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IHosicHuTEJILHAA 3aNIHMCKA

[Iporpamma no ¢u3HuKe Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl COCTaBJIEHA
Ha OCHOBE TMOJOXEHUA U TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
oOpazoBaTenbHOM mporpaMmbl, mnpeacraBieHHbx B ®I'OC 000, a Takxkec yuéToM
denepanbHOil paboueil mporpaMmMbl BocnuTanus U Konuenuuu npenoaaBaHust yueOHOT 0
npeamera «PusuKa.

CopepxaHue mnporpaMMbl 1O  (U3MKE HampaBieHO Ha (QopMupoBaHUE
€CTECTBEHHO-HaYYHOW IPAMOTHOCTH OOYYaIOIIMXCS U OpraHU3alui0 U3ydeHus: GU3uKu
Ha JIeATeNbHOCTHOW OCHOBe. B mporpamme mo ¢u3uKe y4YUTHIBAIOTCS BO3MOXKHOCTH
yuyeOHOro mnpeaMera B peanusanuu TpedoBanuit ®I'OC OOO kK MIaHUPYEMbIM
JUYHOCTHBIM M METaNpeJIMETHBIM pe3yJibTaTaM O0Y4YeHHS, a TakKe MEXIPEeIMETHbIE
CBSI3M E€CTECTBEHHO-HAYYHBIX YYEOHBIX NPEJIMETOB Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHus.

[Iporpamma no ¢u3MKe npeiaraeT NPUMEPHYIO MOCIEI0BATENIbHOCTD U3YUCHHUS
TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOIO COAEPKaHUS U yUETE BO3PACTHBIX
0COOEHHOCTEN 00yUalOIIUXCSl.

®uznka ABISETCS CHUCTEMOOOPA3YIOUIUM JUIsl €CTECTBEHHO-HAYYHBIX YUYeOHBIX
IPEIMETOB, TIOCKOJIbKY (DU3MYEeCcCKre 3aKOHBI J€KAT B OCHOBE MPOIECCOB U SIBICHHIA,
U3y4aeMbIX XUMHEH, OuoJioruei, acTpoHOMHEH W (u3nyeckoil reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYyUHYIO KapTHHY MHpa, MpPEeAOCTaBIseT Hauboliee SCHbIC
oOpasubl MPUMEHEHUSI HAay4YHOTO METOoJla TO3HAHUS, TO €CTh CHoco0a MOIy4YeHUs
JOCTOBEPHBIX 3HAHUI O MUPE.

N3yyenue ¢Gu3NKK MpeArnojaraeT OBIAJEHUE CICAYIOIMMH KOMIETEHTHOCTSIMH,
XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYI0 I'PAMOTHOCTD:

HAYYHO OOBSICHATH SIBJICHUSA,

OLICHUBATH U MOHUMATh 0COOEHHOCTH Hay4YHOT O UCCIIEJOBAHNUS;

UHTEPIPETUPOBATh JAHHBIE M HCIIOJIb30BaTh HAy4YHbBIE JOKa3aTEIbCTBA
JUTS1 TIOJTyYE€HUS] BBIBOZOBY.



Henu u3ydyeHus GpU3MKU Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUs OMPEICIICHbI
B Konnenmun mnpenonaBanus ydeOHoro mpenmera «®Pusmka» B 00pa30BaTeIbHBIX
OpraHu3aLusaX Poccutickon Oepnepauun, peAN3YIOIINX OCHOBHBIE
oOmeoOpa3zoBareibHble  NPOrpaMMbl,  yTBEpKAEHHOM  pemenuem  Koseruu
MunuctepctBa npocBenieHus: Poccuiickoii @enepannu (mpotokosn ot 3 nexadps 2019 r.
Ne TTIK-4BH).

Henu usyuenus Gu3uku:

npuoOpeTeHre MHTepeca M CTPEeMIICHUS OOy4aloluXcs K HayYHOMY H3YUYCHHIO
MPUPOJIBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX M TBOPYECKUX CTIOCOOHOCTEH;

pa3BUTHE TIPEJCTABICHUH O HAYYHOM METOJIE TMO3HaHWs © (HOpPMHpPOBAHHE
MCCIIEZIOBATEIHCKOTO OTHOIIEHHS K OKPYKAIOIIUM SIBICHUSIM;

GopMupoBaHHE HAYYHOTO MHPOBO33PEHHUS Kak pe3yibTaTa H3y4YeHHs OCHOB
CTPOCHUS MaTepUH M QyHIAMCHTAIBHBIX 3aKOHOB (DPU3HKHU;

dopMupoBaHuEe TPEACTaBICHUNH O ponu (QUIUKKA Ui Pa3BUTUSA  JPYTHX
CCTCCTBCHHBIX HAYK, TCXHUKHU U TCXHOJIOTH;

pa3BUTHE MPEJCTaBICHUI O BO3MOXHBIX cdepax Oyayiieid MnpodecCuoHaTbHON
JESTeNLHOCTH, CBSI3aHHOW ¢ (DU3HMKOM, TIOJTOTOBKA K AaJIbHEHIIEMYy O0y4eHHUIO B 3TOM
HampaBJICHUH.

JlocTH)XKeHre 3TUX IIeNiel MporpaMMbl Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus 00eCIIEUNBACTCS PEIICHUEM CIICTYIOIINX 3a/1ay:

NpUOOpETeHHe 3HAHWI O JHUCKPETHOM CTPOEHHUU BEHIECTBA, O MEXAHHYECKUX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpETeHHEe YMEHHMM ONUCHIBATH U OOBICHATH (U3HUECKHE  SBICHUS
C UCTOJIb30BaHUEM MOJYyUYEHHBIX 3HAHUH;

OCBOCHHME METOJIOB pEIICHUSI MPOCTEHITUX PAaCYETHBIX 3a7a4 C HCIIOJIb30BAHUEM
duznuecknx Mojenel, TROPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 337124,

pa3BUTHE YMEHUU HAOIIOJATh TPUPOIHBIC SIBICHUS M BBINOJIHATH OIBITHI,
nabopaTopHbie pabOTHl U IKCIIEPUMEHTAIbHBIE HCCIEAOBAHUS C HCIOJIb30BAHHEM
U3MEpUTETHHBIX TPUOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ nH(pOpMaIel GU3NIEeCKOro COACepKaHUs, BKIIOUYas
uHOPMAITMI0O O COBPEMEHHBIX JOCTHKEHUSAX (PU3UKHU, aHAIW3 U KPUTHYECKOE
OlICHMBaHUE WHPOPMAIIHH;

3HAKOMCTBO cO cdepamMu npodheCCHOHAIBHOW JSATEIbHOCTH, CBS3aHHBIMU
c (Gu3MKON, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMH Ha JOCTIXKECHHSIX
buznuecKoi HayKH.

Ha wu3ydenwe ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro
obpa3oBanus oTBoauTcs 238 dacoB: B 7 Kiacce — 68 dwacoB (2 waca B Hejelo),
B 8 kiacce — 68 yacoB (2 waca B Heneno), B 9 kinacce — 102 gaca (3 yaca B Hezielo).

[Ipennmaraemsrii B mporpamMme 1mo Gu3HKe MepeueHb JIa00paTOPHBIX PaOOT U OIBITOB
HOCUT PEKOMEHIATCNIbHBIA  XapakTep, YYHUTeNIb JelaeT BbIOOpP MPOBEACHUS
7a00OpaTopHBIX pabOT U ONBITOB C YYETOM HMHAUBUIYAIbHBIX OCOOCHHOCTEU
OOy4JarommMXCcs, CIHUCKAa DJKCIEPUMEHTAIBHBIX 3aaHui, MpeajiaraéMbiX B paMKax
OCHOBHOT'O TOCYIapCTBEHHOTO YK3aMEHa Mo (pU3MKe.



Conep:xxanue 00yyeHus

7 KIIACC
Paszjnen 1. ®u3uka u e€ pojib B IO3HAHUYU OKPYKAKOIIET0 MUpa
®usuka — Hayka o npupogne. fBineHus npupoabpl. DUBNUYECKUE SIBICHUA:

MEXaHUYECKUE, TEIUIOBBIE, JIEKTPUUYECKIE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.
®duznyeckue BenuurHbl. M3Mepenue puznyueckux sennunH. Gusndeckue npubopsl.
ITorpemHocTs u3MepeHu MexayHapoaHas CucTeMa €AuHUIL.

Kak ¢u3uka u  Jpyrue  ecTeCTBEHHbIE HAayKd  HU3Y4YalOT  MPUPOIY.
EcTtecTBeHHO-HAaY4YHBII METO] TO3HAHUS: HAOII0JEHUE, TOCTAaHOBKA HAYYHOT'O BOIIPOCa,
BBIIBIDKEHHE TUIIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TMIOTE3, 00BICHEHWE HA0II01aeMOr0
aBiieHus. Onucanre PU3NYECKUX SBJICHUHN € MTOMOIIBIO MOJIENEH.

Jlemoncmpayuu
MexaHn4yecKue, TEMIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
duznyeckre npudOpkI U MPoIeIypa NPSIMbIX H3MEPEHUIN aHATOTOBBIM U IU(DPOBBIM
npruOOpOM.

Jlabopamopnvle pabomul u onvimol

OmnpenenieHue 1EHbI ACICHUS IIKAbl HK3MEPUTEILHOTO MprUoopa.

N3mepenne paccTosTHUM.

N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeA.

Onpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenue temnepaTypsl Py NOMOIIHU KHIKOCTHOTO TEPMOMETPA U AaTUHKA
TEMIIEPATYPBHI.

[IpoBenenue ucciaeqoBaHus MO MPOBEPKE TMIOTE3bI: NAIBHOCTh MOJETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIbIIIE BHICOTA MTyCKa.

Pasjen 2. [lepBoHayajibHbIe CBeJIEHHSI O CTPOEHHH BellleCTBA

CtpoeHue BemiecTBa: aTOMbl MU MOJIEKYJIbI, X pa3Mmephl. OMNbITHI, TOKa3bIBAIOIINE
JTMCKPETHOE CTPOCHUE BEIIECTBRA.

JIBr>keHue yactull BeuectBa. CBsi3b CKOPOCTH JIBMXKEHUS YACTHUIL C TEMIIEPATYpPOH.
bpoyHoBckoe aBmwkenne, nuddys3us. BzanmoneicTBue dacTHIl BelIeCTBa: IPUTHIKCHHE
Y OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHUE Ta30B, XUIAKOCTEM M TBEPABIX
(KkpucTamnyeckux) Tell. B3auMOCBSI3b MEXAy CBONCTBAMH BEUIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX W HMX AaTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

HaGmronenre 6poyHOBCKOTO ABMKCHHUS.

HaG6mronenne nuddysun.

HaOmonenue sBIeHUE, OOBACHSIONIMXCSA MNPUTSDKCHUEM WM OTTAIKUBAaHHEM
YJaCTHII BEIIECTBA.



JlabopamopHvie pabomul u onvimol
OueHka AuaMeTpa aToMa METOJIOM PsAZIOB (C ucmoJib3oBaHueM poTorpaduii).
OnbIThI O HAOTIOICHUIO TEMJIOBOTO PACIIUPEHUS Fa30B.
OMnbITHI 10 0OHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBu:keHHne ¥ B3aHMOAeCTBHE TeJl

Mexannyeckoe ABWKEeHUE. PaBHOMEPHOE U HEpAaBHOMEPHOE IBUXKEHHE. CKOPOCTb.
Cpennsisi CKOpOCTb IPY HEPABHOMEPHOM JBH>KEHUU. PacUy€T myT ¥ BpeMeHU JBUKECHUS.

SBneHre MHEPLUMU. 3aKOH UHEPLIMU. B3anMoneiicTBHE TeN KaKk NPUYMHA U3MEHECHUS
CKOPOCTH JABHMXKEHMS Tel. Macca Kak mMepa MHEPTHOCTH Tena. [IIOTHOCTh BeliecTna.
CBs13b TNIOTHOCTH C KOJIMYECTBOM MOJICKYJ B €IMHUIIE 00bEMA BEIIIECTRA.

Cuna kak xapakTepucTHKa B3auMojeircTBUs Ten. Cuiia ynpyrocTd v 3akoH ['yka.
N3Mmepenne cuiibl ¢ HOMOIIBIO0 JUHAMOMETpA. SIBIE€HHE TATOTEHUS U cuiia TskecTu. Cuiia
TSKECTH Ha Apyrux mianetax. Bec tena. HeBecoMmocTth. CrioxkeHne CUIl, HATPaBJICHHBIX
no onHo npsimoi. PaBHopelcTByromas cui. Cuna TpeHus. TpeHue CKOMBXKEHUS U
TPEHUE MOKOA. TpeHUe B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu
HaGmroneHre MexaHU4eCcKoro JIBUKEHUS Tea.
N3Mepenmne CKopoCcTH MPSIMOITUHENHOTO JBUKEHUS.
HaGroneHue siBeHus HHEPITUH.
HaGmroneHne nu3MeHeHus: CKOPOCTH MPU B3aUMOJIEHCTBHUH TEJl.
CpaBHeHME MaccC 0 B3aUMO/JIEUCTBUIO TEJ.
Ciio’)keHue CUJl, HalpaBJIECHHBIX IO OJTHOW MPSIMOM.

Jlabopamopnvle pabomul u onvimol

Ornpenenenue CKOPOCTH PaBHOMEPHOTO JIBUKEHUS (IIapUKa B KUIAKOCTU, MOAEIH
AIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jajee).

Omnpenenenue CpeHEN CKOPOCTH CKOIBKEHUST OpyCKa MK IIapuKa 10 HAKIOHHON
IJIOCKOCTH.

Ornpenenenue MIOTHOCTUA TBEPIOTO TENA.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshKeHUs (nedopMariiu) IpyKHuHbI
OT MIPUJIOKEHHOW CHJIBI.

OnbIThL, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tefa
U XapakKTepa CONMPUKACAIOUINXCS MOBEPXHOCTEM.

Paznen 4. JlaBiieHue TBEPABIX TeJ, JKUAKOCTEN U ra3oB

Hasnenne. CrocoObl yMEHBIICHHsSI W yBEIWYCHUs naBieHus. [laBneHue rasa.
3aBUCUMOCTh JaBJICHHS Ta3a OT 00bEéMa, Temneparypsl. [lepenada naBnenust TBEPABIMU
TeIaMHu, JKUIAKOCTSIMU © Ta3zamu. 3akoH Ilackans. [lHeBMaTtuueckue MalIUHBI.
3aBUCUMOCTh JIaBJICHUSI KUJIKOCTH OT TIIyOuHBL. [HWapocTaTuueckuil mapajokxc.
Coobmatomuecs cocyabl. ['napaBiuueckue MeXaHu3Mbl.

Atmocdepa 3emnaum u armocepHoe gaBieHue. I[IpuunMHBI CylleCTBOBAHUS
BO3aylHON o0onouku 3emnu. OnweiT Toppuuemnu. M3mepenue atMochepHOro



JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOT0O IaBJIEHUS OT BBICOTHI HaJl YPOBHEM MODS.
[Tpubops! 17151 U3MepeHuss aTMOC(EPHOro TABJICHHUS.

JlelicTBUE )XUIKOCTU U ra3a Ha IOIPY>KEHHOE B HUX TejO0. BeITamkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomnnaBanue.

Jlemoncmpayuu

3aBUCUMOCTD JIABJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenaya naBneHUs KUAKOCTHIO U Fa30M.

