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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKEe Ha YypOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHOM MPOTPaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH OOYYArOIIMXCS M OPraHU3alMI0 H3y4eHUs
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METAIpEeIMETHBIM pE3yJibTaTaM OO0Yy4EHHUs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEIMETHOTO COJAEp)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

®dusuka SABISETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyUYHBIX
Y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3HUECKHUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne @u3ukun Ha 0a30BOM ypOBHE TMpEAINoJiaraeT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSACHSTH SIBJIICHUS;

* OIICHMBATH U TIOHUMATh OCOOCHHOCTH HAYyYHOTO UCCIICIOBAHMS,

e UHTEPIIPETUPOBATh JaHHBIE U HCIIOIb30BaTh HAYUHbIE 1I0Ka3aTeIbCTBA
JUISL TIOJTyY€HHUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30BaTEe/IbHbIE MPOTPAaMMBI, YTBEPKIAEHHOW peIIeHHEM



Komnernn MunucreperBa npocsemienus Poccuiickoit @enepaunu (MpoToKoJI OT 3
nexadps 2019 r. Ne [1K-4BH).

Hean uzyuyenus pusuku:

e IPUOOpPETEHHE UHTEpPEca U CTPEMIICHHsS OOYyYalolUXCcs K HaydHOMY
U3YYEHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEJUICKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e Pa3BUTHE TPECTABICHUNA O HAYYHOM METOJIe MO3HaHMUA U (HOPMHUPOBAHKE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

e popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yuYeHUs] OCHOB
CTPOEHUS MaTepUH U PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

o popMUpOBaHUE TPEACTABICHUA O pONM (PUBUKU ISl PAa3BUTHSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

epa3BUTUE  TMpPEJCTaBICHUH O  BO3MOXHBIX  cepax  Oymymieit
npodecCHOHANILHON JEeSTEIBHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTikeHne 3THX Lened mporpamMMmbl 1o (M3MKE HA YPOBHE OCHOBHOIO

o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

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

e IPUOOPETEHUE YMEHHI OMHUCHIBATH U OOBSICHSITH (DU3UUYECKHUE SIBICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

¢ OCBOCHME METOJIOB pEIICHHUS MPOCTEHIIMX pacUE€THBIX 3aJad C
UCIIOJIb30BaHUEM buznuecKux MOJENEH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTHE YMEHUN HAOIIONATh MPUPOJHBIC SBJICHUS W BBINOJHSITH OMBITHI,
nabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCIICIOBAHHS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB pabOThHl ¢ HHPOpMaLMEH (U3HUECKOro COAEpH aHus,
BKJIIOUYask UH(POPMAIUIO O COBPEMEHHBIX JOCTHXKCHUSAX (DU3UKH, aHAIU3 U
KPUTHYECKOE OIICHUBaHUE WH(pOopMaINy;

¢ 3HAKOMCTBO CcO cepamu nmpodeccCuoHaIbHON IeITEIHPHOCTH, CBA3aHHBIMU C
bu3NKON, W  COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH  Ha
JOCTUXKEHUSIX (PU3NUECKON HAYKHU.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanust oTBouTCs 238 "acoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIaTENIbHBII XapaKTep, YUUTEINb Jel1aeT BHIOOp MPOBEACHUS



7a00paTOPHBIX PabOT W OMBITOB C YYETOM WHIWBHUAYAIbHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Paszgea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAKOLIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponbl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHHII.

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

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue NEHbI AEHUS MIKAJIbl U3MEPUTEIBHOTO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3bI: NAJBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

JIBmkenne yactui BemecTBa. CBfA3b CKOPOCTH JBWIKEHHSI YACTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaINIMYECKNX) TeJl. B3anMOCBsI3p MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue muddysun.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
M3MEHEHHSI CKOPOCTH JBWXEHHUsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKA B3auMOAECHCTBHS Tesl. Cuina ynpyrocTd M 3aKOH
['yka. MI3mMepenne cuiibl C MOMOIIBIO AUHAMOMETpA. SIBIIEHHE TATOTEHHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HalnroneHue MexaHHMUeCKOTo IBMYKCHHS Tela.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuKka IIo
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITEI, JTEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHUs (Iedopmariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

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

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl YMEHBIIEHUS U YBETUYCHUS NaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniuecs: cocysl. ['uapaBnuyeckue MeXaHu3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpHOTro J1aBJICHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBiIeHUS )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YcCJOBHE IJIaBaHUs TeN: MJABaHUE WJIU MOTPYKEHHUE TEJ B 3aBUCUMOCTU
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

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

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

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

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJKOCTh YaCTH TeJIa U OT INIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue TmpaBuja paBHOBECHS phluara K OJIOKY.



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

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpalieHre OTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. H3zmepenue KII/l HaKTOHHON NIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOU TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOXEHUW MOJIEKYISPHO--KUHETUYECKON TEOPUHU.
CmaunBaHNe U KallWJUISIPHBIE sIBIICHUS. TemIoBoe pacliupeHue U CKaThe.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONPOBOJHOCTD, KOHBEKLIHS, U3JIyUYCHHE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcanus. Mcmapenue. Kumenwe. YnenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

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

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenue nuddysun.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHeHue naBieHHs Ta3a MpU U3MEHEHMH O00bEMa M HArpeBaHUM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnroenne mocTossHCTBA TeMITepaTyphl TIPH TJIABJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

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

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IpHU
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. daekTpuyeckue 1 MATHUTHBIE SIBJICHMS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

Dnektpuueckoe mosie. Hampsok€HHOCTH 2yieKTpudeckoro mojs. I[lpunHiumn
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu 3ieKTpUUecKUX 3aps/ioB. DJIEMEHTAPHBINA AJNEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBogHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHHKA. Y IEIBHOE CONPOTUBIIEHUE BelIeCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenna.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHl.  B3auMoaeicTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DJNEKTPOCTaHIIMH Ha BO30OHOBISIEMBIX HCTOUHUKAX SHEPTHUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOAHUKH U TUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazun cOnmpoOTHUBIICHUHN.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB MAarHUTA.

W 0 N U kAW

O = =)
a U A W N B O



17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrEe MarHUTHOTO NOJISl HA IPOBOJHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOJMIONCHUIO DJJICKTPU3AIMU Tel HUHAYKIUEH U 1pH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJIMpoOBaHUE HAIIPSKEHUS.

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

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEHUS U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TOJS  TOCTOSHHBIX ~ MAarHUTOB TPU  HUX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnBITEL, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aUMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeCTBUS MarHUTHOTO TI0JI1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

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

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTB TeJla TP HEPABHOMEPHOM JBHKCHUU.

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

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

IIepseiit 3ak0H HproTroHa. Bropoii 3akoH HeroroHa. Tperunii 3akoH HprotoHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J{Buxenue mianeT BOKpyr Connua. IlepBas kocmMuueckasi CKOPOCTb.
HesecoMocTh n meperpysku.

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

Nmnynec Tena. M3menenne mmmyneca. Mnynbe critbl. 3aKOH COXpaHEHHUs
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MMOBEPXHOCTHIO 3eMIIH. [oTeHIIManbHast SHEPrus CxKATOW NPYKUHbI. KnHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHeHUE TyTeHd M TPAEKTOPUM JBUIKEHHUSI OJIHOTO W TOrO XK€ Tela
OTHOCHUTEJIBHO PA3HBIX TEJI OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
HccnenoBanre Npru3HaKoOB PaBHOYCKOPEHHOTO JIBHXKECHUS.

HaGmronenue nBM>XeHHs Tella o OKPY>KHOCTH.

HaOmnronenre MexaHW4eCcKuX sIBICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHKEHUH
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAcChl T€ja M JIEWCTBYIOLIEH HAa HETO
CUJIBL.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

N3MeHeHne Beca Tena mpyu YCKOPEHHOM JIBUKEHHH.

IIepenaua umirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU IIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU ABWKECHUU Teja MO/ IECTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TIPU PABHOYCKOPEHHOM JBUXKEHHUU 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTU MPYKUHBI.

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



10. Onpenenenrie pabOThl CHIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus U BOJIHBI.

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

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

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YIJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

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

3. HccnenoBanue 3aBUCUMOCTH MEPHOJIa KOJIEOAHUM MOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

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

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

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

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

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

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



OnexTpomarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceera. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['ma3 kak omrTuueckas cuctema. BIM30pyKocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomydyenue 6emoro cBeTa mpu CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH YIJIa MPEJIOMIIEHUS CBETOBOTO Jy4ya OT yrJjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

S A A B



4. IlomydeHnue n300pakeHUM C MOMOIBIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSITHIO IIBETA MPEAMETOB MpPH WX HAONIOJACHHUH 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MorolieHre cBera aroMoM. KBaHThI. JInHEHYaThle CIIEKTPBI.

PannoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usinydenus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmopens aromuoro sAxpa. HM3oromsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa nmoiaypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBA3p MacChl M dHEpruu. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTurka HOHU3UPYIOIIUX U3TYyUEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENBEHO--0000MIAOIIMI MOAYJIb TPEAHAZHAYEH IJIs1 CUCTEMATHU3aI[uN
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, (Gopmupyercs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HUCCIEIOBAHMUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBIAJCHHE YMEHUSMU OOBACHATH (PU3UUECKHUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4YE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U MOBCEAHEBHOM KU3HM;

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

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJ]E€E€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIB30BAHNS PA3JINYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HaIpPaBICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

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

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

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

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXIEHUU 0OILECTBEHHO3HAYMMBIXU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKu;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTU
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE 3CTETUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE Hay4YHOW JHO003HATEIBHOCTH, MHTEpeca K HCCIIEeI0BATENbCKON
NEeSATENbHOCTH;

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

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPaHCIIOPTE, HAa JOpPOrax, C JJIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBaHUEM B
JIOMAITHUX YCIIOBHSIX;

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

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTH€ B PEIICHHM MPAKTUYECKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOMMX B TOM YHCIEe M (PU3MUECKHUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS Ha NMPUMEHECHHE (PU3MYECKUX 3HAHWM JJI1 pEIICHUs 3aaad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

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

e 8) amanTanuuM K HU3MEHSAKWIIMMCSH YCJOBHAM COLMAJBHON W NPHUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJECUCTBUU MPU BBHIIIOJIHEHUU HCCIECIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKu;

e — IUIAHUPOBAHUE CBOETO pAa3BUTHUS B MPHUOOPETEHUM HOBBIX (HU3UUYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

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

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS TporpamMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCaJbHbIC  y4eOHbIC  JICHCTBHS,  PEryJISTHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



*BBISBIISITh M XapaKTEepPU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

¢ YyCTAaHABJIMBATH CYIIECTBEHHBIN MPHU3HAK KJIacCU(UKAIMKM, OCHOBAHHS IS
0000IIIEHNS U CpaBHEHUS,

e BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYMS B paccMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;

¢ BBISIBJISITh TPUYMHHO--CIICACTBEHHBIC CBA3U MPH H3YYCHUHU (PUBHUECKUX
SIBJICHUM U MPOIIECCOB, JIeJaTh BBIBOJBI C UCIOIb30BaHUEM JETYKTUBHBIX
U UHJIYKTUBHBIX YMO3aKIJIIOUEHUM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYEeCKUX BEJIUYUH;

¢ CAMOCTOATEIBHO BBIOMpATH COCO0 pelieHus: yueOHo! (pu3nueckoi 3amadu
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BbIIETICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

¢ ICTIOJIB30BATh BOMPOCHI KaK MCCIIE0BATEIHCKUNA HHCTPYMEHT MTO3HAHUS;

