MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30OBAaTENbHOM MPOTrpaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYAIONIUXCS W OpPTaHU3AIHNI0 H3YYCHUS
GU3MKKM Ha NESITEIBHOCTHOW OCHOBE. B mporpamme mo (u3uMKe yYHUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEAMETOB HA YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeieieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHS MPEIMETHOTO COJICPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarOIUXCA.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyeii MporpaMmMbl IO Y4eOHOMY MPEIMETY.

®duzrka SABISIETCS  CUCTEMOOOPA3yIOIUM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4€OHBIX TPEIMETOB, MOCKOJIbKY (PU3MUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SIBJICHWM, M3y4yaeMbIX XUMHEH, Ouosiorueid, acTpoHomMued u ¢GU3NYECKON
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYH) KapTUHY MHpa,
MpPEeNOoCTaBsieT HamOoJiee SICHbIE O0pa3lbl TMPUMEHEHUS HAyYHOTO METoja
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 TIaBHBIX 337a4 (PU3nuecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHus COCTOUMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenune (¢usuku Ha 0a30BOM ypOBHE TpearosiaraeT OBJAJCHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIIGHUBATH U MMOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICI0BAHNUS,

e HHTEPINPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAyYHBIE
JIOKa3aTeIbCTBA JIS MOJyYEHUS! BHIBOJIOB.

[lenn wusyueHuss (PU3NKA HA YpPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUS
onpenesniensl B KoHuenmuu mnpenojaBaHus ydeOHoOro mnpeamera «dDusnka» B
oOpa3oBarenbHBIX oOpraHuzamusx Poccuiickoit ®eneparuu, peaau3yroNux



OCHOBHBIE  00111€00pa30BaTENbHbIE MPOTPAMMBI, YTBEPKIAEHHOW  peIICHHEM
Komnernn Munucrepcrsa npocemienust Poccuiickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

Heau uzyyenust pu3suKu:

npuoOpeTeHne HMHTEepeca M CTpeMJICHHs] OO0y4yaloumxcs K HaydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUS U (POPMUPOBAHHE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAy4YHOTO MHUPOBO33PEHUS KaK pe3yjbTara H3y4CHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaAMEHTAIbHBIX 3aKOHOB (DU3HKU;
(dopMUpOBaHKE MPEICTAaBICHUN O posid (U3UKH IS Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  MpPEACTaBICHUHM O  BO3MOXHBIX  cdepax  Oyamyuier
npoeCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU ¢ (DM3UKOMU, MOJTOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIpaBJICHUH.

JlocTrkeHHne 3TUX IIeJIed MpOorpaMMbl Mo (HU3WKEe Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBanusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a/1aY:

npuoOpeTeHne 3HAHUM O JUCKPETHOM CTPOCHHMU  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUYECKHX, MAarHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

IpUOOpETEHUE YMEHHUI ONMMCHIBaTh U OOBSICHATH (PU3UUECKHE SBICHUS C
UCIOJIb30BaHUEM MOTYUCHHBIX 3HAHU;

OCBOGHHE METOJIOB pEIIeHUs TMPOCTEHINX pacuY€THBIX 3aJad ¢
UCIIOJIb30BaHUEM duzngecKkux Mojiene, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOIHBIE SIBJICHUS U BBIOIHITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
UCTIOJTb30BaHUEM U3MEPHUTEIBHBIX PHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3MIECKOTO COAEpKaHUs,
BKJItOYasi THPOPMAIMIO O COBPEMEHHBIX JOCTH)KEHUAX (PU3UKHU, aHAIIU3 U
KPUTHUECKOE OlIEHWBaHKE UH(POpMAIUY;

3HAKOMCTBO €O cepaMu mpodheCcCHUOHATIBHON IeSTEILHOCTH, CBI3aHHBIMU
C (QU3MKOH, W COBPEMCHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha
JOCTHXKEHUSX (PU3HUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpazoBanus oTBouTCs 238 "acoB: B 7 kinacce — 68 yacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 vacoB (2 vaca B Hejenmo), B 9 kinacce — 102 ygaca (3 yaca B HeJento).



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JabopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEIb JIeJaeT BHIOOp MPOBEICHUS
7a00paTOpPHBIX PabOT M OMBITOB € YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpearaéMbIX B paMKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 9K3aMeHa 10 (PU3HUKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPY:KA0ILEro MUpa.

@usnka — Hayka o mnpupone. fABiaeHus npupoabl. PU3NYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. M3Mepenune Qu3nmdeckux BenuuyuH. Duznyeckue
npuoopsl. [lorpenHocts n3mepeHuil. MexxayHapoaHasi CUCTEMA €IHMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKW H3Y4yaloT MPUPO.Y.
EcTecTBeHHO-HAy4YHBIM METOJl TMO3HAHUS: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIIBI)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE THIIOTE3, 0OBICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHI C TOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBBIE, JJIEKTPUYECKHE, MArHUTHbIC, CBETOBbBIC

SBJICHUSL.

2. ®duznueckue MpuOOPHl U MPONEAYpa NPSIMBIX U3MEPEHUIN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimaul.
1. OmpezeneHue LEHbI ASICHUS HIKAbl U3MEPUTEIIBHOTO MPUOOpa.
2. H3mepenue paccTOsTHUN.
3. H3mepenue o0bEMa KUAKOCTH U TBEPJOTO TEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mMepenue temriieparypbl IIpM MOMOIIM XUJIKOCTHOIO TEPMOMETpa U
JaTYuKa TEMIIEPATYPHI.

6. IIpoBeneHue mccnenoBaHus MO NPOBEPKE THUIIOTE3BI: JAJTBHOCTH MOJIETA
HIapyKa, MyIEHHOTO FTOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIIUE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: MPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX
(KpUCTaIIMYeCKnX) Tell. B3auMOCBsI3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBieHUi,  OOBACHAIOIIMXCA ~ HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JuamMerpa aroMa METOJOM PSAOB (C  HCIONIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOJIOCHHUIO TEIIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacu€r mytu u
BPEMEHU JIBUKEHHUS.
SBnenne uHepuuu. 3aKOH HMHEpUHMHU. B3auMoAelCTBHE Tell KaK MpPUYMHA
U3MEHEHUS] CKOPOCTH JBW)KEHHs Tell. Macca Kak Mepa HMHEpPTHOCTH Tela.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.
Cuiia Kak XapakTepucTUKa B3auMozeicTBus Tesl. Cuiia ynmpyrocTd M 3aKoH
['yka. M3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpA. SIBIIEHME TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux ItaHerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HANPABJIEHHBIX II0 OJHOM NpsiMoM. PaBHonencrByromas cuil. Crila TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHne B IPUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaOmroneHue MexaHH4ecKoro JBUKEHUS Tea.
2. M3mepeHue CKkOpoCTH IPSAMOIMHENHOTO IBHKEHUSI.
3. HaOnroneHue siBeHUs HHEPIUU.
4. HaOmroneHue u3MeHEeHUsI CKOPOCTHU MPU B3aUMOJICHCTBUU TEJI.
5. CpaBHEHHE MacC 110 B3aUMOJEHCTBUIO TEI.
6. CnoxxeHue cuJjl, HallPaBJIEHHBIX IO OJHON IIPSMOM.
Jlabopamopnwie pabomul u onvimel.
1. OmpenesieHrEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIH 3JIEKTPUUECKOTO aBTOMOOMIISL M TaK Jiajiee).

2. OmnpeneneHue cpeqHel CKOPOCTH CKOJbKEHHUs Opycka WIM IIapHKa II0
HAaKJIOHHOM IJIOCKOCTH.
Onpenenenue MWIOTHOCTH TBEPIOTO Tea.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTH pacTsDKeHHs (nedopmariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbBKEHUSI OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKUAKOCTEN U ra30B.



Hasnenne. CriocoObl yMEHBIICHHS U YBEIMUEHUs AaBieHus. [laBinenue rasa.
3aBUCMMOCTh JaBJE€HUsl raza orT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMUA TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KHIKOCTH OT TIIyOWHBL. [ mapocraTmyeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHOM 000sioukn 3emiu. OmnbiT Toppuyemnu. M3mepenue arMochepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTO TaBJICHHUS.

JlericTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTH AABJICHUS ra3a OT TEMIEPaTyphI.

[lepenada naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nelcTBUsl aTMOC(EPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIOLICH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKMBAKOIIEN CHIIBI BECY BBITCCHEHHOW JKUJIKOCTH.

8. YCJOBHE IUIaBaHUA TEJN: IJIABAHUE WJIM TOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEM TeJa U )KUIKOCTH.

Jlabopamopuwie pabomul u onvimel.

1. HccnegoBaHue 3aBUCUMOCTH Beca Tena B BOAE OT 00bEMA MOTPYKEHHOMU B
XKHUIKOCTh YaCTH Tea.

2. OmpeneneHue  BBITAJIKWBAIOIIEW  CHJIbI, JEHUCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEH HA TEIO
B KUJKOCTH, OT Macchl Teja.

4. OnbIThI, JAEMOHCTPUPYIOIIHE 3aBHCHUMOCTbh BBITAIKMBAIOIIEH CHIIBI,
JIEUCTBYIONIEH HaA TEJIO B KHUAKOCTH, OT OOBEMaA TMOTPYKEHHOW B
KUJKOCTh YaCTH T€JIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoncrpyupoBanue apeomeTpa WM KOHCTPYUPOBAHHME JIOAKH H
OIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio

paBHOBecusi pbryara. [IpumMeHeHue mpaBuia paBHOBECUS pblyara K OJIOKY.
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«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHHUKE.

Mexannueckass dHeprus. KuHeTnueckas W NOTEHUUAIbHAS  DHEPTHS.
[IpeBpailieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Ompenenenue pabOTHl CUIBI TPEHUS TIPU PAaBHOMEPHOM JBMIXKEHUU TeJa

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblUyara.
3. H3amepenue KIIJl HakTOHHOI MIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUsI MEXAHUYECKON YHEPIUH.
8 KVIACC

Paspnen 6. TenuioBbie sIBJICHHA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJISIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTBa. Macca u pasmepbl aTOMOB M MOJEKYJ. ONBITEI, TOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPHH.

Mopgenu TBEPIOTO, KHUIKOTO M TIa3000pa3HOr0 COCTOSIHUW BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHNE CBOICTB Ia30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE MOJOXEHUH MOJIEKYJISIPHO--KUHETUYECKOM TEOPHH.
CmauuBaHNE U KallWJUISIPHBIE SIBJIEHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsizb TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yactull. BHyTpeHHsiss sHeprus. CrnocoObl W3MEHEHHMsS BHYTPEHHEH SHEpTuu:
TeIuIonepesaya 1% COBEPILEHHE paboThI. Bunbl TEIUIoNEepEaauHn:
TEIUIONTPOBOJAHOCTh, KOHBEKIINS, U3TyUYEHHE.

KonndecTBo TemioTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemloBoro Oamanca. IlmaBnenue wu
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHAas TEILIOTa IUIaBJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHA OT aTMOC(HEpHOro
JTaBJICHHS.

BrnaxHocTts BO31yXa.

OHeprus TOIIMBa. Y AeNIbHAS TEIIOTA CTOPAHUS.

[Tpununer pabotel TeroBeix apurarencit KIIJ[ temmoBoro nBurartens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Jemoncmpayuu.
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Hab6mronenne OpoyHOBCKOTO JIBHIKCHUS.

Hab6mronenue nuddysun.

HaOmnroieHue sIBJICHUI CMauMBaHUs M KaIWUIAPHBIX SBJICHUM.
HaOmnroieHre TeII0BOro paciupeHus TeJl.

V3MeHeHre AaBJICHUS Tra3a NPH M3MCHCHHH 00BbEMa W HArpeBaHUM WU
OXJIQXKICHHH.

[IpaBuia U3MEpEHUS TEMIIEPATYPHhI.

Bupl Temionepenayu.

OxmnakieHue Tpy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepIicHHH paObOTHI BHSIITHUMHE CHJIAMH.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEILIECTB.

. Habmonenue kuneHus.

. Habmroienue nocTostHCTBa TeMIEpaTyphl IPH TIaBICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM MJIU caxapa.
OnpITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, JKUJIKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OAJTOHE HIITPUILA.

OnbIThl, JAEMOHCTPUPYIONIUME 3aBUCUMOCTb JABJICHUS BO3JlyXa OT €ro
00bEéMa M HATPECBAHUS WA OXJIKICHHS.

[IpoBepka rumoTe3bl JMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUECKOU TPYOKE OT TeMIEPaTyphl.

HaOnronenue wW3MEHEHUsI BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
TeruIonepeaaYy ¥ paboThl BHEITHUX CHJI.

HccnemoBanne siBIEHUS TEIUIOOOMEHA IPH CMEIIMBAaHWU XOJIOTHON M
rOpsiYEr BOJIBI.

OnpeneneHne  KOJMWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IIpHU
TEII000MEHE C HArPEeThIM METATUTMUYECKUM LIMJITHHIPOM.

OrnpeneneHue yaeabHOU TEMI0EMKOCTH BEIIIECTBA.

HccnenoBanue nporecca uCrapeHusl.

OnpeneneHne OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

Onpenenenue yAeabHOW TEMIOTHI MUIABICHUS JIbJA.

Pazgen 7. JaekTpudeckue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHbIX  Ten. 3akoH KynmoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsDKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TEJIAMH).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnousd. IlpuHimn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu sneKTpUYecKuX 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUSL 3IEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onekrpudeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE MPOBOJIHUKA. YEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
i ydactka nenu. llocnenoBarenbHOoe W mapayIeNbHOE — COCOUHEHHE
ITPOBOJIHUKOB.

PaGota ® MOIIHOCTH DJIEKTpUUYECKOro ToOKa. 3akoH JDxoyns—JleHna.
DOneKTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJ€ 3€MIIM U €ro 3HAUCHUE IS KU3HU Ha 3eMlie.
OneiT  Opcrena. MarauTHoe TmoJje  3JEeKTpuueckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOJBUIaTENIb MOCTOSHHOTO TOKa. lCHoJIb30BaHME JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuM. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6b1 MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DIIEKTPOCTAHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DiiekTpu3anus Ted.
JIBa pozia 3JIEKTPUUYECKUX 3apsA0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEUCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXPAHEHUS ICKTPUUECKHUX 3aPsJI0B.
[IpOBOIHUKH U TUDJICKTPUKH.
MogenupoBanue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHNMKH TTOCTOSTHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIM pasps.
. U3mepeHnune cuibl TOKa aMIepMETPOM.
. I3MepeHnune 3J1eKTpUYeCcKOro HapsKeHUS BOJIBTMETPOM.
. Peocrar 1 Mara3uH COIpOTUBIICHUH.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOIOCOB MATHUTA.
MoaenupoBaHrue MarHUTHBIX OJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT IpcTena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIUAH.

OnbiTel Dapajes.

3aBUCUMOCTh HAMNpAaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHHS.

DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimaol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMU TN HHIAYKIUEH U 1OpH
COIIPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO MOJISI HA TPOBOJHUKH H
JTURJIEKTPUKHU.

COopka u npoBepka paboThI IEKTPUIYCCKOM IIEMU MOCTOSHHOTO TOKA.
N3Mepenue u peryampoBaHUE CHITBI TOKA.

N3Mepenue u peryampoBaHUE HATIPSIKEHUS.

HccnenoBanue 3aBUCUMOCTHA CHJIBI TOKA, WAYILIETO Yepe3 pe3UcTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.

OnBbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUYECKOTO
CONPOTHUBJICHUSI TMPOBOJAHUKA OT €ro JIWHBI, IUIOMIAJA MONEPEYHOTO
CEUYCHHUS U MaTepuala.

IIpoBepka mpaBuia CHOXKEHUS HANPSHKEHUW IIPU  IIOCIEI0BATEIBHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia Jjsi CUJIbl TOKa MPU TAPAIETBHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padOTHI ANEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pesucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MIYLIETO YEPE3 JIAMIIOUKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS TTOCTOSIHHBIX MarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MAarHUTOB TpPU  UX
00OBbEIMHEHUH U Pa3/ICJICHUH.

