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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usnke Ha ypoBHE OCHOBHOTO OOILET0 OOpa30BaHUs COCTaBIICHa Ha OCHOBE MOJIOKEHHUH U
TpeOOBaHMI K pe3yiabTaTaM OCBOSHHUS Ha YIIIyOJNEHHOM YPOBHE OCHOBHOW 00pa3oBaTeNhbHON MPOTpPaMMEI,
npencraBieHHeix B @I'OC OO0, a Takxke c¢ yuérom (emepanbHOW pabodeil mporpaMMbl BOCIUTAHHUA W
Konnenmmu npenogaBanns yaeOHOTO ipeamera «Du3nukay.

CopmepkaHre TmporpaMMbl MO (PU3WKE HANpPaBIEHO HA YAOBIETBOPEHHE IIOBBIMICHHBIX 3aIIPOCOB
00yJarommxcs, CTpeMSIMHuXCs K 0Ooiee TIyOOKOMY OCBOSHHIO (DM3WYECKHMX 3HAaHWH, W Ha (HOpMHpOBaHWE
€CTeCTBEHHO-HAYYHOH TPaMOTHOCTH oOOydwarommxcs. B mporpamMme 1mo ¢u3HMKe YYHTHIBAIOTCS BO3MOXKHOCTH
yaeOHoro nmpeamera B peanmzanuu TpedoBarnii PI'OC OO0 x mIaHUpyeMbIM JTHYHOCTHBIM U METapeIMETHBIM
pe3ynpTaTaM O0y4YeHHs], a TaKKe MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YI€OHBIX IIPEIMETOB Ha YPOBHE
OCHOBHOT'0 001IIeT0 00pa3oBaHMUs.

[IporpamMma mo (pu3mKe ycTaHaBIHMBAaeT paclpelneieHre yudeOHOro MaTepuana Mo roaaM oOydeHus (1o
KJIaccaMm), TpemaraeT MPUMEPHYIO IOCIEAOBATENBHOCTh H3y4YeHHs] TeM, OCHOBAaHHYI) Ha JIOTHKE DPa3BUTHSA
MPEIMETHOTO COJIEPXKAHUS U yUETE BO3PACTHBIX 0COOEHHOCTEH 00yUaroIIXCsl.

[Iporpamma mo ¢usmke pazpaboTaHa C LEIbIO OKa3aHUS METOAWYECKOW MOMOINW YYHTEIIO B CO3AaHUU
pabodeii mporpaMMbl IO y4eOHOMY TTPEIMETY.

du3uka SBIAETCS CHCTEMOOOPA3yIOIUM ISl €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB, TOCKOJIBKY
(m3nyecKkue 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB W SIBICHHUN, N3yYaeMBIX XHMHUEH, ONOIIOTHEH, acTpOHOMHEH U
(m3nyeckoii reorpadueil, BHOCHT BKJIaJI B €CTECTBEHHOHAYYHYIO KapTUHY MUPA, IPEIOCTABIISIET HAaNOoIIee ICHbIS
00pasIpl IpUMEHEHHsI HAyIHOTO METO/1a TIO3HAHUS, TO €CTh CrIoc0o0a MOMYYeHHS JOCTOBEPHBIX 3HAHUA O MHPE.

OpHa W3 TaBHBIX 337ad (pU3MUECKOTO 00pa3oBaHHA B CTPYKType OOIIero oOpa3oBaHUS COCTOUT B
(hopMHPOBaHUY €CTECTBEHHO-HAYYHOH IPaMOTHOCTH U MHTEpEca K HayKe Y 00yJaromixcsl.

Uzyuenne ¢usnkn Ha yrayOn€HHOM YpOBHE TMpEArojiaracT YBEPEHHOE BIAJICHUE —CIIETYIOIIMU
KOMIICTCHTHOCTAMU, XapaKTCPUIYIOIINMU €CTCCTBEHHOHAYYHYIO I'PaMOTHOCTD!:

Hay4YHO OOBSACHSTH SIBJICHUS;

OLICHUBATh U ITIOHUMATh 0COOEHHOCTH HAaY4YHOI'O UCCJICAOBAHMA;

HUHTCPIPETUPOBATH JAHHBIC U UCIIOJIB30BATh HAYYHBIC JJOKA3aTCJIbCTBA JJId IMOJTYUYCHUA BBIBOAOB.

Henmn wusyuenuss Gu3Mku Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHusi ompenencHsl B Konmernmyn
npenojaBanus yueOHoro mnpeamera «Dusnmka» B o0pa3oBaresbHBIX oOpranmu3anusx Poccuiickoit deneparuu,
peanu3ylonx OCHOBHBIE —00IIeo0pa3oBaTeibHble POTpaMMbl, yTBEPKACHHOW pemneHuem Kosmeruu
MunucrepcTBa npocselienus Poccutickoit deneparuu (mpotokosn ot 3 pekadpst 2019 r. Ne [TK-48H).

Henun n3yvenus pusnku Ha yriryOJIEHHOM yPOBHE:

pa3BUTHE HWHTEpeca M CTpEeMJIEHHS OOydYalomMXcsi K HAaydHOMY HW3YYEHHUIO TNPHUPOABI, pPa3BUTHE WX
HUHTCIIJICKTYAJIbHBIX U TBOPUCCKUX CHOCO6HOCT€I>‘I;

pasBUTHE TIPEJACTABJICHHA O HAyYHOM METOJie TO03HaHWS W (OPMUPOBAHHE UCCIEIOBATEIHLCKOTO
OTHOLICHUSA K OKPYKAIOIIUM ABJICHUAM,

(dbopMHUpOBaHHE HAYYHOI'O MHPOBO33PEHUS KaK pe3ysibTara H3y4eHHs OCHOB CTPOCHHSI MaTepud U
(dyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

(dhopMupoBaHHE YMEHUH NPUMEHATh (PU3MUYSCKUE 3HAHUS W HAy4HbBIC J0Ka3aTeabCTBa IS OOBSCHEHHUS
OKPYKaIOILLUX SIBICHMIA;

(dhopMHpOBaHUE TIPEJICTABICHUNA O POJM (UIUKHU JJIsi Pa3BUTHUS JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TCXHOJIOTHiA;

pa3BUTHE MPEICTABICHUI 0 BOBMOXKHBIX cepax Oyaymiell mpoecCHOHAIBHON JesITENbHOCTH, CBSI3aHHOM
¢ ¢u3HUKOH, MOATrOTOBKA K JalbHeHIeMy 00y4eHHIO B 3TOM HalpaBlCHHUN;

(hopMHpOBaHHE TOTOBHOCTH K JalbHEHIIEMYy H3Y4YeHHIO (U3UKH Ha YriIyOJIEHHOM YpPOBHE B paMKax
COOTBETCTBYIOIINX NMpoduieil 00ydeHusI Ha YPOBHE CPETHETO 00IIero oOpa3oBaHMUsL.

HocTmwxeHne »THX Ueledl mporpamMmbl 1Mo (HU3MKE Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
o0ecrieynBaeTCs PEICHUEM CIIEAYIONINX 3a1au:



npuoOpeTeHre  3HaHWM O  JUCKPETHOM  CTPOCHHHM  BEIIECTBA, MEXAHMUYCCKHX,  TEIJIOBBIX,
3JIEKTPOMATHUTHBIX W KBAHTOBBIX SBJICHUSX;

npuoOpeTeHre YMEHUI aHamM3UpOBaTh M OOBACHATH (PU3MYECKHME SIBJICHHSA HA OCHOBE H3YUYCHHBIX
(U3NIECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHUE METOIOB PEIICHUS PACUETHBIX M KAYeCTBEHHBIX 3a/1a4, TPSOYIOIIUX CO3JaHMs M MCIIOJIb30BaHUS
(bu3nUeCKuX MOJIeICH, BKITIOYast TBOPUECKHE U TIPAKTHKO-OPHUEHTUPOBAHHBIC 3a/1a4H;

pasBUTHE HCCICIOBATEILCKAX YMEHHI: HAOMIOAaTh SBICHUS W H3MEPATh (U3UUECKUE BEITHYUHEI,
BBIIBUTATh THUIOTE3BI M MPEIarath 3KCIEPUMEHTATbHBIE CHOCOOBI MX MPOBEPKH, MIAHHUPOBATH M MPOBOIUTH
OTIBITHI, IKCIIEPUMEHTAIBHBIC UCCIICIOBAHUS, aHATM3UPOBATH MOJYUYCHHBIC JaHHbBIC U ICIATh BHIBOIH;

OcBOcHHE TPHUEMOB paboThl ¢ MHPOpManuerd (U3NUECKOro coAep)KaHus, BKIOYas HHPOPMALHUIO O
COBPEMEHHBIX JOCTHXECHUAX (DU3UKH, HHTEPIPETAIMS U KPUTHUECKOE OICHUBAHUE HHPOPMAITUH;

3HAKOMCTBO €O chepaMu NpoheCCHOHAIBLHOM NIEATENIbHOCTH, CBA3aHHBIMU C (DU3UKOH, U COBPEMECHHBIMH
TCXHOJIOTHUAMH, OCHOBAHHBIMHU Ha JOCTHXKCHUAX (1)I/I3I/I‘ICCKOI\/'I HayKH.

Ha w3ydyenue ¢usuku (yriayOJI€HHBIM YPOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS OTBOIUTCS
340 yacoB: B 7 kinacce — 102 yaca (3 yaca B Henenmo), B 8 kiacce — 102 gaca (3 vaca B Hezeno), B 9 kinacce — 136
4acoB (4 yaca B HEJIEINIO).



COJEP)KAHUE OBYYEHUSA

7 KJIACC

Pa3nen 1. ®u3uka u eé poJib B MO3HAHUH OKPY KAIOLIEro MUpPA.

Ou3nka — HayKa O mpupone. SIBIEHUS TPHUPOABI (DIEMEHTHI COAEP)KaHUs, BKIOYAIOIINE
MEXKITpeMETHBIE CBsI3N). PU3NUEcKue SBICHUS: MEXaHHYECKHE, TEIJIOBbIC, AIEKTPUIECKHUE, MArHUTHBIE,
CBETOBBIC, 3BYKOBBIE.

Ousnueckre BenuunHbl. PazmepHocTs. Enunnier pusnyecknx BeanynH. M3Mepenue Gu3ndeckux
BennyuH. OTanoHbl. Pusmueckue npubopsl. Llena nemenus. llorpemHocTs w3Mepenwid. [Ipasuia
Oe3omacHOro Tpyaa mpu pabdore ¢ n1adbopaTOpHbIM 000pyJdOBaHMEM. MexXayHapoAHas CHCTEMa CIUHHILI.
[lepeBon BHECHCTEMHBIX eAWHUIL B enuHUIB CH.

Kak ¢usmka u apyrue ecTecTBEHHbIE HAYKH H3Yy4aloT Mpupoay. EcTecTBeHHO-Hay4HBIH METOX
MO3HAHUS: HAOIIOJCHUE, IMMOCTAHOBKA HAYYHOTO BOMNPOCA, BBIABIDKCHHE THIIOTE3, IKCIIEPHMEHT 10
MPOBEpKE TUTIOTE3, 00BsICHEHHE HabmogaeMoro seieHus. Onucanue GU3NIECKUX SBICHUI C TTIOMOUIBIO
MOJEIIEH.

Hemoncmpayuu.

MCXHHI/I‘-ICCKI/IC, TCIJIOBBIC, SJICKTPUICCKUEC, MAaI'HUTHBIC, CBETOBLIC, 3BYKOBBIC ABJICHUA.

Ousnueckre TpruOOPHI U MPOoIeIypa MPSIMBIX K3MEPEHUH aHAIOTOBBIM U ITU(QPOBBIM IPUOOPOM.

Jlabopamopnuie pabomot u onvinol.

Onpe/ieieHre IEHBI IEICHHUS Kbl H3MEPUTEIHLHOIO Iprbopa.

N3mepeHne pacCTOSIHUM.

Nsmepenne mnomaau u 00béMa. MeTo majaeTKy.

N3mepeHne BpeMeHH!.

N3mepenne o0bEMa KUAKOCTH U TBEPIOTO TeNa.

Omnpenenenre pa3MepoB MalbIX Tel. MeToa psioB.

[IpoBenenne wucciemoBaHus MO TPOBEPKE THUIIOTE3BI: JAIBHOCTH IOJIETA IIAPHKA, IYIICHHOTO
TOPU30HTAIBLHO, TEM OOJIbIIE, YeM OOJIBIIE BHICOTA ITYCKA.

Pasnen 2. IleppoHadyasnbHble CBeIeHUSI O CTPOCHUH BelleCTBA.

CrpoeHue BelIecTBa: aTOMBl M MOJIEKYJBI, WX pa3Mepbl B Macchl. OTIBITHI, JOKa3bIBAIOIINE
JIUCKPETHOE CTPOSHUE BEIECTBRA.

JBmxenne yactull BeniectBa. CBsA3b CKOPOCTH JBW)KEHHUS YACTHII C TeMIlepaTypoil. bpoyHoBckoe
nemxenne. Jnddysus. BzanmonelicTBie yacTHIl BENIECTBA: IPUTSKEHNUE U OTTAIIKWBaHUE.

ArperaTHple COCTOSHHSI BEILECTBA: CTPOEHHE Ta30B, KUAKOCTEH M TBEPABIX (KPHUCTAIIIMYECKHX )
Ten. B3auMocCBs3p MeXIy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSIHMSX W WX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJBI.

emoncmpayuu.

Habmonenue 6poyHOBCKOTO ABMKEHHS.

Habmonenune auddysum.

HaGnronenue siBiieHu, 00BACHSIIONIMXCS TPUTSHKEHUEM HITH OTTAIKMBAHUEM YaCTHI] BEIECTBA.

Jlabopamopnsie pabomost u onvimol.

OneHka AuaMeTpa aToMa METOJIOM PAAOB (C HCIoNb30BaHUeM (oTorpaduii).

OnbITH 10 HAOMIOACHUIO TEIUIOBOTO PaCIIUPEHHS T'a30B.

OnBITHI 110 OOHAPYKEHUIO TSHCTBUS CHII MOJICKYISPHOTO MPUTSHKESHUS.

Pa3nen 3. /IBu:keHue U B3auMo/elicTBHE TeJl.

Mexanudeckoe nBmwxeHue. IlyTh u nepemenieHue. PaBHOMEpHOE W HEPaBHOMEPHOE JABUIKEHHUE.
CroOomHOE MaJeHUe Kak MpUMeEp HepaBHOMEPHOTO MBIKEHUs Tell. CkopocTb. CpemHsisi CKOPOCTh TPH
HEPaBHOMEPHOM JBIKEHHUN. PacuéT myTH u BpeMeHH JBMKEHUS.

I'padukr  3aBUCHMOCTEH  BEJIMYWH, OINUCHIBAOIIMX  ABMKeHHe. OOIMe TMOoHATHS 00
OTHOCHUTENFHOCTH IBIKeHHsI. CII0’KeHHe CKOPOCTEH [T TEl, ABIKYIUXCA MapauIeIbHO.



SlBnenue uHepuuu. 3aKOH MHEpUHH. B3aumoaeicTBUe Ten Kak MpUYMHA U3MEHEHHS CKOPOCTU
JBIDKEHUA Tell. Macca Kak Mepa MHEPTHOCTHU Tejla B OCTYNAaTeIbHOM JABIKEHUH. [1TOTHOCTH BelecTBa.
CBsi3p IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B eAuHHMIE 0o0béMa BemecTBa. CMECHM U CIUIaBHI
[ToBepxHOCTHAs U IMHEWHAS [IJIOTHOCTb.

Cuna Kak XapakTepucTuka B3aumojeicTBusa Ten. Cuiia ynpyroctd u 3akoH ['yka. M3mepenue
CHJIBl C TIOMOIIBIO JAMHAMOMETpa. SIBIeHuEe TAroTeHus W cuia TspkecTn. Cuila TSDKECTH Ha JPYTUX
miaHetax. Bec Tema. Heecomocts. CroxeHue CUJ, HAMPaBICHHBIX IO OJHOM  MPSMOIA.
PaBuonetictByromas cui. Cuna TpeHus. TpeHue CKONBKEHUS U TPEeHHUE TTOKOsI, BA3Koe TpeHue. TpeHue B
MPUPOJC U TEXHUKE.

Hemoncmpayuu.

HaGroienue MexaHHYECKOTO IBUKCHHUS TEJa.

N3mepenne ckopocTu MPSIMOIMHEUHOTO ABUKCHHUS.

HaGmroneHue siBjicHUS. HHEPIINU.

HaGmroneHre n3aMeHeHus: CKOPOCTH TPH B3aUMOJICHCTBHH TEJI.

CpaBHEHHE MaccC 10 B3aUMOJICHCTBHUIO TETI.

CrnosxeHue cujl, HalpaBJIeHHBIX 10 OAHOM MPSAMOM.

Jlabopamopnuie pabomot u onvinol.

OrmpezeneHne CKOPOCTH PAaBHOMEPHOT'O JBIKEHUS (IIIapUKa B )KUIKOCTH, MOJICTH dJIEKTPUICCKOTO
aBTOMOOWJIS M TaK JaJiee).

Omnpe/ieNieHre CpeHel CKOPOCTH CKOJIBXKEHHsI OpyCKa MU IIapHKa 110 HAKJIOHHOH IIOCKOCTH.

OmnpeneneHre IOTHOCTH TBEPIOTO Tea.

OnbITH, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh  pacTsDKEHHUS  (JeopMmamuu) TMPYXKHUHBI  OT
TIPHUIIOKEHHON CHITBL.

OnBITHI, JEMOHCTPUPYIONINE 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBKEHHS OT CHIJIBI JIaBJICHHS W
XapakTepa COTPUKACAIOIINXCS TIOBEPXHOCTEH.

Pasnen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3os.

Hasnenne. Cuna naBnenusi. CriocoObl YMEHBINICHHS M yBEIMYCHUs NaBleHus. JlaBneHue rasa.
3aBUCHMOCTh JaBIICHUS Tra3za OT 00héMa W Temrieparyphl. llepegaua naBieHuss TBEPABIMH TEIIaMH,
KUAKOCTSAMU ¥ razamu. 3akoH [lackans. [ITHeBMaTu4eckne MallIvHBL.

3aBUCHMOCTh JaBJICHHS JKUAKOCTH OT TIyOWHBI TMOTpyXeHws. [HapocTaTmdecKuil mapaiokc.
CooOmaromuecss cocyapl. ['mapaBiudeckne MeXaHW3Mbl. lcmoibp3oBaHWE BBICOKUX JIABJICHHWN B
COBPEMEHHBIX TEXHOJIOTHAX. Y CTPOHCTBO BOIOTIPOBO/IA.

AtMmocdepa 3emnu u atmocdepHoe aapieHue. [IpuarHbBI CyliecTBOBaHUs BO3IYIITHON 00O0I0UYKH
3emmu. OmbiT Toppuuermnmu. M3mepeHune atmochepHOro mJaBiieHUs. 3aBUCUMOCTh aTMOC(hepHOro
JTABJICHHUS OT BBICOTHI HAJI ypoBHEM Mops. [IpuOopsl aiist u3mepeHus: aTMOChEpPHOTO TaBICHHS.

JlelicTBre ®KUIKOCTH M Ta3a Ha MOTPYyXKEHHOE B HUX TeNo. BeITankuparomnias (apxuMmenoBa) CUia.
3akoH Apxumena. YCJIOBHE BO3HHUKHOBEHHS BBITAIKHBAIOIICH (apXUMENIOBOW) CHIIBI, IOATEKAHUE.
IInaBanue Ten. Bo3gyxomnaBanue.

Jemoncmpayuu.

3aBUCUMOCTH TaBIICHUS T'a3a OT TeMITePaTypPhI.

Ilepenava maBineHUS )KUAKOCTHIO M TA30M.

Coobmaromuecs CoCyIbI.

TI'mppasnnyeckuii npecc.

[IposiBnenune aeicTBES aTMOC(EPHOrO AaBICHUS.

Cudon.

3aBUCUMOCTh BBITAIKUBAIONIEH CHIBI OT 00BEMa MOTPY)KEHHOW B JKHIKOCTh YacTH Tela |
TUIOTHOCTH JKHAIKOCTH.

PaBeHCTBO BBITAIKHUBAIOLIEH CHIIBI BECY BEITECHEHHOU KUAKOCTH.

VYcnoBrue TuTaBaHWs TeN: IUTaBaHWE WIIM TOTPY)KEHHE Tell B 3aBUCHMOCTH OT COOTHOIICHHS
TUTOTHOCTEH TeJa 1 )KUIKOCTH.



Jlabopamopnsie pabomout u onvimol.

HccnenoBanne 3aBUCUMOCTH Beca Tesla B BOJIe OT 00bEMa Morpy>KEHHOM B )KHKOCTh YacTH TeJa.

Onpenenenre BBITAIKUBAIOIIEH CHIIBL, AEMCTBYIOIIEN Ha TEJI0, MOrPY>KEHHOE B )KUJKOCTD.

IIpoBepka HE3aBHCUMOCTHU BBITAJIKHUBAIOLIEH CHIIBL, JEHCTBYIOLIEH Ha TEIO B )KUJIKOCTH, OT Macchl
Tena.

OnbITEI, IEMOHCTPUPYIOIINE 3aBUCHUMOCTH BBITAJKUBAIOLIEH CHIIBI, JEHUCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT 00BEMa OTrpy>KEHHON B KUAKOCTD YaCTH TeJla M OT TNIOTHOCTH KHUIKOCTH.

KonctpynpoBanue apeomeTpa WM  KOHCTPYMPOBAaHHE JIOAKM M OIpeleneHue  eé
IPY30I0AbEMHOCTH.

Paznen 5. Padota u MOIIHOCTB. DHeprus.

Mexanunueckasi padoTa IS CHJI, HalpaBJIECHHBIX BAOJIb JIMHUH TiepeMeneHns. MOIIHOCTb.

[TpocThie MeXaHWU3MBI: pbIYar, BOPOT, OJOK, MOJKMCHACT, HAKIOHHAS IJIOCKOCTh, HOXHUYHBIN
MexaHnu3M. MomeHT cuiibl. PaBHoBecue peiuara. [IpaBuino momeHToB. [IpruMeHeHre npaBuia paBHOBECHUS
pbldara K 0J10Kky. «3onotoe nmpaBuino» mexaHuku. KIIJ mpocTeix MexaHu3moB. [IpocTeie MeXaHU3MBI B
OBITY, TEXHUKE, )KUBBIX OPraHU3MaX.

Mexanndeckas sHeprus. KuneTnueckas U moTeHUManbHas sHeprus. [IpeBpaienue ogHoro Buaa
MEeXaHW4YeCKOW PHEPIUH B APYroi. 3aKOH COXpaHEHUs U MPEBPAICHNs JHEPTUH B MEXaHUKE.

Hemoncmpayuu.

ITpumMeps! MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomost u onvimol.

HccnenoBanue yclioBUid paBHOBECHS pblyara.

N3mepenne KIIJ[ HaKJIIOHHON MJIOCKOCTH.

Nzydenune nmpaBuina peryara Jjisi IOABMKHOTO M HETIOIBHYKHOTO OJIOKOB.

Omnpenenernne KI1J[ moaBmkHOTO U HETIOABMIKHOTO OJIOKA.

Omnpenenenne padOThI CHITBI YIPYTOCTH MIPH MOIBEME TPY30B MPH ITOMOIIH ITOABIKHOTO OJIOKA.

N3yuyenue 3akoHa COXpaHEHUS] MEXaHUYECKON YHEPrUH.

8 KJIACC

Pa3nen 6. TenJioBble siBJIeHHS.

OCHOBHBIE TOJOXEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHUs BemlecTBa. Macca u
pa3Mepbl aTOMOB H MOJIEKYyJd. ONBIThl, MNOATBEPXKIAIOLIME OCHOBHBIE IOJIOXKEHUS MOJEKYISPHO-
KHHETUYECKOH TEOpHUHU.

Mopenu TBEPAOTO, KXUAKOTO W Ta3000pa3HOrO COCTOSIHMK BemiecTBa. Kpucramindyeckue u
amop¢ueie Tena. ['padeH — HOBBIM MaTepuan i HOBBIX TEXHOJOTHH. TEXHOJNOTHH TMOIydeHUs
WCKYCCTBEHHBIX anMa30oB. OOBsSCHEHNE CBOMCTB ra3oB, JKUAKOCTEH U TBEPABIX TEJI HA OCHOBE IMOJIOKECHUN
MOJIEKYJIIPHO-KMHETHUECKOU Teopuu. IloBepXHOCTHOE HATSXKEHUE, CMayuBaHUE, KAaIWLISIPHBIC SIBJICHUS.
TemmoBoe pacuiupeHne u ckatue. 3aBUCUMOCTh JIaBJICHHS Ta3a OT 00bEMa, TeMITEPaTyphI.

Temmneparypa. CBA3b TeMIEpaTypbl CO CpeqHEH KUHETUYECKON 3HEPrueil TEMJIOBOrO ABUXKECHUS
yacTull. TemnepaTypHbI€ IIKAJIbL.

Bayrpennss sHeprus. CriocoObl U3MEHEHUS] BHYTPEHHEW SHEPruu: TEIUIoNepeaya U COBEpIICHNE
paboTel. Busl Termionepenayn: TEILIONPOBOAHOCTh, KOHBEKIHS, M3NydeHHe. BuIbl Terionepenadn B
npupoJie U TexHuke. HeoOpaTuMOoCTh TETUIOBBIX MPOIIECCOB.

KonudaecTBo TemnoThl. Y aenbHas TEIUIOEMKOCTD BellecTBa. TermIo00MeH U TEIIOBOE paBHOBECHE.
3akon HetoToHa-Puxmana. YpaBHeHHE TEIUIOBOTO OasiaHca.

IInaBneHne ™ OTBEepICBaHWE KPUCTALIMYCCKUX BEIIECTB. YIENbHAsS TEIUIOTa IUIABIICHUA.
ITapooOpazoBanne u KoHaeHcamws. Mcmapenwme. Kumenue. YaempHas TeIioTa IMapooOpa3oBaHUS.
3aBUCUMOCTH TEMIIEPATYPHI KHIICHHUSI OT aTMOC(EPHOTO NaBicHUs. HachIeHHbIH 1 HEeHACHIIIICHHBIN TIap.
BrnaxuocTs Bo3myxa.

DHeprus TOINBA. Y AeNbHAS TEIUIOTa CTOPAHWS.



[Ipunnmmer padoter TerioBkix asurareneid. KI1/1 TemnoBoro asuratens. TemioBble BUTATENH U
3allldTa OKPYXKarole cpeibl. TeraoBbie MOTEPU B TEIUIOCETSIX.

3aKOH COXPAHEHHS U MPEBPAILICHUS SHEPTUH B MEXaHUYECKUX U TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

HaGronenue OpOyHOBCKOTO JIBHKCHUSL.

Hab6mronenue muddysum.

HaGnroienue siBiieHUH MOBEPXHOCTHOTO HATSHKCHUS, CMAYUBAHUS U KAITMJUIPHBIX SBICHUM.

HaGunroieHue TerioBoro paciiupeHus Tel.

W3mMenenue naBieHus ra3a npu U3MCHEHUU 00bEMA U HATPEBAHUY WIIN OXJIAXKICHUU.

[IpaBuia u3MepeHus: TeMIepaTyphl.

Bunae! rennonepenaymn.

OxJtaxIeHUe PU COBEPILICHUH PabOTHI.

Harpesanue npu coBepiieHUH pabOThl BHEITHUMHE CHITAMU.

CpaBHEHHE TEIIOEMKOCTEH Pa3TUYHBIX BEIICCTB.

HaOmroneHue kumeHusl.

HaGimroieHre mocTosHCTBA TeMIIEPaTyPhl IPU TUTABJICHHH.

Mopenu TEeIIOBEIX ABUTATEIIEH.

Jlabopamopnuie pabomost u onvimol.

OMBITHI 110 OOHAPYKESHHUIO TSHCTBUS CHJI MOJICKYJISIPHOTO MPUTSHKEHUS.

OnBITHI 110 BBIPAIIUBAHUIO KPUCTAIJIOB ITOBAPEHHOM COJIM UJTH caxapa.

W3mepenne TemmnepaTypsl Py TOMOIIHN )XHIKOCTHOTO TEPMOMETpPA U TaTYHKa TEMIEPaTypPhI.

OnBITHI 110 HAOIOIEHUIO TETTIOBOTO PACIIMPEHSI TA30B, KUAKOCTEH U TBEP/IBIX TEII.

Omnpe/eneHre naBIeHUs BO3yXa B OaJIOHE HIMPHIIA.

HccnenoBanne 3aBUCHMOCTH TaBIEHUS BO3TyXa OT ero 00bEMa 1 TeMIepaTyphl.

[IpoBepka rumoTe3sl TMHEHHON 3aBUCHUMOCTH JJIMHBI CTOJIOWKA KUIKOCTH B TEPMOMETPUIECKOH
TpYOKe OT TeMITepaTypsbl.

HaGOmronenne w3MeHeHHsT BHYTPEHHEW SHEPTHH Tela B pe3ylbTaTe TeIuionepeaadd M paboThl
BHEIIHHUX CHJI.

HccnenoBanue siBiIeHNS TEMIOOOMEHA TP CMENIMBAHUHU XOJIOHOM U TOPsiYEi BOJIBI.

OnpefeneHne KOJIMYECTBA TEIUIOTHI, IOMYYEHHOTO BOAOW MPH TEIUIOOOMEHE C HarpeThiM
METAITMYECKUM IHITHHAPOM.

Omnpe/eneHre MOIITHOCTH TEIUIOBBIX TOTEPh (3akoH HproToHa-Puxmana).

Omnpenenenre yaelIbHOW TEIIOEMKOCTH BEIIECTRA.

HUccnenosanue npoiiecca UCTIAPEHUS.

OrnpezaeneHre OTHOCUTEIBHON BIAXKHOCTH BO3yXa.

OrnpeneneHue yIeabHON TEIIOTHI IUIABJICHUS JIbJA.

Pa3nen 7. DnekTpruyecKkue  MATHUTHBIE SIBJICHUSI.

Onektpuzanus Ten. JBa poga aneKTpUuecKuXx 3apsinoB. BzanMoaeiicTBue 3apsyKeHHBIX Tell. 3aKOH
Kymnona.

OnekTpudyeckoe moje. Hampsk€HHOCTh dIeKTpHYecKoro Moy, [IpuHIMI — Cymepro3uInu
JIEKTPUIECKHX T0JIeH (Ha KaueCTBEHHOM ypPOBHE).

Hocurenn snekTpuUecKux 3apsioB. DJIEMEHTApPHBIA 3JeKTpudeckuil 3apsia. CTpoeHue aroma.
TIpoBOTHUKY, TUAICKTPUKH U TIOTYIPOBOHUKH. 3aKOH COXPAHEHUS JIIEKTPUUECKOTO 3apsia.

DNEKTpUYECKUI TOK. YCIOBHS CYIIECTBOBAHUS AJIEKTPHUECKOTO TOKA. MICTOYHHMKHM TOCTOSHHOTO
TOKa. JIeHCTBHUS 3JEKTPHUYECKOrO TOKa (TETUIOBOE, XMMHYECKOE, MAarHUTHOE). DJIEKTPUYECKHH TOK B
MeTaax, JKUAKOCTSAX U ra3ax.

OnexTpuyeckas 1enb. Cria Toka. DIeKTpHIecKoe HapsHDKeHne. AMIEpMeTp B BOJIBTMETP B LIETH
MOCTOSTHHOTO TOKa. COMPOTHBIIEHUE MTPOBOJIHMKA. Y IEIBHOE COTPOTHBIICHHUE BemecTBa. 3akoH OMa s
ydgactka wenu. IlocnmemoBaTensHOE U MapajielbHOE coeAnHeHue mpoBonHukoB. JJIC B menn



MOCTOSIHHOTO TOKa. 3akoH Oma s monHo# nenu. [Ipasuna Kupxroda. Pacuér npocTsix anekTpruuecKux
neneil. HemuHelHbIEe 3JIEMEHTHI.

PaGota m MOUIHOCTH 3JEKTpUUYECKOro Toka. 3akoH [Ixoyms-JleHma. DnexkTpuueckue LENH H
NOTPeOHUTENHN dIEKTPUIECKON 3Heprun B ObITY. KopoTkoe 3aMbikaHue.

IlocTrossHHBIe MarHuThL. B3ammozeiicTBue MOCTOSHHBIX MarHUTOB. MaruutHoe moisie. MaruutHoe
noJsie 3eMJIM U €ro 3HaueHue JUIsl >ku3HM Ha 3emutie. OnbIT DpcTtena. MarHuTHOE Mojie AIEKTPUUECKOTo
Toka. OmbeiT Ammnepa. IlpuMeHeHHe 3JIEKTpOMarHUTOB B TEeXHHUKE. [leficTBHE MarHMTHOrO TOJS Ha
MPOBOJHUK ¢ TokoM. Cuiia AMnepa U omnpefiefieHne e€ HalpaBlIeHUs. DJIEKTPOJBUraTeNb MOCTOSHHOTO
TOKa. Mcronp30BaHue 37eKTpoABUraTeNe B TEXHUUECKUX YCTPOUCTBAX U Ha TPaHCIIOPTE.

Oneitel @apanes. SABnaeHue 3nekTpoMarnuTHON uHAYKIUH. [IpaBuno Jlenna. DnekTporeneparop.
CriocoObl TOMYYeHUsS] 3MEKTPUYECKON SHEpruu. DIEKTPOCTAHLIMU Ha BO30OHOBISIEMBIX HCTOYHHKAX
SHEPIruu. DKOJIOTHYEeCKHE MPOOIEMBI SHEPTeTUKHU. TOIUIMBHBIE 3JIEMEHTHI M 3JIEKTPOMOOIIH.

Hemoncmpayuu.

DneKTpu3amus Tell.

JIBa posia a5eKTpHUUeCcKUX 3apsA0B U B3aUMOJIECHCTBUE 3apsSKEHHBIX TEIl.

YeTpoicTBO U AEMCTBUE BIIEKTPOCKOIIA.

OneKTpocTaTuyecKas HHIYKIIHSL.

3aKOH COXPAaHEHUS DIIEKTPUUECKUX 3apSAI0B.

MogenupoBaHue CHIIOBBIX JIMHUH AJIEKTPUIECKOTO MOJIS ¢ TOMOIIBIO OYMa)KHBIX CYJITaHOB.

IIpOBOTHUKY U JUAIEKTPUKHU.

W cTOYHHMKY TOCTOSIHHOT'O TOKA.

JeicTBUS 3IEKTPUUECKOrO TOKA.

DIIEKTPUYECKUN TOK B )KUIKOCTH.

I"a30BBIit pa3psia.

W3mepeHne cuibl TOKa aMIEPMETPOM.

N3mepeHne 31eKTpUUecKOro HapsHKeHUsT BOJIBTMETPOM.

Peocrat 1 MarasuH conpoTHUBICHUN.

BzaumMopeiicTBuE TOCTOSIHHBIX MArHUTOB.

MogenupoBaHue HEBO3MOXKHOCTHU PA3ACIICHUS [TOJIIOCOB MATHUTA.

MogenupoBaHUE MArHUTHBIX MOJIEH MOCTOSIHHBIX MATHUTOB.

OmneIT Opcrena.

MarsuTHOE 1osie Toka. DIEKTPOMArHuT.

JelicTBrEe MarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

ONEeKTPOABUTaTENb MOCTOSIHHOTO TOKA.

OneiTel Dapajes.

ONEeKTpOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomost u onvimol.

OnbITH 10 HAOMIOACHUIO MEKTPU3ALNH TEJI IPU CONPUKOCHOBEHUH U MHIYKLIUEH.

HccnenoBanue aeicTBUS IIEKTPUUECKOrO MOJISI HA TIPOBOJHUKHU M JUJIEKTPUKH.

COopka 1 UCTIBITAaHHUE HIIEKTPHYECKOI 1EMH TTOCTOSHHOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHIJIBI TOKA, MPOTEKAIOIIET0 Yepe3 PEe3UCTOp, OT HAIpsDKEHUS Ha
PE3UCTOPE U COTIPOTUBIICHUS PE3UCTOPA.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JJIEKTPUIECKOTO COMPOTHBICHUS MPOBOAHHUKA OT €T0
JUTMHBL, TUIOLAAU ITONIEPEYHOT0 CEYCHHS U MaTepUana.

