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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 0O0mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE IMOJIO)KEHH M TPeOOBAHMI K pe3yibTaTaM OCBOECHHS Ha
yrayOJaéHHOM YpOBHE OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl, MPECTABIEHHBIX
B ®I'OC 000, a Takxe ¢ yuérom (denepanbHO paboueil mporpaMMbl BOCITUTAHUS
u KoHuenuuu npenogasanus yueoHoro npeamera «Pusukay.

Copmepxanue mporpamMmbl 1O (PM3HKE HAMpPABICHO Ha YIOBIETBOPEHUE
MOBBIIICHHBIX 3alPOCOB  OOYYAIOMIUXCS, CTPEMSIMXCS K Oojee TIIyOOKOMY
OCBOCHMIO (M3MYECKUX 3HAHUU, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAyYHOU
rpaMOTHOCTH oOydammuxca. B mnporpamme mno ¢Qusuke yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METAIPEMETHBIM pe3yJibTaTaM O0y4eHHUSs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma o u3uke ycraHaBIMBAET paclpe/ieieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOILM YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®dusurka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
NPEIMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE MPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJorued, acTpoHOMHUEld ©  (U3UICCKOM
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI0 KapTUHY MU,
IpeloCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HAHU, TO €CTh CII0CO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHUsI COCTOWT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPaMOTHOCTH U
UHTepeca K HayKe y 00y4aronnxcs.

N3yuenne ¢usnku Ha yriayOJE€HHOM YpOBHE MPEINojaracT YBEPEHHOE
BJIAJICHUE CIeIyIOLUMU KOMITETEHTHOCTSIMH, XapaKTepU3yIOITUMU
€CTECTBEHHOHAYYHYI0 I'PaMOTHOCT:

HAyYHO OOBSCHSTH SIBJICHUS;

OLICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHMS;

WHTEPHPETUPOBATh JaHHBIE M HMCIOJIb30BATh HAYYHBIE J0KA3aTEIbCTBA IS
MOJTyYEHHUsI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpeamera «dusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrONIUX



OCHOBHbBIE  00111€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekadps 2019 r. Ne [1K-4BH).

Lenu nzyvyenust pu3uky Ha yriryOIEHHOM ypOBHE:

pa3BUTHE WHTEpPECa M CTPEMJICHUS OOYYaIOIIMXCS K HAYYHOMY H3YYCHHIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpMHUpPOBAHUE
MCCJIEIOBATEILCKOTO OTHOIICHHS K OKPYXKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUEe YMEHUW MPUMEHATH (U3NYECKUE 3HAHUS U Hay4YHBIC
JIOKa3aTeNIbCTBA JIJIsl OOBSICHEHUS OKPY>KAIOITUX SIBJICHHUI;

dbopMHpOBaHUE TIPEACTABICHUA O PpONMM (PU3UKK 17 pPa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  cdepax  Oymyuiei
npoecCUOHANbHON  JIEeATEIbHOCTH, CBS3aHHOM C (U3UMKOW, TMOATOTOBKA K
JanbHeieMy 00y4eHHUI0 B 9TOM HaIlpaBJICHUY;

dbopMHpOBaHWEe TOTOBHOCTH K JalbHEUIIEMy W3y4YeHHUIO (U3MKu Ha
yrayOn€HHOM YpOBHE B paMKax COOTBETCTBYIOIIMX Tpodriield oOydeHHsl Ha
YPOBHE CpeHET0 00111eT0 00pa30oBaHuUs.

JlocTibkeHne 3TUX LieNiel mporpamMMbl 10 (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

PUOOPETEHUE 3HAHUN O JUCKPETHOM CTPOCHHH BEIIECTBA, MEXaHWYCCKHUX,
TEIJIOBBIX, DJICKTPOMArHUTHBIX ¥ KBAHTOBBIX SIBICHHSIX;

PUOOpETCHUE YMEHUI aHAJIM3UPOBATh U OOBACHATH (U3UYCCKUE SIBJICHUS HA
OCHOBE M3YUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHUS PACUETHBIX M KAUYSCTBEHHBIX 3a/1a4, TPEOYIOITUX
CO3MaHUS W WCITOJIB30BAHUSA (PU3WYCCKUX MOJENeH, BKIIOYAas TBOPYECKHE W
MPaKTUKO-OPUEHTUPOBAHHBIE 337a4H;

pa3BUTHE HCCIEOBATEIILCKUX YMEHUW: HAOMIOAATh SIBICHHUS W U3MEPSTh
(bu3nYecKue BEIMYHUHBI, BBIJIBUTATh THUIOTE3bl U MPEJIarath SKCIEPUMEHTATLHbBIE
CIOCOOBI MX TPOBEPKH, TUTAHUPOBATH M TIPOBOJUTH OMBITHI, SKCTICPUMEHTAILHBIC
WCCJICIOBAHMSI, aHAJTM3UPOBATH MOYUCHHBIC JJAHHBIC U JIeJIaTh BHIBOJIBI;

ocBoeHHE NPpUEMOB paboThl ¢ HHpopManuend (U3NMUECKOro COJEpiKaHus,
BKJTIOYAsi UH(POPMAITHIO O COBPEMEHHBIX JTOCTHKEHUSAX (DU3UKU, MHTEPIIPETAIUs U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO cO c(hepamu MpodhecCHOHAIBHOU ACSATEIbHOCTH, CB3aHHBIMU C
GU3MKON, W COBPEMCHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
buznyecKoil HayKu.



Ha wusydyenue ¢usuku (yriayOn€HHBIH YpOBEHb) Ha YpPOBHE OCHOBHOIO
obmiero obpazoanus orBoauTcs 340 yvacoB: B 7 kiacce — 102 gaca (3 4gaca B
Heneno), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro MUpa.

dusnka — Hayka O npupoje. SIBIeHUS TPUPOIBI (PJIEMEHTHI COJIEpKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBs3U). DU3NUECKUE SBJICHUS: MEXaHHYECKHUE,
TEIUIOBBIE, DIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckre BenuyuHbl. PasmepHocTb. Enunuibl (U3HUECKUX BEIWYUH.
W3mepenne Quanueckux BenuduH. OTanoHbl. dusmyeckue mnpudopsl. llena
nenenus. [lorpemnocts n3mepenuid. [lpaBuna 6e3onacHoro Tpyaa npu padoTe ¢
JabopaTopHbIM 00OpynoBaHMEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECUCTEMHBIX €AUHUIL B enuHUIBI CU.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOY.
EcTecTBeHHO-Hay4YHBIM METOJl TMO3HAHUS: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCKUX SIBICHHI C TOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

MexaHnueckue, TEIUIOBbIE, AJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIC SIBJICHMUSI.

dusnyeckue TPUOOPHI U Tpoleaypa MPSAMBIX HU3MEPEHHI aHAJIOTOBBIM U
U (POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

Omnpenenenue 1EHbI IeTICHUS IIKaJIbl U3MEPUTEILHOTO TTPUbdOopa.

N3mepeHne pacCcTOSHHUIN.

N3mepenue mionaan 1 oobéMa. MeTo 1 najneTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa JKUIKOCTU U TBEPAOTO TENa.

Omnpenenenue pa3MepoB MaibIxX Teld. MeTon psAaoB.

[IpoBeneHne HCCIENOBAHUS N0 TPOBEPKE THIIOTE3BI: JAJIbHOCTH IONETA
HIapukKa, MymeHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YEM OOJIBIIE BHICOTA TyCKa.

Paznen 2. IlepBoHayajibHbIEe CBeIE€HUS 0 CTPOEHUH BelllecTBa.

CrpoeHue BeniecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBrkeHnue dacTtul, BemecTBa. CBS3b CKOPOCTH JBUKEHUSI YAaCTHUI[ C
temnepatypoil. bpoyHoBckoe npmxenue. Juddysus. BzaumopeiicTBue yacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX



arperaTHbIX COCTOSIHMSIX U X aTOMHO-MOJEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

HaOmnronenrie OpoyHOBCKOTO IBUKEHUS.

Hab6mronenune nuddysun.

HabGmronenue sBieHnii, 0ObICHAIONIMXCS MPUTSKEHUEM WM OTTAJIKUBAaHUEM
YaCTHIl BEIIECTBA.

Jlabopamopuwie pabomul u onvimol.

Orenka muaMeTpa aToMa METOZOM PSIOB (C UCTIOIb30BaHueM (poTorpadmii).

OnpIThl IO HAOTIOIEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.

OneITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. JIBUKeHHe U B3aUMOAEHCTBHE TeJl.

Mexannueckoe newxkeHue. [lyte u  nepememenue. PaBHOMepHOe w
HepaBHOMEpPHOE JBIKeHHE. CBOOOAHOE MaJeHHE KaK MPUMEP HEPAaBHOMEPHOTO
nerkeHus teil. Ckopoctb. CpenHsisi CKOPOCTh IIPH HEPABHOMEPHOM JIBHKECHHUHU.
Pacuér myTu v BpeMEeHU ABUKEHUS.

['paduxu 3aBUCMMOCTEW BEIMYMH, OMHUCHIBAIONIMX JBIDKeHHE. OOIIme
NOHATUSI 00 OTHOCUTENBHOCTH JBUXKeHUs. CloXXeHUuEe CKOpOCTed s Tell,
JBIKYIIHUXCSA MapajuieIbHO.

SBnenne uHepuUM. 3aKOH HMHEPUUH. B3aummopeiicTBHE Tel Kak NpUYHHA
M3MEHEHHSI CKOPOCTH JBWKEHMS Teil. Macca Kak Mepa MHEpPTHOCTH Tella B
NOCTyNaTteapHOM JBWKeHUU. IlmoTHocTh BemiecTBa. CBsA3b IJIOTHOCTU €
KOJMYECTBOM MOJIEKYJ B eAuHule o0bEéma BemecTtBa. CMecH M CIUIABBL
[ToBepXHOCTHAs W JIMHEIHAS TIOTHOCTb.

Cuiia Kak XapakTepucTUKa B3auMojaeicTBus Teil. Cuila ynpyrocTd W 3aKOH
['yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SBJIECHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomencTByromas cui. Cuia TpeHUS.
TpeHne CKOJIbXKEHUS U TPEHHE IOKOs, BA3KOE TpeHue. TpeHue B NPUPOAE U
TEXHUKE.

Hemoncmpayuu.

Hab6nrogenne MexaHnuecKoro JIBUKEHUS TeNa.

N3mepennie cKkopoCTH NPSIMOTUHEHHOTO ABUKEHUS.

HabGnronenue siBjeHUST MHEPIIHH.

Hab6nronenmne n3MeHeHnust CKOPOCTH MPY B3aUMOJICUCTBUH TEIL.

CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEL.

CroxeHue CHJl, HaIllPaBJICHHBIX IO OJTHOM MPSMOM.

Jlabopamopuvie pabomel u onvimel.



OnpeneneHue CKOPOCTH PABHOMEPHOIO JBMKEHHUS (IIApUKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOTO aBTOMOOMJIS U TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHUS Opycka WM IIapuKa IIo
HAKJIOHHOU IUTOCKOCTH.

Omnpenenenue IWIOTHOCTH TBEPIOTO TeNa.

OneIThl, JIEMOHCTPUPYIOUIUME 3aBUCUMOCTh pacTsDKeHHs (fedopmaiivin)
MPY>KUHBI OT MIPUIIO0KEHHON CHUIIBL.

OnepITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXEHUS OT
CHUJIBI TABJICHUS U XapaKTepa CONPUKACAIOLINXCS IOBEPXHOCTEN.

Pa3nen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTEH U ra3os.

HNasnenue. Cuna aasneHus. CnocoObl YMEHBUICHHS U YBEJTUUEHUS JaBICHMUS.
JlaBneHue rasza. 3aBUCHMOCTb JaBJICHHUA Ta3a OT oOObEMA U TEMIEpaTyphl.
[lepenava naBneHus TBEPABIMHU TEJIAMU, KUIKOCTIMHU U razamu. 3akoH Ilackais.
[IHeBMaTHUeCKME MALLIUHBI.

3aBUCUMOCTh  JABJEHHUS  KUJAKOCTH  OT  [JIYOMHBI  IMOTPY>KEHUS.
I'mapocratnueckuilt  mapagokc. CooOmatomuecss cocyabl. ['mapaBnuueckue
MEXaHU3MBbI. Vcrionp30BaHue BBICOKMX JaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSX.
Y CcTporCTBO BOJIONIPOBO/IA.

Atmocdepa 3emnn u atmMocepHoe napieHue. [IpuuuHbl CcyniecTBOBaHUSA
BO3yImIHONM 00o0soukn 3emiu. OmnbiT Toppuuemnmu. M3mepenue armochepHOTO
JaBJIeHUs. 3aBUCHMOCTbh aTMOC(EpHOTro JaBIIEHUS OT BBHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTO TABJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NMOTPYKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumesa. Y clioBUE€ BOBHUKHOBEHUS BHITAJIKMBAIOIIEH
(apxumenoBOIf) cuitbl, moaTekanue. [lnaBanue ten. BozmyxoriaBanue.

Hemoncmpayuu.

3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

CooOmatormecs CoCy/Ibl.

['mppaBinueckuil mpecc.

[TposiBnenue neficTBust aTMOCHEPHOTO TaBICHHUS.

Cudon.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHON B KUIKOCTb
YaCTHU TeJIA ¥ IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

VYcnoBue nuaBaHus TeJ: IUIABAaHUE WA MOTPYKEHUE TEJI B 3aBUCHMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEN TEJIa U JKUJKOCTH.

Jlabopamopusie pabomel u onvimel.



HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOrpyX EHHOU B
KUJKOCTh YaCTH TeJa.

OrnpeneneHue BHITAIKUBAIOLIEH CUIIbL, IEMCTBYIOLIEH Ha TEJO, MOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH Ha TEJIO B
KUJKOCTH, OT MacChl TENA.

OnpITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHBAIOIIEH  CHUJIBI,
JIEUCTBYIONIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCTH
T€JIa U OT INIOTHOCTH KUJKOCTH.

KoncTpyupoBanue apeoMerpa Wi KOHCTPYUPOBAHUE JIOAKH U ONPEICICHUE
€€ rpy30H0AbEMHOCTH.

Paszgea 5. PaGoTra 1 MOIIHOCTB. JHePrus.

Mexanunueckas paboTa JjIsi CUJI, HalpaBJICHHBIX BAOJb JIMHUH TIEPEMEILICHHUS.
MOoIHOCTS.

[IpocThie MexXaHW3MBI: pblYar, BOPOT, OJIOK, TOJKCIACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMmeHT cuiibl. PaBHOBecue prruara. IIpasuio
MomeHTOB. [IpuMeHeHHe TmpaBuia paBHOBECHs phluara K OJOKy. «30J0TO€
npaBuio» mexanuku. KIIJ[ mpocteix Mexanus3moB. IIpocTeie MEXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OPraHU3MaXx.

Mexannueckas dsHeprus. KuHeTMyeckas U IIOTEHIMAJbHAS DSHEPIUs.
[IpeBpailieHrie OTHOTO BH/IA MEXAHUYECKOW SHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
Y MIPEBPAICHUS SHEPTUU B MEXAHHKE.

Hemoncmpauuu.

[Ipumepnl TPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimaol.

HccnenoBanue ycinoBUid paBHOBECHS pblyara.

N3mepenne KII/] HakKJIOHHOM MJIOCKOCTH.

N3yuenne npaBuia pbeluara Jjisi HOJIBHYKHOTO U HEMOABUYKHOTO OJIOKOB.

Omnpenenenune KIIJI moaBuKHOTO U HETIOABHKHOTO OJIOKA.

Omnpenenenne paboThl CUIIBI YIPYTOCTU MPU MOIBEME TPY30B MPHU MTOMOIIN
MOJIBMXKHOTO OJIOKa.

N3ydenune 3akoHa COXpaHEHUS MEXaHUYECKON YHEPIHUU.

8 KUIACC

Pa3nea 6. TenioBbIe ABJIEHUS.

OCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB U MOJEKyJd. ONbIThI, NMOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJICKYJIIPHO-KUHETUYECKON TEOPUH.



Mopenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. I'padeH — HOBBIM Marepuan st HOBBIX
TEXHOJIOTUIA. TEeXHOJOTUM TOJYyYeHUS HCKYCCTBEHHBIX aniMa3oB. OObsSCHEHUE
CBOWCTB Ta30B, )KUJIKOCTEH U TBEPJBIX TEJ HA OCHOBE IMOJOKECHUN MOJEKYIJISIPHO-
KUHETHUYECKOW Teopuu. [I0OBEpXHOCTHOE HATSKEHUE, CMAaUMBAHUE, KAITWIUIAPHBIC
ABJEHUA. TEIUIOBOE pacCIIMpPEHUE U C)KATHE. 3aBUCUMOCTH [IaBJICHUS raza oOT
00BEMa, TeMIEPaTypBhl.

Temneparypa. CBsi3b TeMmepaTypbl CO CpPeAHEH KUHETHUYECKOW HHEprueut
TEIUIOBOTO JIBUKEHHUS YacTHLl. TeMrepaTypHbI€ IIKAJIBIL.

Brayrpennsis  sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH OJHEprUM:
Temionepeaaya 151 COBEpILECHUE paboTHI. Buzer TEIUIONIEpEeAaUH:
TEIUIONPOBOAHOCTh, KOHBEKIMs, U3IydeHue. Buapl temionepenaun B Opupoje u
TexHuke. HeoOpaTuMoCTh TEMIOBBIX MPOIECCOB.

KonnuecTtBo TemioThl. YjenbHas TEIUIOEMKOCTh BelIecTBa. TermiooOMeH u
TeIJI0Bo€ paBHOBecue. 3akoH HrioToHa-PuxmaHna. YpaBHeHHE TEIIIOBOTO OaslaHca.

[ImaBneHne U OTBEpACBAaHUE KPUCTALUIMYECKUX BELIECTB. Y I€JIbHAS TEIUIOTA
riaBieHus. [lapooOpasoBanue u konnencanus. Mcnapenue. Kunenue. Y nenpHas
TEIUIOTa  MapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIIEpaTypbl  KUIMEHUS  OT
atMocepHoro napiieHus. HachlllleHHBI M HEHACHIIEHHBIA Tap. BraxkHOCTh
BO34yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUsl.

[IpuHuunel padoTel TeroBbix aurateneil. KIIJ[ TemmoBoro asuraress.
TermioBple ABUTATEIM M 3alATA OKpPYXKAlolIeH cpeapl. TemnnoBble TMOTEpU B
TEIIOCETSX.

3aKOH COXpaHEHHUSI U MPEBPAIICHUS SHEPIMU B MEXAHUYECKUX U TEIJIOBBIX
rpoleccax.

Hemoncmpauuu.

HaGmronenre OpoyHOBCKOTO ABUKEHUS.

Hab6monenne nuddysun.

HaGnronenne sBIEHUN TOBEPXHOCTHOTO HATSHDKCHHS, CMAuWBaHUS U
KAWUISIPHBIX SIBIICHUM.

HaOmronenue TenioBoro paciuimpeHus Ted.

3meHeHne naBieHUs raza NpU H3MEHEHWHW 00bEMa W HarpeBaHUM WIH
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Bubl Teronepenaum.

OxJaXkJieHue Ipyu COBEPIICHUH pabOTHI.

HarpeBanue npu coBepiiieHUH paboThl BHEIIHUMU CUJIaMHU.

CpaBHeHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.



HaGmronenue xuneuus.

Habrogenue noctossHCTBa TeMITepaTyphl MPH TIaBICHUH.

Moenu TEeIUIOBBIX JABUTAaTEIICH.

Jlabopamopuvie pabomul u onvimol.

OnpITB IO OOHAPYKEHUIO TEUCTBUSI CHII MOJIEKYJIIPHOTO TPUTSHKEHHUS.

OMnbIThI IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepeHne TteMieparypsl IPU MOMOIIMA KUIAKOCTHOIO TEPMOMETpa H
JATYMKA TEMIIEPATYpPHI.

OnpITel MO HAOJIOIEHHUIO TEIJIOBOTO PACIIMPEHUs Ta30B, JKUIKOCTEH H
TBEPABIX TEIL.

Omnpenenenue AaBieHUs BO3yXa B OaJUIOHE IIITPULIA.

HccnenoBaHue 3aBUCUMOCTU JaBJIEHUS BO3QyXa OT e€ro o0béma u
TEMIIepaTyphl.

[IpoBepka TUNOTE3bl JUHEWHOW 3aBUCUMOCTHU JIJTMHBI CTOJOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTypshl.

HaGmronenne wu3MeHEHUs BHYTPEHHEM OHEpruM Teja B  pe3yJbTaTe
TEIIoNnepeayr U padoThl BHEITHUX CHJL.

HccnenoBanue SBJICHUS TEIIOOOMEHA TMPU CMEUIMBAHUU XOJIOJHOM W
ropsiuer BOJIBL.

Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJION MpU TEIIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIWJIUHAPOM.

OmnpeneneHre MOIHOCTHU TEIUIOBBIX NOTEPh (3akoH HproToHa-Puxmana).

Onpenenenue ynenbHON TEIUIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca UCHapeHHUs.

OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

OnpeneneHue yaelnbHOW TEIUIOTHI TJIaBICHUS JIbJIA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onektpusanus Ten. JIBa poaa ayeKTpUYECKHX 3apsaoB. B3aummonenicTBue
3apspKeHHBIX Tell. 3akoH Kymnona.

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. [IpuHimn
CYIIEpPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHBIA 3IEKTPUUYECKUN 3apsil.
Crpoennie artoma. I[IpoBOIHMKHM, HOHUAJAEKTPUKA U TOJIYNPOBOJHUKH. 3aKOH
COXpaHEHUS IEKTPUUYECKOIO 3apsiia.

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
M cTOYHUKM TIOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DNEKTPUUECKUI TOK B METAIJIaX, )KUJKOCTAX U razax.

OnekTpuyeckas nenb. Cuia Toka. DNEKTPUYECKOE HaAIPSIKEHHE. AMIIEPMETP
Y BOJIETMETP B LIENH MOCTOSIHHOTO TOKa. CONpOTUBIIEHNE NPOBOAHUKA. Y IEJIBHOE



CONpPOTHUBJIEHUE BenlecTBa. 3akoH Oma s yyactka nenu. llocnenoBartensHoe u
napajuielIbHOe cCoeAMHEHnE MPOBOAHUKOB. J/]C B LeNM MOCTOSHHOTO TOKA. 3aKOH
Oma nmnsa nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3IEKTPUUYECKUX
uener. HenmrmHelHbIe SJIEMEHTHL.

PaGota W MOIIHOCTH DJEKTpUYECKOTO TOKa. 3akoH Jhxoyns-JleHa.
DnexkTpudecKre 1enu U NOTPeOUTENH IEKTpUIecKoi sHepruu B O0bITy. KopoTkoe
3aMBbIKaHHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX  MAarHUTOB.
MaruutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €ro 3HAUYCHUE JIJISl )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Toje d3JEKTpUdeckoro Toka. OmnbiT  Amrepa.
[IpumeHeHne BJIEeKTPOMAarHuTOB B TEXHUKE. JleMCTBME MAarHUTHOrO IIOJS Ha
npoBoAHUK ¢ TokoMm. Cuia Awmmepa W ompeAeneHUE €€ HamnpaBJICHUS.
DIIEKTPOABUTATENL TMOCTOSTHHOTO TOKa. VCMONb30BaHUE 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue >IeKTpoMarHuTHOM MHAYKUMU. [IpaBuno Jlenuna.
DNeKTporeHepaTop. Cnioco6bl IIOJTy4YECHUS AIEKTPUUECKOU DHEPIUHU.
DNEKTPOCTAHIIMM Ha BO300HOBIIEMBIX HCTOYHHKAX SHEPIHHU. DKOJIOTHUYECKHE
po0JIeMbl SHEPTeTUKU. TOIITUBHBIC SJIEMEHTHI U AJIEKTPOMOOWIIH.

Hemoncmpauuu.

DJekTpu3anus Ted.

JIBa pozia 3JIEKTpUUYECKHUX 3apsA0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.

Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.

DJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXPAHEHUSI JIEKTPUUECKHUX 3aPsJIOB.

MogenupoBanue CWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyMa>KHBIX CYJITaHOB.

[IpOBOIHUKH U AUBJIEKTPUKH.

M cTOYHMKH TTOCTOSIHHOTO TOKA.

JIeiCcTBHS AIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B HKHUIKOCTH.

["a30BbIl pa3psia.

N3MepeHue Cuiibl TOKa aMIEPMETPOM.

N3MepeHune 3eKTpUYECKOTO HAPSIKEHUSI BOJIbTMETPOM.

Peocrar n MarasuH COnnpoTUBIICHUN.

B3aumopaercTBre NOCTOSTHHBIX MATHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3/CICHUS TTOJII0COB MAarHUTA.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

OnbIT Ipcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.



JleficTBHEe MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

DIIEKTPOIBUTATENb OCTOSTHHOTO TOKA.

OnbiTel Dapajes.

DNeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnpITel 1O HAOJMIONEHUIO DJIEKTPU3AIMU TeJl MPU COMPUKOCHOBEHHH H
VHIYKIEH.

HUccnenoBanne JEWCTBUS DJIEKTPUYECKOTO IO HA NPOBOJHUKUA U
JARTICKTPUKHU.

COopka 1 UCTIBITAHUE AICKTPUUYECKON 1IEMH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO Yepe3 PE3UCTOP, OT
HaIpsHKEHUS HAa PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

OMNBITBI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTh AJIEKTPUUECKOTO COMPOTHUBIICHUS
MPOBOJAHUKA OT €ro JITMHBI, TUIOIIAIX MTOMEPEYHOTO CEUCHUS U MaTepuaa.

OrnpeneneHue yaeiabHOrO CONPOTUBIICHUS TPOBOAHUKA.

[IpoBepka TmpaBwiIa CJIOKEHUS HANPSOHKEHUM TIPU  MOCIEI0BATEIIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia JiS CHUJIbI TOKa NpPU TMapauieIbHOM COEIUHECHUU
PE3UCTOPOB.

Omnpenenenue 3/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BeIMoJIHEHUS 3aK0OHA OMa 11715 TOJTHOM 1IeMH.

N3ydeHne BOJIbTAaMIIEPHBIX XaPAKTEPUCTUK HETMHEUHBIX JIEMEHTOB (JIAMITBI
HaKaJIMBaHUS VI MOJYIPOBOJIHUKOBOIO JIUOJA).

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, MAYIIETO Yepe3 PEe3UCTOp.

OrnpeneneHne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.

W3y4yeHne MarHuTHOTO TMOJISl IOCTOSTHHBIX MAarHUTOB MPU UX O0BETUHEHUU U
pa3/ieliCHUH.

HccnenoBanue AeMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OMNBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICUCTBUS KATYIIIKHU C
TOKOM W MarHuTa OT CWJIbl M HamlpaBJjeHUsS TOKAa B KaTylIKe W OT HaJu4us
(OTCYTCTBUS) CEpACYHUKA B KaTyIIKE.

N3yueHue neiicTBUSI MArHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KonctpynpoBanue u uzydeHue paboThl JJIEKTPOIBUTATENS.

N3mepenue KIIJI anmekTpoaBUraTeibHON YCTaHOBKH.

OmnbITBI  TIO  HWCCICIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIIWU:
UCCIIEIOBAaHUE N3MEHEHUW 3HAUEHUS U HAMPABJICHUS MHIYKIIMOHHOTO TOKA.



9 KIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanndeckoe aBwxkeHue. MarepuanpHas Touka. CHocoOBbI ONMHMCAHWS
MEXaHUYECKOTO JABMXCHUS: TaOJIMYHBIN, rpaduueckuit, aHamutudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHble BENMYMHBI, ONEpAMUA C BEKTOPAMU, NPOCKIMU BEeKTOpa. Paaunyc-
BEKTOP MATEpUAIbHOW TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NpSAMOJMHENHOE JBHKEeHMEe. HepaBHOMEpHOE NPSAMOJIMHENHOE JIBUXKCHUE.
CpenHsast 1 MTHOBEHHAsI CKOPOCTh TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenne. PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBWXKEHUE. Y CKOPEHUE
cBoOogHoTrO mMageHust. OneITel I anmuiest.

['paduyeckas uHTEepnpeTalusi YCKOPEHUsI, CKOPOCTH, MPOUACHHOTO MyTH U
IEpEMELIECHHUS IS MIPSAMOJIMHEUHOTO JBUKECHUSL.

JIBr>keHue Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

JIBrKeHHe 10 OKpYKHOCTHU. JIMHENHas: CKOPOCTh, YIiI0OBask CKOPOCTh, IEPUOL
Y 4acToTa O0palieHus Mpyu paBHOMEPHOM JBHKEHHUU 0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuibl. PaBHOIEMCTBYIOIIAA CHIIa.

ITepBeiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyNIeprIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TpEHUsI OKOs1, Apyrue Bubl TpeHus. KoappuuneHt tpenus.

JIBUKEHHE TEN IO OKPY>KHOCTHU MO/ IEUCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnu um noabéMHas cuna Kpbuia. COBpEMEHHBIE JIE€TaTEIbHBIE
ammaparbl, CyJa HAa MOABOAHBIX KpPBUIbSAX, AHTHUKPBIJIO Ha CKOPOCTHBIX
aBTOMOOWISX. J[BMKeHHE Moe3/1a Ha MarHUTHOM MOTyIIKeE.

Cunia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BH>KEHUE Tel BOKPYT
IPaBUTAIIMOHHOTO IeHTpa (B ToMm uwmcie tiaHer Bokpyr Comnma). Ilepsas
KOCMHUYECKasi CKOpOoCTb. HeBECOMOCTD U EpErpy3KH.

PaBHOBecue maTepuanbHOM TOUkKU. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTu.

Nmvnynec Tema. W3menenme wummynsca. HMmnynsc cunbl.  Yirpyroe u
HEYIpYyroe B3aUMOJCHUCTBUE. 3aKOHbI HM3MEHEHUSI W COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE IBMI)KECHHUE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprust cxaTou npyxunsl. Kunetnueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEPruu. 3aKOH M3MEHEHUSI U COXPAHEHUs
MEXaHHYECKOU YHEPTUH.



Jlemoncmpayuu.

HabGnrogenne MexaHMYeCKOro ABUKEHHUS Telda OTHOCUTEIBHO Ppa3HBIX Tel
OTCUETA.

CpaBHeHUE MyTed M TPaeKTOPUU JIBMOKEHUS OJIHOTO M TOTO K€ Tela
OTHOCUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne cKopoCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.

