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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKe HAa YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHUH U TpeOOBaHWI K pe3yiabTaTaM OCBOCHHUS Ha
yray0iIEHHOM YPOBHE OCHOBHOM 00pa3oBaTeIbHON MPOTpaMMbl, PEICTaBICHHBIX
B ®I'OC 000, a taxxe ¢ yuérom ¢eaepaibHON paboueil mporpaMMbl BOCITUTAHHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Dusukay.

Copnepxkanue mnporpaMMbl 1O (PU3MKE HAMpaBiICHO Ha YIOBIETBOPEHHE
MOBBIIICHHBIX 3alPOCOB OOYYAIOMIMXCS, CTpeMAIMXcAa K Oosiee TIyOOKOMY
OCBOCHHUIO (DM3MUECKUX 3HAHUM, U Ha (POPMUPOBAHHME ECTECTBEHHO-HAYYHOMU
rpaMOTHOCTH oOydawmmxcia. B nporpamme mno (Qusuke  yduThIBAIOTCA
BO3MOXHOCTH Yy4eOHOro mpeamera B peanusanuu tpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METaNpPEAMETHBIM pe3yJibTaTaM 00yueHHUs, a TaKkKe
MEKIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT'O 0011IeTO 00pa30BaHUsI.

[Iporpamma no pu3uke ycTaHaBIMBAET paclpeeseHue yueOHOro MaTepuana
1o rojiaMm o0ydeHus (1o Kjaccam), npejaracT IpUMEpPHYIO MOCIeA0BaATEILHOCTh
U3YYCHHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSl MPEIMETHOTO COJEpPKAHHS U
yu4€Te BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ UEIbIO OKa3aHUS METOAMYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUM paboyell MporpaMMbl IO YYEOHOMY IIPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEIMETOB, MOCKOJBKY (PU3NUYECKHE 3aKOHBI JISKAT B OCHOBE MTPOIIECCOB U SIBJICHUH,
U3y4aeMbIX XUMUEH, OMOJIOTHEHN, aCTPOHOMHUEH U Pu3nUecKo reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEAOCTaBIIACT Hauboyiee sCHbIE
oOpa3ibl MPUMEHEHUs HAYYHOTO METOZa MO3HaHHUS, TO €CTh CIoco0a MONTyYeHUs
JOCTOBEPHBIX 3HAHUHN O MUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUsA B CTPYKType OOIIero
o0pa3oBaHMsI COCTOUT B (POPMHUPOBAHUU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH W
UHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usnku Ha YriayOJa€HHOM YpOBHE TMPEANOoJaracT YBEPEHHOE
BJIQJICHUC CJIETYIOITUMU KOMITETEHTHOCTSIMU, XapaKTepU3yIOIMIIMHU
€CTECTBEHHOHAYYHYIO TPAMOTHOCT:

HAay4YHO OOBSICHATH SIBJICHUS;

OLICHMBaTh M  TOHUMATh OCOOEHHOCTH  HAYYHOIO  MCCIIEIOBAHUS;

WHTEPIPETUPOBATH JIAHHBIE M HCIOJIH30BaTh HAYYHBIC JOKA3aTEIhCTBA IS
MOJTyYCHUS BBIBOJIOB.

[lenn wusyueHus GU3WMKA HA YPOBHE OCHOBHOTO 00ImIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «Duszuka» B
oOpa3zoBaTenbHbIX opranu3anusx Poccuiickoit denepanun, peaU3yrOINIMX



OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, yTBEPKAEHHONW pELICHUEM
Konnernn MunucrepcerBa npocsemiennst Poccuiickoin @enepanuu (MpoToKoJ OT 3
nexadps 2019 r. Ne [1K-4BH).

[enu n3yuenus GU3UKKU HA YTITyOIEHHOM yPOBHE:

pa3BUTHE WHTEpPECa W CTPEMJICHHS OOYYAIOIIUXCS K HAyYHOMY H3YYCHHIO
IIPUPOJIBI, PA3BUTUE MX MHTEIUICKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJE MO3HAHHUA U (HOPMHUPOBAHUE
HCCIIEIOBATENICKOI'O OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

dbopMUpOBaHNE HAYYHOTO MHPOBO33PCHHS KaK pe3yiabTaTa U3YYCHUS OCHOB
CTpOCHHS MaTepuu U (QyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

dbopMUpOBaHHEe YMEHHUU NPHUMEHATH (U3WUECKUE 3HAaHUS W HAYYIHBIC
JI0Ka3aTeNbCTBA I O0BICHEHUS! OKPY>KAIOIINX SIBJICHUI;

dbopMupoBaHHE TPEACTABICHUA O pPONMM (PU3UKK AN Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TMPEJACTaBICHUMM O  BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHOW  JAESATENBbHOCTH, CBA3aHHOM C (PU3MKOHM, TMOATrOTOBKAa K
JalbHeHIIeMy 00Oy4eHHUIO B 3TOM HaIPaBJICHUH;

dbopMupOBaHHEe TOTOBHOCTH K JalbHEUIIEMY H3y4YeHHI0O (U3UKU Ha
yri1yOJIEHHOM YPOBHE B paMKaX COOTBETCTBYIOLIUX Mpo¢uieil o0yueHus: Ha ypoBHE
cpeaHero oo1ero oopa3oBaHus.

JlocTxeHne 3TUX IieNied MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIEAYIONTUX 3a/1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOEHUHU BEIIECTBA, MEXaHUYECKHUX,
TETUTOBBIX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

nprUOOpEeTeHNE YMEHHUM aHAIM3UPOBATh U OOBICHITH (PU3MUECKHE SIBJICHUS Ha
OCHOBE M3yUEHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHUE METOJIOB PEIICHUS PACUETHBIX U KAYECTBEHHBIX 3a/1a4, TPEOYIOUNX
CO3/IaHMA U WCIOJIb30BaHUA (PU3MUECKUX MOJENeH, BKJIIOYas TBOPYECKHE U
MIPAKTUKO-OPHCHTHPOBAHHBIC 3a/1a4H;

pa3BUTHE WCCIEAOBATEIBCKUX YMEHHI: HAOMIONaTh SBICHUS W U3MEPSThH
¢u3nyecKue BEIUYNHBI, BBIIBUTATh TUIIOTE3HI U Mpeaarath dKCIEPUMEHTATbHbBIE
CIIOCOOBI UX TIPOBEPKH, TJIAHUPOBATh U MPOBOAMTH OIBITHI, SKCIIEPUMEHTAIBHBIC
WCCIICIOBAHMSI, aHATM3UPOBATh TIOJyYeHHBIC JAHHBIE U JISIaTh BHIBOIBI,

OCBOCHHME NPUEMOB paboThl ¢ WHpOpMaIHel (U3HIECKOTO COEp KaHMUS,
BKJTFOUYasi HH(POPMAIIUIO O COBPEMEHHBIX TOCTIKEHUSX (DU3UKH, HHTEPIIPETALUs U
KPUTHYECKOE OlIEHUBaHNE MH(POPMAIIHIH;

3HAKOMCTBO €O cdepamu MpoPeCCUOHATBHON NEATeTbHOCTH, CBI3aHHBIMH C
(Gu3NKON, WU COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JTOCTHIKCHUSX
(u3nyecKoil HayKu.



Ha uzyuenue ¢pusuku (yriayOnE€HHbIN ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
obOpazoBanus orBoauTcs: 340 vacoB: B 7 kiacce — 102 yvaca (3 gaca B Hezenio), B 8
kiacce — 102 yaca (3 yaca B Hezento), B 9 kinacce — 136 yacoB (4 yaca B HEJIEIIO).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAIOLIEro Mupa.

®du3rka — Hayka O mpupoje. SBiIeHus Npupoabl (3IEMEHTHI COJEPIKAHMS,
BKJIIOYAIONINE MEXKIPEAMETHbIE CBsi3n). DU3MUECKue SBICHUS: MEXaHUYECKUE,
TEIIOBBIE, JJIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuUIBI (U3MUYECKUX BETUYHH.
W3mepenne @u3nyeckux BeTUYMH. OTanoHbl. Dusmueckue npudopsl. llena
nenenusi. [lorpemnocts n3mepenuid. IlpaBuna 6ezonacHoro Tpyna npu padote c
nabopaTopHbIM 00OpyaoBaHMEeM. MexayHapoaHas cuctema eauHull. [lepeBon
BHECHCTEMHBIX eMHHUIL B equHuLb CH.

Kak ¢usuka u agpyrue ecrecTBeHHbIE HAYKH U3Yy4aroT pupoay. EcrecTBeHHO-
Hay4yHBIH METOJ IMO3HaHUS: HAOIIOJACHHE, IOCTAaHOBKAa HAay4yHOIO BOIIPOCa,
BBIJIBUKEHUE THUIOTE3, OSKCHEPHUMEHT MO MPOBEPKE THUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIBI0 MOJIEIEH.

Jemoncmpayuu.

Mexanuyeckue,  TEIUIOBBIC,  JJIEKTPUYECKUE, MAarHUTHBIEC, CBETOBEIE,
3BYKOBBI€ SIBJICHUS.

duznyeckre MpuOOPsI U Mpoleaypa MpsSMbIX U3MEPEHUN aHAJIOrOBBIM U
ur(ppoBBIM TPUOOPOM.

Jlabopamopuvie pabomoul u onvimel.

Omnpenenenue HEeHbl IeIeHHs HIKaIbl U3MEPUTEIBHOI0 Ipubopa.

N3mepenue pacCTosIHUMN.

N3mepenue momanu u o0bémMa. MeTos1 najieTKu.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENa.

Omnpenenenue pasMepoB MajbIxX Tel. MeTo psioB.

IIpoBeneHne wHcCiIENOBaHUSA IO IPOBEPKE THUIIOTE3BI: NAIBHOCTH I10JETA
[IapuKa, MyneHHOr0 rTOPU30HTAIBHO, TEM OO0JIbIIIE, YEM OOJIBbIIE BHICOTA ITyCKa.

Pasznen 2. [lepBoHayajibHbIe CBEJIEeHUS O CTPOEHUHU BelleCTBA.

CrpoeHue BeliecTBa: aTOMbl U MOJIEKYJBI, UX pa3sMmepbl U Macchl. ONbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIECTBA.

JBm>kenne yactui BemecTBa. CBSA3b CKOPOCTM JBWKEHHUS 4YacTULl C
temrneparypoil. bpoyHnoBckoe npmwxenue. Juddysus. BzaumopeiicTBue yacTuil
BEILIECTBA: TPUTSKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE Ta30B, >KMJIKOCTEH U TBEPIBIX
(KkpucTaiymyeckux) Tesl. B3aumMocBs3b MEXKIy CBOMCTBAMHM BELIECTB B Pa3HBIX



arperaTHhIX COCTOSIHUAX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

Habmronenue 6poyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

HabGnronenue siBneHuil, O0bSACHAIOMMXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopuvie padbomoul u onvimel.

Orenka quaMeTpa aToMa METOJIOM PSJIOB (C UCITONTb30BaHuEM (oTorpaduii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OnpIThl 1O OOHAPYKEHUIO TEHCTBHS CHUJT MOJIEKYJISIPHOTO IPUTSKEHUSL.

Paznen 3. /IBm:kenune u B3anMoAeiicTBHE TeJl.

Mexannueckoe nBwxkeHue. Ilyte u  nepememenue. PaBHOMepHOe w
HepaBHOMEpHOe JBHkeHHe. CBOOOAHOE MaJeHUE KaK MpPUMEpP HEPaBHOMEPHOTO
nerokeHus teil. CkopocTb. CpenHssi CKOPOCTh IPH HEPABHOMEPHOM JIBHKECHHUHU.
Pacuér myTu u BpeMeHU JBUKEHUS.

['paduku 3aBUCMMOCTEM BEJNMYMH, OMNMUCHIBAIOUIMX JBHKeHHE. OO0mue
MOHATUS 00 OTHOCUTENBHOCTH JABUXKEHUs. CloXXeHue CKOpOCTeM mJig Tell,
JNBWKYLIUXCS MTapaJuIesIbHO.

SBnenne uHepUMM. 3aKOH HHEpUUHU. B3auMmopaeicTBHe Tell KaK NpUYMHA
U3MEHEHHsI CKOPOCTH JBIKEHMs Tell. Macca Kak Mepa MHEPTHOCTM Tela B
MIOCTyNaTeIbHOM JABWXKEHHH. [InotHOocTs BemecTBa. CBS3b INIOTHOCTH C
KOJJMYECTBOM MOJIEKYJl B eAuHule o0béma BemecTtBa. CMecH M CIUIABBL
IloBepxHOCTHAs U JINHEWHAS ITIOTHOCT.

Cuila Kak XapakTepucTuKa B3auMozeicTBus Teil. Cuila ynpyrocTd M 3aKOH
I'yka. 3Mepenne cuiibl ¢ TOMOLIBK AUHAMOMETpA. SIBJIEHUE TATOTEHHS U CUja
TskecTH. CHJla TSHKECTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HAPABJIEHHBIX MO OJHOW IpsMoM. PaBHonelcTBytomas cuil. Cuila TpeHUS.
TpeHue CKOIBXKEHUS W TPEHHME IIOKOs, BA3KOE TpeHWe. TpeHue B Ipupone M
TEXHUKE.

JHemoncmpayuu.

HabGnrogenne MexaHn4ecKoro JIBUKEHUS TeNa.

M3mepenne CKOpOCTH NPSAMOJIMHENHOTO IBUKEHUS.

Habmtoienue siBleHus HHEPLHH.

Hab6nronenune usmeHeHus: CKOPOCTH TP B3aUMOICUCTBUH TETI.

CpaBHEHHE Macc 0 B3aUMOJIEHCTBHIO TEJL.

CnoxeHune cuil, HapaBJIEHHbBIX MO OAHOU MPAMOM.

Jlabopamopuvie pabomoul u onvimel.



OnpeneneHne CKOPOCTH PABHOMEPHOIO JBHKEHHS (IIAPUKA B KUIAKOCTH,
MOJEJIN 3IEKTPUIECKOTr0 aBTOMOOWUJIS ¥ TaK Jajiee).

OnpeneneHue cpeaHEed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuKa [0
HAaKJIOHHOW INIOCKOCTH.

Ornpenenenue IIOTHOCTHA TBEPIOTO TENA.

OneITBI, JEMOHCTPHUPYIONINE 3aBHUCHUMOCTH pPAacTsDKEHHS (1medopmariim)
MPY>KUHBI OT MPUII0KEHHOMN CUIIBI.

OMnBIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHHS CKOJIBKEHUS OT CUJIbI
JABJICHHS U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

Pasznen 4. JlaBiienne TBEPABIX TeJl, JKUAKOCTEH W ra3oB.

Hasnenue. Cuna naBnenus. CriocoObl yMEHBIIICHUS U YBEJIMUCHUS JTABJICHUS.
JlaBnenue raza. 3aBUCUMOCTb JJaBJIEHUS T'a3a oT 00bEMa u Temneparypsl. [lepenaua
NaBJI€HUS TBEPIABIMH TENAMM, SKHAKOCTSIMHM UM ra3amu. 3akoH Ilackans.
[THeBMaTHUECKHE MAIIHBI.

3aBUCUMOCTh  JIaBJICHHUSI ~ JKUJKOCTH  OT  DJIYOMHBI  IOTPY>KCHHUS.
I'uppocratnueckuii  mapagokc. CooOmaromuecss cocyapl. ['mapaBauyeckue
MexaHu3Mbl. Vcnosib30BaHUE BBICOKUX JIaBJICHUH B COBPEMEHHBIX TEXHOJOTHSX.
Y eTponcTBO BOJOIIPOBOAA.

AtMocdhepa 3emnn u armocdepHoe naBieHue. [IpuduHBI CyliecTBOBaHUS
BO3yIIHONW 000souku 3emau. OmnbiT Toppuuennmu. M3mepenue arMmochepHOTro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHUSI OT BBHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHust aTMOC(HEpPHOro 1aBJICHHUS.

JlelicTBue XKUIAKOCTH U ra3a Ha IOTPYKEHHOE B HUX TENO. BrITaKkuBaromas
(apxumenoBa) cuia. 3akoH ApxuMesa. Y CIOBHE BOSHUKHOBEHUS BBITAIKUBAIOLIEH
(apxumenoBoif) cuibl, moaTrekanue. [naBanue Ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.

3aBUCUMOCTb JIABJIEHUS I'a3a OT TEMIEPATYPHI.

[lepenaua naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaromuecs COCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBnenue neicTBUsS aTMOCHEPHOTO JaBICHHUS.

Cudos.

3aBUCHUMOCTD BBITAIKUBAIOIIEH CUJIbI OT 00BbEMA MOTPYKEHHOHN B )KUAKOCTb
YacTHU TeJa U IIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOILIEN CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miiaBaHus Tell: MJIaBaHUE WU NIOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOILICHHS TUIOTHOCTEN TeJa U JKUJIKOCTH.

Jlabopamopuvie pabomoul u onvimel.



HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYyKEHHOU B
KUJKOCTh YaCTH TEJIA.

OmnpeneneHue BbITAIKUBAIONIECH CUIIbI, IEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE
B KUJKOCTb.

[IpoBepka HE3aBUCUMOCTHU BBITAJIKMBAIOIICH CUJIBI, JEHCTBYIOIIEH Ha TEJIO B
AKHUJKOCTH, OT MaccChl Tena.

OneIThl, JAEMOHCTPUPYIOIIHE  3aBUCUMOCTh  BBITAIKMBAIOIIEH  CHIIBI,
JEUCTBYIOUIEH Ha TEJO B KUJIKOCTH, OT 00BEMA MOTPYKEHHOM B MKUIKOCTh YACTH
T€Ja ¥ OT INIOTHOCTH XKUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKU U ONPEICIICHHE
€€ Ipy30H0AbEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTD. JHEPIrUs.

Mexannyeckast paboTa 1Jis CUJI, HAlIPABJICHHBIX BJOJIb JIMHUN NIEPEMEIICHUS.
MonHoCTb.

[TpocTeie MeXaHWU3MBI: pblYar, BOPOT, OJOK, NOJUCHACT, HaKJIOHHas
IJTIOCKOCTh, HOJKHUYHBIM MexaHn3M. MomeHT cunbl. PaBHoBecue peruara. [Ipasuiio
MOMEHTOB. [IpuMeHeHHe TmpaBuia paBHOBECHS pbluara K OJIOKYy. «30J0TOe
npasusio» mMexanuku. KIIJ] npocteix Mmexanu3zMoB. [IpocTbie MexaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexanuueckass »Heprus. KuHernueckas M NOTEHIHUAIbHAS 3HEPIHUS.
[IpeBpalienre 0AHOTO BUIA MEXaHUYECKOW SHEPTUH B APYTrOW. 3aKOH COXPAHEHUS
Y TIPEBPAILICHUS SHEPTUHU B MEXAHHKE.

Jemoncmpayuu.

[Tpumepsbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimol.

HccnenoBanue yciiOBUN paBHOBECHS pblyara.

N3mepenne KII/] HakKJIOHHOM MJIOCKOCTH.

N3yuyenue npaBuiia pslyara Jyisi MOABUAKHOTO M HETTOABUKHOTO OJIOKOB.

Omnpenencane KIIJI moaBuKHOTO M HETIOBH)KHOTO OJIOKA.

Omnpenenenre paboThl CUJIBI YIIPYTOCTH MPU TOIBEME IPY30B MPH MTOMOIIU
MOABMKHOTO OJIOKA.

N3yueHne 3ak0HAa COXpPaHEHUS! MEXaHUYECKOW DHEPTUH.

8 KJIACC

Pa3nen 6. TenioBbIe ABJICHNA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJSIPHO-KMHETHYECKOW TEOPUU CTPOECHUS
BellecTsa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. OINBIThI, MOATBEPKIAIOIINE
OCHOBHBI€ T0JIO)KEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.



Mopgenun TBEPAOro, >KUIKOTO M Ta3000pa3HOTO COCTOSIHUW BEIIECTBA.
Kpucrannmmaeckne u amopdubeie Tena. ['padeH — HOBBIM MaTepwiasl IJIsi HOBBIX
TEXHOJIOTUNA. TEXHOJOTMU TOJYyYeHUS HCKYCCTBEHHBIX aiiMa3oB. OObsSCHEHHE
CBOWCTB T'a30B, KUIAKOCTEW W TBEPABIX TEJI HA OCHOBE IOJIOKEHHUIN MOJIEKYJISIPHO-
KUHETH4YeCcKo Teopun. [IoOBEpXHOCTHOE HATSKEHUE, CMauMBaHUE, KANUJUISIPHBIC
saBJ€HUA. TemIoBoe pacuIMpeHue U CKAaTHE. 3aBUCUMOCTh JaBJIEHUSA ra3a oOT
00BbEMa, TeEMIIEpaTypHI.

Temneparypa. CBsi3b TeMmepaTypbl CO CPEIHEH KHHETHYECKOM SHEprueu
TEIJIOBOTO JIBM>KEHUS YacCTHUL. TeMIlepaTypHbIE IIKAJIbI.

Buytpennsis  sHeprus. CnocoObl HU3MEHEHUS] BHYTPEHHEW SHEPIUH:
TeruIonepeaada u coBepiieHne padboTsl. Buabl Teronepeayu: TeraonpoBOHOCTb,
KOHBEKIUS, Wu3JydeHue. Buuabl Termionepeaau B MOPUPOJE UM TEXHHKE.
HeoOpaTtuMocTh TEIIOBBIX MPOLIECCOB.

KonudectBo TeminoTel. YaenbHas TEMJIOEMKOCTh BellecTBa. TeriooOMeH U
TEIJI0BOE paBHOBecHUeE. 3akoH HeloToHa-PruxMana. YpaBHeHue TEII0oBOro OanaHca.

[imaBneHne u OTBEpICBAHNE KPUCTAJUIMYECKUX BEILIECTB. Y IeJIbHAS TEMI0Ta
raBnenus. [lapooOpazoBanue u kouaeHcanus. Ucnapenue. Kunenue. Y aenpHas
TEIJIOTa  MapooOpa3oBaHMs.  3aBUCUMOCTh  TeMIepaTypbl  KHUIEHHS  OT
atMocdepHoro aaBieHus. HachlllleHHBIH W HEHACHINIEHHBIM map. BiakHOCTH
BO3/yXa.

DHeprus TOIIMBA. Y AEIbHAS TEIJIOTA CTOPAHMUS.

[Tpuniunel padoTsl TermmoBeix aBurateneit. KIIJ[ rtemmoBoro asurartens.
TeruioBple ABUTATENIM W 3allATA OKpYXKarollen cpenpl. TemnoBble MOTEpU B
TEIJIOCETSX.

3aKOH COXpaHEHUSI U MPEBpAICHUS YHEPTHMU B MEXAHUYECKUX U TEIJIOBBIX
rporeccax.

Hemoncmpayuu.

HaGmronenre 6poyHOBCKOTO JIBHXKCHUS.

Hab6mronenue nuddysun.

HaGmonenne sBICHMI TIOBEPXHOCTHOTO  HATSDKCHWS, CMAuuBaHUS U
KaWJUISPHBIX SBICHUM.

HaGmroienue TemioBoro pacuimpeHus Tel.

W3meHeHne naBiieHUs Ta3a MPU U3MEHEHUUM O00BbEMa M HArpeBaHUU WIIH
OXJIQXKICHHH.

[IpaBuiia u3MepeHust TeMIepaTyphbl.

Bunbl Tenonepenaym.

OxJ1a)KJIeHUE NMpY COBEPILICHUU PAOOTHI.

HarpeBanue npu coBepiiieHuU pabOThl BHEIITHUMU CHJIAMH.

CpaBHEHUE TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.



Habnronenue kumneHus.

HaOnroienue nocTossHCTBA TEMIIEPATyphbl IPH MJIABJIICHHUH.

Mojenu TenIOBbIX IBUTATEIICH.

Jlabopamopnsie pabomot u onvimel.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OMnBITH IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenne TemmepaTypbl MpU MOMOIIM SKUJAKOCTHOTO TEPMOMETpa U
JaTYuKa TeMIEpaTyphl.

OneIThl 1O HAONIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIAKOCTEH U
TBEPJIBIX TEIL.

OmnpeneneHue AaBieHUs BO3AyXa B OalJIOHE IIITpUIIA.

HccnenoBanne 3aBUCMMOCTH JIaBJICHHS BO3JlyXa OT €ro o0béma u
TEeMIIepaTyphl.

[IpoBepka runoTe3sbl IMHEMHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPUUYECKON TPyOKE OT TEMIIEPATyPHI.

HaGmonienne u3MEHEHMs] BHYTPEHHEW DSHEpPrud Telna B pe3ysibrare
Terionepeaay U padboThl BHEITHUX CHUJI.

HccnenoBanue SBIEHUS TEIUIOOOMEHA TMpPU CMEUIMBAHUU XOJIOAHOM U
ropsityer BOJIBL.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJION MIPH TEINI00OMEHE
C HArpeThIM METAJUIMYECKUM LIMIIHHAPOM.

OnpeneneHre MOIHOCTH TEIUIOBBIX MOTEPh (3akoH HetoToHa-PrxMaHa).

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

Hccnenosanue npolecca UCIApEHUs.

OmnpeneneHne OTHOCUTENIBHOM BIIaXKHOCTH BO3/1yXa.

OmnpeneneHue yaenbHON TEMIOTHI IIJIABJICHHUS JIbJA.

Pa3nen 7. DiiekTpuyeckne 1 MATHUTHBIE SIBJIEHHS.

Onektpusanus Ten. JIBa poma 3yeKTpUYECKHX 3apsaoB. B3aummonelicTBue
3apspKeHHBIX Tell. 3akoH Kyrnona.

Onektpudeckoe mnojne. Hanpspk€HHOCTh anekTpudeckoro mnoid. [IpuHuun
CYHEPHO3ULINH JICKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHBIA ANEKTPUUECKUN 3apsl.
Crpoenue aroma. IIpoBOAHMKH, HOMAJIEKTPUKA ¢ TOJYNPOBOAHUKH. 3aKOH
COXPaHEHMS AJIEKTPUUYECKOTO 3apsia.

DNEKTPUYECKUd TOK. YCIIOBUS CYIIECTBOBAaHUSI JJIEKTPUYECKOIO TOKA.
HNctounuku mocTossHHOrO TOKa. JIeMCTBUSI DJIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKHUI TOK B METaILIaX, )KUJKOCTAX U razax.

Dnektpuueckas memnb. Cuia Toka. DIEKTPUUECKOe HaMpsHKEHUE. AMIIEPMET]
Y BOJIBTMETP B LIENHU NOCTOSIHHOTO TOKa. CONMPOTHUBIEHUE TPOBOIHUKA. Y IEJTbHOE



CONpoTHUBJIEHUE BellecTBa. 3akoH OMa s yyactka nenu. [locnenoBarenbHoe u
napajuie’IbHOe coelMHeHne NpoBOAHUKOB. DJIC B LeH NOCTOSHHOTO TOKA. 3aKOH
Oma mna nonno nenu. IlpaBuna Kupxroda. Pacd€r mpocThix 3JIEKTpUYECKHUX
nerneii. Heaunennsle 3j1eMEHTEI.

PaGota u MOIIHOCTH dJEKTpUUECKOro Toka. 3akoH JDxoyns-Jlenia.
DNeKTpUYECKUe IEnu U MOTPeOUTeNu dNEeKTpUUYECKOor s3Heprun B ObiTy. KopoTkoe
3aMbIKAHUE.

[TocTtostHHBIE MarHuTHL. B3anmoaencTBUE NOCTOSSHHBIX MArHUTOB. MarHuTHoe
nosie. MarauTHoe mosie 3eMJIM M €ro 3HadyeHWe il KU3HU Ha 3emie. OmnbIT
Opcrena. MarautHoe moJie 3aeKkTpudeckoro toka. Omeit Amnepa. [IpuMenenue
3JIEKTPOMArHUTOB B TEXHUKE. JIeHCTBME MAarHUTHOTO ITI0JIS1 HA IPOBOAHUK C TOKOM.
Cuna Amnepa u onpenesneHue €€ HarpaBiIeHUs. DICKTPOABUTATENb TOCTOSIHHOTO
ToKa. VCnoyib30BaHKWE DSIJIEKTPOJBUIATENEN B TEXHUYECKUX YCTPOMCTBAX M HA
TPaHCIIOPTE.

Omnbitel @apanes. SABneHnue 3MeKTpoMarHuTHOW UHAYyKIuU. [IpaBumno Jlenna.
DIIEKTPOTEeHEePaToP. Cnoco0b1 IOJIYYEHUS ANEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHIIMM HA BO300HOBISEMBIX HCTOUYHMKAX HHEPIUHU. DKOJOTHYECKHE
Mpo0JIeMbl SHEPreTUKU. TOITMBHBIC JIEMEHTHI U AJICKTPOMOOUIIH.

Hemoncmpayuu.

DJIeKTpU3aLus Tell

JIBa posa 3EKTPUYECKUX 3apsAI0B U B3AMMOJCHCTBUEC 3aPSIKEHHBIX TE.

Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.

DNEeKTpOoCTaTHUECKast UHIYKIHS.

3aKOH COXpaHEHUS SJIEKTPUUECKHUX 3aPSAI0B.

MopenupoBaHue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TOJII C MOMOIIBIO
OYMaKHBIX CYJITaHOB.

[IpOBOIHUKH U AUBIEKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

DNEeKTPUYECKUN TOK B )KUIKOCTH.

["a30BbIii pa3psia.

HN3mepenune Cuiibl TOKa aMIepMeTPOM.

N3Mepenune 31eKTpUIeCKOro HarpsKeHUs BOJTbTMETPOM.

PeocTat 1 Marazud COnpoOTUBIICHUM.

B3auMoaencTBre MOCTOSIHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3/ICJICHHS ITOJ0COB MATHUTA.

MoaenupoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarnuTtHoe noJie Toka. DJIeKTPOMarHur.



JlelicTBHE MAarHUTHOTO TOJI HA IIPOBOJAHUK C TOKOM.

DNEeKTPOABUTATENb NOCTOSHHOIO TOKA.

OnbiThl Dapajes.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuvie padbomol u onvimel.

OneITEl TI0 HAOJIOACHUIO AJICKTPHU3AlMA TEA TPH  CONMPUKOCHOBEHUU U
VHIYKIHAEH.

HccnenoBanue JAEUCTBUSL  DIEKTPUYECKOTO IOJSI HA MPOBOJHHUKUA U
TUDJIEKTPUKU.

COopka U UCIIBITaHUE IEKTPUUECKOM LIETH MOCTOSTHHOTO TOKA.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA, TPOTEKAIOIIETO YEPES PESUCTOP, OT
HaIpsKEHUS HA PE3UCTOPE U COITPOTUBIIEHUS PE3UCTOPA.

OnbITEL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMPOTUBIICHUS
IPOBOJIHUKA OT €0 JJIMHBI, INIOMAAU MONEPEYHOr0 CEYEHUS U MaTepHaIa.

Ornpenenenue yaeapHOro CONpOTUBIEHUS IPOBOJHUKA.

[IpoBepka mpaBWia CJHOKEHHUS HANPsDKEHUM TIPU  MOCIEA0BATEIbHOM
COEAMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia I8 CWIBl TOKAa NPH MAPAJUIETBHOM COEAUHEHUHU
PE3UCTOPOB.

Onpenenenue 3/1C v BHYyTPEHHETO CONPOTUBJICHUSI UCTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BbInosHEHHs 3aKk0Ha OMa IS ITOJTHOM LIETIH.

N3yueHne BOJIbTaMIIEPHBIX XapAKTEPUCTUK HEIIMHEHHBIX 2JIEMEHTOB (JIaMITbI
HaKaJMBaHUS WIH NOJYIPOBOJIHUKOBOIO IHO/A).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIHOCTH 3JIEKTPUIECKOTO TOKA, BBIAEISIEMON HA pE3UCTOPE.

Omnpenenenue KII/I HarpeBaTens.

HccnenoBanrie MArHUTHOTO B3aUMOJIEUCTBHUS TTOCTOSTHHBIX MarHUTOB.

W3y4yeHne MarHuTHOTO TOJISl IOCTOSTHHBIX MAarHUTOB TIPH UX 00BETUHEHUU U
pazzieeHuN.

HccnenoBanue AeWCTBUSA AJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OMNBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIbl B3aUMOJICUCTBUS KAaTYIITKH C
TOKOM W MarHuTa OT CHJIbl M HalpaBJi€HUS TOKA B KaTYyIIKE W OT HaJu4us
(oTCYTCTBUSI) CEpACYHUKA B KaTyIIKE.

N3yueHne neicTBUSI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOIBUTATEIS.

N3mepenue K11/ a5iekTpoaBUraTeIbHONM YCTaHOBKH.

OnpITel 1O HKCCIIEIOBAHHMIO  SIBJICHUSI DJIEKTPOMArHUTHOM  HMHAYKLUU:
UCCIIENOBAaHNE N3MEHEHUI 3HAUEHUS U HAIIPABIICHUS MHAYKIHOHHOTO TOKA.



9 KUIIACC

Pa3gen 8. Mexanudeckue siBJIeHUS.

Mexanudeckoe aBuwxkeHue. MarepuanbHas Touyka. CrocoObl omuvcaHus
MEXaHUYECKOTO JBIXKECHUS: TaOIWYHBINA, rpaduueckuil, aHanutuyeckuii. Cucrema
orcuéra. OTHOCUTEIEHOCTh MEXAHUYECKOTO JIBH>KECHHS.

