMH3BL.

OnpeneneHre GOKYCHOTO PacCTOSHUA U OMTHYECKOH
CHJIBI COOMpPAIOILEH JTHH3BL.

OnbITHI 110 PA3N0KEHUIO O810r0 CBera B CIIEKTP.

OmBITEl IO BOCHPHSATHIO LIBETA TIPESAMETOB MPH HX

HabnrooeHHH qepez LIBCTOBLIC cbuanpbl

(DI/IBI/ILIGCKHC SIBJIEHUS B MpUpoOLe: 3aTMCHHUA COJ'IHLIa H

HYHLI BETa TEJ, ONTUYECKHE SBJIEHHA B aTMocq)epe

(uBer Heba, pecbpaKunﬂ paﬂyra anam)

TCXHH‘-IECKHE ychOHCTBa. QUKH, NEPUCKOTI,

(prToaHnapaT ONITUYECKHUE CBCTOBO,[[I)I

7. N KBAHTOBbIE HBHEHI/I}{

OneITH Pe3ep(1)opﬂa u nnaHeTapHaﬂ MOZeNb aroma.
Mogens aToMa Bopa

7I/Icnyc1<amle H nornomemle CBETa ATOMOM. KBaHTbI
JlunelyaTele CHCKTpBI

Pam{oaKTHBHOCTL Am;cba OeTa- U raMMa- II3J‘Iy"-IeHH}I

CTpoeHne aTOMHOTO  Alpa. HyKJ'lOHHaﬂ MOJLelb

aToMHOro Anpa. M30Tombi



12.11

HpaKTquCKHe paooml

PaguoakTuBHbie mpeBpamieHus. llepuon mnonypacnana

AaTOMHBIX ;mep

Hneprle peaxkuu. 3aKoHH! coxpaHeHHﬂ 3ap51110130ro u

MacCOBOTI'O HHCEL

9H€pl"ld${ CBSI3H ATOMHbBIX ﬂ,ﬂep CBFIB‘I:- MacChbl 1 3Hepr1«m

PCaKLIHH CHUHTE3a U JICJIICHHA H,r_[ep I/ICTOT-IHI/IKI/I 3HEpPTUH

Conuiia 4 3BE31

SlnepHast oHepretmka. JledcTBHE  PalMOAKTHBHBIX

HSHy‘IGHHH Ha XHBBIC OpFaHI«BMBI

HabnromeHue CIUIOMIHBIX U JIMHEHYATBIX CICKTPOB
H3ITYYCHHA.

HccnenoBanue TPEKOB: M3MEPEHHE 3HEPTHM HaCTHIbI
[10 TOPMO3HOMY IyTH (110 hoToTpadusmM).

W3mepenue pa}lI/IoaKTI/IBHOFO Q)OHa

(Dmmecme ameHMS B npnpo,ue © ecTecTBEHHBI
PaarOaKTHBHBIN dos, KOCMHUECKHE JYHH,
pafHOaKTHBHOC HW3JyudeHHe IIPHPOIJHBIX MHHEPANoB,
AeHCTRUE PpaJMOAKTHBHBIX M3NydeHWi Ha OpraHH3M

YCJIOBCKA

Texauueckue YCTpOﬁCTBaI CIICKTPOCKOII,

PIHlII’IBI/IlIyaJTBHBIﬁ JNO3UMETp, Kamepa BunbwcoHa



IMMPOBEPSIEMBIE HA OI'3 IO ®U3UKE TPEBOBAHMS K
PE3YJIBTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJILHON
IMMPOT'PAMMBI OCHOBHOI'O OBILIET'O OBPA3OBAHMS

Kon
NpOBEPsIEMOTO
TpeOoBaHHus

o
-

(08}

IIpoBepsieMble TpeGOBaHHS K NPeIMETHLIM Pe3yabTaTaM

6230B0r0 yPOBHS OCBOEHHUSI OCHOBHOH 00pa3oBaTe/IbHO#
~ MporpaMmsl OCHOBHOI'0 oﬁmero 00pa3oBaHusi HA 0CHOBE CI)FOC

[MonuMmanne ponr  GU3MKM B HAaydyHOM  KapTHHE  MHpa,

chOpMHPORAHHOCTL 6a30BbIX IPEJCTABICHHH O 3aKOHOMEPHOH CBA3H
¥ TO3HABAEMOCTH SBIIEHHI IPUPOJABI, O pOJM IKCIEPUMEHTA B
¢usuke, o cucremoobpasyroweli pomi (QU3MKH B pPA3BUTHH
€CTECTBEHHBIX HAayK, TEXHHKH H TEXHONOrui, 00 3BOMOLHH
(U3MUECKHX 3HAHMI M HX POJAM B LETNOCTHOH ECTECTBEHHOHAyJHOH
KapTHHE MHpa, O BKJIale POCCHICKHX M 3apYOeXHBIX YUEHBIX-
(GU3NKOB B pasBUTHE HaykH, OOBACHEHHE TPOLECCOB OKPYKAIOLICTO

