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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa3oBaTelbHON 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 MOJIOKEHHM M TpeOOBaHUI 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.

Conmepxanue mporpaMmbl 1O (DU3MKE HAMpaBlieHO Ha (OPMHUPOBAHUE
€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 METalpeIMETHBIM pe3yJIbTaTaM OO0YUeHHSI, a TAKKe
MEXKIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHAaBIMBAET paclpesesieHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), mpejiaraeT IpUMEpPHYIO MOCIeA0BaATEIbHOCTD
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOUIM YUYUTENIO B CO3/IaHNU paboueil MporpaMMsl [0 y4eOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEIMETOB, TMOCKOJBKY (HU3NYECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOIIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJiorued, acTpoHOMUEH ©  (GU3UICCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTUHY MHpA,
IpeNoCTaBsieT HauOoJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HaHMSI, TO €CTh CII0C00a MOTyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 THaBHBIX 3a7a4 (PU3MUecKOoro oO0pa3oBaHUs B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHUPOBAHMHM ECTECTBEHHOHAYYHON I'PaMOTHOCTH M
MHTepeca K HayKe y 00y4arouuxcs.

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

e Hay4YHO OOBSCHSTH SIBJICHUS,

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
oOpa3zoBaTenbHBIX opranuzanmusx Poccuiickorr ®exepanuu, peamu3yrONIX
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

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

pa3BUTHE MPEICTABICHUM O HAYYHOM METO/I€ MO3HAHUA U (OPMUPOBAHKE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHrEe TPEACTABICHUNA O POl (U3HUKHU ISl Pa3BUTUS JAPYTHUX
€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 Ielield mporpaMMbl 10 (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ayu:

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

NPpUOOPETEHUE YMEHHI OMUCHIBATH U OOBACHATH (DPU3UUYECKUE 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 pabOThl W AKCIEPUMEHTAJIbHBIC  HCCIIEJAOBAaHUS C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MHpOpMaImenn GU3NIEeCKOoro CoAepKaHus,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O chepamu TpoheCCHOHAIBHOM AeATEILHOCTH, CBI3aHHBIMU
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 "wacoB (2 yaca B Henmenio), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemslii B mporpaMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpPHBIX PabOT U OMBITOB C YYETOM WHAMBHIYaJbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIIEPUMEHTATBHBIX 3a/laHUi, MpearaéMbIX B paMKax
OCHOBHOT'O T'OCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA

7 KJIACC
®du3uka v €€ poJib B IO3HAHUU OKPY/KAIOIIEero MUpa.

®usuka — Hayka o mnpupone. fABieHus npuponbl. OU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBEIE.

dusnyeckue BeauduHBL. M3mepenue Qusnueckux BennuuH. Dusznueckue
npuOopsl. [lorpemHocTs u3MepeHuit MexxayHapoaHasi cucTemMa eIMHHUII.

Kak ¢usuka W Jpyrue eCTeCTBEHHbIE HAyKd M3Yy4aloT IIPUPOJY.
EcTecTBeHHOHAYUYHBINT METOJ TO3HAHUA: HAOIIOJEHWE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUNOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHNE
HaOmoaaemMoro siBiaeHus. Onucanue GU3NUecKuX SIBICHHUM ¢ MOMOIIIbIO MOIeNen

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUUYECKHUE, MAarHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHI U MPOLEAYypa NPSIMBIX U3MEPEHUIN aHAIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmnpenesieHHE IEHBI IeJICHUS IIKaJIbl K3MEPUTEIIBHOTO mprbdopa.

2. H3mepenue paccTosTHUN.

3. M3mepenue o0bEMA KUAKOCTH U TBEPJOTO TeaA.

4. OnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.

6. IlpoBenaeHue uccienoBaHusi MO MPOBEPKE TUIMOTE3bI: JATBLHOCTh MOJIETA
[IapuKa, MymeHHOTO TOPU30HTAIbHO, TeM OoJibllie, YeM OO0JIbIlle BHICOTA
MycKa.

IlepBoHaya/ibHbIE CBeIEeHUSI 0 CTPOEHNH BelleCTBA.

CtpoeHue BeIlIecTBA: aTOMbl M MOJEKYJbl, UX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTRA.

JBrkenne uactul BemlecTBa. CBS3b CKOPOCTH JBWUKEHHUS YaCTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddys3us. B3anmomelicTBue YacTuIl
BEILIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHUE Ta30B, JKUIAKOCTEH M TBEPIBIX
(kpuctammyecknx) Tesl. B3anMoCBs3b MEXJy CBOWMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCcOOECHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOJAOM DPsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI 10 HAOJIIOACHHIO TEIUIOBOIO PACIIMPEHUS Fa30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKECHHUSL.

JIBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSL.
SBneHue uHEpUMH. 3aKOH WHEpUUU. B3anmoneicTBHe Ten Kak NPUYHMHA
U3MEHEHUSI CKOPOCTH JBWXKEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
00BEMa BEIIECTBA.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. MI3Mepenune cuwibl ¢ OMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTEHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Jpyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTByromas cuil. Cuila TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHue MexaHMUeCKOro JIBHXKEHUS Tela.
2. N3mepeHnune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPIUU.
4. HabOnroneHue U3MEHEHUs] CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM I[IapuKa o
HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue mI0THOCTH TBEPAOTO TeNa.

4. OnbITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivn)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaBjieHUe TBEPABIX TeJI, *KUJIKOCTEH U ra3oB.



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. 3aBUCUMOCTh JABIEHUS >KUJIKOCTH OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaronirecs: cocysl. ['uapaBnuyeckie MeXaHu3Mbl.

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

JleficTBHE XKUAKOCTH M ra3a Ha MOrpyKE€HHOE B HUX TeJo. BuITankuparomias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTb JABJICHHS T'a3a OT TEMIIEPaTyphl.

[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 BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

o vk w N

N

8. YcloOBHE IUJIaBaHUA TeJ: MJABAaHUE WJIM MOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
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 WIM KOHCTPYMPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa6ora u MOIIHOCTH. JHEPIUsl.

Mexanudeckast pabota. MOITHOCTb.

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

paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. KosdduumeHnt momesHoro neictBus (mganee —
KIIJI) mpocThix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

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

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. Hsmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

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

TenJioBble AIBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
Teruronepesaya U COBEpILIEHUE paboThI. Bunsl TEIIONEPEAaAuH:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOro
JTaBJICHHUS.

BnaxnHocTs BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpununer pabotel TeroBeix apurareneit KIIJ[ temmoBoro nBurarterns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO IBUKEHHUS.
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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.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

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.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

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

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA >KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUs BHYTPEHHEH OHEpPrud Tella B Ppe3yJbTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOU M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

Onpenenenue yaeabHOW TEMIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopelicTBue
3apsbKeHHBIX  Ten. 3akoH KymoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro mods. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUSI 3JIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGota u MoOIIHOCTH 3MEKTpUYEecKoro Toka. 3akoH Jxoyms—JIenna.
DneKTpuYecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM M €70 3HAYCHHE IS KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MoOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAaX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl IOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

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 CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JlelicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJICHUs MIOJFOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHTYKLIHH.

OneiTel @apajes.

3aBUCHUMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop NOCTOSIHHOTO TOKa.

Jlabopamopnvie pabomul u onvimaul.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiThl MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHne U peryJIupoOBaHUE HAIIPSKEHUS.

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

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEYHOrO
CEUYEHUA U MaTepHaa.

[IpoBepka mnpaBwiia CIOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWIbl TOKa MPU MApAJJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pesucrope.

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

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS  TOCTOSHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aMMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HAa IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHUEe pabOThl DJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIBHON YCTAHOBKH.

21. OnbITBI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHEHHM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HeroToHa. BrOopon 3akoH Herorona. Tperuii 3akoH HeroToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUSI.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmvmynbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakKTUBHOE ABUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CxKaToW NpyKUHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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9.

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 JBHKE€HUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

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

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUM TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICCTBUH.

CoxpaHeHHe UMITyJIbca MPU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
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 Juisi pa3roHa W JaIbHEUIIEro paBHOMEPHOTO
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 THUIOTE3bl: €CIW TIPU PABHOYCKOPEHHOM JBUXKEHHUHU 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGuieHTa TPEHUST CKOIBKEHUSI.

OnpeneneHue KECTKOCTU MPYKUHBI.

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



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHune 3aK0HAa 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. (CBOWCTBA MEXaHWYECKMX BOJH. I[IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByKk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MO JEUCTBUEM CHUJIBI TSHKECTU U CHJIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabmroieHue BbIHYKIEHHBIX KOJI€OaHUH U pe30HaHCca.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.
AKyCTHYECKUHN PE30HAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCcKOTo
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJA KOIeOaHUH MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl rpys3a.
6. OmbITbI, JEMOHCTPUPYIOLME  3aBHUCUMOCTh  INepuojaa  KoJjeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.
DJIEKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
AJIIEKTPOMAarHUTHBIX BOJH. [llkana 37€eKTpOMarHUTHBIX BOJIH. Mcronb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBS3H.
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OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopusie padomul u onvimel.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmHEerHOE
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[IpenomneHnue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vcnonb3oBaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
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 pacCerBaroIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Moxens ria3a.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTpaK€HHUs CBETOBOrO Jyda OT yria
NaJICHUS.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnepoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrJia
MaJIeHus Ha TPAHUIIE «BO3yX—CTEKIION.
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4. Ilomydenue n300paxeHMii ¢ TOMOIIbIO COOUPAIOILIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHUYECKOM CHIIBI COOMparomei
JINH3BI.

6. ONBITHI IO PA3JI0KEHNIO OEJI0Tr0 CBETA B CIEKTP.

7. OnbITBI O BOCHIPUSTHIO LIBETA NPEAMETOB NPU UX HAOIIOACHUM uepe3
[[BETOBBIC (DPUIIBTPBHI.

KBanTOBbBIE sIBJICHMS.

OmnbiTel Pe3epdpopaa u mmanerapHas mojaens aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThle CIIEKTPBI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msorombsl.  PannoaxkTuBHBIE
npespamenus. [lepron nonypacnana aTOMHBIX S1€ED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel M dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX HW3JIYyYECHHU Ha IKUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOIIEHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. Cnektp BOAOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwie pabomol u onvimol.

1. HaOnroneHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnepnoBaHue TpPEKOB: U3MEPEHUE DHEPIMM YaCTULBI 110 TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb MIPEAHA3HAYEH JJI1 CUCTEMATH3aLUuU
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i1 NOJATOTOBKU 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
€CTECTBEHHOHAYYHAs! T'PAMOTHOCTH: OCBOEHHE HAYyYHBIX METOJOB HCCIEIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATBHBIC.

[TpuHIMIIHATHFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3felia peaan3yeTcs
3a CU€T TOro, YTO OOYyYaIOIIWECs BBIMOJNHSAIOT 3aJaHusl, B KOTOPBIX UM
npeJiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWM pacrmo3HaBaTh M 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 BBIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaMOOJIEe BaXHBIX JOCTIKCHUA COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEp, MPAKTUICCKOTO HCIIOIh30BaHUS PA3IMYHBIX HCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA IMPEBPAICHHS U COXPAHEHHS BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.

Kaxmas w3 TeM MaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
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

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyueHus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHuUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’KaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (U3MYECKOW HAyKM KaK MOIIHOTO WHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a >KM3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBUi O€30IaCHOrO TOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OOPYJOBAaHUEM B
JOMAIIIHUX YCIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOETro IMpaBa Ha
OLIMOKY M TAaKOTO K€ MpaBa y APyroro 4yeaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTHM€ B pEUICHUH NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



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

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

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 IMOCJICICTBUN JIJI1 OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelIeHus;

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

e - TOTPEOHOCTH BO B3aUMOJACHCTBUU TMPH BBIMOJHECHUU HWCCICAOBAHUN U
POCKTOB (DM3UYCCKOW HAIPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
JIPYTHX;

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

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

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHMI U KOMIIETEHTHOCTEH B 00JacTu
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 BIMSHHS HA OKPYXKAIOIIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpamMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydarorierocs: OyayT cpopMrupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4YeOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yU4eOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBnle JJornueckue JeficTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYMIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI JIJIS
0000IIIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISBJISITh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YUYCHUU (PU3UIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€JaTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CMOCOO pelieHus y4dyeOHOW (u3udYecKon
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATEIbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTEH 10 CAMOCTOSITENBHO COCTABJIICHHOMY IUIaHY OIIBIT, HECIOKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLHIO,
IOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIHO (hOPMYJIHPOBaTh 000OILEHNS 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:

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

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

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJBHYIO (OpPMY MpPEICTABICHHUS
uHpOpMalMM W WJUIIOCTPUPOBATH pellaeMble 3aJa4d  HECIIONKHBIMH
CXE€MaMH, AMarpaMMaMi, HHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XOJ€ OOCYXIeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1Ia0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX IaeMON TEMBI U
BBICKA3bIBAaTh HJIEU, HAllEJICHHbIE HA pELICHUE 33Jaud M MOAJAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

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, UCCIIEOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
VHIUBHUyalbHOW pabOTBI TpPHU PEUHICHUH KOHKPETHOH (hU3HNUecKo
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpeNeNaTh POJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, TOCTUTAasi KAYECTBEHHOTO pe3yiIbTaTa o
CBOEMY HANPABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

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

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHﬂ

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOATENBHO COCTABJIAThH aJITOPUTM PeleHHs (PU3UUECKON 3aauu UK
IUIaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJI€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS) Ppe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY PUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(GU3MYECKOro HUCCIEAOBAaHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENIbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4eloBeKa B XOJAE CIIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIoOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznuuarh sBieHus (auddy3us, TEMI0BOE JABUKECHHE YACTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHON OCBHIO
BpalllCHUsI, TEepeaadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamud, atrMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUSA C PA3JIMYHBIMU CKOPOCTAMH B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJEC U TEXHUKE, BIIHUSHUE
aTMOC(EepHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3YsI
¢dbuznyeckre BEJIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEAHSIST CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTHU, BEC
Tela, CWia TpeHus, JaBieHue (TBEPAOro Tena, KHUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCcKas paboTa, MOUTHOCTb, IUIEYO CHJIBI,
MOMEHT CWJbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETUYEeCKash M TMOTEHIMalIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaThb  (U3MYECKUH  CMBICI  HUCIHOJIB3yeMBIX  BEJIMYMH, HX
0003HAaUeHUs W €IUHUIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUSHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEJIIMYNH;
XapakTepu30oBaTh CBOWCTBA TeJs, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Ys MpaBUJia CJIOKEHHS CHII (BAOJIb OJHOW MpsiMOI), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),



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

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYCCKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIJIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
(U3NYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH POBEPSIEMOE
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 MIPOBEPSIEMBIE
IPENO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJI0AKEHHOTO 000PYAOBAHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Telna,
00béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHW [IBJKEHHS Tena, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIOPYroCTH OT YAJUHEHUS NPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaTh YCTAaHOBKY U
BBIMOJHATh M3MEPEHUs, CJenysl MPeajoKEHHOMY IUIaHy, (PUKCHUPOBATH
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
IOPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW HWHCTPYKIUU: TIpU
BBHITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYUCIIATH 3HAYCHNE NICKOMOW BEJTMYMHBI,

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

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONINECS COCYJbI, OapoMeTp,
phluar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEePU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (PM3MYECKHUX SBJIICHUN U HEOOXOAMMBIE (PHU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOM
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpareHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TyTEM CPaBHEHMSI PA3JIMYHBIX HCTOYHUKOB BBIJEISATH
uHGOpMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JIUTEPATYpy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabI,
pecypcbl cetu IHTepHET, BianeTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHe COOOILIEHUs O pe3ysibTaTaX MpPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBI TOHATUHHBIM amnmapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUICHUE MTPE3EHTALlNEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHM paclpeeniaTh
OO513aHHOCTH B TPYIIIE B COOTBETCTBHUHU C IIOCTaBJICHHBIMHM 3aJauaMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIBHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATElb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyuath ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUsl, IUIaBJIEHWEe, KpUCTauIn3anusa (OTBEepAEeBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAIOB, JACHUCTBUS IJIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MAarHUTOB, JECHCTBUE
MarHUTHOTO TOJIsl Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHTYKIIHS)
[0 OINUCAHWID HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKHUX  SBJICHUM B
OKpY’)KalolleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUIbI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoatoCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emiie, NOJISPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIepaTypa, BHYTPECHHSSI DHEPTHUsl, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TeEIUIoTa
IUIaBJICHUS, yJelbHAas TeIUioTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXa, JJICKTPUYECKHU 3apsn,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUE  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOT0  TOKAa), TMpPH  OMNHCAHUM TPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICT HCHOJIb3YyEeMbIX BETUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyecKuX BENUYUH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JAHHYIO
¢u3MYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLHUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHa M 3alUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3UYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHTYyallMil MPAKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHUYECKUX
IaroB ¢ omnopod Ha |—2 U3y4eHHBIX CBOMCTBA (PM3MUYECKUX SIBICHHH,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JICWCTBUS, HCIIOIB3Ys 3aKOHBI H
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYUHBL: HAa OCHOBE aHaIM3a
YCJIOBHUS 3aJauyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHus] 3aJaud, BBIOMpAaTh 3aKOHBI U (POPMYJIBI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JJAHHBIMU;
pacrno3HaBaTh MpoOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yys ONHCAHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSAIKA
IIPOBEJCHHUSI UCCIIENOBAHUs, J€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAOJNIONCHUIO (PU3NYECKUX SBJICHUM WU
(du3nyecKuX CBOWCTB Te (KANMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUIAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNIEKTPUYECKUX  3apsAI0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJiM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HA MPOBOJHHUK C TOKOM, CBOWMCTBA AJEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI IMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IIPOBEPSAEMBIE MPEANOJIOKEHHS, COOUPATh YCTAHOBKY M3 IPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIeEepaTypbl, OTHOCUTEIHHOM
BJIQXHOCTH BO3/yXa, CHUJIbl TOKA, HAIpPSIKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JpPYyrol C  UCHOJIb30BAaHUEM TMPSIMBIX  HM3MEpPEHUU  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOrOo
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEIIECTBA MMPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIENOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl W TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTHh KOCBEHHBbIE HU3MEPEHUs] (PU3NYECKUX BEIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0IaTh MPaBUJia TEXHUKK 0€30MaCHOCTH TIPH paboTe C J1ab0paTOpHbIM
00opy10BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCAaHUA (B TOM 4YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIBTMETpP, CUETUYHMK JJIEKTPUUYECKON HHEPrUH, 3JIEKTPOOCBETUTEIbHBIE
NpUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
(duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTeilb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociaea0BaTeNIbHbBIM U MapaljIeIbHbIM COSUHEHUEM 3JIEMEHTOB,
pasziuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJi1 oOecriedyeHus: 6€30MacHOCTH MPH O0paIleHUH ¢ MPUOOpaMH U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIIOAECHUSA
HOPM DKOJIOTUYECKOTO TOBEJEHMSI B OKPY’KaIOLLEH CpEIE;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3HNUECKOTO COJICpKAaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW W IIyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACNHATH HMHPOpPMAIUIO, KOTOpas
SBJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh IIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUNl HAyYHO-TIOMYJISIPHYIO
JauTepaTypy  (pHU3MYECKOro  CoAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypcbl ceti IHTepHET, BIajeTh MpuéMaMu KOHCTIEKTHPOBAHUSI TEKCTa,
npeodpazoBaHus HHGOPMALMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHHUS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE MYOIMYHO MPEACTABIATh PE3YJIbTAThI
IPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, P 3TOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
COIPOBOXAATh BBICTYIUICHUE MTPE3ECHTALINEH;

IpU BBIMIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHUA (PU3UIECKUX
IPOLIECCOB paclpenesiTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA AEHCTBUM U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTD TPYIIIBI, BHICTPAaUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3pemaTh KOH(PIUKTHI.

