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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30oBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duszukar.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYaroUuXxcsi M OpPraHu3alyi0 H3y4eHHUs
bu3MKN Ha JAEATeTbHOCTHOW OcHOBe. B mporpamme mo (u3uke yUHUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOTro mpeamera B peanumzanuu TpedoBanuiik ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET paclpeesieHue yueOHoro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHMS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTEIO B CO3/IaHNU paboue MpOorpaMMBbI 10 y4eOHOMY TIPEIMETY.

®dusuka sABISETCI  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIeXKAT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpaduel, BHOCHUT BKJIQJ] B €CTECTBEHHO-HAy4YHYI0 KapTHHY MUDA,
IpEeNoCTaBsieT HauOoJiee SCHble O0pa3lbl MPUMEHEHHUS HAay4dHOTOo METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH W
MHTEpeca K HayKe Y 00yJaronnxcs.

Wzyuenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENIoyiaracT OBJIAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,;

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenogaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit ®enepanuu, peamu3yronmx
OCHOBHBIE  00111€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



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

IpHOOpEeTEHHE HHTEpeca W CTPEMJICHHS OOyYalomuXcsd K HaydYHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMHpOBaHHE HAy4YHOTO MHPOBO33PEHHs KaK pe3yjbTaTa H3yUeHHUs
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEJACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
po(eCCHOHANIEHOMN JCATEIPHOCTH, CBI3aHHON ¢ (PM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

npuoOpeTeHue 3HaHUM O  JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NPpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (U3UUYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM bu3nUecKux MOJIETICH, TBOPUYECKUX u
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOMAaTh MIPUPOIHBIC SIBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE NMPUEMOB PabOThl ¢ MH(popManuen (HU3NIECKOTO COJEp KAHMS,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCCHOHATIBHON JIeATEILHOCTH, CBA3aHHBIMU
c (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HENEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJENIO).

[Ipensiaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeJIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PAOOT U OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0yJaromuxcs, CIUCKa SKCIIEPUMEHTAIBHBIX 3aJaHHi, MpeajaraéMblx B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

®dusnka — Hayka O mnpupone. SBimeHus npuponabl. PU3NUECKUE SIBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BenuuuHbL. M3MepeHue @usnmueckux BeauuyuH. Puznyeckue
npuoopsl. [lorpentHocts u3mepeHunit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| NO3HaHMs: HAOIIOACHHME, MOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C OMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPbl U NPOUEAYpa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypbl HNpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

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

Pasznea 2. IlepBoHayaibHbIe CBEACHUS 0 CTPOCHUH BELeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pasMmepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrm>kenne uactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YacCTHI[ C
TemnepaTypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumopeiicTBue uactuil
BEILECTBA: IPUTSIKEHUE U OTTAIKUBAHHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHUS.



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

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aromMa METOJAOM psAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHHIO TEIVIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3aumopaeicTBHE TeNl KaKk NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €AUHUIIC
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. Crnoxkenue
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonencTByromas cuil. Cuila TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBeHUs HHEPLUU.
4. HalOnroneHue U3MEHEHUs] CKOPOCTH MIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/JICHCTBUIO TEIL.
6. CrnoxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJNEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa To
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OnbITEI, JTEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHUs (Iedopmariun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

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

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUS ¥ YBETWYCHUS NaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza OT 00bEMa, Temmeparyphl. llepemada maBieHUs
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocrtaTudeckuit
napaaokc. Coobmiaroniuecs: cocysl. ['uapaBnuyeckue MeXaHUu3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpPHOTro J1aBJICHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTh JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya gaBiIeHUs )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBHITCCHEHHOW JKUIKOCTH.

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

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIOLICH  CHUJIbI, JEHUCTBYIOIIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

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

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIECH  CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B XKUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH KUJAKOCTH.

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

A A T o
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Pa3znen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MoOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBmio
paBHOBecus pbluara. [IpumeHeHue mpaBuia pPaBHOBECHS phluara K OJIOKY.



«3onoroe mnpaswio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas dHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS  DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUU B IPYyroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH.

Mopgenu TBEPAOTO, KUJIKOTO M Tra3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, KHUAKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHUW MOJEKYISAPHO--KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeruIonepesaya " COBEpILIEHUE paboThI. Bunsl TEIIONEPEAauH:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyUYEHHUE.

KonuuecTBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TeminooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHUS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer paboTel TeroBbix apurareneit KIIJ[ temmoBoro nBurarterns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS YJHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO TBUYKEHUSI.
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Hab6nronenune nuddysuu.

HabGnronenue siBjeHUil cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnroneHue TemioBoro paciupeHus Teml.

W3MeHeHne naBieHus raza Ipu U3MEHEHHH 0O0bEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBuita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayn.

OxJax/ieHue Tpy COBEPLUICHUH PabOTHI.

HarpeBanue npu coBepuieHH pabOThl BHEITHUMU CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.
OMnbITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MIMPHUIIA.

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

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

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U padboThl BHEUTHUX CHUJL.

HccnenoBanue siBIEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOW M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUIMUECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tea. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSTHUSI MEXKAY TEIIAMH ).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3yieKTpuueckoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BelIeCTBA. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

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

[locTosiHHBIE ~ MarHATHL.  B3auMoAeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1osie 3eMJIM M €T0 3HAYCHHE IS )KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarauTHoe 1MOJ€  DJIEKTPUYECKOro Toka. IIpuMeneHue
AIIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCronb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAaX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKM U TUIIAEKTPUKHU.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JIeiCcTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuitbl TOKa aMIEPMETPOM.
. I3MepeHne 3eKTPUIEeCKOro HalpsHKEHHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUH.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJICHUs MIOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW HUHTYKLIHH.

OneiTel @apases.

3aBUCUMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUSI.

DneKTpOreHepaTop MOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMH TEl WHAYKIMEH U TpHU
COIPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepeHre U peryJiupoBaHUE HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pe3 pPE3UCTOp, OT
COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEHUA U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApAJJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3ydeHre MarHuTHOTO TOJS  TOCTOSIHHBIX ~ MAarHUTOB TPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, J€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJEHUS TOKa B
KATYILKE.

18. MI3yueHune AeMCTBUS MarHUTHOTO TIOJIL HA ITPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

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

9 KIIACC

Pa3nea 8. Mexannueckue siBJCHHUS.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMmonHENHOE ABMKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBMKCHUMU.

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

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

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYTIEpPHO3ULIUU CHJL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTCHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. JBuxenue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmvmyinbca. UMmynbe cHitbl. 3aKOH COXPaHEHHUS
MMIyJIbCa. PEakTUBHOE ABUKEHUE.

Mexannueckass paboTra W MOIIHOCTB. PabGoTa CHII TSKECTH, YIPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHMabHAs PHEPTUS TeJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEPrUs CxKATOW NMpyKUHbI. KuHeTnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO ke Tena
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanre NPpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUM TE.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICUCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUX IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON PHEPTUU TP JABMKEHUU Tela MO ACHCTBUEM
NPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaIbHEUIIEro paBHOMEPHOTO
JBIDKEHUS [IAPUKA VI TETIEHKKH.

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

OrnpeneneHue yCKOpeHHsI Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhPuIeHTa TPEHUS CKOJIBKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOBUKHOTO U TIOJIBUKHOTO 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.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3BykKa M BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CUJIBI TSOKECTU U CHIIBI
YIPYTOCTH.

Hab6nronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHCca.

PacnipocTpanenue npoAoIbHbIX U MTONEPEUYHBIX BOJIH (HA MOJEINN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEpHOJ1a KoiaeOaHui MPy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH TepHoJa KoieOaHUl TIpy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

I L

Paznen 10. D1eKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MoOJie.  JJEKTpOMarHuTHble  BOJIHBL.  CBoOMCTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETA.

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  moxmenp  cBera.  HMcrounuku — cBera.  I[IpsMosmHerHOoe
pactnipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxkenue ceta. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHUs cBera. llonHoe BHyTpeHHee
OTpakxeHHEe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gyueir B smH3e. Onrtuueckas cucrtema ¢oToarnmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceTa.

Hemoncmpauuu.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenune n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon nydei B coOuparoreit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHuun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MpH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIJla OTpPaKeHHUsI CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEpUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCJ'IGI[OBaHI/Ie 3dBHUCUMOCTHU YyIJIa IMPCJIOMJIICHUA CBCTOBOI'O Jiyda OT YyTJid
MnaacHusA Ha I'paHUIC «BO3YX—CTCKIIO».



4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS MU ONTHYECKON CHIIBI COOMparoieit
JIMH3BI.

6. ONBITHI IO PA3JI0KEHNIO OEJI0r0 CBETA B CHEKTP.

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

Pa3znen 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue 1 NMOTJIONIEHNE cBeTa aTOMOM. KBaHTHI. JIMHEW4YaThle CIEKTPHI.

PagnoaktuBHocTh. Anb(a-, 6eta- U raMma-uznyyeHusi. CTpoeHHUE aTOMHOTO
anpa. Hyxionnas wmopens artomHoro snxpa. Msorombsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CHoekTpsl pa3IMYHbIX Ta30B.

3. Cnektp BOAoOpoaa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOnrogeHue CruloNIHbIX U JIMHEWYAThIX CIIEKTPOB U3ITYUEHHUS.

