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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanus yueoHoro npeamera « Pu3ukay.

ConmepxxaHue mnporpaMmbl IO (U3HMKE HANpaBlIe€HO HAa (OPMUPOBAaHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYEHHs
¢u3MKN Ha AEATeTbHOCTHOW OcHOBe. B mporpamme mo (u3uke yUWUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOTOo mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METApeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHusd (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpaMmma mo ¢Qusuke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHNU paboueil mporpaMmbl IO y4eOHOMY MPEIMETY.

®dusuka ABISIETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUHBIX
y4€OHBIX MPEIMETOB, IOCKOIBKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB
W SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKOU
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
IpeNoCTaBsieT HauOoJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOTO METOJa
MO3HaHMsI, TO €CTh CII0CO0Aa MOTY4YEeHUsI JOCTOBEPHBIX 3HAHUN O MHpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronmxcs.

Nzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJIaJcHHUE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSTH SBJIICHUS;

¢ OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIIPETUPOBATh JaHHBIE U HCIIOIh30BaTh HAYUHBIE 1I0KA3aTeIbCTBA
JUISL TIOJTyY€HHUS BBIBOJIOB.

[lenn wusyuenus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npoceienust Poccuiickoii @enepanuu (MpoTokosa oT 3
nexadps 2019 r. Ne I[IK-4BH).

Hean uzyuyenus Gpusuku:

e IPUOOpETEHHE UHTEpPEca U CTPEMIICHHS] OOYy4alolUXCcsi K Hay4dHOMY
U3YYEHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e Pa3BUTHUE NPEJCTABICHUN O HAYYHOM METOJE MO3HaHUS U (POPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIIECHUS K OKPYKAIOIUM SIBIICHUSM;

e popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4YeHUs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

e popMUpOBaHUE TPEACTABICHUA O pONM (PU3UKU U1 PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

epa3BUTUE  TMpPEACTaBICHUH O  BO3MOXHBIX  cepax  Oymymieit
npodecCHOHANILHOMN JEeSTEIBHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPABJICHHH.

JlocTikeHne 3THX Lened mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO

o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

e IpUOOPETEHNE 3HAHUM O  JUCKPETHOM CTPOCHMM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

e IPUOOPETEHUE YMEHHI OMUCHIBATH U OOBICHATH (DU3UUYECKHUE SIBICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

¢ OCBOCHME METOJIOB pEILICHHUS MPOCTEUIIMX pacCUE€THBIX 3aJad C
UCII0JIb30BaHUEM buznuecKnx MOJENEH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTHE YMEHUU HAOIIOAATh MPUPOJHBIC SBJICHUS W BBIMOJHATH OIbITHI,
nabopatopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCIICIOBAHHS C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB pabOThl ¢ HHPOpMaLMEH (U3HUUECKOro COAEpKaHU,
BKJIIOYass UH(POPMAIUIO O COBPEMEHHBIX JOCTHXKCHUSAX (DU3UKH, aHAIU3 U
KPUTHYECKOE OIICHUBaHUE UH(OPMALINH;

¢ 3HAKOMCTBO CcO cepamu npodecCuoHaIbHON IeITEIHPHOCTH, CBI3aHHBIMU C
bu3NKON, W  COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JOCTUKEHUSIX (PU3NUECKON HAYKHU.

Ha usyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HenEN0), B 8
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJENIO).

[Ipennaraemplii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeJIaeT BHIOOP MPOBEICHHUS



7ab0opaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIMXcs, CIHUCKa AKCIEPUMEHTATBHBIX 3alaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPY:KAOIIEr0 MUPA.

®dusnka — Hayka O mnpupone. SBimeHus npuponbl. PU3NYECKUE SIBICHHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHas CUCTeEMa €IMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4HBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUEeCKUX SBICHHUN C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. ®uznyeckue npuOOpPhHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. Omnpenenenue UEHbI ASIEHUS KAl U3MEPUTEIBHOTO MPHOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPAOTO TENA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue Temmeparypsl NpH MNOMOIIMA JKHIKOCTHOTO TEPMOMETpa U
JNATYMKA TEMITEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

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

JBm>kenne yactul BemecTBa. CBSA3b CKOPOCTHM JABWKEHHS YAaCTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nuddys3us. B3anmomelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaINIMYECKNX) Tell. B3aMMOCBSA3b MEXIy CBOMCTBAMHM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHMS.



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

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aromMa METOJAOM psAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHHIO TEIVIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3aumopaeicTBHE TeNl KaKk NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux miaHerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonencTByromas cuil. Cuila TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBeHUs HHEPLUU.
4. HalOnroneHue U3MEHEHUs] CKOPOCTH MIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/JICHCTBUIO TEIL.
6. CrnoxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO ABMKEHMUs (IIapuKa B KUIKOCTH,
MOJIEJIN AJNEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

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

4. OnbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (Iedopmariim)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBI.

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

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUS ¥ YBEIUYCHUS JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza OT 00bEMa, Temmeparyphl. llepemada maBieHUs
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocrtaTudeckuit
napaaokc. Cooburaroniyecs: cocyabl. [ MpaBnnyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 1151 u3MepeHus: aTMOCHEpPHOTO 1aBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTh JAAaBJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCy/bl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCMMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcCJOBHE IJIaBaHUs TeJ: MJIaBaHUE WJIU MOTPYKEHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEN Tea U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

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

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJoO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacCChl TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpPEICIIEHUE €€ TPY30IOABEMHOCTH.
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Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. lIpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.



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

Mexannueckas dHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS  DHEPTHS.
[IpeBpaleHre OTHOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. H3yyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszpneu 6. TeruioBbie siBJICHUA.

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

Mopgenun TBEPAOrO, KUJIKOTO M Tra3000pa3HOTO COCTOSHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUW MOJIEKYIAPHO--KUHETUYECKOW TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBOe pacliupeHNE U CHKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPTUu:
TeIuIonepesaya " COBEpLIEHUE paboThI. Bunsl TEIIONEepEeaauH:
TEILIONPOBOJAHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonuuecTBo TemnoTel. YenbHas TEMIOEMKOCTh BEHIECTBA. TeminooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemoBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHUS OT aTMOC(EPHOTo
JIaBJICHHS.

BnaxnocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHus.

[Tpununer pabotel TernoBeix apurareneit KIIJ temmoBoro nBurartens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHHS YJHEPTUH B TEMJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUSL.
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Hab6nronenune nuddysuu.

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

M3MeHeHne AaBiieHUs ra3a Ipu W3MEHEHHH Oo0ObEMa M HArpEeBaHUU WU
OXJIaXKICHUH.

[IpaBuita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPUIEHUH PabOTHI.

HarpeBanue npu coBepuieHH pabOThl BHEITHUMU CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenmne moctossHCTBA TeMITepaTyphl P TJIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MIMPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIAKICHHUS.

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

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

HccnenoBanue siBIEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOW M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIVITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Ten. J[Ba poja 3JIeKTpUYEeCKuX 3apsanoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSTHUSI MEXKAY TEIIAMH ).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3yieKTpuueckoro mojs. IlpuHiun
CYNEPHO3UIIUH IEKTPUUECKUX TOJIEH (Ha Ka4eCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHEHHS
AIEKTPUYECKOTO 3apsa.

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

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBIIEHHE NPOBOJHHKA. Y IEJIBHOE COIPOTUBJICHUE BenlecTBa. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

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

[locTosiHHBIE ~ MarHUTHL.  B3auMoaeicTBME  IOCTOSSHHBIX ~ MAarHHUTOB.
MarnutHOoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €70 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJ€  DJIEKTPUYECKOro Toka. IIpuMeneHue
AIIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKA. VICIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTHUH.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKM U TUIIAEKTPUKHU.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeiCcTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuitbl TOKa aMIEPMETPOM.
. I3MepeHne 3eKTPUIEeCKOro HalpsHKEHHUS BOJIBTMETPOM.
. Peocrar n marasuH COIpOTUBIICHUN.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTHU Pa3I€JIECHHUs MOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTpOABUTaTENb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop MOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimaol.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHUIO SJEKTPU3AMN Tel WHAYKIHEH W TpuU
CONPUKOCHOBEHUH.

Hccnenoanne JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHne U peryJupoBaHUe HAIIPSKEHUS.

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

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBuia CIHOXKEHUS HAINPSHKEHUNM IIPU  ITOCIEA0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApAJJIETLHOM COCIUHEHUU
PE3UCTOPOB.

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

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3ydeHne MarHuTHOTO TMOJSi  TOCTOSHHBIX ~ MAarHUTOB  TPH  UX
O00BEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HA IPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

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

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMosnMHENHOE ABMKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJla TP HEPABHOMEPHOM JBHUKCHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiuHEWHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

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

IIepseiit 3ak0H HproToHa. Bropou 3axkoH HeroTroHa. Tperunii 3akoH HerotoHa.
[IpuHIMII CYTIEPHO3ULIUU CHJL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmynbsca. Mmynbe cuitbl. 3aKOH COXpPaHEHMS
MMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YIPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEPrUs CxKATOW NMPYKUHbI. KuHeTnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

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

N3mepeHnne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanne NPU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue nBU»KeHUs Tea o OKPYKHOCTH.

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

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

Habnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrynbca npy B3aUMOJICHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUM TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBHH.

CoxpaHeHne UMITyJIbca MPU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HabGnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUX IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NIPU JBUKEHUU Tela Mo ACHCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Jyuisi pasroHa W JaJIbHEHUIIEro paBHOMEPHOTO
JBIDKEHUS [IAPUKA I TETIEHKKU.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHIKCHHUS
HIapUKa [0 HaKJIOHHOW IIOCKOCTH.

OrnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUM TIO
HAaKJIOHHOM ITIOCKOCTH.

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

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTU IMYTH OTHOCATCS KakK pPsJ HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEHTa TPEHUST CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBMKCHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHuA U BOJHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — kojeOanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWMCTBA MEXaHWYECKMX BOJIH. IIpoposibHble U
MONepeyYHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacHpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByKk u
YJIBTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEUCTBUEM CHUJIBI TSHKECTU U CHJIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve dYacToThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTO
MasiTHUKA.