Coobmatoniuecs CoOCy/ibl.

I'mppasnnueckuii npecc.

[IposiBnenue nercTBusi aTMOCHEPHOTO JABICHHUS.

3aBUCHMOCTD BBITAJIKMBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeJa U
MJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcinoBue IUIaBaHUS TeJ: IUIABAHWE WM TIOTPYKEHUE TeJl B 3aBUCUMOCTHU
OT COOTHOIIICHHUA TJIOTHOCTEMN TeJla U )KUIKOCTH.

Jlabopamopnvle pabomul u onvimol

UccnenoBanne 3aBUCMMOCTH Beca Tella B BOjAE OT O0BEMA MOrPYKEHHOU
B KMJIKOCTb YaCTH TeJia.

OnpenenieHue BBITAIKUBAIONIEH CHWIIBI, JACHCTBYIOIIEW HaA TENO, MOrPYKEHHOE
B JKHJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHJIbI, JEUCTBYIOIIEH Ha TEJO
B KMJIKOCTH, OT MaccChl Tea.

OnbITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUIIbI, JEUCTBYIOIICH
Ha TEJIO0 B )KUJIKOCTH, OT 00BhEMA MOTPYKEHHON B )KUIAKOCTh YACTH TeJIa U OT IUIOTHOCTH
JKUJIKOCTH.

KonctpynpoBanue apeoMmeTpa WM KOHCTPYHPOBAHHE JIOJKA U OMNpPENCIICHUE €€
rPy30II0IbEMHOCTH.

Paznen 5. PaboTa 1 MOIIHOCTh. JHEPIrUs

Mexanndeckasi pabota. MOITHOCTS.

[IpocThie MexaHU3MBI: pbIyar, OJOK, HAKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBeCHs
peiuara. IlpumeHeHne mpaBuiia paBHOBECHS pbluara K OJIOKY. «30JI0TO€ MPaBUIIO»
Mexanuku. KITJ[ npocteix mexanuzmoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprusi. Kunetnueckas u noteHiuanbHas sHeprus. [Ipespaiienne
OJIHOT'O BHJIa MEXaHUYECKOM SHEPTUH B APYTrOi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[TpyumMepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie pabomul u onvimwi

Ompeneneaue pabOTBI CHJIBI TPECHHS TIPH PaBHOMEPHOM JBIDKCHHHM Tejla
10 TOPU30HTAIBLHON ITOBEPXHOCTH.

HccnenoBanue ycaoBUid paBHOBECHS phlyara.



N3mepenue KIIJ[ HAKITOHHOM INTIOCKOCTH.
N3yueHne 3ak0Ha COXpaHEHUSI MEXaHUYECKON SHEPTUN.

8 KJIACC

Pa3nen 6. TenioBble siBJIEHUA

OCHOBHBIE TIOJIO)KEHUS MOJIEKYISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJ. OTBITHI, TOATBEPKIAIOIIAE OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopgenun  TBEPAOrO, KHUAKOITO M  ra3000pa3HOr0 COCTOSSHMH  BEIECTBA.
Kpucrannuueckue u amopdubeie Tena. OObSICHEHHWE CBOMCTB Ta30B, XUIKOCTEH U
TBEP/IBIX TEJ HA OCHOBE MOJIOKEHUN MOJICKYJISIPHO-KMHETUYECKOW Teopuu. CMaunBaHUE
U KanuJUISIpHbIE sIBJIEHUS. TEerIoBoe pacIupeHne U CKaThe.

Temnepartypa. CBA3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKEHHS YaCTHII.
Buytpennsis sHeprusi. CriocoObl M3MEHEHHS BHYTPEHHEHW DHEPruu: Teruionepenada u
coBeplieHue paboThl. Buael Termonepemsaun: TEMJIOMPOBOIHOCTh, KOHBEKIIHS,
U3JIyYCHHUE.

KoanuecTBO TemaoThl. YAelbHAas TEIJIOEMKOCTh BeEIIECTBA. 1e€ImIooOMeH U
TEMJIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOro OanaHca. [lnmaBneHue u oTBepaeBaHHE
KPUCTAJUTMYECKUX BEIIECTB. YJelIbHasl TerioTa IuiaBieHus. IlapooOpa3zoBanue wu
koHgeHcanus. Hcmapenwe. Kumenuwe. VYaenpHas Teruiora MmapooOpa3oBaHMS.
3aBUCUMOCTH TeMIIEpaTypbl KUTIEHUSI OT aTMOC(EPHOTO JaBICHUS.

BiaxxnocTs Bo3ayxa.

DHeprus TOIIMBa. Y AeIbHas TEIJIOTa CrOpaHUs.

[Tpunnume! padotsl TermnoBeix apurateneit KIIJI termoBoro npurarens. TemnoBbie
JIBUTATEJIM U 3al[UTa OKPYKalOIIEe Cpeibl.

3aKOH COXpaHEHMS U MPEBPAICHUs SHEPTUHU B TEIUIOBBIX MPOIleCcCax.

Jlemoncmpayuu
Ha6mronenne 6poyHOBCKOTO ABHIKEHHS.
Ha6monenne nuddysum.
HaGmoneHue ssBieHU cMauyMBaHUs U KaMILIIPHBIX SIBICHUH.
HaGmroieHre TerioBoro pacmmpeHust Tel.
N3meHeHne naBiIieHWS Tra3a MNpU HM3MCHCHHMHM O00bEMa W HAarpeBaHWHM WM
OXJIAKJICHHH.
[IpaBuna u3amMepeHus: TEMIEPATYpPHI.
Bunpr rermionepenayum.
OxJta’kICHUE TIPH COBEPIISHUH PAOOTHI.
HarpeBanwme npu coBepiiieHnH padOThl BHSIITHUMH CHJIAMU.
CpaBHeHHE TEIIIOEMKOCTEH pa3IMYHbIX BEIIECTB.
Habmronenne kurneHus.
Habnroaenue mocTossHCTBA TEMIIEPATyphl MIPH TUIABICHUH.



Mopenu TeIU10BBIX IBUTATENICH.

JlabopamopHvie pabomul u onvimol

OmnbITHI 110 OOHAPYKEHUIO JEHCTBHS CHII MOJIEKYJISIPHOTO MPHUTSKEHUSI.

OMnBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJI WJIU caxapa.

OnbITEI IO HAOIIOACHUIO TETUIOBOTO PACIIMPEHHS Ta30B, KUAKOCTEH U TBEPABIX
TelL

Omnpenenenre gaBIeHUs BO3AyXa B OAJIOHE MITIPHIIA.

OmnBITEL, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTH JABIICHUS BO3AyXa OT €ro o0béMa u
HarpeBaHUs MU OXJIAXKICHUSI.

[IpoBepka ruMOTE3bl JIMHEHHOW 3aBUCHUMOCTH JUJIMHBI CTOJOWKA IKHIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TeMIIepaTypHl.

Habmonenne n3smMeHeHrsl BHYTPEHHEH SHEPTHUH Tela B pe3ylbTaTe TeIUIonepeaun
M paOOThI BHEIITHUX CHIL.

HccrnenoBanne sBICHHS TEIIOOOMEHA NP CMEIIMBAHUU XOJIOJTHON U TOpsiueit
BOJIBI.

OmnpeneneHrne KOMWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW MPH TEIIOOOMEHE
C HarpeThIM METAJUTHYECKAM IUAJTHHIPOM.

Omnpenenenre yaenbHON TETUIOEMKOCTH BEIIIECTBA.

HccrienoBanue mporiecca UCapeHusl.

OmnpeneneHre OTHOCUTETHPHON BIAKHOCTH BO3AyXa.

OmnpeneneHre yaenbHON TEIIOTHI IIJIaBICHUS JIb/A.

Paznen 7. DiekTpudyeckue U MATHUTHBIE SIBJICHUS

OnexkTpuzanus Ted. J[Ba poma dIIEKTpUYECKUX 3apsaoB. B3aumopeiicTBue
3apsHKEHHBIX Tel. 3akoH KyioHa (3aBUCMMOCTD CHUJTbI B3AMMOICHCTBUS 3aPSAKEHHBIX TEll
OT BEJIMYMHBI 3aPSJ0B U PACCTOSIHUSA MEXKIY TEIAMHU ).

Onektpuueckoe 1mone. Hanpsk€HHOCTh  3nekrpuyeckoro moss. [IpuHnmn
CYHEPIIO3UIMH JICKTPUUECKUX TOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu »snexkTpuyeckux 3apsaoB. OJIEMEHTAapHBIM JIIEKTPUUYECKHN  3aps.
Crpoenue aroma. ITpoBOIHMKHA M JUANEKTPUKHU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO
3apsaa.

DNEeKTpUUECKUN TOK. Y CI0BUA CYIIECTBOBAHMS 3JIEKTPUUECKOr0 TOKa. MICTOUHUKH
MIOCTOSIHHOTO TOKa. JIeHCTBHSL 3JIEKTPUYECKOr0 TOKa (TEIUIOBOE, XHWMHUYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUNA TOK B KUJIKOCTSIX U razax.

Onektpuueckas 1enb. Cuia Toka. DnekTpuueckoe HamnpsbkeHue. CompoTUBICHHE
MPOBOJIHUKA. YIEIbHOE COINPOTHUBIICHHE BellecTBa. 3akoH Oma JJisi ydacTka Lenu.
ITocnenoBaTenbHOE U MapalIEIbHOE COETUHEHNE IPOBOIHUKOB.

PaboTa n MOIITHOCTB 3JIeKTpHUECKOro ToKa. 3akoH J[oyms—JIeHma. DimekTpudeckue
LENH U MOTPEOUTENH IEKTPUUECKON dHepruu B ObITy. KopoTkoe 3aMmbikaHue.

[ToctossHHBIE MarHuThl. B3anmoneicTBUE NOCTOSHHBIX MAarHMTOB. MarHutHoe
noJjie. MarauTHoe 1mojie 3emMiIM M €ro 3HadyeHue I KU3HU Ha 3emuie. OneIT Ipcrena.



MarauTHoe moJie 3JIEKTPUYECKOro ToKa. IIpuMeHeHue 3JIEKTPOMAarHUTOB B TEXHUKE.
JleficTBHE MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM. DJIEKTPOABUTATEb ITOCTOSIHHOTO
ToKa. Mcmosb3oBaHuEe DIIEKTPOABUrATENIEM B  TEXHUYECKUX  YCTPOMCTBAX U
Ha TPaHCIOPTE.

Onbrtel Dapanes. SBireHne >3MeKTpOMarHUTHOW HMHAyKIUHU. lIpaBuno JleHuna.
Onextporeneparop. CnocoObl MOTY4YEHUs 3JIEKTPUUECKON 3HEPTUU. DIEKTPOCTAHLIMU
Ha BO30OHOBJIIEMbIX HICTOYHUKAX YHEPTUU.

Jlemoncmpayuu
DJIeKTpuU3alus Tel.
JIBa pojia 3JEKTPUUECKHUX 3apsI0B U B3aUMOJEHCTBUE 3aPSKEHHBIX TEJL.
YCTpOUCTBO U JIEUCTBUE IIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] MHTYKIHUA.
3aKOH COXpaHEHUS AJIEKTPUUECKUX 3aPsJI0B.
ITpoBOJTHUKH U JUATEKTPUKH.
MoenupoBaHue CUITOBBIX JIMHUN 3JIEKTPUUECKOTO TTOJIS.
MCTOYHMKH TTOCTOSTHHOT'O TOKA.
JIeHcTBUS DIIEKTPUYECKOTO TOKA.
DJIEKTPUUYECKUN TOK B KUJIKOCTH.
["a3o0BbIl pa3psia.
N3Mepenue cuiibl Toka aMIepMeTPOM.
N3Mepenue 351eKTpUUeCcKOro HapsiKeHUsI BOJIbTMETPOM.
PeoctaT u Marazud conpoTUBIICHUH.
BzanmMopeiicTBre MOCTOSHHBIX MarHUTOB.
MoenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHUS MOJI0COB MAarHUTaA.
MoenupoBaHuE MarHUTHBIX 0JIEH MTOCTOSHHBIX MAarHUTOB.
OnbIT OpcTena.
MarauTHoe 1oJjie ToKa. DIEKTPOMarHur.
JleicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DJNIeKTPOABUTATEIIH TTOCTOSHHOTO TOKA.
HccnenoBanue sBIEHUS 3IEKTPOMArHUTHOW MHTYKIIHAH.
OnbiThl @apajes.
3aBUCUMOCTDH HaIIPaBJICHUSI MHIYKIIMOHHOTO TOKA OT YCJIOBUI €ro BOSHUKHOBEHHS.
DJIIeKTPOTreHEPaTOP MOCTOSHHOTO TOKA.

Jlabopamopnvle pabomul u onvimol
OMBITHI 110 HAOTIOACHUIO JICKTPHU3AIIMH TEJI MHAYKIIUCH U TPU COMPUKOCHOBEHUH.
HccnenoBanue NeMCTBUS SJSKTPUUSCKOTO OIS HA TPOBOJIHUKY U TUIJICKTPUKH.
COopka u nmpoBepka padOThI AJESKTPHUCCKOM M MMOCTOSHHOTO TOKA.
H3mepenue u peryaupoBaHrie CHIIBI TOKA.
N3mepenue u perynupoBaHue HAIPSIKEHHUS .
HccnenoBaHnne  3aBHCUMOCTH  CHJIBI  TOKa, HAYIMIETO  4Yepe3  PE3UCTOp,
OT COINPOTHUBJICHUS PE3UCTOPA M HAIIPSDKESHHS HA PE3UCTOPE.



OnpITEl, JEMOHCTPHUPYIOIIAE 3aBUCHMOCTb JJIEKTPUYECKOIO CONPOTUBIICHHUS
IIPOBOJTHUKA OT €r0 JUIMHBI, INIONAU TONEPEYHOTO CEUEHUS U MAaTEpHAIa.

IIpoBepka mpaBwiia CIOKEHHsI HAIPSKEHUW MPHU MOCIEAO0BATEIBHOM COCIUHEHUH
IBYX PE3UCTOPOB.

IIpoBepka nmpaBuiia Ju1si CUIIBI TOKA ITPU NapaJIEIbHOM COEAUHEHNUN PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOr0 TOKA, UAYIIETO Yepe3 Pe3UcTop.

Onpenenenne MOITHOCTH JIEKTPUYECKOTO TOKA, BBIAEISEMON HA PE3UCTOPE.

HccnenoBanne  3aBUCMMOCTH  CHJIBI  TOKa, MAYLIETO 4YEpe3  JaMIIOUKY,
OT HANPSKEHUS HA HEW.

Omnpenenenue KIIJ[ HarpeBarensi.

HccnenoBanre MarHUTHOTO B3aUMOAENCTBUS MTOCTOSIHHBIX MAarHUTOB.

N3yyeHue MarHMuTHOTO MOJIsi MOCTOSSHHBIX MAarHUTOB MPU UX OOBEUHEHUU U
pa3/ieJICHHH.

NccnenoBanue NeWCTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITel, JOEMOHCTPUPYIOUIME 3aBUCUMOCTHb CHJIbI B3aMMOJICUCTBUS KaTYyLIKH
C TOKOM Y MarHuTa OT CHJIbl TOKAa M HaIlpaBJICHUs TOKA B KaTYyIIIKE.