2. HccnenoBanue TpEeKOB: M3MEPEHUE SHEPrUHM YacTULBI IO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENBEHO--00001IAOIIMI MOAYJIb TPEAHA3HAYEH IJIs1 CUCTEMATHU3AuN
U 000OuIeHHs]  MPEAMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakxkKe Ui MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uKe s 00yyaroluxcs,
BBIOPABIIUX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUH TAHHOTO MOIYJIA PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECHeunBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHMS



SBJICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

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

HAa OCHOBE TIOJNyYEHHBIX 3HAHUU pAaclO3HaBaTh W HAYYHO OOBICHATH
(duznueckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHS TECOPETUUECKUX BBIBOJOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAmOOJIe€e BaXKHBIX JOCTH)KEHHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLEHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyyaromierocs OyayT cOpMUpPOBaHBI CIEIYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHMSA:

— MPOSIBIICHHE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3nuecKol HayKu;

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

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX IMpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTHKEHUU (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKHUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTHYECKOro BOCITUTAHUSA

— BOCHPUATUE ICTETUYECKUX KauecTB (U3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKu KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHW, BAXKHEMIIEH COCTABIIIOLIEH
KYJIbTYPBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTHU, MHTEpeca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€30MacHOro o0pa3a »KU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXKHOCTU TNPaBWJI 0OE30IaCHOTO TIOBEJIECHUS Ha
TPaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBbIKa pedieKCUHM, MpPU3HAHUE CBOEr0 IpaBa Ha
OIIMOKY M TAaKOI'o %€ Mpasa y APYyroro 4ejJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHO€ y4YacTHE B PEIICHUM MPAaKTUYECKHX 3a1ad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTUYECKOH W



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

— HUHTEPEC K MPAKTUUECKOMY M3YUEHUIO TTPOQeCcCrid, CBA3aHHBIX C (PU3UKOIA;

7) IKOJOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHWEHTaIlUs Ha MpUMEHEHHE (U3WYECKUX 3HAHWUW JUIS pEIIeHHs 3a71ad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TOCTYNKOB U OILEHKA UX
BO3MOYKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbl;

— OCO3HAHHUE TJI00ANBHOTO XapakTepa HKOJOTHUECKUX MPOOJIeM W MyTed ux
pelieHus;

8) amanTanum K U3MEHSOIIMMCS YCJIOBUAM COLMAJBLHOM U NPHPOIHOM
cpeabl:

— TOTpeOHOCTh BO B3aUMOJCHUCTBUU TMPU BBIMOJHEHUH UCCICAOBAaHUM U
MPOEKTOB (PU3NUYECKOM HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApYyTrux,

— TIOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4YE€pEe3 MPAKTUYECKYIO
JIEATEIILHOCTD;

— MOTPEOHOCTH B (JOPMHUPOBAHUN HOBBIX 3HAHHUH, B TOM YHuCje HOPMYIHPOBATh
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

— OCO3HaHUE AePUIIUTOB COOCTBEHHBIX 3HAHUNM M KOMIIETEHTHOCTEN B 001aCTH
du3uKY;

— IUJJAaHUPOBAHME CBOETO Pa3BUTUS B MPUOOPETCHUU HOBBIX (PU3UUESCKUX
3HAHUM;

— CTpEeMJICHHE aHATM3UPOBATh M BBISBIIATH B3AMMOCBS3U IIPUPOJIBI, 00IIIeCTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

— OILICHKAa CBOMX JEHCTBUM C YYETOM BIIMSIHUS Ha OKPYKAIOLIYI0 Cpeny,
BO3MOKHBIX TJTOOQIBHBIX ITOCICICTBUH.

METAINIPEIJMETHBIE PE3YJIBTATBI

B pe3ynbraTe OCBOEHHsSI TporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOIO

oO1mrero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAJIbHbIC yUeOHBIC JICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue J1eficTBUA:

BBISIBIIAATH U XapaKTEPU30BaATh CYIIECTBEHHBIC TPU3HAKH OOBEKTOB (SIBICHUN);



YCTaHABJIMBATh CYIIECTBEHHBIM NPU3HAK KIACCU(PUKAINKA, OCHOBAHUS IS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIITh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpUBaeMbIX (haKTax,
JTaHHBIX U HAOIIOJCHUSX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHSM;

BBISIBIISITh TIPHYUHHO--CIICIICTBCHHBIC CBS3M IPH HM3YYCHUH (PUIMUSCKIX
SIBJICHHI W TIPOIIECCOB, JIENATh BBIBOJIBI C MCIIOJIB30BAHUEM JCTYKTUBHBIX W
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBS3X
(U3NUECKIX BEITHYWH;

CaMOCTOSITEIIFHO BBIOMPATh CIIOCOO pelIeHus] y4eOHOH (u3nveckoil 3amauu
(cpaBHEHHME  HECKOJBKMX  BapUAHTOB  peIIeHHs, BBIOOp  Hambouee
TIOJIXO/ISAIIETO C YYETOM CAMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBble ucciieioBare/ibCKHe AeiiCTBUSA:

MICITOJIB30BATh BOIPOCHI KaK MCCIIEOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTE IO CaMOCTOSITEJIBHO COCTABICHHOMY IUIAHY OIBIT, HECIIOXKHBIN
(U3MYECKU  OKCIEPUMEHT, HEOOJbIIOE UCCIENOBAHHE  (DU3UUECKOTO
SIBJICHUS,
OLICHMBAaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMALIMIO, MOTYUEHHYIO
B XO/JI€ UCCJIEOBAHMS WJI DKCIIEPUMEHTA;
CaMOCTOSITENILHO (POPMYJIMPOBaTh OOOOILIEHUSI M BBIBOJBI MO pPE3yJIbTaTaMm
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIICJOBAHMS,

MIPOTHO3UPOBATh  BO3MOXKHOE  JajbHEHIIee  pa3BUTHE  (PU3HUUECKHUX

MPOIIECCOB, a TAkKXK€ BBIJBUTATh MPEIIOIOKEHUSI 00 HUX PAa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.
Pabora ¢ nundopmanueii:

e TPUMEHATH PA3JIMYHBIE METOJbl, HHCTPYMEHTHI U 3aIPOChl IPH MOUCKE U
otOope MH(POPMALMHM WIA JIaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
(bu3nYeCKOM 3a7a9H;

e AHAIM3UPOBATh, CUCTEMATU3UPOBATH U MHTEPIPETUPOBATH MH(POPMALUIO
pa3IUYHBIX BUAOB U (POPM MPENCTABICHHUS,

e CaMOCTOSITEJIBHO BBIOMpATh ONTHUMAIbHYIO (OpMy mpeacTaBiIeHUs
uHpOpMalMM W WUIIOCTPUPOBATH pelIaeMble 3aJaud  HECIIOXKHBIMU
CXE€MaMH, IuarpaMMaMu, HHOU rpauKoi 1 UX KOMOMHALIUSAMU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe AeHCTBHSA:

e B XOJI¢ OOCYXJEHUA y4yeOHOro Marepuana, pe3yJbTaToB JIabopaTOPHBIX
paboT U MPOEKTOB 33a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX)TaeMON TEMBI U
BBICKA3bIBaTh HJIEU, HAllEJICHHbIE HA pPELICHUE 33JaYd M MOAJAep KaHHe
OJ1aroKes1IaTeIbHOCTH OOIIEHHUS;

e COINOCTAaBJSATb CBOU CYXKIEHUS C CYXKICHHSIMH JPYTrMX YYaCTHHUKOB
ranora, oOHapyKHBaTh Pa3IUIMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISTH PE3YNIbTAThl BHITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUya bHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
po0JIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJibTara 1o
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI;

OLIEHMBATh KAa4eCTBO CBOET0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOUIUX
JUIs pelieHns (pU3NUeCKUX 3HaHU;

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

CaMOCTOSATENLHO COCTABIATH aJTOPUTM pelIeHHs (PU3MUECKON 3a1auu UK
IUIaHAa MCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI pELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

JIaBaTh aJ€KBAaTHYIO OLIEHKY CUTYAIlMU U IPEAIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITeNIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
bu3MUEeCKOro HMCCIAEOBAHMS WM TPOEKTAa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSAM;

CTaBUThb ce0s HA MECTO JIPYroro 4eloBeKa B XOJE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY APYIoOro;
npU3HaBaTh CBOE MPaBO Ha OIMIMOKY MU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHIA:
e ICTIOJI30BATh MOHATHS: (PU3NYECKUE U XUMUYECKUE SIBJICHUS, HAOJI0ICHUE,
HKCIIEPUMEHT, MOJI€Nb, TUIOTE3a, €IUHUIIBI (U3MUYECKUX BEIUYUH, aTOM,
MOJIEKYJIa,  arperatHbleé COCTOSHUS  BemiecTBa  (TBEPAOE,  JKHMIKOE,
ra3oo0pa3Hoe), MEXaHMUYECKOEe IBWKEHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
OpSIMOJIMHEMHOE), TPAaeKTOpHUs, PaBHOACWUCTBYIOIIas cuia, aedopmarms
(ympyrasi, IiactTudeckas), HeBECOMOCTb, COOOIIAIONTUECS COCY/IbI;
e paznuuaTh sBieHUS (AUQQy3Usi, TEIUIOBOE BUXKEHHUE YaCTUIl BEIIECTBA,
pPaBHOMEpPHOE  JIBJKEHHE,  HEPAaBHOMEpPHOE  JIBH)KEHHE,  HHEpLHs,
B3aHUMOJICMCTBUE TE€JI, PABHOBECUE TBEPABIX TEJI C 3AKPEINIEHHOM OCBHIO
BpallleHUsI, Tepe/iada JaBJICHUS] TBEPABIMU TEJIAMH, JKUJIKOCTIMU U Ta3amu,
aTMOC(pepHOE JlaBliCHUE, IUIAaBaHHWE TeJl, MPEBpaIICHUS MEXaHWYECKON
DHEPrUr) MO OINHUCAHUIO MX XapaKTEepPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;
epacmo3HaBaTh MPOSIBIICHUE  M3YYCHHBIX  (UBUYECKUX  SIBIICHUH B
OKpPYXaIoIleM MHUpE, B TOM YHCIie (PU3NYECKUE SABJICHUS B IPUPOE: IPUMEPHI
JIBW)KCHUSI C PA3JIUYHBIMM CKOPOCTSIMU B KMBOM M HEXKUBOW MPUPOJIE,
JIEUCTBUE CHUJIBI TPEHUS B MPHUPOJE M TEXHHUKE, BIMUSHHE aTMOC(epHOro
JIABJICHUS HA KUBOW OpPraHU3M, IJIaBaHUE PbIO, pplYar B TEJ€ Yes0oBeKa, Mpu
TOM MEpPEeBOAUTh MPAKTHUYECKYIO 3aJady B  y4dyeOHYIO, BBIIEIATH
CYIIIECTBEHHbBIEC CBOMCTBA (TIpU3HAKK) (PU3UUECKUX SBICHUM;
e ONIMCHIBATh M3yYEHHBIE CBOMCTBA TE€Nl U (PU3MUYECKHE SIBJICHUS, UCIIONB3YS
(du3nyeckue BeIMYMHBI (Macca, 00bEM, TIIOTHOCTh BEIIECTBA, BPEMs, MYTh,
CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSXKECTH, BEC TeJla, Cuia
TpeHus, AaBieHHe (TBEPAOro Tesa, KUAKOCTH, ra3a), BbITAJIKMBAIOIIAs CUIIA,
MexaHu4eckas pabora, MOIIHOCTb, IIJIEYO CHJIbI, MOMEHT  CHJIbI,
KOO (PUIIMEHT TI0JIe3HOTO  JCWCTBUST MEXaHW3MOB, KHHETHYECKas U
MOTEHIIUAJIbHAsT ~ DHEpPrusl), TMpPHU ONHCAHWU TMPABWIBHO  TPaKTOBAaTh
(U3UYECKUIT CMBICT UCIOJIb3YEMbIX BEJIUYUH, X 0003HAUCHUS U CIUHUIIBI
GU3MYEeCKUX BEJIWYMH, HaxXOIUTh (POPMYJIbI, CBS3BIBAIONIUE JaHHYIO
GU3MYECKYI0 BEIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
e XapaKTepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBIEHUS U IMPOLECCHI,
UCIIONIb3Yysl TIpaBUiIa CIIOKEHUs cuil (BAOJIb OAHOW mMpsMoM), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbrdyara (OJoka),
«30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOW HHEPTHH,