2. OmpeneneHrie 4acTOThl U IEPHOJA KOIeOaHUW MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpUOJia KOJEOAHUN MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

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

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

6. OnbITbI, JI€MOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MassTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.
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Paznen 10. D1eKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTPOMArHuTHbIX BOJH. I[llkana »iekTpoMarHUTHBIX BOJH. HMcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3yuenue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOWMIIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku — cBera.  I[IpsMosmHerHOoe
pactnipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBeTa. 3akoH MpelomieHUsi cBera. llonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaKCHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnyueir B JsmH3e. Onrthueckas cucrema ¢oToamnmnapara,
MUKpOCKONa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMONMHEHOE paclpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xom ydeit B coOuparorieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JIUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moxens ria3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKEHUHU CBETA PA3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

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

2. M3yueHue xapakTEpPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCJ'IGI[OBaHI/Ie 3aBHUCUMOCTH YyTJIa IIPCJIOMIICHUA CBCTOBOIO JIyda OT YIJId
naacHrA Ha I'paHUIC «BO3YX—CTCKIIO».



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

6. ONBITHI IO PA3JI0KEHNIO OEJI0Tr0 CBETA B CIEKTP.

7. OnpITl O BOCHIPHUSTHIO LIBETA NMPEAMETOB IMPU UX HAOIIOACHUU 4Yepes
I[BETOBBIC (DPUIIBTPBHI.

Pa3znen 12. KBaHTOBBIC SIBJICHHS.

OmnsiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTJIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThle CIIEKTPBI.

PagnoaktuBHOoCTh. Anb(a-, 6eta- U raMma-uznyyeHusi. CTpoeHHUEe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro snxpa. Msoromsl.  PannoaktuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUa U 3BE3I.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMyHbIX Ta30B.

3. Cnektp BOAOpoOJA.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TyUCHU.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaOnrogeHue CruloNIHbIX U JIMHEWYAThIX CIIEKTPOB U3ITYUEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHue paanoakTUuBHOTO oHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENBEHO--00001IAOIIUN MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3auU
U 000OuIeHHsT  MPEAMETHOTO  COAEpX aHUs M ONbITa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy M0 (u3uke s oO0ydaromuxcs,
BBIOPABIIINX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUM HAHHOTO MOJIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yslbTaToB  00ydeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS



SBJICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHs II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapakTep NaHHOIO paszesia peaau3yercs
3a Ccuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPEJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyecKue SBICHUS B OKPY KAIOLIEH MPUPOJE U MOBCEAHEBHOM )KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYUYEHHs TECOPETUUECKUX BBIBOOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJE€€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIOJBb30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IIPEBPAILEHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



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

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTHKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT copMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEpPECA K UICTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN
(bu3nuecKol HayKu;

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

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

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

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

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

— BOCHPUATUE 3CTETUUYECKUX KAYeCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOI'O
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTU HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKu KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJIbTYPBI;

— pa3BUTHE HAay4YHOW JHO0O3HATENIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

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

— OCO3HaHHWE IIEHHOCTU O0€e30MacHoro o0pa3a KWU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXKHOCTU TNPaBWJI 0OE€30IaCHOTO TIOBEJIECHUS Ha
TPaHCIIOPTE, HA JOPOrax, C AIEKTPUUYECKUM U TEIUIOBBIM OOOpYJAOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

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

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHO€ y4YacTH€ B PEIICHUM MPAaKTHUYECKUX 3aj1ad (B paMKaX CEMbH,
oOpa3oBaTeNnbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W



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

e — MHTEpEC K MPAKTUYECKOMY H3yUCHHIO MPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS Ha NpUMEHEHHE (U3MYECKUX 3HAHUN IS pelieHus 3a7ad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TMOCTYNKOB U OILEHKA UX
BO3MOXKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOrO XapakTepa 3KOJOTMYECKUX MpoOJeM W MyTed HX
pelieHus;

e 8) amanTanuu K U3MEHSIIMMCH YCJOBHAM COLHUAIBHON U NPUPOTHON
cpeabl:

e — IMOTPEOHOCTh BO B3aWMOJCHCTBUM MPHU BBHIMIOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3NYECKON HAIMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APpYTrux,

e — TIOBBIICHUE YPOBHS CBOCM KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e —TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIE POPMYIUPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNe(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW B 00JaCTH
du3uKy;

e — IUIAHUPOBAHUE CBOETO PAa3BUTHUS B NPUOOPETCHUH HOBBIX (HUIUUYECKHUX
3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JCWCTBUH C YYETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIJMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHUS TporpamMMmbl MO (U3MKE HA YPOBHE OCHOBHOIO
oO1mero o6pazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICWCTBHS,  PETYJIATHBHBIC
YHHBEpCAJIbHbIC YUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue J1elicTBUA:



*BBISIBIISITh W XapaKTEPU30BaTh CYIIECTBEHHBbIE TMPU3HAKU OOBEKTOB
(s1BNIEHUI);

e YyCTAaHABIIMBATh CYIIECTBCHHBIN MPHU3HAK KIaCCU(PHUKAIIMN, OCHOBAHUS IS
0000IIIEHUS U CPAaBHEHUS,

e BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B pacCMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (DU3HUUECKUM SIBIICHUSIM;

¢ BBISIBJISIT TPUIUHHO--CJICACTBEHHBIC CBS3U TPU H3YYCHUH (DU3NIECKUX
SIBJICHUI U MPOIIECCOB, JIeJaTh BBIBOJBI C UCIOJIb30BAHUEM JI€TyKTUBHBIX
U MHJIYKTUBHBIX YMO3aKJIIOUEHUM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3SX
(buU3HYEeCKUX BEJIUYUH;

¢ CAMOCTOATEIBHO BBIOMpATH COCO0 pelieHus: yueOHol (pu3nueckoi 3amadu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEIICHHUS, BBHIOOp Hauboee
HOJIXOJSIIETO C YUETOM CaMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

e ICTIOJIB30BATh BOMPOCHI KaK UCCIIEI0BATENbCKUI HHCTPYMEHT MO3HAHUS;

e IPOBOJIMTH 110 CAMOCTOATENIBHO COCTAaBJIECHHOMY IUJIAHY OIBIT, HECIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UUECKOrO
SIBJICHUS,

e OLICHMBaTh HAa NPUMEHUMOCTb M  JIOCTOBEPHOCTh  HH(pOpPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

e CAMOCTOSITEIBLHO (HOPMYIHPOBATH OOOOIIEHUSI U BBIBOJIBI IO pe3yJbTaTam
IPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

 IPOTHO3UPOBATh  BO3MOXKHOE  JalbHEWIIee  pa3BUTUE  (PUINYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATOIO0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

o PUMEHSTH PA3JIMYHBIE METOJIbI, HHCTPYMEHTBI U 3alpOoChl MPU MOUCKE U
orOope WHGPOPMAIMKM WJIA JIaHHBIX C Y4ETOM TMPEIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

e AHATTM3UPOBATh, CUCTEMATU3UPOBATh M HMHTEPHPETUPOBATH WHGOPMAIIUIO
pa3IMYHBIX BUAOB U ()OPM TMPEICTABICHHUS,

e CAMOCTOSITEJILHO  BBIOMpAaTh  ONTUMANBHYIO  (OpMYy  TpeACTaBICHUS
uHDOpMaIUl W WUTIOCTPUPOBATH peIlacMbie 3aJa4ll  HECIOKHBIMH
CXeMaMH, TuarpaMmMaMu, HHOU rpauKoi 1 MX KOMOWHAIIUSIMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

eB XOJIc OOCYXJEHHS Yy4eOHOrOo Marepuana, pe3yjIbTaTOB JIAOOPATOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMbI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/ladyd U TOJJCpKaHHe
OJ1aroke1aTeIbHOCTH OOIICHUS;



e COIIOCTABJIATh CBOU CYXIEHUS C CYKICHUSMHU JAPYTUX YYACTHUKOB JIMAJIOra,
OOHapyXUBaTh Pa3IU4ME U CXOACTBO MO3UIIHIA;

e BBIPAXKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MMCbMEHHBIX TEKCTaX;

* IyOJIMYHO MPEJCTABIATh PE3YJbTAaThl BBIIOJIHEHHOTO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

e IOHUMATh U HCIOJIb30BATh MMPEUMYIIECTBA KOMAaHIHON Y MHAUBUAYAIbHOU
paboTHI IPU PEIICHUU KOHKPETHON (PU3NYIECKOM MPOOIEMBI;

e IPUHUMATD 1I€JI1 COBMECTHON JEATEIBHOCTH, OPTaHU30BbIBATh ACHCTBUS 1O
e€ JIOCTIDKEHHUIO: paclpeleNsaTb poyid, OOCYKJaTh NPOLECChl U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;

¢ BBIIIOJIHATH CBOIO YacTh PaOOThI, JOCTUTasl KAYECTBEHHOI'O PE3yJibTara Io
CBOEMY HAIPABIECHUIO WU KOOPAWHHUPYS CBOM JEUCTBUS C JIPYTUMHU
YJICHAMH KOMAaHJIbl;

e OLICHMBATh KAaueCTBO CBOET0 BKJaJa B OOMMH MPOAYKT MO KPUTEPHSIM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

* BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOIMIMX AJIs
penieHus GU3NUECKUX 3HaAHU;

e ODUEHTUPOBATHCS B PA3IUYHBIX  IOAXOAAX  IPHUHATHS  pELICHUU
(MHIMBUAYaTbHOE, TPHUHATHE PELICHUs B TPYyIIE, MPUHATHE PpPELICHUN
rpyIIon);

¢ CAMOCTOATEIBHO COCTABJIATH aJTOPUTM PELIEHUS (PU3NYECKON 3aJauu WU
IUIaHAa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATH MpeiaraéMble BAPUAHThI pELICHUH;

e IETIATh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

CaMOKOHTPOJIb, YJMOIMOHAJIBLHbIN HHTEJJIEKT:

e 1aBaTh A/ICKBATHYIO OLICHKY CUTYallUH U MIPEAJIaraTh IUIaH €€ N3MEHEHUS;

¢ O0OBSICHATh  NPUYMHBI  JOCTHKEHHUS  (HEJOCTHXKEHHs)  pe3y/bTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY MIPHOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BBINOJIHEHUS
(Gu3NYecKoro HUCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyallUld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3yibTaTa 1IeJId U YCIOBUSAM;

e CTaBUTh ce€0s1 HA MECTO JIPYroro 4ejJoBeKa B XOJE CIopa WM JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOro;



e IPU3HABATh CBOE MPABO HA OMIMOKY MPH peleHN GU3NYECKUX 3a7a4 WU B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYIOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

