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3AIIMCKA

[Iporpamma no ¢u3uke Ha YpOBHE OCHOBHOTO 0OILIero oOpa3oBaHHsl COCTaBJI€HA Ha
OCHOBE IIOJIOKEHUH U TpeOOBaHU K pe3yJibTaTaM OCBOEHUS Ha YIriIyOJIEHHOM YpOBHE OCHOBHOM
o0Opa3oBaTenpHOM mporpaMmel, mnpenacraBieHHbIx B DPI'OC 00O, a Takxke C  yd&ToM
(dbenepanpHOll paboueld mporpaMmbl BocmHuTaHus W KoHIeENuu mnpenogaBaHus Y4eOHOTO
npeamera « PU3nKay.

Conepxkanue mporpaMMmbl IO (pu3KMKe HAmpaBIeHO Ha YJIOBJIETBOPEHHE MOBBIIMICHHBIX
3aMpoCcoB 00YYArOIUXCs, CTPEMAIIMXCS K 0oJiee TTy0OKOMY OCBOEHHIO (PM3MUYECKHX 3HAHUHU, U
Ha (opMHUpOBaHHE ECTECTBEHHO-HAYYHOW TI'paMOTHOCTH oOydarommxcs. B mporpamme mo
¢u3MKe yYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOro mpeamera B peanusanuu Tpedoanmii ®I'OC
OOO x mniIaHMpyeMbIM JIMYHOCTHBIM M METAlPEAMETHBIM pe3yjibTaTaM OOYyYEHHs, a TaKkKe
MEXIIPEIMETHBIE CBA3M €CTECTBEHHO-HAyUHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOIO
o0mrero oopazoBaHusl.

[Tporpamma mo (u3MKe yCTaHABIMBAET pacipenesieHue y4eOHOro Marepualia 1o roaam
oOyuyenusi (mo kjaccaM), MpeqIaraeT MPUMEPHYIO TIOCIENOBATEIbHOCTh H3YUYCHUS TEM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTUS IMPEAMETHOrO CoOAepKaHUs U Y4€Te BO3PACTHBIX
0COOEHHOCTEH 00Yy4arOIIUXCSI.

[Tporpamma no ¢u3uke pazpadboTaHa C eIbI0 OKA3aHUS METOAUYECKON MTOMOIIHN YUUTEIIO
B CO3JIaHUU Paboyeii MPorpaMmbl 10 Y4eOHOMY IIPEAMETY.

®du3nkKa SIBISIETCS CUCTEMOOOPA3yIOIIUM JIJISI €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUECKHe 3aKOHBI JIEKAT B OCHOBE IMPOILIECCOB U SIBJICHUN, U3y4yaeMbIX XUMHEH,
O6uonoruelt, actTpoHomMueil U ¢uznyeckoil reorpadueil, BHOCUT BKJaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHpa, MpenocTaBiiseT Haubosee sCHble 00paslbl MPUMEHEHUsS HaydHOro MeToja
MO3HaHMS, TO €CTh CI0c00a MOy4YeHUs! JOCTOBEPHBIX 3HAHUN O MHUpE.

OnHa U3 I1aBHBIX 3a71a4 (U3NUECKOro 00pa3oBaHMs B CTPYKType 0OIIero oopa3oBaHUS
COCTOMT B ()OPMHUPOBAHMHM €CTECTBEHHO-HAyYHOM TIpaMOTHOCTH M HHTEpeca K HayKe Yy
00yJaronmXcsl.

N3yuenune ¢usuku Ha yriyOJa€HHOM YpOBHE IIPEAINONaraeT YBEPEHHOE BIIaJCHHE
CIIEAYIOIUMHI KOMIIETEHTHOCTSMHU, XapaKT€PU3YIOLMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTD!

HAy4YHO OOBSACHSATSH SIBJICHMUS;

OLIEHUBATh U [IOHUMATh OCOOEHHOCTH HAyYHOI' O UCCIIE0BAHUS;

MHTEPIPETUPOBATh JAHHBIE U HMCIOJIb30BAaTh HAYYHBIE JOKAa3aTeJbCTBA ISl MOJIYUYCHUS
BBIBOJIOB.

Ienu wusydyeHuss (U3MKH HA YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs OMpEIENICHBI B
Konnenuuu npenogaBanus yueOHoro npeamera «®dusnka» B 00pa3oBaTeNbHBIX OPraHU3AIUNX
Poccuiickoii  ®enepanuu, peayn3yrOIIMX OCHOBHBIE 0011e00pa3oBaTeIbHbBIC IPOTrPaMMBI,
yTBepkAEHHON pemenueM Komiernu MunHucTepcTtBa mpocsenieHusi Poccuiickoit ®@enepanuu
(npoToxkoit ot 3 gexadpst 2019 r. Ne ITK-4BH).

Lenu nzyuenus Gus3nku Ha yriayOiaEHHOM YpOBHE:

pa3BUTUE HHTEpeca M CTpEeMJIEHUS OO0y4alomMXcsi K HAy4HOMY H3YYEHHIO IMPHPOJIBI,
pa3BUTHE X UHTEIIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMpeNCTaBlIeHHMII O HAayyHOM MeTojAe TMo3HaHus U (opMupoBaHHe
UCCJIEZIOBATENLCKOTO OTHOIIICHUS K OKPY/KAIOIIUM SBIICHUSIM;



(dbopMHpOBaHHE HAyYHOI'O MHUPOBO33PEHHsS KaK pe3ysbTaTa U3yUeHHs OCHOB CTPOEHHS
Matepuu 1 GyHIaMEHTAJILHBIX 3aKOHOB (DU3HKH;

dopmMHupoBaHUE YMEHUHN NMPUMEHATh (PU3MUECKHe 3HAHUS U Hay4HbIE JOKa3aTesbCTBA s
OOBSICHEHHSI OKPYKAIOIUX SBJICHUI;

dbopmMHupoBaHuEe MNPEACTABIECHUN O poiau (GU3UMKU I pa3BUTUS APYTUX E€CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHii;

pa3BUTUE TMpPENCTaBICHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaIbHON
NeSITebHOCTH, CBS3aHHOM C (DU3HMKOM, MOArOTOBKAa K JalbHEWIEMy OOyYeHHIO B O3TOM
HaIlpaBJICHUY;

(dopMHUpOBaHNE TOTOBHOCTH K JaJbHEHIIEMY U3yYEHUIO (PU3UKU HA YIiIyOJEHHOM YPOBHE
B paMKaxX COOTBETCTBYIOIIUX MpoduIei 00yueHns: Ha ypOBHE CPEAHEro 00IIero o0pa3oBaHusl.

JocTiwkenne »THX MLenedl mnporpamMmbl 1Mo (U3MKEe Ha YpOBHE OCHOBHOTO OOIIEro
00pa3oBaHMsI 00€CIIEUNBAETCS PELIEHUEM CIEIYIOIINX 3a1a4:

npuoOpeTeHre 3HaHWM O JAMCKPETHOM CTPOEHUHU BEIIECTBA, MEXaHHMYECKUX, TEIJIOBBIX,
JJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHre yMEHHUIl aHalIu3UpoBaThb U OOBACHATH (DU3NYECKHE SBJICHUS HAa OCHOBE
M3y4YCHHBIX (PM3UUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB peIlIeHHs PaCUETHBIX M KaUECTBEHHBIX 3a/1a4, TPEOYIOLIUX CO3/1aHus U
UCIIOJIb30BaHMsl (PU3MYECKUX MOjeNel, BKIoYas TBOPYECKME M IPAKTUKO-OPHUEHTHUPOBAHHbIE
3a/1a4i;

pa3BUTUE HCCIIEAOBATEILCKUX YMEHUN: HaOM0IaTh SBICHUS M U3MEpATh (U3NYECKUE
BEJIMYUHBI, BBIABUIaTh THIIOTE3bl U IpEJaraTh 3KCIEpUMEHTaIbHbIE CIOCOOBI UX MPOBEPKH,
IUIAHUPOBAaTh U TPOBOAMUTH OMNBITHI, SKCIIEPUMEHTANIbHbIE HCCIEIOBAaHUS, AaHAJIU3UPOBAThH
MOJTyYeHHbIE JaHHbBIE U JIENaTh BBIBOJIbI;

ocBoeHHE TpUEMOB pabOThl ¢ HHpopManued (U3NYECKOro CcoAepKaHUs, BKIOYas
MHPOPMALIMIO O COBPEMEHHBIX JOCTIDKCHUSX (GHU3UKH, HHTEPIpEeTalusd M KPUTHYECKOe
OlLIEHMBaHue UH(OpMaILH;

3HaKOMCTBO CO cepaMu Mpo(hecCHOHAIBHON AEATEIbHOCTH, CBA3AHHBIMU C (U3UKOH, U
COBPEMEHHBIMHU TEXHOJIOTUSMH, OCHOBAaHHBIMHU Ha JTOCTHXCHUSIX (PU3MUECKON HAYKH.

Ha wusyuenue Qusuku (yriayOsn€HHBIM ypOBEHb) Ha YPOBHE OCHOBHOI'O OOLIETO
obpaszoBanmst otBonutTcs 340 gacos: B 7 kimacce — 102 waca (3 waca B Henenmo), B 8 kinacce — 102
yaca (3 Jaca B Heneno), B 9 kinacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPXAHUE OBYYEHUA
7 KJIACC

Pa3zjnesn 1. @®u3uka 1 eé poJib B NO3HAHNH OKPYKAKOIIEro MUpa.

dusnka — Hayka o mpupoje. SABieHus Npupoasl (MEMEHThI COAepKaHUs, BKIOYAIOIIEe
MEXIpeMeTHbIe CcBsA3M). Dusnueckne SBICHUS: MEXaHUYECKHE, TEIUIOBBIE, AJIEKTPUYECKHE,
MarHUTHBIE, CBETOBHIC, 3BYKOBBIC.

duznueckue BeMMUMHBL PasMmepHocTh. EamHuier ¢usudeckux BenmuyuH. M3Mmepenue
¢busnyeckux BeMUMYMH. OTanoHbl. Pusmueckue mnpubdbopsl. llena ngenenus. IlorpemHocTs
n3Mmepenuii. IlpaBuna OGezomacHoro Tpyna mpu pabore ¢ 1a0OpaTOPHBIM 00OpPYTOBaHUEM.
MexayHapoaHas cucrema eauHuil. [lepeBos BHECUCTEMHBIX eAMHUL B eauHUIIBI CU.

Kak ¢usuka u gpyrue ecrecTBEHHblE HAyKH M3y4yaroT mpupony. EcTecTBeHHO-Hay4yHBIN
METOJl TO3HAHMS: HaOIIOJEHUEe, MOCTAHOBKA HAYYHOI'0 BOMPOCA, BBIIBIKEHUE THIIOTE3,
SKCIIEPUMEHT IO TIPOBEPKE THUIOTE3, OObsICHEeHHWEe Habmomaemoro sBieHus. OnucaHue
($U3NYECKUX SBJIEHUH C TOMOIIBIO MOJETIEH.

Hemoncmpavuu.

Mexanndeckue, TEMIOBbIE, YJIEKTPUUECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC SIBICHHUS.

dusnueckue MpuOOPHl M MPOLEAYypa HPSIMBIX H3MEpPEHUIl aHAJIOTOBBIM U IH(PPOBBIM
IPUOOPOM.

Jlabopamopuwvie pabomul u onvimul.

Omnpenenenue eHbI AeIEHHS IKaIbl U3MEPUTEIBHOTO MPUOopa.

N3mepenne paccTOsIHUM.

N3mepenue nmomany 1 o0béMa. MeTo1 majJeTKy.

W3mepeHne BpeMeHHN.

H3mepenne 00bEMa KUIKOCTH U TBEPIOTO Tea.

Omnpenenenue pa3MepoB MallbIX Tell. MeTon psaoB.

[IpoBenenne wuccieaoBaHMs 1O TPOBEPKE TUIOTE3bl: JAATBHOCTh TMOJETa IIApHKa,
MyIEHHOT' 0 TOPU30HTAJIBLHO, TeM 00JIbIle, YeM OOJIbIlIe BHICOTA MY CKa.

Paznen 2. [lepBoHauajibHbIe CBe/IeHUS 0 CTPOCHHH BelllecTBAa.

CtpoeHue BemiecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepbl U MacChl. OMBITHI, TOKa3bIBAIOLINE
JTUCKPETHOE CTPOEHUE BEIIECTBA.

JBmwxenue wacturl BemecTBa. CBsI3b CKOPOCTH JBKMIKEHUSI YACTUIl C TEMIIEPATYPOM.
bpoynoBckoe nBwxkenue. Jduddysus. BzaumopeiicTBue dacThil BEmIECTBA: MPUTSKEHUE U
OTTaJIKUBaHUE.

ArperatHble COCTOSHHS BELIECTBA: CTPOEHUE Ta30B, JKUIKOCTEW U  TBEPIBIX
(KpucTamM4eckux) Teid. B3auMocBs3b MEXIy CBOMCTBAMU BEILIECTB B Pa3HbIX arperaTHbIX
COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBL.

Hemoncmpayuu.

Habmonenre O6poyHOBCKOT'O ABUKCHHUSL.

Ha6monenne nuddysun.

HaGmonenue sBiaeHUM, OOBACHAIOMIMXCS MPUTSHKEHHUEM WM OTTAJIKUBAHUEM 4YacTHI
BEIIECTBA.

Jlabopamopusie pabomot u onvimel.

Ornenka quaMeTpa aToMa METOAOM PSAIOB (C UCIOB30BaHUEM GoTorpadumii).



OmnbITHI 110 HAOTIOAEHUIO TEIIOBOTO PACIIMPEHUS Ta30B.

OMnBITHI IO OOHAPYKEHUIO JIEHCTBUS CHII MOJIEKYJISIPHOT'O TPUTSKEHHUS.

Paznen 3. JIBu:keHHe U B3aMMOAeiiCTBHE TeJl.

Mexannueckoe nauxeHue. [lytb m mnepememenue. PaBHOMEpHOE M HEPABHOMEPHOE
newkenne. CBoOOMHOE TajgeHHWE KaK MpUMEP HEPAaBHOMEPHOro ABWXKEHHS Tel. CKOpPOCTb.
Cpenssisi CKOPOCTh MPU HEPABHOMEPHOM JIBIKEHUU. PacuéT myT v BpeMeHH JIBHKCHUS.

I'paduku 3aBuCHMMOCTEN BEIMYMH, ONMMCHIBAIOIIMX JBIKeHHe. OOume mnoHATUs 00
OTHOCUTEIBHOCTHU JIBM>KEeHUS. ClIO)KEHUE CKOPOCTEN JJIsl Tell, ABMKYILUXCS apalyieiabHO.

SBnenne uwHepuuu. 3akoH WHepuuH. B3aumopeiicTBHe Ten Kak MPUYMHA W3MEHEHHS
CKOPOCTH JIBIDKEHMsI Tel. Macca Kak Mepa WHEPTHOCTH Tella B IMOCTYNATEIbHOM JIBHXKCHHH.
[TnotHOCTE BemecTBa. CBS3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €AMHUIIE 00bEMa BEIIECTBA.
Cwmecu u crinaBbl. [loBepXHOCTHAS U JIMHEWHASI JIOTHOCTb.

Cuna kak xapakTepucTHKa B3aumopencTBus Ten. Cumiia ynpyrocth U 3akoH [yka.
N3mepeHne cuibl C NOMOINBIO AMHAMOMETpa. SIBlIeHHE TATOTEHUs M cuia Tskectd. Cuna
TSOKECTH Ha Apyrux niaHetax. Bec tema. HeBecomocTs. CiokeHHE CHUJI, HANpPaBIEHHBIX IO
olHOU npsamoil. PaBHonelcTBytomas cui. Cuna tpeHus. TpeHue CKOJIbKEHUs U TPEHUE MOKOs,
Bs3KOE TpeHue. TpeHue B Npuposie U TEXHUKE.

Hemoncmpauyuu.

Habmonenre MexaHnueckoro ABUKECHUS Tena.

N3mepenne cKOpoCTH MPSIMOJIMHEHHOTO IBUKEHUS.

Haburonenue sBieHUs: HHEPLUU.

HaGnronenne n3MeHeHus: CKOPOCTH TP B3aUMOCHCTBUU TeJ.

CpaBHEHHE MacC IO B3aUMOAEHCTBUIO TEI.

CrnoxeHune cuil, HalpaBJICHHBIX 110 OAHON IPSAMOM.

Jlabopamopusie pabomot u onvimel.

OrnpenesieHue CKOPOCTH PaBHOMEPHOrO JBIKEHUs (LIapuka B JKUJIKOCTH, MOENHU
ANEKTPUIECKOT0 aBTOMOOWIIS U TaK Jaliee).

OrmpenenieHne cpeaHEed CKOPOCTH CKOJBKEHUS Opycka WM IIapuka IO HaKJIOHHOU
IJIOCKOCTH.

OrnpenesieHre NJI0THOCTH TBEPAOTO Tena.

OnpITel, JNEMOHCTPUPYIOIIME 3aBUCUMOCTb pACTSDKEHHS (AedopManuu) HPYKHUHBI OT
IPUJIOXKEHHOW CUJIBI.

OnBbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJBXKEHUS OT CHJIbI JIaBJICHUS
U XapakTepa CONPUKACAIOLIUXCS TOBEPXHOCTEH.

Pasnen 4. JlaBiieHue TBEPABIX TeJ, KUIAKOCTEH U ra3oB.

HaBnenue. Cuna naBienus. CnocoObl YyMEHBIICHUS U YBeNUYeHUs AaBlieHus. JlaBneHue
raza. 3aBUCUMOCTh JaBJieHUs raza oT o0béMa u Ttemneparypsl. [lepenaya naBineHus: TBEPAbIMU
TeJaMu, KUJIKOCTSAMU U razamu. 3akoH [lackand. [lTHeBMaTHyeckre MalllMHBbI.

3aBUCHMOCTh JIaBJICHHSI JKUJIKOCTH OT TIyOWHBI TOrpykeHus. [muapocraTuueckuit
napajokc. Coobmaromuecs: cocyabl. I'uapaBnuueckue MexaHu3Mbl. M cronb3oBaHHE BBICOKHX
JIABJICHUI B COBPEMEHHBIX TEXHOJIOTUSIX. Y CTPOMCTBO BOIOMPOBOA.

Atmocdepa 3emnn u arMmocepHoe naBiieHHe. [IpHUMHBI CyIIECTBOBAHUS BO3TYIIHOM
ooomoukn 3emum. Onbit Toppuuenmu. U3mepenne atmocdepHOro maBiieHUS. 3aBUCUMOCTH
aTMOC(EpPHOTO JIaBIieHHS OT BBICOTBI HaJ YypoBHEM Mops. I[lpubopel ans wu3MepeHus
aTMOC(hepHOTr O J1aBJICHUSI.



JlelicTBUE *KUAKOCTH U ra3a Ha MOrpyKEHHOE B HUX TeJo. BrITankuBaromas (apxumenona)
cuna. 3akoH Apxumena. YciIoBHE BO3HUKHOBEHHS BBITAJIKMBAIOUIEH (apXUMEIOBOW) CHIIBI,
noarekanue. [InaBanue Ten. Bo3nyxomiaBanue

emoncmpauuu.

3aBUCHMOCTb JIaBJICHHs a3a OT TEMIIEPATYphI.

Ilepenaua gaBiaeHUs )KUIKOCTBIO U Ta30M.

CooOmaromuecst COCy/Ibl.

I'mapaBanueckuii mpecc.

[IposiBiieHue nelicTBUS aTMOC(EPHOTO TaBICHHS

Cudon.

3aBHCUMOCTH BBITAIKHUBAIOIIEH CHIIBI OT 00BbEMA MOrPYKEHHOM B JKUAKOCTh YacTH TeNa U
IJIOTHOCTH JKMJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYciioBue maBanys TEN: MJIaBaHUE WU NOTPYKEHUE TEN B 3aBUCUMOCTH OT COOTHOUIEHUS
IUIOTHOCTEN TeJla U KUAKOCTH.

Jlabopamopusie pabomot u onvimol.

HccnenoBanue 3aBHCMMOCTH Beca Tela B BoJE OT 00bEMa MOrpyKEHHOW B KMIKOCTh
4acTu TeJa.

Omnpenenenue BBITAIKUBAIOLIEH CUJIBI, AEHCTBYIOLIEH HA TENO, IOTPYKEHHOE B KUAKOCTb.

[IpoBepka HE3aBHCUMOCTH BBITAJIKMBAIOLIECH CUJIbI, JEHCTBYIOIIEH HA TEJIO B KUIKOCTH,
OT Macchl Tena.

OnBITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUIIBI, JEHCTBYIOLIEH Ha TEJIO
B KHJIKOCTH, OT 00bEMa MOrpyKEHHON B )KMJIKOCTh YACTH TeJIa M OT MJIOTHOCTH JKUIKOCTH.

KoHcTpynpoBanue apeomeTrpa WIM KOHCTPYMPOBAaHHE JIOAKM M OIpEAEIeHHe €€
IPy30I0AbEMHOCTH.

Pa3nen 5. Pabora 1 MOIIHOCTb. DHEpPIrus.

Mexanuueckast pabora JJIs CHJI, HAIIPAaBJIEHHBIX BJI0Jb JMHUY ITepeMelieHus. MOIIHOCTb.

[IpocThie MEXaHU3MBIL: pbIYar, BOPOT, OJIOK, MOJMCIACT, HAKJIOHHAs IIOCKOCTD,
HOKHUYHBINA MexaHu3M. MomeHT cunbl. PaBHoBecue perdara. IIpasuno momenTos. [Ipumenenune
IIpaBWJla paBHOBECHs pbluara K O0ioky. «3osiotroe mnpaBuwio» MmexaHuku. KIIJ[ mpoctbix
MexaHMu3MOB. [IpocTbie MeXaHN3MBI B OBITY, TEXHUKE, )KUBBIX OpraHu3Max.

Mexanndeckass sHeprus. Kunermyeckas M mnoTeHuuanbHas »Heprus. lIpespaiuenue
OJHOT'O BHJAa MEXaHMYECKON PHEPIrUU B APYroi. 3aKOH COXPAHEHUS M NPEBPALLEHUS DHEPIrUU B
MEXaHHUKE.

Hemoncmpauyuu.

ITprMepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopuwvie pabomul u onvimul.

HccenenoBanue yciaoBUi paBHOBECHUS pblyara.

N3mepenne K11/l HaKIOHHOHN MIOCKOCTH.

W3yuenue npaBuiia ppluara Jiist OABMXKHOTO M HETIOIBHXKHOT'O OJIOKOB.

Omnpenenenne KI1/] mogBu»XHOro 1 HEMOABMKHOTO OJIOKa.

Omnpenenenre paboThl CHIIBI YIPYTOCTH MPU MOIBEME IPY30B MPHU MOMOIIN HOJBUKHOIO
0J10Ka.

N3y4yeHne 3aKOHAa COXPaHEHUs MEXaHUYECKOU DHEPIUH.

8 KJIACC



Pa3nen 6. TenJioBble siBJICHHS.

OCHOBHBIE ITOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOpUN CTPOEHHUs BeniecTBa. Macca
U pa3Mepbl aTOMOB M MoOJeKyJ. ONbITbl, MNOATBEPKAAONIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KHHETUYECKON TEOPUH.

Mogenu TBEPAOTO, KUAKOTO U ra3000pa3HOr0 COCTOSIHUIN BelecTBa. Kpucrannmueckue u
amop¢Hbie Tena. ['padeH — HOBBIN MaTepua JJIsi HOBBIX TEXHOJMOTHH. TEeXHOIOrHH MOTydeHuUs
HCKYCCTBEHHBIX anMa3oB. OOBbsSICHEHUE CBOMCTB ra3oB, KUIKOCTEH M TBEPIBIX TET HA OCHOBE
MOJIOKEHUN MOJIEKYJIPHO-KMHETUYECKONM Teopuu. [IOBEpXHOCTHOE HATSKEHHE, CMAYMBAHUE,
KanuJUIsIpHbIe sIBJICHUs. TEeMoBO€ paclIMpeHHEe U CxKaThe. 3aBUCHUMOCThH JaBJICHHS Taza OT
00bEMa, TeMIepaTyphl.

Temneparypa. CBsA3b TemiepaTypbl CO CPEAHEH KHUHETUYECKOM SHepruer TerioBOro
JBUKEHUS 4acTHL. TeMIiepaTypHbI€ MIKaJIbl.

Buytpennsisi sHeprua. CrnocoObl M3MEHEHHUsT BHYTPEHHEW HHEpruM: Temjonepenadya u
coBepieHre paboTel. Buasl Temionepenaun: TeMI0NPOBOIHOCTb, KOHBEKIIUS, U3JTydyeHue. Busl
TeMJIonepeaavn B Mpupojie U TexHuke. HeoOpaTUMOCTh TEMIIOBBIX MPOIIECCOB.

KonndectBo Temnorel. YaenbHash TEIIOEMKOCTH BEIIECTBA. TemIOOOMEH W TEIIOBOE
paBHOBecue. 3akoH HploToHa-Puxmana. YpaBHeHue TenaoBoro 6aiaHca.

[InaBiieHrEe U OTBEPIEBAHUE KPUCTAIIIMYECKUX BEIIECTB. Y ENbHAS TEIJIOTA IJIABJICHHUS.
[TapooOpazoBanne u  konaeHcanusi. HWcmapenume.  Kunenwme.  YiaenpHas — temjora
nmapooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYpPhl KHUIEHUS OT aTMOC(EepHOro JaBlEHUSI.
HacebiieHHbIil 1 HEeHAChIIEHHBIN TTap. BiakHOCTh BO3TyXa.

DHeprust TOIJIMBA. Y AelibHasl TEII0Ta CrOPaHUsl.

[TpuHIUnBl paboThl TerioBbIX aBurareiei. KIIJI TermtoBoro asuratens. TemnsoBbie
JIBUTATENM U 3alUTa OKPYXKarollel cpelbl. TenmoBple MOTeEpU B TEMIOCETSX.

3aKOH COXpaHEHUS U MPEBPAIEHUs] SHEPTUH B MEXaHUUYECKUX U TEIJIOBBIX MpOIleccax.

Hemoncmpavuu.

Habnronenre 6poyHOBCKOTO IBUKEHHUS.

Ha6monenne nuddyszun.

Habmonenne sBiIeHUH TOBEPXHOCTHOTO HATSHKEHHUS, CMAayMBAaHUA U KaNWUIIPHBIX
SIBJIEHUM.

Habmoienre TenaoBoro pacumpeHus Tel.

V3MeHeHue naBieHus ra3a Mpu M3MEHeHUH 00bEMa U HarpeBaHUU WM OXJIaXKICHHH.

[IpaBuna uzmepeHus: TeMiepaTypsl.

Buael Temnonepenaymn.

OxuaxxieHue Ipu COBEPIIEHUU PaOOTHI.

HarpeBanue npu coBepiieHHN paOOThl BHEITHUMHU CHUJIAMHU.

CpaBHEHHE TEINIOEMKOCTEN Pa3IMYHbIX BEUIECTB.

HaGnronenne kunenus.

HaGnronenne moctossHCTBA TEMITEpATyPhl MIPY TJIABJICHUH.

Mopnenu TenaoBbIX ABUTATEIEH.

Jlabopamopuwvie pabomul u onvimeul.

OnBITHI 10 OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO TTPUTSIKEHUSI.

OMBITH TTO BHIPAIIUBAHUIO KPUCTAJJIOB MOBAPEHHOM COJIM HIIK caxapa.

N3mepenne Ttemmepatypsl OpH IMOMOIIM JKUJAKOCTHOIO TEPMOMETpa U JIaT4HKa
TEMIIEPATYPHI.



OmnbITHI 110 HAOTIOICHUIO TEIUIOBOTO PAaCUIMPEHUS ra30B, )KUIKOCTEH U TBEPABIX TEIN.

Omnpeznenenue 1aBiieHUs BO3Ayxa B OajloOHE IIIPULIA.

HccrnenoBanue 3aBUCHMOCTH JJaBJIEHUS BO3/1yXa OT €ro 00bEMa U TEMIIEpaTyphl.

[IpoBepka rHUMOTE3bl JUHEWHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA O KHAKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYpPHI.

HaGmonenre m3MeHeHUs: BHYTpPEHHEW SHEpPruu Tejia B pe3ysbTaTe Terulonepefadyud |
paboOThI BHEIIHUX CHUJI.

UccnenoBanue siBiieHUs TeryiooOMeHa MPU CMEIIMBAHUH XOJIOIHON U TOpsYei BOJIBI.

Onpeznenenre KOIMYECTBA TEIJIOTHI, TOJIYYEHHOTO BOJOM MPU TEMIIOOOMEHE C HAarpeThIM
METAJIIMYECKUM LIUJINHPOM.

OrnpenesieHre MOITHOCTH TEMJIOBBIX MOTeph (3akoH HbioToHa-Pruxmana).

Omnpenenenne yaenbHON TEMITOEMKOCTH BELECTBA.

Hccenenosanue npomecca UCIapeHus.

OmnpeneneHne OTHOCUTEIBbHON BIAXKHOCTH BO3yXa.

Omnpenenenue y1eabHOM TEIIIOTH IIJIaBJIEHUS JbJa.

Pa3nen 7. DnekTpruuecKkue ¥ MAarHUTHbIE SIBJICHUS.

Onextpuzauus Ten. JIBa poja sJaeKTpUYECKUX 3apsiioB. B3aummopelicTBue 3apspKeHHBIX
ten. 3akoH Kyiona.

Onexrpuueckoe noine. Hanpssk€HHOCTh anekTpudeckoro noiisi. IlpuHuun cynepno3unuu
ANIEKTPUUECKHUX M0JIei (Ha KaueCTBEHHOM ypPOBHE).

Hocurenn siekTpryeckux 3apsioB. DIEMEHTApHBIM 3iekTpudeckuil 3apsa. CTtpoeHue
atoMa. ITpoBOOHMKM, OUAIIEKTPUKU M IOJYIPOBOJHUKH. 3AKOH COXPAHEHUS 3JIEKTPUYECKOIO
3apsa.

ONEeKTpUYECKUN TOK. YCIIOBUSA CYLIECTBOBAaHUS JJEKTPUYECKOro ToKa. McrouHukm
MOCTOSTHHOTO TOKa. JIeMCTBHUS 3JIEKTpHUECKOro ToKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEKTPUYECKUI TOK B METajllax, KHUAKOCTAX U ra3ax.

Onexrpuueckas 1enb. Cuia Toka. DJIEKTpUUEcKOoe HanpsHKeHre. AMIIEPMETP U BOJIBTMETP
B IIENIH MOCTOSHHOrO ToKa. CONpOTHUBIIEHUE TPOBOHUKA. Y 1€IbHOE CONPOTHUBIIEHUE BELIECTBA.
3akoH Oma g yuacTtka nend. [lociaenoBaTesnbHOe U NMapaienbHOE COEIUHEHNE TPOBOJHUKOB.
O/1C B uenu noctossHHOro Toka. 3akoH Oma mig nonHoi nenu. [Ipasuna Kupxroda. Pacuér
IIPOCTHIX JIEKTPUYECKUX Lenel. Hennuelnsie 31eMeHTHI.

PaboTta 1 MOIIHOCTD 3JIEeKTpUUecKoro Toka. 3akoH J[xoymnsa-Jlenna. DnexkTpuyeckue nemnu
U TIOTPEOUTENH AJIEKTPHUUECKON SHepruH B ObITy. KopoTkoe 3aMbIKaHUE.

[locTossHHBIE MarHuThl. B3aumonelcTBHE MMOCTOSHHBIX MarHUTOB. MarnuTHoe moue.
MarunuTHoOe€ 1osie 3eMJIi ¥ €ro 3HaueHue JJist )Ku3Hu Ha 3emie. OnelT Dperena. MaruutHoe nose
anekTpuueckoro Toka. OnbiT Ammnepa. [IpumMeHeHHe >7€KTpOMarHuToB B TexHHUKe. [leficTBue
MarHuTHOrO MOJsi Ha NPOBOAHUK ¢ TOokoM. Cuia Amnepa u omnpeaeleHue e€ HamlpaBJICHHUS.
OneKTpoABUraTenb IMOCTOSHHOIO TOKa. Mcronb3oBaHME 3JIEKTPOABUIATENIEH B TEXHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel ®apanes. SIBmenume  anmekTpomarHuTHoM umHAyKumu. [IpaBuno  JleHna.
Onextporenepatop. CmocoObl TOTYyYEHUS DIEKTPUUECKON HHEPruu. OJNEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX MCTOYHHKAX SHEPTUU. DKOJOTHYECKHE MPOOJEeMbl SHEPTEeTHUKU. TOIMIMBHBIE
3JIEMEHTHI U 3JIEKTPOMOOUITH.

Hemoncmpauyuu.

DNeKTpU3aLus Tell.

JIBa poza 3JIEKTpUUECKUX 3aps10B U B3aUMOJIEHCTBUE 3apSKEHHBIX TEJI.



YCTpOKCTBO U JIENCTBUE AIIEKTPOCKOMA.

DneKTpocTaTHYecKast MHAYKIUS.

3aKOH COXPaHEHMS JIEKTPUYECKUX 3aps/10B.

MogenupoBaHie CHUJIOBBIX JIMHUN AJIEKTPUYECKOrO IMOJNsl C IOMOIIbIO OyMa’kKHBIX
CYJITAaHOB.

[IpoBOTHUKY ¥ TUATIEKTPUKH.

HcTouHnKN TOCTOSTHHOTO TOKA.

JlelicTBUS DIIEKTPUUECKOTO TOKA.

DNEKTPUUYECKUH TOK B KUAKOCTH.

I"a30BbIH pa3psin.

W3mepeHne Cuilbl TOKa aMIIEPMETPOM.

W3mepeHne 21eKTpUYECKOro HapsKEeHUs. BOJIBTMETPOM.

PeocraTt u Mara3uH COlpOTUBIICHUN.

B3auMopneiicTBuE MOCTOSHHBIX MarHUTOB.

MonenupoBaHue HEBO3MOXKHOCTH pa31€JIeHUs MOJIF0OCOB MATHUTA.

MoaenupoBaHue MATHUTHBIX I10JI€H MOCTOSHHBIX MarHUTOB.

OmnbIT Dpcrena.

MarsuTHoe€ 1oJjie ToKa. DJIEKTPOMAarHur.

JleficTBre MarHUTHOTO 10JIs1 HA IPOBOJHUK C TOKOM.

DIIEKTpOABUTATENb ITOCTOSIHHOI O TOKA.

OmnbiTel @apanges.

DIIEKTPOreHepaTop MOCTOSIHHOT O TOKa.

Jlabopamopmusie pabomut u onvimol.

OnbITHI 110 HAOTIOACHUIO JIEKTPU3ALMH TEJ IPH COPUKOCHOBEHUH U UHAYKITUEH.

HccenenoBanue 1elCTBUS SJIEKTPUYECKOTO MO HA POBOJAHUKH U TUIJIEKTPUKH.

COopka ¥ UCTIBITAHUE IEKTPUUECKON LIeTH MOCTOSHHOT O TOKa.

HccenenoBanue 3aBUCHMOCTU CHJIBI TOKA, MIPOTEKAIOILET0 YePe3 PE3UCTOP, OT HAINPSKECHUS
Ha PE3UCTOPE U CONPOTUBIICHUS PE3UCTOPA.

OnbIThl, TEMOHCTPUPYIOLIME 3aBUCUMOCTD 3JIEKTPUUECKOTO CONPOTUBIICHUS MPOBOJHUKA
OT €ro JJIMHBI, IO IONEPEYHOr0 CEUCHHs U MaTepuaa.

Omnpeznenenue yaenbHOrO COPOTUBIIEHUS IPOBOIHUKA.

IIpoBepka mpaBuiia CIOKEHHUsI HAIPSHKEHUM HPH MOCJIEI0BAaTEIbHOM COEAMHEHUH ABYX
PE3UCTOPOB.

IIpoBepka npaBuiia Jyisi CHIIbI TOKA MPU MapasuieIbHOM COEIUHEHUU PE3UCTOPOB.