HccnenoBanrie Npu3HaAKOB PABHOYCKOPEHHOTO JABUKCHHUSI.

HabGnronenue 1BM>KEHMS Tella 0 OKPY>KHOCTH.

HaOnronenne MeXaHMYECKUX SIBJICHUM, MPOUCXOASNIMX B CUCTEME OTCUETA
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBH)KEHUM OTHOCHUTEIHHO
KaOuHeTa PU3UKHU.

HabGnronenue paBHOBeCHs TeJl, CBOOOTHOTO TMaJeHusI, KoJieOaHUsI MasTHUKA B
WHEPIUAJIBHBIX CUCTEMAaX Kak MOJTBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

3aBUCUMOCTh YCKOPEHHUS TeJIa OT €r0 MacChl U ICUCTBYIOIIEH Ha HETO CHUJIBI.

HabGnronenue paBeHCcTBa CHIT TIPU B3aUMOJICHCTBUH TETI.

M3meHeHne Beca Tela Mpu YCKOPEHHOM JBUKEHUH.

[lepenaua umiynbca npu B3aUMOICHCTBUU TEll.

[IpeoOpa3zoBaHus SHEPTUH PU B3aUMOJICUCTBUU TEJL.

CoxpaHeHne UMITyJIbCca MpHU a0COJIFOTHO HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbCa MPU YIPYTOM B3aUMOJICHCTBUU.

Hab6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHHEe SHEPTUH MTPU CBOOOTHOM MaJICHHH.

CoxpaHeHue dHEepPruu Mpu ABMKEHUH TeJla MOJ| ACHCTBUEM MPY>KUHBI.

Jlabopamopusie pabomul u onvimel.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJIbHEHMIIIEr0 PaBHOMEPHOTO
JIBIDKEHUS [IAPUKA I TETIEHKKU.

OnpeneneHue cpeaHed CKOPOCTH CKOJBXEHUS Opycka WIM JIBUXKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue YCKOpPEHUs Teida MpH PABHOYCKOPEHHOM JBHXKEHUHU IO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TMMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBIKCHUHU 0€3 Ha4aJIbHOM
CKOPOCTH IIyTH OTHOCSTCS KaK PsiJi HEYETHBIX YUCEII, TO BPEMEHA OJMHAKOBBI.

WccnenoBanre NBIKEHUS Tella, OPOIIEHHOTO MO YTIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CUJIBI  TPEHHMS CKOJBXEHUS OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

Onpenenenue korhGUIIEeHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.



HccnenoBanre 3aBUCUMOCTH CHIIBI YIPYTOCTH, BO3HUKAIOIIEH B IPYKHUHE, OT
CTETNeHU ePopMalliy MPY>KUHBI.

Omnpenenenue pabOThl CUIIBI TPEHUS NMPU PABHOMEPHOM JBMIKEHUHU Tella MO
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenne pabOTBl  CHUJBI  YINPYrOCTH TPU  TMOABEME Tpy3a ¢
UCITIOJIb30BAHUEM HEIOABUKHOTO U MOABUAKHOTO OJIOKOB.

Pa3znen 9. Mexannueckune KoJ1e0aHuS M BOJIHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHMI: TIEPHOT,
4acToTa, aMIuuTyna. ['apMoHWYeckne KojeOaHus. 3aTyXaroniue KoJeOaHus.
Boinyx1eHHbIE KoseOaHus. PesonaHc.

MareMatnyeckui ¥ NOPYKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu Inpu
K0JIe0aTEeIbHOM JBUKCHUU.

Mexannueckue BOaHBL. [IpomonbHble W TIONEpeuHbIe BOJHBIL. (CBOWMCTBA
MEXaHUUYECKUX BOJH: HHTephepeHuus u nudpakuus. J{iuHa BOJIHBI U CKOPOCTh €€
pacnpocTpaHeHus. MeXaHn4eCcKHUe BOJIHBI B TBEPJIOM TEJE, CEHCMHUYECKUE BOJTHBI.

3Byk. PacnpocTpaneHue u oTpaxeHue 3ByKa. ['pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. WHppa3Byk u ynbrpasByk. HcnonbszoBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSX.

Hemoncmpauuu.

HaGmronenne koneGaHuii Tem TMOJA JCUCTBHEM CHJIBI TSXKECTH U CHIIBI
YIOPYTOCTH.

Hab6nronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnrogenue BRIHY X AEHHBIX KOJIEOaHU U PE30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJH (Ha MOJIEIH).

Hab6mronenue uatepdepenninu u qudpakiiui BOJIH Ha TOBEPXHOCTU BOIBI.

Habronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUIN PE30HAHC.

Jlabopamopuvie pabomul u onvimel.

Omnpenenenne 4acTOThI U MEPUO/Ia KoJieOaHU MaTEMAaTHYECKOTO MasiTHUKA.

Omnpenenenne 4acTOThI U MEpHOIa KoJIeOaHUH PYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH Tiepuoja KoJIeOaHui Tpy3a Ha HUTH OT JJTUHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH Teproa KoJieOaHUM MPYKMHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoia KoieOaHuil Trpy3a, MOJBEIIEHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OMNBITBI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJICOaHUN MPYKUHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.



Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJie.  DJEKTPOMAarHuTHble  BOJHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOdH. [llkana siekTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUISi COTOBOM CBsi3W. Panmosokanus. Kocmuueckas
CBS3b.

DIeKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BolIHOBBIE CBOMCTBa
cBeTa: uHTephepeHIus U TUPPaKIus.

Hemoncmpauuu.

CBoiICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNuTepdepentus u qudpaxius cBeTa.

Jlabopamopnvie pabomul u onvimaul.

N3yyeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOHJIBHOTO
tenedoHa.

[IpoBeneHue ONBITOB MO HAOMIOAEHUIO HHTEphEepeHINH U AU(PAKIIUU CBETA.

Pa3zgea 11. CBeToBbIe sIBJICHHS.

JlydueBass MOJenb CBETa W TEOMETpPUYECKass oNnTHKa. VICTOYHHMKM CBeETa.
[IpssmonuHeiiHOe pacnpocTpaneHue cBeta. 3armeHuss ConHua u o JlyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxkeHus cBeta. [locTtpoenue
M300pakeHN, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH npejaomiieHus: cBera. [lonHoe oTpaxkeHue cBeTa.
Hcnonb30BaHrE MOJHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xonm nyderr B JuH3e. Popmyna TOHKOM JmMH3BL llocTpoeHue
U300paKeHUd, CHOPMHUPOBAHHBIX TOHKOM JMH30M. OnrTuyeckas cucrema
doToamnmapara, MHUKpPOCKONa M Tejeckoma. [ma3, Kak oOnTHYeckas Ccucrema.
bim30pyKOoCTh M 1aIbHO30PKOCTb.

Paznoxenne Oenoro cBera B crekTp. Omnbitel HptoToHa. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucmnepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEeHOE pacCIpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tonyyenune n300paxeHuit B IIIOCKOM 3€pKaje.

IIpenomiienue cBera.

OnTuyecKkuil CBETOBO/I.

Xona mydeil B cobuparomieil JnH3e.

XoJ 1yder B paCCEUBAIOIIEH JIMH3E.

[Tonyyenune n300paxeHuit ¢ TOMOUIBIO JIMH3.

[Tpuniun aeiictBus oToanmnapara, MUKpPOCKOIIA U TEJIECKOMA.

Mopens ria3sa.



Paznoxenue 6enoro cBera B CIEKTP.

[Tonmydyenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopnvie pabomul u onvimaol.

HccenmenoBanre 3aBUCMMOCTH YIUIA OTPAKEHUS CBETOBOIO Jyda OT yIJa
naJeHUsl.

N3y4yenue cBONCTB N300pa’keHUs B MIIOCKOM 3epKalie.

HccenenoBanre 3aBUCUMOCTH yTJla MPEJIOMIIEHUS OT yTila MaJicHUsI CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tomy4yeHune n300pakeHUH C TOMOIILI0 COOMPAFOIIICH JTNH3HI.

Omnpenenenve (POKyCHOTO pPacCTOSIHUS M ONTHYECKOW CHIIBI COOHMparomeit
JIMH3BL.

OMnBITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

OnpITel 10 BOCHPUSTHIO ILIBETA NPEIMETOB IMPU HX HAOIIOACHUM Yepes3
L[BETOBbIE (DPUIIBTPBI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

OmnbiTel Pe3zepdpopaa u manerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue 1 MorJomenre ceeta atoMoM. KBaHTel. JIMHeyaTble COEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u ramma-uzinydenus. CTpoeHrne aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sAznpa. HW3oronmsl. PaanoaxTrBHBIE
npeBpaiieHus. [lepuoa momypacnaga aTOMHbBIX siaep. J[elcTBue paanoaKTUBHBIX
W3JIyYE€HHUI Ha KUBBIE OPraHU3MBbI. 3aluTa OT PaAUOAKTUBHOTO U3ITyUYEHHUS.

SnepHple peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHCEI.
DHeprusi CBA3M aToMHbIX snep. CBs3b Macchl M 3Hepruu. Peaknuu cuHTe3a U
nenenus sapep. Mcrounmku sHepruu CosHOAa W 3BE3A. SlnepHas »>HEpreTHKa.
DKOJIOru4ecKue MpooIeMbl siIEPHOM SHEPTETHKHY.

Hemoncmpayuu.

CrexTpbl U3ITy4YEHHUsI U TOTJIONICHUS.

CrekTpbl pa3IMyYHbIX ra30B.

CnekTp BoAopoa.

Habmonenue TpexkoB B kamepe Buuibcona.

Pabora cuéTunka HOHU3UPYIOMINX U3TYyUCHHI.

Peructpanus u3nyyeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnsie padomul u onvimel.

HabmroieHue CromHbIX ¥ IMHEHYAThIX CIEKTPOB U3ITyYEHUSI.

HccnenoBanre TPEKOB: U3MEPEHHUE 3HEPIMM YACTHULIBI [0 TOPMO3HOMY IIyTH
(no dotorpadusam).

N3mepenne paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpHUTENHEHO-0000IIAOIMNK MOTYJIb TIPEIHA3HAYEH JJIsI CUCTEMATH3AINH
U O0OOIICHHWS  TMPEAMETHOTO  COACpXaHUS W  ONbITa  JICITEIHHOCTH,
npUOOPETEHHOTO TPU M3YYCHHH BCETO Kypca (pu3uKu yriayOiaEHHOTO YpOBHS, a
TaK)Ke IS TIOJITOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHY 10 (hH3HKE.

B mpomecce wu3ydeHHss AAaHHOTO MOIYJSI PEATU3YIOTCS W IOJIYYaroT
JaNbHEWIee pa3BUTHE YyYeOHBIC JEHCTBHUS, OOCCICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX ¥ METalpeJIMETHBIX pe3yJbTaTOB o0O0y4deHUus, (OpMUPOBaAHKE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHNE U ONMCAHUE SIBICHUI HAa OCHOBE
npuMeHeHUsT (QU3UYEeCKUX 3HAHWM, UCCIEAOBATEIBCKUE JCUCTBUS (BBIIBHKCHUC
TUTIOTE3, MMOCTAHOBKA 1M W TUTAHHUPOBAHWUE HMCCIICIOBAHUS, aHAIW3 JaHHBIX U
MOJIyYeHHUE BHIBOJIOB).

[IpeanoututenbHol (HOpMOM OCBOEHUS MOJIYJSL SIBIAECTCS TPAKTHKYM,
porpamMma KOTOPOTO BKITFOUYAET:

pereHne 3aaad, OTHOCSIIMXCS K Pa3IMYHBIM pa3ieinaM M TeMaM Kypca
(bU3HUKY, B TOM YKCIE 33]]a4, UHTETPUPYIOLTUX COJEP>KaHUEe PA3HbIX Pa3JIeIoB;

BBITIOJIHEHUE JIA0OPATOPHBIX PA0OT M OMBITOB (BKJIFOUYAsi paOOTHI M OMBITHI U3
MepeuyHel K pasjenaM Kypca) B YCIOBHUSAX CaMOCTOSTEIBHOTO IJIAHUPOBAHUS
MIPOBEICHMSI MCCIICIOBAHMS, BEIOOpA U 000CHOBAHHUS METOIa M3MEPEHUS BEIMYNH,
COOPKH IKCTIIEPUMEHTAIILHON YCTaHOBKH;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUH MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3aaHUsl IO E€CTECTBEHHO-HAYYHOW TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy Haj TPYNIIOBBIMU WM WHANBUYaJTbHBIMU TTPOCKTaMH, CBI3aHHBIMH C
coJiep>KaHUeM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IAIOMIETO MOIYJIS MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JIMArHOCTUYECKON pabOThl 3a Kypc (DU3UKU YTIIyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3aJlaHus Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaThl BBITIOJHEHUS
JTUArHOCTUYECKON pabOThl MOTYT TIOKA3bIBaTh CTENIEHb TOTOBHOCTH O0YYaOIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a TaKke
CBUJIETEIHCTBOBAThH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.



I[NIAHNPYEMBIE PE3VIJIbTATBI OCBOEHM A ITPOI' PAMMBI 110 ®U3UKE
HA YI'JIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

N3ydenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO
Ha JIOCTIKEHHE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHuUs
y oOyuatoierocsi 6yayT copMUpoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
4acTH:

e I)nampuomuueckozo 6ocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
(bu3nYecKoil HayKH;

LEHHOCTHOE OTHOILIEHUE K TOCTH)KEHHSIM POCCUNCKUX YUEHBIX-(PU3HKOB;

e 2)2parxcoanckozo u Oyxo08HO-HPABCHBEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTMBHOMY YYacCTHIO B OOCYXJEHHM OOILECTBEHHO 3HAUYMMBIX
U 3THYECKUX MPOOJEM, CBSI3aHHBIX C NMPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUUN
bu3uKy;

OCO3HAHME BAXKHOCTU MOPAIBHO-3TUYECKUX IPUHLMUIIOB B JEATEIBHOCTH
YYEHOT0;

e 3)acmemuueckozo 60CNUMAHUA:

BOCIIPUSITUE ACTETUYECKUX KauecTB (PM3MUECKON HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4)uyennocmu HaAy4YHO20 NO3ZHAHUA:

OCO3HAaHUE IIEHHOCTH (PU3NYECKOW HAyKd Kak MOIIHOTO HMHCTPYMEHTa
IIO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMH, BAXXHEWILIEW COCTABIISIOLIEH
KYJIBTYPBHI;

OpUEHTallMsd B JIEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
npeCcTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBL;

pa3BUTHE HAY4YHOM JIFOOO3HATEIBHOCTH, WHTEpeca K HCCIEA0BATEIbCKOM
e TEIbHOCTH;

o 5)dpopmuposanun Kynomypol 300p06va u IMOUUOHAILHO20 O1AZONOYUUA:

OCO3HaHWE IIEHHOCTH Oe3omacHoro o0pa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUJ OE30MACHOTO TMOBEACHHS Ha
TpaHCIIOpTE, Ha JOpOTax, C OJJIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBaHUEM B
JIOMAIIIHUX YCIIOBUSX;

chOpMHPOBAHHOCTh HaBblka pedJeKcud, MPU3HAHWE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yejaoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE yYacTHE B pPCIICHMHM IPaKTHYECKUX 3ajad (B pamMKaxX CEMbH,
oOpa3oBaTeILHON OpraHU3alliu, Topoja, Kpas) TEXHOJOTHYECKOH M COIMaIbHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YHCIIC ¥ (PU3NUECKUX 3HAHHIM;

WHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOodeCcCrid, CBI3aHHBIX ¢ (U3UKOM;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMs Ha MpPUMEHEHHE (U3NYECKUX 3HAHUU JUIsS peIlieHUs 3ajad B
0o0JaCTH  OKpY)KAIOMICH Ccpeipl, ITUTAHUPOBAHUS TIOCTYNIKOB H OIICHKA WX
BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPEeJIbl;

OCO3HaHUE TJI00AIBHOTO XapakTepa IKOJOTUYECKUX MpoOJieM U TMyTell ux
pelIeHus;

e 8)adanmayuu K UBMEHAOUWUMCA YCI0BUAM COUUANBHOU U RPUPOOHOU
cpeowl:

MOTPEOHOCTh BO B3aMMOJICMCTBUM TPHU BBHIMIOJTHEHUU WCCIENOBAaHUN U
MIPOCKTOB (PU3MUECKOI HAIIPABICHHOCTH, OTKPHITOCTh OTBITY U 3HAHUSAM JIPYTHX;

MOBBIIICHUE YPOBHS CBOCM KOMIIETEHTHOCTH 4€pe3 IPaAKTHUYECKYIO
JIEeSITEIbHOCTD;

NOTPEOHOCTh B (DOPMUPOBAHMHM HOBBIX 3HAHUW, YMEHHH (HOPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

OCO3HaHUE ASHUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH B 00JlacTH
busuKy;

MJJAHUPOBAHUE CBOETO PAa3BUTHSI B TNPUOOPETEHUM HOBBIX (HU3NUYECKUX
3HAHUI;

CTpEMJICHUE aHAJIU3UPOBATh U BBISIBIISATH B3aMMOCBS3HU MPUPOJIbI, OOIIECTBA U
PKOHOMHKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUA;

OIlEHKa CBOMX JICHCTBUH C Y4€TOM BJIMSHHMS Ha OKPYKAIOIIYIO Cpeany,
BO3MOYKHBIX TJI00QIBHBIX TTOCICACTBHUH.

METANIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMmbl MO (U3MKE HA YPOBHE OCHOBHOIO
o01mero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEILHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  y4eOHbIC JICHCTBHS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC YUCOHBIC TCHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS
ba3oBble Jiornueckue aeicTBuA:
BBISBJISITh M XapaKTEpU30BaTh  CYIIECTBEHHbIE IPU3HAKHM  OOBEKTOB
(siBNEHUI), KIaccu(UUIUPOBATD UX;



BBISIBJISITH 3aKOHOMEPHOCTU U NPOTHUBOPEUMUSI B pacCMaTpUBAEMBIX (akTax,
JAHHBIX U HAOJIIOJICHUSAX, OTHOCAIIMNXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBJISITH TPUYMHHO-CIICJCTBEHHBIE CBA3M INPU H3YYEHHHM (PUIUUECKUX
SBJICHMA M IIPOLIECCOB, J€NaTh BBIBOJbI C HCIIOJIb30BAHUEM JIEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIFOYEHHWH, BBIIBUraTh THUIOTE3bl O  B3aHMMOCBS3SX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpATh Croco0 petieHus yueOHoU (u3nueckod 3agauu
(cpaBHEHHE HECKOJBKHUX BAPUAHTOB PEILICHUs, BHIOOp HanOoJiee MOIAXOASILIEro C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCcKHe 1eiiCTBUS:

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATEIbCKUI HHCTPYMEHT ITO3HAHMS;

IIPOBOJUTE IO CaMOCTOSITEJIBHO COCTAaBJICHHOMY IUIAHY OIBIT, HECJIOMXHBIN
(bU3UYECKUIl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHNE (PUBUUECKOTO SBICHUS;

OLICHMBATh Ha IPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMALMIO, OTYYEHHYIO
B XO/JI€ UCCJIEOBAHMS WJI DKCIIEPUMEHTA;

CaMOCTOSITENIHO (pOpMyIHpOBaTh OOOOIIEHHUS W BBIBOJBI IO pE3yJibTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3MPOBATh BO3MOXHOE JAJIbHEWIEE pPa3BUTHE (PU3HMUECKUX MPOLECCOB,
a TaKXe BBIJBUTaTh MPEIIOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

Pabora c nundopmanueii:

NPUMEHATh PA3TUYHBIE METOJbl, MHCTPYMEHTBl M 3alpOChl MpPU TOUCKE H
oTOOpe MH(POPMALIUU UK AAHHBIX C YUYETOM MPEASIOKEHHON yueOHOH (hrU3MUecKoil
3a/1aui;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATH W HHTEPIPETHPOBATH HHPOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM IMPE/ICTABICHMUS;

OLICHMBATh HAIEKHOCTh HHMOpPMALMU MO KPUTEPUSIM, MPEIIOKEHHBIM
yUUTENEM UIU CHOPMYITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpeACTaBICHUS
uHbOpMallMl W WJUIIOCTPUPOBATh peEIIaeMble 3aJaud HECIOXKHBIMH CXEMaMH,
JuarpaMmmamu, HHOM rpadukoi 1 uX KOMOMHALIUAMHU.

KoMMyHHKAaTHBHBIE YHHBepPcaIbHbIe YueOHbIe 1elCTBUS:

B Xo/€ OOCYXJeHHs ydyeOHOro MaTrepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT W TMPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXTaeMON TEMBI H
BBICKA3bIBaTh WJCW, HAIlCJICHHBIE Ha pelIeHHe 3a7aud W MOJAJepKaHue
O1arokeIaTeILHOCTH OOIICHUS;

COIIOCTABJIATH CBOM CYKJICHHUS C CYKICHHUSIMH JIPYTHUX YYaCTHUKOB JHMAJIOra,
OOHapyXUBaTh PA3IU4YUE U CXOACTBO MO3UIIHIA;

BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



nyOJIMYHO MPEACTABIATh PE3YJIbTaThl BBIMOJIHEHHOTO (PU3UYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

INOHMMATh U MCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaIbHOU
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

NPUHUMATh LEIN COBMECTHOM NIEATEIbHOCTH, OPTaHU30BBIBATh ACHCTBUS 11O
e€ JMOCTWKEHHUIO: paclpelesaTh poJid, OOCYXAaTh MPOLECCHl M PEe3yNbTaTh
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJEH;

BBIIIOJIHATh CBOKO YacTh pa0OTHI, OCTUIas Ka4eCTBEHHOTO PE3yJIbTaTa IIOo
CBOEMY HAaNpaBJICHUID M KOOPAWHUPYS CBOM JEHUCTBHUS C APYTMMHU YJI€HaAMHU
KOMaH/Ibl;

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOECHCTBHUSL.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranuzamnus:

BBISIBJISITH MIPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTyalUsX, TPEOYIOIUX 1JIs
perieHus pU3NYECKUX 3HAHMIM;

OPUEHTUPOBATbCA B  PA3IUMYHBIX  MOAXOAAX  MPUHATHS  PEIICHHM
(MHIUBUYaJIbHOE, IPUHATHE PELIEHUS B TPYIIIE, IPUHATUE PELICHUN rpyInoin);

CaMOCTOSITENIbHO COCTAaBJISATh AJITOPUTM pEIICHUs (PU3NYECKON 3aJauu WId
IJIaH HCCIENOBaHUS C Y4YETOM HMEIOIIMUXCA PECYpCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijlaraéMble BAPUAHTHI pELICHUM;

nienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IUIaH €€ U3MEHEHUS;

OOBSACHATh  MPUYMHBI  JOCTHXKEHUS  (HEIOCTHXKEHHS])  Pe3yJIbTaTOB
NesATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIIIOJHEHHUS
(GU3MYECKOTO HCCIEIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIUOOK, BOZHUKIIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJIbTaTa LIEJIU U YCIOBUSM.

CTaBUThH c€0s1 HA MECTO JIPYroro 4eyioBeKa B XOJE CHopa WIM JIMCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYroro.

npuU3HaBaTh CBOE MPABO HA OLIMOKY MPH PEIIeHUU (PU3NYECKUX 3a]ad WM B
YTBEPKJICHUSIX HA HAYyYHBIE TEMBI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATDBI

K koHiry o0y4yeHus ¢ 7 Kaacce npeIMeTHbIE pe3yabTaThl HA YIIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:



UCIIOJIb30BATh MOHATHUS: (PU3NYECKHE U XUMHUYECKHUE SIBJICHUS, HAaOI0IeHUE,
DKCIIEPUMEHT, MOJIe]b, THUINOTE3a, €IUHMIIBI (U3HMUECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE, KUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JABWKEHUE (PAaBHOMEPHOE, HEPABHOMEPHOE, MPSMOIUHEIHOE),
TPAeKTOpHs, paBHOJACUCTBYIOIIast cuil, nedopmanus (ympyrasi, IUIacTHYEcKas),
HEBECOMOCTh, COOOIIAIOIINUECS COCY/IbI;

YBEpPEHHO pa3nuyarh siBiieHus (Auddy3us, TEIIOBOE ABUKEHUE YaCTHUIL
BEIIECTBA, PABHOMEPHOE JBW)XKCHHE, HEPAaBHOMEPHOE JBIDKEHUE, WHEPIHUA,
B3aMMOJIEUCTBHUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3AKPEINIEHHON OChIO BpalICHUS,
nepenavya JaBleHUS TBEPABIMH TelaMH, >KUIKOCTIMHU U Ta3aMH, aTtMochepHoe
JlaBJICHUE; [IJIaBaHHUE TEJ, IPEBPALLEHUS MEXaHUYECKOW SHEPTHH) IO OIUCAHUIO HX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOMIMX JaHHOE
(bu3nUECKOe SIBIICHHUE;

pacrmo3HaBaTh  MPOSIBICHHE  HW3YYCHHBIX  (DU3MUECKHX  SBJICHUA B
OKpYy’XarollleM Mupe (B TOM yucie (U3NYECKUE SIBJICHUS B MPUPOJE: MPUMEPHI
JBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B >)KMBOW M HEXMBOW NPUPOAE, ACUCTBUE
CHJI TSKECTH, TPEHUS, YIPYTOCTH B IPUPOJIE U TEXHUKE, BIMSIHHE aTMOC(PEPHOTO
JIaBJICHUS Ha JKUBOW OpraHu3M, IJIaBaHHE phIO, pbIYard B Telie YelOBEKa), Mpu
ATOM MEPEBOIUTH MPAKTHUECKYIO 3a/ady B Y4eOHYIO, BBIIEIATH CYIIECTBCHHBIC
cBO¥CTBA (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

OINKCHIBaTh U3y4YCHHBIE CBOMCTBA Tel W (U3MYECKUE SIBICHMSI, UCIOJIB3YS
busznyeckne BeNMUMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBAa, BpeMs, IYTh,
CpEIlHSAsI CKOpPOCTh, CHJIa YNPYTrOCTH, CHJIa TSKECTH, BEC Tejla, CHiIa TPEHUS,
JaBJIEHUE TBEPIOIO Teja, AABJICHUE CTOJ0A YKUIKOCTH, BBITAJKHUBAIOLIAS CHUJIA,
MEXaHM4YecKass padoTa, MOIIHOCTh, IIJICYO CHIIBI, MOMEHT CHJIbI, KO3 HUIIUEHT
MOJIE3HOTO JICUCTBUSA MEXaHU3MOB, KUHETUYECKasl U IOTEHIMAIbHASL SHEPTUs ), IPU
OMMCAaHWU TPABUIBHO TPAKTOBATh (PU3UUYECKHI CMBICI HCIOJB3YEMBIX BEJIHYMH,
uX O0003HaueHUsS W EOUHUIBI (PUINUECKUX BEIWYUH, HAXOAUTH (DOPMYIIH,
CBSI3BIBAIOLIUE TAHHYIO (PU3MUECKYIO BEIMUMHY C APYTUMHU BEIIMYMHAMH, CTPOUTH
rpayKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBJICHHS U TPOIIECCHI,
UCIIOJIb3Ysl TIPAaBWJIA CIIOKEHUsSI CUl (BIOJb OJHOM mIpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumeaa, MPaBUJIO paBHOBECHs phiuara (0J0Ka), «30J0TOE
OPaBUJIO» MEXAaHUKH, 3aKOH COXPAaHEHHUS MEXaHHUYEeCKOM SHEPruu, IpHU 3TOM
JlaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aIllMChIBaTh €r0 MAaTeMaTHYeCKOe
BBIpKEHHUE;

CTPOUTH MPOCThIE (PU3MUECKHE MOJEIU peaJbHBIX OOBEKTOB, MPOILIECCOB U
SIBIICHUH, BBIACIATH TPU ITOM CYHIECTBEHHBIE M BTOPOCTETICHHBIE CBOWCTBA



00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh GU3UUECKUE MOCIHU JJIsl OOBICHEHUS
(bu3MYeCcKuX MPOIECCOB U PEIICHUS YUYeOHBIX 33/1a4;

OOBSCHATH (PU3NYECKUE SIBJICHUS, MPOIECChl U CBOMCTBA TEJ, B TOM YHUCIE B
KOHTEKCT€ CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pelaTh
KaueCTBCHHBIC 3a7aud, B TOM 4YHCJIE TPEOYIOIMHUE YHCICHHOTO OIICHUBAHUS
XapaKTepHbIX 3HAYEHUN (PU3NYECKUX BEJIMYUH, IPU 3TOM BBIOMpATh aJ€KBAaTHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIECICTBEHHBIE CBS3M U BBICTPAUBATh
JOTUYECKYI0 ILEMOYKY PpACCYKIAECHHM C ONOpPOM Ha W3YyYEHHBIC CBOMCTBA
bu3MYeCcKuX SBICHUH, (PU3NIECKre 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJIEIIH;

pemaTh pacdy€THbIe 3aauu (B 2—3 ACHCTBHS) MO M3ydyaeMbIM TeMaM Kypca
bu3uKyY, BIOUpas aIeKBaTHYIO (PU3MUECKYIO MOJIENb, C UCTIOIb30BAHUEM 3aKOHOB
U (hopmyJ, CBA3BIBAIONIUX (PU3MUECKHUE BEIMYMHBI, 3alMUCHIBATh KPATKOE YCIOBUE
U pa3BEPHYTOE pEIICHWE 3aJadud, BBIABIATH HEJAOCTAIOIMINE WM H30BITOYHBIE
JTaHHBIC, OOOCHOBBIBAaTH BBIOOP METOJA PEIICHUS 3aJadd, HCIOIb30BaTh
CIIPABOYHBIE JIAHHBIC, TPOBOJUTH MaTeMaTUYECKHE MPEeoOpa3oBaHUS U PACUETHI,
OLICHMBATh PEATUCTUYHOCTH MOJYYCHHOTO 3HA4YEHUs (PU3NYECKON BEITUYUHBI U
OTIPEIENISITh PA3MEPHOCTh (PU3NYECKON BEJIMYMHBI, MOJYYCHHOW TPH PEIICHUH
3a]a4H;

pacmo3HaBaTh TPOOJEMBI, KOTOPHIE MOXXHO pEHIUTh TPU  TOMOIIN
bu3MYecCKuX METOJI0B, M TpeajiaraTh OPUEHTUPOBOYHBIM CMOCOO peIleHus, B
ONMMCAHWKM  UCCJENOBAHMS  pAco3HaBaTh  MPOBEPSEMOE  MPEIIOI0KECHHE
(TUTIOTE3Y), HHTEPIIPETHUPOBATH MOTYICHHBIA PE3yIbTaT;,

