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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OPraHU3AIMIO H3yYCHHS
bu3MKN Ha NAEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM Pe3yJibTaTaM O0yYeHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
no rojaM o0ydeHus (MO Kjaccam), MpejyiaraeT Mocie0BaTeIbHOCTh U3yYCHUs
TE€M, OCHOBAHHYIO Ha JIOTUKE pPa3BUTHs MPEIMETHOTO COJCPKAHUS U Yy4€Te
BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIXCS.

[TporpaMmma mo ¢Qusuke pa3zpaboTaHa C MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MporpaMMBbl IO YI€OHOMY TPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONIUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyYHYIO0 KapTUHY MHpa, NMPEIOCTaBIseT Haubosee sICHbIe
00OpasIlpl MPUMEHEHHS] HAYYHOTO METOJa MO3HAHMS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMPEIINOJaracT OBJIAJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBATH  JIaHHBIE U  WCIOJB30BaTh  HAy4YHBIC
JIOKA3aTeNIbCTBA JIJISl TIOJTy4YCHHS BHIBOJIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompenenensl B Kounenmuu mnpemnogaBaHusi ydeOHoro mpeamera «DPusmka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOrPAaMMBI, YTBEPKIEHHOW pEIIeHUuEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHUIO TMPUPOIBI, PAa3BUTHE HX HHTE/UICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa U3yUeHHsI OCHOB
CTPOCHHMSI MaTepHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DH3HUKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONINX 3a1aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB DEIICHUS MPOCTEUINUX PAcUYETHBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
UCIIOJIb30BAHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3UKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha uzydenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETrO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 kiacce — 102 ygaca (3 yaca B HEJENIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponbl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. Puznyeckue
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOLY.
EcTtecTBeHHOHayuyHBII METOJ MO3HAHMA: HAONIOJEHUE, IMOCTAHOBKAa HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SBJICHUS.

2. @uznyeckue npuOOphl U IpoLeaypa NPSIMbIX U3MEPEHUN aHAIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOopa.

2. M3MepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPaTyPBbI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllle BhICOTA
yCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OMbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIECTBA: CTPOCHHME I'a30B, KUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX ATOMHO - MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue nuddysum.
3. HaGmonenue  siBiIeHUN,  OOBSCHSIOMIUXCS ~ MPUTSHDKCHUEM WU
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OmnbITh 10 OOHAPYKEHUIO ACUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKECHUS.
SBneHue uvHEpUMH. 3aKOH WHEpUuU. B3anMopneicTBue Ten Kak IPUYHMHA
U3MEHEHUSI CKOPOCTM JBMXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomelcTByromas cui. Cuia TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOsl. TpeHue B MpUpoAe U TEXHUKE,
Hemoncmpauuu.
1. HaOmroneHne MexaHU4eCcKoro JBUKEHHUs Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. CIl0)XeHue CUJI, HaIlPaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJBKEHHUS Opycka WM IIapuKa IO
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (Iedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJa M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCHUMOCTh JaBJICHHSA raza OT oO0BbEMma, TemmepaTypbl. [lepemada naBrmeHus
TBEPIABIMH TEJIAMH, JKUIKOCTSAMH W Ta3amu. 3akoH [lackams. [THeBMatmyeckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCcTBOBAaHUSA
BO3mymrHONW 00o0oukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JleficTBHE KUAKOCTH M ra3a Ha MOrpyx’EHHOE B HUX TeJo. BeITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [InaBanue ten.Bo3gyxomnnaBanue.

Jemoncmpayuu.
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3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIEPaTyphl.

Ilepenaya maBiieHUS )KUJIKOCTHIO M TA30M.

Coobmiaroiuecst CoCcy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHMOCTD BBITAIKMBAIOIICH CHUJIBI OT 00BbEMa MOTPYKEHHOM YacTH Teja
Y IJIOTHOCTH KMJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

VY ciioBue naBaHus TEI: MUIABAHUE WU OTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOIICHUS MJIOTHOCTEH Teja U )KUJIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1.

HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTpyKEHHON B
JKUJIKOCTh YaCTH Tea.

OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
MOTPYKEHHOE B KUJKOCTD.

IIpoBepka HE3AaBUCUMOCTH BBITAJIKUBAIOLLIEH CUIIBI, IEMCTBYIOLEH HA TEJIO
B JKMJKOCTH, OT MacChl Tea.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BhEMA MOTPY>KEHHON B JKUJIKOCTh
YacTH TeJa U OT IJIOTHOCTH JKUIKOCTH.

KoncTtpyupoBanue apeomerpa WA KOHCTPYHPOBAHUE JIOJKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3zgea S. PaGoTra u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus pbruara. [IpumeHeHne npaBusia paBHOBeCHs pblyara K 0J10Ky. «30510T0€



npasuiio» Mexanuku. KITJI mpocteix mexanuzmoB. [IpocTeie MexaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue padoThI CUJIbI TPEHUS IPU PABHOMEPHOM JIBUYKEHUU TEJIa T10

TOPU30HTAJIbHOU IIOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KJIACC

Pa3zneua 6. TeruioBbie sABJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAIOILINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO - KHHETUYECKOW TEOPHUH.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJSIPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl W3MEHEHMsS BHYTPEHHEW HHEPruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenadn: TEMIONPOBOIHOCTD,
KOHBEKIINS, U3JIyUYCHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. [lmaBnenne u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamws. Mcmapenune. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOTo
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJiIbHAs TEIJI0Ta CTOPaHUs.

[Tpununer pabotel TernoBeix apurarenceit KIIJ temmoBoro nBurartens.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HabnrogeHue TemioBoro paciupeHus Teul.

W3meHeHue paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMHU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabnrogeHnune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3JQyXa OT €ro
0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUnmoOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenue wu3MeHeHUs] BHYTpPEHHEH OHEpPruu Tejla B pE3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM LIHITUHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3IEKTpUYECKuX 3apsanoB. BzauMmogaenicTBhe
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIEKTpUUecKOoro mojs. IlpuHiun
CYMHEPHO3UIIUH IEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
W cTOYHUKN TOCTOSIHHOTO TOKa. JeMCTBUSL 3JIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yuactka nen. [TocnenoBarenbHOe U MapallyIeIbHOE COEIUHEHHUE MPOBOAHUKOB.

PaGota © MOIIHOCTH dJIeKTpUYecKoro Toka. 3akoH JDxoyns—JleHna.
DOneKTpuYecKre Lenu U MOTPEOUTENH 3IEKTPUIECKON sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE MarHUTHL. B3anmoAeicTBIE NOCTOSSHHBIX MArHUTOB. MarHuTHoe
nosie. MaruutHoe mosie 3eMJIM M €ro 3HauyeHHWe I KU3HU Ha 3emie. OnbIT
Opcreaa. MarHuTHOE MOJIE AIEKTPUUECKOTO TOKa. [[puMeHeHne 31eKTpOMariuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. McCrnonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue 3aekTpoMarHuTHOM MHAYKIUU. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pozia 3JIEKTpUUECKUX 3apsS0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
M CTOYHHMKH TTIOCTOSTHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIM pasps.
. U3mepenune cuiibl TOKa aMIIePMETPOM.
. U3Mmepenne 351eKTpuuecKkoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKXHOCTH PA3ACIICHUS ITOJ0COB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJII HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIUAH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePaATOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIOJECHUIO DJJICKTPU3ALMHU TEeN HWHIAYKIUEH U 1OpH
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JARJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHue CUIIbI TOKA.

N3mepenune u peryJIupoBaHue HANPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIrOo
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CHJIBl TOKa MPU MapaJUICTLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIEr0 Yepe3 Pe3ucTop.
OnpeneneHne MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIAEIAEMOM Ha
pe3ucrope.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BbETUHEHUU
U pa3/elICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aUMOJECHCTBHS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA U HAITPaBJIEHUS TOKA B KATYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.