Omnpenenenue 3/1C 1 BHyTpEHHEr0 CONPOTUBIIEHUSI HCTOYHUKA TOKA.

[TpoBepka npaBun Kupxroda.

[IpoBepka BeimonHeHUs 3akoHa OMa 7151 TTOJTHOM 11eMH.

W3ydyenue  BOJBTAMIIEPHBIX  XapaKTEPUCTUK  HEIMHEHWHBIX  3JEMEHTOB  (JIAMIIBI
HaKaJMBaHUs WK MOy POBOAHUKOBOIO AHO/A).

Omnpenenenre paboThl IEKTPUUECKOT0 TOKA, UAYIIETO YEPE3 PE3UCTOP.

OrnpenesieHre MOITHOCTH 3JIEKTPUYECKOr0 TOKA, BBIIEIIEMON Ha PE3UCTOPE.

Omnpenenenne KIIJI HarpeBatens.

HccenenoBanue MarHUTHOTO B3aUMOJIEMCTBUS ITIOCTOSHHBIX MATHUTOB.

W3ydeHne MarHUTHOTO TOJISI TIOCTOSTHHBIX MAarHUTOB TIPH UX O0BETUHEHUH U Pa3elICHUH.

HccenenoBanue qedCTBUS SJIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.



OnbIThI, AEMOHCTPUPYIOUIUE 3aBUCUMOCTh CUJIbl B3aMMOJEHCTBUSI KATYLIKH C TOKOM M
MarHuTa OT CHJIbl M HANpaBJICHHUS TOKA B KATYIIKE W OT HaIW4us (OTCYTCTBHS) CEpJICUYHUKA B
KaTyIlKe.

N3ydenne neicTBUsI MArHUTHOTO MOJI HA ITPOBOJIHUK C TOKOM.

KoncrpynpoBanue u nzydenue paboThl AIEKTPOJBUTATEINS.

N3mepenue KII/] snexTpoaBurareibHON yCTaHOBKH.

OnpITel IO UCCIEIOBAHMIO SIBJICHUSA JJIEKTPOMAarHUTHOW WHAYKIIMU: HCCIEIOBaHUE
W3MEHEHUUW 3HAYEHUS U HAIIPaBJIEHUSI NHAYKIMOHHOI'O TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHHS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. CriocoObl ONMCaHUS MEXAaHUYECKOIO
JOBUXKEHUS: TaONU4HBINA, rpaduueckuii, aHanmutudyeckuii. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOT O ABUKEHUS.

BekTopHbIE BENMYMHBIL, ONEpPALMM C BEKTOPAMH, INPOEKLUHUH BEKTOpa. Paauyc-BekTop
MaTepUaJIbHON TOYKH, IIEPEMEILECHNE Ha IJIOCKOCTU. PaBHOMEpHOE NMPAMOINHENHOE IBUKECHHUE.
HepaBHomepHoe mnpsMonuHenHoe aBuxkeHue. CpenHsss M MIHOBEHHas CKOPOCTh Tela IIpH
HEPaBHOMEPHOM JIBHKEHUHU.

Yckopenue. PaBHOyckOopeHHOE TPSAMOJIMHEHHOE JBUXKCHHE. YCKOpPEHHE CBOOOIHOIO
nagenus. OnsiTel ["anunes.

I'paduueckast HHTEpIpETAUs YCKOPEHUS, CKOPOCTH, IPOMIEHHOIO MyTH U TEepeMELICHUS
JUIs1 TPSIMOJIMHEWHOT O IBUYKEHUS.

JIBuxeHue Tena, OpoleHHOr 0 MO/ YIJIOM K TOPU30HTY.

JIBr>keHne no OKpyXHOCTH. JIMHEWHass CKOpOCTh, yriaoBasi CKOPOCTh, IEPUOJ U 4YacTOTa
oOpalleHus IpU PAaBHOMEPHOM JBMKEHHU IO OKpYXHOCTU. CKOpOCTh M YCKOpEHHE Ipu
JBUYKEHUU 1O OKPYKHOCTH.

BekTop cunbl. PaBHOAEHCTBYIOMIAS CUIIA.

Ilepssiii 3akoH HproroHa. Bropoit 3akon Herotona. Tperuit 3akoH Herotona. ITpuHnmn
CYIEPIIO3ULIUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: cujla TPEHHUS CKOJBXKEHMs, CUjla TPEHUs
IIOKOsI, Apyrue Busl TpeHus. KoagpunueHt tpenus.

JIBM>KEHHUE TeN IO OKPYKHOCTH IO ACHCTBUEM HECKOJIBKUX CHIL.

3akoH bepHymum u nogbémHas cuita Kpputa. COBpEMEHHBIE JIETATENBbHBIE alllapaThl, Cy1a
Ha MOJBOJAHBIX KpPbUIbSX, AHTHKPHIJIO Ha CKOPOCTHBIX aBTOMOOWJIAX. J[BM)KeHue moes3na Ha
MAarHUTHOM MO YLIKE.

Cuna TsKeCTH U 3aKOH BCEMUPHOI'O TATOTEHHUs. [IBUKEHME TENl BOKPYT IPaBUTALIMIOHHOIO
1eHTpa (B ToMm yucie miaHeT Bokpyr Comnnna). IlepBas kocmudeckas ckopocTh. HeBecoMocTh u
IIEPErpy3KH.

PaBHOBecHe MaTepHaIbHON TOYKH. AOCOIIOTHO TBEPOE Tello. PaBHOBecHe TBEPIOTO Tea
C 3aKpEIUIEHHON OCBIO BpauieHuss. MoMeHT cuibl. LleHTp TsokecTu.

Nmnynec Ttena. W3meHenue wmnynbca. MMmynibe Cuilbl. YOpyroe M HEYHNPyroe
B3aMMO/IeHiCTBHE. 3AKOHBI M3MEHEHMS U COXPAHEHUSI UMITyJIbca. PeakTMBHOE IBM)KEHHUE.

Mexanudeckast pabora u MouiHocTh. PabGota cun TsbkecTu, ynpyroctd, TpeHus. CBs3b
sHepruu u paborsl. IloTeHuManbHas PHEPrusi Tena, MOAHITOrO HAaJ TMOBEPXHOCTHIO 3EMIIH.



[ToTenumanbHas sHeprus cxatou npyxunbl. Kunetnueckas sueprus. Teopema 0 KHHETHYECKOM
SHEpruu. 3aKOH U3MEHEHHUS U COXPAaHEHUS] MEeXaHUYEeCKOW IHEPruu.

emoncmpauuu.

HaburoieHre MexaHMuecKoro JABM)KEHUS TeJla OTHOCUTENIbHO Pa3HbIX TN OTCUETA.

CpaBHeHHE TyTeW U TPAEKTOPUI JBUKEHUS OJHOIO M TOT'O K€ TeJla OTHOCUTEJBHO Pa3HbIX
TEJ OTCUETA.

W3mepeHne CKOpoCTH U YCKOPEHUS TPSIMOIMHEWHOT O IBHKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JBUKEHUSI.

HaGmoienre qBMKEHHSI Tela 110 OKPYKHOCTH.

HaOnroneHne MexXaHMUYECKHX SBJICHHH, NMPOUCXOMNMX B cHcTeMe oTcuéra «Temexkar
pu €€ paBHOMEPHOM M YCKOPEHHOM JIBMKEHUHM OTHOCHUTEIBHO KaOWHeTa (DU3UKH.

HaGmonenne paBHOBecHs Tell, CBOOOJHOrO TAaJCHUs, KONeOAaHHWS MAasTHHKA B
WHEPIHAIBHBIX CUCTEMAaX KaK MOATBEPXKIECHNE MTPUHIIUIIA OTHOCUTEIHLHOCTH.

3aBUCHMOCTh YCKOPEHHUS TeJla OT €ro Macchl U ACHCTBYIOILIEH HA HETO CUIIBL.

Habmonenre paBeHcTBa CHII IPU B3aMMOACHCTBUM TEI.

W3menenue Beca Tena Npu yCKOPEHHOM JIBUKEHUU.

[lepenaua ummynbca npyu B3auMOAEHCTBUY TeEN.

[TpeoOpazoBaHus SHEPTUH MTPU B3AUMOJICHCTBUH TEI.

CoxpaHeHue UMNyJbca Ipy aOCOTIOTHO HEYNIPYTrOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIyJIbca MPU YIIPYroM B3aUMO/IEiiCTBUH.

HaburoieHre peak THBHOTO IBUKEHUSI.

CoxpaHeHHe SHEPTruu Mpu CBOOOTHOM IMaICHUH.

CoxpaHeHHe SHEPTrUu MPH IBMKEHUU TeJIa MO/ e CTBUEM MPY>KUHBI.

Jlabopamopusie pabomot u onvimel.

KoncrpynupoBanue TpakTa 1 pa3roHa U JajibHEHIero paBHOMEpPHOI0 ABUKEHUS [IapruKa
WJIM TEJIeKKHU.

Ormpenenenue cpeAHedl CKOPOCTH CKOJIBKEHHMsI OpycKa WM JABUKEHHUS IIApHKa [0
HAKJIOHHOW IIOCKOCTH.

OrmpenesieHde YCKOpEHHUsI Tella TpPH PaBHOYCKOPEHHOM JBMKEHUU 110 HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU IMPU PABHOYCKOPEHHOM JBWXKEHHH 0e3
HayaJbHOU CKOPOCTH.

[TpoBepka rumoTe3bl: €Clid MPU PaBHOYCKOPEHHOM JIBKEHUHU 0€3 HavyallbHOM CKOPOCTH
IyTU OTHOCSITCS KaK PsiJl HEYETHBIX YU CEJI, TO BPEMEHA OJJUHAKOBBI.

HccnenoBanue IBUKEHUS Tela, OPOIISHHOT O MO YIJIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CUJIbI HOPMAJbHOT'O JIABJICHUS.

Omnpenenenre k03P GUINEHTA TPEHUS CKOIbKEHUSI.

OrnpeneneHne )KECTKOCTH IPYKUHBL.

HccrnenoBanue 3aBUCUMOCTU CUJIbI YIPYTOCTH, BO3HHKAIOLIEH B MpPYKHWHE, OT CTENEHU
neopmariu npy>KuHbI.

Onpenenenve paboThl CUJIBI  TPEHUS TMpPU PABHOMEPHOM [JBIKEHUU Tela 110
TOPU30HTATBHON MTOBEPXHOCTH.

Omnpenenenrne pabOTHl CHJBI YNPYrOCTH TMpPH MNOABEME Tpy3a C HCHOIb30BaHHEM
HEMOJBHKHOT'O U TIOJIBHYKHOTO OJIOKOB.

Pa3znen 9. Mexannueckue K0J1e0aHUA M BOJIHBI.



KonebatensHoe apukeHne. OCHOBHBbIE XapaKTEPUCTHKHM KojeOaHW: Hmepuoj, 4acrora,
amiuintyna. 'apmonndeckue kosiebanus. 3aryxaromue KojaeOanus. BeiHykneHHbIe KojeOaHus.
Pe3onanc.

Marematuueckuil U npy>XKMHHbIN MasTHUKU. [IpeBpalienue sHepruu npu KojiaedaTeabHOM
JBUKCHUU.

Mexannueckue BosHbI. [IpomonbHbele M monepeuHble BOJHBL. CBOMCTBA MEXaHMYECKHX
BOJIH: HHTepdepeHuus u audpaxius. JmuHa BOJHBI M CKOPOCTh €€ pacHpOCTpaHEHHs.
MexanndecKkue BOJIHBI B TBEPAOM Telle, CENCMUYECKHE BOJIHBI.

3Byk. Pacnpocrpanenue u oTpakeHue 3Byka. ' pOMKOCTb 3ByKa M BbICOTa TOHA. Pe3oHaHC
B akyctuke. MH¢pa3sByk u ynbTpasByk. lcnomp3oBaHue yibTpasByka B COBPEMEHHBIX
TEXHOJIOTUSIX.

Hemoncmpavuu.

Hab6uronenue xonebanuii Te1 o AEMCTBUEM CUJIBI TSDKECTU M CUIIBI YIPYTOCTH.

Habmonenue konebanuii rpy3a Ha HUTH U Ha NIPYXKHUHE.

HaGmroieHre BEIHYXK/IEHHBIX KOJIEOAHUH U pe30HaHca.

PacnipocTpaHeHue Ipoi0JIbHBIX U MONEPEYHBIX BOJIH (Ha MOJEIHN).

Habmonenue natepdepeHny U 1u(pakuyuy BOJIH HA TOBEPXHOCTH BOABI.

HaGmnroieHne 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

AKyCTHUYECKHI PE3OHAHC.

Jlabopamopuvie pabomul u onvimeul.

Omnpeznenenre 4acToThl U Iepuoja KoyiedaHuil MaTeMaTHUYEeCKOro MasiTHUKA.

Omnpezenenre 4acToThl U Iepuoja KoyedaHuil MpyKMHHOI'0 Masi THUKA.

HccnenoBanue 3aBUCHMOCTH MTepHojia KoyieOaHH rpy3a Ha HUTU OT JAJIMHbBI HUTH.

HccrnenoBanue 3aBUCUMOCTH TepHoAa KojeOaHWH NPYKHMHHOI'O MasTHHKA OT MacChl

rpysa.

[TpoBepka HE3aBUCUMOCTH TepuoJia KolneOaHU| rpy3a, MOABEIIEHHOTO K JICHTE, OT MacChl
rpysa.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH I1EPH0/1a KOJIeOaHUH IPYKUHHOIO MassTHUKA OT
MAacchl Tpy3a U KECTKOCTU IPYKHUHBI.

N3mepenne yckopeHus: CBOOOTHOTO MageHusl.

Paznen 10. DineKTpoMarHuTHOE MOJI€ H JJIEKTPOMATHUTHBIE BOJIHbI.

DNEeKTPOMarHUTHOE IoJe. DJEKTPOMArHUTHbIE BOJHBL. CBOHCTBA 3JIEKTPOMArHUTHBIX
BoJIH. [1Ikana 31neKTpoMarHuTHBIX BOJIH. M CI1oab30BaHNe 31€KTPOMAarHUTHBIX BOJH JUIsl COTOBOM
cBs3u. Pagnonokanusa. KocMuueckas cBs3b.

OnextpomarHuTHas mnpupona ceeta. CkopocTh cBera. BonHoBBIE CcBOMCTBa CBeTa:
uHTepPEepeHIIU U U paKIus.

Hemoncmpayuu.

CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.

WnTepdepenuus u audpakuus cera.

Jlabopamopusie pabomul u onvimeul.

W3ydenue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH € IIOMOIIIBIO MOOMIIBHOTO TenedoHa.

[IpoBenenre onbITOB MO HAOIIOACHUIO HHTEPPEPEHITNHU U TU(paKIIuu CBETA.

Paznen 11. CBeToBbIe siBJICHUS.

JlyueBast Mozens cBera U reoMerpudeckas ontuka. Mcrounuku csera. IlpsMmonunenHoe
pacnipoctpaHenue cBera. 3atmenus ComHua u Jlynel. OTpaxenue cera. [lnmockoe 3epkaino.
3akoH oTpakeHus cera. [loctpoenue n3odpaxxeHuit, chopMHUPOBAHHBIX 3E€PKAJIOM.



[Ipenomnenne cBera. 3akoH IpejoMmiieHUss cBeTa. [lomHoe oOTpakeHue CBeTa.
Hcnonb3oBaHnEe IOJHOIO OTPAKEHUS B OIITHYECKUX CBETOBOZAX, ONITOBOJIOKOHHAS CBS3b.

Jlunza, xox nydeit B smn3e. Dopmyna ToHKOM JmH3BL [locTpoeHne W300paKeHUI,
cOpMHUpPOBAaHHBIX TOHKOW JMH30M. OnTHueckas cucteMa ¢oToanmnapaTa, MHUKPOCKONa U
Teneckona. ['na3, kak ontuyeckas cuctema. biM30pykocTs U JAIIbHO30PKOCTb.

Paznoxxenue Genoro ceera B ciekTp. OnbiTl HetoToHA. Ci0’kK€eHUE ClIeKTpaIbHbBIX [IBETOB.
Hucnepcus csera.

Hemoncmpayuu.

IIpsimonMHEWHOE pacpoCTpaHEHUE CBETA.

OtpaxeHue cBera.

ITomyuenue n300pakeHUN B IIIOCKOM 3€pKaJie.

IIpenomnenue cBera.

OnTrueckuii CBETOBO/.

Xon myueid B cOOMparoIIei JIMH3E.

XoJ1 Jiy4el B pacCenBAlOIIEHN JIUH3E.

[Tonyuenue n300pa>keHUil C MTOMOIIBIO JIUH3.

[Tpunnun aerictBus doToamnmnapara, MUKPOCKOMA U TEIECKOIIA.

Mopeb riasa.

Paznoxenue Genoro cBera B CIEKTP.

[Tonmyuenue Genoro cBera Mpu CI0KEHUH CBETA PAa3HbBIX LIBETOB.

Jlabopamopuwvie pabomul u onvimeal.

HccenenoBanue 3aBUCMMOCTH yIila OTPaKEHUS CBETOBOr'O JIyda OT yrJla NaJeHUs.

W3yudenue cBOWCTB N300 payKEHUS B INIOCKOM 3€pKaJie.

HccenenoBanue 3aBUCMMOCTH yrila MPEJOMIIEHHMS OT yIJla MaJEeHHsI CBETOBOIO Jyda Ha
T'PAHMIIE «BO31YyX—CTEKJIO».

[Tonyuenne nzo6paxxeHu ¢ MOMOIIBbIO COOMPAIOIICH JTNH3HI.

Omnpenenenre GOKYCHOTO PACCTOSIHHS U OTITHYECKOUN CHUIIBI COOMPAIOIICH JTHH3BI.

OmnBITHI IO pa3JIOKEHUIO OEJI0ro CBeTa B CIIEKTP.

OnbITEl MO BOCHPUSTHIO IBETAa IMPEIMETOB IPH WX HAOIIOJACHWU Yepe3 IIBETOBBIC
(GUIBTPHL

Pa3znen 12. KBaHnTOBBIE sIBJICHHS.

OmnsiTel Pezepdopaa u mmanerapuas Moznens aroma. Monens aroma bopa. Mcnyckanue u
norjouieHue ceera aromoM. KBaHThl. JIuHelyaTeie ClIEKTpBI.

PagnoaktuBHOCTh. Anbda-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOrO Sapa.
Hyknonnas wmonens atomHoro siapa. M3orombl. PagmoaktuBHble mnpeBpamieHus. llepuon
nojiypacrajia aTOMHBIX sjep. JlelicTBue paJuOaKkTUBHBIX W3JyYEHUH Ha JKUBBIE OPraHU3MBIL.
3amura OT paJuOaKTUBHOI'O U3IIYYECHHUS.

SInepHble peakiuu. 3aKOHBI COXPAaHEHHUS 3apsI0BOIO U MaCCOBOI'O YUCEN. DHEPIUs CBA3H
aToMHBIX snep. CBsa3b Maccel M dHepru. Peakuuu cuHTe3a u jAeneHus sanaep. VcrouHuku
sHeprun ComHima u 3BE34. SnepHas »HeEpreTuka. OKOJOTHYECKHE MPOOJIEMBI sIepHOM
SHEPreTHKH.

Jemoncmpauyuu.

CrnieKTpsl U3ITydeHHs U MOTIIOLICHHUS.

CriekTpsl pa3iIn4yHbIX ra30B.

CrnekTp BOAOpOaA.

Habnronenue TpekoB B kamepe Bunbcona.



PaboTa cuéTrunka HOHU3UPYIOLIUX U3ITYUCHHUH.

Perucrpanus uszinydeHus IpUpOIHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopusie pabomut u onvimeul.

HaburoieHne CrijomHbIX U JIMHEHYaThIX CIIEKTPOB U3y EHUS.

HccrnenoBanue TPEKOB: M3MEPEHUE OHHEPrMM 4YacTHIBl IO TOPMO3HOMY HyTH (1O
¢dororpadusam).

W3mepeHne paanoakTUBHOTO (OHA.

IHoBTOpHTEIBbHO-0000 A0 IIMIT MOAY 1.

IToBTOpHUTENBHO-0000IIAIOIMIT  MOAYIb HpeJHAa3HaueH Uil CUCTEeMaTH3aluu U
000011IeHHsI TPEIMETHOTO COACPIKAHUS M OIBITA JACATEIbHOCTH, IPUOOPETEHHOTO MPH U3ydECHUN
BCero Kypca (usuku yriayOnEHHOro ypOBHSA, a TaKKe /s IOATOTOBKHM K OCHOBHOMY
rOCYJapCTBEHHOMY 3K3aMEHY 110 (H3HKE.

B npouecce n3yueHust JaHHOTO MOJYJISI peaIM3yIOTCs M MOIy4aroT JajbHeliee pa3BuTHe
yueOHble JelcTBUs, oOecnednBaolMe JOCTHXKEHHE MPEeIMETHbIX U MEeTalpeAMEeTHbIX
pe3yabTaToB 00ydeHus, (GOpMHUPOBAHHE ECTECTBEHHO-HAyYHOW I'PAaMOTHOCTH: OOBSICHEHHE U
OIMCaHUE ABJICHUN Ha OCHOBE IPUMEHEHHUs (PU3NUYECKUX 3HAaHUH, Hccae]0BaTeIbCKUE e CTBUS
(BBIOIBMKEHME THUIIOTE3, IOCTAHOBKA LI€JIM M IJIAHUPOBAHUE MCCIENOBAaHUS, aHAIU3 JAaHHBIX U
IIOJIyYEHHE BBIBOJIOB).

[TpeanoutuTensHol (HOpMONH OCBOEGHMS MOJIYJS SBIAETCS NPAKTUKYyM, Iporpamma
KOTOPOI'0 BKJIIOYAET:

pelleHre 3a1ay, OTHOCAILMXCS K pa3jMuYHbIM pas3jenaM U TeMaM Kypca (pU3HKu, B TOM
quClie 3a/1a4, UHTEr PUPYIOIIUX COAECPKaHUE Pa3HbIX Pa3JlelioB;

BBITNIOJIHEHNE J1Ta00OpaTOPHBIX pabOT U ONBITOB (BKJIOYasi pabOThl U OMBITHI U3 MEpeuHel K
paszenaM Kypca) B YCIOBHUSAX CaMOCTOSITEIBHOIO IJIAHUPOBAHUS NPOBEIEHUS HCCIEI0BaHUS,
BbIOOpa U 00OCHOBAHUS METOa U3MEPEHHUS BEIMUNH, COOPKH SKCIIEPUMEHTAILHONW YCTaHOBKH;

BBINOJHEHNE TPOOJIEMHBIX 33/1aHUH MPAaKTHKO-OpUEHTHPOBAHHOT'O XapaKkTepa (3a1aHus 10
€CTECTBEHHO-HAaY4YHOH I'PaMOTHOCTH), B TOM YHCJIE€ 3alaHUH C MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HajJ TpYNNOBBIMH WJIM HWHAWBHUIYAIbHBIMA NPOEKTaMH, CBS3aHHBIMH C
coziepykaHueM Kypca (U3UKH.

N3yueHne nOBTOPUTENHHO-0000INAOIEr0 MOAYJIS MOXKET 3aKaHUMBATHCSA IPOBEIEHH EM
JUarHOCTUYEeCKOW pabdoThl 3a Kypc (U3UKU YIIIyOJEHHOIO YpOBHS, BKJIIOYANOIIEH 3anaHusd
pPa3sHOro YpOBHS CIIOKHOCTU. Pe3ynbTaThl BBINOJIHEHHS JUArHOCTUYECKOH paboThl MOrYT
II0Ka3bIBaTh CTENEHb TOTOBHOCTH 00YyYaroIMXCsS K OCHOBHOMY I'OCYJIapCTBEHHOMY 3K3aMEHY I10
¢u3uKe, a TaKKe CBUICTENbCTBOBATh O JOCTUTHYTOM YPOBHE €CTECTBEHHO-Hay4HOMH
IPaMOTHOCTH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA IIPOI'PAMMLBI 110 ®U3UKE HA
YIJTYBJIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydyeHnne ¢u3uku Ha ypOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUS HAMpaBJICHO Ha
JTOCTHXKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynprare wusydeHus (UMK Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs Yy
oOyu4aromierocst OyayT choOpMHUPOBAHBI CIESIYIONINE THMYHOCTHBIC PE3YIbTATHI B YACTH:
e l)nampuomuueckozo 6ocnumaHu:

MPOSIBIICHHE UHTEPEca K HCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUCKON (hM3UYECKOM
HAyKU;

[IEHHOCTHOE OTHOIICHHE K JOCTHKEHHUSIM POCCUNCKUX YUEHBIX -(PU3HKOB;

e 2)2parxcoanckozo u Oyx06HO-HPAGCMEEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B O0CY)XJI€HHH OOIIECTBEHHO 3HAUYUMBIX U ITHUECKUX
po0JeM, CBSI3aHHBIX C MPAKTHYECKUM MTPUMEHEHUEM JOCTIKEHUN (PU3UKH;

OCO3HAHHME BAXXHOCTU MOPATbHO-3TUYECKUX MPUHITUIIOB B ACSATEIBHOCTH YUEHOTO;

e 3)acmemuuecko2o 60CRUMAHUA:

BOCIIPUSTHE CTETHUECKUX Ka4ecTB (PU3MUECKOH Hayku: €€ TapMOHUYHOI'O MOCTPOCHUS,
CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4)uyennocmu HaAYYHO20 NOZHAHUA:

OCO3HAHUE IEHHOCTH (PU3MUYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MHUPA,
OCHOBBI Pa3BUTUS TEXHOJIOTH, BAXKHEHNIIIEH COCTaBIAOIIEN KYJIbTYPBbI;

OpUEHTAIlMS B JESITCIHHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IIPUPOJIBI;

pa3BUTHE HAYYHOH J1I0003HATEIBHOCTH, MHTEPECa K UCCIIE0BATENbCKOM 1eSITeTbHOCTH;

*  5)dpopmuposanusn Kynremypol 300p06ba U IMOUUOHATLHO20 01A20NOTYUUA:

OCO3HAHME IEHHOCTU Oe30macHoro o0pa3a *U3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, BA&XKHOCTH MPaBUII O€30MacHOr0 MOBEICHHS Ha TPAHCIIOPTE, HA JOPOTaxX, C JIEKTPUIECKUM
Y TEIUIOBBIM 000PY/IOBAaHUEM B IOMAITHUX YCIOBUSX;

c(OpMUPOBAHHOCTb HaBBIKA pe(IEKCUH, IPU3HAHUE CBOETrO IIpaBa Ha OLIMOKY M TaKOro
e [IpaBa y IpPyroro 4ejaoBeKa;

o 6)mpyooeozo eocnumanus:

aKTUBHOE y4acTHE B PEIIEHUU MPaKTUYECKUX 3aJau (B paMKax ceMbd, 00pa30BaTeIbHOU
OpraHu3aluu, TOpPoAa, Kpas) TEXHOJOTHYECKON U COIMANbHON HAMpaBICHHOCTH, TPEOYIOIINX B
TOM 4Huclie ¥ GU3NUECKUX 3HAHUH;

MHTEPEC K MPAKTHIECKOMY U3yUECHHIO TPOodeccHid, CBSI3aHHBIX C (DU3UKOM;

e 7)IK0102UYeCKO20 60CNUM AHUA:

OpHEHTAllMs Ha TpUMEHEHWE (U3MYECKUX 3HAHWUU I pelieHus] 3a7gad B 00JacTu
OKpYyXarollel cpesbl, MIAHUPOBAHMS MOCTYNKOB M OLIEHKHM UX BO3MOXKHBIX IMOCJIEACTBUHN s
OKpPY’KAIOILEH CPebl;

0CO3HAHUE TT00ATBHOT0 XapakTepa SKOJIOTHUECKUX MPOOJIeM U MyTel UX PeIICHUs;

*  8)adanmayuu K U3MEHAIOWUMCSA YCI0GUAM COUYUATbHOU U RPUPOOHOIL CPedbl:



HOTPEOHOCTh BO B3aMMOJEHCTBMM IPU BBIIOJHEHMHM MCCIEJOBAHUNH M IPOEKTOB
(bu3NYEeCcKOi HAaNIPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JPYTUX;

MOBBIIIEHNE YPOBHS CBOEH KOMIIETEHTHOCTU Yepe3 MPAKTUUECKYIO JeATEIbHOCTb;

noTpeOHOCTh B (hOPMHUPOBAHMHM HOBBIX 3HAHHUM, yMEHUHN (GopMyaupoBaTh UJIeH, MOHATHS,
TUIOTE3bl 0 GU3NYECKUX O0BEKTaX U SBJICHUSIX;

Oco3HaHue 1e(pUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00s1acTu (PU3HKH;

IUTAaHUPOBAHKE CBOETO pPa3BUTHS B IPUOOPETEHNH HOBBIX (PM3NYECKUX 3HAHUI;

CTpEMJICHHE aHAIM3UPOBATh U BBISBISTH B3aMMOCBSI3U IPUPO/IBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C MCIOIb30BAHNEM (PU3HUECKUX 3HAHUIA;

OLIEHKa CBOMX JAEHCTBMIl C y4Y€TOM BIMSAHUSA Ha OKPYXAIOLIYI0 CPENy, BO3MOXHBIX
TJI00aTBHBIX MTOCIEICTBUI.

METAINIPEJIMETHBIE PE3YJIbTATbBI

B pesynbTare ocBoeHHs nporpaMmbl IO (U3MKE Ha YpPOBHE OCHOBHOI'O OOLIETO
obpa3oBaHust y oOywatouierocss OyAayT c(opMHpOBaHbl MeTampeIMeTHbIe pPe3YJabTaThl,
BKJIIOYAIOIIME T[103HABATEJIbHbIE YHHUBEPCAJbHbIE YyueOHBbIE JAEHCTBUS, KOMMYHUKATHUBHBIE
YHUBEpCcaJbHblEe yUeOHbIE 1EHCTBUS, PETYJISITUBHBIE YHUBEPCAIbHbIE yUEOHbIE 1€H CTBUS.

ITo3naBaTe/1bHbIE YHUBEPCATbHbIE YUeOHbIe AelicTBUSA
Ba3oBble JJornyeckue 1elCcTBUA:

BBUIBJIATh M XapaKTepU30BaTb CYIIECTBEHHbIE IPU3HAKHM OOBEKTOB  (SBICHUIA),
KJ1acCUPUIPOBATH UX;

BBISIBJIATH 3aKOHOMEPHOCTH M IMPOTUBOPEUUS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HaOJI0IEHUSX, OTHOCSIIUXCS K (PU3NYECKUM SBIICHUSIM;

BBISIBJIATh TMPUYMHHO-CJICICTBEHHBIE CBSI3U IPU H3YYCHUHM (GHU3NYECKUX SBJICHUNH H
IIPOLIECCOB, JEJIaTh BBIBOJBI C UCIOJIb30BAHNUEM JI€YKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUEHHH,
BBIJIBUTATh TUITOTE3bI O B3aUMOCBS3AX (PU3MUECKUX BEIUYNH;

CaMOCTOSITENIbHO BBIOMpaTh crocod pemieHus yueOHOM (usndeckoit 3amauu (CpaBHEHHE
HECKOJIbKMX BapUaHTOB pPELIEHMs], BHIOOpP HanboJiee MOAXOIAIIEro ¢ y4€TOM CaMOCTOSTEIbHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckme 1eicTBUS

UCII0JIb30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKUIA NHCTPYMEHT O3HAHMUS;

IPOBOJUTH MO CaMOCTOSITEIBHO COCTaBJIEHHOMY IIJIaHY OIBIT, HECJOXHbIN (puznyeckuit
HKCIIEPUMEHT, HEOOIbII0e UcClIeloBaHUE (PU3NUECKOr O SABJICHUS;

OLIEHMBAaTh Ha NPHUMEHUMOCTb U JIOCTOBEPHOCTb HH(OPMALMIO, IMOJYYEHHYIO B XOJI€
UCCIIEIOBAaHUA WM SKCIIEPUMEHTa;

CaMOCTOSITENIbHO (POPMYIMPOBATh O0OOIIEHUS U BBIBOABI 110 PE3yJIbTaTaM MPOBEAEHHOIO
HaOJI0IEHUS, OTIBITA, UCCIICIOBAHUS;

IIPOrHO3UPOBAaTh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3MUECKHX MPOLECCOB, a TAKXKe
BBIIBUTATh MPEANOI0KEHHS 00 UX Pa3BUTHH B HOBBIX YCIOBHSIX M KOHTEKCTaX.

Pabora ¢ undopmanueii:

NPUMEHSTh pa3IMYHblE METOJbl, MHCTPYMEHTHI M 3alpochl IpU IOHCKE U OTOOpe
nH(OPMAIIMHU WM TaHHBIX C YU4ETOM MpeIJIoKEeHHON yueOHO! hU3nYecKoil 3a1a4u;

aHaJIM3UPOBATh, CHCTEMAaTU3UPOBaTh W HUHTEPIPETUPOBATh HMH(POPMALUIO Pa3THUUYHBIX
BUJIOB U (hopM TpencTaBIIeHUS;



OLIEHMBATh HAAEKHOCTh MH(MOPMAIMHM 10 KPUTEPUSAM, MPEAJIOKEHHBIM YUYUTENEM MU
copMyIUPOBAHHBIM CAMOCTOSATEIBHO;

CaMOCTOSITENIbHO BBIOMPAaTh ONTHUMaJbHYIO (opMy IMpelcTaBieHUs HHPOPMALUU U
WUTIOCTPUPOBATh pellaeMble 3a7aul HECIOKHBIMHM CXE€MaMH, JuarpaMMaMu, HHOM rpagukoil u
WX KOMOMHAIUSMU.

KoMMyHHKATHBHBIC YHMBeEpPCaJbHbIe y4eOHbIe 1eiCTBUSA:

B X071e 00CcyX1eHus1 yueOHOro MaTepuana, pe3yabTaToB JaOOPaTOPHBIX PaOOT U MPOEKTOB
3aJlaBaTh BOMNPOCHI IO CYLIECTBY OOCYXIaeMOW TEMbl M BbICKa3blBaTh HJEH, HALEJIECHHbIE HA
peleHue 3aauu U Mojiep>kaHue 6J1aroxkenaTeTbHOCTH OOIEeHUS;

COMOCTaBIIATh CBOM CYKIEHUS C CYXKIEHUSMH JApPYyrUX YYacTHUKOB JMajora,
0o0HapyXMBaTh pa3IMyuKe U CXOJICTBO MO3UIIHIA;

BBIPaXKaTh CBOIO TOYKY 3PEHMSI B YCTHBIX U IMCbMEHHBIX TEKCTaX;

nyOoJIMYHO  MPEACTaBIATh  pe3yibTaThl  BBIIOJIHEHHOIO  (pU3MYECKOro  OMmbITa
(9KcnepuMeHTa, UCCiIeJOBaHNUs, IPOEKTA);

[IOHMMATh U MCIIOJb30BAaTh NPEUMYILECTBA KOMAaHAHOW M MHAMBUAYaJIbHON paboThl Ipu
pelIeHNuN KOHKPETHON (pU3nuecKoi IpoOIeMbl;

IPUHUMATh L€JIM COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBATH JEUCTBUS 1O €&
JOCTHDKEHUIO: paclpeieisiTh poid, 00CYyX/aTh MPOLIECCHl U PE3YyJIbTaThl COBMECTHOW palOTHI,
0000111aTh MHEHUS HECKOILKUX JIFOJIEN;

BBIMOJIHATh CBOIO 4YacTb padOThl, JOCTUrass KaueCTBEHHOIO pe3yjibTaTa IO CBOEMY
HAIIPaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBUS C APYTMMH YWIEHAMU KOMaH/bI;

OLIEHMBATh KayeCTBO CBOETO BKJaJa B OOLIMHA MPOAYKT IO KPUTEPHUSIM, CAMOCTOSTEIBHO
copMyIMpPOBAaHHBIM Y4aCTHUKAMH B3aUMOJIEHCTBHUS.

