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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢uU3MKEe Ha YpPOBHE OCHOBHOIO oOOIIEro o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYyYaroUuXcsi M OPraHu3alyi0 H3y4eHHUs
bu3MKN Ha AEATETBPHOCTHOM OCHOBEe. B mporpamMme mo (u3HMKEe yYUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mpenMera B peanuzauuu TpeboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpEeIMETHBIM pe3yJibTaTaM 00Yy4EHHUs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma o ¢u3HKe ycTaHABIUBAET paclpeaesieHne yueOHOro Marepraa
1o rojam oOydeHus (IO Kjaccam), MpeuiaraeT MpUMEPHYIO MOCIEA0BATENbHOCTh
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qusuke pa3zpaboTaHa C MENbIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHNU paboueii MpOrpaMMBbI IO y4€OHOMY TIPEIMETY.

®dusuka SABISIETCI  CUCTEMOOOpa3ymoIIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOIBbKY (PM3HUECKHUE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUUIECKON
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
IpeloCTaBsieT HauOoJiee SCHble O0pas3lbl MPUMEHEHHUS HAay4HOTO0 METOoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
WHTEepeca K HayKe Y 00yJaronmxcs.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMpeEJIojaracT OBJIQJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIKUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATh  JIaHHbIE M  HCIOJIb30BaThb  HAy4HBIE
JI0Ka3aTeNNbCTBA JUIsl TOTY4CHHSI BHIBOJIOB.

[lenmn wusyueHus ¢GU3WMKA HA YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHus ydeOHoro mnpenmera «Dusuka» B
oOpa3zoBaTenbHbIX oOpranusamnusx Poccuiickoit ®exaepanuu, pean3yrOIuX
OCHOBHBIE  0011€00pa3oBaTeNIbHbIE MPOTPAMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcra npocsemienus Poccuiickoit @enepannu (MpoToKoJI OT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
(dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUS
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(bopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS APYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  TPEJACTABICHUH O  BO3MOXHBIX  cepax  Oynymiein
poeCCHOHANILHOMN ACATEIPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel mporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHue 3HAHWM O  JUCKPETHOM CTPOCHHUU  BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHHSIX

NpUOOPETCHUE YMEHUIN OMUCHIBATh U OOBSACHITH (DU3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PaAcUETHBIX 3alady ¢
UCIIOJIb30BAaHUEM busznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOMAaTh MIPUPOIHBIC SBIICHUS W BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpManuen (HU3NUIECKOro COJEp KaHMs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATSILHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuyenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeneN0), B 8
Kiacce — 68 yacoB (2 yaca B Hejnento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).

[Ipensiaraemeiii B mporpaMMe no (Gpu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BHIOOP MPOBEICHHUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM WHIWBHUAYAIbHBIX OCOOCHHOCTEH
OOyJaroIMXxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka U e€ poib B IO3HAHUM OKPYKAIOLIET0 MUPA.

@usnka — Hayka o mnpupone. fBiaeHus npupoabl. PUZHYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMUUMHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npuoopsl. [lorpenHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak d¢wusuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT TMPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| TNO3HAHMSA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBICHHUI C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.

2. ®usuyeckue MpuOOPHI U MPOLEypa MPSAMbIX U3MEPEHUN aHAJTIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenve 1EHbI AEHUS Kbl U3MEPUTEIBHOTO TpUOOpa.
2. HM3mepeHue pacCTOSHUMN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypbl NpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JIaT4YUKaA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, yeM OoJibllie BhICOTA
IyCKa.

Pa3znean 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBrm>kenne uactul BemectBa. CBSA3b CKOPOCTH JBWKEHHSI YACTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nuddysus. B3anmomelicTBue YacTuil
BEIIECTBA: MTPUTSHKEHNE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME I'a30B, KUJIKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue muddysun.
3. HabGmonenue ~ sBimeHui,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. Ouenka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHepuuM. 3aKOH HWHEpUHMH. B3auMoAeicTBHE Tell KAaK NpPUYMHA
U3MEHEHUSI CKOPOCTM JBHXKEHMS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOoCcTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOILIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TsokecTr. Cuila TsKeCcTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CHWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomencTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCcKOro JBUKEHHUS Tejla.
2. N3mepeHune CKOpOCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus MHEPLUU.
4. HaOmroneHue u3MeHeHusl CKOPOCTU MPHU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJCHCTBUIO TEI.
6. CnoxxeHue cuJj, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuvie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeqHel CKOPOCTH CKOJBbKEHHUs OpycKa WIM IIapHKa II0
HAKJIOHHOM IUIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl YMEHBITICHUS ¥ YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHOW 000youkn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBHE IJIaBaHUS TeJ: IMJABaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOU B
KUJIKOCTh YaCcTH TeJa.

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

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA TMOrpy>KEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.



«3onoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHernueckas W INOTEHUHAIbHAS DHEPIHUS.
[IpeBpaleHre OTHOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUM Tela

110 TOPU30HTAIBHON IIOBEPXHOCTH.

2. HccnenoBanue yclnoBUM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yyeHue 3aKOHA COXpaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszpneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tesna. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOKEHUM MOJIEKYJISPHO--KHUHETUYECKON TEOPUHU.
CmaunBaHN€e U KallWUISIPHBIE SIBJICHUS. TEeMIOBOE pacClIMpPEHUE U CKATHE.

Temneparypa. CBsa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABHUKECHUSA
yacTull. BHyTpeHnsisi sHeprus. CrocoObl HM3MEHEHHsS BHYTPEHHEH OJHEpruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONIEpEAAYH:
TEIUIONPOBOJAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KomnuectBo Temnorel. YaenbHasd TEIIOEMKOCTH BEILIECTBA. 1eIioOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue u
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konaeHcamws. Mcmapenne. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCMMOCTh TEMIIEpATypbl KWIIEHHsS OT aTMoc(hepHOTo
JTaBJICHHS.

BrnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer paboTel TeroBbix apurareneit KIIJ[ temmoBoro nBurartens.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOUIEN CPEJIBL.

3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHUS.
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Hab6mronenue nuddysun.

HaOnroienue siBeHUi cMaurMBaHUs M KalMWIISIPHBIX SIBJICHUN.
HabGnrogeHue TemioBoro paciupeHus Teml.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTosHCTBA TeMITepaTyphl PH TJIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBIEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWU XOJIOJHOW M
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOAOW  MpHU
TEII000MEHE C HAarpeThiM METAUTMUYECKUM LIMJITHHAPOM.

Onpenenenue yaeabHOU TEMII0OEMKOCTH BEIIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpeneneHue OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpruyecKkue U MATHUTHbBIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JIEKTpUYECKHX 3apsiaoB. Bs3aummopeincteue
3apsUKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTH CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY TEJIAMU).

Onextpuyeckoe mnosie. Hanpssk€HHOCTh anekTpuueckoro mnoss. [lpuHnmn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (Ha KAUECTBEHHOM YPOBHE).



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

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

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHHKA. Y IEIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyms—JleHua.
DneKkTpuyecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHl.  B3auMoOAEHCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE IS )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarautHoe 1MoJe  3JIEKTpUYecKoro Toka. [Ipumenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[eiCTBHE MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCronb30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOTreHEPATOP. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHHUKAX SHEPTHH.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIHS.
3aKOH COXPAHEHMS SJIEKTPUUYECKUX 3apSAI0B.
[TpOBOJTHUKY U TUBIAEKTPUKHU.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
M cTOYHMKY TTOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi pa3ps.
. 3MepeHne cuitbl TOKa aMIIEPMETPOM.
. I3MepeHne 2I1eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3JIeJIeHUs IIOJIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBanrue MarHUTHBIX MOJIEH OCTOSIHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHurT.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop MOCTOSIHHOIO TOKa.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU Tl HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

Hccnenoanne JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka padOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepeHne U peryJupoBaHUe HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, WAYIIETO 4Yepe3 pPe3UCTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEeHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWJIBl TOKa MPU MapaJUICTbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

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

Onpenenenue KIIJ] narpeBarers.

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

HccnenoBanue AeMCTBUS JIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnBITEL, JI€MOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KII/1 351eKTpoABUTATENBHON YCTAHOBKH.

21. OnbITEI 1O MCCJIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JBWkeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKECHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nerkeHue. HepaBHoMmepHoe npsimonnHeNHOE ABMKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHENHOe JBkeHue. CBoOoaHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpOCTpeMUTENbHOE YCKOPEHHUE.

ITepseiit 3ak0oH HproToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHHUsl: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianet BOKpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpJ0E Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETITIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
MMIYyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOUTHOCTh. PaboTa CMI TSKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPTUs CxKaToW NpyKUHbl. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

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

CpaBHeHUE TyTeHd M TPAeKTOPUM JBUIKEHHUSI OJIHOTO W TOTO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
HccnenoBanre Npru3HaKOB PAaBHOYCKOPEHHOTO JIBUXKEHUSI.

HabGnronenue nBM>XeHHS Tella 0 OKPY>KHOCTH.

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

3aBUCHUMOCTh YCKOPEHUSI T€Ja OT MAcChl TeJla U JACHCTBYIOIIEH Ha HETO
CUJIBL.

HabGnronenue paBeHCcTBa CUII IIPU B3aMMOJICHCTBHH TEJ.

N3MeHeHne Beca Tena mpyu YCKOPEHHOM JIBUKEHHH.

