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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUH M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYaroUuXcsi M OpPraHu3alyi0 H3ydeHHUs
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

®duszuka SABISIETCA CHCTEMOOOPa3ymoIIMM I €CTeCTBEHHO-HAyYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (PM3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, Ouonorueu, actpoHomued u QGU3UICCKON
reorpaduelf, BHOCHUT BKJAJ B €CTECTBEHHO-HAayuyHYI0 KapTHHY MHpa,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs HaydHOro MeToja
MO3HaHMSI, TO €CTh CII0C00a MOyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3UUECKOTO OOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

Nzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEYIOIMMH KOMITIETEHTHOCTSIMH, XapaKTEePHU3YIOIIMMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAyYHO OOBACHATD SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UWHTEPIPETHPOBATH  JIaHHBIE W  HCIOJB30BaTh  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIS TOTYYCHHS BHIBOIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
omnpenenensl B Konuenmuu npenoaaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenbHBIX oOpraHusamusx Poccuiickoit ®eneparuu, peaau3yrONuX
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (poToKos oT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE IMO3HAHUSA M (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOpPETECHUE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIE SIBJICHUS M BBITOIHATH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpPKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHUBaHWE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kinacce — 68 vacoB (2 yaca B HENEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

@usnka — Hayka o mnpupone. fABiaeHus npupoabl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanueckux BelnyuH. DPuUznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTecTBeHHO-Hay4YHBIM METOJl TMO3HAHUS: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOIO IpUdopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME I'a30B, KUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.



1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.

2. Habmonenne nuddysum.

3. HaGmonenue  siBieHHUN,  OOBSACHSIOMIUXCS  NPUTSHDKCHUEM WA

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJOM pSAOB (C  HCIONIb30BaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKECHUS.
SBneHue uHEpUMH. 3aKOH WHEpUUHU. B3anMoneicTBue Tesl Kak NpUYMHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HMHEpPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B €IUHULIE
00BéMa BellecTBa.
Cuna Kak XapakTepHUCTHKa B3anMozeicTBus Ten. Cuila yrnpyrocTd M 3aKOH
['yka. I3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIbKEHUS U TPEHUE MOKOs. TpEeHUe B IPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHHUS Teja.
2. M3mepeHue CKOpOCTH NPAMOIMHENHOTO IBHKECHUSI.
3. HaOmronenue siBneHus HHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEIL.
6. Cno)kxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuvie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

2. OmpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa I10
HAaKJIOHHOM IJIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmbBITHI, JTEMOHCTPHUPYIOIIHNE 3aBUCUMOCTH pacTsDKeHHs (nedopmarun)
NPYKUHBI OT IPUIOKEHHOU CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBXEHHUS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.
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Pa3znea 4. JlaBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHBIIEHUS M YBEJIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH I[lackans. [IHeBMaTtnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napagokc. Coobuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHOM 00o0snouku 3emiu. OmnblT Toppuuemnu. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(hHEepPHOTO T1aBJICHHUS.

JlericTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jlemoncmpayuu.
3aBUCUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nelcTBusl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YclOBHE IUIaBaHUA TeJ: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEM TeJla ¥ )KUIAKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
MKUIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHJIbI, JEHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, AEMCTBYIOIIEH HA TEIO
B KHUJKOCTH, OT MacChl TeJa.

4. OnbIThl, AEMOHCTPUPYIOIIHME 3aBUCUMOCTb BBITAIKUBAIOIIEH CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoncrpyupoBanue apeomeTpa WM KOHCTPYUPOBAHHME JIOJAKH H
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. PaGoTra u MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECUS pblyara K OJIOKY.

o vk w N R
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«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOU TEOPUU CTPOCHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, TOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mogenu TBEPAOrO, >KUIKOTO U Ta3000pa3HOT0 COCTOSIHMM BeIECTBaA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOXKEHUM MOJIEKYJISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUSA
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONPOBOAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonudecTBo TemnoThl. YaenbHas TEMIOEMKOCTh BEIIECTBA. TEMI000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamws. Mcmapenune. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCMMOCTh TEMIIEPaTypbl KWIIEHHs OT aTrMoc(epHOTro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAHEHUS U MPEBPAILECHHS YJHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.
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Hab6nronenne OpoyHOBCKOTO JIBHIKCHUS.

Hab6mronenune nuddysun.

HaOmoieHue sIBJICHUN CMaYMBaHMS U KAIMJUIAPHBIX SBJICHH.
HaOmnroieHre TEII0BOTro paciupeHus TeJl.

M3MeHeHHe AaBlieHUs ra3a Ipu U3MEHCHHH O00bEMa W HArpeBaHUU HIIH
OXJIQXKICHHH.

[TpaBwita U3MepeHHs TEMITePaTypHI.

Bupl Temionepenayu.

OxmnakieHue Tpy COBEPIIICHUH PabOTHI.

HarpeBanue npy COBEpIICHUN PA0OThI BHEIITHUMHU CHJIAMH.

. CpaBHEHHE TEIUTOEMKOCTEH PAa3TMYHBIX BEIIECCTB.

. HaGmronenue kuneuus.

. HabGmroneHne mocTostHCTBa TeMIepaTyphl IPH TUTABICHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OneIThl MO HAOIIOJEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue JaBleHUs BO3IyXa B OAJJTIOHE HITTPUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka rUMOTE3bl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne u3MEHEHUSI BHYTPEHHEH OSHEPrud Tejla B pe3ysibTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropst4er BOJIBL.

OnpeneneHne  KOJMWYECTBA  TEIUIOTHI, TOJYYEHHOTO BOJOW  IIpHU
TEII000MEHE C HarpeThiM METAJUTMYECKUM LIHITHHIPOM.

Onpenenenue yaeabHOW TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JIbJA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpUuecKux 3apsaoB. BzaumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPSJI0B U PACCTOSHUSI MEXKAY TETIAMH ).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mosd. IlpuHimn
CYINEPIIO3ULIMU 3JEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurtenu snekTpuuecKuxX 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSI 3JIEKTPUUYECKOTO TOKa (TEIUioBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
I ydactka nend. llocnemoBarenbHOe W mapajuielbHOE  COCIMHEHHE
MPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHa.
DneKTpuYecKre ey U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE IS )KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1moje  3JeKTpudeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMONMb30BaHUE 3JIEKTPOJBUTATENECH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apanes. SABneHue 3aeKTpoMarHuTHOM MHAYKUMU. [IpaBuio Jlenna.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DIIeKTpOCTaTUYECKAst MHAYKIIHS.
3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJI0B.
[IpoBOAHUKH U TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUM TOK B HKHUJIKOCTH.

. I'a30BbIM pasps.

. I3MepeHue cuiibl TOKa aMIepMETPOM.

L X N ok wN e
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. I3MepeHne 2I1eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar 1 Mmara3uH COpOTUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOJIOCOB MATHUTA.
MoaennpoBaHue MarHUTHBIX MOJIEN MMOCTOSIHHBIX MAarHUTOB.
OmnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HAa TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.

o v~ w

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
CONPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA MPOBOJAHUKU U
JIARJTICKTPUKHU.

COopka u mpoBepka pabOThI AJIEKTPUICCKON LT MOCTOSHHOTO TOKA.
N3MepeHnue u peryampoBaHue CUIIbI TOKa.

N3mepeHue u peryJiupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, UAYIIETO 4Ye€pe3 pPe3UucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTbD 3JIEKTPUYECKOTO
COINPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJA MONEPEYHOIO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HAMNPSHKEHUM MPU TOCIEI0BATEIHHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia JJjisi CHJIbl TOKa MPU TAPAJICIbHOM COCIUHEHUU
PE3UCTOPOB.

OmnpeneneHue paboOTHI AIEKTPUUYECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIGKTPUYECKOIO TOKa, BBIACISIEMON Ha
pPE3UCTOpE.

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

Omnpenenenue KII/I narpeBarens.

HccnengoBanne MarHUTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MarHuTOB.
N3ydyeHre MarHUTHOTO TMOJSl TMOCTOSIHHBIX ~ MAarHUTOB TPU  UX
00BbEIMHCHUH U Pa3JICJICHUH.

HccnenoBanue AeMCTBUSI SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
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17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HA IIPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJla TP HEPABHOMEPHOM JBUKCHUH.

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

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

IIepBeiit 3ak0H HproToHa. Bropon 3axkon HeroTrona. Tperunii 3akoH HerotoHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh n meperpysku.

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

Nmnynec Tena. M3menenne mvnynbca. UMmynbe cuiibl. 3aKOH COXpPaHEHHS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. Teopema 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUM TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeEJIA M0 IEUCTBUEM
IPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

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

[IpoBepka THUIIOTE3bl: €CIW TIPU PABHOYCKOPECHHOM JIBMXKEHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.
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10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — koneOaHus.  BbpiHyxzaeHHble — KojeOaHusa.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH TEpHOJIa KOJIEOaHUM MOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh  TepuoAa  KojebaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L e

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTPOMArHuTHbIX BOJH. [llkana »iekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

13



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacrnipoctpanenue cBera. 3atMenusi Connia u JIlynsl. Otpaxenue ceta. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckoma. ['a3 kak omnTuhuyeckass cucteMa. bIu3opykocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenune n300pakeHUi B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCHMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jy4ya OT yrIjia
MaJIeHusl Ha TPAHUIIE «BO3yX—CTEKIION.

