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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3MKe Ha YpPOBHE OCHOBHOTO OOIETO 0OOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IOJIOKEHUI U TpeOOBAaHUM K pe3yJIbTaTaM OCBOEHUS Ha
06a30BOM ypOBHE OCHOBHOM 00pa3oBaTEIbHON MPOTPaMMBI, MPEICTABICHHBIX B
OI'OC 000, a Takke ¢ yudéroM denaepalbHON pabdodeil MporpamMMbI
BocniuTanus U KoHuenuuu npenoiaBanus yaeoHoro npeamera « Dusukay.

Copnepxkanue mporpaMmbl MO (U3MKE HANpaBlIeHO Ha (POPMHPOBAHUE
€CTECTBEHHOHAYYHON TI'PaMOTHOCTH OOYYaIOMIMXCAd W OPraHU3alUI0 H3yUEHUS
bu3NKN Ha JEeATeIbHOCTHOM OCHOBE. B mporpamme mo ¢u3Mke y4UTHIBAIOTCS
BO3MOXHOCTH yueOHOTo npeameta B peanusanuu tpedoanuiit ®I'OC OO0 «k
IUTAHUPYEMBIM JIMYHOCTHBIM W METaNpeAMETHBIM pe3ysibTaraM oOydeHus, a
TaK)XK€ MEXIPEAMETHBIC CBSI3M €CTECTBEHHOHAYUYHBIX YUYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHusl.

[Iporpamma 1o (u3MKe yCTaHABIMBAET pacHpeleseHue y4eOHOTo
Marepualia Mo TrojaM oOydeHus (MO KjaccaM), MpeayiaraetT MNPUMEPHYIO
MIOCJIEIOBATEIbHOCTh H3YyYEHUS TEM, OCHOBAHHYIO Ha JIOTUKE pPa3BUTHS
MPEAMETHOTO COAEPKAHUA U YUETE BO3PACTHBIX OCOOCHHOCTEN 00yHarOIIXCS.

[Iporpamma no ¢usuke paspadoTaHa ¢ IEJIbI0 OKa3aHUS METOIMYECKON
MIOMOIIY YYUTENIO B CO3/ITaHUU paboyveil mporpaMMbl 0 y4eOHOMY MPEIMETY.

®duzrka SBISETCA CHCTEMOOOPA3YyIOMIMM JJII €CTECTBEHHOHAYYHBIX
y4eOHBIX TMPEIMETOB, TMOCKOJbKY (HU3NYECKHE 3aKOHBI JIeKaT B OCHOBE
IIPOIICCCOB U SIBJICHWM, HM3y4aeMbIX XHUMHEH, OMOJOTHEH, acTpOHOMHEH H
¢usnueckoil reorpadueil, BHOCHUT BKJIaJ B ECTECTBEHHOHAYYHYIO KapTHHY
MUpa, MPEAOCTaBIsIeT HauOoyiee SCHbIE OO0paslbl MNPUMEHEHHS HAyYHOTO
METO/ia MMO3HAHMS, TO €CTh CIIOCO0a MOJIYYEHHSI TOCTOBEPHBIX 3HAHUN O MUPE.

OpHa U3 TIaBHBIX 33724 (PU3nUecKoro 00pa3zoBaHus B CTPYKTYpe OOIIEro
00pa3oBaHUsI COCTOUT B ()OPMUPOBAHUU €CTECTBEHHOHAYYHOW T'PAMOTHOCTU U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne @uznku Ha 0a30BOM ypOBHE NPEANOJaraeT OBJIAJICHUE
CICAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTepU3yIOIUMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHSTH SIBJICHUS;

e OIIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;

e HHTEPIPETHPOBATH JAHHBIC U MCIOJIH30BATh HAYYHBIE JTOKA3ATEIHCTBA
JUTSI TIOJTyY€HUS BHIBOJIOB.

[lenn wm3ydeHus (U3MKA Ha YpOBHE OCHOBHOTO O0OIIEro 0Opa3oBaHUs
omnpeneneHsl B KoHrenmuu npenogaBaHusi yuyeOHoro mnpeamera «DPusukay B
oOpazoBarenbHbIX opranuzanusax Poccuiickoit @enepanuu, peanu3yronmx
OCHOBHBIE 00111€00pa30BaTebHbIE MPOTPaMMbl, YTBEPKAEHHOW pEIICHUEM
Komnerun Munucrepcta npocsenienusi Poccuiickoit deaeparuu (MpoTOKO
ot 3 nexadps 2019 r. Ne [1K4BH).



Hean usyyenus pusuku:

e TMpuoOpeTeHHnEe MHTEpeca W CTPEMIICHUS OOYyYaroNIMXCsl K HAYIHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTCIUICKTYATbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

e pa3BUTHE TPEACTABICHUA O HAYYHOM METOJIe T[O3HAHHUS U
(dbopMHpOBaHKE UCCIIEIOBATENHLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opMupoBaHME HAYyYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa U3y4YCHUS
OCHOB CTPOCHHS MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

e (opMupoBaHue MpeACTaBICHUN O PO (PUIUKK JUIsT PA3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE TMPEACTABICHUN O BO3MOXHBIX cdepax  Oymymiei
Mpo)eCCUOHATTEHON JEATEIBHOCTH, CBSI3aHHONW C (DU3WUKOW, TMOATOTOBKA K
TanbHEHIIIeMy 00y4YSHHUIO B 3TOM HATPaBIICHUH.

JlocTImKkeHne 3THUX IIeNe MporpaMMbl 1o (U3UKE Ha YPOBHE OCHOBHOTO
00111er0 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3aa4:

e MpuoOOpeTeHHWe 3HAHWW O JUCKPETHOM CTPOCHHHM BEIIECTBA, O
MEXaHWYCCKUX, TEIUIOBBIX, JJICKTPUYECKHX, MATHUTHBIX ¥ KBaHTOBBIX
SBJICHUSIX;

e IpuOOpETEeHNE YMEHUM OMHUCHIBATH U OOBSCHATH (DU3UUECKUE SIBJICHUS
C MCIOJIb30BaHUEM TIOJTyYECHHBIX 3HAHUN;

e OCBOCHHE METOJIOB PEIICHUS] TMPOCTEHINMX pPacu€THBIX 3aJad C
UCIIOJIb30BaHUEM buznUecKux MOJICIICH, TBOPYECKUX u
IPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHEC yMEHUN HAOIIOMATh MPUPOJHBIC SBICHHUS W BBITOIHATH
OTIBITHI, JIA0OPAaTOpHBIE PAOOTHI W OKCICPUMEHTAJIbHBIC WCCIICIOBAHUS C
HCITOJIb30BaHUEM N3MEPUTEILHBIX TPUOOPOB;

e ocBoeHHME npuéMoB paboTel ¢ uHpOpMaLMed  (HUIUIECKOTO
coJiepkaHusl, BKItOYass WH(POPMAIIMIO O COBPEMEHHBIX JOCTHKEHUSIX (U3HKH,
aHaJIN3 U KPUTHIECKOE OIICHUBAaHNE HH(POPMAIINH;

e 3HAKOMCTBO cO cdepamu MPOPECCHOHAIBHON  JCSATEIBHOCTH,
CBSI3aHHBIMHU C (DU3UKON, U COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAaHHBIMHU Ha
JOCTIKEHUSX (PU3UYECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIi YPOBEHB) HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus orBoauTcs 204 vaca: B 7 kiacce — 68 4acoB (2 yaca B HEJEINIO), B
8 kimacce — 68 yacoB (2 yaca B Hezaenw), B 9 kiacce — 68 yacoB (2 yaca B
HEJICJIO).

[Ipenyaraemelii B mporpaMMme 1Mo (pu3MKe epeueHb JIa00paTOPHBIX paboT
U ONBITOB HOCUT PEKOMCHIATEIBHBIM XapaKTep, YYUTENb JeIaeT BHIOOD
IIPOBEICHUS JTA0OPATOPHBIX PaOdOT M OMBITOB C YYETOM WHIUBUIYAJTbHBIX
OCOOCHHOCTEM  OOydJaromuxcs, CIHUCKAa OKCIEPUMEHTAJIbHBIX  3aJlaHUM,
IpeIaraeMbIX B paMKaX OCHOBHOTO TOCYAapCTBEHHOTO SK3aMeHa 1Mo (hU3HKeE.



COJEPXXAHME OBYUYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u e€ poJsib B NO3HAHUM OKPYKAKOLIEro MUpa.

®uszuka — Hayka o npupone. fBiaeHus npupoabl. PUNYECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
@dusnueckue BenuuuHbl. HM3mepeHue ¢usnueckux BenuuuH. dusnueckue
npubopsl. [lorpemnocts n3mepennil. MexxayHapoHasi CHCTEMa €AMHHLL.

Kak ¢usuka u Jpyrue €CTECTBEHHblE HAyKd H3Y4alOT IPUPOAY.
EcTecTBeHHOHAy4YHBI METOJ MO3HAHUA: HAOIIOAEHHUE, ITOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIJBWKEHUE THUIIOTE3, OKCIIEPUMEHT II0 IPOBEPKE THIOTE3,
oObsicHeHHe HaldogaeMoro siBiaeHus. OnucaHnue (QU3NUYECKUX SBICHUN C
IIOMOILBIO MOJETIEN.

Jemoncmpayuu.

1. MexaHnueckue, TEIJIOBbIE, SJEKTPUYECKUE, MArHUTHBIC, CBETOBBIC
SIBJICHHSL.

2. ®dusndeckre npudOpsl U Mporeaypa IPsSIMbIX U3MEPEHUN aHAJIOTOBBIM U

1M poBBIM TPHUOOPOM.

Jlabopamopnsie pabomel u onvimol.

Omnpenenenue 1EHbl IeJICHUs IKaJIbl U3MEPUTEIHLHOTO TTprbdopa.
N3mepenne paccTosHUIl.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.

Onpenenenue pa3MepoB MajbIX TEI.

N3Mmepenne Temreparypbl MpPU MOMOIIU >KUAKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIEpaTyphl.

6. [IpoBenenue uccienoBaHusl MO MPOBEPKE TUIOTE3bl: JAIBHOCTH MOJIETA
IapuKa, MyneHHOro TOPU30HTAIILHO, TEM 0O0JIbIIE, YeM OO0JIbIIIE BHICOTA ITyCKa.
Paszpnes 2. [lepBoHayaibHbIe CBEACHUS O CTPOCHUH BELIECTBA.

CrpoeHue BellecTBa: aToMbl M MOJIGKYJBbI, WX pa3Mepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BEUIECTBA.

JIBikeHnne yactuil BemiecTBa. CBsI3b  CKOPOCTH  JIBUKEHUS YacTHUI[ C
Temrneparypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumoaelicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEUIECTBA: CTPOCHHUE Ta30B, JKUJIKOCTEH U TBEPIBIX
(kpuctamnuyecknx) Tesl. B3auMocBsA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX  COCTOSIHUSIX W UX  aTOMHOMOJICKYJISIPHBIM  CTPOCHHEM.
Oco0EeHHOCTH arperaTHhIX COCTOSTHUM BOJIBI.

Jemoncmpauuu.

1. Habmnronenue OpoyHOBCKOTO JABUKEHUSI.

2. Habmonenue nuddysumn.
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3. HaGnronenue  sBneHuid,  OOBACHSIONMIMXCS  MPUTSHKEHUEM — WIU
OTTAJIKUBAaHUEM YACTHII BEIIECTBA.
Jlabopamopnwie pabomul u onvimol.

1. Onenka pauaMeTpa aToMa METOJIOM pSAOB (C  HCMOJIB30BaHUEM
dboTorpadmii).

2. OnbITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO TIPUTSKCHHSL.

Pa3nen 3. /IBuikeHne U B3auMo/ielicTBHE TeJl.

Mexannueckoe JABHKEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JIBHUIKCHHE.
Cxopoctb. Cpennsisi CKOPOCTb IIPU HEPABHOMEPHOM JIBHKCHUH. Pacuér mytu u
BPEMEHH JIBUKCHMUSL.

SABneHue wuHepuuU. 3aKOH HWHepuUUHU. B3auMojelcTBue Tel Kak MpUYMHA
W3MEHEHUSI CKOPOCTH JBHXKEHHS Tell. Macca kak mepa HMHEPTHOCTH Tena.
[InotHOCTH BemiecTBa. CBSA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €AUHHUILIE
00BEMa BEIIeCTRA.

Cuna kak XapakTepucTuKa B3aumoAeucTBua Ted. Cuina ynpyroctu M 3aKOH
I'yka. M3mepenne Cuiibl ¢ TOMOIIBIO TUHAMOMETpPA. SIBJIECHUE TATOTEHUS U CUIa
TsokecTd. Cujla TSDKECTHM Ha Jpyrux IuiaHerax. Bec Tena. HeBecoMocTs.
CioxxeHue cwil, HalpaBJICHHBIX MO OAHOM MpsiMOi. PaBHOMEWCTBYIOIIAsA CHUIL.
Cuna tpenus. TpeHue CKOIBXKEHHUS W TPEHHE NOKOs. TpeHue B mpuUpojie U
TEXHUKE.

Jlemoncmpayuu.

1. Habmronenne MexaHn4ecKoro ABMKSHHUS Tela.

2. N3MmepeHne ckopoCTH MPSIMOJIMHEHHOTO JBUKECHMUS.

3. HaOntonenue siBieHUsI THEPIUU.

4, HaOnronenune nasMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEJ.

5. CpaBHeHUE Macc 10 B3aUMOACHCTBUIO TE.

6. CrnoxeHue cull, HalpaBJICHHBIX MO OJTHOU MPSIMOI.

Jlabopamopnuie pabomel u onvimol.

1. OnpeneneHrne CKOPOCTH PAaBHOMEPHOTO JIBHKEHUS (IIapyKa B )KUIKOCTH,
MOJICITH JICKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OnpeneneHue cpeaHed CKOPOCTH CKOJIbXKEHHS Opycka WIIM IIapuKa I10
HAKJIOHHOM TJIOCKOCTH.

