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INOACHUTEJBbHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO OOMLIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpeOOBaHUW K pe3yslbTaTaM OCBOCHHS Ha
yrayOI€HHOM YPOBHE OCHOBHOM 00pa3oBaTeIbHON MPOTpaMMbl, MPEICTaBICHHBIX
B ®I'OC 000, a taxxe ¢ yuérom deaepanbHON pabouei MporpaMMbl BOCIIUTAHUS
u Konuenuuu npenoaBanus yueoHoro npeamera «Duszmkay.

Conepxanue mporpamMmbl MO (U3MKE HAMpaBIEHO HA YIAOBJIETBOPEHUE
MOBBIIICHHBIX 3aMPOCOB  O0YYaIOIIUXCS, CTpPEMSIIMXcsS K Ooliee IIyOOKOMY
OCBOCHHUIO (DM3MUECKUX 3HAHUH, U Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOM
rpaMOTHOCTH oOydaromuxcd. B mporpamme 1o  (QU3MKE  YUYUTHIBAIOTCA
BO3MOYKHOCTH y4yeOHOro mpenmera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4YeHHUsI, a TAKXKE
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX YYEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma 1o gu3uke ycTaHaBIMBAET paclpeesieHne y4eOHOro Marepuana
1o rojam oOyueHus (Mo Kjaccam), npejjaraeT IpUMEpPHYIO MOCIE0BaTEIbHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHSA IPEIMETHOIO COJEPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mno ¢u3uke pa3padoTaHa C LEJNbI0 OKa3aHUs METOJMYECKOU
MOMOILM YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®u3nKa ABISIETCS CUCTEMOOOPA3YIOIIUM AJI1 €CTECTBEHHOHAYUYHBIX Y4E€OHBIX
IPEIMETOB, MOCKOJbKY (PU3WYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U
SBJICHUH, HW3yYaeMbIX XHUMHEH, OHoOJIOTHEH, acTpoHOMUEH H (U3NUSCKOU
reorpagued, BHOCHT BKJaJ B  €CTECTBEHHOHAy4YHYIO KapTHHY MUDa,
MpPEeNOCTaBsieT HamboJsiee sCHble o00pa3lbl NPUMEHEHUS HAayyHOro METOo/a
MO3HAHU, TO €CTh CII0C00A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OpnHa W3 TJIaBHBIX 3a/ad (PU3NYECKOro OO0pa3oBaHUs B CTPYKType OOIIETo
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha yriayOJ€HHOM YpOBHE MPENNOJaracT YBEPEHHOE
BJIAJICHUE CJIeIYIOLUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU
€CTECTBEHHOHAYYHYI0 I'PaMOTHOCT:

HAY4YHO OOBSCHSATH SIBJICHMUS;

OLICHMBATh U TIOHUMAaTh OCOOCHHOCTH Hay4YHOI'O UCCIICIOBAHMUS;

MHTEPIPETUPOBAThH JIAHHBIE U MCIOJIb30BaTh HAy4YHbIEC JOKAa3aTeIbCTBA MJIs
MOJIy4€HUS BBIBOJIOB.

Lenu wu3yueHuss (U3MKU HA YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHUs
ompenenensl B Konuenmuum mnpenogaBanust yueOHoOro mnpeamera «®Pusuka» B
oOpa3zoBaTenbHbIX opranm3ammsx Poccuiickori ®Deaeparuu, peagu3yrONIUX



OCHOBHBIE  00I11€00pa3oBaTebHbIE MPOrPAMMBbI, YTBEPXKIEHHON pelIeHUEM
Komnerun Munucrepctsa npocseiienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nexadps 2019 r. Ne [1K-4BH).

enu uzyuenust pusuku Ha yriayOiaEHHOM ypOBHE:

pa3BUTHE HMHTEpEca M CTPEeMJICHUS OOYyYarONIMXCS K HAYYHOMY H3YYEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUA O HAyYHOM METOJIE MO3HAHHUS U (POPMUPOBAHUE
MCCIIEI0OBATEIbCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBIICHUSIM;

dbopMHpOBaHKE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3yueHHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHHE€ YMEHHH TPUMEHITh (U3NUECKUE 3HAHUA U Hay4dHbIC
JIOKA3aTeNIbCTBA JIJIsl OOBSICHEHUS OKPY>KAIOITUX SIBJICHHUI;

dbopMHUpOBaHUE TPEACTABICHUNA O poiM (PU3MKU I PA3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOYHBIX cdepax Oyayuen
npodeCCUOHAIBHOW  CSITEIbHOCTH, CBSA3aHHOM C (U3MKOM, TMOATrOTOBKA K
JanbHeeMy 00y4eHHUIO B 3TOM HalpaBJICHUH;

¢bopMHpOBaHHE TOTOBHOCTHM K JalIbHEWIIEMy W3y4YeHHIO (U3UKKA Ha
yrayOJn€HHOM YpOBHE B paMKax COOTBETCTBYIOIIMX Mpoduieid oOydeHHs Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

JlocTikeHre 3TUX Lieled mporpaMMbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
oO1iero o0pa3oBaHus 00ECTIEYMBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

npUOOpETeHNE 3HAHUN O JUCKPETHOM CTPOCHHUH BEIIECTBA, MEXAHUYECKHUX,
TEIJIOBBIX, JICKTPOMArHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

IpUOOpETCHHE YMEHUN aHAIM3UPOBATh U OOBSCHATH (DU3UUCCKHE SIBIICHHS Ha
OCHOBE M3Y4YEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHUS PACYETHBIX U KAU€CTBEHHBIX 3aJ1a4, TPEOYIOMNX
CO37aHUsl W WCIIOJNIB30BAaHUSA (PU3UYECKUX MOJCNICH, BKJIIOYash TBOPUYECKUE U
MPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H;

pPa3BUTHUE HCCIICNOBATEIILCKUX YMEHUM: HAOMI0JaTh SIBICHUS U U3MEPATH
bu3nYecKue BEJIMYUHBI, BBIIBUTATh TUTIOTE3BI U MIPEIaraTh KCIEPUMEHTAIbHBIC
CIIOCOOBI MX TIPOBEPKH, TJIAHUPOBATH M MPOBOJUTH OIBITHI, SKCIIEPUMEHTAIHHBIC
WCCIIEIOBAaHUSI, aHAIM3UPOBATH MOJYYCHHBIE TAHHBIC U JI€NIaTh BHIBOJIbL;

OCBOCHHME MNPUEMOB paboThl ¢ MHpOpManued (HU3NUECKOTo ColepKaHus,
BKJIIOUYas HHPOPMAIIMIO O COBPEMEHHBIX JOCTHXKCHUSX (PU3UKU, UHTEPIIPETALIUS U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O chepamu mMpodeCcCHOHATBHON NEATeIbHOCTH, CBI3aHHBIMH C
GU3MKON, U COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMU Ha JOCTHXKEHHSIX
(bu3nYECKON HAyKH.



Ha wusydyenue ¢usuku (yrayOnéHHBIM YpPOBEHb) Ha YPOBHE OCHOBHOTO
obmiero obpaszoBanus otBoauTcs 340 uvacoB: B 7 kiacce — 102 gaca (3 yaca B
Henenmo), B 8 kinacce — 102 gaca (3 yvaca B Heneno), B 9 kimacce — 136 gacoB (4
yaca B HEJICTIIO).



COJEPXAHUE OBYYEHMUAA
7 KUIIACC

Pasznen 1. ®u3nka u €€ poib B IO3HAHHH OKPYKAKOILET0 MUPA.

®uznka — Hayka o mpupoje. SBIeHHS TPHUPOABI (3JIEMEHTHI COJEpKaHUS,
BKJIIOYAIONINE MEXIpeAMEeTHbIe cBsi3u). Dusnyeckue SBICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, DIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznveckne BenuuuHbl. PasmepHocTh. EnuHuiel (u3nueckux BeEIUYHUH.
W3mepenne @u3nvecknx BeaWMUMH. OTanoHbl. Dusmueckue mnpudopsl. llena
nenenus. [lorpemnocts n3mepenuii. [IpaBuna 6e3onacHoro Tpyna npu padote ¢
1abopaTtopHbIM o0opynoBaHuEM. MexayHapoaHas cuctema enuHul. llepeBon
BHECHCTEMHBIX eMHHUL B equHuLbl CH.

Kak ¢u3uka u Jpyrue ecTEeCTBEHHbIE HAayKd M3y4alOT MIPUPOAY.
EcTecTBEHHO-HAY4YHBII METOJl TMO3HAHMS: HAONIOJACHHE, MOCTAaHOBKA HAyYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HabogaeMoro aByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Jlemoncmpauuu.

MexaHn4yeckne, TEIUIOBBIC,  JJEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC,
3BYKOBBIE SIBJICHUSI.

duznueckre MpuoOOpsl U Mpoleaypa MpsSMbIX U3MEPEHUN aHAJIOTOBBIM U
1M (POBBIM NPUOOPOM.

Jlabopamopnsie padbomot u onvimol.

Onpenenenue EHbI ASIEHUS LIKAIbl U3MEPUTEITLHOTO NpUoopa.

N3mepenune paccTossHUM.

N3mepenue momanu u 00bémMa. MeTo1 naneTKu.

N3mepenne BpemeHu.

N3mepenne 00bEMa JKUIKOCTU U TBEPAOTO TETA.

Onpenenenne pa3sMepoB MaJIbIX Ted. MeTo psiioB.

[IpoBeneHne wuccnenoBaHusl IO NPOBEPKE THIIOTE3BI: JAIbHOCTH ITONETA
HIapukKa, MymeHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OOJIBIIE BhICOTA MTyCKa.

Pasnen 2. [lepBoHayaibHbIE CBEJIEHUS O CTPOEHUH BellecTBA.

CrpoeHue BelIecTBa: aTOMbI M MOJIEKYJBI, UX pa3sMepbl U Macchl. ONBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHue wuactul BemecTBa. CBA3b CKOPOCTHM JABWKEHUS YacTHI[ C
temnepatypoil. bpoyHnoBckoe npmxenue. Juddysus. BzaumosaeicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHple COCTOSIHHSI BELIECTBA: CTPOCHUE Ta30B, )KUAKOCTENW M TBEPABIX
(KpUCTaJIIMYECKUX) Te. B3anMoOCBSA3b MEXIy CBOWCTBAMHM BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSAX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

Hab6nronenue 6poyHOBCKOTO JIBUKEHUS.

Ha6nronenune nuddysun.

Hab6nronenue siBneHuit, 00bACHAIOMMXCA MPUTSKEHUEM WIH OTTAIKUBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopnwie pabomot u onvimel.

OneHka quaMeTpa aToMa METOJIOM PAJIOB (C UCToNb30BaHueM (oTorpaduit).

OnbIThl IO HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.

OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUS.

Pa3znen 3. /IBH:keHHe M B3aUMO/JIelicTBHE Tell.

Mexannueckoe naBwxkeHue. Ilyre u  nepememieHue. PaBHOmepHOE U
HEepaBHOMEpPHOE JBMXKeHHE. CBOOOAHOE MaJeHUE KaK MpUMEpP HEPABHOMEPHOTO
nerokeHus: Ten. CkopocTb. CpenHssi CKOPOCTh MPH HEPABHOMEPHOM JBUKECHHM.
Pacuér iyt u BpeMEeHU JBUKECHUSL.

I'paduku 3aBucMMOCTEM BENWYWH, OMNUCHIBAIOIIUX JABWXKeHHe. OO1me
NOHATUST 00 OTHOCUTENIBHOCTU JBWXKeHUs. CII0O)KEHHE CKOpOCTeH Juist Tel,
JBWKYIIUXCS MapajlieNIbHO.

SBnenue wuHepruu. 3aKOH MHEpUMH. B3anMoaeicTBuME Ten Kak MpUYMHA
M3MEHEHUSI CKOPOCTHM JABMXKEHHUs Teil. Macca kKak Mepa HMHEPTHOCTH TeJla B
MOCTyHaTeabHOM JBWXEHUU. [InotHocTh BemiecTBa. CBS3b IJIOTHOCTH €
KOJMYECTBOM MOJIEKYJ B eauHuIle o00béma BemectBa. CMeCH M CIUIABBI
[loBepxXHOCTHAsA U JIMHEWHAS TIIIOTHOCTb.

Cuita Kak xapakTepUCTHKa B3auMozeucTBHs Tenl. Cuiia ynpyroctd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ MOMOLIBIO AUHAMOMETpA. SIBJIECHHE TATOTEHUS W CUJIA
TskecTd. CHila TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HaPABJIEHHBIX MO OJHOM IpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHusl.
TpeHne CKONMBXKEHUSI M TPEHUE IOKOs, BSI3KOE TpeHHE. TpeHue B NPUpOAE U
TEXHHUKE.

Jlemoncmpayuu.

HaGnronenue MexaHM4ecKoro IBM>KEHHUS Tela.

N3Mepenune CKopoCcTH MPAMOJIMHEUHOTO IBUKECHUS.

HaOmnronenue siBieHUs1 THEPIUU.

Ha6nronenue u3meHneHns CKOPOCTH TP B3aUMOICUCTBUH TEIT.

CpaBHeHHE Macc N0 B3aUMOJICHCTBUIO TE.

CroxeHue cuil, HanpaBJIEHHbBIX MO OAHOU MPSAMOM.

Jlabopamopnuie pabomot u onvimel.



OnpeneneHrne CKOPOCTH PaBHOMEPHOIO JBMXKEHHS (IIapuKa B >KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMJIS U TaK Jajiee).

OnpeneneHne CpelHEld CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa II0
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenre IOTHOCTH TBEPIOTO TENA.

OnbITBI, JEMOHCTPHUPYIONIHME 3aBUCHUMOCTH pacTsikeHUs (medopmarun)
MPYKUHBI OT MIPUII0KEHHOUN CHUIIBL.

OnbIThI, EMOHCTPUPYIOIIUE 3aBUCUMOCTH CHUJIBI TPEHHUS CKOJBXKEHHS OT
CHUJIBI JIABJICHUS U XapaKTepa COMPUKACAIOUIUXCS IOBEPXHOCTEH.

Pa3zneun 4. /laByienne TBEPABIX TeJI, ;KUAKOCTEH U Ta30B.

Hanenue. Cuna nasiaeHusi. CriocoObl yMEHBIIIEHUS U YBEJIMUYCHUS JTABJICHUS.
JlaBnenue rasza. 3aBUCHMOCTH JABJICHHMsSI raza OT 00bEMa U TeMIlepaTyphl.
[lepenaya naBiieHUs] TBEPABIMU TEJNAMU, KUIKOCTSIMU U razaMu. 3akoH [lackas.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTU  OT  TIOyOMHBI  MOTPYKEHUS.
['unpocrarnueckuit  mapagokc. CooOmaromuecss cocynbl. ['mapaBnuyeckue
MeXaHU3Mbl. VICIOab30BaHUE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSIX.
Y CcTpoKCTBO BOJIOIIPOBO/IA.

AtMocdepa 3emnn u armocdepHoe naBieHue. [IpuumHbl CyliecTBOBaHUS
Bo3aAymHOM oOonouku 3emu. OnbiT Toppudennmu. M3mepeHue atmocdepHOro
JaBJICHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus: aTMOC(EPHOTO TABJICHHUS.

JlelicTBHE KUIAKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TEJNO. BrITamkuBaromas
(apxumenoBa) cuiia. 3akoH Apxumena. Y clIOBUE BOSHUKHOBEHUS BHITAIIKHBAIOIIEH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Jlemoncmpayuu.

3aBUCUMOCTH JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

[Tepenaua gaBneHUs! )KUIKOCTHIO U Ta30M.

Coobmraroiuecs Cocy/ibl.

I'mppasiueckuit mmpecc.

[IposiBneHune neiicTBrs aTMOCHEPHOTO TABICHHUS.

Cudomn.

3aBUCHUMOCTH BBITAIKHBAIOIICH CHUJIBI OT 00BEMA OTPYKEHHOHN B )KUIKOCTh
YaCTHU TeJa U IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIIKMBAIOIIEH CUJIbI BECY BBITSCHEHHOM KUJKOCTH.

VYcnoBue maBaHus Te: TJIaBaHUE WM TIOTPYKEHHUE TEJl B 3aBUCUMOCTH OT
COOTHOIIIEHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopnuie pabomot u onvimel.



HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIe OT 00BbEMaA MOrPY>KEHHOU B
KUJKOCTh YaCTH TeJa.

OnpeneneHre BRITATKUBAIOLIEH CHIIbI, IEMCTBYIOIIEH Ha TEJO, NOTPYKEHHOE
B KUJIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIEH CUIIbI, JEHCTBYIOLIEH HA TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbITel, AEMOHCTPUPYIOIIUE  3aBUCHUMOCTh  BBITAJIKUBAIOUIEH  CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUIKOCTh YaCTU
T€JIa U OT INIOTHOCTH KUJKOCTH.

KoncrpyupoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOAKU U OMPEACICHUE
€€ rpy30N0AbEMHOCTH.

Pa3nen 5. PaboTa 1 MOIIHOCTb. JHepPrusl.

Mexannueckas padoTa 1Jis CHUJI, HalPaBJICHHBIX BAOJb JUHUU MTEPEMEIICHUS.
MoUHOCTS.

[IpocThie MexaHU3MBI: pbIYAr, BOPOT, OJIOK, TMOJKCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXxaHu3M. MomeHT cuibl. PaBHoBecue poeruara. [Ipasuiio
MoMeHTOB. [IpuMeHeHHe TmpaBuiia paBHOBECHS pblyara K OJIOKY. «30JI0TO€
npaBuio» Mexanuku. KIIJ[ nmpocteix Mexanu3smMoB. IIpocTeie MeXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexannueckas dHeprus. KuHeTnueckas U TOTCHIMAJIbHAs DSHEPIHUs.
[IpeBpailieHrie OHOTO BH/Ia MEXAHUYECKOW YHEPTUH B IPYTrOid. 3aKOH COXpAHEHUS
Y [IPEBPALCHUS DHEPTUU B MEXaHHKE.

Hemoncmpayuu.

[Tprmepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

Hccnenosanne ycinoBui paBHOBECHSI phIUara.

N3mepenune KIIJ] HakIIOHHON TIIIOCKOCTH.

N3yuenune npaBuiia peryara Jijisi OJBUKHOTO M HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMOABUKHOTO OJIOKA.

Onpenenenue padoThl CUIIBI YIIPYTOCTH NMPU TOABEME TPY30B MPU MTOMOIITH
MMOABYKHOTO OJIOKA.

