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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
yIIyOJI€HHOM YPOBHE OCHOBHOM 00pa30oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Duszmkay.

Copnepxkanue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBIECTBOPEHUE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (DM3MYECKUX 3HAHUM, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOMU
rpaMOTHOCTH oOydaromuxcsd. B mnporpamme mno (u3uke  y4UTHIBAKOTCA
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanuzanuu TtpedoBanuit ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rogam oOyuyeHus (MO Kjaccam), IpeiaraeT NPpUMEPHYIO OCIEA0BATEIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € UEIbI0 OKa3aHUS METOAUYECKOU
NOMOIUIM YUYUTENIO B CO3/IaHUU paboueil MporpaMMsl 10 y4eOHOMY IIpEeIMETY.

dusuka sBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJbKY (PHU3NUYECKUE 3aKOHBI JIeKAaT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuend u GU3NIECKON
reorpaguei, BHOCUT BKJaJ B E€CTECTBEHHOHAyYHYIO KApTUHY MHpA,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUS HaydHOro MeToja
MO3HaHMsI, TO €CTh CII0CO0A MOJIyUYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUecKOoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3ydyenue ¢u3ukn Ha YrIyOJIEHHOM YpOBHE MpeIojiaraeT YBEPEHHOE
BJIAJICHUE CIEAYIOUUMHA KOMIETEHTHOCTSIMH, XapaKkTepU3yrIUMU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHUBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHMUS;

WMHTEPHPETUPOBATh JaHHBIE M MCIOJb30BATh HAYYHBIE JOKA3aTEIbCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wusyueHus ¢GU3MKA Ha YpOBHE OCHOBHOro 00I1Iero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBaHus ydeOHoro mpenmera «Dusuka» B
oOpazoBarenbHbIX opraHu3auusix Poccuiickoit denepauuu, peanu3yromux



OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKAEHHON peEIICHHEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enun nzydenust pU3UKU Ha YrIIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpECa U CTPEeMJICHUS OOyYaroluxcsi K HaAyYHOMY H3YYEHUIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHUpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUsS OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHpOBaHUE YMEHUW TPUMEHATh (U3NYCCKUE 3HAHUS W HAYYHBIC
JI0Ka3aTeNbCTBA U OOBSICHEHUS OKPY KAIOIINX SBJICHMUIA;

dbopMHpoOBaHUE TPEACTABICHUM O poiau (PU3UKU JJisi PAa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JCSITEIbHOCTH, CBS3aHHOM C (U3MKOM, TMOArOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

dbopMHpoBaHWE€ TOTOBHOCTHM K [JallbHEUIIEMy W3y4YeHHIO (QU3UKKH Ha
yrIyOJIEHHOM YPOBHE B paMKaxX COOTBETCTBYIOIIMX Ipoduieli oOydeHus Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

JlocTmxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIJIOBBIX, DJIEKTPOMATHUTHBIX M KBAHTOBBIX SBJICHUSIX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUYECKUE SIBJICHUS HA
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOIOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a/1a4, TPEOYIOIINX
CO37aHUsl W UCIIOJIb30BaHUS (PU3MYECKUX MOJENeH, BKIIOYAas TBOPYECKHE W
PAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIBCKUX YMEHHM: HAONIONaTh SBICHUS W H3MEPSThH
(bu3MYeCcKUe BEIMYHUHBI, BBIJIBUTATh THUIIOTE3bI U TIPEIJIaraTh SKCIICPUMECHTATBHBIE
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH W TIPOBOJUTH OMBITHI, SKCTICPUMEHTAILHBIC
WCCJICIOBAHMSI, aHATTM3UPOBATH MTOTYYCHHBIC TAHHBIC U JIeJIaTh BBIBOJIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMUECKOro COAep KaHMUs,
BKJIIOYAsi UHPOPMAIIMIO O COBPEMEHHBIX JTOCTUKEHUAX (PU3MKU, UHTEPIpETAlUs U
KPUTHUECKOE OLIEHWBaHNE NH(POPMAIUH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATBHON NeATEIbHOCTH, CBI3AHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
(bu3nYECKON HAyKH.



Ha wsyuenue ¢usuku (yrimyOn€HHBIM YpOBEHb) HA YPOBHE OCHOBHOTO
obmero obpazoBanus oTBoautcs 340 uvacoB: B 7 kimacce — 102 daca (3 yaca B
Henenmo), B 8 kinacce — 102 4gaca (3 yaca B Hemento), B 9 kiacce — 102 gacoB (3
gaca B HEJICIIIO).

COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ pojib B IO3HAHUHU OKPYIKAKOILEro MUpa.

®du3rka — Hayka O mpupoje. SBineHus npuponbl (3IEMEHTBI COAEPKAHMS,
BKJIIOYAIOIINE MEKIPEAMETHbIC CBsi3n). DuU3nUecKkue SBICHUS: MEXaHUYECKHE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®uznyeckne BeaWuuHbL. Pa3smepHocTh. EnvHMIBI (QU3HYECKUX BEJIWYUH.
3mepenne @uanyeckux BeIUYHMH. OTaloHbl. Pusnueckue npudopsl. llena
nenenus. [lorpemHocts n3mepenuid. [lpaBuna 6e3onacHoro Tpyjaa mpu padoTe ¢
71a0opaTopHbIM O0OpynoBaHMEM. MexayHapoaHas cuctema enuHull. IlepeBon
BHECUCTEMHBIX eAuHUI B enuHUIbI CH.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKM H3y4aloT MPUPOY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAaHMS: HAOJIOJCHUE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBH)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE THIIOTE3, 0ObSICHEHNE
HabmogaemMoro spieHus. Onucanue GU3NUECKUX SIBJICHUN ¢ TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

MexaHudeckue, TEIJIOBbIE, DJIEKTPUYECKHE, MAarHUTHHIE, CBETOBHIE,
3BYKOBBIC SIBJICHUSI.

®duznueckre TpUOOPH U MPOIEAypa MPSMBIX HU3MEPECHUN aHAJIOTOBBIM H
U (HPOBBIM PUOOPOM.

Jlabopamopusie pabomel u onvimel.

OmnpeneneHue UeHbI JeIeHUS MIKaIbl U3MEPUTEILHOTO Tprbdopa.

N3mepenue pacCTosTHUN.

N3mepenune mnomany 1 o0beéMa. MeTo1 naneTku.

N3mepenue BpeMeHH.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

[IpoBenenre wuccaeAOBaHUS MO IPOBEPKE THIIOTE3bI: NAJbHOCTh MOJIETA
HIapuKa, MyIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OO0JIbIle BHICOTA ITYCKA.

Pasnen 2. [lepBoHaya/ibHbIe CBeICHUS 0 CTPOCHUM BellecTBAa.

CrpoeHre BeniecTBa: aTOMbl M MOJIEKYJBI, UX pa3Mepbl U mMacchbl. OIBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.



JBr>keHue dactull BemiecTBa. CBsI3b CKOPOCTH JBMXKEHHSI YAaCTHUI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [luddysus. BzanmopeiicTBue uactuil
BEIIECTBA: MIPUTSHKEHNUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJIIPHBIM CTpoeHreM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Jemoncmpayuu.

Hab6mronenue OpoyHOBCKOTO JIBUKEHUS.

Hab6monenne nuddysun.

HaOmnronenue siBieHui, OOBACHIIOMUXCS MPUTHKEHUEM WM OTTaIKUBAaHUEM
YacTUI BEIIECTBA.

Jlabopamopnvie pabomul u onvimaol.

OreHka quaMeTpa aToMa METOJIOM PSAOB (C UCIOJIb30BaHueM (oTorpaduii).

OnbITEl O HAOJIOICHUIO TEIIOBOT'O PACIIMPEHUS Ta30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKECHHUS.

Pa3nea 3. /IBukeHne U B3aUMOAECTBHE TeJl.

Mexannueckoe naBwxkenue. lIlyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOEe nBrkeHHe. CBOOOJHOE MaJeHHe KaK MpUMEpP HEPaBHOMEPHOTO
nBuxeHus: ten. Cxopoctb. CpenHsii CKOpPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér myTu U BpeMeHU ABUKEHUS.

['paduku 3aBUCMMOCTEW BEIMYMH, OMHUCHIBAIONIMX JBIDKeHUE. OOIIHe
MOHATUST 00 OTHOCHTENBbHOCTH JABWXKeHUs. CIOXXEHHEe CKOPOCTeH i Ted,
JBIOKYIIUXCS MMApaIebHO.

SBnenne unHepuMM. 3aKOH HMHEPUUHM. B3auMoaencTBHE TeNl KaKk NpPUYMHA
M3MEHEHUSI CKOPOCTM JABMXKEHHs Teil. Macca Kak Mepa HWHEPTHOCTH Tella B
MOCTynaTeabHOM JBWXEHUU. [lnotHOocTh BemiecTBa. CBsi3b IJIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eAuHuIle o00béma BemecTtBa. CMecH H  CIUIAaBBI
IToBepXHOCTHAs U JIMHEWHAs IUIOTHOCTD.

Cuna kak XapakTepHUCTHMKa B3auMoneucTBusi Teia. Cuina yrnpyrocTd M 3aKOH
['yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIEHHE TATOTEHHUS M CHUIA
TskecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJICHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKONIbXKEHUST U TPEHUE IIOKOs, BSI3KOE TpeHHE. TpeHue B NPUPOAE U
TEXHHUKE.

Hemoncmpauyuu.

HaOnroienre MexaHu4ecKoro IBUKEHUS Tea.

N3mMepenne CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HabGnronenue siBjeHUST MHEPLIMH.



Habnronenue n3aMeHeHus: CKOPOCTH MPY B3aUMOJAECICTBUN TEN.

CpaBHEHHE Macc 10 B3aUMOJICHCTBHIO TEJL.

CrnoxeHue CuJjl, HalpaBJIEHHBIX 110 OJTHON IPSIMOA.

Jlabopamopnvie pabomul u onvimaul.

OnpeneneHue CKOPOCTH PABHOMEPHOIO JBIKEHHUS (IIapUKa B KUIAKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIIS U TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OmnbITEl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsDKeHUs (IedopmMarun)
NPY>KUHBI OT TPUIOKEHHON CHJTIBI.

OnBITHl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXEHUS OT
CHJIBI JABJICHUS M XapaKTepa CONPUKACAIOUIUXCS IOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEH 1 ra3oB.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHbLIEHUS U YBEITUUECHUS JaBICHUS.
JlaBnenue rasza. 3aBUCMMOCTH JaBJIEHHS ra3a OT OObEMAa W TEMIEPATYPBHI.
[lepenaua naBneHus TBEPABIMHU TEJIAMU, KUAKOCTSIMHU M razamMu. 3akoH [lackais.
[THeBMaTHUECKUE MAIIVHBI.

3aBUCHUMOCTh  JIaBJICHUS  KUAKOCTH  OT  T[JIYyOMHBI  MOTIPY>KEHHUS.
I'mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. ['mapaBiandeckue
MexaHu3Mbl. Vcnosib30BaHME BBICOKMX JABJIEHUN B COBPEMEHHBIX TEXHOJOTHSAX.
Y CTpOoiCTBO BOAOIIPOBOA.

Atmocdepa 3emsin u atmochepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHMUS
BO3yIIHON 000s0uku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(EPHOTO TABJICHHUS.

JlelicTBHE KUIAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJO. BriTankuparomas
(apxumenoBa) cuia. 3aKkoH ApxuMesia. Y cJIOBHE BOSHUKHOBEHUS BHITAIKMBAIOIIEH
(apxumenoBoii) cuiibl, moarekanue. [InaBanue ten. Bo3myxoriaBaHue.

Hemoncmpauuu.

3aBUCUMOCTbD JABJICHUS ra3a OT TEMIIEPATYpPHI.

[lepenayda naBaeHUS KUAKOCTHIO U Ta30M.

Coolmiaromuecs cocyabl.

I'mppasinueckuil mpecc.

[IposiBnenue necTBUsi aTMOCHEPHOTO JABICHUS.

Cudom.

3aBUCHUMOCTD BBITAJIKUBAIOIICH CUJIBI OT 00BEMA MOTPYKEHHON B KUAKOCTD
YacTH TeJIa U IIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.



VYcmoBue nuaBaHMs TeJl: IUIABAaHWE WIM IOTPYKEHHUE TEJ B 3aBUCUMOCTH OT
COOTHOILEHHUS TUIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

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

OmnpeneneHue BbITAIKUBAIOLIEH CUJIBL, IEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE
B KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha TEJIO B
KUJKOCTH, OT MacChl TeNa.

OneITBl, JAEMOHCTPUPYIOIIHE  3aBUCUMOCTb  BBITAIKMBAIOIIEH  CHIIBI,
JEHCTBYIOLIEH Ha TEJIO B JKUJKOCTU, OT 00bEMA MOTPYKEHHOU B KUAKOCTh YaCTU
T€JIa U OT INIOTHOCTHU KUJAKOCTH.

KoHcTpynpoBaHnue apeoMeTpa WIA KOHCTPYHPOBAHUE JIOJKH U ONPEICICHUE
€€ rpy30H0AbEMHOCTH.

Pa3zgeua S. PaGoTra u MOIIHOCTB. JHeprus.

Mexanudeckasi padoTa JJ1sl CUJl, HAPaBJICHHBIX BAOJb JUHUU MTEPEMEIICHHUS.
MonHoCTb.

[TpocTeie MeXaHWU3MBI: pblYar, BOPOT, OJOK, IOJUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMmeHT cuiibl. PaBHOBecue priuara. IIpasuno
MomeHTOB. [IpuMeHeHHe mpaBuia paBHOBECHs pbluara K OJOKy. «30J0TO€
npaBuio» mexanuku. KITJ[ mpocteix MmexanusmoB. IIpocTeie MEXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexanuueckass »Heprus. KuHernueckas M NOTEHUUAlIbHAas SHEPIUS.
[IpeBpailieHrie OHOTO BHIA MEXAHUYECKOW SHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLECHUS DHEPTUN B MEXAHUKE.

Hemoncmpauuu.

[Tpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimaol.

Hccenenosanue ycioBUN paBHOBECUS pblyara.

N3mepenne KII/] HakJIIOHHOM MJIOCKOCTH.

N3yuyenue npaBuia peiuara Jjis MOABUKHOTO U HETIOABUKHOTO OJIOKOB.

Omnpenencane KIIJI moaBuKHOTO M HETIOABHIKHOTO OJIOKA.

Omnpenenenre padOThl CHIIbI YIIPYTOCTU NMPHU MOABEME IPYy30B MPHU MOMOLIH
MOABYKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXPAHEHHS] MEXaHUYECKOW SHEPTUN.

8 KUIACC

Pa3zngea 6. TemioBbIe ABJICHUS.



OCHOBHbBIE TIOJIOXKEHHSI MOJEKYISIPHO-KMHETUYECKON TEOpUM CTPOCHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUU.

Mopenu TBEPAOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. I'padeH — HOBBIM Marepuan Jjisi HOBBIX
TEXHOJIOTHIA. TEeXHOJOrny MOJy4eHUs] HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, KXUJAKOCTEH W TBEPABIX TEN HA OCHOBE IOJIOKEHUHW MOJIEKYJIAPHO-
KHMHETUYECKOW Teopuu. [IOBEpXHOCTHOE HATSHKEHUE, CMAYMBaHUE, KAWUJUISIPHbBIC
ABJEHUA. TEIUIOBOE pacClIMpPEHUE U C)KATHE. 3aBUCUMOCTb JIaBJICHUS raza oOT
00BEMa, TeMIEPaTyPHI.

Temneparypa. CBsi3p TeMmepaTypbl CO CpPEIHEN KHUHETUYECKOW HSHEprueu
TEIUIOBOTO JIBM>KEHUS YacCTUL. TeMIepaTypHbIe IIKaJIbI.

Buytpennsis  sHeprus. CnocoObl HW3MEHEHUSI BHYTPEHHEH OJHEpruu:
TeIuIonepesaya U COBEpILICHUE paboTHI. Buzer TEIUIONEpEeAaUH:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3ydeHUE. Buapl Terionepeaayu B NpUpoae U
TexHuke. HeoOpaTuMOCTh TEMIOBBIX MPOIECCOB.

KonuuecTBo TemnoTsl. YaenbHas TEMIOEMKOCTh BeHIECTBA. TeminooOMeH u
TeIJI0Bo€ paBHOBecue. 3akoH HrioToHa-Puxmana. YpaBHeHHE TEIIOBOTO OasiaHca.

[ImaBneHne U OTBEpACBAaHUE KPUCTALIMYECKUX BELIECTB. Y IEJIbHAS TEIUIOTA
miasieHus. [lapooOpa3oBanue u konnencauus. Mcenapenne. Kunenue. Y nenbHas
TEIJIoTa  mapooOpa3oBaHMs.  3aBUCUMOCTb  TeMIEpAaTypbl  KUINEHUS  OT
aTMocgepHoro pgaBieHus. HacblllieHHBI W HEHACHIEHHBIN map. BiaxxHOoCTh
BO3/yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEIJI0OTAa CTOPaHUsL.

[TpuHiunel pabotsl TernoBeix asurateneit. KIIJ TemmoBoro nBurarens.
TermioBple ABUTaTEId M 3alATA OKPYXKAIOWIEH cpeapl. TemniaoBble TMOTEpU B
TEIUIOCETSX.

3aKOH COXpaHEHUSI U MPEBPAICHUS SHEPIMU B MEXAHUYECKUX U TEIUIOBBIX
MIPOIIECCaX.

Hemoncmpauuu.

HaGmronenre 6poyHOBCKOTO IBUKEHUS.

Hab6mronenue nuddysun.

HaGnronenne sBICHUI TOBEPXHOCTHOTO HATSDKCHMS, CMadWBaHHUS W
KalWJUISIPHBIX SBJICHUM.

Habnrogenue TemioBoro pacuiupeHus Tem.

M3MmeHeHne naaBieHUs ra3a MpU HU3MEHEHMH OOBbEMA M HAarpeBaHUU WM
OXJIQXKCHUU.

[IpaBuna u3MepeHus: TeMIEpaTyphl.

Buasl Tertonepenaum.



OxJaxieHue Mpyu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIaMHU.

CpaBHEHHE TEIIIOEMKOCTEN pa3InYHbIX BEIIECTB.

Hab6nronenue xurneHus.

HabGnrogenue nocTossHCTBA TeMIlepaTyphl MpH MJIaBJICHUU.

Mojenu TenIOBbIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

OnpITHl IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

OMnBITH IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepeHne TteMieparypbl IpPU MOMOIIMA KUIAKOCTHOIO TEPMOMETpa H
JaTyuKa TEMIIEPaTyphl.

OnbITel 1O HAOMIOACHUIO TEIUIOBOIO PACHIMPEHUS Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

HccnenoBanre 3aBUCHUMOCTH JABJIEHUS BO3AyXa OT €ro oo0béma W
TeMIepaTyphl.

[IpoBepka TUMOTE3bl TUHEUHONW 3aBUCUMOCTH JIJTUHBI CTOJOMKA >KUIAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnrogenne wu3MeHEHHs BHYTPEHHEH OHEpPruM Tela B  pe3yibTaTe
Terionepeaayr U paboThl BHEIIHUX CHJI.

HccnenoBanre SBJICHUS TEIUIOOOMEHA TMPU CMELIMBAHUU XOJIOJHOM H
ropst4er BOJIBL.

Onpenenenre KOJIMYECTBA TETUIOTHI, MOTYYEHHOTO BOJOW MPH TETIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIMJIUHAPOM.

OnpeneneHre MOIHOCTHU TEIUIOBBIX MOTEPh (3akoH HetoToHa-Puxmana).

Onpenenenue ynenbHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTEIBLHOM BIIAYKHOCTH BO3AYXa.

Ornpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeictBue
3apspKeHHBIX Tell. 3akoH Kymnona.

OnekTpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro nods. [IpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUNA 3apsi.
Crpoenue artoma. I[IpoBOoAHMKH, IUAIEKTPUKA U TOJYNPOBOJAHUKH. 3aKOH
COXPAHEHMS IEKTPUUYECKOTO 3apsiaa.



DNEeKTpUYECKUM TOK. YCIOBUS CYHIECTBOBAaHUSA AJIEKTPUUECKOTO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJIaX, KUJKOCTIX U razax.

OnekTpuyeckas uenb. Cuia Toka. DIEKTPUUECKOE HAMPSIKEHUE. AMIIEPMETP
Y BOJIBTMETP B LIENU NOCTOSTHHOTO ToKa. CONMPOTUBIIEHHE NMPOBOJHUKA. Y IEJIBHOE
CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka uend. IlocimenoBaTtenbHoe u
napajuiebHOE CoeIMHeHHE NTpoBOAHUKOB. DJIC B LM NOCTOSHHOIO TOKa. 3aKOH
Oma mnsa nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3JEKTPUUYECKUX
nerneii. Heamnennrie 3j1eMEHTEL.

PaGota ©u MOIIHOCTH dJEKTpUYECKOTO ToKa. 3akoH Jlxoynsa-JleHna.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[loctostHHBIE ~ MarHuThl.  B3anMoOAEHCTBUME  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAUYECHUE JJISl )KU3HU Ha 3eMIle.
OnbiT Opcrena. MarHutHoe moJsie 3JIEKTpUYecKoro Toka. OnbelT  Amrepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHMTHOrO TOJS Ha
MPOBOJHUK ¢ TOKOM. Cuna Awmrepa U OIpelesieHue €€ HalpaBJICHUS.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. VICHOJIb30BaHHWE 3JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl ITOJIyYEHHUS AIEKTPUUYECKOU SHEPI'UH.
DNEKTPOCTAHIIMM Ha BO300OHOBIIEMBIX HCTOYHHKAX DSHEPTHHU. DKOJIOTHUYECKHE
POOIEMBbI SHEPTETUKH. TOTIMBHBIE JIEMEHTHI U SJICKTPOMOOHIIH.

Jemoncmpayuu.

DJeKTpU3aLus Tell.

JIBa pozia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE NEKTPOCKOTIA.

DNeKTpocTaTH4eCcKast HHAYKIHUS.

3aKOH COXPAHEHHUSI JICKTPUUECKUX 3aPsJIOB.

MogenupoBaHue CHIOBBIX JIMHHM JJICKTPUYECKOTO TMOJISI C IOMOIIBIO
OyMa)KHBIX CYJITAHOB.

[IpOoBOHUKH W TUDJICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUM TOK B KUJKOCTH.

["a30BbI1 pa3psin.

W3mepeHne CUIIbl TOKa aMIIEPMETPOM.

N3Mepenune 3eKTpUYECKOTO HAPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Marazud COpOTUBIICHUH.



B3aumoenicTBre TOCTOAHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3/IeJIEHUS MMOJI0COB MarHUTA.

MopenupoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmnbIT IpcTena.

MarsHuTtHoOE o€ ToKa. DJIEKTPOMArHHmT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

OnbiTel Dapajnes.

DIIEKTPOTreHEPATOP NOCTOSTHHOTO TOKA.

Jlabopamopuwie pabomul u onvimaol.

OnbITel 1O HAOMIOACHUIO JJICKTPU3AIMU TEI TpPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanne JOEUCTBUS —DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTRJIEKTPUKHU.

COopka 1 UCTIBITAHUE DJICKTPUUYECKOMN LIETIH MOCTOSHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MPOTEKAIOIIETO Yepe3 pe3ucTop, OT
HaIpsHLKEHUS Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OMNBITI, TEMOHCTPUPYIOLIME 3aBUCUMOCTh 3JIEKTPHUUECKOTO COMPOTHUBIICHUS
MIPOBOJHUKA OT €ro JIIMHBI, IUIOIAU MTONEPEYHOr0 CEYEHU U MaTepHaa.

OmnpeneneHue yaeabHOTO COMPOTUBIICHUS TPOBOAHUKA.

[IpoBepka TmpaBwiia CJIOXKEHHUS HANPSOHKEHUM TIPU  MOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia Mg CUJIbl TOKAa NPU MAapajuIeIbHOM COEOUHECHHUU
PE3UCTOPOB.

Onpenenenue /1C 1 BHYTPEHHETO CONPOTUBIICHHUSI UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeINOJIHEHUS 3aKO0HA OMa 1J1s MOJTHOM 1EMH.

N3ydeHne BOJIbTAaMIIEPHBIX XaPAKTEPUCTUK HEIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKaJMBaHUS WIH MOJYTPOBOIHUKOBOTO JIUOJA).

OmnpeneneHue padboOTHI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

OrnpeneneHne MOITHOCTH JIEKTPUUYECKOT0 TOKA, BBIICIISIEMON HA PE3UCTOpE.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pa3aciieHUHN.

HccnenoBanue AeMCTBUS JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OMBbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJICUCTBUS KaTYIIIKHU C
TOKOM W MarHuTa OT CHJIbl M HalpaBJ€HUS TOKA B KaTylIKEe M OT HaJu4us
(OTCyTCTBUS) CEpACYHUKA B KAaTYIIIKE.



N3ydeHne nercTBus MarHuTHOTO TOJIA HA MTPOBOJTHUK C TOKOM.

KoncTpynpoBanue u u3ydeHue padboThl 3JEKTPOABUTATEIIS.

N3mepenue KIIJI anmekTpoaBUATraTeibHONM YCTaHOBKH.

OnpITEl  TIO  HMCCIECOOBAHHUIO  SIBJICHUA DJIEKTPOMArHUTHOW HWHAYKIWHU:
UCCIIEIOBAaHUE N3MEHEHUI 3HAUEHUS U HAIIPABJICHUS MHAYKIIMOHHOTO TOKA.

9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanuueckoe pABwxkeHue. MarepuanbHas Touyka. CnocoObl OmMcaHUs
MEXaHUYECKOTO JBWXCHUS: TaOJIMYHBIN, rpaduieckuit, aHamuTudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHSI.

BekTopHble BENMYMHBI, ONEPAIIMN C BEKTOPAMU, MPOCKINU BEKTOpa. Paanyc-
BEKTOP MAaTEpUAIbHOW TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NPSAMOJMHEWHOE JBWKEHUE. HepaBHOMEpHOE TPAMOIMHENHOE JIBHXKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJla PU HEPABHOMEPHOM JIBUKEHUH.

Yckopenne. PaBHOYCKOPEHHOE MNPSIMOJMHENMHOE ABHKEHUE. Y CKOPEHHUE
cBoOogHoOTrO mmagenust. OnelTel I anmuies.

['paduueckas mHTEeprpeTalusi YCKOPEHUsI, CKOPOCTH, MPONACHHOTO MyTH U
IepEMELICHHUS ISl TPSIMOJIMHEUHOTO JBUKEHUS.

JIBrokeHue Tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY.

JIBrKeHHe 10 OKpPYKHOCTHU. JIMHENHass CKOPOCTh, YIi0Basi CKOPOCTh, IIEPUOJ
M 4acToTa O0OpalieHus MpyU paBHOMEPHOM JIBHXKCHHUU MO OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKECHUU 110 OKPY>KHOCTH.

Bekrop cuinbl. PaBHOIEMCTBYIOIIAA CHIIa.

ITepBeiit 3ak0oH HproToHa. Bropon 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[TpuHIMII CYyTIEPIO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOIbXKEHUS, CHIIa
TpEeHUs OKos, Apyrue Bubl TpeHus. KoadduumeHT tpenus.

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

3akon bepnymnu u noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENbHBIC
ammaparbl, CyJa Ha TMOJABOAHBIX KpBUIbAX, AHTHUKPBIJIO Ha CKOPOCTHBIX
aBTOMOOWISX. J[BMKeHHE MToe3/1a Ha MarHUTHOM MOTyIIKeE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BM>KEHUE Tel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwMcie TmiaHeT BOkpyr Comuua). Ilepsas
KOCMHUYECKasi CKOpOoCTb. HeBECOMOCTD U EpErpys3Ku.

PaBHOBecue maTepuanbHOM TOUKH. AOCONMIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.



Nmnynsc Tema. M3meHenune wummynbca. HMnynsCc cuibl. Yopyroe u
HEYNpyroe B3auMOJEKUCTBUE. 3aKOHbl H3MEHEHUS W COXPAHECHHS HMITYJIbCa.
PeakTuBHOE NBUKEHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpPruM U padoThl. [loTeHIInanbHas YHEprus Tela, MOJHATOTO Hall
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTon npykuHsl. Kunernueckas
sHeprud. TeopemMa O KMHETUYECKON SHEPIHH. 3aKOH M3MEHEHUS M COXpPaHEHUs
MEXaHHYECKOMN YHEPTUH.

Jemoncmpayuu.

HabmroieHue MexaHW4eckoro JBMKEHHUS Tejla OTHOCUTENBHO pPa3HBIX Tell
OTCYETA.