3. Ornpenenenue MIOTHOCTH TBEPIOTO TEa.

4. OnbITHI, JEMOHCTPUPYIONINE 3aBHCHUMOCTb pacCTsDKEHUs (nedopmariim)
MPY>KAHBI OT IPUIIOKEHHOUN CHIIBI.

5. OnBIThI, TEMOHCTPUPYIOIINUE 3aBUCUMOCTD CHUJIbI TPEHUSI CKOJIBKEHHUS OT

BECa TEJa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.
Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKUIKOCTEN U ra30B.
JaBnenue. CriocoObl YMEHBIIIEHUSI U yBEJIWUYCHUs AaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHUSI ra3a OoT o0béMa, TemmepaTypsl. llepemada ngaBieHus



TBEPABIMH TEJIAMHM, KUJIKOCTAMH M razamu. 3akoH Ilackans. [IHeBmaTuueckue
MAaIINHbI. 3aBUCUMOCTh JAaBJICHUS JKUIKOCTH OT TIyOMHBI. [ MapocTaTHuecKuii
napajokc. Coobmatromuecs: cocyasl. ['uapaBinueckne MeXaHU3MBI.

Atmocdepa 3emnu u arMmocdepHoe napieHue. [IpuumHBI CyliecTBOBaHUS
BO3ymHON 06osouku 3emun. OnbiT Toppuuemiu. M3mepenue atmochepHoOro
JaBJEHUS. 3aBUCUMOCTh aTMOC(EpPHOTO JAaBJICHHS OT BBICOTHI HAJ YPOBHEM
mops. [Ipubops! 17151 u3MepeHus aTMoc(hepHOro 1aBJICHHUS.

JlelicTBUE XKUIAKOCTH M Tra3a Ha NOTPYKEHHOE B HUX TeNO. BeITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxorniaBanue.
Jlemoncmpayuu.

3aBUCUMOCTb JIABJICHHS ra3a OT TEMIIEPATYpHI.

[lepenaya naBneHus KUAKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/ibl.

I'mapaBnnueckunii mpecc.

[IposiBienne nericTBUst aTMOChHEpPHOTO JABJICHMUS.

3aBUCUMOCTh BBITAJIIKMBAIOIIEH CUJIBI OT O0BEMA MOTPYKEHHOM YacTH
TeNa U INIOTHOCTH XKUIAKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOLIEH CUIIBI BECY BBITECHEHHOM JKUJKOCTH.

8. VYciaoBue m1aBaHus TeJl: IJIaBAaHUE WIM MOTPY>KEHHUE TEJl B 3aBUCUMOCTH
OT COOTHOLIEHUS IJIOTHOCTEN TeJIa U KUAKOCTH.

Jlabopamopnsie pabomuel u onvimol.
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1. HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOrpyKEHHOU
B JKMJIKOCTh YaCTH Tela.

2. OnpeneneHre  BBITAJKUBAIOIICH CHIIbL, JICMCTBYIOIIEM Ha  TeJoO,
MOTPYKEHHOE B JKUJIKOCTb.

3. [IpoBepka HE3aBHCMMOCTH BBITAJIIKMBAIOIICH CHJIBI, JIEMCTBYIOIIEH Ha
TEJIO B KUAKOCTH, OT MacChI TeJa.

4. OnbIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI,

JNEUCTBYIOIIEH Ha TEJNO B XKUJIKOCTH, OT O0BEMA MOTPYKEHHOM B KUJIKOCTh
YacCTH Tea U OT IJIOTHOCTHU KUJIKOCTH.

5. KoncrpyupoBanue apeomerpa WIM KOHCTPYMPOBAHUE JIOJKUM U
OIpeAeIICHUE €€ TPY30HOABEMHOCTH.

Pa3znes S. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanudeckas pabota. MOIHOCTb.

[IpocThie MexaHU3MBI: pblYar, OJOK, HAKJIOHHAs TIUIOCKOCTh. [IpaBuio
paBHOBecusi pbryara. [IpuMeHeHue mnpaBuiia paBHOBECHs pbldyara K OJIOKY.
«3onotoe mnpaBuino» MexaHuku. KIIJ[ mnpocteix wmexanuzmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas odHeprud. KuHerndeckas ¢ TOTEHIMANIbHAsT  DHEPTHUS.
[IpeBpamienre OAHOTO BHUJA MEXAHWYECKOM DSHEPruM B JPYyro. 3aKoH
COXpaHEHHMS SHEPTUU B MEXAHUKE.



Jemoncmpayuu.

1. [TpuMepbl TPOCTHIX MEXAHU3MOB.
Jlabopamopnwie pabomul u onvimol.
1. Onpenenenue pabOThl CUJIbI TPEHUS NMPU PAaBHOMEPHOM JBHKCHUM TeEJa
10 TOPU3OHTAIBHOW MOBEPXHOCTH.
2. HccnenoBanue ycioBHil paBHOBECHS pblyara.
3 N3amepenune KIIJI HakIIOHHOM TIJIOCKOCTH.
4. N3ydenne 3aKkoHa COXpaHEHHS] MEXaHUYECKOW SHEPTUU.
5
8 KIIACC

Pa3nea 6. TenioBLIe ABJICHUS.

OCHOBHBIE  TIOJIOKEHUS  MOJICKYJISIPHO-KMHETHUYECKOW  TEOPUHU  CTPOCHHUS
BellecTBa. Macca u pa3Mepsl aTOMOB U MOJEKYJI. OIBITHI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPIOro, >KUAKOTO M Tra3000pa3HOrO0 COCTOSIHUM  BEUIECTBA.
Kpucrannuueckue u amopgHbie Tena. OObSICHEHUE CBOWCTB ra3oB, KUIKOCTEH
U TBEPABIX TEJ HA OCHOBE IOJIOKEHHHM MOJIEKYJISIPHO-KHHETUYECKOU TEOPHHU.
CmaumnBaHKe U KalWUISIPHBIE SIBJICHUS. TemIoBO€e pacliupeHne U CKaTHE.
Temneparypa. CBsi3b TeMHepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUSA
gacTull. BuyTpenuss sueprus. CrnocoObl M3MEHEHHsS] BHYTPEHHEH SHEpruu:
Terionepegaya M COBepIIeHHe  paboTel.  Bumpl  Teronepenavu:
TEIUIONPOBOJIHOCTD, KOHBEKIIUS, U3JIyYCHHUE.

KonuyectBo TemnoTsl. YjenbHas TEMIOEMKOCTh BEIIECTBA. TemiaooOMeH u
TEMJIOBOE paBHOBecHE. YpaBHEHUE TeruioBoro Oananca. [lmaBnenue wu
OTBEPAECBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJE€lbHAs TEIUIOTA ILJIABJICHHUS.
[TapooOpa3oBanue u koHjeHcarus. Mcnapenue. Kunenue. Y aenpHas TemioTa
napooOpa3oBaHusl. 3aBUCHUMOCTb TEMIEpPAaTyphl KHUIEHHS OT aTMOc(hepHOro
JABJICHMUS.

Bnaxuocts BO3myxa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUs.

[Tpuntuner pabotel TeruioBbix aBurateneir KIIJ[ TtemmoBoro nBuraress.
TeruioBble IBUTaTENN U 3alIUTA OKPYKAOIIEN CPEIBI.

3aKOH COXpaHEHUS U MPEBPAILECHUS SHEPTUH B TEIJIOBBIX MPOIECCAX.
Jemoncmpauuu.

Habmoienne OpoyHOBCKOTO IBUKEHUSI.

Ha6nronenue nuddysun.

Habmronenue SsBIIeHU CMauMBaHKS M KalMJLIIPHBIX SBJICHUM.
HaGnronenue TeninoBoro pacimpeHus Tedl.

N3MmeHneHune napieHus raza mpu U3MEHEHUH OoObEéMa M HarpeBaHUM WIIU
OXJIAXKJICHUH.

6. IIpaBuia u3amMepenust TeEMIIEPATYPHI.
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Buae! Termonepenayn.

OxmakieHne Tpy COBEPIICHUH PabOTHI.
9. HarpeBanue npu coBepIiiieHIN paOOThl BHEITHUMHU CHJIAMHU.
10.  CpaBHEHHE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
11.  HaOmroneHue KumneHusl.
12. HaOmroneHue mocTosiHCTBA TEMIIEPATYPhI IIPH TIABJICHUU.
13. Moenu TeIUIOBBIX ABUTATEIICH.
Jlabopamopnsie pabomol u onvimol.

1. OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSHKEHHUS.

2. OMnbITEI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIK caxapa.

3. OnpITel M0 HAOTIOJEHUIO TEIUIOBOTO PACIIMPEHHs Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

4. Onpenenenue gaBiaeHUs BO3ayXa B Oa/IOHE IINPHULA.

5. OnbITeI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTH JABJIEHUSA BO3AyXa OT €r0
00bEMa M HarpeBaHUs WA OXJIAXKICHHUS.

6. IIpoBepka ruUMOTE3bl JHUHEWHOM 3aBUCUMOCTH JUIMHBI  CTOJOMKA
KHUJKOCTH B TEPMOMETPUYECKON TPYyOKE OT TEMIIEPaTyPHl.

7. HaGnronenue wu3MeHeHUs BHYTPEHHEH DSHEpPruM Teja B pe3ysbTaTe
TEerIonepeauu U paboThl BHEITHUX CHUJL.

8. WccnenoBanue siBIEHUS TEIJIOOOMEHA IMPU CMEUIMBAHUU XOJIOJHOM H
ropsityer BOJBL.

9. OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IMOJIYYEHHOTO BOJOW  IIpPHU

TEMI000MEHE C HArPEThIM METAITUYECKUM ITUITUHAPOM.

10.  OmnpeneneHue yaenbHON TEIIOEMKOCTH BEIIECTBA.

11.  HccrnenoBaHue mpoliiecca UCTIapeHus.

12.  OmnpeneneHue OTHOCUTENBHOW BIIAYKHOCTH BO3AYXa.

13.  OmnpeneneHue yaenbHOM TEIUIOTHI IUIABIEHUS JbJA.

Paszges 7. JaekTpudecKkue ¥ MAarHUTHbIE SIBJICHHS.

Onextpuzanus Ted. JBa poja 3ieKTpUYEcKuX 3apsaioB. BiaumoneiicTBue
3apspKeHHbIX  Tell. 3akoH KyloHa (3aBUCHMMOCTh CHJIbI  B3aHMOJECHCTBUS
3apsHLKEHHBIX TEJ OT BEJIMYUHBI 3aPsIIOB U PACCTOSIHHS MEXK]TY TEJIaMH).
Onextpuyeckoe mnozne. Hanpsok€HHOCTh 3yeKTpuueckoro nouid. IIpuHnmn
CYIEPIO3ULIMHU AMEKTPUIECKUX MoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »siekTpudeckux 3apsaoB. DJIEMEHTApHBIN 3JIEKTPUUYECKUN 3apsij.
Crpoenue aroma. IIpoBOAHUKM U  JUABJIEKTPUKU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsija.

DJIEKTPUYECKUM TOK. YCIOBHS CYLIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
Nctounrku mOCTOSSHHOTO ToKa. JIEMCTBUSI DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSIX U Ta3ax.
Onektpuueckass  nenb. Cuna  TOKa.  DJNEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBiieHHE TPOBOJHUKA. YJIETbHOE COMNPOTUBIEHUE BEIIECTBA. 3aKOH



Oma gns ywactka wenu. [locnemoBarenpHOe M MHapajuIeNIbHOE COEIMHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH BJEKTPUUYECKOTO ToKa. 3akoH JDxoymsa—JleHna.
DJNeKTpUUYecKue Ienu U TMOTPEeOUTEeNd DIEKTPUUYECKOW DHEPTUU B OBITY.
KopoTtkoe 3aMbIkaHue.

ITocTostHHBIE MarHuTHl. B3aumonelcTBUE MOCTOSIHHBIX MarHUTOB. MarHutHoe
nosie. MarauTtHoe nosie 3eMJIM M €ro 3Ha4eHWe I KU3HHA Ha 3emuie. OnbIT
Opcrena.  MarHuTHOoe — 1OJIE  DJIEKTpHYECKOoro  Toka.  IIpumenenue
ANIEKTPOMATrHUTOB B TEXHHUKE. [IeCTBHE MArHUTHOIO IIOJS HAa IIPOBOJHUK C
TOKOM. DIEKTPOABUTATEIb IIOCTOSIHHOTO TOKA. Hcnons3zoBanne
AJNIEKTPOJBUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SBneHue smekTpoMarHuTHOW MHAYKUUH. [IpaBuno Jlenna.
Onektporenepatop.  CnocoObl  MOJMY4YEHHUS  AJNEKTPUUECKOM  3HEpPrum.
DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTUU.

Jemoncmpayuu.

1. DIIeKTpU3aLUS TEIL.

2. JIBa poJia 3NEKTPUUYECKUX 3apSA0B U B3AMMOJCHUCTBUE 3aPSKEHHBIX TEI.
3. YCTpOUCTBO U ICMCTBUE JIIEKTPOCKOTIA.

4. DJIeKTpOCTaTUYECKask MHAYKIIUS.

5. 3aKOH COXpAHEHUS DJIEKTPUUECKUX 3aPsJIOB.

6. [IpoBOHUKY Y TUBJIEKTPUKH.

7. MoaenvupoBaHHU€e CHIOBBIX JJUHUHN 3JICKTPUYECKOTO MOJIS.

8. M cTOYHUKM TOCTOSIHHOTO TOKA.

9. JIeCTBUS SIEKTPUYECKOTO TOKA.

10.  DJEKTPUYECKUU TOK B KHUJIKOCTH.

11.  ['a30BbIi pa3ps.

12.  HM3mepeHune cuibl TOKa aMIIepMETPOM.

13.  HM3mepeHune 3eKTpUUeCKOro HanpsHKEHUsl BOJIBTMETPOM.

14.  Peocrar n MarasuH CONPOTUBJICHUHN.

15. B3aunMojelicTBuE TTIOCTOSHHBIX MarHUTOB.

16.  MoaenupoBaHHUE HEBO3MOXHOCTH Pa3ICICHUS MTOJOCOB MAarHUTA.
17.  MoaenupoBaHHE€ MAarHUTHBIX MOJIEH MOCTOSSHHBIX MAarHUTOB.
18.  OmbIT Opcrena.

19.  MarsHuTHo€ noJie ToKa. DJIEKTPOMarHur.

20. JlericTBME MarHUTHOTO TIOJI HA MMPOBOJHUK C TOKOM.

21. DIeKTpOABUTATENb TOCTOSHHOTO TOKA.

22.  HccnenoBaHue sIBIICHUS 3JIEKTPOMArHUTHOW UHIYKIIUH.

23. Onbitel Dapanes.

24.  3aBUCHUMOCTb HAamNpaBiICHHWS HWHAYKIIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.
25.  DJEKTpOreHepaTop MOCTOSTHHOTO TOKA.