BekTopHbIE BEIMUMHBI, ONEPALMK C BEKTOPAMH, IPOCKIUHA BeKTOpa. Pannyc-
BEKTOp MATEpUAIBHOW TOYKH, NEPEMENICHHE Ha IUIOCKOCTH. PaBHOMeEpHOE
NpsMOJIMHENHOE IBMkeHNE. HepaBHOMEpHOE NpsiMOTMHENHOE IBUKeHUE. CpeaHsis
Y MTHOBEHHAsI CKOPOCTh TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

Yckopenne. PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE ABHXKEHUE. Y CKOPEHHUE
cBoOogHOTO MMagenust. OneITe! I amuiest.

['paduueckas mHTEpHIpeTallis YCKOPEHUS, CKOPOCTU, MPOUIEHHOTO MyTH U
IIEpEMELIEHHUS ISl IPSMOJIMHEMHOTO JBUKECHUS.

JIBr>KeHue Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

JIBU>KEHME 110 OKPYXKHOCTU. JIMHEWHAsA CKOPOCTh, YII10Bast CKOPOCTh, NEPUOL
Y 4acToTa OOpalleHHs] IPU paBHOMEPHOM JBUKEHUU 1O OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKECHUU 110 OKPYKHOCTH.

BekTop cuiibl. PaBHOAEHCTBYIOIIAS CHITA.

[lepBsiii 3ak0oH HproToHa. Bropoit 3akon Hetotona. Tperunii 3akoH HeroToHA.
[IpuHIMII CYTIEpIIO3ULINY CUIL

Cuna ynpyroctu. 3akoH 'yka. Cuiia TpeHuUsI: cujla TPEHUS CKOJIbKEHUS, CHUIa
TPEHUS TIOKOsI, Ipyrue Bubl Tpenus. KoaduimeHT tpenus.

JIBMKEHHE Te 10 OKPYKHOCTH MO JEUCTBUEM HECKOIBKUX CHIL

3akoH bepnymnu u noabéMHas cuna Kpbula. COBpEMEHHBIE JIETATENbHBIE
anmaparbl, CyJla Ha TOABOAHBIX KpBUIbAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOMJISIX. JBHKEHHE M0e3/1a HA MarHUTHOM MOYIIKE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BH>KEHUE Tel BOKPYT
IrpaBUTALIMOHHOTO LeHTpa (B ToM uwucie ImiaHer BOkpyr Comnuua). Ilepmas
KOCMHMYECKast CKOpOCcThb. HeBECOMOCTB U Meperpy3KH.

PaBHOBecue maTepuanbHOM TOUKH. AOCOJIIOTHO TBEpAOE Teyo. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETUIEHHOM OChIO BpalleHust. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. U3smenenue nmnyinbea. UMnyibe cuibl. YIIpyroe u HEynpyroe
B3aUMOJICHCTBUE. 3aKOHbI M3MEHEHUS U COXpaHEHUs HMIyJibca. PeakTUBHOE
JBIDKCHUE.

Mexanudeckass pabora ¥ MOUIHOCTb. PaboTa Cuil TSKECTH, YNPYTOCTH,
Tpenus. CBsA3b S3HEpruu U paboTel. [loTeHnmanbHas 3Heprust Tena, MOAHITOrO HaJ
ITIOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHeprus cxaTtou NnpykuHbl. Knnernueckas
sHeprusd. TeopemMa O KMHETUYECKON SHEPrHH. 3aKOH M3MEHEHHS U COXPaHEHUs
MEXaHUYECKON YHEPTUH.



JHemoncmpayuu.

Habnrogenne MeXaHn4ecKoro JABM)KEHHUS TeJla OTHOCUTENBHO PAa3HBIX Tell
OTCYETA.

CpaBHeHUE TyTE W TPACKTOPUM JBHXKEHUS OJHOTO M TOTO KE Tela
OTHOCHUTENBHO Pa3HbIX TEJ OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO ABUKEHUSI.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO IBUYKEHHUSI.

HabGnrogenue nBU>KeHUS Teja 1Mo OKPY>KHOCTH.

HabGnronenne MexaHMueCcKuX SIBJICHHM, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JABWKEHHH OTHOCHUTEIBHO
KaOuHeTa (PU3UKU.

HaOmnronenue paBHoBecHs Tel, CBOOOHOTO MaJIeHHs, KOJIeOaHusi MasiTHUKA B
MHEPUUABHBIX CUCTEMAaX KaK MOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIHLHOCTH.

3aBUCUMOCTh YCKOPEHUS TeJa OT €r0 MacChl U IEUCTBYIOIIEH HA HETO CUJIBL.

Habnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

N3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKEHUH.

[lepenaya uMIrybca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTrUU IPHU B3aUMOICUCTBUU TEN.

CoxpaHeHue uMITyJbca Mpu a0CONMIOTHO HEYIIPYTOM B3aUMOJCHCTBUU.

CoxpaHeHre UMITYJIbCa MPU YIPYTrOM B3aUMOJICHCTBUU.

Hab6mronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHue PHEPTUH MPU CBOOOTHOM TaJICHUH.

CoxpaHeHue SHEePTUH NMPU JBUKECHUU TeJla IO ISUCTBUEM MTPYKUHBI.

Jlabopamopuvie padbomul u onvimel.

KoHcTpynpoBaHue TpakTa [ pa3roHa M JajdbHEWILIEro PaBHOMEPHOIO
JBW)KEHUS IAPUKA UITU TEJIEHKKH.

OnpeneneHue cpeaHEl CKOPOCTH CKOJIBKEHHS Opycka WIA JABUKCHUS
[IapyKa 110 HaKJIOHHOM IIJIOCKOCTH.

OnpenenieHre YCKOPEHHsSI Tela MpPU PABHOYCKOPEHHOM JIBJKEHHH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBIKCHUU 0€3 HauaJlbHOM CKOPOCTH.

[IpoBepka runoTe3bl: €Ciy Npyu PaBHOYCKOPEHHOM JABMKEHUH 0€3 HauaJlbHON
CKOPOCTH TTyTH OTHOCSITCSI KaK PsiJi HEYETHBIX YHCEJI, TO BpEMEHAa OJMHAKOBBI.

HccnenoBanre IBUKEHUS Teja, OPOIIEHHOTO MO YTJIOM K TOPH30HTY.

HccnenoBanne 3aBUCUMOCTA  CHUJIbI  TPEHHUS CKOJIBKEHUS OT  CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue k03P GULIMEHTA TPEHUS CKOIBKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanue 3aBUCUMOCTH CHJIbI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
cTerneHu AedopMaIui Npy>KUHBI.

Omnpenenenre paboThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JBIKECHUH Telia Mo
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenre pabOThl  CWJIBI  YINPYrocTHU TMPU  TMOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOJABM)KHOIO U MOABUKHOTO OJIOKOB.

Pa3znen 9. Mexanuveckne KoJe0aHUA U BOJIHBI.

KonebatenbHoe aBmkenrne. OCHOBHBIEC XapaKTEPUCTUKU KOJIEOaHUM: MEepHO/I,
4yacToTa, aMIuuTyna. ['apMoHuYeckue KojebaHus. 3aTyxaroliye KoyeOaHus.
Boinyxnennsie konebanus. Pezonanc.

MaremaTnuecknii U TPYKUHHBIM MasTHUKHU. [IpeBpamieHue sHeprum npu
KO0JIEOATEIILHOM IBHKEHUH.

Mexanuueckue BoiHbL. [IpomonbHble M TonepedHsle BOdHBL. CBOMCTBA
MEXaHUYECKUX BOJIH: HHTep(epeHus U Judpakius. JImHa BOJIHBI U CKOPOCTh €€
pacnpocTpaHeHusl. MeXaHM4eCKUE BOJIHBI B TBEPIOM TeENE, CEHCMUYECKHUE BOJIHBI.

3ByK. Pacnipoctpanenue um otpaxkeHue 3ByKa. [ pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3onanc B akycruke. HMHppazByk u ynbTpa3Byk. Mcnonb3oBaHue
YJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSIX.

Hemoncmpayuu.

HabGmronenue konebaHuil Tenm MOJ JEHCTBUEM CHJIBI TSHKECTH W CHIIBI
YOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmronenne BoIHYKICHHBIX KOJIGOAHUM M pe30HaHCa.

PacnipocTpaHeHue npo10JIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIETIH).

Hab6nronenue nnrepdepeHunu u 1udpakiiuy BOJIH Ha MOBEPXHOCTU BOBI.

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTHYECKHUI PE30HAHC.

Jlabopamopuvie padbomoul u onvimel.

Omnpenenenre 4acTOThl U Meproia KoebaH!il MaTeMaTH4eCKOro MasiTHUKA.

Omnpenenenre 4acTOThl U MepHo/ia KOJIeOaHH MPYKUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH Meproia KoieOaHuil rpy3a Ha HUTH OT JITMHbI
HUTHU.

HccnenoBanre 3aBUCUMOCTH NIEPHO/Ia KOIeOaHU MPY>KUHHOTO MAasSTHUKA OT
Macchl Ipy3a.

[TpoBepka He3aBUCHUMOCTH TNepuoaa KojeOaHud Tpys3a, MOJABEUICHHOTO K
JIEHTE, OT MacChl Ipys3a.

OnbIThI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh TIEPHO/Ia KOJIeOaHU MPY>KUHHOTO
MasATHUKA OT MAcChl rpy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO Na/ICHHUS.



Pa3nea 10. DiiekTpoMarHuTHoOE MoJie ¥ 3J1eKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolicTBa
ANEKTPOMATrHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JJII COTOBOM cBsi3U. Pannonokanus. Kocmuueckast CBA3b.

DIneKTpoMarauTHas npupoga csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
cBeTa: HHTephEepeHIINs U AUPPAKIIHSL.

Jemoncmpayuu.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

Nutepdepenius u qudpakius cBera.

Jlabopamopnvie pabomul u onvimaul.

W3yyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
TenedoHa.

[IpoBeneHre ONBITOB MO HAOIIOICHUIO HHTEphEepEeHIINN U JU(PaKIUU CBETA.

Pa3nes 11. CBeToBBI€ AIBJICHUS.

JlyueBass MojJenp CBeTa W TIeOMETpUYecKas oONTUKa. VICTOYHMKHM CBeTa.
IIpssmonuHeiHOE pacnipocTpaneHue ceera. 3atMenns Connna u JIynel. OTpaxenue
ceera. [lmockoe 3epkano. 3akoH oTpaxeHus cBera. [locTpoeHne n300pa)keHuH,
c(hOpMHUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH npesiomyeHus cBeTa. [lonHoe oTpaxeHue cBera.
Hcrnonbs30BaHuE MOTHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOAX, ONTOBOJIOKOHHAS
CBSI3b.

Jlunza, xom nydert B nunH3e. Popmyna ToHKOW JuH3bL. [locTpoenue
n300pakeHn, CcGOPMHUPOBAHHBIX TOHKOM JMH30M. Onruyeckas cucreMa
¢oroanmnapaTa, MHUKpPOCKONAa M Tejeckoma. [7a3, Kak oNTUYecKas CHUCTeMa.
bi30pyKOCTh M 1alIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CHEKTpaJIbHBIX BETOB. Jlucnepcus cBeTa.

Hemoncmpayuu.

[TpssMosMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenune nzo0OpaxeHuil B MIOCKOM 3epKajie.

IIpenomiienue cBera.

OnTuuecKknii CBETOBOI.

Xop nydei B coOuparonieit JIMH3e.

XO0[ JIydeH B pacCeUBAIOLICH JINH3E.

[Tomryuenue n3o00paskeHU C TOMOIIBIO JIUH3.

[Tpunuun aevictBus Gporoanmnapara, MUKPOCKOIA U TEIECKOTA.

Monenb riasa.



PasnosxeHue 6emoro cBeta B CIEKTP.

[Tomy4yenue Oenoro cBeTa Mpu CIONKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopuvie padbomol u onvimel.

HccnenoBanre 3aBUCUMOCTH YIVIa OTPaXEHUST CBETOBOIO Jiydya OT yIJia
naJcHUs.

N3yyeHue cBOMCTB N300paXeHUs B INIOCKOM 3€pKaJe.

HccnenoBanre 3aBUCMMOCTH YIJIa IPEJIOMIIEHHS OT yria NaJeHUusl CBETOBOIO
Jy4a Ha TPaHULIE «BO3TyX—CTEKIIOM.

[Tomy4yenune n300pakxeHUI ¢ TOMOIIBIO COOMPAFOTIICH JTMH3BI.

Omnpenenenre (POKyCHOrO pPacCTOSAHUS M ONTHYECKOW CHUJIBI COOMparomieit
JIUH3BL.

OnBITHI MO Pa3JI0KEHUIO OEJIOT0 CBETA B CIIEKT.

OnbITEl IO BOCHPHUATHUIO IIBETA MPEIMETOB MpPU HX HAOIIOJCHUU 4Yepe3
I[BETOBbIC (DUIIBTPHI.

Pasznea 12. KBanToBbI€E IBJICHHUS.

OmneiTel Pesepdopaa u minanerapHas mojaens atoma. Mogenbs aroma bopa.
Hcnyckanue u noriomieHue cBeta aroMoM. KBaHTel. JInHedaTbie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u raMmma-u3iaydeHusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmogens aromHoro sapa. HWszoronsl. PaauoakTrnBHBIE
npeBpaiieHus. [lepuoa momypacnajga aTOMHbBIX sifep. [lelcTBue paamoaKTUBHBIX
U3JIyYEHU Ha )KUBBIE OPTaHU3MBIL. 3alUTa OT PaIMOAKTUBHOIO U3TyUYCHHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAJ0BOTO M MacCOBOIO YHCEIL.
DOHeprusi CBs3M aTOMHBIX saep. CBsi3p Macchl W dHepruu. Peakuuu cuHTE3a U
nenenusa saep. Mcrounmku sHeprun ConHua u 3BE3A. SlnepHas J>HEPreTHKa.
DKoJIOTUYECKHE MPOOJIEMBI SIEPHON YHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3TyYEHHUsI U TIOTJIOIICHUSI.

CrexTphl pa3IMYHBIX T'a30B.

CnekTp Bomopoa.

Hab6mronenue tpekoB B kamepe Busbcona.

Pabora cuéTurka HOHU3UPYIOMINX U3ITYUCHUH.

Perucrpanus u3aydeHus NpUPOAHBIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopnvie pabomol u onvimel.

HaOmroieHue CIIonIHbIX U JIMHEHYaThIX CIIEKTPOB U3JTyYCHHUS.

HccnenoBanne TPeKOB: U3MEPEHUE SHEPTUU YaCTHUIIBI IO TOPMO3HOMY MyTH
(o dhotorpadusam).

H3mepenne painoakTUBHOTO (OHA.

IHoBTOPHUTEJIBbHO-0000IAIOIIUAIT MOTYJIb.



[ToBTOpHUTENBEHO-0000IIAIOIINI MOAYINIb MIPEAHA3HAUEH AJISI CUCTEeMAaTH3AIUH
1 00001IEHNs TPEIMETHOTO COJIEP>KAHMS U OTbITA I€ATEIbHOCTH, IPHOOPETEHHOTO
Opy U3YYEHUM BCEero Kypca (u3uku yriayOJnE€HHOTO YpOBHS, a Takke s
MOJITOTOBKU K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY 10 (hU3HKE.

B npouecce wu3ydeHMS [JAHHOTO MOAYJS PpEAIU3YIOTCS U IOJYy4YaroT
nanbHeilee pa3BUTUE Yy4eOHbIE JCHCTBUS, OOecreunBarouue JOCTHKEHUE
MPEAMETHBIX W METAlPEAMETHBIX pE3yabTaTOB OOy4YeHus, (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOI I'PaMOTHOCTH: OOBSCHEHHUE U ONHMCAHHE SIBJIEHUN HA OCHOBE
npuMeHeHus GU3NUECKUX 3HAHWM, MCCIeAoBaTeNIbCKUE NEeUCTBUS (BBIIBUKEHUE
TUIIOTE3, MOCTAHOBKA LENM U IJIAHUPOBAHHWE HCCIECIOBAHUS, AHAIU3 JAHHBIX U
HOJTyYEHUE BBIBOJIOB).

[IpeanoututenbHO (HOpPMOM  OCBOEHUST MOAYJSL SIBIAETCS IPAKTHKYM,
porpamma KOTOpOTO BKJIFOUAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMYHbIM pasfellaM M TeMaM Kypca
($U3MKH, B TOM YUCIIE 33]1a4, UHTETPUPYIOLIUX COJIEPKaHNE PA3HBIX Pa3JIElOB;

BBITIOJTHEHUE JTAOOPATOPHBIX pa0OT U OMBITOB (BKJItOYAsi pa0OThI U OMBITHI U3
MEepeYHe K pazzenamM Kypca) B YCIOBHUSX CaMOCTOSITENBHOTO IUIAHMPOBAHUSA
MIPOBEICHMS UCCIEAOBaHMS, BHIOOpAa 1 0OOCHOBAHUS METOJ1a U3MEPEHUS BEIUYUH,
COOPKU 3KCIIEPUMEHTAIBHON YCTaHOBKU;

BBINIOJIHEHHE MPOOJIEMHBIX 331aHUN MTPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa
(3a7aHusl O €CTECTBEHHO-HAyYHOM T'PaMOTHOCTH), B TOM YHCJE 3aJaHUi C
MEXIIPEAMETHBIM COICPKAHUEM;

paboTy HaJ TPYNIOBBIMU UM UHAWBUIYAJIbHBIMU MPOEKTaMHU, CBA3aHHBIMU C
coJiepKaHuEM Kypca PU3UKH.

N3ydeHne MOBTOPUTEIBLHO-0000IIAIOINIETO MOJIYIS MOXKET 3aKaHYHUBAThCS
MPOBEICHUEM JAUArHOCTUYECKON paboThl 32 Kypc (PU3MKHU yriayOia€HHOrO ypOBHS,
BKJIFOYAIOIIECH 3a/laHus Pa3HOTO YPOBHS CIOXHOCTH. Pe3yibTaThl BBINOJHEHUS
JAMarHOCTUYECKOM pabOThl MOTYT MOKAa3bIBaTh CTENEHb TOTOBHOCTU O0YYarOIUXCS
K OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o (u3uke, a Takxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOUM rPaMOTHOCTH.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOT'PAMMBI T10 ®U3UKE
HA YTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

N3yuyenue ¢u3MKyu HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAIMpPaBIEHO
Ha JOCTH)KEHUE JINYHOCTHBIX, METAMIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbBIX
PE3yJIbTAaTOB.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynbrare n3ydenust Gu3MKU Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHus
y oOyuaromuierocsi 0yayt copMupoBaHbl CIEAYIOLIUE JIUUYHOCTHBIE PE3YJIbTaThl B
YacTH:

o I)nampuomuuecxkozo éocnumanus:

IIPOSIBJIICHHE MHTEpPECAa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOU
bu3nUecKoil HayKu;

LEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCUICKUX YUEHBIX-(DU3HUKOB,

o 2)2pasrcoanckozo u 0yxo8Ho-HpAECMEEHHO20 60CRUMAHUA:

TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYKJIEHUN OOLIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MpOOJEM, CBSI3aHHBIX C MPAKTHUYECKHUM MPUMEHEHUEM JIOCTUKEHUI
(duzukwy;

OCO3HAHME BAXKHOCTU MOPAIBHO-3TUYECKUX IPUHLMUIIOB B JEATEIBHOCTH
Y4EHOT0;

o 3)Icmemuueckozo 60CRUMAHUA:

BOCIIPUSTUE 3CTETUYECKUX KauyecTB (PU3MUECKON HAyKu: €€ TapMOHHUYHOIO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

o 4)uennocmu HAyuHO20 NOZHAHUA:

OCO3HAaHUE IIEHHOCTH (PU3NYECKOW HAyKHM Kak MOIIHOTO HMHCTPYMEHTa
IIO3HAHUS MHpPA, OCHOBBI DPA3BUTUS TEXHOJIOTMH, BaKHEWILIEW COCTABJISAIOIICH
KYJBTYPBI;

OpUEHTaluus B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
npecTaBiICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS PUPOIBL;

pa3BUTHE HAY4YHOM JIF0OOO3HATEIBHOCTH, HHTEpeca K HCCIEA0BATEIbCKOM
NeSTeNIbHOCTH;

o 5)popmuposanus Kynomypui 300p06va u IMOUUOHATILHO20 ONAZONONYHUUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro o0Opa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BaXKHOCTH TMpaBuUi OE30MacHOTO TOBEIEHUS Ha
TpaHCIOPTE, HA JI0OpOorax, C HJIEKTPUUYECKMM U TEIUIOBBIM OOOpYJOBAaHUEM B
JOMAIIHUX YCIIOBUSAX;

c(OpMUPOBAHHOCTH HaBBIKA Pe(PIICKCHH, TPU3HAHNE CBOETO MpaBa Ha OMIMOKY
Y TAKOI'0 e NpaBa y ApPyroro 4eJoBeKa;



e 6)mpy0osozo eochumanus:

aKTUBHOE YYacTHE B pPEIICHUM MPAKTUYECKUX 3aj7ad (B pamMKax CEMbH,
00pa3oBaTEIbHOM OpraHU3allii, rOpoja, Kpas) TEXHOJIOTUYECKOW U COLUAIbHOU
HaIIPaBJICHHOCTH, TPEOYIONINUX B TOM YUCJIE U (PU3NUECKUX 3HAHU;

HWHTEpeC K MPAKTUIECKOMY U3YUYEHUIO Mpodeccuit, CBI3aHHbBIX C (PU3HKOI;

e 7)IKON02UYUECKO20 60CRUMAHUA:

OpHEHTAallMsd Ha MPUMEHEHHE (PU3NUYECKHX 3HAHUHN IS pElIeHUs 3aaad B
00J1acTH OKpY>Karollel Cpe/ibl, INIAHUPOBAHUS OCTYIIKOB U OIIEHKHU UX BO3MOMXHBIX
MOCJICACTBUMN JIJIs1 OKPY’KAIOIIEH CPeIbl;

OCO3HaHHUE TJI00AJILHOTO XapaKTepa 3KOJIOTHYECKHX MPOOJIeM M MyTeH HX
peleHus;

e 8)adanmavyuu K UIMEHANOUWUMCA YCI0BUAM COUUATLHOI U RPUPOOHOU
cpeonl:

MOTPEOHOCTh BO B3aUMOJICUCTBMM TIPU BBINIOJIHEHUHM WCCIICIOBAHUN U
IPOEKTOB (PU3UYECKON HANIPABICHHOCTU, OTKPBHITOCTH OTBITY U 3HAHUSIM JAPYTHX;

MOBBIIICHUE YPOBHS CBOE  KOMIIETEHTHOCTH 4Y€pe3 MPAKTHYECKYIO
NeSITEHHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHWUW, YMEHHU (HOPMYIUPOBATH
UJIeH, MIOHSATHSA, TUTIOTE3bI O QU3HUUECKUX 00BEKTaX U SIBJICHUSIX;

OCO3HaHHUE JIe(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIICTEHTHOCTEH B 00J1aCTH
buzukwy;

MJIAHUPOBAHUE CBOETO PA3BUTUS B TPUOOPETEHUU HOBBIX (DUBUUECKUX
3HAHUM;

CTpEMJICHHUE aHAJTU3UPOBATH U BBISIBIISTH B3AUMOCBSI3U MTPUPO/IbI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3HUECKUX 3HAHUM;

OILICHKA CBOMX JECHUCTBUM C YYETOM BIMSHUA HA OKPYXKAIOUIYIO Cpeny,
BO3MOJKHBIX TJI00ATIBHBIX MOCIIEICTBUI.

METAINPEAMETHBIE PE3YJIBTATBI

B pe3ynbraTe ocBoeHUs MporpaMMBl 1o (PU3MKe Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi y oOyuatomerocss OyayT CcGhOpPMHUPOBAHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONIME TO3HABATEILHBIC YHUBEPCAbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIBbHBIC  Y4COHBIC  JCHCTBHUS,  PETyJISATHBHBIC
YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBUS
Ba3oBble Jijornyeckue AeiicTBHA:
BBISIBJSITh M XapaKTEepPU30BaThb  CYIIECTBEHHBIE TMPU3HAKKM  OOBEKTOB
(sBIIEHMI ), KJTaCCU(UIIMPOBATH UX;



BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHs] B pacCMaTpUBaEMBbIX (haKTax,
JaHHBIX U HAOIIOJICHUSIX, OTHOCSIINXCS K (PU3HMUECKUM SIBICHUSIM;

BBISIBJISITH TPUYMHHO-CJICICTBEHHBIE CBA3M TPU H3YYCHHH (PUIUYECKUX
SBIICHUH W TMPOLIECCOB, JAENaTh BBIBOJbI C HCIOJIB30BAaHUEM JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3AKJIIOUEHHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX PU3NUECKHUX
BEJIMYMH;

CaMOCTOSITENIFHO BBIOMpAThH CIOCO0 pemtieHus yueOHo (u3nueckor 3agadu
(cpaBHEHHE HECKOJBKHUX BApUAHTOB PEIICHUs, BHIOOp Hanboyiee MOIXOISIIETO C
y4€TOM CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciaenoBarebCKue 1€HCTBYA.

UCTIONIb30BaTh BOMPOCHI KaK HCCIENOBATEIIbCKHA HHCTPYMEHT IO3HAHUS;

MPOBOAUTH MO CAMOCTOSITENIbHO COCTaBICHHOMY IUIaHY OIIBIT, HECIOMXHBIN
¢u3nyecKuil HKCHEPUMEHT, HEOONbIIOE HCCIeIoBaHUE (U3UYECKOTO SIBJICHMUS,

OLIEHUBATh HA MPUMEHUMOCTD U IOCTOBEPHOCTh UH(OPMaLIHIO, TOIYYEHHYIO
B XOJI€ MCCJICIOBAHUS WM DKCIIEPUMEHTA,;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yJibTaTaM
MPOBEAEHHOTO HAOIIOICHUS, OTIBITA, UCCIICTOBAHMS;

IPOrHO3UPOBATh BO3MOKHOE JaJIbHElIIee pa3BUTHE (PU3UUECKHUX MTPOLIECCOB,
a TaK)K€ BBIJBUTaTh MPEANOJIOKEHUS 00 MX pPa3BUTHUM B HOBBIX YCIOBHUSIX U
KOHTEKCTax.

Pabora ¢ undgopmanueii:

NPUMEHATH PA3NIUYHBIE METOAbI, MHCTPYMEHTHI W 3alpOChl MPU TIOUCKE U
otOope nHPpOpPMaIIUU UITU JAHHBIX C YUYETOM MPEIIOKEHHON yueOHON (hU3NIeCcKoit
3aJauu;

aHaAIM3UPOBaTh, CHCTEMATU3WPOBATh W HHTEPIPETUPOBATH WHEPOPMAIIUIO
pa3IMYHBIX BUIOB U (HOPM MPEICTaBICHHS;

OLICHWBATh HAA&KHOCT, HMH(OpPMALMK 1O KPUTEPHSIM, TMPEI0KEHHBIM
yUUTENEeM WIH CPOPMYITHUPOBAHHBIM CAMOCTOSTEIHHO;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  IpEACTaBICHUS
uHbOpMallMl W WJUTIOCTPUPOBATh peUIaeMble 3a/addl HECIIOKHBIMH CXEMaMH,
auarpaMMaMH, UHOU TpadUKoil U UX KOMOMHAIUSIMHU.

KoMMmyHuKaTHBHbIE yHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS:

B X0JIe 00CYXKJeHUsI yueOHOTO MaTepuaa, pe3yJIbTaToB JIA0OPATOPHBIX paboT
Y TIPOEKTOB 33/1aBaTh BOIMPOCHI MO CYIIECTBY 0OCYX IAaeMOW TEMbI U BBICKA3hIBAThH
U7CH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TMOJAcp)KaHHue OJIarokenaTeaIbHOCTH
OOIIIEHHUS;

COTIOCTaBIISATh CBOU CYXKJICHHSI C CYXACHUSAMHU JAPYTHX YYACTHUKOB JHANIOTA,
0oOHapy>KUBaTh PA3IMUNE U CXOJICTBO TO3UITUH;

BBIp2XaTh CBOIO TOUKY 3PCHHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



NyOJIMYHO TPEACTaBIATh PE3YJIbTAThl BBIMOJIHEHHOTO (DPU3MYECKOTO OITBITA
(aKCTIepUMEHTa, UCCIIEeIOBAHUS, IPOCKTA);

NOHUMAaTh W HCIOJB30BaTh MPEUMYIECTBA KOMAHIHOW W WHAWBUIYATbHOM
paboTHI IPH PEIICHUH KOHKPETHON (PU3NYECKON MPOOIEMBbI;

NPUHUMATD €I COBMECTHOU JEATEIbHOCTH, OPTaHU30BBIBAThH JEHCTBHS 110
e€ JOCTMKEHUIO: PACIpPENeNATh POJIM, OOCYXKIaTh TMPOLECChl U Pe3yJIbTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBITIOJHATH CBOIO YacTh pabOThI, JOCTHTas KAa4eCTBEHHOT'O pe3ysbTara I10
CBOEMY HAIIPABICHUIO M KOOPAWHHUPYS CBOM ACHCTBUS C APYTUMH YJICHAMU
KOMaH/Ibl;

OLIEHMBATh KAa4yeCTBO CBOEro BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENIEHO CPOPMYITHPOBAHHBIM yUaCTHUKAMHU B3aUMOJCHCTBHS.

PerynsiTuBHBIE  yHHMBepcajbHble  y4eOHbIE
percTeust CaMoopraHusanus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYALUSAX, TPEOYIOUIUX IS
pernieHus GU3NYEeCKUX 3HaAHUI;

OPUEHTHPOBATbCA B  Pa3IMYHBIX  IOAXOAAX  NPHUHATHS  PEIICHUM
(MHIMBUYaJIbHOE, IPUHATHE PELIECHUS B IPYIIIE, IPUHATUE PELICHUN MPYIION);

CaMOCTOSITEJIbHO COCTaBJISATh AJITOPUTM peIIeHUs (PU3NYECKON 3aJauu WiIn
IJIaH HCCIENOBaHUS C YYETOM HMEIOIIMXCA PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEM, apryMEeHTUPOBATh IIpeijiaraéMble BAPUAHTHI pEHICHUH;

JienaTh BIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTPOJIb, 3MOLHOHAJIbHBIH HHTE/VICKT:

JaBaTh AJICKBAaTHYIK OLEHKY CUTyalud W Mpe/araTh IJaH €€ W3MEHEHUS;

OOBSACHATh  NPUYMHBI  JOCTWXKEHHUS  (HENOCTHUKEHUSI)  PE3yJIbTaTOB
NEeSATEIbHOCTH, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIIOJHEHHUS
(¢u3rUecKoro MccaeAOBaHUS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHHUBIIMXCSA CUTYyallul, YCTAHOBJIEHHBIX OIHUOOK, BOZHUKIIMX TPYIHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA IIEJIN U YCIOBHSIM.