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

e ICTIOJI30BATh MOHATHS: (PU3NYECKUE U XUMUYECKUE SIBJICHUS, HaOJI0ICHUE,
AKCIIEPUMEHT, MOJIEb, THUIOTE3a, SAUHUIBI (PU3UIECKUX BEIUYMH, aTOM,
MOJIEKyJa, arperaTHble COCTOSIHUSI BellecTBa (TBEPHOE, KHUIKOE,
razoo0pa3Hoe), MEXaHUYECKOe JBUKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPACKTOpHUsl, PABHOJEUCTBYIOIIAsA CHIIA, JAepopMalius
(ynpyrasi, rmacTudeckas), HEBECOMOCTb, COOOIIAIONTUECS COCY/IbI;

e paznuyaTh siBaeHUA (Auddy3usi, TEIIOBOE IBMKEHHE YacTHUIl BEIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBHKEHUE, HWHEPIUA,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCHIO
BpalllCHUsI, TEpeaada JAaBiICHUS TBEPABIMH TENaMH, XKUIKOCTAMU U
razamu, arMoc(epHoe [aBieHUE, IUIaBaHUE TeJ, IPEeBpalleHUs
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

e paCliO3HABaTh  MPOSBJICHHE  U3YYCHHBIX  (PU3MYECKUX  SABJICHUM B
OKpYXalollleM MHpEe, B TOM uHcie (U3NYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B >KMBOW M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EPHOTO J1aBJICHUS Ha >KMBOW OpraHU3M, IJIaBaHUE PbIO, phlUuaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOUTH MPAKTUUYECKYIO 3a/a4y B yUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

e ONKCHIBATh M3YUYCHHBIE CBOMCTBA TeN U (PU3UYECKHUE SIBJICHUS, UCIOJB3YS
¢duznyeckre BEIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTb, CPEAHSSA CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpEeHUsd, JAaBlicHHWe (TBEPAOTO Tena, KUJKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHUYeCcKas pad0Ta, MOUIHOCTh, IJIEYO CHIIbI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KUHETUYECKass W MOTEHIHAIbHAS SHEPTHsi), MPU OMNHCAHUU IPaBUIBHO
TpakTOBaTh  (PUBMUECKHH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3bIBAIOIINE JTAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYUMHAMU,
CTPOUTH TpaPUKU U3yUCHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIUUYMH;

e XapaKTEePU30BaTh CBOWCTBA TeJ, (U3UUECKUE SBICHUS U IPOIECCHI,
UCIIOJB3Yys MpaBUJia CJIOKEHHs CHJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,



3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phruara (0JoKa),
«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUYEeCKOU
DHEPrud, TPHU OTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA W
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHE;

e O0BSCHATH (PU3MUYECKHE SIBJICHHUS, MPOIECCHl M CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCT€ CHUTyallUld MPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIIATh MPUYUHHO--CJICACTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1—2 M3y4EeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

e pelaTh pacu€THbIC 3a/1a4u B 1—2 neHCTBUS, UCTIONb3YS 3aKOHBI U (POPMYIIHI,
CBs3BIBAIONTNE (DM3MYCCKUE BEIWYHMHBI: HAa OCHOBE aHaJIN3a YCIIOBUS
3aladyd  3alHChIBaTh KPAaTKOE YCIOBHE, TOJACTABIATh (DU3HUCCKHEC
BENTUYUHBI B (HOPMYJBI M TMPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEIICHUs 3a/1ay, OIICHUBATh PEATUCTHUYHOCTh
MOJTY4YEeHHOU (PU3UUECKO BETUYUHBI;

e pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO pEUIUTh TMPU MOMOIIH
(U3UYECKUX METOJ/IOB, B OITMCAHUU MCCJICIOBAHUS BBIJICTATH MPOBEPSIEMOE
npeanosjoxkenue  (TUMoOTe3y),  pa3idyaTh W HHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

e IPOBOJIUTH OMBITHI MO HAOIIOACHUIO (DU3NYECKUX SIBICHUMN WU (PU3MUECKUX
CBOMCTB Tes: (pOPMYJIMPOBATH MPOBEPSIEMbIE MPEANOIOKEHUS, COONPAThH
YCTAaHOBKY U3 MPEJIOKEHHOTO 000pYI0BaHUS, 3aMMChIBATH XOJ OMbITa U
(bopMyIMpOBaTh BHIBOIBI,

e BBITIOJIHSITH TIPSIMBIE U3MEPEHUST PACCTOSIHUSI, BpEMEHHU, MacChl TeJla, 00bEMa,
CUJIbl W TEMIIEpaTyphbl C HCIOJIH30BAHHEM AaHAJIOTOBBIX U IU(PPOBBIX
npuOOpOB, 3amMUCHIBaTh TOKa3aHUS TMPUOOPOB C YUYETOM 3aJaHHOM
a0COJIOTHOM MOTPENTHOCTH U3MEPEHUI;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTU OJHON (PM3MYECKON BEJIUYUHBI OT
JPYyrol ¢ HCMOJb30BAaHUEM TPSAMBIX H3MEPEHUH (3aBUCUMOCTU IyTH
PaBHOMEpPHO JABWXKYILETOCS Tejla OT BPEMEHU JBHKEHUSI Teja, CHIIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBHUCUMOCTH CHJIbI TPEHUS OT IUIOIIAU CONTPUKOCHOBEHUS TEJI, CUIIbI
YOPYTrOCTH OT YJJIMHEHUs TPY>KUHBI, BBITAJKUBAIONMICH CHIIBI OT 00BEMA
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH Te€Ja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
MJIaBaHUs TeJ, YCIOBUW paBHOBECHUS pblyara U OJOKOB), y4aCTBOBATh B
IUIAHUPOBAHUM  Y4EOHOTO WCCIIEIOBaHUS, COOWpaTh YCTAaHOBKY U
BBITIOTHATh W3MEPEHUs, CIeAys MPeIJIoKeHHOMY IUIaHy, (PUKCHPOBATH



pe3yabTaThl TMOTYYEHHONM 3aBHUCHUMOCTH (DM3MUYECKUX BEJIHYMH B BHUJE
NPEJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIICIOBAHMS,

¢ [IPOBOJIUTh KOCBEHHbIE M3MEpeHUs] (U3NYECKHX BEIHYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOrO Teja, CHJAa TPEHUS CKOJBKEHUS,
JaBJICHUE  BO3/AyXa, BBITAIKUBAIONIas CHJIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CJenysl MPeUIOKEHHON WHCTPYKIMU: TIpU
BBITIOJIHEHUH W3MEPEHUH coOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY U
BBIYUCIIATH 3HAUEHUE UCKOMOW BEIUYHHBI;

e COOJTIO/IATh TIpaBWJIa TEXHUKU O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000pyIOBaHHUEM;

e yKa3blBaTh MPUHIMIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JIUHAMOMETP, COOOIIAIOIINECS COCYIbl, OapoMerp,
phIYar, HOJABMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TJIOCKOCTH;

e XapaKTepU30BaTh MPUHIUIBI  JEHCTBUS  HM3YYCHHBIX MOPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
HNOJUIMIHUKY, YCTPOWCTBO BOJAOIPOBOJAA, THUIAPABINYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUA MU HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
¥ 3aKOHOMEPHOCTH;

e IPUBOJIUTH IPUMEPHI (HAXOAUTh HH(OPMALIMIO O TPUMEPaAX) MIPAKTUUIECKOTO
UCIONIb30BaHUsl (U3NYECKUX 3HAHUM B TOBCEIHEBHOM JKU3HMU JIA
oOecrieueHuss 0€30MACHOCTH Tpu  oOpamieHuu ¢ m[pudbopamMu
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpejie;

¢ OCYLIECTBIISAITH  OTOOp MCTOYHMKOB uH(popmauuu B VHTepHete B
COOTBETCTBHUH C 33JaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUA © TYTEM CpPaBHEHUS Pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

* ICIIOJIB30BAaTh MPHU BHINOJHEHUH YUYEOHBIX 3aJaHUi HAy4YHO--TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  COAEpX aHHs, CIpPaBOYHbIE MaTepHalbl,
pecypcsl cetu MHTEpHET, BIageTh mpuéMamMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpPMAIMU (HU3UIECKOTO COACPIKAHUSA, B TOM
qyclie MyOJUYHO JeNaTh KpAaTKHe COOOILIEHUs O pe3yjbTaTax MPOEKTOB
WM yY4eOHBIX HWCCIEIOBaHWH, TPH O3TOM TPaMOTHO HCIOJIb30BaTh



U3YYCHHBbI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEN;

elIpV BBINOJHEHUU YYEOHBIX NPOEKTOB M HCCIEAOBAHUI pacHpenesiTh
OO513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTABICHHBIMHM 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JIEATEIBHOCTb  TPYIIbI,  BBICTPAUBATH
KOMMYHUKATHBHOE B3aWMOJEICTBUE, YUUTHIBAsI MHEHUE OKPYKAFOIIHX.