Jlabopamopnwie pabomuel u onvimol.

1. OnpiTel 1O HAOMIOACHUIO OJJIEKTPU3ALMU Tell UHAYKIHEH U TIpu
CONPUKOCHOBEHHH.

2. HccnenoBanue JEHCTBUS BJIEKTPUYECKOTO MOJS Ha MPOBOJHHUKU H
TUBJIEKTPUKHU.

3. COopka u npoBepka padboThI IEKTPUUYECKOMN IIEMU TOCTOSHHOTO TOKA.

4. N3MepeHne u peryinpoBaHUe CUJIbI TOKA.

5. N3MepeHne U peryJImpoBaHUE HAIIPSKEHUS.

6. HccnenoBanne 3aBUCHUMOCTH CUJIbI TOKA, MAYIIETO YEPE3 PE3UCTOP, OT
CONIPOTHBJIEHUS PE3UCTOPA U HANPSHKEHUS HAa PE3UCTOPE.

7. OneITsl, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh ANEKTPUYECKOTrO
CONPOTHUBJIEHUS MPOBOJAHUKA OT €T0 JIUIMHBI, IUION[AJH ONEPEYHOTO CEYEHUS U
Marepuana.

8. [IpoBepka mnpaBWiIa CJIOKEHUS HANPSHKEHUH NPH IOCIEI0BATEILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

9. [IpoBepka mpaBwiia AJid CUJIbl TOKAa MpPU NApAIIEIbHOM COEIHMHEHHH
PE3UCTOPOB.

10.  Omnpenenenue pabOThI AIEKTPUUECKOTO TOKA, UIYILIETO YEPE3 PE3UCTOP.
11.  OmnpeneneHue MOIIHOCTH 3JIEKTPUYECKOIO TOKA, BBIACISIEMONW Ha
pe3ucrope.

12.  HccrnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO Y€pe3 JaMIOUYKy, OT
HaIpPsDKEHUS Ha HE.

13.  Omnpenenenue KIIJI narpeBatensi.

14.  HMccrnenoBaHne MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MAarHUTOB.

15.  M3ydyeHwe MarHMTHOrO TMOJS MOCTOSIHHBIX MAarHUTOB TNpU  HX
00BEMHEHUY U Pa3/ICIICHUN.

16.  HccmemoBaHue NEMCTBUS SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.
17.  OnbIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI B3aWMOJECHCTBUSA
KAaTYIIKHA ¢ TOKOM M MarHuTa OT CHJIbI TOKa W HAMPABJICHUS TOKA B KaTYILKE.

18.  M3ydeHwue IelCTBHS MarHUTHOIO IOJISI HA IPOBOJHUK C TOKOM.

19.  KoHcTpyupoBanue u n3ydeHue paboThl 2JIEKTPOIBUTATES.

20.  U3mepenue KII/I anekTpoaBuraTebHON yCTaHOBKH.

21, OnmpITBl O MCCIIEIOBAHUIO SIBJICHUSI 3JIEKTPOMATHUTHOM WHIYKLHWU:
UCCJIEI0BAHNE N3MEHEHUI 3HAYEHUS U HAIIPaBJIEHUS! MHAYKIIMOHHOIO TOKA.

9 KJIACC

Pa3nen 8. MexaHnueckue siBJIeHHS.

Mexannueckoe JBH)KeHME. MarepuanbHas Touka. (Cucrema  OTCYETA.
OTHOCHUTENIBHOCTh MEXAHWYECKOTO JIBHKEHUS. PaBHOMEpHOE MpSMOJIMHENHOE
newxkeHue. HepaBHoMepHoe mnpsmMonuHeNHOE nBWkeHue. CpemHss U
MT'HOBEHHAsI CKOPOCTH Tejla IPYU HEPABHOMEPHOM JIBHKEHUU.



VYckopenne. PaBHOyckopeHHOE TpsMonuHelHoe nBwkeHue. (CBoboaHOe
nagenue. OnsITel ['anues.

PaBHOMepHOE nBWXEHHE 1O OKpyxkHOCTH. [lepmon m wyactora oOpamieHus.
JIuHeiHas u yrioBast CKOpocTH. LIeHTpocTpeMUTENbHOE YCKOPEHUE.

[TepBoiii 3akoH Hbtorona. Bropou 3akoH Herorona. Tperuit 3akoH HbroToHa.
[IpuHIMI CYyTIEpIIO3ULIUA CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cunna TpeHHs: cuia TPEHMs CKOJIbXECHUS, CUia
TPEHUS TIOKOSI, IPYTUe BUJIbI TPEHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TIATOTEHUs. YCKOpPEHHE CBOOOJHOIO
nageHus. J{Bwxenue maHeT BOKpyr CosHua. IlepBas kocmudeckas CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue MmarepuanbHOl TOUKH. AOCOMIOTHO TBEpHOEe Teno. PaBHOBecue
TBEPAOrOo Teja C 3aKPEIUIEHHOW OCBhIO BpameHus. MomeHT cunbl. LleHTp
TSXKECTHU.

Nmnynec Ttena. M3meHenne ummynbca. MmmynbCc cuibl. 3aKOH COXpaHEHUs
uMITysbca. PeakTuBHOE JBUKEHUE.

Mexanuueckas paboTa U MOUTHOCTh. PaboTa CHII TSHKECTH, YIPYTOCTH, TPEHUS.
Cesi3p sHepruu u pabotel. IloTeHuumanbHast 3HEprust Tena, MOAHATOTO HaJ
INOBEPXHOCTBIO  3eMiu. IloTeHIManbHas HHEPrus CKATOM  MPY>KUHBIL.
Kunetnueckas sHeprus. TeopeMa 0 KHHETHYECKON SHEPTUU. 3aKOH COXPAHEHUS
MEXaHUYECKOW SHEPTHH.

Jlemoncmpayuu.

1. HabutoieHne MexaHn4ecKoro JABMKEHUS TeJla OTHOCUTENBHO Pa3HbIX Tell
oTCufTa.

2. CpaBHeHrE MyTeW W TPAeKTOpPUM NBWXKEHHS OJHOTO M TOTO XK€ Tela
OTHOCHUTENBHO Pa3HBIX TEII OTCUETA.

3. N3mepenne ckOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBUKEHUSI.

4. HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

5. HaGnronenue aBM>XKeHUS Tella Mo OKPYKHOCTH.

6. HaGntoieHne MexaHWYecKUX SBJICHUHM, TPOUCXOIALUIMX B CHUCTEME

orcuéra «Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JIBI)KCHHH
OTHOCUTEILHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTh YCKOPEHHUSI T€Jda OT MAcChl Tejla U IEUCTBYIOIIEH HA HETO
CHUJIBI.

8. Ha6nronenue paBeHCTBA CHIT IPU B3aMMOICHCTBHUH TEII.

9. HN3mMeHneHne Beca Tena mpu yCKOPEHHOM JIBUKEHHH.

10.  Ilepemaya mmmynbca Ipyu B3aUMOJIECUCTBUU TEI.

11.  IlpeobOpa3oBaHus FHEPTUU NIPU B3aUMOJCHCTBUU TEN.

12.  CoxpaHeHHE UMITYJIbCA IPU HEYTIPYTOM B3aUMOJAECHCTBHH.

13.  CoxpaHeHHue UMITyJIbCca ITPU a0COJIOTHO YIPYTOM B3aUMOAECHCTBUH.
14.  HaOmroneHue peakTUBHOTO JIBUKEHUS.



15.  CoxpaHeHHEe MEXaHUYECKOW SHEPTHUH MPU CBOOOTHOM IMaICHUH.

16.  CoxpaHeHHME MEXaHWYECKOM DSHEPrMM NpH JABWKEHUM Tela 0.
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1. KoHcTpynpoBaHue TpakTa JUIsl pa3roHa W JaJIbHEHIIIEr0 paBHOMEPHOTO
JBIDKEHUS MAPUKa WA TCIICHKKH.

2. OmnpeneneHrue CpeIHEH CKOPOCTH CKOJBKCHHS OpycKa WM JIBHKCHHUS
IIapyKa 1o HaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHre YCKOpEHHUs Tella IPH PaBHOYCKOPEHHOM JIBIDKCHHUH II0
HAKJIOHHOH INIOCKOCTH.

4. HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM
JBIDKEHUN 0€3 HaYaJIbHON CKOPOCTH.

5. [IpoBepka THMOTE3BI: €CIW TIPH PABHOYCKOPEHHOM JBW)KCHHH 03

Ha4yaJbHOM CKOPOCTH IIyTHM OTHOCATCA KaK pPAA HEYETHBIX 4YHUCE, TO
COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

6. UccnenoBanne 3aBUCUMOCTH CHUJIBI TPEHHUS CKOJBXKEHUS OT CHIIbI
HOPMAaJILHOTO JIABJICHHUS.

7. Omnpenenenre kodhPUIEHTa TPEHUS CKOJIBKEHUS.

8. Ornpenenenue KECTKOCTU NPYKUHBI.

9. Omnpenenenre pabOThI CUJIbI TPEHUS NMPU PABHOMEPHOM JIBMXKCHHH Tella

110 TOPU30HTAIBHON TOBEPXHOCTH.

10.  OmnpeneneHue pabOTHl CUJIBI YIPYIOCTH MpU MNOABEME TIpy3a C
UCIOJIb30BaHUEM HETIOABMUKHOTO U MOJBUKHOTO OJIOKOB.

11.  M3ydeHue 3aKOHA COXPAHEHHUS DHEPTUH.

Pasznesn 9. Mexanuveckue Koj1e0aHus U BOJIHBI.

KonebarensHoe nBuxeHnue. OCHOBHBIC XApaKTEPUCTUKHU KOJICOAHW: MEpPUOI,
4acToTa, AaMmIUIMTyAa. MaremaTHudecKuid W NPYKWHHBIM — MAasTHUKH.
[IpeBparieHue 3Heprum Npu KoJaedaTeIbHOM ABUKEHUU.

3aTtyxaronme KoJIeOaHMsl. BriHyX1€HHBIE KOJIeOaHMS. Pe3onanc.
Mexannueckre BoJIHBI. (CBOWCTBA MEXaHWYECKHMX BOJH. IlpomonbHble U
[ONEpEeYHble BOJIHBL. /[[IMHA BOJIHBI M CKOPOCTh €€ paclIpOCTPAHEHHS.
MexaHudecKkue BOJIHBI B TBEPAOM TEJIE, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKkocTh 3Byka M BbicoTa ToHAa. OTpaxkeHue 3Byka. MHOpa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenne xoneOaHUN Ten MO AEHUCTBUEM CHIIBI TSDKECTA Y CHIIBI
yOPYTOCTH.

2. HaGnronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

3 HaGnronenue BoIHYKIEHHBIX KOJIEOaHH 1 pe30HaHca.

4. PacnipocTpaneHnue npo1oiabHbIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

5 Ha6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.



6. AKyCTUYECKHU PE30OHAHC.
Jlabopamopnwie pabomuel u onvimol.

1. OnpeneneHne 4YacToThl M HepHofa KoJIeOaHWA MAaTeMaTHUYECKOro
MasTHHKA.

2. Omnpenenenre 4acToThl ¥ MepUoJia KoJIeOaHU PYKUHHOTO MassTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH NEpUOJIa KoieOaHUI OABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. HccnenoBanue  3aBUCHMOCTH — ME€pUoja  KOJEOAHWH  MPYKUHHOTO
MasiTHHKa OT Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH Mepuojia KojaeOaHui rpysa, MOJBEIHIEHHOTO K
HUTH, OT MACCHI Ipy3a.

6. OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh Iepuoja  KoJeOaHui
MPY>KUHHOTO MAagTHHUKA OT MACChI TPy3a U )KECTKOCTH MPY>KUHBI.

7. N3mepenne yckopeHusi CBOOOTHOTO NaJeHUSI.

Pasznes 10. D1eKTpoMarHuTHoOE 1M0J1€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE  TIOJIE. OJIEKTPOMAarHuTHbIE  BOJIHBI. CaoiicTBa

AJEKTpOMarHuTHhIX BOJH. [Ilkama »snexkTpoMarHUTHBIX BOJH. Vcmolsib3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DnekTpoMarHuTHas npupoaa cBera. CKopocTh cBeTa. BoJIHOBbIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBOiICTBA ATIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOICTBa CBETA.

Jlabopamopnsie pabomel u onvimol.

1. N3ydenune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI) MOOUIBHOTO
TenedoHa.

Paznen 11. CBeroBble IBJICHUS.

JlyueBas monenb cBeta. Mcrounuku cBera. [IpssMonuHeitHOE pacnipoCTpaHEHUE
ceeta. 3armenus: Connua u JIynel. Otpaxxenue cpeta. [1nockoe 3epkano. 3akoH
OTPa)KEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHHs cBeta. [lomHOe BHYTpeHHee
OTpakeHHEe cBeTa. VICHoJib30BaHWE IIOJHOTO BHYTPEHHETO OTPaKCHHS B
ONTHUYECKUX CBETOBOAAX.

JIunza. Xon nydeit B nmua3e. OnTHueckas cucrema (oroanmnapara, MUKPOCKOIA
1 Teneckomna. ['1a3 kak ontuyeckasl cucrema. bam3opyKocTh U 1adTbHO30PKOCTb.
Paznoxenune Oemoro cBera B cmektp. Omnbitel  HpiloTona. Croxenue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Jemoncmpayuu.
1. [IpsiMonMHEHOE pacpOCTPAHEHUE CBETA.
2. OtpaxeHune cBeTa.

3. [Tonyyenue n300pa>keHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.



4 IIpenomnenue ceera.

5. OnTuyeckuil CBETOBOJ.

6. Xop jtydeil B coOuparoniei JIMH3e.

7 XOJI qy4der B pacCEUBAIOLIEH JIMH3E.

8 [Tonyyenue n300pakeHUi ¢ TOMOUIBIO JTUH3.

9. [Ipunnun aeiictBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
10. Monens rinasa.

11.  Paznoxxenue Genoro cBeTa B CIEKTP.

12.  ITlonmyueHue Genoro cBeta Mpu CIOKEHUU CBETA Pa3HbIX LIBETOB.
Jlabopamopnwie pabomol u onvimol.

1. HccnegoBanue 3aBUCUMOCTH yIila OTPA)KEHUS CBETOBOTO Jydya OT yria
MaJICHUS.

2. N3yuyeHune xapakTepUCTUK U300paKe€HUs MIPEeAMETa B INIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCMMOCTH YIJIa MPETOMIIEHHS] CBETOBOTO Jy4a OT yria
MaJICHUsI HA TPAHULIE «BO3TyX—CTEKIION.