Ilepenaua umirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCca MPU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJACHCTBUU.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHHe MEXaHUYECKOM IHEPTUU IPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU ABUKECHHUU Teja MO/ I€ICTBHEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WU JBHIKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHs] Teja MPU PaBHOYCKOPEHHOM JBMKEHHH TIO
HAaKJIOHHOM ITUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBM)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCATCS KakK psj HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhPUIeHTa TPEHUS CKOJIBXKEHUS.

OmnpeneneHue KECTKOCTH IPYKUHBI.

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



10. Onpenenenrie pabOThl CHJIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCITOJIb30BAaHUEM HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

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

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONIEpEeYHble  BOJIHBL. /[[nMMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTBh 3Byka M BblcOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGnrogenue koneOaHWil Ted MO NEWCTBHEM CHIbI TSHDKECTH M CHJIbI
YIOPYTOCTH.

Hab6nronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHCca.

PacnpocTpanenue npoAoIbHbIX U MOTIEPEYHBIX BOJIH (Ha MOJEINN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. Ompenenenrie 4acTOThl U IEpHOJa KOeOaHUl MPY>KUHHOTO MAasITHUKA.

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

4. HccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOAHU MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka He3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIICEHHOIO K
HUTH, OT MacChl Ipy3a.

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

7. U3mepenue yckopeHus cBOOOJIHOTO MaJCHUSI.

I L T

Paznen 10. DiaeKTpOMArHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANeKTpoMarHuTHbIX BOdH. Illkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoja cera. CkopocTh cBeTa. BosHOBBIE CBOMCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmens  cBera.  Mcrounuku ~— cera.  [IpsmonmHeinHoe
pacnpoctpanenue cBera. 3atmenust Connua u Jlynsl. Otpaxenne cBera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssmMonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon nydei B coOuparoreit JIMH3e.

XO0J y4yelr B pacCeUBaIOIIEH JINH3E.

[TonyueHnne n300pakeHU ¢ TOMOIIIBIO JIUH3.

[Tpunun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTpPaKEHHUs CBETOBOrO Jiydya OT yrJia
naJICHUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnepoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrjia
MaJICHUS HA TPAHUILIE «BO3LYyX—CTEKIIOM.
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4. IlomydeHue n300pakeHUI C MOMOILBIO COOMPAIOIIEH JINH3HI.
Omnpenenenue HOKYCHOTO PacCTOSIHUSL U ONTHUYECKON CUIIbI COOMparomieit
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. OnbITHl IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIONCHUM 4Yepes
[[BETOBBIC (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIC SIBJICHUS.

OnwiTel Pe3epdopna v miuanerapHas Mozenb atoma. Mojens atoma bopa.
HcnyckaHue u MorioeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usiydenus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmopens aromHoro snpa. HM3oromsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa noxypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJ0BOTO M MAaCCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpraHU3MBbl.

Jlemoncmpauuu.

1. CHekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuwie pabomul u onvimel.

1. HalnroneHue CrulOUIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPIrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepenue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--0000IIAIOIIUN MOAYJIb IPEIHA3HAYEH JIJIs1 CUCTEMAaTHU3aluH
U 0000mIeHWS TPEIMETHOTO  COACp)KAHWSA W OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU U3YUYEHUH BCETO Kypca (PU3HKH, a TAKXKEe JJIS MOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIIUX ATOT y4EOHBIN MpeMeT.

[Ipy M3ydyeHUM AAHHOTO MOJYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00OECIeUnBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0yuyeHus, (GopMupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOABl U TEXHUKHU, OBJIAJCHUE YMEHUSIMH OOBICHATH (U3NUYECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapaKTep NaHHOIO paszelsa peaau3yercs
3a Ccuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHus, B KOTOPBIX WM
IIPEJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznueckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe 1) IPOBEPKU TUIIOTES U ITOJIYYEHHUS] TECOPETUUECKUX BBIBOOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTHYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLEHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

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

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— IPOSBIICHHE MHTEpeCca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3nuecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaIaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOUIECTBEHHO 3HAYUMBIX
M OITUYECKUX IMpoOJeM, CBSI3aHHBIX C MPaKTUYECKUM IPUMEHEHUEM
JTOCTHKEHUU (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKHUX NPHUHIMIIOB B JIESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUSATUE 3CTETUYECKUX KAuyecTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKH KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTH, MHTEpPeEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
Os1aromoJryuust:

— OCO3HaHHWE IIEHHOCTH O€e30MacHoro oOpa3a KU3HK B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM O0OpYJOBaHHUEM B
JOMAIIHUX YCIIOBUSX;

— c(hopmMupoBaHHOCTh HaBbIKa pedIieKCUH, MpPU3HAHUE CBOETr0 IpaBa Ha
OIIMOKY U TAKOI'o e MpaBa y APYyroro 4ejJoBeKa;

6) Tpy10BOTr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUM MPAaKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNpbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W



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

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPOdECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MYECKUX 3HAHUU JJIA peIIeHUs 3aaad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNMKOB U OLEHKA UX
BO3MOYKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJOBHAM COLUAIBHON U NPHUPOIHOM
cpeiasbl:

e — TMOTPEOHOCTh BO B3aMMOJECUCTBUU MPU BBHIIIOJIHEHUU HUCCICIOBAHUN U
MPOEKTOB (PU3NYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APpYyTrux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e —TOTPeOHOCTH B (DOPMHUPOBAHMH HOBBIX 3HAHUM, B TOM YHCIIe POPMYTUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME Ne(DUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEHW B 00JaCcTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO pA3BUTHUS B MNPUOOPETEHUM HOBBIX (HUZUYECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWUCTBUM C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOXKHBIX TJTIOOQIBHBIX ITOCICICTBUHA.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMbl MO (HU3UKE HA YPOBHE OCHOBHOIO
oO1mero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  y4eOHbIC  JICHCTBHS,  PEryJISTHBHBIC
YHHBEpCAJIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJoruueckue JelicTBUA:



BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(s1BNIEHU );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIIMU, OCHOBAHUS JJIS
0000IIIEHUS U CpaBHEHUS,

BBISBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOIIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JI€NaTh BBIBOJBI C UCIIOJIb30BAHUEM JI€AYKTHUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJIUYMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HYecKOou
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pEIIEHMs, BbIOOp Haunboee
MOJAXOJISIIETO C Y4ETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

MCITIOJI30BaTh BOIPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOXKHBIM
(U3MYECKU JKCIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POpPMAILHIO,
MOJIYYEHHYIO B XOJI€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
IPOBEAEHHOTO HAOJIIO/IEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUINYECKUX
IPOLIECCOB, @ TAKXKE€ BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

IMPUMEHSTH Pa3IMYHbIE METOJIbI, MHCTPYMEHTBI M 3alpOCHl TIPH MOWCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C y4ETOM MPEIIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (GOPMY TIPEICTaBIICHUS
nHQopMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, TuarpaMmMamMu, HHOU rpaduKoi U MX KOMOWHAIIUSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHS:

B XO7Ie OOCYXJIEHUsI Yy4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa PEIICHWE 3a/adyd U TSP KaHHe
OJ1arokenaTeabHOCTH OOIIEHNUS;



COMOCTAaBIIATh CBOM CYXIEHUS C CYXICHHSIMU JPYIMX YYaCTHUKOB
Juanora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOJIMYHO IPEACTABIATH PE3YJbTaThl BBIMOIHEHHOTO (PU3MUECKOTO ONBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM |
WHIUBUIYAIbHOM palOThl MpU PEIIEHUHM KOHKPETHOW (PU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no €€ JMOCTHKEHUIO: paclpeaessiaTe poyik, OOCYKIaTh MpPOLECCHl U
pE3yNbTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOUIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENBbHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHUS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIs pelieHns (PU3NUeCcKUX 3HaHU;

OPUEHTUPOBAThCA B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, TPHUHATHE PEIICHUs B TPYyIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM PeleHus! (PU3NUECcKOl 3aauu HIn
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh MIpejiaraéMble BAPUAHTHI pEIICHUM;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUSI  (HEHOCTUKEHHUS]) PE3yJbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3nyecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBILIMXCS CUTYyalluld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YNbTATa LEJIU U YCIOBUSIM;

CTaBUTb ce0s1 Ha MECTO IPYroro 4eloBeKa B XOJAE CIIOpa WU JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;