N3ydeHune 3akoHa COXpaHEHUS MEXAHUYECKON SHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOT'PAMMBI 110
POU3UKE HA YIJVIYBJEHHOM YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

N3yuyenue (pu3uKu Ha ypOBHE OCHOBHOTO OOLIEro oOpa3oBaHUsI HAIMPaBJICHO
Ha JIOCTH)KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbraTe uzydyeHust Gu3nKu Ha ypOBHE OCHOBHOI'O 0OIIEro o0pa3oBaHuUs
y oOyuaromierocst 6yayT copMupoBaHbl CIEAYIOMINE TUYHOCTHBIE PE3YJbTaThl B
YacTH:

e l)nampuomuuecxkozo ocnumanus:

MPOSIBJIEHWE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
(bu3NYeCcKoil HayKH;

IIEHHOCTHOE OTHOILIEHHUE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

o 2)2pasicoanckozo u Oyxo8HO-HpPAECMEEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYXJEHUU OOILIECTBEHHO 3HAUYUMBIX
U ITUYECKHUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHIKECHUM
buzukwy;

OCO3HAaHHE BAXXHOCTH MOPAJIbHO-3TUYECKUX MPUHLHUIIOB B JEATEIBHOCTH
YYEHOIO;

e 3)Icmemuyecko2o 60CHUMAHUSL:

BOCIIPHUATHE ICTETUYECKUX KaueCTB (DM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HAyuHO20 NO3ZHAHUA:

OCO3HAHME IIEHHOCTH (PU3NUECKON HAyKU KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHHUSI MHPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHIIEH COCTAaBIAIOLICH
KYJIbTYpHI;

OpUEHTaIMs B JCATEIbHOCTU Ha COBPEMEHHYIO) CHUCTEMY HAayYHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIBL;

pa3BUTHE HAYYHOW IIO003HATETHLHOCTH, WHTEpPECa K HCCIEeN0BATEIhCKON
JEATEIbHOCTH;

e 5)popmuposanusn Kyabmyput 300p06bs U IMOUUOHATILHO20 DJ1A20N0IYHUA:

OCO3HaHWE IIEHHOCTH Oe30macHoOro oOpas3a J>KU3HU B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHpE, BaXXHOCTU TIpaBWJI OE30MAaCHOrO TIOBEJICHHUS Ha
TpaHCIIOPTE, HA JOpOrax, C DJJICKTPUYECKUM M TEIUIOBBIM OOOpYIOBaHHEM B
JIOMAIITHUX YCIIOBHUSIX;



c(hOpMHUPOBAHHOCTh HaBblka pedIeKCHH, NPU3HAHME CBOEro IpaBa Ha
omuOKYy M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;
e 6)mpyooeozo eocnumanus:

AKTMBHOE YYacTHE B PCIICHHHM IpPaKTHYECKUX 3a7ad (B paMKaxX CEMbH,
oOpa3oBaTenbHON OpTraHW3aIlui, TOPOJa, Kpas) TEXHOJOTHYECKOW W COIHATBHOU
HaIpaBJICHHOCTH, TPEOYIOIINUX B TOM YUCJIe U (PU3NUECKUX 3HAHUM;

HWHTEPEC K MPAKTHIECKOMY U3YICHHIO TPO(DECCHid, CBSI3aHHBIX C (PU3UKO;

e 7)IK0S102UHECKO20 6OCRUMAHUA:

OpHUEHTaIMsd Ha MPUMEHEHHE (U3NYECKUX 3HAHUU JJIsl pelieHus 3a7ad B
0o0JaCTH  OKpY)KAIOMIeH cpefpl, ITUTAHUPOBAHUS TIOCTYNIKOB W OICHKUA UX
BO3MOYKHBIX TMOCIICICTBUN JIJI1 OKPY’KAIOIIEH CPeIbl;

OCO3HaHME TJI00AILHOTO XapaKTepa 3KOJIOTHYECKHX IMPOO0JIeM M IMyTeH HX
pELICHHUS;

o 8)adanmayuu K UZMEHANOUWUMCA YCAOBUAM COUUATLHOU U RPUPOOHOU
cpeonl:

MOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBINIOJIHEHUM MCCIICIOBAHUNA U
MIPOCKTOB (PU3MUECKOI HAIIPABIEHHOCTH, OTKPHITOCTh OTBITY U 3HAHUSAM JIPYTHX;

MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IMPaKTHYECKYIO
JIeSATEIbHOCTD;

MOTPEeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHWUM, YMEHHI (DOpMYyIupoBaTh
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

OCO3HaHHE JICPUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH
bu3uKy;

IJITAHUPOBAaHUE CBOETO PAa3BUTHUSI B MPUOOPETEHHWH HOBBIX (PUIMYECKUX
3HAHUM;

CTpEMJICHHE aHAJIU3UPOBATH U BBISBIISITH B3aUMOCBSI3U MPUPOJIbI, 00IIECTBA U
HPKOHOMHKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUA;

OIIEHKA CBOUX JEUCTBUH C YYETOM BIIUSIHUS Ha OKPYXKAIOILIYIO Cpeany,
BO3MOKHBIX TJ100QIBHBIX TTOCICACTBHUH.

METANPEAMETHBIE PE3YJIBTATbBI

B pesynbrate ocBOeHHs HporpaMmbl MO (PU3MKE HAa YPOBHE OCHOBHOIO
oO1ero o0pa3oBanus y o0ydaromierocs: OyayT copMUpOBaHEI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIIOUAIOITUE TIO3HABATEIILHBIC YHUBEPCAIbHBIC yUeOHBIC JCHCTBYS,
KOMMYHHKATHBHBIC  YHUBEpCAlbHbIC  Y4YCOHBIC  JCHCTBHS,  PETyJIATHBHBIC
YHHBEpCAJIbHbIC yUCOHBIC ICHCTBHS.

Ilo3HaBaTe/ibHbIE YHMBEPCAIbHbIE YUeOHbIE 1eiiCTBUSA
Bba3oBnle JJornueckue JelicTBUA:



BBISIBJISITH M XapaKTepU30BaTh  CYIIECTBEHHbIE MPU3HAKU OOBEKTOB
(sBNIEHUI ), KJITaCCU(MUIIMPOBATH UX;

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHBOPEUUS] B pacCMaTpUBAeMbIX (haKTax,
JTAHHBIX U HAOJIOACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBJISITh TPUYMHHO-CIICICTBEHHBIC CBS3UM TPU H3YYCHUH (PUINUECKUX
SBICHUN W TIPOLIECCOB, JENaTh BBIBOJBI C HCIOJIH30BAaHUEM JCIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOUEHHH, BBIJBUraTh THUIOTE3bl O  B3aHMMOCBS3SIX
(bU3HYEeCKUX BEJIUYUH;

CaMOCTOSITENIFHO BBIOMpATh CHOco0 permieHus: yueOHol (Qu3nyeckoil 3amayu
(cpaBHEHHE HECKOJBKHX BApUAHTOB pEICHUs, BHIOOp Hanbosiee MOIXOISIIETO C
y4€TOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBble ncciienoBare/ibCKue AeiicTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT ITO3HAHUS;

MPOBOAMUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHY OIIBIT, HECIIOKHBIN
(pu3nyecKuil SKCIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHNE (DU3UUECKOTO SIBJICHMUS;

OLICHMBATh HA IPUMEHUMOCTb U JJOCTOBEPHOCTh HH(OPMALINIO, TOTYUYEHHYIO
B XO/I€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOpMYyIHpOBaThH O00OOIIEHUS] M BBIBOABI MO pe3yjbTaTaMm
MPOBEIEHHOTO HAOMIOAEHUS, OTbITA, HCCIIEIOBAHUS;

MIPOTHO3MPOBATh BO3MOXKHOE JalibHEIIee pa3BUTHE (PU3UIECKHX MPOIIECCOB,
a TaKKe BBIIBUTATh NPEINOJIOKEHUS OO0 MX pa3BUTUM B HOBBIX YCJIOBHSX H
KOHTEKCTax.

Pabora ¢ undgopmanueii:

MPUMEHSTHh Pa3IMYHBIE METOJbI, HHCTPYMEHTHI M 3alpOCHl MPH TOUCKE H
oTOOpe MH(POPMALIUU UM JAHHBIX ¢ YYETOM MPEIIOKEHHON YyueOHOU Pu3nyecKon
3a]1a4H;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATh WM HHTEPNPETUPOBATH HHGOPMALUIO
pa3IMyYHBIX BUAOB U (POPM MpE/ICTaBICHHUS,

OIICHMBATh HAIE&KHOCTh HH(OpPMAIMK TIO KPHUTEPHUSIM, MPEITIOKECHHBIM
YUUTENEeM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  TpEACTaBICHUS
uHbOpMaAllMl W WJUTIOCTPUPOBATH pEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
JTuarpaMMamu, MHOU TpauKkoit 1 nX KOMOMHAITUSIMU.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YYeOHbIE 1eliCTBHUS:

B XOJle OOCYXJIeHHs y4eOHOro Marepuaia, pe3yJbTaToB JabopaTOPHBIX
paboT W TPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYKIAaeMOM TeMbl U
BBICKA3bIBaTh WJEH, HALCJICHHbIE Ha PEIICHUE 3aJaud U MOAJAEpKaHUE
OJ1arokenaTeabHOCTH OOIIECHNUS;



COIOCTABJIATh CBOM CYXKICHHS C CYXICHUSMHU JIPYTHX YYaCTHUKOB JIMAJIOTA,
OOHapy>KUBaTh pa3IMyhe U CXOACTBO MO3UIIHIA;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOJIMYHO TIPEACTABIATH PE3YJIbTAThl BBHINOJHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHUMATh U HCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOW M WHAMBUIYATbHOM
paboThI IPU pelIeHNH KOHKPETHOU (pr3nueckoii mpoodIemsbl;

MPUHUMATD [T COBMECTHOW JESATEIIbHOCTH, OPTaHU30BBIBATh JICHCTBUS 1O
e€ JOCTM)KEHUIO: DACHpENeNATh pPOJIM, OOCYXJIaTh NPOLECChl U Pe3yJIbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBIMOJHATH CBOIO YacTh pabOThl, JOCTHras KadyeCTBEHHOI'O pe3ysbTara I10
CBOEMY HAIIPaBJICHUIO M KOOPAMHUPYS CBOM JEWUCTBHUS C JAPYTUMHU YJICHAMHU
KOMaH/Ibl;

OILICHMBAaTh KAauyeCTBO CBOEr0 BKJIaga B OOMIMHA MPOAYKT MO KPUTEPHUSAM,
CaMOCTOSITENTEHO C(POPMYITHPOBAHHBIM YUaCTHUKAMHU B3aMMOCHCTBHSL.

PeryasiTuBHbIe YHUBEpCAJIbHbIE yUeOHbIE J1eiicTBUS
Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYAIUsX, TPEOYIOIUX ISt
pereHns Gu3NIecKuX 3HaHWM;

OPUEHTHUPOBAThCS B  PA3NUYHBIX  MOAXOAAX  TMPUHSTHS  PEIICHUM
(MHAMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, IPUHATHE PEIICHUA TPYIIION);

CaMOCTOSTEIIbHO COCTAaBJISITh AJTOPUTM pelieHus (U3NUESCKOW 3a1adul WU
IJIaH HWCCIEOBaHUS C YYETOM HWMEIOIMIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh IIpeIiaracMbie BAPUAHTHI PEIICHUN;

JieaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTE/IEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYyAIlMH U MpeJjiarath miaH e€ N3MEHCHUS,

OOBSICHAT, ~ TPUYMHBI  JOCTHXKEHHUS  (HEIOCTIDKEHHUS)  PE3yJIbTAaTOB
JeSTeTLHOCTH, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTUBBI B JIEATCIHLHOCTh (B TOM YHCIIC B XOJ BBIMOJHCHUS
(U3UYECKOT0 HCCICIOBAaHUS WM IPOCKTa) Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
WU3MCHUBIIINXCS CUTYaIlUi, YCTAHOBIIEHHBIX OMIMOOK, BOSHUKIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YNIbTATA 1IN U YCIOBHUSIM.

CTaBUTH ce0s Ha MECTO JPYToro 4YeJIOBEeKa B XOJIE CITOpa WM JUCKYCCUHU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS M JIOTHKY JIPYTOTO.

NpuU3HaBaTh CBOE MPABO HA OIMMOKY MPH PEIICHUU (PU3NISCKUX 3a7a9 I B
YTBEPKACHHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ IPaBO JPYTOro.

ITPEAMETHBIE PE3YJIbTATDBI



K koHiry oOyueHus ¢ 7 kaacce npeIMETHbBIE Pe3yJIbTaThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHATHS: (U3NYECKUE U XUMHUYECKUE SBIICHUS, HAOIIOICHHE,
OKCIIEPUMEHT, MOJENlb, THUIOTE3a, EIUHHUIBI (PU3NYECKUX BEIMYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUSI BEIIeCTBa (TBEPAOE, JKHUIKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (paBHOMEpPHOE, HEpaBHOMEPHOE, MPSMOIMHEIHOE),
TpPaeKTOpHsi, PaBHOJECHUCTBYIOWIAsl CUJ, AepopManus (ympyras, IUlacTHYeckKas),
HEBECOMOCTbH, COOOIIAIOIINECS COCYIBL;

YBEPEHHO pa3iuyath sBieHusA (auddysus, TemnoBoe ABMKEHHUE YaCTHI
BEILIECTBA, PAaBHOMEPHOE JBMKEHUE, HEPAaBHOMEPHOE JABWXKCHHUE, WHEpLUS,
B3aMMOJICUCTBUE TEJI, PABHOBECUE TBEPJBIX TEJI C 3aKPEIUIEHHON OCBIO BPAILEHUS,
nepegavya JaBieHUs TBEPABIMH TellaMH, >KHJIKOCTAMU W ra3aMu, aTMochepHoe
JIABJICHUE; TIJIaBAaHUE TEJ, IPEBPAIICHUS MEXaHUYECKON 3HEPTHUH) 110 OMUCAHUIO UX
XapaKTEepPHBIX CBOWCTB M Ha OCHOBE OIbBITOB, JEMOHCTPUPYIOIIMX JaHHOE
(duznyecKoe sBIICHUE;

pacrno3HaBaTh  MPOSIBIEHWE  HW3YYEHHbIX  (PU3MUECKMX  SBJICHUM B
OKpyXaroleM Mupe (B TOM uHciie (PU3HUYECKUE SBICHHS B IPHUPOAE: MPUMEPHI
JNBWKCHUS C PA3JIMYHBIMA CKOPOCTSMM B KMBOW M HEXWBOW IPUPOJE, ACHUCTBHE
CWJI TSKECTU, TPEHUSI, YIPYTOCTH B IPUPOJAE U TEXHUKE, BIUIHHE aTMOCHEPHOTO
JIaBJICHUS Ha KUBOM OpraHu3M, IJlaBaHUE pbIO, pblyard B TEJl€ 4eJIOBEKa), MpHU
3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/lady B Y4YEOHYIO, BBIAEIATH CYILECTBEHHBIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

ONMKCHIBATh M3YyYEHHBIE CBOMCTBA TeN U (PU3UYECKUE SIBIICHUS, HCIONb3Ys
¢usznyeckue BeIMUMHBI (Macca, OO0BEM, IUIOTHOCTh BEUIECTBAa, BpeMs, IYTh,
CpPEIHssI CKOPOCTb, CHJIa YNPYTOCTH, CWJIA TSKECTH, BEC TeNa, Cuja TPEHUs,
JaBJeHUe TBEPIOTO Teja, JaBJICHHUE CTOJ0A MKUAKOCTH, BBITAJIKMBAIOIAs CHIIA,
MexaHuveckas pabdoTa, MOUIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3 UIIMEHT
MOJIE3HOTO ICUCTBUSI MEXaHU3MOB, KHHETHYECKAsl U MOTEHI[MAIbHAS YHEPTHUS), IPU
ONKCAaHUU TPABUIBHO TPAKTOBAaTh (PU3UYECKUI CMBICI HCIIOJIb3YEMbIX BEJIHYMH,
uX O0OO3HAUYCHHUS W EIWHUIBI (PU3NYECKHX BEIMYMH, HAXOAUTH (HOPMYIIHI,
CBS3BIBAIOLIUE TAHHYIO (DU3NYECKYIO BETMUMHY C APYTMMH BEJIMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tell, (U3MUECKUE SBICHUS U MPOIECCHI,
UCIIONIb3Ysl TIPaBUJIa CIIOKEHUsS CUi (BAOJb OJHOW MpsiMOM), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBWIO paBHOBECUs phiuara (OJ0Ka), «30JI0TOE
IPaBUJIO» MEXAaHWKH, 3aKOH COXPAaHEHHS MEXaHUYECKOM SHEPruu, MNpU 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUChIBaTh €r0 MaTeMaTH4eCcKoe
BBIPA)KEHUE;



CTPOUTH MPOCThIE (U3MUECKUE MOJENIH PEAbHbIX OOBEKTOB, MPOIECCOB U
SIBJICHUM, BBIJACISATh MPU STOM CYIIECTBEHHbIE M BTOPOCTENEHHBIE CBOWCTBA
00BEKTOB, MPOIIECCOB, ABJICHUHN, TPUMEHATH (PU3NUECKUE MOJICTH I OOBSICHEHUS
(bU3UYECKUX MPOIIECCOB M PEIICHUS yUeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SIBICHHUS, POIIECChl U CBOMCTBA TE€J, B TOM YHCIIE B
KOHTEKCT€ CHUTyallii MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, M pemaTh
KaueCTBEHHbIC 337aud, B TOM 4YHCIE TpeOYyIOIIHe YUCICHHOTO OICHUBAHUS
XapaKTEPHbIX 3HaYECHUN (PU3NYECKUX BEJIWYUH, IIPU ATOM BBHIOMPATH aJIeKBATHYIO
(bU3UYECKYI0 MOJIEb, BBISBIATh MPUYMHHO-CICACTBEHHBIC CBSI3W M BBICTPAUBATH
JOTHYECKYI0 IIETIOYKY pacCyKJIEHUH C OMopoil Ha M3yuYeHHBIE CBOWCTBA
buznyecKux siBJICHUM, (PU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTU U MO/IEIIH;

pemath pacy€THbie 3a1a4yu (B 2—3 JEHCTBUA) MO HU3y4aeMbIM TeMaM Kypca
bu3uKy, BIOUpas aiekBaTHYIO (U3UYECKYIO0 MOJIEh, C UCIOJIb30BaHUEM 3aKOHOB
1 (HopMyJ, CBA3BIBAIOMINX (DHU3UYECCKUE BETUYMHBI, 3aMCHIBATh KPATKOE yCIIOBUE
U pa3BEPHYTOE pEIICHWE 3a7a4d, BBISBISITH HEAOCTAIOIINE WA H30BITOYHBIC
JaHHBIE, OOOCHOBBIBaTH BBHIOOp METOJA pElIeHUs 3aJadd, MHCIOJIb30BaTh
CIIPABOYHBIE JAaHHBIC, MTPOBOJUTH MAaTEMAaTUYECKHE MPEeoOpa3oBaHUsI U PaCUETHI,
OLICHUBATh PEATMCTUYHOCThH MOJYYCHHOTO 3HAaYeHUs (PU3UYECKOW BEIMYMHBI U
OTIPENEIATh PA3MEPHOCTh (PU3MUYECKOW BEIMYHMHBI, MMOJTYYEHHOW TPH pEHICHUU
3aj1auu;

pacmo3HaBaTh TPOOJIEMBI, KOTOPHIE MOXHO PEHIUTh TPU  MOMOIIU
bu3MYecKuX METOJIOB, M TpeajiaraTh OPUEHTUPOBOYHBIM CHOCOO pEIlIeHUs, B
ONMCAaHWU  WCCIEIOBAHMS  pPAaclo3HABaTh  MPOBEPSEMOE  MPEANOTIOKEHHUE
(TUTIOTE3Y), HHTEPIIPETUPOBATH MTOTYICHHBIA PE3YIbTaT;

MIPOBOJIUTH OTIBITHI TI0 HAOTIOACHUIO0 (PU3NUCCKUX SBICHUN WM (PU3NISCKUX
cBOMCTB Tenm (nuddy3usa, TEIIOBOE pacIIMpeHUE Ta30B, SIBJICHHUE WHEPIIUU,
W3MEHEHHE CKOPOCTH TMPH B3aMMOJICUCTBUM TEJl, TIepeiaya JaBICHUS KUIKOCTHIO
U Ta3oM, MPOSBIICHUE JEHUCTBHS aTMOCHEPHOTO IaBJCHUS, IEHCTBHE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOJIOKEHUE (TUIIOTE3Y) O BO3MOXKHBIX
pe3ynbpTaTax HaOJI0IEHUH, CAMOCTOSTEIFHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYITUPOBATH BHIBOIHI;