MHDPa, paBBI’ITI'IC TEXHUKH ¥ TEXHOJIOTUH

3H8.HH${ 0 BHAAX MaTepHH (BCLL[CCTBO H HOHC) 0 ,HBPDK@HHII Kak

croco6e CyLIeCTBOBAHMS MATEPHH, 00 aTOMHO-MONEKYIIAPHOH TEOPHH
CTPOEHHA BElIeCTBa, O (HU3HUECKOH CYLIHOCTH SBIEHUN HPUPOABI
(MEXaHHYECKHX, TEILUIOBbIX, JICKTPOMATHUTHBIX M KBAHTOBBIX);
YMeHHE pa3iIaTh SBJICHHUS 110 ONHCAHUIO HX XapaKTEPHBIX CBOHCTB H
HA OCHOBE OMBITOB, AEMOHCTPHPYIOIIMX AaHHOE (PU3HYECKOE ABICHHUE!
YMeHHE pacro3HaBaTh NPOSBICHHE H3YHEHHBIX QH3HYECKHX SBIIEHUI
B OKDYKAIOIIEM MHpE, BBIAENAA HX CYIIECTBCHHbIC CBOMCTBA

(HpH3HaKH)

BﬂaﬂeHHe OCHOBAMM TIOHSTHHHOTO anmnapara H CHMMBOJIHYECKOTO

SA3BIKa @HBI/IKH M WMCIIONB30BaHUE HUX i PEIICHHA y‘~I€6HBIX 3a1ay,
YMCHHEC XapaKTepHU30BaTh CBOICTBa TEl, Q)HSI'I‘{GCKHG SIBJICHHA H

npoueccu HCHOJB3YA CI)YH,ZLB.MCHTEUI]:HI:IC H C-)MI'II/lpriLIGCKIle 3aKOHbI

yMeHHC OMHMCHIBATH M3YUCHHBIC CBOMCTBA TeN U (1)1’13HLI€CKH€ SBJICHHA,

I’ICHOIIbSyﬂ (beIBHHCCKHE BEJIHYHHBL

Bna)leHHe OCHOBaMM METOAOB Haylmoro MO3HaHHUs C yquOM
cobmoieHus mpaBuil 6e30IacHOro Tpyaa: HabnropeHune QU3UUIECKIX
SIBJIEHHH:

YMEHUE CaMOCTOSATEIIbHO CO6PIpﬁTb JKCMNECPHMEHTAIBHYIO YCTaHOBKY



3 Eéﬁﬂb;owﬁaéopa o6ob§ﬁ&3amﬁ HOVHHC"EIVD}VIKH;IH, OTIHCHIBATE %oﬁ
OIbITA W 3aMKMCHIBATH €0 PE3ybTaThl, POPMYIHPOBATE BIBOALL,
IpOBeeHHE NPAMBIX B KOCBEHHBIX H3MEPEHHH PU3HM1ECKHX BEIHUMH:
YMEHHME IUIAHMpOBATh M3MEpEHHs, CaMOCTOATENBHO — COOHpaTh
OKCMIEPUMEHTANBHYFO  YCTAHOBKY MO  MHCTPYKUHH,  BBIUHCIATH
3HAYeHHE BEIMUYMHBEl M aHaJM3UPOBATh IONYYEHHBIE PE3yIbTAThI C
yuéTOM 3alaHHOMH ITOTPENIHOCTH Pe3yIbTaTOB H3MEPEHHH;
NMPOBENEHHE  HECHOXHBIX  SKCIEPHMEHTANbHBIX  MCCIICLOBAHUH;
CaMOCTOATENLHO COOMpAaTh  9IKCIEPMMEHTANbHYIO  YCTAHOBKY H
OpOBOIAMTDL  MCCNEOBaHHE [0 HHCTPYKLMH,  IPCHCTaBIATH
[ONy4CHHBIE 3aBUCHMOCTH (DU3MUECKHX BEIHUMH B BHAE Tabmuil U

Fpa(bI'IKOB, YUNUTBIBATE IIOTPEIIHOCTH, ACJIaTh BBIBOJPI [10 PE3yabTaTdM

HccielIoBanusa

[loHWMaHWe  XapaKTepHBIX  CBOMCTB  (Qu3MUecKux — MoZeNeH
(MaTepuanpHas TOYKa, aOCOMIOTHO TBEPAOE TENO, MOJIEHH CTPOCHHA
ra3zoB, JKMAKOCTEH M TBEPABIX Tel, IulaHeTapHas MOMdENb aToMa,

HYKJIOHHaA MOOejib aTOMHOTO H,Z[pa) H yMEHHE NPHMEHATE HX AJs

00BsICHeHHS HU3HUECKUX HpoueCCOB

YmeHue O6’bHCH5{Tb (bmnqecxne npoueccu M CBOHCTBA TeJ, B TOM
yucae W B KOHTEKCTE CHTyaUMd NpakTHKO-OpHEHTHPOBAHHOTO
XapakTepa, B YACTHOCTH, BBIABIIATE NPHUHHHO-CIENCTBECHHBIC CBAH 1
CTPOUTEL 0OBACHEHUE C ONOPOH HA H3YdeHHBIE CBOHCTBA bU3UIECKHX

