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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
COCTABJICHA HAa OCHOBE MOJIOXKEHHM M TpeOOBAHMI K pe3yjbTaTaM OCBOECHHUS Ha
yrIIyOJIEHHOM ypOBHE OCHOBHOW 00pa3oBaTEbHON MPOTPaMMBbI, TTPEICTABICHHBIX
B ®I'OC OO0, a Takxke ¢ yuétoM (penepanbHOM paboueid mporpaMMbl BOCTUTAHUS
u Konuenuuu npenoaBanus yueoHoro npeamera «duzukay.

Conepxanne mporpamMmbl MO (U3MKE HAMPaBIEHO Ha YIOBJIETBOPEHUE
MOBBIIICHHBIX 3alPOCOB  OOYYAIOIIUXCS, CTPEMSIIMXCS K Oojiee TIIyOOKOMY
OCBOCHMIO (DM3MYECCKUX 3HAHWW, W Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
IrpaMOTHOCTH  oOydvaromuxcs. B mporpamme 10 (QU3MKE  YUYUTHIBAIOTCS
BO3MOXHOCTH yueOHOro mpenmera B peanusanuu TpedoBanuit ®I'OC OO0 «
MJIAHUPYEMBIM JTUYHOCTHBIM U METApPeIMETHBIM pe3yibTaTaM OO0yUdeHHS, a TAKKe
MEXKIPEIMETHBIC CBS3M €CTECTBCHHO-HAYYHBIX YYCOHBIX IMPEAMETOB Ha ypOBHE
OCHOBHOT'0 00111er0 00pa3oBaHus.

[Iporpamma mo gu3nke ycTaHABIMBAET paclpenesieHne y4eOHoro MaTepuana
1o rojiam o0ydeHus (Mo Kjaccam), MpejaraeT IPUMEPHYIO MOCIeI0BATeIbHOCTh
U3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJIEPKAHHS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00YyYarOIINXCS.

[Iporpamma 1o ¢u3mke pa3paboTaHa C IENbI0 OKa3aHHWS METOIMYECKON
MTOMOIIIHA YYUTEIIO B CO3IaHUH padoUYeli IPOrpaMMbl 110 y4eOHOMY TIPEAMETY.

duznka SBISICTCS CHCTEMOOOPA3YIOIMIUM IS €CTECTBEHHOHAYYHBIX YUESOHBIX
IPEeIMETOB, MOCKOJbKY (PU3UUECKHE 3aKOHBI JieKaT B OCHOBE IIPOLIECCOB U
SBICHUW, W3y4YaeMbIX XHMHEH, OHOJIOTHEH, acTpOHOMHEH © (U3NUSCKOU
reorpaduell, BHOCHUT BKJIaJ B E€CTECTBCHHOHAy4YHYI) KapTHHY MUDA,
MPEAOCTaBIsICT HauboJiee sCHbIE OO0pa3lbl TNPUMEHEHHS HAyYHOTO METOo/a
MO3HAHUS, TO €CTh CII0C00a IMOTYyUEHHUS JOCTOBEPHBIX 3HAHUH O MHUpE.

OnHa W3 TIaBHBIX 3aj1ad (PU3HYECKOTO O0Opa3oBaHUS B CTPYKType OOIIero
oOpa3zoBaHusi COCTOMT B (DOPMHUPOBAHWU ECTECTBEHHO-HAYYHON TPAMOTHOCTH U
WHTEpeca K HayKe y 00yJaroImXcsl.

N3yuenne ¢usuku Ha yrayOnE€HHOM YpOBHE IMIpEAnojaraeT yYBEpPEeHHOE
BJIaJICHUE CJIeyIOIUMU KOMITE€TEHTHOCTSIMH, XapaKTepU3yIOIUMH
€CTECTBEHHOHAYYHYIO TPAMOTHOCTH:

HAyYHO OOBSCHSTH SIBJICHHUS;

OLICHUBATh U TOHUMAaTh OCOOEHHOCTH HayYHOT'O MUCCIICIOBAHUS;

UHTEPIPETUPOBATh JAaHHBIE M HMCIOJIB30BaTh HAy4YHBIC JOKA3aTeIbCTBA JIJIS
MTOJTYYCHUS BEIBOJIOB.

[enmu wu3ydenuss (GU3UMKU HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs
onpeneneHsl B KoHuenuuu mnpenogaBaHus ydeOHoro mnpeamera «@Pusnka» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoir @expepanuu, pearnu3yrOIMIMX



OCHOBHbIE  00I111€00pa3oBaTeNbHbIE MPOrpaMMBbl, YTBEPKIEHHOW peIIeHHEM
Konnernn Munucrepcrsa npocsemienus Poccuiickoit @enepanuuu (poToKoi ot 3
nexadps 2019 r. Ne [1K-4Bn).

Henu nzyyenus Gpu3nku Ha yriayOJIEHHOM YPOBHE:

pa3BUTHE HHTEpeca U CTPEMJICHHMs] OOYyYaroIIMXCS K HAay4HOMY H3YYEHHUIO
MPUPO/IBI, PA3BUTHE UX UHTEIUIEKTYaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE MO3HAHHUS U (POPMHUPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSM;

dbopMUpOBaHKE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJibTaTa U3y4YeHHsS OCHOB
CTPOCHHS MaTepuH U (PyHAAMEHTAIbHBIX 3aKOHOB (DPH3UKU;

dopmMupoBaHre yMEHHMH TPUMEHATh (PHU3NYECKHE 3HAHUS W HAyYHBIC
JI0Ka3aTeNIbCTBA JIJIs1 OOBSICHEHUS OKPY KAIOIIMX SIBJICHUIA;

dbopMuUpoBaHUE TPEACTABICHUM O pOIM (U3UKK IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHA;

pa3BUTHE  MpPEACTaBICHUI 0 BO3MOXHBIX chepax  Oyayuei
npoeCCUOHAILHONW  JCSATEIbHOCTH, CBS3aHHONW C (PU3MKOHM, MOArOTOBKAa K
JanbHeeMy 00y4eHHUIO B 5TOM HalpaBIICHNH;

(¢opMupoBaHHe TOTOBHOCTHM K JalibHEWIIEeMy H3y4YeHUI0 (U3UKH Ha
yrayOn€HHOM ypOBHE B paMKaxX COOTBETCTBYIOIIMX Npoduiei oOyueHus Ha
YPOBHE CpEeAHEro 00IIero 00pa3oBaHusl.

JlocTKeHHe 3TUX Iiesield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
obmiero o0pa3oBaHUs 0OSCIIEUNBACTCS PEIICHUEM CIICTYIOMINX 3a/1a4:

npuoOpeTeHNe 3HAHUM O TUCKPETHOM CTPOCHHMU BEIIECTBA, MEXAHUUYECKUX,
TEIUIOBBIX, DJIEKTPOMATHUTHBIX M KBAHTOBBIX SBICHUSX;

npuoOpeTeHNe YMEHUI aHAIM3UPOBATh U OOBSICHATH (U3HUECKHUE SIBJICHUS Ha
OCHOBE U3YYEHHBIX (PU3MUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEIICHUs paCUETHBIX U KAYECTBEHHBIX 3a/1a4, TPEOYIOUTNX
CO3/IaHUA W WCIIOJIb30BaHUA (PU3MYECKHX MOJAENEH, BKIIOYass TBOPUYECKHE U
PaKTUKO-OPUEHTUPOBAHHBIE 3a]1a4H;

pa3BUTHE HCCIIEAOBATEIbCKUX YMEHHM: HaOMI0AaTh SIBJICHUS U U3MEPSThH
¢u3nyecKre BEIUYUHBI, BBIIBUTATh TUIIOTE3Bl U MPEAJarath SKCIIEPUMEHTAIbHBIC
CHOCOOBI UX MPOBEPKH, MJIAHUPOBATh U MPOBOAMTH OIBITHI, SKCIIEPUMEHTAIbHBIC
UCCJIeIOBAHMUSI, AaHATTM3UPOBATH MOJIYUCHHbIC JAHHBIE U JIeJaTh BBIBOJIbI,

OCBOCHHE MPUEMOB paboThl ¢ WHbOpMaIeln (HU3NIECKOTO COIEpHKAHUS,
BKJIIOYasi ”HPOPMAIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKU, UHTEPIpETAIUs U
KPUTHYECKOE OlleHWBaHNE UHPOPMAIUH;

3HAKOMCTBO €O chepamu npodhecCHOHANbHON ESITeIbHOCTH, CBSI3aHHBIMU C
Gu3NKO, U COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHHUSX
$u3nuecKoil HayKu.



Ha wusydenue ¢usuku (yrayOn€HHBIM YpOBEHb) Ha YPOBHE OCHOBHOTO
obmiero oopazoBanusi orBoauTcs 340 uwacoB: B 7 kiacce — 102 uvaca (3 uvaca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Henmeno), B 9 kiracce — 136 ygacos (4
yaca B HEJICITIO).



COILEPKAHUE OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KalOUIero Mupa.

®usnka — Hayka o mnpupoje. SABiIeHUs Npupoiabl (JIEMEHTHI COAECpPKaHMUS,
BKJIIOYAIOIIUE MEXIPEAMETHbIE CBs3U). DU3MYECKUE SIBJICHUSA: MEXaHUYECKHUE,
TEIJIOBBIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnyeckne BenuuuHbL. Pa3sMmepHocTh. EnuHunbl Qu3nueckux BeEIMYHH.
N3mepenne dusnveckux BenwuuH. OTanoHbl. Ddusnueckume mpuobopsl. Ilena
nenenus. [lorpenmHocTs n3mepennid. [IpaBuna 6e3omacHoro Tpyna nmpu padbote ¢
nabopaTopHbIM 00opyAoBaHMeM. MexayHapoaHas cuctema eauHuil. I[lepeBon
BHECHUCTEMHBIX €IMHUI B enuHuLbl CU.

Kak ¢usuka u Jpyrue ecTEeCTBEHHbIE HAyKd H3y4YalT MPHPOLY.
EcTecTBeHHO-HAyUHBII METOA TO3HAHWS: HAOIIOJECHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUMOTE3, IKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmoaaemMoro siBiaeHus. Onucanue Gu3nUecKuX SIBICHUH C MOMOIIbIO MOJIETIEH.

Hemoncmpauuu.

MexaHnuueckne, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHHSI.

®uznueckre TpUOOPHI M TpOLEIypa NPSIMBIX HU3MEPEHU aHaJOrOBBIM U
1 GpoBBIM MPUOOPOM.

Jlabopamopnuie pabomot u onvimol.

OnpeneneHye HEeHbI JeJIEHUS KaIbl U3MEPUTEIBLHOr0 Mpudopa.

N3mepenue paccTosiHui.

N3mepenune miomaau u 06bEMa. MeTo1 majieTKy.

N3mepenne BpeMeHHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenre pa3MepoB MajbixX Teld. MeTon psaioB.

[IpoBeneHne wuccnenoBaHus IO IPOBEPKE THUIIOTE3bl: JaJbHOCTh IMOJETA
IapuKa, MyImeHHOro TOPU30HTAIIBHO, TEM 00JIbIIIe, YeM OOJbIIIE BHICOTA MYyCKa.

Pa3zneua 2. IlepBoHauasibHbIe CBeJICHUS] 0 CTPOCHHH BelleCTBA.

CrpoeHune BemiecTBa: aTOMbl M MOJEKYJbI, UX pa3Mepbl U Macchl. OIBITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIB>kenue dyactull BemiecTBa. CBSI3b CKOPOCTH JABWIKEHHMS YacTHL[ C
temrneparypoil. bpoyHoBckoe nuxenue. uddysusa. BzaumonelictBue yacTuil
BEILIECTBA: MIPUTSHKEHUE U OTTAJKUBAHHUE.

ArperaTHbl€ COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(KkpucTamIM4yecknx) Tesl. B3anMocBs3b MEXKy CBOWCTBAMH BEUIECTB B Pa3HBIX



arperaTHBIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcobeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBIL.

Jlemoncmpayuu.

Ha6ntonenue 6poyHOBCKOTO ABHXKCHHUSI.

Hab6monenue nuddyszuu.

Habmronenue siBneHuii, 0ObSICHAIOMIMXCS TPUTSIKEHUEM WU OTTAIKUBAHUEM
YaCTHII BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

OrneHka nuaMeTpa aToMa METOJIOM PSZIOB (C HUCIOIb30BaHueM GoTorpaduii).

OnbITHl IO HAOJIIOAEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OnbIThI IO OOHAPYKEHUIO IEUCTBUSI CHIJI MOJIEKYJIIPHOTO MPUTSIHKEHUS.

Pa3nen 3. /IBu:KeHHe U B3aUMO/AeCTBHE TeJl.

Mexanuueckoe aswxkenue. Ilyte u nepememienue. PaBHOmMepHOE U
HepaBHOMEpPHOE JBMKeHHEe. CBOOOMHOE TaJCHHE KaK MpPUMEpP HEPABHOMEPHOTO
nerxkeHus: ten. Ckopoctb. CpenHsis CKOPOCTh MPU HEPABHOMEPHOM JIBUKCHUU.
Pacyér nytu u BpeMeHU IBUKECHUS.

I'paduku 3aBucuMOCTEH BeIMYMH, ONUCHIBAIOUUX JABMKeHHe. OOiue
MOHATHS 00 OTHOCUTENBHOCTH JABWXKeHUsA. CIIOKEHHEe CKOpPOCTeH uisi Tell,
JIBUKYIIUXCA MMapajieIbHO.

SIBnenue wHepnuu. 3aKOH MHEpUMH. B3anmoaeicTBue Tel Kak MpUYUHA
U3MEHEHUS] CKOPOCTH JIBWXKEHHMS Teil. Macca Kak Mepa HHEpPTHOCTH Tella B
NOCTyHaTeabHOM JBWXEHUH. [lnoTHOoCcTh BemiecTBa. CBsi3b IIJIOTHOCTH €
KOJMYECTBOM MOJIEKYJl B eauHune o0béma BemecTtBa. CMecH U CIUIABBL
IToBepxHOCTHAs U JTUHEWHAs IUIOTHOCT.

Cuna Kak xapakTepucTHKa B3auMozeucTBHs Ten. Cuiia ynpyrocTd M 3aKoH
I'yka. M3mepeHune cuibl ¢ TOMOIIBIO JUHAMOMETpA. SIBIIEHUE TATOTEHUS U CUia
TsoxecTu. Cuila TsKecTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CHUJI, HAllPAaBJIEHHBIX M0 OJHOW NpsMoM. PaBHoxelcTByromas cuil. Cuiia TpeHus.
TpeHne CKOJIbKEHUS W TPEHUE IIOKOs, BSA3KOE TpeHHe. TpeHue B HpUpOAE U
TEXHUKE.

Jlemoncmpayuu.

Halntonenue MexaHM4eckoro IBMKEHHUS Tea.

N3Mepenne ckopoCcTH NMPSIMOJIUHENHOTO ABUKECHHUS.

HaGmtonenue siBneHus nHEPIUY.

Habmtonenne usMeHeHus: CKOpOCTH MPU B3aUMOJACHCTBUM TEJL.

CpaBHeHHE Macc Mo B3aMMOJICHCTBUIO TEN.

CiioxeHue cuil, HallpaBJICHHBIX IO OJHOW MPAMOM.

Jlabopamopnuie padomul u onvimol.



OnpeneneHre CKOPOCTH PAaBHOMEPHOIO ABWKEHHS (IIapyKa B JKUIKOCTH,
MOJIEH AJIEKTPUUYECKOTO aBTOMOOWIIS M TaK Jlajee).

OmnpeneneHue cpelHeld CKOPOCTH CKOJIBKEHHS Opycka WM IIapuKa II0
HAKJIOHHOU IIOCKOCTH.

Onpenenenre MmIOTHOCTH TBEPIOro TeNa.

OmBITEL, NEMOHCTPUPYIOIIAE 3aBUCUMOCTh pacTshkeHus (medopmarun)
MPY>KUHBI OT MPUITIOKEHHOMN CHUJIBI.

OnbIThI, NEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBXKEHHUS OT
CHUJIbI IABJICHUS U XapaKTepa COMPUKACAIOIINXCS MOBEPXHOCTEM.

Pa3znen 4. JlaBijieHre TBEPABIX TeJl, JKUAKOCTEN U ra3oB.

Hanenue. Cuna napnenus. CrnocoObl yMEHbIIEHUS U YBEJIMUEHUS JABICHUS.
JlaBneHue rasza. 3aBUCHMOCTH JaBJIICHHMS Traza OT 00bEMa U TeMIepaTyphl.
Ilepenaua naBneHus: TBEPABIMHU TEJIaMH, KUIKOCTSIMU M razamu. 3akoH llackains.
[THeBMaTH4EeCKHE MAIIMHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  I[JIYOMHBI  MOTPYXKEHHS.
I'mapocrarnueckuit  mapagokc. CoobOmiatomuecs:  cocyansl.  ['mapaBnudeckue
MeXaHU3Mbl. Vcronap30BaHUE BBICOKMX JIaBICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CTpoiCTBO BOAOIPOBOIA.

Atmocdepa 3emnn u atmMocdepHoe naBieHue. [IpuunHbl CcyliecTBOBaHUS
Bo3aymHON oOonouku 3emun. OmnbiT Toppuuemn. M3mepenue armocdepHOro
JaBJIEHUsS. 3aBUCUMOCTh aTMOC(EPHOI0 JAaBJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 15t u3MepeHus arMochepHOTo TaBJICHHUS.

JleficTBUE KUIAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TEJIO. BhITankuBaromas
(apxuMenoBa) cuiia. 3aKkoH ApxuMesia. Y ClIOBUE€ BOBHUKHOBEHUS BBITAJIKMBAIOIIEH
(apxumenoBoii) cuibl, noarekanue. [lnaBanue ten. BoznyxomnnaBanue.

Hemoncmpauuu.

3aBUCUMOCTH JaBJICHUS ra3a OT TeMIEPaTyphI.

[lepenaua naBieHUs KUAKOCTHIO U Ta30M.

Coobmaromuecs cocybl.

['mppaBmrueckuii mpecc.

[IposiBneHne neCTBUS aTMOC(PEPHOTO JTaBIICHUS.

Cudomn.

3aBUCUMOCTH BBITAIKUBAIONICH CHIIBI OT 00BEMA MOTPYXKEHHON B KUIAKOCTH
YacTH Te€Ja U IIIOTHOCTH KUIKOCTH.

PaBeHCTBO BhITATKHBAIOLIEH CUIIBI BECY BBITECHEHHOW KUIKOCTH.

VYcnoBue naBaHus TeNl: IUIaBaHWE WJIM MOTPYKEHUE Tl B 3aBUCUMOCTH OT
COOTHOILICHHS TUIOTHOCTEN TeJIa U JKUJIKOCTH.

Jlabopamopnuie padomul u onvimol.



WccnenoBanue 3aBUCUMOCTH Beca Tela B BOJie OT 00bEMa MOTPYXEHHOU B
YKUJIKOCTh YaCTH TeJa.

Onpenenenre BHITAIKUBAIONICH CUIIbI, EHCTBYIOIIEH HA TEJIO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, JEHCTBYIOIIEH HA TEJIO B
KUJIKOCTH, OT MAacCChl Tea.

OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTh  BBITAIKHABAIOUIEH  CHUIIBI,
JEeUCTBYIOIIEH Ha TEJIO B JKHJIKOCTH, OT 00bEMa MOTPYKEHHON B KUJKOCTh YaCTH
T€Ja U OT IJIOTHOCTHU KUJKOCTH.

KoncrpynpoBanue apeomerpa uiam KOHCTPYUPOBAHUE JIOJIKUA U OIPENICIICHUE
€€ rpy30I0IbEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPrus.

Mexanudeckas paboTta Jijisi CUJjl, HalIpaBJICHHBIX BJIOJIb JIMHUU MEPEMEILICHUS.
MoHOCTS.

[IpocThie MexaHU3MBI: pblYar, BOPOT, OJOK, TMOJKUCHACT, HAKJIOHHAS
IUIOCKOCTh, HO)KHUYHBIM MexaHnu3M. MomeHT cuibl. PaBHOBecue poruara. [IpaBuiio
MoMmeHTOB. [IpuMeHeHMe TmpaBuia paBHOBECHS pblyara K OJIOKy. «30J0TOe
npaBuio» Mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBbI B OBITY,
TEXHUKE, )KUBBIX OPraHU3Max.

Mexanuueckas dHepruda. KunHeTtnueckas W MNOTEHUUAIbHAA SHEPTHUSL.
[IpeBpaiienre 0AHOrO BHAa MEXAHUYECKON SHEPIUM B APYroil. 3aKOH COXpAaHEHUS
Y [IPEBPALICHHS SHEPIUU B MEXaHUKE.

Jlemoncmpayuu.

[TIprmMepbI TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanue ycinoBuil paBHOBECHS pblUyara.

Nsmepenne KII/] HakIOHHON INTIOCKOCTH.

N3ydenue npaBuiia peluara Jjisi OJABUKHOTO U HETOJBU)KHOTO OJIOKOB.

Omnpenenenue KITJI mogBu»’HOTo 1 HEMOJBUKHOTO OJIOKA.

Omnpenenenue padOThl CHIIBI YIPYTOCTH TIPH MOABbEME TPY30B MPU TTOMOIIH
MOJBUKHOTO OJIOKA.

N3yueHne 3aKkoHa COXpaHEHU MEXaHUYECKOU SHEPTHH.

8 KUIIACC

Pa3nen 6. TenioBble siBJIeHHSA.

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAIONINE
OCHOBHBIE TTOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.



Mopenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannunueckue n amop¢ubie Tena. I'padeH — HOBBI Marepual A HOBBIX
TEXHOJIOTUIA. TEeXHOJOrnM TMOJYyYEHUS HCKYCCTBEHHBIX aiMa3oB. OObsSCHEHHE
CBOMCTB Ta30B, KUJAKOCTEN U TBEPABIX TEJI HA OCHOBE IMOJOKEHUN MOJIEKYISPHO-
KMHETUYeCKOW Teopuu. [I0OBEpXHOCTHOE HATSHKEHUE, CMauyMBaHUE, KaWUJUISIPHbBIC
sABJeHUA. TemIoBOe paclIMpeHUe U CKaThue. 3aBUCUMOCTh JaBJIEHUS ra3a OT
00BbEMa, TeMIiepaTyphl.

Temneparypa. CBs3b TeMmeparypbl CO CPEAHEH KHHETHYECKOM SHEpPruei
TEIUIOBOTO JIB>KEHUS YacTull. TeMrnepaTypHbIe IIKAJIbI.

Buytpennsis  sHeprua. CrocoObl HM3MEHEHUS BHYTPEHHEH SHEPruu:
Teruronepeaadya 151 COBEpILICHUE padoTHL. Bunst TEIIONEepEeAaUn:
TEIUIONPOBOAHOCTh, KOHBEKIMS, U3yueHue. Buapl Temionepenayn B NpUpPOaE U
TexHuke. HeoOpaTuMoCTh TEIIOBBIX MPOIECCOB.

KonuyecTBO TermoTel. YienbHas TEMJIOEMKOCTh BEIIECTBA. 1emaoo0OMeH U
TeIJI0Boe paBHOBecue. 3akoH HploroHa-PuxmaHna. YpaBHeHMEe TEIIOBOro OajiaHca.

[lnaBneHre U OTBEpP/IEBAHUE KPUCTAJUIMYECKUX BEIIECTB. Y I€/IbHASA TEMIOTA
maBienus. [lapooOpazoBanue u koHjaeHcanusa. Mcnapenue. Kunenue. Y nenpHas
TerjoTa  mapooOpa3oBaHMs.  3aBUCUMOCTh  TEMIEpaTypbl  KUIEHHUS  OT
atMocepHoro napieHus. HachIIeHHBII W HEHACHIMIEHHBIM mMmap. BiaxxHocThb
BO3/1yXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEII0Ta CrOPaHUs.

[Tpuntuner paboter TemnoBbix napurarencii. KIIJ[ TemmoBoro aBurarerns.
TeruioBple ABUTATENId W 3alllATa OKpYXKaromien cpeapl. TennoBble MOTEpU B
TEIIOCETSX.

3aKOH COXpAaHEHUS U MPEBPALICHUS DHEPIUM B MEXAHWYECKUX M TEIIOBBIX
Ipoueccax.

Jlemoncmpayuu.

Habmronenue 6poyHOBCKOTO ABUKEHHUS.

Habmonenue nuddysumu.

HaGntonenue sBIeHWN TMOBEPXHOCTHOTO HATSOHKEHUS, CMAYUBaHUA U
KalUJUISIPHBIX SBJICHUH.

Halntonenue TennoBoro pacimperus Ted.

N3menenue paBieHUs Ta3a NpU W3MEHEHMHM OOBEMA W HArpeBaHUM WIIU
OXJIAXKJICHUH.

[IpaBuiia u3MepeHus TEMIIEPATYPBI.

Bunsl renmonepenayn.

OxuaxkeHre npyu CoBeplIEHUU padOThI.

HarpeBanue npu coBepiiieHuu padOThl BHEIIHUMU CHUJIAMHU.

CpaBHEHUE TEIOEMKOCTEN Pa3IMUHbIX BEIIECTB.



HaGnronenue kunenus.

Habmronenne nocTossHCTBa TeMIepaTypbl MPU MIJIaBICHUH.

Mojenu Tena0BbIX ABUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

OMnBITHI 110 OOHAPY>KEHUIO IEUCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSIKEHUSI.

OnbITHI IO BRIPANIUBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WIIM caxapa.

N3Mepenne Temmeparypbl MpU TMOMOINM KUJIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATyPhL.

OnbITl TI0O HAOJIOACHHUIO TEIJIOBOTO PACIIMPEHUS] Ta30B, KHUAKOCTEH U
TBEPABIX TEIL.

Omnpexenenue naBiaeHus BO3lyXa B 0aUIOHE HINPHULIA.

WccnegoBanne 3aBUCUMOCTH JIaBJIGHHsI BO3JyXa OT ero oObéMa u
TEMIIEPATYPHI.

IIpoBepka runmoTE3pl JUHEHHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHeHUs] BHYTpPEHHEW OHEpPruu Tejda B pe3ysbTare
TEerIonepeayr U padoThl BHEITHUX CHJL.

UccnenoBanue sBIeHUS TeIIOOOMEHAa TpPHU CMEIIMBAaHUU XOJOJHOW U
ropsiuei BOJBIL.

OnpeneneHre KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOM MPH TEIJI000OMEHE
C HarpeThiM METAJUIMYECKUM LIMJIUHAPOM.

Onpenenenre MOITHOCTU TEIUIOBBIX NOTeph (3akoH HbioToHa-Prxmana).

Onpenenenne yaenbHON TENIOEMKOCTH BELIECTBA.

HccnepgoBanue npouecca MCapeHus..

OnpeneneHre OTHOCUTENbHON BIIAJKHOCTH BO3AYXa.

Onpenenenre yaeabHON TEMIOTHI IJIABICHHUS JIbJA.

Pa3znen 7. JjekTpudyecKkue 1 MATHUTHbIE SIBJICHHS.

OnekTpuzanus Teia. J[Ba poja 3JEKTpUYECKUX 3apsaoB. BzaumopeiicTBue
3apsKeHHBIX Te. 3akoH Kynona.

Onektpudeckoe nojie. Hampsok€HHOCTh 3iiekTpudeckoro mnosst. IlpuHuumn
CYyHEPHO3UIINH IEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudecKux 3apsjaoB. DJIEMEHTAPHBIA SJICKTPUUYECKUN 3apsil.
Crpoenune aroma. I[IpOBOAHMKH, HAMIIEKTPUKHM U IOJYNPOBOJHUKHU. 3aKOH
COXpaHEHUS ANEKTPUUYECKOTO 3apsia.

ONEKTPUYECKUM TOK. YCIOBHUSI CYIIECTBOBAHMS JJIEKTPUUYECKOrO TOKA.
NctouHukn mMOCTOSHHOrO TOKa. JIEMCTBUS 3JIEKTPUUYECKOTO TOKa (TEeIIoBOE,
XUMHUYECKOE, MAaTHUTHOE). DNEKTPUUECKUI TOK B METaJIAX, )KUJKOCTAX U Tra3ax.

OnekTpuyeckas 1enb. Cuia Toka. DIEKTPUUECKOE HAMPSIKEHUE. AMIEPMETP
Y BOJBTMETP B IEMHU MOCTOSSHHOTO TOKa. CONMpOTUBIICHUE MPOBOJHUKA. Y IEJIBHOE



CONpPOTHBJIEHUE BelecTBa. 3akoH Oma Jis yyactka 1enu. IlocnenosarenbHoe u
NapajuieIbHOE COeUHEHNE MPOBOIHUKOB. D/IC B 11enu MOCTOSHHOrO TOKA. 3aKOH
Oma mis nmonnod uenu. IlpaBuina Kupxroda. Pacu€r mpocThIX 3JI€KTpUYECKHX
nerneii. Heamunennbie 2J1eMEHTHI.

PaGota W MOIIHOCTH AJIEKTpUUECKOrO0 ToKa. 3akoH Jlxoyns-Jlenna.
DneKTpuYecKue UEenu U MOTPeOUTEN 3JIEKTPUIECKON 3Hepruu B ObITy. KopoTkoe
3aMBIKaHHE.

[locrossHHBIE ~ MarHuThl.  B3auMoAeicTBUE  TMOCTOSAHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MaroHuTHoe 1noje 3eMIId U €ro 3Ha4eHue JJIsl )KU3HU Ha 3emiie.
OnbiT Opcrena. MarHutHoe TMOJ€ AJIEKTpUYEcKoro Toka. OmnbIT  Ammepa.
[IpuMeHeHUE SJIEKTPOMArHUTOB B TEXHUKE. JlelCTBHE MArHUTHOTO TMOJISI Ha
npoBoAHUK ¢ TokoMm. Cuima Awmmnepa u  omnpeneneHue €€  HanpaBJICHUS.
DIEKTPOJIBUTaTENb IMOCTOSHHOIO TOKAa. lCIonap30BaHUE 3JIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCHOPTE.

OmnsiTer @apanes. SBieHne 371eKTpOMarHuTHOW MHAYKIMU. [IpaBuiio Jlenna.
DIIEKTpPOreHepaTop. CriocoOb1 NOJIyYEHUS ANEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIIMM HAa BO30OHOBIISIEMBIX HMCTOYHUKAX JHEPTUU. IKOJIOTHYECKHE
po0IeMbI SHEPTETUKHU. TOIIMBHBIE JIEMEHTHI M 3JIEKTPOMOOUIIH.

Jlemoncmpayuu.

DIIeKTpU3ALMS TEJL.

JIBa poza 3JIEKTPUYECKUX 3aps0B U B3aUMOJECHCTBHUE 3aPSIKEHHBIX TEJ.

Y CTpOUCTBO U IEUCTBUE NEKTPOCKOMA.

DIEeKTpOCTaTUYECKAsI HHAYKIIHUS.

3aKOH COXpAHEHUS IIEKTPUUECKUX 3aPSAI0B.

MopenupoBaHue CHUJIOBBIX JIMHUM DJIEKTPUYECKOTO IO C TOMOIIBIO
OYMa>KHBIX CYJITaHOB.

[IpoBOIHUKYN U AUDIICKTPUKH.

HcTOYHMKM TTOCTOSTHHOTO TOKA.

JIeHCTBHS DIEKTPUYECKOTO TOKA.

DIEKTPUYECKUIN TOK B KUJKOCTH.

["a30BbI1 pa3psa.

N3mMepeHne cuiibl TOKa aMIIEPMETPOM.

N3MepeHne 37eKTpUIECKOr0 HANPSHKEHUS BOJIbTMETPOM.

Peocrat 1 marazuH cCOnpoTUBIICHUMN.

B3auMopericTBrE TOCTOSHHBIX MAarHUTOB.

MopennpoBaHrue HEBO3MOXKHOCTHU Pa3/I€JICHUS OJIFOCOB MarHUTA.

MopaennpoBaHue MArHUTHBIX MTOJIEN MOCTOSIHHBIX MATHUTOB.

OmnsiT Opcrena.

MaruutHoe noje Toka. JJIeKTPOMarHur.



JlelicTBHE MarHUTHOTO IOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATENb MOCTOSIHHOTO TOKA.

OmnsiTel @apanes.

DIIEKTPOreHepaToOp NOCTOSIHHOTO TOKA.

Jlabopamopnuie padomol u onvimol.

OnbITel IO HAOMIOJIEHUIO AJIEKTPU3ALMU TEJl TMPU COMPUKOCHOBEHUH U
WHIYKIUEN.

UccnenoBanne MAEUCTBHUS JIIEKTPUYECKOIO IMOJs HA MPOBOAHUKH H
TUBJIEKTPUKHU.

COopka 1 UCIIBITaHUE AIEKTPUUECKON 1IN TOCTOSTHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, IMTPOTEKAOLIETO YEPE3 PEZUCTOP, OT
HaIpsHKEHUS HA PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnbIThI, TEMOHCTPUPYIOLUINE 3aBUCHMOCTD JJIEKTPUYECKOTO CONPOTUBIICHHS
POBOJHMUKA OT €r0 JJIMHBI, TJIOIIAIM MTOMEPEYHOT0 CEUYEHUS U MaTepHraa.

Omnpezenenre yaeIbHOrO CONPOTUBIEHUS TPOBOIHUKA.

[IpoBepka mpaBuia CIOXKEHUS HANPsHKCHUM TMpU  TMOCIEA0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia Uisi CUJIBI TOKA MPU MApAJIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenne 3/1C 1 BHyTPEHHETO CONPOTUBIICHUS HCTOYHUKA TOKA.

[Tposepka mpasun Kupxroda.

IIpoBepka BbInoNHEHUS 3aKkoHa OMa JJ1sl OJTHOM LETIH.

N3ydeHune BOIbTaMIEPHBIX XaPAKTEPUCTUK HEIIMHEHHBIX 3JIEMEHTOB (JIaMIIbI
HaKaJMBaHUS VI TOJYIPOBOAHUKOBOTO JHOJIA).

Omnpenenenue padOTHI IEKTPUUYECKOTO TOKA, UAYIIETO YEPE3 PEIUCTOP.

OnpeneneHre MOLTHOCTH 3JIEKTPUUECKOT0 TOKA, BBIJIETSIEMONU Ha PE3UCTOPE.

Omnpenenenue KIIJ[ HarpeBaTens.

UccnenoBanne MarHuTHOTO B3aUMOJIEUCTBHUSI TOCTOSTHHBIX MarHUTOB.