MPOBOJIUTh TPSMbIE ¥ KOCBEHHBIC W3MEpPEHUs (PU3NUYECKUX BEIMYUH
(paccTosiHUE, TPOMEKYTOK BPEMEHH, Macca Tena, 00bEM Tena, cuja, TeMIeparypa,
IJIOTHOCTh JKUJKOCTH M TBEPAOTO Tea, CHJIa TPEHHS CKOJBXKCHUS, aBIICHUC
BO3/lyXa, BBITAIKUBAIONIAS CHJIA, JCUCTBYIONIAsl HA TMOTPYXKEHHOE B JKHUIKOCTDH
Ten0, KOA(PPUIMEHT TOJIE3HOTO  JEWCTBUS  TPOCTHIX  MEXaHW3MOB) C
UCIIOJIb30BAHUEM aHAJIOTOBBIX M LHU(POBBIX NPUOOPOB, OOOCHOBHIBATH BBHIOOP
MeTo/la u3MepeHus, (PUKCUPOBATh MOKa3aHWUsI MPUOOPOB, HAXOAUTH 3HAYCHUE



U3MEPSEMO BEJIMYUHBI C TOMOIIBIO YCPETHEHUS PE3YNIHTATOB CEPUU U3MEPEHUN U
OLICHMBATh MOTPEIIHOCTh U3MEPEHHUI;

MIPOBOJIUTH HECJIOXKHBIE SKCIEPUMEHTAIBHBIE HUCCIEAOBAaHUS 3aBUCHUMOCTEN
bu3MYecKuX BEJIMYUH (3aBHCHUMOCTU IMYyTH PaBHOMEPHO NBIIKYIIETOCs Tela OT
BPEMEHU JBWKEHUS Te€la, CHJIbl TPEHUSA CKOJIBKEHHS OT CHIIBI HOPMaJIbHOTO
JaBJICHUS, KauyecTBa OOpaOOTKM TMOBEPXHOCTEM Ted M HE3aBHUCHUMOCTH CHUJIbI
TPEHUsI OT IUIOLIAAN CONMPUKOCHOBEHUS TeJ, CHJIbl YNPYTOCTU OT YAJIUHEHUS
MPYXKUHBI, BBITAJKUBAIONIEH CUJIbI OT 00OBEMaA MOTPYKEHHOW YacTU Teida U OT
IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€Ja, OT IyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TENO, YCIOBUM IJIaBaHUS TEJ, YCIOBHM paBHOBECHS pblyara
u OJIOKOB): COBMECTHO C YyuuTeneM (OopMylIupoBaTh 3agadyy U THUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOATEIBHO
coOMpaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM HWHCTPYKLHH,
IPEACTABIIATh MMOJYYEHHbIE 3aBUCUMOCTH (DU3NYECKUX BEJIMYMH B BUJE TAOJIHUI U
rpauKoB, OLEHHUBATh MOTPELIHOCTH, JeJlaThb BBIBOABI IO  pe3yJbTaTaM
UCCIIEIOBaHMS;

coOnrofaTh IMpaBWia TEXHUKU O€30MacHoro Tpyaa mpu pabore ¢
71a060paTOPHBIM 000PYI0BAHUEM;

yKa3bIBaTh IPUHLIUIIBI AEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETp, JIMHAMOMETP, COOOIIAIOLIMECs COCyAbl, OapoMeTp, phblyar,
TIOJIBWKHBINA 1 HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TNTIOCKOCTB;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLIECCOB C OMOpPOW Ha MX OMUCaHUs (B TOM
YyuCie: NOAIIUITHUKH, YCTPOUCTBO BOJONPOBOAA, THIPABIMYECKUI TTpecc, CU(OH,
MaHOMETp, BBICOTOMEpP, MOPIIHEBOM HACOC, APEOMETP), HCIMOJIb3ys 3HAHUA O
CBOMCTBax (PU3MYECKUX SBJICHUN W HEOOXoauMble (U3MYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIC PUCYHKU H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB MPHU
pelieHn yueOHO-IPaKTUYECKHUX 3a/1ay;

MPUBOJIUTH MPUMEPHI (HAXOIUTh UH(POPMALIMIO O IPUMEPAX) MPAKTUUECKOTO
UCIONb30BaHusl (PU3MUECKUX 3HAHWNA B TMOBCEIHEBHOM JKMU3HM ISl OOeCHedeHHUs
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMH U TEXHHUUYECKUMHU YCTPOMCTBAMHU,
COXpaHEHHUSl 370POBbsI U COOJIOJECHUS HOPM DSKOJOTHYECKOTO TIOBEJICHUS B
OKPYKAIOIIEU CPELE;

OCYUIECTBJISATH OTOOP MCTOUHUKOB MH(OpMAUU (PU3NYECKOTO COACPKaHUS B
HuTepHere, caMOCTOSTENbHO (OPMYIHpYysl TOHCKOBBIA 3ampoc, Ha OCHOBE
UMEIOUINXCSA 3HAHUA W MyTEM CpPaBHEHUS PA3IUYHBIX HCTOYHHKOB BBIICIATH



uH(popMaIuIo, KOTOpas SBIAETCS MPOTUBOPEYMBOM MM  MOXKET ObITh
HEJIOCTOBEPHOM;

WCIIOJIB30BaTh MPH BBITIOJHEHUU YYEOHBIX 3aJaHUM HAYIHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKaHUs, CIIPABOUYHbIE MaTE€pHabl, PECYPChl CETU
NutepHer, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHbBIE KpAaTKUE MHUCbMEHHBIE M YCTHBIE COOOIECHUS Ha
OCHOBE 2—3 HMCTOYHHMKOB MH(MOpManuu (HU3NYECKOTO COJIepKaHUsl, B TOM YUCIIE
myOJUYHO JAeNaTh KpaTKUE COOOIICHHsI O PEe3ysIbTaTax MPOEKTOB WM y4eOHBIX
WCCIICIOBAHUM, NPU 3TOM TIPAMOTHO MCIIOJIb30BAaTh W3YYECHHBIN MOHSITUWHBINA
anmnapar Kypca (pU3MKHu, COMPOBOXKIATh BHICTYILJICHUE MPE3EHTALIUEH;

IpU  BBIMOJHEHUU YYEOHBIX TMPOEKTOB U HUCCIEAOBAaHUN pacnpeneisTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/1auaMu, CICAUTH 32
BBITIOJTHEHUEM IIJlaHA JICMCTBUIM, aJ€KBATHO OLIEHMBATh COOCTBEHHBIM BKJIaj B
JNESITENbHOCTh TPYNIBI, BBICTPANBATh KOMMYHUKATUBHOE B3aUMO/ICHCTBHE,
YUYUTBIBasE MHEHUE OKPYKAIOLINX.

K xonny oOyueHus ¢ 8 knacce npeaMeTHBIE PeE3yJbTaThl Ha YriyOJIEHHOM
YPOBHE JIOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

MCIIOJIb30BaTh MOHATHS (Macca W pa3Mepbl MOJIEKYJI, TEIJIOBOE JBH)KEHHE
aTOMOB M MOJIEKYJI, arperarHble COCTOSIHUS BEILIECTBA, KPUCTALIIMYECKUE U
amop(HbIe Tea, HACHIIIEHHBI M HEHACBHILEHHBIM Map, crnocoObl M3MEHEHUs
BHYTPEHHEW DJHEPrUM, DJJIEMEHTAPHBIA JJIEKTPUYECKUM 3apsid, IPOBOIAHUKH,
MOJTYTIPOBOJHUKH, TUAIEKTPUKH, HICTOYHUKH ITOCTOSHHOTO TOKA, JJIEKTPUYECKOE U
MarHUTHOE TIOJIS, ONTHUYECKass CUCTEMa) U CHUMBOJMYECKHH SI3bIK (DU3UKU TpU
pelleHny Y4eOHbIX U MPAaKTUYECKUX 3a/1ay;

YBEPEHHO pa3iinyarh sBJICHUS (TEIMJIOBOE pacIIMpeHHe (CxKaTHe), TEIIOBOE
paBHOBECHE, IOBEPXHOCTHOE HATSIKEHHE, CMauyMBaHUE, KaIllWJUISIPHBIE SIBJICHMS,
UCTIapeHue, KOHACHcAlUs, IUIaBJICHUE, KPUCTAUIM3als, KUIEHHE, CII0COObI
Terionepeaayn (TermIonpoOBOAHOCTb, KOHBEKIIMS, U3TyUYE€HHE), TEIIOBbIE MOTEPH,
DIIEKTpU3aLMs TeJl, B3aUMOJECUCTBUE 3apsAl0B, ACHUCTBHUSA DJIEKTPUYECKOTO TOKa,
KOPOTKO€ 3aMbIKaHUE, B3aNMOJIEUCTBUE MAarHUTOB, JEHCTBUE MATHUTHOTO ITOJIS HA
MPOBOJHUK C TOKOM) MO OMNHCAHUIO MX XapaKTEePHBIX CBONCTB M Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOIIUX AAHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh  NPOSBICHUE  M3YYEHHbIX  (U3MYECKUX  SIBJICHUU B
OKpyXXalIieM wmupe (B TOM uucie (U3NYECKUE SBICHUS B MPHUPOJIE:
IIOBEPXHOCTHBIE M KaIllWJUIAPHBIE SIBJICHUS B IPUPOJE, KPUCTAUIBI B IPUPOJE,
nznyyenue CoJiHLa, 3aMep3aHue BOJOEMOB, MOpCKHE OpHU3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBJIEHUS B arMmocgepe, 3IEKTPUUYECTBO
KHUBBIX OPraHU3MOB, MArHUTHOE T0JI€ 3eMIId, Apeii( TOTOCOB, POJIb MATHUTHOTO



noyist JUIsl KU3HM Ha 3emiie, TMOJSPHOE CHUSHUE), MPU OSTOM [EePEBOIUTH
MPaKTUYECKYI0 3a/Jady B Y4YeOHYI0, BBIJIEIATh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKy) GU3HUECKUX SIBICHMUIA;

ONKCHIBATh HM3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBJIICHUS, WCIOJIb3YS
dbu3nYecKkue BENMWYWHBI (TEeMIlepaTypa, BHYTPEHHSS JHEPTUs, KOJIMYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEIJIOEMKOCTh BEIECTBA, YIEJbHas TEIJIOTa
IUIaBJICHUS, YJelbHas TEIUIoTa MapooOpa3oBaHUsl, yJleidbHAas TEIJIOTa CTOPaHUS
TOIINBA, KOA()(PHUIIMEHT MOJIE3HOTO ACHCTBUS TEIUIOBOM MAIIMHbBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3AYyXa, JJIGKTPUYECKHM 3apsij, CHJIA TOKa, JIIEKTPHYECKOE
HaIpsHDKEHUE, CONMPOTHUBJIEHUE NpoBOAHMKA, DJIC B Lenu NOCTOSHHOIO TOKA,
AIIEKTPUYECKOE YJIENbHOE COINpPOTUBICHHE BEILIECTBA, paboTa U MOIIHOCTH
AIEKTPUUECKOTO TOKA), MPU OMUCAHUU MPABUIILHO TPAKTOBATh (PU3NUECKUNA CMBICI
UCIIOJB3YEMbIX BEJIWYUH, MX O0O3HAUCHUS U €IUHUIIBI (PU3NUYECKUX BEJIMYMH,
HaxXoJIuTh (OPMYJbl, CBA3BIBAIOLIME JaHHYIO (DU3UYECKYIO BEIMYHMHY C JIPYTUMU
BEJTMYMHAMU, CTPOUTH I'padUKu NU3YYCHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEIIHYUH;

XapaKTepu30BaTh CBOMCTBAa Tei, (U3MYECKUE SBICHUS U TPOIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS MOJIEKYJIPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BEIIECTBAa, YpaBHEHUE TEIJIOBOro OajnaHca, 3aKOH COXPAaHEHUS 3JIEKTPUYECKOIrO
3apsana, 3akoH KynoHa, NMpUHUMIT CyNEepro3ULMH 3JEKTPUUYECKUX TMOJeH, 3aKOH
Oma g1 ydacTka uenw, npaBuia Kupxroda, 3akon OMa 111 IOJTHOM 1€ , 3aKOH
Jxoynsa-JIleHna, 3aKOH COXpaHEHUs SHEPruu, MPU ATOM pa3inyaTh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA U €70 MAaTEMAaTUYECKOE BBIPAKEHUE;

CTPOUTH MPOCThIE (U3HUUECKUE MOJEIH PEAbHBIX OOBEKTOB, MPOLECCOB U
SBJICHUM, BBIJEIATH MPU OSTOM CYIIECTBEHHBIE M BTOPOCTEICHHBIE CBONCTBA
00BEKTOB, MPOIECCOB, SIBICHUN, MPUMEHSITh PU3MUECKUE MOJICIU JI1 OOBICHEHUS
(u3nYECKUX MPOLIECCOB U pElIeHUs yUeOHBIX 3a1a4;

OOBACHATH (PU3MUECKHE SIBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YUCIIE U B
KOHTEKCT€ CHUTYyallMii MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, U peliarh
KAueCTBEHHbIE 337aud, B TOM YHCIE TPeOYIOIIHEe YHCICHHOIO OLICHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MUECKUX BEJIMYUH, NMPU STOM BBHIOMPATH aJEKBATHYIO
(GU3UYECKYI0 MOJIEb, BBISBIATh MPUYMHHO-CIICACTBEHHBIC CBSI3W M BBICTPAUBAThH
JOTMYECKYK) LEMOYKY pACCYKIAECHHM C ONOpOM HAa H3YUYEHHbIE CBOMCTBA
buzndyecKkux siBJICHUM, (HU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTU U MOJIEIIH;

YBEPEHHO pelaTh pacdy€THble 3a7aud (C onmopod Ha 2-3 ypaBHEHMs) IO
U3y4aeMbIM TeMaM Kypca (pu3uKu, BeIOMpas aeKBaTHYI0 (PU3UYECKYIO MOJENb, C
WCITOJIb30BAaHUEM 3aKOHOB W (OpMyJ, CBS3BIBAIOIMUX (DU3UUECKUE BEIUYUHBI,
3alUChIBaTh KPAaTKOE YCJIOBUE M PAa3BEPHYTOE PEIIEHUE 3aJauM, BBISBIATH
HEJIOCTAIOIINE WM U30BITOUYHbIE TaHHbIE, 00OCHOBBIBATH BHIOOP METOJIA PEIICHUS
3a/1a4d, HCMOJIb30BAaTh CIPABOYHBIE [IaHHBIE, INPHUMEHATH METOAbl aHaIN3a



pa3MepHOCTEH, UCIOJIB30BaTh rpa)MuecKre METOJbl PELIEHUs 3a/1ay, IPOBOAUTH
MaTEeMaTUYECKUE MpeoO0pa3oBaHUs U pacu€Thl, OLEHUBATh PEATUCTUYHOCTH
MOJIyYEHHOTO 3HA4YeHUsA (PU3MUECKONW BEIMUYMHBI WU OMPEIENATh Pa3MEpPHOCTh
bu3nyecKoil BETUYNHBI, MOTYYCHHON MPU PEIICHUH 33/1a4H;

pacrno3HaBaTb MpPOOJEMBI, KOTOpPbIE MOYXHO pEHIMTh [PU HOMOUIU
buznyecKux METOAOB, W TpeajaraTb OPUEHTHPOBOYHBIA CIOCOO pelIeHHs, B
ONKMCAaHUU  UCCIEJOBaHUS  PACIIO3HABAaTh  IPOBEPAEMOE  IPEINOJIOKEHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBINH PE3YJIbTAT;

MPOBOAMTDH OMBITHI 10 HAOTIOACHUIO (PU3UUYECKUX SBICHUN WU (PU3NUECKUX
CBOMCTB Ten (KamWUISIpHBIC SIBICHHS, 3aBUCUMOCTb JABJICHHS BO3AyXa OT €ro
o0BéMa M TeMIepaTypbl, CKOPOCTH TpoOIlecca OCTHIBaHUS (HATPEBaHHS) MpPU
U3IYyYEeHUH OT LBETa M3JIydarolled (MOromarmiei) MOBEPXHOCTH, CKOPOCTh
UCHApEHUsi BOJbI OT TEMIEpaTyphbl >KMJIKOCTH U IUIOMAAUM €€ IOBEPXHOCTH,
AIIEKTPU3ALMS TeNl M B3aUMOJICHCTBUE SJICKTPUUYECKUX 3apsAI0B, B3aUMOICHCTBHE
MOCTOSTHHBIX MarHUTOB, BU3yalu3allis MAarHUTHBIX TIOJIEH MOCTOSSHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA 3JIEKTPOJBUTATENS MOCTOSHHOTO TOKA): (hOpMyIHpOBaTh MPOBEPSIEMOE
OpeanoyiokeHne  (TUIoTe3y) O  BO3MOXKHBIX — pe3ysibTaTax  HaOJIIOAeHUl,
CaMOCTOATENILHO COOMPATh YCTAHOBKY W3 HM30BITOYHOrO Habopa o0OpyAoBaHUS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TpPSIMbIE M KOCBEHHbIE H3MEpEHUs (PU3MUECKUX BEJIUYHUH
(TemmepaTypa, OTHOCHUTENbHAsl BJIAXKHOCTb BO3JyXa, CWJa TOKA, HaIpsDKEHHUE,
ylenbHas TEIUIOEMKOCTh BEIeCTBa, COMPOTHUBICHHE MPOBOAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IM(PPOBBIX
npuOOpPOB, OOOCHOBBIBATH BHIOOP METOJA M3MEpEHHUs, (PUKCHUPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTh 3HAUECHUE M3MEPSAEMOUN BEJIMYUHBI C MOMOIIBIO YCPEAHEHUS
pe3yIbTaTOB CEPUN U3MEPEHUIN U OLIEHUBATh MOTPEITHOCTh U3MEPEHMUIA;

MPOBOUTH IKCIIEPUMEHTAIbHBIE MCCICOBAHUS 3aBUCHUMOCTEH (PU3NIECKUX
BEJIMYMH (3aBUCHMOCTH NaBJICHUS BO3[yXa OT ero o0béMa W HarpeBaHUs WIH
OXJTAKICHMSI, UCCTICIOBAHUE SIBJICHHSI TETJIOOOMEHA MPU CMEIIMBAHUH XOJIOTHOM |
ropsiueid  BOJBI, 3aBHUCHUMOCTb COIPOTUBICHHUS MPOBOJHHMKA OT €ro JUIMHBI,
IUIONIAIA  TOMEPEYHOr0 CEYEHHs U  YACIbHOTO CONPOTHBICHHUS BELIECTBA
IPOBOJHMKA, CUJIbI TOKA, MPOTEKAIOIIEr0 Yepe3 MPOBOJHUK, OT HAMPSIKEHHs Ha
IPOBOJHUKE, UCCIIEJOBAHHME IOCIEA0BATEIBHOIO M NApaJUIEIBbHOTO COECIUHEHUM
MIPOBOJHHUKOB): COBMECTHO C Y4HTeleM (QOpMyIupoOBaTh 3adadyy W THUIOTE3Y
UCCIJIEIOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITEIHHO
coOupaTh SKCIEPUMEHTAIBHYI0 YCTAHOBKY C HCIIOJIB30BAHUEM WHCTPYKIIHH,
IPEJCTaBIISTh [TOJYYEHHbIE 3aBUCUMOCTH (PU3UUYECKUX BEJIMYMH B BUJIE€ TAOIUI] U



rpaUKoB, OLEHUBaThb IOTPEIIHOCTH, Ji€JaTb BBIBOJABI IO  pe3yibTaTaM
UCCIIEI0BaHMS;

coOmofaTh mpaBuia 0€30MacHOr0 Tpyna mpu padboTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;