19. KoHcTpynpoBanue u uzydeHue paboTsl JIEKTPOIBUTATEIS.

20. U3mepenue KIIJl anmekTpoaBUraTesIbHOW yCTaHOBKH.

21. OnbITEI IO MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOIO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JOBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHUs. PaBHOMepHOE mNpsiMOIIMHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKEHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrokeHue. (CBoOoaHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMXEHUE MO OKPY>KHOCTH. llepron m yvacrota oOparieHus.
JIuneinHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproTtoHa. Bropon 3axkoH Herorona. Tperuii 3akon HeroToHa.
[IpyHLIMT CynepO3uIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgenus. JIBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue maTepuanbHOM TOUku. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L{eHTp TsxecTH.

Nmnynec tena. Mi3menenue mmmyiibca. UMmynibc CUiibl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTHBHOE ABUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MOIHATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHune MexaHM4eCKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHME MNyTeW U TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.
N3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHMUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



9.

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

Habnronenne MexaHM4eCKUX SBJICHHM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3MKU.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETo
CHJIBI.

Habiroienne paBeHCTBa CHII ITPU B3aUMOJICHCTBHN TEIL.

M3meHeHune Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua nMmItysibca Ipyu B3aUMOJCHCTBUM TEN.

[TpeoOpa3oBanus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHMe UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKECHUH TeEJIA MO IEUCTBUEM
TPYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEWUIIEro paBHOMEPHOIO
JBUKEHMSI IIApUKa WU TEJIEKKH.

Omnpenenenue cpeHeld CKOPOCTH CKOJIBXKEHHUS OpycKa WU JBHKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tejla MpU PAaBHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOU ITOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IMYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka TruUIMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCA Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE TPOMEKYTKH BPEMEHH OJJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH  CWJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue koddGuieHTa TPEHUS CKOJIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padOThI CUJIbI TPEHUS IPY PABHOMEPHOM JIBUYKEHUU TeJa I10
TOPU30HTAIBHON OBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIOPYTOCTH TpU  THOABEME TIpy3a C
MCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yuyeHune 3aK0HA COXpaHEHHs SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.



KonebarensHoe nermxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTy1a. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. [IpeBpamienue
SHEPIUM NPU KOJIeOATEIHbHOM JIBUKEHUM.

3aryxatomue  koneOanus.  BwiHyxkaeHneole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. IIpomonbHble U
MONEpEYHbIe BOJHBI. J[MMHA BOMHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTTHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkenue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHUM TEJT MOJ JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.
HabGnronenue BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Halmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpezgeneHne dYacTOTbl M Tepuojia KojieOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJa KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHHI MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCMMOCTH TMEPUOJIa KOJIEOAHUN MPYKUHHOTO MasSTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KoJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb  Mepuoja  KoJeOaHwuit
NPY>KMHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3Mmepenue yckopeHus cBOOOJIHOIO MaJICHUS.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja cBeta. CKOpocTh cBeTa. BOMHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

o oA W



Jlabopamopnsie padomul u onvimol.
1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  momens  cBera.  Mcrounuku ~— cBera.  I[IpsiMonmHEerHOE
pacnpoctpaHenue csera. 3atmeHus: Connua u Jlynel. Otpaxenue ceera. I1nockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaoMieHUs cBera. [lonmHoe BHyTpeHHee
OTpaXeHHE cBeTa. Vcmonb30BaHME TOJHOTO BHYTPEHHETO OTPAKEHHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xop nyued B inH3e. OnTudeckas cucrema poToarmapaTra, MUKpOCKOIa
u Teneckona. ['na3 kak ontuyeckas cucrema. bim3opyKoCcTh U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Ucniepcus cBeTa.

Jemoncmpayuu.

[IpssmMonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toyyenue n300paxeHuit B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

XoJ JTy4er B pacCEHBAIOIIECH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Moxenp riaa3a.

11. Pa3noxenue 6e5oro cBera B CIEKTP.
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12. [Tonyuyenue 6em0T0 CBETA IPH CIOKEHHUH CBETAa PAa3HBIX I[BETOB.

Jlabopamopnvie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yTia OTPAKEHUS CBETOBOTO Jyda OT yIJia
najCHUSI.

2. M3ydeHwne xapaKTEPUCTHK U300paKCHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnenoBanme 3aBUCUMOCTH yTJjia MPEIOMIICHUS CBETOBOTO JIy4a OT yIJia
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.

4. IlomyueHue U300pa>keHUI C TOMOIIBIO COOUPAIOIICH JINH3BI.
Omnpenenenne (OKYCHOTO PACCTOSHUS W ONTHYECKON CHIIBI COOMparomieit
JIMH3HI.

6. OTBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OmbBITHI TIO BOCHPUSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHUH 4Yepes3
I[BETOBBIC (DMIIBTPHI.



Pa3nen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Pezepdopaa u mmanerapHas mojenb aroma. Mojgens aroma bopa.
HcnyckaHue u norniomenne ceeta aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHUE aTOMHOTO
anpa. HykionHas wmopens atomHoro snapa. HW3ortonsl. PaanoaxTuBHBIE
npeBpaienus. [lepron nomxypacmnana aTOMHBIX SEP.

SnepHbie peaknuu. 3aKOHBI COXpaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku saeprun CosHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHUS paauOaKTHUBHBIX H3IYyYCHHM Ha IKUBbIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CrHeKTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Perucrtpanus u3nydeHus: OpUPOJHBIX MUHEPAJIOB M IPOIYKTOB.

Jlabopamopnvie pabomul u onvimel.

1. HaOnroaeHue CIIONIHBIX U JUHEHYATHIX CIIEKTPOB U3JIyUYEHUS.

2. HccnenoBaHue TPEKOB: MU3MEPEHHE SHEPIUU YACTHUIBI 1O TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOIIUN MOIYJIb TIPEAHA3HAYEH JJISI CUCTEMATH3aLUN
1 000011IeHUS TPEIMETHOTO COJIEP KaHUs U OTBITA IEATEIIbHOCTH, IPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (U3MKH, a TakyKe JJIsi MOJATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY 10 (pu3uke ajig 0OydaroImmxcsi, BRIOPaBIIMX 3TOT
y4eOHBII IpeIMeT.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JIEeATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00eCeurBaeTcsl JOCTHXKEHUE MPEIMETHBIX U
METaNpeMETHBIX  [UIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GOpMHUpPYETCs
€CTECTBEHHOHAYYHAsITPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJIOB HCCJIEIOBaHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHUE
SBJICHUSI, TPUMEHSsS TMOJy4YeHHBbIC 3HAHUS, penaTh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMOMATBHO AEATETLHOCTHBIN XapaKTep TaHHOTO pa3jielia peaanu3yeTcs 3a
C4ET TOTO, YTO OOYJAIOIINECS BHITIONHSIOT 3aJaHNs, B KOTOPBIX UM TpeiaracTcs:



HAa OCHOBE TIOJNyYEHHBIX 3HAHUU pAacClO3HABaTh M HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPY>KAIOIIEH NMPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh Hay4HbIE METOJIbI UCCIIEOBAHUS (PU3UUECKUX SBICHUHN, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYUYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOoOJee BaXKHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA ITPEBPAILCHUS U COXPAHECHMS BCEX M3BECTHBIX BHUJIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

[Lmanupyemble pe3yJibTaThl OMUPAKOTCS HA BEIYIIHUE IIEJEBBIE YCTAaHOBKH,

OTPaXAKOIIMKA OCHOBHOM, CYIIIHOCTHBIM BKJIAJ U3y4a€MOU MPOrpaMMBbl B Pa3BUTHE
JUYHOCTH OOY4YaloIlIerocs, UX CIOCOOHOCTH C MCIOJIb30BaHHEM O00OpYyJI0BaHUEM
neHTpa «Touka poctay

