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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTelIbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHOU paboueil mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MpernoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMbl IO (PU3MKE HaMpaBiIeHO Ha (HOPMUPOBAHME
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YaIOIIMXCS WU OpraHMU3alfi0 HU3y4YCHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METANPEeIMETHBIM pe3yJibTaTaM OOYUCHHsI, a TAKKE
MEXKIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHAaBIMBAET paclpesesieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpeuiaraeT MPpUMEPHYIO TOCIEN0BATENbHOCTD
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOUIHM YUYUTENIO B CO3/IaHNUU paboueil MporpaMMsl 10 y4eOHOMY IIPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEIMETOB, IMOCKOJBbKY (PU3NYECKHe 3aKOHBI Jie)KaT B OCHOBE NPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJiorued, acTpoHOMUEH ©  (GU3UICCKOU
reorpaduel, BHOCUT BKJIAJ B ECTECTBEHHOHAyYyHYI0 KapTUHYy MHpa,
IpeNoCTaBsieT HauOoJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHUA, TO €CTh CII0C00A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 THaBHBIX 3a7a4 (PU3MUecKOoro oO0pa3oBaHUs B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHUPOBAHUM ECTECTBEHHOHAYYHOM I'PaMOTHOCTU U
MHTepeca K HayKe y 00y4arounxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEI0BAHUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATbH HAYYHBIC J10KA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpeNesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3oBaTeNnbHBIX oOpranmsanusix Poccuiickoit ®@enepauuu, peagu3yOUINX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne HHTEpeca M CTPEMJICHHS OOYy4aromuXcs K HaydyHOMY
U3yYEHHUIO TPHUPOJBI, PA3BUTHE UX HUHTEJUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUI O HAYYHOM METOJI€ MO3HaHUs U (OPMUPOBAHNE
HCCIIEIOBATENFCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHrEe TPEACTABICHUNA O POl (U3UKK 7S Pa3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHUM O  BO3MOXKHBIX  cdepax  Oyaymien
npo(hecCUOHATIBHON JESATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX Ieliel mporpaMMbl 1O (U3WKE Ha yYPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ayu:

npuoOpeTeHNe 3HAHUW O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

MPpUOOPETEHUE YMEHUI OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHINX pacCUYeTHBIX 3a1ady ¢
UCIIOJIb30BAaHUEM buznuecKux MOJICIIeH, TBOPUYECKHUX U
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHU HAOII0IaTh MPUPOTHBIC SIBJICHUS W BHITIOJHATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HCCICIOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MHpOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepamu podheCCHOHATIBHON JIEATEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



OO11iee yuCIoO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4eHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 68 "acoB (2 yaca B Henento), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemepiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHIATEIbHBIM, YUUTENb JIENAeT BHIOOp MPH MPOBEACHHUU
J7a00paTOPHBIX PabOT M OMBITOB C YYETOM HWHIUMBHUAYaJIbHBIX OCOOCHHOCTEU
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aJlaHUH, MPEIaraéMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COAEPXKXAHUE OBYUEHUA

7 KUIIACC
Pu3uka 1 e€ poJib B IO3HAHUM OKPY/KAIOLEro Mupa.

®dusnka — Hayka O npupone. SBimeHus npuponabl. PU3HUECKUE SIBICHHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. 3Mepenne Qu3nueckux BenuuynH. DuU3NYECKUE
npudopsl. [lorpentHocts u3mepeHnii MexryHapogHasi cucTeMa euHULL.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HayKd H3Y4arT MPUPOLY.
EcrecTBeHHOHay4YHBIi METOJl MO3HAHMA: HAONIO/IEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HabmogaemMoro aBieHus. Onucanne GU3NUECKUX SBJICHUNA ¢ TOMOIIbIO MOJIEIeH

Jemoncmpayuu.

1. MexaHu4eckue, TEIUIOBBIE, DJJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. ®Dusnueckue MpuOOPsl U MPoLEaypa NPSAMbIX U3MEPEHUI aHAJIOTOBBIM H

1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimaul.

Omnpenenenre NEHb AeIEHUS Kbl U3MEPUTEIBHOTO TpUdopa.

W3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX TEN.

W3mepenne temneparypbl IpU IMOMOILIM KUIAKOCTHOIO TEPMOMETpa M

JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.
IlepBoHayaibHbIE CBEACHUA O CTPOCHUH BeLlecTBa.

Crpoenue BemlecTBa: aTOMbl W MOJEKYJNbl, HX pa3mepsl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmxkenue, auddysus. B3anmonelicTBue YacTuil
BEILECTBA: PUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.

2. Hab6monenue nuddyzuu.
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3. HaGmionenue  sBieHWiA,  OOBACHSIONIMXCS ~ MPUTSHKEHUEM  WJIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsOoB (C  HCIOJIBb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOJIIOCHUIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbITel IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TPUTSKECHHUSL.

JIBMKeHUe M B3aUMOJAeiCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSL.

SlBnenne nHepuMM. 3aKOH HMHEPUUHM. B3aMMoaenCcTBHE TENl KaKk NPUYMHA
U3MEHEHUSI CKOPOCTH JBWXKEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIE
00BEMa BEIIECTBA.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. MI3MepeHue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS U CHUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HesecomocTh. Crnoxkenue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTByromas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.

Jemoncmpayuu.

Hab6nrogenne MexaHMuecKoro JIBHXKEHUS TeTa.
N3mepeHne CKopoCTH MPSIMOJIMHEHOTO JBUKEHHS.
HabGmronenue siBeHUsT HHEPIIUH.
HaOmronenune naMeHeHus CKOpOCTU MPY B3aUMOJICHCTBUU TeJ.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TEI.
CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.
JIaﬁopamopubze pabomul u onvimel.
1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).
2. OmpeneneHuie CpeHEH CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM TIOCKOCTH.
3. OnpezneneHue MIOTHOCTH TBEPAOTO TeEA.
4. OnbITEI, JNEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsikeHUs (Iedopmariun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.
5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.
JlaBjieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.
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JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, Temneparypbl. llepenaua naBneHus
TBEPABIMH TEJIAMH, KUIKOCTAMH W Tasamu. 3akoH [lackamsa. [THeBMaTmyeckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTH OT riayOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaronirecs: cocysl. ['uapaBnuyeckie MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOTro
JaBJIeHUs. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpyKE€HHOE B HUX TeJo. BuITankuparomias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JABJICHUS Ta3a OT TEMIIEPATYPhI.

[lepenayda naBiaeHUs KUAKOCTHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U TIIOTHOCTH KUKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

o a0k~ wnNkE

VYcnoBue miaBaHus Ted: IUIaBaHUE WA MOTPY>KEHUE TEJl B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHON B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIOLIEW  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJoO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIECH CUIIbI, IEMCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B XKUAKOCTH, OT OOBEMA MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

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

paBHOBecus pbiuara. lIpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KosdduumeHnt momesHoro nedctBus (mgaiee —
KIIJI) mpocThix MexaHu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpalieHre OTHOTO BU/Ia MEXAHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. HUzmepenue KII/I HaKIIOHHOM IIJIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UHU.
8 KUIACC

TenJioBble ABJIEHUSA.

OCHOBHBIEC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BelecTBa. Macca M pa3Mepsl aTOMOB M MOJEKYJI. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.

Monenu TBEPAOro, SKUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KHHETUYECKOM TEOPHUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. T€MIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennsas osHeprus. CrnocoObl HW3MEHEHHsS BHYTpPEHHEH DJHEpPruu:
TeIrIonepeaaya 17§ COBEpLICHNE paboTHI. Bunsl TEIUIONEepEeAaUu:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3TyYEHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOTo Oamanca. IlmaBnenune w
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Ipunuunel pabotsl TermoBbix aBurarenei KIII[ TemoBoro asuraresns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOTO JABMKEHHUS.
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Hab6mronenune nuddysun.

HaOnroienue siBeHni cMauMBaHUs U KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro paciupeHus Teul.

N3meHenue naBieHUs Ta3a IpU U3MEHEHHH 00bEMa M HArpeBaHWM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTypHl.

Bunae! Tenmonepenayu.

OxJaxJieHue Ipu COBEPIICHUHN padOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

10. CpaBHEHHE TEIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11. HaOaroneHue KumeHus.

12. HabnroeHue mocTosHCTBAa TEMITEPATYPhl MTPH TIIIABJICHUH.
13. Mojieau TeIIOBBIX JBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBIeHUs BO3yXa B OJJTOHE IIIIPHILA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIKICHHUS.

[IpoBepka rUmoOTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIIEPaTyPhI.

HaOmronenne wW3MEHEHHS BHYTPEHHEH OSHEPrud Tela B pe3ysbTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJIOM  IpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

10. OnipeniesieHue yAeIbHOM TEIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca ucapeHusl.

12. OnpenesieHne OTHOCUTENIbHOW BIAJKHOCTH BO3yXa.

13. OnpenesieHue yeIbHON TEIUIOTHI IUIABJICHUS JIbJA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHS.

Onektpusanus Tena. JIBa poma 3yeKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro mods. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUYECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUSA JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUSI 3JIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTuBIIEHHE NPOBOJHUKA. Y IEIBHOE CONPOTUBIICHUE BenlecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGota u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—Jlenma.
DneKTpuyecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHl.  B3anMOAEHCTBHME  IOCTOSIHHBIX  MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MoOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl IOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DJNEKTPOCTaHIIMK HAa BO30OHOBISIEMBIX HCTOUHUKAX SHEPTHUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUAIEKTPUKHU.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN OCTOSITHHOTO TOKA.
JlelicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"a30BbIM pa3ps.
. I3mepenue cuibl ToKka aMIepMETPOM.
. I3MepeHne 251eKTpUIeCKOro HaNPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnmpoOTHUBIICHUMN.
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. BzanmoiericTBrEe IMOCTOSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH Pa3/ICIICHUS TTOJ0COB MAarHUTA.
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17
18
19
20
21
22
23
24

25

. MonenvupoBaHre MarHUTHBIX MOJIEH TTOCTOSTHHBIX MarHUTOB.

. OnbIT DpcTena.

. MarautHoe nojue Toka. DJIeKTPOMarHur.

. JleficTBMe MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb TIOCTOSIHHOTO TOKA.

. UccnenoBanue siBIeHUS JIEKTPOMArHUTHON UHTYKIIUH.

. OnbiTel Dapages.

. 3aBUCMMOCTh HaIlpaBJICHUSI MHIYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHHUSI.

. DIIEKTPOTEHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

L

10.
11.

12.

13.

14.
15.

16

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJAHUKA OT €ro [JWHBI, IUIOAAU MONEPEYHOTrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mnpaBwiia CIOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApAJJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PEe3UCTOp.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

. UccnenoBanue AeiicTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITEL, JE€MOHCTPUPYIOIIME 3aBHUCHUMOCTHh CHJIBI  B3aMMOJCHCTBHUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. I3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHUE U N3y4eHHUE PaOOTHI DJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI IO MCCJEIOBAHUIO SIBJIEHUSA SJIEKTPOMArHUTHOW HHIYKIIHH:
WCCJIEIOBAHNE W3MEHEHHM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Mexanuyeckue siBJICHHUS.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBIKEHUSA. PaBHOMEpPHOE NPSIMOJIMHEWHOE
nBrkeHne. HepaBHoMepHOe npsMoianHeEnHoe nBMkeHUE. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE HpsiMOJMHENHHOEe JBUKeHue. (CBOOOJIHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHHE MO OKpYXHOCTH. Ilepuon u ydacrora oOparieHwus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIBHOE YCKOPEHHUE.

[lepBoiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpertuit 3akon HeroToHa.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs IOKOs1, APYT'Ue BUJIBI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
nanenus. JBuwxkenue miaHer Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpalleHUsi. MOMeEHT cuiibl. LleHTp TsxecTu.

Nmnynec Tena. M3menenne mvmynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
Tperust. CBs3b dHepruu u padbothl. [loTeHnnanpHast SHEPrus Tena, MOJHATOro Hajl
IMOBEPXHOCTHIO 3eMIIH. [IoTeHIIManbHas sHeprust cxaTtou npyxunsl. Kunetnueckas
sHeprus. TeopemMa 0 KMHETUYECKOW HSHEPTHMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HabmroneHne MexaHMYeCKOro JABM)KEHHUS Tella OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHME TyTe W TPAEKTOPUI JBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEUHOTO JIBUKEHUS.
HccnenoBanne NPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHUS.

Habmroienue 1BU»KeHUs Tea o OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl Tella U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICCTBUH.

CoxpaHeHHe UMITYJIbCa IPH A0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IIPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUH NIPHU ABUKEHUH TeEJIA MO IEUCTBUEM
IPY>KUHBI.

Jlabopamopnwie pabomul u onvimaul.

1.

KoHcTpynpoBanue TpakTa JJIsi pa3roHa U JaJIbHEHUIIIEro paBHOMEPHOIO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKU BPEMEHHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGuieHTa TPEHUST CKOIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenue pabOThl CUJIBI  yOPYrOCTH MPU TOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. U3yueHue 3aK0Ha COXPaHEHHSI SHEPTHH.

Mexanuveckue KoJa1e0aHUS U BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaremMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoOWCTBA MeEXaHWYeCKUMX BOJIH. [IpoposibHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Hemoncmpauuu.

1. HaGmrogenue konebaHuM Tesl MOJA ACHCTBUEM CUJIBI TSXKECTH U CHUIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabmroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

. AKyCTHYECKHUH PE30HAHC.

./Iaﬁopamopnbte pabomul u onvimol.

1. OnmpeneneHue YacTOThl W Mepuoja KoJeOaHW MaTeMaTUYeCKOTo
MasiTHUKA.

2. Ompenenenuie 4acTOThl U IEPHOJA KOIeOaHUH MPY>KUHHOTO MAaATHHKA.
HccnenoBanre 3aBUCUMOCTH Tleproa KojeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH IIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KoJeOaHUW Ipy3a, MOJBEIICHHOTO K
HUTH, OT MacChl rpys3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MACChI TPy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUsI.

DJIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJH. [llkayia 3J€KTpOMAarHUTHBIX BOJIH. Mcronb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBS3H.

I



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmHEerHOE
pactipoctpanenue cBera. 3atmenus Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHnue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JswmH3e. OnTuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpsiMONTMHEHOE paclpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHU# B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckuii CBETOBO/I.

Xox ydei B coOuparorieit JInH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Moxenp ria3za.

11. Pa3noxenue 6eoro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTpPaXeHHUsI CBETOBOIO Jydya OT yria
NaJICHUS.
N3yuenune xapakTepucTUK N300pakeHus MpeMeTa B TNIOCKOM 3epKalie.
HccnenoBanrie 3aBUCUMOCTH yTiia MPEJIOMIICHHS] CBETOBOIO Jy4ya OT yIJia
MaJIeHusl Ha TPAHUIIE «BO3yX—CTEKIION.
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[Toy4yenune n300pakeHU C TOMOIILI0 COOMPAFOIIICH JTNH3HI.
5. Omnpenenenrie POKYCHOrO PacCTOSIHUS M ONTHYECKOW CUJIbI COOMparomeit
JIMH3BI.
OnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OnpITHl 1O BOCHPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOJACHUHU Yepe3
[[BETOBBIC (DPUIIBTPBHI.
KBanTOBbBIE sIBJICHMS.

Omnwitel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NoriomeHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msorombsl.  PannoaxkTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sJIEp.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJ0BOTO M MacCOBOTO YHCEN.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel M dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUU HaA JKUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

CrHeKTpbl U3ITyYEHHUSI U ITOTJIOLICHUS.

CrHeKTpbl pa3IMYHbIX Fa30B.

CnekTp Bogopoaa.

Habmonenue TpexkoB B kamepe BuiibcoHa.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.

. Perucrpanus uznydeHuns NpupoOIHbIX MUHEPAJIOB U MPOIYKTOB.
ﬂaﬁopamopubte pabomul u onvimaol.

1. HaGnroneHue CrulOUIHBIX U JIMHEWYAThIX CIIEKTPOB U3IIy4YCHHUS.

2. HMccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3MepeHue paiuoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH JJI1 CUCTEMATHU3aluu
U 0000IIeHHS  TPEIMETHOTO  COACpKaHWUsI M OMbITa  JCSTEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o0yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH HAHHOIO MOIYJI PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS

© g bk wn e



SBJICHMA TIPUPOABI M TEXHWKH, OBJAJCHUE YMEHUSMH OOBSCHATH (Pu3ndeckue
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATBHBIC.

[TpuHIMIIHATHFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3felia peaan3yeTcs
3a CU€T TOro, YTO OOYyYaIOUIUECs BBIMIONHSAIOT 3aJaHMsi, B KOTOPBIX UM
npeJiaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHWN pacrmo3HaBaTh W HAYYHO OOBSICHATH
busznyecKre SIBICHUS B OKPYKAIOIEH MPUPOJIEC U TOBCETHEBHOM JKU3HH,

UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIICIOBAHMS (DU3UUECKUX SBICHUH, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BHIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HAaMOOJIEE BAXXHBIX JOCTHKCHUA COBPEMEHHBIX
TEXHOJIOTHHA, HAPUMEpP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBHIX BUJIOB
HHEPTUHU.

Kaxmas w3 TeM MJaHHOTO MOMYJS BKIIOYAET OAKCICPUMEHTAIBHOE
UCCIIeIOBaHNE 0000MIaroero xapakrepa. Moaynb 3aBepIIaeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHusl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHuUs

y oOyuatoierocsi 6yayT copMUpOBaHbI CIEAYIONIME JTUUHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE UHTEpECcAa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
duznyecKoil HayKu;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K AaKTUBHOMY YYacCTHIO B OOCY>K/IEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHUMN
bu3uKu;

- OCO3HaHUE BAXHOCTH MOPAIBHO-3THUUYECKUX MPUHILUIOB B JEATCIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUATHUE ICTETUUYECKUX KaueCTB (PU3NUECKON Hayku: €€ rapMOHUYHOIO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAaHHME IIEHHOCTH (U3MUYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHS TEXHOJIOTHM, BAXKHEWILEW COCTaBIISIOIICH
KYJBTYPBI;

- pa3BUTHE HAy4YHOU JI0003HATEIBLHOCTH, HMHTEpeca K HCCIEeI0BaTEIbCKON
NEATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HAHWE IIEHHOCTH Oe30MmacHoro oOpa3a KW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TPaHCTIIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(OpMUPOBAHHOCTh HaBbIKa peduieKCMU, NPU3HAHME CBOETO IpaBa Ha
OIMOKY M TaKOT0 K€ MpaBa y IPyroro 4yeaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- AKTUBHOE Yy4YacTHE B PELICHUM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNnbHON  OpraHM3allui, TOoOpoja, Kpas) TEXHOJOTUYECKOH W



COIMAIbHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO TPOdeCCHid, CBSI3aHHBIX C (DU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMs Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AJBLHOTO XapakTepa 3KOJIOTHYECKHX MpobjieM W MyTel HX

pelIeHus;

e 8) amanTanmum K HU3MEHSIIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICHCTBUU MPHU BBINOJHEHUU HCCICIOBAaHUM U
POCKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
JIPYTHX;

e - TIOBBIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
e TEIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JACTH
bu3uKu;

e - IUIAHUPOBAHHME CBOEr0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIUAHHMSA Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHS TporpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIE
pe3yJIbTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YIeOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC ~ YHHBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTHBHBIC
YHUBEpCaIbHbIC YI€OHBIC ICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAeicTBUA:
e BBISABIATH M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHUI );



yCTaHABJIMBATh CYMIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI JIJIS
000OIICHHS U CPaBHEHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISBJISITh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YUYCHUU (PU3UIECCKUX
SIBJICHWA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIOJIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATEIbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POPMALHUIO,
IOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBaTh 000OILIEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAK)KE€ BBIIBUTaTh IMPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpPOCHI MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WJUIIOCTPUPOBATH pellaeMble 3aJa4d  HECIIONKHBIMH
CXE€MaMH, AMarpaMMaMi, HTHOU rpauKoi 1 X KOMOMHALIUSMH.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBUS:

B XOJ€ OOCYXIeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1Ia0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBAaTh HJIEU, HAllEJICHHbIE HA pELICHUE 33Jaud M MOAJAEp KaHHe
OJ1aro’KeJIaTeILHOCTH OOIIEHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICIOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHyalbHOW pabOThI TpPHU PEUICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: paCIpeleNisiTh POy, OOCYXKIaTh MpPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara Io
CBOEMY HANPABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJA/Ja B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3JIMYHBIX IOAXOAAX MPUHATUSA  PEIICHHUU
(MHIMBUAYaTbHOE, NPHUHITHE PELICHUs B TPYyIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IUTaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYAllUH W MpeAjiaraTh riiaH €€ U3MCHCHUS,
OOBSCHATh TPUYMHBI  JOCTHKEHUS  (HEJOCTHIKEHHUS) PE3yJIbTaTOB
NEATEIIbHOCTH, J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHUBBI B JCATEIHLHOCTH (B TOM YHWCIIEC B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHBIIMXCS CHUTYalllid, YCTAHOBJCHHBIX OIIHOOK,
BO3HUKIIUX TPYIAHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce0s HA MECTO JAPYroro yejioBeKa B XOJE CIopa WU JUCKYCCUHU
Ha HAyYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;
MPU3HABATh CBOE MPABO HA OMMOKY MPHU PEHIeHUH (HU3NIECKUX 3a/1a4 UITH
B YTBEPXKIACHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MIPABO JIPYTOro.



INPEAMETHBIE PE3YJIBTATBI

K xonIy 00yueHus B 7 KJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHble COCTOSIHUSI BellecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJMHEWHOE), TPACKTOpHUs, pPaBHOACUCTBYIOIIAs
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath sBieHus (AudQysus, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCHIO
BpallleHus, TMepenaya JaBJICHUS TBEPABIMU TeEJIaMH, >KHUIKOCTAMH H
razamu, arMoc(epHoe [aBjieHUE, IUIaBaHUE TeJ, IpEeBpalleHUs
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX SBICHUNA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3JIMYHBIMU CKOPOCTAMH B JKMBOW M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpPraHW3M, IUIABaHHUE PhIO, phluaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCIOJIb3Ys
¢dbuznyeckre BeJIUYUHBI (Macca, 00BbEM, TJIOTHOCTH BEIIECTBA, BPEMS,
MyTh, CKOPOCTh, CPENHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tella, Cuja TpPEeHUsd, JAaBlicHHWEe (TBEPAOTO Tena, KUJIKOCTH, Tas3a),
BBITAJIKUBAIOIIAs CUJIa, MEXaHUYeCKas padoTa, MOUIHOCTh, IJIEYO CHIIbI,
MOMEHT CWIbl, KO3(P(QUIIMEHT TMOJE3HOr0 JCHCTBUS MEXAHU3MOB,
KMHETHYEeCKash M TMOTEHIMaIbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKHH  CMBICT  HMCIOJIb3yeMBIX  BEIMYUH, UX
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYMHAMU,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (hM3UYECKUX BEIIMUMH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsS CWJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS pbiuara (0JoKa),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
OHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHajIM3a
YCIJIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJy4Y€HHOM (PU3UUECKON BEJTMUNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJlyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJA€ OIbITA, JeNaTh
BBIBOJIBI 110 €70 pE3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznIecKux CBOIICTB TEJL: bopMyIUpOBATH MIPOBEPSIEMBIC
IPENO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJI0AKEHHOTO 000PYAOBAHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHMS PACCTOSHUSA, BPEMEHM, MAacChl Tea,
00béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BETMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBHIKEHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IJIOIIAAU COPUKOCHOBEHMS TEII, CHIIBI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsSI TeJl, YCIOBMM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaTh YCTAaHOBKY U
BBIMIOJHATh W3MEpPEHUs, Cienysl MPeaio)KEeHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3/AyXa, BBITAJIKUBAIONIAs  CWIA, JCHCTByMOmas  Ha
NOTPpYKEHHOE B KHUAKOCTh TeNO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAYysSd NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBHITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIAIGI JACUCTBUS NPHOOPOB W TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKY, YCTPOWCTBO BOAOIPOBOAA, THUAPABIMYECKUI Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TMPUMEPHl  (HAXOMUTh  WHOOpPMAIMI0O O  IPHUMEPaX)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOM
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uHGOpMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHUN YYEOHBIX 3a/laHUN HAYyYHO-TIOMYJISPHYIO
JIUTEPATYpy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIC U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHUs O pe3yjbTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUWHBIMN ammapaT Kypca (U3MKH, COIMNPOBOXKAATH
BBICTYIUICHUE MTPE3EHTALlNEH;

e TMPHU BBHINOJHEHWH YYEOHBIX TMPOCKTOB M HCCICIOBAHUN pPaCTIpeaeisaTh
00s3aHHOCTH B TPyMIE B COOTBETCTBUM C TMOCTABICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCSATEIbHOCTh  TIPYMNIbl, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMO/JICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e HCIOJIb30BATh IOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE
JBUKEHUE aTOMOB U MOJIEKYJ, arperaTHble COCTOSIHUSI BEIIECTBA,
KpUCTAJUIMYECKHE U amMop(dHbIE Tena, HACBIULIEHHBIM H
HEHACBIIICHHBIA Tap, BIAXKHOCTh BO3AyXa, TeEMIEpaTypa,
BHYTPEHHSISI DJHEpPrus, TEIUIOBOM JBUTAaTENb, >SJIEMEHTapHBIN
ANEKTPUUECKUI 3apsAll, BJIEKTPUUYECKOE T0Jie, MPOBOAHUKU H
JURJIEKTPUKH, TTOCTOSIHHBIN JIEKTPUUECKHUM TOK, MATHUTHOE TI0JIE;

e pasznuyaTh SBJIEHHA (TEIUIOBOE pACIIMPEHUE W  CXKaTHE,
TeIvIonepeaaya, TEIUIOBOE paBHOBECHE, CMayuBaHUE,
KaWUISIPHBIE SBJICHUS, WCIAPEHHUE, KOHJCHCAlUs, IIJIABJICHHUE,
KpucTajui3anusi  (OTBEpAEBaHUE), KHUIEHUE, TeIJlonepeaaya
(TEmI0MPOBOHOCTh, KOHBEKIIUSI, U3IYYEHHUE), DIICKTPU3ALMS TEll,
B3aUMOJICHCTBUE 3apsANIOB, JACHUCTBHUS DJIEKTPUUYECKOrO TOKA,
KOPOTKO€ 3aMbIKaHWE, B3aUMOJCUCTBUE MAarHUTOB, JIEHCTBHUE
MAarHMTHOTO TOJii HA TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas
WHJYKIIMS) TI0 OMUCAHUIO UX XapaKTEePHBIX CBOWMCTB U Ha OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NUYECKOE SIBJICHUE;

e pacmo3HaBaTh MPOSBICHHE HW3YYCHHBIX (PU3MUECKHUX SBJICHUU B
OKpYXalollleM MHpEe, B TOM 4YHCJIE€ (PU3NYECKHE SBICHUS B
NPUPOE: MOBEPXHOCTHOE HATSXKEHUE M KallWUISIPHBIC SIBJICHUS B
NpUPOE, KPUCTAJUIBI B IpUpoJe, u3nydeHue ColiHLa, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TymaHa, WHES,
CHera, JJIEKTpUYECKHE SIBIIEHUS B aTMmocdepe, 3IEKTPUUYECTBO
JKUBBIX OPraHW3MOB, MarHUTHOE I0Je 3eMiH, Jpeid IOoIrCcoB,
pOJIb MAarHUTHOTO MOJIS JIJISl KU3HU Ha 3emiie, MOJSPHOE CHUSHUE,
Opyu 3TOM TMEPEBOAMUTH MPAKTHUECKYIO 3aJady B Yy4eOHYIO,
BBIICNISITh CYIIECTBEHHBIE CBOWCTBA (MpU3HAKU) (HU3UIECKUX
SIBJICHU;

e ONUCHIBATH W3YYCHHBIC CBOWCTBA TeNl M (U3MUECKHUE SIBICHUS,
UCIIONB3Yad (PU3MUECKHE BEJIMYMHBI (TeMIlepaTrypa, BHYTPEHHSS



DHEPrus, KOJMYECTBO TEIUIOThI, YyJE€JIbHAas  TEIUIOEMKOCTb
BEILECTBA, YJEJIbHAs TEIUIOTA IUIABJIICHUS, YJAEJIbHas TEIIoTa
napooOpa3oBaHus, yJAEIbHAas TEIJIOTAa CrOpaHUs  TOIUIMBA,
KO3(Q(QUIUEHT TOJIE3HOrO0  JEHCTBHS  TEIJIOBOM  MAIMHBI,
OTHOCHUTEJIbHAs BJIAJKHOCTH BO3/yXa, MIEKTPUUECKUH 3apsl, CHila
TOKa, JIEKTPUUYECKOE HAIpPSHKEHUE, CONMPOTHUBIICHUE MPOBOJIHUKA,
yAEIbHOE CONpPOTUBJIEHUE BEIIECTBA, pabdOTa © MOLIHOCTH
AJIEKTPUYECKOTO TOKAa), IPU ONUCAHUM NPABUIBHO TPAKTOBATh
(u3NYECKUN CMBICH HCIOJB3YEMBIX BEJIWYUH, OOO3HAYCHUS U
€IMHULBl  (U3MYECKUX  BEJIMYMH, HAaXOAWUTh  (OPMYJIBL,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEJIWYMHY C JIPYTHMH
BEJIMUMHAMH, CTPOUTh TpapUKH M3YYEHHBIX 3aBHCHUMOCTEU
(u3NYECKUX BEJTUYMH;

XapaKkTepu30BaTh CBOMCTBAa Tel, (PU3UUYECKHE SBICHUS MU
IPOLIECCHI, HCIOJIb3ysl OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-
KHHETHYECKOW  TEOPUM  CTPOEHUS  BEIIECTBA,  MPUHIIMII
CyNeprHo3ullui ToJiel (HAa KayeCTBEHHOM YPOBHE), 3aKOH
COXpaHeHus 3apsana, 3akoH Owma i1 ydacTKa LEnu, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpaHEHUs SHEPIrUH, IPU ITOM J1aBaTh
CIIOBECHYIO  (DOpPMYJIHMpPOBKY 3aKOHa M  3alMChIBaTh  €ro
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3HUECKUE MPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE€ CHUTyalUll NPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa:
BBISIBJISITH IPUYMHHOCIIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHUE U3
1-2 jmoruyeckux MIaroB ¢ ONopoil Ha 1—2 HM3y4YEeHHBIX CBOMICTBA
bu3nUecKux SABJICHUH, duznuecKux 3aKOHOB 1581071
3aKOHOMEPHOCTEWN;

pelaTth pacyéTHele 3aa4d B 2—3 NEHCTBHUS, UCIIONB3YS 3aKOHBI U
(bopMyJbl, CBS3BIBAIOIINE (PU3MYECKHE BEIMYMHBI: HAa OCHOBE
aHaJM3a yCJIOBHS 3a/layyl 3alUChIBaTh KPATKOE YCIOBUE, BBISBIATH
HEJOCTATOK JAaHHBIX JJI1 pELIEHUs 3aJaud, BbIOMpATh 3aKOHBI U
(dbopMyIibl, HEOOXOUMBIE AJIsl €€ PelIeHuUs, TPOBOJUTH PACUEThI U
CpPaBHMBAaTh TIOJYYEHHOE 3HAUCHHE (PUIUUYECKOW BEIUYUHBI C
W3BECTHBIMU JTAHHBIMU;

pacno3HaBaTh IpOOIEMbl, KOTOPbIE€ MOYKHO PEIIUTh MPU MOMOIIH
(Gu3NYECKUX METOJOB, MHCIONb3ys ONHCAHHE HCCIEI0BaHMUs,
BBIACIIATh IIPOBEPSIEMOE IIPEATOI0KEHNUE, OLICHUBATh
NPaBUIBHOCTh TOPSJAKA MPOBEACHUS HWCCIEAOBaHUS, JeNaTh
BBIBOJIBL;



IPOBOAUTH OMBITHI MO HAOMIOACHUIO (DU3MUECKHUX SIBICHUN WU
buznyecKux CBOMCTB TeN (KaNmWUISIPHBIEC SIBICHUS, 3aBUCUMOCTD
NaBJICHHUS BO3JyXa OT €ro o00bEMa, TeMIeparypbl, CKOPOCTH
npolecca OCTHIBAaHUS M HArpeBaHMsl IPHU M3IYYEHUM OT LIBETA