CTaBUThH Ce0sl HA MECTO JIPYroro 4ejioBeKa B XOZE CHopa WM JTUCKYCCHM Ha
Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOrO.

npuU3HaBaTh CBOE MPABO HA OLIMOKY MPH PEIICHUU (PU3NYECKUX 3a]ad WIH B
YTBEPKJICHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HPEAMETHBIE PE3YJIbTATBI

K koHiry oOyuenus ¢ 7 Kiacce npeiMEeTHbIE Pe3yJIbTaThl Ha YIIIyOJIEHHOM YpPOBHE
JOJKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIMA:



UCITOJIH30BATh MOHATHSA: (PU3NUECKUE W XUMHUYECKUE SIBJICHUS, HAOII0IeHNE,
AKCIIEPUMEHT, MOJIENb, TUTIOTE3a, CAMHUIIB (PU3MUECKHUX BEIMYNH, aTOM, MOJICKYJIa,
arperaTHble ~ COCTOSIHMSI ~ BemiecTBa  (TBEpAOE,  JKUIKOE, Tra3000pa3Hoe),
MEXaHUYeCcKoe JBWXEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TPaeKTOpHs, PaBHOJEHCTBYIOMAs cwil, aedopmanus (ympyras, IUTacTHYecKas),
HEBECOMOCTH, COOOIIAIOIIHNECS COCYIbL;

YBEPEHHO pa3nu4arh sBieHUs (Aud@dy3us, TEMIOBOE ABMKEHUE YaCTHIL
BEIIIECTBA, PABHOMEPHOE JBWKEHUE, HEPABHOMEPHOE JABUKEHHUE, WHEPIHS,
B3aMMOJICUCTBHE TEJ, pABHOBECUE TBEPJIBIX TEJ C 3aKPETUIEHHON OChIO BpaleHUS,
nepenaya JaBlieHUsT TBEPIBIMHU TElIaMH, >KHAKOCTSIMH W razamu, atrMocdepHoe
JaBJICHUE; TIIaBAaHUE TEJ, TPEBPAIICHIS MEXaHNYECKOW SHEPTHH ) IT0 OTIMCAHUIO UX
XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JTaHHOE
bu3nuecKoe SBICHUE;

pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3UUECKUX SIBIICHUN B OKPY>KaIOIIEM
Mupe (B TOM 4wuclie (PU3WYECKHUE SIBJICHUS B MPUPOJIC: MPUMEPHI JBUKEHHUS C
PAa3IMYHBIMHA CKOPOCTSIMHU B JKMBOW M HEXXUBOW MPUPOJIE, NEUCTBUE CUIT TIKECTH,
TPEHUS, YIPYTOCTH B TIPUPOJE U TEXHUKE, BIMSHUE aTMOC(HEPHOTO JaBJICHUS Ha
’KUBOUM OpraHU3M, TJIaBaHUE PBIO, phIYard B TEJC YEIOBEKa), IIPH 3TOM IEPEBOINUTH
IPAKTUYECKYIO 3a/1a4y B yUeOHYIO, BBIIEIATH CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKH )
(bu3HUeCcKuX SIBICHHUI;

ONKMCHIBATh M3yYEHHBIC CBOWCTBA TN W (DU3UYECCKUE SIBIICHUS, HCIOJIB3YS
du3ngecKue BETMINHBI (Macca, 00BEM, IIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEIHSS
CKOPOCTb, CHJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Tela, CUiia TPEHHUs, J1aBJICHUE
TBEPJIOTO TeJa, JaBJICHUE CTOJI0A KUIAKOCTH, BHITAIKUBAIOIIAS CHUJIa, MEXaHUYeCKas
paboTa, MOIIHOCTb, IUICYO CHJIBI, MOMEHT CHJIBI, KOA()(HUIIMEHT IOJIE3HOTO
JEUCTBUS MEXaHU3MOB, KHHETHYECKAsT M TTOTCHITMAIBHAS SHEPTHSI ), P OTMMCAHUH
MPaBUJIBLHO TPAKTOBaTh (DU3WYCCKUN CMBICT HCIIONB3YEMBIX BEIMYWH, UX
o003HAauUeHWs W EOUHUIBI (PU3NYECKUX BEIUYUH, HAXOAUTh (POPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C APYTHMMH BEJIMUYUHAMH, CTPOUTH
rpauKy U3YYECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKkTepu30BaTh CBOMCTBA Te, (GPU3UUYECKUE SIBJICHUS U MPOLIECCHI, UCTIOJIb3Ys
npaBuJia CJI0KEeHUs cui (BJI0JIb OTHOM NpsSMOii), 3aKkoH ['yka, 3akoH [lackans, 3akoH
ApxumMena, IpaBUIO paBHOBECHS pbluara (0J10Ka), «30JI0TOE MPABUIO» MEXaHUKH,
3aKOH COXPAaHEHMsS] MEXaHWYECKOW OJHEPruu, MpPU OHTOM JaBaTh CIIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3alMCHIBATH €0 MaTEMAaTUYECKOE BBIPAKEHUE;

CTPOUTH TMPOCThIC (HU3NUYECKUE MOJICTH pPeallbHbIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIACNATH MPU STOM CYIIECTBEHHbIE U BTOPOCTENEHHBIE CBOMCTBA



00BEKTOB, MPOIIECCOB, SIBJICHUM, MPUMEHAITH PUINIECKUE MOJEIH JJIsl OOBSICHEHUS
(u3NYECKUX MPOLIECCOB U PEIICHUS yUeOHBIX 3a/1a4;

OOBSCHATH (PU3NYECKHUE SIBICHUS, POIECCH M CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUECHTHPOBAHHOIO XapakTepa, U peliaTh
KaueCTBEHHbIC 3a7aud, B TOM 4YHCJIE TpEOYIOIIMe YHMCIECHHOTO OlEHUBAHMUS
XapaKTEPHbIX 3HAUYCHUN (PU3UYECKHUX BEJIUYHUH, MIPU ATOM BHIOMpATH aJIEKBATHYIO
(U3UYECKYI0 MOJIENb, BBISBIATH MPUYMHHO-CIICACTBEHHBIC CBS3U M BBICTPAWBATh
JIOTUYECKYI0 IIETIOYKY pACcCY)XKIEHHH C ONOpol Ha M3yUYeHHBbIE CBOWMCTBA
bu3nUecKuX ABJICHUM, (PU3NYECKre 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEINH;

pemaTth pacu€THbie 3a1aud (B 2—3 neWCTBHS) MO M3y4aeMbIM TeMaM Kypca
¢bu3uku, BIOUMpas aiekBaTHYIO (GU3UUECKYIO0 MO/JIEh, C UCIOJb30BaHIUEM 3aKOHOB
1 popMmyT, CBA3BIBAIOIMINX (PU3HUECKHUE BETMYUHBI, 3aITUCHIBATH KPATKOE YCIOBUE H
pa3BEPHYTOE pEIIeHUE 3a7a49H, BBISBIATH HEIOCTAIOIINE WA N30BITOUYHbIE TaHHBIC,
000CHOBBIBaTh BBIOOp METOJAa PEIICHUS 3aJladd, HUCIO0JIb30BaTh CIIPABOYHbBIC
JaHHBIC, TPOBOAUTH MaTeMAaTHUYECKHE MpeoOpa3oBaHUs M Pacd€Thl, OIEHUBATH
PEATUCTUYHOCTD TOJyYEHHOTO 3HAaYeHUS (DU3MUECKOW BEIWYHHBI U OMPEICISIThH
pa3MepHOCTh GU3NYECKON BETMYNHBI, ITOTYYCHHON MPY PEIICHUH 33/1a4H;

pacrno3HaBaTh MPOOJIEMbI, KOTOPBIE MOXKHO PEUIUTh TPU TOMOIIH (PU3UIECKUX
METOJIOB, W TIpeJylaraTb OPUEHTHUPOBOUHBIN CIMOCOO pElIeHHs, B OMUCAHUU
UCCIIEJIOBAaHUSI  paclo3HaBaThb MPOBEPIEMOE MPEANOJoKeHHue  (THIOTE3Y),
WHTEPIIPETHPOBATH MOJTYICHHBIN Pe3ybTarT;

MIPOBO/IUTH OTBITHI MO HAOTIOACHUIO (PU3MUECKHUX SBICHUM MM (PU3UIECKIX
cBoiicTB Ten (auddys3us, TEIUVIOBOE pACIIUPEHUE Ta30B, SBJICHUE WHEPLUH,
MU3MEHEHHE CKOPOCTH NP B3aUMOJICHCTBUU TEJl, epeada JaBJICHUS )KUIKOCThIO U
ra3oMm, IMpPOSIBJICHUE JEHCTBUS aTMOCHEpPHOTO JaBJICHUS, IEHCTBHE MPOCTHIX
MEXaHM3MOB): (OPMYIHPOBATh MPEANOJI0KEHUE (TUIOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaONIOIEHNUH, CAMOCTOSITETFHO COOMPATh YCTAHOBKY M3 H30BITOUHOTO
Habopa obopynoBanus U (HOPMYITUPOBATH BHIBOIHI,

MPOBOJUTh TPSAMBIE W KOCBEHHbIE W3MEPECHHUS (DU3NYECKUX BEIUYUH
(paccTosiHUEe, TPOMEKYTOK BPEMEHH, Macca Tena, 00bEM Tena, Cuila, TeEMIeparypa,
TUIOTHOCTh JKUAKOCTA W TBEPJAOTO Teja, CUjla TPEHHUS CKOJBKCHHs, JaBIICHUEC
BO3/yXa, BEITAIKMBAOIIIAS CUJIA, IEHCTBYIONIAS HA MOTPY>KEHHOE B )KUIIKOCTH TEJIO,
KO3 (UIUEHT MOJE3HOro IEHCTBUS MPOCTHIX MEXAaHM3MOB) C HCIIOJIb30BAHUEM
aQHAJIOTOBBIX M MHU(POBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOP METOAa M3MEPEHUS,
(¢uKCHpOBaTh MOKA3aHUS MPUOOPOB, HAXOAUTH 3HAUCHUE U3MEPSEMON BEIIMUUHBI C
TIOMOIIBIO YCPEAHEHHUS PE3YIbTATOB CEPUU U3MEPEHHI U OIEHUBAThH TIOTPEITHOCTD
U3MEPEHNN;



IIPOBOJIUTH HECIIOKHBIE HKCIIEPUMEHTAIBHBIE HCCIEAOBAHUS 3aBUCUMOCTEN
¢u3nYecKuX BENUYMH (3aBUCHMOCTH IyTH PaBHOMEPHO IBMXKYIIETOCS Tela OT
BPEMEHM [JBUKEHMSI Te€la, CUJIbl TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAaJIbHOTO
JaBJICHUs, KauecTBa 00pabOTKU MMOBEPXHOCTEN TENl U HE3aBUCUMOCTH CHJIBI TPEHMSI
OT IUIOIIAAN CONPUKOCHOBEHHMSI TEJ, CUJIbl YIIPYTOCTH OT YJIMHEHHUS NPY>KUHBI,
BBITAJIKMBAIOIIEH CHIIBI OT O0BEMA MOTPYKEHHOM 4YacTU Teda U OT IUIOTHOCTU
KUJAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOMHBI, HA KOTOPYIO
HOTPY’KEHO TEJI0, YCIOBUI IJIaBaHUS TEJl, YCIIOBUM paBHOBECUS pbluara U OJOKOB):
COBMECTHO € yuuTesneM (OpMyJIHpOBaTh 3aJady M THUIOTE3y HCCIIEeI0BaHUs,
CaMOCTOSITENIbHO ~ TUIAHUPOBAaTh  MCCJIENOBAaHUE, CAMOCTOSITENILHO  COOMpAaTh
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C HMCIOJIb30BAHUEM HHCTPYKIUH, MPEJICTABIATH
[OJyYEHHbIE 3aBHCUMOCTH (PU3MYECKMX BEIMYMH B BUJAE TaOIULl U TpaduKoOB,
OLICHUBATh NOTPEIIHOCTH, AEJIaTh BBIBOJBI I10 PE3YyJIbTaTaM UCCIIEI0BAaHNUS;

coOnoaTh MpaBWJa TEXHUKM Oe€30MacHoro Tpyaa Mnpu pabore cC
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPUHIIMIIBI AEUCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOUIUECS COCYIbl, 0apOMETP, phlUar, MOABUKHBINI
Y HENOJIBM)KHBIN OJIOK, HAKJIIOHHAS MJI0CKOCTb;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS M3YYEHHBIX MPUOOPOB, TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTHYECKUX IIPOLIECCOB C OTIOPOM HA UX ONMKCAHMS (B TOM YHCIIE:
HNOJIIMITHUKHM, YCTPOMCTBO BOJONPOBOJAA, THUJPABIUYECKUH TIpecc, CHQOH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), MCIOJIb3yS 3HAHUSA O
CBOMCTBax (PU3MYECKUX SIBICHUN W HEOOXOAuMble (PHU3MYEeCKHe 3aKOHbI U
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIE PUCYHKM H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTMYECKUX MPOLECCOB MpHU
pelIeHn Yy4eOHO-TTPaKTUYECKHUX 3a/1ay;

IPUBOAUTH MPUMEPHI (HAXOIUTh MHGOPMALIMIO O IPUMEPaX) MPAKTUYECKOTO
UCIOJIb30BaHusl (PU3NUECKUX 3HAHUN B MOBCETHEBHOW >KM3HU ISl OOecredeHust
0e30macHOCTH TIpU OOpaIieHuu ¢ TMpuOOpaMu U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUsl 370pOBbS U COONIOACHUS HOPM DKOJIOTMUECKOTO TMOBEIEHUS B
OKpYKaroLIEU Cpee;

OCYUIECTBJISATH OTOOP UCTOUHUKOB MH(MOpMAIUU (PU3UUECKOTO COACPKAHUS B
WNuTepHere, caMOCTOSATENbHO (OPMYIHpYysl TOHCKOBBIA 3ampoc, Ha OCHOBE
MMEIOIIMNXCA 3HAHUM W MYTEM CpPAaBHEHHSI PA3IMYHBIX HCTOYHUKOB BBIIEIATH
uH(poOpMaIMIO, KOTOpasi SBISETCS NPOTUBOPEUYMBOM WM  MOXET  OBITh
HEJIOCTOBEPHOM;



WCIIOJIB30BAaTh TPHU BBIMOJHEHWN YYEOHBIX 3aJlaHW HAYYHO-TIOMYJSIPHYIO
TUTEPATYpy (PU3NUECKOTO COACpKaHUS, CIPABOYHBIC MAaTEpPUANIbI, PECYPCHI CETH
WNutepHner, BiageTh nNpuéMaMyd KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIMK U3 OJHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;

Co3/laBaTh COOCTBEHHBIC KpAaTKHWE MUCbMEHHBIC U YCTHBIE COOOIICHMS Ha
OCHOBE 2—3 HMCTOYHHUKOB HMH(pOpMarnuu (HU3NYECKOTO COJACpPIKaHMS, B TOM YHUCIIE
MyOJMYHO JeNaTh KpaTKHUE COOOIICHHsI O PE3yJIbTaTax MPOCKTOB WIN YYCOHBIX
WCCIIEOBAHNM, TPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN MOHATUWHBIN
ammapar Kypca (pU3uKu, COPOBOXK/IaTh BRICTYIJICHHE MPE3EHTAIINCH;

IIPU  BBIIOJHEHUM Y4YEOHBIX IIPOCKTOB M HCCIEAOBAHUM pacHpeneiiiaTh
00s13aHHOCTH B TPYIINE B COOTBETCTBUU C IOCTABJIICHHBIMH 3aJlauaMH, CJICIUTH 3a
BBITIOJIHEHUEM INIaHA JEHCTBUM, aJC€KBAaTHO OIEHWBATh COOCTBEHHBIM BKJIaJ B
NEATEIbHOCTh TPYIIbI, BBICTPANBATh KOMMYHUKAaTUBHOE B3aUMO/ICUCTBHUE,
YUYUTHIBAsI MHEHHUE OKPYKAIOIIUX.

K koHI11y 0Oyuenus ¢ 8 knacce npeAMETHBIE PE3YJIbTAThl HA YTIyOJIE€HHOM YPOBHE
JOJIKHBI OTPpaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIb30BaTh MOHATUS (Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JBHUKCHHE
aTOMOB M MOJIEKYJI, arperaTtHble COCTOSHMsI BELIECTBA, KPUCTAUIMYECKHE U
amop(Hble Tena, HACHIIIEHHBI M HEHACBIIEHHBIH Map, CIOCOObl M3MEHEHMS
BHYTPEHHEW DHEPIHM, OJJIEMEHTAPHBIA JJIEKTPUYECKUWA 3apsAll, NPOBOJHHUKH,
MOJIYITPOBOJIHUKH, TUAJIEKTPUKH, UICTOYHUKHN TOCTOSIHHOTO TOKA, 3JIEKTPUYECKOE U
MarHuTHOE MOJsI, ONTHYECKas CHUCTEMa) M CUMBOJIMYECKUHN S3bIK (PU3UKU TPH
pElIeHNN YYeOHbIX U MPAKTUUECKUX 3a7ay;

YBEPEHHO pa3jiMyarh SIBJICHUS (TEIJIOBOE pacIHIMpeHHue (CxKaTue), TEII0BOe
paBHOBEcHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KAMWUISIPHBIC SIBICHMUS,
UCTIapeHue, KOHAEHCAlus, IUIaBJICHUE, KPUCTAIM3alUs, KHUIIEHHE, CIOCOObI
TerUIonepeaayn (TerIonpOBOAHOCTb, KOHBEKIIMS, U3yYEHNE), TEIUIOBBIE MTOTEPH,
ANEKTpPU3alrs TeJl, B3aUMOJEWUCTBHE 3apsA0B, IEUCTBHUS AIIEKTPHUUECKOTO TOKa,
KOPOTKO€ 3aMbIKaHUE, B3aUMOJECHCTBUE MArHUTOB, JIEHCTBUE MArHUTHOT'O MOJIS Ha
POBOJHUK C TOKOM) TIO OITUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
J€MOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBJICHUE;

pacro3HaBaTh NPOSBICHUE N3YUCHHBIX (U3NUYECKUX SBJICHUHN B OKPY>KAIOIIEM
Mupe (B TOM 4HClIe (QU3NYECKHE SBJICHUS B MPUPOJIE: IMOBEPXHOCTHBIE U
KalmWUISIPHBIEC SBJICHUSI B MPUPOJE, KPUCTALIBI B MpuUpoje, uzinydeHue ColHIa,
3aMep3aHue BOJOEMOB, MOPCKHUE OpH3bl, 00pa30BaHKE pPOChI, TYMaHa, MHEsI, CHEra,
AIIEKTPUYECKUE SIBICHUS B arMmocdepe, 3JIEKTPUUYECTBO KHUBBIX OpPraHU3MOB,
MarHMTHOE 1oJsie 3eMJId, Ipei] MoN0COB, pOJib MArHUTHOTO MOJS  JUIA  KU3HH
Ha 3emJie, NOJSIPHOE CHUSHUE), IPU OTOM NEPEBOAUTH



MPAKTUYECKYIO 3a7]a4y B yUYEOHYIO, BBIIEISTH CYyIIECTBEHHbIE CBOMCTBA (TIPU3HAKH)
(Gu3nYECKUX SBICHUH;

OINKCHIBaTh M3y4YCHHBIE CBOMCTBA Tel U (PU3UUECKUE SIBICHHS, HCIOJb3Ys
bu3ngecKue BEINUUHBI (TEMIIEpaTypa, BHYTPEHHSS YJHEPTHUS, KOJIMYECTBO TETUIOTHI,
paboTa rasza, yJenpHas TEIJIOEMKOCTh BEIIECTBA, YIEJIbHas TEIUIOTa IUIABJICHMUS,
ylenbHasg TeIJIoTa MapooOpa3oBaHus, yJeibHas TEIUIOTa CropaHus TOIUIMBA,
KOA(Q(UIIMEHT TOJIE3HOTO JEHCTBUS TEIUIOBOM MAalIUHBI, OTHOCUTEJbHAs
BJIQKHOCTb BO3JyXa, JJIGKTPHUUECKH 3apsj, CHJIa TOKa, JJIEKTPUYECKOE
HanpsDKeHWE, COINMPOTHUBIICHHE NpoBoAHMKA, DJIC B LeNM MOCTOSHHOTO TOKA,
AIIEKTPUYECKOE VY/ENIbHOE COMPOTUBJICHUE BEHIeCTBA, paboTa U MOIIHOCTH
AIEKTPUUECKOTO TOKA), MPU OMUCAHUU MPABUIIBHO TPAKTOBATH (PU3NYECKUNA CMBICI
WCITOJIB3YEMBIX BEJIMYMH, MX OOO3HAYEHWS W EIWHUIBI (PU3NYSCKUX BEIMYUH,
HaxoJUTh (POPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUUYHHY C JPYTUMU
BEJIMYMHAMH, CTPOUTH IpadMKu U3yYCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIIMUMH;

XapaKTepU30BaTh CBOMCTBA Tell, (U3NYECKUE SIBJICHUS U MPOIIECCHI, UCTIONb3YS
OCHOBHBIE TOJOKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOpUU CTPOCHHS BEILLECTBA,
YpaBHEHHUE TEIJIOBOrO OaaHca, 3aKOH COXPAHEHUS JIEKTPUYECKOTro 3apsia, 3aKOH
Kynona, npuHIun cyneprno3unnu 3JIEKTPUUECKUX NOJIEH, 3aKkoH OMa sl ydacTKa
nenu, npasuia Kupxroda, 3akon Oma st mostHOM nenwu, 3akoH J[xoyns-Jlena,
3aKOH COXPAHEHUs JHEPrUH, MPH ITOM Pa3IMYaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa M €r0 MaTeMaTU4YECKOE BhIPAKEHUE;

CTPOUTH MPOCThbIE (PU3NYECKHE MOJEIN pealbHbIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJCISATH MPU OTOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIECCOB, SBICHUN, MPUMEHATH (PU3UYCCKUE MOJICIIH I OOBICHCHUS
(pu3nYeCKUX MPOLIECCOB U PEIICHUs yUeOHbIX 3a/1a4;

OOBSACHATH (PU3NYECKHE SIBJICHUS, IPOLIECCHI M CBOIMCTBA T, B TOM YUCJE U B
KOHTEKCTE CHUTyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarh
KaueCTBEHHbIE 337aud, B TOM 4YHCIE TPEOYIOIIUE YKMCICHHOTO OLIEHUBaHUS
XapaKTEPHBIX 3HAUYCHUU (PU3UYECKUX BEJIIUYWH, MPU ATOM BHIOMpATH aJIEKBATHYIO
(bu3HYeCKyI0 MOJIENb, BBISBIATH MPUUYUHHO-CIICICTBEHHBIC CBS3U M BBICTPAMBATh
JIOTUYECKYH0 ILIEMOYKY PACCYKJEHHM C OIOPOM Ha M3YYEHHBIE CBOMCTBA
du3nuecKux ABICHUM, (PU3NYECKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEINH;

YBEPEHHO pelaTh pacy€THble 3a7aud (C onopod Ha 2—-3 ypaBHEHHs) IO
M3y4aeMbIM TeMaM Kypca (PU3UKH, BRIOWpask aJeKBaTHYI0 (PU3UYECKYIO MOJENb, C
WCIIOJIb30BaHUEM 3aKOHOB W (DOpMyJI, CBSI3bIBAIOMUX (DU3UYECKUE BEINYUHBI,
3aMuChIBaTh KpaTKOE YCJIOBUE U PA3BEPHYTOE pEIICHHE 3aJayud, BBISBIATH
HEJOCTAOIINE WU U30BITOUHBIE TaHHbIE, 00OCHOBBIBATH BHIOOP METO/IA PEIICHUS
3a/la4d, MCHOJIb30BaTh CIPABOYHBIE JAHHbIE, MPUMEHATh METOAbl aHaIU3a
pa3MepHOCTel, UCIOIb30BaTh IpapuuecKkue METOAbl PEIIeHUs 3a/1a4, TPOBOAUTD



MaTeMaTHYeCKHe MpeoOpa3oBaHusi U pacu€Thl, OICHUBATh PEATUCTUYHOCTH
MOJIyYeHHOTO 3HAYCHHUS (PU3MUECKONW BEIMUYMHBI M OMNPENENATh Pa3MEpPHOCTh
(u3nyecKoi BETNYMHBI, TOTYYEHHON IPU PELLICHUH 334a4u;

pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOXKHO PELIUTh IPU OMOIIN (PU3NYECKUX
METOJOB, W IMpeajaraTb OPUEHTHUPOBOYHBIA CHOCOO pEUICHUs, B OIUCAHUU
WCCIICIOBAaHMUs  pacmo3HaBaTh MPOBEPIEMOE  TMPEANOJoKeHHue  (THIOTE3Y),
MHTEPIPETUPOBATH MOTYYCHHBIN pPe3ybTarT;

IPOBOAUTH OMBITHI [0 HAOMIOACHNUIO (PU3UUECKUX SBICHUM WU (PU3NYECKUX
CBOMCTB Ten (KanWUISpHBIE SIBJICHUS, 3aBUCMMOCTb JIaBJICHHS BO3AyXa OT €ro
o0béMa M TeMIepaTypbl, CKOPOCTH MpoIlecca OCThIBaHUS (HarpeBaHus) IpU
M3IyYEeHUH OT I[BE€Ta H3Iydaromiel (TMOrJIOmaomei) MOBEPXHOCTH, CKOPOCTh
WCIIApEHUs BOJBI OT TEMIEpaTyphl KHIKOCTH W TUIOMAAN €€ TMOBEPXHOCTH,
AJIEKTPU3ALUS TNl U B3aUMOJECHCTBUE INEKTPUUYECKUX 3apsA0B, B3aUMOJAEHCTBUE
IOCTOSTHHBIX MarHUTOB, BU3YyaJIN3allysl MArHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB,
JACHCTBHUSI MAarHUTHOTO TOJIA Ha TMPOBOJHUK C TOKOM, CBOWMCTBA DJIEKTPOMArHHUTA,
CBOMCTBA 3JIEKTPOJBUTATENS MOCTOSSHHOTO TOKAa): (hopMynmpoBaTh MpoBepsieMoe
MPEANOJOKEeHHe (TUIOTe3y) O BO3MOXKHBIX — pe3yibTaTax  HaOJIOICHU,
CaMOCTOSITENIbHO cOOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa o0opynoBaHuS,
OIHCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

IPOBOJUTH TPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (U3MUECKUX BEITUYHUH
(TemmepaTypa, OTHOCHUTEIbHAs BIAXKHOCTH BO3/yXa, CHJIa TOKa, HaMpsDKEHUE,
yleiabHas TEIIOEMKOCTh BEIECTBA, COMPOTHUBIICHHWE IPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA) C HCIOJb30BAaHUEM AHAJIOTOBBIX M LU(PPOBBIX
npruOOpoB, 0OOCHOBBIBATH BHIOOP MeTOJa M3MepeHus, (UKCHPOBATH TMOKa3aHUS
npuOOpOB, HAXOAWTH 3HAYCHUE M3MEPSEMOI BEIMUYUHBI C TIOMOIIBIO YCPEAHEHUS
PEe3yJbTaTOB CEPUU U3MEPEHUHN U OLIEHUBATH MOTPEIHOCTh U3MEPEHUM;

IPOBOAUTH SKCIEPUMEHTAJIbHbIE UCCIIEJOBAHMS 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH (3aBUCUMOCTb JABJCHHSI BO3AyXa OT €ro o0béMa M HarpeBaHHs WU
OXJIKICHHSI, UCCTICIOBAHUE SIBJICHHSI TETJIOOOMEHA MPU CMEIIMBAHUN XOJIOTHOU U
rops4eid BOJIbI, 3aBUCUMOCTH COTIPOTHBIICHHUS IIPOBOIHUKA OT €T0 JJTUHBI, TUIOMIAIH
MIOTIEPEYHOTO CEYCHUS M YJIETHHOTO CONMPOTHBIICHNS BEIIECTBA MPOBOJIHUKA, CHIIBI
TOKa, MPOTEKAIOUIer0 uepe3 MPOBOJAHUK, OT HANpsHKEHUS Ha TMPOBOJIHUKE,
MCCJIEIOBaHKUE TOCIIEI0BATEIBHOIO U MapaieIbHOIO COSUHEHUI POBOIHUKOB):
COBMECTHO ¢ yuuTeneM (OpMyJIHpOBaTh 3agady M THIOTE3y HCCIeIOBaHUS,
CaMOCTOSITENIFHO ~ TUIAHUPOBAaTh  MCCJENOBAaHUE, CaMOCTOSITENILHO  COOMpAaTh
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C HCIOJIb30BAHUEM HHCTPYKLHHU, TPEICTaBISThH
MOJIyYE€HHBIE 3aBUCHUMOCTH (U3WYECKUX BEIUYMH B BUJE TaOIHI U TpaduUKOB,
OLIEHMBATh MOTPEIIHOCTH, JAENaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEI0BaHMUS,



coOmoiaTh mpaBwia O€30MacHOr0 Tpylda mpu paboTe ¢ J1abopaTOpPHBIM
o0opyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI IEHCTBUS U3YUYEHHBIX MPHUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OTMIOPOI Ha MX OMUCAHUS (B TOM YHUCIIE:
CUCTEMa OTOIUICHHUS IOMOB, TUTPOMETP, TapoBasi TypOUHA, aMIIEPMETP, BOJIBTMETP,
CUETYMK  DJJIEKTPUYECKOM  DHEPrHM,  DJIEKTPOOCBETUTENBHBIE  MPUOOPHL,
HarpeBaTesIbHbIE JIEKTPONPHOOPHI (IPUMEPHI), MPEAOXPAHUTENN U UX IPUMEHEHNE
B OBITY M TEXHUKE, MPUMEHEHHE IOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHHUTOB,
AJIEKTPOJIBUraTeNlb IMOCTOSIHHOIO TOKAa), HCIHOJb3ysl 3HaHUS O CBOMCTBax
(u3nyecKux sBJICHUHN, HEOOXOAUMbIE (PUZNUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUUYECKHE YCTPOMCTBA U N3MEPUTENIBbHBIE TPUOOPHI
M0 CXeMaM M CXEMaTUYHBIM PHUCYHKaM (KUIKOCTHBIH TEPMOMETpP, TEpPMOC,
MICUXPOMETP, TUTPOMETp, JBHUTaTelb BHYTPEHHErO CrOpaHHUsA, JIJIEKTPOCKOIL,
peocTaT), COCTaBJATh CXEMbl JJIEKTPUYECKUX LENell ¢ MOocieqoBaTeIbHbIM U
napajuleJbHbIM COEIUHEHHEM 3JIEMEHTOB, pa3jiuyas YCJIOBHbIE OO0O3HAUEHUS
AIIEMEHTOB JIEKTPUUECKUX IEMNeH, HCTIONb30BaTh CXEMBI U CXEeMAaTUYHBIC PUCYHKU
W3YYCHHBIX  TEXHUYECKHX  YCTPONCTB,  HM3MEPHUTEIBHBIX  MPHUOOPOB U
TEXHOJIOTHYECKHUX MPOIECCOB MIPH PEIICHUN YUYEOHO-TIPAKTHUECKUX 3a/1a4;

IPUBOJUTH NMPUMEPHI (HAXOJUTh UH(POPMALIUIO O IPUMEPAX) MPAKTUUECKOTO
UCTIOJb30BaHUs (PU3MUECKUX 3HAHUN B MOBCEAHEBHOW YXU3HHU Ui OOecreueHus
0e30MacHOCTH MpHU OOpallleHHH ¢ NpudOpaMu U TEXHUYECKMMHU YCTPOMCTBaMH,
COXPAaHEHHUs 370POBbsi W COONIOJIEHUST HOPM OJKOJIOTUYECKOTO TIOBEICHUSA B
OKPYKAIOIIEH CPELE;

OCYILECTBIIATh MOUCK UH(pOpMaMU Ppu3nyeckoro conaepxkanus B HTepHere,
CaMOCTOSITENILHO (POPMYIIHUPYsI TOMCKOBBIN 3aIIPOC, HA OCHOBE UMEIOIINXCSI 3HAaHUMN
U CPaBHEHHUS JOMOJHUTEIbHBIX HCTOYHHKOB BBLAEIATH MH(GOpPMAIUIO, KOTOpas
SBIISIETCS IPOTUBOPEUMBON MITM MOXKET OBITH HETOCTOBEPHOIA;

UCTIONIb30BaTh TPU BBHITIOJHEHUH YYEOHBIX 3aJaHWi HAyYHO-TIOMYJIAPHYIO
aUTepaTypy (pu3mueckoro coaepikaHus, CIpaBOYHbIE MaTEpUajbl, PECYPChl CETH
WuTepHer, Bianerh NpuEMaMHU KOHCIEKTUPOBAHHS TEKCTa, MPeoOpa3oBaHUs
uH(OpMaIMK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHUCHMEHHBIE M KpaTKWE YCTHBIE COOOIICHUS,
0000111ast "HGOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COAECpPk aHUs, B
TOM  4Yucie  MyOJMYHO  MPEACTaBISATh  PEe3yJbTaThl  NPOEKTHOM WU
HCCIIEIOBATENbCKOM I€ATeIbHOCTH, IPU 3TOM I'PaMOTHO MCHOJIb30BaTh U3yUEHHBIN
NOHATUHHBINA anmapat Kypca (pU3UKH, CONMPOBOKIATh BRICTYIJICHHE TPE3CHTAINCH;



IPYU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HUCCIEAOBAHUN (PU3NYECKUX MPOIIECCOB
pacrpenenaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMU
3aJjauaMy, CJIEIUTh 3a BBINOJIHEHHEM IUIaHa JCWCTBUH M KOPPEKTUPOBATH €ro,
aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKIJIA]] B I€ATEIbHOCTD IPYIIIbI, BHICTPAUBAThH
KOMMYHHKaTUBHOE  B3aMMOJCHCTBHE, TPOSBISAS TOTOBHOCTh  pa3peliaTh
KOH(JIUKTHI.