OpU 3TOM [1aBaTh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

¢ O0BSICHATH (PU3NYECKHUE SBIICHUS, MTPOLIECCHI I CBOMCTBA TEJl, B TOM YHUCIIE U
B KOHTEKCTE CUTYallH NPAKTHKO-OPUEHTHUPOBAHHOIO XapaKTEPA: BBISBIIATH
IPUYUHHO--CJIEICTBEHHBIEC CBS3H, CTPOUTh OOBSICHEHHE U3 1—2 JOrMUecKHUx
IaroB C Omopol Ha 1-2 u3yYeHHBIX CBOMCTBA (PU3UUYECKUX SBICHUM,
duznYeCKuX 3aKOHA UM 3aKOHOMEPHOCTH;

e pemIaTh pacuéTHbIC 3a1auu B 12 1elCTBUSA, UCIOJIB3YS 3aKOHBI U (POPMYJIBL,
CBsI3bIBAIOLIME (DU3MUECKHUE BEJIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBMS 3aJauu
3alMUChIBaTh KpaTKOE YCIOBHUE, MOACTABIATh (PU3MUECKUE BEIUYMHBI B
dbopMynbl M MPOBOAUTH pacy€Thl, HAXOAUTh CIPABOYHBIC JAHHEBIC,
HEOOXOMMBIE JIJIsl PEIICHUS 3a/1a4, OLIEHUBATh PEATUCTUYHOCTh MOJTYUYEHHOM
($u3NYECKOIl BEINYNHBI;

e pacro3HaBaThb MpPOOJIEMBbI, KOTOpPbIE MOXHO PpEUIUTh NpPU MOMOIIU
(U3MYECKUX METOJIOB, B ONMCAHWUU MCCIIEOBAaHUS BBIIEIATH MPOBEPSEMOE
NPEAnosaokKeHue (runoTe3y), pa3indaTh U UHTEPHIPETUPOBATH MOJIYYECHHBIN
pe3ynbTaT, HAaXOJUTh OLIMOKA B XOJE ONBITA, JAENaTh BBIBOABI MO €ro
pe3ynbTaram;

* IPOBOJUTH OTIBITHI 10 HAOIIOJEHUIO (PU3NUECKUX SBJICHUHN W PU3NIECKUX
CBOMCTB Tes: (pOpMYJIUPOBATH MPOBEPSAEMbIC MPEANOIOKEHUS, COOUPAThH
YCTAaHOBKY M3 MPEAJIOKEHHOIO0 OO0OpYAOBaHMS, 3alKMCHIBATh XOJ OMNbITA H
(GopMyIIMpOBaTh BHIBOJIBI;

* BBITIOJIHATH NIPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MaccChl Tela, 00bEMa,
CWJIbI W TEMIIEpaTypbl C HCIOJIb30BAHUEM aHAJOTOBBIX M IU(POBBIX
npuOOpOB, 3alMChIBATh [OKa3aHUs MNpPUOOPOB C YYETOM  3aJlaHHOMN
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

* IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUECKON BEIMYUHBI OT
ApPYrol C HCIOJB30BAHUEM MPSIMBIX HW3MEPEHHM (3aBUCUMOCTH IYTH
PaBHOMEPHO JIBHKYLIETOCs Tejla OT BPEMEHU JBUKEHUS TeJla, CUJIbl TPEHUs
CKOJBKEHHUSI OT Beca Tella, KadecTBa OOpabOTKH TMOBEPXHOCTEW Tel U
HE3aBUCUMOCTH CHUJIbI TPEHMSI OT IUIOIIAAU CONPUKOCHOBEHUS TEJ, CHJIbI
YyIOPYroCTH OT YAJMHEHUS MNPYKUHBI, BBITAIKUBAIOUIEH CUiIbl OT 00BEMa
NOTPYKEHHOM YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH Te€Ja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJlo, YCIOBUU
IJlaBaHusl TeJ, YCJIOBHI paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM Y4€OHOTO HMCCIEI0BaHUs, COOMPATh YCTAHOBKY U BBIMOIHSTH
U3MEpEHHs, CIeAys NpeIJIoKEHHOMY IUIaHy, (UKCHUpPOBATh pPE3yJbTaThI
MOJyYEHHOW 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BUAE MPEIIOKEHHBIX
Ta0HIl U TpaUKOB, AEJIaTh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMS;



IPOBOANTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEILECTBA JKUIKOCTH M TBEPAOrO TE€la, CHJIA TPEHHS CKOJIbKEHHS,
JABJICHUE  BO3AyXa, BbITAJIKMBAIOUIAs  CWJA, JEHCTBYIOIIAas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOAD(PUIIMEHT IMOJE3HOTO JeHUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MNPEIJIOKEHHON WHCTPYKIUU: TIpH
BBIIIOJIHEHUH HW3MEPEHHM COOMpPATh SKCHEPUMEHTAIBHYIO YCTaHOBKY H
BBIYHCIIATH 3HAUEHHE HCKOMOW BEJIMYUHBI,

COOJII0JIaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH MpHU padoTe ¢ 1ab0paTOpHBIM
000pyOBaHUEM;

yKa3bIBaTh MPUHILMIBI JACHUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCYIbI, OapoMeTp,
phIyar, MOJBUKHBIN U HETIOABUKHBIN OJIOK, HAKJIOHHAS! INTOCKOCTH;
XapaKkTepU30BaTh MPUHIMIBI JIEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
NOJIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHA Ipecc,
MaHOMETP, BBICOTOMED, OPIUIHEBOI HACOC, APEOMETP), UCIIOJIb3YSl 3HAHUS
O CBOMCTBaxX (pU3MYECKHUX SBJICHHN M HEOOXOIUMbIE (PU3UYECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH,;

OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHGOpPMAIMI0O O  MpPUMEpax)
MPaKTUYECKOTO HCIOIb30BaHUS (U3MYECKMX 3HAHUUW B IIOBCEJIHEBHOM
XKU3HH I oOecrniedeHnsi 0€30MacHOCTU MpU 00palieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0pPOBbS U COOJIOACHMS
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPYKAIOILIEH CpeEE;

OCYILIECTBISATh OTOOp HCTOYHUKOB uHGpopmauuu B VHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHNXCS
3HAHUM W TOyTEM CpPaBHEHUSI PA3IMYHBIX HCTOYHUKOB BBIACISTH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYUBOM WM MOXKET OBITh
HEJ0CTOBEPHOMU;

UCITIOJIB30BAaTh MPY BBHIMOJHEHUN YUEOHBIX 3aJaHUI HAYYHO--TOMYJISIPHYIO
JUTEPATYpPYy (PU3MUECKOrO0 COJEpKaHMs, CIPaBOYHBIE MaTepHalbl,
pecypchl cetr MHTEpHEeT, BiageTh npuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeobpazoBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMaIK (U3UIECKOTO COAEpKaHUs, B TOM
yycie MyOJIMYHO JieJaTh KpaTKUE COOOUIEHUS O pe3yibTaTax MpPOEKTOB
WK Y4eOHBIX HCCIEIOBaHUN, MpPH H3TOM TPaMOTHO HCIOJIb30BATh
W3YYCHHBIM TOHATUUHBIA ammapaT Kypca (HU3WMKH, COMPOBOXKIATH
BBICTYIJIEHUE NTPE3ECHTALUEN;



IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHHUM paclpeneniTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 33Ja4aMH,
CIEUTh 3a BBINOJHECHUEM IUIAHA JEUCTBHM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TIPYMNIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJIECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiy 00yueHus B 8 kjiacce npeMEeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCS YMCHHUIA:

UCIIOJIB30BaTh MOHATHS: Macca U pa3MeEpPbl MOJIEKYJ, TETUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIe Tena, HACHIIICHHBI M HEHACHIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMmIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JIBUTATElb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE IMOJIE, TPOBOIHUKU
U JUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KaWUISIPHBIC SBICHUS, UCIIAPEHHUE,
KOHJICHCAIlusl, IUIABJICHUE, KpHUCTauIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCTD, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOACHCTBHE MAarHUTOB, JIEWCTBUE
MarHMTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
M0 OINHKCAHWI0 MX XApPAaKTEPHBIX CBOHNCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacmo3HaBaTh NPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIPHBbIC SBJICHUS B TPUPOJE,
KpUCTAUIBI B mpupojae, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
ABJICHUSI B aTMocepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MoarOCOB, PO MAarHUTHOTO MOJSA JJIS KU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, TIPU ATOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKHU) (HU3UUYECKHUX
SIBIICHUI;

ONMKCHIBATh U3yUYCHHBIE CBOMCTBA TeN U (PU3UUECKUE SBICHUS, UCIIOJIB3YS
dbuznyeckre BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOThI, yJIeJIbHAas TeIJIOEMKOCTh BEIIECTBA, VYACIbHAs TEIUIoTa
TUIaBJICHUS, yJelbHAas TeIuioTa NapooOpa3oBaHMs, yJeidbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(M(UIIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOM
MalllUHbl, OTHOCUTEIbHASI BIAXXHOCTh BO3/1yXa, JJICKTPUUYECKHUU 3aps,
cuja TOKa, SJIEKTPUUECKOE HaNpsKEHHEe, COMPOTUBJICHUE MPOBOJIHUKA,



yIeIbHOE  COMNpPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKA), NpPH ONHCAHMH TNPABWIBHO TPAKTOBATH
($u3MYECKU CMBICI KCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS W EIUHHIIBI
bu3MYeCKUX BEIMYMUH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
GbU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYUHAMHU, CTPOUTH TIpapuku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3UUYECKUE SBICHUS U TPOIIECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KHHETHUYECKON TEOpUHU
CTpOEHHUS BEIleCTBa, MPUHLMUII CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsiia, 3akoH OMa JJisl yyacTKa Ienu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS DHEPIrUHM, IIPA OTOM JABATh
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M 3alMCBHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluii IPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTMYeCcKux
1IaroB C ONnopod Ha 1—2 W3y4YEeHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
($u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemiaTe pacy€THbIE 3aJadyd B 2—3 JEHCTBHs, MCIOJbB3Yys 3aKOHBl U
dbopMyIibl, CBA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCIIOBHSI 3a/lauyd 3allMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JaHHBIX JJIs  peLIeHWs 3a7aud, BbIOMpaTh 3aKOHBl U (OPMYIIBI,
HEoOXOoJuMble il €€ pelleHHs, NPOBOAMTH pPAacu€Thl UM CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPELUTh MpPU MOMOIIU
(GU3MYECKUX METOOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOPsJKa
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(bu3MYEeCKUX CBOMCTB Tel (KamWJUISPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMNepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT IBETa U3JIydaromlel (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUSI BOJBI OT TEMIIEPATYPhl KUIAKOCTH U
IoWaan €€ TOBEPXHOCTH, JJIEKTpHU3alUsi Tel M B3aUMOJEHUCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE TOCTOSHHBIX MAarHUTOB,
BU3yaJM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOIO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA DJIEKTPOJBUTATENSl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH



IpOBEpsiEMbIE MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py1I0BaHUs, OMUCHIBATH XO/I OTbITa U (POPMYIUPOBATH BHIBOBI;
BBIIOJIHATh ~ NPSAMBIE  W3MEPEHHUsS]  TEMIEpPAaTypbl, OTHOCHTEIbHON
BJI&JKHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSHKEHHS C UCIOJIb30BAHUEM
aHAJIOTOBBIX NPHUOOPOB U JATYMKOB (DM3MUECKUX BEJIUYWH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
IPOBOJUTH HCCIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUYECKOW BEJIMYMHBI OT
JpPYro C UCHOJIb30BAaHUEM TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOMAAU IONEPEYHOTO
CEUYEHUS U YEIBHOTO COMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATEIBHOIO MW  MApPAUIEIBbHOTO  COEAMHEHUHN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINOJHATh WU3MEPEHUs, CJlenysl MPEeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHONW 3aBHCUMOCTA B BHUAE TaOIUI] U TpaduKOB,
JieaTh BBIBOJIBI 10 PE3YJIbTATaM UCCIIEOBAHUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHHKA, padora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBAaTh W3MEPEHHs, COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEINIOKEHHON MHCTPYKIUU, U
BBIYHCIIATh 3HAUEHUE BEJIMYHHBI;

cO0JII01aTh MpaBUJIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBl JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHUSI JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJIBTMETP, CUETUMK HIIEKTPUYECKOW HHEPIUH, DJIEKTPOOCBETUTEIIBHBIE
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKUX SIBIEHUNW U HEOOXOJIHUMBbIE
(bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUUYECKUE YCTPOWCTBA M H3MEPHUTEIIBHBIE
npuOopbl MO CXeMaM M CXEMAaTU4YHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JEKTPUUYECKUX
Lemnen ¢ MocaeA0BaTeIbHBIM U MapajuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
paziunyasi ycJaoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIeTIeH;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpUMEpax)
MPaKTUYECKOIO HCIMOJIb30BaHMS (U3MUYECKUX 3HAHUM B TOBCEIHEBHOMN



XKU3HU 1)1 oOecriedeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3[I0pPOBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO TOBEJCHHS B OKPY>KaloIeH Cpefie;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIONIIMXCS 3HAHUW UM MYyTEM CpaBHEHUS
JIOTIONIHUTENBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
UCIIOJIb30BaTh NPHU BHINIOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--IIOMYJISIPHYIO
JUTEepaTypy (pU3MUECKOro coAepikaHMs, CIPABOYHbIE MaTE€pHaIbI,
pecypcesl cetu MHTEpHET, BilageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHMUS,
00o0mias uMHGpOPMALKMIO M3 HECKOJIbKUX HCTOYHUKOB (DU3HMUECKOTO
COJEpKaHus, B TOM 4YHCi€ MyOJMYHO MPEACTABIATH pPE3YIbTaThl
MPOEKTHOM WJIM WCCIIEeOBATENbCKON NEATEIBHOCTH, MPH STOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (u3ukw,
COIPOBOXAATh BHICTYIUUICHHE MTPE3CHTAIINEIH;

IpU BBIOJHEHUH YYEOHBIX MPOEKTOB W HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpeAesiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33J]a4aMHM, CJICTUThH 32 BBHIMOJTHEHUEM IUTaHA ACHCTBUMA U
KOPpPEKTUPOBAaTh €ro, aJEeKBATHO OIICHMBATh COOCTBEHHBIN BKJIAaa B
JeSITEJIbHOCTD TPYIIIBL, BEICTPAaUBaTh KOMMYHHUKAaTUBHOE B3aUMO/ICHCTBUE,
IPOSIBIISISE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHus B 9 kijiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOTo ABMXXKEHHUS, edopmanus
(ynpyrasi, mjgacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, HH(QPa3ByK M YIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTb,
CHEKTpPbI MUCIyCKaHUs U MOIJIONIEHus, alb(da-, OeTa- 1 raMmMa-u3Iy4eHUs,
W30TOIIBI, SIIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (pPaBHOMEpPHOE U HEPaBHOMEPHOE MPSMOJIMHEIHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOTHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBM)XEHHE, OTPAXKEHUE



3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKEHHE OEJIOT0O CBETa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsA PAJUOAKTUBHOCTh, BO3HUKHOBEHUE JIMHEWYATOrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYeCKHe SIBICHUS B MPUPOJE:
MIPUJIUBBI U OTJIMBBI, IBHKEHUE MIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBW)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBJICHUS B MPHUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIM
pPaZAMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOAaKTHBHOE H3Iy4YCHHE
NPUPOAHBIX MHUHEPANIOB, JIEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (Mpu3HAKU) (HU3UUECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(¢u3nuecKkue BeIWYUHBI (CpeIHsAs W MIHOBEHHAas CKOPOCTh Teja Ipu
HEPaBHOMEPHOM JIBMOKCHHH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HWMIIYJIbC CHIIBL,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAs MEXaHW4YecKas >SHeprus,
NEepUOJ U YacToTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUSI CPENIbl), IPU OMHCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYMH,
0003HAaYeHUs1T M €IUHULBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIbI,
CBSA3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEIMYMHY C JAPYTHUMH BEIUYHHAMM,
CTPOUTDH rpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYNEPHO3ULIMK CHJI, MPUHIUII OTHOCHUTENbHOCTH ['anmuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEI
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alIUCHIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalllil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATDH
IPUYUHHO--CIIEICTBEHHbIE  CBA3M, CTPOUTh OOBACHEHHE U3 23
JOTMYECKHX ILIAroB C ONOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajadd  (omMparolmuecs Ha cucteMy u3 23
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 33Jaud 3alHUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WM M30BITOYHBIE JTAaHHBIE, BBIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIJISl PELIEHMS], IPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TOJYYEHHOTO 3HAueHus (u3mueckon
BEJIMYMHBI,

pacrno3HaBaThb MpPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
(GuU3NYECKUX METO/IOB, MCIIONb3Yysl ONMUCAHHME HCCIEIOBAHUS, BbBLICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUH U OTIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUSI HHEPrHH, 3aBUCHUMOCTh TEpHUOAa KoJeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPAHEHUE CBETA,
pasnokeHne OeNoro cCBeTa B CHEKTP, U3yUEHHE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 HM30bITOYHOro Habopa
o0OpyllOBaHUS, ONHUCBHIBaTh XOJ ONbITA W €r0  pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOJIBI;

POBOJNTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUe Uu3MepsaeMOl BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENBHOTO MPUOOpa);

OPOBOANUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKHX BEIUYMH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTH MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0O€3 HadalbHOW CKOpPOCTH, TMEpHOja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus W yria MpeloMJIeHHs OT yria
NajieHus): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJNbTaThl TOJYyYEHHOW 3aBUCHMOCTH



bU3MYeCKuX BETWYMH B BHUAEC TaONHIl U TPAPUKOB, J1eJIaTh BBHIBOIBI IO
pe3yabTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPEHHUS (U3MYECKUX BEIWYUH (CPEIHSSA
CKOpPOCTh M YCKOpPEHHE Tella TIpH PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOTO TaJeHHUs, KECTKOCTh TPYKUHBI, KOIPPUITUCHT
TPEHUsI CKOJBKEHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWH MaTeMaTUYecKoro W TMPYKHUHHOTO MAasiTHHKOB,
ONTHYECKass CWJia COOMparomell JMH3BI, paJHOaKTUBHBIN  (oH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJHATh U3MEPEHHS, CIEIys TPEII0KEHHON MHCTPYKIIMH, BBIYUCIATH
3HaYCHHUE BEJIMYUHBI U aHAJIM3UPOBATH MOTYUYECHHBIE PE3YNIbTaThl C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUIT;

COOJII01aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abOpaTOPHBIM
o0opy10BaHUEM;

pa3nuyuaTh OCHOBHBIC TIPU3HAKK M3YYCHHBIX (PU3UUECKUX MOJICICH:
MaTepuaigbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUTAHETApHAas MOJENb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX omHucaHus (B TOM YHUCIE:
CIHUIOMETP, MATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MEepHucKor, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3MYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH,

HCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH W3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUYECKUX MPOIIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYECKHUE CXEMBbI JIJIs
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie M COOMpAaroLIeH JINH3E;
NPUBOAUTh  MpUMEpPhl  (HAXOAuUTh  WHGOpPMAIIMIO O  MpUMepax)
MPAKTHYECKOTO HWCIMOJB30BaHUs (DU3MUECKUX 3HAHWNA B TOBCEIHEBHOU
KU3HH JIJIs1 oOecrieueHnsi 6€30MacHOCTU MPpU 0OpaIeHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH cpeie;

OCYIIECTBIISITh TOMCK HMHPOpPMAIMK  (PU3NYECKOTO COJCpKAHUSI B
HuTepHeTe, caMocTOSTENHHO (HOPMYIUPYS MOUCKOBBIN 3apOC, HAXOAHUTH
NyTH OMpPEJeNIeHUs] JOCTOBEPHOCTH MOJIYY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUKN U TOTIOTHUTEIHHBIX UCTOUYHUKOB,