K koH1y oOyuenus B 8 kiiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHUI:

e ICTIOJIB30BATh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amop(HBIC TeNa, HACBHIICHHBIA M HEHACBHIIIEHHBI TMap, BIAKHOCTh
BO3/lyXa, TEMIIEPATypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JIBUraTelb,
JIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, IEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE T0JIE;

e pa3vyaTh SBJIECHUA (TEIJIOBOE pAaCIIMPEHHWE U CXaTue, Tellonepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KAaWJUIPHBIE SIBICHUS, UCIIAPEHUE,
KOHJICHCAllUsl, IUJIaBJICHUE, KpUCTAIIM3alus (OTBEpAEBAaHUE), KHUIICHUE,
Terionepeaaya (TEeTIONpOBOAHOCTS, KOHBEKIUS, U3IIy4YEHHUE),
AIEKTPHU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs UHAYKLIKSA)
[0 ONHMCAHUID HX XapaKTEpPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

e pacClioO3HaBaTh  MPOSBICHHE  U3YYEHHBIX  (U3MYECKUX  SABJICHUA B
OKpYXalollleM MHpEe, B TOM uHcie (U3UUYECKUE SIBICHUS B MPUPOJE:
NIOBEPXHOCTHOE HATSHKEHWE W KanWUDIPHBIE SBIEHUS B IPUPOJE,
KpUCTaulbl B Hpupoae, usiydeHue ConHua, 3amep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd Moat0COB, PO MAarHUTHOTO MOJS JJIS KU3HU Ha
3emuie, NOJSIPHOE CUSIHUE, NPU 3TOM MEPEBOAUTD MPAKTUYECKYIO 3a7a4y B
yueOHYI0, BBIICNATh CYHIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PUINUECKUX
SIBIICHU;

e ONIMCHIBATh M3yYEHHBIE CBOMCTBA TeNl U (PU3UYECKHUE SIBJICHUS, UCIIOJb3YS
¢duznyeckue BEeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJeJdbHAas TEIUIOEMKOCTh BELIECTBA, YAEJIbHAs TEIUIOTa
IUTABJICHUS, YJelbHas TEIJIoTa MapooOpa3oBaHusl, YJeNbHAas TEIJoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJe3HOro JACHCTBUS TEIIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
Cuja TOKa, JJIEKTPUYECKOE HANpPsDKEHWE, CONPOTHUBIICHUE NPOBOJHMKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(buU3MYEeCKUl CMBICT HCIOJb3YEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyeCKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BEIUYMHY C JAPYTUMHU BEIUYMHAMU, CTPOUTH TpaPuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (U3MUECKUE SBICHUS U IMPOILECCHI,
UCIIOJIb3Ysd OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO--KNHETHUYECKONH TEOpUHU
CTPOEHUs BEIECTBA, MPUHLHUI CYNEPHO3ULIUU MOJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 11l yJacTKa Lenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (POpPMYJIHMPOBKY 3aKOHAa M 3alUCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

¢ O0BACHATH (PU3UYECKME MPOLIECCHl M CBOMCTBAa TE€l, B TOM YHCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTHUPOBAHHOTO XAPAKTEPA: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHUYECKUX
1IaroB ¢ Omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHIH,
(U3NYECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

e pelIaTh PacU€THBIE 3a/1a4u B 2—3 NEHUCTBHS, UCIIOIb3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOLME (PU3NYECKUE BEIUYMHBI: HAa OCHOBE aHalU3a YCIOBUS
3a/1a4M 3aIIUChIBATh KPATKOE YCJIOBUE, BBIABIIATH HENOCTATOK JAHHBIX JUIS
pelIeHus 3a7a4M, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOUMBIE NSt €€
peneHns, MPOBOAUTH PAacy€Tbl M CPaBHUBATh IIOJYYEHHOE 3HAYEHUE
(U3UYECKOI BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;

e pacro3HaBaThb MpPOOJIEMbI, KOTOpPblE MOXHO PpEUIUTh NpU MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys OMHCAHHME HCCIIEOBAHMS, BbIIEIATH
IIPOBEPSEMOE  MPEANOJIOKEHNE, OLEHUBATh IPABWIBHOCTh IOPSAKA
IIPOBEJCHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

e IPOBO/IMTH OMbITHI IO HAOIIOICHUIO (DU3UUECKUX SIBICHUN UK (PU3NYECKUX
CBOMCTB TeN (KaWUIAPHBIC SIBJICHUS, 3aBUCUMOCTD JAaBJICHUS BO3yXa OT
ero 00bEMa, TeMIepaTypbl, CKOPOCTH MpPOLEcca OCTHIBAHUS U HarpeBaHUs
IpU U3JIYyYEHUH OT LIBETa H3JIydarouied (MOTJIONIAroNIe) TOBEPXHOCTH,
CKOPOCTb MCHApPEHUs BOJbI OT TEMIIEPATYpPbl KUIAKOCTH W IUIOIIAIU €&
IIOBEPXHOCTH, DJIEKTPU3aLMs TeJI W B3aUMOJCHUCTBUE JIIEKTPUYECKHUX
3apsiOB, B3aMMOJEHCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yalau3alus
MAarHMATHBIX IIOJIEV TOCTOSIHHBIX MAarHUTOB, IEMCTBHSI MAarHUTHOTO I10JIS HA
IIPOBOJHUK C  TOKOM, CBOWCTBA  DJJICKTPOMAarHuTa,  CBOMCTBA



AIIEKTPOJIBUTATENs TMOCTOSHHOTO TOKa): (POpMYIMpOBaTh MpPOBEPSEMBIC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000PYA0BaHHUS,
OIKCHIBATh XOJI OMbITa U (DOPMYITHPOBATH BHIBOJIBL;

e BBITIOJIHSATH MPSMbIE U3MEPEHUSI TEMIIEPATyphbl, OTHOCUTEIBHONU BIAKHOCTHU
BO3/lyXa, CUJIBI TOKA, HANpPSHKEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpOB M JATUYMKOB (PU3UUYECKUX BEIMYHMH, CPAaBHUBATH PE3yJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

e IPOBOJIUTH HCCIIEIOBAHUE 3aBUCHUMOCTU OJHOW (DU3MYECKOM BEIUYUHBI OT
JIpPYro C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJAM TONEPEYHOTO
CEYEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIET0 4epe3 MPOBOAHMK, OT HANpsDKEHHS Ha  MPOBOJHMUKE,
UCCIIEJOBAaHUE TIOCJIEIOBAaTEIbBHOTO U  NapajuIeIbHOTO  COEAMHEHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBAaHHE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenysl MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynapTaThl TOJYYEHHOW 3aBUCHMOCTH B BHJE TaONHWIl W TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

 IPOBOJUTH KOCBEHHBbIE U3MEpPEHMs] (U3MUECKUX BeIWYMH (yAesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATH M3MEPEHUs, COOUpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJIEAys MPEAJIOKEHHON WHCTPYKIWHU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

e COONTIONATH TIpaBUJIa TEXHUKU O€30MaCHOCTU MpU paboTe ¢ JTabopaTOPHBIM
00opy1I0BaHUEM;

e XapaKTepU30BaTh MPUHIUMBI  JIEHCTBUS  M3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOH Ha WX omHucaHus (B TOM YHCIE:
CUCTEMa OTOIUIEHHUSI JIOMOB, TUIPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPIUM, 3JIEKTPOOCBETUTEIbHBIE
npUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, 3JIEKTPOABUTATEINb IOCTOSSHHOTO TOKA),
UCTIONB3YSl 3HAHMS O CBOWCTBaxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢duznyeckrue 3aKOHOMEPHOCTH;

e pacrmo3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M HW3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, TICUXPOMETpP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CTOpaHHUs, 3JEKTPOCKOIN, PEOCTaTr), COCTaBIATh CXEMbI AIIEKTPUUYECKUX
Heneil ¢ mocnea0BaTeNbHbBIM U MapaljIeIbHBIM COSTUHEHUEM 3JIEMEHTOB,
pasznuuasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



e IPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMAIIHIO O IPUMEPAX) MPAKTUYECKOTO
UCIIONBb30BaHUsl (U3NYECKUX 3HAHMA B TIOBCEIHEBHOM JKU3HU IS
oOecnieueHnss 0e30mMacHOCTH mpu  oOpalleHuu ¢ nOpubopamu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pPOBbSI M COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpejie;

¢ OCYIIECTBIISITh  MOUCK HWHPOpMAIMU  (PU3UYECKOTO  COACpKAHHUS B
WHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM M NTYyTEM CpPaBHEHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

e ICTIOJIb30BATh MPU BBHIMOJHEHUU Y4YEOHBIX 3aJlaHUi HAyYHO--TIOMYJISPHYIO
JauTepaTypy  (pHU3MYECKOro  CcoAepXaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypchl cety MHTEpHET, BlageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHus HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NUCHMEHHBbIE U KpaTKUE YCTHBIE COOOIICHHUS,
0o000mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE MYOJIMYHO NPEACTaBIATH PE3YIbTaThl
MPOEKTHOW WJIM HMCCIENOBATENbCKON NIEATEIbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COIPOBOXK/JIaTh BBICTYIUICHHE NIPE3CHTALNEN;

elIpY BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3NUECKUX
IPOLIECCOB paclpenesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMH 33J]Ja4aMH, CJIEIUThH 3a BHIIIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPpPEKTUPOBaTh €ro, aJEeKBAaTHO OIICHMBAThb COOCTBEHHBIN BKJaa B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATHBHOE B3aUMOCIICTBUE,
MPOSIBJISISI TOTOBHOCTD pa3peiaTh KOH(MIUKTHI.

K xoHIy 00yueHus B 9 kJacce npeaMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

¢ CNOJB30BATh  IOHATHSA: CHCTEMAa OTCYETa, MaTepUalibHasg TOYKA,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXKEHHS, Aedopmarius
(ympyrasi, mjgacThueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCONIOTHO TBEPIOE TEO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECUE, MEXAaHUYECKHE KOJeOaHUus U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1allbHO30PKOCTb,
CHEKTPhI UCITYCKAHMS U TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3JIydeHus,
W30TOIBL, SIAEPHAS] SJHEPrETUKA;

e pa3vyaTh SIBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BWXEHHE, CBOOOTHOE
NajJieHUue TeJl, PABHOMEPHOE JIBUJKEHUE 10 OKPY>KHOCTH, B3aMMOJIEHCTBUE



T€J, PEAKTUBHOE JBIDKCHHE, KOJIEOATEIhbHOE JBIKCHHE (3aTyXaromue U
BBIHY)KJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe OeJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpaJbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

e paCliO3HaBaTh  MPOSBICHHE  M3YYCHHBIX  (DU3UYECKUX  SIBJICHUM B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYeCKHe SIBICHUS B MPUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JMBIDKEHUE JKUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOIOTHYECKOE NECUCTBUE BUIAMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO U3IYyYEHHUM, €CTECTBEHHBIN
pPaIMOAaKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JIEHCTBHE pPAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIOBeKa), MPHU ATOM IMEPEBOAUTH IMPAKTUUYECKYIO 3a/lady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (DUIUYECKUX
SIBIICHUI;

e ONTMCHIBATh M3yYEHHBIC CBOWCTBA TeNl W (PU3WYECKHUE SBICHUS, WCIOJIB3YSI
dbu3nueckue BENUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh Tella MpHU
HEPAaBHOMEPHOM JIBM)KCHHH, YCKOPEHHE, NEpeMEIIeHHe, MyTh, YyTrioBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIAJEHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4ecKkas paboTa W MOIIMHOCTh, TOTCHIMAJIbHAS JHEPTrus Tea,
MOJHITOrO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATIbHAS JSHEPTUsS CXKATON
NPYXKUHBI, KUHETHYECKas DSHEPrus, TOoJHAs MEXaHWuecKas »>Heprus,
MIEPUOJT M YacTOTa KoJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEAbI), IPH OTTHUCAHUHU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT WCIOJb3YEMBIX BEIIMYHH,
000O3HaueHUsI W €IUHUIIBI (PU3MUYECKUX BEIUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTNE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEJIUYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

e XapaKTEPU30BaTh CBOWCTBA TeJN, (U3WYECKUE SBICHUS W IPOIIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHWs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHSI,
OPUHITUN  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aK0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsI0BOTO U MAaCCOBOTO YUCE