M3JIyYaroleu (moruoniaromiei) MIOBEPXHOCTH, CKOPOCTh
UCIIAPEHUsI BOJbBI OT TEMIIEpPaTyphl KUAKOCTH W IUIOMIAaHA €€
NOBEPXHOCTH,  JJEKTpU3alus  Tel W B3aUMOJCHCTBHE

AIEKTPUUECKHUX 3apsI0B, B3aUMOJECHCTBUE MTOCTOSIHHBIX MAarHUTOB,
BU3yallM3allMsi MAarHUTHBIX TOJE€Hd TMOCTOSHHBIX MAarHUTOB,
JEUCTBUS MArHUTHOTO TOJII HA MPOBOJHUK C TOKOM, CBOWCTBA
JIIEKTPOMAarHuTa, CBOMCTBA AJICKTPOABHUTATENsl  MOCTOSHHOTO
TOKa): (hOPMYJIMPOBATh MPOBEPSAEMbIC MPEATIOIOKEHHUS, COOUPATH
YCTaHOBKY M3 MPEAJIOKEHHOr0 00OpYAOBaHHUsS, ONUCHIBATH XOJ
ombITa U GOPMYITUPOBATH BHIBO/IBI,

BBITIOJHATh TPSAMBIE H3MEPEHHsI TEMIIepaTypbl, OTHOCHUTEIHHOM
BJIQXKHOCTH BO3/1yXa, CHJIBI TOKA, HAMPSDKEHUS C MCTOIh30BAaHUEM
aHAJIOTOBBIX TMPUOOPOB W JATYMKOB (DU3MUECKHX BEIUYHH,
CpaBHUBATh pE3yJbTaThl HU3MEPEHHN ¢ Y4€TOM 3aJaHHOMU
aOCOJIFOTHOM MOrPELIHOCTH;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3UYECKOU
BEJIMYMHBI OT JPYrol C HCHOJIb30BAaHUEM TMPSMBIX H3MEPEHUI
(3aBUCUMOCTb  COIIPOTUBJICHUS MPOBOAHMKA OT €ro JUIMHBI,
IUIONIA/IM TOMEPEYHOI0 CEYEHHUS U YAEIBbHOTO CONPOTUBIICHUS
BElIECTBa MPOBOJHUKA, CHJIbI TOKA, UAYIIETO Yepe3 MPOBOIHUK, OT
HANpsOKEHUST Ha MPOBOJHHUKE, WCCIEIOBAHUE TMOCIIEI0BATEIHLHOTO
¥ TapajuIeNbHOTO COCJUHEHHWH TMPOBOJHUKOB): IIJIAHHPOBATH
UCCIIEJIOBaHUE, COOMpPATh YCTAHOBKY U BBINOJHITH W3MEPEHHUS,
cienysi TpPEMIOKEHHOMY IUIaHy, (UKCUpPOBATh PE3yJbTATh
MOJTyY€HHOW 3aBHUCHUMOCTH B BHJE TaOnuI W TpaduKOB, NenaTh
BBIBO/IBI 110 PE3yJIbTaTaM UCCIICIOBAHMS,

NPOBOJANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX  BEIMYUH
(yaenbHas TEMJIOEMKOCTh BEILIECTBA, COMPOTHUBIIEHUE MTPOBOAHMKA,
paboTa M MOIIHOCTh BJEKTPUUECKOrO TOKa): IJIAHUPOBATh
U3MEpEeHHs, coOUpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIETYS
NPEIOKECHHON HHCTPYKITUH, U BEIYUCTISATH 3HAUCHHUE BEJTMUMHBI,
COONIONIaTh TMpaBWIa TEXHUKH OE30MacHOCTH TIpu pabore ¢
71a060paTOPHBIM 000PYIOBAHUEM;

XapaKTEePU30BaTh MPHUHIUIBLI JEHCTBUS W3YYEHHBIX MPUOOPOB H
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHUA (B TOM YHCIIE:



CHUCTeMa OTOIUIEHUS JIOMOB, THUTPOMETp, NapoBas TypOuHa,
aMIIEpPMETP, BOJBTMETP, CUETUMK DIIEKTPUUECKOW 3SHEPIUH,
AIIEKTPOOCBETUTEIBHBIE puOOPHI, HarpeBaTelIbHbIE
AIEKTPONPUOOPHI (MIPUMEPBI), IEKTPUUECKHE MPETOXPAHUTENH,
AIIEKTPOMArHUT,  JJIEKTPOJIBUraTelb  IMOCTOSIHHOTO  TOKa),
UCIIONB3YSl 3HAaHHUA O CBOMCTBaX (U3MYECKUX SIBICHUN W
HE0O0XO0MbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IIPOCTHIE TEXHUYECKHUE YCTPOMCTBa U
U3MepUTENbHbIE TPUOOPHI M0 CXeMaM U CXEeMaTHYHbIM PUCYHKaM
(KUJIKOCTHBI TEPMOMETpP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JBUTaTEIb BHYTPEHHEIO CrOpaHMsi, 3JEKTPOCKOI, PpPEeocTaT),
COCTABJISITh CXEMBbI JIEKTPUUECKUX LIETIEH C MOCIeI0BATEIbHbIM U
NapaJyIeIbHbIM COCAUHEHUEM DJJIEMEHTOB, pPa3jiu4dasl YCJIOBHBIC
0003HAUYEHUS HIIEMEHTOB JIEKTPUUECKUX LIETICH;

NPUBOJUTH MpPUMEPHl (HAXOAUTh HUH(MOpPMaLMIO O TpUMEpax)
IPaKTUYECKOTO  HUCIOJIb30BaHUSA  (PU3MYECKUX  3HAHUUA B
NOBCEAHEBHON JKM3HM [UIs1 oOecnedeHus: O€30MacHOCTH TIpH
oOpaiieHun ¢ mnpuOOpaMH U TEXHUYECKUMH YCTpOICTBamH,
COXPaHEHHUsl 370pPOBbsI U COOJIOJEHUS HOPM 3KOJOTHYECKOIrO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

OCYUIECTBJIATh MOUCK MHPOPMALMHU (PU3HUECKOTO COJEPKAHUS B
HHTepHeTE, HA OCHOBE MMEIOIIMXCSA 3HAHUM U IYTEM CPaBHEHHUSI
JOTIOJTHUTEIHHBIX MCTOYHUKOB BBIJIETSATH MH(OpMAIUIO, KOTOpast
SIBJISIETCS IPOTUBOPEUYUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh IMPU BBIMIOJIHEHUH YYEOHBIX 3aJaHUi Hay4yHO-
NOMYJISIPHYIO JIUTEPATypPy (PU3NYECKOTO COAEpKaHUs, CIIPABOYHBIE
Marepuaibl, pecypcbl cetu HWHTepHeT, BiageTh NOpUEMaMU
KOHCIIEKTUPOBAaHUSI TEKCTa, MpeoOpa3oBaHus HWHOpMaAIUU U3
OJIHOM 3HAKOBOU CHUCTEMBI B IPYTYIO;

co3gaBaTh COOCTBEHHbIE MHCbMEHHBIE M KpAaTKUE YCTHbBIE
cooO1eHust, 006001as nHGoOpMaIMo U3 HECKOJBKUX HUCTOYHUKOB
(bu3znyecKoro cogepx aHusi, B TOM Yucie MyOJUYHO NPECTaBIATh
pe3yNbTaThl MPOEKTHOM WIIM HCCIEAOBATENIbCKOW JIE€ATEIbHOCTH,
IPU H3TOM TPAMOTHO MCIOJB30BATh H3YYECHHBIM TMOHATUHWHBIN
anmapar  Kypca  (U3MKH,  CONpPOBOXIATh  BBICTYIUICHUE
MIPE3EHTAIUEN;

OpU  BBIMOJHEHUW  y4EOHBIX TPOEKTOB U  HMCCIENOBAHUN
(bu3nYeCKUX MPOIECCOB pPaCHpEeneNsITh 0053aHHOCTU B TPYIIE B
COOTBETCTBUM C [IOCTaBJICHHBIMH 3aJayaMu, CJIEAUTh 3a



BBIITOJIHCHUECM IIJIaHA I[GﬁCTBHﬁ H KOPPCKTUPOBATH €TI0, AICKBATHO
OLICHUBATDH cOOCTBEHHBIN BKJIIaJT B ACATCIBbHOCTH TI'PYIIIIbI,
BBICTPpanBaTb KOMMYHHUKATHBHOC B3aHMOﬂeﬁCTBHC, ITPOSBIIAA
IOTOBHOCTDB pa3pClIaTh KOH(bJ'IHKTBI.

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHHIA:

UCIIOJIB30BaTh IMOHATHSA: CHCTEMAa OTCUY€Ta, MarepuajbHas TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXAHWYECKOTO ABMXKEHUS, Jedopmanus
(ynpyrasi, mjaacTH4YecKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IEpEerpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJIO,
LEHTpP TSHKECTH TBEPJOTO TEJA, PABHOBECUE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, HMH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTb,
CHEKTpPbl UCIYCKaHWs U MOTJOLIEHUs, aib(da, OeTa- U ramMmma-u3JIydeHus,
W30TOIIbI, SIIEPHAS] SHEPTETHKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBH)KEHUE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPYKHOCTH, B3aHUMOJCHCTBHE
TeJ, pEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHUsI), PE30HAHC, BOJHOBOE IBMUKEHUE, OTPAKEHUE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM TPEIOMIICHHE
CBETa, OJIHOE BHYTPEHHEE OTPa’KEHUE CBETA, Pa3JIoKEHUE OEJIOTo CBETa B
CHEKTP M CJOKEHUE CHEKTPAJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa
U3ITyYEHHs]) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacrno3HaBaThb NPOSIBICHUE HM3YUYEHHBIX (U3MUECKUX  SBICHUH B
OKpy’XaleM Mupe (B TOM uucie (PU3NYECKUE SIBICHUS B IPUPOJIE:
NPWINBBI U OTIUBBI, ABMXKEHUE MIaHeT COJTHEYHOU CUCTEMbI, pEAKTUBHOE
JBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMU,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 5XO, IBETa Te,
ONTUYECKHUE SIBICHUSA B MpPHUPOJE, OMOIOrMYecKoe IeHCTBUE BUAMMOTIO,
yIbTPapUOIECTOBOTO U PEHTTCHOBCKOIO M3JIyY€HHMH, €CTECTBEHHBIN
PaaMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHUBHOE H3ITyYEHUE
OPUPOAHBIX MHHEpPANOB, JEWCTBUE pPANAMOAKTHUBHBIX M3IyYEHUH Ha
OpraHu3M 4eJIOBEKa), IMPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PU3UUECKUX
SIBJICHUM;



OIKCHIBaTh U3yYEHHBIE CBOMCTBA Te€N M (PU3UUYECKHUE SIBICHUSA, UCTIOIb3YS
¢usznyeckue BETUYMHBI (CpeqHSS WU MTHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBMOKEHUH, YCKOPEHHE, MEPEMEIICHHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHUS, CUJa YNPYIOCTH, CHJIA TSXKECTH, YCKOPECHHE
CBOOOJIHOTO TMAJCHMs, BEC Teja, HUMIYJIbC TeEla, HWMIIYJIbC CHJIBL,
MEeXaHW4YecKass paboTa M MOIIHOCTb, TOTEHIMANbHAs JHEPrusl Tena,
MNOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUS CKATOU
IIPYKUHBI, KHHETHYECKash DSHEPIWs, IIO0JHAsg MEXaHW4eCKas >SHeprus,
NEPUOJ U YacTOTa KoueOaHul, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, IOKA3aTelb MPEIOMIICHUS CPENIbl), P OMUCAHUU
NPAaBWJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HUCIHOJIB3YEMBIX BEJIUYHH,
0003HAaYeHUsI W EIWHULBl (PU3NYECKHX BEIUYHMH, HAXOAUTh (HOPMYJIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTbH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIuH, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHIMI CYNEPHO3ULMA CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI MMITYJIbCA, 3aKOHBl OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SIIEPHBIX pEakUusAx, MNPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid NPaKTUKOOPHEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
1IaroB C ONOpod Ha 2—3 U3Y4YEHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3adaud (omMHMpalmIHuecss Ha cucremy u3 2-3
YpaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3bIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJauyd 3aluChIBaThb KpaTKOe
YCIIOBHE, BBISIBJIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHbIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUThH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJINYMHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOHO pEIIUTh NpPH MOMOUIU
(GU3MYECKUX METOOB, HCIOJb3ysl ONHCAHWE MCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTh MOpsJKa
IPOBENCHUSI  UCCIENOBAHUS, JI€NIaTh  BBIBOJBI, HWHTEPIPETUPOBATH
pe3ysbTaThl HAOJIIOIEHUH U OIIBITOB;



MPOBOJUTH OMBITHI 1O HAOMIONCHUIO (PU3WYECKUX SBICHUM WIU
dusznyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NPYKHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOaHHM, MPSMOJIIMHEHHOE pacIipOCTpaHEeHHE CBETa,
pas3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKCHHS B
IUIOCKOM 3€pKalie M CBOMCTB H300pa)KeHHs TMpeaMeTa B coOuparomien
JWH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYAThIX CHEKTPOB H3IIYYICHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY W3 W30BITOYHOrOo Habopa
0o0Opy/OBaHUS, ONHUCHIBATH XOJ  OMbITAa W €r0  PE3yJIbTaThI,
(GbopMyIHpPOBaTh BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaueHHE U3MepsAeMOll BelIMuuHBl ((POKyCHOE paccTOsHUE
coOuparoieli JuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MEepUTENBHOTO TPUOOpPA);

IPOBOJANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEJIHMYUH C
UCTIOJb30BAaHUEM TPSMBIX HM3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadallbHOM CKOpPOCTH, MEepHoja
KOJIeOaHUI MaTeMaTUueCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakKeHUs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHs OT yriia
NaJieHns): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MMOJYYECHHOM 3aBUCHMOCTH
bu3nYecKuX BETUYMH B BUAEC TaOJNMIl U TPaPUKOB, JI€JIaTh BBIBOIBI IO
pe3yibTaTam UCCIeI0BaHMUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs1 (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TpHU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOTO MaJeHUsl, >KECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4eckas pabdoTa W MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKOr0 W TPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWJIa CcOOMparomiel JIMH3bL, PAJAHOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh JKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIICIys MPEIIOKECHHON WHCTPYKIIUHU, BHIYUCIISTH
3HAYCHUE BEJIMYMHBI M aHAJM3UPOBATH MOJYYECHHBIE PE3YyIbTAThI C yUETOM
3aJJaHHOW TOTPEITHOCTH U3MEPEHU;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIC TPU3HAKA W3YYEHHBIX (DU3UYECKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TEIO, TOUYCYHBIH HCTOYHHK



CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb AaTOMa, HYKJIOHHas
MOJIE€Ib ATOMHOTO S11pa;

XapaKTepU30BaTh TMPUHIMUIBl JCUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIE:
CIOUAOMETP, JATYMKH IIOJOKEHHUs, PACCTOSHUS W YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMepHckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOMN, JO3UMETP, Kamepa BuiabCoHa), HCHONB3YysS 3HAHUA O
CBOMCTBAX (PU3MYECKUX SBICHUH M  HeoOXoauMble  (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl U CXEMAaTUYHBIC PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIBHBIX MNPUOOPOB M TEXHOJOTHMYECKHUX IPOLECCOB
OpU pEHIeHUH Y4YeOHO-TIPaKTUYECKHUX 3a7ad, ONTHYECKHE CXEMbl IS
NOCTPOEHUS N300paKEHHH B IIJIOCKOM 3epKajie U coOuparoniei JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh HMHGPOPMALMIO O  IpUMEpax)
NPaKTUYECKOIO HCMOJIb30BAHMS (DU3MUYECKUX 3HAHUW B TOBCEIHEBHOMN
KU3HH I oOecrnedeHnsi 0€30MacHOCTU MpU o0palieHuu ¢ npudbopamu 1
TEXHUYECKUMU YCTPOWCTBAMM, COXPAHEHHS 370pPOBbS M COOMIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJECHUS B OKPYKAIOILIEH CpEE;

