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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABIECHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHON paboueil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3ALMIO H3YyYCHHUs
¢bu3uKN Ha NEATETHbHOCTHOM OcHOBe. B mporpamMme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanm3anuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma o ¢u3HKe ycTaHAaBIMBAET paclpeesieHue yueOHOro MaTeprana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIEA0BATEILHOCTD
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOTIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qusuke pa3paboTaHa € LEIBIO OKa3aHUS METOIUYECKON
MOMOIIIH YYUTEIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM /ISl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMUEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 (hU3HUeCcKoii Teorpadueil, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO0 KapTHHY MHpa, TMPEIOCTaBIseT Haubojee SICHbIC
o0OpasIipl MPUMEHEHHsS] HAYYHOTO METOJAa TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OO0pa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe Y 00y4Jaronmxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEAYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPHPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAyYHBIE
J0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmum mnpenogaBanusi ydeOHoro mpeamera «®Dusmka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, pearu3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pelICHUEM



Komnernn Munucrepcrsa npocsemienus Poccuiickoit @enepanuu (IpoToKoJ OT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHUE HMHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIITUM SIBJICHUSIM;
(bopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYCHHs OCHOB
CTPOCHHMS MaTePHH U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHSA JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHON ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHENIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
oO11iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIICTYIONIUX 3a1a4:

npuoOpeTeHue 3HAHMM O JUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITH (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHUK;

OCBOCHHME METOJIOB pEIICHHUs] TMPOCTEUIINX PacyETHBIX 3aJad  C
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOMAaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble paOOTBI M DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCITIOJIb30BAHUEM U3MEPUTEILHBIX PUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMEd (PU3HMUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeATeILHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpa3oBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemeplii B mporpamMmMe no (pU3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7ab0opaTOpHBIX PabOT M OMBITOB C YYE€TOM WHIMBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIuXcs, CIHUCKa AKCICPUMEHTAIBHBIX 3alaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

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

®dusnueckue BennuuHbL. M3Mepenue @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpentHocts u3mepeHuii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHI C MOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHSI.

2. @uznyeckue npuOOPhl U NpoUeaAypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKAJIbl U3MEPUTEIBHOTO TpUOopa.
2. M3mepeHue pacCTOSHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue TeMmeparypsl HNpH HOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JATYMKA TEMIIEPATYpHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BemlecTBa: aTOMbl W MOJEKYJbl, HX pa3mepbl. OmbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaINIMYECKNX) Tell. B3anMOCBs3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIpDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHUSL.



2. Habmonenue nuddysun.
3. HabGmonenue ~ sBeHui,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIB30BAaHUEM

dboTorpadwuii).
2. OmnbITHI IO HAOJIIOICHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JBWKEHUHU. Pacuér myTtu u
BPEMEHU JIBUYKCHHUS.
SBneHne uHEpUUM. 3aKOH HMHEPLUUH. B3aummopaeicTBHE TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIC
00BbEMa BELIECTBA.
Cuita Kak XapakTEepUCTHKA B3auMOAECHCTBHS Tesl. Cuina ynpyrocTd M 3aKOH
['yka. M3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHUS U CHJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANIPABJIECHHBIX IO OJHOM mpsiMou. PaBHOmercTByromas cwi. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPLUU.
4. HabGnroneHue U3MEHEHUs1 CKOPOCTH TIPU B3aUMOICUCTBUU TEJ.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CrnoxxeHue cuj, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuKa IIo
HAKJIOHHOM TIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (nedopMarivin)
MPY>KUHBI OT MPUII0KEHHON CHUIIBI.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUS U YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemnepaTrypbl. llepenaua naBneHus
TBEPIBIMU TEJIAMU, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Cooburaroniyecs: cocysl. [ mapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naienue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyImIHONW 000y04kn 3emiu. OmbiT Toppuyemmu. M3meperue atMochepHOTro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHns aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTbH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUs )KUJIKOCTBHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne necTBUg aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH Tea

Y TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcCJOBHE IUIaBaHUsI TEJI: TIJIABAHUE WM MTOTPYKEHUE TEJl B 3aBUCUMOCTHU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJIa U JKUJKOCTH.

Jlabopamopuwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CHUJIbI, JCHCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEN CHUIIbL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacCChI TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
NEUCTBYIONIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPY>KEHHOU B )KUIKOCTh
YacTH Te€Ja U OT INIOTHOCTHU KUIKOCTH.

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

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

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHs phluara K 0JI0Ky. «30J10TOe



npasmiio» Mexanuku. KI1JI nmpocTteix mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE.

Mexannueckas oHeprus. KuHeTtmyeckas W IOTEHUHWAJIBHAS  DHEPTHS.
IIpeBpalieHre 0THOTO BUIa MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUIIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHOU ITOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszpneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJIIPHOKUHETUYECKOW TEOPHH.

Mopgenun TBEPAOTO, KUJIKOTO M Tra3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra30B, XKUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJSAPHO-KUHETUYECKOU TEOPHUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABUKCHUSA
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TerIonepeaavya u CoBeplieHne padoTsl. Busl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIIHS, U3IIyYEHHUE.

KonudectBo TemnoTsl. YaenbHas TEIUIOEMKOCTh BellecTBa. TerooOMeH H
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TeruioBoro Oananca. IlmaBieHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAsg TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JTaBJICHHUS.

BrnaxnocTs BO3ayXa.

DHeprus TOIIUBa. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TernoBeix apurarencit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAHEHHUS ¥ TPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHUSL.
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Hab6mronenue nuddysun.

HaOnronenue siBeHnid cMaurBaHUs U KalMWUISIPHBIX SIBJICHUH.
HabnrogeHue TemioBoro paciupeHus Teul.

W3meHenue naBieHUs Ta3a NpU U3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TEMIEPaTyphl.

Buae! Tenmonepenayn.

OxJaxJieHue Ipu COBEPIIICHUHN pabOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3InYHbIX BEIICCTB.

. HaGmronenue kunexuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OMnBITHI MO BRIPALIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OalsIOHE MIMPULIA.

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

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

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpruuM Tella B pe3yJibTare
Terionepeaayr U padboThl BHEIIHUX CHUJI.

HccnenoBanue siBEHUSI TEIIOOOMEHA IMPU CMEIIUBAHWUU XOJIOJHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThIM METATUTMUYECKUM LIMJITHHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelabHOW TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazgen 7. JaekTpuyeckue ¥ MAarHUTHbIE SIBJICHUSI.

Onexrpusanus Ten. JlBa poaa 3JIEKTpUUYECKUX 3apsiaoB. B3ammopelicTsue
3apsOKEHHBIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY TE€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. [IpuHinmn
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snaeKkTpUYecKUX 3aps/ioB. DIEMEHTAPHBIA AIEKTPUUECKUN 3apsii.
Crpoenue aroma. IIpoBOOHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHMKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckad nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BelecTBa. 3akoH Oma
JU1s yyacTtka uen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE ITPOBOIHUKOB.