K xonIy 00ydeHus B 9 kJacce nMpeaMeTHBIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TpPaeKTOpHUsi, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIXKEHUS, AehopMarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teya, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, JJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJjia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIKEHHE, CBOOOJIHOE
MaJIeHUe TeJI, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhHOE NBMKCHHE (3aTyXaromiue u
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpOCTpaHCHHE, OTPAKECHHE W MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITYYeHHUsI) TI0 OMTUCAHUIO X XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MPWINBHI M OTIIUBEI, ABMXKEHUE TIaHeT COMTHEYHOU CHCTEMBI, PEaKTUBHOE
JBIDKEHUWE JKWBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JIEWCTBHE BHIMMOTO,
yIbTPaUOJIECTOBOTO U  PEHTTCHOBCKOTO M3JIYyYEHHM, €CTECTBEHHBIN
PaINOaKTUBHBIN (HOH, KOCMHUYECKHE JIydH, PAAHMOAKTUBHOEC H3TydEHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

ONMCHIBATh M3yYCHHBIC CBOMCTBA Tel M (PU3HUCCKHUE SBICHUS, UCIIOIb3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUS, BEC TeNa, WMIYJIbC TeJla, WMIYJIbC CHIIBI,
MexXaHu4ecKkass paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS JHEPTHUSl CIKATOU
NPYXKUHBI, KUHETUYECKas DHEPrus, TOoJHAs MEXaHWuecKas >SHEeprus,
MIEPUOJT M YacTOTa KOJIeOAHWH, IJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPU OTTHUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HaUEHUsI W EIUHUIIBI (PU3MUYECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMU BEIMYHHAMH,
CTPOUTH TpapUKN N3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJCHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpAaHEHUS MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEN



IpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBOMCTBA (HM3MUECKUX SIBICHHM,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparlIuecss Ha cucremy u3 2-3
ypaBHEHUI), UCTIOIB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIONIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIIME WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHMs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nuecKon
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPhIE MOXXHO PEUIUTh TP TTOMOIIH
$u3NYECKUX METO/OB, HCIONB3yS OMHCAHUE HCCIECTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKHX SIBICHUN WK
(du3MYecKuX CBOMCTB Tel (M3y4deHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBeTa B CIEKTP, U3YUYCHHE CBOMCTB M300pa)KCHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAaHOBKY U3 HW30BITOYHOTO Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
dbopMyIUpOBaThH BBIBOBI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHHEe U3MepsIeMol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAaHHWE 3aBUCHMOCTEH (U3MUECKUX BEIMYMH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHUs CBETa OT yria MaJeHUs W yria MPEIoOMIICHHs OT yIJa



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyecKux BEIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BAHNUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUs (U3NYECKUX BEJIWYUH (CpeIHss
CKOpPOCTh M YCKOpDEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUsI, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia CcoOupamolield JIMH3bl, paAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHOW MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (QPUIUUECKUX MOJIEICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJeJIb aroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUA (B TOM YHUCIIE:
CHHUIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMUYECKUX TMPOIIECCOB
IpU PEUICHUH Yy4eOHO-MPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie M COOMpArOLIEeH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecrieueHus: 6€30MacHOCTH MPH OOpaIlleHNH ¢ MPUOOpaMH U
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOICHUSA
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TOUCK WHPOpMau (U3HNUECKOTO COJICpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIIUPYS MOMCKOBBINA 3aMpoc, HaXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEIIbHBIX HUCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUIl HAyYHO-TIONYJISPHYIO
JAUTEepaTypy  (PU3MYECKOro  CcOoAepXaHHs, CIPAaBOYHbIE MaTE€pHaJIbI,
pecypcebl cetu MHTEpHET, BiIafeTh NPpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uHpOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO IPEACTABIATh PE3ybTaThl IPOEKTHON WM UCCIIEI0BATENbCKON
NEATEIbHOCTH, TPU 3TOM T'PAMOTHO  HCIIOJIB30BaTh  HM3yYEHHBIN
NOHSATUMHBIN amnmapar u3y4aemoro pasaena (U3NKd U COMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
KonTpoabubie | IlpakTnueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa

11 dusuka - HayKa 0 IPUPOJE 2 bu6muorexa LHOK
| a PP https://m.edso0.ru/7f416194
bubnnorexa [HOK
1.2 ) 2 1
AR https://m.edso0.ru/7f416194
bubnnoreka [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBII METO/]T TIO3HAHUS o al7iA16104
Hroro mo pazueny 6

Pa3nes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

2.1 CtpoeHue BelecTa 1 bubmorexa [JOK
' P - https://m.edso0o.ru/7f416194
59 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII 9 1 bu6mmorexa [IOK
' BEILIECTBA https://m.edso00.ru/7f416194
bubmuoreka [JOK
2.3 A 2
TPETATHRIC COCTORHIA BeMecTra https://m.edso0o.ru/7f416194
Wroro no pazueny 5
Pa3nen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
3.1 MexaHH4eCcKOe IBUKEHIE 3 bubnnorexa LIOK

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

3.2 Huepuus, macca, II0THOCTh 4 1 bubmuoreka [JOK



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

https://m.edsoo0.ru/7f416194

bubmuorexa [JOK

: .B 14 2
33 Cuna. Buer cnn https://m.edso0.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 [asnenue. Ilepenaya naBneHus TBEPAbLIMU 3 bubnuorexa [JOK
' TEJIaMHU, )KUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Hlanetie xHAKOCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4. A
3 TMOC(epHOE faBeHHe 6 https://m.edso0.ru/7f416194
44 JelicTBHE )KUIKOCTHU U ra3a Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX T€JIO https://m.eds00.ru/7f416194
Hroro no paszneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Pabora 1 MOMmEOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2 IT 1
° POCTHIC MEXATHIMET > https://m.edso00.ru/7f416194
bubmuoreka [JOK
5.3 M 4 1
eRamaeCkan Jneprt https://m.edso00.ru/7f416194
Wroro no pazueny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KUIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeruioBble siBjieHUs
. bubnuorexa [JOK
11 CTpoeuue u CBOMCTBA BelecTra ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CILIOBHIS HPONECChl > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUSI
51 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tela 7 1 bubnuotexa [JOK
' W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 IToCTOSHHBIN 2IEKTPUUYECKUI TOK 20 2 7 https://m.edsoo.ru/7f418 1ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABJICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
UICKTPOMATHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KUIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 bu6mmorexa [IOK
11 10 1
OITUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
12 B i 20 1 3
SAMMOACHCTBHE TET https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHDT COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexanndeckue Koj1e0aHUs U BOJHDI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMYECKHE KOEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHITICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15

Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI

31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnmuotexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3pnen 4. CBeroBbIe SIBJICHUSA

4.1 3aKOHBI pacIpoOCTPaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuorexa [JOK
4.2
JIuH3b1 1 onTHYECKHUE TPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paszgea 5. KBanToBble siBJIeHUA
bubmuorexa [JOK
1 n 4 1
5 CITyCKaHHE U TIOTJIONICHUE CBETA aTOMOM httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (CTpoCHiiie ATOMHOIO 51pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1
5.3 JIEpHbIE peaKun https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOAYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 2 bubnnoreka [JOK
' Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
H3YYeHH S

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

®du3nka — HayKa O PUPOJIE.
SBnenuns npupoibl. Duzndeckue
SBJICHUS

MeXaHI/I‘leCKI/Ie, TCIIIIOBBIC,
QJICKTPUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

dusnueckue BeTUUNHbI U UX
u3MepeHue

Ypok-uccienosanue "M3mepenue
TEMIIepaTypbl P TOMOIIH
XKHUJIKOCTHOTO TEPMOMETpA U JaTUHKA
TeMneparypol"

Kaxk ¢usuka u gpyrue ecTeCTBEHHbIE
HayKH U3Y4aroT NPUPOTY.
EcrecTBEeHHOHAaYYHBIN METO
no3HaHus. Onucanue GU3nIecKux
SIBJICHUM C TTOMOILBIO MOJIeIeH

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "IIposepka
TUIIOTE3bl: JaJbHOCTh MOJETA MIapHKa,
MYICHHOI'O TOPU30HTAJIBHO, TCM
OoJtbIinie, 4YeM OOoJIbIIe BHICOTA IMycKa"



https://m.edsoo.ru/ff09f72a

Ctpoenue BemiecTBa. ONbITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE bubmorexa LOK
p https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIIECTBA
8 JIBr>KeHUE YacTHI] BELIECTBA bubmmorexa [TOK
tsett https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OIMbITHI 110
9 HaOJFOJICHUIO TEIIJIOBOTO PAaCIIUPEHUS
rasoB»
10 ArperaTHbple COCTOSIHHS BEIIECTBA
B3aumocBs3b Mex 1y CBOMCTBaMU
BEIIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0EeHHOCTH arperaTHhIX COCTOSTHUMN
BOJIBI
Mexannueckoe IBHKEHUE.
12 PaBHoMepHOE 1 HEpaBHOMEPHOE bubmiorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
IBIDKEHUE
bu6mmoreka [IOK
13 CkopocTth. EnUHHIIEI CKOpOCTH
p g H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTt 1 BpeMeHHU OBYKEHUSI bubnnorexa [IOK
T P A https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3aKkoH HHEPIINH.
15 BSaI/II)MO,HCﬁCTBHe TeJ‘IpKaK IpU4rHa bubmmorexa [TOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHKEHUS Tell
16 IInotHoCTH BemiecTBa. PacueT Macchl bu6mmorexa [IOK
1 00beMa TejIa IO €0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGoparopHas pabota «OnpezneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTH TB épI[Ol"O TCIIa»

Pentenue 3amau mo treme "IlimoTHOCTH

bubmuorexa [JOK

18 BelecTna” https://m.edsoo.ru/ff0al123c
Cwta KaK XapakTepHUCTHKA
19 B3auMoaercTeus Teir. Cuiia
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBUCUMOCTH PACTSKCHHS
(medopmanum) NpyKUHbBI OT
IIPUJIOKEHHOHN CUIIBI»
21 SIBnenme TaroreHus. Cuiia TSKECTH
CBs13b M@Ky CHIION TSKECTH U
22 Maccoii Tena. Bec tena. Pemmenue bubmorexa HOK
https://m.edsoo.ru/ff0al1778
3aga4 oo reMme "Cuna tsoxecta"
93 Cwita TSKeCTH Ha JPYTHX IJIaHeTax. bubnuoteka [JOK
®u3nyecKue XapakKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hswepenme cu. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0a1778
Clo)keHHe ABYX CHJI, HAPABIEHHBIX
26 10 OJTHOM MPSIMOM. bubmmorexa [TOK
. https://m.edsoo.ru/ff0ala70
PaBHOp€CTBYIOMIAS CHIT
97 Pemrenne 3agad mo Teme
"PaBHonelicTBytOmast cui”
28 TpeHune CKOJIbKEHUS U TPEHHUE MTOKOSI. bubmuoreka [IOK
Tpenue B IpUpoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas pabota «3ydenue bubnmoreka [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBHCUMOCTH CHUJIbI TPCHHUS
CKOJIbJKEHUS OT CUJIBI aBJICHUS U
XapakTepa COMPHUKACAIOIINXCS
MTOBEPXHOCTEM»

https://m.edsoo.ru/ff0alcc8

Pemenue 3amau Ha onpeencHue

30 PaBHOAECUCTBYIOIIEH CUIIbI
Pemenue 3anau o temam: «Bec

31 Tenay, «I'padpudaeckoe n300pakeHNE bubnnoreka [JOK
cuny, «Cunbly, «PaBHoACHCTBYOIIAs https://m.edsoo.ru/ff0alde0
CHII»

KonTtponpsHast pabora mo Temam:
«MexaHnueckoe JBIKeHney, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I'paduueckoe n300pakeHue CuI,
«Cuabi»

33 Jasnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJIMUCHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue ra3a. 3aBUCUMOCTh

34 JIaBJIEHM ra3a OT 00bEMa, bubmmorexa [IOK

https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepemaua maBiaeHUs TBEPIABIMU
35 Tenr;l\fn, KUIKOCTIMH H Ir)2113aM1/1. bubmorexa HOK
https://m.edsoo.ru/ff0a25b0
3akon ITackans

36 JlaBlieHME B )KHUJIKOCTH U Ta3e, bubmuorexa [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenne 3agau o teme «Jlapnenue B bu6mmorexa [IOK
JKUJIKOCTH U Ta3e. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826

38 Coo0mmaromuecs: Cocyabl bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubmuorexa [JOK

39 I'nnpapmireckiii npece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [loprineBoii
KUJKOCTHBIN Hacoc
Atmocdepa 3emn. [Ipuamnsb
CYIIECTBOBAHMS BO3AYIIHON
41 }(;m 3emiu 3;3};ILEHMOCTL bubmorexa HOK
ODOIIOTIL SENIHL https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBICHHS OT BBICOTHI
HaJl YPOBHEM MOpsI
bu6mmoreka [IOK
LA
42 Bec Bo3nyxa. AtmMochepHOe 1aBiIeHHE https://m.edsoo.ru/ff0a2b5a
43 H3mepeHune aTMOChEpHOTO AaBIICHUSI. bubnuorexa [JOK
Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHUCHUMOCThH aTMOC(HEPHOTO
44 HUSI OT BBI TL?H}; OBHEM bubmmorexa [JOK
AABIE © c0 abls https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmocdepHoe bubnuoreka [IOK
45
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agad mo teme
"AtMmochepHoe naBieHne"
€HCTBUE KUJIKOCTH U Ta3a Ha
47 Aeit 8 X TEI10 bubnmoreka [JOK
FOTPYIEHHOC B H 7o https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHas pabota «OrnpeneneHue
48 BBITAIKMBAOIIIECH CHJIBI, bu6mmorexa [IOK

JIEUCTBYIOLLEH HA TEJIO, TOIPYKEHHOE
B JKUJIKOCTB)

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
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https://m.edsoo.ru/ff0a3276
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49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJE OT 00BEMA MOTPYKEHHOM
B )KHJIKOCTh YaCTH TEJIa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

50

IInaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTopHnas pabota
"KoHcTpyHnpoBaHue apeomMeTpa uiu
KOHCTPYHPOBAHUE JIOJKH U
ompezeneHue e€ rpy3onoabEMHocTH"

52

Pemenue 3anay no temam: «llnaBanue
cynoB. Bo3nyxomnnaBanue»,
«/laBiIeHHE TBEPABIX TEJ, JKUIKOCTEU
Y Ta30B»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckasi pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MomHocTts. EaquHuiier MoniHocT

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
MoabEMeE T10 JJecTHHUIE"

56

IIpocteie MexaHU3MBI. Ppruar.
PaBHOBecue cuit Ha peryare

57

KonTtponbHas pabora o Teme
«/laBneHue TBEPABIX TN, KUAKOCTEN
u ra3oB» / Bcepoccuiickas
mpoBepoyHas pabora

58

PesepBHbIii ypok. Pabota ¢ Tekctamu

bubmuoreka [JOK
https://m.edsoo.ru/ffOa4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

1o Teme «JlaBneHue TBEPABIX TEI,
JKUJKOCTEH U ra3oB» / Beepoccuiickas
poBepovHas paboTa

59

Prruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGopaTtopHnas pabota
«HMccnenoBanue ycioBHil paBHOBECHS
pbryara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3a1a4 1mo Teme «Y CIOBUSA
paBHOBCCI/ISI pmqara»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

61

KoaddunmenT monesznoro neicTBus
mexanusMma. Jlaboparopnas pabora
«M3mepenne KIIJI HaknoHHON
TUIOCKOCTHY

0.5

62

Pemenue 3agau mo reme "Pabora,
MortHocTh, KIT/"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexannueckas YHEprusl.
Kunernueckast 1 noTeHIMaIbHAS
JHEprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHMsI MEXaHUUECKON
SHEPrUu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCEpUMEHTAILHOE OIPEIETICHHUE
M3MEHEHHUS KUHETUYEeCKOU 1
MOTEHLHATbHON YHEPTHH MTPU
CKaThIBaHUH TeJIa 110 HAKJIOHHOM
IIJIOCKOCTH"

66

KoHnTtponbHas pabota 1o Teme
«PaboTa 1 MOIIHOCTh. DHEPTHUSD)



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

67 PesepBHblii ypok. PaboTa ¢ TekcTtamu 1 bubnmoreka [JOK
o teMe "MexaHnueckoe aOBHKeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHbIii ypok. PaboTa ¢ Tekctamu
68 o teme "PaboTta. MomiHoCTb. 1
Oneprus"
OBILEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yuyeHusi | oOpa3zoBaTeibHbIE
padoThI padoTshI
pecypchl
OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1 bubmmorexa LOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Moaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOTO COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
bu6nmoreka [JOK
5) Kpucrammueckue n amopgHbie TENa 1
P pd https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTbD. 1 bubnnorexka [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edso0.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaThue 1 bubmmorexa [JOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIlepaTypbl CO
8 CKOPOCTBIO TETUTOBOTO JIBUKCHHS 1
YaCTHI]
9 Buytpennss sueprusi. Crioco6st 1 bubnnorexka [JOK
W3MEHEHUS BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypok-kounpepenmus "TIpakTrudeckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

1 BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TETUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. bubnnorexa [HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccneqoBaHue ABJICHUS bu6mmoreka [IOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Tropsiueit BoAbI"
Pacuer xonuuecTBa TEMIOTHI,

15 He00XO0IMMOTO JIJIsl HATPEeBAHUA Tela
Y BBIJICJISIEMOTO UM TIPH OXJIAKIEHUN

16 Jlaboparopnast pabota "Onpenenenue bubnmnorexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIMBa. Y IeibHas TEIIoTa bu6nmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE

18 KPUCTAJUIMYECKHUX TEJl. Y IeIbHast bubnnorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUTOTA TUTABJICHUSI

19 JlabopaTopHas pabota "OnpeneneHue bubnuorexa [JOK
YAEIbHOM TETUIOTHI TIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCAIIMSL. bubnnorexka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. VY nenpHas temiora bubmuoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
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Hap006p330BaHI/I5I U KOHJACHCaAI .
3aBHCHUMOCTh TEMIICPATYPbI KUIICHUA
oT aTMOC(bCpHOl"O JaBJICHUA

https://m.edsoo.ru/ff0a786¢

22

Bnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCUTEJIbHOM BIAXXKHOCTU BO3ayXxa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHne
BJI&YKHOCTH BO3/yXa

24

[IpuHIMIBI pabOTHI TETIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPaHUs

25

KII/ TermoBoro nBurarens.
TernoBble ABUraTENN U 3a1UTa

OKpY’Karollenl cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
SHEPI'UH B TEIJIOBBIX Mpolieccax

27

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIie ABJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUI
BenecTna"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabota mo Teme
"TensoBele ABiIeHud. M3Menenne
arperaTHbIX COCTOSIHUM BemecTna'

bubnmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tei. /[Ba poaa
AIEKTPUICCKUX 3aPSI0B

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJl UHAYKIMEH U IPU
CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmoneiicTBre 3apsyKeHHBIX TEII.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE TOJIE.
32 HanpsikeHHOCTD 3JIEKTPUYECKOTO bubnnoreka [HOK
nojst. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsiioB.
33 OnemeHTapHbI 3apsn. CtpoeHue
aToMa
34 [IpoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubnuoreka [IOK
COXPAHEHUS JIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €ro
36 cymectBoBanus. Mcrounnku bubmmorexa [OK
https://m.edsoo.ru/ff0a95a4
NEKTPUYECKOTO TOKA
37 JIe¥cTBHSI DIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOTHUKH 1
U JUDJIEKTPUKA"
39 DJIEKTPUYECKUI TOK B METaJIax, bubnmuorexa [JOK
JKUIKOCTSIX M razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6mmoreka [IOK
41 "N3mMepeHue u peryJIupoBaHue CUIbI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
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DJEKTPUIECKOE HANIPSHKCHHE.
BoasT™metp. JIabopaTopHas pabota

bu6mmoreka [IOK

42 "U3mepenue u peryinpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 ConpoTuBiieHUE MPOBOJHUKA. bubnnoreka HOK
VY 1enpHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIAINA https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CeYEHUs U MaTepuana"
3aBUCHUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubamorexa LOK

https://m.edsoo.ru/ff0aad4a

enu
JlaGopatopHnas pabora
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [OK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

47 [TocnegoBarenbHOE U MapaieIbHOE
COCTUHEHUS TIPOBOTHUKOB
JlabopaTtopHas padota "IIpoBepka

48 MpaBWJIa CJIOKEHUSI HANIPSHKEHUN TTpH 1 bubmuoreka [IOK
MOCJIEAOBATEIFHOM COEAUHEHNUH ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlabopaTtopHas padora "IIpoBepka

49 MIpaBUJIa JUI CHJIBI TOKA ITPU 1 bubnnorexka [JOK

napajjicJIbHOM COCANHCHUUN
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
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Pemenne 3aaa4 Ha IPUMCHCHHUEC

bubmuorexa [JOK

50 3akona OMa ISt pasIngHOro
VAP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPUYECKOTO bubnnoreka [HOK
ToKa. 3akoH J[xoymnsa-Jlenma https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Onpenenenue
52 a60TpI,1 I/III:/IOIII}I;)OCTI/I 3JIeKTpI/IquK0r0 bubmorexa [IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKHE LIENN U ITIOTPEOUTEIN
53 3ﬂeKTTquec1<0ﬁ SHEPIUU B 6];I))IT bubnmorexa [IOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTosIHHEIE MAaTHUTEI, UX
B3aHMOJCUCTBHE
55 Ypok-uccnenosanue "M3yuenue bubnuoteka [JOK
I10JIE€H IIOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOe none. MarauTHoe 1moJjie
56 3eMIIH U €ro 3HaueHue I >KU3HU Ha bubmmorexa [TOK
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka K KOHTPOIBHOM paboTe
10 TeMe "DIJIEKTPUUECKHE 3apsIbl.
57 3apsoKeHHBIE TEIA U UX bubnnorexa [IOK
P o . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBUA. I10CTOSTHHBIH
BJIEKTPUYECKUAN TOK"
KonTponbhas pabota no teme
"DHeKTpUUecKne 3apsiibl.
P P bubnmoreka [JOK
58 3apspKeHHBIC Tella U UX

B3auMoaccTBUA. I10CTOSHHBIN
anekTpuueckuii Tok" / Beepocceuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

IpoBepoyHasi pabora

59

PesepBHbIil ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
aneKTpudeckuid Tok" / Beepoccuniickas
IpoBepoyHasi pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OnbIT OpcTeaa. MarautHoe nose
3JIEKTPUYECKOI0 TOKa MaruHuTHoe
0JI€ KaTYIIKH C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

61

[TpuMeHeHne HIeKTPOMarHuToB B
texHuke. Jlaboparopnas pabora
"N3y4yeHue neiicTBUSI MarHUTHOTO
I10JI Ha TIPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATEIb IOCTOSIHHOTO
ToKa. Mcnonb3oBanue
JIEKTPOBUraTeneil B TEeXHUYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3y4eHHe
paboTHI AJIEKTpoaABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnsiTel @apajnes. 3akoH
3HeKTpOMaFHHTHOﬁ UHAYKINUU.
[IpaBuio Jlenna

64

Onektporereparop. Crocoos
TTOJTYYEHUS DIICKTPUICCKOW SHEPTHH.
DJIEKTPOCTAaHIIUH Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUU

65

[ToaroroBka Kk KOHTPOILHOU paboTe
110 TeMe "DIIEKTPUUECKHE U



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MAaTrHUTHBIC SIBJIeHUS"

KonTponbhas pabota no teme

66 "DJIEKTpUYECKUE M MAaTHUTHBIC 1 bubmmorexa [JOK
P " https://m.edsoo.ru/ff0acb14

SIBJICHUS
PesepBHbIii ypok. Pabora ¢ Tekctamu bubnnoreka [HOK

67 1
1o teme "TerioBbie ABICHUA" https://m.edsoo.ru/ff0accse

68 PesepBHrlit ypok. Pabota ¢ Tekctamu 1
1o Teme "MaruuTHeie siBJICHUS"

BIIIEE KOJIMYECTBO YACOB II
ObIIl O CTBO HACOB IIO 68 145

[NPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
':;'n Tema ypoxka Beero Kontpoabubie | IlpakTuueckue fllj;'?eﬂl/lﬂ :)lg;)l;l;?)l:;fenbnme
padoThI padoThI pecypenr

1 MexaHnndeckoe JBHKEHUE. 1
MartepuanbpHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXAHUYECKOTO IBUKECHU https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsiIMOJIMHEWHOE 1 bubmmoreka [JOK
NIIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepasHOoMepHOE NPAMOIUHENHOE

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOPOCTH

5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 bubmuoreka [IOK
JBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KEHUSI. 1
I'paduk ckopoctu
JlabopaTtopHas pabota "OnpeneneHue

7 YCKOpEHHUS Teja Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHKEHUU 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJIOCKOCTH"

8 CBoOomHoe nagenne tein. OIbITH 1
lanunes

9 PaBHOMEpHOE NBHXKEHUE 10 1 bubmuoreka [IOK

okpyxHocTH. [lepuon u yacrora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JInHeiHas U yriioBas
CKOpPOCTH

10 LleHTpOCTpEeMHUTEILHOE YCKOPEHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmmoreka [JOK
PaBHonelicTByrO1IAs cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnoreka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anay Ha npuMeHEHHE bubnnorexa [JOK
3aKoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnnorexa [JOK
15 Cuna ynpyrocti. Jaon I'yka https://m.edsogrou/fanecaz
16 Pemenue 3ampau no reme «Cuina
YIIPYTOCTHY
17 JlaGopatopHnas pabora «OnpezneneHue bubnmnoreka HOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnorexa [JOK
18 Cina Tpetis https://m.edso:)_.[ ru/ff0af738
19 Pemenue 3anau mo teme «Cuna bubnunorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "OnpeneneHue bubnuotexa [JOK
K03 duULIeHTa TPEHUS CKOJBXKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cumna bubmorexa [IOK
" https://m.edsoo.ru/ff0afb8e
TpPEHUS
99 Cuia TSKeCTH U 3aKOH BCEeMUPHOTO bubmuoreka [IOK

TATOTEHUA. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
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https://m.edsoo.ru/ff0aeca2
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majieHust

Ypok-koHpepenius "JIBuxeHue TeI

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemrenue 3agad mo teme "Cuia
24 TSDKECTU U 3aKOH BCEMHUPHOTO bubmorexa LOK
S— https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocmMuueckasi CKOpOCTb. bubnnorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpIOrO TENA C BH6J?HOTeKa HOK
3AKPEIIEHHOIT 0CHIO BPAICHUA. https://m.edsoo.ru/ffOafe36
MowmeHT cuibl. LlenTp TsoxecTn
PaBHOBeCHE MaTepHAIBHONW TOYKHU.
AGCOIIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpOTO TENA C©
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmenT cuisl. LienTp TsokecTn
78 Pemenune 3agau mo reme "MoMeEHT bubnunorexa LIOK
cunbl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOU paboTe
29 o TeMe "MexaHn4uecKoe IBHKEHHE. bubmorexa LHOK
Bsanoseiicraie Te" https://m.edsoo.ru/ff0b0408
KonTponbhas pabota no teme
30 "MexaHN4YeCcKOe IBUKEHUE. buGnnorexa [IOK
Bsammoneiicraie Ten" https://m.edsoo.ru/ff0b06ec
31 Nwmmynse Tena. UMmmynbe cuitbl. 3aKoH bubnuorexa [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXPaHEHHUS UMITyJIbCa. YIIPYroe u
HEYIPYyroe B3auMOJICHCTBUE

https://m.edsoo.ru/ffOb07fa

Pemrenue 3agaud mo reMme "3akoH

bubnunorexa LIOK

32 COXpaHEHUs umIyJbca' https://m.edsoo.ru/ffOb096¢
33 Ypok-koHpepenius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnnorexa [JOK
34 Mexanndeckasi paboTa U MOITHOCTh https://m.e dsogru /#0b0as4
35 Pabota cHIIBI TSIKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
Jlaboparopuas padota «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
pPaBHOMEPHOM JIBUKEHHUH Teja 1o
TOPU30HTAILHOM MOBEPXHOCTH
37 CBsi3b DHEPTUH U PAOOTHI.
[ToTenuuanpHas sHEpTUs
38 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KUHETUYECKON DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHS SHEPTUU B
MEXaHHUKE
40 JlabopaTtopHas paborta «3ydeHue bubnmnoreka [JOK
3aKOHA COXPAHEHUS YHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebarensHOE IBUKEHHUE U €TO bubnunorexa LIOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. bubnunorexa LIOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuii U NPy KUHHBINA

MassTHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

Ypoxk-uccienoBanue «3aBUCUMOCTb
nepuo/a KojiebaHuM OT KECTKOCTH
MPY>KUHBI U MACCHI TPy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

45

[IpeBparienue sHepruu Npu
MEXaHUYECKUX KOJICOaHUSIX

46

JlabopaTtopHas pabora «OnpeneneHue
9acTOTHI U TIEpUOIa KojieOaHui
MPYKUHHOTO MasiTHUKA

bubmuoreka [IOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopuas pabota «IIpoBepka
HE3aBHCUMOCTH TIepHO/Ia KoJeOaHni
rpy3a, NOABEUIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

bubnuoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IponosibHbIE 1
TIOIIEPEYHBIE BOJIHBI

bubmmoteka IIOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenmus "MexaHnndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOIHBI"

50

3Byk. PacnipocTpanenue u oTpaxeHue
3ByKa

51

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acToThI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC

53

Ypok-koupepenius "YIbpTpa3zByK U
nH(]pa3BYK B MPUPOJIC U TEXHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe

but6mmoreka [IOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

1o TeMe "3aKOHbI COXpaHEHHUS.
MexaHn4deckue KOJIEOaHus U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonTponbhas pabora no teme

55 "3aKkoHbI cOXpaHeHUs1. MexaHn4ecKue
KoJieOaHUs U BOJTHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
Ypok-koupepennus "lkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnosb30BaHME 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Ypok-uccnenosanue "M3yuenue
. bubmuoreka [IOK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
" https://m.edso0.ru/ff0b2c6ec
MTOMOIIIbI0 MOOMIIBHOTO TeiedoHa
Pemenue 3agau Ha onpeneneHue
60 YacTOTHI U JJTUHBI SJIEKTPOMarHUTHOM
BOJIHBI
DNeKTpOMarHuTHas MPHUPOJIa CBETA.
61 Cko OI():TL cBeTa BOJIII{)oEHe CBOMCTBa Bubmmorexa [IOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. I[IpsMonuneitHoe
62 acpoCTpaHEHHUE CBeTa. 3aTMEHUS bubmmorexa [JOK
pacnpoctp ' https://m.edsoo.ru/ffOb3658
ComHua u JIyHbl
3aKOH OTpa)kK€HUs CBETa. 3epKaia.
63 Pemenwie 3a1a4 Ha IpUMEHEHHE bubmmorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHsI CBETa
64 [Tpenomnenue cBera. 3aKoH bubnuorexa [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IIpECIOMJICHUSA CBETA

https://m.edsoo.ru/ffOb3aea

[TosnHOE BHYTpEHHEE OTpakeHUE
cBeta. Mcnonb3oBaHue MoJIHOTO

bubnunorexa LIOK

05 BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIAX
JlabGopaTopHas padora "HccienoBanue
66 3aBHCHUMOCTH yTJIa MPEJIOMIICHUS
CBETOBOTO JIy4a OT yIJia aJIcHUs Ha
rpanuue "Bo3ayx-crexsno""
Ypok-koHpepeHnus "Micnoas3oBaHue
67 MIOJTHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"
bubnunoreka LIOK
68 JInn3el. OnTryeckas cuiia JMH3bI https://m.edsoo.ru/FOb3f2c
. bubnuoreka [{OK
69 [TocTpoeHne N300paKeHHI B TNH3AX httos://m.edsoo.ru/ffob4d4a
JlaGopatopHnas pabota "Onpeznenenue
70 (OKYCHOT'O PACCTOSHUS U ONTUYECKOM bubmorexa LOK
S e p— https://m.eds00.ru/ff0b4206
7 Ypok-koHpepeHus "OnTudeckue bubnuotexa [JOK
JTUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 xak onrtrnueckas cucrema. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepennus "JledexTs
3penus. Kak coxpanuts 3penne”
Paznoxenne 6em0ro cBeTa B CIIEKTP.
74 Omneitel HetoTona. Crnoxenue Bubmmorexa [IOK

CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/ISI

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
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CBETa

JlaGopaTopHas padota "OMBITHI 11O
pas3IoKEeHUI0 OeJI0ro CBeTa B CIIEKTP U

bub6nmoreka [IOK

& POCTIPHATHIO LBETA [IPSAMETOR [pH X https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bubTper"
VYpok-nipaktukym "BonHoBble
76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTephepeHys u audpaxus"
77 Omnbitel Pe3epdopaa u ruranerapHas bubnnorexa [JOK
MOJIEIIbL aToOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
Hcnyckanve 1 MOrIonieHue cBera
79 aromoM. KBaHTbl. JInuHeiuateie bubmorexa LOK
https://m.edsoo.ru/ff0c144c
CIEKTPBI
80 Ypok-nipaktukyMm "Habnrogenue bubmuoreka [IOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PangnoakTUBHOCTE U €€ BUIBI bubnmorera HOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue atomHOrO0 siipa. HykinonHas bubnmnoreka [JOK
MOJIENTh https://m.edsoo.ru/ffOc18ac
83 PanuoakTuBHBIE IPEBpAIICHHUS. bubmuorexa [JOK
N3oronst https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubnunorexa LIOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [Tepnox monypacnana
86 Ypok-koupepenmus "PagnoakTHBHBIE bubnmoreka [JOK

M3JIYYCHHS B IPUPOJIE, METUIINHE,

https://m.edsoo.ru/ff0c2126
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TeXHuke"

87

SnepHble peakuu. 3aKOHbI
COXpaHEHHs 3apsI0BOTO U MacCOBOTO
YHCel

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

DHeprus CB3U aTOMHBIX sifiep. CBs3b
MAacChl U YJHEPTUH

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cld7a

89

Pemenue 3agad no teme "AnepHeie
peakuu"

90

Peaknuu cunTe3a M neneHus saep.
Wcrounuku sHeprun ConHua v 3BE311

bubmuoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenuus "Anepuas
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3Ty4YE€HUN Ha KUBBIE
opraHu3msI"

92

[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TeMe "DIIEKTPOMAarHUTHOE TOJIE.
DNeKTPOMArHUTHHIE BOJHBI.
KBanToBsbI€ siBeHUS"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabota mo Teme
"DeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBnic sBncHUS"

94

IToBTOpenue, o6o0IIEHNE.
JlabopaTopHbIie pabOTHI TTO KypCy
"Bzaumopericteue Ten"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0menue. Pemenue
pacyYeTHBIX M KaYE€CTBEHHBIX 3a7a4 110
teme "TemnoBsie nporecch”

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2572
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[ToBTOpenue, o6o0menue. Pemenue
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teme "KIIJ] TennoBeIX apurareicii'”
[ToBTOpenue, o6o0menue. Pemenue
bub6nmmoreka [IOK
97 pacyeTHBIX M Ka4E€CTBEHHBIX 3aa4 110 1
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teme "KIIJ[ anekTpoycTaHOBOK"
[ToBTOpenue, obo0IEHNE.
98 JlaGopatopHble pabOTHI 110 KypC 1 1 Bubmiorexa OK
" PATOPHbIC P " pey https://m.edso0.ru/ff0c2¢52
CBeTOBbBIE SIBIICHUS
[ToBTrOopenue, o606menue. Pabora ¢
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[ToBTrOopenue, o6o0menue. Pabora ¢
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BOJIHBI
[ToBTOpenue, o606meHne. Pabora ¢
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

11

HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3indaTrb SABJICHUA MO0 OMHMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SABJICHHUC

13

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (DHU3MUYECKUX SBICHUHA B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3UYECKUe SBICHHUS B MPHUPOJIE,
IIPU 3TOM IE€PEBOJUTH MPAKTUUYECKYIO 33a]auy B y4EOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) (PU3UUECKUX SBICHUN

14

ONUCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (DU3UYECKHE SIBJICHUS,
UCHOJNB3YSl (PU3MYECKHE BEIWYMHBI, IPU ONHCAHUM IPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJIb3YEMbIX BEIMYMH, MX
0003Ha4YeHHs U €UHUIBI (PU3NUECKUX BEJIIMYUH, HAXOAUTH (DOPMYJIBI,
CBSI3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOMTHh  TIpauKHM  HM3yYEHHBIX  3aBUCUMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IPU OTOM J1aBaThb CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3alHMCBhIBAaTh €ro MaTeMaTU4YeCKoe

BBIPAXKCHUC

1.6

OOBSACHATh (U3UUYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUld MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BbIABIATh NPUYMHHO-CIICACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHne u3 1 — 2 JOorMyeckux IMmaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (M3NYECKUX SBIEHUH, (PU3NUYECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

1.7

peuiaTtb pvaéTHLIC 3aga4u B 1 -2 HeﬁCTBHH, HCIIOJIb3YS 3aKOHBI U




dbopMyiibl, cBsi3bIBaIONINE (PU3UYECKUE BETUYMHBI: HA OCHOBE aHaIN3a
YCJIOBHSL 3aJayd  3alUChIBaTh KpPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeMYMHBI B POPMYJIIbI M IPOBOJUTH Pacu&Thl, HAXOAUTH
CIpPaBOYHBIC JaHHBIC, HEOOXOAMMEBIEC JJIsi PEUICHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTD MOJTYYCHHON (GU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PELIUTh MpPU MOMOIIN
(¢u3n4ecCKUX METOJO0B, B ONHMCAHUH HCCIEAOBAHHS  BBIICIATH
npoBepsieMoe  MpeAnoiokeHue  (TUMoTe3y),  pa3auyath U
MHTEPIPETHPOBATH TOJyYCHHBI pPE3yJlbTaT, HAXOAUTh OLIMOKU B

XO0J¢€ OoI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE€3yjibTaTaM

1.9

IPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SIBICHUH WK
busznueckux  CBOMCTB  Tem:  (GOpMynIHpoBaTh  IpOBEpsieMble
NPEINONIOKEHUs, CcoOUpaTh  yCTAaHOBKY W3  IPEAIIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

1.10

BBITIOJIHSTH TPSIMbIE M3MEPEHUSI C HCIOJIB30BAHHEM aHAJIOTOBBIX MU
u(ppoBBIX MPHUOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB € yU4ETOM

3aJJaHHOM a0COJIOTHOM MOTPEIHOCTH U3MEPEHUI

1.11

NPOBOJIUTH  HMCCICJOBAHWE  3aBUCUMOCTH  OHHOH  (DU3UYECKOM
BEJIMYMHBI OT JAPYroil C HCIOJB30BAHUEM MPSMBIX H3MEpPEHU,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YE€OHOTO HCCIIEOBAaHUS, COOUPATH
YCTaHOBKY M BBINIOJIHATh U3MEPEHMSI, CIIEAYs NPEUI0KEHHOMY TUIaHy,
¢ukcupoBaTh pe3yibTaThl IMOITYYEHHOH 3aBUCHUMOCTH (PU3UUYECKUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUI U TPapHUKOB, eJIaTh BBIBOIbI

10 pe3yJibTaTaM MCCIeI0BaHUS

1.12

INPOBOJUTh KOCBEHHBIE H3MEpEHHs (PU3NYECKHX BEIMYUH, CIEays
MPEJI0KEHHOW MHCTPYKIUU: TIPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYUCIIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

1.13

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu  paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

YKa3bIBaTb  MNPUHIMUIIBL }IeﬁCTBHH HpI/I60pOB n  TEXHHYCCKHX
yCTpOfICTB, XapaKTCPHU30BaTh PUHIIUIIBL I[efICTBHH N3YUCHHBIX
HpI/I60pOB N TEXHUYCCKUX yCTpOﬁCTB C INOMOIIBIO HX OIIMCaHHA,
HCIIOJIb3Y 3HaHUA 0 CBOMCTBax (I)I/ISI/ILICCKI/IX SIBIICHUM u

HE0OXoauMBbIe (PU3NYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TPHUMEPHl (HAXOAUTh HWH(OpPMAIMIO O MpUMepax)
MPAKTUYECKOTO HCIIOJIb30BAHUS (PU3NYCCKUX 3HAHUH B MOBCEIHEBHOU
KU3HU i1 oOecnedeHus: Oe30MacHOCTH TpH  OOpalleHuH ¢
npuboOpaMu U TEXHUIECKHUMH YCTPOHCTBAMU, COXPAHCHHSI 3[IOPOBBS U

CO6J'IIOI[€HI/I5[ HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpeac

1.16

OCYIIECTBIISATh OTOOP MCTOYHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM M MYyTEM CPaBHEHHUs DPA3IUYHBIX HCTOYHHKOB
BBIJICNIATE MH(YOPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEYMBON HITH

MOET OBITh HEJOCTOBEPHOI

1.17

UCII0JIb30BaTh pu BBITNIOJTHEHUH Y4EOHBIX 3aJlaHui
HAyYHOTIOMYJSIPHYIO ~ JUTEpaTypy  (QHU3UYECKOro  COACpIKaHMS,
CIpaBOYHBIE MaTepuaibl, pecypchl cetu MHTepHeT, BIaaeTh
npuéMaMy KOHCTIEKTUPOBAHUSI TEKCTa, Mpeodpa3zoBaHus nH(OpMaLUu

13 OJJHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

CO03/1aBaTh COOCTBEHHbIE KPAaTKUE NMMChbMEHHbIE U YCTHBIE COOOLICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WHPOpMAUu (PHU3NIECKOTO
COJIepXKaHUs, B TOM YHCJe IMyOJMYHO JenaTh KpaTKue COOOIIEHUsS O
pe3ysbTaTax IpPOEKTOB WM Y4YeOHBIX HCCIEOBAaHUM, MpU 3TOM
IPaMOTHO HCIIOJIB30BaTh H3Y4YEHHBIM NOHATUMHBIM anmapar Kypca

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

1.19

IIPY BBINIOJTHEHUH Y4EOHBIX MPOEKTOB M HUCCIIEIOBAaHUI pacrpeensiTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTABJICHHBIMH 33JauaMH,
CIEINTHh 3a BBIIIOJIHEHUEM IUIAHA JIEUCTBUM, aJCKBATHO OLCHUBATH
COOCTBEHHBIM BKJaJ B JIEATENILHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAsK MHEHHE

OKPY’KaroIINX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaHUA

11

HCIIOJIB30BaTh IOHATHA

1.2

pas3indaTthb SABJICHUA IO OMHCAHHUIO HMX XapPaKTCPHBIX CBOWMCTB M Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE

13

pacro3HaBaTh MPOSBICHHE W3YYEHHBIX (U3UYECKUX SBJICHUN B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 3a/auy B y4EOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUCCKUX SIBICHUN

14

ONKCBHIBATh H3YyYEHHBIE CBOMCTBAa Tl U (PU3MUECKUE SBJIEHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, IPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKHI  CMBICT  HCHOJb3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3UYECKUX BEIMYMH, HAXOIUTH (POPMYIIBI,
CBS3BIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTh TpapUKd  M3YYEHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PM3MUECKUEC SIBIICHUS W IPOIIECCHI,
WCIIOJb3ysl HW3YyYECHHBIE 3aKOHbI, IIPU OTOM J1aBaTb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMChIBAaTh €ro MaTEeMaTUYECKOe

BBIPA’XXCHUC

1.6

00BSACHATH (hU3MUECKHE MPOIIECCHl U CBOWCTBA TN, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid TMPAKTUKO-OPHUEHTHPOBAHHOTO  XapakKTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BbsCHEHUE U3 |
— 2 JOTUYECKHMX IIAaroB ¢ MOMOIIBbIO 1 — 2 W3y4EeHHBIX CBOMCTBA

(bI/ISI/I‘ICCKI/IX HBHGHHﬁ, (l)I/I3I/IquKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemaTth pacy€THble 3a1aud B 2 — 3 eWCTBUA, UCHOJb3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUYECKHE BETMUMHBI: HA OCHOBE aHAIN3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JaHHBIX JUId pelleHHs 3ajauyd, BbIOMpaTh 3aKOHBl U (HOpMyIIBI,
HeoOXoauMble JUIsl €€ pelIeHUs, MPOBOAUTh pacdy€Tbl U CPAaBHUBATH
MOJYyYeHHOE 3HaueHue (U3NYECKONH BEIUYMHBI C W3BECTHBIMU

JaHHBIMH

1.8

pacrno3HaBaTh IMPOOJEMbI, KOTOPbIE MOXHO PEIIUTh HpPU MOMOIIU
(U3NYECKUX METOJIOB, UCTIONb3Ysl ONKMCAHUE UCCIIEIOBAHMS, BEIICIST
IIPOBEPSIEMOE TPEINOJIOKEHUE, OLICHUBATh NPABUIBHOCTH IOPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIH
¢u3mueckux  CBOMCTB  Ten:  (OpMYyIHpPOBAaTH  IpOBEpsSEMbIe

MPENIOJIOKEeHNs, coOUpaTh  YCTAHOBKY M3  IPEAJIOKEHHOTO




000pyI0BaHUsl, ONUCHIBAThH X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C UCIOJIB30BaHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIIMYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

NPOBOJIUTH  HMCCIECJOBAHME  3aBUCUMOCTH  OHHOH  (DU3UYECKOi
BEJIMYMHBI OT JAPYrol C HCIOJBb30BAHUEM MPSIMBIX H3MEPEHUN:
IUIAHUPOBATh HCCJIEIOBaHUE, COOMpATh YCTAaHOBKY M BBIIOJIHSTH
U3MEpEeHUs, CleAys  MpeAJoKeHHOMY  IUIaHy, (UKCHPOBAThH
pe3yNbTaThl MOJYIEHHOW 3aBUCUMOCTH B BHUJE TAOIUI] U TpaduKoOB,

ACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM UCCICA0OBaHHUA

1.12

IMPpOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘~I€CKI/IX BCJIMYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTaHOBKY,
ceaysa HpGI[JIO)KGHHOfI HHCTPYKIIMK, W  BBIYUCIATH 3HAYCHUC

BCINYHHBI

1.13

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

71a00paTOPHBIM 000PYI0BaHUEM

1.14

XapaKTepu30BaTh NPUHIMIBI JIEHCTBUA HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HUCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHHMA U HEOOXOIUMbIe

¢u3nyecKrue 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb NPOCTHIC TCXHUYCCKHC yCTpOI\/JICTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXEMATUYHBIM PUCYHKAM, COCTABJIATH CXCMBbI
SJICKTPHUICCKUX ueneﬁ C MOCJICAOBATCIIBHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPHUYECKUX LIETIeH

1.16

OPUBOANUTH TNpHUMEPHl (HAXOAUTh HH(QOpMAIMIO O MpUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUU B MOBCEIHEBHON
KU3HM Juid  o0ecriedeHHss O€30macHOCTH TpU  OOpallleHuH ¢
npuOoOpaMu U TEXHUYECKUMH yCTPONCTBAMHU, COXPAHEHUSI 3I0POBBS U

CO6J'IIOII€HI/IH HOPM 5KOJIOTUYCCKOTO IOBCACHUA B 0pr>1<aI0111e171 cpeac

1.17

OCYIIECTBISATh OUCK HHPOpMAIHH (PHU3NIECKOTO COJIEPKaHUS B CETH
NHTepHeT, Ha OCHOBE HUMEKOUIUMXCSA 3HAHUKW U NYTEM CpPaBHEHUSA
JIOTIOJTHUTEIFHBIX HCTOYHUKOB BBIJACIATh HWHGOPMAIHIO, KOTOpast

SABIIACTCA HpOTHBOpG‘IHBOfI WA MOXKET OBITh HCHOCTOBCpHOﬁ

1.18

HCIIOJIb30BaTh IIPpU  BBINIOJIHCHUUA y‘-IC6HLIX 3aJIaHUM Hay4YHO-




NOMYJSIPHYIO JINTEpaTypy (PU3MYECKOro CcoJep)KaHUs, CIPaBOYHBIC
Marepuayibl, pecypcbl cetu  MHTepHer; Bianerb npuémMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus UHPOPMAIUU U3 OTHOU

3HAKOBOM CUCTEMBI B IPYT'yIO

1.19

CO3/aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPATKUE YCTHBIE COOOIICHHUS,
0000mas uHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (DH3NYECKOTO
COJICp)KaHUsl, B TOM 4YHUCIIC NYyOJIMYHO MPEICTABISATh PE3YIbTAThI
MPOCKTHOM WM HCCJIENOBATECILCKOM JEATEIbHOCTH, IPU OTOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUMHBIM amnmapar Kypca

(bu3HKH, COMPOBOXKIATH BHICTYIJICHUE MTPE3eHTaIueH

1.20

9 KIIACC

IPU BBIOJHEHUH y4eOHBIX MPOEKTOB U HCCIEIOBAHUN (U3UUECKUX
IPOLIECCOB paclpeseniaTh 00f3aHHOCTU B IPYMIE B COOTBETCTBUH C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAUTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTb  €ro, AaJcKBaTHO  OLICHMBATb
COOCTBEHHBIM BKJIQJ, B JESATEIbHOCTb TIpPYMIbl, BBICTPAWBAThH
KOMMYHHMKaTUBHOE  B3aMMOJCKHCTBHE,  IPOSABIAA  TI'OTOBHOCTb

pa3pemaTth KOHQIUKTHI

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

11

HCIIOJIB30BATh U3YUYCHHBIC ITOHATUS

1.2

pa3jnvdaTthb SABJICHUA 10 ONMHNCAHUIO HUX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/I‘~ICCKO€ SIBJICHUC

1.3

pacrio3HaBaTh IpOSIBIIEHHME M3YyYEHHBIX (U3MUYECKUX SBICHUH B
OKpYXarollleM MHUpE, B TOM 4uciie (pU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAUTH MPAKTHUYECKYIO 33a/1auy B Y4eOHYIO, BBIIEIATH

CyILIECTBEHHbIE CBOICTBa (MIpU3HAKN) GUZUUYECKUX SIBIICHUN

14

OIMHUCBIBATh H3YYCHHBIC CBOMCTBA TE€I H (bmnqecmle SIBJICHUA,
HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IG BCJIMYMHBI, IpPU OIMCAHUNU IIPABUIIBHO
TPAKTOBAThH (1)I/ISI/I'-IGCKI/II71 CMBICJI HCIIOJIB3YEMBbIX BCJIMYMH,
0003HAYCHHS U CAVHUIIbI (1)I/IBI/I‘ICCKI/IX BCINYNH, HAXOJUTH (I)OpMy.TIBI,

CBSA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIUYMHY C JPYTHUMH




BEJIMYMHAMHU, CTPOUTHh  TIpauKu  HM3yYEHHBIX  3aBUCUMOCTEU

(GUBHYECKUX BEIIMYNH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUYECKUE SIBICHUS U IPOIIECCHI,
UCIIONIb3YSl M3YyYEHHbIE 3aKOHBI, MPU HTOM JaBaTh CJIOBECHYIO
GOpMyIHMPOBKY 3aKOHA U 3alHChIBATh €ro  MaTeMaTH4eCKOoe

BBIPpA)KCHUEC

1.6

00BSACHATH (PU3MYECKHE MPOIIECCHl M CBOWCTBA TN, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid MPAKTUKO-OPHEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITh IPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH OOBSCHEHHUE U3 2
— 3 JOTMYECKHMX IIaroB C IMOMOIIBIO 2 — 3 H3Y4YEHHBIX CBOWMCTBA

bu3nUecKux SBICHUH, PU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHbele 3adadu (omMparouiyecs Ha cuctemy u3 2 — 3
YpaBHEHHUI), WCIONB3ys 3aKOHBI W (OPMYIIbI, CBSI3BIBAIOIINC
dbusznueckue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABISATH HEAOCTAIOIIME WIIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOTUMBIE
JUISL pelIeHusl, MPOBOIUTh PacyEThl U OLICHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAUCHUA q)HSquCKOﬁ BCINMYHHBI

1.8

paciio3HaBaTb HpO6J’IeMH, KOTOPBIC MOXHO pPCIIMTb IIpH IIOMOIIU
(1)I/ISI/II-ICCKI/IX MCTOAOB, MCIIOJIb3Yysl ONNMCAHUC HCCIICAOBAHHA, BBIACIIATH
MMPOBEPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATHL IIPABUIIBHOCTL IIOPAAKA
MMPOBCACHUA HCCIICAOBAHWA, JCJIIaTb BBIBOABI, HWHTCPIPECTUPOBATH

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

1.9

MPOBOJMTH OIBITHl 110 HAOJIOJCHUI0 (U3NICCKUX SBICHUA WIN
(bU3HYECKUX CBOWCTB TEN: CAMOCTOSITEIBHO COOMpAaTh YCTAHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHUsA, ONUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOABI

1.10

OPOBOJIUTH MPH HEOOXOAMMOCTH CEpUI0 MPSIMBIX H3MEPEeHUuH,
ompenensisi cpeaHee 3HAYeHHEe Hu3MepseMol BeauduHbl (PoKycHOe
paccTosiHue coOuparomeil JTUH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MepeHUs (U3MEPUTENBHOTO Ipubopa)

1.11

IPOBOJUTH HCCIEIOBAaHUE 3aBHUCUMOCTEH (DM3NYECKUX BEIMYUH C
MCIOJIb30BaHUEM TMPSAMBIX HW3MEpPEHUM: MIaHUPOBATh HCCIETOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pe3yJabTaThl

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




rpaduKoB, IeaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIETOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3UYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATh H3MEPEHUs, CIEAys IPEIIOKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M AHAJIM3UPOBATH IIOJy4YCHHBIC

PE3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

coOmonaTh MpaBWja TEXHUKUM Oe3omacHOCTH TmpH  pabore ¢

1abopaTOPHBIM 000PYI0BAHUEM

1.14

pa3nnyaTth OCHOBHBIE MPHU3HAKH M3YYEHHBIX (PU3MUECKUX MOJEINeil:
MaTepHabHasi TOYKa, a0COIOTHO TBEPIOE TEJIO0, TOUEUHBIH UCTOYHHUK
CBETa, Jy4, TOHKAas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas

MOJCJIb aTOMHOI'O sAJIpa

1.15

XapaKTepu30BaTh MNPUHIMIBI JIEHCTBUA HW3YyYEHHBIX NPUOOPOB MU
TEXHUYECKUX YCTPOWCTB C OINOPOM HAa HMX OIMUCAHUSA, HCIOJIB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHHMA U HEOOXOIUMBbIe

¢uznyecKkne 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BaTh CXE€Mbl M CXEMAaTUYHbIE PUCYHKHM HU3YYCHHBIX
TEXHUYECKHUX YCTPOMCTB, WU3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IpPHU PEIIEHUH Y4eOHO-IIPAKTUYECKHX
3a7a4, ONTUYECKHE CXEMBI ISl MOCTPOSHHSI N300paKEHHIA B IJIOCKOM

3epKaie ¥ coOuparomiei JIMH3e

1.17

OPUBOANUTH TpHUMEPHl (HAXOAUTh MH(QOpMAIMIO O MpHUMEpax)
MPAKTUYECKOT0 UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOU
KHU3HM JUid  oOecriedeHHss O€30HacHOCTH Tpu  OoOpallleHHuH ¢
npuOopaMu U TEXHUYECKUMH yCTPONCTBAMHU, COXPAHEHMSI 3J0POBBS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IOBCACHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MHPOPMAINH (PU3HUUECKOTO COACpPKAHUSI B CETU
WuTepHer, caMocTosTeNnsHO (OpMYIMpys MOMCKOBBIM  3armpoc,
HaXOJUTh IYTH  ONpPENENCHUs  JTIOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpPMAllMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTIOJIHUTENbHBIX

HUCTOYHUKOB

1.19

UCMOJb30BaTh TPU  BBINOJHEHHMM YYEOHBIX 3aJaHMA HAy4YHO-
NOMYJSIPHYIO JINTEPAaTypy (PU3MYECKOro CoJep)KaHUs, CIpPaBOYHBIE
MaTepuainbl, pecypchl ceTh VHTepHeT; BnaneTe npUEMaMu

KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus MHPOPMAIMU U3 OJHOU




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBbIE IMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM M3 HECKOJIbKUX HWCTOYHHUKOB (PU3UUIECKOTO
coJiepkKaHus, MyOJIMYHO NPEACTABISTh PE3yJIbTaThl MPOEKTHOW HIIN
UCCIICIOBATENIbCKOW  JEATENBHOCTH,  NPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3yYCHHBIHN MOHATUHHBIN anmapar u3y4aeMoro pasjena
(GU3MKKN W CONMPOBOXKIATH BBICTYIUICHHWE MpPE3CHTAe ¢ y4E€ToM

0COOCHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUH y4EOHBIX NMPOEKTOB M UCCIECIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpeneniaTh 00f3aHHOCTU B IPYIIE B COOTBETCTBUM C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAUTh 3a BBIOJIHEHUEM IUIAHA
JEHUCTBUM M KOPPEKTUPOBAaTb  €ro, aJcKBAaTHO  OLICHMBATb
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYMIbl, BBICTPaUBaTh
KOMMYHHMKaTUBHOE  B3aMMOJCKHCTBHE,  IPOSABIAA  TIOTOBHOCTB

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Koxa
pasjgena

Koxa
3JIEMEHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHUPA

11

®uszuka — Hayka O Ipupoje. SBieHus npUpOABL.
Ou3nyecKkue  SBICHUA: MEXAHWYECKHE, TEIUIOBbIE,

QJICKTPHUYICCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuyuHBL. V3Mepenune  (uzmueckux
BenuunH.  @usnueckue  mnpubopel.  [lorpemHocTsb

u3MepeHuil. MexayHapoaHas CUCTeMa eIUHUIL

1.3

EcrecTBeHHOHayuyHBI METOJ| MO3HaHUA: HaOJIIOAECHUE,
IIOCTAaHOBKA HAy4YHOI'O0 BOIIPOCA, BBIIBWKEHUE THIIOTES,
OKCHEPUMEHT TI0 TMPOBEPKE THIIOTE3, OOBSICHEHHE

Ha6n}onaeMor0 SABJICHUA

14

Onucanne pU3NYECKUX SBJICHUN C TTIOMOIIBIO MOIEICH

1.5

[IpakTuueckue padbOTHI:
N3mepenune paccTosHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Omnpenenenne pa3smMepoB MaJIbIX TEIN.
N3mepenue teMriepaTypsl U MOMOILIHU KUJKOCTHOTO

TCPMOMETPA U JaTYUKaA TEMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHNM A O CTPOEHNUN BEIIECTBA

2.1

CTpOGHI/IC BCIICCTBA: AaTOMbl MW  MOJICKYJIBI, HX
PasMEphI. OHLITBI, AOKa3bIBAOMIUEC AUCKPETHOC CTPOCHUC

BCIICCTBA

2.2

JIBrxkenue yactuil BemectBa. CBsSI3b  CKOPOCTH
JIBW)KEHUS  YacTUILl C  TeMmmnepaTrypoud. bpoyHoBckoe

nBkeHue, Iuddysus

2.3

BzauMmogeiicTBue yacTuIl BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAHHUC




ArperaTHHe COCTOSAHUA BCILICCTBA: CTPOCHUC TI'a30B,

KUAKOcTed M TBEPABIX  (KPUCTAIMYECKHUX)  TeEIl.

24 B3auMoCBsI3p MeXIy CBOMCTBaMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSX M WX AaTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[IpakTuueckue padbOTHI:
OneHka Jguamerpa aroMa METOJIOM psioB  (C
ucrnoiib3oBanueM ¢otorpaduii).

2.6 OnbITel IO HAOJIOJACHHUIO TEIUIOBOTO PACHIUPECHHS

ra3oB.
OnBITH 110 O6H3.py>K€HI/IIO I[CﬁCTBPIH CHII

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE "
' HEPAaBHOMEPHOE JIBUKCHHE
3.9 Cxopoctb. Cpenssisi CKOpPOCTb IPU HEPABHOMEPHOM
' JNBHKEHUU. Pacuér nmyTu 1 BpeMEeHM JIBUKECHUS
SIBnenune mHepuuu. 3akoH MHepuuu. B3aumopeiicTBue
3.3 TeJl KaKk IPUYMHA U3MEHEHUS CKOPOCTU ABUXKCHUSA TEIL
Macca kak Mepa MUHEPTHOCTH Teja
34 IInotHocts  BemectBa.  CBSA3p  IUIOTHOCTH €
' KOJMYECTBOM MOJIEKYJI B €IMHMIIE 00BEMA BEIlleCTBA
3.5 Cuna xak XapakTepUCTHKa B3aUMOJIEHCTBUS TEI
36 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibl ¢
' IIOMOIIBIO JUHAMOMETPA
37 SBnenue TATOoTEHUS U cuia TshKecTH. Cuila TSKECTH
' Ha Jpyrux miaHerax. Bec tema. HeBecomocTs
38 Cuna tpenusa. TpeHHe CKOIBXEHUS U TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 Ciio)keHHe CWJI, HAlpaBJICHHBIX MO OJHOW MPSMOM.
' PaBHozelcTBYIOIAs CHUIT
3.10 [IpakTuueckue padbOTHI:




OnpeneneHue CKOPOCTH PABHOMEPHOIO  JIBHIKEHUS
(mapwka B KHJAKOCTH, MOJEITU  DJICKTPHUECKOTO
aBToMoOmWIs u Tak janee). OmpezneneHue cpenHen
CKOPOCTH CKOJIbXEHHS Opycka WM IIapuka 110
HakKJIOHHOM  IuIocKocTH. OmnpeneneHue  IMIOTHOCTU
TBEPIOTO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBUCHMOCTBh pacTsDKeHUs (aedopManuu) MpyKHUHBI OT
MPWIOKEHHON  cuibl.  OTBITBL, JAEMOHCTPUPYIOIINE
3aBUCHUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tena U

XapakTepa COMPHKACAIOLINXCS TOBEPXHOCTEH

@u3nuecKUe SIBJICHUS B IPUPOAE: IPUMEPHI ABWKEHUS C
3.11 Pa3IMYHBIMU CKOPOCTSIMU B KMBOW M HEXHUBOW IPUPOJIE,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

3.12 TexHuuyeckue ycTponcTBa: AMHAMOMETP, OIIIHUITHUKI

JIABJIEHME TBEPIBIX TEJ, )KUIKOCTEI 1 TA30B

41 Hasnenne TtBEpHOro Tena. CrocoObl YMEHBUICHHS H
yBEJIUYEHUS J1aBICHUS

4 JlaBnenue raza. 3aBUCUMOCTb JaBJICHUS raza oT 00bEMa,
TEMIIepPaTyphI

43 Hepez[aqa JaBJICHUA TBépI[BIMI/I TCI1aMHU, ) XUAKOCTAMHU U

razamu. 3axoH Ilackains. IITHeBMaTHUeCKHE MAIIMHEL

3aBUCHUMOCTh  JABJICHUS JKUAKOCTU OT TIYOHHBI.
4.4 IMaapocraTuyeckuii mapagoke. CooOIaronuecs: CoCy/bl.

FI/I,Z[paBHI/IquKI/IC MCXaHU3MBbI

ATtMmocdepa 3emin u atMmocepHoe naBneHue. [Ipuannsl
45 CYIIECTBOBaHMS BO3AYHIHOM 0060104k 3emau. OmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JTABICHUS OT

BBICOTBI HAl YPOBHEM MOP

46 N3mepenue armocdepHoro npaeneHus. [lpuGopsl mns
M3MEPEHUS aTMOC(PEPHOTO JTaBIICHUS

JelictBue XUAKOCTH M Ta3a Ha NOTPYKEHHOE B HUX
4.7 Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKoH

Apxumena

4.8 [lnaBanue ten. Bo3gyxormnnaBanue




4.9

[IpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAEC OT
o0béMa MOTrpyKEHHOH B JKHUIKOCTh YacTH TeJja.
Omnpenenenne BHITAIKUBAIOLIEH CHIIbI, IEWCTBYIOLIEH Ha
TENO, MNOrpyk€HHOe B  KuAkocTb.  IIposepka
HE3aBUCUMOCTH BBITAJKUBAIOUIEH CHUJIbI, JEHUCTBYIOIIECH
Ha TeJIO B OKUAKOCTH, OT Macchl Tena. OmbIThI,
JEMOHCTPUPYIOLIUE  3aBUCUMOCTb  BBITAJIKHUBAOLICH
CHJIBI, EHCTBYIOLIEH Ha TEJIO B JKUAKOCTH, OT 00BEMA
MOTPYKEHHOM B JKUJKOCTb YaCTU TeJIa U OT IUIOTHOCTH
xuakoctu.  KoHcTpywpoBaHue — apeoMmerpa  WIH
KOHCTPYMpPOBAaHHE  JIOAKM W  ompeneineHue  eé

FPYSOHO,Z[’béMHOCTI/I

4.10

Ousnyeckue  SBIEHUS B TNPUPOJE:  BIUSHUE
atMoc(epHOro  JaBIICHUS HA JKHBOW  OPraHU3M,

IJIaBaHUE PBIO
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TexHuueckue ycTpoiCTBa: COOOMIAIOIIUECS COCYIBI,
YCTPOMCTBO BOJONPOBOJA, T'MIPABIMYECKUN Mpecc,
MaHOMeTp, OapomeTp, BBICOTOMEp, HMOPIIHEBOW HAcoOC,

apeomeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckas pabota
5.2 MexaHnueckas MOIIHOCTb
53 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' TUIOCKOCTH. [IpaBmito paBHOBECHsI ppryara
5.4 [IpumeHeHMe npaBuiIa paBHOBECHS pblyara K OJIOKy
«3omoroe  mpaBuso»  MexaHuku.  Koadpduuument
5.5 MOJIE3HOTO necTBus MEXaHU3MOB. ITpocteie
MEXaHU3MBI B OBITY M TEXHUKE
5.6 [ToreHmanpHast SHEPTUM TeNA, MOJIHITOTO Hall 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [MomHast MexaHWUYECKass PHEPTUs. 3aKOH W3MEHEHHS H
' COXpaHEHMs MEXaHUYECKOM SHeprun
5.9 [IpakTuyeckue pabOTHI:




Onpenenenne  paboTbl  CUJIBI  TPEHUS  TpU
PaBHOMCPHOM JBHUXCHHNU TCJla 10 I‘OpI/ISOHTaHBHOf/’I
noBepxHOCTU. VccnenoBanue yciaoBHil paBHOBECHSI phlyara.
N3smepenne KIIJ[ HakiioHHOM 1mockocTu. M3ydueHue 3akoHa

COXpaHCHUA MEXaHUYEeCKOMH OHEpPIrun

dusndyeckue SABJICHUS B opupoac: pblHaru B TEIC

5.10
YeJloBeKa
TexHuueckue YCTpOMCTBa: pbluar, MOJABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHU3MBbI B OBITY
8 KIIACC
Kox Kox
IIpoBepsiemble 371eMEHTHI COAePKAHUSA
pasnea 3J1eMeHTAa
TEIJIOBBIE ABJIEHU A
OCHOBHBIE  IOJIOKEHHUSI ~ MOJIEKYJISIPHO-KHHETHYECKON
6.1 TEOpUU CTPOEHMs BellecTBa. Macca U pa3Mmepbl
. MosieKyld.  OmbITbl, MNOATBEP)KIAIOIIME  OCHOBHBIE
I0JIO’KEHUSI MOJIEKYIISIPHOKHHETUYECKON TEOPUH
Mogenu  TBEPAOro, JKUAKOIO M razoo0pa3zHOro
6.2 cocTossHUM BemecTBa. Kpucrammuueckue u amop¢HbIe
Tena
OObsiCHEHUE CBOICTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
0 6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKHHETHYECKON
TEOpUn
6.4 CMaunBaHuE U KallWJIJISIPHBIE SIBICHUS
6.5 TemoBoe pacilIupeHue u cxaTue
66 Temneparypa. CBs3p TeMmIepaTypbl CO CKOPOCTBIO
. TEIUIOBOTO JIBH)KEHUS YaCTHULL
6.7 Buytpennss sueprus. CrnocoObl H3MEHEHUS! BHYTPEHHEN
. SHEpruu: Terionepeaya U copepiieHue padoThl
6.8 Bunel temonepenayu: TEMJIONPOBOIHOCTb, KOHBEKLIUS,




U3Iy4yeHue

KommuectBo TCIIJIOTHI. y,Z[CJ'II)HaH TEMIOEMKOCTh

6.9
BEIIECTBA
TemiooOMeH M TEIUIOBOE pPaBHOBECHE. Y paBHEHUE
6.10
TEIJIOBOro OajlaHca
6.11 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
' VaenbHas TemioTa IjaBIIeHUS
[TapooOpa3zoBanne ®  KoHAeHcamus.  Mcmapenue.
5.12 Kunenune. VYaenbHas  Temiora mnapooOpa3oBaHUS.
' 3aBUCHMOCTh TEMIIEPATYPbl KUTICHUS OT aTMOC(EepHOTro
JTaBIICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus ToIMBa. Y IeJabHas TEII0Ta CrOpaHus
[Ipunnuner  paboTel  TernoBeiX — asuratenei  KIT
6.15 TEIUIOBOr0 JBHUraTelis. TeIIoBble ABUTaTEIM W 3alllHTa
OKpY>Karolleu cpeibl
3aK0H COXpaHEHUs U MPEBPAIICHHS YHEPTUU B TETUIOBBIX
6.16
npoueccax
[IpakTuueckue padbOTHI:
OneITel 1O OOHapy)XeHHI0  JIeHCTBUS CHII
MOJIEKYJISIPHOTO MTPUTSKEHUS.
OnpITHl MO BBIPAILMBAHUIO KPUCTAJIOB MOBAapEHHOMN
COJIM WJIM caxapa.
OneITel 1O HAOMIOEHUIO TEIMJIOBOTO PACHIUPEHUS
617 ra3oB, )KMJKOCTEU U TBEPIBIX TEI.

Ornpezenenne naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.

OmnbITHI, MEMOHCTPUPYIOIINE 3aBUCHMOCTD JIaBIICHHS
BO3/yXa OT €ro 00b&Ma U HarpeBaHUs WIN OXJIAXKICHHS.

[IpoBepka rumoTessl JTMHEHHOW 3aBUCUMOCTH JUTMHBI
CTOJOMKA JKUAKOCTH B TEPMOMETPHUECKOH TpyOKke OT
TEMIIepPaTypHhI.

HabmtoneHne n3MeHeHust BHyTpEHHEH SHEpTruu Tena B




pe3yibTare Terionepeaayn U paboThl BHEIIHUX CHUIL.

Hccnenosanue SIBJICHUS TeI000MeHa pu
CMEILIMBAHUH XOJOJHOW U rOpPSYEN BOJIBI.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJyYEHHOTO
BOJIOM IpHU TEmI000MEHEe ¢ HarpeTbiM METaTIMYeCKUM
LUJIUHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLECTBA.

HccenenoBanue npouecca UCIIapeHus.

OmnpeneneHne OTHOCUTEIIBHOM BIAXXKHOCTH BO3yXa.

OmnpeneneHue yaeabHON TEIIOTH TUTABJICHHUS JIbJIA.

dusnueckue SBICHWS B TPUPOJC: TOBEPXHOCTHOE
HaTsOKCHUEC W KallWJUIAPHBIC ABJICHUA B IIPUPOAC,
6.18 KpUCTAJUIBI B npupojie, nznydenue CoJiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE Opu3bl; 00pa30BaHUE POCHI, TYMaHa,

HHCA, CHCTra.

TexHuueckue  yCTpOWMCTBA:  KaNWJUIAPBI, MPUMEPHI
WCIIOJIb30BAHUS KPUCTAIIOB, YKHJIKOCTHBIA TEPMOMETP,
6.19 JaTYNK TEMIEepPaTypbl, TEPMOC, CHUCTEMa OTOIUICHHS
JIOMOB, THTPOMETPBI, TICHXPOMETp, IMapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CTOPAHUS.

OJIEKTPUYECKHE 1 MAT'HUTHBIE ABJIEHW A

7.1 Dnektpuzanus Ten. [[Ba posa dIeKTpUIECKUX 3apsi0B

B3aumopneiictBue 3apsokeHHBIX Ten. 3akoH  Kynona
7.2 (3aBHCHMOCTB CHJIbI B3aUMOJICHCTBUS 3apsKEHHBIX TE OT

BCJIMYHHBI 3apsa0B U PACCTOAHUA MCIKAY TeJ'IaMI/I)

Onexrpuueckoe nose. Hanpsyk€HHOCTh JEKTPUUYECKOTO
7.3 nosid. IIpyHIMn cynepnosuuuy 3JIEKTPUYECKUX IOJIEH

(Ha KaYECTBEHHOM YpPOBHE)

Hocurenn osnextpuyeckux 3apsaoB. OIJIEMEHTAPHBIN
7.4 anekTpudeckuil 3apsa. Crpoenue aroma. [IpoBogHUKN U

AUDJICKTPUKU

7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia




DJIEKTPUYECKUH  TOK.  YCIOBUS  CYIIECTBOBAHUSA

7.6

3JEKTPUYECKOTO TOKA. ICTOUHHUKYN OCTOSHHOIO TOKA

JenicTBus 3JIEKTPUYECKOTO TOKa (TemoBoe,
1.7 XUMHUYECKOE, MAarHUTHOE). OJEKTPUYECKUH TOK B

XKHUJKOCTSX U razax

Onektpuyeckas uenb. Cuia Toka. DIJIEKTPUUYECKOE
7.8

HaIpshKEHUe

ConportuieHue MPOBOJIHUKA. VneapHOE
7.9

COTPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma a1 ydacTka 1enu

[lTocnenoBarenpHOE W MapajuIeIbHOE  COCAMHEHUE
7.11

MIPOBOTHUKOB

PaGora M MOUIHOCTH 3IEKTPUYECKOTO TOKAa. 3aKOH
7.12

Jxoyinsa — Jlenna

DNeKTpUYecKue HEeNu U MOTPEOUTENH DIEKTPUUECKOM
7.13

sHepruu B ObITy. KopoTKkoe 3aMbIkanue

[TocrossaHble MarHuThl. B3aumoaeicTBUE MOCTOSTHHBIX
7.14

MarHuTOB

MarnutHoe monie. MarHuTHOoe ToJie 3eMJIM U €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneiT Dpcrena. MarHuTHOE MOJE PIEKTPUYECKOTO TOKA.
7.16

[IpuMeHeHne PJEKTPOMArHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO TOJII HAa MPOBOAHUK C TOKOM.

DNeKTpOABUTATENIb TOCTOSSHHOTO TOKa. Mcmonab3oBaHue
7.17

3JEKTPOJIBUTaTeNell B TEXHUYECKUX YCTPOMCTBaX M Ha

TpaHCIopTe

Onbitel  @apanes.  SIBaeHue  3JIEKTPOMArHUTHOM
7.18

nHaykuuu. [Ipasuno Jlenna

DIeKTpOTeHEPaTOP. Crioco0mI MOTyYeHUS
7.19 JNEKTPUYECKOM ~ DHEPrMHM.  OJIEKTPOCTAaHLMM  Ha

BO30OHOBIISIEMBIX UICTOYHHKAX YHEPTUU
7.20 [IpakTuyeckue pabOTHI:




OMnbITH 10 HAOJIOJACHHUIO AJICKTPHU3AIUN TET WHIYKIIUEH
Y TIPY CONTPUKOCHOBEHUH.

HccnenoBanue nAeMCTBUS DJIEKTPUYECKOTO IO  HaA
MPOBOJIHUKYU U JAUDJICKTPUKHU.

COopka ® mIpoBepKa pabOTHl AJICKTPUUYCCKON IIETH
ITOCTOSTHHOT'O TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HAMPSKEHUSI.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYILETO Yepes3
pE3UCTOp, OT COMPOTUBJICHUSI PE3UCTOPA U HAIPSIKCHUS
Ha PE3UCTOpE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBHCHMOCTD
3JIEKTPUYECKOTO0 CONMPOTUBIICHUS IPOBOJAHUKA OT €ro
JUTUHBI, TUIOIIA/IA MOMEPEYHOr0 CEYEHUS U MaTepuaa.
[IpoBepka mpaBuiia CIOXKEHHS HAMpPSOKEHUH  TIPU
MOCJIEIOBATEILHOM ~ COCIMHEHHH JIByX PE3UCTOPOB.
[IpoBepka mpaBuiia Jyisi CUJIbI TOKA IPU HapajuieIbHOM
COCMMHEHUH  pe3uctopoB.  OmpeneneHue  pabOThI
JJEKTPUYECKOTO TOKA, MAYLIETO 4Yepe3 Ppe3UucTop.
OmpezenieHne  MOIIMHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIJIETIIEMON Ha pe3ucTtope. MccneqoBanre 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HAIpsKEHUS
Ha Hel. Onpenenenne KIIJ[ narpesarens. Mccnenosanue
MarduTHOTO B3aMMOJCHCTBHS IIOCTOSHHEIX MAarHHUTOB.
N3yuenrne MarHuTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB MPHU
ux oObeIMHEHWHM U pasaeneHud. HccnenoBaHue
JEUCTBHUSI JIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJKY.
OnpITEl,  JEMOHCTPHUPYIOIINE  3aBUCUMOCTH  CHJIBI
B3aUMOJICHCTBHUS KATYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa M HampaBlieHUs ToKa B Karymke. M3ydyenue
JEUCTBUSI MAarHUTHOTO MOJsi HA TMPOBOJAHHK C TOKOM.
KoncrpynpoBanue n U3y4YeHue paboThI

3IIEKTPOJIBUTATETS. N3mepenne KII/




3JIEKTPOJIBUTATEIILHOMN YCTaHOBKH. OnbIThI o
WCCIIEIOBAHUIO SIBIICHUS JIEKTPOMAarHUTHONW MHIYKIUH:
HCCICAOBAHUC W3MECHCHHMIH 3HAUCHUS U HaITpaBJICHUA

WHAYKIMOHHOI'O TOKa

Odusnyeckue SBICHUS B MPUPOJIC: DIICKTPUUCCKUE
SBIICHUSI B  aTMocdepe, OJICKTPUYECTBO  KHBBIX
7.21 OpraHW3MOB, MarHUTHOE ToJIe 3eMJid, Aper( MOFOCOB,
POJIb MAarHUTHOTO TIOJIS ISl )KM3HHU Ha 3eMIie, TOJIIpHOe

CHUAHUC

TexHudeckue YCTpPOWCTBA: 3JIEKTPOCKOIN, aMIIEpMETP,
BOJIETMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON dHEPruwy,

QJICKTPOOCBCTHUTCIILHLIC HpI/I60pr, HarpeBaTCIbHbLIC

r.2 ANEKTPONPUOOpPHI (mpumepsl), JJIEKTPUYECKUE
MPEAOXPAHUTENH, DJIEKTPOMArHUT, AJIEKTPOJIBUTATEIh
MTOCTOSIHHOTO TOKa, FTeéHepaTop MOCTOSHHOTO TOKa
9 KJIACC
Kon
Kog snemenTta [IpoBepsiembie 2I€EMEHTHI COAEPKAHMS
pasnena
MEXAHWYECKUE SABJIEHW A
8.1 Mexanuueckoe JABWXKEHUE. MarepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTEIFHOCTh MEXAHUYECKOTO IBIKEHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE
HepasHomepHoe MIPSAMOJIMHEMHOE JIBUKCHUE.
8 8.4 CpenHsis UM MIHOBEHHass  CKOpPOCTb  Tejla  IpH
HEPaBHOMEPHOM JIBI>KCHUHT
85 VYckopenue. PaBHOyCKOpEHHOE MIPSMOJIMHENHOE
' JIBHKCHHUE
8.6 CBo0OoaHoe nanenue. OnbITel [anunes
8.7 PaBHOMepHOE nBUXKEHUE 1O OKpYykHOCTU. [lepuoa u
' yacToTa oOpamieHus. JIMHEWHass W yrjioBas CKOPOCTH.




LleHTpOCTpEMUTENLHOE YCKOPEHUE

8.8 [TepBerit 3akoH HeroToHa
8.9 Bropoii 3akon HetoTona
8.10 Tperwnii 3akon HeroToHa
8.11 [IpuHIUIT CYyTIEPITO3UITUN CHIT
8.12 Cuita ynpyroctu. 3akoH ['yka
313 Cuna TpeHHs: cuja TPEHHs] CKOJBXKEHHUS, CHUJia
' TPEHUS TIOKOS, IPYTUe BUJIBI TPEHUS
814 Cuna TsKECTH M 3aKOH BCEMHUPHOTO TITOTEHUSI.
' YckopeHnue cBOOOAHOTO MaJACHUS
815 JBuxenne  miaHer  Bokpyr  Connuma.  IlepBas
' KocMudeckasi ckopocTb. HeBecoMocTh U mieperpys3ku
516 PaBHoBecue  marepuanbHOW  TOYKU.  AOCONIOTHO
' TBEPIOE TEIIO
8.17 PaBHOBecue TBEPAOro Teina € 3aKPEIUVIEHHONW OCHIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TspkecTn
8.18 Nwmnynee Tena. 3Menenue ummynbca. IMIynsc cHItbl
8.19 3aK0H COXpaHEHUS UMITYJIbCA
8.20 PeakTuBHOE NBUKEHWE
8.21 Mexanunueckast paboTa U MOITHOCTb
892 PaGora cun TsDKecTH, yHNpyroct, TpeHus. CBs3b
' SHEPTUU U paboThI
893 [lorennumaneHast »Heprus Tena, MOJHATOrO  HaJ
' MMOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHumanpHas 3HEPTUs CKATON NPY>KUHbI
Kunernueckas sHeprusi. Teopema 0 KHHETHYECKOMH
8.25
SHEPTUn
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[IpakTuueckue padbOTHI:
Omnpenenenue cpeaHel CKOPOCTH CKOJBXKEHHS Opycka
8.27 WU JBVDOKEHUS IapuKa 10 HAKJIOHHOW TUIOCKOCTH.

OHpe)ICJICHI/IC YCKOpPCHUA TCJIa NMPHU PAaBHOYCKOPCHHOM

JABUMXXCHUHU I10 HaAKJIOHHOH IIOCKOCTH.




HccnenoBanne 3aBUCUMOCTH MYTH OT BpPEMEHH IIpU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauyaJIbHOM CKOPOCTH.
[IpoBepka TruUIOTE3bl: €CIM TNPU PABHOYCKOPEHHOM
JBIDKEHUHM 0e3 HavyaJbHOW CKOPOCTH MYTH OTHOCSTCS
KaKk psa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIKE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJIbKEHUS
OT Ccuibl HOpMajbHOro JjaBieHus. OmnpeneneHue
koaddunrenta TpeHus ckoubxkeHus. OmnpeneneHue
KECTKOCTH TpYXKuHBL. OmnpeneneHue padOThl CHIIBI
TPeHHs] TpPU PABHOMEPHOM JBHKEHMHM TejJa 110
TOPU3OHTAILHOW TOBepXHOCTH. OmnpeneneHne padoThI
CWJIBI  YOPYrocTH  MpH  moabéMe  rpy3a ¢
HCIIOJIb30BAHUEM  HEMOJBMKHOTO U IOABHXKHOIO

OJIOKOB

dusznueckue SBICHUS B IpUupoAc: NPUIIUBBI U OTJIMBEI,

8.28 nBukeHue 1iaHeT COJHEYHOM CHCTEMbI, pPEaKTHBHOE
JIBMDKEHUE KUBBIX OPraHU3MOB
8.99 TexHudyeckue  yCTpOMCTBA:  CHMAOMETP, JAATYUKHU

TIOJIOKCHMUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU

. KoJIe0aHM: TIeprO/I, YacTOTa, aMILJIUTY1a
9.2 Maremarnueckuit u NPYKWHHBIN MasITHUKHU.
' [IpeBpartieHre sHEPrun Npu KoJaedaTeIbHOM JBHKEHUH
0.3 3aryxatomue kojeOaHus. BbIHyXIeHHbIE KoieOaHMs.
' Pesonanc
Mexanuudeckue BoHbI. CBOICTBa MEXaHHMUECKUX BOJIH.
9.4 [IpononbHble M monepeuHble BOJHBL. J[JIMHA BOJHBI U
' CKOPOCTb €€ pacIpocTpaHeHHs. MeXxaHn4ecKue BOJIHBI
B TBEP/IOM Telle, CeCMUYECKHE BOJIHBI
9.5 3ByK. I'poMKOCTB U BbICOTA 3ByKa. OTpakeHue 3ByKa
9.6 Wnudpa3Byk u yabTpa3zByk
97 [IpakTuueckue padbOTHI:

OHpe,Z[eJICHI/IC YaCTOThI n nepuoaa KOJIeOaHMH




MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenne 4YacToThl M NepHoja  KoJjeOaHHiA
HPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCHMOCTH —TepHoJa  KojeOaHui
MOJIBEIIEHHOT0 K HHUTU TIpy3a OT JJUHBl HHUTH.
HccnenoBanne 3aBUCHMOCTH  TEpHOAA  KoJeOaHMIA
IPY)KUHHOTO MasATHUKAa OT Macchl rpysa. IlpoBepka
HE3aBUCHUMOCTH nepuosa Kosie0aHui rpys3a,
MIOJIBEIIEHHOIO0 K HHUTH, OT MAacchl Ipy3a M *KECTKOCTH

npyXuHsl. I3mepenue yckopeHust cBOOOIHOTO MaieHUs

dusnueckue SBICHUS B Iprupoac: BOCIIPUATHC 3BYKOB

9.8 J)KUBOTHBIMH, 3EMJICTPSICEHUE, CEUCMUYECKHE BOJIHBI,
LIYHaMH, 3XO0
9.9 TexHuueckue yCTpPOWCTBA: 3XO0JIOT, MCIOJIb30BAHUE

yIBTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

9HCKTpOMaFHI/ITHOG I10JIC. :‘)HGKTpOMaFHHTHHe BOJIHBI.

104 CBoiicTBa HIIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 37E€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMaruutHas npupoaa ceera. CKOpOCTb CBeTa.
' BonHoBEBIE CBOlCTBA CBETa
10 [IpakTuyeckue paboOTHI:
10.4 N3yueHne CBOMCTB  JJIEKTPOMAarHUTHBIX BOJH  C
MIOMOIIIBbI0 MOOMIIBHOTO TenleoHa
Ousnueckue SBICHUS B MPHPOJE: OHOJIOTHYECKOE
10.5 JeicTBre BHJMMOTO, yIBTPaduOIETOBOTO U
PEHTI€HOBCKOI'O U3JIy4eHUI
106 Texauueckue YCTpOMCTBA: UCIIOJIb30BaHUE
. 3JIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM CBA3H
CBETOBBIE ABJIEHU A
111 JIyueBas monens ceera. Mcrounuku cseta
11 11.2 [IpsimonuHEtHOE pacpocTpaHEHHUE CBETa
113 OTtpaxenue ceta. [1nockoe 3epkano. 3akOH OTpaKEHHS
. cBeTa




[Ipenomnenue cBera. 3aKOH MPEIOMIICHHS CBETa.

4 [TomHOE BHYTpEHHEE OTPAKEHUE CBETA
11.5 JIunza. Xop jyyen B IMH3e
116 OnTuueckast cucrema (oroamnmnapaTa, MHKPOCKONa U
' TEJIECKOTIIA
117 I'maz xak onrtudeckass cucrema. binm3opykocTs u
' JaTbHO30PKOCTh
118 Paznoxenue Oenoro ceera B criektp. OnbiTel HptoTOHA.
' CrnosxeHue cieKTpajabHBIX 1[BeTOB. Jlucnepcus cBeTa
[IpakTuueckue padOTHI:
HccnenoBanme  3aBUCHUMOCTH  yrila — OTpaKeHUs
CBETOBOTO JIy4a OT yIJIa MaJICHusI.
N3ydyeHne xapakTepuCTUK U300paKeHUs MpeaMeTa B
TUTIOCKOM 3€pKajie.
HccnenoBanne 3aBUCUMOCTH  yIyila MPeOMIICHUS
CBETOBOTO Jiy4a OT yIJla TaJeHHsl Ha TPaHHIE «BO3IYX —
11.9 CTEKJIO».
[Tosrydaenne n300paxkeHuid ¢ TOMOIIBIO COOMpPArOIIEH
JTUH3BI.
Ompenenenne POKYCHOTO PaCCTOSIHUSI U ONITHYECKOU
CHJIBI COOMpAIOIIEH TNH3HI.
OMBITH IO PA3TIOKEHHUIO OEIOTO CBETA B CHIEKTP.
OnBITHl 1O BOCHPHUSTHIO IIBETa MPEIMETOB IMPHU HX
HAOJIIOICHUH Yepe3 I[BETOBBIC (PUITBTPHI
dusnyeckue sABICHUS B mpupoje: 3arMenus CoiHIa U
11.10 JIyHbl, 1BeTa Tell, ONTHYECKUE SIBICHUS B aTMocdepe
(uBeT HEOa, pedpakius, paxyra, MUPax)
111 Texuuueckue yCTpoOiicTBa: OUKH, MIEPUCKOIL,
' (dboToanmapar, ONTHIECKHUE CBETOBO/IbI
KBAHTOBEBGIE SABJIEHUA
191 OnwiTel Pe3epdopaa u mnaHeTapHass MoOJENbh aroMma.
12 ' Mogens atoma bopa
122 Hcnyckanue W TOTJIONICHHE CBETa aTroMoM. KBaHTHI.

JInnelyaTele CIIEKTPHI




12.3

PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs

Crtpoenue aromHoro sjapa. HykioHHas wMozens

124 aTOMHOTO siapa. M30Tonsl
125 PagnoaxktuBHble npespamenus. Ilepuon momypacmana
' aTOMHBIX SJEP
126 SnepHele peakuny. 3aKOHBI COXPAHEHUS 3apsAIOBOrO H
' MaccoOBOI'0 YUCEI
12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunrtesa u nenenus snep. Mcrounuku sHeprun
' CounHua u 3B€31
129 Snepnas oHeprertuka. JlelicTBME  paAMOAKTHBHBIX
' M3JIy4E€HUN Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGmtoneHne CIUIOIIHBIX M JIMHEHYAThIX CHEKTPOB
12.10 U3JIy4EeHUsl.
HccnenoBanue TPEeKOB: M3MEPEHUE DHEPIMM YaCTHIIBI
10 TOPMO3HOMY TyTH (110 (hoTOTpadusim).
W3mepenue paanoakTUBHOTO (poHa
@usnyeckue SBJICHUS B IIPUPOJE: €CTECTBEHHBIN
PaavoOaKTUBHBIN ¢oH, KOCMHUYECKHE JIy4H,
12.11 paJlOaKTUBHOE M3JIyY€HUE TMPUPOJHBIX MHUHEPAJIOB,
JEICTBUE pAJUOAKTUBHBIX W3JIIy4YEHHH Ha OpraHUu3M
YyeJioBeKa
1212 Texauueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'ILHHﬁ AO03UMETP, KaMEpa Bunscona




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

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[Tonnmanne ponu  (QU3MKK B HAYYHOM  KapTHMHE  MHpa;
c(OpMHUPOBAHHOCTb 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOH CBSI3U
U TI03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremMoodOpasywomeil poau GU3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHMKM M TEXHOJOrud, 00 HBOJIOLUU
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEIOCTHOH €CTECTBEHHOHAyYHOU
KapTHHE MHUpa, O BKIAJE POCCHICKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOT Ui

3HaHus O BHMJAX MaTepuu (BEIIECTBO M IOJE), O JIBM)KEHUHU Kak
crocobe CyI1ecTBOBaHUsI MaTEpPUU, 00 aTOMHO-MOJIEKYJISIPHON TeOpUH
CTPOCHHS BEUIECTBA, O (PU3MUYECKON CYIIHOCTH SIBICHUH HPUPOJIBI
(MexaHI/I‘-IeCKI/IX, TCIIJIOBBIX, JJICKTPOMAarouTHBIX H KBaHTOBI)IX);
YMEHHUE pa3anyaTh SBJICHH 10 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OINBITOB, JEMOHCTPUPYIONIUX JaHHOE (PHU3NUYECKOe
SBJICHUE; YMEHHE PAcIlO3HABATh MPOSBICHUE U3YUEHHBIX (PU3NIECKUX
SIBJICHUM B OKpYyKaromemM MHUPEC, BbIACIIAA UX CYIICCTBCHHBIC CBOMCTBaA

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBaMH MOHSITHIHOTO amnmapara M CHMBOJHUYCCKOTO
sA3bIKa (1)I/I3I/IKI/I N HCIIOJIB30BAHUC HX IJId PCIICHHA yLIC6HI>IX 3aaa4,
YMCHHUE XapaKTCpU30BaATb CBOMCTBA TCI, (I)I/ISI/ILICCKI/IG SABJICHUA U

MIPOIIECCHI, UCTIOJIB3YsI PYyHIAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHHne OIMCHIBaTh HU3YYCHHBIC CBOMCTBA TelI H (I)I/ISI/I‘ICCKI/IC

SABJICHUS, UCITIOJIB3Ys (1)I/ISI/II-IGCKI/IC BEJINYHHBI

Bianenue ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YUETOM
coOrofieHusI MpaBuiI 0E30MacHOTrO TpyAa: HaONoaeHHuEe (PU3NYECKUX
SIBJICHUMN:

YMCHHUEC CaMOCTOSATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAHOBKY




U3 JaHHOTO Habopa 0OOpYIOBaHMS MO MHCTPYKILHUHU, OMHCHIBATH XOJI
OTIBITA U 3AIMCHIBATD €T0 PE3yIbTAThI, (HOPMYIHPOBATH BHIBOIKI;
MIPOBEJICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYMH:
YMEHUE IUJJAaHUPOBATh HM3MEpPEHHs, CaMOCTOSATEIBHO COOUpATh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY II0 HMHCTPYKLUHH, BBIUUCIATH
3HAYEHUE BEJIMYMHBl U AHAIU3UPOBATH IOJYYEHHBIE PE3YJbTaThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  SKCIIEPUMEHTAIbHBIX  HCCIIEOBAHMIA;
CaMOCTOSITENIbHO  COOMpaTh SKCIEPUMEHTAIBbHYI0 YCTAaHOBKY U
IPOBOAMTH  MCCIEAOBAHWE 10  MHCTPYKLUH,  MPEICTABIATH
MOJIyYE€HHBIE 3aBUCUMOCTU (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YYUTHIBATH IMOTPEIIHOCTH, AETaTh BEIBOBI IO PE3YJIbTaTaM

HCCIICOOBaHUA

[ToHnmMaHWe  XapakTepHBIX  CBOMCTB  (u3MYecKHX  MOJeiei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHas MOJCIbh aToMa,
HYKJIOHHasi MOJENIb aTOMHOrO f]pa) U YMEHHME NPUMEHSATbh UX s

00BACHEHHS (bI/I?»I/I‘ICCKI/IX IIpouecccoB

YMeHne oOBACHATh (PU3MUECKUE TPOIECCHl U CBOMCTBA TEN, B TOM
4yycji€ M B KOHTEKCTE CUTyallUld IPAaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATh IPUIMHHO-CIICCTBEHHBIE CBSI3H U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3yYEHHbIE CBOMCTBA (PU3UUECKUX

SIBJICHHUH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIN

YMenne pemarh pacu€THple 3afaun (Ha O0aze 2 — 3 ypaBHEHUH),
UCIIONB3YSl 3aKOHBI U (OpMYINbI, CBsI3bIBaOIIUE (DU3HUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHC 3aJayu,
BBISBJISITH HEJOCTAIONINE JaHHBIC, BBHIOMPATh 3aKOHBI W (HOPMYIIBI,
HEOOXOMMBIC Jisi €€ pelleHus, UCTIOIb30BaTh CIIPABOYHBIE JaHHBIC,
MPOBOJIUTh PAcy€Thl M OLIEHUBATh PEATUCTUYHOCTh IOJIYYEHHOTO
3Ha4YeHUs (PU3UYECKON BETUYMHBI, YMEHHE OMPEEIATh Pa3MEPHOCTh

(I)I/I3I/I‘{CCKOI‘;I BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMmenune XapaKTCpU30BaTb IMPHUHIMIIbI HeﬁCTBHH TEXHUYCCKUX
YCTpOﬁCTB, B TOM YHCJE OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOIECCOB MO0 MX OIMMCAHWUIO, UCIIOJIB3YA 3HAHUA O

CBOMCTBaX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HCO6XOI[I/IMBIC (I)I/I3I/IquKI/IC




3aKOHOMECPHOCTH

10

YMeHHE UCNONb30BaTh 3HAaHUS O (UBWYECKUX SBJICHUSAX B
MOBCEIHEBHOM KM3HM JUIs1  oOecrieyeHHs O€30HacHOCTH  TPH
oOpamieHun ¢ OBITOBBIMH ~ NpUOOpaMH W TEXHUYECKUMU
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbsI W  COONIONEHUS HOPM
9KOJIOTUYECKOTO0 TOBEJCHHS B OKPYXAWIIEH cpene; MOHMMaHUe
HEOOXOJUMOCTH TMPHUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHIM

A PadOHAJIBHOI'O ITPUPOAO0II0JIb30BAHU S

11

OneiT TIOHMCKa, TPeoOpa3oBaHUs W MPEACTaBICHHS HWH(OpMauu
(bu3MYECKOro CoJepKaHus C HCIOJIb30BaHUEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHI; YMEHUE OLUEHHUBATH JOCTOBEPHOCTh
MOJlyYeHHOW WHQOpPMAIIMM HAa OCHOBE HMEIOMIMXCS 3HAHUA U
JIONIOJTHUTENbHBIX ~ MCTOYHHUKOB,  YMEHHUE  HUCIOJb30BaTh  IPHU
BBIMIOJTHEHUH Y4YEOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy
(UBUYECKOTO COJEpKaHMs, CIIPAaBOYHBIE MaTepHAlIbl, PECYpPChl CETH
WuTtepHer; BnageHue 0a30BBIMM  HaBBIKAMU  [PEOOPA30BAHUS
uHpopManMu ©3 OJHOM 3HAKOBOW CHCTEMBI B JPYryl0; YMEHHUE
co37aBaThb COOCTBEHHBbIE IUCHMEHHBIE U YCTHBIE COOOINEHHUS Ha

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




INHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA OI'D

HO ®U3UKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 MEXAHUWYECKMUE ABJIEHUA
11 Mexannueckoe ABMKeHHe. MarepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCHUTENBHOCTD JBMXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe JBHkeHue. CpenHsas ckopocTb. Dopmyina i
1.2 BBIUUCIICHHUS CpeaHeii ckopocTh: V = S/t
PaBHOMepHOE TPSAMONMHENWHOE NBH)KEHUE. 3aBUCHMOCTb KOOPJAMHATHI TEla OT
BPEMEHU B CIyyae paBHOMEPHOTO MPSIMOJIMHEHHOTO IBUKECHUS:
13 x(f)=x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHHU Ui MPOEKIUU CKOPOCTH, MPOCKIHNU
NepeMeIleHus,, IyTH, KOOpPAMHAThl MpPU PaBHOMEPHOM IPSIMOJIMHEHHOM
JIBYKEHUH
3aBUCUMOCTh KOOPJIMHATBl Tejla OT BPEMEHHM B CIy4dae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBUKEHUS:
3
Se(f) =V, ¥ 1+ay * ;
2
@opmyibl JUIsl MPOEKIUU MEPEMEIICHUs], MPOEKIMH CKOPOCTH U MPOEKIHUU
YCKOPEHUs IPU paBHOYCKOPEHHOM MPSMOIMHEHHOM JBH)KEHHUH:
2
14 .sx(a‘)=u{,x-a‘+ax-?.
U.\'('f) =y, +a, -1,
a.(f)=canst,
U:x: - le: =2a,s,
I'paduku 3aBHCUMOCTH OT BpPEMEHH ISl TPOCKIMH YCKOPEHHS, MPOCKINU
CKOpPOCTH, TPOEKIMU MEepeMEIleHHs,, KOOPJUHATHI TPH PaBHOYCKOPECHHOM
MPSIMOJIMHEHHOM JIBHKCHHUN
CBobonHoe maaeHue. @opMysibl, ONKMCHIBAIOIIME CBOOOJHOE MaJeHHE Tela 10
1.5 BEPTUKAIM (JABM)KEHHWE TejJa BHMU3 WM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH

3emnn). ['paduku 3aBUCUMOCTH OT BpEMEHHM Ul NPOEKIMH YCKOPEHUs,




MPOCKIIUA CKOPOCTH W KOOPAMHATHI TPH CBOOOJHOM TAJIEHUW Teja II0

BEPTUKAIN

CkopocTh pPaBHOMEPHOIO JIBJKEHHUS Teja M0 OKpyxHoctu. Hampasienue
CKOpOCTH.

@opmyisia sl BBIYMCICHUS CKOPOCTH YE€pe3 PAANyC OKPYKHOCTH U TEPUOJ

oOparieHus:
2R
L=
T

LenTpocTpemurenbHoe yckopeHue. HampapieHne IE€HTPOCTPEMUTEIBLHOTO

1.6 yckopenus. opMyina [uist BBIYMCIECHUS YCKOPEHMUS:
2
a — L
" R
dopmyna, CBA3BIBAIONIAS IEPUOJT M YACTOTY OOpaIIeHUS:
v = 1
T
Macca. IInotHocts Bemecta. @opmya i BBIYUCICHUS IIJIOTHOCTH:
b= m
1.7 V
1.8 Cuna — BekTtopHas pusnydeckas BenuurHa. CioxxeHue cui
1.9 SIBnenue nnepuuu. Ilepssiii 3akoH HeroToOHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTh BEKTOPA YCKOPEHUS TeJla U BEKTOpa CUIIbI, IEHCTBYIOIIEH Ha
TEJ0
B3anmopeiicteue ten. Tperuii 3akon HeroTona:
1.11 F. p I _Fl—>2
112 TpeHnue nokosl ¥ TpeHHE CKOJIbKEeHHs. POopMyIIa Tl BEIYACIECHUS MOJYJISI CHUIIBI

TPCHUS CKOJIbXKCHUS:




F_=u-N

1.13

Hedbopmarus Tena. Yopyrue u Heynpyrue nedopmanuu. 3aKOH YIPYrou
nedopmaruu (3axoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTCHHE. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

my -m,
F=¢g L1 2
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.
dopmyna 17 BBIYUCICHUS CUIIBI TSHDKECTH BOJIM3H MOBepxHOCTH 3emiuu: F = mg.
Jewxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HesecomocTts u MEeperpy3Ku

1.15

Nmmynbe Tena — BekTopHas pu3ndeckas BeIMYnHa.
=mi

I/IMHy.]'ILC cUCTeMBEI Tel. MI3MeHeHue HUMITYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

3aKkoH COXPAaHCHUA UMITYJIbCa JJIA 3aMKHYTOﬁ CUCTCMBI TCJI:
D=nyUy -+, U, =const

PeaktuBHOE ABHKEHHUE

1.17

Mexanunueckas padota. @opmyria st BHIYUCICHUS paOOThI CHJIBI:

A=Fsoosct

Mexann4deckass MOIIIHOCTb:

nv=4
I

1.18

Kunernueckas u MOTCHIUAJIbHAs SHCPIUs. CDOpMy.TIa JJIA BBIYUCIICHUA

KUHETUYECKON YHEPIUH:

HE)E
Ep=—r

TeopeMa 0 KHHETHYECKOU OHCPIUHU. (I)opMyna JJISL BEIYUCIIEHUS IOTeHIIAIbHOM




OHEPIUH TCJ1a, IOAHATOrO

HaJ 3eMIISH:

E,= mgh

Mexanndeckast OHEPIusi:

E=E;.+E p
1.19 .
3aKOH COXpaHEHUs1 MEXaHUYEeCKOM 3Heprun. @opMyiia sl 3aKOHA COXPAHEHUS
MEXaHUUYECKON 3HEPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpanieHne MEXaHMYECKON SHEPTUU IIPU HAJTMYUU CUIIBI TPEHHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE PABUII0» MEXAHUKH.
Poryar. MomenT cuibl: M - FI.
VYcioBue paBHOBECHS pblyara:
M +M +..=0
1.20
[TonBwxHbIM 1 HenoaBWKHBIH 6oku. KII/] mpocThix MexaHH3MOB,
n= Aﬂmma
A—a&rpanema
JlaBiienue TBEpAOTO TENA.
dopmyiia 11 BBIYACICHUS JABJICHUS TBEPIOTO TeJa:
_F
P=%5
191 JaBnenue raza. ATMocepHoe JaBlieHHeE.
I'mapocraTndeckoe 1aBlIeHUE BHYTPH KHIKOCTH.
dopMyina 17151 BBIYMCIICHHS 1aBJICHUS] BHYTPU KUIKOCTH:
P=Pgh+ Do,
1.22 3akoHn [lackans. ['mapaBnuuecknii mpecc
3akoH Apxumena. Popmyna Uil ONPENEICHUS BBITAIKUBAIOLIECH CHIIBI,
JEUCTBYIOIIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

Fam =PV

Vcaosue naBanus tena. [lnaBanue CYJI0B U BO3AYXOILIaBaAHUEC




1.24

Mexannyeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W 4YacToTa KOJeOaHHiA.

®dopmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJ KOJICOAHUI:

1.25

MareMatnueckuii ¥ NpYKUHHBIM MasATHUKU. lIpeBpamneHue sHepruu npu

Kos1ebaTeIbHOM JBHXXCHHUHU

1.26

3aryxaromue konebanus. BeiHyX1eHHbIe KoeOanus. Pe3zoHanc

1.27

MexaHndecKrue BOJIHEL. HpO,Z[OJ'II)HI)Ie N IIOIIEPCUYHLIC BOJIHEI. Z[J'II/IHa BOJIHBI N

CKOPOCTb PaCIpPOCTPAHECHUS BOJIHBIL:

L=v-T

1.28

3Byk. I'poMKOCTh M BbIcOTa 3ByKa. OTpa’keHUE 3BYKOBOM BOJIHBI Ha TI'paHULE

nByx cpell. MHdpa3Byk U ynpTpa3ByK

1.29

IIpakxmuueckue pabomul

N3mepenue cpenHell MIOTHOCTH BEUIECTBA; apXWMEIOBOM CHUIIBI; KECTKOCTH
NPYXUHBL, KOd((UIIMEHTa TPEHUSI CKOJIBKECHHUS; pabOThl CHIIBI TPEHHS, CHIIBI
YIPYTOCTH; CpeIHEH CKOPOCTH IBUKEHHsI OpycKka MO HAKJIOHHOHN IJIOCKOCTH;
yCKOpeHusi Opycka Ipu JBUKEHMM [0 HAKJIOHHOW IIJIOCKOCTH; YacTOThl U
neproja KojeOaHuN MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M Mepuoja
Koje0aHui MPYKUHHOIO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIETO HA phlyar;
paboThl CHIIBI YNPYroCTH MNpH MOIBEME Tpy3a C MOMOIIBIO HEHNOJBH)KHOTO
0J10Ka; pabOTHI CUJIbI YIPYTOCTH MPHU MOABEME I'py3a ¢ MOMOIIBIO MOABUKHOIO
6J10Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMaA MOTpYKEHHOM
4acTH TeJla U OT MJIOTHOCTH XKHUJAKOCTH; HE3aBUCUMOCTH BBITAJIKNUBAIOIIEH CHJIIBI
OT Macchl TeJa; CUJIbl TPEHUSI CKOJIBKEHUSI OT CUJIbI HOPMaJIbHOTO JABJIEHUS U OT
poJla IOBEPXHOCTHU; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B IPY)KHHE, OT CTEIECHU
nedopmaluu NpyXKUHBI, YCKOPEHUsT OpycKa OT yria HaKJIOHA HaIpaBIISIONICH;
nepuosia (4acToThl) KoueOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpPHOJA
KoJjeOaHui MPYKUHHOTO MasiTHUKAa OT MAacChl Irpy3a M KECTKOCTU TPY>KUHBI,
UCCIIeIOBaHNE HE3aBUCHMOCTH Tepuoja KoleOaHW HHUTSHOTO MAasTHHKA OT

Macchl Tpy3a. [IpoBepka ycinoBus paBHOBECHS phluara

1.30

Qusuueckue sA6neHUs 6 npupode: TPUMEPBl JBUXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW W HE)KMBOW MPUPOJIE, NIEUCTBUE CHIIBI TPEHUS B MPUPOJIE U

TCXHUKC, MNPUIHMBBI W OTJIHBBI, ABHWXCHUC IIJIAHCT ConHeyHoOH CUCTEMBI,




PEaKTUBHOE IBUKEHUE JKUBBIX OPraHU3MOB, PblUaru B TEJI€ YEJIOBEKA, BIUSIHUE
aTMoc(epHOro JaBJICHUs HA KMBOW OPraHWU3M, IUIABaHHUE PbIO, BOCIPHITHE

3BYKOB XMBOTHBIMH, 3EMIICTPACCHUC, celicMUYeCcKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOﬁCWl@G.' CIIMAOMETP, OAaTYMUKH IIOJOXKCHHUA, paCCTOAHHA U
YCKOpPCHUA, AUHAMOMCTpP, I[MOAUIIMIIHWUKH, PaKETbI, pbiyar, HOHBH)KHBIﬁ n

HCHOI[BPI)KHBIIZ 6J'IOKI/I, HAKJIOHHas IINIOCKOCTb, IIPOCTHBIC MCXAaHU3MBI B 6BITy,

L3l cooOmrarnmecss CoCyabl, YCTPOWCTBO BOJOIPOBOJA, THAPABIMYECKHHA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
WCIIOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHHUKE

2 TEIUIOBBIE ABJIEHU A
OCHOBHBIE ~ TIOJIOKEHUSI  MOJICKYJISIPHO-KMHETUYECKOH  TEOPHH  CTPOCHUS

2.1 BemecTBa. Mojenu TBEPAOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUM BEIECTBA.
Kpucranmnueckue u amopHbIe TETa

29 JlBrkeHne dacTui BemecTBa. CBs3p CKOPOCTHM JBM)KCHUS YacTUI[ C

' Temneparypoil. bpoynosckoe nBmwxkenue, nuhdysus

2.3 CMaunBaHUE U KalWUISIPHBIE SIBICHUS

2.4 TennoBoe paciMpeHue u cxaTue

2.5 TennoBoe paBHOBECHE

25 Buytpennss sneprusi. Pabota u Temonepenada Kak CHOCOOBI M3MEHEHUS

' BHYTpPEHHEH HEpPruu

2.7 Bunsl Tenonepenaun: TeIONPOBOIHOCTh, KOHBEKIIHS, 3Ty4eHUE
HarpeBanne wu oxjaxkaeHue Ten. Komu4ecTBO  TemIOTHL. Y IeNbHas
TEIUIOEMKOCTB:

2.8
O=am(t,—1,)
3aKOH COXpaHEHUS PHEPrHuHM B TEIUIOBBIX Ipoleccax. YpPaBHEHHE TEIIOBOTO
Oananca:

2.9

O +0,+..=0
HUcnapenue u koHaeHcanus. V3MeHeHHE BHYTPEHHEH SHEpPruuM B MPOLECCe
210 ucnapeHuss W KoHJeHcanuu. KumeHwe KMIKOCTH. YJenpHass TeIuioTa

napooOpasoBanus: L = Q/m




2.11

Brnaxnocts Bo3ayxa

2.12

[InaBnenve wu Kpuctajummzanus. V3MeHeHHe BHYTpEHHEH OJHEpPruu IpHu

IUIaBJICHUU U KpUCTAJIJIM3alluH. YV nenbHas TeII0Ta MIaBICHMS:

2.13

BHYTpeHHHH OHEPIUsA CropaHus TOIIJIMBA. y,I[CJ'IBHaH TEIIJIOTa CrOpaHusA TOILJIMBA:

q=Q/m

2.14

[Tpunnume! paboTs! TeroBeix aurateneit. KIT/ remmoBoro asurarens

2.15

IIpaxmuueckue pabomul

N3mepenune ynenbHOM TEMIOEMKOCTH METAJUIMYECKOI0 LUUIMHAPA; KOJIWYECTBA
TEIUIOTBI, TOJyYEHHOTO BOJOW KOMHATHOW TEMIEpaTypbl (UKCHPOBAHHOMN
Macchbl, B KOTOPYIO OIIYUIEH HAarpeTblid IWIMHAP; KOJIMYECTBA TEIUIOTHI,
OTJAAQHHOI'0 HArpeThiM LMJIMHAPOM, IOCJIE OIMYCKaHWsS €ro B BOJY KOMHATHOW
TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAXKHOCTH BO3JYyXa; YJEIbHOH TEIJIOTHI
IUIaBIeHUsl Jpja. MccimenoBaHME UM3MEHEHHsS TEMIIEpAaTypbl  BOABI  IPH
Pa3IUYHBIX YCIOBUAX; SIBICHUS TEIJIOOOMEHA MpPU CMEUIMBAHUU XOJOTHOM M

ropsiueit BOJbI; Ipoiiecca HCIapeHHs

2.16

Qusuueckue AeieHuss 6 npupode. TIOBEPXHOCTHOE HATSHKEHUE M KalUJUIIPHbIE
SIBJIGHUSL B MPHUPOJE, KPUCTAILIBI B MpHUpoae, nznydenue CoiiHLa, 3aMep3aHue

BO/I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHuE pOChl, TyMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIIOJIb30BaHUS KPUCTAIIIOB,
XKHUJKOCTHBIM TEpPMOMETp, aTUMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TUT'POMETPBI, ICUXPOMETp, MapoBasi TypOMHA, JBUraTelb BHYTPEHHETO

CTOpaHHUsI

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

OnexTpuszanus Tei. J[Ba BUaa 3JeKTPpUUECKUX 3apsiioB

3.2

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3.3

3akoH COXPAHCHUSA IJICKTPUICCKOI'0 3apdaa

3.4

Onektpruueckoe mone. Hanpsok€HHOCTh  3yekTpudeckoro nossd. [IpuHnmn

CYNEPIO3UNIHNU IJICKTPUICCKUX oJiei (Ha Kau4€CTBCHHOM ypOBHC)

3.5

Hocurenn QJICKTPUYCCKUX 3apsaa0B. I[eﬁCTBHC QJICKTPUYCCKOTO IIOJIA Ha

OJICKTPHUYCCKUC 3apAIbl. HpOBOJIHI/IKI/I U TUDJICKTPUKU




[TocTosaHHBIN 5eKTpUYecKuil TOK. JleicTBUs 3iiekTpruyeckoro Toka. Cuiia Toka.

Hanpsixenue.
3.6 l=g/t,U=A/
DNEKTPUYECKOE CONIPOTUBIICHUE. Y AEIBHOE IIEKTPUYECKOE COIIPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma st yuactka snekrpuyeckoi menu: | = U/R
ITocnenoBarenbHOE COCTMHEHNUE IPOBOAHUKOB:
I,=I,: U=U,+U,: R=R +R,
3.9 [TapannenbHoe cOEIMHEHNE IPOBOJHUKOB PABHOT'O COIIPOTHBIICHHUS:
U =U;I=1+1I; rR=%
2 2 2
CMmerianHble COEJUHEHMS IPOBOIHUKOB
Pa6ora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=IR-t
3.12 OnelT Opcrena. MarHuTHOE IoOJIE NPSAMOrO NPOBOJHMKA C TOKOM. JIMHMM
MarHMTHON MHJIYKIIUU
313 MaruutHoe 10JIe TIOCTOSHHOIO MarHuTa. BsaummozneicTBue NOCTOSHHBIX
MarHuToB
3.14 JlelicTBre MarHUTHOI'O NOJISl HA IPOBOJHUK C TOKOM
3.15 Oneitel Dapanes. SBnenue snekTpoMarHuTHON MHAYKLUU. [IpaBuino Jlenna
IIpakxmuueckue pabomul
W3mepenne  3IEKTPUYECKOIO  CONPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
3.16 ANEKTPUYECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTM CHJIBI TOKA, BO3HHMKAIOUIETO B IPOBOJHUKE
(pe3ucTopsl, JaMIIOUKa), OT HAMPsDKEHUS Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH

CONMPOTUBJICHHUA OT JIMHBI IPOBOJHUKA, IJIOMAANW €0 IMOMNICPEYHOro CCUCHUA U




YIEJIBHOTO CONPOTUBIICHUS.
[IpoBepka mpaBuia Juist MEKTPUYECKOTO HANPSDKEHUS IPU MOCIEI0BATEIbHOM
COEJMHEHUHN INPOBOJHMKOB; IpaBWja JI CHIbI 3JEKTPUYECKOIO TOKa IpHU

HapajuieIbHOM COE€AMHEHUH TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s6NeHUs 6 Npupooe: DIEKTPUUECKUE SBICHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE TOJIE 3eMITH, Iper(d MOIOCOB,
POJIb MArHUTHOTO TOJIS YIS KU3HHU HA 3eMIIe, TOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: SICKTPOCKOI, aMIIepMETp, BOJIBTMETP, pPeocTarT,
CU€TUYMK  DJIEKTPUUYECKOW  DHEPTrUH,  DIIEKTPOOCBETHUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIC AJIEKTPOTPUOOPHI (mpumepsl), ANEKTPUIECKUE
MPEJOXPAHUTENH, DIEKTPOMArHUT, OSJEKTPOJIBUTATENb MOCTOSHHOTO TOKa,
TeHEPaTop MOCTOSHHOTO TOKA
3.19 DnekTpoMarHuTHbIC BOJHBI. [1IKaa 3JIeKTpOMarHUTHBIX BOJIH
3.20 JlygaeBast Mmoenb cBeta. [IpsMonrHEHOE pacipOCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [lnockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA
3.23 Hucnepcus cBera
304 JIunza. Xox nmydei B nmH3e. DOKycHOE paccTosHUE JUH3BL. OnTHYecKas cuiia
' mun3el: D = 1/F
3.25 I'ma3 xak ontuveckas cucrema. OnTHYecKue MpruOOpsI
Ipaxmuueckue pabomul
N3mepenue ontuyeckoil cuiibl coOMparoleil JTMH3bL, (OKYCHOTO PacCTOSTHUS
cobuparoriel TUH3bI (10 CBOWCTBY paBEHCTBA Pa3MEPOB MpeaAMeTa U N300pakeHus,
396 KOTJIa TIPeIMET PACIIOJIOKEH B IBOMHOM (poKyce), moKa3aTels MPeTOMIICHHSI CTEKIIA.
' HccnenoBanne cBOMCTBa  M300pakeHUs, IOJYYEHHOIO C  IOMOILBIO
coOuparolen JIMH3bI; U3MEHEHUS! (POKYCHOTO PacCTOSHUS JBYX CJIOKEHHBIX JIMH3;
3aBUCHUMOCTH yIJIa TPEJIOMIIEHUS CBETOBOTO Jy4ya OT Yrjla MajJeHus Ha TpaHULe
«BO3/TyX — CTEKIIO»
327 Qusuueckue senenus 6 npupode. 3atmMenus ConHua u JlyHbl, 1BeTa Ted,
' OTITHYECKHUE SBJICHUS B aTMoc(depe (1iBeT Heba, pedpakius, paayra, MUpax)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKOIN, (oToammapar, ONTHYECCKHE
' CBETOBO/IBI
4 KBAHTOBBGIE SABJIEHUA
4.1 PagnoaktuBHOCT. Anb(da-, Oeta-, ramma-uznydyenus. Peakiuu anbda-u Oera-




pacmajna

4.2 OmnsiThl Pesepdopaa no paccesnuto ansa-uactuil. IlnanerapHas Mmoaens aroma

4.3 CocraB atomHoro siipa. M30To1s!

4.4 [Tepuon monypacnaaa aTOMHBIX SAEp

4.5 SnepHble peakuuy. 3aKOHbI COXPaHEHUS 3apsAJ0BOT0 U MacCOBOIO YHCEI
Qusuueckue s61eHUs 8 Npupode: E€CTECTBEHHBIM PaaUOaKTUBHBIA  (oH,

4.6 KOCMMYECKHE JIy4M, pPAJUOAKTUBHOE U3Iy4YE€HUE IPUPOJHBIX MHHEPAJIOB,
JIEHCTBHE PAAMOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M 4YEI0BEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAUBUIYalIbHbIN T03UMETpP, KaMepa

Bunbcona, sinepHas s3HEpreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