L 0 N ok wWwN R
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NOroeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PannoaktuBHOCTh. AJb(a-, 6eTa- U raMmma-usinydenus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmopens aromuoro sAxpa. HWszoromsl. PaanoaxtrBHBIE
npespatienus. [lepron nmomypacnana aTOMHBIX SI€ED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX snep. CBA3bp Maccel W JHEpruu. Peaknuum cuHTEe3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTp Bogopo/a.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEeKOB: U3MEPEHHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--00001IAOIIUN MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3aI[u1
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO PU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke i NOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 00€CTeYynBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIEIOBAHUS
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SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHMs, pelaTh 3aJa4d, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

HAa OCHOBE TIOJNIyYEHHBIX 3HAHUU pAaclO3HaBaTh M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAmMOOJIe€e BAXKHBIX JOCTIKEHHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cOpMUpPOBaHBI CIEIYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHWE BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHW, BAXXKHEHMIIEH COCTABIIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH MpaBuJl O€30MacHOro MOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIMTAHUSI:

— AKTHBHOE y4YacTHE B PEIICHUM MPAKTUYECKHX 3a1ad (B paMKaxX CEMbH,

oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W
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COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUIN JIJI1 OKPY’KAIOIIEH CPEIbI;

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

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBHAM COLMAJBLHOM U NPHPOIHOM
cpeabl:

e — IMOTPEOHOCTh BO B3aWMOJCUCTBUM MPU BBHIIIOJIHEHUU WCCICIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TIOTPeOHOCTH B (HOPMHUPOBAHMH HOBBIX 3HAHUM, B TOM 4KClIe (OPMYJIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKy;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPO/IBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHHS TporpamMmbl M0 (U3MKE HAa yPOBHE OCHOBHOIO
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCaIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:
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BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTpUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUH U IMPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTAaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIICHUs, BBHIOOp Hamboee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TaKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, UHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh W MHTEPIIPETUPOBATH MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHHUKAaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1arokeIaTeIbHOCTH OOIICHUS;
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COMOCTABIISATh CBOM CYXIEHUS C CYXACHUSAMH JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BBIIIOJHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTIKEHUIO: paclpeiesaiTh poiH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOTHI, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (pU3NUeCcKUxX 3HaHU;

OPUEHTUPOBAThCS B  PA3IMYHBIX MOAXOAAX MPUHATUA  pEUIeHUHN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTE, apryMEeHTUPOBATh MIPeAiaraéMble BAPUAHTHI PEILICHUN;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTWXKEHUS (HEIOCTH)KEHHsS]) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa IIeJIU U YCIOBUSIM;
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CTaBUTbh €051 Ha MECTO JAPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEP)KICHHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SBJICHUSA,
HaOJI0ICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHMIIBI (PU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSHUS BellecTBa (TBEPIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, pPABHOJAEUCTBYIOIIAS
cuna, gaedopmanusa  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbI;

paznuyath siBneHus (Auddy3us, TEIOBOE JBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpallleHus, TNepenaya JJaBiCHUS TBEPABIMU TeEJIaMH, >KHUIKOCTAMH H
razamud, atMocdepHOe JaBlieHHWe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEPruu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, JJIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpYXaIollleM MHpEe, B TOM HHCIe (U3NYECKUe SBJICHUS B TPHUPOJIE:
IpPUMEPHI IBWKEHHUS C Pa3UYHBIMH CKOPOCTSIMH B JKMBOW W HEXHBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJjCHUS Ha KUBOW OpPraHU3M, IJIaBaHUE PbIO, phlUaru B
TeJe 4YelIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/1ayy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OIMKCHIBATh MU3yUYCHHBIE CBOMCTBA TEN W (PU3UUYECKHE SIBJICHUS, UCTIOIb3YS
dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC
Telna, CWJla TPEHWs, JAaBieHue (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTbh, IUIEYO CHJIBI,
MOMEHT CWJIbl, KOI(POUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHH3MOB,
KHHETHYCCKass W TOTCHIMAJIbHAS JHEPTHs), NMPU OIMHMCAHUHU TPABUIBHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJB3YEeMbIX  BEJIUYUH, HX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTh (HOPMYJIBI,
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CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3YS MIpaBUJIa CIOKEHUs CUJl (BIOJb OJHOM IpsiMOi), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbluara (0J10Ka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUs MEXAHUYECKOU
SHEPruH, TPU DTOM [aBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMl IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO--CIICCTBEHHBIE CBS3H, CTPOUTH OObSICHEHHE n3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4yeHHBIX CBOWCTBA (PUIMUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTe pacy€THble 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
dbopMyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaJIN3a
YCIIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JIs PEIICHUs 3a/1ad, OLUEHUBATh PEaJTUCTUYHOCTD
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPU MOMOILIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
IpeanosjgokeHne  (TUmoresy),  pasinyaTb W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIOACHHIO (U3UYECKUX SABJICHUA WU
buznyecKux CBOIICTB TEJL: dbopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pyA0BaHHUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBITIOJIHATD MPSMbIE U3MEPEHUS PACCTOSHMUS, BPEMEHH, MAacChl Tela,
o0béMa, CHUIBI M TEeMIEepaTypbl C MCIOJb30BAaHUEM aHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
JIpPYrol € HCMOJb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTHU IyTH
PaBHOMEPHO ABWKYULIETOCsl Tella OT BPEMEHM [BMXKEHUS TENA, CHUJIbI
TPEHUsI CKOJIBKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CHWJIBI TPEHHUS OT IUIOIIAAN CONPUKOCHOBEHUS TEJI, CUIIBI
YIOPYroCTH OT YAJUMHEHUS MPY>KUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00BbEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
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OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJI0, YCIOBUM
TUTaBaHMsSI TEJ, YCJIOBHMI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUsA, COOUpaTh YCTAaHOBKY H
BBITOJIHATh W3MEPEHUs, Cledysd NpesIOKEHHOMY IUIaHy, (hPUKCHPOBATh
pe3yabTaThl TMOJTYYEHHOW 3aBHCUMOCTU (DM3MYECKHX BEIMYUH B BUJC
NPEJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3ysbTaTaM
UCCIIETIOBAHMUS,

POBOJUTH KOCBEHHbIE H3MEPEHHUs (PU3HUECKUX BeIWYHH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOrO Teja, CHJIA TPEHHUS CKOJBKEHUS,
JaBJIEHUE  BO3JyXa, BBITAIKUBAIOIIAS  CHJIA, JEHCTByIOUas  Ha
NOTPYKEHHOE B KHUJAKOCTh TeNO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHWU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJITHEHUH H3MEPEHUN cOoOMpaTh 3KCIEPUMEHTAIBHYI0 YCTAHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTUUHHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIIUECS COCYJIbl, OapomeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOAA, TUIAPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOMU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU 0OpaIeHuu ¢ mpudopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOJCHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIEeH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBITH
HEOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUH YUYE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JaUTepaTypy (pU3MUECKOro coAepXKaHHs, CIPaBOYHbIE MaTepHAalIbI,
pecypcnl ceti VIHTepHeT, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
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CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HPU3UUIECKOTO COAEPKAHUS, B TOM
quciae MyOJIMYHO JAejaTh KpaTKUe COOOLIEHHsI O pe3yibTaTax IPOEKTOB
WIM Y4eOHBIX MCCIEIOBaHUM, HPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COIPOBOXKIATh
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HWCCIECIOBAHUM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIIEIUTh 32 BBINOJHEHUEM IUIaHA JACUCTBUH, aJE€KBAaTHO OLIEHUBATh
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTpPAaUBaTh
KOMMYHUKATUBHOE B3aWMOJIEICTBUE, YUUTHIBAsI MHEHUE OKPYKAOIIHUX.