4. [Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

5. Onpenenenre POKYCHOrO pacCTOSHUA U ONTHYECKOW CHIIBI COOMPAOIIEH
JIMH3BI.

6. OnbITHI 110 Pa3sIoKEHUIO OEJIOr0 CBETa B CHEKTP.

7. OnpITHl 10 BOCHPUATHIO IIBETa MPEAMETOB NPU UX HAOJIOJIEHUU 4Yepe3

I[BETOBbIC (DUIIBTPHI.

Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.

Onwitel Pezepdopna m mmanerapnas monens atoma. Monens atoma bopa.
Hcnyckanue u nornomenre cBera atroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.
PannoaktuBHOCTh. Anb(a, Oera- u ramma-usnydeHus. CTpoeHUE aTOMHOTO
anpa. HykmonHas wonens aromMHoro snapa. M3oromsl. PanuoakTuBHBIE
npeBpatenus. llepuon nomypacnana aTOMHBIX SI€EP.

SAnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAJ0BOIO M MacCOBOTO YHUCEI.
DHeprus CBsi3M aTOMHBIX sAnep. CBsA3b MacChl U 3HEpruu. Peaknun cuHTE3a U
nenenus saep. Mcrounnku 3eprun ConHna v 3BE31I.

Snepnas oHepretuka. [[eMCTBUS pAAMOAKTUBHBIX HW3JIYYECHUHW HA IKUBBIC
OpraHU3MBI.

Jlemoncmpayuu.

CrexTpbl U3ITy4eHUS U MOTJIOIEHHUS.

CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopo/ia.

Habmronenue tpexoB B kamepe Busbcona.

PaboTa cuéTunka HOHU3ZUPYIOUIUX U3TYyYEHUH.

Perucrpanus nznydeHus NpupoaHbIX MUHEPAJIOB U MMPOAYKTOB.
JIaﬁopamopHue pabomul u onvimel.

1. Ha6nronenue CruionHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYEHHUS.
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2. HccnenoBaHue TPEKOB: M3MEPEHHE DHEPIUU YACTHUIBI IO TOPMO3HOMY
nytu (o poTtorpadusim).

3. N3mepenne paguoakTUBHOTO (poHa.

IHoBTOpPHTEIBLHO0-0000 1AM MOYIb.

[ToBTOpPUTENBHO-00001IAIOIIMK MOYJIb NIPEAHA3HAYEH JUIsl CUCTEMAaTU3aluu 1
00O0OIIEHNsT ~ MPEAMETHOTO  COAEpXKAHMSI W OIbITa  JIEATEIbHOCTH,
IpUOOPETEHHOTO MPU U3YUYEHUHU BCEro Kypca (PU3MKH, a TAKKE ISl HOATOTOBKU
K OCHOBHOMY TIOCYAApCTBEHHOMY 7K3aMEHy IO (u3uke g 00ydarolmuxcs,
BbIOpaBIIMX ATOT YUEOHBII pEAMET.

IIpyn u3ydyeHMH DAHHOTO MOJYJIS PEAIN3YIOTCS M CHUCTEMAaTHU3UPYIOTCS BUJIBI
NEeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIEYNBAETCS JOCTHKEHUE MPEIMETHBIX
U METallpeIMETHBIX IUIAHUPYEMBIX pE3yJNbTaTOB o00y4YeHHs, (opMUpYETCs
€CTECTBEHHOHAy4YHasi  I'PaMOTHOCTB: OCBOCHHME  HAYYHBIX  METOJIOB
MCCJIEI0BAHMS SIBJICHUN MPUPOJIbI U TEXHUKHU, OBJIAJACHUE YMEHUSIMU OOBSICHIThH
(u3nuecKue sBJICHUS, MPUMEHSS MOJyYeHHbIE 3HAHUA, pelaTh 3aJa4yd, B TOM
YKCJIe KAUECTBEHHBIEC U AKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIMATBEHO IESITEILHOCTHBIN XapakTep AAHHOIO pa3lielia peaaus3yeTcs 3a
c4€T TOro, 4ro oOOydarlluecs BBIIOJHAIOT 3aJaHUsA, B KOTOPBIX UM
IpeaIaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAaHUN pacro3HaBaTb U HAyYHO OOBSICHATH
(¢uznyeckue BJICHUS B OKPYKAIOLIEH NPUPOE U MOBCEIHEBHOM KU3HM;
UCIIOJIb30BaTh Hay4YHbIE METOJIbl MCCIEAOBaHUSA (PU3MUECKUX SIBICHUI, B TOM
YHUCIIE ISl IPOBEPKH FMITOTE3 U MOJIYUYEHHS TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAyYHBIE OCHOBBI HAWOOJIEE BAXKHBIX JIOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUWA,  HampuMep, MPaKTUYECKOrO0  HUCIOJIb30BAHUS  Pa3IUYHbBIX
HMCTOYHMKOB SHEPrUM Ha OCHOBE 3aKOHA NPEBPAILICHUS M COXPAHEHHUS BCEX
M3BECTHBIX BUJIOB YHEPTUU.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenne ¢u3umkn HAa YpPOBHE OCHOBHOTO 00MmEero o0pa3oBaHHs
HaIpaBJICHO HAa JIOCTHKEHHUE JIMYHOCTHBIX, METANPEAMETHBIX W TMPEAMETHBIX
o0pa3oBaTeNbHBIX PE3yIbTATOB.

B pesynprare wusydeHus GU3NKH Ha YpPOBHE OCHOBHOTO OOIIETO
obpazoBaHust y oOyuaromierocs OyayT  cpOpMHUPOBaHBI  CIICIYIOIIHE
JUYHOCTHBIC pe3yJIbTaThl B YaCTH:

. 1) naTpuOTHYECKOT0 BOCIIMTAHMS:

. - NpOSABJICHUE HMHTEpPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHHUIO
poccuiickoi huU3NIECKON HayKH;

. - IEHHOCTHOE OTHOUIEHHE K JOCTHKECHUAM POCCUUCKUX YYEHBIX-
(pU3HKOB;

. 2) rpasKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUA:

. - TOTOBHOCTh K AaKTMBHOMY Y4YacTHIO B OOCYXJCHUU OOIECTBEHHO

3HAUYUMBIX W 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JNOCTHKEHUM (PU3UKH;

. - OCO3HAaHHME BaAXXHOCTHU  MOPAJIBHO-3TUYECKUX  MNPUHUIUIIOB B
NEATEIIBHOCTH YYEHOT0;

. 3) 3cTeTH4eCKOro BOCIIUTAHMS

. - BOCIpPHUSITHE JCTETHMUECKUX KadecTB (uU3MUecKod Hayku: €€
rapMOHUYHOI'O IIOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JAKOHUYHOCTH;

. 4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

. - OCO3HaHHE LIEHHOCTH (PU3MUYECKON HAayKU KaKk MOUIHOI'O MHCTPYMEHTa
[IO3HAHUSI MUPa, OCHOBBI PA3BUTHS TEXHOJIOTHH, BAaXKHEWILIECH COCTAaBIISIIOLIEH
KYJBTYPBI;

. - pa3BuUTHE Hay4YHOU JT10003HATENBHOCTH, MHTEpeca K
HCCIIEIOBATENIbCKOM AEATEIBHOCTH;

. 5) d¢opmupoBaHusi KYyJbTYPbl 3A0POBbSI M 3MOLUMOHAJIBHOIO
0/1aromoJIy4us:

. - OCO3HaHME LEHHOCTH Oe30MacHOro o0pa3a MU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHpE, BAXKHOCTH TMpaBUJ 0OE30MacHOr0 TOBEACHHUS Ha
TpaHCIIOPTE, HA JOpPOTax, C JJIEKTPUYECKUM U TEIUIOBBIM O0OpYJIOBaHHEM B
JOMAIIHUX YCIIOBUSIX;

. - ¢(OpMUPOBAHHOCTh HaBbIKa pedIeKCUu, MPU3HAHUE CBOETO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

. 6) Tpy10BOro BOCIMTAHUS:

. - aKTUBHOE y4YacTHE B PEIICHUHU MPAKTHUECKUX 3a7ad (B paMKax CEMbH,

oOpa3oBaTeNbHOM  OpraHu3allud, Tropojia, Kpas) TEXHOJOTHMYECKOW U
COIIMAJILHOM HAMNpaBJICHHOCTH, TPEOYIOMUX B TOM 4YHUCIE U (U3UYECKUX
3HAHUM;



. - HMHTEpEC K TMPAKTUYECKOMY H3YYEHHIO Npodeccuil, CBA3aHHBIX C

du3nKONH;
. 7) 3KOJIOTH4eCKOTr0 BOCIIMTAHUSA:
. - OpUEHTAIUS Ha IPUMEHEHNEe (PU3NICCKUX 3HAHUM JIJIS PEIICHUS 337124 B

obiacTu Opr}KaIOHICﬁ CpCabl, IUIAaHUPOBAHUA IIOCTYIIKOB H OLICHKH HX
BO3MOXHBIX HOCJ'IGI[CTBI/H?I JJIA Oprmammeﬁ CpCIbI;

. - OCO3HaHMUE TI00ATBHOIO XapaKkTepa SKOJOTHYECKUX MpoOJieM U MyTeu
UX PEILICHUS;

. 8) amanramum K M3MEHAKOIUMCH YCJIOBUAM COLNHAJIBHON U
MPUPOJTHON Cpeabl:

. - MOTPEOHOCTh BO B3aMMOJICHCTBUM MPHU BBIMOJHEHUH HCCIIEIOBAHUN U
MIPOCKTOB (PU3MUECKOW HAIPaABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
APYTHX,

. - TIOBBIIIEHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO
NEATEIbHOCTD;

. - noTpeOHOCTh B (POPMHPOBAHMU HOBBIX 3HAHUW, B TOM YHUCIE

dbopMyIUpOBaTh WJEU, NOHSATUSA, THUMOTE3bl O (PU3MYECKUX OOBEKTaX U
SBJICHUSAX;

. - oco3HaHue AePUIIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH B
o0nacTu GU3HKY;

. - TUTAHUPOBAHUE CBOETO PAa3BUTHSI B NMPUOOPETEHUU HOBBIX (U3HUECKUX
3HAHUM;

. - CTPEMJICHHE AaHAJU3UPOBATh W BBIABILATH B3aUMOCBS3U IPUPOIBI,
00111eCTBa U PKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHMIA;
. - OLICHKA CBOMX JICMCTBUHM C YYETOM BJIMSIHHUS HA OKPYXKAIOWIYI CPELNY,

BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUM.
METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynpTaTe oCcBOCHMs MpOrpaMMbI 1O (PHU3MKEe Ha YPOBHE OCHOBHOTO
oOmero  oOpa3zoBaHuss y  oOywaromierocss  OyayT  cOpMHUpPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOUAIOITHIE MO03HABATEIbHbIC
YHHUBEpCadbHble Y4YeOHblEe JCHCTBHS, KOMMYHUKATHBHBIC YHHBEPCAIbHBIC
yueOHbIe AEUCTBUSI, PETYIATUBHbIC YHUBEPCAJIbHBIE yUeOHbIE AEHCTBHUSL.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble Jijornueckue 1eicTBUA:

. BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPU3HAKH OOBEKTOB
(siBIICHMI);
. yCTaHABIMBATh CYIIECTBCHHBIA NPU3HAK KIacCU(UKAIIUU, OCHOBAHUS

JU1s1 000O0ITICHUS B CpaBHEHUS,



. BBISIBJIATh 3aKOHOMEPHOCTM U TPOTUBOPEYHS] B PacCMATPUBAEMBIX
(akTax, JaHHBIX U HAOIIOEHUSIX, OTHOCSIIINXCS K (PU3HMUECKUM SIBICHUSIM;

. BBISIBIIATh TIPUYUHHO-CJICICTBEHHBIC CBS3U MPU H3YYCHHUH (DU3UICCKUX
ABJICHUM W TPOLECCOB, JEJaTh BBIBOJABI C HCIOJb30BAHUEM JAETYKTHBHBIX U
UHAYKTUBHBIX YMO3AKJIIOYEHUH, BBIABUTATh TUIOTE3bl O B3aUMOCBS3SX
(bu3HUEeCKUX BEJIUYUH;

. CaMOCTOSITEJIbHO BBIOMpPATh CMOCO0 peIIeHHS Y4eOHOM (Pu3HUEeCKON
3a7layd  (CpaBHEHHE HECKOJIbKMX BAapUAaHTOB pelIeHUs, BbHIOOp Haumbolee
MOJIXOJISIIEr0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBhle ucciieqoBareLCKue JeCTBUSA:

. HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIE0BATENbCKA HHCTPYMEHT ITO3HAHMS;
. MPOBOJUTh IO CAaMOCTOATEIBHO COCTABJICEHHOMY IUIAHY  OIIBIT,
HECJIOKHBI  (PU3WYECKHd  HKCIEPUMEHT,  HEOOJIbIIOE  HCCIIEJOBAaHUE
(bU3UYECKOrO SIBJICHNUS,

. OLICHMBaTh Ha MNPUMEHUMOCTh M JOCTOBEPHOCTh HMH(POpPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA,;

. CaMOCTOSITENIbHO  (OpMyJUpPOBaTH  OOOOIIEHUS W BBIBOJBI IO
pe3yJsibTaTaM NpOBEAEHHOTO HAOIOICHUS, ONIBITA, UCCIEAOBAHNUS;

. OPOrHO3UPOBAaTh BO3MOXKHOE JajibHEHIlIee pa3BUTHE (PUIUUECKHUX
IIPOLIECCOB, a TAaKKE BBIBUTATh MPEIOJIOKEHUSI 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora c nndopmanueii:

. MPUMEHSTh Pa3JIMYHbIE METO/Ibl, UHCTPYMEHTHI U 3aPOCHI TIPU TOUCKE U
orOope uWH(pOpMAUU WIM JaHHBIX C YYETOM MPEAJIOKEHHOW ydeOHOH
dbuznyeckoii 3a1a4u;

. aHAJIU3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(POPMALUIO
Pa3IMYHBIX BUJOB U POPM IMIPEACTABICHHUS;
. CaMOCTOSATENIbHO BBIOMPAaTh ONTUMANbHYIO (OpMYy MpenCTaBICHUS

nH(OpMAIM W WIIIOCTPUPOBATH pEIIaeMbIe 3aJ1a4d HECJIOKHBIMU CXEMaMHU,
TuarpaMMaMu, WHOU TpaduKoil U UX KOMOMHAITUSIMHU.

KoMMmyHHKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

. B XOJIe OOCYXXJeHUs y4eOHOTO MaTepuala, pe3yiabTaToB JTaOOPATOPHBIX
paboT M TMPOEKTOB 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXTaeMOM TEMbl U
BBICKA3bIBaTh WJIEW, HAIICJICHHbIE Ha peIIeHUE 3aJaud W TOJAJEep KaHHe
Oaro>keyIaTeIbHOCTH OOIIEHNS;

. CONIOCTABJIATh CBOU CYXKIEHMS C CYXKICHUSAMH JPYTMX YYaCTHHUKOB
auanora, oOOHapyKUBaTh pa3audue U CXOJCTBO MO3ULINNA;

. BBIPaKaTh CBOKO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

. nyOJUYHO TMPEACTaBIATh PE3YJNbTAThl BBITOJIHEHHOTO (PU3UUYECKOIrO

omnbITa (IKCIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA);



. IIOHMMAaTh WU  MCIOJb30BATh  IPEHMYIIECTBA  KOMAHIHOM W
WHANBUAYAIbHON paOOThI MPHU PEUICHUH KOHKPETHOU (hHU3HUECKOi MpoOIeMbl;

. IIPUHHAMATBH LIEJIM COBMECTHOM JIEATEIIBHOCTH, OPTaHU30BbIBATH EUCTBUS
10 €€ NOCTIKEHUIO: PACIIPEAEIATh POIH, 00CYKIaTh IPOLECCHl U PE3YIbTAaThI
COBMECTHOH paboThl, 0000111aTh MHEHHS] HECKOJIBKUX JIFOJIEH;

. BBINOJIHATH CBOIO YaCTh pabOThI, TOCTUrasi KAYECTBEHHOIO Pe3yJibTaTa 1o
CBOEMY HAIIPABIICHUIO U KOOPJAWMHUPYS CBOU ACHCTBUSA C JIPYTMMH WICHAMMU
KOMAaH/Ibl;

. OLICHMBATh KAaye€CTBO CBOETO BKJIaJa B OOIIMHA NPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIEHO C(POPMYIHMPOBAHHBIM YUaCTHUKAMU B3aUMOJEHCTBUSL.

PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIE JeHCTBUS

Camoopranusanus:

. BBISBJISITH MTPOOJIEMBbI B )KU3HEHHBIX U YUYE€OHBIX CUTYyAIUsAX, TPEOYIOIIMX
JUISL perieHust (U3NYeCKUX 3HAHUM;

. OPUEHTUPOBATHCA B  PA3IUYHBIX TMOJXOJaX MPUHATHS  PEIICHUHN
(MHOUBHUIYyaTbHOE, MPUHSATHE PEIICHUS B TPYIIE, MPUHATHE PEHICHUN
TPYIIIOH);

. CaMOCTOSITENIbHO COCTaBJISITh AJITOPUTM pelIeHUs (U3MYECKOM 3ajauu

WJIN II'IaHa HCCICOAOBAHUA C y‘léTOM HUMCIOIMUXCA pECYpCOB U COOCTBEHHBIX
BO3MO)KHOCT€I>1, APryMCHTHUPOBATH IIPCJIaracMbIC BaAPpHUAHTLI pemeHHﬁ;

. 7esaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILIECHUE.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJJICKT:

. JaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IIPEJIararh IUIaH €€ U3MEHEHUS;
. OOBSICHATh MPUYUHBI JOCTHXKEHUS  (HEJOCTIIKEHHUSI) Ppe3yibTaToB
NEeSATEIbHOCTH, JaBaTh OLIECHKY MPHUOOPETEHHOMY OIIBITY;

. BHOCUTH KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBITOJTHEHUS

(bU3UYECKOr0 HCCIIEIOBaHUSI WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEILCTB,
M3MEHHUBIINXCS CUTyallui, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

. OLICHUBATh COOTBETCTBUE PE3YJIbTATA €U U YCIOBUSIM;

. CTaBUTbH C€0s1 HA MECTO JIPYroro 4eJ0oBeKa B XOJ€ CIOpa WU JAUCKYCCHU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYrOro;

. MpU3HABAaTh CBOE MPABO Ha OMIMOKY MPHU pEelIeHHH (U3HUECKUX 3a7ad

WJIA B YTBEPXKACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MPaBo APYroro.
INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydennst B 7 Kjacce mpeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUH:

. UCIIOJIB30BaTh  TOHSTHS: (U3NUECKHE U XUMHUYECKUE  SIBJICHUS,
HaOMIOZICHUE, OKCIIEPUMEHT, MOJIe]b, THUIOTE3a, EIUHUII (DU3NIECKUX



BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHHUS BelnlecTBa (TBEPIOE,
KUJKOE,  Ta3000pa3HOE), MEXaHMYECKOE  JBUXKEHHE  (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPaeKTOpHUs, PaBHOACUCTBYIOIAs CHUJIA,
nedopmanus (yrnpyras, IIacTHIecKas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IBL;
. paznuyath siBlieHus (quddysus, TErIoBoe ABUKEHUE YACTHI] BEIIECTBA,
PaBHOMEPHOE IBHKCHUE, HEPAaBHOMEPHOE JBH)KCHUE, WHEpUHs,
B3aUMOJICMCTBUE TE€J, PABHOBECHE TBEPABIX TEI C 3aKPEIUIEHHON OCBIO
BpalllcHUs, Tepefada AaBiICHUS TBEPABIMU TEJIaMHU, JKUIKOCTSIMU M Ta3aMH,
aTMoc(epHOe JIaBlieHUE, IIJIABAaHUE TEJl, TPEBPAICHHUS] MEXaHUYECKOW YHEPTUn )
0 ONUCAHMID MX XapAaKTEPHbIX CBOWCTB K HA OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SIBICHUC;

. pacro3HaBaTh MPOSIBICHUE M3YYCHHBIX (PU3NUECKUX SIBICHUM B
OKPY’KaIolIEeM MUpPE, B TOM 4uciie Pu3nuecKkue SIBJICHUS B MPUPOJIE: TPUMEPHI
JIBWKEHHUSI C PA3JIMYHBIMUA CKOPOCTSIMU B )KMBOW W HEKUBOM MPUPOJIE, TECUCTBHUE
CUJIBI TPEHHS B TMPUPOJEC M TEXHHMKE, BIUSHUE aTMOC(EPHOro MaBJICHUS Ha
KUBOW OpraHu3M, IUJIaBaHUE pbIO, pblYard B TeJ€ YEJIOBEKa, MPU ITOM
MEePEeBOJIUTh MPAKTUYECKYIO 3a7ady B Y4e€OHYIO, BBIICISITH CYIIECTBEHHBIC
cBoMcTBa (IpU3HAKK) (DU3NIYECKUX SBIICHUM;

. OMKCHIBATh N3YUCHHBIC CBOMCTBA TEN U (DU3UUECKUE SBJICHUS, UCTIOIb3YS
¢dusnuecknue BeTUYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEIHASI CKOPOCTh, CHJIa YIPYTOCTH, CUJa TSKECTH, BEC Tela, Cuja
TpeHUsi, JaBjeHUE (TBEPAOrO Teia, JKUJIKOCTU, ra3a), BBITAJKHUBAIONIAS CUJIA,
MeXaHu4eckasi paboTa, MOITHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbI, KOd(DPUITUEHT
MOJIE3HOr0 JACHCTBUSI MEXaHU3MOB, KHHETUUECKAss U MOTEHIIUAIbHASL SHEPIUs),
MpU OMUCAHUM TPABUIBLHO TPaKTOBaTh (YU3WUECKUU CMBICT HCIOJIb3YEeMbIX
BEJIMYMH, HMX OOO3HAUYECHUS U EAUMHULIBI (PU3MUECKUX BEJIMYUH, HAXOJUTh
bopMyJibl, CBS3BIBAIOIIME JIAHHYIO (DU3MYECKYI0 BEJIMYMHY C JAPYTrUMU
BEJIMYMHAMH, CTPOUTh TpadUKd M3YYEHHBIX 3aBUCUMOCTEH (HU3NUECKUX
BEJINYUH;

. XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SIBICHHUS M IPOIIECCHI,
UCIIOJIb3YS TIPaBUJIa CIOKEHUS CUJT (BIOJIb OJHOM MpsiMOil), 3akoH ['yka, 3aKoH
[Tackans, 3akoH Apxumesaa, IpaBWIO paBHOBecHs pbrdara (0J0Ka), «30J0TOE
PaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXAHUYECKOM SHEPTHH, MPU ITOM
JlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA W 3aMUCHIBATH €r0 MAaTEMATUYECKOE
BBIPAKEHUE;

. OOBSACHSATH (PU3UUECKHE SIBJICHHUS, TIPOIECCHI U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CUTyallUd MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE M3 1—2 JOTHYECKUX
maroB ¢ omnopod Ha 1-2 U3y4YeHHBIX CBOMCTBA (UBMYECKUX SIBICHHIA,
bU3UYECKNX 3aKOHA WK 3aKOHOMEPHOCTH;



. pemath pacy€THble 3a7ayd B 1—2 NEHCTBUS, HCIOJB3YS 3aKOHBI U
dbopMyIIBl, CBA3BIBAIONINE (PU3UIECKHE BEJIMYUHBI: HA OCHOBE aHAIN3a yCIOBUS
3aJlayM 3alKChIBaTh KPATKOE YCIOBUE, MOACTABIATh (PU3UUECKHE BEITUYHUHBI B
dopMynel W NPOBOAUTH  pacu€Thl, HAXOIUTh CIPABOYHBIC JAHHEIC,
HEOOXOJUMBIE JJI PELICHUs 3ajad, OLIEHWBATh PEAIMCTUYHOCTH IMOITYYEHHON
(pu3nYEeCKON BETNUYHHBI;

. pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOYXHO pEHIMTh MpPU HMOMOULIU
(U3MYECKUX METO/I0B, B ONMCAHWU HCCIECIOBAHMS BBIICISTH IPOBEPSIEMOE
OpeanoJiokeHue (TUIOTE3y), pa3nuyaTh M HHTEPIPETUPOBATH IOTYYEHHBIN
pe3ysbTaT, HaXOAUTh OIIMOKM B XOJE€ OIBITA, J€JaThb BBIBOJABI IO €ro
pe3ynbTaTam;

. OPOBOAUTH OMBITHI MO HAOMIONEHWIO (U3MUECKUX SIBICHUW WIH
¢u3nyecKux CBOMCTB Tell: (HOPMYIHpPOBATH MPOBEPSEMBIC MPEATIOIOKECHHUS,
coOupaTh YCTAaHOBKY W3 NPEIJIOKEHHOTO OOOpYyIOBaHUS, 3alHCHIBATH X0
ombITa ¥ (HOPMYITHPOBATH BHIBOBI;

. BBITIONHATh TPSIMbIE W3MEPEHHUS PACCTOSIHUS, BPEMEHH, MacChl TeJa,
00BbEMa, CUJIBI U TEMIIEpaTyphl C UCIOJIH30BAHHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpOB, 3aMUCHIBATh [TOKA3aHU IPUOOPOB € YUETOM 3aJaHHON a0COJIFOTHOM
HOTPELIHOCTHA U3MEPEHUI;

. IPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTH OJHOM (PM3UYECKON BEIMYMHBI
OT JApYyroil ¢ HCHONb30BAaHUEM IMPSIMBIX M3MEPEHUN (3aBUCUMOCTU IYTH
PaBHOMEPHO JBIJKYILErocs Tejla OT BPEMEHM JABM)KEHHUS Teja, CHIIbI TPEHUs
CKOJIbKEHUS OT Beca Tejla, KadecTBa OOpabOTKM TMOBEPXHOCTEH Tel u
HE3aBHUCUMOCTH CHJIBl TPEHHUS OT IUIONIAJAW CONPUKOCHOBEHHUS TEN, CHIIBI
YOPYTOCTH OT YAJWUHEHHs] TPYKHUHBI, BBITAJIKWBAIONIEH CHJIBI OT 00B&Ma
NOTPYXEHHOW YacTH TeNa W OT TMJIOTHOCTH KUAKOCTH, €€ HEe3aBUCHUMOCTH OT
IJIOTHOCTU TeNa, OT TJIYyOMHBI, HAa KOTOPYIO TMOrPYXEHO TEN0, YCIOBUUI
TUTaBaHMsl TeJ, YCJIOBHH pABHOBECHS pblyara M OJOKOB), y4acTBOBaTh B
TUTAHUPOBAHUM Y4YEOHOTO HCCIEAOBaHUs, COOMPATh YCTAHOBKY M BBITIOJNHSTH
U3MEpEeHMs], Cienysl MNpeiIoKEHHOMY IUIaHy, (UKCHUPOBAaTh pPE3yJIbTaThl
MOJyYEHHOW 3aBUCUMOCTH (PU3MYECKMX BEJIMYMH B BHJE MPEATIOKEHHBIX
TabIUI ¥ TPaQUKOB, €IaTh BBIBOJIBI 110 Pe3yJIbTaTaM UCCIIEIOBaHMS;

. IPOBOJNUTh KOCBEHHbIE H3MEPEHMsI (PU3MUECKUX BEJIWYMH (IUIOTHOCTH
BEIIECTBA >KUJKOCTH U TBEPAOIO Tejia, CHJIa TPEHMsI CKOJIbKEHUS, JaBJICHUE
BO3/yXa, BBITAJIKUBAIOIIAs CHUJIA, JEHCTBYIOMIAs HA MOTPYXEHHOE B KHMJIKOCTh
TENO, KOA((UIMEHT TMOJE3HOro JCHCTBHSI MPOCTHIX MEXAaHU3MOB), CJeays
NPEIOKCHHON WHCTPYKIUW: TIPU  BBITIOJTHEHWH HM3MEPEHHN CcOoOHMpaTh
AKCIIEPUMEHTAIBHYIO0 YCTAHOBKY W BBIUMCIISITH 3HAUEHNWE UCKOMOW BEJIMUMHBI,

. coOnoaTh  MpaBWJia TEXHUKH  OE€30MacHOCTH Mpu  paboTre cC
71a00paTOPHBIM 000PYAOBAHUEM;



. YKa3bIBaTh MPHUHIIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETP, TUHAMOMETpP, COOOMIAIONIUECS COCYABI, OapOMETp, phIvar,
MTOABVKHBIA U HETTOABMKHBINA 010K, HAKIIOHHAS TIOCKOCTH;