MIPOBOJIUTH OTIBITHI IO HAOMIOACHUIO (DU3UYCCKUX SIBJICHUHN WA (PU3HUSCKHUX
cBoMcTB Ten (nuddysus, TEIIOBOE pPACIIMPEHUE Ta30B, SBJICHUE HHEPIIUH,
M3MEHEHHE CKOPOCTH TMPH B3aMMOJICHCTBUU TEJ, Tepeada JAaBICHUS KUIKOCTHIO
U Ta3oM, MPOSBICHUE JEHUCTBUS aTMOCHEPHOTO HaBJICHUS, JIEHCTBHUE MPOCTHIX
MEXaHU3MOB): (HOpPMYJIHPOBATh MPEANOJIOKEHUE (TUMOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaOIOACHUN, CAMOCTOSITENTFHO COOUPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa 00opyaoBaHus U (HOPMYITUPOBATH BHIBOJIBI;

MPOBOJUTH TPSMBIE W KOCBEHHBIE W3MEpEeHHs] (HUMYECKUX BEITUYHH
(paccrositHue, IPOMEKYTOK BpEMEHH, Macca Tena, 00hEM Tena, Cuiia, TeMIiepaTypa,
IJIOTHOCTh JKUJIKOCTH M TBEPAOTO TeNa, CHJIA TPEHUS CKOJIBXKCHHS, IaBICHHUC
BO3/IyXa, BBITAJIKMBAIONIAS CHJIA, JICHCTBYIOMIAs Ha MOTPYKEHHOE B KUIKOCTh
Teno, KOAI(PPUIMEHT TOJNE3HOTO  JIEWCTBHUS  NPOCTHIX  MEXAaHU3MOB) C
WCITOJIb30BAHUEM aHAJIOTOBBIX M IHU(POBBIX MNPUOOPOB, OOOCHOBHIBATH BBHIOOP
METO/Ja HW3MepeHus, (PUKCHpPOBaATh IIOKa3aHUS IMPUOOPOB, HAXOIWUTH 3HAYCHHUE
U3MEPSEMON BEIMYUHBI C TIOMOIIBIO YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OIICHMBATh TIOTPEITHOCTh N3MEPCHHI;



IPOBOJNUTH HECJIOKHBIE IKCIIEPUMEHTAJIbHbIE HMCCIEAOBAHUS 3aBUCUMOCTEN
(¢u3nyeCKUX BEIWYMH (3aBUCHUMOCTH IIyTH PaBHOMEPHO IBMXKYIIETOCS Tejaa OT
BPEMEHM [JBUKEHHS Teja, CUJIbl TPEHUS CKOJBKEHUS OT CHJIBI HOPMAaJIbHOTO
JIaBJICHUS, KauecTBa OOpaOOTKM TMOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHJIBI
TPeHHUsI OT IUIOMIAJM COMPHUKOCHOBEHHUS TEJ, CUJIbl YIPYTrOCTH OT YJJIMHEHHSA
IpPYKUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa MOrpYyKEHHOM 4YacTU Tejla U OT
IUIOTHOCTU HUJKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH TeJja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJIO0, YCIOBHM IJIaBaHUs TEJ, YCIOBUN paBHOBECHsS pblyara
U OJIOKOB): COBMECTHO C yuuTenem (GOpMyJIHpOBaTh 3aqady W THUIOTE3Y
UCCIIETIOBaHMSI, CaMOCTOSITEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSATEIHHO
coOUpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUHU,
IPEJCTaBIISTh MOJTYYEHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIWYUH B BUJAE TAOJIUL U
rpadukoB, OIEHWBATh TMOTPEIIHOCTH, JelaTh BBIBOJABI IO pe3yibTaTaM
UCCIICIOBAHMS,

coOnoaTh MpaBWJa TEXHUKM O€30MacHOro Tpyna mnpu pabore ¢
71a060paTOPHBIM 000PYI0OBAHUEM;

yKa3bIBaTh MPUHLIMIIBI AEUCTBUS IPUOOPOB M TEXHUUYECKUX YCTPOICTB: BECHI,
TEPMOMETpP, IUHAMOMETp, COOOMIAIONINeCs] COCynIbl, OapoMmeTp, pblyar,
TIOJIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTD;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmucaHus (B TOM
quclie: MOAIINIHUKY, YCTPOUCTBO BOJOMPOBO/IA, THAPABIMUECKUIN Tpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBONW HACOC, apEOMETpP), HCIONb3Yysd 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUA M HEOOXOAMMBbIE (PU3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl UM CXEMaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJOTMYECKUX TIPOIECCOB TIpH
pelIeHnr yueOHO-IPaKTHUECKHUX 3a7ad;

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(OPMALIHMIO O MPUMEPAX) MPAKTUUIECKOTO
UCIOJBb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HHU Ui OOecreueHus
Oe3o0macHOCTH TpU OOpallleHuH ¢ NpubopaMu U TEXHMUYECKHMHU YCTPOWCTBaMH,
COXPaHEHHUsSI 370POBbsI W COONIOJICHUS HOPM DJKOJOTHYECKOTO TIOBEICHHUS B
OKPYKAIOIIEU CPELE;

OCYILECTBISATh OTOOpP MCTOUYHUKOB HH(OpMALIUU (PUIUUECKOTO COACPKAHUS B
HuTepHere, caMoCTOSTENbHO (HOPMYNIHUPYs TOMCKOBBIM 3ampoc, Ha OCHOBE
UMEIONINXCA 3HAHUM M MYTEM CpPaBHEHUS PA3TUYHBIX HCTOYHUKOB BBIICIATH
uHPOpMAIMIO, KOTOpas SBJSETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh NPHU BBINOTHEHUU YYEOHBIX 33JaHUi HAyYHO-MOMYJSPHYIO
JUTEPATypy (PU3MYECKOTro CoAeprKaHus, CIPaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WUuTepHeT, BianeTb NpuéMaMH KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(MOpMAIUU (U3HUUECKOTO COJEpKaHUs, B TOM YHUCIE
nyOJMUYHO JeNlaTh KpaTKUE COOOIICHHS O Pe3ysbTaTaxX MPOEKTOB WM YYEOHBIX
WCCIICIOBAHUM, NPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN TOHSITUWHBINA
anmapar Kypca (GU3MKH, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

MpPU BBINOJHEHUH YYEOHBIX MPOCKTOB M MCCICAOBAHUN paCHpPEEaTh
00s13aHHOCTH B TPYMIIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/lauyaMu, CJICAUTH 3a
BBITIOJIHEHUEM TUTaHA JCHCTBUM, aJeKBaTHO OILICHMBATh COOCTBEHHBIM BKJIAJ B
JNESITENbHOCTh TPYIIbL, BBICTPANBATH KOMMYHUKATHBHOE B3aUMO/ICVICTBHUE,
YUYUTBHIBAsI MHEHUE OKPYKAIOIINX.

K xoHny oOyueHuss ¢ 8 knacce npeAMETHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

UCIIOJIb30BaTh MOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBU)KEHHE
aTOMOB M MOJIEKYJI, arperatHble COCTOSHHUS BELIECTBA, KPUCTAUIMYECKHE U
amMop(HBbIC Teja, HACBHILIEHHBIM M HEHACBHIEHHBIM Map, crnocoObl H3MEHEHUs
BHYTPEHHEW OHEPruM, DJJIEMEHTAPHBIA DJIEKTPUYECKUNM 3apsni, MPOBOJHHKH,
MTOJTYTIPOBOJHUKH, JUAJIEKTPUKH, UCTOYHUKH ITOCTOSTHHOTO TOKA, IJIEKTPUUECKOE U
MarHuTHOE MOJsl, ONTHYECKas CHCTEMA) U CHUMBOJMYECKHHN S3bIK (DU3HKU TPHU
pellIeHnU Y4eOHbIX U MPAKTHUECKUX 3a7ay;

YBEPEHHO pa3inyaTh SBJICHUS (TEIJIOBOE pacIIMpeHHe (CxkKaTHe), TeIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHHWE, CMAYMBAHUE, KAIWUIIPHBIC SBIICHUS,
UCIIapeHue, KOHAEHcalus, IUIaBICHUE, KPUCTALTM3AlMs, KUIIEHHUE, CIOCOObI
Teruionepeaaun (TerIonpOBOAHOCTh, KOHBEKLUS, U3TyUYEHHUE), TEIUIOBbIE TIOTEPH,
JIIEKTpU3aLMs TeEJl, B3aUMOJIECUCTBUE 3apsA0B, ACHCTBUS JJIEKTPUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aNMOIECHCTBUE MArHUTOB, JEHCTBUE MarHUTHOIO TOJI Ha
MPOBOJHUK C TOKOM) IO ONHCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NUYECKOE SBJICHUE;

pacro3HaBaTh  MPOSABICHUWE  M3YUYEHHBIX  (U3MYECKUX  SIBICHUNA B
OKpyXXamIieM wmupe (B TOM 4Yucie (QU3NYECKUE SBJICHUS B TMPUPOJE:
MTOBEPXHOCTHBIE W KalWJUISIPHBIE SIBJICHHUS B NPHUPOJE, KPUCTALIBI B MHPHUPOIE,
n3nyuyeHue CoJlHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TymMaHa, WHEs, CHEra, JJICKTPUYECKHE SBJICHUS B arMmocdepe, 3IEKTPUYECTBO
HUBBIX OPTaHU3MOB, MAarHUTHOE T0Jie 3eMiH, Apeiid MOII0COB, POIb MAarHUTHOTO
noJis JUisl KU3HM Ha 3eMjie, MOJSIPHOE CHSHUE), IpPU 3TOM IEPEBOAMTH



NPaKTUYECKYI0 3a/Jadyy B Y4YeOHYIO, BBIJEIATh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKky) GU3NYECKUX SBICHUM;

ONKCHIBATh HU3YyUYEHHBIE CBOMCTBA Tesl W (DU3UYECKUE SIBIICHUS, UCIOJIb3YS
bu3ndecKkue BEIWYUHBI (TeMmIlepaTypa, BHYTPEHHSS DHEPIrusi, KOJWYECTBO
TEIUIOThI, paboTa Ta3a, yAelbHas TEIJIOEMKOCTh BEIIECTBA, YJENbHas TEIIOoTa
IUIaBJICHUS, YJIENbHas TEIuioTa NmapooOpa3oBaHUs, YIelbHas TEIUIOTa CropaHus
TOTUIMBA, KOADPUIIMEHT MOJE3HOTO IEUCTBHS TEIJIOBOM MaIllMHBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKH 3apsii, CHJIa TOKa, 3JIEKTPUYECKOE
HaIpsbKeHWE, COMPOTUBJICHUE MNpoBoAHUKa, DJIC B IlemM MOCTOSHHOTO TOKa,
AIEKTPUYECKOE YAEIBbHOE CONPOTUBJICHUE BEIIECTBA, padoTa W MOIIHOCTh
AIEKTPUUECKOTO TOKA), MPU OMUCAHUU MIPABMWIHBHO TPAKTOBATh (PU3UYECKUIA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS M €IUHUIBI (PU3NYECKUX BEJIHMYMH,
HaxXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUHMHY C APYTUMU
BEJIMUYMHAMH, CTPOUTH rpaUKy U3yUYCHHBIX 3aBUCUMOCTEN (PM3MUYECKUX BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBJICHUS U IPOIIECCHI,
UCIIOJIb3Y OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BEII[ECTBA, YpAaBHEHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHUS DJIECKTPUUYECKOTO
3apsana, 3akoH KynoHa, NpUHUMI CYNEpIO3ULHUH 3JIEKTPUYECKUX TMOJEH, 3aKOH
Oma g1 yuacTtka uenu, npaBuiia Kupxroda, 3akon OMa a1t IOTHOM 1IeTH, 3aKOH
Jxoynsa-JleHna, 3aKOH COXpaHEHUs SHEPruU, MPU 3TOM pPa3IU4aTh CIOBECHYIO
GbOpMYITMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKECHUE;

CTPOUTH MPOCThIE (PU3MUYECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJEIATH TPU HATOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, ABICHUN, MPUMEHSATh PU3NUECKUE MOJICIIU 1JI1 OOBICHEHUS
(bU3MYEeCKUX MPOIIECCOB U PEIICHUS YUYeOHBIX 3a]1a4;

OOBSCHATH (PU3UYECKUE SIBJICHHS, TIPOIECCHI U CBOMCTBA TEJl, B TOM YHCJIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBEHHbIC 3aJlauyd, B TOM 4YHUCJE TPEOYIOIUEe YHUCIEHHOTO OICHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3UUYECKHX BEJUYWH, MPU ITOM BHIOMpATH aJIEKBATHYIO
(U3UYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIICACTBEHHBIC CBS3M U BHICTPAWBATh
JOTUYECKYI0 ILIEMOYKY PACCYKIAECHHM C ONOpPOM Ha HW3YyYEHHBIE CBOMCTBA
bu3nuecKux sIBICHUM, PU3nUecKre 3aKOHbI, 3aKOHOMEPHOCTU U MO/JIETH;

YBEPEHHO pelaTh pacy€THble 3afaud (C onmopod Ha 2—3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (pU3uKu, BBIOMpast aJeKBaTHYIO (GU3HUYECKYIO0 MOJIENb, C
WCITOJIb30BAaHUEM 3aKOHOB M (HOPMYJ, CBS3BIBAIONIUX (PU3MUYECKHE BEIMYHHBI,
3alUChIBaTh KPaTKOE YCJIOBHE M Pa3BEPHYTOE pEIICHUE 3a/Jaud, BBISBISATH
HEJIOCTAIOIINE WM M30BITOYHBIC JaHHbIE, 000OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WUCIMOJb30BaTh CIPABOYHBIC JaHHbIC, IPUMEHATh METOAbl aHaJIu3a
pa3MepHOCTEH, UCIIOIB30BaTh TpadUuecKre METOAbl PEIICHUs 3a]ad, MMPOBOIUTH



MaTeMaTHUYECKUE IIpeoOpa3oBaHUs U PAcU€Thl, OLIEHUBATh PEAIUCTUYHOCTH
HOJyYEHHOI0 3HA4Y€HUs (U3MYECKONM BEIMYUMHBI U ONPEACNATh Pa3MEpPHOCTh
(u3nYECKOM BETMYHHBI, IOTYYEHHON NPU PEILIEHUH 3a1a4U;

pacmo3HaBaTh MpoOJEeMBbl, KOTOpPhIE MOXHO pPEIIUTh MPH  MOMOIIU
buznyecKkux METOAOB, W TpeljaraTb OPUEHTHPOBOYHBIA CIIOCOO peUIeHHs, B
ONMCAaHUU  UCCIEJOBaHMSI  paclo3HaBaTh  IIPOBEPSAEMOE  MPEANOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBIN PE3YJIbTAT;

IIPOBOJUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UIH (PU3UIECKUX
CBOMCTB Ten (KamWUISIPHBIC SIBJICHHS, 3aBUCUMOCTb IaBJICHHUS BO3JyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IIpoliecca OCThIBaHMSA (HArpeBaHus) MpH
U3IYyYEeHUH OT I[BETa M3JIydaroliel (MOIJIomaroleil) NOBEpPXHOCTH, CKOPOCTh
UCHApEHUsi BOJBl OT TEMIIEPaTyphbl KUIKOCTH U IUIOWAAU €€ MOBEPXHOCTH,
AIIEKTPU3ALMS TNl M B3aMMOJCHCTBHE AIEKTPUUECKUX 3apsI0B, B3aUMOJCHUCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YaIH3aI[isl MArHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOTO MOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSHHOIO TOKa): (OpMYJIMpPOBaTh MPOBEPSIEMOE
npeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjibTaTaXx  HaOJIO/IEHUH,
CaMOCTOATENILHO COOMPATh YCTAHOBKY W3 HM30BITOYHOIO Habopa 00OpyHOBaHWS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE H3MEpEHUs (PU3MUYECKUX BEITUYHUH
(TemriepaTypa, OTHOCHUTENbHAsl BJIAXKHOCTb BO3/yXa, CWJa TOKa, HaIpsDKEHUE,
yllenbHas TEIUIOEMKOCTh BEIECTBA, COMPOTUBICHHE IPOBOJAHUKA, padoTa U
MOIIIHOCTh JJIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpeHus, (UKCHUpPOBATh IMOKA3aHUs
npuOOpOB, HAXOAUTH 3HAUYECHUE U3MEPSEMOUN BEJIMYUHBI C MTOMOIIBIO YCPEIHEHUS
pe3yJIbTaTOB CEPUHU U3MEPEHUIN U OLIEHUBATh MOTPELTHOCTh U3MEPEHMUIA;

MIPOBONUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHNUS 3aBHCHUMOCTEH (PH3MUECKHIX
BEJIMYMH (3aBUCHMOCTh JIaBIICHUS BO3AyXa OT €ro oO0béMa W HarpeBaHUs WA
OXJIAXKICHHMSI, UCCIIeI0OBAaHUE SIBJICHUS TEII000MEHa PU CMEIIMBaHUH XOJIOJHOM U
ropsiueid BOABI, 3aBUCHUMOCTbH COIPOTUBJICHHUS TMPOBOJHUKA OT €ro JJIUHBI,
IUIONIA/IA  TONEPEYHOTO0 CEYEHHsS M YAEJIbHOrO CONPOTHBICHUS BEIECTBA
MIPOBO/IHHMKA, CHJIBI TOKA, MPOTEKAIOIIET0 4Yepe3 MPOBOJHUK, OT HAIMpPSDKCHUS Ha
IPOBOJHUKE, MCCIEIOBAHUE IOCIIEI0BATENIBHOTO U MAPAJJIEIIBHOIO COEIMHEHUN
IPOBOJHUKOB): COBMECTHO C Y4HTeNneM (OpMyIHpoBaTh 3aaayy M THUIOTE3Y
UCCJIEIOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
NPEJICTaBIISITh MOTYYCHHBIE 3aBUCUMOCTH (PM3MUECKUX BEJIMYUH B BUJE TAOJHUIl U
rpadMKoB, OIEHUBATh MOTPEIIHOCTH, [elaTh BBIBOJABI IO pe3yJibTaTaM
UCCIIEIOBAHMUS,



cobmoaTh mpaBuiaa O€30MacHOTO TpyJda Ipu padoTe C J1abopaTOPHBIM
000py0OBaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUSI U3YUYECHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IMPOLIECCOB C OMOPOM Ha WX OmucaHus (B TOM
YHClie: CHCTeMa OTOIUICHHS JOMOB, THTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETP, CUETYUK DJIEKTPUUECKONU DHEPIUH, AJIEKTPOOCBETUTEIBHBIE TPUOOPHI,
HarpeBaTelIbHbIe  JJEKTPONpUOOpbl  (MIPUMEpPHI), MPEJOXPAHUTEIM U  HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHHE IIOCTOSIHHBIX MArHUTOB,
AJIEKTPOMArHUTOB, DJEKTPOJBUTATENh MOCTOSHHOTO TOKA), MCIOJNb3ysd 3HAHUS O
CBOMCTBaXx (U3MYECKUX SBJICHUHN, HEOOXoaWMble (UIHUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHWE YCTPOMCTBA U  HU3MEPUTEIbHBIC
npuOOpPEl TI0O CXeMaM M CXEMAaTHYHBIM PHCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TICHXPOMETpP, THUTPOMETP, JIBUTaTedh BHYTPEHHETO  CrOpaHus,
AIIEKTPOCKOI, ~ PEOCTaT), COCTaBIATb CXEMbl JJIEKTPUUYECKHX Lemed ¢
MOCJIEIOBATEIbHBIM W TapaJJICIbHBIM COCIMHEHHEM JJIEMEHTOB, pasiinyas
YCIIOBHBIE 0003HAYEHHS AJIEMEHTOB JIEKTPUUECKHUX IIeTeH, UCIOIb30BaTh CXEMbI
U CXCMAaTHYHBIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOWCTB, M3MEPHUTEIHHBIX
npuOOpPOB M TEXHOJIOTUYECKUX TMPOIIECCOB MPU PEIICHUH y4eOHO-TPAKTUIECKUX
3ajay;

MPUBOJUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTHIECKOTO
UCTIONB30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTIeueHUs
0e30MacHOCTH MpPHU OOpalllEHUH C MPUOOpaMHU M TEXHUYECKMMHU YCTPOMCTBaMH,
COXpaHEHHUSI 370POBbsI U COOJIOJICHUS HOPM DKOJOTHYECKOTO TIOBEICHHUS B
OKPY’KAIOIIEH CPEE;

OCYIIECTBJIAThH MOUCK MH(MOpMaIuu Gpu3nyeckoro cojepxanus B UurepHere,
CaMOCTOSITENTFHO (POPMYNHpysl TOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HAHWK W CPaBHEHUS JOTMOJHUTEIHHBIX HCTOYHHUKOB BBIICIATH WH(MOPMAIIHIO,
KOTOpast SIBJISIETCS] IPOTUBOPEUNBON I MOKET OBITh HEJTOCTOBEPHOM;

WCIIOJI30BaTh TP BBIMOTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TOMYJISIPHYIO
JUTEPATypy (PU3NYECKOTro CoAepIKaHus, CIPAaBOUYHBIE MaTEepPHANIBI, PECYPChl CETH
WuTepHer, BnameTh NpuéMaMH KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHBIC MHUCHMEHHBIE M KpPAaTKHWE YCTHBIE COOOIICHHS,
00001m1as nH(MOPMALIKIO U3 HECKOJIBKUX HUCTOUYHUKOB (PU3NYECKOTO COJIEPKaHus, B
TOM  4YHuclie MyOMMYHO  MPEACTaBIATh  PE3yNbTaThl  MPOEKTHOW  WiH
UCCIIEIOBATENLCKOM IeATEILHOCTH, IPU 3TOM TPAMOTHO HMCIIOJIb30BaTh N3YYCHHBIN
NMOHATUHHBIA  ammapar  Kypca  (U3UKH,  CONPOBOXAATh  BBICTYILJICHUE
MPE3EHTAIUEN;



IPU BBITIOJIHEHUH Y4€OHBIX MPOEKTOB M MCCIIEOBAaHUN (PU3MUYECKHX MPOLECCOB
pacmpenenarb O0O0s3aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTaBICHHBIMU
3aJlayaMu, CJEIUTh 32 BBIIIOJHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €rO,
aJICKBaTHO OIICHMBAThH COOCTBEHHBIM BKJIaJA B JCATCIBHOCTH  TPYIIIHI,
BBICTpAaMBaTh KOMMYHUKATHBHOE B3aWMOJICUCTBUE, TMPOSBISISI TOTOBHOCTH
paspemiaTh KOH(MIUKTHI.

K xoHuy oOyueHus ¢ 9 knacce npeaMeTHbIE pe3ylbTaTbhl Ha YIiIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS (CUCTEMa OTCUETA, OTHOCUTEIBHOCTh MEXaHUYECKOIO
JBUKEHUSI, HEBECOMOCTb U MEPETPy3KH, LIEHTP TSHKECTH, MEXAaHUYECKUE BOJIHBI,
3BYK, WH(pPa3ByK U YIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJHBI, PEHTIC€HOBCKOE
U3Iy4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, HICTOYHUKU CBETa, OJIIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPbl MCIyCKaHUS M IOIJIONIeHus, alb(pa-, Oera- U ramma-
U3yYeHUs, U30TONBI, SJEpHAs U TEpMOsAepHas YHEPreTHKa) U CUMBOJIMYECKUN
A3bIK (PU3UKHU IPU PELIEHUN YUEOHBIX U MPAaKTUYECKUX 3a/1a4;

YBEPEHHO  pa3nuyaTh  SBICHUS  (paBHOMEpPHOE W  HEPaBHOMEPHOE
NpSIMOJIMHEHOE JIBIDKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHIKEHUE,
cBOOO/IHOE TMaJileHUE TeJ, JBUKEHUE IO OKPYXHOCTH, B3aUMOJIECHCTBUE Tel,
paBHOBECHE MaTepUaJbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTD,
KoieOaTelbHOE  NIBIDKEHUE (TapMOHHMYECKHE, 3aTyXalollue, BBIHYKICHHBIC
KoJIeOaHMsI), PE30HAHC, BOJIHOBOE JBW)XEHHE (PacHpOCTpaHEHUE M OTpaKeHHe
3ByKa, nHTephepeHuuss U audpakius BOJIH), TPSIMOJIMHENHOE PaCIpOCTpaHEHUE,
OTpaXEHHE M TMPEIOMIICHUE CBETa, IOJHOE BHYTPEHHEE OTpa)KEHHE CBETa,
pa3ioxeHue Oenoro cBeTa B CIEKTP U CIOKEHUE CHEKTPAJIbHBIX IIBETOB,
€CTECTBCHHAs  PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO  CIEKTpa
U3ITy4YeHHUs]) TI0 OMUCAHHWIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaThb  MPOSIBIEHHE  HW3YYEHHbIX  (U3MUECKUX  SBJICHUM B
OKpy’KaroleM Mupe (B ToOM yuciie (pU3nuecKue SIBJICHHs B MPUPOJAE: MPUIUBBI U
OTJIUBBI, JBUKEeHHE TaHeT CONIHEYHOW CHCTEMBbI, PEaKTUBHOE JBIKEHUE KUBBIX
OpPTraHH3MOB, BOCTIPUSITUE 3BYKOB JKHUBOTHBIMH, 3€MIIETPSCEHHE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, 3X0, IIBETa TeJl, ONTHYECKUE SABJICHUS B MPUPOJE, OMOIOrHUECKOe
JeICTBUE BUIAMMOIO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO  H3IY4YECHHH,
€CTECTBCHHBI paauOaKTHBHBIA (OH, KOCMHYECKHE Jy4H, paAHOaKTUBHOE
U3IyYeHUE TPUPOTHBIX MHUHEPAJOB JCWCTBHUE PAJAMOAKTUBHBIX H3IIyYeHUH Ha
OpPraHH3M 4YeJOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHUIA;

OINHKCHIBaTh M3y4YCHHBIC CBOMCTBA Tel W (U3MUYECKUE SIBICHUS, MCIOIB3YS
¢usznueckue BENWYMHBI (CPElHSAsT W MTHOBEHHass CKOpPOCTh Teja IpH



HEPaBHOMEPHOM JIBJKCHHMH, YCKOpPEHHE, INEPEMELICHUE IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHEWMHOM  JIBIDKCHMM,  YIJIOBass  CKOPOCTb,  LIEHTPOCTPEMMTEIBHOE
YCKOpPEHUE, CHJIa TPEHUsI, CUJIa YIIPYTrOCTH, CUJla TSKECTH, YCKOPEHUE CBOOOAHOTO
IIaJICHUsI, BEC TENA, UEHTP TAKECTU TBEPIOTO TEJIA, UMITYJIbC TEIA, UMITYJIbC CUIIBL,
MOMEHT CHUJIbI, MEXaHHUeCKast paboTa U MOIIHOCTh, OTEHIIMATbHASI SJHEPTHS Tela,
IIOJIHSTOTO HAJl TOBEPXHOCTBIO 3€MJIM, TIOTEHIIMAIbHAS SHEPT U CKATOM NPYKUHBL,
KMHETHYECKasi JHEpPrus, IIOJIHAs MEXaHWYeCKas JHEprus, INEpHOJ M YacToTa
KoJIe0aHuH, Mepro MAaTEMATUYECKOTO U MPYKUHHOTO MasTHUKOB, JJUHA BOJHBI,
TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTelb IPEIOMIICHUS
Cpelbl), TpU ONUCAHWM NPABWIBHO  TPaKTOBaTh  (U3HUYECKUH  CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYEHUS U €IMHUIBl (U3NYECKUX BEJIUYMH,
HaXOoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYI (PU3NYECKYIO BEIUUYHUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH Ipa)Ki U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMYNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SIBICHHS M IPOLECCHI,
UCIIOJBb3Ysl 3aKOH COXPaHEHUs HHEPIUM, 3aKOH BCEMHUPHOIO TATOTCHUS, IMPUHIIUIL
CYNEPHO3ULIUA CHUJI, NPUHLUI OTHOCUTEIBbHOCTH ['amunes, 3akoHsl HproToHAa,
3aKOH COXPaHEHHUs MMILYJIbCa, TEOPEMY O KMHETUYECKOW JHEPruu, 3aKoH I'yka,
3aKOH bepHyiu, 3aKOHBI OTpaXeHUs U MPEJOMIIEHUS CBeTa, (popMyily TOHKON
JIMH3BI, INIAHETAPHYIO MOJEINb aTOMa, HyKJIOHHYIO MOJIETIb aTOMHOTO SIAPA, 3aKOHBI
COXpPAHEHMs 3apsAA0BOIO U MACCOBOI'O YHUCEN NPU SAAECPHBIX PEAKLUAX, [IPU ITOM
pa3ianyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MATEMAaTUUYECKOE BBIPAKEHUE;

CTpPOUTH (PU3UUECKUE MOJAENU pealbHbIX OOBEKTOB, MPOLIECCOB U SIBICHMIA,
BBIICNISITh TPU 3TOM CYIIECTBEHHbIE M BTOPOCTENEHHBIE CBOMCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHATh (QU3NYECKHE MOJENTU ISl OOBSICHEHUS
(bu3nUYeCKUX MPOIIECCOB U pelIeHHs yUeOHBIX 3ajay;

OOBACHATh (PU3NYECKHUE SIBICHHUS, POLECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyalllud MPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarh
KAueCTBEHHbIE 337aud, B TOM YHCIE TPEOYIOIIUE YHMCICHHOTO OLIEHUBaHUS
XapaKTEepHBIX 3HAYCHUHN (U3NYECKUX BEJIUYUH, IPU 3TOM BbIOMpaTh a/IeKBaTHYIO
(GU3NYECKYI0 MOJEIb, BBIBISATH MPUUMHHO-CIIECCTBEHHBIC CBSI3U M BHICTPAUBATh
JIOTUYECKYIO LENOYKY PpACCYX ACHUU K3 2—3 II1aroB ¢ ONOpPOl Ha HW3y4YECHHbBIE
CBOMCTBA (PU3MUECKUX SIBICHUM, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEJIH;