N3yuenue ¢u3MKyM HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABIECHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbTaTe uzydyeHusi pu3NKu Ha ypOBHE OCHOBHOI'O OOIIIeT0 00pa3oBaHUs

y oOyuarorerocst 0yayT copMHpOBaHbI CICAYIONINE TUIYHOCTHBIC PE3yIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

— IPOSBJICHHE MHTEpeCca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3nuecKol HayKu;

— HIEHHOCTHOE OTHOIIEHHE K TIOCTHKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— F'OTOBHOCTb K AKTUBHOMY YYaCTHIO B 00CYX/I€HUU OOIECTBEHHO3HAUNMbBIXH
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUHN
bu3uKy;

— OCO3HAHHME BAXKHOCTU MOPAIBHO-3TUYECKHUX IPUHLHUIIOB B JESITEIBHOCTH
YY€HOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUSATUE 3CTETUYECKUX KAuyeCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'O MO3HAHUSA:

— OCO3HaHUE UEHHOCTH (PU3MYECKOW HAayKH KakK MOIIHOTO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUHM, BAXKHEWILIEW COCTABIISAIOLICH
KYJIbTYDBI;

— pa3BUTHE HAay4YHOW JHOOO3HATENIBHOCTH, MHTEpPEca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTH O€e30MacHoro oOpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUJl OE30MacHOro IMOBEAEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJNEKTPUUYECKUM M TEIUIOBBIM 00OpYIOBAHHUEM B
JIOMAlTHUX YCIIOBHUSIX;



e —chOpPMHUPOBAHHOCTH HaBbIKa Pe(IEKCHH, IPU3HAHKUE CBOETO MPaBa Ha OIIUOKY
Y TAKOTO K€ IpaBa y APyroro 4ejioBeKa;

e 6) TPyI0BOI0 BOCIIMTAHMS:

e — AKTHBHOE YYacTHE€ B PCIICHUM MNPAKTUYECKUX 3a1ay (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHM3aluM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COIMATBHON HAMPABICHHOCTH, TPEOYIOMINX B TOM YHCIIC ¥ (PU3UIECCKUX 3HAHHM;

e — MHTEpEC K MPAKTUYECKOMY U3YUCHHIO TTPO(eccHii, CBI3aHHBIX ¢ (PU3NUKOM;

e 7)3KOJIOrHYECKOT0 BOCIIMTAHUSA:

e — OpHUEHTAlMsI HAa TpUMEHEHUE (U3MUECKUX 3HAHUM JUIs pelieHus 3a7ad B
0o0JIaCTH OKpY’KaloIIeW cpenbl, TUJIaHUPOBAHMUSI TOCTYIKOB U OLEHKH UX
BO3MOKHBIX MTOCHEACTBUN JJIs1 OKPYKAIOIIEH CPEIbI;

e — OCO3HAaHHWE TJIOOAIBHOIO XapakTepa SKOJOTUYECKHUX MpOoOJieM M MyTel X
pelieHus;

e §8) ajanTanuM K M3MEHSIOIUMCH YCJIOBHSM COUMAJIBHON W NMPHPOIHOH
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICHCTBUU TMPU BBITIOJIHEHUHM WCCIECIOBAHUN U
MPOEKTOB (PU3NUYECKOM HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IPYTUX;

e — TIOBBIICGHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUECKYIO
NeATEIIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM YUCIE (POPMYITUPOBATH
U7IeH, TIOHSATHUS, TUTIOTE3bI O GU3HUECKIX 00BEKTaX U SABJICHUSX;

e — OCO3HaHME Je(DHUITUTOB COOCTBEHHBIX 3HAHHM W KOMIIETCHTHOCTEHW B 00J1acTH
busuKy;

e — IUIAHUPOBAHUE CBOETO pPa3BUTHUS B MNPUOOPETEHUM HOBBIX (HU3UYECKUX
3HAHUI;

e — CTpEMJICHUE aHAIM3UPOBATH U BBISIBIISITH B3AUMOCBSI3U MTPUPOJIBI, 00IIIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

e —OIICHKA CBOMX JIEMCTBUM C YYETOM BIMSHUA HA OKPYXKAIOUIYIO Cpeny,
BO3MOJKHBIX TJIOOATBHBIX MOCIIEICTBUI.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHus MporpaMMEl 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuaromerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YUCOHbBIE CHCTBUS,
KOMMYHUKATHBHBIC ~ yHUBEpPCAJIbHBIC  Y4EOHBIC JCHCTBUSA,  PETYJISTHBHBIC
YHUBEPCAIbHBIC YICOHBIC TCUCTBUS.



ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBnle Jjornyeckue a1eiicTBUA:

BBISIBIIAITH W XapaKTEpPU30BaTh CYIIECTBEHHbIE NPU3HAKK OOBEKTOB
(ssBNIEHU );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIIMU, OCHOBAHUS JJIS
0000IIIEHUS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEYHS B pacCMaTpUBaEeMbIX (pakTax,
JAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIE CBS3H NPHU H3YUYECHUU (PUINUECKUX
SIBIICHUI U TIPOIIECCOB, JI€TIaTh BHIBOJBI C UCMOJIB30BAHUEM JICTyKTUBHBIX
UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJTUYMH;

CaMOCTOSITENILHO BBEIOUPATh CIIOCO0 perieHus yuaeOHol pusmaeckoit 3aaauun
(cpaBHEHME HECKOJIbKMX BApHAHTOB pEIICHMs, BbBIOOp HaumOoliee
MOJIXOJISIIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHYy OIIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OpPMAILHIO,
NOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
POBEIEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUINYECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3IMIHBIC METObI, MHCTPYMEHTHI U 3alpPOChI MPU MTOUCKE H
orOope WHGPOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEIIOKEHHOW Yy4eOHOU
(bU3UYECKOM 3a1a9H;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
nHpoOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, IrarpaMMaMu, HTHOW Tpadukoi 1 UX KOMOMHAITUSMH.

KoMMyHHUKaTHBHBIC YHMBEpPCaJbHbIE Y4eOHbIE 1eHCTBHUS:

B X0Je OOCYXXJEHHs y4eOHOro MaTepuana, pe3yJjbTaToB JadopaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOIl TEMBbI U



BBICKA3bIBaTh WJCH, HALIEJICHHbIE HAa PELICHUE 3aJayd U NOJJepKaHue
01arokenaTeaIbHOCTH OOIICHUS;

COMOCTAaBIISAITh CBOM CYXIEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Juasora, oOHapyXUBaTh pa3IMule U CXOACTBO MO3ULIMIL;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M IMCbMEHHBIX TEKCTaX;
myOJIMYHO TPEICTABIATh PE3yIbTAaThl BBIIOIHEHHOTO (PU3MUECKOTO OIBITA
(3KCneprMeHTa, UCCIEOBAHUS, IPOEKTA);

INOHUMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMAaH/IHOM U MHIUBUIY aJIbHOU
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM TPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW NI€ATEIbHOCTH, OPraHU30BbIBATH JIE€UCTBUSA
no e€ JOCTW)KEHMIO: pacHpelesiTh pPOJu, OOCYXIaTh IMpoOLEecChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHHUSI HECKOJIBKUX JIFOICH;
BBITNOJHATH CBOIO YacTh paOOThI, JOCTUTrasi KAUECTBEHHOTO pe3yJibTaTra 1o
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU AEUCTBUS C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJaJa B OOUIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENIBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMU B3aUMOICHCTBHS.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsX, TPEOYIOMUX
TUTSL petieHust (PU3NISCKUX 3HAHU;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyaIbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
Tpymmon);

CaMOCTOSATEIILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HMUESCKON 3a7a9d VI
IUTaHAa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,;
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEAOCTUKEHUSI) pe3yibTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UMCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pE3yJIbTaTa LIEJIA U YCIOBUSAM;



CTaBUTh €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€ CIOpa WM AUCKYCCUU Ha
Hay4YHYIO TEMY, TIOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYIrOro;
npU3HaBaTh CBOE MPABO HA OMIMOKY MPU PEHICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIbTATBI

K koHIy 00yueHus B 7 KJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

UCIIONB30BaTh  MOHATHS:  (QU3MYECKHE U  XUMHYECKHE  SBJICHHUS,
HaOJII0IeHUE, SKCIEPUMEHT, MOJEIb, TUIOTE3a, €AMHMIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpPIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOEe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOpHUsSA, pPaBHOACHCTBYIOIIAS
cuna, jaedopmanusa  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath sBIeHUS (qudQy3us, TEIIOBOE ABUKEHHE YacTHIl BELIECTBA,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JABWKEHUE, HWHEpLus,
B3aUMOJICCTBUE TE€JI, PABHOBECUE TBEPHABIX TEN C 3aKPEIUVIEHHOW OCHIO
BpallleHus, epeaya 1aBjIeHus TBEPAbIMU TeJIaMU, )KUIKOCTSIMU U Ta3aMH,
atMoc(epHOe [aBJCHHE, IJIaBaHUE TeJ, IMPEBpAIllEHUs MEXaHHUYeCKOH
DHEPIUHU) MO ONUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3MUECKOE SIBJICHHE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUNH B
OKpYy’)XalollleM MHupe, B TOM 4Hucie (U3HUECKUE SIBICHUS B NPUPOJIE:
OpUMEPHl ABWXKEHUS C Pa3IUYHBIMU CKOPOCTSMHU B JKMBOM M HEXHBOU
npUpoAe, ACUCTBUE CHUJIBI TPEHUA B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOro JaBJICHUS Ha KMBOM OpraHU3M, IJIABAHUE PbIO, pbluaru B
TeJe 4YeJIOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]auy B yUeOHYIO,
BBIJIETISITH CYIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHUIA;
OIKCHIBaTh U3yUEHHbIE CBOMCTBA TeN U (PU3NUECKHUE SIBICHHUS, UCTIOIb3YS
(bu3nyecKue BeIMUrHbI (Macca, 00bEM, TNIOTHOCTH BEIIECTBA, BpEMS, yTh,
CKOPOCTb, CPEJIHSIsA CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC Tela,
CHJ1a TPEHHUsI, 1aBlieHue (TBEPIOTO Tea, KUAKOCTH, ra3a), BRITAIKWBAIOIIAs
cCuiia, MeXaHuuyeckas paboTa, MOIIHOCThb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOA(P(UIMEHT TOJE3HOTO JCHCTBUS MEXaHHW3MOB, KHHETHYECKas U
NOTEHIMANbHASL JHEPIusi), NpH ONUCAHUU TPABWIBHO TPAKTOBATH
(bu3MYECKUI CMBICI UCTIOJIB3YEMbIX BEIUYHUH, UX 0003HAYEHUS U €AUHUIIBI
bu3nyeCKUX BENUYUH, HAXOIUTH (OPMYJBI, CBS3BIBAIOLINE JAHHYIO



Gu3NYeCKyl0 BEIMYMHY C JAPYTMMHU BEIWYHMHAMH, CTPOUTH Tpaduku
W3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3YS MpaBWJIa CIOKEHUs CUil (BAOJIb OIHOM IpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWIO paBHOBeCUs pblyara (0s10ka),
«30JI0TO€ TIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUs MEXAHUYECKOU
OHEPruM, TPU OTOM [aBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa U
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, IPOLIECCH] U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE n3 1-2
JIOTUYECKUX IIaroB ¢ ONopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUIUUYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacy€THbE 3amadyd B 1-2 JEHCTBHA, MCHOJB3Yys 3aKOHBI U
dbopmyJibl, CBA3BIBAIONINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaJIN3a
YCJIOBHS 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThI, HAXOIUTh CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJI PEIICHUs 3a/1a4, OLEHUBATh PEaTUCTUUYHOCTD
NOJTy4Y€HHOU (pU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO pEUIUTh NpPH MOMOUIU
($U3MYECKUX METOJIOB, B OITMCAHUH UCCIIEIOBAHUS BBIJIEISATh IPOBEPIEMOE
IpeIoJIoKeHre (TUIOTE3Y ), pa3ndaTh U HHTEPIPETUPOBATH OTYUEHHBIN
pe3ynbTar, HaXOAWUTh OLIMOKM B XOJE OIbITa, JeNaTh BBIBOJBI MO €ro
pe3yabTaTam;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(bu3MYecKuX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPSEMbIE IPEATION0KEHHUS,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOIO 000pYI0BaHUS, 3alIUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBITIOJIHATD MPSMbIE U3MEPEHUS PACCTOSHMUS, BPEMEHH, MAacChl Tela,
o0béMa, CUJBI M TEMIEPATypbl C MCHOJb30BAHUEM aHAJIOrOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJAHON (PU3MUECKON BETUYHMHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTU MyTH
PaBHOMEPHO ABMKYIIETOCS TEIA OT BPEMEHH IBMKEHUS TEJA, CUIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Teja, KadecTBa OOpabOTKH MOBEPXHOCTEM Ten u
HE3aBUCUMOCTH CUJIbI TPEHMS OT IIOIIAAX CONPUKOCHOBEHHUS TEJN, CHJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAJIIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON 4acTH TeJla U OT IUIOTHOCTH JKMJIKOCTH, €€ HE3aBUCUMOCTH



OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUI
IUTAaBaHMSI TEJl, YCJOBMI paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUsA, COOUpaTh YCTAaHOBKY U
BBITIONHATh WM3MEPEHUS, CJenys MPeIoKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl TOJTYYCHHONW 3aBHUCHUMOCTH (DM3MUECKUX BEJIMYMH B BHJIC
IpEJIOKEHHBIX TaONuIl U TpaduKOB, AENaTh BBIBOJBI IO pe3yJbTaTam
UCCIIEIOBAHMS,

IPOBOJNTHh KOCBEHHBIC H3MEpeHHsI (DU3MYECKHX BEIWYUH (TJIOTHOCTH
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHIIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKUBAIONIAS CHUJA, JCHCTBYIOIIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, KOd(D(PUIMEHT TMONe3HOTO  JEHCTBUS  MPOCTHIX
MEXaHHU3MOB), CJEIys NPEIIOKCHHOW WHCTPYKLIMHU: TPH BBHIMOIHEHUN
U3MEpEeHUl CcoOUpaTh HSKCHEPUMEHTANBHYIO YCTAHOBKY M BBIYHCISTH
3HA4YE€HHE UCKOMOW BEJINYUHBI,

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o00opy10BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS MPUOOPOB M TEXHUYCCKUX YCTPOWUCTR:
BECBl, TEPMOMETp, IWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUYKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTH;
XapaKTEePU30BaTh TMPUHITUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOPOHM HAa WX OMHUCaHUsA (B TOM YHCIE:
MOJIIUITHAKY, YCTPOMCTBO BOJOMPOBOJA, THAPABIUYECKHA TIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3Ys 3HAHUS
O CBOMCTBaxX (PU3UYECKUX SIBJICHUI U HEOOXOAUMBbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOANTH  TMpUMEpPHl  (HAXOOWUTh  WHPOpPMAIMIO O  TPHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH 7151 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIeH cpejie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM ¥ TyTEM CPaBHEGHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEOCTOBEPHOM;

WCITIOJIH30BATh MPHU BHITIOJTHCHUH YUYE€OHBIX 3aJaHUl HAYYHO-TIOMYJIIPHYIO
JIUTEPATYPY HPUUIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BiameTh mNpuUEMaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusi HHGOPMAITUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;



co37aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIC U YCTHBIE COOOIIEHUS HA
OCHOBE 2—3 MCTOYHWUKOB MH(pOpMAIK (HU3UIECKOTO COICPKAHUSA, B TOM
qHClie MMyOJIMYHO JIeJIaTh KpaTKUe COOOIICHUSI O Pe3yIbTaTax MPOEKTOB MIIH
y4eOHBIX HCCIEAOBAHHM, IPU 3TOM IPaMOTHO HMCIOJIb30BaTh M3yUYEHHBIN
NOHATUUHBIM amnmapaT Kypca (GU3HKH, COMPOBOXKIATh BBICTYIUICHUE
MPE3CHTAIUEN;

MPY BBIMOJHEHUU Y4YEOHBIX TPOCKTOB M HCCIEAOBAHHUH PaCIPEACITh
00s3aHHOCTH B TPyMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJIQJ] B  JIEATEIbHOCTh  TIPYMIbl, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHHE OKPYKAIOIIUX.