N3yyeHne MarHUTHOrO MOJI TTOCTOSIHHBIX MAarHUTOB MPU UX OOBEAMHEHUU U
pa3/ieeHUN.

Uccnenosanue AeiCTBUS JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3AMMOICHCTBHUSI KaTYIIKH C
TOKOM W MarHuta OT CWIbl M HalpaBJEHUsS TOKAa B KAaTyIIKE W OT HAIAYUSA
(OTCYTCTBUS1) CEpICUHUKA B KaTyIIKE.

N3ydenue aeiicTBUSI MAarHUTHOTO OISl HA TPOBOAHUK C TOKOM.

KoncTpyupoBanue u nuzyueHrne padoThl 3JIEKTPOABUTATEIIS.

N3amepenue KIIJI anexTpoaBuraTebHOM yCTaHOBKH.

OneITel 1O HCCIENOBAHUIO  SIBJICHUS  AJEKTPOMATHUTHOW  WHIYKLHH:
HCCIIeIOBAHNE U3MEHEHU 3HAYEHUS U HAMPABJICHUS UHIYKIIMOHHOTO TOKA.



9 KJIACC

Pa3nen 8. Mexannueckue siBJeHHS.

Mexanuueckoe JBUKeHHE. MarepuanbHas Touyka. CrocoObl onucaHus
MEXaHUYECKOTO JBUKEHUS: TaOIMYHbIN, rpaduyueckuii, ananutuyeckuii. Cucrema
orcu€ra. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKEHUSI.

BekTopHblie BEMYMHBL, OlEpalMyi ¢ BEKTOpaMH, IPOEKIMHU BeKkTopa. Paauyc-
BEKTOP MAaTE€pUaIbHOM TOYKH, IEPEMEIICHUE Ha INIOCKOCTU. PaBHOMeEpHOE
NpSMOJIMHEWHOE  JABMKEHHE. HepaBHOMepHOE MNpAMOJIMHEWNHOE JBUKEHHE.
Cpennsist 1 MTHOBEHHAsI CKOPOCTh TeJIa TP HEPABHOMEPHOM JIBUKCHUMU.

Yckopenne. PaBHOYCKOpPEHHOE NPSIMOJMHENHOE JBUXEHHUE. Y CKOPEHHUE
cBoOoHOTO MageHus. OnbITh [anmues.

I'paduueckas uHTEpHpeTalNsl YCKOPEHUS, CKOPOCTH, MPOUJICHHOTO MyTH U
MepeMENIECHUS ISl TPSAMOJIMHEUHOTO JBUKEHUSI.

JIBuokeHue Tena, OpOIIEHHOTO MOJT YTIIOM K TOPHU30HTY.

JIBU>KEeHUE 110 OKPYKHOCTHU. JIMHENHAsE CKOPOCTh, YIJIOBask CKOPOCTh, MEPUO/T
Y 4acToTa oOpalieHus Ipu paBHOMEPHOM JIBUKEHUHU MO OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOIEMCTBYOIIIAS CHJIA.

[Tepseiit 3akoH HeroroHa. Bropoii 3akon Herotona. Tperuit 3akoH HeroToHa.
[IpuHUKND Cynepno3uuyu CUl.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuila TpEHUS CKOJIbXKEHU, CUia
TpPEeHUs IOKOs, Apyrue Bubl Tpenus. Koaduuent tpenus.

JIBUKEHHE T IO OKPYKHOCTHU MOJ IEMCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnmu u noabéMHas cuna Kpbuia. COBpeMEHHBIE JieTaTelbHbIE
anmapaTbl, CyJa Ha TOABOJHBIX KPbUIbSIX, AHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOMJIAX. J[BHDKEHHE 10e3/1a HA MAarHUTHOM MOTYIIIKE.

Cuna TSDKECTH M 3aKOH BCEMHPHOIO TSTOTEHHS. J[BUXKEHHE Tell BOKPYT
rPaBUTALIMOHHOTO ILIeHTpa (B ToM uwuciae maHer Bokpyr Comuua). Ilepsas
KOCMHMYECKaAsI CKOPOCTh. HeBECOMOCTB U EPETPY3KHU.

PaBHOBecue maTepualibHOM TOUKH. AOCONIOTHO TBEpPIOE Teno. PaBHOBecue
TBEPJIOTO TEJa € 3aKPEIJIEHHON OCBIO BpallleHuss. MOMEHT cuiibl. LIeHTp TsxkecTH.

NUmnynec Ttena. HM3menenune wummyinbca. Wmmynse cuibl.  Yopyroe wu
HEYIIPYTO€ B3aWMOJEHUCTBUE. 3aKOHBl M3MEHEHUs M COXPaHEHWs HMITYJIbCa.
PeaktuBHOE IBUXKEHUE.

Mexanudeckass paboTa W MOIIHOCTh. PaboTa CcHiI TSXKECTH, YNPYTrOCTH,
TpeHus. CBs3b 3HEpruu U padoThl. [loTeHManbHast S3HEPTUsl Tela, MOIHITOrO Hajl
ITOBEPXHOCTHIO 3eMJIH. [loTeHIManbHas SHEeprus cKaTtou npykuHbl. Kunetnueckas
sHeprus. Teopema O KMHETHYECKOW JHEPruu. 3aKOH M3MEHEHHUS M COXPAHEHUS
MEXaHUYECKON PHEPTUH.



Hemoncmpauuu.

HaOmronenne MeXaHM4eCcKOro ABUKEHUSI TeJla OTHOCUTEIBHO Pa3HBIX Tell
OTCYETA.

CpaBHeHHE NyTell W TPAEGKTOPUM JBUKEHHS OJHOTO M TOrO K€ Tena
OTHOCHUTEIBHO PA3HBIX TEJl OTCYETA.

N3MepeHne ckopoCTH U YCKOPEHHUS TPSIMOTMHEHHOTO IBUKEHUS.

HccnegoBanune npu3HaKOB paBHOYCKOPEHHOT'O JIBUKEHUS.

HalGntonenue aABuKeHUs Tesa 1Mo OKPYKHOCTH.

Halntonenne MexaHWYeCKUX SIBICHHM, MPOUCXOJAINIMX B CHCTEME OTCuéTa
«Tenexka» mpu €€ pPaBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIHHO
KaOMHETa (PU3UKH.

HaGntonenue paBHoBecus Tell, CBOOOIHOIO MaieHUs], KoieOaHus MasiTHUKA B
MHEPLUABHBIX CUCTEMAaX KaK IMOJITBEPKACHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€Jla OT €ro MacChl U JEUCTBYIONIEN HAa HETO CUIIBL.

Habntonenue paBeHCTBa CUJI PU B3aUMOJICHCTBUU TEIL.

N3MeHneHue Beca Tela npyu YCKOPEHHOM JIBH)KCHUHU.

[Iepenaua ummnyJibca py B3aUMOIEHCTBUU TEIL.

[IpeoOpazoBanus SJHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHue UMITyJIbca IPU a0COMIOTHO HEYIIPYTrOM B3aMMOJIEHCTBHH.

CoxpaHeHue UMIyJIbca P YIIPYTOM B3aUMOICUCTBUU.

HaGtonenue peakTHBHOTO JBUKEHUS.

CoxpaHeHne SHepruu Mpy CBOOOTHOM TaJICHUH.

CoxpaHeHue dHEpPruu MpU JBUKEHUH Teja MoJl JeUCTBUEM NPy KUHBI.

Jlabopamopnwie pabomul u onvimol.

KoHcTpynpoBanune TpakTa [ pa3roHa M JAIBHENIIErO0 PaBHOMEPHOTO
JBH>KCHUS IAPUKA WA TEJICKKH.

OnpeneneHue cpelHE CKOPOCTH CKOJbXEHUS Opycka WIM JABUKCHUS
1IapyKa 110 HAKJIOHHOM IIOCKOCTH.

OnpeneneHre yCKOpEHHUsl Tela NpPU PAaBHOYCKOPEHHOM JIBHKEHUU TIO
HAKJIOHHOU INIOCKOCTH.

Uccnenoanne 3aBUCUMOCTH IYyTH OT BpPEMEHU MPHU PABHOYCKOPEHHOM
JBIKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka runoTessl: €Ciii Npyu PaBHOYCKOPEHHOM JIBJKEHUH 0€3 HayallbHOM
CKOPOCTH IIyTH OTHOCSITCA KaK PsAJl HEYETHBIX YHUCEII, TO BPEMEHA OJJUHAKOBBI.

Uccnenosanue ABUNKEHUS Tesna, OPOIICHHOTO MO YIJIOM K TOPU30HTY.

UccnenoBanne 3aBUCMMOCTH CHWJIBI TPEHUS CKOJIBXKEHHS OT  CHUJIBI
HOPMAaJIbHOTO JABJICHHUS.

Omnpenenenue kodhPUIEHTA TPEHUS CKOJIBKEHUS.

Omnpenenenne KECTKOCTH IPYKUHBI.



HccnenoBaHue 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3ZHUKAIOLIEH B IPY>KUHE, OT
CTeNneHu Ae(pOpMALIMH NPY>KUHBL.

Omnpenenenre pabOThl CUIIBI TPEHUS NIPU PAaBHOMEPHOM JBUKEHUHU Te€Ja IO
TOPU30HTAIBHON TOBEPXHOCTH.

Ompenenenue paboOThl  CUJIBI  yOPYrocTH TMpU  MOABEME Tpy3a C
MCIOJIb30BaHNEM HEMOBUKHOTO U TIOJIBUYKHOTO OJIOKOB.

Pasznen 9. Mexanuveckue Ko1e0aHUA U BOJIHbI.

Koneb6arenbHoe neukeHrne. OCHOBHbBIE XapaKTEPUCTUKU KOJICOAHUM: MTEPUO/I,
yacToTa, aMIuuTyna. [apMoHudeckue KojebaHus. 3aTyxaromiye KoJieOaHus.
BriHyx/1eHHbIE KOJeOanus. Pe3oHaHc.

MaremaTuyeckuil U TpPY>KUHHBIM MasTHUKMU. [IpeBpamieHue sHEprum Inpu
K0J1e0aTeIbHOM JBUKEHUU.

Mexannueckue BosHBL. [IpononbHble M TmonepeuyHble BodHbBL. (CBOKMCTBA
MEXaHUYECKUX BOJH: HHTEephepeHnus u nudpakius. J[imaa BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHn4ecKue BOJIHbI B TBEPAOM TEJE, CEICMUYECKUE BOJIHBI.

3Byk. Pacnpoctpanenne u orpaxkeHue 3BykKa. [ pOMKOCTb 3ByKa M BBICOTA
ToHa. Pe3onanc B akyctuke. WH}pa3sByk u yiabTpa3Byk. HMcnons3oBanue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSIX.

Jlemoncmpayuu.

HaGmronenne komeOaHui Ted IO JOEWCTBHEM CHUJIBI TSHKECTA U CHIIBI
yIOPYTrOCTH.

HabGmtonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaOntonenue BbIHYKIEHHBIX KOJIEOaHUI U pe30HaHCcA.

PacnipocTpanenuie npoaoabHbIX U ONEPEYHbIX BOJIH (Ha MOJENH).

HaGntonenue nuateppeperinu v 1udpakivi BOJH Ha TOBEPXHOCTH BOJIBI.

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTUYECKHM PE30HAHC.

Jlabopamopnwie pabomul u onvimol.

Omnpezenenre 4acTOThl ¥ MIEpUOa KoJieOaHUH MaTeMaTUYECKOr0 MAasiTHUKA.

Omnpexenenne 4aCTOTHI U TIEpUOIA KOJIeOaHUN TTPY>KUHHOTO MAasSTHHUKA.

HccnegoBaHue 3aBUCMMOCTH NEpHOJa KOJIEOAHUM Ipy3a HA HUTU OT JUIMHBI
HUTHU.

WccnegoBanue 3aBUCMMOCTH Meproia KoieOaHui MPYKUHHOTO MasiTHUKA OT
MAacchl rpysa.

[IpoBepka HE3aBUCUMOCTH IMepuoAa KoJieOaHWU Tpy3a, MOABEHIEHHOTO K
JI€HTE, OT MacChl rpy3a.

OMnBITHL, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD Mepruoa KoJaeOaHuil mpy>KUHHOTO
MasATHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

N3mepenue ycKOpeHHst CBOOOTHOTO MaeHHSL.



Pa3znen 10. D1eKTPOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMarHUTHOE  IoJie.  DJIEKTpOMarHuTHele  BOJHBL.  CBoiicTBa
ANEKTPOMArHUTHBIX BOJH. [llkama >3neKTpoMarHUTHBIX BOJH. Mcmosnb3oBaHMe
ANEKTPOMArHUTHBIX BOJH JJIsI COTOBOM CBsA3U. Pammonokanus. Kocmuueckas
CBSI3b.

DOnexkTpomMarHuTHas npupoga cera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBa
cBeTa: nHTepdepeHuus u AuppaKuus.

Hemoncmpayuu.

CBoiicTBa 3JIEKTPOMATHUTHBIX BOJIH.

WuTtepdepentus u nudpaxius cBeTa.

Jlabopamopnwie pabomul u onvimol.

N3yuenne CBOMCTB SJIEKTPOMArHUTHBIX BOJIH C IOMOIIBIO MOOUIBLHOTO
TenedoHa.

[IpoBeaeHME ONMBITOB MO HAOTIOACHUIO HHTEPhEPEHITUN U TU(PPAKITUN CBETA.

Paszpnen 11. CBeTroBbIe sIBJICHMS.

JlyueBasi Mojenb CBeTa W TeOMeTpuyeckas onTuka. VcToyHuku cBera.
[IpsamonuHeitHoe pacnpocTpaHeHue cBera. 3armeHuss ComHua u o JIyHBL
Otpaxenue csera. Ilnmockoe 3epkano. 3akoH oTpakeHusa cBeta. IlocTpoenue
n300pakeHH, CPOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue ceera. 3akoH npenomiieHus ceera. [lonHoOe oTpakeHHe CBeETa.
Hcnonb3oBaHne NOJHOTO OTPAKEHUS B ONITHYECKUX CBETOBO/AX, ONTOBOJIOKOHHAS
CBSI3b.

JIunza, xom nydert B JmH3e. Popmyna TOHKOW JuH3BL. [locTpoenue
U300pakeHui, CHOPMHUPOBAHHBIX TOHKOW JHMH30M. OnTuyeckas cucrema
doroamnmapara, MHUKpOCKONma M Teieckona. [ma3, kak onTuyeckas cucrema.
bim3opyKoCTh 1 TabHO30PKOCTD.

Pasnoxxenune Oemoro cera B crhekTp. Ombitel HptoTona. Croxenwue
CHEKTpaJIbHBIX IBETOB. Jlucnepcus cBeTa.

Hemoncmpayuu.

[IpssMmonuHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenue n300pa>keHUi B MIIOCKOM 3€pKaje.

[Ipenomnenue cpera.

Ontuyeckuid CBETOBOI.

Xon nyuer B coOUparonie JInH3e.

XoJ Jiyyer B pacCenBarOLIeH JIMH3E.

[TonyuyeHnue n300pa>keHU ¢ TOMOIIBIO JINH3.

[Tpuniun aeiictBus hoToanmnapara, MUKPOCKOIA U TEJIECKOIIA.

Mopens riasa.



PasnoxxeHue 6emoro ceera B CIIEKTP.

[Tomyuyenue 6esoro cBeTa MpH CIOKEHUH CBETA PA3HBIX L[BETOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanne 3aBUCMMOCTM YIrja OTPa)XXEHUsI CBETOBOTO Jiyya OT Yrjia
naJCHuUs.

N3yuyeHune cBOMCTB N300pakeHHS B INIOCKOM 3€pKalie.

Hccnenoanne 3aBUCUMOCTH yIUIa IIPEJIOMIIEHHS OT yIUIa NAJEHUs CBETOBOTO
Jy4da Ha TPAHULIE «BO3LyX—CTEKIIO».

[Tonyuenue n300pa>keHU ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.

Omnpenenenne (POKYCHOTO PACCTOSHHUS M ONTUYECKOM CHIIBI coOuparoen
JIVH3BI.

OMNBITHI 1O Pa3I0KEHUIO OEIOr0 CBETA B CIIEKTP.

OnpITEl 1O BOCHPHUSATHIO IIBETA NPEAMETOB MPU HMX HAOIIOJIECHUM dYepes
IIBETOBbIC (DUIIBTPHI.

Paznen 12. KBaHTOBBIC SIBJICHUS.

Omneitel Pezepdopna u mmanerapnass monens aroma. Monens aroma bopa.
Hcnyckanue u noriomieHue ceeta aroMoM. KBaHTbl. JIuHenyaTeie CIIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uznydeHusi. CTpoeHre aTOMHOTO
anpa. Hyxnonnas wMozens aromHoro szapa. HWsoronsl. PaanoaxTrBHBIE
npespaiieHus. Ilepuoyn momypacnaga aToMHBIX saep. JlencrBue paamoaKTUBHBIX
U3JIyYEHUW HA )KUBBIE OPraHU3MbI. 3alIUTa OT PAJIHOAKTUBHOTO U3ITyUCHUSI.

SAnepHble peakuuu. 3aKOHBI COXPAaHEHHUs 3apsAOBOIO M MAaCCOBOI'O YHCEIL.
OHeprus CBsA3M aTOMHbIX saep. CBs3p MacChl M SHEpruu. Peakuun cuHTE3a U
nenenus sapep. Mcrounumku sHeprum ConHna u 3BE34. SlnepHas sHepreTuka.
DKOJIOTUYECKHUE MPOOIEMBI SIEPHON SHEPTETUKHU.

Hemoncmpauuu.

CrexTpbl U3Ty4YeHUS U MOTJIONICHHUS.

CnexkTpbl pa3auyHbIX ra30B.

Cnexrtp BogOpOIa.

HaGmronenue TpekoB B kamepe Buiibcona.

Pabota cuéTunka HOHU3HPYIOIUX U3TYyYEHUN.

Perucrpanus nznydeHus npupoIHbIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnwie pabomul u onvimol.

HaGmronenue CrutoniHbIX M IMHEHYAThIX CTIEKTPOB U3ITyUYEHUSI.

HccnenoBanue TpEeKOB: M3MEPEHUE DHEPTUU YACTULBI IO TOPMO3HOMY IIyTH
(mo dortorpadusim).

N3mepenue pagnoakTMBHOTO (poHa.

IToBTOPHUTEIHLHO-0000IIAKO U MOIYJIb.



[ToBTOpUTENBHO-0000IIAIOIKUNA MOTYJIb MIPEAHA3HAUEH AJI CUCTEMaTU3allH
u  0000IIeHUsT MOPEIMETHOTO  COJAEpkKaHUS W ONbITa  JIEATEIIbHOCTH,
MpUOOPETEHHOrO MPH M3YYEHUH BCEro Kypca (pu3mku yriayOiaEHHOro ypoBHS, a
TaKXKe JJIs1 IOArOTOBKU K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY 110 (PU3HUKE.

B nmpouecce wu3ydeHus JAHHOTO MOAYJS PEAIU3YIOTCS M IOIYy4aroT
JalbHeWIee pa3BUTHE Y4eOHbIE JEHCTBHUS, OOECIEUMBAONINE JOCTHIKECHUE
MPEAMETHBIX W METANPEIMETHBIX pe3yJbTaTOB 00y4YeHus, (HOpPMHpPOBAHHE
€CTECTBEHHO-HAYYHON I'PAMOTHOCTHU: OOBSCHEHUE U ONMCAHUE SBJICHUI HA OCHOBE
OpUMEHEHUs (U3NYECKUX 3HAHUU, HUCCIIEN0BATENbCKUE NEHCTBUS (BBIABMXKEHUE
TUIOTE3, MOCTAHOBKA LEIM W IUIAHUPOBAHUE MCCIECAOBAaHUS, aHAJIU3 JIaHHBIX U
MOJIyYEHUE BBIBOJIOB).

[IpennournrenbHO (OPMOMl  OCBOEHMSI MOAYJS SBISIETCS IPAKTHKYM,
porpaMmma KOTOpPOTro BKJIFOUYAET:

pellleHre 3aJad, OTHOCAIIMXCA K pa3IMuHbIM pasfenaM U TemaM Kypca
(u3KKHU, B TOM YKCIE 33]]a4, UHTETPUPYIOLUIUX COAEPKaHUE Pa3HbIX Pa3JIeIIoB;

BBITIOJIHEHUE JTA0OPATOPHBIX padOT M ONBITOB (BKJItOUasi paOOTHI M ONBITHI U3
nepeyHeil K pasgenaM Kypca) B YCIOBUSX CAMOCTOSITEJIBHOTO IUJIAaHUPOBAHUS
IPOBEJICHUS UCCIIEI0OBaHMs, BbIOOpa 1 00OCHOBAHUS METOJa U3MEPEHUs BEJTUUMH,
COOpPKH SKCIEPUMEHTAILHONW YCTaHOBKHU;

BBINIOJIHEHHE MPOOJIEMHBIX 33IaHUI TPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3a1aHus 1O ECTECTBEHHO-HAyYHOM TI'pPaMOTHOCTH), B TOM 4YHCIE 3aJaHUN C
MEXIIPEAMETHBIM COJIEPKaHUEM;

paboTy Haj TPYNIIOBBIMH WU HHIUBUYaTbHBIMUA MTPOCKTAMU, CBSA3aHHBIMH C
coJiepKaHuEeM Kypca QU3HKH.

N3y4yeHne MOBTOPUTENBHO-0000IAIOIIETO MOIYJS MOXKET 3aKaHYMBATbCS
IIPOBEICHUEM JIMArHOCTUYECKON padOThl 3a Kypc (pu3uku yriayOiaEHHOTO ypOBHS,
BKJIFOYAOIIEH 3aJlaHdsl PAa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbpTaThl BBINOJIHEHUS
JMArHOCTUYECKOM pabOThl MOT'YT MOKAa3bIBATh CTENEHb FOTOBHOCTU O0YYaIOIIHUXCSA
K OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHy 10 (Qu3MKe, a TaKke
CBUJIETEIBCTBOBATh O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 11O ®U3UKE
HA YTJIYBJIIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenne pusnku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAIPaBICHO
Ha JJOCTHKEHHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDI

B pesynbrare uzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs
y oOyyaromierocss OyayT cqoOpMUpOBaHbI CIEAYIOUIUE JUYHOCTHBIE PE3yJIbTAaThl B
YacTu:

o l)nampuomuuecxkozo eocnumanus:

IIPOSIBJIEHUE MUHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
bu3nyecKoil HayKu;

[IEHHOCTHOE OTHOIIICHUE K JIOCTHKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB,;

o 2)2parxcoancKkozo u 0yX08HO-HPAGCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJEHUU OOIIECTBEHHO 3HAUYMMBIX
U 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHUKEHUMN
1)76370:97

OCO3HAHHE BAXXHOCTHU MOPAJIbHO-ITUYECKUX MPUHLMUIIOB B JIEITEIBHOCTH
Y4EHOTO;

e 3)acmemuueckozo 60CHUMAHUA:

BOCHPHUATHE ACTETUYECKUX KaueCTB (PM3MYECKON HAyKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOTOCTU, TOYHOCTH, TAKOHUYHOCTH;

o 4)yennocmu HayuHO20 NOZHAHUS:

OCO3HAHME IIEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOTO HMHCTPYMEHTa
II03HAHHWSI MHUpPA, OCHOBBI PAa3BUTUS TEXHOJOIMH, BAXKHEWILIEW COCTaBIIAIOLLEH
KyJbTYpHI;

OpUEHTAlMsI B JEATCIbBHOCTU Ha COBPEMEHHYI) CHUCTEMY HayUYHBIX
peACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPO/IBI;

pa3BUTHE HAY4YHOW JIt0O003HATENLHOCTH, HMHTEpEca K HCCIEI0BATENbCKON
NEeATENbHOCTH;

o 5)popmuposanusn Kynomypel 300p06ba u IMOYUOHATILHO20 DJ1A20N0YYUUA:

OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTH TIpaBWiI O€30MacHOr0 TOBEACHUS Ha
TpPaHCIIOPTE, HA JOpOrax, C OJJIEKTPUYECKUM U TEIUIOBHIM OOOpYJIOBaHHEM B
JIOMAITHUX YCIIOBUSIX;

c(hOopMHUPOBAHHOCTh HaBblka pedIeKCuu, MNPU3HAHUE CBOETO IpaBa Ha
OIIMOKY M TAKOI'0 e MpaBa y IPyroro 4eJoBeKa;



e 6)mpyooeozo eochumanus:

AKTUBHOE Y4YacTHE€ B PEIICHUM MPAKTUYECKUX 3alad (B paMKax CEeMbH,
o0pa3oBaTeNbHON OpraHu3alliM, ropoja, Kpas) TEXHOJIOTHYECKOW U COIUAIbHOU
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCTIe U (PU3NUECKUX 3HAHUM;

WHTEPEC K MPAKTUYECKOMY M3YUYEHUI0 Mpodeccuii, CBSI3aHHBIX C (DU3UKOMT;

e 7)IKON102UUECKO20 60CRUMAHUS:

OpUEHTAIMsI Ha TPUMEHEHUE (PU3NUECKUX 3HAHUW IJi1 pelICHUs 3ajlady B
00JIacTH  OKpY’KalIIel Ccpeapl, IUIAaHUPOBAHUS TOCTYIIKOB U OICHKH HX
BO3MOJKHBIX TTOCJICACTBUN JIJIs1 OKpPY>KaroIel Cpeibl;

OCO3HaHHWE TI00ATHFHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM W TMyTed uX

pelieHus;
o 8)adanmauuu K u3MEHAIOWUMCA YCI08UAM COUUATLHOU U NPUPOOHOIL
cpeowl:

NOTPeOHOCTh BO B3aUMOJICUCTBUM TIPH BBITIOJHEHUU HWCCIEIOBAHUN U
MIPOEKTOB (PM3MUECKON HAMPABIEHHOCTH, OTKPHITOCTD ONBITY M 3HAHUSIM JIPYTHUX;

MOBBIIICHWE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 IPAKTHYSCKYIO
JeSITEIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMHM HOBBIX 3HAHWM, YMEHHH (QOpMYyJIHpPOBATH
WJIEH, TIOHSITHS, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBICHUSIX;

oco3HaHHe Ne(UITMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1acTH
busuky;

IUTAHUPOBAHUE CBOETO PAa3BUTHUSI B MPHOOPETEHUH HOBBIX (PUIUUECKUX
3HAHUM;

CTPEMJICHHE aHAJIM3UPOBATH U BBISIBIIATH B3AMMOCBSI3H IIPUPOIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE€ C UCIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

OIICHKAa CBOUX JEUCTBUM C y4E€TOM BIUSHUSA Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX TJ100aTbHBIX TTOCIICICTBUN.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOeHHMS TporpamMmbl 1Mo (pU3WKE HA YPOBHE OCHOBHOTO
o01iero o6pa3zoBanus y oOyuaroiierocsi 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE TTO3HABATEILHBIC YHUBEPCATLHBIC YIeOHbIC ICHCTBHS,
KOMMYHHUKATHBHBIC  YHUBEpCAJIbHBIC  Y4eOHBIE  JCHCTBHS,  PETryJISTHBHBIC
yHUBEpCaAIbHbIC YUeOHBIC TCUCTBUSI.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbI€e JeiicTBUS
ba3oBble JJjoruyeckue 1eMcCTBHS:
BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPHU3HAKH OOBEKTOB
(sIBJIEHUM ), KJIaCCU(ULIMPOBATH UX;



BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHUBOPEUUS] B pacCMaTpHBaeMbIX (aKTax,
JTAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PU3NUECKUM SIBIICHHSIM;

BBISIBJISITh  IPUYMHHO-CJICJICTBEHHBIE CBSI3U TPU  M3YUYCHUH (PU3UUECKUX
SABJIEHUA M TMPOLECCOB, AENATh BBIBOJBI C HCIOJIb30BAaHUEM ACAYKTUBHBIX H
UHIYKTUBHBIX  YMO3aKJIIOYEHUM, BBIIBUTaTh THUIOTE3bl O  B3aUMOCBS3SX
(U3UYSCKUX BEIMYHH;

CaMOCTOATENIbHO BbIOMpATh cocO0 pelieHus y4eOHOH (u3HuecKou 3ajayu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOp HamboJee MOIXOSIEr0 C
Y4ETOM CaMOCTOSITEIbHO BBIAEICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBareJbcKue 1eMCTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;

IPOBOJUTH MO CAMOCTOSITENIbHO COCTABJIECHHOMY IUIAHY ONBIT, HECIIOKHBIM
bu3HYecKuil IKCIEPpUMEHT, HEOOIBIIIOE UCCIIe0BaHNE (PUZNYECKOTO SABIICHUS;

OIICHUBATh Ha MPUMEHUMOCTh M JJOCTOBEPHOCTh HMH(POPMAIIUIO, TTOTYUCHHYIO
B XOJI€ UCCJIEIOBAHMS WJIU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (DopMyIMpoBaTh 000OIIEHUSI M BBIBOABI MO pe3yJbTaTam
IPOBENEHHOTO HAOIIOCHUS, OTbITA, HCCIICIOBAHUS;

IPOrHO3UPOBATh BO3MOKHOE JajibHeIIee pa3BuTue (PU3MUECKUX MPOLECCOB,
a TaKXKe BBIJIBUTATh MPEANOJOXKEHUS 00 HUX Pa3BUTUU B HOBBIX YCIOBHUSX U
KOHTEKCTax.

Pabora c nnpopmanmei:

NPUMEHSTh PAa3IUYHbIE METO/bl, HHCTPYMEHTHI M 3alpOChl MPU IMOUCKE U
oTO0pe MH(pOPMAIUU UK JAHHBIX C YYETOM MPEAJIOAKEHHON yueOHOM (hu3ndecKon
3a/1a4u;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh W MHTEPIPETUPOBATH HH(POPMALIUIO
Pa3IUYHBIX BUOB U (HOPM MPEACTABICHUS;

OIICHWBATh HAAEKHOCTh HWHPOPMAIMHA 110 KPUTEPHUSAM, TIPEITI0KCHHBIM
YUUTEJIEM WU CPOPMYITHUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMaJIbHYIO  (OpMYy  MpEeACTaBICHUS
uHpOpMAIMM W WUIIOCTPUPOBATH pEIIaeMble 3aJaddl HECJIOKHBIMU CXEMaMHU,
AuarpaMMamu, HHOM rpauKoi U uX KOMOUHAIHSIMH.

KoMMmyHukaTuBHbBIE YHHBePcaIbHbIe YueOHbIE 1eiiCTBUS:

B XOJ€ OOCYXJeHHs y4eOHOro marepuayia, pe3yJIbTaToB J1ad0opaTOpPHBIX
paboOT M TPOEKTOB 3ajJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOH TeMbl U
BBICKA3bIBaTh WJEW, HAIlCJICHHbIE Ha pEUIeHWe 3aJadyd MW TOAJep)KaHue
0aro>key1aTeIbHOCTH OOIIECHHUS

COTIOCTABIISITh CBOU CYXKICHHS C CYKJIEHUSMHU JPYTUX yYACTHHKOB JHAjora,
0OHapy’KUBATh Pa3IMYUE U CXOJICTBO MO3UIIHIA;

BbIpaXkaTh CBOIO TOUKY 3pEHHS B YCTHBIX U MMCbMEHHBIX TEKCTaX;



nyOJIMYHO TMPEACTaBIATh PE3YJIbTaThl BBHIMOJIHEHHOTO (U3UYECKOTO OIBITA
(3KCIIEpUMEHTA, UCCIENOBAHUS, IIPOEKTA);

NOHUMATh ¥ HCIIOJNH30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHWBUIYaTbHOM
paboThI IPU pELICHNN KOHKPETHON (PU3UUECKOI MPOOIEMBL;

NPUHUMATh LEIU COBMECTHOW JESATENbHOCTH, OPraHU30BbIBATh JEHCTBUS IO
e€ JOCTID)KEHHIO: pacmpelessiTh poiid, OOCYXIaTh MPOLECCHl W PE3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBINOJIHATh CBOIO YacTh padOThl, JHOCTUras KayeCTBEHHOI'O pe3yjbTara IIo
CBOEMY HAIIpaBJICHUIO U KOOPIAMHHUPYS CBOM JACHCTBHUS C APYTMMHU YJIEHAMHU
KOMaH/Ibl;

OILICHMBATh KAaueCTBO CBOETO BKJIaga B OOMIMI MPOIYKT TO KPUTEPUSM,
CaMOCTOSITENIbHO C(POPMYJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS.

PerynsiTuBHbIe YHMBepcajibHbIe YUeOHbIe 1elCTBUS
Camoopranm3anus:

BBISIBJISITH ITPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOMUX IS
penieHust (U3NYECKUX 3HAHUM;

OpPUEHTHUPOBAThCA B  Pa3IMYHBIX  MOAXOJAX  NPHUHATUS  pELICHU
(MHIUBUYaJIbHOE, IPUHATHE PELLIECHUS B TPYIIE, IPUHATHE PEIIEHUHN TPYIIIO);

CaMOCTOSITENIbHO COCTABIIATh AJNTOPUTM pELICHUS (PU3MUECKON 3anayu Win
IJJaH MCCIIEJOBAaHUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBATh Npe/ijlaraéMble BAPUAHTHI PEILICHUH;

JieJ1aTh BEIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLIHOHAJIBLHBIN HHTEJICKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Ipeajararh IUiaH €€ U3MEHEHHS,;

OOBSACHATH  NPUYUHBI  JOCTWKEHUS  (HEJAOCTHMKEHUS)  pe3yJIbTaToB
JEeSTENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM 4YHCJE B XOJ BBINOJHEHUS
(U3UYECKOTO HCCIEeOBAaHUS WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBHCTB,
M3MEHUBLIMXCS CUTYalUl, YCTAHOBJIEHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3YJIbTaTA LIETIU U YCIOBUSM.

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOZE CIOpa WM JUCKYCCHUHU Ha
Hay4HYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYTOTO.

IpU3HaBaTh CBOE MPaBO Ha OLIMOKY MpPH PEIICHUH (PU3NYECKUX 3a7ad UJIH B
YTBEPKACHUIX Ha HAYYHbIE TEMBI M TaKOE K€ IIPaBO IPYroro.

