


INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3uKe Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs COCTaBJICHA HAa OCHOBE
MOJIOKEHUH U TpeOOBAHUHU K pe3ylibTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pazoBaTeIbHOM
nporpammsl, ipeactaBieHHbx B PI'OC OO0, a takxke ¢ yuétoMm deaepaibHONl pabodeit mporpaMmMbl
BocniuTanus U Konnenuuu npenogaBanus yueOnoro npeamera «dusmkay.

Copepxanue mporpaMMbl Mo (u3uke HampaBiIeHO Ha (POpMHpPOBAHHE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYAIOUIMXCS W OpraHu3aluio M3ydeHHs (U3MKM Ha JEATEIBHOCTHOH ocHOBe. B
nporpamMMe 1o (hu3MKe YYUTBHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO MpeaMeTa B peaju3aliy TpeOOBaHUM
®OI'OC OO0 k MmIaHUPYEeMbIM JIMYHOCTHBIM M METAIPEJIMETHBIM pe3yJbTaTaM OOy4YeHHs, a TaKkKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4E€OHBIX MPEAMETOB Ha YpPOBHE OCHOBHOI'O OOIIETO
o0OpazoBaHusl.

[IporpamMa 1o (u3HMKEe yCTaHABIMBAET pacHpeieiieHne Yyd4eOHOro Marepuana Mo Tojam
oOydeHus (o Kjaccam), mpeiaraeT IpUMEpPHYIO MOCIeI0BATEIbHOCTh U3YUEHUs TeM, OCHOBAaHHYIO
Ha JIOTUKE Pa3BUTHUSA MIPEIMETHOTO COACPKAHUS U YUETE BO3PACTHBIX 0COOEHHOCTEH 00yUYarOInXCs.

[Tporpamma 1o ¢usuke pazpaboraHa ¢ HENbI0 OKa3aHHUsI METOIMYECKOW MOMOIIU YYHUTEIIO B
co37aHUU pabouel MPorpaMMBbl 110 Y4EOHOMY ITPEIMETY.

Ouznka SBISETCS CUCTEMOOOPa3yOIIMM JJisi €CTeCTBEHHO-HAyYHBIX YYEOHBIX MpPEIMETOB,
MOCKOJNIBKY (DM3MUECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIECCOB U SBIICHUH, H3y4aeMbIX XUMHEH,
Ouonorueli, actpoHomuedl W (usmueckor reorpadueii, BHOCHUT BKJAX B ECTECTBEHHO-HAYUHYIO
KapTUHY MUpA, IIPEIOCTABIIAET Hauboee sACHble 00pa3lbl IPUMEHEHUS HAyYHOTO METO/a MMO3HaHuS,
TO €CTh CII0Cc00a MOIy4eHUS JOCTOBEPHBIX 3HAHUI O MHpE.

OpHa U3 rNaBHBIX 33124 GU3NYECKOro 00pa3oBaHUs B CTPYKTYpe 0OILIEro o0pa3oBaHMsi COCTOUT
B (hOpMHUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH M UHTEpeca K HayKe y 00y4Jaromuxcsl.

W3yuenne ¢u3uku Ha 0a30BOM YpPOBHE NpPEIANOJaraeT  OBJAJCHHE  CIEIYIOLIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPaMOTHOCTb:

®HAYYHO OOBSCHSTH SIBJICHUS;

®OLIEHMBATh U TIOHUMAaTh OCOOEHHOCTH Hay4YHOT'O MCCIIEI0BAHUS;

® IHTEPIIPETUPOBATh JaHHbIE M HUCIIOJIb30BAaTh HAyYHBIE JOKA3aTeNIbCTBA JJI MOJTy4YEHUs
BBIBOJIOB.

[lenu wu3yyeHus ¢(U3MKM Ha YpPOBHE OCHOBHOTO 0OLIEro o0pa3oBaHMs OINpPENEICHbl B
Konuenmun mnpenoxaBanusi ydeOHoro mnpeamera «Pusmka» B 00pa30BaTENbHBIX OpraHU3alMiX
Poccuiickoit  ®dexepanum, peaqu3ylOIIMX OCHOBHBIE  0O0IIeoOpa3oBaTeIbHbIE  MPOTPAMMBEI,
yTBepxk1€HHOW pemenueM Komnernn MunucrepctBa mnpocsemenuss Poccuiickonn  ®enepanuun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).

Henu nzyvyenus pU3NKH:

® [IpHOOpETeHNE HMHTEpeca W CTPEeMJIEHUS OOy4aloIMXCs K HAyYHOMY H3YYEHHUIO MPUPOIbI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
epa3BUTHE MPEJACTABIEHUH O  HAydHOM  METOoJe TMO3HaHMA U (OpPMHpPOBAHHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

¢ hopMupOBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pPe3yJibTaTa U3y4e€HHUsI OCHOB CTPOCHUS MaTepHH
U GyHIaMEHTAbHBIX 3aKOHOB (DU3UKH;

e hopMupoBaHHE MPEACTABICHUNA O PONM (PUBMKM I PAa3BUTUS JAPYIMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHIA;



® Pa3BUTHE MPEJCTABICHUN O BO3MOXHBIX cepax Oyaymend mpodecCHoHaTbHON NeITeTbHOCTH,
CBSI3aHHOM C (PU3HKOM, MMOATOTOBKA K JaJIbHEHUIIIEMY OOYUYECHHIO B STOM HAIPaBJICHUH.
JlocTrxkeHne 3TUX 1eliell mporpaMMbl o (hU3MKE Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHUs
obecreunBaeTCs PeleHueM CIEAYIOMUX 3a1aY:
e IpUOOpPETeHNE 3HAHUN O JUCKPETHOM CTPOSHUM BEIIECTBA, O MEXaHWYCCKUX, TETUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
® IPUOOPETCHNE YMEHUW OMHCHIBATH M OOBSICHITH (PU3NYCCKUE SIBICHUS C HCIOIH30BAHUEM
MOJTy4YEHHBIX 3HAHUI;
® OCBOCHHE METOJIOB PEIICHUS MPOCTEUIINX PACUETHBIX 33]1a4 C MCIIOIH30BAHUEM (PU3UUYECKUX
MoJieJIei, TBOPUYECKUX U MPAKTUKO-OPHUEHTHPOBAHHBIX 33/1a4;
®pa3BUTHE YMEHWH HAONIO/aTh MPUPOIHBIC SBICHUS W BBIMONHITH OIBITHI, Ja0OpaTOpPHBIC
paboThl M OKCIIEPUMEHTaJbHbIE KCCIEAOBAHUS C HCIOJIB30BAHUEM H3MEPUTEIbHBIX
puOOPOB;
eocBOCHHE NPUEMOB paboTel ¢ uHGpopManuend (GUINYECKOTO COJEpKaHUs, BKIIOYAS
UH(OPMAIIMI0 O COBPEMEHHBIX JOCTIKEHUSAX (U3HUKH, aHAIU3 U KPUTHUYECKOE OLICHWBAHUE
uHpOpMaLNH;
®3HAaKOMCTBO cO cepamu mpodeCcCHOHATBHOU AESITENbHOCTH, CBA3AHHBIMU C (PU3UKOH, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU HA JJOCTMKEHUAX (DU3MUECKON HAYKH.
Ha wusyuenue ¢usuku (06a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIEr0 00pazoBaHUs
otBoauTCcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Henmento), B 8 kiacce — 68 yacoB (2 Jaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca (3 yaca B HEJIeIIO0).

[Ipennaraemelii B mporpamme 1o (Qu3MKe MepedeHb T1adopaTopHbIX pPabOT U OIMBITOB HOCHUT
PEKOMEHIaTeNbHBIN XapaKTep, yUYUTENb JIeJaeT BbIOOp MpoBeACHUS Ta00PATOPHBIX pabOT U OIBITOB C
y4€TOM HWHIAUBUAYAIBHBIX OCOOEHHOCTEH O0O0y4YaroIMXCsl, CHUCKAa 3KCIEPUMEHTANIbHBIX 3aJaHMi,
npeJiaraéMblX B paMKax OCHOBHOT'O IOCYAapCTBEHHOT0 3K3aMeHa 10 (U3HKe.



COJAEP)KAHUE OBYYEHUA
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Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, YIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbL. M3Mmepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoHas CUCTEMa €IUHUII.

Kak ¢u3uka m npyrue ecteCTBEHHBIE HayKH H3y4aroT MpHUpoAy. EcTecTBeHHO-HAy4HBIH
METOJl IO3HaHMs: HaOJIIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,

SKCIIEPUMEHT TIO0 TMPOBEPKE THUIOTE3, OOBICHEHHE HabmomaeMoro siBiaeHus. Omnucanue
(UBUYECKUX SBJICHUH C ITOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHunueckue, TeIUIOBbIC, IJIEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHATIOTOBBIM M IU(POBBIM
puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHne EHbI JSICHUS KA H3MEPHUTEIHLHOTO MTPHOOopA.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeEIa.

Omnpenenenue pasMepoB MajbIX TE.

W3mepenne teMiiepaTypbl NpH IIOMOIIM JKUAKOCTHOIO TEPMOMETpA U JaT4MKa
TeMIepaTypsbl.
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6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE THIOTE3bI: JAaTbHOCTh MOJIETA INApHKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA MTYCKA.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBHKCHHUS YacTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopaeiicTBue dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U TBEPIBIX
(KpuCTaITHYECKUX) Tel. B3auMOCBSA3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbix
COCTOSIHUSIX M MX aTOMHO-MOJICKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHhIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM HIIM OTTAJIKMBAHHUEM YaCTHIL

BEIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PAJIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO TPUTSKESHHSI.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBue Tell KAk NpPUYMHA W3MEHEHUSs
CKOpPOCTH JBW)KEHHs Tel. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTs BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cwia kak XxapakTepucTtuka B3aumojiedctBus Ten. Cuna ymnpyroctd u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHHe TAroTeHus W cuiia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBIEHHBIX IO
oaHoil mpsiMoi. PaBHozelcTByromas cuil. Cuna TpeHusi. TpeHue CKOJIbXEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.
N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Haburonenue siBjaeHUs] UHEPIUH.
HabGmonenre n3meHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJL.
CpaBHeHME Macc M0 B3aUMOJICHCTBUIO TEIL.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.
Jlabopamopnwvie padbomot u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO ABMKEHUS (LIAPHKA B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).
2. OmpeneneHue cpeaHell CKOPOCTH CKOJBKEHUsA OpycKa WM MIapHKa [0 HaKIOHHOU
MJIOCKOCTH.
3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.
4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (Aedopmanuu) MpyKUHBI OT
MPUIOKEHHOMN CHIIBI.
5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUS OT Beca Teja U
XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS qaBieHus. JlaBieHnue ra3a. 3aBUCUMOCTD
JaBJIeHUs Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMatnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
rnyounsl.  [mapocratmueckuit  mapamokc. CooOmaromuecs cocyasl. ['mapaBinueckue
MEXaHU3MBI.
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AtMmocdepa 3emnu u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emnu. Omwir Toppuyennu. M3mepenue atmochepHOro aBlieHHs. 3aBHUCHMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl i wu3MepeHus
aTMoc(epHOTo JaBICHHS.

JlelicTBHE XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS Ta3a OT TEMIIEPaTyphl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraroniecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBus aTMOC(HEpPHOTO JaBICHHUS.

SN .



3aBUCHMOCTh BBITAIKMBAIOIICH CHJIBI OT O00BbEMa MOTPYKEHHOW 4YacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WM IMOTPY>KEHHE Tell B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEéMa MOTPYKEHHON B KUAKOCTh
YacTH Telna.

OnpeneneHre BBITAJKUBAIONIEH CHIIbI, JCUCTBYIOIIEH HA TENO, IOrPYKEHHOE B
KUIKOCTbD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLICH CUIBL, JACUCTBYIOLICH Ha TEIO B
KHUAKOCTH, OT MacChl TeJIa.

OnbIThI, IEMOHCTPUPYIOLME 3aBUCUMOCTb BBITAJIKHUBAIOIIEH CUIIBI, AEUCTBYIOIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTrpyKEHHOHN B KUAKOCTb YacTU TeJla U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHE JIOAKM M OINpEAcIeHUE €€
Ipy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIiHOCTB. JHeprusi.
Mexanunueckast pabota. MOIIHOCTb.
[IpocTtble MexaHM3MBI: pblUar, OJIOK, HaKJIOHHas IUIOCKOCTb. [IpaBuiio paBHOBecHUs

pbliara.

HpI/IMCHCHHC I[IpaBujila paBHOBECHUA pbIdyara K 6J'IOKy. «3010TOC IIpaBUJIO» MCXAaHHKH.

KIIJ mpocTsix Mexanu3MoB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. KuHetmueckas W noTeHIManbHas dHeprus. [IpespaieHue
OJIHOTO BH/Ia MEXaHUUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepsl NpOCTHIX MEXAaHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Omnpenenenue pa®OTHl CHJIBI TpPEHUS NpPU PaBHOMEPHOM JBIKEHMM Tejaa IO
TOPU30HTAIBHOM TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHMS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pasnea 6. TemioBbie ABJICHUS.
OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO--KMHETHUYECKOW TEOpUHU CTPOEHUS BellecTBa. Macca

U pasMm

Cppl aTOMOB U MOJICKYII. OHLITBI, MOATBCPIKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucramnudyeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPABIX TNl HA OCHOBE TIOJIOKEHUN
MOJIEKYJIIPHO--KUHETUYECKOM Teopuu. (CmauuMBaHWE M KanWwUIIpHbIE siBIeHUs. TeroBoe
pacIIMpeHne U CKaThe.

Temmeparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBM)KCHHUS YaCTHII.
Buytpennsst sHeprusi. CmocoObl W3MEHEHHsS BHYTPEHHEH »JHEpruu: Tervionepenada u
coBeplieHre paboThl. BUbl Teruionepenaun: TerionpoOBOAHOCTh, KOHBEKITUS, H3ITYYCHHUE.



KommuectBo Temnorel. YaenapHas TEIUIOEMKOCTH BEIECTBA. 1€INIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTrO OanaHca. [lmaBneHue u OTBepJeBaHUE KPUCTALTUYCCKHIX
BEIIECTB. YIenbHas Terwiora ruiaBieHus. [lapooOpa3oBanwe W KoHJeHcamws. lcnapeHue.
Kunenue. YnenpHas Teruiora mnapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATyphl KHIICHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermoBbie
JIBUTATEIH ¥ 3aI[UTa OKPY>KAIOIIEH CpeIbl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABHKEHUS.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepPaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
. Habmronenne kunenus.
. Habnronenue nocTossHCTBa TEMIEpaTyphl MIPHU TUIABJICHUH.
13. Mopenu TEIIOBRIX ABUTATENEN.
Jlabopamopuvie padomol u onvimel.
OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TPUTSKECHMUSL.
OnbITHI O BhIpAIIMBaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

©CooNORAELDE
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OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACIIMPEHHs ra30B, KHUJIKOCTEN U TBEPBIX TEI.
Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINpUIIA.

OneIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka ruMOTE3bl JHMHEHHONM 3aBUCHUMOCTHU JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TEMIIEPATYPHI.
7. HaOmroneHue u3MeHEHHs] BHYTPEHHEH AHEPruu Tejla B pe3yibTaTe TeIsIonepeaadu u
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METATMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETNIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIAXKHOCTH BO3/yXa.
13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbIA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA.
Onexrpuzanus Ten. J[Ba poja 2JIEKTpUYECKUX 3apsioB. B3zauMmonelicTBue 3apsyKEHHBIX
tesn. 3akoH KyroHa (3aBUCHMMOCTb CHJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TN OT BEJIMYMHBI
3apsII0B U PACCTOSHUS MEXKAY TEIaMH).



DnekTpuueckoe noje. Hanpssk€HHOCTh 3iiekTpuyeckoro mnosd. [IpuHiun cynepno3uiuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYHIECTBOBAHMS DJIJIEKTPUUECKOro TOKa. McTOUYHMKHM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuiia Toka. OleKTpuuecKoe HampsbkeHue. ColnpoTHBIEHUE
MIPOBOJIHUKA. Y IEJIbHOE CONPOTUBIEHUE BelecTBa. 3akoH Owma i ydacTka LEIu.
[TocnenoBarenbHOE U MapajlIeNbHOE COEUHEHUE TPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOrO TOKa. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U TIOTPeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[locTostHHble MarHuThl. B3amMopeilcTBUE NOCTOSHHBIX MArHUTOB. MarHutHoe moJe.
MarunuTtHOoe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 KU3HU Ha 3emiie. OnbiT Dpcerena. MarnutHoe mose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOTO TOKa. lcnosb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa NeKTpUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3apsHKEHHBIX TEIlL.
YCTpOKCTBO U IEMCTBUE DIIEKTPOCKOIIA.
OneKTpocTaTU4eCcKast UHIYKIIHS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIefiCTBHS DIIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3MepeHue 31eKTpUYeCcKOro HanpsKeHUs] BOIbTMETPOM.
. Peoctat u marazuH COnpOTHBIIECHUM.
. B3aumopeiicTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH pa3/I€IeHUs ITOJIFOCOB MarHUTA.
. MonenupoBaHrie MarHUTHBIX [TOJIENH TOCTOSSHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe nosie Toka. DJIeKTPOMarHur.
. JlelicTBMe MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DIEeKTpOoABUTaTEIh OCTOSIHHOTO TOKA.
. UccnenoBanue sBIeHUS 3JIEKTPOMArHUTHON MHAYKIIHU.
. OnpiTel Dapanes.
. 3aBUCUMOCTb HaIlpaBJIEHHs MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHUS.
. DIIEKTPOreHePATOP MOCTOSHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

HccnenoBaHue 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  3JEKTPHUYECKOrO  COMPOTHUBIICHUS
MIPOBOJIHUKA OT €r0 JIMHBI, IJIOIIA U MONEPEYHOT0 CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOKEHUS HANPSOKEHUH TpU TOCIEAOBATEIHHOM COCIMHEHUU
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JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CHIIbI TOKA MPH NMapauIeIbHOM COCIUHEHUN PE3UCTOPOB.
10. OnpenencnHrie pabOTHI AMEKTPUISCKOTO TOKA, HAYIIETO Yepe3 PE3UCTop.
11. OmnpeneneHuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCHUMOCTU CHJIBI TOKA, MJIYLIETO Yepe3 JaMIIOUKY, OT HaIpPSKEHUS
Ha HEW.
13. Onpenenenue KI1J[ narpesarens.
14. VccnenoBanre MarHUTHOTO B3aMMOCHUCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HUX OOBEIUHEHHUU U
paszeneHuu.
16. MccnenoBanue ACUCTBUS IEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.
17. OnbITH, AEMOHCTPUPYIOLIHE 3aBUCUMOCTD CHIIBI B3aMMOACHUCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJIEHUs TOKA B KaTYyILKE.
18. M3yuenue aelcTBUS MAarHUTHOTO IOJISt HA IPOBOIHHUK C TOKOM.
19. KorcTpynpoBaHue 1 H3y4eHue paboThl SJIEKTPOIBUTATEIS.
20. Uzmepenne KI1J] anexkTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJIeHUs.

Mexannueckoe nukeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoIMHENHOEe ABMXKeHHE. HepaBHOMepHOe
NpsMOJIMHEHOE JBH>KeHHME. CpelHssi U MIHOBEHHAas CKOPOCTh Tela IPH HEPABHOMEPHOM
JBUKECHHH.

Yckopenue. PaBHoyckopeHHOE TIpsIMOTHHEHHOE ABMkeHne. CBoOoaHOoe mageHne. OnbIThI
[Nanunes.

PaBHOMepHOE aBMXEHHE MO OKPYXXHOCTH. [lepruoa m yactora oOpamenus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiil 3akoH HeroToHa. Bropoit 3akon Herorona. Tperuit 3akoH Herotona. IlpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUS, CHiia TPEHHUS
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHUs. YCKOpPEHHE CBOOOIHOIO MaJeHUs.
JBuxenne 1uianer Bokpyr Comnnna. IlepBas kocmuueckas ckopocTs. Heecomocts u
HePErpy3KH.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO TeIa
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTH.

Nmnynec Tena. M3meHenne umnysnbca. MMmynbe cunbl. 3aKOH COXpaHEHUs HUMITyJbCa.
PeakTuBHOE nBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTh. PaboTa cui TsbKecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTCHHI/IaJ'IBHaH OHEprusa TCja, IMOAHATOrO Hald IMOBEPXHOCTHIO 3CEMIIM.

ITorenumanpHas 3Heprus cxxaroi npyxxuHsl. Kunertndeckas sHeprus. Teopema 0 KHHETHUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE TMyTeW W TPACKTOPHUU ABMKEHHS OJHOTO M TOTO XK€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS NPSAMOIUHEHHOTO IBUXKEHUSI.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 110 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, TPOUCXOIAINX B cucTeMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOuHeTa (PU3HUKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HErO CUJIBL.

8. Habmronenue paBeHCTBA CHII TIPU B3aUMOJCHCTBUU TEJ.

9. H3meneHwue Beca Tena Ipu yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya umnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus SHEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aHMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbca IpHU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHnue MeXaHUYECKON SHEPTHH MTPH JBMXKEHUH TEJIa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyupoBaHME TpakTa A pa3roHa M JalbHEHIIEro paBHOMEPHOIO JBMXKEHUS
IIapUKA WK TEJIEKKH.

2. OmnpeneneHne CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WIIM JBHKCHHS INapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Telda NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKJIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTH ITYTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PAaBHOYCKOPEHHOM [JBM)KEHUH 0e€3 HauyalbHOM
CKOPOCTM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
MIPOMEXKYTKH BPEMEHH OJMHAKOBBI.

6. HccrmemoBaHue 3aBHCHMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHIBI HOPMAaJIbHOTO
JIaBJICHMSL.

7. Omnpenenenue Kod3PpPUIUEHTA TPEHUS CKOIBKEHHS.

8. OmnpeneneHue KECTKOCTU NPYKUHBIL.



9. Ompenenenue pabOThl CHJIBI TPEHHs MPU PABHOMEPHOM JBIJKEHUU TeNa IO
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YOPYrOCTH HpU HOABEME Tpy3a C HCIOIH30BAHHUEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3nesn 9. Mexannveckue Koj1e0aHUsI M BOJIHBI.

KonebarenbHoe nmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEpPHOA, 4acToTa,
ammuntyna. MaTtematuueckuid W TPYXKUHHBIA MasTHUKU. [IpeBpamienue »sHepruu npu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxatomue kojeOaHus. Beinyxaennsle kojeOanus. Pezonanc. MexaHuyeckre BOJHBI.
CBolicTBa MexaHn4eckux BoJH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOIHBI U CKOPOCTb
e€ pacipocTpaHeHus. MexaHndyeckue BOJHBI B TBEPIOM TeJle, CEHCMUYECKUE BOJHBL.

3Byk. ['poMKOCTbH 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

Habmonenune xonebanuil Ten noJ 1eHCTBUEM CHIIBI TSDKECTH U CUJIbI YIIPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.

Habmtoienue BeIHYXIEHHBIX KOJIeOaHHUI U pe30HaHca.

Pacrnipoctpanenue npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENHN).

Habumroienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopnwsie pabomot u onvimeol.

1. Ompenenenue yacToThl U EpUOAA KOJECOAHUNH MAaTEMAaTUUECKOTO MasiTHUKA.

2. OmnpezneneHue 4YacTOTHI U TIEpHOJIa KOJIeOaHHH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOa KojJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUTMHBI HUTH.
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4. VccnenoBaHue 3aBUCHMOCTH INepHoja KojeOaHUM MPYKUHHOTO MasTHUKA OT Macchl
rpysa.
5. IIpoBepka HE3aBUCMMOCTH IMepHOAA KoleOaHWH Tpy3a, MOABEIIEHHOIO K HHUTH, OT
Macchl rpysa.
6. OnbITel, JOEMOHCTPUPYIOIIME 33aBHCUMOCTh TMEpUoia KOJEOaHWH MPYKHHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH NMPY>KUHBI.
7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJIeHHUS.
Pa3nes 10. Di1eKTPOMArHUTHOE 110J1€ M 3JICKTPOMATHUTHbBIC BOJIHBI.
ONEeKTpOMarHUTHOE TMoJie. DJEKTPOMarHuTHble BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BouH. lIkana 31eKkTpoMarHuTHBIX BOJH. Mcronb30BaHUe 3J€KTPOMAarHUTHBIX BOJIH AJISE COTOBOM
CBSI3H.
DneKkTpoMarHuTHas mpupoaa ceera. CKkopocTh cBeTa. BolHOBBIE cBOCTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BomHoBBIE CBOICTBa CBETA.
Jlabopamopuvie pabomul u onvimel.
1. U3yyeHue CBONCTB 3J€KTPOMAarHUTHBIX BOJH C MOMOUIbI0 MOOUIBHOTO TenedoHa.
Pa3zpnen 11. CBeroBbIe siBICHHS.
JlyueBas mognenb cera. Mcrounuku cera. [IpsMonnHElHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpakenue cera. [Inockoe 3epkano. 3aKoH OTpakeHHUs CBETA.



[Ipenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTPAKEHUE CBETA.
Hcnoap3oBaHue MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOIAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oroamnmapara, MUKPOCKONA U
Teneckona. ['a3 kak ontuyeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Pasnosxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CriojkeHne CeKTPalbHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.
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[IpsiMonuHEITHOE pacpOCTpaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tomryuenue n300pakeHUid B TUIOCKOM, BOTHYTOM M BBITTYKIJIOM 3€pKaJiax.
IIpenomienue ceera.

ONTUYECKUN CBETOBO/I.

Xox nydeil B cobuparolieii 1uH3e.

Xoq JIydeil B paccenBarolen JUH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpunuun neiictBust GporoanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Mogens riasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o oab

HccnenoBanue 3aBUCHMOCTH YTJIa OTPAKEHHSI CBETOBOT'O JIy4a OT yIJjia MaieHHS.
N3ydenue xapakTepuCTHK N300paXeHHUs IIpeMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yIUIa NIPEJIOMIICHHS CBETOBOTO JIyda OT yIJIa MaJeHUs Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenne n3o00paxeHnit C MOMOIIBIO COOMPAOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMPAIOIIEH JINH3HI.
OmnBITHI 110 PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NpPU MX HAOIIONEHUHM Yepe3 I[BETOBbIC
(GUIBTPBHIL.

Pa3nen 12. KBanTtoBble siBJIeHUS.

Omnertel Pesepdopna u manerapuas mojaens aroma. Mogaens aroma bopa. Mcnyckanue n
MOTJIoNIeHHe cBeTa aToMOM. KBaHThI. JIuHeluaThie CIIEKTPHI.

PagnoaktuBHOCTE. Anbda-, Oeta- u Tramma-usznydeHus. CTpoeHHE aTOMHOIO sijpa.
Hyknonnass momens aromHoro sigapa. HM3otomsl. PaanoaktuBHble mpeBpamenus. Ilepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SAnepHble peakyy. 3aKOHbI COXPaHEHMs 3apsI0BOIO U MAaCCOBOI'O YHUCEI. DHEPIHUs CBA3H
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a W aeneHus suep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. /[ecTBHS paguOAKTUBHBIX U3IyYEHUN HA )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.
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CreKTpbl U3JIy4€HUs U TOTJIOIIEHNUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnekTp Bogopoaa.

Habmonenue TpekoB B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYUESHUH.

Perucrpanus usny4eHus NpUpOAHBIX MUHEPAJIOB U MPOAYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3TY4EHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YacCTHIBI [0 TOPMO3HOMY MyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA ~ MOAYJIb TpPEAHA3HAYeH I CUCTeMaTH3allMh |
0000111eHUS TPEIMETHOTO COICPIKAHMSI U OIBITA I€ATEIbHOCTH, IPUOOPETEHHOTO MTPH U3YUYECHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUIMXCsl, BHIOPABIINX 3TOT Y4eOHBINA MPEaAMET.

[lpy wW3yYeHUH [AHHOTO MOJYJS PEAIM3YIOTCS UM CHCTEMAaTHU3MPYIOTCS  BUJBI
NESTENIbHOCTH, Ha OCHOBE KOTOpBIX oOecreuuBaeTcs JOCTHIKEHHE TMPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (HOPMUPYETCS E€CTECTBEHHOHAYYHAs
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOAOB HCCIEIOBAaHMS SIBICHHNA MPUPOIBl M TEXHHKH,
OBJIQJICHUE YMEHHSIMHU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS TIOJyYeHHBIC 3HAHMA,
peliaTh 3a7a4u, B TOM YHCIIe KaYeCTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBINA XapakTep JaHHOTO pa3felia peann3yercs 3a CYET TOoro,
YTO 00YJaroNIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBSICHATH (DU3MUYECKHE SBIICHHS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

MCIIOJIb30BaTh HAayUHbIE METOJbI HCCIEAOBaHUS (PU3NUYECKUX SBICHHUM, B TOM YHCIE Ui
NPOBEPKH THITOTE3 U TOIYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBBI Hamboyiee BAXKHBIX IOCTIDKEHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMmep, MPAaKTHUYECKOrO HCHOJIb30BaHUS PA3IMUHBIX HCTOYHHKOB SHEPrMM Ha OCHOBE
3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX MU3BECTHBIX BUIOB SHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE TIMYHOCTHBIX, MCTAIIPECAMETHBIX U IIPEAMETHBIX O6paSOBaTeJ'II>HBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHUSL:

- MIPOSIBJICHUE MHTEPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hru3nyYecKoi
HayKW;

- IEHHOCTHOE OTHOIICHHUE K IOCTHKEHUSM POCCUHCKUX YUEHBIX--(DU3UKOB,;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KICHUHU OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM TOCTHKCHUN (PU3UKH;

- OCO3HaHHE BaKHOCTH MOPaIbHO--3TUUECKUX MPUHITUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOro BOCIIUTAHMS:

- BOCIPHSITHE ICTETHMUECKUX KadyecTB (PM3MUECKON HAayKu: €€ TapMOHUYHOI'O MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1EeHHOCTH HAYYHOI'0 MO3HAHHUA:

- OCO3HaHWE IICHHOCTH (M3NYECKON HAayKHM KaK MOIIHOTO MHCTPYMEHTa TO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIeH COCTABISIONIEH KYIbTYpPHI;