IpU3HABaTh CBOE MPABO Ha OLIMOKY MPHU pelIeHuu GU3HMUECKUX 3a]a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO APYIOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHMS,
HAOIO/IEeHUE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CAMHHIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BewlecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOE), MEXaHWYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MNPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOACHCTBYIOLIAs
cuna, jaedopmanusa  (ympyras, — IUIaCTHYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddy3us, TEIIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKECHHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBIO
BpalleHus, IMepenaya JAaBICHUS TBEPABIMUA TeEJIaMH, >KHIKOCTAMH H
razamM, arMoc(epHO€ JaBJiCHHWE, IUIABaHUE Tel, [PEBpAILICHUS
MEXaHUYECKOM SHEPruH) MO ONMCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JJaHHOE (PU3HUECKOE SBJICHHUE;
pacrno3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUYECKUX SIBICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NpPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJICHUs Ha >KUBOM OpraHM3M, IUIaBaHUE PbIO, pbluaru B
TEeJIe YeJIO0BEKa, MPU 3TOM NEPEBOUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHUS, UCIOJb3YS
¢usznyeckue BeTMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, Cwia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYecKas pabdoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWJbl, KOA()()UIMEHT TOJE3HOTO [EUCTBUS MEXaHHU3MOB,
KUHETHYeCKass U TMOTEHIMalIbHAs 3HEPTHus), MpH OMHMCAHWUU TPABUIBHO
TPaKTOBaThb  (PU3WYECKUII  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTHUMH BEIMYMHAMM,
CTPOUTDH rPaUKH U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHHUS U IPOLECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABWIIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXAHUYECKOU
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUSA, IPOLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

pemar pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YSd 3aKOHBI U
dbopmyIbl, CBs3BIBAIONINE (PU3WYECKUE BEIUYMHBI: HAa OCHOBE aHAlM3a
YCIJIOBHUSI 33/1a4d 3alHUChIBATh KPATKOE yCIOBUE, MOJCTABIATh (DU3UIECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PaCUEThl, HaXOAUThH CIPABOYHBIC
JTaHHbIE, HEOOXOAUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEIIUTh TpPH TOMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEIOBAHUS BIIEIATH IPOBEPSIEMOE
npeanosjoxkeHue  (Tumoresy),  pa3idyaTb W MHTEPIPETUPOBATH
NOJIYYeHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
bu3nUecKux CBOMCTB Tel: dbopMynHrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHU, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMUCBHIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATDh MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHHU, MACChl Tela,
o0béMa, CHUIBI W TEMIEPaTyphl C WCIOJB30BAHHEM aHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BETMUUHBI OT
JIpPYrol ¢ HCMOJb30BAHUEM NPSMBIX HU3MEPEHUH (3aBUCUMOCTU IyTH
PAaBHOMEpPHO JBWXKYIIETOCSd Tela OT BPEMEHHM JBUKCHHS TeJla, CHUJIbI
TPEHUSI CKOJIBLKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTA OT Y/UIMHEHUS TPYKUHBI, BHITAIKUBAIOIICH CUIIBI OT 00BEMaA
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJIO, YCIOBUM
IJIaBaHus TeJ, YCIOBUN paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B



IUTAHUPOBAaHUM  Y4eOHOTO HCCIIEIOBaHMs, COOMpaTh YCTAHOBKY U
BBITIOJHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl TMOTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJE
NPEJIOKEHHBIX TAaONHIl U TpaduKOB, JENaTh BBIBOJBI MO pPE3yIbTaTaM
UCCJIC/IOBAHHS,

NPOBOJNTH KOCBEHHBbIE HU3MEpPEeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejla, CHUJIA TPEHHUS CKOJBKECHUS,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs  CWIA, JCHCTByIOmas Ha
NOTPYKEHHOE B KHJIKOCTh TeOo, KOd(D(PHIMEHT MoNe3HOro aeWCTBUS
IPOCTBIX MEXaHU3MOB), CJIEAys TNPEIOKCHHOW WHCTPYKIUU: TIPH
BBITIOJTHEHNH HW3MEPEHU CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTH 3HAYCHNE UCKOMOW BETTUYHHBI,

cO0JII0/1aTh MPpaBUJIa TEXHUKU OE30MaCHOCTH MU padoTe ¢ 1abOPaTOPHBIM
000opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHUCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, JIUHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIYar, HOJABMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TJIOCKOCTH;
XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
MOJIIUITHAKN, yCTPOWCTBO BOJAOIPOBOJA, TUAPABIMYECKUN  Tpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HHU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIMOJB30BaHUs (PU3UYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHuH ¢ MPUOOpaMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOCHUSA
HOPM KOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaloIlel cpee;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(opmanuu B HWHTepHere B
COOTBETCTBHUH C 33JaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEFOIINXCS
3HaHUW © TYyTEM CpPaBHEHUS Pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIIMIO, KOTOpas SBISIETCS NPOTHUBOPEUYMBONM WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCTIONTb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 3a/laHUi Hay4IHO--TIOMYJISPHYIO
auTepatypy  (QU3MYecKoro - coiepKaHWs, CIPaBOYHBIE MaTEepHAIIbI,
pecypcnl cetd VIHTepHeT, BiaJeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMAIUU (HU3HUECKOTO CONEP)KaHUS, B TOM



qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHUS O pe3yJbTaTax MPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHWW, MpPU 3TOM TPaMOTHO HCIOJb30BATh
U3YYCHHBI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE ITPE3EHTALUECH;

IPU BBIIOJHEHUN YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacnpenenarhb
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYIIbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAasE MHECHUE OKPYKAFOLIHX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

WCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUXKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUSA BEIIECTBA, KPUCTAININUECKUE U
amop(HbIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsl, HIEKTPUUECKOE IMOJIEe, TPOBOIHUKU
U TUAJICKTPUKH, TOCTOSIHHBIN 2JIEKTPUYECKUM TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMPEHUE U CKaThe, TeIulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpHUCTa/uIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4EHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISl Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHTYKIIHS)
M0 OINKCAHWI0 MX XapPaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXaloleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUIIPHBbIC SBJICHUS B TPUPOJE,
KpUCTAUIbI B mpupoje, uziaydeHue CoJiHIA, 3amMep3aHHe BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emid, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHUM;

OMHCHIBATh M3yUYCHHBIE CBOMCTBA TENT U (PU3UUYECKUE SIBICHHUS, UCTIOTB3YS
bu3ndecKkue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHUs, KOJTUIECTBO
TEIJIOThI, yJieJbHAs TEIUIOEMKOCTh BEIECTBA, YJAENbHAas TeruioTa



IUTABIICHUS, YJeNbHAs TeIyioTa mnapooOpa3oBaHusi, YJeNbHas TEIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXKHOCTb BO3AYyXa, JJIEKTPUYECKHM 3apsj,
CHJIa TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTUBIICHUE IPOBOJHHUKA,
yIEIbHOE  CONpOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
¢u3nYECKUit CMBICT MCIOJIB3YEMBIX BEITUYMH, 0003HAYEHUS U €OMHHIIBI
(¢u3NYECKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(¢u3NYECKyI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TIpapUKu
U3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUUNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHUSI MOJIEKYJSIPHO--KUHETHYECKOU TEOPUU
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3ULUU IOJIEH (Ha Ka4ueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa a1 ydacTKa LEenu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMAaTHYECKOE
BBIPAKEHHUE;

OOBACHATh (PU3NYECKUE NPOLECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISBIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4eHHBIX CBOMCTBA (PUBMYECKHUX SIBICHHIA,
(bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblEe 3aJadyd B 2-3 JEHCTBUSA, HCIOJb3YyS 3aKOHBI U
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEOOXOJuMble il €€ pelleHHs, NPOBOAUTH pPAcu€Thl U CpPAaBHUBATH
NOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMH;
pacno3HaBaTh MpOOJIEMbl, KOTOPbIE MOKHO pEUIUTh MpPH MOMOUIU
(bu3MYEeCKUX METOOB, HCIOJb3yS ONHMCAHUE HCCIEHOBAaHUS, BBIIEIATH
IpPOBEpPSIEMOE MPEANOJIOKEHNE, OLEHUBATh NPABWIBHOCTH MOpPSIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISpHBIC SIBICHUS], 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0bEMa, TeMNIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl MPU H3IYYEHHH OT IBETa H3JIydaromied (MOorjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs BOJBI OT TEMIEPATYPhI KUIAKOCTH H
IIOWAAN €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
IEKTPUYECKUX  3apsl0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,



BU3yalM3al[isi MAarHUTHBIX TIOJ€H MOCTOSHHBIX MAarHUTOB, JEHCTBUSA
MarHUTHOTO TOJS Ha MPOBOAHHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHHUTAa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IPOBEPSIEMBbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCBIBATH X0/ OIBITa U (HOPMYIHPOBATH BHIBOBI;
BBIMIOJHATh  MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3JlyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON aOCOIIOTHON MOIPEUTHOCTH;
IIPOBONUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
Ipyrol C HCHOJB30BAaHMEM TMPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
COMPOTUBIICHUS] TMPOBOJHWUKA OT €ro JUIMHBI, IUIOMAAH MOIEPEYHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 MpPOBOAHMK, OT HANpsKEHUS Ha IPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIENOBAaTEIbBHOTO U IApaUIEIbHOTO  COCAMHEHHUH
POBOJHMUKOB): TUITAHUPOBATh WCCIEIOBAaHUE, COOUpPATH YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCHMOCTH B BHUAE TaOmuL U TrpaduKoB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMS;

IPOBOANTH KOCBEHHBIC HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTHUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
IKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIysl MPEAIO)KEHHON MHCTPYKLUH, U
BBIUUCIISATh 3HAUCHHUE BEJINUMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
0o0opy10BaHUEM;

XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX ONHCaHHUs (B TOM YHCIE:
CHCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETYHK JJICKTPUUECKON IHEPTHH, SIECKTPOOCBETUTEIHHBIC
npUOOPHI, HArPEBATENbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEeIOXPAHUTENH, JIEKTPOMArHUT, FIEKTPOABUTATENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (hM3MUECKUX SIBICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M W3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCHUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOM, PEOCTaTr), COCTaBJIATh CXEMbI JIIEKTPUUYECKHX



Henei ¢ mocjaea0BaTeIbHbIM U MapajUIebHBIM COSAMHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  HWH(GOpPMALMIO O  MpUMeEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecneueHrst 6€30IacHOCTH MpU o0palleHur ¢ nmpudopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPY’KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM ©U TYTEM CpaBHEHUS
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] TPOTHUBOPEYUBON MIIA MOKET OBITh HEIOCTOBEPHOM;
MCTIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUN HAYYHO--TIOMYJISIPHYIO
JUTepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KPATKHE YCTHBIE COOOIICHHS,
o0o6miass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHUs, B TOM 4YHCi€ MyOJMYHO MPEACTABIATh pPE3YIbTaThl
IPOEKTHOM WJIM HCCIIEeIOBATENIbCKON EATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (u3ukw,
COIIPOBOXIATh BHICTYIUICHHUE MTPE3CHTAIINEH;