OCYILECTBIATh TOUCK HHPOpMAIMK  (PU3UYECKOTO COJACpKAHUS B
HNHuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI MOUCKOBBIN 3apOC, HAXOAUTD
IyTH ONpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHONW MH(OpPMALMU HA OCHOBE
VUMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPH BBIMOJIHEHWN YYE€OHBIX 3aJlaHUil HAyYHO-TIONMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypcbl cetu HTepHeT, BiaeTh NpUEMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMaIlMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHUA,
nyOJMYHO MPECTABIATh PE3yIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro pasziena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ yduyéToM OCOOEHHOCTEW ayAuTOpHUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoaunuecTBO 4acoB

TCJ1aMH, XXUJAKOCTAMU U ra3aMu

Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/bHbIC Pecypchl
padoThI padoTshI
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKOIIETr0 MUpa
1.1 dusnka - HayKa 0 IPUpPoIe 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 Ou3nyecKue BeITUINHbBI 2 1 https://m.edsoo.ru/UDCTC8RJD
1.3 EcTtecTBeHHOHAy4YHBI METOJ1 TO3HAHUS 2 https://m.eds00.ru/ZOL7QLIIS
Htoro no paznemny 6
Pa3nes 2. [leppoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 Crpoenue BeniecTa 1 https://m.edso00.ru/2SJ151M41
BW)KCHHE U B3aMOJICHCTBUE Yac
2.2 A MOACHETBHE HaCTHH 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEILIECTBA
2.3 ArperaTHbIE COCTOSTHHSI BEIIIECTBA 2 https://m.eds00.ru/ONOV1XY1K
Hroro no pazneny 5
Pa3znen 3. /IBu:keHue U B3auMo/ieiicTBHE Tel
3.1 MexaHunyeckoe IBUKXEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Wuepuwmsi, Macca, MIOTHOCTH https://m.edso0.ru/GXPU4MT5P
3.3 Cuna. Bunel cun 14 1 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21
Paznea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTEH U ra3oB
1 N
4.1 Aapnertne. Ilepenata rapnetns TeepALMA 3 https://m.edsoo.ru/X0DW367P2



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2

4.2 JlaBrieHHe KUIKOCTH 5 https://m.edsoo.ru/2MVXZ0KL4
4.3 ATtMochepHoe 1aBiIeHHE 6 https://m.eds00.ru/T7134SXNO
4.4 HCHCTBITI,e PRHAKOCTH 1 Tasa Ha 7 3 https://m.edsoo.ru/NFE6OY8NK
MOTpYXEHHOE B HUX TEJO

Hroro no pazgeny 21

Pa3zgea S. Pabora u MOIIHOCTH. JHEPrust
5.1 PaGora u MomtHOCTH 1 https://m.edsoo.ru/75SLMREDY1
5.2 [IpocTbie MeXaHU3MBI 1 https://m.eds00.ru/504NQXKX9
5.3 MexaHnueckas YHEPTHs 1 https://m.eds00.ru/G30454EMT

Hroro no pazgeny 12

[ToBTOpEHME 3

OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOTPAMME



https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KUIACC

KosanuyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (POBbLIE)
Ne i/ Konrposbusie IIpakrunyeckue
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoTshI
Pa3znen 1. TenioBble siBJIeHUS
1.1 CtpoeHue u CBOIMCTBA BEIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TeruoBbie IpoLIECChHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro mo pazueny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS
C) .3
2.1 JICKTpHHccrae 3ap%ﬂ51 APAKCHIBIC 7 1 https://m.edsoo.ru/R4AQORCTQ4
Tella U UX B3aMMOJIEHCTBHE
2.2 [ToCTOSIHHBIN 3JIEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTHsbIC SBICHUS 6 1 15 https://m.edsoo.ru/BULAFRBRA
2.4 DneKTpOMarHuTHasi MHAYKIIHS 4 https://m.edsoo.ru/7QODS8SEL15
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10
i 68 4 145

I[TPOTPAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
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https://m.edsoo.ru/7QOD8EL15

9 KUIIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrposbusie IIpakrunyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Pa3znen 1. MexaHHYecKHe siBJEeHHS
MexaHnuecKkoe IBUKEHHUE U C ObI €
1.1 s TOCOBRT Ero 10 1 https://m.eds00.ru/CEOGHRGTL
OIIMCAHU
1.2 BsaumonelictBue Ten 20 1 3 https://m.edsoo.ru/UC1RQAF4C
1.3 3aKOHBI COXpaHCHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Htoro no paznemny 40
Pa3znen 2. MexaHn4yeckHe KoJ1e0aHNsI H BOJHBI
2.1 Mexannueckue KoueOaHus 7 3 https://m.edso0.ru/S5VIGSAI3
2.2 MexaHuueckre BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/DHIJG8A50
Hroro no pazgeny 15
Pa3nes 3. DiieKTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
DnexTpoma oe 1moJje
3.1 JICKTPOMATHHITHOE HoJe 1 6 2 https://m.edsoo.ru/DT98BSEY0
AJIEKTPOMATrHUTHBIC BOJTHBI
Hroro no pazneny 6
Pa3znen 4. CBeToBbIe IBJICHUS
4.1 3aKOHBI paCIIPOCTPAHEHHUS CBETA 6 https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 https://m.edsoo.ru/20WNYKRX1
4.3 PaznosxeHnue 6enoro cBeta B CIIEKTP https://m.eds00.ru/2Z5AHODTO
Hroro no pazneny 15



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Pa3nea 5. KpanroBble ABJIeHUA

I/ICHYCKaHI/Ie " IIOTJIOICHHUE CBETA

5.1 ATOMOM 4 1 https://m.edsoo.ru/BK5E4AQQ8
5.2 CtpoeHune aTOMHOTO sipa 1 https://m.edsoo.ru/U3WX2R61B
5.3 SnepHbie peakuu 1 https://m.edsoo.ru/TMMVY9VSF
Wroro no pazueny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 NI MOYJIb
6.1 Hosropenne 1 obobuenne coxeparis 9 2 https://m.edsoo.ru/JKQXVJ8BE
Kypca pusmuku 3a 7-9 xnacc
Hroro no pasneny 9
OBLIEE KOJIMYECTBO YACOB I1O0 102 97

[NPOTPAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCIIOJIB30BATh U3YYCHHBIC ITOHATUS

1.2

1.3

14

1.5

pas3indaTrb SABJICHHUA M0 OMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (I)I/ISI/I‘ICCKOG SABJICHUC

pacro3HaBaTh TPOSIBIICHHE W3yYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYEcCKue sSBICHHUS B MPUPOJE,
IIPU 3TOM IE€PEBOJUTH MPAKTUUYECKYIO 3ajjauy B YUEOHYIO, BBIAEIATH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKK) PUBNYECKUX SABICHUN

ONUCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (hU3MUYECKUE SIBJICHUS,
UCHOJNB3YSl (U3UYECKHE BEIUYMHBI, IPU ONHCAHUM IPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003Ha4YeHMs U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBS3BIBAIOIME JIAHHYIO  (U3MUYECKYI0 BEIMYMHY C JpPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpaUKud  HM3YyYEHHBIX  3aBUCUMOCTEH

q)HSH‘leCKI/IX BCINYHH

XapaKTCPU30BaATb CBOMCTBa TCII, (I)I/BI/I‘ICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MaTCMAaTHYCCKOC

BBIPAKECHHE

1.6

1.7

OO0BACHATH (U3UYECKUE SIBICHUS, MPOLECCHl M CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUld MPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIABIATh NPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JorM4yeckux ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SBJIECHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U



(dbopMmyIbl, cBsI3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHAIM3a
YCIIOBHMS 3aJa4yd 3alUChIBaTh KpPaTKOE YCIOBUE, IIOJACTaBIIATH
¢u3nueckre BeIUUMHBI B (YOPMYIIBI M IPOBOIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIE JIaHHBIE, HEOOXOIUMBIE JUIsI PEILIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOTYYCHHON (PU3UYECKON BETUIHHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH ITOMOIIU
bu3NYeCKUX METOJOB, B ONHCAHUU HUCCIEIOBAHMS  BBIICIATH
MIPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasnyarh u
MHTEPIPETUPOBATh MOJYUYEHHBIM pPe3yJabTaT, HAXOAUThb OLIMOKU B

XOJ¢ OIIbITa, ACJaTh BBIBOJBI I1IO €TI0 pC3yJIbTaTaM

1.9

1.10

1.11

NPOBOJUTH OMBITHI 10 HAOMIOACHWIO (DU3MUYECKUX SIBICHUNA WIIH
busznueckux  CBOMCTB  Ten:  (QopMynHpoBaTh  MpPOBEpsieMble
OPEINONI0KEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO

06OPYI[OB8.HI/I$I, 3aIIMChIBAaTh XO/J OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

BBITIOJIHATH TIPSIMBIE W3MEPEHHSI C HCIOJIBb30BAaHUEM aHAJIOTOBBIX U
U(PPOBBIX MPHUOOPOB, 3aMKCHIBATG MOKAa3aHHUA MPUOOPOB C yYETOM

3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

NPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JApPYroll C MHCIONb30BAHUEM IIPSAMBIX HW3MEPEHU,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBIIIOJIHATH U3MEPEHMUS, CIEAYS NPEITI0KEHHOMY IIJIaHy,
¢ukcupoBaTh pPE3yibTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUIl U TpadHKOB, JeJIaTh BBIBOIbI

10 pe3yJibTaTaM MCCIeA0BaHUS

1.12

1.13

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAYyA
HpeHHO)KeHHOﬁ HWHCTPYKIUU: IIPA BBINIOJIHCHUHN H3MepeHHI>i CO6I/IpaTI>
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCINYHHBI

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pyI0BaHUEM

1.14

YKa3bIBaTb  IMPUHIIUIIBL )ICP'ICTBI/ISI HpI/I60p0B n  TEXHHUYCCKUX
yCTpOfICTB, XapaKTCPU30BaAThL MPUHIHUIIBL ,Z[CﬁCTBPISI HU3YUYCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOﬁCTB C IIOMOIIBIO HX OIIMCaHHA,
HCIIOJIb3Y 3HaHUA ) CBOMCTBaxX (I)I/ISI/I‘-ICCKI/IX SIBIICHUM nu

HE0OXoauMBbIe (PU3NYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH



1.15

NPUBOAUTH TNPHUMEPHl (HAXOAMTh HMH(OpPMAIMIO O MpHUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUS (PU3NICCKUX 3HAHUI B OBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHSI B OKPYKAIOLICH cpelie

1.16

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpManuu B ceTd VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUNH W MyTEM CpPAaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANWIo, KOTOpas SBISETCS MPOTHBOPCUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBINIOJTHEHUH Y4eOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO  JUTEpaTypy  (QU3WYECKOrO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HUHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

C03/1aBaTh COOCTBEHHBIC KPAaTKUE MUCbMEHHBIE U YCTHBIE COOOIIECHUS
Ha oOcHOBe 2 — 3 HCTOYHHUKOB HHGpOpMAUU (PUINIECKOTO
COJIEpXKaHUsA, B TOM YHCJIe MyOJIUYHO JAeNiaTh KpaTKHE COOOIIECHUsS O
pe3ynbTaTax MpPOEKTOB WM Y4YeOHBIX HCCICIOBAHHUMA, MpPU 3TOM
rPpaMOTHO HCIOJIb30BAaTh M3YYEHHBIM MOHSATHUWHBIA amnmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{Heﬁ

IIPY BBITIOJTHEHUH Y4EOHBIX MMPOEKTOB M UCCIIEI0BAHUI paclpeeiaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUHU C MOCTaBJIEHHBIMU 3a/1a4aMH,
CJIEINTHh 3a BBIIIOJIHEHUEM IUIAHA JEWCTBUM, aJCKBATHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPaUBaTh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBAS MHEHHE

OKPY’KaroIIHUX

8 KUIACC

Kon
NpoBepPsieMoro
pe3yjabTara

11
1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJIB30BaTh IOHATHA

pa3jinydaTthb SABJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-ICCKO€ SABJICHUC

1.3

14

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM 4uciie (pU3NYECKUe SIBICHUS B MPUPOJIE,
IIPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH

CyIIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUZNYECKUX SIBICHUN

ONKCBHIBATh H3YyYEHHBIE CBOWCTBA Tel W (hU3MUYECKUE SIBJICHUS,
UCTIONB3ysl (U3WYECKHE BEIMYMHBI, TPU OINUCAHUU NPABUIBHO
TPAaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJINWYMH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MUYECKUX BEITMYUH, HAXOIUTH (POPMYIIHI,
CBS3bIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH TpapuKd  HM3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHUH

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIucCblBaTb €ro MaTrcMaTu4diCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 H3y4YeHHBIX CBOICTBA

(bI/ISI/I‘leCKI/IX HBHGHHﬁ, (l)I/I3I/I"IeCKI/IX 3dKOHa UJIK 3aKOHOMEPHOCTHU

pemiath pacyéTHble 3a1aud B 2 — 3 JNEHCTBHUSI, UCIONb3YS 3aKOHBI U
(dhopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIIOBHS 3a/1a4yl 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIBIATh HEJOCTATOK
JaHHBIX I pelIeHHs 3aJadd, BbIOMpaTh 3aKOHBI U (HOPMYIIBI,
HEoOXOoauMBbIE Ui €€ pEIIeHUs, MPOBOAUTHh Pacdy€Thl M CPAaBHUBATH
MOJIydeHHOE 3HayeHHe (PU3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

paciio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX METOOO0B, UCITOJIB3YS ONMMCAHUEC UCCIICAOBAaHNs, BBIACIIATD
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsAAKaA

MMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOIBI

1.9

MPOBOAMTH OMBITHl 10 HAOMIONEHUI0 (U3NYECKUX SBICHUM WIN
¢u3mueckux  CBOMCTB  Tel:  (OpMymupoBaTh  MpOBEpsieMble

MPENIoIOKEeHNUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO



000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOJIBI

1.10

BBITIOJIHSTH TPSIMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATUYUKOB (PU3MUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

MU3MEPEHHH C YUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrol C HCIOJIb30BAHUEM MPSIMBIX H3MEPEHMIA:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY M BBIIOJIHSATH
U3MEpEeHUs, CleAysd  MpeajJoKeHHOMY  IUlaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYIEHHOW 3aBUCUMOCTH B BUJC TAONHIl U TPaApUKOB,

ACJIaTh BBIBOAKRI 110 PE3YyJIbTaTaM UCCICAOBaHHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEpPEHHUs  (U3MYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelys. INPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0€e301acHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0OBaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NIPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTH

pacro3HaBaTh IIPOCTBIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBHBIC
npuOOphI IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTABIISATH CXEMBI
JNIEKTPUYECKUX LENeld C IOCIEAOBATEIbHBIM W IapalIeIbHBIM
COCIVHEHUEM  JJIEMEHTOB, pa3iuyas YCIOBHbIE 0003HA4YEHUs
JJIEMEHTOB DJIEKTPUYECKUX LIECTIEH

OPUBOANUTH TNpHUMEpHl (HAXOAUTH HH(QOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHUS 3/10pPOBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

OCYILECTBIISATh MOMCK MHPOPMALUHU (PU3NUECKOTO COIEpIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJTHUTEBHBIX HCTOYHUKOB BBLICTATH HH(POPMALUIO, KOTOpas

ABJISIETCS IPOTUBOPEUMBON MM MOKET OBITh HEJOCTOBEPHOM

1.18

HCIIOJIb30BaTh IIPU  BBINNOJIHCHUHA y‘{C6HLIX 3aJIaHuM HAay4YHO-




1.19

HOMYJSIPHYIO JINTEPATypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTepuainsl, pecypchl cetu MHTepHer; Biazers  npuémMamu
KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusi WHPOPMALIUU U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MMChMEHHbBIC  KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IMYyOJMYHO MPEACTABIATh PE3YIbTAThI
OPOCKTHONM WJIM HCCJCIOBATEIbCKON JCSATCIBHOCTH, TPH 3TOM
IPAMOTHO HCIIOJIb30BAaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(bU3MKH, COMPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIUCH

1.20

9 KIIACC

IIPU BBIOJHEHUM Y4E€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpeiesaTh 00S3aHHOCTU B TpYIIE B COOTBETCTBHU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BATh U3YUYCHHBIC ITOHATUS