- pa3BUTHE HAYYHOU JHO003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON eI TeNbHOCTH;

5) popmupoBanus KyJbTYpPbI 310POBbs 1 SMOLHMOHAJIBHOI0 0J1arONOJTyYH:

- OCO3HaHUE LEHHOCTH Oe30macHoro obpas3a *KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTU TMpaBWJI O€30MacHOr0 TMOBEACHHMS Ha TpaHCIOpPTE, Ha JOpOrax, c
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- cOpMUPOBAHHOCTh HaBbIKa perekcuu, MPU3HAHUE CBOETO MpaBa Ha OIMMOKY M TaKOTO
e IpaBa y Apyroro 4enoBeka;

6) TpyaoBOro BOCIIUTAHUS:

- aKTHBHOE Y4acTHe B PEHICHWW MPAKTUYECKHUX 33134 (B paMKaxX CeMbH, 00pa3oBaTeIbHOMN
OpraHM3allfii, TOopoJa, Kpas) TEXHOJOTHYECKOW W COIMAIbHOW HAIMpPaBIEHHOCTH,
TpeOYIOIMX B TOM YHCIIe U (PU3UIECKUX 3HAHUIA,

- HHTEpeC K MPaKTHUECKOMY U3Y4EHUI0 podeccui, CBI3aHHbIX C (PU3MKOMH;

7) 3K0JIOrH4eCKOro BOCIIUTAHMS:

- OpHWEHTAalMs Ha TNPUMEHEHHE (GU3NYECKUX 3HAHWWA JUIs pPEHIeHUs 3agad B OO0JIACTH
OKpYKarollel cpenbl, MIAHUPOBAHUS MOCTYIMKOB W OIICHKH MX BO3MOXHBIX TOCIIEICTBUN
JUISL OKpY>KaroIien cpebl;

- OCO3HaHUe INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTel UX peleHus;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHON CpPeabI:

- TOTPeOHOCTh BO B3aMMOJCHCTBHHM TPH BBITOJHEHHH WCCIEAOBAaHUA H TPOEKTOB
(bu3MUeCcKOil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

- TTOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUIECKYIO IeATEIbHOCTD;

- ToTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUHM, B TOM 4Hcie (HOPMYIUPOBATh HJEH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMITIETEHTHOCTEH B 00J1aCTH (hDU3UKH;



® - [IJJAHWPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHMIA;

® - CTpeMJICHHE aHAJIM3UPOBATH U BBIABISATH B3AUMOCBS3U MPHUPOJIBI, OOIIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

® - OLEHKA CBOMX JCUCTBUU C Y4YETOM BIMSAHHUSA HA OKPYXKAIOLIYK Cpeny, BO3MOKHBIX
r7100aJIbHBIX MOCJIEICTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTampeAMeTHble pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHbIC JEHUCTBHUS, KOMMYHUKATHBHBIE
YHUBEpCaJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:
® BEISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHBIC IPU3HAKA O0BEKTOB (SIBIICHUH);
® YCTAHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCU(UKAIMH, OCHOBAHUS I 000OIIECHUS U
CpaBHEHHS;
® BEISIBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHMSI B pacCMaTpUBaeMbIX (akTaX, JAHHBIX U
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;
® BEISIBJIATh NTPUYMHHO--CIICZICTBEHHBIC CBSI3W TMPH W3YYEHUH (PHU3UYECKUX SIBICHUA W
IPOILIECCOB, JIeNaTh BBIBOJBI C HCIOJIb30BAHUEM JIEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTATh TMIIOTE3bI O B3aUMOCBA3SX (PU3NUYECKUX BEJTUYUH;
® CaMOCTOSITENIBHO BBHIOMpATh CIOCO0 pelieHusl ydeOHoM (r3nueckoi 3agaun (CpaBHEHHE
HECKOJIbKMX BapMaHTOB pEILIeHMs, BbIOOp Hambosiee MNOAXOASIEro ¢ Yy4€ToM
CaMOCTOSITENIHO BBIICIICHHBIX KPUTEPUERB).
Ba3oBble nccienoBaTebcKue eiiCTBUS:
® ICTIOJIH30BATh BOIIPOCHI KaK UCCIIEA0BATEILCKUN HHCTPYMEHT TIO3HAHUS;
® [IPOBOJIUTH IO CAaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN (U3NUECKuit
HKCTIEPUMEHT, HEOOJIBIIIOE NCCIIE0BAaHNE (DU3MUECKOTO SBICHUS;
® OIICHMBAaTh Ha NPUMEHMMOCTb M JIOCTOBEPHOCTh HMH(OpMAIUIO, MOJYYEHHYI0 B XOJI€
UCCIIEIOBaHHS WIIH YKCTIEPUMEHTA;
® CAaMOCTOSITEIEHO (JOPMYITHPOBATH 00OOIIEHHUS ¥ BBIBOBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO
HaOJIIOICHUS, OTIBITA, NCCIICOBAHNS,
® [I[POrHO3UPOBATh BO3MOXKHOE JANIbHEHINee pa3BUTHE (U3UUECKUX IPOIECCOB, a TAKKE
BBIJIBUTATH TIPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.
Pabora ¢ nnopmanmeii:
® IPUMEHSATh PAa3IMYHBIE METOJBI, MHCTPYMEHTHI M 3alpochl TP TOWCKE U OTOOpe
UH(OPMALIUU WU TAHHBIX C YYETOM IpeIoKeHHON yueOHoM (hru3nyeckoi 3a1a4u;
® AHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATh WHGPOPMALUIO PA3TUUYHBIX
BUJIOB U (pOPM IPECTaBICHHUS;
® CAaMOCTOSITEJIBHO BBIOMpATh ONTHUMAJbHYIO (hopMy mpejacTaBieHuss WHPOpPMALUU U
WITIOCTPUPOBATh pEIIaeMble 3aJlaud HECIOKHBIMM CXEMaMH, JuarpaMMaMu, HHOH
rpaduKol U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

®B Xx0J¢ OOCYXIEHMs y4yeOHOTO Marepuaja, pe3ylbTaToB JabopaTOpHBIX paboOT u
MPOEKTOB 337aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAaeMOW TEMbl M BBICKA3bIBAThH HJICH,
HaIlCJICHHBIC HA PEIlICHUE 3a/1a4U U MOIep >KaHue OJIar0XKellaTeTbHOCTH OOIICHNUS,

® COIIOCTABJISATh CBOM CYXACHUS C CYXKJACHHSAMU JPYIMX Y4YaCTHHUKOB JIMAJiora,
00Hapy>XHBATh Pa3IUUHe U CXOACTBO MMO3UIIHIM;

® BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

e MyOJIMYHO  TPEJCTABIATH  PE3YJNbTaThl  BBINIOJIHEHHOTO  (DM3WYECKOrO  OMbITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TIPOCKTA);

® IOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIMBHIYAJILHON pabOThI TIpH
peLIeHNH KOHKPETHON (PU3UIECKOM MPpoOIeMBbI;

® IPUHUMATh II€JIM COBMECTHOW JIE€SITEIBHOCTH, OPraHU30BbIBATH JACHUCTBUS 1O €€
JOCTHXKCHHIO: PACIIPEACIISITh PO, 00CYXKIaTh MPOIECChl U PE3YIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

® BHINOJIHATH CBOIO YacTh palOThl, JIOCTUTas KAueCTBEHHOTO pe3ysibTaTa IO CBOEMY
HaIlpaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C APYTMMH YJIEHAMU KOMaH/bI;

® OIICHMBATh KA4e€CTBO CBOETO BKJIAJa B OOILIUI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITETLHO
c(hOpMYyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranmu3anus:

® BBISIBJIATH NPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOLUIUX AJIS peleHHs
(bu3nUecKux 3HaHUMH;

® OPUEHTHUPOBATHCS B PA3MUYHBIX MOJXOAAaX MNPHUHATHUS pelleHUH (MHIAMBUAYaAJIBHOE,
IPUHSITHE PELLIEHUs B TPYIIIE, IPUHATUE PELICHUH IPYIIOoN);

© CAMOCTOSITEJIBHO COCTaBIIATh QJITOPUTM pelleHus (u3nyeckod 3ajauyd WM IUIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMeHTHPOBAaTh Mpe/araéMble BApUaHThI PELICHUI;

e Jie7IaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJVIEKT:

® 1aBaTh a/ICKBaTHYIO OIIEHKY CUTYallUH U IpeuiaraTh IJiaH e€ N3MEHEHNUS;

© O0BSICHATD NMPUUYUHBI JOCTHXKEHUS (HEJOCTHKEHHs) pe3yIbTaToOB JAEATEIbHOCTH, 1aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

® BHOCUTH KOPPEKTHBBI B JEATEIbHOCTh (B TOM YHMCIE B XOJ BBIOJHEHUS (PU3NYECKOTO
UCCJIEIOBaHMUSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

® OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LUEIH U YCIOBUAIM;

® CTaBUTH ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCHUU Ha HAYYHYIO
TE€My, IOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

eIpU3HaBaTh CBOE MpaBO Ha OMMOKY MpU pelmeHurn (U3NUeCKUx 3a7ad WIH B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE 5K€ IIPaBO APYTOro.

MNPEJIMETHBIE PE3YJIBTATHBI



K xonmy oOyueHust B 7 Kjacce MpeIMETHBIC Pe3yiIbTaThl HA 0a30BOM ypPOBHE JIOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® ICTIOJIb30BAaTh  TOHATHA: (U3WYECKHE W XUMHUYECKHE SIBJICHHS, HAOJIOJICHHE,
HKCIEPUMEHT, MOJENb, TUIOTE3a, CAMHULBI (PU3MUYECKHX BEIWYHMH, aTOM, MOJIEKYIIa,
arperaTHpIC COCTOSHUS BelecTBa (TBEPIOE, )KHIKOE, ra3000pa3Hoe), MEXaHUYECKOE
NBW)KEHUE  (pPaBHOMEPHOE, HEpPaBHOMEPHOE,  MPSMOJMHEWHOE),  TPACKTOPHS,
paBHOAEWCTBYIOImast cuia, aedopmarnus (ynpyrasi, IUIACTHYECKasi), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

e pa3nuyath sBICHUS (IU(Qy3us, TEIIOBOE NBHUKCHUE YACTUIL[ BEIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBUE Tell, paBHOBECHE
TBEPIBIX TEJN C 3aKPEIUIEHHOH OChIO BpAICHHS, Iepelrava JaBICHUS TBEPIBIMU
TEJIaMU, KUAKOCTSIMH M Tra3aMH, aTMOC(HEPHOE JaBJICHUE, IJIABAaHKUE Tell, IPEBPAICHUS
MEXaHUYECKOW YHEPTIHH) 110 OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

® pacro3HaBaTh NPOSBICHUE WM3YUYEHHBIX (DM3MYECKHUX SIBICHHH B OKPYXAIOIIEM MHUpE, B
TOM 4YHcie (pu3MuecKue SBICHHS B IMPHPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMUA
CKOpPOCTSIMH B JKMBOH W HEXHBOW NPHUPOJE, NCHCTBUE CHIIBI TPEHUS B NPUPOAC U
TEXHUKE, BJIMSHUE aTMOC(EpPHOro JaBICHHS Ha XKHBOW OPraHW3M, IUIaBaHHE PbIO,
pBpIYard B TeJ€ YeJIOBEKa, IMPH ATOM MEPEBOIUTH MPAKTUYECKYIO 3a/a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

® OTIMCHIBATh M3yYCHHBIC CBOWMCTBA TEN W (PU3UYECKUE SIBICHHS, UCIIONB3YS (PU3UUECKUE
BeJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSS
CKOpOCTh, CHJIa YIPYTrOCTH, CHJIA TSDKECTH, BEC Teja, CWIa TpPEHUs, JaBJICHUE
(TBEpOro Tena, JKUAKOCTH, Ta3a), BHITAJKUBAIONIAs CHJIA, MEXaHWYeckas pabora,
MOIITHOCTh, ITUIEYO CHJIBI, MOMEHT CHWJIBI, KO3((HIMEHT TMOJIE3HOTO JeHCTBUSA
MEXaHU3MOB, KMHETHUYECKAsI W MOTCHIMAIbHAS SHEPTHs), TPU OIMCAHUU TPABUIIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, X 0003HAYCHUS U €AMHUIIBI
(GU3NUeCKUX BEIMYMH, HAXOIUTHh (POPMYIBI, CBS3BIBAIOIIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEITMYMHAMH, CTPOHWTH TPaQHUKH H3YYEHHBIX 3aBHCUMOCTEH
(GUBHUYECKUX BEINYHH,

® XapaKTepU30BaTh CBOWCTBA Tel, (GU3NUECKUE SIBICHUS M MPOIECCHI, UCIIONB3Ys MpaBHiIa
CJIO’KEHUS CUJI (B/10JIb OJIHOM mpsimoit), 3akoH ['yka, 3akoH Ilackas, 3akoH Apxumena,
NpaBUJIO paBHOBecHs pblyara (OJ0Ka), «30J0TOE MPaBWIO» MEXAHUKH, 3aKOH
COXpaHEHHsI MEXaHWYECKOW SHEPTHH, NMPH 3TOM JIaBaTh CIOBECHYIO (hOpPMYyIHPOBKY
3aKOHA M 3aIMChIBATh €0 MaTEMaTHYECKOe BBIPAKEHHE,

® OOBSICHITH (PU3MUECKUE SIBICHUS, TIPOIIECCH M CBOWMCTBA TeJl, B TOM YHCIIE M B KOHTEKCTE
CUTyallid  TPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABISATH  NPUYHHHO-
-CJIEJICTBEHHbIE CBSI3M, CTPOUTH OOBsICHEHHE U3 1—2 JOrMYECKUX IIaroB C OMOpPOW Ha
1-2 wu3yueHHBIX cBoOiicTBa (U3MYECKUX SABICHUH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

epemath pacu€THble 3ajauyd B 1—2 JEWCTBUS, HCIONB3YS 3aKOHBI U (hOpMyIbI,
CBSI3BIBAfOIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHallM3a YCJIOBUS 3aJadd
3alUCBIBATh KPATKOE YCIIOBHE, TOACTABIATH (PU3NYECKHE BEITHMYMHBI B (HOPMYIBI H
IPOBOJUTH PAacy€Thl, HAXOAUTH CIIPABOYHbBIC JAHHBIE, HEOOXOAUMBIEC IJISI pEIICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOTYYCHHON (hrU3nUecKoi BEIIMUMHEI,



® pacro3HaBaTh MpoOJIEeMbl, KOTOPbIE MOXHO PEIIUTH MPU MOMOILIH (PU3NIECKUX METOJOB,
B ONMCAHUU HCCIIEAOBAaHMS BBIICIATh IPOBEPSIEMOE IPEAINONIOKEHHE (THIIOTE3Y),
pa3nnyaTth ¥ MHTEPIPETHUPOBATH MOJIYYECHHBIH pe3ysbTaT, HAXOIUTh OIIUOKH B XOj€
OIbITA, JIENATh BBIBOJIBI I10 €70 PE3yNbTaTaM;

® [IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUECKUX SBICHUA WM (PU3UUYECKUX CBOWCTB
Tes:  (OPMYIMPOBATH TPOBEPSIEMbIE MPEANONIOKEHUs, COOMPaTh YCTaHOBKY W3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITA U (POPMYIUPOBATH BHIBOJIBL;