INPEAMETHBIE PE3YJIbTATBI

K koHily 00yueHus ¢ 7 kiacce npeIMETHbIE pe3yJIbTaThl HA YIIIyOJI€HHOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCSI YMEHUIN:



UCIIOJIb30BaTh MOHATHS: (PU3NYECKUE U XUMUYECKUE SBJICHUS, HAOIIOACHHE,
AKCIIEPUMEHT, MOJENb, TUIOTe3a, CIUHUIBI (PU3NYECKUX BEIMYMH, AaToM,
MOJIEKYJIa, arperatHble COCTOSIHHMS BeulecTBa (TBEpAOE, KUAKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBUXKEHUE (paBHOMEPHOE, HEPABHOMEPHOE, MPSIMOIMHEINHOE),
TPaeKTOpHsl, PaBHOJEHCTBYIOWIAs CUJ, jAedopManus (ympyras, IUlacTHYecKas),
HEBECOMOCTh, COOOIIAIOUTNECS COCY/IbI;

YBEPEHHO pa3nuyarh sBieHUs (quddy3us, TEMIO0BOE IABUKEHUE YACTUIIL
BEILIECTBA, PABHOMEPHOE [IBH)KEHUE, HEPAaBHOMEPHOE JIBM)KEHHUE, WHEPLHS,
B3aMMOJICHICTBUE TEJI, PABHOBECHE TBEPJIBIX TEJI C 3aKPEINIEHHONW OCBhIO BpallCHUS,
nepenavya JaBleHUs TBEPABIMU TellaMH, XHUAKOCTAMU U razamu, aTmochepHoe
JABJICHUE; TJIaBaHUE TEJI, IPEBPAIICHHS MEXAHUYECKOW SHEPTUH ) IO OMMCAHUIO X
XapaKTEpPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX JaHHOE
(busnuecKoe SIBICHUE;

pacro3HaBaThb  MPOSIBJICHHE  W3YYEHHBIX  (PU3MYECKUX  SBICHUM B
OKpYy’KaroleM Mupe (B TOM 4Hciie (U3MYECKHE SIBJIICHUS B MPUPOJE: MPUMEPHI
JIBUKEHUS C PA3JIMYHBIMU CKOPOCTSIMU B KUBOW U HEXKMBOM IPUPOJIE, IEUCTBUE
CWJI TSDKECTH, TPEHUSI, YIIPYTOCTH B MPUPOAE U TEXHUKE, BIUSHUE aTMOCHEPHOTO
JaBJICHUsI HA JKUBOM OpraHusM, IUIaBaHHE pbIO, pblYard B TeJE YeJOBEKa), IpU
3TOM NEPEBOJAUTH MPAKTHYECKYIO 3a/ladyy B y4€OHYIO, BBIIECIATH CYIIECTBEHHBIE
CBOMCTBA (TIpU3HAKHU) (PU3UYECKUX SIBICHUN;

ONMCHIBATh M3yUEHHBIE CBOICTBa Tel U (PU3MUECKUE SIBJICHUS, WCIONIb3YS
¢usnueckue BeNMUUHBI (Macca, 00BEM, IUIOTHOCTh BEUIECTBA, BpEMs, IMYTh,
CpPEIHsIsl CKOPOCTh, CHJIa YIPYIOCTH, CUJa TSKECTH, BEC Tela, cuila TPEHUs,
JaBJ€HUE TBEPAOIO Tejna, JABJICHUE CTOJ0a >KUIKOCTH, BBITAJIKUBAIOLIAs CuUJa,
MexaHu4eckass pabdoTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3()PUIHEHT
IIOJIE3HOT'O JIEUCTBUS MEXaHU3MOB, KHHETUYECKAs U TOTEHIMAIbHAS YHEPIUs), IIPH
ONMCAaHUU TPABUIBHO TPAKTOBaTh (PU3WYECKUII CMBICI HCIIOJNb3YEMbIX BEITUYMH,
UX O0O0O03HAUYEeHHUS] W E€IUHULBI (PU3NYECKHX BEJIMYMH, HAXOAUTH (HOPMYJIBL,
CBA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BETUYMHY C APYTMMH BEJIMUYMHAMU, CTPOUTH
rpadyKu U3y4YEeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYUH;

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHUS M IPOLECCHI,
UCIIOJB3YS MpaBujia CI0XKEHUs CWI (BAOJb OJHOM mpsiMoit), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumezna, MPaBUJIO paBHOBecUsl phiuara (0J0Ka), «30JI0TOE
OPaBUJIO» MEXAaHWKH, 3aKOH COXPAHEHHsS MEXaHUYECKOW HHEPruu, INpU 3TOM
JaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aMUCHIBATh €r0 MAaTeMaTHYECKOe
BBIPAKEHUE;

CTPOUTH MPOCThIe (U3MUECKUE MOJEIU PeabHbIX O0BEKTOB, MPOIIECCOB U
SABJICHUW, BBIIEIATH IMPU 3TOM CYUIECTBEHHBIE M BTOPOCTEIEHHBIE CBOMCTBA



00BEKTOB, IMPOIECCOB, ABJICHUM, MPUMEHATHh (PU3UUSCKUE MOACITH ISl OOBSICHEHUS
(U3NYECKUX MPOLIECCOB U PEIIeHUs yUeOHBIX 3aa4;

OOBSACHATH (PU3UUYECKHE SIBJICHUS, POLECCHl U CBOMCTBA TEJ, B TOM YHUCIE B
KOHTEKCT€ CHUTyallMii MpPaKTUKO-OPUEHTHPOBAHHOI'O XapakTepa, U pellarhb
KauyeCTBEHHbIC 3aJ]aud, B TOM 4YHCIE TPEOYIONIME YHUCICHHOTO OIICHUBAHUS
XapaKTEPHBIX 3HAYCHUN (PU3NUECKUX BEIMYUH, MPU STOM BBHIOMPATH aIEKBATHYIO
(U3UYECKYI0 MOJIEJb, BBISBIISITh NPUYUMHHO-CIICICTBEHHBIE CBS3U U BBICTPAUBATH
JIOTMYECKYIO IIEMOYKY PACCYXKIECHUM C OIOpOM Ha HW3YYECHHBIE CBOMCTBA
busznUecKux SBICHUM, PU3NUYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MO/IEIH;

pemath pacu€THble 3a1auu (B 2—3 JEHCTBHS) MO M3y4aeMbIM TeMaM Kypca
(¢u3nku, BIOMpas aJeKBaTHYIO (U3HYECKYIO MOJENb, C UCIOJb30BAaHUEM 3aKOHOB
U (hopmyJ, CBA3BIBAIONIUX (U3MUECKHE BEIMYHMHBI, 3aMCHIBATH KPATKOE YCIOBUE
U pa3BEPHYTOE pEIIEHUE 3a/aud, BBISBIATH HEAOCTAIOIIME WM H30BITOYHBIC
JaHHbIE, OOOCHOBBIBaTH BBHIOOP METOJA PEIICHHS 3a/Jadyd, WUCIOIb30BaTh
CIpPaBOYHBIE JaHHBIC, MPOBOJUTh MATEMATHYECKUE NPEoOpa3oBaHUsA U PACUYETHI,
OLICHUBATh PEATUCTUYHOCTh IMOJTYYEHHOTO 3HAY€HUs (U3MYECKOW BEIMYMHBI U
ONpENEATh Pa3MEPHOCTh (U3MUECKONW BEIUYMHBI, MOJYYEHHOW MNpU PEIICHUU
3a/1auu;

pacno3HaBaTb NIPOOJEMBI, KOTOpPbIE MOXKHO pEHIMTh HpPU  [OMOILHU
(¢u3nYecKux METOJ0B, W NpeasiaraTb OPUEHTUPOBOUYHBIM CHOCOO pElIeHUs, B
ONMHMCAaHUM  HCCIEAOBAHUS  paClO3HaBaTh  IPOBEPSIEMOE  MPEAIOIOKEHNE
(rumotesy), UHTEPNPETUPOBATH MOJIYUEHHBIN PE3YIIbTAT;

MPOBOJIUTH OMBITHI MO HAOIIOJCHUIO (PU3UUYECKUX SIBJICHUN WK (PU3NUECKUX
CBOMCTB Ten (nud@ys3usi, TEMIOBOE pacIIMpEHUE Ta30B, SBIECHUE HMHEPLUU,
U3MEHEHHE CKOPOCTHU IMPH B3aMMOJICUCTBUM TeJl, Iepeiaya JaBiICHUS KUIAKOCTHIO
U Ta3oM, MPOSIBICHUE JEWUCTBUS aTMOC(PEPHOrO IaBJICHUS, JEHCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYJIUPOBATh MPEANOJIOKEHUE (THUMOTE3y) O BO3MOXKHBIX
pe3yibTaTax HaOJII0EHUH, CAMOCTOATEIbHO COOMpPAaTh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opy0BaHus U (HOPMYIUPOBATH BHIBOJIBI;

IPOBOJUTh TPSMbIE M KOCBEHHbIE W3MEPEHUS (PU3NUYECKUX BEIMYUH
(paccTositHuE, TPOMEKYTOK BPEMEHH, Macca Tea, O0bEM Tena, CHila, TEMIIEpaTypa,
IJIOTHOCTh JKUJKOCTH M TBEPAOrO Tejla, CUiia TPEHHUS] CKOJbXKEHUs, JlaBJICHUE
BO3/lyXa, BBITAJIKMBAIOIAsl CHJIA, JNEUCTBYIOIIAas Ha MOTPYXKEHHOE B KUIKOCTh
TENO, KO3(PPUIMEHT TOJNE3HOro  JEWCTBHUA  HPOCTBIX  MEXaHU3MOB) C
WCIIOIb30BAaHUEM AHAJIOTOBBIX M MHU(POBBIX TPHOOPOB, OOOCHOBHIBATH BBHIOOP
METO/la M3MEpEHHUs, (UKCUpPOBATh MOKa3aHWd NPUOOPOB, HAXOAUTh 3HAUYECHHE
U3MEpSAEMON BEJIMYMHBI C TOMOIIbIO YCPEHEHUS PE3YJIbTAaTOB CEPUU U3MEPEHUN U
OILICHUBATh MOTPEIIHOCTD U3MEPEHHU;



IPOBOJNTH HECIIOXKHBIE SKCIEPUMEHTAJIbHbIE HMCCIEAOBAaHUS 3aBUCUMOCTEN
(¢u3nUECKUX BEIUYHH (3aBUCHMOCTH IMYyTH PAaBHOMEPHO IBIKYIIErocs Tejla OT
BPEMEHH JIBIDKEHUS Tella, CHJIbl TPEHHS CKOJBXEHHS OT CHJIbl HOPMAaJIbHOTO
JaBJEHUs, KayecTBa OOpaOOTKM MOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CHUJIBI
TPEHUs OT IUIOLIAAN CONPUKOCHOBEHUS TEJ, CWJIbl YNPYTOCTH OT YIJIUHEHUS
MPYXUHBI, BBITAJKUBAIOIIEH CHJIBI OT 00BbEMaA MOTPYXEHHOW YacTh Tela U OT
MJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IJIOTHOCTH Te€Ja, OT TiTyOWHBI, HA
KOTOPYIO MOTPY>KEHO TEJO0, YCIOBHMA IJIaBaHUS TeJl, YCIOBUN PaBHOBECHs phlyara
U OJIOKOB): COBMECTHO C yuHTesleM (GOpMyIUpOBaTh 3aJadyy U THUIOTE3Y
UCCJIEIOBaHMS, CaMOCTOATEIbHO IUIAHUPOBATh MCCIEAOBAHUE, CAMOCTOATEIHHO
coOuparh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY C HCIIOJb30BAaHHUEM HHCTPYKIIHH,
IPECTaBIAThH MOTYYCHHBIE 3aBUCUMOCTH (PU3MYECKHUX BEIWYMH B BUJE TAOIHIl U
rpa@uKoB, OLIEHUBATh TMOTPELIHOCTH, JeNaThb BBIBOABI MO PE3yJibTaTam
UCCJIeIOBAHNUS,

coOnroaTh TMpaBuja TEXHUKM Oe3omacHOro Tpyaa mpu pabore c
1ab0paTOpPHBIM 000PYAOBaHUEM;

yKa3bIBaTh MPUHILIUIIBI AEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIMHAMOMETpP, COOOIIAIOIIUECs COCyAbl, OapoMerp, pbIyar,
MOJIBYKHBIM M HEMOJIBMKHBIN OJIOK, HAKIIOHHAS TIOCKOCTD;

XapaKTepU30BaTh MPUHIIUIBI IEHCTBUS U3YYCHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLECCOB C OMOPOM Ha WX OmUcaHus (B TOM
quclie: MOAIIUIHUKY, YCTPOUCTBO BOJIOMPOBOA, THIPaBIMUECKU mpecc, cu(oH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), HCIOIb3Yys 3HAHUA O
CBOMCTBax (PU3MYECKUX SIBICHUI H HEOOXoauMble (PHU3MYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH HM3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPHUTENBHBIX NPHOOPOB M TEXHOJOTMUYECKUX IMPOLIECCOB IMPH
pelIeHnr yueOHO-TIPaKTHUECKUX 3a/1a4;

IPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEpPAX) MPAKTUIECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUNA B MOBCETHEBHOW JKM3HM Il 0OeCredeHus
0e30macHOCTH Tpu OOpalleHnu C MpUOOpaMHU U TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHS 370POBbS U COONIONEHUS HOPM OKOJOTMYECKOTO TOBEACHHUS B
OKPY’KaroIllen Cpee;

OCYIIECTBIISATH OTOOP MCTOYHUKOB MH(POpMAIIUU PU3NUECKOTO COJEPIKAHUS B
HuTepHere, caMOCTOATENbHO (POpPMYIHpYys TMOHCKOBBIA 3ampoc, Ha OCHOBE
UMEIONINXCSA 3HAHUA W MYyTEM CpPaBHEHUS PA3IUYHBIX HMCTOYHUKOB BBIJCIATH
uHdopmaluioo, KOTopas SBIAETCA MPOTUBOPEYMBOM MM  MOXKET  OBITh
HEJ0CTOBEPHO;



UCIOJIB30BaTh MPU BBHIMNOJHEHUHM YUYEOHBIX 33JaHUN HAyYHO-TOMYJISIPHYIO
auTepaTypy (pU3MUecKoro coaepikaHus, CIPaBOYHBbIE MaTepuajbl, PECypChl CETU
WnTtepuer, Bnanerh mNpuéMaMH KOHCIEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHUsA
MH(POPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIE KpPAaTKHE MHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—-3 HMCTOYHHUKOB HMH(pOpManuu (pU3NUECKOro colIepikaHus, B TOM YHUCIIE
MyOJIMYHO JENaTh KPaTKHE COOOIICHHUS O pe3yjbTaTax MPOEKTOB WM y4eOHBIX
UCCIIEIOBAaHUM, TPU STOM TPAMOTHO HCIIOJIb30BaTh H3YYEHHBIH MOHATHHHBINA
anmapar Kypca (U3UK{, CONPOBOKAATH BHICTYIIJICHHE IIPE3EHTAIHEH;

IpU  BBIIOJIHEHWU YUYEOHBIX TPOEKTOB U HCCIENOBAaHUI pacmpenessTh
00sI3aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTABICHHBIMU 3a/ladaMH, CICIUTH 32
BBIIIOJIHEHUEM IIJIaHa JEHCTBHM, aJeKBAaTHO OIICHHWBAaTh COOCTBEHHBIM BKJAl B
AESITeIbHOCTh TPYIINbl, BBICTPaUBaTh KOMMYHHKATHBHOE B3aHMMOJCHCTBUE,
YUUTBIBasi MHEHUE OKPYKAIOIIHX.

K koHmy oOydenust ¢ 8 knacce mpenMeTHbIE Pe3yJbTaThl Ha YrIyOJICHHOM
YPOBHE JIOJKHBI OTpa)kaTb CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHMIA:

UCIOJIb30BaTh MOHATHUS (Macca W pa3Mepbl MOJIEKYJ, TEMJIOBOE ABUKEHUE
aTOMOB M MOJIEKYJ, arperatHbleé COCTOSIHUS BELIECTBA, KPUCTAIMYECKHE U
amop(HBIC TeNa, HACHIIMICHHBIA W HEHACHIIIEHHBIM Tap, CIOCOOBl WM3MEHEHUS
BHYTPEHHEW JSHEPIrUM, OJIEMEHTAPHBIM JJICKTPUUYECKUU 3apsifl, IMPOBOJIHUKH,
MOJIYIIPOBOJIHUKH, AUDJIEKTPUKH, UICTOUHUKH MOCTOSHHOT'O TOKA, 3JIEKTPUUYECKOE U
MarHuTHOE TOJIs, ONTHYECKas CHCTeMa) M CUMBOJIMYECKUHU S3BIK (DU3UKU TpU
pElIeHNH YUYeOHBIX U IPAKTUYECKUX 3a]1aY;

YBEPEHHO pAa3/IMyaTh SBJICHHS (TEIUIOBOE pacIlUpeHue (CKaTHhe), TEIJI0BOE
paBHOBECHE, MOBEPXHOCTHOE HATSDKEHHUE, CMAuMBaHUE, KANMWUISIPHBIC SBICHMUS,
UCIapeHue, KOHACHcalus, IUIaBJICHUE, KPUCTAUIM3alus, KUIEHHE, CII0COObI
TeIIonepeaaut (TemIonpOBOJHOCTb, KOHBEKIIMS, U3IyYEHHE), TEIJIOBBIE ITOTEPH,
ANEKTPU3aLHUsl TeJl, B3aUMOJIECUCTBUE 3apsAlOB, JEUCTBHUS AJIEKTPHUYECKOrO TOKa,
KOPOTKO€ 3aMbIKAHHE, B3AUMOJICHCTBUE MarHUTOB, JIEHCTBHE MArHUTHOI'O MOJIS HA
IPOBOJHUK C TOKOM) IO ONMCAHHIO WX XapaKTEepHBIX CBONCTB M Ha OCHOBE
OIBITOB, IEGMOHCTPUPYIOIINX AaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh ~ NPOSBICHHE  WM3YyYCHHBIX  (U3WYECKUX  SBICHUH B
OKpyXaromeM wmupe (B TOM uucie (U3MYECKUE SBICHUS B MPUPOJE:
NOBEPXHOCTHBIE W KalWUISIPHBIE SIBIICHUS B NPHUPOJE, KPUCTAUIBI B IPUPOJE,
uznyuenne CoJHIla, 3amMep3aHue BOJ0EMOB, MOPCKHUE Opu3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEdA, CHEra, JJICKTPUYECKHE SIBIICHUS B aTrMocdepe, SIEKTPUUYECTBO
KUBBIX OPraHW3MOB, MAarHUTHOE T0JIe 3eMJIH, Apeiid MOJIIOCOB, POJIb MArHUTHOIO
noyigs JUIsl JKU3HM Ha 3emiie, TMOJSPHOE CHUSHUE), TNPU ITOM TNEPEBOJIUTH



MPAKTUYECKYI0 3aJady B Y4eOHYI0, BBIJIETATh CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKku) PU3HUECKUX SIBICHUM;

OMUCHIBAaTh M3YYCHHBIE CBOMCTBA TeNl U (PU3NUECKUE SBJICHUS, UCIOIb3YS
¢usznyeckue BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSAS HHEPrus, KOJIUYECTBO
TEIJIOTHI, paboTa rasa, yJenbHas TEMJIOEMKOCTh BEIECTBA, YJENbHas TEIIoTa
IJIABJICHUS, YyJIeJIbHAs TEIoTa mapooOpa3oBaHMs, yHelbHAs TEIIOTa CrOpaHus
TOIJIMBA, KOA(PPUIIUEHT MOJIE3HOr0 JECUCTBUS TEMJIOBON MaIllMHBI, OTHOCUTEIbHAS
BJIQXXHOCTh BO3/lyXa, DJIGKTPUYECKUM 3apsji, CHUJIa TOKa, JJICKTPUUECKOE
HaIpsKEHUE, CONPOTHUBJIEHUE MpoBOoAHMKA, DJ[C B 1LEmu MNOCTOSIHHOTO TOKa,
ANEKTPUYECKOE YACIBHOE COMPOTUBIECHUE BEIIECTBA, paboTa U MOIIHOCTH
ANEKTPUIECKOTO TOKA), TIPU OMUCAHUHU MPABUIILHO TPAKTOBATh (DU3UYECKUN CMBICIT
UCIIOJB3YEMBIX BEJIWYUH, MX O0O3HAUEHUS U €IUHUIBI (DU3NUYECKUX BEJIUYMH,
HaXOJUTh (HOPMYJIbI, CBA3BIBAIOUIUE JTaHHYIO (DU3UYECKYIO BEIMUYHMHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH TPaQUKU U3YYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapakTepu3oBaTh CBOWCTBAa TeJ, (U3UYECKUE SBICHUS U MPOIECCHI,
UCIIOJIB3YSI OCHOBHBIC MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BEIIECTBA, YpaBHEHHE TEIUIOBOTO OallaHCca, 3aKOH COXPAHEHHS JIJIEKTPUUYECKOTO
3apsiia, 3akoH KyJoHa, MPUHIMI CyNEepHO3ULUM SJIEKTPUUYECKUX IOJIeH, 3aKOH
Oma nyis yuacTtka uenw, npaBuia Kupxroda, 3akon Oma J1st MOJTHOM 1IeTH, 3aKOH
Jlxoyns-JleHiia, 3aKOH COXpaHEHUsI SHEPTUU, MPU ATOM pa3iaudyaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U €70 MAaTEMaTUYECKOE BhIPAKEHUE;

CTPOUTH MPOCThIE (U3MUECKUE MOJCIU PEaTbHBIX O0BEKTOB, MPOIECCOB U
SIBJICHUW, BBIJICTSATH MPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIEHHBIE CBOMCTBA
00BEKTOB, MPOIECCOB, SIBICHUM, MPUMEHATH (PU3UUECKUE MOACIH JJ1s1 OOBICHEHUS
(Gu3HYEeCKUX MPOIECCOB U pelIeHUsl yueOHbIX 3a/1a4;

OOBSACHATH (PU3MUECKHE SBJICHUS, TIPOIIECCHI M CBOMCTBA TEJ, B TOM YUCIE U B
KOHTEKCTE€ CUTyallMid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M peliaTh
KaueCTBEHHbIC 3aJlaud, B TOM 4YHUCJE TPeOyIOIHE YHCIEHHOTO OIICHUBAHUS
XapaKTEPHBIX 3HAYEHUN (PU3UYECKHX BEIMYUH, IPU 3TOM BBHIOMPATH aIeKBATHYIO
(bu3HYECKYI0 MOJIEb, BBISBIATH MPUYMHHO-CICICTBEHHBIE CBS3U U BHICTPAUBATH
JIOTUYECKYIO0 IIENOYKY PACCYXKICHHM C ONOpOM HAa M3YYCHHBIE CBOMCTBA
dbuznyeckux siBiaeHUM, GU3nUecKue 3aK0OHbI, 3AKOHOMEPHOCTH U MO/IETIH;

YBEPEHHO pelaTh pacy€THbIe 3a7aud (C Omopod Ha 2—3 ypaBHEHHUA) IO
M3y4aeMbIM TeMaM Kypca (PU3uKH, BBIOMpask aeKBaTHYI0 (PU3NYECKYIO MOJIENb, C
WCIIOIh30BAaHUEM 3aKOHOB W (DOpMyJI, CBS3BIBAOIMNX (DU3UYECKHE BEIWYWHEI,
3allMChIBaTh KPATKOE YCIOBUE M Pa3BEPHYTOE pEIICHUE 3aJa4d, BBISBIATH
HEJIOCTAIOIINE UM U30BITOYHBIC JaHHbIC, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3aJla4uM, HKCHOJIb30BAaTh CIPABOYHBIC JAHHbIC, IPUMEHITh METOJbl AaHAIU3a
pa3MepHOCTEH, UCIOIb30BaTh TpauecKrue METOIbI PEIICHUs 3a/1a4, MPOBOJAUTH



MaTeMaTHUYecKue MpeoOpa3oBaHUsi U pacu€Thbl, OIECHUBATh PEATUCTUYHOCTH
MIOJIyYEHHOI0 3HAa4Y€HUs (PU3NYECKOM BEJIWYMHBI M OINPEAENATh Pa3MEPHOCTH
(pU3HYECKON BEIIMUMHBIL, TOTYYEHHON NpH PEIICHUH 33]a4H;

pacrno3HaBaTb MpPOOJIEMBbl, KOTOpPbIE MOYXHO PpEUIMTh MpPU  [OMOULIH
(U3nUEeCKUX METOAOB, W MpeljaraTb OPUEHTHUPOBOUHBIM crmoco0 pelieHus, B
ONMCAaHUM  HCCIEAOBAaHUS  pAaClO3HaBaTb  IPOBEPSIEMOE  IPEAIOIOKEHUE
(rumnoTe3y), UHTEPIPETUPOBATH MOTYUYEHHBIN pe3yIbTaT;

IIPOBOJMTD OMNBITHI 110 HAOMIOACHUIO (PU3NUECKUX SBICHUM MU (PU3NUECKUX
CBOMCTB TeNl (KanWJUIApHBIC SIBJICHUS, 3aBUCHMOCTb JaBJIEHUS BO3JyXa OT €ro
o0bEéMa W TeMIlepaTypbl, CKOPOCTH IpOIECCa OCThIBaHUs (HarpeBaHus) MpHU
U3JIyYEHUU OT LBETa M3Iydarolled (TMOIVIOIIANIEH) MOBEPXHOCTH, CKOPOCTH
UCMIAPEHUs] BOJBI OT TEMIMEpPaTypbl >KUJIKOCTH W IUIOMIAJA €€ TOBEPXHOCTH,
AJIEKTPU3ALUs TEJT U B3aUMOJEHCTBUE IJIEKTPUUECKUX 3aps]0B, B3aUMOJAEHCTBHE
NOCTOSIHHBIX MarHUTOB, BU3yaJIN3allisl MATHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JEUCTBUS MarHUTHOTO MOJISI HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOJBUTATENS MOCTOSHHOIO TOKa): (hOPMYyJIMpPOBATh IPOBEPSIEMOE
OpeanoyiokeHne  (TUIOTE3y) O  BO3MOXKHBIX — pe3yibTarax  HaOJIIOACHHH,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa o0OpyaoBaHU,
OTHCHIBATh X0/ OMBITA U (POPMYITUPOBATH BHIBOIBI,

OPOBOJIUTH MpsSMblE M KOCBEHHbIE HW3MEpPEHUs (PUINYECKUX BEIUYMH
(TeMmmeparypa, OTHOCUTENbHAsl BJIAXXHOCTb BO3JyXa, CWJa TOKa, HaIpsDKEHUE,
ylenbHas TEIUIOEMKOCTh BEIEeCTBA, COMPOTHUBIICEHHWE IPOBOJHUKA, pabora Hu
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA) C MCIOJIb30BAHUEM aHAJOTOBBIX U LHU(PPOBBIX
MpuOOpPOB, OOOCHOBBIBATH BBIOOP METO/A M3MEPEHHUS, (PUKCUPOBATh MOKA3aHUS
npuOOPOB, HAXOAUTh 3HAUYECHUE M3MEPSEMOI BETMUYMHBI C TTOMOIIBIO YCPEIHEHUS
PE3yIbTATOB CEPUN U3MEPEHHUI U OLIEHUBATH ITOIPEIIHOCTh U3MEPEHUM;

MPOBOANTH SKCIIEPUMEHTAIBHBIC MCCIIEOBAHUS 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH (3aBUCHUMOCTH JIaBJIEHHS BO3AyXa OT €ro oObEéMa M HarpeBaHus WIIU
OXJIAKIEHUS, UCCIIEIOBAHUE SIBJICHMSI TEIIJIO00OMEHA MTPU CMEIINBAHNUN XOJIOAHON U
ropsiy€il BOJBIL, 3aBUCHMOCTb CONPOTHBIICHUS MNPOBOJAHMKA OT €ro JUIMHBI,
IJIOIIAM TONEpPEYHOro CEYEHUs M YIEIbHOIO CONPOTHBIICHHS BEIIECTBA
MPOBOJIHMKA, CHJIBI TOKa, MPOTEKAIOIIEr0 Yepe3 MPOBOJHUK, OT HAINpPSKEHUS Ha
IIPOBOJHUKE, MCCIIEIOBAHNUE IOCJIEN0BATENBHOIO U MAapaIEIbHOIO COEAMHEHUN
IPOBOJHUKOB): COBMECTHO C Y4HTeleM (QOpMyIUpoBaTh 3a7auyy U THUIIOTE3Y
WCCIIE0BAHMS, CAMOCTOSATEIBHO IUIAHUPOBATh HCCIENO0BAHHUE, CAMOCTOSTEIBHO
coOHUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY C HCIIOJb30BAaHUEM HMHCTPYKIIUH,
PEACTABISTH MOJYUYECHHbBIE 3aBUCUMOCTA (PU3NYECKUX BEJIUYUH B BUJE TAOJIUIl U
rpaUKoB, OLEHUBAaTh IOTPEIIHOCTH, JeJaThb BBIBOABI IO  pe3yjbTaTam
UCCIIEI0BAaHNS;



coOmro/IaTh TpaBmia OE30MacHOTO TpyAa MpH padoTe C JadopaTOPHBIM
000pyI0BaHUEM,;

XapaKTepU30BaTh MPUHIIUIBI IEHCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIECCOB C OMOPOM Ha MX OMHcaHus (B TOM
YHCle: CHUCTeMa OTOIUICHUS JOMOB, THTPOMETp, MapoBas TypOuWHA, aMIEpMETp,
BOJIbTMETP, CUETUMK 3JCKTPUUECKON SHEPTHH, 3JIEKTPOOCBETUTENbHbBIE TPUOOPHI,
HarpeBaTelbHbIE  BJIEKTPONPHOOPHl  (IPUMEpPHI), MPEIOXPAHUTENH U HX
NpUMEHEeHHe B OBITY M TEXHWKE, NPUMEHEHHE IIOCTOSHHBIX MarHUTOB,
AJIEKTPOMATHUTOB, 3JIEKTPOJIBUTATENb MOCTOSHHOTO TOKA), MCIOJIb3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHUN, HEOOXonuMble (U3NYECKUE 3aKOHBl U
3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCThIE TEXHUYECKHWE YCTPOMCTBA W HM3MEpPUTEIbHbBIC
npubOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCHUXPOMETP, TUTPOMETp, JIBUraTellb  BHYTPEHHEro  CrOpaHMs,
AIIEKTPOCKOI,  PEOCTaT), COCTaBISATh CXEMBl JJIEKTPUYECKHX IEmed ¢
MOCNIEZIOBATEIbHBIM M TMapajUIebHBIM  COCIWHEHHEM JJIEMEHTOB, pa3jindas
YCIIOBHBIE 0003HAYEHHS AJIEMEHTOB AJIEKTPUUECKHUX IIEMeil, UCIOJIb30BaTh CXEMBI
U CXEMaTUYHbIE PUCYHKU H3YYEHHBIX TEXHHUYECKHX YCTPOWUCTB, U3MEPHUTEIbHBIX
npruOOPOB M TEXHOJOTMUYECKUX TPOIECCOB MPH PEUICHUH Y4eOHO-TPAKTUUECKUX
3ajady;

IPUBOAUTH MIPUMEPHI (HAXOAUTh HHPOPMAILIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHUsl (PU3MYECKUX 3HAHWU B MOBCETHEBHOW JKM3HM ISl OOECHedeHHus
0€e301acHOCTH MpU OOpallleHHH ¢ NpudopaMu M TEXHUYECKMMHU YCTPOMCTBAaMU,
COXpaHEHHS 370POBBbS W COONIONEHUS HOPM OKOJOTMUYECKOTO TOBEACHHUS B
OKPYJKaroIllIen Cpee;

OCYIIECTBIISATH MOUCK HHpOpMAIUK (Hr3nuecKoro cogepxanus B Mlurepuere,
CaMOCTOSITENIbHO (POPMYJIUpPYSl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMMEIOIIUXCS
3HAHUW W CpPABHEHUS JOMOJHUTEIBHBIX HCTOYHUKOB BBIICIATH HWH(GOPMAIIHUIO,
KOTOpas SIBJISIETCS] IPOTUBOPEUHUBON UITU MOXKET OBITh HEIOCTOBEPHOM;

UCIOJIb30BaTh MPU BBIMOJHEHUHM YUYEOHBIX 33JaHUN HAyYHO-TOMYJISPHYIO
auTepaTypy (pU3MUecKoro coaepikaHus, CIpPaBOYHBbIE MaTepuajbl, PECypChl CETU
WnTtepHer, BnaneTh MNpuéMaMH KOHCIEKTUPOBAHMSI TEKCTa, MPeoOpa3oBaHUs
uH(dOpMaIuU U3 OJIHON 3HAKOBOM CUCTEMBI B JPYTYIO;

co3/l1aBaTb COOCTBEHHbIE IMCHMEHHBIE U KpPAaTKHE YCTHBIE COOOIICHMUS,
000011125t UHPOPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COACpXKaHUS, B
TOM  4YHCIe MyONUYHO  MPEACTaBIATh  PE3yNbTaThl  MPOEKTHOW WM
UCCJIeI0BATENbCKON EATETbHOCTH, IIPU ATOM IPAMOTHO MCIOJIb30BaTh N3yYEHHBIN
NOHATUUHBIN  anmapar  Kypca  (U3UMKH,  CONPOBOXIATh  BBICTYIUICHHE
MpE3CHTAlMEN;



IIPY BBIMIOJIHEHUH yYY€OHBIX MPOEKTOB U HCCIIENOBAHUN (DU3MUECKHX MPOIECCOB
pacmpenenatb OOS3aHHOCTH B TPYINIE B COOTBETCTBHH C ITOCTaBICHHBIMU
3a/layaMy, CIEAWTh 3a BBIMOJHEHUEM IIJIaHA JCHCTBUNA W KOPPEKTHPOBATH €TO,
aJICcKBaTHO OIICHWBATh COOCTBEHHBIH BKIAA B JIEATEIBHOCTh TPYIIIIHI,
BHICTpAaUBaTh KOMMYHHKATHBHOE B3aWMOJICHCTBUE, TIPOSBISE TOTOBHOCTH
paspemnaTh KOH(MIUKTHIL.