Omnpenenenre yaeabHOTO COMPOTURIICHHS TPOBOAHHKA.

IIpoBepka mnpaBuia CIOKEHMS HaNpsDKEHUM MpPU  [OCIEIOBAaTENbHOM COCIMHEHUU JIBYX
PE3UCTOPOB.

IIpoBepka npaBuiia 11l CUJIbl TOKA ITPU NAapalIEIbHOM COSUHEHUU PE3UCTOPOB.

Omnpenenenne J/[C u BHYTpEeHHETO CONPOTHBIICHHUSI HCTOYHHUKA TOKA.

IIpoBepka mpaBun Kupxroda.



IIpoBepxka BeImonHeHUs 3akoHa OMa 1Sl HOJTHOU LETH.

N3ydeHne BOJIBTAMIEPHBIX XapPaKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB (JIAMITbI HAKAJUBAaHUS WU
MOJIYIIPOBOJHUKOBOTO AUOA).

OmnpeneneHre padOThI ANMEKTPUISCKOTO TOKA, HIIYIIETO YepPe3 PE3UCTOpP.

OrnpezeneHre MOIIHOCTH 3JIEKTPUUECKOTO TOKA, BBIJICISIEMON Ha PE3UCTOPE.

Onpenenenue KIIJ] narpesarensi.

HccnenoBanre MarHiTHOTO B3aMMOJICHCTBHUS MTOCTOSHHBIX MarHUTOB.

N3ydeHne MarHuTHOTO TOJIS IOCTOSIHHBIX MAarHUTOB TIPU WX OOBEAMHEHUH U Pa3iCICHUH.,

UccnenoBanue qeHCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OIBITHL, AEMOHCTPUPYIOIIKE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KaTYIIKK C TOKOM M MarHuTa OT
CHWJIBI M HAITPABJICHUS TOKA B KaTYIIKE M OT HATMYUS (OTCYTCTBHS) CEpJICYHUKA B KATYIIIKE.

N3yuyenune neiicTBUsI MAarHUTHOTO TOJISL HA TPOBOAHUK C TOKOM.

Konctpyupopanue u u3ydeHue padoThI JISKTPOABUTATEIIS.

Nzmepenune KII/] anexTpoaBUraTebHON yCTaHOBKH.

ONBITEL MO HUCCIEAOBAHUIO SIBICHHS 3JICKTPOMArHUTHOW WHAYKIIMH: UCCICIOBaHHE H3MCHEHUM
3HAUCHUS Y HAIIPABJICHUS HHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJICHHS.

MexaHnndeckoe aBrkeHue. MatepuanbHas Touka. CriocoObl OMMMCaHUsI MEXaHUYECKOTO JABMKCHUS:
TaONMMUHBIN, rpadudeckuil, aHamutudeckud. Cucrema otcuyéra. OTHOCHUTEIBHOCTh MEXAaHHYECKOTO
JIBIDKCHUS.

BekTopHble BENWYMHBI, OIEpAaliKi C BEKTOpaMH, TMPOCKIMKA BEKTOpa. Paamyc-BeKTOp
MaTepUalbHOM TOYKH, NEPEMEIIEHUE Ha IUJIOCKOCTH. PaBHOMEpPHOE MPSAMOJIMHEWHOE JBHUKEHHUE.
HepaBHoMepHOe mnpsiMonuHeliHoe aABWkeHWe. CpenHsss W MIHOBEHHas CKOpPOCTb Tejla IpH
HEPaBHOMEPHOM JABUKEHUH.

YckopeHue. PaBHOyCKOpeHHOE TPSIMOJMHEHHOE [BM)KEHHE. YCKOpPEHHE CBOOOJHOTO MaCHUS.
Onbitel Nanunes.

I'padmueckast mHTEpHpETaIsl YCKOPEHHS], CKOPOCTH, MPOUACHHOTO IyTH W TEpEeMEIIeHUs s
MPSIMOJIMHEWHOTO ABUKEHUSL.

JBrmxeHne Tena, OpOIIEHHOTO TO/T YTIIOM K TOPHU30HTY.

JBwKeHre 10O OKpYXHOCTU. JIuHEHHash CKOpPOCTh, YIJOBasi CKOPOCTh, MEPHOJ M YacToTa
oOpalleHus: Ipu PaBHOMEPHOM JBIKEHUHU MO OKPYKHOCTH. CKOPOCTh M YCKOPEHUE TIPH JIBHKEHHUH T10
OKPY>KHOCTH.

Bexkrtop cunsl. PaBHoaelcTBYOIIas cuia.

IlepBeii 3akoH Hertorona. Bropoil 3akoH Herorona. Tpermit 3axkoH Hprotona. [lpuHnmm
CyHEepIO3ULIUU CUJL.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEHHS! CKOJBXKEHUS, CHUja TPEHHS IOKOS,
npyrue Busl TpeHus. KosddunueHt tpenus.

JBU>KEHUE TeN MO OKPYKHOCTHU MO JEHCTBUEM HECKOIBbKUX CHIL

3akoH bepuymiu u noabémuas cuna kpbeuia. CoBpeMEHHBIE JIETATeNbHBIE almapaThl, Cyla Ha
MOJIBOIHBIX KPBUIBSAX, AHTHKPHUIO HAa CKOPOCTHBIX aBTOMOOWIsSX. [IBWKeHHME Toe3/na Ha MarHUTHOU
MOAYIIKE.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTeHUs. JIBUKEHHUE Teld BOKPYT TPABUTALMOHHOTO LEHTPa
(B Tom gucie mraneT BOoKpyr Couaia). [lepBas kocMudeckast CKOpOCTh. HeBecoMOCTh 1 TIEperpy3KH.

PaBHOBecHMEe MaTepHaIbHON TOYKH. AOCOIOTHO TBEpPHOE Teno. PaBHOBecwe TBEPIOTO Tela C
3aKpEIIEHHOM OChIO BpalieHusa. MoMeHT cuiibl. LIeHTp TsaxkecTH.

Nmnynbe Tena. U3meHneHue umimyibca. UMIyasc cuiibl. YIIPyroe U HEYNpyroe B3auMOJICHCTBHUE.
3aKOHBI I3MEHEHHUS ¥ COXpaHeHH UMITyJIbca. PeakTBHOE TBHKEHHE.



Mexanunueckasi paboTa U MOITHOCTb. PaboTa cui TskecTH, yrnpyroctu, TpeHus. CBs3b SHEPTHU H
pabotel. [loTeHnManbHAS SHEPTHUS Tella, TOAHATOrO HAJ MOBEPXHOCTHIO 3eMin. [loTeHManbpHas SHeprus
cxaroil npyxunbel. Kunerndeckas sHeprus. Teopema O KMHETHYECKOH »HEpruu. 3aKOH HM3MEHEHUS U
COXpaHEHUsI MEXaHUYECKON SHEPTUH.

Hemoncmpayuu.

Habmtonenue MexaHMUECKOTO IBHKEHUS TEa OTHOCUTEIBHO Pa3HbIX Tl OTCUETA.

CpaBHeHMe MyTell U TPAEKTOPUH IBHKEHHS OJHOTO M TOTO K€ Tela OTHOCUTENIBHO Pa3HBIX TEl
OTCUéTa.

N3mMepeHne CKkopoCTH U YCKOPEHHUS PSAMOJIMHEHHOTO ABHKEHUS.

HccnenoBanre Npru3HaKoB PaBHOYCKOPEHHOT'O IBUKEHMSL.

Habmtonenue nBiskeHHs Tena 1Mo OKpY>KHOCTH.

Habnionenne mMexaHWdeckux SBICHUH, MPOUCXOIAMIMX B cucTeMe oTcuéra «Tenmexxkka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUYKEHUHM OTHOCHUTENFHO KaOuHeTa (PU3UKH.

Habnronenne paBHOBecusi Tel, CBOOOTHOTrO TajJeHUs, KOJcOaHHWs MasTHUKA B HMHEPLUHUAIBHBIX
CHUCTEeMax KaK MOJATBEPKACHNE MPUHIUIA OTHOCUTEIFHOCTH.

3aBUCHUMOCTH YCKOPEHUS TeJIa OT €r0 MacChl U JICHCTBYIONICH HA HETO CUJIBL.

HabnroneHue paBeHCTBa CHJI IPH B3aUMOJICHCTBUH TEll.

N3menenue Beca Tenna Npyu yCKOPEHHOM JIBUKEHHH.

Ilepenada uMmitysibca Ipu B3aUMOJCUCTBUY TEIL.

[TpeoOpazoBaHus YSHEPTUH MPU B3AUMOACHUCTBHUH Tell.

CoxpaHeHre UMITyJIbCa IIpHU aOCOIIOTHO HEYIIPYTOM B3aUMOCHCTBUM.

CoxpaHeHHe UMITYJIbCa PU YIIPYTOM B3aUMOJEHCTBUU.

HabmtoneHnue peakTHBHOTO IBUKEHUSI.

CoxpaHeHHe YHEPTrUuy P CBOOOAHOM Ma/ICHHUH.

CoxpaHeHue YHEPTUH IPU IBIKEHUH TeJla O ACUCTBUEM NPYKHUHBL.

Jlabopamopnsie padbomout u onvimot.

KoncTpynpoBanue Tpakra Uil pa3roHa W JAJIBHEHIIEro PaBHOMEPHOrO ABIKEHUS IIapUKa WM
TEJICKKH.

OmnpeneseHue cpefHell CKOPOCTH CKOJbKEHHA OpycKa WM JOBM)KEHHS IIApHUKa [0 HAKIOHHOW
TUIOCKOCTH.

OmnpeneseHue yCKOPEHUs Tela Ipy paBHOYCKOPEHHOM JBIKEHHH 10 HAKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM ABIKEHMU 0€3 HadalbHOU
CKOPOCTH.

[IpoBepka runoTe3bl: €CAM NPH PaBHOYCKOPEHHOM JABIKEHHWM 0€3 Ha4ajJbHOM CKOPOCTH IYTH
OTHOCSTCSI KaK psiJl HEUYETHBIX YHCEN, TO BpEMEHA OJIMHAKOBBI.

UccnenoBanne nBMXeHUs Tena, OPOIIEHHOTO MO YTIIOM K TOPHU30HTY.

HccnenoBanne 3aBUCHMOCTH CHIIBI TPEHMSI CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JIaBJICHUS.

Onpenenenne KOdPPUINEHTA TPEHUS CKOIbKEHHUS.

Onpenenenne )xECTKOCTH MPY>KUHBI.

HccnenoBanne 3aBHCHMOCTH CHJIBI  YIIPYTOCTH, BO3HUKAIOIMIEH B TPYXKWHE, OT CTEIEeHH
e opMaIiy npy>KUHbL.

Onpenenenne pabOThl CHNIBI TPEHUS TIPU PaBHOMEPHOM JIBHXKCHHHU Tella MO TOPU3OHTAIBHOW
MTOBEPXHOCTH.

Omnpenesnenue paboOThL CUIIBI YIIPYTOCTH IIPU MOABEME I'Py3a C UCHOIb30BAHHMEM HEHOJBIKHOIO U
HOJBMKHOT'O OJIOKOB.

Paznen 9. Mexanuyeckue Koje0aHus U BOJIHBI.

Komnebarenproe gBmwxkenne. OCHOBHBIC XapaKTEPHCTHKU KojleOaHWI: TEPHOM, YacTOTa,
ammmTyna. [apmonnmdeckue KoneOanms. 3aryxaromme KoieOaHus. BbIHyXIeHHBIC KoneOaHHS.
Pe3onanc.



MartemaTHueCcKUii W TPY)KHHHBIM MasTHUKU. [IpeBpamieHre »HEPruM MpH KOJIeOaTeIhHOM
JIBUKCHHH.

Mexannueckie BosHBL [IponmonbHble u momepeyHble BONHBL. CBOMCTBa MEXaHHMYECKHX BOJIH:
uHTepdepeHuuns u audpakuus. JnrHa BOJHBI 1 CKOPOCTh €€ pacpocTpaHeHUsl. MeXxaHn4ecKue BOJIHEI B
TBEPAOM TEJIE, CENCMUYECKHE BOJIHBI.

3Byk. PacmpocTpanenme u oTpaxkeHue 3ByKa. I'pOMKOCTbh 3ByKa M BBICOTAa TOHA. Pe3oHaHC B
akyctuke. UndpasByk u ynbTpa3Byk. Mcmnons3oBanue ynbTpa3ByKa B COBPEMEHHBIX TEXHOJIOTHSIX.

Hemoncmpayuu.

Habmtonenue konebanuii TeN MoA ACHCTBUEM CHIIBI TSDKECTH M CHITBI YIIPYTOCTH.

Habmonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habmtonenue BEIHYKICHHBIX KOJIEOaHUH U pe30HAaHCa.

Pacnpoctpanenne npoJoIbHBIX U MOMEPEYHBIX BOJIH (HA MOJACIH).

Hab6nronenue unrepdepeHnn u 1uppakiui BOJIH Ha TOBEPXHOCTH BOJIBI.

HabnroneHue 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHI PE30HAHC.

Jlabopamopnuie pabomot u onvimol.

OnpeeseHre YacTOTHI U MIEPHOIA KoJIeOaHUH MaTeMaTHIEeCKOTO MasiTHUKA.

OnpenesneHre YacTOTHI U IIEpHOIa KoJieOaHUH TPYKUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCHMOCTH NIEpUO/ia KOJIeOaHuii rpy3a Ha HUTH OT JJIMHBI HUTH.

HccnenoBanue 3aBHCUMOCTH Tieprojia KoneOaHnui Mpy>KMHHOTO MasiTHUKA OT MacChl Ipy3a.

IIpoBepka HE3aBUCHMOCTH TIepHoa KoieOaHuil rpy3a, MOABEIIEHHOTO K JIGHTE, OT MacChl Ipy3a.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTH TIeproia KoJeOaHul MPYKMHHOTO MasiTHIKA OT MacChl
rpy3a 1 )KECTKOCTU MPYKUHBI.

Nzmepenne yckopeHusi CBOOOIHOTO TaIeHUsI.

Pasnen 10. DiieKTpoMarHuTHOE 1OJI€e M 3JIEKTPOMATHUTHBIE BOJTHBI.

DONEKTPOMarHuTHOE TIOJNe. OIEKTPOMArHWTHBIE BOJHBL (CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH.
[llkama >7EKTPOMArHUTHBIX BOJH. VcCmonmb30BaHHME JIIEKTPOMATHUTHBIX BOJH JJII COTOBOW CBS3M.
Pamuonokanms. Kocmuaeckas cBsi3b.

DnekTpoMarauTHas npupoza ceera. CKopocTh cBeTa. BomHOBEIE CBOMCTBA cBeTa: MHTEPEPEHIUS
u nudpaxims.

Jemoncmpayuu.

CBolicTBa 3JI€KTPOMArHUTHBIX BOJH.

WuTephepennus u nudpaxius cpera.

Jlabopamopnsie pabomot u onvimol.

WzyueHne CBOWCTB JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO TenedoHa.

[IpoBenenue onbITOB 10 HAOIIOAESHUIO HHTEPPEPEHINHT U AU(PAKINHN CBETA.

Pa3nen 11. CBeToBbIe sIBJICHHS.

JlyueBass mojmenbp cBera W TeoMmeTpuueckas ontuka. Mcrounumkwm cBera. llpsMonuueiiHoe
pacnpoctpaneHue cBera. 3atmMeHuss ConHua u Jlynel. Otpaxenue cBeta. Ilnmockoe 3epkano. 3akoH
oTpakeHus cBeta. [locTpoeHue u300paXkeHuid, CHOPMUPOBAHHBIX 3EPKATIOM.

IIpenominenne cBeta. 3akoH mpenomiieHHus cBeTa. [lomHOe oTpakeHHe cBera. Mcmonb3oBaHue
MOJTHOTO OTPAKEHHUS B ONITUYECKHIX CBETOBO/IAX, ONITOBOJIOKOHHAS CBSI3b.

Jlunza, xom myueit B smH3e. Dopmyna TOHKOM auH3BL IlocTpoeHme W300paKeHUA,
chopMUpOBaHHBIX TOHKOW JHWH30W. OnTHueckas cucrema QoroarmapaTa, MAUKPOCKOIIA W TEJIECKOTa.
I'na3, kak ontuueckas cucreMa. ban3opyKkocTh U JalbHO30PKOCTb.

Paznoxenne Oemoro cBera B crekTp. OmbiTel HetoToHa. ClOKEHHE CIEKTPaIbHBIX IIBETOB.
Jucnepcus cBera.

Hemoncmpayuu.

TIpsimonuHeitHOe pacnpocTpaHEeHHE CBETA.

OTpakeHHE CBETA.



[Nony4yenne n300paskeHHi B TNIOCKOM 3€pKalie.

IIpenomnenue csera.

OnTHyecKkuil CBETOBO/.

Xon ryueii B cobuparomieii JuH3e.

XoJ Jiydel B pacCEeUBarOILEH JTUH3E.

[Mony4enue n3o0pa>keHNl C MOMOILBIO JINH3.

[Mpunnun aefcTBus GpoToanmnapara, MUKPOCKOIA U TEJIECKOTIA.

Mogens rnasa.

Pasnoxenune 0enoro cBeTa B CIIEKTD.

[Mony4enue Genoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX IIBETOB.

Jlabopamopnuie pabomout u onvinol.

HccnenoBanne 3aBUCUMOCTH YIJIa OTPayKEHUS] CBETOBOTO Jyda OT yIjia MaJeHHUs..

N3yyenne cBONCTB N300paKeHHUS B IJIOCKOM 3€pKaje.

HccnenoBanre 3aBUCUMOCTH yIJla MPENOMIICHUS OT YIJla MaJIeHUs] CBETOBOTO JIy4a Ha TpaHHLEe
«BO3JLyX—CTEKJIOM.

[NomyueHune U300paKeHMI C TIOMOIIBIO COOUPAOIIEH JTUH3BI.

Onpenenenne GoOKyCHOTO PACCTOSHHS M ONTUYECKOM CHITBI COOMPAOIIEH JIMH3HI.

OMNBITHI IO Pa3I0KEHUIO OENIOr0 CBETA B CIIEKTP.

OMBITEI IO BOCIIPUATHIO IBETA IIPEAMETOB IIPH UX Ha6J]}OI[€HI/II/I YCpe3 IBECTOBLIC (l)I/IIHJTpLI.

Pa3nea 12. KBanToBbIe ABJICHUA.

Onwitel Pezepdopna wm mmaHerapHas Mojenb aromMa. Mopens atoma bopa. Hcmyckanme u
MoTJIolIeHHEe cBeTa aToMOM. KBaHThI. JInHeYaThie CIEKTPHI.

PamnoaktuBHOCTH. Anb(ha-, Oeta- m ramma-m3nydeHus. CtpoeHue aToMHOro sjapa. HykimonHas
MOJieTh aTOMHOTO siipa. M3otomsl. PagnoaktuBHbie nipeBparienus. [lepuon momypacnana aTOMHBIX siiep.
JeiicTBre palnOaKTHBHBIX U3TYYCHUN Ha )KUBBIE OPTaHU3MBI. 3aIIUTa OT PAJUOAKTUBHOTO H3ITyUeHHS.

SnepHble peaknuu. 3aKOHBI COXPAHEHWsS 3apsSIOBOTO M MAacCOBOTO YHCEN. DHEPrus CBS3U
aToMHBIX sfep. CBs3b MacChl W dHeprud. Peakiuu cuHTe3a W JeleHus sjep. VICTOYHHWKN SHEpruu
Comnana u 3B€371. SnepHast sHEpreTHKa. DKOJIOTHUECKHE POOIeMbl SAEPHON YIHEPTETHUKH.

Jemoncmpayuu.

CrieKTphl N3ITy4YeHHS U TIOTJIOIICHUSI.

CreKTphI pa3IuIHbIX Ta30B.

Criektp BosIOpOIA.

HaGmronenue TpexoB B kamepe Buibcona.

Pabora cuéTurka HOHU3UPYIOUINX H3TyYeHUH.

Perucrpanys n3ny4eHus: IpUPOAHBIX MUHEPATIOB U MIPOLYKTOB.

Jlabopamopnsie pabomost u onvimol.

Habmionenue CrutomHbIX ¥ TMHEHYATHIX CIEKTPOB U3ITYUEHHS.

HUccnenoBanne TpeKoB: U3MEPEHHUE SHEPIHH YaCTHIIBI IO TOPMO3HOMY IIyTH (110 oTorpadusim).

Wzmepenue paauoakTHBHOTO (hoHa.

IoBTOpPUTENHHO-0000 A0V MOAYTb.

IToBTOpHUTENHEHO-0000IAIONTNI MOIYb TPEIHA3HAYCH IS CHUCTEMAaTHU3allMd W 0000mIIeHuUs
MPEJIMETHOTO COIEPIKAHUS U OIIBITA JISATENLHOCTH, TPUOOPETEHHOTO MPU U3YYSHUH BCETO Kypca PU3UKH
yTayOGIEHHOTO YPOBHS, a TAKXKE JUIs IOATOTOBKY K OCHOBHOMY T'OCY/IapCTBEHHOMY IK3aMEHY IO (pHU3HKe.

B mpormecce m3ydeHHs NAaHHOTO MOIYJS DPEATH3YIOTCA W TONYyYaloT JajbHEWIee pa3BHTHE
ydeOHbIe AefcTBHA, 00eCreunBaloOnIie OCTIKEHHE IPEIMETHBIX M METalpEeIMETHBIX pe3yIbTaToB
o0yuenusi, pOpMUPOBAHHUE €CTECTBEHHO-HAyYHOH IPaMOTHOCTH: OOBSICHEHHE W ONVCaHHUE SBJICHUI Ha
OCHOBE TMpHMEHEHUS (M3WYECKUX 3HAHWA, HCCIIEOBAaTENbCKUE JACHCTBUS (BBIABM)KCHHE THIIOTES,
MOCTAHOBKA IIeJTH ¥ IUTAaHUPOBaHWE MCCIIEOBAHMS, aHAIN3 JAHHBIX U TIOJTYYeHHE BBIBOJOB).

IIpenmourutensHO GOpPMON OCBOSHUS MOIYJS SBISETCS TMPAKTUKYM, IMPOrpaMMa KOTOPOTO
BKITIOYAET:



pelleHue 3a7ad, OTHOCSIIMXCA K PasIM4HbIM pasfenaM M TeMaM Kypca (U3uKu, B TOM 4HUCIE
3a/1a4, MHTErPUPYIOLINX COJIEPKaHUE Pa3HBIX Pa3/IelIOB;

BBIIIOJIHEHHE Ja0OPaTOpHBIX pabOT M ONBITOB (BKJIIOYas paOOThl M OMNBITHI U3 MEpedHel K
paszenaM Kypca) B YCIOBHUSX CaMOCTOSITENILHOTO IUTAHUPOBAHUS NIPOBEJCHUS UCCIEI0BaHUs, BbIOOpA U
000CHOBaHUS METO/Ia U3MEPEHUS BEINYUH, COOPKH IKCIIEPUMEHTAIbHON YCTaHOBKH;

BBIIIOJIHEHHE MPOOIEMHBIX 3aJaHUil IMPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa (3aJaHust MO
€CTEeCTBEHHO-HAyYHOH I'PaMOTHOCTH), B TOM YHUCJIE 33laHUI ¢ MEXIIPEIMETHBIM CO/IEPKAHUEM;

paboTy HaJ IPYNIOBLIMU WM MHAUBUAYaTbHBIMH NPOEKTAMU, CBSI3aHHBIMU C COJEPIKaHUEM Kypca
busukn.

M3ydyeHre NOBTOPUTENHHO-0000IAOMET0 MOAYIS MOXET 3aKaHYMBATbCS IPOBEAECHHEM
JMarHOCTHYECKOH paboThl 3a Kypc (U3UKM yrIIyONEHHOrO YPOBHS, BKJIIOYAIOILEH 3aaHus pa3HOro
YPOBHSI CIOXKHOCTH. Pe3ynbTaThl BBINONHEHUS IUArHOCTUYECKOH pabOThI MOTYT IOKa3blBaTh CTENEHb
FOTOBHOCTH OOyuarolIMXcs K OCHOBHOMY TOCYAAapCTBEHHOMY »OJK3aMeHy Io ¢usuke, a Taxke
CBHJIETEJILCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYUHOH IPaMOTHOCTH.



IINTAHUPYEMBIE  PE3VJIBTATBI OCBOEHHA  [IPOTPAMMLBI TI0 ©®U3UKE HA
YI'JTYBJIEHHOM YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

W3yuenne (u3WKM HA ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsS HAMpaBICHO HA JIOCTHKCHHE
JUYHOCTHBIX, METANPEIMETHBIX U TIPEJMETHBIX 00pa30BaTELHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynprare nzyueHus QUMK Ha YPOBHE OCHOBHOTO OOINET0 00pa3oBaHMs Y OOy4aroIlerocs
OyayT cOpMHUPOBAHBI CIECAYIONTNE TNIHOCTHBIE PE3yIbTaThl B 9aCTH:

e I)nampuomuueckozo éocnumanun:

NPOsIBIICHHE UHTEPeca K HCTOPUU B COBPEMEHHOMY COCTOSTHHIO POCCHICKOM (PU3NUECKON HAYKH;

[EHHOCTHOE OTHOUICHHUE K JOCTHKCHUSAM POCCUICKHX YUEHBIX-(DU3UKOB;
®  2)2pajxcOoanckozo u 0yxX06HO-HPAGCHEEHHO020 60CNUMAHUA:

TOTOBHOCTh K aKTHMBHOMY YYacTHUIO B OOCYXJCHHH OOIIECTBEHHO 3HAYUMBIX M 3THYECKUX
npo0JeM, CBSI3aHHBIX C IPAKTHYECKHM IPUMEHEHHEM JOCTHKEHUH (DU3HKY;

0CO3HAHME BKHOCTH MOPAJIbHO-3THYECKHX MPUHIIUIIOB B ISATEIBHOCTU YYEHOTO;

e 3)acmemuuecKkozo 60CHUMAHUA:

BOCTIPUSITHE OCTETHUYECKMX KadecTB (PM3MUECKOil Hayku: €€ TapMOHHYHOTO IOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUIHOCTH;

o 4)uyenHocmu HAYYHO20 NO3HAHUA:

OCO3HaHWE MEHHOCTH (U3NYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTa MO3HAHUS MHUPA, OCHOBBI
Pa3BUTUS TEXHOJIOTHH, BAXKHENUIIEH COCTABISAIOIIEN KyIbTYPHI;

OpHEHTANHA B JICATEIHHOCTH Ha COBPEMEHHYI) CHCTEMY HAayYHBIX IPEICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS TIPUPOIBI;

pa3BUTHE HAYIHOH JTFO003HATEIIBPHOCTH, HHTEPECA K HCCIIEIOBATEILCKON eI TeNFHOCTH;

*  5)dhopmuposanus Kynemyput 300po8va u IMOUYUOHATLHO20 ONALONOTYHUUA:

OCO3HaHWE IIEHHOCTH 0e301acHOr0 00pa3a XW3HM B COBPEMEHHOM TEXHOIJIOTUYECKOM MHUpE,
BaXHOCTH TPaBWJI OE30TIACHOTO MOBEIECHUS HAa TPAHCIOPTE, Ha IOPOTaX, C IIEKTPUIECKHM U TETJIOBBIM
000py/IOBaHNEM B JOMAIITHUX YCIOBUSX;

c(hopMHUPOBaHHOCTH HaBbIKa pe(IeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAKOTO Ke TpaBa
y Ipyroro 4eJ0BeKa;

e 6)mpyooeozo eocnumanusn:

aKTHBHOE Y4YacTHE B pEUICHHHM IMPAKTHUYECKWX 3adad (B paMKax CeMbH, 00pa30BaTeIbHOI
OpraHM3alyy, TOpojaa, Kpas) TEXHOJOTHYECKOW WM COIMaJbHOW HANpaBICHHOCTH, TPEOYIOUIMX B TOM
YHUCIIe U PUINUECKUX 3HAHMIA;

UHTEpeC K MPAKTHUECKOMY U3YUCHHUIO PO eccHii, CBSI3aHHBIX ¢ (U3UKOI;
®  7)IKO0102UUECKO20 60CRUMAHUS:

OpHUCHTAIlMs Ha MPUMEHEeHHe (QU3MYeCKHX 3HAHWW JUIs pelieHus 3ajad B 00JacTH OKpy)Karolien
Cpeibl, IUTAHUPOBAHUS TIOCTYIKOB M OIIEHKH MX BO3MOXKHBIX MOCIIEJCTBUHN JUTSL OKPYIKAIOIIEH Cpe/ibl;

OCO3HaHME II00ATFHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U ITyTel UX PELIeHIS;

e 8aoanmayuu K USMEHAIOWUMCA YCI08UAM COUUATLHOU U RPUPOOHOTL CPEObl:

NoTpeOHOCTh BO B3aUMOJICHCTBHM TPU BBHINOJHEHUH HCCIEOBAHWN M MPOEKTOB (U3NYECKOM
HaIPaBIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSAM JIPYTHX;

MOBBIIIICHUE YPOBHS CBOEH KOMITETEHTHOCTH Yepe3 MPAKTHUYECKYIO JIEATEbHOCTD;

moTpeOHOCTh B (HOPMHUPOBAHWUM HOBBIX 3HAHWH, YMEHHHA (QOPMYJIHpPOBATh HAEH, MOHATHSA,
THITOTE3bI O PU3HYECKUX OOBEKTaX H SBICHUSIX;

0CO3HaHUE JIeHUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIaCTH (DU3HUKH;

TUTAHUPOBAHUE CBOETO PA3BUTHSI B IPUOOPETECHUN HOBBIX (PU3NYECKUX 3HAHHMIA;



CTPEMJICHHE aHAJIM3UPOBATH U BBIABIATH B3aUMOCBSI3U MPUPOJBI, OOIIECTBA U SKOHOMUKH, B TOM
YHCIIE C UCTIONb30BaHUEM (DU3MUYCSCKUX 3HAHUM;

OIICHKA CBOMX JICHCTBHI C Y4éTOM BIUSHHS Ha OKPYXKAIOIIYIO CPEAY, BO3MOXKHBIX TJI00aJIbHBIX
IMOCJICACTBUIA.

METAINPEJMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHUs mporpaMmbl 1Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs y
oOyyaromierocs OynyT copMHUpOBaHEl MeTanpeIMeTHbIE Pe3yJabTaThl, BKIIOUAIONINE [T03HABATENLHBIE
YHHUBEpCalbHble Y4eOHblC JCHCTBHS, KOMMYHHKATHBHBIC YHHBEpCANbHbIC Yy4eOHbIE JEHCTBUS,
peryJsTHBHBIC YHUBEPCATBHEBIE YueOHbIE eHCTBHA.

Ilo3HaBaTe/ibHbIE YHHBeEpPCAIbHbIE YUeOHbIe 1eiicTBUS
Ba3oBble Jlorn4eckue aeiicTBus:

BBISBIISITH M XapaKTePU30BaTh CYIIECTBCHHbIC MPU3HAKK OOBEKTOB (SIBJICHUI), KI1acCUPULIUPOBATH
ux;

BBIABIISITH 3aKOHOMEPHOCTH W NPOTHBOpPEYMsI B paccMaTpuBacMblXx (akTax, MAaHHBIX H
HaOJIIOIEHUSX, OTHOCAIINXCS K (PU3NUECKUM SBIICHUSM;

BBISBIISITH IPUYMHHO-CJICACTBEHHBIC CBS3U IIPH M3YYCHUHM (U3NUECKUX SBICHUH W IMPOLECCOB,
JenaTh BBIBOABI C HCIOJNB30BAaHUEM JCAYKTHUBHBIX M WHAYKTHBHBIX YMO3AKJIIOYCHUH, BBIIBUIATh
THIIOTE3bI O B3aMMOCBSI3SIX (PM3UUECKUX BEJMYHUH;

CaMOCTOSITETTFHO BEIOMpAaTh CIOCOO perieHns ydeOHOW (u3ndecko 3amaum  (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pELICHMs, BbIOOp Haubojee MOAXOMSAMIET0 C YYETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTebCKue 1eCTBUA:

MCIIOJIB30BaTh BONPOCH! KaK MCCIIEI0BATENLCKII HHCTPYMEHT ITO3HAHUS;

NPOBOAWTH IO CAMOCTOSITENBHO COCTaBIEHHOMY IUIAHY OIIBIT, HECJIOXXHBIA (U3MUECKHUMA
9KCTIIEPUMEHT, HEOOJIBILIOE UCCIIeI0BaHNE (PU3UIECKOTO SBICHUS;

OIICHMBATh Ha TMPUMEHHMOCTh H JOCTOBEPHOCTh HH(POpPMAIMIO, TOJYYCHHYID B XOJe
WCCIIEIOBAHUS WITH SKCIIEPUMEHTA,

CaMOCTOSITETIbHO  (QOPMYIUPOBAaTh OOOOIIECHHS W BBIBOJBI MO pe3yibTaTaM MPOBEIEHHOTO
HaOJFO/IEHNsI, OITBITA, UCCIIEIOBAHUS;

MPOTHO3MPOBATh BO3MOXKHOE JIajlbHEHIIIEe pa3BUTHE (DU3UUECKUX MPOLIECCOB, a TAKXKE BBIIBHTATh
MIPEIITOJIOKEHHS 00 MX Pa3BUTHUH B HOBBIX YCIOBUSX M KOHTEKCTaX.

Pa6ora ¢ undgopmanueii:

NPUMEHSTh Pa3IMYHBIE METOJIbI, HHCTPYMEHTHI M 3alpOChl MPU TMOUCKE U 0TOOpe MH(OpMAIH
WJIM JAaHHBIX C YYETOM MPEIJIOKESHHON yueOHOM pu3rueckoit 3amaum;

aHATM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETHPOBATh MH(POPMAIMIO PA3IMYHBIX BUJIOB H
¢dbopM npeCcTaBICHMS;

OIICHUBATh HAAEKHOCTh HWHPOPMAIMM 10 KPUTECPHSIM, MPEUIOKEHHBIM yYUTEIeM WJIH
c(hOpMyYIIHPOBAaHHBIM CAMOCTOSITEIHHO;

CaMOCTOSITETIbHO ~ BBIOMpATh  ONTHMAaJbHYyI0  (QopMy TpeicTaBieHus HHPOPMAIUU H
WITIOCTPUPOBATh pElIaeMble 3ajaudl HECJIOKHBIMUA CXEMaMH, JuarpaMMaMH, WHOH TpapuKoH W HX
KOMOHWHAIMAMH.

KoMMyHHKaTHBHBIC yHHBepCcaAJbHbIE y4eOHbIe 1elCTBHA:
B Xoae OoOCyXIeHHs ydeOHOro MartepHuaia, pe3ylbTaToB JIA0OPaTOPHBIX PadOT M IMPOEKTOB
3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOil TeMbl M BBICKA3bIBATh WICH, HAIIEJICHHBIC HA PELICHHE
3aJa4u U oJiepKaHue 0J1aroKenaTenbHOCTH OOLICHNUS;



COIIOCTABJIATh CBOHM CYXICHHS C CYXKICHHSAMH APYTUX YYaCTHUKOB JUANOTa, OOHApPYKUBATh
pasianyuue U CXOJCTBO MO3ULINKL;

BBIpa)kaTh CBOIO TOYKY 3pEHHSI B YCTHBIX U MMCbMEHHBIX TEKCTAX;

NyOJMIMYHO TPEACTABIATh PE3YNbTaThl BBHIMOJHEHHOTO (HU3MYECKOTO ONBITa (SKCIEPUMEHTA,
WCCIIEIOBAHUS, IPOCKTA);

MOHUMATh U UCTIONB30BaTh MPEUMYIIECTBA KOMaHIHON ¥ MHANBUAYAIbHONW PabOThI MPH peIICHUH
KOHKpPETHOH (przndeckoil mpoodiaemsr;

MIPUHMMATh L€ COBMECTHOM NESTENBbHOCTH, OPraHU30BHIBATH JIEHCTBUS IO €€ JOCTHKEHHIO:
pacrpenensiTb poid, oOCYKIaTh MPOLECCHl W PE3yNbTaTbl COBMECTHOW paboThl, 0000UIaTh MHEHHS
HECKOJIBKUX JIFOJIEH;

BBITIOJTHSATH CBOIO YacTh PabOThI, AOCTUTas KAYeCTBEHHOTO pe3ysIbTaTa 110 CBOEMY HampaBiCHHIO U
KOOPJWHUPYS CBOM JEHCTBUS C APYTUMH YIEHAMU KOMAH/[IBI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAAa B OOLIMHA MPOAYKT 1O KPHUTEPUSM, CaMOCTOSTEIHHO
c(hOpMyYIHPOBAaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSL.