PerynsiTuBHbIe yHUBepcalbHbIe y4eOHbIe 1eiicTBUS
Camoopranuzauus:

BBIABIIATH HpOGJ’IeMBI B JKU3HCHHBIX H yLIe6HI)IX CUTyalusx, Tpe6y10HlI/IX JJIl pCIICHUA
(bu3NYECKUX 3HAHUIA;

OPHEHTUPOBATHCS B PAa3IMYHBIX MOAXOAAX MPHUHATUS pEUIeHUid (MHIUBUIYaJbHOE,
IIPUHSATUE PELIEHUS B IPyIIIE, IPUHATHE PELICHUH T PYIIION);

CaMOCTOATCIIBHO COCTaBJIATL aAJITOPUTM  PCHICHUA (1)PI3H‘-ICCKOI>1 3agadyu WiIn IUJI1aH
UCCIIEZIOBAHUS € Y4€TOM HUMEIOLIMXCA PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh NPEJIaracéMble BapUaHThl PELICHMI;

JIeNaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPO.1b, SMOIIMOHANbHbIN HHTEJIEKT:

JlaBaTh aJIEKBaTHYIO OIIEHKY CUTYallMHU U MpeajaraTh IjaH €€ U3MEHEHHUS;

OOBSICHATh MPUYUHBI JOCTHO)KEHUS (HEHOCTHIKEHUSI) pE3yIbTaTOB JEATEIbHOCTH, JaBaTh
OILICHKY NPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPCKTHUBLI B ACATCIbHOCTD (B TOM YHCJIC B XOJ BBIIIOJHCHUA (1)I/ISI/I‘ICCKOI“0
HCCIICAOBAHUA HIIN HpOGKTa) Ha OCHOBE€ HOBBIX 06CTO$IT€JIBCTB, U3MCHUBIIINXCA CPITyB.LIPIfI,
YCTAHOBJIEHHBIX OIMOOK, BOSHUKIIUX TPYTHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YNIbTATa €U U YCIOBUSIM.

CTaBUTh ce0s Ha MECTO JIPYroro 4yejaoBeKa B XOJ€ CIopa HJIM JUCKYCCHU Ha HAay4HYIO
TEMY, IOHUMATb MOTUBbLI, HAMCPCHUA U JIOTUKY APYTOro.



npU3HaBaTh CBOE NPaBO Ha OWMOKY MpU pelieHnd (QU3UYEeCKUX 3a7Jad WM B
YTBEPXKIECHUSAX HAa HAYYHBIE TEMBI U TAKOE )K€ MPaBO APYIroro.

IHPEJMETHBIE PE3YJIBTATBI

K koHiy oOyueHus ¢ 7 Knacce TpeIMETHbIE pe3ysbTaThl Ha YIIIyOJEHHOM YpPOBHE JOJIKHBI
oTpakaTh C()OPMUPOBAHHOCTH Y 00 yUaIOIIUXCS YMEHUMN:

UCTOJb30BaTh MOHATHSA: (U3MYECKHEe M  XUMHMYECKHE sBIEHHUS, HaOIIo/eHue,
9KCHEPUMEHT, MOJIEJIb, TUTIOTE3a, CAUHUIBI PU3NUECKUX BETMUYMH, aTOM, MOJIEKYJIa, arperaTHele
cocTosiHMsI  BemiecTBa  (TBEpHOe, IKUAKOE, Tra3oo0pa3HOe), MEXaHHMYeCKoe JBUIKECHHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, TNPSAMOJIMHEHHOE), TpPaeKTOpUs, pPaBHOJCHCTBYIOIIAS CHIIL,
nedopmarius (ynpyras, miacTu4eckas), HeBECOMOCTb, COOOIIAIOIINECS COCYIbI;

YBEPEHHO pa3auyarh siBieHus (AudQys3us, TEMIoBOEe [BUKEHHE YacCTHUIl BEIIECTBa,
paBHOMEpPHOE [BUXKEHHME, HEPABHOMEPHOE [BUKEHME, WHEpLHUs, B3aUMOJCHCTBHE Tell,
paBHOBECcHE TBEPABIX TEJl C 3aKPENJIEHHON OChIO BpallleHHs, Ilepefaya JNaBJICHUS TBEPIABIMU
TeJaMH, KHUJAKOCTAMU U Tra3amH, aTMoc(pepHOe [aBJiCHME;, IUIABAHME TeJl, IpeBpalleHus
MEXaHMYECKOW DSHEpPruy) IO ONHCAHMIO HMX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIUX JaHHOE (Pr3HUECKOE SIBJICHUE;

pacno3HaBaTh IPOSBICHUE M3YYEHHBIX (DU3MYECKUX SIBJICHUH B OKpYy)KalolleM Mupe (B
TOM 4Hcle PU3NUECKUE SABICHUS B MIPUPOAE: MPUMEPHI ABMKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B
)KUBOM U HEXWBOH MPUPOJIE, TEUCTBUE CUI TSKECTH, TPEHUS, yIPYTOCTH B IPUPOJE U TEXHUKE,
BIMSHUE aTMOC(EpPHOro IaBJIEHHs Ha >KUBOW OpraHM3M, IJIaBaHHWE pbIO, pbluarun B Teje
YeJI0BEKa), IIPU 3TOM MEPEBOAUTD NMPAKTHUECKYIO 33aJjauy B Y4€OHYIO, BBIICIATh CYIIECTBEHHBIE
cBolicTBa (MIpU3HAKH) (PU3HMYECKUX SIBICHUN;

OIHCHIBATh M3YUEHHBbIE CBOMCTBA Tesl U (U3NUECKUE SBIICHUS, UCHOJb3Yys (QU3HUECKUE
BEIMYUHBI (Macca, 00BEM, NJIOTHOCTh BEUIECTBA, BpEeMS, IMyTb, CPEIHSSI CKOPOCThb, CHJA
yIpPYyroCcTH, CHJIAa TSKECTH, BEC Tella, CHJia TPEHHUS, AaBJIeHHE TBEPIOrO Tena, TaBleHne croida
KHUJKOCTH, BBITAJIKUBAIOIIAs CHJIa, MeXaHUYeckas paboTa, MOIIHOCTb, MJIEYO CHJIbI, MOMEHT
CHJIbI, KOX(Q(HUIIMEHT TOJE3HOr0 ACHCTBHS MEXaHM3MOB, KHWHETHYECKas W MOTEHIHalbHas
SHEprus), Ipy ONUCAHUU MPABUIIBHO TPAKTOBaTh (PU3MUYECKUH CMBICI MCIIOJIb3YEMbIX BEIMYMH,
ux O00O3HA4YEHMs W €AMHULBI (PU3MUECKUX BEJIWYUH, HAXOAUTb (OPMYIBI, CBS3bIBAIOIINE
JaHHYI0 (PU3UYECKYI0 BEJIMYMHY C JPYrUMH BEIMYMHAMM, CTPOUTH TIpaUMKU H3Y4YEHHBIX
3aBUCUMOCTEN (PU3HUECKUX BEIUYUH;

XapaKkTepu30BaTh CBOMCTBA TeJl, (PU3MUECKUE SIBJICHUS U IMPOLIECCHI, UCIIOJb3Ys MpaBUIIa
CIIOJKEHUs cuil (BJOJb OHOM mpsMoit), 3akoH ['yka, 3axoH [lackains, 3akoH Apxumena, npaBuiIo
paBHOBecHs pbluara (0J10Ka), «30J10TOE IPABUIIO» MEXAHUKH, 3aKOH COXPaHEHHs] MEXaHUUECKOM
SHEpPruu, MpU OSTOM JlaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHa U 3alUChIBaTh €ro
MaTEMAaTUUYECKOE BBIPAKEHUE;

CTPOUTH MPOCThIE (PU3NUECKHE MOJENU peabHBIX OOBEKTOB, MPOLECCOB U SBIICHU,
BBIICIATh IIPM 3TOM CYILIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB, IPOLECCOB,
SBJICHUH, TPUMEHATh (prU3nYecKue MOAETH Al O0BSICHEHUS (PU3UUYECKUX MPOLIECCOB U PELICHUS
y4eOHBIX 3a/1a4;

OOBACHATH (pr3HUEcKUe SIBJCHMS, MPOLIECCH U CBOWCTBA TeJl, B TOM YHCJE B KOHTEKCTE
CUTyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, M pellaTh KaueCTBEHHbIE 3aJayud, B TOM
qyciie TpeOyIoIHe YUCICHHOTO OLIEHUBAHMSI XapaKTePHbIX 3HAUCHUH (PU3MUECKUX BEIUYUH, IPH
3TOM BBIOMPATh aJ€KBATHYIO (PU3UYECKYIO MOJIETb, BBISIBIATH IPUUMHHO-CIIEICTBEHHBIE CBSI3U U



BBICTpaWBaTh JIOTMUECKYIO LIETOYKY pacCyKIEHHl ¢ Omopod Ha U3yuyeHHbIE CBOWCTBA
(bu3HYecKuX SABJICHUM, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemate pacuérHble 3a1aud (B 2—3 AeMCTBHs) MO U3y4aeMbIM TeMaM Kypca (HU3UKH,
BbIOMpass aJeKBaTHYIO (DU3UYECKYI0 MOJEIb, C HCHOJb30BaHUEM 3aKOHOB U (opmyd,
CBSI3BIBAIOIIMX (DPU3MUECKUE BEIMUMHBI, 3alMChIBATh KPATKOE YCIOBUE U Pa3BEPHYTOE pEIICHUE
3a/lay¥, BBIABISITH HENOCTAIOLIME WM H30BITOYHBIE JaHHbIE, 00OCHOBBIBaTH BBIOOp MeETO1a
pelieHuss 3aJadyd, HCIOJIb30BAaTh CIpPAaBOYHbIE JaHHBIC, MPOBOJUTH MaTeMaTHUYECKHE
npeoOpa3oBaHus U pacyéThl, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HAUEHUS (HU3HYeCKOn
BEIMYMHBI U OINPENEATh Pa3MEepHOCTh (PU3MUECKOW BEIWYMHBI, MOTYYCHHOW IpHU pElIeHUU
3a/1a4u;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOYKHO PELIMTh ITPU IOMOLIM (PU3NUECKUX METO/IOB, U
IpeayiaraTh OPUEHTHPOBOYHBIM CIOCOO pemIeHHs, B ONHUCAHMM HCCIEIOBAaHUS pPaclo3HaBaTh
IIPOBEPSEMOE MPEANO0JIOKEHUE (TUIIOTE3Y), UHTEPIPETUPOBATH OJTYUEHHBIN P €3yIbTaT;

MIPOBOJIUTH OIBITHI 110 HAOIIOACHHUIO (PU3UYECKUX SBJICHUN WU (PU3NYECKUX CBOICTB Tel
(mucddy3us, TemnoBoe paclIMpeHue Tras3oB, SBICHHE HWHEPLUHMHM, H3MEHEHHE CKOpPOCTH IpHU
B3aMMOJCHUCTBUU TN, INepelada AaBJICHHS >KUAKOCTbIO W Ta30M, IPOSBICHHUE AEHCTBUS
aTMOC(hEpHOro JaBlieHUs, JEHCTBUE MPOCTHIX MEXaHU3MOB): (POPMYIHPOBATH MPEANONOKEHHIE
(rumote3y) 0 BO3MOXKHBIX pe3yJsibTaTaxX HAOMIOJEHUH, CaMOCTOSATEIbHO COOMPATh YCTAHOBKY M3
n30BITOYHOr0 HAaOOpa 000pyaOoBaHUs U (OPMYJIMPOBATH BHIBOIHI;

IPOBOJAUTh MpPSMbIE U KOCBEHHbIE H3MEpEHUs (U3NYECKHMX BEIUYMH (pacCTOSIHUE,
MIPOMEXYTOK BpEMEHH, Macca Teja, 00bEM Tena, cuila, TeMIeparypa, MJIOTHOCTh KHJIKOCTH U
TBEPIOTrO Tejla, CHJIAa TPEHUS CKOJBXKEHHs, aBJICHHE BO3]yXa, BBITAJKHUBAIOIIAs CHUJIA,
JeUCTBYIOIIas Ha MOTPYKEHHOE B KUAKOCTh TEJO0, KOA(D(OUIIMEHT MOJIE3HOr0 1eUCTBUS IPOCTHIX
MEXaHU3MOB) C MCIOJIb30BAaHUEM aHAJOTOBBIX W IU(PPOBBIX MPHOOPOB, 0OOCHOBHIBATH BHIOOD
MeToZla M3MepeHHs, (PUKCHpOBaTh MOKa3aHMUsI NMPUOOPOB, HAXOAUTH 3HAUYEHHE H3MepsieMoin
BEJIMUYMHBI C TOMOIIBI0 YCPEIHEHUS PE3yIbTaTOB CEPUM U3MEPEHUN M OL|€HUBATH MO PEIIHOCTD
U3MEPEHUN;

IIPOBOJIUTH HECIIOKHBIE SKCIIEPUMEHTAIBHBIE MCCIIEI0BAHUS 3aBUCUMOCTEN (DU3NYECKUX
BEJIMYUH (3aBUCHUMOCTH IIyTH PAaBHOMEPHO IBMXKYILIErocs Tela OT BPEMEHM ABM)KEHUS Tena,
CUJIbI TpPEHHUS CKOJbXKEHUS OT CHJIBl HOPMaJbHOTO JaBJIEHUs, KadecTBa 00pabOTKu
MIOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI TPEHHs OT IJIOLIAJNM COIPUKOCHOBEHUS TEJl, CHIIbI
YIPYroCTH OT YAJMHEHUS NPYKHUHBI, BBITAJKUBAIOLIEH CUIIBI OT 00BhEMa MOrpy:KEHHOM yacTu
Tela M OT IUIOTHOCTU JKHMJIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tela, OT TJIyOWHBI, Ha
KOTOPYIO HOTPYXEHO TEJI0, YCJIOBHH IMIaBaHUS Tell, YCIOBUW PaBHOBECHsS pbluara U OJIOKOB):
COBMECTHO C yuuTeneM (opMynupoBaTh 3a/ady U THUIOTE3Y UCCIENOBaHUS, CAMOCTOSATEIbHO
IUIAHUPOBATh HCCIIEOBAHKUE, CAMOCTOSTENILHO COOMPAaTh JKCIEPUMEHTANBHYIO YCTaHOBKY C
WCIOJB30BAHUEM HHCTPYKIIMH, IPEICTABISATh MOJIYISHHbIE 3aBUCUMOCTH (PU3MYECKUX BEITUYUH
B BHjAE TaOmMIl M TrpagUKOB, OLEHUBATh IOIPELIHOCTH, JeJaTh BBIBOJBI 110 pe3yjbTaTaM
HCCIIE/IOBAHMS,

co0ioaTh HpaBWiIa TEXHUKM Oe3omacHoro Tpyda Ipu pabore ¢ 1a00paTOpHBIM
000pyZI0BaHUEM;

yKa3bIBaTh NPUHIMIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOHCTB: BEChl, TEPMOMETP,
JUHAMOMETp, COOOIIAONIMEcs: COCYyAbl, OapOMETp, pbluar, MOABUKHBIA U HENOJBUKHBINA OJIOK,
HAKJIOHHAs IIJI0CKOCTH;

XapaKTepPH30BaTh MPHHLIUIIBI IEHCTBHUS U3yYCHHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMUECKUX IIPOLIECCOB C ONOpOM Ha MX oOmucaHus (B TOM 4YMCIE: TOAIIUIHUKH,



YCTPOMCTBO BOJIONPOBOA, THAPABINYECKUH ITpecc, CU(OH, MAHOMETP, BEICOTOMED, MOPILIHEBOI
Hacoc, apeoMeTp), MCIHOJIb3Yys 3HAHHMS O CBOMCTBAX (DU3MUECKUX SIBJIEHUNH U HEOOXOIUMbIE
¢uznyecKue 3aKOHbl U 3aKOHOMEPHOCTH;

UCMOJb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEpPUTENBHBIX MNpPUOOPOB M  TEXHOJOIMYECKMX IPOLECCOB IMpPU PELIeHUH Y4eOHO-
MPAKTUYECKUX 3a/1a4;

OPUBOAUTH MpUMEpbl  (HAXOAUTh HUHGOPMAIMI0O O MpUMepax) MPaKTUYECKOro
UCIIOJIb30BaHUs (PM3NYECKUX 3HAHWN B MOBCETHEBHOW XM3HHU i oOecnedyeHust 0e30MacHoCTH
npu oOpalleHHH ¢ npubopaMu M TEXHUYECKMMM YCTPOMCTBaAMM, COXpPaHEHMsI 310pPOBbi U
COOJIIOZICHUSI HOPM 9KOJIOTHYECKOT0 MOBEICHHS B OKPY)KAIOIIEH cperie;

OCYILECTBIIATh OTOOP MCTOUHMKOB MH(popManuu (uzngeckoro conepkanus B MHTepHere,
CaMOCTOSITENILHO (OPMYNHpPYsI TTOMCKOBBIN 3alpoC, Ha OCHOBE MMEIOIIUXCS 3HAHUM M MyTEM
CpPaBHEHHUS  pa3JMYHbIX MCTOYHMKOB  BBIIEHATh  MHGpOpMALUIO, KOTOpas  sIBJIsIETCA
IPOTUBOPEUNBON UM MOXKET OBbITh HEJJOCTOBEPHOIL;

UCIIOJIb30BaTh IPU BBHIMOJIHEHUM Y4EOHBIX 3aJaHUN HayyHO-NOMYJSAPHYIO JIUTEpaTypy
¢bu3nUecKoro coiepXkKaHus, CIpPaBOUHBIE MaTepuasbl, pecypchl ceTu VIHTepHeT, BiIageTh
npuéMaMu KOHCHEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHUs HMH(OpMALMM M3 OJHOW 3HAKOBOU
CHCTEMBI B JIPYT'yIO;

co3/1aBaThb COOCTBEHHbIE KpaTKHE IMUCbMEHHBIE M YCTHBIE COOOIIEHHMs Ha OCHOBE 2—3
HUCTOYHUKOB MHGpOpMAIK PU3NUECKOr0 COACPKAHMSI, B TOM YMCiIe MyOIUYHO JIeJaTh KpaTKue
coOOILIEeHUST O pe3yJbTaTaxX IPOEKTOB MM Y4YEOHBIX HCCIEIOBAaHUN, MpPU 3TOM TI'PaMOTHO
UCIOJIb30BaTh M3YUYEHHBIN MOHATHHHBIN ammapar Kypca (U3MKH, CONPOBOXKIATh BHICTYIUICHHE
Mpe3eHTallUEeH;

IpU BBIMOJHEHUH Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUN pacrpenensiTh OO0S3aHHOCTH B
Ipynne B COOTBETCTBUM C IOCTaBJICHHBIMU 3aJjayaMM, CIEAUTHh 3a BBINOJHEHHEM IUIaHa
JeUCTBHUM, alleKBaTHO OLIEHUBATh COOCTBEHHBIM BKJAJI B JEATEIBHOCTh T'PYIIBI, BHICTPAUBATh
KOMMYHHMKaTHUBHOE B3aUMO/IEHCTBUE, YUNTHIBasi MHEHUE OKPYKAIOIINX.

K kxoniy oOyuyeHust ¢ 8 knacce mpeaMeTHbIE pe3ynbTaThl Ha YriyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxaTh C(HOPMUPOBAHHOCTh y OO yUAIOIIUXCS YMEHUH:

WCIIOJIb30BaTh TMOHATUS (Macca W pa3Mepbl MOJIEKYJ, TEMJIOBOE JBH)KCHUE aTOMOB W
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAUIMYECKUE U aMOp(HBIE Teja, HACHIIEHHBIH
W HEHACBIICHHBIM Tap, CrnocoObl WM3MEHEHHS BHYTPEHHEH OSHEpPruu, JJIEMEHTapHBIH
AIEKTPUYECKUIN 3apsiji, TPOBOAHUKH, MOJYITPOBOAHUKH, JUIJIEKTPUKH, ICTOYHUKH IMOCTOSHHOTO
TOKa, JEKTPHUUECKOE M MAarHUTHOE TOJIsI, ONITHYECKAask CUCTEMAa) U CHMBOJIMUECKHUM S3bIK (PU3UKHI
P peIIeHUN y4eOHBIX U MPAKTUYCCKUX 3a]1a4;

YBEPEHHO pa3iuyaTh SBJICHHS (TEIJIOBOE pacHIMpeHue (CKaThe), TeIIOBOE PAaBHOBECHE,
MMOBEPXHOCTHOE HATSDKCHHE, CMAayMBaHHE, KalWUISPHBIC SBIICHUS, UCMAapeHUE, KOHJICHCAIUS,
MJaBJICHUE, KPHUCTAUTU3AlMs, KUIIEHWEe, CIOCOOBI Terionepenayd  (TEmIoNpOBOIHOCTS,
KOHBEKIIUS, W3JIy4€HHUE), TEIUIOBbIE TOTEPU, DSIEKTPU3ALMS TEJl, B3aHMMOJCHCTBHE 3apsjioB,
JIEUCTBUST AJIEKTPUUYECKOr0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBHE MAarHUTOB, JEHCTBHUE
MarHUTHOTO TIOJIsl Ha TIPOBOJHHUK C TOKOM) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (U3UYCCKUX SIBICHUN B OKpYXKalOIIeM MUpe (B
TOM YHclie (PU3HUYECKHE SIBICHUS B TMPUPOJAE: MOBEPXHOCTHBIC M KANMUIULSIPHBIC SBJICHUS B
MPUPOE, KPUCTAILIBI B IIpUpoae, u3inydenue ConHIa, 3aMep3aHue BOJIOEMOB, MOPCKUE OpPU3HI,



o0pa3oBaHMe POCHI, TYMaHa, UHes, CHETa, 3JEKTPUUECKUE SIBJIECHUS B aTMOcdepe, 3JeKTPHUECTBO
KUBBIX OPraHU3MOB, MarHUTHOE IOJI€ 3eMJHM, Apei] MOI0COB, POJIb MAarHUTHOTO IMOJS JJIs
KHU3HU Ha 3emiie, MOJIIPHOE CUSIHUE), IPH ITOM IEPEBOANUTh NMPAKTUUECKYIO 3a/lady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (DU3UUECKUX SIBIICHUM;

OINKCHIBATh M3YUYEHHBbIC CBOMCTBA Tesl U (U3NUECKUE SBJICHUS, UCIOJb3Ys (PU3NUECKUE
BEJIMYUHBI (TeMIlepaTypa, BHYTPEHHSS dHEPrus, KOJMYECTBO TEIJIOThI, paboTa rasa, yaeibHas
TETJIOEMKOCTh BEILECTBA, yJeibHas TENJoTa IUIaBJIEHUs, yJeabHas TEIIoTa nmapoodpa3oBaHus,
yJelbHas TEIUIOTa CrOpaHus TOIMIMBA, KOO(PQPUIMEHT MOJE3HOr0 e CTBHS TEIIOBOM MaIlIMHBI,
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3/yXa, OJJIEKTPUYECKHI 3apsij, cuja TOKa, JIIEKTPUYECKOE
HaIpspKeHUe, CONpoTUBIeHHE NpoBoaHUKa, DJ[C B IeNM MOCTOSIHHOTO TOKA, AJIEKTPUYECKOE
yICIBbHOE CONPOTHBIICHHE BEIIECTBA, pabdOTa M MOIIHOCTh 3JEKTPUYECKOTO TOKAa), IpH
ONMCAaHWU TPAaBUJIBHO TPAKTOBATh (PU3MYECKUI CMBICI HCIOJIB3YEMBIX BEIMYMH, HX
0003HauEHUS U E€OUHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (POPMYJIbI, CBSA3bIBAIOLIME JAAHHYIO
GU3NUECKyI0 BEJIMYMHY C JPYTMMHU BEIMYMHAMHU, CTPOUTH IpaUKH U3YYEHHBIX 3aBUCHUMOCTEN
(bU3NUeCcKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, GU3NUECKUE SBJICHUS U IPOLECCHI, UCIOJIb3Ys] OCHOBHBIE
IIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKONM TEOPUU CTPOEHUS BEILIECTBA, YPAaBHEHHE TEIJIOBOIO
OanaHca, 3aKOH COXpPAHEHUS JIEKTPUUYECKOro 3apsaa, 3akoH KylloHa, MpUHLHKI CYNEpHO3ULIUU
JNIEKTpUYECKUX MoJel, 3akoH Oma i yudacTka 1en, npasuia Kupxroda, 3akon Oma s
MIOJIHOM 1enu, 3akoH Jlxoymnsa-JIeHma, 3aKOH COXpaHEHHsI SHEpPruM, IpPH HTOM pa3audaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €0 MaTEMaTHUECKOE BhIPaXKEHUE;

CTPOUTh HPOCThle (U3UYECKHE MOJENIU pEabHbIX OOBEKTOB, MPOLIECCOB M SBJICHUH,
BBICNSATh MPU STOM CYIIECTBEHHbIE M BTOPOCTEICHHBIE CBOMCTBAa OOBEKTOB, IPOLIECCOB,
SIBJICHUH, MPUMEHATh (PU3MUecKue MOJeNU Ui 00bsICHEHHs (U3NYECKUX MPOLIECCOB U PEeIIeHUS
y4eOHBIX 33/1a4;

00BACHATH (prU3NUYECKHUE SBJICHUS, TPOLECCHl U CBOICTBA TeM, B TOM YHCIE U B KOHTEKCTE
CUTyallMll MPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa, M pellaTh KaueCTBEHHbIE 3aJaud, B TOM
qrcie TpeOyYIOIIre YHCISHHOr0 OIIeHUBAHUS XapaKTepHBIX 3HAUCHUH (PU3NUECKUX BEITUYNH, TPU
9TOM BBIOMPATh aJEKBAaTHYIO (PU3NUYECKYIO MOJIENb, BBISIBJISATH IPUUMHHO-CIIECTBEHHBIE CBSI3U U
BBICTPAMBaTh JIOTMYECKYIO LEMOYKY paCCyKICHHM C OINOpPOM Ha MW3y4EHHBIE CBOMCTBA
¢u3nyeckux sABJIEHUH, pU3NUECKHUE 3aKOHbI, 3AKOHOMEPHOCTH U MO EIN;

YBEPEHHO penIaTh pacu€THbIC 3a7a4H (C OOpoil Ha 2—3 ypaBHEHUs) 110 U3y4aeMbIM TEMaM
Kypca (QU3MKH, BbIOMpas aJeKBaTHYIO (U3MUYECKYIO MOJEb, C HCIOJb30BAaHHMEM 3aKOHOB U
(bopMyI, CBA3BIBAIOIIMX (PU3MYECKUE BEIMYMHBI, 3aIMChIBATh KPATKOE yCIOBHE U Pa3BEPHYTOE
pelleHHe 3aJjaui, BBISABIATH HEJOCTAlOLIMe WM HU30BITOYHBIE JaHHbBIE, 0OOCHOBBIBATH BHIOOP
METOZA pELICHUs 3aJadM, MCIOJb30BaTh CIIPABOYHBIE HAHHbBIE, IIPUMEHATh METOABl AHAJIN3A
pasMEpHOCTEH, HCIIOJB30BaTh  Ipauueckue METOAbl  peIIeHUs  3a1ad, I[POBOAUTH
MaTeMaTU4YecKue Ipeodpa3oBaHUsi U pacy€Tbl, OLIEHUWBATH PEAJUCTUYHOCTH IOJYyYEHHOIO
3HaueHus (U3NYECKOM BEIMYMHBI M OIpPENeNsATh pPa3sMEPHOCTh (U3UUECKOM BEIMYUHBI,
MOJTy4YE€HHOW MPU PEIICHUH 331a4u;

pacro3HaBaTh MPoOIEMbl, KOTOPbIE MOYKHO PELIUTh IPU NOMOLIM PU3NUYECKUX METO/I0B, U
npejaraTh OpUEHTUPOBOYHBIA CHOCOO pELICHMs, B ONUCAaHUM MCCIEIOBaHMS paclo3HaBaTh
MIpOBEpsieMOe MPEANO0JIOKEHUE (TUIIOTE3Y), UHTEPIPETUPOBATh MOTYUEHHBINH PEe3ybTaT;

IIPOBOJIUTH OIBITHI 110 HAOIIOAEHUIO (PU3NMUECKUX SIBJICHUN WM (QU3NYECKUX CBOMCTB TEN
(KanmWJUIIpHBIE SIBJICHUS, 3aBUCHMOCTH JaBJICHHS BO3AyXa OT €ro o0bEéMa M TeMIepaTypsbl,
CKOpOCTH TIpoliecca OCTBIBaHMs (HarpeBaHus) IpU U3IYYEHHMM OT IBETa H3JIydarolien



(morsomaronei) MOBEPXHOCTH, CKOPOCTb HCMApEeHUs BOABI OT TEMIEpaTypbl XUIKOCTH U
wion@aaM €€ MOBEPXHOCTH, AJIEKTpU3alus TEl M B3aUMOACHCTBHE 3JIEKTPUUYECKUX 3apsioB,
B3aUMOJICHCTBUE IIOCTOSHHBIX MAarHWTOB, BH3YyalM3allMsi MAarHUTHBIX IIOJEH MOCTOSHHBIX
MarHuToB, AEHCTBHS MarHUTHOI'O IOJsI HA NMPOBOAHUK C TOKOM, CBOWMCTBA 3JIEKTPOMAarHura,
CBOMCTBAa  D3JIEKTPOJBUTATENsl  IOCTOSHHOTO  TOKa):  (GopMynIupoBaThb  IpPOBEpsieMOe
MpennoiaoKenue (TUImoTe3y) O BO3MOXHBIX pe3yibTaTaX HaAOMIOJACHUN, CaMOCTOSATEIBHO
cobupaTh YCTaHOBKY U3 H30BITOYHOrO Habopa o0O0OpyIOBaHHS, OMMCHIBATH XOJ OIbITa U
(bopMyIUpoBaTH BHIBOJIBI,

NPOBOJHUTH TpPSAMBbIE M KOCBEHHBIE H3MEpeHHs (H3UYECKUX BEIMYUH (TeMmepaTypa,
OTHOCHUTEJIbHAS BJAXKHOCTh BO3]lyXa, CHJIAa TOKa, HaIpsSHKEHHWE, YHElIbHas TEMIO0EMKOCTh
BEIIECTBA, CONPOTUBJICHHE IPOBOJHUKA, paboTa M MOIIHOCTb 3JIEKTPUUECKOTO TOKA) C
UCIIOJIb30BAaHUEM AHAJIOTOBBIX M IUGPOBBIX MpHOOPOB, OOOCHOBBIBATH BBIOOP MeTOIA
U3MepeHus, (PMKCUPOBaTh MOKa3aHMs IPUOOPOB, HAXOIUTh 3HAUEHHUE U3MEPSAEMOM BETMUMHBI C
IIOMOIIBIO YCPEAHEHUS Pe3yJIbTaTOB CEPUH U3MEPEHUN U OLIeHUBATh IOTPEIIHOCTh H3MEPEHUH;

IPOBOJUTH 3KCIIEPUMEHTANIbHBIE HCCIIEAOBAaHUS 3aBUCUMOCTell (DU3NYECKUX BEIMUYUH
(3aBHCHMOCTB JaBJIEHHs BO3JyXa OT €ro 00b&Ma U HarpeBaHUs UM OXJIKICHUs, UCCIeJOBaHNUE
SBJICHUS TEIUIOOOMEHAa IpU CMELIMBAHMM XOJOAHOM M Trops4Yed BOJbI, 3aBUCHUMOCTb
COMPOTUBIICHUS MPOBOJHUKA OT €ro IJIMHBI, IUIOI@AM HONEPEYHOr0 CEYeHHMsS U YAEIbHOIo
CONMPOTUBIICHUS BELIECTBA IMPOBOJHHUKA, CHJbI TOKAa, IMPOTEKAIOIIEro 4epe3 IMPOBOAHMK, OT
HaIpspKEHUs Ha MIPOBOJHUKE, UCCIIEJOBAHHE MTOCJIE0BATEILHOTO U AapaJlJIeIbHOTO COEAMHEHUM
IIPOBO/IHUKOB): COBMECTHO C yuHTesleM (OopMyIupoBaTh 3ajadyy M TUIOTE3Y HCCIEJOBAHMUS,
CaMOCTOSITENIbHO IIJIAHUPOBATh MCCIIEOBAaHUE, CAMOCTOSTENbHO COOMPATh IKCIIEPUMEHTANIBHYIO
YCTAaHOBKY C HCIOJIb30BAHUEM HWHCTPYKIMH, MPEACTaBIATh IOJyYEHHBbIE 3aBHCHUMOCTU
¢bu3nYeCKUX BETMYMH B BUE TaOIUI U TpaMKOB, OLIEHUBATH MOTPEIIHOCTH, eIaTh BBIBOJbI 110
pe3yJibTaTaM HCCIeI0BaHuUS;

co0Jro1aTh TpaBwiia 0€30MacHOro Tpyaa npu padoTe ¢ 1adopaTOPHBIM 000PYAOBaHUEM;

XapaKTepH30BaTh MPHHLIUIIBI IEHCTBHUS U3yYSHHBIX PHOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX IPOLIECCOB C ONOPOM Ha MX OMMCAHMs (B TOM 4YMCIE: CUCTEMAa OTOIJICHHUS
JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUYUK DIEKTPUUECKOU
SHEPruM, 3JEKTPOOCBETUTEIbHBIE NPUOOpPBI, HAarpeBaTelIbHBIE 3JIEKTPONPUOOpPHI (IPUMEPBHI),
MPEJOXPAHUTENN U UX IPUMEHEHHUE B OBITY U TEXHHUKE, IPUMEHEHHE IOCTOSHHBIX MarHUTOB,
3JIEKTPOMArHUTOB, 3JIEKTPOJBUIATENIb IOCTOSHHOI'O TOKA), MCIIOJIB3Ysl 3HAHUA O CBOMCTBAx
¢bu3nueckux sBICHUH, He0OX0AUMBIE (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

pacno3HaBaTh POCTbIE TEXHUUECKUE YCTPOICTBA U MU3MEPUTENbHBIE TPUOOPHI IO CXeMaM
M CXEMaTHYHBIM pPHUCYHKaM (KHIKOCTHBIH TEpMOMETpP, TEPMOC, ICHUXPOMETP, TUTPOMETP,
JIBUTaTeNlb BHYTPEHHETO0 CrOPAaHHUs, 3JIEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMbI 3JIEKTPUUECKUX
Lerned C MOCIeq0BaTeIbHBIM U NapaljIebHbIM COSIMHEHUEM 3JIEMEHTOB, pa3jnyasl yCIOBHBIE
0003HAaUEHUS JIEMEHTOB IEKTPUUECKUX LIENEeH, UCIO0Ib30BaTh CXEMbI M CXEMAaTUYHbIE PUCYHKH
U3YYEHHBIX TEXHUYECKHUX YCTPOWCTB, W3MEPHUTEIBHBIX MPUOOPOB U TEXHOJOTMYECKHX
MIPOLIECCOB MIPH PELICHUH y4eOHO-TPaKTHUECKHX 3a/1ay;

OPUBOAUTH MpUMEpbl (HAXOAUTh HUHGOPMAIMI0O O MpUMEpax) MPaKTUYECKOro
UCTOJb30BaHUs (PU3MUECKUX 3HAHUN B MOBCEIHEBHOW XU3HU JUIsl oOecrieueHus: 6e30MacHOCTH
npu obpalieHuH ¢ mpubopaMud M TEXHUYECKMMM YCTPOMCTBaMH, COXpPaHEHMs 310pPOBbI U
COOJIIOZICHUSI HOPM 9KOJIOTHYECKOT0 MOBEICHHS B OKPY)KAIOIIEH Cperie;

OCYIIECTBIATh MOMCK HH(popManuu ¢Qusndeckoro coxepkanusi B VHTepHeTe,
CaMOCTOSITENILHO (hOpMYIIHPYsI TOMCKOBBIH 3aMpoc, HA OCHOBE MMEIOIMXCS 3HAHUN M CPAaBHEHUS



JIONOJHUTENIBHBIX MCTOYHHKOB BBIAENATh MH(OpMAIHIO, KOTOpas SBJSETCA MPOTUBOPEUUBOIL
WJT MOXET OBITh HEJIOCTOBEPHOM;

UCMOJb30BaTh HPHU BBHINOJHEHUM Y4YEOHBIX 3aJaHUil HAyYHO-TONYJSPHYIO JHUTEpaTypy
(bU3NYECKOro colep:KaHMsl, CIpPaBOYHbIE MaTepHalibl, pecypchl cetu HHTepHeT, BianeTh
npuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus MHGOpPMAIMM U3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3/aBaTh COOCTBEHHBbIE IHMChbMEHHBIE M KpaTKHE YCTHBbIE COOOIIeHHUs, 0000mas
MH(POPMALIMIO U3 HECKOJIBKUX MCTOYHHKOB (PU3MUYECKOr0 COJEpKaHHs, B TOM YHUCIIE MyOInYHO
MIPEACTaBIATh Pe3yJbTaThl MPOEKTHOM WM MCCIEAO0BATENbCKOW JESATENbHOCTH, IpPU 3TOM
IPaMOTHO HCIIOJIb30BaTh M3YYEHHBIH TMOHATUHHBIA amnmapar Kypca (H3UKH, CONPOBOXKIATb
BBICTYIUIEHU € TIPE3EHTaLlUEN;

IPY BBINOJHEHUHN YYEOHBIX MPOCKTOB M HMCCIIENOBAHUHN (DU3NUECKUX MPOIIECCOB PaCIpeNesTh
00s3aHHOCTM B TpyNme B COOTBETCTBHUM C IIOCTaBJICHHBIMU 3aJadaMH, CIEIUTb 3a
BBINOJHEHUEM IIJIaHA JEHCTBUM M KOPPEKTUPOBATh €ro, aJeKBaTHO OLEHMBAaTh COOCTBEHHBIH
BKJIJ| B JESATEIBHOCTb IPYIIIbI, BBICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMOJEHCTBUE, IIPOSABIIAS
TOTOBHOCTb pa3pelaTbh KOH(IUKTHI.