® BBINIOJIHATDH IPSIMBIE M3MEPEHUsI PACCTOSHHUSA, BPEMEHHU, MacChl Tela, 00bEMa, CHUJIBI U
TEMIIepaTypbl C UCIOJb30BAaHMEM aHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alMUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEIHOCTH U3MEPEHUN;

® [I[POBOJIUTh MCCIIEJJOBAHUE 3aBUCHUMOCTU OJHON (DPM3MYECKOH BEIUMYMHBI OT APYrou ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCHUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
T€la OT BPEMEHU JIBUKEHUS Tella, CHJIbI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTH CWJIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHHUS TE€J, CUJIbl YIPYTOCTH OT YAJIMHEHUS NPYXKHUHBI, BbITAIKUBAIOILEH
CHIIBI OT O0BbEMa TOTPYKEHHOH 4YacTH Tela M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT IJIyOHMHBI, HA KOTOPYIO IOIPYKEHO TeO,
YCIOBUH IJaBaHMSA TeJ, YCJIOBHM paBHOBECUs pblyara M OJIOKOB), y4yacTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHUs, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl W TpaduKoB,
JIeJ1aTh BbIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHMS;

® [IPOBOJINTh KOCBEHHBIC M3MEpeHHs (PHU3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KHUJIKOCTM UM TBEPJIOro Tena, CHWJIAa TPEHHUsS CKOJBXKEHHUs, [aBJIE€HHE BO3/yXa,
BBITQJIKMBAIOIAs CHJIA, JIGHCTBYIOIIAas Ha MOTPY)KEHHOE B KHJIKOCTh TeJoO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIENYs IPEIIOKEHHON
MHCTPYKIMU: IIPU BBIOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY
U BBIYMCIIATH 3HAYEHNE HCKOMOW BEIMYHHBI;

ecoONMIOaTh MpaBWJIa TEXHUKU O€30MacHOCTH Npu pabore C J1abopaTOPHBIM
o0opynoBaHuEM;

e yKa3blBaTh IMPUHLMUIIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOILIAIOIINECS COCY/Ibl, OAPOMETp, phluar, MOJBMXKHBIN 1
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

® XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OMOpPOM Ha MX ONUcaHUs (B TOM 4YHCIE: MOJIIMITHUKH, YCTPOMCTBO BOAOIPOBOAA,
TUIPABIMYECKU Tpecc, MaHOMETP, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMerp),
UCTIOJB3Ysl 3HAHUA O CBOWCTBAX (PM3UUECKUX SBICHUNH M HEOOXOAUMBIE (PU3HMUECKUE
3aKOHBI M 3aKOHOMEPHOCTH;

®[IPUBOAMTH MpPHUMEPHl (HAXOAUTh HMH(POpPMAIMIO O MpUMEpax) MPaKTHUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMs 370pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarollleH cpere;

® OCYUIECTBIIATh OTOOpP HUCTOYHMKOB HHGPopManuu B VIHTepHETE B COOTBETCTBHM C
3a/laHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUI U ITyTEM CPaBHEHUS



Pa3IMYHBIX UCTOYHHUKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SBJISAETCS IPOTUBOPEUMBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

® [ICII0JIb30BATh IIPU BBINOJHEHUM YYEOHBIX 3aJaHUN Hay4HO--IIOMYJSPHYIO JINTEpaTypy
($U3NUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh IMpUEMAaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

® C03/1aBaTh COOCTBEHHBIE KpaTKUE MUCbMEHHBbIE M YCTHbIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gu3n4ecKoro coaep kaHusi, B TOM 4YUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIICAOBAHUM, IPU ITOM
IpaMOTHO HCHOJb30BAaTh M3YYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3ECHTALUEH;

®[IpU BBIIIOJHEHUU YYEOHBIX MPOEKTOB M HMCCIECJOBAHUN PACHpPENeNsiTh 00S3aHHOCTH B
IPYyIIE B COOTBETCTBUHU C ITOCTABJICHHBIMHU 3a/1adyaMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
NeMCTBUHM, aZeKBaTHO OLICHMBAaTh COOCTBEHHBIH BKJIAJ B JESTEIbHOCTh T'PYIIIHI,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBASE MHEHUE OKPYKAIOIIUX.

K xonmy oOyuenust B 8 Kjacce mpeIMeTHBIE pPe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

® [ICII0JIB30BATh IOHATHS: Macca W pa3MEpPbl MOJEKYJ, TEIIOBOE JIBUKEHHUE aTOMOB M
MOJIEKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPUCTAJIMYECKHE M aMOp(HBIEe Tea,
HaCBILICHHBIA Y HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, FIEKTPUUECKOE
10Jie, MPOBOJHUKU U JAUAJIEKTPUKH, MOCTOSHHBIA 3JIEKTPUYECKUH TOK, MAarHUTHOE
1oJIe;

epa3nuyaTh SBJIEHUS (TEIJIOBOE pACIIMPEHHE W C)KaThe, Tellonepeaayda, TEIIOBOe
paBHOBECHE, CMauMBaHMUE, KaNWUIAPDHBIC SBICHUSA, WCIAPEHUE, KOHICHCALUS,
IUIaBJIEHUE, KpucTaym3anuss  (OTBepJeBaHuE),  KUIEHHE,  TeIulonepeaaya
(TEenIonpoBOJHOCTh, KOHBEKIUS, W3JIyUE€HHUE), DJIEKTpU3aLUs TeJ, B3aUMOJIEHCTBUE
3aps0B, ACUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE
MarHuToB, AEUCTBHE MAarHUTHOIO IOJII Ha MPOBOAHHMK C TOKOM, JIEKTPOMAarHUTHas
UHAYKIMS) TI0 ONHMCAHHUIO HUX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAaHHOE (PU3NYECKOE SBIICHUE;

® pacrio3HaBaTh IMPOSIBIIEHUE M3YYEHHBIX (U3NYECKUX SIBJICHUHN B OKpYXarolleM MHUpE, B
TOM uyucie (U3NYECKUe SBIEHUS B TPUPOJE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUISIPHBIE SIBJIEHUSI B TIPUPOAE, KPUCTAUIBI B Tmpupoje, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTpUYECKUE SBJIEHUS B arMmocdepe, DJIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Mose 3eMiid, JApeiid MOII0COB, POJb MArHUTHOTO MOJS JUIsl JKU3HHU Ha
3emiie, MOJSIPHOE CHSIHME, IPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33a]auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

® ONMCHIBATh M3y4YCHHbIE CBOMCTBA TeN U (U3UYECKUE SBICHHS, UCIONb3YS (PU3NUECKUE
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSsS SHEPrus, KOJMWYECTBO TEIUIOTHI, YAEIbHAs
TEIUIOEMKOCTh ~ BEILECTBA, yJeibHas TEIUlOTa IUIaBJICHUSA, YJAeNbHas TeIioTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JENCTBUS TEIUIOBOM MAaIlMHBI, OTHOCUTEJIbHASI BIAXKHOCTh BO3]yXa, JJIEKTPUUECKUN
3apsl, CHUJla TOKA, OJJIEKTPUYECKOE HAIpsDKEHHWE, COINPOTHUBIECHUE IPOBOJHUKA,
yJIeIbHOE COIIPOTHUBIICHHE BEIECTBA, pad0Ta U MOIIHOCTb 3JIEKTPUYECKOT0 TOKA), IpH



ONHMCAHUU TMPaBWIBHO TPAKTOBaTh (DU3MUECKUN CMBICI HCIHOJb3YEeMbIX BEJIUYHH,
0003HaYCHHS] ¥ SAWHUIBI (DU3MYECKUX BEITUYHMH, HAXOJUTh (DOPMYIBI, CBS3BIBAIOIINE
JaHHYI0 (HU3UYECKYI0 BEIWYMHY C JAPYTMMH BEITUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

® XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBICHHUA M MPOLECCHI, HCIOJIb3YS
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO--KMHETUYECKOM TEOpHUH CTPOCHMsI BEIIECTBa,
IOPUHIMUIT CYNEPIO3UIMK TMoJjied (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsna, 3akoH OMa nais ydacTka Lenu, 3akoH J[xoyns—JleHuna, 3akoH cCOXpaHEHHUs
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIMPOBKY 3aKOHa M 3alKCHIBATh €ro
MaTeMaTUYECKOE BHIPAKEHUE;

® 00BACHATH (PU3MUECKHE MTPOLIECCHI U CBOICTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallUl
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO-CIECICTBEHHBIEC CBSI3U,
CTpOUTh OOBSICHEHHE M3 |—2 JOrMYeckux HIaroB ¢ OMNOpod Ha 1—2 H3Yy4EeHHBIX
CBOMCTBa (PU3UUECKUX SBICHUH, PU3NICCKIX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

epemiath pacuy€THBIC 3amaud B 2—3 JICHCTBHUSA, WCIONB3YysSd 3aKOHBI H (OPMYIIBI,
CBSI3pIBAIOIIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJadu
3aMUChIBaTh KPAaTKOE YCJIOBUE, BBISBISATH HEIOCTATOK JAHHBIX JJISl PEHICHUS 3aauH,
BBIOUpATh 3aKOHBI U (GOPMYIIBI, HEOOXOAUMBIE ISl €€ pellleHus, TPOBOAUTH PACUETHI U
CPaBHHBATh IMOTYYCHHOE 3HAUCHHE (DU3MUCCKON BEIIMUUHBI C N3BECTHBIMH JAHHBIMU;

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh MPHU MOMOIIU (PU3NYECKUX METOJIOB,
UCIIOJIb3YSl OIKCAHUE MCCIIEOBAHUS, BBIICIATH IPOBEPSAEMOE IPEAINONIOKEHHE,
OIICHUBATH MPABUILHOCTh TOPSJIKA MPOBEICHUS UCCIICI0BAHMS, I€TIaTh BHIBOIBI;

® [IPOBOJTUTH OIIBITHI 1O HAOTIOACHHUIO (PU3NUYCCKUX SIBIICHUN MM (PU3NICCKUX CBOWCTB TEI
(KanmwIIsipHbIE  SIBJICHHSA, 3aBHCHUMOCTH JIaBIEHHS BO3AyXa OT ero o00béMa,
TEMIIepaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHUSI U HATPEBAHUSI IIPU U3TYUYEHUH OT LIBETA
W3NIydaronie  (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIIEpaTypbl JKHJAKOCTH W IUIOMIAJd €€ TIOBEPXHOCTH, OJJIEKTpHU3AIUs Tel H
B3aUMOJICMCTBUE 3JEKTPUUYECKUX 3aPsA0B, B3aUMOJECUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BHU3yaJIM3alisl MATHUTHBIX NOJIEW MOCTOSIHHBIX MarHUTOB, I€UCTBUS MATHUTHOIO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOJBUTATENS
MOCTOSTHHOTO TOKa): (OpMyIupoBaTh MpPOBEPsSEMbIE TPEINOIOKEHUsI, CcoOUpaTh
YCTaHOBKY W3 TMPEMJIOKEHHOTO OOOpYyIOBaHUS, ONUCHIBATH XOJ OMbITa H
dbopMyITHUpOBaTH BHIBOJIBI;

® BBHINOJIHATh NPSIMbIE U3MEPEHHUS TeMIlepaTypbl, OTHOCUTEIbHON BIAXKHOCTH BO3/yXa,
CWJIBI TOKA, HANpPSOKEHUS C HCIOJNB30BAHHEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
(GU3UYECKUX BEJIMYMH, CPAaBHUBATH pE3YyJIbTaThl HM3MEPEHUN ¢ YYETOM 3aJaHHOU
a0COTIOTHON MOTPEIIHOCTH;

® IPOBOANTH HMCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYMHBI OT JIPYroMl C
WCITOJIb30BAHUEM TPSIMBIX M3MEPEHUN (3aBUCUMOCTH CONPOTHUBJICHHUS MPOBOJIHUKA OT
€ro JIJIMHBI, TUIOU[AJAN MOMEPEYHOT0 CEYEHHUsl U YJEIbHOTO CONPOTUBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIbI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSXKEHUsI HA TPOBOHUKE,
HCCJIEIOBAaHHUE TIOCJIEI0OBATEIbHOTO U MapajuIeIbHOTO COEJUHEHHH MPOBOJIHUKOB):
MJIAaHUPOBATh UCCIIEAOBAaHUE, COOMPATh YCTAHOBKY M BBINOJTHATH U3MEPEHUS, CIECIYs
MPEJIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3YNbTAThI MOTYYCHHON 3aBUCUMOCTH B BUJIE
TaONIUI ¥ TpauKOB, IETaTh BEIBOJBI 110 PE3yIbTaTaM HUCCIICIOBAHMUS;



® [IPOBOJIUTh KOCBEHHbIE H3MEpeHHs (U3NYECKUX BEIMYUH (yIElbHAs TEIUIOEMKOCTh
BEIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, pad0Ta U MOIIHOCThH AJIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEays
NPEIOKEHHON HHCTPYKIMH, U BBIYUCIISTh 3HAYCHUE BEITUUNHBL;

ecoOmoiaTh TIpaBUJIa TEXHUKH Oe3zomacHocTH mpu pabore ¢ 1aboOpaTOPHBIM
000pyI0BaHUEM;

® XapaKTepU30BaTh MPUHIIMIIBI ICHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOUCTB
C OMOpOH HAa MX OMUCAaHWA (B TOM YHUCIIE: CUCTEMa OTOIUICHHUS IOMOB, THTPOMETP,
napoBas TypOMHa, aMIepMeTp, BOJIBTMETP, CUYETYUK SJICKTPUUECKON HSHEpruu,
3JIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTENIbHBIC AJIEKTPONPUOOPHI (IIPUMEPHI),
AIIEKTPUUYECKUE NPEIOXPAHUTEIH, SJICKTPOMATHHUT, 3JIEKTPOJBUTATENb IOCTOSHHOTO
TOKa), WCIONb3YyS 3HAHUS O CBOMCTBAaX (PHU3MUECKUX SBICHHA M HEOOXOAUMBIE
buznyeckue 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHCTBA W HU3MEPUTENbHBIE MPUOOPHI T10
CXeMaM M CXEMaTHYHbIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABHUraTellb BHYTPEHHETO CTOpPAHMS, DJIEKTPOCKOI, PEOCTaT), COCTABIISATH
CXEMBI DJIEKTPUUYECKHX IIEeTIEH C TOCIIE0BATENLHBIM U MapauIeIbHBIM COCTUHEHUEM
3JIEMEHTOB, pa3iuyasl YCIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX LIETICH;

®[IPUBOAMWTH MpPHUMEPHl (HAXOMUTh HH(POpPMAIMIO O TpUMEpax) MNPAKTUIECKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH Tpu OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHHsI 3JI0pOBbSI M COOJNIOJIEHUS HOPM OKOJIOTMYECKOTO TIOBEJCHHUS B
OKpYKarollei cpee;

® OCYIIECTBIIATH TOMCK MH(popMarmm (usnyeckoro cogepkanusi B IHTepHETe, HA OCHOBE
UMEIOINXCS 3HAHWA M MYyTEM CPaBHEHHUS JIOTIONHUTEILHBIX HMCTOYHUKOB BBIACIISATH
UH(OPMALINIO, KOTOpast SBJISAETCS IPOTUBOPEUNBOM UM MOKET OBITh HEJOCTOBEPHOM;