XapaKTEepHU30BaTh MPUHUMUIIBI IEUCTBUS M3YYEHHBIX MPUOOPOB, TEXHHUECKUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLECCOB C OMOPOM Ha MX ONucaHusi (B TOM
Yyclie: CUCTEMa OTOIUIEHUS JOMOB, THTPOMETp, MapoBas TypOMHA, aMIEpMETD,
BOJIBTMETP, CUETUUK IIEKTPUUECKON ISHEPrUH, HIIEKTPOOCBETUTENBHBIE MTPUOOPHI,
HarpeBaTeNbHBIE  AJIEKTPONPUOOPHl  (MIPUMEPBI), MPEAOXPAHUTENIN U HX
OpUMEHEHUE B OBITY M TEXHHKE, IPUMEHEHHE MOCTOSHHBIX MAarHUTOB,
AIIEKTPOMATrHUTOB, 3JEKTPOJIBUTaTelb IMOCTOSHHOTO TOKAa), MCIOJb3yS 3HAHUA O
CBOMCTBAX (PU3MUECKUX SIBICHUN, HeoOXoauMmble (U3UYECKHUE 3aKOHBl U
3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKHWE YCTPOMCTBA H HW3MEpPUTEIbHBIC
npuOOpsl MO CXEMaM M CXEMaTUYHBIM PHUCYHKaM (PKUJKOCTHBIA TEpMOMETD,
TEPMOC,  TCUXPOMETpP, TUIPOMETP, JBUIaTellb  BHYTPEHHErO  CrOpaHMus,
JIEKTPOCKOII, ~ PEOCTaT), COCTABJIATH CXEMBbl  DJIEKTPUUECKUMX ILENned ¢
IIOCJIEIOBAaTEIbHBIM W NApAJUICIbHBIM COCAMHEHMEM JJIEMEHTOB, pas3jinyas
YCIIOBHBIE 0003HAYEHMS 3JIEMEHTOB AJIEKTPUUECKUX IIeNeil, UCI0JIb30BaTh CXEMBI
U CXEMaTUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIbHBIX
npuOOpPOB U TEXHOJIOTMUYECKUX MPOIECCOB MPH PEUICHUH Yy4eOHO-TPAKTUYECKUX
3aj1ad4;

MPUBOANUTH NMPUMEPHI (HAXOIUTh MH(OPMAIMIO O MPUMEpaxX) MPaAKTUYECKOTO
UCITIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW KU3HU JUIsl oOecreyeHus
0e30MacHOCTH MpHU OOpallleHUH ¢ NpUOOpaMH U TEXHUYECKMMHU YCTPOMCTBaMH,
COXpaHEHHUSl 370pPOBbsi U COOJIIOJIEHUS HOPM JKOJOTUYECKOTO IIOBEICHUS B
OKPY’KAIOIIEH CPEE;

OCYUIECTBJIATh MOUCK MH(popManuu gusznyueckoro coaepxanus B Uutepuere,
CaMOCTOATENBbHO (OPMYJIHPYST TOMCKOBBIM 3ampoc, Ha OCHOBE HMMEIOUIUXCS
3HAHUM M CpPaBHEHHUS [OMOJHUTEIBHBIX HCTOYHUKOB BBIACIATH HH(OpMaIuio,
KOTOpasi SIBJISIETCSI MPOTUBOPEUMBOI HIIM MOKET ObITh HETOCTOBEPHOM;

WCIIOJIb30BaTh NPU BBHINOJHEHUH YYEOHBIX 3aJaHUil Hay4YHO-TIOMYJIAPHYIO
auTepaTypy (pu3Mdeckoro coaep)kaHus, CIpaBOYHbIE MaTepUaibl, PECYPChl CETH
WuTepHeT, BiaaeTb NpuéMaMH KOHCIEKTHUPOBAHMUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3/l1aBaThb COOCTBEHHbIE IUCHMEHHBIE M KpPAaTKHE YCTHBIE COOOIICHMS,
00001m1as nHMOPMALIKIO U3 HECKOJIBKUX UCTOUYHUKOB (PU3UYECKOTO COJIEPIKaHUs, B
TOM  4YMclieé NyOJUYHO  MPEACTaBIATh  PEe3yJbTaThl  IPOEKTHOM WM
UCCIIE0BATENBCKOM NEATENBHOCTH, IPU ’TOM IT'PAMOTHO HCII0JIb30BaTh U3yUEHHBIN



NMOHATUMHBIM  ammapaT  Kypca  (U3UMKH,  CONPOBOXJIATh  BBICTYIUJICHUE
MIPE3CHTAIE;

MIPY BBITIOJTHEHUH YY9E€OHBIX MPOCKTOB M MCCIIENOBAHUN (DHU3MUECKUX IPOIIECCOB
pacrpenensaTh 00S3aHHOCTH B TPYINE B COOTBETCTBUM C IOCTABJICHHBIMHU
3a7a4yaMHt, CJIEIUTh 34 BBINOJHEHUEM IUIaHA JCUCTBUM W KOPPEKTUPOBATH €TO,
aJICKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJL B JIEATCILHOCTh TPYIIIIHI,
BBICTpAaMBaTh KOMMYHUKATHUBHOE B3aWUMOJICHCTBUE, TMPOSBISASA TOTOBHOCTh
paszpemarh KOHMIUKTHI.

K koniny oOyuenusi ¢ 9 kaacce npeAMETHBIE Pe3yJbTaThbl Ha YIIIyOJIECHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

UCIIOJIb30BaTh MOHATHUSA (CUCTEMa OTCUETA, OTHOCUTEILHOCTh MEXaHUYECKOTO
JBIDKEHUS, HEBECOMOCTh U TEPErPy3KH, IIEHTP THKECTH, MEXaHHMYCCKUE BOJHBI,
3BYK, WH(Pa3ByK W YIBTPa3BYK, JJICKTPOMArHWUTHBIC BOJIHBI, PEHTTEHOBCKOE
U3ITy4YeHHeE, IIKaJIa 3JIEKTPOMArHUTHBIX BOJH, UICTOYHUKH CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTD, CIEKTPhl MCIYCKaHUsl U TOTJolIeHus, ainbda-, 6eTa- U ramma-
W3ITydeHUsI, U30TOIIbI, SACPHAs M TEPMOsISpPHAs DPHEPreTHKAa) U CHUMBOJMYCCKHM
S3BIK (DU3WKHW TIPH PEIICHUH YUEOHBIX U IPAKTUICCKUX 3a71aY,

YBEPEHHO  pas3iuyaTh SBJICHHWS  (paBHOMEPHOE MW  HEPAaBHOMEPHOE
NPSMOJIMHEMHOE JBIDKEHHUE, PAaBHOYCKOPEHHOE TMPSMOJMHEHHOE JIBHKEHHE,
CBOOOJHOE TMAaJ€HHWE TeJ, ABWKEHHE IO OKPYXHOCTH, B3aWMOJICHCTBUE Te,
paBHOBeCHE MaTEpPHAIbHOW TOUYKH, PEAKTHUBHOE JBIWKEHHWE, HEBECOMOCT,
KojeOaTenpHOe JABMKEHUE (TapMOHHYECKHE, 3aTyXarollue, BBIHYXICHHBIC
KoJieOaHMs), PE30HAHC, BOJIHOBOE BMXKEHUE (paclpOCTpPAHEHHUE U OTpaKEHUE
3ByKa, uHTepdepeHIus u nudpakius BOJIH), MPIMOJIMHEHHOE pacnpoCTpaHEeHHE,
OTpaXE€HUE U TMPEJOMIICHHE CBETa, TOJIHOE BHYTPEHHEE OTPAKEHUE CBETA,
pa3joxeHne OelIoro CBeTa B CIEKTP W CIO0XEHHE CHEKTPAIbHBIX I[BETOB,
CCTCCTBEHHAs  pPaTUOAKTUBHOCTh, BO3HUKHOBCHHE JIMHEWYATOTO  CIIEKTpa
U3ITy4eHHs) TI0O ONHCAHWIO MX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacmo3HaBaTh ~ TPOSBICHHEC  HM3YyYCHHBIX  (U3WYECKUX  SIBJICHUH B
OKpYyXarolmeM Mupe (B ToM uucie (Gpu3ndeckue SBJICHUS B MPUPOJIC: MPUIUBHI U
OTJIUBHI, ABMXKeHUE TIaHeT COMTHEYHOW CHCTEMBI, PEAKTUBHOC JIBHKCHHUE YKUBBIX
OpPraHU3MOB, BOCHPHITHE 3BYKOB YXHUBOTHBIMH, 3EMIICTPSICEHUE, CEHCMUYECKHE
BOJTHBI, IIyHAMH, X0, IIBETA T€JI, ONITHUYECKHE SBJICHUS B MPUPOJIE, OMOIOTHUECKOE
JEUCTBUE BUIUMOTO, YIBTPA(PHUOIETOBOTO H PEHTTEHOBCKOTO HW3JIYYCHH,
€CTECTBCHHBI pPaaMOaKTHBHBIA (POH, KOCMHYECKHE Jy4d, pPaTUOAKTHBHOE
U3Iy4eHUE TPUPOTHBIX MHUHEPAJIOB ACHCTBHE PaJMOAKTHBHBIX H3IYYCHHH Ha
OpraHW3M YEJIOBEKa), MPU ITOM IMEPEBOANTH MPAKTHYECKYIO 3a7ady B y4eOHYIO,
BBIJICIISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHM;



ONUCHIBAaTh M3y4YEHHBIE CBOMCTBA Tel U (DU3MUECKHUE SIBJICHUS, HUCIIONb3YS
¢uznueckue BeNUYMHBI (CpeAHsII W MIHOBEHHAas CKOpOCTh Tela IIpU
HEPaBHOMEPHOM JIB)KEHHH, YCKOPEHHE, IMEPEMEIIEHUE IMPU PABHOYCKOPEHHOM
OPSIMOJIMHEWHOM  JIBUOKEHUM,  yIJOBas  CKOPOCTb,  LEHTPOCTPEMUTEIBHOE
YCKOpEHUE, CHJIa TPEHUsI, CUJIa YIPYTOCTH, CUJIA TAKECTH, YCKOPEHHUE CBOOOHOTO
NaJIcHUs, BEC TeJa, LIEHTP TKECTH TBEPJOTO Tela, UMITYJIbC Tela, UMITYJIbC CHJIBI,
MOMEHT CHJIbl, MEXaHNYecKasi padoTa U MOILLIHOCTb, IOTEHIAJIbHAS SHEPIuUs Tena,
MOJHITOrO HAJl MOBEPXHOCTHIO 3€MJIM, NOTEHIIMAJIbHASA SHEPI Ul CHKATOU MPYKUHBI,
KHMHETHYECKasi HHEpPrus, IIOJIHAsI MEXaHM4YecKash HHEprus, MepuoJ U 4YacToTa
Kosie0aHul, MepuoJ MaTeEMaTUYECKOTO U MPYKUHHOTO MASATHUKOB, JJIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBE€Ta, MOKAa3aTejb IPEIOMIICHHUS
Cpelbl), TpU ONWCAaHUM TMPaBUIBHO  TPAKTOBaTh  (DU3UYECKUH  CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUEHUS W €IUHHLBl (PU3MYECKUX BEIUYMH,
HaxXoJuTh (OPMYJIbl, CBA3BIBAIOLIME JAHHYIO (DU3UYECKYIO0 BEIUYHHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapakTepu3oBaTh CBOMCTBA Tel, (DU3UYECKHE SIBIEHUS U  IPOLECCHI,

UCITOJIb3YsI 3aKOH COXPAHEHUs SHEPTHUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIIMII
CYNEPIIO3UIIMA CWJI, IIPUHUUI OTHOCHTENBHOCTH ['amuies, 3akoHbl HprOTOHA,
3aKOH COXpPAHEHUs UMITYJIbCa, TEOPEMY O KMHETHYECKON SHEpruu, 3akoH l'yka,
3aKOH bepHymu, 3aKOHbI OTPa)KE€HUS U MPEJIOMIICHUS CBETa, OpPMYIly TOHKOU
JIMH3BI, INIAHETAPHYIO MOJIENIb ATOMA, HYKJIOHHYIO MOJI€JIb AaTOMHOTO SI/1pa, 3aKOHbI
COXPaHEHUs 3apsA0BOr0 U MACCOBOIO YHCEN IPH SIEPHBIX PEAKLUAX, IPU ITOM
pa3ianyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €70 MATEMATUYECKOE BBIPAKECHHUE;
CTPOUTH (PU3UUYECKHE MOJAEIH PEAbHBIX 00BEKTOB, MPOLECCOB U SBJICHUM,
BBIICNIATh MPU 3TOM CYIIECTBEHHBbIE U BTOPOCTENEHHBIE CBOWCTBA OOBEKTOB,
OpPOIIECCOB, SBJICHUM, NPUMEHATh (QU3MUECKUEe MoJend Uil  OOBSICHEHUS
(bU3MYECKUX MPOLIECCOB U PEIICHUs] yUEOHBIX 3a/1a4;
OOBACHSTH (PU3NYECKUE SIBICHMS, POLIECCHI U CBOMCTBA TE€JI, B TOM YHUCIIE B
KOHTEKCTE CHUTyalluldl MpaKkTUKO-OPUEHTHUPOBAHHOIO  XapakTepa, W peuarh
KayeCTBEHHbIC 3aJaud, B TOM 4YHUCIe TpeOylolIre YHCIECHHOTO OLEHUBAHUS
XapaKTEepHBIX 3HAUCHUN (PU3NYECKUX BEIMYHH, TPU 3TOM BHIOMPATH a/IeKBATHYIO
(u3NYECKyI0 MOJIENb, BBISIBISITh MPUYMHHO-CIIECTBEHHBIEC CBSI3U U BBICTPAUBAThH
JIOTUYECKYIO0 1IETIOYKY PacCyX ACHHM M3 2—3 MaroB ¢ OMOpPOM Ha HU3yYEHHBIE
CBOMCTBa (PM3UUECKUX SIBJICHUH, PU3NYECKHUE 3aKOHBI, 3AKOHOMEPHOCTH 1 MOJIEIH;
YBEPEHHO pellaTh pacyETHBIC 3a/1a4 MO0 U3y4aeMbIM TEMaM Kypca (QU3HKH,
BbIOMpas aJEeKBaTHYIO (PU3MUECKYI0 MOJENb, C HCHOJIb30BAHUEM 3aKOHOB M
dbopMyi, CBA3BIBAIONIUX (PU3MUECKHE BETUYUHBI, 3aMMCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pELIEHHE 3aJauyM, BBIABISATH HEAOCTAIOIIME WIM HU30BITOUHBIE
NaHHble, OOOCHOBBIBaTH BBIOOp METOAA PpEUIEHMsS 3aJaud, HCIOJIb30BaTh



CIIPABOYHBIE JaHHBIE, MPUMEHSITh METOJIbl aHAJIU3a Pa3MEPHOCTEHN, MUCIOIb30BAThH
rpaguueckue  METOAbl  pEIIeHUs  3aJay, [MPOBOJUTH  MaTeMaTHYECKHE
npeoOpazoBaHusl U pacyEThl, OLEHUBATH PEATUCTUYHOCTD MOJyUYEHHOTO 3HAUYCHUS
(GU3NYECKOW BEIWYUHBI W ONPEACTATh Pa3MEPHOCTh (PU3MUECKOW BEIIUYUHBI,
MOJIyYeHHOMU MPU PEIICHUH 3a]1auu;

pacno3HaBaTh NPOOJIEMBI, KOTOpPHIE MOXKHO PEHIUTh MPU  MOMOIIHU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
ONMCAHWM  WCCJENOBAHMS  PAClO3HAaBaTh  MPOBEPSEMOE  IMPEANOJIOKECHHE
(rumote3y), OIEHUBATH MPABWIHHOCTh MOPSJAKA MPOBEACHUS HCCIEIOBaHUSA,
MHTEPHPETUPOBATH MOJYUCHHBIN PE3yJIbTaT;

MIPOBOJIUTH OMBITHI 110 HAOIIOACHHUIO (PU3UYECKUX SIBICHUM WK (PU3UUECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HproTOHa, 3aKOHAa COXpaHEHUs YHEPTUH,
3aKOHA COXpaHEHUs HMITyJibca, JECUCTBUE 3aKOHAa bepHyM M BO3HUKHOBEHHE
NOABEMHON CHJIBI  KpbUIAa, 3aBUCUMOCTh TlepuoAa KojeOaHUW MNPy KUHHOTO
MasgTHUKa OT MAacChl TIpy3a M KECTKOCTU TPYNKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYJbl MaJIbIX KOJieOaHW#, MPAMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
pasniokeHue 0eJoro CBeTa B CIEKTP, U3YUCHUE CBOMCTB M300paxKeHUs B MIIOCKOM
3epKaje U CBOMCTB M300paKCHUS MpEIMETa B COOMpArollel JIMH3E, HAOII0IeHHE
CIUIOIIHBIX M JIMHEWUYATHIX CHEKTPOB U3JIy4YeHHUs): (pOopMynupoBaTh MpOBEpsieMOe
npeanosjoxkeHue (TUMOTe3y) O  BO3MOXKHBIX — pe3ysbTarax  HaOIOJEHUH,
CaMOCTOATEIILHO COOMpPATh YCTAHOBKY M3 HM30BITOYHOrO Habopa o0OpyaoBaHUS,
OIMMCHIBATH XOJI OIBITA U (DOPMYJIHUPOBATH BHIBOIHI;

MPOBOAUTL TPU HEOOXOAUMOCTH CEPHUIO0 MPSAMBIX U3MEPEHUH, OINpenesss
CpelaHee 3HAYEHUE U3MEPSeMOM BEIUYUHBI M ONpeAeisisi MOTPENIHOCTh
pEe3yJabTATOB MPSMBIX H3MEPEHUH, OOOCHOBBIBATH BBIOOpP CMOCO0a HU3MEpPEHUs
(M3MepUTENBHHOTO MPUOOpa);

MIPOBOJUTH KOCBEHHBIE U3MEPEHUS (HU3UUECKUX BETUYUH (CPEIHSSI CKOPOCTh
U YCKOpEHHE Tella MPU PABHOYCKOPEHHOM JBUXKEHUHU, YCKOPEHHE CBOOOIHOTrO
najcHusi, KECTKOCThb  TMPYXHUHBI, KOIDPUIIMESHT TPEHHS  CKOJBKCHUS,
MEXaHMUYeCKas paboTa ©  MOIIHOCTh, YacToTa H® IEepHoJ  KojecOaHUi
MaTeMaTUYeCKOro M  TPYKHHHOTO  MAasTHUKOB, (OKYCHOE  pacCTOSHUE
coOuparomeli JUH3bI W €€ ONTHYecKas Cuiia, paguoOaKTUBHBIN (OH) C
WCIIOJIb30BAaHUEM aHAJOTOBBIX U LU(POBBIX MPUOOPOB: OOOCHOBHIBATH BHIOOP
METO/a U3MEpPEHHUs, IUIAHUPOBATh HM3MEPEHUs, CAMOCTOSTENbHO COOUpaTh
DKCIIEPUMEHTAJLHYI0 ~ YCTAHOBKY,  BBIYUCIISATH  3HAYCHHE  BEIMYUHBI U
aHAIM3UPOBATh TMOJTYYEHHBIE PE3YNbTATHI, OLEHWBAS IMOTPEITHOCTh PE3yIhTaTOB
KOCBEHHBIX U3MEPEHUM;