PerynsiTuBHbIe yHMBepcaibHbIe y4eOHbIe JeHCTBUA
Camoopranusaums:

BBIABIISITH IPOOJIEMbl B JKM3HEHHBIX M YYEOHBIX CHUTyauusiX, TpPeOyOIMX MO peIeHUs
(U3MYECKUX 3HAHUH;

OPUEHTUPOBATHCS B PA3IMYHBIX MOAXOJAX NPHUHATHS pELICHUH (MHIUBHIyanbHOE, NPHUHATHE
pelIeHus B TPYIIIE, IPUHITHE PEIICHUN TPYIIION );

CaMOCTOSITETIbHO COCTABIIATH aJlTOPUTM PELICHUs (PU3MYECKON 3aaud WM IUIaH MCCIEIOBaHUS C
y4€TOM MMEIOIIKUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBAThH IpeliaracMble
BApUAHThI PELICHU;

JieNaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOMOHAIbHBIN HHTEJIJIEKT:

JlaBaTh aJIeKBaTHYIO OLIEHKY CUTYAI[MH U Npe]iaraTh IjIaH e€ N3MEHEeHUS,

OOBACHATH MPUYHUHBI JOCTHKEHUS (HEIOCTHKEHMS) Pe3yNbTaToOB JIEATENbHOCTH, 1aBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHBHI B JIESTENBHOCTH (B TOM 4YHCIE€ B XOJl BBIOJHEHHS (U3UIECKOTO
UCCIIC/IOBAaHUSl WJIM TIPOCKTAa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, W3MEHUBIIHMXCS CHUTYAIHH,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYAHOCTEH;

OIIEHHMBATh COOTBETCTBUE PE3yJIbTATA LIETTH U YCIOBHSIM.

CTaBUTh ce0s HAa MECTO APYroro 4ejoBeKa B XOJE Cllopa WIM IUCKYCCUU Ha HAyYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYTOTo.

MpHU3HABaTh CBOE MPABO Ha OMMOKY MPH pemeHuH (U3NYECKUX 33/ad WIH B YTBEPKACHUSAX Ha
Hay4YHBIE TEMBI M TAKOE K€ TPaBO JIPYToro.

INPEJIMETHBIE PE3YJIBTATBI

K koHIily 00yueHus ¢ 7 Kaacce NpeIMETHBIC pe3yJibTaThl Ha YIriyOJI€HHOM YPOBHE JOJDKHBI OTPaXkaThb
c(hopMHPOBAHHOCTH y 00YUYAIOLTUXCS YMEHUI:

HUCIIOJIB30BaTh ITOHATHA: (1)I/I3I/I‘ICCKI/IC U XUMHYCCKHUE SABJICHHA, Ha6JHOZIeHI/Ie, OKCIICPUMCECHT,
MOJIeIb, TUIOTE3a, SANHUIBI (PU3MYECKUX BEIHMYWH, aTOM, MOJICKYJa, arperaTHbIe COCTOSHHS BEIIeCTBa
(TBEpmOe, KMIKOEe, Ta3000pa3HOE), MEXaHWYECKoe MBIKCHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
NPSMOJIMHEHHOE), TPaeKTOpHs, paBHOJEHCTBYIomas cwi, aehopmanus (ynpyras, IUtacTHYecKas),
HEBECOMOCTb, COOOIIAIOIIHECS COCY/IbI,

YBEPEHHO pa3nuuath sBicHUs (AudQy3us, TEIIOBOS IBUKCHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JIBUKCHHE, HEPAaBHOMEPHOE JIBW)KCHUEC, MHEPIUS, B3aUMOJICHCTBHE TEJ, PABHOBECHE TBEPABIX TEN C
3aKPEIJICHHON OChIO BpallleHWs, Iepefava AaBlicHUs TBEPABIMHU TEJaMH, >KUIKOCTSIMH W Ta3aMu,



aTMocepHOe [aBJICHHE; IUIABAaHHE TeJl, MPEBPALCHUS MEXaHWYEeCKOW HHEPruH) IO OMUCAHUIO HX
XapaKTepHBIX CBOWCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX AaHHOE (PU3HYECKOE SBIICHHE;

pacro3HaBaTh MPOsBICHHE U3YUYEHHBIX (PU3MYECKUX SBICHUI B OKpYKarolleM MHUpe (B TOM YHCIe
(u3MYeCKUe ABJICHUS B MPUPOJC: PUMEPHI IBUKCHHS C PA3IMYHBIMU CKOPOCTSIMH B )KMBOU U HEIKUBOM
npupoje, OSHCTBUE CHI TSHKECTH, TPEHHS, YIPYTOCTH B MPHPOAC M TEXHHUKE, BIUSHHE aTMOc(hepHOro
JaBJICHUs] Ha >KMBOM OpraHu3M, IUIaBaHHE PbHIO, pblUard B Telie YEIOBEKa), MPH STOM IEPEBOAMTH
NPaKTUYECKyl0 3afady B Y4eOHYIO, BBIIENATH CYIIECTBCHHBIE CBOHCTBa (IIpHU3HAKU) (U3HIECKUX
SIBIICHHI;

OTMCHIBATh W3yUCHHBIE CBOWCTBA TN U (PM3MUYECKHE SBICHUS, UCIONb3YsS (PU3NUECKUE BETUIHHBI
(macca, 00bEM, MIIOTHOCTH BEILIECTBA, BPEMsI, IIyTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH,
BEC TeJla, CHJIa TPEHUs, JaBlieHHE TBEPAOro Tefa, JaBjieHHE CTON0a JKUAKOCTH, BHITAIKHBAIOUIAS CUIIA,
MeXaHH4YecKass padoTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHIIBL, KOS((UIMEHT MOJE3HOTO eHCTBUS
MCXAaHU3MOB, KHHCTHYCCKas HW IMOTCHIMAJIbHAasi 3HCpFI/IH), Ipu ONKWCAaHHWKU IIPaBUJIIBHO TPAaKTOBATh
(1)H3H‘ICCKI/II71 CMBICJI HMCIOJIB3YyEMBIX BCJIWYHUH, HUX O603Ha‘l€HI/I$I U CSIUHUIIBI (1)I/I3I/I‘IGCKI/IX BCJINYHH,
HaXOJIUTh (POPMYJIBI, CBA3BIBAIOIINE JTAHHYIO (U3MUYECKYIO BEIIMYMHY C JAPYTHMH BEIMYWHAMH, CTPOUTD
rpadMKyi U3yYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJITUYMH;

XapaKTECprU30BaTh CBOMCTBA TCII, (I)I/I?,I/I‘IGCKI/IC SIBJICHUA U MPOLICCCHI, UCIOJIB3YA MMpaBUjia CIIOKCHUA
cuI (BIIONIb O/THOM TIpsIMOId), 3akoH ['yka, 3akoH [Tackans, 3akoH ApxuMezaa, IpaBUiio PAaBHOBECHS phryara
(610Ka), «3070TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHMYCCKOH DHEPTHH, MPU STOM JaBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA H 3alTUCHIBATH €T0 MaTeMaTHYECKOE BBIPAKECHHE;

CTPOUTH MPOCTHIEC (YU3UUECKUE MOAEIH PEalTbHBIX 00BEKTOB, TIPOIIECCOB U SIBIICHUH, BELICTISATH PU
3TOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB, MPOIECCOB, SBICHWUH, MPUMEHATH
(uznyecKue MOIEIH sl 0ObICHEHUS (PU3UIECKHUX MPOIIECCOB U PEIIeHMs YIeOHBIX 3a/1a4;

0O0BACHATH (hM3MUECKHUE SBICHUS, TIPOIIECCHl U CBOMCTBA TEJ, B TOM YHCJE B KOHTEKCTE CUTYaIUi
MPAKTHUKO-OPUEHTHPOBAHHOTO XapakTepa, W pellaTh KadyeCTBEHHBIE 3a/ladi, B TOM YHCIe TpeOyromme
YUCIICHHOTO OIIGHWBAaHUS XapaKTEePHBIX 3HAUYCeHWH (M3WUYECKUX BEIWYWH, TPU OTOM BBIOMPATH
aZIeKBaTHYI0 (U3UYECKYI0 MOJEINb, BBISBISATh MPUYUHHO-CICJICTBEHHBIE CBS3M W BBICTPAWBATh
JIOTUYECKYIO IIETIOYKY pAacCy)XIEHHUH C ONOpod Ha W3YYCHHBIE CBOWCTBA (PH3UYECKHUX SIBICHUH,
(u3nYecKue 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemats pacu€THele 3amaun (B 2—3 HEWCTBHUS) TO M3y4YaeMBIM TeMaM Kypca (DM3HWKH, BBIOMpas
aJIeKBaTHYIO (PH3MYECKYIO0 MOJIENb, C UCIOIB30BAaHHUEM 3aKOHOB U (DOPMYII, CBS3BIBAIONINX (DH3HUECKUE
BEJIMYWHBI, 3aIACHIBATH KPATKOE YCIOBHE U Pa3BEPHYTOE pellieHHe 3a/1a4H, BBISBISATH HEIOCTAIONIUE WITH
M30BITOYHBIE JaHHBIE, OOOCHOBHIBATh BHIOOp METOJa pEIIeHWs 3aJadd, WCIOIb30BaTh CIIPABOYHBIE
JIAaHHBIE, TPOBOJIUTH MaTEMaTHYECKHE IPEoOpa3oBaHUS M pac4€Thl, OICHUBATH PEATMCTUIHOCTH
MOJyYEHHOT'O 3HA4YeHUsl (PU3MUECKON BEIMYMHBI M OIPENSIATh Pa3MEPHOCTh (DH3MUECKON BEIMUYUHBI,
MOJTyYEeHHON TPY PEUICHUH 33]1a4H;

pacro3HaBaTh NPOOJIEMBI, KOTOpPbIE MOXKHO PEIIUTb MPH MOMOLIM (PU3MYECKUX METOJOB, H
mpelyiaraTh  OpUEHTHPOBOYHBIH  CIIOCOO peIIeHHs, B ONUCAHHM KCCIENOBAHUS PACIO3HABATh
NpoBepsieMOe MPEANOI0KEeHHE (THIIOTE3Y ), HHTEPIPETUPOBATH NOTYUECHHBIN pe3ybTaT;

NPOBOJIMTH ONBITHl 110 HAONIONCHHUIO (QU3MUYECKHX SIBICHWUH WM (PU3MYECKHX CBOWCTB Tell
(muddy3usa, TemioBoe pacIIMpeHHe Tra3oB, SIBICHHE WHEPIMH, W3MEHEHHWE CKOPOCTH IpH
B3aMMOJICHCTBUM TeJ, Mepeaadya JAaBJICHUS KUAKOCTHIO M ra30M, NPOSBICHHUE IEHCTBUS aTMOC(HEPHOIo
JIABJICHYSI, IGWCTBHUE MPOCTHIX MEXAHU3MOB): (DOPMYIIUPOBATH MPEIIONI0KEHHE (THIIOTE3Y) O BO3MOKHBIX
pe3yiabTaTax HaAOJMIOACHMH, CaMOCTOSTEIBHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000opymoBaHUsI U (HOPMYITHPOBATH BEIBOJIHI;

MPOBOJIUTH TPSMbIE W KOCBEHHBIE M3MEpPEHUS (PU3NYECKHX BENUYHH (PacCTOSHHUE, MPOMEXYTOK
BpEMEHH, Macca Tena, 00bEM Tera, CHiia, TeMIIepaTypa, IDIOTHOCTh JKUIKOCTH M TBEPIOTO Teia, CHIa
TPeHHUS CKOJBKKEHHS, JaBJIEHHE BO3/1yXa, BBITAJKWBAIONIas CHIA, JCWCTBYIOIIAs Ha MOTPYXEHHOE B
KHUJKOCTh Telo, KOIP(HUIMEHT MONE3HOro JEHUCTBHS MPOCTHIX MEXaHWU3MOB) C HCIIOJIb30BAHUEM
aHAJIOrOBBIX U U(POBBIX MPUOOPOB, 0OOCHOBBIBATH BEIOOP METO/Ia H3MEPEHUs, PUKCUPOBATH ITOKA3aHUS



mpuOOPOB, HAXOIUTh 3HAYCHUE U3MEPSIEMON BEIHYWHBI C MOMOIIBIO YCPEIHEHUS PE3yIbTaTOB CEPUU
M3MEPEHUN U OIICHUBATH MOTPEIIHOCTh U3MEPECHUI;

MIPOBOJIUTH HECIIOKHBIC IKCIICPUMECHTAJIBHBIC UCCIICIOBAHUS 3aBUCUMOCTEH (PH3UYECKUX BETUYUH
(3aBUCUMOCTH TYTH PABHOMEPHO JBIDKYIIETOCS Tejla OT BPEMCHHM JBWKCHHS Tela, CUJIBl TPEHUS
CKOJIBYKEHUS OT CHJIBI HOPMAJIHOTO JIABJICHHS, Ka4ecTBa 00pabOTKHU MOBEPXHOCTEH TE U HE3aBUCUMOCTHU
CUJIBl TPEHUA OT IUIOMIAA COMNPUKOCHOBEHHUS TEJ, CHWJIBl YOPYTOCTU OT YUIMHEHHS MPYXKUHBI,
BBITAJIKUBAIONIEH CWJIBI OT 00BbEMa TOrPYKEHHOW YACTH Tella M OT IUIOTHOCTH JKUAKOCTH, e€
HE3aBHCUMOCTH OT IUIOTHOCTH TEJa, OT TITyOUHBI, HA KOTOPYIO MOTPYKEHO TEJIO, YCIOBHIA IIaBaHUs Tell,
YCIIOBUI paBHOBECHs phluara W OJOKOB): COBMECTHO C y4yUTeleM (pOpMyIHpOBaTh 3ajady WU THUIMOTE3Y
UCCJICJIOBAHUS,  CaMOCTOATEIBHO  IUIAHUPOBAaTh  HUCCIICJOBAaHUE,  CAMOCTOSATENBHO  COOMpATh
SKCIEPUMEHTAIBHYI0 YCTAHOBKY C HCIOJB30BAHMEM HWHCTPYKIUH, MPEACTABISATh TMOJyUYCHHBIC
3aBHCUMOCTH (DM3MUYECKUX BEIWYMH B BHJE TaONMIl U TIpadUKOB, OLICHWUBATH IOTPEIIHOCTH, JCNIaTh
BBIBOJIBI IO PE3yIbTaTaM HCCIEIOBAHMUS;

coOJI0JaTh paBUila TEXHUKK 0€301acHOTo TpyAa Ipu padboTe ¢ 1abopaToOpHBIM 000PYIOBaHHUEM;

YKa3bIBaTh MPUHIIMIIBI JIECHCTBUS NPUOOPOB W TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETD,
JTIUHAMOMETp, COOOIIAIOIIMECS COCYAbI, OapoMeTp, phbluar, ITOJBMKHBIM W HEMOABMKHBIN OJIOK,
HaKJIOHHAs TJIOCKOCTb;

XapaKTEepPU30BaTh MPUHIUIBI JEHCTBUS M3YYCHHBIX HPUOOPOB, TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTMUECKHUX IIPOLIECCOB C OMOPOW Ha WX OMUCaHUsA (B TOM YHKCIE: MOANIUITHUKU, YCTPOHCTBO
BOJIONIPOBOJIA, THAPABIMYECKUH Mpecc, CU(OH, MaHOMETpP, BBICOTOMEP, MOPIIHEBOM HACOC, apeoMeTp),
WCTIONB3Ysl 3HAHWSI O CBOWCTBAaX (U3MYECKHX SBICHUH W HEOOXomuMble (HM3WUYECKHe 3aKOHBI W
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKHM M3YUYECHHBIX TEXHUYECKUX YCTPOICTB,
WU3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTHUECKUX MTPOIECCOB NIPU PEUICHUH yUYeOHO-TIPAKTHIECKHX 33/1a4;

MPUBOJUTh TPHUMEPHl (HAXOAWTH WH(POPMAIMIO O MpHMepax) MPAKTUIECKOTO HCIIONIb30BaHUS
(U3MYeCKUX 3HAHWUN B ITOBCEIHEBHOW XHU3HU [UIsi oOecriedeHus: Oe30MacHOCTH TPH OOpaIleHuu C
npuOopaMu ¥ TEXHHWYECKUMH YCTPOWCTBAMH, COXpPAHEHWs 3JI0pOBbS M COONIOJCHHWS HOPM
AKOJIOTHYECKOTr0 MOBEICHUS B OKPY>KaIOILEH Ccpee;

OCYHIECTBIATH OTOOp WCTOYHWKOB WH(pOpManuy QU3NIECKOro coiepxkanus B VHTepHere,
CaMOCTOSTENHHO (HOPMYIUPYS MOUCKOBBIN 3aIIPOC, HA OCHOBE MMEIONIUXCS 3HAHUN U MyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBLIETSTH HH(POPMAITUIO, KOTOpAas SBISETCS MPOTHBOPEUYNBOM MM MOXKET OBITh
HEJOCTOBEPHO;

WCIIONb30BaTh MPH  BBIIOJIHEHWH Yy4YeOHBIX 33JaHUN  HAYYHO-TIOMYJSIPHYIO  JIUTEpaTypy
(hU3MYECKOr0 COJIepKaHMs, CIIPAaBOYHBIC MaTepHallbl, pecypchl ceth HTepHeT, BiIajeTh mnpuéMamu
KOHCIIEKTHPOBAHHMS TEKCTA, Ipeodpa3oBaHus MH(POPMALIUK U3 OJJHOW 3HAKOBOW CUCTEMBI B JIPYTYIO;

CO03/1aBaTh COOCTBEHHBIC KPAaTKUE MMChbMEHHBIE U YCTHBIE COOOIEHUSI HA OCHOBE 2—3 MCTOYHHUKOB
uHpOpMaIK (PU3NIECKOTO COJACPKAHUS, B TOM YHUCIE ITyOJUYHO JeNaTh KPaTKHe COOOIICHUS O
pe3ynbpTaTax MPOEKTOB WM YYEOHBIX HCCIIEIOBaHHA, MPU 3TOM T'PAMOTHO HUCHOJIb30BaTh H3yYCHHBIN
MOHATUHHBINA anmapaT Kypca (pU3uKH, CONPOBOKAATH BEICTYIUICHUE MPE3CHTAIINECH;

IIPH BBIMOJIHEHUH Y4YE€OHBIX MPOEKTOB M HCCIICAOBAHUHN paclpeessaTh 00sI3aHHOCTH B IPYIIE B
COOTBETCTBHHU C IIOCTABIICHHBIMHM 3aJladuaMM, CIICIUTH 3a BBIIOJHEHHEM IUlaHa JACHCTBHM, aJeKBaTHO
OIICHMBATh COOCTBEHHBIM BKJIA] B JCATEIBHOCTh TPYIIbI, BBICTPaNBaTh KOMMYHUKATHBHOE
B3aMMOJICHCTBHE, YIUTHIBAS MHEHUE OKPYIKAIOIINX.

K xoniy oOy4enus ¢ 8 krnacce npenMeTHbIEC pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JOJIKHBI OTPa)KaThb
c(hOpMHPOBAHHOCTDH y 00YUAIOIIUXCS YMECHUH:
UCIIOJIb30BaTh MOHATHS (Macca W pa3Mepbl MOJIEKYJI, TEIUIOBOE IBIKEHHE aTOMOB U MOJIEKYI,
arperaTHbIe COCTOSIHUS BELIECTBA, KPUCTAUTMUECKUE U aMOp(HBIE TeJla, HACHIILIEHHBIH U HEHACHIIICHHBIH
nap, crnocoObl U3MEHEHUs] BHYTPEHHEH SHEPTWH, 3JEMEHTAPHBIN 3JIEKTPUUECKUH 3apsijl, MPOBOIHHKH,



MOJTYTIPOBOJAHUKH, JUAIEKTPUKH, UCTOYHHMKH ITOCTOSHHOTO TOKA, 3JEKTPUYECKOE M MArHUTHOE MOJIA,
ONITUYECKAs! CUCTEMa) U CHMBOJIMYECKHUH S3bIK (PU3UKH NPHU PElICHNH y4eOHBIX U MPaKTHYECKUX 3a]1a4;

YBEpEHHO pa3NnuaTh sBICHUS (TEIUIOBOE paciiupeHue (C)kKaThe), TEeIJIOBOE pPaBHOBECHE,
MIOBEPXHOCTHOE HAaTsDKEHUE, CMadlBaHKe, KallWUIIpHBIE SIBICHU, UCTIapeHHe, KOHACHCAlus, TUIaBJIeHHE,
KpHCTAIUIM3aLusl, KHUIIEHHE, CIIOCOObI Teruonepeaadn (TemIoNpOBOAHOCTh, KOHBEKIHS, H3JIydeHHE),
TEIUIOBBIE TOTEpH, 3JEKTPU3ALMA Tel, B3aUMOACHCTBHE 3apsiioB, AECWCTBUSA AIIEKTPUYECKOTO TOKA,
KOPOTKOE 3aMBbIKaHUE, B3aNMOJICHCTBHE MAarHUTOB, JEMCTBUE MAarHUTHOTO TIOJISI HA MMPOBOJHHUK C TOKOM)
M0 OMHUCAHUIO UX XapaKTEePHBIX CBOHCTB M Ha OCHOBE OMBITOB, AEMOHCTPUPYIOIIMX AaHHOEe (puzndeckoe
SIBJICHUE;

pacro3HaBaTh MPOSIBIICHHE U3YUYECHHBIX (PU3MUYECKHUX SBICHUI B OKpY’KaloleM MHUpe (B TOM 4HCIe
¢u3nueckue SBICHUS B MPHUPOJIE: MOBEPXHOCTHBIE U KAWIUISPHBIE SBJICHUS B NPUPOAE, KPUCTAIIBI B
npupoae, uznydenne ConHna, 3amep3aHre BOJOEMOB, MOpPCKME Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa,
WHes, CHera, 3JICKTPUYECKHE sIBICHHS B atMocdepe, DIEKTPUYECTBO KHUBBIX OPraHW3MOB, MAarHHTHOE
nojie 3eMud, Apeiid MomocoB, pojib MArHUTHOTO TIOJIS JUIS JKU3HM Ha 3emule, TOISpHOE CHUSHUE), TPH
9TOM MEPEeBOAUTH MPAKTUYECKYIO 3a]lauy B Y4YeOHYIO, BBLICISTH CYILICCTBCHHBIC CBOMCTBA (IIPH3HAKH)
(U3NUECKUX SBICHHUIA;

OTMCHIBATh W3yUCHHBIE CBOWCTBA TN U (PU3MUYECKHE SBICHUS, UCTONB3Ys (U3NUYCCKUE BEITHYNHBI
(TemmnepaTypa, BHYTPEHHSS SHEPTHs, KOJIMYECTBO TEIUIOTHI, paboTa rasa, yAeibHas TEII0EMKOCTD
BEIIECTBA, Y/AeJbHAs TEIUIOTa IUIABJICHUS, yJelbHas TeIUIoTa MapooO0pa3oBaHMs, yIeNbHAs TerioTa
CTrOpaHMsl TOTUIMBA, KOA(P(HUIIMEHT MOJIe3HOTO JACHCTBUS TEIUIOBOW MAIIMHBI, OTHOCHTEJbHAS BIa)KHOCTD
BO3/yXa, NEKTPUUIECKHUN 3apsl, CHIa TOKa, JIEKTPHUECKOE HANPSHKEHHE, CONMPOTUBIICHUE TPOBOIHUKA,
OJIC B menm MOCTOSHHOTO TOKAa, JJIEKTPUYECKOE YJEIbHOE COMPOTHBIICHHE BEIIECTBAa, paboTa U
MOIIHOCTb 3JIEKTPUYECKOTO TOKa), MpPHU ONHCAHWM NPABHWIBHO TPAKTOBATh (U3UUECKUI CMBICH
UCIIOJIb3YEMbIX BEIWYHMH, MX OOO3HAYCHUS M €IUHMLBI (DU3NYECKUX BEIMYUH, HAXOIUTHh (OPMYJIHI,
CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO BEJIMYUHY C JPYTUMH BEIWYMHAMH, CTPOUTH IPauKu M3YYEHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEJIMYMH;

XapaKTepH30BaTh CBOMCTBA TeJ, (U3MYECKUE SIBICHHS M IPOLECCHl, HCIOJb3ysS OCHOBHBIC
MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKOW TEOPHH CTPOCHHMS BELIECTBA, YPaBHEHHE TEIUIOBOTrO OanaHca,
3aKOH COXPAHEHMs JIEKTPHUYECKOTo 3apsia, 3akoH KylloHa, NpUHIMNI CYNEpHO3HLUN 3IEKTPUIECKUX
noJei, 3akoH Oma 1151 yyacTka 1emnu, npasuia Kupxroda, 3akon Oma 11 OJIHON 1enH, 3aKoH Jxoyis-
JleHa, 3aKOH COXpaHEHHs SHEPrHH, NPHU 3TOM pPa3liMdaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA U €ro
MaTEMaTHYECKOE BBIPAXKEHNE;

CTPOUTH MPOCTHIE (PHU3HUECKHE MOAEIH PEATbHBIX 00BEKTOB, IPOLIECCOB U SIBICHUI, BBIACIATH IPH
3TOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA OOBEKTOB, MPOLIECCOB, SIBICHUH, NPUMEHSTDH
¢duznueckue MoJeNu Ui 00bsICHEHHS (PU3NUECKUX IPOLIECCOB M PelIeHUs YIeOHbIX 3a/1a4;

OOBSICHATh (hU3MYECKUE SIBJICHUS, MPOLECCHl M CBOMCTBA Teld, B TOM YHUCIE W B KOHTEKCTE
CUTyallMil MpPaKTUKO-OPHEHTUPOBAHHOTO XapakTepa, M pellaTh KAayeCTBEHHbIE 3aJaud, B TOM 4YHCIIE
TpeOyIolMe YHCICHHOTO OLIEHUBAHUS XapaKTEPHBIX 3HAUYEHHH (U3WYECKHX BEIHYUH, IPH 3TOM
BBIOMpATh a/IeKBaTHYIO (PU3NYECKYIO MOJIEIb, BBISBIIATH IPUYMHHO-CIICCTBEHHBIE CBSI3U U BBICTPAaNUBaTh
JIOTHUYECKYIO TIIETIOYKY pacCyKICHHHA C ONOpOH Ha W3ydeHHBIE CBOWCTBAa (DM3WMYCCKUX SIBICHUH,
(du3nUecKue 3aK0HbI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO pemaTh pacuéTHbIe 3a7a9u (C Omopoi Ha 2—3 ypaBHEHHS) 10 M3Y4aeMbIM TEMaM Kypca
¢u3nKy, BHIOMpas aJeKBaTHYI (M3WYECKYyI0 MOJIeNIb, C UCIOJIL30BAHUEM 3aKOHOB U (opmyd,
CBS3bIBAIONINX (PU3MUECKHE BEIMUYMHBI, 3aIUChIBATh KPATKOE YCIOBHUE U Pa3BEPHYTOE PELICHUE 3a/auu,
BBISBIIATh HEAOCTAIONINE WM M30BITOYHBIC JaHHBIE, OOOCHOBBIBATH BBHIOOP METOAA PEIICHHS 3a1adH,
UCIIOIB30BaTh CIIPABOYHBIE JAaHHBIC, IPHMEHATH METOABI aHANU3a Pa3MEPHOCTEH, HCIOJIb30BaTh
rpaguyeckue METOIBl pEUIeHHs 3agad, NMPOBOAWTH MaTeMaTHYeCKHE NpeoOpa3oBaHMsS U PacUETHl,
OLIEHUBATh PEATUCTUUHOCTh ITOJIyYCHHOTO 3HaUCHUS (PU3MUecKOil BETUUUHBI U OIPENEATh pa3MEpHOCTh
¢bu3udIecKoi BETMIMHBI, TOTYUYCHHON NIPH PEIICHUH 3aIa4H;



pacmo3HaBaTh TPOOIEMBI, KOTOPHIE MOXHO PEIIUTHh IMPH MOMOLIM (PHU3MYECKHX METOJIOB, H
npeasiaraTh  OPHEHTHPOBOYHBIA CHOCOO pELIeHWs, B ONWUCAHWW HWCCIENOBAHUS PAClO3HABATDH
MpoBepsieMOe MPEANOI0KeHHE (THIIOTE3Y ), HHTEPIPETUPOBATH MOTYUCHHBIN pe3yIbTaT;

NPOBOJMUTH OMBITHl [0 HAOMIOACHHIO (QU3MYECKHX SIBICHUH WIM (PU3MYECKUX CBOWCTB Tel
(kanuJUIpHBIE SIBICHHSA, 3aBUCHMOCTH JIABICHUs BO3IyXa OT €ro o0bEMa M TeMIeparypbl, CKOPOCTH
mpolecca OCThIBaHMSI (HarpeBaHus) NOpWM HM3IYyYEHWHM OT M[BeTa M3NIydamomei (Horiaouaomei)
MOBEPXHOCTH, CKOPOCTb HCHApeHHsl BOJABI OT TEMIIEPATYphl XHUIKOCTH U IJIOMAAN €€ TOBEPXHOCTH,
9NEKTPHU3aLMs TeJ U B3aUMOJICHCTBUE SJCKTPHUUECKHUX 3aps0B, B3aUMOACHCTBHE MOCTOSIHHBIX MATHUTOB,
BU3yaJM3alysl MATHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, ACWCTBHSI MArHUTHOTO TMOJISl HAa TIPOBOJHUK C
TOKOM, CBOMCTBa 3JIEKTPOMAarHWTa, CBOMCTBA DIIEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (POPMYyIUpPOBATH
MpoBepsieMOe TPEANOIOKEHNE (THUIIOTE3Y) O BO3SMOXKHBIX pe3ylbTaTax HaOJIIOJEHHI, CaMOCTOSTEIBHO
coOMpaTh YCTaHOBKY M3 M30BITOUHOrO HabOpa 000pyaI0BaHUs, OMUCHIBATE X0 ONBITA U (POPMYIHPOBATH
BBIBOJIBI;

NPOBOJAWTH TpSMBIE W KOCBEHHBIE HM3MEpPEHUs (U3NYECKHX BeNWYHMH (TeMIleparypa,
OTHOCUTENbHAsT BJIAXXHOCTh BO3/yXa, CWJIA TOKA, HANpSHKCHUE, yIEeNbHas TEIIOEMKOCTh BEIECTBA,
COIPOTHUBJICHUE IIPOBOJHMKA, paboTa M MOIIHOCTb 3JIEKTPUYECKOr0 TOKa) C MHCIOJIL30BaHUEM
aHaJIOTOBBIX W HU(POBBIX TPHOOPOB, 00OCHOBHIBATEH BEIOOP METO/Ia H3MEPEHUS, QUKCUPOBATH TTOKA3aHUSI
npruOOPOB, HAXOAUTh 3HAUCHHE U3MEPSEMON BEIUYMHBI C TMOMOIIBIO YCPEAHEHHS PE3YJbTaTOB CEpUH
U3MEPEHUH U OLICHUBATh IIOIPEIIHOCTh U3MEPEHU;

NPOBOJWTH  JKCIEPUMEHTAILHBIE  HCCIICAOBAaHMS  3aBHCUMOCTEH  (U3MUYECKMX  BEJIHYUH
(3aBHCHMOCTB IABJICHUS BO3[yXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIAXKICHUS, UCCIICAOBAaHNE SIBICHUS
TEII000MEeHa MPY CMEIIMBAHUM XOJIOAHOW M TOpsAYeid BOIbI, 3aBUCUMOCTb COIIPOTHUBJICHUS MPOBOIHUKA
OT €ro JJHMHBI, IJIOLIaTU MONEPEYHOr0 CEYCHHUS M YIEJBHOIO CONPOTHUBIICHHS BEILECTBAa MPOBOIHUKA,
CHJIBI TOKa, IPOTEKAIOLIEr0 Yepe3 IPOBOJHHUK, OT HANpPSKEHHWs Ha NPOBOAHUKE, HCCIIEIOBaHUE
MOCJIEOBATEIFHOIO M NapajuleIbHOTO COCAMHEHWH IPOBOJHUKOB): COBMECTHO C  Y4YUTEJIEM
dopMynupoBaTh 3amady M THIIOTE3Y HCCIEIOBAHUS, CaMOCTOATEJIBHO IUIAHUPOBATH HCCIIEIOBAHUE,
CaMOCTOSITETIbBHO ~COOMpaTh 3KCIEPUMEHTAJIbHYIO YCTAaHOBKY C HCIOJB30BaHHMEM HHCTPYKLUH,
NPEACTABIATh MOMyYeHHBIE 3aBUCUMOCTH (PU3NYECKUX BEJMYUH B BUJE TAOIUI] U rpadMKOB, OLIEHUBAThH
MOTPEIIHOCTH, JeJaTh BBIBOJBI MO PE3YJIbTATAM HCCIICAOBAHMS;

coOuoaTh npaBuiia 0€30MacHOro TpyAa npu padore ¢ 1a0opaTopHBIM 000PYIOBAHUEM;

XapaKTepU30BaTh IPHHLUIBI ACHCTBUS HM3YUYCHHBIX NPUOOPOB, TEXHHUYECKHX YCTPOHCTB H
TEXHOJIOTHYECKHX IPOLIECCOB C OMOPOH Ha WX OMHUCAaHUS (B TOM 4YHCJE: CUCTEMa OTOIICHUS JOMOB,
TUTPOMETp, TapoBas TypOWHA, aMmIepMerp, BOJBTMETP, CUETUYUK DICKTPUUECKOW 3HEPIHH,
3IIEKTPOOCBETHTENIbHBIE IPHOOPHI, HArPEBATEIbHBIE AIEKTPONPUOOPH! (IPUMEpPHI), IPEJOXPAHUTENN U X
NpUMEHeHWe B OBITY M TEXHHKE, IPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
9IIEKTPOJBUTATENIb TIOCTOSIHHOTO TOKa), HCHOJB3YsS 3HAHMS O CBOMCTBAaX (HU3MYECKHUX SIBICHHH,
HEoO0XouMble (PU3NIECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCThIE TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTENbHBIE MPUOOPHI MO cXeMaM |
CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, IBHUraTelb
BHYTPEHHETO CTrOpaHUs, OJJIEKTPOCKOI, PEOCTaT), COCTaBJIATh CXEMbl OJICKTPUYECKUX Iered C
HOCJICIOBATENIbHBIM M TapaJUICTIbHBIM COCJUHEHHEM OJJIEMEHTOB, pa3inyasi yCJIOBHbIE O00O3HAUCHUS
JJIEMEHTOB DJIEKTPUUYECKHUX IICTIeH, MCIONb30BaTh CXEMbl M CXEMAaTHYHBIE PHCYHKH W3yYEHHBIX
TEXHUYECKUX YCTPONCTB, U3MEPUTEIHHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOIECCOB IMPH PEHICHUH
yueOHO-IIPaKTUUECKUX 3a7ad;

NPUBOANTH TPHMEPHl (HAXOAUTH HMH(POPMAIMIO O TPHMEpax) MPAaKTHIECKOTO HCIIOJIB30BAaHHS
¢u3udecknx 3HAHWH B IOBCEIHEBHOH JKM3HHM U1 obOecredeHus Oe30MacHOCTH TpH OOpalieHUH C
npubopaMu M TEXHUYECKUMH yCTpOIICTBaMM, COXpaHEHHUs 3/I0pOBbS M  COOJIIOACHUS HOPM
9KOJIOTHUECKOI 0 TIOBEIEHUSI B OKpY KaloIleil cpene;

OCYIIECTBIISITH MOWUCK HMH(pOpManuu (U3HUECKOro conepkaHus B HTepHETE, caMOCTOSTEIHHO
GopMyIHpys TOMCKOBBII 3ampoc, Ha OCHOBE HMEIOIIMXCS 3HAHWH W CPAaBHEHHS JOTOJHHUTEIIBHBIX



WUCTOYHWKOB BBIJICNATh HMH(DOPMAILUIO, KOTOpas SBJISCTCS TPOTUBOPCUYMBOW WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIONb30BaTh MPH  BBINOJHEHUM Y4YEOHBIX 3aJaHUN  HAYYHO-TIOMYJSIPHYIO  JIUTEPaTypy
(hU3MYECKOTO COJICpXKaHMs, CIPABOYHBIC MaTepHalbl, PeCypchl ceTh MHTepHeT, BiIajeTh mnpuéMamu
KOHCIICKTUPOBAHHMSI TEKCTA, IPeo0pa3oBaHus MH(POPMAIIUK U3 OJJHOW 3HAKOBOUM CUCTEMEBI B IPYTYIO;

CO3/1aBaTh COOCTBCHHBIC MMChbMEHHBIEC M KPAaTKUE YCTHBIE COOOIIEHUs, 00001mas nHQOpMaIUIO U3
HECKOJIbKMX MCTOYHUKOB (PU3UYECKOTO COACPIKAHUS, B TOM YHCIIE IMyOJUYHO MPEACTABIATh PE3yIbTaThl
MPOEKTHOM WJIM MCCIEN0BATENbCKOW AEATEIbHOCTH, MPU 3TOM T'PAMOTHO MCIOJIb30BAaTh W3yUYECHHBIN
MOHATUWHBIN anmapaT Kypca (pU3uKU, COMPOBOKAATH BEICTYIUICHUE MMPE3CHTAIIUCIH;

MPU  BBIMOJIHEHUU YYEOHBIX TPOCKTOB M HCCIICAOBAaHWUN (DU3MUECKUX TPOIECCOB paCIpeaeisiTh
00513aHHOCTH B TPYIIIIC B COOTBETCTBUU C TIOCTABJICHHBIMHU 3a7a4aMH, CJICIUTh 32 BBITOJIHEHUEM TUTaHA
JICHCTBUI U KOPPEKTUPOBATh €r0, aJICKBATHO OIICHUBATh COOCTBEHHBIN BKJIAJ B JICATEIBHOCTh TPYIIIIHI,
BbICTpaMBaTb KOMMYHUKATUBHOC B3aI/IMOILeI\/'ICTBI/IC, IMPOABJIAA TOTOBHOCTD pa3pellaTh KOH(bHHKTBI.