K koHmy oOydenus ¢ 9 knacce TpeIMETHbIE Pe3yJbTaThl Ha YTIyOJIEHHOM
YPOBHE JIOJKHBI OTpa)kaTb CPOPMUPOBAHHOCTH Yy 00YUAIOLIUXCS YMEHMI:

UCIIOJIb30BAaTh MOHATHUS (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXAaHUYECKOTO
JBUKEHUSI, HEBECOMOCTb U MEPErpy3KH, LEHTP TSHKECTH, MEXaHUUYECKUE BOJIHBI,
3BYK, MH(pa3ByK M YJIbTPa3BYK, O3JEKTPOMArHUTHBIC BOJHBI, PEHTTEHOBCKOE
U3JIy4eHHE, IIKana 3JIEKTPOMAarHUTHBIX BOJH, UCTOYHUKHU CBETa, OJIM30PYKOCTh U
JaNbHO30PKOCTh, CHEKTPhl MCIYCKaHUs W NOTJolleHusd, aib(pa-, Oera- u ramma-
U3ITy4YEeHUsI, U30TOIIbI, SIACPHAsE U TEPMOSCpHAsl PHEPreTUKa) U CUMBOJUYECKUN
A3BIK (PU3UKU MIPU PELICHUN YUEOHBIX U MPAKTHUECKUX 3a71a4;

YBEPEHHO  pa3nuyarh  sABJIECHUS  (PaBHOMEPHOE U  HEPaBHOMEPHOE
OpsIMOJIMHEWHOE JBUJKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEMHOE JBHXKEHUE,
CBOOOJHOE MajJeHHE TeJl, JABUKEHUE IO OKPYKHOCTH, B3aUMOJICUCTBHE Tell,
pPaBHOBECHE MaTE€pUAIbHOM TOYKH, PpEAaKTUBHOE JBHJKEHHE, HEBECOMOCTb,
KojeOaTelbHOEe  JBUKEHUE (TapMOHMYECKHE, 3aTyXarolulue, BBIHYKICHHBIC
KoJieOaHus), pPE30HAHC, BOJHOBOE JBMXKEHUE (PACIPOCTPAHEHHE U OTPAKECHHE
3ByKa, UHTep(depeHurs U audpakius BOJH), NPIMOJIMHEHHOE paclHpoCTpaHEHHE,
OTPaXEHUE U MPEIOMIICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA,
pasnokeHre Oenoro cBeTa B CIEKTP M CIOKEHHE CIEKTPAJIBbHBIX LIBETOB,
€CTECTBEHHAsl  PaJMOAKTUBHOCTb, BO3HUKHOBEHHME JIMHEWYATOTO  CIEKTpa
U3JIy4CHUs]) 10 ONHUCAHMIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUTUX JaHHOE (PU3UUECKOE SBIICHUE,

pacrmo3HaBaTh  MPOSIBJICHHE  W3YYEHHBIX  (PU3MYECKUX  SBICHUM B
OKpY’KaroleM MHUpe (B TOM 4ucie (pU3nyYecKue SBJICHUS B MPUPOJIE: NMPUIUBHI U
OTJIUBBI, JBUXKeHUE MIaHeT COJNHEYHOW CHCTEMbl, PEAaKTUBHOE JIBHXKEHHE KHBBIX
OpraHU3MOB, BOCIHPHSITHE 3BYKOB >XHUBOTHBIMH, 3€MIIETPSICEHUE, CEHCMHUYECKHE
BOJIHBI, I[yHaMH, 5X0, [[BETa TEJ, ONTHYECKUE SIBICHUS B IPUPOJIE, OMOJIOTHUYECKOE
NEUCTBUE BUIUMOTO, YJIBTPA(QHOIETOBOTO U PEHTTEHOBCKOIO H3IyYEHHUH,
€CTECTBEHHBI PaJMOAKTUBHBIN (OH, KOCMHUYECKHUE JIyYH, pPaTuO0aKTUBHOE
U3Iy4eHHE NPUPOJHBIX MHUHEPAIOB JICUCTBUE PAJAMOAKTHUBHBIX H3IyYECHUN Ha
OpraHM3M YeJOBeKa), MPU ATOM IEPEBOAUTH MPAKTHUYECKYIO 3a/lady B yUeOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH ) (U3UYECKUX SABICHUN;

OMUCHIBAaTh M3YyYECHHbIE CBOMCTBA TeN U (PU3MYECKUE SIBIICHUS, UCIONb3YS
dusznyeckue BeIMYUHBI (CpeIHSii W MIHOBEHHass CKOPOCTh Tejla IMpHu



HEPaBHOMEPHOM JIBUKEHHH, YCKOPEHHUE, NMEPEMELICHUE IIPU PABHOYCKOPEHHOM
NPSAMOJIMHEWHOM  JBUKEHHHM,  YIJIOBAass  CKOPOCTh, LEHTPOCTPEMUTEIBHOE
YCKOpEHHE, cuja TPEHHUsI, CUJla YIIPYTOCTH, CUJla TSKECTH, YCKOPEHHE CBOOOIHOTO
NaJICHUSI, BEC TENA, IEHTP TSKECTH TBEPIOIO TENa, UMITYJIbC TEJIa, UMITYJIbC CUJIbI,
MOMEHT CHJIbI, MEXaHHUYeCKasi paboTa U MOIIHOCTh, MOTEHIMAIbHAS SHEPTUS TeJa,
MIOJHSATOTO HAJl MIOBEPXHOCTHIO 3€MJIU, IOTCHUMAJIbHAS SJHEPTHS CKATOU MPYKUHBI,
KUHETUYECKAasT SHEPTUs, IOJIHAS MEXAHWYECKas OHHEpPrus, MNEpUo] M YacToTa
KOJieOaHU, MeprUoJ] MaTeMaTHYECKOT0 U MPY>KUHHOTO MAasTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEIOMIIEHUS
Cpenpl), TPU ONHWCAHUM TPABUIBHO TPAKTOBAaTh  (U3MYECKUN  CMBICI
WCIIOIB3YEMBIX BEIMYHUH, UX OOO3HAUYCHWS] W CAMHHIIBI (U3MYCCKUX BEITUYMH,
HaxoJUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUMHY C APYTUMU
BEJIMYMHAMU, CTPOUTH Tpa(UKU U3YYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3MYECKUE SIBICHUS H IPOIIECCHI,
WCTOJIb3YS 3aKOH COXPAHECHUSI YHEPrUHU, 3aKOH BCEMUPHOIO TITOTCHUS, MPUHIIUIT
CyINEpIIO3ULIMU CUJI, MPUHUHUI OTHOCUTENbHOCTH [anmuies, 3akoHbl HbroTOHA,
3aKOH COXPAHEHHS HUMIIyJIbca, TEOPEMY O KMHETUYECKOW SHepruu, 3akoH ['yka,
3aKk0H bepHymn, 3aKOHBI OTpa)K€HUS W TPEIOMJICHHUS CBeTa, (OPMYITy TOHKOMU
JIVH3bI, IUIAHETAPHYIO0 MOJEIb aTOMa, HYKJIOHHYIO MOJIENIb aTOMHOTO sIpa, 3aKOHBI
COXPAaHEHMS 3apsII0OBOIO U MACCOBOI'O YHCEN MPU SACPHBIX PEAKUUSIX, PU ITOM
pa3nuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M €70 MAaTEMAaTHYECKOE BHIPAKCHUE;

CTpPOUTH (PU3UYECKUE MOJEIHU peajbHBIX OOBEKTOB, MPOIECCOB U SIBICHUH,
BBIJICJISITh MPU ITOM CYIIECTBEHHBIE U BTOPOCTEIICHHBIE CBOWCTBA OOBEKTOB,
MPOIIECCOB, SBJICHUM, TPUMEHITh (PUIUYECKUE MOJCIU Jii OOBICHEHUS
($u3HYEeCcKUX MPOIECCOB U pelIeHUsl yueOHbIX 3a/1a4;

OOBSACHATH (PU3UUECKHE SIBJICHUS, MPOIECCHI U CBOWCTBA TEJ, B TOM YHUCIIE B
KOHTEKCTE CHTyallud MPAKTUKO-OPHEHTHUPOBAHHOIO XapakTepa, H pelIaTh
KauyeCTBEHHbIE 33Jaud, B TOM YHCIE TPEOYIOUIME YHUCICHHOrO OLICHUBAHUS
XapaKTEPHBIX 3HAYEHUN (PU3UYECKHX BEIMYUH, IPU 3TOM BBHIOMPATH aIeKBATHYIO
(bu3HYECKYI0 MOJIEb, BBISBIATH MPUYMHHO-CICICTBEHHBIE CBS3U U BHICTPAUBATH
JIOTUYECKYIO LEMOYKY PAaCcCyXJI€HH u3 2—3 IIaroB ¢ OMNOpPOl Ha H3yYECHHBIE
CBOMCTBA (PU3UUYECKUX SIBJICHUMN, (PU3UUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO pelaTh pacu€THBIC 3a/1a4d M0 U3Yy4aeMbIM TeMaM Kypca (pusukw,
BBIOWpast aJeKBAaTHYIO (PU3WYECKYIO MOJIeNb, C WCIOJIb30BAHUEM 3aKOHOB U
dbopMy, CBA3BIBAIOMIMX (PU3UUECKUE BEIMYUHBI, 3aMMCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEIICHHE 3aJlay, BBISBIATH HEAOCTAIOIIUE WIH HM30BITOYHBIE
JaHHble, OOOCHOBBIBaTH BBHIOOp METOJA PEHICHHS 3a/Jayd, HCIOIb30BaTh
CIIPABOYHBIE JJaHHbIE, IPUMEHATh METO/bl aHAIN3a PAa3MEPHOCTEN, MCIOJIb30BAThH
rpaguyeckue  METOJbl  pElIeHHWs]  3aJad, M[POBOJAUTh  MaTeMaTUYECKHE



npeoOpa3oBaHus U PacUEThl, OLICHUBATH PEATUCTUIHOCTD MOTYYEHHOTO 3HAYEHUS
(GU3HYEeCKOW BEIMYUHBI U OMPENEIATh Pa3sMEPHOCTh (PU3NYECKON BEITMYHMHBI,
MOJTyYE€HHOM MPH pelIeHUH 3a/1a4H;

pacno3HaBaThb IPOOJEMBbI, KOTOpPbIE MOMKHO pEUIUTh TMPU  [OMOIIHU
bu3nYecKux METOJ0B, W TMpeasiaraTh OPUEHTUPOBOUHBIA CHOCOO pEIIeHHS, B
ONMCAaHUM  HCCIEAOBAaHUS  pAaClO3HaBaTb  IPOBEPSIEMOE  IPEAIOIOKEHUE
(rumoTte3y), OLIGHMBATh MPABUJIBHOCTh TMOPAAKA TPOBEACHUSA HCCIEIOBAHUS,
UHTEPIPETUPOBATH MOJIYICHHBIN PE3YJIbTAT;

IIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3UUYECKUX SIBJICHUN WM (PU3NIECKUX
CBOMCTB TeJl (M3y4yeHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs! YHEPIHUH,
3aKOHA COXpAHEHUs HMITYJbCa, ACHCTBUE 3aKoHa bepHyn M BO3SHUKHOBEHHE
NOABbEMHOM CHJIBI KpbUIA, 3aBUCUMOCTh Mepuofa KoJeOaHUW MPYKUHHOTO
MasiTHUKa OT MAacChl rpy3a MU KECTKOCTU TPYXKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYJIbl MallbIX KoJieOaHWM, TMPAMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
pasnokeHue Oeoro CBeTa B CIIEKTP, U3YUEHUE CBOMCTB M300paK€HUS B MJIIOCKOM
3epKaje U CBOWCTB M300paKEHUS MpeIMeTa B cOOMparollei JuH3e, HaOIoeHne
CIUIOLIHBIX U JIMHEHYAThIX CHEKTPOB M3Iy4YeHUs1): GOPMYJIHPOBATH MPOBEPSIEMOE
IpeanojoxeHue (TUmoTedy) O BO3MOXKHBIX — pe3yjbTaTax  HaOJIOJICHMUIA,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa o0OpyaoBaHU,
OMMHCBIBATh XOJ OMBITa U (POPMYIIUPOBATEH BEIBOJIBI;

POBOJUTh TIPU HEOOXOIMMOCTH CEPHUIO0 MPSMBIX U3MEPEHUM, OMpenesis
CpelHee 3HAauYeHHWE W3MEpSEMON BEIWYMHBI MW  ONpPENeNisis TMOTPEIIHOCTh
pEe3yJbTaTOB NPSIMBIX HU3MEPEHUM, OOOCHOBBIBATH BHIOOp CMOCO0a H3MEpPEHUs
(M3MEpUTENILHOTO TPUOOpa);

IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIIMYUH (CPEAHSSI CKOPOCTh
U YCKOpEHHE Tella MPH PaBHOYCKOPEHHOM [IBUKEHHH, YCKOPEHHE CBOOOIHOIO
MajeHus, JKECTKOCTh  TPYXHUHBL, KOIPOUIMEHT TPEHUS  CKOJBKCHHS,
MexaHudeckas paboTa M  MOIIHOCTb, YacToTa U MEpUOoJ  KoyieOaHU
MaTEeMaTHYeCKOTO W MPYKUHHOTO  MAasSTHHUKOB, (POKyCHOE  pacCTOsSHHE
coOuparomieid JUH3BI U €€ ONTUYeCKas Cuila, pPaguoaKTUBHBIA (OH) ¢
WCIIOIb30BAaHUEM aHAJIOTOBBIX M HHU(POBBIX MPUOOPOB: OOOCHOBBHIBATH BBHIOOP
METO/Ja HW3MEPEHHMs], IUIAaHUPOBATh HU3MEpPEHHUs, CaMOCTOATEIbHO COOMpATh
OKCIICPUMCHTAJILHYIO ~ YCTaHOBKY,  BBIYHCIIATH  3HAYCHHE  BEJIMYMHBI U
aHAIM3UPOBATh TMOJYUYEHHBIC PE3YyIbTaThl, OILICHHBAs MOTPEIIHOCTh PE3YyJIbTATOB
KOCBEHHBIX U3MEPEHUI;

POBONTH IKCIEPUMEHTAIbHBIC UCCIICIOBAHMS 3aBUCUMOCTEH (U3NIECKUX
BEJIUYMH (3aBUCUMOCTbh IIyTH OT BPEMEHH IPU PABHOYCKOPEHHOM JIBH)KEHHUH Oe€3
HAYaJIbHOW CKOPOCTH, 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBKEHHUS OT CHIIbI
HOPMAJIbHOTO JaBJICHUS, TEPHOJa KOJIeOaHW MaTeMaTHUYeCKOrO0 MasTHHKA OT



JUIMHBl HWUTH, OIpEAeJICHHEe YCKOPEHHS CBOOOAHOrO MaJACHUS, HUCCIECJOBaHHE
M3MEHEHHUS BEJIMYMHBI U HAMPABICHHS WHAYKIIMOHHOTO TOKA, 3aBUCUMOCTH YIJa
OTpaXEHHsST CBEeTa OT YIJla MaJeHHs, yria NpeIoMJIeHUS OT yria NaJeHus
CBETOBOTO Jiyya, HCCIEJOBAaHUE TPEKOB: HW3MEPEHHE OHHEPruu 4YacCTHIbI IO
TopMO3HOMY NyTH (110 ¢oTorpadusiM)): COBMECTHO ¢ yduuTeraeM (OopMyJIupOBaTh
3a/la4y W TUIIOTE3y MCCIEAOBAaHUSA, CAMOCTOSITENLHO IJIAHUPOBATh MCCIIEJOBAHHE,
CaMOCTOSITENIbHO cOOMpaTh AKCHEPUMEHTAIbHYIO YCTAHOBKY, TPEACTABIATH
MOJTyYeHHBIE 3aBUCHUMOCTH (PU3NYECKUX BEIUYMH B BHJAE TaOIHI U TpaduKos,
OILICHUBATh MOTPEITHOCTH, JENATh BHIBOJBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

coOnrofath mpaBuia Oe30mMacHOro TpyjAa Mpu padore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIIBI AEUCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPONCTB M TEXHOJOTUYECKUX TMPOIECCOB C OMOPOM Ha MX OMHCcaHus (B TOM
quCclie: CIUJIOMETP, AATYUKU TIOJO0XKEHHs, PACCTOSIHUS U YCKOPEHUs, pakeTa,
HXOJIOT, OYKH, MEPHCKOM, (oToanmapar, MUKPOCKOI, TEJIECKOI, ONTHYECKUE
CBETOBOJIbI, CIEKTPOCKOI, TO3UMETp, KaMepa BuiibcoHa), MCHONB3ys 3HAHUS O
CBOMCTBax (DU3MYECKUX SIBIICHUU U HEOOXOJMMBbIE (pU3MYecCKrue 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPHUTENBHBIX NPHUOOPOB M TEXHOJOTMYECKUX IMPOLIECCOB IMPH
pelieHnr y4eOHO-TIPAaKTUYECKUX 3a7a4, ONTHYECKHE CXEMBbl JJISl TMOCTPOCHHS
U300pakeHU B IJIOCKOM 3epKalie U coOuparoiieit JuH3e;

OPUBOIUTH MPUMEPHI (HAXOJUTh HH(OPMALIUIO O PUMEPAX) MPAKTUIECKOTO
WCIOJIb30BaHUsA (PU3UYECKUX 3HAHWN B TMOBCETHEBHOW JKM3HM JIJISI 0OECICUYEHUS
0e301acHOCTH MpU OOpallleHUH ¢ NpudopaMu M TEXHUYECKMMHU YCTPOMCTBaMU,
COXpaHEHUs 3J0pOBbsi U COOJIOJACHUS HOPM DJKOJIOTHYECKOrO TIOBEJICHUS B
OKPY’KaroIlen Cpee;

OCYIIECTBIISATH MOUCK HH(pOpMAIK (rU3HUecKoro coaepxanus B Mlutepuere,
CaMOCTOSITENIbHO (HOPMYIHUPYsI TTIOMCKOBBIN 3apoC, HAXOAUTh MYyTH OMPEICICHUS
JIOCTOBEPHOCTH TMOJYyYEeHHONM HH(GOPMAIlMM Ha OCHOBE HMEIOIIUXCS 3HAHUM U
JOTIOJIHUTEIbHBIX HCTOUHUKOB;

MCIIOJIb30BaTh TPHU BBINOJHEHUH YYE€OHBIX 3aJaHU HAay4YHO-TIOMYJIIPHYIO
auTepaTypy (pusmdeckoro coaepikaHus, CIpPaBOYHBbIC MaTepUajbl, PECypChl CETH
WNutepHer, Bnaaerb npuéMamMu KOHCIEKTHPOBAHUS TEKCTa, IPeoOpa3zoBaHUs
uH(pOpMAITKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIC MHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uH(pOpMaIUU U3 HECKOJIBKUX MCTOYHHKOB (PM3MUECKOTO COAEpKaHUS, MyOINYHO
PEACTABISTH PE3yJIbTaThl MPOEKTHON MJIM UCCIIEI0BATENbCKON NEATeIbHOCTH MPU
ATOM TPaMOTHO HCIOJb30BaTh W3YUYCHHBIM MOHATUMHBIA ammapaT H3y4aeMoro



pa3nena (QU3MKA U CONPOBOXKIATh BBICTYIUUICHHE MpE3CHTaluedl ¢ ydéTom
0COOEHHOCTEHN ayJMTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KouuvecTBo yacon DJIeKTPOHHbIE
HaumeHoBaHuUe pa3/ie/ioB U TeM (undgposbie)
Ne n/mm Konrtpoabnubie | IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®usnka u €€ posib B NO3HAHUYN OKPYKAKOIIEr0 MUpPa
1.1 ®du3uka — HayKa 0 IpUpoJie 2
1.2 ®OU3NYECKUE BETUUNHBI 4 3
1.3 EcTecTBeHHO-HAay4HBIN METO/1 MO3HAHUS 2 1
Hroro no pazgeny 8
Pa3nea 2. [leppoHauyanbHble CBeJJeHUs 0 CTPOEHMH BelllecTBa
2.1 Crpoenue BelecTna 2 1
JIBr>KeHne U B3aMMOACHCTBHE YaCTHI]
2.2 4 2
BEIIIECTBA
23 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Hroro no pazgeny 7
Paznen 3. /IBu:keHne U B3auMo/ieiicTBHe Tel
3.1 MexaHn4ecKoe IBUKEHNE 10 2
3.2 HNuepuus, Mmacca, IIOTHOCTh 9 1
3.3 Cura. Bune! cun 15 1 3
Hroro no pazgeny 34
Pasnen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U ra30B
4.1 Hasnenue. [lepenaya nqaBieHus: TBEPAbIMU 5 2




TCJIaMH, XXUAKOCTAMU U ra3aMHu

4.2 JlaBneHue KUAKOCTH 6
43 ATtMocdepHoe naBiaeHHE 5 1
44 JleI/ICTBIfI.e JKAJIKOCTH U Ta3a Ha 12 3
MOTPYKEHHOE B HUX TEJIO

Hroro o pasgemny 28

Pa3znen 5. Pabora u MOIIHOCTB. JHEpPrus
5.1 PabGora 1 MomHOCTH 6 1
52 [IpocTsie MEXaHU3MBI 8 2
53 Mexanuyeckasi SHEpPrus 5

Hroro no pazgeny 19

Pa3nea 6. [lopTopuTte1bH0-00001Ia10 1M I MOYJIb
6.1 [ToBTOpUTENHEHO-00001IAIOIINI MOTYJIb 6

Uroro no pazgeny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KUIIACC

KouanuyecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uu¢poBbIe
Ne ni/m P Kontpoasnbie | IlpakTnueckue (mupp )
NPOrpamMmsl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsbl
Pa3nea 1. TenuioBble siBIeHUSA
1.1 CrpoeHue u cBOlCTBa BeLeCTBA 6
1.2 TemoBbie MPOLECCHI 33 1 6.5
Hroro no pazgeny 39
Pa3nea 2. DiekTpu4ecKkne ¥ MATHUTHBIC SIBJICHHSA
21 DIIEKTPUYECKUE 3apsi/ibl. 3apsyKEHHbIC TeJla 9 |
' U UX B3aNMOJICHCTBUS
2.2 IToCTOSTHHBIN 2IIEKTPUYECKUNA TOK 31 10
2.3 MarHuTHbI€ SIBIEHUS 11 2 4
24 DneKTpoMarHuTHas UHAYKIHS 7 1 1
Hroro no pazgeny 58
Pa3nea 3. [loBropuTe1bH0-00001Ia10 1M I MOAYJIb
3.1 [ToBTOpUTENTHEHO-0000IAFOIINI MOTYJTh 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5




9 KJIACC

KouanuyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Kontpoasnbie | IlpakTnueckue
NPOrpamMmsl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. Mexanuveckne siBJIeHHSA
L1 MexaHu4eckoe IBHKEHUE U CIIOCOOBI €ro 30 4
' OTHCaHUs
1.2 B3aumoneiictBue ten 18
1.3 3aKOHbBI COXPaHEHUs 15 2
Hroro no pazgeny 63
Pa3nen 2. Mexanuveckne KoJieOaHUs U BOJTHBI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 MexaHndeckue BOJIHBL. 3BYK 10 3
Hroro no pazgeny 18
Pazjen 3. DiieKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIEeKTPOMarHuTHOE 1MOJe U 6
' ANEKTPOMArHUTHBIE BOJHBI
Hroro no pazgeny 6
Pa3nen 4. CBeToBbI€ SIBJICHUA
4.1 3aKOHBI pacpOCTPAHEHUS CBETa 2
4.2 JIun3bl 1 onTUyeckue NpuOOPbI

4.3 Paznoxenue 6em0ro cBeTa B CIEKTP




Hroro no pazgeny 16
Pa3zgen 5. KBanToBbIE SIBJIEHUA
5.1 Hcnyckanue 1 NOTIOLIEHNE CBETa aTOMOM 4 1
5.2 Ctpoennie aTOMHOTO siipa 5
53 SAnepHble peakuu 7
Hroro o pasgemny 16
Pa3znen 6. IloBTopuTE 1bHO-0000 1A IIINIT MOYJIb
6.1 Mexannueckue BIeHUsI (TOBTOPUTEIHHO- 6 3
' 0000MIAOLINI MOTYJIb)
62 TemnnoBsie siBICHUS (TTIOBTOPUTEIHHO- 3
' 0000IIAKOIIUI MOIYJIb)
6.3 DNeKTPOMArHUTHEIC SIBIICHUS 3 i
' (TTOBTOPUTENBHO-0000 A0 MOTYITb)
6.4 CBeTOBBIC SABJICHHS (TIOBTOPUTEIIBHO- 1 1
' 0000 A0 MOJTYJIb)
6.5 IToBTOpHUTENBEHO-00001AIOIINI MOTYJIb 4
Hroro mo pazneny 17
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 26.5







IHOYPOYHOE IINTAHUPOBAHMUE
7 KIIACC

Ne
n/n

Tema ypoka

Koaun4yecTBO 4acoB

Bcero

KonTposabHbie
padoThbI

IMpakTnyeckue
padoThI

Jlara
U3ydeHu st

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTesibHbIE

pecypchbl

®duznka — HayKa o npupoje. SABieHus
TIPUPOIBI

duznyeckue ABICHUS

®dusnuecKkue BeIUYUHbL. Pa3MepHOCTD.
®dusnueckue npubdopsl. [lorpentHocTu mpu
NPSMBIX U3MEPEHUIX

Ypok-uccnenosanue "M3mepenue
JIMHENHBIX pa3MEpOB TEJ U IPOMEKYTKOB
BpemeHn"

Jlabopartopnas padota "U3mepenue
00BEMa KHUIKOCTH U TBEPIOrO Tena"

JlabopaTtopHnast pabota "Onpenenenue
pa3MepoB MaJbIX Ted. MeTon psaioB"

Mertoasl HayyHOTrO Mo3HaHus. Onucanue
(bU3NUECKUX SBICHUH ¢ TOMOIIBIO
Mojeen

VYpok-ucciaenoranue "[IpoBepka
TUMNOTE3BI: JaJbHOCTH TMOJIETA [IAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbILE,
yeM OoJIblIIe BICOTA ITycKa"

Ctpoenue BemiecTBa. OMNbITHI,




JOKa3bIBAOIHE JUCKPETHOC CTPOCHUEC
BCIICCTBA

10

JlaGopaTopnas pabota "OueHka quamerpa
aToMa METOJIOM PsI/10B (C UCTIOIb30BaHUEM

¢dotorpaduii)"

11

Ypok-uccnenosanue "Habmronenue
TEIUIOBOTO paciIupeHus ra3oB. OMbITHI 110
0oOHapy>KEHUIO AeHCTBUS CUTT
MOJIEKYJISIPHOTO IPUTSKEHUS"

12

JBuxenne gactuil BemecTsa. Juddysus.
BbpoyHOBCKOE NBUKEHUE

13

VYpoxk-uccnenosanue "Habmonenue n
00BbsICHEHHE OPOYHOBCKOTO ABHUKCHUS U

b dyzun”

14

BzaumMoaelicTBue 4acTHIl BEIIECTBA:
IMPUTAKCHHUE U OTTAJIKUBAHHUC

15

ArperatHbie COCTOSHUS BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSIHUN
BO/JIBI

16

Mexanunueckoe npuxenue. [1yTh,
TPAeKTOPHs, IEPEMEIICHHE

17

PaBHOMEpHOE M HEPAaBHOMEPHOE
neuxeHne. CKopocThb

18

HaxoxJeHne cKkopocTH, IyTH U BPEMEHU
IIPY PaBHOMEPHOM IPSMOJINHEHHOM
JIBI>KEHUU

19

JlabopaTtopHnast pabota "Onpenenenue
CKOPOCTH PaBHOMEPHOTO IBUKEHUS"




['paduku npsIMOIMHENHOTO PAaBHOMEPHOTO

20
JIBUKCHHUSI

71 Pewenue 3agau no reme "Pacuer cpeaneit
ckopocTH"
JlabopaTtopnast pabota "Omnpenenenne

22 CpeIHel CKOPOCTH CKOJIbKEHUs Opycka
WJIM 1IapUKa 10 HAKJIIOHHOM m1ockocTu"

” OTHOCUTENBHOCTH JBWKEHHUS. CllOXKEeHNE
CKOPOCTEH Mpu MapauieTbHOM JIBHKCHUN
[Tomydenue u ananu3 rpadukos

24 3aBUCUMOCTHU ITyTH U CKOPOCTH JABUKEHUS
OT BpEMEHU
Pemenue rpadgudeckux 3agad 1mo TeMe

25 "Mexanuka. PaBHomepHoe
MPSIMOJIMHEITHOE JIBH>KEeHHE"

26 SABneHne nHepuru. 3aKOH HHEPIUHU
B3aumopelicTBre Ten Kak IpUYMHA

7 U3MEHEHUs CKOpocTH. Macca Tena Kak
Mepa UHEPTHOCTH TeJia Mpu
MOCTYNAaTEeIbHOM JIBUYKEHUH

78 VYpoxk-uccaenoranue "CpaBHEeHHE MacC O
B3aUMO/ICHCTBUIO TEN"

29 [I;moTHOCTE BemecTBa

30 JlabopaTtopnast pabota "Omnpenenenue
MJIOTHOCTHU TBEPAOTO Tea"

31 Pewenne 3agau no teme "Macca tena.
II;moTHOCTE BemecTna"”

32 Cwmecu u cruiaBbl. [loBepxHOCTHaS U




JIMHEWHAS TUIOTHOCTh

[TonroroBka Kk KOHTPOJIBHOU pabOTE MO
TeMe "®u3nkKa — HayKa 0 IpPUPOJIE.

33 [TepBoHavaIbHBIE CBEICHHUSI 00 ATOMHO-
MOJICKYJISIPHOM CTPOCHHH BEIIIECTBA.
Mexanuka"

KonrponbHas padora no Teme "duzuka —

34 Hayka o npupoje. [lepBonavanbHbie
CBEJICHHS 00 aTOMHO-MOJICKYJISIPHOM
CTpOeHUH BellecTBa. MexaHuka"

35 Cuna. SIBnenue tsrorenus. Cuiia TSKeCTU

36 N3o6paxenue cui. Pemenue 3amad mo
teme "OnpeaeseHne CUiTbl TSKeCTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec Tena. U3mepenue cui. [[lunamomerp
VYpoxk-uccnenosanue "Habmonenue

39 M3MEHEHHUS CKOPOCTH NpU
B3aUMOJEHCTBUU TeN"

40 Pemenne 3amau no teme "Cuiia ynpyrocTtu.
Bec Tena"

Jlaboparopuas padota "OIBITEHI,

41 JIEMOHCTPUPYIOIINE 3aBUCUMOCTh
pacTsbkeHus (aegopmaim) Npy>KUHbI OT
MPUII0KEHHOMN CUITBI"

42 Cuna tpeHus

43 CrnosxeHnue cuwi. PaBHozelcTByIOIIas cuila

44 Penrenue 3aga4d mo treMme "CraoxxeHue CUi.

PaBHonelicTByrOMmIas cua"




Pemenue 3amau no treme ""B3auMmoneiicTeuie

45
ten. Cuiel B MexaHuke"
Pewmenue 3agau no teme "Cuna tpenus".

46 Ypok-ucciaenoBaHue Mo TemMe
"UccnenoBanne 3aBUCUMOCTH CHITBI
TPEHMSI OT IIOIIAU COIPUKOCHOBEHUS "
JlaGopaTopnas padora "OnbITHl,
JEMOHCTPHUPYIOLINE 3aBUCIMOCTb CHIIBI

47 TPEHUS CKOJIBKEHUS OT CHJIBI IaBJICHUS U
XapakTepa CONpUKaCaIOIIUXCsI
noBepxHocren"

43 Penrenne 3agaud o treme "B3zaumoneincTeue
ten. Cuisl B MexaHuke"

49 KonTponbnas pabota o reme
"Bzaumonenicteue ten"

50 JaBnenue TBEPABIX TN

51 Ypok-3kcriepumeHT "Crioco0s
onpeieNieHus: JaBjeHusl TBepAoro rena'

5) VYpoxk-uccienoanue "3aBUCUMOCTb
JIaBJICHUA raza oT TeMnepaTyps”

53 JlaBneHue KuaKoCTe! U ra30B. 3aKOH
[Tackansa

54 [THeBMaTHYECKHME YCTPOUCTBA

55 3aBUCHMOCTD JaBJICHUS KUIAKOCTH OT
TTyOUHBI

56 I'mnpocraTuyeckuii napagoxc

57 VYpoxk-nipoekT "M3yuenne cooOmaromumuxcs

cocynioB"




Vpok-koHpepenuus "['unpasiuueckue

58 "
MEXaHU3MBI

59 Hcnonb3oBaHuEe BHICOKUX JaBICHUN B
COBPEMEHHBIX TEXHOJIOTHUSX

60 Pemenue 3agau mo teme "JlaBnenue
Kuakoctu"

61 Atmocdepa 3eMiau ¥ MPUYUHBI €€
CYILIECTBOBaHUS

2 Vpoxk-uccnenosanue "[Iposinenue
JeicTBUs aTMOC(EpHOTro AaBIeHUs "

63 W3mepenue atMochepHOro JaBICHHUS.
OnbiT Toppuuennu
3aBUCUMOCTH aTMOC(EPHOTO IABJICHHS OT

64 BBICOTHI HaJ] ypoBHEM Mopsi. [Ipubops! mis
U3MepeHust aTMOC(hepHOro AaBICHUS

65 Bbapomerp-anepoun. AtmocdepHoe
JIaBJICHUE Ha Pa3IMYHBIX BBICOTAX

66 BritankuBaromas cuna. 3akoH Apxumena

67 Penrenue 3aga4d mo reMe "3akoH
Apxumena"
Ypok-uccinenoBanue

68 "DJKcrnepuMeHTalIbHOEe 00HApY)KEHUE
JENCTBUS )KUJIKOCTH U ra3a Ha
MOTPYKEHHOE B HUX Tej0"
JlaGopaTopHnas padora "OnpeneneHue

69 BBITAJIKUBAIOLIEH CHUIIBI, JIEUCTBYIOLIEH HA

TEJI0, MOTPYKEHHOE B )KUJIKOCTh"

70

[1naBanue Ten




JlabopaTtopnast pabota "UccnegoBanue

71 3aBUCUMOCTH Beca Telia B BOJIE OT 00beMa
MOTPYKEHHOU B )KMJIKOCTh 4acTu Tena"

72 BosnyxomnaBanue. [lnaBanue cyios

7 Pemrenune 3ama4g o teme "3akoH
Apxumena. YcioBus 1iaBaHus ten"
Pemenwne 3agau o teme "JlelicTBre

74 KUJKOCTH M Ta3a HAa MOTPY>KEHHOE B HUX
Teno"
Ypok-npoekt "KoHcTpynpoBaHue

75 apeoMeTpa Ui JIOJKU U OIpeIesICHUE
rpy30MOaBEMHOCTH"
[ToaroroBka Kk KOHTPOJILHOM paboTe MO

76 TeMe "JlaBneHue TBEpABIX TEN, KUAKOCTEN
1 ra3zoB"

77 KoHntponbHas paboTa o teme "JlaBienue
TBEPJIbIX TEJ, )KUJIKOCTEN U ra3oB"”

78 Mexanuueckas pabora

79 MomHoCTE

20 Pemenue 3amau Ha onpeneneHue paboThl U
MOIIIHOCTH

81 PaGoTa cuibl TSKECTU U CHITBI TPEHUS

2 Vpok-ucciaegoBanue "PacyéT MoniHoCTH,
pa3BUBaEMOM MPHU MOABEME 110 JIECTHHIIC"

83 [IpocTble MEXaHU3MBI

84 MowmeHnT cuibl. [IpaBuio MOMEHTOB

25 Jlabopartopnas padota "M3ydeHue npaBuia

pbruara i1 IOABUKHOTO U HETIOABHUXKHOT'O




0J10KOB"

86

"30510TOC MPABUIIO" MEXAHUKHU

87

Penrenue 3aga4d mo treMme "3010T0E
npaBuiIo MexaHnuku'" / Beepoccuiickas
poBepoyHas paborta

88

Pemenue 3agau no teme "PaboTa cuibl
TSOKECTH U CHJiTbl TpeHus" / Beepoccuiickas
poBepovHas pabora

89

VYpoxk-npoekt "IIpoekTupoBanue
MIOJIMCIIACTOB € 33JJaHHBIMU ITapaMeTpamu’”

90

Ypok-koudepennus "IIpocteie
MEXaHHU3MBI B OBITY, TEXHHUKE, JKUBBIX
opranuzmax"

91

KoadduimenT monesnoro neicTBus
MPOCTHIX MEXaHU3MOB

92

JlabopaTtopnast pabota "Omnpenenenue
KIIJI mogBM>XHOTO W HETIOIBU>KHOTO
010K0B"

93

MexaHudeckas OHCPIu:. Kunernueckas u
MMOTCHIMAJIbHAA SHCPIruAa

94

3aK0OH COXpaHEHUsI MEXaHUYECKON
SHEPrUn

95

Ypok-3KkcniepuMeHT " IKCIIEpUMEHTATBLHOE
onpeieNieHne N3MEHEHUSI KHHETUYECKOU 1
MOTEHI[UATBLHOM SHEPTUH MPU CKAThIBAHUU
TeJa N0 HAKJIOHHOM IIOCKOCTH"

96

[ToaroroBka K KOHTPOJIBHOI paboTe 1Mo
teme "PaboTa u MomHoCTh. DHEprus"




KonTponbHas pabora no teme "Pabora u

o7 MOIIHOCTb. DHEprus" !