N3yueHne 1efcTBUS MAarHUTHOTO MOJISL HAa MPOBOJHUK C TOKOM.

KoHcTpyupoBanue u n3ydeHue padboThl 3JI€KTPOIBUTATEIS.

Nszmepenne KII/I anekTpoaBuraTesibHOM yCTaHOBKH.

OMBITHI IO UCCIIETOBAHUIO SABJIEHUS 3JIEKTPOMArHUTHOW MHAYKIUH: UCCIEAOBAaHUE
M3MEHEHU 3HAYEHUs U HAIPABJICHUS HHAYKIMOHHOIO TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJIeHUs

Mexanuyeckoe  aBWXKEeHHME. MarepuanbHas ~ Touyka. Cucrema  orcuéTa.
OTHOCHUTEIBLHOCTh ~ MEXaHMYECKOrO  JABWKEHUA. PaBHOMEpHOE  MPSMOJUHEHHOE
nBrkeHue. HepaBHomepHoe mnpsiMoOJMHENHOE nBUKEeHHE. CpedHssi WU MIHOBEHHas
CKOPOCTH TeJla TP HEPABHOMEPHOM JIBUKEHUH.

Yckopenne. PaBHOyckopeHHOE TIpsMonrHEHOe nBkeHne. CBOOOAHOE MaJIcHHE.
OmnpiThl ["anues.

PaBHOMEepHOE nBMXKEHUE N0 OKpyxkHOCTH. Ilepmon u wyacrora oOpauieHus.
JluHerHas U yrioBast CKOpOCTU. L[EeHTpOCTpEMUTETBHOE YCKOPEHHUE.

ITepseiit 3akoH Hprotona. Bropoi 3akoH Herotona. Tperuit 3akon HeroTona.
[IpuHIMIT CynIeprno3uIKu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHuUs: cWJla TPEHHUS CKOJIbXEHUS, CUJia
TPEHHUSI TTOKOSI, APYTHUE BUJBI TPEHUS.

Cuiia TSKECTU M 3aKOH BCEMUPHOTO TATOTEHHUSI. Y CKOpEHHE CBOOOIHOTO MaJICHHUS.
JBrxkenne mianeT Bokpyr Comnna. IlepBast kocMuueckasi ckopoctb. HeBecomocTs u
MEPETPY3KHU.



PaBHOBecue MarepuanabHOM TOYKU. AOCOMOTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOTO TeNA C 3aKPEINIEHHON OCBhIO BpameHuss. MoMeHT cuibl. LIeHTp TsxecTu.

Nmnynec tema. M3meHenume wumnynbca. MMmynbe cunbl. 3aKOH COXpaHEHMS
nMIyJibca. PeakTUBHOE ABHKEHUE.

Mexanndeckass pabota U MOIIHOCTh. PaboTa CUJl TAXKECTH, YNPYrOCTH, TPEHHS.
Cas13b 3Hepruu 1 padoTsl. [loTeHIMaIbHast SHEPTUs Tela, HOJHATOr0 HaJl TOBEPXHOCTHIO
3emud. [loTeHnmanpHass sHEpPrus ckatoi npyxuHbel. Knnetuueckas sHeprus. Teopema
0 KUHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPIUU.

Jlemoncmpayuu

HaGmonenre MexaHHn4ecKOro ABMKEHHS TeJla OTHOCUTEIBLHO PA3HbIX TE OTCUETA.

CpaBHeHuE IyTel U TPACKTOPHI ABUKEHHS OJHOTO U TOTO K€ T€Ja OTHOCUTEIBHO
Pa3HbBIX TEJI OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHHS IPSIMOJIMHENHOTO JBUKEHHS.

HccnenoBanne Npu3HAKOB pABHOYCKOPEHHOTO JBUKECHHS.

HaGmonenue nBU>KeHUs Tea 0 OKPYKHOCTH.

HaGmionenre MexaHMYECKUX SIBICHUM, MNPOUCXOASIIMX B CHCTEME OTcuéra
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JABMKEHHH OTHOCHUTEIHHO KaOWHETa
(pu3nKH.

3aBUCHMOCTh YCKOPEHHS TeJIa OT MACChl T€Ja U IEUCTBYIONIEH HA HETO CUJIBI.

HaGnronenue paBeHCcTBa CHII TP B3aUMOCHCTBUU TEN.

N3meHeHne Beca Teaa Ipu yCKOPEHHOM JABUKEHHH.

Ilepenaya umiynbca npu B3aUMOAECHCTBUM TEN.

[IpeoGpazoBanus SHEPTUU TTPU B3aUMOJACHCTBUH TEI.

CoxpaHeHue UMITyJIbCa IPU HEYTIPYTOM B3aMMOJICHCTBUU.

CoxpaHeHre UMITyJIbca MPH a0CONIOTHO YIPYTOM B3aUMOICHCTBUU.

HaGnronenne peakTUBHOTO JIBH>KEHHUS.

CoxpaHeHre MEeXaHM4eCKOW SHEPTHH MPU CBOOOTHOM I1aJICHUU.

CoxpaHeHnEe MEXaHMYECKOW HSHEpPrud IMpU JABWKEHUU Telaa MNOJ JACHCTBUEM
MPYKHUHBI.

Jlabopamopnvle pabomul u onvimol

KoncTtpynpoBaHue TpakTa Juisi pa3roHa U JaJbHEHIIEr0 paBHOMEPHOTO JABUKEHUS
IapuKa WA TEIEKKHU.

Onpenenenue cpeaHeil CKOPOCTU CKOJBKEHUS Opycka WM JABUKEHUS IIapHKa
10 HAKJIOHHOM JIOCKOCTH.

Onpenenenue yCKOpeHHUs Teja MPU PAaBHOYCKOPEHHOM JABUKEHHUH MO HAKIOHHOMW
MJIOCKOCTH.

NccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JABUKEHHUU
0e3 HayaJabHON CKOPOCTH.

[IpoBepka rumoTe3bl: €cid NpPU PaBHOYCKOPEHHOM JBUXKEHUM 0€3 HadalbHOU
CKOPOCTH ITyTHU OTHOCSITCSI KaK psii HEUETHBIX YUCEI, TO COOTBETCTBYIOIIUE MPOMEKYTKH
BPEMEHH OJIMHAKOBBI.



HccrnenoBanne 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHSI OT CHIIBI HOPMAaJbHOTO
JaBICHHUS.

Onpenenenue k03P ULMEHTA TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenne pabOTHl CHJIBI TPEHUS TMPH PAaBHOMEPHOM JBI)KCHHU Tena
110 TOPU30HTAIBHON MOBEPXHOCTH.

Omnpenenenne pabOTHl CUJIBI YIPYTOCTH HpPU MOABEME Ipy3a ¢ HCIOJIb30BAaHHEM
HETIOJIBMKHOTO U MOJIBUYKHOTO OJIOKOB.

M3ydeHne 3akoHa COXpaHEHUs SHEPTUH.

Pa3nen 9. Mexanuveckne K0j1e0aHUA M BOJIHBI

Konebarenbnoe aBuxeHue. OCHOBHBIE XapaKTEPUCTHUKU KoJieOaHUM: MEpHo/,
4yacToTa, aMIUiuTyjaa. MareMaTuyeckuil W TpYXKUHHBIM MasTHUKH. [IpeBpaineHue
SHEPTUU MPH KOJIeOATETLHOM JABUKCHHH.

3aryxaromue kojebanus. BeiHyxaeHHsie xonebOanusa. Pezonanc. Mexanuueckue
BoJIHbI. CBOMCTBa MeXaHMYECKUX BOJIH. [IpomoipHbie M momepeyHble BOJHBI. JlnnHa
BOJIHBI M CKOPOCThb €€ pacmpocTpaHeHUs. MexaHW4yecKue BOJHBI B TBEPIOM TeJe,
CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka u BbicoTa TOHa. OTtpaxenue 3Byka. MHOpasByk u
YJIBTPa3BYK.

Jlemoncmpayuu
HaGmonenue kosiebanuii Tl oA IEMCTBUEM CHIIBI TSKECTH U CUIIbI YIPYTOCTH.
HabGmonenne konebanuii rpy3a Ha HUTH U HA TIPYKUHE.
HaGmroneHne BRIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.
PacnpocTpanenue mpoaoJIbHBIX U MOMIEPEYHBIX BOJIH (HA MOJICIIHN).
Ha6mroieHre 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYyCTHYECKUM pe30HaHC.

Jlabopamopnvle pabomul u onvimol

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOAHUN MAaTEMAaTHIECKOTO MasiTHUKA.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOAHUHN IPYKUHHOTO MasiTHUKA

HccnenoBanne 3aBUCMMOCTH TIEpHOJa KOJeOaHW MOJBENICHHOTO K HUTH Tpy3a
OT JUTMHBI HUTH.

HccnenoBanne 3aBUCMMOCTH TIEpHOJa KOJEOAHWN TPYKUHHOTO MAasTHUKA
OT MaccChl Tpy3a.

[TpoBepka HE3aBUCUMOCTH MEPUOIa KoJIeOaHUH Tpy3a, TMOJBEIICHHOTO K HUTH,
OT MaccChl Tpy3a.

OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCThH TEpHOJIa KOJICOAHWUN TPYKHHHOTO
MasTHAKA OT MacChl Tpy3a M )KECTKOCTH MPY>KUHBI.

N3mepenune yCkopeHus: CBOOOTHOTO MaICHUS.

Pa311e.11 10. :‘)HEKTpOMaFHHTHOC M0JI€ X 3JICKTPOMATHUTHBIC BOJIHDbI



DJIEKTPOMAarHUTHOE ToJIE. DIIEKTPOMATrHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHeIX BOJIH. [llkama snexkrpomarHuTHBIX BOJIH. Mcmonbp3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

DJIeKTpOMaruuTHas npupoja ceera. CKopocTs cBeTa. BoIHOBbIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.

JlabopamopHvie pabomul u onvimol
N3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOMIIBHOTO TesieoHa.

Pa3nen 11. CBeroBble siBJIeHHSA

JlyueBasg mopenp cBera. Mcrounuku cseta. [IpsAmonmHerHOE pacrpoCTpaHEHUE
ceera. 3armenus ConHua u Jlynsl. Otpaxkenue cBeta. Ilmockoe 3epkano. 3akoH
OTpa)KEHHUs CBETA.

IIpenomiienne cBeTa. 3akoH mpenomyieHus cBera. [lonHoe  BHyTpeHHee
OTpakeHHE cBeTa. VICIoNb30BaHUE IMOJTHOTO BHYTPEHHETO OTPA)KEHUS B ONTHYECKUX
CBETOBOJIAX.

Jlunza. Xox nydeid B nuH3ze. OnTuyeckas cuctema (oToamnmnapara, MUKpPOCKOIA U
Teneckomna. ['na3 kak onrtudeckas cucreMa. biiM30pyKkoCcTs ¥ JalIbHO30PKOCTb.

Paznosxxenue 6enoro ceera B criekTp. OnbiTel HetoToHA. Clio)keHHE CIIEKTpalIbHBIX
1BeToB. J(ucnepcus cBera.

Jlemoncmpayuu
[IpssMonHEHOE pacpOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tony4yenue n300pakeHMi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
OnTuueckuii CBETOBO/I.
Xop ny4ei B coOuparoie JInH3e.
XOJI Ty4der B pacCEeUBAKOLIEH JIUH3E.
[Tony4yenue n300pakxeHH C MOMOIIBIO JIUH3.
[TpunHIMn nevictBus poroanmnapara, MUKpPOCKOIA M TEJIECKOTA.
Mopensb riasa.
Paznoxxenue 6em0ro cBeTa B CIIEKTP.
[Tomy4yenue 6emoro cBeTa Mpu CIOKEHUHN CBETA PA3HBIX IIBETOB.

Jlabopamopnvle pabomul u onvimol
HccnenoBanue 3aBUCUMOCTH yIla OTPa)KEHHUSI CBETOBOTO Jiyda OT yrJja MaJcHHs.
N3yuyeHne XxapaKTepUCTUK H300pakKeHHS IIPEIMETa B IFIOCKOM 3¢pKaie.
HccnenoBanre 3aBUCHMOCTH yTIjla IIPEIOMJICHUS CBETOBOTO JIyda OT YIJIa MMaeHuUs
Ha I'PaHULIE «BO3AYX—CTEKIION.
[Tonydyenne n3006paxeHu C MOMOIILI0 COOMPAIOIIEH JIMH3HI.



Omnpenenenue GOKYCHOrO pacCTOSIHUS U ONTUYECKOW CUJIbI COOMpPArOLIeH JIMH3BI.
OnpITHI IO Pa3JI0KEHUIO OEJIOr0 CBETa B CHEKTP.
OMnbITEl O BOCHPUSTUIO I[BETA MPEAMETOB MPHU UX HAOIIOJCHUU 4Yepe3 I[BETOBbIC

(UIBTPBHL.

Paznen 12. KBaHToBbBIE sIBJIEeHUS

OmneiTel Peseppopna u miaHetapHas wmonenb aroma. Mogenbs aroma bopa.
Hcnyckanue u nornouieHue ceera atoMoM. KBanTsl. JInHeuaThie CIEKTPBI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHrne aTOMHOTO sipa.
Hyxnonnast Mmonens aromHoro siapa. M3otomnsl. PagnoaktuBHble npespaiienusd. [lepuon
noJiypacraja aTOMHBIX sIJIep.

SnepHble peakiy. 3aKOHbI COXpaHEHHs 3aps10BOTO U MAaCCOBOTO YHUCEN. DHEPTHs
CBs3M aTOMHBIX siiep. CBsi3b Macchl U 3Hepruu. Peakiuu cuHTe3a W JAeNIeHUs sfep.
Nctounuku snepruu ComHIa 1 3BE371.

Snepunas osHepretuka. JleMcTBUS paJMOAKTUBHBIX U3JIYYCHHH Ha JKHUBBIC
OpraHU3MBlI.

Jlemoncmpayuu
CrexTpsl U3TyYEHHUs! ¥ TIOTJIOMICHHMS.
CrekTpbl pa3IMYHBIX Fa30B.
CnekTtp Bosopoaa.
HaGmonenue TpekoB B kamepe BunibcoHa.
Pabota cuéTunka HOHU3UPYIOMNUX U3TYICHUH.
Peructpanus uznydeHusi IpUPOIHBIX MUHEPATIOB U IIPOTYKTOB.

Jlabopamopnvle pabomul u onvimol

HabGmoeHne CrilonTHbIX ¥ TMHEHYATHIX CIIEKTPOB H3ITYICHUS.

HccrienoBanre TPEKOB: M3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH
(o ororpadusim).

N3mepenue paanoakTuBHOTO (PoHA.

IHoBTOPHUTEIBLHO-0000 1AM MOTYJIb

[ToBTOpUTENBEHO-0000IIAIOIIMIA MOYAb NpEAHA3HAUYEH MJISI CUCTEMAaTHU3aluUd U
00001IIeHNsT TIPEAMETHOTO COACPKAHUS M ONBITa JCSITEIBHOCTH, NPUOOPETEHHOTO
Ipy W3YyYEHUU BCETO Kypca (U3MKK, a TakkKe JJIg TOJATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY dK3aMeHY 1Mo (U3HKE JJIs1 00yJarOIIUXCs, BEIOPABIINX 3TOT YICOHBIN
peamer.