¢ IPOBOJUTH 1O CAMOCTOSTEIHHO COCTABICHHOMY IUIAHY OTBIT, HECIOXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUS,

e OLICHMBaTh HA NPUMEHUMOCTb M  JIOCTOBEPHOCTh  HH(OPMALHIO,
MOJyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU KCIIEPUMEHTA;

e CAMOCTOSITENBHO (HOPMYIHPOBATH 0OOOIIEHUSI U BBIBOJIBI IO pe3yjbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

 IPOTHO3UPOBAaTh  BO3MOXKHOE  JalibHEHIIee  pa3BUTHE  (PUBHUYECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

o IPUMEHSTH Pa3JIMYHbIE METOJbl, NHCTPYMEHTBl U 3alpochl IPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

e AHATTM3UPOBATh, CHUCTEMATU3HPOBATh M HMHTEPHPETUPOBATH WHGOPMAIIUIO
Pa3IMYHBIX BUJOB U (HOPM MPEICTABICHHS,

¢ CAMOCTOATEIBHO  BBIOMpAaTh  ONTUMAJbHYIO  (OpMYy  MpeaCTaBICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMH, IuarpaMMaMu, HHOU TpadrKol U X KOMOMHAIIUSMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

eB XOJIc¢ OOCYXIEHHUS Y4eOHOro Marepuaina, pe3yjbTaTOB JIa0OPATOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMbI U
BBICKA3bIBaTh HJEU, HAlleJICHHbIE HA pEUICHUE 33aJaYd M MOAJEp KaHHe
O1arokeIaTeIbHOCTH OOIICHUS;



e COIIOCTABJISATh CBOM CYXKJEHUS C CYKIEHUSMH JIPYTUX YYaCTHUKOB JUAJOra,
OOHapyXUBaTh Pa3IUUKUE U CXOACTBO MO3UIIHIA;

e BBIPAXaTh CBOIO TOUKY 3PE€HHSI B YCTHBIX U MMCbMEHHBIX TEKCTaX;

* IyOJIMYHO MPEJCTABIATh PE3YJIbTAThl BBIIOJIHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

e IOHUMATh U HMCIOJIb30BATh NMPEUMYIIECTBA KOMAaHIHON Y MHAUBUAYAIbHOM
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

e IPUHUMATH 1IEJI1 COBMECTHON JEATEINBHOCTH, OPTaHU30BbIBAaTh ACHCTBUS 1O
e€ JIOCTI)KEHHUIO: paclpeleNsiTb poyid, oOOCYXJaTh MPOLECCHl U
pe3yJIbTaThl COBMECTHOU pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;

e BBIIIOJIHATH CBOIO 4YacTh PaOOThI, JOCTUIasl KAYECTBEHHOI'O Pe3yJibTara I0
CBOEMY HAIPABIECHUIO WU KOOPAUHHUPYS CBOM JEWUCTBUS C JIPYTUMU
YJICHAMH KOMAaH/JIbl;

e OLICHMBATh KAayeCTBO CBOET0 BKJaJa B OOMIMHA MPOAYKT IO KPUTEPUSM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

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

e ODUEHTUPOBATBHCS B PAa3IMYHBIX  IOAXOJAX  IPHUHATHUS  pPELICHUM
(MHIMBUAYaATbHOE, NMPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

¢ CAMOCTOATEIBHO COCTABJIATH aJTOPUTM PELIEHUS (PU3NYECKON 3aJauM WU
IUTaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEH, apryMEeHTUPOBATh MIpeajiaraéMble BAPUAHTHI pEIICHUM;

e IeTIATh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

CaMOKOHTPOJIb, YDMOIMOHAJIBLHbIN HHTEJJICKT:

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

¢ O0BSCHATh  NPUYMHBI  JOCTHXKEHHMSI  (HEIOCTHXKEHHUS])  pe3yibTaToB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCJI€ B XOJ BBINOJIHEHUS
(Gu3NYecKoro HMCCIEIOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENIbCTB, HM3MEHUBLIMXCS CUTYyallUl, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

e CTaBUTh ce€0s1 HA MECTO JIPYroro YejloBeKa B XOJE CIopa WM JUCKYCCUU Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;



e IPU3HABATH CBOE MPaBO Ha OLIMOKY MPH pelIeHUH GU3NUECKUX 3a]a4 WU B
YTBEPKIACHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e ICTIOJI30BATh MOHATHS: (PU3NYECKUE U XUMUYECKUE SBJICHUS, HaOII0JIeHUE,
OKCIIEPUMEHT, MOJIENb, THIOTE3a, SAUHUIBI (PU3UYECKUX BEITUYHH, aTOM,
MOJIEKYJIa, arperaTHbleé COCTOSIHUSI BellecTBa (TBEPHOE, KHUIKOE,
razoo0pa3Hoe), MEXaHUYECKOe JBUKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPACKTOpHUS, PABHOJEUCTBYIOIIAsA CHIIA, JAepopMaius
(ynpyras, racTuyeckas), HeBeCOMOCTb, COOOIIAONTUECS COCY/IbI;

e paznuyaTh siBaeHUA (Auddy3usi, TEIIOBOE IABMKEHHE YacCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCHIO
BpalllCHUsI, TepeAavya MAaBJICHUA TBEPABIMU TEIaMHU, XKUIKOCTSIMU U
razamu, arMocepHoe [aBjieHUE, IUIaBaHUE T, MpPEeBpalleHUs
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

e paCllO3HABaTh  MPOSABICHHE  M3YYCHHBIX  (DU3UYECKUX  SBJICHUM B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B JKMBOW M HEXUBOMU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJAEC U TEXHUKE, BIIHUSHUE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phIuaru B
TeJIe YeJOBeKa, MPU ATOM NEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

e ONKCHIBATh M3YYCHHBIE CBOWMCTBA TeN U (PU3UYECKHUE SIBJICHUS, WCIIOIB3YS
¢dbuznyeckre BEIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPENHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSAXKECTH, BEC
Tella, Cuja TpPEeHUsa, JAaBlicHHWEe (TBEPAOTO Tela, KUJIKOCTH, Tas3a),
BBITAJIKUBAIOIIAs CUJIa, MEXaHUYeCKas pad0Ta, MOUIHOCTh, IJIEYO CHIIbI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KUHETUYEeCKas: M TMOTEHIWANIbHAs DHEPTHsi), MPU ONHCAHUU MPaBUIBLHO
TpakTOBaTh  (PU3MUECKHH  CMBICT  HMCIOJIb3yeMbIX  BEIMYUH, UX
0003HaUeHUs W €IUHUIIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYUMHAMU,
CTPOUTH TpaPUKU U3yUCHHBIX 3aBUCUMOCTEHN (DU3NUECKUX BEIUYMH;

e XapaKTEePU30BaTh CBOWCTBA TeJ, (U3HYECKUE SBIECHUS W TMPOIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsS CWJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,



3akoH [lackans, 3akoH Apxumena, IpaBUJIO paBHOBecHUs pbryara (0Joka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHHUs MEXAHUYECKOU
SHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

e O0BSCHATH (PU3MUYECKHE SIBJICHHUS, MPOIECCHl M CBOMCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE CHUTyallUM NPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITh TIPUYMHHO--CIICCTBEHHBIE CBS3H, CTPOUTh O0ObACHEHHE U3 1-2
JIOTUYECKUX I11aroB ¢ Omopoil Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

e pelIaTh pacu€THbIC 3a/1a4u B 1—2 neHCTBUS, UCTIONB3YS 3aKOHBI U (POPMYIIHI,
CBSI3BIBAIOIME (DU3NYECKUE BEIMYMHBL: HAa OCHOBE aHalM3a YCIOBUS
3a/layd  3alHChIBATh KPaTKOE YCIOBUE, NOJACTABIATh (PU3HUECKUE
BEJIMYMHBI B ()OPMYJIBI U HPOBOAMTH PAcd€Thl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

e pacrio3HaBaThb MPOOJEMbI, KOTOPbIE MOXKHO pEUIUTh MpU MOMOLIA
(U3MYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
OpeanoyiokeHne  (TMIoTe3y),  pa3nuyaTb U MHTEPIPETHPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJA€ OIbITA, JeNaTh
BBIBO/JIBI I10 €T0 PE3yJIbTaTaM;

e IPOBO/IMTH OMBITHI IO HAOJIOICHUIO (PU3UUECKUX SIBICHUN WU (PU3UUECKUX
CBOMCTB Ted: (OPMYIUPOBATH MPOBEPsIEMbIE MPEANOI0KEHUS, COONPATh
YCTaHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BaHUs, 3allMChIBaTh X0/ ONbITA U
(dbopMyIIMpoBaTh BHIBOJIBI;

e BBITOJIHATH MPSIMbIE U3MEPEHUS PACCTOSIHUSA, BPEMEHH, MacChl Tella, 00bEMa,
CWJIbl M TEMIIepaTypbl C HCIOJIb30BAHUEM aHAJIOTOBBIX M LU(POBBIX
npuOOpOB, 3amMUCHIBaTh TOKa3aHUS MPUOOPOB C YUYETOM 3aJaHHOU
a0COJIOTHOM MOTPENTHOCTH U3MEPEHUI;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTU OIHON (PM3MYECKON BEJIUYUHBI OT
JIPYrol C HCMOJB30BAHMEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTHU IyTH
PaBHOMEPHO ABWKYLIETOCS TeJda OT BPEMEHM [BMXKECHUS TENA, CHUJIBI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
YOPYrOCTU OT YUIMHEHUS MPYKUHBI, BBHITAIKUBAIOIIEH CUIIBI OT 00BbEMaA
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IUTaBaHMSI TEJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBAaHUSA, CcOOUpaTh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIenys NPeIO)KEeHHOMY IIaHy, (PUKCHUPOBATH



pe3yabTaThl MOJYYEHHOM 3aBHCHUMOCTH (DM3MUECKHX BEJIMYUH B BHJE
NPEIJIOKEHHBIX TaONuil U TpaduKOB, AENaTh BBIBOJBI MO pe3ysibTaTaM
UCCIIEIOBAHMS,

* [IPOBOJIUTh KOCBEHHBIE U3MEpeHUs (U3NYECKHX BEIHYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOrO Teja, CHJIA TPEHUS CKOJIBKEHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas  Ha
NOTpyKEHHOE B KHUAKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CJeaysl MPeII0KEHHON WHCTPYKIUH: MpH
BBITIOJIHEHUH U3MEPEHUH coOMpaTh SKCIEPUMEHTANIbHYIO0 YCTaHOBKY U
BBIYUCIIATH 3HAUEHUE UCKOMOW BEIUYHHBI;

e COOJTIO/IATh MpaBWJIa TEXHUKU O€30MacHOCTH MpH paboTe ¢ J1abopaTOPHBIM
000opyI0BaHUEM;

e yKa3blBaTh MPUHIMIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBI, TEPMOMETp, JIWHAMOMETp, COOOIIAIOIINECS COCY/bI, OapoMeTp,
phIYar, MOBWKHBINA U HETOJBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;

e XapaKTepU30BaTh MPHUHIUMBI  JEHCTBUS  HM3YYCHHBIX MOPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
HNOJUIMIHUKY, YCTPOWCTBO BOJAOIPOBOJAA, THUIPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUA M HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
¥ 3aKOHOMEPHOCTH;

e IPUBOJIUTH IPUMEPHI (HAXOAUTHh HH(OPMALIUIO O IPUMEPaX) MIPAKTUIECKOTO
UCIIONIb30BaHUsl (U3UYECKUX 3HAHUM B TOBCEIHEBHOM JKM3HU MJis
oOecrieueHuss 0€30MACHOCTH Tpu  oOpamieHuu ¢ [pudbopamMu
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH Cpefie;

¢ OCYLIECTBIISITH  OTOOp HMCTOYHMKOB uH(popmauuu B VHTepHere B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUA © TYTEM CpPAaBHEHUS Ppa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHGOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

* ICTI0JIB30BAaTh MPHU BBINOJHEHUH YUYEOHBIX 3aJaHU HAy4YHO--TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  CcoAepXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcsl cetu MHTEepHET, BiageTh npuéMamMu KOHCTICKTHPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBbIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yjbTaTaxX MPOEKTOB
Wi y4eOHBIX HWCCIEIOBaHWN, TPH O3TOM TPaMOTHO HCIOJIb30BaTh



U3YYCHHBbI TOHATUWHBIN anmapat Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALIUEN;

e[IPH BBHIMOJHEHUH YYEOHBIX TPOECKTOB M HCCIEAOBAHUU pacHpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMHM 3aJa4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAs MHEHHE OKPY>KAIOIIHX.