IPOBOJUTH IKCIIEPUMEHTAIbHBIE UCCIEAOBAHUS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBUCUMOCTh IyTH OT BPEMEHU MpPHU PABHOYCKOPEHHOM JIBMXKEHHH 0O€3



HAYaJIbHOM CKOPOCTH, 3aBUCUMOCTb CHJIbI TPEHHS CKOJIBKEHHSI OT CHJIbI
HOPMAJILHOTO JaBJICHUs, Mepuoda KoJieOaHUNW MaTEeMaTHYECKOTO MAasTHHUKA OT
JUIMHBl HUTH, OINPEIECICHUE YCKOPEHUs CBOOOJHOIO MaJEHUs, HUCCIEI0BAHUE
U3MEHEHHUSl BEJIMYMHBI U HAIMpaBiICHUS WHAYKIIMOHHOTO TOKa, 3aBUCHMOCTH YIJia
OTpaXEHUs CBETa OT yria NaJeHUs, yria MNpeJoMJICHUS OT YIJia MaJeHUs
CBETOBOTO Jy4ya, HCCJIEJIOBAHUE TPEKOB: HM3MEPEHUE SHEPIHMH YAaCTULIBI I10
TOpMO3HOMY NyTH (110 oTorpadusiM)): COBMECTHO C y4HUTeIeM (OpMYJIUPOBATH
3a/layy M TUIIOTE3y UCCIEI0BAaHUS, CAMOCTOSTENBHO INIAHUPOBATH MCCIIEIOBAHUE,
CaMOCTOATENIBHO COOMpATh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY, MPEACTaBIATh
MOJIYYCHHBIE 3aBUCUMOCTH (U3MUYECKUX BEJIMYUH B BUJE TaOJIUIl U TpaduKOB,
OLIEHUBATh NOTPELIHOCTH, JAEJIaTh BBIBOJBI IO PE3YJIbTaTaM HCCIIEIOBaHMS;

cobmoaaTe mnpaBuia Oe30macHOro Tpynaa Mpu pabore ¢ J1abopaTOPHBIM
o0opyI0BaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM HAa MX OMHUCaHUS (B TOM
quclie: CIUIOMETP, JATYMKU IIOJIOKEHUS, PACCTOSIHUSI M YCKOPEHUs, pakeTa,
9XO0JIOT, OYKH, HEpUCKoIll, (oToammapar, MUKPOCKOIN, TEJIECKON, ONTHYECKHE
CBETOBO/Ibl, CIEKTPOCKOIN, JO3UMETp, Kamepa Buiibcona), ucmnonb3yst 3HaHUS O
CBOMCTBax (hU3MYECKUX SIBICHUN U HEOOXOJIMMbIE (pU3MUYEeCKrne 3aKOHOMEPHOCTH,
UCTIONb30BAaTh CXEMbl W CXEMAaTUYHBbIE PHCYHKA W3YYCHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOLECCOB IpU
pelieHny Yy4eOHO-TIPAaKTUYECKUX 3a]ad, ONTUYECKHE CXEMbl JISl IMOCTPOCHHS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

MPUBOANUTH MPUMEPHI (HAXOIUTh MH(OPMAIMIO O MPUMEpaX) MPaKTUYECKOTrO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B TOBCETHEBHOW >KM3HU ISl OOECTICUCHUs
0e30MacHOCTH MpHU OOpallleHnHd ¢ NpuOOpaMH U TEXHUYECKMMHU YCTPOMCTBaMH,
COXpaHEHHUsl 370pPOBbsI U COOJIOJEHUS HOPM DKOJIOTMYECKOTO IIOBEICHHUS B
OKPYKaroLIEN CpeIe;

OCYUIECTBJIAThH MOUCK MH(popManuu gpusznyueckoro coaepxanus B Uurepuere,
CaMOCTOATENBHO (HOPMYIUPYsI TOMCKOBBIN 3aMpoC, HAXOJUTh MYTH OIpPEACIICHUS
JIOCTOBEPHOCTH TOJIy4€HHON HMH(OpMAIMM Ha OCHOBE MMEIOIIUXCS 3HAHUN U
JIOTIOJTHUTEIbHBIX HCTOUHUKOB;

WCIIOJIb30BaTh NPU BBHINOJHEHUH YYEOHBIX 3aJaHUl HAay4YHO-TIOMYJIAPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUs, CIIPABOUYHbIE MaTE€pHAIbl, PECYPChl CETU
WuTepHer, BiameTh NpuEMaMHd KOHCIEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHUsA
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaThb COOCTBEHHbIE MHCHbMEHHBIE U YCTHBIE COOOILICHHS Ha OCHOBE
uH(pOpMAIIUU U3 HECKOJIBKUX MCTOYHUKOB (DPM3UUECKOrO COAEpKaHUs, MyOIuYHO
MPEACTABIATh PE3YJIbTaThl IPOCKTHOM WIIM UCCIIEI0BATENBCKON AEATEILHOCTH MIPU



TOM TpPaMOTHO HCIOJIb30BaTh W3YYEHHBIM MOHATUWHBIN anmapar HU3y4yaeMoro
pazznena (U3MKKM W CONMPOBOXIATh BBICTYIUIGHHE TMpe3eHTalued ¢ y4&ToM
0COOCHHOCTEH ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kouu4vecTBO 4acoB DJIEKTPOHHbBIE
HanmeHoBaHMe pa3/iesioB U TeM uudpoBbie
Ne ni/mm P Konrpoasubie | IlpakTnuyeckue (ubp )
NMPOrpamMMbI Bcero o0pa3oBaTejbHbIE
padoThbI padoTbI
pecypcbl
Pazjnen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAIOLIEr0 MUpa
bubnnorexa [JOK
11 o — 2
H3HKa T HayRa O prpone https://m.edso0.ru/7f416194
b K
12 du3nyecKue BeITUINHBI 4 3 ubsmoreia O
https://m.eds00.ru/7f416194
bu6nmoteka [IOK
13 E - i 2 1
CTECTBEHHO-HAYYHBI METOJ TO3HAHUS httos://m.edsoo.ru/7f416194
Hroro no pazneny 8
Pa3nen 2. [lepBoHavajibHbIE CBEIEHNSI 0 CTPOCHUH BellleCTBA
bu6nmmorexka [IOK
2.1 C 2 1
TPOCHHE BEMeCTBa https://m.eds00.ru/7f416194
29 JIBU>KEHUE U B3aUMO/IEVCTBUE YACTHI] 4 5 but6mmoreka [JOK
' BEILECTBA https://m.eds00.ru/7f416194
but6mmoreka [JOK
2.3 A 1 1
TPEratHbIC COCTOAMMA Beltecta https://m.edsoo.ru/7f416194
Hroro no pazneny 7
Pa3nen 3. /IBu:keHHe U B3aNMO/IeliCTBHE Tejl
3.1 MexaHH4YeCKOE IBIKEHIE 10 1 2 bubnnorexa LIOK

https://m.edsoo.ru/7f416194
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bu6mmoteka IIOK

3.2 )41 9
HEPHIL, Macea, HOTHOCTS https://m.edsoo.ru/7f416194
bubnnorexa [JOK
3.3 Cuna. B 15
A, BHIARL CHL https://m.edso0.ru/7f416194
Wroro mo pazneny 34
Pasznen 4. /laBiieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaua naBneHus TBEPILIMU 5 bubnnorexa [IOK
' TE€JIaMH, JKUJIKOCTSIMH U Tra3aMH https://m.eds00.ru/7f416194
bubmuoreka [IOK
4.2
Alapaterue xuxocth 0 https://m.eds00.ru/7f416194
bubnuorexa [IOK
4. A
3 TMOChepHOe faBeHHe > https://m.edso0.ru/7f416194
a4 JelicTBUE )XKUIKOCTH U raza Ha 12 bubnnoreka [IOK
' MOTPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 28
Pazgen 5. Padora u MmouiHoCTh. JHEprus
bu6mmotexka I[IOK
>1 Pabora i mongocTs 6 https://m.edso0.ru/7f416194
but6mmoreka [JOK
5.2 IT 8
POCTBIC MEXQHHSME https://m.edso0.ru/7f416194
bu6nunorexa [IOK
5.3 M 5
CRARHICCKad SHEpTHA https://m.edso0.ru/7f416194
Hroro no pazneny 19
Pa3nen 6. [loBTOopuTE/ILHO0-0000IIAKOIIHI MOTYJIH
6.1 [ToBTOpUTENEHO-0000IIAOIINN MOAYITH 6
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HOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoJsimyecTBo yacoB DJIeKTPOHHbIE
Ne n/m Tema ypoka Koutponbubie | TIpakTuueckue Aara unpponbe
Bcero u3ydyeHusi | oOpa3oBaTebHbIE
padoTsI padoThbI pecypest
1 ®du3uka — HayKa o0 npupoje. SIBiIeHus 1 0 0
HPUPOJIBI
2 dusnuecKue sIBICHUS 1
dusnueckue BeIMuuHbl. PazMepHOCTb.
3 ®uznueckue npudopsl. [lorpemHoctu npu 1
HPSMBIX U3MEPEHUIX
VYpok-uccnenosanue "M3mepenne 0
4 JMHEHHBIX Pa3MEPOB TEN U IPOMEKYTKOB 1 1
BpemeHn"
5 JlaGopatopHas pabota "M3mepenue oobEéma 1 0 1
YKUJIKOCTHU U TBEpAOTO Tema"
5 JlaGopatopHas pabota "Omnpenenenue 1 0 1
pa3MepoB Maibix Ted. Merop psiioB”
7 Metoapl HaydHOTO TT03HaHUs. OnHcaHue 1 0 0
(UBUYECKUX SBJICHHUH C TOMOIIBIO MOJIEIICH
Ypok-uccnenosanue "[IpoBepka runoTessl: 0
3 JAIbHOCTH TMOJIETA ApUKa, MYIIEHHOTO 1 1
TOPU3OHTAIILHO, TEM OO0JIbIIIE, YeM OOJIbITIE
BbICOTA ITycKa"
9 Crpoenue BemectBa. OMbITHI, 1 0 0




JOKa3bIBAIOIHUE JTUCKPETHOE CTPOCHUEC
BCIICCTBA

10

JlaGopaTtopHnas pabora "OrneHka quamerpa
aTOMa METOJIOM PSA0B (C UCIOJIb30BAHUEM

dotorpaduii)"

11

Ypok-uccnenosanue "Hadmonenue
TEIIOBOTO pacIIupeHwsi ra30B. OTBITHI IO
0OHApY>KEHUIO JEHCTBUS CUJT
MOJIEKYJIIPHOTO HNPUTsKEHUS"

12

JBuxxenne yactuil Beniectsa. Juddysus.
bpoyHnoBckoe nBuxkeHne

13

VYpok-uccnenosanue "Habmoaenue u
00BsiICHEHUE OPOYHOBCKOTO TBUKEHUS U

muhdyzun"

14

B3aumoaericTBre 4acTUI] BELECTBA:
MPUTSKEHUE U OTTAJIKUBAHUE

15

ArperaTHble COCTOSIHHSI BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
Bo/ibI/ KoHTpOJILHAs padoTa 1o Teme
«HepBOHa'{aJII)Hble CBECACHUA O
CTPOCHHUHU BEIIECTBA»

16

Mexanunyeckoe aBukeHue. [1yTsp,
TPaeKTOpHs, IEPEMEILICHHE

17

PaBHOMEpHOE 1 HEpaBHOMEPHOE
nBuxkeHne. CKopocTb

18

Haxoxnaenue ckopocTy, yTH ¥ BpEMEHU
IIpU PaBHOMEPHOM IMPSMOJIMHEHHOM
JBUKEHUU




19

JlaGopaTtopHas pabota "Onpenenenue
CKOPOCTH PaBHOMEPHOTO ABUXKEHUS"

20

['paduku npssMOIUHEHHOTO PABHOMEPHOTO
JIBUKCHUS

21

Pemenue 3anay o reme "Pacuer cpeaneit
ckopoctu"

22

JlaboparopHas padora "Omnpenenenue
CpeIHEN CKOPOCTH CKOJIBKEHUS OpycKa
WJIY IIapHKa IO HAKJIOHHOM II0CKOCTH"

23

OTHOCUTENBHOCTD IBHKEHUS. CII0KEHHE
CKOpOCTEW ITPU MapaJIIEIbHOM JABUKEHUU

24

[Tomyuenue u ananu3s rpaduKkoB
3aBUCHUMOCTH MYTH U CKOPOCTH JIBUKEHUS
OT BpEMEHU

25

Pemenue rpadguueckux 3agad no reme
"MexaHnuka. PaBHOMepHOE IPSAMOJIMHENHOE
nIBIOKeHne"

26

SBnenuie nHepuUU. 3aKOH MHEPIIUU

27

BzaunmopeicTeue Ten Kak npuurMHa
M3MEHEHUS CKOPOCTH. Macca Tena Kak
Mepa UHEPTHOCTH Teja MpHu
MOCTYNaTEIbHOM JBUKEHUN

28

VYpok-uccnenosanue "CpaBHEHHE Mace 11O
B3auMoieiicTBuio Ten"/KoHTponbHas
pabota no Teme «MexaHn4deckoe
JIBHKCHUE)

29

IInoTHOCTE BelliecTBa

30

JlabopaTtopHas pabora "Omnpenenenue




IJIOTHOCTHU TBEpI0TO Temna'

Pemenue 3ama4 no teme "Macca Tena.

31 [InotHOCTH BemecTBa"

32 Cwmecu u cruiaBbl. [ToBepxHOCTHAs U
JMHEHHAs MJIOTHOCTD
[ToaroToBKa K KOHTPOJILHOM padboTe Mo
TeMe "®u3nKa — HayKa o PUPOJIE.

33 [TepBoHauabHBIE CBEACHHS 00 ATOMHO-
MOJIEKYJISIPHOM CTPOE€HUHU BELIECTBA.
Mexanuka"

34 KonTpoasHnasi padora o reme
"TLJIOTHOCTBY

35 Cuna. SIBnenue Tsarorenus. Cuiia TSHKECTH

36 N306paxkenue cui. Pemenne 3aia4 o
teme "OnpeneneHre CUiIbl TsHKecTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. 3mepenue cui. JluHamomerp
VYpok-uccnenosanue "HabmroneHue

39 M3MEHEHUSI CKOPOCTH MPU B3aUMOJIEHCTBUN
ten"

40 Pemenne 3anay no reme "Cuna ynpyrocT.
Bec rena"
JlaGopatopHas pabota "OnbITHI,

a1 JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pacTspkeHus (1edpopMaIim ) IpyKUHbI OT
MPUII0KEHHOM CHJTBI"

42 Cuna tpenus

43 Crnoxenue cuil. PaBHoaeicTByoas cria




Pentenue 3amay o teme "CiioKeHUE CUII.

44 PaBnoaeiictByromas cuia”

45 Pentenue 3amau o teme "B3anmMmonelicTeue
ten. Cuiel B Mexanuke"
Pemenne 3amgau no reme "Cuna tpenus'.

46 Ypok-uccienoBaHue 1o TeMe
"HccnenoBanue 3aBUCUMOCTH CHIIbI TPEHUS
OT IUIOIIA/IA CONTPUKOCHOBEHHUS"
JlabopaTtopHnas padota "OmbITHI,
JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTH CHJIBI

47 TPEHHUsI CKOJIbKEHUS OT CUJIBI IaBIICHUS U
XapakTepa COMPHUKACAIOIINXCS
noBepxHocren"

48 Pemenne 3agau mo teme "B3aumonenicTeue
ten. Cuiel B MeXaHuke"

49 KonTposbHas padora no reme
"B3anmopeiicTtBue Tea"

50 JlaBneHue TBEPABIX TEN

51 VYpoxk-skcnepumenT "CrocoObl
oTpesieNieHus JaBJICHHs TBEpOro Tena"

59 VYpok-uccnenopanue "3aBUCUMOCTb
JIaBJIEHUs ra3a oT TeMIepaTypsl”

53 JlaBneHue )XuaKocTel 1 ra3oB. 3aKoH
[Tackans

54 [IHeBMaTnyeckue ycTpoiicTaa

55 3aBUCUMOCTb JaBJICHUS KUKOCTH OT
TJTyOWHBI

56 ['uapocTaTnveckuii mapagaokc




Ypok-nipoekt "M3yueHne cooOmarmmxcs

57 |
COCY/IOB

58 Ypok-koupepennus "l mapaBiuueckue
MEXaHU3MBbI"

59 Hcnonbp3oBanue BEICOKUX JaBICHUH B
COBPEMEHHBIX TEXHOJIOTHUSIX

60 Pemienne 3amau mo Teme " JlaBineHue
KUIKocTH"

61 ATtmocdepa 3emiu U IPUYUHBI €
CYILIECTBOBAHUS

62 VYpok-uccnenosanue "l[IposiBinenue
JericTBHs aTMOC(HEPHOTO AaBICHUS "

63 Hsmepenune atmochepHOro gaBiIeHUS.
OneiT Toppuuennu
3aBUCUMOCTH aTMOC(EPHOTO JIABJICHUS OT

64 BBICOTHI Ha/l ypoBHEM Mopsl. [Ipubopsl s
U3MepeHus aTMOCHEPHOTO AaBICHUS

65 bapomerp-anepoun. AtmochepHoe
JIaBJIEHUE Ha PA3JIMYHBIX BHICOTAX

66 BrrtankuBaromias cuia. 3akoH Apxumena

67 Pemenue 3agau no teme "3akoH
Apxumena"
VYpok-uccnenoBanue "IKCIEPUMEHTAIBHOE

68 oOHapyXeHHe NeHCTBUS KUIKOCTH U Ta3a
Ha MOrPY>KEHHOE B HUX TEJ0"
JlaGopatophas pabota "Omnpenenenue

69 BBITAIKMBAFOIICH CHJIBI, IEHCTBYIOIICH Ha

TEJO0, IOIPY>KEHHOE B JKUJKOCTb"




70

II;maBanue Ten

JlabopaTtopnast pabota "Hccienoanue

71 3aBHCHMOCTH Beca Tella B BOJIE OT 00bema
NOTPYKEHHON B KHUJIKOCTb 4acTu Tesa"

72 BosnyxomnaBanue. [limaBanue cynos

73 Penrenue 3amad mo teMe "3akoH
Apxumena. YcioBus raBaHus tea"
Pemenue 3agau mo teme "JlelictBue

74 YKUJKOCTHU U Ta3a Ha MOrPYKEHHOE B HUX
Tesno"
Ypok-nipoekT "KoHCcTpyrpoBaHue

75 apeoMeTpa WM JIOJIKH U Ope/IeIIeHre
rpy30nosEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHON paboTe MO

76 teme "JlaBreHue TBEpAbIX TN, KUIAKOCTEH
U ra3oB"
KonTposbHnasi padora no reme

77 " laB1eHHMe TBEPABIX TeJ, JKUIKOCTEH 1
razos'

78 Mexannueckas pabota

79 MorHOCTE

80 Pemenue 3amau Ha onpe/enieHrne padoThl U
MOIITHOCTH

81 PaGota cuibl TSKECTH M CUITBI TPEHUS
Ypok-uccnenoranue "Pacyér MOIIHOCTH,

82 pa3BuUBaeMoOM MpHU NOoAbEME 10 JiecTHUILIE"