® ICTIOJIK30BATh TPW BBHIITOJHEHUH YYEOHBIX 33JaHWUN HAyYHO--TIOMYJISIPHYIO JINTEPATypy
(GU3MUEeCKOro cojaep)KaHus, CIpaBOYHblE MaTepHualbl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMH KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHGPOpPMALUU U3
OJIHOM 3HAKOBOW CHCTEMBI B APYTYIO;

®C03/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE U KpaTKUE YCTHBIE COOOIIEeHUs, 00001mas
UHPOPMALIAIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJCPIKaHUsS, B TOM YHUCIIE
nyoJNIMYHO  TPEACTaBIATh  pe3yiabTaThl  MPOEKTHOM MM  MCCIEI0BATENbCKOMN
JeSITebHOCTH, MPH 3TOM IPaMOTHO HCIIOJIb30BaTh U3YYCHHBIN MOHATUHHBIN ammapar
Kypca (pHU3MKH, COPOBOXKIATh BRICTYIUICHHE MTPE3CHTAIHCH;

®IIpU BBIIOJHEHUH YYEOHBIX NPOEKTOB U HUCCIEAOBAHUMA (PU3HMUECKUX IPOLECCOB
pacrpenensaTe 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C ITOCTABJICHHBIMU 33Ja4aMH,
CIICINTHh 32 BBIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTUPOBATh €ro, aJIeKBaTHO
OLICHUBaTh  COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  TPYIIbI,  BBICTPaUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K konmy oOydenus B 9 kijiacce mpeaMeTHBIE Pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI

OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHH:

® ICTIOJIH30BAaTh TOHSTHS: CHCTEMa OTCYETa, MaTepualbHas TOYKa, TPACKTOPHS,
OTHOCHUTEIIEHOCTh MEXaHHMYECKOTO JBWKEHUS, nedopmanus (ynpyras, TiacTudeckas),
TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTh M IMEPerpy3Kd, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOIrO Tella, PaBHOBECHE,



MEXaHUYecKue KonebaHus M BOJHBI, 3BYK, HHOQPa3BYK M  YyJIbTPa3BYK,
AIIEKTPOMAarHUTHBIC BOJIHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JATbHO30PKOCTh, CIIEKTPHl HUCITyCKaHHWsI M IOTJIOIIeHUs, anbda-, OeTa- U Tramma-
U3IIy4€HUs], U30TOIIBL, SIACPHAs DHEPIEeTHKA,

e pa3nuyarh SIBICHUA (PAaBHOMEPHOE M HEPABHOMEPHOE IMPSMOJMHENHOE JIBUYKEHUE,
PABHOYCKOPEHHOE MPSIMOIIMHENHOE JIBM)KEHHE, CBOOOIHOE MMAaJJCHUE TeJl, PABHOMEPHOE
JBUKEHUE 110 OKPYKHOCTH, B3aUMOJCICTBUE TE€J, PEAKTUBHOE JIBUJKEHHUE,
KojieOaTeIbHOE JBMKEHHUE (3aTyXalolle M BBIHYXKJIEHHbIE KojeOaHUs), PE30HAHC,
BOJIHOBOE€  JBW)KCHHE, OTPaXEHUE 3BYKa, MNPSMOJIMHEHHOE PACIPOCTPAHECHHE,
OTpa)XCHHE U IIPEIIOMIICHUE CBETA, IIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0eoro cBera B CIEKTP M CJIOKEHUE CIEKTPAIbHBIX IIBETOB, IUCIIEPCUSI CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMUATOr0 CHEKTPa WU3JIy4EHUs)
[I0 ONHCAaHUIO UX XAPAKTEPHBIX CBOWCTB U HAa OCHOBE OIIBITOB, AEMOHCTPHUPYIOIINUX
JaHHOE (hrU3HUYecKoe SIBICHUE;

® pacro3HaBaTh MPOSIBIICHHE U3YYCHHBIX (U3UYECKUX SBICHUH B OKpYy)KarolleM mupe (B
TOM yuciie (U3NYECKUE SBJICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, ABUKCHHUE IJIAHET
ConHeyHOU cucTeMBl, PEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LIBETa TEll,
ONTUYECKUE  SBJICHUS B  IpHUpPOJE, OHOJOrMYecKoe JACWCTBUE  BHJUMOIO,
yIAbTPa(UOIETOBOrO U PEHTIC€HOBCKOIO HW3JIY4YEHHUH, €CTeCTBEHHbIN paJuOaKTUBHBIN
(OH, KOCMHMYECKHME JIy4H, paAUOAKTUBHOE MW3JIyYEHUE MPUPOIHBIX MHUHEPAJIOB,
JIeIiCTBUE paIMOaKTUBHBIX M3y4EHUM HAa OPraHU3M 4YeJOBeKa), IPU 3TOM IEPEBOAUTD
NPAaKTUYECKYI0 33Jady B yueOHYIO, BBIICNIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU)
(bu3nUeCcKuX SBICHUIA;

® ONMCHIBATh M3y4YCHHbIE CBOMCTBA Tel U (U3UYECKUE SIBICHHS, UCIONb3YS (PU3NUECKUe
BEJIMYMHBI (CPEIHSIsI U MTHOBEHHAs! CKOPOCTh Tella NMPU HEPABHOMEPHOM JIBHKEHUH,
YCKOpEHHE, NEPEMEILEHUE, ITyTh, YIIIOBasi CKOPOCTh, CHJIA TPEHHs, CHJIA YIPYTOCTH,
CHJIa TSXKECTU, YCKOPEHHE CBOOOJHOIO MAJCHMs, BEC TeJla, UMIYJbC TEJa, UMITYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOIIHOCTh, MOTEHI[MAIbHAS SHEPTHs Tela, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, IOTEHIUAJIbHASL SHEPTUS CKAaTOM NPYKUHbI, KHHETUYECKast
SHEprus, MOJHasi MEXaHWYecKas HSHEeprusi, MepuojJ M YacToTa KojeOaHuM, AJIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCThb CBETA, IOKA3aTENb IIPEIOMIICHUS
Cpefibl), TPU ONHCAaHUM TNPABWIBHO TPAKTOBATh (DPU3MYECKUI CMBICI HCIOJIb3YEMbIX
BEJIMYMH, OOO3HAUYEHUS M eIUHUIBI (PU3NYECKHX BEJIMYMH, HAXOIUTh (OpPMYIIHI,
CBS3BIBAIOIIME JaHHYIO (U3MYECKYIO0 BEIUYMHY C JPYTUMH BEJIHMYWHAMHU, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEJINYMH;

® XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NUECKHE SIBICHHS U IMPOLECCHI, HUCIOJIb3Yys 3aKOH
COXpaHEHUsI PHEPIHH, 3aKOH BCEMHUPHOIO TSITOTEHUS, MPUHIUI CYNEPHO3UIMN CHII,
IIPUHLIAII OTHOCUTENBHOCTH ["anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaKEHHsS M TIIPEIOMIIEHHS CBETA, 3aKOHBI COXPAHEHUs 3aps0BOrO U
MaccoBOI'O 4YHCENI TMpHU SAEPHBIX pPEaKIHsX, MpH 3TOM JaBaTh CJIOBECHYIO
(GbopMyIHMPOBKY 3aKOHA U 3aIlIUCHIBATh €M0 MaTEMaTHUYECKOE BhIPAXKEHUE;

© 00BSACHATH (PU3MUECKHE MTPOLIECCH U CBOICTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYyalUi
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYUHHO--CIIEJICTBEHHBIE CBSI3H,
CTpouTh OOBSICHEHHWE M3 2—3 JIOTMYECKHX WIaroB € OMOpOMl Ha 2-3 H3y4EHHBIX
CBOMCTBA (PU3MUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



e pemarh pacuéTHbIE 3a1a4M (ONMPAIOIINECS HA CUCTEMY M3 2—3 ypaBHEHUN), HCIONb3Ys
3aKOHBl M (hOpMyJibl, CBs3bIBaroOlIMe (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a
yCIOBUSL 3a/ladyd 3allMChiBaThb KpaTKOE YCJIOBHE, BBIABIATH HEAOCTAIOLIME WIN
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOJIUTH PACUY€Thl U OLICHWBAaTh PEATUCTUYHOCTH IIOJIYYEHHOIO 3HAYEHUs
(bu3n4eCcKOil BETUUNHBL;

® pacro3HaBaTh IpoOIEMbl, KOTOPbIE MOXHO PEIIUTh IIPU MOMOLIM (PU3NYECKUX METOJOB,
UCNONb3Yysl OIMCAaHHWE MCCIENOBAHUSA, BBIJCIATh IPOBEPSIEMOE IPENIOJIOKEHHUE,
OLICHUBATh MPABUIBHOCTh MOPSAKA NPOBEIEHUS HCCIEAOBAaHUS, IeNaTh BBIBOJBI,
UHTEPIPETHPOBATH PE3YIIbTAThl HAOIIOICHUI U OIBITOB;

® [IPOBOJIUTH OMBITHI [0 HAOIIOJCHUIO (PU3MUECKUX SBJICHUN MM (PU3NYECKUX CBOUCTB TEJ
(u3yueHnue BTOporo 3akoHa HplOTOHa, 3aKOHa COXpAaHEHHUS SHEPTUH, 3aBHUCHUMOCTb
nepuoJia KojebaHuil NpyKMHHOTO MasiTHUKA OT MAacChl rpy3a U KECTKOCTH MPYKHUHbI U
HE3aBUCHMOCTb OT aMIUTUTY/bl MAJIbIX KOJeOaHUH, IPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, pa3JIOKEHUE OEJIoro cBeTa B CIEKTpP, U3YYEHHUE CBOICTB H300pakeHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparoniel JuH3e,
HaOJIOIGHUE CIUIOUIHBIX M JIMHEWYaTbIX CIEKTPOB H3JIyYEHMs): CAMOCTOSTENIBHO
coOMpaTh YCTaHOBKY U3 N30BITOUHOrO Ha0Opa 000PYA0BaHMs, ONUCHIBATE X0 ONbITA U
€ro pe3yabTaThl, (POPMYITHUPOBATH BHIBOIKI;

® [IPOBOJIUTH TPU HEOOXOAMMOCTU CEpUI0 MNPSAMBIX H3MEPEHUH, OmpereNnss cpenHee
3HaYCHHE H3MepseMOl BeNWYHMHBI ((OKYCHOE pacCTOSHUE COOWpAOIIEH JIHH3BI),
000CHOBBIBAThH BBIOOP CIIOC00a M3MepeHus (M3MEPUTEITHLHOTO MTPUO0Pa);

® [IPOBOJIUTh HCCIIEIOBAaHUE 3aBHUCHUMOCTEH (DU3MYECKHX BEIMYMH C HCIOJIH30BAHUEM
OpSAMBIX M3MEpPEHUH (3aBUCUMOCTh MYyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadaJlbHOM CKOpOCTH, Iepuojaa KojeOaHHM MaTeMaTHYecKoro
MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH yIJla OTPaKEHHUS CBETa OT yria MaJeHHs U
yria OpejJoMJIeHUsl OT yrila Ma/leHus): IJIaHUPOBaTh UCCIIEJOBAHUE, CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY, (UKCHUPOBAaTh pe3yiabTaThl IOJYYEHHOH 3aBHUCUMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCJIEJIOBAHUS;

® [IPOBOJIUTh KOCBEHHbIE H3MEpeHUs (U3NYECKHX BEIMUYMH (CpeiHsAs CKOpPOCThb U
YCKOpEHUE Teja NMPU paBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHE CBOOOJHOIO Ma/IeHus,
XKECTKOCTHh TPYKUHBI, KOOPPHUIMEHT TPEHUS CKOJBKEHHUS, MeXaHWYeckas pabora u
MOIIHOCTb, YacToTa M TMEpHOA KoleOaHUH MaTeMaTHYecKOro W MPY>KUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINIOJHATH
U3MEpeHUsl, CIeays NPeNIOKEHHON HHCTPYKIMH, BBIYUCIATh 3HAYCHHUE BEIUYMHBI U
aHAJTM3UPOBATh IOJIyYEHHBIE pe3yabTaTbl C Y4ETOM 3aJaHHON IOIPEIIHOCTH
U3MEPEHHUI;

ecoOm0laTh NIpaBUJIa TEXHUKM Oe3omacHOcTH Tmpu pabore ¢ 1abOpaTOPHBIM
o0opynoBaHueM;

® pa3IM4yaTh OCHOBHBIE MPU3HAKU U3YYEHHBIX (PU3NUECKUX MOJIEJIeH: MaTepralibHas TOUKa,
abcomoTHO TBEPAOE TENno, TOYEYHBIH MCTOUYHUK CBETa, JIyd, TOHKas JIMH3A,
IUTaHEeTapHasi MOZIeNIb aTOMa, HYKJIOHHAsI MOZIeNIb aTOMHOTO SIApa;

® XapaKTepU30BaTh MPUHIIUIIBI ICHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOpOH Ha HUX ONMCaHUSA (B TOM 4YHUCIE: CHHJIOMETP, HATYMKU IIOJ0XKEHU,



pacCTOsHUS U YCKOPEHHMS], PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmnapaT, ONTHIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuiabcoHa), ucnosb3ys 3HaHUS O
CBOMCTBaX (YM3NYECKUX SIBICHUI U HEOOXOIUMbIE (PU3UIECKHE 3aKOHOMEPHOCTH;

® [ICII0JIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUUYECKUX YCTPOWCTB,
U3MEPUTENIBHBIX NPUOOPOB U TEXHOJIOTUYECKUX IMPOLIECCOB MPH PEHIEHUU y4yeOHO--
IPAaKTUYECKUX 3aJlay, ONTUYECKUE CXEMBbI JJIS IOCTPOCHUS M300pa)KeHUN B IJIOCKOM
3epKajie u coouparorei JIMH3e;

®[IPUBOAMTH IpUMEPbl (HAXOOUTh MH(OpPMALMIO O MpUMEpax) HPAKTUYECKOIO
UCTIOJIb30BaHUS (PU3MUCCKUX 3HAHWHA B TIOBCEJAHEBHOW XHM3HM s OOecredeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHUYECKUMH yCTPOICTBaMH,
COXpaHEHMsI 3/I0pOBbsI M COOJIOAEHUS HOPM SKOJIOTMYECKOIO IIOBEJECHUSA B
OKpYKalolllei cpee;

® OCYILECTBJIATh INOUCK HH(popManuu (uznyeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYsl IMOMCKOBBIM 3ampoc, HAXOAUTh IIyTH OIpe/eJIeHUs
JIOCTOBEPHOCTH TIONYYE€HHOW WH(GOpMAIMM HAa OCHOBE HWMEIOIIMXCS 3HAHUH W
JIOTIOJTHUTEIbHBIX UICTOYHHUKOB;

® [ICII0JIB30BATh IIPU BBINOJIHEHUN YYEOHBIX 33JaHUM HAay4yHO--TIONYJSPHYIO JIUTEPaTypy
(GU3MUEeCKOro Ccojep)KaHus, CHOpaBOYHblE MaTepHuaibl, pecypcbl cetu HHTepHer,
BJIAJCTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGPOpPMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