MCIIOJIb30BAaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
auTepaTypy  (pU3MUEecKOoro coiepXaHHs, CIpPaBOYHbIE MaTepHAaIbI,
pecypchl ceti MHTEpHET, BlageTs NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHusi HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO COACpKAHMUS,
yOJIMYHO MPEICTABIATh PE3yIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEATENIBHOCTH, MpU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
HNOHATUMHBIN amnmapar HM3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIIpE3eHTalMel ¢ Y4éToM O0COOEHHOCTEH ayJIuTOpHUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne HanmeHnoBaHue pa3ae/ioB U TeM KoanuectBo yacos DJIeKTPOHHbIE
n/m nporpamMmsbl Bcero Kontposabubie Ilpaktuueckne (UMQpoBbIe)
pPadoThI PadoThI o0pa3oBaTe/bHbIE
pecypchl
Pa3pnen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOIIEr0 MUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubnnorexa [JOK
https://m.edsoo.ru/7f416194
1.2 DOU3NYECKUE BEITUYHNHBI 2 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHay4HbIN METO/ MO3HAHUS 2 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
2.1 CrpoeHue BeniecTBa 1 bubnuoreka [IOK
https://m.edsoo.ru/7f416194
2.2 JIBr>KeHUe U B3aUMOJICMCTBUE YaCTHI] 2 1 bubmuoreka [JOK
BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bubnnoreka [JOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
3.1 MexaHndeckoe JBHKEHUE 3 bubnmoreka [JOK
https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IIOTHOCTh 4 1 bubnmoreka [JOK

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




bu6mmoreka [IOK

3.3 Cuia. B 14 2
. B et https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnnoreka [HOK
) TEJIaMU, ) KUIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlapitetine KIAKOCTA > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATmocheproe HaBIeHIe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHeprus
5.1 Pabota u MomHOCTh 3 1 bubmuorexa [JOK
https://m.edsoo.ru/7f416194
5.2 [IpocTeie MexaHU3MBI 5 1 bubnnoreka [JOK
https://m.edsoo.ru/7f416194
5.3 Mexanuyeckasi 3HEPTUS 4 1 bubnmoreka [JOK
https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

Ne ni/m HanmenoBaHue pa3jiesioB U TeM KoanuecTBo yacos DIeKTPOHHBIE
NporpamMmMsbl Bcero Konrposnbubie Ilpakrnueckne  (uuppoBbie)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrtpoeHue u cBOWCTBA BELIECTBA 7 bubnnorexa [HOK
https://m.edsoo.ru/7f4181ce
1.2 TenuioBbIe MpoLIECCHI 71 1 5 bubnnorexa [HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
2.1 DneKkTpuuecKue 3apsaabl. 3apsHDKeHHbIE Tela 7 | bubnnoreka [JOK
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
2.2 ITocTOSIHHBIN ANEKTPUUECKUN TOK 20 1 7 bubnuoteka [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBIICHUS 6 1 15 bubnuotexa [JOK
' https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHasE UHYKITUS 4 bubnuorexa [JOK
https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KUIIACC

Ne i/l HanmenoBaHue pa3jiesioB U TeM KoaudecTBo 4acoB DJIeKTPOHHbIE
nporpamMmsl Bcero Kontpoabusie IIpakTnuyeckue (undposbie)
PadoThI pPadoThI o0pa3oBaTe/ibHbIE
pecypcbl
Pa3zgen 1. Mexann4deckue siBJICHHUSA
1.1 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
OIMCaHUs https://m.edsoo.ru/7f41a4a6
1.2 BsaumonelicTBue Ten 20 1 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHUS 10 3 bubnnoreka [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pasznen 2. Mexann4yeckne KoJ1e0aHUA U BOJIHBI
2.1 Mexaaudeckue KojaeOaHust 7 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
22 MexaHnueckre BOJIHBI. 3BYK 3 | 3 bubnnorexka [JOK
https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 ) bubnuorexa [JOK
’ JJIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
4.1 3aKOoHBI pacCpOCTPAaHEHHUS CBETA 6 ) bubnmoreka [JOK

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




4.2 JIuH3bl U onTHYecKUe TPUOOPHI 6 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenue 6enoro cBera B CIIEKTP 3 ) bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5. KBanToBbI€E SIBJIeHUSA
bu6mmoreka [IOK
1 n 4 1
5 CITYCKaHHUE U TIOTJIOIICHHE CBETa aTOMOM hitps/m.cdsoo.ru/741ada6
bu6mmoreka [IOK
32 Crpociie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I I https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
6.1 [ToBTOpeHue U 006001IeHUE COAePKAHUS 9 ’ bubnuotexa [JOK
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 27







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®du3uka — Hayka o npupone. ABneHus
IIPUPOJIBI

Bcero

KoauuecTBO 4acoB

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

dusznueckue sBICHUS

du3nyeckre BETUYUHBI U UX
HU3MCPCHHUC

Vpok-uccnenosanue "M3mepenue
TEeMIIepaTypbl IIPHU MTOMOIIH
JKUJKOCTHOTO TEPMOMETpA U AaTUHKa
TeMneparypol"

Metoabl Hay4HOTO MMO3HAHMUSL.
Onucanne PU3NUECKHUX SBICHUM C
MIOMOILBIO MOJEIIEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
TUIOTE3bl: JAIHOCTD MOJIETA IIApHKa,
MYIEHHOTO TOPU30HTAJIBHO, TEM
OoJbIie, yeM OoJIbIIe BhICOTA ITycKa"
Ctpoenue BemecTBa. OMbITHI,
JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE
BEIIeCTBA

JIBr>KeHre 4acTuIl BEIECTBa

VYpok-uccnenoBanue «OMnbITH IO
HAOJIOIEHUIO TETIOBOTO PACIIIUPEHIS
ra3oB»

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e




10 ArperatHbie COCTOSIHUSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSHUMN bubmmoreka [JOK
11 Bo1bI. O00O0IIEHHE 110 pa3ieny https://m.edsoo.ru/ff0a0378
«IlepBoHauanbHBIEC CBEACHHUS O
CTPOCHUHU BEIIECTBAY
MexaHudeckoe JBUKEHHUE. bubmuorexa [JOK
12 PaBHOMEPHOE U HEPABHOMEPHOE https://m.edsoo.ru/ff0a05¢c6
JIBI>KEHUE
13 Cxkopoctb. Enununel ckopoctu bubnuoreka [IOK
https://m.edsoo.ru/ff0a079c¢
14 Pacuer nmytu ¥ BpeMeHU IBUKECHUSA bubnuoreka [IOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuus. Macca — Mepa HHEPTHOCTH bubnuorexa [JOK
TEA https://m.edsoo.ru/ff0a0c10
[LnotHOCTH BemecTBa. Pacuetr macchl u bu6mmoreka [IOK
16
o0beMa Tena 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa$'1. pabota «Onpenenenue
MJIOTHOCTH TBEPOTO TEJay»
18 Pemenne 3agau mo teme "I1oTHOCTH bubmuorexa [JOK
BemecTna” https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMozeicTBus Ten. Cuila ypyrocTy.
3akoH ['yka
JlaGopaTtopHnast pabora «3yuenue
20 3aBUCUMOCTH PACTSKEHUS
(tedopmaniun) Npy>KUHBI OT
MPUJIOKEHHON CUIIBI»
21 SBnenne Tarorenns. Cuia TSHKECTH
2 CBsi3b MEX1y CHIJION TSKECTH U bubnnorexka [HOK

maccoii Tena. Bec tena. Pemenne

https://m.edsoo.ru/ff0al778




3agay o treMme "Cuna Ttsokectu"”

73 Cuiia TSKeCTH Ha ApYIruX IJIaHeTax. bubmmoreka [JOK
Du3nyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
4 Hsmepenue cuit. lunamomerp bubnunoreka [HOK
https://m.edsoo.ru/ff0al8cc
75 Bec tena. HeBecomocTb bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778
CrnosxeHue ByX CUJI, HallpaBJIEHHbIX bubnuoreka [IOK
26 10 OJIHO#M TpsiMoii. PaBHOIEHCTBYIOIIASN https://m.edsoo.ru/ff0ala70
cui
27 Pewenne 3anad o reme
"PaBHonelicTByromas cui"
Cuia TpeHus u e€ Buapl. TpeHue B bubnuorexa [JOK
28
HPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9¢c
JlaGopatopHas pabora «3yueHue bubnnorexka [JOK
3aBUCUMOCTH CUJIbI TPEHUS https://m.edsoo.ru/ff0alcc8
29 CKOJIbXKEHUS OT CHJIbI JABJICHUS U
XapaxkTepa COMPUKACAOIINXCSI
ITIOBEPXHOCTEMN
30 PemeHI/IeV 3a7a' Ha OMpe/ieNeHue
PaBHOJIEHCTBYIOMIEH CUITBI
Pemenne 3amag mo Temam: «Bec Tenay, bubmuorexa [JOK
31 «['padmueckoe n3obpaxxeHue cuim, https://m.edsoo.ru/ff0alde0
«Cuiibl», «PaBHOZICMCTBYIOIIAS CHIT»
KonTponbhas pabota no temam:
«Mexannueckoe JBUKEHUE», «Macca,
32 IJIOTHOCTBY, «Bec Tenay,
«I'padrueckoe n300pakeHue CUI»,
«Cuib»
3 Hasnenune. CriocoObl yMEHBIIEHUS U bu6mmoreka [IOK

YBCIUMUYCHUA NABJICHUA

https://m.edsoo.ru/ff0a20a6




JlaBrenue ra3za. 3aBUCUMOCTD JIaBJICHUS

bu6mmoreka [IOK

34 rasza oT o0béma, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHus: TBEPABIMU 5 Bu6miorexa [OK
TeJaMU, )KHJIKOCTSIMU U Ta3aMu. 3aKOH https://m.edsoo.ru/f0a25b0
[Tackains
36 JlaBiieHUE B )KUJIKOCTH U rase, bubnnoreka [HOK
BBI3BAHHOE JIEHCTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3anay o teme «JlapneHue B bu6mmoreka [IOK
JKUJKOCTH U Taze. 3akoH [Tackamsi» https://m.edsoo.ru/ff0a2826
33 CooOmraronuecs cocysl bubnuorexa [JOK
https://m.edsoo.ru/ff0a2970
39 I'mapaBanyeckuit mpecc bubnuorexa [JOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBon
SKUJKOCTHBIM HAcoC
A1 ATtMocdepa 3emMiu 1 IPUUYMHBI €€ bubnuoreka [IOK
CYILIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATMochepHOe 1aBieHue bubnnorexka [JOK
https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMmoc(hepHOro aBjieHuUs. bubnnoreka [JOK
Omnert Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(EPHOTO J1aBICHUS bubnnorexka [JOK
44
OT BBICOTBI HaJl YPOBHEM MODA https://m.edsoo.ru/ff0a2fc4
bapomerp-anepous. AtmocgepHoe bubmuorexa [IOK
45
JIaBJICHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agay mo reme "
46 "
ATMocdepHOe TaBICHHE
JleicTBUE )KUAKOCTH U Ta3a Ha bubmunorexa [JOK
47 HOrPY>KEHHOE B HUX TEJI0. ApXHUMEN0Ba https://m.edsoo.ru/ff0a3276

cuJia




48 JlaboparopHas pabota «Onpenenenue bubmuorexa [JOK
BBITAJIKUBAIOIIEH CUJIbI, ICHCTBYIOIICH 1 https://m.edsoo.ru/ff0a33fc
Ha TeJIO, MOTPY>KEHHOE B KUJKOCTbH)»