KonTtponsHas padora no teme «Pabora u
MOIITHOCTb




83

HpOCTHe MEXaHHU3MbI

84

MowmeHT cuisl. 1IpaBuino MoOMEHTOB

85

JlaGopaTtopHas pabora "M3ydenue npaBuia
pblyara Jijisi oJABU>KHOTO M HETIOABUKHOTO
6510k0B"

86

"30510TOC TPAaBWIIO" MEXAHUKH

87

Pemenue 3amay o reme "30510T0O€ MPaBUIIO
mexaHuku'" / Becepoccuiickast mpoBepoyHast
pabota

88

Pemenue 3ama4 o teme "PaboTa cuitbl
TSOKECTH U cuiibl TpeHus" / Beepoccuiickas
IpoBepoyHas pabora

89

VYpok-nipoekt "IIpoextupoBanue
MOJIMCIIACTOB C 33JaHHBIMU ITapaMeTpamu’”

90

VYpoxk-koupepennus "[IpocTsie MEXaHU3MBI
B OBITY, TEXHHKE, )KMUBBIX OpraHu3max"

91

KoaddurmeHT noneznoro aeicTeus
MPOCTHIX MEXaHU3MOB

92

JlaGopatopnast padota "Onpenenenue KI1/]
MOJIBI>KHOTO U HETMOIBYKHOTO 0JI0KOB"

93

Mexann4geckas OHEpPTIUs. Kunernueckas u
MOoTCHIUAaJIbHAasA SOHCPIUuAa

94

3aKOH COXPAHEHHUsI MEXaHUYECKOW SHEPTUn

95

Ypok-3KcrepuMeHT "IKCIepUMEHTAIbHOE
ompeieJIeHue U3MEHEHUS KUHETUUECKOU 1
MOTEHLHAIbHON SHEPTUU IIPU CKATHIBAHUH
TeJa M0 HAaKJIIOHHOM mTockocty"

96

[ToaroroBka Kk KOHTPOIBHON paboTEe TIO




teme "PaboTa 1 MOIIHOCTH. DHEprus'"

97 KonTpoJubnas padora no teme '"Padora 1 0
U MOIIHOCTH. JHeprus"
Pabora ¢ TekcTamMu 1o TEMe

98 " " 1 0

MexaHn4ecKoe IBIKEHUE

99 Pa6ota ¢ rekctamu o Teme "CtpoeHue 1 0
BerecTBa"

100 Pabora ¢ Tekcramu o teMme "Cuiisl B 1 0
npupoje"”

101 PaGora ¢ Tekctamu 1o Teme " JlaBienue 1 0
TBEPABIX TEJ, )KUIKOCTEH U ra3oB"

102 Pabora c Texctamu 1o teme "DHeprusi. 1 0
[IpocTsie MexaHU3MBI"

OBIIEE KOJIMYECTBO YACOBTIIO 102 93

[TPOTPAMME




HHPOBEPAEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBPA30BATEJILHOM ITPOIT'PAMMBI OCHOBHOTI'O
OBHIEI'O OBPA30BAHUA

7 KJIACC

Kon
NMpOBEPAIEMOro
pe3yiabTara

11

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

HCII0JIb30BATh U3YYCHHBIC ITOHATHA

12

pasivyaTh SBJICHUSA 10 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBJICHUE

13

pacrio3HaBaTh  TPOSIBIICHHE  HM3YyYCHHBIX  (DU3MUYECKUX  SBICHWHA B
OKpPY)KaIOIllEM MHUpPE, B TOM 4UCJI€ (PU3NYECKUE SIBICHUS B MPUPOAE, NPU
9TOM TME€PEBOJUTH MPAKTHUYECKYI0 3a7adyy B Yy4eOHYIO, BBIIENATH
CYIIECTBEHHbIE CBOMCTBA (MpU3HAKH) (GU3NUECKUX SBJICHUI

14

OIMCHIBATh M3yYCHHBIC CBOWMCTBA Tel W (U3NYECKHUE SBICHUS, UCIOIB3YS
¢usznyeckue  BEIMYMHBI, MPH  ONUCAHWU  MPABUIBHO  TPAKTOBATh
(u3nuecKnuil CMBICT MCITIOJIb3YEMbIX BEJIMYMH, X 0003HAUEHUS U €IUHULIBI
(Gu3NYeCKUX BEIWYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIUE JAHHYIO
¢u3NYecKyl0 BEIMYMHY C JAPYIMMHM BEJIUYMHAMH, CTPOUTHh Tpaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (QH3HUECKUX BETUUYNH

15

XapakTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCNOJIb3Ysl  U3YYEHHBIE 3aKOHBI, IIPpU OTOM  J1aBaTh  CJIOBECHYIO
(hopMyTUPOBKY 3aKOHA U 3aIUCHIBATH €r0 MAaTEMATUYECKOE BBIPAKEHHE

1.6

OOBSICHATH (PU3NYECKHE SBICHUS, IPOLIECCHl U CBOMCTBA TeJl, B TOM YHCIIE U
B KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BHIABIATH
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BbsACHEHUE U3 1 — 2 JTIornyecKux
1aroB ¢ omnopoil Ha 1 — 2 u3yueHHBIX CBOWCTBA (DU3MYECKUX SIBICHUM,
(bu3MYeCKrX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemarb pacyéTHble 3a7auyd B | — 2 JEWCTBUSA, HUCIOIB3Yys 3aKOHBI M
dbopmynel, cBs3bIBaomue (U3MYECKUE BEIUYMHBI: Ha OCHOBE aHaIu3a
YCIIOBHS 3aJa4Ml 3alMChIBATh KPAaTKOE YCIIOBUE, MOACTABISITH (PU3HUECCKUE
BEJIMYUHBI B (POPMYJIBI U TPOBOAUTH PACUETHI, HAXOJIWUTh CIPABOYHBIC
JTaHHbIE, HEOOXOAMMBIE ISl PElIeHUs 3a]ad, OIEHUBATh PEaTHMCTUYHOCTH
MOJIy4eHHOU (PU3NYECKON BETUUHHBI

18

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH TOMOIIU
(bu3MYECKUX METOJOB, B ONMHUCAHUU UCCIIEOBAHMS BBIICISTH MPOBEPSIEMOE
MpearnoyiokeHne (TUIoTe3y), pa3andaTh U UHTEPIPETUPOBATH MOTYyYEHHBIN
pe3yNbTaT, HaXOJUTh OIMIMOKM B XOJE€ OIbITa, JeJaThb BBIBOJABI IO €ro
pe3yapTaraMm




1.9

MPOBOIUTH OTBITHI [0 HAOTIOCHNUIO HU3MUSCKUX SBICHUN MM (QU3UICCKUX
CBOMCTB Tell: (OPMYJIHUPOBATH MPOBEPSEMbIC MPEINOJIOKEHUS, COOUPAThH
YCTAHOBKY M3 TMPEUIOKESHHOTO 00OPYIOBAaHMUS, 3alUCHIBATH XOJ OIBbITA U
(bopMyITUPOBATH BHIBOABI

1.10

BBIIOJIHATh TPSMbIE H3MEPEHHS C HCIOJIB30BAaHMEM AaHAJIOTOBBIX U
nupoBeIX MPHUOOPOB, 3aMUCHIBATh IOKa3aHUS MPUOOPOB C  Y4ETOM
3aJIaHHON a0COJTIOTHOM MOTPEIIHOCTH U3MEPEHUIA

111

MPOBOAMTH MCCIIEOBAHUE 3aBUCUMOCTU OJHOU (PU3UYECKON BEIMYUHBI OT
JpYyro ¢ UCHOJIb30BAaHMEM INPSIMBIX HW3MEpPEHUH, Yy4yacTBOBATH B
IUTAHUPOBAaHUM ~ y4eOHOro  HccieloBaHUs, coOuparb yCTAHOBKY U
BBITIONHATh HM3MEPEHHUS, CIICAys IPEAJIOKEHHOMY IUIaHy, (PHUKCHpOBAThH
pe3yNbTaThl TOJYYCHHOW 3aBUCUMOCTH (PH3UYECKHX BEIMYMH B BHJC
MPEIUIOKEHHBIX TA0NHII M TPauKOB, JeNIaTh BBIBOJLI IO pe3yjbTaTaM
HCCIIEIOBaHUS

112

MNpOBOAWUTL KOCBCHHBIC H3MCPCHHUA (1)I/ISI/I‘I€CKI/IX BCJIIMYUH, CJIICAYA
HpeHHO)KCHHOﬁ HWHCTPYKIUHU: TIIPU BBIIOJHCHUU H3MepeHHI>i CO6I/IpaTI>
SKCIICPUMCHTAJIbHYIO YCTAHOBKY HW  BBIYUCIIAATH 3HAYCHHC HCKOMOM
BCJIIMYMHBI

1.13

cOOIIO/IaTh MPaBHJIa TEXHUKH O€30MaCHOCTH MU padoTe ¢ 1a00paTOpHBIM
00opynoBaHuEM

1.14

yKa3bplBaTh MPUHIMIBI JEHCTBUA NPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepu30BaTh IPUHLMUIBI  JEHCTBUS  HW3YYEHHBIX MpPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C MOMOIIbIO MX OMMCAHUS, UCIOJb3Ysl 3HAHUS O
CBOICTBaxX ()M3MUECKUX SIBICHUM U HEOOXOAMMBbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTHU

1.15

OPUBOANUTH  TNpUMEpbl  (HAXOAUTH  HMH(poOpMaMIO O  [pUMEpax)
MIPAKTUYECKOIO MCIONb30BaHUs (U3MUECKUX 3HAHUH B IOBCEIHEBHOMN
JKU3HU U1 ofOecriedeHusi 0€30IacHOCTH Mpu oOpallleHuu ¢ npudopamu U
TEXHUYECKUMHU yCTPONCTBAMH, COXPAHEHMsI 3/I0pPOBbsl U COOTIOEHUS] HOPM
HKOJIOTUYECKOr0 OBECHUS B OKpYXKAOILEeH cpeze

1.16

OCYIIECTBIISAITh OTOOpP HUCTOYHMKOB uH(poOpManuu B cetu VHTepHET B
COOTBETCTBUU C 3aJJaHHBIM ITOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEKOIIUXCS
3HAaHUW M TYyTEM CpPAaBHEHUs PA3JIUYHBIX HCTOYHUKOB  BBIACISTH
nH(popMaInio, KOTOpasi SBIAETCS TMPOTUBOPCUUBOMMIIA MOXKET OBITh
HEJIOCTOBEPHOM

1.17

WCIIONIb30BaTh TPHU BBHIMOJHEHHHM YYeOHBIX 3aJaHUN HAYYHOIOIYISIPHYIO
TuTepaTypy (pU3UUECKOro coaepiKaHUs, CIIPABOYHBIE MaTEPHAIbI, PECYPCHI
cetu MHrepHer, Bianerb NpuéMaMM KOHCHEKTHUPOBAHUS  TEKCTa,
npeoOpazoBanus HHGOPMAITUHU U3 OJHON 3HAKOBOUW CUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbBIE KpaTKHE MUCHMEHHBIE M YCTHBIE COOOIIECHUS Ha
OCHOBe 2 — 3 UCTOYHUKOB MH(opMaru (Gpu3nyeckoro cojepkaHusi, B TOM
qHcie MyOJIMYHO AeaTh KpaTKue COOOIICHUS O Pe3ysbTaTax MPOSKTOB WIIH




yueOHBIX HCCIEeIOBAaHUM, IPU ATOM T'PAMOTHO HCHOJIb30BaTh HM3YYEHHBIH

MOHATUUHBIA ammapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIUICHUE
MpE3CeHTALNEH

1.19

IIpHU BBIIIOJIHEHUHN y‘le6HBIX IIPOCKTOB H I/ICCJ'ICI[OBaHI/Iﬁ pacupeaciaTb
0053aHHOCTH B rpymnmn€ B COOTBETCTBHMHM C IIOCTaBJICHHBIMH 3adadaMiu,
CJICAUTHL 3a BbIIOJIHCHHEM IIJIaHa HeﬁCTBHﬁ, aICKBATHO OLCHHUBATHb
COOCTBEHHBIH BKJIa/Jg B JACATCIIBHOCTD I'pYIIIIBI, BBICTpanBaTb
KOMMYHUKATHBHOC BSaHMOIIGﬁCTBI/Ie, YUUTBIBAsA MHCHUC OKPYXKAIOIINX




ITPOBEPAEMBIE DQJIEMEHTBI COIEP KAHUSA
7 KIIACC

Kon Kon
pa3iena  3JieMeHTa

®U3UKA U EE POJIb B [TIO3HAHUU OKPYXXAIOIIETO MUPA

IIpoBepsiemMble 3J1eMEHTHI COEPKAHMS

®usuka — Hayka o npupoje. SBimeHus npupoasl. Ousznyeckue
11 SIBIICHHUS: MEXaHUUYECKUE, TCILIOBEIC, 3JIEKTPUYECKHUE,
MarHMTHBIE, CBETOBBIE, 3BYKOBBIE

dusnyeckue BenUUUHBL. M3MepeHue (QHU3MYECKUX BEIUYUH.
12 dusnueckue IpUOOPBI. [orpemHocTsb U3MEpEHUH.
MexayHapoiHas CHCTEMa €IUHHIL

ECT@CTBCHHOHayLIHHﬁ MCTO IIO3HAaHHA: Ha6J'IIOI[eHI/Ie,
1 13 INOCTAHOBKA HAYYHOI'O  BOIIPOCA, BBIABUIXXCHUC  THUIIOTE3,

SKCIICPUMCHT 1o ITPOBEPKE THUIIOTC3, 00BsICHEHHUE
Ha6J'IIO,I[aeMOF O SABJICHUA

14 Onucanue Gpu3NUECKUX SBIECHUH ¢ TOMOIIBIO MOIENEH

[TpakTiueckue paboThI:
N3mepenue pacCTOsAHMIA.
H3mepenne o0bEMa KUAKOCTU U TBEPIOTO TENa.
Ornpenenenrie pa3MepoB MaJbIX TEI.
N3mepenne temmeparypsl NpU I[OMOIIA KUIKOCTHOIO
TEPMOMETPA U JaTYMKA TEMIIEPATYPhI

15

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNU BEILIECTBA

CTpOCHI/Ie BCIIECTBA: aTOMbI U MOJICKYJIbI, UX PA3MCPLI.

21 OnBITHL, TOKA3BIBAIONINE JUCKPETHOE CTPOCHHE BEIIECTBA

99 JIBmkenune yactuil BeniectBa. CBA3b CKOPOCTH JBHKEHHS
' yacTull ¢ TemrnepaTypoil. BpoyHoBckoe nBuxkenue, muddysus

93 B3aumoseiicTBue yacTuIl BelecTBa: MPUTSHKEHUE U
' OTTAJIKUBaHHE

2 ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B,

24 KHUJAKOCTEH W TBEPABIX (KpUCTANIMYEeCKHX) Ten. B3aumocBszb

' MEX/y CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUAX
U UX aTOMHO-MOJICKYJISIPHBIM CTPOSHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI
[TpakTuyeckue paboThI:
2.6 Onenka  jauamMerpa atoMa  MeToAoOM  psaoB (¢

ucronb3oBanueM pororpadmii).




OnbIThI 10 HAOTIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.
OnbITH 10 OOHAPYKEHHUIO ACUCTBUS CHIJI MOJICKYJISIPHOTO
MPUTSHKEHUS

JABMXXEHUE U

B3AMMO/IEMCTBUE TEJI

3.1

Mexannyeckoe IBM)KeHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE
JIBIDKEHUE

3.2

Ckopocte. Cpennsii  CKOpPOCTb TP HEPaAaBHOMEPHOM
JBH>KEHUU. Pacu€r myTu U BpEMEHH IBUKEHHUS

3.3

SIBnenue nHepuuu. 3aKOH MHEpLUUU. B3aumozeicTBue Ten Kak
IIpUYMHA U3MEHEHHs CKOPOCTH ABMXKEHUS Tenl. Macca kak Mepa
HMHEPTHOCTH Teja

3.4

ITnotHocTts BermecrBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM
MOJIEKYJ B €IMHUIE 00bEMA BEIECTBA

35

Cuula KaKk XapakTepUCTHUKA B3aUMOJICHCTBUS TeI

3.6

Cuia ynpyroctu 1 3akoH ['yka. I3MepeHnne Cuiibl ¢ moMOIIbIo
JTMHAMOMETpa

3.7

SBnenue TaAroreHus U cuia Tsokectu. CHila TSODKECTH Ha
Ipyrux mianerax. Bec tena. HeBecomocts

3.8

Cuna tpenus. TpeHue ckoiabXKeHUs U TpeHue nokos. TpeHue B
MIPUPOJIE U TEXHUKE

3.9

CnoxeHue cuil, HaNpaBlICHHBIX 10 OXHOM MPSMOM.
PaBHoOzelcTBYIOIIAs CUIT

3.10

[IpakTuueckue paboThI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBIKEHUS (IIaphKa B
YKUJKOCTH, MOJIEIH JIEKTPUUECKOTO aBTOMOOUIISL U TaK jajiee).
Omnpenenenue cpeaHel CKOPOCTH CKOJBXKEHHsS Opycka WU
mapyuka MO HAKJIOHHOW miockocTu. OmpeneneHue MIOTHOCTU
TBEpAOro tena. ONBITHI, JAEMOHCTPUPYIOIIME 3aBUCHMOCTD
pacTspkeHus (nedopMaiuu) IpyKUHBI OT MPUIOKEHHON CHITBL.
OnbITEI, JEMOHCTPHPYIOIIHE 3aBHCHMOCTh CHJIBI  TPEHUS
CKOJIBKEHHUS OT Beca Tejla M XapaKTepa COMPHKACAIONTUXCS
MTOBEPXHOCTEN

3.11

dusznueckue SIBJICHHUSI B npupoac: MHNpUMEPBI ABUXKCHUA C
Pa3jIMIHbIMU  CKOPOCTSAMU B )KUBOH M HEXKHBOM nopupone,
JIENCTBUE CUIIBI TPCHUS B IPUPOJAC U TCXHUKCE

3.12

Texuuyeckue YCTpOﬁCTBaZ AUHAMOMCTP, IMOAIIUITHUKHU

TABJIEHUE TBEPJIBIX TEJI, )XMJKOCTEN 1 TA30B

41

HaBnenne T1BEpmoro Tema. CrmocoObl  yYMEHBIICHHS |
YBEJTMYCHHS TaBJICHUS

4.2

JlaBiieHne rasza. 3aBHCHMOCTL JaBICHHS Tra3a OT 00BEMa,
TEMIIEpaTyphl




4.3

[Tepenava naBneHus TBEPABIMH TEIIAMHU, KUIKOCTIMHU U Ta3aMHU.
3akon Ilackans. [THeBMaTHUeCKHE MAIIHHEI
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3aBUCUMOCTh JaBJICHUS KUJKOCTU oT [JIyOUHBI.
I'mapocratuueckuit  mapagokc. CooOmarommecss  COCyIbl.
l'unpaBnrueckre MEXaHU3Mbl

4.5

Atmochepa 3emsin u armochepHoe gaBieHUE. I[IpUuunHBI
CYILIECTBOBaHUS  BO3AYIIHOM  00omouku  3emun.  OmbIT
Toppuuennu. 3aBUCUMOCTH  aTMOC(HEPHOTO JABICHHUS  OT
BBICOTHI HaJ[ YPOBHEM MOpS