1.2

1.3

14

pas3indaTthb SABJICHUA IO OMHMCAHHUIO HUX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘leCK06 SBJICHUC

pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NYEcCKue SBICHHUS B MPHUPOJIE,
IIPU 3TOM TEPEBOJIUTH MPAKTUUYECKYIO 3a7jauy B YUEOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOICTBA (MIpU3HAKK) GU3HUECKUX SIBICHUN

ONHKCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  MCIOJB3YEMBIX  BEJIUYMH,
0003Ha4YeHHs U eTUHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIbI,

CBSI3bIBAIOIIME JIAHHYIO  (U3UYECKYI0O BEJIMYMHY C JPYTUMH




1.5

BEIMYMHAMH, CTPOUTh TpapUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTEpHU30BaTh CBOMCTBa TCI, (1)I/ISI/II‘IGCKI/IC SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3dKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYHO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alluCbhlBaTb €ro MaTrcMaTH4YCCKOC

BBIpaXXECHHE

1.6

00BSACHATH (DU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalldd NPAKTUKO-OPHEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH O0BSICHEHUE U3 2
— 3 JOTMYECKHMX IIIaroB ¢ IMOMOIIbI0 2 — 3 HM3y4YEeHHBIX CBOMCTBA

(bU3NUeCKUX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHele 3afayd (ONMUparoIiuecs Ha CHCTeMy W3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBhIBaTh ~KPAaTKOE YCJIOBUE, BBIIBIATh HEJNOCTAIOIUE WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
JUI pelIeHUusl, IPOBOJUTH pPacuéThl M OLEHHUBATh PEATUCTHYHOCTh

MOJTyYEHHOTO 3HaYCHUS (PU3NIECKOIN BETMUNHBI

1.8

1.9

paciio3HaBaTb HpO6J’IeMH, KOTOPBIC MOXHO PCIIWMTb IIpU IIOMOIIH
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yys OMMMCAHUEC MCCIICIOBAaHUs, BBIACIATH
MMPOBEPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3YIIbTAaThL Ha6HIO,Z[eHI/II>’I 1 OIIBITOB

MPOBOANTH OMBITHl MO HaOMIOAEHUI0 (U3NYECKUX SBICHUN WM
(Gu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTaHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

1.10

1.11

IPOBOAMTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX H3MEPEHMHI,
ompesieNisis CpeAHee 3HAUYCHHWE H3MepseMOoil BennuuHbl (POoKycHOe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mprdopa)

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DHU3WYECKHX BEJIHYUH C
MCIOJIb30BaHUEM TMPSMBIX M3MEpPEHUM: MIAaHUPOBATh HCCIEI0OBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pE3yJbTaThl

HOJ'Iy‘-IeHHOI\/’I 3aBUCHUMOCTH q)HSH'—IGCKI/IX BCJIMUHUH B BUJC Ta6J'[I/IHI/I



Fpa(bI/IKOB, ACJIaTh BbIBOJALI 11O PE3YyJIbTaTaM UCCICOAOBAHUA

1.12

OPOBOJIUTh  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEJHYMWH:
IUTAHUPOBATh U3MEPEHHsI, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEeAys MpPEIIOKEHHON HMHCTPYKIHUH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAJIM3UPOBATh IOJIyYECHHBIE

pe3yJbTaThl C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHU I

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TpH  pabore ¢

1abopaTOPHBIM 000PYTI0BAHUEM

pasinyaTh OCHOBHBIE INPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MOJeIei:
MaTepHaibHask TOUKa, a0COIIOTHO TBEPOE TENO, TOUCUHBIH UCTOYHHUK
CBeTa, JIyd, TOHKas JIMH3a, IJIAaHETapHas MOJENb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HUCIOJbB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBIEHUH U HEOOXoIuMble

¢uznyecKknue 3aKOHOMEPHOCTH

1.16

UCIIONIB30BaTh CXE€Mbl M CXEMAaTU4HbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOLIECCOB IPHU PEUICHUH Y4YEOHO-TIPAKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI JUIsl MOCTPOSHHS N300paKEHUH B MIOCKOM

3epkajie u coOuparoIeii T1uH3e

1.17

IPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALMIO O MpHUMEpax)
MPAKTUYECKOTO UCIONIb30BaHUS (PU3NUYECKUX 3HAHUHN B TTOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpallieHuu ¢
npruOopaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHS 3/I0POBbS U

coOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpY>KaIoIlel cpene

1.18

OCYIIECTBIIATh MOUCK MHPOpMAIUN (PU3UUECKOTO COJCPKAHUS B CETH
WuTepHer, caMocTosTenbHO (OpMYIHpys IOMCKOBBIA  3ampoc,
HaXOJUTh IYTH  ONpPENEJCHHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJIHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIIONIb30BaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
MaTepuainbl, pecypchl cetu HHTepHeTr; BiameTte npuéMamu

KOHCIICKTUPOBAHHA TCKCTA, Hp606pa3OBaHI/I}I HH(bOpMaL[HH U3 OJHOM




3HAKOBOM CUCTEMBI B IPYT'yIO

1.20

CO31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U YCTHBIC COO6IJ.I€HI/I$I Ha
OCHOBE HH(pOpPMAllUM M3 HECKOJbKUX HCTOYHHUKOB (HU3UUECKOrO
CoJlep)KaHusl, MyOJIMYHO NPEACTAaBIATH PE3YJIbTaThl MPOEKTHOW WM
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3YYEHHBIN ITOHATUNHBIN anmapar u3y4acMoro pasaena
(GU3uMKKH U CONPOBOXKIATh BBICTYIUIEHHWE NpE3CHTalUed ¢ y4EToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAaHUN (PU3NUIECKUX
IPOLIECCOB paclpenessTh 00A3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIECIWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasnena JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

11

1.2

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOILET'O MHUPA

Ousuka — Hayka O Tmpupone. SIBIeHHUS NPUPOIBL.
®dusnueckue SABICHUA: MEXAaHHYECKUE, TEIUIOBbIE,

OJICKTPUYCCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

Ouznyeckue BenuyuHbl. M3Mepenune — usmueckux
BenuuuH.  Dusumyeckue  npubopsl.  IlorpemnocTts

n3MepeHuil. MexayHapoaHasi cucteMa eIMHULL

ECTGCTBCHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6J'IIO,Z[eHI/Ie,
IIOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTES3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTEC3, 00BsCHEHHE

Ha0JII0JaEMOTO SBJICHUSA

1.4

Onwucanue pU3MUECKUX SBICHUH C TOMOIIBIO MOJIEIICH

1.5

[IpakTrueckue pabOThI:
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
Ornpezenenne pa3MepoB MajbIX TeJ.
N3mepenune temrnepaTypsl Py NOMOIIHU KUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYpPHI

INEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHUU BEILIECTBA

2.1

CTpOGHI/Ie BCIIECTBA: AaTOMbl MW  MOJICKYJIBI, HX
Pa3sMEphI. OHLITBI, AOKAa3bIBAOIIUEC AOUCKPCTHOC CTPOCHUC

BCIICCTBA

JlBwkenne yactuil BemectBa. CBSI3b  CKOPOCTH
JNBWKEHUS  4YacTUll C  Temmeparypoid. bBpoyHoBckoe

nBUKeHHe, U dy3us

2.3

2.4

B3aHMO}IeﬁCTBHe YaCTHILl BCIICCTBA: IPUTAIKCHUE U
OTTAJIKUBAaHHUC
AFpeFaTHBIe COCTOSIHUA BCIICCTBA: CTPOCHUE TIa30B,

KHUIKOCTEH W TBEPABIX  (KPUCTAJUIMYECKHMX)  TeI.




B3anmocCBsA3b MeXIy CBOWCTBAMH BELIECTB B PA3HbBIX

arpe€raTHblIX COCTOAHHUAX KW HX aTOMHO-MOJICKYJISAPHBIM

CTpOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTuueckue padbOTHI:
OneHka Juamerpa aroMa METOJOM psiioB  (C
ucrnoiib3oBanueM ¢otorpaduii).
2.6 OnbITel IO HAOJIOJACHHUIO TEIUIOBOTO PACHIUPECHHS

ra3os.
OnpiTel 1O OOHApYXKEHUIO  JEHCTBUS  CHII

MOJIEKYJIIPHOTO IPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHHE. PaBHoMepHOE 51
' HEPABHOMEPHOE JIBM)KEHUE
> Ckopoctb. CpenHsisi CKOpPOCTb NpPU HEPABHOMEPHOM
' JIBYKEHUM. Pacdy€r myTH 1 BpeMEeHM BUKEHUS
SIBnenune mHepuuu. 3akoH MHepuuu. B3aumopeiicTBue
3.3 TeJ KaK IPUYMHA U3MEHEHUS CKOPOCTU JABUXKECHUS TEll
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHocts  BemectBa.  CBS3p  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B €IMHMIIE 00BEMA BEIIeCTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOIEHCTBUS TeI
36 Cuna ympyroctu u 3akoH ['yka. V3Mepenue cuiibl c
' IIOMOILBIO AUHAMOMETPA
37 SIBnenue TATOTEHUS U cuia TskecTH. Cuia TSKECTH
' Ha Jpyrux miaHerax. Bec temna. HeBecomocTs
3.8 Cuna tpeHusa. TpeHHE CKOJIBXKEHUS U TPEHHE IIOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 CroxeHue cuj, HalpaBICHHBIX IO OJHOM IPSMOM.
' PaBHOnelicTBYIOIIIAsA CHIT
[IpakTuyeckue paboOTHI:
3.10 OmnpeneneHne CKOPOCTH  PAaBHOMEPHOIO  JIBHXKCHMS

(I_HapI/IKa B KHUOKOCTH, MOACIIN QJICKTPHUYCCKOTO

aBToMoOmWIg M Tak janee). OmpezneneHue cpenHen




CKOPOCTH CKOJIbXKEHHS Opycka WIM [IapuKa 1o
HaKJIOHHOM  TuiocKkocTH. OmpeneneHue  IMIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOILINE
3aBUCHUMOCTh pacTsbKeHus (IedopMaiiuu) NpyKUHBI OT
MPUIOKEHHON  Cuibl.  OMNBITB, JIEMOHCTPHUPYIOILIUE
3aBUCHUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tena U

XapakTepa COMPHKACAIONINXCS TOBEPXHOCTEH

dusnyeckue SBICHUSA B mpupoac: NpuMEpbl ABUKCHUA C

3.11 Pa3IMYHBIME CKOPOCTSIMHU B KMBOW W HEXHBOW MPHUPOJIE,
JEWCTBHE CUIIBI TPEHUS B IPUPOJIE U TEXHHUKE
3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, OJIIMITHUKI

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

Hasnenune TtBEporo tena. CrocoObl yYMEHBLICHUS U

1 yBEJIMYEHUS 1aBIICHUS
42 JlaBrienue raza. 3aBUCUMOCTD JaBJICHUS Ta3a OT 00bEMa,
' TEMIEPATypPhI
13 [Tepenava naBieHus TBEPABIMH TEIAMHM, KHIKOCTSIMHU U
' razamu. 3akoH [lackais. [IneBMaTHuYeCKHE MAIIMHbI
3aBUCHUMOCTh  JABJICHUS OJKUIAKOCTH OT TIyOWHBI
4.4 I'unpocratuueckuii napagokc. CooOIarmuecs: cocyasl.
IMunpaBnrueckre MEXaHU3MBI
ATtmocdepa 3emnn u atMmocepHoe napneHue. [IpuunHsl
A5 CYLIECTBOBAHMS BO3AYIIHONW 000m0uku 3emiu. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JIaBICHUS OT
BBICOTHI HaJl yDOBHEM MODSI
46 N3mepenue armocdepHoro npapneHus. [lpuGopsl ans
' M3MepeHust aTMOC(HEPHOTO JaBJICHUS
JlelicTBue KUIAKOCTH M Ta3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
[IpakTudeckue pabOTHI:
4.9 HccnenoBanue 3aBHCMMOCTH Beca Tela B BOJE OT

o0b€Ma TMOTPYKEHHOM B IKUAKOCTH YacTH Tela.




4.10

411

Onpenenenne BBITAIKUBAIOLIEH CUIIBI, JEMCTBYIOLIEH Ha
TENO, NOrpyk€HHOe B  KuUAKOCTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIENH CHUJIbI, JCHCTBYIOUIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tena. OmBITHI,
JEMOHCTPUPYIOLIUE  3aBUCHMOCTb  BBITAJIKHMBAIOLIEH
CHJIBI, IEHCTBYIOLIEH Ha TEJO0 B JKUAKOCTH, OT 00BEMa
MOTPYKEHHOM B JKUJKOCTb YAaCTH TEJIa U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBaHue — apeomerpa  WIH
KOHCTPYMpPOBAaHHE  JIOAKM W  ompeneineHue  eé

rpy30M01bEMHOCTH

@dusnyeckue  SBIEHUS B IPUPOJE: BIIASIHUE
aTMOC(EpHOro J1aBJICHUsI HAa )KUBOW OPraHu3M, IJIABAHHE

pBIO

Texnuyeckue ycTpoiicTBa: cooOIIaOIIMUecs COCYbI,
YCTPOMCTBO BOJOMPOBOJIA, THIAPABIMYECKUIN Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DOHEPTUA

51 Mexanunueckas pabota
5.2 MexaHnueckas MOIHOCTb
53 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' TUTOCKOCTH. [IpaBmito paBHOBECHsI ppryara
5.4 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuso»  MexaHuku.  Koadduument
5.5 MOJIE3HOTO necTBus MEXaHU3MOB. IIpocteie
MEXaHU3MBI B OBITY M TEXHUKE
5.6 [ToTeHumanpHast SJHEPTUU TeNa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [lonmHast mMexaHHuecKass SHeprus. 3aKOH H3MEHEHHs H
' COXpaHEHHS MEXaHUIECKON SHEPTHH
[IpakTuueckue padbOTHI:
£ g Omnpenenenne  pa®OTBl  CHJIBI  TPeHHS  IpHU

PaBHOMEPHOM JBMXKXCHUU TCIa 1o I‘OpHSOHTﬂJ’IBHOﬁ

TTOBCPXHOCTH. HccnenoBanue yCJIOBI/Iﬁ PaBHOBCCHUA pblYyara.




N3mepenue KIIJl HakionHO#l muiockocT. M3ydyeHue 3akoHa

COXpaHCHUA MEXaHUYECKOMH OHEPIrun

dusndyeckue SABJICHUS B opupoac: pbHaru B TEIC

5.10
YeloBeKa
TexHuueckue yCTpPOMCTBA: pblYar, IOABWKHBIA U
511 HETIOJBYKHBIN OJIOKW, HAKJIOHHAS IUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemMbIe 3JIeMeHTHI CO/IePKAHUS
pa3jiena 3J1eMeHTa
TEITUIOBBIE ABJIEHU A
OCHOBHbBIE  TOJIOKEHHSI MOJICKYJISIPHO-KUHETHUECKOI
6.1 TEOpUU CTPOCHMS BellecTBa. Macca U pa3Mmepbl
' Moyiekyn.  OmBITBI,  TOATBEPKIAIONINE  OCHOBHBIC
TMTOJIOKCHUS MOJICKYIISIPHOKUHETUIECKON TEOPUH
Mopnenn  TBEPAOro, IJKUAKOTO W Ta3000pa3sHOro
6.2 cocrosiHMil BemiecTtBa. Kpucrtamnmueckue u amopdHbie
Tena
OObscHEHNE CBOMCTB ra3oB, )KMJKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYISIPHOKUHETHYECKON
6 TEOpUHU
6.4 CmauuBaHue M KalWUTSIPHBIE SIBIICHUS
6.5 TemoBoe pacupeHne u cKxaTue
6.6 Temmepatypa. CBsi3b TeMIepaTypbl €O CKOPOCTHIO
' TEIUIOBOTO JIBMKEHUS YaCTHUIL
6.7 Buytpennss sueprus. CriocoObl U3MEHEHUsI BHYTpEeHHEH
' SHEPTHUU: TeIUIoNepeaada U COBEpIIeHUE pabOThI
6.8 Bunel temomnepenayu: TEMJIOMPOBOIHOCTb, KOHBEKIIUS,
' W3ITy4yeHue
KonudgectBo  TeioTHL.  YenbHas  TEIIOEMKOCTh
6.9
BeleCTBa




TernmooOMeH W TeEIUIOBOE paBHOBECHE. Y paBHEHHE

6.10
TEIUIOBOTO OanaHca
6.11 [InaBnenue u oTBEp/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
. VY nenbHas TemioTa MiaaBiIeHUs
[TapoobOpazoBanue w  KoHAeHcamws. McmapeHue.
6.12 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
' 3aBHCHUMOCTh TEMIIEpPATypbl KUIEHUS OT aTMOC(EpPHOTO
JaBJICHUSA
6.13 BnaxxnocTh Bo3myxa
6.14 OHeprus TomMBa. Y ieibHasl TEMI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TerioBble JABUTATENM U 3alluTa
OKpY>KaroIlEen cpeibl
3aKOH COXpaHEHHUsI U MPEBPAIIECHUS SHEPTHH B TEIJIOBBIX
6.16
rporeccax
[IpakTuueckue pabOTHI:
OneiTel 1O OOHAPYKEHUIO  JCHCTBUS  CHII
MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITEl 1O BBIPALIMBAHUIO KPUCTAIUIOB IMOBAPEHHOM
COJIU WJIU caxapa.
OnpITel 1O HAOJIOJIEHUIO TEIMJIOBOIO PACUIMPEHUs
ra3oB, KUAKOCTEH U TBEPBIX TEI.
Omnpenenenue gaBleHUs BO3ayXa B OaJUIOHE MITIPHIIA.
6.17 OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS

BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaKICHUS.
[IpoBepka rumnore3bl TMHEMHOW 3aBUCUMOCTH JUTUHBI
CTONOMKA JKUAKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TEeMIIEPATYpPBHI.
HalGmronenve n3aMeHeHnsl BHYTpEHHEH DHEPTUU Tela B
pe3yibTaTe TeTuionepeaadyd U padoThl BHEITHUX CHIL.
Hccnenosanue SIBJIEHUSI TerooOMeHa pu
CMEILIMBAHUH XOJOJHOW U rOpsYEN BOJIBI.