HccnenoBanne AeUCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnBITEL, J€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KaTyLIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue 1 u3y4eHUe padOThl AIEKTPOIBUTATEIS.

20. U3mepenue KII/1 351eKTpoABUTaTENbHOM YCTAHOBKH.

21. ONBITBI IO MCCIIEIOBAHUIO SIBJICHUS DJJICKTPOMArHUTHOW HMHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBwkeHME. MarepruanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSAMOJUHENHOE
nBrkeHue. HepaBHoMmepHoe npsimonHeENHOE ABMKEeHUE. CpelHsss 1 MTHOBEHHAs
CKOpOCTH TeJjla IIPU HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOyckopeHHOE TpsiMosiMHEWHOE JBrkeHue. (CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMX’EHUE MO OKpYKHOCTH. llepuon u yvacrota oOparieHus.
JIunenHas u yrioBast CKOpocTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropou 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPHO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUsI OKOSI, APYTUE BUJIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue maTepuanibHON TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynbse Tena. M3menenue mmmynbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
MMIyJIbCa. PEaKTUBHOE NBUKEHUE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MMOBEPXHOCTHIO 3eMiIH. [l0TeHIIManpHas SHeprus cxKaTtou npyxuHbl. Knunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCUETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHUEe TyT€ll W TPAEKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKCHHUS.
HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue ABUKEHUS TeJla 0 OKPYKHOCTH.

HaOnronenne MexaHn4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JBW)KCHUHU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHMSI TeJla OT MAacChl T€Jla U JIEMCTBYIOIIEH HA HETO
CHJIBL.

HaOnronenue paBeHcTBa CUIJI PU B3aUMOJICCTBUU TEJL.

HN3meHenune Beca Teia mpyu YCKOPEHHOM JIBUYKEHUH.

[Iepenaya uMnyibca Ipu B3aUMOJICHCTBHUM TEI.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITYyJIbCca PU HEYTIPYTOM B3aUMOJCUCTBUH.

CoxpaHeHue UMIyJbca Mpu a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUU.
Halmronenne peakTHBHOTO JBHKCHHS.

CoxpaHeHre MEXaHHUYECKON YHEPTHH IIPH CBOOOIHOM ITa/ICHUH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM TIPU JIBUKECHHUU TeJla MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimul.

1.

KoHcTpynpoBanne TpakTa IJsi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBH>KCHUS IIAPUKA WK TEJICKKH.

OrnpeienieHUe CpeIaHE CKOPOCTH CKOJIbKEHHS Opycka WM JIBUKECHUS
HIapUKa 10 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JBUKEHUH TIO
HAKJIOHHOM TTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBM>KEHUHN 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TIPU PaBHOYCKOPEHHOM JBWKEHHH 0€3
HayaJbHOM CKOPOCTH IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne kodhuirieHTa TPEHUS CKOTBKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU30HTAIILHON MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TP MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. I3ydyeHue 3aKk0Ha COXPaHEHUSI SHEPTHUH.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebatenbHoe aBmxenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTyAa. MaremMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
HHEPTUU MPH KOJIeOATEIHLHOM JIBHIKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHHble — KojeOaHusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTTHBI.

3Byk. ['poMKoCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. WMH(ppa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koJyieOaHWM T IIOH HEUCTBHEM CHJIIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U HA NIPYKUHE.
HabiroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.
PacnipocTpaneHne npo1oibHBIX U HONEPEYHBIX BOJIH (Ha MOJIEIIN).
HabGnronenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.
AKYCTUYECKHUI PE30HAHC.
Jlabopamopnvie pabomul u onvimaol.
1. OnpeneneHue dYacTOTbl W Mepuoja KoJeOaHMH MaTeMaTUYeCKOTo
MasTHHKA.

2. Ompenenenuie 4acToThl U IEpHOJa KoieOaHUl MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCMMOCTHU Mepro/ia KoyieOaHUI MOABEIIEHHOTO K HUTH

rpy3a OT JIJIMHbI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OmbITbI, JIEMOHCTPUPYIOLME  3aBUCUMOCTh  Nepuoaa  KoJjeOaHui
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana »iekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JJIs COTOBOM CBSI3U.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoNHOBBIE CBOWMCTBA
CBETa.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — cBera.  [IpsamosmmHeEnHOe
pacrnipoctpanenue cBera. 3atMenusi Connia u JIlynsl. Otpaxenue cBeta. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHnue cBeTa. 3akoH MpenomieHusi cBera. IlonHoe BHYTpeHHee
oTpaxkeHHe cBeTa. lcmonb3oBaHUME TOJHOTO BHYTPEHHETO OTpPaKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MHUKpOCKONIa M Teneckona. ['ma3 kak omnruhueckas cucrema. bin3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HptoToHa. CrioxeHue
CIIEKTPAJIbHBIX I[BETOB. J{Ucnepcus cBeTa.

Jlemoncmpayuu.

[IpssMOTMHENHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n3006pakeHUM B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTruyeckuil CBETOBO/I.

Xon stydei B coOuparorei JInHse.

Xog Jiy4el B pacCEUBAIONIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopens rnasa.

11. Pa3noxenue 6enoro cBera B CIEKTP.

12. [lomydyeHue 6e0ro cBeTa MpH CI0KEHUHU CBETA PA3HBIX 1IBETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaXeHUsI CBETOBOrO Jyya OT yria
najicHUsI.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnenoBanue 3aBUCUMOCTH yria MPEIOMIIEHUs CBETOBOTO Jiyda OT yrIJia
NaJIeHUs] HA TPAHULIE «BO3yX—CTEKIIOM.
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4. Ilomydenue n3006paxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JIVH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. OmBITHI TI0O BOCHPHSTHIO IBETA MPEAMETOB IPH WX HAOIIOJCHHUH 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PamnoaktuBHOCTE. Ab(a-, 6eTa- u ramma-usnydeausi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromuoro sxpa. HM3oromsl. PaauoaxtrBHBIE
npeBpaieHus. [lepron nonxypacmnana aTOMHBIX SIEP.

SnepHble peaknuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3p Macchl W 3Hepruu. Peakunm cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHS pPAgMOAKTHBHBIX HW3JIYYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUs U TOTJIOMICHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. ChekTp BoAoOpoAa.

4. Habmronenue TpekoB B kamepe BubcoHa.

5. PabGota cuéTunka HOHU3UPYIOUTUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHusi IPUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnwie pabomul u onvimel.

1. HaGnroneHue CrutonIHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUCHUS.

2. HccnepgoBaHue TpPEKOB: M3MEPEHHE SHEPrUU YaCTUIBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. U3mepenune pagnoakTuBHOTO (PoHa.

IHoBTOpHUTEILHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO--0000MITAIONUN MOYJIh TPEAHA3HAYCH JIJIsI CUCTEMAaTHU3aIuN
u  0000IIeHHS  TPEIMETHOTO  COACpXKaHWA U OMbITa  JICSITEIBHOCTH,
NPUOOPETEHHOTO MPU U3YUYCHUHU BCEro Kypca (DU3MKH, a TaKkKe JJIs MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOpABIINX ATOT Y4EOHBII peAMET.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JeSATETLHOCTH, HA OCHOBE KOTOPBIX 00€CTIeUnBACTCS JOCTIKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIEIOBAHUS



SBJICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (hU3HUECKUE
SBJICHHS, TPUMEHSAS TOJYyYECHHbIE 3HAHWA, pEIaTh 3aJayd, B TOM YHCIIE
KaueCTBEHHBIE U KCIIEPUMEHTAIIbHBIE.
[TpyHIMNIMATBHO NEATEIBHOCTHBIM XapaKkTep JAHHOTO pas3fielia pealu3yercs
32 CYET TOro, 4YTO OOy4YarIIHecs BBIIOIHIIOT 33JaHus, B KOTOPBIX UM
IIpeIaraeTcs:
Ha OCHOBE IIOJIyYEHHBIX 3HAHMU pacrno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;
UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIEN0BaHMS (PU3UUECKUX SBJICHUH, B TOM
YyucIie 1S IPOBEPKU TMIIOTE3 U NOJYYEHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH Hay4YHbIE OCHOBBHI HAmOOJIee BAXKHBIX JOCTHXKEHHUH COBPEMEHHBIX
TEXHOJIOTU, HAIIPUMEP, IPAKTUYECKOTO UCIIOIB30BaHUS PAa3IMYHBIX HCTOYHUKOB
DHEPIUU Ha OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHEHHUS BCEX M3BECTHBIX BHUIOB
HHEPIUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

N3ydenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpoOpMUpOBaHBI CIEIYIOUIUE JTUYHOCTHBIE PE3yJIbTAaThl B
YaCTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— IIPOSIBJICHUE MHTEPECA K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN
duznyecKoil HayKu;

— [IEHHOCTHOE OTHOUIEHHE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX--(DU3HUKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJAEHUHU OOIIECTBEHHO3HAYUMbIXU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTUKEHUN
busuKu;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIIMIIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMSA:

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHWE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTUM, BaXXHEMIIEH COCTABIIAIOLICH
KYJbTYPBIL;

— pa3BUTHE Hay4dyHOH JI0O0O3HATENBHOCTH, MHTEpPEca K MCCIIEeI0BaTENbCKON
NEeATENbHOCTH;

S) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI M  3MOLHOHAJIBLHOIO
0J1aronoJLy4us:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpas3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEISHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hOpMUPOBAHHOCTh HaBBIKa peQIIeKCUH, MPU3HAHUE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE€ B PEIICHHM MPAKTHUYECKHX 3a1ad (B paMKax CEMBH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIUX B TOM 4YHCIE U (PUIUUECKHUX
3HAHUI;

e — HHTEpEC K MPAKTHUYECKOMY U3YUYEHUIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAalMsS Ha NMpUMEHEHHE (U3MYECKUX 3HAHMW JJIs pelIeHMs 3a1ad B
o0JacTh OKpY’Kalolled Cpenbl, [UIAHUPOBAHUSA IOCTYNKOB M OLIEHKH HX
BO3MOYHBIX ITOCJIEICTBUN JUIsl OKPY KAIOLIEH CPEIbI;

e — OCO3HaHME TJI00ANBbHOIO XapaKTepa SKOJIOIMUECKHUX MpoOsieM U MyTel Hux
pelieHus;

e 8) aganTanMu K M3MEHAIOUIUMCH YCJIOBHSM COLHMAJIBHON M NPHPOAHOM
cpeabl:

e — IMOTPEeOHOCTh BO B3aMMOJEWCTBUM IPHU BBIIOJIHEHUU HCCIEIOBAaHUM U
OPOEKTOB (PU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTH ONbBITY M 3HAHUSIM
IPYTUX;

e — TIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO
JEeSATENbHOCTD;

e — MOTPEOHOCTh B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
UJIeU, IOHATHUSA, TUIIOTE3bl O GUBNYECKUX 00BEKTAX U SIBICHUSX;

e — OCO3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 00JacTu
busuKy;

e — IUJJAHUPOBAHHE CBOErO PAa3BUTHS B MNPUOOPETEHUH HOBBIX (PUINYECKHUX
3HAHUI;

e — CTpEMJICHHE aHAJU3UPOBAThH U BBISBIISITH B3aUMOCBSI3U IPUPO/IbL, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCIIE C UCHIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e — OULEHKAa CBOMX JICWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpexdy,
BO3MOYKHBIX IT100aTBHBIX MOCIIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesymbraTe OCBOCHHUS TporpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
o01ero oopazoBanus y o0ydarornierocsi OyayT cpopMUpOBaHBI MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

Bba3zoBble JJornueckue JeficTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI );

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KIIACCU(PUKALIUU, OCHOBAHMS JIJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHSI B pacCMaTpUBAEMbIX (paKTax,
JAHHBIX U HAOIOJICHUSIX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBIIATh MPUYMHHO--CJICICTBEHHBIE CBSI3W NMPU HM3YyUYCHUU (PUINUYECKUX
SIBJICHMM U TMPOIIECCOB, JElaTh BBIBOJIBI C UCIOJIB30BAHUEM JI€TyKTUBHBIX
U MHJIYKTUBHBIX YMO3aKJIIOUEHUM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEIMUNH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOM (uznueckoi
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB PEIICHUsS, BHIOOp Hambosee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

MCIIOJIB30BaTh BOIPOCHI KaK UCCIEAOBATEIBCKUIT HHCTPYMEHT MTO3HAHUS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJbINIOE HUCCAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHMBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJIYYEHHYIO B XOZ€ MUCCIICOBAaHUS UM IKCIIEPUMEHTA;

CaMOCTOATENbHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O Pe3yJibTaTaM
MPOBENEHHOTO HAOIIOJACHUS, OTBITa, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JIalIbHENINee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTAaTh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ nnpopmanueii:

IPUMEHATH Pa3JUYHbIE METO/bI, NTHCTPYMEHTHI U 3alPOCHl PU MOUCKE U
oTOope MH(POPMALMM WIM JIaHHBIX C YYETOM MPEMJIOKEHHOW Yy4eOHOU
dbuznyecKoil 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
pa3IMyYHBIX BUAOB U (YOPM IMpeICTaBICHMUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMY MpeACTaBIICHUS
uHQoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMmHu, uarpaMmmamMu, HTHOU rpagukoi U MX KOMOWHALIUSIMH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO7€ OOCYXIEHUS Yy4eOHOro Marepuaia, pe3yJbTaToOB J1abOpaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpPIKaHHE
O1aroxkeIaTeIbHOCTH OOIICHUS;



COMOCTABJISITh CBOM CYXIEHUS C CYXKICHUSAMH JPYTUX YYaCTHUKOB
auanora, OOHapyXKUBATh PA3IMIUE M CXOACTBO ITO3HIIHA;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
nyOJUYHO MPEJICTABISATh PE3YIbTaThl BBITIOJHEHHOTO (PU3NYECKOTO OMbITA
(aKCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MOHMMATh W HCHOJIb30BaTh  MPEUMYIIECTBA  KOMAHJHOHW U
WHIUBUYyAIbHOM paboThl MpPU PEIICHUHW KOHKPETHOM (hU3MUECKOM
poOJIeMBI;

MPUHUMATh 11€JId COBMECTHOM AESTENbHOCTH, OPTaHU30BBIBATH JEHCTBUS
no e€ MOCTIKEHHUIO: paclpefensiaTh poiH, OOCYXKAaTh MPOILECCHl U
pPE3yNIbTaThl COBMECTHOM pabOThI, 00001I1aTh MHEHHSI HECKOJIBKUX JTFO/ICH;
BBITIOJIHATH CBOIO YacTh paOOThI, JOCTUTAsT KAYECTBEHHOTO pe3yJbTaTa 1Mo
CBOEMY HAIIPABJICHUI0O W KOOPJAWHUPYSL CBOM JECUCTBUA C JIPYTUMHU
YjieHaMU KOMaH/Ibl;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA OPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYJIMPOBAHHBIM YUaCTHUKAMHU B3aUMO/ICHCTBUS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIE yqeﬁﬂme IleﬁCTBHﬂ

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYyaIHsIX, TPEOYIOITHX
TUTSL penieHust GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(vHIMBUAYyaTbHOE, TPHUHSATHE PEIICHUS B TPYIE, NMPUHITHE PEIICHHM
TpynIon);

CaMOCTOSATEIBHO COCTABIISITH AITOPUTM PEIICHUs (GU3HUCCKON 3a7a9d VI
IUTAHAa HMCCIIEOBAHUA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH MIpeIjlaraéMble BAPUAHTHI PEIICHUM;
JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSICHSIT ~ MPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  pPe3yJIbTaTOB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHUBBI B JCSITEILHOCTh (B TOM YHCIIE€ B XOJ BBIIOJIHEHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce0sl Ha MECTO JIPYroro yejoBeKa B XOJE CIopa WIN AUCKYCCHUU
Ha HAYy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;



npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIN
B YTBEPKICHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IHNPEAMETHBIE PE3YJIBTATDBI