. XapaKTepu30BaTh MPUHIUIBLI  JCUCTBUS HM3YYEHHBIX NOPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX omnucaHus (B TOM 4YHCIE:
NOAIINIHUKHN, YCTPOMCTBO BOJOIPOBOAA, THAPABIMYECKUN MPECC, MAHOMETD,
BBICOTOMED, IMOPIIHEBOM HACOC, apeoOMETp), MCIOJIb3ysd 3HaHUS O CBOMCTBAX
¢u3nueckux  ABJIEHUM W HeoOxoaumble  (U3MUECKHE  3aKOHBI U
3aKOHOMEPHOCTH;

. OPUBOAUTH  MpUMEphl  (HAXOAUTh HWHGOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIONh30BaHUS (PU3NYECKUX 3HAHUN B MOBCEAHEBHOM JKU3HU
s obecrieueHus: 0€30MacHOCTH TpU  OOpameHud ¢ mpubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHECHHS 3JI0POBbS U COOJIOJCHUS HOPM
AKOJIOTUYECKOTO MOBEJICHUS B OKPY>KAIOIIEH CpeIe;

. OCYUIECTBJISAITh OTOOp MCTOYHMKOB UH(popmanuu B HHTepHeTe B
COOTBETCTBHM C 3aJIaHHBIM ITOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIUXCS
3HAHUU U MYTEM CPABHEHHUS PA3TUYHBIX UCTOUYHUKOB BBIJEIATH UHGOPMAIHIO,
KOTOpas SBJISICTCS] MPOTUBOPEUNBON MU MOKET OBITh HEJIOCTOBEPHOIA;

. UCIIOJIb30BATh MPH BHITIOJIHEHUH YYEOHBIX 3aJaHUI HAyYHO-TOMYJISIPHYIO
auTepatypy GU3MYECKOro COAEpKaHWs, CIpPAaBOYHBIE MaTepHalbl, PECypChl
cetu  WHrepHer, Biamerb npuéMaMud  KOHCHEKTHPOBAHUS  TEKCTAa,
npeoOpa3zoBaHus HH(POPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

. co3/1aBaTh COOCTBEHHbBIC KPATKHE MUChbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(POpMAINU (PU3NUECKOTO COJIEPKAHUS, B TOM YHCIIE
MyOJIMYHO JiejaTh KpaTKue COOOIIEHUs O pe3yIbTaTax MPOCKTOB WU yUeOHBIX
WCCJIEIOBAHNM, MPU 3TOM IPAMOTHO HCIOJb30BaTh M3YUYEHHBIM MOHSATUUHBIN
amnrmapar Kypca (pU3uKu, COpPOBOXK/IaTh BRICTYIJICHUE MPE3EHTAIINECH;

. MPU BBIMOJHEHUU YUYEOHBIX MPOEKTOB MU MCCIIEAOBAaHUN pacrpenessTh
00sI3aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABJIICHHBIMH 3aJlayaMH, CJICIUTh
3a BBIMOJHEHUEM ITUTaHA JIEUCTBHM, aleKBaTHO OIEHWBATh COOCTBEHHBIN BKJIA]]
B JICSITEJIBHOCTh TPYIIbl, BHICTPAMBATh KOMMYHUKATHBHOE B3aUMOJCHCTBHE,
YUYHUTHIBasi MHEHUE OKPYKAIOLIUX.

K xonmy oOydenust B 8 kjiacce mpeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

. WCIIOJIB30BaTh MOHSITHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHUE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS BEILECTBA, KPHUCTALUIMYECKUE U
aMmopdHbIe Tejla, HACBHIIICHHBIM W HEHACHIIIEHHBIA Map, BIAXHOCTh BO3/yXa,
TeMIieparypa, BHYTPCHHSIS JHEPrus, TEIUIOBOW JBUTATEb, DJIEMEHTAPHBIM
AJIEKTPUYECKUN 3apsjl, DJIEKTPUUECKOE TMO0JIe, MPOBOJHUKHA WM JTUAJIECKTPHUKH,
ITOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T0JIE;



. paznuyaTh SIBICHUS (TEIJIOBOE PAaCIIMPEHUE U C)KaTHe, TeIulonepeaaya,
TEIJIOBOE PABHOBECUE, CMAauMBaHHWE, KANWLUISPHbIE SBIEHUS, HCHAapEeHHE,
KOHJICHCAIUs, IUIaBJIEHUE, KpUCTau3alusi (OTBEpAECBaHUE), KUIICHUE,
Teronepenaya (TErIONPOBOJHOCTb, KOHBEKLMS, HU3IYYEHHUE), DJICKTpHU3ALUS
TE€J, B3aMMOJCHCTBHE 3apsfOB, JACUCTBUSA DJJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMBbIKaHUE, B3aWMOJCHCTBHE MAarHUTOB, JEHCTBME MAarHUTHOTO TOJA Ha
OPOBOJHUK C TOKOM, OJJIGKTPOMAarHUTHasT HWHAYKLIMS) IO ONUCAaHUI HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOLIMX JaHHOE
(puznyecKkoe sSBICHUE;

. pacrno3HaBaTb NPOSIBICHUE HW3YYEHHBIX (PU3NYECKUX SBICHUA B
OKpY)KalollleM MHpe, B TOM 4Yucie (U3HUECKUE SBICHUS B TMPUPOJE:
MTOBEPXHOCTHOE HATSKEHHE W KalWJULSIPHBIE SIBJIEHUSI B IPUPOJIE, KPUCTAIUIBI B
npupone, wusznydenue ConHia, 3amep3aHue BOJAOEMOB, MOpPCKUE OpH3HI,
oOpa3oBaHHME pOCHI, TyMmMaHa, HWHEs, CHEra, »JJEKTPUYECKUE SBJICHUS B
aTMoc(epe, AIIEKTPUYECTBO >KHMBBIX OPraHM3MOB, MAarHUTHOE TMOJ€ 3eMIIH,
AOpei( MOJIIOCOB, pOJIb MAarHUTHOTO MOJS JUIsl KU3HU HAa 3emiie, MOJISIPHOE
CUSIHUE, TIPH 3TOM MEPEBOJUTH NMPAKTUYECKYIO 3a]layy B y4€OHYIO, BBIACISTH
CYLIECTBEHHbIE CBOMCTBA (IpU3HAKHU) PU3NUECKUX SBICHUIA;

. OTHCHIBAaTh U3YUYEHHbIE CBOMCTBA TeJ U (PU3UUECKUE SIBICHUS, UCIIOIb3YS
(¢u3nyeckue BENIUYUHBI (TeMIlepaTypa, BHYTPEHHSS HHEPIUs, KOJIMYECTBO
TEIUIOTHI, yJIEJbHAas TEIUIOEMKOCTh BEIIECTBA, yJEJbHAs TEIUIOTAa ILIaBJICHUS,
yledabHasl TeIuioTa MapooOpa3oBaHuUsl, yjAelbHAas TEIJIOTAa CrOpaHUs TOIUIMBA,
KO((GUIUEHT IMOJIE3HOIO JAEWCTBHUS TEIUIOBOM MAIUUHBI, OTHOCHUTEIbHAs
BJIQKHOCTh BO3/YyXa, DJJEKTPUUYECKUU 3apsl, CHJIa TOKa, DBJIEKTPUUYECKOE
HaIlpsSOKEHUE, COMPOTUBJICHUE MPOBOJAHUKA, YAEIbHOE CONPOTUBICHUE
BEILIECTBA, pabOTa M MOIIHOCTh BJEKTPUYECKOTO TOKA), MPU ONUCAHUU
MpPaBUJIbHO TPAaKTOBaTh (PU3MYECKHM CMBICH HUCIOJIb3YEMbIX  BEJIWYHH,
00O3HAaUeHUA W €AUHMIBI (U3MYECKUX BEJIMYUH, HAXOAUTH (DOPMYIIbI,
CBA3BIBAIOIIME JAHHYI (PU3WYECKYI0 BEIMYMHY C JAPYTMMH BEJIUYMHAMM,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

. XapaKTepu30BaTh CBOMCTBA TeJ, (U3MUECKHUE SIBJICHHUS U IPOLECCHI,
UCIIOJIB3Ysl OCHOBHBIE TIOJIO)KEHMSI MOJIEKYJIIPHO-KHHETHYECKOW  TEOpUU
CTPOCHMsI BEIIECTBA, NPUHLMUI CYNEPHO3UINH ToJNed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH OMa [ y4yacTKa LENH, 3aKOH
Jlxoynsi—JIeHna, 3aKOH COXpaHEHMs] 3HEPruH, NPHU 3TOM JaBaTh CIOBECHYIO
(opMyITUPOBKY 3aKOHA U 3aMUCHIBATh €r0 MATEMaTHYECKOE BhIPAKEHUE;

. OOBACHATH (PU3MYECKHE MPOLECCHl U CBOMCTBA Tell, B TOM YHCIIE€ U B
KOHTEKCT€ CUTyalluidl NPAKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BBISBIATh
NPUYUHHOCIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHWE U3 1—2 JOru4ecKux
maroB ¢ omnopod Ha 1-2 uU3y4YeHHBIX CBOMCTBA (PUBMYECKUX SIBICHHIA,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;



. pemath pacy€THble 3a7auyu B 2—3 JCUCTBUS, HCHOJIB3YS 3aKOHBI H
dbopMyIIBl, CBSA3BIBAIONINE (PU3UUIECKHE BEJIMYUHBI: HA OCHOBE aHAIN3a yCIOBUS
3a/1aud 3alKChIBaTh KPATKOE YCIOBHUE, BBISBISATH HEJOCTATOK JAHHBIX IS
pemieHus 3amadu, BBHIOMPATh 3aKOHBI W (POPMYINBI, HEOOXOAWMBIE I €€
pelIeHns, NPOBOJAUTH pacu€Tbl W CPAaBHUBATH IOJYYEHHOE 3HAYCHUE
(u3HUeCcKo BEIMYUHBI C U3BECTHBIMU JIAHHBIMU;

. pacno3HaBaTh NPOOJIEMBI, KOTOpPbIE MOXKHO PEIIUTh TPU TOMOIIU
(¢u3MUeCKMX METOJOB, UCIOJIb3Ysl OINUCAHUE MCCIEIOBAaHUS, BBIICIATDH
IPOBEPSEMOE MPEIIOI0KEHUE, OLICHUBATH IPABUIILHOCTD MOPSAJIKA TPOBEACHUS
UCCIICOBAHUS, 1€J1aTh BbIBOJIBL;

. MPOBOJIUTH OMBITHI TI0 HAOMIOMEHUIO (PU3NYECKUX SBICHUW WJIU
(Gu3HYEeCKUX CBOMCTB TeNl (KAMWUISAPHBIC SIBICHHS, 3aBHCHMOCTH JIaBJICHUS
BO3yXa OT €ro 00bEMa, TeMIlepaTyphl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHWs TMpU M3IYYEHUU OT I[IBETa WU3Iydaroneid (Mmoriomaroniei)
MMOBEPXHOCTH, CKOPOCTb MCIAPEHUsI BOJbI OT TEMIIEPATYPhl KUIKOCTU U
Iomaa €€ TOBEPXHOCTH, DJJEKTpU3alus TEJI W B3aUMOJICUCTBHUE
AJEKTPUUYECKUX  3apsJioB,  B3aMMOJICMCTBUE  TOCTOSIHHBIX ~ MAarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX TIOJIEM TMOCTOSSHHBIX  MAarHUTOB, JIEMCTBUS
MAarHUTHOTO MOJIS HAa MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHuTa, CBOMCTBa
AJNIEKTPOJIBUTATENS]  MOCTOSIHHOTO  TOKa):  (OpMYJIMpOBaTh MpPOBEPsSEMbIC
MPEANOI0XKEHUs, COOUpaTh YCTAaHOBKY W3 MPEIONKEHHOTO O0OpYJA0BaHMS,
OMKCHIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

. BBIIIOJIHATh  MPSAMbBIE  HU3MEPEHHUS]  TEMIIEPATypbl, OTHOCUTEIBLHOMN
BJIQXKHOCTH BO3/yXa, CUJIbl TOKA, HAMPSDKEHUSI ¢ UCIOJIB30BAaHUEM aHAJIOTOBBIX
MpUOOPOB U JIAaTUYMKOB (PUBMYECKUX BEJIMYMH, CPABHUBATHh pPE3YJIbTAThI
M3MEpEHU ¢ y4ETOM 3aJJaHHON a0COIIOTHOMN MOTPEIIHOCTH;

. MPOBOAUTEL HCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM (PU3MYECKON BEIIMUMHBI
OT JpYroil ¢ WCHOJIB30BAHHEM TMPSAMBIX HM3MEPEHUN  (3aBUCHUMOCTH
CONPOTUBJICHUS TTPOBOJIHUKA OT €r0 JUIMHBI, TJIOMIAIA TTOTIEPEYHOTO CEUCHUS U
yAEIBHOTO CONMPOTUBIICHUS BEIIECTBA MPOBOHUKA, CUIIBI TOKA, UAYIIETO Yepes3
IPOBOJIHUK, oT HaIpsHKEHUS Ha MIPOBOJHUKE, HCCIIEIOBAaHHE
MOCJICIOBATEIPHOTO W MapajuIeIbHOTO  COEAMHEHUN  MPOBOJIHUKOB):
IUTAHUPOBATh MCCIIEIOBAHUE, COOMPATh YCTAHOBKY M BBITIOJNHITH W3MEPEHUS,
cienysi TPEMIOKEHHOMY IUIaHy, (UKCUPOBATH PE3YNbTAThl IMOTYYECHHOM
3aBUCUMOCTH B BHJIe TaOJIUIl M TpaduKOB, IeJaTh BBIBOJBI MO pe3yjbTaTam
HCCIIEIOBAHMS;

. POBOJIUTh KOCBEHHBIE H3MEpeHUs (u3nueckux BeauuyuH (yleabHas
TEIJIOEMKOCTh BEIIECTBA, CONMPOTHUBJICHUE MPOBOJIHHMKA, paboTa M MOIIHOCTH
AIIEKTPUUECKOTO TOKQ): MJIAHUPOBATH U3MEpEeHUs, cobuparthb
AKCIEPUMEHTAJIbHYI0 YCTAHOBKY, CJEAYys TMPEIJ0KECHHONM WHCTPYKIUU, W
BBIYUCIISTh 3HAUCHUE BEJIUUMHBI;



