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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YPOBHE OCHOBHOTO oOOIIEro o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera « Ousnkay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusanuu TpedoBanuiik ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma o ¢u3uKe ycTaHABIUBAET paclpeaesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢Qu3uke pa3zpaboTaHa € IENbI0 OKAa3aHUS METOIUYECKOM
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

®dusuka ABISAETCS CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUecKoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEIOCTaBIsIeT Hanbosee sSiCHbIC
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTU U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSICHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit ®Denepauuu, peard3yrOMMUX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienus Poccuiickoit @enepanunu (IpoToKoi OT 3
nekaopst 2019 r. Ne ITIK-4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHMSI MaTePHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCUOHANILHON ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, IMOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJCKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

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

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJTFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIIKEHUSAX (DU3HMKH, aHAIU3 H
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
c GuU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuyenue ¢usuku (0a30BbIli ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemeiii B mporpaMMe no (u3MKe MepedyeHb JabopaToOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM HHIUMBUIYaJbHBIX OCOOEHHOCTEH
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOIO IpUdopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoOB MaJbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue mcciaenoBaHMs MO NPOBEPKE TMIOTE3bI: JAJBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, 4eM OOoJbllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBm>kenne uactui BemecTBa. CBfA3b CKOPOCTHM JABHWKEHHMS YacTHL C
Temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaINIMYECKNX) TeJl. B3aMMOCBSA3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OCcOOEeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue muddysun.
3. HabGmomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomelcTBytomas cuil. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabGnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJCUCTBUU TEJ.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJbXKEHUs OpycKa WM IIapuKa o
HAKJIOHHOM TIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUS! U YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPABIMU TEJIAMU, KUJIKOCTSIMU MU TazamMu. 3akoH [lackans. [lneBmartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
Bo3nymrHONW 00o0moukn 3emin. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBHUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BEMa MOTPY>KEHHON YacTH Tena

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcJOBHE IUIaBaHUsI TEJI: TIJIABAHUE WIIH TTOTPYKEHUE TeJl B 3aBUCUMOCTHU OT
COOTHOILIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOU B )KUIKOCTh
YaCcTH Te€Ja U OT INIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

o vk w N e
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Paszgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecus pbruara. [IpumeHeHne npaBusia paBHOBECHs pbldara K 0J10Ky. «30510TO€



npasmiio» Mexanuku. KI1JI mpocTtsix mexanu3MoB. [IpocTeie MexaHu3MBbI B OBITY U
TEXHHUKE.

Mexannueckass dHeprusa. KuHeTtmyeckas W NOTECHUHAIBHAS DHEPTHS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHOW IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BelecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHHW MOJIEKYJSIPHO--KUHETHYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U coBeplieHre padoTel. Buasl Terionepenayn: TEMmIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHUS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer pabotel TermoBeix apurareneir KIIJ[ TemmoBoro aBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenue nuddysun.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro pacupeHus Teul.

W3MeHeHne naBieHus ra3za IpU WU3MEHEHHU OOBbEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

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

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tella B pe3yJbTaTe
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBeHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOTHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apspKeHHbIX  Ten. 3akoH KymoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICHCTBHUSA
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snaeKTpUUeCKUX 3aps/ioB. DIEMEHTAPHBIA AIEKTPUUECKUN 3apsii.
Crpoenue aroma. IIpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3IEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yyacTtka nenu. [locnenoBarenbHoe U apaiielbHOE COEIUHEHUE POBOJHUKOB.

Pabota ® MOIIHOCTH dJIeKTpUYECKOro TokKa. 3akoH Jlxoyns—JleHna.
DneKkTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MaruutHoe mosne 3eMJIM W €ro 3HauyeHWe i KU3HH Ha 3emie. OnbIT
Opcreaa. MarHuTHOE MOJIE AIEKTPUUYECKOTO TOKA. [[puMeHeHne 31eKTpOMarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSHHOTO TOKa. Mcrmonb30BaHHWE JJEKTPOJBUTATENCd B  TEXHHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu.

DJekTpur3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH U TUDJICKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
M cTOUYHMKHN TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a30BbIM pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCKOro HaNPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEW MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIEeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

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

N3mepenue u peryJupoBaHue HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOro
CEUYEHUS U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO YepPe3 PE3UCTOP.
OnpeneneHue MOIIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYILIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHUTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenne KII/l 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHEHHMM 3HAYCHUs W HANpPABJICHHWS HHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsiMmosiHelHOE JBrkeHue. CpeliHsis U MTHOBEHHAsI
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

Yckopenue. PaBHOyckopeHHOe TmpsiMoiinHEWHOe JBikeHue. CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yacrota oOparieHus.
JIunenHas u yrioBasi CKOpocTH. LIeHTpoCTpeMUTENbHOE YCKOPEHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMT CyNIepO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHus. MoMeHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. M3menenue nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUYKEHHUE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa Ccuil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b dHepruu U padoThl. [loTeHIManbHas YJHEPTUSI Tela, TOAHSATOTO Ha
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCY€Ta.
2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKEHHS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.



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

Habmronenne MexaHn4ecKux SBICHUH, MPOUCXOIAIINX B CUCTEME OTCUéTa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHne paBeHCTBa CHII IPU B3aUMOJICHCTBUM TeJl.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIYJbca MPHU A0COIIOTHO YIPYTrOM B3aMMOJIEHCTBHH.
Habmtoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIDKEHUS [IAPUKA VI TETIEHKKU.

Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHUs OpycKa WIM JABUKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHHUM TIO
HaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IMYTH OTHOCATCS KakK psJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodPpduireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue padOThI CUIIBI TPEHUSI IPYU PABHOMEPHOM JIBHXKCHHUH TeJIa 110
TrOPU30HTATIBHON TOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
WCIIOJIb30BaHUEM HETIOIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.



KonebartenbHoe apmkenne. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHUM: TIEpUOI,
4acToTa, aMIUINTyAa. MatemMaTnueckuil U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojebanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYeCKUX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. Habmronenue koseOaHUl Ten MOJA JEUCTBHEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHue YacTOThl W Mepuoja KOJeOAaHMH MaTeMaTUYECKOTO
MasTHHKA.

2. OmpepneneHuie 4acTOThl U IEPHOJA KOJIeOaHUI MPYKUHHOTO MAATHHKA.

3. HccnenoBaHue 3aBUCMMOCTH MepUO/ia KOJIeOaHUH MMOABEIIEHHOTO K HUTU
rpy3a OT JJIMHBI HUTH.

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

5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCUMOCTb  Iepuojaa  KojeOaHui
MPY>KUHHOTO MasATHUKA OT MACChI Tpy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

o v s~ W

Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana »ieKTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopnvie pabomul u onvimeal.
1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWIJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue cseta. 3atmeHus: Connua u Jlynsl. Otpaxkenue ceera. [1nockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JInnza. Xon aydeit B muH3e. OnTHueckas cucteMa (hoToarmapara, MUKpOCKOTIa
u Teneckona. a3 kak ontuyeckas cucrema. bim3opyKkocTs U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpsmonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonydyenune n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Monens riia3a.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

W X N Uk W E

Jlabopamopuvie pabomul u onvimol.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPAKEHHUSI CBETOBOTO Jiyya OT YIUia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3epKajie.

3. HccnegoBaHue 3aBUCHUMOCTH YIUIa MPETOMIJIEHUS CBETOBOTO Jy4ya OT yrJia
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyuyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSHUA U ONTHYECKON CHIIbI cOOMparouei
JIMH3HI.

6. OMBITHI 1O PA3JIOKEHUIO OEJIOTr0 CBETa B CIIEKTP.

7. ONbBITHI TIO BOCHPHSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
LBETOBbIE (DUIIBTPBI.



Pa3nen 12. KBantoBble siBJIeHUA.

OmnbiTel Pezepdopaa u mimanerapHas mozens aroma. Mogens aroma bopa.
Hcnyckanue u MoriomeHne ceeta aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PannoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usinydenus. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens artomHoro snapa. HW3ortonsl. PaanoakTrBHBIE
npespaiuenus. [lepuoa nmoixypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBsA3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHepretvka. J[eWCTBHUS pagUOAKTUBHBIX HW3JIYYEHUH HaA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BOoAOpo/a.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE SHEPIUHM YaCTULBI MO TOPMO3HOMY

nytu (1o ¢poTtorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENBEHO--0000MIAOIIMI MOAYJIb TPEAHAZHAYEH IJI1 CUCTEMATHU3a[u1
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MUKHU, a TakXKe JJIS MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajisg 00y4arommxcs, BBIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
NEesATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeUnBAECTCS JOCTHKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GOpMHUpPYETCsS
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHHE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
SBJICHUS, TPUMEHSS TOJYyYEHHbIE 3HAHUA, pelaTh 3aJaud, B TOM YHCIIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep JAaHHOTO pa3/iesia peaanu3yercs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBHITIONHSIOT 3aJaHMs, B KOTOPBIX UM IpeJaracTcs:



HAa OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBICHATH
buznyeckue BJICHUS B OKPYKAIOLIEH MPUPOE U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIECIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHbIE€ OCHOBBI HambOojee Ba)XKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB
DHEPI'UHU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cOpMUpPOBaHBI CIIECIYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— IIEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUUCKUX YUEHBIX--(PU3UKOB;

2) rpamJIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJIECHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKu;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JIESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NeATEIIbHOCTH,

5) ¢opmMupoBaHuss  KYJbTYPbl 3A0POBbS M  JIMOLHUOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chOopMHUPOBAHHOCTH HaBbIKa pedICKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIITHOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:



e — AKTMBHOE yYacTHE€ B PEUICHUU MPAKTUUYECKUX 3aJau (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3alu, TopojJia, Kpas) TEXHOJIOTUYECKOU U
COIMAJIbHON HAMPABIIEHHOCTH, TPEOYIOIIKUX B TOM YUCIIE U (PU3NUECKUX 3HAHUMH;

e — HHTEpEC K MPAKTUUYECKOMY U3YUYEHHIO Tpodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAlMS HA MPUMEHEHUE (U3MYECKUX 3HAHMM JUIsl pElIeHHs 3a7ad B
0o0JlacTU OKpY’KalolleW cpenbl, TUIAaHUPOBAHUSI TOCTYNKOB W OLEHKH HUX
BO3MOYKHBIX MTOCJIEICTBHI ISl OKPYXKAIOLIEN CPEIbl;

e — OCO3HaHHWE TJIOOAIBHOIO XapakTepa SKOJOTUYECKHUX MpoOJieM M MyTed HX
pelieHus;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM CONHAJIBbHOM M NPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBITIOJIHEHUH WCCIECIOBAHUN U
POEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
IPYTUX;

e — TIIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
NEeSATENbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUHU HOBBIX 3HAHHI, B TOM YU CIE (POPMYITUPOBATH
WJICU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 00JacTu
busuKy;

e — IUJJAHUPOBAHHE CBOErO PAa3BUTHS B MNPUOOPETEHUH HOBBIX (PUIUYECKHUX
3HAHUI;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBIISTH B3AUMOCBSI3U MIPUPOBI, 00ILIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

e — OILIEHKAa CBOMX JCHWCTBHUM C YYETOM BIIMSHUS HA OKPYXKAOILIYIO CpELNy,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBOeHMs IpOrpaMMBbl IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHuss y oOyuvaromierocss OyayT cGOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAbHBICE  y4eOHbIC  JCWUCTBUSA,  PETYISATHBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBbie Jijornueckue 1eiicTBUA:



BBISIBISITh W XapaKTEPHU30BaTh CYIIECTBEHHBIC MPHU3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHABJIMBAThH CYIIECTBEHHBIN MPHU3HAK KIACCH(HUKAIINN, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTHU U MPOTUBOPEYHS B paCCMaTPUBAEMBIX (haKTax,
JIAHHBIX ¥ HAOIIIOJICHUSX, OTHOCSIIUXCS K (PU3HMICCKUM SIBIICHHSIM;
BBISIBIISITh TIPUYMHHO--CIICJICTBEHHBIE CBSI3M MPH W3YyYEHUHM (DU3HUYECKUX
SIBJICHUI M MIPOIIECCOB, JIENIaTh BHIBOJIBI C UCIIOIB30BAHUEM JIEAYKTUBHBIX U
UHIYKTUBHBIX YMO3AKIIOUEHUH, BBIABUTaTh TUIIOTE3BI O B3aUMOCBA3SIX
(U3NUECKUX BETUYMH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 pelieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHHE HECKOJILKMX BapHaHTOB pEIICHHs, BBHIOOp Hambolee
HOJXOAIIETO ¢ YYETOM CAMOCTOSITENIFHO BBIJICIIEHHBIX KPUTEPHUER).

Ba3oBnlie ucciiegoBarejbcKye 1eMCTBUSA.

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

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

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI M BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, @ TAK)KE BBIIBUTaTh MPEANOI0KEHUS 00 X pa3BUTUH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

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

aHAMM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHOpMaIlMU W WUTIOCTPUPOBATH pellaeMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
Oaroke1aTeaIbHOCTH OOIICHUS;



COMOCTAaBIIATh CBOM CYXACHUS C CYXICHUSMU JPYIMX YYaCTHUKOB
Juanora, oOHapyKMBaTh Pa3IUYUe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3ybTAaThl BBINOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JEUCTBUSA
no €€ JMOCTIKEHUIO: paclpeiessiTh poiH, OOCYXIaThb IpPOLECCH U
pe3yJIbTaThl COBMECTHOU pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBJICHUIO U KOOPJAUHUPYS CBOU JACUCTBUS C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMN NMPOIYKT MO KPUTEPHUSAM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTHPOBATbCA B  PA3NMYHBIX IOAXOJAX IPHUHATUA  PEIICHUM
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWs B TPYyIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IUTaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh MpeiaraéMble BAPUAHThI pELICHUH;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAalluu U IIPEeAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS)  Ppe3ysbTaToB
NEeSATEIbHOCTH, aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3NYecKoro HMCCIEIOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENIbCTB, HM3MEHUBLIMXCS CUTYyallUl, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSIM;

CTaBUTb c€0s1 HA MECTO APYroro YejIoBeKa B X0JI€ CIIOpa WM JUCKYCCHH Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroro;



IpU3HaBaTh CBOE MPABO Ha OLIMOKY MPU pelieHnr (GU3NUECKUX 3a1a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI M TAKOE K€ IPABO IPYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

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

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaAOI0/IeHUE, SKCIEPUMEHT, MOJENb, TUIIOTE3a, COUHHUIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJEUCTBYIOIIAS
cuna, aedopmanusa  (ynopyras, — IUIACTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (audysus, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUs, Iepeava JaBJIeHus TBEPAbIMU TEIaMHU, )KUJKOCTIMHU U Ia3aMu,
aTMOC(pEepHOE J1aBJICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
SHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacrmo3HaBaThb INPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (PU3UUYECKUE SIBICHUS B MPUPOJIE:
NpPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuard B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUUYECKYIO 3a]a4y B yUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
¢duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHSA CKOPOCTb, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHW4yeckas padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(P(GUIUMEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTCHIIMANbHAS DHEPIHsi), TpPH ONUCAHWUU TMPABWIBHO TPAKTOBATH
(bu3nYECKUi CMBICI UCTIONBb3YEMbIX BETUUYHH, UX 0003HAYCHUS U €TUHUIIBI
(Gu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH;



XapaKTepu30BaTh CBOMCTBA TeN, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl ITpaBUJjia CIOKEHUs CUI (BAOJb OAHOW mpsiMoii), 3akoH ['yka,
3akoH [lackamns, 3akoH Apxumesa, IPaBHJIO PaBHOBECHUS phruara (0J0Ka),
«30JI0TO€ IIPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHWYECKON
SHEPruM, NPU HSTOM [JaBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U
3aIMCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMl IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CJICACTBEHHBIE CBS3H, CTPOUTh 00bACHEHUE U3 1-2
JIOTMYECKHX I1IaroB ¢ ONOpPOM Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAlU3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPATKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacrno3HaBaThb MpPOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpU MOMOUIH
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
MPEAINOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKM B XOJAE OIbITa, JEJaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WU
(duznyecKuX CBOMCTB Tel: (HOPMYIUPOBATH IPOBEPSIEMbIE ITPEATOI0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
OMnbITa U (OPMYIUPOBATH BHIBOIBI;

BBIIIOJIHATh MPSMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHM, MAacChl Tea,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIpYrol C HCIOJIb30BAHUEM IMPSMBIX H3MEpPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO ABWXKYILErOCs TENAa OT BPEMEHU JIBUKEHHUSI TENA, CUIIBI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOLIAANA CONPHUKOCHOBEHHMS TEJI, CUJIbI
YIPYrOCTH OT YAJUMHEHUS MPY>KUHBI, BHITAIKUBAIOUIEH CHIIBI OT 00BbEMa
IIOTPYKEHHOM YaCTU TeJa U OT IUIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJlaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B



MJIAHUPOBAHUHM  y4eOHOTO HCCIIENOBaHMS, COOWMpaTh YCTAaHOBKY |
BBITIOJIHATh W3MEPEHHUsI, CIeAys NPENJIOKEHHOMY IUIaHy, (UKCHUPOBATH
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEUIOKEHHBIX Ta0NuI] U TpadUKOB, AeNaTh BBIBOJBI IO pe3yJibTaTaM
HCCIICIOBAHMUS;

MPOBOJIUTH KOCBEHHBIE H3MEpEHUs (HU3NIECKUX BEIMYHMH (TIJIOTHOCTH
BEILIECTBA KUJIKOCTH U TBEPOTO TeJIa, CUJIa TPEHUS CKOIbKEHUS, TaBJICHUE
BO3/yXa, BBITAJKHUBAIONIAS CHUJA, JCHCTBYIOIMIAas Ha TOTPYXKEHHOE B
KUJIKOCTh  TeJo, KOA(D(UIMEHT TMOJE3HOr0  JICUCTBUS  MPOCTHIX
MEXaHHU3MOB), CIIelysl MPEIJI0KEHHON HHCTPYKIIMU: TMPU BBITIOJHEHUH
U3MEPCHUI COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY W BBIYUCIISTH
3HA4YEHUE NCKOMOM BEJIUYHHBI;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIAMHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMeTp,
phIvar, MOBWKHBIN M HETIOBKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM YHUCIE:
MOAMIWITHAKN, YCTPOHWCTBO BOJONPOBOAA, THAPABIMYECKHN Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWA B ITOBCETHEBHOMN
JKU3HU ISl oOecriedeHus 0€30MacHOCTH MPU OOpallleHUuH ¢ MpubopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHS 3JI0POBBS M COOTIOICHHS] HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPY>KalOIlel cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHHU C 3aIaHHBIM MTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHMM W TYyTEM CpPaBHEGHHS Pa3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYUBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BATh NP BBITIOJTHEHUN YUCOHBIX 3aJaHUH HAYYIHO--TIOMY/ISIPHYIO
auTepaTypy GU3NYECKOro CoJIepKaHUs, CIIPaBOYHbIE MAaTEpPUaJIbI, PECYPCHI
cetu VHTEepHeT, BIaAeTh NpUEMaMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHhbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHHKOB WMH(MOpPMAIUU (HU3UIECKOTO COACPIKAHUS, B TOM



Yyucie myOJudHO AesaTh KpaTKUE COOOIIEHUS O pe3yIbTaTaX MPOCKTOB UITH
y4eOHBIX WCCIEAOBAHMM, TP 3TOM TPaMOTHO HMCIOJB30BaTh M3yYCHHBIN
MOHATUUHBIA ammapaT Kypca (QU3MKH, COMPOBOXAATh BBICTYIUICHHE
MIPE3CHTAIUEN;

IIPU BBITIOJTHEHWU YYEOHBIX MPOEKTOB M MCCJIEAOBAHUU pacIpeesTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIOJHEHHEM ILIaHA [JACHCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIIBI, BBICTpAaUBaTh
KOMMYHHMKAaTUBHOE B3aUMO/JICUCTBUE, YUUTHIBAsI MHCHUE OKPYKAIOIIHX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHUS: MAacca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 2JIEKTPUYECKUM TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIYYEHHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalNWUISIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTAUIbI B mpupoje, wuznydeHue CoJiHIIa, 3aMep3aHUEe BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aperd moIrCcoB, poJib MATHUTHOTO MOJIS JJ1s )KMU3HU Ha 3eMJIe,
MOJISIPHOE CHUSIHUE, TMPU JTOM IMEPEBOJUTHh IMPAKTUUYECKYHO 3ajady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OINMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJeJbHAas TeIJIOEMKOCTh BEIECTBA, YJAeidbHas TEIjioTa