YBEPEHHO pelaTh pacu€THHIC 3a/1auu MO0 M3y4aeMbIM TeMaM Kypca (pU3HKH,
BbIOMpas aJeKBaTHYIO (PU3WYECKYI0 MOJeNb, C HCIOJb30BaHUEM 3aKOHOB U
bopMyI1, CBA3BIBAIOIINX (PU3NUYECKUE BEIUYMHBI, 3alMCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEIICHHE 3aJayM, BBISBIATH HEAOCTAIOIIME WM H30BITOYHBIC
JaHHble, OOOCHOBBIBaTH BBHIOOp METOJA pEUIeHUs 3aJaud, HCIOJIb30BaATh
CIIPAaBOYHBIE JAHHBIE, IPUMEHITh METOJIbI aHAIN3a PA3MEPHOCTEM, UCITOIb30BATh
rpajguueckue  METOAbI  pELIeHUs  3a]ady, MPOBOJUTH  MaTEeMaTHUECKHE



npeoOpa3oBaHus U Pacu€Thbl, OLIEHUBATH PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYEHUS
bu3nUecKol BEIUYUHBI U OMNPENETSATh Pa3MEPHOCTh (PU3NYECKON BEIUMYMHBI,
MOJIyYeHHOMU MPU PEIICHUH 3a]1auu;

pacno3HaBaTh NpPOOJIEMBI, KOTOPbIE MOYKHO PEMIHUTh NOpPH HNOMOIIU
buznyecKkux METOAOB, W TpeajaraTh OPUECHTHUPOBOYHBIA CIOCOO pelIeHHs, B
ONMMCAHUM  HUCCJIEAOBAHMS  pAcloO3HaBaThb  MPOBEPSIEMOE  MPEIOIOKEHUE
(rumoTe3y), OILIEHUBATh MPABUIBHOCTh MOPSAKA MPOBEIACHUS HCCIEIOBaHUS,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

MPOBOJUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3UIECKUX
CBOMCTB TeJ (M3y4yeHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHAa COXPAHEHMS YHEPIUH,
3aKOHA COXPAaHEHWs MMIIYJIbCA, JEUCTBUE 3aKOHA BepHY/UIM M BO3HHKHOBEHHUE
NOIBEMHONW CHJIBI KpbUIAa, 3aBUCUMOCTh IE€pHOAa KOJEOaHUN NPYKUHHOTO
MasTHHKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJbIX KOJeOaHUW, MPSMOJUHEMHOE paclpoCTpaHEHHE CBETa,
pasnoxkeHue 0enoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB M300pa)KEHUS B INIOCKOM
3epKajie U CBOMCTB M300pa)KeHUs MpeAMeTa B coOuparouiei JinH3e, HaOIoAeHue
CIUIOIIHBIX M JMHEWYaTBhIX CIEKTPOB U3Iy4yeHUs): (pOpMyIHpoBaTh MPOBEPSEMOE
NpeanosjoxkeHue (rumoredy) O  BO3MOXKHBIX — pe3yibTaTax  HaOJIOJIEHUM,
CaMOCTOATENILHO COOMPATh YCTAHOBKY W3 M30BITOYHOIO Habopa 00OpyHOBaHWS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUIO0 MPSMBIX H3MEPEHHM, onpeaenss
CpellHee 3HAYEHUE U3MEPSIeMOM BEIUMYMHBI M  ONpENENsisi MOrPEIIHOCTh
pEe3yJbTAaTOB MPSIMBIX H3MEPEHUH, OOOCHOBBIBATH BBIOOp cCIocoba U3MEpEeHUs
(M3MepUTEILHOTO PUOOpPa);

IPOBOJANUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSSI CKOPOCTh
U YCKOpEHHE Tejla IpU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOpPEHHE CBOOOJIHOTO
najieHusi, KECTKOCTh  MPYKHUHBI, KOIDPUIMEHT  TpEeHHS  CKOJbKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj KoJjeOaHui
MaTEeMaTUYeCKOr0 W NPYXUHHOTO  MasATHUKOB, (OKYCHOE  pacCTOsSHUE
coOuparomeii JUH3BI W €€ ONTHYeCKas CuWiIa, pPaJuoaKTUBHBIN (OH) C
WCIIOJIb30BAHUEM aHAJOTOBBIX U HU(PPOBBIX MPUOOPOB: OOOCHOBHIBATH BHIOOP
METO/Ia U3MEpPEHHUs, IUIAaHUPOBAaTh M3MEPEHUsl, CaMOCTOSTENBHO COOUpaTh
HKCIIEPUMEHTAJIbHYI0  YCTAHOBKY,  BBIYHCISTH  3HAYEHUE  BEJIUYUHBI U
aHAIM3UPOBATh IOJYYEHHBIE PE3YNbTAThI, OLIEHUBAs MOIPEIIHOCTh PE3YJIbTaTOB
KOCBEHHBIX U3MEPEHUN;

MPOBOJIUTH AKCIIEPUMEHTAIbHBIE UCCIEAOBAHUS 3aBUCUMOCTEN (DU3UUECKUX
BEJMYMH (3aBUCUMOCTb MYTHU OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JBHXKEHUU O€3
HAaYaJIbHOM CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHHUS CKOJIBKEHHUSI OT CHJIbI
HOPMaJbHOTO JABJICHUS, MEpUOJa KoJieOaHH MaTeMaTHYeCKOro MasiTHUKa OT



JUIMHBl HWUTH, OIIPENEJICHUE YCKOPEHUs CBOOOAHOIO INaJEHHUSA, HCCIEJOBAHHE
VU3MEHEHUS BEIMYMHBI M HAIIPABICHUS WHIAYKIMOHHOIO TOKA, 3aBUCUMOCTH yTia
OTpaXEHUs CBETa OT yria NaJeHus, yria IPeJOMJIICHUS OT YIUIa IIaJCHHUS
CBETOBOTO Jy4ya, HCCJIEJIOBAHHE TPEKOB: HU3MEPEHHUE DSHEPrUU YaCTHIIbl I10
TOpMO3HOMY MyTH (10 ¢oTorpadusam)): COBMECTHO ¢ yuuTenaemM (GpopMyInpoBaTh
3a/layy M TUIIOTE3y MCCIIEIOBAaHUs, CAMOCTOSTENBHO IIJIAHUPOBATh MCCIIEOBAHUE,
CaMOCTOSITEJIBHO COOUpPATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, IIPEJICTaBIIAThH
MOJyYEeHHBIE 3aBUCHUMOCTH (PU3UYECKUX BEIUYMH B BUJEC TaOnHIl U TpaduKOB,
OLICHMBATh MOTPEIIHOCTH, JI€JIaTh BBIBOABI IO pE3yJIbTaTaM UCCIIEI0BAHNUS;

coOmonaTh mpaBuia 0e30macHOro Tpyaa mpu paboTe ¢ J1abopaTopHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yYEHHBIX IPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OmHcaHus (B TOM
YyHUCle: CHUIOMETP, NAaTYMKUA TOJOKEHUS, PACCTOSHUS M YCKOPEHHS, pakera,
9XO0JIOT, OYKH, HEpPUCKOI, (oToanmapar, MHUKPOCKOI, TEJIECKOI, ONTHYECKUE
CBETOBOJIbI, CIEKTPOCKOI, NO3UMETpP, Kamepa BuibCoHa), MCHOJIB3ys 3HAHUA O
CBOMCTBAaX (hpU3MUECKUX SIBIECHUI U HEOOXOuMble (pU3MUECKHe 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTENbHBIX IMPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB MpHU
pelieHny y4eOHO-IPAaKTUYECKUX 3ajlad, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoiei JTUH3E;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU JIsi oOecreyeHus
0e30MacHOCTH MPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY>KAIOIIEH CPEE;

OCYUIECTBJIAThH MOUCK MH(pOpManuu Guanyeckoro cojepxanus B UutepHere,
CaMOCTOATENBHO (HOPMYIUPYsI TOMCKOBBIN 3aMpoC, HAXOJUTh MYTH OINpPEACIICHUS
JIOCTOBEPHOCTH TOJIyYEHHON HMH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HAHUM U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKaHUsS, CIPABOUYHbIE MaTe€pUaNbl, PECYPChl CETU
WuTepHeT, BianeTb npuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOUW CHCTEMBI B JPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
nH(OpPMAIIUU U3 HECKOJIBKUX HMCTOYHMKOB (PU3MUYECKOTO COACPIKAHUS, MyOIUYHO
MPEACTABIATh PE3YyJIbTaThl MPOEKTHOM MM UCCIEI0BATEIBCKON AEATEIBHOCTU MPU
3TOM TIPaMOTHO MCIIOJB30BaTh W3YYCHHBIN IIOHATUMHBIM amnmapar u3y4aemMoro



paznena (U3MKM M CONPOBOXKAATH BBICTYIUIGHWE Mpe3eHTalMell ¢ y4EToM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoabneie IIpakTuuyeckue
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOIEr0 MUpa
1.1 dusnka — HayKa O MPUPOJIe 2
1.2 dusnueckue BEIINIUHEI 4 3
1.3 EcTecTBeHHO-Hay4HbIN METO/1 TO3HAHMS 2
Hroro no pazgeny 8
Pasnean 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA
2.1 CrtpoeHue BemecTBa 2 1
JIBr>XeHnEe U B3aUMOJICIICTBUE YaCTHIL
2.2 4 2
BEIleCTBa
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Hroro no paszneny 7
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
3.1 Mexanuueckoe OBMKECHHE 10 2
3.2 HNuepus, Macca, IIOTHOCTh 9 1
3.3 Cuna. Bune! cun 15 1 3
Uroro no pazgeny 34
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 Hasnenue. [lepenaya naBnenust TBEpALIMU 5 2




TCI1aMU, X KUJAKOCTAMHU U ra3aMu

4.2 JlaBieHune KuIKOCTH
4.3 ATMocdepHOe aBIeHHE 1
44 )leﬁCTBlfe JKUJIKOCTH U Tra3a Ha 12 3
MOTPYXEHHOE B HUX TEJO
Uroro no pazgeny 28
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 PabGora 1 MomIHOCTH 6 1
5.2 [IpocThie MeXaHU3MBI 2
5.3 Mexanuyeckasi SHEpTUs 1
Hroro no pazgeny 19
Pasnen 6. [loBTOpuTe 1bHO-00001IAK0IINIT MOAYJIb
6.1 [ToBTOpHTENEHO-0000IIAOIINIT MOTYIIb 6
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

KounyecTBO yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMMmsblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrtpoeHue u cBOMCTBA BeLIECTBA 6
1.2 TeroBbie MPOIECCHI 33 1 6.5
Hroro no pazgeny 39
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DJeKTpUIecKre 3aps/bl. 3apsHKEHHBIE Tea 9 |
’ Y UX B3aUMOJICUCTBHUS
22 IToCTOSTHHBIN 3JIEKTPUYECKHI TOK 31 10
2.3 MarHuTHbIE SBJICHUS 11 2 4
24 DNeKTpOMarHuTHAas MHIYKIIHS 7 1 1
Hroro no paszneny 58
Pa3nea 3. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
3.1 [ToBTOpUTENBEHO-00001IAIONTNI MOTYTTB 5
Wroro no pazueny 5
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 22.5




9 KJIACC

KounyecTBO yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHu4eckoe JBMKEHUE U CIIOCOOBI eTo
1.1 30 1 4
ONMCAHUS
1.2 B3aumonelicTBue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Hroro no pazgeny 63
Pa3nes 2. Mexannveckue KoJie0aHUsI H BOJHBI
2.1 Mexannueckue KojieOaHus 8 3.5
22 MexaHnueckne BOJIHBL. 3BYK 10 3
Hroro no pazgeny 18
Pa3nes 3. Di1eKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIC BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6
' AIIEKTPOMarHUTHBIE BOJIHBI
Hroro no pazneny 6
Pa3pnen 4. CBeToBbIe SIBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 8 2
4.2 JIuH3b1 U onTUYECKUE TPUOOPHI
4.3 Paznoxxenue 6emoro cBeTa B CEKTP 2 1




Hroro no pazgeny 16
Pa3zgen 5. KBanToBbI€E IBJIEHUSA
5.1 Hcnyckanue u noriomieHue cBeTa aroMoM 4 1
5.2 CTpoeHue aTOMHOTO siapa
5.3 SnepHble peakuuu
Htoro no paznemny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0 NI MOYJIb
6.1 Mexanunueckue siBIeHUS (IIOBTOPUTEIHHO- 6 3
' 00001IaOIIUI MOTYJIb)
62 TemoBsie siBEHUS (TIOBTOPUTEIHHO- 3
) 00001IaI0ITNIT MOTYITh)
6.3 DJEeKTPOMAarHUTHBIC SBJICHUS 3 {
' (moBTOPUTENBHO-0000IAOIINI MOYIIb)
6.4 CaeToBbI€ sSIBIIEHUS (TOBTOPUTENILHO- | |
' 00001IAOIIUI MOTYJIb)
6.5 [ToBTOpUTENBEHO-00001IAIONINI MOTYITH 4
Hroro no pazneny 17
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5




IHOYPOUYHOEIIVIAHUPOBAHME 7
KJIACC

Ne
n/n

Temaypoka

KoaunuecTBO 4acos

Bcero

KoHTpoabHbie
padoTsbI

IIpakTnuyeckue
padoThbI

DJIeKTPOHHbIE
nu@pposbIe
o0pa3oBaTe/ibHbIE

pecypcsbl

®dusuka—Hayka o npupoje. SBieHus
IIPUPOJIBI

dusznueckue ABICHUSI

duznyeckue BeINYUHbL. PazMepHOCTS.
®uznueckue npudopsl. [lorpemnoctu npu
IPSIMBIX U3MEPEHUIX

VYpok-uccnenoBanue"M3mepenue JIMHEHHBIX
pa3MepoB Te U MPOMEKYTKOB BpeMeHH"

JlaGopatopHas pabota"H3mepenne oobEéMa
JKUJKOCTU U TBEpAOro Tena'

JlabopaTtopHnast pabota"OmnpeneneHue
pa3mepoB MajbIxX Tea. Meton psiioB”

MeTtonbl HaydyHOTO NO3HaHUs. Onucanue
(u3NYEeCKUX SIBICHUHN C IIOMOILBIO MOJEeH
CraproBasi KOHTPOJIbHAsA padoTa

VYpok-uccnenosanue"l[IpoBepka runoressr:
JAJIIBHOCTB MOJIETA NIapuKa, MyIEHHOTO
TOPU30HTANIBHO, TEM OO0JIbIIE, YeM OoJIbIIe
BbICOTA ITycKa"

Crpoenue BemectBa. ONbITHI,
JIOKa3bIBaIOIINE TUCKPETHOE CTPOCHHE
BEIIECTBA




10

Jlaboparopnas padota "OrneHka auamerpa
aToMa METOJIOM PSI0B (C MCIOIb30BaHUEM

dbotorpaduii)"

11

Ypok-uccnenoanue "Habmonenue
TEIJIOBOTO pacHIupeHus ra30B. OMbITH IO
OOHAPYKCHHIO ICUCTBUS CUIT
MOJIEKYJIIPHOTO MPUTSAKEHUS"

12

13

14

JIBmkeHue yactull Beniectsa. Juddysus.
bpoyHoBCKO€E 1BHXKEHUE

Ypok-uccnenosanue "HabnroaeHue u
00BsicCHEHNE OPOYHOBCKOTO TBUKECHUS U
i pysun”

BzaumMoneiicTBre YacTHIL BENIECTBA:
MIPUTSHKEHUE U OTTAJIKMBAHUE

15

16

17

ArperaTtHble COCTOSIHHSI BEIIECTBA.
Oco00EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

Mexanunueckoe auxeHue. [1yTs,
TPaeKTOPUs, IEPEMELLICHUE

PaBHOMEpHOE 1 HEpABHOMEPHOE JBUKECHUE.
CxopocTb

18

HaxoxeHne ckopocTH, ITyTH U BpEMEHU
IIPY PABHOMEPHOM ITPSMOJIMHENHOM
JBHKEHUH

19

20

JlaGopatopHnas pabota "Onpeznenenue
CKOpPOCTH PaBHOMEPHOTO JBHKEHUS"
I'paduku npsSAMOIMHERHOTO PaBHOMEPHOTO
JIBYDKEHUS

21

Pemenue 3amgau nmo reme "Pacuer cpennen




ckopoctu"

JlaGopaTopHas pabora "OnpeneneHue

22 CpeaHel CKOPOCTH CKOJIBKEHHsI OpycKa UiTH
IapvKa no HaKJIOHHOM MI0CKOCTH"

7 OTtHOCUTENHLHOCTD ABMKEeHUS. CloKeHre
CKOPOCTEH MPpH NapaJlIeIbHOM JIBH)KCHHH
[Tonmy4yenne u ananus rpauKkoB

24 3aBUCHUMOCTH IYTH M CKOPOCTHU ABMXKEHUS OT
BpEMEHHU
Pemenwue rpaduueckux 3amaad mo teme

25 "Mexanuka. PaBHoMepHOE NpAMONIUHEWHOE
nBrokeHne"

26 SIBrieHre nHepUU. 3aKOH MHEPIUU
B3aumozeiicTBue Ten kak npuynHa

7 M3MEHEHUs CKOpocTH. Macca Tena Kak Mepa
WHEPTHOCTH TeJla IPU MOCTYNaTeIbHOM
JIBHOKCHUH

73 VYpok-uccnenosanue "CpaBHEHHE MacC 1O
B3aUMOJICHCTBUIO Tea"

29 IInoTHOCTE BemiecTBa

30 JlaGopatopHnas pabota "Onpeznenenue
MJIOTHOCTHU TBEpPAOTrO Tena"

a1 Pemenne 3amau mo Teme ""Macca Tena.
IInoTHOCTE BemiecTBa"

3 Cwmecu u criaBbl. [loBepxHOCTHAs 1
JIMHEHAS INIOTHOCTh

3 [ToaroroBka Kk KOHTPOIBHOU paboTeE MO TeMe

"®u3uka — Hayka 0 IpUPOJIE.




[lepBoHauyabHBIE CBEIEHUS 00 AaTOMHO-
MOJIEKYJIIPHOM CTPOCHHH BEIECTBA.
Mexanuka"

KonTponpHas padora o teme "duznka —
Hayka o npupoje. [leppoHavaibHbIe

34 CBEICHHS 00 aTOMHO-MOJICKYIISIPHOM
CTpOCHUU BeliecTBa. Mexanuka"

35 Cuna. SBnenue tarorenus. Cuja TSHKSCTH

36 N3obpaxkenue cwi. Pemenue 3amay mo reme
"OnpenesneHue CUbl TIKECTH"

37 Cuia ynpyroctu. 3akoH ['yka

38 Bec tena. smepenue cun. JlunamomMeTp
Ypoxk-uccnenoanue "Habmonenue

39 MU3MEHEHHUS CKOPOCTH MPHU B3aUMOAECHCTBUU
Ten"

40 Pemenue 3amau mo reme "Cuiia ynpyroctu.
Bec Tema"

JlaGopatopnas padota "OnbITHI,

41 JEMOHCTPUPYIOLIUE 3aBUCUMOCTh
pacTspkeHus (aeopmalniiu) NpyKUHbI OT
MIPUIIOKEHHOMN CHIIBI"

42 Cuna tpenus

43 Cnoxenune cui. PaBHOoJIeHCTBYOIIASA CHIIA

44 Pemenne 3agau mo teme "ClioxxeHue cuil.
PaBHonelicTByromas cuna"

45 Pemenne 3amay mo treme ""B3anMoneiictsue
Tea. Critel B MexaHuke"

46 Pemienue 3agau nmo teme "Cuna tpeHus'.




Ypok-uccienoBaHue 1o TeMe
"HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS
OT IUIOIIA/IA CONMPUKOCHOBEHHUS"

Jlaboparopuas pabota "ONBITEHI,
JIEMOHCTPHPYIOIIUE 3aBUCUMOCTD CHJIBI

47 TPEHUS CKOJIbXKEHHUS OT CHJIbI JaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MoBepxHOCTEH"

43 Pemenue 3amau no reme "B3aumopeiictBue
ten. Cuiel B MexaHuke"

49 KonTponbhas pabota no teme
"BzaumonerictBue ten"

50 JlaBiieHune TBEPBIX TEI

51 VYpok-3kcriepumMenT "CriocoObl onpeeieHus
JaBJIEHUS TBEpAOTro Tena'

57 VYpok-uccnenoBanue "3aBUCUMOCTh
JIaBJICHUs ra3a OT TeMIepaTypsl”

53 JlaBneHue XUAKOCTEH U ra30B. 3aKOH
[Tackansa

54 [IHeBMaTH4ECKHE YCTPOKCTBA

55 3aBUCHUMOCTD JaBJICHUS KUAKOCTH OT
TITyOUHBI

56 I'unpocraTuyeckuii mapamoke

57 Ypoxk-tipoekt "M3yuenue coodmaronmxcs
cocynoB"

53 VYpok-koHpepenuus "I 'uapaBnnyeckue
MEXaHU3MbI"

59 Hcnonp3oBaHNe BRICOKHX IaBJIEHUN B




COBPCMCHHBIX TEXHOJOTHUAX

Pemenne 3agau mo teme "JlaBnenue

60 |
KHUIKOCTH

61 AtMocdepa 3emin 1 IPUIUHBI €€
CYIIIECTBOBAHUS

2 VYpok-uccnenosanue "lIposiBnenue neicTBus
aTMoc(hepHoro naBieHus"

63 N3mepenue armocdeproro napnenus. OnpIT
Toppuuennu
3aBUCHMOCTH aTMOC(HEPHOTO JIABJICHHS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Tpubops! s
HU3MEPEHHS aTMOC(EPHOTO JIaBICHUS

65 Bapomerp-aneponn. AtmochepHoe qaBiieHHE
Ha pa3IuYHBIX BBICOTAX

66 BrrtankuBaromias cuna. 3akoH Apxumena

67 Pemenue 3ampau no reme "3akon Apxumena"
VYpok-uccnenoBanue "IKCIEPUMEHTATHHOE

68 oOHapyKeHHE IEUCTBHS )KUIKOCTH U Ta3a Ha
MOTPYXEHHOE B HUX Ten0"
JlaGopatopHnas pabota "Onpexnenenue

69 BBITAJIKUBAIOLLEH CHJIBI, JENCTBYIOLIEN HA
TEJI0, MOTPYXEHHOE B )KUIAKOCTB"

70 IInmaBanme Ten
JlabopaTtopHas padota "HcciaenoBanue

71 3aBHCUMOCTH Beca Tejla B BOJie 0T o0bemMa
MOTPYKEHHOU B KHUJIKOCTh 4acTu Tena"

72 BosnyxorutaBanue. [inaBanue cynos

73 Pemenue 3agau no reme "3akoH Apxumena.




VYcnoBus ruiaBanudg ten'

Pemenwne 3agau o teme "JlelicTBre

74 KUJKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX
Teno"
Ypoxk-npoekT "KoHcTpynpoBaHue apeoMeTpa

75 WJIY JIOAKU U OTIPEJICTICHUE
rpy30n0abEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe

76 "JlaBiieHuE TBEPIBIX TEJ, )KUAKOCTEH U
ra3zoB"

77 KonTponbhas padota no teme "JlaBnenue
TBEPJIbIX T, )KUJIKOCTEH U ra3oB"

78 Mexanunyeckas padborta

79 MOoIIHOCTD

20 Pemenue 3amau Ha onpeneneHue paboThl U
MOIIHOCTH

81 PaGota cuibl TSKECTH M CUJIBI TPEHUS

20 Ypok-uccnenosanue "PacyéT MOIHOCTH,
pa3BuUBaeMoOM pH Mo IbEME 10 JiecTHUIIE"

83 [IpocTbie MeXaHU3MBI

84 MowmenT cuinsl. [IpaBuino MOMEHTOB
Jlaboparopnas pabota "M3ydueHue mpasuiia

85 pbryara Jijis oJBM>KHOTO U HEMOABUKHOTO
0J10k0B"

86 "3on0T0€ NpaBuiIo" MEXaHUKU
Pemenue 3amau mo reme "30510TOC TIPABUIIO

87 MexaHuku'" / Beepoccuiickas mpoBepoyHas

paborta




Pemenue 3amau no reme'"Padora cunsl

88 Tsoxectr u cuitel TpeHus'/Beepoccuiickas
npoBepoyHas pabora

29 VYpok-nipoekt "IIpoextupoBanue
MOJIMCIIACTOB C 33JJaHHBIMU TTapaMeTpaMu”

9 Ypok-koupepennus"TIpocTeie MexaHU3MBI
B OBITY, TEXHUKE, )KUBBIX Opranu3max”

91 Koaddurment nosesnoro necTpust
MPOCTHIX MEXaHU3MOB

0 JlabopaTtopnas padora"Onpenenenne KI1/]
MOJIBU’KHOTO U HEMOABUKHOTO 0JI0KOB"

93 Mexanunueckas sHeprusi. Kunetnueckas u
MOTEHIMATbHAS YHEPTUS

94 3aKOH COXpaHEHMsI MEXaHUUECKON SHEPTUu
Ypok-sKcrepuMeHT " DKCepUMEHTAITHHOE

95 OIpeZICIICHNE N3MEHEHNS KHHETUYECKON U
MOTCHIINATBHON YHEPTHH MPU CKATHIBAHUN
TeJa M0 HAKJIOHHOM MIOCKOCTH"

96 [ToaroroBka Kk KOHTPOJIBLHOU paboTeE MO TEME
"Pabora u MoutHOCTh. JHeprus"

97 KonTponbnas padora o teme "Pabora u
MOIIIHOCTb. DHEprus"

08 Pabora ¢ Tekcramu no Teme"MexaHuyeckoe
newkenne'"/ 'omoBasi KOHTpPoJIbLHAsI padoTa

99 Pa6ota c Texctamu o Teme"CtpoeHue
BelecTna"

100 PaGora ¢ Texctamu no teme"Cusibl B

npupoze”




101 Pabota ¢ Tekctamu 1o Teme "JlaBiaeHue 1
TBEPABIX TEJ, )KUIKOCTEH U ra3oB"
102 Pabora ¢ Tekcramu o Teme "DHeprusi. |
[Ipoctbie MexaHU3MBI"
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 23




8 KVIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tewa ypoka Bcero Konrpoanneie  TIpaxTueckue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThbI padoTbI pecypen
OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1
MOJITBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mojenu TBEpAOro, JKUAKOTO U |
ra3000pa3HOro COCTOSHUH BEIIECTBA
Ypok-konpepennus "Kpucrannnueckue u
4 amopdusie tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aJIMa3oB"
5 CmaunBaHue U KallWJUISIPHOCTb. |
IToBepXHOCTHOE HATSKEHUE
TeroBoe pacliMpeHue U cokaTue 1
Tennosoe nemxkeHue. Temmeparypa 1
TemnepaTypHbI€ Kbl 1
9 BHyTtpenHsist 3Heprus u crnocoosl eé |
WU3MEHEHUS
10 Buasl Tenonepenaun 1
VYpok-koudpepenuus "McnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MATEPUAJIOB B 1
LEJsIX SHeprocoepexeHus "
12 KonunuectBo Tennotsl. Y aenpHas |

TCIINIIOEMKOCTD




13

VYpok-uccnenosanue "[IpoBepka runoresbl
JMHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA
XKHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TemnepaTrypsl"

14

YpaBHEHHE TEIJIOBOTO OaaHca.
TemooOMeH ¥ TEIJIOBOE paBHOBECHE. 3aKOH
Herotona—Puxmana

15

16

17

JlabopaTtopnast pabora "HcciaenoBanue
SIBJICHHS TETNIOOOMEHA TPU CMEIINBAHUT
XOJIOJIHOM U ropsiuei Boab!"

Pemenue 3anay no teme "TemnooomeH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOM
pH TEII000MeHe C HarpeThbIM
METAJUIMYECKUM [TUIMHAPOM"

18

[ImaBnenue n oTBEpAEBaHUE
KPUCTAJZIMYECKUX BEIIECTB. Y AeNIbHAsA
TEIUIOTa TUIABJICHUS

19

20

21

Pemenue 3amau nmo treme "IlnaBienne u
OTBEp/IeBaHUE KPUCTATUINYECKUX TeT"

JlaGopatopHas pabota "OnpezneneHue
yJIeIbHOM TEIUIOTHI IJIaBJIeHus Jpaa"

Vpok-uccnenosanue "CpaBHEHHE IPOLIECCOB
TUTABJICHUS] KPUCTAIUTMYECKHUX Tell U
pa3MsrdeHus Mpu HarpeBaHUHU aMOP(HBIX

TCI

22

[TapooGpa3oBanre U KOHIEHCAITUS.