K koHiy oOyuenus B 8 kiiacce npeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUI:

e ICIIOJIB30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHKEHUE
aTOMOB U MOJIEKYJI, arPETraTHBIE COCTOSHUS BEILIECTBA, KPUCTAJUIMYECKUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE T0JIE;

e pa3nyaTh SBJIEHUA (TEIUIOBOE pAaCIIMPEHHUE U CXaTue, Telionepenaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJICHHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaadya (TEeTIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
ANEKTPU3aLUs TeJl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MPOBOJHHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID WX XapaKTEPHBIX CBOMNCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

e paClioO3HaBaTh  MPOSBICHHE  M3YYCHHBIX  (U3MYECKUX  SBJICHUA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KalNWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaUIbl B Ipupoie, u3iydeHue ConHua, 3amep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoaOCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emuie, NOJSIPHOE CUSIHUE, NPU 3TOM NEPEBOJNUTH MPAKTUYECKYIO 3a7a4y B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

e ONIMCHIBATh M3yUYEHHBIE CBOMCTBA TeNl W (PU3UYECKUE SIBICHUS, UCIOJIb3YS
¢duznyeckue BEIMUMHBI (TeMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHAs TEIUIOEMKOCTh BEIECTBA, YACJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHas TEIIoTa MapooOpa3oBaHusl, YJIeNbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJe3HOro JACHCTBUS TEIIOBOM



MalluHbl, OTHOCUTENbHAs BJIAXXHOCTh BO3AYyXa, 3JIEKTPUYECKHM 3apsf,
CHJIa TOKa, 3JIEKTPUYECKOE HAIpPSKEHUE, COMPOTHBJICHUE IPOBOJIHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
($u3NYECKUI CMBICI HCIOJIb3YEMBIX BEJIUYMH, 0003HAYEHUS U €IMHMIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIWYMHY C JAPYTUMH BEIUYMHAMHU, CTPOUTH TpaPUKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

 XapaKTEpU30BaTh CBOMCTBA Tel, (PU3UUECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHUSI MOJIEKYJSIPHO--KHHETHYECKOW TEOpPUH
CTPOEHHUS BEIECTBA, MPUHLHUI CYNEPHO3ULUU IMOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPrUM, IIpd 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

¢ O0BACHATH (PU3MYECKHE MpOLIECChl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHUYECKUX
1IaroB ¢ Omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PM3UUYECKUX SIBICHHH,
(U3MUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

e pelIaTh pacy€THBIE 3a/1a4 B 2—3 NEHUCTBHUS, UCIIOIb3YS 3aKOHBI U (POPMYJIBI,
CBSI3bIBAIOLIME (PU3NYECKUE BEIMYUHBI: HAa OCHOBE aHAlU3a YCIOBUS
3aJ1ayyl 3aIUCBhIBaTh KPATKOE YCIOBHE, BBIABIATh HENOCTATOK JTaHHBIX IS
pelieHus 3a1a4u, BeIOUpaTh 3aKOHBI U (POPMYIIBI, HEOOXOUMBIE NSt €€
peuieHusi, NpPOBOAUTH Pacy€Thl U CpPAaBHUBATh IOJYYEHHOE 3HAYEHUE
(U3MYECKOI BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;

e pacmo3HaBaThb NpPOOJIEMbI, KOTOpPbIE MOXHO pEHIMTh MpU I[OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys ONHCAHHME HCCIIEJOBAHMS, BbIIEIATH
IPOBEPAEMOE MPEANOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOpPSJIKa
MPOBEICHUSI UCCIIEOBAHUS, 1€TIaTh BHIBOJbL;

e IPOBO/IMTH OMBITHI IO HAOJIIOICHUIO (DU3NUECKUX SIBICHUN WU (PU3NYECKUX
CBOMCTB TeN (KalUJUIAPHBIE SBJICHUS, 3aBUCUMOCTD JAaBJICHUS BO3IyXa OT
ero 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIECca OCTHIBAHUS U HarpeBaHuUs
IpU U3JIYYEHUH OT LIBeTa M3JIydarouieil (IOTJIoIaroNiei) NTOBEpXHOCTH,
CKOPOCTh MCHApeHHs] BOJbI OT TEMIIEPaTypbl KUJIKOCTH M IUIOLIAIU €€
NOBEPXHOCTH, BJEKTPU3ALMS TEA W B3aUMOJEHUCTBHE 3JIEKTPUUYECKUX
3apsA0B, B3aUMOJEWCTBUE IOCTOSHHBIX MAarHUTOB, BU3yaJIU3aLUs
MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, JEUCTBHUSI MAarHUTHOT'O TOJISI HA
IIPOBOJHUK C  TOKOM, CBOWCTBA  DJJIEKTPOMAarHuTa,  CBOMCTBA



AIIEKTPOJBUrATENsI MOCTOSHHOTO TOKa): (HOpPMYIHpPOBATH MPOBEPSIEMbIE
MPENOJIOKEHHUs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYA0BaHHUS,
OIKCHIBATh XOJI OMbITa U (POPMYITHPOBATH BHIBOIBL;

e BBITIOJIHSATH MPSIMbIE U3MEPEHUSI TEMIIEPATyphbl, OTHOCUTEIBHON BIAKHOCTHU
BO3/lyXa, CUJIBI TOKA, HAMPSOHKEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIMYHMH, CPAaBHUBATH PE3yJIbTaThl
MU3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;

e IPOBOJIUTH UCCIEIOBAHUE 3aBUCUMOCTU OJIHOM (DM3MUECKOW BETUYMHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAN TOMEPEYHOro
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 MPOBOAHMK, OT HANpsKEHUS Ha  TPOBOJHUKE,
UCCIIEJOBAaHUE TIIOCJIEIOBAaTEIbBHOTO U  NapajuIeIbHOTO  COEAMHEHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJIE TaOMUIl M TIpauUKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

 IPOBOJUTh KOCBEHHBbIE U3MEpPEHMs] (U3MUECKUX BEIWYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys MPEATOKEHHOW MHCTPYKIUHU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

e COONTIONIATH TIpaBUJIA TEXHUKU O€30MACHOCTU MpU paboTe ¢ JTabopaTOPHBIM
00opy1I0BaHUEM;

e XapaKTepU30BaTh MPUHIUMBI  JEHCTBUS  M3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha HMX ONHCAHHWS (B TOM YHCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETP, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
NPEIOXPAHUTEIH, DIEKTPOMArHUT, 3JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCTIONB3YSl 3HAHMS O CBOWCTBaxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢duznyeckrue 3aKOHOMEPHOCTH;

e pacmo3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETp, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBJIATh CXEMbI JIIEKTPUUECKHX
Heneil ¢ mociuea0BaTeNIbHbBIM U MapajljIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasznuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



e IPUBOANUTH IPUMEPHI (HAXOAUTH UH(OPMALIHMIO O PUMEpax) NPaKTHIECKOTO
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHUHA B IIOBCEJHEBHOM JKM3HU I
oOecnieueHnss 0e30mMacHOCTH mpu  oOpalleHuu ¢ nOpubopamu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM 3KOJIOTUYECKOT0 IOBEJICHUS B OKPYKAOLIEH CPELE;

¢ OCYIIECTBIIATh MOUCK HMHpOpMAMU  (QU3NYECKOTO  COACPKAHUA B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

e ICTIOJIb30BATh NPU BBHINOJHEHUU Y4YEOHBIX 3aJlaHUN HAYYHO--TIOMYJISPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypcbl cetu HTepHEeT, BiaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHBbIE IUCHBMEHHBIE W KpaTKUE YCTHBIE COOOIIECHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTABIATh PE3YJIbTaThl
MPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOXK/IaTh BBICTYIUICHHUE NIPE3CHTALINEN;

elIpY BBINOJHEHUU YYEOHBIX TMPOEKTOB M HCCIEAOBAHMM (DU3UUECKUX
IPOLIECCOB paclpenesaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEIUTH 34 BBINOJHEHUEM IUIaHa JCUCTBUI U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OILICHWBAThb COOCTBEHHBIN BKJIaa B
NEeATEIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOH(IUKTHI.

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

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

¢ ICNOJB30BaTh  MOHATHS: CHUCTEMA OTCYETA, MaTEpHAJIbHAsE  TOYKA,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXKEHUS, Aedopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
LHEHTP TSKECTH TBEPAOIO Tesla, PABHOBECUE, MEXaHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, HMH(pa3ByK U yIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1allbHO30PKOCTb,
CHEKTPhI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3JIy4deHHUs,
W30TOIBL, SIAEPHAs SJHEPreTHKA;

e pa3vyaTh SBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOTHOE
najJieHUue TeJl, PABHOMEPHOE JIBUJKEHUE 10 OKPY>KHOCTH, B3aUMOJIEHCTBUE



TeJ, PEaKTUBHOE IBIDKECHHE, KOoJieOaTeIbHOE NBIKCHHUE (3aTyXaroliue u
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJbHBIX IIBETOB, JHUCIEpCHUS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

e paClio3HaBaTh  MPOSBICHHE  M3YYCHHBIX  (U3MYECKUX  SIBIICHUM B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NUECKHe SIBICHUS B IPHUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHHUE TIaHeT COMTHEYHOU CHCTEMBI, PEaKTUBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBICHUS B TPHUPOJAE, OMOJIOTMYECKOE ICUCTBUE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUUYECKYIO 3a/ladyy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

e ONTMCHIBATh M3yYEHHBIC CBOWCTBA TeN W (PU3WYECKHUE SBICHUS, UCIOJB3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh TeJlla IpHU
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TEepEeMEIleHUEe, MyTh, YIoBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKash DHEPTHs, TOoJHAsg MEXaHW4YecKash DSHEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, TJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPH OTHUCAHUHU
MPaBUJIBLHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
0003HaUeHUs W €IUHUIIBI (U3MUYECKUX BEIUYUH, HAXOJIUTH (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;

e XapaKTePU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
WCIIOJIb3YysI 3aKOH COXPAHEHWS JHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEIN



OpU SJACPHBIX PEAKIUAX, IPU ATOM JaBaTh CJIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