[Ipy u3yyeHHH JAHHOTO MOJYJSI PEANU3YIOTCd U CUCTEMATU3UPYIOTCS BHUIIbI
NEeATEeNIbHOCTH, HAa OCHOBE KOTOPBIX OOECIEeUMBAETCS AOCTHXKEHUE NPEAMETHBIX U
MeTanpeIMeTHbIX IJIaHUPYEMBIX pe3yJIbTaToB oOyueHwus, dbopmupyercs
€CTEeCTBEHHO-HAy4YHasl TPaMOTHOCTh: OCBOEHHE HAY4YHBIX METOJOB HCCIIEIOBAHUS
SIBJICHUU MPUPOABI U TEXHUKH, OBJIAJCHUE YMEHUSIMU OOBSICHATh (PU3UUECKUE SIBIICHHUS,



IIPUMEHSAS TIOJIyYCHHBIE 3HAHUA, pellaTh 3aJa4yd, B TOM YHUCJIE KA4YECTBEHHBIC U
JKCIIEpUMEHTAJIbHBIE.

[TprHUIHMIMAIIBHO IEATEIBHOCTHBIN XapaKTeP JaHHOTO pa3/ieia peaanu3yeTcs 3a CYET
TOT'0, YTO 00YYaIOLHUECS BBITOIHSIOT 33/1aHUs, B KOTOPBIX UM Mpe/araeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUU Pacro3HaBaThb U HAYYHO OOBSACHATH (PU3UYECKUE
SIBJICHUS B OKPY KAIOLIEH IPUPOJIE U ITIOBCEHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHbIE METObI UCCIIEA0OBAHUS (PUINUYECKUX SIBJICHUI, B TOM YHCIIE
JUIS IPOBEPKU TUIIOTE3 U MOJYYEHUsI TEOPETUUYECKUX BBIBOJIOB;

OOBSACHATh HAay4YHbIE OCHOBbI HamOOJEe BAXKHBIX JIOCTH)KEHHM COBPEMEHHBIX
TEXHOJIOTUM, HalpuMep, IPAKTUYECKOI'O0 UCIIOJIb30BAHUSA pPa3JIMYHbIX HCTOYHUKOB
DHEPrMM Ha OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BHUOB
JHEPIUHU.



Ilnanupyemble pe3yJbTAThI 0CBOCHHA NPOTrPAMMbI

no ¢pusuke

N3yyenne ¢u3MKu Ha YpPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHMs HAMPABIEHO
Ha JIOCTIDKEHHE JMYHOCTHBIX, METANpeIMETHBIX M TPEAMETHBIX 00pa30BaTEIBHBIX
pE3yIbTaTOB.
JINYHOCTHBIE PE3YJIbTATDBI

B pesynbraTe u3ydeHuss Qu3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
y obyuaromierocs OyayT chopMUpPOBaHbI CIAEAYIONINE JIMYHOCTHBIC PE3YIbTAThI B YaCTH:

1) naTpMOTHYECKOT0 BOCIIUTAHHUS:

IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(du3nUecKol HayKu;

LIEHHOCTHOE OTHOIIEHHE K JIOCTHXKEHHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpaKaaHCKOT0 ¥ TYXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSI:

TOTOBHOCTh K AaKTMBHOMY Yy4YacTHUIO B OOCYXJCHUH OOIECTBEHHO-3HAYUMBIX
U JTHUYECKUX TMpoOJeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKEHUN
buzuky;

OCO3HaHUE Ba)KHOCTU MOPAJIbHO-ITHUECKUX IIPUHIIUIIOB B I€ATEIHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCTIUTAHMS:
BOCTIPUATHE JCTETHUYECKUX KauecTB (PU3MYECKOM HayKu: €€ TapMOHUYHOTO
MOCTPOEHHMSI, CTPOTOCTH, TOUHOCTH, JITAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT' 0 MO3HAHMSI:

OCO3HAHHE IIEHHOCTH (U3MUYECKOW HAYKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHpPa, OCHOBBI PA3BUTHUS TEXHOJIOTUIA, BAXKHEUIIIEH COCTABIISIONIENH KYJIbTYPHI;

pa3BUTHE Hay4YHOW JIOOO3HATENBHOCTH, WHTEpEca K HCCIEI0BATEIbCKOM
NEeATEIbHOCTH;

5) popmupoBaHusi KyJbTYPbI 3I0POBbSI H IMOIMOHAIBHOT0 0JIATOMOIYYHSI:
OCO3HAaHHWE IIEHHOCTH Oe30macHoro obOpa3a JKM3HH B  COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BAKXHOCTH TMPaBWJI OE30MacHOTO MOBEICHUS Ha TPAHCIIOPTE,
Ha JIOpOTax, C ANEKTPUUECKUM M TETUIOBBIM 000PYIOBAHHEM B JIOMAITHUX YCIOBHSIX;
c(hOpMHPOBAHHOCTh HaBBIKA PEQIICKCUU, MMPU3HAHUE CBOETO IpaBa Ha OMIMOKY H
TAKOTO K€ TMpaBa y APYroro 4eJI0BeKa;

6) TPy/10BOT0 BOCTIMTAHUSA:

aKTUBHOE YYacTH€ B PEIICHUM TMPAKTUYECKUX 3adad (B paMKaxXx CEMbH,
oOpa3oBaTeIbHOM OpraHu3aIii, TOpPOAa, Kpas) TEXHOJIOTHYECKONM U COIHAIbHOU
HAIPaBJICHHOCTH, TPEOYIOMHUX B TOM YUCIe U (U3NIECKIX 3HAHHUIM;

MHTEpEC K MPAKTUYECKOMY U3YUEHUIO Mpodeccuit, CBSI3aHHBIX C (U3UKOK;



7) IKOJIOrHY€eCKOr0 BOCTIMTAHMS :

OpHEHTAIMs Ha MPUMEHEHHE (PM3MUCCKUX 3HAHUU IS PEHICHHS 3a1a4 B 00JaCTH
OKpY’KaloIIel Cpe/ibl, INTAHUPOBAHMUS TIOCTYIIKOB U OI[CHKHM UX BO3MOKHBIX TIOCIIECICTBHIMA
JUIL OKPYKAKOILIEU CpeJIbl;

0CO3HAHME III00aIBHOTO XapaKTepa dKOJIOTHIECKHUX IPOOJIEM U IMyTei UX PEIICHNU;

8) aganTanuu K N3MeHSIOIHMCS YCJIOBHSIM COHMATbHOI M MPUPOTHOM CPe/bl:

NOTPEeOHOCTh BO B3aMMOJEHCTBUU IPHU BBINOJHEHUU HCCIEAOBAHUI M MPOEKTOB
(u3nuecKoi HaNpPaBJIECHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSAM JIPYTHX;

NOBBILIEHUE YPOBHS CBOEH KOMIETEHTHOCTH YEpe3 MPAKTUUECKYIO JESITEIIbHOCTD;

noTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM UHciie POPMYIHPOBATH UJIEH,
HOHSITHSI, TUIIOTE3bI O PU3NYECKUX O0BEKTAX U SIBJICHUSIX;

OCO3HAaHHME Je(PUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEW B o00sacTu
buzuky;

IUTAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUI;

CTpEeMJICHHE aHAIM3UPOBATH U BBISBIATH B3AMMOCBSI3U PUPOJIBI, O0IIECTBA U
HSKOHOMMKH, B TOM YHUCJIE€ C UCIIOIb30BAHUEM (PU3NYECKUX 3HAHUM;

OILICHKAa CBOUX JIEUCTBUI C YUETOM BIMSIHUS Ha OKPYXAIOLIYIO CPEy, BOZMOKHBIX
r7100aJIbHBIX MTOCJIECTBUI.

METAIIPEJMETHBIE PE3YJIbTATHI

B pesymbraTe OCBOCHHS MpOrpaMMbl 10 (pHU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y  oOydaromerocss  Oyayr  chopMHUpOBaHBI ~ MeETalpeIMETHBIC
pe3yabTaThl, BKJIIOYAIOIINE IT03HABATEIbHBIC YHUBEpCAIbHBIC YyUYeOHBIE EHCTBUS,
KOMMYHUKaTUBHBIC YHHUBEPCAIbHBIC YIeOHBIC ICHCTBUS, PETYJISTUBHBIC YHUBEpCAIbHBIC
y4eOHbIe eHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC YUeOHbIEe NeiCTBHUSA
ba3oBble Jioruyeckue 1eicTBus:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK OOBEKTOB (SIBICHUIN);

yCTaHaBIMBATh CYIIECTBEHHBIH MPHU3HAK KJIaCCU(PUKAIIUN, OCHOBAHUS
JUTst 00OOIIEHUS U CPABHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B pacCMaTPUBAEMbIX (paKTaX, TaHHBIX
Y HAOJTFOICHUSIX, OTHOCSIINUXCS K PU3NUECKUM SBJICHUSIM;

BBISIBJISITh IPUUUHHO-CIIEICTBEHHBIE CBSI3U MPU U3YYEHUU (PU3NYECKUX SBICHUHN U
MPOLIECCOB, J€laTh BBIBOJbI C UCIOJb30BAHUEM JEAYKTUBHBIX M HWHAYKTUBHBIX
YMO3aKJIIOUEHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEITUYNH;

CaMOCTOSITEILHO BBIOMpaTh CHoco0 pelieHus ydyeOHOM (u3nyueckorl 3agayuu
(cpaBHEHHE HECKOJILKMX BAPUAHTOB PEILICHUSs], BHIOOp Haubosiee NOAXOASIIET0 ¢ yUETOM
CaMOCTOSITEJIbHO BbIJICJICHHBIX KPUTEPUEB).



ba3oBble ucciie1oBaTe1bCKHe 1eHCTBUSA:

WCIIOJBb30BaTh BOMPOCHI KaK MCCJIEAOBATENIbCKUNM HWHCTPYMEHT TO3HAHUS;

MPOBOJIUTh TO CaMOCTOSTENIbHO COCTABJIECHHOMY IUIAHY OIBIT, HECJIOKHBIN
bu3UYeCKUii AKCIEPUMEHT, HEOOJIBIIOEe HCCIEIOBaHUE (PU3UYECKOTO  SIBJIICHHUS;

OIICHUBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(POPMAITUIO, TTOJIYYECHHYIO B X0OJ1€
WCCIIeIOBAHUS WIIA SKCTIEPUMEHTA;

CaMOCTOSITEIbHO (HOPMYIHPOBAThH OOOOIIEHUS M BBIBOABI IO pe3yJbTaTam
MPOBEJAEHHOTO HAOIOICHHUS, OTIBITA, UCCIICIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JaibHEHIee pa3BUTHE (PU3HUUYECKUX TTPOIIECCOB,
a TaKXe BBIJIBUTATh MPEINOIOKEHUS 00 UX pPa3BUTUHM B HOBBIX YCIOBHSIX U
KOHTEKCTaX.

Pab6ora ¢ nnpopmanmeii:

NPUMCHATh  Pa3UYHBIC METOABI, HWHCTPYMEHTHI W 3alpoChl TMPU  IOUCKE
U oTOOpe MH(POPMAIIMKM WM JAaHHBIX C YYETOM MPEJIOKEHHON y4eOHOH (u3HuecKon
3a1auH;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh W  HMHTECPIPETHPOBATH  HH(POPMAIIUIO
Pa3IUYHBIX BUAOB M (POPM MPEACTABICHHSI;

CaMOCTOSITETTFHO BBIOMPATh ONTUMATBHYIO (hOpMY TpeacTaBICHUS HHPOPMAIIUU U
WITIOCTPUPOBATh pellaeMble 3aJayd HECIOKHBIMA CXEMaMH, JharpaMMaMi, WHOW
rpaduKoOi U X KOMOMHAITUSIMH.

KoMMyHMKAaTHUBHbIE YHUBeEpPCAJbHbIE y4eOHbIE eiiCTBUS:

B XOA€ OOCYXJICHHS Y4eOHOro MaTepHayia, Pe3yJbTaTOB J1Ia0OpaTOpHBIX padoT
U TPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl M BBICKA3bIBATh
uleH, HAIEeJCHHBIE HA pEIIeHHWE 3aJauyd U TOJJep)KaHue OJarokeaaTelbHOCTH
OOIIIEHHUS;

COTIOCTAaBJISITh CBOM CYXKJEHHUS C CYXICHHSIMHU JPYIUX YYaCTHHUKOB JHaiora,
O0OHapy>KUBaTh Pa3INUUE U CXOJCTBO MO3UIUH;

BBIPA)KATh CBOIO TOYKY 3PEHHUS B YCTHBIX M TUCBMEHHBIX TEKCTAX;

myOMUYHO TPEACTABIATh PE3YIbTAThl BBIMIOJHEHHOTO (DU3UYECKOTO OIbITa
(3KCIIepuMeHTa, UCCIEA0BaHNUs, IPOEKTA).

MOHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA KOMAaHAHOW U HHIUBUIYATbHOU PabOTHI
MIPY PENICHUN KOHKPETHON (HU3UIECKOMN MPOOIEMBI;

MPUHUMATh [IETTM COBMECTHON NEATEThHOCTH, OPTraHW30BBIBATH JCHCTBUSA TO €&
TOCTIKEHUIO: PaCIpeeNiaTh poiid, 00CYXAaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOM
paboThI, 00001aTF MHEHUS HECKOJIBKUX JFOJICH;

BBITIOJTHSATH CBOIO YacCTh pabOTHI, JOCTUTAsT KAYECTBEHHOTO PE3yJbTaTa MO0 CBOEMY
HAIPaBJICHUIO U KOOPJIUHUPYS CBOU JICUCTBUS C IPYTUMHU WICHAMHA KOMAaH]IbI;

OIICHWBATh Ka4yeCTBO CBOEr0 BKJaJa B OOMUNA TPOAYKT IO KPUTEPHSIM,
CaMOCTOSTEILHO CPOPMYIUPOBAHHBIM yUYACTHUKAMH B3aMMOICHCTBHS.



PerynsiTuBHble YHUBepPCAJIbHbIE Y4eOHbIe JeHCTBUS
Camoopranusanus:

BBISIBJISITh TPOOJEMBI B JKM3HEHHBIX U YYEOHBIX CHUTyalusiX, TPEOYIOIuX
JUTSL pelieHust PU3nuecKux 3HaHUM;

OPUEHTHPOBATHCS B PA3TMYHBIX MMOJX0/1aX MPUHATUS PEUICHUN (MHAUBUYyAIBHOE,
MIPUHSATHE PELICHUSI B TPYIIIE, IPUHITHE PEIICHUIN TPYIIION );

CaMOCTOSITEILHO COCTAaBJIATh AJITOPUTM pellieHrs GU3NYECKON 3a7auu WIK TjIaHa
UCCJENOBaHU C YYETOM HMMEIOMIMXCA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh MpEIJIaraéMble BApUaHThl PEIICHHUI;

nenaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBbHBI HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYAllMU U IIpeararh IUIaH €€ N3MEHEHHS;

OOBSACHATh NMPUUYMHBI JOCTHXKEHUS (HEIOCTHKEHHS) PE3yJbTaTOB AESTEIbHOCTH,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBBl B JEATEIBHOCTh (B TOM YHUCIE B XOJ BBIIOJHEHHUS
¢u3nuecKkoro HucciIeoBaHUS WM TMPOEKTa) HA OCHOBE HOBBIX OOCTOSITENILCTB,
W3MEHMBIINXCS CUTYaIMH, YCTAHOBJICHHBIX OMHUOOK, BOZHUKIIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LETU U YCIOBUSM.