K xoHiy 00yueHus B 8 kjacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIIOBOE JIBHKECHHUE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSTHUSI BEILIECTBA, KPUCTALIMYECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS OSHEPTUs, TEIJIOBOM JBUIATENb,
AJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE T10JI€, IIPOBOJHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
pa3nuyarh ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAaHUE, KANIWUISPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anus (OTBEpIACBAaHHUE), KHIICHUE,
Temjonepeaaya (TEenI0nmpPOBOHOCTb, KOHBEKIIHS, H3JIy4YEHHUE),
AJIEKTPU3ALMS TEJ, B3aUMOJCHUCTBHUE 3aAPS0B, JEUCTBUSA SJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
[0 OIMCAaHUID HX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (DU3NUECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHXKEHUE W KANWULIPHBIE SBICHUS B TPHUPOJE,
KpUCTAJUTBI B mpupoje, uznydeHue CoiHIa, 3amMep3aHue BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoJroCOB, pOJb MAarHUTHOTO MOJS JJIs KU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU ATOM MEPEBOJIUTH MPAKTUUYECKYIO 3a/1a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUIECKUX
SIBJICHUM;
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OTKCHIBaTh U3yYEHHBIE CBOMCTBA Te€N M (PU3UUYECKHUE SIBICHUSA, UCTIOIb3Ys
dusznyeckre BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUIECTBO
TEIUIOTBI, YJENbHAs TEINIOEMKOCTh BEIIECTBA, YZAEIbHAs TEMJIOTA
IUIABJICHUS, YJENbHAsl TEIJIoTa MapooOpa3oBaHus, YJENbHas TEIJIoTa
CrOpaHHs TOIUIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIJIOBOM
MAIllMHbI, OTHOCUTEJIBHAs BIIAXKHOCTH BO31yXad, JJICKTPUYECKHU 3apsl,
CUJja TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yIEIbHOE  CONPOTHUBIIEHHWE  BellecTBa, paboTa U MOIIHOCTb
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €AUHMIIBI
¢u3nYeCKuX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JTAHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYUHAMHU, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
WCIIOJIb3Yysd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KNHETUYECKON TEOPHUH
CTPOEHHS BEIEeCTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUS 3apsiia, 3akoH OMa JJisl yyacTKa LEenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPrUM, IIpd 3TOM J1aBaTh
CIIOBECHYIO ()OpPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalllii IPaKTUKO-OPUEHTHPOBAHHOIO XApPAKTepa: BBISABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHUYEeCKuX
1aroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHaju3a
YCIIOBHSI 3a/lauyd 3allMChIBaTh KPAaTKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JAHHBIX I pelIeHHs 3aJadyd, BbBIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEeoOXoauMble JUIsl €€ penieHusi, MPOBOAUTH pPacy€Thl U CpPABHUBATh
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pPEIIMTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHUE HCCIIEOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh MOpPSAJIKA
MIPOBEICHUSI UCCIIEIOBAHUS, €JIaTh BHIBObL;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
buznyecKux CBOWCTB TN (KaMWJUISIPHBIC SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl MpU U3IYYEHHH OT LBETa MU3Mydarouieil (moriomaroiein)
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MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPHI KUIAKOCTH H
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMs TEI W B3aUMOJICHCTBHUE
ANIEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yallM3alisi MAarHUTHBIX TIOJIEW TMOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHUTHOTO TOJSi HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTpOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 MPENJI0KEHHOIO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBINIOJIHATh ~ MPAMbIE  WU3MEPEHHS]  TeMIEpaTypbl, OTHOCHUTEIbHOMN
BJIQXKHOCTH BO3/yXa, CHUJbl TOKa, HAMNpPsHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH;
IPOBOJNUTDH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAH TONEPEYHOIO
CEUEHMS U Y/ICJIBHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAOpsDKEHUS Ha  IMPOBOJHHKE,
UCCJIEIOBAHUE TIOCIENOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIO)KEHHOMY IUIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TrpauKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE TNPOBOJHHKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIelysl MPEIJI0KEHHON MHCTPYKUUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0OIaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
000py10BaHUEM;

XapaKTEepU30BaTh MPUHIMUIBI  JEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHusA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJITMETP, CUETUMK HIIEKTPUUYECKOW HHEPIUH, 3JIEKTPOOCBETUTEIBHBIE
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJIKOCTHBIM
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TEPMOMETP, TEPMOC, TICHXPOMETP, TUTPOMETP, JIBHUTaTEIh BHYTPEHHETO
CTOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMBI JJICKTPUUICCKUX
Iernel ¢ MmocaeA0BaTeIbHBIM U MapauIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUYECKUX 1IETICH;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH JJIs oOecriedeHnsi 6€30MacHOCTH MPU OOpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYUIIECTBJIATh MOUCK HHPOpMauu (U3HUECKOTO COJEpKaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWUM ©W TYyTEM CpPaBHCHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  HH(POPMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;
WCITIOJIb30BATh NP BBHIMOJHEHUU YUCOHBIX 33/IaHUIM HAYYHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetu MIHTEpHET, BiIageTh NMpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpazoBanust ”HGOPMAIIUU U3 OJTHOU 3HAKOBOM CUCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KPATKHUE YCTHBIE COOOIICHMS,
0000mas uHGOPMAIIMI0O U3 HECKOJBKUX HCTOYHHKOB (PU3UYECKOTO
ColepKaHWs, B TOM 4YHCJIE TMYOJNMYHO TIPEACTABIATh PE3YyIbTaThI
MIPOCKTHOW WJIM HMCCIIEIOBATEIIBCKON NIEATCILHOCTH, MPH 3TOM TPAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA ammapat Kypca (Qusukw,
COMPOBOXKJIaTh BBHICTYTVICHHUE MIPE3CHTAIINECH;

IpPU  BBHIMOJHEHUU YYEOHBIX MPOEKTOB W HUCCIEAOBaHUN (U3HUUECKUX
MPOIIECCOB PaCHpeesaTh OOS3aHHOCTH B TPYIIIE B COOTBETCTBUH C
MOCTABJICHHBIMU 3a/1a4aMH, CJICIAUTH 3a BBHITIOJHEHUEM IIaHa TCUCTBUM H
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
NeSTeILHOCTH TPYIIIbBI, BEICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMOJICICTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHUSA: CHCTEMa OTCUY€Ta, MarepualbHas TOYKa,
TPACKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHUS, Nedopmanus
(ympyrasi, mjacTU4eckas), TpPeHHe, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M IEpErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIO,
LEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUYECKHE KOJeOaHUs U
BOJIHBI, 3BYK, HMH(pa3ByK U yJIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTaTbHO30PKOCTbD,
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CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- ¥ raMMa-u3IIydeHHs,
W30TOIIBL, SIIEPHAS] SDHEPTETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHUE, CBOOOJHOE
najieHUue TeJl, PABHOMEPHOE JIBJKEHUE 10 OKPY>KHOCTH, B3aMMO/JICHCTBUE
TeJ, PEaKTUBHOE JBUXKEHHUE, KOJeOATeIbHOE IBUKEHHUE (3aTyXarolue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHUE
3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3ioKeHUe 0eJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJHOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (UBUYECKUX SBICHUUA B
OKpYyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHUS B IPHUPOE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE TUIaHeT COJIHEUHOW CUCTEMBI, PEaKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKUE SIBICHUSA B IPHUPOJE, OMOIOrMYEcKOe AECWCTBUE BUIUMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyYEHUE
NPUPOJHBIX MHUHEPAJOB, JIEUCTBUE PAAUMOAKTUBHBIX W3IyYEHUNA Ha
OpraHMW3M YeJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3a7adyy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUYECKUX
SIBIICHUI;

OMKCHIBATh U3yYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOJb3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS UM MrHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JBWKCHUH, YCKOPEHHE, MEPEMEIICHHE, IyTh, YrioBas
CKOPOCTb, CHJIa TPEHUS, CUia YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMaJEHUs, BEC Tejla, HUMIYJIbC Tella, HMMIYJIbC CHJIbI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHILMAJIbHAs JHEprus Teda,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUIHAJIbHAS SHEPIHUsl CXKATOU
NPYKUHBI, KHUHETUYECKAs DSHEpPrus, IOJIHAS MEXAHUYeCKas SHEeprus,
NEepPHOJI U YacToTa KoJieOaHUM, JAJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEAbl), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUSHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMUUH;
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XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPIO3UIHUH CHJI, NPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBl OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOTO U MAaCCOBOI'O YHUCEI
IpU SACPHBIX PEAKIMIX, MPU ITOM JaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA M 3aIIMChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YHCIE U B
KOHTEKCTE CUTyalllii IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBIABIIATH
IPUYUHHO--CIIEICTBEHHbIE  CBSI3M, CTPOUTb OOBACHEHHE U3 2-3
JIOTHYECKHX IIIAaroB C OMOPOM Ha 2—3 HM3yUEHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemate pacyéTHble 3adaud (ONHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HAa OCHOBE aHajIW3a YCJIOBUS 3aJlayd 3allMChIBAaTh KpaTKOe
YCIIOBHE, BBISIBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (u3nuecKkon
BEJIMYMHBL;

pacno3HaBaTb NOPOOJIEMBI, KOTOPbIE MOXHO pEIUTh [P HNOMOIIU
(GU3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSEMOE  IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTH NOPsJKa
IIPOBEICHUSI  UCCIENOBAHMS, JIENIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJibTaThl HAOJIIOIEHUH U ONIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIOACHUIO (PU3NYECKUX SBJICHUN WIH
(bu3MUecKux CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHA, 3aKoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasTHHKA OT MaccChl Tpy3a M KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMIUTATYAbl MAJIBIX KOJeOaHUM, MPSIMOJIMHEITHOE PaCIIPOCTpaHEHUE CBETA,
pasyiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHHWsl MpeaMeTa B coOuparomiei
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4YEHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30bITOYHOro Habopa
o0OpyZoBaHUsl, ONUCHIBATH XOJI OMNbITa W  €ro  pe3yJbTaThl,
bopMyIUpPOBaThH BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoiell JUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a HW3MEPEHHUS
(M3MepUTeNbHOTO TPUOOpa);
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OPOBOANUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadalbHOW CKOpPOCTH, IMEepHoja
KOJICOaHUI MaTeMaTH4eCKOro MasTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJeHUs U yrja MpeloMJIeHUs OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW  3aBUCHMOCTH
bu3nUecKkux BEIUYMH B BHUAEC TaONMIl U TpauUKOB, JIeNaTh BBIBOJBI IO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTh KOCBEHHBbIE H3MEPEHHS (U3MUECKUX BEJIUYUH (CpeIHss
CKOpPOCTh M YCKOpPEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPHUIUEHT
TPEHUsI CKOJBXEHMs, MEXaHHueckas pabdoTa M MOIIHOCTb, 4acToTa U
nepuos KojeOaHuM MAaTeMaTUYeCKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomed JIMH3bI, PAaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAYs MPEII0KECHHON MHCTPYKIIMH, BBIUYUCISTH
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNIbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKKM M3YYEHHBIX (QPU3NUYECKUX MOJIENei:
MaTepuajbHas TOYKa, aOCONIOTHO TBEPJOE TENIO, TOUEUHBI HCTOUHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SI/APa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMepuckor, (oroanmnapar, ONTHYECKHUE CBETOBOJIBI,
CHEKTPOCKOM, JO3UMETpP, Kamepa BuibcoHa), HCMNONB3ysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU pEIIeHUH Y4eOHO--TIPAKTUYSCKUX 3a/1ad, ONTHYECKHE CXEMBbl IS
MOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU 7151 oOecrnieueHusi 0€30MacHOCTU MpU oOpallleHuu ¢ Mpudopamu u
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TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 TIOBEJCHUS B OKPYKAIOLIEN CPELE;