OpU BBINOJHEHUN YYEOHBIX IPOEKTOB W HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAessaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 3@ BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIaa B
JIESITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHUKATUBHOE B3aMMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K xoHiy oOyuenust B 9 kijiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIB30BaTh TOHSITHS: CHUCTeMa OTcuéTra, MaTepualbHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mnjacTauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOJIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAaHUYECKHUE KOJIeOaHus U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIEKTPHI UCITYCKAHMSI W TOTJIONICHUS, allb(a-, OeTa- ¥ raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsi SHEPIETHKA;



pasznuyaTh SBJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIMHENHOE
JNBUKEHUE, PAaBHOYCKOPEHHOE IMPSIMOJIMHEMHOE JBH)KEHHE, CBOOOIHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBUE
TEJ, PEaKTUBHOE ABM)KECHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarolue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)XEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETa, II0JJHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue Oeoro ceeTa B
CHEKTp M CJOXEHHME CHEKTPaJbHBIX LBETOB, JHUCIIEPCUS CBETA,
€CTECTBEHHAsl PAJIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3MYECKUX SBJICHUH B
OKpy’XaleM Mupe (B TOM uucie (U3NYECKUE SIBICHUS B IPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOrMYECKOE NEUCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pasvoaKkTUBHBIM (POH, KOCMHUYECKHE Iy4yH, PaJAMOAaKTHBHOE H3IIy4YCHUE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBeKa), MpH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBa (IPHU3HAKK) (PU3NUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
(du3nuecKkue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBMDKCHHH, YCKOPEHHE, MEepeMEIleHUuEe, MyTh, YTriIoBas
CKOPOCTb, CHJIa TPEHUS, CWa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAJCHMs, BEC Teja, HUMIYJIbC Tela, HWMIIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHASs SHEprus Teda,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas »SHEprus, IOoJHAsg MEXaHW4YecKash >SHeprus,
NEPUOJ U YacToTa KoieOaHul, UIMHA BOJIHBI, TPOMKOCTh 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb MPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMBIX BETUYHH,
0003HAaYEHUs W €IUHULIbl (PU3MYECKUX BEIUYUH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIOJIb3YSl 3aKOH COXPAaHEHUs DHEPIMM, 3aKOH BCEMHUPHOIO TITOTEHMUS,



OPUHILIMIT CYNEPHO3ULUN CUJI, MPHUHIMI OTHOCHUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUsI MUMITYJbCa, 3aKOHBI OTPAKEHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsSA0BOr0 U MacCOBOTO YHUCEIl
OpU SJAEPHBIX PEAKIMSIX, MPU 3TOM JAaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIlUCBhIBaTh €r0 MaTEMATHUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATDH
IPUYUHHO--CIIEICTBEHHBIE ~ CBSI3M, CTPOUTH OOBACHEHHE U3 2-3
JOTHYECKHX ILIaroB ¢ ONOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiaTth pacy€THble 3aJaud  (ONMUparoIIMecs Ha Ccucrtemy u3 2-3
YpaBHEHUI), UCOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJaud 3alUChIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WJIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMs], TPOBOAUTH PACUEThHI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAYeHUs (Hu3mdeckoin
BEJIMYMHBI,

pacrno3HaBaThb MPOOJIEMBbI, KOTOpPHIE MOXXHO PpEIIUTh MpPU MOMOUIH
($u3NYECKUX METO/OB, MCIONb3Yys OMHCAHHME HCCIIECJOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh NPABHIBHOCTh TOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOJIOIEHUH U OIIBITOB;

OPOBOAMUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNH WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa
COXPaHEHHUsI HHEPTHH, 3aBUCHUMOCTh TEpUoAa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSIMOIIMHEHHOE paclpOCTPAHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paKeHUs B
IUTOCKOM 3epKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomiei
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
o0OpylOBaHUS, ONHUCBHIBATh XOJ ONbITA U €ro  pe3yJbTaThl,
(dbopMynupOBaTh BHIBOJIBI;

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMOold BelIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiei JUH3bI), OOOCHOBBIBATH BBIOOp cCrHoOcO0a HU3MEpPEHUS
(M3MepuUTENHHOTO IPUOOpA);

OPOBOAUTH HCCIEAOBAHUWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM NPAMBIX HU3MEPEHUHN (3aBUCUMOCTH IIYyTH OT BPEMEHHU



IpU PaBHOYCKOPEHHOM [BIKEHHMU 0€3 HavyalbHOM CKOpPOCTH, IMEpHoja
KOoJe0aHUN MaTeMaTH4YeCKOr0 MasTHUKA OT IJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHUsl CBETa OT yria MaJeHUs W yria MpeIoMJICHHs OT yria
NaJcHUs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJbTaThl IOJYYEHHOW 3aBUCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMI U TpaduKoOB, AeNIaTh BHIBOJBI IO
pe3yJpTaTaM HCCIeA0BaHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHME Tejla IpU pPaBHOYCKOPEHHOM JBUKECHHH,
YCKOpEHUE CBOOOJHOrO MaJeHUus, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKECHHs, MEXaHHueckas pabdoTa ¥ MOIIHOCTb, YacToTa H
nepuoa KojeOaHWH MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYecKass Cuja COOMparolell JIMH3bI, paJAHOAaKTUBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCHEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIUYUCISTH
3Ha4YCHHUE BEJIMYUHBI U aHAJM3UPOBATH MOTyUYEHHBIE PE3YNIbTAThI C YIETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHUIT;

cOOJII0/1aTh MPpaBUJIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
o0opy10BaHUEM;

pa3nuyuaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCOMIOTHO TBEPIOE TENIO0, TOUYEHHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIJIpa;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHUIOMETP, NATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPECHHsI, paKeTa,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HAaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMBI M CXEMaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU PEIICHUH Y4YEOHO--MPAKTUYECKUX 3a/ay, ONTHUYECKHE CXEeMbl IS
MOCTPOEHUS U300PAKEHU B IJIOCKOM 3€pKajie M cOOMparolIei JIMH3E;
OPUBOIUTH  TMPUMEpPbl  (HAXOAWTh  HWHGPOpMALMI0O O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JJi obecriedeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMHU, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHHUSA
HOPM DKOJIOTUYECKOTO MOBEACHUSI B OKPYIKAIOLIEH CPEE;



OCYIIECTBISATh MOUCK HH(OpMaAMK  (QUINYECKOTO COACpKAHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OMpEeNIeHUs] JOCTOBEPHOCTH TMOJIYYCHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JOTOJHUTEIIbHBIX UCTOYHUKOB;

WCITI0JIb30BATh MPHU BBHIMOJHEHUN YUEOHBIX 3aaHUI Hay4YHO--TIOMYJISIPHYIO
JauTepaTypy  (pHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypcsl cety MIHTepHET, Bi1aieTh NpUEMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOILEHHUS HA OCHOBE
uH(pOpMaAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMs,
yOJIMYHO MPECTABIATh PE3yIbTaThl MPOEKTHON WM UCCIEA0BATEIbCKOM
NEATEIBHOCTH, IIPM  3TOM T'PAaMOTHO  HCHOJIB30BAaThb  W3YYEHHBIN
NOHATUUHBIN anmapar M3y4aeMoro paszaena (U3UKA U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne  HaumeHoBaHue
(undposbie)
n/  pa3sgesioB H TeM Bcer  Kourtpoubu IpakTHyeck
oOpa3oBaTeJibHbIE
1| NporpamMMmel 0 ble padoThI ue padoTsl
pecypcsbl
Pa3znen 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
bubmuoreka [JOK
®du3uka - HayKa o
1.1 2 https://m.edsoo.ru/7f416
pUpoe 194
bu6mmorexa [IOK
duznueckue
1.2 2 1 https://m.edsoo.ru/7f416
BEJTMYUHBI
194
EcrecTBeHHOHay4H bubnuorexa [JOK
1.3 BIil METOT 2 1 https://m.edsoo.ru/7f416
MO3HAHUS 194
Wroro no pazneny 6

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA

bubmuorexa [JOK
Crtpoenue
2.1 1 https://m.edsoo.ru/7f416
BEIECTBA
194
JIBrokenue u bubnnoreka [JOK
2.2 B3aNMOJIENCTBUE 2 1 https://m.edsoo.ru/7f416
YacCTHUI BEIIECTBA 194
ArperatHble bubnuoreka [IOK
2.3 COCTOSIHUS 2 https://m.edsoo.ru/7f416
BElIcCTBa 194
Uroro no pazneny 5
Pa3nen 3. /IBu:xeHMe ¥ B3auMo/ieiicTBUE TeJl
bubmuorexa [JOK
MexaHn4ueckoe
3.1 3 https://m.edsoo.ru/7f416
IBUJKEHUE
194
Wrepiuis, Macca bubnmoreka [JOK
3.2 p ’ ’ 4 1 https://m.edsoo.ru/7f416
IUIOTHOCTE
194
bu6mmorexa [IOK
3.3 Cuna. Bunp! cun 14 1 2 https://m.edsoo.ru/7f416