K koH1y 0Oyuenus ¢ 9 knacce npeAMETHBIE PE3YJIbTAThI HA YTIyOJIEHHOM YPOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIT0JIb30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEILHOCTh MEXaHUYECKOTO
JNBWKEHUSI, HEBECOMOCTb U TIEPETPY3KHU, LEHTP TSKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, MH(QpPa3ByK W YIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI, PEHTT€HOBCKOE
U3Iy4YEeHHE, 1IKaJa JIEKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETa, OJIM30PYKOCTh U
JaJIbHO30PKOCTh, CIIEKTPbl MCIyCKaHUS M IOIJIOIIEHUs, alb(da-, 6eTa- U ramma-
U3IIy4YEHHMs], U30TOIbI, SJEpPHAsT U TEPMOsAEpHasl YHEPreTUKa) U CUMBOJUYECKUN
A3BIK (PU3UKU NIPU PEHICHUHU YUYEOHBIX U IPAKTUYECKUX 3a]1aY;

YBEPEHHO  pa3iuyaTh  sBJIEHUS  (paBHOMEPHOE U  HEPABHOMEPHOE
IPSAMOJIMHENHOE JIBHKEHUE, PAaBHOYCKOPEHHOE IIPSAMOJIMHEHHOE JIBUXKEHUE,
cBOOO/ZIHOE TaJieHuEe TeJl, JBMKEHUE IO OKPYKHOCTH, B3aUMOAECWUCTBHE Tel,
PAaBHOBECHME MATEPUAIIBHOW TOYKH, PEAKTUBHOE JIBUKEHUE, HEBECOMOCTb,
KojebaTrenbHOe JBMXKEHUE (TapMOHUYECKHE, 3aTyXarollue, BBIHYXICHHbBIC
KoJie0aHUs), PE30HAHC, BOJIHOBOE IBMKEHHE (PACIPOCTPAaHEHHE U OTpaKeHUE
3ByKa, MHTepdepeHuust u nudpakuus BOJH), IPSIMOJIMHEHHOE pacipoCTpaHEHUE,
OTPAKEHUE M TIPEJIOMIICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasnokeHre Oenoro cBeTa B CIEKTP U CJOKEHHE CIEKTPAJIbHBIX LIBETOB,
€CTECTBEHHAsd  PaJMOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOTO  CIEKTpa
U3JIyYEHHs) 1O OINHCAHMIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (PM3HUECKUX SIBIICHUN B OKPY>KaIOIIEM
Mupe (B TOM uucie (U3MYECKUE SIBIICHUS B NPUPOAE: HPUIMBBI U OTJIUBBI,
nBKeHUe IaHeT (COJHEYHOM CHUCTEMBI, PEAKTUBHOE JIBUKEHUE KUBBIX
OPraHU3MOB, BOCIIPHUATHE 3BYKOB >KMBOTHBIMHU, 3€MIIETPSCEHUE, CEHCMHYECKHE
BOJIHBI, IIyHAMH, 3X0, I[BE€Ta TeJ, ONTHUECKUE SIBICHUS B IPUPOJIE, OMOJIOTHIECKOe
JeCTBUE BUAMUMOIO, YIbTPadUOIETOBOIO M PEHTICHOBCKOTO  M3IY4YECHHH,
€CTECTBEHHBI paJMOAaKTUBHBIM (OH, KOCMUYECKHE JIyYH, pPaJUOaAKTUBHOE
U3JIy4YEHUE NPHUPOAHBIX MHUHEPAJIOB JEWCTBHE PANMOAKTUBHBIX M3JIyYCHUN Ha
OpraHM3M YeJOBeKa), MPU ITOM MEPEBOAUTH MPAKTHUECKYIO 3a1ady B Y4eOHYIO,
BBIJICIISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SBICHUIA;

OMKCHIBATh HU3YUYEHHBIE CBOMCTBA Tesl W (PU3MYECKUE SIBJICHUS, UCIOJIb3YS
¢u3nueckue BENUYMHBI (CpelHsii M MIHOBEHHass CKOPOCTh Tejla MpHu



HEPAaBHOMEPHOM JBHKECHUH, YCKOPEHHE, MEPEMEUIEHUE IPU PaBHOYCKOPEHHOM
NPSMOJMHEWHOM  JIBUJKECHUM,  YIJIOBasg  CKOPOCTb,  LIEHTPOCTPEMMTEIBHOE
YCKOpPEHHE, CHJIa TPEHUS, CUJIa YIPYTOCTH, CUJIA TSHKECTU, YCKOPEHUE CBOOOIHOTO
NaJICHUs, BEC TENA, [IEHTP TSKECTH TBEPAOTO TEJIA, UMITYJIbC TEA, UMITYJIbC CUIIBL,
MOMEHT CHJIbI, MEXaHHUYECKasi pab0Ta U MOIHOCTh, TOTEHI[MAIbHAS SHEPI U Tea,
IIOJHATOIO HAJl MOBEPXHOCTHIO 36MJIM, IOTEHIIMAIbHASL SJHEPT U CKATOU MPYKUHBI,
KMHETUYECKass DJHEpPrus, IOJHAsd MEXAaHWYECKas JHEPTUs, NEPUOJ M YacTOTa
KOJ1e0aHM, Mepruo]l MaTEMAaTUYECKOTO U MPY>KUHHOTO MAsATHUKOB, JIJTMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKAa3aTelb MPEIIOMIICHUS
CpeIibl), MPU OMUCAHUH TPABHIIBHO TPAKTOBATH (PU3MUYECKUIN CMBICI MCIIOIb3yEeMbIX
BEJIMYMH, NX 0003HAUYECHHS U €IMHULIBI (PU3HUYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbL,
CBSI3BIBAIOIME TAHHYIO (PU3NYECKYIO BEJIMUUHY C JPYTMMH BEITUYUHAMHU, CTPOUTH
rpauKy U3Yy4EHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYNH;

XapaKTepu30BaTh CBOMCTBa TeN, (DU3UYECKUE SIBICHHUS M  IPOLECCHI,
UCIIOJb3Ys 3aKOH COXPaHEHUs DHEPTUU, 3aKOH BCEMUPHOTO TATOTEHUS, IIPUHLIUIL
CYNEPHO3ULANA CUJ, MPUHIUII OTHOCUTENbHOCTH ['anmuies, 3akoHbl HproToHa,
3aKOH COXPAHEHHs MMITYJIbCA, TEOPEMY O KMHETHYECKOM DHEPrUM, 3aKOoH ['yka,
3aK0H bepHyiin, 3aKOHBI OTPAKEHUSI U MPEJTOMIICHUS CBETA, (POPMYILY TOHKOU

JIMH3BI, IJIAHETAPHYIO MOJIEIb aTOMa, HYKJIOHHYIO MOJIEJIb aTOMHOTIO S/1pa, 3aKOHBI
COXpPAaHEHMS 3apsAL0BOIO M MACCOBOIO YMCEIN IPHU ANEPHBIX PEAKLUAX, IIPU ITOM
paznuyaTh CJIOBECHYIO ((OPMYIUPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

CTpPOUTh (U3HUECKHE MOJEIH PEAbHBIX OOBEKTOB, IPOLIECCOB U SBJICHUA,
BBIIETISATh TIPU 3TOM CYIIECTBEHHbIE M BTOPOCTENEHHbIE CBONCTBA OOBEKTOB,

OpPOLIECCOB, SIBIICHUM, NPUMEHATh (QU3NUECKHe MoJenu Juis OOBSICHEHHUs
(pu3nYeCKUX MPOLECCOB U pelIeHMs] yueOHbIX 3a/1a4;

OOBSCHATH (PU3NYECKUE SIBICHHUS, TIPOLIECCH U CBOWCTBA TEJI, B TOM YHCIIE B
KOHTEKCTE CHUTyallMli IPaKkTUKO-OPHUEHTHPOBAHHOIO  XapakTepa, M pElaTh
KayeCTBEHHbIC 3aJaud, B TOM YHUCIE TpeOyIOUIMe YHCIEHHOTO OLIEHUBAHUSA

XapaKTEPHBIX 3HAYCHUN (HU3UUECKUX BEIIMYUH, TIPU STOM BBIOUPATH aJ€KBATHYIO
(GU3UYECKYI0 MOJIENb, BBISIBISTH MPUIMHHO-CIEACTBEHHBIC CBS3U U BHICTPAWBATH
JIOTUYECKYIO LIETIOYKY PacCyXKIeHUM W3 2—3 IIaroB ¢ OMNOpPOM Ha U3y4YEHHbIE
CBOMCTBA (PM3UUECKUX SIBICHUM, (PU3NUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJEIIN;

YBEPEHHO pellaTh pacy€THBIC 3a/1a4M M0 U3y4aeMbIM TeMaM Kypca (QU3HKH,

BbIOMpas aJeKBaTHYIO (PHU3MYECKYI0 MOJENb, C HCIOJIb30BAHMEM 3aKOHOB U

(dopmyi, cBSA3bIBAIOUINX (PHU3HMUECKHUE BETMUMHBI, 3aMChIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEIIECHUE 3aJay, BBISABISATH HEIOCTAIONIME WM H30BITOUHBIE
JaHHble, OOOCHOBBIBaTH BBIOOpP METOAA pEIICHUs 3a/ayd, HCIOJIb30BaTh
CIIPAaBOYHBIE TAHHBIE, IPUMEHATH METO/IBI AaHATIM3A Pa3MEPHOCTEN, UCITOIb30BATh
rpagpuyeckue  METOAbl  pelIeHUs  3a7ad, MPOBOJUTH  MaTeMaTUYECKUE



npeoOpa3oBaHus U pacyEThl, OLEHUBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHHUS
¢u3nyecKol BETUYMHBI U OMNPEAETSATh Pa3MEPHOCTh (U3NYECKON BETUYMHBI,
MOJIYYCHHOU MPU PELICHUH 33]1auH;

pacno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTH TP MOMOIIU (HU3UIECKUX
METOJIOB, M TpejuiaraTh OPUEHTUPOBOYHBIM CIMOCOO pEIIeHUsS, B OIMHMCAHUU
WCCJIEIOBAHMS  PACIO3HABAaTh  IPOBEPSIEMOE  MPEANOJIOKEHUE  (THUIIOTE3Y),
OLICHUBATh MMPABHJIBHOCTh MOPAIKA IPOBEICHUS UCCIIEI0BAHUS, MHTEPIIPETUPOBATh
MOJIYYCHHBINA PE3YJIbTAT;

MPOBOJIUTH OMBITHI MO HAOIIOAEHUIO (PU3UYECKUX SIBICHUN WIH (PU3NYECKUX
CBOMCTB Ten (M3yueHue BTOpOro 3akoHa HbloTOHA, 3aKOHA COXpaHEHUS SHEPTHUH,
3aKOHA COXpAHEHUs WMITyJbCa, JCHCTBUE 3aKOHa bepHylmu M BO3HUKHOBEHHE
MOABEMHONM CHJIBI KpbUIA, 3aBUCUMOCTh TN€pHOJA KOJ€OaHWW MPYKUHHOTO
MasiTHUKA OT MaCChl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTD OT aMIUTUTYIbI
MaJIbIX KOJIEOaHWM, MPSIMOJIMHENHOE pacpOCTPaHEHUE CBETA, Pa3sIoKeHHE 0enoro
CBETa B CIIEKTp, U3YyUYEHUE CBOWCTB M300paKE€HUS B IJIOCKOM 3€pKajie U CBOICTB
n300paXkeHusl MpeaMeTra B coOuparolied JIMH3E, HAONIOJEHUE CIUIONIHBIX W
JIMHENYATBIX CIIEKTPOB W3ITYYEHUS]): dbopmyIUpoBaThH MPOBEPSIEMOE
Opeanoyio)keHue  (TUmoresy) O  BO3MOXKHBIX — pe3yjbTaTaX  HaOJIOACHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa oOopynoBaHuS,
OTHCHIBATH XOJI OTBITa U (POPMYITHPOBATH BHIBOIBL

MIPOBOJUTH TNPH HEOOXOAMMOCTU CEPHUI0 NPSIMBIX H3MEPEHUH, OIpeaesss
CpeliHee 3HaYeHUE U3MEPSIEMOI BETMUMHBI M ONIPEIENsis NOTPEIIHOCTh PE3yIbTaTOB
IPSIMBIX U3MEPEHHI, 000CHOBBIBATH BHIOOP Crioco0a u3MepeHus (M3MEepUTEILHOTO
npubopa);

IPOBOAUTH KOCBEHHbIE U3MEPEHUSI (PU3NUECKUX BEIMUUH (CPEHss CKOPOCTh
M YCKOPEHHE Tejla MpU PAaBHOYCKOPEHHOM JIBMXKEHHH, YCKOPEHHE CBOOOJIHOTO
naJeHUs, )KECTKOCTh MPYKUHBI, KOA(DOUIIMEHT TPEHUS CKOJIBKEHUS, MEXaHUIeCKast
paboTa M MOUIHOCTh, YacTOTa M TMEpPHOJ] KOJeOaHU MaTeMaTUYecKoro Hu
NPYXKUHHOTO MAasiTHUKOB, (OKYCHOE pacCTOsIHHME CcoOuparomeid JHH3bI U e
onTHYECKas Cuia, PaJUOAKTUBHBIA (DOH) C MCIHOJb30BAaHUEM aHAJIOrOBBIX U
u(ppOBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOP METOJA M3MEPEHUs, IUIAHHUPOBATH
U3MEpPEHHUs, CaMOCTOSITENbHO COOMpPAaTh  SKCIEPUMEHTAIBHYIO  YCTaHOBKY,
BBIYHCIIATh 3HAYCHHUE BEIMYMHBI M AHAJU3UPOBATH TOJYUYEHHBIEC PE3YJIbTaThl,
OLICHMBAs MMOTPEIIHOCTH PE3yJIbTaTOB KOCBEHHBIX U3MEPEHUH;

MPOBOJUTH IKCIIEPUMEHTAIbHBIE UCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUYECKUX
BEJIMYMH (3aBUCUMOCTb MYTH OT BPEMEHHU MPHU PAaBHOYCKOPEHHOM JIBH)KEHUH 0€3
HAYaJIbHOM CKOpPOCTH, 3aBUCHUMOCTh CHJIBl TPEHHUSI CKOJIBKEHHS OT CHJIbI
HOPMAJBHOTO JIaBJICHUS, MEepuoaa KoJieOaHW MaTeMaTHUYeCKOTO MasTHUKA OT



JUIMHBI HUTH, OMNpelIeJeHHEe YCKOpPEHUsi CBOOOJHOrO NaJCHUsA, HCCIEIOBaHUE
M3MEHEHUS! BEJIVMYMHBI M HANPABICHUS WHIAYKIMOHHOTO TOKa, 3aBUCUMOCTH YIJIa
OTpa)K€HUs CBETA OT YIJIa MaJIeHus, YIJia MPEJIOMIICHUS OT yTila MaJIeHUus CBETOBOTO
Jy4a, UCCJIeIOBAHUE TPEKOB: U3MEPEHHUE PHEPIUH YACTHUIIBI 10 TOPMO3HOMY MYTH
(mo dororpadusim)): COBMECTHO ¢ yuuTesieM (popMyIupoBaTh 3a/1ady W TUIIOTE3Y
HCCJIEI0BAHMS, CAMOCTOSATEIBHO IUIAHUPOBATh HCCIEAOBAHHUE, CAMOCTOSTEIBHO
coOuparb  HKCIEPUMEHTAJbHYIO  YCTaHOBKY, TMPEACTABIATh  MOJYyYCHHBIC
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUAEC TaOMUIl U TpauKOB, OICHUBATH
MOTPENIHOCTH, JIeJIaTh BHIBOBI 10 pe3yJIbTaTaM UCCIIEI0BAHMUS;

coOIoaTh MpaBwiia 0e30macHOro Tpyna Ipu padbore ¢ JabopaTOpHBIM
000pyI0BaHUEM;

XapaKTEePU30BaTh MPUHUUIIBI ICUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IIPOLIECCOB C OMIOPOM HA X ONMUCAHUS (B TOM YHCIIE:
CIUIOMETP, NaTYUKH ITOJIOKEHUS, PACCTOSHUS U YCKOPEHHUS, PAKETA, 3X0JIOT, OUKH,
nepuckorn, (¢oToannapar, MHUKPOCKOI, TEJIECKON, ONTHYECKHE CBETOBOJBDI,
CIIEKTPOCKOT, JTO3UMETpP, Kamepa BHIIbCOHA), UCIONB3Yys 3HAHUS O CBOMCTBAX
(u3NuecKuX SABJICHUA W  HEOOXOAuMblE  (PU3NYECKHE  3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKA M3YYEHHBIX TEXHHYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTMYECKUX MPOIECCOB IpHU
pelieHnn Yy4eOHO-TIPAaKTUYECKUX 3ajlady, ONTHYECKHE CXEMbl JUIsl HOCTPOEHUs
M300paKEHUM B TIJIOCKOM 3€pKajie U COOUparoIieit JTMH3E,

NPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCTOJb30BaHUsl (PU3UYECKUX 3HAHUN B MOBCEJIHEBHOM KM3HU AJIs 00€CIeUeHMUs
0e30macHOCTH TIPU OOpallleHuu ¢ MPUOOpaMH U TEXHHUUYECKHUMHU YCTPOMCTBAMH,
COXPAHEHHUsI 370pPOBbsi W COOJIIOJIEHUS HOPM 3KOJIOTUYECKOTO TOBEIEHUS B
OKpYXaroUIen Cpee;

OCYUIECTBJIAThH MOUCK UH(popMau puznyeckoro cojepxanus B UutepHere,
CaMOCTOSITENIbHO (OPMYJIMPYS TOUCKOBBIIM 3alpoc, HAXOIUTh IyTHU OINpeaeICHUs
JOCTOBEPHOCTH IMOJIyY€HHOM HH(OpMalMM HAa OCHOBE HMEIOLIMXCS 3HAHUM U
JOTIOJTHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBIMOJHEHUU Y4YEOHBIX 3aJaHUI HAyYHO-TIOMYJISIPHYIO
TUTEPaTypy (PU3MYECKOro CoAeprKaHus, CIPAaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WNurtepHeT, BiaaeTb nNpuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHUs
nH(pOpMAIUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbBIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMAIMN U3 HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOTO COJIEpKaHUs, MyOJIUYHO
NPEICTaBIIATh PE3yIbTaThl MPOEKTHON WJIM UCCIEI0BATENbCKON NEATeTbHOCTH MpU
ATOM TI'PaMOTHO HCIIOJIb30BaTh WM3YYEHHBIM NOHATUHHBIA anmapar MU3y4aeMoro



pazgena (U3MKKM W COMPOBOXAATh BBICTYIJICHHE IMpPE3CHTAalUEd C Yy4ETOM
OCOOEHHOCTEN ayAUTOPUH CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosmn4yecTBo 9acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aenoB (uudposbie)
Ne Kontpoa IIpakTnue
- U TeM NMPOrpaMmbIl Bcero o0pa3oBaTe/IbHbIE
I bHBIE PA0OTHI CKHe padoThl
pecypcsbl

Pa3nen 1. ®u3uka u e€ pojib B NO3HAHUM OKPY-KAIOIIEro MUpPa

11 du3nka — HayKa O MPUPOJIC 2
1.2 Du3nyYecKUe BETUINHBI
1.3 EctecTBeHHO-HAY4YHBIN METOA 2
[TO3HAHMS
Hroro mo pazneny 8

Pa3nen 2. [lepBoHayajibHbIe CBe/IEHNsI 0 CTPOEHHHU BelllecTBa

2.1 CrtpoeHue BemecTBa 2 1
99 JIBHM>KeHHE M B3aMMO/ICHCTBUE YaCTHUII 4 2
' BEIIEeCTBA
2.3 ArperatHble COCTOSIHUS BELIECTBA 1
Uroro no pazneny 7
Pa3nen 3. /IBU:KeHHe U B3aMMO/IeHCTBHE TeJl
3.1 Mexannueckoe JBHKEHHUE 10
3.2 WNuepuus, macca, mIOTHOCTh 9 1
3.3 Cuta. Buns! cun 15
Hroro mo pazneny 34
Pa3nen 4. laBienune TBEPABIX TeJl, ;KUAKOCTEN U ra3oB
41 Hasnenue. Ilepenaua naBnenus S) 2

TBEPABIMU




TCJIaMU, )KUAKOCTAMU U ra3daMu

4.2 JlaBlieHUE )KUIAKOCTH
4.3 ATMOCdepHOEe TaBiIeHUE 1
a4 ]_ICI/ICTBITI.G KHUJIKOCTH ¥ Ta3a Ha 12 3
NorpykEHHOE B HUX TEJIO
Hroro mo pazneny 28
Pa3nea 5. PaGora n MomHOCTD. JHeprus
51 PaGora 1 momHoCTE 6
5.2 [IpocTeie MexaHN3MBbI 8
5.3 MexaHnuueckasi SHEPTus 5
Wroro mo pazneny 19
Pazgen 6. [ToBTOpuTe/IbHO-0600 A0 IIMIT MOYJIb
6.1 [ToBTOpHUTENBHO-0000IIAIOIITIIT MOTYJIb 6
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 102 23




8 KJIACC

Kosmn4yecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uugpoBbie
Ne o/m P Kontpoabsnsie | IlpakTuyeckue (mucpp )
MPOrpamMMblI Bcero oOpa3oBaTe/bHbIE
padoTbI padoThbI
pecypchbl
Paznea 1. TenioBble ABJICHUSA
11 CtpoeHue 1 CBOIMCTBA BEIIECTBA 6
12 TemnoBbIie porecch 33 1 6.5
Utoro no pazneny 39
Pa3nen 2. JnekTpuyecKkue U MAarHUTHBIE SIBJIEHHSA
91 DJEKTPUYECKHUE 3apsi/ibl. 3apsKCHHBIC TEa 9 1
' W UX B3aUMOJECHCTBUS
2.2 IToCTOSHHBIN IIEKTPUYECKHUI TOK 31 10
2.3 MarHuTHBIC SIBJICHUS 11 4
2.4 DneKTpoMarHuTHasi MHIyKIUs 7 1
Wroro mo pazneny 58
Pazgen 3. [loBTOpuTE/ILHO-0000 A0 IIMIT MOYJIb
3.1 [ToBTOPHUTENBHO-0000IIAOIITIIT MOTYITH 5
Hroro mo pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5




9 KJIACC

Kosmn4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM (uudposrbie)
Ne o/m Kontpoabsnsie | IlpakTuyeckue
NPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoTbI padoThbI
pecypchbl
Paznea 1. Mexaunuyeckue siBJICHUS
Mexannueckoe ABMKEHHUE U CIIOCOOBI €ro
11 30 1 4
OTHCaHHUS
1.2 BsaumoneiictBue ten 18
13 3aKOHBI COXpaHEHUS 15 1 2
Utoro no pazneny 63
Paznen 2. MexaHuveckue KoJie0aHUSI U BOJTHBI
2.1 MexaHnndeckue KoneOaHus 8 3.5
2.2 MexaHn4YecKre BOIHBI. 3BYK 10 3

Hroro no pazneny 18

Paznen 3. 3HeKTpOMaFHI’ITHOC I10JI€ U JJIEKTPOMAIrHUTHBIEC BOJIHBI

31 DNEKTPOMArHUTHOE MOJIE U 6
' SJICKTPOMAardHMuTHBIC BOJITHBL
Wroro mo pasnery 6

Pasznen 4. CBeToBbBI€ SIBJICHHS

4.1 3aKOHBI paCIIPOCTPAHEHNUs CBETA

4.2 JIuH3BI 1 ONITHYECKHE TPHUOOPHI

4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 2




Hroro no pazneny 16
Pa3znena 5. KBanToBbIe sIBJIeHUSA
51 Hcnyckanue v MOTJIONICHUE CBETa aTOMOM 1
5.2 CrpoeHune aToOMHOrO sApa 3)
5.3 SlnepHble peakiu 7
Wroro mo pazneny 16
Pa3nen 6. IloBTOpUTE/ILHO-0000 AN MOAYJIb
6.1 Mexanuueckue sBiIeHuUs (IOBTOPUTEIBHO- 5 3
' 000010 MOIYIIb)
6.2 TenmoBsle siBiIeHUs (TIOBTOPUTEIILHO- 3
' 0000 MOYIIB)
6.3 DNEKTPOMArHUTHEIC SIBIICHUS 3 1
' (OBTOPUTETHHO-0000IIAIOIIHI MOTYIb)
6.4 CBeToBbI€ sIBIEHUS (IOBTOPUTENBHO- 1 1
' 0000IArOIHI MOYJIb)
6.5 [ToBTOPUTENBEHO-0000IIAIOIINN MOYIIb 4
Hroro no pazaeny 17
OBHIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 136 26.5







HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KoJsun4yecTBo yacoB J1eKTPOHHBI
) ata e unugposbie
i Tema ypoka Bee Kontpoa MpakTuye §3y'l " q)f))ﬁpamBaTen
ro bHbIE Pad0ThI cKHe padoThl p—— T sm——
1 ®u3uka — HayKa o npupoe. SIBieHuns 1
TIPUPOIBI
2 Ou3nYecKue sIBICHHUS 1
Ou3nyYecKue BEIUYUHBI.
3 | PasmepHOCTh. DPU3NUECKHE TPHUOOPHI. 1
[TorpeurHocTH pu NPSIMBIX U3MEPEHUSIX
VYpok-uccnenosanue "M3mepenne
4 JIMHENHBIX Pa3MEPOB TeN U 1 1
MIPOMEXYTKOB BpeMeHNn"
5 JlaGopaTtopHast pabota "H3mepenue 1 1
00BbEMa KHUIKOCTH U TBEpAOrO Tena"
6 JlaboparopHas pabota "Onpenenenue 1 1
pa3MepoB MalibIX Tes. Meton psaioB"
Metoabl Hay4HOTO MMO3HAHMUS.
7 | Onwucanue 1
(bu3HYECKUX SIBIEHUH C TOMOIIIBIO
MoJeneu
VYpok-uccnenoanue "[IpoBepka
g | THNOTESBI: NaNbHOCTh monéTa Imapuka, 1 1
MYLIIEHHOTO TOPU30HTAIIBHO, TEM OOJIBIIIE,
yeM Ooibliie BbICOTa IycKa'
9 Crtpoenue BemiectBa. OMbITHI, 1




AOKa3bIBAIOIIUE TUCKPETHOC CTPOCHUEC
BCIICCTBA

10

JlabopaTopHas pabora "OreHka quameTpa
aTOMa METOJIOM PSA0B (C UCIOJIb30BAHUEM

dhotorpadwuii)"

11

Ypoxk-uccnenoanue "Habmonenue
TEIJIOBOTO paciIupeHus ra3oB. OMBITHI TTO
O0OHAPYKCHHIO JICUCTBUS CHIT
MOJIEKYJIIPHOTO IPUTSKEHUS"

12

JiBmxenue gactuil Beniectsa. Juddysus.
bpoyHoBckoe nBukeHne

13

VYpok-uccnenosanue "Habmonenue u
00BsICHEHNE OPOYHOBCKOTO JBUKCHHSI U

mpdpy3un"

14

BzanmoeiicTBIEe YaCTHIT BEIIECTBA:
MIPUTSHKEHUE U OTTAJIKMBAaHUE

15

ArperaTHble COCTOSIHMSI BELLIECTBA.
Oco6eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

16

Mexanunueckoe nBuxenue. I1yTs,
TPaeKTOPHS, IEPEMEILICHUE

17

PaBHOMEpHOE 1 HEpAaBHOMEPHOE
neukeHne. CKopocTh

18

HaxoxeHne ckopocTH, IyTH 1 BpEMEHU
IIPY PABHOMEPHOM IPSIMOJIMHEWHOM
JBUKEHUU

19

JlabopaTtopHas padota "OnpeneneHue
CKOPOCTHU PAaBHOMEPHOTO JABUKEHUS"




I'paduku npsAMONMHEHHOTO PAaBHOMEPHOTO

20
JIBKCHHUS

21 Pemenue 3amau no treme "Pacuer cpennei
ckopocTH"
Jlaboparopuas pabota "Onpenencaue

22 CpeaHel CKOPOCTHU CKOJIbKEHHS OpycKa
WJIY IapuKa Mo HaKJIOHHOM 1iockocTy"”

23 OrtHocUTENbHOCTh ABMKCHUS. ClIOKEHUE
CKOPOCTEH IIPH NapaJlJIeTIbHOM ABHUKECHUN
[Tonyuenue u ananu3s rpadukoB

24 3aBUCUMOCTH ITYTH M CKOPOCTH JIBUXKEHUS
OT BPEMCHH
Pemenue rpadudeckux 3aga4 mo reme

25 "Mexanuka. PaBHoMepHOE
MPSIMOJTMHENHOE IBUKEHHUE"

26 SIBnenue uHepunu. 3aKOH UHEPLIUU
B3anmoneincTeue Ten Kak IpuyMHa

97 M3MEHEHUs CKOpOCTU. Macca Tena Kak
Mepa MHEPTHOCTHU TeJia TpH
MOCTYIATEeIbHOM JIBHDKCHUN

28 VYpok-uccnenosanue "CpaBHEHHE Mace 110
B3aHUMOJICHCTBUIO TET"

29 IInoTHOCTE BelecTBa

30 JlaGopatopnas pabota "Onpenenenue
IJTIOTHOCTHU TBEPIOTO Tema"

31 Pemenne 3agau mo teme "Macca tena.
IImorHOCTE BemecTa"

32 Cwmecu u criaBbl. [loBepxHOCTHAs U




JIMHEHAas INIOTHOCTh

[ToaroToBKa K KOHTPOJILHOM pabOTE IO
teMe "®du3ruka — HayKa o MpupoJie.

33 [TepBoHavanbHbIE CBEACHMS 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHHUHU BELIECTBA.
Mexanuka"

KonrponsHas padora mmo reme "®uznka —

34 Hayka o npupoae. [leppoHayanbHble
CBEICHUSI 00 aTOMHO-MOJIEKYJISIPHOM
CTpoeHHH BelecTBa. Mexanuka"

35 Cuna. SIBnenue Tsarorenus. Cuiia TSHKECTH

36 N3obpaxenue cui. Pemmenne 3amay rmo
teme "OnpeneneHnue CUibl TsokecTu"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. U3smepenue cui. JlnHamomerp
VYpok-uccnenosanue "Habnronenue

39 M3MEHEHHUS CKOPOCTH NPHU
B3aUMOJEICTBUU TEN"

40 Pemenue 3anay no reme "Cuia ynpyrocru.
Bec rema"

JlaGopatopHnas pab6ora "OnbITH,

41 JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pacTspkeHus (aedopMaium) Npy>KUHbBI OT
MIPUJIOKEHHOM CHUJIBI"

42 Cuna tpenus

43 Cnoxenune cuil. PapHoaeicTByromas cuia

m Pemenue 3anau no teme "CioxeHue cuil.

PaBHopelicTByrOmas cuia"




Pemrenue 3amay o reme "B3aumoneictsue

45 |
tenn. Cuiibl B MEXaHUKE
Pemenue 3anay no reme "Cuna tpenus”.

46 Ypoxk-uccienoBaHue 1o TeMe
"UccnenqoBaHue 3aBUCUMOCTH CHIIBI
TPEHUS OT TUIOMIAJN COMTPUKOCHOBEHHUS"
Jlaboparopuas padota "ONBITEHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI

47 TPEHUS CKOJIBKCHHS OT CHJIBI IaBJICHUS U
XapakKTepa CONMPUKACAFOITUXCS
noBepxHocrei"

48 Pemenue 3ama4y mo Teme "B3anmoeiicTere
ten. Cunbl B MexaHuke"

49 KonTponbnas pabota no reme
"B3zanmonenicTBue Tema"

50 JlaBiieHne TBEPABIX TEN

51 Ypok-skcriepuMenT "CriocoObl
onpeereHus 1aBJIeHus TBep1oro Tena'

59 VYpok-uccnenoBanue "3aBUCUMOCTb
JABJIEHUS ra3a OT TeMIeparypsbl”

53 JlaBlieHuEe )KUIKOCTEN U ra30B. 3aKOH
ITackaist

54 [THeBMaTH4eCKne ycTporcTBa

55 3aBHCUMOCTD JaBJICHUS KUJKOCTH OT
TITyOUHBI

56 I'mapocTaTuyeckuii napagokc

57 Ypoxk-nipoekT "M3ydeHne cooOmaronmxcs

cocynoB"




Ypok-koupepennus "[ uapaBnuueckue

58 "
MEXaHU3MBI

59 Hcnonb30BaHue BBICOKUX AaBJICHUH B
COBPEMEHHBIX TEXHOJIOTUAX

60 Pemenue 3amau mo teme "JlaBnenue
KUIKOCTH"

61 ATtMocdepa 3emiid U TPUUUHBI €€
CYLIECTBOBaHMSI

62 VYpok-uccnenosanue "l[IposiBienue
JeiicTBUS aTMOC(hEPHOTO IaBiIeHus"

63 N3mepenue armochepHOro 1aBIeHUs.
OmnseitT Toppuuennu
3aBHCUMOCTH aTMOC(EPHOTO JTaBICHUS OT

64 BBICOTHI HaJl ypoBHEeM Mops. [Tpubopsr s
U3MEpEeHUs: aTMOC(EPHOro J1aBIICHHS

65 Bbapomerp-anepoun. ATmocdepHoe
JIABJICHUE Ha PA3JIMYHbBIX BBICOTAX

66 BritankuBatomas cuna. 3akoH Apxumena

67 Pemenue 3anau no teme "3akoH
Apxumena"
Ypok-uccienoBanue

68 "JKcrepuMeHTaIbHOE OOHApY)KEeHUE
JEUCTBUS )KUJKOCTHU U Ta3a Ha
MIOTPYXEHHOE B HUX TeNO"
JlabopaTtopHas pabota "OnpeneneHue

69 BBITAJIKUBAIOLLEH CUJIBL, ICMCTBYIOIIEH HA

TEJO, MOTPYKEHHOE B JKUJKOCTH"

70

IImaBanue Ten




JlabGopaTopHas pabora "HMccnenoBanue

71 3aBUCHMOCTH Beca Tejia B BOJIE OT 00beMa
MOrPY>KEHHOM B XKHUJKOCTh 4acTH Teja'

712 BoznyxomnaBanue. [InaBanue cynos

73 Pemrenue 3apau no reme "3akon
Apxumena. Y ciaoBus miaBanus ten"
Pemenne 3agau mo teme "JlecTBre

74 KHUJIKOCTHU U Ta3a Ha MOTPY>KEHHOE B HUX
Teno"
VYpok-nipoekt "KoHcTpynpoBanue

75 apeoMeTpa WU JIOJKU U OIpeiesieHre
rpy3onoabEMHOCTH"
[ToaroroBka k KOHTPOJILHOU paboTe MO

76 teMe "JlaBieHue TBepAbIX TeJ, JKUIKOCTEN
1 ra3oB"

77 KonTponbnas pabota no reme "JlaBnenue
TBEPJbIX TEJ, )KUJIKOCTEN U ra3oB"”

78 Mexanuueckasi paboTa

79 MoImHOCTh

80 Pemenue 3amay Ha onpenenenue padoThI U
MOIITHOCTH

81 PaGota cuiibl TSKECTH M CUIIBI TPEHUS

82 VYpok-uccnenoBanue "PacyéT MOIIHOCTH,
pa3BUBaEeMOM MPU MOABEME TIO JIeCTHHULIE"

83 [TpocThie MeXaHU3MBI

84 MowmenT cuisl. [IpaBuiio MOMEHTOB

85 JlabopaTtopHas padota "M3y4yeHue nmpaBuia

pbruara ajist moABUKHOT'O 1 HCTIOABUKHOT'O




0J10K0B"

86

"3050TO€ MpaBUIIO" MEXaHUKHU

87

Pemenue 3anad no reme "3onoroe
npaBuiio Mexanuku'" / Becepoccuiickas
IpoBepoyHas pabora

88

Pemtenue 3amay mo reme "Pabora cuibl
TsDKeCTH 1 bl Tpenus" / Beepoccuiickast
poBepoyHas paboTa

89

VYpoxk-tipoekt "lIpoexkTupoBanue
IIOJIMCIIACTOB C 33JJaHHBIMU NTapaMeTpamu’”

90

Ypok-koudepenuus "IIpocTtsie
MEXaHHU3MBI B OBITY, TEXHUKE, JKUBBIX
opranuzmax"

91

Koaddurment nonesnoro neictaus
MIPOCTBIX MEXaHU3MOB

92

JlabopaTtopHas padota "OnpeneneHue
KIIJI mnogBM>KHOT'O M HETIOABMYKHOTO
0710K0B"

93

Mexann4geckas SHEpPIUs. Kunernueckas u
IMOTCHIHMAJIbHAs DHEPIUus

94

3aKOH COXpaHEHUS MEXaHUUECKON
SHEepruu

95

VYpok-3KcriepuMeHT "DKCIepUMEHTaIbHOE
ompe/ielieHue N3MEHEHNUSI KHHETUUECKOU 1
MTOTEHITUATBFHON SHEPTUH TIPU CKaThIBAHUHT
Tena 10 HaKJIOHHOM IIOCKOCTH"

96

[ToaroTroBka K KOHTPOJILHOU PabOTE IO
teme "PaboTa u MOUTHOCTE. DHEpTHs"




Kontponbnas pabora o Teme "Pabora n

97 1
MONIHOCTb. DHEeprus"

08 Pabota c Tekctamu 1o Teme 1
"MexaHudeckoe aBHKeHHE"

99 Pa6ora ¢ Tekcramu o Teme "CtpoeHue 1
BemecTna"

100 Pa6ota ¢ Tekctamu 1o Teme "Cuiibl B 1
npupoze”

101 Pabota ¢ Tekctamu 1o Teme "JlaBieHue 1
TBEPBIX TEJ, )KUJIKOCTEH U ra3oB"

102 PaGora c TekcTamu 1o Teme "DHeprusi. 1
[IpocTthie MexaHU3MBI"

OBHIEE KOJIMYECTBO YACOB I1O 102 23

I[TPOTPAMME




8 KJIACC

KounvecTBO 4acoB JIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypora Bcero Konrpoiie | Ipaxririeckue fllfiy‘lel-ll/lﬂ ﬁﬁiiosaTenbnme
padoTbI padoTsbI pecypent
OcHOBHbBIE MOJIOKEHUS MOJIEKYIISIPHO-
1 KHUHETUYECKOW TEOPUHU U UX OIBITHBIC 1
MIOJITBEPKICHUS
2 Macca u pazMep aTOMOB M MOJIEKYJ 1
3 Monenu TBepA0ro, KHUAKOTO U 1
ra3000pa3HOro COCTOSIHUM BEIeCTBa
Ypok-koHpepenmus "Kpucrammmdaeckue u
4 amopdusie Tena. ['paden. [Tomyuenune 1
HCKYCCTBEHHBIX alMa30B"
5 CmauuBaHme U KanWJUIIPHOCTD. 1
[ToBepXHOCTHOE HATSKEHUE
TemnoBoe pacmrpeHue u cxarue
Temnosoe nBmxenue. Temreparypa
8 TemmepaTypHbIe IIKAITBI
9 BHyTpeHHss 23HEprHs U CIIOCOOBI €€ 1
W3MEHECHHUSI
10 Buasl Terionepenaun 1
VYpok-koudepennus "VMcnonszoBanue
11 TETJIOBBIX CBOMCTB BEIIECTB U MAaTEPHAJIOB B 1
LeJIsAX dHeprocoepexeHus "
12 KonunuecTBo TEmnoThl. Y nenbHast 1

TCIITIOEMKOCTD




13

VYpoxk-uccienoanue "[IpoBepka runoresnbl
JTUHEHHON 3aBUCUMOCTH JUTMHBI CTOIOMKA
KHUJIKOCTU B TEPMOMETPUUYECKON TPYOKE OT
Temrneparypbl"”

14

VYpaBHeHHe TEII0BOro O6anaHca.
TennooOMeH u TETIOBOE paBHOBECHE. 3aKOH
Herorona—Puxmana

15

JlaGopaTopHas padora "HccienoBanue
SIBJICHUS TETJIO00OMEHA MPY CMEIINBAaHUHU
XOJIOJTHOM Y ropstyeit BoabI"

16

Pemenue 3anau no reme "TermnooOMeH u
TEIUIOBOE paBHOBecHe"

17

JlaboparopHas pabdota "Omnpenenenue
KOJIMYECTBA TEIJIOTHI, MOTYYEHHOTO BOJIOM
IIpH TEIJIO0OMEHE C HarpeThIM
METaJUTHYECKUM IIIIUHIPOM "

18

[InaBnenue u oTBEepAEBaHNE
KPUCTAJJINYECKUX BEILECTB. Y IeTIbHAs
TEIJI0Ta TUIaBJIEHUS

19

Pemenue 3ama4d mo teme "IlnaBiaenue u
OTBEPI€BAHUE KPUCTAINIMYECKHUX TeN"

20

JlaGopatopHas pabota "Onpenenenue
YAEIbHOM TETUIOTHI TIaBIEHUS Jibaa"

21

VYpok-uccnenoBanue "CpaBHEeHUE MPOLIECCOB
IUIABJICHUA KPUCTATINIMYCCKUX TEI U
pa3MArdeHus Mpu HarpeBaHUM aMOpP(HBIX

TEI

22

[TapooOpa3oBaHue U KOH/ICHCAIIHS.