. coOnrofaTh MpaBuWia TEXHUKU O€30MacHOCTH IpH  pabore ¢
71a060paTOPHBIM 000PYI0OBaHUEM;

. XapaKTEepU30BaTh NPHUHLMIBI JEHCTBUS H3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX ONUCAHHS (B TOM YHCIE: CUCTEMA
OTOIUIEHUS JIOMOB, TMIPOMETp, IMapoBas TypOWHA, aMIIEPMETP, BOJBTMETP,
CUETYMK  DJIEKTPUYECKOM  DSHEPruu, DIEKTPOOCBETUTENbHbIE  MPUOOPHI,
HarpeBaTeIbHbIE AJIEKTPONPUOOPHI (mpumepsl), IIEKTPUYECKUE
OPEJOXPAHUTEIHN, 3JIEKTPOMArHUT, 3JIEKTPOJBUTaTENIb IOCTOSHHOIO TOKa),
UCIIOJb3ysl 3HAaHUS O CBOWCTBAaX (PU3MUECKUX SBICHUM U HEOOXOAUMBIE
(puznyeckue 3aKOHOMEPHOCTH;

. pacno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA M H3MEPHUTEIIbHBIE
npuOOpHI MO CXeMaM U CXEMaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETP,
TEPMOC, TICUXPOMETP, TUTPOMETP, JBHUIATElb BHYTPEHHETO CrOpaHUs,
ANEKTPOCKOI, PEeOCTaT), COCTaBIATh CXEMbl JJEKTPUYECKUX Lened ¢
MIOCJIEIOBATEIbHBIM M MapajUIeIbHBIM COEAMHEHUEM HIIEMEHTOB, pasiinyas
YCIIOBHbIE 0003HAUEHHUS 3JIEMEHTOB 3JIEKTPUUECKUX LENEH;

. NPUBOAUTH  NpUMEpPhl  (HaXOIWTh HH(POpPMALMIO O  OPUMEPAX)
IPAaKTUYECKOT0 MCHOJIb30BaHUS (PU3NYECKUX 3HAHUM B MOBCEAHEBHOW U3HU
g obecrieueHus: 0€30MacCHOCTH TpuU  oOpauleHMM C nOpudopamMu U
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHUs 30pPOBbS U COONIOJCHUS HOPM
AKOJIOTMYECKOTO NTOBEACHUS B OKPYXKAIOLLIEH CpEIE;

. OCYIIECTBIISATh MOMCK HHPOpMauu (U3NYECKOTO COJEpKaHUS B
WNHTepHeTe, Ha OCHOBE MMEIOIIMXCS 3HAHMM M NIYTEM  CpPaBHEHUS
JOTOJHUTENbHBIX HMCTOYHUKOB BBIIENATh MHGOPMAILMIO, KOTOpas SBISETCS
MPOTUBOPEUYUBOM MM MOXKET ObITh HETOCTOBEPHOM;

. MCIIOJIb30BAaTh MPH BHIOJIHEHUH YYEOHBIX 3aJaHUIl HAy4YHO-MOMYJISPHYIO
auTepatypy (GU3MYECKOTO COAEp)KaHUs, CIPABOYHBIE MATEpUaAJbl, PECYPCHI
cetu  MHTepHer, BiageTb  OpuéMaMM  KOHCIEKTUPOBAHHUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

. co3/1aBaTh COOCTBEHHbIE MUCBMEHHBIE M KpPAaTKHE YCTHBIE COOOIIEHMS,
0000mass wHQOpPMALMIO M3  HECKOJbKHX  HMCTOYHHUKOB  (DHU3HUYCCKOTO
COJIep’KaHusl, B TOM 4YHCIE MYyOJUYHO MPEACTABIATH PE3YIbTAaThl MPOECKTHON
WIM HWCCJEN0BATENIBCKON JESITENBHOCTH, MPU 3TOM TIPaMOTHO MCHOJIB30BaTh
M3YYCHHBIN TOHATUMHBIN anmapat Kypca (pU3uKH, COPOBOXK/IATh BHICTYIUICHHE
MPE3EHTAIUEN;

. IpU BBIMOJHEHUU YYE€OHBIX MPOEKTOB U HUCCIEIOBAaHUN (DU3MUECKUX
IPOLIECCOB  paclpeiesiaTbh OO0S3aHHOCTH B TpyHIe B COOTBETCTBUU C
MOCTABJICHHBIMU 33J]a4aMH, CJIEIUTh 32 BBINOJIHEHUEM IUJIaHa JCHCTBUN H
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHMBaTh COOCTBEHHBIM BKJIad B
NEeSATEIbHOCTh TPYIIbl, BBICTPaUBaTh KOMMYHUKATHUBHOE B3aMMOJEHCTBUE,
IPOSBIISISI TOTOBHOCTD pa3peniaTh KOHQIUKTHI.



K xonmy oOydenus B 9 kjiacce mpeaMeTHBIC Pe3yibTaThl HA 0a30BOM ypOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

. UCIIOJIb30BaTh IOHATHA: CHUCTEMa OTCU€Ta, MaTepuajbHas TOYKa,
TPAeKTOPHUS,, OTHOCHUTEIBHOCTh MEXAaHWYECKOTO JABIDXKECHHUA, JedopManus
(ympyrasi, mnjgacTU4eckas), TpeHHe, [EHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U MEPErpy3KH, IEHTP TAKECTH, aOCOTIOTHO TBEPAOE TENO, LIEHTP
TSOKECTU TBEPJIOTO Tella, paBHOBECHE, MEXaHWYECKHE KojeOaHUs W BOJIHBI,
3BYK, HH(Pa3ByK U yIbTPa3BYK, DJIEKTPOMArHUTHBbIC BOJIHBI, IIKaJa
AJIEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTb, CIIEKTPbI
UCITyCKaHUd M TOTJIONIeHUs, aibda, Oera- M ramMma-u3IyuyeHHs, H30TOIIbI,
AJlepHasl YHEPreTUKa;

. paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIUMHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE NPSIMOJIMHENHOE JIBUKEHUE, CBOOOJHOE MaJeHUE
T€J, PaBHOMEPHOE [BW)XXEHHE [0 OKPYKHOCTH, B3aWMOJEICTBUE Tell,
pEaKTHUBHOE  JBW)KEHUE, KojJeOaTeIpHOE JBIXKEHHE  (3aTyxarolmue |
BBIHYKJICHHBIE KOJI€OaHUs1), PE30HAHC, BOJIHOBOE JIBH)KEHHE, OTPAKEHHUE 3BYKa,
MPSMOJIMHEMHOE PACTIPOCTPAHEHHE, OTPAXKEHUE U MPEJTOMIIEHUE CBETA, MIOJHOE
BHYTpPEHHEE OTPAKEHUE CBETA, pa3jioKeHHe OeJI0ro CBETa B CIEKTP U CIOKEHUE
CHEKTpaJbHBIX LIBETOB, AMCIEPCHsSI CBETA, €CTECTBEHHAs pPaJMOAaKTHUBHOCT,
BO3HMKHOBEHUE JIMHEMUYAaTOro CHEKTpa M3Iy4YeHHs])) IO OINHUCAHUI0 HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE ONBITOB, JIEMOHCTPUPYIOLIMX JTAHHOE
(puznyeckoe sBICHUE;

. pacno3HaBaTh TMPOSIBJICHHE HW3YYEHHBIX (U3HUECKUX SIBIICHUUA B
OKpYXarolleM MHUpe (B TOM Yuciie PU3NYECKHE SIBJICHUS B IPUPOJIE: PUIIMBBI U
OTJIMBBI, ABWXKeHUE IulaHeT CONHEYHOM CHUCTEMbI, PEAKTUBHOE BUKEHUE
KUBBIX OPraHW3MOB, BOCIPUATHE 3BYKOB JKHUBOTHBIMHU, 3€MJIETPSICEHUE,
CEHCMUYECKHUE BOJHBI, ILYHAMHU, 3XO, I[BE€TA TEJl, ONTHYECKUE SBJICHUSA B
npupojie, OHOJOTUYECKOE JIEUCTBHME BHJAMMOTrO, YJIbTpa]uoeTOBOro H
PEHTI€HOBCKOTO  W3JIy4€HMH,  €CTEeCTBEHHbIH  paJUOAKTUBHBIA  (OH,
KOCMHYECKHE Jy4Yd, PAJAUOAKTUBHOE U3IIYYEHHE NPUPOJHBIX MHHEPAJIOB,
JNEUCTBUE PATUOAKTUBHBIX W3JIyYEHUHM HA OpPraHu3M YEJIOBEKa), MpPU 3TOM
NEPEeBOAUTh NPAKTHUUECKYIO 3a7auyy B Y4YeOHYIO, BBLACNATH CYIIECTBEHHbIE
cBoMCTBa (TIpU3HAKK) (DU3NIECKUX SBJICHUM;

. OIHCHIBAaTh U3YUYEHHbIE CBOMCTBA TeN U (PU3MUECKUE SIBICHUS, UCIIONIb3YS
¢usznyeckue BeNMWYMHBI (CpeAHsII M MIHOBEHHAs CKOPOCTh Teja IpH
HEPaBHOMEPHOM JIBHOKEHHM, YCKOpPEHHE, IepeMELIEHUE, IIyTh, YIJoBas
CKOpPOCTb, CHJa TpEHUsS, CHJIa YNPYrOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO MaJCHMs], BEC TeJa, UMIYJbC TEla, UMITYJIbC CHJIbI, MEXaHUYECKasI
paboTa W MOIIHOCTh, TOTEHIMAJIbHAS SHEPrusl Tejla, MOJHATOIO HaJ
NOBEPXHOCTBIO  3€MJIM, TMOTEHLUUANbHAS JHEPrus  CXKaTOW  MIPYKUHBI,
KUHETHYECKasi JHEpPrusi, MOJIHAsI MEXaHW4YecKas JHEprus, MepUoJl U 4YacToTa



KOJIeOaHMil, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTH CBETA,
MOKa3aTellb MPEIOMJIEHUS Cpelbl), MPU ONHCAHUM IPABHIBHO TPAKTOBAThH
(¢u3nYeCKuil CMBICT UCHOJB3YEMBIX BEIMYMH, OOO3HAYCHHS M EIUHULIBI
¢u3nyecKux  BENUYMH, HAXOAUTb (HOPMYINbI, CBS3BIBAIOIIME JAaHHYIO
(u3nYEeCKyt0 BETUUHUHY C JPYTMMH BEIMYUHAMH, CTPOUTH TpapUKU U3yUYEHHBIX
3aBHUCHUMOCTEHN (PU3NYECKUX BEJTUYNH;

. XapaKTepU30BaTh CBOMCTBA TeJ, (U3MUECKHUE SIBICHHUS U IPOLECCHI,
UCIOJb3ysl 3aKOH COXPAHEHWs DSHEPruu, 3aKOH BCEMHMPHOIO TATOTEHUS,
OPUHLHUI CYNEPHO3ULMHA CUJ, IPUHLIMII OTHOCUTENBHOCTH [ anuies, 3aKOHbI
HploTOHa, 3aKOH COXpAaHEHHUs UMIIYJIbCa, 3aKOHBI OTPAKEHUS U MPETOMIICHUS
CBETa, 3aKOHbl COXPAaHEHHs 3apsAI0BOIO M MacCOBOIO YHCEN MNpPU SAEPHBIX
peaxuusx, Mpu 3TOM JaBaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U 3aIUCHIBATH
€ro MaTeMaTHUYeCKOEe BBIPAKEHHUE;

. OOBACHATH (PU3MYECKHE TPOLECCHl U CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHUTyalUld MPaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBISABIATh
MIPUYMHHO-CJIEJCTBEHHBIE CBS3H, CTPOUTh OOBACHEHHE M3 2—3 JIOTMYECKHX
oIaroB C Omnopod Ha 2-3 U3YYEHHBIX CBOWCTBA (DU3MYECKUX SIBICHUH,
(u3nYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

. pemiate pacu€THble 3aJaud (OMMparoUIecss Ha cucreMy u3z 2-3
YpaBHEHUI), HCIOJIb3Ysl 3aKOHBI M (OPMYyJbl, CBs3bIBalOLIUE (U3HUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJa4M 3alUChIBaTh KPATKOE YCIOBHE,
BBISIBJISITH HEAOCTAIOUINE WM H30BITOYHBIE JlaHHBIE, BBIOMPATH 3aKOHBI U
(GopMyJibl, HEOOXOAUMBIE ISl PEIICHUs, MPOBOJUTH Pacu€Thl U OLCHUBAThH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAaUCHHS (PU3HUECKOW BEJIMYUHBI,

. pacno3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEMIUTh NpPH MOMOLIU
(U3MUECKMX METOJOB, UCIOJIb3Ys] ONUCAHUE MCCIEOBAHUS, BBIICIATh
MIPOBEPSIEMOE MPEANOJI0KEHUE, OLIEHUBATh IPABUIIBHOCTD MOPSAKA MPOBEACHUS
MCCJIEI0BAHMSI, I€TaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOAEHUN U
OMBITOB;

. OPOBOAUTH OMBITBI MO HAOMIONEHUIO (PU3MUECKUX SIBICHUH WIH
(¢u3znyecKkux CBOMCTB Tei (M3ydeHHEe BTOPOro 3akoHa HplOTOHa, 3akoHa
COXPAaHEHHUs DHHEPruM, 3aBUCUMOCTb MepHoJa KoJeOaHUH MPYKUHHOTO
MasiTHHKa OT MAacChl Ipy3a M KECTKOCTH NPYXKUHBI M HE3aBUCUMOCTb OT
aMIUIUTYIbl MaJIbIX KoJjeOaHuM, NpSIMOJMHEWHOE pacnpoCTpaHEHUE CBETa,
pasjoxeHue Oelloro CBeTa B CIEKTpP, M3YUYCHHE CBOMICTB H300pa)KeHUs B
IJIOCKOM 3€pKajie U CBOMCTB M300pa)KeHHs MpeAMeTa B COOMparolleil JIMH3e,
HAONIOIGCHHE  CIUIOIIHBIX M JIMHEWYaThIX  CHEKTPOB  HW3JIyYEHHS):
CaMOCTOSITENIbHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO Habopa 000pya0BaHMS,
OMKCBIBATH XOJ1 ONBITA U €r0 PE3yNbTaThl, (HOPMYIUPOBATH BHIBOIBI;