IUTABIICHUS, YJENbHAs TEIJIoTa MapooOpa3oBaHusi, YJENlbHas TeIJIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JEHCTBUS TEIJIOBOM
MAaIllMHbI, OTHOCUTEIIbHAS BIIAJKHOCTH BO3/1yXa, JIEKTPUUECKUH 3apsal, CHIIa
TOKa, DJIEKTPUYECKOE HAIpsDKEHHWE, CONPOTUBICHUE IPOBOJHUKA,
yII€JIbHOE CONPOTUBIICHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWU TPABUIBHO TPAKTOBATH (UBUUYECKUN CMBICT
UCIOJIBb3YEMbIX BETUUMH, 0003HAYCHUS U €AUHUIIBI (PU3UUECKUX BEITUYHH,
HaXoAUTh (POPMyJbI, CBSI3BIBAIOLIME JIAHHYIO (PU3NYECKYIO BEIMUUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKM H3YYEHHBIX 3aBUCUMOCTEU
(u3NYECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
WCIIOJIB3Yysl OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KHHETUYECKOM TEOPUH
CTPOEHUs BEIECTBA, MPUHLHUI CYNEPHO3ULUU IOJIEH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
Jlxoynsa—JIeHna, 3aKOH COXpaHEHUS SHEPTUH, IIPU OTOM J1aBaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHYECKOE BBIPAXKECHHE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKUX
1IaroB C ONopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
(U3MYECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHs, MCIOJbB3Yys 3aKOHBl U
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajM3a
YCJIOBHUS 3aJlauyd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEeoOXoauMble JUisl €€ peuieHusl, MPOBOJUTh PACUETHl M CpPABHHUBATh
MOJy4Y€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJNIOKEHUE, OLECHUBAaTh MPABWIBHOCTh IOPSAKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(du3nyecKuX CBOWCTB Te (KAMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/yXa OT €ro 00b€Ma, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHUsl MpPU U3IYYEHHH OT IBETa HU3Jydarolled (moriouaromen)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIEPATyphbl KUIAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHATHBIX IIOJIEM IOCTOSIHHBIX MAarHUTOB, JEHUCTBUS



MarHuTHOTO TOJII HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (OpPMYyIUpPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyZI0BaHUs, OMUCHIBATH X0/ ONbITA U (DOPMYIUPOBATH BHIBOJIbI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOM BIIAYKHOCTH
BO3/lyXa, CHJIBI TOKA, HANpPSHKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIMYHH, CPAaBHUBATH PE3yJbTaThl
HU3MEPEHUH ¢ y4ETOM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUYECKOW BEJIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONAJAH IOMEPEYHOro
CEYEHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOAHMK, OT HANpsDKEHUS Ha  IPOBOJHUKE,
UCCJIEOBAHUE TOCIENOBATENIBHOIO M IApPaJUIEIBbHOTO  COEIMHEHMM
IIPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUIE€ TaOIHI] U TPAPUKOB, 1e/1aTh
BBIBO/IbI 10 PE3YyJIbTATaM UCCIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (Pu3nyeckux BeauuuH (yaelbHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMNPOTUBIEHUE MPOBOJHMKA, pabdoTra U
MOIIIHOCTh 3JIEKTPUYECKOI'0 TOKA): IUIAaHUPOBATH M3MEPEHUs, COOUpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIElysl MPEIJI0KEHHON MHCTPYKLUU, U
BBIYUCIISITh 3HAYEHUE BEJINUUHBIL;

COOJTI0OIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapakTepu30BaTh MPUHIUIBI  JACUCTBUS HM3YYEHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONIOPOM HA UX OMHUCAHUA (B TOM YHCJIE: CUCTEMA
OTOIUJICHUS JOMOB, TUTPOMETP, MapoBasi TYpOUHA, aMIIEPMETpP, BOIBTMETD,
CUETUMK DJIEKTPUYECKOW DSHEPIUM, 3IJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC ANEKTPONPUOOPHI (npumepsr), JNEKTPUYECKUE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTENIbHbIC
pUOOPHI IO CXEMaM M CXEMAaTHUYHbBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETP, TUIPOMETP, IBHUraTelb BHYTPEHHErO CrOpaHUs,
AIIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMBbl JJIEKTPUYECKHX LENel C
MOCJIEA0BATEIbHBIM U MapaJUIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyas
yCIJIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LETNEH;



OPUBOAUTH  MpUMEpPbl  (HaXoAUTh HWHPOPMALMIO O  IPHUMEPAX)
IPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHUSI 310pPOBbs U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY’KaIOIEH Cpe/Ie;

OCYIIECTBJIATh TOUCK HWHPOpMaUu (PU3HUECKOTO CONEpKaHHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX HCTOUHUKOB BBIJIEIATh HH()OPMALINIO, KOTOpas SIBIISIETCA
IPOTUBOPEUUBON MM MOXKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHINIOJHEHUH YUYE€OHBIX 3a/laHUN Hay4HO--IIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu MuTepHer, BiaAeTb nNpuéMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MyOJIMYHO MPEACTABIIATE PE3yIbTaThl MPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BATh
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIAThH
BBICTYIUICHUE ITPE3CHTALIUEH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUHA (PU3UIECKUX
IPOLIECCOB paclpenesaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
NOCTaBJICHHBIMU 33JJa4aMM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBAaTh COOCTBEHHBIM BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xonIty 00ydeHus B 9 kJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSATHUS: CUCTeMa OTCY€Ta, MaTephalibHasi TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHUE, MEXaHUYECKHE KOJeOaHus U
BOJIHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, YJIEKTPOMATHUTHBIE BOJHBI, IIIKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJTbHO30PKOCTb,
CIIEKTPBbI UCITYCKaHUs U TMOIJIONIECHUs, alibda-, 6eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIDKEHHE, CBOOOHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEAKTUBHOE IBIDKEHHE, KOJIeOATEIhHOE NBIKCHHUE (3aTyXarolue |
BBIHYKJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPa
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3nYecKue SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBEI, ABMKEHHUE TIaHeT COMTHEYHOU CHCTEMBI, PEaKTUBHOE
JMBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B TPHUPOJAE, OMOJIOTMYECKOE NEeHCTBHE BHIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (DU3UYECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIE CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, HUCIIOTL3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh TeJlla IpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CHUJIa TPEHUS, CUJa YNPYTrOCTH, CUJIa TSKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
MPY>KUHBI, KHHETUYECKAas YHEPT U, TTOTHAS MEXaHUYECKask SHEPTHs, IEPUO]T
¥ YacToTa KojJeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTedb TMPEIOMJICHUS Cpeabl), TPH OINHUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
0003HaYeHUsI W €IUHUIIBI (U3MUYECKUX BEIWYUH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIMYMHAMH,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHWs JHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEIN



IpU SJAEPHBIX PEAKIHSIX, MPU 3TOM JIaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISABIIATH
MPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2—3 JJOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

peraTh pacu€THbIE 3a/1a4u (ONUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYIIBI, CBS3BIBAIONINE (PU3NYECKHUE BEIIMUYMHBI: HA
OCHOBE aHaJIM3a yCJIOBUS 33J]a4M 3alHUChIBATh KPATKOE yCIOBUE, BBISBIISATh
HEJOCTAIONINE WM U30bITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl PEIIeHUs, MPOBOAUTH pPAacu€Thl M  OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;
pacno3HaBaTh MpOOJEMBbI, KOTOpPHIE MOXXHO PpELIUTh MpPU OMOIIU
$u3MYECKUX METOMIOB, HCIONB3yS OMHCAHWE WCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WU
(bu3MYEeCcKUX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHA, 3aKOHa
COXPaHEHHUsI HHEPTHH, 3aBUCHUMOCTh TEpHUOAa KoJeOaHWW NPy KHHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MAJIbIX KOJIEOaHUM, MPSMOJIIMHENHOE PACIPOCTPAHEHHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie W CBOWMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY W3 U30bITOYHOrO Habopa
000py10BaHUs, ONUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemnsis
CpellHee 3HAaYeHUe Uu3MepsaeMOol BeNMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiiei JMH3bl), OOOCHOBBIBATH BBIOOp cmocoba U3MEPEHHS
(M3MepUTENBHOTO MPUOOpa);

NPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEJIMYUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HaudaJbHOW CKOpPOCTH, Iepuoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHHUKA OT JUIMHBI HUTH, 3aBUCHMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria
NaJicHNs): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh



YCTaHOBKY, (UKCHpOBaTH pe3yJabTaThl  IOJTYYECHHON 3aBUCHMOCTH
bu3MYeCKuX BEIWYHH B BHUAEC TaONHIl U TPaQUKOB, NE€JIaTh BBIBOJBI IO
pe3yJpTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpeIHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOTHOTO TMaaeHUS, KECTKOCTh NPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4deckas padoTa W MOITHOCTh, YacTOTa W TEPUOJ
KOJICOAHU MaTeMaTH4eCKOoro W MPYKMHHOTO MASTHHUKOB, ONTHYECKAs
cwia coOuparomeid JHWH3bI, pPaJAHOAKTHUBHBIN (OH): IUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPCHHUS, CIeays TPEII0KEHHON WHCTPYKIIMH, BBIYUCIATH 3HAYCHHE
BEJTMYMHBI U aHAJIM3UPOBATH MOTYUCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
MOTPENTHOCTU U3MEPEHHIA;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
000opyI0BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepHaibHas TOYKa, aOCONIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKAs JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO SIJIpa;

XapaKTEepPU30BaTh TMPHUHIUIBI  JIEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAHUA (B TOM YHCIE:
CIUJOMETP, JATYMKU TOJOXKEHHS, PACCTOSHHS W YCKOpPEHHUs, paKeTa,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONAB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

UCITIOJIb30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKU U3YyYEHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
pelieHur  y4eOHO--TIPaKTUYECKUX 3a/ad, OINTHYECKHE CXEMBbl IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIEH JIMH3E;
NPUBOANTH  TMpPUMEpPHl  (HAXOMUTh  WHMOpPMAIMIO O  TIPUMEPax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH 7151 obecriedeHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYCCKUMHU YCTPONUCTBAMH, COXPAHCHHS 3I0POBBS M COOTFOICHHS HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIeH cpeie;

OCYIIECTBJIATh TOUCK HHPOpMaMK (U3HNUECKOTO COJICpKAHUS B
HuTepHeTe, caMOCTOSATENBHO (HOPMYIUPYSI TIOUCKOBBINA 3aMpOC, HAXOAUTH
MyTH OTNPEACIICHUS TOCTOBEPHOCTH MOJYICeHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUH U JTOTIOJTHUTEIHHBIX UCTOUYHHUKOB;