98 PaGota ¢ Tekctamu o Teme )
"MexaHnueckoe IBUKeHue"

99 PaGota c Texctamu o teme "CtpoeHue 1
BenecTna”

100 Pa6ota ¢ Texctamu o Teme "Cuiibl B )
npupoae"

101 Paiiom C TeKCTaMH T10 TevMe "JlaBneHue |
TBEPJBIX TEJN, )KUJIKOCTEN U ra3oB"

102 Pabota c Texctamu 1o Teme "DHeprus. |
[IpocTeie MexaHU3MBI"

OBUIEE KOJIMYECTBO YACOB I10 102 ”

[NPOI'PAMME




8 KVIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acos

Bcero

KonTtpoJubHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHus

DJICKTPOHHBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE NOJIOXKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TEOPUU U UX OIBITHBIE
MIOATBEPKICHHUS

Macca u pazmep aTOMOB M MOJICKYJI

Mopenu TBEpAOrO, JKUIKOTO U
razo00pa3HOro COCTOSIHUM BeleCTBA

VYpok-koupepennus "Kpucrammmaeckue u
amop¢usie Tena. ['paden. [Tomyuenue
HCKYCCTBEHHBIX aJIMa30B"

CMaumuBaHue U KaMWUISIPHOCTD.
[ToBepXHOCTHOE HATSKEHUE

TennoBoe pacIMpeHne U cKaTue

Temnnosoe nBuxeHue. Temmeparypa

TemnepaTypHbI€ IIKaJIbI

BuyTpenHsst aHeprus u cnocoObl eé
HU3MCHCHUA

10

Bupl Teronepenaun

11

VYpok-koupepennus "Mcnonp3oBanue
TEIIOBBIX CBOMCTB BCIICCTB U MAaTCPUAJIOB B
LEeJNsAX dHeprocoepexeHus"

12

KonnuectBo TetioTel. Y neapHas
TEIUIOEMKOCTD




13

VYpok-uccnenoBanue "[IpoBepka runoresbl
JTUHEHHON 3aBUCUMOCTH JIJTMHBI CTOIONKA
KHUJIKOCTU B TEPMOMETPUIECKON TpyOKe OT
TeMneparypsl"

14

YpaBHEeHHE TEIUIOBOTO OasiaHca.
TemooOMeH 1 TEMIIOBOE paBHOBECHE. 3aKOH
Hrrorona—Puxmana

15

Jlaboparopnas padota "HccnenoBanue
SIBJICHUS TETUIOOOMEHA TIPU CMETIIUBAHUHT
XOJIOJHOU U Topsiued BOAbI"

16

Pemenwue 3amgau o teme "TermnooOMeH u
TEIIOBOE paBHOBecHe"

17

JlaGoparopnas pabota "Omnpenenenne
KOJIMYECTBA TEIUIOTHI, MOTYUYEHHOTO BOJOM
[IpH TEIUI00OMEHE C HarpeThIM
METAJUIMYECKUM ITUITUHIPOM"

18

[InaBneHue u oTBepreBaHUE
KPUCTAJIJINYECKUX BEUIECTB. Y A€NIbHAs
TEIUI0Ta IUIABJICHUS

19

Pemrenue 3agay mo reMme "Ilnasnenue u
OTBEpEBAaHUE KPUCTAJUIMYECKUX TeT"

20

JlabopatopHas padora "OnpenencHue
patop p p
yJIeIbHOM TEIUIOTHI IJIaBJICHUS Jibaa"

21

Ypoxk-uccienoanue "CpaBHEHHE MPOILIECCOB
IIABJICHUA KPHUCTANIMYCCKUX TCI U
pasMsArueHus Mpyu HarpeBaHUU aMOpP(HBIX

n

TCII

22

[TapooOpa3zoBaHue U KOHJICHCAITHS.




Hcnapenne

Kunenue. Y nenpHas Temnora
napooOpa3oBaHus. 3aBUCUMOCTh

23 TEMIIEpaTypbl KUIIEHUS OT aTMOc(epHOoro
TABJICHUS

4 Pemenwue 3amau o Teme "IlapooOpa3oBanue
U KunexHue"
Ypok-uccnenosanue "OO0bsiICHEHNE

25 3aBUCHMOCTH TEMIIEPATypPbl KUIIEHUS OT 1
naBieHus"

2% HachIIeHHBIH 1 HEHACHIILEHHbIH T1ap.
BrnaxnocTs Bo3myxa
BitasxxHOCTB BO311yXa U €€ U3MEPECHHUE.

27 JlaGoparopnast pabota "OmnpenencHue 0.5
OTHOCHUTEIILHOM BIIAKHOCTHU BO3ayXxa"

28 Pemrenue 3agay mo teme "BiaaxxnocTts"
Pemenne 3ana4u u aHanu3 cutyanui,

29 CBSI3aHHBIX C SIBJIEHUAMU UCIIAPEHUS U
KOHJICHCAINH

30 DHeprus TOTUIMBaA. Y IebHas TEII0Ta
CropaHus

31 [IpuHIMIIE paGOTHI TEMIOBBIX ABUTaTesIeH

1 [TapoBast TypOuHa. [IBuraTens BHyTPEHHETO
CropaHus

33 KIIJI TermoBoro aBuraTeist

34 Pemenne 3aga4 mo teme "KIIJ] TemoBoro
nsurareis"”

35 Ypok-koHpepeHus "TeroBbie BUTATEITN




Y 3aIliTa OKPY’KaroIIeH cpeabr”

36 TenoBble OTEPU B TETIOCETSIX

37 3aK0H COXpaHEHHUS U MPEBPAICHUS YHEPTUU
B MEXaHUYECKHUX U TEIJIOBBIX MPOIECccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEME

38 "TermoBsic sBncHU. M3MeHeHnE
arperaTHbIX COCTOSIHUI BellecTna"
Kontponbnas pabota no teme "TerioBbie

39 sBJIeHUs1. lI3MeHeHune arperatHbix
COCTOSIHUM BemecTna'

40 DnexTpusanud Tein. [[Ba poaa 3apsiioB
Ypok-uccnenosanue "Hccnegopanue

41 Croco0O0B Pa3IUYHBIX BEIIECTB
HA?JIEKTPU30BbIBATHCS "

4 B3aumopelicTBue 3apsiKeHHBIX Tel. 3aKOH
Kynona
Onexrpuueckoe nojae. Hanpsxk€HHOCTH

43 aneKkTpudeckoro noi. [Ipuanun
CYHEpIO3HUIUU dIEKTPHUECKUX HOJIeH

44 Hocutenu snekTpuyueckux 3apsioB.
DneMeHTapHbIi 3apsa. CTpoeHue atoma

45 3aKOH COXpaHEHHUs NEKTPUUECKOTO 3apsiaa

46 [TpoBOIHUKH, TUATIEKTPUKH U
MOJTYTIPOBOTHUKHU

47 Ypok-koH(pepeHIus "DneKTpu3anis B
HOBCEIHEBHOM XU3HU"

43 Pemienue 3agau no reme "3aKkoH COXpaHEHUS

AJIEKTPUYECKOTro 3apsaa”




Onektpuyeckuii Tok. UcTouHnKn

e ANEKTPUYECKOTO TOKA 1
VYpok-uccnenosanue "HccnegoBanue

50 JEUCTBUA JICKTPUYECKOTO TOJISI Ha 1
MIPOBOJAHUKY U TUAJIEKTPUKU"

51 DNEeKTpUUECKUH TOK B METaJUIax 1

52 DJIEKTPUYECKUIN TOK B )KHIKOCTAX U razax 1

53 DJIeKTpUYecKas Lenb 1

54 Cuna toka. AMnepMerp 1

55 Onexrpuueckoe HanpskeHue. Boabtmerp 1
JlaGoparopnas padota "Coopka u

56 HCIIBITAHUE JIEKTPUYECKON LIETIH 1
MMOCTOSIHHOTO TOKa"

57 3aBUCHUMOCTb CUJIbI TOKA OT HAIPSHKCHMUS. i
3akon Oma 1151 yyacTka [enu
Jlaboparopnas pabdota "UccneqoBanue

53 3aBUCUMOCTH CHUJIbI TOKA, TPOTEKAIOIIETr0 |
4yepe3 pe3ucTop, OT HAMPSIKEHUS Ha
pE3UCTOpE U CONMPOTUBIIEHHUS pe3ucTopa’

59 DNEeKTpUUECKOe CONPOTUBIICHHUE. Y JEIbHOE |
CONPOTHUBJICHUE

60 JlaGoparopnas pabota "Onpenenenue |
YIEIBbHOTO COMPOTUBJICHUS MPOBOJHUKA"

61 Pemrenue 3agad o teme "IneKTpUUECKOE 1
COINPOTHUBJIEHHUE. Y IENBHOE CONPOTUBIIEHUE"

62 Pemrenue 3agad mo teme "3akon Oma" 1

63 [TocnenoBarenbHOE U apajuieIbHOE |

COCOANHCHUA IMTPOBOAHUKOB




64

Jlaboparopunast padota "[IpoBepka npasuiia
CJI0’KEHUs HANIPS)KEHUN ITpU
M0CJIe10BaTEeIbHOM COEIMHEHUU ABYX
pe3uctopon”

65

Pemrenue 3agad mo teme
"TlocnenoBaTenbHOE U TTApaJUIEIBLHOE
COEJIMHEHUS IPOBOJHUKOB"

66

Jlaboparopnas padota "[IpoBepka npasuia
JUISL CUJIBI TOKA MPU NapajuieIbHOM
COEJIMHEHUU Pe3UCTOpoB"

67

Pemienue 3ama4d Ha INPUMCHCHUC 3aKOHA Oma
AJIA PA3JIMYHOro COCAMHCHUS ITPOBOJHUKOB

68

OJ1C u BHyTpeHHEE COMPOTUBIICHHE
UCTOYHHUKA TOKa. 3akoH Oma 11 MOIHOMI
LEenn

69

Pemenue 3agau no reme "I /IC, BHyTpeHHEE
COINPOTHBJIEHUE UCTOYHUKA TOKa. 3akoH Oma
JUTs1 TIOJTHOM 11enu”

70

JlabopaTopnas pabota "Omnpenenenue D/1C
Y BHYTPEHHETO COIIPOTHUBIICHUS HCTOYHUKA
ToKa"

71

[TpaBuna Kupxroda

72

JlaGoparopnas padota "[IpoBepka mpaBui
Kupxroda"

73

VYpok-uccnenosanue "M3yueHue BOibT-
aMIIEPHBIX XapaKTEPUCTUK HEJIMHENHBIX
3JIEMEHTOB"

74

Pabota anexTpuueckoro Toka. MoOmHoCTh




QJICKTPHUYCCKOI'0 TOKa

75

JlaGoparopnast pabota "OmnpenencHue
paboThI U MOLTHOCTH AJIEKTPHUUECKOTO TOKA"

76

3akon JIxxoyns-Jlenna. [Torpeburenu
AJIEKTpHUYECKOro TokKa. KopoTkoe 3amMbIkaHue

77

Ypok-koHpepenus "OO0bsICHEHNE U
MIPUHIINI ACHCTBUS TOMAIIHUX
AJIEKTPOHATPEBATEIBHBIX TPUOOPOB"

78

[ToaroroBka K KOHTPOJILHOM paboTe MO TEME
"OneKkTpudeckue 3apsibl. 3apsyKEHHBIE Tela
U uX B3aumojencTBusl. I1ocToSHHBIN
AJIEKTPUYECKUM TOK"

79

KonTponbHas padbora 1o teme
"DneKkTpudeckue 3apsibl. 3apsyKEHHBIE Tella
U uX B3aumojencTBusl. I1ocToSHHBIN
AJIEKTPUYECKUM TOK"

80

TlocTostHHBIE MAarHUTHL. MarHuTHOE MOJIE
3eMJiId U €ro 3HAaUYEHHE U KU3HU Ha 3eMIie

81

VYpok-uccnenosanue "N3yuenue
MarHUTHOT'O TOJISl TOCTOSTHHBIX MarHUTOB
P UX 00BETUHEHUH U pa3IeICHUN.
Buszyanu3zauus nosist HOCTOSHHBIX MAarHUTOB"

82

OnbiT Dpcrena. MarautHoe 1nose
AJIEKTPUIECKOTO TOKA

&3

OmnbiT AMniepa. MarHuTHOE 110J1€ KaTyIIKH C
TOKOM. [IpMeHEeHNE 21EKTPOMarHuToB B
TEXHUKE

84

Cuna AMmniepa u onpeniefieHue e€




HanpaBJICHUA

Pemenue 3agau no reme "Cuina Amnepa u

85 N
olpezesieHue e€ HalpaBieHus"
DNeKTpOoABUTaTENb TOCTOSTHHOTO TOKA.

86 Hcnonb30BaHue >IeKTPOIBUraTeNeH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE

87 Bcepoccuiickas mpoBepoyHas pabota

88 Bcepoccuiickast mpoBepoyHas pabora

29 Jlaboparopnas padota "M3yuenue neicTBus
MAarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM"

90 Ypok-koupepennus "IIpakTnyeckoe
MIPUMEHEHHUE AIEKTpoABUraTesen"

91 JlabopaTopnas pabora "KoHcTpynpoBanue u
U3y4deHHne paboThl ANEKTPOABUraATENS"

) JlaGoparopnas padota "MUzmepenue KI1/]

? ANEKTPOABUraTeIbHON YCTaHOBKU"

93 OmnbiTel Papanes. 3aKOH AIEKTPOMarHUTHOU
nHaykuuu. [Ipasuiio Jlenna
VYpoxk-uccnenoanue "HUccnenoBanue

94 VM3MEHEHUN 3HAYECHUs] U HAIIPaBIICHUS
WHIYKUHUOHHOTO TOKa"

Pemrenue 3agayd mo teMe "3aKkoH

95 AJIEKTPOMArHUTHON MHAYKIMH. [IpaBuio
Jlenma"

96 OnekrporeHepatop. CriocoObl MOTydeHUs
ANEKTPOIHEPTHH

97 Ypok-koH(pepeHus "IIeKTPOCTaHITUN Ha

BO300HOBJISIEMBIX HCTOYHHKA OHCPTHUH.




[TpoGaemsl sxonoruu. TormuBHBIE
3JIEMEHTHI U JIEKTpoMoOnIn"

KonrpomnbHas padota "DieKkTpoMarHuTHbIE

98 " 1
SIBJICHUS

99 Pa6ota ¢ Texctamu 1o TeMme ""TemioBsie 1
SABJICHUS"
PaboTta ¢ TekcTaMu 110 TEME

100 "DnekTpudeckue 3apsabl. 3apsHKEHHBIE Tena 1
U ¥X B3auMozerncTaue"

101 Pabora ¢ Texcramu 1o Teme "IloCcTOSHHBIM )
AIEKTPUUYECKUN TOK"

102 PaboTta ¢ Texctamu 1o TeMe "MarHuTHbIe 1
SIBJICHUS U DJIEKTPOMAarHuTHast MHIyKIus"

OBLIEE KOJIMYECTBO YACOB I10 102 5

[TPOTPAMME




9 KJIACC

Ne
n/n

Tema ypoka

Koan4decTBo 4acoB

Bcero

KonTtpoJubHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHus

DJICKTPOHHBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Mexanuueckoe ABMKeHUE. MaTepuaibHas
Touka. CriocoObl OnUcaHus
MEXaHUYECKOTO IBH)KEHUS

Cucrema orcueta. OTHOCUTENBHOCTD
MCEXAaHHNYECCKOI'o ABUXKCHUSA

BekropHble BeTMYMHBL, ONIEPALIIH C
BEKTOPAMH, IPOEKIIUH BEKTOPOB

Paanyc-BekTop MaTepuaibHON TOUKH,
IepeMEIIEHUE Ha TUIOCKOCTH

PaBHOMepHOG HpﬂMOHHHeﬁHOG JABHMOXKCHUC

Pemenue 3amgau mo reme "PaBHOMEpHOE
IpSIMOJIMHENHOE JBMKEHuE"

HepaBHOMepHOE NPAMOIUHENHOE
nerkeHue. CpeHsist 1 MTHOBEHHAs
CKOPOCTB TeJIa IIPA HEPABHOMEPHOM
JIBUKCHHUH

JlaGopaTopHnas padora "OnpezneneHue
CpeaHel CKOPOCTH CKOJILKEHHS OpycKa
WY IBVDKEHHS IIApHKa TI0 HAaKJIOHHOM
IUIOCKOCTH"

P ABHOYCKOPCHHOC HpHMOHHHeﬁHOC
JBHXXCHUC. yCKOpeHI/Ie




10

CKopocTh paBHOYCKOPEHHOTO
npsiMoJIMHEHOTro ABMKeHUs. [ paduk
CKOpOCTH

11

Pemenue 3agau no reme "CKopoCTh
PaBHOYCKOPEHHOTO TIPSIMOJIMHEHHOTO
IBIOKeHUT"

12

HepeMemeHI/Ie IIpU paBHOYCKOPCHHOM
HpﬂMOJ’IHHCﬁHOM JBHXXCHHUH

13

JlaGopaTtopnast pabota "Omnpenenenue
YCKOPEHUS TeJa MPU PAaBHOYCKOPSCHHOM
JBUKCHHUH 110 HAKIIOHHOW TIOCKOCTH"

14

Pemenue 3agau no reme "llepemenenue
MIPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
IBIOKeHUN"

15

JlaGopaTopnas pabota "HccienoBanue
3aBHCUMOCTH IyTH OT BPEMEHU NPU
PaBHOYCKOPEHHOM JBM)KEHUU 0€3
HavaJbHOU ckopocTn"

16

['paduueckas MHTEpHIpEeTaLUs YCKOPEHUS,
CKOPOCTH, IPOUJIEHHOTO IyTH H
nepeMeleHus s IpIMOIMHEHHOTO
JIBUKECHUSI

17

Pemenue 3amau o teme "I'paduyeckas
UHTEpIIpEeTalNs YCKOPEHUS, CKOPOCTH,
MIPOMJICHHOTO ITyTH ¥ TIEPEMEIICHHS JIJIsT
MPSIMOJIMHEITHOTO IBM>KEHUS "

18

Yckopenue cBo6ogHOTO nageHust. OMbITHI
lNanunes




Pemenue 3amau o reme "Y ckopenue

19
CBOOOIHOTO MajieHus"

20 JIBukeHue Tena, OpOIIEHHOTO IO YIJIOM K
TOPU3OHTY

21 Pemenue 3agau mo treme "JIprmkeHue Tena,
OpOILIEHHOTO MO YIIIOM K TOPU30HTY"
JlabopaTtopHast pabota "HccnenoBanue

22 JIBIDKEHHUS TeJla, OPOIIEHHOTO TI0JT YTIIOM K
FOpU3OHTY"
Pemenue 3anau o reme "JIBuxkeHue Mo

23 JEHCTBUEM YCKOPEHHSI CBOOOTHOTO
nagexusa"

24 JIBH>KEHME 110 OKPYKHOCTH

75 JInHeHas u yrioBasi CKOPOCTb, IEPUOJ U
4acToTa

26 CKOpOCTh ¥ YCKOPEHHE TPHU ABUKEHUH TIO
OKPY>KHOCTH

7 Pewenue 3agau no teme "JIBrxkeHue mno
OKpY’KHOCTH"
VYpoxk-koupepenuus "Pacno3zHaBanue u

28 npuOIMKEHHOE OTMCAHUE PA3IMIHBIX
BUJIOB MEXAHUYECKOI'O JBUKEHUS"
[ToaroToBKa K KOHTPOJIBHOM paboTe MO

29 TeMe "MexaHu4ecKoe IBHKCHUE U
crocoObl ero onucaxus"
KonTponbhas pabota o Teme

30 "MexaHnyecKoe IBUKEHUE U CIIOCOOBI €ero

onucanus"




31

Ilepseiit 3akoH HeroToHA. Bextop cuitb

Bropoii 3akon HeroToHa.

32 PaBHOelicTBYIOIIAs cuna

1 Tpetnii 3akoH HeroTona. Cynepno3unus
in

34 Cuna ynpyroctu. 3akoH ['yka

35 Penrenne 3agau o teme "Cuina
yrpyroctu"
Jlaboparopnas padota "HccnenoBanue

16 3aBUCUMOCTHU CUJIbl YIPYTOCTH,
BO3HHUKAIOIIEH B IPYKHUHE, OT CTEIICHU
nedopmanuu npykuHb"

37 Cuna tpenusi. Koappumnuent tpenus

18 JlaGopatopHnas padora "OnpezneneHue
Kod(duUIIMeHTa TPEHUS CKOJIbKEHUS "
JlabopaTtopnast pabota "UccnegoBanue

39 3aBUCUMOCTHU CWJIbI TPEHUS CKOJIBKEHUSI OT
CUJIbl HOPMAJILHOTO J1aBJICHUS"

40 JIBuKeHue Tel 1Mo OKPY>KHOCTH 0]
JIEWCTBHEM HECKOIBKUX CHIT

41 3akoH bepHyIu u noIbEMHAs CHUila Kpbuia
Ypok-kouhepennus "CoBpeMeHHbBIE
JeTaTeNbHbIE anmnaparel, cyia Ha

42 MOJBOJHBIX KPbUIbSIX, AaHTUKPBLIO HA
CKOPOCTHBIX aBTOMOOUISX. [IBMKeHHE
Moe3/1a Ha MarHUTHOM mojyike"

43 Cuna TsKeCTH M 3aKOH BCEMUPHOTO

TATOTCHUA




JIBrKeHne Tea BOKPYT I'PaBUTALMIOHHOIO

4 ueHTpa. [lepBast kocMuuyeckas CKOpOCTh

45 Hesecomocts u neperpysku

46 PaBHOBecHe MaTepuaIbHOM TOYKH.
AOGconoTHO TBEPIOE TEIIO

47 MowmeHT cuisl. [IpaBuno MOMEHTOB

43 VYpoxk-uccnenoanue "OnpeneseHue
LEHTPA TSHKECTU PA3IMYHBIX TET"
Nmnynec Tena. IsMeHeHHe UMITyIbCa.

49 HMitysnbsc cuiibl. YIIpYroe v HEyIpyroe
B3aMMOJEHCTBUE

50 3aKOHbBI U3MEHEHUS U COXPAaHEHUS
UMITyJIbCa

51 PeaktuBHOE NBHKEHUE
Penrenue 3aga4d mo reMe "3akoH

52 COXpaHEHHUs UMITyJibca. PeakTuBHOE
nBmKeHue"

53 Mexanuueckas paboTa 1 MOIIHOCTh

54 PaboTa cuiibl TAKECTH, CHIIbI YIIPYTOCTH U
CHUJIBI TPEHUS
JlaGopaTopHnas pabora "OnpezneneHue

55 paloThI CUJIBI TPEHUS ITPU PABHOMEPHOM
JBIKCHHUHM TeJa 110 TOPU30HTAIbHON
nosepxHoctu"

56 CBsI3b 5HEPTUM U PaOOTHI
JlabopaTtopHnast pabota "Onpenenenue

57 paboOTHI CHIIBI YIPYTOCTH MPH OABEME

Tpy3a € UCIOJIb30BAHUECM HCIIOABUIKHOT'O U




IMOABMKHOTO 0JI0KOB"

58

IloTeHumanbHas SHEPIrust

59

Kunernueckas sneprus. Teopema o
KMHETUYECKON YHEPTUn

60

3aKOH NU3MEHEHMSI U COXPAHEHUS
MEXaHUYECKON YHEPrUun

61

Penrenne 3agauy mo teMe "3aKOHBI
W3MEHEHUS U COXpAaHEHHUS MEXaHUYECKOU
sHeprun"

62

[TonroroBka Kk KOHTPOJIBHOU paboTe MO
TeMe "B3anMoaeicTBUE Tel. 3aKOHEI
coxpaHeHus"

63

KonTponbnas paborta o reme
"BzauMopaencTsue Teil. 3aKOHEI
coxpaHeHus"

64

KomnebarensHoe nemxenne. OCHOBHBIE
XapaKTEePUCTUKU KOJIeOaHUM: IEPHO/I,
4acToTa, aMILTUTY1a

65

MaTteMaTHyecKHil 1 Npy>KMHHBIN
MasTHHKH. JlabopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH MIEpHOJA

KOJIeOaHUH TPy3a HAa HUTH OT JUIMHBI HUTH"

0.5

66

JlabopaTtopHnast pabota "HccnenoBanue
3aBHCHMOCTH Mepro/ia KoneOaHui
IPYXKUHHOT'O MasiTHUKA OT Macchl rpysa”

67

FapMOHI/I‘ICCKI/Ie KoJIeOaHMS

68

JlaGopartopnas pabota "M3mepenue
YCKOpEHUsI CBOOOTHOTO MaieHus"




69

3aryxaromue konebanus. BeIHy X /1eHHbIE
koJiebanus. Pesonanc

70

HpCBpaH_IeHI/IC OHCPIruu 1npu
K0JIEOATEIbHOM JABHXCHHUHU

71

VYpox-uccnenosanue "[Ipoepka
HE3aBHCHMOCTH IEPUOJIa KOJIeOaHH
rpy3a, MOJIBEIIEHHOTO K JICHTE, OT MaCChI

rpysa"

72

MexaHnndeckne BOJIHBL: POAOJIBHBIE U
MIOIIEPEYHBIE

73

CBoiicTBa MeXaHU4ECKUX BOJIH. J[imnHa
BOJIHBI 1 CKOPOCTb €€ pactpOCTpaHECHUS

74

Ypok-uccnenosanue "Habnronenue
uHTepdepeHn u TudpaKIud BOJIH HA
MIOBEPXHOCTHU BOJBI"

75

VYpoxk-koHpepennus "MexaHudecKkue
BOJIHBI B TBEpAOM Teie. CelicMuyeckue
BOJIHBI"

76

3Byk. PacnipocTpanenue u oTpaxeHue
3ByKa

77

Pemenne 3agau o reme "3ByK"

78

Ypok-uccienoBanue
"DKCIIEpUMEHTAILHOE OTPEICTICHUE
TPAaHUIL] YACTOTHI CIBIIIMMBIX 3BYKOBBIX
Kosiebanuit"

79

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKHUI pe30HaHC.

80

VYpoxk-uccnenosanue "Habmonenue n




00BsICHEHUE aKyCTUYECKOro pe3oHaHca"

Nudpassyk u ynerpa3Byk. Kondepenmms

81 "Hcnonp30BaHue yapTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"

2 DJIEKTPOMArHuTHOE TOJIE U
AIIEKTPOMAarHUTHBIE BOJIHbI

83 CBolCcTBa 2JIEKTPOMAarHUTHBIX BOJTH
VYpoxk-koudepennus "llkana
AJIEKTPOMAarHUTHBIX BOJIH. Mcnionb3oBaHue

84 AJIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM
cBa3u. Pannonokanusa. Kocmuueckas cBA3b
"

25 Pemenue 3a1au Ha onpeereHre 4acTOThI
U JUIMHBI YJIEKTPOMArHUTHOM BOJIHBI

26 DneKTpoMarHuTHas MPUpPOa CBETa.
CkopocTh cBETa

27 BosHOBBIE CBOIICTBA CBETA:
uHTEephEepeHIs U AUPPaKIIL

28 JlyueBas Mozienb CBETa U T€OMETpUYECKas
onTuka. MIcTouHuKM cBEeTa

29 [IpssMonuHENHOE pacIpOCTPAHEHHUE CBETA.
3armenus Connua u JIyHsl

90 3akoH oTpaxeHus ceera. [nockoe 3epkano

01 [TocTpoenue n3o0paxeHuH,
c(hOpMHUPOBAHHBIX 3ePKATIOM

9 [Ipenomiienne cBeTa. 3aKOH MPETOMIICHHUS
csera. [lonHoe oTpakeHue cBeTa.

93 Jlaboparopuas padota "HccnenoBanue




3aBUCUMOCTH yIJla IPEIOMIICHHS OT yIJia
NaJieHHsI CBETOBOTO JIyda Ha TpaHUIIe
«BO31yX-CTEKIO»"

VYpok-uccnenoBanue "AHaNU3 U

o4 00BsICHEHUE ONTUYECKOr0 MUpaxa"
Ypok-koHpepenmus "Hcnonb3oBanue

95 MOJIHOT'O BHYTPEHHETO OTPaKeHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"

96 Jlunza, X0 mydei B TMH3E

97 ®opmyJsia TOHKOH JINH3BI
JlabopaTopHnast pabota "OnpeneneHue

98 (hOKYCHOTO PaCCTOSTHHS M OTITUYECKOU
CHJTBI COOMpArOIIel JTHH3HI"

99 [TomydeHnne n300paxeHui ¢ TOMOIIHIO
coOuparoIIeil 1 paccenBarOIICH JIMH3
Ypox-koudepenuus "[Ipuniun geiicTBus

100 ONTUYECKUX MPUOOPOB (MUKPOCKOIL,
Teneckor, ¢oToamnmnapar)"

101 ['ma3 kak ontuyeckas cucreMa.
brnu3opyKkocTs U 1aIbHO30PKOCTH
Pasnoxxenue 6enoro cBeTa B CIIEKTP.

102 Onbitel HetoToHa. CrioxeHue
CIEKTpaJIbHBIX I[BETOB. Jluciepcus cBeTa
VYpoxk-npaktukym "HaGmonenue u

103 00BSICHEHHUE OIBITOB IO PA3JI0KEHHUIO
Oenoro ceta B criektp. [lonyuenue Genoro
1IBETa MPH CJIO0KEHUU 1IBETOB"

104 Omnbitel Pe3epdopnaa u nuanetapHas




MOJIeNIb aToMa

IToctynatel bopa. Moneins aroma bopa.