K xoHiy 00yuenus B 8 kjacce npeMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHSA: MAacca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKCHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKUAE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIA mMap, BIAKHOCTh
BO31yXa, TEMIIeparypa, BHYTPEHHSS DHEPrusi, TEIJIOBOM JBUIATEIb,
AJIEMEHTAPHBIA JICKTPUYECKUAM 3apsifl, SIICKTPUYECKOE T0JIE, TPOBOJIHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
paznuyath SBJCHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIJIOBOE PABHOBECHE, CMAUMBAHUE, KANWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUTABJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHUE), KHUIICHHE,
Temjonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHS, H3JIyYeHHUE),
AJIEKTPU3ALUA TEJ, B3AaUMOJCHUCTBHUE 3aAPSA0B, JEUCTBUSA DIJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsl HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsT UHAYKIIKS)
[0 OIMCAaHUI0 HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBICHUM B
OKpY’)KarollleM MHpe, B TOM uucie (U3UYECKUE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KANWJUISIPHBIE SBICHUS B TPHUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
sBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend moarCcoB, poJib MATHUTHOTO MOJIS 1Sl 5KM3HU Ha 3eMJie,
MOJISIPHOE CUSIHWE, TPU OTOM MEPEBOJUTHIIPAKTUYECKYIO 3aJadyy B
y4eOHYI0, BBIJCISTH CYNIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBJICHUM;



OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKHUE SIBICHUSA, UCTIOIb3YS
¢usznyeckre BEeIMUMHBI (TEMIEpaTypa, BHyTPEHHSS SHEPTHs, KOINIECTBO
TEIUIOTBI, YJEJbHAs TEINIOEMKOCTh BEIIECTBA, YJACNbHAs TEIUIOTA
IUIaBJICHUS, yJeNbHas TeIUIoTa NapooOpa3oBaHMs, YJeJdbHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JCHCTBUS TEIIOBOM
MAIlIMHBI, OTHOCUTEIBbHAS BIIAJKHOCTD BO3/1yXa, dJIEKTPUUECKUH 3apsl, CHIIa
TOKA, DJEKTPUYECKOE HAIpPSHKEHHWE, COIPOTUBJIEHHUE IPOBOIHUKA,
yAeJbHOE CONPOTUBJICHUE BEIIECTBA, pA00Ta U MOIIHOCTH AJEKTPUUECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3HUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIIBI (DU3UYECKUX BEJIUYUH,
HaXOJUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C
JIPYTUMHM BEIMYMHAMHU, CTPOUTH TpadUKA HU3YUECHHBIX 3aBUCUMOCTEU
(bu3HYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
WCIIOJIb3Ysl OCHOBHBIE IOJIOKEHUS MOJEKYIAPHO-KHHETUYECKOW TEOPHUH
CTPOEHHS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
Jxoynsa—JleHna, 3aKOH COXpaHEHUsI SHEPTUH, IIPUA 3TOM JaBaTh CIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA U 3alIUCHIBATh €r0 MaTEMAaTHUYECKOE BHIPAKECHHE,
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi MPAKTUKOOPUEHTHPOBAHHOTO XapaKTEpa: BBISABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOrHYecKux
IaroB ¢ OMopoi Ha 1-2 W3Y4YEHHBIX CBOWCTBA (DM3MYECKUX SIBICHUH,
(bu3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHaJINM3a
YCIIOBHS 3a/1auM 3allUCBhIBATh KPATKOE YCIIOBUE, BBISABIATH HEIOCTATOK
JMAHHBIX [JIS  pEIIeHHs] 3aJadyd, BBIOUpPATh 3aKOHBI U (POPMYIIHI,
HEoOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEIIUTh NpPU MOMOUIU
(bu3NYECKUX METO/IOB, MCIONb3Yysl OMUCAHME HCCIEIOBAaHUS, BBIICIATDH
IIPOBEPSAEMOE  IPEAIOJIIOKEHHUE, OLEHWBATh IPABWIBHOCTh IMOPsAJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€JIaTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUH WU
(bU3NYEeCKUX CBOMCTB Tel (KamLUISPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT ero o0bEMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYUYECHHH OT I[BETa W3JIy4arolle (Morjaomaromen)
IIOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIIEPATypPhl JKUAKOCTU U



IIOWAAM €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
NEKTPUYECKUX 3aps/iOoB, B3aUMOJEHCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MarHUTHBIX TOJIEH ITOCTOSHHBIX MAarHuTOB, JEHCTBUSA
MAarHuTHOTO MOJIA HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBa dJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYIUpOBATH
IPOBEpPSAEMBbIE MPEANOJIOKEHHUS, COOUPATh YCTAHOBKY M3 IMPEIJIOKEHHOIO
000pyI0OBaHUs, OMUCHIBATH XO/I OTBITa U (DOPMYJIHPOBATH BHIBOIBI;
BBITIOJIHSATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOM BIIAYKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IIOIEPEYHOrO
CEUEHMS U YACIBHOIO CONMPOTHUBIICHUS BEIIECTBA MPOBOAHUKA, CUJIBI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COECIUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINOJIHATh M3MEPEHUs, CJEIysl MPEeNOoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHIL U Tpa(UKOB, 1€TaTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yZesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE TNPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh U3MEPEHHs, COOUpAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYNHBI;

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh MNPUHIMIBI  JEHCTBUS H3YyUYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA MX ONMUCAHUs (B TOM YKCIIE: CUCTEMA
OTOIUUIEHUS! JOMOB, TUTPOMETP, ApOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), ANEKTPUUYECKHUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKHUX SIBJICHUH M HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUJIKOCTHBIN TEPMOMETD,
TEPMOC, TCUXPOMETP, TUIPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHus,



AIIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMbl SJIEKTPUUYECKHUX LENed C
NOCJIEOBATEIbHBIM U NAPAJIEIbHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyasi
YCJIOBHBIE 0003HAYEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LENEH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUS (PU3MUECKUX 3HAHUH B IOBCEIHEBHOU
KU3HU 11 obecriedeHusi 0€30MacHOCTH MpHU oOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU yCTPOICTBAMU, COXPAHEHUS 3J0POBbS U COONIOAEHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPYIKaIOLLIEH CpeIe;

OCYIIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COJACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JOTIOJTHUTENBHBIX HICTOYHUKOB BBIACISATH HHPOPMALIHIO, KOTOPAS! ABJISIETCS
POTUBOPEUYUBON HIIM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHWN Y4YE€OHBIX 3aJlaHUIl HAyYHO-TIOMYJISIPHYIO
JAUTEpaTypy (PU3HUECKOT0 COAEepKaHUs, CIIPAaBOYHbIE MaTepUabl, pECYPChI
cetd VHTepHer, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeobpazoBanusi ”HGOPMAIIMU U3 OJTHOM 3HAKOBOU CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0oOmias MH(pOPMALKMIO M3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJEpKaHusl, B TOM YMCJIe MyOJINYHO NPEACTABIATE PE3YJIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM ACSITENBHOCTH, IPY 3TOM I'PAMOTHO MUCHOJIb30BaTh
W3YUYEHHBIM TOHATUIHBIMA anmapar Kypca (U3UMKH, CONPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALUEN;