Hcnapenue

Kunenne. Y gensHas Temiora
napoodpa3zoBaHus. 3aBUCUMOCTH

23 TEMIIEPATYPHI KHUIICHUS OT aTMOC(EpHOTO
JTABJICHUS

24 Pemenwue 3anad o reme "[lapooOpa3zoBanue
U KumneHnue"
Ypok-uccnenoanue "OObsIcHeHNE

25 3aBHUCHUMOCTH TEMIIEPATypPhl KUIIEHUS OT 1
naBieHus"

26 HacplieHHbIil 1 HEHACBIEHHBIA TTap.
BrnaxnocTs Bo3ayxa
BiraxxHOCTB BO311yXa U €€ U3MEpEHHUE.

27 JIaboparopHas pabota "OmnpeneneHue 0.5
OTHOCHUTENILHOM BIIaKHOCTH BO3AyXxa"

28 Pemenue 3amau mo teme "BnaxHOCTD"
Pemenne 3ama4u u anHanu3 cCUTyanuii,

29 CBSI3aHHBIX C SIBIICHUSIMU UCTIAPEHUS U
KOHJICHCAIINH

30 DHeprus TOIUHBa. Y JIebHAS TETUIOTa
CropaHus

31 [TpuHIMITB paOOTHI TETUIOBBIX ABUTATEICH

39 [TapoBas TypOuHa. [IBurareiab BHyTpEHHETO
CropaHus

33 KII/I TerioBoro aBurates

34 Pemenue 3amau mo teme "KIIJI TemoBoro
nBurarens"

35 VYpok-koupepennus "TemnoBbie nBUTATENN




Y 3alll1Ta OKpYy>Karouen cpeabl”

36 TennoBble MOTEPH B TEIUIOCETSIX

37 3aKOH COXPaHEHUS U IIPEBPAICHHS YHEPTUU
B MEXaHUYECKHUX U TEIUJIOBBIX MPOIIeccax
[ToaroroBka K KOHTPOJILHOU paboTE O TEME

38 "TerutoBbie sBiIeHUs. M3MeHeHne
arperaTHbIX COCTOSTHUM BeriecTra'
Konrtponsnas padora no treme "TeruioBbie

39 siBIeHUS. VI3MeHeHne arperaTHbIX
COCTOSHHUH BerecTBa'"

40 OnexTpusanus ten. [[Ba poaa 3apsiioB
VYpok-uccnenosanue "Nccnenopanue

41 CIIOCOOOB PA3IMYHBIX BEIICCTB
Ha’JIEKTPU30BbIBATHCS "

42 B3aumopeiicTBue 3apsKeHHbIX Tell. 3aKOH
Kynona
Dnekrpuueckoe nojie. Hanpsok€HHOCTD

43 aneKTpudeckoro noss. [puniun
CYNEPIIO3UIINH JIEKTPUUYECKUX MOJICH

44 Hocutenu snekTpudueckux 3apsios.
DneMeHTapHbIH 3apsa. CTpoeHue aroma

45 3aK0H COXpaHEeHHMsI FTEKTPUUYECKOTO 3apsaa

46 [TpoBOAHUKY, AUDTEKTPUKH U
MTOJTYTIPOBOTHUKH

47 Ypok-koubepeHnius "IinekTpusanus B
MMOBCEHEBHON XKU3HU"

48 Pemrenue 3a1a4 o reme "3aKOH COXpaHEHUs

AJIEKTpUYECKOro 3apsaa”




DJIeKTpUYECKUi TOK. IcTOUHUKHN

49 1
ANEKTPUYECKOTO TOKA
VYpoxk-uccienoanue "MccienoBanue

50 JEHCTBHS SJIEKTPUUECKOTO OIS Ha 1
MPOBOJHUKHU U JUAJIEKTPUKHU"

o1 DNEeKTpUUECKUN TOK B METaJLIax 1

52 DJIEKTPUYECKUI TOK B JKUJKOCTSIX M razax 1

53 DJIeKTpuYecKas 1elb 1

o4 Cuna toka. Amnepmerp 1

55 DnekTpruyeckoe HanpsbkeHue. Boabtmerp 1
Jlaboparopuas padota "COopka u

56 HCIBITAHNE ICKTPUICCKON LEIH 1
MIOCTOSIHHOTO TOKa"

57 3aBUCHUMOCTH CUJIBI TOKA OT HATIPSKEHHUSI. 1
3axon OMa aJis yyacTKa Lenu
JlabopaTtopHas padota "HccienoBanue

58 3aBUCHMOCTH CHITBI TOKA, TIPOTCKAIOIIETO 1
gepes pe3nucTop, OT HAPsHKEHUS Ha
PE3UCTOPE U COMPOTUBJICHUSI pe3ucTopa’

59 DIEeKTPUYECKOE COTPOTUBIICHUE. Y IETTbHOE 1
COITPOTHBIICHUE

60 JlaGopatopHnas pabota "Onpeznenenue 1
YAEIBHOTO COPOTUBIIEHUS IPOBOAHMKA"

61 Pemenue 3agad nmo reme "DnekTpuueckoe 1
COIIPOTHUBIIEHUE. Y IETIBHOE CONPOTUBIICHHE"

62 Pemenwue 3anad mo reme "3akon Oma" 1

63 [TocnenoBarenbHOE U MapallieIbHOE 1

COCAUHCHUS IMMPOBOAHUKOB




64

JlabGopaTopHas padota "IIpoBepka nmpaBuia
CJIOYKEHUS HAIIPSDKEHUHN IIPU
IIOCJIEZI0BATEILHOM COEIMHEHUH JIBYX
pe3uctopon"

65

Permrenue 3agad mo reme
"I[locnenoBarenbHOE U HapajlieIbHOE
COCAMHEHHMS TTPOBOTHUKOB"

66

JlaboparopHas pabora "[IpoBepka mpasuiia
JUTSI CHJTBI TOKA TIPH MapajuieIbHOM
COCAMHEHHUH PEe3UCTOPORB"

67

Pemenue 3aga4d Ha INIPpUMCHCHHC 3aKOHA Oma
AJI1 pa3JIndHOro COCAMHCHUA IIPOBOJIHUKOB

68

O/IC 1 BHyTpeHHEEe CONPOTUBIICHUE
HMCTOYHMKA TOKa. 3aKkoH OMa AJ1d OJIHOU
LENH

69

Pemenue 3amnau o reme "IDJIC, BHyTpeHHEe
COIPOTHBIIEHUE UCTOYHUKA TOKA. 3akoH OMa
JUISL TTOJTHOM 1ienu”

70

JlabopaTopnas padota "Onpenenenue IJ1C
Y BHYTPEHHETO COMPOTUBIICHHS HCTOUHUKA
ToKa"

71

[TpaBuna Kupxroda

72

JlabopaTtopHas padoTta "IIpoBepka nmpaBut
Kupxroda"

73

VYpoxk-uccienopanue "M3ydeHne BOIbT-
aMHepHBIX XapaKTepI/ICTI/IK HGJ'H/IHGfIHBIX
3JIEMEHTOB"

74

PaGora anexkTpudeckoro Toka. MomHoCTh




SJICKTPHUYCCKOI'O TOKa

75

Jlaboparopnas pabota "Onpenencaue
paboThl U MOLITHOCTH 3JIEKTPUIECKOTO TOKa"

76

3akon Jxoyns-Jlenna. Ilorpedurenu
ANIEKTPHIECKOro Toka. KopoTkoe 3aMbIkaHKe

77

Ypok-koHpepennus "OO0bsICHEHHE U
MPUHIINAT ISHCTBUS TOMAITHUX
AIIEKTPOHATPEBATEIBHBIX TPUOOPOB"

78

[ToaroroBka Kk KOHTPOJILHOM pabOTE MO TEME
"DneKTpuUecKue 3apsbl. 3apsyKEHHbIE TeNa
" uX B3auMmoaercTBus. I1ocTOSHHBIN
AIEKTPUUYECKUN TOK"

79

KontponbHas pabora no Teme
"DnexTpudecKue 3apsiibl. 3apsHKCHHbIE TN
U uXx B3aumogencTBus. IlocTOSHHBIN
AIEKTPUIECKUN TOK"

80

ITocTosgHHBIE MArHUTHEL. MarHuTHOE I10JIE
3eMIIH U er0 3HadYeHUE U )KU3HU Ha 3eMIIe

81

Ypok-uccnenosanue "M3yuenue
MAarHUTHOTO IT10JIS [TOCTOSHHBIX MAarHUTOB
MIPU UX OOBETMHEHUH U Pa3JICTICHUH.
Busyanuzanus noJis moCTOSHHBIX MarHuToRB"

82

OmneiT Opcrena. MarauTHoe nosue
ANEKTPUYECKOTO TOKA

83

OnsiT AMniepa. MarHuTHOE 10JI€ KaTYLIKH C
TOKOM. [IpuMeHeHne 21eKTPOMAarHuToB B
TEXHHKE

84

Cuna Amnepa u onpeeseHue eé




HaIlpaBJICHHUA

Pemenue 3anay no reme "Cunia Amnepa u

8 omnpezaeseHue e€ HanpaBaeHUs"
DNEeKTPOABUTATENb TOCTOSHHOTO TOKA.

86 Hcnonb3oBanue eKTpoaBUTaTeNed B
TEXHUYECKHUX YCTPOMCTBAX M HA TPAHCIIOPTE

87 Bcepoccuiickas npoBepounas pabora

88 Bcepoccuiickast mpoBepouHas padbota

89 Jlaboparopuas pabora "M3ydenue neicTBus
MarHUTHOTO TIOJISI Ha MMPOBOJIHUK C TOKOM"

9 Ypoxk-koupepenuus "IIpakTrueckoe
MPUMEHEHUE JICKTPOBUTaTeIei"

91 JlaGopatopHas pabota "KoHcTpynpoBaHue u
n3y4deHue paboThl dEKTpoABUTATENSA"

92 Jlaboparopnast pabota "U3zmepenne KI1/]
ANEKTPOABUTATEIHHON YCTaHOBKH"

03 OmnpiTel @apazest. 3aK0H PIEKTPOMArHUTHOM
naaykuun. [Ipasuno Jlenna
VYpok-uccnenosanue "Mccnenoanue

94 M3MEHEHUH 3HaUEHUs U HallpaBJICHUS
MHIYKIIMOHHOTO TOKa"

Pemenne 3amau mo Teme "3akoH

95 ANEKTPOMArHuTHOU HHAYKIMU. [TpaBuiio
Jlenma"

96 Onektporereparop. CriocoObl MOTydeHUs
AIIEKTPOIHEPTUU

97 Ypok-koH(pepeHIus "DIeKTpOCTaHIIUN Ha

BO300HOBJISIEMBIX UCTOYHUKA SHCPTHUHU.




[Tpo6aemsbl sxonoruu. TorMBHBIC
3JIEMEHTHI U AJIeKTpoMoOmIn"

Kontponbnas padota "DaeKTpOMarHuTHbIC

98 " 1
SIBJICHUSA

99 Pa6ota ¢ Tekctamu 1o Teme "TennoBeie 1
siBIeHUA"
Pabora ¢ TekcTaMu 1o TeEMeE

100 "DnekTpuuecKue 3apsaibl. 3apsKCHHbIE Tea 1
U UX B3auMoencTaue"

101 Pabora ¢ Tekctamu o teMe "I1ocTOSIHHBIIH 1
AIEKTPUUYECKUN TOK"

102 Pabora ¢ Tekctamu o teme "MarauTHele 1
SIBJICHUS ¥ DJIEKTPOMArHuTHast MHAyKUIus'"

OBIIEE KOJIMYECTBO YACOB I1O 102 95

I[TPOT'PAMME




9 KJIACC

KounyecTBO 9acoB JIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypora Bcero Konrpoapibie | Ipaxririeckue fllfiy‘leﬂl/lﬂ ﬁﬁiioBaTenbnme
padoTbI padoTsbI pecypent
Mexanunueckoe ABHkeHne. MatepuanbHast
1 Touka. CriocoObl onrcaHus 1
MEXaHUYECKOTO JIBUKECHUS
5 Cucrema orcuera. OTHOCUTEIBLHOCTH 1
MEXaHUYECKOTO JIBUKECHUS
3 BekTopHbIe BETUYHHBI, OTIEPAIIH C 1
BEKTOpPaMHU, MTPOCKIIUN BEKTOPOB
4 Panuyc-BekTop MaTepuaibHOM TOUKH, 1
NepeMenIeHre Ha MIOCKOCTH
) PaBHOMEpHOE NPSMOIMHENHOE IBUKEHUE 1
6 Pemrenue 3ana4 no reme "PaBHOMepHOE 1
MPSIMOJTMHEHOE JIBIKEHME"
HepasHoMepHOE NpsIMOITUHENHOE
7 newkeHue. CpeaHsst © MTHOBEHHas 1
CKOPOCTH TeJIa MPU HEPABHOMEPHOM
JIBIKEHUHT
JlabopaTopHas pabota "Onpenenenue
8 CpeIHEN CKOPOCTH CKOJIBKEHUS OpycKa 1 1
WJTU ABUKEHUS IIApUKa TI0 HAKIIOHHON
JI0CKOCTH "
9 PaBHOYCKOpEHHOE PSIMOTMHEUHOE 1
JBHKEHUE. Y CKOPEHUE




10

CKopocTh PaBHOYCKOPEHHOTO
psSMOJTMHEHOTO ABMXKeHUs. [ paduk
CKOpPOCTH

11

Pemenue 3agau no reme "CKopocTh
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
IBHOKeHus"

12

[lepemerienue npu paBHOYCKOPEHHOM
IPSIMOJINHEIHOM JIBUXKEHUN

13

Jlaboparopuas pabota "Onpenencaue
YCKOPEHUS TeJIa MPH PaBHOYCKOPSHHOM
NBMDKEHHUH 110 HAKJIOHHOM IIIIOCKOCTH"

14

Pemenue 3amau o treme "llepemenieHue
[IPH PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
NBYKEeHUH"

15

JlaGopatopHnas padota "UccnenoBanue
3aBHCUMOCTH IYTH OT BPEMEHU NpHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0e3
Ha4aJbHOM ckopocTh"

16

I'padnueckas uHTEpHIpETaLIUs YCKOPEHMUSI,
CKOPOCTH, IPOUJAECHHOIO ITyTH U
MIEpEMELEHUS IS IPSIMOJIMHEWNHOTO
JBYKEHUS

17

Pemenwue 3anay mo Teme "I padudeckas
WHTEpPHIpETalusl YCKOPEHUS, CKOPOCTH,
MPOUJIEHHOTO ITYTH U NTEPEMEIICHUS JIsI
MPAMOJIMHENHOTO JBUKEHUS "

18

Yckopenue cBoO0IHOTO TaieHus. OTbBITHI
lamuanes




Pemenue 3aau mo teme "Yckopenue

19 cBOOOIHOTO TIajeHus"

20 JIBrokeHue Tena, OpOIIeHHOTO MO YTIIOM K
TOPU30HTY

21 Pemenue 3amau mo Teme "JIBukeHue Tena,
OpOIIIEHHOTO TI0]T YTJIOM K TOPU30HTY"
JlaGopaTopHas pabora "HccnenoBanue

22 JBUKEHHSI TeNa, OPOLICHHOTO MO YTIIOM K
TOpPU30HTY"
Pemenue 3amay o reme "JIBmxeHue mo;

23 JEMCTBHEM YCKOPEHUS CBOOOAHOIO
nagenus"”

24 JIBM>KEHHE IO OKPY>KHOCTHU

o5 JIunelHas U yriioBas CKOpOCTb, IEPUO U
4acToTa

26 CKOpOCTh M YCKOPEHUE TIPH JBUKCHHUH TI0
OKPYKHOCTHU

97 Pemenue 3agau no Teme "J[BrxkeHue mo
OKpYy>KHOCTH"
Ypok-koH(pepeHnus "Pacnio3sHaBanue u

28 MpUOIMKEHHOE ONTICAHUE PA3ITHIHBIX
BHU0B MEXaHWYECKOTO JIBIDKCHUS"
[ToaroToBka K KOHTPOIBHOU pabOTE MO

29 Teme "MexaHn4yecKkoe IBUKEHUE U
CIOCOOBI €T0 OnucaHus"
KonTponpHas pabota mo Teme

30 "MexaHn4YeCKOe IBH)KCHHE U CIIOCOOBI €10

omucagus"




31

[Tepsriii 3akoH HeroToHa. BekTOop cuib

Bropoii 3akoH HeroToHa.

32 PaBHopelicTByIOIIAs CHla

33 Tperuii 3axon Hetorona. Cynepno3unus
CHJI

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3aga4d mo teme "Cuna
ynpyroctu"
JlaboparopHas pabota "VccnenoBanue

36 SaBI/ICI/IMOCTI/IuCI/IJILI YIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTETICHH
nedopManuu NpyxuHb"

37 Cuna tpenus. Koadduuument tpenus

38 JlaGopatopHas pabota "Onpenenenue
Kod(purmenTa TpeHus: CKOIbKEeHUs"
Jlaboparopnas pabota "HccrnenoBanue

39 3aBUCHMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT
CUJIBI HOPMAJIBHOTO JIaBNieHus"

40 JIBrKEHUE TeJl IO OKPYKHOCTH IO
JEACTBUEM HECKOJIBKUX CHII

41 3akoH bepHymum u mogbEMHAas CUIa Kpblia
VYpoxk-koHpepenuus "CoBpeMeHHbIE
JieTaTeIbHBIC alapaThl, Cya Ha

42 MOJIBOJTHBIX KPBUTBSIX, aHTHUKPHLUIO HA
CKOPOCTHBIX aBTOMOOWIISIX. JIBUKEHNE
1oe3/1a Ha MarHUTHOM mojyike"

43 Cuia TSKECTH U 3aKOH BCEMUPHOTO

TATOTCHUA




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

44 uenrpa. [lepBas kocMuueckasi CKOPOCTb

45 HeBecomocTs 1 nieperpy3ku

16 PaBHOBeCHE MaTepuanbHOM TOUKHU.
AOGCOIIOTHO TBEPAOE TEIO

47 MowmenT cuibl. [IpaBuiio MOMEHTOB

48 Ypoxk-uccienoanue "OnpeneneHue
LEHTPA TSKECTU Pa3TUUHBIX Ten"
Nmnynsc tena. U3Menenune ummyibca.

49 HMnynbe cunsl. YIIpyroe U HEynpyroe
B3aUMOJICHCTBHE

50 3aKOHBI HI3MEHEHUS U COXPAHCHHS
UMITYJIbCA

51 PeakTuBHOE ABM>KEHUE
Pemrenue 3anay no teme "3akoH

52 COXpaHEeHHS UMITyJIbca. PeakTuBHOE
nBrxeHue"

53 Mexanudeckasi paboTa ¥ MOIIHOCTh

54 PaboTa cuitbl TSDKECTH, CUIIBI YIPYTOCTH U
CHUTBI TPEHUS
JlabopaTopHas pabota "OnpeneneHue

55 paboTHI CHITBI TPEHHSI TIPU PABHOMEPHOM
JBYDKEHUH TEJa TI0 TOPU30HTATBHON
MMOBEPXHOCTH"

56 CBs13b SHEPTUU ¥ PadOTHI
JlaGopatopHnas pabora "Onpexnenenue

57 paloThI CHITBI YIPYTOCTH NP NObEME

rpys3a ¢ UCIIOJIb30BAHUEM HCIIOABUIKHOI'O U




MOJBMYXHOTO OJIOKOB"

58

HOTGHHI/IaJ'II)HaH OHEprus

59

Kunernueckas sueprus. Teopema o
KMHETUYECKOU SHEPrUUn

60

3aKOH U3MEHEHUS U COXPaHEHUSI
MEXaHUYECKON IHEPTUn

61

Pemenue 3amau nmo teme "3aKOHEI
W3MEHEHUS M COXPaHEHUSI MEXaHUYECKOU
sHeprun"

62

[ToaroroBka K KOHTPOJIBHOM paboTe MO
teme "B3aumopeiicTBue Ten. 3aKOHbI
coxpaHeHus"

63

KonTponbhas padbota no teme
"B3aumopeiictBue Ten. 3aKOHbI
coxpaHnenus"

64

KoneobarensHoe nmxkenne. OCHOBHBIE
XapaKTePUCTHKHU KOJICOaHHI: TepHo/I,
qacToTa, aMHJ'II/ITYJIa

65

MareMaTnyeckuil ¥ py>KUHHBIA
MasTHUKH. JlabopaTopHas paboTa
"HccnenoBanue 3aBUCUMOCTH IEPUOAA

KoJieOaHUH Tpy3a Ha HUTH OT JJIMHBI HUTH"

0.5

66

JlabopaTtopHas padoTta "HMccnenoBanue
3aBHCHMOCTH TIepro/ia KoeOaHui
MPYXKUHHOTO MasiTHUKA OT Macchl rpys3a"

67

IMapmonnueckne koneOaHus

68

JlaGopatopHnas pabota "M3mepenue
YCKOpEHUsI CBOOOTHOTO TaeHus"




69

3aryxatomue kojieOanus. BeIHY X 1eHHBIC
Kkosaebanus. Pe3onanc

70

[IpeBpariieHre SHEPTUH TPU
KOJIe0aTeILbHOM IBHKEHUN

71

VYpok-uccnenosanue "[Iposepka
HE3aBUCHUMOCTH Nepro/ia KojaeOaHmit
rpy3a, MOABEIIEHHOTO K JICHTE, OT MacChl

rpysa

72

MexaHn4ecKre BOJTHEL: IIPpOAOJBbHBIC 1
IOIICPCUYHBIC

73

CBoiicTBa MexaHMUeCKuX BOJH. [inHa
BOJIHBI U CKOPOCTb €€ paclpoCTpaHEHUsI

74

VYpok-uccnenosanue "Habmonenue
uHTepPepeHnn U TudpaKuy BOJIH Ha
MTOBEPXHOCTH BOABI"

75

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEpAOM Tene. CelicMuueckne
BOJIHBI"

76

3Byk. PacipocTpanenue u oTpaxeHue
3ByKa

77

Pemenue 3amau mo teme "3Byk"

78

Ypok-uccienoBanue
"OKCIIEpUMEHTAJIBHOE OINPEACIICHHUE
r'paHull 4aCTOTHI CIBIIITMUMBIX 3BYKOBBIX
KosebaHuit"

79

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKUI pE30HAHC.

80

VYpok-uccnenosanue "HabmoneHue u




00BsICHEHNE aKyCTHYECKOIo pe3oHaHca"

HNudpas3Byk u ynprpasByk. Kondepenuus

81 "Hcnionb30BaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHAX"

82 DneKTpOMarHuTHOE 0JIE U
3JIEKTPOMAarHUTHbIE BOJIHbI

83 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "kana
AJIEKTPOMArHUTHBIX BOJH. Vcrionb30Banme

84 AJIEKTPOMAarHUTHBIX BOJIH AJIi COTOBOM
cBs3u. Pagnonokanms. Kocmuueckas cBs3b

85 Pemienue 3aau Ha onpeiereHne 4acTOTh
Y JITTMHBI 2JIEKTPOMAarHUTHOW BOJTHBI

86 DneKTpoMarHuTHas Ipupo/ia CBeTa.
CxopocTs cBeTa

87 BonHoBBIE cBOMCTBA CBETA:
uHTephepeHus 1 TudpaKus

88 JlydyeBast MOZIETIb CBETA M TEOMETPHUECKAs
ornrtuka. IcTOYHMKH cBeTa

89 [IpssMonMHENHOE PACTIPOCTPAHEHHE CBETA.
3armenus Connia u JIyHsl

90 3akoH oTpaxeHus ceera. [lockoe 3epkano

o1 [TocTpoenue n3obpaxkeHuH,
c(OPMHPOBAHHBIX 3€PKAIOM

92 [Ipenomienue cBeTa. 3aKOH MPETOMIICHHS
csera. [lonHOE oTpakeHue cBera.

93 JlabopaTtopHas pabora "VccrnenoBanue




3aBHCUMOCTH yTJIa IPEIOMIICHHS OT yIia
[IaJICHHsI CBETOBOTO JIyua Ha TPaHUIIe
«BO3yX-CTEKIO»"

VYpoxk-uccienopanue "AHanu3 u

o4 00BSICHEHUE ONTHYECKOT0 MUpaXka"
Ypok-koHpepennus "Mcnonb3oBanue

95 TIOJTHOTO BHYTPEHHETO OTPaKECHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3B"

96 JIuH3a, X0 JIyueil B TMH3E

97 dopmysa TOHKOM JTHH3bI
JlaboparopHas padora "Onpenenenue

98 (hOKYCHOTO PacCTOSTHUS U ONTHYECKON
CWJIBI cCOOMparomei JIMH3b1"

99 [Tonyuenune n300pakeHuil ¢ MOMOIIBIO
coOuparoiel U pacCeMBaOIICH JTNH3
Ypok-koudepennus "[IpuHnun nercTBus

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

101 I'ma3 kak onTuyeckas cucTemMa.
Bin30pykocCTh U JaTbHO30PKOCTh
Paznoxenue 6em0ro cBeTa B CIEKTP.

102 Omnertel HetoTona. Croxxenune
CIEKTpAJIbHBIX [[BETOB. Jlucnepcus cBeTa
Ypok-nipaktuky™m "HabmrogeHue u

103 00BSICHEHUE OMBITOB IO PA3I0KEHHUIO
6enoro cBeta B ciekTp. [lomyuenue 6emnoro
[IBETa MIPU CJIOKEHUU 1[BETOB"

104 OmneiTel Pe3epdopaa u mianerapHas




MOACJIb aToOMa

IToctynatel bopa. Moneins aroma bopa.