CTaBUTh ce0d Ha MECTO JAPYroro 4ejoBeKa B XOJle CIopa WM JUCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro.

Npu3HaBaTh CBOE MPABO Ha OMMOKY MPU pelmeHuH (U3NUECKUX 3aJad WU
B YTBEPKICHUAX Ha HAYYHbIE TEMBI U TAKOE K€ MPABO APYroro.

INPEJMETHBIE PE3YJIBTATHI

K koHmy oOyueHuss B 7 KJjacce MPEIMETHBIC PE3YNIBTAThl JODKHBI OTPaKaTh
c(hOpMHUPOBAHHOCTH y 00YUAIOIIHMXCS YMEHUM:

UCTIOJIh30BaTh TIOHATHSA: (PU3MYECKHE W XUMUYECKHE SBJICHHS, HAOIIO/ICHUE,
AKCIIEPUMEHT, MOJIEb, TUIOTE3a, €AWHUIIBI (U3MUYECKUX BEIMYHH, aTOM, MOJICKYIIa,
arperaTHble COCTOSIHHUS BemiecTBa (TBEPIOE, JKHUIKOE, ra3000pa3HOE), MEXaHUYECKOe
IBUKEHUE  (paBHOMEpPHOE,  HEPaBHOMEPHOE,  TMPSIMOJIUHEHHOE),  TPaeKTOpHs,
paBHOACHCTByOMmAs cui, aAedopmanus (ympyras, IUTaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBL;

paznuyarh sBiaeHUsA (Auddy3us, TEIIOBOE JBIMIKEHHWE YacCTHI[ BEIIECTBa,
paBHOMEPHOE JIBI)KCHHE, HEPAaBHOMEPHOE JBM)XCHHE, WHEPIIUS, B3aUMOJICHCTBHUE Te,
paBHOBecHE TBEPIBIX TEN C 3aKPEIUIEHHOW OCBIO BpAIlCHUS, Tepenada JIaBlICHUS
TBEPIBIMH TEJIAMH, JKUIAKOCTIMH W Tra3aMd, aTMOC(EpHOE NaBJCHHE, TUIABaHUE Te,
MPEBPAIICHUS MEXaHWUYECKOW DHEPTHHM) TO OIMHCAHUI0 MX XapaKTEPHBIX CBOKMCTB W
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOMINX JaHHOE (U3HUECKOE SIBIICHHUC;

pacmo3HaBaTh MPOSIBICHUE HM3YYCHHBIX (PU3MUYECKUX SIBICHUNW B OKPYKAIOIIEM
MUpE, B TOM YuClie (PU3UIECKUE SBICHUS B PUPO/IC: TPUMEPHI ABMKCHUS C Pa3TMIHBIMU



CKOPOCTAMHU B JKMBOM M HEXHUBOM INPUPOIE, ACHUCTBUE CWIBl TPEHUA B NPUPOIE U
TEXHUKE, BIHMSHUE aTMOC(EPHOro [aBJICHUS Ha >KMBOM OpraHu3M, IUIaBaHHUE PbIO,
phlUard B Telie 4YejJoBeKa, MPHU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3aJady B Y4EOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3UUECKUX SIBJICHUIA;

OMHUCHIBATh M3YYEHHBIE CBONCTBA Tel W (U3WYECKHUE SIBICHUS, MCIOJIb3Ys
dbuznyeckue BeauYuHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh,
CpeaHssl CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TEja, CHJIA TPEHUS, TABICHUE
(TBEpmoro Temna, >KUAKOCTH, ras3a), BBITAJIKMBAIOIIAs CUJIa, MEXaHHuYeckas pabora,
MOIIIHOCTh, IUIEUO CHJIbI, MOMEHT CHJIbI, KOX((PUIMEHT TMOJE3HOT0 JCUCTBUS
MEXaHM3MOB, KMHETUYECKass M MOTCHUMAJIbHAS JHEPrusi), MpU ONUCAHUU MPABUIBLHO
TPaKTOBAaTh (PUBMUECKUN CMBICT MCIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYCHUS U €TUHUIIBI
bU3MYECKUX BEIUYUH, HAXOJIUTh (POPMYJIbI, CBS3BIBAIOIINE JaHHYIO (DU3UUECKYIO
BEJIMYMHY C JIPYTUMH BEIMYMHAMU, CTPOUTh TpadUKU H3YyUYCHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BETUYUH;

XapaKTepU30BaTh CBOWCTBA Tel, (DU3WUYECKUE SIBIICHUS W TPOIECCHI, MCIOIb3Ys
paBWiIa CJIOXKEHUA Cuil (BAOJIb OJAHOM TpsAMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, mpaBUIO paBHOBECHS pbiuara (0J10Ka), «30JI0TOE MPABUIIO» MEXaHUKH, 3aKOH
COXpaHEHMsS] MEXaHMUYECKOW HSHEpPruu, MPU ATOM JaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3alIUChIBATh €r0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBSCHATHh (PU3MYECKUE SIBICHUS, MPOIECCHl U CBOMCTBA Tel, B TOM YHUCJIE U
B KOHTEKCTE CHUTyallMii MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbISBIATH
NPUYHUHHO-CIICJICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHHWE U3 1-2 JIOTMYECKUX IIaroB
¢ onopoit Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3MUECKUX SBICHUHN, PUINYECKUX 3aKOHA UITU
3aKOHOMEPHOCTH;

pemiath pacu€THble 3amayu B 1-2 neicTBUS, UCMONB3YS 3aKOHBI M (HOPMYIIBI,
CBSI3BIBAIONINE (PU3NYECKHUE BEIIMYMHBI: HA OCHOBE aHAJIW3a YCJIOBUS 3a]]a4M 3aITUCHIBAThH
KpaTKOE YCJIOBHUE, MOJCTABIATh (U3UUYECKUE BEIMYUHBI B (OPMYJIbI U TPOBOIAUTH
pacu€Thbl, HAXOUTH CIIPABOYHBIC IAHHBIE, HEOOXOIUMBIE JUTs PEIICHUS 3a]1a4, OIEHUBATh
PEATMCTUYHOCTH TOYICHHON (DU3UYECKON BETUIHHBL;

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPH TOMOIIN (HU3HUECKUX
METOJIOB, B ONMCAHUM MCCIEAOBAHUSA BBIICIATH IPOBEPSIEMOE IPEAIIOI0KEHUE
(rumoTesy), pa3uyaTh U UHTEPIPETUPOBATH MOYUEHHBIN PE3yNIbTAT, HAXOAUTH OIIHOKN
B XOJI€ OIIBITA, JI€JIaTh BBIBOJIBI 10 €r0 PE3YJIbTATAM;

IPOBOAUTH OMBITHI 110 HAOMIOACHUIO (PU3UUECKHUX SIBICHUN WU (PU3NUECKUX
CBOMCTB Te: (OPMYITHPOBATH MPOBEPSIEMBIE TPEITOIOKEHUS, COOUPATh YCTAaHOBKY
13 IPEJI0KEHHOTO 000pYA0BaHUs, 3alIUChIBATh XO/1 OMbITAa U (POPMYIUPOBATH BHIBOJIBI;

BBITIOJIHSATh NMPAMbIE U3MEPEHUS PACCTOSHUSI, BDEMEHH, MacChl Tesna, 00bEMa, CUIIbI
U TeMIepaTypbl ¢ HUCHOJIb30BAHHEM AaHAJIOTOBBIX M HU(POBBIX MPUOOPOB, 3aMUCHIBATH
TOKa3aHus MPUOOPOB ¢ YUETOM 3aJaHHON a0COMIOTHOM MOTPEITHOCTH U3MEPEHUIT;

MPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OAHOM (PU3NUECKON BEIUYHUHBI OT JPYroi
C UCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PABHOMEPHO JIBUKYILIETOCS



TeJaa OT BPEMEHU JBUKEHUS Teja, CWIbI TPEHUsI CKOJIBKEHHSI OT Beca Teja, KauecTBa
00pabOTKU TOBEPXHOCTEM TEd W HE3aBUCUMOCTHM CHJIBI TPEHUS OT IUIOLIAIU
COMPUKOCHOBEHHUSI TE€J, CUJIbI YIPYrOCTH OT YIJWHEHUS MPYKUHBI, BBHITAIKUBAIOIICH
CWIbl OT O00BbEMa NOrpyKEHHOM 4YacTH Tejla M OT IUIOTHOCTH JKUJAKOCTH, €€
HE3aBUCHUMOCTH OT IJIOTHOCTH TeJia, OT MIYOHHBI, Ha KOTOPYIO MOTPY>KEHO TEJ0, YCIOBHMA
MJIaBaHMs TEJ, YCIOBUM paBHOBECHs pbhluara v OJIOKOB, Yy4aCTBOBAaTh B IUIAHUPOBAHUU
y4eOHOTI'0 HCCJICIOBaHUsS, COOMpAaTh YCTAHOBKY W BBIMOJHATH HU3MEPEHUS, CIEAys
MPEVIOKEHHOMY  TUIaHy, (UKCUPOBATh PE3ybTaThl MOJYYEHHOM 3aBUCUMOCTHU
bU3UYEeCKUX BEIMYMH B BUJE MPEIOKEHHBIX TaOMUIl W TpaduKOB, M€laTh BBIBOJBI
10 pe3yJbTaTaM UCCIIeIOBAHNUS;

IPOBOJIUTh KOCBEHHBIE HU3MEpeHUs (U3UYECKUX BETUYUH (IUIOTHOCTH BEIIECTBA
KUJKOCTH W TBEPAOrO TeNa, Cujla TPEHUS CKOJIBKCHMS, JIaBJICHUE BO3/yXa,
BBITAJIKMBAIOIIAs CUJIa, IEHCTBYIOIIAS HA TIOTPYKEHHOE B )KUJIKOCTh TeJ0, KO3h PUuIueHt
MOJIE3HOTO JICCTBUS MPOCTHIX MEXAHU3MOB), CJIEAYS MPEIJIOKEHHON MHCTPYKIIUU: TIPU
BBITIOJIHCHUU HM3MEPEHHM CcOOUpaTh HSKCIEPUMEHTAIbHYI) YCTAHOBKY U BBIYHUCIISTH
3HAYCHUE UCKOMOMW BEJIMYMHBI,

coOJI0/IaTh MpaBWIa TEXHUKU O€30MacHOCTH MpH padboTe ¢ J1abopaTOpHBIM
000opy1I0BaHUEM;

yKa3blBaTh MPUHIUIBI JEHCTBUA MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOMIAIOUIUECS COCYAbl, OapOMETp, pblyar, MOJBIKHBIN U
HETOJIBWKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTH;

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOWCTB C ONOPOM Ha HMX ONUCAHUSA (B TOM 4YHUCJE: MOAUIMIHUKH, YCTPOWCTBO
BOAOINPOBOJA, TUAPABIMYECKUN MPECC, MAHOMETP, BBICOTOMEpP, MOPLIHEBOW HAcocC,
apeoMeTp), MCIONb3ys 3HAHMUS O CBOMCTBAX (DU3MYECKUX SIBJICHUN M HEOOXOJIUMBIE
¢dusznueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TPHUMEPHl (HAXOAUTh HMHPOPMAIMIO O TpPHUMEpPax) MPAKTHUECKOTO
UCIIONIb30BaHMUS (PU3WYECKUX 3HAHUW B TIOBCEJHEBHOW >KHU3HM JUIsi OOEcTeueHUs
0e30macHOCTH TpH OOpalleHuH C NpudoOpaMu W TEXHUYECKUMU YCTPOWCTBAMH,
COXPAaHEHWSI 3JI0POBBS M COOTIOICHUSI HOPM SKOJIOTHYECKOTO MOBEJCHUS B OKPYKAIOIICH
cpene;

OCYIIECTBIISITh OTOOP MCTOYHUKOB HH(popMmanuu B MHTepHETE B COOTBETCTBUU
C 3aJIaHHBIM MTOMCKOBBIM 3alIPOCOM, HAa OCHOBE UMEIOIINXCA 3HAHUM U MYTEM CPaBHEHUS
Pa3TUYHBIX UCTOYHUKOB BBIIETSATH MH(POpPMAIINIO, KOTOPAsl SBISETCS MPOTHBOPEUNBOMN
WJTM MOKET OBITH HEJIOCTOBEPHOIA;

UCIOJIb30BaTh TPU  BBIMOJIHEHUM YYEOHBIX 3aJaHUil  HAyYHO-MOMYJISIPHYIO
TuTepatypy (HU3MYECKOTO COJEp)KaHMsI, CIPABOYHBICE MaTEPHANBI, PECYpChl CETH
NutepHer, Biagerb npuéMamMud KOHCHEKTHPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
WH(pOPMAILIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHWE MUCHMEHHBIE U YCTHBIE COOOILEHHS HAa OCHOBE
2—3 UCTOYHUKOB HHPOpMAUU (PU3UIECKOTO COACPKAHUS, B TOM YHCIIE MyOINIHO



JeNaTh KpPaTKUE COOOIIEHUS O pe3yjibTaTax MPOEKTOB WM y4EOHBIX HCCIEAOBAHMIA,
IIPU 3TOM T'PaMOTHO MCHOJb30BaTh M3YUYEHHBIM MOHATHIHBIA anmapaTr Kypca (U3MKH,
CONPOBOKJATh BBICTYINICHHE MPE3ECHTALNEH;

IIPY BBITTOJIHEHUH YYEOHBIX IPOEKTOB U UCCIEAOBAHUM pacnpenensiTh 00I3aHHOCTH
B IPYyIIIE B COOTBETCTBUHU C IOCTABIEHHBIMH 3a/1a4aMH, CJIIEINUTH 33 BBHIITOJHEHNUEM IJIaHA
NEUCTBUM, aJeKBaTHO OLICHUBATh COOCTBEHHBI BKJIaA B JEATEIbHOCTh TPYIIIHI,
BBICTPauBAaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHECHUE OKPYKAIOIIUX.