e OCYIIECTBIATH TOUCK WHMOpMAIUU (DUIUIECKOTO COACpPKAHUSI B
HHTepHeTe, caMoCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IYTU ONPEEIICHUsI JOCTOBEPHOCTH MOJIYyYEHHON MH(POpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOOJHUTEIIBHBIX HUCTOYHUKOB;

e HCIIOJb30BATh IPH BHINOJHEHUH YYEOHBIX 33JaHUN HAYYHO--TIONYJIAPHYIO
JUTEpaTypy  (PU3MYECKOro COAEp X aHHs, CIPAaBOUYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHET, BiaeTh NPUEMAaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusl HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaThb COOCTBEHHBIC NMHUCHMEHHBIE U YCTHBIE COOOIICHHS HAa OCHOBE
uH(pOpMAMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMS,
nyOIMYHO NPEACTABIATh PE3yJIbTaThl IPOEKTHOM WM UCCIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHKOB.

[HesieBbIe OpHEHTHPHI Pe3yJIbTATOB Padoyveil MPOrpaMMbl BOCIIMTAHUS,
(¢popmupyembie B paMKax peaju3anuu padodeil nporpaMmbl o pusuke (YypoBeHb
000)

Pa6ouas nporpamma Bociutanust MBOY Jlonku —Bopusiackoit OOILI
peanu3yercs B TOM YHUCJIE U Yepe3 UCII0JIB30BAHUE BOCIIUTATEIBHOTO OTEHIAIA
YPOKOB.

Ota paboTa OpHeHTHpPOBaHA Ha (POPMUPOBAHHE 1IETIEBBIX OPUEHTHUPOB
pe3yNbTaTOB BOCIUTAHUS HA YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHMsl, KOTOPHIE MOTYT
OBITH CHOPMUPOBAHBI, B TOM YHCIIC HA YPOKaX (PU3UKU:

esieBbIe OPHEHTHPBI

I'paxxnanckoe BocnuTaHue

[ToHumaromuit CONpUYacTHOCTH K MPOILIOMY, HAaCTOsALIeMY U OyayiieMy Hapojaa Poccun,
TBICSYEJIETHEW UCTOPUU POCCUNCKON FOCYAApCTBEHHOCTH HA OCHOBE UCTOPUYECKOTO
IIPOCBEILECHNS], POCCUICKOI0 HALIMOHAJIBHOIO UCTOPUYECKOIO0 CO3ZHAHUS.

Bripaxaromuii HenpusTHe 110001 JUCKPUMHUHALIUY TPaX/1aH, IpOsSBIEHUIN 3KCTpEeMU3Ma,
TeppOpHU3Ma, KOPPYILHUH B OOIECTBE.

IIaTproTHYeckoe BOCIUTAHHE

HpOHBJ’IHIOH.[PIfI YBAXKCHUC K HCTOPUUYCCKOMY U KYJIIbTYPHOMY HACJICAUIO CBOCTO U APYTHUX
HapoJa0B POCCI/II/I, CHUMBOJIaM, ITpa3aAHHUKAM, IaMATHUKAM, TpaJUIIUAM HAPOAOB, IPOKHUBAOIINX B
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POAHOM CTpaHe.

3HaroIMi U yBaXKarOMIUK JOCTXKeHus Hamel Poaunbel — Poccun B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHSX, OOEBHIC MMOABUTH U TPYIOBBIC JOCTHKEHUS, TEPOEB U 3alIUTHUKOB OTE4ecTBa B
MPOIIOM M COBPEMEHHOCTH.

JIyXOBHO-HPaBCTBEHHOE BOCIIHTAHUE

Beipaxaromuii roTOBHOCTb OLIEHUBATh CBOE ITOBE/ICHUE U TIOCTYIIKH, [IOBEIEHUE U OCTYIIKU
JPYTUX Jro/ed C MO3ULMNA TPAAULIMOHHBIX POCCUHCKUX AYXOBHO-HPABCTBEHHBIX IEHHOCTEH U
HOPM € y4ETOM OCO3HAHUS MOCIIEACTBUN IIOCTYIIKOB.

Bolpakaronuii HenpusATHE AHTUTYMaHHBIX U aCOLUANBbHBIX [TIOCTYIIKOB, IIOBE/ICHUS,
IPOTUBOpEYAILUX TPAAULIUOHHBIM B Poccun yXOBHO-HPaBCTBEHHBIM HOPMaM U LIEHHOCTSIM.

Co3Haromuii COOTHOIIEHHE CBOOOIBI M OTBETCTBEHHOCTH JIMYHOCTHU B YCIIOBHSIX
VH/IMBUYAJIbHOTO U OOILECTBEHHOI'O IPOCTPAHCTBA, 3HAUEHUE U IEHHOCTh MEXHAI[MOHAJIBHOTO,
MEXPETUTHO3HOIO CorJIacHsl JItoel, Hapo1oB B Poccuu, ymeromuii o01marbes ¢ JI0bMH pa3HbIX
HapOJI0B, BEPOUCIIOBEAAHUH.

IcTeTUYECKOEe BOCIUTAHHUE

Beoipakaroiuii HOHHMaHUE LIEHHOCTH OT€YECTBEHHOIO U MUPOBOI'O MCKYCCTBA, HAPOJHBIX
TpaZuLU{ U HAPOJIHOTO TBOPUECTBA B UCKYCCTBE.

OpueHTHpOBaHHBIN Ha CAaMOBBIPAXKEHHUE B Pa3HbIX BUaX UCKYCCTBA, B Xy10’KECTBEHHOM
TBOPYECTBE.

du3nyeckoe BOCIUTAHME, (POPMHUPOBAHHUE KYJIbTYPbI 310POBbS H IMOLMOHAIBHOI0
0s1aronosy4us

[ToHnMaromuii IEHHOCTH JKU3HHU, 3A0POBBS 1 0€30MaCHOCTH, 3HAYCHUE JIMYHBIX YCHIINH B
COXpaHEHMH 3]I0pOBbS, 3HAIOLIUI U COOI0JAIONIHI MTpaBuiIa 6€30MacHOCTH, 6€30IaCHOTO
MOBEJICHUS, B TOM YHCIie B MH()OPMAITMOHHOM cpejie.

Boipaxkaroiuii ycTaHOBKY Ha 3J0pOBBIN 00pa3 )KU3HU (310pOBOE MUTAHUE, COOIIIO/IEHUE
TUTMEHUYECKUX TpaBuil, cCOATaHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA, PETYIISPHYIO
(bU3M4eCKyr0 aKTUBHOCTb).

[TposiBnsronMii HEMpUATHE BPEIHBIX MPUBBIYEK (KYpEHUS, YIIOTPeOIEHHs alKoroJs,
HapKOTHKOB, UTPOBOH 1 MHBIX ()OPM 3aBUCUMOCTEH ), HIOHUMaHHUEe UX MOCIEACTBUM, Bpeaa Juis
(U3NIECKOTO U ICHXUIECKOTO 3/I0POBbSL.

YmMeromuii oco3HaBaTh GU3NYECKOE U AMOLIMOHAIBHOE COCTOSIHUE (CBOE U APYTUX JIIOJEH),
CTPEMSIIUICS YIPaBISATh COOCTBEHHBIM AYMOIIMOHAIBHBIM COCTOSTHHEM.

CriocoOHBIH aganTUpOBaThC K MEHSFOIIAMCS COIIHATBHBIM, HH()OPMAIIMOHHBIM W IPUPOIHBIM
YCIIOBUSAM, CTPECCOBBIM CUTYAIIHSM.

TpynoBoe Bocnuranue

YBaxaronuii TpyJ, pe3ynbTaThl CBOEr0 TPy, TPyAa APYTUX JIIOIEH.

[TposiBnsitoLIUit HHTEpPEC K MPAKTUYECKOMY U3YUEHHUIO Npodeccuil u Tpyia pa3IuyHoro poja, B
TOM YHCJI€ HA OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUM.