105 HcnyckaHue 1 IOIJIOIEHHE CBETAa AaTOMOM.

106 KBanrsl. JIuneiiuaTeie cieKTpsl
VYpoxk-npaktuky™m "Habmonenne

107 CILTOIIHBIX ¥ JIMHEHYAThIX CIICKTPOB
W3JIy4eHUS U UCITyCKaHus"

108 PannoaktuBHOCTH. Asba-, 6eTa- u
raMMma-u3Iy4eHHs

109 Crpoenue aromHoro siapa. Hyknonunas
MOJI€TIb aTOMHOTO si/ipa

110 PannoaktusHele npeBpaiienus. M30ronsl

111 [lepuon nomnypacnana
VYpok-konpepennus "JleiicTBue

112 PalMOAKTUBHBIX M3JIyd€HUH HA )KUBBIC
OpraHMU3MBbl. 3allUTa OT PAIUOAKTUBHOTO
n3ny4yeHus"

113 SInepHble peakiyy. 3aKOHBI COXpaHeHHUS
3apsI0BOI0 U MacCCOBOTO YHCET

114 OHeprus cBs3M aTOMHBIX siiep. CBA3b
Macchl ¥ SHEPTHU

115 Pemenue 3amay no teme "SaepHeie
peakuuu. JHeprus cBszu"

116 Peakiiuu cuHTe3a U AeTIeHUS Aep.
Hctounnku sHeprun ConHua v 3BE37
VYpok-koudepennus "SAnepHas

117 SHEPTETHUKA. DKOJIOTHYECKHUE MTPOOTIEMBI

SIICPHOM SHEPreTUKU"




[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo

118 teMme "Kosiebanus u BoaHbl. CBETOBBIE U
KBaHTOBBIC SIBJICHUS"
Kontponbnas padora o teme "Konebanus

119 ¥ BoJIHBI. CBETOBBIE Y KBAHTOBBIE
siBJIeHUS "

120 Pemenne pacyeTHbIX 10 TEME
"MexaHnueckoe IBxenue"

121 Petienre pacueTHbIX U KAYECTBEHHBIX
3azad4 mo treMe "B3anmonerictsue ten"
Pemrenne pacyeTHBIX ¥ Ka4E€CTBEHHBIX

122 3a7a4 1Mo TeMe "3aKOHbI COXPaHECHUS
SHEPTUU U UMITyJbca'

123 JlaGopaTopHble paboThI IO TEME
"MexaHn4ecKkoe aBrxeHue"

124 JlabopaTopHubie pabOTHI 11O TEME
"B3zanmonenicTBue Tema"

125 Jlaboparopusie paboTsl o Teme "IIpocTsie
MeXaHU3MbI"

126 Pemrenne pacueTHBIX ¥ Ka4E€CTBEHHBIX
3a1a4 o teme ""TeruioBbie mporeccs”

127 Pemenne pac4eTHBIX M Ka4ECTBEHHBIX
3as1a4 mo reMe "BiraxxHOCTB"
Pemrenne pacueTHBIX ¥ Ka4E€CTBEHHBIX

128 3aga4d o teme "KIIJ[ TerroBeix
nBurareiein”

129 Pemrenne pacueTHBIX ¥ Ka4E€CTBEHHBIX

3a7a4 1Mo TeMe "3aKOHBI IOCTOSIHHOTO




TOKAa"

Pemenue PACUYCTHBIX U KaUCCTBCHHBIX

130 1
3aga4 o teme "KIIJ] anekTpoycranoBok"

131 JlaboparopHubie paboThI 10 TeMe "3aKOHbI 1
OCTOSIHHOI'O TOKa"
JlaboparopHbie pabOTHI IO TEME

132 " | 1

CBeToBbIE SBJICHUS

133 Pabora ¢ Texkctamu o Teme "3aKOoHBI 1
COXpaHEHUs B MeXaHUKe"

134 Pa60Te}'c tekctamu o teMe "Konebanus u 1
BOJIHBI

135 Pabora C"TeKCTaMI/I 1o TeMe "CBETOBEIE 1
SIBJICHUS

136 PaGora ¢ tekctamu o teme "KBanrosas u 1
snepHast pusuka"

OBIIEE KOJIMYECTBO YACOBIIO 136 245

[TPOI'PAMME







IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOMN IPOI'PAMMbBI OCHOBHOI'O
OBIIETI'O OEPA3OBAHUSA

7 KIIACC

Kon

nposepsie
MOI0
pe3yjabTara

11

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

HCIOJIb30BAaTh U3YYCHHBIC ITOHATHU

1.2

pas3indaTrb SABJICHHUA 110 ONMMCAHUIO UX XAPAKTCPHBIX CBOICTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/I‘ICCKOG SBJICHHUC

13

pacrio3HaBaTh IPOSIBJICHUE M3YYEHHBIX (U3UUECKUX SBJICHUHA B
OKpY’KaIOIIeM MUPE, B TOM Yuciie (PU3MUYECKHE SIBIICHUS B IPUPO/IE, IPH 3TOM
HEPEeBOUTh TMPAKTUUYECKYIO 337adyy B y4yeOHYI0, BBLIEIATh

CyIIeCTBEHHBIE CBOICTBA (MPU3HAKH) (PU3NIECKHUX SBICHUI

14

ONKCHIBATH M3y4YCHHBIC CBOWCTBA TeN H (DU3HUECKUE SBICHHS,
UCMONB3Yys (PU3NYECKHE BEJIMYUHBI, IIPU OMMCAHUU MPAaBUIBHO TPAKTOBAThH
¢bu3nvecKnil CMbICT UCIOIb3YEMbIX BEJIMYMH, UX 0003HAUYEHUS U €IUHUIIBI
¢u3nUecKux BEJIMYMH, HAXOIUTh (OPMYIbI, CBS3BIBAIOLIME JaHHYIO
¢u3nUecKyr0 BEIWYMHY C JAPYITMMHU BEJIMYMHAMHU, CTPOUTH TIpauKH

U3YyUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEINYNH

15

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHUS U TPOLECCHI,
WCIIONb3ysl  M3YYEHHBIE  3aKOHBI, IIPU OTOM JaBaThb  CIIOBECHYIO
(bOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €70 MATEMATHYECKOE BBIPAKEHUE

1.6

OO0BSACHATh (PU3UYECKHE SBIEHUS, MPOLIECCHl U CBOMCTBA TEN, B TOM
YUCJIE U B KOHTEKCTE CUTYalUHH NMPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TTPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE n3 1 — 2
JIOTUYECKHX MIAaroB ¢ omopoi Ha 1 — 2 u3ydeHHBIX CBOMCTBa (HU3MUECKUX
SIBIICHUH,

(bU3MYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemars pacu€THble 3aJaud B 1 — 2 neicTBUs, UCIOIb3YS 3aKOHBI U
dopmynbl, cBs3bIBaoOIIME (U3NYECKHE BEIUYMHBI: Ha OCHOBE aHaln3a
YCIIOBHS 3ajlaudl 3allMChIBaTh KPAaTKOE YCJOBHUE, MOJICTABIATh (pU3MUECKUE
BEJIMYMHBI B (OPMYJIbI M MPOBOJAUTH PACU€Thl, HAXOAWUTHb CIIPABOYHBIE
JaHHbIE, HEOOXOAMMBIE JJI pelIeHUsl 3a/ay, OLEHUBATh PEATUCTUYHOCTH

MOJyYeHHOU (PM3NYECKON BETUYMHBI




1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIMTH IMPH IOMOLIH
(bu3HYECKUX METOAOB, B OIMHCAHUM HCCIEIOBAaHUS BBIIEIATH MPOBEpSIieMOe
IIPENII0JIOKEHNE (TUIIOTE3Y), Pa3inyaTh U UHTEPIIPETUPOBATH MOJIyUYEHHBIN
pe3ynbTaT, HAXOJUTh OIMIMOKM B XOJE€ OIbITA, JeJaTh BBIBOJBI IO €ro

pe3yabTataMm

1.9

MIPOBOAMTD OMBITHI 10 HAOTIOAECHUIO (PU3UYECKUX SIBICHUN WIH (PU3NIECKIX
CBOMCTB Ten: (popMynHpoBaTh MpPOBEpsieMble MPEANOIOKEHHS, COOMpPATh
YCTaHOBKY U3 IPEAJIOKEHHOT0 00OpYyIOBaHMS, 3alKHCHIBATh XOJ| OIbITa U
bopMynTUpOBaTH BHIBOJIBI

1.10

BBIIIOJIHATE MPSAMBIE H3MEPEHHs C HCIOJIb30BAHUEM AHAJIOTOBBIX U
IUQPPOBBIX MPUOOPOB, 3alKMChIBaTh IOKAa3aHUS MPUOOPOB € Y4ETOM
3aJJaHHOM a0COIIOTHON MOIPEUIHOCTH U3MEPEHH

111

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOM (PM3MYECKOM BEIMYMHBI OT
JpYrol ¢ HCHOJb30BAaHUEM IPSMBIX H3MEPEHUH, Yy4acTBOBAaTb B
IUTAHUPOBAHUM Y4€OHOI O HCCIIEIOBaHUS, COOMPATh YCTAHOBKY U BBINOJIHSTh
U3MEpEHUs, CIeAys NPEIOKEHHOMY IUIaHy, (UKCHPOBATh pPE3yJIbTaThI
MIOJIyYUEHHOM 3aBUCUMOCTH (PM3MUYECKUX BEIMYMH B BUJE IMPENJIOKEHHBIX
TabmuI ¥ rpaduKoB, JenaTh BBIBOABI 1O pe3yJbTaTaM

UCCIIEJOBAHU

112

MNpOBOAUTL KOCBCHHBIC HN3MCPCHUMA (1)I/I3I/IIIGCKI/IX BCJIIMYHH, CJICAY:
HpeI[J'IO)KCHHOI\/’I HWHCTPYKIMU: TIPpHU BBIIOJIHCHUU H3MepeHHfI CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY MW  BBIYHUCIATH 3HAUCHUC HCKOMOM
BCIIMYHHBI

1.13

coOroaaTh MpaBuiIa TEXHUKU 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM
00opynoBaHuEM

1.14

yKa3bplBaTh NPUHIMIBI JEHCTBUA NPUOOPOB M TEXHUYECKHX YCTPOUCTB,
XapaKTepu30BaTh  NPUHLMUIBI  JEHCTBUS  HW3YYEHHBIX MPUOOPOB U
TEXHUYECKHUX YCTPONCTB C MOMOIIBIO MX OMMCAHUS, MUCHOJIb3Ys 3HAHUS O
CBOICTBaxX (M3MUECKUX SIBICHUH M HEOOXOAMMBbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

MPUBOJIUTH IPUMEPHI (HAXOAUTh HH(POPMALIHIO O TPUMEPaX) MPaKTHYECKOrO
UCIIONIb30BaHUsl (M3MUECKUX 3HAHUM B TOBCEIHEBHOW KU3HU IS
oOecrnieueHns O€30MaCHOCTH P 00paIIeHNUH ¢ TPUOOPaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHUS 3[JOPOBBS U COOIIOACHUS HOPM
HKOJIOTHYECKOT0 MOBEIEHHS B OKPYKalOLIeh cpeie

1.16

OCYIIECTBIISITh OTOOpP HMCTOYHHKOB WHpOpMaimu B cetu VHTepHET B
COOTBETCTBUU C 33/IaHHBIM TOUCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3H3HI/II>1 nu HYTCM CpaBHeHI/ISI paszqux HNCTOYHHUKOB BBIJACIATH
uH(popMaIo, KOTOpasi SBIAECTCS MPOTUBOPCUUBOMMIA MOXET OBITh
HEJIOCTOBEPHOM




117

UCIIOJIb30BaTh IPHU BBHINOJHEHUH Y4YEOHBIX 3aJaHUi HAYyYHOMOMYJISPHYIO
IUTepaTypy (QpU3NYECKOro CoAepk aHHs, CIPAaBOUHbIE MaTepUalbl, PeCcypChbl
cetu UWHrepHer, BnameTh npuéMaMu  KOHCIIEKTHPOBAHHUS  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

co31aBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIE COOOIICHHS Ha
OCHOBE 2 — 3 HCTOYHUKOB MH(pOpMaIuu (PU3NYECKOTO COACPIKAHUS, B TOM

yuciie MyOJu4HO JeNaTh KpaTKhe COOOIIEHUS O pe3yabTaTaxX MPOEKTOB WU
y4eOHBIX MCCIEAOBAaHUMN, NPU 3TOM IPaMOTHO HCIOJIB30BaTh H3yYEHHBIN
NOHATUIHBIN ammapar Kypca (HU3UKH, COINPOBOXKAATH BBICTYIJICHUE
MPE3CHTALINEN

1.19

IOpU BBINOJIHEHUHM Y4YEOHBIX NPOEKTOB M HCCIEAOBAHUM pacrpelnesiTh
00s3aHHOCTU B TpyIIE€ B COOTBETCTBUU C IIOCTaBJICHHBIMHU 3aJlayaMH,
CIEIWTHh 3a BBIIOJHEHHEM IUlaHa JCHCTBHM, AaJEeKBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJIaJ] B  JEITEIBHOCTb  TIPYIIbI,  BbICTpaUBaTh
KOMMYHHMKAaTUBHOE B3aUMOJECHCTBUE, YUUTHIBAasE MHEHUE OKPYKAIOILIUX

8 KJIACC

Kon
NPOBEPAEMOro
pe3yabTara

11

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

HCIIOJIBb30BaTh IOHATHUA

1.2

pas3indaThb SABJCHUA IO OMMCAHUIO MX XAPAKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/ILICCKOC SABJICHUC

13

pacrio3HaBaTh  MpOSBICHHE M3YYEHHBIX  (U3MYECKMX  SBJICHUH B
OKpY’KaIOIIeM MUPE, B TOM YHuciie (PU3NYEeCKHe SBICHHS B IPUPOJE, IPU 3TOM
NEPEeBOJIUTh TMPAKTUUECKYIO 337ady B y4eOHYI0, BBIICIATH
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SBJICHUN

14

ONKCHIBATh M3yUEHHBIE CBOICTBa Ted U (pU3MUECKUE SBICHUS, UCIONb3Ys
¢du3nveckre BeIMYUHBI, IPU ONMCAHUH MPABUIIBHO TPAKTOBATh (DU3MUYECKHIA
CMBICJI HCIIONIb3YEMbIX BEJIUYMH, OOO3HAYEHHS M EIUHMIBI (PU3UUYECKUX
BEIMYMH, HaXOIUTh (OPMYJbl, CBA3BIBAIOIIME JAHHYIO (DU3HUYECKYIO
BEIMYMHY C JPYIMMH BEJIUYMHAMH, CTPOUTH Tpaduku

U3YyYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEINUYNH

15

XapaKTepU30BaTh CBOMCTBAa Tei, (U3UYECKHE SIBICHUS U IPOIECCHI,
UCIONB3YSl  M3YYEHHbIE 3aKOHBI, TMpPH 3TOM JaBaTh CJOBECHYIO
(GOpMYyIHMPOBKY 3aKOHA U 3alMCHIBATh €70 MATEMATHYECKOE BBIPAKCHHE




1.6

OOBSICHATh (PU3MUECKUE MpPOIECChl M CBOMCTBAa Tel, B TOM YHCIE U B
KOHTEKCTE CUTYyallUHd MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BbIABIATh
NPUYHHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH 00OBsCHEHHE U3 | — 2 JIOTHYEeCKUX
1aroB ¢ momMompo 1 — 2 u3y4eHHBIX CBOMCTBA (U3UYECKUX SIBJICHUI,
(bu3nUeCKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THbIC 33]]a4u B 2 — 3 IeHCTBHS, UCIIOJIB3YS 3aKOHBI U (POPMYIIHI,
CBs3bIBAIOIIME (DU3MYECKHE BEIMYMHBI: Ha OCHOBE aHaJIM3a YCIOBHS 33aa4uu
3aMKChIBaTh KPaTKOE YCIIOBUE, BBIABIIATH HEJOCTATOK JAHHBIX JUISI PELICHUS
3aJja4uM, BEIOMpATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMbBIE Uis €€ pelleHus,
MIPOBOJIUTh PAcU€Tbl M CPAaBHUBATH

MMOJIYYCHHOC 3HAUCHUC (bHSH‘IGCKOﬁ BCJIMYHMHBI C U3BCCTHBIMHU JaHHBIMUA

18

paciio3HaBaThb HpO6J’I€MBI, KOTOpPBIC MOXHO PCIIMTL IIpU IIOMOIIH
(1)I/ISI/III€CKI/IX MCTOOOB, HCIOJB3Yyd OIMUCAHUC MCCICAOBAHUA, BBIACIIATH
MMPOBEPACMOC  MPCAIIOIIOKCHUC, OLICHUBATb IPABUJIBHOCTL  IOpPAAKaA
IMMPOBCACHMA UCCICAOBAHUSA, ACTIATh BbIBO/bL

1.9

MIPOBOMTD OMBITHI 0 HAOIIOCHUIO (PU3HUSCKUX SIBJICHUN MITH (PU3UICCKIX
CBOMCTB Tell: (OPMYJIMPOBATH IPOBEPAEMBIC IMPEINOIOKEHUSI, COOMPATDH
YCTaHOBKY W3 MPEIJIOKEHHOTO0 000pYIOBaHHUS, OMHCHIBATH XOJ ONBITA U
(GhopMyITUPOBATH BHIBOIBI

1.10

BBITIOJIHATH HpSIMHG I/I3M€p€HI/I$I C UCITOJIB30BAHHUECM aHAJIOTOBBIX HpI/I60pOB nu
JATYUKOB (DU3MUYECKUX BEJIMYMH, CPAaBHUBATh PE3YNbTAaThl M3MEPEHHUI C
y4E€TOM 3a/IaHHON a0COJIFOTHOM MOTPEUTHOCTH

111

MPOBOJIUTH MCCJICIOBAHUE 3aBUCUMOCTH OJHOU (DU3UYECKON BEIMYUHBI OT
JIPyrol  C  HCHOOJIb30BAHMEM  TMPSAMBIX  M3MEPEHUN:  IUIAaHUPOBATH
HCCJIeIOBaHNE, COOMpaTh YCTAHOBKY W BBINOJHATH WM3MEPEHUS, CIEAys
MpEeMIOKEHHOMY  TUIaHy, (UKCHpOBaTh  pe3yjbTaThl  TMOJYYCHHOU
3aBHCHMOCTH B BUE TaOIUI] U TpaduKOB, IENaTh BHIBOABI 10 pe3yabTaTaM
HICCICAOBAHUS

112

IMPOBOAWUTE KOCBCHHBIC HU3MCPCHUA CI)I/ISI/I'-IGCKI/IX BCJIIMYMH: ITJIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYTO YCTaHOBKY, caenys
Hpe}IHO)KeHHOfI HHCTPYKIUH, U BEIYUCIIATh 3HAUCHUEC BEJIMYHNHBI

1.13

coOroaaTh MpaBuiIa TEXHUKU 0€30MacHOCTH IpU padoTe ¢ J1abopaTOPHBIM
o0opynoBaHreM

1.14

XapaKTepu30BaTh NPHUHLMIIBI  JEUCTBUA  H3YYEHHBIX INPUOOPOB U
TEXHUYECKHUX YCTPOUCTB C OIOPOM Ha UX OMMCAHUSA, UCIOJIb3Ys 3HAHUS O
CBOWCTBaX  (U3MUECKUX SBIEHUH U  HeoOXoauMmble  (uszndeckue
3aKOHOMEPHOCTH




1.15

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHCTBA U HU3MEPHUTENbHbIE
npuOoOpbl MO CXeMaM U CXEMaTHYHBIM PHUCYHKaM, COCTABJIATH CXEMbI
AIIEKTPUYECKUX IIeTei C MocIeA0BaTeIbHBIM U MapaiieIbHbIM COSAMHEHUEM
AIIEMEHTOB, pPa3jnyas yCIOBHbIE O0O3HAUYEHUS 3JIEMEHTOB
AIIEKTPUYECKUX LeTel

1.16

MPUBOUTH IPUMEPHI (HAXOAUTH HH(POPMAIIHIO O IPUMEPax) MPAKTHIECKOTO
UCTIOIb30BaHUsT (PM3MYECKUX 3HAHWA B TOBCEIHEBHOW O KU3HH IS
obecrieueHnst 6€30MaCHOCTH MpH 0OpaIIeHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU
YCTPONCTBAMH, COXPAHEHUS 3I0POBbSI U COOIIOJICHUST HOPM
9KOJIOTHYECKOTO MOBEICHHS B OKPYIKAIOIIeH cperie

1.17

OCYIIECTBIISATh TOUCK HWHMOpManuU (U3HYECKOTO COACPKAHHUS B CETH
NHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAaHUM W MYTEM CpaBHEHUS
JIOTIOTHATEIBHBIX UCTOYHUKOB BBIICIATh HH(POPMALIHIO, KOTOPAsI SIBISICTCS
MIPOTUBOPEUUBON UM MOXKET OBITh HEOCTOBEPHOI

1.18

MCIIOJIb30BaTh INPHU BBINOJHEHUM Y4YEOHBIX 3aJaHU HayYHO-TOMYJSPHYIO

auTepaTypy (HPU3MUECKOro CoAaepKaHusl, CIIPAaBOUHbIE MaTEPHUAIIbI, PECYPCHI
cetu HMHTepHeTr, BnazeTe NpuéMaMU  KOHCIIEKTUPOBAHUS  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3maBaTh COOCTBEHHBIE MHUCHMEHHBIE M KpaTKUE YCTHBIE COOOIEHUS,
0000mas wuHpOpMAIMIO U3 HECKOIbKMX HMCTOYHHMKOB (DU3MYECKOTO
COJICPKaHUsI, B TOM YHCJIE TTyOJIMYHO TPECTABIIATE PE3YJIbTAThI IPOCKTHON
WJIH UCCIICJIOBATEIILCKOMN JIEATEIIBHOCTH, TIPH 3TOM I'PAMOTHO HCIOJB30BaTh
M3YYEHHbI TNOHATUHHBIM ammapar Kypca (U3HKH, CONPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTaINen

1.20

IpU BBIMOJHEHUH YYEOHBIX TPOEKTOB M HCCIEAOBaHUN (PU3MUECKHUX
MPOLIECCOB paclpeAeNsiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
IIOCTABJICHHBIMU 3aJlauaMu, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA JAEHUCTBUU U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIIGHUBaTh COOCTBEHHBIM BKJIA] B
JIEATENIbHOCTh TPYMIIbI, BHICTPAUBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3pemiaTh KOHPIUKTHI

9 KUIIACC

Kon
MpPoBEPSIEMOro
pe3yJbTara

11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

HCIIOJIB30BATh N3YYCHHBIC ITIOHATHUA




1.2

pa3jindaTthb SABJICHUA IO ONMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, AEMOHCTPUPYIOIIUX JaHHOEC (bHSPI‘IeCKOC SIBJICHUC

13

pacrno3HaBaThb  NPOSBICHUE  W3YYCHHBIX  (U3MUECKUX  SBJIICHUH B
OKpYKaroIleM MHUpe, B TOM uHciie (U3HUecKue IBJICHUS B IPUPO/IE, IPU STOM
NEPEeBOJUTh MPAKTHUECKYI0 33Jadyy B Yy4eOHYIO, BBIIEIATH
CyIIECTBEHHbIE CBOMCTBA (MPU3HAKHU) (PU3MUECKUX SIBIICHHIMA

14

OINUCBIBATh M3Y4YEHHbIE CBOWCTBA Tel U (PU3UYECKUE SIBICHHS, UCIIONb3Ys
(du3nyeckre BeIMYUHBI, IPU ONMCAHUM MPABUIIBHO TPAKTOBATh (hU3HUYECKHM
CMBICJI HCIIOJIb3YEMbIX BEJIMYMH, O0O3HAYECHUS U EIUHMLBI (PU3NYECKUX
BEIIMYMH, HAXOIUTh (OPMYJbl, CBA3BIBAIOIIME JAHHYI0 (DU3HUYECKYIO
BEIMYMHY C JPYIHMH BEIUYMHAMH, CTPOUTH TIpaduKu

U3YyYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEINYNH

15

XapaKTepu3oBaTh CBOMCTBAa TeN, (U3NYECKUE SBICHHUS U IPOIECCHI,
WCIIONBb3YSl  M3YYECHHBIE  3aKOHBI, IpU OTOM  JaBaTb  CIOBECHYIO
($hOpMyYIUPOBKY 3aKOHA M 3aITUCHIBATH €I0 MATEMATUUYECKOE BBIPAKCHHE

1.6

00BACHATH (1)I/ISI/I‘ICCKI/IG pouecCol H CBOICTBa TCJI, B TOM YHCIIC U B
KOHTCKCTC CI/ITyaIII/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BBIABIATH
MNPUYIUHHO-CJICACTBCHHLIC CBA3U, CTPOUTDH 00BsAcHeHHE U3 2 — 3 JIOTHYECKUX

maroB € IMOMOIIBIO 2 -3 N3YUYCHHBIX CBOMCTBa (I)I/I3I/I‘ICCKI/IX HBHGHHﬁ,
(1)I/I3I/IIICCKI/IX 3aKOHAa UJIKM 3aKOHOMEPHOCTHU

1.7

pewaTh pacy€THbIE 3a/1a4M (OMUPAIOIIMECcs Ha CUCTEMY U3 2 — 3 ypaBHEHHUI),
UCTOJB3Ys 3aKOHBI U (hOPMYJIbI, CBSI3bIBAIONINE (PU3NYECKHE BEIMYMHBL: Ha
OCHOBE aHaJIM3a YCJIOBHS 3a/1aud 3alMChIBATh KPATKOE YCJIOBUE, BBISBIATH
HEJOCTAIONINe WM M30BITOYHBIC JaHHBIE, BHIOUpATh 3aKOHBI U (POPMYIIBL,
HEeOoOXOIUMBbIE JJIsl pElIeHUs, NPOBOAUTH pacuy€Thl U  OLIEHUBATH
pPEATUCTUYHOCTh ~ IOJIYYEHHOTO  3HAueHus  (QU3NUecKou

BEJIMYMHBI
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pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXHO pPEIUTh MpH MOMOILU
($U3NUEeCKUX METOJIOB, HCHOJb3ysd ONHMCAHUE MCCIEOBAHUS, BBIACIATH
[IPOBEPSIEMOE  IPEAINOJIOKEHHE, OLICHUBAaTh IPAaBWIBHOCTb  IOPAJIKA
IIPOBEACHUS  MCCIIEOBAaHUs, JelaTb  BBIBOABI, HMHTEPIPETUPOBATH
pe3ysbTaThl HAOIIOIEHUH U OIIBITOB

1.9

MIPOBOJIMTH OMBITHI 0 HAOTIOICHUIO (PU3HUSCKUX SIBICHUHA WITH (PU3NICCKUX
CBOICTB TeJ: CAMOCTOSITEILHO COOUPATh YCTAHOBKY U3 U30BITOYHOTO Habopa
000py/lOBaHUs, OIMUCHIBATH XOJ OMNBITAa M €ro pe3yiabTaThl,
(bopMyTUPOBATH BHIBOIBI

1.10

IPOBOANTH NPU HEOOXOAMMOCTH CEPHIO NPSAMBIX H3MEPEHHH, Ompeernss
CpelHee 3HAYeHHE W3MepseMON BelIMYuHBl ((OKYCHOE pacCTOsIHHUE
cobuparonieid JMH3bI), OOOCHOBBIBaTH BBIOOp cmoco0a W3MEpEeHHS
(M3MEpUTEITHLHOTO MPUOOPA)
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OPOBOJIUTH HCCIENOBaHME 3aBUCUMOCTEH  (DU3MYECKMX BEIUYUH C
UCIIOJIb30BAaHUEM IPAMBIX H3MEpPEHUH: IUIAHUPOBAaTh HCCIIEOBAHUE,
CaMOCTOSITENIbHO ~ COOMpaTh  YCTaHOBKY, (UKCHUPOBATh  PE3YJIbTaThI
HOJYYEeHHOM 3aBUCHUMOCTH (PU3MUECKUX BEJIUMYMH B BUAE TaOIULHU
rpauKoB, JeaTh BHIBOJIBI IO PE3YJIbTaTaM MUCCIIEIOBAHUS
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IPOBOJUTH KOCBEHHBIE W3MEPEHHUs (U3UYECKUX BEIMYHUH: IUIAHUPOBATH
U3MEpEHHusi, CcoOMpaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY U BBIIOJHSATH
U3MEPEHUs, CIeAys MNPEUIOKEHHOM WHCTPYKLMM, BBIYMCIATH 3HAYCHUE
BEJIMYMHBI U aHAIM3UPOBATh IOIYYCHHBIE PE3YNIbTAThI C YYETOM 3aJaHHON
MIOTPELIHOCTH U3MEPEHUN

1.13

coOroaTh MpaBuiIa TEXHUKU 0€30MaCHOCTH IIpU padoTe ¢ JIabopaTOPHBIM
000pyI0BaHHEM

1.14

pa3jindatb OCHOBHBIC TIPHU3HAKU H3YUCHHBIX (1)I/ISI/I‘IeCKI/IX Moneneﬁ:
MaTCpHraJibHasd TOYKa, a0COJIFOTHO TBépI[OC TCJIO, TOYCYHBIN UCTOYHHUK CBCTa,
JIy4, TOHKad JIMH34, INIAaHCTapHasA MOACIIb aTOMa, HYKJIOHHAasd MOJCIIb
ATOMHOI'0 sapa

1.15

XapaKTepu30BaTh  NPUHIUNBI  JEHCTBUS  W3YyYEHHbIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOIl Ha MX ONMCAHUS, UCIOJIb3Ys 3HAHUSA O
cBOWcTBaX  (U3MUECKUX sBIEHUH U  HeoOXxoauMmble  (uznyeckue
3aKOHOMEPHOCTHU

1.16

UCITOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX MPHUOOPOB U TEXHOJIOTUYECKUX MPOIECCOB MPU
pEeIICHUN y‘Ie6HO-HpaKTI/I'-I€CKI/IX 3aja4, OIITUYCCKUEC CXEMBI JIIA
MOCTPOEHUS N300paKeHH B IUIOCKOM 3€pKajie U COOMparoLIeil TnH3e

1.17

HPUBOANUTH TPUMEPHI (HAXOIUTH HH(POPMAIUIO O IpUMEpPax) MPaKTUYECKOr0
HCII0JIb30BaHUA (1)I/I3I/I‘-IGCKI/IX 3HAaHUH B HOBCC}IHGBHOﬁ KHU3HU OJ1d
oOecrnieueHns 6€30MacCHOCTH MIPU 0OpaIeHUH ¢ IPUOOPaMU U TEXHUUECKUMU
YCTPONCTBAMH, COXPAHEHHS 3JI0POBBS M COOJIFOACHUS HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKPYKAIOILEH cpefe

1.18

OCYILECTBIIAATh TMOMCK HH(pOpMAMU (U3UUYECKOTO COJACPKAHUA B CETH
WuTepHeT, caMOCTOATENbHO (OPMYTUpPYsl TMOMCKOBBIM 3alpoc, HAXOIUTh
NyTH ONpEeAeNeHUs JOCTOBEPHOCTH MOJYYEHHOH MH(pOpMAIMKM Ha OCHOBE
MMEIOLIUXCS 3HAHUN U JOTIOJIHUTEIbHBIX HCTOYHUKOB

1.19

UCIIONIb30BaTh TPHU BBIMOJHEHWH YYEOHBIX 3aJaHU HAYyYHO-TIOMYJISPHYIO
auTepaTypy QU3NYECKOro COAEpkKaHMs, CIIPABOYHbBIE MAaT€pPHAIIbI, PECYPCHI
cetu UHrepHer; BiameTh NpuéMaMd KOHCIIEKTHPOBAHUS  TEKCTa,
npeoOpa3zoBaHusi HHPOPMAIIUU U3 OJHOU 3HAKOBOM CHCTEMBI B APYTYIO




1.20

CO3/1aBaTh COOCTBEHHBIC NMHCbMEHHBIC M YCTHBIE COOOILICHHMS Ha OCHOBE
uHPOpPMALIMM U3 HECKOJIBKHX MCTOYHHKOB (H3UYECKOTO COJCepKaHU,
yOJIMYHO IMPEACTABIATh PE3YJIbTAaThl IPOEKTHON WIIM HCCIEN0BATENIbCKON
JESITeIbHOCTH, IIPU TOM I'PaMOTHO UCHOJIb30BATh U3YYEHHBIH MOHATUHHBINA
anmapar M3y4aeMoro pasjena (U3MKM M COIpPOBOXKAATH BBICTYIJICHUE
Ipe3eHTaIMen ¢ y4ETOM 0COOCHHOCTEH ayIMTOPHH CBEPCTHUKOB
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IpU BBINOJIHEHUU Y4YEOHBIX TMPOEKTOB M HCCIEAOBaHUN (PU3HMUECKUX
IPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYNIE B COOTBETCTBHH C
IIOCTaBJICHHBIMM 3a7a4aMM, CICIUTbH 32 BBIIOJIHCHUEM IUIAHA JEUCTBUU H
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIN BKJIAJ B
JIeATEIbHOCTh T'PYIIIbI, BEICTPAUBAaTh KOMMYHHKAaTUBHOE B3aWMOJECHCTBHE,
MPOSIBIISISI TOTOBHOCTD pa3penaTh KOH(PIUKTHI




IHPOBEPAEMBIE DJIEMEHTBI COOEP KAHUSA

7 KIIACC

Kon Kon

pasjena  3JIeMEHTA
®U3UKA U EE POJIb B [TIO3HAHUU OKPYXXAIOIIETO MUPA

IIpoBepsiemMble 3JIeMEHTHI COTEPKAHUS

®usuka — Hayka o npupoze. fBnenus npuponsl. Pusndeckue

11 SIBJICHMS MeXaHWJeCcKHe, TEIIJIOBEIC, AIEKTPUUECKHUE,
MarHuTHbIE, CBETOBbIE, 3BYKOBbIE
Ousnueckue BeMMYMHBL. V3MepeHne (QU3MUECKUX BEIUYWH.

1.2 duznyeckue IPUOOPBI. [TorpemnocTs WU3MEpPEHUI.
MexnyHapoaHas cuctemMa eAuHUI
EcrecTBeHHOHay4HBIi ~ METOA  IO3HAHMA:  HAOJIOJCHUE,

1 13 [IOCTAHOBKA  HAy4YHOTO  BOIPOCA, BBUIBI)KEHHE  TMIIOTE3,

IKCIIEPUMEHT [0  TPOBEpKE TUIIOTE3, 00bsCHEHUE
Ha0JII0aeMOT0 SIBJICHUS

14 Onucanue Gpu3NUecKUX SIBICHUI ¢ TOMOLIBIO MOJIEIIEH
[IpakTuueckue paboThI:
N3mepenne pacCTOSHU.

15 N3mepenue 00bEMa KUIKOCTH U TBEPIOTO TeNa.

Omnpenenenne pasMepoB MAJIBIX TEl.
N3mepenne TEeMIIEpaTypbl IIpH ITOMOITA
KUJKOCTHOTO TEPMOMETPA U JaTYMKA TEMIIEPATYPHI

ITEPBOHAYAJIBHBIE CBEJIEH1A O CTPOEHMU BEIIIECTBA

2.1

CTpOGHI/Ie BCOIECTBA: AaTOMBI W MOJICKYJIbI, HX
Ppa3sMEphI. OHBITBI, JOKa3bIBArOMUC OHUCKPETHOC CTPOCHUC
BCIICCTBA

2.2

I[BI/I)KCHI/IC qacTul BCIICCTBA. CBs13b CKOpPOCTH
JABMKCHUSA 4YaCTHI] C TCMHCpaTypOﬁ. BpOYHOBCKO@ JABHOKCHUC,

muddy3us

2.3

BzanmopeiicTBHE YaCcTHII BEIIECTRA: MPUTKCHUC U
OTTAJIKUBAaHUC

2.4

ArperaTHble COCTOSIHHS BEIIECTBA: CTPOEHUE Ta30B,
KHUAKOCTEH M TBEPABIX (KpUCTAIIIMYECKHUX) Tell. B3aumocBssb
MEXJly CBOMCTBAMHU BELIECTB B PA3HBIX arperaTHbIX COCTOSIHUAX
U UX aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI

2.6

[TpakTuyeckue paboThI:




Onenka JMaMeTpa aroMa METOAOM paIoB  (C
HCIIOIb30BaHUEM (oTorpaduii).