K xonmy oOydeHuss B 8 KJjacce TpEIMETHBIE PE3YNIbTAThl JOJDKHBI OTPaXKaTh
c(hOpPMHPOBAHHOCTh Y 00YJAIONTUXCSI YMCHUM:

MCIIOJIb30BaTh MOHSATHS: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE BHYKEHUE aTOMOB U

MOJICKYJI, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUTMUECKHE U aMOp(HBIC Tena,
HACBIIIEHHBIN ¥ HEHACHIIIICHHBINA Map, BJIaXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPCHHSIS
DHEPTrUs, TCIUIOBOM JIBUTATEIb, SJIEMCHTAPHBIA 3JICKTPUUYCCKUAM 3apsijl, JICKTPHUECKOE
1oJie, IPOBOAHUKHU U JUDJICKTPUKH, IIOCTOSHHBIA 3JICKTPUICCKUN TOK, MArHUTHOE TI0JIC;

pa3nuuaTh SBJICHUS (TEIUIOBOE PACIIMPEHHUE U C)KATHE, TeIIonepeiadya, TerioBoe
paBHOBECHE, CMauMBaHHWE, KaNWUIAPHBIC SBJICHHUS, WCIApeHHUe, KOHACHCAIHS,
IUTaBJICHUE, KPUCTAJUTA3AIIHS (oTBEpIEBaHUE), KUTICHUE, TeTuIonepeayda
(TEeTIONmpPOBOIHOCTD, KOHBEKIIMSI, U3TyUYE€HHE), SJIEKTPU3aLUs Tell, B3aUMOICHCTBUE
3apsA/IOB, JEHUCTBUS JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBUE
MarHuToOB, JEMCTBHE MArHUTHOTO MOJISI Ha TMPOBOJHHK C TOKOM, JJIEKTpOMAarHUTHAas
UHAYKIMS) TI0 OINHCAHMIO WX XapaKTepHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE HM3YyUYECHHBIX (PU3WYECKUX SBJICHUN B OKpPYXKAIOIIEM
MHUpE, B TOM 4YHClie (U3NYECKHUE SBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHHE U
KalWUSIPHBIE SIBIEHWS B MPUPOJIE, KpUCTAUIBI B mpupoxe, uznydeHue ConHila,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHME POCHI, TyMaHa, WHEs, CHera,
AIIEKTPUUECKHE SIBICHUSI B aTMOC(EpPE, IEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3emiid, Ipeiid MoTrOCOB, POIb MATHUTHOTO TOJS JJIS )KU3HU Ha 3emiie, TOJSIpHOe
CUSHUE, TPU OTOM TMEPEBOJUTH TMPAKTUYECKYIO 3a7ady B Yy4eOHYIO, BBIACIATH
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (U3UIECKUX SBICHHUM;

OMKCHIBATh HM3YYCHHBIC CBOWCTBA Tel U (PU3MUYECKHE SIBICHUSA, HCIOIb3Ys
dusznueckre BETUYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTUs, KOJIMYECTBO TEIUIOTHI,
yaenbHas TEIUIOEMKOCTh BEIECTBA, yAEIbHAs TEIUIOTa IUIABICHUS, YACIbHAS TEIUIOTa
nmapooOpa3oBaHus, yAelbHAs TEIUIOTa CropaHusl TOIUIMBA, KOA(M(HUIMEHT MOJIE3HOTO
JICHUCTBUSL TEIUIOBOM MAITMHBI, OTHOCUTEJIbHAS BIIAXKHOCTH BO3MyXa, JJICKTPUUYECKHMA
3apsl, CUiIa TOKa, SJICKTPUYECKOE HAMPSDKEHNE, COMPOTUBICHUE TTPOBOIHUKA, YACIBHOE
COTIPOTHBIICHHE BEIIECTBA, pab0OTa M MOITHOCTH AJIEKTPUYECKOTO TOKA), MPU OTMMMCAHUHU
MPABWIHLHO TPAKTOBATh (PU3MUYECKHUN CMBICT HCIIOIB3YEMbIX BEIWYNH, 00O03HAUCHHS H
enVHUIBI  (U3UYECKUX BEIWYUH, HAXOAUTh (OPMYIBI, CBS3BIBAIONINE JAHHYIO
¢u3nUecKyl0 BEIWYUHY C JPYTUMH BEIWYWHAMHU, CTPOUTH TpaduKh H3YUECHHBIX
3aBUCUMOCTEH (PU3NUYECKUX BEJIUYHH,



XapaKTepu30BaTh CBOMCTBA Tel, (DU3WUYECKUE SIBIICHUSI U TMPOLECCHI, UCIOJIb3Ys
OCHOBHBIC TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOCHUS BEILECTBA,
MIPUHIIUII CYTEPIIO3UIMY TOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsa,
3akoH Oma g ydacTtka nenu, 3akoH J[xoyns—JIeHna, 3aKOH COXpaHEHUs SHEPIUH,
IIPU 3TOM JIaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U 3aMMCHIBATH €70 MATEMAaTUUECKOE
BBIPAKECHHUE;

OOBSICHATH (hU3WYECKUE MPOLIECCHl U CBOMCTBA TEJI, B TOM YKCJIC U B KOHTEKCTE
CUTyallMil  MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISABIATH  NPUUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 1—2 JIOTMYECKUX IIAroB ¢ ONopoi Ha 1-2
U3YUYEHHBIX  CBOMCTBAa  (DU3WUYECKUX  SBJICHUHM, (U3UYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEM;

pemaTth pacu€THble 3ajayd B 2—3 JICUCTBHUSA, UCIOJIB3YS 3aKOHBI U (DOPMYIIBI,
CBSI3bIBAIOIINE (PU3UUECKHUE BEIMUYMHBI: HA OCHOBE aHAJIN3a YCJIOBHS 3aJ1aud 3alUChIBAThH
KpaTKO€ YCJIOBHE, BBISBJSITh HEIOCTATOK JAHHBIX JUISI PEIICHUs 3aJayd, BBIOUPATH
3aKOHBI U (OPMYJITBI, HEOOXOAUMBIE JJIsI €€ pellleHUs], MPOBOAUTEL PACUEThI U CPAaBHUBATH
MOJIY4EHHOE 3HaUYCHHE (PU3UYECKON BEIIMUMHBI C U3BECTHBIMH JTAHHBIMU;

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIN (HU3UIECKHUX
METOJIOB,  HWCHOJIb3ysl ~ ONUCAHUE  HCCIENOBAHUS,  BBIACIATH  MPOBEpPSIEMOE
IPEAIIOIOKEHNE, OLICHUBATh IMPABWIBHOCTh MOPSAKA IPOBEICHUS WCCIEAOBAaHUSA,
JIeJ1aTh BBIBOJBI;

POBOAUTH OMNBITHI IO HAOMIOACHUIO (U3MUECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB TeJ (KamWUIsIpHBIE SBIICHUSA, 3aBUCUMOCTh JIaBJIEHHS BO3/AyXa OT €ro oobéma,
TEMIIEPATypPbl, CKOPOCTH IPOLIECCA OCTHIBAHUS U HATPEBAHUS IIPU U3JIYYEHUU OT LIBETA
u3Nyvyaromeid  (MOrJoLIANIeil)  MOBEPXHOCTH, CKOPOCTh  MUCHApPEHUs  BOJBI
OT TeMIepaTypbl XUIAKOCTH M IUIOMIAAM €€ IIOBEPXHOCTH, OJJIEKTpU3alus Tel U
B3aMMOJICICTBUE DJICKTPUUYECKUX 3apPsA0B, B3aUMOJCUCTBHUE IOCTOSHHBIX MarHUTOB,
BU3yaJu3alldsl MAarHUTHBIX I1OJIEW MOCTOSIHHBIX MarHUTOB, IEHUCTBUS MArHUTHOIO IOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOJABUIATENSA
MOCTOSIHHOTO TOKa): (opMynupoBaTh TpOBEpsieMble MPEATIONOXKEHHs, COOMpaTh
YCTaHOBKY M3 MPEUI0KEHHOTO 000PYI0BAaHUS, OTIMCHIBATH X0/ OMBITa U (POPMYITHPOBATH
BBIBO/JIBI;

BBIIIOJIHATh MPSIMBIE HW3MEPEHUSI TEMIEPATypbl, OTHOCHUTEIIBHOM BJIAXHOCTH
BO3/lyXa, CWJIbl TOKa, HANpPsDKEHUS C MCIOJIb30BAHHEM AaHAJOrOBBIX MNPUOOPOB H
JAaTIUKOB (PU3MYECKUX BEIWYWH, CPABHHUBATH PE3YJIbTATHl H3MEPEHUH C y4ETOM
3aJIaHHO¥N a0COIOTHOM TOTPEITHOCTH;

MIPOBOJIUTH MCCIICIOBAaHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMUWHBI OT JPYTron
C UCIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH COMNPOTUBICHHUS MPOBOJHUKA
OT €ro JJIMHBI, TUIOLIAJAU ITONIEPEYHOI0 CEYEHHS U YIAEIBbHOTO COITPOTUBIICHUS BELIECTBA
MMPOBOJHUKA, CHJIBI TOKA, UAYIIETO YEPE3 MPOBOJIHUK, OT HANIPSKEHUS HA MTPOBOIHUKE,
HCCIIEIOBAHUE TOCIEI0OBATEIbHOIO M TapajuIeIbHONO COEAMHEHUN MPOBOJHUKOB):
IJIAHUPOBATh MCCIIEIOBAHUE, COOMPATh YCTAHOBKY U BBINOJHSATH U3MEPEHUS, CIEIYs



MPEJIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3ybTaThl MOTYUYEHHOW 3aBUCUMOCTH B BUJIC
Ta0IUI] U TPaUKOB, JIeJIaTh BRIBOJBI [0 PE3yJIbTaTaM HUCCIIEIOBAHMUS;

MIPOBOJINTH KOCBEHHBIE U3MEPEHUS PUZHUUECKUX BEIUYUH (yeTbHAs TETUIOEMKOCTD
BEIECTBA, COMPOTHUBIICHUE MPOBOJHUKA, pad0Ta U MOLIHOCTb AJIEKTPUUYECKOTO TOKA):
IUIAHUPOBaTh HM3MEPEHUs, COOMpaTh OSKCIEPUMEHTAIbHYI0 YCTaHOBKY, CIIeIys
MPEIO)KEHHOW UHCTPYKIUH, U BBIYUCISATh 3HAUYCHUE BEJIMYUHBI,

coOnoaTh MpaBUiia TEXHUKH O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh TPHHIIMIBI JEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHHUYECKHUX
YCTPOUCTB C OMOPOWM Ha WX OMUCaHHs (B TOM YHCIIE: CUCTEMa OTOILICHUS JOMOB,
TUTPOMETP, TapoBas TypOWHA, aMmepMeTp, BOJBTMETpP, CUETUUK IIICKTPUUYECKOU
SHEPIUH, DJIEKTPOOCBETUTEIIbHBIC MPUOOPHI, HArpeBaTeNIbHbIE AJICKTPONPUOOPHI
(mpuMepbl), DJICKTPUUECKUE TMPEJOXPAHUTENIU, DICKTPOMATHUT, DJICKTPOJBUTaTEIb
MOCTOSTHHOTO TOKa), HWCIOJb3ysl 3HAHUS O CBOMCTBaX (DU3WYECKUX SIBICHUN W
HeoOXoauMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA M H3MEPUTEIbHBIE IPUOOPHI
0 CX€MaM U CXEMaTUYHBIM PUCYHKaM (SKMJIKOCTHBIM TEPMOMETP, TEPMOC, IICHXPOMETD,
TUTPOMETp, JIBUTATE]Ib BHYTPEHHETO CrOpaHus, JJICKTPOCKOIN, PEOCTaT), COCTaBIATH
CXEMBbI JJIEKTPUYECKUX IeNed ¢ TMOoCIeOoBaTeNIbHBIM M MapaljIeIbHBIM COETUHEHUEM
AJIIEMEHTOB, pa3iuyasi yCJIOBHbIE 0003HAUECHUS JIEMEHTOB JIEKTPUUECKHUX ETeH;

OPUBOJIUTH MPUMEPHl (HAXOAUTh HWHGOPMAIMIO O TpUMepax) MPaKTUYECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHUW B TIOBCEIHEBHOW JKU3HU A oOecreueHus
0e30macHOCTH MpH 00paIlEHUH C TPUOOPAMH U TEXHUYECKHUMHU YCTPOHCTBAMU, COXPAHEHHUSI
3[I0OPOBbSI U COOJTIO/IEHHUST HOPM 3KOJIOTMUYECKOTO TIOBEICHHUS B OKPY KAIOIICH Cpefie;

OCYHIECTBIISITh TMOUCK HWHGMOpMaIuu ¢u3nueckoro conaepxanusi B HTepHerte,
Ha OCHOBE HMMEIONIMXCS 3HAHUW M MyTEM CPaBHEHUS JOMOJHUTEIbHBIX MCTOYHUKOB
BBIICTSATh WHGOPMAIMIO, KOTOpasi SBISETCS NPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

WCIIOJIb30BaTh TPU BBHINIOJHEHUHM YYEOHBIX 3aJlaHUi  HAyYHO-TIOMYJISIPHYIO
TuTepaTypy (HU3MYECKOTO COJEpKaHMs, CIPABOYHBICE MaTEpPHANbl, PECYpChl CETH
WurtepHer, BunajgeTh NpuéMaMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUS
nH(pOopMaMK U3 OJHON 3HAKOBON CHCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHBIC MUCHMEHHBIC U KPATKUE YCTHBIE COOOIIEHUS, 00001mast
uHOPMAITNIO M3 HECKOJIBKUX HCTOYHHKOB (DU3UYECKOTO COJEP)KAHUS, B TOM YHCIIC
myOMUYHO  TPENCTaBISATh  pe3yJbTaThl  MPOCKTHOW  WJIM  HMCCIENOBATEIhCKOU
JESITENBHOCTH, TIPH 3TOM TPAaMOTHO WCTOJb30BaTh M3yUYCHHBIN TMOHITHUIHBINA ammapar
Kypca (GU3HKHU, COMPOBOK/IATH BHICTYIUICHHUE MPE3CHTAIINECH;

MIPY BBHITIOJHEHWW YYEOHBIX MPOEKTOB M HCCIEAOBAHHWM (U3HUECKUX TPOIECCOB
pacnpenensaTh 00S3aHHOCTH B TPYMIE B COOTBETCTBUU C TOCTABICHHBIMHU 3a/ladyaMU,
CIENMUTh 3a BBIMOJHEHUEM TUIAHA JACHCTBUH M KOPPEKTHUPOBATH €ro, aJeKBAaTHO
OIICHWBATh  COOCTBEHHBIH  BKJIAJ B  JCATCIBHOCTh  TPYNIBI,  BBICTPAWBATH
KOMMYHUKAaTHBHOE B3aUMOJICHCTBHUE, TIPOSBIISISI TOTOBHOCTh pa3peniaTh KOH(IUKTHI.