Pabota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHua.
DneKkTpuyecKre Henu U NOTPEOUTENH IEKTPUIECKO 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe I KU3HU Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMArHuTOB
B TEXHHUKE. J[eCTBME MArHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOSHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECd B  TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl MOJTYYEHUS AIEKTPUUYECKOU DHEPTHH.
DIEeKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa poaa 3JIEeKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO 1 EHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[TpOoBOJHUKH M TUDJICKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTOUYHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I'a30BbIN pasps.
. I3MepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUIeCcKOro HapsKeHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpOTUBIICHUMN.
. BzaumoiericTBre NOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKXHOCTH PA3/ICIICHUS ITOJ0COB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEH MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oJje Toka. DJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HHMKHOBCHHS.

DJIEKTPOre€HEePATOP MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAONIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanne JEWCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JARJIEKTPUKHU.

COopka u nmpoBepka padOThI JIEKTPUIECKOMN 1IETH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OnbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUS TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOro
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWJIbl TOKa MPU MapaJUICTbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIAEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO Y€pe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 0O0BETUHECHUU
U pa3/elICHUN.

HccnenoBanre neMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITEI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aUMOJECHCTBHS
KaTYILKU C TOKOM U MarHuTa OT CUJIbl TOKA M HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.



19. KoHcTpynpoBanue u u3yueHue paboThl 3JIEKTPOIBUTATEIS.

20. U3mepenne KII/l 351eKTpoABUTaTENbHOM YCTAHOBKH.

21. OnbITEL 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUS HWHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3znena 8. Mexannueckue siBJCHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOI0 JBIKEHUS. PaBHOMEpHOE NPsSMOIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JABkeHue. CpellHsisi 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiinHEHOe JBrkeHue. (CBoOoHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepuon m yvacrora oOpamnieHus.
JIuneiHas u yriioBast CKOpOCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyuHLIMT CyNIEpIO3UIUN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKECHUS, CHIIA
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh u meperpysku.

PaBHoBecue maTepuanibHON TOUkU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUYKEHHE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa Ccuil TSHKECTH, YNPYTOCTH,
Tpenus. CBsa3b HEpruu U padoThl. [loTeHManbHasE YHEPTUS TEJa, MOHITOrO HaJl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbpHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprusi. Teopema 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MeXaHUUECKOTO JABUXKEHHS TeJla OTHOCUTEIBHO Pa3HbIX Tell

OTCU€Ta.
2. CpaBHeHME MNyT€M U TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.
N3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUKEHHS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBHKECHUS.
HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.



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

Habmoenne MexaHn4ecKux SBJICHUH, TPOUCXOIAIINX B CUCTEME OTCUéTa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIHHO
KaOuHeTa (PU3MKH.

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

HaOmnroneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOAECHCTBUM TEIL.

[IpeoOpa3oBaHus HEPTUU MPH B3aUMOACHCTBUU TE.

CoxpaHeHue UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIyJbca MPHU a0COIIOTHO YIPYTrOM B3aMMO/IEHCTBHH.
Habmtoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHre MEXaHMUECKON YHEPTHH MPH JBHKEHUU Tella o1 JeHCTBUEM
PYKUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajdbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA WIH TETIEHKKU.

Omnpenenenue cpeaHed CKOPOCTH CKOJIbXKEHUs OpycKa WIM JABUKCHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja MPU PaBHOYCKOPEHHOM JBMKEHHH TIO
HaKJIOHHOM IIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBM)KCHUHU 0€3 HavallbHOW CKOPOCTH.

[IpoBepka TrHUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS Kak psij HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHUSI PU PABHOMEPHOM JIBHXKCHHUH TeJia 110
TOPU30HTAIBHON TOBEPXHOCTH.

OnpeneneHue palbOThl CUJIBI  YOPYTOCTH TMpU TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETOIBMYKHOTO U TTOJABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus U BOJIHBI.



KonebarenbHoe apmkenne. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHUM: TIEpUOI,
4acToTa, aMIUINTyJAa. MaTteMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MpH KOJIeOaTEIbHOM JIBHIKCHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — konebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. [IpomonbHble U
MONIEPEYHbIE BOJHBI. J[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koneOaHWil Ted MO JEWCTBHEM CHIbI TSDKECTH M CHJIBI
YIOPYTOCTH.

Habmroenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabmroieHue BbIHYXIEHHBIX KOJIeOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10ibHbIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnronenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTHI.

AKYCTHYECKUI PE30OHAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHue YacTOThl W IMepUojia KOJEOAaHMM MaTeMaTHUYeCKOTO
MasTHHKA.

2. OmpepneneHrie 4acTOThl U IEPHOJA KOJIeOaHUI MPYKUHHOTO MAATHHKA.

3. HccnenoBanue 3aBUCMMOCTHU Mepuoia KoueOaHUil MOABEIIEHHOIO K HUTH
rpy3a OT JIJIMHBI HUTH.

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

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

6. OnbITbI, JI€MOHCTPUPYIOLIME 3aBUCUMOCTb  Iepuojaa  KojeOaHui
NPY>KUHHOTO MasITHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

Pazgea 10. DneKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana »iekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOmHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopnvie padbomul u onvimeal.
1. V3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue cseta. 3atmeHus: Connua u Jlynel. Otpaxxkenue ceera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH MpeloMieHUss cBera. [lonHoe BHyTpEHHee
OTpaxkeHHe cBeTa. Vcnmonb30BaHME MOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xop gydeit B nua3e. OnTHueckas cucteMa (hoTtoarnmapara, MUKPOCKOTIA
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opykocTs U 1adIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX LIBETOB. J(Hciepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHeHOE pacCIpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonydyenune n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Onrtuveckui CBETOBO/I.

Xop stydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHuit ¢ MTOMOIIBIO JIMH3.

[Tpuniun aevictBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.
10. Moxens ria3za.

11. Pa3noxeHnue 6e5oro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

W X N Uk W E

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHUSI CBETOBOTO Jiyya OT YIUia
najeHusl.

2. M3yueHue xapakTEpUCTHK M300pAKEHUS MPEAMETA B IIIOCKOM 3€pKaJe.

3. HccnepgoBaHue 3aBUCHMOCTH YIJIa MPETOMIIEHUS CBETOBOTO JIy4ya OT yrJjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. lTlomyyeHue n300pa>keHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO paCCTOSHUA U ONTHYECKON CHIIbI coOuparoien
JIMH3HI.

6. OMBITHI IO PA3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. ONbBITHI TI0O BOCHPUSATHIO IIBETA MPEAMETOB NPH WX HAOIIONCHUH 4Yepes3
L[BETOBbIE (DUIIBTPBI.



Pa3nen 12. KBanroBble siBJIeHUA.

