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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHOU paboueit mporpaMMbl BOCIUTaHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Immero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
KOHIIEMIINH MpernoaBaHus yaeOHoro npeamera « Du3ukay.

Copmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YaIOIIMXCS WU OpraHMU3alfi0 HU3y4YCHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBEe. B mporpamMme no (u3MKe yYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXKMPEIMETHBIE CBS3H €CTECTBCHHOHAYYHBIX Y4YEOHBIX MPEAMETOB HAa YPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHUsl.

[TporpamMMma o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHOro MaTepuana
1o rogam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MOMOIIM YUYUTEIO B CO3/IaHUU paboyeli mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®dusurka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEAMETOB, MOCKOJbKY (PU3NUECKHE 3aKOHBI JIeaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIoTHeH, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduelf, BHOCHUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
IpeNoCTaBisieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HAHMS, TO €CTh CII0C00a MOTYYSHHSI TOCTOBEPHBIX 3HAHUIA O MHpE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH H
UHTepeca K HayKe y 00y4yarouuxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIQJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSACHATH SIBJICHMUS,

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;



HHTCPIIPCTUPOBATh MNAHHBIC KW HCIOJIb30BAaTh HAYYHBIC 10Ka3aTCIIbCTBA
AJI1 TIOJTYYCHU ST BBIBOJIOBY .

[lenn wu3yueHuss (GU3MKM Ha YpPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
OIlpeNesieHbl B KOHIEMNIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenpHBIX oOpranuzanmusx Poccuiickoit @enepanuu, peann3yroNMx
OCHOBHBIE 00111e00pa30BaTeIbHbIE TIPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne HHTepeca M CTPEeMJICHHs OOYyYaromMXCsl K HaydYHOMY
U3yYEHHUIO TPHUPOJBI, PA3BUTHE UX HUHTEJUICKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJI€ TMO3HaHUs U (OPMUPOBAHNE
HCCJIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHMSI Kak pe3yJbTaTa H3y4YCHUS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHUE TPEACTABICHUNA O POJHM (U3UKHU [JISI PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHMH O  BO3MOXKHBIX  cdepax  Oyayuien
npo(hecCUOHATIBHON JeSTENbHOCTH, CBA3aHHON C (PM3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIIUX 3a]1ay:

npuoOpeTeHrue 3HAHUW O JUCKPETHOM CTPOCHHMHM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MATHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

MPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS TMPOCTEHINX paCUYETHBIX 3a1ady ¢
UCITOJIb30BAaHUEM buznIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HAOJIOATh MPUPOIHBIC SIBJICHUS W BHITIOJHSATH OIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTANIbHbIC HUCCIEIOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MHpopMarmen GU3NIECKOro COACpKaHUSA,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTKEHUSX (PU3HUKH, aHATU3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO CO chepamu TpodeCCHOHATIEHON ICSITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3NYECKON HAYKH.



Oob111ee ynCiIo 4YacoB, PEKOMEHAOBAHHBIX 711 M3Y4YeHUs (PU3UKH Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Hefen0), B 8 kiacce — 68
yacoB (2 uwaca B Henenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Tpennaraemselii B mporpaMmMe 1o (pusuke mnepedeHp J1abopaTopHBIX padoT U
OMBITOB SIBJISIETCS PEKOMEHIATEIbHBIM, YUYUTEb JIEIAET BHIOOP MPH MPOBEACHHUU
71a00paTOpHBIX pPabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX OCOOEHHOCTEN
oOyJaroluxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHMl, MperIaraéMbelX B pamKax
OCHOBHOT'O FOCYAapCTBEHHOr'0 3K3aMeHa 10 (U3HKE.



COAEPXKXAHUE OBYUYEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY KAIOLIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HNYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelUYuH. DuUznyeckue
npudopsl. [lorpemHocTs u3MepeHnit MexiyHapoiHasi cucTeMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPO.Y.
EcTecTBeHHOHAy4HBIM METOJ TMO3HAHUS: HAOIIOJEHHUE, IMMOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUINOTE3, SKCIIEPUMEHT MO MPOBEPKE TUNOTE3, OOBSICHEHUE
HaOmoaaemMoro siBiaeHus. Onucanue GU3NUecKuX SIBICHHUM ¢ MOMOIIIbIO MOIeen

Jemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nmpuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U (POBLIM MPUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

1. OmnpenesieHHE IEHBI I€JICHUS IIKaIbl K3MEPUTEIIBHOTO mprbdopa.

2. H3mepenue paccTosTHUN.

3. Msmepenue o0bEMA KUAKOCTH U TBEPOTO TeEaA.

4. OnpezneneHue pa3MepoB MajbIX TEN.

5. M3mepenue Temmeparypbl NpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TUIIOTE3bl: JAIBHOCTH MOJETA
IIapuKa, MyImEeHHOTO TOPU30HTAIBLHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MycKa.

IlepBoHava/ibHbIE CBEACHUS 0 CTPOCHUM BellleCTBA.

CtpoeHue BelIecTBa: aTOMbl M MOJIEKYJbl, UX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne uactul BemlecTBa. CBS3b CKOPOCTH JBWUKEHHUS YACTHI[ C
temrneparypoii. bpoyHoBckoe nBmwxkenue, nuddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUJIAKOCTEH M TBEPIBIX
(KkpucTammyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HaGmroneHnue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysumn.



3. HabGmomenue  siBmeHWN,  OOBSCHAIOMIMXCS  MPUTSKECHUEM  WIIH
OTTAJKUBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI IO HAOJIIOACHUIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO PUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsl CKOPOCTh NPU HEPAaBHOMEPHOM JABMXKEHHH. PacdeTr myTu u
BPEMEHU JIBUKCHHUSI.
SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMopneiicTBue Tesl Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
00BEMa BEIIECTBA.
Cuita Kak XapakTepUCTHKaA B3auMoAeHCTBHs Tesl. CHila yIpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JAUHAMOMETpA. SIBIEHUE TATOTEHUS U CUJla
TsokecTd. CHila TSDKECTH Ha Ipyrux maHnerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnrogeHue MexaHMUeCKOro JIBHXKEHUS Tela.
2. U3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHve n3aMeHeHUs! CKOPOCTHU MTPU B3aUMOJEHCTBUU TeJI.
5. CpaBHEHHE MaccC IO B3aUMOJICHCTBUIO TEI.
6. CrnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHure CpeaHEN CKOPOCTH CKOJBXKEHUs Opycka WM IIapuKa o
HAKJIOHHOM ITIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO TeNA.

4. OnbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (nedopMariun)
MPYXUHBI OT TIPUIIOKEHHOW CHUITBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS] TOBEPXHOCTEM.

JlaByieHUe TBEPABIX TeJI, *KUJIKOCTEH U ra3oB.



JlaBnenue. CriocoObl YMEHBITICHUS ¥ YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza OT o0bema, Temmeparyphl. llepemada maBieHUs
TBEPJBIMU TEJIAMU, KUJAKOCTSIMU U razamu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHOW 000oukn 3emiu. OmbiT Toppuuenmu. M3mepenue armochepHOTO
JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPY>KEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTbH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTH

T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcJOBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejia B BOJE OT 00bEMA MOTPYKEHHOMU B
KUJIKOCTh YaCcTH TeJa.

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

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

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

o vk w N
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Pa6ora u MOIIHOCTH. JHEPIHsl.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3omotoe mpaBmwio» MmexaHuku. Koadduuuent monesnoro nedctBus (manee —
KIIJI) mpocThix MexaHu3moB. IIpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass »Heprusi. KuHeTnueckas M MOTEHIMAIbHAs SHEPIHUS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padbomel u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON MIOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. Hsmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS MEXAaHUYECKOU SHEPTHH.

8 KUIACC

TenJioBbie ABJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU CTPOCHMS
BelecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenu TBEPAOTO, KUJIKOTO M Tra3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, KHUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKON TEOPUH.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TE€MIOBOE paCUIMpPEHUE U CKATHE.

Temmneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsisi sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIuIonepesaya " COBEpLIEHUE paboThI. Bunsl TEIIONEepeaauM:
TEILIONIPOBOJAHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonuuecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TeriooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JABJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIIMBA. Y A€NIbHAS TEILUIOTa CTOPAHMSL.

[Tpununer paboTel TernoBbix apurareneit KIIJ[ temmoBoro nBurarerns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS YJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHSI.
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Hab6mronenue nuddysun.

HabGnronenue siBjeHU cMauMBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnrogeHue TemioBoro paciupeHus Teml.

W3MeHeHne naBieHus raza IpU W3MEHEHHH OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayu.

OxJax/iIeHue TpU COBEPUIEHUH PaOOTHI.

HarpeBanue npu coBepuieHH pabOThl BHEITHUMU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUSL.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH JaBJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHOW 3aBUCUMOCTH JITTMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUs] BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUSI TEIMIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM U
ropstuer BOJIBL.

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

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BJIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaenbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

Onektpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsanoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMO/JICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSTHUSI MEXKIY TETIAMH ).

OnekTpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro nods. [IpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurtenu 3ieKTpUUecKUX 3aps/ioB. DJIEMEHTAPHBIN AJNEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpoBOAHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKUA TOK. YCIIOBHSA CYIIECTBOBAaHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBIIEHHE NPOBOJHHKA. Y IEJIBHOE COIPOTUBJICHUE BenlecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COCIUHEHHE
IIPOBOJTHUKOB.

PaGota u MoOIIHOCTD 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DneKkTpudecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHUTHL.  B3anMOAECHCTBHME  IOCTOSIHHBIX  MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarauTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEN.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUAIEKTPUKHU.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeliCcTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne cuitbl TOKka aMIeEPMETPOM.
. I3MepeHne 31eKTpUIeCKOro HalpsHKEHHUS BOJIBTMETPOM.
. Peocrar n marazuH CONpOTUBIICHUMN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MogenupoBaHue HEBO3MOKHOCTHU Pa3IeJICHUs MIOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBanrue MarHUTHBIX MOJIEH OCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHU.

OneiTel @apases.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHUIO DJCKTPU3ANMHA TEl WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL DIIEKTPUYECKOIO TOJSL HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHUe CUIIbl TOKA.

N3mepeHne U peryJupoBaHUe HAIIPSKEHUS.

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

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro [JWHBI, IUIOWAAU MONEPEYHOTrO
CEUYEeHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApAJJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI AIESKTPUIECKOTO TOKA, HIYIIETO Yepe3 pe3UCTOp.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
WN3ydeHne MarHuTHOTO TMOJS  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue neMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONbITEL, JI€MOHCTPUPYIOIIHE 3aBHUCHUMOCTh CHJIBI  B3aUMOJACHCTBHS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEl 1O MCCIEAOBAHUIO SIBJIEHUSA SJIEKTPOMArHUTHOW HHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJCHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABMKEeHUE. CpelHsasl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEWHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. Ilepuon m yvacrora oOpamieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpOCTpeMUTEIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUs, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPECHHUS.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHus. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne nmvmyinbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMITyJIbCa. PEaKTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHust. CBs3b HEpruu U padoThl. [loTeHIMaNbHAs SHEPTUS Tela, MOAHATOTO Haj
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CxKaToW NpyKUHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHeHUE TyTeHd M TPAeKTOPUM JBUIKEHHUSI OJIHOTO W TOTO XK€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
HccnenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOTO JIBHXKECHUSI.

HabGnronenue nBM>XeHHS Tella 0 OKPY>KHOCTH.

HaOnronenne MexaHUn4eCcKuX sIBICHUM, MPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAcChl T€jla M JIEWCTBYIOLIEH HAa HETO
CUJIBL.

HabGnronenue paBeHCcTBa CUII IPU B3aUMOJIEHCTBUM TEJL.

N3MeneHune Beca Tena npyu yCKOPEHHOM JIBUKEHHM.

IIepenaua uMirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICCTBHH.

CoxpaHeHne UMITyJIbca MPU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHre MEXaHUYECKON YHEPTUU IPU CBOOOTHOM TaJICHUU.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU ABWKEHUU Teja MO/ IECTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Jyuisi pasroHa W JaJIbHEHUIIEro paBHOMEPHOTO
JBIDKEHUS [IAPUKA I TETIEHKKU.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUM TIO
HAaKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU TPHU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psiJ HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEHTa TPEHUS CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie pabOThl CHJIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBHUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXaHWYECKUMX BOJH. IIponmonsHble U
IIOTIEpEYHbIEe  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YIIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue kosebOaHU Ten MOJA JEUCTBHUEM CHUJIbI TSDKECTH U CHUJIBI
YIPYTOCTH.

Hab6nronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYXIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKYCTHYECKUIN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpepneneHrie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

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

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

6. OmbITbI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb  Mepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUS.

I L

DJIEKTPOMATHUTHOE 10J1€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  HMcrounukm — cBera.  I[IpsMosmnHerHOe
pactipoctpanenue cBera. 3atmenus: Connina u Jlynsl. Otpaxenue ceera. [lmockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. llonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JswmH3e. OnTuueckas cucrema ¢oToamnmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONMHEHOE paclpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckuii CBETOBO/I.

Xon nydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHuun aevictBus oToanmnapara, MUKpOCKOIA U TEJIECKOMA.

10. Monens ria3a.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaXeHHUs CBETOBOIO Jydya OT yria
naJICHuUs.

2. M3yueHue xapakTEpPUCTHK W300PKECHUS MPEMETA B TIIIOCKOM 3€pKajle.

3. HccnepgoBaHue 3aBUCHMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIJjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. IlomydeHue n300pakeHUI C MOMOILBIO COOMPAIOIIEH JINH3HI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS MU ONTHYECKON CHIIBI COOMparoieit
JIMH3BI.

6. ONBITHI IO PA3JI0KEHNIO OEJI0Tr0 CBETA B CIEKTP.

7. OnbITBI O BOCHPHUSATHIO LIBETA NMPEAMETOB MPU UX HAOIIOACHUM uYepe3
[[BETOBBIC (DPUIIBTPHI.

KBaHTOBbBIE sIBJICHMS.

OmnbiTel Pe3zepdopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWYaThIe CIIEKTPBHI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sIIEp.

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

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOIIEHUS.

2. CHoexkTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BOAoOpoJa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPIUHM YacTULBI IO TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHue pagnoakTMBHOTO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH JI1 CUCTEMATH3aluu
U 000OuIeHHsI  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIINX ATOT y4EOHBIN MpeaMeT.

[Tpy M3y4eHUN HAHHOTO MOIYJI PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeUnBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS



SBJICHUA TIPUPOABI M TEXHUKH, OBIAJACHUE YMEHUSMU OOBICHATH (PU3MUECKUE
SBJICHUSI, TIPUMEHSS TIOJyYCHHBIE 3HAHWA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[TpuHIMIIHATHFHO NEATEIHPHOCTHBIM XapakTep JaHHOTO pas3fielia peaan3yercs
3a CU€T TOro, YTO OOYyYAIOUIUECS BBIMIONHSAIOT 3aJaHMsI, B KOTOPBIX UM
npejiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTb W HAyYHO OOBICHSTH
duznyecKre SBICHHS B OKPYIKAIOIEH MPUPOIC U TOBCETHEBHOM KHU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3UUECKUX SBICHUH, B TOM
YHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJYICHUS TEOPETUICCKIX BHIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HAMOOJIEE BAXHBIX JOCTHIKCHUA COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, MPAKTUICCKOTO HCIIOIH30BAHUS PA3INYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMS] BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
uccienoBaHne o0oOmaronero xapakrepa. Moaynb 3aBepIIaeTCcsi MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOI'O O0IIIEro 00pa3oBaHuUsl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3NKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrate nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT copMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
(bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAaueCTB (PU3NYECKOW HAYKU: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaKk MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYpPBbI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBUi OE30MacHOro TOBEJIEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM 00OPYJOBaHUEM B
JOMAIIIHUX YCIOBUSX;

- c(pOopMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHME CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4ejaoBeKa,

6) TPy10BOr0 BOCIIUTAHUS:

- AKTMBHOE Yy4YaCTHE B PEIIEHWU MPaKTUYECKHX 3a/ady (B paMKax CEMbHU,
o0pa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH M



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOIMX B TOM YHCIE W (PU3MUECKHUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMS Ha MPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajgad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

e - OCO3HaHHME TJ00AJILHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTer ux

pelieHus;

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

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPU BBIMOJHECHUN HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAINPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIICHUE VYPOBHSA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
JIeSITETIbHOCTD;

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

e - OCO3HaHME ACPHUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 00jacTu
du3uKY;

e - IUIAHUPOBAHHME CBOETO0 pA3BUTHUA B NPHUOOPETEHHH HOBBIX (PU3MYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX IN100aTbHBIX MOCIIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOCHHUS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oOmrero o6pazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCaJIbHBIC yUeOHbBIC JICHCTBHS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue JeficTBUA:
e BBISBIATH M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BHIEHUI);



yCTaHABJIMBAThH CYIIECTBCHHBIN MPU3HAK KJIAcCU(PUKAIIMKA, OCHOBAHUS JIJIS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpPUBaEMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, JEJaTh BBIBOJBI C MCIOIb30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(U3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM (uiznueckoi
3amaun (CpaBHEHHE HECKOJIBKUX BAapHAHTOB pEICHUs, BHIOOP HamOomee
MOJIXOJISIIIETO ¢ yYETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHue JAeiiCTBUSA:

MICITOJIB30BATh BOIIPOCHI KaK MCCIIE0OBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI DKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PU3UYECKOTO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000ILEHNUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (U3HMUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nunpopmanmueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
otOope MHGPOPMALIMM WIA JAHHBIX C YYETOM MPEIIOKEHHON y4uyeOHOM
(bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPNPETUPOBATH MHPOPMAIIIO
pa3IUYHBIX BUAOB U (POPM MPENCTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uHQOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadd  HECIOKHBIMU
CXE€MaMH, AMarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:

B XO€ OOCYXIeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllCICHHbIE HA DEIICHUE 33Jaud U MOIAepKaHHe
OJ1aroKes1IaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHUS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUIMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IIHCBMEHHBIX TEKCTaX;
MyOJIMYHO TPECTABISATH PE3YJIBTAThI BEITIOJTHEHHOTO (PH3UYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUya bHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMATPH IIEJTH COBMECTHOW NEATEIbHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara Io
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOET0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NYeCcKUX 3HaHUil;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHATHE DPELIEHUS B TpYMIE, NPUHATHE pPEIIECHUMN
rpymIon);

CaMOCTOATENIbHO COCTABJISITh AITOPUTM pelIeHUs (GU3HUECKON 3aa4ul WIIH
IUTaHa HMCCIIEOBAHUSA C Y4ETOM HMMEIOIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEN, apryMEHTHPOBATh NIPEIAaracMble BAPUAHThI pELICHUM;
nienatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHHUS
(Gu3MUecCKOro UMCCIEAOBAHMS WM TPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCA CUTYallUi, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUThb ce0s Ha MECTO JPYroro 4ejloBeKa B XOJAE CIIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHUKY JAPYTOro;
npuU3HaBaTh CBOE MPABO Ha OMIMOKY IPU PEHICHUH (PU3UUECKHUX 3a/1ay WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3MYECKHE W  XUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOpHUSA, PaBHOACHCTBYIOIIASL
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYBL;

paznuuath siBiaeHus (auddysus, TEIIOBOE NBUKEHHUE YaCTUI] BEIIECTBA,
pPaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUs,
B3aUMOJICMCTBUE TE€JI, PABHOBECUE TBEPABIX TEN C 3aKPEIUVIEHHOW OCHIO
BpalllCHUsI, TepeAadya [OaBiCHUS TBEPABIMU TENaMU, KUIKOCTAMU U
razamud, arMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, IMPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (UBUYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBIICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTAMH B JKMBOM M HEXKUBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJEHHUS HAa XMBOW OpraHU3M, IJIaBaHUE PbIO, phlYaru B
TeJIe YeJIOBeKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3YsI
¢dbuznyeckre BeJIMUYMHBI (Macca, O0BEM, IJIOTHOCTH BEIIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSKECTU, BEC
Tella, Cuja TpPEeHUsd, AaBlicHHWe (TBEPAOTO Tena, KUJKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUIEYO CHJIBI,
MOMEHT CWbl, KO3(P(UIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KMHETHYEeCKass M TMOTEHIHaTIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKHH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaUEHUs W €IUHUIIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTUMH BEIUYHHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMUUH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Ys MpaBUJia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, IpaBWIO paBHOBECHs phruara (0JI0ka),



«30JI0TO€ NPAaBUJIO» MEXAaHHKH, 3aKOH COXPAHEHHS MEXaHWYECKOU
SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYJIUMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluld IPaKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHS, MCHOJIB3Ys 3aKOHBI H
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIJIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B ()OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJI PEIICHUs 3a]lad, OLEHUBATh PEaTUCTUUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MNOMOUIU
(bU3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJlyYEHHBIH pe3yNlbTaT, HAaXOJUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJIL: bopmMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEIJI0AKEHHOTO 000PYAOBAHHUS,
3alMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJIBL;

BBIIIOJIHATHh MPSMbIE H3MEPEHHSI PACCTOSHHUSA, BPEMEHHM, MAacCChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM aOCOJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OAHON (PU3MUECKON BETUYHMHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JBWXKYLIErocs Tejla OT BPEMEHU [IBHJKEHMS Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IIOIIAAN COIPUKOCHOBEHUS TEN, CHIIBI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsI TeJl, YCIOBHI paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrOo HCCIENOBaHUs, COOUpAaTh YCTAaHOBKY U
BBIMIOJHATh WM3MEpPEHUs, Cienysl MPeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE



MPEIOKEHHBIX TAONHII U TPapUKOB, JENaTh BBIBOJBI MO pPe3yibTaTam
UCCIIEIOBaHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJIKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CHEAys NPEIJIOKEHHOW WHCTPYKIUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFOIaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ T1abopaToOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYIbI, OapoMeTp,
phIuar, MOJBUXKHBIN 1 HETIOJIBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTh;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOH HAa WX OMHUCAaHUS (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN TMpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTOIb3YsI 3HAHUS
O CBOMCTBaxX (PM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TMPUMEpPHl  (HAXOMWTh  WMHPOpPMAIMIO O  TPHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU Mpu oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIOJIb30BaTh MPH BBHIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JIUTEPATYpy (PU3MUECKOTO COJIEpKaHHs, CIPABOYHBIE MaTepHabI,
pecypchl cetu MHTEpHET, BajeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIE W YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAIKN (HU3UIECKOTO COJIEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHUs O pe3yjbTaTax NMPOEKTOB
WM y4eOHBIX WCCIENOBAHWN, MPU O3TOM TPAMOTHO HCIOIB30BAThH



U3YYCHHBbI TIOHATUWHBIN ammapat Kypca (U3MKH, CONPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEN;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
OO513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTABICHHBIMM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBII  BKJIAJ, B  JIEATEJIBHOCTh  [PYIIbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpEeTaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC Tena, HACHIIICHHBIA W HEHACHIIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsil, JIEKTPUUECKOE IMOJIE, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pas3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIrionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIMsl, IUIABJIEHWEe, KpUCTaJUIM3anus (OTBEpJIeBaHKE), KHUIICHUE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISl Ha TPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHAsT WHIYKITUS)
[0 OINUCAHUI0 MX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIAPHBIE SBICHHS B MPUPOJE,
KpUCTAJUTbI B mpupojae, uzinydeHue CoiHLaA, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd Moat0COB, PO MarHUTHOTO TOJISI JJis KWU3HU Ha
3emiie, MOJISPHOE CUSIHUE, IPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIepaTypa, BHYTPECHHSISI YHEPTHUS, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIIECTBA, VYJAEJNbHAs TeEIUIOTa
TUIaBJICHUS, yJelbHAas TeIIoTa MapooOpa3oBaHMs, YJeidbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIbHAS BIIAXXHOCTHb BO31yXad, JJIEKTPUYECKUHN 3apsih,
CUJa TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(buU3MYEeCKUl CMBICT HCIOJb3YEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
buznyecKuX BEIMYUH, HAXOIUTH (HOPMYIBI, CBS3BIBAIOLIUE JIAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Yd OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUH
CTPOEHUS BEILECTBA, MPUHLHUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 71l yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO ()OPMYJIIMPOBKY 3aKOHa M 3alUCBIBaTh €r0 MaTEeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAaKTUKOOPHUEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12 JIOTHYECKuX
1IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUECKHUX SIBJICHUM,
(U3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCIOJB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIu3a
YCJIOBHUS 3aJauyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JJI peleHus 3a7audd, BbIOMpaTh 3aKOHbI U (OPMYIIBI,
HEeoOXoauMble JUIsl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pELIMTh MPU [OMOIIU
($u3NYECKUX METO/OB, MCIOJNb3Yysl OMUCAHME HCCIIEIOBAHUS, BBIICIATDH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOpPSJIKA
IIPOBEJCHHUSI HCCIIENOBAHUS, A€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(¢u3znyecKuX CBOWCTB Te (KaMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH IMPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (TMorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUIAKOCTU U
IUIOIIAAA €€ TIOBEPXHOCTH, DJJIEKTpHU3alrs TEl W B3aWUMOJEUCTBUE
JIIEKTPUYECKUX  3aps0B, B3aWMOJEUCTBHE IIOCTOSHHBIX MAarHHUTOB,
BHU3yaJIM3allMsl MAarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa MPOBOJHHUK C TOKOM, CBOWMCTBA AJEKTPOMArHWTa,



CBOMCTBA D3JEKTPOJBUTATENSI TMOCTOSHHOTO TOKa): (HOpMyIHpOBaTh
pOBEpsiEeMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEAI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIEepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3/yXa, CHUJIbI TOKa, HANPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pe3yAbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJN TOMEPEYHOrOo
CEUEHHMSI U yIEJIbHOIO COITPOTHUBIICHHS BEIIECTBA MPOBOJAHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHUE TOCIEHOBATENIBHOIO M IApPaJUIEIBbHOIO  COEIMHEHMM
IPOBOJHMUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeAys NpPEeasO)KEHHOMY IUIaHy, (PUKCHpPOBATh
pe3yNbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh U3MEPEHHUs, COOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIMUMBI JCWCTBUS MW3YYEHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETUTEIbHBIC
NpUOOPHI, HArPEeBATENIbHbBIE ANEKTPOIPUOOPHI (TPUMEPDI), IIEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOoOpbl MO CXeMaM H CXEMaTHYHBIM pUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMBI JJIEKTPUUYECKUX
Heneil ¢ mocinea0BaTeNIbHBIM U MapaljIeIbHbIM COSUHEHUEM 3JIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUECHHUS AIEMEHTOB 3JIEKTPUUECKHX IIeTel;



OPUBOIUTH  MpUMEPHl  (HAXOAUTh MHPOPMALMIO O  MpUMeEpax)
NPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JJi obecriedeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUSA
HOPM JKOJIOTUYECKOTO ITOBEIECHUS B OKPYIKAIOIIEH CpEAcE;

OCYIIECTBISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACNIATH MH(POpPMALUIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JauTepaTypy  (pHU3MYECKOro coAepXaHHs, CIPAaBOYHbIE MaTEepHAbI,
pecypchl cetr MHTEpHET, BlageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeobpazoBaHusi HHGOPMALIMU U3 OJJHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KPAaTKHE YCTHBIE COOOIICHHUS,
o0o6mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJlep)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTaBIATH pPE3yIbTaThl
MPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBI TMOHATUHHBIA ammapar Kypca (U3UKH,
COIPOBOK/IaTh BBICTYIUICHHE IPE3CHTALNEN;

IPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBAaHUN (U3HMUECKUX
IIPOLIECCOB paclpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEINUTH 3a BBINOJHEHUEM IUIaHA JACUCTBUN U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAaThb COOCTBEHHBIM BKIaJI B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peraTh KOH(IUKTHI.

K xoHiy 00yueHus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCSI YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, Jaeopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M TEPETPY3KU, LEHTP TSKECTH, a0CONIOTHO TBEPIOE TEIO,
HEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHEI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTb,
CIEKTPbl UCIYCKaHMS U TOTJIOIIEHHUs, anbda, 6eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE JBIDKEHHE, CBOOOHOE
MaJIecHUEe TeJI, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMO/ICHCTBUE



TeJ, PEaKTUBHOE IBIDKCHHE, KOJieOaTeIbHOE NBIKEHHUE (3aTyXarolue |
BBIHY)KJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3MYECKUX SBICHUNA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHUS B MPUPOJIE:
MPWINBHI M OTIIUBEI, ABMXKEHUE TIaHeT COTHEYHOU CHCTEMBI, PEaKTUBHOE
JBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHHUE, CEHCMUYECKHE BOJHBI, I[yHaAMH, 53XO0, IIBETa Tell,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JEWCTBUE BHUIMMOTO,
yIbTpaUOJIECTOBOTO U  PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
pPaIMOAaKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJioBeKa), MPH ATOM IMEPEBOJAUTH MPAKTUYECKYIO 3ajlayy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OIMMCHIBATh M3yYCHHBIE CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBM)KCHHH, YCKOPEHHE, TEPEeMEIleHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIAJEHUs, BEC Tejla, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKkas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHITOrO HAJl MOBEPXHOCTHIO 3€MJIU, MOTEHIMATbHAS YHEPTUs CXKATON
NPYXKUHBI, KUHETUYECKas DHEprus, TOJHAs MEXaHW4YecKas JHEeprus,
MIEPHOJT M YacTOTa KoJIeOaHWH, IJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPU OTTUCAHUHU
MPaBUJIBHO TPAKTOBaTh (M3MYECKUN CMBICT HCIOIB3YEMBIX BEIWYHH,
0003HAaUEHUs W EIUHUIIBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaPHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (U3WUYCCKHUE SBICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHSI,
OPUHITUI  CYTEPIIO3UIIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIOMJICHUS CBETA, 3aKOHBI COXPAHCHHS 3apsIOBOTO M MacCOBOTO YHCET



IpU SJAEPHBIX PEaKIUsAX, IPU ATOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISBISTH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOod Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
buznyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIMecs Ha cucremy u3 2-3
ypaBHEHUI), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (DU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOUHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJIsl PEIICHHMs], TPOBOAUTH PACUEThI U
OLICHUBATh PEAJMCTUYHOCTh IMOJYYEHHOTO 3HA4YeHUs (PU3NYECKOU
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pPEIINTh MPH MTOMOIIU
$u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE WCCICIOBAHMS, BBIICITSATH
IpOBEPSIEMOE  TPEATNOJIOKEHUE, OICHUBATh NPABHIBHOCTh MOPSIKA
OPOBEJCHUS  MCCIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATDH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKUX SIBICHUW WK
(Gu3MYeCcKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHA, 3aKOHa
COXPAaHEHHUSl HHEPrUM, 3aBUCUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOIO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOWCTB M300paKCHHsS B
IUTOCKOM 3€pKalie W CBOWMCTB H300pa)KeHHs TMpeaMeTa B coOMparomie
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB HU3IYUYEHUS):
CaMOCTOATENILHO  CcOOMpaTh YCTAHOBKY U3 HW30BITOUHOrO Habopa
o0OpylnOBaHUS, ONHCHIBATH XOJA OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOBI,

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HadeHUEe Uu3MepsieMoi BeIMYMHbI ((POKYCHOE paccTosHUE
coOuparoieii JTUH3bI), OOOCHOBBIBATH BBIOOp crocoba HW3MepeHus
(M3MepUTEILHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUM 0€3 HadallbHOM CKOPOCTH, IEepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJCHUs W yria MPEeIOMJICHHs OT yIJia



najieHusi): TIUJIAaHUPOBAaTh HCCIEIOBAaHUE, CaMOCTOSTEIBbHO COOHMpaTh
YCTaHOBKY, (DUKCHUpPOBaTh pE3yNbTaThl IMOJYYEHHOW 3aBUCHMOCTH
¢buznyecKkux BEIMYMH B BUAE TaOMUI U TpadUKOB, NeJaTh BBIBOJBI IO
pe3yJibTaTaM HCCIe0BaAHNUS;

IPOBOJAUTHh KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEJIWYUH (CperHss
CKOpPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIIUEHT
TPEHUsI CKOJIBXEHMS, MEXaHHueckas paboTa M MOULIHOCTb, 4YacTOTa U
nepuos KojaeOaHMM MAaTeMaTU4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparoledl JIMH3bI, paJAHOAaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEIIOKEHHON MHCTPYKIIMH, BBIYUCIIATH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MTOJIYYEHHBIE PE3YNbTAThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy1I0BaHUEM;

pa3iauyaTh OCHOBHBIC TIPU3HAKH H3YYEHHBIX (QU3UYECKUX MOJIEICH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOH Ha HX ONHCAHHUA (B TOM YHCIE:
CHHUJIOMETP, NATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHHUH U  HeoOXoauMble (usznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
OpU pPEUICHUH Y4eOHO-MPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie U cOOMparole JIUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MYECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTU TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOJCHUSA
HOPM 3KOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaloIlEel cpee;

OCYIIECTBJIATh TOUCK WHpOpMaMu (U3HUUECKOTO COJIEpKaHUS B
HuTepHeTre, caMoCTOATENbHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh



MyTH OINpEAeNIEHUs] TOCTOBEPHOCTH MOJyYeHHON HH(OpMAaIK Ha OCHOBE
MMEIOLIMXCS 3HAHUU U JOTIOJHUTENBHBIX HCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIOJIHEHUH yYEOHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JAUTEepaTypy (PU3MYECKOro COAep X aHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHHS HA OCHOBE
uHGOpPMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTAaBIATh PE3ybTaThl IPOEKTHOM WM UCCIEN0BATENbCKON
NEATEIbHOCTH, TMpPHU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT K3y4aeMoro paszjena (U3HKd U CONPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos
Ne HanmeHnoBaHue pa3aeioB U TeM JuekTpoHHbIE (UG pPOBHbIE)
KonrTpoabubie IIpakTuuyeckue
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 ®dusuka - HayKa 0 pUpoJIe 2 https://m.edsoo.ru/ZJ2UI3BM X
1.2 du3nYecKre BeITUYNHbI 2 1 https://m.edsoo.ru/UDCTC8RID
1.3 EcrecTBeHHOHAYYHBIN METO/I TO3HAHUSA 2 1 https://m.edsoo.ru/ZOL7QLIIS
Htoro no paznemny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BellleCcTBa
2.1 CtpoeHue BelecTBa 1 https://m.edsoo.ru/2SJI51M41
BIDKEHHE U B3aUMOJICHCTBUE YaCTH
2.2 A A i 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIECTBA
2.3 ArperaTHble COCTOSIHUSI BEIIECTBA 2 https://m.edsoo.ru/ONOVIXY 1K
Hroro no paszneny 5
Pasnen 3. /IBukeHne U B3auMoaeiicTBUE TeJl
3.1 MexaHndeckoe JBUKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 WNueprus, macca, TUIOTHOCTh https://m.edsoo.ru/GXPU4MT5P
3.3 Cuna. Bune! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Uroro no pazgeny 21
Pa3nes 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
apiienue. [lepegava naBneHust TBEPABIMU
4.1 A peaata d pA 3 https://m.edsoo.r/XODW367P2

TCJI1aMH, XUJIKOCTAMHU U ra3daMu




4.2 JlaBieHune KuIKOCTH https://m.edsoo.ru/2MVXZ0KL4
4.3 ATMoOcCdepHOe 1aBIcHHE https://m.edsoo.ru/T7134SXNO
efcTBUe
4.4 A TBITI, PRHAROCTI 1 rasa Ha 7 3 https://m.edsoo.ru/NFE6OY8SNK
MOrpy>XEHHOE B HUX TEJIO
Hroro no pazgeny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 Pa6ora u moutHoCTH 1 https://m.edsoo.ru/7SLMREDY 1
5.2 [IpocThie MeXaHU3MBI 1 https://m.edsoo.ru/S04NQXKX9
5.3 Mexanuyeckasi SHEpPTUs 1 https://m.edsoo.ru/G30454EMT
Hroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOT'PAMME




8 KUIACC

KoaundecTBO 9acoB
HaumeHnoBaHue pa3aesioB U TeM DJiIeKTpoHHbIE (HU(POBHIE)
Ne n/m Kontpoabnbsie IlpakTuueckue
NpOrpamMmbl Beero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrtpoeHnue u CBOICTBA BEIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TennoBbie POIECCHI 21 1 5 https://m.edsoo.ru/FI42ASVZA
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
ONeKTpUYECKHE 3a . 3a e e
2.1 p pS\IJIH)I PIUKCHHBL 7 1 https://m.edsoo.ru/R4AQORCTOQ4
TeJa U UX B3aUMOJIEHCTBUE
2.2 [TocTOAHHBIN MEKTPUUECKUN TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHEIE ABJICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
24 DneKTpoOMarHuTHasi MHAYKIIHUS 4 https://m.edsoo.ru/7QODSEL15
Hroro no pazgeny 37
PesepsHOE Bpems 3 ‘ ‘
OBIIEE KOJIMYECTBO YACOB I10
1 68 4 14.5

I[TPOTPAMME




9 KUIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne i/ Kontpoannbie IIpakruueckue
NMpPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3zgen 1. Mexann4deckue siBJICHHUSA
MexaHn4YecKoe IBH)KEHUE B CIIOCOOBI €ro
1.1 A 10 1 https://m.edsoo.ru/CEOGHRGTL
OTIFICAHHUS
1.2 B3aumonelicTBue Ten 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXPAHECHHS 10 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Pa3nen 2. Mexanuveckne KoJie0aHUs U BOJHBI
2.1 ‘ MexaHnueckue KoJieOaHus https://m.edsoo.ru/SSVIGSAI3
2.2 ‘ MexaHn4yeckue BOJIHBI. 3BYK 1 https://m.edsoo.ru/DHIJG8AS0
Hroro no pazneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
DNEeKTPOMarHUTHOE TOJIE U
3.1 P 6 2 https://m.edsoo.ru/DT98BSEY0
3IIEKTPOMArHUTHBIE BOJTHBI
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aK0OHBI paCIIPOCTPAHEHHUS CBETA https://m.edsoo.ru/HBN3INMK2M
4.2 JIuH3b1 ¥ onTUYECKUE TPUOOPHI https://m.edsoo.ru/20WNYKRX1
4.3 Paznoxenue 6e10ro cBeTa B CIEKTP 3 https://m.edsoo.ru/2Z5AHODTO
Wroro no pazueny 15




Pa3gen 5. KBanToBbI€e IBJICHUSA

u
5.1 CHYCKAHHE H TOIOTEHHE cBeTa 4 1 https://m.edsoo.ru/BK5SE4AQQ8
aTOMOM
5.2 CtpoeHue aTOMHOTO siipa 1 https://m.edsoo.ru/U3WX2R6IB
5.3 SnepHblie peakuuu 1 1 https://m.edsoo.ru/TMMVY9VSF
Hroro no pazgeny 17
Pa3zgea 6. [loBTOpUTEIHHO0-00001AK0IMH MOYJIb
I1
6.1 OBTOPCHHE 1 0600WIEHNE CORCPKaHH 9 2 https://m.edsoo.ru/JKQXVISBE
Kypca pusuku 3a 7-9 xinacc
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10
1 102 3 27

[NPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos 3 N
JIEKTPOHHbBIE IIH(POBLIE
Ne n/m Tema ypoka Kontpoabubie IIpakTuuyeckue P P
Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI

®dusuka — Hayka o npupoje. SBieHus

1 K PHPOA 1 https://m.edsoo.ru/35YPBIWSK
npupoabl. PuznuecKue IBICHUS
Mexanuueckue, TeIIoBbIe, JIEKTPUIECKHE,

2 1 https://m.edsoo.ru/I16US3L6H
MarHUTHBIE, CBETOBBIC, 3BYKOBBIC SIBIICHUS

3 ®u3nyecKue BEIMYHMHBI U UX U3MEPEHUE 1 https://m.edsoo.ru/6ZYFTFPA7
Vpok-uccnenosanue "M3mepenue

4 TEMIIEPATYPhl IIPU ITOMOILIH KUIKOCTHOTO 1 1 https://m.edsoo.ru/VOQGCNEIMP
TEPMOMETpa U AaTYHKa TeMIepaTypsl”
Kak ¢usuka u apyrue eCTeCTBEeHHBIC HAYKU
M3y4aroT npupoay. EcrecTBeHHOHAYYHBIN

5 - PHPOAY i 1 https://m.edsoo.ru/3LPP2HPX?2
MeTo[ To3HaHusl. Onucanue GU3nIeCKIxX
SIBJICHUH C TIOMONIBIO MOJENIEH
VYpoxk-uccnenosanue "[IpoBepka rumoTessl:

ATBHOCTH MOJETA MIAPUKA, MTYIIIEHHOTO

6 g P v 1 1 https://m.edsoo.ru/9YLZITEMU
TOPU3OHTAIILHO, TEM OO0JIbIIIE, YeM OOJIbIIIE
BBICOTA ITycKa"
Ctpoenue BemectBa. OMbITHI,

7 JIOKa3bIBAIOLINE TUCKPETHOE CTPOEHUE 1 https://m.edsoo.ru/FSPU40LYR
BEIIECTBA

8 JIBM>KE€HHE YaCTHII BEIlIEeCTBa 1 https://m.edsoo.ru/HQ31SN1F3
Ypoxk-uccnenoanune «OTMbITHI 11O

9 1 1 https://m.edsoo.ru/FT87UNTLS

Ha6J'IIOIlCHI/IIO TCIIIOBOI'O paCllIMPCHUs




ra3oB»

10 ArperatHbie COCTOSIHUSI BEIIECTBA https://m.edsoo.ru/STRDWACXM
B3anMocBs3b MeX 1y CBOWCTBAaMH BEIICCTB
B Pa3HBIX arperaTHBIX COCTOSIHUSIX U UX

11 p p https://m.edsoo.ru/AWM 1DBI48
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0EHHOCTH arperaTHbIX COCTOSTHUNA BOJIBI
Mexanunueckoe qBukeHue. PapHomepHoe u

12 https://m.edsoo.ru/3W6CCIHB1
HEpPaBHOMEPHOE JIBUIKEHUE

13 CxopocTtb. Equnuiibl ckopoctu https://m.eds00.ru/29GPTJAKL

14 Pacuer nyty 1 BpeMeHU IBUKECHUSA https://m.edsoo.ru/PVHMNWAUA
WNHueprus. 3aKkoH HHEPITUH.

15 BzaumopeiicTBue Ten Kak mpuYrHa https://m.edsoo.ru/KX5510IBX
W3MEHEHUS CKOPOCTH JIBH)KCHHUSI TEJl
ITmorHOCTS BemectBa. Pacyer maccel u

16 https://m.eds00.ru/0S71X3DPS
0o0BEMa Tejia MO0 €ro INIOTHOCTH
JlaOopaTtopHas padbora «Onpeneneaue

17 paTopHas p pelt https:/m.eds00.r/OH22PX7CX
MJIOTHOCTH TBEPOTO TEJay
Pemenue 3amau nmo teme "[110THOCTE

18 " https://m.eds00.ru/50DYVYG49
BeEIIIECTBA
Cuta kak XapakTEepPUCTHKA B3aUMOICUCTBUS

19 https://m.eds00.ru/NV56FY1G2
ten. Cuna ynpyroctu. 3akon ['yka
JlaGopaTtopHast pabora «3yuenue

20 3aBHCUMOCTH pacTsDKeHUs (aeopmarivin) https://m.edsoo.ru/PXXW6DHXE
MPY>KUAHBI OT PUJIOKEHHON CHITBI»

21 SIBnenue tarorennsa. Cuiaa TIKECTH https://m.edsoo.ru/OCWIXFNQE
CBs13b M@Ky CUJION TSKECTH U MacCon

22 tTena. Bec Tena. Pemenue 3amad mo teme https://m.edsoo.ru/SPZHPV1YJ

"Cuna Tspoxectu"”




Cuita TSDKeCTH Ha APYyrux IjiaHeTax.

23 https://m.edsoo.ru/IM2DOKYLI
Ou3NYeCKue XapaKTEPUCTUKH TIIAHET
24 N3mepenue cui. Junamomerp https://m.edsoo.ru/IT1IZGKCKH
25 Bec Tena. HeBecomocTh https://m.edsoo.ru/UA01SQ8RE
CroxeHne BYX CHJI, HAIIPABIEHHBIX 110
26 . g E'X ’ vp https://m.edsoo.ru/L6SNUZVZ8
OJIHOM TIpsIMO#1. PaBHOCHCTBYFOIIIAS CHIT
Pemenne 3amau mo reme
27 " . 8 " https://m.edsoo.ru/MKPXDZNXS5
PaBHOelicTBYIOIIAS CHIT
TpeHne CKOIbXKEHUS U TPEHUE MTOKOS.
28 P R https://m.edsoo.ru/TAIEOSMMH
Tpenue B Ipupoae U TEXHUKE
JlaboparopHas pabota «3yuenue
3aBUCUMOCTH CHUJIBI TPEHHS CKOJIBKCHHS OT
29 https://m.edsoo.ru/TAQP4B30A
CHWJIBI JABJICHUS U XapaKTepa
COTIPUKACAIOIINXCS TTOBEPXHOCTE»
Pemenne 3amau Ha onpeaeiieHue
30 . A . peA https://m.eds00.ru/5YY23XXSD
PaBHOJICHCTBYIOIIEH CUITBI
Pemrenne 3amau mo remaMm: «Bec Temay,
31 «I"padmueckoe n300pakeHUE CHI, https://m.eds00.ru/TO9V639RZF
«Cuby, «PaBHOACHCTBYIOIIAS CUIT»
KonTponbhas paboTa no remam:
«MexaHuueckoe IBMKeHHey, «Macca,
32 A https://m.edso00.ru/PAROSWEA4D
MJIOTHOCTBY, «Bec tenay, «['paduueckoe
n3o0paxkeHue crn, «CHIb»
apienne. CiocoObl YMEHBIIIEHUS U
33 A Y https://m.edsoo.ru/25TVM1FDL
YBEJIMUYEHUS TaBICHUS
aBJIeHHE raza. 3aBUCUMOCTD JaBJIEHUS
34 A . g https://m.edso0o.ru/544YMX9WR
ra3a ot o0bEma, TeMInepaTypbl
35 Ilepenaya naBieHust TBEPIBIMU TEJIAMH, https://m.edsoo.ru/CG5POSNWO




KUIKOCTAMMU M ra3aMHu. 3akoH Ilackans

I[aBHeHI/Ie B XXUJKOCTH M Ia3€, BbI3BAHHOC

36 . https://m.edsoo.ru/K7T1219UC
JNEUCTBUEM CHIIBI TSDKECTH
Pemenne 3amau no teme «/laBiienne

37 HICHHE 3371211 110 TeMe «/lapuieHue B https://m.edsoo.ru/UHHC5RB6W
JKHIKOCTH U rase. 3akoH Ilackaisy

38 Coo0mmaromumecs: Cocyabl https://m.edsoo.ru/7HDBMDHR?2

39 I'mapasnuueckuii mpece https://m.edsoo.ru/67X21.F396
Manowmerpsl. [TopiiHeBoil >KUIKOCTHBIN

40 p p g https://m.edsoo.ru/5G846G718
Hacoc
Atmocdepa 3emmn. [puannen
CYIIIECTBOBAHUS BO3 HOI 000JIOUKH

41 y Ay https://m.edsoo.ru/DRQ6ZPW 1M
3emiu. 3aBUCUMOCTh aTMOC(EPHOTO
JIaBJICHUs OT BBICOTHI HaJl YPOBHEM MOpS

42 Bec Bozmyxa. AtmochepHoe qaBiieHue https://m.edsoo.ru/PYRNEDISY
H3mepenune atmocdeproro gasiaeHus. OObIT

43 p bep A https://m.edsoo.ru/2183TIPD4
Toppuuennu
3aBHUCUMOCTE aTMOC(EPHOTO JABIEHHS OT

44 (bep A https://m.edsoo.ru/YWIJFWMZIJ
BBICOTBI HaJ] YDPOBHEM MOPSI
bapomerp-anepous. AtmochepHoe

45 P p PO bep https://m.edsoo.ru/WBNXTP7GR
JIaBJIEHUE Ha PA3JIMYHBIX BHICOTAX
Pemenne 3amag mo teme "AtMmocdepHoe

46 " a bep https://m.edsoo.ru/ YWVWL5TAL
JaBJIEHNE
JleficTBUE KUAKOCTH U Ta3a Ha

47 MOTPYKEHHOE B HUX TEN0. ApXUMEN0Ba https://m.edsoo.ru/SMGIFR466
cuia
JlaGopaTtopHas pabota «OnpeneneHue

48 BBITAJIKUBAIOIIEH CHJIBI, I€HCTBYIONIEH Ha https://m.edsoo.ru/7U40IDLK2

TCJI0, IIOTPYKECHHOC B )KUJIKOCTB»




JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Tella B

49 . . 1 https://m.edsoo.ru/OUOBGKKSW
BOJIC OT 00bEMa OTPYKEHHOW B KHUIAKOCTh
YacTH TeJiay

50 [LmaBanue Ten https://m.edsoo.rt/UMAE9Q10Y
Jlaboparopnas pabota "KoHcTpyrpoBaHue

51 apeoMeTpa UM KOHCTPYUPOBAHUE JIOJKU U 1 https://m.edsoo.ru/BGOVBS63P
omnpezaeneHue e€ rpy30n0abEMHOCTH"
Pemenue 3agau mo remam: «IlnaBanue

52 cynoB. BoznyxornaBanuey, «/laBnenue https://m.edsoo.ru/R7VHLA60Q
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»

53 Mexanunueckas pabota https://m.edsoo.ru/1 YIR6J715

54 MomHOCTh. EqMHUIIBEI MOIITHOCTH https://m.edsoo.ru/4AUUXTHR1X
Vpok-uccienoBanue "Pacuét MOIHOCTH,

55 g . " 1 https://m.edsoo.ru/GDB065558
pa3BUBaEMOM NP MOIBEME TIO JIECTHHUIIE

56 IIpocTeie Mmexanu3Msbl. Peryar. PaBHoBecue hitps://m.cdsoo.r/8YRUOUGS?
CHUJI Ha pblyare
KontponbHas padota o teme «/laBienne

57 TBEPJIBIX TEJ, )KUJIKOCTEH 1 Ta30B» / https://m.edsoo.rt/DWLOWQXQZ
Bcepoccuiickas mpoBepouHas paboTa
PesepsHblit ypok. Pabota ¢ Tekctamu 1o

53 teme «/laBnenue TBéIU))Imx TEJI, KUJKOCTEHN hitps://m.cdsoo.r/RECSYBOFS
1 Ta30B» / Beepoccuiickas mpoBepoyHas
paborta
Prryaru B TexHuke, OBITY U IPUPOJIE.

59 JlaGopaTtopHnas pabota «HcciaenoBanue 0.5 https://m.edsoo.ru/KR7VOIXUT
YCJIOBHI paBHOBECHSI pbIyara

60 Pemenue 3aga4 no teme «Y cioBus https://m.edsoo.ru/6AXDHFS8N




PpaBHOBECHA pblyara»

Koaddunment noneznoro neicTBust

61 MexaHu3ma. Jlaboparopnas pabora 1 0.5 https://m.edsoo.ru/4AAYEYZDMW
«3mepenue KII/] HakIOHHOM MIIOCKOCTH
Pemrenne 3agau mo treme "Pabora,

62 " 1 https://m.edsoo.ru/VESXBQLVS
MouHoCcTh, KIIT/]
Mexanunueckas Heprusi. Kunetudeckas u

63 1 https://m.edsoo.ru/3HQE7HOYK
MOTEHIMATbHAS SHEPTUS

64 3aKOH COXpaHEHUs1 MEXaHUYECKOMN YHEprun 1 https://m.edsoo.ru/46Y227ZPME
YPpOK-3KCIIEPUMEHT 11O TEME
"JKcrnepuMEHTAJIbHOE OIpeIETICHHUE

65 M3MEHCHUS KHHETHYECKON 1 1 1 https://m.edsoo.ru/SM7E7YTZC
MOTEHIIUATBLHON SHEPTUH MPU CKAThIBAHUHT
TeJla M0 HaKJIOHHOM MIoCKOCTH"
KonTponpHas padora o teme «Pabora u

66 P P 1 https://m.edsoo.ru/AECZ9T7EC
MOIIHOCTb. DHEPTHUSD)
PesepBurlit ypok. Pabota ¢ Tekctamu mo

67 p" P \ 1 https://m.edsoo.ru/MJJPGGSA3
TeMe "MexaHn4ecKoe TBUKEHHE
PesepsHslit ypok. Pabota ¢ TekcTtamu 1o

68 y " 1 https://m.edsoo.ru/XT2SMNZYM
teme "Pabota. MomHocTh. DHeprus

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoauuecTBO 4acoB

DJIeKTpoHHbIe HU(pOBbIE

Ne ni/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI

OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-

1 KMHETUYECKON TEOPUH U UX ONBITHBIC 1 https://m.edsoo.ru/10BIEJ8GQ
MOATBEPKICHUS

2 Macca u pa3mep aTOMOB U MOJIEKYJT 1 https://m.edsoo.ru/OMIN4E3EH
Moaenu TBEpAOTO, KUJIKOTO U

3 s P a . 1 https://m.edsoo.ru/HVW3WMRAS
ra3000pa3HOro COCTOSHUH BEIIeCTBA
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUIKOTO U
ra3000pa3HOro COCTOSIHUM BEIIecTBa Ha

4 . 1 https://m.edsoo.ru/DJYTZQHS83
OCHOBE MOJIOKEHHUI MOJIEKYJISIPHO-
KHMHETUYECKOU TEOpUH

5 Kpucrannuyeckue u amopdHsie Tena 1 https://m.edso00.ru/8G73PVM40
CmaunBaHue U KallWJUISIPHOCTb.

6 1 https://m.edsoo.ru/7XZHOXTSK
[ToBepXHOCTHOE HATS)KEHUE

7 TeruroBoe paclIMpeHne U cxaTue 1 https://m.edsoo.ru/I3N30OKS8L
Temnepatypa. CBsi3b TEMIIEpaTyphI CO

8 Patyp patyp 1 https:/m.edsoo.ru/SXSV6F15B
CKOPOCTBIO TEIJIOBOTO JIBHXKCHHS YaCTHUII
Buyrpennss sueprus. CnocoObl U3MEHEHUs

9 yIp . P 1 https://m.edsoo.ru/BBVCIOMHG6
BHYTPEHHEH 3HEpruu

10 Bunae! rerionepenaun 1 https://m.edsoo.ru/WF4J3070P
VYpok-koHpepenus "[IpakTuueckoe
WCTIOJIb30BAHHE TEIJIOBBIX CBOMCTB

11 1 1 https://m.edsoo.ru/UU910QFZW
BEIIIECTB U MAaTEPUAJIOB B IIEJISIX
sHeprocOepexxeHus"




12

13

KonnuectBo TeIwioTel. Y aenbHasa
TEIUIOEMKOCTD

YPaBHeHI/IC TEIJI0BOro OanaHca.
TemnooOMeH U TEIJIOBOE PpaBHOBECUEC

https://m.edsoo.ru/88291DDIZ

https://m.edsoo.ru/P52QUVQJE

14

JlaboparopHnas pabota "Hccienoanue
SIBJICHUS TETNIOOOMEHA MPU CMEIINBAHUT
XOJIOIHOM U ropsiuei Boas!"

https://m.edsoo.ru/FR2N6NSGV

15

16

17

Pacuer konu4decTBa TEIIOTHI,
HE0OXO0UMOTO ISl HArpeBaHUs TeNa U
BBIJICIIIEMOTO UM TIPH OXJIQKICHUH

JlaboparopHas pabota "Onpenenenue
yZEJIbHON TEIJI0EMKOCTH BemiecTa'
OHeprus TomiuBa. Y ieiabHasi TerjaoTa
CropaHus

https://m.edsoo.ru/JSMRA1APW

https://m.edsoo.ru/40IT1ZJAH

https://m.eds00.ru/683AIXYWS

18

19

20

[InmaBnenue n oTBEpAEBaHUE
KPUCTANINYECKUX TeN. Y IeNbHas TeIIoTa
IUTaBJICHUS

JlaGopatopHas pabota "OnpezneneHue
yJIeIbHOM TEIUIOTHI IJIaBJIeHUs Jibaa"

[Tapoo6pazoBaHue 1 KOHACHCAIHSL.
Hcnapenue

https://m.edsoo.ru/JHE5A1PJF

https://m.edsoo.ru/LCOXVHGHD

https://m.edsoo.ru/CQG4DQKML

21

Kunenue. Y nenpHas Termiora
napooOpa3oBaHus U KOHICHCAIIUH.
3aBUCHMOCTH TEMITEPATypPhl KUTIEHHS OT
aTMoc(hepHOTro JaBICHHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

Bnaxxnocts Bo3znyxa. JlabopaTopnast pabota
"OnpezeneHne OTHOCUTEIBHOM BIIaXKHOCTH
BO3ayXxa"

https://m.edsoo.ru/7KP37W0J 1




Pemenue 3amau Ha onpenencHue

23 https://m.edsoo.ru/N4XJEXGAL
BJIQKHOCTH BO3/yXa
[TpuHIIUTIBI paOOTHI TEIMJIOBBIX ABUTATEIICH.

24 [TapoBas TypOuHa. JIBurarenb BHyTpEHHETO https://m.edsoo.ru/6BKWSWYG6
CropaHus
KIIJI TenmoBoro psurareins. TenioBwie

25 A A . https://m.edsoo.ru/UJA3SDRDOH
JIBUTATEIM U 3alIUTa OKpYy>Karoei cpebl
3aK0H COXpaHEHUS U IIPEBPALLICHUS

26 P pespait https://m.eds00.ru/B1KX6RPQ9
SHEPTUU B TEIUIOBBIX MpoOIleccax
[ToaroToBKa K KOHTPOJIBHOHN paboTe MO

27 Teme "TemnoBble gBiaeHud. 3Menenne https://m.eds00.ru/9AQ53CC7C
arperaTHbIX COCTOSIHMI BemecTna'
KonTtponsHast padora o Teme "TemmoBbie

28 siBIIeHUs. MI3MeHeHue arperaTHbIx https://m.edsoo.ru/0X03133KU
COCTOSIHM BelrecTna"
DnexTpusanud Tea. /[Ba poga

29 prsatl /lsa pon https://m.edso00.ru/9E§5KDOMD
AIEKTPUUYECKUX 3aPSI0B
VYpok-uccnenosanue "IIEKTPU3ALUS TET

30 P . a przatt " https://m.edsoo.ru/JALQFK67]
WHIYKIUEN U IPU CONTPUKOCHOBEHUHU
BsanmonelicTBue 3apsiKEHHBIX TEJI. 3aKOH

31 g p https://m.edsoo.1u/LIJCQZZS9
Kynona
DnekTpuueckoe nose. HampspkeHHOCTh

32 ANEKTpUIecKoro noJist. [ITpuHiun https://m.edsoo.ru/N79CZGZ1J
CYTEPIIO3UITUH JICKTPUUECKUX MOJICH
Hocurenu snekTpuueckux 3apsiioB.

33 . https://m.edsoo.ru/AFOIKADMV
DnemeHTapHbId 3apsia. CTpoeHue aroMa
ITpoBOIHUKHY U JUIIEKTPUKHA. 3aKOH

34 POBOA A p https://m.edsoo.ru/USJR991PB

COXPAaHCHHUA SJICKTPUUCCKOTO 3apsaa




Pemienue 3a1a4 Ha NpUMEHEHUE CBOMCTB

35 https://m.edsoo.rt/SXWWOSWI5
AIEKTPUUYECKUX 3aPSI0B
DJIEKTPUUYECKUI TOK, YCIOBUSA €0

36 cyuiectBoBanus. MIcTouHMKH https://m.edsoo.ru/ISIMP3J3M
AIEKTPUYECKOTO TOKA

37 JlelcTBUA 2JIEKTPUUYECKOTO TOKA https://m.edsoo.rt/QSWUTCKVT
VYpoxk-uccnenosanue "Jleiictere

38 JIEKTPUYECKOTO I10JIsl Ha IPOBOJAHUKH U 1 https://m.edsoo.ru/ZHMKZM4JU
JURJIEKTPUKH"
DJIEKTPUYECKHI TOK B METAJLIaX,

39 https://m.edsoo.ru/E4ACOOOYPF
KUAKOCTAX U razax

40 DJeKTpuyecKas ernb U €€ COCTaBHbIC YaCTH https://m.edsoo.ru/ROW7KUDDO
Cuna toka. JlabopatopHas pabota

41 " patopHai p " 0.5 https://m.edsoo.ru/9LHH7UNIJI

H3mepeHue u peryiupoBaHHue CUIIbI TOKA

DnekTpuueckoe HanpshkeHue. BonbTmerp.

42 JlaGopatopHas pabota "H3mepenue u 0.5 https://m.edsoo.ru/X7POJOFGH
pEryJINpOBaHHUE HANIPSHKEHUA"
ConpoTuBieHue NPOBOAHUKA. Y I€IbHOE

43 P POBOA A https://m.edso0.ru/ESUOSPCAG
COTIPOTHBIICHUE BEIIECTBA
JlaGopatopHas paboTa "3aBUCUMOCTb
AIEKTPUIECKOTO COMPOTUBICHUS

44 P P 1 https://m.edso0.ru/4]JDASGZNX
MIPOBOIHHKA OT €T0 JITTUHBI, TUTOIIA !
MOTIEPEYHOr0 CeUYeHusl U MaTepuana”
3aBUCHMOCTH CHJIBI TOKA OT HaIPSHKCHHUS.

45 https://m.edsoo.ru/VEZPE70Q8Q
3akoH OMa aJid y4acTka 1enu
JlaGopaTtopnast pabora "HccnenoBanue

46 3aBUCHMOCTH CUJIBI TOKA, UAYLIETO Yepe3 1 https://m.edsoo.ru/XSTHIN3RM

PE3UCTOP, OT CONPOTUBJICHUA PE3UCTOPA U




47

HamnpspKeHus Ha pesucrope”

IlocnenoBarenbHOE U napaujiCJIibHOC
COCIMHCHUA ITPOBOIHHNKOB

https://m.edsoo.ru/HJ990Q3493

48

JlaGoparopnas pabota "IIpoBepka npaBuia
CJI0’KEHHUSI HANIPSKEHUN ITpU
MOCJIEIOBATEIILHOM COCIUHEHNUH JIBYX
pe3uctopos"

https://m.edsoo.ru/VO3VYPOTS

49

50

51

JlaGoparopnas pabota "IIpoBepka npaBuia
AJId CUJIBI TOKaA IpH HapaJlJICIbHOM
COEJIMHEHUH PE3UCTOPOB"

Pemenue 3amgau Ha IMPUMCHCHHEC 3aKOHA
Oma 1A PA3JIMIHOro COCAMHCHUA
IMPOBOAHUKOB

PabGoTa 1 MOIIIHOCTB AJIEKTPHUYECKOTO TOKA.
3akoH J[xoynsa-Jlenna

https://m.edsoo.ru/DPAXG8PZJ

https://m.edsoo.ru/19ZEFKZ74

https://m.edsoo.ru/40AIXYN3H

52

53

54

JlaGopaTtopHast pabota "Onpezenenue
paboTHl U MOIIHOCTH AJIEKTPHUUECKOTO TOKA"

DJeKTpuYecKue 1eny U MoTpeduTenn
3JIEKTpUUECcKOi sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

ITocTostHHBIE MAar"uThl, UuX B3aUMOOCHCTBHE

https://m.edsoo.ru/VR92VE8IHA

https://m.edsoo.ru/1L3KZ2XI.M

https://m.edsoo.ru/KL1ZHIKQF

55

56

57

VYpok-uccnenosanue "M3ydenue nonen
MOCTOSTHHBIX MarHUTOB"

MarnuTHOe nosie. MaruuTHoe noJje 3eMiu
U €ro 3Ha4YeHHue JUIs )KU3HU Ha 3emiie
[TonroroBka Kk KOHTPOJIBHOU paboTe Mo
TeMe "DIEeKTPUIECKHE 3aps/bl.
3apspKeHHBIE TeJla U MX B3aUMOJICHCTBHUS.

https://m.edsoo.ru/1GL7RJQOR

https://m.edsoo0.ru/R3XXJCRVK

https://m.edsoo.ru/RTA1IB1C5




58

59

[TocTOAHHBIN 2JIEKTPUUYECKUN TOK"

KonTtponbHas pabora o Teme
"DeKTpruuecKue 3apsabl. 3apsSKEHHbIC
TeJa ¥ UX B3auMozaeincTBus. [locTosHHBIN
aeKTpudecKkuii ToK" / Beepoccuiickas
poBepoyHas paborta

PesepBHeiit ypok. Pabora ¢ TekcTamu mo

teMe "I1oCTOSTHHBIN JEKTPUISCKUN TOK" /
Bcepoccuiickast mpoBepouHas paboTa

https://m.edsoo.ru/ZISSW4Z7TW

https://m.edsoo.ru/EQRLKPT1U

60

OmneiT OpcTena. MaruuTtHoe nose
JIEKTPUUYECKOr0 TOKa MaruurHoe noie
KaTylIKu C TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

62

HpI/IMeHeHI/IG OJICKTPOMAriuTOB B TCXHHUKE.

JlabopaTtopHas pabora "U3yuenue
HeﬁCTBHH MAarauMTHOI'O I10JIA Ha ITPOBOJHUK
¢ ToKkoM"

ONEKTPOABUTATEb IOCTOSIHHOTO TOKA.
Wcnonb3oBanue aneKkTpoaBUraTesieid B
TEXHUYECKHUX YCTPOMCTBAX U Ha
Tpancnopre. JlabopaTopHas pabora
"KoHcTpynpoBaHue u usyueHue padboTsl
JEKTpOABUTATENS"

0.5

https://m.edsoo0.ru/KG8XDIUWD

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

63

64

Onsitel dapanes. 3akoH
3JIEKTPOMAarHUTHOM MHAYKIuuU. [IpaBuio
Jlenna

OnekrporeHepatop. CrocoObl TOTyYeHUs
IIEKTPUYECKON SHEPTUU. DIIEKTPOCTAHLIUN
Ha BO300HOBIISIEMBIX HCTOUHUKAX SHEPTHU

https://m.edsoo.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A




[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo

65 TeMe "DJIEeKTPUUECKUE U MarHUTHbIE 1 https://m.edsoo.ru/GFS9PNCSB
SABJICHUS"
KonrponbHas pabora no reme

66 " " 1 https://m.edsoo.ru/APBXXTADS

ONeKTpUYECKHUEe U MAarHUTHBIE SIBICHUS

PesepBHblit ypok. Paborta ¢ Tekctamu 1o

67 " " 1 https://m.edsoo.ru/4B8GKYQI1X
TeMe ""TeruioBbIe SBIeHUs
Pese i1 ypok. Pabora ¢ Texcra

68 PBHBIT YP 1a © TEKCTaMI o 1 https://m.edsoo.ru/ISHXLLTXX
TeMe "MarHuTHbIC SBICHUS

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 14.5




9 KUIIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Nen/m  Tema ypoka Kontpoabubie IlpakTnueckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

Mexanunueckoe ABuxkeHue. MarepuanpHas

1 1 https://m.edsoo.ru/UP3188VCD
TOYKa
Cucrema orcuera. OTHOCUTENBHOCTh

2 1 https://m.edsoo.ru/UWFLOQ33T
MEXaHUYECKOT'O JIBHKEHUS

3 PaBHOMEpHOE NPAMOJIMHENHOE ABUYKEHHUE 1 https://m.edsoo.ru/E65RWOZKO
HepaBHoMepHOE NpsIMOITUHENHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1 https://m.edsoo.ru/L043PYTGB
CKOPOCTb
[IpssMonMHENHOE PaBHOYCKOPEHHOE

5 1 https://m.edsoo.ru/SKUYWCHBO
JBH>KEHUE. Y CKOpEHUE
CxopocTh NPSIMOIMHENHOTO

6 paBHOYCKOpEHHOTo ABIKeHus. [ paduk 1 https://m.edsoo.ru/HXCDF3ZC8
CKOpPOCTH
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHS TeJla IIPH PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/1KKINJFO8
JBUKEHHUH 110 HAKJIIOHHOW IJIIOCKOCTH"

8 CBoOoauoe nmagenune teia. OnsiTe! [ annnes 1 https://m.edso0.1u/NMQA4GGEQ
PaBHOMEpPHOE IBUJKEHUE IO OKPYKHOCTH.

9 Ilepuon u yactora obpaieHus. Jluneitnas u 1 https://m.edsoo.ru/PVRBIDTTH
yTJI0Basi CKOPOCTH

10 LlenTpocTpeMUTENBHOE YCKOPEHHUE 1 https://m.edsoo.ru/OSLEFGWEZY

11 [IepBe1it 3ak0oH HproToHa. Bexktop cuibl 1 https://m.edsoo.ru/TADTURL3K

12 Bropoii 3akoH HeroToHA. 1 https://m.edsoo.ru/SA28NGVEV




PaBHoOelicTByOIIas cuiia

Tperuii 3akon Herotona. Cyneprnosunus

13 https://m.edsoo.ru/XPFYG64RM
CHIT
Pemenune 3a1a4d Ha E€HEHHE 3aKOHO

14 HHICHHE 3aAaT Ha HpUMEHEHH Hop https:/m.eds00.r/GEM2S4HK9
HrroTrona

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ

16 Pemenue 3anau no reme «Cuiia ynpyroctu» https://m.edsoo.ru/HML1AMNI12
JIaGoparopnast padora «Onpenenenue

17 patop P el https://m.edsoo.ru/T4PAJAFV 1
HKECTKOCTHU MPYKUHBD»

18 Cuna TpeHus https://m.edsoo.ru/B4WPRASI7

19 Pemenue 3anay no teme «Cumna TpeHUs» https://m.edsoo.ru/PJDH2DCOT
JIaGoparopnast padora "Omnpenenenne

20 patop p peA | https://m.eds00.ru/C56RD8K X8
Kod(ppuImeHTa TpeHHU CKOJIbKCHHS
Pemenue 3aga4 no teme "3akonsl HeroToHa.

21 8 " https://m.edsoo.ru/VT3T38KBU
Cuna ynpyroctu. Cuiia TpeHust
Cuiia TSKeCTH U 3aKOH BCEMUPHOTO

22 TATOTEHUA. Y CKOpeHue CBOOOIHOTO https://m.edsoo.ru/MEETXGF6Q
najieHust
Ypok-koHpepeHus "JIBIKeHne Tell BOKPYT

23 rpaBUTallMOHHOTO IeHTpa (ComHeuHas https://m.edsoo.ru/BLGGQ9259
cucrema). ['amakTuku"
Pemenne 3ama4a mo teme "Cuia TSHKECTH U

24 | https://m.edsoo.ru/VO2GV8YAT
3aKOH BCEMUPHOTO TATOTEHUS
[IepBas kocMHuueckas CKOPOCTb.

25 https://m.edsoo.ru/5S63XRG6ED
HesecomocTs n neperpy3ku
PaBHOBECHE MaTepruaIbHON TOUKMU.

26 AbGcomoTHO TBEpAOe Teno. PaBHoBecue https://m.edsoo.ru/AONEMB459

TBEPIOTO TENA € 3aKPEIIEHHON OCBIO




27

BpaiieHusi. MoMeHT cuiibl. LleHTp TskecTn

PaBHOBecue maTepuaIbHOW TOYKHU.
AGcomoTHO TBEpIOE Tesio. PaBHOBecHe
TBEPAOTO TeJa C 3aKPEIIEHHONH OChIO
BpaieHusi. MoMeHT cuiibl. LleHTp TskecTn

https://m.edsoo.ru/GAMQWA4SLS

28

Pemtenue 3amau mo reme "MOMEHT CHIBL.
Hentp TsixecTn"

https://m.edso0o.ru/0QJSN205C

29

30

31

[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME
"MexaHnYeCKOe IBUKEHE.
Bs3aumoneiictue Ten"

KontponbHas paboTa mo teme
"MexaHn4yecKoe IBUKEHUE.
Bsaumoneiictsue Ten"

Nmnynec Tena. Umnynsc cuiibl. 3aKoH
COXpaHEHUs UMILYJIbCa. YIIPYroe u
HEYIPYroe B3auMOJCICTBHE

https://m.edsoo.ru/8D7SUVXSJ

https://m.edsoo.ru/J1IBOUJ2YG

https://m.edsoo.ru/7PISBWQD2

32

Pemenue 3ana4 no teme "3aKOH COXpaHEHUS
uMmIyinbsca'

https://m.edsoo.ru/LQO6EH8F9

33

34

VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"

Mexann4geckas pa60Ta 1 MOIIHOCTb

https://m.edsoo.ru/3UH32H4RL

https://m.edsoo.ru/FCOHVOYXP

35

36

37

PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U
CHJIBI TPEHUS

JlaGopatopHnas pabora «OnpezneneHue
paloThI CUJIBI TPEHHS ITPU PABHOMEPHOM
JBUKEHHUH TeJa M0 TOPU30HTAIBHON
MTOBEPXHOCTH»

CBs3b OHCPTHUU U pa6OTLI. IToTenunanbHas

https://m.edsoo.ru/Y4H20MDHI

https://m.edsoo.ru/609HFE1P8

https://m.edsoo.ru/ZIFB7L5EF




SHEprus

Kunernueckas sneprus. Teopema o

38 . https://m.edsoo.rt/ WKXT. 7INXVR
KHUHETUYECKOU SHEPTUN

39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE https://m.edsoo.ru/FMM2S69EB
JlaGopaTopHas paborta «/3y4ueHue 3akoHa

40 patopHatp e https://m.edsoo.ru/OTVK8KIXB
COXPAHEHUS SHEPTUN
KonebarenbHoe 1BUKEHUE U €r0

41 https://m.edsoo.ru/3EQ3BHBZ3
XapaKTePUCTHKU
3aryxaromue koneOanus. BeiHyx1eHHBIC

42 yRarom YA https://m.edsoo.ru/I3ZKD2M12
KoJiebanus. Pesonanc

43 MareMatuueckuil 1 Npy>KUHHBIA MAsITHUKA https://m.edsoo.ru/O71PZDM11
VYpok-uccienoBanue «3aBUCUMOCTh

44 repuo/ia KojieobaHuM OT KECTKOCTH https://m.edsoo.ru/BACA6R4KS
MIPYKUHBI U MAcChI TPy3a»
[IpeBpatieHre sHEPrUK NpU MEXaAaHUUECKUX

45 peBpam P P https://m.edsoo.ru/RPN7BU655
KOJICOaHUIX
Jlaboparopnas pabota «Onpenenenue

46 4acTOThI U NIepuoja KojaeOaHmii https://m.edsoo.ru/FV1Y2NUGC
MPYXUHHOTO MasTHUKA)
Jlaboparopnast pabota «I[IpoBepka

47 HE3aBHUCHUMOCTH TIepHo/ia Koiebanuii rpysa, https://m.edsoo.ru/6YGEHWSDT
MOJIBEIIEHHOTO K HUTH, OT Macchl Tpy3a»
Mexanunveckue BoHbI. CBOWCTBA

48 MeXaHn4ecKuX BOJIH. [IpogosibHbIE 1 https://m.edsoo.ru/QHBQ3U5SXV
MOTIEPEYHBIE BOJTHBI
VYpok-koH(pepenuusa "MexaHnuecKue BOJIHbI

49 pox-KoHepem ) https://m.edsoo.ru/6PNOHXSJA
B TBEpOM Tee. CelicMUYeCKre BOTHBI

50 3ByK. PacripocTpaneHnue u oTpakeHHe 3ByKa https://m.edsoo.ru/NTZLRXDBS




Ypok-uccnenosanue "HabmroneHue

51 " https://m.edsoo.ru/SRPRGGZVSE
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOThI
I'poMKOCTB 3ByKa M BBICOTA TOHA.

52 N https://m.edsoo.ru/AOY3HSN3G
AKyCTUYECKUI1 pe30HAHC
VYpok-koHpepeHnius "YIbTpa3sByk U

53 P depenu P yIf, https://m.edsoo.ru/AU3Z0S07U
nH(PA3BYK B IPUPOJAE U TEXHHUKE
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe

54 "3akoHbl coOxpaHeHus. Mexanndeckue https://m.edsoo.ru/7YAJAVSTM
KoJieOaHus U BOJIHBI"
KonTponbHas pabota no Teme "3aKoHbI

55 coxpaHeHHus. MexaHn4ecKre KojJeOaHus u https://m.edsoo.ru/ZVD77Z44VH
BOJIHBI"
DNeKTPOMarHuTHOE T0JIE.

56 https://m.edsoo.ru/KAKC7THSCG
DNeKTpOMarHuTHbIE BOJIHBI

57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-konpepenmus "kana
3JIEKTPOMAarHUTHBIX BOJIH. Mcronb3oBaHue

58 N https://m.edsoo.ru/7E1J2VY03
3J€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM
cBs3u"
VYpok-uccnenosanue "M3ydeHne cBoiicTB

59 DJIEKTPOMATHUTHBIX BOJIH C ITIOMOIIBIO https://m.edsoo.ru/SHN7BSEB4
MOOMIIBHOTO TesedoHa"
Pemrenue 3amau Ha onpeeneHne 4acTOTh U

60 5 https://m.eds00.ru/WIGCO6QSN
JUTHHBI AJIEKTPOMArHUTHON BOJTHBI
DneKTpoMarHuTHasi IpUpoa CBeTa.

61 . https://m.edsoo.ru/ZFGOBMGEX
CxopocTth cBeTa. BomHOBBIE CBOMCTBA CBETA
Ucrounuku cseta. [IpsmonuHeitHoe

62 P https://m.edsoo.ru/NLIADWAXN

pacnpoctpaHeHue cera. 3atmeHus: ConHua




u JlyHsl

3aKoH OTpakeHUs cBeTa. 3epkaja. Pemenue

63 3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPAXKEHUS https://m.edsoo.rut/QONUKCDOB
cBeTa
[IpenomiieHue cBeTa. 3aKOH MPEIOMIIEHUS

64 https://m.edsoo.ru/NF1PZFEV3
cBeTa
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.

65 Hcnonp30BaHne NOJHOTO BHYTPEHHETO https://m.edsoo.ru/FZ7THV6E2W
OTpaXEHUS B ONTHYECKUX CBETOBOAAX
Jlaboparopnas pabota "HccnenoBanue
3aBUCUMOCTH yIJia MPEJIOMIIEHHS] CBETOBOTO

66 " https://m.eds00.ru/R800IT10S
Jly4da OT yIJIa MaJIeHUs Ha TpaHule "BO3ayX-
crexno""
Ypok-koHpepenuus "Mcnoab3oBanue

67 IIOJIHOTO BHYTPEHHETO OTPAKEHUS: https://m.edsoo.ru/0L9F63ZRU
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBS3b"

68 JIunzel. OnTryeckas cuiia JIMH3bI https://m.edso0o.ru/ZV702L9TF

69 ITocTpoenne n3o0paskeHHi B TMH3aX https://m.edsoo.ru/MWU2YHLIN
JlaboparopHast pabora "Onpenenenue

70 (OKYCHOT'O PaCCTOSHUS U ONITUYECKOM CHITBI https://m.edsoo.ru/3XTVNZNJJ
coOuparorien TUH3bI"
Ypok-koupepenius "OnTuyeckue

71 P deperiuuist https://m.edsoo.r/KKVRKOP3D
JIMH30BBIE TPUOOPHI

72 I'na3 kak ontuyeckas cucreMa. 3peHue https://m.edsoo.ru/KP1 ACI9PW
VYpoxk-koHpepenmus "Jledektsl 3penns. Kak

73 P Qeperi " Aled P https://m.edsoo.ru/ZKWLQ3CHI
COXPAaHUTh 3pEHUE
Paznosxxenune 6emoro cBera B criekTp. OMBITHI

74 https://m.edsoo.ru/ZPREFN4D5V

Herotona. CrnoxeHnue ceKTpaabHbIX




OBCTOB. HI/ICHCpCI/Iﬂ CBETa

Jlaboparopnas padota "OnbITHI 11O
Pa3IokKEHHUIO OEJIOro CBETa B CIICKTP U

75 https://m.edsoo.ru/ESISL6TCH
BOCITPHUSATHIO IIBETA MPEIMETOB IIPH UX
HaO0JII0JICHUHN Yepe3 [IBETOBbIC PHIbTPHI"
VYpok-nipaktukyMm "BosiHOBBIE CBOMCTBA

76 CBeTa: nucrepcus, uHTeppepeHIus u https://m.edsoo.ru/A1F3HB8Y9
mudpakius"
OmeiTel Pe3epdopaa 1 mmanerapHast MOAEID

77 pdopx P A https://m.eds00.ru/P922QVFIV
aroMa

78 [Tocrynater bopa. Moaens aroma bopa https://m.edsoo.ru/OBJPHE0G2
Hcnyckanue v moryioneHne cBeTa aTOMOM.

79 . https://m.edsoo.ru/MILRTHPCO
KBanTel. JInHelyaTeIe CIIEKTPHI
Vpok-npaktukyM "HaOironeHue cuekTtpoB

80 p p " ™ a p https://m.edsoo.ru/7NCLNW?296
WCITYCKaHUS

81 PaanoakTUBHOCTE U €€ BUIIBI https://m.edsoo.ru/22H32JWLM
CrpoeHue aToMHOro siapa. Hykinonnas

82 P Aipa. HYK htps://m.edsoo.ru/IRVESKOFK
MOJIEITh

83 PannoaktuBHbIe NpeBpanieHus. M3oromnsl https://m.edsoo.ru/RA796TPSP
Pemenne 3ama4d no teme: "PagnoakTHBHEBIE

84 " https://m.edsoo.ru/ WX2HQP2S6
TIpeBpaIICHUs

85 [Tepuona momypacnana https://m.edsoo.ru/WZDJCOES87
Vpok-koH(pepenus "PagnoakTUBHEIE

86 p (epenn A " https://m.eds00.ru/X1J4002C4
U3ITy4eHUs B IPUPOJIE, METUIIUHE, TEXHUKE
SInepHble peakni. 3aKOHBI COXPAHEHUS

87 Aep peakt p https://m.edsoo.ru/YOQ2XMKOO
3apsI0BOTO U MAacCOBOTO YHCEI
DHeprus CBA3U aTOMHBIX sifiep. CBsi3b Macchl

88 https://m.edsoo.ru/NSTEUFIO3

H OHCPIrun




89

90

Pemenue 3agad no reme "AnepHeie
peakuun"

Peakiuu cuHTe3a U neneHUs Aaep.
Uctounuku sHeprun CosiHIa U 3BE3]T

https://m.edsoo.ru/OD4KHLQ4T

https://m.edsoo.ru/RMBFQBND7

91

Ypok-koHpepenus " nepHas sHepreTuka.
JlercTBUA paguOAKTUBHBIX U3y4YEHUN Ha
JKUBBIE OpraHU3MbI"

https://m.edsoo.ru/QTNWFEFW90Q

92

93

94

95

[TonroroBka K KOHTPOJIBHOU PabOTE MO TeMe

"DJIeKTPOMarHuTHOE TOJIE.
DneKTpoMarHuTHbIe BOJIHBI. KBaHTOBBIE
siBJICHUS "

KonTponbnas pabota no teme
"DJIeKTPOMarHuTHOE TOJIE.
DneKTpoMarHuTHbIe BOJIHBI. KBaHTOBBIE
siBJICHUS "

[ToBTOpenue, o6o6menue. JJaboparopusie
pabotsl o kypcy "B3aumoneiicteue ten"
[ToBTOpenue, 06o6meHue. Pemenue

pacueTHBIX U KaYeCTBEHHBIX 3a/1a4 10 TeMe
"TemnnoBsie npouecch”

https://m.edsoo.ru/TBOXB9TUO

https://m.edsoo.ru/SUTJAFD6U

https://m.edsoo.ru/2GFCLJOJJ

https://m.edsoo.ru/MMINLZOSQ

96

[ToBTOpenue, 06o6meHue. Pemenue
pacYeTHBIX U KAYECTBEHHBIX 33]1a4 110 TeMe
"KII/] TerumoBeIx gBUTaTenei"

https://m.edsoo.ru/H7HKU30G3

97

98

[ToBTOpenue, o6o0menue. Pemenue
paC'-IeTHI)IX 1 KAQ4YCCTBCHHBIX 3a1a4 I10 TEMEC
"KII anekTpoycTaHOBOK"

[ToBTOpenue, 06o6menue. JJaboparopusie
paboTsl o kypcy "CBeToBbI€ sIBIEHUS"

https://m.edsoo.ru/ XP2HRNAY4

https://m.edsoo.ru/FK30FNRHX




[ToBTOpenue, o600meHne. Pabora ¢

99 TEKCTaMU 10 TeMe "3aKOHbI COXPAHEHUS B 1 https://m.edso0.ru/91XS3CXDT
MexaHuke"
IT eHue, 0oo6meHue. Pad

100 OBTOPEIHE, 090 ill e, FaboTa © " 1 https://m.edsoo.ru/L3YKVIINT
TekcTamu 1o teme "KosnebaHus 1 BOJIHBI
[ToBTropenue, o6o0menue. Padora ¢

101 " " 1 https://m.edsoo.ru/LG3271SQ6
TekcTamu 1o Teme "CBETOBbIC SBICHUS
[ToBTropenue, o6o0menue. Pabora ¢

102 TekcTaMu 1o TeMe "KBaHTOBas U siaepHas 1 https://m.edsoo.ru/W7IE16NUS8
¢uznka"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA II0 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/II-ICCKOC SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBJICHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauyy B Y4EOHYIO, BBLACIATH

CYIIIECTBEHHbIE CBOICTBA (MIpU3HAKH) (PU3UUECKUX SIBICHUN

1.4

ONKCBHIBATh H3YyYEHHBIE CBOWCTBA Tel W (hU3MUYECKUe SBJICHUS,
UCHOJNB3YS (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003Ha4YeHMs U €TUHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBS3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOMTHh  IpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

Q)HSHHCCKI/IX BCINYHH

1.5

XapakTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U IPOIECCHI,
WCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alHMCBhIBATh €r0  MaTeMaTUYecKoe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMil IPAaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATh I[PUYUHHO-CICACTBEHHBIE CBSI3M, CTPOUTH
oObsicHeHne u3 1 — 2 Joruueckux miaroB ¢ omopoi Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUM, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

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




dbopMyIbl, CBSI3bIBaIOIIME (PU3NYECKUE BETUUYUHBI: HA OCHOBE aHaIN3a
YCIOBHS 3aJayd 3alUChIBaTh KPATKOE YCIOBHE, MOACTABISAThH
buznyeckue BeMYMHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTD
CIIPaBOYHBIC JaHHBIC, HEOOXOAUMEBIC JIJIsl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTD MOJTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(¢U3NYeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBIACIATDH
poBepsieMoe  MpEANoiokeHue  (TUIoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJYyYEHHBIM pe3yibTaT, HaXOAUTb OIIMOKU B

XO0J¢€ oI11bITa, ACJIaTh BEIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl 0 HAONIONEHUI0 (U3NYECKUX SBICHUA WU
GuU3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsiEMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOIBI

BBITIOJIHSITh TPSIMBIE M3MEPEHUs C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUs MPUOOPOB C yUETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBl OT JPYyro C HCIONb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YE€OHOIO MCCIIEIOBAaHUSA, COOMpPAThH
YCTaHOBKY M BBINIOJIHATH U3MEPEHMUS, CIEAYS MPEII0KEHHOMY IIJIaHy,
(buKCUpOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PHU3MUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPapUKOB, A€JIaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBAHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIErys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyIOBaHUEM

1.14

yKa3plBaTh MPUHIUMBI  JEHCTBUS TNPUOOPOB M TEXHMUYECKHX
YCTPOMCTB, XapaKTepHU30BaThb MPHUHIMIBI JEUCTBUS H3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX OINHMCaHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX  SBJIECHUN U

HCO6XOI[I/IMLIC (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU



1.15

MPUBOAUTH TPUMEPHl (HAXOAUTh HWH(POPMALUIO O MpUMEpax)
MPAKTUYECKOTO MCIIOIB30BaHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalIeHHH ¢
npruOOpaMy U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHMYECKOT'O IIOBEACHUS B OK]Z)Y)KaIOH_Ieﬁ cpeac

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHpopManuu B cetd MHTepHET B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS Pa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH()OPMALIUIO, KOTOpasi SBISETCS NPOTHBOPEYMBOW HIIU

MOXET OBITh HEJOCTOBEPHOI

1.17

UCII0JIb30BAaTh Ipu BBITIOJTHCHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIpaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BiIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

nu3 O,Z[HOfI 3HAKOBOM CHCTEMBI B APYryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax MPOEKTOB WM Y4YEOHBIX HCCIEIOBAHUM, TPU STOM
IrPaMOTHO UCHOJB30BaTh W3YUEHHBIN MOHATUHHBIA ammapar Kypca

(GU3UKH, CONPOBOKIAThH BHICTYIIJIEHUE NPE3eHTaluel

IIPpU BBIITOJTHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmnec B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHMBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL TI'PYIINbI, BBbICTPAMBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHMs

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

pa3jnydaTthb SABJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha



OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBICHUE

1.3

1.4

1.5

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBIICHUH B
OKpY’KalOIIeM MHpE, B TOM 4YKCiIe (PU3NUECKUE SIBICHUS B MPHUPOJE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel U (pU3MUECKUE SBICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MUYECKUI  CMBICA  MCIOJB3yeMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULB! (PU3UUECKUX BEIMUYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh  TIpaMKHd  M3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEIUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WUYECKHUE SIBICHUS M IPOLECCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMCBIBAaTh €r0 MaTEeMaTU4YecKoe

BBIPA’XXCHUC

1.6

1.7

1.8

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTh 00bsACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C IOMOIIBIO | — 2 W3y4eHHBIX CBOMCTBA

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemats pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 3a/1a4X 3alIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBl U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJy4eHHOE 3HaueHue (U3MUYECKOW BEIMYMHBI C HW3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOYXHO PEIIUTh IMpPH I[OMOIIU
(U3MUEeCKUX METOJI0B, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TIPEINOJIOKEHUE, OLICHUBATh NPAaBUIBHOCTH MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOAbI

1.9

MPOBOAWTH OMBITHl MO HAOMIONCHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYECKUX  CBOWCTB  Tel:  (POPMYIHpPOBaTH  IPOBEPSEMBIC

MMPCAIIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPECAJIOKCHHOT O



000pyIOBaHUs, OMUCHIBATH XO/1 OMbITA U POPMYITHPOBATH BHIBOABI

1.10

BBIIIOJIHATDH IIPSAMBIE HM3MEPEHUSA C HCIIOIb30BAHMEM aHAJOIOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  HCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOU
BEJIMYMHBI OT JApPYrol € HCIOJIb30BAHUEM IMPSMBIX H3MEPEHUIA:
IUIAHUPOBATh HCCIIEJIOBaHUE, COOMpPATh YCTAHOBKY U BBINOJHSTH
U3MEpeHus, cieaysd  MpeIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl M TpaduKOB,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICAOBAHHUA

IMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCIINYHNH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMK, W BbBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTd Impu  paboTe ¢

1ab60paTOPHBIM 000PYIOBaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MPUHLUNBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HUCIOJbB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUMH U HEoOXoauMble

¢uznyecKne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U U3MCPUTCIILHBIC
npuOOpBl O CXeMaM M CXEMaTHMYHBIM PHCYHKaM, COCTaBIATh CXEMbI
DIIEKTPUUYECKUX IeTMeld C TOCIeAOBAaTeNbHBIM U TapauIeIbHBIM
COEJMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAuYEHUS
AJIEMEHTOB JIEKTPUUYECKUX LIETIEeH

IPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAaKTUYECKOr'0 UCIOIb30BaHUS (PU3NYECKUX 3HAHUH B IMOBCETHEBHON
KU3HU i1 oOecniedeHus: 0e30MacHOCTH TpU  OOpalieHun ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh MOUCK MHGOPMAIH (PU3NUECKOTO CONECPKAHUSI B CETH
NHTepHeT, Ha OCHOBE HUMEKOUIMXCSA 3HAHUKW U NYyTEM CpaBHEHUSA
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATH WHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpG‘IHBOfI WJIA MOXKET OBITh HCHOCTOBepHOﬁ

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU y‘-Ie6HI)IX SajlaHI/II\/'I HAay4YHO-




1.19

HOMYJSIPHYIO JINTEpaTypy (QU3MYECKOTr0 COAEpIKaHUS, CIPAaBOUYHBIC
Marepuainsl, pecypcbl cern MHTepHer; BuageTh  NpuUEMaMHu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus WHGOpMALUU U3 OJHON

3HAKOBOM CUCTEMBI B IPYT'yIO

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMANMIO M3 HECKOJbKMX HCTOYHHUKOB (PU3MUECKOTO
COJICp)KaHUs, B TOM 4YHUCIIEC NYyOJIMYHO MPEICTABISATh PE3yIbTaThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbCKOW JEATEIBHOCTH, IIPU 3TOM
IPaMOTHO HCIIOJIb30BAaTh M3YYEHHBIM ITOHATUHHBIM ammapar Kypca

(bu3UKH, COMPOBOXKIATH BHICTYIJICHUE MTPE3eHTaIueH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IPU BBIMOJHEHUN Y4YEOHBIX IMPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENbHOCTb TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMICTBHE,  MpPOSABISIL  T'OTOBHOCTh

pazpemniaTh KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

HCITOJIB30BaTh N3YYEHHBIE IIOHATHS

pas3iuyaTh SBJICHUS II0 ONMCAHUI0 MX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHUE
pacrno3HaBaTh NPOSBICHHE W3YYEHHBIX (U3MUYECKUX SBJICHUH B
OKpY’KaloIleM MHpe, B TOM 4HuciIe (U3NYECKUE SBICHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKU) PUINUECKUX SIBICHUN

1.4

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUIl  CMBICA  MCIOJIB3YeMBIX  BEJIHWYHH,
0003Ha4YeHHs U eUHUIIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (HOPMYIIbI,

CBSI3bIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH



L.5

BEJIMYMHAMHU, CTPOUTHh TpauKu  HM3y4EHHBIX  3aBUCUMOCTEU

(bU3HYECKUX BEINYNH

XapaKTepu30BaTh CBOWCTBA Tell, (DU3MYECKHUE SIBIICHUS W IPOIIECCHI,
UCIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU ATOM JaBaThb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTH4YeCKOe

BBIPpA)KCHUEC

1.6

OOBSCHATH (PU3MYECKHE MTPOLECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX WIaroB C IOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOHCTBA

(1)I/I3I/I‘ICCKI/IX ﬂBJ'IGHHfI, (1)I/ISI/IIICCKI/IX 3aKOHA UJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHble 3aJauyu (omuparouiyecss Ha cucremy u3 2 — 3
YpaBHEHHUIA), WCIOIB3Ys] 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIINEC
dusznyeckue BETUYMHBI: Ha OCHOBE aHallM3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOIIUE WU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOJIUTh PAaCUYEThl W OLICHUBATh PEATUCTUYHOCTH

MMOJIYYCHHOI'O 3HAaUCHUA (I)I/ISI/I‘ICCKOI‘/'I BCINYHMHBI

1.8

1.9

pacno3HaBaTh IMPOOJEMBI, KOTOPBIE MOXHO PEUINTh IPH HMOMOIIN
(Gu3MYeCKUX METOJIOB, UCIIOJb3Ys ONMCAHUE HCCIIEA0BAHUS, BBIAEIAThH
IIPOBEPSIEMOE TPEAIIONO0KEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICOBAHUSA, [EJIaTh BBIBOJABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJANTH OIBITHl M0 HAOJIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(buU3MYECKUX CBOWCTB TEN: CAMOCTOSITENIBHO COOMPATh YCTAaHOBKY W3
M30bITOYHOTO Habopa 000pYyIOBaHUA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOAI

1.10

1.11

OPOBOJIUTH MPH HEOOXOJMMOCTH CEpUI0 TMPSIMBIX H3MEpEHUH,
ompenensisi CpeaHee 3HAYCHHE H3MeEpsieMOoM BeTU4YHHBI ((POKyCHOE
paccTosiHUe coOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP croco0a

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICOBAHUE 3aBUCHMOCTEH (U3MUECKUX BEIUYUH C
WCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUMU: IJIaHUPOBATH HCCIEIO0BAHUE,
CaMOCTOSITEIbHO COOWpaTh YCTAaHOBKY, (UKCHUPOBATh PE3YIbTaThI

HOJ'Iy‘ICHHOfI 3aBUCHUMOCTH (I)I/ISI/IHCCKI/IX BCIIMYHMH B BHUIC Ta6J'II/II_II/I



rpaduKoB, IeaTh BHIBOJIBI 10 PE3yJIbTaTaM UCCIIEOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEAys MPEIJIOKEHHOW HMHCTPYKLMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

pe3yNbTaThl ¢ YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

J1a00paToOpHBIM 000pyI0OBaHUEM

pa3nuyaTth OCHOBHBIC TNPH3HAKK HM3YYEHHBIX (PU3MUECKUX MOJEINEH:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJJAHETapHas MOJENb aTOMa, HYKJIOHHAsd

MOJCJIb aTOMHOTI'O sAJpa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS H3yYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa MX ONUCAHUA, HCIOJIb3YA
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3dKOHOMCPHOCTHU

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU HU3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, WU3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTHUUYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI N300pakeHUH B MIIOCKOM

3epKaiie ¥ coOuparomieit IMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTh MH(QOpMAIMIO O MpHUMEpax)
MPAKTUYECKOT'O UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEHEBHOM
KU3HM Juid  o0ecriedeHHs O€30MacHOCTH TpU  OOpalleHuH ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAaHEHUSI 3/I0pPOBbS U

CO6J'IIOI[6HI/I$I HOPM 35KOJIOTUYCCKOTO ITOBECACHUA B Opr>KaIOH_ICI>'I cpenc

1.18

OCYIIECTBIISATh MOUCK MH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
WNuTtepuer, caMocTOsTENbHO (OPMYIHPYST TOUCKOBBIM  3arpoc,
HAaXOOUTh TYTHU  ONPEHAECIEHUs]  JOCTOBEPHOCTH  ITOJYYEHHOU
nHpopManii Ha OCHOBE WMEIOIIMXCS 3HAHWN W JIOTIOTHHUTEIBHBIX

HCTOYHHUKOB

1.19

UCMOJNb30BaTh NPU  BBINOJHEHHMM YYEOHBIX 3aJaHMA  HAy4HO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp KaHUs, CIpPaBOYHBIE
MaTtepuainsl, pecypchl cetu MHTepHeTr; BiazeTte  npuéMamu

KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHus MHGOPMAIMU U3 OJIHOU




3HAKOBOU CUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIE IIMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
coJepXkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl NPOEKTHOW WIIU
UCCIICIOBATENIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBI MOHATUHHBIN anmapaT U3y4aeMoro paszaesia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ y4EToM

0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBHH C
MIOCTaBJICHHBIMM  33Ja4aMH, CJIEAUTh 34 BBIIOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIJIQJ] B JCATENbHOCTb TPYINbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIeMEeHTA

IIpoBepsieMble 31€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOILET'O MHUPA

1.1

Ousuka — Hayka O Tmpupone. SIBI€HUS TNPUPOIBL.
®dusnueckue SABICHUA: MEXAHHYECKHE, TEIUIOBBIE,

QJICKTPUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenuuyuHbl. M3Mepenune — usmueckux
BenuuuH.  Dusmyeckue  npubopsl.  IlorpemHocts

n3MepeHuil. MexayHapoaHasi cucteMa eJIMHULL

1.4

1.5

2.1

22

2.3

ECTGCTBGHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6JHO,Z[CHI/Ie,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABMIKCHUC THIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTEC3, 00BsCHEHHE

Ha0JII01aeMOT0 SIBJICHUS
Onucanue pU3NYECKUX SBICHUM ¢ TOMOIIBIO MOJENIEN

[IpakTudeckue pabOTHI:
N3mepenue paccTossHUAMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenre pa3smMepoB MaJIbIX Tel.
N3mepenune temrepaTypsl Py NOMOLIHU KUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYpPHI

INEPBOHAYAJIBHBIE CBEJJEHIM A O CTPOEHUU BEIIECTBA

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbI, WX
pazMepsl. ONBITHI, JOKa3bIBalOLIME JUCKPETHOE CTPOCHHE
BEIIIECTBA

JlBuxkenne yactuil BemiecTBa. CBA3b CKOPOCTH
JOBWKEHMSI 4YacTHL] C  TeMmeparypoil. bpoyHoBckoe
nBUKeHue, Tuddy3us

B3aumopeiicTBue yacTHI] BEIIECTBA: IPUTKEHUE U

OTTAJIKNBAHHUC



ArperaTtHble COCTOSIHHS BEIECTBA: CTPOCHHUE Ta30B,
KUAKOocTed U TBEPABIX  (KPUCTANIMYECKHX)  TeIl.
2.4 B3aumocBsI3b  MeXJy CBOWCTBAMHU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX W WX aTOMHO-MOJEKYJISIPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

[IpakTryeckue paboOTHI:
Ouenka JuaMeTrpa aroMa METOJIOM pslioB  (c
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnbITEl 10 HAOJIOACHHUIO TEIUIOBOTO PACIIUPEHUS
ra3oB.
OnplTbl 10 OOHAapyXEHUIO  JEUCTBUS  CHII

MOJICKYJIIPHOI'O IMPUTSKCHU A

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKEHHE. PaBHoMepHOE 51
' HEPABHOMEPHOE JIBH)KEHUE
32 Ckopoctb. Cpenssisi CKOpPOCTb IPU HEPABHOMEPHOM
' IBUKEHUU. Pacyér myTu v BpeMeHU JBUKEHUS
SIBnenue uHepuuu. 3akoH MHepuuu. BsaumopeiictBue
33 TEJ KaK IIPUYMHA U3MEHEHHsI CKOPOCTH IBUXCHHS TEIL.
Macca kak Mepa MTHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBSI3pb  IUIOTHOCTU  C
' KOJINYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa
3.5 Cuna xak XapakTepuCTHKa B3aUMOJIEHCTBUS TeEIl
36 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibl ¢
' IIOMOIIBIO AUHAMOMETPA
37 SIBneHue TATOTEHUS U cuia TsKecTH. Cuila TAXKECTH
' Ha Jpyrux miaserax. Bec tema. HeBecomocTs
18 Cuna tpenus. TpeHHE CKOJIBKEHUS W TPEHHUE TOKOS.
' Tpenue B IpUpOAE U TEXHUKE
3.9 CrnoxeHue cui, HaNpaBiICHHBIX IO OJHOW IPSAMOM.
) PaBHOElCcTBYIOIIIAS CHIT
310 [IpakTuueckue padbOTHI:

OHpC,Z[CJ'ICHI/IC CKOpPOCTH  PAaBHOMCPHOI'O  IABHIKCHUSA




(wapuka B OKMJIKOCTH, MOJEIU  JIEKTPHUECKOTO
aBTOMOOWJIA M Tak janee). OmpeneneHue cpegHen
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapuka 10
HAKJIOHHOM  ImIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tela. OnbITHI, JI€MOHCTPHUPYIOLIHE
3aBUCHUMOCTh PacTsDKEeHUs (nedopmaruiv) mpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPHUPYIOLIHE
3aBUCHUMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapaKTepa COMMpUuKaCaroOmMnuXxcCsa HOBCpXHOCTeﬁ

dusnyeckue SIBJICHUSA B IIpupoac: IMpUMEPbI IBUXKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW U HEXXHMBOU IIPUPOJIE,
JIEUCTBUE CUJIbI TPEHUSI B IPUPOJIC U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: JUHAMOMETP, MOJIINITHUKA

JIABJIEHUE TBEPBIX TEJI, )KUJIKOCTEN 1 TA30B

Hasnenne TtBEporo tena. CrocoObl yYMEHBLICHHUS U

+ YBEJIMYEHHUS TABICHUS
42 JlaBienue ra3za. 3aBUCMMOCTD JIaBJICHUS Tra3a OT 00bEMa,
' TEMIEPATYPbI
43 [lepenaya naBneHus: TBEPABIMHU TeJlaMH, KUJIKOCTAMU U
' razamu. 3akoH Ilackans. [IHeBMaTn4yeckre MaluHbl
3aBUCUMOCTh  JIaBJICHUS OKUJKOCTH OT  TJIyOMHBI.
4.4 IMaapocraTuyeckuii mapagokxc. CooOIIArOITHECS COCY/IBI.
I'mnpaBnuueckre MEXaHU3MBI
Atmocdepa 3emn u atMmocepHoe naBieHue. [IpuunHel
45 CYyIIIECTBOBAHUS BO3AYITHOW oOo0mouku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JAABICHHS OT
BBICOTBI HaJl YDOBHEM MODSI
46 N3mepenue atmocgepHoro nasieHus. IlpuGopsl s
' M3MepeHust aTMOc(hepHOro JaBIeHUS
JleficTBHE >KMIKOCTM W ra3a Ha NOTPYKEHHOE B HHX
4.7 Tesno. BelTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [TnaBanue ten. Bo3gyxormnnaBanue
4.9 [IpakTuueckue padbOTHI:




4.10

4.11

HccnegoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
o0béMa TMOTPYKEHHOM B IKUAKOCTH YacTH Tea.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0, MOrpyxEéHHOe B  KUAKOCTh.  [IpoBepka
HE3aBUCUMOCTU BBITAJKUBAIONIEH CHJIbI, JCHUCTBYIOIICH
Ha TEJIO B JKHAKOCTH, OT Macchbl Teaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, JICUCTBYIOUICH Ha TEJO B JKUAKOCTH, OT 00BEMa
MOrPY>KEHHOW B KUJKOCTh YAaCTHU Te€jla U OT IJIOTHOCTH
JKHIKOCTH. KounctpynpoBanue apeomMerpa WIIH
KOHCTPYUPOBAHUE  JIOJAKA W  OINpelesieHne  eé

rpy30I0AbEMHOCTH

dusnueckue SIBIICHUS B npupoac: BJIMSHUC
aTMOC(i)epHOl"O JaBJICHHA Ha JKUBOH OpraHusM, IJIaBaHUC

pBIO

TexHuueckue yCTpPOHCTBA: COOOLIAIOIIUECS COCYIIBI,
YCTPOICTBO BOJONPOBOJA, T'MIPABIMYECKUN Mpecc,
MaHOMeETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HAcoC,

apeomeTp

PABOTA, MOIIHOCTD, OHEPT U

5.1 Mexanunueckas pabota
5.2 Mexanndeckass MOIIHOCTh
53 [IpocTeie  MeXaHU3MBI: pbIYar, OJIOK, HaKJIOHHAas
' m10ckocTh. [IpaBuno paBHOBecHs pplyara
54 [IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe  mpaBuio»  MexaHuku.  Kosddunment
5.5 I0JIE3HOTO nefcTBUs MEXaHU3MOB. [Ipoctsie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHmanpHast SHEPTUM TeNA, MOJIHITOTO Hall 3eMIIEN
5.7 Kunernueckas sHeprus
- [TostHass MexaHWYeckas JHEprus. 3aKOH W3MEHEHUS W
' COXPaHEHUS MEXaHHMYECKON YHEPTHU
- [IpakTudeckue pabOTHI:

Onpenenenne  paboTbl  CUJIBl  TpPEHUs  MpuU




8 KVIACC

Kox
pa3nena

PaBHOMEPHOM  JIBIDKEHMM Tella 10 TOPU30HTAIBHOU
NOBEpXHOCTU. MccnenoBanye ycinoBUil paBHOBECHS pblyara.
N3amepenne KIIJI nakimonHo# miuockoctu. M3ydeHnue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH SHCPIUuu

duznyeckue SBICHUS B npupoac: pbHaru B TCIIC

5.10
YyeJoBeKa
TexHuueckue yCTpOMCTBA: pblUar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
Kon
IIpoBepsiemble 31eMeHThI COACPKAHUS
3JIeMEeHTa
TEIUIOBBIE SABJIEHW A
OCHOBHbBIE  TOJIOKEHHUSI  MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMs BewlecTBa. Macca U pa3mepbl
' MosieKyl.  OIbITBI, IOATBEPKIAIOLUIME  OCHOBHBIE
MOJIOKEHHUS MOJIEKYJISIPHOKMHETHYECKOM TEOpUH
Mogenu  TBEPAOro, IJKMAKOIO M ra3000pa3HOro
6.2 cocTosiHUM BemiecTBa. Kpucramnudeckue M amop¢HbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEOpuun
6.4 CmauuBaHuE M KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paclIupeHye u cxxaTue
6.6 Temneparypa. CBsa3b TeMmIepaTypbl CO CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
67 Buytpennss sueprusa. CrnocoObl U3MEHEHUs! BHYTpEHHEH
' SHEPrUU: TeIionepeaaya U CoBepIIeHue paboThl
63 Bunel temonepenayu: TEMJIONPOBOIHOCTb, KOHBEKIINS,
' U3Iy4yeHue




KoanuectBO  TEIIOTEL VYnenbHasgs  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsiooOMeH U TEIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHne U OTBEpAEBAHNE KPUCTAININYECKUX BEILIECTB.
. VY nenbHas TEIoTa IIaBIeHUS
[TapooOpazoBanne ¥  KoHaeHcanus. Vcmapenue.
610 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
' 3aBHCHUMOCTh TEMIIEPATypbl KUIEHUS OT aTMOC(EpPHOTo
JaBJICHUS
6.13 BnaxxnocTs Bo3tyxa
6.14 OHeprus TomuBa. Y ieibHasl TeMI0Ta CrOPaHUs
[Ipunnuner  pabotel  TemmoBbiX — aBuratenet  KITJ]
6.15 TEIUIOBOTO ABUrareis. TensoBble ABUraTend U 3alluTa
OKpY>KaloIlEeu cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TEIIOBBIX
6.16
rpoleccax
[IpakTuueckue padbOTHI:
OnelTbl 1O OOHApyXEHUIO  JCHCTBUSL  CHIJ
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OneITEl 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM
COJIM WJIN caxapa.
OnpITel 1O HAOJIOJIEHUIO TEIMJIOBOIO PACHIMPEHUs
ra3oB, JKUJKOCTEH U TBEPJBIX TEJI.
6.17 Omnpenenenue 1aBIeHNs BO3AyXa B OaNIOHE MINPHIIA.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH JIABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaXKICHUS.

IIpoBepka rumore3bl JUHEUWHOW 3aBUCUMOCTH JTMHBI
CTONOMKA JKUAKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TEeMIIEPaTYpPBHI.

HaGmronenve n3aMeHeHnsl BHYTpEHHEH DHEPrUu Tea B
pe3yibTaTe Teruionepeaadyd U padoThl BHEITHUX CHIL.

HccnegoBanue SABJICHUA TEII000MEHa npu



CMEIIMBAHUH XOJOJAHON U TOPAYEH BOJIBI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, ITOJYYEHHOTO
BOJIOM IpU TEmI00OMEHEe ¢ HarpeTbiM METaNINYeCKUM
LUJIUHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca UCHapeHusl.

OnpeneneHne OTHOCUTENIBHOM BIAXXHOCTH BO3IyXa.

Omnpexnenenue yaeapHON TEILIOTHI IIIABJICHUS JIbJA.

Ousnyeckue SBICHUS B MPUPOAE: TOBEPXHOCTHOE
HaTsOKCHUC W KAallWJUIAPHBIC SBJICHUA B IIPHUPOAC,
6.18 KpUCTAJUIBI B Npupojie, uznyuenue CoJiHIa, 3aMep3aHue
BOZ0EMOB, MOPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa,

HHCA, CHCra.

TexHudyeckue  yCTpOWCTBA:  KallWUIAPBL, IPHUMEPHI
HCIIOJIb30BAHUSl KPUCTAJIOB, >XKMIKOCTHBIM TEPMOMETD,
6.19 JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUSA
JIOMOB, THIPOMETpPbI, ICUXPOMETp, MapoBasi TypOMHA,

ABUTaTCJIb BHYTPCHHCTO CrOpaHus.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poja dJIEKTPUUECKUX 3apsiioB

BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH Kynona
7.2 (3aBHCHMOCTb CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TEJ OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCKIAY TeJ'IaMI/I)

Onexrpuueckoe nose. Hanpsyk€HHOCTD 2JEKTPUUECKOTO
7.3 nosid. IIpyHIMI cyneprno3unuy JIEKTPUYECKUX IOJIEN

(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apia0B. aﬂeMeHTapHHﬁ

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

ONEeKTpUYECKU  TOK.  YCIOBHS  CYHIECTBOBAHMS
7.6
JJIEKTPUYECKOT0 TOKA. ICTOUHMKY MIOCTOSHHOIO TOKA




HeiicTBus 3JIEKTPUYECKOrO TOKa (TemoBoe,

7.7 XUMUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B
KHUJKOCTAX U ra3ax
- Onekrtpruueckass nenb. Cuna ToOKa. OJNEKTPUYECKOE
' HaIpshKEHUe
79 CornpoTuBieHue MIPOBOJIHHUKA. VYnensHOE
' CONPOTHUBIICHNE BEILIECTBA
7.10 3axon OMma JJ1 yyacTKa Lenu
[locnenoBarenbHOoE W NapajyIeIbHOE  COEIUHEHUE
7.11
MIPOBOIHUKOB
PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12
Hxoynsa — Jlenna
213 DNeKTpUYecKUe HEenu U MOTPEOUTENH DIEKTPHUUECKOMN
' sHepruu B ObITy. KopoTkoe 3aMbIkanue
[TocTostHHbIE MarHuThl. B3anMoneicTBHE MOCTOSIHHBIX
7.14
MarHuTOB
715 MarnutHoe mnosnie. MarHutHoe 1oNe 3eMiM U €ro
' 3HA4YEHME JUJIS )KU3HU Ha 3emiie
716 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >IeKTPOMarHuTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.
17 DNeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
' 3JEKTPOJIBUTaTelell B TEXHUYECKUX YCTpPOMCTBaX M Ha
TpaHCIopTe
Oneitel @apanes.  SIBneHue  3IEKTPOMArHUTHOM
7.18
naaykuuu. [Ipasuno Jlenna
DNEeKTpOreHeparop. CriocoOsr MOJIY4eHUS
7.19 JJIEKTPUYECKON  DHEpIUH. ONeKTpoCcTaHIMM  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU
[IpakTudeckue pabOTHI:
7.20 OMNBITH 10 HAOJIOACHHIO AJICKTPHU3AIUN TEI WHIYKIIHEH

Y IIPU CONPUKOCHOBEHHH.



HccnenoBanue neMCTBHUS DJIEKTPUYECKOrO IO  Ha
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl SJIEKTPUUECKON Ienu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHie HaMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3
pPE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HANPSHKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS TPOBOJHUKA OT €ro
JUTMHBI, TIOIAU TIOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBuia CIOXKEHHUS HANPSOHKEHUW  TpHU
MOCIIEZIOBATEIbHOM ~ COCIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuia A7 CHIbI TOKA MPHU MapaIeIbHOM
COeMMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
NEKTPUYECKOTO TOKa, HIYLUIEr0 4Yepe3 Ppe3UucTop.
OnpenenieHHe  MOIIHOCTHM  3JIEKTPUYECKOIO  TOKa,
BBIJIETISIEMOI Ha pe3ucTope. VMccnenoBanue 3aBUCUIMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHuTHOTO B3aUMOJEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOJIsl MOCTOSIHHBIX MAarHUTOB MPHU
ux oOweauHeHun ©  pazaeneHun. lccrnegoBaHue
JEUCTBUSI DJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITEl,  JEMOHCTPHUPYIOIIHNE  3aBUCUMOCTH  CHJIBI
B3aUMOJCICTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HampaBlieHUs TOKa B Karymke. M3ydenue

HCﬁCTBHﬂ MAaroHMuTHOIO IOJd Ha IMPOBOJHUK C TOKOM.

KonctpynpoBanue " H3y4YeHUe paboThI
DJIEKTPOABUIATEIIS. N3mepenue KILJ
JJIEKTPOJBUIaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICIOBAaHUIO ABJICHUSA SHCKTpOMaFHHTHOfI WHAYKIUU:




HUCCICIOBAaHUC W3MCHCHMI 3HAUCHUS U HaIlpaBJICHUA

HMHAYKIOUMOHHOI'O TOKa

7.21

@dusnueckue SBJICHUS B MPUPOJE: IIIEKTPUUECKHUE
SBIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpPraHU3MOB, MarHWTHOE Toje 3emiu, Apeld MmoCcoB,
POJIb MAarHUTHOTO TOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

7.22

TexHuyeckue ycTpoWCTBa: 3IIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETP, PEOCTaT, CYETYUK DJICKTPUYECKON DHEPIUH,
AJIEKTPOOCBETUTENIbHBIE  MPUOOPBI,  HAarpeBaTeNbHbIC
AIEKTPONPUOOPHI (mpumepsr), AIEKTPUICCKHE
MpPEeIOXPAaHUTENH, JIIEKTPOMATHUT, JIIEKTPOJBUTATEINH

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKa

9 KIIACC
Kon
Konx snemenra [IpoBepsiemble 271EMEHTBI COAEPIKAHMS
paszznena
MEXAHUWYECKUE SABJIEHUA
g1 Mexanndeckoe JABWXKeHHE. MarepuanbHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCHTEIBHOCTD MEXAHUYECKOTO IBUKEHUS
8.3 PaBHOMEpPHOE NPSMOIIMHENHOE JBUKEHHUE
HepasaomepHoe IIPSIMOJIMHENHOE JBUKECHHUE.
8.4 Cpeansis W MIHOBEHHas  CKOpPOCTh  Tejla  Mpu
8 HEPABHOMEPHOM JBH)KEHUHU
g5 YckopeHue. PaBHOyCKOpEeHHOE MPSAMOJIMHEWHOE
' JIBUKECHHE
8.6 Cob6oanoe nagenue. OneiTel ["anunes
PaBHOMEpHOE ABM)KEHHE O OKpYKHOCTH. [lepuon n
8.7 yactota oOpameHus. JluHeliHas W yrjioBasi CKOPOCTH.
IleHTpOoCTpEMUTENBHOE YCKOPEHHE
8.8 ITepBsiit 3akoH HproToHA




8.9

Bropoii 3akon HetoToHa

8.10 Tpetnii 3akon HeroToHa
8.11 [TpuHIIMTT CynEepHO3ULIMU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHuMs: Ccuila TPEHHUS CKOJBXEHHUS, CHIIa
' TPEHUs TIOKOSI, IPYTUE BUIBI TPEHUS
% 14 Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHUS.
' Yckoperne cBOOOTHOTO MaCHUS
8 15 JBuxenne  mnaHer  Bokpyr  Connma.  IlepBas
' KOCcMHYecKasi CKopocTb. HeBecoMocTh U neperpys3ku
%16 PaBHoBecue  MarepuasibHOM  TOYKH.  AOCONIIOTHO
' TBEPIOE TEII0
817 PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHON OCBIO
' BpaieHus. MomeHt cuibl. LleHnTp Tsxectu
8.18 Nmnynsce Tena. U3menenue ummyinbca. UMmynbc cuibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE JABM)KEHNE
8.21 Mexannueckasi paboTa u MOILTHOCTb
899 PabGora cun Tsxectu, ymnpyroctu, TpeHus. CBs3b
' SHEPIruu 1 paboThl
823 [TorennuanbHass SHEpPrus Tejia, MOJHATOrO  Haj
' MOBEPXHOCTBIO 3eMIIU
8.24 [ToreHunanbHas SHEPrUs CXKaTON NPYKUHBI
Kunerndeckass sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPIUU
8.26 3aKOH COXpaHEHHS] MEXaHUYECKON IHEPrUU
[TpakTrueckue paboThI:
Omnpenenenne cpeaHel CKOPOCTH CKOJIbKEHUs Opycka
WIM JIBWKEHUS IapuKa IO HAaKJIOHHOM IUIOCKOCTH.
827 OmnpeneneHue yCKOpeHUsl Tella IMPU PaBHOYCKOPEHHOM

JBUKEHHUH 110 HAKIIOHHOW MJIIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH NYTH OT BPEMEHH IpU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.

HpOBepKa TUIIOTE3bL: C€CJIM IPU PABHOYCKOPCHHOM



8.28

8.29

JIBWKEHUW 0e€3 HayallbHOW CKOPOCTH ITYyTH OTHOCSTCS
KaKk psAa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHUE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHUSI CKOJIBbKEHHS
OT CWIbl HOpMaJbHOro JaBiieHus. OrmnpeneneHue
Kod(¢uimeHTa TpeHus CKoubkeHus. OnpeneneHue
KECTKOCTH TPYXUHBL. OnpeznencHue padOThl CHIIBI
TPEHUST TIPU PABHOMEPHOM JIBWKCHHU Tela II0
TOPU30HTAILHON TOBEepXHOCTH. OmnpeseneHre padoThI
CUJIBl  YOPYrocTM  NpH  HOAbEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETIOJIBXKHOTO W TIOJBH)KHOTO

0JIOKOB

@u3nYeCKUe ABJIECHUSA B MPUPOJE: MPUIUBBI U OTJIUBBI,
JBWKeHHe IuiaHeT COJHEYHOW CHUCTEMBI, PEAKTUBHOE
JIBUKEHUE KUBBIX OPTaHU3MOB

TexHuueckne  yCTpOMCTBA:  CHOUAOMETP, JATYUKHU

MMOJIOKCHUS, PACCTOAHUA U YCKOPCHU A, PAKCTHL

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

Konebarenpnoe nemxenne. OCHOBHBIE XapaKTEPUCTHKH

o1 KoJIeOaHUI: IepuoJ], YacToTa, aMIUIMTY 1A
92 MareMatnuyeckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBparieHue sHepruu npu KoieOaTeIbHOM JABHKEHUN
93 3aryxaromue KkoJjiebaHusi. BpIHYXJIEHHBIE KOJeOaHUsI.
' Pe3onanc
Mexannueckue BoJHbL. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononpHble M TONEpeYHble BOJIHBL. J[JIMHA BOJHBI U
' CKOPOCTb €€ paclnpocTpaHeHHs. MeXaHWYeCKUe BOJIHBI
B TBEPJIOM TeJie, CEHCMUYECKUE BOJHBI
9.5 3ByK. ' poMKOCTB M BbICOTA 3BYyKa. OTpa)keHue 3ByKa
9.6 WNHudpa3Byk U yIbTpa3ByK
[TpakTuyeckue paboTHI:
OmpeneneHnne YacTOTBl W TepUoAa  KoJeOaHWi
9.7 MaTEMaTHUYECKOTO MasiTHUKA.

Omnpenenenne YacTOTBl W TepuUoAa  KoJeOaHHit

MPYXUHHOT'O MadTHHUKA



HccnenoBanne 3aBUCHUMOCTH TIepHOJa  KOJICOAHHI
IIOABCIICHHOIO K HHUTH rpy3a OT MOJHWUHBI HHUTH.
HccnenoBanue 3aBUCHMOCTH — TIepuoja  KoJeOaHWi
MNPY>KHHHOTO MasTHMKa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH nepuoja KoJIeOaHMI rpysa,
IOABCHICHHOI'O K HHUTH, OT MAaCChl pr33, 148 )KéCTKOCTI/I

npyxuHbl. M3Mepenue yckopeHusi CBOOOIHOTO MaIeHus

dusnyeckue SBJICHUSA B Iprupoac: BOCIIPUATHEC 3BYKOB

9.8 JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMUYECKHE BOJIHBI,
I[yHaMH, X0
99 TeXHUYECKHUE YCTPOMCTBA: 3XOJOT, HCIOJB30BAHUE

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

BJ'ICKTpOMaFHI/ITHOG I10JIC. :‘)HGKTpOMaFHI/ITHHC BOJIHBI.

101 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [[kana 371eKTPOMAarHUTHBIX BOJIH
103 DOnekTpoMarauTHas npupoaa ceera. CKOpOCTh CBeTa.
' BonHoBbI€ cBOMCTBaA cBETa
10 [TpakTyeckue paboOTHI:
104 W3ydyeHre CBOWMCTB  AJIEKTPOMAarHUTHBIX BOJH C
MOMOILBI0 MOOWIIBHOTO Tene(oHa
dusnueckue SBIEHUS B IpHpoOJE: OHUOIOTHYECKOe
10.5 neiicTBue BUJUMOTO, yIBTPapuOIETOBOIO u
PEHTI'€HOBCKOT'O U3ITy4eHUN
10.6 TexHuueckue YCTpOMCTBA: UCIIOJIb30BaHHe
' AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
11.1 JIyueBas monens cBera. MicTouHMKH cBETa
11.2 IIpssMONMHENHOE pacpOCTpaHEHUE CBETA
1 113 Otpaxenue cera. [Imockoe 3epkao. 3aKOH OTpaKEeHUS

114

CBE€Ta

[Ipenomnenue cBera. 3aKOH MPEJIOMIICHHS CBETA.

ITonHoe BHYTPCHHEC OTPAKCHUC CBCTA

11.5

JIunza. Xop nyyen B IMH3E




OnTrueckas cuctemMa QoToarnmnapara, MHUKPOCKONA |

11.6
TeJIeCKoIa
117 I'ma3 kak onruyeckas cucreMa. bnM3opykocTs u
' JaTbHO30PKOCTh
118 Pasnoxxenue Genoro csera B criekTp. OnbiThl HhtoTOHA.
' CrnosxeHue cieKTpajabHbIX 1IBETOB. Jlucnepcus ceerta
[TpakTuyeckue pabOTHI:
HccnenoBanue  3aBUCUMOCTH — YIVIA  OTPaKEHUS
CBETOBOI'O Jy4a OT yIJIa MaJeHUs.
W3ydeHue xapakTepuCTUK M300pakeHUs MpeiMeTa B
IJIOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTH  YIUIa  MPEJIOMIICHUS
CBETOBOI'O Jiyya OT yIJla NaJCHUs HAa TPAHULE «BO3AYX —
11.9 CTEKJION.
[Toryuenne n300pakeHMA ¢ TTOMOIIBI0 cCOOMparomIeh
JIUH3BL.
Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON
CHUJIBI COOMPAIOIIEH JINH3HI.
OnBITH IO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OnbITEl 10 BOCHPUATHIO LIBETA MPEAMETOB MPU UX
HaOJII0/IEHUU Yepe3 [IBETOBbIE (QUIILTPHI
duznueckue ABJICHUs B npupoze: 3atMeHuss CoyHLIa U
11.10 JlyHbl, 11BeTa TEJN, ONTHYECKUE SIBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
1 TexHuueckue yCTpOMCTBA: OUKH, MEPUCKOII,
' ¢doToanmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBIE AABJIEHU A
121 Oneitel Pezepdopna u 1uranerapHas MoJieib aroma.
' Mogens aroma bopa
Hcnyckanve u morionieHue cBera aToMoM. KBaHTBHI
12 12.2
JInHeluaTeie CIIEKTPBI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- U raMMa-u3TydeHus
124 Crpoenue aromHoro siapa. HykinonHas  Mojzenb

aToMHOro siapa. M30Tomnsl




PannoaktuBHbie mnpeBpamieHus. llepuon momypacmana

12.5
ATOMHBIX SJEP
106 SnepHble peakuuy. 3aKOHBI COXPAaHEHUS 3apsJ0BOI0 U
' MacCOBOI'O YUCEI
12.7 DHeprus CBsI3U aTOMHBIX sA7iep. CBsA3b MAaCChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. IcToUHUKN 3HEpruu
' Connua u 3B€31
199 SnepHas osHepreruka. JleWicTBUE  paJMOAKTHUBHBIX
' W3JIy4€HHI Ha )KUBbIE OPTraHU3MBbI
[TpakTuyeckue pabOTHI:
Habmioienne CIUIOMIHBIX W JIMHEHYAThIX CHEKTPOB
1210 U3ITy4EHUS.
HccnenoBanue TPEeKOB: U3MEPEHUE HHEPrUU YACTHULIBI
10 TOPMO3HOMY ITyTH (110 hoTorpadusim).
W3mepenue paanoakTuBHOTO hoHa
duznueckne SBJICHHS B IPUPOJE: ECTECTBEHHBIN
pasioaKTUBHBII ¢om, KOCMHUYECKHE Ty4H,
12.11 PaAMOAKTUBHOE U3JIyYCHHE MPUPOJHBIX MHUHEPAJIOB,
JICUCTBUE PAaJUOAKTUBHBIX H3JIy4EeHUMH Ha OpPraHu3M
4eJI0BEKa
1213 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHIUBUYAJIbHBIN JO3UMETpP, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponmu  (QU3MKK B  HAYYHOH  KapTHHE  MHpa;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
U TI03HAaBa€MOCTH SBJICHUM IIPUPOJBI, O POJIM DKCICPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaud (U3MKU B pa3BUTHH
€CTECTBEHHbIX HayK, TEXHHKM M TEXHOJOrui, 00 93BOJIIOLUU
(bu3nyecKux 3HaAHUH W UX POJM B LIEJOCTHOM €CTeCTBEHHOHAYYHOM
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHH Kak
crocobe CyIIecTBOBaHUs MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOCHHUSI BEUIECTBA, O (PU3NYECKOH CYIIHOCTH SIBICHHH TPUPOJIBI
(MEXaHWYEeCKHMX, TEIUIOBBIX, JJEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (Pr3UUYecKoe SIBICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKpYXAalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBaMM MOHSITHIHOTO araapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/I3I/IKI/I M HCIIOJIB30BAHUC HX IJId PCHICHUA y‘IC6HI>IX 3aaa4,
YMCHHUE XapaKTCpU30BaATb CBOMCTBA TCI, (I)I/ISI/ILICCKI/IG SABJICHUA H

MIPOIIECCHI, UCTIOJNIB3YsI PYyHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA Te U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

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

Bnagenue ocHOBaMHM METOJOB HAyYHOTO TIO3HAHUS C Y4ETOM
CcOOJIOIEHHsT MPaBIJI OE30MACHOTO TpyZAa: HAOMIOACHUE (PU3HMUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh HKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYAOBAaHUS MO MHCTPYKIMH, OMHUCHIBATH XOJI
OTIBITA U 3AIMCHIBATD €r0 PE3YIbTAThl, ((OPMYITHUPOBATH BBIBOJBI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO COOMpPaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPELIHOCTH PE3yIbTaTOB U3MEPEHHUI;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh SKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUH,  IPEICTAaBIATH
MOJIyYEeHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUE TaOIUI U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIEJIaTh BHIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pU3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJI€JIb aTOMHOTO sipa) U YMEHHE NPUMEHSTh UX IS

00BICHEHHS (1)I/ISI/I‘ICCKI/IX IIpoucccoB

VYMmeHue oOBSACHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
Yyuci€ W B KOHTEKCTE CHUTyalUld MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISITh IPUUNHHO-CJIEICTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (H3UIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KpPaTKOE YCJIOBHE 3ajadd,
BBISIBIISATh HEAOCTAIOIIME JIaHHbIE, BBIOUPATh 3aKOHBI M (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], MCI0JIb30BaTh CIIPABOYHbIC TaHHbIE,
IPOBOJUTHh PACUYETHI U OLEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYMHBI;, YMEHHE OMpPEIEIsATh Pa3MEepHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpUu pCHICHUH 3a1a4n

YMeHHue XapakTepu3oBaTh IPUHLHUINBL  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJIe OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBIECHUW W HEOOXOAWMBIC (PHu3nUecKue




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM i1  oOecrmeyeHHss O€30HMacHOCTH — NPHU
oOpamieHUd ¢ OBITOBBIMH ~ TPUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbSI W  COONIONEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAlOIIeH cpele; MOHUMAaHUe
HEOOXOJMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTHH

A PadOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHU S

11

OnelT TOMCKa, TpeoOpa3oBaHUs U MpPEACTaBICHUS HHPOpMALUU
(U3HYECKOTO COJEpKaHUs C HCIOJIB30BaHUEM WH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JOTIOJIHUTEIBHBIX ~ MCTOYHMKOB,  YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOT0 CONEp:KaHUs, CIIPaBOUHBbIE MaTepuajbl, PECYpChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIpeoOpa3oBaHUSA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIE M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(1)OpMaI_II/II/I N3 HECCKOJIBKUX MCTOYHHUKOB



INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COepPKAHUSA
1 MEXAHUWYECKUE SABJIEHUA
. Mexannueckoe aBuWkeHHe. MatepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCUTETHHOCTD JIBHIKECHUS
PaBHOMepHOE M HepaBHOMEepHOE nBKeHUE. CpenHss ckopoctb. Dopmyna s
1.2 BBIYHCIICHHSI CpEJTHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JIBIMKEHUE. 3aBUCHMOCTH KOOPIWHATBHI TEa OT
BPEMEHH B CIy4yae pPABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
13 xX(1)=x, +vut
['padmuku 3aBUCHMOCTH OT BpPEMEHHU [UIsl TMPOEKIHH CKOPOCTH, MPOECKIUU
MepeMenIeHHs, TyTH, KOOPIWHATHI TIPU PABHOMEPHOM TPSIMOJMHEHHOM
JBUKCHUH
3aBUCHUMOCTh KOOpJIMHATHl Tela OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JBUYKCHUS
2
Sylf) =vo, #i+ay* ;
2
DopMynel JUISI TPOCKIIUU TIEPEMEIICHUS, TPOCKIIMA CKOPOCTH M TPOCKITUU
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUH:
2
1.4 5. (D=0, -r+a].-%.
U_\'('f) =Upy T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
I'paduky 3aBUCHMOCTH OT BpPEeMEHH Ui NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOEKIIMW IEePEMEIICHUs, KOOPJIUHATHl IPU PABHOYCKOPEHHOM
MPSIMOJIMHEHOM JBH>KEHUU
CBobOomHoe magenue. DopMyITbl, ONMUCHIBAIOIINE CBOOOIHOE TAJICHHUE Tella 10
1.5 BEePTHKAIH (JBW)KEHHE TeJa BHHU3 WM BBEPX OTHOCUTENHHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




1.6

IPOEKIMH CKOPOCTH M KOOPJAMHATHI IHpH CBOOOJHOM MaJeHUM Tejla 10
BEPTUKAIH
CkopocTh pPaBHOMEPHOIO JIBWJKEHHUsl Teja 10 OKpyxkHocTtu. Hampaienue

CKOpPOCTH.

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

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

yckopenus. @opmyiia il BBIYUCIECHUS] YCKOPEHUS:

®dopmyia, CBSI3bIBAIOIIAsl IEPUOJ] M YACTOTY OOpaIeHUS:

V==
T

1.7

1.8
1.9

1.10

Macca. ITnotHocTs BemecTBa. Popmyiia JIJ1sl BBIYUCICHUS TIOTHOCTH:

_m

P=7

Cuita — BektopHas puzuveckas BennuuHa. CIokeHne Cuil
SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
CoHanpaBlieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI, IEHCTBYIONIEN Ha

TCII0

1.11

Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:

Fy y=—-F

1.12

TpeHI/Ie IMOKOS U TPCHUC CKOJIbKCHUA. <D0pMyna IJI BBIYUCIICHUA MOAYJIS1 CHUIIBL

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Ynpyrue u Heynpyrue nedopmarnuu. 3aKoH yHOpYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TAT'OTCHUSA:

m, -,
F=G L1 _2
R
Cuia TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
@®opmyna 175 BBIYUMCIEHUS CUJIbI TSKECTH BOIM3H noBepxHocTH 3emin: F = mg.
JIBmxenue rranet Bokpyr Counia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecomocTs 1 neperpysku
Nmnynbe Tena — BekTopHast pusmyueckasi BeIMUMHA.
D=mi

I/IMHy.TIBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHy.]'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JJIs1 3aAMKHYTOU CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE nBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=Fsooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIUs. d)opMyna JUIA BBIYMCIICHUA

KHHETHISCKOU OHCPIUU:

H!Uz
Ep=—r

TeopeMa 0 KHHETHYECKOM OHCPIUHU. qDopMyna JUIS. BRIYMCIIEHUS MOTEHIIAIBLHOMN



OHCPIrum T€jia, IOAHATOTO

Haxg 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E »

119 3aKOH COXpaHEHUs1 MEXaHNYECKOM sHeprun. @opMyiia Jij1sl 3aKOHA COXPAHEHUS
MEXaHUYECKOM YHEPIUU B OTCYTCTBHE CWJI TpeHus: E = const.
[IpeBpalieHre MEXaHMYECKOW SHEPTUH MPU HAJTUYUH CUJIbI TPEHHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

Poruar. MomenT cunsl: M - Fl.
VYciioBre paBHOBECHS pbluara:
M +M +..=0

1.20

[TonsrkubIil 1 HenoaBWKHBIN 0510ku. KIT/I mpocThix MexaHU3MOB,
A‘S&TI:E"IBEE&H

JlaBnenue TBEPAOrO TEmA.

dopmyna s BBIYMCIICHHS 1aBJICHUS TBEPIOTO Tena:
F

P=—-
101 JlaBneHue raza. ATMocqepHoe AaBICHHE.
. I'mapocraTnyeckoe naBleHUE BHYTPH KUIAKOCTH.

®opmyna 1151 BBIYUCICHUS TABJICHUS BHYTPU KUIKOCTH:

P=pgh+ D,

1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. PopMmyna Ajig ONPEAEICHUS BBITAJKUBAIOLIEH CHUIIBI,
JICUCTBYIOILEH HA TEJO, MOTPYKEHHOE B KUIKOCTh WM Ta3:

1.23

F_jlm_ =pgV

YcnoBue naBanus Teia. [lmaBanue CYI0B 1 BO3AYXOILIIAaBAHUEC




1.24

1.25

Mexanndeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KOJIeOaHMA.

®dopmyiia, CBSI3BIBAIONIAS YACTOTY M MEPUO/I KOJIEOaHU:

Marematuueckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpalieHue sSHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

MexaHndecKkrue BOJIHEL. HpOI[OJ'IBHBIe " IIOIIEPCUYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PAaCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXKHUHBL, KO3(PUIMEeHTa TPEHHUS CKOIBXKEHHUS; paOOThl CHIJIBI TPEHUS, CHIIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMSI Opycka IO HAKJIOHHOHM IUIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM 110 HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuoAa KoyieOaHUl MaTeMaTHMYeCKOro MAasTHHKA; 4YacTOThl M Mepuoja
KOJICOAHUH TPY>KUHHOTO MAasiTHUKA; MOMEHTA CHJIBI, JCHCTBYIOLIETO Ha phIyar;
paboThl CWJIBI YNPYrOCTH MpPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHON
YacTH TeJla U OT IUVIOTHOCTH >KMJIKOCTH; HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CHUIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIbKEHUS OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKHUHE, OT CTENEHU
nedopmaruu IpyKUHBI;, YCKOPEHHUsI OpycKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEpUoaa
Kojie0aHuM MPYXKUHHOTO MasTHHKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU TepHoja KoyieOaHWH HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS pblyara
Qusuueckue s61eHUs 6 npupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TMPUIHWBBI W OTJIUBBI, JABMXCHHUC IIJIAHCT ConueyHon CUCTCEMBI,




PEaKTUBHOE IBWKECHHME JKUBBIX OPraHU3MOB, PbIYarv B TEJIE YEIOBEKA, BIUSIHUE
aTMOC(EepHOrO JaBJCHUS HA >KMBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB JKUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOlZCWlGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOSAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, IPOCTBIC MCXAaHU3MBI B 6BITy,

151 COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, T'MAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HAcoC, apeoMeTp, 3XO0JIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OcCHOBHbIE  TIOJIOKEHUSI  MOJIEKYJSPHO-KMHETUYECKOM  TEOpUU  CTPOCHMS

2.1 BemiecTBa. Mojienu TBEPOTO, KUAKOTO M Ia3000pa3HOr0 COCTOSIHUN BEILECTBA.
Kpucrammmdeckue u amopHsie Tena

59 JBwxkenne uactul BemecTBa. CBA3b CKOPOCTHM JIBUKEHUS YACTHULl C

' Temreparypoii. bpoyHoBckoe nBmkenue, mudysus

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemioBoe paclIupeHue U cxaTtue

2.5 TennoBoe paBHOBECHE

Y Buytpennsisi sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI M3MEHEHHS

' BHYTPEHHEHN dHEPIrUn

2.7 Buael Tenonepenaun: TEMIONPOBOJHOCTh, KOHBEKIUS, U3ITy4CHHUE
Harpesanne wu oxnaxnenue ten. KommdectBo  TemynoTsl.  YjaenpHas
TEIJIOEMKOCTD:

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

2.9
O +0, +..=0
Ucnapenne u koHueHcanusa. M3meHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

. UCnapeHnuss W KoHAeHcauuu. KuneHue IKUOKOCTH. YJelbHas TeIioTa

' napooOpa3oBanusi: L = Q/m

2.11 Bnaxnocts BO3ayxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctamnuzanus. V3mMeHeHHe BHYTPEHHEW HHEpPruu MpHu

IJIaBJICHUU U KpUCTAJJIM3AallNN. YHGHBHaﬂ TCIIOTA IIJIaBJICHUA:

BHyTpeHHsIsI SHEPTHsI CTOPAHUs TOIUIMBA. Y IeNIbHAS TEIJIOTa CrOPaHUs TOILIMBA:
q=0/m

[punuuns! pabots! TemoBbix apuratencii. KI1/1 reruioBoro apuratens

Ilpakxmuueckue pabomul

W3mepenne yaenbHOW TEMI0EMKOCTH METAINIMYECKOro LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOM TeMIepaTypbl (HUKCHPOBAHHOMN
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IWIMHIAP; KOJIUYECTBA TEIUIOTHI,
OTAAHHOI'0 HAarpeThiM LWJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEJIbHOW TEIUIOTHI
IJIaBJICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpATypbl  BOABI  MPH
pPa3IMYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHa IMPH CMEIIMBAHUM XOJIOAHOW M

FOpH‘I@fI BOJbI; IIpoHECCa NCapCHus

2.16

Qu3suueckue s6NeHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIpHBIC
ABJIEHUSI B NPHUPOJE, KPUCTAIIBI B NpHUpoae, uznyuenue CoiHla, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

3.1
3.2
33

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, IaTUMK TEMIIepaTyphl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMAT'HUTHBIE ABJIEHUA
Onektpuzanus Ten. J[Ba BUa 3IEKTPUUECKUX 3apsi0B
B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaa

34

3.5

Onekrpuueckoe mnone. Hanpsxk€HHOCTh anekTpuyeckoro mnois. IIpuHuun
CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHMCTBHE SIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUIJICKTPHUKU

3.6

[TocTostHHBIN 2nekTpuyecKkuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.



Hanpsixenue.
I=q/t,U=A/\

:‘)J'IGKTpI/ILIeCKOC COIMPOTHUBJICHUC. Y,[[CJ'IBHOC SJICKTPHUYECKOC COIIPOTUBJICHUC:

3.7 R = pl/S
18 3akon Oma jy1s yyactka snekTpudeckoi uenu: [ = U/R
[TocnenoBarenbHOE COEINHEHHUE TPOBOHHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapamiensHOE COeTMHEHNE IPOBOAHUKOB PABHOTO CONPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 B
CwmenranHble COETMHEHUS TPOBOTHUKOB
Pabota u momHOCTh AmekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
210 OnbiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TPOBOJHHUKA C TOKOM. JIMHHHM
MarHUTHOM MHAYKLIHH
3.13 MarnutHoe T1OJ€ TMOCTOSSHHOTO MarHuta. B3auMoieilcTBUEe NOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTIO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenune snekTpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna
Ilpakxmuueckue pabomul
W3mepeHre  3JIEKTPUYECKOTO0  CONPOTHUBIEHUS  PE3UCTOpAa;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pe3I/ICTOpBI, HaMl'IO‘-IKa), OT HaIIPsA’KCHHA Ha KOHIaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMAAN €ro IMOIICPEUYHOT0 CCUHCHHA U

YACIBbHOTO COIIPOTUBJICHU.



[TpoBepka mpaBuia Ui 3JIEKTPUUYECKOTO HANPSDKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUHU TMPOBOJAHMUKOB; MpPaBWIA JJISI CUJIbI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COeIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUYKA)

Qusuueckue sA61eHUs 6 nNpupolde: SICKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE T0JIe 3eMITH, Jpeiid MOI0COB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJle, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PeocTart,
CU€TUYMK  DJIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (mpumepsl), INEKTPUUYECKUE
PEIOXPAHUTENH, DSJIEKTPOMArHuT, JJIEKTPOJBUTraTeNlb IOCTOSHHOTO TOKA,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKTpoMarHuTHble BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJIH
3.20 JlyueBas monens cBeta. [IpsiMonnHeitHOe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucnepcus cseta
394 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
' munH3bl: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckue npudopbl
IIpakxmuueckue pabomoi
W3mepeHue onTHUECKO cuibl coOMparomielt JMH3bI; (POKYCHOTO PacCTOSIHUS
coOuparoriei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MPEAMETa U U300paKeHMUs,
326 KOTJ1a MPeIMET PacIoyio’KeH B TBOMHOM (hoKyce), moka3aTess MpeIoMIICHHSI CTEKIIa.
' UccnenoBanue cBoOiCTBA HM300pa)K€HUs, TIOJYYEHHOTO C  TTOMOIIBIO
coOuparomiel JIMH3bl; U3MEHEHNUs (OKYCHOTO PAcCTOSIHHSI ABYX CJIOKEHHBIX JIMH3;
3aBUCHUMOCTH YIJla NPEJIOMJIEHHMsS] CBETOBOTO Jyya OT yIjla MaJeHUs Ha TpaHHUIe
«BO3J1yX — CTEKJIO»
307 Qusuueckue senenus 6 npupode. 3atmMeHus ConHua u JlyHbl, 1BeTa Ted,
' onTHYECKUE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoucmea: OUYKHM, TIEPUCKOIN, QoToanmapaT, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
i1 PagnoaktuBHOCTh. Asb(da-, Oera-, raMma-u3nyueHus. Peakuuun anbga-u Oera-

pacmaja




4.2 Omnbiter Pe3epdopna o paccesauio anbda-dactuil. [tanerapuas Moaenb atoma

4.3 CoctaB aroMHOTr0 sifjpa. M3oTornbl

4.4 [lepuon nonypacmnaaga aTOMHBIX sIAEP

4.5 SlnepHble peakiu. 3aKOHbI COXPaHEHUS 3apsJJ0BOTO U MACCOBOTO YHCE
Qusuueckue sA6leHUs 6 Npupode. €CTECTBEHHBIM paJIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE U3JIYyYCHHE MPUPOAHBIX MHUHEPAJIOB,
JeiiCTBUE paiMOAKTUBHBIX U3ITyY€HUN Ha OPraHU3M YelIOBeKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKON, MHAUBUIAYaIbHBIN JO3UMETpP, KaMmepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa



YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka: 7-i kiacc: 6a30BbI YPOBEHb: YUEOHUK; 3-€ U3jaHue, nepepaboTaHHOe
[Mepoimkun .M., Banos A.W. AxiimonepHoe obiiectBo «3naTenscTBo
«IIpocsemenue»

» Gusuka: 8-t kmacc: 6a30BBIM YPOBEHB: YUSOHUK; 3-€ U3laHne, IepepadoTaHHOE
[Tepeimkun .M., IBanoB A.W. AxumonepHoe o611ecTBo «31arenbeTBo
«IIpocsemieHue»

» ®uzuka: 9-i knacc: 6a30BbI ypOBEHb: YUEOHUK; 3-€ U3aHue, nepepadoTaHHOe
[leppimikua .M., I'ythuk E.M., iBanoB A.W. u n1p. AKMoHEepHOE 00111ECTBO
«M3marensctBo «IIpocBemenue»

COopnuk 3anau no pusuke, 7-9 knaccel/ Jlykamuk B.W., iBanos E.B.,

N3 parenscTBO "[IpocBenienue”

Coopnuk 3anau o ¢usuke, 7-9 knaccel/ [epoimkun A.B., M3narenbcTBo

"Jx3ameH"

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJISA
[Toypounsie pa3zpabotku o ¢usnke 7 kinacc/ Bonkos B.A. M3naTenscTBO

"BAKO"



[Toypounsie pa3zpabotku no pusuke 8 knacc/ Boakos B.A. M3garenscTBO

"BAKO"

[Toypounsie pa3zpadotku no ¢usuke 9 kinacc/ Bonkos B.A. M3narenscTBo

"BAKO"

®dusuka. 7 kinacc. bazoBeiii ypoBeHb. MeToauueckoe nmocooue k yueonuky 1. M.
[leprimkuna, A. U. UBanosa/ Uepnukona O. A., 'magenkosa C.H., KynpsBues

B.B. U3narensctBO "[IpocBenienne"

®duzuka. 8 kinacc. ba3oBbiil ypoBeHb. MeToandeckoe nocodue k yueonuky 1. M.
[leprimkuna, A. U. UBanosa/ Uepnukona O.H., ['manenkosa C.H., Kynpssiien

B.B. U3znarensctBO "[IpocBenienne"

®dwuzuka. 9 knacc. ba3oBbiil ypoBeHb. Metoandeckoe nocodue k yueouuky M. M.
[leprimkuna, A. U. UBanosa/ Uepnukosa O.H., 'manenkosa C.H., Kynpssiien

B.B. UznarensctBo "[IpocBenienne"

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET



Enunas xomtexmus mudpoBex o0pa3zoBaTeabHBIX pecypcoB http://school-

collection.edu.ru/

®denepanibHbIN LIEHTP UHPOPMAIIMOHHO-00pa3zoBaTeNbHbIX pecypcoB (DOLIOP)

http://fcior.edu.ru/
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