4.6

WUsmepenue  armocepHoro  maenenus.  Ilpubopbr  mis
M3MepeHust aTMOC(HEPHOTO JaBJICHUS

4.7

JlelicTBue MUIKOCTM M ras3a Ha NOTPYKEHHOE B HHUX TEJO.
BrrTankuBatonias (apxumMeioBa) cuia. 3akoH Apxumena

4.8

[InaBanue ten. BosayxomnaBanue
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[IpakTuyeckue paboThI:

HccnenoBanue 3aBHCHMOCTH Beca Tela B BoOJE OT o0bEMa
NOTPYKEHHOW B JKMUAKOCTb dYacth Tena. OmnpenencHue
BBITAJIKMBAIOIIECH CWJIBI, AEUCTBYIOUIEH Ha TEJO, IOIPYKEHHOE
B *KuAKOCTb. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILEH CHUIIbI,
JEHUCTBYIOIIEH HA TEJO B XKHUIKOCTH, OT Macchl Tena. OmbITHI,
JEMOHCTPUPYIOIIME 3aBUCHUMOCTh  BBITAJKHBAIOIIEH  CHIIBI,
JEMCTBYIONIEH Ha TEJIO B KUAKOCTH, OT 00bEMa NMOTrpyKEHHOI B
KHUAKOCTh 4YacTW Tela M OT IJIOTHOCTH  JKHJKOCTH.
KoHcTpynpoBanue apeoMeTpa WM KOHCTPYMPOBAaHUE JIOJKHA H
onpeeacHue €€ rpy30noabEMHOCTH

4.10

®usnyeckue SBICHUS B IMPUPOJE: BIUSHUE aTMOC(EPHOTO
JIaBJICHUs Ha )KUBOI OpraHu3M, IIaBaHUE PbIO
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TexHuueckue YCTPOKWCTBA: cooOmraromuecs COCYIBI,
YCTPOWCTBO BOJONPOBOJA, THIPABINYECKUI IIPECC, MAHOMET,
OGapomeTp, BBICOTOMED, TTOPITHEBOM HACOC, APEOMETP

PABOTA, MOIITHOCTD, SHEPI' A

5.1 Mexannyeckas paboTa

5.2 Mexanunyeckast MOIIIHOCTh

53 ITpocTeie MeXaHHU3MBI: pbIYar, OJOK, HAKIOHHAS TIOCKOCTH.

' [IpaBuiio paBHOBecHs pbryara

5.4 [IpumeneHue npaBuiia paBHOBECHS pbluara K OJIOKy
«3onotoe mpaBwiIo» MexaHuku. KoadpdunueHt mnonaezHoro

9.5 NCHCTBUS MeXaHu3MOB. [IpocThle MexaHU3MbI B OBITY U
TEXHUKE

5.6 [ToTenuumanpHas SHEPTUU TeNa, MOAHATOrO Haa 3eMIIEN

5.7 Kunernueckas aHeprust




5.8

[TonmHass MexaHuyeckas DJHEprus. 3aKOH U3MEHEHUs U
COXpaHeHI/ISI MGX&HHHGCKOﬁ 3Hepr1/11/1

5.9

[IpakTuueckue pabOTHI:

Omnpenenenue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM
OBUKEHHMM  Tela 1O  TOPU3OHTAIBHONM  TMOBEPXHOCTH.
UccnenoBanue ycnoBuil paBHoBecusi peiuara. M3amepenue KII/]
HaKJIOHHOM  IIOCKOCTU. 3ydeHume 3akoHa  COXpaHEHHS
MEXaHUYECKOH SHEprUH

5.10

dusnueckue SIBICHUS B npupoAc: poldarv B TCJIC YCJIOBCKaA

5.11

Texunuueckue YCTPOMCTBA: pbryar, MOJIBHO>KHBII u
HETOJBIDKHBIA ~ OJIOKM, HAKJIOHHAs IUIOCKOCTb, TIPOCTHIC
MEXaHU3MBbI B OBITY




INPOBEPSAEMBIE HA OI'D 10 ®PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJLHOM
HHPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Kon
NPOBEPSIEMOI0
TpeOOBaHUs

IIpoBepsiemble TpeOOBaHUSA K MPEAMETHBIM pe3yJbTaTaM 6a30BOr0
YPOBHSI OCBOEHUSI 0CHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O
o0miero oopazoBanusi Ha ocHoBe ®PI'OC

[Nonumanue ponu Gpu3MKK B HAy4YHOH KapTHHE MHpPA; CHOPMHPOBAHHOCTH
0a30BBIX MPEACTABICHUH O 3aKOHOMEPHOW CBSI3M M II03HABAEMOCTH
SABIICHWA  TPUPOABI, O  pPOJIM  OKCIEepUMEeHTa B  (Qus3uke, O
cucreMooOpasymomeil poiu (U3MKM B pa3BUTHM €CTECTBEHHBIX HaYK,
TEXHUKU M TEXHOJOTHH, 00 3BONIIOLMU (U3MUECKUX 3HAHMHA M HUX POJIM B
LIEJIOCTHOM €CTECTBEHHOHAYyYHOM KapTUHE MHUpA, O BKJIAJE POCCUMCKUX U
3apyOeKHBIX YUYEHBIX-(U3UKOB B PA3BUTHE HAYKH, OOBSCHEHHUE IPOLIECCOB
OKPY’KaIOILIEro MUPA, PA3BUTHE TEXHUKHU U TEXHOJIOTHH

3HaHMs O BHJAaX MaTepuM (BELIECTBO U I0J€), O ABMXKEHUU KaK criocode
CYLIECTBOBaHMSI MaTepuu, 00 aTOMHO-MOJEKYJISPHOW TEOpUU CTPOEHUS
BELIECTBA, O (DPU3MUECKON CYIIHOCTH SIBJIEHUN NPUPOAbl (MEXaHUYECKHX,
TEIUIOBBIX, 3JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE pa3inyarh SBJICHUS
[0 OIMCaHUI0 HX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JaHHOe (U3NYECKOe SIBICHUE; YMEHHE paclo3HaBaTh
NPOSIBJICHUE HW3YYEHHBIX (PU3MUECKUX SBJICHUI B OKpYKaIOLIEM MHpe,
BBIJIENISASL UX CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH)

Bnanenne ocHOBaMHM HOHSATHIHOTO araapara U CHMBOJIMYCCKOTO s3bIKa
(I)I/I3I/IKI/I U HCIIOJIb30BAaHUC HUX Jid PCIICHUA y‘IC6HBIX 3aaa4;, YMCHHUC
XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/ISI/I‘ICCKI/IG SABJICHUA W IIPOLECCHI,
HCIIOJIB3Ys q)yHﬂaMeHTaJIBHBIG N SMITUPUYCCKHEC 3aKOHBI

YMeHue onuchiBaTh M3YYEHHBIE CBOMCTBA Tel W (pU3MYECKHE SBICHUS,
WCTIONB3Ys (U3UUYECKHE BETUIMHBI

Brnanenne ocHOBaMH METO/IOB HAYYHOT'O MO3HAHMS C YUETOM COOJIIOJICHUS
MpaBWJI 0€30MacHOro TpyAa: HaboeHne GU3NYECKUX SIBIICHUN:

YMEHHE CaMOCTOSITEIbHO COOMpAaTh JKCIEPUMEHTAIbHYIO YCTaHOBKY W3
JAHHOTO Habopa 000pyIOBaHMS 10 MHCTPYKIHH, OMMUCHIBATH XOJ] OMBITA U
3aIUCBIBAaTh €TO PE3YNbTaThl, POPMYINPOBATH BHIBOJIBI;

MPOBEJCHUE NPSAMBIX W KOCBEHHBIX M3MEpPEHHHA (PU3HMUECKUX BEITUUMH:
yMEHUE  IUIAHUPOBAaTb  H3MEPEHMs,  CaMOCTOATENIBHO  coOMpaTth
OKCIICPUMCHTAJIBHYIO YCTAHOBKY IIO HWHCTPYKIHHM, BBIYUCIIATH 3HAYCHUC
BEJIMYMHBI U aHAIM3UPOBATh MOJYYECHHBIE PE3YNIbTAThl C YYETOM 3aJaHHOU
MOTPEITHOCTH PE3yIbTaTOB U3MEPCHUH;

IIPOBECHNE HECJIO)KHBIX IKCTIEPUMEHTAIBHBIX VICCIIC/IOBAaHN;
CaMOCTOSITENIFHO COOMPATh KCIECPUMEHTAIBHYIO YCTAaHOBKY W IPOBOJAUTH
HUCCIICAOBAHUC IO MHCTPYKOUH, MPCACTABIIATL IMOJTYYCHHBLIC 3aBUCHUMOCTH




(¢u3MUeCKUX BEMWMYMH B BUAC Ta0mui W TrpauKoB, YYUTHIBATH
MOTPEIIHOCTH, JeNIaTh BBIBOJBI IO PE3YJIbTATaM UCCIICIOBAHUS

[TonnmaHue XapaKTepHBIX CBOMCTB (PM3MUYECKUX MoOJeNnel (MaTepuaabHas
TOYKa, a0COJIOTHO TBEPAOE TEJIO, MOJIEIN CTPOCHUS Ta30B, KUAKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJENb aroMa, HYKJIOHHAs MOJEIb aTOMHOIO
S7Ipa) ¥ YMEHUE PUMEHSTh UX JUIsl 00bICHEHUST (U3HUECKUX MPOIIECCOB

YMmenne o0bACHATh (PU3NYECKHE MPOLIECCH U CBOKWCTBA Tell, B TOM YHCIE U
B KOHTEKCTEC CHUTyallUld MPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBIABJIISATH MMPUYIUHHO-CIICACTBCHHBIC CBs3H1 n CTPOUTH
O00BsICHEHHE C OMOpPON Ha M3YYCHHBIC CBOWCTBA (PU3WYCCKUX SIBJICHUHU,
(du3HYecKre 3aKOHBI, 3aKOHOMEPHOCTH U MOJICITH

Ymenue pemath pacyéTHble 3a1a4n (Ha 0aze 2 — 3 ypaBHEHHMIA), UCTIONB3YS
3aKOHBI U (DOPMYJIBI, CBS3BIBAIOIINE (PU3UYECKHE BEIMYMHBI, B YACTHOCTH,
3aMKChIBaTh KPAaTKOE YCIIOBUE 3a/layM, BBISBJISTH HEAOCTAIOUIME JaHHBIE,
BBIOMpATh 3aKOHBI W (OPMYNbBI, HEOOXOAMMBIE s €€ pelICHus,
UCMOJIb30BaTh CIPAaBOYHBIC JAaHHBIE, MPOBOAUTH PACUETHI U OLIEHUBATDH
PEATMCTUYHOCTh MOJYYEHHOI0 3HA4EeHUs (PU3MUECKOM BEIWYHMHBI, YMEHUE
ONpeNeNiATh Pa3MEPHOCTh (PU3NYECKOM BEIUYMHBI, IIOJIyYEHHOM IpU
pEeLIeHUH 33/1a41

YMeHue XapaKTCPU30BaATh IMIPHUHIUIIbLI JEUCTBUS TEXHUYECKUX YCTpOﬁCTB, B
TOM 4YHCJIE OBITOBBIX HpI/I60pOB, U NPOMBINIJICHHBIX TEXHOJOI'MYCCKUX
MMponecCoOB Mo UuX OMUCAHUIO, UCIIOJIb3YS 3HAHUSA O CBOMCTBaxX (I)I/I3I/I‘{eCKI/IX
SIBIICHUH U HeO6XOI[I/IMLIe (I)I/I3I/I"IeCKI/Ie 3aKOHOMCPHOCTH

10

YMeHHue HCIoNb30BaTh 3HAHUS O (PU3UYECKUX SIBICHHUSIX B MOBCEIHEBHOMN
JKU3HU i obecriedeHus O€30MacHOCTH MpU OOpalieHHH ¢ OBITOBBIMU
npubopaMd M TEXHHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHUS 3J0pPOBbs U
COOIOZICHHUSI HOPM JKOJIOTUYECKOTO TMOBEACHHUS B OKpYXKAIOIIEH Cpene;
MOHMMaHUE HEOOXOJUMOCTH TPUMEHEHHUS JOCTHKCHHHA (DH3UKH U
TEXHOJIOTHH JUTS PAIIHOHATBHOTO TIPUPOIOTIOIH30BAHUS

11

OnelT  TIOWICKa, TMpeoO0pa3oBaHUs U MOPEICTaBICHUS WHOOpPMALUU
GU3MYECKOTO  COAEpKAHHMSI C  HCIONBb30BaHHEM  WH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMH; YMEHHUE OLEHHMBATh JOCTOBEPHOCTH
MOJIydeHHOW WH(OpMalUMM HAa OCHOBE HWMCKOIIMXCS 3HAHUN W
JIOMTOJTHUTENIbHBIX HMCTOYHHUKOB;, YMEHHE HCIOJIb30BaTh MPHU BBINOJHEHUH
y49eOHBIX  3aJaHUil  HAYYHO-TIOMYJAPHYIO  JIUTEPATypy (U3HIECKOTO
COIEep>KaHus, CIIPABOYHbBIE MaTE€pUalIbl, pecypchl ceTu MHTepHeT; BiajeHue
0a30BBIMU HaBBIKAMHU MpPeoOpa3oBaHus MHPOpPMAIMKM W3 OJHON 3HAKOBOM
CHUCTeMBl B JAPYIyI0; yYMEHHE CO3/1aBaTh COOCTBEHHBbIC MHUCHMEHHBIE U
YCTHBIE COOOIICHHSI HA OCHOBE HH(POPMAITH U3 HECKOIBKUX UCTOYHHKOB




HEPEYEHbDb DJIEMEHTOB COAEPKAHMUS, TIPOBEPAEMbBIX HA OI'D
11O PU3UKE

IIpoBepsieMblii 3JIEMEHT CO/IEPIKAHMS

Kon
1 MEXAHWYECKMUME ABJIEHW A
11 Mexanunyeckoe ABukeHue. MartepuanbHas Touka. Cucrtema orcuéra. OTHOCUTEIIBHOCTh
' IBUKCHUS
PaBHoMepHOe M HepaBHOMepHOe naBuxkeHue. Cpemnsas ckopoctb. Dopmyna mist
1.2 BBIYHMCIICHHS CpeJIHEH CKOPOCTH: V = S/t
PaBHOMEpHOE IPSMOJIMHEHOE IBUKEHKE. 3aBUCUMOCTh KOOPAMHATHI T€JIa OT BPEMEHHU
B CJIy4a€ paBHOMEPHOI'O MPSMOJIMHENHOTO JBUKCHUS:
13 x(#)=x,+uvt
I'padbukn  3aBUCHMOCTH OT BpeMEHU JUISI TPOEKIHUH CKOPOCTH, IPOEKIIUU
nepeMenieHus, MyTu, KOOPAUHATHI TP PABHOMEPHOM IPSIMOJIMHEWHOM JBUKEHUU
3aBUCHMOCTh KOOPJMHATHI TeJla OT BPEMEHH B CiIydyae pPaBHOYCKOPEHHOTO
MPAMOJIMHENHOTO JIBUKEHUSA :
2
Sx':r:l =‘|r.|;|: *f—-ﬂ'x * -
&~
DopmyJIbl U1 IPOCKLIHUH NEPEMELIEHHUS, IIPOECKIUNA CKOPOCTU U NMPOEKUUU YCKOPEHHUS
MPY PAaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JABUKCHUU:
2
1.4 .sx(a‘)=v‘}x-a‘+ax-5.
U.\'('f) =Up, T, 1,
a. (f)=canst,
UJIL - Ul.rL zza.‘rsx
I'paduku 3aBUCUMOCTH OT BpPEMEHH JIsi IPOSKIIMU YCKOPEHHUS, MPOCKIIMU CKOPOCTH,
MPOEKIUU TMEPEMELIEHUS, KOOPAMHATHI NIPU PABHOYCKOPEHHOM MPSIMOJIMHEHHOM
JIBHOKCHUN
CBoOonnoe maaenue. DopMyIbl, OMHUCHIBAIOIIME CBOOOJHOE TMAaJCHHWE Tela TI0
15 BEePTUKATH (IBUKCHHE Tela BHHM3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTH 3E€MIIH).
' I'padviky 3aBUCUMOCTH OT BPEMEHH ISl TPOSKIIUK YCKOPEHHUS, TPOSKIIMU CKOPOCTH U
KOOpJIUHATHI PU CBOOOTHOM IaJIEHUU TeJa 10 BEPTHKAIN
CKopoCTh PaBHOMEPHOTO IBUKEHHUS TeJa MO OKpYKHOCTH. HanmpaBieHue cKopocTH.
1.6 @opMmyna I BBIUKCICHUS CKOPOCTH 4YEPE3 PpPAAAYC OKPYKHOCTH U IEpUOL

oOparieHus:




iMR

U=T

LlenTpocTpeMuTenbHOe yckopeHue. HanpapieHue eHTpoCTpeMUTENEHOTO YCKOPEHUSI.
dopmyna Al BBIYUCICHUS YCKOPEHUS:

b
TR
®opmynia, CBA3BIBAIONIAS IEPUOJ U YACTOTY OOpaleHuUs:
v = 1
T

Macca. IInoTHOCTB BellecTBa. d)opMlea JJ1 BBIYUCICHU S IINIOTHOCTH .

_om

1.7 V
1.8 | Cuna— BekropHas pusnueckas BeauunHa. CIoxKeHue Cul
19 | SBnenue unepuuu. IlepBeiii 3akon HeroToHa
Bropoii 3akoH HeroToHa:
1.10 F=m-a
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CUJIbL, IEHCTBYIOIIEH Ha TEJIO
B3anmopericteue Ten. Tpetuit 3akoH HeroToHa:
1.11 F p I _F-l—ﬂ
TpeHne mokos U TpeHue CKolbXeHusa. Popmyrna g BBIYUCIECHUS MOIYJS CHIIBI
TPEHMSI CKOJIbKECHHUS:
F_=u-N
112 p=H
Hedopmarus Tena. Yrupyrue u Heynpyrue negopmanun. 3akoH yrnpyrou aedopmarun
(3akoH ['yka):
113 F=k-Al
1.14 | BcemupHoOe TAroTeHue. 3aKOH BCEMUPHOTO TATOTEHHUS:




m, -m,
F=G L1 _2

-R -
Cuna TspkecTH. Y CKOpeHHe CBOOOIHOTO MaICHHS.
dopmyiia st BBIYMCIEHUS CUJIBI TSDKECTH BOJIM3M TOBEpXHOCTH 3emiu: F = mg.

Jemwxenue rianet Bokpyr Comnnna. [lepBast kocMudeckast ckopocts. HeBecomocTs u
Heperpys3Ku

1.15

Nwmmynbe Tena — BekTopHas pusudeckasi BeJIHMIuHa.
D=mi

I/IMHYJ'IBC CHCTEeMEI Tell. I3MeHenne HUMITYJIbCA. I/IMHYJ'IBC CHUJIBI

1.16

3aKkoH COXpaHCHUA UMITYJIbCA IJIA 3aMKHYTOﬁ CHCTCMBI TCII:
D=1, +1m, U, =const

PeakTuBHOE OBMIKEHUE

1.17

Mexanuueckas pa60Ta. d)opMyna JJI BBIYHCIICHHUA pa6OTBI CHIJIBI:

A=Fsooso

Mexanudeckass MOIITHOCTb:

n=4
I

1.18

KI/IHGTH‘IGCK&?I U ITOTCHIIUAJIbHAA 3Heprm1. q)OpMYJ'Ia JJIs1 BBIYUCIICHUA KHHCTH‘ICCKOﬁ
SHEPTHUH:

2
Teopema o kuHeTH4eCcKOM 3Hepruu. @opmyna 71 BEIUUCIECHUS TOTEHIUATbHOM
BHGPFI/II/I TCJa, IIOJHATOI'O
HajJ 3eMJIEN:

E,= mgh

1.19

MexaHnueckas SHEprus:
E=E;+E »
3aKOH COXpaHEHMsI MEXaHUUYECKOM sHEpruu. Popmyia JUIsl 3aKOHA COXPAHEHUS

MEXaHUYECKOM SHepruu B OTCYTCTBHE CHII TpeHus: E = const.
IIpeBpanieHne MEXaHUYECKOW YHEPTUH ITPU HATMYUU CUIIBI TPEHUS.