OmnbiTel Pezepdopaa u mianerapHas mozenb aroma. Mogenb aroma bopa.
Hcnyckanue u Nnoryiomenne cBera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombsl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOIO U MAacCOBOTO YHUCEN.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpruu. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku saeprun CosHIa U 3BE3I.

SAnepnas sHepretvka. J[eWCTBUS pagUOAKTUBHBIX HW3JIyYEHUH HaA >KUBBIE
OpraHUu3MBbl.

Hemoncmpauuu.

1. CHeKTpbl U3IYyYEHHUS U MOTJIOIICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAOpoaa.

4. HabGnroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus IpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaOnroneHue CrulOnIHBIX U JIMHEWYAThIX CIIEKTPOB U3IIyYCHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o dpoTtorpadusim).

3. Msmepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH JI CUCTEMATHU3aluu
1 000011IEHNS TPEAMETHOTO COAECPKAHUS U OMbITA AESITEIbHOCTH, MPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MUKHU, a TakKe JJISi MOATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY AK3aMEHY 10 (pu3Mke Jisg 00y4arommxcsi, BRIOPABIIUX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJYJIA PEaTU3yIOTCSd U CUCTEMATU3UPYIOTCS BUAbI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  0o0yueHus, GOpMHUpPYETCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUW TPUPOJLI U TEXHUKH, OBJAJCHUE YMEHUSMHU OOBACHATH (U3UYECKUE
SBJICHUSI, TPUMEHSS TMOJy4YeHHBbIE 3HAHUS, penaTh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHbBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep TaHHOTO pa3/iesia peaanu3yercs 3a
CY€T TOTO, YTO OOYYAFOIINECS BHITIONHSIOT 3a/IaHMS, B KOTOPBIX UM MIPEIJIaraeTcs:



HAa OCHOBE IIOJIyUCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEOBAHUS (DPU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES U ITOJIYYEHHUs TEOPETUUECKUX BBIBOOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOOJee Ba)KHBIX JOCTHKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IIPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHUIIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare uzyuenus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMUpoOBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUHCKOU
(bu3nUecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUH OOILIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXHOCTU MOPAIBHO-ITUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAadyeCTB (PU3NUYECKOW HAayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM KaK MOIIHOIO HMHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, HHTEpPECa K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢dopmupoBaHus  KYJbTYPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0J1aromoJIy4us:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o00paza JKU3HHM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30I1aCHOrO TOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM 00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- chopmMupoBaHHOCTH HaBBIKA pedIeKCHHU, MPU3HAHUE CBOETO MpaBa Ha ONMINOKY
Y TAKOI'0 XK€ NpaBa y APyroro 4eJoBeKa;

6) TPy10BOIr0 BOCIIUTAHUS:

- AKTMBHOE Yy4YacTH€ B PEIIEHUWU NPaKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U GU3NYECKUX 3HAHU;



e - MHTEPEC K MPAKTUYECKOMY U3YUCHHIO TPOQECCUi, CBI3aHHBIX C (PU3UKON;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIMS HA MPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
0o0JIacTH OKpYy’)Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNKOB M OLICHKH HX
BO3MOJKHBIX TTOCJIEACTBUM JIJIsI OKPY>KAIOIIECH CPEJIbI;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIHAJIbHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBHU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (HU3UYECKON HAIMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHIM
APYTHX;

e - TIOBBIIICHME YpPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUYECKYIO
JIEATEIILHOCTD;

e - OTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHHI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, IOHATHSL, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCTH
busuKy;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3HUECKUX 3HAHUM;

e - CTPEMJICHHE aHAIM3UPOBATh U BBISBIATH B3AUMOCBSI3U MPUPOJIbI, OOLIECTBA U
SKOHOMUKH, B TOM YHCJIE€ C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

e - OLEHKA CBOMX JCHUCTBUH C Y4YETOM BIIMSHMS Ha OKpPYXAlOLIyH Ccpeny,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBoeHUs MpOTrpaMMElI 110 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyaromerocs OyayT copMHUpOBaHBI MeTampeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TI03HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBbIC  Y4eOHBIC  JICHCTBUS,  PETYJISITUBHbBIC
YHUBEpCaIbHbIC YUeOHbIC ICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aelcTBUA:
e BBISBIATH U XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI );
e YCTaHABIWBAThH CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHMSI JIJIS
0000IIIeHNS U CpaBHEHUS,



BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B pACCMaTPUBAEMBIX (paKTax,
JTAaHHBIX U HAOJIOICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBICHUSM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3H NPHU H3YUYECHUU (PUIUUECKUX
SIBJICHUI M MTPOLIECCOB, JIENIaTh BHIBOJIBI C UCIIOJIB30BAaHUEM JICTYKTUBHBIX U
UHIYKTUBHBIX YMO3AKJIIOUEHHUH, BBIABUTaTh THUIOTE3bl O B3aMMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENILHO BEIOUPATH CIIOCO0 perieHrs yueOHO! Gpu3ndeckoii 3a1aun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pELICHHs, BBHIOOp HamOolee
HOJXOJSIIETO ¢ YYETOM CAMOCTOSITENIFHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:

MCIIOJIb30BaTh BOMIPOCHI KAK HCCIIEN0BATEIbCKUI HHCTPYMEHT TO3HAHMS;
MPOBOAUTH IO CAMOCTOSITEILHO COCTABIICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUYECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanmueii:

MPUMEHSTh Pa3IUYHBbIC METObl, THCTPYMEHTHI U 3alpOCHl MPU MOUCKE U
orOope WHGPOPMAIMKM WJIA JIaHHBIX C y4ETOM TMPENIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAMM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMANBHYIO (OpPMY TPEICTaBICHUS
uHQOpMAIMU W WUTFOCTPUPOBATH pellacMble 3aJa4ydl  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HTHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
01aroxeIaTeIbHOCTH OOIICHUS;

COTOCTAaBIISAITh CBOM CYXKJICHUS C CYXACHUSMHU JIPYTUX YYaCTHHUKOB
nuanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3HIIHI;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTaBIATh PE3yJIbTaThl BBIMOIHEHHOTO (DU3MUECKOTO OMBITa
(3KCnIeprMeEHTa, HCCIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHON U UHANBUAYAJIbHON
paboTHI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATH JE€UCTBUS
no e€ JOCTIKEHHIO: paclpeiessaTh poyd, 00CYXIaThb IpPOLECChl U
pe3yabTaThl COBMECTHOM pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKHX JIIO/ICH;
BBITNOJIHATH CBOIO 4acTh pabOThI, JOCTUrasi KAUECTBEHHOTO pe3yJIbTaTa I10
CBOEMY HAIIPABJICHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C APYTUMH WICHAMU
KOMaH/1bl;

OLICHMBAaTh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO C(POPMYIHMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁnme IleﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIIUX
TUTSL petieHusT (GU3NISCKUX 3HAHUM;

OPHUEHTHPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaTbHOE, TPUHSATHE PEIICHUS B TPYIIe, MPUHATHE DPEIICHUN
Tpynmoim);

CaMOCTOATENLHO COCTABJISITH AITOPUTM pellleHUus GU3NUECKON 3a7auu WIn
TUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIPeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyal[uu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSICHSIT ~ MPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  Pe3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JCATEIHHOCTH (B TOM YHCIIC B XOJ BBITIOJIHCHHUS
($u3MYEeCKOr0 HUCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENBCTB, W3MEHUBLIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYTOro YejJoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHr (HU3NIECKUX 3a1ad UiH
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

HNPEAMETHBIE PE3YJIBTATBI



K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM yYpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHSA:  (U3MUECKHME UM XUMHUYECKHUE  SIBJICHMS,
HAOI0/IeHNE, AKCIEPUMEHT, MOJEINb, TUIMOTe3a, CAMHMUIBI (PU3UUIECKHUX
BEJIMYMH, aTOM, MOJEKYJa, arperaTHbleé COCTOSIHUSA BellecTBa (TBEPHOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAeKTOpUs, pPABHOACHCTBYIOLIAS
cwia,  gedopmanus  (ynpyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOITNECS COCY/IbI;

paznuuath sABieHUs (qud¢y3us, TEIIOBOE ABUKEHHE YaCTHIl BEIIECTBA,
PAaBHOMEpPHOE  JBW)KCHUE, HEPAaBHOMEPHOE JABWXKECHHUE, HWHEpLu,
B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, epeada JaBJIeHus TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(PEpHOE [1aBJIEHUE, IUIABAHWE TeJ, MPEBPALICHUS MEXaHHYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XApAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHHE M3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SIBJICHUSA B IMPHUPOJE:
IPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW W HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B IPUPOAE U TEXHUKE, BIIMSHHE
aTMOoc(epHOro JaBJICHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluary B
TeJe YeJIOBEeKa, IPH 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHMI;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIIOIB3YS
duznyeckue BeIMYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHss CKOPOCTh, CHJIa YIIPYTOCTH, CUJa TSXKECTH, BEC Tea,
cujia TpeHus, AaBjeHue (TBEPAOTro Tea, KUJIKOCTH, Ta3a), BHITAJIKUBAIOIIAs
CHJIa, MEXaHW4YecKkass pabdoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUA MEXAHU3MOB, KUHETHYECKas M
NOTEHIMAIbHASL JHEPIHs), NpPH ONUCAHWUU [PABWIBHO TPAKTOBATH
(bu3nYEeCKUi CMBICI UCTIONB3YEMbIX BETUUHH, UX 0003HAYCHUS U €IUHUILIbI
(Gu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHsS CWJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU



SHEpruM, NpPU BTOM JaBaTh CJOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3aIMCBIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUSA, MPOILIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA MIJIM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIWYUHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 331a4yl 3aIIUCBIBATh KPATKOE yCIOBUE, MOJACTABIATh (PU3NUECKHUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PACUETHl, HAXOAUTH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pELIMTh MPH [OMOIIU
(U3HMYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIIETSATH TPOBEPSIEMOE
MPEANOJIOKEeHNE (TUIIOTEY ), pa3InyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HaXxOJAWTh OUIMOKM B XOJI€ ONBITA, J€JaTh BBIBOJABI IO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(bu3MYECKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHMs, 3alUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0bEMa, CHUJIBI U TEMIEPAaTypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aJITaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

IPOBOANUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIPYroll C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYTH
PABHOMEPHO IBMKYILETOCA TEJIA OT BPEMEHHU JABMKEHHUS TEJA, CUIIbI TPEHHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpabOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJlaBaHus TeJ, YCIOBUW paBHOBECHUS pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBIMOJIHATh M3MEPEHUs, Clenysl Mpeaso)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYEHHOM 3aBUCHUMOCTH (DUM3MYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOIUIl U TPauKOB, JeNaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMS,

NPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJla, CUJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/lyXa, BBITAJIKHUBAIONIAS CHUJIa, JCHCTBYIOMIAs Ha TMOTPYKEHHOE B
KUAKOCTh  Teno, KOd(pPHUIMEHT TMONe3HOro  JNEWCTBUSA  MPOCTHIX
MEXaHHU3MOB), CJEIys NPEIIOKEHHOW WHCTPYKLUMHU: TMPH BBHIMOIHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAHOBKY W BBIUYUCIIITH
3HaYeHNE UCKOMOU BEIIMYUHBL;

COOJTFOIaTh MpaBUIIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ T1abopaTopHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETp, COOOIIArONIECS COCY/bI, OapoMeTp,
phIuar, MOJBUKHBIN U HETIOJABUKHBIN OJI0K, HAKJIOHHAS IJIOCKOCTH;
XapaKTEePU30BaTh MPHUHITUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOHM Ha WX oOmHucaHus (B TOM YHUCIE:
MOJIINITHAKN, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  TIpecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, APEOMETP), UCTIOIb3Ys 3HAHUS
0 CBOMCTBaxX (PU3MYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPhl  (HAXOAuTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEJIHEBHOM
KU3HH JIJ1s1 obecriedueHust 0€30MacHOCTH TIpU oOpaleHuu ¢ mpubopamu u
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
9KOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBHIMOJHEHWN YY€OHBIX 3aJlaHUil HAYyYHO-TIOMYJSPHYIO
JIUTEPATYpy HU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaaeTh NpuUEMaMHU KOHCIIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO COIEPKAHUSA, B TOM
YyucIie myOoJIuyHO JenaTh KpaTKUE COOOIIECHUS O pe3yIbTaTaX MPOCKTOB UITU
y4eOHBIX WCCIEAOBAHHM, TP 3TOM TPaMOTHO HMCIOJb30BaTh M3yYEHHBIN



MOHSATUWHBIN amnmapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIICHHUE
MPE3CHTAIUEN;

IPY BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHHWH PpaCIpEACITh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUM C TMOCTABJICHHBIMU 3aJja4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHSA: Macca M pa3MepPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amop(HbIe Te€Na, HACBHIIIEHHBIM M HEHACBIIIEHHBIM Map, BIAXHOCTb
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSSI JHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, IEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUECKUI TOK, MATHUTHOE T10JIE;
pasznuyarh SBJICHHS (TEIUIOBOE paCIIMpPEHHE W CXKaTHe, TeIulonepenaya,
TEIJIOBOE PaBHOBECHE, CMAauMBaHUE, KaWJUIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCAllUs, IUJIaBJI€HHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaadya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
ANEKTPU3aLUs Tel, B3aUMOJEHCTBUE 3apsA0B, JEHUCTBUS 3IEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MPOBOJHHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKS)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE;

pacno3HaBaTh NPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SIBIICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHUWE W KanWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B mpupoae, usiydeHue ConHia, 3aMmep3aHUe BOJOEMOB,
MOpcKue OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs], CHETa, SJIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend Moar0CcoB, pOJib MATHUTHOTO MOJIS JJ1s )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHME, NPU 3TOM [EPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBA (NPU3HAKU) (U3NUYECKUX
SIBIICHUU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢uznyeckue BeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHas TEIIOEMKOCTh BEIECTBA, YACJIbHAs TEIUIOTa
IUTaBJICHUS, YJeNbHAas TemjaoTa MapooOpa3oBaHusi, yJelbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJe3HOro JACHCTBUS TEIIOBOM