® Cc03/1aBaTh COOCTBEHHbIE TMCbMEHHBIEC U YCTHbIE COOOLIEHUs Ha OCHOBE MH(OPMAIK U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KAHUSA, NyOIMYHO MPENCTaBIATh
pe3ysbTaThl IPOEKTHOM WM MCCIIEN0BAaTENbCKON EATEIbHOCTH, TP 3TOM IPaMOTHO
UCIMOJIb30BaTh M3YYEHHbIM MOHATUHHBIA amnmapar H3ydyaemMoro pasjena (U3MKH U
COIIPOBOKIATh BBICTYIUIEHHE MpPE3CHTalMed ¢ Y4€ToM OCOOEHHOCTEH ayAuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoasubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa

11 du3snka - HayKa 0 IPUPOJIE 2 bu6muorexa LHOK
' YK PHpOAL https://m.edso0.ru/7f416194
bubnnorexa [HOK
1.2 @ 2 1
e pe https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 EcrecTBeHHOHAYUYHBIN METO/I TO3HAHHSI 2 1 o 416104
Hroro no pasneny 6

Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

2.1 CtpoeHue BemiecTa 1 bubmorexa [JOK
' P - https://m.edsoo.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubnmnoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
FRETGTHELS COCTORHIER BEfietna https://m.edso0.ru/7f416194
Wroro no pazueny 5
Pasnen 3. /IBukeHne U B3auMoaeiicTBUE TeJl
bu6mmorexa [IOK
3.1 M 3
CAMITCCIOT ABIDIEHHE https://m.eds00.ru/7f416194



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

bu6mmoreka [IOK

3.2 14 4
HEPLHA, Macea, AoTHOCTD https://m.eds00.ru/7f416194
bu6mmoreka [IOK
: .B 14
33 Cuna. Bt o https://m.edso0.ru/7f416194
Wroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. llepenaua naBneHust TBEpAbIMU 3 bubnuorexa [JOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2
Jlarerite XKuAKoCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 6 https://m.edso0.ru/7f416194
44 JlelicTBue KUIKOCTH U Ia3a Ha MOTPYKEHHOE 7 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Wroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [JOK
51 P 3
aboTa K MOWHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 TpocTeie MeXaHH3MEI > https://m.edso00.ru/7f416194
bu6mmorexa [IOK
: M 4
53 eXanpeckas snepru https://m.edso0.ru/7f416194
Wroro no pazueny 12

HazBanue MmoayJist

Pasznen 1. HazBanue
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Hroro

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68

12




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne /i P Kontpoannbie | Ipakruuyeckue (1udpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TenJioBble siBJIEHUsI
. bubmuoreka [JOK
1.1 Crtpoenue u CBOICTBA BELIECTBA 7 https://m.edsoo.ru/7f418 1ce
bubmuorexa [JOK
1.2 T 21 1
CILIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNeKTpUUYecKue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' 1 UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 [TocTOsIHHBIN NEKTPUIECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
23 Martutitbie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 SMEKTPOMATHHTHAS HHAYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TEM (uudpoBbie)
Ne /i P Kontpoannbie | Ipakruuyeckue p
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasznen 1. Mexannueckue siBJeHUSA
11 MexaHndeckoe IBIKEHNE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.2 B I 20 1 3
SAMMOACHCTRIE Te https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1. 1
3 3axone! coxpanenus 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMIECKHE KOTeOaNu https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M . 8 1 3
CXAHUHIECKHE BOIHBL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paspnen 3. DiieKTPOMarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI

DNEeKTpOMarHUTHOE MOJIE U bubnuorexa [IOK
3.1 6 2
3IIEKTPOMATrHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6

Pazgen 4. CBeToBbI€ ABJICHUSA



https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI pacCIIpOCTPaHEHHUS CBETA 6 2 bubmorera [JOK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Wroro no pazueny 15
Pa3zgen 5. KBaHTOBLIE IBJICHUSA
bubmuorexa [JOK
5.1 Hcnyckanue 1 mOTJIOUICHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpocHHe aTOMHOTO /P 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nea 6. [loBTOpuTE1bHO-0000 1AM MOAYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca pusuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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HOYPOYHOE IINTAHUPOBAHHUE

7 kaacc

Oouiee yucI0 yacos: 68 4.

Neypoka Tema ypoka a/3 JaTta [ata ¢aKr

1. ®usuka n pusnueckne metoabl M3yueHUs Npupoabl (5 yacos)

1 ®usuka — Hayka o npupone. Meronsl HayyHoro | [1.1,2,3
MO3HAHUS.

2 Ddusnyeckne BeNIMUMHbI U UX UISMEPEHME. n. 4,5
MexayHapogHasa cuctema eguHuLL.

3 NabopatopHas pabota Nel. «OnpeaeneHue LeHbl Otyer
AeneHunA WKanbl U3MepuTenbHoro npubopa».

4 ®Pu3nka n TexHnka. HayuHblli MeToA NO3HaHUA. Mn.e

5 0606LieHne 3HaHMi1 no Teme: «PusnKa u pusmnyeckune
MeToAbl U3ydeHUA NPUPOAbI»

2. Tennosble ABneHun (6 yacos)

6 CtpoeHue BeLLectsa. ATOMbl U MONEKYbI. n.7.8

7 TensnoBoe ABUXKeHWE aTOMOB U MOJIEKY. bpoyHoscKoe n.o
dsuieHue.

8 NabopatopHan paborta Ne2. «/3mepeHue pasmepos Ten, oTyeTr
n3mMepeHne pasmepoB MasibixX TeN».

9 Onddy3mna B razax, KUAKOCTAX U TBEPAbIX TENAX. n. 10,11
B3avmogeicTeme (MPUTAKEHUE U OTTANIKUBAHUE)
MOJIEKYI.

10 ArperaTHbIe COCTOSTHHS BelllecTBa. Pasnudane B CTpOSHUH n 12,13
TBEPJIbIX TEJ, )KUAKOCTEH U ra3osB.

11 Kontpoabsnas padora Ne 1 mo reme: «Crpoenne
BelleCTBA

3. MexaHuueckue aBneHus (55 yacos)

12 Mexanuueckoe aBuxeHue. PaBHomepHoe npsimonivueiinoe | M. 14,15
nBrxenue. HepaBHoMepHOE JBUKEHUE.

13 n.1e,17

®duznyeckue BEIMYMHBI, HEOOXOIMMBIE MIJISI OIMCAHUS
JBIDKEHUS. ¥ B3aUMOCBSI3b MEXIy HUMH (IIyTh, CKOPOCTH,
BpeMs JABIDKCHHSA).




14 .
Pewenne 3anau «M3mepeHue CKOPOCTH PAaBHOMEPHOIO | 14,15 16,17
JIBIDKEHUS

15 n. 18,19,20
MNuepuus. Macca tena.

16 Otyer
JlaGopaTopHasa pabdora Ne3«3MepeHre Macchl Telda Ha
PBIYaXKHBIX BECaX» n. 21

17 n. 22,23
IInoTrHOCTS BelecTBa.

18 oTyer
JlaGopaTopHas padora Ned. «3meperne o0bEMa Temay.

19 oTyet
JlabopaTopuasi padora NeS«3mepeHue MIOTHOCTH
BEIIIECTBA TBEPJIOTO Tea

20 n.23
Pemenne 3amau mo Tteme: «MexXaHHYECKOE [BIDKECHHE,

«Maccay, «[ImoTHOCTS BemecTBa»

21
KontpoabHas paGora Ne 2 mo teme: «MexaHnuyeckoe
ABMKkeHUe», «Macca», «Il1oTHOCTH  BemiecTBa»
«MexaHnueckoe ABHKEHHE»

22 M. 24,25,28
Cuna. Equanne cuiel. Cuiia TSOKECTH.

23 n.27,
3aKOH BCEMUPHOTO TATOTEHHA. Bec Tena.

24 n.26
Cuna ynpyroctu. 3akoH ['yka. PaBHogelcTByroIIast cua.

25 Otyer
Junamomerp. JlaGopaTopHas padora
Ne6«['panyupoBaHue MNPYXKHHBl U U3MEPEHHE CHUI n.30.31
JUHaMOMETPOM» T

26 Mn. 26
Pemenne 3anau mo teme «3akoH ['ykay.

27 n. 32,33
Cuna tpeHus. TpeHue CKOJIbXKEHHUS.

28 JlaGopaTopnasa pabora Ne7«/3MepeHue cunbl TpeHus ¢ | OT4eT

MOMOIIBIO AMHAMOMETpPaA»




29 Mn.33,34
Tpenue mokosi. TpeHre B IPUPOJIE U TEXHUKE.

30 Mn.
Perenne 3ama4 mo reme «Cuiia TpeHUs 30,31,32,33

31 O6ob6marommuii  ypok mo Teme «JIBmkenme wm | [1.14-33
B3aHMOJIeHCTBHE TeJD»

32 KonrpoJabnast padora Ne 3 no reme: «B3anmopeiicrsue
T,

33 Jasnenue tBepabix Ten. Exauuuiel nusmepenuns nasnenus. | 1. 35,36
Crioco0ObI U3MEHEHUs TaBICHUSL.

34 . n.37,38
JlaBrieHue KuaKocTel 1 ra3oB. 3akoH [lackais.

35 rn.39
JlaBnenue ®UIKOCTH Ha JTHO U CTEHKHU COCY/IA.

36 Pemenne 3amau mo Teme «JlaBienwe TBepasix e, | [1.35-40
JKUJIKOCTEH U Ta30B»

37 n. 41
Coo0marormuecs: CoCy/Ibl.

38 n. 41
Pemenue 3amau no Teme «CooOImaroniecs Cocyab»

39 n.42,
Bec Bo3myxa. AtmocthepHoe naBieHume. V3mepenue 4304
arMocdeproro aasienust. Omsrt Toppuuesmm ’

40 Bapomerp-anepoun.  AtmochepHoe  maBmenue — Ha | [1.45,46,47
Pa3IUYHBIX BHICOTAX.

a1 n. 48,49
Iuppasinyeckne MexaHu3MBI (TIpecc, Hacoc).

42 JlaBieHue XUIKOCTH U Ta3a Ha MOrpyxeHHoe B Hux Teino. | 1. 50,51
ApxumeioBa cuna.

43 Pemenue 3ama4 no reme «JlapieHue XuAKocTd U rasza Ha | M. 50,51
TIOTPY)KEHHOE B HUX TEJO. APXUMEI0BA CHITa»

44 JlaGopaTopHas padora Ne8«Omnpenenenue | otuer
BBITAJIKHABAIOIIEH CHITBI, NEUCTBYIOIIEH Ha MOTPYKEHHOE B
KHIKOCTH TEJIO»

45 .52
IInaBanue Ten.

46
Perrenwe 3agau mo teme «IlnaBanue tem»

47 JlaGopaTtopnasa paGora N9 «BrericHeHue ycioBuil | OT4eT
[UIABAHUS TEJIA B KHUIKOCTH

48 Mn.53,54
[TnaBanue cynoB. Bo3ayxormnaBanue.

49 O6o6maromnuii ypok. Pemenue 3amnau mo teme «Jlasnenue. | 1. 35- 54
Apxumenosa cuna. [InmaBanue Tem».

50 Kontponbnass paGora Ne 4 mo Teme: «JlaBiaenme.
ApXuMeI0Ba CHJIA M TLUIABAHUE TeJD>

51 M. 55,56
Mexannueckas paboTa. MOIIHOCTS.

52 Mn.57,58
IIpocteie MexaHu3Mbl. Poiuar. PaBHoBecHe CHI Ha phluare.

53 n. 59

MoMEeHT CHIIBI.




54 Pelyary B TeXHHKe, OHITy M mpupoxe. JlaGoparopmas | Otyet n.60
padora Ne 10«BbIsiBieHHE yCIOBHUS PABHOBECHS PbIUaray.

55 PaBenctBo  paGoT Tpu  ucmosb3oBaHuu  mpocThix | .61, 62
MeXaHU3MOB («30J10TO€ NPaBUIIO MEXaHUKUY).

56 IloxBUXHBIE W  HENOABMXHblE  Onoku. Ycnosus | .61, 62,
PaBHOBECHSI TBEPAOTO TeNa, HWMEIOLIETO 3aKpEIICHHYIO | 64
OCh JIBIDKCHHSI.

57
Pemienue 3anau mo teme: «IIpocTbie MEXaHU3MBDY.

58 Mn.e3
Llenmp maxcecmu mena.

59 . M. 65
KoadduumeHT mone3Horo AeHCTBIS MEXaHU3MA.

60 Pemenne 3amau no teme: «Koaddunuent mnosnesnoro
JICHCTBUS MEXaHU3MAY.

61 JlaGopaTopnas pabora Ne 11 «Onpenenenue KITJ] npu | OTyer
MobeMe TeJa M0 HAaKJIOHHOH MIOCKOCTHY.

62 M. 66, 67
Oneprus. [loTeHIManbpHAs 1 KHHETHIECKAs SHEPTUL.

63 [IpeBpamieHne OmHOTO BHIAa MEXaHWYECKOH H>Hepruu B | [1. 68
JIpyroid. 3aKOH COXpaHEHUs TMOJHOM MeXaHU4YEeCKOU
SHEPTHUH.

64 M.55-68
Pemenue 3amau mo teme: «MexaHHUECKask SHEPTHS.

65 O6oOmaromuii  ypok mo teme: «Pabora. MomHocTh. | M. 55 - 68
DHEprus».

66 Kontposnbnasi paGora Ne 5 mo Teme: «Pabora u
IHEPrUs».

67
[NonBenenne ntoros yueOHOro roaa

68
KontpoabsHas padora 3a kypc 7 kiaacca.

8 kmace
Oonree 9yuca0 4acoB — 68 4.

Neypoka Tema ypoKa a/3 [aTa [ata daKr

1. Tennosble ABneHun (23 yaca)

1 n.1.2
Buytpennss sueprus. Temnepatypa. CBsA3b TeMIIEpaTypsl
€O CKOPOCTBIO Xa0THIECKOTO IBHKCHHUS YACTHII.

2 Pabota u Temmonepeaaya Kak crmocoObl U3MEHEHHUS n.3
BHYTPEHHEH 3HEPIUHU Tela.

3 n.4
TenonpoBoIHOCTS.

4 Mn.5,6
Kounsekuus. Uznyuenue. !

5 n.7

KomndgecTBo TEmIOTHI.




6 JlaGopatopnas pa6ora Nel «CpaBHEeHHE KOIUYECTB otyet
TEIUIOTHI IPY CMEIIUBAHUU BOJIbI PA3HOI TeMIepaTyphl».

7 n.s
VY aenbHas TemI0eMKOCTh. TernoBoe paBHOBECHE

8 JlaGoparopuas padora Ne2 «/3MepeHuUe yeIbHON oTyer
TCIIJIOEMKOCTH TBEPAOI'O TCIay

9 IIpumeps! Teruonepenaun B Ipupoae 1 Texuuke. Pemenne | .9
3a1a4 1o TeMe «KonndecTBo TEerIoTs»

10 n.10
VY aenbHas TeMIOTa CrOPAHUS TOILUINBA.

11 3aKOH COXpaHEHUs U MPEBpalleHUs YHEPTUU B Mn.11
MEXaHHYECKUX U TEIUIOBBIX NPOLECCax.