Co3zHaromuil BaXXHOCTh TPY101100Usl, 00ydeHus: TpyAy, HAKOIJIEHHs HAaBBIKOB TPYI0BOM
JEeSITeIbHOCTH Ha IPOTSHKEHUH KU3HU JJIs1 YCIIENTHON TPpOo(heCCHOHAIBbHONW caMopealln3aliy B
pPOCCUICKOM OOLIECTBE.

VYdacTByIOLIM B pellIeHNH TPAKTUYECKUX TPYAOBBIX /€1, 33/]a4 (B CeMbe,
00111e00pa30BaTEIbHON OpraHnu3alui, CBOEH MECTHOCTH) TEXHOJIOTUYECKON U COLMATbHOM
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HAPaBIEHHOCTH, CIOCOOHBIN HHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEIILHO BBITIOJIHSATh
TaKoro poja AeATeIbHOCTb.

Bripaxkaromnuii TOTOBHOCTh K OCO3HAHHOMY BBIOOPY M IMTOCTPOCHHIO MH/INBUYaTbHOM
TPACKTOPUU 00Pa30BAHUS U )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB,
moTpeOHOCTEH.

IK0JOrn4YecKoe BOCIIUTAHUE

[ToHnmaromuii 3HaueHNe U TI00aIbHBINA XapakTep SKOJIOTHYECKUX MPpodIieM, IyTel uxX
peLIEHNs, 3HaUeHHE 3KOJIOTHUECKON KYJIbTYphI YeJIOBEKa, OOIIECTBA.

Co3zHaromuil CBOI0 OTBETCTBEHHOCTh KaK IpayKJaHUHA U IOTPEOUTENS B YCIOBUSIX
B3aUMOCBSI3H IIPUPOJAHON, TEXHOJIOTUYECKON U COLIMAIIBHOU CPE.

BeIpaxaromuii akTUBHOE HENIPUATHUE IEUCTBUM, IPUHOCALIUX BPEI IIPUPOLE.

OpueHTHPOBAaHHBIN HA IPUMEHEHUE 3HAHUN €CTECTBEHHBIX U COLIMAIBHBIX HAYK Ul PEILICHUS
3aj1a4 B 00JIaCTU OXPaHbl IPUPO/IbI, INIAHUPOBAHUS CBOUX MTOCTYIKOB U OLIEHKH UX BO3MOKHBIX
NOCJIEACTBUM [UIsl OKPYXKAIOLIEH CPENIbl.

VY4acTByrONnMil B NPAaKTUYECKON JEATEIBHOCTH dKOJIOTMYECKON, IPUPOJOOXPAHHOM
HaIIPaBJIECHHOCTH.

HeHHOCTI/I HAYYHOI'O MO3HAHUA

Bripakaromuii mo3HaBaTeIbHbIE HHTEPECH B PA3HBIX MPEAMETHBIX 001acTsAX ¢ y4ETOM
WH/IMBUYaJIbHBIX HHTEPECOB, CIOCOOHOCTEH, JOCTHKECHUIA.

OpHeHTUPOBAHHBIN B I€ATEIHLHOCTH Ha Hay4HbIE 3HAHHS O IPUPOJIE U OOILECTBE,
B3aMMOCBSI35IX YEJIOBEKA C MIPUPOIHOM U COIUAIILHON CPEIOH.

Pa3BuBaromyii HAaBBIKM UCTIOJIB30BAHUS PA3IHMUHBIX CPEIICTB MIO3HAHMSI, HAKOILJICHUSI 3HAHHI O
MUpe (S3bIKOBasl, YNTATENIbCKas KyJIbTypa, e TEIbHOCTh B MHPOPMAIIMOHHOM, ndpoBO
cpene).

JleMOHCTpUpYIONTUI HABBIKK HAOIOIEHN, HAKOTIJIEHUS (DAKTOB, OCMBICIICHUS OTIBITA B
€CTECTBCHHOHAYYHOW W TYMaHUTAPHOM 00JIACTSAX IMO3HAHUS, HCCIIEI0BATEIIHLCKON IS TSIIBHOCTH.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC

Ne i/

Tema ypoka

Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAIOIIEr0 MUPa

1 BBoaubiit unctpyktak. dusrka — Hayka o npupoje. SABIeHus Tpupoibl

2 OuznyecKue sIBICHUS

3 Ou3ndecKue BEIMINHBI U KX U3MEPCHHE

4 HNOT Ne047-22. JlTaboparopras pabota «OnpeeneHue eHbl JeICHUS
U3MEPUTENILHOTO MpUdopar

5 Metoapl HaygHOTO TI03HaHUS. Onrcanne GU3NIECKUX SBICHHH C TIOMOIIBIO
MOZeIIen

6 ®du3KKa U TEXHUKA
Pa3nea 2. IlepBoHayabHble CBeleHHS O CTPOEHHUH BellecTBA
Crtpoenue BemiectBa. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBA
JIBM>KeHUE 4acCTHIl BEIIECTBA

9 HOT Ne047-22. JlaboparopHas pabota «OnpenaeneHue pa3MepoB MabIX TEI»

10 ArperaTHbIE COCTOSTHHSI BEIIECTBA

1 Oco0eHHOCTH arperaTHbIX COCTOSTHUM Boibl. O000IIeHNE IO pa3aeny
«[lepBoHauaNbHBIE CBEACHUS O CTPOCHUH BEILIECTBA»
Paznen 3. [IBu:kenne u B3auMo/ieiicTBue Tej

12 MexaHnueckoe ABIKeHre. PaBHOMEpHOE N HEpaBHOMEPHOE TBM)KEHUE

13 Ckopoctb. EnuHuiel ckopoctu

14 Pacuer nyt 1 BpeMeHM IBU>KEHUS

15 WNuepuus. Macca — Mepa HHEPTHOCTH Tell

16 [TnoTHOCTH BemecTBa. Pacyer macchl 1 00beMa Tela 1Mo ero MIOTHOCTH

17 NOT Ne047-22. JTabopatopHas padbota «OmnpeieneHne mI0THOCTH TBEPAOTO TEIa»

18 Pemenue 3amay mo reme "IimoTHOCTE BerecTBa"

19 Cuna xak XxapakTepucTHKa B3auMoieicTBus Ten. Cuna ynpyroctu. 3akoH ['yka

20 NOT Ne047-22. JlTaboparopras padota «/3y4eHHE 3aBUCHMOCTH PACTSKCHHS
(medopmanium) MPy>KUHBI OT MPUITIOKEHHON CHITBD)

21 SBnenne Tarorenud. Cuma TSKECTH

99 CBs3b MEXly CHIION TsDKecTH U Maccol Tena. Bec tena. Pemenue 3amau o teme
"Cuna tsoxectu"

23 Cuna TspKecTH Ha IpYrux IuaHetax. Gu3ndeckne XapakTepUCTUKH TUIAaHET

24 N3mepenue cui. J{lunamomerp

25 Bec tena. HeBecomocTh
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26

CrnoskeHue IByX CuJl, HallpaBJIEHHBIX IO OAHOM NpsAMOI. PaBHOIEHCTBYIOIIAs CUIT

27 Pemenue 3amau mo reme "PaBHonelicTByromas cui”

28 Cuna tpenus u e€ Bupl. TpeHue B IpUpoJe U TEXHUKE

29 HNOT Ne047-22. JTaboparopHas pabota «3ydeHne 3aBUCUMOCTH CUJIbI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS M XapaKTepa COMPHKACAIOUINXCS TOBEPXHOCTEH»

30 Pemenue 3aad Ha onpeieieHre paBHOACHCTBYIOIIEH CHITBI

31 Pemenue 3anau mo remam: «Bec tenay, «I'padpudeckoe nzodpaxenue cui», «Cuib,
«PaBHOZIEHMCTBYIOIIAS CUI»

39 KonTponbnas pabota no Temam: «MexaHnueckoe IBHKeHUE», «Macca, II0THOCTbY,
«Bec tenay, «I'padpuueckoe nzobpaxenue cmn», «CUIb»
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH U Ia30B

33 JaBnenue. CriocoObl yMEHbBILICHUS M YBEIHMUCHUS JaBIICHUS

34 JlaBneHue ra3a. 3aBUCUMOCTh JIaBJICHUS Ta3a 0T 00bEMa, TeMIEpaTyphl

35 [lepenaya naBiaeHus TBEPABIMU TEJIAMU, )KUJIKOCTSIMU U razaMu. 3akoH [lackamns

36 JlaBiieHue B )KMJIKOCTH U ra3e, BBI3BAHHOE JCHCTBHEM CHJIBI TSHKECTH

37 Pemenue 3amad mo teme «/laBineHue B )KUJIKOCTH U Ta3e. 3akoH Ilackans»

38 CooOmaromuecs cocyabl

39 I'uapaBnmueckuii nmpece

40 Manowmetpsl. [lopiiHeBo# KUAKOCTHBIN HACOC

41 ATtMmocdepa 3eMiu 1 IPUUUHBI €€ CYLECTBOBAHUS

42 Bec Boznyxa. ATMochepHOe 1aBieHue

43 N3mepenne armocdeproro nasnenus. OnbiT Toppudenin

44 3aBUCUMOCTBh aTMOC(EPHOTo JAaBIEHUS OT BBICOTHI HaJl YPOBHEM MOps

45 Bapometp-anepous. AtmocepHoe naBieHNE Ha Pa3IMUYHBIX BBICOTaX

46 Pemenue 3anay mo Teme " AtmocdepHoe gaBnenue"

47 JleiicTBHE KUAKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TeJN0. ApXUMeI0Ba CUila

48 NOT Ne047-22. JTabopatopHas padoTa «Ornpe/ieneHne BbITAIKUBAIOLIEH CUITbI,
JIEWCTBYIOLIEH HA TEJIO, OTPYKEHHOE B )KUIKOCTH)