MalllMHbI, OTHOCUTEJIbHAS BJIAXKHOCTh BO3]1yXa, AJIEKTPUUECKUI 3apsij, cuiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yZIeTIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTH AIEKTPUUECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3HUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, 0003HAUYCHUS U €UHUIIBI (PU3UUECKUX BEITUYMH,
HaXOJIUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEIMYMHAMH, CTPOUTH TpaWKHd W3yUYCHHBIX 3aBUCHMOCTEH
(bu3NYEeCKUX BEJIUYUH;

XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHILIUIN CYNEPHO3UIMUA MOJed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3akoH OMma JiJ1s yyacTKa LEMNu, 3aKOH
Jxoynsa—JleHua, 3aKkoH COXpaHEHHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATHUUECKOE BHIPAXKECHHE,
OOBSICHATh (PU3MYECKHUE MPOLECChl U CBOMCTBA TeJl, B TOM YHCIEC U B
KOHTEKCTE CHUTYyallMi MPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCIIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTUYECKUX
[IaroB ¢ Omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKUX SIBICHU,
bu3MYEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3aJadyd B 2—3 JCWUCTBUS, HCIOJB3YySd 3aKOHBI M
dbopMmyIibl, CBsA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaln3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JI1  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HEOoOXoauMbIe JUIsi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETMYUHBI C U3BECTHBIMU JJAHHBIMU,
pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIIU
(bU3MYECKUX METOJOB, HCIOJb3Ysl OIMHCAHWE WCCIEIOBAHUS, BBIICISATH
MPOBEPSIEMOE  MPEAINOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCJIEIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL OMNBITHl 1O HAOMIOJACHUIO (U3WYECKUX SIBICHUW WU
(bU3UYECKUX CBOMCTB TeJl (KamUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U
HarpeBaHusl MpU H3IYYEHHH OT I[BETa U3JIydaromle (MOorjaomaromei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHHUsS BOJBI OT TeMIEpaTyphbl KUAKOCTH U
miomaan €€ TMOBEPXHOCTH, DOJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allsl MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa 3JEKTPOJABUTATENsl MOCTOSHHOTO TOKa): (OpMYIMpPOBATH



IpOBEpsieMbIe MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYJIUPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHHSI TEMIIEPATYPhl, OTHOCUTEIBHOM BIIaKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ YUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpPYro C  UCIOJIb30BAaHUEM TMPSAMBIX HU3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUSA U yIEIBHOTO COMPOTUBIIEHHUS BEILIECTBA MPOBOJHUKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPSHKEHHWsT HAa IPOBOJIHHUKE,
WCCIICOBAHUE IIOCIEAOBATENBHOTO M MAPAJUIEIBHOTO  COEIVHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINOJHATh WU3MEPEHUs, CJlenysl MPEAOKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHIL U TPa(UKOB, 1€TaTh
BBIBO/IBI I10 PE3YyJIbTATAM UCCIIEN0BAHNS,

POBOJUTh KOCBEHHbIE W3MEpPEHUA (PU3NYECKUX BeIUUMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys NPEMJIOKEHHON UHCTPYKLUUH, U
BBIYHCIIATh 3HAUEHUE BEJIMYUHBI;

COOJII0/1aTh MPaBUIIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpaTOpPHBIM
00opy10BaHUEM;

XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUsA (B TOM YUCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUYECKOM BSHEPTUHU, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBAX (PUBMYECKUX SIBJICHUNH M HEOOXOIHUMBbIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (>KUIKOCTHBIN TEPMOMETD,
TEPMOC, TCUXPOMETP, TUIPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHUs,
ANIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUECKHX LIEemne c
NOCJIEOBATEIBHBIM U NAPAJIEbHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHUSI 3JIEMEHTOB AJIEKTPUUECKUX LICTICH;

OPUBOJUTH  MpUMepbl  (HAXOAUTh  MHPOPMALMIO O  IpHUMEpax)
MPaKTUYECKOTO HCTOIb30BaHUS (U3MUECKUX 3HAHUUW B TOBCEIHEBHOMN



XKU3HU 11 obecrieueHus: 0€30MacHOCTH MPU OOpaIlleHUH ¢ MPUOOpamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH Cpelie;

OCYILECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WNHTepHeTe, Ha OCHOBE HMEIOLIMXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMALINIO, KOTOpAs SIBIISIETCS
IPOTUBOPEYUBOUN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHNN YYE€OHBIX 3aJJaHUNl HAyYHO-TOMYJISIPHYIO
JAUTEpaTypy (PU3NUECKOTO COACPIKAHUS, CIIPAaBOYHbIE MATEPHUAIIBL, PECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMaMHM KOHCHEKTHUPOBAaHUS TEKCTA,
npeobpazoBanus HHGOPMAILIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0oOmias MHGOPMALKMI0O U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHus, B TOM YKCJIe MyOJINYHO NPEACTABIATh PE3YIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESATENBHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BATh
W3YUYEHHBIM TOHATUIHBIMA anmapar Kypca (HU3MKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALIAEH;

OpU BBINOJHEHUH YYEOHBIX IPOEKTOB U UCCIEIOBAaHUN (PU3NYECKUX
IPOLECCOB paclpeAesisaiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTh 32 BBINOJHEHUEM IUIaHa IEUCTBUM U
KOPPEKTUPOBATh €ro, AaJ€KBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
JEeATEIbHOCTD IPYIIIBI, BEICTPAUBaTh KOMMYHUKAaTHBHOE B3aUMOJECHCTBHUE,
IPOSIBIISSE TOTOBHOCTh pa3peliaTb KOH(PIUKTHI.