UCIIOJIb30BaTh MPHU BHINOJHEHUHU YUEOHBIX 3a/laHUi Hay4YHO--TIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COAEpKaHUs, CIIPAaBOYHbIE MaTEpUabl, PECYpPCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IUCHbMEHHBIE M YCTHBIE COOOILEHUS HA OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
N KounuecTBO 4acon
n/-n HaumeHoBaHMe pa3aesioB H TeM MPOTrPaMMbl B Koutpoabubie  IIpakTumyeckue JyiekTpOHHBIE (LM (POBLIE)
cero padoTbI padoThI o0pa3oBaTeJibHbIE pecypchl
Paznen 1. Pu3uka u eé posib B NO3HAHUM OKPY:KAIOLIET0 MUpa
11 ®dusuka - Hayka o pUpoae 2 bubmorexa LHOK
' Y PHpoA https://m.eds00.ru/7f416194
bubnmoreka IJOK
12 DUSHHECKHE BEHHHbI 2 1 https://m.eds00.ru/7f416194
1.3 EcTecTBeHHOHAYYHBIN METOJT TIO3HAHUS 2 1 bubmmorexa [IOK
' https://m.eds00.ru/7f416194
Hroro mo paznemy 6
Pasnen 2. [leppoHayanbHbIe CBeIeHUS 0 CTPOEHHH BellecTBa
21 CtpoeHue BelmecTBa 1 bubmmorexa [IOK
' https://m.eds00.ru/7f416194
2.2 JIBr>keHUEe U B3aNMOJICHCTBUE YaCTHI] BEIIeCTBA 2 1 buGmorexa LOK
' A tett https://m.eds00.ru/7f416194
butmmoreka [IOK
2.3 ArperaTHble COCTOSTHUS BEIIECTBA 2 https://m.eds00.ru/7f416194
Hroro no pazneny 5
Pazgen 3. /IBu:keHHe U B3auMoaeiicTBHE TeJl
butmmoreka [IOK
3.1 MexaHH4eCKOe ABIKCHHE 3 https://m.edsoo.ru/7f416194
butmmoreka [IOK
3.2 Muepuus, macca, mioTHOCT: 4 1 https://m.edsoo.ru/7f416194
butmmoreka [IOK
3.3 Crua. Bret cu 14 1 2 https://m.edso0.ru/7f416194
Wroro no pazneny 21



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

Pa3znea 4. /laBjeHue TBEPABIX TeJl, ;KHAKOCTEH U ra3oB

41 Hasnenue. Ilepenada napieHust TBEPAbIMU TEIaAMU, 3 bubmmoreka [{OK
' SKHIKOCTSIMH U Ta3aMHu https://m.edsoo.ru/7f416194
bubmmoreka [IOK
4.2 JlaBIICHHE KHKOCTH > https://m.eds00.ru/7f416194
bubmmoreka [IOK
4.3 ATmoceproe 1aneHie 6 https://m.edso0.ru/7f416194
4.4 JlelicTBrE KUIKOCTH U T'a3a HA TIOTPYKEHHOE B HUX TEIIO 7 3 bubamorera LHOK
' https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 5. Pa6oTa u MOIIHOCTH. DHEPrus
bubnmoreka IJOK
51 PaGora u mompgocT® 3 . https://m.edsoo.ru/7f416194
Bbubnmnoreka IJOK
5.2 Hpoctbie MexaHH3MEI S 1 https://m.edso0.ru/7f416194
bubnunoreka IJOK
53 Mexarmtieckas SHeprus 4 . https://m.edso00.ru/7f416194
HUroro mo paznemy 12
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 12



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

8 KVIACC

Kouu4yecTBO 4acon
DJIeKTpOHHBIE (M (poBELIe)
Nen/m  HaumeHoBaHue pa3/iesioB U TeM MPOrPaMMbI Kontpoanusie = IIpakTuyeckue
Bcero o0pa3oBaTeJibHbIE pecypchl
padoThI padoThI
Paznen 1. TensioBble siBJIeHUS
bubmmoreka [JOK
11 C 5 7
TPOCHHE 1 CEOHETRA BEMllecTRa https://m.edso0.ru/7f4181ce
bubmmoreka [IOK
12 Terutopsie mpouecct 21 1 > https://m.edsoo.ru/7f4181ce
Uroro mo paznemy 28
Paznen 2. DiaekTpuyecKkue 4 MATHUTHBIE SIBJIEHUSI
21 DNeKTpUYeCcKue 3apspl. 3apsHKEHHBIC Tea U UX 7 1 bubaunoreka [IOK
' B3aMMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
bubnmoreka IJOK
2.2 I1 i i 2 1 7
OCTOTHHBII STCKTPHTCCIHI TOK 0 https://m.edsoo.ru/7f4181ce
butmmoreka [IOK
2.3 M 6 1 15
ATHITHBIC ABICmt https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHasE UHIYKIUS 4 bubamorexa LIOK
' P Shn https://m.edsoo.ru/7f4181ce
HUroro mo paznemy 37
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoangecTBo yacoB

DJIeKTpOHHBIE (M (poBELIe)

Nen/m  HaumeHoBaHue pa3/iesioB U TeM MPOrPaMMbI Kontpoanusie = IIpakTuyeckue
Bceero o0pa3oBaTeJibHbIE pecypchl
padoThI padoTsI
Pa3gen 1. Mexannueckue siBJeHUS
bubmmoreka [JOK
1.1 M o 10 1
€XaHNYECKOE IBIKEHHE U CIIOCOOBI €T0 OMHUCAHUS httos://m.edsoo.ru/7f4la4as
. bubmmoreka [IOK
12 Baanmopetictaue Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
bubnmnoreka IJOK
1. 1
3 3aKOHbI COXpaHCHHA 0 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 40
Pa3gen 2. Mexannueckue KoJ1e0aHUA U BOJHBI
bubnmoreka IJOK
2.1 M o 7 3
CXAHIACCKHE KOTCOANHA https://m.edsoo.ru/7f41a4a6
butmmoreka [IOK
2.2 M . 8 1 3
CXAHHHECKHE BOTHBI. 3BYK https://m.edsoo.ru/7f41a4a6
HUroro mo paznemy 15
Paspest 3. JineKTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 OJIEKTPOMATrHUTHOE II0JIE€ U DIEKTPOMArHUTHBIE BOJTHBI 6 2 bubmorexa HOK
' P p https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 6
Pasznen 4. CBeToBbBIE SIBJICHUS
butmmoreka [IOK
4.1 2
3aKOHbI PACTIPOCTPAHCHIA CBETA 6 https://m.edsoo.ru/7f41a4a6



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

bubmmoreka [IOK
4.2 JIuH3BI U ONITHYECKHE TPHOOPHI 6 3 https://m.edsoo.ru/7f41adab
bubmmoreka [IOK
4. P 2
3 azjoKeHue 0enoro CBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41ada6
Uroro no pazgeny 15
Pa3znen 5. KBanroBble siBieHUst
bubmmorexa [IOK
1 nu 4 1
5 CIIyCKaHUE U MOTJIONICHUE CBETa aTOMOM https://m.eds0o.ru/7f41ada6
5.2 CrpoeHue aTOMHOTO spa 6 1 bubmmorexa LIOK
' p P https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
>3 AnepHiie peakin ! 1 1 https://m.edsoo.ru/7f41a4a6
HUroro mo paznemy 17
Pasnes 6. [loBTOpHUTEIbHO-00001IaK0IINI MOAYJI
6.1 [ToBTOpeHne u 0000ImIeHNE coep kanns Kypca GU3NKH 32 9 5 bubmmoreka [HOK
' 7-9 knacc https://m.edsoo.ru/7f41a4a6
HUroro no pazaeny 9
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 3 27



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




HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
Ne KosmmuecTBO yacos Hara DJIeKTpoHHbIE HU(POBBIE
n/n Tema ypoxa Bcecero K.P Hp,paﬁ H3Yy4YCHUs OﬁpaSOBaTeJII)HbIe
pecypcsl
®u3nka — HayKa o pupoze. SBiaeHus Opupoabl 1
DusnvecKue BICHI 1

3 ®dusnyeckue BEIUYMHBI U UX U3MEPECHUC 1

4 VYpok-uccnenosanue "M3mepenne temnepaTypsl Ipyu TOMOIIU 1 1
JKUJKOCTHOrO TEPMOMETPA U AATUUKA TEMIIEPaTyphl"

5 Mertonsl Hay4HOTO TT03HaHMSL. Onrcanne GUINUECKUX SIBICHHMN C 1 Bubmuorexa [JOK
HOMOLIBIO MOJETICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenoranue "[IpoBepka runoTe3bl: JATbHOCTh NOJETA

6 IIapyKa, MyHIEHHOTO TOPU30HTAIBHO, TEM 0O0JIbIIE, YeM OOJIbIIIe 1 1
BBICOTA ITycKa"

7 Crpoenue BemiectBa. ONbITHL, JOKA3bIBAIOLIUE TUCKPETHOE 1 bubnmorexa [IOK
CTPOCHHE BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBM>KeHME YacTHUIL BEIleCTBA 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccienopanue «OMbITHI 10 HAOIIOISHUIO TEIJIOBOTO 1 1
pacIIMpeHus Ta30B»

10 ArperaTHble COCTOSTHUS BEIECTBA 1

11 Oco0eHHOCTH arperaTHBIX COCTOSHHMA BOIbI. O000IIeH e 110 1 Bu6nuoreka IJOK
pazzaeny «IlepBoHaYaIBHBIE CBEACHHUS O CTPOCHHUH BEIIIECTBAY https://m.edsoo.ru/ff0a0378