49 NOT Ne047-22. JTabopatopHas pabota 1o teme «lccnenoBanue 3aBUCUMOCTH Beca
Tesa B BOJE OT 00bEMaA MOTPYKEHHOM B KHUJIKOCTb YaCTH TEIa»

50 [TmaBanue Ten

51 NOT Ne047-22. JTabopatopHas paboTa "BpIsscHEeHHE yCIOBUH TJIaBaHUS TN B
KUIKOCTH"

59 Pemenue 3amgau no remam: «IlnaBanue cynos. Bo3ayxomnnaBanuey, «JlaBienue
TBEPJIBIX TEJI, KHUJIKOCTEH U ra30B»

53 KonTtponsHast pabora o Teme «JlaBiieHre TBEPIBIX TEJ, KUIKOCTEH U Ta30B»
Pa3nea 5. PaGora n MOIIHOCTB. DHeprus

54 Mexanunyeckas padboTta
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55

MormHocTs. EquHUIBI MOIITHOCTH

56 Ypoxk-uccienoBanue "Pacuétr MOIIHOCTH, pa3BUBAEMOM MPU MOIBEME 10 JIeCTHHIIE"

S7 [Ipoctele Mexanu3msl. Peruar. PaBHOBecHe CHil Ha pblyare

58 PBI‘IaFI/IuB TeXHHKE, ObITY U npupoze. Jlaboparopnas padora «lccnenoBanue
YCIIOBUI PaBHOBECHS pPbIYara

59 Pemenue 3anay no Teme «Y clIOBUSI paBHOBECHUS pblyara

60 Koaddunment nonesnoro neiicteust mexanusma. Jlaboparopuast padora «V3mepenue
KII/] HakJIOHHOW MIOCKOCTH»

61 Pemenue 3amau o reme "Pabdota, montHocts, KIT/T"

62 Mexanuueckas sueprusi. Kunernueckasi 1 moTeHIMaIbHAs SHEPT U

63 3aKOH COXpaHEHHsI MEXaHUYECKON YHEPIHU
YPOK-3KCIIEpUMEHT 110 TeMe "DKCIEePUMEHTAIBHOE ONPEACIICHUE U3MEHEHUS

64 KMHETUYECKOM U IIOTEHINAIBbHON SHEPTUU IIPU CKaThIBAHUU TEJIA 110 HAKIIOHHOU
IJI0CKOCTH"

65 KonTponbras padota mo Teme «PaboTta u MOIITHOCTE. DHEPTHUS

66 PaGora ¢ Tekcramu o teme "MexaHudeckoe ABUKeHUE"

67 Pabota ¢ Texcramu o Teme "JlaBneHue TBEPABIX TEI, )KUIKOCTEH 1 ra3oB"”

68 Pabota ¢ Tekctamu o reme "Paborta. MoutHocTh. DHeprus"

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME - 68
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8 KVIACC

Nen/m = Tema ypoka
Pa3gen 1. TensioBbIe IBJICHUS

1 BBoaHbIii nHCTpYKTaX. OCHOBHBIC MOJIOKEHHS MOJIEKYJISIPHO-KHHETUIECKOM TEOPUH
U MX OIBITHBIC TIOATBEPIKICHUS
Macca u pa3mep aTOMOB U MOJICKYIT
Mopnenu TBEPAOro, KHUAKOIO U Ta3000pa3HOr0 COCTOSIHUM BELIECTBA

4 OOBsicHEHHE CBOMCTB TBEPJIOTO, KHUIKOTO M ra3000pa3HOr0 COCTOSHUM BEIIeCTBA HA
OCHOBE ITOJIOKEHHI MOJICKYJISIPHO-KHHETUIECKOM TEOPUH

5 Kpucrammmueckne n amopgHbIe Tena

6 CmauuBanue ¥ KanwuisipHOCTh. [[OBepXHOCTHOE HATSKEHUE

7 TemioBoe paciIupeHue u cxatue

8 Temnepatypa. CBs3b TEeMIIEpaTypbl CO CKOPOCTHIO TEIIOBOTO JBHKEHUS YaCTHUIL

9 Buytpennsist sHeprus. CriocoObl H3MEHEHUS] BHYTPEHHEW YHEPTUU

10 Buapl Teronepenaun

1 [IpakTHyeckoe MCIOIb30BaHHIE TETNIOBBIX CBOMCTB BEIIECTB M MATEPUAIIOB B LIEJISIX
9HEProcOepeIKCHHUSI

12 KomnuecTtBo TetioTel. Y aenabHas TEIIOEMKOCTD

13 YpaBHeHUe TeroBoro 6ananca. TermiooOMeH U TEIIOBOE paBHOBECHE

14 HNOT Ne047-22. JTaboparoprast pabota "VccnenoBanue siBICHUS TEIUIO0OOMEHA TIpH
CMEIINBAHUU XOJIOIHOM U ropsiuel Boab!"

15 Pacuer xonmuuecTBa TEIUIOTHI, HEOOXOAMMOTO [l HArPEBAHUS Tella U BbIIEISIEMOTr0
UM TIPU OXJIKICHUU

16 HNOT Ne047-22. JTaboparopras pabota "OnpenencHue yaeaIbHOU TeTUIOEMKOCTH
BelecTna"

17 DHeprus TOIMBa. Y IeJbHas TEMI0Ta CrOpaHUs

18 [TnaBneHue u oTBepAECBaHNE KPUCTALIMYECKUX Tell. Y IeNIbHAs TEIUI0Ta IIaBJICHUS

19 Ornpenenenne yaeIbHON TEIOTH TIABICHUS JIb/Ia

20 [TapooGpazoBanue u koHaeHcaus. Mcnapenue

21 Kunienne. Y nenpHas TerwioTa napooOpa3oBaHus U KOHICHCAINN. 3aBUCHMOCTb
TEMIIepaTypbl KUIIEHUsI OT aTMOC(EPHOTO JTaBICHHS

99 Brnaxnocts Bo3ayxa. MOT Ne047-22. JIabopatopras pabota "OmnpeneneHue
OTHOCUTEIbHOW BJIAXKHOCTH BO31yXxa"

23 Pemenue 3a1a4 Ha onpeeneHre BIa)KHOCTH BO3yXa

24 [TpunHuMnbl paboThl TEMOBbIX ABurareneil. [laposas Typbuna. JIBurarens
BHYTPEHHETO CTOPaHHS
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25

KIT[ rermoBoro apurarens. TernaoBele BUTaTeNN U 3aIIUTa OKPYKAIOIIEH cpeibl

26 3aKOH COXpaHEeHHMsI U MPEBPAICHHs] SHEPTUHU B TEIUIOBBIX MpoIeccax

97 [TonroroBka k KOHTPOJILHOU paboTe 1o Teme "TensoBkle siBneHus. M3menenne
arperaTHhIX COCTOSIHUH BerecTna"

28 KoHntpoinbhas padota mo teme "TertoBsie siBjeHus1. Mi3MeHeHnEe arperaTHbIX
cocTosiHU BerecTBa"
Pa3zgen 2. diekTpruyeckne 1 MAarHUTHbIE SIBJICHUSA

29 OnexTpuzanus Ten. J{Ba poaa 3IeKTpHUECKUX 3apsi/ioB

30 DnexTpu3anus Tejl UHAYKLIHUEH U IPU COTPUKOCHOBEHUHU

31 B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona

39 Onektpuueckoe nojie. HampspkeHHOCTH aekTpuyeckoro moss. [Ipunimn
CYTNEPHO3UIINH IEKTPUUECKUX MOJIEeH

33 Hocurenu snexTpuyeckux 3apsaoB. JineMeHTapHbIi 3apsan. CTpoeHue aroma

34 [TpOBOAHMKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3apsiia

35 Pemenue 3a1ay Ha MPUMEHEHHE CBOMCTB 2JIEKTPUUECKUX 3apsiI0B

36 DJEKTPUIECKUN TOK, YCIOBUS €T0 CyIIECTBOBaHMS. VICTOYHUKH JIEKTPHUECKOTO
TOKa

37 JleficTBHS STIEKTPUUYECKOTO TOKA

38 JleiicTBUE IEKTPUIECKOTO TOJISl Ha TPOBOIHUKHU U TUDICKTPUKU

39 DNEKTPUUECKH TOK B METaJlIaxX, >KUIKOCTIX U Ta3ax

40 DneKkTpuyeckas ernb U €€ COCTaBHbIC YacTH

41 Cuna toka. MOT Ne047-22. JlaboparopHas paboTa "M3MepeHrne u peryaiupoBaHue
CHUJIBI TOKA"

42 OnexTpuyeckoe HanpspkeHue. BoasTMerp. JlaboparopHas padota "M3mepenue u
pEryJINpOBaHNUE HAIPSDKEHUA"

43 ComnpoTuBIeHNE POBOJHHUKA. Y IETbHOE COPOTUBIICHNE BEIIECTBA
NOT Ne047-22. JTaboparopHas padoTa "3aBUCUMOCTb JIEKTPHUECKOTO