OnpeneneHI/Ie KOJIMYCCTBA TCIUIOTBI, ITOJTYYCHHOI'O




BOJOW TIpH TEIUIOOOMEHE C HarpeThiM METaUNIMYECKUM
AITAHIPOM.
OmnpeneneHne yaeabHON TEIIIOEMKOCTH BEIIECTRA.
HccnenoBanue nporecca uCapeHusl.
OnpeneneHre OTHOCUTEIILHON BIXXHOCTH BO3yXa.

OHpCI[CJ'ICHI/IC y,I[CJ'IBHOﬁ TCIJIOTHI IIJIAaBJICHUS JIbJA.

6.18

dusnueckue SBICHHS B NPUPOJAC: IMOBEPXHOCTHOE
HATSOKCHUE W KAaNWULIPHBIC SIBICHHUS B IPHPOJE,
KpHCTaJUIBI B Tipupoje, usnydenue ColHIa, 3aMep3aHue
BOJ0EMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HHes, CHera.

6.19

TexHuyeckue  ycTpoOMCTBA:  KalWJUIAPBL, MPUMEPHI
WCIIOIb30BaHUS KPUCTALIOB, >KUJIKOCTHBIH TEPMOMETD,
JATYNK TEMIEepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOWHA,

ABUT'aTCJIb BHYTPCHHCTO CrOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHW A

7.1 OnexTpuszanus Tei. J[Ba poga 3JeKTPUUECKUX 3apsIoB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  KyioHa

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEMCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3apSA0B U PACCTOSHUS MEXTy TEJIaMH)
Onextpuueckoe noje. HanpsEHHOCTh 3JI€KTPUUECKOTO

7.3 nons. lIpyHOUD Cyneprno3uiuu 3JIEKTPUYECKUX IOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenu »siexTpuueckux 3apsaoB. OJIeMEHTapHBIN

7.4 anekTpuyeckuit 3apana. Ctpoenue aroma. [lpoBonHukM 1
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHHMS ANEKTPUUYECKOTO 3apsiaa

- ONEeKTpUYEeCKUd  TOK.  YCJIOBHA  CYLIECTBOBaHMS

' ANEKTPUYECKOT0 TOKa. VICTOYHMKH TOCTOSTHHOTO TOKa
27 JeiicTBus ANEKTPUYECKOTO TOKa (TemoBoe,

XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B




KHUIAKOCTAX U Ira3dax

Onexrpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE

7.8

HaIpsHKEHUe

ConpotuieHue MPOBOJIHUKA. VnenabpHOE
7.9

COMPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma a1 y4acTka 1enu

[TocnenoBarenbHOE W MapajUIeIbHOE  COCIUHEHUE
7.11

MPOBOJTHUKOB

Pabora u MOIIHOCTH JJEKTPUUYECKOTO TOKA. 3aKOH
7.12

Jxoyinsa — Jlenna

3 DNEeKTPUYECKHE ILEeNH U TMOTPEOUTENN IICKTPUUECKOM

7.1

sHepruu B ObITy. KopoTkoe 3amMblkaHue

IlocTtossnable MarHuthel. B3amMonelcTBUE HOCTOSHHBIX
7.14

MarduToB

MargutHoe 1ose. Mar"uTHoe Iole 3eMIIM U €ro
7.15

3HAYEHNE U KU3HU Ha 3eMile

6 OmnpiT Dpcrena. MarHuTHOE 1MOJIE SIEKTPUUECKOTO TOKA.

7.1

[IpuMeHeHue >JeKTPOMArHUTOB B TEXHUKE

JleficTBUe MarHMUTHOTO TOJII HA MPOBOJHUK C TOKOM.

DNeKTpOABUTATENIb MOCTOSSHHOTO TOKa. Vcmons3oBaHue
7.17

JJIEKTPOJBUIaTeIe B TEXHUYECKHX YCTPOMCTBaX M Ha

TpaHCHopTe

OneiTel  @apajnes.  SIBneHue  3IEKTPOMArHUTHOMN
7.18

nHaykiuu. [Ipasumno Jlenna

DNeKTpOTeHepaTop. Cnioco0mI MOJTYYCHUS
7.19 BJIEKTPUYECKON SHEPIumu. DNeKTPOCTaHITUN Ha

BO300OHOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITH 0 HAOTIOACHHUIO DTEKTPHU3AIUHN Tl UHIYKIUEH
7.20 Y TIPU CONPUKOCHOBEHMH.

UccnenoBanue nACMCTBHS DJIEKTPUYECKOrO IO  Ha

IMPOBOAHHKHU U JUDJICKTPUKH.



COopka u mnpoBepka palbOTHI BJICKTPUUYECKON Ienu
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryJinpoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaIPSKCHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILIErO 4epes
PE3UCTOP, OT CONPOTUBJICHUS PE3UCTOPA U HAINPSLKCHUS
Ha Pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOILINE 3aBUCUMOCTh
JJIEKTPUYECKOTO COINPOTUBJICHUS IIPOBOJHUKA OT €r0
JUIMHBI, IIJIOIAAH MTOIIEPEYHOr0 CEYCHHs U MaTepHaa.
IIpoBepka 1mpaBwia CJHOXCHMS HANpsDKEHUM  NpU
IIOCJIEIOBATEIIBHOM ~ COCAMHEHUM JBYX PE3UCTOPOB.
IIpoBepka npaBuia s CHIIBI TOKA IIPU MApaLICIbHOM
coeMHeHUU  pe3uctopoB.  OmpeneneHue  pabOThI
NEKTPUYECKOTO TOKA, HIYLIET0 4Yepe3 PEe3UCTOp.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBIICIIIEMON Ha pesucrtope. MccnenoBannue 3aBUCUMOCTH
CWJIBI TOKA, MAYLIETO 4YEpPe3 JaMIIOUKYy, OT HANpPSKCHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUS IMOCTOSHHBIX MarHUTOB.
N3ydyeHre MarHuTHOTO MOJIsl TOCTOSIHHBIX MarHUTOB MU
ux o0beAMHEHUM U pasjeneHud. VccriemoBaHue
JEMCTBHS DJIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.
OneITbl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aMMOJICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbI
TOKa M HalpaBleHUs TOKa B Karymke. I3ydenue

JIECTBUSL MarHUTHOTO MOJS Ha INPOBOAHUK C TOKOM.

KonctpynpoBanue u HU3y4YCHHUE paboTsI
3IIEKTPOJIBUTATEITS. N3mepenne KII/
3JIEKTPOJIBUTATEIILHOMN YCTaHOBKH. ONEBITEI o

HUCCICIOBAHHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ WHAYKIUU:
HCCIIeNOBaHUE M3MEHEHHH 3Ha4YeHUsI u HaIlpaBJICHUA

WHAYKIOUMOHHOI'O TOKa




7.21

dusnueckue SBICHUS B MPUPOJE: DIECKTPUUECKHE
SBJIEHU B  arMmocdepe, OBJICKTPUUECTBO  KUBBIX
OpraHU3MOB, MarHWTHOE Moje 3emiiu, JApeld MmooCcoB,
pOJIb MAarHUTHOTO TOJISA TSI )KU3HU HA 3emiie, MOJISIPHOE

CHUAHUC

1.22

TexHudeckue YCTPOWCTBA: DIIEKTPOCKOI, aMIIEpPMETP,
BOJIBTMETP, PEOCTaT, CYETYUK IICKTPUUYECKON SHEPIuM,
JIEKTPOOCBETUTENIbHBIE  NPUOOPBI,  HAarpeBaTelIbHbIC
AIEKTPOIPUOOPHI (mpumepsr), ANEKTPUICCKHE
NPEAOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUIaTEIb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKA

9 KJIACC
Kon
Konx snementa [IpoBepsiemble 271EMEHTBI COAEPIKAHMS
pasznena
MEXAHWYECKMUE ABJIEHUA
81 Mexanuueckoe JABWXKEHME. MaTepuaibHas —TOYKA.
' Cucrema orcuéra

8.2 OTHOCUTETBHOCTh MEXAHUYECKOT'O IBUKEHHUS

8.3 PaBHOMEpPHOE NPSMOIIMHENHOE JBUKEHHUE
HepasromepHoe IIPSIMOJIMHENHOE JBUKCHHUE.

8.4 Cpeansis ¥ MIHOBEHHas  CKOpPOCTh  Tela  MpuU

HEpaBHOMEPHOM JIBUKEHUU
8 8.5 Yckopenue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEWHOE
' JBIKEHUE

8.6 CBoOoaHoe nagenue. OneiTe! [anues
PaBHOMEpHOE ABMKEHUE 1O OKpYKHOCTH. [lepuon n

8.7 yacTtoTa oOpamenus. JIMHEWHass W yriaoBas CKOPOCTH.

IleHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 ITepBsiit 3akoH HproToHA

8.9 Bropoii 3akoH HeroToHa

8.10 Tperuii 3akoH HeroTona




8.11

IIpuHIUI CynepO3UIIUN CUII

8.12 Cuua ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: cuia TpPEHUS CKOJIBXKEHMS, CHIIa
' TPEHUS MTOKOs1, APYTUE BUABI TPEHUS
8.1 Cwia TSXKECTH M 3aKOH BCEMUPHOIO TATOTEHUS.
' YckopeHnne cBOOOTHOTO MaICHUS
8.15 JBuxenne  mnaHer  Bokpyr  Connma.  IlepBas
' KOCMHUECKasi CKOpocTb. HeBecoMOCTh 1 neperpy3ku
PaBHoBecme  MaTepuasbHOM  TOYKH.  AOCONIOTHO
8.16 .
TBEPIOE TEIIO
8.17 PaBHOBecue TBEPAOro Teja ¢ 3aKPEIUVIEHHONW OCHIO
' BpaieHusi. MoMeHT cuibl. LIeHTp TskecTn
8.18 Nmmynsce tena. 3menenue ummyibca. IMmysnbsc cuiisl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABMXKEHUE
8.21 Mexanndeckas paboTa 1 MOIITHOCTh
8.9 PabGora cun Tsxectu, ympyroctd, TpeHus. CBs3b
' SHEPTruu 1 paboThI
8.23 [loreHunanbHast dSHeprus Tejaa, MOAHITOrO  HaJ
' MIOBEPXHOCTBIO 3eMIIN
8.24 [ToreHnnanbHas SHEPTUs CXKATON NPYKUHBI
Kunerndeckas sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPrUu
8.26 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUN
[TpakTryeckue paboOTHI:
OrmpeziesieHne CpeIHEe CKOPOCTU CKOJIBKEHHS Opycka
WM JBWXKEHUS IIAapHKa IO HAKJIOHHOW IIOCKOCTH.
Omnpenenenne yCKOpeHUsl Tenla MpH PaBHOYCKOPEHHOM
8.97 JBUKEHHUH 110 HAKJIOHHOW IIJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH NYTH OT BPEMEHM IpU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 Ha4aJlbHOW CKOPOCTH.
[IpoBepka TruMOTE3Bl: €CIM MPU PABHOYCKOPEHHOM
JBIDKEHUU 0€3 HayallbHOW CKOPOCTH IYTH OTHOCSTCS

KakKk psaa HEUYETHBIX Yuceil, TO COOTBECTCTBYIONIUC



8.28

8.29

IIPOMEXYTKH BPEMEHU OJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHHS CKOJIbKEHUS
OT CWUJbl HOpPMalpHOro jasieHus. OnpeneneHue
koddduimenTa TpeHus CcKoubxkeHus. OnpeneneHue
KECTKOCTH TpYXuHBL. OmnpenencHue padOThl CHIIBI
TpeHHs] TpU PABHOMEPHOM JBWKEHHHM Tela IO
TOPU30HTAIbHONW ToBepXHOCTH. OrmpeneneHue padoThI
CWJIBI  YOPYrOCTM  Ipu  moabéMe  rpy3a C
UCIIOJIb30BAHUEM  HEIOJBIKHOTO U MOJBUKHOI'O

OJI0KOB

dusnyeckue SBJACHHUS B MPHUPOJEC: MPUIMBBLI U OTJIMBHI,
nerkeHre TutaHeT COJHEYHON CHUCTEMBI, PEaKTHBHOE
JIBUYKCHHE KUBBIX OPTraHU3MOB

TexHuueckue yCTpOﬁCTBaZ CIIMAOMCTP, JaTYUKHU

IIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHNWYECKUE KOJIEBAHMA 1 BOJIHbI

KonebarensHoe JABUIKCHUC. OcCHOBHBIE XapaKTCPHUCTUKHU

o1 KoJIe0aHUi: TIepUOJI, YaCTOTa, aMILUIUTY 1A
9.9 Maremarnueckuit u IIPYKUHHBIN MasiTHUKHU.
' [IpeBparieHue sHepruu Npu KoiaeOaTeIbHOM JABHKEHUN
93 3aryxawmue KoneOaHus. BbIHYXIEeHHbIE KONIeOaHMUS.
' Pe3onaHc
Mexanundeckue BoHBI. CBOMCTBA MEXaHHMUYECKUX BOJIH.
94 [IpononpHBIe W TIONEpPEYHbIE BOJHEL. J[TMHA BOJNHBI U
' CKOpPOCTh €€ pacrnpocTpaHeHUs. MexXxaHHn4eCKHUEe BOJIHBI
B TBEPJIOM TeTle, CEUCMUYECKUE BOJTHBI
9.5 3Byk. ['pomMKOCTh 1 BbIcOTa 3BYKa. OTpakeHue 3ByKa
9.6 Wudpa3Byk U yIbTpa3ByK
[TpakTiueckue paboThI:
Onpenenenne 4YacTOThl W Tepuoja  KojeOaHui
MaTEeMaTHYECKOTO MasiTHHUKA.
9.7 Ompenenenne 4YacTOThl W TMepuoja  KojeOaHui

IMIPY>XUHHOI'O MasgsTHHUKA
I/ICCJ'IeIIOBaHI/IC 3aBUCUMOCTH  IICpHUOaa KoJIeOaHM

MNOABCIICHHOIO K HHTHU TIpy3a OT [OJIWHBI HHUTH.