K xoHIy 00yueHus B 7 Kjacce rnpeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIONB30BaTh  MOHATHS:  (uU3MUeckne ¥ XUMHUYECKHUE  SIBICHMUSA,
HAOI0/IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKyJia, arperaTHble COCTOSIHUS BelecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHU4ecKoe JABMKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, PABHOAEUCTBYIOIIAS
cuna, gaedopmanus  (ympyras, — IUIaCTUYECKasl)),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBieHus (Auddy3us, TEIIOBOE IBM)KCHHE YaCTHUIl BEIECTBA,
PaBHOMEpPHOE  JIBI)KEHUE, HEPABHOMEPHOE  JBWXKECHHE, HHEpIUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEJI C 3aKPEIUIEHHOM OCBHIO
BpallleHus, Tepeqada JaBICHUA TBEPABIMU TENaMH, >KUIAKOCTIMH U
razamu, atMochepHOe JaBJicHHWE, IUIaBaHWE TeJl, MpeBpaIcHUs
MEXaHUYECKON HHEPruu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3HUecKoe SBICHHE,
pacrmo3HaBaTh TMPOSBICHHE M3YyYEHHBIX (HU3MUECKHX  SBICHUH B
OKpY)XalIlleM MHUpE, B TOM 4YuCie (U3HUECKHE SIBICHUS B TPUPOJE:
IpUMEpPHl JABUKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKMBOW W HEXHBOU
npupojsie, JACUCTBHE CUJIbI TPEHHs B NPHUPOJE U TEXHHUKE, BIHSHUE
aTMoc(epHOTO MaBICHUS Ha JKUBOW OpraHW3M, IUIaBaHHWE PBIO, pblYard B
TeJe YeJOBeKa, MPH STOM MEPEBOAUTH MPAKTHUUECKYIO 3a7a4y B yU4eOHYIO,
BBIICIISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHIM;
ONKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
(dbu3nYecKre BEIMYMHBI (Macca, O0O0BEM, IIOTHOCTH BEIECTBA, BpEMS,
MyTh, CKOPOCTb, CPENIHSAS CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSHKECTH, BEC
Tena, Cuia TpeHWs, naBieHue (TBEPIOTO Tena, JKUIKOCTH, Tras3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUIEYO CHJIBI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO [EUCTBUS MEXaHU3MOB,
KUHETHYECKass W TOTEHIMAlbHAsS JHEPTHUs), MPH OMHCAHWW TMPABUIHHO
TPaKTOBaTh  (PU3WYECKUN  CMBICT  HUCIOJB3YEMBIX  BEIMYMH, UX
0003HAaYEHUsI W €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEJIMYHMHAMM,
CTPOUTH TPpaPUKK N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;



XapaKTepU30BaTh CBOMCTBA TeNl, (PU3WYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Jo0kKa),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOMN
OHEPruH, TPU HSTOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsiCHEHUE U3 12
JIOTHYECKHX IIaroB ¢ OMOpOi Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiaTh pacy€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIWYUHBL: Ha OCHOBE aHajM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYUHBI B (OPMYJIBI U MPOBOAUTH PACUYEThl, HAXOIUTHh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/lay, OLICHUBATh PEATMCTHYHOCTh
NOJy4€HHOU (PU3NUECKON BEINUNHBI,

pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUH UCCIIEI0BAHUS BBIJIETSATH IPOBEPIEMOE
npeanosjoxkenue  (TUMOTE3y),  pa3inyaTb W UHTEPIPETUPOBATH
IOJIyYEHHBI pe3ynbTaT, HAXOAUTh OMIMOKM B XOJA€ OIBITA, JeNaTh
BBIBOJIBI 110 €T0 pe3yJIbTaTaM;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznIecKux CBOICTB TEJI: dbopmyIupoBaTh MIPOBEPSIEMBIEC
MPEANoJoKEeHUs, COOMPaTh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pYyI0BAHMS,
3aIlMChIBaTh XOJ1 ONbITa ¥ (POPMYIUPOBATH BHIBOBL;

BBIIOJIHATh MPSMbBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0B€Ma, CHUJIBI M TEMIEepaTypbl C MCHOJb30BAHUEM AHAJIOTOBBIX U
uM(@pOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PaBHOMEPHO JABWXKYILErocsl Tejda OT BPEMEHU JBMXKCHHS Teja, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIbI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJIa U OT IJIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B



IUIAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUsI, CIACAYsS MPEIIOKCHHOMY IUIaHy, (DUKCHpOBaTh
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIUYUH B BUJE
MPEJIOKEHHBIX TaOMUIl U TpaduKOB, AeNaTh BBIBOJBI MO pPe3yJibTaTam
UCCIICTOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (HU3MYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUIKOCTH M TBEPAOTO TeJa, CHJIAa TPEHUS CKOIBKECHHUS,
JAaBJICHUE  BO3/yXa, BbITAJIKUBAIOUIas  CWJa, JICWCTBYIOIIAas  Ha
NOTPYKEHHOE B JKUIKOCTH TeNO, KOA(D(UIIMEHT IOJE3HOTO JeHUCTBUS
MPOCTBIX MEXaHWU3MOB), CIEAysS TPEIIOKCHHON WHCTPYKIIMU: TIPH
BBIMIOJTHEHUH HW3MEPEHUIl cOoOMpaTh SKCIEPUMEHTAIBHYI0 YCTaHOBKY H
BBIYHCIIATH 3HAUCHHE UCKOMOU BEJIMYUHBI,

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe € JIabopaTOpHBIM
000OpyI0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETP, COOOIIAOUINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN 1 HETIOJBUYKHBIN OJIOK, HAKJIOHHAS! TUTIOCKOCTH;
XapaKTepU30BaTh TMPUHIMMBI  JACHCTBUS H3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, yCTPOMCTBO  BOAOIIPOBOAA, TUIAPABIWYECKUN  Tpecc,
MaHOMET]p, BLICOTOMED, MOPITHEBON HACOC, apPEOMETP), UCTIONIb3Ys 3HAHUS
O CBOMCTBaX (PpU3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTH  MpuUMeEphl  (HAXoauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHWNA B TIOBCEIHEBHOM
KU3HH JIJ1s1 obecrieueHnst 0€30MacHOCTU MpU OOpalieHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYLIECTBISITh OTOOP HCTOYHMKOB HHpopMauuu B HWHTepHeTe B
COOTBETCTBHH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE MM EIOIITIXCS
3HAHUM W TYyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEUYUBON WIIU MOXKET OBIThH
HEOCTOBEPHOM;

WCITOJIB30BATh MPHU BBITIOJTHEHUN YUCOHBIX 3aJaHUH HAYYIHO--TIOMYJISIPHYIO
JUTEPATypy (PU3MUECKOTO COJEpKaHWs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTepHEeT, BiajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMaIUU (HU3HUECKOTO COIEPIKaHUS, B TOM



YHclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHUs O pe3yibTaTax MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHWW, MpPU 3TOM T[PaMOTHO HCIOJb30BATh
U3YYCHHBIM TOHATUIHBIM anmapar Kypca (U3MKH, CONMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINE;

IpU BHINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeiesTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABICHHBIMH 3aJadaMH,
CIEAUTh 3a BBINOJHEHUEM IUJIaHA JEUCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJIQJ] B  JIEATEIbHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiy 00yueHus B 8 kjacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITNXCS YMEHU:

HCIOJIb30BaTh MOHSITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIIJIOBOE JIBHYKCHHUE
aTOMOB M MOJIEKYJI, arperaTHbI€ COCTOSTHUS BEILIECTBA, KPUCTALIAYECKUE U
aMmopdHble TeNa, HACHIIIEHHBIH W HEHACBHIIMICHHBIM TMap, BIAXKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUraTelb,
AJIEMEHTAPHBIN AIEKTPUUYECKUHN 3apsl, HICKTPUUECKOE IOJIe, TPOBOIHUKU
Y IUDJICKTPUKH, TTIOCTOSHHBIN SJIEKTPUIYECKUI TOK, MATHUTHOE T0JIE;
pa3nuyarh SBJICHUSA (TEIJIOBOE paclIMpeHHE W C)KaThe, Teruiolepesaya,
TEIJIOBOE PaBHOBECHE, CMaYMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlUsl, TUIABJICHUE, KpHUCTaUM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TEnI0npPOBOIHOCTD, KOHBEKIIHNS, H3JIyYEHHUE),
AJIEKTPU3AIUs TEJ, B3aUMOJICMCTBUE 3apsiIOB, ACHCTBUS AJIECKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJICUCTBUE MAarHuTOB, JICHCTBUE
MarHMTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (hU3UUCECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUNW B
OKpY’)KaIoIIeM MHUpE, B TOM 4YHucie (U3UYECKUE SIBIICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSDKCHUE M KaNWUIIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTAUTBI B mpupoje, uzinydeHue CojHIAa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPUUCCKUE
SBJICHUS B atMocdepe, dJISKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO TMOJIS JJIS KU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBICNSTH CYIIECTBEHHBIE CBONCTBA (NPH3HAKH) (PU3NUECKUX
SIBJICHU;

OMMKCHIBATh MU3yUYCHHBIE CBOMCTBA TEN W (PU3UUYECKHE SIBJICHUS, UCTIOIb3YS
dbuznyeckre BEIWYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUYECTBO
TEIUIOThI, yJIeJIbHAas TEeIJIOEMKOCTh BEIIECTBA, VYACJIbHAs TEIUIoTa



TUIaBJICHUS, yJelbHAas TEIIoTa NapooOpa3oBaHMs, yJedbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJIE3HOTO JACHCTBUS TEIIOBOU
MallIuHbI, OTHOCHUTENIbHASI BJIAXXHOCTb BO3AYyXa, JJIEKTPUUECKHUM 3apsj,
CWJIa TOKa, JJEKTPUYECKOE HAINpPSIKEHUE, COMPOTUBIICHUE IPOBOJHUKA,
yACIbHOE  CONPOTUBJIEHHWE  BEIECTBa, paboTa U MOIIHOCTH
ANEKTPUYECKOTr0 TOKa), TMpPU  ONHWCAHWUU MPABUIBHO TPAKTOBATh
(bu3MYEeCKUl CMBICT MCHOJIb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IMHUIIBI
bu3MYeCKUX BEIMYMUH, HAXOAUTHh (OPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO
GbU3MYECKyI0 BEJIMYMHY C JAPYTMMH BEJIWYUHAMHU, CTPOUTH TIpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS M IPOIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KUHETHUYECKON TEOpUu
CTPOCHMS BEIIECTBA, MPUHLMNI CYNEPHO3ULMU MOJEH (Ha KayeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUS 3apsja, 3akoH Oma Jijisi ydacTKa Ienu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMs DJHEPIUM, IIPpU OTOM JaBaTh
CJIOBeCHYI0 (OPMYJIMPOBKY 3aKOHA W 3alMChIBaTh €r0 MaTEMaTHYECKOE
BBIPAKEHUE;

OOBSCHATh (PU3NUYECKHE MPOIECCHl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHISABIATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
IaroB ¢ Onopod Ha 1-2 W3Yy4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHI,
bu3MYeCcKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pematb pacdy€THbIE 3aJadyd B 2—3 JEWUCTBUS, HCIOJIb3YS 3aKOHBI M
dbopmyIbl, CBsA3BIBAIONIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCJIOBUSI 3aJlaud 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX [IJI  PEIICHUs 3ajadyd, BBHIOMpATh 3aKOHBI U  (POPMYIIHI,
HEoOXoauMble JUIsi €€ pelieHus, MPOBOAUTH Pacu€Thl U CPaBHUBATH
MOJIy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOJEeMbl, KOTOpPbIE MOXHO PEIIUTh MpU TOMOIIH
(U3UYECKUX METOJIOB, HWCIIOJb3Yysl OMHCAHUE HWCCIEIOBAHUS, BBIICISThH
MpPOBEPSIEMOE MPEAINOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJCHUS UCCIIEIOBAHUS, J€1aTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KamUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTb JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIeCcCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarolle (MOorjaomaromei)
MOBEPXHOCTHU, CKOPOCTh MCHAPEHHUS BOJBI OT TEMIEPATypbl KUIAKOCTU U
omaan €€ TMOBEPXHOCTH, »OJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3aps/ioB, B3aWMOJICUCTBUE IIOCTOSHHBIX MAarHUTOB,



BU3YyaJiM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MarHUTHOTO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA DBJIEKTPOJABUIATENsl IOCTOSHHOIO TOKa): (OpMYJIUpPOBATH
IpOBEPsiIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOIBI;
BBIIOJIHATh ~ MPSAMBIE  W3MEPEHUS]  TEMIEpPaTypbl,  OTHOCHTEIbHOMN
BJIQKHOCTH BO3]lyXa, CWUJIbl TOKAa, HANpPSDKEHUS C HCIIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPENTHOCTH;
IPOBOJUTH HCCIECJOBAHUE 3aBUCUMOCTH OJHOW (PU3NUYECKOW BEIUYHHBI OT
IpYyroi C UCHOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIONIAJH IONEPEYHOIO
CEYEHMS U YEIBHOIO COIMPOTHUBIICHHS BELIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE IIOCIEI0OBAaTEIbBHOTO M  IAPajuIEIbHOTO  COEAVHEHUMN
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOMPATh YCTAaHOBKY H
BBITNIOJIHATh W3MEPEHUs, Clenys MPEeAOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMIl U TIpadUKOB,
JienaTh BBIBOJIBI 10 PE3YJITATAM HCCIICIOBAHUS;

IPOBOJUTh KOCBEHHBIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBa, CONPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAaHUPOBaTh M3MEPEHHs, COOMpPAThH
DKCIIEPUMEHTAIBHYIO YCTAHOBKY, CJIEysl NMPEUIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAYEHUE BEIIMYUHBI;

cOOJII01aTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o00opy10BaHUEM;

XapaKTepu30BaTh TMPUHIUMBl JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMNOpPOM HA HX OMUCaHUA (B TOM 4YHUCIHE:
cUCTEMa OTOIUIEHHMSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETP, CUETUMK HIIEKTPUUYECKOW HHEPTuH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
IIPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBAX (PU3MUECKUX SIBIEHUM U HEOOXOJHUMBbIE
bu3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOopbl MO CXeMaM M CXEMAaTUYHBbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMIPOMETP, JBUraTeib BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JEKTPUUYECKUX



Heneil ¢ mocaea0BaTeNbHbBIM U MapaljIeIbHBIM COSUHEHHEM 3JIEMEHTOB,
paszinyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIETIeH;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUs (PU3MUECKUX 3HAHUNA B IOBCEIHEBHOU
KU3HU 11 obecriedeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJCHUS B OKPY’KAIOLLEH CpEIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTre, Ha OCHOBE HMEIOLIMXCS 3HAHUW M NYyTEM CpaBHEHUS
JIOTIONIHUTENBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGOpPMAIUIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
UCIIOJIb30BaTh NPH BHINOJHEHUH YUYE€OHBIX 3alaHuil Hay4YHO--IOMYJISPHYIO
JauTepaTypy  (pU3MUecKoro - coaepikKaHHs, CIIPABOYHBIE MaTepHallbl,
pecypcsl ceti VIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpaTKUE YCTHBIE COOOIICHHS,
0o0o0mias uMHGpOPMALKI0O M3 HECKOJIbKUX HCTOYHUKOB (PU3NUYECKOTO
COAEpKaHus, B TOM 4YHUCJIE MyOJMYHO TMPEACTABIATH PE3YIbTaThl
MPOEKTHON WJIM WCCIIENOBATENbCKON NEATEIBHOCTH, MPH STOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM NOHATHIHBIA anmapar Kypca (usuku,
COIPOBOX/AATh BBICTYIUJICHUE MIPE3CHTALINEH;