K xonny obyuenus ¢ 9 knacce npeaMeTHbIE pe3ylbTaThl HA YIIyOJICHHOM YpPOBHE JTOJDKHBI
OoTpaxaTh C(HOPMUPOBAHHOCTh y O0YyUAIOIIUXCS YMEHUM:

MCIIOJIb30BaTh MOHATUA (CUCTEMa OTCYETA, OTHOCUTEJILHOCTh MEXaHUYECKOTO JIBYKCHHUS,
HEBECOMOCTh W TIEPETPy3KH, IEHTP THKECTH, MEXaHUYECKHE BOJHBI, 3BYK, HMH(]pa3ByK u
yIBTPa3BYK, 3EKTPOMAarHUTHbIE BOJHBI, PEHTICHOBCKOE U3JIYUEHHE, 1IKaja 3JEKTPOMArHUTHBIX
BOJIH, WCTOYHUKH CBETa, OIU30PYKOCTh W JalbHO30PKOCTh, CHEKTPHl HCIYCKaHHUS U
norjomnieHus, anbpa-, O0era- W TramMMa-H3Iy4eHHs, H30TONbBI, SAEpPHAS U TEPMOsIEepHAs
SHEPreTHKA) U CHMBOJIMYECKHH SI3BIK (PM3UKU TIPHU PEIICHUU YIEOHBIX U MPAKTHUECKUX 3a/1a4;

YBEPEHHO pa3inyarh SBJICHUS (paBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUXKEHUE, CBOOOIHOE MaJEHUE TEl, JBHKCHHE
[0 OKPYKHOCTH, B3aUMOJICHCTBHE TE€J, PAaBHOBECHE MATEPUAIbHOM TOUKH, PEAKTHUBHOE
JBUKEHHE, HEBECOMOCTb, Koje0aTelbHOE JBIKEHHE (FapMOHHMYECKHe, 3aTyXalollue,
BBIHY)KJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JIBIKEHHUE (paclpoCTpaHEHHE U OTpaKEHHE
3BYyKa, HHTep(epeHIus U Iu(pakius BOJH), NPIMOJMHEHHOE paclpoCTpaHEHHEe, OTPaKEHHUE U
IpeJoMJICHHE CBETa, IIOJTHOE BHYTPEHHEE OTPaKeHUE CBETa, Pa3lio’KeHHe Oeoro cBeTa B CIIeKTP
U CIIOXEHUE CIHEKTPaJbHbIX IIBETOB, €CTECTBEHHAas pPaJMOAKTUBHOCTb, BO3HUKHOBEHME
JMHENYaToro CIEeKTpa H3Jy4YeHUs) MO OINUCAHHWIO HMX XapaKTEpHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOH CTPUPYIOIINX TaHHOE (PU3UUECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3MYECKUX SBICHUM B OKpyKaromem mupe (B
TOM 4Huciie (PU3UUECKUE SIBJICHUS B IPUPOJIE: IPUIIMBBI U OTIUBEI, IBMKeHHE TUIaHeT COJTHEeYHOM
CUCTEMbI, PEAKTUBHOE JIBUKEHUE >KUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHHE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 3XO, I[BETa TEJ, ONTUYECKUE SBICHUS B
npupoae, OWOIOTHYECKOe JACHCTBHE BHIAMUMOTrO, YIbTPadHOIETOBOIO U PEHTICHOBCKOTO
W3Ny4YeHUI, eCTECTBEHHBIH paAMOAaKTUBHBIA (OH, KOCMHUYECKHE Jy4Yd, paJHOaKTUBHOE
W3JIy4eHHE MPUPOJHBIX MHHEPAJOB JEUCTBUE PpAJUOAKTUBHBIX M3JIYyYEHUH Ha OpraHu3M
YeNoBeKa), IPU 3TOM MEePEBOIUTH MPAKTUIECKYIO 3a/1ady B YU€OHYIO, BBIICIATh CYIECTBEHHBIC
CBOMCTBA (MTPpU3HAKH) (PUINYECKUX SBICHUN;

ONMKCHIBaTh M3YYEHHBIC CBOMCTBA Tel U (PU3WUYECKHE SIBIICHUS, HCIOJIB3YsS (pusmdeckue
BEJTMYHMHBI (CPEAHSS U MTHOBEHHAs! CKOPOCTh TeJla P HEPaBHOMEPHOM JABUKEHUH, YCKOPEHHE,



IEPEMEIICHUE IIPU PABHOYCKOPEHHOM MPAMOJIMHEHHOM [BW)KCHHH, YIJIOBas CKOPOCTD,
LEHTPOCTPEMUTEIBHOE YCKOPEHUE, CHJIa TPEHUs, CUJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJIHOT'O MaJIeHUs], BEC TeJla, LIEHTP TSKECTU TBEPAOro Teja, UMIYJIbC Tela, UMIYJIbC CHUJIBL,
MOMEHT CHJIbl, MEXaHHUYEcKasi paboTa U MOIIHOCTb, MOTEHI[MAIbHASI SHEPIUS Tella, MOJHATOrO
HaJl IOBEPXHOCTBIO 3€MJIM, IOTEHIIMAJIbHASI DHEPrUusl CKATOU MPYKUHBI, KHHETUYECKask SHEPIus,
MOJTHAsl MEXaHWYecKas SHEprus, MepHoj U 4acToTa KoseOaHUil, Mmepuosi MaTeMaTHYecKoro |
MPYXKUHHOTO MasiTHUKOB, JJIMHA BOJIHBL, TPOMKOCTb 3BYKa M BBICOTAa TOHA, CKOpPOCTb CBETa,
MOKa3aTeNb MPEJIOMJICHHs CPEe/ibl), IPU OMUCAHUU MPABUIBHO TPAKTOBATh (DPU3UUYECKUN CMBICT
UCIIONIb3YEMBIX BEIMYMH, UX OOO3HAYEHHWS M eIUHHUIBI (U3MUYECKHX BEJIUYHMH, HAXOAMUTH
(bopMyIBI, CBA3BIBAIONIME JAAHHYIO (U3MUECKYIO BEIMYMHY C APYTUMH BEIHYWHAMH, CTPOUTH
rpadMKi U3Y4EHHBIX 3aBHCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (U3NUYECKUE SIBIECHUS U MPOLECCHI, MCIONb3Yysd 3aKOH
COXpAaHEHMS DHEPrUuU, 3aKOH BCEMHUPHOIO TATOTEHHsS], NPUHLHUII CYIEPHO3ZULUN CUJI, TPUHLHUII
orHocuTenbHOCTH ['aymiies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHS HUMIIYJbCa, TEOPEMY O
KMHETUYECKON DHEPruu, 3aKoH I'yka, 3akOH bepHysuM, 3aKOHBI OTpaXKCHUSA W IPEIOMIICHUS
ceta, (hopMyIly TOHKOW JIMH3BI, IJIAHETAPHYIO MOJENb aTOMa, HYKJIOHHYIO MOJEIb aTOMHOI'O
s7pa, 3aKOHBI COXPAaHEHUs 3apsAJ0BOr0 U MacCOBOIO YHUCEN IIPU SAEPHBIX PEAKUUAX, IIPH 3TOM
pas3yinyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA M €0 MaTEMaTUYECKOE BBIPA)KEHHE;

CTpOUTh (hpU3HMYECKHE MOAEIH pPealbHbIX 00BEKTOB, MPOLIECCOB U SIBJICHUH, BBIIEIATh MIPU
3TOM CYILECTBEHHbIE U BTOPOCTEIEHHbIE CBOICTBA OOBEKTOB, MPOLECCOB, SBJICHUM, MTPUMEHATH
¢buznyeckue MoJenu i 00bsACHEHUS (PU3NUECKUX MPOLECCOB U PEIIEHUS YUeOHbIX 3a]1a4;

OOBACHATH (pU3HUECKUE SIBJICHMS, MPOLIECCH U CBOWCTBA TEJl, B TOM YHCJIE B KOHTEKCTE
CUTYyalluil MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, M pellaTh KAa4€CTBEHHBIE 3aJadd, B TOM
qyciie TpeOyIole YU CICHHOIO OLIEHUBAHMSI XapaKTePHbIX 3HAaUeHUH (PU3NYECKUX BEIMYHH, IPU
3TOM BBIOMpATh aJ€KBATHYIO (PU3NYECKYIO MOJIENb, BBISIBJIATH IPUUUHHO-CIIEICTBEHHBIE CBSI3U U
BBICTpanBaTh JIOTMUECKYI0 LENOYKY pAacCYyXIEHHUH W3 2—3 IIaroB ¢ ONOpPOH Ha H3Yy4YECHHBbIE
CBOICTBA (pru3HUEeCKUX SIBICHUH, (PU3NIECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pEIlaTh PacdyETHBIE 3aJadd MO M3y4aeMbIM TeMaM Kypca (HU3MKH, BbIOMpas
a/IeKBaTHYI0 (U3UYECKYI0 MOJIEJb, C HCIIONb30BAaHHEM 3aKOHOB M (OPMYJ, CBSI3BIBAIOIIUX
¢u3nyecKkue BEIMYMHBI, 3alMCBhIBATh KPATKOE YCIOBHE M DPa3BEPHYTOE pEIIEHUE 3aJauH,
BBISIBJISITh HEAOCTAIOIIME WMJIM U30bITOYHBIE JaHHbIE, 0OOCHOBBIBATH BBIOOp METOJA PELICHUS
3a/la4d, MCIIOJIb30BATh CIPABOYHBIC [aHHBIC, NPUMEHATbL METOABl aHAlM3a Pa3MEPHOCTEM,
UCIIOJIb30BaTh  rpaduyeckue MeTOIbl pelleHHs 3ajJad, M[POBOJUTh MaTeMaTH4ecKue
npeoOpa3oBaHusl U pacy€rbl, OLEHUBATh PEATMCTUYHOCTh MOJYYEHHOr O 3HAUYEHUS (U3HYECKON
BEJIMYMHBl U OIpPENeNATh Pa3MEPHOCTh (DPU3NYECKON BENIWYMHBI, MOJYYEHHOM NpHU pelIeHUU
3a/1a4u;

pacno3HaBaTh IpoOJIEeMbl, KOTOPbIE MOXHO PELIUTh IPU MOMOIIN (PU3NIECKUX METOOB, U
npejaraTh OpUEHTUPOBOYHBIM CHOCOO pELIeHMs, B ONUCAaHUU MCCIEIO0BaHHS pPaclO3HaBaTh
MIPOBEPSIEMOE MPEIIOJIOKEHNE (TUIOTE3Y), OLEHMBATh MPABUIBHOCTh MOPSAIAKA MPOBEACHUS
HCCJIEI0BAaHNSI, HTHTEPIPETUPOBATH ITOJIYyYEHHBIN pe3yJIbTaT;

MIPOBOJIUTH OIBITHI 10 HAOIIOACHHUIO (PU3UYECKUX SBJIEHUN MU (PU3MYECKUX CBOWCTB Tel
(u3yyeHne BTOporo 3akoHa HbloTOHa, 3aKOHa COXpaHEHHsS SHEPruH, 3aKOHA COXPAaHEHMUS
HMMITyJIbCa, JCHCTBHE 3aKOHAa DbepHyIIM W BO3HUKHOBEHHME NOABEMHOM CHIIBI Kpblia,
3aBHCHUMOCTh I€pHOAA KOJEeOaHWH MPYy>KHHHOTO MAasTHHKAa OT MAacChl TIpy3a M KECTKOCTH
INPY)KMHBl W HE3aBUCUMOCTb OT AaMIUIMTYAbl MajblX KoyeOaHWH, TpsAMOJIMHENHOE
pacnpocTpaHeHHE CBETa, PAa3JIOKEHHE OEJoro cBera B CIIEKTP, U3yuyeHHE CBOWCTB M300pa’keHUs



B IJIOCKOM 3€pKajie M CBOWCTB M300pa’keHUsl MpenMera B coOuparomieil jauH3e, HaOloaeHne
CIUIOIIHBIX M  JIMHEHYaThIX CHEKTPOB  HU3JIy4eHHus): (GOpMyJIupoBaTh IpPOBEpsIEMOE
MpeNInoiaoKeHue (TUImoTe3y) O BO3MOXHBIX pe3yibTaTaX HaAOIIOACHUN, CaMOCTOSATEIBHO
coOMpaTh YCTaHOBKY U3 H30BITOYHOrO Habopa oO0OpyIOBaHHS, OMMCHIBATH XOJ OIbITa U
(hopMyIHPOBaTH BHIBOJIBI;

MPOBOAUTh TMpPU HEOOXOAMMOCTH CEpUI0 NPSAMBIX H3MEPEHUH, Omperenss cpeaHee
3HaYeHHe U3MePSIeMOi BEJTMUUHBI U ONpeNesisisl MOrPeIIHOCTh PE3YJIbTaTOB MPSIMBIX U3MEPEHUH,
000CHOBBIBaTh BBIOOP CIIOCO0a H3MEpeHHs (M3MEPUTEIBHOTO MPUOopa);

IIPOBOJIUTH KOCBEHHBIE U3MEPEHUS PU3NUIECKUX BEJINYHH (CPEIHAS CKOPOCTh U YCKOPEHHU €
TeJa IIPU PaBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHUE CBOOOIHOT0 MaJIeHus, KECTKOCTh NPY>KUHBI,
KO3 (UIIMEHT TpeHHsI CKOJILKEHHUs, MeXaHHM4ecKass paboTa M MOIHOCTH, YaCTOTa W IEPUOJ
Kosie0aHMIl MaTeMaTUYeCKOro U MPYXUHHOIO MasTHUKOB, (POKYCHOE pacCTOSIHHE COOMparouieit
JUH3bl U e€ OoNTHYecKass Cuila, paguOaKTUBHBIM ()OH) C MCIOJIB30BAHMEM aHAJOrOBBIX U
UGpPOBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOP METOAA WM3MEPEHUs, IJIAHUPOBATH H3MEPEHUs,
CaMOCTOSITENIbHO COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, BBIUUCIISITh 3HAUEHUE BETTMUMUHBI U
aHANIM3UPOBATH TOJMYYEHHBbIE PE3yJbTaThl, OLEHWBAsI MOTPEIIHOCTh PE3YyJIbTATOB KOCBEHHBIX
U3MEpPEHUH;

MPOBOAUTH SKCIEPUMEHTANbHBIE HCCIEJOBAaHUS 3aBUCHUMOCTEH (PU3MUECKUX BEIUYHH
(3aBUCUMOCTH MyTH OT BPEMEHH MpPU PaBHOYCKOPEHHOM JABM)KEHUU 0€3 HAa4aJbHOW CKOPOCTH,
3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHHUS OT CHUJIbl HOPMAJIbHOI'O JIaBJICHUSI, IIepruo/ia KoineOaHHi
MaTeMaTUYECKOro MasTHHUKA OT JUIMHBI HUTH, OMpPEJEIeHUE YCKOPEHHsI CBOOOJHOIO MaJCHHUS,
UCCJIEZIOBAHNE U3MEHEHUS BEINYMHBI U HaNpaBJIeHUs UHAYKLHOHHOIO TOKA, 3aBUCUMOCTh YIJa
OTPa)KEHHUS CBETa OT yIJla MajeHus, yriia NpeJoMJIEHUs OT yIjla HaJeHHsl CBETOBOrO Jyda,
WCCJIEIOBAHNE TPEKOB: M3MEPEHHUE SHEPrUH YaCTUIIBI TTO TOPMO3HOMY TTyTH (TI0 poTorpadusim)):
COBMECTHO C yuuTeneM (opMylupoBaTh 3a/ady U THIOTE3Y HCCIEJOBaHUS, CAMOCTOSATEIbHO
IUIAHUPOBATh MCCIEJOBAaHHUE, CAMOCTOSITENILHO COOMpaTh HKCHEPUMEHTAJIBHYIO YCTaHOBKY,
MPEACTABIATh MOJYYEHHbIE 3aBHCUMOCTH (M3UYECKUX BEIMYMH B BUJE TAOMUI U I'padHUKOB,
OLIEHUBATh IIOIPEIIHOCTH, J1€JaTh BBIBOJIBI 110 PE3YJIbTaTaAM UCCIEIOBaHUS;

co0Jrro1aTh mpaBuiIa 6€30MacHOro Tpya npH padboTte ¢ 1abopaTOPHBIM 000PYIOBAHHEM;

XapaKTepU30BaTh MPUHLHUIIBI AEHCTBUSI U3YYEHHBIX IPUOOPOB, TEXHUUECKUX YCTPOHCTB U
TEXHOJIOTMYECKUX MPOLECCOB C ONOPOM Ha MX ONMUCaHUS (B TOM YHCIE: CIIUJOMETpP, AATUYUKU
MOJIOKEHUS, PACCTOSIHUS M YCKOPEHHUs, pakKeTa, 3XO0JO0T, OYKM, Mepuckom, QoTtoanmapar,
MHUKPOCKOI, TENECKON, ONTUYECKHE CBETOBOABI, CIIEKTPOCKOI, JT03UMETp, Kamepa Buibcona),
UCMOJIb3ysl 3HAHUS O CBOMCTBAX (U3MYECKUX SABJICHUH U HeoOXoaumble (u3nuecKue
3aKOHOMEPHOCTH, HCIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YyYEHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPUTENBHBIX MPHOOPOB U TEXHOJOTMUYECKUX MPOIECCOB MPU PELICHHH y4eOHO-
MPAKTHUYECKUX 3a/1a4, OMTUYECKUE CXEMBbI JUIsi TOCTPOCHUSI N300paKeHU B IJIOCKOM 3€pKajie U
cobuparoleit MH3e;

OPUBOAUTH MpPUMEPbl  (HAXOAUTh HUHGOPMALMIO O MpUMEpax) MPaKTUYECKOro
UCIOJb30BaHUs (PU3MUECKUX 3HAHUU B MOBCEIHEBHOW XU3HU JUIsl o0ecrieueHus: 6e30MacHOCTH
npu obpaiieHuH ¢ mpubopaMud M TEXHUYECKMMM YCTPOMCTBaMH, COXpPaHEHMs 30pPOBbS U
COOJIIO/IEHUS. HOPM 3KOJIOTHYECKOTO MOBE/ICHUS B OKPYXKAIOLIeH cperne;

OCYHIECTBIATh MOUCK HHpopManuu ¢usndeckoro coaepxanuss B HHTepHeTe,
CaMOCTOSITENIbHO ~ (OPMYJIMPYS  IMOMCKOBBIM  3alpoC, HAaXOAWTh IIYTH  OMNpPEICICHHS
JIOCTOBEPHOCTH MOJIy4YE€HHOW MH(OpMallii Ha OCHOBE UMEIOIIMXCS 3HAHUN U JOMOIHUTENbHBIX
HCTOYHHUKOB;



UCIIOJIb30BaTh MPU BBHIMOJIHEHUU Y4YEOHBIX 3aJJaHUN HAayYHO-TIOMYJISIPHYIO JIUTEpaTypy
(U3NYECKOro CcoJep)KaHMsl, CIpPAaBOYHbIE MaTepuaibl, pecypchl cerh WHTepHeT, BIaJeTh
npuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHus MHGOpPMAIMM U3 OJHOM 3HAKOBOM
CHCTEMBI B JIpYT'YIO;

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE MH(OPMALUU U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOro COAepk aHUsA, NMYyOJMYHO MPENCTaBISITh pPE3YyIbTaThl
MPOEKTHOW WJIM MCCIIEAOBATEIbCKOM AESITENIbHOCTH TMPU O3TOM TIPAaMOTHO HCIIOJIb30BaTh
M3yYCHHBIH MOHATUHHBIN anmapaTt u3yd4aeMoro paszena (pu3MKU M CONPOBOXKIATh BBHICTYIUICHHE
IIpe3eHTalnel ¢ y4€TOM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC

HaunmeHoBaHue pa3iesoB H TeM

KoaunuecTBo uacos

DJieKTpOHHbBIE (LM poBbIe)

Ne i/mt KonrTpoasnbie | IlpakTuyeckue
NnporpamMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznesn 1. ®usuka 1 €€ poJib B IO3HAHUM OKPYKAKIIET0 MUPa
bubmioreka [IOK
1.1 D — 2
HBHKA 7 HayKa O HpHPOAe https://m.edsoo.ru/7f4181ce
bubmioreka [IOK
12 DH3HUCCKHUE BEIMIHMHEI 4 3 https://m.edsoo.ru/7f4181ce
13 EcrecTBEHHO-Hay4YHBIN METOJ 9 1 Bu6mmoteka [JTOK
' [IO3HAHUS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 8
Pa3nen 2. IlepBoHaya/ibHbIC CBEICHUSI 0 CTPOCHUH BELIeCTBA
bu6moreka [JOK
2.1 2 1
CTpoenue pemecTsa https://m.edsoo.ru/7f4181ce
99 J[BrKeHre U B3aUMOJ e CTBUE YACTHII 4 ) Bu6moreka LIOK
' BEIECTBA https://m.edsoo.ru/7f4181ce
2.3 ArperaTHbI€ COCTOSIHUS BEIIECTBA 1 ﬁggﬁ;fg;ggﬁ £4181ce
Hroro no pazneny 7
Paznen 3. JIBu:keHHe U B3aMMOAeiicTBHE TeJl
bubmoreka IJOK
3.1 MexaHnyeckoe €HHE 10 2
XARHTCCROC ABHACHH https://m.edsoo.ru/7f4181ce
bu6moreka [JOK
3.2 n 9 1 1
HEPIIL, Maced, MIOTHOCTD https://m.edsoo.ru/7f4181ce
3.3 Cuna. Bugsr cuin 15 1 3 bubmuoreka IIOK



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

https://m.edsoo.ru/7f4181ce

Wroro no pazneny 34
Pa3nen 4. JlaBjienue TBEPABIX TeJl, ’KMIKOCTEH U ra3oB
Jasnenue. [lepenava naBieHus
4.1 TBEPIBIMU TEJIAMH, )KUIKOCTIMHU U 5 2 brbmiorexa [IOK
’ https://m.edsoo.ru/7f416194
razamu
bu6moreka [JOK
4.2
Jlapiierie KAKOCTH 6 https://m.eds00.ru/7f416194
bu6moreka [JOK
4.3 AmochepHoe AaeHne > 1 https://m.edso0.ru/7f416194
44 JeiicTBrE )XKUIKOCTH | Tra3a Ha 12 3 bubmorexa [IOK
' OrpykEHHOE B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 28
Pa3ngen S. Pabora u MOIIHOCTb. JHEpPIrus
bu6moreka [JOK
1 P 1
> a60Ta H MOMHOCTE 0 https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
2 IT 2
> POCTRIE MEXATHEMBL 8 https://m.edso0.ru/7f416194
bubmioreka [IOK
5.3 M 5 1
SrRAREHEC SHEpHE https://m.edso0.ru/7f416194
Hroro mo pazneny 19
Pa3nen 6. IloBTopuTe1bH0-00001A10IIUH MOYJ/Ib
6.1 [ToBTOpHTENHHO-0000AIOIINN MOTYIIb 6
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102 93

ITPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

KosnuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uudpoBbie
Ne i/ P KonrTpoabubie | IlpakTuyeckue (mupp )
MpOrpaMMbl Bcero oOpa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
Pasznea 1. TenioBble siBa1eHUs
. bu6mmoreka [JOK
1.1 C 6
TPOCHIHE H CBOHCIBA BEIEOTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 T 1 :
CIIOBBIE POLECCHI 33 6.5 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 39
Pa3znes 2. DiekTpuyeckre 4 MAarHUTHbIE SIBJICHUS
21 DNIEeKTpUYECKUE 3apsibl. 3apsHKEHHBIE Tela 9 1 Bu6mmorexa [JOK
' U UX B3aUMOJIEACTBUS https://m.edsoo.ru/7f4181ce
N . bu6moreka [JOK
2.2 I1 1 1 1
OCTOTHHBIH ONCKTPHHICCIHH TOX 3 0 https://m.edsoo.ru/7f4181ce
bubmioreka [IOK
2.3 M 11 2 4
ATHITTHDIC ABICHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 7 1 1
DICKTPOMATHHTHAS HHIYKIAA https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 58
Pa3znen 3. [IoBTOpUTEIbHO-00001AI0 LU MOAY.Ib
3.1 [ToBTOpHTETHHO-00001AOIINN MOYJIb 5
Uroro no pazneny 5
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KosnuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uudpoBbie
Ne i/ P KonrTpoabubie | IlpakTuyeckue (mupp )
NMPorpamMmabl Bcero oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. Mexanuveckue siBJIeHUS
11 MexaHnudeckoe ABMKEHUE U CIIOCOOBI €ro 30 1 4 Bu6mmorexa [JOK
' ONHCaHMs https://m.edsoo.ru/7f41a4a6
N bubmioreka [IOK
1.2 BiaumopeiicTBre Te 18 4
MIMOACHETEHIE Tel https://m.edsoo.ru/7f41a4a6
bubmioreka [IOK
1.3 3 15 1 2
AKOHBL COXpateHit https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 63
Pa3nen 2. Mexannueckue KoJ1e0aHUSI M BOJIHbBI
bu6moreka [JOK
2.1 M :
CXAHNCCKNC KoneanHA 8 35 https://m.edsoo.ru/7f41a4a6
bubmioreka [IOK
2.2 M .3 10 3
CXATITCCKIE BOIHBL. JBYK https://m.edso0.ru/7f41a4a6
Htoro no pazgeny 18
Paznen 3. DiieKTpOMarHuTHOE 1MoJie M 3JIEKTPOMAarHUTHbIE BOJTHBI
31 DJIEKTPOMAarHUTHOE MOJIE U 6 bu6morexa [IOK
' AIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Paznena 4. CBeToBbI€ IBJICHUSA
41 3aKOHBI paCIPOCTPAaHEHUS CBETa 8 2 Bubmiorexa LIOK

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK

4.2 JI 0 6
I OTTHHCERHE TPHDOPY https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
4. P 2
3 a3J10’KeHne OEJIoro CBeTa B CIIEKTP hitps/m.edsoo, /7412426
Wroro no pazneny 16
Pa3nen 5. KBantoBbie siBJIeHUs
bu6mmoreka [JOK
A 41 4
5 CILyCKaHME U MOIJIOLIEHUE CBETa aTOMOM hitpe./im.edsoo. /T f41ada6
bu6mmoreka [JOK
5.2 C 5
TPOCHIE STONHOTo e https://m.edsoo.ru/7f41a4a6
bubmioreka [IOK
5.3 A v
PIEPHbIE PR https://m.edsoo.ru/7f41a4a6
Hroro mno pazaeny 16
Pa3nen 6. [loBTOpUTENIHHO-00001AI0IIMIA MOAYIb
Mexanuueckue sBJIeHN (TOBTOPUTEIBHO- bubmiorexa [IOK
01 0000 IArOIIHMH MOTYJIb) 6 https://m.edsoo.ru/7f41a4a6
TeruoBble siBIEHHS (IOBTOPUTEIBHO- bubmoreka [JOK
02 0000 maroIMHi MOTYJIb) 3 https://m.edsoo.ru/7f41a4a6
6.3 DIEeKTPOMAarHUTHBIE SBJICHUS 3 bubmiorexa [JOK
' (HOBTOPHTETHLHO-0000 AU MOy JIb) https://m.edsoo.ru/7f41a4a6
CseroBble sABIEHUS (IIOBTOPUTEIBHO- bubmmnorexa LIOK
04 0000 1aroIMi MOLYJIb) 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
6.5 [ToBTOpHTETHHO-00001AOIINN MOYJIb 4

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Uroro no pazneny

17

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

136

26.5







IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIIACC
KoanuecTBo yacos JIEKTPOHHBIE
Ne ara udposbie
n/n Tewa ypoka Bcero Konrpoarneie | Mpakriieckue ﬂsyqeﬂnﬂ Llﬁ[()l)al;OBaTeﬂbele
padoThl padoThI pecypesI
1 ®usnka — Hayka o nmpupoae. ABiaeHus 1
MIPUPOBI
2 dusnyeckue sIBICHUS 1
duznveckre BeTUYUHbI. Pa3mMepHOCTb.
3 duznueckue npuoopkl. [TorpemHocta npu 1
MIPSIMBIX U3MEPEHUSX
Ypok-uccinenosanue "M3mepenue
4 JVHENHBIX Pa3MEPOB TeJl U IPOMEKYTKOB 1 1
BpemeHn"
5 JIabopaTtopHas pabora "U3mepeHue 1 1
00bEMa JXUAKOCTH U TBEpAOTO Tema"
6 JlabopatopHas padota "OmnpeneneHue 1 1
pa3MepoB MaibIX Tea. Meron psiioB"
Metons! HayuyHOro nozHanus. Onucanue
7 (u3NYECKUX SBJICHUI C TOMOILIBIO 1
MozeIen
VYpok-uccinenosanue "[IpoBepka
3 TUIOTE3bl: JATbHOCTH MONETA MIApUKa, 1 1
MyIEHHOT' 0 TOPU30HTAIBHO, TEM OOJbIIIE,
4yem OoJbIIe BrICOTA IMycKa'
9 Crtpoenue BemiectBa. OMBITHI, 1




JTOKAQ3bIBAIOIINE TUCKPETHOE CTPOCHHUE
BEIIECTBA

10

JlabopaTopHas pabora "OreHka quamerpa
aTOMa METOJIOM PSIOB (C UCTOTIb30BaHUEM

¢dororpaduii)"

11

VYpok-uccnenoranue "Habmonenue
TETJIOBOTO paciiupeHus ra3oB. ONbIThI IO
O0OHAPYKEHUIO IEUCTBUS CHUIT
MOJIEKYJISIPHOTO NPUTSDKEHU"

12

JIBuxenue yactull Bemectsa. Juddysus.
BpoyHoBckoe aBUXKEHHE

13

VYpok-uccrnenosanue "Habmonenne u
00BsICHEHHE OPOYHOBCKOT'O JIBHIKECHUS U

mupdysun"

14

B3aumogelicTBre yacTuIl BEecTBa:
MPUTSIKEHUE U OTTAIKWBAHUE

15

ArperaTHble COCTOSIHUSI BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BO/JIbI

16

Mexanunueckoe npuxenue. [1yTs,
TpaeKTOpusl, MEpPEMeEIICHNE

17

PaBHOMEpHOE U HEpaBHOMEPHOE
nBrxeHue. CKopocTb

18

Haxoxnenue ckopoctu, IyTH U BpeMEHU
IIPY PABHOMEPHOM IIPSIMOJIMHEHHOM
JBUKEHU U

19

JlabopatopHas padota "OmnpeneneHue
CKOPOCTH PaBHOMEPHOI'O IBUKEHUS "




I'paduku npssMOIMHEHHOrO0 PaBHOMEPHOI'O

20
JIBUKCHHUSI

21 Pemenne 3anau no teme "Pacuet cpenneit
ckopocTtH"
JIabopaTtopHas pabora "OmnpeneneHue

22 CpenHel CKOPOCTH CKOJIBXEHHS OpycKa
WM LIapuKa [0 HaKJIOHHOM MJIocKocTh"

93 OTHOCUTENBHOCTD ABUKEHUS. ClOXKeHHe
CKOpOCTEH IpH MapaieIbHOM JBHKECHUH
[Tonyuenue u ananu3 rpaukoB

24 3aBUCHMOCTH ITYTH U CKOPOCTH JBUKCHUS
OT BPEMEHH
Pemenune rpaduyeckux 3a1ay mo Teme

25 "Mexanuka. PaBHOMEpHOE
MpsIMOJIMHEHHOE ABUXKEeHuE"

26 SIBneHne MHEpUHUH. 3aKOH UHEPLIHU
BsaumogeiicTBue Ten Kak mpUYnHa

27 U3MEHEeHus1 ckopocTh. Macca Temna Kak
Mepa HHEPTHOCTHU Tena MpH
MOCTYNAaTeIbHOM JABUKEHUH

28 VYpoxk-uccinenosanue "CpaBHEHHE Macc 110
B3aUMOJICH CTBUIO TEN"

29 IInoTHOCTE BeliecTBa

30 JlabopaTtopHas pabota "Onpenenenue
IJIOTHOCTH TBEpAOro Tena'

31 Pemenue 3amau o teme "Macca Tena.
ITmoTHOCTE BemecTBa"

32 Cwmecu u criabl. [loBepXxHOCTHAs U




JIMHEHAad JIOTHOCTh

[ToaroToBka K KOHTPOJILHOW paboOTe 10
TeMe "®dusnka — HayKa o MpUPOJE.

33 [TepBoHavanbHBIC CBEIEHUST 00 AaTOMHO-
MOJIEKYJIIPHOM CTPOEHUH BEIECTBA.
Mexanuka"

KonTtponbshas pabora no reme "®dusnuka —

34 Hayka o npupoje. [lepBoHavanbHbie
CBelleHUs1 00 aTOMHO-MOJIEKYJIIPHOM
CTpOeHUU BemecTBa. MexaHuka"

35 Cuna. SIBnenne tarorenus. Cuiia TSHKECTH

36 N3o6pakenne cuit. Pemenue 3agay mo
teme "OnpeneneHue Cuibl THKeCTH"

37 Cuna ynpyrocru. 3akoH ['yka

38 Bec Tena. U3mepenue cun. Jlunamomerp
VYpok-uccrnenosanue "Habmronenne

39 U3MEHEHUS CKOPOCTH MTPH
B3auMOeH CTBUH Tea"

40 Pemenue 3anay no reme "Cuna ynpyrocru.
Bec rena"

JlabopaTopHas pabora "OmnbITHI,

41 JEMOHCTPUPYIOIIHE 3aBUCUMOCTD
pacTsbkeHus (1edopMalu) IPYKUHBI OT
MPUIIOKEHHOU CHITBI"

42 Cuia TpeHHS

43 Cnoxenue cuil. PaBHOAeHCTBYIOIIAS crjla

44 Pemenue 3amau o teme "ClioxeHHUE CHIT.

PaBHogeiicTByrOIIas cuma"




Pemenune 3agay no teme "B3anmMmoencTue

45 ten. Cuiibl B MeXaHuke"
Pemenne 3amau no teme "Cuna tpenus'".