K xoHmy oOyuenus ¢ 9 knacce peIMeTHBIE pe3yIbTaThl Ha YIITyOJI€HHOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hopMHUPOBaHHOCTH y 00YUYAONITUXCS YMEHUH:

UCIIONIb30BaTh TOHATHS (CHCTeMa OTCY€Ta, OTHOCHUTEIBHOCTh MEXaHHWYECKOTO IBHIKCHUS,
HEBECOMOCTh W TIEPerpy3KH, HEHTP TSDKECTH, MEXaHHYECKHE BOJIHBI, 3BYK, WH(Pa3BYK M yIbTPa3BYK,
SIIEKTPOMArHUTHBIE BOJHBI, PEHTTCHOBCKOE HM3IYYEHHE, IIKala 3JIEKTPOMATHUTHBIX BOJH, MCTOYHUKU
cBeTa, OJM30PYKOCTh M JATBHO30PKOCTb, CIIEKTPHI UCITyCKaHHS M MOTJIOIMEHHs, anb(a-, OeTa- ¥ raMma-
U3ITy4CHUs], M30TONBI, SACpPHAS W TEPMOSJCpPHAs SHEPreTHKa) W CHMBOJIHYCCKHH S3BIK (U3HKH TPH
pelIeHNH YIeOHBIX U MPAKTHYECKUX 3a/1a4;

YBEPEHHO pa3nuyarh SBJICHUS (paBHOMEPHOE M HEPAaBHOMEPHOE IPSIMOJMHEHHOE JBIKCHHE,
PaBHOYCKOpEHHOE TPSMOJMHEHHOE JBIKEHHE, CBOOOJHOE MaJeHUE Tel, JBIKCHUE MO OKPYKHOCTH,
B3aUMOJICHCTBUE TEJI, PAaBHOBECHE MATEPHANBHOW TOYKH, PEaKTHBHOE JBIDKCHHE, HEBECOMOCTD,
KoyiebaTelbHOe JIBIDKEHHE (TapMOHHMYECKHe, 3aTyXarolllie, BBIHYXKIEHHBIC KoJeOaHHs), PE30HaHC,
BOJTHOBOE JBW)KEHHE (paclpoCTpaHEHHWE M OTpPaKEHHE 3ByKa, MHTepQepeHmus M TUPpakius BOJIH),
HpSIMOJIMHEHOE PAacIpOCTPaHEHHE, OTPAXKEHHE U NPETOMIICHUE CBETa, NOJHOE BHYTPEHHEE OTPakeHHe
CBeTa, paslioKeHHe Oeloro cBeTa B CHEKTP U CIO0XKEHHE CIEKTPAIbHBIX IBETOB, €CTECTBEHHAs
PalMOoaKTUBHOCTh, BOSHUKHOBEHUE JIMHEHYATOTO CIIEKTPa M3IIyYEHHs) 10 OMHMCAHHUI0 UX XapaKTEePHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, JIECMOHCTPUPYIOIINX JaHHOE (PUINUECKOE SBICHHE;

pacro3HaBath MPOsBIICHHE H3YUYEHHBIX (PH3MUYECKHX SBICHUH B OKpYKalolieM MUpE (B TOM YHCIe
¢dusnueckue SBICHWS B TMPHPOJE: MPHIUBBL W OTIMBBI, JBWKeHHE IIaHeT COJHEYHOH CHCTEMBI,
pPEaKTHBHOE JIBUKEHUE JKWUBBIX OPTraHU3MOB, BOCIPHATHE 3BYKOB JKWBOTHBIMHU, 3EMIICTPSICEHUE,
ceificMUYecKrue BOJHBI, I[yHaMH, X0, IBETa TeJ, ONTHYCCKHE SIBICHHS B TPHUPOJE, OMOJIOTHYECKOe
JeCTBUE  BUJIUMOTO,  YIbTPaQUOJIETOBOIO M  PEHTICHOBCKOTO  W3JIYyYCHHH, ECTECTBEHHBIH
PallMOaKTUBHBIN (POH, KOCMHUUYECKHUE JTyUYH, PAIMOAKTUBHOE U3ITyUeHHE MPUPOIHBIX MUHEPAIIOB JICHCTBHE
PalMOaKTUBHBIX W3JTYYEHHH HA OPraHM3M 4eJOBEKa), TPU 3TOM MEPEBOJUTh NMPAKTHUECKYIO 3a7ady B
yueOHYI0, BBIJIEISATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKH) (U3UUECKUX SBICHHIA;

OIMCHIBATh W3yUYCHHBIE CBOWCTBA TN U (PM3WUYECKHE SIBICHUS, UCIIONb3Ys (PU3NUECKUE BEITMIHHBI
(cpenHsisi ¥ MTHOBEHHAsI CKOPOCTh Tella P HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHUE, TIepeMellleHue Ipu
PaBHOYCKOPEHHOM TPSMOJMHEHHOM JBIKEHHH, YIJIOBasi CKOPOCTh, IIEHTPOCTPEMUTEIBHOE YCKOPEHHE,
CHJIa TPEHUs], CHJa YHPYTOCTH, CHJa TSKECTH, YCKOpEHHE CBOOOIHOIO MaJAEHHs, BEC Tena, LEHTP
TSDKECTH TBEPAOrO Tela, UMIYNbC Teja, MMITyJbC CHIJIBI, MOMEHT CHJIBI, MEXaHHueckas pabora u
MOIIHOCTb, NOTCHUWAIbHAs SHEPIUs Tena, MOAHSATOr0 HaJ MOBEPXHOCTBIO 3€MJIHM, NOTEHLIUAIbHAs
SHEPIUsl CXKATOW MPYKUHBI, KHHETUUECKAsl SHEPIUs, MOJTHAsl MEeXaHUUeCKasl SHEprus, MEepHol M 4acToTa
KoJIeOaHuH, TIEpHOA MaTeMaTHYECKOT0 U MPYXHUHHOTO MAasTHUKOB, AJMHA BOJHBI, TPOMKOCTh 3BYKa H
BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTeIb MPEJIOMIICHHS CPEIbl), IPU ONMCAaHUU MPAaBUIBHO TPAKTOBAThH
(GU3NYECKUI CMBICT HCHONB3YEMBIX BEIUYMH, MX O0O03HAueHHS M E€AMHULBI (U3NYECKUX BEIUYMWH,



HAXOAWTH (DOPMYIIBI, CBSI3BIBAIOINNE AAHHYIO (PU3NYECCKYIO BEIUYHUHY C JPYTMMH BETHYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NUYCCKUX BEIINYHH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUYCCKUE SABJICHHS U MPOIIECCHI, HCIIOJB3YS 3aKOH COXPaHCHUS
SHEPTHM, 3aKOH BCEMUPHOTO TATOTCHUS, MPUHIUI CYNEPIO3UIMHU CHUJI, MNPUHIUI OTHOCHUTEIHLHOCTH
lanunes, 3akonsl Hbpl0TOHA, 3aKOH COXpAaHEHUS MMITYJIbCA, TEOPEMY O KHHETHUUYECKON IHEPTUH, 3aKOH
I'yka, 3akoH bepHymiu, 3aKOHBI OTpPOKEHUS W TPEIOMIICHUS CBETa, (OPMYIy TOHKOW JIMH3HI,
IJIAHETAPHYI0 MOJEJh aTOMa, HYKJIOHHYIO MOJEIb aTOMHOIO SiApa, 3aKOHBI COXPAaHEHHUs 3apsJ0BOr0O U
MacCOBOTO YHCEI MPH SJEPHBIX PEAKIIHSIX, IIPH 3TOM Pa3inyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0
MAaTeMaTUYECKOE BBIPAKECHHUE;

CTPOUTH (PU3UYECKUEC MOJCIH PEaTbHBIX OOBEKTOB, MPOIECCOB U SIBJICHUH, BBIICIATH MPH 3TOM
CYIIIECTBCHHBIE U BTOPOCTCIICHHBIC CBOWCTBAa OOBEKTOB, MPOIECCOB, SBJICHUH, MPUMCHAThH (pU3MUSCKUC
MOJIEIH [T O0BsCHEHMSI (PU3MUYECKUX MTPOIECCOB U PEIICHUs yUeOHBIX 3a/1ay;

O6’b$ICH5[TI) (1)I/I3I/I‘IGCKI/IC SABJICHHUA, ITPOLCCCHI U CBOMCTBa TCJI, B TOM YHUCJIC B KOHTCKCTC CI/ITyaHI/Iﬁ
MPAKTUKO-OPUCHTHPOBAHHOTO XapaKTepa, M pellaTh KauyeCTBCHHBIC 3aJlayk, B TOM YHUCIIE TPeOyroIue
YHCICHHOTO OIICHWBAaHMS XapakKTepHBIX 3HAYCHUH (U3MUECKUX BEIMYMH, NpPU OTOM BBIOHpATh
AJICKBATHYIO (1)I/I3I/I‘-ICCKYIO MOZACIb, BBIABIATL IMPUYIMHHO-CICACTBCHHBIC CBA3UM W BbICTPAMBATDH
JIOTHYECKYIO IICTIOYKY PACCYXICHUW M3 2—3 IIaroB ¢ OMOPOM Ha M3YYCHHBIC CBOWCTBAa (hU3NYECKHUX
SIBIICHUH, (QU3MUYCCKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO pelIaTh pacuéTHbIC 3a/la4d M0 W3yYaeMbIM TeMaM Kypca (U3UKH, BHIOUpas aJcKBaTHYIO
(U3UYECKYI0O MOJIEb, C UCIOJIB30BAHUEM 3aKOHOB U (hOPMYJI, CBS3BIBAIOIINX (DU3UYESCKHUE BEIIMYUHBI,
3aIUChIBaTh KpaTKOE YCIOBUE M PA3BEPHYTOE PELICHUE 3aayd, BBISIBISITH HEAOCTAIOIUE WM
M30BITOYHBIE JaHHBIE, OOOCHOBHIBATh BHIOOp MeETOJa pEIICHWS 3aJadd, HCIOIb30BaTh CIIPABOYHBIC
JTAaHHBIE, TIPUMEHATH METOMABl aHaj h3a pPa3MEPHOCTEH, WCIONB30BaTh TpadUuecKue METOABl PEIICHUs
3a/a4, TPOBOJUTH MaTeMaTW4YecKue NpeoOpa3oBaHWs ¥ PACUYETHl, OICHWBATh PEATMCTHYIHOCTD
MOJTy4YeHHOTO 3Ha4YeHUs (PU3MUECKO BEIMYWHBI W OIPENEeNsITh pa3MEepHOCTh (DU3MUYECKON BEIMYUHBI,
MOJIYYEHHOU IIPU PELICHUH 3a4a4l;

pacrmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIINTh MPH IMOMONIN (U3NIECKHX METOIOB, U
mpeiaraTh OpUEHTHPOBOYHBIA CITIOCOO peImieHHs, B ONUCAHWHM HCCIENOBAaHUS PACIO3HABATH
mpoBepsieMoe  MpEeJIoNioKeHne  (TUIOTe3y), OICHWBATh MPABWIBHOCTh TOPSIKA  TPOBENCHUS
UCCJIE0BAaHUS, UHTEPIPETUPOBATH MOTYUYEHHBIN pe3yibTarT;

MPOBOJIUTH ONBITEI TI0 HAOMIOJAEHUIO (DU3WUYECKUX SBJICHHHA WM (PU3NIECKHX CBOWCTB Tl
(n3yueHune BTOpOro 3akoHa HEBIOTOHA, 3aKOHA COXpaHEHHs] SHEPTHH, 3aKOHA COXPaHEHHUS HMITYIIbCA,
JecTBUE 3aKoHAa bepHyIM W BO3HUKHOBEHHE MOABEMHOWM CHJIBI KpbUIA, 3aBUCUMOCTb HEpUOAA
KoJieOaHW TPY)KHMHHOTO MAasTHHKA OT MAacChl Tpy3a M XKECTKOCTH MPYXKHHBI U HE3aBHCUMOCTH OT
aMIUTATYIBI MaJIBIX KOJIGOaHWH, MPSIMOJIMHEHHOE PaclpOCTPAaHEHUE CBETA, Pa3okKeHHE OSJIoro CBETa B
CIIEKTpP, M3y4YeHHE CBOMCTB M300paKCHUs B IUIOCKOM 3epKalie M CBOMCTB W300pakeHUs NpeaAMeTra B
coOuparolel JrH3e, HAON0eHUE CIUIONTHBIX M JIMHEHUYaThIX CIEKTPOB HM3Iy4eHUs): (HOpMYyIHPOBaTh
MpoBepsieMoe TPEIoNIoKeHe (TUIOTE3y) O BO3MOMKHBIX pe3yjIbTaTax HaOJIOJCHUH, CaMOCTOATEIHHO
co0upaTh YCTaHOBKY M3 U30BITOYHOTO HabOpa 00OpyIOBaHUs, OMMCHIBATH XOJ OMBITa M (hOPMYIUPOBAThH
BBIBO/JIBI,

MIPOBOJIUTE TIPH HEOOXOIMMOCTH CEPHUIO MPSMBIX H3MEPEHUN, OMpEeNeNsisi CpeaHee 3HaueHHE
M3MepsieMON BEJIMYMHBI U OMPEIeNsis MOTPEIIHOCTh Pe3yIbTaTOB MPSIMBIX H3MEpPEHHUi, 000CHOBBIBATH
BBIOOD cr1oc00a u3MepeHus (M3MEPUTEIILHOTO MPUO0pa);

MPOBOJUTH KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BeIMYUH (CpemHssl CKOPOCTh M yCKOpPEHHE Tema
NpU  PaBHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHHE CBOOOIHOTO TAJCHHS, KECTKOCTh MPYKUHBL,
K03 PUIIUECHT TPEHHS CKONBKEHUSI, MeXaHWYecKass paboTa U MOILTHOCTb, YaCTOTa W TIEPHOJ KOJIeOaHUit
MaTeMaTHYeCKOro M TPYKHHHOTO MAasTHUKOB, (DOKYCHOE pacCTOsSHUE COOWparolmiedl NHH3bBI U e
ONTUYECKAs] CWJIA, PAJHOAKTHBHBIM (JOH) C HCIIOJIL30BAHUEM aHAJIOTOBBIX W IU(PPOBBIX TPUOOPOB:
000CHOBBIBaTh BBIOOP METOJa H3MEPEHHUs, IUIAHHPOBATh HW3MEPEHHSA, CAMOCTOATEIHHO COOHpaTh



9KCIIEPUMEHTAJBHYI0 YCTAHOBKY, BBIYHCIATH 3HAUYCHHE BEIMYMHBI W aHAJIM3UPOBATH IOJTYYCHHBIC
PE3yJIbTaThI, OLICHUBAs MOTPEITHOCT PE3YJIbTATOB KOCBEHHBIX U3MEPCHUIT;

NPOBOJUTH  JKCIIEPUMEHTAJbHBIC  UCCICAOBAHUS  3aBHCHUMOCTSH  (DU3MYECKMX  BEIMYHMH
(3aBHCHMOCTh TYTH OT BpPEMEHH NPH pPAaBHOYCKOPCHHOM JBIKEHHHM O0€3 Ha4yajdbHOW CKOPOCTH,
3aBUCUMOCTh CHJIBI TPEHHUSI CKOJBKCHHS OT CHIJIBI HOPMalbHOTO JIABIICHMS, IepHoja KoyicOaHMit
MaTeMaTHYeCKOr0 MAasTHUKA OT JUIMHBI HUTH, ONpEACICHHE YCKOPCHUS CBOOOTHOTO MaJCHHS,
UCCIICJIOBAHNE M3MCHCHUSI BEJIMYMHBI W HAINPaBJICHHS WHIYKIMOHHOTO TOKAa, 3aBHCHUMOCTh yIia
OTpakKEHHs CBETA OT YIJjla MaJICHUs, YIila MPEIOMIICHHS OT YIiia MaJIeHHsi CBETOBOTO JIyda, UCCICIOBAaHNE
TPEKOB: U3MEPECHUE PHEPIHU YACTHUIIBI [0 TOPMO3HOMY IyTH (110 hoTorpadusm)): COBMECTHO C YUUTEIEM
GopMynHMpoBaTh 3amadyy W TUIOTE3y MCCICIOBaHMs, CaMOCTOSTENBHO IUIAHUPOBATH HCCIICIOBaHME,
CaMOCTOSITEIIBHO COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, MPEACTABIATH MOJYYCHHBIC 3aBHCUMOCTH
(U3MYeCKUX BEIMYMH B BHIC TaOMUIl M TpaduKOB, OLICHHBATh IMOTPEIIHOCTH, JENaTh BBIBOABI IO
pe3yJibTaTaM MCCIICI0BaHUS;

co0JIrF01aTh TipaBuiIa 0€30IIaCHOTO TPY/ia IPpH padboTe ¢ J1a00paTOPHBIM 000PYTOBAaHUEM;

XapaKTepH30BaTh MNPUHIMIIBI JEHCTBUS W3YYCHHBIX NPUOOPOB, TEXHHYECKUX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOLIECCOB C OMOPO Ha MX OMUCAHUS (B TOM YHUCIIC: CIIMIOMETP, TaTIYUKU TTOJI0KEHUS,
PacCTOSIHUSL U YCKOPEHUsI, paKera, 9XOJIOT, OYKH, MEpPHCKOI, (oToammapar, MHUKPOCKOII, TEJIECKOII,
OINTHYECKUE CBETOBO/IBI, CIICKTPOCKOI, TO3UMETpP, Kamepa BuiibcoHa), UCMOIb3Ysl 3HAHUS O CBOMCTBAX
(1)1/13I/ILICCKI/IX SIBIGHUM U HCO6XOI[I/IMLIC (1)I/I3I/I‘-ICCKI/I€ 3aKOHOMCPHOCTHU, HCIIOJIb30BATH CXCMbl U
CXCMAaTHUYHBIC PUCYHKH HU3YYCHHBIX TEXHUYCCKUX yCTpOﬁCTB, N3MEPUTECIIbHBIX HpI/I60pOB u
TEXHOJIOTHYECKHX TMPOIECCOB TPU PEIICHHU YYCOHO-MPAKTUYCCKUX 3a7a4, ONTHYECKHE CXEMBI JUIs
MOCTPOCHUS N300paKEHUH B TIIOCKOM 3epKalie M COOUpArOIIeH JINH3E;

NPUBOIUTH TPUMEPH (HAXOMUTh HHOOPMAIMIO O MPUMEPax) MPAKTHYECKOTO HCIOJIb30BaAHUS
(bu3nuecKuX 3HAHWNA B TIOBCEJIHEBHOW JKU3HHM i oOecreueHHs O€30MacHOCTH TpU OOpalleHud C
npubopaMd U TEXHUYECKUMH yCTPOMCTBAMH, COXPAHEHHUS 3]I0POBbS M  COOJIOZCHUS HOPM
9KOJIOTHYECKOT0 MOBE/ICHHS B OKPYXKAOIIEH cpene;

OCYIIECTBIATh TMOUCK HMH(pOpMaNnU (HU3NIECKOTO CcojJepkaHusi B MHTepHETe, caMOCTOSTEIbHO
bopMyupysT TIOMCKOBBIN 3ampoc, HAXOJUTh TYTH ONPEICICHHUS JOCTOBEPHOCTH IOJy4SHHOM
UHPOPMAITUY HA OCHOBE UMEIOIIUXCS 3HAHUHN M JOTOJHUTEIbHBIX UCTOUHHKOB;

UCTOJIb30BaTh MPH  BBIIOJHEHUM YYCOHBIX 3aJaHUH  HAYYHO-TIONMYJSPHYIO  JIUTEpaTypy
(GU3NYECKOr0 COMEpIKAHUS, CIPABOYHBIC MAaTEpHalbl, pecypchl ceth WHTEepHeT, BiajeTh NpuéMamu
KOHCIICKTHPOBAHUS TEKCTA, peoOpa3oBanus HHHOPMAIIUU U3 OJTHOW 3HAKOBOI CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC IHCHMECHHBIC W YCTHBIC COOOIICHWS HAa OCHOBE HWH(OPMAIUHM W3
HECKOJIbKMX HMCTOYHHMKOB (DPM3MYECKOTO COIEpP)KaHHs, MyOJHMYHO MPEACTABIATh PE3YJITAThl MPOSKTHON
WM VCCIIEA0BATENILCKON JEATEIBHOCTH MPH TOM TPAMOTHO HCIIOJIb30BaTh WM3YyYCHHBIH IMOHATHHHBIN
ammapaTr W3y4aeMoro paszenia (pU3MKM M CONPOBOXKAATh BBICTYIUICHHE NpPE3CHTAlMEH ¢ y4ETOM
0COOCHHOCTEH ayJUTOPHU CBEPCTHUKOB.



TEMATHUYECKOE IIVIAHUPOBAHUE

7 KJIACC
KoanuecTBO 4acoB DJ1eKTPOHHBIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne n/n Kontpoasnsie  IIpakTuyeckue
nporpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoTsI padoTsI
pecypchbl
Paznen 1. ®u3uka u eé posib B NO3HAHUY OKPYSKAIOLIEro MUPa
11 ®du3uka — HayKa 0 IPUPOJE
1.2 Du3HYECKHE BETHINHEI 3
1.3 EcTtecTBeHHO-Hay4YHBI METO/] TO3HAHUS
Hroro mo paznemy 8
Paspnen 2. IleppoHayasibHble CBeIecHUSI 0 CTPOCHUM BellecTBa
2.1 CrpoeHue BelecTBa 2 1
JBH>KeHuE U B3aMMOJICUCTBUE YaCTHUI]
2.2 4 2
BEIllECTBA
2.3 ArperatHble COCTOSHUSI BEIIECTBA 1
Uroro no pazpeny 7
Paznen 3. /[Bu:KeHUEe ¥ B3aMMO/IeiicTBHE TeJl
3.1 MexaHHYeCKOe IBUIKCHHUE 10 2
3.2 Wuepuus, macca, TNIOTHOCTH 9 1
3.3 Cuna. Bunp! cun 15 1
Hroro no pasueny 34
Pasnen 4. laBienue TBEPABIX TeJ, ;KUAKOCTEH U ra3oB
a1 JHasnenue. [lepenava naineHus: TBEPIBIMU 5
' TellaMH, KHJIKOCTSIMH U Ta3aMH
4.2 JlaBiieHuE XUIKOCTH 6




4.3 ATtMocdepHoe naBieHue 5 1
44 I[eI/ICTBIiI.e JKUJIKOCTU ¥ Ta3a Ha 12 3
HOTPYXEHHOE B HUX TEJIO
HUroro no pazneny 28
Pa3nen 5. Pabota u MOIHOCTB. DHeprus
5.1 Pabora u MOIIHOCTH
5.2 [IpocThie MeXaHU3MBI 2
5.3 Mexanndeckasi SJHEpPTUs 1
Hroro no pazaeny 19
Paznen 6. [loBTOpuUTE1bHO-0000IAKOIINIT MOTYJIH
6.1 [ToBTOpHUTENTHEHO-0000IIAOIINN MOTYITh 6
Hroro no pazaeny 6
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 23




8 KIIACC

KoanuecTBO 4yacos JJ1eKTPOHHBbIE
HaumeHnoBanue pa3aesioB U TeM undpoBbie
Ne n/m P KonTpoabnbie | IlpakTnyeckue (upp )
NporpaMMsI Bcero o0pa3oBare/ibHbIe
padoThI padoThI
pecypcsl
Paznea 1. TenuioBble siBJIeHAS
1.1 CTpoeHue 1 CBOWCTBA BEIIECTBA 6
1.2 TemtoBsIe ipoIIECCHI 33 1 6.5
Hroro no pazaeny 39
Pa3zjnen 2. DnekTpuyeckne U MAarHUTHbIE SIBJIEHUSI
91 DJeKkTpuyecKue 3aps/pl. 3apsHKeHHBIE Tena 9 1
' 1 UX B3aUMOJICHCTBHS
2.2 [TocTosSTHHBIHN 3NEKTPHYECKUI TOK 31 1 10
2.3 MarsuTHbIC SIBICHUS 11 2 4
2.4 OneKTpoMarHuTHask UHIYKIHS 7 1
Hroro mo paznemy 58
Pazpnen 3. [loBTopuTeibHO-00001a0IIMH MOAYJ/Ib
3.1 [ToBTOpHUTENHEHO-0000IIAOIINI MOTYITh 5
Uroro o pazaeny )
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 5 22.5




9 KJIACC

KoanuecTBO yacoB JJ1eKTPOHHBbIE
HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne n/m Kontpoabneie  IIpakTnyeckue
NporpaMMsI Bcero o0pa3oBare/ibHbIe
padoThI padoThI
pecypcsl
Pa3nen 1. Mexannyeckue siBJIeHUS
MexaHn4yecKkoe JBHKEHHE U CITOCOOBI €T0
11 30 1 4
OTIHCaHUS
1.2 BsaumogpeiictBue Ten 18 4
1.3 3aKOHBI COXpaHEHHS 15 1
Hroro no pazaeny 63
Paszpnen 2. Mexannueckue KoJ1e0aHusi U BOJIHbBI
2.1 Mexanndeckue KoaeOaHus 8 3.5
2.2 MexaHnuecKre BOJIHBIL. 3BYK 10 3
Hroro no pazzaeny 18
Pa3nesn 3. DeKTpOMarHuTHOE 1M0JIe M 3JIEKTPOMATHUTHBIEC BOJIHBI
31 DNeKTpOMarHuTHOE ToJIe U 6
' QJICKTPOMArdiUTHbLIC BOJIHBL
Hroro no pazzaeny 6
Pa3nen 4. CBeToBble siBJICHUS
41 3aKOHBI pacIpOCTPaHEHH CBETA 8 2
4.2 JIuH3BI 1 oNITHYECKHE TPUOOPHI
4.3 Pasnoxxenue 0eoro cBeTa B CIIEKTP 1
Hroro no pazneny 16

Paznen

5. KBaHTOBLIEC IBJICHHSA




51 Hcnyckanue u NOTIIONIEHHE CBETa aTOMOM 4 1

5.2 CrtpoeHue aTOMHOTO siipa
5.3 SnepHbie peakuuu 7 1
Uroro no pazgeny 16

Paznen 6. IloBTOpuTe1bHO-00001IAKOIINI MOAYJIb

6.1 MexaHnyeckue sBIeHHs (IOBTOPUTEIBLHO- 6 3
0000IIaromui MOTyIIh)
6.2 TemnoBble siBIEHHS (TOBTOPUTEIHHO- 3
0000IAIOIINH MOTYJIIB)
6.3 SHCKTpOMaFHI/ITHI)IC SIBJICHU S } 3 1
(TTOBTOPUTENHEHO-0000IIAFOIINI MOTYJIb)
64 CBeTOBBIC SIBJIEHUS (HOBTOpI/ITeJ'II)HO' 1 1
0000IIaroImui MOJTYITH)
6.5 [ToBTOpHUTENTHEHO-0000MIAOIINI MOTYITH 4
Hroro no pazaeny 17
OBLIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 136 3 26.5




IHOYPOYHOE IINTAHUPOBAHMHE

7 KJIIACC
KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoabusie  IlpakTuyeckue
n/n Bcero u3yueHuss  o0pa3oBaTeJIbHbIE
padoThI padoTsI
pecypcbl
1 ®uznKa — HayKa o npupoze. SABneHus 1
MPUPOABI
2 DusznyecKue ABICHUS 1
®u3nYecKre BETUUMHbI. Pa3MepHOCTD.
W3WYECKUE TPUOOPHI. IITHOCTH TIPH
3 duznveckue 6opsl. [lorpemaoc 1
MPSIMBIX H3MEPECHUSX
4 VYpoxk-uccnenopanue "M3mMepeHne TMHEHHBIX 1 1
pa3MepoB Tell U IPOMEXYTKOB BpeMeH!"
5 JlaGoparopHas pabora "M3Mepenne 00bEMa 1 1
JKUJKOCTH U TBEpOro Tena'
6 JlaGopartopnas pabora "OnpeneneHue 1 1
pa3MepoB MajbIX Tel. MeTos psioB"
7 MeTobl HayqHOTO Mo3HaHus. OnrcaHue 1
(U3NYECKUX SBICHUH C TIOMOIIBIO MOJIeNeH
Ypoxk-uccnenoranue "[IpoBepka rumnoressr:
3 JATBHOCTH TOJIETA MIApUKa, TYIIIEHHOTO 1 1
TOPU30HTAJIBHO, TEM OOJIbIIE, YeM OOJIbIIIe
BBICOTA ITycKa"
Crpoenue BemectBa. OMBITH,
9 JIOKa3bIBAIOIIUE JTUCKPETHOE CTPOCHUE 1
BEIIeCTBa
JlaboparopHas padora "OrieHKa auaMeTpa
10 aToMa METOAOM PsI0B (C UCIOIb30BAHUEM 1 1

¢dororpadwuii)"




Ypoxk-uccrnenopanue "HabmoaeHue
TEIJIOBOTO pacIIUPeHHs ra30B. ONBITHI IO

1 00HAPYKEHHIO NEHCTBHS CHI
MOJICKYJIIPHOTO IPUTSLKEHUS"

12 JBwxkenue yactull Bemectsa. Juddysus.
BpoyHoBcKOe nBHMXKEHUE
Ypok-uccrnenoranue "HabmoaeHue u

13 00BsiICHEHHE OPOYHOBCKOTO ABMXKEHUS U
g hy3un”

14 B3aumoneiicTBUE YacTULl BEMIECTBA:
MIPUTSDKEHUE U OTTATKHBAHHE

15 ArperaTHbIE COCTOSIHUS BEIIIECTBA.
Oco0OEHHOCTH arperaTHBIX COCTOSHUIA BOIBI

16 Mexanunueckoe aBuxkenue. [IyTh,
TpPaeKTOpHs, IepeMeIIcHUE

17 PaBHOMEpHOE ¥ HEpaBHOMEPHOE JABHIKCHUE.
CkopocThb

18 Haxoxenue ckopocTy, yTH U BPEMEHHU TpU
PaBHOMEPHOM TPSIMOJIMHEHHOM JIBU)KCHUN

19 JlaboparopHas pabora "OnpeneneHue
CKOPOCTH PaBHOMEPHOTO IBHKEHUS"

20 I'padviku nmpsiMOTMHEHHOTO PAaBHOMEPHOTO
JIBUKCHHUS

21 Pewenue 3anay no teme "Pacuer cpenneit
ckopoctu"

JlaboparopHas pabota "OnpeneneHue

22 CpeIHEN CKOPOCTH CKOJIBKEHUS OpyCcKa MiTH
IapuKa 0 HAKIIOHHOM ITOCKOCTH"

93 OTtHOCUTENEHOCTD ABMKEHUs. ClIoKeHre

CKOpOCTEM MpH MapauieIbHOM JIBUKEHUU




24

25

26

27

28

[ony4yenue u ananu3 rpaduKoB
3aBHCHMOCTH ITyTU ¥ CKOPOCTH JIBUKEHHS OT
BpPEMEHHI

Pemenue rpaguueckux 3amad mno TemMe
"Mexanunka. PaBHOMepHOE NpsMOTMHEITHOE
nBImKeHne"

SBnenvie nHEpIUH. 3aKOH HHEPITUN
BzaumoeiicTBue TeN Kak NpUYHUHA
HM3MEHEHUs CKOpoCcTU. Macca Tena Kak Mepa
WHEPTHOCTH TeJla TIPY TIOCTYTIATETEHOM
TBYOKCHAN

Ypok-uccinenopanue "CpaBHEHHE MACC 10
B3aMMOJEHCTBUIO TEN"

29

IImoTHOCTE BemiecTBa

30

31

JlaboparopHas pabota "OnpeneneHue
IJIOTHOCTH TBEpHOro Tena"

Perenue 3agay nmo reme "Macca tena.
ITnoTHOCTE BemecTBa"

32

33

Cwmecu 1 ciiiaBsl. [loBepxHOCTHAS U
JIMHEHHAs IUIOTHOCTD

[ToaroroBka K KOHTPOJILHOU PabOTE IO TEME
"®dusnka — HayKa O MPUPOJIE.
[TepBoHavanbHBIE CBEACHHS 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOSHHH BEIIECTBA.
Mexanunka"

34

KonTponbnas pabora no teme "duznka —
Hayka o npupoze. [lepBoHayanbHbIe
cBeeHHsI 00 aTOMHO-MOJIEKYJISIPHOM
CTpOeHHH BemiecTBa. Mexanuka"

35

Cuna. SIBnenue tarorenaus. Cuina TSKECTH




I/I306pa>KCHI/Ie cui. Penrenue 3agay mo temMe

36 n n
OnpeneneHue CUiIbl TSHKECTH

37 Cuna ynipyroctu. 3akoH ['yka

38 Bec tena. M3mepenue cui. JJuHaMoMeTp
Ypok-uccrnenoranue "Habmronenue

39 W3MEHEHUS! CKOPOCTH TIPH B3aHMMOJICHCTBUN
Ten"

40 Pemenwne 3agad mo teme "Cuia ynpyrocTy.
Bec Temna"
JlaGoparopHas padora "OIBITHI,

a1 JIEMOHCTPUPYIOIIUE 3aBUCHMOCTb
pacTspkeHus (nedopMaliin) IpyKAHBL OT
MIPUIIOKEHHON CHITBI"