IOpU BBIOJHEHUH YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TIpyNNE€ B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEAUTH 32 BBINOJHEHUEM IIJIaHA JACHCTBUN U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJ B
NEeATEIbHOCTD IPYIIIbI, BEICTPAUBATh KOMMYHUKATHBHOE B3aUMOJCICTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoHIy 00ydeHus B 9 kJiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSTHS: CHUCTEMa OTcuéTra, MaTepualbHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBIDKCHUS, Jehopmarius
(ynpyrasi, mjiacTauyeckas), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh U TEPErpy3KH, LUEHTP THKECTH, aOCONIOTHO TBEPIOE TEo,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJTHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK, JICKTPOMATHUTHBIE BOJHBI, IITKAIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIIEKTPBI UCIYCKaHUsI W TOTJIONMIEeHUs, ab(a, 6eTa- U ramMMa-u3IyqdeHus,
U30TOIIBI, SIZIEPHAS] DHEPTETUKA;



pasznuyarh SIBICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHHE, CBOOOJIHOE
NaJIeHUE TeJ, PABHOMEPHOE JIBH)KEHHE 10 OKPY>KHOCTH, B3aUMOJCHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)XEHHE, OTPAKEHHE
3BYKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHHUE WM NPETIOMIICHHE
CBETA, II0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHHE OEJI0ro CBeTa B
CHEKTp M CJOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JIyYEHUs) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE W3YYEHHBIX (U3UYECKUX SBJICHUNA B
OKpy’XarolieM Mupe (B TOM uuciae (PU3MUYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETAa Te7,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOAaKTHBHOE H3Iy4YEHHUE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHBHBIX M3Iy4eHUA Ha
OpraHu3M 4eJIOBeKa), MpH ATOM MEPEBOAMTH MPAKTUYECKYIO 3ajayy B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (IPHU3HAKK) (PUINUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUS, UCTIOIb3YS
¢u3nyeckue BEIUYUHBI (CpelHsSsI M MIHOBEHHas CKOPOCTh Tela MpHu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJbC Tejla, HWMITYJIbC CHUJIb,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAasl SHEPTUsl, TOJIHASI MEXaHUYECKasi SHEPTUsL, IEPUOJ
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTeiab IPEJIOMJIEHUS Cpeabl), NpPH ONHUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUs! DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,



OPUHLUI CYNEPHO3UINH CHUJI, NPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPETOMJICHUS] CBETA, 3aKOHBI COXPAHEHHS 3apsAI0BOIO U MacCOBOTO YHUCEI
IOpU SJAEPHBIX PEAKIUSX, MPU 3TOM J1aBaTh CIIOBECHYIO (POPMYJIUPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

peuaTh pacu€THbIE 3a/1a4 (ONTUPAOUIUECS HAa CUCTEMY U3 2—3 ypaBHEHMIN ),
UCTIOJNB3YS 3aKOHBI U ()OPMYJIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETUYUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3a7jau 3allMChIBaTh KPATKOE YCIOBHE, BBISBIATh
HEJOCTAIOUINE WIN W30bITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBIC [IJISl PEIIeHUs, MPOBOAUTh pAcu€Thl M  OIICHUBATH
PEATUCTUYHOCTD TOTYUYEHHOTO 3HAYEHUS PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPHIE MOXXHO PEUIUTh TPU TOMOIIH
($uU3NYECKUX METO/IOB, MCIIONb3Yysl OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPABWIBHOCTh IOpSAIKA
NPOBEJCHUSI  HMCCIEAOBAaHUA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
PE3yNbTaThl HAOIOIEHUH U OTIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3znyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbroToHa, 3akoHa
COXPAaHEHUSl HHEPruM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJICOAHUH, MPSIMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHre 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JauH3e, HAOMIOJeHNE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB M3ITYUYCHHS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
000pyIOBaHUs, OMMCHIBATH X0/l OTBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpellHee 3HaYeHUe u3MepseMol BeIM4MHbl ((POKycHOE paccTosiHHe
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

OPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU NpU
PaBHOYCKOPEHHOM JABW)XEHMHM 0€3 HadaJbHOM CKOpPOCTH, Iepuoja



KOJICOaHWI MaTeMaTHYeCKOTO0 MAasSTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yIjla OTPaKE€HUs CBETa OT yIJia MaJeHUs U yIjla MpeIoMJIEHUs OT yria
NajieHus): TIUIAaHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTHU
bu3MUecKuX BEIUYMH B BUAEC TaONMIl U T'papUKOB, JI€IaTh BBIBOJIBI IO
pe3yibTaTam HCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIWYUH (CPEIHSSI
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHUH, YCKOPEHUE
CBOOOJHOTO MaJ€HUsI, XKECTKOCTb MPYXKUHBI, KOIPPUIUEHT TpeHuUs
CKOJIBKEHHS, MEXaHW4Yeckass paboTa M MOUIIHOCTb, YacTOTa W MEPHOJ
KOJIe0aHUN MaTeMaTHYeCKOT0 W TPYKHHHOTO MAasTHHKOB, ONTHYECKas
cuia coOuparomiell JHWH3bI, PAJAUOAKTUBHBIM (POH): IMIAHUPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBINOJIHSTH
U3MEpPEHUs, CIeaysl MPEJIOKEHHON WHCTPYKIIMH, BBIUYUCISATH 3HAUYCHHE
BEJIMYMHBI M aHAJTU3UPOBATH MOJTyUYEHHBIE PE3YIbTAThI C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKH H3YYEHHBIX (DU3UYECKUX MOJIETeH:
MaTepuanbHas TOYKa, a0COMIOTHO TBEPJAOE TEIO, TOUYEYHBIM HCTOYHHUK
CBETA, JIy4, TOHKAas JIMH3a, IUIaHeTapHas MO/IeNIb aTOMa, HyKJIOHHAs MOJIEJb
aTOMHOTO SIJIpa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX OMUCaHUs (B TOM YHCIIE:
CIHIOMETP, MOATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHUE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3NYECKUX SBJIEHUA U  HEOOXOAUMbIE  (PU3UUYECKHE
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUYCHHBIX TEXHHUYCCKUX
YCTPOMCTB, H3MEPUTETHHBIX IPUOOPOB U TEXHOIOTHUECKUX MTPOIIECCOB MPHU
permeHny  y4eOHO-TIPAKTUYECKUX — 3a7ad, ONTHYECKHE CXEMbI IS
NOCTPOEHUS N300paKEHHH B IJIOCKOM 3€pKajie U cOOMparouiei TuH3e;
NPUBOAUTh  MpUMEpPhl  (HAXOaUTh  WHGOpPMAIMIO O  MpUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH 711 obecriedeHusi 6€30MacHOCTH MpU oOpaIreHnu ¢ mpudopamMu u
TEXHUUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUSI 3I0POBbsS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHUSI B OKPYXKAIOILEH CpeJIE;



OCYIIECTBJIATh TMOUCK WHPOpManuu (U3NUECKOTO COJICpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI IIOMCKOBBIN 3aIpOC, HAXOAHUTh
MyTH OINPEACIICHUS TOCTOBEPHOCTH TOJyYCHHONW WH(OpPMAIMU HA OCHOBE
UMEIOINXCS 3HAHUN U IOTIOJTHUTEIbHBIX UICTOYHHUKOB,

UCTIOJIb30BaTh MPH BBIMOJHCHUN YYEOHBIX 3aJlaHU HAYyYHO-TIOMYJISIPHYIO
JIUTEPATYPY HU3UIECKOTO COJECPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh MNpUEMaMH KOHCIICKTUPOBAHMS  TEKCTa,
npeoOpazoBaHus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBCHHBIC MUCHMECHHBIC M YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIIMU W3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
MyOJIUYIHO TPEICTABIIATh PE3YIbTAThI MPOSKTHON WM UCCIIEA0BATEIIbCKOM
NEATETLHOCTH, TPU OTOM TPAaMOTHO  HCIIONB30BaTh  HM3yYCHHBIN
MOHATUUHBIM amnmapaT W3y4yaeMoro paszfiena (U3UKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4ETOM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC (xupHBIM HIpU(PTOM BbIIETICHBI YPOKH, POBOJUMBIE ¢ 000pynoBaHueM 1eHTpa « Touka PocTtay)