194




Hroro no pazneny 21

Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMIKOCTEH U ra3oB

[laBiienue.
[Tepenaua
JaBJICHUS
4.1 N 3
TBEPJBIMU TEJIAMH,

KHUIKOCTAMHU U

bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

razamu
bubmuoreka [JOK
JaBiaeHne
4.2 5 https://m.edsoo.ru/7{416
JKUIKOCTH
194
bu6mmorexa [IOK
AtMmochepHoe
4.3 bep 6 https://m.edsoo.ru/7f416
JTaBJICHUE
194
JeicTBue

JKUJIKOCTHU U ra3a Ha
44 AROCT 7 1 3
NOTrPYXEHHOE B

HUX TCJIO

Uroro no pazneny 21

bu6mmoreka [IOK
https://m.edsoo.ru/7f416
194

Pa3nea 5. PaGora n MoIHOCTD. JHEprus

bu6mmoreka [JOK
PabGora u
5.1 3 1 https://m.edsoo.ru/7f416
MOIIHOCTD
194
MpocThic bu6mmoreka [IOK
5.2 p 5 1 https://m.edsoo.ru/7f416
MEXaHU3MBI
194
bu6mmoreka [IOK
Mexanuueckas
5.3 4 1 1 https://m.edsoo.ru/7f416
SHEPTUs
194
Hroro o pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOB I10 68 3 10
[TPOTPAMME




8 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/ | pasieoB U TeM Becer  Konrpoububl  IIpakTuueck
oOpa3oBaTe/ibHbIE
n NMPorpamMmbl 0 € padoThI ue padoThbl
pecypcsbl
Paznen 1. TensioBuIe ABJICHUSA
Crpoenue u bubnnoreka [HOK
1.1 CBOICTBA 7 https://m.edsoo.ru/7f4181
BEILECTBA ce
bu6mmoreka [IOK
TerumoBbie
1.2 21 1 5 https://m.edsoo.ru/7f4181
MIPOLIECCHI
ce
Wroro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DIIEKTpUUYECKHE
3apsiIbl. bubnuorexa [JOK
2.1 3apspKEeHHbIE Tenna 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aWMO/ICHCTBUE
[TocTrosiHHBIM bu6mmoreka [IOK
2.2 JIEKTPUYECKUN 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MarHITHELC bu6mmoreka [IOK
2.3 6 1 https://m.edsoo.ru/7f4181
SIBIICHUS
ce
bu6mmoreka [IOK
ONEeKTpOMarHuTH
2.4 4 https://m.edsoo.ru/7f4181
ast UHAYKLUS
ce
Uroro no pazaeny 37
PesepBHOe Bpems 3
OBIIEE
KOJIMYECTBO
68 3 13
YACOBIIO
I[MPOT'PAMME




9 KJIACC

KonunuectBo 4yacos DJIEeKTPOHHBIE
Ne HaumenoBanue
(undposbie)
n/ | pasieoB U TeM Becer  Konrpoiibu IpakTHyeck
oOpa3oBaTe/ibHbIE
I MporpaMmMabl 0 ble padoThbI ue padoThbl
pecypchbl
Paznen 1. Mexannueckue siBJeHHUS
MexaHuueckoe
JE—— bu6mmoreka [IOK
1.1 10 1 https://m.edsoo.ru/7f41a4
CHOCOOBI €T0 26
ONHCAHUS T
BzaumoneiicTBue bubmmorera [TOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
TN
a6
3AKOHbL bubmuorexa [JOK
1.3 10 3 https://m.edsoo.ru/7f41a4
COXpaHEHUs
a6
Wroro no pazneny 40
Pa3pen 2. Mexann4yeckue Ko0Je0aHUA M BOJHBI
bubmuorexa [JOK
Mexanunueckue
2.1 7 3 https://m.edsoo.ru/7f41a4
KoaeOaHus
a6
Mexanuyeckue bubmorexa HOK
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBL. 3BYK
a6
Uroro no pazneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOQ OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

DNeKTpOMarHuTH
bu6mmoreka [JOK
oe ToJie u
3.1 6 2 https://m.edsoo.ru/7f41a4
AIEKTPOMArHUTH >
bI€ BOJIHBI T
Uroro no pazaeny 6
Paznen 4. CBeToBbI€ SIBJICHHSI
3aKOHBI bu6mmorexa [IOK
4.1 pacnpocTpaHEHHUs 6 2 https://m.edsoo.ru/7f41a4
CBETa a6
JIuH3BI 1 bu6mmorexa [IOK
4.2 OITUYECKHE 6 3 https://m.edsoo.ru/7f41a4

npubOpHI

a6




Pasnoxenne

bu6mmoreka [IOK

[TPOT'PAMME

4.3 0eJIoro CBeTa B 3 2 https://m.edsoo.ru/7f41a4
CIIEKTP a6
Hroro no pazneny 15
Pa3gen 5. KBaHTOBbBIE AIBJIEHUS
Hcnyckanue n bubnmoreka [JOK
5.1 [IOTJIOIEHHE 4 1 https://m.edsoo.ru/7f41a4
CBETa aTOMOM a6
bu6mmoreka [IOK
Crpoenue
52 6 1 https://m.edsoo.ru/7f41a4
aATOMHOTO SiIpa
a6
Sepibie bubmuorexa [JOK
5.3 p 7 1 https://m.edsoo.ru/7f41a4
peaxkuu
a6
Hroro no pazneny 17
Pasnen 6. IloBTopuTe1bHO-00001a0IIHIT MOAY/Ib
[ToBTOpeHue n
00001IEeHE bu6mmoreka [IOK
6.1 coJiepKaHus 9 2 https://m.edsoo.ru/7f41a4
Kypca GpHu3uKH 3a a6
7-9 knacc
Hroro no pazneny 9
OBIIEE
KOJIMYECTBO
102 27
YACOB I10




HNOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
Ne Ko -
Tema ypoka
n/n BO
4yacos

®du3uka — Hayka o pupoje. SABiaeHus npuposl 1
®usnuecKkue sBICHUS 1

3 ®Pu3nyecKue BEIMYMHbBI U UX U3MEPEHUE 1

4 VYpoxk-uccienosanue "M3mepenre reMnepaTypsl py MOMOIIU KHUJIKOCTHOTO |
TEPMOMETpa U AaTYUKa TeMrepaTypsl”

5 Mertoap! HaydHOTO TTo3HaHUsA. Onrcanune GU3NIECKUX SIBICHUH C TTOMOIIBIO |
Mozeen

6 VYpok-uccnenoBanue "[IpoBepka rumoTe3bl: 1aabHOCT MONETA IAPUKA, |
MYLEHHOT0 TOPU30HTAJIBHO, TEM 00JIbIlIE, YEM OOJIbIIIE BHICOTA ITycKa"
Ctpoenue BemiecTBa. ONBITHI, TOKA3BIBAIOLINE TUCKPETHOE CTPOCHHE BEIIECTBA 1
JIBuKeHMe yacTUIl BELIECTBa 1
Ypok-uccienoBanue «OMNbITH O HAOIIOEHUIO TETLIOBOTO PACIIMPEHHUS Ta30B)» 1

10 ArperaTHble COCTOSIHMSI BELLIECTBA 1

1 Oco0eHHOCTH arperaTHbeIX COCTOsIHUM Boibl. O000IIeHNE IO pa3eny |
«IlepBoHauanbHBIE CBEACHUS O CTPOCHUH BELIECTBAY

12 Mexanunyeckoe IBrxeHrne. PaBHOMEpHOE M HEPABHOMEPHOE JBUKECHUE 1

13 Cxopoctb. EnuHHLIBI cCKOpOCTH 1

14 Pacuer nmytu ¥ BpeMeHU IBUKECHUSA 1

15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN 1

16 [TnotHOCTH BemiecTBa. Pacyer macchl 1 00beMa Tella Mo ero MIOTHOCTH 1

17 JlaGopaTtopHast pabota «OrnpeaeneHne MmIOTHOCTA TBEPOTO Teliay 1

18 Pewmenue 3anau no teme "[InotHocTh BemecTBa" 1

19 Cuna xak XxapakTepuCcTHKa B3auMoaencTBus ten. Cuina ynpyroctu. 3akoH ['yka 1

20 JlaGopatopHas pabota «/3yueHne 3aBUCUMOCTH pacTskeHUs (aedopMariim) |
HPYXHUHBI OT IPUIIOKEHHOM CHIIBD)

21 SBnenune Tarorenus. Cuma TSHDKECTH 1

” CBs3b MEXly CUIION TSDKECTH U Maccoi Tena. Bec Tena. Pemenne 3agau mo reme |
"Cuna tsxectn”