¢ 00BSCHATH (DU3MUECKHE MPOLECChl W CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISABIIATH
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3M, CTPOUTh OOBACHEHHE U3 2—3
JIOTHYECKHX IIaroB C OMOpPOM Ha 2—3 HM3yYEHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e pemiaTh pacy€THHIC 3a7a4M (OMUparoIIUecs Ha CUCTeMY U3 2—3 ypaBHEHMHI),
UCIIOJIb3YsI 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOUINE (DU3UUECKUE BEITUUYMHBI:
HAa OCHOBE aHallu3a YCJIOBHUS 3a/layd 3alKChIBATh KPAaTKOE YCJIOBHE,
BBISIBJISITH HEOCTAIOIIME WM M30BITOYHBIC JaHHBIC, BRIOMPATh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE IJISl PEIICHUs, IPOBOAUTH PAacUEThl M OLICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;

e pacmo3HaBaThb HPOOJIEMbI, KOTOpPbIE MOXHO pEHIUTh MpU I[OMOILU
$u3MYECKUX METOMIOB, HCIONB3yS OMHCAHWE WCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUS, JeNaTb BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJCHUH U OIIBITOB;

* IPOBOJUTH OTIBITHI 10 HAOIIOJECHUIO (PU3NUECKUX SBJICHUN WIH PU3NUECKUX
CBOMCTB Ten (M3yueHHe BTOPOro 3akoHa HbpIOTOHA, 3aKOHA COXpaHEHUS
SHEpPrUH, 3aBHCHUMOCTh IMEpPHOJa KOJICOaHW MPYXKUHHOTO MasTHUKA OT
MacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTY/IbI
MajblX  KoJieOaHWM,  TMPSAMOJIMHEHHOE  pacnmpoCTpaHEHHE  CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie W CBOWMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JWH3Ee, HAOMIOJEHNE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3IYUYCHHS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY H3 HW30BITOYHOrO Habopa
o0Opy/iOBaHUs, ONHUCBHIBATH XOJ  ONbITA U €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

¢ IPOBOJUTH MPU HEOOXOAMMOCTH CEpPHUI0 TMPSIMBIX H3MEPEHUMU, OMpeaemsis
CpellHee 3HAaYeHUE U3MepseMOol BeIMYHUHBI ((OKYCHOE pacCTOSHUE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

¢ IPOBOJUTH  HMCCIEAOBAHWE 3aBHUCHUMOCTEH  (U3NYECKUX BEIUYHH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTHh MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [BIKEHUHU 0€3 HayalbHON CKOPOCTH, Mepuoja
KOJICOaHMI MaTeMaTHYeCKOTO MAasSTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKEHHUs CBETa OT yIJia MaJeHUs U yria MPEeIoMIIEHUS OT yria
NaJicHNs): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh



YCTaHOBKY, (DUKCHpOBaTh pE3yJbTaThl IOJIYYECHHOH 3aBUCUMOCTHU
¢uznyecKkux BEIMYMH B BUAE TaOMUI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJpTaTaM HCCIeA0BaHNUS;

¢ IPOBOJUTh KOCBEHHBIE HW3MEpPEHUs (PU3NUECKUX BEIMYUH (CpelnHss
CKOpPOCTb M YCKOpDEHHME Tejla IpU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOpEHUE CBOOOJHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOIPPHUIMECHT
TPEHUSI CKOJBKEHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia CcOoOMparolell JIMH3bI, paJAHOaKTUBHBIA  (OH):
IUIAHUPOBAaTh M3MEPEHUs, cOOUpaTh 3KCHEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yNIbTAThI C YIYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

e COOJIIO/IaTh MpaBWJIa TEXHUKU O€30IacCHOCTH MpH paboTe ¢ J1abopaTOpHBIM
o0opyiI0BaHUEM;

epa3NMYaTh OCHOBHBIC TMPU3HAKH M3YUYEHHBIX (PUIUYECKUX MOJICIICH:
MaTepuaigbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SJIpa;

e XapaKTepU30BaTh MPUHIUMBI  JIEHCTBUS  HM3YYCHHBIX MPUOOPOB M|
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBax (PU3WYECKHX SBJIEHUM M  HEoOXoauMble (pu3nyeckue
3aKOHOMEPHOCTH;

* ICTIOJIB30BAaTh CXEMbl M CXEMAaTHUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENIBbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU pEIIeHUH Y4YeOHO--TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbl IJis
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie U COOMpAaroLIel JINH3E;

e IPUBOJUTH IPUMEPHI (HAXOAUTh UH(HOPMAIIUIO O IPUMEPAX ) MPAKTUUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHMW B TIOBCEIHEBHOM JKU3HU IS
oOecrieueHuss 0€30MACHOCTH TIpu  oOpamieHuu ¢ npudbopamMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOACHHS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH cpejie;

¢ OCYHIIECTBJIATh MOUCK WHGOpMAIMK  (U3HUYECKOTO  COJCPKAHHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH ONpeesIeHUs] JOCTOBEPHOCTH MOJYyY€HHON MH(OpMAIMU Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOTHUTEIbHBIX HICTOYHHUKOB,



¢ ICTIOJIb30BAaTh MPHU BBINIOJHEHUU YYEOHBIX 3a/JlaHUN HAyYHO--TIOMYJISPHYIO
JauTepaTypy  (pHU3MYECKOro  CoAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl cety MHTEpHET, BlageTs NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NUCHbMEHHBIE U YCTHBIE COOOLIEHHS Ha OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TIPaMOTHO  HCIOJb30BaTh  W3YyYEHHBIH
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3znen 1.®0u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUPa
bu6mmoreka [IOK
1.1 o - 2 0 0
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 0 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. o 2 1
3 MIBHHCCIHE BETHHAMHBL 0 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
14 E i 2 1
CTECTBEHHOHAYYHBIA METO/I MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro mo pazueny 8
Pa3nes 2.IlepBoHauyanbHble CBeJleHUS O CTPOCHUH BelllecTBa
bu6mmorexa [IOK
2.1 C 1 0 0
TPOCHHE BetecTRa https://m.edso0.ru/7f416194
JIBroKeHre 1 B3aUMOJICHCTBUE YaCTHII bubnmoreka [JOK
2.2 2 0 1
BEILIECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2. A 2
3 IperaTHBIC COCTOSIHHS BEIIECTBA 0 0 httos://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3./IBu:xeHue 1 B3auMo/ieiicTBUE TeJl
3.1 MexaHu4ecKkoe JBHKEHUE 3 0 0 bubmuorexa [JOK



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

https://m.edso0.ru/7f416194

3.2 WHueprus, Macca, TUIOTHOCTh 4 bubmorexa OK
' Pt ’ https://m.edso0.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Brager o 14 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nen 4./1aBjieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlaprerite xuAKocTA > https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 A 6
TMOC(EPHOE JaBICHNE https://m.edsoo.ru/7f416194
44 JlelicTBuE KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 bubnuotexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S.PaGoTra 1 MOIIHOCTB. JHePrus
bu6mmoreka [IOK
>1 Pabora i mowmocTs 3 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
52 Hlpoctere MexaHH3MEI > https://m.edso00.ru/7f416194
bubmuorexa [JOK
>3 Mexattireckas oHeprits 4 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHOE Bpems 3



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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3zgen 1.TenioBbie ABJICHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2.2jekTpuyeckne 1 MArHUTHBIE SIBJIEHUS
DneKTpUYecKue 3apsaabl. 3apsHKEHHBIE Tela bubnnorexka [JOK
2.1 . 7 0 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 DNeKTpOMarHuTHask UHIYKIUS 4 0 0 httos://m.edsoo.ru/7fA181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1.Mexannueckue siBJeHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 0 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 0 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2.Mexann4yeckue Kojge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 0 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3.2/eKTpoOMarHuTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJIHBI
DNEeKTpOMarHUTHOE MOJIE U bubnnoreka [JOK
3.1 6 0 2
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Paznen 4.CBeToBbI€ IBJIEHUS
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 0 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pazgea S.KBaHnToBbI€ SIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6.I1oBTOpUTEILHO-0000 IHAI0IM A MOYJID
[ToBTOpEeHUe 1 06001IeHNE COAEPKAHUSL bubnuoreka [IOK
6.1 9 2
Kypca ¢pusuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
1 ®dusuka — Hayka o npupoze. SBneHus 1 0 0 bubnnoreka [JOK
IIPUPOJIBI https://m.eds00.ru/7f416194
bubmuorexa [JOK
2 O 1 0 0
VISHHACCIHE ABTCHIA https://m.edso0.ru/7f416194
bu6 K
3 dusnuecKue BEITMUNHBI U HX U3MEPECHHE 1 0 0 htl;lpsj?ll;lr?]f(liigrou (71416194
VYpok-uccnenosanue "M3mepenne
4 TeMIepaTypbl IPY MOMOIIU KUJKOCTHOTO 1 0 1 bubmmorexa [TOK
PatypriTip R A " https://m.edso00.ru/7f416194
TEpPMOMETPA U TATUYMKA TEMITePATyPhI
5 Mertoasl HaydyHOTO 1o3HaHus. OnucaHue 1 0 0 bu6mmorexa [IOK
(bU3MYECKUX SIBICHUN C TTOMOIIBIO MOJETNei https://m.edsoo0.ru/7f416194
VYpok-uccnenonanue "lIpoBepka runoTes3sl:
6 JATbHOCTD MOJIETA MIAPUKA, TYIIIEHHOTO 1 0 1 bubnuotexa [JOK
TOPU30HTAILHO, TEM OOJIbIIIE, YeM OOJIbIIe https://m.edso00.ru/7f416194
BBICOTA ITycKa"
Crtpoenue BemecTBa. ONbITHI,
7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE 1 0 0 bubmmorexa LOK
p P https://m.edso00.ru/7f416194
BEIIECTBA
bubmuorexa [JOK
8 1 0 0
JlBIDKeHHE HaCTALL BelliecTsa https://m.edso0.ru/7f416194
9 Ypok-uccnenoanue «OMnbITH 11O 1 0 1 bu6mmoreka [IOK
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HaOJII0ICHUIO TEIUIOBOTO PaCHIMPEHUS

https://m.edsoo0.ru/7f416194

ra3oB»
10 ArperaTHbple COCTOSIHHS BEIIECTBA bubmorexa OK
p = https://m.edso00.ru/7f416194
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.
11 O6006menue no pazaeny «llepBoHavyanbHbIC bubmorexa OK
P Y p https://m.edso00.ru/7f416194
CBEJICHUS O CTPOEHUH BEILIECTBA
12 MexaHnueckoe ABMXKEHHUE. PaBHOMEpHOE 1 bubmuorexa [JOK
HEPaBHOMEPHOE JIBUKECHHE https://m.edso0.ru/7f416194
bubmuorexa [JOK
13 .E
Ckopocts. EAMHHLEI CkopocTh https://m.eds00.ru/7f416194
14 Pacuer myTtu 1 BpeMeHU JBUKEHUS bubmorexa HOK
. p A https://m.eds00.ru/7f416194
bu6mmoreka [JOK
1 4 .M —
> HEPHILL lacea = MEpa HHEPTHOCTH Tel https://m.edso0.ru/7f416194
16 [TmoTHOCTE BemiecTBa. PacueT Maccel u bubmuorexa [JOK
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edso00.ru/7f416194
17 JlaGopatopHnas pabora «OnpezneneHue bubnuoreka [IOK
IJIOTHOCTHU TBEPJIOTO TEJIA https://m.edsoo0.ru/7f416194
18 Pemenne 3anau mo teme "I1M0THOCTD bu6mmorexa [IOK
BelecTna" https://m.edso00.ru/7f416194
19 Cuita KaK XapaKTEepUCTHKA B3aUMOICUCTBUS bubnmoreka [JOK
ten. Cuna ynpyroctu. 3akoH ['yka https://m.edsoo0.ru/7f416194
Jlaboparopnas padora «M3yuenue
20 3aBI/ICFI)/IMO£)TI/I apcmnceHHﬂ (yq edopMarumn) bubmmorexa [JOK
p vﬂ pmart https://m.edsoo.ru/7f416194
MPYXUHBI OT MIPUJIOKEHHOUN CHITBI»
21 [[“IBnenue Tsrorenus. Cuia TSKeCTU bubmmorexa [TOK

https://m.edsoo0.ru/7f416194
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CBs13bp MEXly CUJION TSKECTU U MacCO