HBHGHHH (I)I’IBI/I‘—ICCKHC 3aKOHEI, 321KOHOM€pHOCTI/I U MO,Z[GJ]H

YMeHHe peiarts pacquHme 3amayn (Ha 6a36 2 3 ypaBHeHHH)
HCTIONB3Ysl 3aKOHBI W (DOPMYJNIBI, CBA3BIBAIOIIMC —(DH3HHECKHME
BENMYMHBL, B UACTHOCTH, 3alMCHIBATL KpaTKOE YCIOBHE 3alad,
BBIABIAT HENOCTAIONIME NAHHBIE, BRIOHpaTh 3aKOHBI H (POpMYIEL,
HEOGXOMUMBIE Ul € pEIlEHHMs, UCTIONb30BaTh CIIPAaBOUHbBIC NAHHBIC,
[IPOBOJMTE pAcuéThl M OLEHMBATh PEATHCTMYHOCTH TIONYHEHHOTO
3HAYEHHS (PH3MUECKOI BEJHUMHBL; YMEHHE OMpPENENiTh pasMEpHOCTS

CDHBH‘IECKOH BEIIMYMHEI, HOJ'Iy‘ICHHOI/I HpI/l pCLHeHHPI 38,&8‘11'1

Vente XapaKTepHBOBaTb MpUHIUOB  AEHCTBHA TEXHHYECKHX
YCTpOHCTB, B TOM uHCIe OBITOBBIX MPHOOPOB, 1 MPOMBILIICHHRIX
TEXHOIOTMYECKUX IIPOLECCOB [0 HX OTMCAHHIO0, HCIONB3Ys SHAHKUA O

cBOMCTBaX CbHBIIT-IGCKHX ABAEHHH M« HeoOXogUMEIe q.)H3H‘-I€CKI/I€



10

11

3aKOHOM€pHOCTH

VYMeHHe HCIIOIb30BATH 37‘1;1{1«1;'17”0" ®H3H‘J€CKM;( ;IBne;m;; é‘
[OBCENHEBHOM IKM3HM JuI  obecmedeHus 0e30MacHOCTH  IpPH
obpamennd ¢ OblToBBIMH  mpufopamMM  H TEXHHYECKHMH
YCTpOHCTBAMH, —COXpaHeHWst 300POBbA M  COOMIOACHUT HOPM
IKOJOrMYECKOTO IIOBENEHHUS B OKPYXKAIOIIEH Ccpele; NOHMMaHHe
HEeoOXONUMOCTH NPUMEHEHHsS NOCTIKEHHH (QH3HKH H TEXHONOTHH

OJIsd paI_IHOHaHBHOFO l'[pHpO,HOI‘IOJH:ESOBaHI/I}I

OneIT MOMCKAa, npeo6pa3OBaHm{ U Hpe,[[CTaBJ'IeHHH HH(bOpMaHHH

(DU3HYECKOTO COMEpKaHHs C HCIIONb30BaHHEM HH(QOPMALHOHHO-
KOMMYHHKATHBHbBIX TEXHOJOFMH; yMEHHE OLEHHBATh NOCTOBEPHOCTD
MONyYeHHOHM HHOPMAIMH Ha OCHOBE MMEIONIMXCS 3HAHMH M
JOIMOMHUTENbHBIX ~ MCTOYHMKOB,  yMEHHME  HCIOJb30BaThb  IIpH
BBITIONHEHWM ydUeOHBIX 3alaHHi Hay4YHO-TIONYNAPHYIO JIUTEPaTypy
(pU3MUYECKOTO COJEPIKAHUS, CIPABOYHbIE MATCPHAIbl, PECYPChl CETH
WurepHer; BnageHue 0a30BbIMH  HaBbIKAMH npeobpa3oBaHus
uHpOpMalUMK W3 OFHOH 3HAKOBOHW CHCTEMb!l B IpYTyto; YMCHHE
CO31aBaTh COBCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOLICHHS Ha

OCHOBE nmbopmaulm M3 HECKOJIbKHUX HCTOYHHKOB



INEPEYEHb 5JIEMEHTOB COJAEPKAHNS, TIPOBEPSIEMbBIX HA OI'D
IO ®U3UKE

Kon ‘ HPOBepﬂreVMI?I?l”Z)’J]eMeHT CO/IEpKAHHA ) 7
1 MEXAHWYECKUE SBJIEHUA
L1 ‘MexaHqucxbe I[BI/I)KGHHC | MaVTVepnaanaﬂr Toyka. Cucrema  orcucra.

OTHOCHTENBHOCTE JBHXCHHUA

PaBHDMEpHoe W HEPAaBHOMEPHOC IBUKCHUE. CpelIHSIH CKOpPOCTh. ®0pMyna HJIsA

BBIYMCIICHHS CpeHeH cKopocTH: vV = S/t

PaBHOMepHOE NpsiMONIHMHEIHOE NBHXKEHHME. 3aBUCHMOCTh KOOpAMHATBI Tejla OT

BPEMEHH B CITy4ae PABHOMEPHOTO MPAMOIMHEHHOTO JABMIKCHHUA!
V=X, +
1.3 x(7) =Yg~ Uxf'

Fpa(bmcn 3aBUCHMOCTH OT BpPEMECHHM LI MHNPOCKUMH CKOpPOCTH, ITIPOCKUIMH

NCPEeMEeILIEHHs, TMYTH, KOOpPAHHATHI TIPH PaBHOMEPHOM HpHMOHHHCﬁHOM

IOBHXXCHHUH
RS

3aBHCHMOCTH KOOpAWHATEl Tejia OT BPEMEHH B Clydac paBHOYCKOpeHHOFO

HpﬂMOHHHef;IHOI"O JABHXKECHHS!