CpaBHEeHME TyT€d WM TPAcKTOPUU JBWXKEHUS OJHOIO M TOTO K€ TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOIO IBUKCHUS.

HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO JIBXKECHUS.

HabGnronenue nBM>KEHMs Tela 0 OKPY>KHOCTH.

Habnronenne MexaHWYeCKUX SIBIICHUW, MPOUCXOSAIIMX B CHUCTEME OTCYETA
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKEHUM OTHOCHUTEIIBHO
kaOuHeTa (PU3UKH.

HaOmronenue paBHOBecHs TeJl, CBOOOIHOTO MaJcHUs, KOJeOaHUsI MasiTHUKA B
MHEPLUHAIBHBIX CUCTEMAX KaK IMOATBEPKIACHHUE PUHIIMIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHHUS TeJla OT €ro MacChl U IEUCTBYIOIIEH Ha HETO CHJIBI.

HabGnronenue paBeHCTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

M3meHeHnue Beca Tesa Ipyu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUH TEJL.

CoxpaHeHne UMITyJIbca IPU a0COIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHE UMITYJIbCa P YIPYTOM B3aUMOJEHCTBUU.

HabGnronenue peakTUBHOTO JIBUKEHUS.

CoxpaHeHue SHEPTUU Mpu CBOOOTHOM MaJICHHH.

CoxpaHeHure dHEepruu Npu ABMKEHHUH TeJIa MOJ AEMCTBUEM NIPYKHUHBI.

Jlabopamopuwie pabomul u onvimaol.

KoHcTpynpoBanue TpakTa JUisi pasroHa W JAJIbHEWIIEro paBHOMEPHOIO
JBVM>KCHUS IIAPUKA WIIN TEIIEKKH.

OnpeneneHue CcpeaHe CKOPOCTH CKOJIBKEHHS Opycka WM JIBHXKCHHUS
LIaPUKA 10 HAKJIOHHOW INTOCKOCTH.

OnpeneneHue YCKOpEHHUs Tella NpPH PaBHOYCKOPEHHOM JBH)KEHHH IIO
HAKJIOHHOM TIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH TYyTH OT BPEMEHH MPU PABHOYCKOPEHHOM
JIBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBUKEHUU 0€3 Ha4aIbHOM
CKOPOCTH IIyTH OTHOCATCS KAaK PsiJ HEYETHBIX YUCEIl, TO BPEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHMS CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Onpenenenue kodhGuieHTa TPEHUS CKOIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

HccnenoBanre 3aBUCUMOCTH CHIIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
CTEIEHU JIepopMaIuu MPY>KUHBI.

OmnpeneneHue pabOThl CUIIBI TPEHUS NMPU PABHOMEPHOM JBUKEHUU TeJa IO
TOPU30HTATBHON TOBEPXHOCTH.

Onpenenenue pabOTBl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a ¢
MCIIOJIb30BaHUEM HETOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUI: Iepuo,
4yacToTa, aMIUIMTyja. ['apMoHuYeckue KojebaHus. 3aTyxarolue KoJeOaHus.
Brinyxennsie konebanus. Pesonanc.

MaremaTnyecknii U TPYKUHHBIM MasTHUKHU. [IpeBpaiienue sHeprum npu
KO0JIEOATEIILHOM JIBUKEHUH.

Mexannueckue BoJiHBL. [IpomonbHble M monepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: HHTEpepeHIus u nudpakius. J[JinHa BOJHBI U CKOPOCTH €€
pacripocTpaHeHusa. MexaHn4ecKre BOJHBI B TBEPJIOM TeJI€, CEHCMUYECKUE BOJTHBI.

3ByKk. Pacnipoctpanenue u otpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. MudpasByk u ynbTpasByk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpayuu.

HaOmronenne konebanuii Tell moA AEHCTBUEM CHIIBI TSKECTH W CHUJIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenune BRIHY)ICHHBIX KOJICOaHWI U PE30HAHCA.

Pacnpoctpanenye npo10JibHBIX U MOMEPEYHBIX BOJH (Ha MOJIEIN).

HaGmonenune natepdepeHiinu u 1uppakiiui BOJIH Ha TTOBEPXHOCTH BO/IBI.

Habnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimaol.

Omnpenenenre 4acTOTHI U MEPUOIa KOJICOaHUI MAaTEMATHIECKOTO MasTHUKA.

OmnpeneneHue 4acToThl U Mepruoia KojieOaHUM NPy KUHHOTO MasiTHUKA.



HccnenoBanue 3aBUCUMOCTH NEPUOJIa KOJIEOAHUI Ipy3a HA HUTH OT JIIUHBI
HUTHU.

HccnenoBanue 3aBUCHMOCTH TIEpUOia KoJIeOaHWi MPYKMHHOTO MasiTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH Mepuoia KosieOaHuil rpy3a, MOJBEIIEHHOIO K
JIEHTE, OT MAcChl rpy3a.

OnebITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh NIEPHOJIAa KOJIEOAHUH MPYKUHHOTO
MasiTHUKA OT MACChI IPpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Pazgea 10. DieKTpOMArHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  ODJIEKTPOMAarHuTHbIE  BOJMHBL.  CBONMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
JIEKTPOMArHUTHBIX BOJH s COTOBOM CBsA3W. Pammonokanmsa. Kocmmueckas
CBS3b.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
cBeTa: MHTephepeHs U TUPPAKIUL.

Hemoncmpauuu.

CBoOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurtepdepenius u nudpaxius cBera.

Jlabopamopusie pabomul u onvimel.

W3yyeHue CBOMCTB AJEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

[IpoBeneHre OMBITOB 1O HAOIIOACHUIO UHTEPPEPEHIINH U TU(PPAKITUU CBETA.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlyueBass MoJenb CBE€Ta W TeOMETpuYeckas onTuka. VCTOYHHMKHM CBerta.
[IpsmonuHeliHOe pacnpocTpaHeHue cBeta. 3atMeHus ComHna wu JIyHBL
Otpaxxenune cBera. Ilnockoe 3epkanmo. 3akoH oTpaxeHus cBera. lloctpoenue
n300pakeHnid, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBeta. 3akoH npesniomiieHus ceeta. [loaHoe oTpaxeHue cBera.
Hcnonb30BaHue MOJTHOTO OTPAXKEHHSI B ONTUYECKUX CBETOBO/IAX, ONTOBOJOKOHHAS
CBS3b.

JImnza, xonx usydern B JuH3e. Popmyna TOHKOM JuH3BL IlocTpoenwme
n3o0pakeHud, CcHOPMHUPOBAHHBIX TOHKOM JHH30M. OnTHyeckas cUcTeMa
doToanmapara, MHUKpPOCKONAa M Tejeckomna. [7ma3, Kak ONTUYecKas CcucTema.
bin30pyKoCTh U JAIBHO30PKOCTD.

Pasznoxxenne Oenmoro cBera B crnekTp. OmnbiTel Hpiotona. Croxenue
CHEKTpaJIbHBIX UBETOB. JlHcnepcus cBeTa.

Hemoncmpauyuu.

[IpssMONMHEHOE pacIpOCTPaHEHUE CBETA.



OTtpakeHue cBeTa.

[TonyueHnne n300pakeHUl B IJIOCKOM 3€pKale.

[Ipenomnenue ceera.

OnTryecKkuil CBETOBO/I.

Xoj ayuyel B coOMparolie JIMH3e.

XO0J Iy4yelr B pacCenBaIOIIEH JIMH3E.

[Tomyuenune n300paxeHuil ¢ IOMOUIBIO JIUH3.

[Tpuniun aeiictBus oToanmapara, MUKpPOCKOIIA U TEJIECKOTIIA.

Monenb riasa.

Paznoxenue 6e10ro cBera B CIIEKTP.

[TonyueHnue 6eoro cBeTa Mpu CJIOKEHUH CBETA Pa3HbBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH YIJIa OTPaKEHUsI CBETOBOrO Jyda OT yrIJia
NaJICHUs.

N3yyeHue CBOMCTB N300paKEeHUSI B TNIOCKOM 3€pKalie.

HccnenoBanne 3aBUCUMOCTH yIJia MPEJIOMIICHUS OT YIJIa MaJIeHUs CBETOBOTO
Jy4a Ha TPAHULIE «BO3IYX—CTEKIIO».

[TonyueHnne n300pakeHUH C TOMOIIBIO COOMPAIOIICH JTUH3BI.

OmnpenencHue (POKYCHOTO PACCTOSIHUS M ONTHYECKOM CHJIBI coOMparomiei
JIUH3BI.

OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneIThl 1O BOCHPHATHIO IIBETa NPEIMETOB IMPU WX HAOIIOJCHUH Yepes
[[BETOBbIE (DUIIBTPHI.

Pa3pen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u normonieHne ceeta aroMoM. KBaHTel. JInHeyaTeie CIEKTPHI.

PannoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3oromel.  PaamoakTuBHBIE
npeBpaiieHus. [lepuon monypacnaga aToMHbBIX saep. [lercTBue paamoaKTUBHBIX
W3JIyYEHUN Ha )KUBBIC OPraHU3MbIL. 3alluTa OT PAJMOAKTUBHOTO U3TyUYCHUS.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsSJAOBOTO WU MAacCOBOrO YMCEIN.
OHeprus cBsi3M aTOMHBIX snep. CBs3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus sgep. WMcrounuku sHeprun CosiHIA W 3BE3A. SepHas sHEpreTHka.
DKOJIOTMYECKUE NpoOIeMbl SIAEPHON IHEPTETUKH.

Jlemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIONIEHUS.

CnexTpsl pa3IM4yHbIX Ta30B.

CnexkTtp Bogopoaa.

HaGmronenue TpexoB B kamepe Bunbcona.



Pabota cuéTunka HOHU3UPYIOIIUX U3ITyYECHUN.

Peructpauus n3nydeHus NpupoIHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimel.

HabnrofgeHue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanue TPEKOB: U3MEPEHHUE PHEPTHUU YACTHUIIBI 10 TOPMO3HOMY ITYTH
(mo dhoTtorpadusam).

W3mepenne paairnoakTUBHOTO GOHA.

IHoBTOPHUTEIHLHO-00001AIOIIUI MOLYJIb.

[ToBTOpUTENHEHO-00001IAIOMINK MOAYJTh TIPEAHA3HAYECH /I CUCTEMATH3alluu
U 000OuIeHHsI  MPEIMETHOTO  COAEpX aHUs M ONbITa  JIESITEIbHOCTH,
NpUOOPETEHHOTO MPH U3YYEHUH BCEro Kypca (M3UKU YIIIyOJIEHHOIO YPOBHS, a
TaK>Ke JIsl IOJArOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY 10 (U3HKE.

B nmponecce wu3ydeHMs JaHHOTO MOIYJSL PEANU3YIOTCS W IOJIYYaroT
JaNbHEWIIee pa3BUTHE YydeOHbIE JEHCTBHUS, OOECHEeUMBaAOIIME JOCTHKECHHE
NPEIMETHBIX W METalpEeJAMETHBIX PE3yJbTaTOB OO0ydYeHHs, (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU IPaMOTHOCTU: OOBSICHEHUE U ONMCAHUE SIBICHUI HA OCHOBE
npUMeHEeHUs1 (QU3NYECKUX 3HAHWI, UCCIEAOBATENbCKUE JEUCTBUS (BBIIBHKEHHE
TUIIOTE3, MTOCTAHOBKA ILIEJIM M IUIAHWPOBAHUE MCCIICAOBAaHUS, AHAIN3 JAHHBIX U
MOJyYE€HHE BBIBOJOB).

[IpeanoututenbHOl (HOpMOM  OCBOEHUST MOAYJSl SIBIAETCS TPAKTHKYM,
porpaMma KOTOPOT0 BKJIFOUYAET:

penieHne 3a1ad, OTHOCSIIMXCA K pasIMYHbIM pas3iesiaM M TeMaM Kypca
(GuU3MKH, B TOM YUCIIE 33]1a4, UHTETPUPYIOLIUX COJIEPKaHNE PA3HBIX Pa3/eloB;

BBITIOJIHEHUE JTA0OPATOPHBIX PAdOT M OMBITOB (BKJIFOUYAsi paOOTHI M OTBITHI U3
NepeuyHel K paszenaMm Kypca) B YCIOBHUSAX CaMOCTOSTENIBHOIO IJIAHUPOBAHUS
MIPOBE/ICHUSI UCCIIE0BAHMS, BBIOOpAa U 0OOCHOBAHUS METOJIa U3MEPEHUS BEJIMUNH,
cOOPKH SKCIIEPUMEHTAIbHON YCTaHOBKH;

BBITNIOJIHEHHUE MTPOOJIEMHBIX 3a/laHui IPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3amaHusl MO €CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM CO/ICPKAHUEM;

paboTy HaJ rpyNIOBBIMU WM UHAUBUAYAIbHBIMU MPOEKTAMHU, CBSI3aHHBIMU C
coJiep KaHreM Kypca (pr3uKH.

N3ydyeHne MOBTOPUTENbHO-0000MIAIOMIETO MOAYJS MOMKET 3aKaHUYHWBaTbCA
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3MKU YIIIyOJIEHHOIO YPOBHS,
BKJIIOYAIONIEH 3a/laHdsl Pa3HOTO YPOBHS CJIOXKHOCTH. Pe3ysibTaThl BBINOJHEHUS
JTMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTEMEHb TOTOBHOCTU O0YYaIOIINXCS
K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMe€Hy 1o (u3MKe, a  Takxke
CBUJETENBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI [10 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromerocss OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

o 2)2pasrxcoanckozo u Oyxo8HO-HPAECMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3THUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPHUHIUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
MO3HAHHUSI MHPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHIIEH COCTAaBIAIOLICH
KYJIBTYPBIL;

OpUEHTAalUsl B JCSATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS PUPOJIBI;

pa3BUTHE HAy4YyHOW JHO003HATEIHHOCTH, HHTEpPEca K HCCIIEIOBATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HAaHMUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BaXXHOCTH TIpaBWi O€30MacHOro TMOBEACHUS Ha
TpaHCIOpPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIITHUX YCIIOBHUSIX;

chOpMHPOBAHHOCTh HaBbIKa pedJeKkcud, MPU3HAHWE CBOETO TMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YeiaoBeKa;



e 6)mpy0oeozo eocnumanus:

aKTUBHOE YyYacTHE B pPEIICHUM MPaKTUUYECKUX 3aj]ad (B pamMKax CEMbH,
oOpa3oBaTenbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0102UUECKO20 60CRUMAHUA:

OpUEHTAllMsSd HAa TMPUMEHEHHE (PU3NYECKHX 3HAHWHN IS pelieHus 3aaad B
00JaCTH  OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MO>KHBIX MOCJIEACTBUAN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

o 8)adanmavyuu K U3MEHAIOUWUMCA YCI06UAM COUUATILHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUN, YMEHHMH (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JlacTU
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHUU;

CTPEMJICHUE aHATTM3UPOBATh U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX JEWCTBUM C YYETOM BIMSHUS HAa OKPYKAIOIIYHO Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIIECTBUN.

METANPEAMETHBIE PE3YJIbTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATIbHBIC YUCOHbBIC JCHCTBHS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUS
ba3oBble 1ornueckue aAefcTBUA:
BBISIBIIAITH WM XapaKTepU30BaTh CYIIECTBCHHBIC TMPU3HAKK OOBEKTOB
(sBNIEHMI ), KJITaCCU(PUIIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH WM MPOTHUBOPEUHS] B paccMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMM M TIPOIIECCOB, JI€NaTh BBIBOJLI C HCIIOJb30BAHUEM JACAYKTHUBHBIX WU
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIIBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILIEHUS, BHIOOpP Haubojee MOIXOSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;

MPOBOJUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OILICHMBATh HA MIPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, TTOTYUCHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYJIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
POBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATH BOZMOXKHOE JaJIbHEHIIee Pa3BUTHE (PU3UUECKUX MPOIECCOB,
a TaKKe BBIJBUTATH MPEIINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSAX H
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlpPOChl MPU TMOUCKE U
otOope UH(pOPMAIIUU UITU JAHHBIX C YUYETOM MPEIJIOKEHHON yueOHOM (hrU3UIeCKOi
3a/laui;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(OpPMAILIHIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMANMKM TIO KPUTEPHSAM, MPEIIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSTEIBHO;

CaMOCTOSITEJILHO  BBIOMpaTh  ONTHUMalbHYHO  (QopMy  mpeacTaBiIeHUS
uHpopMalMu W WJUTIOCTPUPOBATH pEIIacMble 3a7ayd HECJIOXKHBIMH CXEMaMHu,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XOJ€ OOCYXJeHHs ydyeOHOro MmaTepuasa, pe3yJbTaTOB JIA0OPATOPHBIX
paboT W MPOEKTOB 3a/JaBaThb BOMPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl U
BBICKA3bIBaTh WJEW, HALEJICHHbIE Ha PEIICHHE 3aJa4d MW [OAJEpKAHUE
0J1aroKeIaTeIbHOCTH OOIICHHUS,

COIIOCTABJIATh CBOM CYXKJIECHHUS C CYKICHUSIMH JIPYTMX YYaCTHUKOB JAMAJIOra,
OoOHapyXMBaTh pa3IM4MUe U CXOACTBO MO3UIIMIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



nyOJIMYHO TMPEACTABIATh PE3YIbTAThl BBIMOJHEHHOTO (PU3UUYECKOTO OMbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboTHI PH pelIeHNH KOHKPETHOU (hr3nyeckor mpoOIeMbl;

NPUHUMATD 1EIH COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacTb pabOThl, JOCTUTAs KaueCTBEHHOTO pe3yjbTara II0
CBOEMY HAIIPaBICHUIO M KOOPIWMHHUPYS CBOM ACHCTBUS C APYTUMH YJICHAMHU
KOMaH/1bl;

OLICHMBATh KauyeCTBO CBOEro BKJaJa B OOMMIA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSI.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusanus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIOITUX IS
pereHus: GU3NUEeCKUX 3HAaHUM;

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, IPUHATHE PEIICHUA TPYIIION);

CaMOCTOSTEIILHO COCTABJIATh AJTOPUTM pEHIeHUS (PU3NUECKOW 3a7avyd WM
IJIaH HCCIEOBaHUS C Y4YETOM HWMEIOIMIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYyaIluu U TIpeJjiarath 1jiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JOCTHRKEHUS  (HEIOCTW)KEHHS)  PE3yJIbTaTOB
NeSATeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTHUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3UYECKOTr0 HCCIEAOBAaHUS WIIM IPOEKTa) HA OCHOBE HOBBIX OOCTOSTEIBLCTB,
WU3MCHUBIIIMXCS CUTYaIlUi, YCTAHOBJICHHBIX OIMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH Ce0s HA MECTO JIPYroro YesoBeKa B XOJ€ CIopa WIH IUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPECHUS U JIOTHKY JIPYTOTO.

MPU3HABaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xoniy oO0y4yeHus ¢ 7 kiacce npeIMeTHBIE pe3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



WCITOJIH30BATh MOHATHUS: (PU3NUECKUE M XUMHUUYECKHUE SIBJICHUS, HAOIIOICHIE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CIAWHMIBI (U3UYECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHhIe COCTOSHHUS BemecTBa (TBEPIOE, XKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOoe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTh, COOONIAIOIIUECS COCY/IbI;

YBEPEHHO pa3nuiarh sBieHus (Auddy3us, TEIIOBOE IBMKCHHE YaCTHIL
BEIIIECTBA, PAaBHOMEPHOE JBIKEHHWE, HEPAaBHOMEPHOE JABUKEHHUE, WHEPIHS,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEPJBIX TEJl C 3aKPEIIEHHON OChIO BpalleHUS,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Tra3amH, aTMoc(epHoe
JIaBJICHNE; TJIaBaHKE TEJI, TPEBPAILCHHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
busnUecKoe SIBICHHUE,

pacro3HaBaTh  NPOSIBICHHE  M3YyYEHHBIX  (U3MUECKUX  SIBJICHUH B
OKpY’KarolieM Mupe (B TOM 4Yucie (PU3nuecKkue sIBICHUSI B MPHUPOJEC: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOAE, NCUCTBUE
CUJI TSIKECTHU, TPEHUS, YIPYTOCTU B MPUPOJAEC U TEXHUKE, BIMSIHUE aTMOC(EpHOTO
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHE PbIO, pblYard B TeJe YeJIOBEKa), MpHU
TOM TIEPEBOJUTH MPAKTUUECKYIO 3a7ady B y4eOHYIO, BBIICIATH CYIIECCTBEHHBIE
CBOMCTBA (TIpU3HAKH) (DU3UUYECKUX SIBJICHUM;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIIOIB3YS
dbu3nyeckue BeIWYHMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, ITyTh,
CpelHsisi CKOpOCTb, CUJa YNPYrOCTH, CHJIA TSDKECTH, BEC Teja, Cujla TPEHWUS,
JaBJieHUE TBEPAOTO Teja, JABJICHUE CTOJ0Aa >KUIKOCTH, BHITAJIKUBAIOIIAS CHUJIA,
MeXaHuueckas paboTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJbI, KO3 UIIUEHT
MOJIE3HOTO JICUCTBUSA MEXAaHU3MOB, KUHETHUECKAasl ¥ TIOTCHI[MAIbHAs DHEPTHs), IPU
OMMCAHWH TIPABWJIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCIIOJIh3YEMBIX BEIIWYUH,
ux O0OO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIWYUH, HAXOIUTh (HOPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapakTepu3oBaTh CBOMCTBA TeJl, (UBUMYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIB3Yys MpaBUjia CI0XKEHUs CHII (BAOJIb OJHOM mpsiMoi), 3akoH ['yka, 3aKoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBeCcHs pblyara (00Ka), «30J0TOE
MPaBUJIO» MEXAaHWKU, 3aKOH COXpaHEHHsS MEXaHMYECKOW HSHEepPruu, NpH STOM
JlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATH IMPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA



00BEKTOB, MPOLIECCOB, SIBJICHUM, MPUMEHITH PUINIECKUE MOJCITH ISl OObSICHEHUS
(bu3nYECKUX MPOIIECCOB U PEIICHUs yUeOHBIX 3a/1a4;

OOBSCHATh (PU3NYECKHUE SIBICHUS, TPOIECCH M CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MW pellaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCJE TpeOyIOIMEe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUHN (U3NYECKUX BEJIUYUH, PU 3TOM BbIOMpaTh a/IeKBATHYIO
(Gu3MYECKYI0 MOJEIb, BBIBISATH MPUUHMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 LIEMOYKY pacCyKJIEHUH C ONOpod Ha M3yYEHHBbIE CBOWCTBA
(Gu3nyeCcKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemarb pacyéTHble 3aAauu (B 2—3 NEHCTBUS) MO M3y4aeMbIM TeMaM Kypca
(bu3uKy, BIOKMpas aIeKBaTHYIO (PU3HUYECKYIO MOJEINb, C UCIOJIb30BAHUEM 3aKOHOB
1 GOpMyII, CBA3BIBAIOIMINX (PU3NUECKUE BEIMYMHBI, 3aMMUCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEAOCTAIOLIUE WM H30BITOYHBIE
NaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyd, HCIO0JIb30BATh
CIPAaBOYHBIE JaHHBIC, NMPOBOJUTH MaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAueHUs (PU3MUECKOW BEIMYUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHMHBI, MOJYYCHHOW MpPH pPELICHUH
3a]auH;

pacrno3HaBaThb MpPOOJEMBI, KOTOPbIE MOXKHO PpEUIMTh MpPU MOMOLIH
buznyecKkux METOAOB, W TpejaraTh OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYyUYEHHBINH PE3yJIbTAaT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBJICHUN WM (PU3NYECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPECHHE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACUCTBUU TeJN, Nepenadya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBJICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, NEUCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYIHPOBATh MPEANOJIOKEHNE (TUMOTE3y) O BO3MOMXKHBIX
pe3ynbpTaTax HaOJI0IeHUH, CAMOCTOATEIHFHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U (OPMYITUPOBATH BHIBOIbI;

NPOBOANUTH TPSIMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHH
(paccTosiHUE, IPOMEXYTOK BPEMEHH, Macca Tesa, 00bEM Telna, Ciila, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO Teja, CUja TPEHHUS CKOJBXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIas Ha MOTPYXEHHOE B >KUJKOCTh
TEI0, KOAP(PPUIMEHT TOJIE3HOrO0  JIEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BBIOOP
METOJla W3MEpeHUs, (PUKCUPOBATHh IOKa3aHHUs MNPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMOM BETMUYMHBI C TIOMOIIBIO0 YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOANTH HECIOKHBIE SKCIEPUMEHTAIBHBIE HCCIEAOBAHUS 3aBUCUMOCTEN
¢u3nyecKuX BENUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCUMOCTH CHUJIbI
TPEHMsI OT IUIOLIAJM CONPUKOCHOBEHHUS TEJ, CHJbl YNPYTrOCTH OT YJJIMHEHUSA
IPYKUHBI, BBITAJKWBAIOMIEH CHJIBI OT 00BbEMa MOTPYKEHHON 4YacTU Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM IJIaBaHUs TeEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTesneM (OpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBAHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CaMOCTOSTEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
MPEJICTABIISITh MOJTYYCHHBIE 3aBUCUMOCTU (DM3MUECKUX BEJIUYUH B BUJE TAOIHIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS;

coON0aTh IMpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAIONIMecs] COCylbl, OapoMeTp, phblyar,
MOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomUcaHus (B TOM
quclie: TOAUIMITHUKY, YCTPOHCTBO BOJONPOBOJA, THAPABINYECKUI Mpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETpP), MCIONb3YysS 3HAHUS O
CBOMCTBaXx (U3MYECKUX SBJICHUN UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONIb30BAaTh CXEMBl M CXEMAaTUYHBbIE PHUCYHKUA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
pelieHny Y4eOHO-IPaKTUYECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTICUeHUS
0e30MacHOCTH TpU OOpallleHUH ¢ NpUOOpaMu U TEXHUYECKUMHU YCTpPOMCTBaMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYXKaroLIEn Cpeie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAIMU (PU3UUECKOTO CONECPHKAHUS B
WuTepHere, caMOCTOSTENBHO (HOPMYNIHpYs IOMCKOBBIM 3alpoc, Ha OCHOBE
UMEIOUINXCA 3HAHUM M TMYyTEM CpPaBHEHHUS pPAa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHpOpMaIMIO, KOTOpas SIBISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOM;



UCIOJIb30BaTh MPU BBIMOJTHEHUHM Y4YEOHBIX 3aJlaHUi HAyYHO-TIOMYJSPHYIO
auTepaTypy (pU3MUecKoro coaep)kaHus, CIpaBOYHBIE MaTepHalbl, PECYPChl CETH
WuTepHer, BnaxeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaluu (U3MUECKOTO COJACpKaHUSA, B TOM YHCIIC
nyOJMYHO JeNlaTh KpaTKHUE COOOIIEHHSI O PE3yJIbTaTax MPOEKTOB WM YYEOHBIX
UCCIICOBAHNM, MPHU STOM TPaMOTHO HCHOJIb30BaTh WM3YyYECHHBIM MOHATUWHBIN
anmapar Kypca (GU3MKU, COMPOBOXKAATh BHICTYIUICHHE MPE3CHTAIINECH;

OpU BBIIOJHEHUH YYEOHBIX IIPOEKTOB U HCCIEJOBAaHMUI pacrpeneisTh
00s13aHHOCTH B TpYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/layaMu, CJIEIUThH 3a
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJeKBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
NEATEIbHOCTh TPYNIBL, BBICTPAUBATH KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTBIBAsI MHEHUE OKPYKAOIIUX.