42 Cuna tpeHus

43 Crnoxenne cun. PaBHoneicTByromas cria

44 Pewenue 3apay no teme "CroxxeHue CHil.
PaBHoneticTBytomas cuma"

45 Pemenue 3amau mo teme "B3anmMopaeiicTeue
ten. Cuisl B MexaHuKe"
Pemenne 3amaq mo teme "Cuita TpeHus".

46 Ypok-ucciiejoBanue 1o Teme
"UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS
OT ILIOIIAU CONPUKOCHOBEHUS"
JlaGopatophas paGota "OnbITHI,
JIEMOHCTPUPYIOIIUE 3aBUCHMOCTD CHIIBI

47 TPEHUS CKOJIBLKEHUSI OT CUJIbI IaBJIEHUS U
XapakTepa COMPUKACAIOIINXCS
rmoBepxHocTei"

48 Pemenne 3amad mo teme "B3anmMopeiicTeie

Teir. Cuiel B MexaHuke"




Kontponbnas pabota o Teme

49 n e n
Bsanmoneiicteue Ten

50 JaBneHnue TBEPABIX TEI

51 Ypok-3kcnepuMeHT "CriocoObI onpeaeneHus
JaBJICHUS TBEpAOro Tena"

52 Ypok-uccinenoBanue "3aBUCUMOCTh
JIaBJICHHUS Ta3a OT TeMnepaTypsl”

53 JaBneHue KUIKoCTe! U ra3oB. 3aKOH
ITackans

54 [THeBMaTHUECKHE YCTPOHCTBA

55 3aBHCUMOCTD JaBICHUS KUIKOCTH OT
TITyOUHBI

56 lMunpocraTruecknii mapamgoke
VYpoxk-nipoexT "N3yyeHne coobmaromumxcs

57 p p Y4
cocynoB"

58 Ypok-koHbpepenius "[ mapaBnudeckue
MEXaHU3MBI"

59 Hcnonb3oBaHue BBICOKHX JABICHUN B
COBPEMEHHBIX TEXHOJIOTHAX

60 Pemenne 3agad mo teme "JlaBieHne
JKuakoct"

61 ATmocdepa 3emMii ¥ IPUYUHEI €€
CYIIECTBOBAHHUS

62 Ypoxk-uccnenosanue "[Ipossnenne neiicTBus
aTMoc(epHOro faBieHus"

63 Uzmepenne atmocdepHoro nasneHus. OnbiT
Toppuuennu
3aBHCUMOCTH aTMOC(EPHOTO JIABICHUS OT

64 BBICOTHI HaJl ypoBHEM Mopsi. [IpuGopsl st

HU3MCPCHUA aTMOC(l)epHOFO JaBJICHUA




bapomerp-aneponn. ATMochepHoe JaBiIeHHe

65 Ha pa3UYHBIX BBICOTAX

66 BerlTankuparoinas cuia. 3aKkoH Apxumeaa

67 Pemrenne 3amay mo teme "3akoH Apxumena"
Ypok-uccrnenoBanue "IKCIEPUMEHTATEHOE

68 oOHapy>KCHUE JICUCTBUS )KUJIKOCTH U raza Ha
MOTPYXEHHOE B HUX TeJo"
JlaboparopHnas pabota "Onpenenenne

69 BBITAIKMBAIOIICH CUJIBI, IEHCTBYIOIICH Ha
T€J0, NOTPYKEHHOE B )KUIKOCTh"

70 [1naBanwe Ten
Jlaboparopras pabora "Hccnenopanne

71 3aBHCHUMOCTH Beca Telia B BOJIE OT o0beMa
MOTPYKEHHOM B JKUIKOCTh 4acTH Tema"

72 Boznyxomnasanue. [InaBanne cynos

73 Pewenue 3anay no teme "3akon Apxumena.
Ycnosus miaBanus Ten'
Pemenue 3amad mo Teme "JlecTBue

74 JKUJIKOCTH U ra3a Ha MOrPY’KEHHOE B HUX
Teno"
Ypok-npoekt "KoHcTpyrpoBanue apeomerpa

75 WJIY JIOJIKU U OTIPE/ICIICHUE
rpy3onoabéMHoOCTH"
[loaroroBka K KOHTPOJILHOU PabOTE IO TEME

76 "JlaBneHue TBEPAbIX TN, KUAKOCTEH U
ra3oB"

77 KonTponbnas pabora no Teme "JlaBienne
TBEPJBIX TEJN, KUAKOCTEH U ra3oB"

78 Mexanunueckas paborta

79 MoIHOCTh




Pemenue 3aga4d Ha OMpeacjICHUC paGOTBI nu

80
MOIITHOCTH

81 PaboTa CHITbI TSDKECTH 1 CHUTHI TPEHHS

82 Ypok-uccrenoranue "Pacuér MomHoCTH,
pa3BUBAaEMOI! IpH NMOABEME 10 JIeCTHHILIE"

83 [IpocTeie MexaHU3MBI

84 MowmenT cuisl. [IpaBuno MoMeHTOB
Jlaboparopnas pabora "3ydenne npaBuia

85 pbldara it HOABHKHOTO U HETIOBMXKHOTO
610K0B"

86 "3010TOE MPaBUII0" MEXaHUKH
Pemenwne 3amad mo Teme "30110TOE TPaBUIIO

87 Mexanukn'" / Becepoccuiickas mpoBepovYHas
pabota
Pemenue 3anau mo teme "Pabora cuibl

88 TSDKECTH U cHIThI TpeHus" / Beepoccuiickas
mpoBepoyHast pabora

89 Ypok-nipoekt "[IpoexkTupoBanue
MIOJINCIIACTOB C 33/IaHHBIMU TTapaMeTpaMu’

90 Ypok-koHbpepenius "[IpocThie MeXaHU3MBbI B
OBITY, TEXHHUKE, KHUBBIX OpraHu3Max"

91 Koaddumnment noneznoro neiictpus
MPOCTBIX MEXaHU3MOB

92 JlaGoparophas padora "Onpenenenne KIT
MOJBM>KHOTO ¥ HEMOJBMKHOTO OJI0KOB"

93 Mexanuueckas sHeprusi. Kunernueckas u
MOTEHIMANbHAS SHEPIUs

94 3aKoH COXpaHEeHHsI MEXaHMYECKON SHEPrun

95 Ypok-3KcnepuMeHT "IKCIIeprIMEeHTaTbHOE

OIpeACICHNEC NUSMCHCHU A KUHETHYCCKOU U




MOTEHIIUANBHON SHEPTUU TIPU CKaTHIBAHUU
TeJia M0 HAKJIOHHOH IIOCKOCTH"

[NoaroroBka K KOHTPOJLHOU PAbOTE MO TEME

% "PaboTa u MonTHOCTH. DHEpPTrHUs" 1

97 KontponbsHas pabora o teme "Pabora u 1
MOILIHOCTb. DHEeprus"

98 Pabora ¢ Tekctamu o Teme "MexaHHUECKOEe 1
nBmKeHne"

99 Pa6ora c Tekctamu o Teme "CtpoeHre 1
BemecTra”

100 PaGora C"TGKCTaMI/I o teme "Cuiibl B 1
pupoe

101 Pafiom C TEKCTaMH 110 TciMe " JlaBieHue 1
TBEPABIX TEIN, KUAKOCTEH U ra3oB"

102 PaGora c Tekctamu o Teme "DHeprus. 1
[IpocTrie MexaHU3MBI"

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 23




8 KIIACC

KoanuecTBO yacoB DJIeKTPOHHBIE
Ne ara uppoBbie
n/n Tema ypoka Bcero Konrpoaeneie  Tlpakriieckie fl[3yqe}mﬂ :)Iﬁlil;r;onaTeanme
padoThI padoThI pecypesi
OCHOBHBIE MOJIOKCHUS MOJICKYJIIPHO-
1 KHHETHYECKOU TEOPHUH 1 UX OIBITHBIE 1
MO ITBEPKICHHUS
2 Macca 1 pa3Mep aTOMOB U MOJICKYJT 1
3 Mojenu TBEpIOro, KHUIKOTO ¥ ra3000pa3HOro 1
COCTOSIHUM BeIllecTBa
Ypok-koHbpepennus "Kpucramimaeckue u
4 amop¢usie Tena. ['paden. [lonyuenue 1
HCKYCCTBEHHBIX aTMa30B"
5 CMaunBaHKUE U KaTWLUIIPHOCTD. 1
[ToBepxHOCTHOE HATSKEHUE
6 TenmoBoe pacumpeHue u cxatre 1
Temnosoe asmxenue. Temneparypa 1
TemnepaTypHble HIKaJbI 1
9 BHyTpeHHss SHeprus U crocoOsbl eé 1
M3MEHEHUS
10 Bune! reronepenaun 1
VYpok-koHbepenuus "Ucnonb3oBaHue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MATEPUAJIOB B 1
HeJsix 3HeprocoepexeHus "
12 KomnuectBo Temiotel. Y aenpHas 1
TEIIOEMKOCTh
13 Ypok-uccnenosanue "[IpoBepka rumnoTe3st 1 1

JIMHEHHOM 3aBUCHMOCTH JJINHBI cToN0MKa




JKUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TeMneparyps!”

14

YpaBHeHue TermmoBoro 6ananca. TemnooomeH
1 TEIUIOBOE paBHOBecHe. 3akoH HpioToHa—
Puxmana

15

16

Jlaboparopnast pabota "HccaenoBanue
SIBJICHUS TETUIO00OMEHA TPU CMETTUBAHUN
XOJIOAHOU U TOPSIEH BOIBI"

Pemenne 3amau no teme "TermmooOMeH U
TEIJIOBOE paBHOBecue"

17

Jlaboparophas pabota "OnpeneneHue
KOJINYECTBA TETUIOTHI, TIOJTYYCHHOTO BOIOH
MIPH TEIUIOOOMEHE C HarpeThiM
METaJUIMYECKUM IIIHHIPOM"

18

IInaBieHue u OTBEpACBaHUE
KPHCTAIUIMYECKHUX BELIECTB. Y AeTIbHAs
TEeIUI0Ta MJIaBJICHUS

19

Pentenne 3amau o reme "IlnaBiaenne u
OTBEp/ICBAaHHUE KPUCTATUTUICCKUX Ten"

20

21

22

JlaGoparopnast padota "Onpenenenue
YAENbHON TEIUIOTHI IJIaBICHUs Jibaa"

VYpok-uccrnenosanue "CpaBHEHHE NPOLIECCOB
TUTaBJIEHUS] KPUCTAITHYECKUX TeJ U
pasMsr4eHus Ipu HarpeBaHUM aMOPQHBIX

n

TCI

[TapooOpa3oBaHKe U KOHICHCAIIHS.
Hcnapenue

23

Kunenwne. Y neapHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh
TEeMITepaTyphl KUTICHUS OT aTMOC(HEPHOTO
JaBIICHUS




Pemenwue 3aga4 no teme "I[lapooOpaszoBanue u

24 R
KUTICHHUE
Ypok-uccienopanue "OO0bsICHEHUE

25 3aBHUCHMOCTH TEMIIEPATypPhl KHIIEHUS OT 1
naBieHus"

26 HacpleHHbI 1 HeHACHIIEHHBIH T1ap.
BnaxxHocTs Bo3ayxa
BraxHocTh BO3/1yXa U €€ U3MepeHue.

27 Jlaboparophas padota "Omnpenenenue 0.5
OTHOCUTEIHHOM BIIAXKHOCTH BO3IyXa"

28 Pemenue 3agau no reme "BrnaxHocTs"
Pewienue 3anay 1 aHanu3 CUTYyalui,

29 CBSI3aHHBIX C SIBICHUSMU HCTIAPSHUS U
KOHJICHCAITUH

30 DHeprus TOIMBA. Y AeNbHAs TEIIOTa
CrOpaHus

31 [IpuHIHITE pabOTHI TETIIIOBBIX ABUTATENCH

39 ITapoBas TypOuHa. /[Buratens BHYTpEHHETO
CropaHus

33 KIIJI TermmoBoro aBuraress

34 Pemrenne 3agau o teme "KIIJI TermoBoro
nsurarens"”

35 Ypoxk-koH(pepeHus "TennoBble ABUraTeIn U
3aInTa OKpYXKaromei cpebr"”

36 TermIoBbIe IOTEPH B TETLIOCETIX

37 3aK0oH cOXpaHEeHHs U MPEBPAICHHS JHEPTUH B
MEXaHMUYECKHX M TETIOBBIX MPOLeccax
[HoxnroToBka K KOHTPOJIBEHOH paboTe 1o TeMe

38 "TemmnoBeie siBieHUs. Mi3MeHeHUe arperaTHbIX

COCTOSIHUM BemiecTna'




Kontponbnas padota o teme "TemoBsie

39 ABJIeHUs. MI3MeHeHNe arperaTHbIX COCTOSHUMA 1
BerecTna"

40 Onektpuzanys Tel. J[Ba poma 3apsmoB 1
Vpoxk-uccnenoanue "Mccnenopanue

41 CHOCO0OB Pa3IMYHBIX BEIIECTB 1
HadJICKTPU30BBIBATHCS "

42 B3anmopeiicTBue 3apsHKCHHBIX TEIl. 3aKOH 1
Kynona
Onekrpudeckoe nojue. Hanpsxéuuoctsh

43 anekTpudeckoro mosst. [Tpuamn 1
CYTIePTIO3ULINH IEKTPUIESCKUX MO

44 Hocwurenu siekTpudecKux 3apsiioB. 1
DneMeHTapHblii 3apsa. CTpoeHue aroma

45 3aKOH COXPaHEHUS JICKTPUYCCKOTO 3apsa 1

46 [IpoBogHUKY, TUIIEKTPUKH U 1
MOy TIPOBOTHUKHU

47 Ypok-koHpepeHus "DneKTpu3anys B 1
IIOBCEIHEBHON XM3HA"

48 Pemenne 3amau mo reme "3akoH COXpaHEHUS 1
ANEKTpUYECKOro 3apsana

49 OnekTpuueckuil Tok. Mcrounnkn 1
3IEKTPUIECKOrO TOKA
Vpok-uccnenoanue "Mccnenopanue

50 JIEUCTBUA JIEKTPUUECKOT0 OIS Ha 1
MIPOBOJIHUKH U AU3JIEKTPUKH"

51 ONEKTPUUYECKUH TOK B METAJIAX 1

52 DIIEKTPUIECKUN TOK B )KHIKOCTSIX U Ta3ax 1

53 DJIeKTpUYECKas 1eTb 1

54 Cuna Toka. AMnepmerp 1




55

SHGKTPI/I‘IGCKOG HaIpsKCHUC. BOHLTMeTp

Jlaboparophas padota "COOpKa U HCIBITAHNE

56
3JIEKTPUICCKON IETTH ITOCTOSHHOTO TOKa"

57 3aBHCUMOCTbD CHJIBI TOKA OT HAIIPSKCHHUS.
3akoH OMa 7151 y4acTKa Lenu
Jlaboparopnast pabota "HcciaenoBanue

58 3aBHCUMOCTH CHJIBI TOKa, POTEKAIOIIETO
Yyepe3 pe3nucTop, OT HAIPSHKEHUS Ha PE3UCTOPE
U COTIPOTHUBJICHHS pe3ucTopa”

59 DIEKTPUUECKOE CONPOTUBIICHHE. Y IENIEHOE
COIIPOTHBIICHNE

60 Jlaboparophas padota "Omnpenenenue
YAEIBHOIO CONPOTUBJICHUS NPOBOAHUKA"

61 Pemenne 3amaq mo teMe "DIEKTpHUECKOE
COTIPOTHBIIEHHE. Y IeJIbHOE CONPOTUBIIEHNE"

62 Pemenne 3amau o treme "3akon Oma"

63 [locnenoBarenpHOE U NapasIeTbHOE
COEIMHEHHsI TPOBOJHUKOB
Jlaboparophas padota "IIpoBepka mpaBuia

64 CJIO’KEHUS HAIIPSKEHUM IpU
MOCJIEJ0BATEILHOM COETUHEHUH ABYX
pe3ucTopon"

65 Pemenne 3amau o reme "[locnenoBaTensHoe
Y TIapajyieIbHOE COeTMHEHHSI TPOBOAHUKOB"
Jlaboparophas pabota "IIpoBepka npaBuia

66 JUTSL CHJTBI TOKA TIPH NapajieIbHOM
COETMHEHHNH PE3UCTOPOB"

67 Pemenue 3anau Ha npumeHeHne 3akona Oma
JUTSL Pa3JIMYHOTO COEIMHEHHS IPOBOIHUKOB

68 O/1C u BHyTpeHHEE COIPOTUBIICHUE




HCTOYHMKA TOKA. 3akoH OMa U MOIHOH
LETH

69

Pemienue 3anay o teme "DJ[C, BHyTpeHHEE
CONPOTHBJICHUE UCTOYHNKA TOKa. 3akoH OMa
JUIS TIOJIHOM 1eru”

70

71

Jlaboparophas pabota "Onpenenenue DJC u
BHYTPEHHETO COMPOTHUBIICHUS HCTOYHHKA
TOKa"

[MpaBuna Kupxroda

72

Jlaboparophas pabota "IIpoBepka nmpaBui
Kupxroga"

73

Ypok-uccnenoBanue "M3yuyeHue BONbT-
aMIIEPHBIX XapPaKTEPUCTHK HEJIMHEHHBIX
3J1eMEHTOB"

74

75

76

Pabota snexrpudeckoro Toka. MoImHOCTb
AIIEKTPHYECKOTO TOKA

JlaGoparophas padota "Onpenenenue paboThI
Y MOIITHOCTH JIEKTPUIECKOTO TOKA"

3axoHn JIxoyns-Jlenna. IlorpeOurtenu
aNeKTprYecKoro Toka. KopoTkoe 3aMbikaHue

77

Ypok-koHhepenuus "OObsICHEHUE ¥ TPUHIIUTT
JIEUCTBYSI TOMAITHHUX 3JIEKTPOHATPEBATEINBEHBIX
npubopoB"

78

[MoaroroBka K KOHTPOIBHOM paboTe 1Mo Teme
"DnekTpuueckue 3apsibpl. 3apsHKEHHBIE TeNa U
X B3aUMOJEUCTBHUS. [loCTOSIHHBIN
IJIEKTPUICCKUI TOK"

79

KontposbHas pabota o Teme
"DnexkTpuueckue 3apsibpl. 3apsHKEHHBIE TENla U
X B3auMOJIeUCTBUS. [loCcTOSHHBIN
IJIEKTPUICCKUI TOK"




ITocTosiHHBIC MAarHUTEL. MarHuTHOE OJIC

80 3eMJIH U ero 3HaueHHe AT KU3HH Ha 3emIie
VYpok-uccnenosanue "M3yueHrne MarHuTHOTO

81 0TI TOCTOSIHHBIX MarHUTOB MIPH UX
00beIUHEHUH U pazaenieHnd. Busyanuzanus
TOJIS1 TOCTOSTHHBIX MarHuToB"

82 OmeIT Opcrena. MarHuTHOE TIOJIE
JNEKTPUYECKOT0 TOKA
OnsiT AMniepa. MarHuTHOE TOJIE KaTYIIKH C

83 TokoM. [IpMeHeHre 2IeKTPOMarHiuToB B
TEXHUKE

84 Cuna Amriepa u onpesiesieHne e€ HalpaBICHUS

85 Pewenue 3anay no teme "Cuna Amnepa u
onpezeneHue e€ HanpaBieHus"
DJeKTPOABUTATENH TIOCTOSIHHOTO TOKA.

86 Hcmons30BaHme AIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE

87 Bcepoccuiickas npoBepouHas pabora

88 Bcepoccuiickas npoBepouHas pabora

89 JlaboparopHas pabota "U3yuenue neicTBus
MarHUTHOTO OISl HA POBOJIHUK C TOKOM"

90 Ypoxk-konpepenus "[Ipakrnueckoe
MIPUMEHEHUE IIEKTPOABUTATEICH "

o1 Jlaboparophast pabora "KoHcTpyHpoBaHue U
W3y4eHUe paOOThI ANEKTPOABUTATEIS"

92 JlaGoparopnast padora "HU3mepenne KI1J]
3JIEKTPOIBUTATEIHFHOM YCTAaHOBKH"

93 OnsiTel Papajes. 3aKOH MEKTPOMArHUTHOMN
unaykuuu. [Ipasuno Jlenna

94 Ypoxk-uccienoranue "MccnenoBanme




W3MCHEHUI 3HAUCHUS W HAIIPABJICHUS
WHIYKIIMOHHOTO TOKa"

Pemrenne 3amau no reMe "3akoH

JIEKTPOMArHATHOW WHAYKITHH. BHJT

95 JNEeKTpOMa 0 ITpaBuio 1
Jlenna"

96 Onekrporeneparop. CriocoObl MoTy4eHUs 1
3IEKTPOIHEPTUN

K-KOH HITUS " DIEeKTPOCTAHIINN H

Ypok-koHbpepe "DmexTpocTa a

97 BO300HOBIISIEMBIX UCTOYHHKA SHEPTHH. 1

00JIeMBI 3KOJIOTHH. TOIIMBHBIE 3JIEMEHTHI

[Ipo06. T
1 3NeKTpoMoOmH”

98 KonTponbras padora "DieKTpoMarHuTHBIC 1
sIBJICHUS"

99 Pabora ¢ Tekcramu 1o Teme "TermioBbie 1
sIBJICHUS"
Pabora ¢ Tekctamu 1o Teme "DIEKTPUUECKUE

100 3apsabl. 3apsKEHHBIE TENa U UX 1
B3auMoaencTaue"

101 Pa6ota c Tekctamu o Teme "TlocTOSTHHBIM 1
ANEKTPUYECKUM TOK"

102 Pabota ¢ TekcTamu 1o TeMe "MarHuTHbIe 1
SIBIICHUS M DJIEKTPOMAarHUTHAS WHAYKIWS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 22.5




9 KJIACC

KoanuecTBO yacoB DJIeKTPOHHBIE
Ne ara udposbie
wn Tema ypoka Beero Koutpoabusie  IIpakTunueckue fl[3yqe1mﬂ :)lﬁltjl;r;onaTenbﬂme
padoThI padoThI pecypesi
MexaHndeckoe ABrKeHUe. MaTepuanbHas
1 Touka. CriocoOBI OMMCaHUS MEXaHNYECKOTO 1
JIBUKCHHS
9 Cucrema otcuera. OTHOCUTEIHEHOCTh 1
MCEXaHUYCCKOT'O IBUKCHUS
3 BCKTOpHI)IC BCJIMYMUHBI, OII€paluu C 1
BEKTOPAMH, TIPOESKITUH BEKTOPOB
4 Pannyc-BexTop MaTepuanibHON TOUYKH, 1
MEePEMEIICHHUE Ha TUIOCKOCTH
5 PaBHOMEpHOE MPSAMOITMHEHHOE TBUKCHHC 1
6 Pemenue 3amau mo teme "PaBHOMEpHOE 1
OPSIMOJIMHEWHOE ABMKEHHE"
HepaBHOMepHOE pAMOTUHEHHOE IBUKCHHE.
7 CpenHsag 1 MTHOBEHHAsI CKOPOCTh TeNa MpH 1
HEPAaBHOMEPHOM JIBMYKECHUH
JlaboparopHas pabora "OnpeeneHue
3 CpeIHel CKOPOCTH CKOJIBKEHUS OpycKa WiTH 1 1
JIBHOKCHUS [IIAPUKA 10 HAKIIOHHON
IJI0CKOCTH"
9 PaBHOYCKOpEHHOE MPSAMOIUHEHHOE 1
JIBIDKEHUE. Y CKOpEHHE
CKOpOCTh paBHOYCKOPEHHOTO
10 MPSIMOJTMHEWHOTO IBMKeHus. [ paduk 1

CKOPOCTH




11

12

Pemenue 3anad no teme "CKopoCcTh
PaBHOYCKOPEHHOT'O MPSIMOJIMHEHHOTO
IBYOKEHHS"

[Nepemernenue npu paBHOYCKOPEHHOM
MPSIMOJTUHEHHOM JIBUKCHUH

13

14

15

16

17

JlaGopartopnas pabora "OnpeneneHue
YCKOpPEHHMS TeJa IPH PaBHOYCKOPEHHOM
JIBVOKEHUN TI0 HAKJIOHHOW TUIOCKOCTH"

Pewenue 3apau no teme "llepemenienue npu
PaBHOYCKOPEHHOM MPSMOIMHEHHOM
JBHKeHUN"

Jlaboparopras pabora "Hccnenopanne
3aBHCHUMOCTH IIyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JBM)KCHUU 0€3 HayallbHOU
ckopoctu"

I'padmyeckas nHTEpIIpETaNINIS YCKOPEHHUS,
CKOpPOCTH, TPOMIEHHOT0 TyTH U
nepeMenIeHUs 7151 IPSIMOJIMHEHHOTO
JOBUXXCHUSA

Pemenwue 3amad o teme "I padudeckas
WHTEpIIpeTalus YCKOPEeH!s, CKOPOCTH,
MPOIIEHHOTO ITyTH U NIEpEMELLICHNS IS
MPSIMOJIMHEWHOTO JBMKEHUS"

18

Yckopenue cBo6ogHOTO mManeHus. OnbITH
lanunes

19

20

Pemenne 3amau mo teme "YckopeHue
CBOOOHOTO majIeHUs"

JIBmkeHue Tena, OpOIIEHHOTO MO/ YTJIOM K
TOPU30HTY

21

Pemenue 3amad o Teme "JIBukeHue Tena,
OpOLICHHOIO TIOA YTJIOM K TOPU30HTY"




JlaGoparopHas pabota "HccnenoBanue

22 JIBMOKCHUS TeJia, OPOIIICHHOTO MO YTIIOM K
TOPHU30HTY"

93 Pemenue 3amad o teme " JIBUKEHHE IO
JCHCTBHEM YCKOPEHHSI CBOOOHOTO MaieHus "

24 JIBM>KeHHeE 10 OKPY>KHOCTH

o5 JluHeiiHas 1 yriioBas CKOPOCTh, IIEPUOT U
qacToTa

26 CKOpOCTh M YCKOPEHHE TIPH IBUKSHHUHN TI0
OKPYKHOCTH

97 Pemenue 3amad o teme "JIBukeHHE 1Mo
OKPY>KHOCTH"
Ypok-koHbpepeHnius "Pacnio3HaBanne U

28 MpHOIIKEHHOE ONMCAHNE PA3TMYHBIX BHIOB
MEXaHUYECKOTO JIBIKECHHUA"
[MoaroroBka K KOHTPOJIBHOH paboTe Mo Teme

29 "MexaHnyecKoe JIBUKEHUE U CIIOCOOBI €ro
omrcaHus"
KonTponbHas pabota o Teme

30 "MexaHH4YeCcKOe JBIKEHHNE U CITOCOOBI €ro
onucaHus"

31 [TepBeiit 3akoH HptoToHa. BekTop cuiibl

39 Bropoii 3akoH HeroroHa.
PaBHOpelicTBYIOIIAs cUa

33 Tpernit 3akoH HproTona. Cyneprno3uius cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenwne 3agad o teme "Cuia ynpyroctu"
JlaboparopHas padora "Hccnenopanue

36 3aBUCUMOCTH CHUJIbI YIIPYT'OCTH,

BO3HHKaIOH.[efI B IIPYXKXHUHE, OT CTCIICHU




nedopMay Npy>KUHbI"

37 Cuna tpenus. KospduureHt tpeHus

38 JlaGopartopnas pabora "OnpeneneHue
ko3 puImeHTa TPEHUS CKONBKCHIS"
JlabopartopHas pabota "HcciaenoBanme

39 3aBUCHUMOCTH CHJIbI TPEHHS CKOJIBKEHHS OT
CHJIBl HOPMAJILHOTO JaBJICHUA"

40 JIBI>KEHHE TeT 110 OKPY>KHOCTH IO
NEeCTBHEM HECKOIBKHUX CHII

41 3axon bepHyim u mogpEMHas cria Kpblia
VYpoxk-koHpepeHnius "CoBpeMeHHbIE
JieTaTeNbHbIE alnapaThl, Cya Ha TOABOIHBIX

42 KPBUTBSX, AaHTUKPBLUIO Ha CKOPOCTHBIX
aBTOMOOMJIsIX. J[BYDKEeHHE Mmoe3/1a Ha
MarHuTHOM nogymke"

43 Cuna TsHKECTH 1 3aKOH BCEMHUPHOTO
TATOTEHUS

44 JIBrm>keHre Tell BOKPYT TPAaBUTAIIHOHHOTO
ueHrpa. [lepBas kKocMu4YecKasi CKOPOCTb

45 HesecomocTs u neperpysku

46 PaBHOBeCcHe MaTepuanbHOM TOUKH.
AOcommoTHO TBEPI0E TEIIO

47 MowmeHnT cuibl. [IpaBuiio MOMEHTOB

48 Ypok-uccnenoBanue "OnpeneneHue eHTpa
TSDKECTU Pa3INYHbIX TeT"
HNmnynec tena. I3MeHeHne uMITyibCa.

49 Nmnynsc cunel. Ypyroe u Heynpyroe
B3aNMOJICHCTBHE

50 3aKOHBI I3MEHEHHUS U COXPAaHEHHS UMITYJIbCa

51 PeakTuBHOE nBIKEHME




Pemenue 3anad mo teme "3akoH coXpaHEHUs

52 uMIyibca. PeakTuBHOE nBIKEeHME"
53 Mexanndeckas paboTa ¥ MOIITHOCTb
54 PaGota cuitbl TsDKeCTH, CHITBI YIIPYTOCTH U
CWJIBI TPCHHUS
JlaGopartopnas pabora "OnpeneneHue
55 PpabOThI CHITBI TPSHHUS TIPH PABHOMEPHOM 1
IBVDKCHHU Tella TI0 TOPU30HTAIEHOM
MTOBEPXHOCTH"
56 CBsi3b 3HEPTUU U PabOTHI
JlaboparopHas pabota "OnpeneneHue
57 PpaboTHI CHITBI YIPYTOCTH TIPH TOIBEME Tpy3a 1
C UCIOJIb30BAHUEM HETIOABUKHOTO U
MTOIBIXKHOTO OJIOKOB"
58 [loTreHnmanbHas YHEPTHS
59 Kunetuueckas sueprus. Teopema o
KUHETUYECKON SHEPTUU
60 3aK0H U3MEHEHUS U COXPAHEHUS
MEXaHWYEeCKOW PHEPTHH
61 Pewenue 3anay no teme "3akOHbI U3MEHEHUS
U COXpPaHEHUsI MEXaHUYECKOU aHeprun"
62 [ToaroroBka K KOHTPOJILHOU PabOTE TIO TEME
"B3aumopeiicTBue Ten. 3aK0HBI COXpaHeHUs "
63 KontponbHas pabota o Teme
"B3aumopeiicTBre Ten. 3aKOHBI COXpaHEHUs"
KonebarensHoe nemxenne. OCHOBHBIC
64 XapaKTEePUCTUKH KOJIeOaHMIA: TePHO,
9acToTa, aMIUIUTYIa
65 MareMaTHYeCKUN U NPYKUHHBIA MassTHUKU. 05

JlaGoparopnas pabora "HccienoBanue




3aBUCHMOCTH IIEPHOa KOJeOaHUit rpy3a Ha
HHUTH OT JIUHEI HUTH"

JlaGoparopHas pabota "HccnenoBanue

66 3aBUCHMOCTH IIEPHOa KOJIeOaH
MIPYKMHHOTO MasTHHKA OT Macchl rpy3a"

67 lapmonnyeckue koaeOaHus

68 Jlabopartopnas pabora "H3mepenue
YCKOpEHUsI CBOOOTHOTO MaeHus"

69 3aryxaromue koliebanus. BeiHyXIeHHBIE
konebanus. Pezonanc

20 [IpeBpatenne 3Heprin Npu KoJIeOaTeIbHOM
JBIDKEHUH
Ypok-uccinenoanue "[Iposepka

71 HE3aBHCHMOCTH TIepro/ia KOJIeOaHuii Tpy3a,
[IO/IBELIEHHOT'O K JIEHTE, OT Macchl rpy3a"

79 MexaHn4yecKre BOJHBI: TPOAOJIBEHBIE U
MOTIEpPEYHbIE

73 CBoiicTBa MEXaHUYECKUX BOJIH. JJInHa
BOJIHBI M CKOPOCTh €€ PacipoCTpaHeHHS
Ypoxk-uccienopanue "HabmoaeHue

74 uuTepdepeHny U TudpaKiiuy BOJIH Ha
MIOBEPXHOCTHU BOABI"

75 VYpoxk-koHbpepeHuus "MexaHHIeCKHUEe BOJTHBI
B TBEpIoM Tedne. CelicMudeckne BOJIHBI"

76 3Byk. PacmpocTpanenue u oTpakeHue 3ByKa

77 Pemenwne 3agad mo teme "3ByK"
Ypok-uccinenopanue "OKcepuMeHTaIbHOE

78 oTpeiesieHHe TPaHHUI] YaCTOTHI CIBIILINMBIX
3BYKOBBIX KoyieOanmii"

79 I'pomMKoOCTB 3ByKa U BBICOTA TOHA.




AKyCTHYECKHH pe30HaHC.

Ypok-uccienopanue "Habmoaenue u

80 00BsICHEHHE aKyCTUYECKOTO Pe3oHaHca"
Wndpassyk u ynbrpassyk. Kondepenuus

81 "Hcnonp30BaHue yIbTpa3ByKa B
COBPEMEHHBIX TEXHOIOTHSIX"

82 DJeKTpOMarHuTHOE NoJIe U
3JIEKTPOMAarHUTHBIE BOJIHEI

83 CBo¥iCTBa JIEKTPOMArHUTHBIX BOJH
Ypok-koHbepenmus "llkana

84 AJIEKTPOMArHUTHBIX BOJIH. Vcionb30BaHme
3JIEKTPOMAarHUTHBIX BOJIH JUIsSI COTOBOI
cBs13u. Pagnonokanus. Kocmuyeckas csizp

85 Pemenue 3agau Ha onpeneneHre 4acTOThl U
JUTMHBI 3JIEKTPOMAarHUTHOM BOJTHBI

86 OneKTpoMarHuTHast IPUpoJia CBETA.
CkopocTs cBeTa

87 BosiHoBEIE cBOliCTBa cBeTa: HHTEPEpPEHLIUS
u nudpakus

88 JlyueBas Mozienb cBeTa U TeOMeTpUIecKast
ontuka. Mictounuku cBeta

89 [IpsiMonuHeHOE pacpOCTPaHEHUE CBETA.
3atmenus Connua u JIyHsl

90 3akoH oTpaxkeHus cBeTa. Ilnockoe 3epkaio

91 [HocTpoenne n300pakeHuH,
c(hOpMHUPOBAHHBIX 3EPKAJIOM

92 [Ipemomnenue cBera. 3aKOH MPETOMIICHUS
csera. [lonHOE OTpakeHue cBeTa.

93 JlaGoparopnas pabora "HccienoBanue

3aBUCHUMOCTH YyTJIa MPEJIOMJIICHHA OT yTJia




MajieHHs CBETOBOTIO JIyda Ha TpaHULIe
«BO3YX-CTEKIJIO»"

Ypok-uccnenopanue "AHaim3 U 00bSICHEHUE

%4 ONITUYECKOTO MUpaxa"
Ypok-korbepenius "Mcrmonp3oBanue

95 MOJTHOTO BHYTPEHHETO OTPaKEHUSI:
CBETOBOJBI, ONITUKOBOJIOKOHHAS CBS3B"

96 JIun3a, X0 JTyuei B THH3e

97 dopmyra TOHKOW JIMH3BI
JlaboparopHas pabota "OnpeneneHue

98 (hOKYCHOTO PACCTOSHUS M ONTHYCCKOM CHITBI
coOuparoteit THH3b"

99 [Tomyuenne n300paXKeHM C TOMOIIIBIO
coOuparoleii U paccenBaroIIeH JTUH3
Ypok-koHbepenius "[IpuHnun aeicTBUs

100 ONTUYECKUX MPUOOPOB (MHUKPOCKOTI,
TeJeckor, ¢poroarrmapar)"

101 ['ma3 kak onTrueckas cucrema.
BnuzopykocTh 1 1anbHO30PKOCTD
Paznoxenue 6enoro cBera B criekTp. OMBITHI

102 HrroTona. CnoxxeHue CrieKTpaibHbIX [[BETOB.
Hucnepcus ceeta
Ypok-npaktukyM "HaOmronenue u

103 00BSICHEHHE OTIBITOB IO PA3JIOKECHUIO OEJIOro
cBeta B criekTp. [lomyuenue 6enoro nsera
TIPH CJIOKEHUH [BETOB"

104 OmeiTe! Pezepdopaa u mianeTapHast MOZEIb
aToma

105 [ocrynater bopa. Mogens atoma bopa.