44 COIIPOTHUBIIEHUS POBOJAHUKA OT €T0 JUIMHBI, TUIOIIA/IN TONEPEYHOT0 CEYCHUS U
MaTepuana"

45 3aBUCUMOCTh CHJIBI TOKA OT HanpsbkeHus. 3akoH OMa /1715 yyacTKa 1enu
NOT Ne047-22. JlaboparopHas padota "HccienoBanue 3aBUCIMOCTH CHITBI TOKA,

46 WIYIIETO Yepe3 Pe3nucTop, OT CONPOTHBIICHHUS PE3UCTOPA U HATIPSHKCHUS Ha
pesucrope”

47 [TocnenoBarenbHOE U MapaIEIbHOE COSTUHEHUS IPOBOJHUKOB

48 NOT Ne047-22. Jlaboparopras padota "IIpoBepka npaBmiia CII0KESHUS HATTPSKSHUAN
NIPY TIOCJIEIOBATEIIEHOM COCMHEHUH JIBYX PE3UCTOPOB"

49 NOT Ne047-22. JlTaboparopnas pabota "IIpoBepka mpaBuiia AJisi CUIIBI TOKA TIPH
MapaJyIeIbHOM CO€IUHEHNH PE3UCTOPOB"

50 Pemienue 3a1a4 Ha mpuMeHeHue 3akoHa OMa Ui pa3IuyHOr0 COSTUHEHUS
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IIPOBOJIHUKOB

51 PaboTa 1 MOIITHOCTH JIEKTpUUECKOTo TOKa. 3akoH J[koyis-Jlenma

59 NOT Ne047-22. JlTaboparopras pabota "Onpenencaue paboThl 1 MOITHOCTH
AJIEKTPUUECKOTO TOKa"

53 DneKTprUuecKue ey U MoTpeOuTeNu dJIeKTpruieckoi sHeprun B 0piTy. KopoTkoe
3aMbIKaHUE

54 [ToaroToBka K KOHTPOJIBHOM paboTe 1Mo TeMe "DIEKTPUUESCKUE 3apsbl. 3apsKCHHbBIC
TeJla U UX B3auMoiecTBUs. [10CTOSTHHBIN EeKTpUYECKUA TOK"

55 KonTtponbHast pabora o Teme "DneKTpudecKue 3apsabl. 3apsHKeHHBIE Tela U UX
B3auMozeicTBus. [10CTOSAHHBIN 351€KTPUYECKUNA TOK"

56 [TocTostHHBIE MATHUTHI, UX B3aUMOJICHCTBUE

57 M3yuenue moseit mocTOSTHHBIX MAarHUTOB

58 MaruutHoe nosie. MaruutHoe nose 3eMJId ¥ €ro 3HaueHue s )KMU3HU Ha 3emie

59 OmneiT DpcTena. MarHuTHOE MoJIe NEKTPUIECKOro Toka MarHuTHOE MoJie KaTyIIKU
C TOKOM

60 [Mpumenenwne nekTpomarauToB B Texauke. MOT Ne047-22. JlaboparopHast pabota
"N3yuenue neiCTBUS MATHUTHOTO TIOJIsI HA IPOBOJIHUK C TOKOM"
DNeKTpoABHUraTeslb MOCTOSIHHOTO TOKa. Mcronbp30BaHue 3IeKTpoABUTraTeseii B

61 TEXHUUYECKUX ycTpoiicTBax u Ha TpaHcnopTe. MOT Ne047-22. JIaboparopnas paboTa
"KoHcTpynpoBaHue 1 u3ydeHue padboThl AIeKTpoaBUraTess”

62 Omnbitel Gapanes. 3akoH dnekTpoMaruuTHOW unaykiuu. [Ipasuno Jlena

63 Onextporeneparop. CriocoObl MOIydeHuUs AEKTPUIECKOI SHEPTUH.
DNEKTPOCTAHITNN Ha BO3OOHOBIISIEMBIX HCTOYHHKAX YHEPTUU

64 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe "DNEeKTPUYECKUE U MarHUTHBIE
ABJIECHUS"

65 KonrtponbHas padora no reme "DiaekTpudyeckue 1 MarHUTHbIE IBJIeHUS"

66 Pabora ¢ Texkcramu no Teme "TeruioBsie siBIeHUS "

67 Pabora ¢ Texkcramu no Teme "[1ocTOsIHHBIHN 31eKTprUUecKuii TOK"

68 Pabora ¢ Tekcramu o Teme "MarHuTHBIE SIBICHUS "

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KVIACC

Ne
Tema ypoka

n/n

Paznen 1. Mexanuveckne siBJIeHUSA

1 BBoanblii nHCTpyKTaXX. Mexannueckoe ABuxkeHue. MaTtepuanbHas TOUKa

2 Cucrema orcyeta. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBMKCHUS

3 PaBHOMepHOE NpAMONIMHENHOE IBUKEHUE

4 HepaBuomepHoe npsimosuneiinoe apmxenue. CpeHsisi 1 MTHOBEHHAs! CKOPOCTh

5 [IpsmonnHeliHOe PaBHOYCKOPEHHOE JIBUKEHUE. Y CKOPEHUE

6 CKopocTh MPSIMOJIMHEHHOTO PaBHOYCKOpEHHOTO BMkeHus. [ paduk ckopoctu

7 NOT Neo047-22. Jlaboparopnas pabota "Onpenenenue ycKOpeHus Tena npu
PaBHOYCKOPEHHOM JIBHKEHUU 110 HAKJIOHHOM mtockocTu"

8 CBobonnoe nagenue tex. OnbITel [anumes

9 PaBHOMepHOE ABMXKEHUE IO OKpYXHOCTHU. [lepron u yactora obpamenus. Jluneiinas
U yIJIOBasi CKOPOCTH

10 LleHTpOoCTpeMUTENbHOE YCKOPEHHE

11 IIepBeiit 3akoH HproToHa. BexTop cuiibl

12 Bropoii 3akon HetoTona. PaBHozelicTByromas cuia

13 Tpertnii 3akon Herotona. Cyrnepno3unust Cuit

14 Pemenue 3amau Ha npuMeHeHue 3ak0HOB HbproTOHA

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenue 3anau no reme «Cuiia ynpyroctu»

17 NOT Ne047-22. JTaboparopHas padoTa «Orpenenenne sKeCTKOCTH MPYKHHbBD)

18 Cuna tpenus

19 Pemenue 3amau no reme «Cuiia TpeHUs»

20 NOT Ne047-22. Jlaboparopras padota "Onpenenenne KodphuIueHTa TpeHUs
CKOJIb)KeHus"

21 Pemenue 3anau no teme "3akonsl HetoToHa. Cuna ynpyroctu. Cuna TpeHust"”

22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHue CBOOOIHOTO Ma/IeHus

23 JIBu>KeHHE TeNT BOKPYT TpaBUTAIIMOHHOTO 1IeHTpa (ComHeuHas cuctema). ['anakTuku

24 Pemenne 3amad no teme "Cuila TS)KECTH M 3aKOH BCEMUPHOTO TATOTEHUS "

25 [lepBas kocmuueckasi ckopocTb. HeBecoMocTh U neperpy3ku

26 PaBHOBecne MatepuanbHONW Touku. AOCONMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO
TeJa C 3aKPEIJIEHHON OCBIO BpalleHUs

27 MowmenT cuibl. LleHTp TsokecTn

28 Pemenue 3anau no reme "MomeHT cuibl. LeHTp TskecT"

40



[TonroToBka K KOHTPOJIBHON paboTe 1Mo Teme "MexaHHuYecKoe IBHKEHHE.

29 .
B3aumopeiictBue Ten"

30 KontponbHas padota nmo Teme "Mexannueckoe aBmwkeHue. Bzanmoneiicteue ten"

31 Nmnynse Tena. UMnynbe cuiibl. 3aK0H COXpaHEHUs! UMITYJIbCa. YTIPYTroe U HEeyNnpyroe
B3alMOJIECICTBUE

32 Pemenwue 3ana4 mo Teme "3aKOH COXpaHEHHS UMITyJIbCa"

33 PeakTuBHOE ABM>KEHUE B IPUPOJIE U TEXHUKE

34 Mexanunueckasi paboTa U MOIIHOCTb

35 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U CUJIBI TPEHUS

36 NOT Ne047-22. Jlaboparopras pabota «Onpenenenne paboThl CHIIBI TPEHUS TIPU
PaBHOMEPHOM JIBHXKEHHUH TeJIa 110 TOPU30HTATHHON TTOBEPXHOCTHY