IpU BBIIOJHEHNH YYEOHBIX IPOEKTOB U HUCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAessiTh OOA3aHHOCTH B TpYIMIE B COOTBETCTBUHM C
MOCTaBJICHHBIMU 33JJa4aMHU, CJICTUTH 32 BBHIMOJTHEHUEM IUTaHA JACHCTBUHA U
KOPpPEKTUPOBATh €ro, aJCKBATHO OIICHMBATh COOCTBEHHBIN BKJIaa B
J€STeIbHOCTD TPYIIIBI, BEICTPAaUBaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISIS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIOJB30BaTh TOHSTHUS: CHUCTEMa OTcuéTra, MaTepualibHas TOYKa,
TPaeKTOpPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jedopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAaHUYECKUE KOJICOAHUS U
BOJHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SiFIEPHAsl SHEPTETHKA,



pa3nuuaTh SIBICHUA (PaBHOMEPHOE U HEPABHOMEPHOE MPSAMOIMHENWHOE
JBUKCHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIXEHHE, CBOOOTHOE
najieHue TeJl, PABHOMEPHOE JIBJKEHUE M0 OKPY>KHOCTH, B3aMMOJICHCTBUE
TE€J, PEaKTUBHOE JIBI)KEHUE, KOJIeOaTeIbHOE ABMXEHHE (3aTyXarolue u
BBIHYKJICHHbBIE KOJIEOaHHUsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, TMPSMOJIMHEHHOE pacHpOCTpaHEHHE, OTPAKECHHE U TPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUe OeJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHME JUHEWYATOrO CIEKTpa
U3IYyYEHUS ) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE;

pacrmo3HaBaThb NPOSIBICHUE HM3YYEHHBIX  (PU3MUECKUX  SBJIEHUN B
OKpy’XaleM Mupe (B TOM uuciae (QU3NUYECKHE SIBICHUS B MPUPOJE:
IPUIUBBI U OTIUBHI, IBIKeHUE T1aHeT COTHEYHON CUCTEMBI, PEaKTHBHOE
JBUKCHHE JKUBBIX OpPTraHU3MOB, BOCIPHUSATHE 3BYKOB IKHUBOTHBIMH,
3eMJICTPSACEHNE, CEHCMUYECKHUE BOJHBI, I[yHAMH, 5XO, IIBeTa Tel,
ONTUYECKUE SIBICHUA B MPHUPOJE, OMOIOrMYECKOe AEWCTBUE BUIMMOTIO,
yIbTPapUOIETOBOIO U PEHTIEHOBCKOTO H3IY4YEHHM, €CTECTBEHHBIH
panvoOaKTUBHBIMN (DOH, KOCMHYECKHE Iy4H, PAJAMOAKTHBHOE H3ITyYCHHE
NPUPOJHBIX MHHEPAJIOB, JEHCTBHE pPAJMOAKTUBHBIX W3Iy4YeHUN Ha
OpPraHM3M YeJIOBEKa), MPU ATOM IEpPEBOAMTH NPAKTUUYECKYIO 3a/Jauy B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3UYECKUX
SIBIICHUI;

OTKCHIBaTh M3yYEHHBIC CBOMCTBA TeN M (PU3NYECCKUE SIBICHUS, UCIOIB3YS
¢usznyeckne BETUYHMHBI (CpeqHSsi W MTHOBEHHAs CKOPOCTh Tella TpHU
HEPaBHOMEPHOM JBHKCHUH, YCKOPEHHE, MepeMelleHue, MyTb, YIJoBas
CKOPOCTh, CHJIa TPEHHUs, CUjla YHNPYrOCTH, CHJIa TSDKECTH, YCKOPEHHE
CBOOOMHOTO TAACHMs, BEC Tela, HUMIYIbC Tela, HWMITYJIbC CHIIBI,
MEXaHW4YeCKass paboTa W MOINHOCTh, TOTEHIMANbHAS DHEPrHsl Tena,
MOJHSATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTECHIIMAIbHAS DHEPTUS CXKATOU
NPY>KUHBI, KUHETHYECKash DSHEPrus, IOJIHAg MeEXaHW4ecKas DSHEprus,
NEPUOJ U YacToTa KosieOaHul, YIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelh MPEIOMIICHUSI CPEMbl), PU OMHCAHUU
NPAaBUJILHO TPAKTOBAaTh (U3UYECKUN CMBICT HCIOJIB3YEMBIX BEIUYHH,
0003HaueHUs W €IUHUIBI (PU3MUECKUX BETUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepU30BaTh CBOWCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCTIONB3YSl 3aKOH COXpPaHEHUS DHEPIUH, 3aKOH BCEMHUPHOTO TATOTCHHSA,



OPUHLIUI CYNEpPHNO3UIMN CHJI, MNPUHIUI OTHOCUTENbHOCTH [amummes,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMs] MMIYJbCa, 3aKOHBI OTPAKEHUS U
IIPEIOMJICHUST CBETA, 3aKOHBI COXPaHEHHsI 3aps0BOT0 U MacCOBOTO YHUCEI
NP SICPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA U 3aIUCBIBATh €0 MAaTEMAaTHUECKOE BBIPAKECHHUE;

OOBSICHATh (PU3WYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHTYaIlil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHO--CIICJICTBEHHBIC  CBSI3M, CTPOUTH OOBsACHEHWE w3 2-3
JIOTUYECKHX IIaroB C OMOpPOH Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UUCCKUX
SIBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEI;

pemiate pacy€THbE 3aJayd  (OMHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONbB3YSl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alHChIBATh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WA U30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYITBI, HEOOXOAUMBIE JIJIsl PEIICHHsI, TPOBOAUTH PACUEThI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HadeHus (Hu3mdeckoin
BEJTUYHUHBL;

pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3MYECKUX METO/OB, HCIOJNB3ys OMHCAHWE HCCIICIOBAHMS, BBIICIATH
IpOBEPSIEMOE  TPEATNOIOKEHUE, OIEHWBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUSI  MCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJibTaThl HAOIIOICHUHN U OIIBITOB;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3nUecKkux CBOMCTB Ten (M3yuyeHue BTOporo 3akoHa HbroTOHa, 3akoHa
COXpaHEHHUsl DHEPTUH, 3aBUCHUMOCTh TEpHUoaa KojeOaHWW TpPYKHHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATY Ibl MaJIBIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300paKCHHs B
IUIOCKOM 3epKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JWH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYUCHHUS):
CaMOCTOATENILHO  cOOMpaTh YCTAHOBKY H3 HW30BITOUHOrO Habopa
o0OpylOBaHUS, ONKMCBHIBaTh XOJ  ONbITAa U €ro  pe3yJbTaThl,
bopMyIUpPOBaThH BHIBOIHI,

MPOBOJNTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemsis
CpeqHee 3HAaUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JuH3bI), OOOCHOBBIBATH BBIOOpP crocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpa);

NPOBOANTH HWCCIEAOBAaHHWE 3aBUCHUMOCTEH (DU3MUECKHX BEIUYHH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH



IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJia MaJIeHus U yriia MpejoMJICHUs OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM  3aBUCHMOCTH
¢u3nyecKux BEIMYMH B BUAE TaONMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTH KOCBEHHbIE H3MEPEHHS (U3HUECKUX BEJIMYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBHXKCHHH,
YCKOpPEHHE CBOOOJHOIO MaJEHHUsl, KECTKOCTh MHPYKUHBI, KOAIDPHUIUEHT
TPEHUSI CKOJBKECHMS, MEXaHHueckas paboTa M MOUIHOCTh, YacToTa U
nepuos KojeOaHuM MAaTeMaTUYecKoro MW MPYKUHHOTO MAasTHUKOB,
ONTHMYecKass Cuja COOMparollell JIMH3bI, PaJAHOAaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh IKCICPUMEHTANIBHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEIys TMPEII0KEHHON MHCTPYKINH, BBIYUCIATD
3HaYCHHUE BEJIMYMHBI U aHATM3UPOBATH MOMYyUYEHHBIE PE3YIbTATHI C YUYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUN;

cOOJII0/1aTh MPpaBUJIa TEXHUKU OE€30MaCHOCTH NP padoTe ¢ 1abOpaTOPHBIM
000opy1I0BaHUEM;

pa3nuuaTh OCHOBHBIE TIPU3HAKK M3YYCHHBIX (DPU3UUECKUX MOJIEICH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HMCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUJIAHETapHas MOJelb aTroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIpa;