K koHiy oOyueHus B 9 kjiacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJI30BaTh MOHATHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMXKEHMs, Aedopmanus
(ynpyrasi, mjgacTHuYeckKasl), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IEpErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJIO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U yJIbTPa3BYK, 3JIEKTPOMArHUTHHIE BOJIHBI, ITIKaja
AJIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTb,
CHEKTpPbI MCIYCKaHUs U MOTJOLIEHUs, aib(da, OeTa- U ramMmma-u3JIydeHus,
W30TOIIBI, SIIEPHAS] DHEPTETHKA;

pasznuyarh SIBJICHHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOTHOE
NaJICHUE TeJI, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TEJ, peaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JABM)XEHHE, OTpPaKEHHE



3ByKa, NPSMOJIMHEMHOE pPacHpOCTPaHEHUE, OTPAKEHHWE U MPEJTOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIoKEHUE OEJIOTo CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE U3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYeCKHe SIBICHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHEeT COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBJICHUS B NPHUPOAE, OMOJOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIM
pasvoakTUBHBIM (POH, KOCMHUYECKHE Iy4yH, pPaJMOAaKTUBHOE W3IIy4ECHUE
OPUPOAHBIX MHUHEPATIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(du3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAs CKOPOCTh Teja Ipu
HEpPaBHOMEPHOM JIBMOKECHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWIa YIPYTrOCTH, CUJIa TSIKECTH, YCKOPEHHE
CBOOOJHOIrO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tela, HWMIIYJIbC CHJIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Telna,
MOJHSITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYKUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXAaHUYECKasi SHEPTUSL, IEPUOJ
U 4YacToTa KosieOaHuM, JYIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IOKa3aTeidb MPEIOMJICHUS Cpefbl), MpPU OMHUCAHUHU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYMH,
0003HAaYEHUsI U EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIME JAHHYIO (PU3WYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMU,
CTPOUTbH rpaPUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,
NPUHIMI CYNEPIO3ULMK CHJI, MPUHIUI OTHOCHUTENIbHOCTH ['anmunes,
3aKkOoHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsI0BOTO U MAaCCOBOI'0 YUCEIN
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alUCHIBaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;



OOBSICHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IIaroB C OMOPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHMII,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHMIA ),
UCIIOJIB3YS 3aKOHBI U ()OPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETUUHUHBI: HA
OCHOBE aHaJIM3a yCJIOBUS 3aJ]aul 3aliChIBaTh KPATKOE yCIOBHE, BBISBIATh
HEJOCTAIONINE WM U30bITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl PEIICHUs, MPOBOAUTH pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HAYCHHS (PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pEIINTh MPH MTOMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIIEIOBAaHUS, BBIICIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPABWJIBHOCTh IOpPSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOICHUH 1 OIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKHX SIBICHUN WK
¢uznyecKkux CBOWCTB Tel (M3ydeHHE BTOpOro 3akoHa HbproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJI€OaHUH, MPSAMOJIMHEMHOE PaCpOCTPAHCHUE CBETA,
pa3ioxeHue Oelloro CBeTa B CIEKTP, U3YUEHHE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO COOMpaTh YCTAaHOBKY M3 HM30BITOUHOro Habopa
000pyIOBaHUS, OMTUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POpMYyITUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpellHee 3HAYeHHEe U3MepsIeMOl BeNMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparomell JuH3bl), OOOCHOBBIBaTH BBIOOp crocoda HU3MepeHus
(M3MepUTEILHOTO TPUOOpPaA);

OPOBOANUTH MCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JIBIDKEHHWH ©0€3 HadadbHOW CKOPOCTH, Tepuoja
KOJIe0aHUN MaTeMaTH4YeCKOr0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCHMOCTU
yria OTpakeHUsl CBETa OT yrja MaJeHUs U yIiia MpeJoMJICHHUs OT yria
NajJicHus): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCHMOCTH



GbU3MYEeCKUX BEIWYWH B BUAC TAOJWIl M TPaPUKOB, JeJIaTh BBIBOIBI TIO
pe3yNbTaTaM HCCIICIOBAHUS;

MPOBOJUThL KOCBEHHBIC W3MEPCHHS (U3MUECKUX BEIHYUH (CpEIHSISA
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJIeHUsl, KECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckas paboTa W MOIIHOCTh, YaCTOTa W TEPHOJ
KOJICOaHMI MaTeMaTHYeCKOTO W TMPYKUHHOTO MASTHHKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAUOAKTUBHBIN  (OH): TUTAHMPOBATH
U3MEpEHUsl, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINIOJIHATH
U3MEpPEHUs, Cleaysl MPEJIOKEHHONW WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJTUYMHBI U aHAJTM3UPOBATH MOTYYCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
MIOTPEIIHOCTHA U3MEPEHNN;

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (OHU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIAOE TEIO, TOUYCYHBIA HCTOYHHUK
CBeTa, JIy4, TOHKAas JINH3a, TJIaHeTapHAasl MOJCIIb aTOMa, HyKJIOHHAS MO
aTOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAHUA (B TOM YHUCIE:
CIUAOMETp, MATYMKW TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckKorn, (Qoroanmnapar, ONTHYECKHUE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONMB3YysS 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBICHUW M  HEOOXoauMmble (pusmyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH W3YUCHHBIX TEXHHUYCCKUX
YCTPONCTB, U3MEPHUTEIIBHBIX TPUOOPOB 1 TEXHOJIOTHYECKUX MPOIECCOB MPU
pelieHnr  y4eOHO-TIPAKTUYECKUX  3a7ad, OINTHUYECKHE CXEMbl IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
NPUBOAUTH  TMpUMEpPhl  (HAXOAUTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUECKUX 3HAHWUN B TOBCEIHEBHOMN
KU3HH JJ1s1 obecrieueHusi 0€30MacHOCTH Mpu oOparieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPONUCTBAMU, COXPAHECHHS 3JI0POBBS M COOTIOICHHS] HOPM
AKOJIOTHYECKOTO TIOBEICHHSI B OKpYKaIoIIeH cpee;

OCYIICCTBJIATh TMOUCK WHGpOpMAMK (U3HMYECKOTO COJICPKaHUS B
HuTepHeTe, caMocTOsATENHHO (DOPMYIUPYS OUCKOBBIN 3aMpOC, HAXOAUTH
MyTH OMPEACIICHUS TOCTOBEPHOCTH TOJYYCHHONW MH(OpPMAIMU HA OCHOBE
UMEIOIINXCS 3HAHUUM U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCITIOJIB30BATh MPU BBIIIOJIHEHUU YYEOHBIX 3aJlaHUIl HAYYHO-ITONYJIIPHYIO
JauTepaTypy GU3MUECKOTO COACpKaHUs, CIIPAaBOUHbIE MAaTEPHUAIIbl, PECYpPCHI
cetu VHTepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHus HHGOPMALMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMUCHbMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpXKaHHUS,
yOJIMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATEIIbHOCTH, IpPU 3TOM TPaMOTHO  MCHOJIb30BaTh  HM3yYEHHBIN
HNOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIATh
BBICTYIUICHHE TMIpEe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHYECKOE IIJNTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B NO3HAHNH OKPY:KAIOLIEro Mupa
bubnunoreka LIOK
1.1 o - 1
VISHIEA  HAYKa O TpHPOAe https:/m.edsoo.ru/7f416194
bubnuoreka [{OK
1.2 du3nyecKre BeITUYUHbI 2 1
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/T TTIO3HAHUS 2 1 bubmorexa HOK
' i A https:/m.edsoo.ru/7f416194
Hroro no paszneny 5
Paznea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHH BellecTBA
bubnmorexa LIOK
2.1 C 1
TPOCHIE BElecTBa https:/m.edsoo.ru/7f416194
5 JIBr>KeHMe U B3aMMOJICHCTBHE YaCTHI] 1 1 bubnunorexa LIOK
' BelIeCTBa https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2.3 A 2
FPETATHBIC COCTONHI Bemmectsa https://m.edsoo.ru/7f416194
Hroro no pazneny 4
Pa3nen 3. /IBu:xeHue 1 B3aumMo/ieiicTBUE TeJl
buo6 OK
3.1 MexaHuueckoe OBMKEHHE 4 nbnmorexa [l