CDopmynLI A7 NPOCKUMHA MNMEPEMEIICHHA, ITPOCKINHU CKOpOCTH H NPOEKUHNH

YCKOPEHHUA TIPU PAaBHOYCKOPEHHOM HpHMOJ'II'iHef;IHOM OBHXEHHH!

[ )

1.4 s:\,(r)zuh-maf%

v (O =vy, +a. -,

a (D) =camst,

bl bl

N U:I; - Ui,\‘; :2ax5.‘:
rpachKH 3aBUCHUMOCTH OT BpeMeHH ISt ]—IpOeKL[HH yCKOpeHHH, HpoeKuHH
CKOpPOCTH, IIPOEKIIHUH HepeMemeHHS{, KOOpHHHaTbI InpH paBHOYCKOpeHHONI

l'IpHMOJ'lHHei:IHOM JABMIKCHHH

Cpo6onHoe mnamenue. Popmynbl, ONKCHBaONME CBOOOAHOE NaaeHue Tela Mo

1.5 BCPTHKAIH (ILBI/DI(GHHC TE€la BHH3 HWIH BBEPX OTHOCHUTCJIBHO ITOBEPXHOCTH

3eman). ['paduky 3aBUCHMOCTH OT BPEMEHH [/ IPOEKUHH YCKOPEHHA,



OPpOCKLIHMH CKOPOCTH HW KOOpAHHATBI IIpH CBO60,£[HOM nmageHmuu Tejna IIo

BEPTUKAH

CKOpOCTB PaBHOMEPHOro INOBHKEHUSA TEjaa IIO OKPY>KHOCTH. HaﬂpaBHEHHC
CKOpOCTH.

d)opmyna I71s1 BBIYHUCICHHA CKOpPOCTH 4Hepe3 paanyc OKpPYXHOCTH W ICPHON

oOpaleHUs:
L= 2nR
T
JIleHTpocTpeMUTENBHOE yckopeHHe. HampaBiennme IEHTPOCTPEMHUTENBHOTO
16 yckopenust. @opMyna A1 BEIYUCIEHHS YCKOPEHHS:
2
a._= v
"R

(Dopmyna, CBs3bIBAIOUIAA NEPHUOA U HacTOTY O6p8.Hl€HI/IH:

Vo= F

ISl BEIYHCIEHUS IITTOTHOCTH!

Macca. IlnotHOCTE BewecTBa. Popmyna

iil

17 P77
1.8 Cuia — BekTopHas Gusnyeckas pennuuHa. CroxeHne Cui
1.9 Slsneunune nnepipu. [lepssiit 3akon Herotona

Bropoii 3axon HetoToHna:

F-m-a
1.10
COHANPABIEHHOCTh BEKTOPA YCKOPEHNs TE/a H BEKTOPA CuJIbl, IEHCTBYIOLLCH HA
TENOo
Bzaumogerictaue Ten. Tpetiii 3akon HeroToHa:
I
i TpeHue MoKos U TpeHHe ckonbkeHus. PopMyia Juisl BEIYHCIIEHNS MOLYJIA CHITBT
12

TPEHUA CKOJIBKCHUA:



1.13

1.14

1.15

1.16

1.17

1.18

F_=u-N

,[[e(bopMaupis{ Tena. S}rﬁpyﬁ{e u Heyﬁéyrlziei rﬂecbopMaupm. 3akoH yNpyro
nedopmanyu (3axoH ['yka):

F=kAl

BCGMHpHOC TACOTEHHE. 3aKOH BCEMHPHOT'O TATOTCHHA!

Fog.mom

A R ‘

Cuta TSKeCTH. yCKOpCHI'IC CBO6OHHOFO naJcHMA.

CDopMyna OIS BRIYHUCIIEHWS CHJIIBI TAXKECTH BOIU3H ﬂOBCpXHOCTPI 3eMiu: F= mg.
ﬂ,BI’DKCHI/Ie TIJIAHET BOKPYT COJ'IH]_la. HepBaﬂ KOCMHUECKasA CKOPOCTb.

HeBeCOMOCTb H Heperpy3KH
I/IMnym;c Teja — BEeKTOpHas (bmnqecxaﬂ BENHYMHA.
B=m0

UMnynbc CUCTEMEI TEI. I/I3MeHeHMe PIMHyJIBCB. I/IMHyJ]bC CHIIBI

3aKOH COXPaHEHHS nmnynbca s SaMKHyTOI/I CHCTEMBI TEll
=m0, iU, =const

PeaktupHoe OBHXXCHHE

—x- el o [ _ o - _ - e — - - -

Mexannueckas padota. @opmyna s BEIMUCTEHHs PabOTh! CHIIBL:

A=Fsoosx

Mexanuueckas MOUIHOCTb:

w=4
t

KuHneTHueckas ¥ HOTeHUManbHas sHeprusa. QopMyrna Uil BRIMHCICHUA
KUHETHYECKOW SHEPIrHHu:

-
E =——
2

&

b o~

TeopeMa 0 KMHEeTHUEeCKOH SHEpPryH. CDopMyna J1J151 BRIUMCIICHHS MOTCHUHAJIEHOH



1.19

JHEPruM Teia, HOAHATOIO

Han 3emIén:

E_=ingh
.Lgp i &

Mexanuyeckas SHEPTHA:

3aK0H COXpaHEHHUs MEXaHHIECKOH JHEPrHu. @opMyna IJIsi 3aK0HAa COXpaHEeHHs

MeXaHH4YecKou SHEPTYH B OTCYTCTBHE CUJI TPCHHA! F = const.