K koHly oOyueHus ¢ 8 knacce npelIMETHbIE pPe3yJbTaThl Ha YriyOJIEeHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUSA BEIIECTBA, KPUCTAJUIMYECKHE MU
amop(HbIe Tena, HACBIIIEHHBI W HEHACBIIIEHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW DJHEPIrUM, OJJEMEHTAPHBIA OJJIIEKTPUYECKUN 3apsl, IPOBOIHUKH,
NOJIYIPOBOJHUKH, TU3IEKTPUKHA, HICTOYHUKHN ITOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MarHUTHOE TOJsl, ONTHUYECKass CUCTEMA) U CHUMBOJIMYECKUN S3BIK (DU3UKH TpU
pElIeHUH YYEOHBIX U MPAKTUUYECKUX 3a/]a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE paclIMpeHHe (C)KaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBaHUE, KalWUIIPHBIE SBICHUS,
UCIapeHue, KOHJAEHCAIUs, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHEe, CIOCOObI
Terionepeaayu (TerIonpoOBOAHOCTb, KOHBEKIIMS, U3TyUEHHUE), TEIIOBbIE MOTEPH,
ANEKTpU3aLUsl TeJ, B3aUMOJCHCTBUE 3aps/ioB, JCHCTBUS DJEKTPUUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJIS Ha
IIPOBOJHUK C TOKOM) II0 ONHMCAHUI0 MX XapaKTEpHbIX CBOMCTB M HAa OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaThb — NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SIBICHUH B
OKpyXxaromeM wmupe (B TOM uucie (U3HYECKUE SIBICHHUS B MPUPOIE:
IOBEPXHOCTHBIE M KallWJUISIPHBIE SBJICHHUS B IMPUPOJE, KPUCTAUIBI B IPUPOJAE,
uznyyenue ColHIa, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B aTMocdepe, SIEKTPUYECTBO
’KUBBIX OpPraHU3MOB, MarHUTHOE ToJie 3eMiid, Aperd MoI0COB, POJIb MArHUTHOTO
noyist JUisl KU3HM Ha 3emiie, TMOJSIPHOE CHUSHUE), MpPU 3TOM TEPEBOJUTH



MPAKTUYECKYI0 3aJady B Y4eOHYI, BBIJCIITH CYIICCTBEHHBIE CBOWMCTBA
(mpu3Haky) GU3HUECKUX SBICHMUIA;

OMMUCHIBATh HU3YyUYECHHBIC CBOMCTBA TeN W (DU3UUYECKUE SIBICHUS, UCIOJIb3YS
dbu3nyeckue BEIUYUHBI (TeMmIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEIJIOEMKOCTh BEIECTBA, YAEJbHAs TEIIOTa
IJIABJICHUSI, YJeJbHasl TEIUIoTa MapooOpa3oBaHMs, YyJEJIbHAsl TEIUIOTa CropaHus
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO ICUCTBHS TEINIOBOW MAITUHBI, OTHOCUTEIhHAS
BJIQKHOCTh BO3AYyXa, DJEKTPUYECKUM 3apsii, CcuUja TOKa, DJIJIEKTPUUECKOe
HaIpsHKEeHUE, COMpOTHBIEHHE NpoBoAaHUKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
AIIEKTPUUECKOE YAEJIbHOE COMPOTHBJICHUE BEIIECTBA, paboTa U MOIIHOCTh
AIIEKTPUUYECKOTO TOKA), IPU OMKUCAHUU MTPABUILHO TPAKTOBATh (PU3MUECKUN CMBICIT
UCIIOJB3YEMbIX BEJIMYUH, UX OO0O3HAYEHUS WM €IUHUIIBI (PU3NYECKUX BEJIMYMH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUWH;

XapakTepu3oBaTh CBOMCTBA Tel, (U3MYECKUE SIBJICHUS U MPOIECCHI,
WCIIOJIb3Ys OCHOBHBIC MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TE€OPUU CTPOCHUS
BEILIECTBA, YpaBHEHUE TEIJIOBOro OajiaHCa, 3aKOH COXPAaHEHHUS SJIEKTPUYECKOIO
3apsina, 3akoH KylioHa, NpUHLMN CYNEPNO3ULUU 3JIEKTPUUECKUX MOJICH, 3aKOH
Owma nst yyacTka 1enu, npasuia Kupxroda, 3akon OMa 1i1st moaHOM 1ienu, 3aKoH
Jxoyns-JleHiia, 3aKOH COXpaHEHHUs SHEPruHu, MPU ITOM pa3audaTh CIOBECHYIO
(GbopMyJIHPOBKY 3aKOHA M €T0 MaTEMaTUYECKOE BHIPAYKEHHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB U
SABJICHUM, BBIJECIATH IPU STOM CYIIECTBEHHBbIE M BTOPOCTEIICHHBIE CBOICTBA
00BEKTOB, IIPOIIECCOB, SABICHUMN, MPUMEHATH (PU3HUESCKHE MOJICTH JIJIs1 OOBSICHCHHS
(bU3UYECKUX MPOIECCOB U pelIeHUs Y4eOHBIX 3a/aY;

OOBSICHATH (PU3HUECKHUE SIBJICHUS, MPOIECCHI U CBOWMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M peuarh
KaueCTBCHHBIC 3a7aud, B TOM YHCJIE TPEOYIOIMNUE UHCICHHOTO OICHUBAHUS
XapaKTePHBIX 3HAYCHUN (PU3MYECKUX BEJIMYMH, TP 3TOM BBIOUpATH aJCKBATHYIO
(U3UYECKYIO MOJIEJb, BBISBIISITh MPUUYUHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JIOTUYECKYI0 LEIMOYKY paCCyKJIEHUM C OIOPpOM Ha U3YyYCHHbIE CBOMCTBA
bu3NYecKuX SBICHUM, (PU3NUECKHUe 3aKOHBI, 3aKOHOMEPHOCTH ¥ MO/IEIH;

YBEPEHHO pellaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BHIOHpasi aJeKBaTHYI0 (HU3UYECKYIO MOJIEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (hOpPMYJ, CBA3BIBAIOIIUX (U3UUECKUE BEITUUYUHBI,
3aMUChIBAaTh KPAaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/Jaud, BBISIBISATH
HEJIOCTAOIINE WJIM W30BITOYHBIE TAHHBIE, 0OOCHOBHIBATH BHIOOP METOA PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATh METOAbl aHAJINU3a
pa3MepHOCTEH, UCTONb30BaTh TpaduuecKkue METOJbl PEIICHUs 3a/1ad, MPOBOJAUTD



MaTeMaTHYeCKHE MpeoOpa3oBaHUsl U PACUEThl, OLIEHUBATH PEATUCTHUYHOCTD
MOJyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEICNATh Pa3MEPHOCTh
bu3znyecKoil BETUYUHBI, MTOTYYSCHHON MPU PEIICHUH 33/1a4U;

pacno3HaBaTh IPOOJEMBbI, KOTOpPbIE MOKHO pEUIUTh TMPU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
ONMCAaHWUU  UCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(rumoTtesy), UHTEPIPETUPOBATH OTYUYEHHBINH PE3ybTAaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3NUYECKUX SIBJICHUN WA (PU3MUECKUX
CBOMCTB TeJ (KanmWJUISIpHbIE SIBJIICHUSA, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0béMa W TeMmepaTyphl, CKOPOCTH IIpoLiecca OCThIBaHMS (HArpeBaHus) MpH
U3Jy4eHUH OT LIBETa H3JIydarouledl (MOIJIOMIAaroneil) MOBEPXHOCTH, CKOPOCTh
UCHIApEHUsT BOJBI OT TEMIIEPATyphl KUIKOCTH W IUIOMAAN €€ TOBEPXHOCTH,
AIIEKTpU3aLUs TNl U B3aUMOJCHCTBHE AJIEKTPUUECKUX 3apsiioB, B3aUMOJECHUCTBUE
IOCTOSTHHBIX MarHUTOB, BU3YyaJIM3al[isl MArHUTHBIX MOJIE€H NOCTOSTHHBIX MarHUTOB,
JEHCTBUSI MarHUTHOTO TIOJIA Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTa,
CBOMCTBA 3JIEKTPOABUTATENS MOCTOSHHOTO TOKa): (OPMYyIHPOBATH MPOBEPSIEMOE
NpeanosjoxkeHue (rumoTre3y) O  BO3MOXKHBIX — PE3ysIbTaTax  HaOIIOJEHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpymOBaHWS,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJBL;

IPOBOJUTH TPSMbIE M KOCBEHHBIE HW3MEpPEHUs (PU3MYECKHX BEITUYHH
(TemmepaTypa, OTHOCHUTENbHAs BIAXKHOCTH BO3JyXa, CHJa TOKa, HaIpsDKEHUE,
ylenabHas TeIUIOEMKOCTh BEIECTBA, CONPOTHBICHHWE IPOBOJHUKA, paboTa Hu
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
pubOpOB, 0OOCHOBLIBATH BHIOOP METONIA M3MEpEHUs, (HPUKCUPOBATH IMOKA3aHUS
npuOOpOB, HAXOAUTH 3HAUYCHUE U3MEPSEMON BEIMYUHBI C MOMOIIBI0 YCPETHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOAUTH IKCIIEPUMEHTAIbHBIE MCCIEIOBAHUS 3aBHCHUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHHs WU
OXJTKICHHMSI, UCCIIeIOBAHUE SIBJICHUS TEIUI000MEeHa TP CMEITMBAaHUH XOJIOJIHOMN U
ropsueld BOABI, 3aBUCUMOCTH COIMPOTUBJICHHS TPOBOJHWUKA OT €ro JJIUHBI,
IUTONIAIA  TOMEPEYHOTO CEYEeHHUS U YACTHHOTO COMPOTHUBIICHUS BEIIECTBA
IPOBOJHMKA, CHUJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAIpPSDKEHHS Ha
IPOBOJIHUKE, MCCIIEIOBAHUE IOCIIEI0BATEIbHOTO U TMapaJlIeIbHOIO COEIMHEHUN
IIPOBOJHHUKOB): COBMECTHO C y4HTelneM (opMyaupoBaTh 3aaadyy M THIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIEIOBAHKUE, CAMOCTOSITEIHHO
coOUpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIUH,
IPEJCTaBIISTh MMOJTYYSHHbIE 3aBUCUMOCTU (DPU3HUECKUX BEJIUYUH B BUAE TAOJHUIl U
rpaukoB, OLEHUBATh MOTPEIIHOCTH, JeJaTh BBIBOJBI 1O pe3yibTaTaM
UCCJIeIOBAHNUS,



coOmoIaTh mpaBmwia 0€30macHOTO Tpyaa mpu paboTe ¢ J1abOpaTOPHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmHcaHus (B TOM
YHClie: CUCTEMa OTOIUIEHUS JOMOB, TUTPOMETp, MapoBas TypOWHa, amMIepMerp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIH U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMATrHUTOB, 3JIEKTPOJIBUTaTEIb MOCTOSHHOTO TOKA), MCIOJb3Ysl 3HAHUSA O
CBOMCTBAaX (PU3MUECKUX SABJICHUM, HEOOXOAUMble (PU3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

pacno3HaBaThb IMPOCTBIE TEXHUYECKUE YCTPOMCTBA U  HM3MEPUTEIbHBIC
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC,  TICUXPOMETP, THUTPOMETp, JIBUraTeslb BHYTPEHHErO  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB JIEKTPUUECKHUX LIENEH, UCIO0Ib30BaTh CXEMbI
U CXEMaTUYHbIE PUCYHKH U3YUYEHHBIX TEXHHUUYECKHX YCTPOWCTB, U3MEPHUTENbHBIX
npuOOpPOB U TEXHOJIOTUYECKUX TPOLIECCOB MPU PEIICHUU y4eOHO-TIPAKTUYECKUX
3ajay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMH W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

OCYUIECTBJIAThH MOUCK MH(pOpManuu Guanyeckoro cojepxxanus B UutepHere,
CaMOCTOSITENILHO (POPMYJIHpYysl TOUCKOBBIM 3ampoc, Ha OCHOBE HMMEIOIINXCS
3HaHUW M CpPaBHEHUS JIOTOJHHUTENbHBIX HCTOYHHMKOB BBIACIATH HH(POpPMAIHIO,
KOTOpas SIBJISIETCS] IPOTUBOPEUMBON I MOKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKaHUs, CIPABOYHbIE MATEpHUANbl, PECYPChl CETU
WuTepHer, BnaxeTs npuéMaMd KOHCIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co3faBaTh COOCTBEHHbIE IUCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHMS,
00001112t uHMOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COAEPIKaHUs, B
TOM  4YHclie MyONUYHO  MPEACTaBIATh  PE3yNbTaThl  MPOEKTHOM  Win
MCCJIEI0BATENBCKON AEATEIBHOCTH, ITPU 3TOM I'PAMOTHO MCHOJb30BATh U3yYEHHbIN
NOHATUWHBIN  ammapar  Kypca  (U3HKM,  CONPOBOXKIATh  BBICTYIICHUE
MPE3CHTALIUEN;



IIPY BBITIOJTHEHUH yUEOHBIX MPOEKTOB M MCCIIENOBAHUHN (DHU3NUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3a/layaMu, CJICAWTHh 3a BBIMTOJIHCHHEM IUTaHA JCUCTBUN M KOPPEKTUPOBATH €TO,
aJIcKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAX B  JACITEIbHOCTh TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISSE TOTOBHOCTH
paspemarh KOHQIHKTHI.

K koHiy oOyueHust ¢ 9 knacce npelMeTHbIE pPe3yJbTaThl Ha YriyOJIeHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

UCITIOJIb30BaTh MOHATHUSA (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIBI)KCHUSI, HEBECOMOCTh U TEPETpy3KH, IEHTP THKECTH, MEXaHUYECKUE BOJIHBI,
3BYK, MH(Pa3ByK M YJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, PEHTICHOBCKOE
U3ITy4YeHHE, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, HCTOYHUKUA CBETa, OJM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
W3JIyYEHUs, U30TOMBI, SICpPHAS U TEPMOsJIEpHAsl PHEPreTHKa) U CUMBOJMYCCKUN
S3bIK (PU3UKY TIPU PEIICHUU YU€OHBIX U MPAKTUUECKUX 33]1a4;

YBEPEHHO  pa3juyarh  sBJIEHUA (paBHOMEpPHOE U  HEpPaBHOMEPHOE
NPSIMOJIMHEWHOE JIBUKEHHUE, PABHOYCKOPEHHOE MPSMOJUHEUHOE JBUKECHHUE,
CBOOOJHOE MAaJeHHE TeJ, NABM)XEHHE MO OKPYKHOCTH, B3aMMOJICUCTBHE Tel,
paBHOBECHE MAaTEpUAIbHOM TOYKH, PEAKTUBHOE JABUKEHUE, HEBECOMOCTb,
KojebarenpHOe JABWKEHHE (TapMOHHMYECKHE, 3aTyXalolllhe, BBIHYXKJICHHbBIE
KoJieOaHus), PE30HAHC, BOJIHOBOE JBWKEHHE (PaclpoCTpaHEHHWE U OTPaKEeHUE
3ByKa, HHTepdepeHIus U qudpakius BOIH), IPSIMOJIMHEHHOE PacIpoCTpaHEHUE,
OTpaXEHUE M TMPEJIOMJICHUE CBETa, IMOJHOE BHYTPEHHEE OTpaKeHUE CBETAa,
pasnokeHre Oeoro cBeTa B CHEKTP W CJIOXEHUE CIEKTPaJbHBIX LIBETOB,
€CTECTBEHHAsl  PAJMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOTO  CHEKTpa
U3JIyYEHHUs) MO OMUCAHUIO HX XapPaKTEPHBIX CBOICTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh  MPOSIBIGHUE  HU3YYEHHBIX  (PU3MUECKUX  SABJICHUU B
OKpY>KarolieM Mupe (B TOM uuciie GU3NYECKHUe SBJICHUS B MPUPOJC: MPUIUBBI U
OTJIUBBI, ABUXKEHUE TIaHET COJIHEUYHOM CHCTEMBI, PEaKTUBHOE JBUKECHHUE KUBBIX
OpTraHU3MOB, BOCIIPUATHE 3BYKOB J>KMBOTHBIMH, 3E€MIICTPSCEHHE, CEHUCMUYECKHUE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JNEeUCTBUE BUIUMOTO, YJIbTPadUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYCHHH,
€CTECTBEHHBIN PAaJUOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaJAHOAKTHBHOE
U3JIy4YeHUE NPUPOJHBIX MHUHEPAJIOB JIEUCTBUE PAJMOAKTUBHBIX H3JIYyYEHUU Ha
OpraHu3M 4YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/a4y B YUYEOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHU;

OMKCHIBATh HU3YyUYEHHBIE CBOMCTBA Tell W (DPU3UYECKUE SIBICHUS, UCIOJIb3YS
bu3ndeckue BENWYMHBI (CpeAHSE W MTHOBEHHAas CKOPOCTh Tella TIpH



HEPaBHOMEPHOM JIBM)KEHUH, YCKOpPEHHE, NEPEMEIICHUE MPHU PABHOYCKOPEHHOM
NPSIMOJIMHEMHOM  JIBMOKEHUM,  YIJOBas  CKOPOCTb,  LEHTPOCTPEMUTENBHOE
YCKOpEHHE, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOIHOTO
NaJIcHUs, BEC TeJa, LIEHTP TSKECTH TBEPJOTO Teja, UMILYJIbC TeJla, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasl paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPTHS TENa,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMATbHAS YHEPTUS CHKATOU MPYKUHBI,
KHMHETHYECKasi JHEprus, IOJIHAs MEXaHW4YeCKas SHEprusi, MEpHoJ M YacToTa
Kosie0aHul, MepuoJ MaTeMATUYECKOTO U MPYXUHHOIO MasTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA4, CKOPOCTb CBETa, IOKAa3aTelb IPEIOMIICHUS
Cpelpl), TMpH ONHMCAHWU TPABUIBHO TPAKTOBAaTh  (PU3MUECKHM  CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs] M €IUHULBI (PU3NYECKHUX BEIUYUH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIOUIME JTAHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYMH;

XapakTepu30BaThb CBOMCTBA Ted, (U3UYECKUE SIBICHHUS M  IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAaHEHUs MMIIYJIbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH [yka,
3aKOH bepHyIim, 3aKOHBI OTpa)K€HUS U TNPEIOMIICHUS CBETa, POpMYJy TOHKOMH
JIMH3BI, TUIAHETAPHYIO MOJEJIb ATOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHMs 3apsI0BOIO0 U MAacCCOBOI0 YHMCEN MPH SAEPHBIX PEAKIUAX, IPH ITOM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €70 MATEMAaTUYECKOE BBIPAKEHUE;

CTPOUTHh (PU3UUECKHE MOJEIU PEaJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIIETISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUH, NPUMEHATh (PUINUYECKHE MOJENIH I OObICHEHUs
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTYyallMil MpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCIE TpeOyrolMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUU (PU3UYECKHX BEJIUYHUH, [PU ITOM BHIOMpATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO IENOYKY pacCyX AeHUH M3 2—3 1IaroB ¢ ONOpONl Ha HU3y4YCHHbIE
CBOMCTBA (PU3MUECKUX SBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pelaTh pacy€THHIE 3a7jaud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
(GopMyJ1, CBA3BIBAIOIIUX (PU3NYECKUE BEJIUYMHBI, 3alIUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pELICHHE 3a7aud, BBIBIATh HEAOCTAIOLIME WJIA H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BHIOOP METOJA pELIEHUS 3aJadyd, MHCIOJIb30BaTh
CIPABOYHBIE JAaHHbIC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguyeckue  METOJbl  pelIeHMs]  3ajad, [POBOAUTh  MaTeMAaTUYECKUE



npeoOpa3oBaHus U pacUEThl, OLICHUBATh PEATHCTUYHOCTD MOJYYEHHOTO 3HAYCHUS
bu3NYeCKOl BEMTUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEINYHHBI,
MOJTyYEHHOM MPH PEIICHNUN 3aauH;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MYecKuX METOJIOB, M TMpeajiaraTh OPUEHTUPOBOYHBIM CHOCOO pelieHUs, B
ONMCAaHWUU  UCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(rumote3y), OLIEHHWBAaTh MPABWIBHOCTh TMOPSAAKAa TPOBEACHUS HCCICIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WK (HU3MUECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMs SHEPTUH,
3aKOHA COXpaHEHHUS HMITYJIbCa, JCHCTBHE 3aKOHa bepHyTu W BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCMMOCTh TMEpHOAa KOJeOaHWW MPYKUHHOTO
MasgTHUKa OT MAacChl TIpy3a M KECTKOCTU TPYKUHBI W HE3aBUCUMOCTH OT
aMIUTUTYJbl MallbIX KOJeOaHWil, MPSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
pas3ioxeHne OeNoro cBeTa B CHEKTP, U3YUCHHE CBOMCTB M300paKEHUS B IIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBhIX CIIEKTPOB M3ITydeHUs): (popMyIHpoBaTh MpOBEpsieMOe
npeanoyiokeHue  (TUImoTesy) O  BO3MOXHBIX — pe3ysibTaTaXx  HaOJIO/IEHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpymOBaHWS,
OIMCHIBATH XOJI OTIBITA U (DOPMYJIHUPOBATH BHIBOIHI;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSMBIX H3MEPEHHM, OMpeaessis
CpeqHee 3HAaYeHHE M3MEpPSIeMON BEIMYMHBI M ONpeAessiss IOTPEIIHOCTb
pE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHHOTO MPUOOpa);

POBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tejla NPU PAaBHOYCKOPEHHOM JABM)KCHHH, YCKOPEHHE CBOOOIHOTO
najieHusi, KECTKOCTh  MPYXKUHBI, KOIDPUIIMEHT TPEHHS  CKOJBKCHUS,
MEXaHMUYeCKas paboTa M  MOIMHOCTh, dYacToTa H IEpHOJ  KojcOaHuM
MaTEeMaTHYeCKOTO0 W TPYXHHHOTO  MAasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomied JUH3bI W €€ ONTUYeCKas Cuia, paJAUuOaKTUBHBIA (oH) ¢
UCIIOJIb30BAaHUEM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METO/JIa UW3MEpPEHHUs, TUIAHUPOBATh M3MEPEHUs, CaMOCTOSTEIHHO COOUpaTh
DKCIIEPUMEHTAJIbHYI0 ~ YCTAaHOBKY,  BBIYHCISATH  3HAYEHWE  BEIUYUHBI U
aHAJIM3UPOBATh MOJNYUYECHHBIC PE3yJbTaThl, OIECHUBAs MOTPEIIHOCTh PE3yIbTaTOB
KOCBEHHBIX U3MEPEHUM;

IPOBOANUTH IKCIEPUMEHTAJIbHBIE MCCIEAOBAHUS 3aBHCHUMOCTEN (PU3MUECKHX
BEJIMYMH (3aBHCUMOCTh IIyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBHXKEHHH O€3
HAYaJbHOM CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJILHOTO JaBJI€HMs, Mepuoia KoJieOaHMH MaTEeMaTUYECKOro MAasiTHUKA OT



JUIMHBI HUTH, OMNpEIEICHHE YCKOPEHUS CBOOOIHOTO TMaJeHUsl, HCCIEeI0BAaHUE
W3MEHEHUS BEJIMYMHBI M HAIMpaBJIECHUS WHAYKIMOHHOTO TOKAa, 3aBHCHUMOCTH yTja
OTpaXEHUs CBETa OT yrja NaJeHus, yria NpeJOMJIEHUS OT YIUIa MaJCHHS
CBETOBOTO JIy4ya, HCCJEJIOBAHME TPEKOB: HU3MEPEHUE SHEPIHMM YacCTUIIBl IO
TOpMO3HOMY MyTH (110 QoTorpadusimM)): COBMECTHO C yUHUTENIeM (POpMYIUPOBATH
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATENIHO COOMpPATh AKCIIEPUMEHTAIbHYIO YCTAaHOBKY, IPEACTaBIAThH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MYECKHX BEJIMYUH B BUJE TaOMUIl U Tpadukos,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOmonaTk npaBuia 0Oe30omacHOro Tpynaa npu paboTe ¢ JabOpaToOpHBIM
o0opy1I0BaHUEM;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmucaHus (B TOM
qUCJIe: CHUAOMETP, HNATUMKU II0JIOKEHHUs, PACCTOSHUSA M YCKOPEHMS, pPakera,
9XOJIOT, OYKH, MEPUCKOIN, (oToamnmapar, MHUKPOCKOI, TEJIECKOI, ONTUYECKUE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), MCHOJIb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH HW3YYEHHBIX TEXHHUUECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MNPUOOPOB U TEXHOJOTMYECKUX IPOLECCOB MpHU
pelieH y4eOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
M300paKEHUM B TUIOCKOM 3€pKajie M COOUparonieit JINH3E,

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPAX) MPAKTUUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHWU B TOBCEIHEBHOM JKMU3HM ISl 0OecCredeHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKpYKaIOIIEN CpeIE;

OCYILECTBIATH MOUCK HH(pOpMarmu Gpuzndeckoro conaepkanus B nTepHere,
CaMOCTOSITENIbHO (HOPMYJIUPYSl MOMCKOBBIN 3allpoc, HaXOIUTh MYTH OMpeIeIeHHs
JIOCTOBEPHOCTH TIOJIydeHHOH HH(OpMalMu Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JOTIOJTHUTEBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPHU BBINOJTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
auTepaTypy (pU3MUEecKOro cojaep)kaHus, CIpaBOYHbIE MaTepHajbl, PECYpChl CETH
WnTepHer, BnaneTs npuéMaMU KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHus
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co3ZaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpPMaIlMU U3 HECKOJBKUX UCTOYHUKOB (PU3UUECKOTO COMEp)KAHUS, MyOIUYHO
IPEACTABIIATH PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKOM AEATENBHOCTH MIPU
OTOM TPAMOTHO HCIIOJb30BaTh H3YyYECHHBIM MOHATUMHBIM aIapar H3y4aemMoro



pa3nena (U3MKK W COMPOBOXKJATh BBICTYIUICHHE IMpPE3E€HTalued C y4éToM
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsnsie IIpakTuuyeckue
NPOrpamMMblI Bceero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypcsl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
1.1 du3nka — HayKa 0 PUPOJIE 2
1.2 dusnueckue BEIINIUHEI 4
1.3 EcTtecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Hroro mo pazueny 8
Pa3znea 2. [lepBoHayaibHbIE CBEIE€HUS 0 CTPOCHUH BellleCTBA
2.1 Crpoenue BemecTBa 2 1
JIBMO>KEHUE 1 B3aMMOJICHCTBHE YaCTHI]
2.2 4 2
BEIIECTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Htoro no pazneny 7
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHHUUeCKO€e OBIKEHUE 10
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Bune! cun 15
Hroro 1o pasneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 Hasnenue. [lepenaua gaBiaeHus: TBEPABIMU 5 2




TCIaMU, XKUJAKOCTAMHU U ra3aMu

4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMocdepHOe aBIeHHE 1
44 )leﬁCTBlfe JKUJIKOCTH U Ta3a Ha 12 3
MOTPYXEHHOE B HUX TEJO
Wroro no pazueny 28
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 PabGora 1 MomHOCTH 6
5.2 [TpocTeie MeXaHU3MBI 8
5.3 MexaHuueckasi SHeprus
Hroro mo pazueny 19
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IINIT MOAYIb
6.1 [ToBTOPUTEIIEHO-0000IIAOIINN MOTYITH 6
Htoro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Hroro mo pazueny 39
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNeKTpUYeCKHe 3apsapl. 3apsHKCHHBIC Tea 9 1
' Y UX B3aUMOJICUCTBHUS
2.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 31 10
2.3 MarHuTHbIE SIBICHUS 11 4
2.4 DNEeKTpOMarHuTHAs MHIYKIINS 7 1
Hroro no paszneny 58
Pa3nea 3. [loBTopuTe1bHO-00001IaI0IM I MOYJIb
3.1 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 5
Hroro no pazgeny )
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 22.5




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHn4YecKoe IBIKEHUE B CITIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 Bsaumonelicteue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Hroro mo pazueny 63
Pa3nen 2. Mexanuyeckne KoJjie0aHUS U BOJHBI
2.1 Mexannueckue KoineOaHus 8 3.5
2.2 MexaHnuecknue BOJIHBL. 3BYK 10 3
Hroro mo pazueny 18

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DIIeKTPOMArHUTHOE MOJIE U

SJICKTPOMArdMuTHBIC BOJITHBL

Hroro no pazneny

6

Pasngena 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI pacIpOCTPAHEHUs CBETA

4.2 JIuH3b1 U onTUYECKUE TIPUOOPHI

4.3 Paznosxenue 6emoro cBeTa B CEKTP




Hroro mo pazneny 16
Pa3gen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue u norjionmeHne cBeTa aroMoOM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHble peakuuu
Wroro no pazueny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIM I MOYJIb
6.1 MexaHnudeckue siBJIeHUS (TOBTOPUTEIILHO- 6 3
' 00001IAOIIUI MOTYJIb)
6.2 TemnoBble siBICHUS (TIOBTOPUTEIHHO- 3
' 00001IaI0ITNIT MOTYITb)
6.3 DNEKTPOMArHUTHBIC SIBJICHUS 3 1
' (TTOBTOPHUTETHHO-0000IAIOIINI MOIYIIb)
6.4 CaetoBblIe sBIIeHUs (TOBTOPUTEIHHO- 1 1
' 0000IIAIOIUI MOTYIIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5