I/ICHYCKaHI/Ie 1 MOTJIOIICHUE CBETAa aTOMOM.




106

Ksanrtsl. JInnelyatsie crieKTpsl

Ypok-npaktukyM "HaOroieHue CIiIonIHbIX

107 Y IMHEHYATHIX CIIEKTPOB M3IYICHUS U
ucIycKkanus"

108 PaguoaktuBHOCTB. Anb(a-, OeTa- U raMma-
M3ITyYCHUS

109 Crpoenue aToMHOro siipa. HykinonHas
MOJIeTTh aTOMHOTO Si/Ipa

110 PamnoaktuBHEIE TpeBparienns. M30Tomns

111 [lepuox nmonypacnana
VYpoxk-koHpepenuus "eiicTBre

112 PaAMOAKTUBHBIX M3ITYICHUH HA KUBBIC
OpraHU3MEI. 3aluTa OT PaINOAKTUBHOTO
M3ITyIeHHS "

113 SnepHrie peakiuy. 3aKOHBI COXPaHECHUS
3apsAI0BOTO 1 MACCOBOTO YHCEI

114 DHeprus CBsA3M aTOMHBIX siiep. CBA3b Macchl
U DHEPTHH

115 Pemenue 3amau mo Teme "SAnepHbie peakium.
Oneprus css3n"

116 Peakuuu cuHTe3a U ACTEHUS SIEp.
Ucrounvku 3neprun ConHua u 3BE31
VYpok-koudpepenuus "SnepHas sHEpreTrKa.

117 DKOJIOTHYECKHUE MTPOOJIEMBI SIePHON
SHEPreTUKu"

[NoaroroBka kK KOHTPOJILHOU PabOTE MO TEME

118 "Konebanus u BomHbI. CBETOBBIC U
KBaHTOBBIC SIBICHUS"

119 KonTposnbHas padora o teme "Konebanus u

BOJIHEL. CBETOBEIE U KBAHTOBEIE SIBICHUA"




Pemcune PaCyYCTHLIX 10 TEMC

120 " "
MexaHH4eCKOE JBIKCHUE

121 Pemenue pacueTHBIX U KAYeCTBEHHBIX 3a/1a4
o TeMe "B3anmoneiicTeue Tea"
Pemrenne pacdeTHBIX M KaYECTBEHHBIX 33719

122 1o TemMe "3aKOoHbI COXPAaHEHUS YHEPTUU U
nMITyIBca"

123 JlabopaTopHbie pabOTHI IO TEME
"MexaHn4ecKoe ABIDKeHHE"

124 JlaboparopHsie paboTHI IO TEME
"B3aumonericteue ten"

125 JlaGoparopHsie pabothl o Teme "[IpocThie
MEXaHU3MBI'"

126 Pemenwne pacueTHBIX U Ka4eCTBEHHBIX 3a/1a4
1o Teme ""TernoBbie IpoIecch”

127 Pemenue pacueTHBIX U KaUeCTBEHHBIX 3a/1a4
1o teme "BnaxHocTs"

128 Perenue pacueTHbIX U KAUeCTBEHHBIX 3a/1a4
o Teme "KIIJI TeroBsix neuraresnei"”

129 Pemenne pacueTHBIX U Ka4eCTBEHHBIX 3a/1a4
1o Teme "3aKOoHbI IOCTOSIHHOTO TOKa"

130 Perenue pacueTHbIX U KaUeCTBEHHBIX 3a/1a4
o teme "KI1/] anexTpoycraHoBOK"

131 JlabopaTopHsie paboTHI IO TeMe "3aKOHBI
IIOCTOSHHOT'O TOKa"

132 JlaGopatopusie paboTs! 1o Teme ""CBETOBBIE
sIBJICHUA"

133 Pabota ¢ Tekcramu 1mo teme "3aKOHBI
COXpaHEHUs B MEeXaHuke"

134 Pabora ¢ Tekctamu o teme "Komebanus u




BOJIHBI"

Pabora ¢ Texcramu no teme "CBETOBBIE

135 R 1
SIBJICHUSA
136 Pa6ota ¢ Tekcramu o teme "KBanrtosas u 1
simepHas pu3uka"
OBIIEE KOJIMYECTBO YACOB TIO ITPOT'PAMME 136 24.5




MMPOBEPSEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHHUA OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIET'O OEPA30OBAHUA

7 KJIACC

Kon
MPoBEPsIEMOro
pe3yabTaTa

11

1.2

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTaThl 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI'O 0011ero 00pa30BaHUA

HCII0JIb30BATh U3YUYCHHBIC ITIOHATUA

pa3nIuyaTh SBJICHUS MO OMHMCAHWIO WX XapaKTEePHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIONIUX JaHHOE (PU3UIECKOE SIBIICHUE

1.3

pacmo3HaBaTh NPOSBICHNE H3YUYECHHBIX (PU3UUECKUX SBICHUHI B OKPYKAIOIIEM MHUDE,
B TOM 4Hcie (U3MYECKHe SBICHUS B MPHPOAE, IPH 3ITOM MEPEBOAUTH
MIPAKTHYECKYIO 3a/1a4y B yUeOHYIO, BBIACISATH CYIIECTBEHHBIE CBOHCTBA (TIPU3HAKH)
(pM3UYECKUX SBICHUN

14

1.5

ONMCHIBATh HW3yUCHHBIC CBOWCTBA Ten W (u3MyecKue SBICHUS, HCIOIB3YS
(u3nUecKue BEINYMHBI, IPU ONMCAHUU MPABUIBHO TPAKTOBATh QU3MUECKUI CMBICIT
WCTIONB3YEMBIX BEIMYHMH, MX 0003HAYeHHS W EAWHUIBI (U3MYECKHX BEIHYHH,
HaXOIUTh (OPMYIIbI, CBS3BIBAIONIUC JAHHYIO (DU3UYECKYIO BEIUYHMHY C JPYTUMH
BEJIMYMHAMH, CTPOUTH rpaMKH U3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETHUNH
XapaKTepu30BaTh CBOWCTBA Tel, (pU3MYEeCKHE SBICHUS M NPOLECCHI, HCIOJNB3YS
W3yUYCHHBIE 3aKOHBI, TPU DSTOM JIaBaTh CIIOBECHYIO (OPMYIHMPOBKY 3aKOHAa WU
3aMHCHIBaTh €r0 MaTEMAaTHYECKOE BBIPAKEHUE

1.6

1.7

1.8

1.9

OOBSICHATH (PM3NYECKUE SIBICHUS, NPOLECCHl U CBOICTBA TN, B TOM YHCIE U B
KOHTEKCTE CHTyalluil  MPaKTHKO-OPHUEHTHPOBAHHOIO  XapakTepa:  BBIIBIATH
MPUYHHHO-CIIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE M3 1 — 2 JIOTHYeCKUX IIaros
c oropoii Ha 1 — 2 W3y4eHHBIX CBOWCTBA (PU3MUECKUX SIBIICHUH, PU3NIESCKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH

pemaTth pacuéTHble 3amaun B 1 — 2 JEHCTBUS, WCTONB3YS 3aKOHBI U (POPMYIIbI,
CBsi3pIBatOLIME (DU3MYECKHE BEJIMYMHBI: HA OCHOBE aHalW3a YCJIOBUS 33Ja4d
3aIlMCBIBaTh KPaTKOe YCJIOBHE, OACTABIATh (PU3NUECKHE BEIUYHHBI B HOPMYIIBI U
MIPOBOANTH PAcUETHI, HAXOJUTH CIIPABOYHBIE JAaHHBIE, HEOOXOIUMBIE I PEIICHUS
3aJa4, OLICHUBATh PEATMCTHYHOCTD MOTYYeHHON (PU3MUECKON BETMUMHBI

pacmo3HaBaTh MPOOJEMBI, KOTOPblE MOXXHO PELIMTh NMPH HOMOLIM (UIUUECKUX
METOJ0B, B OIMCAHMM MCCIIEJOBAHUS BBIACIATH MPOBEPSIEMOE IPEIIIOJIOKEHHE
(rumotesy), paszaMyYaTh W MHTEPHPETHUPOBATH TOIYYCHHBIH pPE3yNbTaT, HaXOIUTh
OMOKHU B XOJI€ OTBITA, IEJIaTh BEIBOABI 110 €r0 pe3yIbTaTam

MPOBOJIUTH OTMBITHl IO HAONIONEHUIO0 (U3WYECKUX SBICHUH WM (U3NIECKUX
CBOWCTB TeJ: QOPMYIUPOBATH MIPOBEPSEMBIE PEATOTIOKEHUS, COOUPATh YCTAHOBKY
Y3 TPEUIOKEHHOTO 000pyIOBaHMsI, 3alUCHIBATh XOJ OMbITa W (HOPMYIUPOBATH
BBIBO/JIBI

1.10

BEITIOJHATh TPSMBbIC W3MEPEHHS C WCIOJIH30BAHHMEM aHAJIOTOBBIX W ITU(PPOBBIX
MpUOOPOB, 3aMMCHIBATH TOKA3aHUS MPUOOPOB ¢ YIETOM 3aJaHHOW aOCOITFOTHOM
MOTPEITHOCTH U3MEPEHUHN




1.11

1.12

1.13

MTPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOHM (PM3NYECKON BEJIMYUHBI OT IPYTOH C
WCIOJIb30BAaHUEM TIPSMBIX W3MEPCHHI, yYacTBOBATh B IUIAHUPOBAHUU Y4eOHOTO
WCCIIE/IOBAHUs, COOMpaTh YCTAHOBKY H  BBIIONHATH U3MEpPEHHS, CIEays
MPEJIOKCHHOMY IJIaHy, (UKCHPOBaTh PE3YyJIbTAaThl TOIYYCHHOW 3aBUCUMOCTH
(U3NYECKUX BEITMYUH B BHJIC TPEATIOKCHHBIX TaOJIUI] U TPapUKOB, JeNaTh BHIBOJIBI
0 pe3yJibTaTaM HUCCIICJOBAHUS

MMPOBOJIUTH KOCBEHHbBIE M3MEPCHUS (DU3NYCCKUX BEIMYUH, CICIYS MPEAI0KESHHON
WHCTPYKIIUM: TP BBINIOJHCHUUA W3MEPEHUH COOMpaTh SKCICPHUMEHTAIBHYIO
YCTaHOBKY M BBIYUCIISTH 3HAYEHUE UCKOMOW BEINMIHHBI

cOOIOIaTh TpaBWjla TEXHWKHA OE30IacHOCTH TpH paboTe ¢ JabopaTopHBIM
000pyIoOBaHUEM

1.14

yKa3plBaTh MPUHIUIBI JCHCTBUS NPUOOPOB H  TEXHHYECKUX  YCTPOICTB,
XapaKTepU30BaTh TNPHHIMIBI JEUCTBUS H3YyYEHHBIX NPHUOOPOB M TEXHUYECKHX
YCTPOWCTB C TIOMOIIBIO UX ONMCAHUS, HCIONB3Ys 3HAHHUS O CBOWCTBAX (PH3MICCKHX
SIBIICHUH ¥ HEO0XO0IUMBIe (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

1.16

1.17

1.18

1.19

8 KJIACC

Kon
NpoBepPsAeMoro
pe3yJjbTara

11

MPUBOIUTH TpUMEpHl (HAXOIUTh HMHGOPMAIMIO O MpHMEpPax) MPAKTUIECKOTO
UCTIONb30BaHMS (PM3WYECKUX 3HAHWH B MOBCETHEBHOW JKM3HU UL OOECTICYCHHS
Oe3onmacHOCTH Tpu OOpalleHuH ¢ TpudopaMu M TEXHHUUYECKHMHU YCTPOHCTBaMH,
COXPAaHCHHUSI 3/I0POBbSI M COOJIOJICHUS HOPM 9SKOJOTMYECKOTO TOBEJCHUS B
OKpYy>KarolleH cpene

OCYIIECTBIISTH OTOOP HCTOYHHKOB MH(POPMAIINH B CETH MIHTEpPHET B COOTBETCTBHU C
3aJaHHbIM IIOMCKOBBIM 3allpoOCOM, Ha OCHOBC HUMCIOUIUXCH 3HAaHUHA U HyTeM
CpaBHEHHS DA3IMYHBIX MCTOYHUKOB BBIJCIATH MH(POPMAIMIO, KOTOpas SBISETCS
MPOTUBOPEUYHNBONHIN MOXKET OBITH HETOCTOBEPHOI

WCTIONb30BaTh TP BBIIOJIHEHWM  y4YeOHBIX 33JaHUH  HAYYHOTIOMYJSPHYIO
JUTEpaTypy (U3MYECKOrO COJACPIKAHHUsS, CIPABOUYHBIC MATEPUANbI, PECYPCHl CETH
WuTepuer, BmageTh mnpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa, MPeoOpa3oBaHUs
nHGOPMAITUU U3 OJHON 3HAKOBOW CUCTEMBI B JIPYTYIO

CO3/IaBaTh COOCTBEHHBIE KPATKUE MMMCHbMEHHBIC U YCTHBIE COOOIIEHMSI HA OCHOBE 2 —
3 HMCTOYHHMKOB WMHQOpManyu (PU3MYECKOTO COAEPKaHHSA, B TOM YHUCIE MyOJIUYHO
JieNaTh KpaTKUE COOOIIEHHS O Pe3yJibTaTax MPOEKTOB WM YU€OHBIX UCCIIEIOBaHUH,
IIpY 3TOM TPaMOTHO HCIIOJIB30BaTh M3YUYEHHBIM TIOHATHHWHBIN ammapar Kypca
(u3MKH, CONPOBOKAATH BHICTYIICHUE NIPE3CHTALINEH

IIPY BHIMOJIHEHUN YY€OHBIX MTPOSKTOB M MCCIICIOBAHMIA PaCIpeeNiaTh 00sS3aHHOCTH
B TPYyIIE€ B COOTBETCTBUU C MOCTABIEHHBIMU 33J]la4yaMU, CIEJIUTh 3a BBIOJIHEHUEM
IUIaHa JCWCTBHM, aJeKBAaTHO OLIEHUWBAaTh COOCTBEHHBIM BKIaJ B JEITCILHOCTH
CPYIIbl, BBICTPaUBaTh KOMMYHUKATHBHOE B3aUMOJCUCTBUE, YUYUTHIBasE MHEHHE
OKpY>KaroIINX

IIpoBepsiemMble IpeAMETHbIE Pe3yJIbTAThI OCBOCHHMSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMBbI OCHOBHOI'O 0011ero 00pa30BaHUA

HCIIOJB30BaTh IIOHATHA




1.2

pas3iinvyaThb SABJICHUA MO OMHUCAHHUIO UX XAPAKTCPHBIX CBOICTB U Ha OCHOBE OIIBITOB,
ACMOHCTPHUPYIOINX JaHHOC (I)I/ISI/I‘JCCKOC SIBJICHUC

1.3

14

pacrno3HaBaTh MPOSBICHUE NU3YUYCHHBIX (PU3NUYCCKUX SBJICHHUIA B OKPYKAIOIIEM MHUPE,
B TOM YwHclie (PU3NIECKHE SBJICHUS B TIPUPO/IE, IPH 3TOM MIEPEBOAUTH MPAKTHIECKYTO
3aa4y B y4eOHYIO, BBIJCIIATH CYIIECTBCHHBIE CBOWMCTBA (NMPU3HAKH) (PU3UUCSCKUX
SIBJICHUH

OTHCHIBATh M3y4YCHHBIE CBOWCTBA Tel W (PU3MYECKHE SBICHHS, HWCIIOIB3Ys
(hr3uuecKkre BeTMYMHBL, TIPH OIMMCAHWUH MPABMIIBHO TPAKTOBATh (DU3MUECKUN CMBICT
UCIIOJIb3YEMBIX BEIMYMH, 0003HAYCHUS ¥ SAMHUIBI PU3MYECKUX BEITUUNH, HAXOIUTD
(hopMyITBI, CBSI3BIBAIOINNE JAHHYIO (DM3MUYECKYIO BEIMYUHY C JPYTHMHU BETHYNHAMH,
CTpOUTH rpa)UKy U3YUCHHBIX 3aBUCMOCTEH (PU3MUYECKUX BETHUNH

15

1.6

XapaKTepU30BaTh CBOWMCTBA Tell, (DU3UUECKUE SIBICHHUSI M TPOLECCHI, HCIIONB3YS
W3y4YCHHBIE 3aKOHbBI, IPU O5TOM JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHa U
3aMMCBIBATh €0 MaTEMAaTHYECKOE BBIPAKECHNE

OOBSCHATh (PU3WYECKHE MPOIECCHl M CBOWCTBA TEl, B TOM YHCIEC M B KOHTEKCTE
CUTyallud  MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBIABISATH MPUYUHHO-
CIIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 | — 2 TOTMYECKUX MIaroB ¢ MOMOIIBIO
1 — 2 wu3ydYeHHBIX CBOiicTBa (DU3MYECKUX SBICHUN, (U3UUECKUX 3aKOHA WU
3aKOHOMEPHOCTHU

1.7

pemath pacu€THble 3aAa4d B 2 — 3 JEWCTBUS, MCIONB3ys 3aKOHBI U (opMyIbl,
CBs3bIBalOLIME (pHU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHajM3a YCJIOBHS 3a/auyu
3aMMChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JUIA PEIIEHUs 3ajauH,
BBIOMPATH 3aKOHBI ¥ (YOPMYJIbI, HEOOXOIUMBIE [UIsl €€ PELeHHUs], IPOBOIUTH PACUETHI
M CpaBHHMBATh IOJYYE€HHOE 3HaueHHE (U3NYECKOW BEIMYMHBI C HW3BECTHBIMU
JTAHHBIMHU

18

pacro3HaBarh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TPU MOMOIIU (PH3MYECKHX
METO/OB, HCIIONb3ysd ONHCAHHE HCCIICAOBaHMS, BBIACHATH  NPOBEPSIEMOE
MIPEINONI0KEHNE, OLIEHWBATh IMPABHJIBHOCTh TOpPS/AKa MPOBEACHUS HCCIIEIOBaHUS,
JIenaTh BBIBOJBI

1.9

1.10

NPOBOJMUTH OMBITHI 0 HAOMIOACHUIO (U3MUYECKHX SBICHUA WIH (HU3NIECKUX
CBOWCTB TeJ: (hOPMYIHPOBATh MPOBEPSIEMBIE MTPETION0KEHHSI, COOUPATh YCTAHOBKY
U3 TPEJIOKEHHOTO O0OpYJOBaHUs, OIHCHIBATH XOJI OMbITa W (OPMYIUPOBATH
BBIBOJIBI

BBITIOJTHATD TPSIMBbIE H3MEPEHHUs] C HCIOJNBb30BAaHMEM aHAJIOTOBBIX NPHOOPOB H
JATYNKOB (DM3MUYECKUX BEIUYMH, CPAaBHUBATH DPE3YJIbTAThl M3MEPEHUH C Y4ETOM
3a/laHHON a0COIOTHOM MOTPEIIHOCTH

1.11

MIPOBOJIMThH UCCIICIOBAHNE 3aBUCHMOCTH OJJHON (PU3NUECKOW BEITMYMHBI OT JIPYTOM C
UCIIOJIb30BaHUEM NPSMBIX HM3MEPEHUH: IUIAaHMPOBAaTh HCCIENOBaHHE, CcOOMpaThb
YCTaHOBKY U BBITIOJHSTH U3MEPEHHUS, CIIeys IPENIOKEHHOMY TUIaHy, (UKCHPOBAThH
pe3ybTaThl NOJTYYEHHON 3aBUCHMOCTH B BUAE TaOIHIl U TpadKOB, A€IaTh BBIBOJIBI
II0 pe3yabTaTaM UCCIIEJOBaHUSL

1.12

MIPOBOJIUTH KOCBEHHBIC U3MEPCHHS (PU3NUCCKUX BEIIHMYUH: TUIAHUPOBATH U3MEPEHUS,
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEAYS MPeIIOKEHHONH MHCTPYKIINU, U
BBIUUCIISITh 3HAYCHHUE BEITMYUHBI

1.13

coOJFOaTh TMpaBWJIa TEXHUKH OE30MacHOCTH Tpu paboTe ¢ J1abopaTOpPHBIM
obopymoBaHUEM




1.14

1.15

1.16

XapaKTepU30BaTh MPHUHIUILI JCHCTBHUS W3YYCHHBIX NPUOOPOB U TEXHUYECKHX
YCTPOWCTB C OMOPOI Ha WX ONMUCAHUS, UCIIONB3Ys 3HAHHUS O CBOWCTBAX (PU3NUCCKHUX
SIBJICHUA W HE0OXOaMMbIe (hPM3HIECKHE 3aKOHOMEPHOCTH

pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOICTBA W M3MEPUTENBHBIE MPUOOPHI 1O
CXeMaM M CXEMAaTUYHBIM PHUCYHKaM, COCTABJISITH CXEMbl JJCKTPUUYCCKUX IETnel ¢
MOCTIEIOBATENIbHBIM W TApaJUIebHBIM ~ COEJIMHEHHWEM DJIEMEHTOB, pa3inyast
YCIIOBHBIC 0003HAYCHUS JICMEHTOB JICKTPHUCSCKUX LIETCH

MPUBOANUTE TPUMEPHl (HAXOAUTh HWHGPOPMAIMIO O TIPHMEpPax) MPaKTHISCKOTO
UCTIOJIB30BaHMUS (PU3NUCCKUX 3HAHWI B TOBCEIHEBHOW KHU3HU JJIsi OOSCICUeHUS
0e30macHOCTH TIpU OOpalIeHWH ¢ TPUOOpaMH U TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHHUsI 3[0POBbS W COONIOACHUS HOPM OSKOJIIOTHYECKOTO IOBEJACHUS B
OKpY’Karollleh cpene

1.17

1.18

1.19

OCYILECTBIISITH TOUCK HHPOPMaLUK (PU3NIECKOTO coaepkaHus B ceTu VHTepHeT, Ha
OCHOBE HMMEIOLINXCSI 3HAHUH M IMyTEM CpPaBHEHUS NOINOJHHUTEJIBHBIX HMCTOUYHUKOB
BBIJICJISATh MH(OpPMAIHIO, KOTOpasi SIBJISETCS MPOTHBOPEYMBON WM MOXET OBITh
HEJOCTOBEPHOI

UCIIOJIB30BaTh IPU  BBIIOJIHEHWHM YYE€OHBIX 3aJaHUM  HAy4YHO-TIOIYJISIPHYIO
TUTEPaTypy (U3UUECKOTO COAECpKaHUs, CIPABOYHBIE MaTepUAIbl, PECYPCHl CETH
Wnrtepner; Bnagerh npuéMaMu KOHCIEKTHPOBAaHHWS TEKCTa, MpeoOpa3oBaHUs
WH(GOPMAITUH U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYTYIO

co3/1aBaTh COOCTBEHHBIC NUCHMEHHBIE M KpaTKHE YCTHbIE COOOLIeHus, 0000mas
WHQOPMAITUIO U3 HECKOJIBKUX MCTOYHHKOB (DU3NYECKOTO COACPIKAHMS, B TOM YHCIIE
NyOJNIMYHO NPEACTaBIATH PpE3yJbTaThl MPOEKTHOM MM  HCCIEeI0BATEIbCKOU
JEATENIBHOCTH, IpPH 3TOM TPaMOTHO HCIOJb30BaTh M3YUYCHHBIM MOHATHIHBIN
anmapar Kypca (PU3MKH, COPOBOKAATEH BHICTYIICHHE TIpe3eHTaIIUeH

1.20

NpY BBIOJHEHWU YYEOHBIX MPOEKTOB M HCCIEAOBAaHHN (UIMUECKUX MPOIECCOB
pacrpenensiTb 00sI3aHHOCTH B TPYIIIE B COOTBETCTBUH C ITOCTABICHHBIMH 3a/1a4aMH,
CIENTHh 32 BBIIOJHEHUEM IUIAHA JEHCTBHA M KOPPEKTUPOBATH €ro, aJEeKBaTHO
OIICHMBATh COOCTBEHHBIM BKJIAJ B JIEATCIBHOCTh TPYNIbI, BBICTPAaUBATh
KOMMYHHMKAaTHBHOE B3aMO/ICHCTBHE, MIPOSBIISISI TOTOBHOCTh pa3periaTh KOH(QINKTHI

9 KJIACC

Kon
TMPOBEPAEMOro
pe3yjabTara

11

1.2

IIpoBepsiemble mpegMeTHBIE Pe3yJIbTATHI 0CBOECHHSI OCHOBHOI
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA

HCIIOJIb30BATh U3YYCHHBIC ITOHATUA

pasznuyaTh SBJICHUS MO OMUCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPHPYIOIIHUX JJAHHOE (GUIUIECKOE SIBICHHUEC

1.3

pacro3HaBaTh MPOSBICHUE N3yUYCHHBIX (PU3NUCCKUX SBICHUHN B OKPYKAIOIIEM MHUPE,
B TOM YHCJIe (PU3NYECKHE SBJICHUS B IIPUPOJIC, IIPU 3TOM MEPEBOIUTH TPAKTHUECKYHO
3aayy B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIC CBOWMCTBA (NMPU3HAKH) (PU3NICSCKUX
SIBJICHUH

14

OIMUChIBATE H3YUCHHBIC CBOMCTBA TE€I H (bl/ISI/I‘-IeCKI/Ie SABJICHUSA, MCIIOJIb3Yys




(u3nvecKkre BENWYHUHBI, IPH ONHCAHUH MPABUIBHO TPAKTOBATH (PU3MUYECKHI CMBICT
UCIIOJIb3YEMBbIX BEJIMYMH, 0003HAYCHUS ¥ AMHUIBI PU3HYECKUX BETUUNH, HAXOIUTD
(hopMyIIbl, CBSI3BIBAIOIINE AAHHYIO (PM3MUECKYIO BEITUUUHY C APYTHMMHU BEIUIMHAMM,
CTpOUTH rpa)UKy U3YUCHHBIX 3aBUCMOCTEH (PU3MUYECKUX BETHUNH

15

1.6

XapaKTCpU30BaTh CBOMCTBa TECII, (1)I/I3I/I‘{€CKI/I€ SABJICHUA W THPOLUECChI, HCIIOJIb3YA
HU3YUCHHBIC 3aKOHBI, IIPpU S3TOM JaBaTb CJIIOBECHYIO (bOpMan/IpOBKy 3aKOHa M
3aIMUCBIBATh €TO0 MAaTEMATUYCCKOC BBIPAKCHUEC

00BACHATh (U3NYECKHE MPOLIECCHl U CBOMCTBA TE, B TOM YHCIE U B KOHTCKCTE
CUTyalluii  MPaKTUKO-OPUCHTUPOBAHHOIO  XapaKTepa: BBIABIATh  MPUUYUHHO-
CJICICTBCHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 2 — 3 JIOTHYECKHX IIaroB ¢ MTOMOIIBIO
2 — 3 W3YYCHHBIX CBOWCTBA (DHU3MYECKUX SBICHHN, (DU3MUECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH

1.7

pemate pacu€THpIE 3a7add (ONMUparoIIMecs Ha CUCTeMy W3 2 — 3 ypaBHEHHH),
UCTIONIb3YS 3aKOHBI U (pOPMYIIBI, CBSA3BIBAIOIINE (DPU3MUECKUE BEINYMHBI: HA OCHOBE
aHayM3a yCIOBHUS 3a/lauyM 3alHMChIBATH KPATKOE YCIIOBHE, BBIBIISTH HEAOCTAIOLIHE
Wi W30BITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYINBI, HEOOXOIUMBIE IS
pellieHns], MPOBOJAWTH pacyéTbl M OLEHHWBATh PEATHCTHYHOCTh MOITYYEHHOTO
3HA4YeHUS (PU3NYECKON BETHYMHEI

18

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh NPU MOMOIIM (PH3MYECKHX
METOMOB, HCIIONb3yd OINHMCAHHE HCCICAOBAHMS, BBIACHSATH  MPOBEPSIEMOE
MIPEINOI0KEHNE, OLIEHWBATh IMPAaBHJIBHOCTD TOpPsAKa MPOBEACHUS HCCIIEIOBaHUS,
JIeNlaTh BBIBOBI, HHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOAECHUH U OIIBITOB

19

NPOBOAMUTH OMBITHI 110 HAOMIOACHUIO (U3MYECKUX SBICHUH WM (U3NUYECKUX
CBOWCTB TeEJI: CaMOCTOATENILHO COOMpaTh YCTAHOBKY H3 H30BITOUHOrOo Habopa
000pyZI0BaHMsI, OITUCHIBATH XOJI OTIBITA U €r0 Pe3yIbTaThl, POPMYyITHUPOBATH BBIBOJIBI

1.10

1.11

1.12

1.13

MIPOBOJIUTH MPU HEOOXOAUMOCTH CEPUIO TPSIMBIX W3MEPEHH, OIpenessis cpenHee
3HAYCHUE H3MepseMol BemuuuHBbl ((POKyCHOE paccTosiHhe COOMpAaroNiel JIMH3BI),
000CHOBBIBaTh BEIOOP CII0C00a N3MepeHHs (M3MEPUTEIBHOTO IPUOOPa)

MPOBOJMTH MCCIIE0OBaHNE 3aBUCUMOCTEH (PM3MUYECKHX BEIHMYUH C MCIIOIB30BAHUEM
NpSIMBIX W3MEPEHMIA: TUIAHUPOBATh MCCIENOBAaHUE, CaMOCTOSITEILHO COOMpaTh
YCTAHOBKY, (PHKCHPOBaTh Ppe3yJbTAaThl IOJYYCHHOW 3aBUCUMOCTH (PH3MYECKHX
BEJIMYMH B BHJE TaONWIM TpaduKoOB, JeiaTh BBIBOJLI 10 pe3yJbTaTaM
UCCIEN0BAHUS

NPOBOJMUTH KOCBEHHBIE U3MEPEHHs (PU3MUYECKUX BETUYUH: JIAHUPOBATh U3MEPEHUS,
cOoOMpaTh 3KCIEPUMEHTANBbHYI0O YCTAHOBKY M BBITIONHATh HW3MEPEHUs, CIEIys
MPEMIOKCHHON HWHCTPYKLMH, BBIUMCIATh 3HAYCHHUE BEJIIMYMHBI U aHAJIM3UPOBATH
MOJTyYEHHBIE PE3YJIbTAThI C YIETOM 3a/1aHHOM MOTPEMIHOCTH U3MEPEHUI

coOJFOaTh TMpaBWJIa TEXHUKH O€30MacHOCTH TpH paboTe C J1abopaTOpPHBIM
obopymoBaHUEM

1.14

pa3iandyatb OCHOBHBIC IMPHU3HAKU H3YUCHHBIX (1)I/I3I/IT-IGCKI/IX Moneneﬁ: MaT€puajibHasd
TOYKa, a0COIIOTHO TBép,I[OC TCII0, TOYCYHBIH MCTOYHHUK CBCTa, J1y4, TOHKad JIMH3a,
IJIaHCTapHasA MOACIIb aTOMa, HYKJIOHHAsA MOACJIb aTOMHOTO SAJpa

1.15

XapaKTepU30BaTh MPHUHIUIBI JCHCTBUS HW3YYCHHBIX NPUOOPOB M TEXHUYCCKHUX
YCTPONCTB C OTIOPOM HA WX OMHUCAHUS, UCIIONB3YsI 3HAHMS O CBOMCTBAX (DPH3MICCKUX
SIBIICHUI U HEOOXOANMEIEC (pH3MUecKre 3aKOHOMEPHOCTH

1.16

HCIIOJIB30BaTh CXEMbl M CXCMATHYHBIC PUCYHKU HM3YUCHHBIX TCXHUYCCKUX




1.17

YCTPOMCTB, HM3MEPUTEILHBIX MPUOOPOB U TEXHOJOTHMYECKUX MPOIECCOB IPHU
pelleHnu y4eOHO-TPAaKTUYCCKUX 3aad, ONTHYECKUE CXEMBI JUIsl TMOCTPOCHUS
M300pakKeHUH B IDIOCKOM 3epKajie U COOMparomiei JIMH3e

MPUBOJNTHh TNPUMEPHl (HAXOAUTh HWHGOPMAIMIO O TPUMEpPax) MPAKTHICCKOTO
UCTOJB30BaHMs (PU3UYCCKUX 3HAHWM B TOBCEAHCBHOW KM3HHM IS OOCCIICUCHUS
Oe30macHOCTH TIpU OOpalleHWH ¢ TPUOOpaMH U TEXHHYECKUMH YCTPOWCTBAMH,
COXPAaHCHUS 3JI0POBbS M COOJIOJCHHMS HOPM DKOJIOTHYECKOTO TOBSJACHUS B
OKpYKalolllel cpene

1.18

OCYIIECTBIATh MOUCK MH(pOpPMAIUK (GU3NUECKOTO COJIEpKaHUS B ceTu MHTepHer,
CaMOCTOSITENTFHO (OPMYIHUPYSI TOUCKOBBIM 3allpoC, HAXOAWTH IYTH OMpeAesIeHUs
JIOCTOBEPHOCTH TIOJYYCHHONH HH(OpPMAllMd HAa OCHOBE HMEIONIUXCS 3HAHUN W
JTOTIOTHUTETHHBIX UCTOYHUKOB

1.19

1.20

UCIIOJIb30BaTh IPU  BBIIOJIHEHMHM YYE€OHBIX 3aJaHUM  Hay4YHO-TIOIYJISIPHYIO
IUTEPaTypy (GHU3MUECKOrO COAEp)KaHUs, CIPAaBOYHBIE MaTepHalbl, PECYPCHl CETH
Wntepner; Bmagerh npuéMaMu KOHCIEKTHPOBAaHHMS TEKCTa, MpeoOpa3oBaHUs
WH(GOPMAITUH U3 OJHOM 3HAKOBOM CHICTEMBI B JAPYTYIO

co3laBaTh COOCTBEHHBIC IHCbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
UHQOPMAIUK U3 HECKOJIBKUX HMCTOYHHMKOB (PU3MYECKOTO COAECpIKaHUs, MyOIUUHO
MIPEJICTaBISATh PE3yIbTaThl MPOSKTHOM MIIM MCCIEA0BATENIbCKOM IeATENbHOCTH, IPU
3TOM TpPaMOTHO HCIIOJIb30BaTh HW3YYCHHBIA MOHATUHHBIM anmapaTr H3y4aemMoro
pasmena (U3MKM M CONMPOBOXKAATH BBICTYIUIEHHE MpE3CHTanuell ¢ y4érom
0c0oOEHHOCTEN ayAUTOPUN CBEPCTHUKOB

1.21

Py BBIOJHEHUH YYEOHBIX HPOEKTOB M HCCIEAOBAaHMN (PU3MUECKUX HPOLECCOB
pacrpenensiTb 00sI3aHHOCTH B TPYIIIE B COOTBETCTBUH C IIOCTABICHHBIMH 33/1a4aMH,
CIEIMTh 32 BBIIOJHEHUEM IUIAHA JEHCTBHA M KOPPEKTUPOBATH €ro, aJEeKBaTHO
OLICHMBATh COOCTBEHHBIM BKJIAJ B JAEATENBHOCTb TPYHIbI, BBICTPAUBATh
KOMMYHHKAaTHBHOE B3aHMO/ICHCTBHE, MPOSIBIISIS TOTOBHOCTh pa3peiaTh KOHQIMKTHI



INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KJIACC

Kon
pasaenaa

Kox s1emenTa IIpoBepsieMble 371eMEHTHI COlEPKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIIETO MUPA

®uszuka — Hayka o npupone. SBieHus mnpupoasl. Dusmyeckue
1.1 SIBIICHUSI: MEXaHWUYECKHE, TEIUIOBBIE, JIIEKTPUYECKHE, MarHHUTHEIE,
CBCTOBELIC, 3BYKOBBIC

Ousnyeckrie  BeNMWYHMHBL  V3MepeHne — (QU3MUECKUX  BEJMYMH.
1.2 Ousnueckrne mpubopsl. lorpemHocTs M3MepeHnit. MexyHapogHas
CHUCTEMA CIHMUIL

EctecTBeHHOHAyUYHBII METOZ IMO3HAHUS: HAOMIOACHUE, TOCTAHOBKA
1.3 Hay4YyHOTO BOIIPOCA, BBIIBIKEHHE TUIIOTE3, IKCIIEPUMEHT T10 ITPOBEPKE
TUIOTE3, OObSICHEHNE HAOII01aeMOTO SBIICHHS

1.4 Onucanne HU3NYECKUX SBJICHUN C TIOMOIIBI0 MOJIEIeH

[IpakTuueckue pabOTHIL:
N3mepenne pacCTOSHUM.
15 Wzmepenne 00bEMa KUAKOCTH U TBEPAOTO TeEIA.
' Onpenenenne pa3MepoB MaJIbIX Tell.
N3mepenne  TeMmmepaTypel IIpU  NOMOIUM  KUIAKOCTHOTO

TEPMOMETPA U JaTUMKA TEMIIEPATYPbI
INEPBOHAYAIJIBHBIE CBEJJEHMA O CTPOEHMUN BEILIECTBA

21 CTpOGHI/Ie BCHICCTBA: aTOMbBI 1 MOJICKYJIbI, UX Pa3MCpPhbI. OHLITLI,
AOKa3bIBaOIME JUCKPETHOC CTPOCHUEC BCIICCTBA

29 JIBI/I)KCHI/IC qaCTull BeuiecTna. CBs13b CKOpPOCTH ABUKCHHA YaCTHUI]
' ¢ Temneparypoii. bpoyHoBckoe nBkeHue, TupPy3us

2.3 BzaumoeiicTBue yacThll BEIIECTBA: NPUTSHKEHUE U OTTAIIKUBAHUE

ArperaTHble COCTOSIHHS BEIIECTBA: CTPOCHHE T'a30B, KUIKOCTEH
54 " TBEPABIX (KPUCTAILIMYECKUX) Tell. B3amMOCBsA3b MEXIy CBOWCTBAMHU

BCIIECTB B Pa3HBIX arpe€raTHblXx COCTOAHUAX W HUX aTOMHO-
MOJICKYJIAPHBIM CTPOCHUCM

2.5 Oco0eHHOCTH arperaTHBIX COCTOSTHHA BOJIBI

[pakTudeckue paboTHL:
OueHka auaMeTpa aTroMa METOJOM PSJIOB (C HCIOJIb30BAHUEM
26 hoTorpadumuii).
' OmBITHI IO HAOTIOJICHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.
OmbIThl 1O OOHapyXEHHIO JEHCTBUS CHJI MOJIEKYJSIPHOTO

MIPUTSKCHUA

JIBIDKEHME U B3AUMOIEMCTBUE TEJ

3.1 Mexanudeckoe JBIbkKeHHE. PaBHOMepHOE U HEpaBHOMEpPHOE




IBIDKEHUE

Cxopocth. CpellHsAS CKOPOCTh IMPU HEPAaBHOMEPHOM JBHXKCHHH.