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMaTHYECKOE BHIPAKEHUE;

¢ 00BSCHATH (DU3MUECKHE TMPOLECChl W CBOMCTBA Teld, B TOM YHCJIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBIIATH
NPUYUHHO--CIIEICTBEHHbIE  CBA3U, CTPOUTh OOBsACHEHHE U3 2-3
JIOTHYECKHX IIIaroB C OMOPOM Ha 2—3 HM3yUEHHBIX CBOWCTBA (PU3UYECKUX
SIBIICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e peliaTh pacy€THHIC 3a7a4M (OMUpAIOIIKMEcs Ha CUCTEMY U3 2—3 ypaBHEHMHI),
UCIIOJIb3YsI 3aKOHBI U (POPMYIIbI, CBA3BIBAIOUIME (PU3NYECKUE BEIUYMHBI:
HAa OCHOBE aHallu3a YCJOBHUS 3a/layd 3alKChIBATh KPAaTKOE YCJIOBHE,
BBISIBJISITH HEOCTAIOIINE WM M30BITOYHBIC JaHHBIC, BRIOUPATh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE JJISl PEIICHUs, TPOBOAUTH PAacCUEThl M OLIEHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HAYEHUS (PU3NYECKOMN BEINYUHBI;

e pacrmo3HaBaThb MpPOOJIEMBbI, KOTOpPbIE MOXHO PpEUIUTh NpU MOMOIIU
$u3MYECKUX METO/OB, HCIONB3yS OMHCAHWE WCCIICTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3ynbTaThl HAOIIOJCHUHN U OIBITOB,

* IPOBOJUTH OTIBITHI [0 HAOIIOJECHUIO (PU3NUECKUX SBJICHUHN WIH PU3NIECKUX
CBOMCTB TeN (M3ydeHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS
SHEPrUH, 3aBHCHUMOCTh IMEPHOJa KOJICOAHW MPYXKUHHOTO MasTHUKA OT
MacChl Tpy3a M KECTKOCTU TMPYKUHBI U HE3aBUCUMOCTH OT aMILUTUTYIbI
MajJblX  KoJieOaHWUW,  TMPSAMOJIMHEHHOE  pacnmpoCTpaHEHHE  CBETA,
pasnokeHne OEJoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paxKeHUs B
IUIOCKOM 3€pKalie W CBOWCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY U3 HW30BITOUHOTO Habopa
o0Opy/lOBaHUS, ONHUCHIBATH XOJ  ONbITA U €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

¢ IPOBOJUTH MPU HEOOXOAMMOCTH CEpPHUI0 TMPSIMBIX H3MEPEHUMU, OMpeaemsis
CpellHee 3HAaYeHUe Uu3MepsaeMOl BeNMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiei JUH3bI), OOOCHOBBIBATH BBIOOp crocoba HU3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

¢ IPOBOJUTH  HCCIEAOBAHWE 3aBUCHUMOCTEH  (U3NYECKUX BEIUYHH C
UCTIONb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadaJlbHOM CKOpPOCTH, Mepuoja
KOJICOaHWI MaTeMaTHYeCKOTO MAasSTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKE€HUs CBETa OT yIJia MaJeHUs U yrja MPEeIoMJICHUS OT yria
NaJicHNs): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh



YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
bu3MYeCKuX BEIWMYMH B BHUAEC TaONWIl M TPaPUKOB, JeJaTh BBIBOIBI 1O
pe3ynbTaTaM HCCIIEIOBAHUS;

¢ IPOBOJUTh KOCBEHHBIE HW3MEpPEHUS (PU3MUECKUX BEIMYUH (CpelnHss
CKOpPOCTb M YCKOpDEHHME Tejla IIpU pPaBHOYCKOPEHHOM JBUKECHHH,
YCKOpPEHHE CBOOOIHOIO MaJ€HHUsl, KECTKOCTh MPYKUHBI, KOAIDPHUIUEHT
TPEHUsI CKOJBXKECHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuos KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYECKass Cuja COoOMparolell JIMH3bl, paJAHOaKTUBHBIN  (OH):
IUIAHUPOBAaTh M3MEPEHUs, cOOMpaTh 3KCHEPUMEHTAIBHYI0 YCTAaHOBKY W
BBITIOJHATh U3MEPEHHUS, CIEAys MPEII0KEHHOW MHCTPYKIIMH, BBIYUCIATD
3HaYCHHUE BEJIMYUHBI U aHAJIU3UPOBATH MOTYUYECHHBIE PE3YNIbTAThI C YUYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

e COOJIIO/IATh MpaBWJIa TEXHUKU O€30IacHOCTH MpH paboTe C J1abopaTOPHBIM
000Opy1I0BaHUEM;

epa3NMYaTh OCHOBHBIC TMPHU3HAKH M3YUYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEJIb AaToMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SIpa;

e XapaKTepU30BaTh MPHUHIUMBI  JEHCTBUS  M3YYEHHBIX MNPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOPOM Ha WX OMHUCaHHUS (B TOM YHCIE:
CHHMIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBO/JIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBax (U3WYECKUX SBJIEHUM M  HEoOXoauMmble (u3nyeckue
3aKOHOMEPHOCTH;

* ICIIOJIB30BAaTh CXEMbl M CXEMAaTHUYHBIE PUCYHKU W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU pEIIeHUH Y4eOHO--TPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEeMBbl IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U COOMpArOLeH JTUH3E;

e IPUBOJUTH MPUMEPHI (HAXOIUTh UH(OPMAIIUIO O TPUMEPAX) NPAKTUUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHUA B TIOBCEJHEBHOM JKU3HU s
oOecrieueHuss 0€30MACHOCTH Tpu  oOpamieHuu ¢ npudbopamMu
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOJCHUSA
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOIIEH cpejie;

¢ OCYHIIECTBJIATh MOUCK WHGOpMAIMK  (U3UYECKOTO  COJEPKAHHUS B
HuTepHeTre, caMOCTOATENbHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh
NyTH ONpEeNIeHUs] JOCTOBEPHOCTH MOJIYY€HHON MHPOpMAIK Ha OCHOBE
UMEIONTNXCS 3HAHUN U TOTIOTHUTENbHBIX UCTOYHUKOB,;



¢ CTIOJIB30BATh MPHU BBINIOJHEHUH YUYEOHBIX 3aJaHUM HAYYHO--TIOMYJISAPHYIO
auTepaTypy  (pHU3MYECKOro  CcoAepXaHHs, CIPAaBOYHbIE MaTepHAabI,
pecypchl ceti MHTEpHET, BlageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHusl HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOLICHHS Ha OCHOBE
uHGOpMAIlMU W3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COAEpIKAHMS,
yOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON MITM UCCIEA0BATEIbCKOM
NESATENIbHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHSTUMHBIN amnmapar HM3y4yaeMoro pasjena (pU3MKd U COINpPOBOXKAATH
BBICTYIUICHHE TIpE3eHTalel ¢ Y4€ToM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3znyeckre BEININHBI 2 1 bubmmorexa HOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 EcrectBen i 2 1 1
HOHAYTHEIH METOX TOsHatIA https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CrtpoeHue BeliecTa 1
P - https://m.edsoo.ru/7f416194
29 JIBHM>XeHuEe U B3aUMOJICHICTBUE YaCTHI] ) 1 bu6mmoreka [IOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE Tel
bu6mmoreka [IOK
3.1 Mexanudeckoe JKEHUE 3
RAHHHECKOT ABHACHH https://m.edsoo.ru/7£416194
3.2 Huepius, macca, IOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 Hasnenue. [lepenayua gaBiaeHus: TBEPABIMU 3 bubnnoreka [HOK
' TEJIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4, A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPyKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIE MEXQRHSMEL > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
. M 4 1
>3 CXAHITICCKA SHEPTIA https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeruioBble siBjieHUS
bubmuorexa [JOK
1.1 i 1
Crpocnue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CTIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JinekTpuvyecKkue H MATHUTHBIC SIBJICHUSA
21 DneKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 I1 i i 2 1
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AHHTHPIC ABICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6) 4
JICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5




9 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (1ubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJeHUs
L1 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 11 1 1 bu6mmoreka [IOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 41
Paznen 2. Mexannuyeckue Koje0aHusi M BOJHbI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojeda 7 3
XAHIHCECIKUC KOJIChat https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHndecKue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMArHuTHOE TOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBble sIBJIeHMS
4.1 3aKOHBI paCpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
52 Crpociie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 A 7 1 1
AACPHHIC peariui https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpeHue n 0600IIEHNE COEPKAHUS bubmmorexa [IOK
6.1 8 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 27




IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®u3uka — HaykKa O PUpOE.
SBneHus npupoibl

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

Jlara

IIpakTHyeckue
U3ydyeHus

padoThI

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

duznueckue IBICHUSI

du3znyeckue BEIUUYUHBI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TeMIIepaTyphl P MTOMOIIN
KHUJIKOCTHOTO TEPMOMETpA U aTUUKa
TEeMIEpaTyphl"”

MeToapl HAyYHOTO TTO3HAHMSL.
Onucanue PU3NUECKUX SBICHUMN C
nomoIbio mojaenei. CraproBas
KOHTpOJbHas paboTa

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

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATLHOCTD TOJIETA MapHKa,
MYIIECHHOI'O0 TOPU30HTAJIBHO, TEM
OoJpIrie, YeM OoJIbIlie BBICOTA ITycKa"