105 HcnyckaHue U MOTJIOLEHUE CBETa aTOMOM.

106 KBantbl. JInHeWyaTbie CIEKTPBI
VYpok-npaktukym "Habnronenue

107 CIUIOLIHBIX U JUHEHYATBIX CIIEKTPOB
W3JIyYEHHS U UCITyCKaHUs"

108 PannoaktuBHOCTh. Anb(ha-, 6eTa- u
ramma-u3iIy4eHus

109 Crpoenue aTomHoro siapa. Hyknonnas
MOJIeTTb aTOMHOTO si/ipa

110 PannoaktuBHbIe IpeBpanieHus. M3oTonsl

111 [Tepuon nmonypacnana
VYpoxk-konpepenuus "JleiictBue

112 PaZMOaKTUBHBIX U3TyYEHUI Ha KUBBIE
OpraHu3Mbl. 3aluTa OT PaJuO0aKTUBHOIO
n3nyuyeHus"

113 SnepHble peakunu. 3aKOHbI COXPAHEHUS
3apsAA0BOr0 U MacCOBOTO YHCET

114 DHeprus CBsI3U aTOMHBIX sifiep. CBs3b
MAacchl U DHEPTUH

115 Pemenue 3agau no teme "SnepHoie
peakuuu. JHeprus CBsizu"

116 Peaknuu cuHTe3a 1 AeneHus saep.
HcTounuku 3Heprun CoaHua v 3BE31
Ypok-koubepennus " nepHas

117 SHEPTETHKA. DKOJOTUUECKHE TPOOIeMBI

A71epHON SHEpreTHKH"




118

[TonroroBka Kk KOHTPOJIBHOU paboTe 1O
teme "Kosebauud u BoaHBL. CBETOBEIE U
KBaHTOBELIE ABICHUA"

119

Kontponbnas padota o teme "Konebanwust
1 BOJIHBL. CBETOBBIC M KBAHTOBBIC
siBJIeHUS "

120

Pemienne pacueTHbIX 1O TEMe
"MexaHnuecKkoe IBUKeHue"

121

PemeHHe paC‘—IeTHI)IX U KAUYCCTBCHHBIX
3amay oo teme ""B3aumoneiicteue ten"

122

Pemienne pacueTHbIX U KaUE€CTBEHHBIX
3a7a4 Mo TeMe "3aKOHbI COXPAaHECHUS
SHEPruu U UMITysbca"

123

JlabopatopHbie pabOTHI 1O TEME
"MexaHnyecKoe IBUKeHue"

124

JlaGopaTopnbie pabOTHI IO TEME
"B3aumoneiictBue ten"

125

Jlaboparopusie padotsl o Teme "IIpocTeie
MEXaHU3MBI"

126

Pemenne PaACUCTHBIX U KaUCCTBCHHBIX
3a1ay4 no teme "TeruioBsle npouecchl”

127

Pemienne pacueTHbIX U KaUE€CTBEHHBIX
3a1ad4 1o reMme "BiakxHocTs"

128

Pemenne pac4eTHBIX M KAYECTBEHHBIX
3aga4 o Teme "KIIJ] TeroBbx
nBurareen"

129

Pemenrie pacueTHBIX U KaY€CTBEHHBIX
3a7a4 1Mo TeMe ""3aKOHBI ITIOCTOSTHHOTO




TOoKa"

Pemenne PaCUCTHBIX U KaUCCTBCHHBIX

130 3aznay no teme "KIIJ] anexkrpoycraHoBok” 1

131 JlabopaTtopnbie paboThI MO TeMe "3aKOHBI 1
MTOCTOSTHHOTO TOKa"

132 JlabopatopHbie pabOTHI 1O TEME i
"CBeToBbI€ sBICHUS"

133 Pa6ora ¢ Tekcramu 1o Teme "3aKOHBI |
COXpaHEHHMsI B MEXaHHUKe"

134 Pa6ora ¢ Texctamu o Teme "Konebanus u |
BOJIHBI"

135 Pa6ora ¢ Texcramu o Teme "CBeTOBBIC |
SIBJICHUSA"

136 Pabora ¢ Tekctamu 1o Teme "KBanToBas u )
snepHas pu3uka"

OBHIEE KOJIMYECTBO HACOB I10 136 245

[NPOI'PAMME







IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUS
OCHOBHOM OBPA30BATEJLHOM ITIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS

7 KIIACC

Kon
MpoBePAEMOro
pe3yJbTarTa

1.1

IIpoBepsiemble npeIMeTHBIE Pe3yabTATBI 0CBOCHHS OCHOBHOM
00pa3oBaTeILHON NPOrPAMMbI OCHOBHOTI'0 00111er0 00pa30BaHus

HCIIOJIb30BATh U3YUCHHBIC ITIOHATHUS

1.2

pasiindaTh ABJICHHUSA IO OIMMCAHHIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC (I)I/I3I/I‘leCKOe SABJICHHUC

1.3

pacrno3HaBaThb  HPOSIBIEHHWE  U3YyUEHHbIX  (U3MUECKUX  SBIEHUI B
OKpY’KalollleM MHUpE, B TOM 4ucje (U3NYECKUE SBJICHUS B MPUPOIE, NPU
9TOM TEPeBOJUTh TPAKTHYECKYI0 3amady B Yy4eOHYIO, BBIIEIATH
CyLIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3HUUECKUX SBICHUN

1.4

OINKCHIBAaTh M3yUYEHHBIE CBOMCTBA TNl M (PU3NYECKUE SBICHHSA, UCIOIB3YS
¢u3znueckue  BEJIMYMHBL, TPU  ONHWCAHUU TPABWIbHO  TPAKTOBATh
(GU3NYECKHU CMBICI UCTIONB3YEMBIX BEJIMYUH, UX 0003HAYCHHS U €IMHUIIBI
(U3NYEeCKUX BENWYHMH, HAXOAUTh (HOPMYJIBI, CBS3BIBAIOIIME JAHHYIO
(GbuU3MYECKyI0 BEIMYUHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH

1.5

XapaKTCPpHU30BaATh CBOMCTBa TCII, (1)I/ISI/IT-ICCKI/I€ ABJICHUA W TIPOLCCCHI,
HCIIOJIb3YS HU3YYCHHBIC 3aKOHBI, npu 9TOM JaBaThb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3dKOHa 1 3allMChIBATHb €T'0 MATEMATHUYCCKOC BBIPAKCHHUC

1.6

OOBCHATD (PU3UYECKHE SABJICHHUSI, IPOLIECCH] M CBOMCTBA TEJ, B TOM YUCIIE U
B KOHTEKCTE CUTyallul MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYHHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH 00BACHEHHE U3 1 — 2 JTOrMYecKux
11aroB ¢ Oomopoil Ha 1 — 2 W3yuyeHHBIX CBOMCTBA (DU3UYECKHUX SIBICHUM,
(GU3NYEeCKUX 3aKOHA WIN 3aKOHOMEPHOCTH

1.7

pemath pacdy€THble 3agaud B |1 — 2 ;geicTBUs, HMCMONb3ys 3aKOHBI U
¢dopmynbl, CBs3bIBalOIIME (DU3MUYECKUE BEJIWYMHBI: Ha OCHOBE aHaIU3a
YCIIOBHA 3aJjaul 3alMChIBaTh KPATKOE YCIOBHE, MOJACTABIATh (PU3UUECKUE
BEJIMYUHBI B (OPMYyJIbl M INPOBOAMUTH DPACUETHI, HAXOAWUTH CIPABOYHBIC
JaHHbIE, HEOOXOIUMBIE ISl peuleHHs 3a7ad, OLEHUBATh PEaTUCTUYHOCTH
MIOJIy4E€HHOM (PU3UUECKON BETUUNHBI

1.8

pacmo3HaBaTh MOPOOJIEMBI, KOTOPbIE MOXHO pPEIIUTh MPH MOMOIIU
(u3MYECKUX METOJOB, B ONMHUCAHWU UCCIIETOBAHUS BBIIEISATH MPOBEPSIEMOE
MIPEANONI0KEeHNE (TUTIOTE3Y), pa3audaTh U UHTEPIPETHPOBATH MOTYUCHHBIN
pe3yibTaT, HaXOJuTh OIIMOKM B XOJI€ OMbBITA, JEJIaTh BBIBOABLI IO €ro




pe3ynbTataM

1.9

MIPOBOJUTDH OTBITHI 10 HAOTIOACHUIO (PU3NUECKUX SABICHUHA MIN (PU3NIECKUX
CBOWCTB Ten: (hOPMYJIUPOBATh IPOBEPSIEMbIE IMPEINOIOKEHUS, COOUPAThH
YCTQHOBKY M3 IPEIOKEHHOTO OO0OPYIOBAaHUS, 3alMCHIBATH XOJ OIBITA W
(hopMynUpOBaTh BBIBOIBI

1.10

BBIMIOJIHATH TPSIMBIE H3MEPEHUSI C HUCIOJIb30BAHUEM aHAJOTOBBIX U
nuppoBbIX MPUOOPOB, 3aMHMCHIBATH TOKa3aHUs MOPUOOPOB C YUYETOM
3aIaHHON a0COJTFOTHOM MOTPEIIHOCTH U3MEPEHUI

MIPOBOAMTH HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMYUHBI OT
ApPYrol € UCIOJIB30BAaHUEM IMPSAMBIX HU3MEPEHMH, ydacTBOBAaThb B
IUIAHUPOBAaHUM  y4e€OHOrO  HCCIIEIOBAaHMs, COOMpaTh YCTAHOBKY U
BBINOJIHATh M3MEPEHMs, ClIeAys INPEeAJoKEHHOMY IUIaHy, (pUKCUpOBaTh
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYUH B BHUJE
NPEUIOKEHHBIX TAaOMUI] W TpauKOB, JAENaTh BBIBOABI IO pe3yJbTaTaM
HCCIIEOBaHUS

1.12

MPOBOANTh KOCBEHHBbIE H3MEpeHHs (U3MYECKUX BEIUYMH, CIeays
MPEIJIOKEHHOW WHCTPYKUMU: TpU BBIMOJIHEHUM HW3MEpEHUil cobuparth
SKCIIEPUMEHTAJIHYI0 YCTAHOBKY W BBIUHCIATH 3HAUYEHUE HCKOMOU
BEJINYMHBI

1.13

COOJIIO/IaTh MpaBHJIa TEXHUKH O€30ITacCHOCTH MPH padoTe ¢ 1abopaTOPHBIM
0o0opy10BaHHEM

1.14

yKa3bIBaTh NPUHLMUIBI JEHCTBUS NPUOOPOB M TEXHUUYECKHUX YCTPOWCTB,
XapaKTepu30BaTh NPUHLUIBI  JEHCTBUS  W3YYCHHBIX MPUOOPOB U
TEXHUYECKHUX YCTPOWCTB C MOMOIIBIO WX OMUCAHUS, UCTOJIb3Yys 3HAHUS O
CBOMCTBax (HYU3MYECKUX SIBIICHUH W HEOOXOAMMBbIC (PU3HUECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOANUTH  NpUMEpPHl  (HAXOAWTh  HMHQOpPMAIMIO O  MpPHUMEpax)
MPAaKTUYECKOTO HCIOJIb30BaHUs (DH3MUECKUX 3HAHWH B IOBCEIHEBHOU
KU3HH JIJIs1 oOecTieueHusi 0€30MacHOCTH TPU OOpalieHuu ¢ IpudopamMu 1
TEXHUYECKHUMH yCTPOMCTBAMHM, COXPAHCHHUS 37JOPOBBS M COOJIOACHUS HOPM
HKOJIOTUYECKOTO ITOBE/ICHUS B OKPYXKAIOILEH cpene

1.16

OCYILECTBIIATh OTOOpP MCTOYHMKOB HH(popManuun B cetu VHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3aIlPOCOM, HA OCHOBE MMEIOIIUXCS
3HAaHUH n HYTéM CpaBHCHHA  Pa3JIMYHBIX HCTOYHUKOB BBIACIIATH
UHPOpPMALIMIO, KOTOpasi SBJISETCS MNPOTUBOPEUMBOMHMIN MOXKET OBITH
HEJIOCTOBEPHOU

1.17

WCIIOJIb30BaTh IPHU BBHINOJHEHUH YYEOHBIX 3aJaHUl HAyYHOIOMYJISPHYIO
JTUTEpaTypy (PU3NYECKOr0 COAEpPKaHUS, CIIPABOUHbIE MAaTEpPHAJIbI, PECYPCHI
cetu HrepHeTr, BnaaeTb NpuUEMaMM KOHCIEKTHPOBAHUSA  TEKCTa,
npeodpa3zoBaHus HHPOPMALIUU U3 OAHOM 3HAKOBOM CUCTEMBI B JPYTYIO

1.18

CO3/1aBaTh COOCTBEHHbIE KPaTKHUE MUCbMEHHBIE M YCTHbIE COOOIIEHUS Ha
OCHOBE 2 — 3 HCTOYHUKOB MH(pOpMALNUU (PU3UUECKOTO COAEPKAHUS, B TOM




YHUCIe MyOJIMYHO JeNaTh KPaTKUE COOOIIEHHS O pe3ybTaTaX MPOSKTOB WIIN
y4eOHBIX HCCIIEIOBAaHUM, MPU HTOM TPAMOTHO HCIOJIb30BaTh H3YyUYECHHBIN
MOHSATHMHBIN ammapaT Kypca (U3UKHU, COMPOBOXKAATH BBICTYIUICHHE
Npe3eHTaluen

1.19

IIpY  BBIIOJHEHUH YYEOHBIX IPOEKTOB U HCCIEJOBAaHUI paclpeieisiTh
0053aHHOCTH B TPYIIlE B COOTBETCTBUU C TOCTaBJICHHBIMU 3aJa4aMH,
CICAUTH 3a BBIIOJHEHUEM IUIAHA JCHCTBUM, aJeKBAaTHO OLCHUBATH
COOCTBEHHBIM  BKJIQJ] B  JIEATEJIBHOCTh  IPYyMIbI,  BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aMMOJEHCTBUE, YUUTHIBAsI MHEHUE OKPYKaIOIINX

8 KUIACC

Kon
NpoBePsIEMOT0
pe3yjabTarta

1.1

IIpoBepsiemble npeIMeTHbIE Pe3yabTATHI 0CBOEHHSI OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

HUCIIOJIb30BaTh IMOHATHA

1.2

pa3nuuaTh SBJIECHUS O ONUCAHMIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBJICHUE

1.3

pacrmo3HaBaTh  NPOSIBICHHE  U3YyUEHHbIX  (PU3MUECKUX  SIBICHUI B
OKpY’KalollleM MHUpe, B TOM 4Hcie (U3UUECKUE SIBICHUS B MPHUPOJE, MPH
9TOM NEpeBOJUTh TMPAKTUYECKYH 3afadyy B Yy4eOHYI0, BBIIEIATH
CYILLIECTBEHHbIE CBOICTBA (IIPU3HAKU) GU3NYECKUX SIBJICHUN

1.4

OIUCHIBATh M3YYCHHBIE CBOWCTBA Tel U (PM3NYECKHE SBICHUS, HCIIONB3YS
¢u3nyeckue  BEIMYMHBI, [PU  ONUCAHUU  MPABUIBHO  TPAKTOBAThH
(Gu3n4ecKuil CMBICT HUCMOJIb3YEMBbIX BEJINYHMH, OOO3HAUEHHS] U EIUHUIIBI
(¢u3MyecKUx BEIUYMH, HAaXOJIUTh (OPMyIbI, CBSA3BIBAIOIINE JIAHHYIO
(U3NYECKyI0 BETMYMHY C JPYTMMH BEJIHMYMHAMH, CTPOUTH TpaduKu
W3YyYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKUe SBJICHHUS U TPOLECCHI,
WCMOJIb3ySl  M3YYEHHBIE 3aKOHbl, MpPH OTOM JaBaTb CIIOBECHYIO
(hOpMyJTHPOBKY 3aKOHA M 3aIMHCHIBATH €T0 MATEMATHICCKOE BRIPAKCHUE

1.6

OOBICHATh (PU3MUECKUE TPOLECCHl U CBOICTBAa Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTyalUil MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
MIPUYUHHO-CJIEICTBEHHBIE CBS3U, CTPOUTH 00BsACHEHUE U3 1 — 2 JTOrn4ecKux
[IaroB ¢ MOMOIIBI0 1 — 2 HM3Y4YEHHBIX CBOWCTBA (PU3UYECKUX SIBICHHM,
($U3NIEeCKUX 3aKOHA W 3aKOHOMEPHOCTH

1.7

pemath pacy€THble 3agaud B 2 — 3 JAEMCTBUS, HCMONB3ysS 3aKOHBI U
dbopmynbl, cBs3bIBalOImKE (HU3MYECKUE BEIUYHHBL HAa OCHOBE aHaIW3a
YCJIOBUA 3aJadud 3alrCbIBATh KPATKOC YCJIOBHUEC, BBIABIATL HEAOCTATOK
JaHHBIX JJIs1 pelIeHWs 3aJauyd, BBHIOMpPATh 3aKOHBI M (HOPMYIIBL,
HeoOXonuMble Ui €€ pelleHHsi, NPOBOAMTH pPAacu€Thl U CpPaBHUBATH




IMOJIYYCHHOC 3HAYCHHC (1)PI3H‘~I€CKOI>1 BCJINYUHBI C U3BCCTHBIMU JaHHBIMU

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO pPEIIUTh IPH I[TOMOIIU
(U3NYEeCKUX METO/OB, HCIOJb3Yysl ONHMCAHUE HCCIECIOBAHUSA, BBIICIAThH
MIPOBEPSIEMOE  MPEATOI0KEHUE, OLCHUBATh IPABUIBHOCTh  MOPSIAKA
IIPOBEJICHUS UCCIIEIOBAHMUS, J€JIaTh BBIBOIbI

1.9

MIPOBOJUTH OTMBITHI 10 HAOTIOACHUIO (PU3NUECKUX SABICHUH MIN (PU3NIECKUX
CBOWCTB Ten: (hOPMYJIUPOBATh IPOBEPSIEMbIE IMPEINOIOKEHUS, COOUPAThH
YCTaHOBKY M3 NPEMJIONKEHHOrO 00OpYIOBaHMS, ONMUCHIBATH XOJ| OINBITA U
(hopMynUpOBaTh BBIBOIBI

1.10

BBHITIOJHATH MPSIMbIE U3MEPEHUS C MCIOIh30BAHHEM aHAJIOTOBBIX MPHOOPOB
U IaTYUKOB (PU3MYECKUX BEJIMYMH, CPABHHUBATH PE3YyJbTaThl U3MEPEHHM C
y4€TOM 33JaHHOM a0COIOTHOM MOrPEeUTHOCTH

1.11

MIPOBOAMTH HCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOW (PU3NYECKOI BEIMUYUHBI OT
ApPYyrol ¢  HUCHOJB30BAaHMEM  IPSIMBIX  M3MEPEHMI:  IIJIAHUPOBATh
UCClIeIOBaHUE, COOMpaTh YCTAaHOBKY M BBIINOJHATH W3MEPEHUs, CIEAys
NpeUIO)KEHHOMY — IJIaHy, (UKCHpOBaTh  pe3yJbTaThl  MOJyYEHHOMH
3aBHCHUMOCTH B BHUJI€ TaOJIUI U TPaQUKOB, J€JIaTh BHIBOJBI 110 pe3yJbTaTaM
UCCIEI0BaHUS

1.12

MPOBOANTHh KOCBEHHBIE M3MEpPEHUs (HU3MUYECKUX BEIUYUH: TUIAHUPOBATH
U3MEpeHusi, CcoOupaTh  HAKCIEPUMEHTAIbHYIO  YCTAHOBKY,  CIEAys
MIPEIJI0’KEHHOM MHCTPYKIIMHU, U BBIYUCIISATH 3HAUYCHUE BEJIMYMHBI

1.13

coOIIOIaTh MpaBHiIa TEXHUKH 0€301acHOCTH MpH padboTe ¢ 1abopaTOPHBIM
o0opyoBaHHEM

1.14

XapaKTepu30BaTh TMPHHIMIBI  JEHCTBHUS  M3YYEHHBIX IPUOOPOB U
TEXHUYECKHX YCTPOWCTB C ONMOPOM HA WX OMUCAHMS, UCIOIB3YS 3HAHHS O
CBOWCTBaX  (U3MYECKUX SBICHUA ©  HEOOXOIWMBIE  (U3HUECKHUE
3aKOHOMEPHOCTH

1.15

PacCiio3HaBaTb IIPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa H  HU3MCPUTCIILHLIC
HpI/I60pI>I mo cCxeéMaM " CXCMATHYHBIM PpHCYHKaM, COCTaBJIATH CXCMbI
QJICKTPHUYCCKUX ueneﬁ C oCJacaA0BaTCIbHBIM u napajijiCJIbHbIM
COCAUHCHUCM BJICMCHTOB, pa3jindad YCJIOBHBLIC 0003HAYECHHST DIIEMEHTOB
QJICKTPHUUYCCKUX I.[el'[eﬁ

1.16

NPUBOAUTH  TpUMEpPbl  (HaxoauTh  MHPOPMAIMIO O  MpUMEpax)
MPAaKTUYECKOTO HCIOJIB30BaHUS (PU3MUECKUX 3HAHWH B IOBCEIHEBHOU
KHU3HM Ui oOecrieueHus Oe30MacHOCTH MpU OOpalleHuH C MpuOopamu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHS 3JI0OPOBbS U COOJIOICHUST HOPM
9KOJIOTUYECKOTO ITOBEICHUS B OKPYXKAOIIEH cpeie

1.17

OCYILECTBIIATh TMOMCK HWH(pOpPMAaNUU (PU3UUECKOTO CONEPKAHUA B CETH
HNHTepHeT, Ha OCHOBE MMEIOIIMUXCA 3HAHUM M IYTEM CPaBHEHHUS
JIOTIOJTHUTEIBHBIX UCTOYHUKOB BBIJCNATh MH(POPMALIUIO, KOTOpask SBISIETCS
MIPOTHBOPEYUBOMN WM MOXKET OBITh HEJTOCTOBEPHOU

1.18

HCIIOJIb30BaTh MPU BBIIOJHEHUU YYEOHBIX 3aJaHUIl Hay4HO-TIOMYJISIPHYIO




nuTepaTypy (U3HUECKOTO COJEpKaHUs, CIIPABOYHBIE MaTEepPUAIbl, PECYPChI
cetu HWHrepHeT; BinageTh MNpUEMaMU  KOHCIIEKTUPOBAHUS  TEKCTA,
npeoOpazoBaHus UHOOPMAIIMY U3 OJHON 3HAKOBOU CUCTEMBI B IPYTYIO

1.19

co3/aBaTh COOCTBEHHBIC NHCHMEHHBIE W KpPAaTKHE YCTHBIE COOOIICHUS,
0000mast wHGOPMAIIMIO W3 HECKOJBKHUX HCTOYHHUKOB (DU3UYECKOTO
COJIEPKaHMSA, B TOM YHCJIE IMyOJIMYHO MPEICTABISATH PE3yIbTaThl IPOCKTHOM
WJIHM UCCIIEe0BATENIbCKON IeATEIbHOCTH, IPU ITOM I'PAMOTHO HCIIOJIb30BaTh
W3YyYCHHBIH TOHATUHHBIA anmapaT Kypca (QHU3MKH, COINPOBOXKIATH
BBICTYIIJICHHE TIPE3CHTAIHEH

1.20

MPU  BBIOJIHEHUU YUYEOHBIX TIPOCKTOB M WCCIICAOBAHMNA (PH3UIESCKHIX
MPOLIECCOB PACHpENeNiaTh OOS3aHHOCTH B TPYyNNEe B COOTBETCTBHH C
MIOCTaBJICHHBIMH 3aJladyaMU, CJIECIUTh 3a BBIIOJIHEHHEM IUIaHA JIEUCTBUI U
KOpPPEKTUPOBAaTh €ro, aJeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIaJd B
NEeATEeNbHOCTh TPYIIbI, BRICTPANBAaTh KOMMYHHKATHBHOE B3aMMOICHCTBHE,
MIPOSIBIISISI TOTOBHOCTD Pa3peiaTh KOH(IUKTHI

9 KVIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1.1

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeJ’II)HOI7I nporpaMmmMmsl OCHOBHOI'O 06mer0 06pa30BaHI/IH

HCIIOJIb30BATh U3YUCHHBIC TOHATUS

1.2

pa3iinyaTh SIBJICHUS MO OMHCAHUIO MX XapaKTEPHbIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SIBICHUE

1.3

pacno3HaBaThb  IPOSIBICHWE  M3YyUYEHHBIX  (PU3MYECKUX  SBICHUH B
OKpY’KalollleM MHUpe, B TOM 4Hcle (U3UUECKUE SIBICHUS B MPHPOJE, MPH
9TOM NEpeBOJUTh TMPAKTUUECKYI0 3afadyy B Yy4eOHYI0, BBIIEIATH
CYILIECTBEHHBIE CBOICTBA (MIpU3HAKU) GU3NIECKUX SIBICHUN

1.4

OIKCHIBAaTh M3yUYEHHbIE CBOICTBA Tel M (PU3NYECKUE SIBICHMSA, UCIOJB3YS
¢u3nyeckue  BENUYMHBI, TIPU  ONUCAHWU  MPABUIBHO  TPAKTOBAThH
¢Gu3nyecKkuil CMBICT HUCMOJIb3YEMBIX BEJIMYMH, O0O3HAUEHHUS U EIUHUIIBI
(¢u3NYecKUX BENMYMH, HAXOAWUTh (HOPMYJbl, CBS3bIBAIOIIME JAHHYIO
(GuU3MYECKYI0 BEJIMYUHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TIpaduku
M3YyYEHHBIX 3aBHCUMOCTEH (PH3UUECKUX BEITMUNH

1.5

XapaKTepu30BaTh CBOWCTBA TeM, (U3MUYECKHE SBICHHUS U TPOIECCHI,
HCNOJIb3YySl  W3YYEHHBIE 3aKOHbI, IPU OTOM JaBaTb CIIOBECHYIO
(hopMyITMPOBKY 3aKOHA M 3aITUCHIBATH €I0 MATEMAaTUUECKOE BBIPAKCHUE

1.6

OOBSCHATh (PU3NYCCKUE TPOIECCHl M CBOWCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CUTyalUld IMPAKTUKO-OPUEHTUPOBAHHOIO XAPAKTEpA: BBIABIISATH
MIPUYMUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BICHEHUE U3 2 — 3 TOTHYECKUX




IaroB € IMOMOIIBI0 2 — 3 U3Yy4YEeHHBIX CBOMCTBA (DU3MUECKUX SIBJICHUM,
(U3NYECKHUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemiate pacu€THble 3adauu (omuparommuecs Ha cucremy w3 2 — 3
YpaBHEHHUI), UCIIONB3YsI 3aKOHBI M (OPMYJIbI, CBS3BIBAIOIINE (HU3UICCKUE
BEJIMYMHBI: HAa OCHOBE aHajJM3a YCJIOBUS 3aJadd 3aIlUChIBATh KPaTKOE
YCJIOBUC, BBIABJIATH HEAOCTAIOIINEC WA N30BITOYHBIE JaHHBIC, BI)I6I/IpaTI)
3aKOHBI U (HOPMYJIBI, HEOOXOUMBIC JUIS PELICHUS, MPOBOJUTH PACUETHI U
OLICHUBATh  PEATMCTUYHOCTh  IOJYYEHHOTO  3HAuUeHHUs  (U3HYCCKOUN
BEJIMYUHBI

1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXHO PpEIIUTh MpPU TOMOIIA
(U3MYECKUX METOJOB, HCIIONB3Yysl OIMMCAHUE WCCIICJOBAHMS, BBIACISATH
MpoOBepsieMOe  TPEINOJIO0KEHUE, OLIEHMBAaTh MPAaBWIBHOCTH  MOpPSIKa
MPOBEJICHUSI  HUCCIIEOBaHMS, JellaTh  BBIBOABI, HHTEPHPETUPOBATH
pe3yabTaThl HAOIIOICHUIA U OTIBITOB

1.9

MIPOBOJUTH OTMBITHI 10 HAOTIOACHUIO (PU3NYECKUX SABICHUH MIN (PU3NIECKUX
CBOMCTB TeNl: CaMOCTOATENHFHO COOHMpaTh YCTaHOBKY M3 H30BITOYHOTO
HaOopa 0OOpyZOBaHUS, ONKCHIBATH XOJA ONBITA M €r0 PE3yNbTaThl,
(hopMyIHUpOBaTh BBIBOIBI

1.10

MIPOBOJUTH NPU HEOOXOJUMOCTH CEpPHUIO IMPSIMBIX H3MEPEHHH, Ompesensis
CpelHee 3HAuYCHHE W3MepseMON BelW4YMHbI ((POKYyCHOE pacCTOsHUE
cobuparomeii JTuH3bI), OOOCHOBBIBATH BBIOOp CHoco0a HU3MEpPeHHUs
(M3MepuTensHOTO TPUdOpa)

MPOBOANTHh HWCCJICIOBAHUE 3aBUCHUMOCTEH  (PU3UYECKMX BEIHYUH C
WCIIONb30BAHUEM TMPSAMBIX HM3MEPEHUN: IUIAHUPOBATh UCCIEAOBaHUE,
CaMOCTOSITEIBHO ~ COOMpaTh  yCTaHOBKY, (PUKCHUpOBaTh  pe3yJIbTaThl
MOJTYYEHHON 3aBHCUMOCTH (U3NYECKHX BEJIWYHMH B BHIE TaOIHUIHN
rpaduKoOB, IeIaTh BBIBOJBI IO PE3YJIbTATaM UCCIICOBAHHUS

1.12

MPOBOANTHh KOCBEHHBIE M3MEpPEHUs (U3MUYECKUX BEIUYUH: TUIAHUPOBATH
U3MEpeHusi, CcoOMpaTh OSKCIEPUMEHTAIBHYI0 YCTAHOBKY U BBIIOJHATH
W3MEPEHUS, CIeAysd NPEIIOKCHHOM WHCTPYKIMH, BBIYHCISITH 3HAYCHHE
BEJIMYUHBI U AaHAIM3UPOBATH MOJYUYECHHBIE PE3YJIbTAThl C YUETOM 3aJaHHOM
MOTPEIIHOCTH U3MEPEHUN

1.13

COOJIIO/IaTh MpaBHJIa TEXHUKH O€30ITacCHOCTH MPH padboTe ¢ 1abopaTOPHBIM
00opy10BaHHEM

1.14

pa3nuyaTh OCHOBHBIC TPU3HAKK M3YYCHHBIX (PHU3MUECKUX MOJICIICH:
MaTepualibHas TOYKa, AOCONIOTHO TBEPJOE TEJIO0, TOYCHHBIH HCTOUYHUK
CBETA, JIy4, TOHKas JIMH3A, [IJIaHETapHast MOJEIIb aTOMa, HYKJIOHHAsE MOJIEIIb
aTOMHOTO s7pa

1.15

XapaKkTepu3oBaTh MPUHIUNBI  JEHCTBHS  W3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HA MX OIMCAHMS, UCIIOIb3YS 3HAHUA O
CBOWCTBaX  (U3MYECKUX SABJICHMH M  HeoOXoauMble  (QU3MUECKHUE
3aKOHOMEPHOCTH




1.16

HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU H3YUYEHHBIX TEXHHUUECKHX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJOTUYECKUX IPOLECCOB MPHU
peleHuy  y4yeOHO-TIPAKTUYECKMX  3a/Jad, ONTHYECKUE CXEeMbl Ui
MOCTPOCHUS U300paKEHUH B IITIOCKOM 3€pKaJie U cCOOMparolei JINH3e

1.17

NPUBOANUTH  NpUMEpHl  (HAaXOAWTh  HMHOOpPMAIMI0O O  [PHMEpax)
MPAaKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHWH B IOBCEIHEBHOU
KHU3HM Ui oOecrieueHHs Oe30MacHOCTH IpU OOpalleHud ¢ npudopamu U
TEXHHYECKHMH YCTPOHCTBAMH, COXPAHEHHUS 30POBbSl M COOIIOEHHUS HOPM
9KOJIOTMYECKOTO MTOBEACHUS B OKpYIKAIOIIEH cpeie

1.18

OCYILECTBIIATh TMOMCK HWH(pOpPMAaNUU (PHU3UUECKOTO COJEPKAHUSA B CETH
WuTepHeT, caMOoCTOATENbHO (POPMYNHPYST MOUCKOBBIA 3aIllpoC, HAXOIHUTh
MYTU OIpEJIeIeHUs] TOCTOBEPHOCTU MOJIY4YEHHOW MH(pOpMAlUU Ha OCHOBE
UMEIOIUXCS 3HAHUH U JOMOJHUTEIBHBIX HCTOYHUKOB

1.19

HCIIOJIb30BaTh MPU BBIIOJHEHUU YYEOHBIX 3aJaHUIl Hay4HO-TIOMYJISIPHYIO
IUTeparypy (pU3MUECKOro CoIepKaHMs, CIPaBOYHbIE MaTepHalbl, PeCypCh
cetu HMHrepHer; BinaaeTh NOpUEMAMHM  KOHCIEKTUPOBAaHUSA  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIUU U3 OAHOM 3HAKOBOM CUCTEMBI B JIPYTYIO

1.20

co3/1aBaTb COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
MHPOpPMALIMKM W3 HECKOJBKUX MCTOYHHKOB (U3UUECKOTO COJACpKAHMUA,
nyOIMYHO MPEICTaBIATh PEe3yJbTaThl NPOEKTHON MM MCCIIe0BaTEIbCKON
JEeATENBHOCTH, IIPU 3TOM I'PAMOTHO MCIIOIb30BaTh U3yYECHHBIM IOHATUINHBIN
anmapar HM3ydaeMoro pasjena (U3MKH U COINpPOBOXKJIATh BBICTYIICHUE
Ipe3eHTaIuel ¢ y4éToM 0COOCHHOCTEH ayIUTOPHH CBEPCTHUKOB

1.21

MU BBIOJIHEHUU YUYEOHBIX TPOEKTOB M MCCIEAOBAHMNA (PHUIUUESCKHUX
MPOLIECCOB pacHpeneniarTh OOS3aHHOCTH B TPyNNEe B COOTBETCTBUH C
MOCTABJICHHBIMH 3aJladyaMH, CJICIUTH 32 BBIITOJIHCHHEM IUTaHA JEUCTBUN U
KOPPEKTUPOBaTh €ro, aJIeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAaa B
JEeATEeNbHOCTh TPYMIbl, BICTPAUBaTh KOMMYHHMKAaTUBHOE B3aMMOJICHCTBUE,
MIPOSIBIISASE TOTOBHOCTD pa3pemiaTh KOH(IUKTHI




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon Kon
pa3aejsa  3JieMeHTa

HpOBepﬂeMbIe 3JIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHMU OKPYXAIOILIEIO MHUPA

1.1

®dusuka — Hayka o npupoge. SAsienHus npuponsl. Ouznueckue
SIBJICHUSL: MEXaHUYeCKHe,  TEMJIOBble,  3JIEKTPUYECKHE,
MarHuTHbIE, CBETOBBIE, 3BYKOBBIE

@usnyeckue BeTUUMHBL. V3MmepeHune (GU3NYECKHX BEJIWYHH.

1.2 Puznueckue pUOOPHI. ITorpemHocTs U3MEPECHUM.
Me:xnyHapoaHasi cucTeMa €IMHHULL
EctecTBeHHOHayuHBI ~ MeTOJ  NO3HaHMs:  HAOJIOJEHUE,

| 13 [IOCTAaHOBKAa HAy4YHOIO BONpOCA, BBIABM)KEHHE THUIOTE3,

HKCHEPUMEHT 10  MpPOBEpPKE  THUIOTE3,  OOBACHEHHE
Ha0JII01aeMOT0 SBICHHS

1.4 Onucanue GpU3NUECKUX SBICHUI ¢ MOMOUIBIO MOJIEIeH
[TpakTudeckue pabOTHI:

W3mepenune paccTosTHUM.
L5 N3mepenune 06bEMa KUAKOCTH U TBEPAOTO Tea.

OnpenenceHue pazMepoB MajbIX TeEJl.
W3mepenue TtemmepaTypbl NpU IOMOIIHA KUIKOCTHOTO
TEPMOMETPA U JaTYUKA TEMIIEPATypPbl

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BEIIIECTBA

CrtpoeHue BemiecTBa: aToOMbl U MOJEKYJbl, UX pa3Mephl.