6 Ypok-uccienoBanue no Teme
"UccnenoBanue 3aBUCUMOCTH CHJTBI
TPEHHS OT TIJIOIIAIH COMPUKOCHOBEHHUS "
JlaGopaTtopHas padota "OnbIThl,
JEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIBI

47 TPEHUS CKOJIbXEHHUSI OT CUJIbI JABJICHUS U
XapaKTepa COMPUKACAIOIINXCS
nosepxHocren"

48 Penrenune 3amau mo teme "B3anmMonaeiicTBue
ten. Cuiibl B MeXaHuke"

49 Kontponbshas pabora o reme
"B3aumoneiictBue Ten"

50 JlaBnenue TBEPABIX TEI

51 VYpok-skcnepuMeHT "CrocoObl
oIpesieIeHNsl JaBJIeHHsl TBepAoro Tena”

52 VYpok-uccinenopanue "3aBUCUMOCTh
JIaBJICHUS ras3a oT TemiepaTtypsl"”

53 JlaByieHHe )XKHIKOCTEH U Ta30B. 3aKOH
[Tackansa

54 [THeBMaTHUYECKHE YCTPOMCTBA

55 3aBUCUMOCTb JIABJICHUS KUJKOCTU OT
TTyOMHBI

56 I'unpocraTuueckuit mapagokc

57 VYpok-nipoekT "M3ydeHne coodmarmmxcs

cocynioB"




Ypok-koHpepenuus "I napaBaryeckue

58 .
MEXaHHU3MBI

59 Hcnonb3oBaHue BBICOKUX JIaBJIECHUI B
COBPEMEHHBIX TEXHOJOTUSIX

60 Pemenne 3agau o Teme "JlaBieHue
JKUIKOCTH"

61 ATmocdepa 3eMIH U TPUUUHBI €€
CYLIECTBOBAHHUS

62 VYpok-uccinenosanue "lIposiBaenue
NeUcTBUS aTMOC(EPHOro JaBIeHUS "

63 W3mepenne atMocdepHOro JaBleHHUS.
Omnsit Toppuyenu
3aBUCUMOCTb aTMOC(EPHOI'0 J1aBJIEHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Ipubops! s
HU3MEpeHHs aTMOC(HEPHOTO aBIICHUS

65 Bapomerp-anepous. AtmocdepHoe
JIaBJIEHUE Ha pa3JIMYHbIX BBICOTAX

66 BritankuBatomas cuna. 3akoH Apxumena

67 Pemenue 3a7a4 mo Teme "3akoH
Apxumena"
Ypok-uccienopanue

68 "DKcrepuMeHTaIbHOE OOHAPYKEHNE
NEUCTBUS KUAKOCTH U ra3a Ha
IIOTpy>KEHHOE B HUX TeNOo"
JlabopaTtopHas pabota "Onpenenenue

69 BBITAJIKUBAOIIEH CHJIIBI, IEHCTBYIOIIEH Ha

TEJ0, MOTPYKEHHOE B XKUAKOCTH"

70

[InaBanue Texa




Jlabopatopnas pabora "MccnenoBanue

71 3aBUCUMOCTH Beca Teja B BOA€E OT 00beMa
MOTpYy>KEHHOU B KHUJKOCTh 4aCTH Tena"

72 Bosnyxomnnasanue. I1maBanue cynos

73 Pemenue 3anay no reme "3akoH
Apxumena. Y crnoBus MiaaBaHus Ten"
Pemenne 3amau mo Teme "/leiictBue

74 KUJKOCTH U I'a3a Ha IOIPY>KEHHOE B HUX
Tesno"
VYpok-nipoekt "KoHcTpyupoBanue

75 apeoMeTpa WY JIOAKHU U OIpeielIeHe
rpy30MobEMHOCTH "
[ToaroToBKa K KOHTPOJILHOU paboTe 1O

76 teme "JlaBiieHue TBEPABIX T, KUAKOCTEH
n ra3zos"

77 KontponbsHas pabora no teme "JlaBnenne
TBEPJIbIX TeJ, )KUJIKOCTEH U ra3oB"

78 Mexanudeckas pabora

79 MomHoCTb

80 Pemenue 3anau Ha onpeneneHne paboTel U
MOITHOCTH

81 PaGoTa cuiibl TSHKECTH U CUJTBI TPEHUS

82 VYpok-uccinenoanue "Pacy€t MOUHOCTH,
pa3BUBaEMOI IpU NOABEME IO JIeCTHULE"

83 [IpocThie MexaHN3MBI

84 MowmeHnT cuibl. [IpaBuino MOMEHTOB

85 JIabopaTtopHas pabota "M3yueHue npaBuia




peIdara jjist HOJBMYKHOT'O U HEMOBUKHOT O
0JIOKOB"

86

"30510TO€E MTpaBUIIO" MEXaHUKHU

87

Pemenue 3anay no teme "3onoroe
npaBmiIo MexaHuku'" / Beepoccuiickast
MpoBepouHas padboTa

88

Pemenue 3anay no Teme "Pabota cuibl
TSDKECTU M cuiibl TpeHus" / Beepoccuiickas
MpoBepovHas padboTa

89

VYpok-nipoekt "[IpoekTrpoBaHue
MOJIMCIIACTOB C 33IaHHBIMH MapameTpamu’

90

VYpoxk-koHpepenuus "Ilpoctsie
MEXaHU3MBI B ObITY, TEXHUKE, )KUBBIX
opranuzmax"

91

KoaddumuenT monesnoro aeiictBus
MPOCTBIX MEXaHU3MOB

92

JlabopatopHas padota "OmpeneneHue
KII/I mnoaBM>XHOTO U HEMOJABUKHOTO
0J10K0B"

93

Mexanunudeckas sHeprusa. Kunertndeckas u
MIOTCHIIMAJIbHAS SJHEPrUs

94

3aKoH COXpaHCHHA MEXaHHUYeCKOM
OHCPIrun

95

VYpok-3kcnepuMeHT "DKCIepUMEHTAIBHOE
OTpe/eNIeHNEe U3MEHEHUS KHHETUYECKOM U
MOTEHIIMAIbHOM SHEPIrUU MPHU CKATHIBAHUU
TeJa 1Mo HAaKJIOHHOW MmiIocKocTh"

96

[ToaroToBKa K KOHTPOJILHOW paboOTe O




teme "PaboTta u MomHoCTh. DHeprus"

KonTponbsHas pabora o teme "Pabora u

97 1
MOITHOCTh. DHeprus"

08 PaboTa ¢ TekcTamu no teme 1
"MexaHuyeckoe JBHKeHHe"

99 Pa6oTa ¢ Tekctamu o Teme "CtpoeHue 1
Belecrna'

100 Pabota C"TGKCTaMI/I no teme "Cuiibl B 1
MIpUPOIE

101 Pa?om C TEKCTaMH I10 T?Me "JlaBneHUE 1
TBEPABIX TEJI, KUIAKOCTEH 1 ra30B"

102 Pabora c TekcTamu 1o Teme "DHeprusl. 1
[IpocTeie MmexaHu3Mb1"

OBUIEE KOJIMYECTBO YACOB I10 102 23

I[TPOTPAMME




8 KJIACC

KosnuecrBo yacos JIEKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bcero Konrpoarneie | Mpakriecikue ﬂsyqeﬂnﬂ Llﬁ[()l)al;OBaTeﬂbele
padoThI padoThI pecypesI
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-
1 KMHETUYE€CKOU TEOPHUH U UX OIBITHBIE 1
MOATBEPKIACHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEpAOTO, KUAKOTO U 1
ra3000pa3HOro COCTOSIHHM BelleCTBa
Ypok-kondepennus "Kpucrammmyeckue u
4 amopdusie Tena. ['paden. [Tonyuenne 1
HCKYCCTBEHHBIX aJIMa30B"
5 CmauuBaHue ¥ KaUJUISPHOCTb. 1
IToBepXHOCTHOE HATSKEHUE
6 TennoBoe pacumpeHue u cxaTie 1
Tennosoe aBmxenue. Temneparypa 1
TeMneparypHble HIKaJIbI 1
9 BHyTpeHHss sHEprus U crocoObl eé 1
WU3MCHEHUS
10 Bunbl Termonepenaun 1
Ypok-koHpepenuus "Mcnonp3oBanue
11 TETJIOBBIX CBOMCTB BEILIECTB M MAaTEPUAJIOB B 1
LEeNSAX dHeprocoepekeHus "
12 KonugectBo TemyioThl. Y AenbHAs 1




TCIIJIIOCMKOCTD

13

Vpok-uccnenosanue "[IpoBepka runoresbt
JTUHEHHOW 3aBUCUMOCTH JJTMHBI CTOJIONKA
KHUIKOCTH B TEPMOMETPHIECKON TpyOKe OT
TemmnepaTypsal”

14

VYpaBHeHue TerioBoro OanaHca.
TennooOMeH U TEMJIOBOE paBHOBECHE. 3aKOH
Hprorona—Puxmana

15

JlabGopaTopHas pabora "HMccnenoBanue
SIBJICHUS TETJIOOOMEHA ITPH CMEITMBaHUH
XOJIOAHOM U ropsueit Bojibl"

16

Pemenne 3aga4g o teme "TemnooOMeH u
TEIJIOBOE paBHOBecHUE"

17

JlabGopaTopHas pabora "Onpenenenue
KOJINYECTBA TEMJIOTHI, TOIY4EHHOTO BOJOM
MIPU TETIO00OMEHE C HArPEThIM
METaJJTNYECKUM ITUITUHIPOM "

18

IInaBiieHue u oTBEpAEBaHUE
KPUCTAJUIMYECKHUX BEILIECTB. Y IeIbHAs
TENJ0Ta NJIaBICHUS

19

Pemtenue 3agau mo teMe "[linasienue u
OTBEP/ICBAHNE KPUCTATNIECKUX Te"

20

JlabopaTtopnas pabora "Onpenenenue
YAEIbHON TENJOTHI IUIABJICHUS Jbaa"

21

VYpok-uccrnenoBanue "CpaBHEeHHE TPOLIECCOB
TUTABJICHUS KPUCTATUTMYECKUX TeT U
pa3MsTuYeHUs Py HarpeBaHUU aMOPHBIX

"

TCJI




[TapooOpazoBanue 1 KOHICHCAIHU.

22
Ucnapenne
Kunenue. Y nenpHas Temiora

93 napooOpa3oBaHusl. 3aBUCUMOCTh
TeMIepaTypbl KHIIEHUS OT aTMOC(EPHOTO
JIaBJICHHS

24 Pemenne 3amau mo reme "[lapoodpazoBanue
U KumeHue"
Ypok-uccnenoranue "OObsICHEHNE

25 3aBUCUMOCTH TEMIIEPATYPbl KUIICHHS OT 1
napieHus"”

26 HacpleHHbIi 1 HEHACBIIIEHHBIN Tap.
BraxxHocTh BO31yxa
BrnaxHocTh BO3ayXxa U €€ U3MEPEHUE.

27 JlabopartopHas pabota "Omnpenenenue 0.5
OTHOCHUTEIHLHOM BJIAXKHOCTH BO31yXa"

28 Pemrenne 3amaq mo Teme "BrnaxkaocTh"
Pemenue 3amay u aHaMM3 CUTYaIHH,

29 CBSI3aHHBIX C SIBJICHUSIMH UCTIAPEHUS U
KOHJICH CaIluu

30 DHeprus TOIUTUBA. Y eNbHas TemIoTa
cropanus

31 [TpuHIUTIBEI paOOTHI TEMIOBBIX IBUTATEIEH

39 [TapoBas TypOuHa. /IBUratear BHyTPEHHET O
cropaHus

33 KIIJ] TemnoBoro nBuraTeis

34 Pemenue 3amau mo Teme "KIIJI TemioBoro

nsurarens"




VYpok-kondepennus "TemnoBsie TBUTaTeIN

3 Y 3allMTa OKpY’Karolen cpeanl"”

36 TenoBble NOTEPU B TEIIIOCETSIX

37 3aKOH COXpaHEHUS U MPEBPAILEHUS SHEPTUH
B MEXaHMYECKUX U TEIJIOBBIX Mpolieccax
[TonroToBKa K KOHTPOJIBHOU paboTe MO TeMe

38 "TemnoBble siBJieHUs. VI3MeHeHne
arperaTHbIX COCTOSIHUU BemlecTBa"
KonTpomnbsHas pabora o teme "TernnoBbie

39 aBieHus. I3MeHeHne arperaTHbIX
COCTOSHUH BemiecTna"

40 DnexTpusauus Ten. JIBa poaa 3apsaoB
Vpok-uccnenosanue "Mccnenopanue

41 CroCcO0OB Pa3JIMYHBIX BEIIECTB
Ha3JIEKTPU30BbIBATHCA"

42 B3anmoneiicTBue 3apskeHHBIX TeI. 3aKOH
KynoHna
Onektpuyeckoe nose. Hanpsok€HHOCTH

43 anekTpuueckoro nos. [Ipunnun
CYIEPHO3ULIUU DIEKTPUUECKUX MO

44 Hocurenu snexkTpudeckux 3apsaoB.
DneMeHTapHbIi 3apsia. CTpoeHue aToma

45 3aK0H COXpaHEHHS JIEKTPUYECKOr 0 3apsiia

46 [IpoBOAHUKY, TUBIIEKTPUKHU U
MOJTYTIPOBOAHUKHU

47 Ypok-koHbepeHus "DnekTpusanus B

HOBCEIHEBHOM XKU3HA"




Pemenue 3ama4 no teMe "3aK0H COXpPaHEHUS

48 | 1
AIIEKTPUYECKOT0 3apsiaa

49 DnekTprudeckuil Tok. McTouHuKM 1
ANEKTPUYECKOT O TOKA
Vpok-uccnenosanue "Mccnenopanue

50 JIEUCTBUS DJIEKTPUYECKOTrO OJIS Ha 1
MIPOBOJTHUKH U TUIIEKTPUKU"

o1 DNEeKTpUYECKUI TOK B MeTajulax 1

52 DNIEKTPUYECKUN TOK B KUIKOCTAX U Ta3ax 1

53 DneKTpuYecKas 1erb 1

54 Cuna Toka. AMIepMeTp 1

95 DnexTpuueckoe HanpsbkeHue. Bonbtmerp 1
JlabopaTopnas pabora "Coopka u

56 UCTIBITAHHUE JIEKTPUYECKOM LIenn 1
MOCTOSTHHOT O TOKa"

57 3aBUCHMOCTh CHJIBI TOKA OT HAIPSKEHUSI. 1
3akon Oma i1 y4acTka 1enu
JlaboparopHas pabota "MccnenoBanue

58 3aBHCHMOCTHU CHUJIbI TOKA, TPOTEKAIOIIETr0 1
gyepe3 pe3rcTop, OT HANPsLKeHUs Ha
PE3UCTOPE U COMPOTHUBIICHUS pe3ucTopa”

59 DJIEKTPUYECKOE COIPOTUBIICHUE. Y IEIIbHOE 1
COIIPOTHBJICHUE

60 JlaboparopHas paborta "Omnpenenenue 1
YACIBHOTO COMPOTUBIICHUS MPOBOJHUKA"

61 Pemienne 3aa4 o teme "DIEKTPUUIECKOE 1

COMPOTUBJIEHUE. Y IETbHOE COMPOTUBIICHUE"




62

Pewenune 3amay no teme "3axkon Oma"

63

ITocnemoBarenpHOC U napajijieJibHOC
COCAUHCHH TPOBOJHUKOB

64

JlabopartopHas pabora "I[IpoBepka nmpaBuia
CIIO’KEHUS HAIIPSDKEHUI TTPU
MOCTIEIOBATEIEHOM COCAMHEHHUH JIBYX
pe3ucTopoB”

65

Pemenune 3amad no teme
"IlocnenoBaTensHOE U MapaiebHOE
COCIMHEHMUS IPOBOJHUKOB"

66

JlabopartopHas pabora "I[IpoBepka mpaBuia
JUTSL CUJIBI TOKA MPH MapajielbHOM
COEIMHEHUH PE3UCTOPOB"

67

Pemenue 3agau Ha npuMeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO COSTMHEHUSI TTPOBOTHIUKOB

68

O/1C v BHyTpeHHEE CONPOTUBJICHUE
HCTOYHHKA TOKA. 3akoH OMa JJIs TOJHOHN
menu

69

Pemenue 3amau o teme "I/[C, BHyTpeHHEE
COIPOTUBJICHHE HCTOYHUKA TOKa. 3akoH Oma
JUIA HOJIHOM nemu"

70

JlabopaTopnas pabora "Onpenenenue IC
Y BHYTPCHHETO COIMPOTHBIICHUS MCTOTHHKA
ToKa"

71

[TpaBuna Kupxroda

72

JlaGopaTopHas pabora "IIpoBepka mpaBuI
Kupxroda"

73

Ypok-uccnenoanue "M3ydeHne BOJIbT-




aMIIEPHBIX XapaKTePUCTUK HEITMHEUHBIX
3JIEMEHTOB"

74

Pa6ora snekTprueckoro Toka. MomHoCTb
AIIEKTPUUECKOI0 TOKA

75

JlabopartopHas pabota "OmnpeneneHue
PabOTHI M MOIIHOCTH JIEKTPUYECKOTO TOKa"

76

3akoH Jlxoynsa-Jlenna. [Torpebutenu
AJIEKTpUUYECKOro Toka. KopoTkoe 3aMbikaHue

77

VYpok-kondepennus "OObsiCHEHHE U
MIPUHIUIT ﬂCﬁCTBHH JOMalIHUX
3JIEKTPOHArpeBaTeIbHbIX MPUOOPOB"

78

[TonroToBKa K KOHTPOJILHOW paboTe MO TeMe
"DnekTpudeckue 3apsiibl. 3apsKEHHbIE Tena
" ux B3anuMouenctBus. I1ocToSHHBIN
AIEKTPUYECKUHN TOK"

79

KonrtponpHas paboTta o teme
"DnekTpudecKue 3apsabl. 3apsHKEHHbBIE Tea
U ux B3auMoaercTBus. IlocTosHHBIN
ANEKTpUY ECKUH TOK"

80

ITocrosiHHBIE MarHUThl. MarHuTHOE IOJIE
3eMIM U ero 3HaueHHe JJIA J)KU3HHM Ha 3emite

81

VYpok-uccinenosanue "M3yuenune
MarHUTHOTO 10JIS TIOCTOSIHHBIX MarHUTOB
IpU UX 00BEAVMHEHUH U Pa3/IeICHUH.
Buzyanuzanus moJist HOCTOSHHBIX MAarHuTOB"

82

OmnpIT Dpcrena. MarHuTHoOE 1moJie
AIIEKTPUYECKOr O TOKA

83

OnbiT AMniepa. MarHuTHOE MOJ€ KaTYIIKH C




TOKOM. HpI/IMCHeHI/IG 3JICKTPOMAardmuToB B
TCXHHUKCEC

Cuiia AMmnepa u onpeziesieHue eé

84
HaIpaBJICHUS

85 Pemenne 3amau o Teme "Cuita Amnepa u
ornpeneneHue e€ HanpasaeHus"
DIIEKTPOABUTATENb TTOCTOSIHHOTO TOKA.

86 Hcnonp3oBaHue 37EKTPOABUTATENCIH B
TEXHUYECKUX YCTPOMCTBaX U Ha TPAHCIIOPTE

87 Bcepoccuiickas npoBepouHas pabota

88 Bcepoccuiickas npoBepouHas pabota

89 JlaGopaTopnas padora "V3ydueHue nercTBHS
MAarHUTHOTO MOJIA Ha IPOBOJTHUK C TOKOM"

90 Ypok-koHpepenuus "TlpakTuueckoe
MIPUMEHEHUE JIeKTpoABUTraTenen"

01 JlabopartopHas pabota "KoHcTpyupoBanue u
H3y4deHue paboThl AMEKTpoaBUTaTe s "

92 JlaGopartopHas pabota "MU3mepenue KI1/]
AJIEKTPOJBUTaTEIbHON YCTAHOBKH"

93 OmnpiTel @apages. 3aKOH AIIEKTPOMAarHUTHON
naaykuuu. [pasuno Jlenna
VYpok-uccinenosanue "MccnegoBanue

94 M3MEHEHUN 3HaYCHUsI U HAIIPABJICHUS
WHIYKIIMOHHOTO TOKa"

Pemenne 3aga4 mo teMme "3akoH
95 AIIEKTPOMArHUTHON HHAYKUIUU. [IpaBuiio

Jlenma"




Onekrporenepatop. CriocoObl MOTydeHUs

96 1
AJIEKTPOIHEPTrUH
VYpok-koHbepeHIus "IINeKTPOCTaHIIUN Ha

97 BO300HOBJIIEMBIX UCTOYHHKA YHEPTHUU. 1
[Tpo6aemsl skonoruu. TormBHBIE
AIIEMEHTHI U 3JIeKTpoMooun"

98 KontponpHas pabora "DaeKTpoMarHuTHbIE 1
siBJIeHUs "

99 PaboTa ¢ Tekctamu 1o teme "TemioBsie 1
sIBJIeHUS "
PabGoTa ¢ TekcTamu o Teme

100 "DNeKTpUYecKre 3apsIbl. 3apsDKEHHBIC Tea 1
1 UX B3aumMoJieiicTBue"

101 Pabota ¢ Tekcramu 1o teme "TIoCTOSIHHBIN 1
AIEKTPUYECKUHN TOK"

102 PabGoTa ¢ Tekctamu 1mo Teme "MarHuTHBIE 1
SIBJICHUS U 3JIEKTPOMArHUTHAsA MHIYKIHS"

OBIIEE KOJIMYECTBO YACOB I10 102 995

I[TPOTPAMME




9 KJIACC

KosnuecrBo yacos JIEKTPOHHbIE
Ne ara udposbie
n/n Tewa ypoka Bcero Konrpoarneie | Mpakriecikue ﬂsyqeﬂnﬂ :)16[()1)al;oBaTenbnble
padoThI padoThI pecypesI
Mexanunueckoe 1BrkeHne. MarepuanbHas
1 Touka. CriocoObl ONUCaHUs 1
MEXaHUYECKOT O ABMKEHUS
5 Cucrema orcueta. OTHOCUTEIBHOCTD 1
MEXaHUYECKOT O IBUKEHUS
3 BekTopHbie BeTUYMHBI, ONIEPaLUN C 1
BEKTOpPaMU, IPOEKIIMH BEKTOPOB
4 Panuyc-BexkTop MaTepuaibHON TOUKH, 1
nepeMenieHne Ha MIOCKOCTH
5 PaBHOMEpHOE IPSMOJIMHENHOE IBUKEHUE 1
6 Pemenne 3anayd no teme "PaBHOMepHOE 1
MpSMOJIMHEHOE IBUKEHUE"
HepasHoMepHOE NpsAMOIMHENHOE
7 neikeHue. CpeiHsisi 1 MTHOBEHHAs 1
CKOPOCTH TeJia MPU HEPaBHOMEPHOM
JBIKEHUHU
JlabopaTopHas padora "OmnpeneneHue
3 CpeAHEeH CKOPOCTH CKOJIbKEHHS OpycKa 1 1
WJIM IBM>KEHUS IIapUKa 110 HAaKJIOHHOM
mjaockocTu"
9 PaBHOYCKOpEHHOE NPAMOIMHENHOE 1

JIBUKEHUE. Y CKOpEHUE




10

CKOpOCTh PaBHOYCKOPEHHOT'O
MPAMOJIMHEHHOTO IBIKeHus. [ paduk
CKOPOCTH

11

Pemenue 3anau no treme "CkopocTb
PaBHOYCKOPEHHOTO MPSMOJIMHEIHOT 0
JBUKeHUA"

12

[lepemelnenue npu paBHOYCKOPEHHOM
PSMOJIMHEHHOM JIBHKECHUH

13

JlabopaTopHas padota "OmnpeneneHue
YCKOPEHUS TeJla IPU PABHOYCKOPEHHOM
JIBM)KEHUH 110 HAKJIIOHHOM IJI0CKOCTH"

14

Pewenne 3anau no teme "llepemenienue
IIPY PABHOYCKOPEHHOM TPSMOIMHEHHOM
IBIKeHnN"

15

JlabopaTtopHas padora "MccnenoBanue
3aBUCUMOCTHU IYTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JBUXEHUU 0e3
HayaJbHOW CKOpOCTH"

16

I'padmaeckas MHTEpIpETAIUS YCKOPESHHSI,
CKOPOCTH, IPOUIEHHOT' O ITyTH U
IepeMELICHUs I IPSMOJIMHENHOTO
ABHUXKCHUA

17

Pemenue 3anau no reme "I'padpuueckas
UHTEPIPETALUs YCKOPEHHS, CKOPOCTH,
MPOWICHHOTO Ty TH U IePEMCILCHUS IS
MPSMOJIMHEHMHOT 0 ABUKEHHS "

18

Yckopenue cBoboaHoro najaenus. OmbIThI
Tamunes




Pewenne 3aau o teme "Y ckopenue

19 cBOOOIHOrO naaeHus"”

20 JIBuKeHHE Tela, OPOIMISHHOT0 IO YTIIOM K
TOPH30HTY

21 Pemenne 3amau mo Teme "/IBuikeHue TeIa,
OpOIIEHHOT0 MO YTJIOM K TOPU30HTY"
JlabopaTopnas pabora "HccnenoBanue

22 JBIDKEHUS TeJa, OPOIIEHHOT 0 MO/ YTJIOM K
FOpU30HTY"
Pemrenue 3agad mo teme "JIBHMKEHHE O

23 JEHCTBUEM YCKOPEHHSI CBOOOTHOTO
nageHus"

24 JIBM>KEHUE IO OKPYKHOCTH

25 JIuHeitHas u yrioBasi CKOPOCTh, IEPUOJ] U
4acroTa

26 CKOpOCTh ¥ YCKOPEHHUE TIPH JBUKCHHUH 110
OKPY>KHOCTH

97 Pemenne 3amau mo Teme " JIBrkeHue Mo
OKpyx)HOCTH"
Ypok-koHpepeHius "PacnosHaBanue u

28 npUOIMKEHHOE OMTMCAHNE PA3TUIHBIX
BHJIOB MEXaHHUYCCKOI'O JIBUKEHUS "
[ToaroToBka K KOHTPOJIBHOU paboTe MO

29 TeMe "MeXaHMYEeCKOe ABIKEHHE U
CrocoObI ero onucaHus"
KonTtponbshas paborta o reme

30 "MexaHn4yecKoe ABMKEHNE U CITOCOOBI €ro

onucanusa"




31

[Iepssriii 3akoH HeroTOHa. BekTop cuibl

Bropoii 3akon HeroToHA.

32 PaBHOzeicTBYIOIIAA cuiia

33 Tperuit 3akon Hetorona. Cyneprno3unus
CHII

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3amau mo teme "Cuia
ynpyroctu"
JlaGopaTtopHas pabora "MccnenoBanue

36 3aBUCUMOCTH CHJIBI YIIPYTOCTH,
BO3HHKAIOIIEH B MIPY>KUHE, OT CTETICHU
neopmaruu npyxuHsl"

37 Cuna tpenus. Koaddunment tpenus

38 JlabopaTtopHas pabota "Onpenenenue
ko3 (ummeHTa TpeHus CKOJIbXKeHUs"
JlabopaTopnas pabora "MccnenoBanue

39 3aBUCUMOCTH CHJIBI TPEHUS CKOJIbKEHUS OT
CHJIBI HOPMAJILHOT'O JJaBJICHUS "

40 JIBUXKeHUe Tell 0 OKPYKHOCTH 110
JeCTBUEM HECKOJIbKUX CHJI

41 3akoH bepHysum u nogbEMHas cuila Kpblia
Ypok-koHpepenius "CoBpeMeHHbIE
JeTaTesbHbIC anmapaThl, CyJa Ha

42 MOABOAHBIX KPbLIbSIX, AHTUKPBIIO HA
CKOPOCTHBIX aBTOMOOWISIX. [IBIKeHnE
1oe3/1a Ha MarHUTHOM nmoayIke"

43 Cuna TSKeCTH 1 3aKOH BCEMHPHOI'0

TATrOTCHUA




JIBMKEHUE TEJ BOKPYT IPaBUTALMOHHOTO

44 ueHTpa. [lepBast kocMudeckasi CKOpOCTb

45 HesecomocTs u neperpysku

46 PaBHOBeCHE MaTepraIbHON TOYKH.
AOGCOIIOTHO TBEPIOE TEIIO

47 MowmenT cuitbl. [IpaBuiio MOMEHTOB

48 VYpok-uccinenosanue "OnpeneneHue
[EHTpa TSHKECTH Pa3TUYHbIX Ten"
Nmnynsc Tena. 3MeHeHnue ummyiisca.

49 Nmmynbe cunbl. Yopyroe u Heynpyroe
B3aMMO/JICHICTBUE

50 3aKOHBI U3MEHEHUS U COXPAHEHUS
UMITyJIbCa

51 PeakTuBHOE ABUXKEHHE
Pemenue 3anau o teme "3akoH

52 COXpaHEHMs UMITyJbca. PeakTuBHOE
nBIKeHue"

53 Mexannueckast paboTa 1 MOIIHOCTh

54 PaGoTa cuiibl TSHKECTH, CUITBI YIIPYTOCTH U
CHJIBI TPEHHS
JlabopatopHas padota "OmnpeneneHue

55 paboTHI CHIIBI TPEHHS IPU PABHOMEPHOM
JBUKEHUHU TeJla IO TOPU3OHTAILHON
rnosepxHoctu"”

56 CBs13b 3HEpPruu U padoThI

57 JlabopatopHas padota "OmnpeneneHue

paboTHI CHIIBI YIPYT'OCTH ITPU NOABEME




T'py3a € HCITIOJIL30BAHUEM HEIIOJABUKHOI'O 1

HOIBUKHOIO OJIOKOB"

58

[ToreHunanbHas dHEprus

59

Kunernueckas sneprus. Teopema o
KUHETUYECKOU YHEPTUH

60

3aKOH M3MEHEHHS U COXpaHCHHUA
MEXaHUYeCKOM OHCPrun

61

Pemenue 3amad mo teme "3aKOHBI
W3MCHEHHS ¥ COXPAHCHHS MEXaHUYECKOM
sHeprun"”

62

[ToaroToBka K KOHTPOJIBHOU paboTe MO
TeMe "B3aumoneicTBue Tel. 3aKOHEI
coxpaHeHus"

63

KonTponpHas pabora 1o Teme
"B3aumogelicTBue TeA. 3aKOHBI
coxpaHeHus"

64

KonebatensHnoe neuxenune. OCHOBHBIE
XapaKTEepPUCTUKH KOJIEOaHUI: IepHuo,
4acToTa, aMILIUTY/a

65

MaremMaTu4ecKkuil U Npy>KUHHBIN
MasaTHUKU. JlabopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH IIepruoAa

KoseOaHuii rpy3a Ha HUTH OT JJIMHBI HUTH"

0.5

66

JIabopartopnast pabota "HccnenoBanue
3aBHCUMOCTH II€pUoJia KoJieOaHui
IIPYKUHHOTO MasiTHAKA OT Macchl rpy3a”

67

lapmonmnueckue komedaHus

68

Jlabopatopnas pabora "MU3mepenue




YCKOPEHHsI CBOOOIHOTO MmaieHus"

69

3aTyxaromme KoneOanus. BeIHYKICHHbIC
KosieOauus. Pesonanc

70

[IpeBpaienue 3Hepruu npu
KoJe0aTEIbHOM ABHKEHUHU

71

VYpok-uccinenosanue "lIpoBepka
HE3aBHCUMOCTH Nepuoza Koaebanui
rpys3a, MO/ABEIIEHHOT 0 K JIEHTE, OT MacChl

rpysa"

72

MexaHudeckue BOJIHBL: IIPOIOJIbHBIE U
IIOIIEPEYHBIE

73

CpoiicTBa MexaHMYECKHUX BOJH. J{mrHa
BOJIHBI U CKOPOCTH €€ PacipoCTpaHEHHUS

74

VYpok-uccnenoranue "Habmonenne
nHTephepeHy U AMPpakuy BOJIH Ha
MOBEPXHOCTH BOJIBI"

75

VYpok-koH(pepeHuus "MexaHnueckue
BOJIHBI B TBEpOM Tene. CelicMuueckue
BOJIHBI"

76

3Byk. PacpocTpanenue u oTpaxkeHue
3ByKa

77

Pewenne 3anau no reme "3Byk"

78

Ypok-uccienopanue
"DKCIIEpUMEHTAIBbHOE OIIPENIEIICHUE
I'PaHUL] 4aCTOThI CIABIIIMMBIX 3BYKOBBIX
KonebaHuit"

79

I'pomMKOCTE 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pe30HaHC.




VYpok-uccrnenosanue "Habmonenne u

80 00BsICHEHHE aKyCTHYECKOI'0 pe3oHaHca"
Wndpas3Byk u ynbTpassyk. Kondepenus

81 "Hcnonp30BaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"

82 DNEeKTpOMarHuTHOE MOJIE U
3JIEKTPOMArHUTHBIE BOJIHBI

83 CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH
Ypok-koHpepenmus "llkana
ANIEKTPOMArHUTHBIX BOJH. Mcronb3oBanue

84 ANEKTPOMATHUTHBIX BOJH JJIsl COTOBOM
cBsizu. Pagnonokanus. Kocmudeckas cBsi3b

85 Pemenue 3ana4 Ha ornpesiesieHHe YaCTOThI
U JJTUHBI 3JIEKTPOMATrHUTHOMN BOJIHBI

86 DneKTpOMarHuTHas MPUPOJa CBETA.
CxkopocTh cBeTa

87 BosHoBeIe cBoiicTBa cBeTa:
nHTepdepeHus u Judpaxius

88 JlyaeBast MOJi€lIb CBETA M T€OMETPHUECKAsI
onTuka. MICTOUHMKH cBeTa

89 [IpsiMonMHelHOe pacpoCcTpaHEeHUe CBETA.
3atmenust ConHua u JIyHsl

90 3akoH oTpakeHus cBera. [mockoe 3epkano

01 [TocTpoenune nzobpakeHuii,
chOpMHUPOBAHHBIX 3EPKAJIOM

92 [Ipenomiienne cBeTa. 3aKOH MPEIOMIIEHUS

cBeta. [TonmHoe OTpaXCHUC CBCTA.




Jlabopatopnas pabora "MccnenoBanue
3aBUCUMOCTH YyTIJia IIPCIOMJICHUA OT yI'Jia

93 MaJIeHUsI CBETOBOTO JTy4ya Ha TPaHUIIe
«BO31YX-CTEKIIO»"

94 VYpok-uccinenoanue "AHanus u
00BsSICHEHHE ONTHYECKOTO MUpaxka"
VYpok-koH(pepenuus "McnonbzoBaHue

95 MIOJTHOTO BHYTPEHHETO OTPasKEHHSL:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

96 JIun3za, X011 JIy4yei B TMH3E

97 dopmyia TOHKOH JIMH3EI
Jlabopatopnas padora "OmnpeneneHue

98 (hOKYCHOT'O PacCTOSIHUS U ONTHYECKOM
CHJIBI coOHMparomel JuH3bI"

99 [Tonmyuenue n3o0pakxeHui ¢ MOMOIIBIO
cobuparolei 1 paccenBaroei JTMH3
VYpok-konpepennus "llpunnun nedcTBus

100 ONTUYECKUX TPUOOPOB (MUKPOCKOTI,
Teneckor, ¢poroanmnapar)"”

101 I'ma3 kak onTHYeckas cucrema.
ban3opykocTh U AaTbHO30PKOCTh
Pasnoxenue Genoro cBera B CIEKTP.

102 Omnbitel HetoTona. Crioxxenue
CIIEKTpaJIbHBIX BETOB. Jlucnepcus cBera
VYpok-npaktukym "Habmonenue u

103 OOBSICHEHHE OIBITOB 110 PA3JIOKEHUIO

Oenoro ceera B ciiekTp. [lonydenue 6emnoro
1IBETa MPH CIOKEHUH I[BETOB"




104 Omnsitel Pezepdopna u nnanerapHas
MO/JIeJIb aTOMa

105 [Toctynater bopa. Monens atroma bopa.
Hcnyckanue u MoriolieHne cBeTa aTOMOM.