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

bubnunoreka LIOK

32 Huepuis, Macea, MI0THOCT > ! hitps://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
33 Cina. Biuzet it ke : hitps://m.edsoo.ru/7f416194
Hroro no pazneny 23
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 asnienue. llepenava naBneHust TBEpAbIMU 3 bubmmoreka [JOK
' TelaMH, )KUAKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Jlapitetine KIAKOCTA > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.3 A 6
TMocheprioe Aapierie https://m.edso0.ru/7f416194
44 JlelicTBuE KUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuoreka [IOK
' B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3pea S. PaGoTa 1 MOIIHOCTB. JHEPIrus
bubmnoreka IIOK
A P 1
> a60Ta i MOIIHOCT® 3 https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
32 Hpoctsie MexaHHsMEI > ! https://m.edsoo.ru/7f416194
bubnunorexa LIOK
>3 Mexanirieckas sHepris 4 ! https://m.edsoo.ru/7f416194
Hroro o pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uudposbIie
Ne /i P Konrpoubusie IIpakTuueckue (wiepp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble AiBJICHUSA
bu6mmoreka [IOK
1.1 i 7
(CTpocHHe H CBOHCTBA BELICCTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 4
CIJIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
71 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICVCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT i i 2 1
OCTOSIHHBIN 3JI€KTPUUYECKUIN TOK 0 6 hitps-//m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
2. M 1 1
3 ATHITTHbIE ABICHIA 6 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 4
DJICKTPOMATHHTHAS HHAYKIA https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbIe
Ne /i P Konrpoubusie IIpakTuueckue (wiepp )
MPOrpaMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcebl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIIMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumonetictBue te 20 1 2
HMOACHCTBHE TCT https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHe 10 2
KOHDL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pasznea 2. Mexannueckue K0J1e0aHUS H BOJTHEI
bu6mmoreka [IOK
2.1 M §) 7 2
CXAMITHCECKHE KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 2
CXAMITHCECKHIE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pasjnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

DNEeKTpOMarHUTHOE TOJIE U bubnnoreka [JOK
3.1 6 1
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3nea 4. CBeToBbBI€E ABJICHUSA



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

4.1 3aKOHBI PacIpOCTPaHEHHUS CBETA 6 2 hitps://m.cdsoo.ru/741a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYecKue TPUOOPHI 6 2 hitps://m.edsoo.rw/7f4 1ada6
bu6mmoreka [IOK
4.3 Paznoxxenue 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/741a4a6
Uroro no pazneny 15
Paszgen S. KBanToBbIe sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u norjionmeHne CBeTa aroMoOM 4 1 hitps://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
5.2 C 6 1
TPOCHHE aTOMHOTO ipa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. s 1
5.3 JIEPHBIE pEaKIINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [ToBTopuTe1bH0-0000IIaI0IM I MOYJIb
6.1 [ToBTOpeHue n 00001IIeHNE COACPIKAHUS 9 0 bu6mmoreka [JOK
' Kypca ¢pu3nku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 19



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 INIVIAHUPOBAHUE

7 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoxa Bcero Koutpoabhbie  TIpakruyeckue U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Uro u3yuaet ¢usuka. Hayunsie
| METO/Ibl U3YUYEHUSI IPUPOBIL. |
Onucanue GU3NUECKUX SBICHUN C 04.09.2023
IIOMOILBIO MOJIEIIEH
) dusnueckue BeIUUNHbI U UX |
U3MepeHue
JlaGopaTtopHas pabota Nel
3 "Onpenenenne NokazaHuu 1 1
U3MepUTENBHOTrO Mpudopa”
4 TO4YHOCTP M OTPENIHOCTH |
U3MEpEeHU
JlaGopatopHast pabota Ne2
5 "Onplc:aenzﬁne I1))'<13Mep013 MaJIbIX 1 1 bubmorexa HOK
" https://m.edsoo.ru/ff09f72a
TeN
6 Crpoenue Beniectsa. Mosekybl 1
7 BbpoyHoBcKkoe nBUXKEHHE. 1 bubmuoreka [IOK
Huddyszus https://m.edsoo.ru/ff09fe0a
8 ArperaTHble COCTOSIHHSI BEILIECTBA 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a013e
9 Oco0eHHOCTH arperaTHbIX |

cocTostHMH Boabl. O000IIIEHNE IO



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

paszzaeny «llepBoHayanbHbIE
CBEICHMSI O CTPOCHHH BEILECTBAY

Mexanuueckoe IBUKEHUE.

10 PaBHOMEpHOE U HEpABHOMEPHOE
JIBUOKCHUE
11 C E bu6nmmoreka [IOK
KOPOCTE. BAMIHILLL CKOpOCTH https://m.edsoo.ru/ff0a0378
12 P bubnuoreka [{OK
BCHET [yTH 1 BPEMCHH ABHCEIHA https://m.edsoo.ru/ff0a05c6
13 P bubnunorexka LIOK
CHICHHE 3a/at. https://m.edsoo.ru/ff0a079¢
HNuepuns. Macca — mepa
14 uHepTHOCTH Ted. JlaboparopHas bubmmoreka [JOK
pabota Ne3 «/3mepeHne Macchbl https://m.edsoo.ru/ff0a0ae4
Tena»
JlabopaTtopHnast pabota Ned
15 " patop 6p Svd TBEDIONO bubmnoreka IJOK
((FISMEpEITHE OOBEM pA https://m.edsoo.ru/ff0a0c10
Tema»
[InotHOCTH BemiecTBa. Pacuer
16 6 . bubmuoreka [{OK
MACERT 1 OBBEMA TEa Mo ero https://m.edsoo.ru/ff0a0fee
MJIOTHOCTH
JlaGoparopHas paboTa
17 Ne5«Omnpenenenne mnotHocTn
TBEPAOTO TEJIA»
13 Pemenue 3agay o teme but6mmoreka [IOK

"[TinmoTHOCTH BemecTna"