22 tena. Bec Tena. Pemenue 3amay no teme bubmmorexa [JOK
o~ o A https://m.eds00.ru/7f416194
Cuna TsxecTu
93 Cuia TsSKeCTH Ha APYTHUX IJIaHeTax. bubnnoreka [HOK
®u3nyecKue XapaKTepUCTUKU TUIAHET https://m.edso0.ru/7f416194
bu6mmoreka [IOK
24 n .
3mepettite chl. JAHHaMoMeTp https://m.edso0.ru/7f416194
bubmuorexa [JOK
25 B .H
©C Tela. TIepecoMotTh https://m.edso0.ru/7f416194
CrnoxxeHue IByX CHJI, HAllPaBJIECHHBIX 10 bubnnoreka [JOK
26 . 2 .
OJIHOM mpsiMOM. PaBHOAEHCTBYIOIIAS CHJT https://m.edso00.ru/7f416194
97 Pemenue 3agay mo teme bubmuorexa [JOK
"PaBHonelicTByromas cun" https://m.edsoo.ru/7f416194
28 Cuna TpeHus u e€ BUAbL. TpeHue B mpupoe bubnuoteka [JOK
U TEXHUKE https://m.edso00.ru/7f416194
Jlaboparopnast padota «13yuenue
29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT bubnmnorexa [JOK
CHUJIbI IABJICHUS U XapaKTepa https://m.eds00.ru/7f416194
COTIPUKACAIOIIUXCS TTOBEPXHOCTEH»
Pemenue 3amau Ha onpeneneHue bubmuorexa [JOK
30 . .
PaBHOJIEVCTBYIOIIEN CHITBI https://m.edsoo.ru/7f416194
Pemenwue 3anay mo Temam: «Bec Tenay,
31 «['padmueckoe nzodbpaxxkenue cuin», «CUIIb» bubmmorexa [TOK
p . p ’ ’ https://m.edso00.ru/7f416194
«PaBHOEHCTBYIOMIAS CHIT»
KonTponbhas pabota no temam:
32 «MexaHnnueckoe ABMKEHHEY, «Macca, bu6mmorexa [IOK

IJIOTHOCTBY, «Bec Tenay, «'padudeckoe
n300paxeHue cuimy, «CHITbI»

https://m.edsoo.ru/7f416194
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33 Hasnenue. CriocoObl yMEHBIIICHUS U bubnmoreka [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/7f416194

34 I[aBJIGI{I/Ie ra3a. 3aBUCMMOCTb JaBJICHUS Ta3a bubnunoreka [HOK
0T 00bEMa, TeMIepaTypsl https://m.edsoo.ru/7f416194

35 [lepenaua naBiieHus: TBEPABIMU TEIIAMH, bubmuorexa [JOK
JKUIKOCTSIMHU U razaMu. 3akoH Ilackains https://m.edsoo.ru/7f416194

36 JlaBiieHHE B dKUJKOCTH U T'a3e, BBI3BAHHOE bubnuorexa [JOK
JEHUCTBUEM CUJIbI TSHKECTH https://m.edso00.ru/7f416194

37 Pemenue 3amaa mo reme «/laBnenue B bubmuorexa [JOK
JKUIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/7f416194

bubnnoreka [JOK
38 Coobuiarommecs cocyakt https://m.edsogru/7f416194

39 IManpaBnmueckuii mpece bubmmorexa [JOK
https://m.edso0.ru/7f416194

40 Manowmertpsl. IlopiiHeBo# KUIKOCTHBIN bubnuoreka [IOK
Hacoc https://m.edso0.ru/7f416194

41 ATmocdepa 3eMiu U IPUYKHBL €€ bubnnoreka [JOK
CYyILLIECTBOBAHUS https://m.edsoo0.ru/7f416194
42 Bec Bo3nyxa. ATmMochepHoe 1aBieHne Eggjﬁ&fiﬁ?ﬁ}; £416194

43 N3mepenne armocdeproro napnenus. OmpIT bubnuorexa [JOK
Toppuuennu https://m.edso00.ru/7f416194

44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnmnoreka [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edso0.ru/7f416194

45 Bbapomerp-anepoun. AtmochepHoe gaBieHne bubnmnoreka [JOK
Ha pa3JIMYHbIX BBICOTAX https://m.edso0.ru/7f416194

46 Pemenue 3amau mo reme " AtmMmochepHoe bubmuorexa [JOK

nasieHue"

https://m.edsoo.ru/7f416194
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JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE

bubmuoreka [JOK

47 0
B HUX T€JIO. ApXUMeJIoBa Cuiia https://m.edsoo.ru/7f416194
Jlaboparopuas pabota «OnpeneneHue
48 BLITaJFI)KHBI;IO :ﬁ CHUJIBI G;I)C';[S TOILIeH Ha 1 bubmorexa HOK
= de yIot https://m.edso00.ru/7f416194
TEJI0, IOTPYKCHHOE B )KUIKOCTh)
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBanue 3aBUCMMOCTH Beca Tella B 1 bubnnoreka [JOK
BOJIE OT 00BbEMA MOTPYKEHHOH B KUAKOCTb https://m.edso00.ru/7f416194
JaCcTH TeIa»
bubmuorexa [JOK
50 I1 0
HlABATHe Tel https://m.edso0.ru/7f416194
Jlaboparopnas pabota "KonctpyupoBanue
51 apeomeTpa Ui KOHC OBaHME JIOJKH U 1 bubmorexa [JOK
P P ) TPy 3} "H https://m.edsoo.ru/7f416194
orpeenieHue e€ rpy30moIbEMHOCTH
Pemenue 3anay mo temam: «llnaBanue
52 cynoB. BoznyxomnnaBanuey, «JlaBnenue 0 bubmorexa [JOK
YAIOB. yx L https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUAKOCTEH U Ta30B»
53 KonTponbhas pabora no teme «JlaBnenue 0 bubnnoreka [JOK
TBEPABIX TEJI, )KUJIKOCTEU U Tra30B» https://m.edso00.ru/7f416194
bu6mmorexa [IOK
54 M 0 0
exdlfiriceRai pabora https://m.edsoo.ru/ff0a3f82
bu6mmorexa [IOK
55 M .E 0
OTHHOCTD: BANHIHE! MOTHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccienopanue "Pacuér MOIIHOCTH, 1 bubnuorexa [JOK
pa3BUBaeMoOM pH NoIbEME O JiecTHULE" https://m.edsoo.ru/7f416194
57 [Ipocteie Mexanu3Mmel. Peruar. PaBHoBecue 0 bubnuoreka [IOK
CHJI Ha pblUare https://m.edso00.ru/7f416194
58 Peruaru B TexHuke, OBITY U IPUPO/IE. 0.5 bubnmoreka [JOK
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Jlaboparopnas pabota «MccnenoBanue
YCJIOBUI PABHOBECHS phlYara

https://m.edsoo.ru/ff0a478e

Pemmenue 3a1ay o temMe «Y CI0BUS

bu6mmoreka [IOK

59 0
PaBHOBECHSI pbI4ara https://m.edsoo.ru/ff0a48a6
Koaddumnuent nonesnoro necTpust

60 MexaHu3ma. Jlaboparopnas pabota 0.5 bubmorexa LHOK

' patop p“ ' https://m.eds00.ru/7f416194
«3mepenue KII/{ HakJIOHHOM MIOCKOCTH»

61 Pemenue 3agau mo teme "Padora, 0 bu6mmoreka [IOK
motHocTh, KITI" https://m.edsoo.ru/ff0a4c48
Mexanunueckas sueprusi. Kunernueckas u bubnnorexka [JOK

62 0
MOTEHIMAIbHAS SHEPTUSI https://m.edsoo.ru/ff0a4252

63 3aK0H COXpaHCHHSI MEXaHUYECKON YHEPTHH 0 bubmmorexa [JOK

P P https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME
"DKcnepuMeHTaNIbHOE OIpeieTIeHHE
64 W3MEHEHUS KHHETUYECKON U MOTEHIMAIbHON 1 bubmorexa HOK
t https://m.eds00.ru/7f416194
SHEPTHUU MPU CKATHIBAHUH TEJIA T10
HaKJIOHHOM TUIOCKOCTH"

65 KontponbHas pabora o Teme «Pabora u 0 bubnuoreka [IOK
MOIIHOCTb. DHEPT U https://m.edso0.ru/7f416194

66 PezepHblil ypok. Pabora ¢ TekcTamu 1o 0 bubnnoreka [JOK
TeMe "MexaHU4ecKoe ABMKeHue" https://m.edsoo.ru/ff0a4ee6
Pesepubrit ypok. Pabora ¢ Tekcramu mo

67 teme "JlaBneHne TBEPABIX TE, )KUIKOCTEH B 0 bubmmorexa [TOK

| P ’ https://m.edsoo.ru/ffOa4ffe
ra3oB

68 Pesepubrii ypok. Pabora ¢ Tekctamu mo 0 bubnmoreka [JOK

teme "Pabota. MomntHoCTh. DHEprus"

https://m.edso0.ru/7f416194
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12




8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHBbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 0 0 bubmmorexa [JOK
P https://m.edsoo.ru/7f4181ce
MTOATBEPKICHUS
bubnuoreka [{OK
2 M 1 0 0
ACCA | PASMED aTOMOB 1 MOTEEY™T https://m.edsoo.ru/7f4181ce
3 Mopaenu TBEPIOTO, JKUAKOTO U 1 0 0 bubnunoreka LIOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/7f4181ce
OObscHEHnE CBOMCTB TBEPAOTO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSHUH BEIIEeCTBA Ha 1 0 0 bubmmnoreka HOK
OCHOBE I10JIO’KEHHUI MOJIEKYJISIPHO- https://m.edsoo.ru/7f4181ce
KHHETUYECKOUN Teopuu
bubmmoreka IIOK
5 K 1 0 0
PHCTAIIHHCCKAC H aMOpPHbIC Tea https://m.edsoo.ru/7f4181ce
6 CmauuBaHue U KanUJUISIPHOCT. 1 0 0 bubnuotexa [JOK
[ToBepXHOCTHOE HATSIKEHNE https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
7 TeroBoe pac SHHE U C)KaTHe 1 0 0
FLIIOBOS pactipenie 1 cxatn https://m.edsoo.ru/7f4181ce
8 Temnepatypa. CBsi3b TEMIIEPATYPHI CO 1 0 0 bubmuoreka [IOK
CKOPOCTBIO TEIMJIOBOTO JIBMYKEHUS YaCTHI] https://m.edsoo.ru/7f4181ce
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS 1 0 0 bubmuoreka [IOK
BHYTPEHHEHN HEPrUuu https://m.edsoo.ru/7f4181ce
10 Buasl Terionepenauu 1 0 0 bubnmoreka [JOK
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VYpoxk-konpepenuus "[Ipakrnyeckoe