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero Ypoku o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zpnen 1.®@u3uka u e€ poJib B NO3HAHNH OKPYKaI0LIEro MUpa
2 bubnunoreka LIOK
11 o - 2
FISHIEA * Haylka O TpHpoie https://m.edso0.ru/7f416194
1 bubnunoreka LIOK
1.2 o 2 1
HSHHCCICHE BEIHIHAL https://m.edso0.ru/7f416194
EcTtecTBeHHOHAYUYHBII METO]T 1 Bu6moteka [JOK
13 2 1
ITO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Pasnen 2.IlepBoHayasibHble CBeJleHHS 0 CTPOCHHMH BellecTBa
1 bubnmorexa LIOK
2.1 C 1
Tpoere Betiectra https://m.edsoo.ru/7f416194
29 J{BMKeHHMe U B3aUMOJAeCTBUE 2 1 1 bubmuorexa [IOK
' YaCTHI BelIeCTBA https://m.edso0.ru/7f416194
2 but6mmorexa [IOK
2.3 A 2
TPETATHRIC COCTORHIA BeMecTra https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5

3.1

Mexannueckoe IBMKEHUE

Paznen 3./IBu:keHue U B3auMo/ieilicTBUE Tel

3

3

bubnunorexa LIOK
https://m.edsoo0.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

3 bubnunoreka LIOK
3.2 Muepuis, macea, MI0THOCT 0 3 https://m.edsoo.ru/7f416194
9 bu6nmoreka [IOK
3.3 Crna. Bt cu 13 L 3 https://m.eds00.ru/7f416194
Hroro mo pazaeny 22
Pa3neua 4./laBiienne TBEPABIX TeJl, dKUAKOCTEH 1 ra3oB
apienwne. [lepenava nasie 3
4.1 i; ) ;11\/1/[1/1 TeJII:lMI[I/I q)KI/III I}:i)ICf:I\j[II/I U 4 1 bubmorexa LOK
' pA KA https://m.edso00.ru/7f416194
razamu
bubnuoreka [{OK
4.2 AapeHue &KuKkoCTH > https://m.eds00.ru/7f416194
bubmuoreka [IOK
4, A
3 T™MOChepHOe AaBICHHE 6 https://m.edso0.ru/7f416194
44 JelicTBHE KUJKOCTH U Ta3a Ha 7 3 1 3 bubnnorexa [JOK
' HOTPY>XEHHOE B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazneny 22
Pa3pnen 5.Pabota m MOIIHOCTD. JHeprus
2 bubmmoreka IIOK
A P 1
> 400Ta  MOLIHOCTE 3 https://m.edso0.ru/7f416194
3 but6mmorexa [IOK
5.2 Tpocteie Mexanm3MbI S 2 https://m.edsoo.ru/7f416194
2 but6mmorexa [IOK
53 Mexanrieckas snepris > 2 1 https://m.eds00.ru/7f416194
Hroro mo pazneny 13
BIIEE KOJIMYECTBO YACOB I1
OB O CTBO HACOB I1O0 68 4 17

[TPOTPAMME



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

8 KUIACC

KouunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB u uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
TeM NPOrpaMMbl Bcero Ypoku o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3nen 1.TenioBble siBJIeHUS
7 bubnuoreka [{OK
11 C i 7
TPOCHHE M CROKCTRA BEMcCTRa https://m.edsoo.ru/7f4181ce
15 bubnuorexa [IOK
1.2 T 21 1 5
CTUTOBLIE HpORecert https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28

Pazjen 2.2/iekTpudeckre 1 MATHUTHbIE SIBJICHUSI

DJeKTpUYECKUE 3apsiIbl. 6
2.1 3apsHKEHHBIE Tela U UX 7 1 Bubmrorexa IOK
' P . https://m.edsoo.ru/7f4181ce
B3aUMOJIEHCTBUE
99 IToCTOSHHBIN MEKTPUYECKUI 21 12 1 8 bubnmnoreka HOK
' TOK https://m.edsoo.ru/7f4181ce
4 bubmmoteka IIOK
2. M 7
3 ATHITHBIC ABICHI 3 https://m.edsoo.ru/7f4181ce
3 but6mmorexa [IOK
. 2
24 JUICKTPOMATHHTHAS HHAY KUK > https://m.edsoo.ru/7f4181ce
Hroro mo pasneny 40
BIIEE KOJIMUECTBO HACOB I1
OBII] 0) CTBO YACO (0) 68 4 17

[TPOI'PAMME



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

9 KUIIACC

HaumenoBaHue pa3jiesioB u

Ne i/m
TeM MPOorpaMMbl
11 MexaHn4ecKkoe IBUKEHUE U
' CIIOCOOBI €r0 OMUCAHUS
1.2 B3aumogeiicTBue Tea
13 3aKOHBI COXPAaHEHHS

Hroro no pazneny

Koan4yecTBo 4acoB

Bcero

Ypoku
P KonTposbHble

padoThI

Pa3zgena 1.Mexanunueckue iBJICHUA

11

21

11

43

10

16

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

bubnuoreka [{OK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [{OK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [IOK
https://m.edsoo.ru/7f41ad4a6

Pa3zpen 2.Mexannueckue KoJ1e0aHus U BOJHBI

4 bubmmoteka IIOK
2.1 M 7
CXAMIMHECKHE KoTeOaHs 3 https://m.edsoo.ru/7f41a4a6
4 bubmmoteka IIOK
2.2 MexaHuueckre BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3pea 3.

3ﬂeKTp0MaFHHTHOB moJi€ U 3JICKTPOMArHUTHBIC BOJIHBI

31 DIIeKTPOMarHuTHOE MOJIE 1 5 5 bubmmoreka [JOK
' 3JIEKTPOMAarHUTHBIEC BOJIHBI 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 5
Pasnen 4.CBeToBble sIBJICHUS
bu6muoreka [JOK
4.1 3aKOHBI PaCIPOCTPaHEHUs cBeTa | 8 3 1

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



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

3 bubnunoreka LIOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httns://m.edsoo.ru/7fA1a4a6
43 Pa3jio:kenue 0ejioro ceera B 3 1 5 bubnunoreka LIOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pazgen S.KBaHTOBBIC SIBJICHUSA
51 Hcnyckanue U norjionieHue 4 3 1 bubnuoreka [IOK
' CBETA aTOMOM https://m.edsoo.ru/7f41a4a6
5 bubnunoreka LIOK
5.2 7 2
Crpoenue aTommoro siipa https://m.edsoo.ru/7f41a4a6
5 bubnuoreka [{OK
5.3 A 7 1 1
FICPHBIC peakiiit https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 18
azned 6.IloBTopuTebHO-0000IAIOIINH MOLY 1B
[ToBTOpenue n 00obIICHNE 3
6.1 coJiepkaHus Kypca (pusuku 3a 7- 4 1 bubmorexa HOK
' P P https://m.edsoo.ru/7f41a4a6
9 knacc
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 102 4 29
I[MPOT'PAMME