. IPOBOJIUTH MPU HEOOXOAUMOCTU CEPUIO MPSIMBIX U3MEPEHUM, ONpeaess
cCpelHee 3HAYeHHE U3MepseMOM  BeluuyuHbl  (POKYyCHOE  pacCcTOsIHHUE



coOuparomield  JUH3bI), OOOCHOBBIBaTH  BBIOOp  crHocoba  HM3MepeHus
(M3MEpUTENBHOTO TTPUOOpPA);

. MPOBOANTH HCCIEAOBAHHWE 3aBUCUMOCTEH (DU3MYECKUX BEIUYUH C
HCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUM (3aBUCUMOCTb MYTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JIBJKEHUHU 0€3 HayalbHOM CKOPOCTH, NepHoia KoJeOaHuu
MaTEMaTUYECKOr0 MasiTHUKA OT JJIMHBl HUTH, 3aBUCHUMOCTH YIJIa OTPa)KEHUS
CBETa OT yIJa MaJeHUs U yIJia MPEeJIOMIICHHs OT yIJla MaJeHUs): IJIaHUPOBATh
UCCIIEJJOBAHUE,  CAMOCTOSITEIbHO  coOMpaTb  yCTaHOBKY, (PUKCHMpPOBaTh
pe3yJIbTaThl NOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJAE TaOIUL U
rpaduKoB, JeNaTh BBIBO/BI 10 PE3YJIbTaTaM UCCIIEOBaHMUS;

. MIPOBOJIUTHh KOCBEHHBIE HW3MEPEHUS (U3MYECKUX BEIUMYHMH (CpeaHss
CKOpPOCTh M YCKOpPEHHE Tela NPU PAaBHOYCKOPEHHOM JBHKEHUHU, YCKOPEHHE
CBOOOJHOTO  MaJ€HUs, KECTKOCTh MPYKHUHBL, KOIPPULUUEHT TPEHHUS
CKOJIBXEHHUS, MEXaHW4eckas paboTa W MOIIHOCTb, YacToTa W [EpUOA
KOJIEOaHUII MaTEMaTUYECKOTO W MPYKUHHOIO MASITHUKOB, ONTHYECKas CHJia
coOuparomel JUH3bl, pPaJAUOAKTHBHBIA (OH): IUIAHUPOBATh H3MEPEHHS,
coOHpaTh SKCHEPUMEHTAIBHYIO YCTAaHOBKY M BBINOJIHATh U3MEPEHUs, CIEys
OPEMJIOKEHHOM ~ MHCTPYKLUMH,  BBIYMCIATH  3HAYEHHE  BEIUYMHBI U
aHAJIM3UPOBAaTh MOJYYEHHBIE PE3YJbTAaThl C YYETOM 3aJaHHOW IOIPEIIHOCTH

U3MEPEHU;

. coOno/laTh  MpaBWJia TEXHUKH  OE€30MacHOCTHM IMpu  pabore C
71a60paTOPHBIM 000PYAOBAHUEM;

. paznuyaTh OCHOBHBIC TMPU3HAKA HW3YYEHHBIX (DU3UYECKUX MOJIETeH:

MarepuanbHas TOYKa, a0COMIOTHO TBEPAOE TENO, TOYEUHBI MCTOYHUK CBETA,
Jy4, TOHKAas JIMH34, TJIAaHETapHasi MOJIeNIb aTOMa, HYKJIOHHAsl MOJIEJb AaTOMHOTO
A5pa;

. XapaKTEepU30BaTh NPHUHLMIBI JEHCTBUS H3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOUCTB C ONMOPOW HA MX OMHCAHUS (B TOM YMCIE: COUAOMETP,
JATYUKU TIOJIOKEHUS, PACCTOSHUS W YCKOPEHHMs, PAKeTa, HXOJOT, OYKH,
HEepUCKOI, (oToanmnapar, ONTHYECKHE CBETOBOJbI, CHEKTPOCKON, T03UMETP,
Kamepa BuiibcoHa), UCHONIb3ysl 3HaHUS O CBOMCTBaX (PU3MYECKUX SBJICHUM U
HeoOxoauMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

. UCII0JI30BATh CXEMbI U CXEMATHYHbIE PUCYHKH U3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBbHBIX MPUOOPOB M TEXHOJIOTMYECKHX IPOLIECCOB IpU
pelIeHnr y4eOHO-TPaKTUYECKUX 3a/1ad, ONTUYECKUE CXEMbl ISl OCTPOCHUs
M300paKeHHI B TNIOCKOM 3€pKaJie U coOUparomiet JMH3e;

. OpPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOpPMAIMI0O O MpUMEpax)
IPAKTUYECKOTO MCIOJIb30BaHUs (PU3NYECKUX 3HAHUW B MOBCEIHEBHOM >KU3HU
st obecrieueHuss Oe3omacHOCTH Tpu  oOpamieHud ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHS 3J0POBbS M COONIOACHUS HOPM
AKOJIOTUYECKOTO TOBEACHUS B OKPYXKAIOILEH CpeJie;



. OCYIIECTBIISATh MOMCK HHPoOpManuu (U3NYECKOTO COJAEp>KaHUS B
HuTepHeTe, caMOCTOSATENBHO (POPMYIIHPYS MOUCKOBBIN 3aIIPOC, HAXOAUTh MyTH
OTpe/AeNeHUs]  JIOCTOBEPHOCTH TMOJy4YeHHOW WH(OpManUu HAa  OCHOBE
MMEIOIIUXCS 3HAHUU U TOTIOJIHUTENIBHBIX NCTOYHUKOB;

. UCIIOJIb30BATh MPU BHITIOJIHEHUH YYEOHBIX 3aJaHUI HAyYHO-MOMYJISIPHYIO
auTepatypy (GU3MYECKOTO COJIEp)KaHUs, CIPABOYHBIE MaTepualbl, PECYpChl
cetu  UHrepHer, Biamerb NpuéMaMud  KOHCHEKTHPOBAHUS  TEKCTAa,
npeoOpa3zoBaHus HHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

. co3/71aBaTh COOCTBEHHbIEC MUCHbMEHHBIE U YCTHBIE COOOIIECHUSI HA OCHOBE
uHpOpMaIIMM U3 HECKOJIBKUX HMCTOYHUKOB (DU3MUECKOTO  COJEp KaHMS,
nyOJIMYHO TPEACTABIATH PE3yabTaThl MPOEKTHON WM HCCIEI0BATEIbCKON
JNEATENbHOCTH, MPU 3TOM TPAMOTHO MCIIOJIb30BATh W3YUYECHHBIA TNOHSATUWHBIN
anmapar HM3y4aeMoro pasjaena (U3MKM M CONPOBOXAATh BBICTYIUICHHE
Mpe3eHTauued ¢  y4€ToM  OCOOEHHOCTEM  ayJUTOPUHM  CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacoB
Ne HanmenoBanue pa3jiesioB u K I JuiekTpoHHbIE (UG pPOBHbIE)
n/n | TeM NporpaMmal Bcero OHTPO.ILHBIC PaKTHICCKUE oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

Paznen 1. ®usuka u e€ posib B NO3HAHUH OKPYKAKOLIEr0 MUpa

1.1 dusnka - Hayka 0 IPUPOIE 2 Bubmoreka HOK
' YyKa 0 TIpHpoa https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 | Du3HIECcKHE BETMHMHEI 2 I https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAYYHBIN METOT ’ bubnmnoreka HOK
) HO3HAaHUA https://m.edsoo.ru/7{416194
Hroro no pazneny 6
Pasznen 2. [llepBoHayaibHble CBEJeHUS 0 CTPOEHUH BelleCTBA
bu6nuoreka [IOK
2.1 | Crpoenue pemectsa ! https://m.edsoo.ru/7f416194
eHHe
2.2 ilj;}f/{ol{iﬁfmne qJacTHu 2 Bubmnorexa HOK
' a H https://m.edso0o.ru/7f416194
BELIECTBA
73 ArperaTHble COCTOSIHUS ’ bubnuoreka [JOK
) BeIlleCTBa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Paznen 3. /IBu:kenne u B3auMojieiicTBue e
bu6nuoreka [IOK
3.1 | Mexammaeckoe ABmxeHe 3 https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
3.2 | Mnepuus, Macca, IIOTHOCTE 4 ! https://m.edsoo.ru/7f416194
3.3 Cwnna. Buner cun 14 1 2 but6mmorekxa [IOK




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

Uroro no pazneny

21

Pasnen 4. /laBieHue TBEPABIX TeJl, KUAKOCTEH U

ra3oB

[asnenue. llepenaua

41 JTaBJICHUSI TBEPIBIMU 3 bu6nuoreka [IOK
’ TEJIaMH, )KUIKOCTSIMHU U https://m.edsoo.ru/7f416194
razaMu
bubmuorexa [JOK
4.2 | Hasnenne xuxoctn > https:/m.edsoo.ru/7f416194
bubnuorexa [JOK
4.3 | ArmochepHoe nasrenme 6 https:/m.edsoo.ru/7f416194
44 JlelicTBuE XKUJIKOCTH U Tra3a 7 bubnmnoreka HOK
] HA NOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazpeny 21

Paznen S. Pabora u MomHOCTL. JHEprus
bubmuorexa [IOK

>-1 | Pabora m mommocts 3 https://m.eds00.ru/7f416194
bu6nuoreka [IOK

5.2 | Hpocteie Mexanu3Mb! > https://m.edsoo.ru/7f416194
bubmmoteka [IOK

>3 Mexanmueckas SHeprus 4 https://m.edsoo.ru/7f416194

Hroro no pasueny 12

PesepBHOE Bpems 3

OBHIEE KOJIMYECTBO HACOB 63

110 [TPOIT'PAMME




8 KVIACC

HaunmeHoBaHue KouunyecTBO 4acoB
Ne A1ET0B H TeM K I DJIeKTpOoHHbIe (LM (poBbIE)
wm | Pa3A Beero OHTPOJILHbIE pPaKTHYeCKHe 0BpasoBaTe/bHbIE PeCypChI
MPOrpamMmbl padoTbl padoThI
Pa3pen 1. TenioBble siBJIeHUSA
11 CtpoeHue u CBOIMCTBa 7 bubnmoreka [JOK
' BEIIECTRA https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
12 Teroseie nponeccer 21 > https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Paznen 2. DiiekTpuyecknue 1 MAarHMTHBIE SIBJICHUS
DIIEKTPUUYECKHE 3aPsIIbl.
2.1 3ap$1>1<1::HHI)Ie Tenai IfX 7 1 bubmorexa [TOK
' . https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBUE
29 [TocTrossHHBIM 20 7 bu6mmoreka [IOK
' ANEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarHuTHbIC sBICHHs 6 1.5 https://m.edsoo.ru/7f4181ce
24 DneKTpoOMarHuTHas 4 bubnmnoreka [JOK
) WHYKIUS https://m.edsoo.ru/7f4181ce
Wroro no pazpeny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 63 145
YACOB I10 ITPOTPAMME '




9 KVIACC

HaumeHnoBanue KoanuyecTBO 4acoB
Ne A1ET0B H TeM K I DJIeKTpoHHbIe (LM (ppoBbIE)
nm | PP Bcero OHTPOTLHBIC paKTHiecKkue o0pa3oBaTe/bHbIE PeCypChl
MPOrpamMmbl padoTbl padoThI
Pa3zpen 1. Mexannueckue siBJIeHUS
MexaHu4deckoe
1.1 BIDKCHHE U CIIOCOOBI €0 8 1 Eubmioreka LJOK
’ A https://m.edsoo.ru/7f41a4a6b
OIMCaHM
. bubmuoreka [JOK
12 BsaumoneficTane Ten 12 https://m.edsoo.ru/7f41a4a6b
bu6mmoreka [IOK
1.3 3aKoHbI COXpaHCHHUA 7 https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 27
Pa3nen 2. Mexannyeckue KoJ1e0aHUs M BOJIHBI
71 MexaHudeckue 5 1 bu6nmoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41a4a6
29 MexaHU4eCcKUE BOJIHBI. 6 1 5 bu6mmoreka [IOK
) 3BYyK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 11
Pazjen 3. DiieKTpoMarHuTHoOE 10Jie M JIEKTPOMATHUTHBIE BOJIHBI
DIEKTPOMArHuTHOE IOJIE
3.1 U 3neI<I")r OMAarHUTHBIE 5 2 bubmmorexa [JOK
) p https://m.edsoo.ru/7f41a4a6
BOJIHEI
Uroro no pazneny 5
Pa3nen 4. CBeToBbI€ SIBJIEHUS
41 3aKOHBI 5 bubmuorexa [JOK
] pacupoCTpaHEHUs CBETA https://m.edsoo.ru/7f41a4a6
4.2 JIMH3EI U ONITUYECKHE 4 9 bu6nmnoreka [JOK




prOOpbI

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

Pasnoxenue Gemoro

bu6mmoreka [JOK

4.3 CBETa B CIIEKTP 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 11
Pa3gen 5. KBanToBble iBJIeHUSA
51| normoweme csera 3 Bubmnotexa LIOK
ATOMOM https://m.edsoo.ru/7f41a4a6
5.2 | CtpoeHue aTOMHOTO s/ipa 5 ngﬂ;ﬁ:ﬁggﬁ f41a426
53 | Snepavie peastunn 4 3 gm0 0718 Ladss
Uroro no pazneny 12
Pasjen 6. [loBTopuTe1bHO-00001AI01IIUIT MOAYIb
[ToBTOpeHue n
6.1 0000111eHuE cofepKaHUST ) bubnmnoreka [JOK
Kypca ¢pu3uku 3a 7-9 https://m.edsoo.ru/7f41a4a6
KJI1acc
Hroro no pasueny 2
OBILIEE KOJIMYECTBO 63 71

YACOB I10 ITPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI UIS1 YYHEHHUKA

» ®usuka, 7 knacc/ [lepeimkun .M., IBanoB A.U., AkiimoHepHOE 0OIIIECTBO
«3narensctBO «lIpocBemienue»

METOJUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

®duzuka. 7 knacc. Junaktuaeckue Mmatepu kK yueOHuky A. B. [lepsimkuna, E.
M. I'yrauk. Beptukans. ®I'OC, uznarensctBo JJPODA, koprioparus
"Poccuiickuil yueOHHK" .

®dusuka. 7 knacc. ba3oBbiil ypoBeHb. MeToanueckoe nocodue K yueoHuky M.
M. Ileprimikuna, A. U. UBanoBa, nuzgarensctBo JJPODA, kopniopanus
"Poccutickuil yaeOHUK".

U ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH
HNHTEPHET
bu6mnoreka IJOK
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