Hcnapenue

Kunenue. Y nenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTD

23 TEMIIEPATYPHI KUTICHUS! OT aTMOC(HEepHOTO
JIaBJICHUS

24 Pemenue 3amau no teme "IlapooOpazoBanue
H KkureHue"
VYpok-uccnenosanue "OO0bsiCHEHNE

25 3aBUCHMOCTH TEMIIEPaTypbl KUIIEHUS OT 1
naBieHus"

26 HacpliieHHbIil 1 HEHACBIEHHBIA ap.
BuiaxxHOoCTB BO311YXa
BnaxnocTe BO3ayxa 1 €€ U3MepeHHue.

27 JlabopaTtopHast pabora "Onpeznenenue 0.5
OTHOCHUTEIILHOM BIAXKHOCTH BO3ayXa"

28 Pemenne 3amau mo teme "BiaxkHOoCT"
Pemenue 3aga4 v aHanu3 CUTyalum,

29 CBSI3AHHBIX C SIBJICHUSIMU UCITAPECHUS U
KOHJICHCAIlH

30 DHeprus TOTMBa. Y IeJbHas TEIIoTa
CropaHus

31 [IpuHIMIBEI PaOOTHI TETIOBBIX IBUTATENCH

) [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CropaHus

33 KIIJI TermoBoro gBurarTeis

34 Pemenne 3agau mo treme "KIIJ] TermoBoro
nsurarens"”

35 VYpok-koHpepennus "TemnoBsie ABUTATEIN




U 3alllMTa OKpY>Karolen cpeant”

36 TerioBble OTEPHU B TEIIOCETIX

37 3aK0oH COXpaHEHUs U MPEBPAILCHHs SHEPTUU
B MEXaHMYECKUX U TEIJIOBBIX Mpolieccax
[ToaroroBka Kk KOHTPOJIBHOU PabOTE MO TEME

38 "TennoBslie siBiieHUs. MI3MeHeHue
arperaTHbIX COCTOSIHUH BeriecTa"
KoHnTtpoinbhas padora mo teme "TermoBbie

39 ABJIeHUs. VI3MeHeHne arperaTHbIX
COCTOsIHUI BemecTBa"

40 DnekTpusanus Tei. [[Ba poaa 3apsioB
Ypoxk-uccnenosanue "Hccnenopanue

41 CIoco00B Pa3IUYHBIX BEIIECTB
HadJIEKTPU30BHIBATHCS "

42 B3anmoneiicTBre 3apsoKeHHBIX Tell. 3aKOH
Kynona
DnekTpuueckoe nose. HanpsxéHHOCTh

43 anekTpudeckoro noss. [Ipunnun
CYNEPIIO3UIUH JIEKTPUUECKUX MONei’

44 Hocurenu anekTpuueckux 3apsiioB.
DneMeHTapHbIi 3apsa. CTpoeHue aroMma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOAHMKH, ANIIIEKTPUKHU U
MOJIYITPOBOJTHUKH

47 VYpoxk-koH(pepeHtus "DnekTpusaius B
MMOBCETHEBHOM KU3HU"

43 Pemenue 3anau no Teme "3aKOH COXpaHEHHUSI

3JIEKTpUYECKOro 3apsaa




OnekTpuueckuii Tok. lctouHuku

49 1
AIEKTPUYECKOTO TOKA
Ypok-uccnenosanue "Hccnegopanue

50 JIEUCTBUSI DJIEKTPUUYECKOTO OIS Ha 1
MIPOBOJIHUKYU U TUDJIEKTPUKH"

51 DJIEKTPUUYECKUI TOK B METaJIIax 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTpUYecKas 1enb 1

54 Cuna Toka. AMnepmerp 1

55 DIIEKTpUUYECKOE HarpshkeHue. BonbTmeTp 1
JlaboparopHnas pabdota "COopka u

56 HCTIBITAHUE AJIEKTPUUYECKOM 1enn 1
MMOCTOSIHHOTO TOKa"

57 3aBUCHUMOCTH CHJIBI TOKA OT HAMPSKCHMUSL. |
3akon Oma aJig y4acTka 1enu
JlaboparopHnas pabota "Hccrnenoanue

53 3aBUCHMOCTH CHUJIBI TOKA, TPOTEKAIOIIETO |
4yepe3 pe3ucTop, OT HAMPSHKEHUS Ha
pe3uCTOpe U COMPOTUBIIEHUS pe3nucTopa”

59 DIIEKTPUUYECKOE CONPOTUBIIEHUE. Y ACIBHOE |
CONPOTHUBIICHUE

60 JlaGopatopHas pabota "OnpezneneHue |
YIETBHOTO COMPOTUBICHUS MPOBOTHUKA"

61 Pemenue 3agau no teme "DnekTprueckoe 1
CONPOTHUBIICHHE. Y ICIBHOE CONMPOTHUBIIEHUE"

62 Pemenne 3amgau no reme "3akon Oma" 1

63 [TocnenoBarenbHOE M MapauIeIbHOE |

COCOIMHCHUA ITPOBOIHHUKOB




64

JlaboparopHas pabota "IIpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TPpU
MOCJIEA0BATEILHOM COCIMHEHUH IBYX
pe3uctopon”

65

Pemenne 3amau mo reme
"[locnenoBarenbHOE U MapaICIbHOE
COEJIMHEHUS TIPOBOHUKOB"

66

67

68

JlabopaTtopHast pabota "I[IpoBepka npasuia
JUTISL CUJTBI TOKA TIPH MapajuieIbHOM
COEIMHEHUU PE3UCTOPOB"

Pemenue 3a1au Ha npumeHeHue 3akoHa Oma
JUTSL Pa3JIMYHOTO COSMHEHHUSI IPOBOTHUKOB
OJ1C 1 BHyTpEeHHEE COIPOTUBIICHHE
MCTOYHMKA TOKA. 3aKkoH OMa J171s1 TOJIHOU
enu

69

Pemenue 3amau o reme "DJIC, BHyTpeHHEE
COINPOTHBIIEHNE UCTOYHMKA TOKA. 3akoH OMa
JUIS MOJTHOM 1enu”

70

71

Jlabopatopnast pabota "Onpexnenenne IC
N BHYTPCHHET'O COIMMPOTHUBIICHUA UCTOYHHKA
ToKa"

[IpaBuna Kupxroda

72

JlaGopaTtopHas pabota "I[IpoBepka mpaBu
Kupxroga"

73

74

Ypok-uccnenosanue "M3ydeHue BOIbT-
AMITICPHBIX XapaKTEPHUCTUK HeJIMHEWHBIX
3J1€MEeHTOB"

PaGora QJICKTPHUYICCKOIr'0 TOKA. MOIIHOCTB




SJICKTPHUYCCKOI'0 TOKa

75

76

JlaGopaTtopHnas pabota "Onpezaenenue
paboThl U MOIIIHOCTH AJIEKTPUUECKOTO TOKA"

3akon JIxoyns-Jlenna. [Torpedurenu
AEKTpUYECKOro Toka. KopoTkoe 3amMblkaHue

77

Ypok-koHpepenus "OO0bsICHEHHUE U
MPUHLIMI ACHCTBUS JOMAIIHUX
3JIEKTPOHATPEBATEILHBIX TIPHOOPOB"

78

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"DekTpuUecKue 3apsabl. 3apsKEHHbBIC Tena
" uX B3aumoaeucTBus. ITocTOSHHBIN
ANEKTPUIECKUIN TOK"

79

80

81

KonTponbhas pabota no Teme
"DekTpuUecKue 3apsabl. 3apsKEHHbBIC Tela
" X B3auMoeiicTBus. IlocToIHHBIN
ANEKTPUIECKUIN TOK"

ITocTostHHBIE MarHUTEL. MarHuTHOE I10JI€
3eMIIM ¥ ero 3HauCHHUE JJIA )KU3HU Ha 3emite

VYpok-uccnenosanue "M3yuenue
MarHUTHOT'O TOJISL TOCTOSIHHBIX MarHUTOB
pU UX 00bETUHEHNH U Pa3/IeiICHUN.
Busyanuzanus nosst mOCTOSITHHBIX MarHUTOB'

82

OneiT Opcrena. MarautHoe nose
IIEKTPUYECKOTO TOKA

83

84

OneiT AMniepa. MarHuTHoe 1oJie KaTyIKH ¢
TOKOM. [[puMeHeHne 31eKTPOMarHuToB B
TEXHUKE

Cuna Ammnepa u onpeneneHue eé




HaIpaBJICHUS

Pemenue 3amaud no reme "Cuna Amnepa u

85 omnpejeneHue e¢ HanpaBiaeHUs"
DNeKTPOABUTaTEh OCTOSIHHOTO TOKA.

86 Hcnonp3oBanue 3JIEKTpOABUTATEIEH B
TEXHUUYECKUX YCTPONCTBAX U Ha TPAHCHOPTE

87 Bcepoccuiickas mpoBepouHas pabota

88 Bcepoccuiickas mpoBepodHas paboTa

29 JlabopaTtopHast pabora "N3yuenue aeicTBus
MarHUTHOTO TOJISl Ha MPOBOAHUK C TOKOM"

90 Ypoxk-koudepennus "[IpakTrueckoe
IIPUMEHEHHUE IeKTpoABUraTeei"”

01 JlaboparopHnas pabota "KoHcTpyrpoBaHue u
u3ydeHue paboThl ANeKTpogBUraTesns"”

90 JlaGopaTtopnast pabora "N3zmepenne KI1/]
3JIEKTPOJIBUTATENIbHON YCTAaHOBKH"

93 Omnbrter @apazesi. 3aKOH IEKTPOMArHUTHOU
nHayknun. [Ipasumno Jlenna
VYpok-uccnenosanue "HccnegoBanue

94 M3MEHEHUH 3HAYEHUS U HaIllpaBIIECHUS
MHAYKIIMOHHOTO TOKa"

Pemenne 3agau no teme "3akoH

95 ANIEKTPOMArHUTHOM UHAYKIMU. [IpaBuio
Jlenna"

96 Dnektporereparop. CrocoObl MoTydeHus
AJIEKTPOIHEPTUHU

97 Ypok-koHpepeHIus "DIeKTpOoCTaHIIUU Ha

BO300HOBJISIEMBIX UCTOYHHKA OHCPIHUH.




[Tpo6aemsbr 3xosioruu. TornauBHbBIE
3JIEMEHTHI U AJIeKTpOMOoOmIn"

KonrponbHast pabora "IJIeKTpOMarHUTHBIC

98 " 1
SIBIICHHUSI

99 I'opoBasi KOHTpOJILHAs padoTa |
Pabora ¢ TekcTamu 1Mo Teme

100 "DneKTpuuecKue 3apabl. 3apsHKEHHbIE Tena 1
U WX B3auMoiericTBre"

101 Pabora ¢ Tekctamu o Teme" TlocTosTHHBIIM |
3JIEKTPUYECKUM TOK"

102 PaGora ¢ TekcTamu 1o Teme "MarHuTHbIE 1
SIBJICHUS ¥ DJICKTPOMAarHuTHast MHAYKIUS"

OBIIEE KOJIMYECTBO YACOB I1O0 102 5

[TPOIT'PAMME




9 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tewa ypoka Bcero Konrpoanneie  TIpaxTueckue fI[Sy‘IEHPIH :)Iﬁl?a[;OBaTeanme
padoThI padoThI pecypen
Mexanudeckoe nBuxeHue. MarepuanbHas
Touka. CriocoObl onucaHus 1
MEXaHUYECKOTO JBUKEHUS
Cucrema orcuera. OTHOCUTENIBHOCTh |
MEXaHUYECKOTO JBUKEHUS
BekropHbie BETUYUHBI, ONIEpaIiu C 1
BEKTOpPAMHU, ITPOCKIIUU BEKTOPOB
Pannyc-BekTop MaTepualbHON TOYKH, 1
nepeMeIieHre Ha TIOCKOCTH
PaBHOMEpHOE TPAMOIIMHEMHOE JBUKEHUE 1
Pemenue 3amgau mo reme "PaBHOMepHOE |
NpsIMOJIMHEHOE ABMKEeHuE"
HepaBHOMepHOE NPAMOIUHENHOE
nBuxeHue. CpeHsst U MTHOBEHHas 1
CKOPOCTb TeJla TPU HEPABHOMEPHOM
JIBIKEHUN
JlaGopatopHas pabota "OnpezneneHue
CpeIHel CKOPOCTH CKOIBKEHUs OpycKa 1 !
WJIU IBUOKEHUS IIapUKa MO HAKIIOHHOMN
MJI0CKOCTH"
PaBHOYCKOpEHHOE IPSIMOJIMHEMHOE |

JBOKEHUE. Y CKOpEHHUE




10

CKopoCTh paBHOYCKOPEHHOT'O
MPSIMOJIMHEHHOTO IBYOKeHHS. ['paduk
CKOPOCTH

11

Pemenue 3anau no teme "CkopocTthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

13

[lepemernieHue npu paBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBH)KEHUH

JlaboparopHas pabota "Onpenenenue

YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IUI0CKOoCTH"

14

Pemenne 3amau no reme "llepemenienue
[IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM
nBIKeHun"

15

JlaGopaTtopHast pabora "HccnenoBanue
3aBHCHUMOCTH ITyTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM JBM)KEHUU 0e3
HavaJbHOU ckopocTn"

16

I'padmueckas uHTEpIIpEeTaLIs YCKOPEHUS,
CKOpPOCTH, MPONUJIEHHOTO MMYTH U
NepEMEIICHUS IS TPSMOIMHENHOTO
JOBUXXCHUSA

17

18

Pemenue 3amau o teme "I'paduueckas
WHTEpIpPETALM YCKOPEHHUsI, CKOPOCTH,
IIPOMJIEHHOT'O ITYTH U MEPEMEILECHHUS IS
MIPSIMOJIMHEMHOTO JIBV>KEHHS"

Yckopenue cBo6ogHOTO nageHus. ONbIThI
Tanunes




Pemenue 3agau no reme "Yckopenue

19
c¢BoOOHOTO MMaxeHus"

20 JIBukeHHe Tena, OpOIIEHHOTO MO/ YTIIOM K
TOPU3OHTY

)1 Pemenwne 3agau mo teme "JIBMkeHHE TEa,
OpOIIIEHHOTO 10T YTJIOM K TOPU30HTY"
JlabopaTtopnast pabora "HcciaenoBanue

22 JBUKEHHS TeJia, OPOIIEHHOTO TIOJT YIJIOM K
ropu30HTY"
Pemenue 3agau mo teme "JIBrkeHue mo;

23 JEHCTBUEM YCKOPEHHS CBOOOTHOTO
nageaus”

24 JIBUKEHUE 110 OKPYKHOCTH

’5 JInneliHas u yriaoBasi CKOPOCTb, IEPUOA U
4acToTa

26 CKOpOCTh U YCKOPEHHUE TP ABUKEHUU TIO
OKPY>KHOCTH

7 Pemenne 3anau no reme "JIBuxkeHue no
OKpY>KHOCTH"
Vpok-koupepennus "PacrnoznaBanue u

28 npUOIMKEHHOE OMUCAHNE Pa3IMYHBIX
BUJIOB MEXaHUYECKOTO ABMKCHUS"
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo

29 TeMe "MexaHndecKkoe JBIKEHUE U
CrocoOkI ero onmucanus"
KonTpomnpHas pabota mo Teme

30 "MexaHn4YecKoe IBMKEHUE U CIIOCOOLI €0

onucanus"




31

[Iepsbiit 3ax0oH Hprotona. BekTop cuisl

Bropoii 3akon HerotoHa.

32 PaBHOelicTBYIOIIAA crita

13 Tpetuii 3akon Hertotona. Cynepno3uiius
cui

34 Cuia ynpyroctu. 3akoH ['yka

35 Pemenue 3amau nmo teme "Cuna
ynpyroctu"
JlabopaTtopnast pabora "HcciaenoBanue

36 3aBUCHUMOCTH CHJIBI YIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTEIIEHU
nedopMaluu npyKUHbI"

37 Cuna tpenus. Koapdumment tpenns

38 JlaGopatopHas pabota "OnpezneneHue
Kod(puimenTa TpeHHs CKOIbKEHUS"
JlaGopatopHas pabota "HccnenoBanue

39 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT
CHUJIbl HOPMAJIBHOTO J1aBJICHUS"

40 JIBrKeHHeE Te 0 OKPYKHOCTH OJT
JeNCTBHEM HECKOJIBKUX CHJI

41 3akoH bepHymm n noxsEMHas cuia Kpbuia
VYpoxk-koudepenuus "CoBpeMeHHbIE
JeTaTeNbHbIE alllapaThl, Cya Ha

42 MOABOJIHBIX KPBUIbSAX, aHTUKPBLIO HA
CKOPOCTHBIX aBTOMOOMJISIX. JIBIoKEHHE
Moe3/1a Ha MarHUTHOM moayike"

43 Cuna TsKeCTH M 3aKOH BCEMHPHOTO

TATOTCHUA




JIBH>KEeHHE Te BOKPYT I'PaBUTALMOHHOTO

4 neHrpa. Ilepsas kocMuyeckast CKOpOCTb

45 HesecomocTs u nieperpysku

46 PaBHOBecHe MaTepHUaNbHON TOYKH.
AGCOIOTHO TBEPIOE TEIIO

47 MowmeHT cuisl. [IpaBuino MOMEHTOB

43 Vpok-uccnenopanue "OnpeneneHue
LIEHTpa TSKECTU pa3IMYHbIX Te"
HNmnynec Tena. U3smMeHeHne nMirynsca.

49 HMitynbe crilbl. YIIPYroe U Heymnpyroe
B3aUMOo/IeiicTBHE

50 3aKOHbBI U3MEHEHUS U COXPAaHEHUS
UMITyJIbca

51 PeaktuBHOE ABUXKEHUE
Pemenne 3amaa mo teme "3akoH

52 COXpaHEHHMsI UMITyJIbca. PeakTuBHOE
IBHKeHHne"

53 Mexanuueckas paboTa U MOIIIHOCTb

54 Pabota cuiibl TSKECTH, CHITBI YIIPYTOCTH U
CHUJIBI TPEHUS
JlaGopaTtopHast pabota "Onpenenenne

55 paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM
JBUKEHUU TeJa 110 TOPU30HTAIbHON
nosepxHoctu"

56 CBs13b SHEpruu U padoThI
JlaGopatopHas pabota "OnpezneneHue

57 paboThI CHIIBI YIPYTOCTH NPH MOABEME

T'py3a € UCIIOJIBb30BAHUCM HETIOABHUIKHOT'O 1




[MOABWXKHOTO OJIOKOB"

58

59

HOTeHHI/IaHBHaﬂ OHEpPIusa

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUuu

60

61

62

3aKOH N3MEHEHHUS U COXPAaHEHUs
MEXaHUYECKON IHEPIUU

Pemenue 3amau no teMe "3aKOHEI
W3MEHEHUS U COXpaHEHUs MEXaHUYECKON
sHepruun”

[ToaroToBKa K KOHTPOJIBHOH paboTe MO
TeMe "B3aumopnelicTBue Ten. 3aKOHBI
coxpaHeHus"

63

KonTtponpHast pabora o Teme
"B3aumMoaencTBue TeI. 3aKOHEI
coxpaHeHus"

64

65

66

67

KonebarensHoe aBmxenne. OCHOBHbIE
XapaKTepUCTUKHU KoJIeOaHUil: epuo/,
4acTOTAa, aMILIATYAA
MareMaTH4eCcKUil ¥ NPy KUHHBIN

MasTHUKH. JlabopaTtopHas paboTa
"HccnenoBanue 3aBUCUMOCTH MTEpUOJIA

KoJieOaHuil Tpy3a Ha HUTH OT JTMHBI HUTH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCHUMOCTH NepHoa KoueOaHun
MIPY’KWUHHOT'O MAasATHUKA OT Macchl Irpy3a"

FapMOHI/ILICCKI/IC KoJIeOaHMs

0.5

68

JlabopaTtopHas padora "U3mepeHue
paTop p p
YCKOPEHHSI CBOOOTHOTO TajeHus"




69

3aryxaromue konebanus. BeiHyX1eHHbIE
KoneOanus. Pesonanc

70

71

72

[IpeBpamienue 3aepruu npu
K0J1e0aTeIbHOM JIBH)KCHUU
VYpoxk-uccinenosanue "l[IpoBepka

HE3aBUCUMOCTH II€pUOaa KonebaHuii
I'py3a, HOABCUHICHHOI'O K JICHTC, OT MaCChI

rpygaﬂ

MexaHudeckue BOJIHEL: IpOOOJbHBIC U
IMOIICPCUYHBIC

73

CBolicTBa MeXaHUYECKUX BOJIH. JlimHA
BOJIHBI U CKOPOCTb €€ pacrpOCTpaHECHUS

74

75

76

Ypok-uccnenosanue "HabmroaeHue
uHTEepPEepeHIH U TU(PaKIUK BOJTH Ha
MOBEPXHOCTH BOJBI"

VYpok-koHpepeHuus "MexaHuueckne
BOJIHBI B TBEpAOM Teie. CelicMu4yecKkue
BOJIHBI"

3Byk. Pacnipoctpanenue u orpaxeHue

3BYyKa

77

78

79

Pemenue 3amau mo reme "3ByK"

Ypok-uccnenoBanue
"JKCEpUMEHTAILHOE OIPE/IETICHHUE
IPaHUL] YaCTOTHI CJIBIIIAMBIX 3BYKOBBIX
Kose0aHuit"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC.

80

VYpok-uccnenosanue "Halmonenue n




00BsICHEHHE aKyCTUYECKOr0 pe3oHaHca"

Nudpa3syk u ynprpasByk. Kondepenius

81 "Hcnonp30BaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"

2 OJEeKTPOMarHUTHOE NOJIE U
3JIEKTPOMArHUTHBIE BOJIHbI

83 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-konpepenus "Llkana
AJIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBaHue

84 ANEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM
cBs3u. Paguonoxanus. KocMuueckas cBsizb
"

g5 Penienue 3a1a4 Ha onpe/eneHre YacTOThI
Y JJTUHBI AJIEKTPOMAarHuTHOM BOJIHBI

36 DNEeKTpOMarHuTHas MPUPOIA CBETA.
CxopocTh cBeTa

27 BosHOBBIE CBOICTBA CBETA:
uHTepdepeHus 1 Tudpakuus

28 JIyueBas MoJienb CBETa U TEOMETPUYECKAS
onTuka. MicTouHMKHN cBeTa

29 [IpsimonuHETHOE pacIpoCTpaHEHHE CBETA.
3armenus Connua u JIyHsl

90 3akoH oTpaxeHus cera. [lnockoe 3epkaio

91 [TocTpoenue nzobpaskeHui,
c(OPMHPOBAHHBIX 3€PKATIOM

9 [Tpenomiienue cBeTa. 3aKOH MPEITOMIICHUS
cseta. [lonHoe oTpaxkeHue cBeTa.

93 JlaboparopHas pabota "Hccrnenoanue




3aBUCHUMOCTH yTJja NPeOMJICHUS OT yriia
MaJIeHUsI CBETOBOT'O JIyya Ha TPaHHUIIC
«BO31YX-CTEKJIO»"

VYpok-uccienosanue "AHanus u

o4 00BsICHEHHE ONTHYECKOIO MUpaxka"
Ypok-koHpepenmus "Mcnonbp3oBanue

95 IIOJIHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"

96 JIunza, xon nyuel B IMH3E

97 ®opmysia TOHKOMN JIMH3bI

JlaboparopHas pabota "Onpenenenue
98 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN
CHJIBI COOMPAFOIIICH JTMH3BI"

[Tonyuenue n300pakeHH ¢ MOMOIIBIO

99 cobuparoniel ¥ paccenBaroLlel JI1H3
VYpoxk-koupepenuus "Ilpuniumn geiicTBus

100 ONTUYECKUX MPUOOPOB (MUKPOCKOIIL,
Teneckor, ¢poToarnmapar)"

101 I'ma3 kak onTuyeckas cUCTEMA.

bru3opykocTh U JalbHO30pKOCTh
Paznoxxenue 6enoro cBeta B CIIEKT.

102 Oneitel HetoTona. Cnoxenue
CIEKTpaJbHBIX LIBETOB. [{ucnepcus ceera

Ypoxk-npaktukym "Habmronenue u
103 00BSICHEHUE OIBITOB MO Pa3I0KEHHUIO
6emnoro cera B ciekTp. [lonyuenue 6enoro

L[BETA MIPU CJIOKEHUHU 1IBETOB"

104 Omnbitel Pe3epdopa u mranerapHas




MOACIb aToMa

105 [Tocrynatel bopa. Monens atroma bopa.
Hcnyckanue 1 MOraomeHue cBeTa aTOMOM.

106 KBantbl. JInHe4aTbie CIEKTPHI

Ypok-npaktukym "Habmronenue
107 CIUIOLIHBIX U JUHEHYAThIX CIIEKTPOB
U3JTy4eHUs U UCIycKaHus"

108 PanmnoaktuBHOCTB. Allb(a-, 6eTa- u

ramMmma-us3JIydCHusA

CTpOGHI/IC ATOMHOI'O Ag1pa. HYKJIOHHaH
MOJECJIb aTOMHOI'O AJpa

109

110 PannoaktuBHbIe npeBpamnienus. M3oronsl

111 [lepuon nonypacnana

VYpok-koHpepennus "JleiicrBue
1 paZMOAaKTHBHBIX M3Ty4E€HUI Ha )KUBbIC
OpraHu3Msl. 3alMTa OT PaAHOAKTUBHOTO

n3iyyeHus"

113 SAnepHble peakiuu. 3aKOHbI COXPAHEHUS
3apsI0BOTO U MaCCOBOTO YHCET

SHCpFI/IH CBA3U ATOMHBIX AECP. CBs3b
MacCChbl 1 SHCPIrun

114

Pemenue 3agau no reme "SAnepHbie

115 .
pPCaKkmuu. 3HCpFI/I$I CBA3HU

116 Peakmuu cuHTE3a M IeTICHUS SIep.
Ucrounnku sneprun CoiHIA U 3BE3T

Ypok-koHpepenmus "Anepuas
117 HHEPreTHKa. DKOJOTHUECKUE MPOOIIeMbI
SIIEPHOM SHEPreTUKU"




[ToaroroBka K KOHTPOJIBHOM paboTe MO

118 teMme "Konebanus u BonHbl. CBETOBEIE U
KBAHTOBEIE SIBJICHUSA"
KonTtponpHas padora o teme "Konebanus

119 1 BoJIHBI. CBETOBBIE Y KBAHTOBBIE
siBJIeHHS"

120 Pemenue pacdeTHBIX MO TeMe
"Mexannyeckoe aBrxeHue"

121 Pemrenne pacyeTHBIX M KaYECTBEHHBIX
3a1a4 1o teme ""B3aumoneiictBue ten"
Pemienne pacyeTHBIX U KaYECTBEHHBIX

122 3a/1a4 1o TeMe "3aKOHbI COXPaHEHUS
SHEPIruH U UMIyibca'

123 JlaboparopHbie pabOTHI IO TEME
"MexaHndeckoe aBrKeHne"

124 JlaGopatopHble pabOTHI IO TEME
"B3zaumMonencTBue Tea"

125 JlaGopaTtopubie padoTsl o Teme "[IpocTrie
MeXaHUu3MbI"

126 Pemienne pacyeTHBIX M KaYECTBEHHBIX
3aaa4 no teme "TemnoBsie mpouecch”

127 Pemienne pacueTHBIX U KaYECTBEHHBIX
3ama4d 1mo reMe "BiaxkHOCTB"
Pemenne pacyeTHBIX M Ka4ECTBEHHBIX

128 3agad4 mo teme "KIIJ] TermnoBeIx
nBurareiei”

129 Pemenne pacyeTHBIX M Ka4ECTBEHHBIX

3a7a4 1o TeMe "3aKOHBI IIOCTOSIHHOTO




TOKa"

Pemrenne PACUCTHBIX U KAYCCTBCHHBIX

130 1
3aznad no teme"KII/] anekrpoycranoBok”

131 JlaGopaTopHbie paboThI 110 TeMe'" 3aKOHBI |
MOCTOSIHHOTO TOKa"

132 JlaboparopHbie pabOTHI IO TEME |
"CBeToBbIC sIBJICHUS"

133 HToroasi KOHTpPOJILHAsA padoTa |

134 Pabota c Tekctamu 1o Teme "3aKOHBI |
COXpaHEHHUs B MeXaHHKe"
"Konebanusy BOIHbBI"

135 Pabota c Texctamu o Teme"CBeTOBBIE |
sIBJICHUS "

136 Pabota c rexctamu o Teme"KBanroBasu |
anepHas (uzuka"

OBILIEE KOJIMYECTBO YACOB I1O 136 45

[TPOI'PAMME




IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

1.1

1.2

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHU S OCHOBHOI1
06pa3OBaTean0ﬁ nporpamMmmsbl OCHOBHOI'O oﬁmero oﬁpasoBa}mﬂ

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATHUS

pas3iinuaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘IGCKOC SAIBJICHHUC

1.3

pacrio3HaBaTh  TNPOSIBICHHE  HM3YYCHHBIX  (PU3MUYECKUX  SBICHUHA B
OKpY’KalolIleM MHUpE, B TOM YHUClie (U3UYECKUE SIBICHUS B MPHUPOJE, MPH
9TOM MEpPEBOJUTh MPAKTUYECKYIO 3ajadyy B Y4yeOHYyI0, BBIIEIATh
CyLIECTBEHHbIE CBOMCTBA (IIPU3HAKU) (PU3UUECKUX SBICHUN

1.4

OIKCHIBATh M3yUYCHHBIE CBOWCTBA Tel W (DM3WYECKHUE SBICHUS, HCIOJB3YS
¢u3znyeckue BEJIWYMHBI, T[PU  ONUCAHUM MPaBWIBHO  TPAKTOBATh
(Gu3HYECKUN CMBIC HUCIIOJIb3YEMbIX BEIMUYMH, X 0003HAUYEHHUS U €IUHUIIBI
¢u3NYeCKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIIME JAaHHYIO
¢u3nUecKkyro BEIMYMHY C JPYTMMH BEJIMYHMHAMHU, CTPOHUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEIUYHH

1.5

XapaKTepU30BaTh CBOWCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCTOJBb3ysl  HM3YYEHHBIE 3aKOHBI, TMpPHU OTOM J1aBaTh  CJIOBECHYIO
(GhOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE

1.6

OO0BSICHATH (PU3UYECKHE SABJICHUS, TPOLIECCHl U CBOICTBA TEJI, B TOM YHUCIE U
B KOHTEKCTE CUTYallMi NTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BBISABIATH
IIPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | — 2 JTOrH4eCKUX
miaroB ¢ omnopoi Ha 1 — 2 M3y4eHHBIX CBOMCTBa (DU3MUECKUX SIBICHUH,
bu3nYecKUX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemats pacuéTHele 3ajaud B 1 — 2 [eHCTBUSA, UCHOJB3YyS 3aKOHBI U
dbopmysbl, CBA3BIBatONIME (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCIIOBUS 3ajjaud 3allMChIBaTh KPaTKOE YCJIOBUE, MOJCTAaBIATH (hU3MUECKHE
BEJIMYMHBI B (OPMYNIbI UM TPOBOAUTH Pacu€Thl, HAXOIUTh CIPAaBOYHbBIE
JaHHbIe, HEOOXOIUMBIE ISl peUIeHHs 3ajad, OLEHMBAaTh PEaTMCTUYHOCTh
MOJy4eHHOM (PU3NYECKON BETMUUHBI

1.8

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO pPEIIUTh MpPH TOMOIIU
(bu3NYECKUX METOOB, B ONMUCAHUH HCCIEAOBAaHUS BBIACIATH MPOBEPSEMOE
MPEIoIoKeHNne (TUIOTEe3Y), pa3iinyaTh U UHTEPIPETHPOBATH MMOTYUESHHBIN
pe3ynbTaT, HaXxOAuTh OMIMOKM B XOJE OIbITA, JElaTh BBIBOJABI MO €ro




pe3ynbTaTam

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

POBOIUTH OTBITHI 10 HAOIIOCHUIO (GU3MUYCCKUX SBICHUHN WM QUIUUECKIX
CBOWCTB Tel: (hOPMYJIMPOBATH IMPOBEPSIEMbIC MPEIIIOI0KCHUS, COOMPATh
YCTAHOBKY M3 IMPEUIOKEHHOTO 00OpYIOBaHHUsS, 3alIUCHIBATh XOJ OIbITa U
(bopMyIUPOBaTH BBEIBOJIBI