10

11

HccnenoBanue 3aBUCHMOCTH — TE€pHOAA  KoJeOaHM
HOPY)KUHHOIO MasTHUKa OT Maccel rpysa. IIpoBepka
HE3aBUCHMOCTHU nepuosa Kosie0aHui rpys3a,
HOJBEIIEHHOI0 K HUTH, OT Macchl Ipy3a U KECTKOCTH
npyxuHsl. MI3mepenune yckopeHus cBOOOIHOTO MaieHUs
®dusnueckue SBICHHUS B MPHPOJIE: BOCHPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3€MJICTPSCEHHE, CEHCMHYECKUE BOJIHBI,
IyHaMH, 9XO
9.9 TexHudeckue yCTPOMCTBA: 3XO0JOT, MCIOJIb30BAHUE
' yJABTPa3ByKa B ObITY U TEXHUKE
SJIEKTPOMAT'HUTHOE IIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJeKTPOMarHuTHOE MoJje. DICKTPOMATHUTHBIE BOJIHBI.
' CBoiiCcTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [[Ixana 3MeKTpOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHutHas npupoaa cBera. CKOpocTh cCBeTa.
' BonHoBBIE cBOMCTBaA cBETA
[IpakTuyeckune pabOTHI:
10.4 W3ydyeHue CBOWMCTB  AJIEKTPOMArHUTHBIX BOJH C
MTOMOIIHI0 MOOMIIBHOTO TestehoHa
@dusnueckue SBIEHUS B MPHPOJE: OHWOIOTHYECKOE
10.5 JeficTBHE BHJUMOTO, yIbTPaUOIETOBOTO u
PEHTIE€HOBCKOTO U3JIy4eHU I
106 TexHuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JIyueBas monens cBera. MIcTOUHMKM CBETa
11.2 [IpsamonnHETHOE pacIpOCTpAHEHUE CBETA
113 Ortpaxenue cBera. [Inockoe 3epkano. 3aKOH OTpaXKeHUst
. CBETa
114 [Ipenomnenue cBera. 3akOH TPEIOMIICHHUS CBETa.
' [TomHOE BHYTpEHHEE OTpaKEHHE CBETA
115 JInnza. Xop nyuelt B 1MH3E
116 OnTuueckast cuctema QoToarnmnapara, MUKpOCKONa H
' TEJIECKOTIa




I'ma3 kak onrudeckas cucreMa. bnu3opykocTs u

11.7
JAIIbHO30PKOCTh
118 Pasnoxxenue Genoro cseta B ciekTp. OnbiThl HhtoTOHA.
' CrnokeHue CIeKTpaIbHBIX IIBETOB. Jlucmepcus cBeTa
[TpakTuyeckue pabOTHI:
HccnenoBanne  3aBUCHUMOCTH  YIJla  OTPasKeHHUs
CBETOBOTO JIy4a OT yIJia MajeHusl.
W3ydeHue xapakTepuCTUK M300pakeHus MpeiMeTa B
IUIOCKOM 3€pKaJie.
HccnenoBanue 3aBUCUMOCTH yIJla MPeOMIICHUS
CBETOBOIO Jiyda OT yIJla MaJCHHUS HA TPAHUIE «BO3IYX —
11.9 CTEKJION.
[TorygeHnne n300pakeHMA ¢ TOMOIIBI0 cCoOMparoIIeh
JIUH3BL.
Omnpenenenne HOKYCHOTO PACCTOSHUS U ONTHYCCKOM
CHUJIBI COOMPAOLIIEH JINH3HI.
OMBITHI IO PA3JIOKCHHUIO OEJIOTO CBETA B CIIEKT.
OnBITH 1O BOCHPHUSATHIO IIBETa MPEIMETOB MPU HX
HaOJII0ICHNH Yepe3 [BETOBbIC (DUIBTPHI
dwusndeckue sBICHUS B mpupoje: 3arMeHus CoiHIa U
11.10 JlyHbl, 11BE€TA TEN, ONTHYECKHE SBJICHHS B atMmocdepe
(uBeT HebOa, pedpakius, paayra, MUPax)
111 TexHuueckue yCTpOICTBA: OUKH, MIEPUCKOIL,
' ¢doToanmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBGBGIE ABJIEHUA
191 Oneitel Pezepdopna u 1utanerapHas MoJielb aroma.
' Mogens aroma bopa
122 Hcnyckanwe W TOTJOIIEHHE CcBeTa aTroMoM. KBaHTHI.
. JInHelyaTeie CIIEKTPBI
12
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMma-u3ITydeHHs
124 Ctpoenue aromHoro sjapa. HykioHHas Mojaenb
' aToMHOro siapa. M30Tomnsl
125 PannoaktuBHBIe TpeBpamieHus. Ilepwoa momypacmana

ATOMHBIX SAJCP




SnepHble peakuuu. 3aKOHBI COXPAaHEHUS 3aps0BOIO U

12.6
MacCOBOT'0 YHCET
12.7 DHeprus CBS3U aTOMHBIX siiep. CBsA3b MAacChl U YHEPTUU
128 Peakuuu cunresa u aenenus saep. crouHuku sHepruu
' Connua u 38€31
12.9 SnepHnas osHepreruka. JlelicTBHE  paJMOAKTHUBHBIX
' U3ITy4YeHUH Ha )KUBbIE OPraHU3MbI
[TpakTiueckue paboOThI:
HaGnronenue CIUIOIIHBIX W JIMHEHYATBIX CIEKTPOB
1210 U3ITyYEHUS.
HccnenoBanne TPEKOB: M3MEPEHHUE SHEPTUM YACTHIIBI
0 TOPMO3HOMY TTyTH (110 hoTOrpadusim).
W3mepenue paanoakTuBHOTO hoHa
dusuyeckue SBICHHS B TNPUPOJIE: ECTECTBEHHBII
paJiMOaKTUBHBII ¢ox, KOCMHUYECKHE Ty4H,
12.11 paZOaKTUBHOE W3JIyY€HHE MPHUPOJIHBIX MHUHEPAJIOB,
JICUCTBUE PpAJUOAKTUBHBIX H3JIY4CHUH Ha OpPraHu3M
YenoBeKa
191 Texnuueckue yCTpOiicTBa: CHEKTPOCKOII,

WHJVBHIyAJIbHBINA JO3UMETD, Kamepa Bunbcona



IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Koxa
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOM CBSI3U
U TI03HAaBa€MOCTH SBJICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaud (U3MKU B pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYyYHOU
KapTUHE MHUpPA, O BKIAJE POCCHUICKUX U 3apyOeKHbIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TII0JIE), O JBIXKCHHHM Kak
crocobe CyIIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BemlecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MPUPOIBI
(MEXaHMYECKHNX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX M KBAHTOBBIX);
YMEHME pa3Inyarh sSBJICHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBICHHUE;
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3HUECKUX SBICHUHN
B OKpYXalOLIeM MHpe, BBbIIEISAS UX CYIIECTBEHHbIE CBOWCTBA

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBaMM MOHSITHMNHOTO araapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/I3I/IKI/I U HUCIIOJIb30OBAHHEC HX IJId PCIICHUA y‘I€6HBIX 3aaa4,
YMCHHUE XapaKTCpU30BaATb CBOMCTBA TCI, (I)I/ISI/ILICCKI/IG SABJICHUA U

MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUAA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
cOOJIOIeHHsT MPaBMII O€30MAaCHOTO TpyJa: HaOMroAeHUE (HU3HIECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY



U3 JJaHHOTO Habopa 00OpYAOBaHUS MO MHCTPYKLUH, OMUCBHIBATH X0
OIBITA U 3aIMCHIBATH €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBOIbI;
MPOBE/ICHUE MPSAMBIX U KOCBEHHBIX H3MEPEHHI (PU3MUECKUX BEITUYNH:
yYMEHUE IUIaHUPOBATH HM3MEPEHHs, CaMOCTOATEIIBHO CcOOMpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY [0 HMHCTPYKIUH, BBIYUCIATH
3HA4YEeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3YJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOKHBIX  HKCIEPUMEHTAIbHbIX  MCCIEIOBAHUM;
CaMOCTOSITENIFHO ~ cOOMpaTh HAKCHEPUMEHTAIbHYIO YCTAaHOBKY H
OPOBOJIUTh  MCCIEJOBAaHUE IO  HMHCTPYKLUUH,  IPEICTABIATH
MOJTyYCHHBIC 3aBUCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yYUTHIBATh IOTPEIIHOCTH, JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICIO0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3myecKkux  Mojenei
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAsi MOJIeJb aTOMHOIO sijipa) U yMEHHE NPUMEHATh UX IS

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMmeHne oOBACHATh (PU3NUECKHE TPOIECCHl U CBOMCTBA TN, B TOM
4yuclie W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITH IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3yYEHHbIE CBOMCTBA (U3NYECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

YMeHnue pemath pacué€rHble 3amaud (Ha Oaze 2 — 3 ypaBHEHHI),
UCMONB3ys 3aKOHbl U (OpMYyJbl, CBsS3bIBAIONIINE  (PU3NUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOLIUE JaHHbIE, BBHIOMpATh 3aKOHBI U (OPMYIIBI,
HEoO0XouMBbIe Il €€ pelIeHus], UCI0JIb30BaTh CIIPAaBOYHbIE JTaHHbIE,
MMpOBOANTH pvaéTI)I N OOCHUBATH PCATUCTUYHOCTD IIOJTYUCHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BETMYNHBI, TOTYYEHHON IPU PEIIEHUH 3aauu

YMmenune XapaKTCPU30BaTb  IMPHUHIMIIbLI HeﬁCTBHSI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TIPOMBINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOIECCOB MO0 MX OIMUCAHUIO, UCIIOJIB3YyA 3HAHHUA O

CBOMCTBaX (I)I/I3I/I‘-ICCKI/IX SBICHUH U HCO6XO,[[I/IMBIC (I)I/I3I/I‘{eCKI/IC




3aKOHOMEPHOCTH

10

YMeHue UCHoib30BaTh 3HAHUS O (PU3MUECKUX SABICHHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJOTMYECKOrO IIOBEJICHUS B OKpYXKAIOLIEH cpele; MOHUMAaHUE
HEOOXOIMMOCTH TPUMEHEHUS JOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OneIT TIOHWCKa, TPeoOpa3oBaHUs U MPEACTaBICHUS HH(DOpMAIMH
(bu3NYeCKOro coaep>KaHus C HCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHUE OLUEHHUBATH JOCTOBEPHOCTh
MOJlyYeHHOW WHQOpPMAIIMM Ha OCHOBE MMEIONIMXCA 3HAHUM W
JIONIOJTHUTENbHBIX ~ WCTOYHUKOB, yYMEHHUE  MCIIOJb30BaTh  MPHU
BBIMIOJTHEHUH y4YEOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO JUTEpaTypy
(UBUYECKOTO COJEpKaHMsI, CIIPAaBOYHBIE MaTepHalIbl, PECYpChl CETH
WuTtepHer; BrnageHue 0a30BBIMH  HaBBIKAMH  NPEOOPA30OBAHUS
uHpopMalMi ©3 OJHOM 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHUE
co3laBaThb COOCTBEHHBbIE IUCHMEHHBIE M YCTHBIE COOOIICHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJIBKUX MCTOYHUKOB



INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA OI'D

11O ®U3HUKE
Kox IIpoBepsieMblii 3J1€MEHT COAECPKAHMS
1 MEXAHMWYECKUE SIBJIEHUA
11 Mexanudeckoe JBwxkeHue. MarepuanbHas Touka. (Cucrema  OTcuéra.
- OTHOCHUTECIBLHOCTD JBUKCHHS
PaBHomepHOe u HepaBHOMepHOE JBIKeHHE. Cpennsisi ckopocTh. Dopmyna 1Jis
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE TIPSAMONMHEIHOE NIBH)KEHHE. 3aBUCHUMOCTh KOOPIAWHATHI Tela OT
BPEMEHU B CIIy4ae PaBHOMEPHOT'O MPSIMOJIMHEUHOIO IBUKEHUS:
13 x(t)=x,+vt
I'padyiky 3aBUCMMOCTH OT BpPEMEHH IS MPOCKIMH CKOPOCTH, IPOCKIIUH
MEPEMEILCHUSA, IyTH, KOOPAUHATHI MPH PABHOMEPHOM MNPSMOJIMHEUHOM
JBHKCHUU
3aBUCUMOCTh KOOpPJAMHATHI Te€lda OT BPEMEHHM B Cllydae PaBHOYCKOPEHHOTO
MPSAMOJIMHENHOTO JBHKCHUS:
5
Se(f)=vy = f+ay = ;
2
@opmyInibl 111 TPOCKIHUHM TEPEMEIICHUS, MPOCKIHUH CKOPOCTH M MPOCKIHH
YCKOPEHHMS IIPU PAaBHOYCKOPEHHOM IPSAMOJINHEWHOM JIBUKEHUM:
2
1.4 5. (D=0, -F—I—ﬂ].-?.
U_\'('f) =gy T4, 1,
a,(f)=canst,
Ulrz - Ul.'rz zzax‘gr
I'padukm 3aBUCHMOCTH OT BpEeMEHH Ui NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TPOEKIWN TEPEMENICHUS, KOOPAWHATBHI TPU PABHOYCKOPEHHOM
MPSMOJIMHENHOM JBUKCHUU
CBobOonHoe maneHue. GopMyIibl, OMUCHIBAIONINE CBOOOAHOE TaJCHUE Tela IO
L5 BePTUKAIN (JABMKEHUE Tella BHU3 WJIM BBEPX OTHOCHUTEIHHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTM OT BpPEMEHH JUIsl TPOEKLUUH YCKOPEHHMS,

IOPOEKIMH CKOPOCTH M KOOPAHWHATHI TpH CBOOOJHOM TMaJ€HUU Tena IIo



BEPTUKAIH

CkopocTh pPAaBHOMEPHOIO JBMJKEHHUs Tejla 10 OKpyxkHocTtu. Hampaienue
CKOpOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

1.6 yckopeHus. @opMyiia Uil BBIYUCICHUS YCKOPEHUS:
2
a. = L
“ R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ] M YACTOTY OOpaIeHUS:
1
V==
T
Macca. ITnotHocTs BemecTBa. @opmyiia 71l BBIYUCICHUS TIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusndeckas BenuurHa. CroxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CHIIbI, IEHCTBYIONIEN Ha
TEJI0
B3anmopencrteue ten. Tperuit 3akon Herorona:
1.11 Fy y=-F
TpeHne 1nokos U TpeHUe cKoabxkeHus. Dopmyrna 17 BBIYUCICHUS MOYJIS CHIIBI
1.12 TPEHMSI CKOJIbKECHHUS:

Fszp-N




1.13

Hedopmaruss tenma. Ynpyrue u Heynpyrue aepopmanuu. 3aKoH yIpyroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUSA:

my -M,
F=Gg -1 _2
R
Cuiia TskecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
®opmyna a7l BEIYUCICHUS CUJIBI TSHKECTH BOJIM3H MOBepXHOCTH 3emun: F = mg.
JBmxenue manet Bokpyr Comnnina. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku
Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYMHa.
p=mi

HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMiynbse cuibl

1.16

1.17

1.18

3aKkoH COXpPAaHCHUSA UMITYJIbCA JIA SaMKHYTOﬁ CUCTCMEI TCJI:
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. qDopMyna JJIsI BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexannueckas MOITHOCTB:

=24
I

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJISA BBIYUCIICHU A

KMHETUYECKON SHEPIUU:

H!U‘z
By

Teopema o knHeTHUECKOU dHeprun. Popmyra I BBIYUCICHUS TOTEHIIMAIBHON

SHEPIUH Tela, IOJIHATOrO

Haj 3eMéii:



E,=mgh

MexaHnueckas SQHeprus:

E=E;.+E 2
1.19 3aKOH COXpaHEHHUsI MeXaHWYEeCKOM sHepruu. PopMyia JijIsl 3aKOHA COXPAHCHUS
MEXaHUYECKOM SHepruu B OTCyTCTBUE cuil TpeHus: E = const.
[IpeBparieHue MexaHUYECKOM SHEPTUU IPU HATMYUU CHIIBI TPCHHUS.
[IpocTbie MexaHU3MBI. «30JI0TOE NPABUIIO» MEXAHUKHU.
Peruar. Moment cuisr: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[TonBukHbIM 1 HenoaABMKHBIN O0510KU. KII/I mpocThIX MexaHU3MOB,
n= Anonesaas
14'3&'.[‘1:&"15{
JlaBnenue TBEpAOTrO TEINA.
@opmyina 1 BBIYMCIICHHS TaBJICHUs TBEPIOTO Tena:
F
p= h
121 JlaBnenue raza. ATMocepHOe 1aBIeHHE.
' I'mapocraTuyeckoe naBiieHrEe BHYTPH KUIKOCTH.
®opmyna 1151 BBIYUCICHHS TABJICHUS BHYTPU KUIKOCTH:
P=PG+DPn,
1.22 3akoHn [lackans. ['mapaBnudeckuii mpecc
3akoH Apxumena. Popmyna ISl ONPEACIECHUS BBITAIKUBAIOIIEH CHUJIBI,
JIEMCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM ra3:
1.23
F_jlm_ =pgV
VYcnosue miaBanus tena. [lnaBanue cy0oB ¥ BO3yXOIIaBaHUE
194 Mexannueckue KoneOaHus. AMIUIMTYAA, TEPUOJ M YacTOTa KoJeOaHUM.