12 MexaHnndeckoe JBKeHHE. PaBHOMEpHOE U HEpaBHOMEPHOE 1 Bubnunoreka [IOK
NIBIDKEHUE https://m.edsoo.ru/ff0a05c6

13 Ckopoctb. Enqunuiiel ckopoctu 1 bubmiorexa LIOK

https://m.edsoo.ru/ff0a079c



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c

bubmuoreka LIOK

14 Pacter myTi i BpeMerit ABILers https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — Mepa HHEPTHOCTH TE ﬁigﬁ%ﬁlﬁiiﬁﬁlf £020c10
16 IInoTHOCTE BemecTBa. Pacder maccel m 00beMa Tejla o €Tro bu6mmoreka IJOK
IUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparophas pabota «OnpeneneHue MIOTHOCTH TBEPIOTO
Texa»
18 Pemenue 3amau mo Teme "[InoTHOCTH BemecTBa" Bubmiorexa LIOK
https://m.edsoo.ru/ff0al23c
19 Cuila KaKk XapakTepuCTHKa B3auMoerucTBus tei. Cuna
ynpyroctu. 3akoH ['yka
20 JlaboparopHas pabota «/3yueHue 3aBUCIMOCTH PaCTsDKEHUS
(meopmanun) Py KUHBI OT TPUITOKEHHON CHITBD»
21 [[AIBnenne TaroTerus. Cuina TSHKECTH
29 CBs13b MEXIy CUIION TsKECTH U Maccoi Tena. Bec tena. Pemienue bubnmorexa [IOK
3aga4 1o teme "Cuna Tsokectu" https://m.edsoo.ru/ff0al778
93 Cuia TSOKECTH Ha IpYTuX miaHeTax. Ousndeckue Bubnunoreka [IOK
XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
24 Wzmepenue cui. JluHamomeTp bubamoreia LIOK
https://m.edsoo.ru/ff0al8cc
bubnmorexa [IOK
23 Bec rena. Hepecomocts https://m.eds&I)_EJ.ru/fan1778
26 CrosxeHue IByX CHJI, HAIPABIEHHBIX IO OJHOM MPSMOA. Bubnunoreka [IOK
PaBHOE#iCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pewenue 3anay no teme "PaBHonelicTByromas cun"
28 Cuna tpeHus 1 e€ BUbl. TpeHue B MPUPOJIC U TEXHUKE Bubmorexa LIOK

https://m.edsoo.ru/ff0alb9c
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JlaboparopHas pabota «/3ydeHue 3aBUCUMOCTH CHIIbI TPCHUS

29 CKOJIBKEHUS OT CHUJIBI AABJICHUS U XapaKTepa COMPUKACAIOIINXCS BH6JI_HOTeKa LoK
HOBEpXHOCTEl» https://m.edsoo.ru/ff0alcc8
30 Perenue 3ama4d Ha onpeienieHHe PaBHOICHCTBYONICH CHITBI
31 Pemenue 3agau no remam: «Bec Tenay, «I'padpudeckoe Bubmuorexa LJOK
n3o0pakenue cuiy, «Cuibly, «PaBHOACHCTBYOIIAS CHID»Y https://m.edsoo.ru/ff0alde0
Kontponbnas padota no Temam: «MexaHH4ecKoe ABHKCHUEY,
32 «Macca, II0THOCTBY, «Bec Tenay, «['paduueckoe H300paKeHUE
cry, «Cuib
33 Jasnenne. CriocoObl yMEHBIIIEHUS W YBEIIMUCHUS JABICHUS EH6H.HOTeKa LOK
https://m.edsoo.ru/ff0a20a6
34 JlaBneHue ra3a. 3aBUCHMOCTh JaBJICHUS ra3a oT 00bEMa, Bu6nuoreka IJOK
TeMITEpaTyphI https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBneHust TBEPABIMU TEIAMH, KUAKOCTSIMHU U Fa3aMH. bubmmorexa [IOK
3akoH [Tackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )KMAKOCTH U Ta3e, BEI3BAHHOE JICHCTBUEM CHIIBI bubmuoreka LIOK
TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau no teme «JlaBneHue B )KUJAKOCTH U ra3e. 3aKOH Bu6nuoreka IJOK
[Tackamns» https://m.edsoo.ru/ff0a2826
38 Coo0miarommuecs: CoCy/Ibl bubmmorexa [IOK
https://m.edsoo.ru/ff0a2970
39 I'uapaBnnyeckuii mpece brbmmorera LIOK
https://m.edsoo.ru/ff0a3136
40 Manometpsl. [TopiiHeBoil JKUIKOCTHBIN HacOC
41 ATMocdepa 3eMiIu ¥ IPUYKHBI €€ CYIIECTBOBAHUS Bubmorexa LIOK
https://m.edsoo.ru/ff0a2b5a
Bubmoreka [JOK
42 Bec Bo3ayxa. AtmochepHoe naBieHne https://m.e ds<I)lo.ru 1ff0a2b5a
43 Wsmepenue armocdepHoro aapinenus. Onbit Toppuueu Bubmmorexa LIOK

https://m.edsoo.ru/ff0a2da8
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3aBHCHMOCTD aTMOC(I)epHOFO AaBJICHUA OT BBICOTHI Ha YPOBHEM

bubmuoreka LIOK

44 Mopst https://m.edsoo.ru/ff0a2fc4
45 BapomeTtp-anepons. ATMocdepHOe 1aBIeHUE HA Pa3IUnIHBIX Bubnmuorexa LOK
BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenne 3amau o Teme " ATMochepHoe gaBicHue"
47 JelicTBre KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO. Bubnmuorexa LOK
ApxumeroBa cuia https://m.edsoo.ru/ff0a3276
48 Jlaboparophast pabota «OmnpeneneHue BEITANKHBAIOLICH CHIIBI, 1 Bubmuorexa LJOK
JICUCTBYIOIICH Ha TEJO, IOTPYKEHHOE B KHIKOCTb) https://m.edsoo.ru/ff0a33fc
PR At ————— 1 buGmorexa LIOK
e https://m.edsoo.ru/ff0a3514
50 [TnaBanue Ten bubamoreta LIOK
https://m.edsoo.ru/ff0a3a96
51 Jlaboparophas padota "KoHcTpynpoBanue "apeOMeTpa I/IJ'II/I 1
KOHCTPYHUPOBAHUE JIOAKHU U OIpeesieHre e€ rpy30no1bEMHOCTH"
Pemienn : .
52 Bi)szfyx:n?;it{g;: iﬁingg;:iiiz;:iu:;, JKUIKOCTEN U bubmmorexa HOK
a30B% https://m.edsoo.ru/ff0a3654
53 KOHTpOJIBIv{aH pabota o Teme «/laBieHre TBEpABIX T,
JKUJIKOCTEH M Ta30B»
Bubmuorexa [JOK
>4 Mexatitieckas pabora https://m.eds;f).ru/fanSfBZ
55 MontHocTs. EAMHUIIEI MOIITHOCTH bubmorexa LIOK
https://m.edsoo.ru/ff0a3f82
56 ypOK:I/ICCJIeIIOBaHI/Ie "Pacuér MomHOCTH, pa3BUBaEMOil IPU 1
noxbsEMe 1o JiecTHUIE"
57 [Ipocteie Mexanu3mel. Peruar. PaBHoBecue cuit Ha peryare
58 Prruaru B Texnuke, ObITy M ipupoze. Jlabopatopnas pabora 05 Bbubmuorexa LIOK

«HccnenoBanue ycaoBUA paBHOBECHUS phluara

https://m.edsoo.ru/ff0a478e
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bubmuoreka LIOK

59 Pemrenne 3amay o TeMe «Y CIIOBHUS PAaBHOBECHS phIYaray 1 https://m.edsoo.ru/ff0a48a6
60 Koadduument nonesnoro aeiicteust Mexanusma. Jlabopatopnas 1 05
pabora «M3mepenne KI1/| HaKIOHHON TIOCKOCTIY
61 Pemenue 3amaud mo teme "Pabora, MmomHOCTE, KIT/]" 1 EES;I;(;;ZI;Zi?rI:/fan 4048
62 Mexannueckast sHeprusi. Kunetndeckas v moTeHIHaIbHas 1 Bubmuorexa LJOK
SHEPIUs https://m.edsoo.ru/ff0a4252
63 3aKOoH cOXpaHeHHs MEXaHUIECKOI SHEpTUu 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0a4360
VYPOK-3KCHEPUMEHT MO TeME "DKCIEPUMEHTAIBHOE ONPEICICHHE
64 M3MEHEHUs] KHHETUYEeCKOW U MOTeHIMaIbHON S3HEPTUHU PU 1 1
CKaTBIBaHWH TeJla 110 HAKJIOHHOM ITOCKoCTH"
65 KonTponpaas padora o teme «PaboTa 1 MOITHOCTh. DHEPTHs» 1
66 PesepBHBIiT ypok. PaboTa ¢ TekcTamu 1o Teme "MexaHudeckoe 1 bubmmorexa [IOK
IBUOKeHHE" https://m.edsoo.ru/ff0a4ee6
67 PeszepeHsiii ypok. Pabora ¢ Tekcramu mo teme "JlaBneHue 1 Bubmuoreka [OK
TBEP/BIX TEJ, KHUAKOCTEH U ra3oB" https://m.edsoo.ru/ffOa4ffe
68 PeseprHBIit ypok. PaboTa ¢ TekcTamu 1o Teme "Pabora. 1
MormutHoCT. DHEprus"
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12
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8 KVIACC

KoanyecTBo yacoB

DyeKTpoHHBbIE HUPPOBBIE

Ne JlaTa
Tema ypoxka o0pa3oBare/ibHbIe
n/u Bcero K.p. TIIp.pa6 u3yueHust
pecypcsl
1 OCHOBHBIC TTOJIOKCHUS MOJICKYJIIPHO-KUHETHUECKON TEOPUU U 1 Bubmuorexa LJOK
UX OIBITHBIE TIOATBEPIK IECHISI https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB H MOJICKYT 1
3 Mogenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSTHHMA 1 bubmmoreka [JOK
BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsiICHEHHE CBOMCTB TBEPIOTO, JKUAKOTO M Ta3000pa3HOTO
4 COCTOSTHUI BEIIeCTBa HA OCHOBE IMOJIOKEHUH MOJIEKYIISIPHO- 1
KUHETHUYECKON TEOpUHU
bubmuoreka LIOK
5 Kpucramnmaeckne u amopdabIie Tena 1 https://m.edso0.ru/f0a5800
6 CMaumnBaHue U KaWUIIpHOCTh. [IoBepXHOCTHOE HATSKEHME 1 brubmmorexa LIOK
https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacupeHue u cxatrue 1 bubamorewa LIOK
https://m.edsoo.ru/ff0a5a26
3 Temmnepatypa. CBs3p TEMIIEpaTypbl CO CKOPOCTBIO TEILIOBOTO 1
JIBUKCHHS YaCTHIT
Buytpennss sneprus. CiocoObl U3MEHEHHs BHYTPEHHEH Bbubnuorexa LIOK
9 1
SHEPTHH https://m.edsoo.ru/ff0a5c60
10 Bune! reronepenaun 1 bubmorexa HOK
https://m.edsoo.ru/ff0a6412
11 Ypok-koHhepenus "[IpakTHuecKoe UCI0b30BaHUE TEIIOBBIX 1 1 Bubnunoreka [IOK
CBOICTB BEIIIECTB M MAaTEPHAJIOB B IIEJIAX dHEprocOepekeHus" https://m.edsoo.ru/ff0a65c0
12 KonmnuaecTBo TenmoTel. Y aeapHas TENI0EMKOCTh 1 bubmorexa [IOK