23 Cuna TspKecTH Ha Ipyrux Iianerax. @uznueckue XapakTEpUCTUKHU MIJIaHET 1

24 N3mepenne cuit. JluHamomeTp 1

25 Bec Tena. HeBecomocTs 1

26 CroxeHue ABYX CHJI, HAPABJIEHHBIX MO0 OJIHOM MpsAMOoi. PaBHoaeCTBYIOIIAs |

CHIJI




27 Pemenue 3agau no reme "PaBHonelicTByromas cui' 1
28 Cuna tpeHus u e€ Buapl. TpeHue B IpUPOAE U TEXHUKE 1
79 JlaboparopHas paboTa «/3ydeHne 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKECHHUS OT |
CHUJIBI JABJICHUS U XapaKTepa COMPHUKACAIOIIMXCS TOBEPXHOCTEM»
30 Pemienue 3amay Ha onpeeneHue paBHOACHCTBYIONIEH CHITbI 1
31 Pemenue 3anau no remam: «Bec Tenay, «'paduueckoe n300paxkeHue cui, |
«Cunbl», «PaBHOAEHCTBYIOIIAS CUII»
3 KonTtponphas padora no Temam: «Mexanudeckoe IBUxeHue», «Macca, |
IUIOTHOCTBY, «Bec Tenay, «'padudeckoe nuzodpaxenue cuiny, «CHIIb
33 Hasnenune. CriocoObl yMEHBIIICHUS U YBEIIMUCHUS JIaBJICHUS 1
34 JlaBnenue ra3a. 3aBUCUMOCTH JIaBJICHUS Ta3a OT 00bEMa, TEMITEPaTyphl 1
35 [lepenava naBieHust TBEPABIMU TelIaMU, >KUJIKOCTSIMU U ra3aMu. 3akoH [lackans 1
36 JlaBneHue B ®UIKOCTH U Ta3€, BBI3BAHHOE JACHCTBUEM CHJIBbI TSXKECTH 1
37 Pemenue 3anad no reme «/laBneHue B )KUIKOCTH U raze. 3akoH [lackamnsy 1
38 CooOmraromiuecst CoCy/bl 1
39 IM'mapasnuueckuii mpecc 1
40 ManomeTtpsl. [TopiiHeBo KUAKOCTHBINA HAcOC 1
41 ATmochepa 3eMiH U IPUYHHBL €€ CYIEeCTBOBAHUS 1
42 Bec Bo3znyxa. ATMocdepHOe 1aBrieHue 1
43 Usmepenue armocdepnoro napnenus. OnbiT Toppudenin 1
44 3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT BHICOTHI HaJl yPOBHEM MOPS 1
45 Bbapometp-anepouna. ATmochepHoe TaBiIeHNE Ha Pa3IMYHBIX BHICOTaX 1
46 Pemenue 3anau no teme " AtmochepHoe naBienue" 1
47 JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. ApXuUMe10Ba cuiia 1
43 JlaboparopHas paboTa «OnpeeneHre BHITATKUBAIOIIEH CUITBI, IEHCTBYIOIIEH Ha |
TEJI0, TIOTPYKEHHOE B JKUJIKOCTHY
49 JlaboparopHas paboTa o teme «lccrneaoBanue 3aBUCUMOCTH Beca Tejla B BOJE |
0T 00bEMa MOTPYKEHHOH B )KUIKOCTH YACTH TEJa
50 [1naBanue Ten 1
51 JlaboparopHas paboTa "KoHCTpyrpoBaHHe apeoMeTpa UIu KOHCTPYHPOBaHHE |
JIOJIKYU U OTIpEeJIeNIeHHE €€ rPy30MoaAbEMHOCTH"
57 Pemenue 3amau no remam: «IlnaBanue cynos. Bo3nyxomnaBanuey, «JlaBienue |
TBEPJBIX TEN, )KUJIKOCTEN U Ta30B»
53 KonTtponbnas pabota mo teme «JlaBneHne TBepabIX TeM, )KUIKOCTEH U Ta30B» 1
54 Mexanuueckasi pabota 1
55 MoirHocTh. EAMHUIIBI MOIIHOCTH 1
56 Vpok-uccnenosanue "Pacyér MOIIHOCTH, pa3BUBAEMOU MPU MOABEME 10 |

necruuie"




57 IIpoctsie Mexanu3mel. Peryar. PaBHOBEcHE CUIT Ha pblyare 1

58 Prryaru B TexHuke, ObITY U nipupoje. Jlaboparopras padota «MccmenoBanue |
YCIIOBUIM paBHOBECHS pblyara

59 Pemenue 3anau no teme «YciioBUsl paBHOBECHS pblyara» 1

60 Koadduruent nonesnoro nericteus mexanusma. JlabopatopHas padora 1
«M3mepenne K11/l HaKJIOHHON MIIIOCKOCTHU

61 Pemrenne 3amaua mo reme "Pa6ora, momuocts, KIT/[" 1

62 Mexannyeckas sHeprus. Kunernueckas U NoTeHUMAIbHAS SHEPT U 1

63 3aKOH COXpaHEHHSI MEXaHUYECKON IHEPTUHN 1
YPpoK-3KCIIEpUMEHT 10 TeMe "DKCIEePUMEHTATBHOE ONPEACIICHUE U3MEHEHUS

64 KMHETUYECKOU U IIOTEHLIHUAIBbHOM SHEPTUU IIPU CKaThIBAHUU TEJIA 110 HAKIIOHHOU 1
IJIOCKOCTH"

65 KonTpoJsbHas pabora no teme «Padora u MOIHOCTb. JHEPrus» 1

66 Pabora ¢ Texcramu o TeMe "MexaHuueckoe ABUKeHuE" 1

67 Pabora ¢ Texctamu o teme "JlaBnenue TBEPABIX TEN, JKUIKOCTEN U ra3oB" 1

68 Pa6oTa ¢ Tekctamu 1o Teme "Paborta. MomntHocTh. DHEprus" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KUIACC

Ne Koa-Bo
Tema ypoka 4acoB
n/n

| OCHOBHBIE MOJO0XKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU U UX OIIBITHBIE |
MOATBEPKICHUS
Macca u pa3Mep aTOMOB M MOJICKYJT 1

3 Monenu TBEPAOTO, KHUIAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIESCTBA 1

4 OObscHeHne CBOMCTB TBEPAOTO, )KUIKOTO U ra3000pa3HOr0 COCTOSHUN |
BEILIECTBA HA OCHOBE IOJIOKEHUH MOJIEKYJIIPHO-KNHETUYECKON TEOPHUH

5 Kpucranmmdeckue u amopdHsbie Teaa 1

6 CmaumnBaHue U KanWUISIpHOCTb. [loBEpXHOCTHOE HATSKEHNE 1

7 TemnoBoe paclIupeHue U CKATHE 1

8 Temnepatypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTHIO TEIIOBOTO JIBUYKEHUS YaCTHULL 1

9 Buytpennss sneprusi. CnocoObl H3MEHEHUs! BHYTPEHHEH SHeprun 1

10 Buns! Tenonepenaun 1

1 Ypok-koHpepennus "IIpakTruueckoe UCIOIb30BaHUE TEIIIOBBIX CBONCTB |
BEIIECTB M MaTepUaJIOB B LIEJSIX SHeprocoepexenus"

12 KonunuecTBo TemnoTsl. Y aenbHas TEIIOEMKOCTb 1

13 VYpaBHeHue TerioBoro 6ananca. TermiooOMeH U TEMI0BOE paBHOBECHE 1

14 JIaboparopHas pabdota "HccrnenoBanue siBIeHUs TEMI000OMEHA MPU CMENINBAHUN |
XOJIOAHOW U ropsiueit Boabl"

s Pacuer konmuecTBa TEMIOTH, HEOOXOAUMOTIO Ui HAarpEBaHUs Tejla U |
BBIJIETISIEMOTO UM IIPH OXJIAXKIEHUN

16 JlaboparopHas paboTta "Onpenenenue yaenbHON TEMIOEMKOCTH BelecTBa" 1

17 DOHeprus TomuBa. Y ieibHast TEMI0Ta CrOPaHUs 1

13 [InaBneHue u OTBEp/IEBAHNE KPUCTAIUIMYECKUX TEN. Y IeJbHas TEII0Ta |
TUJIaBJICHUS

19 JlaGopatopHnas padora "OnpeneneHue yaeabHONW TEIIOTHI MJIaBIeHHs Jibaa" 1

20 [TapooGpa3oBanue u koHaeHcalus. Vcmapenue 1

o1 Kunienue. Y nenbHas Temaora mapooOpa3oBaHus U KOHAEHCAIIMU. 3aBUCUMOCTb |
TEeMIIEPATypPhI KUTIEHUSI OT aTMOC(HEPHOTO JaBICHHUS

2 Bnaxxnocts Bo3ayxa. JlabopaTopHas pabora "OnpeneneHrne OTHOCUTEIbHON |
BJIAJKHOCTH BO31yxa'

23 Pemenue 3agad Ha onpeieieHne BIaKHOCTH BO3IyXa 1

24 [TpunnMe! paboTh! TernoBbix nBurareneif. [laposas TypOuHa. /[Burartens 1




BHYTPEHHETO CrOpaHUs

KII/ TermoBoro npuratens. TenaoBble ABUTATEIN U 3al[UTa OKPY KOl

25
Cpelbl

26 3aKOH COXpaHEHMsI U IIPEBPALLEHUS SHEPTUH B TEIUIOBBIX IIpOLECCaX

7 [ToaroroBka Kk KOHTPOILHOM padoTe mo TeMe "TemioBeie sBIeHUA. I3MeHeHue
arperatHbIX COCTOSIHUH BelecTsa'

)3 Kontponbnas padota mo teme "TermoBsie siBjaeHus. MI3MeHeHUE arperaTHbIX
COCTOSIHMI BemecTa'