106 KBaHTh1. JIMHEUaThIE CIIEKTPHI
VYpok-npaktukym "Habmoaenue

107 CIUIOLIHBIX ¥ JTMHEWUYATHIX CIIEKTPOB
U3Iy4eHUs U uciyckaHus"

108 PannoaktuBHOCTE. ANb(ha-, OeTa- u
ramMMa-u3J1y4eHus

109 Crpoenue aromHoro siapa. Hykimonnas
MOJI€Ib aTOMHOTI'0 SApa

110 PannoaktuBHbIe npeBpaiienus. M30Tomsl

111 [Tepuon nomypacnana
Ypok-koHpepenuus "Jleiictue

112 pasvoaKTUBHBIX U3JyYCHHUH Ha )KUBbIE
OpraHu3Mbl. 3alMTa OT paAMOaKTUBHOIO
n3nydeHus"

113 SInepHble peakuu. 3aKOHbI COXPaHEHHS
3apsiI0BOr0 M MacCOBOT'O YHCE

114 DHeprusi CBsi3U aTOMHBIX siziep. CBs3b
Macchl ¥ SJHEPTUU

115 Pemenue 3aau no teme "Snepuoie
peakuuu. DHeprus cBs3u"

116 Peakuuu cunTes3a u neneHus saaep.
Hcrounnku sueprun CosHIa U 3BE37

117 Ypoxk-koHpepenuus "Snepuas




SHEpreTUKa. DKOJIOTHYeCKUe MpoOIeMbl
sIIEpHON SHEpreTUKu"

[ToaroToBKa K KOHTPOJIBHOU paboTe 1O

118 teme "Koiebanus u BoiHbl. CBETOBBIE U
KBAaHTOBEIE sIBJICHUA"
KonTtponbenas pabora no reme "Konedbanus

119 ¥ BOJIHEI. CBETOBEIE I KBAHTOBBIE
siBieHus"

120 Pemenue pacueTHbIX 1O TeMe
"MexaHndyeckoe ABrxenue"

121 Pemenue pacueTHBIX U Ka4eCTBEHHBIX
3aja4 no teme "B3anmopelictBue Tem"
Pemenue pacueTHBIX U Ka4eCTBEHHBIX

122 3a7a4 mo TeMe "3aKOHbI COXpaHEHUS
SHEPruM U uMIyjnca'

123 JlabopaTopHbie pabOTHI IO TEME
"MexaHn4eckoe aBrxeHue"

124 JlaGopaTopHble pabOTHI 1O TEME
"B3aumopelictBue Tea"

125 JlaGopaTtopHbie paboTsl o Teme "[IpocTbie
MeXaHU3MBI"

126 Pemenue pacueTHBIX U Ka4eCTBEHHBIX
3aga4 no teMe "TertoBbie mporecch”

197 Pemenue pacueTHBIX U Ka4eCTBEHHBIX
3aga4 o reMe "BiaaxxHOoCTh"
Pemenue pacueTHBIX U Ka4eCTBEHHBIX

128 3agad mo Teme "KIIJI TemnoBbIx

nBurarenen"”




Pemenne PaCUCTHBIX U Ka4C€CTBCHHBIX

129 3a7a4 no TeMe "3aKOHBI HOCTOSHHOT'O 1
TOKa"

130 Pemenne pacueTHBIX U Ka4eCTBEHHBIX 1
3amad o teme "KII/] anektpoyctaHoBOK"

131 JIaGopaTopHble paboThI O TeME "3aKOHBI 1
MOCTOSSHHOI'O TOKa"

132 JlabGopaTopHbIe pabOTHI IO TEME 1
"CBeTOBBIC SIBJICHUA "

133 PabGoTa ¢ Tekctamu o Teme "3aKOHEI 1
COXpaHEHMs B MEXaHUKe"

134 Pa6oTa ¢ Texcramu o teme "Konebanus u 1
BOJIHBI"

135 PabGoTa ¢ Tekcramu mo Teme "CBETOBEIE 1
sBaeHus"

136 Pabora ¢ Tekctamu o TeMe "KBaHnToBas u 1
sanepHas Gpuznxa"

OBIIEE KOJIMYECTBO HACOB I10 136 2945

I[TPOIT'PAMME







MMPOBEPAEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHOI OBPA3OBATEJILHOM TPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

7 KIIACC

Kon
TMPOBEPSIEMOTO
pe3yabTara

11

HpOBepﬂeMble NpeaAMETHBIC PE3YyJIbTAThI 0CBOCHUN OCHOBHOM
06pasoBaTe.m,H0171 nporpamMmbl OCHOBHOI'O 06].[{61"0 06p330BaHI/IH

HCIOJIb30BATh U3YUCHHBIC ITOHATUA

1.2

pas3iinvyaThb ABJICHUA IO OIIMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOIIUX TAHHOC (1)I/IBI/ILI€CKOG SABJICHUC

1.3

pacrio3HaBaTh  IPOSBICHME U3YYEHHbIX  (U3UYECKUX  SBJIEHUH B
OKpY’KalollleM MHUpE, B TOM 4ucie (pu3nueckue sBJIEHUS B IPUPOIE, NPU
9TOM IMEpPEeBOJAUTh MNPAKTHUECKYI0 3aJadyy B yuyeOHYIO0, BBIIEIThH
CYLIECTBEHHbIE CBOMCTBA (MPU3HAKHN) (PU3NUECKUX SIBICHUN

14

OIMCHIBaTh W3YYCHHBIE CBOWCTBA TeN U (U3UYECKUE SIBJICHHS, UCIOJIB3YS
¢busznyeckne BENUYMHBI, TPH  OMNHCAHWM MPABHIBHO  TPAaKTOBATh
(bu3MUeCcKuil CMBICT UCIOJB3YEMbIX BEJIMYMH, UX 0003HAUEHHS U CTUHHIIBI
(GU3NYECKUX BEJIMYWH, HAXOAUTH (OPMYIBI, CBS3BIBAIOIINE JTAaHHYIO
¢u3nYecKyl0 BEIMYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH TpapUKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINIHH

1.5

XapaKTepU30BaTh CBOMCTBa Tel, (QU3UYECKHE SBJICHHUS U IPOLECCHI,
UCTONb3ysl M3YYEHHbIE 3aKOHBl, IIpM 3TOM JaBaTb  CIIOBECHYIO
(OopMyYIHPOBKY 3aKOHA M 3aIHCHIBATH €r0 MATEMATUYECKOE BEIPAKECHU E

1.6

OOBSICHATH (PU3NYECKHE SIBJICHUS, IPOLIECCH] U CBOWCTBA TEJ, B TOM YHCIIEe U
B KOHTEKCTE CUTYalli MPaKTHKO-OpUEHTHPOBAHHOTO XapaKTepa: BbISBIIATH
MPUYUHHO-CJIEICTBEHHBIE CBS3HU, CTPOUTh O0bsICHEHHE U3 1 — 2 JOoruueckux
maroB ¢ omnopoil Ha 1 — 2 W3y4YeHHBIX CBOWCTBAa (DPM3UUYECKUX SBIICHUM,
(bU3NYECKNX 3aKOHA WA 3aKOHOMEPHOCTH

1.7

pemwiaTth pacu€THele 3amaud B | — 2 [elCTBUS, HCHOJIb3YS 3aKOHBI M
(dbopMyIIbl, CBsI3BIBAIONME (PU3NYECKHE BEJIMYMHBI: Ha OCHOBE aHalM3a
YCJIOBHSI 3aJla4M 3aMUChIBATh KPATKOE YCIIOBHUE, MOJCTABIATh (DU3HUUECKUE
BEMYMHBI B (OPMYJIBI M TPOBOJUTH PACUYEThl, HAXOAUTHh CIIPABOYHBIE
JaHHBIE, HEOOXOJUMBIE JIUIA PEUICHUs 3a7ad, OICEHWBATh PEAIiCTUIHOCTD
MONy4YeHHOW (PU3UYECKON BETMYUHBI

1.8

pacrio3HaBaTh MpOOJEMbl, KOTOpPbIE MOXKHO pEIIUTh MPH [TOMOIIU
($U3NYECKNX METO/I0B, B OMMCAHUM HCCIEIOBAaHUS BBIIEISATH IPOBEPSIEMOe
MpEAnooxKeHue (TUIoTe3y), pa3inyaTh U HHTEPIPETUPOBATH MOJTyYEHHBIN
pe3ysbTaT, HaXOAWTHh OIIMOKM B XOJ€ OMNbITA, JeJaThb BBIBOJABI IO €ro




pe3yJibTaTam

1.9

MIPOBOJIUTH OITBITHI IO HAOIIOJCHUIO (PU3UUCCKUX SBJICHUN WM PU3NYECKUX
CBOMCTB Tel: (POPMYyIMpOBATH IMPOBEPSIEMBIE MPEANONIOKEHUS, COOUPATH
YCTaHOBKY W3 MPEIJIOKEHHOTO 00OpYIOBAHMS, 3aIMCHIBATH XOJ| OIBITA H
(hOopMyIHPOBATH BHIBOJIBI

1.10

BBIIIOJIHATE MPSIMBIE HW3MEPEHUsS C HCIOJIb30BAHMEM AHAJOrOBBIX H
UGPOBBIX NPUOOPOB, 3aMKMCHIBATh MOKa3aHUs MNPUOOPOB ¢ Y4ETOM
3aJJaHHON aOCOIOTHOM MOrPEUIHOCTH U3MEPEHUN

1.11

MIPOBOJIUTH HCCIIEIOBAHNE 3aBUCUMOCTH OJHOM (hPM3NYECKOM BEIMYUHBI OT
Ipyrod C HCIOJIb30BAHMEM IMPSAMBIX H3MEPEHMH, ydacTBOBaThb B
IUTAHUPOBAHUM  Y4eOHOTrO  HCCIEOBAaHMs, COOMpaTh YCTAaHOBKY U
BBINOJIHATh U3MEPEHUs, clelys HpPeAJIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3yabTaThl IMOJYYEHHOH 3aBUCHMMOCTH (PU3MUYECKMX BEJIMYUMH B BHJE
IPEJIOKEHHBIX TaOmuI U rpadMKoB, JelaTh BBIBOABI 10 pe3yJsbTaTaM
UCCIIEI0BaHUs

1.12

IIPOBOIUTh KOCBEHHBIE H3MEpPEHUs (QU3MUYECKUX BEJIMYMH, CIEeNys
NPEAJIOKEHHON MHCTPYKIMM: IPU BBIIOJHEHUU HM3MEpPEHU cobupathb
JKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIUMCIATH 3HAYCHUE HCKOMOM
BEIIMYMHBI

1.13

co0Jr0/1aTh MpaBWla TEXHUKH 0€30MaCHOCTH IpU paboTe ¢ J1abopaTOpHBIM
00opyI0BaHUEM

1.14

YKa3blBaTh MPUHIUIBI JEHCTBHS NPUOOPOB M TEXHUUYECKUX YCTPOWCTB,
XapaKTepU30BaTh MPHUHIMIBI  JACHCTBHS  W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C IOMOIIBIO MX OMMCAHMS, UCHOIb3Ysl 3HAHUSA O
CBOMCTBAaX (PM3MUYECKUX SBICHUNA M HEOOXOAMMBIC (HU3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJAUTH  MpPUMEPbl  (HaXomuTh  MHGOpMAIMIO O  MpUMeEpax)
MPAaKTUYECKOTr0 HMCIOJIL30BaHMs (PU3MUECKUX 3HAHUW B IIOBCEIHEBHON
KU3HH JUIsI o0ecriedeHus 0€30macHOCTH MpU OOpalieHuu ¢ mpudopamMu u
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbSI M COOJIIOICHUS HOPM
9KOJIOTMYECKOT'0 TIOBEJICHHS B OKPYIKAIOIIeH cpe/e

1.16

OCYILECTBISATh OTOOp HCTOYHUKOB HH(popManuu B cetu HMHTepHET B
COOTBETCTBHUHU C 3aJJaHHBIM IIOMCKOBBIM 3alIPOCOM, HAa OCHOBE MMEIOLIUXCS
3HaHMW M NOyTEM CPaBHEHUS Pa3JIMYHBIX HCTOYHUKOB BBIJEIATH
MHPOPMALIUIO, KOTOpasl SBJISETCS IMPOTUBOPEUYUBOWUIM MOXKET OBITh
HEJI0CTOBEPHOMU

1.17

WCIOJIb30BaTh TMPH BBIMOJHEHUU YUEOHBIX 3aJlaHUi HAyYHONOMYJSPHYIO
TUTEPaTypy (PU3HUECKOTro CONMepKaHus, CIIPABOYHBIC MaTEpUAIbl, PECYpPCHI
CeTHu I/IHTepHeT, BJIAaACTHh HpI/IéMaMI/I KOHCIIEKTUPOBAHUA TCEKCTAa,
npeoOpa3zoBaHus HHPOPMALIUK U3 OAHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3JlaBaTh COOCTBEHHBIE KpAaTKUE NMUCHMEHHBIE M YCTHBIC COOOIIEHUS Ha
OCHOBE 2 — 3 MCTOYHMKOB MH(POPMAIUH (PU3MUECKOTO COACPKAHUSA, B TOM




YUCIIe MyOJIMYHO JeNaTh KPaTKUE COOOIIEHUS O pe3ybTaTaX MPOEKTOB WM
y4eOHBIX HCCJEIOBAHHMMA, MPH 3TOM T'PAMOTHO HCIIOJb30BAaTh HM3y4CHHBIN
MOHATHHHBIA ammapatr Kypca (U3MKH, COMNPOBOXKIATh BBICTYIJICHHE
npe3eHTauen

1.19

IpU BBIMOJHEHUH Y4YE€OHBIX IMPOEKTOB M HCCIENOBaHUM pacmpeneniTh
0053aHHOCTH B TpyNIe B COOTBETCTBUM C IOCTaBJICHHBIMHU 3aJlayamMH,
CIIEIUTh 3a BBINOJHEHMEM IlJIaHA JIEWCTBMI, aJEKBATHO OLICHUBATh
COOCTBEHHBIII  BKJaJA B  JESITENbHOCTh  TPYMNIbI,  BBICTPaUBATh
KOMMYHUKAaTUBHOE B3aUMO/ICICTBUE, YUUTHIBAasi MHEHHE OKPYKAIOLIUX

8 KUIIACC

Kona
NpoBepsieMoro
pe3yiabTara

11

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTaThl 0CBOCHUSI 0CHOBHOM
00pa3oBaTe/bHOI MPOrpaMMbl OCHOBHOI'0 00111er0o 00pa3oBaHusl

HUCIIOJIb30BAaTh IOHATHA

1.2

pasiiMyath SBJIEHUS MO OMHMCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX TaHHOE (PU3NIECKOE SIBJICHUE

1.3

pacrio3HaBaTh  OPOSBICHHE HW3YYCHHBIX  (U3MYECKUX  SIBICHUH B
OKpY’KaloIllleM MHUpe, B TOM 4ucie (pu3nueckue sBIEHUS B MPUPOJE, TPU
3TOM TEPEeBOJIUTh MPAKTHUYECKYI0 3adady B y4eOHYIO, BBIICIATH
CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SIBICHUN
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ONKCHIBATh M3yUYCHHBIE CBOWCTBA Tel M (PU3MUYECKHUE SIBJICHUS, UCIOJB3YS
¢u3nueckre BEIMYMHBI, TPU  ONUCAHWW  TPABUIBHO  TPAKTOBATH
(U3HYECKUIl CMBICT HCIONB3YEMBIX BEIMYHUH, O003HAYEHUS WM EAHMHUIIBI
(U3MYECKX BEIWYWH, HAXOIUTHh (OPMYJIBI, CBSI3BIBAIONIME JTAHHYIO
¢u3NYecKyl0 BENMYMHY C JAPYTUMHU BEIUYHMHAMH, CTPOUTH TI'paduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYHH

1.5

XapaKkTepU3oBaTh CBOMCTBa Tei, (QU3UYECKHE SBJICHUS U IPOLECCHI,
WCIOJIB3Ysl W3Y4YEHHBIE 3aKOHBI, IpU OTOM J1aBaTb  CJIOBECHYIO
(GopMyIHMPOBKY 3aKOHA M 3aIIMCBIBATh €0 MATEMATUYECKOE BHIPAYKEHHE

1.6

OOBSICHATh (PU3MUECKHE MPOLECChl M CBOMCTBA TeJd, B TOM YMCIE U B
KOHTEKCTE CUTyalui NPaKTHKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
MIPUYUHHO-CJIE/ICTBEHHBIE CBS3HU, CTPOUTh O0bsICHEHHE U3 1 — 2 Joruueckux
marop ¢ momombio 1 — 2 u3yyeHHBIX CBOWCTBA (U3MYECKUX SBJICHUH,
($U3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemlate pacuéTHele 3a7aud B 2 — 3 JEHCTBUSA, HUCIHOJB3YS 3aKOHBI U
dbopMynbl, CBs3bIBaONIIME (U3MUECKHE BEIMYMHBI: HAa OCHOBE aHaM3a
YCIIOBHs 3a/lauyd 3allMChIBATh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JaHHBIX JUIA pELIeHUs 3a/Jadyd, BBIOMpPATh 3aKOHBI H  (HOPMYIIBI,
HeoOXoAuMble [ €€ pelleHus, NPOBOAUTh pacdy€Tbl U CpPaBHUBATbH




MOJIY4YCHHOC 3HAUYCHHUC (1)H3PI‘-ICCKOI>1 BCJIIMYHMHBI C U3BCCTHBIMHU JaHHBIMU

1.8

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO pELINTh TMPU OMOIIH
(U3HYECKX METOJIOB, HCIOJIb3Ysl OMHCAaHWE WCCIEAOBAHMS, BBIICIATDH
MPOBEPSAEMOE  NPEAINOJIOKEHHE, OLEHUBaTh MPABWIBHOCTh MOpPSAIKA
MPOBEIECHUS UCCIIEA0BaHUs, 1€JIaTh BBIBOIBI

1.9

MIPOBOJIUTH OIBITHI IO HAOMIOICHUIO0 (PU3NUECKUX SBICHUHN UM (PU3UIECKIX
CBOMCTB Ten: (HOpMyIMpOBaThH MPOBEpPSIEMbIE MPEAMOI0KEHUS, COOMpPATh
YCTaHOBKY W3 MPEMIOKEHHOTO 00OPYIOBaHHS, OMUCHIBATH XOJ[ ONBITA U
(hopMyITHUPOBATH BHIBOIBI

1.10

BBITIOJTHATH MPSMBIE U3MEPEHUS C UCIOJIb30BAaHUEM aHAJIOTOBBIX TPHUOOPOB
U JaTYUKOB (PU3UUYECKUX BEIUYMH, CPAaBHUBATh PE3YyJIbTAThl U3MEPEHUN C
y4€TOM 3aJJaHHOHN aOCOJIFOTHOM MOTPEIIHOCTH

1.11

IIPOBOJIUTH HUCCIIEOBAHNUE 3aBUCUMOCTH OJHOM (PM3MUYECKOM BEJIMYMHBI OT
OpPyrOd €  HCHIOJb30BAHMEM  IPSAMBIX  HU3MEPEHMM:  INIAHUPOBATh
UCCIIEZIOBaHNUE, CcOOMpaTh YCTAHOBKY M BBIIIOJIHATH W3MEPEHUS, CIEHYs
IPEAIOKEHHOMY  IUIaHy,  (UKCHUpOBaTh  PE3yJbTaThl  IOJIy4EHHOM
3aBUCHUMOCTH B BUJ€ TaOJUI] U rpaUKOB, J€1aTh BBIBOABI 10 pPe3yjbTaTaM
UCCIIEJOBAHMUS

1.12

IIPOBO/IUTh KOCBEHHBIE H3MEpPEHMs] (PU3MUYECKUX BEIMYUH: IJIAHUPOBATH
U3MEpEeHUs, coOupaTh  SKCIEPUMEHTAJIbHYIO  YCTaHOBKY,  CIENys
MPEI0KEHHON HHCTPYKIINH, U BBIUNCIISITh 3HAUECHUE BEIMYUHBI

1.13

COOJIFOIaTh TIPaBUJIa TEXHUKHU OC30MACHOCTH MpU padoTe ¢ J1abopaTOPHBIM
o0opynoBaHUEM

1.14

XapaKTCPU30BaATb IMPUHIIUIIbI HeﬁCTBHﬂ HU3YUYCHHBIX HpI/I60p0B u
TEXHUYCCKUX YCTpOﬁCTB C OHOpOfI Ha WX ONKUCAHUA, UCIIOJIb3Yys 3HAHUA O
CBOMCTBaAXx (1)I/I3I/I‘ICCKI/IX SIBJICHU M n HeO6XO)II/IMI)Ie (I)I/I3I/I‘I€CKI/I€
3aKOHOMCPHOCTHU

1.15

pacCno3HaBaTb IMPOCThIE TCXHHUYCCKUEC yCTpOﬁCTBa U  H3MCPUTCIIBLHBIC
HpI/I60pr Imo CXeMaM U CXEMATHYHBIM PHUCYHKAM, COCTaBJIITb CXCEMBbI
SJICKTPUICCKUX I.IGHGfI C IoCaca0BaTCIIbHBIM )41 napajiCJIbHbIM
COEAMHEHHUEM DJIEMEHTOB, pa3jiyasl yCJIOBHbIE OOO3HAYEHHS 3JIEMEHTOB
AIEKTPUYECKUX LIEMEn

1.16

OPUBOIUTH  HpUMEpbl  (HaXoauTh  HHpOpMaLMIO O  HPUMEpax)
MIPaKTUYECKOTO HCIOJIb30BaHUA (U3NUYECKUX 3HAHUN B IIOBCEIHEBHOM
KHU3HU 17151 obecrieyeHus: 0e30MacHOCTH Mpu o0palleHuu ¢ npubopamu U
TEXHUYECKUMU YCTPOICTBaAMH, COXPaHEHHUS 3/0POBbS U COOJIIOJIEHUS HOPM
HKOJIOTUYECKOTr0 MOBEACHUSI B OKpYXKAIOLIeH cpeze

1.17

OCYIIECTBIATh MOUCK HH(POpPMAIMK (U3NIECKOTO COAEpKaHHs B CETH
NHTepHer, Ha OCHOBE MMEIOUMXCA 3HAHUH M MNYTEM CpaBHEHUS
JOMOJHUTENIBHBIX HCTOYHUKOB BBIIEIATh MH(OPMAILINIO, KOTOpas SBISIETCS
IIPOTUBOPEUHUBOM MM MOXKET OBITH HEOCTOBEPHOI

1.18

HCIIOJIb30BATh IIPHU BBIITOJHCHHUH y‘le6HI)IX Sa)IaHI/II‘/‘I HaY4YHO-IIOITYJIAPH YIO




TUTEPATYpy (PU3NYECKOro COAEpKaHUsl, CIIPAaBOYHBIE MaTEpUAJIbI, PECYPCHI
cetu MHTepHer; Bianerb NpuéMaMH  KOHCHEKTUPOBAHUS  TEKCTa,
npeodpazoBaHus HHPOPMAIIUU U3 OAHON 3HAKOBOI CHUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE INHUCbMEHHbIE U KpAaTKHE YCTHBIE COOOIICHHUS,
0000mass wuHpOpMAUIO M3 HECKOIbKUX MCTOYHUKOB (U3MUECKOTO
CofiepXaHus, B TOM 4K CIlie MyOJIUMYHO MPEICTABISTh PE3yIbTaThl IPOSKTHON
VI MCCIIE0BAaTEIbCKOM AESITENbHOCTH, P 3TOM TPAaMOTHO HCIOJIb30BaTh
W3YYEHHBIH TMOHATUHMHBIN ammapaT Kypca (U3MKH, CONPOBOXKAAThH
BBICTYIIJIEHU € TTPe3eHTalnei

1.20

IpU  BBIOJHEHWN YYEOHBIX TPOCKTOB M HCCIEIOBAHUN (PU3MUECKHX
IIPOLIECCOB  PaCIpenesaTh OO0SI3aHHOCTH B TIpylIe B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4aMHM, CJICIHUTH 3a BBINOJHEHUEM IIJIaHa JCUCTBUU U
KOpPpPEKTUPOBaThb €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBI BKJIax B
JEATENBHOCTD T'PYIIIbI, BEICTPAMBATh KOMMYHMKAaTHBHOE B3aUMOJECHCTBHE,
IIPOSIBJISIt TOTOBHOCTH pa3peliaTbh KOHQIUKTHI

9 KVIACC

Kon
NMpoBepsieMOro
pe3yjabTara

11

IIpoBepsiemMble MpeMeTHbIE Pe3yIbTAThI 0CBOEHNSI OCHOBHOIA
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

HCIOJIb30BATh U3YUCHHBIC ITOHATHUA

1.2

pa3nu4aTh SBJICHHS IO ONUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SIBICHHE

1.3

pacmo3HaBaTh MPOSBICHHUE HM3YYEHHBIX  (DU3MYECKUX  SBICHUH B
OKpY’KalollleM MHUpe, B TOM 4ucie (pu3nueckue sBIEHUS B MPUPOIE, MPU
3TOM TMEpPeBOAUTh MPAKTHUECKYI0 3adadyy B y4eOHYIO0, BBIIEIAThH
CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (pU3HUECKUX SIBICHUN

14

OIMCHIBaTh M3y4YEHHbIE CBOWCTBA Ted M (PU3UUYECKUE SBICHMS, UCIOJIb3YS
¢usznyeckue BEIUYMHBI, MpPU  ONMCAHUU IMPABUIBHO  TPAaKTOBATh
(GU3NYECKUIl CMBICT HCIOJIb3YEMBIX BEJIMYMH, OOO3HAUEHUS U EIUHUIIBI
(¢U3NYECKUX BEJIMYMH, HAXOAUTh (OpPMYJIbl, CBS3bIBAIOUIME JIAHHYIO
(GU3MYEeCKyI0 BEIUMYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TI'paduku
M3YYEHHBIX 3aBUCUMOCTEN (pr3HUECKUX BEIUYUH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKHE SBICHHUS U MPOLECCHI,
WCIIONB3Yysl M3YYEHHBIE 3aKOHBl, MpPU OTOM JaBaTb  CJOBECHYIO
(hOpMYIHPOBKY 3aKOHA U 3aMKCHIBATh €70 MATEMATHUYECKOE BBIPAXKEHUE

1.6

OOBSACHATh (DU3UUYECKHUE TPOILECChl W CBOMCTBA TEJI, B TOM YHCIE M B
KOHTEKCTE CUTyalluil MpPaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2 — 3 JIOTUYECKUX




[IaroB C TIOMOILIbI0 2 — 3 W3YYEHHBIX CBOMCTBA (PU3MYECKHUX SIBICHUIA,
(bHU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemlate pacy€THbIE 3ajaud (omMparolyecss Ha cucreMy u3z 2 — 3
YpaBHEHUI), UCIIONb3Yys 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOLIME (U3UUECKHE
BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBMs 3aJauMd 3allUChIBaTh KpaTKoe
YCIIOBHUE, BBISBISATh HENOCTAIOIIME WJIM HU30BITOYHBIE JaHHBbIE, BHIOMpATh
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl PEIICHUs, MPOBOIUTH Pacuy€Thl U
OLIEHMBATh  PEATMCTUYHOCTh  TOJYYEHHOrO0 3HAa4YeHHs  (PU3NUECKON
BEJTMYUHBI

1.8

pacrio3HaBaTh IpOOJEMBbI, KOTOPBIE MOYKHO pEIIUTh IPU ITOMOLIU
(U3NYECKUX METOJOB, HCIIOJB3YSl OINUCAaHUE WCCIEIOBAHUS, BBIIEIATh
IIPOBEPAEMOE  IIPEIAIOIOKEHUE, OLEHUBATh IPABUIBHOCTH  IIOPsKa
IIPOBENICHUS  HCCIECNOBAaHUs, Je€laTb  BBIBOJABI, HMHTEPIPETUPOBATH
pe3yJibTaThl HAOJIIOJEHUI U ONIBITOB

1.9

MIPOBOJIUTH OIBITHI 10 HAOIOJCHUIO PU3MUYECKUX SBJICHUN HITH (PU3HUECKUX
CBOMCTB TEN: CaMOCTOSITEIbHO COOMpPATh YCTAHOBKY W3 H30BITOYHOIO
HaOopa OOOpYHOBaHWS, ONUCHIBATH XOJA ONBITA H €ro pe3yibTaThl,
(hopMyIHPOBATH BHIBOJIBI

1.10

MPOBOJUTh TPH HEOOXOIUMOCTH CEPUI0 MPSMBIX HU3MEPECHUH, OIpeeNnss
cpemHee 3HAYCHUE U3MepseMol BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparomieli  JIMH3bI), OOOCHOBBIBaTH BBIOOp CIOCO0a HW3MEpPEHHUS
(M3MepuUTeNBHOT O PO Oopa)

1.11

MPOBOAUTh  HCCIIEOBAaHHWE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
HCIOJIb30BAHUEM INPSAMBIX HW3MEPEHMI: IJIAHUPOBATH HCCIEAOBaHUE,
CaMOCTOSITENTbHO ~ coOMpaTh  YCTaHOBKY, (UKCHpPOBATh  PE3yJbTaThbl
MOJyYeHHOW 3aBHCHUMOCTH (M3MYECKMX BEIWYMH B BHAE TaOIuUu
rpauKoB, 1eaTh BHIBOABI IO Pe3yJIbTaTaM HCCIeI0BaHUS

1.12

MNPOBOJAUTL KOCBCHHLIC H3MCPCHUA (bHBPI‘-ICCKI/IX BCIIMYMH: IJIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTb OKCIICPUMCHTAJIIbHYIO YCTAHOBKY U BBbIIIOJHATH
HU3MCPCHUA, CICAYA HpGl[JIO)KGHHOfI HHCTPYKLUH, BBIYUCIATH 3HAYCHUC
BCIIMYMHBI 1 aHAJIMU3UPOBATH IMOJYUYCHHBIC PC3YJIbTAThI C y‘léTOM SaHaHHOﬁ
NOorpC€HoCTU H3MepeHHI>i

1.13

co0JIr0/1aTh MPaBWIa TEXHUKH 0€30MaCHOCTU IpU padboTe C J1abopaTOpHBIM
00opya0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE TMPU3HAKM HM3YYEHHBIX (U3NYECKUX MOCIEH:
MaTepHasbHasl TOYKa, aOCOJMIOTHO TBEPIOE TEIO, TOYEUHBIH HCTOUYHUK
CBETAa, JIy4, TOHKas JIMH3a, IUIAHETapHasi MOJEJb aTOMA, HYKJIIOHHAsI MOZEJIb
aTOMHOTO s1/1pa

1.15

XapaKkTepu3oBaTh MPUHIMIBI  JACHCTBUS  W3Y4YEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPON Ha MX ONMCAHMS, UCHOJIb3Ysl 3HAHUS O
cBolicTBax  (U3MYECKUX SBIEHUM U  HeoOXomumble  (usznueckue
3aKOHOMEPHOCTH




1.16

WCIOJIb30BAaTh CXEMbI M CXEMATHUYHBIE PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENbHBIX IPUOOPOB U TEXHOJIOIMUYECKUX MPOLIECCOB MPU
peuieHUH  y4eOHO-PAKTUYECKUX  3a/ad, ONTHYECKHE CXEeMBl IS
MOCTPOEHUS N300pakeHU B TIJIOCKOM 3€pKajie U COOMparoleil TuH3e

1.17

NPUBOAUTH  MpUMEpbl  (HaxoguTh  HMHGOpPMAIMI0 O  IpUMeEpax)
MPAKTUYECKOTO HCIOJIb30BaHUA (U3NUECKUX 3HAHUN B IIOBCEIHEBHOM
KU3HH JUUIs1 o0ecriedeHus: 0€30MacHOCTH MPpH O0palleHuu ¢ MpudopaMu U
TEXHUYCCKUMU YCTPONCTBAMH, COXPAHCHHUS 3JI0POBbS U COOJIIOICHUS HOPM
HKOJIOTMYECKOT0 TIOBEICHHS B OKPYXKAIOIIEH cpejie

1.18

OCYIIECTBIATh TOUCK HH(pOpMAIMK (U3NIECKOTO CONIEpXKAHUSA B CETH
WuTepHeT, caMOCTOATENbHO (HOPMYIHUPYS MOUCKOBBIA 3ampoc, HAXOIUThH
IIyTU OINPEIENIEHUsI JOCTOBEPHOCTH IOJIY4EHHOH MH(OpMalMK Ha OCHOBE
HMMEIOIIUXCSl 3HAHUM U JOIIOJIHUTEIbHBIX HCTOYHUKOB

1.19

UCIIOJIb30BaTh MPU BBIMOJHEHUU YYEOHBIX 3a/laHUil HAYYHO-TIONYJISIPH YO
auTepaTypy (GPU3NYECKOro COJIEp)KaHusl, CIPaBOYHbIC MAaTE€pUaIbl, PECYpCh
cetu UuTepHer; BiameTh npuéMaMH  KOHCIIGKTUPOBAHHS  TEKCTA,
npeoOpa3zoBaHus MHPOPMALIUK U3 OAHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
nH(pOpMAIIMU U3 HECKOJBKHX HMCTOYHHKOB (DU3MUYECKOTO COACpKaHMUS,
MyOJUYHO MPEACTABIATh Pe3yJbTaThl IPOEKTHOW MJIM KCCIIEI0BATENbCKOM
NS TENbHOCTU, IPH ATOM I'PAMOTHO UCIOJIb30BATh U3YUYEHHbIN MOHATUHHBIN
anmaparT u3y4aemoro pasnaena (U3MKH M CONMPOBOXKAATH BBHICTYIJICHUE
npe3eHTanuei ¢ yaéToM 0COOCHHOCTEN ayIuTOPUN CBEPCTHUKOB

1.21

IIpyu BBIIIOJHCHUU y‘-Ie6HI>IX IMPOCKTOB H I/ICCJ'ICZ[OBaHI/Iﬁ (1)I/I3I/I'-ICCKI/IX
MpoHeCcCoB pacCupeacisiTb 00513aHHOCTH B rpymnmne€ B COOTBCTCTBUU C
IIOCTAaBJICHHBIMHU 3aJadaMM, CICOUTH 3a BBIIIOJHCHHCM IIJIaHA JEHUCTBUM M
KOPPCKTUPOBATL €TI0, aJCKBATHO OILCHUBATH COOCTBEHHBIM BKJaJ B
ACATCIIBHOCTD I'pYIIIbI, BBICTPANBATh KOMMYHUKATUBHOC BSaHMOHCﬁCTBHe,
MMpOoABJIAA TOTOBHOCTD pa3pCliaTb KOH(i)J'II/IKTBI




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA
7 KIIACC

Kon Kon
paszjiesa  3jieMeHTa
®U3UKA U EE POJIb B IOSHAHUNU OKPYXXAIOIIETO MUPA

HpOBepﬂeMble AJIEMEHTBI COACPIKAHUSA

®usuka — Hayka o npupoae. SBnenus npupoxast. Gusndeckue
11 SIBJICHUS : MEXaHUYECKUE,  TEIJIOBBIE, IEKTPUYECKHE,
MarHUTHBIE, CBETOBBIE, 3BYKOBbIE

Ousnueckre BeIMYUHBL. V3MepeHne (U3NYECKUX BEIHYUH.
1.2 duznueckue pUOOPHI. [TorpemHocTs WU3MEPCHUM.
MexnyHapoHas cucTeMa eIuHUI]

EcrecTBeHHOHay4yHbIi ~ MeTOX  IO3HAaHUA:  HAOJIOJEHUE,
IIOCTAHOBKAa HAy4YHOI'0O BOIPOCA, BBIABUKEHHE THUIIOTE3,

! 13 OKCIEPUMEHT MO  MpPOBEpPKE  THUIIOTE3, 00BsICHEHU €
Ha0JII0JTaeMOro SIBJICHUS
14 Onucanue GU3NICCKUX SIBJICHUIN C ITOMOIIBIO MOEIICH
[TpakTueckue paboTHI:
###Par###113mepenue paccTOSHUH.
15 ###Par###13mepenue 00bEMa KUAKOCTU U TBEPAOTO Tea.