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

YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
» dusuka, 7 xknacc/ [eppimkua A.B., O0IecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «31aTenbCTBO «DK3aMEH»
» ®usuka, § knace/ [epsimkun A.B., O011ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[PODAY»; AxunonepHoe o61ecTBo «3naTenscTBo
«IIpocsemienue»
» dusuka, 9 knacc/ [epeimkun A.B., I'ytHuk E.M., O61iecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEPHOE 00IIECTBO
«3narensctBo «IIpocBemenue»
METO/JIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJISA
7 KIIACC
1.Paboyas nporpamma.
2. IIporpamMMbl 0OcCHOBHOTO 00111er0 00pa3oBanus. Pusuka. 7 — 9 kiaccel
(aBToper:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK).
3. PabGouas nporpamma 1o ¢usuke. 7 kiacc/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B cOOTBETCTBUHU C BEHIOPAHHBIM YYEOHUKOM:
4. Ilepoiikun A.B. @usnka. 7 kjnace. Y4eOHUK 7151 00111e00pa3oBaTeIbHbIX
yupexaenuit . M.:lpoda. 2011
5. Jlykammk B.U. CoopHUK BOIIPOCOB U 3a11a4 no ¢usuke. 7-9 ki — M.:
[Tpoceemenne, 2010. —192c.
8 KJIIACC
1. PaGouast mporpamma. @usnka. 7 — 9xiacchl: yueOHO-METOIUIECKOTO
nocobus /coct. TuxonosaE.H. — 2-e uza.,crepeornm. —M.: JIpoda,2013. —
398,(2)
2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. @usuka. 7 — 9 Kiaccel
(aBTopbr: A.B.Ilepoikun, H.B. ®unonosuy, E.M. I'yTHUK).
3. PabGouas mporpamma 1o ¢usuke. 7 kiacc/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B cOOTBETCTBUU C BEIOPAHHBIM YUSOHUKOM:
4. Tleppimikun A.B. @usnka. 7 kinacc. Y4eOHUK 171 00111€00pa30BaTeIbHBIX
yupexaenuii . M.:[lpoda. 2011
5. Jlykamuk B.U. COopHUK BOITPOCOB U 3a11a4 no pusuke. 7-9 ki1. — M.:
[Tpocsemienne, 2010. —192c.
6. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEINBHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.
7. Acraxoa T.B. ®usuka. 7 knacc. JJabopatopubie paboTsl. KoHTpOIBHBIE



3aganus. —Caparos:Jlunei, 2014.

8. «KoHTponbpHO-U3MepuTeNbHbIe MaTepuaibl. dusnka. 7 kinacc/Coct. H.H.
3opuH. — 2-¢ u3a.,nmepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-MeToanueckoe nocodue/ A.E.
Maposn.- M.: Jlpoda, 2011.- 123c.:

10.A.B. ITeprrmmkua ®uszuka-8xi 2017 M. JIpoda

11.H.B. ®unonosuu Metoauueckoe nocodue 2015 M. dpoda

12.A.E. Mapon, E.A. Mapon CaMocToATENbHbIE U KOHTPOJIbHBIE PAa0OTHI-8
kiacc 2017 M. Hpoda

13.B.B. lllaxmatoBa ,O.P. Illedep Auarnoctuueckue padotsl -8 kiacc 2016
M. Ipoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii Coopuark Borpocos u 3aiau
2015 M. Ipoda

9 KIIACC

1. PaGouast nporpamma. @uznka. 7 — 9kiacchl: yueOHO-METOJUIECKOTO
noco6ust /coct.TuxonoaE.H. — 2-e uza.,crepeorun. —M.: JIpoda,2013. —
398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. @uzuka. 7 — 9 Kiaccel
(aBTopbr:A.B.Ileppiuikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma o ¢pusuke. 7 kinacc/ Cocrt. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. Tleporimikun A.B. @usnka. 7 kinacc. Y4eOHUK 11 00111€00pa30BaTeIbHBIX
yupexaenuit . M.:[Ipoda. 2011

5. Jlykammk B.U. CoopHUK BOMIPOCOB U 3a11a4 1o pusuke. 7-9 ki — M.:
IIpocsemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEIBHBIE U
KOHTpPOJIbHBIE paboThl. —5-€ u3nanue,- M.MJIEKCA, 2013.

7. Acraxoa T.B. ®usuka. 7 knacc. JJabopatopubie padoTsl. KoHTpOIBHBIE
3ananus. —Capatos:Jlureii, 2014.

8. «KonTponpHO-u3Mepurtenbubie Mmatepuanbl. Gusmuka. 7 knace/Coct. H.U.
3opuH. — 2-¢ u3A.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®uzuka. 7 kiacc: yueoOHo-meToandeckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

KoHTponbHbIE 1 caMOCTOATEIbHBIC Pa0OTHI IO (hu3HKe. 9 Kacc: K y4eOHUKY
A.B. Ileppiikuna, E.M. I'ytHuk «®uzuka 9 kiace» / O.W. I'pomuesa. — M.
N3narenscTBO «OK3amen», 2014.

Tectol no ¢usuke. 9 knace: k yueOnuky A.B. [leppikuna, E.M. I'yTHuk



«Pusuka

9 knaccy / O.W. I'pomiieBa. — M.: M3znarensctBo «OK3amen», 2010.

®dusuka. 9 knacc. TemaTuueckue TeCTOBBIC 3aaHus sl MOATOTOBKH K [TUA. /
aBT.- cocT.: M.B. Boitnenko, O.H. Mupomkuna. — AApocnasis: OO0
«Axkanemus pazButus», 2014.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI
CETHU UHTEPHET
7 KITIACC

1. bubnuoteka — Bc€ mo npeamety «Pusuka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BugeoonsITel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Eaunas xomekius nudpoBbix 00pa3oBaTeIbHbIX PeECypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

4. VlnTepecHble MaTepHalIbl K ypoKaM (PU3UKH 110 TEMaM; TECThI 110 TEMaM;
HarJsIHbIe TocoOus K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru
5. lludpossie 0Opa3oBaTenabHbIEe pecypcehbl. — Pexum nocryna:
http://www.openclass.ru

6. DJIeKTpOHHBIE YUYEOHHUKH 10 Pu3uKe. — Pexxum gocrymna:

http://www fizika.ru

8 KJIIACC

1. bubnmuoTteka — Bc€ mo npeamety «duzuka». — Pexxum nocrtymna:
http://www.proshkolu.ru

2. BuzeoonsITel Ha ypokax. — Pexxum noctyna: http:/fizika-class.narod.ru

3. Equnas xomnekius iudpoBeix 00pa3oBaTeIbHbIX PeCypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

4. IntepecHble MaTepualibl K ypokaM (PU3MKHU TIO TeMaM; TeCThI IO TEMaM;
HarJIsIHBIC TTocoOus K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru
5. Hudpossie oOpazoBaTeabHbIe pecypchl. — PesxxuM nocryma:
http://www.openclass.ru

6. DIeKTpOHHBIE YUeOHHUKH TI0 Pusuke. — Pexxum nocryma:
http://www.fizika.ru

9 KITACC

1. BuzneoonsiTel Ha ypokax. — Pexxum noctyma: http://fizika-class.narod.ru

2. Enunas komiekus nudpoBbiX 00pa3oBaTeNbHbIX PECYpCcoB. — Pexxum
nocryma: http://school- collection.edu.ru

3. NHTepecHbie MaTepuaibl K ypokaM (HU3UKU MO TEMaM; TECTHI IO TeMaM;
HarIsIHbIe TocoOus K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru



4. Hudpossie 0Opa3oBaTeNbHbIC pecypchl. — Pexxum mocTyma:
http://www.openclass.ru

5. DnexTpoHHBIE yUeOHUKH 0 (pusuke. — Pexum nocryna:
http://www.fizika.ru

6.lucrannmonHas mkoa Ne368 http://moodle.dist-368.ru/ OTkpeITHIi KiTacc.
CereBoe oOpaszoBarenbHOe coodtecTBo. http://www.openclass.ru/node/109715
7. Enunas kotekuus nudpoBbIX 00pa3oBaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIA IEHTP HHHOPMAIIMOHHO-00pa30BaTEILHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Unrepuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 ceHTsAOps» MaTepuabl O (PU3UKE.
http://archive.lseptember.ru/fiz

11. Auumanuu ¢pusndeckux oobekToB. http://physics.nad.ru/

12. )Kusas ¢pusuka: odyyaroras nporpamma. http://www.int-
edu.ru/soft/fiz.ntml

13. ®usuxka.ru. http://www.fizika.r
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