BBIIOJIHATh IPSAMBIE H3MEPEHUs C UCIOJb30BAaHUEM aHAJIOTOBBIX MU
IUGPOBBIX MPUOOPOB, 3alUCHIBATh II0KA3aHUS MPUOOPOB € YUYETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

MIPOBOAMTH HCCIIEAOBAHNUE 3aBUCUMOCTU OAHOW (PU3NUECKON BEIMYMHBI OT
Jpyroi ¢ MCHOJIb30BAaHMEM NPSIMBIX M3MEpPEHUM, Y4YaCTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOro  HCCleNOBaHUs, coOuparb YCTAaHOBKY U
BBIMIOJHATh HM3MEPEHHUS, CIIeAyd MpeaoKEHHOMY IUlaHy, (pUKCHpOBaTh
pe3yNbTaThl TMOJTYYCHHOW 3aBUCUMOCTH (PH3UYECKMX BEIIMYMH B BHJC
MPEIUIOKEHHBIX TAa0MHMI W TpaduKOB, JelaTh BBIBOABI IO pe3ylbTaTaM
M CCJIEIOBAHMUSI

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3MYECKMX BEIMYUH, CIeays
IPEUIOKEHHOW MHCTPYKUUM: IPU BBIIOJHEHUH H3MEpEeHUH CcoOupaTh
DKCIIEPUMEHTAIIBHYI0 YCTAaHOBKY M  BBIYMCIIATH 3HAY€HUE HCKOMOM
BEJINYUHBI

co0Ir0aTh MpaBUja TEXHUKHA OC30MaCHOCTH MpHU paboTe ¢ J1a00pPaTOPHBIM
o0opynoBaHueM

yKa3bIBaTh NPUHIMIBI JEHCTBUS TPUOOPOB M TEXHHUYECKUX YCTPOMCTB,
XapaKTepu30BaTh NPUHIUNBI  JEHCTBUA  M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOUCTB C MOMOILBIO UX OMMCAHUS, UCHOJIb3Yys 3HAHUS O
CBOMCTBaX ()M3MYECKHUX SIBIEHUN M HEOOXOAUMBIE (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTHU

NPUBOJNTE  TPUMEPHl  (HAXOAWTh  HWHQOpPMAIMIO O  NpUMEpax)
NPAaKTUYECKOI0 HCMOJb30BaHUS (U3NYECKUX 3HAHMM B IOBCEAHEBHOM
XKHU3HU Ui oOecrieyeHus Oe30MacHOCTH MpU OOpallleHuu ¢ npubopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHMS 3/J0POBbs M COOIIOIEHUSI HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY’KaIOLIel cpefe

OCYIIECTBIISITh OTOOpP HMCTOYHMKOB HHGopManuu B ceTd HTepHEeT B
COOTBETCTBUU C 3aJJaHHBIM ITOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIINXCS
3HAHUH MW NyTEM CPAaBHEHMsI PA3IMUHBIX MCTOYHHUKOB  BBIIEIATH
uHpOpPMALIMIO, KOTOpas SBISAETCS NPOTUBOPEUUBOMHMIN MOXKET OBbITH
HEJ0OCTOBEPHOMI

MCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/JaHUN Hay4YHOMOIYJSIPHYIO
JUTEpaTypy (PU3MUECKOrO COAepkKaHUA, CIPABOYHBIE MAaTE€PUAIIbI, PECYPChHI
cetu HMHrepHer, Bnaaerb NpUEMAMM  KOHCHEKTUPOBAHMSA  TEKCTa,
npeoOpa3oBaHust HHGOPMAIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

1.18

co37aBaTh COOCTBEHHBIC KpPATKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(QOpMAIMH (PU3NYECKOTO COAEPKAHUS, B TOM




qrclie MyOJMYHO JeNlaTh KPaTKHe COOOIIEHUS O pe3yiIbTaTax MPOEKTOB MU
y4eOHBIX MCCICIOBAaHUMN, MPU ATOM TI'PAMOTHO HCIOJIB30BaTh H3YYCHHBIN
MOHATUHHBIN ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYILJICHUE
Npe3eHTauuen

1.19

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

OpU BBIIOJHEHUH Y4YeOHBIX IPOEKTOB U HCCICIOBAHUN paCHpPEACsTh
0053aHHOCTH B TPYINIE€ B COOTBETCTBHM C IIOCTABJICHHBIMU 3a/la4aMH,
CIEIUTh 3a BBIIOJIHEHUEM IUIaHA JEHUCTBUM, aJEKBaTHO OLEHUBATH
COOCTBEHHBIM  BKJaJ B  JEATEIILHOCTh  IPYMIbl,  BBICTPAUBATh
KOMMYHHMKAaTUBHOE B3aMMOJCICTBHE, yUUTBIBAsi MHEHHE OKPYKAIOLINX

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpamMmmbl OCHOBHOI'O oﬁmero 06pa303a}mﬂ

HCIIOJIB30BaTh IOHATHA

pas3iinuaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘IGCKOC SABJICHHUC

1.3

pacrio3HaBaTh  TMPOSIBIICHHE HM3YyYCHHBIX  (PU3MUYECKUX  SBICHWHA B
OKpYXarollleM MHpe, B TOM 4uciie (U3NYECKue SIBJICHUS B IpUpOJE, TpU
9TOM TMEpPEBOJUTh MPAKTUYECKYI0 3ajadyy B Y4eOHyI0, BBIIEIATh
CyIIeCTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMN

1.4

ONMCHIBaTh M3YyUEHHBIE CBOICTBa Tel U (PU3UYECKHE SBIICHUS, HCIOIb3Ys
¢usznyeckue  BEJIWYMHBI, TPU  ONUCAHUM MPaBWIBHO  TPAKTOBATh
(¢u3NYECKUN CMBICI MCIIOJIb3YyEMBIX BEJIMYMH, O0O3HAUYEHUS MU €IUHUIIBI
(¢u3NYECKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIINE JAaHHYIO
¢u3nyecKkyro BEIMYUHY C JPYTMMH BEIMYHMHAMHU, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETNYUH

1.5

XapaKkTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TIPOIECCHI,
WCTOJNBb3ysl  M3YYEHHBIE 3aKOHBI, TMpPU OTOM J1aBaTh  CJIOBECHYIO
(GhOpMyYTUPOBKY 3aKOHA U 3aMMCHIBATH €T0 MATEMATHYECKOE BBIPAKECHUE

1.6

OOBSACHATh (U3NYECKUE MPOLIECChl U CBOWCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHTyalul NPAaKTUKO-OPHUEHTHUPOBAHHOIO XApaKTepa: BBIABIATH
MIPUYMUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHNE U3 | — 2 TOTHYecKuX
miaroB ¢ momoimbio 1 — 2 HM3yyeHHBIX CBOMCTBA (PU3NYECKUX SIBIICHUH,
bu3nYeCKUX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemathk pacy€THblE 3agayd B 2 — 3 JACHCTBUS, HMCHOJIB3YS 3aKOHBI U
dbopMysbl, CBA3bIBatONME (U3UYECKHUE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCIOBHUS 3aJa4M 3alKChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEAOCTATOK
JaHHBIX [ peleHus 3a7aud, BBIOMpATh 3aKOHBI U (OPMYJIBL,
HeoOXoauMble il €€ pelieHus, NPOBOAUTH pPACUYETHl U CpaBHUBATH




MOJIY4YCHHOC 3HAUCHUC (1)PI3PI‘{€CKOI>'I BCINYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

1.9

1.10

1.11

1.12

1.13

paciio3HaBaThb HpO6JICMBI, KOTOPBIE MOXHO PpCIINTh IIPHU IIOMOIIU
(1)I/IBI/ILI€CKI/IX MCTOJOB, HCIIOJB3Yysd ONHWCAHHUC HUCCICAOBAHUA, BbIIACIATH
IMPOBEPACMOC MMPpCAIOJIOXKCHUC, OLICHUBATh MMPaBUJIbHOCTDH nopsiaka
MMPOBCACHUA UCCIICAOBaHMA, ACIaTh BBIBOABI

HPOBOJIUTH OTBITHI 10 HAOIOCHUIO (PU3MUYECKUX SBICHUH W (PU3HUYCCKUX
CBOMCTB Tell: (hOPMYJIHUPOBATH MPOBEPSEMbIC MPEINOJIOKCHUS, COOUPAThH
YCTaHOBKY M3 MPEIJIOKEHHOTO 00OpYJIO0BaHUs, OMMCHIBATH XOJ OIBITA U
(bopMyITUpPOBaTh BBHIBOIBI

BBITIOJIHSTH TPSIMBbIE U3MEPEHHUSI C UCIIOIb30BAHHEM aHAJIOTOBBIX MPUOOPOB
U JaTYUKOB (PU3MYECKUX BEIIMYWH, CPABHUBATH PE3YNIbTAThl U3MEPECHHM C
y4€TOM 33/1aHHOM a0COJIFOTHOM MOTPEUTHOCTH

MMpOBOANTL HMCCICA0OBAHHNEC 3aBUCUMOCTHU OHHOﬁ (bHSPI‘IGCKOﬁ BCINMYMHBI OT
I[pyTOﬁ C HCIIOJIBb30BaHHECM IIPSAMBIX HSMepeHHﬁZ IJIaHUPOBATb
HCCIICOOBAHUC, CO6I/IpaTB YCTAHOBKY W BbBIIIOJHATE HU3MCPCHUA, CICAYA
MMPEAJIOKCHHOMY IJ1any, Q)HKCI/IpOBaTL PE3YyIbTaThl HOHy‘IGHHOﬁ
3aBUCHUMOCTHU B BHJEC Ta6J'II/II_[ ur pa(bI/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJibTaTaM
HUCCICI0BaHUA

MpOBOANTL KOCBCHHBLIC H3MCPCHUA (bHSPI‘ICCKHX BCIIMYMH: IIJIAHUPOBATbH
HU3MCPCHUA, CO6I/IpaTI> IKCIICPUMCHTAJIbHYIO YCTAaHOBKY, ceays
HpeHHO)KeHHOﬁ HHCTPYKIHWHU, U BBIYUCIIAITh 3HAUCHUC BEJINYNHBI

coOiroaaTh MpaBujla TEXHUKU O€30MAaCHOCTH MpHU paboTe ¢ J1abopaTopHbIM
o0opynoBaHueM

1.14

XapaKTepu30BaTh NPUHLMIBI  JIEHCTBUS  HW3YYEHHBIX MPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C OMOPOI Ha WX OMMCAHUS, MCIOIb3ysd 3HAHUS O
cBOMicTBax  (IM3MUECKHUX SIBICHHUH U  HEoOXoAuMble  (U3NYECKUE
3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh IPOCThIE TEXHUYECKHE YCTPOWCTBA M HU3MEPUTEIIbHBIC
HpI/I60pBI Imo cCxeéMaM H CXCMAaTHUYHBIM PUCYHKaM, COCTaBJISATbH CXCMBI
ANEKTPUYECKUX  LEMed ¢  MOCJIENOBAaTeIbHBIM W NapalieIbHbIM
COECIMHEHUEM 3JIEMEHTOB, pa3jinuas YCJIOBHbIE OO0O3HAYEHHS 3JIEMEHTOB
AIEKTPUYECKUX LETIei

1.16

OPUBOANUTH  NpUMEpHl  (HAXOAMTh  HMH(OpManMiO O  MpUMepax)
MPAKTUYECKOTO HMCIONb30BaHUs (U3MYECKUX 3HAHUW B MOBCEIHEBHOM
KU3HU 171 o0ecriedyeHus: Oe30MacHOCTH MpH OOpalleHuu ¢ mpudopaMu U
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAaHEHUS 37J0POBbsl U COOIIOACHUSI HOPM
HKOJIOTUYECKOT0 MOBEJIEHHS B OKPYKaIOLIEH cpejie

1.17

OCYIIECTBIISATh TOUCK HH(pOpManuu (U3NYECKOTO COAEPKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAaHUM W MYTEM CpaBHEHUS
JOTIOTHUTEIBHBIX MCTOYHUKOB BBIICISATh UH(POPMAIIHIO, KOTOPasl SBIISIETCS
MIPOTUBOPEYNBOM U MOXKET OBITh HEJOCTOBEPHOI

1.18

UCITOJIb30BaTh MPH BBIMOJHEHUH YYEOHBIX 33/JaHUN HAYYHO-TIOMYJISPHYIO




JUTEpaTypy (PU3MUECKOro COAepkKaHUs, CIPABOYHBIC MAaTEPUAIIbI, PECYPCHI
cetu HMurepHer, Biagerb NpuéMaMH KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC IHCHMEHHBICE M KPAaTKHUE YCTHBIC COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJbKUX HCTOYHUKOB (DU3HUYECKOTO
COJICPKaHUs, B TOM YHCJIC MyOJIMYHO MPEACTABISATh PE3yJIbTaThl MPOCKTHOM
WK UCCIICIOBATEIILCKOM JAEATSIbHOCTH, [IPU STOM I'PAMOTHO HMCIIOJIb30BaTh
U3y4YCHHBIH MOHATHHHBIN ammapar Kypca (U3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TIPE3CHTAIMEH

1.20

OpU BBINOJHEHHUH YUYEOHBIX NPOCKTOB M HCCIEIOBAHUN (PU3UUECKUX
IPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYNIE B COOTBETCTBHH C
IIOCTABJICHHBIMU 3aJla4aMHM, CJIECJUTh 3a BBIIOJIHEHUEM IUIAHA JCHCTBUU U
KOPPEKTHpOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHbIN BKJIAJ B
JESATEIIBHOCT T'PYIIIBI, BBICTPAUBATh KOMMYHHMKaTUBHOE B3aUMOJACHUCTBHE,
HPOSIBIISIS TOTOBHOCTD Pa3pelaTh KOH(IMKTHI

9 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1.1

IIpoBepsiemble MpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

HCIOJIb30BAaTh U3YUYCHHBIC ITIOHATUS

1.2

1.3

1.4

1.5

1.6

pas3indaTthb ABJICHUA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE
OIBITOB, ACMOHCTPUPYIOIINUX JaHHOC (1)I/ISI/I‘~ICCKOC SIBJICHUC

pacrio3HaBaTh  MpOSIBICHHE  M3YYEHHBIX  (PU3MUYECKUX  SBIECHHA B
OKpY’KaloIlleM MHUpE, B TOM 4uclie (U3UYECKUe SIBICHUS B MPHUPOJE, MPH
9TOM TMEpPEBOJUTh MPAKTUYECKYIO 3ajady B Y4eOHyI0, BBIIEIATh
CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUZNUECKUX SABJICHUN

OINKCHIBATh M3y4YEHHbIE CBOMCTBA Tel M (PU3NYECKHE SBJICHUS, MCIIOJB3YS
¢usnyeckue  BEIMYUHBI, NPU  ONHCAHUU NPABUWIBHO  TPAKTOBATh
(¢u3nUecKUif CMBICT HCIIOJIb3YEMbIX BEJIHYMH, OOO3HAYEHHUS U EIUHMIIBI
(bu3NYeCKUX BEJIMYMH, HAXOOUTh (OPMYINbI, CBSA3BIBAIOIIME JaHHYIO
¢u3NYeCcCKyl0 BEIWYHHY C JAPYTUMHU BEJIUYUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH

XapakTepu30BaTh CBONCTBa TeN, (QU3NYECKUE SIBIEHUS U TPOIECCHI,
WCIOJIb3Ysl  U3YYEHHBIE 3aKOHbBI, IPpU OTOM  J1aBaTh  CJIOBECHYIO
(GhOopMyYITUPOBKY 3aKOHA U 3aMHCHIBATH €T0 MATEMATHUIECKOE BBIPAKECHUE

O0OBSCHSITH (I)I/ISI/I"ICCKI/IC nponeccol u CBOMCTBaA TCJI1, B TOM YHUCIC U B
KOHTCKCTC chyauHﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BBIABJIATH
MNPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTDH 00BbsicHEeHHE U3 2 — 3 JTOTHYECKUX




[IaroB C MOMOIIBI0 2 — 3 W3YYEHHBIX CBOMCTBAa (D)M3MYECKHUX SIBJICHUH,
(bU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemate pacu€THple 3ajadyu (onuparoluecs Ha cucreMy u3z 2 — 3
YpaBHEHHMIA), MCIIONB3YSI 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIINE (PU3UUECKUE
BCJIMYMHBI: Ha OCHOBC aHAJIM3a YCJIOBUA 3aJadd 3allMCbIBATbL KPATKOC
YCJI0OBUC, BBIABJIATH HCEAOCTAIOIIHC WU U30BITOYHEIE JaHHBIC, BBI6I/IpaTB
3aKOHBI M (HOPMYJIBI, HEOOXOIUMBIE JUIS PEIIEHHs, TPOBOJUTH PAcUEThl U
OLICHUBATh  PEAIUCTUYHOCTh  TOJYYEHHOTO 3HA4YCHUS  (HU3MUYECKOM
BEJINYMHBI

1.8

pacrio3HaBaTh MpOOJEMBI, KOTOpPbIE MOXHO pEUIMTh MpPHU MOMOIIU
(U3NUECKUX METOJIOB, HMCHOJNB3Yysl OINUCAHUE WCCIEIOBAaHUS, BBLICIATH
IpoBEpsEMOE  IPEANOJI0KEHNEe, OLEHMBATh MPAaBWIBHOCTh  MOpsSAKA
IPOBEICHUS  UCCIICOBAaHMs, J€laTh  BBIBOJBL,  HMHTEPIPETUPOBATDH
pe3yibTaThl HAOIIOACHUHN U ONBITOB

1.9

IMPOBOAUWTDH OIIBITEHI 110 HB.6JIIOI[€HI/IIO (1)I/ISI/I‘I€CKI/IX SIBJICHUH WIIN (bH?:I/I‘-IGCKI/IX
CBOMCTB Te€JI: CAMOCTOATEIbHO COOMpPATh YCTAHOBKY W3 H30BITOYHOIO
Habopa 00opynOBaHMs, ONUCHIBATH XOJ OIBITAa W €ro pe3ysbTaThl,
(bopMyIHpOBaThH BHIBO/IBI

1.10

NPOBOJUTH NPU HEOOXOAMMOCTH CEPHIO HPSAMBIX HW3MEPEHUH, ONpeness
CpelHee 3HaueHue Hu3MepseMoil BeauuuHbl ((OKYyCHOE pacCcTOosHuE
coOuparonield  JUH3BI), OOOCHOBBIBATH BBIOOpP CrOco0a HM3MEpEHUs
(M3MepHTETHHOTO MPUOOpa)

1.11

IPOBOAMTH  HUCCIIEJOBAHME 3aBHUCHUMOCTEM (UM3MYECKUX BEIUYHUH C
UCIIOJIb30BaHUEM TMPSMBIX HW3MEPEHHI: IJIaHUpPOBaTh MCCIIEI0BaHUE,
CaMOCTOSITENIHO ~ COOMpaTh  yCTAHOBKY, (DUKCHUpOBaTh  pe3yibTaThl
MOJIyUEHHOM 3aBUCHUMOCTH (U3MYECKMX BEIMYMH B BHUAE TaOIUIU
rpaduKoB, JeaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEI0BaHUS

1.12

MMPOBOAWUTE KOCBCHHBIC HU3MCPCHUA (1)I/I3I/ILI€CKI/IX BCJIIMYHMH: ITIJIAHUPOBATH
HU3MCPCHHA, CO6I/IpaTL OKCIICPUMCHTAJIBHYIO YCTAHOBKY H BBIIIOJIHATH
HU3MCPCHUA, CICAYyA npennomeHHoﬁ HUHCTPYKIIMHU, BBIYUCIIATH 3HAYCHHC
BCJIIMYNHBI U AHAJIM3UPOBATH IMOJIYUYCHHBIC PE3YJIbTATHI C y‘IéTOM 3a,Z[aHHOI>'I
MOTrpeIIHOCTHU I/ISMepeHI/Iﬁ

1.13

1.14

1.15

coOnroaaTh MpaBuja TEXHUKHA 0€30MacHOCTH Mpu padoTe ¢ J1abopaToOpHBIM
00opyIoBaHuEM

pa3ianyaTh OCHOBHBIE TMPU3HAKH HM3YyYEHHBIX (U3UYECKUX MOJIEINeH:
MaTepuaigbHas TOYKa, aOCOMIOTHO TBEPIOE TENO, TOYCYHBIH HCTOUHHK
CBeTa, JIy4, TOHKAs JINH3a, TUTAaHETapHasi MOJIeNIb aTOMa, HYKJIOHHAsE MOJIEITb
aTOMHOTO Si7pa

XapakTepu30BaTh TMPUHIUIBI  JEHCTBUS  M3yYEHHBIX OPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HAa MX OMHMCAHMS, UCIOIb3YS 3HAHUS O
CBOMCTBax  ()M3MUECKUX SIBICHUH U  HEOOXOoAWMbIE  (PUIUUYECKUE
3aKOHOMEPHOCTH




1.16

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKU HU3YyYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPUTEIHHBIX IPUOOPOB U TEXHOJIOTUYECKUX MPOLECCOB MpHU
pelieHnr  y4yeOHO-IPAaKTHMYECKUX  3a/ay, ONTHUYECKHE CXEeMbl s
MIOCTPOCHHUS N300paKEHHUH B IJIOCKOM 3epKajie U cOOUparouieil TuH3e

1.17

OPUBOJIUTH  TpUMeEpbl  (HaxoauTh  WHGOpMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HWCIONIB30BaHUsS (U3MUECKUX 3HAHUW B TOBCEIHEBHOMN
JKU3HHU I oOecriedeHnss 0€30MacHOCTH MPpU OOpalleHuH ¢ MpuOopaMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 3JJ0POBbsI M COOIOICHUS HOPM
9KOJIOTHYECKOTO MOBEJICHHS B OKPYKaIOIICH cpefie

1.18

OCYIIECTBIISITh TMOMCK WHGpOpMANUU (PHU3UUECKOTO COACPKAHUS B CETH
WuTepHeT, caMoCTOSTENbHO (HOPMYIHPYsI TMOUCKOBBIM 3ampoc, HaXOAUTh
IYTU ONpEIeNeHHs] TOCTOBEPHOCTH IOJIyYeHHONM MH(OpPMALMM Ha OCHOBE
UMEIOLUXCS 3HAHUN U IOIIOJHUTEIIBHBIX HCTOYHUKOB

1.19

UCTIOJIB30BaTh MPH BBIOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
auTeparypy (pU3HUEcKOro coAaepKaHHs, CIPABOYHBIE MATEPHAIBI, PECYpPCHI
cetu HHrepHer; Biangerb NpuéMaMM  KOHCIIEKTHPOBAHMSI  TEKCTa,
npeoOpazoBaHusa HH(GOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHBIE IMHUCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha OCHOBE
uH(pOpMAlMM W3 HECKOJIBKHX HWCTOYHUKOB (PUIUICCKOTO COJIECPIKAHUS,
MyOJUYHO TIPEACTABIIATh PE3YyJIbTAaThl MPOCKTHON WM MCCIIEIOBATEIbCKON
JIEATEIbHOCTH, IIPX 3TOM I'PAMOTHO HCMOJIb30BATh U3YYEHHBIN MOHSITUNHBINA
anmapar Hu3y4aeMoro pasziena (U3UKH U COMPOBOXIATh BBICTYIJICHUE
Mpe3eHTaIuel ¢ y4€TOM 0COOCHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

MPU  BBIMIOJIHEHUH YYEOHBIX TMPOCKTOB U HCCIEIOBAaHUN (PU3MUECKUX
IIPOLIECCOB  paclpeAesiTh OOS3aHHOCTH B TpYIINE B COOTBETCTBUU C
MOCTaBJICHHBIMH 33J]a4aMH, CIEIUTh 32 BBITIOJIHEHUEM IUIaHA JIEHCTBUN U
KOpPPEeKTUPOBaTh €ro, aJeKBAaTHO OIEHUBAaTh COOCTBEHHBIH BKIa] B
JESTENIbHOCTh TPYIIBI, BBICTPAaUBaTh KOMMYHMKAaTHBHOE B3aMMOJCHCTBHE,
MPOSIBIISIE TOTOBHOCTH pa3peniaTh KOHPIUKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon Kon
pasaesia  3JieMeHTa

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHWM OKPYXAIOIIEIO MUPA

®dusuka — Hayka o npupoje. fABiaeHust npupoabl. Gu3zndeckKue

1.1 ABJICHUS: MEXaHWYECKHUE,  TEIUIOBBIE,  JJIEKTPUUYECKUE,
MarHMTHBIE, CBETOBBIE, 3BYKOBBIE
®dusnueckue BETMUYMHBL V3MepeHne (U3NYECKUX BEIMYHH.

1.2 Puznueckue puOOpHI. ITorpemnocTs U3MEPEHUM.
Me:xyHapoHas cucTeMa eJUHUIL
EcrecTBeHHOHay4yHbId ~ METOJA  MO3HAHUA:  HAOJIOJCHHE,

1 13 [IOCTAaHOBKA HAay4YHOTO BONPOCA, BBIABMKEHHE THUIOTE3,

OKCIIEPUMEHT 10  IPOBEpPKE  THUIOTE3,  OOBICHEHHUE
Ha0JII01aeMOr0 SIBICHUS

1.4 Onucanne GU3NUECKUX SBJICHUN C TOMOIIBIO MOIEIEH
[TpakTryeckue paboOTHI:

W3mepenune pacCTOSHUM.
15 N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenne pasMepoOB MaJbIX TEJ.
N3mepenne Ttemmeparypsl HpU IOMOIIU KUAKOCTHOTO
TEPMOMETPA U JATYMKA TEMIIEPATypPhI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNHN BEIIIECTBA

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIBI, UX pa3MepBhI.

21 OnbIThI, TOKa3bIBAIOLINE TUCKPETHOE CTPOSHHUE BEILIECTBA

5 JBrmxenue vactul BemecTBa. CBsA3b CKOPOCTH JIBUKCHUS
' yacTull ¢ TemnepaTypoil. bpoynosckoe nBuxenue, muddysus

)3 B3aumopeiicTBie yacTHIl BELLIECTBA: IPUTSKEHUE U
' OTTaJKHBaHHE

2 ArperaTHble COCTOSIHUSI BEILlECTBA: CTPOEHUE Ta3oB,

24 KHUJAKOCTEH W TBEPABIX (KpUCTANIMYEeCKHX) Ten. B3aumocBszb

' MEX/1y CBOMCTBAMHU BELIECTB B PAa3HBIX arperaTHbIX COCTOSTHUSIX
U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIbI
[TpakTuyeckue paboOTHI:
2.6 Ounenka  auaMmerpa  aToMa  METOOOM  psiaoB  (c

UCToNIb30BaHueM oTorpaduit).




OMnBITHI IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnbITHl 10 OOHAPYKEHUIO JEHCTBUS CHJI MOJEKYJISIPHOTO
MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

MexaHnudeckoe IBM)KCHHE. PaBHOMEpHOE W HEpaBHOMEPHOE
NBIYKEHUE

3.2

Cxopoctb. CpenHsii CKOpOCTb IIpU HEPABHOMEPHOM
IBIDKEHNUHU. Pacuér myTH n BpeMeHU JIBH)KECHHS

33

34

3.5

SIBnenue uHepuuu. 3aKOH MHEpLUU. B3auMopelicTBue Ten Kak
IIpUYMHA U3MEHEHUS CKOPOCTH ABMXKEHUSA Tell. Macca kak mepa
WHEPTHOCTH TeJla
ITnotHocTh BemecTBa. CBA3b IJIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €JMHMIIe 00bEMA BEILleCTBA

Cuita Kak XapaKTEepUCTHKA B3aUMOICUCTBUS TEJ

3.6

3.7

Cuna ynpyroctu u 3akoH ['yka. M3aMepenue cuibl ¢ mOMOIIBIO
JTUHAMOMETpa
SlBnenue TaroreHus u cuna TsbkectH. Cuila TSDKECTH Ha
Ipyrux ianerax. Bec tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue ckoiabXKeHUs U TpeHue nokod. TpeHue B
IIPUPOJIE U TEXHUKE

39

3.10

CrnoxeHue Cwi, HaOpaBl€HHBIX IO OJHOW MPSIMOIl.
PaBHOelcTBYIOIIASA CHIT

[TpakTryeckue paboOTHI:

OmnpeneneHne CKOpOCTH PaBHOMEPHOTO JIBWKEHUS (IIapvKa B
XKHUJIKOCTH, MOJAEIH JIEKTPUUYECKOI0 aBTOMOOMIIS U TaK Jalee).
OrnpezesieHne cpeaHel CKOPOCTH CKOJIBKEHUS Opycka WIH
[IapyuKa MO HAKJIOHHOW miockocT. OmnpeneneHue MIOTHOCTU
TBEpAOro Ttena. ONBITHI, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTD
pacTsbkeHus (gegopMmarim) Npy>KUHbl OT MPUIOKEHHON CHIIBI.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBl TpPEHUS
CKOJIBKEHUSI OT Beca Tela M XapakTepa CONpPHUKACAIOIIMXCS
MMOBEPXHOCTEN

3.11

@duznueckue SBIEHUS B NPUPOJAE: IPUMEPBHl JBHKEHHUS C
pPa3IMYHBIMM CKOpPOCTSIMM B JKMBOM M HEXHBOM IPUPOJE,
JIEICTBHUE CHUJIBI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

HaBnenne T1BEpmoro Tenma. CmocoObl  yYMEHBIICHUS |
yBeJ'II/I'-IeHI/Iﬂ JaBJICHUSA

JaBnenue raza. 3aBUCHMOCTb JaBJ€HHMA Taza OT 00bEMa,
TEeMIIepaTypbl




4.3

[lepenayda naBieHust TBEPABIMU TEJIAMU, KUIKOCTIMU U ra3amu.
3akoH ITackang. [ITneBMaTHYecKre MalIMHEI

4.4

4.5

4.6

3aBUCUMOCTD JaBJICHUS KUJIKOCTH oT [JTyOUHBI.
Iunpocratudecknii  mapamokc. CooOmarommecss  COCY/IBI.
['uapaBnuyeckre MEXaHU3MbI

Atmochepa 3emumn u armocdepHoe mamieHue. I[IpuuuHbI
CyIIECTBOBaHUS  BO3AYMHOW  000j0uku  3emmm.  OnbIT
Toppuuennu. 3aBHCHUMOCTH  aTMOC()EPHOrO  JNaBICHUS OT
BBICOTBHI HaJ] YDPOBHEM MOPsI

Usmepenne  armocdepHoro  npaeneHus. [Ipubopsl  ans
U3MepeHus aTMOC(HEpPHOro AaBJICHUS

4.7

JlelicTBME XUIKOCTM M Ta3a Ha IOrPYKEHHOE B HUX TEJO.
BrrTankuBaronias (apxumenioBa) cuiia. 3akoH Apxumesaa

4.8

4.9

IInaBanue Ten. Bo3gyxomnaBanue

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejda B BOJIE OT 00bEMa
NOTPY>KEHHOW B  KUAKOCTh 4actu Tena. OnpexneneHue
BBITAJIKMBAIOIICH CHIIBI, IEUCTBYIOIICH Ha TEJO, MOTPYXKEHHOE
B KUJKOCTh. [IpoBepKka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CUJIBI,
JIEUCTBYIOIIEH HAa TEJO B KHUIAKOCTH, OT Macchl Tena. ONBITHI,
JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh  BBITAJIKUBAIOUIEH  CHJIBI,
JIeHCTBYIOIIEH Ha TEJIO B XKHUJIKOCTH, OT 00bEMa NOTpYyKEHHOMU B
)KUJIKOCTh 4YacTU Tella M OT TUIOTHOCTH  SKHUIKOCTH.
KoHcTpynpoBanue apeoMmerpa WM KOHCTPYMPOBAHUE JIOAKU U
omnpeeneHue e€ rpy30no1bEMHOCTH

4.10

®dusnyeckue SBICHUS B MPUPOJE: BIMSIHHE aTMOC(PEPHOTO
JTaBJICHUSI Ha )KMUBOW OpraHU3M, IJIaBaHUE PbIO

4.11

TexHuueckue YCTPOWCTBA: cooO0Imaronmecs COCYIBI,
YCTPOMCTBO BOJOIIPOBOJIA, TUAPABIMYECKUI IPECC, MAHOMETD,
O6apomeTp, BBICOTOMED, MOPIIHEBON HACOC, APEOMETP

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1 Mexanudeckas pabora

5.2 MexaHnueckasi MOIHOCTh

53 [TpocTble MEXaHWU3MBI: pbIYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.