HOYPOYHOE IINTAHUPOBAHUE

7 KJIIACC

KoauuecTBO 4acoB

Nen/m  Tema ypoka B KonTpoabubie IIpakTuueckue
cero
padoThI padoThI
1 dusuka — HayKa o Inpupoze. AsneHus 1
MIPUPOJIBI
2 dusnueckue sIBICHUs 1
duznyeckue BeIUYUHBI. Pa3MepHOCTB.
3 ®dusnueckue npudopsl. [lorpemHocTu npu 1
MPSIMBIX U3MEPECHUSIX
VYpok-uccnenosanue "M3mepenue
4 JIMHENHBIX Pa3MEPOB TEJ U IPOMEKYTKOB 1 1
BpeMeHH"
5 JlabopaTtopHas pabota "M3mepenue 1 1
00BEMa KUIKOCTU U TBEPAOTO Tema"
6 JlabopaTtopHas pabota "OnpeneneHue 1 1
pa3MepoB Majbix Tei. Metos psiioB”
MeTtoasl HayuyHOTO MO3HaHUA. OnucaHue
7 ($U3NYECKUX SIBJIEHUH C TOMOIIBIO 1
MOZeIIen
VYpoxk-uccienoanue "l[IpoBepka
3 TUIOTE3bI: JaTbHOCTh MONETA ApUKa, 1 1

MYLIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
gyeM OoJIblIIe BHICOTA ITycKa'

Jlara
U3yYCHUS

1-6 ceHT

7-13 ceHT

14-20 ceHT

JIEeKTPOHHBIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypchl




Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIONINE TUCKPETHOE CTPOCHHE
BEIIECTBA

10

Jlaboparopnas pabota "OneHka auamerpa
aToMa METOJIOM PSJIOB (C UCIOIb30BAaHUEM

¢dororpaduii)"

11

12

13

Ypok-uccnenosanue "HabmroneHue
TEIJIOBOTO paciIupeHus ra3oB. OMbITHI 110
O0OHAPYKCHHIO JICUCTBUS CHIT
MOJIEKYJISIPHOTO IIPUTSKEHUS"

JIBmxenue yactuil Beuiecta. uddysus.
BpoyHnoBckoe nBukeHuE
Ypok-uccnenosanue "HabnroaeHue u
00BsicHEHNE OPOYHOBCKOTO IBUKEHUS U
nuppysun”

14

BzanmoeiicTBre YacTHIT BEIECTBA:
HpI/ITfDKeHI/Ie 1 OTTAJIKUBAHUC

15

16

ArperatHble COCTOSIHHSI BEIIECTBA.
Oc00EHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

Mexanunueckoe asrxenue. [1yTs,
TPaeKTOpHsl, IEPEMEILICHHE

17

PaBHOMEpHOE 1 HEpABHOMEPHOE
neukeHne. CKopocTh

18

19

HaxoxeHne ckopocTH, IIyTH U BPEMEHU
IIPY PABHOMEPHOM IPSIMOJIMHEHOM
JBHKEHUH

JlaGopatopHnas pabota "Onpeznenenue

21-27 ceHt

28-4 OKT

12-18 oKt

19-25 ok




CKOPOCTHU PAaBHOMEPHOTO JABHKEHUS"

['paduku npsMOIUHEHHOTO PAaBHOMEPHOTO

20
IBIDKECHUS
21 Pemenue 3amgau nmo reme "Pacuer cpennen
ckopoctu"
Jlaboparopuas pabota "Onpenencaue
22 CpeIHEN CKOPOCTH CKOIBKEHUS OpyCcKa
WJIY [IapUKa M0 HAKJIOHHOM MJIOCKOCTH"
OrtHOoCUTENBHOCTh ABMKCHUS. ClIOKEHUE
23 . 26-1 HoA6
CKOPOCTEH MPpHU NapaJiyieIbHOM JIBHKEHUH
[Tonydenue u ananus rpadukoB
24 3aBUCHUMOCTH MYTH U CKOPOCTHU JABUKCHHUS
OT BPEMCHH
Pemenwue rpaduueckux 3amaad o teme
25 "Mexanuka. PaBHomepHOe
NpSIMOJIMHEITHOE IBUKEeHUE"
26 SIBnenue nHepuUU. 3aKOH UHEPLIUU 2.8 HOSE
B3anmoneincTeue Ten Kak npuyMHa
97 M3MEHEHUs CKopocTH. Macca Tena Kak
Mepa MHEPTHOCTHU TeJia TpH
MOCTYIATEeIbHOM JBUKEHUHU
28 VYpok-uccnenosanue "CpaBHeHUE Mace MO
B3aMMOJICHCTBUIO TEa"
29 IInoTHOCTE BelecTBa 9-15 HoAb
30 JlaGopatopHnas pabota "Onpeznenenue
MJIOTHOCTHU TBEpPAOTrO Tena"
31 Pemenne 3agau mo Teme "Macca Tena. 23-29
IInoTHOCTE BemecTBa" HOAB




Cwmecu u ciiaBbl. [loBepxHocTHas u

32 JTUHEHAas! IIIOTHOCTh
[TonroroBka K KOHTPOJIBHOU paboOTeE 1O
Teme "®u3nKa — HayKa O MPUPOJIE.
33 [TepBoHavanbHbIE cBeIeHUsT 00 ATOMHO-
MOJIEKYJISIPHOM CTPOCHHUHU BELIECTBA.
Mexanuka"
KonrtponsHas padora no reme "®duznka —
34 Hayka o npupoae. [leppoHavyanbHble
CBEICHUSI 00 aTOMHO-MOJIEKYJISIPHOM
CTpOeHuH BelecTBa. Mexanuka" 30-6 gex
35 Cuna. SIBnenue Tsarorenus. Cuna TSxKeCTH
36 N3o0paxenue cui. Pemenue 3amad mo
teme "OnpeaeneHue CUIIbl THKECTH"
37 Cuna ynpyroctu. 3akoH ['yka
38 Bec tena. U3mepenue cui. JluHamoMmerp
Ypoxk-uccnenosanue "Habmonenue 7-13 pek
39 M3MEHEHHSI CKOPOCTHU TIPU
B3aUMOJCHCTBUU TeN"
40 Pemenue 3anay no teme "Cuna
ynpyroctu. Bec tena"
JlaGopatopHnas padora "OnbITHI,
a1 JEMOHCTPHUPYIOIINE 3aBUCUMOCTD 14-20 pek
pacTspkeHus (aedopmariim) NpyKUHbI OT
MIPUIIOKEHHOMN CHIIBI"
42 Cuna tpenus
43 Crnoxxenue cwi. PaBHonelicTBytomas cumna 5107
44 Pemenue 3ampau no reme "CroxeHue cuil. Hex




PaBnonelictByromas cuia”

Permrenue 3agad mo reme

45 " . |
BzaumoneticrBue ten. Cuiabl B MCXaHHUKE

Pemenue 3agau no reme "Cuna tpenus'".
46 Ypok-uccienoBanue 1mo TeMe

"UccaenqoBaHue 3aBUCUMOCTU CHIIBI

TPEHUS OT TUIOMIAJN CONTPUKOCHOBEHUS"

Jlaboparopnas padota "OnbITHI,

JEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHIIBI 28-30 pek
47 TPEHUS CKOJIbKEHHUS OT CHJIBI JABJICHUS U

XapakKTepa CONMPUKACAFOITUXCS

MoBepxHOCTEH"
48 Perienne 3aga4 mo reme

"B3zanmonericreue tei. Cuiiel B MeXaHUKe"
49 KonrtponsHas pabora o Teme

"B3anmopericTre e
50 JlaBneHue TBEPABIX Tel 11-17 aHB
51 Ypok-3kcriepumenT "CriocoObl

ompeieseHus JaBJIeHus TBepaAoro tena'
59 VYpok-uccrnenoBanue "3aBUCUMOCTh

JIaBJICHUS ra3a oT TemrepaTypsl”
53 JlaBieHune »KUAKOCTEH U Tra30B. 3aKOH 18-24 AHB

ITackams
54 [THeBMaTH4ECKHE YCTPOUCTBA
55 3aBHUCHMOCTh JABIICHUS KHUIKOCTH OT

TITyOUHBI

25-31 aHB

56 I'mapocraTuyeckuii napagokc
57 Ypoxk-tipoekT "N3yuenne cooOnaromumxcs




cocyaoB"

Ypok-koudepennus "I uapaBaudeckue

58 "
MEXaHU3MBI
Hcnonb30BaHre BHICOKUX JIaBJICHUI B
59 1-7 des
COBPEMEHHBIX TEXHOJIOTUSAX
60 Pemenue 3agau mo treme "JlaBnenue
JKuakoctu"
61 ATMocdepa 3eMu U IPUIUHBI €€
CYILIECTBOBAHUS
62 ypuOK-I/ICCJ'Ie,I[OBaHI/Ie "IIposiBnenue 8-14 des
neiicTBus atMocepHOro AaBneHus"
63 N3mepenune aTMOCHEpHOTO JaBJICHUS.
OnsiT Toppuuennu
3aBUCUMOCTBH aTMOC(EPHOTO ABJICHHS OT
64 BBICOTHI HaJl ypoBHEM Mops. [IpuGops! st
HU3MEPEHHS aTMOC(EPHOTO JTaBICHUS
15-21 ¢pes
65 Bbapomerp-anepoun. AtmochepHoe
JABJICHUE Ha PA3JIMYHbBIX BBICOTAX
66 BrrrankuBaromias cuiia. 3akoH Apxumesna
67 Pemenue 3apau no reme "3akoH
Apxumena"
Ypoxk-uccienoBanue
68 "JKcrepuMeHTabHOE OOHApYKEHHE
JIEVCTBUS KUAKOCTH U ra3a Ha 1-7 mapt
MIOTPYXEHHOE B HUX TeN0"
JlabopaTtopHas pabota "OnpeneneHue
69 BBITAJIKUBAIOLLEH CHJIBI, JENCTBYIOLIEN HA

T€JI0, IOTPYKEHHOE B )KUJKOCTB"




70

IlnaBanue Texn

JlabGopaTtopHas padora "HccienoBanue

71 3aBHCHMOCTH Beca Teja B BOAE OT 00beMa 8-14 mapt
MIOTPYXKEHHOU B KHUJIKOCTb 4acTu Tena"
12 BoznyxomnaBanue. [InaBanue cynoB
73 Pemenue 3anau mo teme "3akoH
Apxumena. YcinoBus miaBaHus teua"
Pemenne 3agau o teme "JlelicTBue
74 KUJKOCTH U T'a3a Ha IOTPYKEHHOE B HUX 15-21
Teno" mapT
VYpok-npoekT "KoHcTtpyrnpoBanue
75 apeoMeTpa WM JIOAKU U ONpeIeICHUE
rpy30noabEMHOCTH"
[ToaroroBka kK KOHTPOJIBHOM paboTe 1Mo
76 Teme "JlaBieHue TBEPAbIX TN, KUIKOCTEH
" ra3on" 22-28
77 Kontponbnas padota no teme "JlaBnenue mapT
TBEPJBIX T, )KUJIKOCTEH U ra3oB"
78 Mexanunueckasi pabota
79 MoIHOCTE
80 Pemienue 3agad Ha onpeaeacHue pa60TBI u 29-4
MOIIIHOCTH anpenb
81 PaboTa cuitbl TSXKECTH U CUITBI TPEHUS
82 Ypoxk-uccienoBanue "Pacuyér MOIIHOCTH,
pa3BUBaEMOM MpHU MOIBEME IO JeCTHUIIE"
83 IIpocTeie MexaHU3MBI 12-18
84 MowmenT cuibl. [IpaBuio MOMEHTOB anpenb




85

Jlaboparopuas pabota "H3ydenue
MpaBuJjIa pbryara Jyisi OJABHXKHOTO U
HENOABMXHOTO OJIOKOB"

86

87

88

"3o0510TOC MPABUIIO" MEXAHUKHU

Pemrenue 3agad mo treMme "30510T0€E
npaBuiio Mexanuku'" / Beepoccuiickas
IpoBepoyHas pabora

Pemenue 3anay no Teme "PaboTa cuisl
TSDKECTH U CUJIbl TpeHus" / Beepoccuiickas
MpoBepoyHasi paboTa

89

VYpoxk-tipoekt "lIpoexTupoBanue
MIOJINCIIACTOB € 3aJJaHHBIMU ITapaMeTpaMu”

90

91

Ypok-koudepenuus "IIpoctsie
MEXaHU3MBI B OBITY, TEXHUKE, KUBBIX
opranuszmax"

Koaddutment nonesnoro neiicTpust
MPOCTBIX MEXaHU3MOB

92

Jlaboparopnast pabota "Ornpenenenue
KIIJI mogBM>XHOTO M HETIOIBU>KHOTO
610KOB"

93

94

95

Mexannyeckas sHeprus. Kunernueckas u
MIOTEHIMAIbHAS YHEPT U

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUU

Ypok-3KkcriepuMeHT "IKCIEPUMEHTATLHOE
onpeielIeHue U3MEHEHHS] KHHETUYECKOU 1
MOTEHIMATBHON SHEPTUH MPU CKaThIBAHUHU
TeJa M0 HaKJIOHHOM IJIOCKOCTH"

19-25
anpenb

26-2 man

3-9 man

10-16 man




9 [ToaroroBka K KOHTPOIBHOU paboTE MO 1
teme "Pabota u MOIITHOCTh. DHEprus"
97 Konrtponsnas padora no reme "Pabora u 1
MONIHOCTb. DHEeprus"
Pabora ¢ Tekctamu o Teme .
98 1 17-23 mait
"MexaHnueckoe aBrxenue"
99 Pa6ora ¢ Tekcramu o reme "CtpoeHue 1
Belectsa"
100 Pabota ¢ Tekctamu 1o Teme "CHilbl B 1
npupoae”
101 PafSOTa C TEKCTaMH I10 T?Me "I[aBJ:eHI/IC 1 24-26 Maii
TBEPJBIX TEJ, )KUJKOCTEH U Ta30B
102 Pabora ¢ Texkcramu o Teme "DHeprusi. 1
[Ipocteie MexaHu3MbI"
OBLIEE KOJIMYECTBO YACOB I10 102 93

[NPOTPAMME




8 KVIACC

KoanuecTBo 4acoB

Ne Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero
padoThI padoTsbI

OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-

1 KHHETHYECKOW TEOPUHU U X ONBITHBIC 1
MIOITBEPIKICHUS

2 Macca u pa3mep aTOMOB U MOJIEKYT 1

3 Mojenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSHUH BEIIECTBA
Ypok-koHnpepennus "Kpucrannnueckue u

4 amopdusie tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aJIMa3oB"

5 CMauuBaHue ¥ KanWIISIPHOCTD. 1
[ToBepxHOCTHOE HATSXKEHUE

6 TemutoBO€ pacIipeHne 1 CKaTue 1

7 Tennosoe nemwxkenue. Temmeparypa 1
TemnepaTypHbI€ HIKATbI

8 BxoasLLan KoHTponbHas paboTa 1

9 BuyTpeHHsIst sHeprus U crocoOb! e€ 1
U3MCHCHUS

10 Buasl Tennonepenaun 1
VYpoxk-koupepennus "Mcrnonp3oBanue

11 TEIJIOBBIX CBOMCTB BEIIECTB U MATEPUAJIOB B 1
LeJsIX SHeprocoepexeHus "

12 KonunuectBo Tenmnorel. Y aeabHas 1

JlaTa
H3y4eHust

1-6 ceHT

7-13 ceHT

14-20 ceHT

21-27 ceHT

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl




TCIINIOEMKOCTD

13

14

15

VYpoxk-uccinenosanue "[IpoBepka rumnoresbl
JTUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA
KUJKOCTUA B TEPMOMETPUUIECKOMN TPyOKe OT
TeMneparypol"

YpaBHEHHE TEIUIOBOTO OaaHca.
TemrooOMeH ¥ TEIJIOBOE paBHOBECHE.
3axoH Herorona—Puxmana

JlaboparopHas pabota "Hccrnenoanue

SIBJICHHS TETUIOOOMEHA MPU CMENTUBAHUH
XOJIOJIHOW U ropsiyeit BobI"

28-4 oKT

16

Pemenue 3amgau o reme "TenmooOMmeH u
TEIJIOBOE paBHOBecHE"

17

JlabopaTtopHast pabora "Onpeznenenue
KOJIMYECTBA TEIUIOTHI, IIOJTYYCHHOTO BOJION
IIPH TETI0O0OMEHE C HarpeThIM
METaJUIMYECKUM ITWIHHAPOM"

18

19

[InaBnenue u OTBCPJACBAHUC
KPHUCTATNIMYCCKUX BCIICCTB. yIlCJ'II)Hafl
TCIIJIOTA ITJIaBJICHU A

Pemienne 3amad mo Teme "[InaBneHue u
OTBCPACBAHUC KPUCTAJUIMYCCKUX Ten"

20

JlaGopaTtopHast pabota "Onpeznenenue
yIEeTBHOU TEIUIOTHI MJIaBJICHUS JIhaa"

21

VYpok-uccnenoanue "CpaBHeHHE
MPOLIECCOB IJIABIEHUS KPUCTATITNYECKUX
TeJ U pa3MArdeHus pyu HarpeBaHUuU
amop¢HbIX Ten"

12-18 oKt

19-25 oKt




[TapooOpa3oBanue u KOHIEHCALIHSL.

22
Ucnapenue
Kunenue. Y aenpHas Tennora
mapooopa3oBaHus. 3aBUCHUMOCTh

23
TEMIIEPATYPHI KUTICHUS OT aTMOC(HEepHOTo
aBJICHUS

24 Pemenue 3amau o reme "[lapooOGpa3zoBanue
U kumenue"
Ypoxk-uccnegosauue "O0bICHEHNE

p

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBpieHus"

26 HacplieHHbIil 1 HEHACBIEHHBIA ap.
BrnaxnHocTs Bo3ayxa
BitaxxHOCTB BO311yXa 1 €€ U3MEPEHHUE.

27 JlaboparopHuas padota "OnpenencHue 0.5
OTHOCHUTEIILHON BIAKHOCTU BO3ayXa"

28 Pemenne 3amau nmo teme "BiaxkHOCT"
Pemenue 3aga4 v aHanu3 CUTyaluu,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHIEHCAIIMH

30 DHeprus TOTMBa. Y IeJbHas TEIIoTa
CTOpaHHUS

31 [TpuHUIMTIBI PaOOTHI TETJIOBBIX ABUTaTENeH

32 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CTOpaHHUS

33 KII/] TerioBoro aBuratess

34 Pemenne 3agau mo teme "KIIJ] TemoBoro

nsurareis"”

26-1 HoAb

2-8 HoAb

9-15 Hosab

23-29
HOAb6

30-6 pekK




Ypok-koHpepenius "TermioBsie qBUTATETN

3% Y 3aluTa OKpysKaroieu cpeab”

36 TemnoBble MOTEPH B TEIIOCETIX

37 3aK0H COXpaHEHUs W MIPEBPAILCHHS YSHEPTUU
B MEXaHWYECKHUX U TEIUIOBBIX MPOIeccax
[ToaroroBka Kk KOHTPOJIBHOU PabOTE MO TEME

38 "TermoBble aBiacHus. M3MmeHenue
arperaTHbIX COCTOsSIHMI BemecTna'
KontponsHast padora o Teme "TemmoBbie

39 siBNIeHNs. VI3MeHeHne arperaTHbix
COCTOSHUM BemecTna"

40 DnekTpu3anus Tei. J[Ba pona 3apsios
Ypoxk-uccnenosanue "Hccnenopanue

41 Croco0O0B pa3IUYHBIX BEUIECTB
Ha’JIEKTPU30BbIBATHCA"

42 B3anmoneiicTBre 3apsoKeHHBIX TeIl. 3aKOH
Kynona
OnekTpuueckoe nose. HanpsxéHHOCTh

43 anexTpudeckoro noss. [Ipunnun
CYMEPIIO3UIUH IJICKTPUUECKHUX MO

44 Hocwurenu snekTpudeckux 3apsaoB.
DOnemeHTapHbIi 3apsaa. CTpoeHue aToma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOgHMKY, TUITEKTPUKH U
MOJTYTIPOBOTHUKU

47 Vpoxk-koH(pepeHius "InekTpusaius B
MMOBCEIHEBHOM KU3HU"

48 Pemenne 3amad mo Teme "3akoH coXpaHEHUS

7-13 pek

14-20 pekK

21-27 pek

28-30 pek




AIEKTPUUECKOTro 3apsiaa’

DeKTpuyecKuil ToK. ICTOUHUKH

49 1
AIIEKTPUIECKOTO TOKA
VYpoxk-uccinenosanue "MccnenoBanue 1717 ame
50 JEHCTBUSI SJIEKTPUUYECKOTO OIS Ha 1
MPOBOJHUKH U JUAIEKTPUKHU"
o1 DNEeKTPUYECKUM TOK B METaJLIax 1
52 DJIEKTPUUYECKUI TOK B )KMIAKOCTAX U razax 1
53 DJeKTpudecKas Iernb 1 18-24 aHB
54 Cwuiia Toka. AMriepmerp 1
55 DIIEeKTpUUYECKOE HarpsikeHue. BonbTmeTp 1
JlaGopaTtopHas pabota "COopka u
56 UCTIBITAHUE JICKTPUYCCKOH IeTTH 1 5531 ante
MOCTOSTHHOTO TOKa"
57 3aBUCHMOCTH CHIIBI TOKA OT HaIPsHKCHUS. 1
3akoH OMa aJ1d y4acTka 1enu
JlaboparopHnas pabota "HccrnenoBanue
58 3aBUCHUMOCTH CHJIbI TOKa, MPOTEKAIOIIETO 1
4yepes pe3nucTop, OT HAMPSHKEHUS Ha
PE3UCTOPE U CONIPOTUBIIEHMS pe3nucTopa’
59 DIIeKTPUUECKOe COTIPOTUBIIEHUE. Y ICIIBHOE 1 17 ges
COTIPOTHBIICHUE
60 JlabopaTtopHast pabota "Onpeznenenue 1
YAEIBHOIO CONIPOTHUBIICHHS POBOAHUKA"
61 Pemienue 3amgau o reme "DieKTpruecKoe 1
COIIPOTHUBJICHUE. Y ICIbHOE CONTPOTHUBIIEHUE" 8-14 des
62 Pemenne 3amau no teme "3akod Oma" 1




63

IlocnenoBarenbHOE U napaujiCJIbHOC
COCIMHCHUA ITPOBOAHHNKOB

64

JlaboparopHas padota "lIIpoBepka npasuia
CJI0’KEHHUSI HANIPSKEHUN NTpU
MOCJIEIOBATEIILHOM COCTUHEHNUH JIBYX
pe3uctopos"

65

66

67

Penrenue 3amad mo reme
"[locnenoBarenbHOE U NapaICIbHOE
COEIMHEHUS POBOIHUKOB"

JlaboparopHas pabota "IIpoBepka npaBuina

JUTSL CUJIBI TOKA MPU HapasuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

Pemenue 3amgau Ha MMPUMCHCHHEC 3aKOHA Oma

JJIA pa3JIMdHOro COCAMHCHUSA ITPOBOJHUKOB

68

OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE
WCTOYHMKA TOKa. 3aKkoH OMa U1 [IOJIHOH
LEn

69

70

71

Pewmenne 3amau no reme "OJ[C, BHyTpeHHEe
COTMPOTHUBIICHUE UCTOYHUKA TOKA. 3aKOH
Oma 11 Moo enu"

JlaGopatopHas pabota "Onpexnenenne 3/C
U BHYTPEHHETO CONPOTUBIIEHUS! HICTOUHUKA
ToKa"

[IpaBuna Kupxroda

72

73

JlaGopaTtopHnas pabota "I[IpoBepka mpaBu
Kupxroga"

Ypok-uccnenosanue "M3ydyeHne BOJIbT-
aMIIepHBIX XapaKTEePUCTUK HETMHEHHBIX

15-21 ¢es

1-7 mapt

8-14 mapt

15-21
MapT




3JIEMEHTOB"

74

75

Pa6oTa OJIEKTPHUYICCKOI'0 TOKA. MOHIHOCTB
SJICKTPHUYCCKOI'O TOKA

JlaGopaTtopHas pabota "Onpezaenenue

pa6OTBI 1 MOIIHOCTH SJICKTPHYECKOI'O TOKa'

76

3akon [[xoyns-Jlenna. [Torpeburenn
3IIeKTpHUYecKoro Toka. Koporkoe
3aMbIKaHUE

77

78

79

80

Ypok-koHpepenmus "OO0bsICHEHUE U
IMPUHIAIT IIGIZCTBPI?I JOMAaIIHUuX
AJIEKTPOHArpeBaTeIbHbIX IpUOOpPOB"

[TonroroBka K KOHTPOJIBHOU paboTe MO TeMe
"DnekTpuuecKue 3apsaabl. 3apsHKEHHbIE Tela
U UX B3aumoaeucTBus. ITocTOSHHBIN
ANEKTPUIECKUHN TOK"

KonTponbHas pabora o Teme
"DnexTpuyueckue 3apsaapl. 3apsLKEHHBIE Tela
7 X B3auMogeiicTBus. [locTOSHHEBIN
AJIEKTPUIECKUN TOK"

ITocTostHHBIE MarHUTEL. MarHUTHOE I10JI€
3eMIIM U ero 3HauCHHUE JJIA )KU3HU Ha 3emite

81

VYpok-uccnenosanue "M3yuenue
MarHUTHOTO TIOJISI TOCTOSTHHBIX MarHUTOB
pY UX 00BETUHEHUH U Pa3/IeiICHUN.
Busyanuzanus nosst mocTOsTHHBIX
MarHuToB"

22-28
mapT

29-4
anpenb

82

OmneiT OpcTena. MaruuTtHoe mose
JJIEKTPUYECKOr0 TOKa




OneiT AMniepa. MarHuTHOE 110J1€ KaTyILKH C

83 ToKOM. [IpMeHeHne AIeKTPOMaruuToB B
TEXHHUKE

84 Cwiia AMriepa u onpejeneHue e
HarpaBJICHUs

85 Pemenue 3amaud no reme "Cuna Amnepa u
omnpezaeneHue e€ HanpaBiaeHUA"
DNEKTPOABUTATEh TOCTOSIHHOTO TOKA.

86 Hcnonp3oBaHue 35eKTpoaBUrareneii B
TEXHUUYECKUX YCTPONCTBAX U Ha TPAHCHOPTE

87 Bcepoccuiickas mpoBepouHas pabota

88 Bcepoccuiickas mpoBepodHas paboTa

89 JlaGopaTtopHast pabora "N3yuenue aeicTBus
MarHUTHOTO TI0JIsL Ha MTPOBOJIHUK C TOKOM"

90 Ypoxk-koudepennus "[IpakTuueckoe
PUMEHEHHUE AIeKTpoiBUraTenei"

01 JlaGopatopHas pabota "KoHcTpyupoBaHue u
u3ydeHue paboThl NeKTpoBUraTens"”

92 JlaGopaTtopnast pabora "U3zmepenne KI1/]
AJIEKTPOJIBUTATEIHLHON YCTAHOBKH"

93 Omnbitel Dapanes. 3aKOH ANEKTPOMArHUTHOM
nHaykuun. [pasuino Jlenna
VYpoxk-uccnenosanue "HccnegoBanue

94 W3MEHEHUH 3HAYeHHsI U HATlPaBIICHUS
MHIYKIIMOHHOTO TOKa"
Pemenne 3amau mo teme "3akoH

95 AIIEKTPOMArHUTHOU MHAYKIHH. [IpaBuio

Jlenma"

12-18
anpesb

19-25
anpesb

26-2 man

3-9 man

10-16 man




Onekrporerepatop. CriocoObl OTydeHUs

96 1
AIEKTPOIHEPTUU
Ypok-koHpepeHIus "DIeKTpOoCTaHIIUU Ha
97 BO300HOBJISIEMBIX HCTOYHHUKA SHEPTHUU. 1
[Ipo6nemsl sxonoruu. TormuBHBIE
3JIEMEHTBHI U AJIeKTpoMoOomIn"
17-23 mam
98 KoHnTtposnbHast pabora "DneKTpoMarHuTHBIC 1
siBICHUS"
99 Pabora ¢ Texkctamu no Teme "Temnossie 1
siBIeHUS"
Pabota c Texctamu 1o Teme
100 "DneKTpuYecKue 3apsapl. 3apsHKCHHBIC Tea 1
U UX B3aumojencraue"
101 Pa6ota c Texcramu 1o Teme "IlocTosHHBIN 1 24-26 mait
ANEKTPUIECKUHN TOK"
102 PaGora ¢ Tekctamu o Teme "MarHuTHbIE 1
SIBIICHUS U DJIEKTPOMArHUTHAS UHIYKIIHS"
OBIIEE KOJIMYECTBO YACOB I10 102 925

[NPOTPAMME




9 KJIACC

KoanuecTBo 4acoB

Nem/m  Tema ypoka B Konrpoabnsie IIpakruueckue
cero padoThI padoTsbI
Mexanunueckoe ABuxkeHue. MarepuanpHas
1 Touka. CriocoObl onucaHus 1
MEXaHUYECKOTO JIBUKECHUS
5 Cucrema orcuera. OTHOCUTENBHOCTh 1
MEXaHHYECKOTO JIBHKEHUS
3 BekTopHble BETUYMHBI, OTIEPALNH C 1
BEKTOpPaMHU, MTPOCKIIUN BEKTOPOB
4 Panuyc-BekTop MarepralibHON TOUKH, 1
nepeMenieHre Ha MIOCKOCTH
5 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1
6 Pemenue 3amau mo reme "PaBHOMEpHOE 1
MPSIMOJTMHEHOE JIBIKEHME"
HepaBHoMepHOE NpsAMOIUHENHOE
7 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOPOCTb T€Jla TPU HEPABHOMEPHOM
JBUKCHUH
JlaGopatopHnas pabota "Onpeznenenue
3 CpeIHEl CKOPOCTH CKOIBKEHHUs OpycKa 1 1
WJIH JIBIDKEHUS IIAPHUKA TI0 HAKJIOHHOM
MJI0CKOCTH"
9 PaBHOYyCKOpEeHHOE NPSIMOTUHENHOE 1

JIBHKEHUE. Y CKOpEHUE

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl




10

CKopocTh paBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO ABMOKEeHHS. ["paduk
CKOpPOCTH

11

Pemenue 3anay no teme "CkopocTthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
NBUKEHUS"

12

13

[lepemerienue npu paBHOYCKOPEHHOM
MPSIMOJIMHEIHOM JIBHXKCHUU

Jlaboparopuas pabota "OnpeneneHue

YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
NBIKEHUH 110 HAKJIOHHOH II0CKOoCTH"

14

Pemenue 3amau no reme "l[lepemernienue
[IPH PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
IBIKEeHUN"

15

Jlaboparopnas padota "Hccienopanne
3aBUCHMOCTH ITyTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM JIBH)KEHHH 0€3
Ha4aJbHOM ckopocTn"

16

I'paduueckas uHTEpIIpEeTaLIUs YCKOPEHUS,
CKOPOCTH, IPOMJIEHHOIO ITYyTH U
IepeMENIeHUs 1T IPSIMOIMHENHOTO
JABUMKCHU S

17

18

Pemenue 3anau no teme "I'paduyeckas
HMHTEpIIpETALUs YCKOPEHHUSI, CKOPOCTH,
MIPOMIEHHOTO ITYTH U IEPEMEILIEHUS IS
MIPSMOJIMHENHOTO IBMKEHUS "

Yckopenue cBoOoAHOTO nageHus. OMbITHI
lanunes




Pemenue 3anau no reme "Yckopenue

19
CcBOOOIHOTO ITageHus"

20 JIBu>KeHHe Tenna, OpOIIEHHOTO MO/ YTIIOM
K TOPU30HTY

21 Pemenwne 3agau o teme "JIBkeHUe Tea,
OpOIIICHHOTO TI0JT YTJIOM K TOPU30HTY"
Jlaboparopuas pabota "Hccrnenoanne

22 JBUKEHHSI TeJia, OPOIIEHHOTO MO YITIOM K
rOpU30HTY"
Pemenue 3amad mo teme "J[BrkeHue 1Moy

23 NEHCTBUEM YCKOPEHUSI CBOOOIHOTO
nageausa”

24 JIBUKeHHE 110 OKPY>KHOCTH

o5 JInHeliHas 1 yrioBas CKOPOCTb, IEPUOL U
4acTtoTa

26 CKOpOCTh ¥ YCKOPEHHE MPH JIBIKEHUH TI0
OKPYXKHOCTH

97 Pemenue 3anay no Teme "J[BrkeHue mo
OKpYykHOCTH"
VYpok-koupepenius "PacroznaBanue u

28 NpUOIMKEHHOE ONMCAHUE PA3INYHBIX
BUJIOB MEXaHUYECKOTO TBUKCHHS"
[ToaroroBka K KOHTPOIBHOM paboTe MO

29 TeMe "MexaHN4eCKOe IBIKEHNE U
CIOCOOBI €T0 ONHUCaHus"
KonTponbHas pabota mo Teme

30 "MexaHn4yecKkoe OBMKEHNE U CIIOCOOBI €T0

onucauus"




31

IIepBb1it 3ak0oH HbroToHa. BekTop cuibl

Bropoii 3akon HeroToHa.