2.1 OnbIThI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTRA

) JIBmkenue vactull BemecTBa. CBsi3b CKOPOCTH JIBHIKEHUS
' YaCTHII ¢ TeMIepaTypoil. BpoyHoBckoe nBmkenue, muddysus

3 B3aumoielicTBHE YaCcTHI] BEIIECTBA: IPUTHKEHUE H
' OTTAJIKUBAHUE

2 ArperaTHble COCTOSIHHS BEIIECTBA: CTPOCHUE Ta30B,

54 KUJKOCTEH W TBEPABIX (KPHUCTAUIMYCCKUX) Teld. B3amMoCBs3b

' MEXJTy CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUSIX
¥ UX aTOMHO-MOJICKYJIIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUIN BOJIBI
[TpakTuueckue paboTHI:
2.6 Onenka  amamMeTpa  aTroMa  METOJAOM  psanoB  (c

UCToNb30BaHueM ¢ororpaduii).




OMnBITHI IO HAOJTIOACHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.
OnpITEl 10 OOHAPY)KEHUIO JEHUCTBUS CHJI MOJIEKYJISIPHOTO

MIPUTSKEHUS
JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI
31 Mexanudeckoe IBH)KEHUE. PaBHOMEpHOE M HEpPaBHOMEPHOE
JIBUXKECHUE
39 Ckopocte. Cpennsisi CKOPOCTb HIPU  HEPABHOMEPHOM

JIBIKEHUU. Pacuér myTn 1 BpeMeHH JIBHKCHHUS

3.3

SIBnenue uHepuuu. 3aKOoH MHEpLUUHU. B3anMopeiicTBue Ten Kak
IIPUYMHA U3MEHEHUS CKOPOCTHU ABHKEHUs Tell. Macca kak Mepa
UHEPTHOCTH Tella

34

IImotHOCTE BemiecTBa. CBS3b INIOTHOCTU C KOJHMYECTBOM
MOJIEKYJ B €IUHUIIE 00BEMA BEIIECTBA

3.5

Cuna kak XapaKTCPHUCTHUKA B3aHMOHCﬁCTBHH TCI

3.6

Cuna ympyroctu u 3akoH ['yka. 3mepeHne cuibl ¢ MOMOIIBIO
JTMHAMOMeETpa

3.7

SIBeHne TATOTEHHMS M cuia TskecTH. CHila TSOKECTH Ha
Ipyrux mianerax. Bec rena. Hesecomocts

3.8

Cuna tpenusi. TpeHue CKOJNBbXKEHUS U TPEHUE MOKosA. TpeHue B
IIPUPOJIE U TEXHUKE

3.9

CnoxxeHue cujl, HaIlpaBIECHHbIX IO OJHOW NPAMOMH.
PaBHozelicTByIOIIast CUIT

3.10

[TpakTuueckue paboTHI:

OmnpeneneHre CKOPOCTU PaBHOMEPHOTO JBHKEHUS (IIapHKa B
JKUJIKOCTH, MOJIEJIH IJIEKTPUIECKOTO aBTOMOOWIIS U Tak jJaiee).
Omnpenenenue cpeaHeld CKOPOCTH CKOJIbXKEHUS Opycka wWin
[Iapyuka MO HAKJIOHHOW muiockocTH. OmpezeneHue MIOTHOCTH
TBEpAOro Tena. OMbITb, JEMOHCTPUPYIOIIME 3aBHUCUMOCTh
pacTspkeHus (aedopMaliui) Npy>KUHbBI OT MPUIIOKEHHOM CHJIBI.
OmnbIThI, JAEMOHCTPHPYIOIIME 3aBHCUMOCTh CHJIBI  TPEHHUS
CKOJIbKEHHUSI OT Beca Teja M XapakTepa CONPHUKACAIOIIUXCS
MOBEPXHOCTEH

3.11

@uznuyeckue SBICHUS B IMPUPOAE: NPUMEPBbl JBHKEHHSA C
pPa3JIMYHBIMU CKOPOCTSIMH B JKMBOM M HEXHUBOU IpUPOLE,
JIECTBUE CUJIbI TPEHMSI B IPUPOJE U TEXHUKE

3.12

TexHUYecKrue ycTponCTBa: AMHAMOMETP, MOAIIUITHUKA

TIABJIEHME TBEP/BIX TEJ, )KUIKOCTEN 1 TA30B

4.1

Hasnenne TBEpmoro Tena. CnocoObl  yYMEHBIIEHUS U
YBEJINYEHUS AABJICHUS

4.2

JlaBnenne raza. 3aBHCHMOCTh JaBJICHUS ra3a oOT o00béMma,
TeMIIepaTypsl




4.3

[lepenava naBieHust TBEPABIMU TEJIAMU, )KUAKOCTSIMHU U ra3aMH.
3akoH ITackamns. ITneBMaTHUeCcKHE MaIIUHBI

44

3aBUCUMOCTD JaBICHUS JKUJIKOCTH oT TITyOHUHBIL.
I'uapocratudeckuii  mapagokc. CooOmIaroniuecss  COCybl.
FI/II[paBJ'II/I'—IeCKI/IC MECXAaHHN3MBbI

4.5

Atmocdepa 3emmu u arMmocdepHoe naBieHue. llpuunHbI
CYLIECTBOBaHMsS  BO3AYHMHOH  o6omoukn  3emiau.  OnbIT
Toppuuer.  3aBUCUMOCTH  aTMOC(EPHOTO  AABICHUS  OT
BBICOTHI HaJ] YPOBHEM MOPSI

4.6

W3mepenne  atmochepHoro  gasneHus. Ilpubopsr s
U3MEPEHUsI aTMOC(EPHOTO AABICHUSA

4.7

JleiicTBUE JKMIKOCTM W Ta3a Ha MNOrpyKEHHOE B HHUX TEJIO.
BrrTankuBaromiast (apxumMezioBa) cuia. 3akoH Apxumeaa

4.8

[InaBanue ten. Bo3ayxormiaBanue

4.9

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJE OT 00BEMa
NOTPYKEHHOW B  KHUAKOCTh yacTtu Tena. OnpenesneHue
BBITAJIKUBAIOLIEH CUJIbI, JEUCTBYIOLIEH HA TEJNO, NOTPYKEHHOE
B JKUJKOCTb. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CUIIBL,
JICUCTBYIOIIECH Ha TEJIO B >KMAKOCTH, OT Macchl Tena. OIMbITHI,
JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh  BBITAJIKWBAKOLIEH  CHIIBIL,
JIEHCTBYIOIIEN Ha TEJO B XKUAKOCTH, OT 00bEMA NMOTrpyKEHHOI B
JKUJKOCTh 4YacTH Tela W OT IUJIOTHOCTA  KUAKOCTH.
KoHctpynpoBanue apeomeTrpa WiM KOHCTPYHPOBAHUE JIOAKU U
OIpeieIeHNE €€ TPY30I0IbEMHOCTH

4.10

@usnyeckue SBIEHUS B MPHPOJE: BIMSHUE aTMOC(EpHOro
JTABJICHUS HA KUBOM OpraHU3M, IUIaBaHUE PBIO

4.11

TexHuueckue YCTPOMCTBA: cooOmraroImuecs COCY/IBI,
YCTPOWCTBO BOAOMPOBOJA, THAPABIMUECKUI TPECC, MAHOMETD,
6apomMeTp, BBICOTOMED, IMMOPIIHEBOI HACOC, APEOMETP

PABOTA, MOIIIHOCTDB, OHEPTUA

5.1 Mexanudeckas pabota

52 MexaHndeckast MOIITHOCTh

53 [IpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.

’ ITpaBuiio paBHOBECHS pblyara

54 [IpumeneHue nmpaBuiia paBHOBECHSI pplyara K 0JI0Ky
«3070TOC TIpaBWIO» MexXaHWKd. KoadduumeHT mone3Horo

5.5 neiictBus MexaHu3MoB. llpocTele MexaHM3MBI B OBITY U
TEXHUKE

5.6 [ToTenmanpHas SHEPTUH TeJa, IOJHATOTO HaJ 3eMIIEH

5.7 Kunernueckas sHeprus




58 [TomHass MexaHwdeckas DSHEpPrusi. 3aKOH M3MEHCHHS |
' COXpaHEHUS] MEXaHUUECKOW SHEPT U
[TpakTrueckue pabOTHI:
Onpenenenre padOTHl CHJIBI TPEHHUS TPU PAaBHOMEPHOM
59 JIBYKECHUN Tena o TOPU30HTAIILHOMN MMOBEPXHOCTH.
' HccnenoBanue ycioBuil paBHoBecusi peruara. M3amepenue KII/]
HAaKJIIOHHOM  mIockocTH. M3yueHue 3aKOHa  COXpaHEHUS
MEXaHUYECKON IHEPruu
5.10 @u3nYeCKUe SBJICHUS B PUPOJE: PhIUATH B TEJIE YEJIOBEKA
TexHuueckue YCTPOMCTBA: pblyar, [IOJABH>KHBIN 51
5.11 HEMOJIBIKHBIA ~ OJIOKM, HAKJIOHHAs TUIOCKOCTh, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KJIACC
Kog Kon
IIpoBepsiemble 31eMeHTHI COAEPKAHUS
pa3aejsa  3JieMeHTa
TEITJIOBBIE SIBJIEHU A
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KMHETUUECKOU TEOpUHu
6.1 CTpOeHHs BemecTBa. Macca m pa3Mepbl MOJIEKYJ. OTBITHI,
' MTOATBEPIKIAIOIIIHE OCHOBHEIE MOJIOKEHUS
MOJIEKYJISIPHOKHHETHUECKON TE€OpUHU
6.2 Mopnenun TBEPAOTrO, JKUIKOTO M Ta3000pa3HOTO COCTOSHUM
) BemecTBa. Kpuctamnmuyeckue u aMopgHbIe Tena
6.3 OObsicHEHHE CBOWCTB Tra3oB, XHJAKOCTEH W TBEPABIX TEJ Ha
' OCHOBE MOJIOKEHUM MOJIEKYISIPHOKMHETUIECKON TEOpUHU
6.4 CmaunBaHUE U KallWUISIPHBIE SIBJICHUS
6.5 TemioBoe pacuIMpeHne U cxaTue
6 6.6 Temmnepatypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO
' JBIKEHUS YaCTULL
6.7 Baytpennss osHeprus. CrocoObl HW3MEHEHHUS BHYTpPEHHEH
' SHEPTHH: TeTUIONepe ada U COBEPIICHUE pabOThI
6.8 Bunsl  Teruomepemaun:  TEMJIONMPOBOAHOCTb,  KOHBEKIIUS,
) U3JTy4YCHUE
6.9 KonnuectBo TetioTel. Y aeapHas TEMIOEMKOCTE BEIIECTBA
6.10 TemnooOMeH M TEIJIOBOE paBHOBECHE. Y pPaBHEHHE TEIIOBOTO
' Oayianca
6.11 [InaBneHne u OTBEplEBaHUE KPUCTAJUIMUYECKUX BEILIECTB.
' VenpHas TEIOTA IIJIaBJICHUS
6.12 [TapooOpazoBanne u kouaeHcanusa. Mcnapenue. Kunenue.




VY nenbHas TEIIoTa apooOpa3oBaHUsI. 3aBUCUMOCTH
TEMITEPATyPhl KUTIEHUS OT aTMOC(EepHOTro JaBICHHS

6.13

BrnaxHocTh BO3yXa

6.14

DHeprus TOIMBa. Y IelbHAs TEII0Ta CrOpaHus

6.15

[Tpunuuner pabotel TernoBbix asurarenedt KIIJ temmosoro
nBurarens. TeruioBble JBUTATENM M 3allUTa OKPYKAOLIEH
cpenbl

6.16

3aKOH COXpaHEHUsT U TMPEBpallleHUs SHEPruu B TEIJIOBBIX
nporueccax

6.17

[TpakTdeckue pabOTHI:
OnbITEl 10 OOHAPYKEHUIO EUCTBUS CHJI MOJIEKYJISIPHOTO

IMPUTAKCHHA.

OneIThl IO BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJU

WJIM caxapa.

OmneITEl 1O Ha6J'IIOI[eHI/IIO TCIIJIOBOI'0 paCIIMpPCHHUA TI'a30B,

KHUIKOCTEH M TBEPABIX TEIL.

OrnpeeneHue 1aBJIeHNs BO3AyXa B OaJUIOHE IIMPHUIIA.
OnbITEl, JEMOHCTPUPYIOIIUE 3aBUCUMOCThH  JIABJICHUS

BO3JyXa OT €ro 00béMa u HarpCBaHUWA WU OXJIAXKJICHUS.

HpOBCpKa TUNOTE3bl JIMHEHMHOM 3aBHCHUMOCTHU JJINHBI

CTOJIOMKA O KHJIKOCTH B  TEPMOMETPUYECKOW TpyOKe OT
TEMIIEPATYPHI.

HaGmionenne wu3MeHEHHMs BHYTpPEHHEH HHEpruud Teia B

pe3yiibTaTe TCIUIONCPpECaAaIn U pa6OTLI BHCIIHUX CHUJI.

HCCJ’IGI{OB&HI/IC SIBJICHUS TEIIOOOMEHA npu CMCHIMBAHUU

XOJIOJTHOW U TOPSTYEN BOJIBI.

Onpez[eneHHe KOJIMYCCTBa TCIJIOTHI, IMOJIYYCHHOI'O BOJIOM

npu TEIIOOOMEHE C Harpe€TbiM MCTAJNIMYCCKUM HUJIIMHAPOM.

OrnpeneneHue yaeabHON TeITOEMKOCTH BEIIIECTBA.
HccnenoBanue mporiecca UCIIapeHus.
OrnpezienieHre OTHOCUTENBHOM BIIAKHOCTH BO3/yXa.
Ornpenenenue yaeabHOM TEIUIOTHI TIIaBIACHUS JIbJA.

6.18

duznyeckue SBICHHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHHUE U
KalnWUIIpHBIE SBJICHUS B TPHPOAE, KPUCTAIUIBI B HPHUPOJE,
n3nydenne ConHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI;
o0pa3oBaHUE POCHI, TyMaHa, UHEsl, CHera.

6.19

Texnunueckue YCTpOMCTBA: KaIllAUISAPBL, IIPUMEPBI
WCIIOJIb30BAaHUsI KPUCTAJIOB, )KHUIKOCTHBIA TEPMOMETP, JAaTYHK
TEMIIepaTypbl, = TEPMOC, CHUCTEMa  OTOIJICHUS  JIOMOB,
TUTPOMETPBI, TICUXPOMETp, TMapoBas TypOuHa, JBUTATENb
BHYTPEHHETO CTOpaHMUs.

OJIEKTPUYECKHE U MAT'HUTHBIE ABJIEHWA




7.1

OnexTpuzanus Tei. JIBa poaa 3JIeKTPUUYECKUX 3apsiioB

B3aumoneiictBue  3apsbkeHHbIX  Ten.  3akoH — Kynona

7.2 (3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUSL 3apSIKEHHBIX Tl OT
BEJIMYMHBI 3apsII0B U PACCTOSHUS MEXKIY TeJIaMH)
Onekrpuueckoe nojie. Hanpspk€HHOCTh 3IEKTPUYECKOTO TOJIS.

7.3 [lpuHnun  cynepmo3uiuy  3JIEKTpUYECKUX  mosne  (Ha
KaueCTBEHHOM YPOBHE)

Hocurenn AJIEKTPUYECKHUX 3apsiaoB. DJIeMEHTapHbBIN
7.4 anekTpudyeckuit 3apsa. Crpoenue artoma. llpoBonHuku u
JTURJIEKTPUKU
7.5 3aKOH COXpaHEHHUs EKTPUUIECKOT0 3apsiaa
76 DIIEKTPUYECKU I TOK. YcnoBus CYIIECTBOBAHUS
' ANEKTPUYECKOr0 TOKA. VICTOUHMKYM MOCTOSIHHOTO TOKa

77 JIeHCTBHSI  DIIEKTPUYECKOTO TOKa (TEIJIOBOE, XHMHUYECKOE,
' MarHuTHOE). DIIEKTPUUYECKHUI TOK B )KUJIKOCTSAX U ra3zax

7.8 Onexkrpuueckas nemnb. Cuia Toka. JIeKTpUIecKoe HallpshKeHNe

79 ConpoTuBiieHHE TPOBOAHMKA. YIEIBHOE CONPOTUBIICHHE
’ BEIIECTBA

7.10 3akon Oma 1151 y4acTKa [enu

7.11 [TocnenoBarenbHOE U apajuIEIbHOE COEIMHEHUE IPOBOIHUKOB

712 PaboTta ¥ MOIIHOCTH JIEKTPUYECKOTO TOKA. 3akoH J[xoyms —

' Jlenna

713 DnexkTpuYecKue LENU U MOTPEeOUTENN IIEKTPUIECKON HEpruu

' B ObITy. KOpoTKOE 3aMbIkaHue

714 [locTostHHble ~ MarHuThl.  B3aumoneicTBHE  MOCTOSIHHBIX

' MarHuTOoB

715 MaruutHoe none. MarHuTHOE moJie 3eMIIM U €ro 3HaYeHUE I

’ KHM3HH Ha 3emiie

716 OnbiT Opcrena. MarHuTHOe 1oJIe 3JIEKTPUUECKOrO TOKa.

' [IpumeHeHne IeKTPOMarHuTOB B TEXHUKE
JlelicTBU€ MArHMUTHOTO TIOJISI HA TNPOBOJAHUK C TOKOM.

717 DneKTpoABUTaTelb  MOCTOSIHHOTO  Toka.  Vcnonb3oBaHue

' AJEKTPOJIBUraTesiel B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCIopTe

718 OnbiTel @apajnes. SIBaeHUE 3IEKTPOMArHUTHOM WHAYKIUH.

' I[Mpasuio Jlenia
OnextporeHepatop. CrnocoObl MNOTYYEHUS  BIIEKTPUYECKOU

7.19 SHEPTHH. DJEKTPOCTAHIIMM Ha BO300OHOBIIIEMBIX HMCTOYHHKAX
SHEPTUH

790 [IpakTuyeckue pabOTHI:

OnbITh TO Ha6J'IIOI[eHI/IIO QJICKTPpU3alU TCJI HH,HYKHHeﬁ U 1pu




CONPUKOCHOBEHHUHU.
NccenenoBanue qeiCTBUS 3JIEKTPUYECKOTO M10JIS1 HA ITPOBOIHUKHU
U IUDJIEKTPUKHU.

COopka u npoBepka pabOThI STEKTPUUECKOH I[EMH MOCTOSTHHOTO
TOKA.

W3mepeHue U peryinupoBaHUe CUIIbI TOKA.

N3mepenue u peryarpoBaHUe HANIPSKEHMUS.

HccnenoBanue 3aBUCUMOCTM CHJIBI TOKA, MAYIIEr0 4Yepes
pPE3UCTOp, OT CONPOTHUBIICHHSI PE3UCTOpPAa W HAIPSIKEHUS Ha
pe3ucrope.

OnbITEl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh 3JIEKTPHUUYECKOIO
CONPOTUBIIEHUS] NPOBOJAHMKA OT €ro JUIMHBIL, ILIOLIAAH
MONEPEYHOI0 CEUEHUsI U MaTepuaa.

[IpoBepka MpaBUIIa CIIOKEHUS HanpsH>KeHUH npu
MIOCJIEJIOBATEIbHOM COEIUHEHUM IBYX pe3ucTtopoB. [IpoBepka
IpaBWwia JUIsl CWIbl TOKa IpU MapajyIeIbHOM COEIUHEHUH
pesuctopoB. Ormpenenenue pabOThl ANEKTPUYECKOTO TOKa,
uaymero  4yepe3  pesucrop.  OmnpeneneHue  MOIIHOCTH
ANEKTPUYECKOTO  TOKa,  BBIACISIEMONM  Ha  PE3UCTOpeE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIET0 4Yepes
JaMIOUKy, OT HampsbkeHuss Ha Hed. Omnpenenenue KIIJT
HarpeBatens. MccienqoBaHue MarHUTHOIO — B3aUMOJCHCTBUS
MOCTOSIHHBIX ~ MAarHuTOB.  VI3yuyeHuWe  MarHUTHOTO  IOJs
[IOCTOSIHHBIX MAarHUTOB IPU UX OOBEAMHEHUU W pa3esICHUU.
HccnenoBanue AelcTBUS JIEKTPUUECKOTO TOKAa HA MArHUTHYIO
cTpesiky. OmbIThl, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTb CHJIBI
B3aMMOJECHCTBUSA KATYIIKA C TOKOM M MAarHuTa OT CHUJIbI TOKA U
HalpaBJieHWs TOKa B  KaTymke. M3yueHue  peicTBus
MarHUTHOT'O IOJIsI Ha IPOBOAHMK ¢ TOKOM. KoHCcTpyHnpoBaHue u
u3ydyeHue pabotel anekrponsuratens. Mamepenune  KIIJ
3JE€KTPOJIBUTAaTENIbHON YCTaHOBKH. OIBITHI MO HMCCIEI0BAHUIO
SBJIGHUS ~ JJEKTPOMAarHUTHOM  MHAYKLUMHU:  HCCIEJIO0BaHUE
M3MEHEHUI 3HaYEHUs U HaIlPaBJICHUS HHAYKIIMOHHOTO TOKa

®dusnueckue SBICHUS B npupoac: SJICKTPUYCCKUC SABJICHUSA B
aTMOC(I)Cpe, QJICKTPHUYCCTBO JKUBBIX OPraHU3MOB, MArHuTHOC

721 nosie 3emMiH, Aapeid MOJIOCOB, POJIb MArHUTHOTO TIOJS JIJIst
KU3HU Ha 3eMJie, TOJISIPHOE CUSTHUE
TexHuyeckue  yCTpPOWCTBA:  DJIEKTPOCKOI,  amIepMerp,
BOJITMETP, PEOCTaT, CYETYUK DIIEKTPUYECKON HHEPruw,
799 ANEKTPOOCBETUTEIHHbBIE puoopsI, HarpeBaTesbHbIE
' ANEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKUE
MIPEeIOXPaHUTEIIH, AJIEKTPOMATHUT, JNEKTPOABUTATEITH

MMOCTOAHHOI'O TOKA, TCHEPATOP MOCTOAHHOI'O TOKA




9 KJIACC

Kon
pasena Kon anementa [IpoBepsieMble AIEMEHTHI COAEPKAHUS
MEXAHUWYECKUE SBJIEHUA
21 Mexanunyeckoe paBuxkeHue. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCHUTENILHOCTE MEXAHUYECKOT'O IBUKEHHUS
8.3 PaBHOMEpPHOE NPAMOIMHENHOE IBUKEHUE
8.4 HepaBHoMepHOe mpsiMonuHeiiHoe aBuxkeHue. Cpeanss u
' MT'HOBEHHAsl CKOPOCTH TeJla IPU HEPABHOMEPHOM JIBUKEHHUU
8.5 VY ckopenne. PaBHOyCKOPEHHOE NMPSMOJIUHENHOE IBUKCHHE
8.6 CBoOonnoe nagenue. OnbiTel ['anunes
PaBHOMepHOE [nBIKEHHE 10 OKpyxHOcTU. [lepuon wu
8.7 yactota oOpameHus. JluHeilHast W yrjaoBass  CKOpPOCTH.
LleHTpOoCTpEMUTENEHOE YCKOPEHHE
8.8 IIepsb1it 3axkoH HbroToHa
8.9 Bropoii 3akon HetoToHa
8.10 Tpetunii 3akon HeroToHa
8.11 IIpuHIMI Cynepno3unuu Cui
8.12 Cuna ynpyroctu. 3akoH ['yka
8 213 Cuna TpeHUs: CWiIa TPEHHsI CKOJBKCHHS, CHJIa TPEHUS
’ MOKOSI, APYTUE BUIBI TPEHUS
214 Cuna TSKeCTU U 3aKOH BCEMUPHOTO TSATOTEHUs. Y CKOpEHUE
' CBOOOIHOTO MaJICHUS
215 JBuwxenne mnaHetr Bokpyr Connua. IlepBas kocMuyeckas
) cKopocTh. HeBecOMOCTh 1 meperpy3ku
8.16 PaBHOBecue MaTepuanbHOM TOYKU. AOCOTIOTHO TBEPAOE TEIIO
217 PaBHoBecue TBEpHOro Tena € 3aKPEIUIEHHOM  OCBIO
’ BpaieHusi. MoMeHT cuibl. LleHTp TskecTn
8.18 Nmnynsc Tena. U3menenne ummynsca. IMmyJibc cuiibl
8.19 3aKOH COXpaHEHHUs UMITYJIbCa
8.20 PeakTuBHOE ABMKEHUE
8.21 Mexanunueckasi paboTa 1 MOITHOCTh
) PaGora cun Tsxect, ynpyroctd, tpeHus. CBsS3p dHEpruu u
' paboThI
223 [ToTennmanpHast SHEPrusl Teja, MOAHSATOrO HaJ MOBEPXHOCTHIO
' 3emun
8.24 [ToreHimanpHast SHEPTUS CKATON MPYKUHBI




8.25

Kunetnueckas sneprus. Teopema 0 KHHETUYECKON SHEPTUN

8.26

3aKOH COXpaHEHUS] MEXaHUYECKOW IHEPIUH

8.27

[IpakTnyeckue paboOTHI:

OmpeneneHre CpeIHEH CKOPOCTH CKOJBKECHHsS Opycka WId
JBUKEHMSI HIapUKa IO HAKJIOHHOMW IuiockocTtd. OmpezeneHue
YCKOpEHHUsi Tela NPU PaBHOYCKOPEHHOM JBMXKEHHMH I10
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue  3aBUCUMOCTH  IYTH OT  BPEMEHHU  IpHU
PaBHOYCKOPEHHOM JIBM>KEHUU 0€3 HaualbHON CKOPOCTH.
IIpoBepka TUNOTE3bI: €CAU MPU PAaBHOYCKOPEHHOM JIBUYKEHUU
0e3 HayaJIbHOW CKOPOCTH IyTH OTHOCATCA KakK pPs HEUYETHBIX
qucea, TO  COOTBETCTBYIOUIME  IPOMEXYTKH  BpPEMEHH
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CUJIbI
HOopMalibHOTO AaBneHus. Onpenenenue kod3dduuumeHra TpeHus
CKOJIbJKEHUS. Onpenenenue KECTKOCTU IPYKHUHBI.
Onpenenenne pa®OTbl CHJIBl TPEHHUS MPU PaBHOMEPHOM
JNBMKEHMM  TeJa IO  TOPU3OHTAIbHON  IOBEPXHOCTH.
OmnpeneneHre pabOTHI CHIIBI YIPYTOCTH TPHU MOABEME Tpy3a C
MCHOJIb30BAHUEM HEIOJIBUKHOTO U MIOJIBHXKHOTO OJIOKOB

8.28

dusnyeckue SABICHUI B npupoAc: IPUIHMBbBI W  OTJIHUBBI,
JABMKCHHUEC IIJIAHET ConneyHOH CHUCTCMBbI, pPCAKTHUBHOC ABHUXKXCHUC
JKUBBIX OPraHu3MoOB

8.29

TexHuueckue YCTpOﬁCTBaZ CIIMAOMCETP, HAaTUYUKH IIOJIOKCHU,
PACCTOSAHUA U YCKOPCHUS, PAKCTBI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe  nBwkenue. OCHOBHBIE — XapaKTEPUCTUKU

o1 KojeOaHul: ePHOJ, YacToTa, aMILTUTYa
9 Marematuueckuid M TIPY>KUHHBIA MasTHUKHU. [IpeBpaiienue
' SHEPruu Npu KosieOaTeIbHOM JIBUKEHUHN
9.3 3aryxatouue kosuebanus. BeinyxaeHnsle konebanus. Pesonanc
Mexannueckue BOJHBL. (CBOHCTBA MEXaHHMYECKHX  BOJIH.
9.4 [IpononbHble U MoNepeyHble BOJNHBI. [[1Ha BOJHBI U CKOPOCTH
' e€ pacnpocTpaHeHusi. MexaHW4ecKue BOJIHBI B TBEPIOM TENE,
CEHCMHUUYECKHUE BOJIHBI
9.5 3ByK. [']poMKOCTb 1 BhICOTA 3ByKa. OTpakeHHUE 3ByKa
9.6 WNndpa3Byk u ynpTpa3Byk
[IpakTuyeckue pabOTHI:
OnpeneneHue 4acTOThl U MepHoa KojaeOaHUH MaTeMaTHUECKOro
9.7 MasITHUKA.

OnpeneneHre 4acTOTbl U TMepuojia KojJeOaHWM NpPYKMHHOTO
MasiTHAKA




Uccnenosanue 3aBHUCHUMOCTH nepuoaa Kosie0aHui
MOJIBEILIEHHOI0 K HUTH Ipy3a OT JUIMHbI HUTU. MccienoBaHue
3aBUCHUMOCTH IE€pHOJAA KOJIEOAHUN NPYNKUHHOTO MasiTHUKA OT
Macchl rpysa. IIpoBepka He3aBUCMMOCTH Tepuoaa KojeOaHUU
rpy3a, MOABEIIEHHOTO K HUTH, OT Macchl Ipy3a U >KECTKOCTHU
NpYXUHbIL. MI3MepeHne yckopeHus: CBOOOAHOTO NaieHUs

dusznueckue SABJICHUSI B npupoae: BOCHPHUATUC 3BYKOB

9.8 KUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMUYECKUE BOIHBI, I[yHAMH,
X0

9.9 TexHnuyeckue ycTpoicTBa: 3X0J0T, UCIIOIb30BaHUE YIbTPa3ByKa

' B OBITY U TEXHUKE
DJIEKTPOMATHUTHOE TIOJIE 1 DJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DONeKTpOMarHUTHOE  Moje.  OJEKTPOMAarHUTHbIE  BOJIHBIL.
' CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJIH

10.2 [IIkaya 571€eKTPOMarHUTHBIX BOJIH

103 DJIeKTpOMarHuTHas npuponaa ceera. CkopocTh cBeTa. BoinHoBbIE
' CBOMCTBa cBeTa

10 [IpakTuyeckue pabOTHI:
10.4 N3ydyeHue CBOMCTB BJIEKTPOMArHUTHBIX BOJH C ITOMOIIBIO
MOOWJIBHOTO TesieoHa

10.5 @dusnueckue SBICHUS B IpHUpoje: OUOJOTHYECKOE JEHCTBUE
' BUIMMOTO, YJIBTPa(hUOIETOBOTO U PEHTI€HOBCKOT'O U3TyUYESHUI

10.6 TexHuyeckue ycTpoWcTBa: HCIOJIB30BAHUE JIEKTPOMATHUTHBIX
' BOJIH JJISl COTOBOM CBSI3U

CBETOBBIE SBJIEHUA

11.1 JlyueBast mozens cBera. ICTOUHMKH cBETa

11.2 [IpsamonuHeliHOE pacIpOCTpaHEHHE CBETa

11.3 Otpaxxenue ceta. [nockoe 3epkano. 3aKoH OTpakeHHs CBETa

114 IIpenomnienne cBera. 3akoH mpenoMieHus cBeTa. [lonHoe
' BHYTpPEHHEE OTpakeHHE CBETa

11.5 JIunza. Xop sydeil B JIMH3E

. 11.6 OnTrueckas cucreMa goToanmnapara, MUKPOCKOIA M TEJIECKOa

11.7

I'nma3 Kak OIITHYCCKas CHUCTEMA. BJ'II/I30py1(OCTL u
AAJIbHO30PKOCTH

11.8

Paznoxenune Oenoro cera B chnekTp. OmnbiTel HbroToHA.
CrnosxeHue ceKTpajabHbIX LIBETOB. Jucnepcus cBeTa

11.9

[IpakTuueckue paboOTHI:
HccnenoBanue 3aBUCHUMOCTH YIjla OTPaKEHHUS CBETOBOTO
Jy4a OT yIJjia MajeHusl.
W3ydyeHne xXapakTepUCTHK U300paKeHHsS TMpeaMeTa B
IJIOCKOM 3€pKalie.




HccnenoBanue 3aBUCUMOCTH yTila IPEJIOMIIEHUS] CBETOBOTO
Jy4a OT yIJja MaJeHusl Ha TPAHULIE «BO3/1yX — CTEKIION.

[Tonyyenue wu300paxeHUid ¢ MOMOLIbIO coOMparoIeit
JIUH3BI.

Omnpenenenne (POKYCHOTO PaCCTOSTHUS M ONTHYCCKON CHITBI
cobuparomieit TMH3bI.

OmBITHI 110 pa3JI0KEHUIO OEIOro CBETa B CIIEKTP.

OnpIThl MO BOCHPUATHIO LIBETA MPEIMETOB TMpU HX
HaOJII0JICHUHN Yepe3 IIBETOBbIC (PUITHTPHI

11.10

®duznueckue sBIeHUs B npupojne: 3atMmeHus Connua u JlyHsl,
I[BeTa TeJ, ONTHYECKHE SsBICHUs B armochepe (uBeT HeOa,
pedpakius, paayra, MEPax)

11.11

TexHu4ecKkne YCTpOMCTBA: OYKH, TMepucKor, (oToamnmapar,
OIITHYECCKHUE CBETOBObI

12

KBAHTOBBGIE ABJIEHUA

12.1

OmnbiTel Pesepdopna u mmanetapHas Mojaens atoma. Mojemnb
aroma bopa

12.2

Hcenyckanme wW  DOrjomeHwe cBeTta aToMOM.  KBaHTHI
JIunenyaTele CIIEKTPBI

12.3

PannoaktuBHOCTH. Anb(a, 6eTa- U raMma-u3IydeHus

12.4

Crtpoenue atomHoro siapa. HykimoHHast Mosiesib aTOMHOTO SiApa.
N30Tomns!

12.5

PaguoakTrBHBIC TipeBparieHus. [lepro moypacmnaga aTOMHBIX
saaep

12.6

SAnepHple peakuuu. 3aKOHBl COXpPaHEHMs 3apsa]l0BOrO U
MacCOBOI'0 YUCEN

12.7

BHGPFI/IH CBsA3HW AaTOMHBIX AICP. CBs13b MacChHl U OQHCPIUn

12.8

Peakiuu cunrtesa u genenus snaep. Mcrounuku saHeprun CosHia
" 3BE3]T

12.9

SnepHas sHepretuka. JleMcTBHE paJOAKTUBHBIX U3JyYEHUN Ha
JKVBBIE OPraHU3MBbI

12.10

[IpakTnueckue padbOTHI:

HalnroieHre CIUTONIHBIX U JIMHEWYaThIX CIIEKTPOB H3TYUCHHS.
HccrnenoBanue TPEeKOB: H3MEPEHHWE HHEPrMUM  YACTHULIBINO
TOpMO3HOMY TyTH (110 oTorpadusam).