Crpoenue BeniecTBa. ONBITHI,
JTIOKa3bIBAIOIITUE TUCKPETHOE
CTpOCHHE BelleCTBa

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

JIBH>KEHME YacTUIl BEIleCTBa

bubmuoreka [JOK




https://m.edsoo.ru/ff0a013e

VYpoxk-uccienoBanue «OMnbITH IO

9 HAOIII0ICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
1 Boabl. O000IIEeHNE 110 pa3aeny bubnuorexa [JOK
«IIepBoHayanbHbBIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUU BEIIECTBA»
MexaHn4ecKoe ABUKEHHUE.
12 PaBHOMEpHOE U HEPaBHOMEpPHOE bubmmorexa LHOK
https://m.edsoo.ru/ff0a05c6
JIBIOKCHUE
bubmuoreka [JOK
13 Cropocts. Exwmuist ckopoctn https://m.edsoo.ru/ff0a079¢
14 Pacuer nyty 1 BpeMeHM IBU>)KEHUS bubmmorexa [OK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — mepa bubnuoreka [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
16 [InoTHOCTB BemecTBa. PacyeT macchbl bubmuorexa [JOK
1 00beMa Tejia 1o ero INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «OnpeneneHue
MJIOTHOCTU TBEPAOTO TEa»
18 Pemenne 3amay mo reme "ILimoTHOCTH bubmuorexa [JOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuia Kak XapakTepucTUKa
19 B3aumoieicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
20 JlaGopatopnas pabora «3yuenue




3aBUCHMOCTH PaCTSDKEHHS
(medopmanun) NpyKUHBI OT
IIPUIIOKEHHOHN CUIIBD»

21 [[AABneHue Tsarorenus. Cuna TsHKECTH
CBsi3b MEX]1y CHIION TSKECTH U
. bubnmoreka [JOK
22 Maccoii tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3ama4 o teme "Cuiia TsKecTu

3 Cuia TsSKeCTH Ha APYTHX IJIaHeTaX. bubnnoreka [JOK
Pu3nyecKue XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502

bubmuoreka [JOK

24 N3amepenue cun. Jlunamomerp 1

https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al778
CnoxxeHue IByX CHJI, HallpaBJIE€HHBIX
26 10 OJTHOM TT 51?\]4);171 ’ bubmorexa HOK
A N p ) https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT

7 Pemenue 3agau o reme
"PaBHonelicTByrOmmas cun"

)3 Cuna TpeHus u e€ Bubl. TpeHue B bubnuoteka [JOK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas pabota «3yueHue
3aBUCHMOCTH CHUJIBI TPEHUS

29 CKOJIL)KCHUS OT CHJIbI TaBJICHUS U bubmorexa HOK

A https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAFOITIUXCS
ITOBEPXHOCTEW»

30 Pemenue 3agad Ha onpeneneHne
PaBHOJCHCTBYIONIEH CHUIIBI

31 Pemrenue 3anau no remam: «Bec bubnmoreka [JOK




Tenay, «I'paduueckoe n3o0paxkeHue
cuny, «Cunby, «PaBHOIEHCTBYIOIIAS
CHID»

KontponbHas paboTa mo TeMam:
«MexaHndeckoe ABMKEHHEY, «Macca,

https://m.edsoo.ru/ff0alde0

32 IUIOTHOCTEY, «Bec Temay,
«['padpuueckoe n3o0pakeHne CHII,
«Cre»y
13 JaBnenue. CriocoObl yMEHbBILICHUS U bu6mmoreka [IOK
YBEJIMYEHUSA JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTh
34 IaBJICHU Ta3a OT 00bEMa bubmorera [JOK
’ https://m.edsoo.ru/ff0a2376
TeMIIEePaTyphl
Ilepenaya naBieHust TBEPALIMUA
35 TCJ‘II:IMI/I mj KOCTSIMH U f“)aSaMI/I bubmorexa [TOK
KA ' https://m.edsoo.ru/ff0a25b0
3akoH ITackais
36 JlaBiieHuEe B )KUJKOCTH U Ta3e, bubmuorexa [JOK
BBEI3BAHHOE JIEUCTBUEM CHJILI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «/laBienue B bu6mmoreka [IOK
JKUJIKOCTH U Ta3e. 3akoH ITackansa» https://m.edsoo.ru/ff0a2826
bu6mmorexa [IOK
38 CooOmaromiuecst CoCyabl
HHarot A https://m.eds00.ru/ff0a2970
39 I'unpaBnuueckuil mpecc bubmorexa HOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiHeBoi
JKUIKOCTHBIM HAcoC
41 ATMmocdepa 3eMu ¥ IPUYUHBI €€ bubnmoreka [JOK

CYIICCTBOBAHUA

https://m.edsoo.ru/ff0a2b5a




42 Bec Bo3ayxa. ATmochepHoe bubnunoreka [HOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOro AaBJICHUS. bubmmoreka [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTBH aTMOC(EPHOTO
44 aBJICHUS OT BBICOTHI H4, OBHEM bubmmorexa [IOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bapomerp-anepoun. AtmochepHoe bubnnoreka [JOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Permrenue 3agau mo reme "
AtMocdepHoe naBieHue"
JelicTBue ®UJIKOCTH U Ta3a HA
47 MOrPY’KEHHOE B HUX TEJIO bubmorexa LHOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnast pabota «Ornpezaenenue
43 BBITAJIKUBAIOIIEH CHJIBL, bu6mmoreka [JOK
JEWCTBYIOIIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTB)
JlaGopatopHast paboTa 1o Teme
49 «HMccrnenoBanue 3aBUCHMOCTH Beca bubnmnoreka [JOK
Teja B BOJIE OT 00bEMa MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTh YaCTH TeJla»
bubmuorexa [JOK
50 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
51 "KoHcTpynpoBaHue apeomeTpa uim

KOHCTPYHPOBAHUE JIOAKH U
omnpezaeseHue e€ rpy30noabEMHOCTH"




52

53

54

55

56

57

Pemenne 3amad no remam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBiieHHE TBEPABIX TEJ, JKUIKOCTEH
H ra30B»

KontposbHas paboTta mo teme
«/laBieHue TBEPABIX TEN, )KUAKOCTEH
H ra30B»

Mexanuueckasi pabora

MortHocTs. EquHUIBI MOIITHOCTH

VYpoxk-uccienoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM IIPH
moabEMe 1o JiecTHHIE"
[Ipocteie Mexanu3Mmsbl. Poryar.
PaBHOBecue cuit Ha peluare

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3{f82

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3{f82

58

Prryaru B TexHuKe, OBITY U IPUPOJIE.
JlabopaTopHas pabota
«HccnenoBanue yciaoBHi paBHOBECHS
pbIyaray

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

59

60

61

Pemrenue 3agad mo teMe «Y CJIOBUSA
PaBHOBECHS phIuara
Koaddutment monesnoro neiicTpust
MexanusMa. JlabopatopHas pabota
«3mepenue KII/ HaknoHHOM
TUTOCKOCTI

Pemtenune 3agau mo teme "Padora,
MomHocTb, KIT/T"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

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




62

63

Bcepoccwuiickas mpoBepouHas paboTta
BIIP ¢wu3zuka 7 knace

Mexanuueckasi SHeprusi.
Kunernueckas 1 moteHIanbHas
SHEprus

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUs MEXaHUYECKON
sneprun. [IpoBepounas padoTa mo
teme "Pabota. MoniHocTh. DHeprus"

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

65

YPOK-3KCIIEPUMEHT MO TEME
"DKCnepUMEHTaIbHOE OIpeIETICHHE
M3MEHEHUS KUHETUYECKON U
MOTEHLUAJIbHON SHEPTUH NIPU
CKaThIBAaHHUH TeJa 110 HAKIOHHOM
MJI0OCKOCTH"

66

67

68

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMme "MexaHuueckoe aBmKeHue"

PesepBHrlit ypok. Pabota ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
JKUIKOCTEN U Ta30B"

PesepBHrlit ypok. Pabota ¢ Tekctamu

1o TeMme "Pabora. MOIIHOCTS.
Oneprus"

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adffe




8 KUIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJICKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorera [JOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEPAOTO, KUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 YKHUJKOTO U Ta3000pa3HOT0 COCTOSTHUI | 0
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannnaeckue u amopdusie Tena. | | bubnmnoreka [JOK
CraproBasi KOHTPOJIbHAsI paboTa https://m.edsoo.ru/ff0a5800
6 CmauvBaHMe U KallWJUISIPHOCTb. | bubnunoreka [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TernnoBoe paclIMpEHUE U CKATHE 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphI CO
8 CKOPOCTBIO TEIJIOBOT'O IBUKEHUS 1
YacTHIL
9 Buytpennss sneprusi. Crioco6st | bubnnorexka [JOK
U3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bunael rerionepenaun 1 bu6mmoreka [IOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLECTB U MaTepPHAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuectBo TemioTel. Y aenbHas bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOTO OanaHca. bubnuorexa [JOK

13 p il
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabora

14 "UccnenoBanue siBJICHUS bu6mmoreka [IOK
TEII000MEHa TP CMEITMBAaHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Topsiueit BoAbI"

PacueT koau4decTBa TEIIOTHI,

15 HEO0OXOMMOTO /I HarpeBaHUs Tena
Y BBIJICJISIEMOTO UM TIPH OXJIAKIEHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
yIEeIbHOM TEMJI0EMKOCTH BeliecTa' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuoteka [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
IImaBiieHne U oTBEpIEBAHNE

18 KPUCTAJUTMYECKHUX 1;en VnenvHas bubmmorexa [IOK

P ghda https://m.edsoo.ru/ff0a71d2
TETUTOTA TUTABJICHUSI

19 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
YAEIbHOM TEIUIOTHI TIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCAIHSL. bubnnorexka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenune. Y aensHas Temiora bu6mmoreka [IOK




22

23

napooOpa3zoBaHUs U KOHJCHCAIIUH.
3aBHUCHUMOCTb TEMIIEPATyPbl KUTICHUS
0T aTMoc(epHOTO JTaBICHHUS
BnaxxnocTs Bozmyxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEJILHOM BJIIAJKHOCTH BO3/1yXa"
Pemenue 3agau Ha onpeneneHne
BJIQXKHOCTH BO3/1yXa

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

25

26

[IpuHIMIBI pabOTHI TEMIOBBIX
neurareneid. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS

KIIJI TenmoBoro aBurarens.
TeruroBele ABUTATSIN U 3aIlIUTa
OKPYKAIOLIEH Cpe/Ibl

3aKOH COXpaHEHUs U NIPEBPAILCHUS
SHEPIrUH B TEIUIOBBIX MPOLECCAX

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMme "TennoBnie ABICHUS.
W3meHeHne arperaTHbIX COCTOSTHUM
BemecTna"

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

28

KonTponbnas pabora no teme
"TerioBEle saBieHuA. I3MeHeHne
arperatHbIX COCTOSIHUM BemecTna'

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus tei. /[Ba poaa
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLUL
TeJl UHAYKIUEN U IIPU
COMPUKOCHOBEHUH"




B3anmoneiicTBue 3apsyKeHHBIX TEII.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.