HpeBpameHHe MeXaHUYIeCKOoH 3HCpFI/II’I HpI'I HaJIWYHH CHIIbL TpCHI/IH

HpOCTbIC MEXaHH3MBI. <<3OHOTO€ MIpaBHJIO» MEXaHHKH.

Prryar. MomesT cunel: M - FL

VYcioBre paBHOBECHS phlyara.

M +M, +..=0
[TonsuxHBIN ¥ HenoaBmwkHbIH Omoku. KITJI MpocThIX MEXAHH3MOB,

*i] — ‘%‘Dﬂeﬁm
‘Aﬁl’l‘pa'qeﬁiﬁﬁﬁ

HaBnenue TBEPOOro TETA.

CDopmyna IJI BBIYUCIICHUA JaBJICHN TBép,HOl"O TCIa:

p="
£ S“

]__LaBHCHHC rasa. ATMOC(I)GpHOG HaBJICHHC.

rPI,ﬂpOCTaTH‘{CCKOG JaBJjicHHE BHYTPH KHIKOCTH.

CDopMyna 151 BRIYMCIICHUS AaBIICHHAA BHYTPH JKUIKOCTH:

' P=pgh+ P

3aKkoH Tackans. Fn,upeuanuqecmm mpecc

3aKOH Apxnmena. CDopMyna O OHpCHGJ’ICHHH BLITaJ'IKHBaI'OI_U,GH CHIIBI,

JeHcTRyoLEeH Ha Teno, MOTPYKEHHOE B XKUAKOCTh I1IH T'a3:

F_A_{;(XA :ng

yCHOBHC TiJlaBaHys TEIa. HJ’IaBaHHC CynooB 4 BOSIIYXOHH&B&HHE
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Mexanndeckue koneGaHus. AMILIMTYAa, T[EpPHOA M UacToTa KoneOaHHil.

dopmMyina, CBA3LIBAIOILAS YACTOTY U NEPHOJI KONeOaH !

1
V==
T

Maremarnueckuii W TpYXHHHBIH MasTHHUKW. [lpeBpaiienne SHEPTHM IIPH

KonebaTelIbHOM IBYKEHUH

3aTyxa}oume KOJ‘IC6aHH}1 BbIHy}KLLeHHBIe KoneGaHm Pe30Hch

MCXB.HI’ILIGCKI/IC BOJIHBI. HpO,HOJIBHbIC H HOHCpe‘IHbIC BOJIHBI. ,/IJ'IIIHa BOJIHBI H

CKOPOCTH PactpoCTPaHEHHs! BOJHBIL:

A=v-T

3By1< FpOMKOCTb H BbICOTA 3By1<a inaxcemie 3By1<013011 BOJIHbI Ha rpaHnue
IByx cpen. UHdpazByk u yJ‘IBTpElSB}/T{
Hpaxnzuwec;\ue pd65m bl

W3amepeHue cpenHedl MIIOTHOCTHM BELIECTBA; apXx1MMeLOBOH CHIIbL; JECTKOCTH
NPYKUHBI, KO3Q(UIMEHTa TPEHUS CKOIBKEHUS; paboThBl CHJIBI TPEHMSA, CHIIBI

YIIPYTOCTH; cpefHell CKOpOCTH ABMXKEHWst OpycKa 10 HAKJIOHHOH IJIOCKOCTH,

LYCKOPCHUA 6p}/CKa npd JABMKEHUH TIO HAKJIOHHOW MJIOCKOCTH; 4YacCTOTHI H

nepuopa koyebaHui MaTreMaTMYeCKOro MasTHHKa; 4YacTOThl W IepHola
KoneOaHUi MIPY)KMHHOTO MasTHHKA; MOMEHTa CHJIBI, AEHCTBYIOLIEro Ha perdar;
paboThl CHJIBI YIPYrOCTH TpPH MOABEME Ipy3a C TOMOILBIO HETONBIXHOTO
6rnoxa; paGoThi CHIbl YIPYTOCTH MPU MOABEME TPy3a C INOMOLIBIO MTOABIKHOIO
OmoKa.

VccnenoBanve 3aBHCHMOCTH apXHMEIOBOH CHIII OT 00BEMA MOrpyXKEHHOMH
YACTH Tella U OT IUIOTHOCTH JKHAKOCTH; HE3ABUCHMOCTH BBITANKHBAIOIIEH CHIIBI
OT MAccChl Tela; CHIIbI TPEHHS CKOIBKEHHA OT CHJIbl HOPMAIILHOTO NaBICHHA H OT
pOJa MOBEPXHOCTH, CHIbI YIPYTOCTH, BOSHHKAKOIICH B MPYXKHHE, OT CTCICHU
neOpMaIK [PyKHHEI; YCKOpeHUsa GpycKa OT yria HaKJoHa HalpaBiAfollel;

nepuona (qaCTOTBI) xoneGaHHi HUTIHOTO MAajATHHMKA OT JJIMHBI HHTH, nepuona

NKOHCGaHHI\"I NPYXXHHHOIO MasgTHHKA OT Macchl rpysa u SKECTKOCTU MNPYKHUHBL,

HCCIegoBaHHEe HE3aBMCHMOCTH IIEpHOJAaA Kojebaniii HHUTIHOrO MaATHHKa OT

Macchol Irpysa. HpOBepKa YyCIOBHUA paBHOBeCHH pbiqara

Dusiveckue sgrenu 6 npupoae IIPUMEPHI ILBI/I)KGHI/I}I C pa3IHYHBIMH
CKOPOCTSMH B XKHBOH ¥ HEXHBOH NPHPOJE, AeHCTBUE CUIIBI TPEHHS B IIPUPOAC H