' [TpaBuiIO paBHOBECHS phluara

54 [TpumeHeHue mpaBuia paBHOBECHUS pbldara K OJI0Ky
«3o10TOE TpaBWIO» MexaHuKd. KordduuueHt mnosae3Horo

5.5 neiictBuss MexaHu3MoB. IIpocTele MexaHHW3MBI B OBITY U
TEXHUKE

5.6 [ToTennmanpHast SHEPTUH TEJIA, TOTHATOTO HAJ 3eMIIEN

5.7 Kunernueckas sHeprus




58 ITonHass MexaHuWueckass DJHEpPrus. 3aKkOH H3MEHEHUd U
' COXpaHEeHMsI MEXaHUYECKON YHEPIHU
[TpakTuyeckue pabOTHI:
Onpenenenne paboOTHl CHIIBI TPEHUS IMPH PABHOMEPHOM
59 JBUKEHUM  TejJa 10  TOPU3OHTAJIBHONM  IIOBEPXHOCTH.
' Uccnenoanue ycnoBuid paBHoBecus poiuara. Msmepenne KII
HAaKJIOHHOM  IUIOCKOCTH. M3yyeHWe  3akOoHa  COXpaHEHHUS
MEXaHUYECKOH HEepruu
5.10 @u3nyecKue SBICHUS B IPUPOJIE: PbIYAru B TEJIEC YEIOBEKA
TexHnuueckue YCTpOMCTBA: phlyar, MOJIBH>KHBIN u
5.11 HEMOABMKHBIM  OJIOKM, HAKJIOHHAs IIOCKOCTh, IPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemblie 3JIeMeHTHI CO/IeP:KAHUS
pa3jena  3JieMeHTa
TEITJIOBBIE ABJIEHU A
OcCHOBHBIC TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKON TeopHu
6.1 cTpoeHHusl BemecTBa. Macca M pasmepbl MosieKyd. OnbIThI,
’ MOATBEPKIAOLIME OCHOBHBIE MIOJIO’KEHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPUH
6.2 Mogenu TBEPIOro, JXKUAKOTO M Ta3000pa3HOr0 COCTOSIHUN
’ BemlecTBa. Kpucrammdeckue u amopHsie Tena
6.3 OObsicHEHHE CBOWCTB Ta3oB, XUAKOCTEH M TBEPIBIX TEJN Ha
' OCHOBE IIOJIOKEHUN MOJIEKYJIIPHOKMHETHUECKON TEOpUH
6.4 CmaunBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TemnioBoe paclIupeHue U cxatue
6 6.6 Temneparypa. CBsi3p TeMIiepaTypbl €O CKOPOCTBIO TEIJIOBOIO
' JIBUKECHHUSI YaCTHULL
6.7 Buytpennsas osHeprus. CnocoObl H3MEHEHHs BHYTpEHHEH
' SHEPIHUU: TeIIonepeaaya U CoBepIIeHHe padoThI
6.3 Bunelr  Temnonmepenauu: — TEMJIONPOBOJHOCTb,  KOHBEKIIHS,
U3ITy4yeHue
6.9 KonnuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTD BELIECTBA
6.10 TermiooOMeH U TEIJIOBOE paBHOBECHE. YPaBHEHHE TEIJIOBOTO
' Oananca
6.11 [InaBneHne W OTBepAEBaHHE KPUCTAJUIMUECKUX BEIIECTB.
' VY aenpHas TEIUIOTA MJIABICHUS
6.12 [TapooOpa3zoBanue u konaeHcarus. Vcmapenue. Kunenwe.




VY nenbHas TEeIioTa napooOpa3oBaHMsL. 3aBUCUMOCTh
TEMIEPATypbl KUIIEHUS OT aTMOC(HEPHOTro JaBICHHUS

6.13
6.14

BiaxxHocTh BO31yXa

3Hepr1/151 TOILJINBA. YIICJ'IBHaH TEIIJIOTA CrOpaHusa

6.15

[Tpunmunsl pabotsl TemnoBbix asurareneit KIIJ teroBoro
asurarens. TemuoBple JBUTATENM W 3alUTa OKPYKArOLIEH
cpesl

6.16

6.17

6.18

6.19

3aKOH COXpaHCHHsS W MPEBpAICHUS AYHEPTUU B TEIUIOBBIX
nporeccax

[TpakTueckue paboThI:

OnbITH MO OOHAPYKEHHUIO JIEHCTBUS CHJI MOJIEKYISIPHOTO
MPUTSKEHUS.

OnbITEl IO BBIPAIIMBAHUIO KPUCTAIOB MOBAPEHHOW COJIU
WIM caxapa.

OnbITEl IO HAOMIOJEHUIO TEIUIOBOIO PACIIUPEHUS Ta30B,
KUAKOCTEN U TBEPIBIX TEII.

Onpeznenenne AaBIeHUS BO3yXa B OaJUIOHE MITIPUIIA.

OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTb  JIABJIICHHS
BO3/lyXa OT ero 00bEMa U HArpeBaHUS WA OXJIAKICHHUS.

[IpoBepka ruIOTE3bl JMHEWHONM 3aBUCUMOCTH JIJTMHBI
CTONOMKA JKUIKOCTH B  TEPMOMETPHUYECKOH TpyOke OT
TEMIEPATYPHI.

Habmtonenne u3MeHeHHs] BHYTPEHHEH SHEpPruu Tella B
pe3yJsbTaTe TeMIonepe ayu U paboThl BHEITHUX CHUIL.

UccnenoBanue siBneHUs TEIUIOOOMEHA MPU CMEIIMBAaHUHU
XOJIOJHOW M ropsiuei BOJBI.

OnpeneneHue KOIUYECTBA TEIUIOTHI, MOJYyYEHHOTO BOJOM
IPU TETIIO0OMEHE ¢ HarpeThiM METAJUINYECKUM LIUIMHIPOM.

Onpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCapeHus.

OmnpeneneHre OTHOCUTENBHOMN BIaKHOCTH BO3TyXa.

Ornpenenenne yAelIbHON TEIIOTHI IUIaBICHUS JIb/IA.

dusnueckue SIBJICHUS B IPUPOJIC: TOBEPXHOCTHOEC HATSKCHUE U
KallWUISIPHBIC SIBJICHUS B TNPHUPOJE, KPHUCTAIBI B MPHUPOJIE,
usnyuenue CoJHIIA, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3HI;
o0pa3zoBaHue POCHI, TYMaHa, HHEsl, CHeTa.

TexHuueckue yCTpoOiiCcTBa: KaIuuIsipbl, pUMEPBI
MCIIOJIb30BaHUsl KPUCTAIJIOB, JKUIAKOCTHBIN TEPMOMETp, AATUUK
TEMIEPATYpPbl,  TEPMOC, CHCTEMA  OTOIUIEHHMS  JIOMOB,
TUTPOMETPBI, TICUXPOMETp, TMapoBas TypOuHa, JIBUTATENb
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA




7.1

Onextpuszanus Teil. J[Ba poja 3JeKTpUUECKHX 3apsiioB

B3aumoneiictBue  3apskeHHbIX — Ted.  3akoH  Kynona

7.2 (3aBUCUMOCTb CHJIBI B3aMMOJCHCTBUS 3apsKEHHBIX Tl OT
BEJIMYUHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEIaMu)
Onektpuueckoe mnojie. Hanpspk€HHOCTD AIEKTPUYECKOTO TOJIS.

7.3 [IpuHuMn ~ Ccymepro3uIyKu  JJAEKTPUYECKUX  Tojied  (Ha
KaueCTBEHHOM YpPOBHE)

Hocurenu BIIEKTPUYECKUX 3apsa0B. DJIeMeHTapHbIN
7.4 anekTpuueckuid 3apsan. Crpoenue aroma. I[IpoBogHUKM U
JURJIEKTPUKU
7.5 3aK0OH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
76 DJeKTpUYeCKui TOK. YcnoBus CYIIECTBOBAHHUS
’ AIIEKTPUYECKOT0 TOKa. MICTOYHHKHM MOCTOSIHHOTO TOKa

77 JleficTBUSI ANIEKTPUYECKOTO TOKa (TEIIOBOE, XHWMHUYECKOE,
’ MarHuTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax

7.8 Onekrpuueckas uemnb. Cuia Toka. JNeKTPUUYECKOe HaPsHKEHNE

79 ConpoTuBjieHre TMPOBOJHUKA. YAEIbHOE COMPOTUBJICHHE
’ BEILECTBA

7.10 3akon Oma aJ1g y4acTka 1enu

7.11 [TocnenoBarenbHOE U MapaieIbHOE COSTUHEHUE MPOBOIHUKOB

712 PaGoTa m MOIIHOCTH SJEKTPUUYECKOTO TOKA. 3akoH JKoyms —

' Jlenna

713 DNIeKTpUUECKHUE MU U MOTPEOUTENH DIICKTPUUECKOU dHEPTUU

' B ObiTy. KOpoTKO€ 3ambIKaHue

714 [TocTossHHbIE ~ MarHUTBHL. ~ B3auMojeicTBHe  MOCTOSTHHBIX

' MarHMTOB

715 MarnutHoe none. MaruutHoe nojie 3eMJId U €ro 3HaYeHHUe AJIs

' JKU3HHU Ha 3emiie

716 OmbiT Opcrega. MarHuTHOoe TOJie AJIEKTPUYECKOTO TOKa.

' [IpuMeHeHne >JIeKTPOMArHiTOB B TEXHUKE
JelicTBe MarHUTHOTO TMOJs Ha TMPOBOJAHUK C TOKOM.

717 ONeKTpoABUTaTeNlb  IMOCTOSIHHOTO  Toka. Vcmonb3oBaHue

' DIIEKTPOJIBUTATENIE B TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCTIIOPTE

718 Oneitel Dapanes. SIBneHUE SICKTPOMATHUTHOM WHIYKIIHH.

' I[Mpaswio Jlenma
OnektporeHeparop. CmocoObl TOMYyYEHHUS]  AIEKTPUUIECKOM

7.19 SHEPTUH. DJIEKTPOCTAHIIMM HA BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPTUH
[TpakTrueckue paboTHI:

7.20

ONBITH O HAOTIOJACHUIO AJICKTPU3AIMH TEJl WHIAYKITUEH U TIPH




7.21

7.22

COIPUKOCHOBEHHH.
HccnenoBanue NeHCTBUSA IEKTPUYECKOTO MO HA IIPOBOJHUKA
U IUDJIEKTPUKHU.

CO6opka u npoBepka padOoThl MEKTPUUECKOM LIEMU OCTOSHHOTO
TOKa.

W3mepeHue U peryinpoBaHue CUIIbl TOKA.

W3mepeHnue u peryinpoBaHue HaIllPsHKEHUS.

HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKa, HAYIIErO 4epes
pPE3UCTOP, OT COINPOTUBIEHUS PE3UCTOpa U HANpSHKEHUS Ha
pe3ucTope.

OneIThI, JOEMOHCTPUPYIOLIME 3aBUCUMOCTH JJIEKTPHUYECKOIO
CONPOTHUBIICHUS IPOBOAHMKA OT €ro JUIMHBL, IUIOLIAAU
IIONIEPEYHOr0 CEUYEHUS U MaTepuaa.

ITpoBepka IIpaBuJIa CIIOKECHHUS HaNPsKEHUN npu
[IOCJIEZIOBATENbHOM COEJMHEHUH ABYX pe3uctopoB. IIpoBepka
npaBwia Juisi CHJbl TOKAa IpPU MApajuleIbHOM COEAMHEHUU
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUYECKOTO TOKA,
uaymero  yepes  pesuctop.  OmpespeneHue  MOIHOCTH
JIEKTPUYECKOTO  TOKA,  BBIACIAEMONM  HA  PE3UCTOpE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MAYILErO 4epes
JaMIIOUKy, OT HampsbkeHuss Ha Hel. Omnpenenenue KII/]
Harpesatend. lccnenoBaHMe MAarHUTHOTO — B3aUMOJEHCTBUS
MOCTOSIHHBIX ~ MarHuToB.  M3yueHWe  MarHMTHOTO  IOJIA
MOCTOSIHHBIX MAarHUTOB IpU UX OOBEAMHEHUU U Pa3/ICICHHM.
HccenenoBanue AEMCTBUSA JIEKTPUYECKOIO TOKA HA MarHUTHYIO
cTpenky. OmbITbl, JAEMOHCTPUPYIOLIME 3aBUCHMOCTb CHJIBI
B3aMMOJEMCTBYS KaTyIIKK C TOKOM M MarHuTa OT CHJIbl TOKa U
HanpaBJIeHUs TOKa B  Karymke. M3ydeHue pelcTBus
MarHMTHOTO I0JI Ha MPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue u
u3ydeHue paboTel oanektponBuratens. Msmepenue  KIIJ]
AJIEKTPOJBUIaTEIbHON YCTaHOBKHU. OIIBITHI 110 MCCIIEI0BAHUIO
ABJIGHUS ~ JJIEKTPOMAarHUTHOM  MHIYKUMHU:  UCCIIEJJOBaHHE
M3MEHEHUH 3HaYeHMsI U HalpaBJIEHUs HHAYKIIMOHHOTO TOKa

@dusnyeckue SBJIECHUSA B NPUPOLIE: IJIEKTPUUECKUE SIBICHUS B
aTMocdepe, 3JIeKTPUUYECTBO KHUBBIX OPraHW3MOB, MarHUTHOE
nosie 3emud, Apeid TMOT0COB, POIh MATHUTHOTO TOJIS JIst
KU3HM Ha 3eMJie, OJSIPHOE CUSHHUE

TexHuueckue  yCTpPOMCTBA:  DJIEKTPOCKOI,  aMIEpMETD,
BOJITMETP, PEOCTaT, CYETYUK DIIEKTPUUYECKOW DHEPIHH,
AIIEKTPOOCBETUTENBHbBIE npudopHI, HarpeBaTelbHbIE
ANIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
IpeloXpaHUTENH, AJIEKTPOMAarHur, AJIEKTPOIBUTaTellb
MOCTOSIHHOT'O TOKa, TEHEPAaTOp MOCTOSHHOTO TOKA




9 KUIACC

Kox Konx snementa [IpoBepsiemble 271EMEHTBI COAEPIKAHMS
pasnena
MEXAHUWYECKUE ABJIEHUA
2.1 Mexannueckoe naBuwkeHue. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCHUTEIHLHOCTE MEXAHUUECKOTO ABMKEHUS
8.3 PaBHOMEpHOE NMPAMOJIMHEITHOE ABUKEHHUE
2.4 HepaBHoMepHOe mnpsMosnHelHOe aBMkeHue. CpenHss U
' MTHOBEHHAs CKOPOCThH TeJia P HEPABHOMEPHOM JIBUXKEHUU
8.5 VYckopenue. PaBHOYCKOpEHHOE MPSMOIMHENHOE IBUKEHUE
8.6 CBoOoanoe nanenue. OnbiTel ["anunes
PaBHOMepHOE JnBHKEHME T10 OKpyXHOCTH. llepmon wu
8.7 gactora oOpamenus. JIuHeiiHas ©  yryioBas  CKOPOCTH.
LenTpocTpeMHuTeNIbHOE YCKOPEHHE
8.8 [TepBsiii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akon HeroTroHa
8.11 [IpuHIMI cynepno3unuu cui
8.12 Cuna ynpyroctu. 3akoH ['yka
8 213 Cuna TpeHus: CWia TPEHHS CKOJBXKEHUs, CHia TPEHUs
’ MOKOs1, APYTHe BUABI TPEHUS
214 Cuia TSKECTH M 3aKOH BCEMHPHOTO TSATOTEHUSA. Y CKOPEHUE
' CBOOOIHOIO Na/ICHUS
215 JIBwxenune muianer Bokpyr Connma. IlepBas kocmuueckas
’ ckopocTb. HeBecoMoCTh U nieperpys3ku
8.16 PaBHOBecue marepuabHON TOUKU. AOCOIIOTHO TBEPOE TENIO
817 PaBHOBecue TBEpAOro Tema C 3aKPEIUIEHHOW  OChIO
' BpaiieHusi. MoMeHT cuiibl. LIeHTp TshkecTn
8.18 Nmnynbsc tena. M3menenne nmnyinbca. IMiynsc cuiibt
8.19 3aKOH COXpaHEHUS UMITYJIbCa
8.20 PeaktuBHOE NBHXKEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
222 PaGora cun Tspkectd, ympyroct, TpeHUs. CBsi3b SHEpPrUu W
' paboThI
293 [ToTennuanpHas SHEPTHs Teja, MOAHATOTO HaJ TMOBEPXHOCTHIO
' 3emun
8.24 [ToreHimanbHast SHEPTUs CHKATON MPYKUHBI




8.25

Kunernueckas sueprust. Teopema 0 KHHETUYECKOW SHEPTUU

8.26

8.27

3aKoH COXpPaHCHUA MEXaHHYeCKOM SHEPIrun

[IpakTuueckue padbOTHI:

OmpeneneHue cpenHe CKOPOCTH CKOJNBXEHUS Opycka WiH
JBIKCHUSI IIapHKa [0 HAKJIOHHOHM ImiockoctH. OmnpeneneHue
YCKOpEHHs Tela NpU pPaBHOYCKOPEHHOM JBIKCHHH  IIO
HAKJIOHHOW TIOCKOCTH.

HccnenoBanue  3aBUCUMOCTH  IYTH  OT  BPEMEHH  IIPH
PaBHOYCKOPEHHOM JBM)KEHUM 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka TUIOTE3BI: €CIM NPU PABHOYCKOPEHHOM JBHKECHHH
0e3 HayaJIbHOW CKOPOCTH IYTH OTHOCSTCA KakK pAJ HEUETHBIX
9HCell, TO  COOTBETCTBYIOIIME  IPOMEKYTKH  BpPEMEHH
OJTMHAKOBBI.

HccnenoBanme 3aBUCHMOCTH CHIIBI TPEHHS CKOJIBKEHHUS OT CHJIBI
HOopMalibHOTO AaBieHus. Omnpenenenue ko3¢ (uIUeHTa TpeHUus
CKOJIb)KCHUS. Onpenenenne KECTKOCTH MPY>KHAHBIL.
Onpenenenne paboOThl CWIbBI TPEHUS TPU PaBHOMEPHOM
IBIDKEHUM  Tela MO  TOPU3OHTAIBHOW  TIOBEPXHOCTH.
Omnpenenenue pabOThl CUIIBI YIPYTOCTU IPU MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETIOIBM)KHOTO M TIOJBHYKHOTO OJIOKOB

8.28

8.29

du3nyecke SIBICHUS B npupoac: IMPUIMBbBI W OTJIHMBBI,
JABHKCHUEC TIJIAHET ConHeunoMI CUCTCMBbI, pCAKTHUBHOC ABHUKCHUC
JKHUBBIX OpPTaHU3MOB

TexHuueckue YCTPOﬁCTBaI CIIUAOMCTP, AATYHUKU TIIOJIOKCHMU,
pacCToAHNA U YCKOPCHUS, pPAKCThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

Konebarenbnoe  nBwkeHue. OCHOBHBIE  XapaKTEPUCTUKHU

o1 KoJe0aHuii: IEPHOI, YaCTOTa, aMILIUTY 1A
9. MareMaTtnyeckuii ¥ TPYXKUHHBIM MasTHUKHU. [IpeBpaienue
' SHEPIuu Npu KojaeOaTeIbHOM JABHKEHUH
9.3 3aryxatomue kojebanus. BernykaeHnnnie konedanus. Pezonanc
Mexannueckue BonHbL. CBOMCTBA MEXAHWYECKHMX  BOJIH.
9.4 [IpononpHbIE U MONIEpEYHBIE BOJIHBI. J[1MHA BOJHBI U CKOPOCTh
' e€ pacrpocTpaHeHHs. MexaHU4ecKue BOJHBI B TBEPJAOM TeJe,
CECMUYECKHUE BOTHBI
9.5 3Byk. I'pomkoCTh 1 BbIcOTa 3ByKa. OTpaxxeHHe 3ByKa
9.6 Nudpa3Byk u yabTpa3Byk
[IpakTuyeckue paboOTHI:
OmnpeneneHne 4acTOThI ¥ EPHOAA KoeOaHUH MaTeMaTHYeCcKOro
9.7 MAasITHUKA.

OmpeneneHne 4YacTOThl W TEPHOJA KOJICOAHWH TPYKHHHOTO
MasiTHUKa




9.8

Hccnenosanue 3aBUCHUMOCTH nepuoja KosieOaHuin
MOJIBEILIEHHOTO K HUTH Tpy3a OT JUIMHbI HUTH. MccrenoBanue
3aBUCHUMOCTH Tepuoja KoyieOaHUil MPYKUHHOTO MasTHUKA OT
Maccel rpys3a. [IpoBepka He3aBUCHMMOCTH Mepuojaa KoseOaHui
rpy3a, MOJBELIEHHOTO K HHUTH, OT MAacChl Ipy3a U >KECTKOCTH
npyXuHsl. I3mepenune yckopeHus cBOOOIHOTO MaieHUs

Ousnyeckue SABIECHUS B MPHUPOJE: BOCIPUSATHE 3BYKOB

KUBOTHBIMH, 3E€EMIICTPACCHUC, celicMHUYecKue BOJIHBI, IIYHaMH,
9X0

9.9

TexHuuecKue yCTpOMCTBA: IX0JIOT, UCIIOJIb30BAHUE YIbTPA3BYKA
B OBITY M TEXHHKE

10

11

OJIEKTPOMAT

10.1

HUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

9J'ICKTpOMal"HI/ITHOG ITIOJIC. BHGKTpOMaFHI/ITHBIe BOJIHBI.
CsolicTBa QJICKTPOMAaruuTHLIX BOJIH

10.2

10.3

[IIxana 37€KTPOMarHUTHBIX BOJIH

DJeKTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoHOBBIE
CBOICTBA CBETA

10.4

[IpakTuueckue padbOTHI:
N3yueHne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJH C IIOMOILIBIO
MOOWIBHOTO TeleoHa

10.5

10.6

®dusnueckue SBICHUS B TPHUPOJE: OMOJIOTHYECKOE JEeUCTBUE
BHJIUMOTO, YIIbTPa()HOIETOBOTO M PEHTTEHOBCKOTO U3TydeHU N
TexHUUecKkue yCTpOMCTBA: UCIOJIB30BAHUE DJIEKTPOMArHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H

CBETOBbBIE ABJIEHUA

11.1
11.2

queBa;I MoJelb cBeTa. MICTOUHMKH cBeTa

IIpsimonuHETHOE pacpoCTpaHEHHUE CBETa

11.3

114

OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpakKeHHS CBETa

HpeJ'IOMJIeHI/IC cBeTa. 3aKoH MMpEJIOMJICHUSA CBCTA. ITonnoe
BHYTPCHHEC OTPAKCHUC CBCTA

11.5
11.6

JIunza. Xop tyyen B TMH3E

OnTuueckas cucteMa (bOToarmapaTa, MHKPOCKOIIa U TCIICCKOIIa

11.7

I'maz  kak  onTuyeckas  cucrema.  bimsopykocts U
JAbHO30PKOCTh

11.8

11.9

Paznoxxenne Oemoro cBera B cmekTp. OmnbiTel HbroToHA.
Ciio)keHne CneKTpalibHBIX HBETOB. [{ucnepcus cBera

[IpakTuyeckue paboOTHI:
HccnenoBanne 3aBUCHMOCTH YIJIa OTPA)KEHHUSI CBETOBOIO
Jy4a OT yrijia najeHusl.
N3ydyeHne xapakTepuCTHK HU300pa)keHHsI TpeaAMera B
IJIOCKOM 3€pKajie.




11.10

11.11

HccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO
Jyd4a OT yIJia NaJIeHUs] Ha TPaHHMIIE «BO3YX — CTEKIION.
[Tonyyenne wu300pakeHH C TOMOIIBI coOuparomen
JIMH3BIL.
Onpenenenre GOKYCHOTO PaCCTOSIHUS U ONTHYECKOW CHIIBI
coOuparoIe JTHH3HI.
OmnBITH IO PA3NIOKEHHIO OETOT0 CBETa B CIIEKTP.
OneITEl TIO BOCHPHUATHIO I[BETAa MPEIMETOB TPH HX
HaOJII0ICHUH Yepe3 I[BETOBBIC (PUIBTPHI
dusnueckue sBieHust B npupoje: 3arMmeHus Comnna u JIyHbI,
[[BeTa TEJ, ONTHUYECKHE sIBICHUS B armocdepe (uBer HeOa,
pedpakus, pagyra, MUPax)
TexHuueckue yCTpoOiCTBa: OYKH, NEpUCKoM, QoToanmnapar,
OINITUYECKUE CBETOBO/IbI

12

KBAHTOBLBIE ABJIEHUA

12.1

12.2

OmnwiTel Pesepdopaa u mimaHeTapHas Mojaenb aToma. Monenb
aroma bopa

Hcnyckanne w© moriomieHue cBeta aroMoM. KBaHTHL
JluneiuaThie CIEKTPHI

12.3

12.4

PagnoaktuBHOCTH. Anb(da, 6eTa- u raMmMa-u3ITydeHHs

Crpoenue atomHoro siapa. HykinoHHast MoJieabp aTOMHOTO siapa.
H30TOnEI

12.5

PannoaktuBHele npeBpanienus. Ilepuon nosmypacnana aToMHBIX
Aa1ep

12.6

12.7

SnepHble peakiuu. 3aKOHBl COXPAHEHHUS 3apsSAOBOTO U
MacCOBOI0 YHCEI

3Hepr1/151 CBs3U ATOMHBIX SAJIEP. CBs13b MacChl U SHEpTrUuun

12.8

12.9

12.10

12.11

12.12

Peaxiuu cuntesa u genenus siaep. Mcrounuku sepruu ComHia
" 3BE3]

Snepnas sHepretuka. JlelicTBUE paguOAaKTUBHBIX U3JIy4CHUN Ha
JKUBBIE OPTaHU3MBbI

[IpakTuyeckue paboOTHI:

HabmtofeHue CrijIoNIHbIX ¥ TUHEWYaThIX CIIEKTPOB U3ITYUYECHUS.
HccnenoBanne TPEKOB: HW3MEPEHHUE HHEPIUM  YACTHUIIBIIO
TOPMO3HOMY IyTH (110 (hoTOrpadusiM).