MBITH 0 HAOJIOJEHHUIO TEIJIOBOTO PACIIMPEHHUS T'a30B.
OnbIThI Mo  OOHAPYKECHUIO  JICHCTBUS  CHII
MOJICKYJISIPHOTO MPUTSHKEHHS

JABVOKEHUE 1

B3AMMOJIEMCTBUE TEJI

3.1

Mexanuueckoe aBuKeHHE. PaBHOMEpHOE M HEPABHOMEpPHOE
JIBUKCHUE

3.2

Ckopoctb. CpenHsis CKOPOCTh IPU HEPABHOMEPHOM
JIBIDKEHUH. Pacu€T myTu u BpeMeHU JABIKECHUS

3.3

SlBnenue nHepiuu. 3aKOH MHEpIUHU. B3anMopaeicTBue Ten Kak
MpUYMHA U3MEHEHHS CKOPOCTH JIBM)KCHHS Tel. Macca Kak Mepa
WHEPTHOCTH TeJa

3.4

IInoTHOCTH BCIICCTBA. CBs3b IIJIOTHOCTH C
KOJMYCCTBOM MOJICKYJI B CAMHULIC 00BEMa BCIICCTBA
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Cuta KaKk XapakTepuCTHUKa B3aUMOJICHCTBHSI TEJ

3.6

Cua ynpyroctu u 3akoH ['yka. MI3Mepenue cuiibl ¢ TOMOIIbIO
JTMHAMOMETpa

3.7

SIBienue TAToTEHHS M cuiaa TshkecTH. CHila TSKECTH
Ha JIpyrux nnanerax. Bec rena. HeBecomocTs

3.8

Cuna tpenus. TpeHue ckoiabXKeHHs U TpeHHUE MOoKosl. TpeHue B
MIPUPOJIE U TEXHUKE

3.9

CrnoxeHue cwuil, HallpaBJICHHBIX 110 OJHOM MPSMOM.
PaBHOnelcTBYIOIIAsA CHIT

3.10

[TpakTuyeckue paboThI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOIO JABI)KEHHUA (IIapuKa B
KUIKOCTH, MOJICIIA AJIEKTPUIECKOTO aBTOMOOWMIISI U TaK Jajiee).
Onpenenenne cpeaHEl CKOPOCTH CKOJBXEHUST Opycka WiH
[IapuKa 10 HAKJIOHHOM IUIOCKOCTH. OmpeeneHue IIOTHOCTH
TBEpIOro Tena. ONbITE, AEMOHCTPUPYIOIIUME 3aBUCHUMOCTD
pacTspkeHus (aedopmanuiv) NpyKUHbI OT MPUIIOKEHHON CHIIBI.
OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CWJIBI  TPEHHS
CKOJIbKEHUSI OT Beca Tella M XapakTepa COIMPHKACAIOLIUXCS
MMOBEPXHOCTEN

3.11

@uznueckue SBICHUS B MPUPOJE: NPUMEPHI JBUKEHUSA C
pPa3IMYHBIMM CKOPOCTSIMHM B JKMBOM W HEXKHMBOW NIPHUPOJE,
JIEHCTBUE CUJIBI TPEHUS B IPUPOJE U TEXHUKE

3.12

TexHuueckre yCTpoucTBa: TUHAMOMETP, MOIIITUITHUKHI

JIABJIEHUE TBEPJIBIX TEJI, )KUJKOCTEN U TA30B
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Haenenne TBEpmoro Tema. CrmocoObl  yMEHBIICHUS |




YBCIIUMUCHUA OAaBJICHUS

4.2

JlaBnenue rasza. 3aBHCHMOCTH JaBJeHUs Ta3a oOT 00bEMa,
TeMITepaTypbl

4.3

Hepeaaqa JaBJICHHUA TBépILBIMI/I TCJIaMU, X KUJAKOCTAMU U ra3aMu.
3akon Ilackans. IITHeBMaTHYeCKUE MAILIMHBI
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3aBUCUMOCTh JTaBJICHUS KHUJIKOCTH oT [ITyOUHBL.
I'mapoctatuueckuii  mapagokc.  CooOmarommecss  COCY/BI.
['unpaBnuyecKkue MEXaHU3Mbl

4.5

Atmocthepa 3emum u armocdepHoe gaBicHHE. [IpHUnHBI
CYIICCTBOBAHMSI ~ BO3AYIIHOW  oOomoukm  3emuu.  OnbIT
Toppuuemnu.  3aBUCHUMOCTH  aTMOC(HEpPHOTrO  JaBJi€HUS  OT
BBICOTHI HaJl YPOBHEM MODS

4.6

W3mepenne  atmocheproro  maenenws.  Ilpubopsr  mis
HU3MEpEeHUs aTMOC(HEPHOTO JTaBIICHUS

4.7

JlelicTBME XUIKOCTM M ra3a Ha NOTPYXKEHHOE B HHMX TEJO.
BrrTankuBaromias (apxumenoBa) cuia. 3aKkoH Apxumena

4.8

IImaBanue Ten. Bo3nyxormiaBanue

4.9

[TpakTuyeckue paboThI:

HccnenoBaHue 3aBUCUMOCTH Beca Tella B BOJIe OT 00b&Ma
NOTPYKEHHOW B JKUAKOCTH 4YacTH Tena. OmnpexnencHue
BBITAJIKUBAIOLIEH CUJIBbI, JEHCTBYIOUIEN HA TEJIO, IMOIPYNKEHHOE
B KUJKOCTh. [IpoBepka HE3aBUCHMOCTH BBITATKUBAIOLIECH CUJIBL,
JIEUCTBYIOIIEH Ha TEJIO B JKMJIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIIUE  3aBUCUMOCTb  BBITAJIKUBAIOIICH  CHIIBI,
JeMCTBYIOIIEH Ha TENIO B )KUAKOCTH, OT 00bEMaA MOrpyKEHHON B
JKUIAKOCTb  4acTH Teda W OT  IUIOTHOCTH  KUAKOCTH.
KoHcTpynpoBanue apeoMeTpa Uil KOHCTPYMPOBAHUE JIOAKU U
ompeneneHue e€ rpy30rnoabEMHOCTH

4.10

dusnueckue SABICHHUS B TMPHUPOJE: BIMSIHHE AaTMOC(HEPHOTrO
JTaBJICHUSI HA )KUBOW OPraHU3M, IUIaBaHHUE PHIO
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Texnuueckue YCTPOKMCTBA: cooOIaromuecs COCYBL,
YCTPOMCTBO BOJOMNPOBOJA, THAPABINYECKUN TIPECC, MAHOMETD,
O6apomeTp, BRICOTOMEp, TOPIUTHEBON HACOC, APEOMETP

PABOTA, MOIIIHOCTbD, DHEPI' A

5.1 Mexanudeckas padora
5.2 MexaHndeckast MOITHOCTD
53 [TpocTeie MEXaHU3MBI: pbIYar, OJOK, HAKIIOHHAS TUIOCKOCTb.
' [paBuio paBHOBECHS phluara
5.4 [Ipumenenue mpaBuiIa paBHOBECHSI pbluara K OJIOKY
55 «3omotoe mpaBwiIo» MexaHuku. Koaddumment mone3Horo

JNeWcTBUSA MeXaHM3MOB. IIpocTble MexaHusmbl B ObITy U




TEXHUKE
5.6 [ToreHimanbHas HEPruu Teja, MOAHATOro Haja 3eMIER
5.7 Kunernueckas sHeprus
58 [lonHass MexaHuWyeckass dHEprusi. 3aKOH M3MEHEHUs U
' COXpaHEHHUSI MEXaHUYECKOW IHEPTUU
[TpakTueckue paboTHI:
Onpenenenne pabOTbl CHJIBI TPEHUS NPU PABHOMEPHOM
5.9 JBWKEHUM  TeJa 10  TOPU3OHTAIBHOM  IMOBEPXHOCTH.
' Uccnenosanue ycnouii paBHoBecus poryara. Mzmepenue KIIJ]
HAKJIOHHOM IUIOCKOCTU. M3ydeHue 3akoHa
COXPaHEHHUs MEXaHUYECKON SHEPIUU
5.10 ®uznueckue sIBICHUS B IPUPOJIE: PbIUYaru B TEJE YEIOBEKa
TexHuueckue YCTPOKMCTBA: pbryar, MTOABUKHBII 51
5.11 HEMOJIBIDKHBIM ~ OJIOKM, HAKJIOHHAs IJIOCKOCTh, IPOCTHIC
MEXaHHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 3J1eMEHTBI COECPKAHUS
pasjena  3JJieMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOpUU
6.1 CTpoeHHUsl BeniecTBa. Macca M pa3mepbl Mojekysl. OIbITHI,
' MOITBEP K IAOIIINE OCHOBHBIE MTOJIOKEHUS
MOJICKYJIIPHOKMHETHYECKON TEOPUH
6.2 Mopnenu TBEPIOTO, XKUAKOTO W Ta3000pa3HOTO COCTOSHUUN
' BemecTBa. Kpucrannmaeckue u amopdHsie Tena
6.3 OOBsicHEeHHE CBOWCTB Ta30B, KUAKOCTEH W TBEPIBIX TEN HA
' OCHOBE MOJIOKEHUI MOJIEKYISIPHOKUHETUYECKON TEOPUU
6.4 CmaunBaHue U KallWJUTSIPHBIC SIBJICHHS
0 6.5 TemnoBoe pacupeHue U cKaTue
6.6 Temnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO
' JIBUKEHHUSI YACTHUIL
6.7 Buytpennsis  sHeprus. CrnocoObl W3MEHEHHWST BHYTPEHHEH
' SHEPruM: TEIJIoNepeaaya U COBEpIIEHHE pabOThI
6.8 Bunet  Temnonepenauu: — TEIUIONPOBOAHOCTb,  KOHBEKIIHA,
U3ITy4YeHue
6.9 KonuyecTBo Temnotsl. Y nenbHas TEMI0EMKOCTh BEIIECTBA




TennooOMeH M TEmIoBOE paBHOBECHE. Y PaBHEHHE TEILJIOBOTO

6.10
OanaHca

6.11 [InaBneHne W OTBEpAEBAHUE KPUCTAUIMUYECKUX  BEIIECTB.

' VY aenpHas TEIUIOTA IJIaBJICHUS

[TapooOpazoBanue u kouaeHcanus. Mcnapenuwe. Kunenue.

6.12 VY nenbHas TEIUI0Ta napooOpa3oBaHHUsl. 3aBHUCUMOCTh
TEMIIepaTypbl KUIIEHUs OT aTMOC(EPHOTO JTaBICHHS

6.13 BrnaxxnocTs Bo3yxa

6.14 OHeprus TOIIMBA. Y IeJIbHAs TEIUIOTa CrOPaHUs
[Tpunuunsl pabotel TemnoBbix asurarenei KIIJ[ Temnosoro

6.15 asuraress. TeroBble JBUTATE€Nd M 3alIUTa OKPYKAIOIIEH
cpenbl

6.16 3aKOH COXpaHEHHsS U MPEBPALICHUS SHEPrUU B TEIUIOBBIX

' poreccax

[TpakTuyeckue paboThI:
OnbITh o  OOHAapyXeHWI0  JeHcTBUS  CHI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnBbITHI O BhIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIU MU
caxapa.
OnbITel O HAOMIOJIEHUIO TEIUIOBOI'O PACIIMPEHUs Ta30B,
JKUJKOCTEN U TBEPABIX TEIL.
Onpenenenue JIaBJIeHUs BO3Jyxa B  Oa/uloHe
LINPHILIA.
OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD JAaBJICHUS BO3yXa
oT ero o0béMa 1 HarpeBaHusl WiK oxJiaxaeHusd. [Iposepka
TUIOTE3bl JINHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA

6.17 KHUIKOCTH B TEPMOMETPHUYECKOM TpyOKe OT

Temneparypsl. HabmroieHne u3aMeHeHus: BHyTpEeHHEH SHeprun
TeJa B pe3yNbTaTe Terionepeaadn U padoThl BHEITHUX CHJL.
UccnenoBanue SIBIICHUS

TEMIOOOMEHa  TPU CMEIIMBAHUU XOJOTHON U
ropstueit BoApl.OnpeiesieHne KOJIM4eCTBa TEIIOTHI,
MTOJIy4EHHOTO BOJIOM MIpUTENII000MeHe c

HarpeThiM  METAJUTMYECKUM ITAITMHIPOM.
Onpenenenre yaeabHOU TEIIOEMKOCTH BEIIECTBA.
Uccnenosanue nponecca ucnapenus. OnpeneseHue
OTHOCHUTEJIBHOM BIAXKHOCTH Bo3ayxa. Onpenenenne yaeabHon
TETJIOTHI TIJIABJICHUS JIbJIA.




®du3nuecKkue SBJICHUS B IprUpoAC: MOBCPXHOCTHOC HATAKCHUC U
KallUJUIAPHBIC SABJICHUSA B IIPUPOAC, KPUCTAJIBI B IIPUPOJIL,

6.18
nznydenue ConHua, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bI;
00pa3oBaHUE POCHL, TYMaHa, MHEs, CHEra.

6.19 TexHuueckue YCTpOMCTBa: KallWLIAPBI, [IPUMEPBI

HCIIOJIb30BAHUA KPUCTAJLIOB, )KHI[KOCTHI)Iﬁ TEPMOMETP, JATYUK

TEMIIEpaTypbl,  TEPMOC,  CUCTEMA  OTOIUIEHHS  JIOMOB,
THTPOMETPBI, TICUXPOMETp, TMapoBas TypOHMHA, JIBUTATENb
BHYTPEHHETO CrOpaHUsl.

OJIEKTPUYECKHE 1 MATHUTHBIE ABJIEHUA

7.1 Dnexktpusanus Tein. J[Ba poaa 3JeKTpUUYECKUX 3apsiioB
B3aumonelictBue — 3apsikeHHbIX — Ten.  3akoH  Kysona
7.2 (3aBUCHMOCTb CHJIbI B3aUMOJICHCTBUS 3apsDKCHHBIX TEN OT
BEJTMYUHBI 3aPsI/IOB U PACCTOSHHS MEX]TY T€JIaMH )
Dnektpuyeckoe noisie. HanmpsEHHOCTh 3JIEKTPUYECKOrO MOJIS.
7.3 [lpyHIMI ~ CyNepmo3uIMHM  JJIEKTPUYECKHX  mojed  (Ha
KaueCTBEHHOM YPOBHE)
Hocwurenn JNEKTPUYECKUX 3apsI0B. DneMeHTapHbIN
74 anektpuyeckuil 3apsan. Crpoenue aroma. IIpoBomHuMKM U
JUBIIEKTPUKH
7.5 3aK0H COXpaHEHUs JIEKTPUUECKOTO 3apsiia
76 DNEeKTpUUECKUN TOK. VYcnous CYILLECTBOBaHMS
' ANEKTPUUECKOTO TOKA. ICTOUHHUKHU MOCTOSIHHOTO TOKA
77 JIefCcTBUSL  DJIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XUMHUYECKOE,
' MarHUTHOE). DIEKTPUUECKUN TOK B )KUIKOCTSIX U Ta3ax
7.8 DnekTpuueckas 1enb. Cua Toka. DIEeKTPUUECKOe HapsyKeHUe
79 ComnpoTuBieHre MPOBOAHMKA.  YAENBHOE  COINPOTHUBIECHUE
' BEIECTBA
7.10 3akoH OMa 117151 yyacTKa e
711 [TocnenoBarensHOE U MTapaJUIEILHOE COSTUHEHNE TIPOBOTHUKOB
712 Pabota u MOIIHOCTH DIEKTPUUECKOTO TOKa. 3akoH Jlkoyms —
' Jlena
713 DNEeKTpUYeCKHe e U MOTPEOUTENN JEKTPUIECKON IHEPTHH
' B ObiTy. KOpoTKO€ 3ambIKaHue
714 [TocTtostHHblE ~ MarHuThl.  B3anMonencTBHE  MOCTOSIHHBIX
' MarHuTOB
715 MarnuTtHOoe nosie. MarautHoe nosie 3eMJIM U €ro 3Ha4YeHue JJis
' JKU3HU Ha 3emiie
716 OnbiT Opcrena. MarHuTHOE 1OJ€  DJIEKTPUYECKOIO  TOKA.

HpI/IMeHeHI/Ie OJICKTPOMAariuToOB B TCXHUKE




JleficTB€ MarHWTHOTO TIOJII HA TPOBOJHHUK C TOKOM.
OJNIeKTpOABUTATENIb ~ MOCTOSSHHOTO  Toka.  Mcmosib3oBaHue

7 JIEKTPOJBUraTeaei B TEXHUYECKMX YCTPOMCTBaX MW Ha
TPaHCIIOPTE

718 Onbitel @apanes. SIBiaeHUE 3IEKTPOMArHUTHOW WHIYKIUU.

' I[MpaBwuiio Jlenia

7.19 OnektporeHepatop. CrocoObl  TOMYyYEHHUS  AIEKTPUUYCCKOU

SHEPIruu. DIEKTPOCTAHIUM HA BO30OHOBIIIEMBIX HCTOYHHMKAX
SHEpPIruu




7.20

[TpakTuyeckue paboTHI:

OnbITHI 1O HAOTIOEHUIO SJIEKTPU3ALUH Tell HHAYKIUEH U IPU
CONPUKOCHOBEHUH.

HccnenoBanue 1elCTBUS 3JIEKTPUUECKOTO MOJIS HA TPOBOIHUKHU
U JUDIIEKTPUKHU.

COopka u mpoBepKa padOoThI AJICKTPHUECKOH e TOCTOSTHHOTO
TOKa.

W3mepeHue U peryJiupoBaHHue CUIIbI TOKA.

W3mepeHue u peryimpoBaHue HANIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI  TOKA, HMAYILIErOo 4Yepe3
pEe3UCTOp, OT CONPOTUBIICHUSI PE3UCTOPA U HAIPSIKEHUS Ha
pe3ucTope.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH 3JIEKTPUYECKOTO
CONPOTUBIIEHUS MPOBOAHMKA OT €ro JUIMHBI, IJIOLIAAH
MIONIEPEYHOI0 CEUEHUsI U MaTepuaa.

ITpoBepka IpaBuiIa CIIOXKEHUS HaIpsKEHU N npu
IIOCJIEZIOBATENbHOM COEJUHEHUM ABYX pe3uctopoB. [Iposepka
IpaBwia JUisl CWJIbl TOKa NpPU MAPALICIBHOM COEIUHEHUU
pesuctopoB. OrmpeneneHue pabOThl AJIEKTPUUECKOTO TOKA,
uaymero  uepes  pesucrop.  OmpeneneHne  MOLIHOCTH
ANIEKTPUYECKOTO  TOKAa,  BBIAEISIEMOM  Ha  PE3HUCTOpE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, HWAYIIETO 4Yepes
JAMIIOYKy, OT HampsbkeHus Ha He. Omnpenenenue KIIJ]
HarpeBatens. lccrnenoBaHue MarHUTHOTO —B3aMMOJCHCTBUS
MOCTOSIHHBIX ~ MAarHuToB.  M3yueHWe  MarHUTHOTO  TOJIA
MOCTOSIHHBIX MAarHUTOB TMPH HX OOBEIWHEHUU U PA3ACIICHUM.
HccnenoBanue AeMCTBUSA 3JIEKTPUUYECKOTO TOKA HA MAarHUTHYIO
crpenky. OmnbITbl, AEMOHCTPUPYIOIIME 3aBUCUMOCTbH CHJIBI
B3aUMOJICMCTBUS KATYIIKA C TOKOM M MarHuWTa OT CUJIbI TOKA U
HaIlpaBJIEHUs TOKA B KaTylke. M3yueHue 1eicTBUsE MarHUTHOTO
MoJIE Ha MPOBOAHMK C TOKOM. KOHCTpyHpoBaHHE M H3y4deHHE
paboThI BIIEKTPOJBUTATEIA. H3mepenne KIIg
AIIEKTPO/IBUTaTENbHON YCTaHOBKU. OMBITHI MO HCCIEIOBAHHUIO
ABJIGHUS ~ DJIGKTPOMArHUTHOW  WMHAYKIMH:  HCCIIEIOBaHUE
W3MEHEHUH 3HaYCHUS U HAMPABIICHUS WHIYKIIMOHHOTO TOKa

7.21

duznueckue SBICHUS B NPHUPOAE: DJIEKTPUUYECKHE SBICHHS B
atMoc(epe, SIEKTPUUECTBO >KMBBIX OPraHW3MOB, MarHUTHOE
noje 3eMid, Apei¢ MOMOCOB, POJb MAarHUTHOTO MOJIS JUIs
KU3HH Ha 3emiie, IOJIIPHOE CHSIHHE

7.22

TexHuueckue YCTpOMCTBa: 3JIEKTPOCKOIIL, amIepMmerp,
BOJILTMETP, PEOCTaT, CYETUYUK  OJIEKTPUYECKOM  DHEPIUH,




AIIEKTPOOCBETUTEIIbHBIC pUOOPHI, HarpeBaTeIbHbIC
AIEKTPOTIPUOOPHI (mpumepsl), ANEKTPUUYECKUE
NPEIOXPaHUTEIH, AIIEKTPOMArHuT, AIIEKTPOIBUTATEb
MIOCTOSTHHOTO TOKA, TEHEPATOP IMOCTOSTHHOTO TOKA

9 KVIACC
Kon
Konx snemenra IIpoBepsiemble AIEMEHTBI CONEPIKAHUS
pasznena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexannyeckoe aBmxeHue. MarepuanbHas Touka. Cucrema
' oTCuéTa
8.2 OTHOCHUTENBHOCTh MEXAaHUYECKOTO JIBUKEHHUS
8.3 PaBHOMEpHOE PSMOTMHENHOE ABIKEHHE
HepaBHOMEpPHO ITPSAMOIMHENHOE IBUKEHUE.
8.4 Cpennsis 1 MIHOBEHHas CKOPOCTh Tella MpPU HEPaBHOMEPHOM
JBIKCHUT
8.5 Yckopenue. PaBHOycKOpeHHOE NPSIMOJIMHEHHOE JIBIKEHHE
8.6 CBo0Oonuoe nanenne. OneiTel Ianues
PaBHOMepHOE BHXKEHME O OKpYXHOCTHU. [lepuon u
8.7 yactota oOpameHusi. JluHeiHas ©  yrjioBas CKOPOCTH.
LleHTpOCTpEeMUTENEHOE YCKOPEHHE
8.8 [TepBerit 3akon HproToHa
8.9 Bropoii 3akoH HproToHa
8 8.10 Tperuii 3axoH HproToHa
8.11 [IpuHIKTT CYTIEPIIO3UITNH CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuuta TpeHuS: CUila TPEHHS CKOJIBKEHHUS, CHITa
' TPEHUS TIOKOSI, APYTHE BUIBI TPCHUS
8.14 Cuna TsKeCTH W 3aKOH BCEMHPHOTO TSATOTEHHS.
' VckopeHue cBOOOJHOTO MaICHUsI
8.15 Buxenne mnnaHer Bokpyr Connua. IlepBas kocmuueckas
' CKOpOCTh. HEBECOMOCTE U IEPETPY3KH
8.16 PaBHOBecue MaTepuanbHOM TOUKU. AGCOITIOTHO TBEPOE TENO
8.17 PaBHOBecue TBEPAOro Tena ¢ 3aKPEIJIEHHOW OChIO
' BpaieHusi. MomeHT cuiibl. L{eHTp TsxecTn
8.18 Nmmynse Tena. 3menenue umnynbsca. UIMIynbe cubl
8.19 3aK0H COXpaHEHUS UMITYJIbCa
8.20 PeakTuBHOE BHKEHUE




8.21

Mexanuueckasi paboTa 1 MOIIHOCTh

8.22

Pabora cui TSHKECTH, yrnpyroctd, TpeHus. CBsS3b SHEPIHU U
paboThI

8.23

[ToTeHnManpHas SHEPrUs Tela, MOAHATOrO HaJ MOBEPXHOCTHIO
Semimm

8.24

[ToTrenumanpHas SHEPrUs CKATOU MIPYKUHBI

8.25

Kunernueckas sHeprus. Teopema 0 KMHETHYECKOW SHEPIUU

8.26

3aKOH COXpaHEHMsI MEXaHUUYECKOM dHEprUU

8.27

[IpakTuyeckue paboThI:

Omnpenenenue cpegHe CKOPOCTH CKOJBXEHUs Opycka WM
JBYKCHMSI LIapUKa II0 HAKJIOHHOHM Iiockoctd. OnpeneneHue
YCKOpEHHUsl Tela TMpU PaBHOYCKOPEHHOM JBMKEHHM IO
HAKJIOHHOH IUIOCKOCTH.

WccnenoBanne  3aBUCMMOCTH  IIyTW  OT  BpPEMEHH  IIpHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
IIpoBepka runoTesbl: €Ciu IpyU paBHOYCKOPEHHOM JIBUXKEHUU 0e3
Ha4YaJIbHOM CKOPOCTH ITyTH OTHOCSITCSI KaK psAJl HEUETHBIX YHUCEIL,
TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJUHAKOBBI.
WccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBXKEHUS OT CHJIBI
HOpMasbHOrO naBieHus. OmnpeneneHue kodd@uumeHTa TpeHus
ckousbkeHus. OnpeneneHue )KECTKOCTH NPy UHbL. OmnpeneneHue
paboThl CUJIBI TPEHUS NPU PaBHOMEPHOM JBMKEHHMM Teja IO
TOPU3OHTANBHON MOBepXHOCTH. OrmpeneneHue padOThl  CHUIIBI
YIIPYTOCTH IIPpU MOABEME Ipy3a C

HCIOJIb30BAHNEM HEMOBIKHOTO U MTOJIBUKHOTO OJIOKOB

8.28

duznueckye IBICHUS B npupoac: NpHUJIMBbLI U OTJIMBBI, ABUKCHUC
mnaneT ConHeuHon CHUCTEMBI, PCAKTUBHOC JBHMIXCHUC >XHUBBIX
OpraHnu3MOB

8.29

Texuuyeckue YCTPOﬁCTBaI CIIUAOMCTP, HATUUKH IMOJIOXKCHUA,
pPacCToOAHNA U YCKOPCHUS, paKEThI

MEXAHUWYECKUE KOJIEBAHWA U BOJIHBI

KonebarenbHoe  aBwxkeHue. OCHOBHBIE — XapaKTEPUCTUKU

91 KoJIeOaHUI: TIepUO/I, YacTOTa, aMILIUTY1a
9.2 MareMaTtnueckuii U IPYKUHHBIA MasTHUKHU. [IpeBpamieHue
' SHEPI'UHU IpU KOJeOaTEIbHOM JBHKEHUU
9.3 3aryxatomue kosedanus. Bernyxnennsie konebanus. Pesonanc
Mexannueckue BOiHbL.  CBOHCTBA MEXaHMYECKHUX  BOJIH.
9.4 [IponomnbHbIE U NTONIEPEYHBbIE BOJIHBL. JJIMHA BOJIIHBI U CKOPOCTH €€

pacnpocTpaHeHusl. MeXaHUYECKUE BOJIHBI B TBEPIAOM TeEIIE,
CECMUYECKUE BOJIHBI




9.5

3ByK. 'poMKOCTh U BbICcOTa 3ByKa. OTpaskeHHE 3ByKa

9.6

Wudpa3Byk u yabTpa3ByK

9.7

[IpakTuueckue pabOTHI:

Omnpenenenue 4acToThl U epUoAa KojJeOaHu MaTeMaTUYECKOTo
MasiTHHKA.

Omnpenenenue 4YacTOTHl U TMepuojaa KoJIeOaHHM MNPYKHMHHOTO
MasiTHUKA

Hccnenosanue 3aBUCHUMOCTHU nepuoja Kose0aHui
IMOABCHICHHOIO K HUTU Ipy3a OT IJIMHBI HHUTH. I/ICCJIGIIOBaHI/Ie
3aBUCHUMOCTH NE€pHOJa KOjJeOaHUN NPYKUHHOTO MasiTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCHMOCTH TEpHOJa KOJIeOaHHI
rpy3a, MOJBEIICHHOTO0 K HHUTHU, OT MAacchl Irpy3a U >KECTKOCTH
MIPYXUHBL. VI3MepeHne yCKOpeHHsI CBOOOTHOTO TTaICHUS

9.8

dusznueckue SABICHUSI B npupoac: BOCIPUATHE  3BYKOB
JKUBOTHBIMH, 3CMJICTPACCHUC, celicMHU4YecKue BOJIHBI, YHaMH,
9X0

9.9

TexHnuyeckue yCcTpoicTBa: 3X0J0T, UCIIOIb30BaHHUE YJIbTPa3ByKa
B OBITY U TEXHHKE

SJIEKTPOMAT'HUTHOE IIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbI

101 DJNEeKTpOMAarHUTHOE  TONie.  DIEKTPOMArHUTHBIE  BOJIHEIL.
' CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH

10.2 [[Ikana 31eKTPOMarHUTHBIX BOJTH

103 OnekTpoMarHuTHas npupojia ceera. CkopocTh cBeta. BonHoBbie
' CBO¥iCcTBa CBETA

10 [TpakTuyeckue paboThI:
10.4 N3yueHne CBONCTB 3JIEKTPOMAarHUTHBIX BOJH C IOMOIIBIO
MOOMIBHOTO TenedoHa

105 dusnyeckue sBICHUS B MpUpoje: OHoIornyeckoe AeicTBHE
' BUMMOTO0, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO M3IIy4eHHH

106 TexHuUecknue ycTpOMCTBA: MCIOJIb30BaHUE AIIEKTPOMArHUTHBIX
) BOJIH JIJI1 COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

111 JIyueBas moaeinb cBeTa. McTouHMku cBeTa

11.2 [IpsimonrHENHOE pacIpOCTpaHEHNE CBETA

11.3 Otpaxenue cBerta. [Imockoe 3epkano. 3akOH OTpaKE€HUsI CBETa

11 114 [Ipenomnenue cBera. 3akoH mpenomiieHus cBera. [lomHoe
BHYTpPEHHEE OTPaKCHHUE CBETA
115 Jlunza. Xox mydeid B TMH3E
11.6 Onrtuyeckas cucrema (potoanmnapaTa, MUKPOCKOIIA M TeJIECKOIa




11.7

I'maz  xak  omnTHyeckas  cucrema.  biausopykocts U
JATTbHO30PKOCTb

11.8

Paznoxxenne ©Oemoro cBera B coekrp. Ombitel  HbloTOHA.
CrnoxeHue CeKTpalibHBIX 1IBETOB. Jlucnepcus cBera

11.9

[IpakTuyeckue paboThI:

HccnenoBanue 3aBUCMMOCTH yIJ1a OTPAXKEHUSI CBETOBOT'O JIy4a OT
yrJia naJicHHus..

W3yueHune xapakTepHCTUK HM300pakeHUS TMpeaMeTa B IUIOCKOM
3epKae.

HccnenoBanue 3aBUCUMOCTH yIiIa IPEJIOMIICHHUS! CBETOBOT'O JIyda
OT yIJIa MaJICHHsI HA TPAHUIIE «BO3/IYX — CTEKIION.

[Tonyuenue n300paskeHHit ¢ MOMOIIBIO COOMPAIOIIIEH JTUH3HI.
Omnpenenenne (OKYCHOTO pPACCTOSHUS W ONTHYECKOW CHIIBI
coOMparoIIel JTMH3HI.