TEXHHKE, MPUIHBBEI M OTIHBLI, ,E[BH)KGHI/I@ [1aHeT COHHG‘IHOH CUCTEMEI,
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2

o

[\

pPEaKTHBHOE BMIKEHHME XHMBBIX OPraHU3MOB, phlUari B TeJE YEIOBEKa, BIHIHHE
aTMOC(EepPHOro [NaBjeHWs Ha KUBOH OpraHH3M, [1aBaHHE pblO, BOCIPHUATHE

3BYKOB JKHBOTHBIMH, 3EMIICTPACEHUE, CeCMHYECKHE BOJIHBI, I_IYHaMI/I X0

Texnuueckue vcmpoucm@a CIIMJOMETp, NATYHKH I1OJNOKEHHS, paCCTO;IHHﬂ H
YCKOPEHHMs, OUHAMOMETpP, TOXMIIHITHUKH, PAKEThl, pbIYAT, IIOABMXKHBIH U
HEMONBIKHBIH OJIOKM, HAKJIOHHAS IUIOCKOCTB, IIPOCTHIE MEXAHH3MEI B OBITY,
coobImaronyecs cocyapl, YCTPOHCTBO BOAONPOBOJA, THAPABIMYECKHH Mpecc,
MaHOMETp, OapoMeTp, BLICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJOT,

HCIIONb30BaHKE yanpa313y1<a B 651Ty U TEXHUKE
*TEIUIOBBIE HBHEHH}I |

OCHOBHEIE  MONOMEHHS MonexcynﬂpHo—KnHeTw{eCKoﬁ TEOPHUH  CTPOEHHMS
BelecTBa. Mozenu TBEPIOTO, XKHUAKOrO i ra3o06pa3Horo COCTOAHMH BEIIeCTBa.

KpHCTaLnnMLIeCKHe U aMop(prle Tena

ILBI’DKGHI/IG yacThul  BEIIECTBA. CBHBB CKOpOCTH  IOBHIKCHHA gactug C

TeMIIepaTypoH. EpoyH0B01<0e ,uBmceHMe nndxbymm

CMEl‘{I/IBaHIfIC H KaHHHHHprIE SABJICHHA

TermOBoe pacmnpeﬁne U CIKaTHE

TenHOBoe paBHOBBCHe

BH}/TpﬁHHﬂﬂ SHEprus. PaGora u Tennonepeﬂaqa Kak CHOCO6bI HM3MEHEHUS

BHyTpeHHeH 3H€pFHH

[N .

BI’II[LI TGHHOHCpCHa‘-II/I TGHHOHpOBO)IHOCTB KOHBCKIHA, PIBHy‘JeHHe

HarpeBaHne U OXJIaXIeHHe Tel. KomlquTBo TEIJIOTHL. y]_"[eIILHaSI

TETJIOEMKOCTD:
O=cm{t,—1;)
3aKOH COXpaHeHHs 3Heprid B TEIUIOBBIX IIpOLEccax. YpaBHEHHE TEIIOBOTO

Oananca:

O +0;, +..=0

Wcnapenne M koHOeHcaius. M3MeHeHHe BHYTPEHHEH JHEPTMH B [POLECCE
‘ucriapeHuss M xonzgescauud. KuneHHe —KHAKOCTH. VYaenbpHasa TejoTa

napoobpasoBauus: L = Q/m

Bna/xﬂocn, Bo3nyxa
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3.5

3.6

b

[InaBnenne u KpucTaiu3anysi. W3MmeHeHHE BHyTpeHHCﬁ SHEPIrun IIpH

NJIaBJAE€HHWH W KPUCTALIH3ALIHUHN. yﬂeﬂbﬂaﬂ TCILNOTA 1J1aBJICHMA!

,_QO
A==
i

BHyTpEHHHH SHEPrus CropaHus TONIHBA. yﬂeJH)HaFI TEII0Ta CropaHus TOIIHNBaA:

q = O/m

HpHHLIHHBI pa6OTI>I TEIUIOBBIX ABHIATENEH. KH,ZI TENI0BOTO IBUTaTEd

HpaKmLmecmte pa6ombz

*UsmepeHne ynenbHOW TEMIoéMKOCTH METAIMYECKOro LHIMHAPA; KOJIMYECTBA
TCIUIOTH], TOJYYEHHOr0 BOJONH KOMHATHOW TeMIepaTypbl (QUKCHPOBAHHON
Macchl, B KOTOPYH ONYIUEH HarpeThld UMJIHHAP; KONMYEeCTBA TEIUJIOTHI,
OTIAHHOTO HArpeThIM IHIMHIPOM, [OCNE OIYCKaHHS €ro B BOJLY KOMHATHOM
TEeMIEPaTyphl; OTHOCHUTENLHOH BI&XHOCTH BO3AyXa; YIENBHOH TEIIOTHI
niaBaeHus nbna. McciaegoBaHne H3MEHEHHs TeMIeparypbl BOAbI  OpH
Pa3IMYHBIX YCIIOBHMAX, SBIEHHS TEMIO0OMEHa MpH CMELIMBAHWH XOJIOOHOW H