W3mepenune paanoakTHBHOTO (poHA

dusznueckue  SABJICHUA B IPUPOJE: €CTECTBEHHBIH
palMOaKTUBHBIA (OH, KOCMHUYECKHE Jy4d, paJUOAKTHUBHOE
U3Iy4YeHHUE TMPUPOJHBIX MUHEPAIOB, JIEHCTBHE PaIHMOaKTUBHBIX
U3IYyYeHUI Ha OpTaHU3M YeJIOBeKa

TexHuuecKkrne yCTPOWCTBA: CHEKTPOCKOI, HWHIUBUIYATbHBIN




AO03UMCETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[Tonnmanue ponu (U3MKU B Hay4yHOH KapTHHE MHUpPaA; CHOPMUPOBAHHOCTH
0a30BbIX MPEACTAaBICHUN O 3aKOHOMEPHOW CBSI3M M I03HABAEMOCTH
ABIIGHUW  TPUPOJBI, O  POJIM  OIKCIepuMeHTa B  (Qu3uke, O
cuctemMooOpasyromnie ponu (QU3UKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTMH, 00 3BOJMOLMU (U3MYECKUX 3HAHUM W MX POJIU B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHpPA, O BKJIAAEC POCCUHCKHUX U
3apyOeKHBIX YICHBIX-(U3UKOB B PAa3BUTHE HAyKH, OOBSICHCHHE MPOIIECCOB
OKpPY’aroIllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHus O BHJAX MaTepuu (BELIECTBO M IOJIE), O JBWKEHMH KakK Crocode
CYILIECTBOBaHHUsI MaTepuu, 00 ATOMHO-MOJEKYJISIPHOW TEOpUU CTPOEHUS
BEIIECTBA, O (PU3NYECKOH CYITHOCTH SIBICHUN MPHUPOIBI (MEXaHHYECKHX,
TEIUIOBbIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE Pa3JInyaTh SIBICHUS
[0 ONHWCAHUI0 HX XAaPaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (PU3NYECKOe SBJICHUE; YMEHHUE pPaclO3HaBaTh
NPOSIBIIEHUE H3YYEHHBIX (U3NYECKUX SBICHMH B OKpYKAIOLIEM MHpe,
BBIJIEJISAS UX CYLIECTBEHHBIE CBOMCTBA (IIPU3HAKH)

Brmanenune OcHOBaMM NOHATHMHHOIO anmnapara M CHMBOJIWYECKOIO S3bIKA
GU3MKM M HUCHOJB30BaHWE HUX JJIs pelIeHUs Y4eOHBIX 3ajay; yMEHHE
XapaKTepu30BaTh CBOMCTBAa TeJ, (HU3UYECKHUE SBICHHUS M IPOLECCHI,
UCTONB3Ys QyHIaMEHTAJIbHBIE U SMIUPUUYECKUE 3aKOHbI

YMeHrne OmnuChIBaTh HM3yYEHHBIE CBOMCTBA TeN M (PU3UYECKHE SIBJICHUS,
UCTIONB3Ys PU3UUECKUE BETUIHHBI

Bnanenue ocHOBaMHM METOAOB Hay4YHOTO MO3HAHHS C YYETOM COOIIOICHUS
MpaBmII OE30MACHOTO TpyAa: HabMoIeHNe PU3NIECKUX SIBICHUM:

YMEHHE CaMOCTOSTEIBHO COOHMpATh SKCICPUMEHTAILHYIO YCTAaHOBKY U3
JTAHHOTO HaOopa 00OpyAOBaHUS MO WHCTPYKIIUH, OMKMCHIBATH XOJ OTBITA U
3aMUChIBaTh €T0 Pe3yJbTaThl, (HOPMYINPOBATH BHIBOJIBI;

MMPOBECACHUEC IMPAMBIX W KOCBCHHBIX I/I3MepeHHﬁ (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH:
YMEHHE  IUIAHUPOBAaTh  HM3MEPEHHs,  CaMOCTOATENhbHO  COOMpAaTh
OKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY IO HWHCTPYKIIMH, BBIYUCIATH 3HAUCHUE
BEJIMYMHBI M aHAJTU3UPOBAThH MOJYUYEHHBIE PE3YNbTAThl C YUETOM 3aJaHHON
MOTPEIIHOCTH PE3YIbTATOB U3MEPEHUI;

IMPOBEACHUE HECJIOKHBIX OKCIICPUMCHTAJIBHBIX HCCHG}IOBaHHﬁ;
CaMOCTOSITENIbHO COOMPATh AKCIEPUMEHTAIBHYIO YCTAHOBKY M MPOBOIUTH
WCCIIC/IOBAaHHE 110 WHCTPYKIWH, TPEACTABIATH MONyYCHHBIC 3aBUCHMOCTH




¢u3nUecKux BEIMYMH B BHUAE TaOMUI U TpauKOB, YYUTHIBATH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO Pe3yIbTaTaM MCCIIeOBAHHS

[TonnMaHue XapaKTEpHBIX CBOWCTB (PU3MYECKUX MOAENeH (MaTepuaibHas
TOYKa, a0COITIOTHO TBEPAOE TEIO, MOJEIN CTPOCHUS Tra30B, KHIKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aroMa, HYKJIOHHAs MOJEIb aTOMHOIO
Apa) U yMEHUE IPUMEHATH UX JJI51 00BbsACHEHNS (PU3NIECKUX IPOLIECCOB

YMeHne o0BbACHATh (PU3NUECKUE MPOIECCHl U CBOIMCTBA TEJ, B TOM YUCIIC H
B KOHTEKCTEC CHUTyalluld MPAKTUKO-OPUCHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISABJISITH MMPUIUHHO-CJIICACTBCHHBIC CBs31 nu CTPOUTH
00BsICHEHHE C OMOpPOM Ha W3YYCHHBIE CBOWCTBA (DU3MUYECKUX SIBIICHUH,
(bu3nUeCcKre 3aKOHBI, 3aKOHOMEPHOCTH M MOJICTTU

YMmenue pemiath pacuéTHble 3aqaun (Ha 6a3e 2 — 3 ypaBHEHUI), UCTIONB3YS
3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIINE (DM3UYECKHE BEIMYMHBI, B YACTHOCTH,
3aMKChIBaTh KPAaTKOE YCIIOBUE 3a/layM, BBIBIISITH HEAOCTAIOUIUE JaHHBIE,
BBIOMpATh 3aKOHBI W (QOPMYNBI, HEOOXOoAWMBIE ISl €€ pelieHus,
UCIIOJIb30BaTh CIPABOYHBIE JaHHbIC, IPOBOJAUTH pacu€Thl U OLEHUBATh
PEATMCTUYHOCTD MOJTYYEHHOTO 3HAYCHUS (DU3MUECKON BEIUYUHBI, YMEHUE
OTpeAeNiATh Pa3MEPHOCTh (U3MUECKON BENMYUHBI, MOIYYEHHOW MpHU
pEIIeHUH 3aa41

YMeHne XxapakTepu30BaTh IPHUHIMIIBI IEUCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4YHCJI€ OBITOBBIX MPUOOPOB, W MPOMBIIUICHHBIX TEXHOJIOTMYECKHX
IPOIIECCOB M0 UX OMHMCAHUIO, UCIOJIb3Ys 3HAHUS O CBOWCTBAX (PU3NYECKUX
SBJICHUN U HEOOXOMMble (PU3NYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnoib3oBaTh 3HAHUS O (QU3NYECKUX SIBJICHUSX B IOBCEIHEBHOU
JKU3HU i oOecriedeHus O€30MacHOCTH IMpU OOpalieHUH € OBITOBBIMU
npubopaMyd M TEXHUYECKHMHU YCTPONCTBAMH, COXpPAHEHUS 3J0pPOBbs U
COOJIIOJIEHHs] HOPM HKOJIOTMYECKOT0 MOBEJEHMUS B OKpYXKaoLIeH cpere;
[OHUMaHHe HEOOXOAUMOCTH TPUMEHEHUS JOCTHXKEHUH (UMK U
TEXHOJIOTHH JUIsl palMOHAIBHOTO IPUPOJIOIOIB30BAHUS

11

OnelT  moMcKa, MpeoOpa3oBaHHUs W NpPEACTaBieHUs  UHGOPMaLUU
¢u3nUeckoro - colepkKaHUs C  HCIOJB30BaHMEM  HMH(pOpPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTWH; YMEHHE OLIEHHUBAaTh JOCTOBEPHOCTh
NOJy4eHHOW MH(OpMalMu Ha OCHOBE HMEIOLMXCA 3HAaHUM W
JIOTIOJTHUTEIbHBIX MCTOYHUKOB; YMEHHE HCIIOJIb30BAaTh IPH BBHINOJIHEHUU
yuyeOHbIX 3aJaHMil  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (PU3HYECKOro
coJlep’KaHusl, CIIpaBOYHbIe MaTepuabl, pecypchl ceT HTepHeT; BianeHue
0a30BbIMU HaBbIKaMU MpeoOpa3oBaHus MH(POpPMALMKU U3 OJHOM 3HAKOBOM
CUCTEMBl B JpYI'yl0; yMEHHE co37aBaTb COOCTBEHHbIE MHUCHbMEHHBIE U
YCTHBIE COOOIIEHUS Ha OCHOBE MH(OPMAIIMK U3 HECKOJIIBKUX HCTOYHHUKOB




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

K IIpoBepsieMblii 3JIeMeHT cOAePKAHUSA
ox

1 MEXAHWYECKUE SABJIEHUA

11 Mexanudeckoe aBrkenue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENLHOCTD
' JIBUKEHUS

PaBHOoMepHOe W HepaBHOMepHOe aBrkeHHe. CpemHsis ckopocth. Dopmyna s
1.2 BBIYMCIICHMS CpEIHEH CKOpOCTH: V = S/t

PaBHOMepHoe HpHMOHHHeﬁHOC JABHMOXXCHUC. 3aBUCUMOCTh KOOPpAHUHATBI TCJIa OT BpEMCHU
B CJIydac paBHOMCPHOI'O HpHMOHHHCﬁHOFO JBHXXCHUA:

L3 x(f)=x,+vt

I'paduxku 3aBucMMOCTH OT BpEMEHU M MPOEKUUH CKOPOCTH, IPOEKIUU
IIEpEMEIECHUS, IIyTH, KOOPAUHATHI IIPY PABHOMEPHOM NPSIMOJIMHENHOM JABUKCHUU

3aBUCHUMOCTh KOOpJAMHATBl Tejla OT BPEMEHM B Clyyae pPaBHOYCKOPEHHOI'O
IPSIMOJIMHENHOTO ABUKEHUS:

-Sx':f:l = 1'-|;|: *f—-ﬂ'x *

(] B

DopMyIbl U MPOEKLUUH NIEPEMEILIEHUs, TPOCKIUU CKOPOCTH U MPOCKLUUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM NPSIMOJIMHEWNHOM JIBUKECHUU:

EL2
1.4 -Sx(i‘]=v‘}x'?+ﬂx'3.
U_\'('f)zuﬂ_\' +a, 1,

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

Fpa(I)I/IKI/I 3aBUCUMOCTHU OT BPEMCHHU JIsI NNPOCKIHNHN YCKOPCHUA, IMPOCKIUN CKOPOCTH,
MNpoeKIrU IMCPEMCHICHUA, KOOPAWHATHI IIPpU PABHOYCKOPCHHOM HpHMOHHHCﬁHOM
JBHXXCHHUHN

CBobonHoe mnanenue. dopmysbl, omuchBalolMe CBOOOJAHOE NaJACHHE Teia IO
|5 | BepTHKam (IBM>KEHUE Teja BHU3 WJIM BBEPX OTHOCHUTENIBHO IOBEPXHOCTH 3EMIIN).
' I'paduku 3aBUCUMOCTH OT BpPEMEHHM JJISl IPOCKIIMK YCKOPEHUS, IPOSKIIUN CKOPOCTU U

KOOpJAUHATHI ITPpU CBO6OI{HOM MMaACHUH TCJIa 110 BEPpTUKAIIN

CKOpOCTh paBHOMEPHOTO JIBMKEHHUS TeJia 0 OKPYXHOCTH. Harmpasienue ckopocT.
1.6 @opMmyna I BBIYMCIEHUS CKOPOCTH 4Ye€pe3 paguyc OKPYKHOCTH M TEPHOL
oOpareHus:




HenTpocTpemurenbHoe yckopenue. HarpaBieHne HeHTpOCTPEMUTENBHOTO YCKOPEHHUS.
®opmyra /7151 BBIYUCICHHS] YCKOPEHUS:

_u
“WSR
dopmyia, CBSI3bIBAIONIAS IEPHO]] M YACTOTY OOpaIeHHUs:
vl
T

Macca. ITnotHocTs BemecTBa. Popmyiia 715l BBIYUCICHUS TTIOTHOCTH:

_m

1.7 V
1.8 | Cuna — BekropHas ¢pusudeckas BennunHa. CII0KeHUe CUIT
1.9  SBnenue unepuuu. Ilepsblii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
110 F=m-a
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha TEIO
B3anmopencrtsue ten. Tperuit 3akod Herorona:
1.11 F p _P-l—}E
TpeHne mokos M TpeHHE CKOJIbKeHUs. PopMmyrna JUisl BBIYMCICHHUS MOAYISl CHIIbI
TPEHMSI CKOJIbKEHHUS:
F_=n-N
1.12 p=H
Hedopmarus Tena. Yopyrue u Heynpyrue aedopmanui. 3aKoH ynpyrou aedopmaruu
(3akoH ['yka):
1.13 F=k-Al
1.14 = BcemupHOe TAroTeHHE. 3aKOH BCEMUPHOT'O TATOTEHUS:




1.15

1.16

1.17

1.18

1.19

F-G. my -in:
'L
Cuna Tsxectd. Y ckopeHue cBOOOIHOTO MaieHusl.
dopmyiia 75 BBIYUCIECHUS CHIIBI TSKECTH BOIM3H oBepxHocTH 3emiu: F = mg.
JBuxenue mnaner Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs u

HepErpy3Ku
Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.
p=mi
HNmnynbe cucremsl Ten. U3MeHnenne umnynbsca. MMirynbse cuiibl
3aKOH COXpaHEHUsl UMITYJIbCa JJIsl 3AMKHYTOU CUCTEMBI TEN:
D=0, i, U, =const
PeakTuBHOE ABUXKEHUE

Mexannueckas pabota. @opmyna st BEBIYUCICHHS paOOThI CHITHI:

A=Fsoosc

Mexanudeckass MOIITHOCTb:

=24
I

Kunernueckas u noreHmanbHas sHeprus. @opmysa s BBIYUCIEHUS KHHETHYECKOH
SHEPruu:

2
E M
2
TeopeMa o knHeTHUeCKOU dHeprun. Popmyria i BBIYUCICHUS TOTCHIMAIBHON
SHEPIUHU Tella, IOJIHATOrO
Haj 3eMIIEN:

E,= mgh

MexaHnyeckas DQHEprus:
E=E;+E 2
3aKOH COXpaHEHUsI MEXaHNYECKOM 3Heprun. @opmyiia sl 3aKOHA COXPAHEHUS

MEXaHWYECKON IHEPIUU B OTCYTCTBHE CHJI TpeHUs: E = const.
IIpeBpamieHre MEXaHMYECKOW SHEPTUU IIPH HAJTMYUU CUIIBI TPEHHUSL.

1.20

[IpocTbie MexaHU3MBIL. «3010TOE MPABUIIO» MEXAHUKHU.
Poraar. Mowment cunsl: M - Fl.
VYcioBue paBHOBECHS phluara:




M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O0710KK. KITJ] mpocThIx MEXaHH3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBiienue TBEpIOTO TENA.
@dopmya i1 BBIYMCIICHMS JABJICHUS TBEPIOIO Tena:
F
pP= ch
JlaBnenue raza. ATMocQepHoe AaBlICHHE.
FI/IIlpOCTaTI/I‘-IeCKoe AAaBJICHUC BHYTPU KUJIKOCTH.
d)opMyJIa AJI BBIYHUCJIICHUA JAaBJICHUS BHYTPH KU AKOCTH:

p=pgh+p_,

1.22

1.23

3axoH [lackans. 'mapaBauueckuii npecc

3akoH Apxumena. @opmyiia Uil ONPEAEIICHHS BBITAIKUBAIOIIECH CUJIbL, AEHCTBYOLIEH
HAa TeJo, MOTPYXKEHHOE B KHUAKOCTh WM Ta3:

Fap =PEV

Ycaopue nmiapaHus Tena. [1naBanue CYAOB U BO3AYXOINIAaBAHUC

1.24

1.25

Mexannueckue koyieOaHus. AMIUINTY/AQ, MEpUOJ M 4YacTtoTa Kojebanuii. dopmyna,
CBSI3BIBAIOIIAS YACTOTY U MEPUOJI KOJIeOaHU:

voL
T

Marematnueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKMA. [IpeBpamieHue dHeprum  Ipu
K0JIeOaTeIbHOM JIBUKEHUU

1.26

3aryxaromue Konebanus. BeinyxxneHHble konebanus. Pezonanc

1.27

1.28

Mexanudeckue BOJHBL. [Ipo1osibHbIC U TIONIEPEYHBIC BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh
pacrpocTpaHeHUs BOJIHBI:

h=v-T

3Byk. I'poMKocTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha IpaHULE JBYX
cpea. MHdpa3Byk U ynbTpa3ByK

1.29

IIpakxmuueckue pabomoi

W3mepenue cpeaHel MIOTHOCTH BEIIECTBA; apXUMEI0BON CUJIBL; KECTKOCTU MPYKUHBL,
K03 pULIMEeHTa TPEHUS CKOJIbKEHUS; paOOThI CUIIbI TPEHUS, CHIIBI YIIPYTOCTH; CPEIHEN
CKOpOCTH JBIJKEHHSI OpycKa IO HAaKJIOHHOM IJIOCKOCTH; YCKOpeHHMs Opycka mpu
JBIDKEHUM 110 HAKJIOHHOW  IUIOCKOCTH; 4YacTOThl M  Iepuoja  KoJjeOaHuii
MaTeMaTHYECKOro MasiTHUKA; YaCTOTHI U MEpHUoa KojieOaHuil Mpy>KUHHOTO MasTHUKA;




MOMEHTa CHJIbI, ACHCTBYIONIETO Ha pbIYar; pabOThl CHIIBI YIPYTOCTH IPHU MOABEME
rpy3a ¢ HOMOIIIO HETOABIKHOTO 0JI0Ka; pabOThI CHIIBI YIIPYTOCTH NIPU NObEME TPY3a
C MIOMONIBIO TTOABMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bhEMa MOTPYKEHHOW YacTH Tea
U OT IUIOTHOCTH HJKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIOIICH CHIIBI OT MacChl TeJa;
CUJIbI TPCHHUA CKOJIBXKCHHA OT CHJIBI HOPMAJIBHOTO AABJICHUSA U OT pOJa IMMOBCPXHOCTHU,
CWJIBl YIPYrOCTH, BO3HUKAIONIICH B MPYKWUHE, OT CTEHCHHW Ae()OopMaluy MPYKUHBL,
YCKOpEeHUsi OpyCKa OT yria HaKJIOHA HANPaBISIONICH; Mmeproja (4acTOThl) KOJeOaHMi
HUTAHOI'O MasiTHUKA OT AJIMHBI HUTH, IICpHOIa KOHe6aHHﬁ MNPY>XUHHOI'O MassTHUKa OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCICIOBAaHUE HE3aBUCUMOCTU TMEpPHOIA
KOJICOAHMH HUTSHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka ycioBUSI paBHOBECHS
pblyara

Qusuueckue A61eHUA 6 npupode. MPUMEPbl IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOW U HEKUBOW IPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUIIUBBI U
OTIUBBI, JBHXKeHUE IUIaHET COJIHEYHOHW CUCTEMBI, PEAKTHMBHOE JIBUXCHHME JKUBBIX

1.30 OpPraHU3MOB, PblUaru B Telle YeJIOBEKa, BIMSHUE aTMOC(QEpPHOrO JaBJICHUS Ha >KUBOU
OpraHu3M, IIJJaBaHUE pbIO, BOCIPHUIATHE 3BYKOB JKUBOTHBIMM, 3€MIICTPSCEHHE,
ceificMu4eckue BOJHBI, IIyHAMH, 3XO
Texnuueckue ycmpoiicmea: CIAJOMETpP, JaTYUKH IIOJIOKEHHS, pAcCTOSHUSA U
YCKOpEHHUs, AMHAMOMETD, MOJIIIUITHUKY, PAKEThl, pbluar, MOJIBUKHbIN 1 HENOIBUKHBIH

1.31  On0KH, HaKJIOHHAs IJIOCKOCTh, IPOCTbIE MEXaHU3MbI B OBITY, COOOIIAIOLIUECS COCY/IbI,
YCTPOMCTBO BOZOIPOBOJIA, THIPABINYECKUH MTpecc, MaHOMETp, 6apoMeTp, BBICOTOMED,
HOPILHEBOW HACOC, apEOMETP, IXOJIOT, UCIOIb30BaHUE YIIbTPa3BYyKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUS MOJEKYJIIPHO-KMHETUYECKON TEOpUU CTPOCHMS BEILIECTBA.

2.1 = Mopenu  TBEpOOro, KUAKOTO U  ra3o00pa3HOrO0  COCTOSHUI  BelllecTBa.
Kpucrannuueckue u amopHble Tena

5 JIBrmkenne dactul BemecTBa. CBsI3b CKOPOCTH JIBUKEHUS YAaCTHIl C TEMIEPATypOM.

' bpoyHoBckoe nasmxenue, iuddysus

2.3 = CmauuBaHME U KallWUIAPHBIE SIBJICHUS

2.4 | TemnnoBoe paclIMpeHUE U CKATHE

2.5 TernnmoBoe paBHOBECHE

26 Buytpennsist sneprus. Pabota u Teruionepeaya Kak crocoObl HN3MEHEHHUs BHYTpEHHEH

' SHEPrUu

2.7 = Bwupasl Temnonepeaayn: TEMIONPOBOIHOCTb, KOHBEKIIMS, U3JIyUEHUE
HarpeBanue u oxnaxjaenue ten. KoinyecTBo TEIUIOTHL. Y AenbHas TEMIOEMKOCTD:

* o=em(ty-1)
3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MpOIleccax. Y paBHEHUE TEIUIOBOro OaaHca:

2.9 Ql +Q;3 1 =0

2.10  Hcnapenue u xKoHzaeHcauus. MI3MeHeHNEe BHYTpPEHHEH HEPTUU B IPOLECCE UCHIAPEHUS




U KoHJeHcaruu. Kunenue ®uakocTu. Y ienbHas TeruioTa napooopasoBanus: L = Q/m

2.11  BrnaxHocTbh BO3yXa
[InaBnenue m xpucrammszanus. M3smMeHeHHe BHYTPEHHEH SHEPrUM NP IUIABICHUU U
KpUCTAJIIM3alUu. Y IebHAs TEIUI0Ta TUIABICHUS:
2.12 0]
- m
)13 BHyTpeHHss dHeprus cropaHus TOIUIMBA. Y IebHAasl TEIUIOTA CTOPAHUs TOILIMBA: g =
' O/m
2.14  Ilpunnumnel paboTs! TeroBsix Asuratenei. KI1JI rermoBoro auraresns
IIpaxmuueckue pabomul
W3mepenue yaenbHON TEMIOEMKOCTH METAJUIMYECKOTO LMIMHAPA; KOJWYECTBA
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (PUKCHPOBAHHOM Macchl, B
515 | XOTOPYiO omymleH HarpeThli IWINHAP; KOJIWYECTBA TEIUIOTHI, OTJAHHOI'O HArpeThIM
’ LWIMHIPOM, TI0CJIE€ OIyCKaHMs €ro B BOAY KOMHATHOW TEMIEPaTypbl; OTHOCUTEIbHOU
BJIQ)KHOCTH BO3/yXa; YACIBbHOM TEILIOTHI IUIaBIEHUS JbJa. McenenoBanne nsMeHeHus
TEMIepaTypbl BOJAbl IPHU PA3IUYHBIX YCIOBMSX; SIBJIEHMS TEIUIOOOMEHA IIpH
CMEIIMBAHUU XOJIOJHOM U ropsiuei BOBIL; IIpoLecca UCIIapeHUs
Qusuueckue asieHusi 6 npupode. NOBEPXHOCTHOE HATSHDKEHUE U KaIMJUIPHbBIE SBJICHUS
2.16 B mpupone, Kpucramibl B mnpupone, uzinydeHue ConHIa, 3aMep3aHUe BOJOEMOB,
MoOpckue Opu3bl; 00pa3oBaHKE POCHI, TyMaHa, HHesl, CHera
Texnuyeckue ycmpoticmea: KauWUISpbl, NPUMEPbl HCIOJIb30BAaHUS KPHUCTAUIOB,
2.17  KUAKOCTHBII TEPMOMETp, NATUUK TEMIEPATyphl, TEPMOC, CUCTEMA OTOIJICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBast TypOMHA, IBUTaTeIb BHYTPEHHETO CTOPaHUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 = Dnektpuzauus ten. /[Ba BUAA IEKTPUUECKUX 3apsAI0B
3.2 = BsaumopelicTBue 3apskeHHBbIX Tel. 3akoH KyrnoHa
3.3 | 3akoH COXpaHEHUs DIIEKTPUUECKOro 3apsaaa
34 Onektpuueckoe  moie. Hamps:k€HHOCTh — snmekTpuueckoro  mousid.  [lpunHnmn
' CYTNEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn  snextpuueckux  3apsanoB. JleHCTBHME  JNEKTpPUUYECKOTrO  IMOJIA  Ha
' AJIeKTpUYecKue 3apsbl. [IpOBOIHUKY U TUANEKTPUKH
[TocTossHHBIN ANEKTpUYECKUH TOK. JleHcTBHS 3iekTpuueckoro Toka. Cuia TokKa.
3.6 = Hampsxenue.
I=q/t,U=A/\
37 DNEKTPUUECKOE COMPOTUBIICHHE. Y ACTBbHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:
' R =pl/S
3.8 = 3akon Oma s ydyactka anekrpuueckoit uenu: I = U/R
[TocnenoBarenbHOE COETUHEHNE TPOBOIHUKOB:
3.9

1, =1, U=U,+U,. R=R,+R,




Hapanneanoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O COMIPOTUBJICHUA:

U=Ug:I=1+I;R=2.
= = >

F

CMenaHHbIe COCAUHCHUS IMPOBOAHUKOB

3.10  Pabota u MOITHOCTH 3JeKTpUyecKkoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 0=1I 2 Rt
312 OnbiT Dpcrena. MarHuTHOE 1MoJie MPSIMOTO MPOBOJHHMKA C TOKOM. JIMHUM MarHUTHOM
’ UHIYKIHN
3.13 | MarsaurHoe 1nose NOCTOSHHOIO MarHuTa. B3auMoelicTBUE MOCTOSIHHBIX MarHUTOB
3.14 | JleiicTBMEe MarHUTHOI'O MOJISl HA IPOBOJIHUK C TOKOM
3.15  Omnsitel @apanes. fABieHue neKTpoMariuTHOW nHAyKuuu. [pasuiio Jlenna
Ipakmuueckue pabomul
H3MmepeHue 3JI€KTPUUECKOTO COIPOTUBIIEHUS PE3UCTOPA; MOILIHOCTU 3JIEKTPUYECKOIO
TOKa; pabOThI 3JIEKTPUYECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IIPOBOJHUKE (PE3UCTOPHI,
316 JaMIIO4Ka), OT HAIPsDKEHUS Ha KOHLAX IMPOBOJAHMKA; 3aBUCUMOCTU COIIPOTUBIICHUS OT
' JUIMHBl ~ NIPOBOJHMKA, IUIOIIAJM €ro IIONEPEYHOTr0 CEYEHHUsT U  YAEIbHOTrO
COIPOTUBIICHUS.
[IpoBepka mpaBuna [Uisl SJIEKTPUYECKOTO HAMPSDKEHUS NPU  MOCIEI0BaTEIbHOM
COCIMHEHUW IMPOBOJHUKOB; TMpaBujia Uil CHJIbl D3JEKTPUYECKOro TOKa MpU
napanjelbHOM CO€MHEHUH NTPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue A6leHUs 6 npupode. DIEKTPUUECKHUE SBIEHHMS B aTMmocdepe,
3.17 | BNEeKTpUYECTBO >KUBBIX OPraHM3MOB, MarHUTHOE MOJie 3eMJIH, Apei( MOIIOCOB, POJb
MarHUTHOTO TOJIS JIJIS1 )KU3HU Ha 3emJie, TOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3JNEKTPOCKOI, aMIIEPMETP, BOJBTMETpP, PEOCTAT, CUETUUK
318 AIIEKTPUYECKOW  SHEPruM, dBJIEKTPOOCBETUTENbHBIE MpPHOOpPHI, HArpeBaTeIbHbIC
' ANIEKTPONPUOOPHl  (IPUMEpPBI), DBJIEKTPUUECKHUE MPEIOXPAHUTENH, 3JIEKTPOMArHuT,
AIIEKTPOIBUraTENb IOCTOSSHHOTO TOKA, TEHEPAaTOp MOCTOSHHOIO TOKA
3.19  DnexrpomaruuTHbie BOJHBL. [llKkana 3meKTpoMarHUTHBIX BOJTH
3.20  JlyueBas Mozenb cBeTa. [IpsmMonuHelHOE pacIpOCTpaHEHUE CBETA
3.21  3axoH oTpaxxeHus cseta. [Inockoe 3epkano
3.22  IIpenomieHue cBeTa. 3aKOH MPEJTOMIICHHS CBETA
3.23 | ucnepcus cBeTa
394 JInnza. Xop nyueit B iinH3e. POKYCHOE paccTOsHUE JIMH3BL. OnTHUYECKas CUJIa JIMH3BL:
’ D=1/F
3.25 I'ma3 kak ontuyeckas cucreMa. Onruyeckue npuOopbl
396 Ilpakxmuueckue pabomul

W3mepenne onTuyeckoi CHilbl coOuparomeil JHMH3bI; (OKYCHOTO PpacCTOSHHA




cobuparomield JUH3bI (10 CBOWCTBY PAaBEHCTBA pa3MEpOB NpeAMeTa M H300pakeHus,
KOr'Jla IpeIMeT pacloJio’KeH B ABOMHOM (oKyce), MoKa3aTes IpeJoMIeHHUS CTEeKIIa.
HccnenoBanue cBoiicTBa M300pakeHUs, MOITYYSHHOTO C IMOMOIIBI0 COOMparoleit
JIMH3bI, U3MEHEHHsI (POKYCHOTO PACCTOSHUS JIBYX CJIOXKEHHBIX JIMH3; 3aBUCUMOCTHU yTJja
MPEIOMJICHUS] CBETOBOTI'O JIy4a OT yIJla aJIeHUs Ha TPaHUIIe «BO3AYX — CTEKIION

Dusuueckue sA61eHUS 8 npupode.‘ 3aTMCHU A COJIHLIa u .HYHBI, OBCTa TCJI, OIITHUYCCKUC

3.27
sBJICHHS B aTMocdepe (1BeT HeOa, pedpakiys, paayra, MUPax)
3.28 | Texnuueckue ycmpoucmea: 09KH, MEPUCKOT, (hOTOANIApaT, ONTUISCKUE CBETOBOIBI
4 KBAHTOBGIE SIBJIEHUA
4.1  PaamoakTuBHOCTH. Anb(a-, OeTa-, raMma-u3nydenus. Peakuuu anbda-u Oera-pacmaga
4.2 OmnbiTel Pezepdopna mo paccesuuto anbda-dactuil. [LnanerapHas Mozienb aToma
4.3  CocraB aromMHOro sigpa. M3oTormsl
4.4  Tlepuon momypacnaza aTOMHBIX sIep
4.5 | SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3aPsI0OBOTO U MaCCOBOTO YMCEI
Qusuueckue s61eHUsi 8 Npupooe: SCTECTBCHHBIH PaTUOAKTUBHBIA ()OH, KOCMUYECKUE
4.6  ny4d, paJHOAaKTUBHOE M3IyYCHHUE MPUPOIHBIX MUHEPAJIOB, JCUCTBUE PAJHOAKTHBHBIX
W3JIyYEHHU HAa OpraHu3M 4YeJI0BEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBUIYAIBHBIA JO3UMETp, Kamepa

BI/IJ'IBCOHa, SAACPHAA DHEPICTHUKA