29 Dnektpusanus Tel. [[Ba pojia aIeKTpUUECKUX 3apsiioB

30 Ypoxk-uccienoBanue "DaeKTpusanus TeJ HHIYKIIMEH U ITPU COTPUKOCHOBEHUH"

31 BsaumopeiictBue 3apspkeHHbIX Tedl. 3akoH Kynona

0 DnexTpuueckoe mnojie. HanpspkeHHOCTh eKTpudeckoro moss. [Ipuniun
CYIEPIO3UIINH TEKTPUUECKUX MOJIeH

33 Hocurenu snextpuueckux 3apsioB. DiueMeHTapHbli 3apsa. CTpoeHue aToMma

34 [IpoBOAHMKY U AMAIIEKTPUKHU. 3aKOH COXPAHEHUS DJICKTPUUECKOTO 3apsiia

35 Pemenue 3a1a4 Ha MPUMEHEHHUE CBOICTB SJEKTPUUECKUX 3aPsI0B

36 DNEeKTPUUECKUN TOK, YCIIOBUS €ro CylIeCTBOBAHUS. VICTOUHUKH 3JEKTPUYECKOTO
TOKa

37 JleficTBUA SJIEKTPUYECKOrO TOKA

18 VYpok-uccnenoanue "JleiicTBUE ANEKTPUUYECKOTO MOJISI HA TPOBOAHUKH U
TUBJIEKTPUKN"

39 DNEKTPUUECKUH TOK B METAIUIAX, JKUJKOCTSIX U Ta3ax

40 DneKkTpuyecKas 1erb U €€ COCTaBHbBIE YaCcTH

41 Cuna Toxka. JlabopartopHas padota "V3Mepenue u peryiupoBaHue CUiIbl TOKA"

4 Onexkrpuyeckoe HanpsbkeHue. BoasTMerp. JIaboparopHas pabota "M3mepenue u
peryJmpoBaHue HanpspkeHus "

43 CornpoTuBiieHHE MPOBOAHUKA. Y ACIBHOE COMPOTUBIICHNE BEIIECTBA

m JIaGoparopHas paboTa "3aBUCUMOCTb 3JIEKTPUUECKOT0 CONPOTUBICHUS
IIPOBOJHMKA OT €T0 JJIUHBI, TUIOIIAIU TIONIEPEUYHOr0 CEUYEHU U MaTteprana'

45 3aBUCUMOCTh CHJIbI TOKA OT HalpspKeHUs. 3akoH OMa /1715 yyacTKa 1enu

46 JlaGopatopHnas pabora "HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIIEHUS PE3UCTOPA U HANPSHKEHUS Ha pe3ucrope”

47 IlocnenoBarenbHOE U NapaIENbHOE COEIUHEHUS IPOBOIHUKOB

43 JlabopaTtopHas pabota "[IpoBepka mpaBuiIa CI0KEHUS HAPSHKSHUH TpU
ITOCJIEI0BATEIbHOM COECIMHEHHUH JIBYX PE€3UCTOpPOB"

49 JlaGopatopnas padora "IIpoBepka mpaBuia JUis CHIIbI TOKa MPH MapaieIbHOM
COEIUHEHUH PE3UCTOPOB"

50 Pemenue 3agau Ha npumMeHeHne 3akoHa OMa Ui pa3iuyHOTrO COEUHEHUS

IIPpOBOAHHUKOB




51 PaboTa 1 MOUTHOCTb NMEKTPHUECKOro ToKa. 3akoH J[xoymns-Jlenna 1
57 JlabopaTtopHas pabota "Onpenenenrue padoThl © MOITHOCTH JIEKTPUUYECKOTO |
TOoKa"
53 DNEeKTpUYECKUe ETH U MOTPEOUTENN SIEKTPUIECKOI SHEPTHH B OBITY. |
Kopotkoe 3ambikanne
54 [ToaroroBka K KOHTPOJILHOU paboTe MO TeMe "DNEKTPUUECKUE 3apsIIbL. |
3apsiKeHHbIE Tella U UX B3auMozeicTBusl. [1oCTOAHHBIN 35eKTpUUecKuil TOK"
55 KontposbHas padoTa mo teme "IIeKTpUIECKre 3apsibl. 3apsKEHHBIC TeJla U UX |
B3auMoiecTBU. [1OCTOSTHHBIN ATIEKTPUYECKUM TOK"
56 ITocTossHHBIC MArHUTHI, UX B3aMMOJCHCTBHUC 1
57 VYpok-uccnenosanue "M3ydeHue nosiei moCTOSIHHBIX MarHuToB" 1
58 MaruutHoe nosne. MaruutHoe nose 3eMiId ¥ €ro 3HaueHue s )KU3HU Ha 3emie 1
59 OmnseiT DpcTena. MarHuTHOE MoJie NIEKTPUIECKOro Toka MarHuTHoe mose |
KATYIIKH C TOKOM
60 [IpumeHneHue MeKTpoMarHuToB B TexHuke. Jlabopatopnas pabora "Usyuenue |
JEHCTBHUS MATHUTHOTO TMOJIS HA TIPOBOJIHUK C TOKOM"
DneKTpoABUTaTeIb OCTOSIHHOTO TOKa. Vcnonb30BaHue 35eKTpoiBUraTeneii B
61 TEXHUYECKHUX YCTPOWCTBAX W HA TpaHcmnopre. JlabopaTropHas pabora 1
"KoHCTpynpoBaHHEe U H3y4eHUE paOOTHI IIEKTPOABHTATEIS "
62 OnsiTel Papanes. 3aKoH eKTpoMarHuTHoM nHaykiuu. [Ipasuno Jlenua 1
63 Onexrporereparop. CriocoObl MOTYyYSHHS HIEKTPUUECKOW IHEPIUH. |
DNEeKTPOCTaHIIMK Ha BO30OOHOBIIIEMBIX HCTOUYHHKAX YHEPTUU
64 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TeMe "DNEKTPUUECKUE U MarHUTHbBIE |
SIBJICHUS "
65 KonTtponbHas pabota no Teme "DIeKTpUYecKre U MarHUTHbIE sIBJIeHUS" 1
66 Pabora c Tekctamu o reme "Temnsoble siBIeHUS" 1
67 Pab6ota ¢ Tekcramu no Teme "[1ocTosIHHBIHN MeKTpruecKuii ToK" 1
68 Pabota c Tekctamu o Teme "MarHuTHbIC sIBJICHUS" 1
9 KIIACC
Ne
Tema ypoka Koa-Bo
n/n
4acos
1 Mexannueckoe 1BukeHue. MaTtepranbHas TOUKa 1
2 Cucrema orcueta. OTHOCHUTEIIFHOCTh MEXAHNYECKOTO JIBKEHHUS 1
3 PaBHOMEpPHOE NPAMOIMHENHOE IBUKEHUE 1
4 HepaBnomepHoe npsiMmonnHeitHoe aBukeHne. CpeaHssi © MTHOBEHHAs! CKOPOCTh 1
5 [IpssmonuHEITHOE PAaBHOYCKOPEHHOE JBUKEHHE. Y CKOPEHUE 1
6 CKopocTh MPSIMOJIMHENHOT0 paBHOYCKOpEHHOTOo IBHkeHUs. ['paduk ckopoctu 1




JlaGopatopHnas padora "OnpezneneHue yCKOpEHUs Teja MpU paBHOYCKOPEHHOM

7 IBIDKEHHUHU 110 HAKJIOHHOM IIOCKOCTH" !
8 CBoOonaHoe nagenue tei. OnsiTel [ anunes 1
9 PaBHOMepHOE NBHkKEHUE IO OKpY)HOCTH. [lepuon 1 yacrora oOpamieHus. |
JIuHeliHasa U yrioBas CKOPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE 1
11 [Tepsriii 3akoH HptoTOHA. BEKTOpP CHIIBI 1
12 Bropoii 3akoH HeroToHa. PaBHoelicTByIOIIAsA CHlla 1
13 Tperuii 3akon Herotona. Cynepno3uiius Cui 1
14 Pemenne 3anad Ha npuMeHeHue 3aKk0HOB HbproToHA 1
15 Cuna ynpyroctu. 3akoH ['yka 1
16 Pemenue 3anay no teme «Cuia ynpyroctu» 1
17 JIaboparopHas paboTa «OnpeneneHne KeCTKOCTH NPYKUHbBD) 1
18 Cuna tpeHus 1
19 Pemenue 3agaud no reme «Cusa TpeHUsI» 1
20 JlaboparopHas pabota "Onpenenenne Ko3QGUITUEHTA TPSHHUS CKOJTbKCHHS" 1
21 Pemenue 3anay no teme "3akonsl HetoToHa. Cuna ynpyroctu. Cuna tpenust” 1
2 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHHe CBOOOIHOTO |
najIeHust
3 Ypox-koHpepenuus "JIBrkeHNe TEI BOKPYT TPAaBUTALIMOHHOTO LIEHTPA |
(Conneunas cucrema). ['anaktuxu"
24 Pemenue 3ampau no teme "Cuiia TSKECTH U 3aKOH BCEMUPHOTO TSATOTEHUs" 1
25 [lepBas kocMuueckas ckopocTs. HeBecoMoCTh 1 neperpy3ku 1
26 PaBHOBecue marepuanbHOR ToukHu. AGCoOTHO TBEPAOE Teno. PaBHoBecue |
TBEPJOTO TeNA € 3aKPEIUIEHHON OCBIO BpAILlEHUs
27 MowmeHnT cuinsl. LeHTp TsKECTH 1
28 Pemenue 3anay no teme "MomeHT cuiibl. LlenTp TsxecT" 1
29 ITonroToBka K KOHTPOJIBHON paboTe 1Mo TeMe "MexaHHYecKoe ABHKEHHE. |
Bsaumopeiicrsue ten"
30 KonTponbhas padora no teme "Mexanndeckoe ABuxeHue. Bzaumoneiictaue |
Ten"
31 Nmnynec Tena. Umnysabsc cuiibl. 3aKOH COXpaHEHMsI UMITYJIbCA. YTIPYTO€E U |
HEYNpYroe B3anMOJEHCTBHE
32 Pemenue 3ana4 no teme "3akoH cOXpaHEHMs UMITyJIbca" 1
33 VYpok-koupepenius "PeakTuBHOE IBHKEHUE B IPUPOJEC U TEXHUKE" 1
34 Mexanuueckasi paboTa U MOIITHOCTh 1
35 PaGota cuibl TsKECTH, CUITBI YIIPYTOCTH U CHJIBI TPEHUS 1
36 JlaGopatopHnas pabora «OnpezaeneHre padoThl CHIIbI TPEHUS TIPU paBHOMEPHOM |