K koHmy oOydenuss B 9 kjacce mpeIMETHBIE PE3ylbTaThl JOJDKHBI OTpPaXaTb
c(hOpMUPOBAHHOCTH y 00YUAIOIMUXCSI YMEHUM:

WCMOJIb30BAaTh TOHSTHS: CHCTEMA OTCYETA, MaTepUalIbHAs TOYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHUYECKOIro JBIKEeHUs, Aedopmanus (ynpyras, MjaacTUYecKasi),
TPEHUE, LICHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U MIEPETPY3KH, LICHTP TAKECTH,
a0COJIOTHO TBEPJIOE TEJO, LIEHTP TSKECTH TBEPJOrO Tejld, paBHOBECHE, MEXaHUYECKUE
KOJIeOaHUs U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTh, CTIEKTPhI UCITYCKAHUS
U TIOTJIONIeHUS, allb(a-, 6eTa- U raMMa-u3JIydeHUs, U30TOIIbI, si/IepHast DHEPreTHKa,;

pasznuuath SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJUHEHHOE JTBIKCHHUE,
PaBHOYCKOpPEHHOE MPSAMOJIMHENHOE JIBH)KEHHE, CBOOOJIHOE MAaJIEHUE Tell, pABHOMEPHOE
JIBW)KEHUE TI0 OKPYXHOCTH, B3aUMOJICHICTBHE TE€J, PEAKTUBHOE JBH)KEHHUE,
KojeOaTenbHOE JBWKEHUE (3aTyXalolllue U BBIHYXKJCHHBIE KoJieOaHMs), PE30HAHC,
BOJIHOBOE JIBUDKEHUE, OTPAKEHUE 3BYKA, IPSIMOJIUHENHOE PACIIPOCTPAHEHUE, OTPAKEHHE
U MPEJIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPaKeHHE CBETa, pas3yiokeHHe Oeoro ceera
B CIEKTP U CJOXEHUE CHEKTPaJbHBIX I[BETOB, JUCIEPCHUSI CBETA, €CTECTBEHHAas
PaMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEMYATOTO CIIEKTPA U3JIYUYEHUS ) [0 ONMUCAHUIO UX
XapaKTEePHBIX CBOMCTB U Ha OCHOBE ONBITOB, JEMOHCTPHUPYIOIIMNX JTaHHOE (hU3UYECKOE
SIBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YYEHHBIX PU3NUYECKUX SIBICHUN B OKPY>KAIOIIIEM MHUPE
(B ToM yucie (GpU3nUEeCcKue SIBICHUS B IPUPOJE: MPUIUBbI U OTIUBBI, IBUKEHUE MJIAHET
ConHeyHOU cUCTEMBI, PEAKTUBHOE JIBUKEHUE HKUBBIX OPTraHU3MOB, BOCIIPUSITHE 3BYKOB
KUBOTHBIMHU, 3E€MIIETPACEHUE, CEHCMHUYECKUE BOJIHBL, I[yHAaMH, 05XO, I[BE€Ta TeJ,
ONTUYECKHE  SIBJICHUS B  MPUPOJE, OHOJIOTHYECKOE  JCUCTBHE  BUIUMOTO,
yIBTPA(QHUOIETOBOTO M PEHTICHOBCKOTO H3JyYCHHM, €CTECTBEHHBIH pPaJMOAKTHBHBIN
¢$oH, KOCMHYECKHE JTy4Hd, PaIMOAKTUBHOE U3ITyUYeHUE TPUPOIHBIX MUHEPAJIOB, IEUCTBUE
PaIVOAaKTUBHBIX M3JIYyYEHHI HA OpraHu3M YeJoBeKa), MpH 3TOM MEPEBOJUTH
NPAKTUYECKYIO 3a/ladyy B Y4eOHYI0, BBIIENSATH CYIIECTBEHHBIE CBOWMCTBA (MPU3HAKU)
(buznuecKux SBICHUN;

OMKCHIBATh W3YYCHHBIC CBOWCTBA Tel U (PUBMUYECKHE SIBICHUSA, WCIOIb3Ys
dusznueckre BeMTUYUHBI (CPENHSIsI © MTHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM
JNBH)KECHUH, YCKOPEHHUE, NEPEMELICHUE, IyTh, YIJIOBas CKOPOCThb, CUJA TPEHUs, CHJIA
VIOPYTOCTH, CUJa TSHKECTH, YCKOPEHHE CBOOOTHOTO MaJeHUs, BEC Tela, UMITYJIbC Tela,
UMITYJIBC CHJIBI, MEXaHHYECKasi paboTa W MOIIHOCTh, MOTEHIIMATbHAS DHEPrUsl Tela,
MOJHATOTO HaJ IMOBEPXHOCTHIO 3€MJIM, IMOTCHIMAJIbHAS JHEPIUsl CHKATOW NPY>KUHBI,
KHHETUYECKasl YHEPTHUs, TIOJTHAS MEXaHUYECKasi YHEPTHUs, TIEPUOI M 4YacTOTa KOJIeOaHMi,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETa, IIOKA3aTENb
MPEJIOMIICHHUS] CpEJbl), MPU OIMUCAHUM TPABUIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
HCIIOJIb3YEMbIX BEJIMYMH, 0003HAUEHUS M €IUHUIIBI (PU3UUYECKUX BEIUYUH, HAXOJIUTb
dbopMmynbl, CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMYHMHY C APYTUMU BEJIMYMHAMU,
CTPOUTH IpayKy U3yUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUUNH;



XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3WUYECKHE SBICHUS W TPOIECCHI, HCIIOIB3YS
3aKOH COXPaHCHMsI DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHSI, TPUHIIUAI CYNEPIIO3UITUU
CWJI, TIPUHIIMI OTHOCHUTEIBbHOCTH [amwmies;, 3akoHbl HbIOTOHA, 3aKOH COXPAaHCHUS
UMITYJIbCA, 3aKOHBI OTPAYKEHUS ¥ TIPEIIOMIICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOTO
M MacCcoBOTO YHCEN TPH SACPHBIX peaKmusaX, IPU ITOM JaBaTh CJIOBECHYIO
(GOpMyIHPOBKY 3aKOHA U 3alMCBHIBATh €70 MATEMATHIYECKOE BBIPAKCHUE;

OOBSCHATHh (YU3UYECKHE TPOIECCHl U CBOWCTBA TEJI, B TOM YHCJIC U B KOHTEKCTE
CUTyallld  TPAaKTUKO-OPUECHTUPOBAHHOTO  XapakKTepa:  BBIABIATH  NPUIMHHO-
CJICICTBCHHBIE CBSI3U, CTPOUTH OOBSICHCHHUE U3 2—3 JIOTMYECKHUX IIAaroB ¢ OMopon Ha 2—3
WU3YYCHHBIX  CBOWCTBA  (M3MYECKUX  SABJICHUH, (U3HUECKHMX  3aKOHOB  WIIH
3aKOHOMEPHOCTEM;

pemaTth pacy€THble 3ajaud (ONMHUparoIIMecs Ha cucteMy u3 2—-3 ypaBHEHU),
UCTIONIb3Ysl 3aKOHBI M (OPMYIIBI, CBSI3bIBAONINE (PU3WYCCKHE BEJIMYUHBI: HAa OCHOBE
aHaJIM3a yCIIOBHUS 3a/Ja4d 3alMCBhIBaTh KPATKOE YCIIOBHE, BBIABIIATH HEIOCTAIONINE WJIU
M30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI M (DOPMYJIbI, HEOOXOIWMBIC IS pPELICHUS,
IPOBOJAUTH PACUYETHI U OLICHUBATH PEATUCTUYHOCTD MOJIYYCHHOTO 3HAYCHUS (PU3HUSCKOU
BEJIMYHHBI;

pacrno3HaBaTh IMPOOJEMbI, KOTOPhIE MOXHO PEIIUTh MPH TOMOIIN (U3HUCSCKUX
METOJIOB,  HUCIIOJIb3ysl ~ OINHCAHWE  KCCIENOBAaHUSA,  BBIACHATH  MPOBEPSEMOE
NPENIONIOKEHUE, OILIEHUBATh TMPABWIBHOCTb TMOpPSAKA TPOBEICHUS HCCIEIOBaHUS,
JIeNaTh BHIBOJIbI, HHTEPIIPETUPOBATH PE3YNIHTATHI HAOIIOACHHI U OIBITOB;

IPOBOAUTH OMBITHI IO HAOMIOACHUIO (U3MUECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten (W3ydyeHHe BTOpPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHUS SHEPTUH,
3aBHUCUMOCTb Meproa KojieOaHu! MPY>KUHHOTO MasTHUKA OT MAcChl Ipy3a M KECTKOCTH
NPYXKUHBl U HE3aBUCUMOCTh OT aMIUIUTYABl MajbIX KoJeOaHUM, MPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, pPa3ioKEHUE OEIOro CBeTa B CIEKTP, HU3YYEHUE CBOMCTB
U300pakeHUsl B IUIOCKOM 3€pKajie U CBOMCTB M300pakKeHUs IpeaMeTa B coOuparomiei
TUH3€e, HaOII0JICHUE CIUIONTHBIX U TIMHEHYATHIX CIIEKTPOB U3IYUYEHUS): CAMOCTOSTEIIBHO
coOupaTh YCTAaHOBKY U3 U30BITOYHOTO HaOOpa 00OpYAOBaHMS, OMMCHIBATH XOJ] OMBITA U
€ro pe3yabTaThl, GOPMYIUPOBATH BHIBOBL;

MIPOBOJUTH TIPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPECHUM, ONpenensis cpeaHee
3HauUeHHWE WU3MepseMor BennuuHbl ((POKycHOE paccTosiHue CcoOUparomeld JIMH3HI),
000CHOBBIBATh BRIOOP CcIIOc00a M3MEPEHHs (M3MEPUTEIBHOTO TPUO0pa);

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BETUYNH C UCIIOTH30BAHUEM
MPSIMBIX U3MEPECHUI (3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBMYKCHUHU
0e3 HaYaJIbHON CKOPOCTH, Meproaa Kojie0aHU MaTeMaTHYEeCKOTO MAasTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH yTJla OTPAXEHUS CBETa OT yIJia MaJcHUS W YIJia MPEJIOMIICHUS
OT yIJIa TIaJICHMsI): TUTAHUPOBATh MCCIICIOBAHNE, CAMOCTOSITEILHO COOMPATh YCTAHOBKY,
(GuKCHpOBaTh PE3YNBTATHl MOTYYECHHOW 3aBUCHUMOCTH (PU3WUYECKUX BEIWYUH B BHUJE
TabuIl U TpaduKOB, JEIaTh BBIBOJIBI TIO PE3yJIbTaTaM UCCIIEIOBAHMS;



MPOBOJUTh KOCBEHHBIE W3MEpPEHUs (PU3NYECKUX BEIMYMH (CpPEAHssi CKOPOCTb U
YCKOpEHHE Teja MpU PAaBHOYCKOPEHHOM [BHUKEHUHU, YCKOPEHHE CBOOOIHOrO MaJeHUs,
KECTKOCTh MPYKUHBI, KOA(D(PUIMEHT TpPEHUs CKOJIbKEHHUsA, MeXaHuueckas padora u
MOIIIHOCTh, YaCTOTa M MEPHUOJ KOJeOaHU MATEeMATHYECKOI0 U MPY>KUHHOIO MasTHUKOB,
ONTHUYECKAs CUJia COOMpAIOUIEeHl JIMH3BI, PAIUOAKTUBHBIN (POH): IJIAHUPOBATh U3MEPEHUS,
coOupaTh JKCIEPUMEHTAIbHYI0 YCTAHOBKY M  BBINOJHATH HW3MEPEHHUs, CIEays
MPEJIOKEHHOM HMHCTPYKLMH, BBIUHMCIATH 3HAYEHUE BEJIMYMHBI W aHAJIU3UPOBATH
IIOJIy4YEHHBIE PE3YJIBTAThI C YYETOM 3aJaHHOU MOTPEIIHOCTU U3MEPEHUN;

coON0aTh NpaBWIa TEXHUKU OE€30MacCHOCTH mpu padbore ¢ 1adopaTopHBIM
0o0opy10BaHUEM;

pa3nuyaTh OCHOBHBIE NMPHU3HAKH M3YYECHHBIX (PU3MUECKUX MOJENei: MaTepuanbHas
TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOYEYHBIM HCTOYHUK CBETa, JIyd, TOHKas JHMH3a,
IUTaHEeTapHasi MOJEJIb aTOMa, HYKJIOHHAs MOJIeb aTOMHOTO SIIpa;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HW3YUYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOICTB C OMOPOW Ha UX OMUCAHUS (B TOM YHUCJE: CIIUIOMETP, AATYUKU TOJOXKECHHUS,
PACCTOSIHUSI U YCKOPEHHUs, PaKeTa, dXOJOT, OYKH, MEePUCKOIN, (poToamnmapar, ONTUYECKUE
CBETOBOJIbI, CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), UCHONB3YysSd 3HAHUSO
CBOMCTBaxX (PU3NYECKUX SIBJICHUN U HEOOXOIMMbIE (PM3HUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKHM M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOLIECCOB MPH PEIICHUU
y4eOHO-TIPAaKTUYECKUX 3a7ad, ONTHYECKHME CXEMbI HJisi MOCTPOCHUS H300paKeHUI B
IUIOCKOM 3€pKajie U COOMPAIOIIEH JIMH3E;

OPUBOJIUTH MPUMEPHl (HAXOAUTh HH(OpMALMIO O TNpHUMeEpax) MPAKTUYECKOTO
UCIIONIb30BaHUs (U3HUYECKMX 3HAHUH B TMOBCEAHEBHOM JKM3HU i1 OOecTedeHUs
0e30MacHOCTH TIpU  OOpalieHuHu ¢ TpUOOpaMu M TEXHUYECKHMMH YCTPOHCTBAMH,
COXpaHEHHUsI 370POBBSl U COOTIOACHUS HOPM DKOJIOTHUYECKOTO MOBEJCHUSI B OKPYIKaIOIIeh
cpene;

OCYHICCTBIISITh TOWCK HWH(MopMmanuu Qusudyeckoro coxaepxkanusi B HHTepHere,
CaMOCTOSATEILHO (QOPMYNIHUPYST TIOUCKOBBIM 3ampoCc, HAXOAWTH IIYTH OIMpECICHUS
JOCTOBEPHOCTH TOJYYEHHOM HH(GOpPMAlMM HAa OCHOBE UMEIOIIMXCA 3HaHUM U
JOTIOTHUTENIBHBIX HCTOYHUKOB;

UCIOJb30BaTh IpPH  BBIMNOJHEHUM Y4YEOHBIX 3aJaHUil  HAyYHO-IOIYJISIPHYIO
aUTepaTypy (QHU3MUECKOro COAEp X aHHs, CIPaBOYHBIE MaTepuaibl, PECYpChbl CETH
WuTepHer, BaaaeTh NpUEMAMHU  KOHCIIEKTHPOBAaHUS  TEKCTa, IMPeoOpa3oBaHUSA
nH(pOpMaMK U3 OJHON 3HAKOBON CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHOpMAllUU M3 HECKOJBKMX HCTOYHUKOB (DU3UYECKOTO COACpXKaHHs, IMTyOJIUIHO
MIPEACTABIIATh PE3YJIBTATHI MPOEKTHON WIIM MCCIEN0BATEIBCKON ACSTENBHOCTH, PU ITOM
IPaMOTHO MCIIOJIb30BaTh U3YUYECHHbBIN MOHATHUUHBIN anmnapar u3y4aemMoro pasaena (pu3snuku
U COINpPOBOXJATh BBICTYIUIEHHE IMpPE3EHTAlMEl ¢ y4E€TOM OCOOEHHOCTEH ayJIUTOPHUH
CBEPCTHHUKOB.



KajengapHo - reMaTH4eCcKOe IVIAHUPOBAHUE 7 KJIACC

Ne Tema Jara
ypoOKa J1aH \ ¢dakr

Du3uKa u ee pojib B MO3HAHUM OKPYKAIOIIEro Mupa
1. Pu3KKa — HAyKao NMPUpPOJE
2. Pu3KKa — HAyKao NMPUpPOJE
3. dusnyeckue BEJIMYNHBI
4, dusnyeckue BEINYNHBI
S. EcrecTBEHHO- HAYYHBIM METOJI IO3HAHUSA
6. EcTecTBeHHO- Hay4YHBIN METO] TO3HAHUSI

IlepBoHayanbHbIE CBeIeHNSI 0 CTPOEHUM BelIECTBA
7. CtpoeHue BeliecTBa
8. JIBH>KeHHE M B3aMMOJCHCTBUE YaCTHUII BEISCTBA
9. JIBH>KeHHE M B3aMMOJCHCTBUE YaCTHUII BEI[SCTBA
10. ArperaTHble COCTOSIHUS BEIIECTBA
11. ArperaTHble COCTOSIHUS BEIIECTBA

JBUKEeHMe M B3aUMOeHCTBHE TeJl
12. MexaHn4eCKOEIBHKEHHUE
13. MexaHn4eCKOEeIBHKEHHUE
14. MexaHn4eCKOEeIBMKEHNE
15. WNuepuusi, macca,mI0THOCTh
16. Wuepnus, macca,II0THOCTD
17. WNuepuusi, macca,mI0THOCTh
18. Wuepnius, macca,II0THOCTD
19. | Cuna. Bugsl cun
20. Cwuna. Bune! cunn
21. | Cuna. Bugsl cun
22. Cuna. Bune! cunn
23. Cwuna. Bune! cunn
24. Cuna. Bune! cun
25. | Cuna. Bugsl cun
26. | Cuna. Bugsl cun
27. | Cuna. Bugsl cun
28. | Cuna. Bugsl cun
29. | Cuna. Bugsl cun
30. | Cuna. Bunsr cun
31. | Cuna. Bunsl cun
32. | Cuna. Bungsl cun
JlaBJjieHue TBEPABIX TeJl, dKMAKOCTEN U ra3oB
33 Hasnenue. [lepenavyanaBinenus TBEPALIMU TEIaMU, KUIKOCTIMHU
U ra3amu
34 Hasnenue. [lepenavyanapnenus TBEPALIMU TEIaMU, KUIKOCTIMHU
U ra3amu

35 Hasnenue. [lepenavyanapnenus TBEPALIMU TEIaMU, KUIKOCTIMHU

H ra3daMm




36.