1 HamnpsikeHHOCTB 3JIEKTPUYECKOTrO bubnmoreka [JOK
nojs. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUECKUX TOJIEH
Hocurenu snexTpuueckux 3apsiioB.

33 DOneMeHTapHbIil 3apsa. CTpoeHue
aToma

34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpPAaHEHUs BJIEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHEHNE bubnnoreka [JOK
CBOMCTB 2JIEKTPUYECKHUX 3apsA10B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUI TOK, YCIOBHS €r0

36 cyulecTBoBaHus. McTouHukmn bubmorexa LHOK

https://m.edsoo.ru/ff0a95a4

NEKTPUYECKOTO TOKA

37 JIenCcTBUA DIIEKTPUYECKOTO TOKA bubnuorexa LOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 ANEKTPUYECKOTO 011 HA TPOBOAHUKHI 1
U JUAJIEKTPUKHU"

39 DJIEKTPUYECKUI TOK B METaJIaxX, bubmuorexa [JOK
JKUJIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4JacTu
Cuna Toka. JJaboparopHas pabota

41 "N3mepeHue u peryJIupoBaHHe CUIbI 0.5 bubnmorexa LHOK

TOKA"

https://m.edsoo.ru/ff0a8bd6




DIEeKTPUUECKOE HATIPSKEHHE.
Boner™merp. JlaGopaTopnas padora

bu6mmoreka [IOK

42 "U3mepenue u peryiupoBaHue 0.5 https://m.edsoo.ru/ff0a%14
HarnpspKkeHus"

43 ConpoTtuBiieHUE MPOBOHUKA. bubnunoreka [HOK
VY ienbHOE CONPOTHUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTH

44 3JIEKTPUYECKOTO CONPOTUBIICHUS | bubnuorexa [JOK
IIPOBOAHUKA OT €ro JIUHBI, IUIOIIAAU https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHus U Marepuana”
3aBUCHUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmmorexa [OK

https://m.edsoo.ru/ff0aad44a

enu
JlabopaTopHas pabota
"HccnemoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, UYIIETO Yepe3 PE3UCTop, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COTIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEeHUs Ha pesucrope”

47 [TocnenoBarenbHOE U MapaielbHOE
COEIMHEHHUS TIPOBOJHUKOB
JlaGopatopnas pabora "IIpoBepka

43 MpaBUJia CIOXKEHUS HAMPSIKEHUN TTPU | bubnmoreka [JOK
IIOCJIEIOBATEIIFHOM COETMHEHNH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaGopatopnas pabora "IIpoBepka

49 IpaBWJIa I CUJIBI TOKA MIPU | bubmuorexa [IOK

napajijicJIbHOM COCANHCHUUN
pe3uctopon”

https://m.edsoo.ru/ffOaadle




Pemenne 3aaa4 Ha IPUMEHCHUC

50 3akoHa OMa JUIst pa3jInyHoro bubmmnorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
CO€JIMHEHHS TIPOBOJHUKOB
51 PaGoTta u MOILTHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
Jlaboparopuas pabota "Onpenencaue
52 a00TBI ¥ MOIIIHOCTH DJIEKTPHUECKOTO buGnnorexa LIOK
P " p https://m.edsoo.ru/ff0ab3e0
TOKa
DJNeKTpUYECcKHre ey 1 MOTPeOnuTeNn
53 JIIEKTPUUECKON DHEPTUHU B OBIT Bubmorexa ITOK
P p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPUUECKHE 3aps/Ibl.
54 3apsoKeHHBIE TEIA U UX bubnnorexa LIOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. IlocToSIHHBIH
AIEKTPUICCKUN TOK"
KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE 3aPsIIbI.
55 3a ﬂ)KeII){HHe TeIa I/IpI/IX Bubmorexa ITOK
P . . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. IlocToSIHHBIH
BJIEKTPUYECKUN TOK"
56 ITocTosIHHEBIE MATHUTEI, UX
B3aHlMOJICIICTBHE
VYpok-uccnenosanue "M3yuenue bubnuorexa [JOK
57 N |
MOJIEU MMOCTOSIHHBIX MAarHuTOB https://m.edsoo.ru/ff0ac3d0
MarauTtHOoe none. MaruuTHoe 1oJjie
bu6mmoreka [IOK
58 3eMiIH U €ro 3HaueHHue JUIS KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba




59

60

Bcepoccuiickas npoBepouHas pabota
o (usuke 8 Kiacc

OnbIT OpcTeaa. MaroutHoe nose

SJICKTPHUYCCKOI'0 TOKa MarauTtHoe
I10JIC KaTYHUIKKU C TOKOM

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

61

[IpuMeHeHue >EeKTPOMarHiuToB B
TexHuke. JJaboparopnas pabora
"N3yueHue neicTBUSI MArHUTHOTO
TOJIs1 HAa MPOBOJHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

63

DJeKTpoABUraTellb NOCTOSIHHOTO
ToKa. Mcnonb3oBanue
AJIEKTPOJBUTATEIEH B TEXHUUECKUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3y4eHHe
paloThI ekTpoaBUraTesns"”
OnsiTel @apanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
IIpaBuio Jlenua

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

64

Onektporereparop. Criocoos
MOJTyYEHUS JICKTPUICCKON SHEPTHH.
DNEeKTPOCTaHIINH Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUU

65

O600611eHre TeMbl "DIIEKTPUYECKUE U
MarHuTHbIe sBieHus". [IpoBepounas
pabota o Teme

66

PesepBHbIii ypok. Pabora ¢ Tekctamu
o teme "TemnoBele sBiaeHus"

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




PesepBHbIii ypok. Pabora ¢ TekcTamu

67 1o Teme "HOCTUOﬁHH'}? i ! ngggglfsgsigr?imacdw
AIEKTPUUYECKUN TOK
68 PesepBHbIil ypok. Pabora ¢ TekcTamu |
1o TeMe "MaruuTHseie siBJICHHS"
OBUIEE KOJIMYECTBO YACOB I10 63 14.5

[NPOT'PAMME




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
‘:;_n Tema ypoxa Beero Kontposbubie IIpakTnueckue II/I[:;:GHI/IH :)I;I[?;I;zizlfeﬂbﬂme
padoThI padoThI pecypenr

| Mexanndeckoe JBHKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBHOCTD | bubmuoreka [{OK
MEXaHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IpsIMOJIMHEWHOE | bubmmoreka [JOK
JBUKECHHUEC https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOITMHENHOE

4 nekeHue. CpeHsst © MTHOBEHHas 1
CKOPOCTb

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE | bubmuoreka [IOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KEHHUSL. 1
I'padux ckopoct
JlabopaTtopHas pabota "OnpeneneHue

7 YCKOpEHHUS Tena npu | | bubnuoteka [JOK
PaBHOYCKOPEHHOM JABUXEHUMU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTu"

g CBoOomuHoe nagenne teia. OIbITH !
lanunes

9 PaBHOMEpHOE ABMXEHUE TTO | bubnmoreka [JOK

okpyxHoCTH. [Tepnos u yactora

https://m.edsoo.ru/ff0ael76




oOpamienus. JInHeiHas u yrioBas

CKOPOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHHE
1 CraptoBas KOHTpOJIbHAs paboTa 1mo
¢buznke
12 [Tepsriit 3akoH HetoToHa. Bexktop bubnuorexa [JOK
CHJIbI https://m.edsoo.ru/ff0ae612
13 Bropoii 3akon HeroTona. Bu6moteka [JOK
PaBHonelicTByrO1IAs cuna https://m.edsoo.ru/ff0ae72a
14 Tpertnii 3akoH HproTOHA. bubnuoreka [IOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ac982
15 Pemenue 3aga4 Ha npyuMEHEHUE bubnunoreka LIOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubmuorexa [IOK
16 Cuia ynpyrocti. 3akon I'yka https://m.edsofru/fanecaZ
17 Pemenue 3ampau no reme «Cuia
YIPYTOCTH»
18 Jlaboparopnast pabota «Ornpezaenenne bubnnorexa [JOK
JKECTKOCTHU NMPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnoreka [JOK
19 Cra Tperns https://m.edsogru/fanﬂ 38
20 Pemenue 3anau mo teme «Cuna bubnunorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
)1 JlaGopatopHnas pabota "Onpeznenenue bu6muoreka [JOK
Kod(duUIleHTa TPEHUS CKOIBXKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3amay mo reme "3aKOHEI
22 Hprorona. Cuna ynpyroctu. Cuna bubmorexa [OK

TpeHUs"

https://m.edsoo.ru/ff0afb8e




Cuia TSOKeCTH U 3aKOH BCEMHPHOI'O

bu6nmmoreka [IOK

23 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO
P A https://m.edsoo.ru/ff0af044
MaJICHUS
Ypok-koupepenius "JIBuxeHue TeI
24 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3anau no teme "Cuia
75 o bubnunoreka LIOK
TSDKECTU U 3aKOH BCEMUPHO
P https://m.edsoo.ru/ff0af5{8
TSAroTeHus"
[IepBas kocMHu4ecKas CKOPOCTb. bubnuoreka [IOK
26
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepranbHO TOYKH.
AOGCOIIOTHO TBEPIOE TEIIO. bubnnorexa [JOK
27 N
PaBHOBecue TBEpIOTO TEMA C© https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BpAILlCHUS
28 MowmeHnT cuisl. LeHTp TsKECTH
79 Pemenue 3agaa mo reme "MomeHT bu6mmoteka IIOK
cunbl. Lentp TsxecTn" https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBHOHU padoTE 110
30 "MexaHmdec (I))e ep o bubnuoreka [{OK
TemMe XaHHYECKOE IBIKCHUE.
. A https://m.edsoo.ru/ff0b0408
BzaunmoneiictBue Ten"
KoHTtponbHas paboTa 1mo teme
31 "M . quKfe BUKCHUE bubmorexa HOK
exaHu .
. a https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue Ten"
Nmnynbe Tena. UMiynbe cuiibl. 3aK0H
“ Y Y Vivreen Bu6nnorexa [IOK
COXpaHEHHUS UMITyJIbca. Y1
p yibea. Spyr https://m.edsoo.ru/ff0b07fa
HEyNpyroe B3auMOJICHCTBUE
33 Pemrenue 3agad mo reMe "3akoH but6mmoreka [IOK