32 PaBHOpelicTByrOIIAs crita

33 Tpetuii 3akon Herorona. Cynepno3unus
CHUII

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemrenue 3agad mo teme "Cuia
ynpyroctu"
Jlaboparopuas padota "Hccienoanue

36 3aBUCHUMOCTH CHJIBI YIIPYTOCTH,
BO3HUKAIOIIEH B MIPYKHUHE, OT CTENICHU
nedopMaiuu NpyKUHbI"

37 Cuna tpenus. KoagduumenT tpenuns

38 Jlaboparopnas pabota "Onpenenenue
KO3 (HUIIIEHTA TPEHUS CKOJIBXKCHUS"
Jlaboparopnas pabota "HccrnenoBanue

39 3aBUCUMOCTH CUJIbI TPEHUS CKOIbKEHUS
OT CHUJIbI HOPMAJIbHOTO J1ABJICHUS "

40 JIBrKeHUE Ten 10 OKPYKHOCTH 0T
JeMCTBHEM HECKOIBKUX CHJI

41 3akoH bepHyM U nogbEMHas cuiia
KpbLTa
VYpoxk-koHpepenuus "CoBpeMeHHbIE
JieTaTeNbHBIE alapaTkl, CyAa Ha

42 MOABOJHBIX KPBUIbAX, aHTUKPBLIO HA
CKOPOCTHBIX aBTOMOOUISIX. JIBIKEeHHE
1moe3/1a Ha MarHUTHOM Mo yKe"

43 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO




TATOTCHUA

,HBI/I)KGHI/IC TEJI BOKPYT I'paBUTAllHOHHOT'O

44 nenrpa. [lepBas kocMuueckasi CKOPOCTb

45 HeBecomocTs u meperpy3ku

16 PaBHOBeCcue MaTepUaIbHON TOYKHU.
AOGCoOTHO TBEPIOE TEIIO

47 MowmenT cuibl. [TpaBuiao MOMEHTOB

48 Ypok-uccnenosanue "Onpenenenue
LEHTPa TAKECTU pa3IMUHBIX Tea"
Nwmnynee Tena. Mi3Menenue ummynbca.

49 Nmnynbe cuiibl. Yipyroe u Heynpyroe
B3aUMOJICICTBUE

50 3aKOHBI U3MEHEHUS U COXPaHEHUS
UMITyJIbCa

o1 PeaktuBHOE NBHXKEHUE
Pemenue 3ana4 no teme "3akoH

52 COXpaHEeHHS UMITYJbca. PeakTuBHOE
nBIoKeHne"

53 Mexanunueckasi paboTa U MOIIIHOCTb

54 PaboTa cuitbl TsDKECTH, CHITBI YIPYTOCTH U
CHUTBI TPEHUS
JlaGopatopHnas pabota "Onpeznenenue

55 paboTHI CHJIBI TPEHHSI TTPH PABHOMEPHOM
JBYDKEHUH TEJa TI0 TOPU30HTATBLHON
noBepxHoctu"

56 CBs3b 5Hepruu u paboThl

57 JlabopaTtopHas padota "OnpeneneHue

paboThI CHITBI YIIPYTOCTU IIPU MOABEME




rpy3a C UCMOJIb30BAHUEM HEMOJIBHIKHOTO U
MOJBUXHOTO OJIOKOB"

58

59

ITorenumanpHas SHEpPIrust

Kunernueckas sneprus. Teopema o
KHUHETUYECKOU SHEPTUN

60

3aKOH U3MEHEHUSI U COXPAHEHHUS
MEXaHUYECKON IHEPTUn

61

62

63

Pemenue 3amau nmo treme "3aKOHEI
W3MEHEHUS U COXPAaHEHUSI MEXaHUYECKON
sHepruun”

[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMe "B3aumonelcTBre TeI. 3aKOHBI
coxpaHeHus"

KonTponbhas padota no teme
"B3zanMoaercTBHE TEII. 3aKOHEI
coxpaHeHus"

64

KonebarensHoe nemxenne. OCHOBHBIE
XapaKTepUCTHKU KOJIeOaHU: Tepro/,
4acTOTa, aMILTUTY1a

65

MareMaTnyeckuil ¥ py>KUHHBIA
MasTHuKU. JlabopaTtopHas pabora
"UccnenoBanue 3aBUCUMOCTH TIEpUOJIA
KoJIeOaHUH TPy3a Ha HUTH OT JUIWHBI
HUTH"

0.5

66

67

JlabopaTtopHas padota "HcciaenoBanue
3aBHCUMOCTH TIepPHO/Ia KOJIeOaHUH
MPYXUHHOTO MasiTHUKA OT Macchl rpy3a”

FapMOHI/I‘{CCKI/IC KoJieOaHUs




68

JIaboparopHas padora "U3mepenue
paTop p p
YCKOpEHHsI CBOOOTHOTO TaeHus"

69

70

3aryxatomue Konebanus. BeiHyx1eHHbIC
Konebanus. Pezonanc

[IpeBparieHue 3Hepruu Ipu
KOJIe0aTeIbHOM JIBUOKCHUU

71

VYpok-uccnenosanue "lIpoBepka
HE3aBUCHMOCTH MIEPUOJIa KOJIeOaHMit
rpy3a, NOJBEIICHHOTO K JICHTE, OT MacChl

rpy3a"

72

MexaHn4ecKkne BOJIHBIL: IPOJOJIbHBIE U
IIOIIEPEYHBIE

73

74

CBolicTBa MEXaHHYECKUX BOJH. JlnuHa
BOJIHBI U CKOPOCTH €€ paclpOCTPaHECHUS
Ypok-uccnenosanue "HabmroneHue

uHTepepeHInu 1 TudpPaKIuy BOJIH Ha
MMOBEPXHOCTU BOJBI"

75

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEpJOM Tene. CelicMuyeckue
BOJIHBI"

76

77

3Byk. Pacnipoctpanenue u otpaxeHue
3ByKa
Pemenue 3agau no reme "3ByK"

78

Ypoxk-uccienoBanue
"DKcnepuMeHTaNIbHOE OIpeieJIeHHE
TPAHMI] YaCTOTHI CIBIIIUMBIX 3BYKOBBIX
KoJieOaHui"

79

I'poMKOCTB 3ByKa M BBICOTA TOHA.




AKYCTHYECKHI pe30HaHC.

Ypok-uccnenosanue "Habmronenue u

80 00BsICHEHHE aKyCTHYECKOT0 pe3oHanca"
Nudpas3syk u ynerpassyk. Kondepenmus

81 "Ucnonp30BaHKe yIbTPa3ByKa B
COBPEMEHHBIX TEXHOJOTHX"

82 DNIEeKTPOMArHuTHOE IOJe U
ANEKTPOMArHUTHBIE BOJHBI

83 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJTH
Ypok-kouhepennus "[lkana
ANEKTPOMArHUTHBIX BOJH. Mcronb3oBaHue

84 AIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM
cBs3u. Paguonoxkarus. KocMuueckas cBs3b

85 Pemenue 3a1ay Ha onpe/esieHne 4acTOThI
Y JJTUHBI SJIEKTPOMArHUTHOM BOJTHBI

86 DneKTpoMarHuTHasi IpUpoa CBETa.
CxopocTs cBeTa

87 BosiHOBBIE CBOlICTBaA CBETA:
uHTepdepeHus u qudpaKims

88 JlyueBas Mozienb cBeTa U TeOMeTpUYecKas
ontuka. VicTouHuku cBeTta

89 [IpssMonrHENHOE pacIIPOCTPAHEHHE CBETA.
3armenus Connia u JIyHsl

90 3akoH oTpaxxeHus cBeTa. [1nockoe 3epkano

01 [TocTpoenue n3obOpaxkeHuH,
c(hOPMHUPOBAHHBIX 3€PKATIOM

92 [Ipemomitenne cBeTa. 3aKOH MPETOMIICHHS




cBera. IlomHoe OTPAKCHUC CBCTA.

JlaGopaTtopHas pabora "VccienoBanue
3aBHCUMOCTH yTJa MPEJIOMJICHHS OT yriia

93 a/ICHUS] CBETOBOTO JIy4a Ha TPaHUIIE
«BO3YX-CTEKIIO»"

94 VYpoxk-uccienopanue "AHanu3 u
00BSCHEHHE ONTUYECKOT0 MUpaxa'
Ypok-konpepenuus "Mcnoab3oBanue

95 MIOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

96 Jlun3a, X0 Ty4el B JIMH3E

97 ®dopmysa TOHKOH JIMH3BI
Jlaboparopuas pabota "Onpenencaue

98 (hOKYCHOTO paCCTOSIHUS M ONITHYECKOMN
CHJIBI COOMpArOIIICH JTMH3BI"

99 [Tonydenne n300paxxeHui ¢ TOMOIIbIO
coOuparoiel U pacCeMBaOIICH JTNH3
Ypok-kounpepenuus "Ilpunuun gecTBus

100 OINITUYECKUX MPUOOPOB (MUKPOCKOII,
Teneckor, ¢potoanmnapar)"

101 I'ma3 kak ontuyeckas cucTemMa.
ban3opykocTh U AaTbHO30PKOCTh
Pa3noxxenue 6enoro ceera B CEKT.

102 Omnertel HetoTona. Croxxenue
CTIEKTpPAJIbHBIX IBETOB. Jluicriepcus cBera
VYpoxk-npaktuky™m "Habmtonenue u

103 00BSICHEHHUE OIBITOB TIO PA3JIOKCHHIO

6enoro ceera B cnektp. [lonyuenue




0eoro mBeTa Mpu CI0KEHUU IIBETOB"

OmnbiTel Pe3epdopaa u uranerapHas

104
MOJIENb aToMa
[Tocrynatel bopa. Moaens aroma bopa.

105 Hcnyckanue u MorionieHne cBera
aTOMOM.

106 KBantsl. JIuneiuarbie criekTpsl
Ypoxk-mipaktukym "Habmtonenue

107 CIUIOIIHBIX U JMHENYATHIX CIIEKTPOB
U3JIy4yeHUs U UcIycKaHus"

108 PannoaktuBHOCTH. Anb(a-, OeTa- u
raMma-u3InydeHus

109 Crpoenue atomHoro siipa. Hykinonnas
MOJI€TIb aTOMHOTO sijipa

110 PannoaktuBHele npeBpanieHus. Mzoronsl

111 Ilepuon nonypacnana
VYpok-koHpepennus "JleiicTBue

112 PalMOAaKTUBHBIX M3JIyYECHUH HA )KUBBIC
OpraHMU3MBbl. 3alUTa OT PaAMOAKTUBHOIO
n3nyyeHus"

113 SnepHble peakuuu. 3aKOHbI COXpaHEHUS
3aps7I0BOIO U MacCOBOT'O YHCET

114 DOHeprust cBA3M aTOMHBIX sjiep. CBs3b
Macchl U SHEPrUu

115 Pemenue 3agau no reme "AnepHeie
peaknuu. JHeprus cBs3u"

116 Peakuuu cunTe3a U JeneHus saep.

Ucrounuku sueprun CosHIA U 3BE3NT




Ypok-koudepenmus "Anepras

117 SHEPTeTUKA. DKOJOTUUECKHE MPOOIICMBI
SIICPHOM YHEPTeTUKH"
[ToaroroBka K KOHTPOJIBHOU paboTe MO

118 teme "Konebanus v BotHbl. CBETOBBIE U
KBaHTOBBIC SBJIICHUS"
Kontponbnas padota nmo teme "Konebanus

119 ¥ BOHEL. CBETOBEIC U KBAHTOBBIC
sBIeHU"

120 Pemrenue pac4yeTHBIX IO TEMeE
"MexaHnueckoe IBrxenue"

121 Pemenne pacdeTHBIX U KAY€CTBEHHBIX
3azad4 mo reme "Bzaumoneiictsue ten"
Pemenne pacdeTHBIX U KAY€CTBEHHBIX

122 3a/1a4 1o TeMe "3aKOHBI COXPAHCHUS
SHEPruM U UMIlysbca'"

123 JlaGopaTopHble pabOThI 110 TeMe
"MexaHndeckoe ABMKeHHe"

124 JlabopaTtopnbie pabOThI 1O TEME
"B3zanmonencTBue Tema"

125 Jlabopartopusie paboTsl o Teme "IIpocTeie
MeXaHHU3MbI"

126 Pemennie pacueTHBIX M Ka4eCTBEHHBIX
3a1a4 o reme "Tennossle nponeccs”

127 Pemennie pacueTHBIX M Ka4eCTBEHHBIX
3aja4 1o Teme "Braxuocts"

128 Pemenne pacueTHBIX M Ka4eCTBEHHBIX

3amad o teme "KIIJ[ TermoBsix




nBuraresieir"”

Pemenne PaCUYCTHBIX U KaUCCTBCHHBIX

129 3a/1a4 1o TeMe "3aKOHBI IOCTOSTHHOTO 1
TOKa"

130 Pemennie pacueTHBIX U Ka4eCTBEHHBIX 1
3aga4d no teme "KIIJ[ snekTpoycranoBok"

131 Jlaboparopubie paboOThI 110 TeMe "3aKOHBI 1
MOCTOSIHHOTO TOKA"

132 JlaboparopHbie pabOTHI 110 TEME 1

"CseroBbI€ gBieHUA"

133 Pabora ¢ Tekcramu o teMe "3aKOHBI 1
COXpaHEHUs B MeXaHUKe"

PaGota ¢ Tekcramu no teme "Kosiebanus u

134 " 1
BOJIHBI
PaGora ¢ Tekcramu o teme "CBeTOBBIE

135 .\ 1
SIBJICHUSA

136 Pabora ¢ Texcramu o teMme "KBaHToBas u 1
sanepHas Gpusmnka"

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 136 3 245




ITPOBEPSIEMBIE IPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O

7 KJIACC

Kon
MPOBEPSEMOro
pe3yJbTara

11

1.2

OBHLIEI'O OBPA30BAHUA

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa30BaHUs

HCII0JIB30BAaTh U3YYCHHBIC ITIOHATUS

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

1.3

pacno3HaBaTb  IPOSIBJIEHWE  M3YYEHHBIX  (U3WYECKUX  SBJICHUM B
OKpYXKarollleM MHUpE, B TOM 4YHclie (U3NYECKUE SBICHUS B MPUPOJE, MPHU
S9TOM TEpeBOAUTHh TMPAKTUYECKYIO 3aJady B Yy4eOHYIO, BBIACIATH
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3UUECKUX SIBICHUN

14

ONMCHIBATh M3YyYEHHBIE CBOICTBa Tel U (PU3MUECKHE SBIICHUS, HCIONb3Ys
¢usznyeckue  BEIWYMHBI, TPU  ONUCAHUM MpPaBWIBHO  TPAKTOBATh
(Gu3nUecKnuil CMBICT MCIIOJIb3YEMbIX BEIUYMH, UX 0003HAYEHUS U €UHULIBI
(GU3MUecKUX BEJIWYMH, HAXOAUTh (OPMYJbI, CBS3bIBAIONINE JTAHHYIO
¢u3nUecKyr0 BEIMYMHY C JPYTMMH BEIMYUHAMHU, CTPOMTH TIpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYMH

1.5

XapaKTECPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘~IGCKI/I€ ABJICHUSA W MPOLECCCHI,
HCIIOJIb3Ys HN3YUCHHBIC 3aKOHHBI, npu 9TOM JdaBaTb CJIOBCCHYIO
(I)OpMYJ'II/IpOBKy 3aKOHa U 3alUCbIBATh €TO0 MAaTCMATUYCCKOC BBIPAKCHUC

1.6

00BACHATH (PU3HUECKUE SABJICHUS, IPOLECCH U CBOMCTBA TeJl, B TOM YHCIE U
B KOHTEKCTE CUTYaIMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYMNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHNE U3 | — 2 TOTHYecKux
IaroB C omnopoil Ha 1 — 2 M3y4eHHBIX CBOMCTBA (U3NYECKUX SBICHUH,
(U3UUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemiate pacdy€THble 3agayd B | — 2 AEHCTBUS, HMCHOJB3YSA 3aKOHBI U
dbopMysbl, CBsA3bIBatONMe (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUS 3ajlaud 3allMChIBaTh KPATKOE YCIIOBUE, MOJCTABIATH (hU3HUECKUE
BEJIMYMHBI B (OPMYNIBI M TPOBOAUTH PACUEThI, HAXOIUTHh CIPABOYHBIE
JTaHHbIe, HEOOXOAUMBIE Ul PELICHHs 3a/1ay, OLEHWBATh PEAMCTHYHOCTh
MOJYYeHHOM (PU3NYECKON BETUUHUHBI

1.8

pacrno3HaBaTh MPOOJEMBbI, KOTOpPHIE MOXXHO pEIIUTh MpPH MOMOIIU
bu3NYECKUX METOOB, B ONMMCAHUHU HCCIEAOBAHUS BBIACIATH MPOBEPSEMOE




IPEII0JIOKEHNE (TUIIOTE3Y), Pa3IuyaTh U UHTEPIPETUPOBATH MMOITYYEHHBII
pe3yibTaT, HaXOAWUTh OIIMOKM B XOJ€ OIBITA, JAeJaTh BBIBOABI IO €ro
pesynbpTaTam

1.9

IPOBOJUTH OMBITHI IO HAOIIOIEHUIO (PU3UUECKUX SBICHUN MU (PU3UIECKUX
CBOWCTB Ten: (hOPMYJIHPOBATH IMPOBEPSIEMBbIC MPEAIOI0KECHUS, COOMPATh
YCTAHOBKY W3 MpPEIOKEHHOT0 000pyIOBaHUs, 3aIUCHIBATh XOJI OIbITa U
(bOpMyIHpPOBATH BHIBOBI

1.10

111

BBIMOJIHATh TPSMBIE HW3MEPEHUST C UCIOJb30BAaHHUEM AaHAJIOTOBBIX H
UPOBBIX MPHOOPOB, 3aMUCHIBATh IOKa3aHUS MPHUOOPOB C yUETOM
3aJJaHHOH a0COIIOTHOM MOTPEUTHOCTH U3MEPEHUI

MPOBOAMTH MCCIEAOBAHNE 3aBUCUMOCTU OAHOW (PU3UUECKOW BEIUYMHBI OT
JpYyrol ¢ MCHOJIb30BAaHUEM MPSIMBIX M3MEpPEHUH, Y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOIro  HCClIEOBaHUs, coOuparb YCTAaHOBKY U
BBITIOJIHATh HM3MEPEHHS, CIEAysl MPEeUIOKEHHOMY IUIaHy, (DUKCHPOBAThH
pe3yabTaThl TONYYEHHOW 3aBHCHMOCTH (DM3WYECKHX BEIWYMH B BHUJIC
NPEUIOKEHHBIX TabnuI M rpaduKoB, JENaTh BBIBOJBI IO pPE3ylbTaTam
UCCJIEI0BAHMS

1.12

IPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (U3WYECKHX BEIMYUH, CIEIys
IPEUIOKEHHOW WHCTPYKLUMU: IPU BBIIOJHEHUM HW3MEpPEHUil cobupaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M  BBIYMCIIATH 3HAYEHUE HCKOMOM
BEJINYUHBI

1.13

1.14

1.15

1.16

coOnroaaTh MpaBuia TEXHUKH O€30MacHOCTH Mpu padoTe ¢ J1abopaTopHbIM
000opyI0BaHEM

yKa3bplBaTh NPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB,
XapakTepu3oBaTh MPUHLUIBI  JEHCTBHS  M3yYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C MOMOILBIO UX OMMUCAHUS, UCHOIb3Yys 3HAHHS O
cBOMcTBax (h)M3MUECKUX SIBJICHUM M HEOOXoIuMble (hU3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH

OPUBOANUTH  NpUMEpHl  (HAXOAUTh  HMH(oOpMAIMIO O  NpuUMepax)
NPAaKTUYECKOTO HCMOIb30BaHUS (U3NYECKUX 3HAHUM B TIOBCEAHEBHOM
XKHU3HU Ui oOecriedyeHus: 0€30MacHOCTH MpU OOpalleHuu ¢ mpudopaMu M
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 37I0POBbsSI M COOIOIEHUSI HOPM
9KOJIOTHYECKOTO MOBEACHUS B OKpYXAIOLIeH cpene

OCYIIECTBIISATh OTOOpP HMCTOYHHKOB WHpOpMaimu B ceTu VHTepHET B
COOTBETCTBUU C 3a/IaHHBIM MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAaHUM W NOYTEM CpPaBHEHUSI PpA3JIMYHBIX HCTOYHMKOB  BBLACIATH
nH(pOpMaIio, KOTOpas SIBISIETCS MPOTHBOPCUYMBONMUIN MOXKET OBITh
HEJIOCTOBEPHOMU

1.17

HCIIOJIB30BAaTh IMPU BBIIIOJIHCHUU y‘-IGGHBIX 3az[aHm"1 HayUYHOIIOMYJIAPHYIO
auTepaTypy (pU3MUEecKoro coaepiKaHusl, CIIPAaBOYHBIE MAaTEPHAIIBI, PECYPCHI
CEeTHu I/IHTepHeT, BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBAaHUA TCKCTAa,
npeoOpa3zoBaHusi HHOPMAIIMK U3 OJTHON 3HAKOBOW CHCTEMBI B JAPYTYIO




1.18

1.19

CO31aBaThb CO6CTB€HHBI€ KpaTKUC NHCbMCHHBIC U YCTHBIC COOGH.[GHI/ISI Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(OpPMAIMHU (PUINYECKOTO COAEPIKAHUS, B TOM
yHclie MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUs O pe3yabTaTax MPOEKTOB WIIN
y4eOHBIX HCCIEI0BAaHUM, MPU 3TOM TI'PaMOTHO HMCHOJIb30BaTh HU3yYCHHBIN
NOHSATUMHBIN ammapar Kypca (U3HKH, CONPOBOXKIATh BBICTYILICHUE
Mpe3eHTaunuen

IIpyU BBINIOJTHCHHUN y‘Ie6HHX IMIPOCKTOB H I/ICCJ'IC,[[OBaHI/Iﬁ pacupeacisaTb
0053aHHOCTH B rpymnmn€ B COOTBETCTBUM C IIOCTABJICHHBIMU 3aJadaMu,
CJICAUTh 3a BBIIIOJIHCHHEM IIJIaHA HCﬁCTBHﬁ, aJICKBAaTHO OLCHHUBATHb
COOCTBEHHBIH BKJIaJg B JCATCIIBHOCTD I'pyHIIbI, BBICTPAUBATDH
KOMMYHUKATUBHOC B331/IMOI[CI>1CTBI/IG, YUUTBIBAsA MHCHUEC OKPYXKAIOIIUX

8 KVIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

11

1.2

1.3

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'0 001ero 00pa30BaHUs

HCIIOJBb30BaTh MMOHATHA

pa3ianyaTh SBJICHUS 10 ONMCAaHUI0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE
pacno3HaBaTh  IPOSIBIEHWE  M3YyYEHHBIX  (U3WYECKUX  SBICHUM B
OKpY’KalollleM MHUpe, B TOM 4uclie (U3NYECKue SIBICHUS B NPUPOAE, NpU
9TOM NEpeBOJUTh TNPAKTUUYECKYIO 33Jady B Yy4eOHYI0, BBIICIATh
CYIIECTBEHHBbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUMN

14

1.5

ONMCHIBATh M3YyYEHHBIE CBOICTBAa Tel U (PU3MYECKHE SBIICHUS, HCIONb3Ys
¢usznuyeckue  BEJNWYMHBI, TPU  ONUCAHUM MPaBWIBHO  TPAKTOBATh
¢u3nUecKuil CMBICT HCIIOJIb3YeMbIX BEIUYMH, OOO3HAYEHHS W €TUHHIIBI
¢u3nUecKuX BEJIWYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIOLIME JIAHHYIO
¢u3nUecKyro BEIMYUHY C JPYTMMH BeIMYHMHAMHU, CTPOHUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH

XapaKTEpHU30BaATh CBOMCTBA TCII, (1)I/ISI/IT-IGCKI/I€ ABJICHHUA W IIPOLECCHI,
HCIIOJIb3YA HN3YUCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBCCHYIO
(I)OpMYJ'II/IpOBKy 3aKOHa U 3aIlUCbIBATh €0 MAaTCMATHYCCKOC BbIPAKCHUC