###Par###Onpenenenne pa3MepoB MajbIX TEJ.
H##Par###13mepenne TeMIIepaTypbl pu IIOMOIIH
KHUJKOCTHOTO TEPMOMETPA U AATUNKA TEMIIEPATYPHI

ITEPBOHAYAJIBHBIE CBEJIEHIA O CTPOEHNHN BEIIECTBA

###Par###CTpoeHrne BellecTBa: aTOMbl M MOJEKYJbI, HX
2.1 pasmepbl. OMNBITHI, JOKa3bIBalOIIUE AMCKPETHOE CTpPOEHUE
BEILECTBA

#H##HPar###]|Bukenne vactuin BeniectBa. CBSI3b  CKOPOCTH

2.2 JBUKEHMSI YacTHUL] C TEMIIEpaTypol. bpoyHOBCKoe IBUKEHHE,
muddy3us
2 53 B3auMonelicTBUE YaCTULl BEIIECTBA: IPUTKEHNE U
' OTTaJIKHMBAaHUE

#H##Par#### Arperatnble COCTOSIHUSI BEILIECTBA: CTPOCHHE Ta3oB,
KUJKOCTEH U TBEPABIX (KpUCTANIMYECKUX) Ted. B3aumocBssb

2.4
MEX1y CBOMCTBaMH BELIECTB B PA3HBIX arperaTHbIX COCTOSHUSX
U X ATOMHO-MOJIEKYJISIPHBIM CTPOCHUEM

25 Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIBI

2.6 [IpakTuueckue pabOTHI:




###Par###Onenka auaMerpa atomMa METOJIOM  psiioB (¢
ucnoJib3oBaHueM (ororpaduii).

HH##HPar###OnBITEI 110 HAOJIOACHUIO TEIJIOBOTO PACHIMPCHUS
ra3os.

HAHPar###ONBITEL 110 OOHApY)KEHMIO  JEUCTBHS — CHII
MOJIEKYJIIPHOTO IPUTSKEHUS

JABWXXEHUE 1

B3AVMOJIEVICTBHE TEJI

3.1

MexaHnueckoe ABHWKEHHE. PaBHOMEpPHOE M HEPaBHOMEpPHOE
JIBUOKEHUE

3.2

###Par####Ckopocts. CpeHsis CKOPOCTh NMPU HEPAaBHOMEPHOM
JIBWXEHUU. Pacu€T nyTy U BpeMeHU IBUKEHUS

3.3

SIBnenune mHepuuu. 3aKOH UHEpLUU. B3aumopelictBue Ten Kak
MPUYMHA U3MEHEHUS CKOPOCTH JIBMKEHUA Tel. Macca Kak Mepa
WHEPTHOCTH TeJa

3.4

#H#Par#t## lnotnocte  Bemectsa. CBsA3b  IUIOTHOCTH  C
KOJIMYE€CTBOM MOJIEKYJI B €IMHUIIC 00bEMA BEIIECTBA

3.5

Cuia KaKk XapaKkTepuCTUKa B3aUMOJICHCTBHS TeEll

3.6

Cuna ynpyroctu u 3akoH ['yka. I3Mepenue cuibl ¢ OMOIIbIO
JUHAMOMETpa

3.7

#H#Par#t## IBnenue TAroreHus U cuia TshKecTd. Cuila TSDKECTH
Ha Ipyrux miaHerax. Bec tena. HesecomocTs

3.8

Cuia Tpenus. TpeHue CKONbXKEHUs U TpeHHE MOKos. TpeHue B
IPUPOAE U TEXHUKE

3.9

###Par###Cnoxxenne cui, HalpaBIEHHBIX 110 OJHON IpPSIMOH.
PaBHOnecTBYIOIMAs CHIT

3.10

[TpakTyeckue paboTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOrO JBMXKEHHUs (IIapuka B
’KMJIKOCTH, MOJIEJIN JIEKTPUUECKOr0 aBTOMOOMIIA M TakK Jlajiee).
OmnpeneneHue cpenHedl CKOPOCTH CKOJBKEHUS Opycka WM
IIapUKa MO0 HAKJIOHHOM miockoctd. OnpesneneHue MIOTHOCTH
TBEpAOro tena. ONBITE, JAEMOHCTPUPYIOIINE 3aBUCUMOCTb
pacTspkeHus (aedopmanun) Npy>KUHbI OT MPUIOKEHHOH CHIIBI.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  TPEHMS
CKOJIb)KEHHMsSI OT Beca Tela M XapakTepa COINpPUKACAIOLIMXCS
MMOBEPXHOCTEN

3.11

®dusnueckue SBJCHUS B MPUPOJE: MNPUMEPbl ABUKEHUS C
pa3IMYHBIMU CKOPOCTSMM B JKMBOM M HEXKHBOH INPUPOLE,
JIEHCTBUE CUJIIBI TPEHUS B IPUPOAE U TEXHUKE

3.12

TexHuyeckue yCTporucTBa: TMHAMOMETP, MOIIIUITHUKI

JIABJIEHUE TBEPJIBIX TEJI, )KMJIKOCTEN M TA30B

4.1

HaBnenune TBEpmoro Tena. CnocoObl  yMEHBIIEHUS U




YBCINYCHHUA OJAaBJICHUA

4.2

JlaBmenne ra3za. 3aBHCUMOCTh JaBjCHHS Ta3a OT 00bEMa,
TEeMIIepaTyphl

4.3

Ilepenaua naBneHus TBEPABIMHU TEIAMHU, KUJIKOCTIMU U Ta3aMHu.
3axod Ilackamnsa. [ITnueBMaTYeCcKre MaIIHHEI

4.4

3aBUCHUMOCTH JaBJIICHU S KUOAKOCTHU OoT FJIy6I/IHBI.
['mppocratnuecknit  mapamokc. CooOmaromuecss  COCYABL.
FI/IHpaBHI/I‘IeCKI/I € MCXaHU3MbI

4.5

Atmocdepa 3emmum u atMmocdepHoe naBieHue. [IpuumHBI
CYIIECTBOBAHUS  BO3AYIIHOW  00onouku  3emud.  OnbiT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOrO JaBICHHUS OT
BBICOTBI HaJl YPOBHEM MOps

4.6

Uzmepenne atmocdepHoro  mamieHus. [lpuGoper s
M3MEPEHUs aTMOC(EPHOro 1aBIEeHUS

4.7

JleiicTBHE KMAKOCTM M Tra3a Ha IMOrPYKEHHOE B HUX TeEJO.
BrrtankuBaromias (apxumenoBa) cuiia. 3akoH Apxumena

4.8

[InaBanue Ten. Bo3nyxonnaBanue

4.9

[TpakTyeckue paboTHI:

HccrnenoBanue 3aBUCUMOCTM Beca Tela B BojAe OT o0bEMa
MOrpyXKEHHOW B JKUJAKOCT, dYacTtu Tena. OmnpeneneHue
BBITAJIKMBAIOILECH CHIIBI, JEHCTBYIOIIEH Ha TEIO0, NOrpyKEHHOE
B JKUJKOCTh. [IpoBepKa HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CUIIBL,
JNIEUCTBYIOIIEH Ha TENO B KUIKOCTH, OT Macchl Tena. OMBITHI,
JEMOHCTPUPYIOLIME 3aBUCHUMOCTb  BBITAJIKMBAIOIIECH  CHIIBI,
JEeHCTBYIONIEH Ha TENO B )KUJIKOCTH, OT 00bEMA MOTPyKEHHOMN B
KUJKOCTh YaCTH Teda M OT IUIOTHOCTH  KMAKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYUPOBAHUE JIOAKUA U
onpeneneHne e€ rpy30noabEMHOCTH

4.10

dusznyeckue SBICHUS B IMpUpoAC: BJIIMAHUC aTMOC(l)epHOFO
JaBJICHUS Ha >KUBOU OpraHu3M, IIJIaBaHUEC pBI6

411

Texnuueckue YCTPOMCTBA: coo0marouuecs COCYyIBL,
YCTPOMCTBO BOJAOIPOBOJA, FUAPABINYECKAN IIPECC, MAHOMETP,
OapomeTp, BBICOTOMED, IOPIIHEBON HACOC, APEOMETP

PABOTA, MOIIIHOCTb, SHEPI' 1A

5.1 Mexanndeckas pabota

5.2 MexaHndeckass MOIHOCTh

53 [IpocTeie MexaHM3MBI: pblYar, OJOK, HAaKJIOHHAs IJIOCKOCTb.
' IMpaBuJIO paBHOBECHUS phlyara

5.4 [TpuMeHeHue npaBuia paBHOBECHUS pbluara K 0JIOKY

55 «3o050TOE MpaBUWIIO» MeXaHUKH. KoapduuueHt moaesHoro

JnelcTBUsl MexaHu3MoB. IIpocTele MeXaHuU3Mbl B OBbITY U




TEXHUKE
5.6 [ToreHumanpHas SHEPrUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
58 [Tonnast MexaHudeckass dSHeprus. 3aKOH H3MEHEHHUs U
' COXpPaHEHUS! MEXaHWYECKOW SHEPruu
[IpakTHueckue paboTHI:
###Par###Onpeneneane  pabOThl  CHJIBI  TPEHHS  TIpU
59 pPaBHOMEPHOM  JIBJKEHMM  Te€la 1O  TOPU3OHTAIbHOMN
' noBepxHocTu. MccienoBaHue yClIOBUM pPaBHOBECUS pblyara.
Nsmepenne KIIJ| HakimoHHON ILTOCKOCTH. M3ydeHue 3akoHa
COXPaHEHUS! MEXaHUYECKOW IHEPruu
5.10 ®dusnyeckue ABJIECHUS B IPUPOJIE: PblUArd B TEJIE YEIOBEKA
TexHuueckue YCTpOMCTBA: pblyar, ITOIBUKHBIN u
511 HEMOJIBI)KHBIA ~ OJIOKM, HAKJIOHHAsl TIUJIOCKOCTb, MPOCTHIE
MEXaHU3MBbI B ObITY
8 KNIACC
Kon Kon
IIpoBepsiemMble 3J1eMEeHTHI COAeP KAH U
pa3jiena  3JieMeHTa
TEITJIOBBIE SABJIEHUA
OCHOBHBIE TOJOXEHHUSI MOJEKYJIIPHO-KMHETUYECKOW TEOPUHU
6.1 CTpoeHHusl BewiecTBa. Macca M pa3Mmepbl MoJieKysl. OIBITHI,
' MOJTBEPKAAIOLIHE OCHOBHBIE MI0JIOKEHUS
MOJIEKYJIIPHOKMHETUY €CKOM Teopuu
6.2 Mopenu TBEPAOro, MXHJIKOIO U Tra3000pa3HOro COCTOSHUHN
' BemecTBa. Kpucrammueckue 1 amopgHble Tena
6.3 OObsicHeHHE CBOWMCTB Ta30B, JKUIAKOCTEW M TBEPABIX TENI Ha
' OCHOBE IMOJIOXKEHUNH MOJIEKYJISIPHOKUHETUYECKON TEOPUU
6.4 CMauyuBaHue U KallMJUIIPHBIE SIBJIECHUS
6 6.5 TemoBoe pacimpeHne u cxaTue
6.6 Temnepatypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIJIOBOrO
' JIBUKEHUS YaCTHI]
6.7 Buytpennsiss sHeprus. CnocoObl HU3MEHEHHUsT BHYTpPEHHEH
' SHEpPruu: TeIonepeaaya u CoBepIeHne padoThl
6.8 Bunelr  tennonepenauu:  TEIUIONPOBOJHOCTb,  KOHBEKIMS,
U3IydeHHe
6.9 KonmuecTtBo TeninoTel. Y aenbHas TEMI0EMKOCTh BEIIeCTBA
6.10 TennoobMeH u TemaoBoe paBHOBECHE. YpaBHEHHE TEMJIOBOTO
' Oananca




6.11

IInaBnenne wu OTBCPACBAHUC KPUCTAJINIMYCCKUX BCIICCTB.
y,[[eJIBHaSI TCILIOTA IJIaBJICHUA

6.12

[TapooOpazoBanne u koHzaeHcarus. Mcmapenue. Kumnenwe.
VnenbHas TeIIoTa napooOpa3oBaHuUs. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHHUs OT aTMOC(HEPHOT0 AaBJICHUS

6.13

BnaxxHocTs Bo3tyxa

6.14

DHeprusd TOIUIMBa. Y AebHAas TEIUIOTa CrOPaHUs

6.15

ITpunuunsr pabotel TemnoBbix asurarened KIIJ[ TtemnoBoro
JABUTaTeNs. TelIoBble JABUTATENM W 3allUTa OKPYXAKOLIEH
cpensbl

6.16

3aKkoH COXpaHCHUA W IMPEBpallCHUsA OSHCPruu B TCIIJIOBLIX
mponeccax

6.17

[IpakTueckue paboTHI:

#H#HPar##H#ONBITEL 110 OOHApY)KEHMIO  JEWCTBHUS  CHII
MOJIEKYJIIPHOTO TPUTSKCHHUS.

#H##Par##H#OnbITHl 10 BbIpALIMBAHUIO KPUCTAJJIOB NOBAPEHHOU
COJIM MJIH caxapa.

H#HHPar##H#ONBITHL 0 HAOMIONEHUIO TENJIOBOIO PACIIUPEHUs
ra3oB, ®KHUJIKOCTEH U TBEPABIX TEII.

#H##Par###Onpenencaie  aBJICHUsS BO3JayXa B OaJIoHE
HITTPHILA.

#H##Par###OnbITHI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT ero 00b€Ma U HarpeBaHus WM OXJIAXKECHUS.
#H##Par##1poBepka rUNoTe3bl IUHEHHONW 3aBUCUMOCTH JIJTUHBI
CTONOMKAa JKHIKOCTH B TEPMOMETPUYECKOW TpPYyOKE OT
TEeMIepaTyphbl.

###Par###HaOmoneHre M3MEHEHUs BHYTPEHHEW SHEPruM Tena
B pe3yJibTaTe TeIUIonepeayu U padoThl BHEIIHUX CHIL
##HPar###cciienosanue SIBJIEHUS TEII000MEHa npu
CMEILIMBAHUU XOJIOJHON U TOPAYEN BOMIBL.
#H##Par####OnpeneneHye KoJIMYecTBa TEMJIOThI, MOJY4E€HHOTO
BOJOW TMpH TEIUIOOOMEHE C HAarpeThiM METANTHYCCKUM
LUJIMHIPOM.

#H##Par###Onpenenenue yaelbHON TEIIOEMKOCTH BEIIECTBA.
#i#HPar###ccnenoBanue npoiecca uCnapeHus.
#H#HPar###Onpenenenre OTHOCUTEIbHOM BIaXKHOCTH BO3/yXa.
#H##HPar###Onpenenenue yaeabHON TEIUIOTHI MJIaBJICHUS JIbJIA.

6.18

dusznueckue SIBJICHUS B mpupoAc: MOBECPXHOCTHOC HATAKCHUC U
KanWJUIApHBIC SABJICHUA B MHOPUPOAC, KPUCTAJIbBI B MIPUPOIC,
nznydenre CofHIla, 3aMep3aHue BOJOEMOB, MOpPCKUE OpHU3bI;
o0pa3oBaHME POCHI, TYMaHa, HHes, CHera.

6.19

TexHnueckue YCTpPOMCTBA: KaIluJIsaphl, IIPUMEPBL
HCIIOJI30BAaHUsl KPUCTAJIOB, *KUAKOCTHBIA TEPMOMETD, JaTYUK




TeMIepaTypbl, TE€pMOC, CHUCTE€Ma  OTOIUIEHHS  JOMOB,
TUTPOMETPHI, TICUXPOMETp, TMapoBas TypOWHA, JIBUTATENb
BHYTPEHHETO CrOPaHMUS.

SJIEKTPUYECKHNE 1 MAT'HUTHBIE ABJIEHNA

7.1 Dnextpuzanus Tel. J[Ba poaa 3JeKTpUUYECKUX 3aps0B
B3anmopneiictBue  3apsbkeHHbIX  Ten.  3akoH  Kynona
7.2 (3aBHCHUMOCTb CHJIBI B3aMMOJICHCTBHSI 3apSDKCHHBIX TENl OT
BEJIMYMHBI 3aPAI0B U PACCTOSHUS MEXKTY TETIaMH)
Onextpudeckoe nosie. HanpsxEHHOCTh 3JIEKTPUUECKOTO IOJIS.
7.3 [IpuHuuMn  cyneprno3uuuy — 3JEKTPUYECKUX  moyiell  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn 3JIEKTPUYECKUX 3apsJI0B. DJIeMEHTapHBIN
7.4 anekTpuueckuil 3apsan. Crpoenue aroma. I[IpoBogHuku u
JURJIEKTPUKH
7.5 3aKOH COXPAaHEHHUS JIEKTPUUYECKOr 0 3apsia
76 DNeKTpUYeCcKuit TOK. VYcnoBus CYLLECTBOBAHUS
' ANEKTPUYECKOr 0 TOKA. VICTOUHUKH MOCTOSIHHOTO TOKa
77 JleficTBUS DIIEKTPUUECKOr0 TOKa (TEIJIOBOE, XHMHYECKOE,
' MarHuTHOE). DJIEKTPUUYECKUI TOK B KUIKOCTIX U razax
7.8 Onextpuueckas uenb. Cuia Toka. DIEeKTpUYECKOoe HalpsKeHHe
79 ComnpoTuBiieHHE TMPOBOJHUKA. YIECJIbHOE CONPOTUBIICHHE
' BEIIECTBA
7.10 3akon Oma JJ1s ydyacTKa enu
711 ITocnenoBarenbHOE U MapajuIeIbHOE COCAUHEHUE IIPOBOJIHUKOB
712 PaGota m MOILIHOCTH 3MEKTPUYECKOro ToKa. 3akoH J[koyms —
' Jlenmua
713 DNeKTpUYecKue 1eNu U MOTPEOUTEIH 3JIEKTPUUECKON SHEPruu
' B ObITy. KOopoTKoe 3ambikaHMe
714 [locTossHHble ~ MarHuThl.  B3aummopeiicTBHE  MOCTOSTHHBIX
' MarHUTOB
715 MaruutHOoe nosne. MarHuTHOE 1ojie 3eMJIM U €ro 3Ha4eHue JUIs
' KU3HU Ha 3emJe
716 Onpir Dpcrena. MarHuTHoe I0J€ 3JIEKTPUUYECKOrO  TOKA.
' [IpumeHeHue 31eKTPOMarHuTOB B TEXHUKE
JleficTBUE MarHMTHOrO TMOJsI HAa MPOBOJHUK C TOKOM.
717 DNeKTpOoABUTaTeNlb  IMOCTOSHHOrO  TOKa. Vcmonb3oBaHue
' NEKTPOJABUTATEE B TEXHUYECKUX YCTPOWCTBAX M Ha
TpaHcCIopTe
718 Onbitel @apajnes. SIBieHHE 3JIEKTPOMAarHUTHOM WHIYKIUH.
' [TpaBuio Jlenia
7.19 OnextporeHepatop. CrnocoObl NOJNy4EeHUS DIEKTPUUYECKOU




SHEPruu. DJEKTPOCTAHIIMM Ha BO300HOBISEMBIX HCTOYHHKAX
SHEPrUuu

7.20

[IpakTHueckue paboThI:

OnbIThl 110 HAOIIOACHUIO BJIEKTPU3ALMM TE€J UHIYKIUEH U Ipu
COIIPUKOCHOBEHHH.

HccnenoBanue nelicTBUS MEKTPUUECKOr0 MOJI HA TPOBOAHUKH
U AUDIIEKTPUKH.

COopka u mpoBepka pabOThI JIEKTPUUECKOHN 1EMH TTOCTOSIHHOTO
TOKA.

W3mepeHne u peryampoBaHUe CHIIbI TOKa.

N3mepeHne u peryampoBaHue HAIPSyKEHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKAa, HUAYLIETO 4Yepes3
pPE3UCTOP, OT CONPOTUBJIEHMS PE3UCTOpa M HAINPSDKEHUSA Ha
pe3ucTope.

OneIThl, AEMOHCTPUPYIOLIME 3aBUCHMOCTb JJIEKTPUYECKOIO
COIIPOTHBJICHMSI IIPOBOJHHMKA OT €ro JUIMHBIL, IIOIIAIU
IIOIIEPEYHOr 0 CEYEHUS U MaTEpHAJIa.

IIpoBepka IIpaBUiIA CJI0KEHUS HaIpsKEHUN npu
IIOCJIEIOBATEIbHOM COEIMHEHUU JBYX pe3uctopoB. [IpoBepka
IpaBuja JIsI CWIBl TOKAa IPH MapauIebHOM COEIUHEHHUH
pesuctopoB. OmnpeneneHue padOTHl 3JIEKTPUYECKOTO TOKA,
uaymero — yepes  pesucrop.  OmpeneneHne  MOIIHOCTH
NEKTPUUECKOr0  TOKA,  BBIAECIAEMOM  HA  pPE3UCTOpeE.
HccnenoBanue 3aBUCHMOCTH CHIJIBI TOKa, HIYIIETO Yepes
JaMIOUKy, OT HanpsbkeHuss Ha Heil. Omnpenenenne KIIJ]
HarpeBatensd. lccnenoBaHue MarHMTHOrO B3aUMOJEUCTBUS
IIOCTOSHHBIX ~ MAarHUTOB.  VI3ydeHME  MarHuTHOro  MOJA
IIOCTOSTHHBIX MAarHUTOB IPU UX OOBEIMHEHUH U Ppa3EJICHUU.
HccnenoBanue neiicTBUs JIEKTPUUYECKOrO TOKA Ha MATHUTHYIO
crpenky. OmbITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI
B3aUMOJIEWCTBUS KAaTyIIKH C TOKOM M MarHuTa OT CUJIbl TOKA U
HalpaBJIeHUs TOKa B Karymke. V3ydeHue peiicTBus
MarHMuTHOTO IOJIs1 HAa IPOBOAHMK ¢ TOKOM. KoHcTpynpoBanue u
u3ydeHne pabotsl dsekrpoasBuratens. Msmepenme  KITJ]
NEKTPOABUTaTEIbHON YCTAHOBKU. ONBITBI MO HCCIEIOBAHUIO
SBJICHNUS  DJIEKTPOMArHUTHOM  MHIYKLIHMH:  UCCJIEIOBAaHHE
M3MEHEHUH 3HaY€HUs U HaIIPABJICHUS] MHAYKIIMOHHOIO TOKa

7.21

dusnyeckue SIBICHUSA B npupoac: SJICKTPUUYCCKHUEC SABJICHHA B
atMocdepe, IJIeKTPUYECTBO IKUBBIX OPraHW3MOB, MarHUTHOE
nmone 3emud, Jpeid MOI0COB, POJIb MATHUTHOTO TOMNS IS
YKU3HU Ha 3emJie, OJISIPHOE CUsTHUE

7.22

TexHuueckne  ycTpoMCTBa: 3JIEKTPOCKOII, aMIIepMeTp,
BOJIBTMETP, PEOCTAT, CYETUYUK DJIEKTPUUECKOW DHEPrud,




3JIEKTPOOCBETUTENBHBIE npudopHI, HarpeBaTeJbHbBIC
ANEKTPONPHOOPHI (mpumepsi), AIIEKTPUUECKUE
MPEIOXPAHUTEIH, 3JIEKTPOMArHUT, ANIEKTPOJIBUTATEIND
MTOCTOSTHHOT'O TOKa, T€HEPaTOp MOCTOSTHHOTO TOKA

9 KIIACC
Kon
Kon anementa [TpoBepsiembIe 271EMEHTHI COACPIKAHUS
paszznena
MEXAHUWYECKUE SABJIEHU A

8.1 MexaiHquCKoe nBrkeHue. MarepuanbHas Touka. Cucrema
orcuéra

8.2 OTHOCUTEIBHOCTh MEXaHUIECKOT'O JBYK CHHSI

8.3 PaBHOMEpHOE MpsAMONIMHEITHOE ABUKECHUE
###Par###HepaBHOMepHOE IPSMOJIMHENHOE JBUKEHUE.

8.4 CpenHss U MTHOBEHHAash CKOPOCTh Tella IpU HEPaBHOMEPHOM
JBUKCHUH

8.5 VYckopenue. PaBHOycKOpeHHOE NPSIMOJIMHEHHOE ABUKEHN €

8.6 #H#Par###CBooonuoe nagenre. OnelTel [ anunes
###Par###PaBHOMEpHOE ABMKEHUE 1O OKpYXHOCTU. [lepuoa u

8.7 yacroTa oOpameHus. JluHeiiHass u  yrioBas CKOPOCTH.
LleHTpOCTpEMHUTENBHOE YCKOPEHUE

8.8 [IepBsiii 3akoH HproToHa

8.9 Bropoii 3akon HeroToHa

8 8.10 Tperuii 3akoH HeroToHa

8.11 #H##HPar###1 [puHIUI Cynepno3uLKU CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 #H#HPar###Cuna TpeHUs: cuja TPEHUS CKOJBXKEHMS, Cuila
TPEHUS TTOKOsI, IPYTHE BU]IbI TPEHUS

8.14 #H##Par###Cuna TSOHKECTH W 3aKOH BCEMUPHOTO TSATOTEHHS.
Yckopenue cBOOOIHOTO MMaiCHUS

8.15 JBuwxenue minaHeT BoOKpyr Counnma. IlepBas kocmuueckas
CKopocTh. HeBecomMocTh U meperpysku

8.16 PaBHOBecHe MaTepuanbHOM TOUKH. AOCOIIOTHO TBEPIOE TEIO

8.17 ###Par###PaBHoBecre TBEPAOro Tela C 3aKPEIUIEHHOM OChIO
BpaieHus. MomeHT cunbl. LleHTp TshxecTn

8.18 Nmnynsc Tena. U3menenue nmnyibca. UMnynsc cuiibl

8.19 3aKOH COXpaHEHUs UMITyJIbca

8.20 #H#HPar###PeakTHUBHOE IBIKEHHUE




8.21

Mexanuueckasi paboTa 1 MOLIHOCTh

8.22

Pabota cui TspkecTH, ympyroctd, TpeHus. CBsi3b SHEPrUd M
paboThI

8.23

[ToreHuuanpHast SHEPrus Teja, MOAHATOrO Haj IMOBEPXHOCTHIO
3emiun

8.24

IToreHuManbHast S3HEPrus CKATON NMPYKUHBI

8.25

#H##Par####Kunernueckas sHeprusi. Teopema O KUHETUYECKOH
SHEPruu

8.26

H#A#Par###3akoH coxpaHeHHUsI MEXaHUYECKON SHeprun

8.27

[IpakTuueckue pabOTHI:

Omnpenenenne cpenHell CKOPOCTU CKOJbXEHHUS Opycka win
JIBIKEHMSI IIApUKa 10 HAKIOHHOW IIockocTH. OrnpexneneHue
YCKOpEHHUsl Tela TIpH PaBHOYCKOPEHHOM JIBJKEHUU 11O
HAKJIOHHOU IINIOCKOCTH.

HccnenoBanne  3aBUCUMOCTM NYTH OT BPEMEHM  IIpH
PaBHOYCKOPEHHOM JIBUKEHUH 0€3 HayaJIbHOW CKOPOCTH.
[IpoBepka rumoTesbl: €ciau MpU PaBHOYCKOPEHHOM [BUYKEHUU
0e3 HayaJIbHOW CKOPOCTU IYTH OTHOCSTCS KaK psii HEYETHBIX
qucel, TO  COOTBETCTBYIOIIME  IMPOMEKYTKH  BpPEMEHHU
OJITMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHUSI CKOJIBKEHUS OT CHJIBI
HOpPMaJIbHOTO faBieHus. OmnpezneneHue KodpuIreHTa TpeHUs
CKOJIbYKEHMS. Omnpenenenue KECTKOCTH IPY>KUHBIL.
Onpenenenue pabOTBl CHIBI TPEHUS TMPH PABHOMEPHOM
JBUKEHMM  Tela 1O  TOPU3OHTAJIBHOM  IOBEPXHOCTH.
Omnpenenenne pabOThl CHJIBI YIPYIOCTH MpU HNOABEME Ipy3a C
UCIOJIb30BaHUEM HEIMOJBHIKHOIO U MOABMKHOTO OJIOKOB

8.28

dusznyeckue SABICHUS B Inpupodc: MTPUIIUBbBI W  OTJIUBBI,
JABHXXCHUC IIJIAHCT ComHeyHon CHUCTCMbI, pCAKTUBHOC JIBHXKCHUC
JKHUBBIX OPraHNU3MOB

8.29

Texnudeckne yCTpPOMCTBA: CIMIOMETP, NATYMKHU I1OJO0XKEHHS,
pPacCTOSIHHS U yCKOPEHUS, PAKETBI

MEXAHWYECKHUE KOJIEBAHUM A 1 BOJIHbI

Konebatensnoe  nBmwkeHne. OCHOBHBIE — XapaKTEPHCTUKH

91 KOJICOAHMI: TIEPU O/, YaCTOTa, aMILTUTYAa
9.2 MatemaTnueckuii M INpYKUHHBIA MasaTHUKU. [IpeBpanienue
' SHEPTUU MIPH KOJIeOATEIHHOM JIBHIKCHUH
9.3 3aryxatomue kKonedanus. BerHyxeHHbIe KoeOaHus. Pesonanc
Mexanndueckne BOaHBL (CBoMcTBAa MEXaHHMYSCKHX  BOJIH.
9.4 [IponosibHbIE U TIOTIEpEYHbIE BOJIHBI. J[JIMHA BOJHBI U CKOPOCTH

e€ pacrpocTpaHeHMs. MexaHuyeckue BOJIHBI B TBEPAOM TeIe,
CEHCMHUYECKHUE BOJIHBI




9.5

3ByK. [ poMKOCTB 1 BhICOTa 3ByKa. OTpakeHue 3ByKa

9.6

HNHdpa3Byk U yIbTpa3Byk

9.7

[TpakTyeckue paboTHI:

OmnpeneneHne 4acTOThl U Ieproia KonebaHuii MaTeMaTHYeCKOro
MasiTHUKA.

OmnpeneneHne 4acToThl M TepHoJa KoilebaHuil NpyKUHHOTO
MasiTHUKA

Hccnenosanue 3aBUCHUMOCTHU rnepuozaa KosebaHui
MOJBEIICHHOIO0 K HUTU Ipy3a OT JIUHBI HUTH. MccinenoBanue
3aBHCUMOCTH Tepuoja KoieOaHUil MpYXKMHHOTO MasiTHUKA OT
Mmaccsl rpy3a. [IpoBepka He3aBUCHMMOCTH IepHoJa KoJIeOaHWM
rpy3a, HNOJABEIIEHHOIO K HUTH, OT MAcCChl I'py3a M XKECTKOCTH
npyKuHbI. I3MepeHue yckopeHust cBOOOJHOrO MaieHUs

9.8

duznyeckue SBICHHS B Inpupoac: BOCIPUATHEC 3BYKOB
JKUBOTHBIMH, 3EMIJICTPACCHUC, ceficMuueckue BOJIHBI, IIYHaMH,
3X0

9.9

TexHuUYeCKHe yCTPOUCTBA: IXO0JIOT, HCIIOJIb30BaHKE YIIBTPa3ByKa
B OBITY M TEXHUKE

SJIEKTPOMAT'HUTHOE ITIOJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI

101 ONEeKTPOMarHuTHOE  Moje.  DJEKTPOMArHUTHbIE  BOJIHBIL.
' CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH

10.2 [IIkaya 371€KTPOMarHUTHBIX BOJIH

10.3 DnekTpomMarHuTHas nmpupoaa cera. Ckopocts cBeTa. BomHoBbIe
' CBOMCTBA CBETA

10 [TpakTyeckue paboTHI:
10.4 W3ydyeHne CBOWCTB AJICKTPOMAarHUTHBIX BOJIH C TTOMOIIBIO
MOOMIIbHOTO TenedoHa

105 ®dusuyeckue SIBIEHUS B MpUpoje: OMOIOrMYecKoe JAeicTBue
' BUJIUMOTO, YIBTPaUOIETOBOIO U PEHTT €HOBCKOTO U3Ty4eHUN

10.6 TexHuueckue ycTpoiiCcTBa: MCHOJIb30BAHUE AJIEKTPOMATHUTHBIX
' BOJIH J1JI1 COTOBOI1 CBSI3U

CBETOBBIE ABJIEHUA

11.1 JlyueBast Mmonenb cBera. ICTOUHUKH CBETa

11.2 [IpssMonuHeHOE pacnpOCTpaHEHHE CBETA

11.3 Otpaxxenue cBeta. [1iockoe 3epkano. 3aKOH OTpa)K€HUsl CBETa

11 114 IIpenomnenune cBera. 3akoH mnpenomsieHus cBera. [losHoe
BHYTPEHHEE OTPAKEHUE CBETA

115 JIunza. Xon stydeit B 1uH3e

11.6 Onrtuyeckas cucreMa Qoroanmapara, MUKPOCKOIIA U TeJIECKOMa

117 ['maz  kak  onThueckas  cucrtema.  bamzopykocts

JaJIbHO30PKOCTb




118 Paznoxxenue OGenoro cBera B cnekTp. OmnbiTel HeloToHA.
' CrnoxeHue CrieKTpajbHbIX I[BETOB. Jucnepcus ceera
[TpakTuyeckue paboTHI:
###Par### lccnenoBanue  3aBUCUMOCTU  yIjla  OTpaKEHHs
CBETOBOIO JIy4a OT yIJia MaJieHus.
H###Par###3yuenre XxapakTepucTUK M300pakeHusl MpeiMeTa B
IJIOCKOM 3€pKalie.
###Par### lccnenoBanue 3aBUCUMOCTU  yrjla  IPeOMIICHHS
CBETOBOTrO JIyua OT yrja NaJeHHUs Ha TpaHUILe «BO3AYX —
11.9 CTEKJIO».
###Par### lonydyenne n300paxeHuil ¢ MOMOIIBIO COOMpArOIIeH
JIMH3BI.
###Par##H##Onpenenenue GOKYCHOTO PacCTOSHUS M ONTHYECKON
CHJIBI COOMpAIOIIEH JIMH3BL.
H#A#Par###OnbITH 10 Pa3JI0KEHUIO 0€JI0r0 CBETa B CIIEKTP.
HA#Par###ONbITHl 10 BOCIPUATHIO IIBETa MPEAMETOB IpPU HX
HAOJII0IEHUH Yepe3 LIBETOBbIE (PUILTPBI
®dusnueckue sBIeHUs B npupoze: 3atMeHus ConHua u JIyHsl,
11.10 [BETa Tell, ONTUYECKUE sIBIEHUS B artMocdepe (uBeT HeOa,
pedpakuus, pagyra, MHPax)
11.11 TexHuueckne yCTpOWCTBA: OYKH, MEpPUCKON, (oToammapar,
' ONTHYECKHE CBETOBOJIBI
KBAHTOBBIE SIBJIEHUA
121 OneiTel Pe3depdopna u mnnaHetapHas Mojenab aToMa. Mopens
' aroma bopa
129 Hcenyckanne wu  morsomeHue  cBera  aroMoM.  KBaHTEHL
' Jluneituatsie CIIEKTPHI
12.3 PannoaxktuBHOCTE. Anbda, 6eTa- 1 raMMa-u3Iy4eHus
124 Crpoenue aromHoro siipa. HykionHas MoJenb aTOMHOIO spa.
' U30TO0mHI
125 PannoaxktuBHble mpeBpanieHus. Ilepros monypacnaga aTOMHBIX
12 | A2ep
126 SnepHble peakuuMH. 3aKOHBI COXpPAaHEHUS 3apsJoBOrO U
' MacCOBOI0 YHCEJ
12.7 OHeprus CBsI3M aTOMHBIX siiep. CBs3b MacChl U DHEPruu
128 Peaknuu cunTesa u genenus saep. Mcrounnku sHeprun ConHna
' ¥ 3BE3]]
129 SnepHas sHepretuka. [leficTBHe paiMOaKTUBHBIX W31y4YE€HUN Ha
' YKHUBBIC OPTaHU3MBI
[IpakTuueckue pabOTHI:
12.10 Habumtoienne CromHbIX ¥ JIMHEHYaThIX CIEKTPOB U3JTyYEHUS.
HccnenoBanne TpeKoB: H3MEPEHUE DSHEPrUM  YaCTHUIBIIIO