32 Pacuér nyTu 1 BpeMEeHU IBUKECHUS
SBnenve wuHepuuu. 3akoH HHepuuH. B3aumoneiicTBue Ten Kak
3.3 IIpUYMHA W3MEHEHWs CKOPOCTH JBIKEHMs Tell. Macca kak Mepa
WHEPTHOCTH Tela
3.4 [InotHocTe BemecTBa. CBA3b MJIOTHOCTH C  KOJUYECTBOM
' MOJIEKYJ B eAMHUIIE 00bEMaA BellecTBa
3.5 Cwuita KaKk XapaKTepUCTHKA B3aMMOIECHCTBHS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHne cuibsl ¢ HOMOIIBIO
' JIMHAMOMETpa
37 SBneHue TAToTeHUs U cwia TsoKecTd. Cuiia TSHKECTH Ha APYTHX
' maHerax. Bec tena. HeBecomocTh
38 Cuna TpeHus. TpeHHe CKOJBKEHUS WU TpeHHe IOKosA. TpeHue B
' HPUPOJIE U TEXHUKE
3.9 CnoxxeHue  cuj, HampaBIEHHBIX IO  ONHOH  MPSMOIA.
' PaBHOIEHCTBYOIIAS CHIT
[IpakTideckne pabOTHI:
Onpenenenne CKOPOCTH PaBHOMEPHOTO JBM)KEHUs (IIapuka B
XKHUIKOCTH, MOZAEIH 3JEKTPHUUECKOr0 aBTOMOOWIS W TakK Jajee).
Onpenenenue cpeHe CKOPOCTH CKOJIBKEHUS OpycKa WK IIapuKa 1o
3.10 HAKJIOHHOM IIocKOoCcTH. OrnpenencHue IUIOTHOCTH TBEPIOro Tea.
OnbITHI, JEMOHCTPUPYIOLIHE 3aBHUCHMOCTD pacTsbKeHus
(medbopmanuu) TPYKMHBI OT TPUIOKEHHOH  cujbl.  OIBITHI,
JEMOHCTPHPYIOIUE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHS OT Beca
TeJa U XapaKkTepa COMPUKACAIONIUXCS MOBEPXHOCTEH
du3nveckue SIBICHUS B IPUPOJIE: IPUMEPHI IBIKEHHS C Pa3TUIHBIMU
3.11 CKOPOCTSIMM B KHBOH M HEXUBOU NPUPOJIE, NEUCTBUE CUIIBI TPEHMUS B
MPHUPOJIE U TEXHHUKE
3.12 TexHn4eckue ycTporlcTBa: JMHAMOMETP, MOAUIUITHUKY

JIABJIEHME TBEP/IbIX TEJI, XKUIKOCTEN 1 FA30B

ﬂaBJ’IeHI/IC TBép,I[OFO tena. CrocoOsl YMCHBIICHUS W YBCIUYCHUSA

4.1
JIABJICHUS
4 JaBnenue rasza. 3aBUCHUMOCTh JaBJICHHS Traza oOT 00BéMa,
' TEMIIEPATYPBI
43 [lepenaya naBineHus TBEPABIMU TEJIAMH, KUAKOCTAMHU U ra3aMu. 3aKOH
' ITackans. [THeBMaTHYeCKHUE MAIIIMHBI
4l 3aBUCUMOCTh JaBIEHUS KHJIKOCTH OT TIIyOuHBL ['mmpocraTmueckuit
' mapazgokc. Coobmrarormmecst cocynbl. [ uapaBIudecKne MeXaHu3Mbl
Atmochepa 3emmum u  armocepHOe  AaBiieHHe.  [IpUYMHBI
45 CYyIIECTBOBaHUs BO3AYIIHON oOomouku 3emuu. Ombir Toppuueniy.
3aBUCUMOCTH aTMOC(EPHOTO JABJICHUS OT BBICOTHI HaJl YDOBHEM MOPS
46 Wsmepenne artmochepHoro namieHus. [Ipubopbl ams w3MepeHUs
' aTMoc(hepHOTro TaBIeHUS
4.7 JleficTBe JKHOKOCTH W Ta3a Ha TMOTPY)XKEHHOE B HHUX TeEJO.




BrrrankuBaromas (apxuMenoBa) criia. 3aKkoH Apxumesa

4.8

4.9

4.10

ILnaBanue ten. Bo3nyxomnnaBanue

[IpakTuueckue paboTHI:

UccnenoBanue 3aBUCHMOCTM Beca Tela B Bole OT 00bEMa
HOrpy>k€HHOM B XKHMOKOCTh  dYacTH  Tenma.  OmpexeneHue
BBITAJIKUBAIOLIEN CHUJIBL, JEWCTBYIOLIEH Ha TEJIO, IOrPYKEHHOE B
KUAKOCTh. IIpoBepka HE3aBHCUMOCTH BBITAIKUBAIOIIEH  CHIIBL,
JNEeUCTBYIOLIEH Ha TeI0 B JKUAKOCTH, OT Macchl Tena. OIBITH,
JEMOHCTPUPYIOLIHE 3aBHCHMOCTD BBITAJIKUBAIOLIEH CHJIBI,
NEeHCTBYIOMIE Ha TENO B JKUAKOCTH, OT 00BEMa MOTPYKEHHOU B
KUJKOCTh YacTH TeJa U OT IUIOTHOCTH XKuakocTu. KoHcTpynpoBanue
apeoMeTpa WJIM KOHCTPYHPOBaHHE JIOJKH W OIpeneleHne €€
IrPy30I0ABbEMHOCTH

@dusnyeckue SBICHUS B MPUPOJE: BIUSHUE aTMOC(HEPHOTO INaBICHUS
Ha KUBOW OpraHu3M, TIaBaHHUE PHIO

411

TexHUYeCKHE YCTPOMCTBA: COOOMIAIOIIUECS COCYIbl, YCTPOWCTBO
BOAOMPOBO/A, THIPABINYECKU Tpecc, MaHOMETp, OapoMmeTp,
BBICOTOMED, MOPLTHEBON HACOC, APEOMETP

PABOTA, MOIIIHOCTbD, DHEPT' A

51 Mexanndeckas paboTa
5.2 MexaHnueckas MOIIHOCTb
53 [IpocTeie MexaHU3MBI: pbryar, OJ0K, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio
' paBHOBECHs pblYara
54 [IpumeHeHune npaBuiIa paBHOBECHS phlyara K OJIOKy
55 «3omn0Toe mpaBmio» MexaHUKH. KoadduimeHT mone3Horo aencTBUs
' MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTenuuanbHast 3HEPruM Teia, HOJHATOrO Haa 3eMIEn
5 5.7 Kunerndeckast sHEpTrus
58 [lomnass mMexaHwWdeckass SHeprus. 3aKOH W3MEHEHHS W COXpPaHEHUS
' MEXaHWYECKOW SHEPTHH
[IpakTuueckue pabOTHIL:
Omnpenenenne pabOThI CHIBI  TPEHHS TIPU  PABHOMEPHOM
5.9 JBIWKEHMH Tella MO TOPU3OHTANbHOM THoOBepXHOcTU. MccnemoBanue
ycioBui paBHoBecusd pbruara. M3mepenue KII/] HakJIOHHOM TJIOCKOCTH.
N3ydenne 3akoHa COXpaHEHHUS MEXaHUIECKOW IHEPTHUN
5.10 @u3nyecKue ABJICHUS B IPUPOJE: PblYaru B TEJIE YEIOBEKa
511 TexHUYeCKue YCTpPOMCTBA: pblHar, MOJABUXHBIA U HENOJBWKHBIN
' OJI0KH, HAKJIOHHAS! IUTIOCKOCTh, POCTHIE MEXaHU3MBbI B OBITY
8 KUIACC
Kon

pasziena

Kona biaemenra

IIpoBepsiemMbie 3J1eMEHTBI COAEPKAHUA



TEIIJIOBBIE ABJIEHUA

OCHOBHBIE  TIOJIOKEHHS  MOJEKYJIAPHO-KUHETUYECKOW  TEOpHH
cTpoeHus BemiecTBa. Macca U pasMepsl Mojdekyd. ONbITEI,

6.1 MTOATBEPIKIAIOTITHE OCHOBHEIE ITOJIOKCHUS
MOJICKYJISPHOKHHETUYECKON TeOpUn
6.2 Monenu TBEPIOTO, KUAKOTO U Ta3000pa3HOr0 COCTOSHHIA BEIIECTBA.
' Kpucrammaeckne n amopdHbIe TEIa
6.3 OO0BsicHEeHHE CBOMCTB Ta30B, KUIKOCTEH M TBEPIBIX TET HA OCHOBE
' MOJIOKEHUI MOJIEKYJISIPHOKHHETUYECKON TEOPUU
6.4 CMmaunBaHue W KaTWUIIPHBIC SIBIICHUS
6.5 TemnmoBoe pacuimpeHue u cxaTre
6.6 Temneparypa. CBsA3b TeMHOEpaTypbl CO CKOPOCTBIO TEIIOBOTO
' JIBUKECHUS YaCTHL]
6.7 Buytpennsisi aneprus. CrocoObl M3MEHEHHUS BHYTPCHHEH SHEPIHH:
' TeruIonepeada u CoBepIeHne padboThl
6.8 Buser Terionepeaaun: TeIONPOBOAHOCTD, KOHBEKITUS, U3TyUSHIE
6.9 KonmudaecTBo TemnoTel. Y nelbHAs TCII0EMKOCTE BEIICCTBA
6.10 TenmmooOMEH W TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOTO
' Gananca
6.11 [InaBreHne W OTBepAECBaHME KPUCTAIUTMUECKUX BEIIECTB. Y AeIbHAS
' TEIJIOTA TUIABJICHUS
[TapooOpa3oBanue u koHueHcanus. Vcnapenue. Kunenue. Y nenbHas
6.12 TEIUIoTa MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypPhl KHUIIEHUS OT
aTMoc(epHOro AaBJICHUS
6.13 BraxxnocTs Bo3myxa
6.14 OHeprus TOIUIMBA. Y AeIbHAsI TEIUIOTa CTOPAHHS
6.15 [Mpuanumner  paboter  TeruoBeix aurateneid  KIIJ  TemmoBoro
' nBuraress. TerioBbie ABUraTelld U 3allluTa OKPYKArOIIeH CpeIbl
6.16 3aKOH COXPaHEHUs U MPEBPAICHHUS YHEPTHH B TEIUIOBBIX MPOIIeccax
[IpaxTrueckne paboOTHI:
OneITEl 10  OOHApPYXEHHIO JEHCTBHS CHJI  MOJEKYJISIPHOTO
MIPUTSHKEHUSL.
ONBITEL TT0 BRIPANTUBAHUIO KPHUCTAJUIOB IMOBAPEHHOW COJM WA
caxapa.
OnpIThl 10 HAOIOAEHUIO TEIJIOBOTO PACIIMPEHHS TIa30B,
JKUAKOCTEH U TBEPIBIX TEll.
6.17 Ormpezaenenne AaBICHMS BO3AyXa B OAJJIOHE MITIPHIIA.

OnBITHI, IEMOHCTPHUPYIONINE 3aBUCUMOCTD JaBICHUS BO3AyXa OT
ero o0bEéMa U HarpeBaHUs WIN OXJIAXKICHHUS.

IIpoBepka rumoTe3bl JUHEHHOM 3aBHCHMOCTH JJIMHBI CTOJIOHKA
JKUIKOCTH B TEPMOMETPHUECKOH TPYOKE OT TeMITEPATyPHI.

HaOmromenne wW3MeHEHUS BHYTPEHHEW DJHEPruM Tela B
pe3ynbpTaTe Teronepeaadn u paboThl BHEIIHUX CHITL.

UccnenoBanue siBIeHWs TemIoOOMEHA TIPU  CMENIMBAHUU
XOJIOJTHOW U TOpsiueit BOJBI.




OrnpezaeneHyue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON Ipu
TEII000MEHE ¢ HATPETHIM METANTHYCCKUM [IUITHHPOM.

Omnpenenenre yaenbHOH TEIUIOEMKOCTH BEIIECTBA.

UccnenoBanue npoiiecca ucrnapeHusl.

Omnpenenenre OTHOCUTEBHOW BIAXKHOCTH BO3/TyXa.

OrnpezeneHue yIeabHON TEIIOTH TUIABJICHUS JIbA.

dusnueckue SBICHHUSI B apupoJe: MOBEPXHOCTHOC HATSKCHHUC U
KalmWJUIAPHBIC ABJICHUA B IPUPOJAC, KPUCTAJLJIBI B IPUPOALC, U3TTYUCHHUEC

6.18 Comaria, 3aMep3aHre BOJIOEMOB, MOPCKHE OpH3BI; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHeTa.
TexHUYEeCKHE YCTPOWCTBA: KAMWLISAPHI, MPUMEPhl HCIIOIB30BAHUS
6.19 KPUCTAJIOB, JKWAKOCTHBIA TEpPMOMETp, JaT4UK TeMIepaTyphbl,

TEPMOC, CHUCTEMA OTOIUIEHUS JOMOB, THIPOMETPHI, TICHXPOMETP,
naposas TypOuHa, IBUTaTeNlb BHYTPEHHETO CrOpaHHSI.

OJIEKTPUYECKHME U MATHUTHBIE ABJIEHUA

7.1 DnekTpuzanys Tel. J[Ba posa aIeKTpUIECKHX 3apsIoB

BsaumopeiictBue 3apsbkeHHbIX Ten. 3akoH KynoHa (3aBHCHMOCTB
7.2 CHJIBI B3aMMOJCHCTBUS 3apsSUKCHHBIX TEJ OT BEIWYMHBI 3apsiioB U
paccTOSHUS MEXIY TeJIaMu)

Onektpuyeckoe mone. HanpspkEHHOCTh  3IIEKTPUYECKOrO  IMOJS.

7.3 [IpuHIIMT CynEepmo3UIMK IIEKTPHUCSCKUX ToJieH (Ha KadyeCTBEHHOM
YpOBHE)

74 Hocurenn snekTpudeckux 3apsioB. DINEMEHTapHBIN 3IEKTPUIECKUN
' 3apsn. Ctpoenne atoma. [IpOBOHUKY U TUAIEKTPUKU

7.5 3aK0H COXpaHEHHS IEKTPUIECCKOTO 3apsiaa

76 DIEKTPUIECKUN TOK. Y CIIOBHUS CYIIECTBOBAHMUS DJIEKTPUIECKOTO TOKA.
' VCTOYHHKH MTOCTOSHHOTO TOKa

77 JedicTBUS ~ DMEKTPUYECKOTO  TOKa  (TEIUIOBOE,  XHMHYECKOE,
' MarHuTHOE). DJIEKTPUIECKUN TOK B KUAKOCTAX H Ta3ax

7.8 Onekrpuyeckas 1enb. Cria Toka. DIEKTPHUECKOE HATPSIKEHHE

7.9 CormpoTuBII€HHE IPOBOJIHUKA. Y JEIBHOE COMPOTUBIICHHUE BEILIECTBA

7.10 3akoH OMa 17151 y9acTKa Lenu

7.11 [TocnenoBarenbHOE U MapaIeIbHOE COEIMHEHNE TPOBOIHUKOB

7.12 Pabora 1 MomHOCTH AMeKTpUdecKkoro Toka. 3akoH Jxoyis — Jlenia

713 ONEKTPUYECKUE IIeMA W TOTPEOUTENH AJIEKTPUYECKON JHEPTUU B
' owiTy. KopoTkoe 3aMbikanue

7.14 ITocTossHHBIE MarHuTHL. B3anMoielicTBIE ITOCTOSTHHBEIX MAarHUTOB

715 MaruautHoe mone. MarHuTHOe mosie 3eMJM W €ro 3Ha4deHHWe s
' KU3HU Ha 3emiie

216 OmeiT  Opcrega.  MarHATHOE — TIOJIE  DJEKTPUIECKOTO  TOKA.
' [IpuMeHeHue 3MEKTPOMArHUTOB B TEXHUKE

JlelicTBie ~ MarHMTHOrO  TOJIE HA  MPOBOJHUK C  TOKOM.
7.7 DIIeKTPOABUTATEITH MTOCTOSTHHOT'O TOKA. Hcnonns3oBaHue

BHCKTPO,I[BI/II‘aTCIIeﬁ B TCXHUYCCKHX YCTpOﬁCTBaX " Ha TPAHCIIOPTE




7.18

Omnseitel ®apanes. SIBneHue 3neKTpoMarHuTHON MHAYyKUuU. IIpaBuio
Jlenua

7.19

7.20

7.21

7.22

Onextporeneparop. CrnocoObl MOITY4EHHUs AJIEKTPUYECKON SHEPTUU.
DJEeKTPOCTAHIINN Ha BO30OHOBISIEMBIX HCTOYHHKAX YHEPTUU

[IpakTrueckue pabOTHI:

OnbITel MO0 HAOMIONEHHWIO S3JCKTPU3ALMK Tel HHAYKUWEH W mpu
COIIPUKOCHOBEHHUHU.

HccnenoBanue neHCTBUS 3JIEKTPUUECKOrO IOJS HA NPOBOIHHUKH U
JUDIIEKTPUKY.

Coopxka u ipoBepka pabOTHI AIMEKTPHICCKON IIEITH TTOCTOSHHOTO TOKA.
W3mMepenue u peryiarpoBaHHue CUIIBI TOKA.

W3mepeHne u peryanpoBaHue HaIpsKeHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO YE€PEe3 PE3UCTOp, OT
COTIPOTHBIICHHSI PE3UCTOPA U HANPSHKEHHsI Ha PE3UCTOpE.

OnbITel,  AEMOHCTPUPYIOIIME  3aBHUCUMOCTh  DJICKTPUYECKOTO
COTIPOTHBJICHUS] IPOBOJHUKA OT €ro JUIMHBI, IUIOIAAN MOMEePEeYyHOro
CEYeHHUs U MaTepHana.

IIpoBepka mpaBuja CIIOKCHHS HANPSKEHUH NPH IOCIEA0BATEIbHOM
COEIMHEHUH JIByX pe3ucTopoB. [IpoBepka mpaBuma JUisi CHIIBI TOKa
IpY MapauIeIbHOM COEIMHEHUH pe3ncTopoB. OmnpeneneHne padoThI
JIEKTPUYECKOr0 TOKa, HIymero uepe3 pesucrop. OrpeneneHue
MOIIHOCTH 3JIEKTPUYECKOTO TOKa, BBIAEIAEMONl Ha pe3ucTope.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, HAYLIETO 4Yepe3 JaMIIOUKy,
or HampspkeHuss Ha Hedl. Ompenenenne KIIJ[ narpesarens.
HccnenoBaHnne MarHUTHOTO B3aMMOJIEHCTBHUS TIOCTOSIHHBIX MarHUTOB.
W3yyeHne MarHUTHOrO TIOJII IOCTOSHHBIX MAarHUTOB HpU  HUX
00bEeqMHEHUN u pas3nerneHnn. Uccnenosanue IeUCTBUA
SJIEKTPUYECKOT0  TOKa HAa  MAarHUTHYIO  CTpenky.  OIBITHI,
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI B3aMMOJEWCTBUS KaTyLIKU C
TOKOM M MarHuTa OT CHJIBI TOKa M HAaIpaBJCHUS TOKAa B KaTyIIKe.
W3yuyeHne AEWCTBUSI MAarHUTHOI'O IOJISI HA TNPOBOJHUK C TOKOM.
KouctpynpoBanne w©  wu3ydeHune pabOTBI  DIIEKTPOJABUTATEINS.
Nzmepenne KIIJ[ anexTtpoaBurarensHOil ycTaHOBKM. ONBITEI 1O
WICCIIEIOBAHUIO SBIICHUS 3IEKTPOMAarHUTHOM WHAYKIWU:
UCCJIEJOBAHNE U3MEHEHUH 3Ha4eHNs U HalpaBJIeHNs HHIYKIIMOHHOTO
TOKa

Odusnueckre SBICHUS B MPUPOAE: DIIEKTPUUECKUE SIBICHUS B
aTMOC(i)epe, QJICKTPUYCCTBO JXHUBBIX OPraHM3MOB, MAarHuTHOC IIOJIC
3emiu, Ipel¢ MONMIOCOB, POJIb MArHUTHOTO MOJS AJS KU3HM Ha
3emiie, MOISIPHOE CUSTHUE

TexHu4ecKkue yCTpOMCTBA: 3JIEKTPOCKON, aMIEPMETP, BOJIBTMETP,
peocTar, CUETYUK 3JIEKTPUUECKON 3HEPIuH, 3JIEKTPOOCBETUTEIIbHbIE
npudopEI, HarpeBaTeNbHbIC AIIEKTPONPHOOPHI (mpumepsr),
IEKTPUIECKUE MIPEIOXPAHUTEIH, JICKTPOMArHuT, 3IEKTPOABUIATENb
MOCTOSIHHOTO TOKA, FeHEPaTOp MOCTOSIHHOTO TOKa

9 KJIACC



Kon

Kop nnementa

HpOBepHeMLIC QJICMCHTBI COICPKaHUsA

pazzaena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexanuueckoe qBrKeHUE. MarepuanbpHas Touka. CucreMa oTcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO ABHKCHHUS
8.3 PaBHOMepHOE TpsSIMOTIMHEHHOE JTBUKEHHE
8.4 HepaBHoMepHoe mnpsmonuHeitHoe aBmwkenwme. Cpemsss U
' MTHOBEHHAas CKOPOCTh Tejla IPY HEPaBHOMEPHOM JIBH>KCHUH
8.5 Yckopenue. PaBHOycKOpeHHOE MPSIMOJIMHEMHOE ABHKCHUE
8.6 CeobonHoe nagenue. OnbiThl [anunes
PaBHOMepHOE nBHXEHUE 10 OKpyxHOCTH. llepnox m dacrora
8.7 obOpamenus. JluHeliHas W yrioBas ckopocTd. LleHTpocTpemurensHOE
YCKOpEHHUE
8.8 Ilepssiit 3akoH HptoToHa
8.9 Bropoti 3axon Herotona
8.10 Tpernii 3axkoH HeroToHa
8.11 [IpuHIUT CYynepIIO3UIINN CHI
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHHs: CWJIa TPEHHUS CKOJBKEHHUsS, CHJIa TPEHUS TOKOS,
' JIPYTHE BUJIbI TPSHUS
8.14 Cuna TsKECTH W 3aKOH BCEMHPHOTO TSTOTEHHs. Y CKOpeHHe
8 ' CBOOOIHOTO Ta/ICHUS
8.15 Jsmxenne ianetr Bokpyr Comnima. [lepBas kocMmudeckass CKOPOCTb.
' HeBecoMoCThb 1 Tieperpys3ku
8.16 PaBHOBecue MaTepraabHOI TOUKU. AOGCOIIOTHO TBEPIOE TEIO
8.17 PaBHOBecue TBEpPAOro Telna ¢ 3aKPEIUIEHHOW OCHIO BpalllCHUS.
' MowmenT cuibl. LeHTp TsixecTu
8.18 Nmnynec Tena. U3menenune umiyibca. IMIyabC CUITbI
8.19 3aKOH COXPaHEHUS UMITYJIbCa
8.20 PeakTuBHOE IBIKEHNE
8.21 Mexanundeckast paboTa ¥ MOIITHOCTh
8.22 Pabora cun TspKecTH, ynpyroctd, TpeHus. CBsi3b 3HEPTUU U pabOTHI
8.23 [ToTenmumanbHas SHEPTHS TeJa, TOTHATOTO HaJl TOBEPXHOCTHIO 3eMITH
8.24 [loTenmanbHas YHEPTHSI CKATOM MPYKUHBI
8.25 Kunerndeckas sHeprus. Teopema 0 KHHETHYECKOW YHEPTUN
8.26 3aKoH cOXpaHeHHs MEXaHHIECKOI dYHepruu
[IpakTrueckue pabOTHI:
Omnpenenenne cpeaHeil CKOPOCTH CKOMBXKEHHUS OpyCcKa WA JBUKCHUS
8.27 HIapHKa 10 HaKJIOHHOH miockocTu. OnpeneneHue yCKOpeHHsl Tena nmpu

PaBHOYCKOPEHHOM JBIKEHUH 110 HAKIIOHHOH TTOCKOCTH.
UccnepoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM
JIBIDKEHUH 0e3 Havya bHON CKOPOCTH.




[IpoBepka THIIOTE3BI: €CIM TNPH PABHOYCKOPCHHOM JIBIXKCHHH 0e€3
HAYaJIbHOW CKOPOCTH ITyTH OTHOCSATCS KaK psifi HCUETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJTMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKCHUS OT CHIIBI
HOpMaJIbHOTO  naBiieHWs. OmpeneneHne Kodpduimenta TpeHUS
ckonbkeHus. Ompenenenue KECTKOCTH MpyxuHBL OmpeneicHue
paboOTBl CWJIBI TPSHHS TPH PABHOMEPHOM JIBIDKCHHUM TENa IO
TOPHU3OHTATRHON  moBepxHOCTH. OmpemencHue  pabOTHI  CHIBI
YOPYTOCTH TPU MOJABEME Ipy3a C HUCIOJb30BAHUEM HETOJBHKHOTO H
TTOJIBIYKHOTO OJIOKOB

dusnueckue SBICHUS B Opupoac: MPUIWBBI W OTIMWBBI, ABHXXCHHC

8.28 mwraneT CONHEYHOH CHCTEMBI, pPEakTUBHOE MBIKEHHE  KHBBIX
OpraHu3MOB
8.29 TexHuueckue yCTpONCTBA: CIMAOMETpP, JATYUKUA  MOJIOKEHHUS,

PacCTOSIHUS U yCKOPEHUs, PAKEThI

MEXAHUWYECKHUE KOJIEBAHNW A 1 BOJIHBI

KonebartensHoe nBmkeHrne. OCHOBHBIE XapaKTEPUCTHKU KOJeOaHUM:

91 HEPHO/I, YaCTOTa, aMILIUTY/1a
9.2 MareMaTHyeCcKUid U IPYXKUHHBIM MasTHUKU. I[IpeBpainieHune 3Hepruu
' U KOJIE0ATEILHOM JIBUKEHHUH
9.3 3aryxaromue konebanus. BeiHyxIeHHbIe KoneOaHus. Pezonanc
Mexannueckue BoiHBL CBOWCTBa MEXaHMYECKUX BOJH. [IpomonsHbie
94 U TIoNiepeyHble BOJIHBI. JJIMHA BOJIHBI M CKOPOCTh €€ PacpOCTPaHEHHUS.
MexaHu4ecKkue BOJIHBI B TBEPIOM TelIe, CEHCMUYECKUE BOJIHBI
9.5 3Byk. ['poMkocTh 1 BeIcOTa 3ByKa. OTpaskeHHe 3ByKa
9.6 WudpasByk u yabTpa3ByK
[MpakTudeckue paboOTH:
9 Onpenenenre YacTOThl W TepHOJa KOJeOaHHH MaTeMaTH4ecKOoro
MasITHUKA.
OnpeesieHre YacTOTHI U IEPHO/Ia KoJieOaHUH TIPYKMHHOTO MasiTHUKA
9.7 HccnenoBanne 3aBUCHMOCTH II€PHOAA KOJICOAHWH IMOIBEHIEHHOIO K
' HUTH TIpy3a OT AJNWHBI HUTU. VccinenmoBaHWe 3aBHCHMOCTH NEpHOIA
KojeOaHWil MpY>KWHHOTO MasfTHHUKAa OT Macchl Tpy3a. lIpoBepka
HE3aBUCUMOCTH IIepHOAa KoneOaHui Tpy3a, MOABEIIEHHOTO K HUTH, OT
Macchbl TIpy3a M JKECTKOCTH MNpYyXUHBL. HM3MepeHue yckopeHUs
CBOOOHOTO MaZCHUS
9.8 ®usnyecke SBICHHUA B NMPHUPOJE: BOCIPHUITHE 3BYKOB YXHUBOTHBIMH,
' 3eMJIETPACEHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 3X0
9.9 TexHHYeckre YCTpOMICTBA: 3XOJOT, HCIOJIb30BaHHME YJIbTpa3Byka B
' OBITY M TEXHHKE
SJIEKTPOMAT'HUTHOE ITOJIE U 3JIEKTPOMATI'HUTHBIE BOJIHBI
101 DJIEKTPOMArHUTHOE TIOJIe. OJIEKTPOMAarHWTHBIE BOJHBEL. CBOMCTBA
10 ' JIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 31eKTpOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHas npupoaa cBera. CkopocTb cBeTa. BonHOBEIE




CBOICTBa CBETa
[IpakTudeckue pabOTHI:
104 W3ydeHue CBOMCTB 3JCKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOUIBLHOTO
tenedoHa
105 Ouspueckre SABICHUS B TPHUPOAC: OHOJOTHYECKOE ACHCTBHE
' BUAMMOTO, YIbTPa(HOIETOBOTO M PEHTITEHOBCKOTO U3TY4YCHHUIH
106 TexHUUECKHE YCTPOWCTBA: HMCIOJIB30BAHUE BICKTPOMATHUTHBIX BOJIH
' TSI COTOBO# CBSI3H
CBETOBBIE ABJIEHUA
111 JlyueBas mogens cBeTa. IcTOUHHKY cBeTa
11.2 [IpsiMmonuHEHOE pacIpoCTpaHEHUE CBETa
11.3 Otpaxxenue cBera. [Imockoe 3epkaio. 3aKOH OTPaKEHUS CBETa
114 [Ipenomnenue cBeta. 3akoH npesnomiieHus csera. [lonHoe BHyTpeHHEE
' OTpa)kKEHHE CBETA
115 Jlunaza. Xox aydeii B TuH3E
11.6 OnTrueckas cuctema oToanmapaTa, MUKPOCKOIIA B TEIECKOIa
11.7 I'ma3 kak onTryeckas cucreMa. biM30pykocTh U JaTbHO30PKOCTh
118 Pasnoxxenue Oemoro ceera B crektp. OmbeiThl HetoroHa. Crioxenne
' CIIEKTpalbHBIX LIBETOB. Jlucnepcus cBera
[IpaxTrueckne paboTHI:
HccnenoBanre 3aBUCIMOCTH yTJIa OTPaKEHHSI CBETOBOTO JIyda OT
11 yIiia najieHus.
W3yyeHne XapaKTepHCTHUK HM300paKEHUs MpeaMeTa B TUIOCKOM
3epKae.
HccnenoBanne 3aBUCUMOCTH YTJIa MPETOMIICHUSI CBETOBOTO JTy4a
11.9 OT yTJja MaJeHys Ha TPAaHULE «BO3IYX — CTEKIION.
[Tony4enue n3o0pa>keHUi C MOMOILBIO COOUPAIOLIEH JINH3BI.
Onpenenenne (QOKYCHOTO pPACCTOSHUSI M ONTHUYECKOW CHIIBI
coOuparomei JTNH3bI.
OnbITH IO Pa3I0KEHUIO OEJIOr0 CBETA B CIIEKTP.
ONBITEI IO BOCTIPUATHIO I[BETA MPEAMETOB NIPH MX HAOIIOICHUH
Yyepe3 BETOBbIC (QUIBTPEI
Odusnueckue sBieHUs B npupoje: 3armenus Connua u JlyHbI, 1BeTa
11.10 TEJ, ONTUYECKWe sBiieHHsS B arMmocdepe (mBeT Heba, pedpaximys,
paayra, MHpPax)
11.11 TexHUUecKHe  YCTPOMCTBA:  OYKH, TepHcKom,  QoToanmapar,
' ONTUYECKUE CBETOBOIBI
KBAHTOBBIE SABJIEHUA
121 OnbiTel Pezepdopna m mimanerapHas mMofens atoma. Mojenb aroma
' Bopa
12 122 Ucnyckanue u morsoieHue cBera aroMoM. KBaHTel. JIuHeidaThie
' CIIEKTPBI
12.3 PanuoaktuBHOCTE. Asb(a, OeTa- 1 raMMa-u3TyIeHUs
12.4 Crpoenne aroMHoro simpa. HykioHHass Mozens aTOMHOIO sipa.