49 JlaboparopHast paboTa 1o Teme bubmuorexa [JOK
«MccnenoBanne 3aBUCHMOCTH Beca 1 https://m.edsoo.ru/ff0a3514
TeJa B BOJE OT 00BbEMaA MOTPYKEHHOH B
KUJKOCTb YacCTH Tela»

50 [LraBanue Ten bu6mmoreka [IOK

https://m.edsoo.ru/ff0a3a96

51 JlaGopaTopHnas pabora
"KoHcTpynpoBaHue apeomeTpa uiu 1
KOHCTPYHPOBAHUE JIOJKH U
omnpeneneHue e€ rpy30noabEMHOCTH"

52 Pemienue 3anau o remam: «lInapanue bubmuorexa [JOK
cynoB. Bo3nyxonnasanuey, «/laBienue https://m.edsoo.ru/ff0a3654
TBEPJBIX T, )KUJIKOCTEH U Ta30B»

53 KonTpomabnas pabora no teme
«/laBrieHne TBEpIBIX TEN, )KUJIKOCTEN U
ra3oB»

54 Mexanuueckas pabota bubnuoreka [IOK

https://m.edsoo.ru/ff0a3{82

55 bubmuorexa [JOK
MomHOCTE. EAMHANE MOIHOCTA https://m.edsoo.ru/ff0a3f82

56 VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOI MpH MOAbEME 1
o jectHuie"

57 IIpocTeie MexaHu3Mbl. Ppryar.

PaBHOBecue cun Ha peluare

58 Prryaru B TexHuke, OBITY U IPUPO/IE. bubmuorexa [JOK

JlaGopaTtopHnas pabora «McciaenoBanue 0.5 https://m.edsoo.ru/ff0a478e

YCJIOBUW paBHOBECHSI pblUara




59

Pemenue 3amau o temMe «Y CJIOBUSA
pPaBHOBECHUS pbIUara

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

61

62

63

64

Koaddumuent nonesHoro nercTBus
Mexanu3ma. Jlaboparopuas pabota
«3mepenue KII/ HakinoHHOM
TIOCKOCTHY

Pemenue 3agau no teme "Pabora,
MortHocTh, KIT/"

MexaHnyeckas SHEeprusi.
Kunerndeckas v NoTeHIMAIbHAS
JHEPIHUs

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

YPpOK-3KCIIEPUMEHT IO TEME
"DKCIIEpUMEHTAIIBHOE OIIPEIEIICHNAE
M3MEHEHHUS KUHETUYECKON U
NOTEHLNAIBHON PHEPTUH ITPH
CKaThIBaHHUHM TeJIa MO0 HAKIIOHHON
MJI0CKOCTH"

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4c48

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

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

65

66

67

68

KonrponsHas pabora no reme «Pabota
Y MOIIHOCTb. DHEPTUs»

PesepBHslIit ypok. Pabora ¢ Tekctamu
o TeMe "Mexanmueckoe aBHKeHHE"

Peseprubriit ypok. PabGota ¢ Tekctamu
1o teMe "JlaBineHue TBEPABIX TE,
JKUJKOCTEN U ra3oB"

Peseprubrit ypok. PabGora ¢ Tekctamu

o TeMe "PabGora. MOIIHOCTS.
Oneprus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0adffe

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12




8 KUIACC

Ne Tema ypoka KosnyecTBo yacos Hara DJIeKTPOHHbIE
n/n Bcero KonTpoabubie IlpakTuueckue  HM3y1CHUHA uugpospie
pPadoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO- bubnuorexa [JOK
1 KMHETUYECKON TEOPUU U UX ONBITHBIC 1 https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEPAOro, JKUAKOTO U | bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPAOTO,
4 AKHJIKOTO M ra3000pa3HOro COCTOSHUM 1
BEII[ECTBA Ha OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH
5 Kpucrannuueckue u amopgHbIe Tena 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0a5800
6 CMaunBaHue ¥ KanWIISIPHOCTD. 1 bubnnoreka [JOK
[ToBepXHOCTHOE HaTsKEHNE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaThe | bubmuoreka [IOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs13b TEeMIEpaTypsl CO
8 CKOPOCTBIO TEIJIOBOT'O IBUKECHUS 1
YaCTHII
9 Buyrpennss sueprusi. Crioco0bl | bubmuoreka [IOK
U3MEHEHUS BHYTPEHHEW DHEPruu https://m.edsoo.ru/ff0a5c60
10 Buael Teronepenaun 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0a6412
11 Vpok-koupepennus "[Ipakruueckoe 1 1 butGmoreka [IOK




HUCIIOJIB30BAaHUE TEIUIOBLIX CBOMCTB
BEILIECTB U MAaTEPUAJIOB B LIEIAX

https://m.edsoo.ru/ff0a65c0

sHeprocoepexeHus"

12 KonuuectBo Temnorel. Y aeabHas bu6mmoreka [IOK
TEIJI0EMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIJIOBOTO OaaHca. bubmuorexa [JOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "Hccrnenoanue bubnuorexa [JOK

14 SIBJICHHSI TETNIOOOMEHA NP https://m.edsoo.ru/ff0a6a98
CMEUIMBAHUU XOJIOJHOM U ropsuen
BOJIBI"
Pacuer konnuecTBa TEIIOTHI,

15 HEOOXOUMOTO JJIsl HArPEBAaHUSA TeNa U
BBIJICJIIEMOT0 UM MPU OXJIAXKICHUU

16 JlaGopatopHas pabota "OnpezneneHue bubnnorexka [JOK
yIEIbHON TEMJI0OEMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBA. Y IeJbHas TEII0Ta bubnmnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBnenue n oTBEpAEBaHUE bubnuoreka [IOK

18 KPUCTAIITMYECKUX TeNl. Y IeIbHas https:/m.edsoo.ru/ff0a71d2
TEIJIOTA TUIABJICHUS

19 JlaGopatopHas pabota "Onpeznenenue bubmuorexa [IOK
YAECIBHOM TEIJIOTHI TUIaBIEHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanre U KOHIEHCAITHS. bubnmoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kumnenue. Y aenpHas Temiora bubmuorexa [JOK

21 napooOpa3oBaHUs U KOHJCHCAIUH. https://m.edsoo.ru/ff0a786¢
3aBUCHMOCTH TEMIIEPATyPhl KATICHUSI
0T aTMOC(epHOTO TaBICHUS

29 Brnaxxnocts Bo3ayxa. JlabopaTopHas bubnnorexka [HOK

pabora "OnpeneneHrne OTHOCUTEIbHON

https://m.edsoo.ru/ff0a7628




23

BIIQYKHOCTH BO3ayxa"

Pemenue 3agau Ha onpeneneHue
BJIQYKHOCTH BO3/yXa

24

[MpuHIUIBL paOOTHI TEIIIOBBIX
neurareneif. [lapoBas TypOuHa.
JlBuraresib BHYTPEHHET'O CTOPaHHsI

25

KIIJI rennoBoro auraress. TemnaoBeie
JIBUTATENIH U 3aIUATA OKPYKAOIIEH
cpebl

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

27

3aKoH COXpPAaHCHHA U ITPCBPAIICHUA
SHCPTIHU B TCIJIOBBIX ITPpOLCCCax

[ToaroToBKa K KOHTPOJIBHOM paboOTE MO
teme "TemnoBeie gBieHus. Ml3menenne
arperaTHbIX COCTOSIHMI BemiecTna'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota mo Teme
"TerutoBble ABIcHUA. I3MeHeHNE
arperaTHbIX COCTOSIHMI BemiecTa'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

30

31

32

33

3HeKTpH3aHI/I$I TCII. I[Ba poaa
SJICKTPHUYCCKUX 3apsa10B

VYpok-uccienoBanue "InekTpu3anus
TeJl UHAYKIUEH U pu
COTMIPUKOCHOBEHUU"

B3anmopeiicTBre 3apsyKEHHBIX TEll.
3akon Kynona

OnexTpudeckoe nose. HanpskeHHOCTH
aneKkTpudeckoro noss. [Ipuanmn
CYTIEPIO3UIINH JEKTPUUECKUX MOJIeH
Hocurenu snexTpuueckux 3apsiioB.
OnemeHTapHbIN 3apsan. CTpoeHue
aToma

bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8a0a

34

[IpoBOIHUKY M JUAIEKTPUKU. 3aKOH
COXpaHEHHsI AIIEKTPHUUECKOTO 3apsijia

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8ef6




Pewenne 3a1a4 Ha npuMeHeHUe bubnunoreka [HOK

35 .
CBOVICTB JJIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBHS €r0 bubnmoreka [JOK

36 cymiectBoBaHus. VIcTOUHUKH https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA

37 JIefiCTBHS DIIEKTPUYECKOTO TOKA bubnuoreka [IOK

https://m.edsoo.ru/ff0a96b2

Vpok-uccienoanue "JlelicTBue

38 5JIEKTPHYECKOTO TIOJIS Ha TIPOBOHUKI 1
U TADJICKTPUKH"

39 DJIEKTPUUYECKHI TOK B METaJLJIaX, bubnuorexa [JOK
JKUIKOCTSX U razax https://m.edsoo.ru/ff0a9838

40 DJeKTpUyecKas 1elb U €€ COCTaBHbIE
4acTH
Cwuiia Toka. JlabopaTopHas pabora bubnunoreka [JOK

41 "N3mepeHue 1 peryaupoBaHuE CUIIbI 0.5 https://m.edsoo.ru/ff0a8bd6
ToKa"
DNEKTPUYECKOE HANPSIKEHHE. bubnnoreka [JOK

4 Bonsr™etp. JITaboparopHas pabota 0.5 https://m.edsoo.ru/ff0a9%e 14
"M3MepeHune U peryJinpoBaHue
HanpspbkeHus"

43 ComnpoTHuBiIeHNE TPOBOJHUKA. bubmuorexa [IOK
VY 1enpHOE CONMPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopHas paboTa "3aBUCUMOCTb bubnnoreka [JOK

44 JJIEKTPUUECKOTO COIPOTUBIIEHUS 1 https://m.edsoo.ru/ff0aa738
MPOBOJIHUKA OT €0 JUTMHBI, TIJIOIATN
MIONIEPEYHOI 0 CEYeHUs U MaTepraa”
3aBUCUMOCTb CHUJIBI TOKA OT bu6mmorexa [IOK