JlaBneHue KUAKOCTH

37. | JlaBICHHE KUIKOCTH
38. | JlaBicHHE KUIKOCTH
39. | JlaBicHHE KUIKOCTH
40. | laBaeHHE KUIKOCTH
41. | ArmocdepHoenaBieHue
42. | AtmochepHoeaBieHune
43. | AtmMochepHOoenaBieHue
44. | AtmochepHoeaBieHune
45. | AtMochepHoenaBieHue
46. ATtMocdepHoeaBiIeHUE
47. | JlelicTBHE KUJKOCTH UTa3a Ha MOTPY)KEHHOE B HUX TEJIO
48. | JlelicTBHE KUJKOCTH UTa3a HA MOTPY)KEHHOE B HUX TEJIO
49. | JlelicTBHE KUIKOCTH UTa3a Ha MOTPYKEHHOE B HUX TEJIO
50. | /leficTBHE )UIKOCTH UTa3a HA MOTPYKEHHOE B HUX TEJIO
51. | JleficTBHE UIKOCTH UTa3a Ha MOTPYKEHHOE B HUX TEJIO
52. | JleficTBHE XUIKOCTH UTa3a Ha MOTPYKEHHOE B HUX TEJIO
53. | JleficTBHE XUIKOCTH UTa3a Ha MOTPYKEHHOE B HUX TEJIO
PaboTa 1 MOIIHOCTH. JHEPIrus
54. | PaGoTa u MOIITHOCTH
55. PabGora 1 MOIIHOCTE
56. | PaboTra 1 MOIITHOCTH
57. | IlpocThie MEXaHU3MBbI
58. | [IpocThie MEXaHU3MBI
59. | [IpocThie MEXaHU3MBI
60. | IlpocThie MEXaHU3MBI
61. | IlpocThie MEXaHU3MBI
62. | MexanudecKkasdHEPTH
63. | MexanudeckasdHEPTHs
64. | MexanudecKkasdHEPTHs
65. | MexanudeckasidHEPTUus
66. | PesepBHOE Bpems
67. | PesepBHOE Bpems
68. | PesepBHOE Bpems
KajengapHo - reMaTH4ecKoe IVIAHMPOBaHUE 8 KJace
No Tema Jlara
ypoka TJ1aH ‘ daxt
TensioBble siBJIEHUS
1. CTpoeHne 1 CBOMCTBA BEIIECTBA
2. CtpoeHue 1 CBOMCTBA BEIIECTBA
3. CrpoeHue 1 CBOMCTBA BEIIECTBA
4, CTpoeHue 1 CBOMCTBA BEIIECTBA
5. CTpoeHue 1 CBOMCTBA BEIIECTBA
6. CtpoeHue U CBOMCTBA BEIleCTBA




CtpoeHue 1 CBOMCTBA BEIIECTBA

TennoBble POLECCHI

TennoBble MPOLECCHI

10. | TemoBble mpoIECChI

11. | TemioBbie MpoOIECCHI

12. | TerioBbie npoIECCHI

13. | TerioBbie npoIEecchl

14. | TermioBbie MPOIECCHI

15. | TemioBbie nporecchl

16. | TemioBbie mpoIECCHI

17. | TeruioBbie mpoIECCHI

18. | TerioBbie mpoIecchl

19. | TeroBbie mporecchl

20. TennoBbie NPOLIECCHI

21. | TeruoBbie MPOIECCHI

22. | TeruoBbie MPOIECCHI

23. | TeruoBsie MPOIECCHI

24. | TeruioBbie MPOIECCHI

25. | TeruioBsie mpoIECCHI

26. | TenoBbIe MPOIIECCHI

27. | TennoBble MPOIIECCHI

28. TemnnoBble mpoIecchl

JJIeKTpHYeCKHe i MATHUTHBIE SIBJICHUSA

29 QHGKTpI/I‘{EDCKI/Ie 3apsiabl. 3apsKEHHBIE Tena U UX
B3aUMOJEHCTBUS

30. 3neKTpI/IqE:CKHe 3apsibl. 3apsKEHHBIE Tela U UX
B3aUMOJECHCTBUS

31 3neKTpI/IqE:CKHe 3apsibl. 3apsKEHHBIE Tena U UX
B3aUMOJECHCTBUS

30, 3neKTpI/IqE:CI<He 3apsibl. 3apsKEHHBIE Tela U UX
B3aUMOJICHCTBUS

33, QHGKTpI/I‘{?CKI/Ie 3apsiibl. 3apsKEHHBIE Tela U UX
B3aUMOJICHCTBUS

34, QHGKTpI/I‘{?CKI/Ie 3apsiibl. 3apsKEHHBIE Tela U UX
B3aUMOJICHCTBUS

35, QHGKTpI/I‘{?CKI/Ie 3apsiibl. 3apsKEHHBIE Tela U UX
B3aUMOJICHCTBUS

36. | [TocTOSTHHBIN PIEKTPUIECKUN TOK

37. | IlocTOSTHHBIN PIEKTPUIECKUN TOK

38. | [locTOSTHHBIN PIEKTPUIECKUN TOK

39. | [locTOSTHHBIN PIEKTPUIECKUN TOK

40. | IlocTOSTHHBIN SIEKTPUICCKUAN TOK

41. | IlocTOSIHHBIN ANEKTPUUECKHUI TOK

42. | IlocTOSTHHBIN SIEKTPUICCKUAN TOK

43. | IlocTOSTHHBIN SIEKTPUIECKUN TOK

44, | [locTOSIHHBIN IEKTPUUECKUN TOK




45.

ITOCTOAHHBIN IIEKTPUYECKUN TOK

46. | IlocTOSIHHBIN 3JEKTPUUYECKUN TOK

47. | IlocTOSIHHBIN 3J€KTPUUYECKUN TOK

48. | IlocTOSIHHBIN 3JEKTPUUYECKUN TOK

49. | IlocTOSIHHBIN 2JEKTPUUYECKUN TOK

50. | IlocTOsIHHBIN JAEKTPUUECKUN TOK

51. | IlocTOsIHHBIN 3TEKTPUUECKUN TOK

52. | IlocTOsIHHBIN JEKTPUUECKUN TOK

53. | IlocTOsIHHBIN JEKTPUUECKUN TOK

54. | IlocTOsTHHBIN JEKTPUUYECKUN TOK

55. | IlocTOsTHHBIH JEKTPUUECKUN TOK

56. | MaruuTHbI€ SIBJICHUS

57. | MaruuTHbI€ SIBJICHUS

58. | MaruuTHbI€ SIBJICHUS

59. | MaruuTHbI€ SIBICHUS

60. | MargurtHble ABJICHUSA

61. | MargurtHble ABJICHUSA

62. | DnekTpoMarHuTHasE MHAYKIUS

63. | DnekrpoMarHuTHAasE HHAYKIUS

64. | DnekTpoMarHuTHAsT MHAYKIUS

65. DJIEKTpOMAarHUTHAs UHAYKIIUS

66. | PesepBHOe Bpems

67. | PesepBHOE Bpems

68. | PesepBHoe Bpems

KaJIeHIIapHO - TEMATHYICCKOC IINIAHUPOBAHUC 9 kaacc
Ne Teuma Jara
ypoKa IUIaH ‘ dakt
MexaHn4yeckue siBJCHUS

1. MexaHn4ecKkoe JBHKEHHE B CITOCOOBI €TI0 OMMCaHUs
2. MexaHn4ecKkoe JBHKEHHE B CITOCOOBI €TI0 OIMMCaHuUs
3. MexaHndeckoe JBUKEHHUE U CITOCOOBI €TI0 OIMUCaHuUs
4. MexaHn4ecKkoe JBHKEHHE B CITOCOOBI €TI0 OMMCaHuUs
5. MexaHn4ecKkoe JBHKEHHE B CITOCOOBI €TI0 OMHCaHuUs
6. MexaHn4eckoe JBHKEHHE U CITOCOOBI €r0 OMUCaHus
7. MexaHn4ecKkoe JBHKEHHE B CITOCOOBI €r0 OMUCaHuUs
8. MexaHn4ecKoe JBMKEHHE B CITOCOOBI €r0 OIMHUCaHUS
9. MexaHn4ecKoe ABMKEHHE B CITOCOOBI €r0 ONMMCAaHUS
10. MexaHn4eckoe JBHKEHHE B CITOCOOBI €r0 OMUCaHuUs
11. | B3anmogeiicTBue T€N

12. | BzanmojeicTBHE TEN

13. | BzanmojeicTBure TENI

14. | BzanmogeiicTBue T€N

15. | BanmogeiicTBue T€N

16. | BzanmojeicTBHE TENI




17.

B3anmonericTBue e

18. | BzaumoneiicTBue Ten
19. | BzaumoneiicTBue ten
20. | BaumopeiicTBue Ten
21. | BzaumopeicTBue Tel
22. | BzaumopeicTBue Tel
23. | BzaumopeicTBue Tei
24. | BzaumopeincTBue Tel
25. | BzaumogencTBue Ten
26. | BzaumopeicTBue Tei
27. BzanmoneiicTBue Ten
28. BzanmoneiicTBue Ten
29. BzanmoneiicTBue Ten
30. | BzaumopeicTBue Tea
31. | 3aKOHBI COXpaHEHHUSI
32. | 3aKOHBI COXpaHEHHUSI
33. | 3aKOHBI COXpaHEHHUSI
34. | 3aKOHBI COXpaHEHHUSI
35. | 3aKOHBI COXpaHEHHUSI
36. | 3aKOHBI COXpaHEHHUSI
37. | 3aKOHBI COXpaHEHUS
38. | 3aKoHBI COXpaHEHUS
39. | 3aKoHBI COXpaHEHUS
40. | 3aKOHBI COXpaHCHUS
Mexannveckue Koje0aHUsA U BOJTHBI

41. | Mexannueckue KojaeOaHus
42. | Mexannueckue KoaeOaHus
43. | Mexannueckue KoaeOaHus
44, | Mexannuyeckue KojaeOaHus
45. | Mexannueckue KoaeOaHus
46. | Mexannueckue KoaeOaHus
47. | Mexannueckue KoaeOaHus
48. | Mexannueckue BOJIHBL 3BYK
49. | Mexannueckue BOJIHBL. 3BYK
50. | Mexanudeckue BOJHBL. 3BYK
51. | MexaHuueckue BOJIHBI. 3BYK
52. | Mexanudeckue BOJHBL. 3BYK
53. | Mexanudeckue BOJHBL. 3BYK
54. | MexaHnuyecKkue BOJIHBI. 3BYK
95. | MexaHunueckue BOJIHBI. 3BYK

DJIEKTPOMATHUTHOE M0JI€ ¥ YJIEKTPOMATHUTHbIE BOJIHBI
56. | DIeKTpOMarHUTHOE TOJI€ W DJIEKTPOMATHUTHEIE BOJTHBI
57. | DeKTpOMarHuTHOE TOJI€ W SJIEKTPOMATrHUTHEIE BOJHBI
58. | DekTpOMarHuTHOE TMOJI€ W SJEKTPOMATHUTHEIE BOJHBI
59. | DnekTpOMarHuTHOE TOJI€ W SJIEKTPOMATHUTHEIE BOJTHBI
60. | DIeKTPOMArHUTHOE TOJIC U AJIEKTPOMArHUTHBIC BOJTHBI




61.

‘ QHGKTpOMaFHI/ITHOC I10JIC 1 DJICKTPOMAIrHUTHBIC BOJIHBI

CBeToBbBI€ ABJICHUS

62. | 3akoHBI pacpoOCTpaHEHHUS CBETA

63. | 3aKoHBI pacIpOCTpaHEHUs CBETa

64. | 3akoHBI pacIpOCTpaHEHUs CBETa

65. | 3aKoHBI pacIpOCTpaHEHUs CBETa

66. | 3aKOHBI pacIpOCTpaHEHUs CBETa

67. | 3akoHBI pacipOCTPaHEHHUsI CBETA

68. | JIuH3bI U ONTUYECKHUE TPUOOPHI

69. | JIuH3bI U ONTUYECKHUE TPUOOPHI

70. | JIuH3BI ¥ ONTUYECKHUE TPUOOPHI

/1. | JIuH3bI M ONTUYECKUE TPUOOPHI

/2. | JIuH3bI ¥ ONTUYECKUE TPUOOPHI

/3. | JIuH3bI ¥ ONTUYECKUE TPUOOPHI

74. | Pa3znoxeHne O€IOro CBETa B CIIEKTP

75. | Paznoxenue 6emoro ceera B CEKTP

76. | Paznoxenue 6emoro ceera B CEKTP

KBaHTOBBIE SIBJICHUSA

77. Hcnyckanue u norjaonieHue CBETa aTOMOM

78. Hcnyckanue v norjaonieHrue CBeTa aTOMOM

79. | UcnyckaHue U MOTJIONIEHHE CBETa aTOMOM

80. | Mcnyckanue ¥ MOTJIONIEHHE CBETa aTOMOM

81. | CtpoeHue aTOMHOTO si/Ipa

82. | CtpoeHne aTOMHOTO si/Ipa

83. | CtpoeHune aTOMHOTO si/Ipa

84. | Ctpoenue aTOMHOTrO sijipa

85. | Ctpoenue aTOMHOrO sijipa

86. | Ctpoenue aTOMHOTrO sijipa

87. | SImepHble peakuu

88. | SlnmepHble peakuuu

89. | SImepHble peakuuu

90. | SnmepHble peakyu

91. | SAmepHble peakuuu

92. | SAmepHble peakuu

93. | SnepHble peakuuu
IoBTOPHUTENIBLHO-0000 1A NI MOTYJIb

94. | [loBTrOopenue u 0600IIEHNE

95. | [loBTOpenue u 0600IIEHNE

96. | [ToBropenne u 0600IICHUE

97. | [loBrOpenne u 0600MIEHNE

98. | IloBTopenue u 0600IICHNE

99. | IloBTopenue u 0600IICHNE

100. | I[ToBrOpeHue u 0600IICHNE

101. | IloBTOpenue u 06oOmECHNE

102. | IloBTOpenue u 0000MECHNE
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