COXpaHEHUs UMIyJbca"

VYpoxk-koHpepenuus "PeakTuBHOE

https://m.edsoo.ru/ff0b096¢c

34 JIB)KCHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
35 Mexannueckasi paboTa U MOITHOCTh hitps://m.edsoo.r/ff0b0as4
36 Pabota CHIIBI TSHKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «OnpezneneHue
37 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAJILHOM TOBEPXHOCTH»
18 CBs3b 3HEPrUM U pabOTHI.
IlorenunanpHas 3HEprus
39 Kunernueckas sueprus. Teopema o bubmuoreka [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
40 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKe
41 JlaGopatopnas pabora «3yuenue bubmuoreka [IOK
3aKOHA COXPAaHEHUS DHEPIUM» https://m.edsoo.ru/ffOb12fe
4 KonebarensHOE IBUKEHNUE U €TO but6mmoreka [IOK
XapaKTEpUCTUKU https://m.edsoo.ru/ffOb1858
43 3aTyxatromue KojeOaHusl. bubnunorexa LIOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
44 MareMaTH4ecKuil ¥ NpyKUHHBINA
MasiTHUKH
VYpok-uccienoBanue «3aBUCUMOCTb
N but6mmoreka [IOK
45 neproja KojlebaHuii OT KECTKOCTH

IIPY>KUHBI U MAcChl Ipy3a»

https://m.edsoo.ru/ff0b197a




46

47

[IpeBpateHre sHEPTUN TIPU
MEXaHHYECKUX KOJICOAHMSIX
JlabopaTtopHas pabora «OnpeneneHue

4aCTOThI U II€pHUOIa KoJIEOaHMH
INPY>XUHHOI'O MasiTHUKa»

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

48

Jlaboparopnas pabota «I[IpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHui
rpy3a, MOJBEIICHHOTO K HUTH, OT
MacChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

49

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHX BOJIH. [IponosibHbIE 1
MOIEPEYHBIE BOJTHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

50

51

52

VYpoxk-koupepenuus "MexaHuIeCKue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuieckue BOJTHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

53

54

55

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
nH(}pa3ByK B IPUPOJIE€ U TEXHUKE"

IloaroroBka k KOHTpOHLHOﬁ pa60Te 10

TeMe "3aKOHBI COXPaHEHHS.
Mexanunueckue KojaeOaHus U BOJTHBI"

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

but6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

56

Kontponbhas pabora mo teme




"3aKoHbI COXpaHEeHMs. MexaHudecKue
KoJieOaHusl U BOJIHBI"

BHGKTpOMaFHI/ITHOG I10JIC.

bubnunorexa LIOK

57
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ff0b2abe
58 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koudepennus "llkana
59 3JIEKTPOMATrHUTHBIX BOJIH. bu6nmorexa LIOK
Hcnons30Banue 27€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJISI COTOBOM CBSI3H"
VYpoxk-uccienoanue "M3yuenue
. 7 bubnnorexa [IOK
60 CBOWCTB AJICKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIIbI0 MOOHMIIBHOTO TeiedoHa
Pemenue 3agau Ha onpeneneHne
61 YacTOTHI U JUTMHBI 3JIEKTPOMAarHUTHOM
BOJIHBI
DneKTpOMarHuTHas nIpHupo/ia CBeTa.
62 CkopocTh cBeta. BonHoBEIE CBOKWCTBA bubnmorera OK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. I[IpsaMonuneitHoe
63 acIpocTpaHeHne cBeTa. 3aTMEHUS bubmorexa LHOK
pacrpoctp ) https://m.edsoo.ru/ff0b3658
ComHua u JIyHbl
3aKoH OTpak€HUs CBETAa. 3epKaia.
64 Pemienue 3agad Ha NpUMEHEHHE bubnnorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETa
IIpenomiienue cBeta. 3aKoH bu6muoreka [JOK
65
IIPEJTOMIIEHHS CBETA https://m.edsoo.ru/ffOb3aea
66 [TonHOE BHYTpEHHEE OTpaKEHUE CBETA. bubmmoreka [JOK

Hcnonb30BaHne MOJHOTO BHYTPEHHETO

https://m.edsoo.ru/ff0b3c5c




OTpa’XCHUA B OIITHYCCKUX CBETOBOAAX

Jlaboparopuas pabota "Hccrienoanmne
3aBUCHMOCTH yTJIa MPEIOMIICHHSI

67 CBETOBOTO JIy4a OT yIJla MaJIieHus Ha
rpanute "Bo3ayx-crekio""
Ypok-koHpepennus "Mcnonb3oBaHue
68 IIOJIHOTO BHYTPEHHETO OTPAXKECHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
69 JIunzel. OnTryeckas cuiia JTMH3bI hitps://m.edsoo.r/f0b32c
. bubnnorexa [IOK

70 [Toctpoenue n300paxeHuit B TMH3aX hitps://m.edsoo.r/f0bdd4a
JlaGopatopHnas padota "Onpenenenue

71 (I)OKyEHori pacETo;IHI/I;I 51 orr)ITquCKoﬁ brbmmorexa [TOK

. https://m.edsoo.ru/ff0b4206
CHJIBI COOMpAroIIel JTUH3bI"

7 Ypok-koupepenius "OnTudyeckue bubnmnorexa [JOK
JIMH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e

73 ['na3 xak ontuyeckas cucrema. 3peHue bubmorexa HOK

https://m.edsoo.ru/ff0b4684

74 Ypok-koHpepenius "JleexTs
3penus. Kak coxpanuts 3penue"

Paznoxenue 6em0ro cBeTa B CIEKTP.

75 OnbiTel HetoToHa. CriokeHue bubmuoreka [JOK
CIEKTpaJIbHBIX UBETOB. [{ucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa
JlaGopatopnas pabora "OnbITh IO Bu6morexa LIOK

76 Pa3oKeHuIo OEJI0ro CBeTa B CIIEKTP U

BOCIIpHUATUIO IBETA NPCAMETOB IIPU UX

https://m.edsoo.ru/ff0cOe2a




HaOJII0/ICHUH Yepe3 IIBETOBbIC
¢bubTper"

VYpoxk-npaktukym "BosiHOBBIE

77 CBOICTBA CBETA: AUCIIEPCHUS,
uHTephepeHus u qudpaxums’"
73 Omnsitel Pe3epdopaa u ruranerapHas bubmmoreka [JOK
MOJEIb aTOMa https://m.edsoo.ru/ffOc12a8
79 [Tocrynatel bopa. Moaens atroma bopa
Hcnyckanue 1 morjouieHue cBeTa
80 atoMoM. KBauTrl. JInHeH4aTwie bubmorexa HOK
) ) https://m.edsoo.ru/ff0c144c
CHEKTPhI
21 VYpok-npaktukyMm "Habmrogenue bubmmoreka [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
82 PamgnoakTUBHOCTE U €€ BUIBI bubnmorexa [IOK
g A https://m.edsoo.ru/ff0c 1672
23 Crpoenue aTomHOro sipa. Hykionnas bubnnorexa [JOK
MOJICNTb https://m.edsoo.ru/ffOc18ac
84 PanuoaxkTrBHBIE IPEBpAILICHHUS. bubmuoreka [IOK
30TONEI https://m.edsoo.ru/ffOclal4
25 Pemrenue 3amay mmo reme: but6mmoreka [IOK
"PanuoakTuBHBIE NpeBpalieHus" https://m.edsoo.ru/ffOc1b4a
86 [Tepuonx momypacnana
Vpok-koH(pepenus "PagnoakTUBHLIE
87 I/IBIJ)'I CHI/I:Ib BF;'[ HpOoJie, MEIULIMHE bubmorexa HOK
yi | PHPOJIE, MEIHIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SInepHble peakni. 3aKOHBI
P P but6mmoreka [IOK
88 COXpaHEHHUs 3apsiIOBOIO U MacCOBOTO

YUCCJI

https://m.edsoo.ru/ffOc1c58




89

90

DHeprus CB3U aTOMHBIX sijiep. CBs3b
MacChl U SHEPTUuu

Pemenue 3agau no reme "AnepHoie
peakuuu"

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOcld7a

91

92

93

94

95

Peakuuu cunTe3a U 1eneHus s1ep.
Wcrounuku sHeprun ConHua u 3BE37
Ypok-koupepenuus "Anepunas
JHepreTuka. Jlencreus
PaZMOaKTUBHBIX U3JTy4YEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBsbIc siBIeHHS"

KonrtponsHas pabota no reme
"DIeKTPOMarHUTHOE TOJIE.
ONEKTPOMarHuTHHIE BOJIHBI.
KBanToBsie siBineHus"

IToBTOpenue, o0o0IIEeHNE.

JlaGopaTopHble paboThI 110 Kypcy
"B3zanmonencTBue Tea"

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc1e88

bubmuoreka [{OK
https://m.edsoo.ru/ff0c223e

bubmmoreka IIOK
https://m.edsoo.ru/ff0c245a

96

[ToBTOpenue, o600menue. Pemenue
paC‘-IeTHI)IX 1 KAYCCTBCHHBIX 3aJa4 110
teme "TemnoBble mpoiecch”

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2572

97

[ToBTOpenue, o600menue. Pemenue
paC'-IeTHI)IX 1 KAYCCTBCHHBIX 3aJa4 110
teme "KIIJI TennoBeIxX apuraresnci'”

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

98

IToBTropenue, o6o0mmenue. Pemenne

bubnunoreka LIOK




99

pacyeTHHIX ¥ KaYECTBEHHBIX 33J1a4 110
teme "KIIJI anekrpoycTtaHOBOK"

[ToBTOpeHmE, 0600IIEHNE.
JlaGopaTopHbIie pabOThI IO KypCy
"CBeTOBEIE ABJIEHUST"

https://m.edsoo.ru/ff0c2b30

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2c52

100

[ToBTropenue, o6o0menue. Pabora ¢
TekcTamu 110 Teme "Konebanus u
BOJIHEI"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c2e82

101

102

[ToBTropenue, o6o0menue. Pabora ¢
TekcTamu 110 Teme "CBeTOBEIE
sBIIeHus"

[ToBTOpenue, o600meHne. Pabora ¢
TekcTamu 110 Teme "KBanTtoBas u
snepHas gusuka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27

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