JABHOKCHHMH TCJIa I10 TOpH3OHTaHLHOﬁ IOBCPXHOCTU»




37 CBs3b sHepruu U paboTsl. [loTeHnansHas SHeprus 1

38 Kunernueckas sneprusi. Teopema 0 KHHETHYECKON SHEPTUU 1

39 3aKOH COXpaHEHMSI SHEPTUU B MEXAHUKE 1

40 JlabGopaTopHas paboTta «/3ydeHue 3aKoHa COXPAHCHHS YHEPTUN 1

41 KonebartenbHOE IBUKEHUE U €T0 XapaKTEPUCTUKU 1

42 3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc 1

43 MareMaTuueckuil U Npy>KUHHBIA MAsITHUKH 1

m VYpok-uccienoBanue «3aBUCUMOCTh Mepro/ia KoieOaHUH OT )KECTKOCTH |
MPY>KUHBI U MACCHI TPy3an

45 [IpeBparnieHue HEPruy IPH MEXaHUUECKUX KOJICOaAHUIX 1

46 JIaboparopHast pabora «OnpesesieHrue 9acToThl U Meproia KOJIeOaH it |
MPY>KUHHOTO MAsITHUKA)

47 JIaboparopHas pabdota «IIpoBepka HE3aBUCUMOCTHU NIepHOa KoJebaHui rpysa, |
MOJIBEILIEHHOTO K HUTH, OT MacChl Ipy3a»

43 Mexanunyeckue BoiaHbI. CBOMCTBA MEXaHUYECKUX BOJIH. [IpononbsHbIe 1 |
MOTIEPEYHbIE BOJIHBI

49 Ypok-koH(pepeHus "MexaHndecKue BOJIHBI B TBEPAOM Tene. CelicMuieckue |
BOJIHBI"

50 3Byk. PacnpocTpanenue u oTpakeHue 3ByKa 1

51 VYpok-uccnenosanue "HabitoieHne 3aBUCUMOCTH BBICOTHI 3ByKa OT 4acTOTHI" 1

52 I'poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTHUECKHUN PE30HAHC 1

53 VYpok-koHpepeHuus "YnpTpa3Byk U HHPPa3BYK B IPUPOJE U TEXHUKE" 1

54 ITonroToBka K KOHTPOJIBHON paboTe MO TeMe "3aKOHbI COXPAaHEHHUS. |
Mexanuyeckue KojeOaHusi U BOJIHBI"

55 KonTtponbHas pabota o Teme "3akoHbl coxpaHeHus. MexaHudeckue KojaebaHus |
Y BOJIHBI"

56 DNEeKTPOMarHuTHOE 1oJjie. DIEeKTPOMAarHUTHbIE BOJHBI 1

57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH 1

53 Ypok-koupepeniusa "lllkana s31eKTpoMarHuTHBIX BOJIH. Mcrionb3oBanue |
AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBsI3H"

59 VYpok-uccnenosanue "M3ydeHne cBONCTB 2JEKTPOMAarHUTHBIX BOJIH C TOMOLIBIO 1
MoOmIbHOTO TenedoHa"

60 Pemrenue 3a1au Ha onpeeneHNe 4YacTOThl U ITMHBI SJIEKTPOMArHUTHOW BOJTHBI 1

61 DJIeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA 1

2 Hcrounuku ceera. [IpsmonnHeliHoe pacipocTpaHeHue cBeTa. 3atMeHus ConHia |
u JIyHb1

63 3aKOH OTpa)KeHHs CBeTa. 3epKaya. Penienre 3a1a4 Ha IPUMEHEHUE 3aKOHA |
OTpakeHHUs CBETa

64 IIpenomiienne cBeTa. 3aKOH NMPETOMIIEHHSI CBETA 1




ITosnHOE BHYTpEHHEE OTpakeHHE cBeTa. Mcronb30BaHMe IOJHOIO BHYTPEHHETO

65 OTPaXXEHUS B ONTUYECKUX CBETOBOAAX !

66 JlabGopaTopHas pabota "lccnenoBanue 3aBUCUMOCTH yTJiia PEITOMIICHUS |
CBETOBOIO JIy4ya OT yTJIa MMaJIcHUs Ha rpaHulle "BO3yX-CTeKI0""

67 VYpoxk-koupepenuus "Vcnonap30BaHne MOJIHOTO BHYTPEHHETO OTPAKCHHUS: |
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

68 JIun3el. OnTryeckast cuiia JIMH3bI 1

69 [Toctpoenue n3odpaxeHui B TMH3aX 1

70 Jlaboparopuas padota "Onpenencaue HOKYCHOTO PacCCTOSHUS U ONTUICCKON 1
CWJIBI cOOMparomei JIMH3b1"

71 Ypok-koHpepeHmus "OnTuieckre TMH30BbIe TPHOOPHI" 1

72 ['na3 xak ontuueckas cucrema. 3peHue 1

73 Ypok-koupepenuus "ledextsl 3penus. Kak coxpanuts 3peHue" 1

74 Pasnoxxenue G6emoro ceera B criektp. OnbiTel HetoroHa. ClioskeHue |
CHEKTpaJbHBIX I[BETOB. Jlucnepcus cBeTa

75 JIaboparopHast pabota "OMBITHI 11O Pa3I0KEHUIO OSIIOTO CBETA B CIIEKTP H |
BOCIPHUATHIO LIBETA IPEIMETOB IPU UX HAOJIIOJIEHUU Yepe3 [IBETOBbIE (QUILTPHI"

76 Ypok-mipakTukym "BoiHOBBIE CBOMCTBA CBETA: AUCIIEPCHsL, UHTEP(EpEHIUS U |
mudpakius"

77 Omnsitel Pe3epdopaa u ruranetapHas MoJIeb aToMa 1

78 IToctynatel bopa. Moneins aroma bopa 1

79 Ucnyckanne u nornouieHue ceera atomoM. KBauTel. JInHeuaTeie CeKTpsI 1

80 VYpok-nipaktukym "HabitoieHue cnekTpoB UCIyCKaHus" 1

81 PaanoakTUBHOCTE U €€ BUIIBI 1

82 Crtpoenue atomHoro siapa. Hykinonnast Mmojens 1

83 PannoaktusHbIe NpeBpanieHus. M3oromnsl 1

84 Pemenue 3anay no teme: "PaaroakTuBHbIE IpeBpaIieHus" 1

85 [lepuon nonypacnana 1

26 Ypok-koHpepennus "PagnoakTuBHbIE U3TYYEHUS B IPUPOJIE, METUIIMHE, |
TexHuKe"

87 SAnepHble peakuu. 3aKOHbI COXPaHEHHUS 3apsII0OBOI0 U MaCCOBOTO YHCE 1

88 OHeprus CBA3M aTOMHBIX sep. CBsA3b MacChl U SHEPTUH 1

89 Pemenue 3agau no reme "SAnepueie peakuuun' 1

90 Peakuuu cuntesa u nenenus saep. Ucrounnku sneprun ColiHLA U 3BE3NT 1

91 Ypok-koudepennus "SAnepHas sHEpreTrKa. J[edcTBHUS paTnoaKTUBHBIX |
W3JTyYECHHUI Ha KUBbIE OPTaHU3MBI"

9 [ToaroroBka Kk KOHTPOJBHOM paboTe 1Mo Teme "INEKTPOMArHUTHOE TIOJIE. |
DneKTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE siBieHUS"

93 KonTponbHas padota no Teme "IJIeKTpOMarHUTHOE MoJie. DIEeKTPOMarHUTHbIE 1




BoJtabl. KBauToBeie saBieHus"

[ToBTOpenue, o600meHne. JlaboparopHsie paboThl 10 Kypey "B3aumoneiicteue

94 rer" 1

95 [ToBTropenue, o600meHne. Perenne pacueTHBIX U KaYeCTBEHHBIX 33]a4 10 TeMe 1
"TemnoBsie nporecch”

96 [ToBTropenue, o6o0mIeHne. Perenne pacueTHBIX U KaYeCTBEHHBIX 33]a4 10 TeMe 1
"KII/] TermoBbIx aBUTaTenen”

97 [ToBTropenue, o6o0IeHNE. PenieHne pacueTHBIX U Ka4eCTBEHHBIX 331a4 110 TeMe 1
"KII/I snexkrpoycTaHoBOK"

08 [ToBTOpenue, 0606menue. Jlaboparopusie padoThI o Kypcy "CBeTOBbIC 1
siBJIeHUS "

99 [ToBTropenue, o6o6mIeHne. PaboTa ¢ TekcTamMu 1o TeMe "3aKOHbI COXPAHEHUS B !
MexaHuke"

100 [ToBTOpenue, 0600meHne. Pabora ¢ Tekcramu mo teme "Kosebanust 1 BOJHBI" 1

101 [ToBTOpenue, 0600menue. Pabota ¢ Tekctamu no teme "CBEeTOBEIC SIBIICHUS" 1

102 [ToBTropenue, o6o0meHue. Padora ¢ Tekcramu no Teme "KBaHToBast u sipepHast 1
¢duszuka"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 416534327891003442290759540767602278017667815827
Bnageney Comor Cepreit Hukonaesud

OeicTevTened C 25.08.2023 no 24.08.2024
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