W3mepenne paarnoakTHBHOTO oHA

12.11

duznueckue SIBJICHUS B IIpUpPOJE: €CTECTBEHHBIN
paZMOaKTUBHBIA (OH, KOCMHUYECKHE Jy4H, paJHOaKTHBHOE
U3JIy4Y€HUE NPUPOJHBIX MHUHEPAJIOB, ACHCTBHE PAJIMOAKTUBHBIX
U3JIy4YE€HUN HA OPTaHU3M YEJIOBEKa

12.12

TexHudeckue yCTpOMCTBA: CHEKTPOCKOI, WHIAUBULYAJIbHBIN




JIO3UMETP, Kamepa Bunbcona




MPOBEPSIEMBIE HA OI'D IIO ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA3OBAHUS

Kon
NMPoBePAEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yjabTaTaM 6a30BOr0
YPOBHSI 0CBOEHHSI OCHOBHOIi 00pa3oBaTeIbHOIi IPOrpaMMbl OCHOBHOI'O
o0mero oopazoBanus Ha ocHope ®I'OC

[Tonumanue ponu GU3NKKM B HAYYHOW KapTHHE MUPA; CPOPMUPOBAHHOCTH
0a30BBIX TMPEACTABICHUH O 3aKOHOMEPHOW CBS3M U TO3HABAEMOCTHU
SBIIGHUA  TPUPOABI, O  POJAM  OKCIepUMeHTa B  (Qu3uKe, O
cucteMooOpasyromieii ponu (QU3UKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJOTHH, 00 SBOTIONMH (PU3NUECKUX 3HAHUN M UX POJIH B
LIETIOCTHOW €CTECTBEHHOHAYYHOW KapTHHE MHUpPA, O BKJIAJIE POCCHUMCKUX M
3apyOeKHBIX YUEHBIX-PU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHUE MPOIIECCOB
OKpY’KaroIlIero MUpa, pa3BUTHE TEXHUKH U TEXHOJIOTUN

3HaHUSA O BUJAAX MaTepuu (BEIIECTBO M IOJI€), O JBIJKCHHH KaK CIIOCO0e
CYIIECTBOBaHUS MaTepud, 00 aTOMHO-MOJEKYJISIPHOW TEOPHH CTPOCHUS
BEIIECTBA, O (PM3UYECKON CYIIHOCTH SBICHUN NPHUPOIBI (MEXaHMYECKHX,
TEIJIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHHUE Pa3IMyaTh SBICHUS
10 ONHCAaHWUI0O MX XapaKTePHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIMIUX JaHHOEe (PU3UYECKOE SIBIICHHUE, YMEHHUE PacIlO3HABAThH
MPOSIBIICHUE M3YYCHHBIX (PU3UYCCKUX SBICHHA B OKpYKAIOIIEM MUPE,
BBIJIETISIA UX CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH)

BJ'IaI[eHI/IC OCHOBaMM ITOHSITHIHOTO arrmapara U CHUMBOJIMYECKOI'O s3bIKa
(1)H31/IKI/I U HCIOJIb30BAHHUEC HUX I PCHICHUA y‘Ie6HI>IX 3aaa4; YMCHHUC
XapaKTCPpHU30BaATh CBOMCTBaA TCII, (1)I/ISI/I‘ICCKI/I€ ABJICHUA MW TIPOLCCCHI,
HCIIOJIb3YH (I)yHI[aMCHTaJILHLIG " SMIINPUYICCKHUEC 3aKOHBI

YMeHue onuchiBaTh HM3yueHHBIE CBOMCTBAa Tel W (DHU3UUECKUE SIBICHUSA,
WCTIONB3Ys (PU3NIECKUE BETUYUHBI

BJ'Ia,Z[eHI/IG OCHOBaMH MCTOAOB HAYYHOI'O ITO3HAHUSA C y‘-IéTOM CO6HIO,H€HI/I5I
MpaBWI 0€30MacHOr0 TpyAa: HaOroieHne GU3NYECKUX SIBICHUM:

YMEHHE CaMOCTOSITEIbHO COOMpPATh JKCIEPHUMEHTAIBHYI) YCTaHOBKY W3
JAHHOTO Ha0opa 00OpyJOBaHUS MO WHCTPYKIIUH, OMHCHIBATH XOJ] OMBITA U
3aIMCBIBATh €TO PE3YJIbTATHI, (POPMYIHPOBATH BHIBOJIBI;

MOPOBCACHUC TIPAMBIX U KOCBCHHBIX I/ISMepeHI/Iﬁ (1)I/I3I/I‘I€CKI/IX BCIIMYHNH:
YMEHHE  IUIAHUPOBATh  HW3MEPECHHs,  CAMOCTOSITENIbHO  cOOMpaTth
AKCMIEPUMEHTATIBHYIO YCTAaHOBKY TI0 WHCTPYKIMH, BBIYUCIATH 3HAYCHUE
BCJIMYHHBI U aHAJIU3UPOBATH IMOJTYUYCHHBIC PC3YJIbTAaThbl C y'-IéTOM 3aJIaHHOﬁ
MIOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;

MIpOBEICHUE HECJIOKHBIX AKCIIEPUMEHTABHBIX UCCIIeI0BaHUM;
CaMOCTOSTENIFHO COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY M MPOBOIUTH
HUCCIICAOBAHUC 110 MHCTPYKOHH, MPEACTABIIATH IMOJYUYCHHBIC 3aBUCUMOCTH




¢u3nueckux BEJIMYUMH B BuAe Ta0nul U TpaduKOB, YYUTHIBATh
MOTPEIIHOCTH, J€JIaTh BBIBOJBI IO PE3YJIbTaTaM HCCIIEIOBAHUS

[loHnmMaHue XapaKTEePHBIX CBOWCTB (U3MYECKUX Mojesiell (MaTepuanbHas
TOYKa, aOCOJIOTHO TBEPAOE TEJNO, MOJAEIM CTPOCHHUS Ia30B, JKUAKOCTEH U
TBEPIBIX TeJ, IUIAHETApHAs MOJEIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO
A7Ipa) ¥ YMEHHE TIPUMEHSTD UX JJIs1 O0bSICHEHHS (PU3MUYECKUX TPOIECCOB

YMeHnue o0bICHATh GU3NYECKUE MPOILIECCHl U CBOMCTBA TEJ, B TOM YHCIE U
B KOHTEKCTE€ CHUTyallMil MPaKkTUKO-OPHUEHTUPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBIABIIATH MPUINHHO-CJIICICTBCHHBIC CBA3HU n CTPOUTH
OOBSICHEHHE C OMOpPON Ha M3Y4YCHHBIE CBOWCTBA (M3MUYECKUX SIBICHUH,
(u3HUecKre 3aKOHBI, 3aKOHOMEPHOCTH U MOJICTTN

YMenue pemarh pacuéTHbIC 3a1a4M (Ha 0a3e 2 — 3 ypaBHEHHMIA), HCTIOIb3YS
3aKOHBI U (POpPMyJIBI, CBS3BIBAIOIINE (PU3UUYECKHE BEIMYUHBI, B YACTHOCTH,
3alMChIBaTh KPAaTKOE YCJIOBME 3aJjaud, BBIABISATH HEJIOCTAIOIIME JAaHHBIE,
BbIOMpAaTh 3aKOHBI U (QOPMYJbI, HEOOXOAMMBbIE i €€ pelIeHHUs,
UCIIOJIb30BaTh CIIPaBOYHbBIE JlaHHBIE, MPOBOAUTH PACUYEThl U OLIEHUBAThH
PEATMCTUYHOCTh MOJYYEHHOTO 3HAYeHHs (U3NYECKON BEIMYUHBI; YMEHHE
ONpeAeNATh Pa3MEpPHOCTh (U3MUYECKON BENIMYUHBI, IOJYYEHHOW MpHU
pELIeHNH 3a1a4un

YMeHune XapakTepu30BaTh MPUHIUIIBI ICHCTBUS TEXHUYECKHX YCTPOWCTB, B
TOM 4HCJIE€ OBITOBBIX NPHOOPOB, M NPOMBIIUICHHBIX TEXHOJOTHYECKHX
MIPOIIECCOB 10 MX ONHCAHUIO, HCIIONB3Ys 3HAHHUSA O CBOMCTBAX (PM3MUYECKUX
SABJICHUI U HEOOXOIUMBIE (PU3MUECKUE 3aKOHOMEPHOCTH

10

YMeHue Ucmonbp30BaTh 3HAHUS O (U3UYECKUX SBICHUSX B MOBCEIHEBHOU
KU3HH 711 oOecrieueHrss 0€30MacHOCTH TPH OOpaIleHHH ¢ OBITOBBIMU
npuOopaMu M TEXHUYECKHMMM YCTPOWCTBAMH, COXpPAHEHHUS 3J0pPOBbS U
COOJIIOJICHHSI HOPM HKOJIOTUYECKOTO TOBEJCHHUS B OKPYXAaroIleH cpene;
MOHMMAaHUE HEOOXOAMMOCTH TNPUMEHEHHUS JOCTHKeHMH (QU3uKku u
TEXHOJIOTHH JUISl PAlIMOHATIBHOTO MPUPOJIOTIOJIE30BAHHSI

11

OnpiT  moucka, mpeoOpa3oBaHMs U MPEACTaBICHHUS HHGOpMaLUU
(GU3NYEeCKOro  CoNepKaHWs C  HCIOJb30BaHMEM  HMH(OpPMAIOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTMH; YMEHHUE OLIEHMBATh JIOCTOBEPHOCTH
NOJyYeHHOM MHQOpManmuy Ha OCHOBE HUMEIOIIUXCA 3HAaHUH U
JIONOJTHUTEIbHBIX MCTOYHHUKOB; YMEHHE MCIIOJIb30BaTh INPH BBIIOJIHEHUU
y4eOHBIX 3aJlaHUil  HAayYHO-TIOMYJIAPHYIO  JIUTEPATypy  (QHU3UUECKOTO
COJIep>KaHus, CIIPaBOYHbIE MaTEpHaAJIbl, pecypchbl ceTi HTEpHeT; BianeHne
0a30BbIMHM HaBbIKAaMM INpeoOpazoBaHMs WHGOpPMAIMU W3 OAHON 3HAKOBOM
CHUCTEMBl B [JpyIyl0; YMEHHME cCO37aBaTb COOCTBEHHBbIE IHCBbMEHHbBIE U
YCTHBIE COOOIIIEHUSI HAa OCHOBE MH(OPMAIMU U3 HECKOJIBKUX HCTOUHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D
11O ®PU3UKE

K IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
o

1 MEXAHUWYECKUE ABJIEHUA

Mexanndeckoe JABHMOXXCHUC. MaTepHaanaﬂ touka. CucreMma orcuéra. OTHOCHTEIIFHOCTh
JABUXKCHU A

1.1

PaBHOMepHOEe 1 HepaBHOMepHOe nBmkeHue. CpenHss ckopoctb. Popmyna ans
1.2 | BeuMcneHus cpenneil ckopocTu: v = S/t

PaBHOMEpHOE NpsSMONHMHEHHOE TBUKEHUE. 3aBUCUMOCTh KOOPAMHATHI TeJla OT BPEMEHH
B CJIy4ae paBHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:

1.3 (1) =x,+vt

I'padvkn 3aBUCUMOCTH OT BpPEMEHH [JJIl MPOCKUUH CKOPOCTH, TPOEKIHH
nepeMenieHus, My TH, KOOPAUHATHI TPU PABHOMEPHOM MPSIMOJIMHEWHOM JIBHYKEHUHN

3aBUCHMOCTh KOOpPJMHATHI Tejla OT BPEMEHHM B CIy4ae pPaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO IBUKEHUS :

Sl =v,, #i+a,*

(] [

cDOpMy.J'H:I AJIE IPOCKIHU MEPCMEILICHUA, ITPOCKIUNU CKOPOCTU U NPOCKIUUN YCKOPCHUA
IIPpU paBHOYCKOPCHHOM HpHMOHHHeﬁHOM JBHXXCHUUN:

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

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

['paduku 3aBUCHMOCTH OT BPEMEHHU Ul MPOEKIMU YCKOPEHUs, IPOCKIMU CKOPOCTH,
HOPOEKIUM IEepPEeMELICHUs, KOOPAMHATHI IPH PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
JIBYDKEHUU

CBoOognoe maneHue. DopMysbl, OMUCHIBAIOIIME CBOOOJHOE IMaJeHUE Tejla [0
15 BCPTUKAIA (I[BI/I)KGHI/IG TCJIa BHHU3 HWJIM BBCPX OTHOCHUTCIIBHO ITOBCPXHOCTU 3CMHI/I).
' ['paduku 3aBUCHMOCTH OT BPEMEHH ISl IIPOCKIIMU YCKOPEHUS, TPOSKIIUK CKOPOCTH H

KOOpJAHWHATHI IIpU CBO6OI[HOM MaacHUM TEJa o BEPTUKAIU

CKOpOCTh PAaBHOMEPHOTO JIBHKEHHUS TeJla 0 OKPYKHOCTH. HarpaBienue cKopocT.
1.6 @dopmyna A BBIUKCICHHS CKOPOCTH Yepe3 paauyC OKPYKHOCTH U TEPUOJ
oOpareHus:




HGHTI)OCTpeMI/ITeJ'IBHOC YCKOPCHHC. HaHpaBHCHI/Ie HEHTPOCTPEMUTCIIBHOTO YCKOPCHUSI.
CDopMyna JJI1 BBIYUCIICHUSA YCKOPCHUA !

_u
“WR
(DOpMy.]'Ia, CBA3bIBAOIIAA NIEpUOA U 4aCTOTY 06pameHI/m:
vl
T

Macca. I[ImotHOoCTh BewmectBa. @opmyiia I BBIYUCICHUS IUIOTHOCTH:

_m

1.7 V
1.8 | Cwma — BekTopHas pusnyeckas BenuanHa. Cio)KeHHE CHIT
1.9 | SIBnenue unepuuu. [lepssiit 3akoH HptoToHa
Bropoii 3akon HeroTona:
1.10 F=m-a
CoHarnpaBieHHOCTh BEKTOPA YCKOPEHHUSI TeJla U BEKTOpa CUJIbL, ACHCTBYIOIIEH Ha TEJIO
Bzaumopericteue Ten. Tpetuit 3akoH HeroTona:
1.11 Fyn=-Fr
Tpenue mMOKOsT U TPEHHE CKOJIbKEHUA. DopMyna il BBIUMCICHUS MOMYJS CHIIBI
TPEHUS CKOJIbKEHUS:
F_=u-N
1.12 p =M
Hedopmanus tena. Yupyrue u Heynpyrue nedopManuu. 3aKoH ynpyroi aedopMauu
(3akoH ['yka):
1.13 F=k-Al
1.14 | BcemupHoe Tarorenue. 3aKOH BCEMUPHOIO TATOTEHUS:




My - 1M+
F=Gg. 1 _2

'L
Cuna Tsoxectu. Y ckopeHre cBOOOIHOTO MaieHusl.

dopmyiia A1 BBIYUCICHHS CUIIBI TSXKECTH BOJIU3U MoBepxHOCTH 3emiu: F = mg.
JBuxenue manet Bokpyr Connua. IlepBast kocMuueckasi ckopocTs. HeBecomocTts u

neperpysKu

1.15

Hmnynec Tena — BeKTopHas pu3nyecKkas BeIMYUHA.
p=mi

Nmnynbe cucremsl Ten. U3MeHenne nmnyibca. MMITynbc Crsibl

1.16

3aKkoH COXpaHCHUA UMITYJIbCA JJISA 3aMKHYTOI>'I CHUCTCMBI TCII:
D=0, i, U, =const

PeakTtuBHOE IBHKEHUE

1.17

Mexanunueckas padota. opmyna it BEIMUCICHUS PaOOThI CUJIBI:

A=Fsoosc

MexaHudeckas MOIITHOCTB:

=24
I

1.18

KuneTtnueckas v moteHIuanbHast sHeprus. opmyna Jisi BEIYACICHUS KWHETHYECKON
SHEPIHH:

J'HUE
Be=mm
Teopema 0 KHHETHYECKOM dHEpruu. PopMyia I BEIYUCICHHS MOTSHIIMATLHOM
SHEPTHUH TeJla, MOAHITOTO
HaJIl 3eMIEH:

E,= mgh

1.19

Mexanuueckast SHEPrus:
E=E;+E ?
3aKOH COXpaHEHHs MeXaHU4ecKoil sHeprun. dopmyna JUisl 3aKOHA COXPaHEHUS

MEXaHUYECKOU YHEPIrUU B OTCYTCTBUE CUJI TpEHUs: £ = const.
[TpeBpameHre MEXaHUYECKON YHEPT MU ITPU HAJTMYNUU CUIIBI TPEHUS.

1.20

[TpocTbie MexaHU3MBI. «30J10TO€ MIPABUIIO» MEXAHUKH.
Poruar. Momenr cunst: M - Fl.
VYcnoBue paBHOBECHs phlyara:




M +M +..=0
[TonaBmxHBIN 1 HeTTOABKHBIN 0710KK. KITJ] mpocThIX MEXaHU3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

[aBienue TBEpIOTO TEIA.
(DopMyna JJIA BBIYUCJICHUA JaBJICHUA TBépIIOI‘ O TCJia:
F
P=—5-
JlaBnenue raza. ATMochepHOe 1aBleHUE.
I'uppocTaTudeckoe 1aBlIeHUE BHYTPH KUIKOCTH.
CDopMyna JJIs1 BBIYUCIICHUA JAaBJICHUSA BHYTPH ) KUIKOCTHU!

p=pgh+p_,

1.22

3axoH [lackans. ['mgpaBnuyeckuii npecc

1.23

3akoH Apxumena. @opMyiia AJi ONPENEIEHUS BBITAIKUBAIOLIEH CHUIIBL, AEHCTBYIOLIEH
Ha TeJOo, MOTPYKEHHOE B HKUJKOCTh WU T'a3:

Fap =PEV

VcaoBue nnaBanud Tea. [lmaBanue CyaO0B U BO3YXOIIIIABAHHC

1.24

Mexanudeckue KkojieOaHus. AMIUIATYAQ, TMEpUOA M 4YacTtoTa Kojebanuii. dopmyna,
CBA3BIBAIOIAS YACTOTY U NEPUOJ KOJIeOaHUM:

ve L
T

1.25

MaremMatnueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKHA. [IpeBpamienue »sHeprum Ipu
K0JIeOATEeTbHOM JIBUKECHUN

1.26

3aTYXaIOIHI/IC KoJIeOaHus. BHHy}KI[eHHBIe Kxonebanus. Pe3onanc

1.27

Mexanunueckue BoJHBIL. [Ipo1osibHbIC W TIOTIEpEYHBIC BOJHBI. J{JIMHA BOJHBI H CKOPOCTH
pacrpocTpaHeH s BOJTHBIL:

h=v-T

1.28

3Byk. I'poMkocTh ¥ BbIcOTa 3Byka. OTpakeHHE 3BYKOBOM BOJHBI Ha TpaHUIE ABYX
cpen. udpas3Byk u ynbTpa3ByK

1.29

IIpaxmuueckue pabomvi

N3mepeHue cpenHel INIOTHOCTY BEUIECTBA; APXUMENOBOM CUIIBL; KECTKOCTHU MIPYKUHBL;
K03(ppULIMeHTa TPEeHUSs CKOIbKEHHS; paOOThI CHIIbI TPEHHUS, CHJIBI YIPYTOCTH; CpeIHEH
CKOpOCTH JBIKEHHs OpycKa IO HaKJIOHHOH IUIOCKOCTH; YCKOpEHHUs Opycka IpH
JBIKEHUM 10 HAKJIOHHOM  IUIOCKOCTH; 4YacTOThl M Iepuoja  KoseOaHuit
MaTeMaTHYECKOTO MasiTHUKA; YacTOThI U MEpPHOAa KOJIeOaHUH MPYKUHHOTO MasiTHUKA;




MOMEHTa CHWJIbI, JE€HCTBYIOLIEr0 Ha pblyar; paboThl CHUJIBl YNPYTrOCTH IpPU HOIBEME
rpy3a ¢ IOMOIIBIO HETIOABM)KHOTO 0JI0Ka; pabOThI CUIIBI YIPYTOCTH NP MOABbEME Ipy3a
C TIOMOLIBIO MMOABHYKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOTrpyKEHHOM YacTu Tena
M OT IUIOTHOCTU UJKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOLIECH CHUJIBI OT MacChl TeJa;
CUJIBI TPEHUS CKOJIBKEHHUsI OT CHJIbI HOPMAJIBHOT'O JABJIEHUSA U OT pPOJa IOBEPXHOCTH;
CWJIBl YIPYTOCTH, BO3HUKAIOUIEH B MpPYXHHE, OT CTENEHH JedopMaluu NpPYyKUHBI;
yCKOpeHHs OpycKa OT yria HaKJIOHa HampaBisfiolleil; mepuoja (4acToThl) KojeOaHuit
HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MepHoja KoieOaHuil NpyKMHHOTO MasiTHUKA OT
Macchl TIpy3a M JKECTKOCTH IMPYKHHBI;, HCCIECJOBAaHUE HE3aBUCHMOCTH IIE€pHOJa
KoieO0aHUN HUTAHOTO MasiTHUKAa OT Macchl rpysa. lIpoBepka yciioBusi paBHOBECHS
phluara

Qusuueckue A61eHUs 8 Npupode. TIPUMEPHI ABMKEHUS C Pa3IUYHBIMU CKOPOCTSIMHU B
JKUBOM U HEXKUBOU NMPUPOJE, NEHCTBUE CUIIbI TPEHUS B IIPUPOJIE U TEXHUKE, IPUIIUBHI U
OTIUBBI, JBHXKEHHE IUIaHeT COJIHEYHOW CHUCTEMBl, PEaKTUBHOE JIBUKEHHE >KHUBBIX

1.30 OpPraHU3MOB, PbIUarv B TEJI€ YEJIOBEKA, BIMUSHUE aTMOC(HEPHOro AABICHHS Ha >KUBOM
OpraHu3M, IUIaBaHuWEe pbIO, BOCHIPUSATHE 3BYKOB JKMBOTHBIMH, 3EMIIETPSICEHHE,
CEHCMHMYECKHUE BOJIHBI, IlyHAMH, 3XO
Texnuueckue ycmpoucmea: CIUJOMETP, JATYUKU I[OJIOKEHUS, PpACCTOSAHUA U
YCKOpEHUS1, TUHAMOMETP, NOJLIUITHUKH, PAKEThl, pbluar, MOJABUKHBIA U HENOABH>KHbBIN

1.31 | 0O10KH, HAKJIOHHAS MJIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY, COOOIIAIOLIUECS COCYIbI,
YCTPOICTBO BOJOMPOBO/IA, THAPABINYECKHI MTpecc, MaHOMETp, 6apoMeTp, BEICOTOMED,
MOPUIHEBON HACOC, apEOMETP, IXOJIOT, UCII0JIb30BAHUE YJIBTPAa3BYKa B ObITY U TEXHUKE

2 TEIUJIOBBIE SABJIEHUA
OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJISIPHO-KHHETUYECKOW TEOPUHM CTPOCHHUS BEILECTBA.

2.1 Mopenu  TBEPHAOTO,  JKHUIKOTO U Ta3000pa3HOro COCTOSHHUHM  BeEIIECTBA.
Kpucrannmuueckne n aMmopHbIe Tena

29 JIBmxenune dactul BemecTBa. CBs3b CKOPOCTH JBMIKEHHUS YacTHUL] C TEMIIEPATypoOMl.

' BbpoyHoBckoe nBmwkenue, nuddysus

2.3 | (CmauuBaHHE U KalWJUISPHBIC SABJICHUS

2.4 | TennoBoe paclIupeHNE U CKaTUE

2.5 TermnoBoe paBHOBECHE

26 BryTtpennsis sneprus. Pabota u temionepenada kak crocoObl U3MEHEHUS BHYTPEHHEH

' SHEPrUU

2.7 | Bwugpl TEmuonepesadn: TEIIONPOBOAHOCTb, KOHBEKIIMS, U3JIyYEHHE
HarpeBanue u oxnaxnaenue tea. KoanyecTBo TEmaoThl. Y 1ejibHas TeIIOEMKOCTD:

2 o=am(ty-1)
3aKOH COXpaHEHUs PHEPTUU B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIIOBOro OanaHca:

2.9 Ql +Qg PR

2.10 | MHcnapenne m xoHaeHcauus. Mi3MeHeHne BHYTPEHHEHW SHEPIUM B IPOLECCE UCTIAPEHUS




1 KoHaeHcanuu. Kunenue sxunkoctu. Y aenpHas Teriora napoodpasoBanus: L = Q/m

2.11 | BnaxHocTh BO31yXa
[InaBnenue m kpucramumzauusd. VI3MeHeHne BHYTpPEHHEH 3HEPruu IMpHU IUIABICHUU U
KpUCTAJUTM3alUU. Y JebHas TEII0Ta IJIaBICHUS:
2.12
_Q
- m
’ 13 BHyTpeHHss sHEprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTA CrOPAaHUs TOIUIMBA: ¢ =
' O/m
2.14 | Tlpunnunsl paboTs! TerioBsix apurareneit. KI1J[ rermmoBoro auratess
Ipakxmuueckue pabomvi
N3mepenne yaenpHOM TEIUVIOEMKOCTH METAJUIMYECKOTO UWIMHAPA; KOJIWYECTBA
TEIJIOTHI, MOJYYEHHOTO BOJIOM KOMHATHOW TeMmmepaTyphl (MKCUPOBAHHOW MAacChl, B
515 KOTOPYIO OMYIIEH HArpeThlil IUIWHIADP;, KOJWYECTBA TETUIOTHI, OTJAHHOTO HArpeThIM
’ HWIUHAPOM, TIOCJIE OMYCKAaHUS €T0 B BOJAY KOMHATHOW TEMIIEPATypbl; OTHOCUTEIHHOMN
BJIQKHOCTH BO3/yXa; YAEIbHOM TEIUIOTHI IJaBieHUs Npaa. McciaegoBanue n3MeHEHUs
TEMIIEpPaTypbl BOJbI TPH PA3IUYHBIX YCIOBHUSX; SBICHUS TEIIOOOMEHa MpHU
CMEILMBAHNM XOJIOJHOM U ropsiuel BOJbI; MPOLIECCa UCTTAPEHUS
QDusuueckue A61eHUs 6 NpUpoOde: TTIOBEPXHOCTHOE HATSHKEHNE U KalIWJUIIPHBIC SIBICHUS
2.16 | B mpupone, Kpucramisl B mnpupoze, usiydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl; 00pazoBaHuE pOCHl, TYMaHa, MHEs, CHEeTa
Texnuueckue ycmpoticmea: KanWUISpbl, TMPUMEPHl HCIOIb30BaHUS KPHUCTAJUIOB,
2.17 | XKUAKOCTHBIM TEPMOMETp, AATUUK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOTUICHHS JOMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOMHA, TBUTATENh BHYTPEHHETO CTOPaHUs
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 | Dmnextpuzauus Tei. [IBa Buaa 3JEKTpUUYECKUX 3apsI0B
3.2 | BzaumopeiicTBHe 3apsKeHHBbIX Tel. 3akoH KynoHa
33 3aKOH COXpaHEHHMS AIEKTPUUECKOTO 3apsiaa
34 Onektpuueckoe  nose.  Hanpsx€HHocTes  anekTpuueckoro  mois.  [IpuHnun
' CYNEPHO3UIUH IEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
15 Hocutenn snekrpuyeckux  3apsgoB. JlelicTBHME  3JIEKTPUYECKOro  MMOJA  Ha
' ANeKTpUUecKue 3apsbl. [[poBOAHUKY U ANDIIEKTPUKHU
[ToctosiHubI anexkTpuyeckuit Tok. JledicTBus snexkTpuueckoro Toka. Cuiia ToKa.
3.6 = Hamnpsxenue.
I=gq/t,U=A4/4q
37 DIIEKTPUYECKOE COITPOTUBIICHHE. Y IENBHOE AJIEKTPUUECKOE CONPOTUBIICHUE:!
' R =pl/S
3.8 | 3akon Oma ans y4yactka snekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETUHEHHUE TPOBOIHUKOB:
3.9

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




Hapanneanoe COCAMHCHHUEC ITPOBOJHUKOB PaABHOT'O COIIPOTUBJICHU

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

F

CMelaHHbIC COCAUHCHUA TPOBOAHHUKOB

3.10 | PaGota m MOUTHOCTH 3JIeKTpUueckoro Toka. A = Ult, P = Ul
3akon J[xoynsa — Jlenmna:
3.11 o=I 2 Rt
312 OnbiT Opcrena. MarauTHoe 1oJie MPSIMOTO MPOBOJHHUKA ¢ TOKOM. JIMHUKM MarHUTHOM
' UHIYKIHU
3.13 | MarauTHoe 1nosie NOoCTOSSHHOIO MaruuTa. B3anumoieiicTBre NOCTOSSHHBIX MATHUTOB
3.14 | JleiicTBME MarHUTHOTO NOJII HA TPOBOJIHUK C TOKOM
3.15 | Onsitel ®apanes. SABnenue anekTpoMarHuTHOM MHAYKUuU. [IpaBuio Jlenua
Ipaxmuueckue pabomwl
N3mepeHne 37JeKTpUYeCcKOro COMPOTHUBIICHUS PE3UCTOPA; MOIIHOCTU 3IEKTPUUECKOTO
TOKa; pabOTHI AJIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JAMIIOYKa), OT HANPSHKEHUS] HA KOHLIAX MPOBOJAHUKA; 3aBUCUMOCTU COMPOTUBJIEHUS OT
' JUIMHBl ~ TIPOBOJHHMKA, IUIOIIAAMA €ro MOMNEPEYHOr0 CEYEeHHs U  YJIEeIbHOTO
CONPOTHUBIICHUS.
[IpoBepka mpaBwia Uil DIEKTPUYECKOTO HAMPSOKEHUS TIPH  TOCJIEI0BATEILHOM
COCAMHEHUU TIPOBOJAHUKOB; TpaBWia JUIsI CHJIBI DJEKTPUYECKOrO0 TOKa TMpH
napayieIbHOM COSAMHEHUN TPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue A6NeHUs 6 Npupode: DIEKTPUUECKHE sBIEHUS B arMmocdepe,
3.17 | 2JIEKTpPHYECTBO >KHBBIX OPraHU3MOB, MAarHUTHOE TOJIE 3eMJIH, Apeiid) MOIIOCOB, POIh
MarHUTHOTO TIOJIS JUIS )KM3HU Ha 3eMle, MOJISIPHOE CUSTHHE
Texnuueckue ycmpoticmea. >JIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT, CUETUUK
318 ANEKTPUYECKOM  SHEPruu, DIEKTPOOCBETHTENIbHBbIE MPHOOPHI, HarpeBaTelbHBIC
' ANEKTPONPUOOPHl  (TIPUMEPHI), SJIEKTPUUECKHUE TPEAOXPAHUTENIH, SJICKTPOMArHHUT,
AJIEKTPOJIBUTATENb TOCTOSTHHOT'O TOKA, TEHEPATOP MOCTOSIHHOTO TOKa
3.19 | DnekrpomarHuTHbie BOJHBIL. [llkana 31eKTpOMarHuTHBIX BOJIH
3.20 | JlyueBas Mmoznens cBeTa. [IpsMoauHeitHOe pacipOCTpaHEHUE CBETA
3.21 | 3axon oTtpaxeHnus ceta. [Inockoe 3epkano
3.22 | IlpenomiieHue cBeTa. 3aKOH MPEIOMIIEHHS CBETA
3.23 | Jlucnepcus cBeta
394 Jlunza. Xox nydeit B ma3e. DokycHOe paccTosiHue JuH3bl. OnTryeckast cuia JIMH3BIL
' D=1/F
3.25 | I'ma3 kak ontuyeckas cuctema. OnTudeckue mprudopbl
396 IIpakxmuueckue pabomul

N3mepenne onTuueckoi cuibl coOHparoliedl JUH3bI, (POKYCHOI'O PACCTOSHUSA




coOuparonieil JuH3bI (110 CBOMCTBY pPaBEHCTBA Pa3MEpPOB IpeaMeTa M HM300paKeHus,
KOT/Ia IPeIMET PACIOJIOKEH B ABOIHOM (hoKyce), ToKa3aTes NPeIOMICHUS CTEKIIa.
HccnenoBanue cBOWCTBa M300paXKeHUs, MOTYYEHHOTO C MOMOIIBIO cOOMparoieit
JIMH3bI; U3MEHEHUsI (POKYCHOI'O PACCTOSHUS JIBYX CJIOXKEHHBIX JIMH3; 3aBUCUMOCTH yTia
MIPEJIOMJIEHHs] CBETOBOTO JIyya OT yIJja MaJIeHUs Ha IPAaHUIIE «BO3IYX — CTEKIIO»

Qusuueckue aenrenus 6 npupoode: 3atMeHus CosHua u JIyHbl, 1[BeTa TeJl, ONTHYECKUE

3.27
sBJIeHUs B aTMocdepe (uBeT HeOa, pedpakius, paayra, MUPax)
3.28 | Texuuueckue ycmpoticmea. 09KA, IEPUCKOI, (OTOAIITAPAT, ONTHIYESCKUE CBETOBOIBI
4 KBAHTOBBIE SABJIEHUA
4.1 | PagmoakTuBHOCTH. Anb(a-, 6eTa-, ramma-u3iaydenus. Peakiuu anbda-u Oeta-pacnana
4.2 | Omsitel Pezepdopaa nmo paccesuuto anbha-gactuil. [nanerapuas Moaens aToMa
4.3 | Cocra atromHoro sapa. M3ortormsl
4.4 | llepuon nmosypacnaja aTOMHBIX sIIEp
4.5 | Slnepsble peakunu. 3aKOHBI COXpAaHEHUS 3apsIIOBOTO U MaCCOBOT'O UUCEL
Qusuueckue A6N1eHUsL 8 NpUpode: eCTECTBEHHBIM paJMOaKTUBHBIN (OH, KOCMHYECKHE
4.6 | 15y4u, paIMOaKTUBHOE M3Iy4YEHHE MPUPOJHBIX MUHEPAJIOB, IEHCTBUE PaJMOAKTUBHBIX
M3JTyYEHUI Ha OpraHu3M YeJIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, WHAMBHUIYaIbHBIM 0O3UMETp, Kamepa

Bunscona, sijepHas sHepreTHKa




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JIS YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