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

11 HCIOJIb30BaHUE TEIJIOBBIX CBOWCTB BELIECTB bubmorexa LIOK
meen https://m.edso00.ru/7f4181ce
Y MaTepUalioB B LEJSIX SHEProcOepexeHus
12 KonunuectBo TEIoThL. Y AeiibHAs bubnuorexa [IOK
TEINIOEMKOCTh https://m.edsoo.ru/7f4181ce
13 VYpaBHeHHE TEIIOBOrO OanaHca. bubnnorexa [JOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/7f4181ce
Jlaboparopuas pabora "UccnenoBanue
14 }IBJ'IeIfI/I}I TI::nJIO(I;)6MeHa pU CMEIIMBAHUH bubmorexa LIOK
. . P " https://m.edsoo.ru/7f4181ce
XOJIOJTHOM U TOpsiueld BOJbI
Pacuer xonmyecTBa TEIOTHI, HEOOXOIUMOTO
15 JUIA HarpeBaHUS TEJla U BBIAEIAEMOI'O UM buGnuorexa [IOK
p https://m.edsoo.ru/7f4181ce
MIPH OXJIAXKICHUU
16 Jlaboparopnast pabota "Onpenenenue bubnnorexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/7f4181ce
17 OHeprus ToIMBa. Y IeJbHas TEIJIOTa bubmmnoreka HOK
Cropanus https://m.edsoo.ru/7f4181ce
[InaBnenue u oTBepIEeBaHUE
18 KPUCTAJUIMYECKUX TeJl. Y IeNIbHAsI TeIIoTa brbmmorexa [TOK
p ' https://m.edsoo.ru/7f4181ce
TUTaBJICHUS
19 JlabopaTtopHas pabota "OnpeneneHue bubnmnoreka [JOK
YAETbHOM TETUIOTHI TJIaBIEHUS Jibaa" https://m.edsoo.ru/7f4181ce
20 [TapooGpa3zoBaHue U KOHACHCAIHS. bubmuoreka [IOK
Hcnapenue https://m.edsoo.ru/7f4181ce
Kunenne. Y neapHas Temiora
but6mmoreka [IOK
21 napooOpazoBaHMs U KOHICHCALIUH.

3aBUCUMOCTD TEMIIEPATYphl KUTIEHUS OT

https://m.edsoo.ru/7f4181ce
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aTMoc(hepHOro JaBICHHUS

Brnaxnocts Bo3ayxa. Jlaboparopuas pabota

22 "OnpeneneHne OTHOCUTEIBHON BIAKHOCTH bubmmorexa [JOK
pedt \ https://m.edsoo.ru/7f4181ce
BO3yXa
93 Pewrenune 3anau Ha onpeneneHue BIaXKHOCTU bubmmoreka [JOK
BO3/1yXa https://m.edsoo.ru/7f4181ce
ITpuHIMne! padOTHI TEILIOBEIX ABUTAaTEIIEH.
24 Hg oBas T p61/1Ha JIBurarenp BHYTPECHHETO bubmorexa OK
P P ' yIp https://m.edsoo.ru/7f4181ce
CrOpaHus
o5 KII/ TermoBoro nurarens. Tennosbie bubnnorexa [JOK
JIBUTATEIIM U 3aIUTA OKPYKAOIIEH CPEebI https://m.edsoo.ru/7f4181ce
26 3aKOH COXpaHEHHsI U MIPEBPALCHUS SHEPTUU bubnnorexa [JOK
B TEIUIOBBIX MPOIEccax https://m.edsoo.ru/7f4181ce
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
27 "TennoBsle sABneHus. MI3mMenenue brbmmorexa LTOK
. | https://m.edsoo.ru/7f4181ce
arperaTHbIX COCTOSTHUI BelleCTBa
KonTponbnas padora no teme "Temnossie
28 siBIeHUs. VI3MeHeHne arperaTHbpIX COCTOSIHUIM bubmorexa LOK
L P https://m.edsoo.ru/7f4181ce
BEIIECTBA
29 Onextpuzarus Ten. [[Ba pona bubnmnoreka [JOK
BIIEKTPAYECKUX 3aPSI0B https://m.edsoo.ru/7f4181ce
30 VYpok-uccienoBanue "IaeKTpU3alus Tel bubnuoteka [JOK
UHIYKIMEW U IPU CONPUKOCHOBEHUH" https://m.edsoo.ru/7f4181ce
31 B3anMopeicTBre 3apsyKeHHBIX Tell. 3aKOH bu6muoreka [JOK
Kynona https://m.edsoo.ru/7f4181ce
Dnektpuueckoe nose. HanpsxeHHOCTh
bubnunoreka LIOK
32 aneKTpudeckoro nosst. [puniun

CYIEPIO3UIINH TEKTPUUECKUX MOJIeH

https://m.edsoo.ru/7f4181ce
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Hocurenu snexkTpuueckux 3apsiioB. Bu6muoteka [JOK
33 . 0
DneMeHTapHbId 3apsia. CTpoeHue atoMa https://m.edsoo.ru/7f4181ce
34 IIpoBOAHMKY U TUAIEKTPUKU. 3aKOH 0 bubnuoreka [JOK
COXPAHEHUS IIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/7f4181ce
35 Pemenue 3aga4 Ha NpUMEHEHUE CBOWCTB 0 bubnunoreka LIOK
AJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/7f4181ce
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymiecTBoBaHus. MIcTOUHUKH 0 bubmmorexa [JOK
T ’ https://m.edsoo.ru/7f4181ce
ANEKTPUYECKOTO TOKa
bubnunoreka LIOK
37 i 0
JleiiCTBIT JMeKTpirtieckoro Toka https://m.edsoo.ru/7f4181ce
VYpok-uccnenosanue "Jleiictue
38 anpeKT WYECKOTO TTOJIS Jia MIPOBOJHHUKY H 1 bubmorexa HOK
P | PoBoA https://m.edsoo.ru/7f4181ce
TUDIIEKTPUKU
39 DNEeKTPUYECKUM TOK B METAIIJIaX, JKUTKOCTIX 0 bubnnorexa [JOK
U ra3ax https://m.edsoo.ru/7f4181ce
40 DneKkTpuyecKas erb U €€ COCTaBHbBIE YaCcTH 0 brbmmorexa [JOK
P t https://m.edsoo.ru/7f4181ce
41 Cuna toka. JlaGopaTopHas pabora 05 bubnnorexa [JOK
"N3mepeHue u peryampoBaHue CUibl TOKa" ' https://m.edsoo.ru/7f4181ce
DneKTpuuecKoe HanpshkeHue. BonbTmerp.
42 Jla6o Ia)lTo Hasi a601T)a "Usmepenue u ’ 0.5 Bubmmorexa [IOK
paTOopHai p P ' https://m.edsoo.ru/7f4181ce
pEryJIUpOBaHHUE HATIPSKEHUS
43 ConpoTuBiieHUE TPOBOJHUKA. Y AEITBHOE 0 bubnuotexa [JOK
CONPOTHUBJICHHUE BENIECTBA https://m.edsoo.ru/7f4181ce
JlaGopatopHnas pabora "3aBUCUMOCTh
bubnunoreka LIOK
44 AIEKTPUIECKOTO COMPOTUBIICHUS 1

MIPOBOJIHHUKA OT €T0 JIJTMHBI, TIJIOIIA TN

https://m.edsoo.ru/7f4181ce
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IIONEPEYHOI0 CEYEHUs U MaTepuana”

3aBHCHUMOCTh CHIIBI TOKA OT HAaITps>KCHUA.

bu6nmorexa [IOK

45
3akon OMa 1t yyacTKa Lenu https://m.edsoo.ru/7f4181ce
JlabGopaTopHas pabora "HccienoBanue

46 3aBUCHUMOCTH CHJIBI TOKa, HIIYILErO Yepes bubmmoreka [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/7f4181ce
HanpspKEHUs Ha pe3ucrope”

47 [TocnengoBarenbHOE U MapaieIbHOE bubmmoreka [JOK
COCMHEHMS TTPOBOJHUKOB https://m.edsoo.ru/7f4181ce
Jlaboparopuas padota "IIpoBepka npaBmiia

48 CJIO)KEHUS HANPSDKEHUN TTPU bubmmoreka [JOK
IIOCJIEI0BATEIILHOM COECIMHEHHUH JIBYX https://m.edsoo.ru/7f4181ce
pe3uctopoB”

Jlaboparopnas padota "IIpoBepka npasuia

49 TIst cfmm I")FOKaE U Tia aJIJP;enLI})IOM ’ brbmmorexa [TOK
8 prTiap | https://m.edsoo.ru/7f4181ce
COCIMHEHHUH PE3UCTOPOB

50 Pemenue 3anay Ha npumMeHeHne 3akona OMa bubnnorexa [JOK
JUISL Pa3JIMYHOTO COEIMHEHUS IIPOBOIHUKOB https://m.edsoo.ru/7f4181ce

51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubmuoreka [IOK
3akon Jlxxoynsa-Jlenua https://m.edsoo.ru/7f4181ce

59 JlabopaTopHas pabota "OnpeneneHue bubmmnorexa [JOK
paboOTHI M MOIITHOCTH JIEKTPUUECKOTO TOKA" https://m.edsoo.ru/7f4181ce
DneKTpuUecKue e U MOTPEONTenn

53 ANEeKTpUYEeCcKoii SHepruu B ObITy. KopoTkoe bubmmorexa [JOK

P P Y- 2OP https://m.edsoo.ru/7f4181ce
3aMBbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOU paboTeE MO TeEMe
" bubnuoreka [JOK
54 DnexTpuuecKue 3apsaabl. 3apsKEHHBIE Tena

" uX B3aumoacucTsus. I1ocTogHHBIN

https://m.edsoo.ru/7f4181ce
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AIEKTPUUYECKUNA TOK"

KontpomnbHas pabora 1o Teme
"DnekTpuuecKue 3apsabl. 3apsHKeHHbIE Tea

bub6nmoreka [IOK

55 0
" uX B3aumoacucTaus. I1ocToSHHbBIN https://m.edsoo.ru/7f4181ce
AIEKTPUUYECKUNA TOK"

56 ITocTosgHHBIE MATHUTEI, UX B3aUMOIEHCTBHIE 0 bubnnorexa LIOK

’ A https://m.edsoo.ru/7f4181ce
Ypok-uccnenosanue "M3ydenne nonei bubnuoreka [IOK

57 1
IIOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/7f4181ce

58 MaruutHoe nojie. MarHuTHOE 1moJie 3eMJid U 0 bubnnorexa [{OK
€ro 3HaveHue I >KU3HU Ha 3eMie https://m.edsoo.ru/7f4181ce
OmneiT OpcTena. MarauTHoe nosie

59 DIIEKTPUYECKOr0 TOKa MarHuTHOE MOJIE 0 bubmiorexa IOK

P https://m.edsoo.ru/7f4181ce
KaTYIIKH C TOKOM
[IpuMeHEeHHE IEKTPOMArHUTOB B TEXHUKE.
60 JIaGopartopnas padora "U3yueHue neiicTBus 0.5 bubnnorexa [JOK
PaTOPHA p v .\ ' https://m.edsoo.ru/7f4181ce
MarHMTHOTO TIOJISl Ha MPOBOTHUK C TOKOM
DNeKTPOABUTATENh ITOCTOSTHHOTO TOKA.
Hcnonk3oBaHue anekTpoaBuraTeneii B
61 TEXHUYECKNX YCTPOMCTBAX M HA TPAHCIIOPTE 0 bubmorexa LIOK
yerp p pre. https://m.edsoo.ru/7f4181ce
JlaGoparopHas padota "KoHcTpynpoBaHue u
n3ydeHue paboThl dJEKTpOABUTATENS"