H3oTonsl

125 PannoaktuBHbIe MpeBparienus. [lepuon nomaypacnaga aTOMHBIX sep
126 SlnepHble peakuuu. 3aKOHBI COXpPAHEHMs 3apsiIOBOTO W MacCOBOTO
' qucen
12.7 OHeprus CBA3M aTOMHBIX siiep. CBsI3b Macchl M SHEPTUU
128 Peakunn cunreza u nenenus anep. Mcrounuku sneprun ConHua u
' 3BE3]
12,9 Snepnass sHepretuka. JlelicTBUE paiMOAKTHBHBIX W3JIyYEHHH Ha
' JKUBBIE OpTaHU3MBbI
[IpakTudeckue pabOTHI:
HabnroneHue CIIONIHBIX ¥ JIMHEHYATHIX CIIEKTPOB M3IIyYCHHSI.
12.10 HccrnenoBanne TPEeKOB: M3MEPEHHE YHEPTHH YACTHUIIBIIIO TOPMO3HOMY
nyTH (1o ¢pororpadusm).
W3mepeHnne paguoakTUBHOTO (oHA
duzndeckue SBICHUS B IPUPOJE: €CTECTBEHHBIN paJIHOaKTUBHBINA (HOH,
1211 KOCMHYECKHE  JIy4H, pPaAUOaKTUBHOE  HU3JIYyYE€HHE  IPHUPOIHBIX
' MHHEPAJIOB, JEHCTBUE PAJUOAKTUBHBIX W3IYyYEHUH HA OpraHusm
YeNoBeKa
12.12 TexHu4ecKkue yCTpONCTBA: CIEKTPOCKOI, HHAUBUAYAIbHBINA T03UMETP,

kamepa BuiibcoHa



INPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJBHOM ITPOT'PAMMbBI OCHOBHOI'O OBIIEI'O

OBPA3OBAHMUA

Kon
NpoBePsIEMOro
TpeOoOBaHMS

I[IpoBepsiemble TpeOOBaHMS K MPEIMETHBIM pe3y/ibTaTaM 02a30BOr0 YPOBHSI
OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO 00IIEro
oOpa3zoBanus Ha ocHOBe DPI'OC

[Tonumanue ponu GU3UKU B HAYYHOH KapTHHE MUpPA; CPOPMHUPOBAHHOCTH 0a30BBIX
NpPEACTaBICHU O 3aKOHOMEPHOH CBSI3M U MO3HABAEMOCTH SIBJICHUH MPHUPOABI, O
PO dKCIIeprMeHTa B (GU3MKe, 0 cucTeMooOpa3yromeil poian (GU3UKH B Pa3BHTHU
C€CTCCTBCHHBLIX HAaYK, TCXHUKU U TGXHOJ'IOI‘I/II\/'I, 06 3BOJIFOIIMHN (I)I/I3I/I‘ICCKI/IX 3HAaHUM U
UX POJIH B LIEIOCTHOW €CTECTBEHHOHAYYHOH KapTUHE MUPA, O BKIIAJE POCCUKCKUX U
3apyOexXHBIX YYEHBIX-QU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE IIPOIECCOB
OKpYKaIOILIETO MUPA, PA3BUTHE TEXHUKHU U TEXHOJIOTHUMA

3HaHus O BHJaX MaTepud (BEIIECTBO W TOJ€), O JBWKEHHH KaK CIocoOe
CYLIECTBOBAaHUS MaTepuH, 00 aTOMHO-MOJICKYJISIPHOH TEOPUHU CTPOCHHUS BEILECTBA, O
(u3nMvecKkol  CYIMIHOCTHM  SBJICHHH  MPHUPOABl  (MEXaHMYECKHX, TEIUIOBBIX,
3JIEKTPOMArHUTHBIX M KBAaHTOBBIX); YMEHHE pa3iuyaTh SIBJICHHS 110 ONMHMCAHHUIO HX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPHPYIOLUIMX JaHHOE
(uznveckoe sBJICHUE; YMEHHE PACIO3HABATh MPOSBICHUE M3YUYEHHBIX (PU3NUECKUX
SBJICHUH B OKPY’KaIOIIEM MHPE, BBIIEISS UX CYLECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Brnanenne ocHoBaMM NMOHATHIHOrO ammapaTta ¥ CUMBOJMYECKOTO S3bIKa (U3UKH U
UCTIOJIb30BaHUE WX U pelleHds1 y4eOHBIX 3a/ady; YMEHHE XapaKTepH30BaThb
CBOWCTBaA Tel, (PU3UUECKHUE SIBJICHUS M MPOIECCHI, UCIONb3ys (hyHIaMEeHTabHbIE H
SMIIUPUYECKHUE 3aKOHBI

YMeHue ONUCHIBATh U3YUYCHHBIC CBOWCTBA Tel M (PU3MUYECKHE SBICHHUS, UCTIONb3YS
(hu3rUeCKre BEIIMIMHBI

Brnanenne ocHOBaMH METOJIOB HAyYHOTO TO3HAHMS C YYETOM COOJIOJICHUST MPaBUII
Oe3omacHoro Tpyna: HabmoaeHue GU3NIEeCKuX SABJICHUI:

YMEHHE CaMOCTOSTENIbHO COOMpPATh SKCHEPUMEHTAIBHYIO YCTAaHOBKY M3 JAHHOTO
Habopa 00OpYAOBaHHS 10 MHCTPYKIMU, ONMUCHIBATH XOJI ONBITA M 3alUCHIBATH €T0
pe3ynbTaThl, HOpMYIMPOBATH BHIBOBI;

NpOBEJIEHHE TIPSMBIX M KOCBEHHBIX H3MEPEHHMH (QH3MUYECKMX BEJIHUYMH: yMEHHE
IUIAHUPOBAaTh  M3MEPEHMs, CaMOCTOSITENbHO COOMpaTh  JKCIEPUMEHTAIBHYIO
YCTAaHOBKY 110 HWHCTPYKLMWH, BBIUMCISATH 3HAYEHHWE BEJIWYMHBI U aHAIU3HPOBATH
MOJTlydeHHbIE PE3yJbTaTbl C Y4YETOM 3aJaHHOW MOTPEIIHOCTH PEe3yIbTaTOB
WU3MEpEHNH;

MIPOBEJICHNE HECIOXKHBIX OKCIEPUMEHTANBHBIX WCCIEIOBAHNN; CaMOCTOATEIHHO
coOMpaTh OSKCHEPUMEHTAILHYI0 YCTaHOBKY U TIPOBOJUTH HKCCIIEJOBaHHE IO
MHCTPYKUUH, TPEICTABIATh IONYyYCHHbIE 3aBUCHMOCTH (DM3NYECKHUX BEIMYMH B
BUIe Tabmum u TpaduKoB, YUUTHIBATH IOTPENIHOCTH, JeNaTh BBIBOJIBI IO
pe3ysibTaTaM HCCIIeIOBaHUsA

ITonumanue XapakTepHBIX CBONCTB (DM3MUYECKUX MOJIENCH (MarepuaabHas TOYKa,
a0COIOTHO TBEPIOE TENO, MOJACIU CTPOCHHS Ta30B, XHUAKOCTSH M TBEPIBIX TEII,
IJIaHETapHass MOJENbh aTroMa, HYKJIOHHAs MOJEIb aTOMHOTO sApa) W yMCHHE
MPUMEHSTH UX JJIs1 O0BSICHEHUS (PU3NICCKUX TPOIIECCOB
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YMeHue OOBACHATh (PM3MYECKUE TPOIECCHI M CBOMCTBA TEI, B TOM YHCJIC W B
KOHTEKCTE€ CHUTyallMii MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, B YACTHOCTH,
BBEIBIISATH TIPUYUHHO-CIICJICTBEHHBIC CBSI3M W CTPOUTH OOBSICHEHHE C OTOpPOH Ha
W3YYCHHBIC CBOWCTBA (DU3MUECKUX SBICHUMA, PU3NICSCKHUE 3aKOHBI, 3aKOHOMEPHOCTH
1 MOJIETIU

YMenue pemats pacuéTable 3aqaun (Ha 0aze 2 — 3 ypaBHEHHH ), UCTIONB3ys 3aKOHBI
U (QOpMYyJBl, CBS3BIBAIOIIME (PU3UYCCKHE BEIMYUHBI, B YaCTHOCTH, 3aIUCHIBATh
KpaTKOE YCIIOBUC 3a/1ayM, BBISBJISATH HEJOCTAIONINE JaHHBIC, BHIOMPATh 3aKOHBI U
bopMyIbl, HEOOXOMMBIC JJIsI €€ pellieHHs, HCIOIb30BaTh CIPAaBOYHBIC JIAHHBIC,
MPOBOJUTh Pacy€éThl W OIECHUBATh PEATUCTUYHOCTh TIOJIYYCHHOTO 3HAUYCHUS
(bu3nUecKol BETMYUHBI; YMEHUE ONPEEIATh Pa3MEPHOCTh (PH3MUYECKOI BEINIHHBI,
MOJYYCHHOM MPH PEHICHUH 3a]1a41

VYMeHHe XapaKTepH30BaTh MPUHLUIBI JEUCTBUS TEXHUYECKUX YCTPOHCTB, B TOM
YHCIe OBITOBBIX HpI/I60pOB, 1 MMPOMBIIIIJICHHBIX TCXHOJOTUYCCKUX ITPOLCCCOB 110 UX
OIMCAHMIO, UCIIONb3Ysl 3HAHUS O CBOMCTBAaX (PU3MUYECKUX ABICHUN U HEOOXOIUMBIE
¢du3nuecKue 3aKOHOMEPHOCTH

YMeHue ucnojb30BaTh 3HAHUS O (1)I/I3I/I‘IGCKI/IX SABJICHUSAX B HOBCCI[HGBHOﬁ KHN3HU
Uil oOecrieueHus: 0e30MacHOCTH MpU OOpalleHUH ¢ OBITOBBIMH TMPHOOpPAMHU H
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHS 3[0pOBbS U COOJIOJCHHS HOPM
9KOJIOTUYECKOTO TIOBECHUS B OKPYXKAIOIICH cpele; MOHUMaHUEe HEO0OXOIUMOCTH
IPUMCHEHUSI  JOCTIDKCHHH  (DU3MKM ¥ TEXHOJOTMH Ul PalMOHAJIBHOTO
HPUPOIOTIONB30BAHHS

OnbIT moucKa, NpeoOpa3oBaHUsl W TPEICTaBICHUS HHGPOpMaLUU (HU3NIECKOTO
COJIepKaHus ¢ UCIOJIb30BaHHEM HH(OPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHIA;
YMEHHE OLEHMBATh JIOCTOBEPHOCTh MOJY4Y€HHOH HH(OpMAlMW Ha OCHOBE
MMEIOIINXCS 3HAHUN U JTOTIOJHUTEIHHBIX MCTOYHHUKOB; YMEHHE HCIIONb30BaTh MPHU
BBIMIOJIHEHUN Y4YeOHBIX 33/IaHUi HayYHO-TIOMYJSAPHYIO JIMTEpaTypy (hU3NYecKOro
COJICp)KaHus, CIPAaBOYHBIE MaTepHaibl, pecypcsl ceth IHTepHer; BraneHue
0a30BBIMU HAaBBIKAMH NIPe0Opa3oBaHusl HHQOPMAIMK U3 OTHOW 3HAKOBOM CUCTEMBI B
IpYyTyl0; YMEHHE CO3/1aBaThb COOCTBEHHBbIE NMHCHMEHHBIE M YCTHBIE COOOILEHHS Ha
OCHOBE MH(QOPMAIH U3 HECKOJIILKUX UCTOYHUKOB



INEPEYEHbD 2JIEMEHTOB COJAEPKAHMUSA, IPOBEPSAEMBIX HA OI'D 11O ®PU3UKE

K IIpoBepsieMblii 3J1eMeHT coAepKAHUS
ox

1 MEXAHUWYECKUE SABJIEHUA

Mexanndeckoe nIBIKEeHHE. MarepuanpHas Touka. Cucrema otrcu€ra. OTHOCHTEIHLHOCTH
JBKEHUS

11

PaBHOMepHOE M HepaBHOMepHOe JBKeHHE. CpemHsast ckopocTb. DopMysa it BHIYMCIEHUS
1.2 cpenneii ckopoctu: V = S/t

PaBHOMepHOE mnpsMoNMHEHOE IBHXKEHHE. 3aBUCUMOCTh KOOPIMHATHI Tejla OT BPEMEHHU B
Cllyyae PaBHOMEPHOTO MPSIMOJIMHEHHOTO IBHKCHUS:

13 (1) =x,+vt

I'paduky 3aBUCUMOCTH OT BpEMEHH IS MPOEKIUH CKOPOCTH, MPOEKIMH NepeMEeIIeHus, MyTH,
KOOPJMHATHI IPU PABHOMEPHOM IPSIMOJIMHENHOM JIBUKEHUU

3aBUCUMOCTh KOOPAMHATHI Teja OT BPEMEHHU B Cllyyae PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JBKEHUS:

(] [

Sl(f) =vg, =i+ =

@opMyJIbl Il IPOEKIHUH NEPEMEIIEHUS, NPOEKIMH CKOPOCTH M INPOECKLIUU YCKOPEHUS IIpU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKECHHU:

2
14 — r
s.(D=vy t+a, - —.
2
U.\'(f) =gy T4, £,
a.(f)=cast,
22,
Uz Djy =40,5,
I'padukn 3aBUCUMOCTH OT BPEMEHH IJIsl TPOEKIUU YCKOPEHUsI, TIPOEKLIUH CKOPOCTH, TPOEKIIUU
HepeMeNIeHH s, KOOPIMHATHI IPU PABHOYCKOPEHHOM NPSAMOJIMHEHHOM JIBUKEHUN
CBobOonnoe mnajgenue. PopMylbl, ONMCBHIBAIOIIME CBOOOIHOE MaJEHUE Tela 0 BEPTHKAIU
15 (OBMKEHME Tena BHU3 MM BBEPX OTHOCUTENBHO MOBEpPXHOCTH 3emin). I'paduku 3aBucumMocTu

OT BPEMCHU JIA NPOCKUIHUU YCKOPCHHs, MPOCKIMKU CKOPOCTU U KOOPAMWHATHI ITPU CBO6OJIHOM
naacHu Tejia 1o BEPTUKAIIN
CKOpOCTL PaBHOMCECPHOI'O ABUKCHHS TCJIA 10 OKPYIKHOCTH. HaHpaBJ’IeHI/IC CKOpOCTH.
dopmysia Tt BRIYUCICHHUS CKOPOCTH YePe3 PAIUyC OKPY)KHOCTH U TIEPUOJT OOPAIICHHMS:

_2mR

T

16 HeHTpOCTpCMI/ITGJ'IBHOC YCKOpCHUE. HaHpaBJ’IeHI/IC HOCHTPOCTPECMUTCIIBHOI'O  YCKOPCHUA.
®opmyiia 15l BBIYUCIECHNS YCKOPEHMUS:

2
b
“"R




(DOI)MYJ'Ia, CBsA3bIBAroniasa rnepruog 1 4aCTtoTy 06pameHI/m:

ve L
T

1.7

Macca. II1oTHOCTB BellleCTBRA. dDopMyna JUISL BBIYUCJICHUSA IITIOTHOCTH:

_m
v

1.8
1.9

1.10

Cuna — BekTopHas pusudeckas BeiauunHa. CII0KEHUE CHIT
SIBnenue unepuuu. Ilepselii 3akoH HeroToHa

Bropoii 3akoH HeroToHa:
F=m-4a

CoHanpaBlIeHHOCTh BEKTOPA YCKOPEHUSI TeJla M BEKTOPa CHJIBI, ICHCTBYIOIICH Ha TEJIO

1.11

1.12

B3aunmopeiicteue tein. Tperuit 3akon HeroToHa:

Fy y=-F_,

TpeHI/Ie IOKOA U TPEHUC CKOJIBKCHHA. CDopMyna IJId BBIYUCJICHHUA MOAYJA CHJIbBI TPCHUA
CKOJIBXKCHU A

Fm:p-;‘ﬁf

1.13

1.14

Hedopmanus tena. Yopyrue u Heynpyrue nedopmanuu. 3akoH ynpyrod aedpopmannu (3aKoH
I'yka):

F=Ik-Al

BCCMI/IpHOC TATOTEHHE. 3aKOH BCEMHPHOT'O TATOTCHUA:

m, -m,
F=G L1 _2

R:
Cuna TspKecTd. Y CKOpeHHe CBOOOIHOTO Na/IeHHS.

dopmyna I BEIYUCICHHUS CHJIBI TSHKECTH BOJIM3K TIOBepXHOCTH 3emiu: F = mg.
JBmxenne mianeT Bokpyr Connna. [lepBas kocMudeckas ckopocTs. HeBecomocTs u

Meperpy3Ku

1.15

Nwmmynse Tena — BekTopHas pU3nvecKast BeIUYHHA.
pP=mi

I/IMHy.]'II:C cucTeMbl Tell. I3MeHeHue HUMITYJIbCA. I/IMHYJ'ILC CHIJIBI

1.16

3aKoH COXpaHCHUS UMITYJIbCa IJIA 3aMKHYTOI>’I CHCTCMBEI TCII:




1.17

1.18

D=+, U, =const
PeakTuBHOE ABIDKEHIE

Mexanndeckas paborta. @opmyra JUIst BRIYACICHUS PaOOTHI CHJIBL:

A=Fsooso

MexaHn4ecKkast MOIITHOCTD:

n=2
I

KuneTnueckas 1 IoTeHIIUAIbHAS SHEprus. d)opMyna JIUIS BEIYUCIICHUS KHHETHYSCKOM OHEPTUU:

2

g -
T

Teopema o kuHeTndeckoi sHeprun. @opmyna sl BEIUUCICHUS TOTEHIUAIBHOM SHEPTUU Tena,

MOHSTOTO

Haj 3eMéit:

E,= mgh

1.19

1.20

Mexanndeckas OHEprus:
E=E;+E,

3aKOH COXpaHEHUs! MeXaHHuecKoil aHeprun. @opmysa sl 3aKOHA COXPaHEHUS] MEXaHHMYECKOM
SHEPTUU B OTCYTCTBHE CHJI TpeHus: E = const.
IIpeBpalieHre MEXaHUYECKOM SHEPTUH IIPU HAIIMUUU CHIIBI TPEHHUS.

ITpocThie MEXaHU3MBI. «30JI0TOE TIPABUIIO» MEXAHUKH.
Peruar. MomenT cumbl: M - Fl.
YcnoBre paBHOBECHS phlyara:

M +M, +..=0
[onBmwxHbI 1 HemoABWKHBINA 0510KU. KI1J] mpocThIX MeXaHU3MOB,

n= Anonesnas
Aaarpaqecam "

1.21

JlaBneHue TBEpAOrO TENA.
dopmyna 11 BEIYUCICHUS TaBICHUS TBEPIOTO Teja:

_F
pP==-
JaBnenue ra3a. AtmochepHoe naBieHHE.
lunpocraTryueckoe JaBieHUE BHYTPH KHUIKOCTH.
dopmyrna yIsi BRIYUCICHHS JaBJICHUS BHYTPH XKUJIKOCTH:




p=pgh+p_,

1.22

3axoH [lackans. ['unpaBnnueckuii mpecc

1.23

1.24

1.25

3aKoH ApXI/IMGI[a. qDopMyna AJIs1 OIIPEACIICHUA BBITAJIKUBAIOIICH CHJIBI, HCﬁCTBymHIeﬁ Ha T€J0,
HOpr)KéHHOC B )KUJKOCTh HJIM I'a3:

Fam =PEV

VYcnopue mnapanus tena. [lnapanue CyAOB U BO3AYyXOIIJIaBaHUC

Mexanndyeckne konebaHus. AMIUTUTYIa, TepHOJ M dactora Konebanmil. Dopmyrna,
CBSI3BIBAIOLIAs YACTOTY M MEPHO KOJICOAHUIA:

vol
T

MaremaTryeckuil ¥ TPYKUHHBI MasTHUKH. [IpeBpailieHre 3HEpPruM NpU KoJeOaTeTbHOM
JBUKEHUU

1.26

3aryxaromue konebanus. BeinyxaeHnbie konebanus. Pezonanc

1.27

MexaHUyecKre BOJHBI. HpOILOJILHLIe U TOICPCUYHLIC BOJIHBI. I[HI/IHH BOJIHBI U CKOPOCTH
pacnpocTpaHeHHs BOJIHBI:

h=v-T

1.28

1.29

3Byk. I'pomkocTs u BBICOTa 3ByKa. OTpakeHHWE 3BYKOBOW BOJHBI Ha TPaHUIIE JIBYX Cpel.
Wudpas3Byk u yneTpa3Byk

Tpaxmuueckue pabomoi

M3mepenne cpenHel IUIOTHOCTH BEIISCTBA; apXHMEIOBON CHIIBI, KECTKOCTH TIPYKUHBI,
KO3 (UIMeHTa TPEHUS CKOJNBXKEHHWs; PaOOThl CUJIBl TPEHUS, CWIBl YIOPYTOCTH, CpemHei
CKOpPOCTH JBIKEHHUSI OpyCKa 10 HaKJIOHHOW TUIOCKOCTH; YCKOpEHHUsl OpyCKa IpH JBIKEHUH 10
HaKJIOHHOM TIJIOCKOCTH; YaCTOTHI M MEpHOJia KoJieOaHUT MaTeMaTUYECKOTO MAasTHUKA; 9aCTOTHI
¥ Tiepuojia KoJieOaHWH TPYKWHHOTO MAasTHHKA, MOMEHTa CHIIBI, JEWCTBYIOIIErO Ha phIYar;
pabOThI CHITBI YIIPYTOCTH TIPH MOIbEME I'Py3a ¢ TIOMOIIBIO HEMOIBUKHOTO 0JIOKa; PA0OThI CHJIBI
YIPYTOCTH NP TMOIBEME TPY3a C IIOMOIIBIO TTOJIBIKHOTO OJIOKA.

HccnenoBanne 3aBUCUMOCTH apXHUMEIOBON CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Teina U OT
IJIOTHOCTH JKUJIKOCTH; HE3aBUCHMOCTH BBITAIKHUBAIONICH CHJIBI OT MacChl TeJla; CHIIBI TPECHHS
CKOJBXEHHUSI OT CHJIBl HOPMAJIbHOTO JAaBJIEHUSA U OT POJia MOBEPXHOCTH; CHIIbI YIPYTOCTH,
BO3HHUKAIOIICH B MPYXKUHE, OT CTENeHH JehopMalliy MPYXHHbBI; YCKOPEHUs Opycka OT yrja
HAaKJIOHA HAIPaBJIAIONIEH; Iepro/a (1acToThl) KOJCOaHM HUTSHOTO MasTHUKA OT JUTHHBI HUTH;
neproAa KojeOaHWil MNPYKUHHOTO MAasSTHHKAa OT MacChl TIpy3a U JKECTKOCTH MPYKHHBI;
WCCTIEOBAaHNE HE3aBUCHUMOCTH Tepruoaa KoieOaHWH HHUTSHOTO MasTHHKA OT MacChl Tpy3a.
[IpoBepka ycnoBusi paBHOBECHSI phluara

1.30

Qusuueckue a61enus 8 npupooe: TPUMEPHI IBUKEHUS ¢ PA3IUYHBIMU CKOPOCTSMH B KHBOH 1
HEXHUBOW TNPUPOAE, NEHCTBHE CHJIBI TPEHUS B NPUPOAE M TEXHHMKE, NMPWIMBBEI U OTJIMBHI,
nBIkeHue tiaHeT COoJIHEUYHON CHCTEMbl, pEaKTUBHOE ABMXKCHUE JKUBBIX OPraHU3MOB, PhIYari B
TeJle 4eJOBeKa, BIHMSHUE aTMOC(EpHOrO MAaBJICHWS Ha JKUBOW OpraHU3M, IUIaBaHHE PEHIO,
BOCIIPUATHE 3BYKOB KUBOTHBIMH, 36MJIETPSCCHHE, CEIICMUYECKHE BOJIHBI, IlyHAMH, 3X0

131

Texuuueckue ycmpoticmeéda: CUHIIOMETP, NATYUKH TOJOKEHUS, PACCTOSHUA M YCKOPEHHA,
JTUHAMOMETP, TOIIUITHUKH, PAKEThI, PbIUar, MOIBHKHBIA W HEMOJIBHKHBIA OJIOKY, HAKJIOHHAS




IJIOCKOCTbh, IPOCTHIE MEXaHU3MEI B OBITY, COOOIIAIOINIUECS COCYBI, yCTPOWCTBO BOJIOIPOBO/IA,
THIPABIMYECKUIN TIpecc, MaHOMETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp,
9XO0JIOT, HCMIOJIF30BAaHUE YIIbTPa3ByKa B OBITY M TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIC TOJOXKEHHUSI MOJEKYJIIPHO-KMHETHYECKOH TEOpUH CTPOEHHs BemiectBa. Mozenu
2.1  TBEpHOTO, KMAKOTO M ra3000pa3HOTO COCTOSHUM BemecTBa. Kpucramnudyeckue u amopdHbie
Tena
99 JBwxkenne uactul BemecTBa. CBsi3b CKOPOCTH JABWXXEHHS YAacCTHL C TEMIIEPaTypoH.
' BpoynoBckoe naBmxenne, mudys3us
2.3 CMayrBaHKME U KAIIWLISPHBIC SBJICHHUS
24 TerutoBoe pacmupeHue u cxxaTue
25 TemtoBoe paBHOBecHe
2.6 Brytpennss sneprus. PaboTa u Temmonepenaya Kak CriocoObI N3MEHEHUS BHYTPEHHEH SHEPTUU
2.7 = Bwupapl Temionepenayy: TEIIONPOBOIHOCTh, KOHBEKLIUS, U3TyYCHHUE
Harpesanue u oxnaxxaenue ten. KomndecTBo TEIOTHL. Y IenbHas TEINIOEMKOCTB!
2.8
O=cm(t,—1)
3aKOH COXpaHEHHsI PHEPTUH B TEIJIOBBIX Mpolieccax. Y paBHEHUE TEIIOBOro OanaHca:
2.9 Ql +Q2 +---:0
510 Ucnapenne u xoHAeHcanus. l3MeHeHMe BHYTPEHHEH SHEPrMH B IPOLECCE HCHAPEHUS H
' KoHJeHcanun. Kunenne »)uaKocTy. Y aenbHas Teriora napoodpaszosanus: L = Q/m
2.11 | BuaxHOCTb BO31yXa
IInaBnenne u Kpucraumsauus. 3MeHeHue BHYTPEHHEH DSHEPrud IpU IUIABJIEHUU U
KpUCTaTM3ANNK. Y AebHas TeTUIOTa TUIABJICHUS:
2.12 Q
A==
m
2.13 | BHyTpeHHsIs SHEprHs CrOpaHKs TOIUTHBA. Y AebHasl TeIUIOTa CropaHus Tommsa: g = Q/m
2.14  Tlpuniuns! pabotsl TerwioBbix aeurareneii. KI1/[ TermmoBoro apurarens
Ipakxmuueckue pabomul
Wsmepenune ynenbHOW TEMIOEMKOCTH METAJUIMYECKOTO LWIMHAPA; KOJIMYECTBA TEIUIOTHI,
MOJYYEHHOT'0 BOJIOW KOMHATHOW TeMIlepaTypbl (UKCHPOBAHHON Macchl, B KOTOPYIO OIYIIEH
2 15 HaI‘peTLII\/’I MWIMHAP, KOJIHWYECTBA TCIUIOTBI, OTAAHHOI'O HAarpe€TbiM MMUWIMHAPOM, IIOCJC
' OIyCKaHUSI €ro B BOAY KOMHATHOH TEMIIEpaTypbl; OTHOCHUTENBHOH BIAXXHOCTH BO3IYXa;
VAENBHOW TEIUIOTHl IUIaBICHUs Jbja. MccnemoBaHue W3MEHEHUs] TEMIIEpaTypbl BOJBI TPU
Pa3NUYHBIX YCIOBHUSAX; SIBICHHS TEIUIOOOMEHA IPH CMEIIMBAHUM XOJOAHON M Tropsdel BOABI;
npoliecca HCIapeHust
Qusuueckue s6NeHUsE 6 Hpupooe: TOBEPXHOCTHOE HATHKEHHWE W KalWUIIPHBIE SBICHUS B
2.16 | mpupone, KpUCTaUIbI B IIpupoe, uanydenue CojHIIa, 3aMep3aHue BOIOEMOB, MOPCKHE OpHU3bI;
o0pa3zoBaHKE POCHI, TyMaHa, UHesl, CHera
Texnuueckue ycmpoticmea: KalwUISphl, TIPAMEPHl UCTIONB30BAHUS KPUCTAJIOB, XKHIKOCTHBIN
2.17 | TepMoMeTp, NAaTYMK TEMIEpaTypbl, TEPMOC, CHCTEMa OTOIUICHHS JOMOB, THIPOMETpEI,

MCUXPOMETP, ITapoBasa Typ6I/IHa, ABUTATCJIb BHYTPCHHCTO CTOpaHUs

SJIEKTPOMAT'HUTHBIE ABJIEHUA




3.1

3J'I€KTpH3aI_II/I$I TCII. I[Ba BU A DJICKTPUYCCKUX 3apAa0B

3.2  BzammogeiicTBHe 3apsbKeHHBIX Teld. 3akoH Kynona
3.3 3aKoH coxpaHEeHHs HIEKTPHUUECKOTO 3apsaa
3.4 Onextpudeckoe mone. Hampspk€HHOCTH ANEKTpUYecKoro mond. [IpuHmwm cynepro3uiun
' ANIEKTPUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocutenu snextpudeckux 3apsinoB. JleHCTBHE 3JEKTPUYECKOTO MO Ha JICKTPUYECKHUE
' 3apsapl. [IpOBOTHUKY M TUAIEKTPUKH
36 [TocTostHHBIN ANMeKTpHUECKHd TOK. JlefcTBus anekTpudeckoro Toka. Cmra Toka. Hanpsokenue.
' I=qg/t,U=A/q
37 DJeKTpUYECKOe CONMPOTUBICHHE. Y IENBbHOE SJICKTPHUECKOE COIPOTUBIICHUE:
' R =pl/S
3.8 3axon OMa 1 yyacTka snekTpudeckoit enu: | = U/R
[ocnenoBarensHOE COENMHEHUE TPOBOTHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9  IlapannensHoe coeuHEHnE NPOBOAHMKOB PABHOTO CONMPOTUBIICHHS:
U=UsI=1+I;R=23.
) - 2
CMelaHHble COeIMHEHMSI TPOBOHUKOB
3.10  PaGota u MomHOCTH 3aeKTpUdeckoro Toka. A = Ult, P = Ul
3akon Jlxoyns — Jlenna:
3.11 2
O=I"-R-i
312 OneiT Opcrtena. MarHuTHOe ToOJie NPAMOTO NPOBOJHHKA C TOKOM. JIMHMM MarHUTHOMN
' UHYKIHH
3.13  MarauTHoe 1oJie TOCTOSTHHOTO MarHuTa. B3anMoaelicTBHE MMOCTOSHHBIX MAaTHUTOB
3.14  ]leficTBHe MarHUTHOTO TIOJISI HA TIPOBOJHHUK C TOKOM
3.15 | Omnsiter @apanes. SBnenue 3neKTpoMarauTHON nHAyKumu. [Ipasuio JleHma
Ipaxmuueckue pabomut
W3Mmepenne dIeKTPHYECKOTO CONPOTHBIICHUS PE3UCTOPA; MOIIHOCTH JIIEKTPUYECKOTO TOKa;
paboTHI AIIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBHCUMOCTH CHIIBI TOKA, BO3HHMKAIOLIETO B TIPOBOJHHUKE (PE3UCTOPEI,
3.16 | nmammouka), OT HANPSHKEHUS] Ha KOHIIAX MPOBOJHHUKA; 3aBUCIMOCTH CONPOTHBIICHUS OT JUIMHBI
MIPOBOJHMKA, TUIOLIAIN €r0 IMOIEPEYHOI0 CEYCHHUS U yIeTbHOIO CONPOTUBIICHHUS.
[MpoBepka mpaBuia sl BIEKTPUUECKOTO HANPSHKCHUS TPU TMOCIIEIOBATENILHOM COCTHHEHUH
MPOBOJHHUKOB; TpaBHJa JUIS CHIIBI JJEKTPHYECKOTO TOKA IMPH IMapauleIbHOM COCTUHEHUH
MIPOBOJHHUKOB (PE3UCTOPHI U JTAMITOUKA)
Qusuueckue asienus 6 npupode: SIEKTPUIECKUE SIBICHHUS B aTMOC]epe, HIEKTPUIECTBO ) KUBBIX
3.17 | opraHu3MOB, MarHUTHOE TIOJIC 3eMITH, Jpel( MOI0COB, POJIb MArHUTHOTO TIOJIS JUTS KU3HU Ha
3emJie, NOJISIPHOE CHUSHUE
Texnuueckue ycmpoticmea: SIEKTPOCKON, aMIIEPMETP, BOJBTMETpP, peocTar, CUETYUK
3.18 | oanexTpUUECKOW IHEPTUH, HEKTPOOCBETUTENLHBIC PHOOPHI, HArPEBATEIbHBIE AIIEKTPOIPHOOPHI

(mpumepbl),  DNMEKTPUYECKHWE  MPEAOXPAHUTENH,  JAJNEKTPOMArHUT,  AJIEKTPOJIBUTATENb




MOCTOAHHOI'O TOKA, ICHCPATOP NOCTOAHHOTO TOKA

3.19 | DOmnekrpomarHuTHbIe BOIHBL [1IKana 3JeKTpOMarHUTHBIX BOJIH
3.20  Jlyuemas mozenb cBeta. [IpsiMonuHElHOE pacpoCTpaHEHUE CBETa
3.21  3akon otpaxkeHus cBeta. [I10cKoe 3epKaiio
3.22  IlpenomieHue cBera. 3aKOH MPEIOMIICHHUS CBETA
3.23  Hucmepcus cBera
3.24  Jluuza. Xonx nydeit B mua3e. DOKycHOE paccTosiHue JIMH3bI. OnTHyeckas cuia auna3el: D = 1/F
3.25  TI'ma3 kak ontudeckas cuctema. ONTHYSCKUES MPUOOPHI
IIpaxmuyeckue pabomul
Usmepenne onTudeckod CHIBI  coOHWparomiedl JHH3BI; (OKYCHOTO  PacCTOSHUS
coOuparomeil TuH3Bl (II0 CBOWCTBY paBEHCTBA Pa3MEpPOB MpeaMeTa W H300paKeHHs, KOrja
3.26 | mpeaMeT pacroyiokeH B ABOHHOM (oKyce), MoKa3aTes NpeToMICHHS CTeKIa.
HccnenoBanue CBONCTBa M300pa)KeHHS, MOJYUYEHHOTO C ITOMOIIBIO COOMPAIOIICH JTNH3BL,
U3MEHEHHS (POKYCHOTO PACCTOSIHUSI JBYX CIIOXKEHHBIX JIMH3; 3aBUCHMOCTH YIJIa TPETOMIICHHS
CBETOBOI'O JIy4ya OT yIJia aJicHHus Ha TPaHHIIE «BO3IYX — CTEKIIO»
397 Qusuueckue asienus 6 npupooe. 3arMmenust Connua u JIyHbl, BeTa TeJ, ONTHYECKUE SBIICHHS B
' atMoctepe (1iBeT HEOa, pepakius, paayra, MUPaK)
3.28  Texuuuecxue ycmpoticmea: 0O4KH, IEPUCKOII, (poToAIapaT, ONTHIESCKAE CBETOBO/IBI
4 KBAHTOBBIE SIBJIEHU
4.1 PaguoaktuBHOCTH. Anb(ha-, OeTa-, raMMa-u3nyueHus. Peakiuu anbga-u 6era-pacnaja
4.2 OmnerTel Pesepdopna no paccessauto anbda-uactu. [Inanerapuas moaens aroma
4.3 = CocraB aToMHOTO s/pa. M30TOmHBI
4.4 ITepuon nonypacnana aTOMHBIX SAEP
4.5 SnepHble peakivi. 3aKOHBI COXpaHEHHS 3apAJ0BOI0 M MaCCOBOTO YHCET
Qusuueckue s6neHUs 6 Npupode: €CTECTBEHHBIH PaJMOaKTHUBHBIN (OH, KOCMHYECKHUE IY4H,
4.6 | paauoaKTHBHOE W3ITyYCHUE NMPUPOJHBIX MUHEPAIOB, ACHCTBUE PAJAMOAKTUBHBIX M3ITyYCHUH Ha
OpTaHHU3M YeJloBeKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKON, WHIMBHIYAIbHBIA JIO3MMETp, Kamepa BuibcoHa,

sJlepHasi JHEPreTHKa

YYEBHO-METOAMYECKOE OBECINEYEHME OBPA3OBATEJ/IBHOIO MPOLECCA

OBA3ATEJIbHbIE YYEBHbIE MATEPUAJTbI O1A YHEHUKA

METOONYECKUE MATEPUAJIbI ONA YYUTENA

LUMPPOBbBIE OBPA3OBATE/IbHbIE PECYPCbl M PECYPCbl CETU MHTEPHET
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