FOpH‘-ICH BOIBI, l'IpOL[CCCEl HCHapCHHH

@ll?ll’-léCklle ABTIEHUA 6 npupode HOBerHOCTHOG HaTsHDKCHHE H KaHHHH_ﬂprIe
SIBJICHHA B IIPUPOJAEC, KPUCTAIIIBI B TIPUPOAE, W3TYyUECHHC COJ'IHL[&, 3aMEP3aHne

BO,HOBMOB MOpCKHC 6pH3I>I O6p8.BOBaHPIC pOCBI TYMaHa HHEA, CHEra

kTC")«HZIU@Ci\Zle yanpoucmea KamuusIpel, TIPUMEPEL HCITOJIBE30BAHHA KpPICTaJ'IHOB

JKHIKOCTHBIH TEPMOMETp, JaTUHUK TeMIEepaTyphl, TEPMOC, CHCTeMa OTOILIECHHA
IOMOB, THTPOMETPBI, ICHXPOMETp, NapoBas TypOMHA, ABHUIaTeIbh BHYTPEHHErO

Cropanus
' 3HEKﬁ’OMAFHHTHbIE HBHEHH}I
DJIeKTpmauHﬂ Tell. ,Z[Ba BHIA BHCKTpH‘{CCKIIX 3apsizi0B

B38PIMO,HCIlCTBHC 3apﬂ}KeHHbIX TCII. 33KOH KYHOHB.

3EIKOH COXpaHCHIIﬂ BHGKTpII‘-IGCKOFO 3ap>1)1a

3H€KTpH‘-I€CKO€ rone. Haﬂpﬂ}KeHHOCTL 3H€KTpI/I‘-I€CKOI"O T10JI4. HpHHL{PIH

cynepno3nunu BJIGKTpPILIeCKHX nonedt (Ha KaueCcTBEHHOM ypOBHe)

HOCHTGJ’II’I 3JIEKTPHYECCKUX 3ap5m0B HGIICTBIIC 3H€I(TpI/I‘ICCKOl"O mojist Ha

‘SHGKTpM‘ICCKHC 3apﬂm>1 HpOBOL[HPIKPI W JHUBJICKTPHKH

HOCTOHHHBIH 3J'ICKTpI/ILIeCKI/IH TOK. HGHCTBI/IH 3HCKTpH'~I€CKOFO TOKa. Cmna TOKa.
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3.16

3axkoH OMa JuIst yyacTka aJiekTprueckoi uenu: [ = U/R

Hanp;{mem{é.w
I=gq/t,U=A4/)

N
9J'[€KTPHLI€CKOC COHpOTI/IBHeHHe. V)Ieanoe 3HCKTPI’ILIGCKOG COHpOTHBHeHHe:
R=pl/S

HOCHGI{OB&TCHBHOC COCIHUHEHHE HpOBO,HHHKOBI
I,=I,: U=U,+U,: R=R+R,
Hapannenbﬂoe COCOHNHCHHC HpOBO}IHI’IKOB paBHOTO COHpOTHBHGHH}II

U=U:1i= I—I—L,R-%

b

CMELHaHHBIe COCAHHCHHUA HpOBOI_[HI/IKOB

Pa60Ta ¥ MOIIHOCTh 3neI<Tquec1<oro TOKa. A U[r P= U1

3axoH [xoyns — JleHua:

O=I"R-t

Onpit JpcTega. MarHMTHOE MONE NPAMOTO MPOBOIHMKA C TOKOM. JIMHHH

MarHHUTHOM HH,H,}/KL[HII

MaFHHTHOC [10Jjie TOCTOsIHHOI'0O MarHHMTd. BSBPIMOﬂeﬁCTBHC MMOCTOSIHHBIX

MarHuToOB
-
I[GHCTBPIG MAar"HHuTHOI'O II0JIA Ha HpOBO,I[HPIK C TOKOM

OnbITh CDapaneﬂ E[Bnemie aneKTpomarHMTHOH PIHILyKLI,VIPI HpaBIUIO J'IeHua

Ipaxmuueckue pa6ombz

W3MepeHue  3NEKTPHYECKOTO  COMPOTHBIIEHMS — PE3NCTOpa;  MOLIHOCTH
AJIEKTPHUECKOTO TOKa; pabOTEI 3NEKTPHIECKOT O TOKA.