®dopmyiia, CBSI3bIBAIOIIAS YACTOTY M IEPUOJL KOJIEOaHUI:



1.25

MaremaTnyeckuii M MNPYXKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruud mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue Konebanus. BeinyxaeHHbIe KoeOanus. Pezonanc

1.27

Mexanuyeckue BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJIHBL. [[MHa BOJHBI U

CKOPOCTh PaclpOCTPAHEHHUS BOJIHBI:

h=v-T

1.28

1.29

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpa’k€HUE 3BYKOBOH BOJIHBI Ha T'paHMIIE
IByX cpell. MH(ppa3ByK U yInbTpa3ByK

Ipakxmuueckue pabomul

W3mepenune cpenHedl IMIOTHOCTH BEHIECTBA; apXWMEIOBOM CHIIBI; >KECTKOCTH
NPYKUHBL, KOA((UIIMEHTa TPEHUS CKOJIbKECHHUS; pabOThl CHIIBI TPEHUS, CHIIBI
VIPYTOCTH; CpEIHEH CKOPOCTH IBHKEHHsI Opycka MO HAKJIOHHOM IUIOCKOCTH;
yCcKOpeHusi Opycka MNpu JBMKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuofa KoieOaHUMl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
KOJICOAHUH TIPYKUHHOT'O MasTHUKA; MOMEHTA CHJIBI, JCHCTBYIOIIEro Ha phIyar;
paboThl CHJIBI YHOPYrOCTH MpU HOIBEME Ipy3a C MOMOIIBIO HEMOABHKHOTO
6J10Ka; pabOTHI CHJIBI YIPYTOCTH MPU MOJBEME Ipy3a ¢ MOMOUIbIO MOJIBUKHOTO
61oKa.

UccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpyKEHHON
YacTU TeJIa U OT IJIOTHOCTH KHUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT Macchl Teja; CUJIbl TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIbHOTO JTABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKHUHE, OT CTENEHU
nedopmaiuu NpyKUHBI;, YCKOPEHHUs OpyCcKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuojia (4acToThl) KoneOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTHU; MEPHUOJA
Kojie0aHuM MPYXUHHOTO MasTHHUKAa OT MacChl Ipy3a M KECTKOCTU MNPYKUHBI,
UCCIIIOBaHME HE3aBUCHUMOCTU IepHoja KoyeOaHWH HMUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS phIuara

1.30

Qusuueckue s61eHUs 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B JKUBOW M HEKUBOU MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B PUPOJIE U
TEXHUKE, TPUIUBBI W OTJIMBBI, JBIWKEHHE TUTaHeT COJIHEUYHON CHCTEMBI,
PEaKTUBHOE JBUKCHHE KUBBIX OPTaHU3MOB, PhIYard B TEJIE YEIOBEKA, BIMSIHUE

aTMoc(epHOro JaBieHHs Ha XUBOM OpraHu3M, IUIABaHHE PbHIO, BOCIPHUSATHE



3BYKOB KMBOTHBIMH, 3CMJICTPACCHUC, celicMuuecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, OATYHUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPECHUA, AOWHAMOMECTpP, IIOAIIMIIHUKHK, PAKEThI, pbIyar, HO,I[BI/I)KHBII‘/'I u

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

L3l cooOuIarIuecs: cocyipl, YCTPOMCTBO BOJOINPOBOJAA, T'MIpPABIMUYECKUIl mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIIBTPA3BYKa B ObITY U TEXHUKE

2 TEIIVIOBBIE ABJIEHW A
OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJIIPHO-KMHETHYECKOM TEOPUHM  CTPOCHUS

2.1 BemecTBa. Mozenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrannuueckue u amopdHble Te1a

25 JBuxenne 4yactun BemectBa. CBA3b  CKOPOCTH  ABW)KEHHSA 4YacTULl C

' Temreparypoii. bpoyHoBckoe nBmkenue, udysus

2.3 CMauuBaHue U KalWUISPHBIE SIBICHUS

2.4 TennoBoe pacHIMPEHHUE U CKATUE

2.5 TennoBoe paBHOBECHE

26 Buytpennss sueprus. Pabota u Temonepenada Kak crnocoObl M3MEHEHHUs

' BHYTPEHHEHN HEPrUun

2.7 Bunel Tennonepenayn: TemI0NpOBOIHOCTb, KOHBEKIINS, U3TyUCHHUE
Harpesanne wu oxnaxzaeHue Ten. KoamdectBo  Temnorel. Y aenbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHWsS PHEPrMM B TEIJIOBBIX MpOIeccax. YPaBHEHHE TEIIOBOTO
OanaHca:

2.9
O +0, +..=0
Hcnapenne n koHaeHcauus. V3MEHeHHME BHYTPEHHEH SHEPrUM B IIPOLECCE

210 UCIIapeHuss M KOHJAeHcauuu. KureHwe IKHIKOCTH. YJIenbHas TeIioTa

' napooOpazoBanusi: L = Q/m
2.11 BnaxxnocTs Bo3yxa
512 [InaBnenne w kpucrasmsanus. I3MeHeHMe BHYTPEHHEHW DJSHEPIuMM IIpH

IJIaBJICHUU U KPpUCTAJUIM3AallNN. VY aenpHas TemioTa MIaBICHMS:




=2

m

2.13

2.14

2.15

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y I€JIbHAs TEIUIOTa CTOPaHus TOILINBA:

q=0Q/m

[Tpuntumnbe! padoTs! TermaoBbix ABuraTenei. KITJI reroBoro asuraresns

Ipakxmuueckue pabomul

W3mepenne yaenpbHOW TEIIOEMKOCTH METAJUIMYECKOr0 LUIIMHIPA; KOJIUYECTBA
TEIUIOTHI, TOJIYYEHHOTO BOJOW KOMHATHOW TeMIEpaTypbl (QUKCUPOBAHHOMN
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IWIMHIAP; KOJIHUYECTBA TEIUIOTHI,
OTAAQHHOI'O0 HAarpeThiM LWJIMHAPOM, IOCJIE OIYCKaHUsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEJIbHOW TEIUIOTHI
IJIAaBJICHUS Jbja. MccnenoBaHWe M3MEHEHHsS TEMIIEpATypbl  BOABI  MPH
pa3JIMYHBIX YCIOBHUAX; SIBJICHUS TEIJIOOOMEHA NpPU CMELIMBAHUU XOJOIHOU U

ropsiuei BOJbI; MpoIecca UCIapEeHUs

2.16

Duszuueckue s61eHUS 8 npupO()e: IMOBCPXHOCTHOC HATSXKCHUC U KaAllUJIJIAPHBIC
SABJICHUST B NPHUPOAC, KPUCTAJUIBI B IPUPOAC, U3IIYUCHUC COJ'IHI_Ia, 3aMCpP3aHUcC

BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsI, CHEra

2.17

3.1
3.2

Texnuueckue ycmpoticmea: KalWUIAPBL, IPAUMEPBI UCIIOJIb30BaHUSA KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETpP, MapoBasi TypOWHA, BUraTellb BHYTPEHHETO
CropaHus

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

Onexrpuzanus Teil. J[Ba BUa 3JIEKTPUUECKUX 3apsiioB

B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

3.4

3.5

Onektpuueckoe mnone. Hanpsk€HHOCTh anekTpudyeckoro mnois. IlpuHuun
CYINEPIIO3UINH IEKTPUUYECKHUX T0JIel (Ha Ka4eCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apsaa0B. I[CﬁCTBHC QJICKTPHUYICCKOro II0Jid Ha

OJICKTPHUYCCKUEC 3apAabl. HpOBO,ZIHI/IKI/I " JUDJICKTPHUKHU

3.6

[TocTosiHHBIN AI€KTpUYECKU TOK. J[ecTBUS 3nekTprudeckoro Toka. Cuia Toka.
Hanpsxenue.

I=qg/t,U=A/q



DJIeKTPUYECKOE CONPOTUBIICHUE. Y IETBHOE ANEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R =pl/S
38 3akon Oma aus yyactka snekrpuueckoi remm: | = U/R
[TocnenoBarenbHOE COeTMHEHUE MPOBOJHUKOB:
I,=L: U=U,+U,; R=R +R,
39 [TapanenpHOE COeTUHEHNE TPOBOIHUKOB PABHOTO CONTPOTHBIICHUS:
U=U;I=1+1;R=2.
2 2 -
CMenraHHbie COSTMHEHUS TPOBOIHUKOB
3.10 Pa6ota u MmomHOCTh A5ekTprueckoro Toka. A = Ult, P = Ul
3akon Jxoynsa — Jlenmna:
3.11 O=I"-R-t
312 OneiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA € TOKOM. JIMHHH
MarHUTHON HHIIYKIIUU
313 MarautHoe I10jJi€ IMOCTOSIHHOTO MarHuTa. B3anMoaeHCTBHE ITOCTOSHHBIX
MAarduToOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Omnbrter @apazes. SABnenue snekrpoMarauTHon uHAYKIUU. [IpaBumno Jlenma
Ilpakmuueckue pabomol
W3mepeHre  3JIEKTPUYECKOTO  COMPOTUBIEHUS  PE3UCTOpPA;  MOIIHOCTH
AJIEKTPUUIECKOTO TOKA; paOOTHI DJIEKTPUUECKOTO TOKA.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B MPOBOJHUKE
3.16 (pe3ucTopsl, JaMIouKa), OT HAMPSKEHUs Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH

COIIPOTUBJICHUA OT IJIMHBI IMPOBOJHUKA, IIJIOMIAAN €TI0 IMOIICPECYHOTO CCUCHHUA U
YACIBHOTO COIIPOTUBJIICHU.
HpOBepKa npaBujia sl 3JICKTPUUCCKOTO HAIIPAKCHHA IMPU TTOCICAOBATCIIbBHOM

COCIMHCHHWHN IIPOBOAHUKOB, IIpaBuWjia JId CHJIBI JSJICKTPUYCCKOroO TOKa IIpH



[apajuIeIbHOM COEIMHEHNHU IPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s6leHUs 6 nNpupoode: SIEKTPUYECKUE SBICHHSA B aTMocdepe,

3.17 JJIEKTPUYECTBO JKMUBBIX OPTaHM3MOB, MarHUTHOE MOJ€ 3eMIH, JIpeid IMOII0COB,
POJIb MArHUTHOTO TIOJIS JUTSL )KU3HU HA 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUCTYMK  DJIEKTPUYECKOW  OSHEPTUH,  DJICKTPOOCBETUTEIBHBIE  IPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONIPUOOPHI (mpumepsr), ANEKTPUYECKUE
IPETOXPAHUTENN, JIIEKTPOMArHUT, S3JCKTPOABUTATENb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSHHOTO TOKA
3.19 DnekTpoMarHuTHbIC BOJHBI. [1IKkana 3JeKTpOMarHUTHBIX BOJIH
3.20 JlyaeBas mojenb cBera. [IpsMonrHEIHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucniepcus cBera
304 JIunza. Xox mydeii B nmH3e. DokycHOe paccrostHue JTHMH3BL. OnTHYecKas cuia
' munsel: D = 1/F
3.25 I'ma3 xak ontnyeckas cucrema. OnTHYECKue MPHUOOPHI
Ilpakmuueckue pabomul
N3mepenue ontuueckoil cuiibl cOOUparoiel JUH3bI; (OKYCHOTO PacCTOSHUS
cobuparoniel JTUH3bI (110 CBOWCTBY paBEHCTBA pa3MEpOB MperMeTa U U300pakeHus,
396 KOTJIa TIPEIMET PACIIONIOKEH B IBOMHOM (hoKyce), moKa3aTels IPEIOMIICHHSI CTEKIIA.
' HccnenoBanue cBOiicTBa  M300pak€HUs, IOJYYEHHOTO C  IOMOIIBIO
coOuparomiel JIMH3bI; U3MEHEHUS! (POKYCHOTO PAcCTOSHUS JBYX CJIOXKEHHBIX JIMH3;
3aBHCHUMOCTH yIJIa TPEJIOMIIEHUS] CBETOBOTO Jy4a OT Yrjla MaJeHUs Ha TpaHuUIe
«BO3yX — CTEKIIO»
397 Qusuueckue senenus 6 npupooe: 3atmenns Conana u JIyHBI, 1BeTa Ted,
' ONTHYECKHE SBJIEHUS B atMocepe (1BeT Heba, pedpakiys, pagyra, MUPax)
308 Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, (QoToannapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE SABJIEHUA
41 PamnoaktuBHOCTE. Anbda-, Oera-, Tamma-usnydenus. Peakuuu anbda-u Oera-
' pacrnazia
4.2 OmnpiTel Peszepdopaa nmo paccesuuto anba-yactuu. [Inanerapuas moaens atroma
4.3 CocraB aToMHOTO simpa. M30ToIBI




4.4

IIepuon nomypacnaza aTOMHBIX SAEp

4.5 SnepHble peakuu. 3aKOHbI COXPaHEHUs 3apsJ0BOI0 U MAaCCOBOI'O YHUCET
Qu3uueckue s61eHUs 6 Npupooe. €CTECTBEHHBIN pPaJANOAaKTUBHBIN (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE HW3JIyYCHHUE IPUPOJHBIX MHUHEPAJIOB,
JIEHCTBHE PAJUOAKTUBHBIX U3JIy4YEHUN HAa OPraHU3M 4EI0BEKa

A7 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, MHIUBUIYaIbHBII JT03UMETpP, KaMmepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
1. ®wusuka:7-i kiacc: 6a30BbIi ypoBeHb: yueOHUK /Ilepoimkun .M., E.M.. I'yTHuK,
A.N..MBanoB — Mocksa : «IIpocBemenney, 2023
2. ®wusuka:8-i knacc: 6a30BbIid ypoBeHb: yueOHUK /Ileppikun .M., A.W..VIBaHOB —
Mockga : «IIpocsemenue», 2025
3. ®wusuka:9-i knacc: 6a30BbIid ypoBeHb: yueOHUK /Ileppikun .M., E.M.. I'yTHuK,
A.N..MBanoB — Mockaa : «IIpocsenienne», 2025
4. @wusuka. Pabouas terpanb. 8 kiacc (aBrop T. A. XaHHaHOBA).
5. ®wuswmka. 8 kimacc. Meroaudeckoe mocoowue (aBropsl O. A. Uepnukona, C. H.
I'manenkoBa, B. B. Kynpssiies).
6. Dwuswmka. 8 kimacc. Iunaktuueckue marepuaisl (aBTopsl A. E. Mapon, E. A. MapoHh).
7. ®wusuka. 8 kinacc. CoopHUK BOIpocoB u 3aaa4 (aBTopbl A. E. Mapon,E. A. MapoH,
C. B. Tlo3otickwii).
8. Dnexrponnas ¢popma yueonuka. O.JM.I'pomueBa «Metoamueckoe nocodue mo ¢usuke. 8
kaaccy. U3n. «9x3ameny, 2022 1.

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIA YYHEHUKA
1. ®usuka. 8 kinacce. Yuebnuk (aBropst . M. Ilepoiukun, A. 1. MBanoB).
2. ®usuka. Pabouas trerpans. 8 kimacc (aBrop T. A. XaHHaHOBA).

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

3. ®usuka. 8 kiacc. Meroauueckoe nocodue (asropsl O. A. UepHHKoBa,
C. H. I'manenkosa, B. B. KynpsiBies).

4. ®dusuka. 8 knacc. Junakrudeckue matepuaisl (aBTopsl A. E. MapoH,
E. A. Mapon).

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

Poccuiickas snexkTpoHHas mKoa.

Enunas komnexius nudpoBbix 00pa3oBaTEIbHBIX PECYPCOB.

SKmacc.

GetAClass.