62 OmnbiTel Dapanes. 3aKOH ANEKTPOMArHUTHOM 0 bubnunorexa LIOK
nHaykiuu. [Ipasuno Jlenna https://m.edsoo.ru/7f4181ce
Onekrporedeparop. CriocoObl mOIydYeHUs

63 SJIEKT pI/IquK(I))ﬁ“ 3Hpe TUU. DJIEKT OZ’[FIaHLII/II/I 0 bubmmorexa TIOK

P priH. p https://m.edsoo.ru/7f4181ce
Ha BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
64 [ToaroroBka K KOHTPOJILHOM paboTe MO TEMe 0 bubnuorexa [JOK
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"DJIeKTpUUECKUE U MAarHUTHBIC SIBJIICHUS" https://m.edsoo.ru/7f4181ce
65 KontposbHas paboTa mo teme 1 0 bubnmnoreka HOK

"DJIeKTpUYECKUE U MAaTHUTHBIC SIBJIICHUS" https://m.edsoo.ru/7f4181ce
66 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 0 bubmmoreka [JOK

teme "TemnnoBble sIBICHUS" https://m.edsoo.ru/7f4181ce
67 PesepsHblil ypok. Pabora ¢ TekcTamu 1o 1 0 Bu6muoteka [JOK

teMe "[locTosHHBIHN 2neKTpuyecKuii ToK" https://m.edsoo.ru/7f4181ce
68 PesepBHblit ypok. Pabora ¢ TekcTamu mno 1 0 bubnuorexa [IOK

Teme "MarauTHeie siBICHUS" https://m.edsoo.ru/7f4181ce

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 145
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
1 MexaHnyeckoe ABM>XeHHE. MatepuanbHas 1 0 0 bubmuorexa [JOK
TOYKa https://m.edsoo.ru/7f41a4a6
Cucrema orcuera. OTHOCUTEIBHOCTD bu6mmorexa [IOK
2 1 0 0
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
3 P i 1 0 0
ABHOMEPHOE MPSMOJIMHEHHOE IBUKCHHE httos://m.edsoo.ru/7f41a4a6
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1 0 0 bubnnorexa [HOK
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh https://m.edsoo.ru/7f41a4a6
5 [TpstmonMHEIHOE PaBHOYCKOPEHHOE 1 0 0 bubnuoreka [IOK
JBUKCHHE. Y CKOpPEHUE https://m.edsoo.ru/7f41a4a6
CxopocTh MPSMOTUHEIHOTO
6 aBIfO CKO IZHHOI"O BrokeHus. ['papuk 1 0 0 bubmmorexa [OK
P YCHOp s P https://m.edsoo.ru/7f41a4a6
CKOPOCTH
JlabopaTtopHast pabota "Onpenenenne
7 CKO peHI/ISII) Ten'f pH aBHOpCiO €HHOM 1 0 1 bubmorexa [JOK
YEROP PP . YERop | https://m.edsoo.ru/7f41a4a6
JBUKEHHUH 110 HAKIIOHHOW TIJIOCKOCTH
bu6mmoreka [IOK
8 CBo0 .0 r 1 0 0
BODOJHOE TALCHHE T LIBITHL L aties https://m.edsoo.ru/7f41a4a6
PaBHOMEpHOE JIBFKEHUE TIO OKPY)KHOCTH.
9 [Tepuo E '-IaC"ll"IOTa obpa eHHﬂpJ};)ItI(HefIHaH " 1 0 0 bubmorexa HOK
pHo pat ' https://m.edsoo.ru/7f41a4a6
yTJI0Bast CKOPOCTH
10 LleHTpOCTpEMUTETEHOE YCKOPEHHE 1 0 0 bubnuorexa [JOK
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11 [Tepserit 3akon HproToHa. BekTop critbl ngjﬁ;f;igﬁ}; £41ada6
12 Bropoii 3axkon HeroToHa. bubnmoreka [JOK
PaBHopelicTByOIIAsA cHila https://m.edsoo.ru/7f41a4a6
. bubnmoreka [JOK
13 Tpetuii 3akon Hertotona. Cynepno3uius cui https://m.edsoo.ru/7f41a4a6
14 Pemenue 3aga4 Ha TPUMEHEHUE 3aKOHOB bubnuorexa [JOK
Herotona https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
15 C .3 r
H1a YHPYFoCTH. Saxon & yka https://m.edsoo.ru/7f41a4a6
16 Pemenue 3amau no teme «Cuna 0CTH» bubmmorexa LOK
A YHpyr https://m.edsoo.ru/7f41a4a6
17 JlaGopaTtopHas pabota «OrnpeneneHue bubnuotexa [JOK
JKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1
8 Cuura Tpenns https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1 P
9 emeHue 3aaa4 1mo teme «Cusa TpeHus» https://m.edsoo.ru/7f41a4a6
20 JlaGopaTtopHnast pabota "Onpenenenne bubnuorexa [JOK
Kod(duIIMeHTa TPEHUS CKOJbXKEHHS " https://m.edsoo.ru/7f41a4a6
91 Pemenne 3amgau no reme "3akonbl HeloToOHA. bubnmoreka [JOK
Cwa ynpyroctu. Cuna Tpenus” https://m.edsoo.ru/7f41a4a6
99 Cuiia TSKeCTH U 3aKOH BCEMHUPHOTO bubnmuorexa [JOK
TATOTEHUS. Y CKOpPEHUE CBOOOTHOTO MaICHUS https://m.edsoo.ru/7f41a4a6
Ypoxk-koH(pepeHus " JIBUkeHUE TeN BOK
P deperiuis "/l PyE bu6mmoreka [IOK
23 rpaBuTannoHHOro 1eHTpa (ComHeuHas

cucrema). ["amakTuku"

https://m.edsoo.ru/7f41a4a6
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24 Pemenue 3amau no reme "Cuiia Ts>KeCcTd U bubnmoreka [JOK
3aKOH BCEMUPHOIO TATOTEHUA" https://m.edsoo.ru/7f41a4a6
[IepBas kocMu4eckasi CKOpOCTb. bubnuoreka [IOK
25
HesecomocTs u neperpysku https://m.edsoo.ru/7f41a4a6
PaBHOBecHe MaTepUAIbHOW TOUKHU.
26 AoOcomoTHO TBEpIOE Tesno. PaBHOBecHe bubnnoreka [HOK
TBEPAOTO TeJa C 3aKPEeIrIEHHON OChIO https://m.edsoo.ru/7f41a4a6
BpaIeHus
bubmuorexa [JOK
27 Mowmenr cuibl. LleHTp TspxecTu
Henp https://m.edsoo.ru/7f41a4a6
28 Pemienne 3agau 1mo Teme "MOMEHT CHIIBI. bubmuorexa [JOK
Lentp Tsxectn" https://m.edsoo.ru/7f41a4a6
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
29 "MexaHn4ecKkoe ABUKEHUE bubmmorexa [OK
. 8 ) ’ https://m.edsoo.ru/7f41a4a6
B3aumopeiictBue ten
KonTponbHas pabora no teme
30 "MexaHn4eCcKOe ABIKEHNE bubmmorexa [TOK
N , ' https://m.edso0.ru/7f41a4a6
B3aumopeiictBue ten"
Nmnynec Tena. Ummynse cuiiel. 3aKoH
31 COXpaHEHHUsI UMITYJIbca. YTIPYroe u bubmmorexa [JOK
p Y o pyr https://m.edsoo.ru/7f41a4a6
HEYNPYTroe B3auMOICHCTBHE
39 Pemienue 3anau no teme "3akoH cOXpaHEHUS bubnmoreka [JOK
umnyisca' https://m.edsoo.ru/7f41a4a6
33 VYpoxk-koH(pepennus "PeakTuBHOE TBUKEHUE bubnuotexa [JOK
B IIPUPOJE U TEXHUKE" https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
34 Mexannueckasi paboTa U MOLTHOCTh
P - https://m.edsoo.ru/7f41a4a6
35 PaboTa cuitbl TSHKECTH, CHITBI YIIPYTOCTH M bubnuorexa [JOK
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CHUJIbI TPCHUA

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

JlaGopaTtopHas pabora «OnpeneneHue
pabOThI CHITBI TPEHUS TIPU PABHOMEPHOM

bu6mmoreka [IOK

36
JBHKEHHUHU TeJIa 110 TOPU3OHTAILHON https://m.edsoo.ru/7f41a4a6
MTOBEPXHOCTH»

37 CBs13b 2HEepruu U padoThl. [loTeHIMaIbHAS bubnnoreka [HOK
SHEprus https://m.edsoo.ru/7f41a4a6
Kunernueckas sneprus. Teopema o bubnuorexa [JOK

38 .

KMHETUYECKON YHEPT U https://m.edsoo.ru/7f41a4a6

39 3aKOH COXpaHCHHSI SHEPTUU B MEXAHUKE bubmorexa LHOK

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

40 JlaGopaTtopHas pabota «3y4yeHue 3akoHa bubnuorexa [JOK
COXPAHEHHUs SHEPTUM» https://m.edsoo.ru/7f41a4a6

41 KonebarenbHoe IBUKEHHUE B €TO bu6mmoreka [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/7f41a4a6

42 3aryxaromue Konebanus. BeiHyX1eHHBIC bubnuotexa [JOK
KosiebaHus. Pe3onaHc https://m.edsoo.ru/7f41a4a6

43 MaremaTrueckuil ¥ MPY>KUHHBIA MaITHUKHU bubmmorexa [OK

Py https://m.edsoo.ru/7f41a4a6
Ypok-uccienoBanue «3aBUCUMOCTb MEPHOIA
44 Kosie0aHu# OT )KECTKOCTHU MPYKUHBI K MACChI bubmmorexa [OK
Py https://m.edsoo.ru/7f41a4a6
rpy3a»

45 [IpeBparierne sHEPTUU PU MEXAHUUECKHUX bubnmoreka [JOK
KoJIe0aHUsIX https://m.edsoo.ru/7f41a4a6
JlaboparopHas pabota «Onpenenenue

46 qaCTopTLI Hpr[e IfO a Kone6ai1/1£1;1 MPYKUHHOTO bubmmorexa [JOK

proa Py https://m.edsoo.ru/7f41a4a6
MasiTHUKa»
47 JlaGopatopHas pabota «IIpoBepka bubnuoreka [IOK
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HE3aBUCHMOCTH TIepro/ia Kojebanuii rpysa,
MOJIBELICHHOTO K HUTH, OT MacChl Ipy3a»