12 KonrpoabHnas padora Ne 1 mo teme: «KosamnuecTso
Tem10Th»

13 [InaBneHue U OTBEpAECBAHUE KPUCTAIUIMIECKHUX TEIL. n.12,13
VY nenpHas TeMIOTa MIaBJICHUS.

14 Pemenue 3agau no teme: «llnaBinenue u orBepieBaHue M.14,15
KPHUCTaJNINYECKUX TEID)

15 Hcnapenue u konnencauus. [lornouenue suepruu npu Nn.16,17
HCTIApEHUH KUIKOCTH U BBIJICIIEHUE €€ PH KOHICHCAINH
napa.

16 Kurenue. 3aBUCUMOCTD TEMIIEPATYDPBI KUIIEHUS OT Nn.18, 20,
JaBJICHUS. Y IebHas TeIIoTa napooopa3oBaHus U 19
KOHJICHCAllHN.

17 Pemenue 3ama4 Ha pacueT yAenbHON TETITOTHI
1apoo0Opa3oBaHusI U KOHICHCAIHH.

18 BnaxHocTts Bo3yxa JlabopaTopHas padora Otyet n.19
Ne3«3mepenne BIaXXHOCTH BO3AYXa»

19 n.21
Pabora ra3a npu pacumpeHun.

20 IIpeobpa3oBanust SHEPTUM B TEIJIOBBIX MalInHaX (maposas | [1.22,23
TypOWHa, TBUTATENIb BHYTPEHHETO CTOPAHUS, PEaKTUBHBIN
JIBUTATETIh).

21 KIIJ] TeruioBoi MamuHbl. JKonocuieckue npooaemvl Mn.24
UCNONb306AHUSL THENTI08bIX MAUIUH.

22 Obo0mraromuii ypok mo teme: «M3MeHeHUs arperaTHoro Nn.12-24
COCTOSIHUSD», «TEeIIOBBIE IBUTATEIIN

23 KonrpoabHnas padora Ne 2 no reme: «TenioBbie
SIBJICHUSD

2. dneKTpoMarHuTHble AsneHusa (31 yac)

24 DOnextpuszanus GpU3nIecKux Tei. BzaumoaeiicTere Mn.25, 26,27
3apsDKEHHBIX Tell. J[Ba pona 3JeKTPUIECKUX 3apsiioB.

25 JlenuMOCTb AIEKTPUUYECKOrO 3apsiia. DIeMEHTapHbIN Mn.28, 29,30
3JIeKTpUYeCKui 3apsia. IIpoBOAHUKY U U30MIATOPHI
anekTpuyecTBa. Hocurenn anexkTpraeckux 3apsaoB B
MeTaJlIax.

25 n.2e6
3aKOH COXpaHEHHS JEKTPUIECKOTO 3apsAaa. DIEKTPOCKOIL.

27 DIEKTPUIECKOE MOJIE KaK OCOOBIN BHT n.27
Marepuu. Hanpsoicennocmo 91eKmpuiecko2o
nozs. JleicTBUe 3JIEKTPUUECKOTO 110JIsL HA 3JIEKTPUUECKUE
3apsabl. Konoencamop. Duepaus 21eKkmpuyeckoz2o nois
KOHOeHcamopa.

28 OnexTpudeckuil ToK. ICTOUHUKH 2IEKTPUYECKOTrO TOKA. n.32,
OnekTpuyeckas LENb U ee cocTaBHble yacTu. Hampasnenue | 33,34,35,36

" ICUCTBUS QJICKTPHUYCCKOTO TOKA.




29 n.37,38
Cuna Toka.

30 JlaGoparopunas padora Ned «COOpKa ANEKTPUIECKOMN | OT4er
LEIY 1 U3MEPCHUE CUJIBI TOKA B €€ Pa3JIMYHbIX
Y4acCTKax».

31 DneKkTpuuecKoe HampshDKeHUe. 3aBUCUMOCTD CHIIBI TOKa OT Mn.39,40,41
HaIpPsSHKEHUS.

32 DNEeKTPUIECKOE CONPOTUBIICHUE TPOBOJHUKOB. EqUHUIIEI Mn.42,43
COTPOTHBJICHUS.

33 JladopaTopHas pabora NeS«3mepenue HanpsHKEHUs Ha Otyer
Pa3IUYHBIX YYaCTKaX JEKTPUUECKOH LIeTIH.

34 n.44
3akon OMa ay1s y9acTka IeTu.

35 Mn.45,46
VY aensHOE conpoTuBieHKE. Perenne 3anau

36 Peocratsl. JlaGopaTtopHas padora Ne6 «PerynupoBanue Otvet n.47
CHJIBI TOKa PEOCTaTOM»

37 JladopaTopHas pa6ora Ne7 «3MepeHne conpoTHBIECHNE oTyer
MPOBOAHUKA ITPU TOMOIIN aMIICPMETPA U BOJIbTMETPa»

38 KonrpoabHas padora Ne 3 no reme: «JieKTpuiyeckue
B3aUMOJEHCTBUN», «DIEeKTPHYECKHI TOK».

39 M. 48
[locnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB.

40 n. 49
[TapannensHoe coeAMHEHNE TPOBOTHUKOB.

41 Pemenue 3agau o teme: «llocnegoBarenbHoe coequnenue | 1.48,49
IIpoBOHHUKOB. [lapaniensHoe coeIMHEHNE TIPOBOAHUKOBY.

42 PaboTa 31eKTpruecKoro Mot 1Mo MepeMeeHIIo M.51,52
ANEKTPUUYECKUX 3apsA0B. MOIIHOCTh 3JIEKTPUIECKOTO TOKA.
HarpeBaHHe MPOBOJHUKOB DJICKTPUICCKUM TOKOM.

43 JladopaTopHas pa6ora Ne8«3mepenue MOLUTHOCTH U Otyer
paboTHI TOKa B IIEKTPHUECKON JTaMIIe)

44 Pewenue 3anay no teme: «IlocnenoBarenbHoe coenuHenue | M.53
npoBoAHUKOB. [lapainenbHoe coeqMHeHHE TPOBOAHUKOBY,
«MOHlHOCTI) TOKa B IICII IIOCJICA0OBATCIbHBIM U
napayuieIbHBIM COSAMHEHNEM TIPOBOTHUKOBY.

45 3akoH [[xoyind - JleHua. DnekTpudeckue HarpeBaTeabHble Mn.53,54
1 OCBETHTENbHbIE MPpUOopsl. KopoTkoe 3aMbIKaHueE.

46 M.55,56
[MomypOBOTHUKH U TTOIYIIPOBOIHUKOBEIE IPHOOPHI.

47 Pemenue 3amay o Teme: «nekTpuueckue nenuy, «Padota
Y MOILIHOCTH TOKa»

48 KoHnTposbHas padora Ne 4 o Teme: «DJIeKTpUYecKne
nenmn», «Padora U MOITHOCTH TOKAY.

49 MarunuTtHoe noJsie. MHIyKIMs MarHuTHOTO TOJISL. MN.57, 58
MaruauTtHoe nose Toka. OnbIT Opcrena.

50 MarHuTHO€ oJIe KaTyIIKHA C TOKOM. DJIEeKTPOMarHur. OTtyet n.59
[Tpumenenne snekTpoMaruuToB. JladopaTopHasi paGora
Ne9«COopka dyIeKTpOMarH1uTa 1 UCIBITAHUE €T0 JICHCTBHS

51 MarauTHoe I0Jie ITIOCTOSHHBIX MarHuToB. MarautHoe moje | 1.60,61
3emun.

52 JlelicTBUE MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM U .62
JBUKYLIYIOCS 3apsDKEHHYIO0 YaCTULY. DIEKTPOABUTATENb.

53 JlaGoparopuas padora Ne10 «/3ydyenue oTyer

ANEKTPUYECKOTO IBUTATENSI TOCTOSTHHOTO TOKA
(Ha MOJIETTN)».




54

KonTponbnast pabora Ne 5 mo teme:
«JIeKTPOMATHUTHBIE SIBJIECHUS.

3. Ontnueckue asneHus (14 yacos)

55 Cger — snekTpoMarautHas BoiaHa. CKOpOCTh CBETA. .63,64
HcToynnku cBeTa.
56 . M.63- 64
3aKoH NPSAMOIMHENHOT0 PacIpOCTpaHEHHUE CBETA.
57 .65
3aKOoH OTpaXXeHHUs CBETA.
58 .66
[Inockoe 3epkaino
59 n.e7
3aKoH IpeIOMIICHHS CBETa
60 n.e8
JIunzel. OKyCHOE pacCTOSIHUE U ONTUYECKAs CUJIA JINH3BI.
61 .69
W3o6paskeHne npeaMeTa B 3epKaie U JUH3E.
62 JlaGopaTopuas padora Nell «[lomyuerne n3o0paxeHus otyet
IIPH IOMOIIY JIMH3BDY.
63
Pemenue 3amau no teme: «IIpenomnenne ceeray, «JIMH3BI)
64 Mn.70
Onmuueckue npubopwi. '1a3 Kak onTUYECKasi CUCTEMA.
65 N Nn.e3-70
O6006marmui ypok mo TemMe «ONTHYSCKUE SBICHUS»
66 KonrpoabHnas padora Ne 6 no reme: «Onruyeckue
SIBJICHUSI».
67
INoasenenne ntoros yueOHOTo roaa
68
3auyeTHoe 3aHATHE 32 Kypc 8 kiacca.
9 knace
oduree yncao yacos — 102 4.
Neypoka Tema ypoka a/3 [ata JaTa dakr
1. MexaHuuyecKkue asneHus (44 yaca)
1 MarepuanbpHas TOUKa KaK MOJIETb (PU3UIECKOTO Tea. n1
Cuctema otcuera.
2 Iyts. Ilepememenue. OnpeneneHre KOOPIUHATE n.2
JBIDKYILETO TeNa.
3 Ilepemerenue npu NpSIMOIUHEHHOM PAaBHOMEPHOM n.s,4

JBHXKCHHH. BpeMH JBHKCHMUA.




4 Pemenue 3anau no teme: «PaBHOMEpHOE NpsIMONIUHEITHOE n.1-4
JBIDKEHUEY

5 PaBHOyCKOpEHHOE MPSIMONIMHEIHOE JBU)KEHUE. n.s
Yckopenue

6 CkopoCTh IPSMONMHEHHOTO PABHOYCKOPEHHOTO n.e
IBIbKeHMs. ['paduk cKOpocTH.

7 Ilepemerenne npy NpsSIMOJUHEHHOM PaBHOYCKOPEHHOM n.7,8
JBYKEHHH

8 Ilepemerienue npu NpSAMOINHEHHOM PaBHOYCKOPEHHOM n.7,8
JIBIDKCHUH 0€3 Ha4aJIbHOM CKOPOCTH

9 JlaGopaTopHnas pa6ora Nel «Vccnenoanue oTyet
PaBHOYCKOPEHHOT'O ABHXEHUsI 03 HauaJIbHOIM CKOPOCTIY

10 n.o
OTHOCHTETHHOCTh MEXaHUIECKOTO IBVKEHHUS.

11 Pemenne 3amad no teme: «PaBHOyCKOpEHHOE n.1-9
MPSIMOJINHEWHOE IBHIKEHHE)»

12 n.1-9
Pemenue 3anau no Teme: «MexaHHYECKOE JIBIKEHUE)

13 n.1-9
Pemrenue 3amau no teme: «MexaHHYeCKOe JBIDKEHUEY

14 O6o06maromuii ypok no teme: «MexaHIUeCKoe M.1-9
JBIDKCHUEY

15 KonrpoabHnas padora Nel no teme: «MexaHuveckoe
JABHKCHUEY.

16 . Mn.10
Ilepsrlii 3akoH HproTOHA U HHEpLUS.

17 B N.24-27 $.7
Cunbl. Ennannes! cuisl. CBsi3b MEXKAY CHION TSKECTH U
Maccoil Tena. KA

18 Pemenue 3agau no teme: «Muepnus. [lepssiii 3akoH Mn.10
Herorona. Cuisl B MEXaHHUKEY.

19 Bropoii 3akon HetoToHa. Macca Tena. n.11
PaBHozelicTByOIIas cuia.

20 N n.ii
Pewenue 3anay no teme: « Bropoii 3akoH HeroToHa.

21 . n.12
Tperuii 3akoH HeroToHa

22 . n.12
Pemenue 3agau no teme: « Tperuii 3akoH HetoTOHA.

23 n.13
CBo0OoziHOE TIaJICHUE Tell.

24 n.13
Pemenne 3anau no teme: «CB0OOHOE MAZICHUE TEID.

25 JiBmxeHue Teina, OpOoIIeHHOTO BEPTHKAIBHO BBEPX. otyet
Hesecomocts. JlaGopaTopnas padora Ne2 «3mepenue
YCKOPEHHS CBOOOTHOTO TTaJICHUS»

26 Mn.10-12
Pewenue 3anay no teme: «3akonsl HetoToHaY.

27 o
O6o0maromuii ypok 1o teme: «3akoHbl HproToHa)

28 Kontpoabnasi padora Ne2 no Teme: «3aKoHBI
HbroToHay.

29 n.13,14
3aKOH BCEMHUPHOTO TATOTEHHS.

30 YckopeHue cBOOOTHOTO Ma/IeHNs Ha 3eMJle U IPyTruxX M.15,16

HeOECHBIX Tenax




31 n.19,20
PaBHOMEpHOE IBIXKEHUE MO OKPYKHOCTH.

32 Pemenne 3agau no teme: «PaBHOMEpHOE ABUKEHUE IO M.19,20
OKPY>KHOCTI

33 Mn.17,18
Pemenne 3amad no Teme: «CHITBI B TIPHPOJIE)

34 .
O6o06maromuit ypok 1o Teme: «CHIIBI B MEXaHHUKE»

35 Kontpoabnast padora Ne3 nmo teme: «CuJibl B
MEXaHHKe».

36 n.22
Vmnynbce. 3aK0H COXpaHEHUS UMITYNIbCA.

37 Pemenne 3agau mo teme: «/IMImysbc. 3aKOH COXpaHEHUS
AMITYIIbCay

38 n.23
PeakTrBHOE IBHKEHHE.

39 Pemenue 3agau no teme: «Heynpyroe cToakHOBEHHE MN.24,25
JBYDKYIIUXCA TED»

40 Pemenue 3anay no Teme: «3aKOHBI COXpaHEHUS B .26
MEXaHUKE.

41 o MN.26
BrIBOJT 3aK0HA COXpaHEHUS MEXaHUIECKOH SHEPTHH

42 Pemenne 3amad mo Teme: «3aKOHBI COXpPaHEHUS B
MEXaHUKE.

43 O0600MarIui YPOK 10 TeMe: «3aKOHbI COXPAaHCHHS B
MEXaHUKe.

44 KonTponbnast padora Ned4 no Teme: «3aKoHbBI
COXpPaHEHMS B MEeXaHHKe».

2. MexaHuueckue KonebaHusa u BonHbl. 3ByK. (144acos)

45 n.27
MexaHn4YecKue KOJIeOaHHs.

46 . n.28
[epuon, yactora, aMILIMTYAa KoJeOaHU.

47 [IpeBpatenus sHeprun npu koiedanuax. [leprosr n.29, 30
KoJieOaHu pa3InIHBIX MATHUKOB.