https://m.edsoo.ru/ff0a6976
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13 YpaBHeHHe TeroBoro 0ananca. Teroo0MeH U TemIoBoe bubnuoreka [JOK
paBHOBeCHE https://m.edsoo.ru/ff0a7088
14 Jlaboparopnast pabdota "HcciaenoBanue siBICHUS TEIIOOOMEHA Bubnmuorexa LOK
IIPY CMEIIMBAHUK XOJIOMHOM U ropsueii Boab!" https://m.edsoo.ru/ff0a6a98
15 Pacuer konnuecTBa TEIUIOTHI, HEOOXOIUMOTO [l HArPEeBaHUS
TeJa ¥ BBIIEISEMOT0 UM MIPU OXJIKICHUN
16 Jlaboparopnast pabota "OnpeneneHue yaenabHONW TeIIOEMKOCTH Bubmuorexa LJOK
BemlecTa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIUIMBa. Y AeTbHas TEII0Ta CrOpaHUs bubamoreta LIOK
https://m.edsoo.ru/ff0a7b5a
18 IInaBneHue U OTBEpACBAHUE KPUCTALINYECCKUX TeJ. Y IeJbHas bubnmorexa [IOK
TEIJIOTA TUIABJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaboparopHas pabota "OnpeneneHue yAeabHOH TETIOTHI bubnuoreka [IOK
IUTaBJICHYS JIbaa" https://m.edsoo.ru/ff0a72fe
20 ITapooOpa3oBanue u KoHACHCaIus. Mcrapenue Bubmiorexa LIOK
https://m.edsoo.ru/ff0a740c
M e e e
https://m.edsoo.ru/ff0a786¢c
JaBJICHUS
29 Brnaxxnocts Boznyxa. JlJabopatopras pabora "Onpeznenenue Bbubnuorexa LIOK
OTHOCHTEIIbHO# BIIa)KHOCTH BO3/IyXa" https://m.edsoo.ru/ff0a7628
23 Pemienue 3a7a4 Ha onpe/ielieHUE BIAKHOCTH BO3IyXa
24 [MpuHIHMITEL pabOTHI TETJIOBBIX ABUTaTeneil. [lapoBas TypOuHa.
JlBUraTens BHyTPEHHETO CrOpaHUs
25 KIIJI TenmoBoro asurarens. TemIoBble ABUTAaTEIN U 3aIlUTa Bu6nuoreka IJOK
OKpY’KaroIei cpejibi https://m.edsoo.ru/ff0a7c7c
2 3aKOH COXpaHEHUs U MPEBPAIICHNUS YHEPTHH B TETUIOBBIX
nporieccax
97 IToaroroBka Kk KOHTPOJIBHON padoTe mo Teme "TemtoBbie Bubmoreka [JOK

siBieHusl. VI3MeHeHue arperaTHbix COCTOSIHUM BemiecTa"

https://m.edsoo.ru/ff0a83f2
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Kontponbnas padota o teme "TemoBsie siBnenus. Vizamenenue

bubmuoreka LIOK

28 arperaTHbIX COCTOSHHI BemecTBa" https://m.edsoo.ru/ff0a86ae
29 DnekTpu3anus Tei. J[Ba poaa 3IeKTPUIECKHX 3apsI0B
30 Ypok-uccrnenopanne "DNeKTpU3AMS TET HHAYKIHEH U IPH 1
CONPUKOCHOBEHUH"
. Bubnmuorexa LOK
31 BsaumopeiictBue 3apsokeHHBIX Tell. 3akoH Kyrnona https://m.e dsi.ru /ff0a87ed
32 Onextpuueckoe mose. HanpsskeHHOCTh AIEKTPUIECKOro MoJIsl. Bubmuorexa LJOK
TTpuHIUIT CYNEePIIO3UIIUH ICKTPHUESCKUX TTOJICH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu anexkTpuueckux 3apsaoB. DIEMEHTAPHBIN 3apsia.
CtpoeHnue atoma
34 IIpoBOAHUKM U AUAIEKTPUKU. 3aKOH COXpaHEHUS Bubmuorexa [JOK
IIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Penrenue 3agay Ha IpUMEHEHHE CBONHCTB AJIEKTPUIECKUX 3apsIIOB bubamorexa LIOK
https://m.edsoo.ru/ff0a90cc
36 DIIEKTPUYECKUN TOK, YCIOBHS €r0 CyLIECTBOBaHUS. ICTOUHUKH bubnmorexa [IOK
3EKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JlelicTBHSI AIEKTPUIECKOTO TOKa BHGHIHOTeKa LOK
https://m.edsoo.ru/ff0a96hb2
38 Vpok-uccinenosanue "JIeiicTBHE AIEKTPUUECKOTO OIS Ha 1
MPOBOJHUKH U JUAIECKTPUKH"
39 DJNEeKTPUUECKHUI TOK B MeTaIJIaxX, XKHUIKOCTSAX U ra3ax Bubmorexa LIOK
https://m.edsoo.ru/ff0a9838
40 DneKTpruYecKas 1eMb U €€ COCTaBHBIC YaCTH
41 Cuna Toka. JIaboparopHas padota "H3mepeHue u peryaupoBaHue 05 Bbubnuorexa LIOK
CHJIBI TOKa" https://m.edsoo.ru/ff0a8bd6
42 OnekTpuyeckoe HanpspkeHne. Bonbrmerp. JlaboparopHas pabora 05 bubnmorexa [{OK
"M3mMepeHue U peryupoBaHie HanpsoKeHus " https://m.edsoo.ru/ff0a9e14
43 CormpoTuBIIeHAE TPOBOTHUKA. Y JCIIBHOE COMPOTUBIICHHE Bbubnuroreka [IOK

BEIIECTBA

https://m.edsoo.ru/ff0aa738
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Jlaboparophast paboTa "3aBUCHMOCTb 3JIEKTPUUECKOTO

bu6nmoreka IJOK

44 COIMPOTHUBIICHHUSI TPOBOJHUKA OT ero"nnnnm, IO https://m.edsoo.ru/ff0aa738
TIOTIEPEYHOTO CEUSHHSI ¥ MaTepralia
45 3aBUCHMOCTH CHIIBI TOKA OT HampspKeHus. 3akoH Oma 1S bubmmoreka [JOK
ydacTka Lenu https://m.edsoo.ru/ff0aad44a
JlaGopaTopHas padota "HcciaenoBanre 3aBUCUMOCTH CHJIBI TOKA,
46 Hz[ymiro tll)epe;;)emcmp, OT COTIPOTHUBIICHUS PE3UCTOPA H Bubmiorexa LIOK
| https://m.edsoo.ru/ff0aa04e
HaIPsDKEHUS Ha PE3UCTOpe
47 [TocnenoBarenbHOE U MapaLICILHOE COSAMHECHUS IPOBOTHUKOB
Jlaboparophast pabota "IIpoBepka npaBuia CI0KEHUS
48 HaHpSII)H(eH};)/IfI HIE)I/I nocneu(f)BaTeI?ILHofa COCTMHEHHUH JBYX Bubmiorexa LIOK
. https://m.edsoo.ru/ff0aaa58
PE3UCTOPOB
49 Jlaboparophas padota "[IpoBepka mpaBwiIa Uit CUITBI TOKA TIPU bubnmorexa [IOK
napaieaTbHOM COeTHHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3aau Ha npuMeHeHUe 3akoHa OMa A1 pa3Iu4HOTO Bubmuoreka [JOK
COEIMHEHUsI IPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTBH 3IEKTPUIECKOro ToKa. 3akoH J[Koyis- bubnmorexa [IOK
Jlenna https://m.edsoo.ru/ff0ab124
59 JlaboparopHas padota "Onpesernenue padoThl U MOIITHOCTH Bubnunoreka [IOK
3IEKTPUYECKOTO ToKa" https://m.edsoo.ru/ff0ab3e0
DNeKTPUIECKUE TSN U TIOTPEOUTENHN DIIEKTPUIECKON SHEPTHH B Bubnunoreka [IOK
53
obiTy. KOopoTkoe 3amMbIkaHue https://m.edsoo.ru/ff0ab660
IToaroToBKa K KOHTPOILHOW paboTe Mo TeMe "DIeKTpUIeCcKue
o4 3apizuﬂ. 3ap51>1<eHHbI1)e Tena I/II:/IX B3aMMOJCHCTBUS. HT}))CTOSIHHHﬁ bubamorerca LIOK
. https://m.edsoo.ru/ff0abd2c
ANEKTPUIECKUNA TOK
KonTponbHas pabora o Teme "DIeKTpUIECKHUe 3apsibl.
55 3ap5[>£eHHBIe Tina U UX B3aI/IMoz[eI7ICTT$I$L Hocmmfmiﬁ bubmmorexa [OK
. https://m.edsoo.ru/ff0abea8
JNEKTPUIECKHUI TOK
56 IlocTosiHHBIE MarHUTHI, UX B3aUMOJICHCTBHUE
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bubmuoreka LIOK

57 Ypok-uccrnenopanne "M3ydeHne nosei mocToSHHBIX MAaTHATOB 1 1 https://m.edsoo.ru/ff0ac3do
58 MaruutHoe nosie. MarautHoe 1mosie 3eMJIM U €ro 3HaueHUe JIs 1 Bubnmuorexa LOK
’KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
59 OmpIT Opcrena. MarHUTHOE TIOJIE IIEKTPUIECKOTO TOKA 1 bubmmoreka [JOK
MarHuTHOE T0JIe KaTyIIKHA C TOKOM https://m.edsoo.ru/ff0ac1d2
[IpumMeHeHne 371eKTPOMarHiuToB B TexHUKe. JlabopaTtopHas
60 p560Ta "H3W6HHCT§eﬁCTBHH MAarHMTHOTO IOJIS Hz Hp(l;)BO,Z[HI/IK c 1 0.5 bubmiorexa IOK
., https://m.edsoo.ru/ff0ac74a
TOKOM
ONEeKTpOABUTaTENb MOCTOSIHHOTO TOKA. Mcronbs3oBanne
61 3JIEKTPOJIBUTaTeNIe B TEXHUUECKUX YCTPOUCTBAX U HA 1 bubnunoreka [IOK
tpaHcmopre. JlaboparopHas pabora "KoHcTpyrpoBanue u https://m.edsoo.ru/ff0ac86¢
W3y4eHHUE pa0dOThI ANEKTPOABUTATEIIS"
62 OmneiTel @apajesi. 3aK0H MEKTPOMArHUTHON MHIYKIMH. 1
IIpaBuno Jlenna
Onekrporeneparop. CrocoOb! MOTYYCHUS JIEKTPUICSCKON
63 SHEPrur. DICKTPOCTAHIINU Ha BO30OHOBIISIEMBIX HCTOYHHUKAX 1
SHEPTUu
64 IlonroroBka K KOHTPOJIBHON paboTe 1o TeMe "DIeKTPUIEeCKHe U 1
MarHuTHbIE ABJICHUA"
65 Kontposbnas pabota no teme "neKTpuyecKre 1 MarHUTHBIE 1 Bbubnuorexa LIOK
sSBICHHS " https://m.edsoo.ru/ff0acb14
PesepeHslii ypok. Pabora ¢ Tekctamu 1o Teme "TerioBsie Bbubnuorexa LIOK
66 1
sBJICHUS " https://m.edsoo.ru/ff0accse
67 Pe3zepeHsiii ypok. Pabota ¢ Tekctamu o teme "llocTossHHBIH 1 Bubmuorexa [JOK
IICKTPUUYECKHUHT TOK" https://m.edsoo.ru/ff0acdc6
68 PesepeHelii ypok. Pabota ¢ TekcTamu o Teme "MarauTHble 1
SIBJICHIS "
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 145
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9 KJIACC