WccneqoBanyue 3aBHCHUMOCTH CHJIBI TOKa, BO3HMKAmOIIero B MPOBOJHMKE
(PE3UCTOPBI, TaMIIOUKA), OT HANPKEHKs HA KOHLAX NPOBOAHMKA; 3aBHCUMOCTH
COTIPOTHBJIEHHMS OT JJIMHBI MPOBOAHHKA, [LUIOIIAMIM €r0 IONEPEIHOr0 CeHeHNs i

YAEIBHOI'O COITPOTUBJICHHUA.
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HpOBCpKa HpaBI/IJIa JJI51 BHCKTpH‘ICCKOFO HaIIpsSXKEHNS I'IpI/I HOCJIB,I[OB&TGHBHOM

COCOWMHEHHH MNPOBOAHKUKOB, NOpaBuja Ajasd CHIIbL JJIEKTPHYECKOr0 TOKa IMpH

napannejJbHOM COCAHMHEHHWH IIPOBOAHHUKOB (pemCTopr M HaMHOLIKEI)

Dusuveckue senenus 6 npupoae SJIEKTPUYECKHE SBICHHS B aTMOC(bepe
3IEKTPUYECTBO XKUBBIX OPraHU3MOB, MArHHTHOE 1ose 3eMiH, Apend MOJHCOB,

POJIb MAarHMTHOIO IIOJA OJIA XXKM3HHK Ha 3CMH€ HOJ’I}{pHOC CHUAHHC

Mexnuueckue yempoucmsa: BHCKTpOCKOH aMHGpMCTp BOHBTMeTp, peocTart,
CYETUMK  SJIEKTPUYECKOW  JHEPTWH,  DIEKTPOOCBETHTENbHBIE — MPUOOPHI,
HarpeBaTeJbHbIC 3IEKTPOTIPHOOPBI (IpUMepsI), MEKTPHUECKHE
NpEIOXpaHHUTENH, JIEKTPOMAarHHT, 5IeKTPOJBHraTelh IMOCTOSHHOTO TOKa,

FEHEPATOP ITOCTOAHHOIO TOKa

9H€I(TpOMaI“HHTHI>IC BOJIHBI. Hllcana BJTCI(TpOMaFHI'ITHbIX BOJIH

HylieBaﬂ MOJIE/Ib CBETA. HpS{MOHHHCHHOe pacnpOCTpaHeHHe CBETa

3aKOH OTpa)KeHI/IH CBETa. HJIOCKOC 3ep1<aﬂo

HPEHOMHCHI/IG CBETa. 331(OH Hp@HOMHCHHSI CBETa

I[Mcnepcnﬂ CBETa

Tunsa. Xon myded B IHH3E. (DOKyCHoe paCCTOHHHC JHH3BL Onmqecxaﬂ cuia
A

JTHH3BI: D = l/F

I'na3 xak onTHueCKas CUCTEMA. OHTPI‘-IGCI(PIG l'[pIdGOpr

Hpamnuqecxue pa6omb1
W3MepeHHe ONTHYECKOM CHIBI COOMpAIOIeH JIHH3BI, (POKYCHOTO PAcCTOAHHS
cobupatoreit THH3EL (10 CBOMCTBY PaBeHCTBa PasMepoB MpeaMeTa U U300paKeHus,
KOIJIa TIPeIMET PACIOJIOKEH B IBOHHOM (OKyCe), OKa3aTells IPeIOMIICHHS CTEKIIA.
HccnenoBanne  cBoiicTBa  H300pakeHHs, IIOAYYSHHOro ¢ MTOMOIUBIO
cobuparorueit NUH3BI; n3MeHeHHs (GOKYCHOTO PACCTOSHHS ABYX CIIOMKCHHBIX JIHH3,
3aBMCHMOCTH YTJIa IPENOMIIEHHs CBETOBOTO Ilyda OT yrila TajeHus Ha TpaHdle

«BO30YyX — CTEKIIO»

@usuveckue sgnenus ¢ npupode: 3atmenusi Conuua u JlyHbl, LBETa Tel,
A

ONTHYECKHE SBICHUS B aTMocq‘)epe (uBet HeOA, pe(bpaxmm pa,uyra MHpaX)
Texwuueckue ’cmpoucmea OuKH, mepuckon, QoToanmnapar, ONTHYCCKHE

CBETOBOAEI

KBAHTOBBIE SIBJIEHUS

PannoakTHBHOCTb. Albda-, 6eTa-, raMMa-H3jyueHus. Peakinu anbda-u Octa-

pacnana
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OHI;ITLI Pe3ep<1)opna 10 pacceHHmo anb(jaa -4aCTHIL HnaHeTapHaﬂ MoJelNb aToMa

COCTaB aTOMHOTO s1pa. I/ISOTOHBI

HCpHOIL nonypacnaﬂa ATOMHBIX AOCP

H)ICpHI:IC peaKHI’IH 3aK0HBI COXpaHCHHH 3ap5m0130r0 H MacCOBOT'O HHCEI

Dusuueckue aerenus 6 npupoée €CTECTBEHHBIN paD’.I/IOB.KTIdBHBIH (bOH

KOCMHYECKHE JY4YH, DPaITMOAKTHBHOC HU3JIYYEHHE IPHUPOIHBIX MHHEPAJIOB,

nefcTaue paI[HOaKTI/IBHLIX I’I3HY‘-I€HHI/I Ha OpFaHI/IBM YECJIOBEKA

Tewzmecmte 1’6772[)0116'1716[7 CIIEKTPOCKOIT, I/IHI[PIBH,[[V&J’IBHI)IH ,ELOBI/IMCTp, KaMepa

kBI’IJ]I:COHEl, ANCPpHAas SHEPreTuKa
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