45 HanpspkeHus. 3akoH OMa [T ygacTka https://m.edsoo.ru/ff0aad4a
Lenu

46 JlaGopaTtophast padora "HcciaenoBanue 1 bubmuorexa [JOK




3aBUCHUMOCTH CHUJIBI TOKA, UAYIIETO
yepes pe3nucTop, OT COMPOTUBICHUS
pe3ucTopa 1 HanpsHKeHUs Ha
pesucrope”

https://m.edsoo.ru/ff0aa04e

HOCJ’Ie,I[OBaTeJ'IBHOG " IIapaljICIbHOC

47
COEJIMHEHUS IPOBOIHUKOB
JlaboparopHas pabota "IIpoBepka bubnuorexa [JOK
48 MpaBUJIa CIOKEHUS HAMIPSYKEHUN TTPU https://m.edsoo.ru/ff0aaaS8
MOCJIEI0BATEIbHOM COEIMHEHUH JIBYX
pe3ucTopoB”
JlaboparopHas pabdota "IIpoBepka bubnuorexa [JOK
49 IpaBUJIa UL CUJIBI TOKA IIpU https://m.edsoo.ru/ff0aadle
napauieIbHOM COEIMHEHUN
pe3ucropon”
Pewrenne 3a1a4 Ha IpUMEHEHNE 3aKOHA bubnuoreka [IOK
50 Owma i pa3IuIHOTO COCTUMHEHHUS https://m.edsoo.ru/ff0aaf8a
IIPOBOJHHUKOB
5 PaboTa 1 MOLITHOCTB 3JIEKTPHYECKOTO bubnmorexa [IOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlaGopaTtopHast pabota "Onpeznenenue bubnmnoreka [JOK
52 pabOoTHI ¥ MOIIIHOCTH AJIEKTPUYECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DJeKTpuYecKre eny 1 MoTpeduTenn bubnnoreka [JOK
53 9JIEKTPHUYUECKOM SHEPTHHU B OBITY. https://m.edsoo.ru/ff0ab660
Kopotkoe 3aMbIkanue
[ToxroroBka kK KOHTPOJILHOU paboTe 1Mo bubnnoreka [JOK
TeMe "DNEKTpUUECKUE 3apsibl. https://m.edsoo.ru/ff0abd2c
54 3apsKEHHBIE TeNla U UX
B3auMoencTBUs. I10CTOSHHBIHN
ANEKTPUUECKUH TOK"
55 KonTtponbHas pabora o Teme bubnnorexa [HOK

"DneKkTpuuecKue 3apsabl. 3apsSKEHHbIC

https://m.edsoo.ru/ff0abea8




TeJla U UX B3aUMOJICUCTBUA.
ITocTOsHHBIN 3JIEKTPUYECKHUI TOK"

56

57

58

59

60

ITocTosTHHBIC MarHUTHI, HX
B3aUMOJIENCTBUE

VYpok-uccinenosanue "M3ydenue nouei
MOCTOSIHHBIX MAarHUTOB"

MaruutHoe nojie. MarauuTHoe noJie
3eMiId U €ro 3HaYeHue IS )KU3HU Ha
3emiie

OmneiT OpcTena. MaruutHoe nose
3JIEKTPUUECKOro Toka MarHuTHoe 1nose
KaTylIKHu C TOKOM

[IpumeHeHHE AIEKTPOMArHuTOB B
texHuke. JJabopaTropnas padora
"N3yuenue neicTBUS MATHUTHOTO TTOJISI
Ha MPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

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

61

62

ONEeKTpOABUTATEb IIOCTOSIHHOTO TOKA.
Hcnonb3oBanue anexkTpoaBuraTeneil B
TEXHUYECKUX YCTPOICTBAX U HA
Tpancnopre. JlabopaTopHas pabora
"KoHCTpynpoBaHue 1 U3y4EHHE
paboTHI AIeKTpoABUraTes"

Onbitel @apazes. 3akoH
3JIEKTPOMArHUTHON MHyKIUH.
IIpaBuno Jlenna

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

63

64

Onextporeneparop. CriocoOsl
TIOJTYYCHUS DIIEKTPHUECKON YHEPTUH.
DJEKTPOCTAaHIIMK Ha BO30OOHOBIIIEMBIX
MCTOYHUKAX SYHEPTHH

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe "DIEeKTPUUYECKUE U MarHUTHBIE
SABJICHUS"




KonTtponsnast pabora o Teme

65 " | bubnunoreka [HOK
HeKTp,I:IquKHe 1 MarHTHbIC https://m.edsoo.ru/ff0acb14
SIBIICHUS
PesepBHblit ypok. Paborta ¢ Tekctamu bubnunoreka [HOK
66 1
1o teme "TernsoBble sABICHUS" https://m.edsoo.ru/ffO0accSe
. Pe3epBHI:1;/II YPOK. Pa69Ta C TEKCTaMH | Bu6uorexa LIOK
o T"eMe OCTOSIHHBIW 3JIEKTPUYECKUI hittps.//m.edsoo.ru/ff0acdes
TOK
63 PeseprHblit ypok. Pabora ¢ Tekctamu 1
1o reme "MarHuTHseie sBICHUS"
OBUIEE KOJIMYECTBO YACOB I10 63 14.5

[NPOT'PAMME




9 KUIIACC

Ne Tema ypoka KounyecTBo 4yacoB Hara DJIeKTPOHHbIE
n/n Bcero Konrtpoabubie IIpakTnueckue ~ HM3YyICHUHA uudpospie
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchl

1 MexaHnunueckoe IBHKEHUE. 1
MarepuanbHasi TOUKa

2 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubnuoreka [{OK
MEXAHHUYECKOI'0 JBUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsMoOJIMHEIHOE 1 bubmmoreka [JOK
JBW)KCHUEC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsAMOIuHENHHOE

4 nerkenne. CpeaHsist i MTHOBEHHAS 1
CKOPOCTh

5 [IpsiMmonMHeHOE PaBHOYCKOPEHHOE 1 bubnmorexa [IOK
JIBUKECHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocTh MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JBMXEHHS. ['paduk 1
CKOPOCTH
JlaGopatopHas pabota "OnpezneneHue bubnmnoreka HOK

7 YCKOPEHHs TeJia MPH PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/ff0adb18
JIBUKEHUHU 110 HAKJIOHHOM MIIOCKOCTH"

8 CBoboanoe nagenue tei. OnbIThl 1
lanunes
PaBHOMEpHOE ABMXKEHUE TTIO bubmuorexa [JOK

9 oKpy>kHOCTH. Ilepron u yacrora 1 https://m.edsoo.ru/ff0ae176
oOpartuenus. JIuneitHas u yrimonas
CKOPOCTH

10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1

11 IIepsbiit 3ax0oH HprotoHa. BekTop cuisl 1 bu6muoreka [IOK




https://m.edsoo.ru/ff0ae612

Bropoii 3akon HeroTona.

bu6nmoreka [IOK

12 .
PaBHopelicTByOIIAsA cHila https://m.edsoo.ru/ff0ae72a
13 Tperwnii 3akon HproToHa. bubmmoreka [JOK
Cynepnio3unust Cuit https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1ay Ha npuUMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
15 Cuna ynpyrocru. 3akoH ['yka Bu6moteka [JOK
https://m.edsoo.ru/ff0aeca?
16 Pemenue 3anau no teme «Cuna
YIPYTOCTH
17 JlaboparopHas padota «Onpenenenue bubnuoreka [IOK
JKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
13 Cuna tpenus bubnmnoreka HOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3agau no reme «Cuiia TpeHusD» bubmmoreka IIOK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubmmnoreka HOK
KO3 duLIMeHTa TPEHUS CKOJIbXKEHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3agad mo reme "3aK0HBI bubnuoreka [{OK
21 Herotona. Cuna ynpyroctu. Criia https://m.edsoo.ru/ff0afb8e
TpeHus"
Cuna TsKeCTH M 3aKOH BCEMUPHOTO bubmuoreka [JOK
22 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO https://m.edsoo.ru/ff0af044
MaJCHUS
VYpok-koHdpepenuus "/IBmxenue ten
23 BOKPYT IPaBUTAILIMOHHOTO LIEHTpa
(Conmueunas cuctema). ['anmaktuku"
24 Pemenue 3agau mo teme "Cuna TsHKECTH but6mmoreka [IOK

Y 3aKOH BCEMUPHOIO TATOTCHUS"

https://m.edsoo.ru/ff0af5f8




[IepBas kocMHu4eckasi CKOpOCTb.

bu6nmmoreka [IOK

25 HeBecomMocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOM TOUKH. bubnmoreka [JOK

26 A(?COJIIOTHO TBEPAOE TeJto. Pa]iHOBeCI/Ie https://m.edsoo.ru/ff0afe36
TBEP/IOrO Tella C 3aKPETUIEHHON OChIO
BpaIeHUs

27 MowmenT cuisbl. LieHTp Tsbxectn

73 Pemenue 3amau mo reme "MoMeHT bu6nmorexa LIOK
cunel. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOMU paboTe Mo bubmmoreka [JOK

29 teme "MeXaHH4eCKO€ JIBHKEHHE. https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten"
KonTponbhas pabota no teme bubmmoreka [JOK

30 "MexaHu4ecKoe ABUKEHHUE. https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue Ten"
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH bubmuoreka [IOK

31 COXPAaHEHUS UMITYJIbCA. YIIPYroe u https://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMOJCHCTBIE

0 Pemenne 3aa4 mmo teme "3akoH bu6nmorexa LIOK
COXpaHEHHUs uMIyinca' https://m.edsoo.ru/ff0b096c

33 VYpok-koHpepenuus "PeakTuBHOe
JBUKEHHE B IPUPOJE U TEXHUKE"

34 Mexanuueckasi paboTa U MOUTHOCTb bubmuoreka [JOK

https://m.edsoo.ru/ff0b0a84

35 PaGora cuibl TsKECTH, CUITBI YIIPYTOCTH bubmuorexa [IOK
Y CUJIBI TPEHHUS https://m.edsoo.ru/ff0b0Odb8
JlaGopaTtopHnas pabota «OnpeneneHue

36 paboThI CHITBI TPEHUS TIPU
PaBHOMEPHOM JIBUYKEHUU TeJa 10
TOPU30HTAILHON TOBEPXHOCTU»