48 n.27-29
Pemenue 3amad mo Teme: «MexaHUYeCKUe KOJIeOaHMsD

49 JlaGopaTopHas padora Ne3«cecnenoBanue oTyet
3aBHCHUMOCTH TIEPHO/Ia U YaCTOTHI CBOOOIHBIX KOJeOaHUIt
MasiTHHKA OT JJIMHBI €T0 HUTH.

50 n.31
Pe3onanc

51 MexaHnuecKkue BOJIHBI B OJHOPOAHBIX cpeaax. JmnHa Mn.32,33
BOJIHBIL.

52 n.32,33
Pewenue 3anay no teme: «MexaHUYECKUE BOJIHBDY.

53 n.34
3ByK Kak MeXaHu4deckas BojHa. McTouHuku 3BYKa

54 n.35,36,37
I'poMKOCTB 1 BBICOTA TOHA 3BYKA.

55 Pemenne 3aga4 o teme: «MexaHHUECKHE KOIeOaHUS U
BOJIHBI».

56 Pemenue 3amay mo teMe: «MexaHHMUeCKHE KOJICOaHUS U n.35,36,37
BOJIHBI».

57 O6o0maronuii ypok 1o teme: «MexaHndecKnue n.27-37

KoJIeOaHUs U BOJHBIY.




58 KoHnTpoabHas padora Ne5 no teme: «MexaHu4YecKue
KOJIeDaHUs U BOJHBD).

3. dneKkTpomarHutHble aBneHus (13 yacos)

>9 Marnutroe none. Cuna Amnepa .38

60 HanpasneHue Toka 1 HanpaBlieHHE JTUHUHI €ro .39
MarHUTHOTO ITOJISt

61 OOHapyXeHHe MarHUTHOTO MOJIS IO €T0 IeHCTBUIO Ha .40
anekTpudeckuii Tok. [IpaBuno neoit pyxu. Cuna
Jlopenya

62 n.41
WHyKnns MarHUTHOTO TIOJIS.

63 SIBneHue  3MEKTPOMArHUTHOM  MHAyKnusA.  ONbBITHI Mn.42-43
®dapanes.

64 JlabopaTtopnasi padora Ned «l3yueHue sBIEHHS Otuer
3EKTPOMArHUTHON HHAYKIIUI.

65 Hampasnenue wmnaykumonHoro toka. IlpasBuno Jlenna. M.44-45

SIBeHUe CaMOWHAYKITUH

66 Iepemennviti  mox.  Tpancghopmamop.  Ilepenaua | .46
JIEKTPUYECKOI SHEPTHH HA PACCTOSIHUE.

67 OneKTpoMarHuTHBIE KonebaHus. Konebamenvhutii n.47,49
KOHmYyp. Dnekmpozenepamop.

68 DONeKTpOMarHuTHbIE BOJIHBI U WX CBOMCTBa. [Ipunyunsi M.48,50
paouoceasu u menesuoeHus. Bruauue
INEKMPOMASHUMHBIX USTYYEHUL HA JHCUBbIE OP2AHUZMDL.

69 Mn.51,52,54
Hucniepcus ceeta. Mumeppepenyus u ouppaxyus ceema.

70 Tunel ontuyeckux crnekTpoB JlaGopaTophuasi padora OtyeT n.55
Neq «M3yueHne CIIONTHOTO U JIMHEIHBIX CIIEKTPOB)

71 TTornomenwne Hu HCITyCKaHue cBETa aromamu. | .53,54,55,56

HpOHCXO)K,I[CHI/Ie JIMHEHYATHIX CIICKTPOB

4. KsaHTOBble ABNeHuA (14 yacos)

72 Crpoenue atomoB. ITnanetapHas Mozxens aToma. OTBITHI M.57,58
Pesepdopna.

73 KBaHTOBBIIT XapakTep MOTIIOMEHNS U UCITyCKAaHHS CBETa Mn.s9
aToMaMHu

74
Pemenne 3amau nmo teme: «CTpoeHIe aTOMOBY.

75 CocraB aToMHOTO s1pa. IIpoTOH, HEUTPOH M DIIEKTPOH. Mn.60,61
3akoH DUHIITENRHA 0 TPONOPLUOHATBHOCTH Macchl U
SHEPIUu.

76 n.e2
Hegexm macc u suepaus céa3u amommbvix s0ep.

77
Pemenne 3amad o Teme: «CocTaB aTOMHOTO SIIpay

78 PannoakruBrocTs. [lepron nonypacnana. Ansda- Mn.e3
nsnydenue. bema-uznyyenue. I'amma-u3nydenue

79 JladopaTopHasi pa6ora Ne6 «l3MepeHne ecCTeCTBEHHOTO Otyer

panuanroHHoro hoHa nozumMeTpom». JlaGopaTopHasi
padota Ne7 «/3y4eHue eneHus aapa aToMa ypaHa 1o
¢dororpaduu TpeKoB»

80 n.e3
SAnepusie peakunu. Uctounnkn saeprun CoiHIA U 3BE3/.

81 M.64,65
SnepHas sHepreTHka




82 Oxonoruyeckue po0IeMBbl paboTsl ATOMHBIX Mn.66,67
3JIEKTPOCTAHIIUH. Ho3zumeTtpus. Brausinue
paJMOaKTHBHBIX H3IyYCHHH HA KHBBIC OPTaHU3MBL

83 OTyer

JlaGopaTopnas padora Ne§ «OueHka nepuoja
MOJIypacnaja HaXoIAIIUXCsl B BO3AYXe IPOTYKTOB
pacmiazia ra3a pagoHay.

JlaGoparopuas padora Ne9 «/3yueHue TpekoB
3apsDKCHHBIX YaCTHUIL 110 TOTOBBIM

dhoTorpadusim»
oTyet
84 . Nn.57,67
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[onBeneHue uToroB yueOHOTO roaa

93-94 | KoHTtponbHasa pabota 3a Kypc 9 Knacca.

95-102 | IloAroroBKa K rocy1apCcTBEHHOI HTOr0OBOM
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJ151 YYEHUKA

» ®usuka, 7 xnace/ Iepoimkun A.B., O611ecTBO ¢ OrpaHUUYEHHON OTBETCTBEHHOCTHIO
«IPODAY»; AxtinonepHoe odmectBo «M3marenscTBo «IIpocBemnienner»

» ®usuka, 8 knacc/ [lepoimkun A.B., O61ecTBO ¢ OrpaHUUYE€HHON OTBETCTBEHHOCTHIO
«IPODAY»; AxtinonepHoe oobmectBo «M3marensctBo «IIpocBenienner»

» ®usmka, 8 xinacce/ [lepsimkun .M., BanoB A.U., AkunoHepHoe o6mecTBo «M3naTenscTBo




«IIpocsemenune»
» dusuka, 9 xnacc/ [epeimkua U.M., I'yrauk E.M., BanoB A.U., [Tlerpoa M.A.,
AxkmmonepHoe obmiectBo «M3narenberBo «IIpocBermenue

METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA
KIJIACC

1. PaGouas mporpamma.

2. IIporpamMmbl ocHOBHOTO 00111eTO 00pazoBanus. dusuka. 7 — 9 kiaccel
(aBTopsl:A.B.Ilepoimkun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma mo ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAHHBIM YU€OHUKOM:

4. epoimkuH A.B. ®usnka. 7 knace. Y4eOHUK U1 0011e00pa30BaTeIbHBIX YIPEIKICHHIM .
M.:Ipoda. 2011

5. Jlykamuk B.M. C6opHuUK BOmpocoB U 3a1a4 1o ¢pusuke. 7-9 ki — M.:

[Ipocsemenue, 2010. —192c.

8 KIIACC

1. PaGouas nporpamma. @usuka. 7 — 9xmnaccel: yueOHO-METOAMYECKOTO MOCOOUs
/coct.TuxonoBaE.H. — 2-¢ uza.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

2. [IporpammMbl ocHOBHOTO 00111er0 oOpazoBanus. Pusnka. 7 — 9 kiaccel
(aBropsl:A.B.Ilepoimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUH C BBIOPAaHHBIM YYCOHHKOM:

4. Ileppimkun A.B. ®usnka. 7 knacc. YueOHUK Ui 00111e00pa30BaTeNbHbIX YUPEKICHHH
M.:dpoda. 2011

5. Jlykammk B.H. CoopHUK BOmpocoB U 3aa4 o gusuke. 7-9 k1. — M.: [Ipocemenue, 2010. —
192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATENIbHBIE U KOHTPOJIbHBIE Pa0OTHI. —5-€
m3ganue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®usuka. 7 knacc. JlaboparopHslie paboTsl. KoHTpobHbIE 3ajaHNS. —
Caparos:Jlunei, 2014.

8. «KoHTpoabpHO-U3MepuTenbHble Matepuansl. Pusuka. 7 knacc/Coct. H.U. 3opun. — 2-¢

u3 ., nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiace: yuebHo-Metoauueckoe nocooue/ A.E. Mapon.- M.: [lpoda,
2011.- 123c.:

10. A.B. Ilepbimkun @uzuka-8xi 2017 M. [Ipoda

11. H.B. ®unonoBuu Meroaunueckoe nocoodue 2015 M. JIpoda

12. A.E. Maposn, E.A. Mapon CamocTosiTeNbHbIE M KOHTPOJIbHBIE paboThI-8 Kitace 2017 M.
Apoda

13. B.B. lllaxmarosa ,O.P. llledep Juarnoctudeckue padbots -8 kinacc 2016 M. [Ipocda

14. A.E. Mapon, E.A. Mapon, C.B. I[1o3zoiickuit Coopuuk Bonpocos u 3amau 2015 M. JIpoda
9 KIIACC

1. Pabouas nporpamma. ®usnka. 7 — 9xnaccel: yaeOHO-METOAMUYECKOTO OCOOUs
/coct.TuxonoBaE.H. — 2-e uzz.,crepeorun. —M.: /Ipoda,2013. — 398,(2)

2. [IporpammMbl ocHOBHOTO 00111er0 0Opa3oBanus. Puznka. 7 — 9 kiaccel
(aBropsl:A.B.Ileprikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PaGouas nporpamma no ¢pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUH C BEIOPAHHBIM Y4EOHUKOM:

4. Tleppimkun A.B. @usnka. 7 knacc. YueOHUK 11t 0011e00pa30BaTeIbHBIX YIPEKICHUH .
M.:[Ipoca. 2011

5. Jlykammk B.U. C6opHUK BOIIpocoB u 3aaa4 1o ¢usuke. 7-9 k. — M.: [Ipocsemenue, 2010. —
192c.



6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATENIbHBIE M KOHTPOJIbHBIE Pa0OTHI. —5-¢
uznanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie padoTsl. KoHTpoIbHbIE 3a7aHNS. —
Caparos:Jluueii, 2014.

8. «KoHTpoabpHO-U3MepuTenbHble Marepuansl. Pusuka. 7 knacc/Coct. H.U. 3opun. — 2-¢
u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yaeOHo-meroanueckoe mocodue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c.:

KoHTponbHbIe 1 caMOCTOsATENbHBIE Pa0OoThI N0 (u3nke. 9 kiacc: Kk yueOHuky A.B. Ilepsikuna,
E.M. I'yrauk «®wusuka 9 kinace» / O.U. I'pomiieBa. — M.: U3gatenbcTBo «Ok3amen», 2014,
Tectsl o ¢pusuke. 9 xknacc: k yueonuky A.B. Ileppimkuna, E.M. I'ytHIK

«Pu3uka

9 knacce» / O.U. I'pomiieBa. — M.: M3narenscTBO «OK3amen», 2010.

dusuka. 9 kitacc. Temarnyeckue TecToBble 3ananus g moarorosku Kk ' MA. / aBt.- coct.: M.B.
boinenko, O.H. Mupoukuna. — SIpocnasias: OO0

«Axanemus pazButus», 2014.
A P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
7 KIIACC

1 . Bubaunoreka — Bc€ mo mpeamery «dusukay. — Pexxum goctyna: http://www.proshkolu.ru

2. BuzeoomnsITsl Ha ypokax. — Pesxxum moctyna: http://fizika-class.narod.ru

3. Enunast kosutekius nudpoBeIx 00pa3oBaTeabHbIX pecypcoB. — Pexxum noctyma: http://school-
collection.edu.ru

4. lHTepecHbIe MaTepralibl K ypokaMm (PU3UKH 110 TeMaM; TECThI [0 TeMaM; HarJIsIHbIC TOCOOUs
K ypokam. — Pexxum noctyma: http://class-fizika.narod.ru

5. ludpossie oOpa3oBarebHbIe pecypehl. — Pexum qoctyna: http://www.openclass.ru

6. DneKkTpoHHBIE yueOHUKH 110 pusuke. — Pexxum moctyma: http://www.fizika.ru

8 KJIIACC

1. Bubnmnoteka — Bc€ o npeamety «®Pusmka». — Pexxum noctymna: http://www.proshkolu.ru

2. BugeoonsiTel Ha ypokax. — Peskum mocryma: http://fizika-class.narod.ru

3. Eaunas xomneknus nudpoBbIX 00pa3oBaTeNbHBIX PeCypcoB. — Pexxum

noctyna: http://school- collection.edu.ru

4. laTepecHble MaTepHalibl K ypokaM (DU3HMKH MO TEMaM; TECThI IO TeMaM; HarJIIHbIE TOCOOHS
K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

5. ludpossie 06pa3oBarenbHbie pecypchl. — Pexxum goctyma: http://www.openclass.ru

6. DiekTpoHHbIe yueOHUKH 110 u3uke. — Pesxum mocryma: http://www.fizika.ru

9 KJIACC

1. BugeoonsiTel Ha ypokax. — Pexxum poctyma: http://fizika-class.narod.ru

2. Enunas xosuiekims udpoBeix 00pa3oBaTenbHBIX pecypcoB. — Pexxum nocryna: http://school-
collection.edu.ru

3. IHTepecHbIe MaTepralbl K ypokaMm (PU3UKH 110 TeMaM; TECThI [0 TeMaM; HarJIsIHbIE TI0COOUS
K ypokam. — Pexxum noctymna: http://class-fizika.narod.ru

4. [Tudporsie oOpazoBaTenbHbIe pecypchl. — Pexxum noctyna: http://www.openclass.ru

5. DnexTpoHHbIE YueOHHUKH 10 pusuke. — Pexxum qoctyma: http://www.fizika.ru

6. Iucranumonnas mkona Ne368 http://moodle.dist-368.ru/ OtkpsiThiii kiace. CereBoe
obpasoBatenbHOe coobiecTBo. http://www.openclass.ru/node/109715

7. Enunas komneknus nupoBeIX 00pa3oBaTebHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIN IIEHTP HH(DOPMAIIMOHHO-00pa3oBaTeIbHBIX pecypcos. http://www.fcior.edu.ru/
9. Uurepuer ypok. http://interneturok.ru/ru/school/physics/

10. 'azera «1 cenTs0ps» matepuainsl o ¢pusuke. http://archive.lseptember.ru/fiz

11. Auumarnuu ¢pusndyeckux oobekTos. http://physics.nad.ru/



12. )KuBas ¢pusuka: ody4aromas nporpamma. http://www.int- edu.ru/soft/fiz.html
13. ®usuka.ru. http://www.fizika.ru/