TOPMO3HOMY IYTH (110 oTorpapusim).
W3mepenue painoakTuBHOro hoHa

duznueckue SIBJICHUS B IIpUpOZAE: €CTECTBEHHBIN

1211 paiMoOaKTUBHBIA (OH, KOCMHYECKHE JIy4d, paJHOaKTUBHOE

' U3JIydeHHE MPUPOJHBIX MHUHEPAJIOB, NE€HCTBUE PaJUOAKTUBHBIX
W3JIy4eHU Ha OPraHu3M 4eJIOBeKa

1212 TexHuyeckre YCTpPOMCTBA: CIEKTPOCKON, WHIWBUIYAIbHBINA

A03UMCETP, KaMepa Bunbcona




IMPOBEPAEMBIE HA OI'D 10 ®PU3UKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJILHON
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBePsIEMOro
TpedOBaHMS

IIpoBepsieMble TPeOOBAHUA K NMPeIMETHBIM pe3yJbTaTaM 0a30Boro
YPOBHSI 0CBOEHHUSI 0CHOBHOIi 00pa30BaTeIbHOI MPOrpaMMbl 0CHOBHOTO
o01ero oopazoBanusi Ha ocHoBe PI'OC

[Tonumanue ponu GU3NKK B Hay4YHOW KapTHHE MHpPa; C(HOPMHPOBAHHOCTH
0a30BbIX IMPEICTaBICHUM O 3aKOHOMEPHOM CBS3M U T03HABAEMOCTH
SABIICHUH  TPUPOABI, O  POJIM  DKCIepUMEeHTa B  (QHU3UKE, O
cucTeMooOpasyromell poiau (U3MKKM B Pa3BUTUM E€CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJOTHH, 00 3BOMIONMM (U3UYECKUX 3HAHUI U MX pOIU B
LIEJIOCTHOM €CTECTBEHHOHAYYHOU KapTHMHE MHUpA, O BKJAAE POCCUHCKHX U
3apyOeXHbIX YUEHBIX-(U3UKOB B pa3BUTHE HayKH, OOBSICHEHUE MPOLECCOB
OKPY’KaIOILEro MUpPa, Pa3sBUTHE TEXHUKU U TEXHOJIOIUI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M I0JIE), O JBUKEHUHM KakK criocode
CYLIECTBOBAHMSI MaTepuu, 00 aTOMHO-MOJIEKYJSIPHOH TEOpHUH CTPOECHHUS
BEIECTBA, O (PU3UYECKON CYIIHOCTU SIBJICHUNU MPUPOALI (MEXaHUYECKHUX,
TEMJIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX); YMEHHE Pa3MyaTh SIBICHUS
[0 ONHCAHHWIO HX XapaKTEPHbIX CBOHCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHHE, YMEHHE pacllo3HaBaTh
MpOSIBJIEHHE HW3YYEHHBIX (U3NYECKUX SBJIECHUI B OKpyXalolleM Mupe,
BBIJIEJISIS] MX CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKK)

Brnagenne ocHOBaMM MOHSATHMHOIO ammapaTta U CHUMBOJIMYECKOrO S3bIKA
(GU3UKH M HCIONB30BAaHUE WX JUJISI PEHICHUs y4eOHBIX 3ajad; yMEHHUe
XapaKkTepu3oBaTh CBOMCTBa Tes, (QU3NMYECKHE SBJICHUS U TPOIECCHI,
UCIONB3Ys GyHIAMEHTAJIbHBIE M SMIIMPHYECKUE 3aKOHBI

VYMenne OnuchIBaTh HN3Y4YCHHBIC CBOMCTBaA TE€l H (I)I/I?:I/I‘-ICCKI/IC SIBJICHHUA,
HCIIOJIb3Yys (I)I/I3I/I‘-I€CKI/IC BCJIIMYUHBI

Brnanenue ocHOBaMHM METO/IOB HAyYHOrO MO3HAHHS C YUETOM COOIIOACHUS
paBuJI 6€30MaCHOr0 Tpyia: HabmoqeHne PU3NIEeCKUX SBICHHIH:

YMEHHE CaMOCTOSITEIbHO COOMpaTh SKCIEPUMEHTANbHYIO YCTaHOBKY U3
JaHHOTO Habopa 00OpYIOBaHUS MO MHCTPYKIMHU, ONMUCHIBATH XOJ ONbITA U
3aMUCBHIBATh €r0 Pe3ylbTaThl, (GOPMYIUPOBATH BHIBOJIBI,

MPOBEIACHUE TPSIMBIX M KOCBEHHBIX H3MEpeHHil (U3MYECKUX BEIUYHUH:
yMEHUE  IUIAHUpPOBaTh  HU3MEPEHUs, CaMOCTOSITEIILHO cooupaTth
SKCIIEPUMEHTAJIBHYI0 YCTaHOBKY I10 MHCTPYKLMH, BBIYHMCIISITH 3HAYEHUE
BEJIMYMHBI U aHAIM3UPOBATH MOJYYEHHBIE PE3YyJIbTATHI C YYETOM 3aJaHHOU
MOIPEIHOCTH PE3YJIbTATOB U3MEPEHUN;

MpOBEJICHNE HECJIOXKHBIX AKCIEPUMEHTATIbHBIX HCCIIeIOBaHU;
CaMOCTOATENILHO COOMpaTh AKCIIEPUMEHTAILHYIO YCTAaHOBKY W MPOBOJUTH
HCCIIEIOBAHUE MO MHCTPYKIUH, MPEACTABISATh MOJYYECHHBIE 3aBUCUMOCTH




¢u3nyecKkux BEIUMYMH B BHJAE Tabmul M rpadUKoOB, YYUTHIBATH
MOTPEIIHOCTH, JIENIaTh BBIBOJBI IO pe3yJIbTaTaM HUCCIIeIOBaHHS

[TonumaHue XapaKTEpHBIX CBOMCTB (U3MUECKUX MOAesel (MaTepuaibHas
TOUYKa, aOCOMOTHO TBEPAOE TEJIO, MOJEIU CTPOCHHS Ta30B, KUIKOCTEH U
TBEPABIX Tel, MJaHETapHas MOJENIb aToOMa, HYKJIOHHAs MOJEIb aTOMHOI'O
A1pa) U1 YMEHHUE PUMEHATh UX JJI1 00bsICHEHUS (PU3UYECKUX MTPOLIECCOB

YMeHue o0bsACHATH (U3MUECKUE MPOIECCHl M CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE€ CHUTyalud IPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa, B
YaCTHOCTH, BBIABIIITH IPUYMHHO-CIICJCTBEHHBIE CBA3H U CTPOUTH
OOBSICHEHME C OINOPOM Ha HM3YyYEHHBIE CBOMCTBA (PU3UYECKUX SIBICHUH,
(bu3UecKue 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJIEIN

VYMeHue pemaTh pacuérHble 3a1aun (Ha 6a3e 2 — 3 ypaBHEHUI), UCIOJIb3Ys
3aKOHBI U ()OPMYJIbI, CBS3bIBAIONIME (U3MUECKHE BEIUUYHHBI, B YACTHOCTH,
3alliChIBaTh KPATKOE YCIIOBUE 3a/layd, BBISABIIATH HENOCTAIOLIME JAaHHBIE,
BbIOMpaTh 3aKOHbl M (opMyisbl, HeoOXomumble [UId €€ peleHwus,
UCIOJb30BaTh CIPAaBOYHBIE HAHHBIE, NPOBOJUTH PACUETBl U OLICHUBATH
PCaIMCTUIHOCTD IMOJYYCHHOI'O 3HAUYCHUA (1)I/ISI/IT-I€CKOI71 BCJIMYHMHBI; YMCHUC
OIpenensiTh Pa3sMEPHOCTh (PU3MUECKOM BEIMUYMHBI, IOJIY4YEHHOH mpu
peltennu 3agauu

YMeHne XxapakTepu30BaTh IPUHLMIIBI ICHCTBUS TEXHUYECKUX YCTPOMCTB, B
TOM 4HCIIe OBITOBBIX MPHUOOPOB, M MPOMBIIIJICHHBIX TEXHOJIOTUYECKUX
MPOIIECCOB MO UX OMUCAHUIO, HCIOJIb3Yys 3HAHUS O CBOWCTBAX (PM3UUECKHUX
SIBIICHUH 1 He0OX0uMbIe (PU3MUECKUEe 3aKOHOMEPHOCTU

10

YMeHHe HCIoJIb30BaTh 3HAHUA O (PU3MUECKUX SIBJICHHUSX B IOBCEIHEBHOM
KHU3HU 1751 obecriedyeHHs] 0e30MacHOCTH MpU OOpalleHuu C OBITOBBIMU
npubopaMu U TEXHUYECKUMH YCTPOHCTBaMH, COXpaHEHHUS 3I0pPOBbS U
COOJIIOZICHNS HOPM 3KOJIOTMYECKOro IOBEIEHHsI B OKpYXKarolleh cpene;
IIOHUMaHUE HEOOXOJUMOCTH IPUMEHEHHs JOCTIDKEHUH (QU3UKH U
TEXHOJIOTUH JUI pallMOHAIBHOIO HPUPOJIOI0JIb30BaHUS

11

OneiT moucka, mnpeoOpa3oBaHus M  IpeAcTaBiIeHUs HHOpMaLUU
¢u3MUecKoro - copepkaHus € HMCIOJb30BaHUEM  MH(OPMAIMOHHO-
KOMMYHHKATUBHBIX TEXHOJOTHWH; YyMEHHE OLEHHMBATh JOCTOBEPHOCTb
NOJIY4eHHOW HMH(pOpMAlMM HAa OCHOBE MMEIOLIMXCS 3HAHUM W
JOIOJHUTENIBHBIX MCTOYHHKOB, YMEHHE HCIOJb30BaTh NPU BBITOJHEHUU
y4yeOHBIX 3aJlaHUil  HAYYHO-TIOMYJAPHYIO  JUTEparypy (U3UYECKOro
COZlep)KaHus, CIpaBOYHbIE MaTepHUalbl, pecypcsl cetu MHTepHeT; BiageHue
0a30BBIMU HaBBIKAMU IpeoOpa3oBaHUs MH(POpPMALMU U3 OAHON 3HAKOBOM
CUCTEMBl B JpYryl; yMEHHE CO3[aBaThb COOCTBEHHBIC NHCHbMEHHBIC U
YCTHBIE COOOIIEHUS Ha OCHOBE MH(OPMAIUK U3 HECKOIBKUX HCTOUHUKOB




HNEPEYEHD DJIEMEHTOB COAEPKAHUS, ITIPOBEPAEMBbIX HA OI'D
1O ®PU3UKE

K IIpoBepsieMblii 3JieMeHT CO/iepPKAHUS
on

1 MEXAHWYECKUE SABJIEHUA

11 Mexannueckoe nBmxeHne. MarepuanbHas Touka. Cucrtema orcuéra. OTHOCUTENBEHOCTh

JIBYDKECHUS

PaBHOMepHOE M HepaBHOMepHOe BIKeHHe. CpemHsis ckopocts. Dopmyna s
1.2 | Beumcnenus cpeanei ckopoctu: V = S/t

PaBHOMepHOG HpﬂMOJ’IHHCfIHOG JABHXXCHUC. 3aBUCHUMOCTh KOOpAWHATEHI TCJIa OT BpEMCHHU
B CJIyda€ paBHOMCPHOI'O HpﬂMOJ’IHHGﬁHOFO JABHXXCHUA

1.3 (1) =x,+vt

I'papuky  3aBUCUMOCTH OT BPEMEHM Ui NPOEKLIUU CKOPOCTH, IMPOEKIUU
IIEPEMELICHHUS], TyTH, KOOPAUHATHI IPU PABHOMEPHOM MPSIMOJIMHEWNHOM JBUKEHUU

3aBUCHMOCTh KOOpPAMHATBl Tela OT BPEMEHM B CIy4yae pPaBHOYCKOPEHHOI'O
MPSAMOJIMHEUHOr O JABUKECHHUS:

Sl =v,, #i+a,*

(] [

CDOpMy.]'II)I AJIg MIPOCKIUHN NMEPEMCUICHM S, ITPOCKIUKU CKOPOCTHU U MPOCKIUH YCKOPCHUA
IIpHU PaBHOYCKOPCHHOM HpHMOJ’II/IHeI‘/'IHOM JABUXCHUMU:

2
14 'S]' (r] = Di}.T ' r+ﬁ']. ' % ?
U_\'('f)zuﬂ_\' +a, 1,

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

I'papuky 3aBUCUMOCTH OT BPEMEHM AJI MPOEKLUU YCKOPEHUs], IPOEKIUU CKOPOCTH,
IIPOEKIMM IEePEMEIICHNUS, KOOPAMHATBHI IPU PAaBHOYCKOPEHHOM IIPSIMOJIMHEWHOM
JIBUKECHUH

CBobonnoe magenue. DopMyInbl, ONUCHIBAIOIIME CBOOOJHOE TMaJeHHE Tela Mo
15 BEpTUKAIM (ABMKEHHE Teja BHU3 MJIM BBEPX OTHOCHTEIHLHO IMOBEPXHOCTU 3E€MIIH).

['padyiku 3aBUCHUMOCTH OT BpEMEHH ISl MPOEKIIMH YCKOPEHUS, MPOEKIIUN CKOPOCTH U
KOOPJMHATHI IPH CBOOOTHOM IMaJIeHUH TeJa 10 BEPTUKAIN

CKOpOCTh pABHOMEPHOTO JIBMDKEHUS Tella TI0 OKPYKHOCTH. HampaBieHne ckopocTH.
1.6 | dopmyma s BBIUKCICHUS CKOPOCTH Yepe3 paJuyC OKPYKHOCTH U TIEPUOJ
oOparnieHus:




LlentpocTpemuTenbHoe yckopeHnue. HanpapineHue eHTpOCTPEMUTENILHOTO YCKOPEHUSI.
dopmyiia 1151 BEIUUCICHUST YCKOPSHHUS:

2
_u
WR
dopmyia, cB3bIBAIOIIAs IEPUO] U YACTOTY OOpalIleHUs:
V= 1
T

Macca. I11oTHOCTh BeIlecTBa. q)opMyna JJI1 BBIYUCJICHU S ITIJTTIOTHOCTH .

_m

1.7 V
1.8 | Cuna — BekropHas ¢usznueckast BenuunHa. CIoKEeHUE CUI
1.9 | SBnenue unepuuu. I[lepssiii 3akon HproToHa
Bropoii 3akon HeloTOHA:
110| F=m-a
CoHanpaBiI€HHOCTb BEKTOPa YCKOPEHHS TeJla U BEKTOpa CUJIbL, IEHCTBYIOLIECH HA TEJI0
B3aunmoneiictBue ten. Tperuit 3akon HeroToHa:
111 F p —F1—>2
TpeHnue nokoss U TpeHUE CKoOJbxeHUs. DopMmysa IJsi BBIUUCICHHUS MOMIYIS CHIIbI
TPEHUS CKOJIbKEHUS:
F_=u-N
1.12 p =M
Hedopmanus tena. Yupyrue u Heynpyrue nedopmanun. 3akoH ynpyroit gepopmanuu
(3axoH I'yka):
1.13 F=k-Al
1.14 | BcemupHoe TAroTeHHE. 3aKOH BCEMUPHOI'O TATOTEHUS:




My -1,
F=Gg. 1 _2

'L
Cuna TspKecTH. Y CKOpeHHE CBOOOIHOTO MaIeHUs.

®opmyna 11 BBIYUCIEHHS CUJIBI TSXKECTH BOJIM3M MOBEpXHOCTH 3emuu: F = mg.
JBmwxenne maner Bokpyr ConHua. [lepBas kocmudeckas ckopocts. HeBecomocTts n

Meperpy3ku

1.15

HNmnynbe Tena — BeKTOpHAs pu3ndeckas BENNIHHA.
p=mi

I/IMHYJ'II)C cucteMsl Tell. U3MeHenne HMITYJIbCA. I/IMHy.]'II)C CHIJIbI

1.16

3aKOH COXpaHEHHUs UMITYJIbCca JUJISl 3aMKHYTOM CHCTEMBI TeEJI:
D=0, i, U, =const

PeakTiBHOE nBUXKEHHE

1.17

Mexanuueckas pabora. DopMyra uist BHIMUCIECHHUS PaOOThI CHIIBI:

A=Fsoosc

Mexannyeckas MOIIIHOCTD:

=24
I

1.18

Kunernueckas v moteHnagbHas sHeprus. @opMyna Jisl BBIYUCIEHUS! KHHETHIECKON
SHEPruH:

2
E M
2
Teopema o0 kuHeTHYECKOM 3Heprun. Popmyra s BBIYUCICHUS TOTEHIUAIbHOU
SHEPIr'UH TeNa, HOJHATOrO
Hag 3eMIIEi:

E,= mgh

1.19

Mexanudeckast SHEprus:
E=E;+E 2
3aKOH COXpaHEHUs MeXaHU4ecKoH sHepruu. Gopmysa Uil 3aKOHa COXpaHEHUs

MEXaHUYEeCKOW HEpruu B OTCYTCTBUE cuil TpeHus: E = const.
[IpeBpalieHre MEXaHUYECKOW SHEPTUU IIPU HATTMYUU CUIIBI TPEHHUSL.

1.20

[IpocTeie MexaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHUKH.
Peraar. MomentT cunsi; M - Fl.
YcnoBue paBHOBECHSI pbluara:




M +M +..=0
[TonByxHBINM 1 HenoABWXKHBINA 010kK. KIT/I mpocThiX MeXaHHU3MOB,

n= Anonesnas
A‘S&II:E‘IBEEHH

1.21

[aBnenue TBEpAOro Tena.
dopmya 111 BBIYUCICHHS 1aBJIEHUs TBEPIOTO Tea:
F
P=—5-
JlaBneHue rasa. ATMocepHoOe JaBICHUE.
I'mapoctaTueckoe JaBjaeHUE BHYTPU KUAKOCTH.
®dopmya 1151 BBIYUCIICHUS 1aBJICHUS] BHYTPU JKUJIKOCTH:

p=pgh+p_,

1.22

3akoH [Tackans. ['mapaBnuyeckuii mpecc

1.23

3akoH Apxumena. @opmyna i onpeneneHus BBITAIKUBAIOIIEW CHIIbL, JEHCTBYOIIEN
Ha TEeJI0, MOrpyXEHHOE B KUIKOCTb UJIU Ta3:

Fap =PEV

Vcnosue niraBanms tena. IlnaBanne CyIOB U BO3AYXOIIJIaBAaHUE

1.24

Mexanudeckrne KoliebaHus. AMIUIMTYAA, TMEPUOA U YacToTa Konebanwmii. dopmya,
CBS3BIBAIOIAS YACTOTY M MEPUO KOIeOaHMii:

v=at
T

1.25

MaremaTuueckuii M INPYKUHHBIM  MasTHHKU. lIpeBpameHue »sHeprum 1npu
K0JIe0aTEeJIbHOM JIBUKEHUU

1.26

3aTyxa10H11/Ie KoJIeOaHusI. BBIHY)KI[CHHI)IG Kosiebanus. Pe3onanc

1.27

MexaHn4ecKHe BOJIHEL. HpOI[OJ'H:HBIe 1 MOICPCYHbIC BOJIHEI. I[J'II/IHa BOJIHBI U CKOPOCTH
pacmpoCTpaHEeHUS BOJHBIL:

h=v-T

1.28

3ByK. ['pomKkocTh M BpIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJHBI Ha I'paHULE JBYX
cpen. MHdpasByk U ynbTpa3Byk

1.29

Ipaxmuueckue pabomul

N3mepeHne cpelHEN NIIOTHOCTH BEILIECTBA; aPXUMENLOBOU CUJIBI; KECTKOCTH MPYKHUHBL,
KOd(PPHUIMEHTa TPEHHSI CKOJIBKEHUS; paOOThI CHUIIBI TPEHHUS, CUIIBI YIIPYTOCTH; CpEIHei
CKOPOCTH JBIJKEHHUS OpyCKa IO HAaKJIOHHOH IUIOCKOCTH; YCKOpEHHUs Opycka IpH
IBIDKCHUHM 10 HAKJIOHHOW  IJIOCKOCTH; YacCTOThHI M Meproja  KoleOaHHid
MATEeMaTHYECKOTO MasTHUKA; YaCTOTHI M MEepHOJa KoIeOaHU MPYyKUHHOTO MasiTHHKA;




MOMEHTa CHJIbI, JEHCTBYIOIIET0 HA pblYar; pabOoThl CHIIBI YIPYTrOCTH MPHU MOIBEME
rpy3a ¢ MOMOIIBIO0 HEMOABMKHOTO 0JI0Ka; pabOThI CUJIBI YIIPYTOCTH MIPU MOABEME TPy3a
C IIOMOILBIO ITOABMYKHOIO OJI0KA.

HccenenoBanue 3aBUCMMOCTH apXUMEIOBOM CHIIBI OT 00bEMa OTrpyKEHHON YacTu Telia
M OT IUIOTHOCTH KUJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIBI OT MAacChl TEJIa;
CUJIbI TPEHUS CKOJIBKEHHUSI OT CHJIBI HOPMAJIbHOI'O JABJIEHHUS M OT POJia MOBEPXHOCTH;
CHJIBI YIPYT'OCTH, BO3HUKAIOIIEH B TMPYXKUHE, OT CTENeHU AedopMaliiu MPYKUHBI,
YCKOpEeHUs: OpycKa OT yrja HaKJIOHa HamlpaBISIONIEH; mepruoaa (4acToTel) KojaeOaHui
HUTSHOTO MAasTHUKA OT JJIMHBI HUTH; TIEpUOAa KOJCOAHH MPYKMHHOT'O MAsTHUKA OT
Macchl Ipy3a U IKECTKOCTH MPYXKHUHBI, MCCIEAOBAHWE HE3aBUCUMOCTH TNEPUOJA
KOJICOAHWI HHUTSIHOTO MasTHHKA OT Macchl Tpy3a. [IpoBepka ycloBUsi paBHOBECHs
pbluara

Qusuueckue A61eHUs 8 npupooe: TMPUMEPHI IBIKEHHUS C Pa3JIMYHBIMU CKOPOCTSIMH B
KUBOW U HEKMUBOUM IpUpOJIE, 1eHCTBUE CHIIBI TPEHUS B IPUPOJIE U TEXHUKE, MPHIIUBHI U
OTIIMBBI, ABWXKeHUE TaHeT CONHEYHOW CHUCTEMBbl, PEAKTUBHOE JIBI)KCHHE >KHMBBIX

1.30 OpPraHU3MOB, phIYard B TEJI€ YEJIOBEKa, BIHMSHHE aTMOC(EPHOro JaBIICHHUS Ha KUBOMH
OpraHu3M, IUIaBaHHWE pBIO, BOCHPUATHE 3BYKOB JKMBOTHBIMH, 3EMIICTPSCEHHE,
celicMUYecKre BOJHBI, IIyHAMH, 3XO
Texnuueckue ycmpouicmeéa: CIOUJOMETP, IaTUYUKH TOJOXKEHHS, PACCTOSHUA H
YCKOpPEHUSI, TMHAMOMETD, OIIIUITHUKY, PAKEThI, pblYar, MOABUKHBINA U HEMOBUKHBIN

1.31| Onoku, HAKJIOHHAS TIOCKOCTb, IIPOCTHIC MEXaHU3MbI B OBITY, COOOIIAFOIIMECS COCYIBI,
YCTPOICTBO BOAOMPOBO/A, THAPABIMUYECKHH ITPEcc, MaHOMETP, OapoMeTp, BBICOTOMED,
MOPILIHEBOH HACOC, apEOMETP, IXO0JIOT, UCIOJIb30BAaHHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE TOJIOKEHHUSI MOJEKYJIIPHO-KMHETUYECKOM TEOpHH CTPOEHHUS BElIeCTBa.

2.1 | Monmemn  TBEPAOro, JKUAKOTO W  ra3o00pa3HOrO  COCTOSHHM  BEHIECTBA.
Kpucrammueckue u aMmopHbIe Tena

59 JIBmxenue yactull BemiecTBa. CBA3b CKOPOCTH ABM)KEHMSI YaCTHUI[ C TeMIIEpaTypOU.

' BbpoyHoBckoe nBmwxkenue, mudysus

2.3 | CmaunBaHUWeE U KaIWUIIPHBIC SBICHUS

2.4 | TemnoBoe paclIMpeHUe U CKATHE

2.5 | TemnoBoe paBHOBECHE

26 Buytpennss sueprus. Pabota u tenionepenaya kak crmocoObl H3MEHEHHs] BHYTPEHHEH

' SHEPrUu

2.7 | Bwuasl Tennonepenayn: TEMIONPOBOAHOCT, KOHBEKIIHS, H3TydCHUE
HarpeBanue n oxnaxnenue ten. KonuuecTtBo TenaoTsl. YienbHas TENI0EMKOCTb:

*8 1 o=em(ty-1)
3aKOH COXpaHEHHUS PHEPTUU B TEIIJIOBBIX Mpolieccax. Y paBHEHUE TEIJIOBOrO OanaHca:

291 0+0, +..=0

2.10 | Hcnapenue u KoHaeHcanus. M3MeHeHne BHYTpEHHEH PHEPTUU B MPOIECCEe UCTIAPEHUs




U KoHJeHcalu. Kunenue )xuakocTu. Y aenpHas Termiora napoodpasosanus: L = Q/m

2.11 | BnaxHOCTb BO3ayXa
[MnaBnenne u kpucramumsanus. M3MeHneHne BHYTpEHHEW SHEPrUM MPU IJIABICHUH U
KPUCTAJUTM3AIMH. Y IebHas TEIIOTA IJIaBICHUS:
212 0)
- m
513 BHyTpeHHSs1 SHEeprus cropaHus TOIUTMBA. YENbHAsl TEIUIOTa CrOPaHMs TOTUIMBA: (| =
' Q/m
2.14 | Tlpunnumns! padboTsl TermnoBbix aeurateneii. KI1J] TeruioBoro nsuratens
IIpakmuueckue pabomul
W3mepeHne ynenbHOW TEMIIOEMKOCTH METAJNIMYECKOro IIMJIMHApPA; KOJIMYecTBa
TEIJIOTHI, MOJYYEHHOTO BOAON KOMHATHOW TeMIiepaTtypbl (PUKCHPOBaHHOW Macchl, B
515 KOTOPYIO OIYIIEH HAarpeTblii LUJIMHJIP; KOJIMYECTBA TEIJIOTHI, OTAAHHOTO HarpeTbiM
' OUAJTMHAPOM, TTOCIIE OMMYCKAHHS €ro B BOJAY KOMHATHOW TEMIIEPAaTyphl; OTHOCUTEIbHON
BJIQYKHOCTU BO3/1yXa; yACJIbHON TENJOTHI NJaBiIeHUs Jbaa. McciaenoBanue n3MeHeHuUs
TeMIepaTypbl BOIBI TPHU PA3IWYHBIX YCIOBHSX; SIBJICHHS TEIUIOOOMEHAa Tpu
CMELIMBAaHNHU XOJIOJHON U TropsiYel BOJBI; IPOLIECCA UCITAPEHNUS
Qusuueckue s61eHUs 8 npupode: TIOBEPXHOCTHOE HATHKEHUE U KAMMIUISIPHBIC SBICHUS
2.16 | B mpupoae, KpHCTaUlbl B mpuponae, uszmydeHue ConHIla, 3aMep3aHue BOAOEMOB,
MOpCKHe Opu3bl; 00pa30BaHHE POCHI, TyMaHa, MHEs, CHera
Texnuueckue ycmpoticmea: KanwUIPbl, TPUMEPHI HCIOIH30BAHUS KPHUCTAIIIOB,
2.17 | XKUAKOCTHBIA TEPMOMETp, JATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMa OTOILUICHUS JIOMOB,
TUTPOMETPHI, IICUXPOMETP, TapoBasi TypOMHA, IBUTATEIIh BHYTPECHHETO CTrOPaHUS
3 DJIEKTPOMATHUTHBIE SABJIEHU S
3.1 | Dmnexrpuzanus Ten. [[Ba Buaa dJIEKTPUUICCKUX 3aPSII0B
3.2 B3aumoneiicTBue 3apsbkeHHBIX Tel. 3akoH Kynona
3.3 | 3aKoH coxpaHEHUSs JIEKTPUYECKOro 3apsaa
3.4 Onekrpuyeckoe moze. Hanpsok€HHOCTh  anektpuyeckoro  mois.  [lpuHiun
' CYIIEPIIO3ULINH STIEKTPUUECKUX MMOoJIeH (Ha KaYeCTBEHHOM yYPOBHE)
35 Hocutenn osnektpuueckux 3apagoB. JleiicTBHe  dIEKTpHUYECKOro  TMOdS  Ha
' areKTprueckue 3apsabl. [[pOBOAHUKY U JUAIEKTPUKU
ITocTOAHHBIN dNEKTpUYECKUM TOK. JIeHCTBUSA DIeKTpUdecKoro Toka. Cuima Toka.
3.6 | Hamnpsokenue.
I=qg/t,U=A/q
37 DNEeKTPUYECKOE COMPOTUBIIEHUE. Y 1eTIbHOE AIEKTPUUECKOE COMPOTUBIICHUE!
' R=pl/S
3.8 3akon Oma 151 yuacTka aaekrpadeckoit menu: | = U/R
[TocnenoBaTenpbHOE COSAMHEHNE TTPOBOJHUKOB:
3.9

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




HapanﬂenLHoe COCAMHCHHUEC ITPOBOAHHUKOB PaBHOI'O COTPOTHUBJICHUA:

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

F

CMmenianHble COSTMHEHUS MPOBOTHUKOB

3.10 | PaGota u momHOCTB d5ekTprdeckoro Toka. A = Ult, P = Ul
3akoH J>xoyns — Jlenua:
3.11 0=1I 2 Rt
312 OmneiT Opcrena. MaruuTHoOE 1oJjie NpsSMOro MpOBOAHUKA C TOKOM. JIMHMKM MarHUTHOMN
' WHIYKIHN
3.13 | MarnauTHoe 1oJjie TOCTOSHHOTO MarHuTa. B3anmozeiicTBie MoCTOSHHBIX MarHUTOB
3.14 | leiicTBHEe MAarHUTHOTO ITOJISI HA TPOBOJAHHUK C TOKOM
3.15 | Omnprtel Dapanes. SBneHue 3JIeKTpoMarauTHOM HHAYKIuH. [IpaBuio Jlenna
IIpakxmuueckue pabomul
W3mepeHne 31eKTpUYEeCKOro COMPOTUBIIEHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPUYECKOT O
TOKa; paObOThI AJEKTPUIECKOT O TOKA.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, BOSHHMKAIOIIETO B MPOBOJIHUKE (PE3UCTOPHI,
316 JaMIo4yKa), OT HalpsKEHUsl Ha KOHIaX MPOBOJHUKA; 3aBUCUMOCTU CONPOTHUBIIEHUS OT
' JUIMHBl  TPOBOAHMKA, IUJIOM@AM €ro IOMNEpPEeYHOro CEYEHHs] U YAEJbHOIo
COINPOTHUBIICHUS.
[IpoBepka mnpaBuiia I HJIEKTPUUECKOTO HANPSDKEHHMs] MPU  MOCIEA0BATEIbHOM
COCIMHEHUH TMPOBOJHUKOB; TIpaBWIa Uil CHJBl JJIEKTPUUECKOrO TOKa IpH
napajieIbHOM COEAMHEHUU TPOBOJHUKOB (PE3UCTOPHI U JIAMITOYKA)
Qusuueckue A6NeHuUs 6 npupode: DIEKTpUYECKHE SBJEHHS B  aTtmocdepe,
3.17 | »MEeKTpUUYECTBO >KMBBIX OPTraHW3MOB, MarHUTHOE TOJIe 3eMJIH, Aperd MOITICOB, POJIb
MarHUTHOTO TIOJIS IS )KU3HH Ha 3eMJIe, TOJIIPHOE CUSTHUE
Texnuueckue ycmpoucmea: 3IEKTPOCKOI, aMIIEpMETp, BOJIBTMETpP, PEOCTaT, CUETUUK
318 ANEKTPUUECKOW  DHEPruM, JJIEKTPOOCBETUTEIbHBIE MPUOOpPHI, HArpeBaTelbHbBIC
' ANEKTPONPUOOPHl  (MPUMEPHI), DJEKTPUUECKUE MPEAOXPAHUTEIHN, OSJIECKTPOMATHHUT,
AJEKTPOABUTATENH MOCTOSTHHOTO TOKA, T€HEPaTOP MOCTOSTHHOT'O TOKa
3.19 | DnexrpomarHuTHbIE BOJIHBL [1Ikana 31eKTpOMarHUTHBIX BOJTH
3.20 | JlyueBas mojens cBeta. [IpsMonmHeHOe pacIpoCTpaHEHHE CBETa
3.21 | 3akon oTpaxenwus cBera. [Lnockoe 3epkaio
3.22 | IlpenomiieHune cBeTa. 3aKOH MPEJIOMIIEHUS CBETA
3.23 | Hucnepcus cBeTa
394 JIunza. Xon nydeil B muH3e. POKycHOE paccTossHUE JMH3blL. OnTHdeckas cuia JUH3bL:
' D=1/F
3.25 | [I'na3 kak ontudeckas cucrema. Ontudyeckue npudopbl
396 IIpakxmuueckue pabomul

H###Par###13mepenne onTUYECKON CUJIbI COOMPAIOILEH JIMH3bL; (POKYCHOIO pacCTOSHUS




coOuparoiiel JUH3bl (IO CBOWCTBY paBEHCTBA pa3MEpOB IpeaMeTa U U300pa’KeHus,
KOTJIa IPEMET PACHOIOKEH B ABOMHOM (OKyce), TOKa3aTessd IPeIOMIICHUs CTEeKIA.
###Par####ccnenoBanue CBOHCTBA M300pakeHUsS, IOJYYCHHOIO C  ITOMOIIBIO
cobuparomiell JMH3bI; U3MEHEHHs (POKYCHOI'O PACCTOSIHHUSA [BYX CIOXEHHBIX JIMH3;
3aBUCHMOCTH YIJla IPEJOMJIEHHS CBETOBOIO Jiyda OT yrIjla HaJeHus Ha TpaHULE
«BO3JlyX — CTEKJIO»

Duszuueckue s61eHUS 8 npupode.‘ 3atMeHns CoNHIIA U .H}’HI)I, OBE€Ta TECJI, OIITHYCCKHEC

3.27
sByieHUs B atMmocepe (11BeT Heba, pedpakiius, pagyra, MUPax)
3.28 | Texnuueckue ycmpoticmea: 09K, NEPUCKOII, GOTOANTIAPAT, ONTUIECKHE CBETOBO/IBI
4 KBAHTOBBIE ABJIEHW A
4.1 | PanuoakTuBHOCTH. Anb(da-, 6eTa-, raMMa-u3nydeHus. Peakiuu anbda-u Oera-pacnana
4.2 | Omnbitel Pezepdopaa no paccesnuro ansda-uacrtun. [InanerapHast Mmogens aroma
4.3 | CocraB aromHOro sipa. M3oromnst
4.4 | Tlepuox momypacrajga aTOMHBIX SiIEp
45 | SlnepHble peakiyuu. 3aKOHBI COXPAaHEHHS 3apsT0BOTO U MaCCOBOTO YUCEI
Dusuueckue senenus 6 npupooe. €CTECTBEHHBIH paJMOaKTUBHBIA (HOH, KOCMHYECKUE
4.6 | ny4u, paZMOAaKTUBHOE M3ITy4eHUE MPUPOAHBIX MUHEPAJIOB, ACUCTBHE PAJAMOaKTUBHBIX
U3JTy4eHUH Ha OPraHnu3M YeJioBeKa
47 Texnuueckue ycmpoticmeéa.: CHEKTPOCKOI, WHIMBUAYaIbHBIA TO3MMETP, Kamepa

BI/IJ'IBCOHa, AACpHAasA SHEPIr €THKA




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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