37 CBsi3b 3HEPTUH U PaOOTHI.




[ToreHunanbHas sHeprus
Kunernueckas sneprus. Teopema o

bu6nmoreka [IOK

38 KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
JlaGopatopHnas pabora «3yueHue bu6mmoreka [JOK
40
3aKOHA COXPaHEHUS YHEPTUN https://m.edsoo.ru/ffOb12fe
A1 KonebaTenpbHoE IBHIKCHHUE U €r0 bubnuoreka [IOK
XapaKTEepUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaroiue KoueoaHusl. bubnuoreka [IOK
Boinyxxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil U NPy >KUHHBINA
MasITHUKU
VYpok-uccienoBanue «3aBUCUMOCTh bubnunoreka LIOK
44 nepuo/ia KoJaeOaHUi OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl rpy3a»
45 ITpeBpanienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUAX
JlaGopaTtopHas pabota «OrnpeneneHue bubnmnorexa [JOK
46 YaCTOTHI M TIEPUOA KOJICOaH https://m.edsoo.ru/ffOblaec
NPYKUHHOT'O MasiTHUKa»
JlabopaTtopHas pabota «IIpoBepka bubnmnorexa [JOK
47 HE3aBUCHMOCTH NeproJia KojaeOaHHii https://m.edsoo.ru/ff0b197a
rpy3a, MOJBEHIEHHOT0 K HUTH, OT MacChl
rpy3a»
Mexanudeckue BoHEI. CBOMCTBA bubnunorexa LIOK
48 MEXaHU4eCKUX BOJIH. [IpogosibHbIE 1 https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbIE BOJHBI
VYpok-koHpepennus "MexaHnnueckue
49 BOJIHBI B TBEpAOM Teie. CelicMudeckue
BOJIHBI"
50 3Byk. PacnipocTpanenue u OTpaxeHue




51

52

3BYyKa

Ypok-uccnenoranue "Hadmonenue
3aBHCHUMOCTH BBICOTHI 3ByKa OT
4acTOThHI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKU PE30HAHC

53

Ypok-koHpepeHius "YIbTpa3ByK U
UHQPa3BYK B IPUPOJIC U TEXHHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJIBHON pabOTE MO
TeMe "3aKOHBI COXPaHEHHUS.
MexaHnuveckue KojieOaHusi ¥ BOJHBI"

bubnunoreka LIOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbhas pabota no teme "3aKoHBI
coxpaHeHHs. MexaHn4ecKue KoeOaHus
Y BOJIHBI"

56

DIIeKTPOMarHuTHOE TOJIE.
DNIEKTPOMarHUTHbIE BOJHBI

bubmmoreka IIOK
https://m.edsoo.ru/ffOb2abe

57

58

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

VYpoxk-koupepennus "lkana
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnons3oBaHme 37IEKTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

bu6mmoreka IIOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnenosanue "M3yuenne
CBOWCTB JIEKTPOMAarHUTHBIX BOJH C
HOMOIIBI0 MOOWIIBHOTO TenedoHa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemienne 3ala4 Ha OIIPCACIICHUC
HaCTOTHhI U JJIMHBI BHeKT‘pOMaFHPITHOﬁ
BOJIHBI

61

DJIEeKTpOMarHuTHas Ipupoja CBETa.
CxopocTtb cBeTa. BonHoBBIE cBOICTBa
CBETa

bubnunorexa LIOK
https://m.edsoo.ru/ff0b31d0

62

Ucrounuku cBeta. [IpsMonuneitHoe
pacrpocTpaHeHHUEe CBeTa. 3aTMEHUS

but6mmoreka [IOK




Connua u Jlynst https://m.edsoo.ru/ff0b3658
6 ﬁaKOH OTpaXKeHUs CBETA. 3epKaa. Bu6miorexa LIOK
elIeHHE 3a]]a4 Ha IPUMEHEHHUE 3aKOHa hitps://m.cdsoo.ru/f0b38c4
OTpPaKCHHSI CBETA
[Ipenomiienue cera. 3akoH bubnuorexa [JOK
64
MPEIOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
s gonHoe BHYTPEHHEE OTPAKEHUE CBETA. Bu6muorexa LOK
CIIOJIb30BaHKE TTOTHOTO BHYTPEHHETO hitps://m.cdsoo.ru/fi0b3c5e
OTPAKCHHS B ONTHYCCKUX CBETOBOAAX
JlaGopaTtopnast pabora "HcciaenoBanue
66 3aBUCHUMOCTH yTJIa IPETOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJIcHUs Ha
rpasuile "Bo3ayx-crekio""
Ypok-koHpepennus "Vcnonb3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
68 T 0 bubmmoreka IIOK
VTSP ATTHHACCIAT CHIa JHHIb! https://m.edsoo.ru/ff0b32c
69 n 5 . bu6mmoteka IIOK
OCTPOCHHE HI0DPMICHITH B JIH3AX https://m.edsoo.ru/ff0bd44a
o JlaboparopHas paboTa OnpeﬂeneHI/Ieu Bu6morexa LIOK
(OKYCHOIO pacCTOMHIA H ONTHIECKON https://m.edsoo.ru/ff0b4206
CHWJIBI COOMPAIOTIIEH JIMH3BI
71 Ypok-koHpepenmus "OnTudeckue bubnuoteka [JOK
JIUH30BBIC TTPHOOPHI" https://m.edsoo.ru/ffOcOa7e
7 r 3 bubmuorexa [{OK
7a3 KaK ONTHYECKasi CUCTeMa. 3peHHe hitps://m.cdsoo.ru/f0b4684
73 VYpoxk-koupepennus "JledekTol 3peHus.
Kaxk coxpanuts 3peHue"
74 Pasnosxenue 6enoro ceera B CHEKTP. bu6muoreka [IOK

Onpitel Hetorona. Cnoxenue

https://m.edsoo.ru/ff0cOf4c




CIIEKTpaJbHBIX I[BETOB. /ucnepcus
cBeTa

JlaGopaTtopHnas pabota "OmbITHI 11O
Pa3I0KEeHUI0 OEJIOT0 CBETA B CIIEKTP H

bubnunoreka LIOK
https://m.edsoo.ru/ff0cOe2a

75 BOCITPUSATHUIO LIBETA MPEIMETOB IIPU UX
HaOJII0IEHNH Yepe3 [IBETOBbIC
buabTpH"
VYpok-npaktukyM "BoiHOBBIE CBOMCTBA
76 CBeTa: IUcCIepcHsi, UHTepPepeHus U
nudpakmys"”
77 OmnwiTel Pesepdopaa u uranerapHas bubmmoreka [JOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynarter bopa. Moaens aroma bopa
- I/ICHyCKaII{<I/I€ 5 HorJJIIOInevHI/Ie CBETa Bu6muorexa LIOK
ATOMOM. RBAFTI. JHIHCHHEATHIC https://m.edsoo.ru/ffOc144c
CIIEKTPBI
30 VYpoxk-npaktukyMm "Habmronenue bubnmnorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
31 p . bubnuoreka [{OK
AHHOAKTHBHOCTE 1 €€ BHIBI https://m.edsoo.ru/ff0c1672
) Crtpoenue atomHoro siapa. Hykinonnas bubmmnoreka HOK
MOJENb https://m.edsoo.ru/ffOc18ac
33 PannoakTuBHBIE IPEBpAICHUS. bu6muoreka [JOK
N3oTomnsl https://m.edsoo.ru/ff0clal4
Pemenue 3agau no reme: bubnuotexa [JOK
84 " n
PaanoakTrBHBIE TPEBpALLICHUS https://m.edsoo.ru/ffOc1b4a
85 [Tepuon momypacnana
o6 VYpok-koHpepenius "PaguoakTiuBHbIE Bu6mmorexa [OK

W3JIYYEHUS B IPUPOJIE, METULIMHE,
TeXHuke"

https://m.edsoo.ru/ff0c2126




Snepuble peakiuu. 3aKOHbI COXPAHECHUS

bu6nmmoreka [IOK

87
3apsII0BOTO ¥ MacCOBOI'O YHCEN https://m.edsoo.ru/ff0c1c58

38 DHeprusi CBSI3u aTOMHBIX siiep. CBsi3b bubnunoreka LIOK
MacChl U DHEPIrUU https://m.edsoo.ru/ffO0c1d7a

89 Pemenue 3amaud no treme "AnepHnie
peakiuun"

90 Peakiuu cuHTe3a u aeiaeHus saep. bu6nmorexa LIOK
Ucrounuku sueprun CosHia U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenus "SAnepuas

91 SHepreTuka. JIelcTBUs paJuoaKTHBHBIX
U3JTy4YEHUH Ha )KUBbIE OPraHU3Mbl"

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O bubnuoreka [IOK

92 TeMe "DIEeKTPOMarHuTHOE I0JIE. https://m.edsoo.ru/ff0c223e
DNeKTpOMAarHUTHBIE BOJHBI. KBaHTOBEIC
ABJICHUS"

KonTponbhas pabota mo Teme
93 "DIeKTPOMarHuTHOE TOJIE.
DneKTpOMarHuTHbBIE BOTHBL. KBaHTOBBIE
sBICHUS"
[ToBTOpenue, o6o0IIEHHE. bu6mmoteka [IOK

94 JlabopatopHbie paboThI IO KypCy https://m.edsoo.ru/ff0c245a
"B3zaumMonencTBue Tea"

[ToBTropenue, 00o01meHue. Perenne bub6muorexa [IOK

95 pacYeTHBIX U Ka4eCTBEHHBIX 3314 10 https://m.edsoo.ru/ff0c2572
teMme "TennoBble npouecchl”

[ToBTropenue, 06o0meHue. Perenne bub6muorexa [IOK

96 pacUYETHBIX M KaYECTBEHHBIX 3a/1a4 I10 https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TermioBeIx gBurarenci"

[ToBTropenue, 06o0meHue. Perenne bub6muorexa [IOK
97 pacUeTHBIX U KAYeCTBEHHBIX 337124 10 https://m.edsoo.ru/ff0c2b30

teme "KIIJI anekTpoycTaHOBOK"




98

99

100

101

102

[ToBTOpenue, o6oOIIeHNKE.
JlaGopaTopHbie pabOTHI 11O KypCy
"CBeToBbIC sIBJICHUS"

[ToBTopenue, 0600menue. Padora ¢
TEKCTaMHM 10 TeMe "3aKOHbI COXPaHCHUS
B MexaHuke"

[ToBTopenue, 0600mmenue. Padora ¢
tekctamu 110 teme "Konedanus u
BOJIHBI"

[ToBTOpenue, 0600meHne. Pabora ¢
TekcTaMu 110 TeMe "CBeTOBEIE SIBJICHUS"

[ToBTropenue, 0600menune. Padora ¢
TekcTaMu 1o TeMe "KBanTosasa u
anepHas pusuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c2c52

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c2d6a

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c2e82

bubmuoreka [IOK
https://m.edsoo.ru/ff0c3044
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