XapaKTepu30BaTh TMPUHIUMBI JCUCTBUS MW3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CHHMIOMETp, HOATUYUKHU TOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, IMepuckor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibCcoHa), HCHONB3YysS 3HAHUA O
cBOWCTBaX  (M3MYECKUX SBJICHUH U  HEOOXoauMmble (Puznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENIBbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU pEIIeHUH Y4eOHO--TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IS
MOCTPOEHUS N300PAKEHUI B IJTIOCKOM 3€pKajie M COOMparoLIei JIUH3E;
OPUBOAUTH  MpUMEpPhl  (HAXOAUTh  WHGOpPMAIMIO O  MpUMEpax)
IPAKTHYECKOr0 HCIOJb30BaHUA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HH NIl oOecriedeHnsi 6€30MacHOCTH MPpU 0OpaIeHuu ¢ mpudbopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOACHUSA
HOPM SKOJIOTUYECKOTO MOBEJEHUS B OKPY>KaIOILIEH CpeIe;



OCYIIECTBJIATh TOUCK wHpOpManmu (U3HUECKOTO COJECpPKAHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3allpoc, HAXOAUTh
IYTU ONpPEENIEHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

MCITOJIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO
JauTepaTypy  (pU3MUYecKoro - coAepXKaHHs, CIPaBOYHbIE MaTepHAaIbI,
pecypcesl cetu MHTEpHET, BageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusl HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC NMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaIlMU U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COAEpIKAHUA,
yOJIMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NEATEIbHOCTH, MpPU 3TOM TPAMOTHO  HCIIOJIB30BaTh  HM3yYEHHBIN
NOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3UKd U COINpPOBOXKIAThH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4ETOM OCOOEHHOCTEH ayAuTOpPUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Konrpoabubie = IIpakTuyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1.®0u3uka u e€ poJib B NO3HAHUH OKPYKAIOLIEro MUPa
bu6mmoreka [IOK
11 busiia - Kayka 0 MpHpoze 2 0 0 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
12 Dusirieckue BT IHHEI 2 0 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.3 E i 2 0 1
CTECTBEHHOHAYYHbI METOJ MIO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2.IlepBoHayanbHble CBeleHUS 0 CTPOCHUH BelllecTBa
bu6mmoreka [JOK
2.1 1 0 0
CTpocHne BetlecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMO/ICMCTBUE YACTHUII 5 0 1 bubnmoreka [JOK
' BEILIECTBA https://m.edso00.ru/7f416194
bu6mmorexa [IOK
2.3 A 2 0 0
Fperatisie COCTOiHHH ]iJ_IGCIfa https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3./Bu:xeHue u B3aHMOHeﬁCTEHe Te
3.1 MexaHndeckoe IBUKEHUE 3 0 0 bubmorexa LOK

https://m.edso0.ru/7f416194



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

bubmuorexa [JOK
3.2 Hrepups, Macca, I10THOCTS 4 . https://m.edso00.ru/7f416194
bubmuorexa [JOK
3.3 Crna. Buaet e 14 2 https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3znea 4./1aBjienne TBEPABIX TeJl, ) KMAKOCTEH U ra3oB
41 [asnenue. llepenaya naBneHus: TBEpAbLIMU 3 0 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmorexka [IOK
42 Jlarerite XKuAKoCTH > 0 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.3 ATMOChEpHOR HaBICHHC X 0 https://m.edso00.ru/7f416194
44 JlelicTBUE MUJIKOCTH U Ta3a HA MOTPYKEHHOE y 3 bubnuoteka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no paszneny 21
Pa3nes 5.PaGora u MOIIHOCTh. DHeprus
bu6mmoreka [IOK
A P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
2 IT 1
° POCTRIC MEXAHHIMET > https://m.edso0.ru/7f416194
bu6mmorexa [IOK
53 Mexantieckas oHep iﬂi v N & 4 . https://m.edso0.ru/7f416194
Wroro no pazueny 12
PesepBHOE Bpems : 7 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 12



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

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie  IlpakTuueckue (mupp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3zgen 1.TemoBbie ABJIeHUSA AN N A 4
. bubnuorexa [JOK
1.1 7
CTpocHHe 1 CBOHCTEA BelIeCTB 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporecct 2 1 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznes 2.2yekTpryecKkne 1 MATHUTHBIC SIBJICHHSA
51 DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tella 7 0 1 bubnuotexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 IT 2 1
OCTOSIHHBIH AJIEKTPHUYECKHI TOK 0 6 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2. M 1 1.
3 ATHITTHBIC ABTICHILT 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 SﬂeKTpOMaFHIiTHaH I/IEI[yKLII/IH < 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PesepBHOE Bpems € \ V¢ 3
OBIIEE KOJIMYECTBO YACOB I10O [TPOTPAMME 68 3 12.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne n/m P Kontpoabnbie  IlpakTuueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1.Mexannueckue siBJeHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 0 1 bubmuoreka [JOK
' OIMCAHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 2
JaMoeHCTBIE Tei https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 0 2
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2.Mexann4yeckue KoJjed0aHusi M1 BOJTHbI
bu6mmorexa [IOK
2.1 M 0 7 0 2
CXAHIICCKHC KOJCHAHMA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 1
CXAHHICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3.2/eKTpoMarHuTHOE M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 5 0 1 bubnmuorexa [JOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4.CBeToBbIE sIBJIEHMSI
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 0 2 bubnuoreka [IOK



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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 71 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5.KBanToBbI€e IBJICHUSA
bu6mmoreka [IOK
51 Hcnyckanue 1 MOTJIOUIeHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpoeHHE ATOMHOTO AApa g 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SAnepHbie peakuu 7 0 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6.I1oBTOpUTE/ILHO-00001IaI0IIM I MOAYJTH
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHMS 9 9 bubnuoreka [IOK
' Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 9
102 17

OBIIEE KOJIMYECTBO YACOB 110 [IPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka: 7-i kiacce: 0a30BbIN YpOBEHb: yueOHHUK, 7 kiacc/ [lepeimkun .M.,
NBanoB A.U., AkiimonepHoe odmiectBo «M3aarensctBo «IIpocBerienne»

» ®usuka: 8-i kiacc: 6a30BbIi ypoBeHb: yueOHHK, 8 kiacc/ [leppimkun M. M.,
WBanoB A. U., AkiimonepHoe obmectBo «M3aarensctBo «IIpocBemnienne»

» Gusuka: 9-i knacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kiacc/ [lepbimkun U. M.,
I'ytauk E. M., FIBanoB A. 1., [lerpoBa M. A., AkiinoHepHOE OOIIECTBO

«I/I3,[[aT€J'ILCTBO ((HpOCBeHleHI/IG»

METOANYECKHUE MATEPUAJIBI 1JIA YUUTEJIA
®dwusuka, 7 kinacc. Metoauueckoe nocooue k yueOHuky A.B.Ilepbinikuna,

®dunonosuu H.B., 2020, ®u3uka,8 kiaacc, Pusuka , 9 kjacc

N PPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

EJAMHAA KOJUJIEKLIUA [TU®POBBIX OBPA3OBATEJIBHBIX PECYPCOB
http://school-

collection.edu.ru/

«EauHoe 0KHO J0cTyIa K 00pa3oBaTeibHBIM pecypcamy»- http://windows.edu.ru/
«DenepanbHbIii IICHTP HHOPMAIIMOHHBIX 00Pa30BaTEIBHBIX PECYPCOBY -

http://fcior.edu.ru/ http://eor.edu.ru EcrecTBeHHO-Hay4YHbIEC SKCTIEPUMEHTHI -



®dwusuka: Komekmus Poccuiickoro o01eodpa3oBaTebHOTO opTaa

http://experiment.edu.ru http://www.physics.ru/