1.20

[TpocThie MexaHU3MBI. «30JI0TO€ MPABUIIO» MEXAHUKH.
Poruar. Moment cuisl: M - Fl.
VYcioBue paBHOBECHS pblyara:




M +M, +..=0
[MoxBrxHEIH 1 HenmoABMXKHBIN O6510KH. KITJ] IpOCTHIX MEXaHU3MOB,

n= Anonesaas
A—a&rpaqe:ﬂzﬂaa

121

JlaBnenue TBEpAOTO TENA.
(DOpMy.]'Ia JJI1 BBIYUCJICHUA JAaBJICHU S TBépI[OFO TeJia.
F
pP= h
JlaBneHue raza. ATMocdepHoe JaBieHue.
FI/I,I[pOCTaTI/ILIeCKOG HAABJICHUC BHYTPU KUJIKOCTH.
CDOpMy.]'Ia JJI1 BBIYUCIICHU A JaBJICHUA BHYTPU KUJAKOCTH:

p=pgh+p_,

1.22

3axon Ilackans. ['unpaBnuueckuii mpecc

1.23

3akoH Apxumena. @opMmyiia 1Jis ONpPEesICHNs BHITAIKUBAIOIIEH CUIIbI, IEHCTBYOIIEH
Ha TeJOo, NOTPYKEHHOE B KUJKOCTb WM ras:

F_jlm_ =pgV

Ycnopue nnaBanus tena. [InaBanue CYA0B U BO3AYXOIIJIaBAHUEC

1.24

Mexanuueckue kojeOaHUs. AMIUIMTYAA, MEpUOJ] U YacToTa kojebanuil. dopmyina,
CBSI3bIBAIOILAS YACTOTY U MEPHOJ] KOJIeOaHMiA:

v L
T

1.25

MaremaTdeckuii ¥ TOPYKMHHBIA ~ MasTHUKW. [IpeBpamieHune sHeprum  npu
K0JIeOaTeIbHOM JIBUKEHUHU

1.26

3aTYXaI-OH_II/Ie KoJIeOaHMSI. BLIHY)KI[eHHBIe koJsieOanus. Pe3onanc

1.27

Mexanudeckue BOJHBI. [Ipo0IbHBIC U TIONIEPEYHbIC BOJIHBIL. J[7IMHA BOJHBI M CKOPOCTh
pacrpocTpaHeHUs BOJHBI:

b=v-T

1.28

3ByK. ['pomMKocTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOH BOJIHBI Ha TPAaHUIE IBYX
cpen. IHppa3ByK U yIbTpa3ByK

1.29

IIpakmuueckue pabomoi

W3mepenne cpeaHel MIOTHOCTH BEIIECTBA; ApXUMETOBOM CHUJIIBL; )KECTKOCTH MPY>KUHBI,
Kod(uIIMeHTa TPEHUs CKOJIBKEHHUS; paOOThl CUJIbI TPEHUS, CHIIBI YIIPYTOCTH; CpeAHEH
CKOpOCTH JBIJKEHHS OpycKa IO HAKJIOHHOM IUTOCKOCTH; YCKOpEHHsI Opycka Ipu
JIBIDKEHUM 10 HAKJIOHHOM IUIOCKOCTH; YacTOTBl M Iepuoja  KoJeOaHWit
MaTeMaTHYECKOro0 MasTHUKA; YaCTOThI U TMepHoJa KOJeOaHUu MPY>KUHHOTO MasTHHUKA;




MOMEHTa CHJIbI, ACMCTBYIOLIET0 Ha pblyar; paboThl CHJIBI YIPYTOCTH IpPHU MOAbEME
rpy3a ¢ MOMOIIbIO HETIOABMKHOTO 0JI0OKa; pabOThI CHIIBI YIIPYTOCTH IIPU MOABEME Tpy3a
C TIOMOIIIBIO MOJABUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CHIIbI OT 00bEMa MOrpy>KEHHOM YacTu Tena
U OT IUIOTHOCTHU KUJKOCTH; HE3aBUCHUMOCTH BBITAQJIKMBAIOLIEH CHJIBI OT MAacchl Telna;
CWJIBI TPEHUS CKOJBKEHHUS OT CHJIBI HOPMAaJIbHOTO JIaBJICHHS M OT poja MOBEPXHOCTH;
CWJIBI YNPYTrOCTH, BO3HUKAIOIIEH B MPYKHUHE, OT CTENEHU AeQopMaliy MPY>KUHBI,
yCKOpeHusi OpycKa OT yrja HakKJOHa HaIlpaBIsIollel; nepuoja (4acToThl) KoneOaHui
HUTSHOTO MAasTHHUKA OT JUIMHBI HUTH; MEpUoJia KoueOaHUN NPYKMHHOTO MasiTHUKa OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCIEIOBAaHUE HE3aBUCUMOCTU MEpHoia
KoJICOAHWH HUTSAHOTO MasTHUKAa OT Macchl Tpysa. [IpoBepka ycioBusi paBHOBECHS
peryara

Qusuueckue sA61eHUs 8 npupoode: MPUMEPHI ABIKEHUS C PA3TUYHBIMH CKOPOCTSMHU B
JKUBOM M HEXKUBOU MPUPOJE, NEHCTBUE CUIIBI TPEHUS B IPUPOJIC U TEXHUKE, TPUIUBHI U
OTJIUBBI, JBIKEHHE IUIaHeT COJIHEYHOW CHUCTEMBI, PEAKTHBHOE JBUKCHUE KUBBIX

1.30 OpPraHW3MOB, PbIUard B Telle YEJIOBEKa, BIMSHUE aTMOC(EPHOTO NABJICHUS HA >KUBOU
OpraHu3M, IUIaBaHWE PbIO, BOCIPHUSATHE 3BYKOB JKUBOTHBIMH, 3eMJICTPSCEHHE,
CEeiCMHYECKHE BOJIHBI, IlyHAMH, 9XO
Texnuuyeckue ycmpoticmea: CHOUIOMETp, HaTYMKH MOJOXKEHHs, pAacCTOSHUS W
YCKOpEHHS, AMHAMOMET, NOIIUITHUKHI, PAKETHI, PbIUar, MOABWKHBIA U HETIOIBUYKHBIN

1.31 | OnokH, HAKJIOHHAS IJIOCKOCTh, IPOCThIE MEXAHU3MBI B OBITY, COOOIIAIONIUECS COCY/IBI,
YCTPOHCTBO BOAOIPOBO/IA, THAPABIMYECKHIA TPECC, MAHOMETp, OapoOMeTp, BHICOTOMED,
MOPUIHEBOW HACOC, apEOMETP, IXOJIOT, UCIOIb30BaHHE YIIbTPa3ByKa B ObITY U TEXHUKE

2 TEIJIOBBIE ABJIEHUA
OCHOBHBIC TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPUH CTPOCHHS BEIIECTBA.

2.1 | Mogenmn  TBEPIOTO,  KHAKOTO W Tra3o00pa3HOTO  COCTOSHMK  BEIIECTBA.
Kpucrannuueckue 1 amopgHbIe Tena

99 JiBmwxkenune vactul] BeuiectBa. CBs3b CKOPOCTH JBM)KEHHUS YACTHUI[ C TEMIIEPATypOH.

' bpoyHoBckoe nasmxenue, iuddysus

2.3 | CwmaumBaHHE M KalWJUIIPHBIC SBICHUS

2.4 | TemioBoe pacIIUpeHUE U CKaTHE

2.5 | TemioBoe paBHOBECHE

26 Buytpennsist sneprus. Pabota u Temsonepeaaya Kak crocoObl H3MEHEHUs! BHYTPEHHEH

' SHEPIUM

2.7 | Bunel Temonepenayu: TEIUIONPOBOJHOCTh, KOHBEKIIMS, H3ITy4eHUE
HarpeBanue u oxnaxaenue ten. KomudecTBo TemoTel. Y 1enbHas TeIIOEMKOCTb!

8 o=cm(ty-1)
3aKOH COXpaHEHUs SHEPTHH B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIUIOBOrO OanaHca:

29 Ql +Qg L =0

2.10 | Hcmapenue u xoHjaeHcanus. M3MeHeHne BHYTPEHHEH SHEPTHH B MPOIIECCE WCTIAPCHUS




U KoHAeHcarn. Kunenne skuakocT. Y aeiabpHas TermioTta mapoobpasosanus: L = Q/m

2.11 | BnaxxHOCTH BO3IyXa
[InaBienne u kpucrammsanus. M3mMeHeHne BHYTpEHHEH PHEPIMM IIPH IUIABICHUU U
KPUCTAJUIM3aLUU. Y JeJIbHAs TEIUIOTa IUIaBICHU:
2.12 0]
A m
513 BuyTpeHHss sHeprus cropanus TOIUIMBA. Y IeJbHasl TEIJI0Ta CTOPAHUs TOILIMBA: (| =
' Q/m
2.14 | Ilpunmuns! paboTs! TernoBsix aeurareneid. KI1J] reroBoro asuraresns
Ilpakmuueckue pabomoi
W3MmepeHue yAenpHOM TEIUIOEMKOCTH METAJUIMYECKOrO0 LUJIMHIApA; KOJUYECTBa
TEIUIOTHI, MOJIyY€HHOI'O BO/ON KOMHATHOM TemImeparypbl (PMKCUPOBAHHOM Macchl, B
515 | KOTOPYIO OmyueH HarpeTeld LWINHAP; KOJWYECTBA TEIUIOTHI, OTAAHHOIO HArpeThiM
' LWIMHIPOM, TI0CJIE€ OIIyCKaHMs €ro B BOJY KOMHATHOM TeMIIepaTypbl; OTHOCUTEIBHOM
BJIQ)KHOCTH BO3/yXa; YACIBbHOM TEILIOTHI IUIaBIEHUS JbJa. MccnenoBanne n3MeHeHus
TEMIIepaTypbl BOJBI TPH PA3IUYHBIX YCIOBHUSX; SIBICHUS TEIUIOOOMEHa TpH
CMELIMBAaHUH XOJIOAHOW U TOPSYEH BOJBI; IIPOLIECCA UCTIAPEHNUS
Qusuueckue A61€HUs 8 NpUpoOe: TIOBEPXHOCTHOE HATSHDKEHUE U KalWIISIPHbIE SIBICHUS
2.16 | B mpupone, Kpuctamisl B mpupoje, usnydeHue CoisiHIa, 3amMep3aHue BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHHUE pOChl, TYMaHa, HHes, CHera
Texnuueckue ycmpoucmea: KanWwUIApbl, TNPHUMEPbl MCIOJb30BaHUS KPUCTAIIJIOB,
2.17 | SKUIKOCTHBIA TEPMOMETp, JATYUK TEMIIEpPATypbl, TEPMOC, CUCTEMA OTOIUIEHUS JOMOB,
TUTPOMETPHI, IICUXPOMETP, TapoBast TypOHHa, TBUTATENIb BHYTPEHHETO CTOPaHMS
3 OJIEKTPOMAT'HUTHBLIE ABJIEHUA
3.1 | Dnekrpusauus Ten. [{Ba Buaa 3MeKTpUUECKUX 3apsIoB
3.2 | BsaummopeiicTBue 3apsHKeHHBIX Tel. 3akoH Kymona
3.3 | 3akoH COXpaHEHHMs AJIEKTPUUYECKOI0 3apsaa
3.4 Onextpuueckoe  none.  Hampsbk€HHOCTh — anekTpuyeckoro  nosid.  [IpunHnun
' CYINEPIIO3UIINH MIEKTPUUECKUX TOoJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn  snekrtpuueckux  3apsnoB.  JleficTBHE — AJIEKTPUUYECKOro IOl Ha
' aeKTpuyeckue 3apsiabl. [IpOBOTHUKY U AUAIEKTPUKHI
[TocrosiHHBIN ByeKTpUYecKHil TOK. JleicTBHs 3iekTpuyeckoro Toka. Cuia Toka.
3.6 | Hanpsokenue.
I=qg/t,U=A/[
3.7 DNEKTPUYECKOE COMPOTUBIIEHUE. Y IENBHOE IJIEKTPUUECKOE CONPOTUBIICHNUE:!
' R =pl/S
3.8 3akon Oma i1t yaacTka saekTpudeckoi memu: | = U/R
[locnenoBarenbHOE COEAUHEHHNE TPOBOIHUKOB:
3.9

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




[TapannensHOE COeTUHEHHE TPOBOAHUKOB PABHOTO COTPOTUBIICHUSI:

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

i

CMenranHbIe COCAUHCHUA IIPOBOAHUKOB

3.10 | PabGora u MomHOCTH 3nekTprueckoro Toka. A = Ult, P = Ul
3akoH [[xoyns — Jlenua:
3.11 0-1 2 Rt
312 OnbIT OpcTeaa. MarHuTHOE 1oJIe TPSIMOro MPOBOJIHUKA ¢ TOKOM. JIMNHMU MarHUTHOM
' WHYKIAH
3.13 | MaruuTHoe 1oJjie ITOCTOSHHOrO MarHuTa. B3anuMoieiicTBrEe ITOCTOSHHBIX MAarHUTOB
3.14 | ]JlelicTBHE MarHUTHOTI'O ITOJISI HA MPOBOJIHUK C TOKOM
3.15 | Omnsitel @apanes. SBnenue snekTpoMaruuTHoM uHAYyKIUU. [IpaBumno Jlenna
Ipaxmuyeckue pabomoi
H3mepenune 371eKTpUUecKoro COMPOTHUBIICHHS PE3UCTOPA; MOIIHOCTU 3JICKTPUUYECKOTO
TOKa; pabOTHI JIEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HMKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JAMIIOYKa), OT HAMPSIKEHHS] Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH CONPOTHBIICHUS OT
' JUIMHBI ~ TIPOBOJHMKA, IUIOMIAJIM €ro TOMEePEYHOro CEYeHHs U YACIbHOTO
CONPOTHUBIICHUSI.
[IpoBepka mpaBuia Uil DJIEKTPUYECKOTO HAMPSDKEHUS TPU  MOCIEI0BATEIEHOM
COCTMHEHUW TMPOBOIHHUKOB; TMpaBWIA JANS CHIBI JJIEKTPUYECKOTO0 TOKa TMpHU
napauieTbHOM COETMHEHUH MMPOBOTHUKOB (PE3UCTOPHI U JIAMITOYKA)
Qusuueckue s6leHuUs 6 npupode. DJICKTpUUYECKHWE SBJIEHHS B aTMmocdepe,
3.17 | »IEeKTpUYECTBO JKUBBIX OPraHHW3MOB, MarHUTHOE Moje 3eMJd, Ipeid MOoJI0CcOoB, poiib
MarHUTHOTO TOJIS 7S )KU3HH Ha 3eMIie, MOJISIPHOE CUSHUE
Texnuyeckue ycmpoticmea: 3ACKTPOCKON, aMIIEpMETP, BOIBTMETP, PEOCTaT, CUETUUK
318 ANEKTPUYECKON  DHEPruU, ODJIEKTPOOCBETHTENIbHBIC TMPUOOPHI, HarpeBaTelbHbIC
' AJIEKTPOTPUOOPHI  (MPUMEPHI), DIICKTPUUECKUE TPEIOXPAHUTENH, DIIEKTPOMArHUT,
AJIEKTPOJIBUTaTEIh MOCTOSSHHOTO TOKA, FTEHEPATOp MOCTOSIHHOT'O TOKA
3.19 | DnekrpoMarauTHbBIC BOHBI. [1Ikana 3JIeKTpOMarHuTHBIX BOJIH
3.20 | JlyueBast Mozmens cBeTa. [IpsiMonmHeHOE pacipocTpaHeHHE CBeTa
3.21 | 3axoH orpaxkeHus cBeTa. [lmockoe 3epkao
3.22 | TlpenomieHue cBera. 3aKOH MPEJIOMIICHHUS CBETA
3.23 | Jlucmepcus cBera
324 JIunza. Xox nyueid B nuH3e. POKYyCHOE paccTOsIHUE JIMH3BL. ONTUYECKAsl CUJla JIMH3BL:
' D=1/F
3.25 | T'mas kak onruueckas cuctema. OnTudeckue mpuoops
326 Ipaxmuyeckue pabomoi

W3mepenne oNnTHYecKOW CHIIBI COOMPAOIICH JWH3BI, (POKYCHOTO PACCTOSHUS




cobuparomieid TUH3bI (TI0 CBOMCTBY PaBEHCTBA Pa3MEpPOB MpeIMeTa W HU300paKeHMUs,
KOTJ1a MPEeIMET PACIIONIOKEH B TBOMHOM (hoKyce), moKa3aTess MPeIOMIICHHS CTEKIIA.
HccnenoBanue CBOMCTBA H300PaXESHHUS, TIOITYIEHHOTO C IIOMOIIIBIO COOMparomIeH
JIMH3BI, U3MCHCHUA (bOKYCHOFO PaCCTOAHNA ABYX CIIOKCHHBIX JIMH3; 3aBUCUMOCTHU YIJId
IPEJIOMIJICHHUS] CBETOBOT'O JIydya OT yrila MaJIeHUs Ha TPAHULE «BO3AYX — CTEKIIO»

Duszuveckue s61eHus 6 npupode: 3aTMCHUA COJ'IHI_[a u .HyHI)I, OBETa TCJI, OIITUYCCKUC

3.27
sBIICHUA B aTMocdepe (uBeT Heba, pedpakius, pagyra, MUPax)
3.28 | Texnuueckue ycmpouicmea: 0YKY, IEPUCKOI, POTOAINTAPAT, ONTHYECKHE CBETOBO/IbI
4 KBAHTOBLBLIE ABJIEHUA
41 PannoaktuBHOCTh. Anb(ha-, Oera-, raMma-u3nydeHus. Peakiuu anbda-u 6eTa-pacnama
4.2 | Omnsrtel Pezepdopaa no paccesHuto anbda-uactun. [Inanerapuas Moaens atoma
4.3 | CocraB aroMHOTO sipa. M30TOmBI
4.4 | Tlepnox noxypacraaa aTOMHBIX sSIEp
4.5 | SnepHble peakuuu. 3aKOHBI COXPaHEHUS 3apSAJ0BOI0O U MACCOBOTO YMCET
Qusuueckue a61eHUsl 8 Npupode. €CTECTBEHHBIN PaJNOAKTUBHBIN (OH, KOCMHUYECKHE
4.6 | nyum, paJHMOaKTHBHOE W3IIyYCHHE NMPHPOJHBIX MUHEPAJIOB, AEHCTBHE paJMOaKTHBHBIX
W3JIy4CHUI Ha OPTaHU3M YeI0BEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHAMBHIYaJIbHBIA JIO3UMETp, Kamepa

BI/IJ'IBCOHa, AACPHAA SHEPTCTUKA




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
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