1.6

OOBSACHATh (PU3WYECKUE MPOLIECChl M CBOWCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHTyaluil NPAaKTUKO-OPHEHTHPOBAHHOI'O XApPAKTEpa: BBIABIATH
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 | — 2 TOTHYecKux
IaroB ¢ NOMOMIBI0 1 — 2 W3ydeHHBIX CBOMCTBAa (DU3MUYECKUX SIBJICHUH,
($U3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

peumatb pacy€éTHble 3a7ayd B 2 — 3 JEWCTBHUA, HUCIOJIb3YS 3aKOHBI M
dbopMynbl, CBs3bIBalONIME (PU3MUYECKHE BEIMYMHBI: Ha OCHOBE AaHAIN3a
yCIIOBUSL 33/1aydl 3alKChIBaTh KPaTKOE YCIOBUE, BBISBISATH HEIOCTATOK




JAHHBIX IS peIleHWs 3a/auyd, BBHIOMpATh 3aKOHBI MU (HOpMYIIHI,
HeoOXoauMble JUIsl €€ pelleHMs, NPOBOJAUTh pacuéTbl U CpPaBHUBATb
HOJy4EHHOE 3HaYeHHEe (PU3NYECKOM BETMUMHBI C U3BECTHBIMU IaHHBIMU

1.8

pacrio3HaBaTb MpPOOJEMBI, KOTOpPBIE MOXHO pELIMTh MpPHU MOMOIIU
($U3NUECKUX METOJIOB, HWCHOJIb3Yys ONHUCAHHE WCCICIOBAHUS, BBLICIATH
IIPOBEPSIEMOE  IPEANOIOKEHUE, OLEHUBAaTh IPABWIBHOCTb  MOpPSAKA
IIPOBE/ICHUS UCCIIEJOBAHU, JIeJIaTh BBIBOJIbI

1.9

IPOBOJUTH OMBITHI IO HAOIIOIEHUIO (PU3UUECKUX SBICHUN M (PU3UIECKUX
CBOWCTB Ten: (hOPMYJIHPOBATH IMPOBEPSIEMBbIC MPEAIOI0KEHUs, COOMPATh
YCTAHOBKY M3 IPEIUIOKEHHOTO0 OO0OpYIOBaHUS, OMUCHIBATH XOJl ONBITA U
(GbopMyIUPOBATh BHIBOIBI

1.10

111

1.12

1.13

BBINOJIHATH MPSIMbIE U3MEPEHUS C UCIOJIb30BAHUEM aHAIOTOBBIX NMPHOOPOB
U JTATYNKOB (PM3MUECKUX BEJIWYHMH, CPAaBHUBATH PE3YJIbTAThl M3MEPEHH C
y4€TOM 3a/1aHHOI a0COJIFOTHOMN MOIPENIHOCTH

HIPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIWYMHBI OT
JpYyroi ¢  HCIHOJIB30BAHUEM  IPAMBIX  M3MEPEHUH:  IUIAHUPOBATH
UCCIIeIOBaHUEe, COOMpaTh YCTAaHOBKY M BBINOJHATH H3MEPEHUs, CIenys
IPEUIOKEHHOMY  IUIaHy,  (UKCUPOBaTh  Pe3yJbTaThl  IOJYYEHHOUN
3aBHCUMOCTH B BUJI€ TaOJIUI U TPa(UKOB, JENaTh BBIBOJBI 110 Pe3yIbTaTaM
UCCIICJOBAHMUS

IPOBOJIUTh KOCBEHHbIE H3MEPEHHUs (U3UUYECKUX BEIUYHMH: IUIAHUPOBAThH
U3MEpEeHHs,, CcOoOMpaTh  AKCHEPUMEHTAJIbHYIO  YCTaHOBKY,  CIEIys
NPEJI0KEHHOW UHCTPYKIUH, U BBIYUCIISATH 3HAUEHNUE BEITMUNHBI

COOJIFO/IaTh MpaBHJIa TEXHUKH 0€30IaCHOCTH TPHU paboTe ¢ JTabOpaTOPHBIM
o0opynoBaHrEeM

1.14

XapaKTepu30BaTh NPUHLMUIBI  JEHCTBUS  HW3YYEHHBIX MpPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIOPOM HA MX OINHCAHMS, UCIONB3Ys 3HAHUSA O
cBOWcTBaX  (U3MYECKUX SBJICHUH M  HeoOXonumble  (puznueckue
3aKOHOMEPHOCTHU

1.15

pacno3HaBaTb IMPOCTBIC TEXHUYCCKUEC yCTpOfICTBa H HU3MCPUTCIBbHBIC
HpI/I60pH Imo CxeéMaM H CXEMATHYHBIM PUCYHKAM, COCTaBJISATh CXCEMBI
OJICKTPUICCKUX uenef/'l C OCJICA0BATCIbHBIM n mapajICJIbHbBIM
COCAUHCHUCM JJICMCHTOB, pa3jndad YCIIOBHBIC 0003HAYCHHS DIIEMCHTOB
SJICKTPHUICCKUX ueneﬁ

1.16

OPUBOIUTH  NHpuUMepbl  (HaxoAuTh  WHGOpMaLMI0O O  IpUMepax)
MPAKTUYECKOTO MCIONb30BaHUs (U3NYECKUX 3HAHUW B IOBCEIHEBHOM
KU3HU 1 ofOecriedeHus 0e30MacHOCTH MpU OOpallleHUuH ¢ MpudbopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 37J0POBbs M COOIIONEHUSI HOPM
HKOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOIIEH cpefie

1.17

OCYIIECTBIIATh MOUCK HH(MOpMaUUK (UINYECKOTO COAEPKAHUS B CETH
NHTepHeT, Ha OCHOBE UMEIOUIMXCA 3HAHUW MW MYTEM CpaBHEHUS
JOTIOTHUTEIBHBIX UCTOYHUKOB BBIICNIATh UH(OPMALIHMIO, KOTOPas SABIISETCS




IPOTHBOPEYMBON MIIM MOXKET OBITh HEZOCTOBEPHOM

1.18

1.19

UCIIOJIb30BaTh MPU BBINOJHEHUU Y4YE€OHBIX 33JaHUN HAYYHO-TOMYJISIPHYIO
auTepaTypy (pU3MUECKOro coaepIKaHHsl, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
CCTU I/IHTepHeT; BJIaACTh HpI/IéMaMI/I KOHCIICKTUPOBAaHUA TCKCTa,
npeoOpazoBanus HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO

CO371aBaTh COOCTBEHHBIC MHCHbMEHHBIE M KpPAaTKHE YCTHBIE COOOIICHHS,
0000mas wHGOPMAIMIO W3 HECKOJBKUX HMCTOYHUKOB (PU3UUYECKOTO
COJIepKaHUsl, B TOM YUCJIE MMyOJIMYHO MPEACTABISATh PE3yAbTaThl IPOSKTHOMN
WA UCCIICJIOBATEIILCKOM NEATEILHOCTH, TIPU 3TOM IPaMOTHO HCIOIh30BaTh
U3yYCHHBI TOHATUHHBIN ammapar Kypca (U3HMKH, CONPOBOXKIATH
BBICTYIUICHHE IIPE3CHTALMEN

1.20

9 KJIACC

Kon
NMPoBePsSIEMOro
pe3yJbTara

11

1.2

1.3

IpU BBIOJIHEHUU YYEOHBIX TPOEKTOB M HCCIEAOBAaHUN (U3HUECKUX
IIPOLIECCOB paclpeAesaTh OOS3aHHOCTM B TpYIIE B COOTBETCTBUU C
MOCTaBJIICHHBIMU 3aJla4aMU, CJIEAUTH 3a BBIIIOJHEHUEM IUIaHA JCHCTBHU U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKJA] B
JIEATEIIbHOCTh TPYIIIbI, BEICTPAaUBaTh KOMMYHHKATHBHOE B3aWMOJICHCTBHUE,
MPOSIBIISS TOTOBHOCTD pa3peniaTb KOH(PIUKTHI

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOIH MPOrPaMMbl OCHOBHOT'0 0011Iero 00pa30BaHUs

HCIIOJIB30BAaTh U3YYCHHBIC ITIOHATUS

pa3invaThb ABJICHUA 110 OIMMCAHUIO UX XapPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOUIUX JaHHOC (I)I/ISI/ILICCKOG SIBJICHUC

pacrio3HaBaTh  NpPOSBIEHUE  U3YYCHHBIX  (PU3MUECKHX  SBICHUH B
OKpY’KalollleM MHUpe, B TOM 4uclie (U3UYECKUe SIBICHHUS B MPHUPOJIE, MPH
TOM TIEPEeBOJAUTH MPAKTHUECKYI0 3ajady B y4yeOHYI0, BBLIETATH
CyIIIECTBEHHBIE CBOMCTBA (IMPU3HAKK) (PU3HUECKUX SBICHUIN

14

ONKCHIBATh M3YyUEHHBIE CBOMCTBA Tel M (PU3MYECKHE SBIICHUS, HCIOIb3Ys
¢usznueckue  BENWYMHBI, TPU  ONUCAHUM MPaBWIbHO  TPAKTOBATh
(¢u3uUecKUil CMBICT HCIIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHHUS U EJUHMIIBI
¢u3nUecKuX BEJIWYMH, HAXOAUTh (OPMYINbI, CBS3BIBAIOLINE JIAHHYIO
¢u3nUecKyro BEIMYMHY C JPYTUMH BEJIMYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEIUYHH

1.5

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHHUS M MPOLECCHI,
UCIIONIb3Ysl  W3YYEHHBIE 3aKOHbI, MpPH ATOM JIaBaThb  CJIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3alMCHIBATH €T0 MATEMATHYECKOE BBIPAKCHHE

1.6

OOBSACHATh (U3WYECKUE MPOLIECChl U CBOWCTBA Tel, B TOM 4YHCIE U B




KOHTEKCTE CUTYyalluil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISBISATH
MPUYHHHO-CJICACTBEHHBIC CBS3H, CTPOUTH OOBSICHEHNE U3 2 — 3 JIOTHYECKUX
[IaroB ¢ TOMOIIBI0 2 — 3 HW3y4YEHHBIX CBOWCTBA (DU3UUYCCKUX SIBJIICHHHA,
(bU3HYEeCKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

1.8

1.9

1.10

pematb pacu€THble 3amaud (OmUparouIMecs Ha cuctemMy u3 2 — 3
YPaBHEHHMIA), MCIIONB3YsI 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PH3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHaJIM3a YCIOBMS 3aJa4d 3allAChIBaTh KpPaTKOE
YCIIOBHE, BBIABJIATH HEAOCTAIOLIME WIM W30BITOYHBIE JaHHbBIC, BbIOUPATh
3aKOHBI U (OpPMYJIbl, HEOOXOAUMBIE JJIsl PELICHMs], IPOBOJUTH PACUEThl U
OLIEHUBAThb  PEAIMCTUYHOCTh  IIOJIyYCHHOTO  3HAYEHHUA  (PU3UUECKOM
BEJIMYUHBI

pacrio3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXHO PEIIMTh MPHU MOMOIIU
(U3NYECKUX METOJIOB, HCIIONB3Yysl OINKCAHUE WCCICIOBAaHUS, BBLICIATH
NpOBEPSEMOE  TPEINOI0KCHNUE, OICHUBATh MPAaBUIBHOCTh  MOPSIKA
NPOBEICHUS  WCCIICAOBAHMS, JIeJaTh  BBIBOJBI,  HMHTEPIPETUPOBATH
pe3yNIbTaThl HAOIOACHUN U OIIBITOB

IPOBOJUTH ONBITHI MO HAOIIOEHUIO (PU3HUECKUX SBICHUN WM (PU3NUECKUX
CBOWCTB Te€JI: CaMOCTOATENBHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOIO
Habopa 00opynOBaHMs, ONHUCHIBATb XOJ OIBITAa U €ro pe3ysbTaThl,
(bopMynHpOBaTh BHIBO/IBI

NPOBOJUTH TP HEOOXOAMMOCTH CEPHIO NPSIMBIX W3MEPEHUH, ONpeness
cpeaHee 3HAYeHHE H3MepseMoil BeludMHbl ((POKYyCHOE paccTOsHUE
cobuparonieid  JUH3bI), OOOCHOBBIBaTb BBIOOpP crocoba HU3MEpEeHUs
(M3mMepHTEIBHOTO MPHOOpa)

1.11

IPOBOAMTH  HUCCIIEJJOBAHME 3aBUCUMOCTEH (U3MYECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHHI: IJIaHUpPOBaTh MCCIIEI0BaHUE,
CaMOCTOSITENIFHO ~ COOMpaThb  YCTAHOBKY, (PUKCHpOBAaTh  pe3yJabTaThl
NOJYYEHHOM 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJAE TaOJIUIH
rpauKoOB, JeNIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEOBAHUS

1.12

IMPOBOAWUTE KOCBCHHBIC HW3MCPCHUA (bl/ISI/I‘—IeCKI/IX BCJIIMYHH: ITJIAHUPOBATH
HU3MCPCHUA, COGI/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY H BBbIIIOJHATH
HU3MCPCHUSA, CICAYA HpeHHOH(CHHOﬁ HUHCTPYKIIMHU, BBIYUCIIATH 3HAYCHHC
BCJIIMYMHBI U AHAJIM3UPOBATH IMOJIYYCHHBIC PE3YJILTATHI C y‘-IéTOM 3aJlaHHOH
MOrpeIIHOCTU I/ISMepeHI/Iﬁ

1.13

coOnroaaTh MpaBuja TEXHUKU O€30MacHOCTH Mpu padoTe ¢ J1abopaToOpHBIM
o0opynoBaHuEeM

1.14

pa3ianyaTh OCHOBHBIE TMPU3HAKM M3YyYEHHBIX (U3UYECKUX MOJEIIeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TEJIO, TOUYECYHBIH HCTOYHHMK
CBETa, JIy4, TOHKAas JINH3a, IUIaHETapHAasi MOJENIb aTOMa, HYKJIOHHAas MOJIEIb
aTOMHOT0 SApa

1.15

XapakTepu3oBaTh MPUHLUIBI  JEHCTBHS  W3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HAa MX ONMCAHMS, UCIIOIb3YS 3HAHUA O




CBOWCTBaX  (U3MYECKUX SBJICHUH M  HeoOXonumble  (hU3MUYECKHE
3aKOHOMEPHOCTH

1.16

HCIIOJIB30BATh CXEMbI U CXCMATUYHBIC PUCYHKH H3YYCHHBIX TCXHHYCCKHUX
YCTPOKMCTB, H3MEPUTENBHBIX PUOOPOB U TEXHOJIIOTHIYECKUX MPOIIECCOB MPU
peIICHUN y‘-Ie6HO'HpaKTI/I‘-IeCKI/IX 3aaa4, OIITUYCCKUC CXEMBI JIIsL
MOCTPOCHHS N300paKEHHUH B TUIOCKOM 3€pKaJie M COOMPAIOLIEH JTHH3e

1.17

IPUBOAUTH  OpUMEpbl  (HaxomuTh  MHOOPMALMIO O  IpUMEpax)
NPAaKTUYECKOTO HCIOIb30BaHUS (U3NYECKUX 3HAHMA B TIOBCEAHEBHOM
KHU3HU U oOecriedyeHuss Oe30MacHOCTH MpHU OOpalieHuu ¢ mpudopamu U
TEXHUYECKHMH YCTPOMCTBAMHU, COXPAHECHUS 3JI0POBbSl U COOJIOJICHHUS HOPM
HKOJIOTHYECKOTO ITOBEICHHS B OKPYXKAIOIIEH cpeie

1.18

1.19

1.20

1.21

OCYILECTBIIAATh MOMCK HHGpOpManMUU (PU3HUECKOTO COAEpPKAaHUS B CETH
HuTepHeT, caMoCTOSITENbHO (OPMYIUpPYs MOMCKOBBIA 3ampoc, HaXOAWUTh
IyTH ONpEIeNCHHs] TOCTOBEPHOCTH IOJIyYeHHOH HH(OPMAIMK Ha OCHOBE
HMMEIOIINXCS 3HAHUH U TOIIOJIHUTEIIBHBIX HICTOYHUKOB

UCIIOJIb30BaTh MPHU BBIOJHEHUU YYE€OHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CpaBOYHbIe MaTepUaibl, PECYpCh
CETUu I/IHTepHeT; BJIaJACTh HpI/IéMaMI/I KOHCIICKTUPOBAaHHUA TEKCTa,
npeoOpazoBanus HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO

co3/1aBaThb COOCTBEHHBIE NMHCbMEHHBIE M YCTHBIE COOOILICHHMS Ha OCHOBE
UHPOpPMALIUM U3 HECKOJIBKMX MCTOYHMKOB (HU3UUECKOro COAep KaHus,
nyOJIMYHO MPEICTaBIATh PE3YJIbTAaThl MPOEKTHOM WM MCCIIEN0BATEIbCKON
JIEATEIIbHOCTH, ITPX 3TOM I'PaMOTHO HCIOJb30BAaTh U3YYEHHBIN MOHSITUHHBIN
anmapar HM3y4aeMmMoro pasziena (U3MKM U CONPOBOXKIATh BBICTYIJICHUE
npe3eHTaluen ¢ ydéToM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

IpU BBIOJIHEHUU YUYEOHBIX TPOEKTOB M HCCIEAOBaHUN (HU3HUECKUX
IIPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TpYIIE B COOTBETCTBUU C
MOCTaBJIICHHBIMU 3aJla4aMU, CJIEAUTH 3a BBIIOJHEHUEM IUIaHA JACHCTBHU U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIIGHUBaTh COOCTBEHHBIM BKJA] B
JIEATEIIbHOCTh TPYIIIbI, BEICTpPAaUBaTh KOMMYHHKATHBHOE B3aWMO/ICHCTBUE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOHPIUKTHI



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
7 KIIACC

Kon Kon
pa3aesia  3JieMeHTa

®U3UKA U EE POJIb B ITIO3HAHMM OKPYXAIOIIEI'O MHUPA

®uzuka — Hayka o mpupoje. SBneHus npupoasl. Ouznueckue

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

1.1 SIBJICHUSA . MCXaHHMYCCKUC, TCIIJIOBBIC, QJICKTPHUYCCKUC,
MAarauTHBIC, CBETOBBIC, 3BYKOBBIC

dusnueckue BETUYMHBL V3MepeHHe (U3HYECKHX BEINYHH.
1.2 duznueckue puOOpHI. [TorpemnocTs U3MEPEHUM.
MexayHapoiHasi cucTeMa €MHUIL

EcrecTBeHHOHayuyHBI ~ METOA  TO3HaHMS:  HaOJIOJCHHE,
IIOCTAHOBKA HAy4YHOTO BOIIPOCA, BBIABM)KCHUE THIOTES,

! 13 SKCIIEPUMEHT [0  IPOBEPKE  TUIOTE3,  OObSICHEHHE
Ha0J110/1aeMOT0 SIBJIICHUS
1.4 Onucanne PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIeH
[IpakTuyeckue paboOTHI:
##HPar###113MepeHne paccToSHUH.
15 ##HPar###113mepenrie 00bEMa KHUJIKOCTU U TBEPOTO TeA.

##HPar###Onpenenenue pa3MepoB MajbIX Tel.
###Par##13mepenne TEeMITepaTypbl pu ITOMOIIH
AKHUJKOCTHOTO TEPMOMETpPA U JaTUMKa TEMIIEPATYpPbI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNHN BEIIIECTBA

#H##Par###CTpoeHne BellecTBa: AaTOMbl U MOJEKYJbL, HX
2.1 pazMepbl. ONBITHI, J10Ka3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEIIIECTBA

#H##Par### ] |pokenne yactuil BemecTBa. CBs3b  CKOPOCTH

2.2 JBUKEHMSI YacTHUI] C TeMmIepaTypoil. bpoyHOBckoe nBHXKEHHE,
b dysus
2 53 B3aumMopneiicTBre YacTHUI] BELIECTBA: TPUTSIKEHUE U
' OTTaJIKUBaHUE

#HH##Par### ArperaTtHple COCTOSIHHS BEIIECTBA: CTPOCHUE Ta30B,
KUJIKOCTEH U TBEPABIX (KPUCTAJUIMUECKUX) Tell. B3auMocBsizb

2.4
Memny CBOUCTBaMH BCIICCTB B paSHBIX ar peFaTHBIX COCTOAHUAX
Hn Uux aTOMHO-MOHeKy.HHpHBIM CTpOeHI/IeM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

2.6 [IpakTuyeckue pabOTHI:




JABVOKEHUE 1

##HPar###Onenka aQuamerpa aromMa METOJOM psaloB  (C
HCIIOIb30BaHUEM (oTorpaduii).

H#HHPar###O0nbITEl IO HAOIIOJCHHUIO TEIJIOBOTO PACHIUPEHUS
ra3os.

H#HHHPar###0nbITHl MO0 OOHAapY)KEHUIO  JICHCTBHS  CHJI
MOJICKYJISIPHOTO TIPUTSDKEHUS

B3AMMOJENCTBUE TEJI

3.1

3.2

Mexanuyeckoe IBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE
JABHKECHUE

###Par#H#Cropocts. CpeqHsisi CKOPOCTh NMPU HEPABHOMEPHOM
IBUKEHUH. Pacy€r myTu v BpeMeHH BUKEHUS

3.3

SIBnenue uHepuuu. 3akoH MHepuMU. B3aumonelicTBue Ten Kak
IIPUYMHA U3MEHEHHs CKOPOCTHU JIBUKEHUS Tell. Macca kak Mepa
HMHEPTHOCTH Teja

3.4

3.5

#HH#HPar### nornocts  BemectBa. CBA3b  IUIOTHOCTH — C
KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00bEMa BEllleCTBA

Cuita xak XapaKTCPpUCTHKA BSaHMOI[efICTBI/IH TCI

3.6

Cuna ynpyroctu u 3akoH ['yka. MI3aMepenue CUibl ¢ MOMOIIBIO
TUHAMOMETpa

3.7

3.8

H#HH#HPar### IBnenue tarorennsa u cwia TsHkectu. Cruna TshKecTu
Ha Jpyrux miaserax. Bec Tema. HeBecomocTs

Cuna TPCHUH. TpeHI/Ie CKOJIBKCHUA U TPECHUC ITOKOS. TpeHHe B
npupoac U TCXHUKC

3.9

###Par#H#CnoxeHre Cuil, HalPaBJIEHHBIX MO OJHOM MPSMOIL.
PaBHOelicTBYIOIIASA CHIT

3.10

3.11

[IpakTuueckue padbOTHI:

OrmpeziesieHne CKOPOCTH PaBHOMEPHOTO JBUKEHHUsS (IIapHKa B
YKUJKOCTH, MOJIETH JIEKTPUIECKOTO aBTOMOOMIIS U TaK Jjajiee).
Ompenenenne cpeaHell CKOPOCTH CKOJIBKEHUS OpycKa WIIH
apuka Mo HaKJIOHHOW IIOCKOCTH. OmnpeneneHne MIOTHOCTH
TBEpAOro Tena. OMBITH, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh
pacTspkeHus (nedopMaiiuu) Npy>KUHBI OT MPUIOKEHHON CHUIIBL.
OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIBI  TPEHHS
CKOJIBKEHHUSI OT Beca Teja U XapaKTepa CONPUKACAIOIIUXCS
ITOBEPXHOCTEN

dusnueckue SBICHUSA B IMPUPOAE: NPUMEPHI JBWKECHHUS C
Pa3JIMYHBIMU CKOPOCTSIMH B JKMBOM M HEXHUBOH IIpUPOJIE,
JEHCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuueckue ycTpoucTBa: TMHAMOMETP, TOAIIMITHUKA

JIABJIEHUE TBEPBIX TEJI, KUJIKOCTEN 1 TA30B

4.1

HaBnenue TBEpmoro Tenma. CmocoObl  yMEHBIIEHUS |




YBCIIMYCHUSA NABJICHUA

4.2

4.3

JlaBnenue rasa. 3aBUCHUMOCTb JaBJ€HUsA raza oOT 00bEMa,
TEeMIIepaTypbl

[lepenava naBieHust TBEPABIMU TEIAMH, KUIKOCTIMU U Ta3aMHu.
3akoH Ilackana. [TneBMaTHuecKkre MallIunHEI

4.4

3aBUCHUMOCTD JaBIICHUS JKUJIKOCTH oT TJTyOUHBI.
I'mapocratuueckuit  mapagokc. CooOIarommecss  COCYIBI.
l'unpaBnrueckre MEXaHU3Mbl

4.5

Atmocdepa 3emmum u armochepHoe pgaBieHue. I[IpuumHBI
CyIIECTBOBaHUS  BO3AYIIHOM  o0omouku  3emun.  OmbIT
Toppuuennu. 3aBUCUMOCTH aTMOC(EPHOrO JaBIEHUS OT
BBICOTHI HaZl YPOBHEM MOPs

4.6

4.7

WN3mepenue  armocdepnoro  masnenus. llpuboper s
M3MepeHust aTMOC(HEPHOTO JaBJICHUS

JleiicTBHE KHUAKOCTH M Ta3a Ha MNOTPYXKEHHOE B HHUX TEJO.
BrrtankuBatonias (apxumMeioBa) cuia. 3aKoH Apxumena

4.8

4.9

4.10

[InaBanue ten. Bo3nyxomnnaBanue

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBHCHMOCTH Beca Tela B BOJEe OT 00bEéMa
NOTPYKEHHOW B KUAKOCTh dacTtu Tena. OnpeneneHue
BBITAJIKUBAIOILECH CHUJIbI, IEUCTBYIOLIEH Ha TEJO, MOrPYKEHHOE
B JKHUJKOCTb. [IpoBepKa HE3aBUCHMOCTH BBITAIKUBAOLIEH CUIIBL,
JEHUCTBYIOIEH Ha TEJIO B KHUAKOCTH, OT Macchl Teja. OTBITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  BBITAJIKUBAIOIICH  CHIIBL,
JecTBYIOMIEH Ha TeNO B )KUJIKOCTH, OT 00bEMa NOrpyKEHHON B
KUIAKOCTH 4YacTM Tella W OT IUIOTHOCTH  KUIKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYHPOBAHHE JOJKU U
onpeenacHue e€ rpy30no I bEMHOCTH

dusznueckue SBICHUSI B npupoac: BIIUAHUC aTMOC(l)CpHOFO
JIaBIICHUS Ha JKUBOU OpTraHu3M, IIaBaAHUC pBI6

411

Texauveckue yCTpoicTBa: coo01maronuecs COCY/IbI,
YCTPOWCTBO BOJOIPOBO/IA, TUIPABINYCCKUN TIPECC, MAHOMETP,
OGapoMeTp, BBICOTOMED, TMTOPIITHEBOM HACOC, apeoMeTP

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1 Mexanunueckas pabota

5.2 Mexannueckass MOIIIHOCTh

53 [IpocTble MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.
' I[paBuiio paBHOBECHS pbluara

5.4 [IpuMeHeHne npaBuiia paBHOBECHUS phIuara K 0JIOKY

55 «30710T0€ TpaBWiIO» MexaHukd. KoadduuueHt mnoae3Horo

neicTBus MexaHu3MoB. IIpocTele MexaHHM3MBI B OBITY H




TEXHUKE
5.6 [TorenimanbHast SHEPTUM TeJa, MOJIHITOrO Hall 3eMIIEH
5.7 Kunernueckas sneprus
58 [lTonnass MexaHuyeckas »SHeprus. 3aKOH U3MEHEHHUS U
' COXpaHEHUS MEXaHWYECKON IHEPTUU
[IpakTuueckue paboOTHI:
#H##Par###Onpeneneaue  paboThl  CWJIBI  TPEHHS  TIPH
59 PaBHOMEpPHOM  JIBIDKGHMM  Tejla 10  TOPU3OHTAIBHOM
' noBepxHoctu. MccrnenoBanue ycioBHM paBHOBECHUS phluara.
N3amepenne KIIJ[ nHakioHHOW muiockocTu. M3ydeHue 3akoHa
COXpaHEHUS MEXaHWYECKON IHEPTUU
5.10 ®uznueckue sIBJICHUS B IPUPOJIE: PbIYAry B TEJIEe YEJIOBEKa
TexHuueckue YCTPOMCTBA: pbIyar, MTOJBH>KHBIMN 51
5.11 HEMOJBIDKHBIA ~ OJIOKM, HAKJIOHHAS IUIOCKOCTh, IPOCTHIC
MEXaHHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 31eMeHTHI COAEPKAHMS
pasaesia  3JIeMeHTa
TEITJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
6.1 cTpoeHHusl BemecTBa. Macca u pasmepbl Mosiekyd. ONbITHI,
' MOATBEPKIAIOIINE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPUHU
6.2 Mopenu TBEPAOTO, >KUIKOTO U Ta3000pa3HOTO COCTOSTHHI
' BemecTBa. Kpucramnmaeckue u amopdubie Tena
6.3 OObsICHEHHE CBOWCTB Ta30B, XKHUAKOCTEH U TBEPIBIX TEN Ha
' OCHOBE MOJIOKEHUI MOJIEKYISIPHOKMHETUYECKON TEOpUU
6.4 CmaunBaHuE M KalTWUISIPHBIC SIBJICHUS
0 6.5 TemoBoe paclIupeHne U CKaTue
6.6 Temnepatypa. CBs3b TeMmepaTypbl CO CKOPOCTHIO TEIMJIOBOTO
' JIBUYKEHUSI YaCTHUIL
6.7 Buytpennss osueprus. CnocoObl H3MEHEHHsI BHYTPEHHEU
' SHEPruM: TEIJIoNepeaaya U COBEpIIEHHE pabOThI
6.8 Bunbl  temnonepenaud: — TEMJIONPOBOAHOCTb,  KOHBEKIIUS,
U3JIy4eHUE
6.9 KonnyecTBo TemtoTsl. Y aenbHas TEMIOEMKOCTD BEILIECTBA
6.10 TennooOMeH M TEIUIOBOE paBHOBECHE. YPaBHEHHUE TEIJIOBOTO
' Oananca




6.11

IInaBmenne wu OTBCPACBAHUC KPUCTATINIMYCCKHUX  BCUICCTB.
Y,HCJ'IBHaH TCILJIOTA ITJIaBJICHUA

6.12

6.13

[TapooOpa3oBanne u koHjaeHcarus. HWcnapenme. Kunenue.
VY nenbHas TEeIIoTa napooOpa3oBaHMsL. 3aBHUCHUMOCTD
TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO JaBICHHUS

Baaxnocts BO3ayXa

6.14

3H€pI‘ W TOILJIMBA. yI[eJIBHaSI TCIJIOTA CTOpaHuA

6.15

6.16

[Tpunnumner padotel TemmoBbix nsurareneit KIIJ[ TtermoBoro
nBuratens. TersoBble JBUTATENIM W 3allUTa OKpYKaromei
cpenbl

3aKOH COXpaHEHUS U MpPEeBpalleHUs HSHEPrUU B TEIUIOBBIX
rporieccax

6.17

6.18

[TpakTuyeckune pabOTHI:

#HHHPar###ONBITEL MO OOHApYKEHHIO  JIEHCTBHA  CHII
MOJIEKYJISIPHOTO IPUTSKECHHUS.