KoangecTBo yacoB

Dy1ieKTPOHHbBIE N (PPOBLIE

Ne Jara
i Tema ypoxka Beero KP. Mppag  msysenns o0pa3oBaTeibHbIE
pecypcsl
1 MexaHunueckoe IBHKeHHE. MaTepuanbHas TOUKa 1
2 Cuctema otcueta. OTHOCUTEIHHOCTh MEXaHHYECKOTO JBIKEHHUS 1 bubmoreta LIOK
https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NIPSMOTMHEWHOE TBHKCHIES 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBaomepHoe mpsmonuHeitHoe nBmwkenne. Cpemansis u 1
MTHOBEHHAs! CKOPOCTh
5 [IpsamoinHeTHOE paBHOYCKOPEHHOE IBUKEHHUE. Y CKOPEHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ad8d4
5 CKopoCTh NPSAMOIHHEHHOTO PABHOYCKOPEHHOTO JBIKCHHSI. 1
I'paduk ckopoctn
7 JlaGoparopHas padora "Omnpe/eneHne YCKOpeHUs Telia pu 1 1 Bbubanoreka [JOK
PaBHOYCKOPEHHOM JIBU)KEHHH 110 HAKJIOHHO#M MI0cKOCTH" https://m.edsoo.ru/ff0adb18
8 Cso0OogHoe nagenue tei. OnbITe [ anunes 1
9 PaBHOMepHOE nBMKEHME TIO OKpYKHOCTH. [lepnon u yacToTta 1 bubanoreka [HOK
obparienus. JInHeiHas U yriioBast CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LenTpocTpeMuTENEHOE YCKOPEHIE 1
11 ITepBbiit 3akoH HproTOHA. BEKTOp CHIIBI 1 ];ZS;I:I;I/(;ZI;CI)_E)(.)YILJ(/fane 612
12 Bropoii 3axon HetoroHa. PaBHOelicTBy OmAs crna 1 bubmorexa HOK
https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akoH Hprotona. Cyneprno3uust cui 1 EESSJ,]:I;I/(:TT]Z?SCI)IO?IE/ 1026082
14 Pewenne 3aa4y Ha npuMeHeHue 3akoHOB HproTOHA 1 bubmoreica LIOK

https://m.edsoo.ru/ff0aeb6c
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butmuoreka [IOK

15 Cira ypyroetit. Saior Tyia https://m.edsoo.ru/ff0aeca2
16 Pemenwne 3anad mo teme «Crina ynmpyrocti
17 JlaGopatophas paborta «OnpeneneHue KecTKOCTH MPYKHUHbBDY BH6H_HOTeKa LoK
https://m.edsoo.ru/ff0aee28
Bubmmoreka LIOK
18 Cina Tperi https://m.edscl)lo.ru/fanf738
19 Pemenwue 3anau o treme «Cuia TpeHHSD» bubmorera HOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparopras pabora "Omnpenenenre ko3 dumnrenTta TpeHus bubmmnoreka [HOK
CKOJIbXKEHUs" https://m.edsoo.ru/ff0af8be
21 Pemenue 3anau no teme "3akonsl Hetorona. Cuia ynpyroctu. Bu6mmoreka [IOK
Cuna tperus" https://m.edsoo.ru/ff0afb8e
29 Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTCHHSI. Y CKOPEHUE bubaunoreka [IOK
CBOOOJTHOTO MAaJICHUS https://m.edsoo.ru/ff0af044
23 Ypok-koHbpepeHius " [IBikeHne TeT BOKPYT TPAaBUTAIIMOHHOTO
nentpa (Comueunas cucrema). ['amaktuku"
24 Pemenwne 3agad o teme "Cuia TSXKeCTH U 3aKOH BCEMUPHOTO bubanoreka [IOK
TSroTeHus" https://m.edsoo.ru/ff0af5f8
25 [lepBas kocMudeckast ckopocTs. HeBecoMOCTh 1 meperpy3ku bubmoreia LIOK
https://m.edsoo.ru/ff0af33c
26 PaBHOBecue MaTepuanbHOI TOUKH. AGCOMIOTHO TBEPIOE TEIIO. bub6imoreka [IOK
PaBHOBecue TBEPIOTO TeNa ¢ 3aKPEIUIEHHON OChIO BPAILICHHUS https://m.edsoo.ru/ff0afe36
27 MowmenT cuibl. LleHTp TsxecTu
28 Pemrenue 3anau o reme "MomeHT cuitbl. LeHTp TshkecTr” bubmoreia LIOK
https://m.edsoo.ru/ff0b02b4
29 [loaroroBka Kk KOHTPOJIBHOH padoTe o Teme "MexaHnueckoe Bub6imoreka [IOK
nBwxenue. Bzanmopelicrsue ten" https://m.edsoo.ru/ff0b0408
30 KonTponbHas pabora o teme "MexaHHUECKOE JBHKEHHUE. bu6mmotexa [IOK

BzanmoneiicTue Ten"

https://m.edsoo.ru/ffOb06ec
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I/IMHYJ'H:C TCI1a. HMHYJ'H:C CHIIBL. 3aKOH COXpaHCHHA UMITYJIbCA.

butmuoreka [IOK

31 Yrpyroe v HEYIpyroe B3auMoIcHCTBHE https://m.edsoo.ru/ff0b07fa
32 Pemenue 3anad mo teme "3aKOH COXpaHEHUs UMITyJIbca" bubmmoreica LIOK
https://m.edsoo.ru/ff0b096c
33 Ypok-koHbpepeHus "PeakTuBHOE IBIKEHNC B IPUPOIE U
TexHUKe"
Bu6mmoreka LIOK
34 Mexanndeckas paboTa ¥ MOIITHOCTb https:/m.e dS(I)_E).ru /f0b0as4
35 PaboTa cuitbl TSDKECTH, CHIIBI YIPYTOCTH U CHUJIBI TPEHUS bubmoreta LIOK
https://m.edsoo.ru/ff0b0db8
JlaboparopHas padora «Onpeenenne padOThI CHITBI TPEHHS MTPH
36 PaBHOMEPHOM JIBM)KEHUH TEJa IO TOPU30HTATIBHON
MTOBEPXHOCTI»
37 Casi3b 3HEpruu u paboTsl. [loTeHnManpHast SHEPTHS
38 Kunerndeckast sHeprus. Teopema 0 KHHETHYECKOW SHEPTUU bubmmorexa LIOK
https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEHHs YHEPTUH B MEXaHHUKE
40 Jlaboparophas padota «/3ydeHne 3aKoHa COXPaHEHUs SHEPTUU» ﬁggi?;:;i?siﬂﬁl frob12fe
41 KonebarenbHoe qBMKEHNE U €T0 XapaKTEPUCTUKH bubmmorexa LIOK
https://m.edsoo.ru/ff0b1858
42 3aryxaromue konebanus. Boinyxaennsle konebanus. Pezonanc EH6H_HOTeKa Lok
https://m.edsoo.ru/ff0b20f0
43 MareMaTuyecKUid U NPy KUHHBIA MaITHUKHU
44 VYpok-uccienoBanue «3aBUCUMOCTb II€pHOJa KOIeOaHui OoT bu6imoreka [IOK
’KECTKOCTH MPYKUHBI U MACChI TPy3a» https://m.edsoo.ru/ffOb197a
45 [IpeBparenne sHEPTUN TP MEXAHUIECKUX KOJIEOAHUAX
46 Jlabopatophas padora «OmnpeeneHue 4acToThl U MEPHOIa bu6mmotexa [IOK

KoJieOaHuit IMPYXXUHHOI'O MassTHUKa»

https://m.edsoo.ru/ffOblaec
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Jlabopatopnas padota «IIpoBepka HE3aBUCUMOCTH TIEpHOAA Bubmmoreka LIOK
47 paTopHasd p PpOBCp P
KosieOaHui rpy3a, MOJBEHICHHOTO K HUTH, OT MacChl TPy3a» https://m.edsoo.ru/ffOb197a
48 Mexanudeckue BojHbl. CBOMCTBA MEXaHMYESCKHUX BOJIH. butmuoreka [IOK
IIpomonbHBIE M OMIEPEYHBIE BOTHEI https://m.edsoo.ru/ff0b21fe
49 Ypok-koHbpepeHus "MexaHndecKie BOJHBI B TBEPIOM TeTIe.
CeiicMuueckue BOJTHBI"
50 3Byk. Pacmipoctpanenue u oTpaxkeHUe 3ByKa
Yy pocTp p Yy
51 VYpoxk-uccnenosanue "HabnroneHne 3aBUCIMOCTH BBICOTHI 3ByKa
OT 4acTOTHI"
52 I'poMKoOCTB 3ByKa U BBICOTA TOHA. AKYCTUYECKHIA PE30HAHC
53 VYpoxk-koHbpepeHnus "YIbTpa3ByK U HHPPa3ByK B MPpUpoje U Bu6mmoreka [IOK
TexHHKe" https://m.edsoo.ru/ff0b23ca
54 [MoaroroBka kK KOHTPOJIBHOH padoTe 1o TeMe "3aKOHbI Bu6mmoreka [IOK
coxpaHeHus1. MexaHndeckne KosieOaHus 1 BOJTHBI" https://m.edsoo.ru/ffOb25f0
55 KonTponbHas pabora mo Teme "3aKOHBI COXpaHEHUSI.
MexaHn4yeckue KojaeOaHus: ¥ BOJHBI"
Bu6mmoreka [IOK
56 DNeKTpOMarHuTHOE ToJe. DIeKTPOMAarHUTHBIE BOJTHBI 1
https://m.edsoo.ru/ff0b2abe
57 CBo¥CTBa 3JIEKTPOMArHUTHBIX BOJTH
58 VYpoxk-koHbpepenuus "lkana 31eKTpOMarHUTHBIX BOJIH. bu6imoreka [IOK
Hcnonb30BaHKe JIEKTPOMArHUTHBIX BOJIH JUIsi COTOBO# CBSI3H" https://m.edsoo.ru/ff0b2fe6
59 Ypok-uccrnenoBanue "M3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX bubnuotexa [JOK
BOJIH C ITOMOIIIBI0 MOOMIILHOTO Tenedona" https://m.edsoo.ru/ffOb2c6c
60 Pemenwne 3ana4 Ha ornpe/ieIeHHe YacTOThI U JTTHHBI
ANIEKTPOMATrHUTHOMN BOJHBI
61 DnekTpoMarHuTHas npupoza ceera. CKkopocTs cBeTa. BonHoOBEIE bubnmnoreka [HOK
CBOIICTBA cBETa https://m.edsoo.ru/ff0b31d0
62 Hcrounrku ceera. [IpsiMonuHeiHOE pacpOCTpaHEHHUE CBETA. bu6mmotexa [IOK