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

Mexaunueckue BoiHbl. CBOWCTBA

48 MeXaHH4YECKUX BOJH. [Ipo1oyibHEIE 1 bubmmorexa [TOK
- P https://m.eds0o.ru/7f41a4a6
MOTIEPEYHBIE BOJTHBI
49 Ypok-koHpepenius "MexaHHUYeCKUEe BOJTHBI bubnnoreka [HOK
B TBEpAOM Teiie. CeicMUYECKUE BOTHBI" https://m.edsoo.ru/7f41a4a6
50 3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa bubmmorexa [JOK
yE- poctp P e https://m.edsoo.ru/7f41a4a6
51 VYpoxk-uccnenoanue "Habmonenue bubnnorexa [HOK
3aBUCHMOCTH BBICOTHI 3ByKa OT 4YacCTOTHI" https://m.edsoo.ru/7f41a4a6
I'pOMKOCTB 3ByKa M BBICOTA TOHA. bubnnorexa [HOK
52 o
AKYCTHYECKHI pe30HaHC https://m.edsoo.ru/7f41a4a6
Ypok-koHpepenius "YapTpazByk u bubnmnorexa [JOK
53 "
nH(pa3ByK B IPUPOJIE U TEXHUKE https://m.edsoo.ru/7f41a4a6
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
54 "3ail(OHLI COX aHeHI/lI:)ﬂ MexalfnquKHe bubmmorexa [OK
P " https://m.edsoo.ru/7f41a4a6
KoJie0aHusl U BOJHBI
KontponbHas padota mo Teme "3akoHbI
55 coxpaHeHus. MexaHn4deckue KoyieOaHus u bubmmorexa [OK
p | ’ https://m.edsoo.ru/7f41a4a6
BOJTHBI
56 DIIeKTPOMarHuTHOE TOJIE. bubnmnoreka [JOK
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
57 CBoOICTBA 2JIEKTPOMArHUTHBIX BOJTH bubmmorexa [JOK
P https://m.edsoo.ru/7f41a4a6
Vpoxk-koHpepenuus "kana
P deperi bubnmoreka [JOK
58 3JICKTPOMArHUTHBIX BOJIH. Vcrionbp30Banme

OJICKTPOMAariuTHBIX BOJIH JJI COTOBOM

https://m.edsoo.ru/7f41a4a6
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cBs3n"

VYpoxk-uccinenosanue "M3yuenne cBONCTB

bu6mmoreka [IOK

59 AJIEKTPOMATHUTHBIX BOJIH C IIOMOIIIBIO
P | H https://m.edsoo.ru/7f41a4a6
MoOuIBHOTO TenedoHa
60 Pemenue 3aay Ha onpeeneHye 4acToThl U bubnmoreka [JOK
JUTUHBI AJIEKTPOMArHUTHOU BOJIHBI https://m.edsoo.ru/7f41a4a6
61 DeKTpOMarHuTHas IpUpoa CBETa. bubnuorexa [JOK
CxkopocTtb cBeTa. BoaHOBBIE CBOWCTBA CBETA https://m.edsoo.ru/7f41a4a6
Hcrounuku ceera. [Ipsmonuneninoe
62 acnpocTpaHneHue csera. 3armenus CoiHIa U bubmmorexa [JOK
pactpoctp ' https://m.edsoo.ru/7f41a4a6
Jlynsl
3akoH oTpaxxeHHs cBera. 3epkaia. Pemenue
63 3a/1a4y Ha IPUMEHEHHE 3aKOHA OTPAKCHHUS bubmmorexa [JOK
P P https://m.edsoo.ru/7f41a4a6
cBeTa
64 [Tpenomiienue cBeTa. 3aKOH MPEIOMIICHHUS bubnnoreka [JOK
cBeTa https://m.edsoo.ru/7f41a4a6
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 HCHOJ‘IBSOBZIII;)/IC nonHoTrpo BHYTPEHHETO bubmorexa HOK
yIp https://m.edsoo.ru/7f41a4a6
OTPaKCHHS B ONTHYECKUX CBETOBOIAX
JlaGopaTtopnast pabota "HccnenoBanue
66 3aBUCUMOCTH YTJIa MPEJIOMIICHHSI CBETOBOTO bubnmoreka [JOK
Jy4da OT yIJIa MTaJICHNs Ha TPaHuLE "BO3AyX- https://m.edsoo.ru/7f41a4a6
crexso""
VYpoxk-koHpepenuus "Hcnonb3oBanue
67 l'I(fJ'IHOFO B(I?I p CHHETO OTPAKEHUSI: bubmmorexa [JOK
TP P o https://m.edsoo.ru/7f41a4a6
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b
bubnmoreka [JOK
68 JIunzel. OnTudeckas cuiia JIMH3bI 1

https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK

69 I1 0 i
OCTPOCHHE HIOLPANCLIIH B JH3AX https://m.edsoo.ru/7f41a4a6
JlaboparopHas pabota "Onpenenenue
70 dox EHorI()) aC(IJ)TOﬂHI/Iﬂ u oIr)ITIII/IquKofI CHJTBI bubmmorexa [JOK
YEHoro p ! https://m.eds00.ru/7f41a4a6
coOuparomie JMH3bI
7 Ypok-koHpepenmus "OnTuyeckue TNH30BbIC bubnmoreka [JOK
npuOopsr" https://m.edsoo.ru/7f41a4a6
72 I'na3 kak ontuyeckas cucrema. 3peHue bubmmorexa LIOK
P https://m.edsoo.ru/7f41a4a6
73 Ypok-koHpepenmus "JledexTsr 3penus. Kak bubnnoreka [JOK
COXpaHMTH 3peHue" https://m.edsoo.ru/7f41a4a6
Paznoxxenue 6enoro csera B crieKTp. ONbITHI
74 Herotona. CrokeHre CeKTpalbHbIX I[BETOB bubmmorexa [JOK
] P t ' https://m.edsoo.ru/7f41a4a6
Hucniepcus ceera
JlaGopatopHas pabota "OnbITh IO
75 pa3JI0XKEHUIO OENOro CBeTa B CIEKTP U bubnuotexa [JOK
BOCIIPUATHUIO LIBETA MIPEIMETOB IIPU UX https://m.edsoo.ru/7f41a4a6
HaOII0/IEHUU Yepe3 IIBETOBbIE GUIBTPHI"
Ypoxk-nipaktukyMm "BoiHOBBIE CBOWCTBA
76 CBeTa: AucIepcus, HHTeppepeHns u bubnuorexa LIOK
A | pewt, P®epeilt https://m.edsoo.ru/7f41a4a6
T paKIus
77 OmnbiTer Pe3epdop/ia u muraneTapHast MOJENb bubnuorexa [JOK
aToma https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
78 IT bopa. M b
OCTYNETE HOpa. JIONEIE 8TOMa bopa https://m.edsoo.ru/7f41a4a6
79 Hcnyckanne u MoryioneHue CBeTa aTOMOM. bubmuorexa [JOK
KBantbl. JInHe4aThie CIEKTPHI https://m.edsoo.ru/7f41a4a6
80 Ypok-npaktukym "HabnroneHne CieKTpoB bubnmoreka [JOK
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ucnyckanus" https://m.edsoo.ru/7f41a4a6
81 PagnoaxTuBHOCTE U €€ BUIBI bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
82 Crpoenue atomHoro siipa. Hyknonnas bubnnoreka [HOK
MOJICIIb https://m.edsoo.ru/7f41a4a6
83 PagnoaktuBHbIE TpeBparieHus. M30Tormsl E;ISSH;I;T:(;;i)cL)IrOu}; £41a496
84 Pemienne 3agau o teme: "PagnoakTuBHEIC bubmuorexa [JOK
npeBpaiieHus" https://m.edsoo.ru/7f41a4a6
bubnnoreka [JOK
8 Heprton monypacraza https://m.edsogru/7f41a4a6
86 Ypok-kondepenius "PaguoakTuBHBIC bubnuorexa [JOK
U3JIy4€HUS B IPUPOJE, MEIULIMHE, TEXHUKE" https://m.edsoo.ru/7f41a4a6
87 SAnepHble peakiyu. 3aKOHbI COXPAHEHUS bubnnorexka [JOK
3apsI0BOTO U MacCCOBOTO YHCEI https://m.edsoo.ru/7f41a4a6
88 DHeprusi CBI3u aTOMHBIX sifiep. CBs3b MacChl bubnunoreka [JOK
Y DHEPIUun https://m.edsoo.ru/7f41a4a6
89 Peakuuu cunresa u neneHus saep. bubnuotexa [JOK
Hcrounnku sHeprun ConHLA U 3BE3] https://m.edsoo.ru/7f41a4a6
90 Pemenue 3anau no teme "Snepusie peakuun” bubmmorexa LIOK
https://m.edso00.ru/7f416194
VYpoxk-koH(pepenus "AnepHas s3HEpreTuka.
91 I[ZﬁCTBHH(bI;aI;HOIEIlKTHBHiI)I: I/I3Hy‘-IeII-:I/II71 Ha bubmmorexa LIOK
. https://m.edsoo.ru/7f41a4a6
JKUBBIE OpPTraHU3MBI
[TonroroBka K KOHTPOJIBHOU paboTe MO TeEMe
92 "DEeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK

DJIEKTPOMAarHuTHHIE BOJIHBI. KBaHTOBBIE
siBieHus"”

https://m.edsoo.ru/7f41a4a6
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KonTtponbHast pabota o Teme

03 "DJIeKTPOMarHuTHOE TOJIE. 1 0 bubnmoreka [JOK
DJIEKTPOMarHuTHbHIC BOJHBI. KBaHTOBBIE https://m.edsoo.ru/7f41a4a6
saBJIeHUS"

94 [ToBTOpenue, o606meHue. JlabopaTtopHbie 1 1 bubnmoreka [JOK
pabotsl o kypey "B3aumoneiicteue ten" https://m.edsoo.ru/7f41a4a6
IToBTOpeHue, 0600IIeHNE. Perenue

95 ACUYETHBIX U KaUECTBEHHBIX 3a/1a4 I10 TEME 1 0 bubmmorexa [IOK
E) " 8 https://m.edso0.ru/7f41a4a6

TennoBsle poueccsl
IToBTOpenue, 0600IeHNE. Penenne

96 ACYETHBIX U KAYECTBEHHBIX 3a1a4 10 TEME 1 0 bubnorexa [IOK
p B a https://m.edsoo.ru/7f41a4a6
"KIIJI TermoBbIX aBurarencii'”

IToBTOpenue, 0600IIeHNE. Permenue

97 aCUYETHBIX U KaUEeCTBEHHBIX 3aJ1a4 10 TEME 1 0 bubmorexa [TOK
P A https://m.edsoo.ru/7f41a4a6
"KII/] anexTpoycTaHoBOK"

98 [ToBTOpenue, o600meHune. JlaboparopHsie 1 1 bubnuoteka [JOK
pabotsl o Kypey "CBeToBbie siBIEHUS" https://m.edsoo.ru/7f41a4a6
[ToBTOopenue, o6o0mmenue. Padora ¢

99 TEKCTAMHU 110 TeME "3aKOHBI COXPAHEHUS B 1 0 bubmmorexa [IOK

" P https://m.edso0.ru/7f41a4a6
MEXaHUKE

100 [ToBTropenue, 0600meHue. Pabora ¢ 1 0 bubmmoreka [IOK
Texkcramu 1o teMe "Koiebanus u BOJHbL" https://m.edsoo.ru/7f41a4a6

101 [ToBTOpenue, 0600meHue. Pabora ¢ 1 0 bu6mmorexa [IOK
TekcTaMu 110 TeMe "CBeTOBEIE SIBJICHU" https://m.edsoo.ru/7f41a4a6
[ToBTOpenwue, 0600meHue. Pabora ¢

102 TekcTaMmu 110 TeMe "KBaHToBas u simepHas 1 0 bubnorexa [IOK

Aep https://m.edsoo.ru/7f41a4a6
¢buzuka"
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

 @uszuka, 8 xmacc/ Ileppimkua A.B., OOmecTBo ¢ orpaHuYeHHOMN
OoTBeTCTBEHHOCTBhIO  «JIPODA»; AxumonepHoe oOmiectBo «M3narenbcTBo
«IIpocsemenue»

* @usuka, 9 kimacc/ Kabapaun O.D., AknmonepHoe odmectBo «3maTenbcTBo

«IIpocBemieHue»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

https://educont.ru/
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