H#H#Par#H###ONbBITHL 10 BBHIPALIUBAHUIO KPHUCTAJUIOB MMOBAPEHHOMN
COJIM WX caxapa.

H#HA##Par#H###0nbITHL 10 HAOMIOACHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB, JKUJKOCTEH U TBEPIBIX Tell.

##Par#H#Onpenenenne  AaBieHUs Bo3Ayxa B OaisioHe
HINpULA.

H##H#Par#H#ONbITHL, 1€MOHCTPUPYIOLUE 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT ero 00b&Ma 1 HarpeBaHus WIN OXJIAXKICHHS.
H###Par###1IpoBepka rumnoTe3sl JIMHEHHON 3aBUCUMOCTH JUTHHBI
CTONOMKAa JKUJAKOCTM B TEpPMOMETPUYECKOH TpyOkKe OT
TEMIIEPATYPHI.

###Par###Habmonenne n3MEeHEeHHs] BHYTPEHHEW DHEPruu Tesa
B pe3yJIbTaTe TeIIonepe ayi U padoThl BHEUTHUX CHUIL.
###Par### ccnenoBanue  SBJICHHS — TEIJIOOOMEHA  TpH
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
H##HPar#H##OnpeneneHue KoJIWYECTBA TEIUIOTHI, IOJIYYEHHOIO
BOJIOM TpU TEIUIOOOMEHE C HarpeTbiM METaUInYeCKUM
LWIMHIPOM.

H##HPar#H#Onpenenenue yaeapHON TENI0EMKOCTH BEIIECTBA.
H##HPar#Ht#ccnenoBanue nporecca HCIapeHus.
#HH##Par###OnpeneneHne OTHOCUTEIHFHON BIAKHOCTH BO3TyXa.
###Par#H#OnpeneneHne yaeabHOM TEMIOThI IIaBICHUS JIbJA.

dusnyecKkue SBICHUS B IPUPOJIE: TIOBEPXHOCTHOE HATSKEHUE U
KallWJUISIPHBIE SIBJIEHUS B IPUPOJIE, KPUCTAUIBI B IPUPOE,
uznydenue CoiHIa, 3amMep3aHue BOJOEMOB, MOpPCKHE OpH3BI;
o0pa3oBaHuE pOChl, TyMaHa, UHEsl, CHera.

6.19

Texnuueckue YCTpOMCTBA: KaIuJUIsPBL, [IPUMEPBHI
UCIIOJIB30BAaHUs KPUCTAJUIOB, XKUAKOCTHBIM TEPMOMETD, NATUYUK




TEMIEPATypbl,  TEPMOC, CHUCTEMA  OTOIUIEHHS  JIOMOB,
TUTPOMETPBI, TCUXPOMETp, NapoBas TypOWHa, JBHUraTelb
BHYTPEHHETO CrOpaHUsl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpuszanus Ten. /[Ba posia aneKTpU4ecKuX 3apsiioB
B3aumopeiictBue  3apspkeHHbIX  Ten.  3akoH — Kymona
7.2 (3aBUCHMOCTb CHJIBI B3aUMOJICMCTBHUSL 3apSKEHHBIX T OT
BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEX]Y TE€JIaMH)
OnekTpuueckoe nosie. HanpsEHHOCTh 3JIEKTPUUYECKOTrO IO,
7.3 [TpyHuuMn  cynmepmo3uuMM  DJEKTPUYECKMX  Mmojied  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu 3JIEKTPUYECKUX 3apsAJI0B. DneMeHTapHbIi
7.4 anekTpuueckuil 3apan. Ctpoenue aroma. I[IpoBogHukM U
JUBJICKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOTo 3apsiaa
76 DNEeKTpUUECKUM TOK. VYcenosus CYyLLIECTBOBAHUA
' ANEKTPUIECKOTO TOKA. ICTOUHHMKYM MOCTOSIHHOTO TOKA
77 JIeicTBUSL  DJIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XHMHUYECKOE,
' MarHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U razax
7.8 Onektpuueckas nemnb. Cuia Toka. JNeKTPUYECKOe HallpsKeHNe
79 ComnpoTuBI€HUE MPOBOJHUKA. YIEIBHOE COMNPOTHBICHUE
' BEIIIeCTBA
7.10 3akoH OMa 1J1s ydacTKa Lenu
7.11 [TocnenoBarensHOE M MapaIeIbHOE COSTMHEHUE TIPOBOTHUKOB
712 Pabota W MOIIHOCTH DIEKTPUUECKOTO Toka. 3akoH JIkoyms —
' Jlenua
713 DNIeKTpUUECKHUE MU U MOTPEOUTENH DIIEKTPUUECKOU dHEPTUU
' B ObiTy. KOpOoTKO€ 3ambIKaHue
714 [TocrossHHbie ~ MarHUTH.  B3anmoaeicTBHE  MOCTOSTHHBIX
' MarHUTOB
715 MarnutHoe nosie. MaruutTHoe noje 3eMJId U €ro 3Ha4yeHue I
' JKU3HU Ha 3emiie
716 OnbiT Opcrena. MarHMUTHOE TOJIE  DJIEKTPUYECKOTO  TOKA.
' [IpuMeHeHne PJIEKTPOMArHuTOB B TEXHUKE
[JelicTBe MarHUTHOTO TMOJs Ha TMPOBOJAHUK C TOKOM.
717 OJIeKTpOABUTATENb  IOCTOSIHHOTO  TOKa.  Mcmonp3oBaHue
' AJEKTPOJBUIATENIE B TEXHUYECKHX YCTPOMCTBAX U Ha
TpaHCIopTe
718 Onbitet ®apazes. SIBneHue HIEKTPOMATHUTHON WHAYKIIUH.
' [Tpasuio Jlenna
7.19 OnekrporeHepatop. CrnocoObl TOMYYEHHUS  DIICKTPUUYECKOM




SHEPruu. DJNEKTPOCTAHIIMM HA BO300HOBIIIEMBIX HCTOYHHKAX
SHEPTUU

7.20

7.21

[TpakTuyeckue pabOTHI:

OnbITel IO HAOIIOACHUIO HJIEKTPU3ALMHU TeJI UHAYKIUEH U Tpu
COIPUKOCHOBEHUH.

HccenenoBanue AeMCTBUA 2JIEKTPUYECKOTO 110JIS HA IIPOBOIHUKHU
U IUDJIEKTPUKH.

CO6opka u npoBepka padOThl MEKTPUUECKOM LIEMU OCTOSHHOTO
TOKa.

H3MmepeHue U peryJIMpoOBaHUE CUIIBI TOKA.

W3mepenue u peryiupoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIbl TOKa, HAYILIErOo 4epes
pPE3UCTOP, OT COINPOTUBIICHUS PE3UCTOpa U HANpSHKEHUS Ha
pesucrope.

OneIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH 3JIEKTPHUYECKOIO
CONPOTHUBIICHUS MPOBOJAHMKA OT €ro JUIMHBL, IUIOLIAJH
IIONEPEYHOr0 CEUEHUS U MaTepuaa.

ITpoBepka IIpaBuJIa CIIOKECHMS HaIpPsKEHUN pu
IIOCJIEI0BATEIbHOM COEOUHEHUM ABYX pesuctopoB. IIpoBepka
npaBwia JUisi CHJIbl TOKAa MpU MapajuleIbHOM COEAMHEHUU
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUYECKOTO TOKA,
uaymero  yepes  pesuctop.  OmnpeneneHne  MOILIHOCTHU
AIIEKTPUYECKOTO  TOKa,  BBIACNIAEMONM  Ha  PE3UCTOpeE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MAYILIErO 4epes
JaMIIOYKy, OT HampsbkeHuss Ha Hel. Onpenenenne KIIJT
Harpesatend. lccnenoBaHMe MAarHUTHOTO — B3aUMOJEHCTBUS
MIOCTOSIHHBIX ~ MarHuToB.  V3ydeHuWe  MarHuTHOTO  MOJIA
MOCTOSIHHBIX MAarHUTOB IpPHU UX OOBEAMHEHUU M Pa3/EICHHM.
HccenenoBanue AEMCTBUSA JIEKTPUYECKOIO TOKA HA MarHUTHYIO
cTpenky. OMbITBl, JAEMOHCTPUPYIOLIME 3aBUCHMOCTb CHIIBI
B3aMMOJICHCTBUS KaTYIIKHM C TOKOM W MarHuTa OT CHUJIbI TOKa U
HampaBJIeHUss TOKa B  KaTymke. M3ydeHuwe pelicTBus
MarHMTHOTO I0JI Ha IPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue n
uzyueHue paboTel anexrpoasuratens. Msmepenne KIIJ]
AIIEKTPOJIBUTaTENIbHON YCTaHOBKH. OIBITHI 110 MCCIEI0BAHUIO
ABJIGHUS  JJIEKTPOMArHUTHOM  MHIYKIUHU:  UCCIIEJJOBaHHE
M3MEHEHUH 3HaYeHMsI U HaIlPaBJIEHUSI HHAYKIHOHHOTO TOKa

®dwusnyeckue sSBICHUS B MPUPOE: IICKTPUUECKUE SIBICHUS B
atMocdepe, SIEKTPUUECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emuH, JApeid MONOCOB, POJb MAarHUTHOTO TOJS JJIS
KH3HH Ha 3eMIie, MOJIIPHOE CUSHUE

7.22

TexHudyeckue  yCTpOMCTBA: 3IEKTPOCKOII, aMIIepMeTp,
BOJIBTMETP, pEeOCTaT, CYETYUK OJICKTPUYECKOM DHEPIuUH,




AIIEKTPOOCBETUTEIHHBIE npubopHI, HarpeBaTeIbHbIC
ANEKTPONIPUOOPHI (mpumepsr), ANEKTPUICCKHE
NPEOXPaHUTEIH, AIIEKTPOMArHuT, AJIEKTPOABUTATEIh
MOCTOSTHHOTO TOKa, TeHEPATOp MOCTOSTHHOTO TOKA

9 KIIACC
Kon
Konx anemenra IIpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paznena
MEXAHUWYECKUE SBJIEHUA

8.1 Mexannyeckoe aBwkeHue. MarepuanbHas Touka. Cucrema
oTcuéra

8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO TBUKCHUS

8.3 PaBHOMEpHOE NPAMOIMHEHHOE IBHKCHHE
#i##Par###HepaBHOMEpHOE MPSAMOJIMHEHHOE JIBUKEHUE.

8.4 CpenHsisi 1 MTHOBEHHasl CKOpPOCTb Tejla NP HEPAaBHOMEPHOM
JIBUKCHHAH

8.5 YckopeHne. PaBHOYCKOpPEHHOE NPSIMOJIMHENHOE IBUKECHHE

8.6 #H##Par###CBoboHOe ageHue. OnbIThl [ amunes
###Par###PaBHOMEepHOE NBIDKEHUE MO OKpY:KHOCTH. [lepnon u

8.7 gactota oOpameHusi. JluHeliHas W  yrioBas CKOPOCTH.
LleHTpocTpeMUTENbHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HptoTOHA

8.9 Bropoii 3akon Herotona

8 8.10 Tperuii 3akon HeroToHa

8.11 #H##Par###1 [puHuun Cyneprno3uiuy Cuil

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 #H##Par#H##Cuna  TpeHHs: cuiIa TPEHHUS CKOJBXEHHS, CHUIIa
TPEHHS TIOKOS, IPYTHE BHJIBI TPEHUS

8.14 #HHPar###Cuna TSHKECTM W 3aKOH BCEMHUPHOTO TATOTEHUSI.
Yckopenue cBOOOTHOTO TaICHUS

8.15 JBuwxenne mnaHeT Bokpyr Comnma. IlepBas kocMudeckas
ckopocTh. HeBecomocTh u nieperpysku

8.16 PaBHOBecue marepuanbHON TOUKU. AOCOIIOTHO TBEPJOE TEJIO

8.17 ###Par###PaBHOBecHe TBEPAOro TeENa C 3aKPEMJIEHHOW OCBHIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TspkecTn

8.18 Nwmnynee Tena. M3Menenue ummynbca. UIMIynsc cuiibt

8.19 3aKOH COXpaHEeHHUsI UMITYJIbCa

8.20 #HHPar###PeakTUBHOE IBIKEHUE




8.21

Mexanunueckasi paboTa 1 MOIIHOCTb

8.22

8.23

Pabora cui TsKeCTH, ympyroctd, TpeHus. CBs3b DHEPIHMH U
paboThI

[ToTennanpHas SHEPrusl Teia, MOJHATOTO HaJ MOBEPXHOCTHIO
3eMiin

8.24

8.25

8.26

[ToTenumanpHas YHEPTUs CKATOU MPYKUHBI

#H##Par###Kunernueckas sHeprus. TeopemMa O KHHETHYECKOM
SHEPIrUn

H##H#Par###3akoH cCOXpaHEeHUsI MEXaHUYECKOM dHeprun

8.27

8.28

[IpakTuueckue padbOTHI:

OnpeneneHne CpeaHEH CKOPOCTH CKOJIBKEHUS OpycKa HIu
JBUKEHMSI IIapuKa IO HaKJIOHHOM IuiockocTH. OmpeneneHue
YCKOpPEHHUsI Tella TpU PABHOYCKOPEHHOM JBIDKEHHH 10
HAaKJIOHHOH IUIOCKOCTH.

HccnenoBanme  3aBUCUMOCTH IYyTH OT  BpPEMEHH  IpU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 Ha4aIbHON CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JIBHKEHUU
0e3 HavyalbHOW CKOPOCTH MYTH OTHOCSTCS KaK Psii HEUETHBIX
ylucel, TO  COOTBETCTBYIOIIME  IPOMEXYTKH  BpPEMEHHU
OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CUJIBI
HOpMajbHOTO naBieHus. OmnpeneneHue ko3puiMeHTa TpeHus
CKOJIbJKEHUS. Onpenenenue KECTKOCTH HPY>KUHBIL.
Omnpenenenue paboOTbl CHUJIBI TPEHUS MpPU PaBHOMEPHOM
JBIDKEHUM  Tela MO  TOPU3OHTAIBHOM  MOBEPXHOCTH.
Omnpenenenue pabOThl CHIIBI YIPYTOCTH MPHU MOABEME Ipys3a C
HCIOJIb30BAaHUEM HETOBUKHOIO U TIOJIBUKHOTO OJIOKOB
dusnueckue sBJICHHWS B NpPUPOAE: MNPWIMBBI M  OTJIMBBHI,

JABMXKCHUEC TIJIAHET ConneyHoH CHUCTCMbI, pCAKTHUBHOC NBUXKCHUC
JKUBBIX OpTaHHU3MOB

8.29

Texundeckue YCTpOﬁCTBaZ CIIMAOMETP, AATYUKU I10JIOKCHUA,
pPacCToOAHNA U YCKOPCHUS, paKEThI

MEXAHNYECKUE KOJIEBAHIMA 11 BOJIHbI

KonebarensHoe JABHIKCHUC. OcHoBHbBIC XapaKTCPUCTHUKU

91 KoJIeOaHU: TIepUO/I, YacTOTa, aMILIUTY1a
9.2 MareMatnueckuii ¥ TPYXUHHBIM MasATHUKHU. IIpeBpamienue
' SHEPTUU MPU KoseOaTeIbHOM JIBUKEHUU
9.3 3aryxatomue Konebanus. Beinyxennsie konebanus. Pezonanc
Mexannueckne BOiHbL.  (CBOWMCTBA MEXaHMYECKHX  BOJIH.
9.4 [IpononbpHbIe U MONEpeYHbIE BOJIHBI. J[11MHA BOJIHBI U CKOPOCTH

e€ pacnpocTpaHeHus. MexaHnyecKue BOJIHBI B TBEPAOM TEIE,
CECMUYECKUE BOIHBI




9.5

3Byk. ['poMKOCTB 1 BbICOTa 3BYKa. OTpaskeHuE 3ByKa

9.6

9.7

NudpasByk u ynpTpa3Byk

[IpakTuueckue padbOTHI:

Omnpenenenue 4acTOThl U epUoAa KoJaeOaHui MaTeMaTHYECKOTO
MasiTHUKA.

Omnpenenenue 4YacTOTHl W Iepuoja KoJeOaHWN MPYKUHHOTO
MasiTHUKa

Hccnenosanue 3aBUCUMOCTH nepuoja Kosie0aHui
IIOJIBEILIEHHOTO0 K HUTH Tpy3a OT JUIMHbI HUTH. MccnenoBanue
3aBHCUMOCTH TIE€PHOAA KOJICOAHUH NPYKHUHHOTO MasTHHUKA OT
Maccel Tpy3a. [IpoBepka HE3aBUCUMOCTH TiepHOAa KoJjeOaHWi
rpy3a, MOJABEIIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH
npyxuHbl. I3Mepenne yckopeHusi cCBOOOAHOTO MaieHus

9.8

@u3nyeckue SABICHUS B MOPUPOJE: BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEMCMHUYECKHUE BOJIHBI, I[yHAMHU,
9X0

9.9

TexHuueckue ycTpoicTBa: 3X0JI0T, UCIIOJIb30BaHUE YIIbTPa3BYKa
B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DNEeKTPOMarHUTHOE  TOJIe.  DJEKTPOMAarHUTHBIE  BOJIHBEIL.
' CBoiicTBa dIIEKTPOMArHUTHBIX BOJTH

10.2 [Ikana 371€KTPOMarHUTHBIX BOJIH

10.3 DnekTpoMarHuTHas rnpupoja ceera. Ckopocts cBeta. BomHoBBIE
' CBOMCTBA CBETA

10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOWCTB JJIEKTPOMArHUTHBIX BOJH C IOMOUIBIO
MOOWIBHOTO TenedoHa

105 dusnueckue SBIEHUS B TNpHUpPOJE: OHONOTHYECKOEe JIEHCTBHE
' BUJIMMOTO, YIBTPa(UOIETOBOTO U PEHTI€HOBCKOTO U3Ty4eHUI

10.6 TexHMUeCKne YCTPOWCTBA: MCIIONB30BaHUE SJICKTPOMArHUTHBIX
' BOJIH JIJIS1 COTOBOM CBA3H

CBETOBBIE ABJIEHU A

111 JIyueBas monens ceera. Mcrounuku cBeta

11.2 [IpsimonnHENHOE pacpoOCTpaHEHHUE CBETA

11.3 Otpaxenue cBeta. [1nockoe 3epkano. 3aKOH OTpaKeHHs CBETa

11 114 [Ipenomnenue cBeta. 3akoH mnpenomieHus cBeta. l[lomHoe
BHYTpPEHHEE OTpakeHUE CBETa

11.5 JIunza. Xop jty4yen B IMH3e

11.6 Onrtuueckas cucrema QoTtoarmapara, MUKPOCKOIIA U TeJIeCKOoIa

117 I'maz  kak  onrudeckas  cucrema.  biauzopykoctb U

JaJIbHO30PKOCTH




12

Paznoxenune Oenoro cBera B croekTp. Ombitel HploToHA.

118 CrnosxeHue CieKTpaJbHBIX IIBETOB. Jlucnepcus cBeTa
[IpakTuueckue padbOTHI:
###Par###lccnenoBanue  3aBUCHUMOCTH  YIJla  OTPaKEHHUS
CBETOBOI'O JIy4a OT yIJla aJeHHUs.
##HPar###113ydeHne xapakTepuCTHK U300paKeHHs TpeaMeTa B
IJIOCKOM 3epKajie.
#H##Par###ccnenoBanie 3aBUCHUMOCTH  yIJIa  MPEIOMIICHHS
CBETOBOIO JIy4a OT yrja MaJeHUs Ha TpaHUIE «BO3AYX —
11.9 CTEKJIO».
##H#Par###1 lonydenue n300paXeHUH ¢ TIOMOIIBIO COOMpAroIIen
JIUH3BI.
###Par###Onpenenenue GOKYCHOTO PACCTOSHUS M ONTHYECKOU
CWJIBI COOMPAFOIIEH JIMH3HI.
#H##Par###OnbITH IO Pa3TI0KEHUIO OEIOT0 CBETA B CIIEKT.
H#A##Par###OnbITL 0 BOCHPHUATHIO IIBETa MPEAMETOB MPU HUX
HaOJII0/ICHUU Yepe3 I[BETOBbIC (PUIBTPHI
®dusnueckue sBIeHus B mnpupone: 3atMmenus Comnua u JIyHsl,
11.10 I[BeTa TeJ, ONTHYECKHE SIBJICHUA B armochepe (mBeT Heda,
pedpakuus, paayra, MUpax)
11.11 TexHuueckue yCTpoilcTBa: O4YKHM, MepHcKol, ¢oToanmnapar,
' ONTHYECKUE CBETOBOJIBI
KBAHTOBBIE SABJIEHUA
121 OneiTel Pe3zepdopna u miaHeTapHas Mojenb aTtoma. Mojenb
' aroma bopa
12.2 Hcnyckanue u  MorjouieHne cBera aTtoMoM. KBaHTHI
' JluHeHyaTeie CeKTPhI
12.3 PaguoaktuBHOCTH. Anb(da, OeTa- 1 raMmMa-u3IydeHHs
124 Crpoenue atomHoro sapa. HykinoHHas Moziens aTOMHOTO siapa.
' H30TOMBI
125 PagunoaktuBHble npeBparienus. [lepuoa momypacnaga aTOMHBIX
' saep
126 SAnepHble peaknuH. 3aKOHBl COXPAHEHHs 3apsiOBOrO U
' MAacCOBOTO YHCEI
12.7 DHeprust CBSI3HM aTOMHBIX sifiep. CBsI3b MacChl M SHEPTHA
12.8 Peaknuu cunresa u aenenus snaep. Mcrounnku sHeprun ConHua
' 1 3BE311
12.9 Snepnas sHepreTuka. JleiicTBUE paJOaKTUBHBIX M3JIYYEHHU Ha
' JKUBBIE OPTaHU3MBI
[IpakTuyeckue pabOTHI:
12.10 HaGmronenre CrilomHbIX U TUHEHYATHIX CIIEKTPOB U3TyUCHHUS.

HccnenoBanme TpekoB: M3MEPEHHE JHEPrMM  YaCTULIBIIO




TOPMO3HOMY TyTH (110 (hoTOTpadusiM).
W3mepenne painoakTHBHOTO (hoHA

12.11

dusnueckue SIBIICHUS B IIPUPOLE: €CTECTBEHHbIN
panuMOaKTUBHBIA (OH, KOCMHYECKHE JIy4H, pPaJHOAKTUBHOE
U3JIy4CHUE NPUPOAHBIX MUHEPAIIOB, ACHCTBUE PaJMOAKTUBHBIX
M3JIy4CHUH Ha OPraHU3M 4eJIOBEKa

12.12

TexHuueckue ycTpoicTBa: CIEKTPOCKOIN, WHAMBUIYyalIbHBbIH
JO3UMETp, KaMepa Bunbscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0urero oopazoBanusi Ha ocHoBe PI'OC

[Tonnmanue posnu (U3MKU B HAy4YHOM KapTHHE MUpPA; CHOPMUPOBAHHOCTD
0a30BBIX TMPEACTABICHUN O 3aKOHOMEPHOW CBS3M U I[O3HABAEMOCTHU
SABIIGHUW  TPUPOJBI, O  POJIM  OKCIepuMeHTa B  (Qusuke, O
cuctemooOpasyromie ponu (QU3UKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKA M TEXHOJOTHH, 00 IBOIMIONUHN (DU3NYECKUX 3HAHUNH M UX POJIA B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHpPA, O BKJIAJEC POCCUHCKHUX U
3apyOexKHBIX yUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHUE MPOIECCOB
OKpY’KaloIllero Mupa, pa3BUTUE TEXHUKU U TEXHOJIOTUH

3HaHUsA O BHJAX MaTepuu (BELIECTBO M MOJIE), O JBWKEHMU KakK Crocode
CYIIECTBOBaHHUS MAaTepuH, 00 aTOMHO-MOJIEKYJSPHOH TEOPUH CTPOCHHUS
BEIIECTBA, O (PU3NYECKON CYINIHOCTH SIBJICHUN NPHPOIBI (MEXaHUYECKHX,
TEIJIOBBIX, AJIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE pa3/inyaTh SIBICHUS
[0 ONHWCAHUID HX XapaKTEPHBIX CBONCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIUX JlaHHOE (PU3NYECKOe SBJICHUE; YMEHHUE pPaclo3HaBaTh
NPOSIBIIEHUE H3YYEHHBIX (U3NYECKHX SBICHUA B OKpPY)KAIOLIEM MHUpE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Bilanenne ocHOBaMM IOHATHUHMHOIO amnmapara M CHMBOJUYECKOIO S3bIKA
GU3MKM ¥ UCHOJB30BaHUE HUX JJS pelIeHHs Y4eOHBIX 3a/Jay; yMEHHE
XapakTepu3oBaTh CBOWCTBAa TeJ, (U3MYECKHE SBICHHUS M IPOLECCHI,
UCTIONB3Ys PyHIaMEHTAJIbHBIE U SMIUPUUYECKHUE 3aKOHbI

YMeHre ONUCHIBATh HM3yUYCHHBIE CBOMCTBA TENl W (PU3MUECKHUE SIBICHHSI,
UCIIONB3Ys (PU3UYECKUE BETUIHHBI

Brnagenne ocHoBaMH METOJI0B HAYYHOTO MO3HAHUS C YU4ETOM COOIIO/ICHUS
MpaBuJI O€30MMACHOTO TpyAa: HaOMoieHne GU3NIECKUX SIBICHUM:

YMEHHE CaMOCTOSATEIBHO COOHMpATh SKCIICPUMEHTAIBHYIO YCTAaHOBKY W3
JTAHHOTO Ha0opa 00OpyAOBaHUS MO WHCTPYKIIUH, OMKMCHIBATH XOJ| OTBITA U
3aIMUChIBaTh €0 Pe3yJbTaThl, (POPMYINPOBATH BHIBOJIBI;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX HSMepeHI/Iﬁ (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH:
YMEHHE  IUIAHUPOBAaTh  M3MEPEHHs,  CaMOCTOATEIBbHO  COOMpAaTh
SKCHICPUMCHTAJIbHYIO YCTAHOBKY II0 HWHCTPYKIWH, BBIYUCIIATL 3HAYCHHC
BEJIMYMHBl U AHAJIU3UPOBATH IIOJYYEHHBIE PE3YJIBTATHI ¢ YUETOM 3aJaHHOU
[IOTPELIHOCTH Pe3yIbTaTOB U3MEPEHUN;