OmnbITHl TIO pa3oXeHUIo Oenoro ceera B CreKTp. OmbBITH 10
BOCIIPUATHIO I[BETA TPEAMETOB MPH HUX

HaOJIIOCHNH Yepe3 IIBETOBbIE QUIIBTPHI

11.10

Ousnueckue sBieHus B npupone: 3armenus Connama u JIyHBI,
[[BETa TeJ, ONTUYECKHUE SBJIEHUs B aTMmocdepe (uBeT HeOa,
pedpakuus, paayra, MUpax)

11.11

TexHuueckue YCTpPOMCTBA: OYKH, TMEpPUCKON, (hoToarrmapar,
ONTUYECKUE CBETOBO/IBI

12

KBAHTOBBIE ABJIEHUA

12.1

OneiTel Pesepdopna u nminanerapHas mojens atoma. Mojenb
aroma bopa

12.2

HcnyckaHue M momiomeHue cBeta  aToMOM.  KBaHTBI
JInnenyaTele CIIEKTPHI

12.3

PannoaktuBHOCTH. Anb(a, OeTa- 1 TaMMa-u3TydeHUs

12.4

Crpoenue atomHoro siapa. HykinoHHast MoJiens aTOMHOTO sijipa.
30TOonBI

12.5

PannoaktuBHele npeBpanienus. llepron nomypacnana arToOMHBIX
A1ep

12.6

SAnepuble  peakuuu. 3aKOHBl COXPAHEHHUS  3apsAlOBOIO U
MaccoBOT'0 YHCEN

12.7

DHeprus cBA3M aTOMHBIX sAep. CBsi3b Macchl U SHEPTUU

12.8

Peakuuu cuntesa u nenenus saep. Mcrounnku sneprun ConHua
" 3BE3]




Snepnas sHepreTuka. JleicTBUE palMOAKTUBHBIX U3JIy4CHUHN Ha

12.9
KHUBBIC OPTaHU3MBI
[IpakTuyeckue paboThI:
12.10 HaG:mronenue CrlomHbIX U JUHEHYATHIX CIIEKTPOB U3TyUCHHUS.
HccnenoBanne  TPEKOB: H3MEPEHHME SHEPIUU  YACTULBIIO
TOPMO3HOMY ITyTH (110 poTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
dusnueckue SIBJICHUSA B IIpUpOAE: €CTECTBEHHBIN
1211 panuOaKTUBHBIA (OH, KOCMHUYECKHE JIy4Hd, pPaTUOAKTUBHOE
' W3Iy4YCHHUE TPUPOAHBIX MHHEPAJIOB, ACWCTBUE PaJMOAKTHBHBIX
U3Iy4eHUI Ha OpraHU3M YeJOBeKa
1212 TexHuyeckue yCTpOWCTBA: CIEKTPOCKOI, WHAMBUAYaJIbHbIN

JO3UMETp, KaMepa Bunbscona




ITPOBEPAEMBIE HA OI'D 11O ®PU3UKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Kon
NPOBEPSIEMOT0
TpeOOBaHUs

IIpoBepsiembie TPeOOBaHUSI K NMPEIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBO€H¥SI 0OCHOBHOW 00pa30BaTeIbHOIi MPOrpaMMbI OCHOBHOTO
o0m1ero oopazopanus Ha ocuoe PI'OC

[Tonnmanue ponau GpU3NKK B HAyYHOW KapTHHE MHpPa; chOpMHUPOBAHHOCTH
0a30BBIX MPEJICTABICHUI O 3aKOHOMEPHOM CBSI3U U MO3HABAEMOCTH SIBIICHUM
IPUPOJIBI, O POJIM IKCHEPUMEHTA B (PU3MKE, O CUCTEMOOOpa3yrolied ponu
GU3MKM B PAa3BUTHUM €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTHH, 00
IBOMIOUMH  (U3MYECKUX 3HAHUM M HMX PpOIM B  IIEJIOCTHOU
€CTECTBEHHOHAYYHON KapTHHE MHpa, O BKJIA/Ie POCCUHCKUX U 3apyOeHBIX
y4EHBIX-(PHU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE IPOIIECCOB
OKPYXXAaIOILIEero MUPA, Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA

3HaHMs O BHJAX MarepuM (BEIIECTBO M IOJIE), O JIBUKEHUU KakK crocode
CYILIECTBOBaHMUSI MaTepuu, 00 aTOMHO-MOJIEKYJSPHOW TEOPUU CTPOCHUS
BEIIECTBA, O (PM3UYECKON CYIIHOCTH SIBICHUH NPUPOIBI (MEXaHUYECKHUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHUE PA3IU4aTh SBICHUS
[0 ONHCAaHMIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JaHHOe (U3NYECKOE SIBIECHUE, YMEHHE paclio3HaBaTh
NPOSIBIIEHUE HU3YYEHHBIX (PU3UUECKUX SBICHUH B OKpPY)KAIOLIEM MHpeE,
BBIJIEJISAS UX CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKH)

Bnanenne ocHOBaMH IOHATHMHOIO arrapara U CHUMBOJHMYCCKOI'O SA3bIKa
(bI/IBI/II(I/I U HCIIOJIb30BAHUC HX I PCHICHUSA y‘le6HBIX 3aa4;, YMCHHC
XapaKTCpPU30BaATb CBOICTBaA TCI, (l)I/I3I/IquKI/IC SABJICHUA W THPOLECCHI,
HCIIOJIb3Y (bYHI[aMeHTaJ'IBHBIC U SMITUPUYCCKUEC 3aKOHBI

YMeHHe OnuChIBaTh U3YYEHHBIE CBOMCTBA TeN M (PU3MYECKHE SBICHUS,
UCTIONB3Ys PU3UUECKUE BETUIHHBI

Brnagenue ocHOBaMH METO/IOB HAyYHOTO TO3HAHUS C YUETOM COOIIIOJICHUS
mpaBuJI 6€30macHOro Tpyaa: HabmoieHne (PU3NUECKUX SIBIICHUM:

YMEHHE CaMOCTOSATEIBHO COOHMpaTh 3KCIEPUMEHTAIBHYIO YCTaHOBKY W3
JTAHHOTO Ha0opa 00OpYAOBAaHUS MO MHCTPYKIIMH, OMUCHIBATH XOJ OIBITA U
3aMUCHIBaTh €T0 PE3YNbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

MPOBEJCHUE TPSIMBIX U KOCBEHHBIX H3MEpEHUN (PU3NUEeCKUX BEIUYHH:
YMEHHE  TUIAHUPOBaTh  M3MEPEHHUs,  CaMOCTOSITENIbHO  coOUpaTh
AKCIIEPUMEHTATIbHYI0 YCTAaHOBKY IO HWHCTPYKIIMH, BBIYHCIATH 3HAYCHHE
BEJIMYMHBI Y AHAJIM3UPOBATH IMOJYYEHHBIE PE3yJbTATHl C YUYETOM 3aJaHHON
MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUH;

NPOBE/ICHUE HECIIOKHBIX AKCTIEPUMEHTAIBHBIX WCCIICIOBAHHIA;
CaMOCTOSITENIFHO COOMPAaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M IPOBOAMTH
HCCJICAOBAHUC 1O HMHCTPYKHHWH, MPCACTABIIATL IMOJTYYCHHBIC 3aBUCHUMOCTH




¢u3nMuecKkux BeNMWYMH B BujAe TaOnmui W TpaduKOB, YUYHUTHIBAThH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO Pe3yJIbTaTaM HCCIIeIOBAHHS

[ToHnMaHue XapaKTEpHBIX CBOWCTB (PM3MYECKUX MojeNell (MaTepuanbHas
TOYKa, a0COJIIOTHO TBEPAOE TENO, MOJAEIM CTPOCHUS Ia30B, KUAKOCTEH n
TBEPABIX TeJ, IUIAHETapHas MOJENb aTOMa, HYKJIOHHAas MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHATh UX 7151 00bsACHEHUS (PU3NYECKUX ITPOLIECCOB

YMmenune 00bACHATh GU3NYECKUE MPOLIECCHI U CBOMCTBA Tell, B TOM YHUCIIE U B
KOHTEKCTE CUTYyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YaCTHOCTH,
BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHHE C OMOPO
Ha M3y4YCHHbIE CBOWCTBA (U3UYECKUX SBICHUIA,

buznUYecKre 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIH

YMmenne pemath pacyéTHble 3aa4uM (Ha 6aze 2 — 3 ypaBHEHUIT), HCIIOIB3Ys
3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOMINE (PU3MUYECKHE BEITMYMHBI, B YACTHOCTH,
3allAChIBaTh KPAaTKOE YCJIOBUE 3aJauM, BBIABIATH HEJOCTAIOIIUE JIaHHBIE,
BbIOMpaTh 3aKOHBI U (GOpMyJbl, HEoOXOAMMBIE M €€ peleHus,
WCIIOJIb30BaTh CIPABOYHBIE [AHHBIC, IIPOBOAUTH pacdy€Tbl U OLICHUBATH
PEATMCTUYHOCTh MOJYYEHHOTO 3HAa4eHUs (PU3UYECKON BEIUYHMHBI; YMEHUE
OTIpeNeNiaTh pPa3MEPHOCTh (U3WYECKOH BEIUYMHBI, TOJIYYEHHOH IpU
pELICHUH 3a1a4u

YMeHue XxapakTepu30BaTh IPUHIUIBI 1€HCTBUSA TEXHUUYECKUX YCTPOUCTB, B
TOM 4YHclie OBITOBBIX HPUOOPOB, U MPOMBIIUIEHHBIX TEXHOJIOTHYECKUX
IIPOLIECCOB I10 X ONMMCAHUIO, UCIIOJIB3YS 3HAHUS O CBOMCTBaX (PU3HUECKUX
SBJICHUN 1 HEOOXOAUMBIE PU3NUECKHE 3aKOHOMEPHOCTH

10

VYMeHue HCIoNIb30BaTh 3HAHUS O (PU3MUECKUX SIBJICHMAX B IOBCETHEBHOM
JKU3HU i oOecriedeHHs O€30MacHOCTH MpU OOpalieHUH € OBITOBBIMU
npuOopaMd M TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHUS 3J0pPOBbs U
COOJIIOJIEHHSI HOPM HKOJIOTHYECKOrO0 IOBEJECHHUS B OKPYXKAIOLIEH Cpene;
MOHMMAaHWE HEOOXOAMMOCTH TPUMEHEHHUS JIOCTH)KEHUH (U3UKH U
TEXHOJIOTUH JUIsl pallMOHAJIBHOTO PUPOA0NOIb30BAHUS

11

OneiT  TOWCKa, TMpeoOpa3oBaHHMsT U OPEACTaBICHUS HWHMOpMALUU
(UBUYECKOTO  COJIEpKaHUsT C  HWCIOJIb30BaHWEM  HMH(OpPMaIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMH; YMEHHE OLEHHMBATh JOCTOBEPHOCTH
MOJIydeHHOW  MH(POpMalMM HAa  OCHOBE WMEIONIUXCS  3HAHUA U
JIOMTOJTHUTENIbHBIX HMCTOYHHKOB; YMEHHE HCIIOJIb30BaTh MPHU BBINOJIHEHUHN
yueOHBIX 3a/laHuil  HAayYHO-TIONMYISPHYIO  JIHTEpPaTypy (PU3NYECKOTO
COZEpKaHUs, CIIPAaBOYHbIE MAaTepUAJIbl, pecypchl ceTu HTEpHET; BiIajgeHue
0a30BBIMU HaBBIKaMHU IPeoOpa3oBaHUs HHPOPMAIMU U3 OJHOW 3HAKOBOH
CHUCTeMBl B JAPYIyl0; YMEHHE CO37aBaTh COOCTBEHHbBIE MHUCHMEHHBIE U
YCTHBIE COOOIIeHHSI Ha OCHOBE MH(GOPMAITUHU U3 HECKOJIBKUX HCTOUHUKOB




IHHEPEYEHDb JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMbBIX HA OI'D
11O PU3UKE

IIpoBepsieMblii 3JIEeMEHT COIEPKAHMS

Kon
1 MEXAHUWYECKUE SABJIEHUA
11 Mexanunueckoe qBuxeHune. Marepuanbnas Touka. Cuctrema orcuéra. OTHOCUTENBHOCTh
' IBUKCHUS
PaBHomMepHOoe u HepaBHOMepHOe nBukeHHe. Cpeanssi ckopocTh. Dopmyna amns
1.2 | BerymcieHus cpeaneit ckopoctu: v = S/t
PaBHOMEpHOE NPSAMOIMHEHHOE ABMKCHNE. 3aBUCUMOCTD KOOPIMHATHI TeJIa OT BPEMCHH
B ClIy4ae paBHOMEPHOTO MPSMOJIUHEWHOTO JIBHXKEHUS:
1.3 (1) =x,+vt
I'paduku  3aBUCMMOCTH OT BpEeMEHHM [UIA MPOEKLUUU CKOPOCTH, MPOEKIUU
MepeMeNIeHHs, MyTH, KOOPAUHATHI TPU PABHOMEPHOM MPSIMOIUHEHHOM ABMKEHUN
3aBUCHUMOCTh KOOPJMHATHI Tella OT BpPEMEHH B CIIy4ae pPaBHOYCKOPEHHOTO
MPSIMOJIUHEHHOTO JIBUKCHHUS:
2
Sf)=vg, #i+ay* =
Fan
DopMyIBl AT IPOSKIUN TIEPEMEIICHHSI, TPOSKIIUUA CKOPOCTH U TIPOCSKIIUU YCKOPCHHUS
MIPH PaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBUYKEHUH:
2
14 -Sx(f)=00x'F+ﬂx-?.
U_,{.(f] =Upy T4, 1,
a.(f)=canst,
U:r‘ - Ul.'r‘ =2£‘.'IST
I'padviky 3aBHCUMOCTH OT BPEMEHH AJIs MPOEKIUU YCKOPEHHUS, MPOEKIIUU CKOPOCTH,
MPOEKIIMK TEePEMEIEHUs], KOOPAMHATHI TPU PABHOYCKOPEHHOM MPSIMOJIMHEHHOM
JIBYDKCHUHT
CBobognoe mangeHue. DopMyIbl, OIMUCHIBAIOIINE CBOOOJHOE TMAgeHUE Tela IO
15 | BepTHKam: (IBWKEHWE Tejla BHU3 WM BBEPX OTHOCHTEIHHO IMOBEPXHOCTH 3EMIIH).
' I'padvky 3aBHCHMOCTH OT BPEMEHH ISl TPOSKIIMHA YCKOPEHHUS, TPOSKIIMA CKOPOCTH U
KOOPIUHATHI IPX CBOOOTHOM ITaJICHUH TeJIa 110 BEPTHKAIN
CKopocTh paBHOMEPHOTO JBUKEHHUSI TeJIa 10 OKPYKHOCTH. HarmpasiieHrne CKOpOCTH.
16 | @®opmyna pans BBUUCIEHHS CKOPOCTH dYepe3 paauyCc OKPYXKHOCTH U TEpUOJ

oOparieHus:




2R
T

b=

LenTpocTpeMutenbHOe yeckopeHue. HampapiieHue e HTpOCTPEMUTENIBHOTO YCKOPEHHUS.
dopMyia Ji71sl BBIYUCICHUS YCKOPEHUS:

2
_u
W R
dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpaILCHHUS:
v = 1
T

Macca. IInotHocTs BemecTa. @opMyia 1l BBIYMCICHHS INIOTHOCTH:

_m

1.7 V
1.8 | Cuna— BekropHas pusnueckas BennunHa. CI0XKeHHUE CUIT
19 | SBnenue unepruu. [lepBoiii 3akon HproToHa
Bropoii 3akonH Herotona:
1.10 F=m-a
CoHanpaBieHHOCTb BEKTOPA YCKOPEHMS T€Jla U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TEJIO
B3anmopeicteue Ten. Tperuit 3akoH HeroToHa:
1.11 Fy y=-F
Tpenue mokoss W TpeHHE CKOJIbKeHUs. Popmyina Ui BBIYUCIECHHUS MOJYJS CHJIbI
TPEHUS CKOJIbKECHHUS:
F_=n-N
112 p=H
Hedopmarus tena. Ynpyrue u Heynpyrue nepopmanuu. 3aKkoH yIpyroi aegopmanuu
(3akon I'yka):
1.13 F=k-Al
1.14 | BcemupHOe TAroTeHHE. 3aKOH BCEMUPHOT'O TATOTCHMSL:




my -1,
F=Gg.-—L1_2

I'L
Cuna TspKecTH. Y CKOpeHre CBOOOIHOTO T/ ICHHS.
dopmyra uisi BBIYMCIECHUS CHIIbI TSHXKECTH BOJIU3U OoBepXHOCTH 3eMin: F = mg.

JiBmxenue rianet Bokpyr Connua. [lepBas kocmuueckast ckopocts. HeBecoMmocTsb 1
neperpy3Ku

1.15

I/IMHy.]'IBC TEJIa — BCKTOPHAasA @HSH“IGCK&H BCIIMYMHA.

D=mi

Nmnynbce cuctemsl Ten. M3menenne numnyibca. IMynbce crbl

1.16

3aKkoH COXPAaHCHUSA UMITYJIbCA AJIA 3aMKHYTOﬁ CHUCTCMBI TCII:
D=yl +myUy, =const

PeakTuBHOE NBIKEHHUE

1.17

Mexannueckast pabora. @opmyria IS BEIYUCICHUS PAOOTHI CHIIBL:

A=Fsoosc

Mexannueckast MOIITHOCTb:

n=4
I

1.18

KI/IHGTI/I‘-IGCKaSI U IMOTCHIIUAJIbHAsA BHGPFI/HI. dDOpMyna JJISI BBIYUCIICHUA KI/IHGTI/I‘IGCKOﬁ
SHEPTHUH:

2
Teopema o kuHeTHUECKOM SHEprun. Popmysa s BEIYUCICHUS TOTEHIIUAIbHON
SHEPTUHU TeNa, MOHATOTrO
HaJ 3eMIIEi:

E,= mgh

1.19

MexaHnueckast SHeprus:
E=E;+E p
3aKOH COXPaHEHUs MEXaHNYECKOU sHEprun. Popmyra Uil 3aKOHA COXPaHEHUs

MEeXaHUUYEeCKOH HEepIruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpamienne MeXaHUYECKOW YHEPTUH ITPU HATMYUU CHIIBI TPEHUS.

1.20

[IpocTeie MexaHU3MBI. «30JI0TO€ MPABUII0» MEXAHUKH.
Poruar. Moment cuisl: M - FI.
VYcnoBre paBHOBECHS phlyara:




M +M, +..=0
[ToxBrxHbIN 1 HeOABWKHBIN O10ku. KIIJ] mpocThIX MEXaHU3MOB,

n= Anonesnas
A&arpaqﬂ

121

JlaBiieHune TBEPAOrO TeENa.
®dopmyra 1S BBIYUCIICHUS JaBJIeHUs TBEPIOTO Tena:
F
P= ch
JaBnenue raza. ATMocdepHoe 1aBlIeHUE.
FI/II[pOCTaTI/ILIeCKOC JaBJICHUC BHYTPH KUIKOCTH.
q)OpMy.Ha JJI1 BBIYUCIICHUA JaBJICHUA BHYTPH KUJIKOCTHU !

p=pgh+p_,

1.22

3axoH Ilackans. ['unpaBinueckuii mpecc

1.23

3akoH Apxumena. @opMyiia ISl ONPEEICHUs BHITAIKUBAIOIIECH CUIIbI, IEUCTBYIOIIEH
Ha TeJlo, MOTPYKEHHOE B HKUAKOCTb WIIH ra3:

Fap =pgV

YcaoBue miaBanus tena. IlmaBanue CYAO0B U BO3AYXOIIIaBaHUC

1.24

Mexannueckue kosieOaHus. AMIUTUTYAA, MEPHOA U YacToTa konebanuil. dopmyina,
CBSI3bIBAIOIAS YACTOTY U MEPUOJI KOJeOaHuH:

1.25

MaremaTueckuii ¥ NOpPYKHHHBIM ~ MasTHUKW. [IpeBpamieHune sHepruv  Inpu
KoJsie0aTeabHOM JIBUKEHUU

1.26

33TyxaIOH_II/IC KoJIeOaHMSI. BBIHY)KI[eHHLIe koJsieOanus. Pe3onanc

1.27

Mexanundeckue BoHbL. [IpoJoIIbHbIC U ITOHEPeYHbIC BOIHEL J[THHA BOJIHBI H CKOPOCTH
PacmpoCTpaHeH s BOJHBI:
h=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJHBI Ha TPaHUIE JBYX
cpen. udpasByk u ynbTpa3Byk

1.29

Ipaxmuueckue pabomoi

N3mepenue cpegnel IIIOTHOCTH BELECTBA; ApXUMEIOBOU CUJIBI; KECTKOCTH MPYKUHBI;
K03 duULIMeHTa TPEHUS CKOJIBXEHUSI; padOThI CHJIbI TPEHUS, CUJIBI YIIPYTOCTH;, CpEIHEH
CKOPOCTH JBIDKEHHS OpycKka MO HAaKJIOHHOW IIJIOCKOCTH; YCKOpeHusi Opycka mpu
IBUKCHHM TI0 HAKIOHHOW IUIOCKOCTH; YacTOThl M Mepuoja  KoiebaHuit
MaTEeMaTHYeCKOro MasTHUKA; YaCTOTHI M MeproJa KojaeOaHui NMpy>KUHHOTO MasiTHHUKA,




MOMEHTA CHJIbI, ACHCTBYIOIIErO Ha PhIYar; padoThl CHIIBI YIIPYTOCTH IPU MOAbEME TPpy3a
C TOMOIIBI0 HETOABMKHOTO OJIOKA; pabOThI CHIIBI YIPYTOCTH TPU MOIBEME Tpy3a ¢
MTOMOIIIBIO TIOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00BEMA MOTPYKEHHOM YacTH Teja
U OT IJIOTHOCTH XHJKOCTH; HE3aBUCHMMOCTH BBITAIKHBAIOIIEH CHJIBI OT MacChl TeJa;
CHJIbI TPECHHUA CKOJIB)KCHHA OT CHJIBI HOPMAJIbHOTO OABJICHUSA U OT pOJa IMMOBCPXHOCTHU,
CHJIBI YIPYTOCTH, BO3HUKAIOLICH B MpPYXHHE, OT CTENEHU AedopMalMy MPYKUHBL;
yCKOpEeHUsT OpycKa OT yrila HaKJIOHA HANPAaBISIONICH; meproja (4acToThl) KOJIeOaHMA
HUTAHOI'O MassTHHKa OT JJIMHBI HUTHU, TICPUOLA KOHe6aHI/Iﬁ MPY>XUHHOI'O MasATHUKa OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCICIOBAHUE HE3aBUCUMOCTH TEpHOAA
KoJIeOaHWH HUTSIHOTO MasTHUKa OT MacChl Tpy3a. [IpoBepka ycCIOBHSI PaBHOBECHSI
peryara

Quszuueckue sa61eHUs 6 npupode. MPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOHW U HEKUBOW NPUPOJE, ACUCTBUE CUJIbI TPEHHUS B IPUPOJE U TEXHUKE, IPUIUBBI U
OTJIUBBI, JBUXEHHE IulaHeT COJIHEYHOW CHUCTEMBl, PEAKTUBHOE JIBUKEHUE >KHUBBIX

1.30 OpPraHU3MOB, pblUaru B Telle 4YeJIOBEKa, BIUSHUE aTMOC(HEPHOro JaBJIEHUS HA >KUBOM
OpraHu3M, IUIaBaHUE pbI0, BOCHPUATHE 3BYKOB >KMBOTHBIMM, 3E€MJIETPSICEHUE,
celicMMUYeCcKHEe BOJIHBI, IlyHAMHU, 3XO
Texnuueckue ycmpoucmea: CIIAIOMETP, JaTYUKU OJOKEHUS, PACCTOSHUS U YCKOPEHHU,
JUHAMOMETp, TOAIIMIIHUKN, PaKeThl, pblyar, MOJBMKHBIM M HEMOABMXKHBIN OJIOKH,

131 | Hak/IOHHas IUIOCKOCTh, NPOCTbIE MEXaHU3Mbl B OBITY, COOOIIAIOLIMECS COCYBI,
YCTPOICTBO BOONPOBO/IA, THAPABINYECKHI Mpecc, MAHOMETP, 6apoMeTp, BBICOTOMED,
MOPUIHEBOM HACOC, apEOMETP, 3XO0JIOT, UCIOIb30BAaHUE YIIbTPa3BYKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHbBIE TOJIO)KEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOEHUS BELECTBA.

21 | Mopemn  TBEpHOrO, KUAKOTO U Ta3000pa3HOTO  COCTOSHMH  BEIECTBA.
Kpucrannnueckue u amop¢Hble Tena

29 JIBukeHne vactull BemiecTBa. CBsi3b CKOPOCTH JBMKEHMSI YACTHIl C TEMIIEPaTypoOu.

' BpoyHoBckoe jBuKeHue, 1udPys3us

2.3 | CmauuBaHMe U KalUJUIIPHbIC SBICHUSL

2.4 | TemoBoe pacIIupeHUe U CKaTHe

2.5 | TemioBoe paBHOBECHE

26 Buytpennss sueprus. Pabota u teronepenadya kak criocoObl H3MEHEHUS! BHYTPEHHE!

' SHEPTHH

2.7 | Bunel Temonepenayn: TEIUIONPOBOIHOCTh, KOHBEKIIHS, U3TyYeHHE
HarpeBanue u oxnaxnenue ten. KonmudyecTBo TemnoThl. Y ienbHas TEIIOEMKOCTb:

5 o=am(ty-1)
3aKOH COXpaHEHHUs SHEPTUH B TEIUIOBBIX Ipolieccax. Y paBHEHHE TEIJIOBOro OajtaHca:

2.9 Ql "'Qz —'

2.10 | Hcnapenue u koHneHcauus. Vi3MeHeHHe BHYTPEHHEH SHEPIUU B MpOIecce UCTIapEeHUs

1 KoHzeHcaun. Kumnenne skuakocT. Y aeiabpHas TermioTta napoobpaszosanus: L = Q/m
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Brnaxxnocts Bo3ayxa

[InaBnenue u xkpucraumsanus. M3MeHeHre BHYTpEHHEH SHEPIrUU IIPU ILIABICHUU U
KPUCTAJIIN3aluu. Y IeNbHAs TEII0Ta IUIaBICHU:

212 0
- m
913 BuyTpeHHs sHEeprus cropaHus TOILUIMBA. Y IeibHAs TEIUIOTA CrOPaHus TOIUIMBA: ( =
' Q/m
2.14 | Tlpunuuns! paboTsl TeroBbIX aurareneid. KI1J| TennoBoro qeurarens
Ipaxmuueckue pabomoi
N3mepenue ynenbHOM TEIUIOEMKOCTH METAUIMYECKOro ILWIMHIAPA; KOJIM4ecTBa
TEIUIOTHI, MOJIYYEHHOTO BOJOW KOMHATHOH TemmepaTyphl (PUKCHPOBAHHON MAaccChl, B
515 | KOTOPYIO OmylIeH HarpeThli [WIMHAP; KOJWYECTBA TEIUIOTHI, OTAAHHOIO HArpeThiM
' LWIMHIPOM, IOCJIE OIyCKaHUsS €ro B BOJY KOMHATHOM TeMIEpaTypbl; OTHOCUTEIbHON
BJIQXKHOCTH BO3/YyXa; YAEJIbHON TEIUIOTHI IUIaBlieHUs Jbja. MccienoBanue n3mMeHeHus
TEMIepaTypbl BOAbl TPU PpA3IMYHBIX YCIOBUSX; SBJICHUS TEIUIOOOMEHA IpU
CMEUIMBAaHNUH XOJIOAHON U TOPSYEN BOJIBI; POLECCA UCTIAPEHUS
Qu3zuueckue sA671eHUs. 8 Npupode: TIOBEPXHOCTHOE HATSDKEHUE U KaNWIISIPHbIC SBICHUS
2.16 | B mpupojae, KpucTauibl B mpupoze, usnydenue ConHia, 3amep3aHue BOAOEMOB,
MoOpcKue Opu3bl; 00pazoBaHUE POCHI, TYMaHa, UHEs, CHera
Texnuueckue ycmpouicmea: KanwuApbl, NPUMEPbl HCIOJIb30BaHUS KPUCTAJUIOB,
2.17 | >KUIKOCTHBI TEPMOMETp, JAaTUUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUIEHUS IOMOB,
TUTPOMETPBI, ICUXPOMETP, NTapoBas TypOHHa, JBUTraTEIb BHYTPEHHETO CrOPaHUs
3 OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 | Dnexrpu3samus Tei. J[Ba BUA dICKTPUUSCKUX 3apsI0B
3.2 | BsaumogeiicTBue 3apsKeHHBIX Tel. 3akoH Kynona
3.3 | 3akoH coxXpaHECHHS JICKTPUUSCKOTO 3apsaa
3.4 Onextpuueckoe  nose.  HanpsokéHHocTh — snekTpuyeckoro  monsd.  I[IpuHnun
' CYNEPHO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaYECTBEHHOM YPOBHE)
35 Hocurenun  snexkrtpuueckux  3apsiioB.  [leiicTBue — ayeKTpUuyecKoro  mojis — Ha
' aNeKTpuyecKue 3apsiibl. [[pOBOJHUKY U TUANEKTPUKH
[TocTostHHBIN dnekTpudecKuid TOK. JleWcTBus snekTpuyeckoro Toka. Cuia Toka.
3.6 | Hanpsokenwe.
I =qg/t,U=A/Q
3.7 DIEKTpUYECKOE CONTPOTUBIIEHUE. Y IETBbHOE IJIEKTPUIECKOE COIPOTUBIICHHE:
' R =npl/S
3.8 3akon Oma s yuactka anektpudeckoi menu: | = U/R
ITocnenoBarenbHOE COEAUHEHNE TPOBOIHUKOB:
3.9

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




HapaJIJIeHLHOG COCAUHCHUC MPOBOJHUKOB paBHOTO COITPOTUBJICHUA:

U=U:I=1+I;R=2.
- - )

o

CmMeniaHHbIE COCANHCHUA ITPOBOJHHUKOB

3.10 | PabGora 1 MomHOCTb 31eKTprudeckoro Toka. A = Ult, P = Ul
3akon Jlxoyns — Jlenua:
3.11 0=1I 2 Rt
312 OmnbIT Opcrena. MarHuTHOE 10JI€ NPSIMOTO MPOBOJAHUKA C TOKOM. JIMHUM MarHUTHOM
' UHTYKIHH
3.13 | MarsauTtHOe 10JIe TOCTOSIHHOTO MarHuTa. B3anMoielicTBre MOCTOSITHHBIX MAarHUTOB
3.14 | ]leiicTBME MAarHUTHOTO IOJIsI HA MPOBOJHHUK C TOKOM
3.15 | Omnbitel @apanes. SBneHue snexkTpoMaruuTHoi unaykuun. [Ipasuno Jlenma
IIpaxmuueckue pabomoi
N3mepenue 3IeKTPHUUECKOTO COMPOTUBIEHHUS PE3UCTOPA; MOIIHOCTH 3JEKTPUUECKOTO
TOKa; pabOTHI AIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKAa, BO3HUKAIOIIETO B MPOBOJHUKE (PE3HCTOPHI,
316 JaMIIOYKa), OT HaMpPsDKEHUS HA KOHIIAX MPOBOJHHUKA; 3aBUCUMOCTH COMPOTUBIEHUS OT
' JUTMHBI TPOBOJIHUKA, TJIOIA/IU €T0 MOMEPEYHOr0 CEUEHUS U yIeIbHOTO COMPOTUBIICHHSL.
[IpoBepka mnpaBmia Uisi SJIEKTPUUYECKOTO HANPSDKEHUS MPHU  OCIEI0BATEIbHOM
COCIMHCHUH TPOBOJHMKOB; TIpaBWia JUIsi CHJIBI DJIEKTPUYECKOTO TOKa TpH
napajyuieIbHOM COEIMHEHUH TPOBOJHUKOB (PE3UCTOPHI U JITAMITOUKA)
Qu3zuueckue a61eHUsA 8 Npupode. STEKTPUUECKUE ABICHUS B aTMOc]epe, IEKTPUIECTBO
3.17 | KUBBIX OpPraHU3MOB, MATHUTHOE M0JIe 3eMJIH, Apeiid MOI0COB, POJIb MATHUTHOTO IOJIS
JUTSI )KM3HU Ha 3eMIie, TIOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: IEKTPOCKOI, aMIIEPMETpP, BOJBTMETP, PEOCTaT, CUETUMK
318 AJEKTPUYECKON  DHEPTrUU, DJIEKTPOOCBETHTENIbHBIE MPUOOPHI, HArpeBaTelbHbIE
' ANEKTPONPUOOPHl  (TIPUMEPHI), DIIEKTPUUYECKUE TMPEAOXPAHUTENN, DICKTPOMArHHT,
3JIEKTPOJIBUTAaTEh NOCTOSHHOIO TOKA, TeHEPATOP MOCTOSIHHOTO TOKa
3.19 | DOnexrpoMaraHuTHbIE BOJHBIL [1Ikana 37eKTpOMarHUTHBIX BOJTH
3.20 | JlyueBas mozens cBeTa. [IpsmonuHeitHOE pacipocTpaHeHHE CBETa
3.21 | 3axon otpakeHus cBeta. [lmockoe 3epkano
3.22 | Tlpenmomienue cBeta. 3aKOH MPEITOMIICHHS CBETA
3.23 | Jlucmepcus cBeta
3.4 JIunza. Xop nydeii B nuH3ze. PokycHOE paccTosiHue JAUH3bI. OnTHYecKas CUia JIUH3bI:
' D=1F
3.25 | T'mas kak onruueckas cuctema. OnTudecKkue mpuoOOpsI
326 IIpaxmuueckue pabomoi

H#HPar###113MepeHre onTHYeCKOi cuitbl coOMparowel TMH3bI; (POKYCHOTO pacCTOSHHS




coOuparoriel JTMH3BI (M0 CBOWMCTBY PaBEHCTBA Pa3MEpPOB MpeAMeTa U M300pakeHus,
KOTJIa TIPeIMET PaCIIOJIOKEH B IBOMHOM (poKyce), moKa3aTels MPeIOMIICHHS CTEKIIA.
#i#HPar###lccnenoBanie  CBOWCTBA M300pak€HUS, TOJIYYEHHOTO C  TIOMOIIBIO
coOuparolel JTUH3bI, U3MEHEHUs! (OKYCHOTO PACCTOSHUS JIBYX CIIO)KEHHBIX JIMH3;
3aBUCHMOCTH yIJIa MPEJIOMIICHHS CBETOBOrO Jiydya OT YyIjla HaJeHUs Ha TpaHHIIe
«BO3J1yX — CTEKJIO»

Dusuueckue s6neHus 8 npupode.‘ 3aTMCHU COJ'IHHa n .HYHBI, OBETa TCJ, OIITUYCCKUC

3.27
ABIICHUS B aTMocdepe (uBeT HeOa, pedpakius, pagyra, MUPax)
3.28 | Texnuueckue ycmpoticmea: OYKH, IEPUCKOIL, (OTOANIIAPAT, ONTUYECKHE CBETOBObI
4 KBAHTOBEBIE SABJIEHHWA
41 PanuoaktuBHOCT. Anb(a-, 6eTa-, ramma-u3nydenus. Peakiuu anbda-u 6era-pacnaaa
4.2 | Omsrtel Pesephopaa no paccestauto anbda-vactui. [lnanerapaas moaens aroma
4.3 CocraB atomHoro sjapa. M3orormsl
44 | Ilepuon nomypacnajia aTOMHBIX A€
4.5 | SnepHble peakuyuy. 3aKOHbI COXPAHEHUS 3aps1I0BOTO U MAaCCOBOI'O YHCEl
DQusuueckue a6nenus 6 npupode. €CTECTBEHHbIH PaJMOAKTUBHBIN (POH, KOCMUYECKHE
4.6 | Jyuu, palMOAKTUBHOE U3Jy4eHHUE IPUPOAHBIX MUHEPAJIOB, JEHCTBUE PaIMOAKTUBHBIX
U3y4eHUI Ha OPraHU3M YeJIOoBeKa
47 Texnuueckue ycmpouicmea: CIHEKTPOCKOIN, WHIMBUAYalIbHBIH JO3UMETp, Kamepa

BI/IJ'II)COHa, AACPHad SOHEPreTuKa