37 Cs3b sHeprun u padoTsl. [loTeHnnanbHas sHeprus

38 Kunernueckas sneprusi. Teopema 0 KUHETHUECKOW YHEPTUU

39 3aKOH COXpaHEeHUsSI SHEPTUU B MEXaHUKE

40 NOT No047-22. Jlaboparopnas pabota «3yueHne 3aKkoHa COXpaHEHHSI SHEPTUN
Pazjen 2. Mexanuveckne KoJie0aHusl U BOJHBI

41 KonebaTenpHOE IBHIKEHHE U €r0 XapaKTEPUCTUKU

42 3aryxaromue konebanus. Beinyx1eHHble KoeOanus. Pezonanc

43 MatemaTuueckuil U Npy>KUHHBIN MasSTHUKH

44 3aBUCHMOCTD TIEpHO/Ia KOJICOAHUH OT KECTKOCTU IIPYKUHBI K MacChl Tpy3a

45 [IpeBpariieHne sHEPrur NPy MEXaHUUECKUX KOEOAHUSIX

46 HNOT Ne047-22. Jlaboparopras padbota «OnpeeneHrne 4acTOThl U Ieproaa
KoJIe0aHUH TIPY>)KUHHOTO MasITHHKAY

47 NOT No047-22. Jlabopatopnas pabota «IIpoBepka HE3aBUCHUMOCTH MEepHOa
KoJie0aHuil Tpy3a, MOJABEIICHHOTO K HUTH, OT MacChl Tpy3a»

48 Mexanuueckue BolHbI. CBOWCTBAa MEXaHUYECKUX BOJH. [IpoI0NIbHEIE U TTOTIEpEYHbIE
BOJIHBI

49 MexaHndeckre BOJIHBI B TBEPAOM Teie. CelcMUYeCKre BOTHBI

50 3Byk. Pacnipoctpanenue u oTpakeHue 3ByKa

o1 VYpok-uccnenosanue "HabntoieHne 3aBUCUMOCTH BBICOTHI 3ByKa OT 4aCcTOTHI"

52 I'poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTHUECKUN PE30HAHC

53 VYpok-koHpepenmus "YinpTpazByk U HHGPa3BYK B MPUPOJIE U TEXHUKE"

54 [ToarotoBka K KOHTPOIBHOM paboTe 1Mo Teme "3aKOHbI cCOXpaHeHH. MexaHU4ecKHe
KoJieOaHus U BOJTHBI"

55 KonTponpHas pabota mo Teme "3akoHBI cOXpaHeHusl. MexaHn4eckue Kojaebanus u
BOJIHBI"
Paspen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI

56 DNEKTPOMarHuTHOE MoJje. DIEKTPOMAarHUTHBIE BOTHBI
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S7

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

Ypok-koupepennus "lllkana 37eKTpOMarHuTHBIX BOJIH. Mcrionbp3oBanue

>8 3JEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSA3H"

59 VYpok-uccnenosanue "M3ydeHue CBONCTB AIEKTPOMATHUTHBIX BOJIH C TTOMOIIBIO
MoOmIBHOTO TenedoHa"

60 Pemenue 3aa4 Ha onpezeNieHHe YaCTOThI U ATTMHBI 3JIEKTPOMAarHUTHOW BOJTHBI
Pa3nen 4. CBeToBbI€ IBJICHUSA

61 DnekTpoMaruuTHas mpupoza ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA

62 Uctounuku cBeta. [IpsiMmonuHeitHoe pacnpocTpaneHue ceera. 3armenusi CoiaHua u
Jlynbl

63 3aKkoH oTpakeHHs cBeTa. 3epkaia. Pemienue 3a1a4 Ha IpUMEHEHNE 3aKOHA
OTpaKCHHS CBETA

64 [Ipenominenue cBeta. 3aKOH MPEIOMIICHHUS CBETA

65 [TonHOE BHYTpEeHHEE OTpakeHUe cBeTa. Mcrnonbp30oBaHue MOJHOTO BHYTPEHHETO
OTpPaXEHUS B ONTHYECKHUX CBETOBOAAX

66 NOT Ne047-22. JTaboparopHas padota "MccnenoBanne 3aBUCIMOCTH yIiia
IIPEIOMJIEHHUSI CBETOBOI'O JIyda OT yIJla IaJIeHUs Ha TpaHulle "Bo3ayx-cTexyio""

67 Ypok-koHpepennus "Mcnonp30BaHue MOTHOTO BHYTPEHHETO OTPAXKEHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"

68 JInnzel. OnTHYecKas cuja JIMH3bI

69 [TocTpoenne n300pakeHMiA B IMH3AX

70 NOT Ne047-22. JTabopatopHas padota "Omnpenenenue pOKyCHOT0 pacCTOSTHUS U
OINITUYECKOH cribl cobuparomnieil TMH3b1"

71 Ypok-koupepenius "OnTuyeckue TUH30BbIE TPHOOPHI"

72 I'ma3 kak ontudeckas cucreMa. 3peHue

73 Ypok-koupepennus "Jlepextsl 3penus. Kak coxpanuts 3penue”

74 Paznoxenue 6enoro ceera B criekTp. OnbiTel HptoToHA. CliojkeHUE CHIEKTPaTbHbBIX
1BeToB. Jlucnepcus csera
NOT Ne047-22. JTabopatopHas padoTa "OMnbITHI 110 pa3IokKeHUIO0 Oeoro cBeTa B

75 CIIEKTp M BOCIIPUATHIO LIBETA MTPEIMETOB MPHU MX HAOIIOIEHUH Yepe3 IIBETOBbIE
¢buabTper"

76 VYpok-nipakTukym "BoiHOBbIE CBOMCTBA CBETA: IUCIIEPCHs, UHTEp(EpEeHIS U
nudpaxus’”
Pa3nea 5. KBantoBble siBJIeHHS

77 OmpiTel Pe3epdopaa u uranerapHas MOJIENb aTOMa

78 [Toctrynater bopa. Moaens atroma bopa

79 Hcnyckanue u morjiomieHne ceera atoMoM. KBauTel. JInHeuaThie CIEKTPhI

80 Ypoxk-nipaktukym "HabimroieHne ClieKTpoB UCITyCKaHUS "

81 PangnoakTUBHOCTE U €€ BUILI
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82

Crpoenune atoMHoro siapa. HyknonHas Monenb

83 PannoaktuBHBIC TpeBparieHus. M30Toms

84 Pemenue 3anay no teme: "PaanoakTuBHbIE NpeBpaleHus"

85 [Tepuona monypacnana

86 VYpoxk-koHpepenuus "PagroakTHBHBIC U3ITyYEHHS B IPUPOJIE, MEIUIIUHE, TEXHUKE"

87 SnepHbie peakiyy. 3aKOHbI COXPAHEHUS 3apSA0BOTO M MAaCCOBOTO YUCE

88 DHeprusi CBA3U aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUU

89 Pemenue 3anau o teme "SaepHsie peakiun"

90 Peakuuu cuntesa u nenenus siaep. Mcrounuku snepruu ConHIa U 3BE3]T

01 Ypok-koupepenmus "Snepuas sHepreTrka. J{eHCTBUS paTiOaKTUBHBIX U3ITYYCHHMA
HAa >)KUBbIE OPTaHU3MBbI"

92 [ToaroroBka Kk KOHTPOJLHOM paboTe 1Mo TeMe "INEKTPOMArHUTHOE TOJIE.
DneKkTpoMarHuTHbIe BOJIHbL. KBaHTOBBIC siBieHUS"

93 KonTposnbHas padota no teme "I1eKTpOMarHUTHOE I0Jie. DIEKTPOMAarHUTHbIE
BOJIHBL. KBaHTOBBIC siBieHUS"
Pa3nea 6. [loBTopuTe1bHO-00001aI0IIM I MOYJIb

94 [ToBTOpenue, o6o6menue. Jlaboparopusie padoTsl o Kypey "B3aumoneiictBue ten"

95 [ToBTrOpenue, o000meHne. Pemenne pacyeTHBIX U Ka4YeCTBEHHBIX 33a4 110 TeMe
"TemnoBsie nporecch”

96 [ToBTOpenue, 06061meHue. PemieHue pacueTHbIX U Ka4eCTBEHHBIX 3a/1a4 110 TeMe
"KIIJI TerioBbIX aBUTaTeiaci”

97 [ToBTOpeHue, 060061eHNe. Penienne pacueTHbIX U KaYeCTBEHHBIX 3a/1a4 110 TEME
"KILJ] anekrpoycTaHOBOK"

98 [ToBTOpenue, 0606menue. Jlaboparopusie padoThI 1o Kypcy "CBeTOBbIC sIBIICHUS"

99 IToBTropenue, o6o0mmenue. Pabora ¢ Tekctamu no TeMe "3aKOoHbI COXPAHEHUS B
MexaHuke"

100 [ToBTOpenue, 0600menue. Pabora ¢ Tekctamu no Teme "Konebanust U BOJTHBI"

101 [ToBTOpenue, o6o6menue. Pabota ¢ Tekctamu no teme "CBeToBbIe sABIeHUA"

102 [ToBTOpenue, 0600meHne. PaboTta ¢ Tekcramu o Teme "KBaHTOBas U sijiepHas

¢uzuka"

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME - 102
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

Conepxanue paboueil mporpaMmbl H3ydeHus Kypca dusrnka OpueHTUPOBAHO
Ha paboty ¢ yueOHukamu «duszuka 7» A. B. [I€primikuna - AKITMOHEPHOE
obmectBo «M3narenscTBO «IIpocBemenney; «®Puszuka 8» A. B. II€ppimkuna -
AxknnonepHoe obmectBo «M3aarensctBo «IIpocBenmienney; «Puszuka 9» A. B.
[Téprrmkuna - AkuuonepHoe oomectBo «M3narensctBo «IIpocBemieHne»
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