NIPOBE/ICHUE HECIIOKHBIX AKCIIEPUMEHTATBHBIX UCCIICIOBaHHIA;
CaMOCTOSITENIFHO COOMPATh AKCIEPUMEHTAIBHYIO YCTAHOBKY M MPOBOIUTH
UCCIICIOBAaHUE 110 WHCTPYKIUH, TPEACTABIATH MOJNyYCHHBIC 3aBUCHMOCTH




¢u3nyeckux BETMYMH B BHJAE TaOmUI U TpapuKOB, YUUTHIBATH
HOTPEITHOCTH, JIEJIaTh BBIBOJIBI IO Pe3yJIbTaTaM HCCIIeIOBAHUS

[TonnMaHMe XapakTEpPHBIX CBOWCTB (M3WYECKHX MOJeneil (MaTepuabHas
TOYKa, a0COIIOTHO TBEPAOE TEIO, MOJEIN CTPOCHUS ra30B, KHIKOCTEH U
TBEPABIX TeJ, IUIAHETapHAasi MOJEIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOI'O
A1pa) U yMEHUE IPUMEHSATH UX JJIs1 00BbsCHEHNS (PU3NYECKHX TPOLIECCOB

VYMeHne 00BSACHATh (PU3NUECKHE MPOLECCHl M CBOMCTBA Tell, B TOM YHCIE U
B KOHTEKCTE CHTyallMd NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBIIATD NPHUYINHHO-CJICICTBCHHLIC CBA3HU n CTPOUTH
OOBSICHEHHE C ONOpOW Ha HM3y4YCHHbIE CBOWCTBA (PU3MUECKUX SIBICHUH,
¢du3nUecKre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITH

YMenue pemars pacu€THble 3a1a4n (Ha 6a3e 2 — 3 ypaBHEHMI), UCIIONIB3YS
3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE (PU3UYECKHE BEITMYMHBI, B YACTHOCTH,
3alMCchIBaTh KPAaTKOE YCJIOBUE 3a/1a4d, BBIABJISATH HEJOCTAIOLIUE JaHHbIE,
BBIOMPATh 3aKOHBI W (QOPMYNbI, HEOOXOoAWMBIE ISl €€ pelieHus,
UCIIOJIb30BaTh CIPABOYHBIE JaHHBIC, IPOBOJUTH pPacu€Thl U OLEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HAYeHUS (DU3MUECKO BEIWYHHBI; YMEHUE
OTpEACNATh Pa3MEPHOCTh (U3MUYECKON BEIMYUHBI, MOJYYEHHOW MpHU
pellIeHnH 3aa9u

YMeHHe XxapakTepu30BaTh MPUHIIMIIBI I€HCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4HcJie OBITOBBIX MHPUOOPOB, M TMPOMBIIUIEHHBIX TEXHOJIOTHYECKHX
IPOILIECCOB M0 UX OMHMCAHUIO, UCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3MUECKUX
SBJICHUN U HEOOXOAMMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnosiab30BaTh 3HaAHUS O (U3NYECKUX SIBICHUSAX B IOBCEIHEBHOU
JKU3HU i oOecrieyeHus O€30MacHOCTH MpU OOpalieHUH € OBITOBBIMU
npuOopaMyi M TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHMs 3/10pOBbI M
COOJIIOJIEHHsI HOPM HKOJIOTMUECKOTO MOBEJEHHS B OKpY)KaoLIEH cpene;
NOHUMaHHE HEOOXOAUMOCTH TPUMEHEHUS JIOCTWXKEHUH (UMK |
TEXHOJIOTHH JUIsl pallMOHAIBHOTO IPUPOIOIIOIb30BAHUS

11

OnelT  moucka, MpeoOpa3oBaHHUS W TpPeACTaBleHUs UHGOpMaLUU
¢u3nueckoro - coiepKaHMs € MCIOJb30BaHMEM  HH(POPMAIMOHHO-
KOMMYHHUKAaTHBHBIX TEXHOJIOTHH; YMEHHE OLEHUBAaTh JOCTOBEPHOCTh
NOJy4eHHOW MHQOpMalMM Ha OCHOBE HMEIOLIUXCA 3HAaHUM W
JOTIONTHUTEIbHBIX MCTOYHMKOB; YMEHHE HCIIOJIb30BaTh IPU BBINOJIHEHUU
y4yeOHbIX 3aJaHUil  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (U3NYECKOro
coJiep’KaHusl, CIpaBOYHbIe MaTepuaibl, pecypchl ceT VHTepHeT; BianeHue
0a30BbIMH HaBbIKaMU IpeoOpa3oBaHusl MHGOPMAIMK U3 OJHOM 3HAKOBOM
CHUCTEMBI B JpPYIyl0; yYMEHHE CO3[aBaTh COOCTBEHHbIE IMUCbMEHHBIE U
YCTHBIE COOOLIEHNSI HA OCHOBE MH(OPMAIK U3 HECKOJIBKUX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
11O ®PU3UKE

K IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
ox

1 MEXAHWYECKUE SABJIEHUA

11 Mexanuueckoe aBuxkenne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTENEHOCTD
' TIBIKECHUS

PaBHOMepHOEe W HepaBHOMepHOe aABMkeHue. Cpemusisi ckopoctb. Dopmyna ans
1.2 | BelumcieHus cpeaHei ckopoctu: V = S/t

PaBHOMepHoe HpHMOHHHeﬁHOC JABHMOXKXCHUC. 3aBUCUMOCTh KOOPpAHUHATLI TCJIa OT BpEMCHU
B ClIydac paBHOMCPHOI'O HpHMOHHHCﬁHOFO JBHXKXCHUA:

13 x(O)=x,+vuft

I'paduku 3aBUCUMOCTH OT BpeMEHM ISl TPOEKIUH CKOPOCTH, IPOEKIHNH
IIEpEMEICHUS, IIyTH, KOOPAUHATHI IIPY PABHOMEPHOM IPSIMOJIMHEWHOM JIBUKEHUH

3aBUCHUMOCTh KOOpJAMHATBl Tejla OT BPEMEHM B Clyya€ pPaBHOYCKOPEHHOI'O
HPSIMOJIMHENHOTO ABUKEHUS:

-le:f:l = 1-.|;|: * f_ax *

(]

DopMybl U MPOEKLUUH IIEPEMEILEHNUs, TPOCKIUU CKOPOCTH U IIPOCKIUU YCKOPEHHUS
IIPY PABHOYCKOPEHHOM NPSIMOJIMHEWHOM JIBUKECHUU:

2
14 -Sx(F)=Dﬂx'f+ﬂx'%.
U_\'('f) =Up, +a, 1,

a.(f)=canst,

5 5

2 2_ 4
Uiy Yy Sy

Fpa(I)I/IKI/I 3aBUCUMOCTHU OT BPCEMCHHU MJIA MPOCKIUNU YCKOPCHH:A, IMPOCKIUN CKOPOCTH,
MpoCKIrU ICPEMCHICHUA, KOOPAWHATHI IIPpU PABHOYCKOPCHHOM HpﬂMOJ’IHHCﬁHOM
JBHXXCHHUHN

CBobonHoe mnanenue. dopmynbl, omMchBaOUMe CBOOOJHOE TNaJE€HHE Teia MO0
15 | BEPTHKAmA (IBW>KEHHUE Teja BHU3 WM BBEPX OTHOCHTEIBHO IMOBEPXHOCTH 3EMIIH).
' I'paduku 3aBUCUMOCTH OT BPEMEHHM JJISl POCKIIMU YCKOPEHUS, IPOSKIIUN CKOPOCTU U

KOOpAUHATHI ITPpU CBOGOI[HOM MMaaACHUU TCJIa 110 BEPTUKAIIN

CKOpOCTh PaBHOMEPHOTO JBIKEHHS TEJIa M0 OKPYKHOCTU. HampapieHne ckopocTu.
1.6  dopmyna s BBIYUCICHHS CKOPOCTH 4YeEpe3 paauyc OKPYKHOCTH W TIEPUOJ
oOparreHus:




2MR

UZT

LenTpocTpemurenbHoe yckopenue. HarpaBieHne HeHTpOCTPEMUTENBHOTO YCKOPEHUS.
®opmyra 17151 BBIYUCICHHS] YCKOPEHUS:

_u
“WSR
dopmyia, CBSI3bIBAIONIAS IEPHOJ] M YACTOTY OOpaIeHHUs:
Y
T

Macca. ITnotHocTh BemecTBa. Popmyiia [l BBIYUCICHUS INIOTHOCTU:

_m

17 P77
1.8 = Cwua — BexropHas puzmueckas BenmunHa. CIOKEHHE CHIT
19  SIBnenue unepuuu. Ilepssiit 3akoH HploToHa
Bropoii 3akon HeroToHa:
110 F=m-a
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha TEIO
Bzaumopeincteue ten. Tperuit 3akoH HeroToHa:
1.11 F. p o _Fl—>2
TpeHue mokos M TpeHHE CKOJIbKeHUs. PopMmyrna UIsl BBIYMCICHHUS MOAYISl CHIIbI
TPEHUSI CKOJIbKEHHUS:
F_=n-N
1.12 p=H
Hedopmarus tena. Yopyrue u Heynpyrue aegopManun. 3aK0H yopyrou aedopmariu
(3akoH ['yka):
1.13 F=k-Al
1.14  BceMmupHoe TAroTeHue. 3aKOH BCEMUPHOTO TATOTEHHUS:




1.15

1.16

1.17

1.18

1.19

F-G. g -iﬂ:
'L
Cuna Tsoxectd. Y ckopeHue cBOOOIHOTO MaieHusl.
dopmyiia 715 BBIYUCIECHUS CHIIBI TSKECTH BOJIM3M MoBepXHOCTH 3eMiu: F = mg.
JBuxenue mnaner Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs n

Meperpy3Ku
Hmnynbc Tena — BeKTOpHas pu3ndeckasi BelIMYMHa.

p=mi
HNmnynse cucremsl ten. U3sMenenne nmnyibca. MIMITynbe cuiibl

3aKkoH COXPAaHCHUS UMITYJIbCa JIA SaMKHYTOﬁ CUCTCMBI TCJI:
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexannueckas pabota. @opmyna st BEIYUCICHHS paOOThI CHITHL:

A=Fscosc

Mexanuueckass MOIITHOCTb:

n=4
[

Kunerndeckas u noteHuanpHas sHeprus. @opMyiia s BEIUACICHHUS] KHHETUYECKOM
SHEPIUM:
2
oL
2

Teopema o knHeTHUECKOU dHEeprun. Popmyra i BBIYUCICHUS TOTCHIIMAIBHON
SHEPIUHM Tella, IOJIHATOrO
HaJ 3eMIIEH:

E,= mgh

MexaHnueckas SDHEprus:
E=E;+E »
3aKOH COXpaHEHUsI MEXaHNYECKOM 3Heprun. @opMmyiia sl 3aKOHA COXPAHEHUS

MEXaHUYECKOM 3Hepruu B OTCyTCTBUE cuil TpeHus: E = const.
[IpeBparenrie MexaHMUECKON SHEPTUU MTPU HAJTMUNUU CHIIBI TPEHUSI.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Poraar. Moment cuisr: M - FI.
VYcioBue paBHOBECHS phluara:




M +M +..=0
[ToaBuxHBIN 1 HeTOABWKHBIN O6510ku. KITJ] mpocThIx MeXaHH3MOB,

n= Anonesnas
A‘S&TI:E"IBEEHH

1.21

JlaBiienue TBEpIOTO TENA.
dopMyia i1 BBIYMCIICHMS NAaBJICHUs TBEPIOIO Tea:
F
P=—-
JaBnenue ra3a. ATMocgepHoe AaBlICHHE.
FI/IIlpOCTaTI/I‘-IeCKoe AaBJICHUC BHYTPU KUIKOCTHU.
d)opMyJIa AJI1 BBIYHUCJIICHUA JAaBJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p,

1.22

1.23

3axoH [lackans. 'mapaBaudeckuii npecc

3akoH Apxumena. @opmyia Uil ONpEAeSICHNs BBITAJKUBAIOLIEH CUIIbL, AEUCTBYIOIIECH
Ha TeJO, NOTPYKEHHOE B AKUJKOCTh WM ras3:

Ycnopue nmaBanus Tena. [lnaBanue CYAO0B U BO3AYXOIJIaBAHUC

1.24

1.25

Mexannueckue koyieOaHusa. AMIUIMTY/AQ, MEpUOJ M 4YacTtoTa Kojebanuii. dopmyna,
CBSI3BIBAIOIIASl YACTOTY U MEPUOJ KOJIeOaHUH:

vol
T

Marematuueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKUA. [IpeBpamieHue sHeEprum  Ipu
K0JIeOaTeIbHOM JIBUKEHUU

1.26

3aryxaromue Konebanus. BeinyxxaeHnsie konedanus. Pezonanc

1.27

1.28

Mexanuueckue BOJHBL [Ipo1osibHbIC U TIONIEPEYHbIC BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh
pacrpocTpaHeHUs BOJHBI:

h=v-T

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

1.29

IIpakxmuueckue pabomoi

N3MmepeHne cpeaHel MIOTHOCTH BEUIECTBA; apXUMEIOBOM CHIIBL; )KECTKOCTU MPYKUHBI
K03 pHLIMEeHTa TPEHUS CKOJIbKEHUS; paOOThI CHIIBI TPEHUS, CHIIBI YIIPYTOCTH; CPEIHEH
CKOpOCTH JBIJKEHHS OpycKa IO HAaKJIOHHOM IIJIOCKOCTH; YCKOpeHHMs Opycka mpu
JIBIDKEHUM 110 HAKJIOHHOW  IUIOCKOCTH; 4YacTOTBl M  Iepuoja  KojeOaHuii
MaTeMaTHYECKOro0 MasiTHUKA; YaCTOTHI U MEpHoIa KojleOaHuil Mpy>KUHHOTO MasTHUKA;




MOMEHTa CHJIBI, JEHCTBYIONIETO Ha pbIYar; pabOThl CHUJIBI YIPYTOCTH IMPHU MOABEME
rpy3a ¢ HOMOIIIO HETOABMKHOTO OJI0KA; pabOThI CHIIBI YIIPYTOCTH NIPU NOIbEME TPY3a
C MIOMONIBIO TTOABMIKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIIOBOM CHIIBI OT 00bhEMa MOTPY)KEHHOW YacTH Tea
U OT IUIOTHOCTH HJKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIOIICH CHIIBI OT MacChl TeJa;
CUJIbI TPCHHUA CKOJIBXKCHHA OT CHJIbI HOPMAJIBHOTO AABJICHUSA U OT pOJa IMOBCPXHOCTHU,
CWJIBl YIPYrOCTH, BO3HUKAIONIICH B MPYKWUHE, OT CTEHCHHW Ae()OopMaluyd MPYXKUHBL,
YCKOpEHUsl OpyCKa OT yria HAaKJIOHA HANPaBIIONIEH; Mmeproja (4acTOThl) KOJeOaHMiA
HUTAHOI'O MasiTHUKA OT AJIMHBI HUTH, IICpHUOIa KOHe6aHHﬁ MNPY>XUHHOI'O MasATHUKa OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCICIOBAHUE HE3aBUCUMOCTH TMEpHOIA
KOJICOAHUH HUTSHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka ycCiOBUSI paBHOBECHS
pblyara

Qusuueckue A61eHUs 6 npupooe. MPUMEPHl IBUXKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOW U HEKUBOW NPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUIIUBBI U
OTIUBBI, JBWXKEHUE IUIaHET COJIHEYHON CUCTEMBI, PEAKTHBHOE JIBUKCHHME >KUBBIX

1.30 OpPraHU3MOB, PblUaru B Telle 4YeJIOBEKa, BIMSHUE aTMOC(PEpPHOrO JaBJICHUS HA JKUBOU
OpraHu3M, IIJJaBaHHWE pbIO, BOCIPHUITHE 3BYKOB JKUBOTHBIMM, 3EMIICTPSCEHHE,
ceificMu4eckue BOJHBI, IIyHAMH, 3XO
Texnuueckue ycmpouicmea: CIAJOMETpP, JAaTYMKH TIOJIOKEHUS, pACCTOSHUS U
YCKOpEHHUs1, AMHAMOMETD, MOJIIIUITHUKH, PAKEThl, pbluar, MOJIBUKHbIN 1 HEMOIBUKHBIH

1.31 Onoxu, HaKJIOHHAS TUIOCKOCTh, MPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIONINECS COCY/IBI,
YCTPOMCTBO BOZOIPOBOJIA, THIPABIMYECKUH ITpecc, MaHOMETpP, OapoMeTp, BBICOTOMED,
HOPILIHEBOW HACOC, apEOMETP, IXOJIOT, UCIIOIb30BaHUE YIIbTPa3BYKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKONH TEOpUU CTPOEHMS BEILECTBA.

21 Mogenn  TBEPOOTO, OKUAKOTO W Ta3000pa3HOTO  COCTOSIHMH  BEIIECTBA.
Kpucrammmyeckne n amop¢HbIe Tena

99 JIBmxkenue dacTtull BemiecTBa. CBsi3b CKOPOCTH JIBUXKEHHS YacTUL[ C TeMIepaTypoil.

' BpoynoBckoe nBuxenue, mudpdy3us

2.3 ~ CmaunBaHUWE W KallWUISIPHBIC SBICHUS

2.4  TemnnoBoe pacuIMpeHHe U CKaTHE

2.5  TemnoBoe paBHOBecHE

26 Buytpennsist sneprus. Pabora u teruionepenaya kak crocoObl H3MEHEHHs BHYTPEHHEH

' SHEPruu

2.7 Bwuapl Teronepeaayn: TeIIONPOBOAHOCTb, KOHBEKIIHS, U3Ty4eHUE
HarpeBanue u oxiaxaenue tei. KonndecTBo TEIUoTH. Y AenbHas TeIIOEMKOCTb:

*8 o=cm(ty-1)
3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MpOIeccax. Y paBHEHUE TEIUIOBOrO OajaHca:

2.9 Ql +Qg g

2.10 Hcnapenue u xKoHAeHcanus. VI3MeHeHHEe BHYTPEHHEH SHEPIHU B MPOLIECCEe UCTIAPCHUS




U KoHJeHcaluu. Kumenue )kuakocTu. Y aenabHas Teriora napooopasosanus: L = Q/m

2.11  BnaxHOCTH BO3ayXa
[InaBnenne m xKpucrasmszanus. M3MeHeHne BHYTpEHHEH SHEpruu Npu IUIABICHUU H
KpUCTaNIM3alUK. Y 1ebHas TeIJI0Ta MIaBIECHU:
2.12 0)
- m
513 BHyTpeHHsAs sHeprusi cropaHus TOIIMBA. Y JelbHas TEIUIOTa CrOpaHUs TOILIMBA: ( =
' Q/m
2.14  Ilpuniunsl padoTsl TemioBbiX apurareneid. KIIJ[ TermoBoro npurarens
Ipakxmuueckue pabomul
W3mepenne ynenpbHOH TEINIOEMKOCTH METAUIMYECKOTO LWIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (UKCHPOBAHHOM Macchl, B
515  KOTOPYIO OmymieH HArpeTbli IIJIUHIP; KOJWYECTBA TEIUIOTHI, OTAAHHOTO HArPEThIM
' LWIMHAPOM, T10CJIE€ OITyCKaHUS €ro B BOJY KOMHATHOM TeMIepaTypbl; OTHOCUTEIIbHON
BJIQKHOCTH BO3J]lyXa; YAEJIbHOW TEIUIOTHI IIaBleHus Jbaa. MccnenoBanue uaMeHeHUs
TEMIepaTypbl BOJAbl IpPHU Pa3IUYHBIX YCIOBMSX; SIBIEHMS TEIUIOOOMEHA IIpH
CMEILIMBaHUU XOJIOAHOM U ropsyeil Bo/ibl; MpoLecca UCIapeHUs
Qusuueckue A61eHUs 6 NpUpode. TTOBEPXHOCTHOE HATSHKCHNUE U KAIMJUISPHBIC SIBICHUS
2.16 B mpupoae, KpucTtaulbl B mpupoje, u3inydeHue CoiHIla, 3amep3aHue BOJOEMOB,
MoOpckue Opu3bl; 00pa3oBaHKUE POCHI, TYMaHa, UHEs!, CHera
Texnuueckue ycmpoticmea. KalWUISIPbl, TPUMEPHl HWCIOJIB30BAHUS KPHUCTAIIOB,
2.17  >KUAKOCTHBIN TEPMOMETp, NAaTUYMK TEMIEpPaTypbl, TEPMOC, CUCTEMa OTOIUICHHS JIOMOB,
THUTPOMETPHI, IICUXPOMETP, TapoBasi TypOWHA, TBUTATENb BHYTPEHHETO CTOPAHHS
3 DJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1  Dnexrpuszanus Ten. J[Ba Buaa 3JIEKTPHUUECKUX 3apsi/IOB
3.2  BzammoneiicTBHe 3apspKeHHBIX Tell. 3akoH Kymona
3.3 3aKoH COXpaHEHUs IEKTPUUYECKOTo 3apsaa
3.4 Onektpuueckoe  mnoine.  Hanpsok€HHocTh  anekTpudeckoro  nosid.  [IpuHimun
' CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurtenn snekrtpuueckux 3apsaoB. JlelicTBHE  SJEKTPUYECKOrO MOJNsS  Ha
' aNeKTpuyeckue 3apsiabl. [I[poBOTHUKY U TUDIEKTPUKU
[TocTossHHBIN ANEKTpUYECKUM TOK. JleHcTBHS 3iekTpuueckoro Toka. Cuia TokKa.
3.6  Hampsokenue.
I=qg/t,U=A/q
37 DJIEKTPUIECKOE COMPOTUBIICHUE. Y ACTHHOE dIIEKTPUIECKOE COMPOTHUBIICHHE:
' R =pl/S
3.8 3akon Oma ms ydactka snektpuieckou nenu: | = U/R
[TocnenoBarenbHOE COEAUHEHNE IPOBOAHHUKOB!
3.9

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




Hapannenbﬂoe COCAUHCHUC ITPOBOAHUKOB PAaBHOI'O COIMPOTHUBIICHUS:

U=Ug:I=I+I;R=2.
- = )

e

CMelaHHbIe COCAUHCHU IMPOBOAHUKOB

3.10  PaGota u MomHOCTH ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 0=1 2 pos
312 OnbiT Dpcrena. MarHuTHOE 1MoJie MPSIMOTO MPOBOJHHMKA ¢ TOKOM. JIMHUM MarHUTHOM
' UHIYKIHN
3.13  MaruuTtHoe noJje MOCTOSHHOTO MarHuTa. B3anuMoielicTBuEe MOCTOSIHHBIX MarHUTOB
3.14  JleiicTBHe MarHUTHOTO TIOJI HA POBOJHUK C TOKOM
3.15  Omsrrel @apanes. SABneHue aMeKTpoOMarunTHON HHAYKIUU. [Ipasuio Jlenma
Ilpaxmuueckue pabomul
H3mepeHne 3JIeKTPUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AJIEKTPUUYECKOTO
TOKa; pabOTHI NIEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMIIO4Ka), OT HAPsDKEHUS Ha KOHLAX IMPOBOJAHMKA; 3aBUCUMOCTU COIIPOTUBIICHUS OT
' JUIMHBl ~ NIPOBOJHMKA, IUIOMIAJM €ro IIONEPEeYHOTr0 CEYEHMs U YAEIbHOTO
COIPOTUBIICHUS.
[IpoBepka mpaBuna [UIsl SJIEKTPUUYECKOTO HAMpPSDKEHUS NPU  MOCIEI0BaTEIbHOM
COCIMHEHUN TMPOBOJHUKOB; TMpaBujia Uil CHJIbl D3JEKTPUYECKOrOo TOKAa MpU
napanjielbHOM CO€MHEHUH NTPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qusuueckue A6leHuUs 6 npupode: BJIEKTPUUYECKUE SBJIEHHUS B aTMmocdepe,
3.17  SJEKTPHUYECTBO >KMBBIX OPraHU3MOB, MArHUTHOE IMOJIC 3eMIIH, JAPEH( MOIFOCOB, PO
MarHUTHOTO TOJIS 7151 )KU3HU Ha 3emJie, MOJISIPHOE CUSHUE
Texnuueckue ycmpouicmea: >IEKTPOCKOI, aMIIEpMETpP, BOJIBTMETP, PEeocTaT, CUETUHK
318 JNEKTPUYECKON  JHEPruu, DJIEKTPOOCBETUTENIbHbIE TNPUOOPHI, HarpeBaTesbHbIE
' AIEKTPOTPUOOpPHl  (TIPUMEPBI), DIEKTPUUECKHE TPEIOXPAHUTENH, dIEKTPOMATHUT,
AJIEKTPOABUTATENb TOCTOSHHOTO TOKA, TEHEPATOp MOCTOSHHOTO TOKA
3.19  DnekrpomarHuTHbIC BONHEIL. [lIKkana aneKTpoOMarHuTHRIX BOJH
3.20  Jlyuesas mojueinb cBeta. [IpsiMoMHEIHOE pacipocTpaHEHHE CBETa
3.21  3akoH oTpaxkeHus cpera. [Imockoe 3epkano
3.22  TlpenomieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa
3.23  ucmepcus cBeTa
394 JInnza. Xox nyueit B inH3e. POKYCHOE paccTOsiHUE JIMH3BL. OnTHUYECKas CUIa JIMH3BIL:
' D=1/F
3.25 I'nma3 kak ontuyeckas cucrema. Onruueckue mpudopsl
3.96 Ilpakxmuueckue pabomul

HH#Par###113MepeHre oNTUYECKON CUITbI COOMPAIOIIe JIMH3bI; (POKYCHOTO PACCTOSHHS




coOuparomield TUH3BI (TI0 CBOMCTBY paBEHCTBA Pa3MEpPOB IMpeIMeTa U U300paKeHWs,
KOTJIa IIPEIMET PACIIONIOKEH B TIBOMHOM (hoKyce), MoKa3aTels IPEIOMIICHHSI CTEKIIA.
###Par### ccnenoBanue  CBOMCTBA HM300paKEHHUs, IOJIYYEHHOTO C  ITOMOIIBIO
coOMparoniel JMH3bL, U3MEHEHUs (DOKYCHOTO pacCTOSHHS ABYX CIIOKCHHBIX JIMH3,
3aBUCUMOCTH yTJjla TPEIIOMJICHHS CBETOBOTO Jiyda OT yIJla TaJeHHUs Ha TpaHUIIC
«BO3JIyX — CTEKIIO)

Duszuveckue A61eHUS 8 npupode: 3armeHus CoJiHIIA U .HYHBI, OoBETa TCJI, OIITUYCCKUC

3.27
sBJICHHS B aTMocdepe (1BeT HeOa, pedpakiys, paayra, MUPax)
3.28  Texuuueckue ycmpoticmea: 09KH, IEPUCKOT, (poToarmapar, ONTHIECKUE CBETOBOIBI
4 KBAHTOBBGIE SIBJIEHUA
4.1  PaamoakTWBHOCTH. Anb(a-, OeTa-, raMma-u3nydenus. Peakuuu anbda-u 6era-pacmana
4.2 Onbitel Pezepdopna mo paccesuuto anbda-vactuil. [LnanerapHas Moienb aToma
4.3  CocraB aToMHOTrO sigpa. M30TOIBI
4.4  Tlepuon momypacnazia aTOMHBIX P
45  SnepHble peakuuu. 3aKOHbI COXPaHEHMsI 3aps1I0BOIO U MAaCCOBOI'O YHCET
Qusuueckue s61eHUsE 8 Npupooe: SCTECTBCHHBIH PalUOaKTUBHBIA (POH, KOCMUYECKUE
4.6  nydd, paJHOAaKTUBHOE M3IyYCHHUE MPUPOJIHBIX MUHEPAIOB, JACHCTBHE PAJHOAKTHBHBIX
M3JIy4CHUM Ha OPraHU3M 4eJIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBUIYAIBHBIM JO3UMETp, Kamepa

BI/IHBCOHa, AACPHAA SHEPTCTUKA



YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

®dusuka. 8 kiacc. [lepeikun .M., IBanoB A.M. uznarensctBo [IpocBenieHue
®usuka. 9 xiacc. [epeimkun .M., IBanoB A.M. uznarensctBo [IpocBemieHue
®usuka. 7 xnace. [leppimkun .M., BanoB A.W. u3narensctBo [IpocBemenue

Mapon A.E., Mapon E.A. OnopHble KOHCIIEKTBI U PA3HOYPOBHEBBIE 3aaHUS,
['pomiiea O.U. KoHTpoOJIbHBIE 1 CAMOCTOSITEIbHBIE PAOOTHI

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET






