ButkanoBa
TaTbaHa

KOpbeBHA Tiresiissy . .
MUHUCTEPCTBO INTPOCBEHNEHUA POCCUUNCKOU ®EJAEPALINA

Anvunuctpanusi KypoprHoro paiiona Cankr-IlerepOypra

I'ocynapcrBeHHoe 0101KeTHOE 001I€00pa3oBaTeIbHOE YUpPeKIeHne
cpenHss odmeodpa3zoBareabHas mKoJa Ne 435 KypoprHoro paiiona Cankr-Ilerepoypra

PACCMOTPEHA COI'NTACOBAHA YTBEPXJIEHA
Ha 3acenanun MO 3aMecTtuTenb aupekropa Aupexrop
no YBP I'BOY COLI 435
Bunnuk H.A. laynr A.B. Burkasnosa T.1O.
[Iporokoin Ne 1 [Tpuxa3 41-ocH.
ot «27» aBrycra 2026 T. ot «27» aBrycra 2026 . oT «29» aBrycra 2026 .
PABOYAS ITPOI'PAMMA

(ID 10814230)

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

U1 oOyyarommxcst 8-9 KiaccoB



MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€ToMm deaepanbHON paboueit mporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3ukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIO)KEHHM M TpeOOBaHUI K pe3yjibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHON 00pa30BATEbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (penepanbHOU padoyell MporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MPeTnoaBaHusl yueOHOTo npeameTa « Du3ukay.

ConmepxaHue mporpaMmbl 10 (U3MKE HANpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YaIOIIMXCS W OPraHU3alMI0 HU3YUYCHUS
bu3MKN Ha NEATeTHPHOCTHOW OCHOBEe. B mporpamMme mo (u3HKE yUHUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpEeIMETHBIM pe3yJibTaTaM OOyUYEHHUs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeielieHue yueOHOro MaTepuana
Mo rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpuMEpHYIo MOCaeA0BaTEIbHOCTh
U3y4YEHHs T€M, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTHS NMPEAMETHOIO COACpKAHUS U
ydeTe BO3PACTHBIX 0COOCHHOCTEHN 00yYaronmxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOM
MOMOILM YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl IO Y4EOHOMY MPEIMETY .

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, ONOJIOTHEN, aCTpPOHOMHUEH 1 (U3HUECcKoii Teorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHUpa, MpPEIOoCTaBisieT Hauboliee sICHbIC
oOpa3lbl MPUMEHEHUsI HAYYHOTr0 METOJa MO3HaHUA, TO €CTh Coco0a MOTydYeHHUs
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa3oBaHUSI B CTPYKType 0OIero
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAaMOTHOCTH H
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIIojaracT OBJIaJICHHUE
CIIEIYIOIIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSACHATH SBICHMUS,

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;



HHTCPIIPCTUPOBATH AAHHBIC K UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA JJIA
IMOJIY4YCHHUA BBIBOJOB).

Ilenn wn3ydeHuss (U3MKM HAa YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMS
OIlpeNieNieHbl B KOHIEMNIMU TpernojaBaHus ydyeOHoro mnpeamera «Pusmka» B
oOpa3zoBaTenpHBIX oOpraHuzamusax Poccuiickoit @enepanuu, peann3yrOUINX
OCHOBHBIE 00111e00pa30BaTeNbHbIE TIPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHrue HHTEpeca M CTPEeMJICHUS OO0ydYaromuxcs K HayqyHOMY
U3yYEHHUIO TMPHUPOJBI, PAa3BUTHE UX HUHTEJUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TMO3HaHUs 1 (OPMUPOBAHNE
MCCJIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;
(¢bopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KakK pe3yJbTaTa H3YUYCHHs
OCHOB CTPOEHHMSI MaTePUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKY;
dbopMupoBaHUE TPEACTABICHUNA O POIHM (U3UKHU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHHA O  BO3MOXHBIX  cdepax  Oyaymien
npo(hecCUOHATIBHON JESATENIbHOCTH, CBA3aHHON C (PU3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX Iejiel mporpaMMbl 10 (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:

npuoOpeTeHNe 3HAHWA O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJECKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPpUOOPETEHUE YMEHHI OMUCHIBATH U OOBIACHATH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTyICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHINX paCUYETHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buznUecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI01aTh IPUPOTHBIC SIBJICHUS M BBITIOJHATH OTIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHBIC HCCICIOBAHUS C
WCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE TPUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIEecKoro CoAepKaHus,
BKJIFOYAsi HHPOPMAITHIO O COBPEMEHHBIX JOCTKEHUAX (DU3UKH, aHATU3 U
KPUTUYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO cO cepamu podheCCHOHAIBHON JAEATEILHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UYECKOM HAYKH.



OO11ee ynCIIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4YeHUs (PU3MKHU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 1acoB (2 yaca B HefeNn0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemselii B mporpamMmMe no (u3HKe nepeueHsb JabopaTopHbIX paboT u
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JENaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT U OMBITOB C YYETOM WHAMBUIYAJIbHBIX OCOOEHHOCTEH
o0yyaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpearaeMbplX B pamKax
OCHOBHOT'O TOCY/IaPCTBEHHOT0 SK3aMeHa 10 (U3UKe.



COAEPKXAHUE OBYUYEHUA
8 KUIIACC

TensioBble ABICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. OINbIThI, NOATBEPKAAIOILINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHNE CBOWCTB T'a30B, KUAKOCTEN U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKON TEOpHH.
CMaunBaHMe U KaNWUISIPHBIE sBJICHMS. TerIoBoe paclIMpeHe U CKaTHE.

Temmneparypa. CBsi3b TeMIIEpaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi 3Heprus. CrocoObl H3MEHEHHUS BHYTPEHHEH DJHEpPruu:
TeIIonepeaavya u CoBepiieHre padboTel. Buasl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKLMS, U3ITy4YEHHUE.

KonnuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TermaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIoBoro Oamanca. [lmaBinenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJelbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanne u konaeHcauus. Mcnapenue. Kunmenme. YnenpHas Teriora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHUS OT aTMOC(HEPHOro
JIABJICHUS.

BrnaxHocTts Bo3yxa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotel TeroBbix apurareneit KIIJ temmoBoro nBurarens.
TeruioBble IBUTaTENN U 3alIUTa OKPYKAIOIIEH CPEJIBI.

3aKOH COXPAHEHUS U MPEBPALLECHUS JHEPTUH B TETUIOBBIX MTPOLIECCAX.

Jemoncmpauuu.

1. HaGmroneHue 6pOyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddysum.

3. HaOmronenue siBneHui cMauydBaHUs U KaIWUISIPHBIX SBJICHUI.

4. HaOmrolieHue TerjaoBOro pacuupeHus Tell.

5. M3MeHeHue naBneHus ra3za Mpu U3MEHEHUM O0bEMa M HarpeBaHUU WIH

OXJIaXICHUH.

6. [lpaBuiia u3MepeHUs TEMIIEPATYPBI.

7. Bunsl Tenmonepenayu.

8. OxJaxaeHue Npu COBEPILICHUH PaOOTHI.

9. HarpeBanue nipu coBepiiieHur pabOoThl BHEIIHUMH CHJIAMH.

10. CpaBHEHME TEIUIOEMKOCTEN PA3IMYHbIX BEILIECTB.

11. HabnroneHue KuneHus.



12. HabnroeHue mocTosiHCTBa TEMITEPATYPhI ITPH TIJIABJICHUH.

13. Moaenu TerIoBbIX JBUTATENEH.

Jlabopamopnwie pabomul u onvimol.

1. OnbITHI 110 OOHAPY’KEHUIO TEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKCHHUS.

2. OnbITHI 10 BEIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OmpITHl TI0 HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH H

TBEPABIX TEIL.

4. OmnpeneneHue NaBIeHUs BO3AyXa B OaJJIOHE IIPHUIIA.

OnbITel, AEMOHCTPUPYIONIME 3aBUCUMOCTH [IaBJICHHUS BO3QyXa OT €ro
00BbEMa U HArPEeBAHUS WM OXJIAXKICHUSI.

6. IIpoBepka rumnore3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUECKOUN TPYOKE OT TEMIIEPATYPHI.
7. HabGmionenue wu3MeHeHUsT BHYTPEHHEW OSHEPruM Tejla B pe3ysbTare
TEeIIonepeayr U padoThl BHEITHUX CHJL.

8. HccnenoBaHue sIBJICHUS TEIJIOOOMEHA NPU CMEUIMBAHUU XOJOJHOU U

ropsiuer BOJIBI.

9. OmnpeneneHrne  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOJAOW  MpH

TEIJI000MEHE C HArPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpenenieHne yIeabHON TEINTIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca ucnapeHusl.

12. OnpeiesieHue OTHOCUTENBHOM BIIAXKHOCTH BO3/TyXa.

13. OnpenesieHue yIeIbHON TEIUIOTHI IIABJICHUS JIbJA.

DJIeKTpU4YecKre U MATHUTHDIE SIBJICHHS.

Onektpuzauus Tel. J[Ba poaa 3IEKTpUUECKUX 3apsaoB. BzaummopeiicTBhe
3apspKeHHBIX  Ten.  3akoH Kynona (3aBUCHMMOCTh  CHUJIBI  B3aMMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPs/I0B U PACCTOSHUSI MEXKITY TEJIaMH).

Onektpuueckoe mnoine. Hanpspk€HHOCTh 3nekTpuueckoro nods. IIpuHuun
CYTEPITO3UIINN DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUAN 3apsl.
Crpoenne aroma. I[IpoBOIHMKM W  JIMDJIEKTPUKUA. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUYECKOrOo TOKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onekrpuyeckass uenb. Cuwia Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBjeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
IU1s1 ydacTka nenu. [locinegoBarenbHoe U MapauieIbHOE COETMHEHNE POBOIHUKOB.



PaGora u MOIIHOCTH 3JEKTpUYEecKOoro Toka. 3akoH Jxoyms—JIenna.
DneKkTpudecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBME MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nose. MarautHoe mosie 3eMJIM M €ro 3HauyeHHWe I KU3HH Ha 3emie. OnbIT
Opcrena. MaraHuTHOE 10JI€ JNEKTPUUYECKOro ToKa. [IpuMeHeHne 31eKTpOMarHuToB
B TeXHUKE. J[eiiCTBHE MarHUTHOTO TOJIsl HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
MIOCTOSTHHOTO  TOKa. VICIOJIb30BaHWE  BJIEKTPOJBUTATENEN B  TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SIBieHUE dIEKTPOMArHuTHON MHAYKIMU. [IpaBuio JleHna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpauuu.

DneKTpu3anus Tel.
JIBa pozia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJ.
Y CTpOMCTBO M AEHCTBUE IIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAsI MHAYKIIUS.
3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAT0B.
[IpOBOAHUKH U TUAIICKTPUKH.
MoaennpoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JIeliCcTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. ['a30BbIM pa3ps.
. U3mepenune cuibl TOKa aMIePMETPOM.
. U3Mmepenune 351eKTpuuecKoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUH.
. BzaumoiericTBre NOCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXHOCTH PA3/ICICHUS MTOJOCOB MATHUTA.
. MoaenupoBaHrue MarHUTHBIX TTOJIEH MOCTOSTHHBIX MAarHUTOB.
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. OneIT Dpcrena.

. MarauTHoe 1oJjie Toka. DJIeKTPOMAarHuT.

. JleicTBHEe MarHMTHOTO TOJISI HA IPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue sABiIeHUS JIEKTPOMATHUTHON UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HAmNpaBJ€HUS WHIYKIHUOHHOTO TOKa OT YCJIOBHMl €ro
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BO3HUKHOBEHUSI.
. DIeKTporeHepaTop MOCTOSTHHOTO TOKA.
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Jlabopamopnsie padomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.
14.
15.

16.
17.
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19.
20.
21.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JTURJIEKTPUKHU.

COopka 1 mpoBepKka paboThI MEKTPUIECKOM IIEMH TTOCTOSHHOTO TOKA.
N3MmepeHune u peryJimpoBaHe CUIIbI TOKA.

N3MmepeHne u peryJmpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4YE€pE3 pPE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPUPYIOLTNE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOIro
CEUYEHHUA U MaTepHaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MPU MOCIEN0BATEIHBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia [Jisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH  JJIEKTPUYECKOTO TOKA, BBIACIAEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYIIETO Yepe3 JaMIIO4Ky, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/[ HarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MAarHUTOB MPU UX 0O0BETUHECHUU
U pa3JieJICHUH.

HccnenoBanne NeMCTBUS JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIIKU ¢ TOKOM U MarHuTa OT CUJIbI TOKA U HaIIpaBJIEHUs TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KonctpyupoBanue u uzydeHue paboThl JJIEKTPOABUTATENS.

N3mepenue KII/ anmekTpoaBUrateibHONM yCTaHOBKH.

OnbITEI 1O HKCCIIEIOBAHUIO SIBICHUSI 3JEKTPOMArHUTHOW WHAYKIWHU:
UCCIICIOBAHUE W3MEHEHUM 3HAUYCHHWS W HaINpaBJICHUs WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJCHUSA.
Mexannueckoe nBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHHYECKOro JABWKEHUS. PaBHOMEpPHOE NPAMOJIUHEHHOE



nBrkeHrue. HepaBHoMepHOe npsMoianHeHoe nBrxkeHue. CpeaHsass 1 MTHOBEHHAas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOe npsiMOJIMHEWHOEe JBHkeHHe. (CBoOoaHOE
nagenue. OnsITel ['ammes.

PaBHOMEpHOE ABMKEHHE O OKpYXHOCTH. Ilepmon m wactora oOpalueHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHE.

IlepBsii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpernii 3akon HeroTona.
[IpyHIMI CyNIepIIO3ULIAN CHJL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuiia TpeHus: Cuila TPEHUS CKOJIbKCHUS, CHIIA
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HesecoMocTs 1 nmeperpysku.

PaBHOBecue marepuasnibHON TOuku. AOcoitoTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. L{eHTp TsxecTH.

Nmnynee Tena. M3menenne mvmyibea. UMmysibe Critbl. 3aKOH COXPaHEHUs
MMITyJIbca. PeakTHBHOE NBUKEHHE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padotel. [loTeHnanbHast SHEPrusl Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEpPrus CxxaTou npykuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETUYECKOW DHEPTHM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HaOmroneHne MexaHHMUECKOro JBHKEHUS Tella OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.

2. CpaBHEHME NYTEW W TPACKTOPUM NBUKEHUS OJHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JBUKECHMUS.
HccnenoBanre Npu3HaKkoB PaBHOYCKOPEHHOTO JIBKECHUS.

HabGnronenue nBM>XeHMs Tela 0 OKPYKHOCTH.

HaOmronenne MexaHn4ecKux sIBJICHUN, MPOUCXOISIINX B CUCTEME OTCUYETA
«Tenexkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHA OTHOCUTEIIBHO
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kKaOuHeTa (QU3UKH.

7. 3aBUCHUMOCTb YCKOPEHHS TeJla OT MAacCChl Te€Jla U JCHUCTBYIOLIEH HA HETO
CUJIBL.

8. HaOmroneHue paBeHCTBA CUJT TIPH B3aUMOJICHCTBUMN TE.

9. M3meneHue Beca Tena npu YCKOPEHHOM JIBUKEHUH.

10. Ilepenaua ummynbpca npu B3auMOJIECHCTBUU TEN.

11. [IpeoOpazoBanus SHEPrUM NPU B3aUMOACHCTBUU TEN.



12. CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aMMOJIEHCTBHH.

13. CoxpaHeHHe UMITYJIbCa TTPH a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HabnrogeHue peakTUBHOTO ABUKEHUS.

15. CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU CBOOOTHOM I1aJICHHUU.

16. CoxpaHEeHHE MEXaHUYECKON IHEPTUH NIPU IBUKEHUH TEJIA MO JEHCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1. KoHcTpynpoBaHue TpakTa Mg pa3roHa M JAJBHEUIIEr0 paBHOMEPHOTO
JBM>KCHUS IIAPUKA WIN TEIEKKH.

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBKEHHS OpycKa WIIM JIBHXKCHHS
HIapUKA [0 HAKJIOHHOW IUTOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Tejla MPU PABHOYCKOPEHHOM JABMKEHUU IIO
HAKJIOHHOU INIOCKOCTH.

4. HccrnenoBaHue 3aBHCHUMOCTH ITyTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

5. IlpoBepka TrUMOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JIBM)KEHUH 0e€3
HAaYaJIbHOW CKOPOCTH IIyTH OTHOCATCA Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE TPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. MccienoBaHue 3aBUCMMOCTH CWJIBI TPEHUS CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JABJICHHUS.

Omnpenenenue kKodphunreHTa TPEHUS CKOJIbKECHHUS.

8. OmnpeneneHue )KECTKOCTH NMPY>KUHBI.

Omnpenenenre padoThl CUJIbI TPEHUS IPU PABHOMEPHOM JIBUYKEHUU TEJa 10
TOPU30HTAJIbHOM ITOBEPXHOCTH.

10. Onpenenenne pabOThl CHIIBI  YNPYTOCTH TMpU  MNOABEME Tpy3a C
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3yueHune 3aK0Ha COXpaHEHHsI SHEPTHH.

MexaHn4yecKue KoJ1eOaHus U BOJIHBI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHU: TIepuo,
4acToTa, aMIUIUTyAa. MareMaTu4eckuil U NpyKUHHBIM MasTHUKHU. lIpeBpaiieHue
SHEPrUM MpH KOJIeOaTEILHOM JIBHXKEHHH.

3aryxaomue — konebanus.  BpIHyxaeHHole — kojeOanus.  Pe3onanc.
Mexanuuyeckue BosiHBI. CBoiicTBa MeXaHMYECKUX BOJH. IIpomonbHble U
nornepeyHble BOJHBI. [[MMHA BOJHBI M CKOPOCTh €€ pacmpoCTpaHEHUS.
Mexanunyeckue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. UH(pa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.



1. HaGnronenue konmeOGaHWil Ten TOM NEWCTBHEM CHIIBI TSDKECTH M CHJIBI
YIPYTOCTH.
Habnronenue kosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnrogenue BIHYKIECHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpaneHue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
HaOmnronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI pe30HaHC.
ﬂaﬁopamopnbw padbomul u onvimeol.
1. OmpezgeneHre 4YacTOTbl M Tepuojia KoOJeOaHMM MaTeMaThu4ecKoro
MasiTHUKA.

2. OnpeneneHue 4acTOThl U Nepuoa KojaebaHu Mpy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJCOAHUN MOJBEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.

4. VccnemoBaHue 3aBUCHMOCTH MEPUOIa KOJIeOaHUN MPYKUHHOTO MasiTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KoJeOaHUU Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIHE  3aBUCHUMOCTb Mepuoja  KoJeOaHHit
MPY>KMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHusi CBOOOTHOTO MaCHUS.
DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTPOMArHuTHbIX BOJH. [llkana siekTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETa.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3ydyeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIBHOTO

TenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas MOJIC/b CBeETA. HcTounuku CBeETA. [IpssmonHeHOe
pacopoctpaHenue cBera. 3atMeHus ConnHua u JIlynsl. Otpaxkenue cpeta. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vcronb30BaHME MOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHYECKUX CBETOBOJIAX.

o v oA W



JIunza. Xop ayueit B iua3e. OnTuueckas cucreMa (hoToarnmnapara, MUKpOCKOTIa
u Teneckona. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTs U 1adbHO30PKOCTb.
Pasznoxxenne Oemoro cBera B crnektp. OmnbiTel HptoTona. Croxkenue
CIEKTpaJbHBIX LBETOB. JlMciepcHs cBeTa.
Hemoncmpauuu.
[IpssMOTMHENHOE pacIpOCTPAaHEHUE CBETA.
OTtpakeHue cBeTa.
[Tosrydyenne n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
OnTudeckuii CBETOBOA.
Xop tydeil B coOuparonieit JIMH3e.
XO0J Iy4der B pacCEeUBAIOIICH JIMH3E.
[Tosryuyenue n300pakxeHU ¢ TOMOILBIO JIMH3.
[Tpunuun aeicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.
10. Moxens riiasza.
11. Pa3noxenue 6e5oro cBera B CIEKTP.
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12. [TomydyeHue 6e0ro cBeTa Mpu CI0KEHUHU CBETA PA3HBIX 1IBETOB.
Jlabopamopnvie pabomel u onvimel.
1. HccnenoBaHue 3aBUCMMOCTH yIjla OTPaXEHUsI CBETOBOIO Jyda OT yria
naJICHuUs.
2. W3yueHue xapakTepUCTUK M300paKEHUS MpeIMeTa B IJIOCKOM 3epKaJe.
3. HccnepoBaHue 3aBUCHMOCTH yIJia MPEJIOMIIEHUS CBETOBOIO Jiy4ya OT yrIJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».
4. TlomydeHue M300paKeHHI ¢ TOMOIIBIO COOUPAIOIIEH JTHH3HI.
Omnpenenenue HOKYCHOTO pacCTOSTHUS U ONTUYECKOM CUIIBI COOMparolei
JIUH3BI.
6. OTMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.
7. ONbBITHI IO BOCHPUSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHUM 4Yepes3
LIBETOBbIE (DUIIBTPBI.
KBaHTOBBIE SIBJICHHUS.
OmneiTel Pe3epdopna v minanerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTPHI.
PamunoaktuBHOCTE. Anbda, 6eTa- u ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. HyxioHHas wmoxaens aroMHoro sapa. Msorombsl.  PaamoakTtuBHbIE
npeBpaitenus. [lepron momypacmanga aTOMHBIX SIEP.
SnepHbie peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCET.
DHeprus cBsi3M aTOMHBIX snep. CBsi3b Macchl W 3HEpruu. Peakiuu cuHTE3a U
nenenud siaep. Ucrounuku sneprun CosHIla U 3BE3 .



Snepnas sHepreruka. JeWCTBHA pPagUOAKTUBHBIX HW3JIyYEHUH HaA KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoa.

4. HaOmroneHnue TpekoB B kamepe BuibcoHa.

5. PaboTta cuéTunka HOHU3UPYIONIUX U3TyUCHHI.

6. Perucrpanus uznydeHus OpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimeol.

1. HaGnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3IIyYEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHHE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue paanoakTuBHOIO (oHa.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENHEHO-0000IIAIOMINKA MOAYJIb MIPEAHA3HAYEH I CUCTEMATH3aluU
1 00001IEHNS TPEAMETHOTO COACPKAHUS U OIBITA IEATEIbHOCTH, TPUOOPETEHHOTO
OpU HU3YYEHUM BCETO Kypca (PU3MKH, a TakkKe s HNOJATOTOBKH K OCHOBHOMY
rOCy/IJapCTBEHHOMY 5K3aMeHy M0 (u3uke Juisi 00ydaroluxcs, BbIOpaBIIMX 3TOT
y4eOHBII IpeIMET.

[Ipy M3y4eHU AAHHOTO MOJIYJIA PEATU3yIOTCSd U CUCTEMATHU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECleunBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  oOy4eHus, ¢opMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHHE HAy4HBIX METOAOB HCCJIEIOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pu3mueckue
SBJICHHS, TPUMEHSS TOJYyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIMATBHO AEATEIBHOCTHBIN XapaKTep JaHHOTO pa3/ena peaausyercs 3a
CU€T TOTO, 4TO OOYYAIOIIMECS BBIMOJIHAIOT 3aaHUs], B KOTOPBIX UM IpeaJiaraeTcs:

Ha OCHOBE TIOJIYYEHHBIX 3HAHUN pacro3HaBaTb M HAyYHO OOBACHSTH
bu3nyecKkue BIEHUS B OKPYKAIOIIEH NMPUPO/IE U TOBCEAHEBHOM JKU3HU;

UCIIOJIb30BaTh HAy4YHbIE METO/IbI UCCIIEI0OBaHUS (PU3HUECKUX SBJICHUH, B TOM
YHUCIIe U1 IPOBEPKU TMITOTE3 U MOJYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanOOJee BaXHBIX JOCTHIKEHUI COBPEMEHHBIX
TEXHOJIOTUIA, HAPUMEpP, MTPAKTUYECKOTO KCIOIb30BAHUS PA3IUYHBIX UCTOYHUKOB
DHEPIrUy Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHSI BCEX M3BECTHBIX BUIOB
SHEPIHUU.



Kaxmas w3 TeM MmaHHOTO MOAYJS BKIIOYAET OKCICPUMEHTAIhHOE
UccleIoBaHue 0000IIaroIero xapakrepa. Moaysb 3aBEpIIAETCs MPOBEICHUEM
JTUArHOCTUYECKON U OIICHOYHOM pabOTHI 32 KYpC OCHOBHOTO 00IIIero 00pa3oBaHUsI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKM HAa ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHUs

y oOyyatomierocs OyayT copMUpOBaHBI CIEAYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMS

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUMCKOU
bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKJIEHUH OOILIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYE€HOrO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KadyeCcTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKW KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEH
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BaTEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 310POBbS MU  JIMOLUMOHAJIBHOIO
0J1aromoJry4us:

- OCO3HaHHWE IIEHHOCTH Oe3omacHoro oOpa3a J>KM3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXXHOCTU TMpaBuUi OE30MacHOrO IOBEACHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00OpYJIOBaHHUEM B
JIOMAIIIHUX yCIIOBUSAX;

- chopmMupOBaHHOCTH HaBBIKA pedIeKCHU, PU3HAHUE CBOETO MpaBa Ha ONTHOKY
Y TAKOI'0 %€ NpaBa y ApPyroro 4eaoBeKa;

6) TPya10BOro BOCIIUTAHUS:

- AKTMBHOE Yy4YacTH€ B PEIIEHUWM MNPaKTUYECKUX 3aJay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIIKX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUIECKOMY U3yUCHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIMSI HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJI PEUICHUs 3aaad B
o0ylacTh OKpy’Kalollel cpeapl, IUIAHUPOBAHUSA IIOCTYNKOB M OLIGHKH UX
BO3MOJKHBIX TTOCJIEACTBUN JIJIs1 OKPY>KAIOIIEH CPEeIbl;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSI YCJIOBHMSIM COIHAJIBHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBHU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (PU3NUYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IPYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH YE€pe3 IPAKTUUECKYIO
JIEATEIIHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, IOHATHSL, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCTH
busuKy;

e - [UJTAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAJIU3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e - OLEHKA CBOMX JCHCTBUN C Y4YETOM BIIMAHMS Ha OKpYXarOUIyK Cpexdy,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbrare ocBoeHUs MpOTrpaMMEI 110 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuyatomerocs OyayT copMHUpOBaHBl MeTanmpeaMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TI03HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4eOHBbIC  JICUCTBUS,  PETYJSTUBHbBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aelcTBUA:
e BBISABIATHP U XapaKTepU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB
(siBNIEHUI );
e YCTAaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUUA, OCHOBAHHMSI JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISBJISTH 3aKOHOMEPHOCTH W IIPOTUBOPEUHS B PaCCMaTPUBACMBIX (aKTax,
JTaHHBIX W HAOJTIOICHUSAX, OTHOCSAIIMXCS K (DU3MUCCKUM SIBIICHUSIM;
BBISBJISATh TPHYNHHO-CJICACTBEHHBIC CBS3M IIPH HM3YYCHUU (PU3NICCKUX
SIBJICHUI M ITPOIICCCOB, JICJIaTh BHIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJIBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEIINYUH;

CaMOCTOSITEIILHO BEIOMPATh CIIOCO0 pelIeHus yaeOHoH pru3rdeckoi 3a1adu
(cpaBHEHHE HECKOJILKMX BapHaHTOB pCIICHHS, BBIOOpP Hamboee
TOJIXOJISIICTO ¢ YYETOM CAMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBnle ucciienoBarebcKue 1eHCTBUSA:

MCII0JIb30BaTh BOIIPOCHI KaK MCCIIEI0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIaHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAIIHIO,
MOJTYYEHHYIO B X0JI€ UCCIICIOBAHUS UJIU IKCTICPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
MPOBENEHHOTO HAOIIOCHUS, OTbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh Pa3IUYHbIC METObl, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope WHGPOPMAIMM WA JIaHHBIX C Y4ETOM TMPEMIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUIOB U (POPM MPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpaTh ONTUMAJIbHYIO GOpMY TIpEICTaBICHUS
uHQOpMAIMM W WUTFOCTPUPOBATH pellacMbie 3aJa4ydl  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HTHOU rpaduKoi M MX KOMOWHAIIHSIMH.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHUS:

B XO7Ie OOCYXIEeHUs y4eOHOro Marepuaia, pe3yJbTaToB JIa0OPaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOU TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
O1arokeIaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXKICHUS C CYXACHUSIMHU JPYTUX YYaCTHUKOB
Juanora, OOHapyKUBATh Pa3IMIUE U CXOACTBO IMO3HIIHI;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOJIMYHO TPEACTABISATh PE3yIbTaThl BHIIOTHEHHOTO (PU3UUYECKOTO OMBITA
(3KCnIEeprMeHTa, UCCIEAOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIB30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBUAYaJIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD 1IEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JEUCTBUS
no e€ JOCTIKEHHMIO: paclpeieisaTh poyd, 00CyXIaTb MpOLEecChl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acTh pabOThI, JOCTUTasi KAUECTBEHHOTO PE3yJIbTaTa 1o
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOU IEHCTBUS C JPYTMMH WICHAMU
KOMaH/1bl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHS.

Pel"yJIﬂTl/lBHl)Ie YHuBEpCaJIbHbIC y‘leﬁﬂble HeﬁCTBHﬂ

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIHsIX, TPEOYIOUUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJbHOE, TPHUHATHE PEIICHUS B TPYIIE, NMPUHATHE PEIICHUN
Tpymmoi);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3MUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIpeIiaracMble BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3NYeCKOro HMCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce€0s1 HA MECTO APYTOro YeIoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOro;
MPU3HABATh CBOE MPaBO Ha OIIMOKY MpHU perieHrd (U3NIECKUX 3a1a4 UK
B YTBEPXKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYIroro.

ITPEAMETHBIE PE3YJIBTATDBI



K xonIty 00ydeHus B 8 kjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arpEeTaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeJa, HACHIIICHHBIA W HEHACHIIICHHBIA Iap, BIAKHOCTH
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrus, TEIUIOBOW JBUTATEb,
AIIEMEHTAPHBIN ANEKTPUUYECKUI 3apsil, JIEKTPUUECKOE TOJIE€, TPOBOIHUKU
U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUYECKUNA TOK, MATHUTHOE MOJIE;
paznuuath SBJICHUS (TEIUIOBOE pacUIMPEHUE M CKaTHe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBaHKE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIMsl, IUIABJIEHWE, KpUCTaJUIM3alusa (OTBEpEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONpPOBOJHOCT, KOHBEKIIUS, U3ITy4YCHHE),
AIEKTPU3ALMA TEJ, B3aUMOJICUCTBUE 3apAIOB, JIEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO MOJIsl HA MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsT UHIYKITUS)
[0 OINHWCAHWI0 MX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY)KalollleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE WM KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTbI B mpupojae, uzinydeHue CoJHLA, 3aMep3aHhe BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, AJICKTPUUECCKUE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend NoarCcoB, pOJib MATHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJie,
MOJISIPHOE CUSHUE, MPU 3TOM IMEPEBOJUTHh MPAKTUYECKYIO 33/Jady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (PU3NYECKUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
dbuznyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOThI, YJIeJIbHAsl TEIJIOEMKOCTh BEIIECTBA, VyJAEJNbHAas TeIUloTa
TUIaBJICHUS, yJeNbHAs TEIUIoTa NapooOpa3oBaHMs, yJedbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM
MaIllUHbI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, dJICKTPUUECKHUH 3apsi, cuiia
TOKa, DJEKTPUYECKOE HANpsKEHUE, COMPOTUBJIECHUE MPOBOJHUKA,
yAEIbHOE COMPOTHBIICHUE BEIIECTBA, PA00Ta M MOIITHOCTH YJECKTPUIECKOTO
TOKa), TPU OMUCAHWUU TIPABWIBHO TPAKTOBATh (U3MUECKUI CMBICT
WCIIOJIB3YEMBIX BEJIMYMH, 0003HAYEHUS U €IUHUITBI (PU3NYECKUX BEIUYHUH,
HaxoJUTh (HOPMYJIbI, CBS3BIBAIOIIME JMAHHYIO (DU3UYECKYIO BEJIUYUHY C



JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3UYECKUX BEINYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUUYECKOM TEOpUHU
CTpOEHHUS BeIleCTBa, MPUHLMUII CYNEPHO3UIMU ToJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 1711 yJacTKa LEenu, 3aKOH
Jxoyna—Jlenna, 3aKk0H COXpaHEHUs SHEPTUH, IIPU ITOM J1aBaTh CIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKEHHUE,
OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalHil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTMYECKUX
1IaroB C OMnopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PUBMYECKHUX SIBICHHIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacuy€THbIE 3aJadyd B 2—3 JEUCTBUS, HCHOJIb3YS 3aKOHBl H
dbopmyIibl, CBA3BIBAIONINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAJIM3a
YCIOBUSL 3a/ladyd 3alMChIBAaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX I pElIeHHs 3aJauyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEoOXoauMble JUIsi €€ pelIeHUs, MPOBOJIUTH PAcuéThl M CpPAaBHUBATh
MOJIy4YeHHOE 3HaUeHUE (PU3NUECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MNOMOUIA
(U3MYECKUX METOIOB, HCIOJb3ys OMNHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTh NOPsJKa
MPOBEJCHUSI UCCIIEI0BaHUs, I€J1aTh BHIBO/IbI;

MPOBOJUTH OMBITHI 10 HAOMIOMEHUIO (PU3WYECKUX SBICHUN WA
(bu3MYEeCKUX CBOMCTB Tel (KamWJUISIPHBIC SIBICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHUsl TPH WU3IYYCHUHU OT [BETa H3Tydaromel (MOTJIONIArOIIeH )
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUSI BOJBI OT TEMIIEPATYphl KUIAKOCTH U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TEI W B3aUMOJICUCTBHUE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TOCTOSHHBIX MAarHUTOB,
BU3yaJM3allMsi MArHUTHBIX TIOJI€H TIOCTOSTHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO TMOJIE Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTA,
CBOMCTBA DJIEKTPOJABUTATENSI IMOCTOSHHOTO TOKa): (POpPMYJIUPOBATH
IpOBEpsSEMbIE MPEANOJI0KEHHS, COOUPATh YCTAHOBKY W3 MPEAJI0KEHHOTO
000pyI0BaHUsl, ONUCHIBATH XO/1 OMbITAa U (HOPMYJTUPOBATH BHIBO/IbI;
BBITIOJIHSATH MPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOM BIIAYKHOCTHU
BO3/yXa, CHJIbI TOKAa, HAMNPSDKEHUSI C KCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3UYECKUX BEIWYWH, CPABHUBATH PE3YJbTATHI
U3MEPEHUH ¢ y4ETOM 3aJJaHHOM a0COIFOTHOM MOTPEITHOCTH;



IPOBOJANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIHMUUHBI OT
JIpyrol C HCHOJb30BAaHMEM TMPSAMBIX H3MEpPEHUNl  (3aBUCUMOCTH
COTMPOTUBIICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOMAAM MOMEPEYHOTO
CEUCHHMS U YACIBHOIO COIPOTUBIICHUS BEUIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UOYIIEr0 4epe3 MPOBOAHHUK, OT HANpsDKEHUs Ha  IPOBOJIHHUKE,
UCCIIEIOBAaHUE TOCJIEIOBATEIbHOTO U  MapajuIeTbHOTO  COSAMHEHUN
IPOBOJHMUKOB): ITUIAHUPOBATh UCCIEIOBAHHE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeNys NPeIJIO)KEeHHOMY IUIaHy, (DUKCUPOBATH
pe3yJIbTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUIE TaOIUI] U IPaPUKOB, JeNaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yIelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh H3MEPEHHs, COOMpPAThH
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJIENysl MPEAOKEHHOU MHCTPYKLUH, U
BBIUHCIISATH 3HAUCHNUE BEJIMYMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OOPOM HA UX ONMMCAHUA (B TOM YHCIIE: CUCTEMA
OTOTUICHHUSI JOMOB, THTPOMET, TTapoBasi TypOUHa, aMIIEPMETp, BOILTMETP,
CUETYMK OJJIEKTPUUYECKOM DHEPTUHU, DIIEKTPOOCBETUTENBHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIIEKTPONPUOOPHI (mpuMepsI), AIIEKTPUUYECKUE
IPEeIOXPaHUTEH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWMCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
busznyeckrue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U W3MEPHUTEIbHBIC
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUJIKOCTHBIN TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, [BUTATENb BHYTPEHHETO CropaHwus,
AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBl JJIEKTPUUYECKUX IETer ¢
MOCIIEI0BATEIHLHBIM U MapaJJICIbHBIM COSIMHEHUEM 3JIEMEHTOB, pa3iinyas
yCIIOBHBIE 0003HAYCHHSI TIEMEHTOB AJIEKTPUICCKUX 1IETIEH;

OPUBOJUTH  MpUMEpbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY KaIOIIEH Cpe/ie;

OCYIIECTBJIATh, TMOUCK WHPOpMamMu (U3HUUECKOTO COJIEpKaHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW M NTYTEM CpaBHEHUS



JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMALIHNIO, KOTOpAs SIBIISIETCS
IPOTUBOPEYUBOMN HIIM MOXKET OBITh HETOCTOBEPHOM;

UCIT0JIB30BAaTh MPHU BBIIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-MONYJIIPHYIO
JUTEpaTypy (PU3HUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu IHTEepHeT, BiaxeTb NpPUEMAaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHHS,
0000mass uHGOPMAIIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTrO
COJEpKaHus, B TOM YUCJIE IyOJIMYHO MPEACTABIIATE PE3YJIbTaThl IPOCKTHON
WJIM UCCIIEA0BATENIBCKON AEATENBHOCTH, IIPA 3TOM I'PaMOTHO UCIOJIb30BaTh
W3YYEHHBIM TOHATUUHBIMN ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTH 32 BBIMOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJ B
NEeSATEIbHOCTb IPYMIbl, BEHICTPAMBAaTh KOMMYHUKATHBHOE B3aUMOJECICTBUE,
IPOSIBIISS TOTOBHOCTD pa3peniaTb KOH(PIUKTHI.

K koH1y o0yueHus B 9 kjiacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJI30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBbHOCTh MEXaHWYECKOTO ABMXKEHUS, Hedopmanus
(ympyrasi, mjaacTHYecKasl), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3Kku, LEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TEJO,
LEHTpP TSDKECTH TBEPIOTO TENa, paBHOBECHE, MEXaHUYECKUE KOJIEOAHUs U
BOJIHBI, 3BYK, HH()PA3BYK U YJIbTPA3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTb,
CHEKTpPbI UCIYCKaHUs U MOTJOLIEHUs, aib(da, OeTa- U ramMmma-u3ny4eHus,
U30TOIIBI, IEPHAS] DHEPTETUKA;

paznuyaTh SIBJICHUS (pPaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBHXKEHHE, CBOOOJIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPY’KHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABIKEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JABUKEHHUE, OTpaKEHHUE
3ByKa, NPSAMOJIMHEHHOE PpacHpOCTPAHEHUE, OTPAKEHHUE U IPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3sIoKEeHHE OEJIOro CBeTa B
CHEKTP M CJOYKEHUE CHEKTPAJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJHMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa



U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UUECKOE SBICHHE;

pacrmo3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (U3MUECKHX  SBICHUH B
OKpy’XarIleM Mupe (B TOM uuciae (PU3NUYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHUCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHUE SIBICHUSA B NPHUPOJE, OMOIOrMYECKOe NIEHCTBUE BUAMMOTIO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaaMoOaKTUBHBIN (OH, KOCMHUYECKHE JIy4d, PaJUOAaKTHUBHOE H3Iy4YEHHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBUE PAJAMOAKTUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), MPH ATOM MEPEBOAMUTH MPAKTUYECKYIO 3ajadyy B
y4eOHY10, BBIACIATh CYLECTBEHHbIE CBOMCTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUM;

ONKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHHS, UCIOIB3YS
(du3nuecKkue BeIWYUHBI (CpEeIHSAsS W MIHOBEHHAs CKOPOCTh Teja Ipu
HEpPaBHOMEPHOM JIBMOKCHUH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CWIa YNPYTOCTH, CUJIa TSAKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tejla, HMIYJbC Tejla, HMIIYJIbC CHUJIB,
MexaHudeckas paboTa M MONIIHOCTb, NOTEHIHMAJIbHAS SHEprus Tea,
MOJHITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
IPY’KUHBI, KHHETUYECKAsl SHEPT U, ITOJIHASI MEXAHUYECKasi SHEPTHUSL, IEPUOJ
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA,
CKOPOCTh CBETa, IOKAa3aTejlb IPEJIOMIIEHUS Cpelbl), IPU ONHCAHUH
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYMH,
0003HAaYEHUsI W EIUHULBl (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3bIBAIOILME JAAHHYIO (PU3NYECKYIO BEJIMUUHY C JPYTMMHU BEIMYMHAMU,
CTPOUTH IPaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPAXEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MAaCCOBOI'0 YUCEN
IpU SIICPHBIX pEaKUuusax, MPU ATOM JaBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCBhIBATh €r0 MAaTEMAaTUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHTyalud NPaKTUKOOPHEHTHPOBAHHOIO XAapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX



[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBOMCTBA (IM3MUYECKUX SIBICHHM,
buznyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THBIE 3a/1a4 (ONUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHMIA ),
UCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHUE BEIUYMHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3ajau 3allMChIBaTh KPATKOE YCIOBHE, BBISBISATh
HEJOCTAIONINE WM W30BITOYHBIC TaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl pEIIeHUs, MPOBOAUTH pAcu€Thl M  OILICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS PU3NUECKON BETUUHHBI;
pacrno3HaBaTh MNpOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3NYECKUX METO/IOB, HCIIONb3Yysl OMHCAHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh NPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUHN U OIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYecKuX CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HbloTOHA, 3aKOHa
COXpaHEHHUs HHEPTHH, 3aBUCHUMOCTh TEpHUOAa KoJeOaHWW TPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSIMOJIIMHEHHOE paclpOCTPAHEHUE CBETA,
pasiokeHue Oenoro cBera B CIEKTP, U3YyUEHHE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKalie W CBOMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
000py10BaHUsl, OMUCHIBATH XO/JI OTbITAa U €r0 Pe3yJIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepsaeMOl BeNMYUHBI ((POKYCHOE pacCTOSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MepeHus
(M3MepUTENBHOTO MPUOOpa);

NPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM JBW)KCHMM 0€3 HavyalbHOW CKOPOCTH, TIEpHOja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HHUsl CBETa OT yrIjla MaJeHUs W yria MpeIoMJIeHUs OT yrJa
NaJicHNs): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl TOJYYEHHOW 3aBUCHMOCTH
bu3MYecKuX BETUYMH B BUJAEC TaONHIl U TPAPUKOB, J1€JaTh BBIBOIBI IO
pe3yJibTaTaM HCCIIeA0BaAHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYUH (CpenHsis
CKOpPOCTh 1 YCKOPEHHE Tella PY paBHOYCKOPEHHOM JIBHKEHUH, YCKOPEHNE



CBOOOMHOTO TMAaJeHUsl, XECTKOCTb MPYXHUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTHYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHHPOBATH
U3MEpPEHUsl, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIMIOJIHSTH
U3MEpEHHs, CleAys MPeIOKEHHOW WHCTPYKLWHU, BBIUMCIATH 3HAUYCHUE
BEJIMUMHBI U aHAJTU3UPOBATH MOJTyUYEHHBIE PE3yIbTAThl C YIETOM 3aJaHHOU
MOTPENTHOCTU U3MEPEHHI;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nnyaTh OCHOBHBIC TIPU3HAKK W3YYEHHBIX (PHU3UUECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHHUK
CBETa, JIy4, TOHKasl JIMH3a, IUTaHEeTapHasi MOJI€Ib aTOMa, HyKJIOHHAsi MOJIEIb
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOH Ha WX omucaHus (B TOM YHUCIE:
CIHIOMETP, TATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKOIN, JO3UMETp, Kamepa BuiabcoHa), HCHOIB3ys 3HaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MaTHUHbIE€ PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MPHU
pelieHny  y4eOHO-TIPaKTUYECKUX 3a7ad, ONTHUYECKHE CXEMbI IS
MOCTPOEHUS N300PAKEHU B INIOCKOM 3€pKajie M COOMparoLIel JINH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 obecriedeHusi 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHS B OKPY KaIOIIEH Cpeie;

OCYHIECTBIISITh TOWUCK HMHPOpPMAIMK  (PU3UYECKOTO COJCpKAHUSI B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh
NyTU ONpPEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOTHUTEIbHBIX UICTOYHHUKOB,

WCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISPHYIO
JAUTEepaTypy (HPU3HUECKOTo COAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECYpPChI
cetu MuTepHer, BiageTb MNpuU€MaMH KOHCHEKTHUPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMAIIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;



CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
myOJIMYHO TPEICTABIATh PE3yIbTaThl MPOSKTHOM WIIM UCCIEI0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
HNOHSTUMHBIN amnmapar HM3y4yaeMoro pasjena (pU3sMKd U COINpPOBOXKAATH
BBICTYIUICHHE TIpEe3eHTalel ¢ Y4&ToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

KoanuyecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIE (HU(POBHIE)
Ne i/ Konrpoubnbie IIpakTHyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3nen 1. TenioBble siBaeHUsE
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 7 https://m.edso00.ru/R§QZNCIPM
1.2 TenoBbie poLIecChl 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazneny 28
Paznen 2. DiiekTpuyeckne  MATHUTHBIE SIBJICHUS
6) .3
2.1 HCRIPHRCCIHE 3ap}iﬂm APIDKCHHRIE 7 1 https://m.edsoo.ru/R4QORCTQ4
TeJa U UX B3aUMOJICHCTBUE
2.2 IToCTOSIHHBIN 3JIEKTPUYECKHUM TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuuTHsbIE SIBJICHUS 6 1.5 https://m.edsoo.ru/BULAFRBRA
24 DneKTpoMaruHuTHasi UHIYKIUs https://m.edsoo.ru/7QOD8EL15
Hroro no pazaeny 37
PesepBHoe Bpems 3
OBUIIEE KOJIMYECTBO YACOB I10 68 4 145
I[MPOTPAMME '



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

9 KUIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIE (HU(POBHIE)

Ne i/t Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Pa3znen 1. Mexanuveckne siBJeHUSA
MexaHnyeckoe JBUKEHHE U CIIOCOObI
1.1 A 10 1 https://m.edsoo.rt/CEOGHRGTL
€ro OINnucaHus
1.2 B3aumoneiictBue ten 20 1 https://m.edsoo.rt/UCIRQAF4C
1.3 3aKOHBI COXPAHEHUS 10 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Pazgen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
2.1 MexaHndeckue KoJieOaHus 7 3 https://m.edsoo.ru/SSVIGSAI3
2.2 MexaHnueckue BOJIHBL. 3BYK 1 https://m.edsoo.ru/DHIJG8AS0
Hroro no pazneny 15
Pa3zpnen 3. DiieKTpOMArHuTHOE 10JIe M 3JIeKTPOMATHUTHBIE BOJHBI
DNeKTPOMarHuTHOE TMOJIe U
3.1 P 6 2 https://m.edsoo.ru/DT9SBSEY0
AJIEKTPOMArHUTHBIE BOJTHBI
Hroro no pazneny 6
Pasnen 4. CBeroBble siBJIeHUS
4.1 3aKOHBI paclpOCTPAHEHHUS CBETA 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI https://m.edsoo0.ru/20WNYKRX 1
43 Paznosxxenune 6enoro cBera B CIIEKTP https://m.edsoo.ru/2Z5AHODTO
Hroro no pazneny 15



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

Pasznen 5. KBantoBble IBJIeHUA

nu
5.1 CTYCKARHE U HOMIOMerMe CheTa 4 1 https://m.edsoo.ru/BKSE4AQQ8
aTOMOM
5.2 CtpoeHue aToOMHOTO siipa 1 https://m.edsoo.ru/U3WX2R61B
53 S nepHblie peakuuu 1 https://m.edsoo.rt/TMMVY9VSF
Hroro no pazneny 17
Paznen 6. [loBTOpuTe1bHO-000011a101IIHIT MOAY/Ib
I1 6006
6.1 OBTOPEHHE I ODODIICHHE CONCPMAHii 9 2 https://m.edsoo.ru/JKQXVISBE
Kypca ¢usuku 3a 7-9 knace
Hroro no pazneny 9
OBULIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJabHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
TEOPHUH U UX OTIBITHBIE
MOATBEPKICHUS

https://m.edsoo.ru/10BIEJ8GQ

Macca u pa3mep aTOMOB H
MOJIEKYJI

Mopaenu TBEPAOTO, KUAKOTO U
ra3zo00pa3HOro COCTOSHUN
BeIecTBa

OObsicHEeHUE CBOWCTB
TBEPAOTO, )KUJIKOTO U
ra3000pa3HOro COCTOSTHUHN
BELIECTBA HA OCHOBE
ITOJIOXKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

Kpucrannuueckue u
amopdHbIe Tena

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3IWMRAS

https://m.edsoo.ru/DJYTZQHS&3

https://m.edsoo.ru/8G73PVM40

CMmaunBaHue u
KaIMAJUISPHOCTb.
[ToBepXHOCTHOE HATSHKEHUE

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

TennoBoe pacmmpenue u
CoKaTHe

https://m.edsoo.ru/I3N30OKS8L



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L

Temneparypa. CBs3b
TEMIIEpPaTypPhl CO CKOPOCTHIO
TETUIOBOTO JIBHYKCHHSI YaCTHI]

https://m.edsoo.ru/5SXSV6F15B

BryTtpeHHss 3HEeprus.
CriocoOb1 U3MEHEHUS
BHYTPEHHEN DHEPTUU

https://m.edsoo.ru/BBVCI9MH6

10

11

12

Bune! teronepenaun
Ypok-koHbepeHus
"IIpakTHueckoe
HCIOJIb30BaHUE TETIOBBIX
CBOICTB BEIIECTB U
MaTepuasoB B LIETIX
sHeprocoepexeHus"

KomanyecTBO TENIOTHI.
Y aenbHas TEIIOEMKOCTh

https://m.edsoo.ru/WF4J3070P

https://m.edsoo.ru/UU910QFZW

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

13

YpaBHEHHE TEMIOBOTO
Oamanca. TermooOMeH u
TEIUIOBOE PAaBHOBECHE

https://m.edsoo.ru/P52QUVQJE

14

JlaGopaTtopHnast pabota
"UccnenoBanue siBIEHUS
Ter1000MeHa Ipu
CMEITNBAHNHN XOJIO0HON 1
ropsiuei Boas"

https://m.edsoo.ru/FR2ZN6N5SGV

15

Pacuer konnuecTBa TEIJIOTHI,
HEOOXOIMMOTO IS
HarpeBaHus Tea u
BBIICIISIEMOTO MM TIPH
OXJIAXKICHUHN

https://m.edsoo.ru/JSMRA1APW



https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW

16

JlaboparopHas pabota
"OnpenaeneHue yaeabHOR
TEIJIOEMKOCTH BenlecTna"

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

17

18

19

DHeprus TomMBa. Y ieiabHas
TEIJIOTa CTOPAHUS

[InaBneHue U OTBEpICBaHUE
KPUCTAJUTMYECKUX TEJl.
VY nenbHas TeruioTa IUIaBICHUS

JlaGopaTopHnas pabota

"Onpenenenue yaeinbHOU
TEIJIOTHI IUIAaBJIEHU J1baa"

https://m.edsoo.ru/683AIXYWS8

https://m.edsoo.ru/JHESA1PJF

https://m.edsoo.ru/LCOQXVHGHD

20

[TapooOpazoBanue u
KoHIeHcanus. Mcnapenue

https://m.edsoo.ru/CQG4DQKML

21

Kunenne. Y nenpHas Tennora
napooOpa3oBaHus U
KOHJICHCAIlMU. 3aBHCUMOCTh
TEeMIIepaTypbl KUTIEHHUS OT
aTMoc(hepHOTo TaBICHHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BnaxunocTs Bo3ayxa.
JlaGopaTtopHnast pabota
"OnpeneneHre OTHOCUTEIBHOM
BJIQXKHOCTH Bo3ayxa"

https://m.edsoo.ru/7KP37W0J1

23

24

Pemenue 3amau Ha
ONpEAEIEHUE BIAJKHOCTH
BO3AyXa

[IpuHIMIBEL PAOOTHI TETLTOBBIX
nsurareneit. [laposas

https://m.edsoo.ru/N4XJEXGAL

https://m.eds00.ru/6BKWSWYG6



https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6

TypOuHa. /[Burarens
BHYTPEHHETO CTOPaHUs

25

26

27

28

29

KII/I TerutoBoro aBuraTessi.
TennoBbie ABUTATENH U
3al[UTa OKPYKAIOWIEH CPEAbI
3aKOH COXpaHEHUs U
MIPEBPAILCHHS SHEPTUU B
TEIUIOBBIX ITpoLieccax

[ToaroroBka K KOHTPOIHHOU
pabote 1o Teme "TernaoBsie
apreHus. Miamenenue
arperaTtHbIX COCTOSTHUI
BeniecTa"

KoHTponbHas pabota 1o Teme
"TermnoBble IBICHUA.
N3meHenune arperaTHbIX
COCTOSIHUH BemecTna"

9J'IeI(TpPI3aI_[I/I$I TCII. I[Ba poaa
QJICKTPUYCCKUX 3apA10B

https://m.edsoo.ru/UJA3DRDOH

https://m.edsoo.ru/B1KX6RPQ9

https://m.edsoo.ru/9AQ53CC7C

https://m.edsoo.ru/0X03133KU

https://m.edso00.ru/9E8SKDQMD

30

Ypok-uccnenoBanue
"DrekTpu3aus Ten
WHIYKIHEH U IIpU
CONPUKOCHOBEHUN"

https://m.edsoo.ru/JALQFK67]

31

32

BzaumopericTBue 3apsoKEHHBIX
ten. 3akon Kymona
DNEKTPUYECKOE TOJIE.
Hanps>xeHHOCTB
IIEKTPUYECKOTO ITOJIS.

https://m.edsoo.ru/LIJCQZZS9

https://m.edsoo.ru/N79CZGZ1]J



https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J

[IpuHnun cynepno3unuun
JNEKTPUYECKUX MOJIEH

33

34

35

Hocurenu snekrpuueckux
3aps0B. DJIeMEHTapHBIN
3apsia. CTpoenue aToma

HpOBOIlHI/IKI/I " JUDJICKTPUKH.
3aKoH COXpaHCHUA
SJICKTPHUYCCKOTI'O 3apsaga
Pemenue 3amgau Ha
IMPUMCHCHHEC CBOJMCTB
QJICKTPHUUYCCKUX 3apAa0B

https://m.edsoo.ru/AFOIKADMV

https://m.edsoo.ru/U8JR991PB

https://m.edsoo.ru/SXWWOSWJ5

36

DNEeKTpUYECKUH TOK, YCIOBUSA
€ro CyIIeCTBOBAHMSL.

M cTOYHHMKH 3IIEKTPUIECKOTO
TOKa

https://m.edsoo.ru/ISIMP3J3M

37

JIeficTBHS DIIEKTPUUYECKOTO
TOKa

https://m.edsoo.ru/Q8WUTCKVT

38

39

40

Ypok-uccnenoBasue
"JleficTBHE IEKTPUUYECKOTO
MIOJIS1 Ha TIPOBOTHUKH U
JUAJIEKTPUKH"

DNEKTPUYECKUN TOK B
MeTaJulax, )KUJIKOCTAX U ra3ax

DnexTpudeckas Lemb U e€
COCTaBHBIE YaCTH

https://m.edsoo.ru/ZHMKZM4JU

https://m.edsoo.ru/E4CO0OOYPF

https://m.edsoo.ru/ROW7KUDDO

41

Cuna toka. JlabopatopHas
pabora "U3mepenue u
peryMupoBaHue CHIIbI TOKA"

0.5

https://m.edsoo.ru/9LHH7UNJI



https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI

42

DNEKTPUUECKOE HAMPSKEHUE.
BoasT™metp. JIaboparopHas
pabora "M3mepenue u
peryJiMpoBaHue HanpsoKeHus"

0.5

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTuBieHue MPOBOJHUKA.
VY nenpHOE CONPOTUBIICHUE
BEILIECTBA

https://m.edsoo.ru/ESUOSPC4G

44

JlaboparopHas pabota
"3aBUCUMOCTH
IEKTPUIECKOTO
COINPOTHBIICHUS TIPOBOTHUKA
OT €r0 JUTMHBI, TUTOIIAIN
MIOTIEPEYHOTO CCUCHUS U
Marepuaia"

https://m.edsoo.ru/4JDASGZNX

45

3aBUCUMOCTH CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma Juist
ydacTka Lenu

https://m.edsoo.ru/VEZPE7Q8Q

46

JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3UCTOpa M HAIPSHKEHUS Ha
pesucrope"

https://m.edsoo.ru/X5THIN3RM

47

IlocienoBarenpHOE U
napauieIbHOE COSTUHEHUS
HpOBO)IHI/IKOB

https://m.eds00.ru/HJ990Q3493

48

JlaGopaTtopHnast pabota
"IIpoBepka mpaBuiia CI0KEHUS
HaIPsSOKEHUN TIPU

https://m.edsoo.ru/VQ3VYPOTS



https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8

[0CJIE0BATEIbHOM
COCIMHEHUH JBYX PE3UCTOPOB"

49

JlaboparopHas paboTa
"[IpoBepka mpaBua AJisi CUJIbI
TOKa IPH MapajIeIbHOM
COEIMHEHUU PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

51

52

53

54

Penrenue 3amau Ha
npuMeHeHue 3akoHa Oma Juist
Pa3TUYHOTO COCTUHEHUS
MIPOBOIHUKOB

PaGota u mourHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna
JlaGopaTopHnas pabota
"Onpenenenue paboOThl U
MOIIIHOCTH 3IEKTPUIECKOTO
ToKa"

DNEKTpUYECKHE LENH U
HOTPEOUTENH FMEKTPUUECKON
sHepruu B O6bITy. KopoTkoe
3aMbIKaHHE

ITocrostHHEIC MAarHuThbl, UX
B3 aHMOHeﬁCTBHC

https://m.edsoo.ru/19ZEFKZZ74

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

https://m.edsoo.ru/VR92V8JHA

https://m.edsoo.ru/1L3KZ2XLM

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccnenoBanue
"N3ydyenue mosiei mOCTOSTHHBIX
MarHuToB"

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



https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR

56

MaruutHoe nosie. MarautHoe
oJjie 3eMJIM U €ro 3HaUECHHE
U1 JKU3HHU Ha 3eMiie

https://m.edsoo.ru/R3XXJCRVK

57

[ToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme
"JNIeKTpUUECKUE 3apsbl.
3apsiKeHHbIE Tella U UX
B3auMonaencTBus. I10CTOSIHHBIH
SNIEKTPUYECKUM TOK"

https://m.edsoo.ru/RTA1IB1CS

58

59

60

61

KonTtponpsHast pabora o Teme
"DIIeKTpUUECKHUE 3apSIbL.
3apsKeHHbBIE TeNa U UX
B3auMoaencTBus. I10CTOSIHHBIH
AJIEKTPUUYCCKUN TOK" /
Bcepoccuiickast mpoBepouHas
pabora

PeseprHsliit ypok. Paborta ¢
TEKCTaMU I10 TEME
"IIoCTOSHHBIN IMEKTPUYECKUI
Tok" / Beepoccuiickas
poBepoyHas paborta

OmneIiT Opcrena. MarHuTHoe
0JI€ IEKTPUUECKOr0 TOKa
MarHuTHOE 1oJie KaTyIIKH ¢
TOKOM

IIpumeHeHne
AIIEKTPOMArHUTOB B TEXHHKE.
JlaGoparopHas paboTa
"N3yuenue nencTBus

0.5

https://m.edsoo.ru/ZISSW4Z7W

https://m.edsoo.ru/EQRLKPT1U

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KG8XDIUWD



https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD

MarduTHOI'O II0JIS Ha
MPOBOJHUK C TOKOM"

62

63

DIEeKTPOABUTATEIb
MOCTOSIHHOTO TOKA.
Hcnonb3zoBanue
AIEKTPOJBUTATEIICH B
TEXHUUYECKUX YCTPONUCTBAX U
Ha TpaHcnopte. Jlaboparopnas
pabota "KoHcTpyupoBanue u
u3y4yeHue paboThl
aneKTpoBuraress'

OmnbiThl Papajnes. 3aKoH
3JIEKTPOMArHUTHOW MHYKLIHH.
[IpaBuno Jlenna

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

https://m.edsoo.ru/YSDW34FV0

64

Dnektporereparop. CrocoOs
MOJIy4UCHU A BHGKTqueCKOﬁ
SHEPTUuu. DNEKTPOCTAHIIUU HA
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUU

https://m.edsoo.ru/LM1C70D7A

65

IToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DJIeKTpUUECKUE U MarHUTHbBIE
ABJICHUS"

https://m.edsoo.ru/GFS9PNC&B

66

KonTponbnas pabora no teme
"DJIeKTpUUECKUE U MAaTHUTHBIE
SIBJICHUS "

https://m.edsoo.ru/APBXXTADS

67

PesepsHslit ypok. Pabora ¢
TekcTaMu 110 TeMe "TeruioBbie
aBieHus"

https://m.edsoo.ru/4B8GKYQ1X



https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X

68

PesepBHblit ypok. Pabora c
TEKCTaMU I10 TEME
"MarguTtHble aBiaeHus"

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

14.5



https://m.edsoo.ru/I8HXLLTXX

9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PecypcChl

MexaHndeckoe IBHKCHHEC.
MarepuanbHas TOUKa
Cucrema oTcyera.
OTHOCHUTEILHOCTD
MEXaHUYECKOTO IBHKCHUS

PaBHOMepHOE mpsSMONUHEHHOE
JIBUKCHHE

https://m.edsoo.ru/UP3I88VCD

https://m.edsoo.ru/UWFLOQ33T

https://m.edsoo.ru/E65RWOZKO0

HepasHomepHoe
MPSAMOJIMHEMHOE IBUKEHUE.
Cpenusis 1 MTHOBEHHAs
CKOPOCTh

https://m.edsoo.ru/L043PYTGB

[IpssMmonuHeHOE
PaBHOYCKOPEHHOE JBHKEHUE.
Yckopenue

CKopocCTh MPSMOJMHENHOTO
PaBHOYCKOPEHHOTO JIBH>KEHHSI.
I'paduk ckopoctu

JlaGopatopHas pabora
"OnpeneneHne yCKOpeHus Tena
IIPU PAaBHOYCKOPEHHOM
JBY>KEHUH 110 HAaKJIOHHOU
miockocty"

https://m.edsoo.ru/SKUYWCHBO0

https://m.edsoo.ru/HXCDF3ZC8

https://m.edsoo.ru/1KKINJFOS8



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8

CB00OIHOE TIaJICHUE TEIL.

8 https://m.eds00.rt/NMQA4GGEQ
Onbrtel [Nanunes
PaBHOMEpHOE ABUKEHUE 110
okpy>kHocTH. [lepron u yacrora

9 . https://m.edsoo.ru/PVRBIDTTH
obpamenus. JInneiHas u
YIJI0Basi CKOPOCTH

EHTPOCTPEMUTEIBHOE

10 Herrrpoctp https://m.edsoo.ru/OSLFGWFEZY
YCKOpEHUe
[Tepsriii 3akoH HproTOHA.

11 https://m.edsoo.ru/T4ADTURL3K
BekTop cuibl
Bropoii 3akon HeroToHa.

12 B https://m.edsoo.ru/5A28NGVEV
PaBHOpelicTBYIOIIAA crita
Tperuii 3akon HerotoHa.

13 https://m.edsoo.ru/XPFYG64RM
Cyniepnio3unus Cui
Pemenue 3ana4y Ha mprUMeHEHHE

14 https://m.edsoo.ru/GEM2S4HK9
3akoHOB HploToHa

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
Pemenue 3ampau no reme «Cuna

16 A https://m.edsoo.rt/HML1AMN12
YOPYTOCTH
JlabopartopHnast pabota

17 «OmnpeneneHue KECTKOCTU https://m.edsoo.ru/T4PAJAFV1
TIPYKUHBDY

18 Cuna TpeHus https://m.edsoo.ru/BAWPRASI7
Pemenue 3amau no reme «Cuna

19 A https://m.edsoo.ru/PJDH2DCI9T
TPEHUS»
JlabopartopHnast pabota

20 "Onpenenenne kodhduimrenta https://m.edsoo.ru/CS6RD8K X8

TpPEHUs CKOJIbKEeHus"



https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8

21

Pemrenue 3agad mo reme
"3akonrl Herotona. Cuna
ynpyroctu. Cuna TpeHus"

https://m.edsoo.ru/VT3T38KBU

22

Cuia TSKEeCTH U 3aKOH
BCEMHPHOTO TATOTCHUSI.
YckopeHue cBOOOTHOTO
naJIcHus

https://m.edsoo.ru/MEETXGF6Q

23

VYpoxk-koHpepeHuus
"JIBuKEHHE TEJT BOKPYT
IPaBUTALMOHHOIO LIEHTpa
(Conneunas cucrema).
lamaktukn"

https://m.edsoo.ru/BLGGQ9259

24

25

26

27

Pemenue 3amau mo reme "Cuita
TSDKECTH M 3aKOH BCEMUPHOTO
TaroreHus"

HepBa;I KOCMHYCCKasA CKOPOCTh.

HesecomocTs u neperpysku

PaBHOBecue marepuaibHON
TOYKH. AOCOIIOTHO TBEPOE
teno. PaBHoBecue TBEPAOTO
Tesa ¢ 3aKpEIIEHHON OChIO
BpauieHus1. MOMEHT CHIIBIL.
LenTp Ts0KECTH

PaBHOBecue marepuaibHON
TOYKH. AGCOIIOTHO TBEPOE
teno. PaBHoBecue TBEPAOTO
TeJla ¢ 3aKPETIEHHON OChIO
BpaunieHus. MOMEHT CHJIBI.
LenTp TsKECTH

https://m.edsoo.ru/VO2GV8YAT

https://m.edsoo.ru/563XRG6ED

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQW4SLS



https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS

28

Pemrenue 3agad mo reme
"MowmeHnT cunsl. Llentp
TsHKecTH"

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

29

IToaroroBka K KOHTPOJIBHOMU
pabote mo Teme
"MexaHM4eCKOS ABMKCHHC.
BsaumonetlictBue Ten"

https://m.edsoo.ru/8D7SUVXS5]

30

31

32

KonrponsHas pabora o reme
"MexaHnyecKoe IBIKEHUE.
Bsaumonetictsue Ten"

Nmnynsc Tena. Ummynsce cubl.
3aKOH COXpaHEHMsI UMITYJIbCA.
VYupyroe u Heynpyroe
B3aUMOJICICTBUE

Pemenue 3amau nmo treme "3akoH
COXpaHEeHUs uMIryjbca'

https://m.edsoo.ru/J1BOUI2YG

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

https://m.edsoo.ru/LQO6EH&F9

33

VYpok-koHpepeHus
"PeakTHBHOE NBMKEHUE B
IIPUPOJE U TEXHUKE"

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

34

35

36

Mexanuyeckas pabora u
MOIIHOCTH

Pabota cuibl TSKECTH, CUIIBI
YIPYTOCTH U CUJIBI TPEHUS

JlaGopatopHnas pabora
«Ormpenenenne pabOThI CHUITBI
TPEHUs IPU PaBHOMEPHOM
JBYDKEHUH Tea 1o
TOPU30HTAILHONU TOBEPXHOCTH

https://m.edsoo.ru/FCOHVOYXP

https://m.edsoo.ru/Y4H20MDHI

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



https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8

37

CBs3b 5HEprUH U pabOTHI.
[TorenumansHas YHEPTH

https://m.edsoo.ru/ZIFB7L5EF

38

39

40

Kunernueckas sneprus.
Teopema 0 KHHETUYECKOM
SHEPTUU

3aKOH COXpaHEHUs SHEPTUHU B
MEXaHUKe

JlabopartopHnast pabota
«M3ydeHne 3ak0Ha COXpaHEHUs
SHEPTUM»

https://m.edsoo.ru/ WKXL7NXVR

https://m.edsoo.ru/FMM2S69EB

https://m.edsoo.ru/0OTVKEKJIXB

41

KomnebarensHO€E IBUKEHUE U
cro XapaKTepI/ICTI/IKI/I

https://m.edsoo.ru/3EQ3BHBZ3

42

43

3aryxaromue KonebaHusl.
BoinyxneHHbIE KOJI€0aHMS.
Pe3onanc

MaremaTnueckuii u
NPY>KUHHBIA MasiTHUKU

https://m.edsoo.ru/I3ZKD2M12

https://m.edsoo.ru/O71PZDM11

44

Ypoxk-uccienoBanue
«3aBUCUMOCTh MepUoa
KoJe0aHMH OT )KECTKOCTH
MIPY>KUHBI U MAacChl Tpy3a»

https://m.edsoo.ru/BACA6R4KS

45

[IpeBparienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHusIX

https://m.edsoo.ru/RPN7BU655

46

JlaGopatopHnas pabora
«OmnpeneneHne 4acTOTH U
nepuo/Ia KojiebaHui
MPY>KHHHOTO MasiTHUKA»

https://m.edsoo.ru/FV1Y2NUGC



https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC

47

48

Jlaboparopuas pabota
«[TpoBepka HE3aBUCUMOCTH
nepuoa KojiebaHuii rpysa,
MOJIBEIICHHOTO K HUTH, OT
MacChl Tpy3a»

Mexannueckue BOJIHBL.

CBoiicTBa MEXaHUYECKUX BOJIH.

[IpononbHbIe U ONIEPEYHbIE
BOJIHBI

https://m.edsoo.ru/6YGEHWS&DT

https://m.edsoo.ru/QHBQ3U5SXV

49

VYpoxk-koHpepeHuus
"MexaHn4YeCKHE BOIHBI B
TBEPAOM Teie. CelicMruYecKre
BOJHBI"

https://m.edsoo.ru/6PNOHXSJA

50

51

52

3Byk. Pacnipoctpanenue u
OTpakCHHE 3BYKa
Ypok-uccienoBaHue

"HaOmrogenue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"

FpOMKOCTB 3BYKa U BbBICOTA
TOHA. AKYCTI/I"ICCKI/II\/’I PE30HaHC

https://m.edsoo.ru/NTZLRXDBS5

https://m.edsoo.ru/SRPRGGZVS

https://m.edsoo.ru/AOY3HSN3G

53

VYpok-koHpepeHus
"VapTpa3Byk U nH(Qpa3ByK B
IIPUPOJE U TEXHUKE"

https://m.edsoo.ru/AU3Z0S07U

54

IToaroroBka K KOHTPOJIBHOMN
pabote 1o Teme "3aKoHbI
coxpaHeHusa. MexaHn4ecKue
KoJieOaHus U BOJTHBI"

https://m.edsoo.ru/7YAJAVS5TM



https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M

55

KonrtponsHas pabora o teme
"3aKOHBI COXpaHEHHUS.
Mexanuueckue KouebaHus u
BOJIHBI"

https://m.edsoo.ru/ZVD7744VH

56

DNeKTpOMarHuTHOE ToJIe.
QHCKTpOMaFHI/ITHLIe BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

58

59

60

CBoiicTBa 3JIEKTPOMarHUTHBIX
BOJIH

Ypok-koupepennus "Lkana
3JIEKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOM cBs3H"

VYpok-uccnenosanue "N3yuenue
CBOMCTB 3JICKTPOMAarHUTHBIX
BOJIH C IIOMOILLIO MOOMJIEHOT'O
tenedona”

Pemenue 3amau Ha
ONpEIETICHUE YACTOThI U JITTMHBI
3JE€KTPOMArHUTHON BOJIHBI

https://m.edsoo.ru/7E1J2VY03

https://m.edsoo.ru/SHN7BSEB4

https://m.edsoo.ru/WIGCO6QSN

61

DneKkTpoMarHuTHast Ipupoaa
cBera. CKOpOCTH CBeTa.
BonHoBbIe CBOMCTBA CBETa

https://m.edsoo.ru/ZFGOBMGFX
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Hcrounuku cBera.
[IpssMmonuHeitHOE
pacIpoCTpaHEHHE CBETA.
3armenus Connia u JIyHsl

https://m.edsoo.ru/NLIADWAXN
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3aKOH OTpa)KEHHUS CBETA.
3epkaina. Pemenue 3agad Ha
MMPUMEHEHHE 3aKOHA OTPAKCHUS
cBeTa

https://m.edsoo.ru/QONUKCDOB
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[Ipenomnenue cera. 3aKoH
MIPEJIOMIICHUS CBETa

https://m.edsoo.ru/NF1PZFEV3
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[TonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Vcrmoh30BaHue MOTHOTO
BHYTPEHHETO OTPAXKEHUS B
OIITHYECKUX CBETOBOIAX

JlaGoparopHnas pabota
"UccaenoBanue 3aBUCUMOCTH
yTJIa MPEIOMIICHUS CBETOBOTO
Jyda OT yIJia MaJieHust Ha

rpanune "Bo3nyx-cTekio""

Ypok-koH(bepeHIus

" cnoab30BaHUE MOJTHOTO
BHYTPEHHETO OTPaKECHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBS3B"

JImu3el. OnTuyeckas cuia
JIMH3bI

ITocTpoenue nzodpaskeHuii B
JIMH3aX

https://m.edsoo.ru/FZ7HV6E2W

https://m.edsoo.ru/R80OIT10S

https://m.edsoo.ru/0L9F63ZRU

https://m.edsoo.ru/ZV702L97F

https://m.edsoo.ru/MWU2YHLIN
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JlabopaTopHas pabota
"Onpenenenue GOKyCHOTO
pacCTOAHUS U ONITUYECKON
CHJIBI COOMpAIOIIEeH JTUH3bI"

https://m.edsoo.ru/3XTVNZNIJ
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VYpoxk-koHpepeHuus
"ONnTHYECKUE TUH30BLIE
npuoopsI"

https://m.edsoo.ru/KKVRKOP3D
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73

74

I'na3 kak onruyeckas cucTeMa.
3penue

Ypok-koudepennus "JledekTo
3penus. Kak coxpanutsb 3peHue"
Pasnoxxenue 6enoro csera B
cnektp. OnbiTel HpioTOHA.
CrnosxeHue CreKTpaIbHbIX
uBeToB. [Jucnepcus ceera

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPRFN4D5V
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76

Jlaboparopras pabota "OmbITEI
0 Pa3JIOKEHUIO OEJIOTo CBETa B
CIIEKTP ¥ BOCIIPUSTHIO [IBETA
MPEIMETOB TPU UX
HaOJIIOICHNU Yepe3 [BETOBhIC
¢bunabTpel"

VYpok-nipaktukyM "BonaHoBbIE
CBOMCTBA CBETA: TUCIIEpPCHs,
uHTepepeHys u audpaxus”

https://m.edsoo.ru/ESISL6TCH

https://m.edsoo.ru/A1F3HB8Y9

77

OmnsiTel Pesepdopaa u
IUTaHEeTapHasi MOJIeNb aTOMa

https://m.edsoo.ru/P922QVFIV

78

79

IToctynatel bopa. Monens
aroma bopa
Hcnyckanue u nornoueHue

cBeTa aToMoM. KBaHTBI.
JInHenuaTele CIIEKTPbI

https://m.edsoo.ru/OBJPHE0G2

https://m.edsoo.ru/MO9LRTHPCO
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YPOK-IIpaKkTUKyM

80 "Habmroienue crieKTpoB https://m.edsoo.ru/7NCLNW296
ucmyckanus"

81 PanuoakTuBHOCTH U €€ BUIBI https://m.edsoo.ru/22H32JWLM

82 CTpoeiHe aToMHOr0 A7pa. https://m.edsoo0.ru/TIRVFSKOFK
Hyxmonnas mojaens

83 PaHOaKTHBIbIC MPEBPALLCHIL. https://m.edsoo.ru/RA796TPSP
H3oTomsr
Pemenue 3agau o teme:

84 "PamnoakTUBHBIC https://m.edsoo.ru/WX2HQP2S6
npeBpaieHus’"

85 [Iepuon nmonypacnana https://m.edsoo.ru/WZDJCOER7
VYpoxk-koHpepeHuus

86 "PapnoakTHBHBIC U3TyUEHUS B https://m.edsoo.ru/X1J4002C4
NpUpOJE, METUIIUHE, TEXHUKE"
SAnepHbie peakyu. 3aKOHbBI

87 COXpaHEHHs 3apsI0BOTO U https://m.edso00.ru/YOQ2XMKOO
MacCOBOTO YHCET

88 DHEpIHA CBA3H ATOMHBIX A1CP. https://m.edsoo.ru/NSTEUFIO3
CBs13p MacChl U DHEPTUH

89 Pemenue 3anad no Teme https://m.edsoo.ru/OD4KHLQ4T
" nepHble peakun”
Peaknuu cuHTe3a 1 MeneHus

90 sanep. Uctounnku sHeprun https://m.edsoo.rt/RMBFQBND7
CosHma u 3BE311

91 Ypox-xondepertns *Slnepraz https://m.eds00.ru/QTNWEFW90Q

sHepreTuka. JleincTBus



https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0
https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q

PaIMOAKTUBHBIX U3TyUYECHUN Ha
JKHBBIC OpraHUu3MbI"

92

IToaroroBka K KOHTPOJIBHOMU
pabote mo Teme
"DeKTPOMAarHUTHOE MOJIE.
DNEeKTPOMArHUTHBIE BOJHBI.
KBanToBBbIC siBEHUS"

https://m.edsoo.ru/TBOXB9TUQ

93

KonrponsHas pabora o reme
"DIeKTPOMAarHUTHOE TOJIE.
DIEeKTPOMArHUTHBIC BOJIHBI.
KBanToBbic siBIeHHS"

https://m.edsoo.ru/SUTJAFD6U

94
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97
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[ToBTOpeHME, 0000IIECHNE.
JlaboparopHbie pabOTHI 11O
Kypcy "B3aumoneiictBue Ten"

[ToBTOpEHME, 0000IIECHNE.
Pemienue pacueTHBIX U
Ka4eCTBEHHBIX 3aa4 I10 TEME
"TemnnoBsie mporecch"”

IToBTOpenue, o0o0IEHNE.
Pemenne pacueTHBIX U
Ka4eCTBEHHBIX 3aJa4 I10 TEME
"KIIJI TerutoBeIX ABUTATENICH"

IToBTOpenue, o6o0IEHNE.
Pemienue pacueTHbIX U
Ka4yeCTBEHHBIX 3aJ1a4 [0 TeMe
"KIIJI anekTpoycTaHOBOK"
[ToBTOpenue, 0600IIEHNE.

JlaGopaTopHbie pabOThI 110
Kypcy "CBeToBbl€ SIBJICHUS"

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

https://m.edsoo.ru/MMJNLZOSQ

https://m.edsoo.ru/H7HKU30G3

https://m.edsoo.ru/XP2HRNAY4

https://m.edsoo.ru/FK30FNRHX
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[ToBTOpenue, o6o0mIeHNE.
99 PaGora ¢ TekcTamu 1o Teme
"3aKOHBI COXpaHEHHUS B

MexaHuke"

https://m.eds00.ru/91XS3CXDT

[ToBTOpenue, o6o0IEHNE.
100 Pabora ¢ TekcTamu o Teme
"Koxebanus 1 BOJIHBL"

https://m.edsoo.ru/L3YKVIINT

[ToBTOpenue, o0o0mIEHNE.
101 Pabora ¢ TekcTamu o Teme
"CBeToBBIE BicHUA"

[ToBTOpEeHME, 0000MIIEHNE.
102 Pabora ¢ Tekctamu o TeMe

"KBanToBas u sipepHas ¢puzuka'

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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https://m.edsoo.ru/LG327ISQ6

https://m.edsoo.ru/W7IE16NU8
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IPOBEPSIEMBIE ITPE/METHBIE PE3YJIbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

8 KVIACC

Kon
NpoBEePsSIEMOro
pe3yabTara

1.1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

HCIIOJIb30BaTh MMOHATHA

1.2

1.3

pasiinvdaTth ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOG SABJICHUC

pacro3HaBaTh NPOSIBIEHUE H3YUYEHHBIX (U3UUYECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM YHcie (GU3NIECKUE SIBICHHUS B IPUPOJE,
IIPU 3TOM NEPEBOJUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBIACTATD

CYILECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SBICHUIN

1.4

ONMCHIBATh M3yUEHHBIE CBOICTBa Tel M (puU3MUECKHUe sBIEHUS,
UCTONb3yd (pU3MUYECKHe BETUYMHBI, NPU OMNMCAHUHM TPABUIBHO
TpakTOBaTh  (DU3MYECKUNH  CMBICT  HCIOJIB3YEMbIX  BEJIUYHMH,
00O3HaYeHUsT M eIUHHUIBI (U3NYECKUX BEIMYMH, HaXOAMUTh
(GbopMyIbl, CBS3bIBAIOIIME JIaHHYI (DU3UYECKYH0 BEIMYHMHY C
JPYTUMH BETMUYUHAMM, CTPOUTH Ipa(UKH N3yUEHHBIX 3aBUCUMOCTEH

(bU3UYECKUX BEITHMYUH

1.5

XapaKTEePU30BaTh CBONCTBA TeJ, (PU3UUYECKUE SIBIICHUS U TIPOIECCHI,
HCNOJIb3yS M3YYEHHbIE 3aKOHBI, MPH HOTOM J1aBaThb CJIOBECHYIO
(hopMyITHUpPOBKY 3aKOHa ¥ 3alHUCBhIBAaTh €ro MaTeMaTHYeCKOoe

BBIPA)KECHHE

1.6

OOBACHATH (PU3UIECKHE MTPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCIIEC U B
KOHTEKCTE CUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh IPUYHMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE W3
1 — 2 noruveckux mIaroB ¢ MOMoIbl0 1 — 2 M3y4eHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH




1.7

pemare pacy€THbIE 3aauu B 2 — 3 EHCTBUS, UCIIOJIb3Ys 3aKOHBI U
(bopMynbl, CBs3bIBAIOIIME (U3UYECKUE BEIWYMHBI: Ha OCHOBE
aHaJM3a yCJIOBHSA 3aJa4M 3allMChIBATH KPAaTKOE YCIOBME, BBIABIATH
HEOCTATOK JaHHBIX JUIs pEIleHMs 3aJadyd, BbIOMpPATh 3aKOHBI U
(bopmysbl, HEOOXOAUMBIE ISl €€ PelIeHHs, MPOBOAUTH PAcUEThl U
CpaBHUBaTb IIOJYYEHHOE 3HaueHUE (U3NYECKOH BEIMYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

1.9

pacro3HaBaTh MPOOJIEMbI, KOTOPBIE MOXHO PELIUTH MPH TTOMOIIH
(Gu3NYeCKUX METONOB, MCIIOJb3ysl OIUCAHHWE HCCIEIO0BaHMs,
BBIIEJISITH IPOBEPSIEMOE MIPENTIONI0KEHNE, OLICHUBATH NTPAaBUIbHOCTh

nopsaaKa MpoOBECACHUA UCCIICAOBAHU, JACJIaTh BBIBOAbI

MPOBOJIUTH OTBITHl 10 HAONIONCHUIO (DU3MUYECKUX SIBICHUN WM
(¢u3nUecKux  CBOWCTB  Te:  (OPMYIHpOBaTH  MPOBEPSICMBIS
MPEINOJIOKEeHUsI, COOUPaTh YCTAHOBKY W3  MPEAJIOKCHHOTO

000pyI0BaHUs, ONMCHIBATH XOJ] ONBITA U (POPMYITHPOBATH BHIBOBI

1.10

1.12

BBIIIOJHATE MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOTI'OBBIX
npuOOpoB M JAaTYMKOB (U3MUECKUX BEIUYMH, CpPaBHUBATH
pe3ysbTaThl M3MEpPEHU ¢ yd4€ToM 3aJaHHOW  aOCONFOTHOU

NOTrpeIIHOCTHU

MPOBOJUTHh  HMCCJIEIOBAHUE 3aBHUCHMOCTH OJHOM  (DU3UUECKOI
BEJIMYMHBI OT JPYrOM C MCIOJIB30BAHUEM MPSIMBIX H3MEPEHUM:
MJIAHUPOBATh HCCIEOBAaHUE, COOMpPATh YCTAHOBKY M BBITIOJHSTH
W3MEpeHus, cleays MpeiNIoKeHHOMY IUIaHy, (PUKCHpOBaTh
pe3yabTaThl OJIYYEHHOM 3aBUCUMOCTH B BUJIE TaOIUIl U TpauKOB,

ACJIaTh BbIBOABI 1O PE3yJIbTaTaM UCCIICAOBAHU A

NPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaTh ~ W3MEpEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJ€Ays IPEUIOKEHHON HWHCTPYKLUU, U BBIYUCIIATH

3HAaUYCHUEC BCIINYHNHBI

1.13

1.14

coOnrofaTh MpaBuUja TEXHUKH Oe30macHOCTH TMpu paboTe cC

1a00paTOpPHBIM 000pYyT0BaHHEM

XapaKTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYCHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOW HAa WX OIHCAHMS, HCIOJIb3Ys
3HaHUS O CBOMCTBaxX (U3MYECKHX SIBICHUH H HEOOXOAMMBIE

(bu3nIecKrue 3aKOHOMEPHOCTH




1.15

pacnno3HaBaTb MPOCTLIC TCXHUYCCKHUC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pBI II0 CXe€MaM U CXEMAaTUYHBIM PUCYHKaM, COCTaBJISITh CXCMbI
QJICKTPHUYCCKUX ueneﬁ C MOCICAOBATCIBbHBIM W MNaPAJICIIbHBIM
COCAUMHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaYeHU

OJICMCHTOB JJICKTPUUYCCKUX Lernei

1.16

1.17

NPUBOANTH TPUMEpHl (HAXOOUTh HWHPOPMALKMIO O MPUMEPAX)
NPaKTHYECKOTO  HUCIONB30BaHUS  (DU3MYECKUMX  3HAHUH B
MOBCETHEBHOM KM3HU UIsi  OOecreyeHus: Oe30MacHOCTH  IpH
oOpamieHMn C TpuUOOpaMH M TEXHHYECKUMH yCTPOMCTBaMH,
COXpaHEHHs 3/0pOBbS U COOJIIOJICHUS HOPM SKOJOTHYECKOTO

TOBE/ICHUS B OKpY XKAIOIIe cpene

OCYILLECTBIATh NOUCK HMH(pOpMAIMKM (PU3HMUECKOrO COAEpKaHHUS B
cetu IHTEpHET, HA OCHOBE UMEIOINXCS 3HAHUM U ITyTEM CPaBHEHUS
JIOMOJTHUTEbHBIX MCTOYHUKOB BBIIEIATh HMH(POPMALUIO, KOTOpas

SIBJIIETCS IPOTUBOPEUMBON UM MOXKET OBITH HEAOCTOBEPHOM

1.18

WCIIONBb30BaTh TIPH BBHINIOJIHEHMHM Y4YE€OHBIX 3aJaHUNA HAy4dHO-
MOMYJISIPHYIO JIUTEPATypy (PU3NYECKOTO COMAEPKaHHUS, CIPaBOUYHbBIE
Marepuaibl, pecypcbl cetu MHTepHeT; BiaAeTh MOpUEMaAMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

co3/laBaTh COOCTBEHHbIE TNHCHbMEHHBIE U KpaTKU€ YCTHBIE
cooOmieHusi, 0000mas WHPOPMAIUIO U3 HECKOJBKUX HCTOYHUKOB
(U3MUECKOTO COJEepKaHUS, B TOM YHCJE MyOJIUYHO TMPEICTaBIATh
pe3yJIbTaThl MPOEKTHOMN UITA UCCIEN0BATENbCKOM AESITENbHOCTH, TPU
3TOM TPaMOTHO MCHOJb30BaTh M3YUYEHHBIA TMOHATUWHBIN amnmapar

Kypca (pU3uKH, CONTPOBOXK/IaTh BBICTYIUIEHHE ITPE3EHTALINEN

1.20

9 KVIACC

IIPpH BBITTIOJTHCHUHA y‘-Ie6HI)IX IMPOCKTOB U I/ICCJ'Ie,Z[OBaHI/Iﬁ q)nanecxnx
MpOLECCOB paCIIPECACIIATH 00513aHHOCTHU B Irpynre B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3aJgadyaMH, CJICOAUTH 3a BbIIIOJHCHUCM IIJIaHa
ﬂeﬁCTBHﬁ )51 KOPPCKTUPOBATH €ro, aICKBATHO OLICHUBATb
COOCTBEHHBIHM BKJIaa B JACATCIBHOCTH TPYIIIBI, BBICTPANBATH
KOMMYHHKAaTHUBHOC BBaHMOHeﬁCTBHC, IMPOSBJIAA T'OTOBHOCTH

paspeniaTh KOH()IUKTHI




Kon
NpoBepsieMOro
pe3yJbTarTa

1.1

1.2

1.3

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIO/Ib30BATh U3YYEHHBIC IIOHATHS

pasnyaTh SBICHUS IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SBICHHUE
pacro3HaBaTh NPOSIBICHUE H3YUEHHBIX (U3NUYECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHHUS B MIPUPOJE,

MIPH 3TOM MEPEBOAUTDH NMPAKTUUECKYIO 3a7auy B YU4EOHYIO, BBIIEIATh

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3UUECKUX SBICHUN

1.4

ONMCHIBATh M3yUEHHBIE CBOICTBa Teld U (pU3MUECKUE SIBICHUS,
UCTONb3yd (U3NYECKHE BEIUYMHBI, HPU OMNMCAHUM IMPABUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  WCHOJB3YEMBIX  BEIHYHH,
0o0O3HaYeHUsT M eIUHHULBI (U3NYECKUX BEIMYMH, HaXOAMUTh
(GopMyTBI, CBSI3BIBAIONINE JAaHHYIO (U3UYECKYI0 BEIUYHHY C
JPYTUMH BEJIMUMHAMM, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMIUH

1.5

1.6

XapaKTEePU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBIICHUS U TIPOIECCHI,
HCIOJIb3ySl M3YYEHHbIC 3aKOHBI, IPU OTOM J1aBaTb CJIOBECHYIO
(hopMyITHUPOBKY 3aKOHa U 3alHUChIBaTh €ro MaTeMaTH4eCKoe

BBIPAKCHUC

OOBACHATH (PU3UUECKHE MTPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyalud MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JOTrMYeCcKUX LIAroB C MOMOIIbI0 2 — 3 M3y4YEHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacué€THble 3a7auu (omuparouiyecs Ha cucreMy u3 2 — 3
YPaBHEHMIi), HCIONB3Ys] 3aKOHbI U (OPMYJIBI, CBSI3BIBAIOLIHE
¢u3nyeckue BEIUYMHBL: HAa OCHOBE aHalW3a YCIOBMS 3aJadu
3alMChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOLIME WIIU
130bITOYHBIE TaHHBIE, BRIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOAUMbIE
JUISl pELIECHUs, IPOBOAUTH Pacu€Thl U OLICHMBATh PEAIUCTUYHOCTH

MOJIYYEHHOTO 3HAaYeHUS (PU3NUECKON BEITMUNHBI

1.8

pacro3HaBaTh MPOOJEMBbI, KOTOPblE MOXKHO PELIUTh IMpPU TOMOIIU

(bl/IBPI‘{eCKI/IX MCTOAOB, UCIIOJIB3YS OIMMCAHUC UCCIICAOBAHUA, BBIACIIATD




MMPOBCPACMOC TIPCAIIOJIIOKCHUE, OLCHUBATHL IMPABUJIBHOCTH IOPSAAKaA
IIPOBCACHHA HCCICAOBAaHWA, [OCJIIAaThb BBIBOABI, HWHTCPIPETUPOBATH

pe3yIbTaThl HAOIOICHHI U OTIHITOB

1.9

1.10

MPOBOAMTH OMBITHI TO HAOIIOACHHIO (U3UUECKUX SIBJICHUN WU
(U3MYECKIX CBOMCTB TEJN: CAMOCTOSTEILHO COOMPATh YCTAHOBKY M3
n30bITOYHOTO Habopa 00OPYAOBaHUS, OMUCHIBATH X0/ OIBITA U €T0

pe3ynbTathl, HOPMYIHPOBATH BHIBOBI

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX H3MEPEHUIA,
OTIpeieNisAs cpelHee 3HAueHUE H3MepseMOl BeTHYMHBI ((OKyCHOE
paccTositHue coOuparomel JuH3bl), 000CHOBBIBATh BHIOOP crocoda

U3MEPEeHHS (M3MEPUTEIHHOTO MpUbopa)

MPOBOJIUTH HCCIIEOBAHUE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHH C
UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUI: IIIAaHUPOBATh UCCIIEOBAHUE,
CaMOCTOSITENIbHO COOMpPAaTh YCTaHOBKY, (DUKCHpPOBATh PE3yJIbTAaThl
MOJyYEHHOH 3aBHCHMOCTH (M3UYECKUX BEIMYUH B BUJE TaOIUIM

Fpaq)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHMA

1.12

IPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaThb ~ WM3MEpPEHHUs,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBINOJHATE WU3MEPEHMs, CIEAys IPEUIOKEHHON
WHCTPYKIWY, BBIYMCIATH 3HAYCHUE BEIMYHMHBI M AHAJIU3UPOBATH
MOJIyYEHHBIE PE3yNbTaTbl C YYETOM 3aJaHHOM IOIPELIHOCTH

U3MEPEHUN

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKH O€30MacHOCTH Ipu pabdoTe cC

1a00paTOPHBIM 000pYy10BaHHEM

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3NYECKUX MOJAETCH:
MaTepualbHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOYEHHBIH
UCTOYHMK CBETa, Jy4, TOHKas JIMH3a, IJaHEeTapHas MOJENb aroma,

HYKJIOHHas MOACJIb aTOMHOTI'O Apa

1.15

1.16

XapaKkTepu30BaTh MPUHLUIBI JEHCTBUS H3YyYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa MX OIMCAHMS, HCIOJIB3Ys
3HaHHUA O CBOWCTBAaX (U3MUECKUX SBIEHUH U HEOOXOAUMBbIE
¢du3nveckre 3aKOHOMEPHOCTH

HCIIONB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENbHBIX  HpUOOpPOB U

TEXHOJIOTUYECKUX MPOIECCOB MPHU PEIICHUH YUeOHO-IPAKTUIECKUX




1.17

3a/1a4, ONTUYECKUE CXEMBI JJIs IIOCTPOSHUS N300paKeHUI B TIIOCKOM
3epKajie u cobuparouieit TmH3e

MPUBOJUTh TpUMEphl (HaXoAWTh HHMOpPMALKIO O TpHUMEpax)
MPAKTUYECKOTO  HCIIOJIb30BaHHUS ~ (U3MYECKUX  3HAHWA B
MOBCETHEBHON JKM3HM Juig oOecredeHus Oe30MacHOCTH IpHU
oOpameHun ¢ TpubopaMHd W TEXHUYECKUMH YCTPOWCTBaMH,
COXPAaHEHHUS 3[0POBbS M COOJIOACHHS HOPM 3KOJIOTUYECKOTO

MOBEJICHUS B OKPYIKAIOLLIEH cpeae

1.18

OCYIIECTBIISITh MOUCK HMH(pOpMammu (U3NYECKOTO COJEPKaHUS B
cetu VIHTEpHET, CaMOCTOSATENBHO (HOPMYITUPYs TOUCKOBBIN 3ampoc,
HaXxOOUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOITYYCHHOMN
nHpOpPMAIIMK HA OCHOBE UMCIOIIUXCS 3HAHWHA M JOMOJHUTEIBHBIX

HCTOYHHUKOB

1.19

WCIIONBb30BaTh TIPH BBHINIOJIHEHMM Y4YEOHBIX 3aJaHUNd HAy4dHO-
MOMYJISIPHYIO JIUTEPATypy (PU3NYECKOTO COMAEPIKaHHUS, CIPAaBOUYHBIE
Marepuaibl, pecypchl cetu MHTepHeT; BlageTh npuéMamu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

1.21

CO3/1aBaTh COOCTBEHHBICE NMHUCHMEHHBIE M YCTHBIE COOOIEHHUS Ha
OCHOBE HMH(pOPMAIIMM M3 HECKOJbKUX HMCTOYHUKOB (PU3UYECKOTO
CoJiep>KaHusl, MyOJIUYHO TIPEJICTABISTh PE3YNbTAThl TPOSKTHON WU
HCCIEAOBATEeNIbCKON  NEATENIbHOCTH, TIPH  OTOM  TPaMOTHO
WCIONIb30BaTh M3yUYEHHBIM TOHATUWHBIA ammapaT HW3y4aeMoro
pasznena (PU3MKU U COMPOBOXKIATH BBICTYIUICHHE TPE3EHTAllUel C

yu€TOM 0COOEHHOCTEN ay TUTOPUU CBEPCTHUKOB

MIPH BBIMOJTHEHUN YY€OHBIX TPOEKTOB U UCCIIEIOBAHUN (HU3HUECKUX
MIPOLIECCOB paclpeAeiTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUH C
IOCTABJICHHBIMU 3a/Jla4aMH, CIEAWTh 3a BBINOJHEHUEM ILJIaHA
JEACTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OILICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENBHOCTh TPYIIBbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICUCTBUE, MPOSBISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KIIACC
Kox Kon
IIpoBepsiemble 3J1eMEHTHI COAEPKAHUS
pasaeJia 3JIEeMEHTa
TEIUVIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHYECKOM
TEOpUH CTPOCHUsI BemiecTBa. Macca W pa3Mepbl
6.1
Mosiekysl.  OnbITbl, MOATBEPKAAIOIIME OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKON TEOPUHU
Mopnenu TBEPAOrO, SKUAKOTO M  Ta3000pa3HOTo
6.2 cocTosiHMH BemiecTBa. Kpucrammmdeckue u amopdHbIe
Tena
OOBsicCHEHHE CBOMCTB T'a30B, KUJIKOCTEH M TBEPBIX TEI
6.3 Ha OCHOBE TMOJOXEHUH MOJIEKYISIPHOKHHETHYECKOU
TEOPUH
6.4 CmaunBaHue U KallWJUISIPHBIE SIBJICHUS
6
6.5 TennoBoe pacIIMpeHHE U CxKATUE
Temmnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO
6.6
TETJIOBOTO JABUKEHUS YaCTHI]
BryTpeHHss SHEPTHSL. Crioco0sl U3MEHEHUS
6.7 BHYTPEHHEN SHEpPruU: TEIUIoNepeaadya U COBEPIICHUE
paboThI
Bust TeTIOTepeIauHn: TETIOTIPOBOTHOCTb,
6.8
KOHBEKIIWS, U3ITyICHUE
KonmnyectBo  TemmoTel. VYaempHas — TEIUIOEMKOCTH
6.9
BEIIIECTBA
TemiooOMeH M TEIUIOBOE paBHOBECHE. YpaBHEHUE
6.10
TEIUIOBOTo OanaHca




6.11

IInaBnenue u OTBCPACBAHUC KPpUCTATNIMICCKUX

BCIICCTB. y,I[eJ'IBHaSI TCIIJIOTA IJIaBJICHUA

[TapooOpa3oBanne u  KoHjaeHcamus. cmapenwue.

Kunenue. Y,Z[CJ'II)HaH TCIIJIOTAa napoo6pa30BaHI/I;1.

012 3aBUCHMOCTh TEMIIEPATYPBI KUTICHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 Brnaxnocts Bo3ayxa
6.14 OHeprus TOIUIMBA. Y IeJbHAs TEIJIOTAa CrOPaHMs
[Tpuammmel  paboTel  TeruioBbIX aBurateneid  KITJ
6.15 TEIJIOBOr0 ABUTaresd. TeIIoBbie JBUTATCIH U 3alllUTa
OKpPY’KaoIIeH cpesbl
616 3aKOH COXpaHEHUS ¢ TIPEBPAILCHUS DHEPTrUU B
' TEIJIOBBIX IPOIIeccax
[TpakTudyeckune paboOTHI:
OnpiThl 1O OOHApY)XEHHUIO  JCHCTBUSL  CHJI
MOJIEKYJISIPHOTO TPUTSKEHUS.
OnBbITHI 110 BRIPAIMBAHUIO KPUCTAILIOB OBAapEHHOU
COJIM WJTU caxapa.
OnpITl 10 HAOJIOJIEHUIO TEIJIOBOIO PaCIIMPEHUS
ra3oB, JKMJIKOCTEU U TBEPIBIX TEI.
Omnpenenenue 1aBIeHUs BO3lyXa B OallJIOHE IITTPHIIA.
OMBITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh JaBICHUS
617 BO3JlyXa OT €ro 00bEéMa U HarpeBaHUs U OXJIAXKICHHUS.

[IpoBepka runoTe3sl JIMHEUHON 3aBUCUMOCTH JTMHBI
CTONOWKA >KHIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEeMIIepaTyphbl.

HaGnronenne n3MeHeHnsl BHYTpEHHEH YHEPTUU Tela
B pe3yJbTaTe TeTUIONepeaaun U paboThl BHEITHUX CHJL.

HccnenoBanue  sBICHHUS ~ TEIJIOOOMEHA  TMPHU
CMEUIMBAHUM XOJIOJHOM U ropsiueid BOJIBI.

OrnpezenieHne KOJIMYECTBA TEIJIOTHI, MOJTYYEHHOTO
BOJIOM TIPH TEIUIOOOMEHE C HarpeThiM METALTHYECKUM

LWIAHAPOM.




6.18

6.19

Ornpenenenne yaenbHOM TEMIIOEMKOCTH BELIECTBA.
HccenenoBanue npouecca uCapeHusl.
OrnpeneneHre OTHOCUTENBHON BJIaKHOCTH BO3/yXa.

OnpezneneHue yaeIbHON TEILIOTHI IIIABJICHHS JIbJA.

dusznyeckue SBICHUS B MPUPOJE: MOBEPXHOCTHOE
HaTSDKEHME W KallWUIApHBIE SIBJIEHUS B IPUPOJE,
KpUCTaJIJIbI B IpUpoJIe, n3ayueHue ColHLa, 3aMep3aHue
BOJIOEMOB, MOpCKUE Opusbl; 00pa3zoBaHHE POCHI,

TyMaHa, UHC, CHCTA.

TexHudeckue yCTPOMCTBA: KaNWUIAPBI, IPUMEpPHI
MCII0JIb30BaHUsl KPUCTAJIIOB, KUAKOCTHBIM TEPMOMETD,
JAT4YUK TEMIIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TMTPOMETpPBI, IICUXPOMETp, MapoBasi TypOUHA,

ABUTaTC]Ib BHYTPCHHET'O CroOpaHus.

DJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

BJ'ICKTpI/ISaL[I/IH TCII. HBa poaa SJICKTPUICCKUX 3apsAa0B

7.2

7.3

7.4

7.5

7.6

B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH Kynona
(3aBUCHMOCTB CHJIBI B3aMMOJICHCTBHS 3apsHKEHHBIX Tell
OT BEJIMYMHBI 3apSA70B U PACCTOSHUS MEXKTy TeJIaMH )
DJIEKTPUUYECKOE oJie. Harnpsoxénnocts
aNeKTpudeckoro mnoms. IlpuHnun — cynepro3uuuu
AIIEKTPUYECKUX IoJIel (Ha KaueCTBEHHOM YPOBHE)
Hocurenn »>neKTpUYecKHX 3apsiioB. DJIEMEHTapHbIN
anekTpudeckuil 3apsia. Crpoenne aroma. IIpoBogHuku
U JUDJIEKTPUKH

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
OJIEKTPUYECKUT  TOK.  YCJOBHS  CyIIECTBOBaHUSA

SJICKTPHUYCCKOI'O TOKA. W CTOYHUKH MOCTOSHHOT'O TOKa

7.7

HevictBus 3IIEKTPAYECKOTO TOKa (TerutoBoe,
XUMUYECKOE, MAarHuTHOE). OJIEKTPUUECKUH TOK B

KHUAKOCTAX U ra3ax




Onektpuueckasd uenb. Cuiia Toka. DJIEKTPUUECKOE

7.8

HaIpsKEHUe

ComnpoTuBieHne MMPOBOJHHUKA. VY nenbHoe
7.9

CONPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa aJ1s1 yyacTKa Lenu

[locnenoBarenpHOE W MapajlIeIbHOE COCIUHEHHE
7.11

MIPOBOIHUKOB

PaGora ¥ MOIIHOCTH 3IEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyins — Jlenna

DJeKTpUUYecKre e U MOTPEOUTENH IIEKTPUUYECKOM
7.13

sHepruu B ObITy. KopoTkoe 3ambikaHue

[TocTostHHBIE MarHuThl. B3anmoelicTBre MOCTOSTHHBIX
7.14

MarHuTOB

MarnutHoe mnoje. MarnutHoe mosie 3eMJIM W €ro
7.15

3HAYEHHUE [ )KU3HU Ha 3emiie

Oneir Opcrena. MarHuTHOE TMOJ€ 3JIEKTPUUECKOTO
7.16

ToKa. [I[puMeHeHne 371eKTPOMAarHuTOB B TEXHUKE

JlelicTBME MAarHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.

DneKTpoABUTaTellb NOCTOSHHOIO TOKa. Mcnonb3oBanue
7.17

AJNIEKTPOJIBUraTeel B TEXHUYECKUX YCTPOMCTBAX U HA

TpaHCIIOpTE

Onbitel - ®apages.  SIBieHHe  3IE€KTPOMArHUTHOU
7.18

nHaykuuu. [Ipasuno Jlenna

DneKTporeHepaTop. CniocoOsr MOJTYyYEHUs
7.19 ANEKTPUYECKOM  SHEpruu.  DJNEKTPOCTAHLIMM  HA

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[TpakTudeckue pabOTHI:

OMnBITHI IO HAOTIOACHUIO NIEKTPU3AIINHN TEJT HHIYKITUEH
7.20 Y IIPU CONTPUKOCHOBEHHH.

UccnenoBanue neWCTBUS AIEKTPUYECKOTO TOJIS Ha

MMPOBOAHUKHU U NJUBJICKTPUKH.




COopka u mTpoBepka pabOThI AIEKTPUUYECKOW MU
IIOCTOSIHHOT'O TOKA.

H3MepeHue U peryJIMpoBaHHUe CUIIBI TOKA.

N3mepenue u peryaupoBaHue HalpsHKCHUS.
HccenenoBanue 3aBUCHMOCTM CWIBL TOKA, HIYIIETO
4yepe3 PE3UCTOpP, OT CONPOTUBIEHHUS PE3UCTOpa U
HaIPSDKEHUS Ha PE3UCTOPE.

OnpIThl, JEMOHCTPUpPYIOLIIE 3aBUCUMOCTD
AJIIEKTPUYECKOTO CONPOTUBJICHUS NPOBOJHUKA OT €ro
JUIMHBI, IIOLIAAH MTOIIEPEYHOr0 CEYEHUS U MaTepuaa.
IIpoBepka mpaBwila CIOXKEHUS HANpsHKEHUM IpU
IIOCJIEIOBATEIIbHOM COEAUHEHUN [IBYX PE3UCTOPOB.
IIpoBepka npaBuiia sl CWIIBI TOKA MPH MapAJIIETIbHOM
coeMHeHuu pe3ucropoB. OmpeneneHue  padbOThI
NIEKTPUYECKOTO TOKA, HUAYLIETO YEpe3 PE3UCTOp.
OnpeneneHue MOLIHOCTH — 3JEKTPUUECKOIO  TOKa,
BBIJICIISIEMON Ha pe3ucrope. Hccnenoanue
3aBUCUMOCTH CHUJIBI TOKA, UYILEr0 Yepes JIaMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenne KIIJ[ Harpesarens.
HccnenoBanue MarHuTHOTO B3aUMOJCHCTBUSA
ITIOCTOSIHHBIX MarHuToB. M3ydeHue MarHUTHOro moJIs
MOCTOSIHHBIX MAarHUTOB IpPU HMX OOBEIUHEHUH H
pasnenenuu. MccnenoBanue 1eUCTBUSA JIEKTPUUECKOTO
TOKa Ha MarHuTHYO CTPEJIKY. OnpIThI,
JIEMOHCTPHPYIOLINE 3aBUCUMOCTh CHJIBI
B3aUMOJICVCTBUS KaTyIIKH C TOKOM U MarHuTa OT CHJIBI
TOKAa M HAalIpaBJICHWs TOKa B Karymke. l3ydeHwue
JIEUCTBHSI MarHUTHOI'O IIOJI1 HA IPOBOJHUK C TOKOM.
KoHcTpynpoBanue " W3y4YeHUe paboThI
BIEKTPOJABUTATESA. N3mepenne KII
AJIEKTPOJBUIaTENbHONM  yCTaHOBKU.  OmBITBI 1O

HUCCICIOBAaHUIO SBJICHUA BHCKTpOMaFHHTHOﬁ




WHAYKIWU: HCCIIEIOBAHUE W3MEHECHHN 3HAYCHUS U

HaImpaBJICHHUA HHAYKIIHOHHOT'O TOKa

7.21

dusnueckre SBICHUS B TNPUPOAC: DICKTPUUECKUE
ABIIEHUSI B aTrMocdepe, DIIEKTPUYECTBO  KHUBBIX
OpraHU3MOB, MarHUTHOE MoJjie 3eMiu, Apei( MoI0CoB,
POJIb MAarHUTHOTO TOJIS JIJIS )KU3HU HA 3emiie, OJIIPHOE

CHUAHUC

7.22

TexHuyeckue yCTpOICTBa: 3JEKTPOCKOM, aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK NIEKTPUIECKOU SHEPIUH,
AIIEKTPOOCBETUTENBHBIE TMPUOOPHI, HAarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpuMepsI), ANEKTPUICCKUE
MPEeIOXPaHUTENH, IEKTPOMArHUT, SJIEKTPOIBUTATEIh

MOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kox anemenra IIpoBepsieMble 21EMEHTHI COAECPKAHUS
paszena
MEXAHWYECKUE ABJIEHUA
81 Mexannueckoe JBuKeHHE. MatepuanbHas TOUKa.
' Cucrema orcuéra
8.2 OTHOCHUTENBLHOCTh MEXAHUYECKOT'O JBMKEHUS
8.3 PaBHOMepHOE NpsSMOIMHENHOE IBUKEHUE
HepaBHOMEpHOE  MOpPSIMONMHEWHOE  JBH)KEHUE.
8.4 Cpennsis ¥ MIHOBEHHass  CKOPOCTb  Tela  IIpH
8 HEpPaBHOMEPHOM JIBH)KEHUH
. VYckopenne.  PaBHOYCKOpEHHOE — NPSAMOJIMHEHHOE
' JIBUKECHHE
8.6 CBoOoauoe magenne. OneiTe! [ annnes
PaBHOMEpHOE IBH>KEHME IO OKpYykHOCTH. [leproa n
8.7 yacTtota oOpamieHus. JIuHeiiHas M yrioBas CKOpPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepsbiii 3akoH HproTOHA




8.9

Bropoii 3akon HetoToHa

8.10 Tpertuii 3akon HeroToHa
8.11 IIpuHIUI Cynepno3unuu Cui
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuna TpeHus: cuia TPEHUS CKOJIbKEHUS, CHJa
' TPEHMSI ITIOKOS, IPYTUE BUBI TPEHUS
214 Cuna TSDKECTM M 3aKOH BCEMUPHOTO TATOTEHUS.
' YckopeHue cBOOOIHOIO NaileHUs
%15 HBmwxenune t1aHer Bokpyr Connpna.  Ileppas
' KOCMHU4ecKasi ckopocTb. HeBecoMoCTh U neperpys3ku
216 PaBHOBecue MaTtepuanbHOW TOYKH. AOCOJIIOTHO
) TBEPJIOE TEIIO
817 PaBHOBecue TBEPAOTO TeNa C 3aKPEIIEHHONW OCBHIO
' BpaieHusi. MoMeHT cuibl. LIeHTp TskecTn
8.18 WNmnynbc Tena. U3menenune umnyisca. Miynbe cuiibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE IBUXKEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
829 Pabota cun TskecTH, ympyroct, TpeHus. CBs3b
. SHEpPruu U paboThl
823 [loreHunanbHas »SHeprusi Tena, MOJHATOTO HaJ
' MIOBEPXHOCTBIO 3eMIIN
8.24 IToTeHumanpHas SHEPrUs CKATOU NPYKUHBI
Kunernueckas sHeprus. TeopeMa 0 KHHETUYECKOH
8.25
SHEPrUu
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON IHEPTUU
[TpakTHyeckue paboTHI:
Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUsI Opycka
WIM JIBWJKEHUS IIapuUKa MO HAKJIOHHOW IJIOCKOCTH.
827 Omnpenenenne yCKOpeHus Tella Ipyu paBHOYCKOPEHHOM

JBUKEHUH 10 HAKJIOHHOW INIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU INPH
PaBHOYCKOPEHHOM  JIBIDKEHUM  0e3  HayalbHOM

CKOpOCTH.




[TpoBepka THUMOTE3bI: €CIAM TPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HayalbHON CKOPOCTH MyTH OTHOCSTCS
KaK psa HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
POMEXYTKH BPEMEHH OJIMHAKOBBHI.

I/ICCJIGIIOBEIHI/IC 3aBUCUMOCTHU CHUJIbI TPCHUA
CKOJIbKEHHST OT CHJIbI HOPMAaJbHOTO JIaBJICHHS.
Onpenenenne kodpPUIMEHTA TPEHHS] CKOJIBKEHUS.
Omnpenenenre KECTKOCTH MpykuHbl. OmnpenencHue
paboThI CHUJIBI TPEHUS TPU PABHOMEPHOM JBHKEHUH
Tella 1Mo TOPU30HTATBHON MOBepXHOCTH. OnpeeneHue
paboOThl CHUJIBI YNPYrocTH NpU MNOAbEME TIpy3a C
UCIOJIb30BAHUEM  HETOABMXKHOTO M MOJBHYKHOTO

0JIOKOB

duznyeckue SIBICHUS B npupoac: MpUJIMNBLI U OTJIIUBEI,

8.28 nBuxkeHre iaHeT COoMHEYHOM CHCTEMBI, PEaKTUBHOE
JIBIKEHUE KUBBIX OPTAaHU3MOB
299 TexHuueckue yCTpOWCTBA: CHOUIOMETP, [AaTYUKHU

MMOJIOKCHUS, PACCTOAHHUA U YCKOPCHUS, PAKCThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe JIBUYKEHUE. OcHoBHbIE
9.1 XapaKTepUCTUKH  KoJIeOaHWH: TepHoj, YacToTa,
aMIUIUTyAa
Marematnyeckuii ¥ TNPYKHHHBIA  MAasTHUKH.
9.2 [TpeBpamienre  >HepruM  OpU  KoJeOaTeITbHOM
JIBUKEHUHI
93 3aryxatoiue kojiebanus. BeiHy)IeHHBIE KOJIEOAHUS.
' Pe3onanc
Mexannueckue BOaHBL. (CBOICTBA MEXaHMUYECKUX
BoJH. [IpomonbHbie W TONEepeyHble BOJHBL. J[nuHa
9.4 BOJIHBI M CKOpPOCTb €€  pacnpOCTpaHEHHUS.
MexaHnyeckue BOJIHBI B TBEPIOM Telle, CeHCMUYECKUE
BOJIHBI
9.5 3Byk. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa
9.6 Wndpa3Byk u yabTpa3Byk
9.7 [TpakTrueckue pabOTHI:




9.8

9.9

OnpeneneHue dYacToThl M IMEpHOAA  KoJeOaHHH
MaTeMaTU4eCKOro MasTHHUKA.

Omnpenenenne dYacToTbl M IepHoja  KojeOaHMI
NPY>KUHHOTO MasTHUKA

HccnenoBanue 3aBUCHMMOCTU Iepuoja KojeOaHui
NOJBEUICHHOTO K HHUTH Tpy3a OT [JIMHBI HUTH.
HccnenoBanue 3aBUCHMMOCTU Iepuoja KojeOaHui
NpY>KUHHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka
HE3aBUCUMOCTH  Ilepuoja  KojeGaHMH  rpy3a,
HOJBELIEHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH
npyXuHel. M3MepeHue yCKOpeHHS CBOOOTHOTO
naJeHus

duznyeckue SABICHHUS B IPUPOE: BOCIIPHATHE 3BYKOB
KUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMUYECKHE BOJIHEI,
I[yHaMH, 9XO

TexHudeckue yCTpOWCTBa: 3XOJOT, HMCIOJIb30BaHUE

VJIBTPa3ByKa B OBITY M TEXHHUKE

10

11

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

101 DJEKTPOMarHuTHOE MoJIe. DIEKTPOMAarHUTHBIE BOJIHBI.
' CBolicTBa AJIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
103 OnexkTpoMarHuTHasi npupojaa csera. CKOpOCTh CBeTa.
. BomHoBBIE CBOMICTBA CBETa
[TpakTyeckue paboOTHI:
10.4 W3ydyeHne CBOMCTB JJIEKTPOMArHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO Tene(oHa
dusnueckue SABIEHHS B MNpUpOJE: OHOJOTMYECKOE
10.5 JNeicTBHE  BUIUMOTO,  YJIbTpaHUONETOBOTO U
PEHTTEHOBCKOTO U3Ty4EHHUN
10.6 Texnuueckune YCTpOWCTBA: HCIIOJIb30BAHUE
' AJIEKTPOMAarHUTHBIX BOJIH JIJIsl COTOBOM CBSA3HU
CBETOBBIE SABJIEHUA
11.1 JlyueBas monens cBera. IcTouHMKH cBeTa
11.2 IIpssMonMHENHOE pacIpOCTpaHEHUE CBETA




11.3

Otpaxxenue cBera. Ilnockoe 3epkano. 3akoH

OTpaXXCHUs CBETA

HpeJIOMJ'IeHI/Ie cBera. 3aKoH IIPECIOMJIICHHUA CBETA.

H4 [TonHoe BHyTpEeHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xop nydeit B tuH3e
116 OnTuueckas cucrema (oroammapaTa, MEKPOCKONa U
' TEJIeCKOoIa
117 I'ma3 kak onTuyeckas cucreMa. bau3opykocTs H
' JaTbHO30PKOCTh
Pasnoxxenue Oemoro cBeta B chekTp. OMBITHI
11.8 Hetotona.  CroxxeHue  CHEKTpPaJbHBIX  IIBETOB.
Hucnepcus cera
[TpakTuueckue paboThI:
WccnenoBanne 3aBUCUMOCTH  yria OTpPaXKEHUs
CBETOBOTO JIy4a OT yIJIa MaJICHHUS.
N3yuenne xapakTepucTUK U300paKeHUsl MpeaMera
B IIJIOCKOM 3€pKaJie.
WccnenoBanne 3aBUCUMOCTH  yriia MPEIOMIICHUS
CBETOBOTO Jyda OT yrja NaJeHusl Ha FPAHMIE «BO3AYX —
11.9 CTEKIIO.
ITonyyenune n300pakeHHi c IIOMOIIBIO
coOMparoIIel TUH3HI.
Omnpenencuue doxycHoro paccTosIHUS u
ONTHUYECKOM CHIIBI COOMpAIOIIEH JTHH3HI.
OMBITHI MO PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.
ONBITEI IO BOCIPHUSTHIO I[BETA MPEIMETOB MPU HX
HaAOII0IEHUU Yepe3 I[BETOBbIE (QUIBTPHI
duznueckue BIEHUs B pupoe: 3atmenus CoiHua U
11.10 JlyHbl, 11BETA TEJ, ONMTHYECKHUE SBICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
111 TexHu4yeckue  yCTpOMCTBA:  OYKH,  MEPUCKOI,
' ¢doToanmapar, ONTHYECKUE CBETOBOIBI
KBAHTOBBIE ABJIEHUA
12 1 Omnwithl Pesepdopna v mmaneTapHas Mofelb aroma.

Mogens aroma bopa




I/ICHYCKaHI/Ie H TIOTJIOICHHUE CBETA aTOMOM. KBaHTEL

12.2 JIuneliuaTeie CIEKTPBI
12.3 PannoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHUs
194 Crpoenne aromHoro sapa. Hykinonnas Moxens
' aTOMHOTrO sapa. M30Tomsl
15 PannoaktuBHble npeBpamenus. [lepuon nonypacnana
' ATOMHBIX S11EP
Yy SnepHble peakuu. 3aKOHBI COXPAaHEHUS 3aps10BOr0 U
' MacCcOBOI'0 YHCET
OHeprusi CBsi3M aToOMHBIX saep. CBs3p Macchl H
12.7
SHEPruu
18 Peakuuu cunTe3a u JgeneHus snep. McrouHuku
' sHeprun CosHIa U 3BE3]
129 SAnepnas osHepreruka. [JlelicTBUe paJMOaKTUBHBIX
' U3JTy4YEHUH Ha )KUBbIE OPraHU3MbI
[TpakTuyeckue paboOTHI:
HaOnroneHue CIUIOIIHBIX M JIMHEHYaTBIX CIIEKTPOB
U3ITyYEHUSI.
12.10
HccnenoBanue TPEKOB: U3MEPEHUE DHEPTUH YACTHUILIBI
10 TOPMO3HOMY ITyTH (T1I0 (hoTOrpadusim).
W3mepenue painoakTUBHOTO (hoHa
dusnyeckue SABICHUS B IPHUPOAE: €CTECTBEHHBIN
pasvoaKTUBHBII ¢oH, KOCMHUYECKHE JTy4H,
12.11 PagOAKTUBHOE H3JIy4YEHUE IPUPOLHBIX MHUHEPAJOB,
JIEUCTBUE PATUOAKTUBHBIX HM3TyYEHUH HA OpPraHU3M
4eJI0BeKa
1212 Texnuueckune YCTpOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,Z[yaJ'IBHHﬁ JO03UMETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kox
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHO# 00pa30oBaTe/iLHOI
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHose PI'OC

Ilonumanue ponau (QU3MKKM B  HAy4HOM KapTHHE  MUDA;
c(OPMHUPOBAHHOCTh 0a30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSI3M U [TIO3HABAEMOCTH SIBJIEHUI MPUPOJBI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid pond (UMKA B Pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHUKHM U TEXHOJOTUi, 00 3BOJIIOLUU
(Gu3NYEeCKUX 3HAHUN M UX POJIM B LIEJIOCTHON €CTECTBEHHOHAYYHOU
KapTMHE MHpa, O BKJAJE POCCHUMCKMX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO

MUpa, pa3BUTHC TCXHUKH U TEXHOJOr Ui

3HaHUS O BUAAX MaTepuu (BEIIECTBO U MOJIE), O JABWKCHUM Kak
crocobe CyILIeCTBOBaHMSI MaTepuH, OO0 aTOMHO-MOJIEKYJISIPHOMN
TEOPUM CTPOEHHs BEIIECTBa, O (U3NYECKON CYLIHOCTH SIBJICHUI
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIIIOBBIX, OJICKTPOMArHUTHBIX U
KBAHTOBBIX); YMEHHE pa3JInyarh SBJICHUS 10 ONHUCAHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIHX
JaHHOE (U3UUECKOE SIBJICHHE; YMEHHE pacllo3HaBaTh MPOSBICHHE
HU3YYCHHBIX (1)I/I3I/I‘ICCKI/IX SIBJICHUI B OKpYy’KaromeM MHPE, BbIACIAA

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Bnagenue ocHOBaMM MOHSTUHWHOIO ammapara U CHUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCIOJIB30BAHKUE UX JUJIS pelleHHUs y4eOHBIX 3a7ad;
YMEHHE XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3WUYECKUE SBICHHUS M

IIPOLECChI, UCITIOJIB3Y (I)yHI[aMCHTaJ'IBHBIe H OMIIUPUYICCKHUEC 3aKOHBI

YMeHHue OIMCHIBATh HN3YUCHHBIC CBOMCTBAa Tel M (bHBquCKHC

ABJICHUA, UCITIOJIB3YyA (1)I/ISI/I‘—IGCKI/IG BCJIMYNHBI

Brnagenne ocHOBaMH METO/JOB HAay4YHOrO TIO3HaHHUS C Y4ETOM
coOuroIeHHst TpaBuil 0€30MacHOro TpyAa: HabItoAeHne PU3UUECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSITEIbHO COOUPATh HKCIIEPUMEHTAIBHYIO YCTaHOBKY
13 TaHHOTro Habopa 00OpyJ0BaHUS IO HHCTPYKIIMHU, ONUCHIBATH X0
OTIBITA ¥ 3aIUCHIBATH €0 PE3yJIbTAThI, (HOPMYIHPOBATH BHIBOMKI;
IIPOBEICHUE TPSAMBIX M KOCBEHHBIX H3MEpEHUll (HU3NUECKuX
BEJIMYUH: yMEHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbLHO
coOupaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY IO MHCTPYKLHH,
BBIYUCIIATh 3HAYECHHUE BEJIMYMHBI W AHAJIU3UPOBATH I10JYYEHHBIE
pe3ynbTartel ¢ y4€TOM 3aJaHHOM IOTPEIIHOCTH PEe3yJbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECIOXKHBIX OKCIEPUMEHTAIBHBIX HCCICIOBAaHUM;
CaMOCTOSITENIbHO COOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY U
IIPOBOAUTH  HCCIENOBAaHUE IO  MHCTPYKUUH, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (DM3WYECKUX BEIMYHMH B BUJE TAOIUI] U
rpadMKOB, y4YUTBHIBaTh IOTPEIIHOCTH, JelaTb BBIBOJIBI IO

pe3ynbTaTtaM UCCIEI0BAHUS

[lonnManme  XapakTepHBIX CBOWCTB  (DU3MYECKHX  MOJENeH
(MarepuanbHas TOUKa, aOCOIIOTHO TBEPIOE TEJIO0, MOJEIU CTPOCHHUS
ra3oB, KUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aroMa,
HYKJIOHHas MOJ/IeJIb aTOMHOI'O ]pa) U YMEHUE MPHUMEHATh UX JUIS

00BsICHEHUS PU3NYECKUX MTPOLIECCOB

YMenue o0bsACHATh (U3NYECKUE MPOLECCHl U CBOMCTBA Tell, B TOM
YUCJIE U B KOHTEKCTE€ CHUTyaludl IPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTpPOMTH OOBSCHEHHE C ONOpOW Ha M3Y4YEHHBIE CBOMCTBa
(bu3nuecKux SBICHUH, (U3MUECKHE 3aKOHbI, 3aKOHOMEPHOCTU U

MOJENIN

YMeHnne pemath pacuéTHble 3amaun (Ha 6aze 2 — 3 ypaBHEHHN),
WCTIONB3Yysl 3aKOHBI U (OPMYIBI, CBSI3BIBAIOIINE (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATh KPATKOC YCIOBHEC 3alayH,
BBISIBJISITh HENOCTAIOIINE JaHHBIE, BRIOUPATh 3aKOHBI M (POPMYIIBL,
HEOOXOUMBIE JUTsI €€ PEIIeHHUs, UCTIOJIH30BaTh CIIPABOYHBIE JTAHHEIE,
MPOBOJIUTHh PACUYEThl U OIIEHUBATH PEANTMCTHYHOCTH MOJIYYEHHOTO
3HaueHUs (PU3NUECKON BETUUUHBI; YMEHHE ONPEAEISATh Pa3MEPHOCTh

(bHSPI‘IGCKOfI BCJIIMYHHEI, HOHy‘-ICHHOﬁ IIpH pCHICHUUA 3aJa4r




YMeHHne XapakTepus3oBaThb MPUHLMUIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTHYECKHUX MTPOILIECCOB MO UX OMUCAHUIO, UCTIONb3Ys 3HAHUS O
CBOMCTBaxX (U3MUYECKUX SIBICHUW U HEOOXOAMMBbIC (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHue HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHs OE30MacHOCTH MpHU
oOpamieHUn ¢ OBITOBBIMH  NPUOOpaMU U TEXHUYECKHMHU
yCTPOWCTBaMHU, COXpPAHEHHUsS 370POBbsI M COOJIONCHHS HOPM
HKOJIOTUYECKOTO TOBENEHUS B OKPY)KAIOLIEH cpeze; MOHUMaHHUe
HEOOXOAMMOCTH NPUMEHEHHS TOCTIDKCHHH (PU3MKM M TEXHOJOTUH

AJId palfMOHAJIBHOTO IMPUPOA0IIOJIb30BaAHUSA

11

OmnbIT momcka, MpeoOpa3oBaHMsl W TPEACTABICHUS HHGOpMAIHN
(U3NYECKOTO COMEpKaHUs C HCIOJIb30BaHUEM HH(POPMALUOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHi; yMEHHE OLIEHUBATh IOCTOBEPHOCTh
MOJyYeHHON HH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUH H
JIOTIONIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJb30BaTh IpHU
BBINOJIHEHUH Y4EOHBIX 3aJjaHUi HAy4YHO-TIOMYJISIPHYIO JUTEPATypy
(bU3MUECKOTO CcoepKaHMs, CIIPABOYHbIE MaTEepHalIbl, PECYPChI CETH
WntepHer; BnageHue 0a30BBIMH HaBbIKAMM  MPeoOpa3OBaHUS
nH(pOpMallMM M3 OJHOW 3HAKOBOH CHUCTEMBI B JIPYIyl0; yMEHHE
co3/laBaTb COOCTBEHHbIE€ NMHCbMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHUKOB




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
1 MEXAHWYECKUE ABJIEHUA
{1 Mexannueckoe JBHKeHuEe. MarepuanbHas Touka. Cucrema orcyéra.
' OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE ABMkeHME. Cpennsisa ckopocTs. Popmyiia s
1.2 BBIUUCIICHUS CPEeTHEH cKopocTh: Vv = S/t
PaBHOMEpHOE NMPAMOIMHEIHOE IBHKEHUE. 3aBUCUMOCTb KOOPJAMHATHI TENA OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEUHOIO IBUKECHHUSL:
13 () =x,+vt
I'paduku 3aBUCUMOCTH OT BpPEMEHHU MAJIsl MPOEKLUMU CKOPOCTH, MPOEKLUU
NepeMEILEHUs, MyTH, KOOPAMWHATHl NPU PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKCHUH
3aBUCUMOCTb KOOpDAMHATHI Tejla OT BPEMEHU B Cllydae PaBHOYCKOPEHHOIO
MPSIMOJIMHEHOTO JIBUKEHMUS:
2
Sl =vg, = f+ay+ %
@opMmyael 111 OPOEKIHN NEPEMELICHUs, NPOEKINN CKOPOCTH U MPOEKIUHU
YCKOPEHUS IIPH PABHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUYKEHUU:
2
1.4 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM Ui MPOEKIUH YCKOPEHHs, MPOEKIUU
CKOPOCTH, NPOEKIMH IEepEMENICHUs, KOOPAUHATHI IPU PAaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBobonnoe nanenue. @opMyJibl, OMMCHIBAIOIIME CBOOOIHOE MAJCHUE Teja 10
1.5 BEPTUKAIM (JIBW)KEHHE Tejla BHU3 WJIM BBEPX OTHOCUTEJIBHO MOBEPXHOCTHU
3emin). ['paduku 3aBUCUMOCTH OT BpEeMEHM Jsl HPOEKIUH YCKOPEHUS,




1.6

1.7

MNpOCKIHUU CKOPOCTU M KOOPAWHATHI IIPHU CBOGOI[HOM nmaaCHuM TCjia II0

BEPTHUKAIU
CKopocTh paBHOMEPHOTO [BKKEHHUS Tela MO OKpy»KHocTU. HampaBnenue
CKOpPOCTH.

@dopmyna A7 BBIUUCICHHUS] CKOPOCTH Yepe3 pPajuyCc OKPYKHOCTH U MEPHO

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe YycKopeHue. HampaBieHue IEeHTPOCTPEMUTENBHOTO

yckopenusi. @opmyiia 11l BBIYUCICHHUS YCKOPEHUS:

2
_uw
R

d)opMlea, CBA3bIBAOIIAA IEPUOA U YACTOTY O6paH_[CHI/I$IZ

Macca. [InoTHOCTB BelIecTBa. CDOpMy.TIa JJI BBIYUCIICHUSA TTIIIOTHOCTH

_m
V

1.8

Cuna — BexktopHas ¢puzndeckas BenudnHa. CI0KeHUe CUll

1.9

1.10

SBnenue unepuuu. Ilepsslii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d

COHaHpaBJ'IeHHOCTB BCKTOpPa YCKOPCHU: TCJIa U BEKTOpA CUJIBI, ,Z[CﬁCTByIOI.I.[Cﬁ

Ha TCJI0

1.11

1.12

Bzaumopeiictue ten. Tpernit 3akoH HeroToHa:

Fy y=-Fi,

TpCHI/IC IMOKOA U TPCHUEC CKOJIbIXKCHUS. cDOpMYJ'IEl JJI BBIYUCIICHUSA MOYJISA CUJIBL

TPCHUA CKOJIBXXCHUA:




Hedbopmarus Tema. Ympyrue u Heynpyrue naedopmainuu. 3aKOoH YIPYrou

nedpopmanuu (3axoH ['yka):

1.13 F=k-Al
Bcemupnoe tarorenue. 3aKkOH BCEMUPHOTO TSATOTEHUS:
FocG. my -i}}:
R:
Cuna 1spKecTH. Y CKOpeHHe CBOOOIHOTO MaJAeHHUS.
114 dopMyna AJis BBIUKACICHUS CHIIBI TSKECTH BOJIU3M MOBEpXHOCTH 3emun: F =
mg.
JBwxenue mnanet Bokpyr Comnna. [lepBas kocMuyeckasi CKOpOCTb.
HesecomocTs 1 neperpy3ku
Nmnynbe Tena — BekTopHas pu3nyecKasi BeIUYUHA.
1.15 =m0
Nmnynse cucremsl Ten. M3mMenenne umiyinbca. MMiynbse cuibl
3aKOH COXpaHEHUs UMITYJIbCa JJI1 3aMKHYTON CUCTEMBI TEII:
1.16 D=myU; +iny U, =const
PeaxkTnBHOE ABMKEHIE
Mexanundeckas pabora. @opmMyria sl BHIYUCICHHS paOOThI CHJIBI:
A=Fsoos0
MexaHudeckasi MOIIIHOCTb:
1.17
v=24
I
Kunernueckas u noreHuuanbHas sHeprus. @opmyia sl BBIYUCIECHUS
- KUHETUYECKON DHEPIUH:




TeopeMa 0 kuHeTHUecKOU dHeprun. PopmMyria 1 BIYUCICHUS
MIOTEHLIMAJIbHOW YHEPTUH TeNa, MOIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanudeckas SHEpTHUs:

E=E;+E ?

119 3aKoH COXpaHEeHHsI MeXaHN4ecKoi aHeprun. Gopmyna A 3aKoHa
COXPAaHCHUS MEXaHHUYECKOH SHEPTUU B OTCYTCTBHE CUJI TpeHUs: E = const.
[IpeBpareHne MexaHN4EeCKON YHEPTUH MPU HATUYUU CUIIBI TPEHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Poryar. MomenT cunbl: M - Fl.
YcnoBue paBHOBeCHs pblyara:
M +M, +..=0
1.20
[TonBwxHbIM 1 HenoaBWKHBINA 010ku. KII/] mpocThix MexaHU3MOB,
n= Aﬂmma
A‘HI‘I:E‘E[EE:E&H
JlaBiienure TBEPAOTO TENA.
dopmyna 175 BBIYUCICHUS JaBICHUS TBEPAOTO Tena:
_F
F= G

121 JaBnenue raza. ATMocepHOe JaBieHHUE.

‘ I'unpocraTudeckoe AaBlieHNE BHYTPH KUIKOCTH.
dopmyna i1 BEIYUCIICHUS JaBICHUS BHYTPH KHUJIKOCTH:
P=pg+DPu,

1.22 3akoHn [lackans. ['mapaBnuueckuii mpecc
3akon Apxumena. dDopmyna Isi ONPEAETCHUS BBITATKUBAIONIEH CHIIBI,

123 JeMCTBYIOMIEH Ha TeJO, TOTPYKEHHOE B )KUIKOCTh WITH Ta3:

F_&Pﬁ. =pgVv




Ycaopue miaBanus teia. Ilnapanue CYZAO0B U BO3QYXOILJIABAHUC

1.24

Mexannueckue KkojeOaHus. AMIUIMTYJa, NEPUOJ M YacToTa KOJIeOaHUH.

dopmya, CBSI3BIBAIONIAS YACTOTY U MEPHUO] KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMaTtnueckuii M INpyKMHHBIA MasTHUKH. [IpeBpaimienue sHepruu mnpu

K0J1€0aTeIbHOM ABMKEHUHU
3aryxatomue kojiebanus. BeinyxneHnbie konebanus. Pezonanc

MexaHudecKkre BOJIHBI. HpOI[OJ'IBHBIC M IIOIICPEYHBIC BOJIHEI. Z[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

b=v-T

3By1(. FPOMKOCTB " BBICOTA 3BYKa. OTpa)I(CHI/Ie 3By1(0BOI>i BOJIHBI Ha I'paHUIIC

nByx cpenl. MHDpa3ByK U yIbTpa3ByK

1.29

1.30

IIpakmuyeckue pabomul

N3mepenne cpeaHel IMIOTHOCTH BEIIECTBA; APXUMEAOBOM CHUIIBI; KECTKOCTH
IPYXUHBI, KOA(GUIMEHTa TPEHUS CKOJIBXKEHUS; paOOThl CUJIbI TPEHUS, CUJIbI
YOPYTOCTH; CPEIHEN CKOPOCTU JBUKEHMS OpycKa 10 HaKJIOHHOM IJIOCKOCTH;
YCKOpeHHUs: Opycka IMpH IBMKEHUH IO HAKIOHHOM IUIOCKOCTH; YacTOThI U
nepuoja KojeOaHW MaTeMaTHMYeCcKOro MasTHUKA; 4YacTOThl M Iepuoja
KoJie0aHU MPY>KUHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIEr0 Ha phlyar;
paboThl CHIIBI YOPYTOCTH IMpPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUKHOIO
6110Ka; pabOTHI CUJIBI YIIPYTOCTH IPHU MOABEME Ipy3a C MOMOIIBIO MTOIBUKHOTO
O10Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHOH
YaCcTH T€JIa U OT IJIOTHOCTH JKMJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO TABJICHUS U
OT pojia TOBEPXHOCTH; CHJIbI yIIPYTOCTH, BO3HUKAOIIEH B IIPY>KUHE, OT CTETIEHU
nedopmaluy NpyKUHbI; YCKOPEHUs: OpycKa OT yTJia HaKJIOHA HalpaBIIsIoLIeH;
nepuoja (4acToThl) KoJeOaHU HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TIEpUOJIa
KosieOaHUH MPY>KUHHOTO MasiTHUKAa OT MacChl rpy3a U *KECTKOCTU MPYKUHBI;
UCCIIeIOBaHNE HE3aBUCUMOCTU TEpHoJia KOJeOaHWH HUTAHOTO MasiTHHKA OT

MacCChI I'py3a. HpOBCpKa yCJIOBUS PABHOBCCHUS pblUara

Dusuueckue s6J1EHUA 8 npupo@e: NpuUMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOPOCTSIMM B )KUBOM W HEKWUBOU MPUPOJIE, AEHUCTBUE CUIIBI TPEHUS B IPUPOJE




U TEXHUKE, MPUIUBbI U OTIUBBI, ABWXKeHUE IIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, PblUary B TEJIE YEIOBEKa, BIUSHUE
aTMoc(epHOro NaBJCHHUS Ha JKUBOW OpPraHW3M, IUIABaHUE PBIO, BOCIIPUSTHE
3BYKOB >KMBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, 9XO

Texnuueckue ycmpoticmea: CIHUAOMETP, JATYUKHU TOJIOKEHUS, PACCTOSHUSA U
YCKOpEHUs, JHUHAMOMETpP, MOJIIUIHUKYN, PaKEThl, pblYyar, MOABMKHBIA U

Hel'IOI[BI/I}KHHﬁ 6J'IOKI/I, HAaKJIOHHas IJIOCKOCTB, IMPOCThIC MECXAaHU3MEBI B 6I>ITy,

13l cooOmrarnmecs cocybl, yCTPOHCTBO BOJOMPOBOAA, THIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPILIHEBOM HACOC, apeoMeTp, 3XOJOT,
HCII0JIb30BaHUE YIbTPa3BYyKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHbBIE MOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUH  CTPOEHUs

2.1 BelecTBa. Mozenu TBEPAOTO, KUAKOTO ¥ Ta3000pa3HOTO COCTOSTHUH BEleCcTBa.
Kpucranmuueckue u amopdHbIe TETIa

25 JIBmxkenne uyacTtul] BemiectBa. CBs3b CKOPOCTH ABM)KEHHUS YacCTHI[ C

' Temneparypoii. BpoyHoBckoe nBuxenue, mudQysus

23 CMaunBaHUE U KalWUISIPHBIE SBJICHUS

24 TenoBoe paciimpeHue u cxarue

2.5 TeroBoe paBHOBeECHE

26 Buytpennss sHeprus. Pabora u rtemsonepenaya kak crocoObl M3MEHEHUs

' BHYTpPEHHEH YHEPTUH

2.7 Bunel Tenonepenayn: TEMIONPOBOIHOCTD, KOHBEKIINS, U3ITyUYEHUE
HarpeBanne u oxnaxaenue ten. KonuuecTtBo TemynoTsl. Y enbHas
TEILIOEMKOCTb:

2.8

O=am(t,—1)
3aKOH COXpaHEHMs PHEPIUMM B TEIUIOBBIX MPOLECCAX. YpPaBHEHUE TEIJIOBOIO
OanaHca:
2.9
Q+0, +..=0
Ucnapenune m konaeHcauus. M3MeHeHHe BHYTpPEHHEW SHEPrUU B IPOLECCE
510 UCIapeHus M KoHAeHcauuu. KumeHune KuakocTu. VYaenbHas TemoTa

napooOpazoBanus: L = O/m




2.11

BnaxnocTs BO3ayXa

2.12

[InaBnenue u xpucraumsauusa. 3MeHeHHE BHYTPEHHEH OJHEPIUM IIpU

IUIABJICHUU U KpUCTaJIJIM3alluu. y,I[eJ'IBHaSI TCIIJIOTA I1JIaBJICHUA

2.13

BHyTpeHHsAs dHeprus cropaHus TOIUIMBA. YJAENIbHAs TEIUIOTa CrOPAHMS

ToruIuBa: g = Q/m

2.14

[Tpunuuns! pabots! TemnoBbix asurareneil. KITJ[ reroBoro asuraresns

2.15

2.16

2.17

IIpakmuyeckue pabomul

N3mepenue yaenbpHON TEMI0EMKOCTH METAUTMUECKOTI0 HUWIMH]PA; KOJIMYECTBA
TEIUIOTHI, IMOJyYEHHOIO BOJOH KOMHATHOW TeMIepaTypbl (UKCUPOBAHHOMN
Macchl, B KOTOpPYIO OIyII€H HarpeThli LWIMHJIpP; KOJWUYECTBA TEIUIOTHI,
OTJAHHOTO HArpeThIM LWIMHIPOM, IIOCJIE OIyCKaHUS €ro B BOJLYy KOMHAaTHOM
TEMIIEPATypbl; OTHOCUTEIbHOW BJIAXKHOCTH BO31yXa; YACIbHOM TEIUIOTHI
IU1aBjieHNs JbAa. MccnenoBaHue M3MEHEHMsI TEMIIEpaTypbl BOJABI  IIpU
Pa3IMYHbIX YCJIOBUSX; SIBJIEHMS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOIHOU U

ropﬂqeﬁ BOJBI; IIpoHecCa UCIIapCHUA

Qusuueckue a61eHUs 6 npupode. TOBEPXHOCTHOE HATSKEHUE M KallWIIJISIpHbIE
SIBJIGHUSI B IPUPOJIE, KPUCTAJUIBI B Npupoe, nznydenue CoiHIa, 3aMep3aHue

BO/I0EMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE POChI, TYMaHa, HHEsl, CHera

Texnuueckue  ycmpoucmea:  KalWUISAPbl, TNPUMEPbl  UCHOJIb30BAHUS
KPUCTAJIJIOB, )KUJIKOCTHBI TEPMOMETD, TaTYMK TEMIIEPATYPbI, TEPMOC, CUCTEMA
OTOIICHUs JIOMOB, TUI'POMETpBI, ICUXPOMETp, MapoBasi TypOHHA, JBUTATENb

BHYTPEHHETO CrOpaHus

OJIEKTPOMATHUTHBLIE ABJIEHUA

3.1

DnekTpusanus Teil. J[Ba Buaa 3JIeKTpUUYECKUX 3apsI0B

32
33

34

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

3J'IeKTpI/I‘-ICCKOC IT0JIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOTO IIOJIA. HpI/IHI_II/IH

CYTNEPHO3UINH IEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsaoB. JlelicTBHE AJIEKTPUYECKOro TMOJSI Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBOIIHI/IKI/I " JUSJICKTPUKHU




ITocTosHHBIN 271eKTpUUECKU TOK. J{eficTBuUS anekTpuyeckoro Toka. Cumia Toka.

Hanpsoxenue.
3.6 I=q/t, U=A4/4
DIJIEKTPUUYECKOE CONMPOTUBIICHUE. Y ACTBHOE AIEKTPUUECKOE COMPOTUBIICHUE:
3.7 R =pl/S
> 3akon OMa 1 yyacTka anekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I =I,; U=U+U,;: R=R, +R,
1 2 1 1 2
3.9 [TapannensHOE coeMHEHNE TPOBOHUKOB PABHOTO COMTPOTUBIICHMUS:
U=U:I=1+1; Rzi.
2 2 >
CwMmelnianHble COeTMHEHHS TTPOBOTHUKOB
310 Pabota u momHOCTh A5ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH Jlxxoyns — Jlenna:
3.11 O=I"-R-t
319 OneiT Dpcrega. MarHuTHOE MOJN€ OPSIMOTO MPOBOJHUKA C TOKOM. JIMHMM
MarHUTHON MHIYKITUH
113 MarauTHOE T1I0JI€ TOCTOSHHOTO MAarHuTa. B3anmMoaelCcTBHE ITOCTOSHHBIX
MarHuToOB
3.14 JlelicTBMEe MarHUTHOTO ITOJISI HA IPOBOJHUK C TOKOM
3.15 OnsiTel Dapanes. SBneHue 3neKTpoMarHuTHON MHAyKuuu. [Ipasuino Jlenna
Ilpakmuueckue pabomol
N3MepeHne  DIEKTPUYECKOTO  CONPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
3.16 AIEKTPUIECKOTO TOKA; PAOOTHI SJEKTPUUECKOTO TOKA.

HccnegoBanne 3aBUCHUMOCTH  CHIIBI TOK4, BO3HHKAOMIETO B TPOBOAHHKE

(pe3ucTophl, JIAMITIOYKa), OT HAMIPSKEHUS Ha KOHITaX TIPOBOJHUKA; 3aBUCUMOCTH




COIIPOTHUBIIEHUS OT JJIMHBI IIPOBOIHUKA, IUIOIIAIU €T0 MTONEPEYHOI0 CEYEHUS U
YAEIbHOTO CONPOTUBIICHHUS.

IIpoBepka nmpaBuiia 11 3IEKTPUUECKOTO HANPSKEHUS MPU MOCIEA0BATEIbHOM
COEJIMHEHUM IPOBOAHUKOB; MpaBUIA I CHJIbI 3JIEKTPHUUECKOro TOKa IpH

NapajuieIbHOM COEAMHEHNH TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6IeHUs 8 npupode: SIEKTPUUYECKHE SABICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JI€ 3eMJTH, Ipeii( MOTFOCOB,
POJIb MATHUTHOTO TOJIST JIJ1s 5KM3HU Ha 3emuie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoucmea: 3NEKTPOCKOIN, aMIEPMETP, BOJIBTMETP, PEOCTart,
CUETYMK  DJIEKTPUUYECKONM OSHEPruu, SJIEKTPOOCBETUTENbHBIE MPUOOPHI,

3.18 HarpeBaTeNbHbIe ANEKTPONPUOOpPHI (mpumepsr), AIIEKTPUYECKUE
MpeIOXpaHUTeNd, JJIEKTPOMArHUT, AJIEKTPOABHUraTeNb TMOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOIO TOKa

3.19 OnekTpoMarHuTHbIe BOJHEL. [1Ikana 35mekTpoMarHuTHRIX BOJTH

3.20 JlyueBast mogens cBeta. IIpsimonnHeiiHOe pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano

3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 Hucnepcus ceera

304 JIunza. Xon nyueit B nuH3e. @OKyCHOE paccTosiHue JIMH3bI. OnTHYecKas cuia

. nun3el: D = 1/F

3.25 I'na3 xak ontuueckas cucrema. Onrudeckue mprudopsI
Ipaxmuueckue pabomol

N3mepenune onTuueckoi cuibl COOMparoIei JIMH3bI; (POKYCHOTO pacCTOSHUS
coOuparolieit TUH3HI (TI0 CBONCTBY paBEHCTBA pa3MepOB IIpeIMeTa U U300paKeHus,
KOIJla IpeIMeT pachojiokeH B JBOMHOM (oOKyce), MoKaszaTels MperoMIICHUs

3.26 | crexna.

UccnenoBanme cBoiicTBa H300pa)K€HHUs, MOJYYEHHOTO C TOMOIIBIO
coOuparoliel TUH3bI; U3MEHEHHUsT (POKYCHOTO PACCTOSIHUS ABYX CIOKEHHBIX JIMH3;
3aBUCHMOCTH yTJIa MPEJIOMJIEHHsI CBETOBOIO JIyda OT YyIJIa MaJeHUs Ha I'paHULe
«BO3/yX — CTEKJIO»

397 Qusuueckue sgnenus 6 npupode: 3atMmenus Connna u JlyHbl, 1BeTa Tel,
. ONTUYECKHUE SIBJIEHUsS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texunuueckue ycmpoticméa: OYKH, IepHUCKoM, ¢GoToannapar, ONTHYECKHE

CBE€TOBObI




KBAHTOBBIE ABJIEHUA

PamnoakTuBHOCTE. AJba-, OeTa-, raMMma-usnydenus. Peakuuu anbda-u Oeta-

4.1
pacmazaa

42 OmnbiTel Pesepdopna mo paccesHuro anbda-dactun. [lmanerapHas Mopenb

' aTroma

4.3 CocraB aromHoro sjpa. M3oronsl

4.4 [lepuon nmonypacnaja aTOMHBIX siiEp

4.5 SlnepHble peakuu. 3aKOHBI COXPaHEHUS 3apsJOBOTO U MAaCCOBOTO YHCEI
Qusuueckue s61eHUsi 8 npupode. ECTECTBCHHBIM pPalMOAKTUBHBIA (OH,

4.6 KOCMHYECKHE Jy4YH, PaJdOaKTUBHOE HW3IyYCHHE NPUPOAHBIX MHUHEPAJIOB,
JICWCTBUE PAJIMOAKTHBHBIX U3TYYCHUI Ha OPraHU3M YeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHIUBUIYaTbHBIN JO3UMETP, Kamepa

Bunbcona, sinepHas 3HEpreTuka




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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