3armenus ConHua u JIyHsl

https://m.edsoo.ru/ff0b3658
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3aKkoH OTpaKCHUs CBCTA. 3ep1<aﬂa. Pemenue 3agay Ha

butmuoreka [IOK

63 NPUMEHECHUE 3aKOHA OTPAKCHUSI CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenue cBeta. 3aKoH NPEIOMIICHUS CBETa bubmmoreica LIOK
https://m.edsoo.ru/ff0b3aea
65 ITonHoe BHyTpeHHEE OTpakeHue cBeTa. Mcnoap30BaHue MOIHOTO bubmoreka [[OK
BHYTPCHHETO OTPa)KCHHS B ONITHYECKUX CBETOBOJIAX https://m.edsoo.ru/ffOb3c5c
JlaGoparopHas pabora "McciieqoBanre 3aBUCUMOCTH yTiia
66 MPEJIOMIJICHHSI CBETOBOTO JIyda OT yIiia MaJIcHHs Ha TPaHUIIe
"Bo3ayx-cTeKio""
67 Ypok-koHbpepeHius "Vcnons30BaHue MOTHOTO BHYTPEHHETO
OTPaXXEHUS: CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
Bu6mmoreka [IOK
68 JIuazer. OnTryeckas cuiia JTNH3bL https://m.e dS(I)_E).ru /f0b3f2c
69 [TocTpoeHue n300paKeHU B JTHMH3aX bubmmorexa LIOK
https://m.edsoo.ru/ff0b444a
70 Ha60paTopraa pabota "OnpeneuneHHe (hOKYCHOTO PacCTOSHUS U Bbubanoreka [JOK
ONTHYECKOW CHIIbI COOMpAroIeit THH3bI" https://m.edsoo.ru/ff0b4206
71 VYpoxk-koHpepeHnus "OnTudeckue JIMH30BbIE TPUOOpPHI" ﬁ:isgl;[/(;:zzasf)l()c.)rﬁlffOC 0a7e
72 I'ma3 kak onTHyeckas cucreMa. 3peHue bubmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "edektsr 3penns. Kak coxpanuts 3penune"
74 Paznoxenue Genoro ceera B criektp. OnbiTel HptoTOHA. bubanoreka [HOK
CroxeHue CrieKTpaJIbHBIX [[BETORB. Jlucrepcus cBeta https://m.edsoo.ru/ffOc0f4c
15| cnckap s scpem usete npeionos it i st Bimorera LIOK
U S—" https://m.edsoo.ru/ffOcOe2a
76 Ypok-ipakTuKyM "BoJTHOBBIE CBOWCTBA CBETA: TUCIIEPCHSI,

uHTepdeperuns u audpaxums”
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butmuoreka [IOK

77 OmeiTel Pezepdopma 1 mmaneTapHas MOIEb aToMa https://m.edsoo.ru/f0c12a8
78 IToctynatel bopa. Moznens atoma bopa
79 Hcnyckanue u nornouieHue cBera atoMoM. KBantsl. JInHelyaTsie bubamoreka [HOK
CIICKTPBI https://m.edsoo.ru/ff0c144c
80 VYpok-nipaktrkyMm "HaOumo/ieHre CrieKTpoB HCITyCKaHus " ﬁzgz?lﬁzzzicl)rﬁ/ﬁm 1550
81 PannoakTMBHOCTE U €€ BUIBI bubmorera HOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aroMHoro siapa. Hykinonnas Mmojens bubmmorexa LIOK
https://m.edsoo.ru/ff0cl8ac
83 PamnoaktuBHEIE TpeBparnienns. M30Tomns BH6H_HOTCKa Lok
https://m.edsoo.ru/ffOclal4
84 Pemenwue 3anad o teme: "PaaroakTUBHBIC TIpeBpalieHus" bubmorexa [IOK
https://m.edsoo.ru/ffOclb4a
85 [leprox momypacnana
86 Ypok-koHbpepeHius "PaquoakTUBHbBIC U3ITyU4eHHUS B IPUPOJIC, bubaunoreka [IOK
MeJMIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakuyu. 3aKOHBI COXpaHEHUS 3apaJ0BOI0 U MacCOBOTO bubanoreka [IOK
qucen https://m.edsoo.ru/ff0c1c58
88 DHeprus CBsA3U aTOMHBIX siiep. CBsI3b MacChl ¥ SHEPTHH bubmmorexa LIOK
https://m.edsoo.ru/ff0cld7a
89 Penrenue 3agau mo teme "Snepueie peakiun”
90 Peaxruu cunTesa u aenenus saep. Ucrounuku sueprun CoHIA U bub6mmoreka [IOK
3BE311 https://m.edsoo.ru/ffOc1e88
91 Ypok-koHbepenus "Snepras sHepretuka. JlericTBus
PaIMOAKTUBHBIX M3JIYYCHUH HA dKUBBIC OPraHU3MBbI"
92 [MoaroroBka kK KOHTPOJIBHOM padoTe 1o TeMe "INeKTPOMarHuTHOE bu6mmotexa [IOK

nose. DIEKTPOMarHuTHbIE BoJHbI. KBaHTOBBIE sBICHUA"

https://m.edsoo.ru/ff0c223e
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KontponbHas padoTa no Teme "I1eKTpoMarHuTHOE MOJIe.

93 1
DneKTpoMarHuTHeIe BoJHbEL. KBaHTOBBIC siBNIEHUS"
94 [ToBTopenue, o6006uIeHue. JlabopaTopHbIe pabOTHI IO KypCy 1 1 Bubmmoreka LIOK
"B3aumopeiicTBue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 0600mEeHne. Pernmenne pacueTHRIX B Ka9eCTBEHHBIX 1 bubmoreka [[OK
3anad 1o TeMe "TernoBsie mporecch” https://m.edsoo.ru/ff0c2572
9% [loBTopenue, o6o0IeHNE. Pemenre pacueTHBIX U KaueCTBEHHBIX 1 Bu6mmoreka LIOK
3agay o TeMe "KIIJ] TennoBeIx gsurareneii” https://m.edsoo.ru/ff0c2a22
97 [ToBTOpenue, 0600mEeHne. Permenne pacyeTHRIX B Ka9eCTBEHHBIX 1 bubmoreka [{OK
3amaq o teme "KIIJ[ anmekTpoycTaHoBOK" https://m.edsoo.ru/ff0c2b30
98 [loBTOpenwue, o6obmenue. JlaboparopHsie pabOTHI IO KypCy 1 1 bubmmoreka [HOK
"CBeToBbIC ABICHUS" https://m.edsoo.ru/ff0c2c52
[TorTOpenue, o6o0IIeHNe. PaboTa ¢ TekcTamMu 1o TeMe "3aKOHBI bubnuorexa LIOK
99 1
COXpaHEeHHUs B MeXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenwue, o6o0menne. Pabora ¢ Tekcramu 1o Teme 1 bubmmoreka [HOK
"Konebanust v BOJTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenwue, o6o0menne. Pabora ¢ Tekcramu 1o Teme 1 bubmmnoreka [HOK
"CBeToBbIC ABICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o6o0mmenne. Pabora ¢ Tekcramu 1o Teme 1
"KBanroBas u snepHas ¢puzuka"
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

» dusuka: 7-# kacce: 0a30BbIN YpOBEHb: yueOHHUK, 7 Kiacc/ [lepeimkun .M.,
NBanoB A.U., AkiimonepHoe odmectBo «M3aarensctBo «IIpocBerienne

» dusznka: 8-i kiacc: 0a30BbIM YpOBEHb: yueOHUK, 8 kiacc/ [lepouimkund 1. M.,
NBanoB A. 1., AkimonepHoe o6miectBo «M3natensctBo «IIpocBenienner

» ®usuka: 9-i knacc: 6a30BbIid ypoBeHb: yueOHuUK, 9 kiacc/ [lepsimkun M. M.,
['ytauk E. M., FIBanoB A. U., [lerpoBa M. A., AKIInoHEpHOE OOIIECTBO
«3marensctBo «lIpocBemienne»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

®dusuka. 8 kiacc. OnopHbIE KOHCIIEKTHI M Pa3HOYPOBHEBBIC 3aJaHUS K YYCOHUKY
A.B. Ileppimkuna

®usuka. 7 kinacc. Metoauueckoe nocobue k yueoOHuky A.B. [leppikuna.
OI'oC

®usuka. 7-9 knaccel. COOpHUK KOHTPOJBHBIX U CAMOCTOATEIBHBIX padboOT
Hcauenkosa, 3axapesuy, Jlopodeitunk

Mexanuka 0e3 kojieOaHul i IIKOJIBHUKOB U yuuTtened MiBanoB Muxaun
['eoprueBnu

®dusuka. 8 kiacc. OnopHbIE KOHCTIEKTHI M pA3HOYPOBHEBBIE 33JaHUS K YUCOHUKY
A.B. Ileprimkuna Mapon Esrennit AbpamoBuy

®uzuka. 7 kinacc. Metoanueckoe nocobue k yueOHuky A.B. [lepplkuna.
®I'OC I'pomueBa Onpra MibuHnuHa

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

DnexkTpoHHbIe (IU(PPOBBIE) 0Opa3zoBatesibHbIe pecypchl bubnamorexa [{OK
https://m.edsoo.ru/7f416194