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Cuna xak XxapakTepuCTHKa

19 B3auMoaercTBuA Teil. Cuita
ynpyroctu. 3akoH ['yka
20 JlaboparopHuas pabota Ne6
«HMccnenoBanue CUIbI YIIPYTOCTH»
o1 [[AABnenue Tsrorenus. Cuina
TSKECTH
CBsi3b MEXKIY CHIIOHN TSIKECTH U
. Y bubnuorexa [IOK
22 Maccoi tena. Bec Tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3ajad4 mo teme "Cuiia TsSHKeCcTH
Cuna TspKecTH Ha Ipyrux
3 miaHerax. dusndeckue bubnunorexka LIOK
XapaKTEpPUCTUKHU TuiaHeT Bec Tena. https://m.edsoo.ru/ff0al1502
HerecomocTts
bubmnoreka IIOK
24 M3mepenue cui. aMoMe
MEpCHHE CHI. JluHaMomeTp https://m.edsoo.ru/ff0al8cc
JlabopaTtopHnast pabota Ne7
25 «I'pa, OBaHME NMPYKUHBI U bubnmorexa OK
pazyup by https://m.edsoo.ru/ff0al778
U3MEPEHHE CHIT JUHAMOMETPOM))
CrnoxxeHune JByX CHUIIL,
26 HaI aBJ'IeHIl-III)IZI(XHO OJTHOM IIPSIMOM bubmmorexa [OK
P o 8 P ) https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIASA CHIT
7 Pemienne 3agad 1mo Teme
"PaBHonelicTBytOMmAast cui”
7% Cuia TpeHusi u e€ Buapl. TpeHue B bubnuoteka [JOK
HNPHUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabota Ne8 bubnmoreka [JOK

«I/IayquI/Ie 3aBHUCHMOCTH CUJIbI

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

TPEHUSI CKOJBXKEHUS OT IIIOMIAAN
COTIPUKOCHOBEHUS TeE,
MPYKUMAIOIIEH CUIIBI, POJIa
MTOBEPXHOCTH»

Pemenue 3agau Ha onpeneneHue

30 PaBHOJICMCTBYIOIIECH CUIIbI
Pemienne 3amaq mo temam: «Bec

31 Tenay, «['papudeckoe bubnuoreka [IOK
n300paxkeHue cn, «CHiby, https://m.edsoo.ru/ff0alde0
«PaBHOEUCTBYIOIIAS CUID»
KonTponbnas paborta Nel mo

1 TemMaM: «MeXxaHu4ecKoe
JIBWKEHUE», «Macca, TIIOTHOCTBY,
«Cuibn»

3 Jasnenne. CriocoObl yMEHbIIICHUS bubnuoreka [{OK
U yBEJIMYEHUS JaBIICHUSA https://m.edsoo.ru/ff0a20a6

bubmnoreka IIOK
34 Pemenme saxa- https://m.edsoo.ru/ff0a2376
bu6nmorexa LIOK

35 Jlasnenne raza. 3acon Iackans https://m.edsoo.ru/ff0a25b0
JlaBjieHME B )KUJIKOCTH U Tas3e,

36 BBI3BAHHOE JE€HCTBUEM CUIIBI buGnnorexa [IOK
TSOKECTH https://m.edsoo.ru/ff0a2718
Pemenue 3agad mo reme

37 «JlaBIeHue B )XKMIKOCTH U rase. bubmmorexa TIOK
Saxon TTackais https://m.edsoo.ru/ff0a2826

38 CooOmaromnuecs CoCyIbl Bubmmorexa [IOK

https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

I'mppasinueckuii npecc.

39 M I . bubnunoreka LIOK
anomeTp H; OPIIHEBOH https://m.edsoo.ru/ff0a3136
YKUJKOCTHBIN Hacoc
40 Pewenue 3anau
A1 AtMmocdepa 3emnu. Bec Bo3ayxa. bubnmoreka [JOK
AtmocdepHoe naBieHNE https://m.edsoo.ru/ff0a2b5Sa
4 N3mepenune arMmocepHOTro bubmmoreka [JOK
nasnenus. OneiT Toppuuenm https://m.edsoo.ru/ff0a2b5a
43 Pemrenne 3ama4 mmo reme " bu6nmorexa LIOK
ATtmochepHoe naBieHue" https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBh aTMOC(HEPHOTO
44 BLICOTL?HI; OBHEM bubmmorexa [TOK
HABIICHIL OT AP https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepous. AtmocgepHoe bubnmnorexka HOK
45
JIaBJICHHE Ha Pa3IUYHbBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amau nmo teme "
ATtMocdepHoe naBieHue"
elCcTBHE KUJKOCTHU U ra3a Ha
47 A g UX Tell bubmuoreka [{OK
HOTPYXEHIOE B | o https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopatopHast pabota Ne9
43 «3y4eHne BBITAIIKUBAIOLLEH CUJIBI, bu6muoreka [IOK
JICUCTBYIOLLEH HAa IOTPYKEHHOE B https://m.edsoo.ru/ff0a33fc
KUJKOCTb TEI0»
bubmuoreka [IOK
49 [LnaBanue ten a

https://m.edsoo.ru/ff0a3a96



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3a96

JlaboparopHas paboTa 1o Teme

. bubnuorexa [{OK
30 Nel0 «Biscuenne yerobnit https://m.edsofru/fan?ﬁS14
IJIABAHUS TeJla B )KHIKOCTH
Penienue 3a1au 1o Temam:
51 «IInaBanue cynosB.
BosayxomnaBanue», «/laBienue
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
O06o001IeHre MaTepraia Imo TeMaM:
50 «IlitaBanue cynos. bubnuoreka [IOK
BosznyxomiaBanuey, «/laBnenne https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»
KonTponbnas padorta Ne2 o teme
53 «/laBiieHne TBEPBIX TET,
JKUJIKOCTEN U Ta30B)
bubnmorexa LIOK
>4 Mexanueckas padora https://m.edsoo.ru/ff0a3f82
bu6nmorexa LIOK
55 MormHocTE. EHHHIE MOTHOCTH https://m.edsoo.ru/ff0a3f82
56 Pemenne 3amau
IIpocTteie MexaHu3Mbl. Poiyar.
57 Pbruaru B TexHUKE, OBITY U
pUPOJIE.
JlaGopaTtopnast pabota Ne 11
58 «BbIsicHEHHE yCTIOBHS paBHOBECUS Bubmmorexa [IOK
https://m.edsoo.ru/ff0a478e
pbIyara»
59 Pemenne 3a1a4 1mo Teme «Y CIIOBUSA bubnunorexa LIOK

paBHOBECHSI pplUara

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

60

61

Koaddunment noneznoro
NENCTBUS MEXaHU3Ma.
JlaGopaTopnas pabora Nel2
«3mepenue KII/] HakinoHHOM
IJIOCKOCTH

Pemrenne 3agau mo treme "Pabora,
MomHocTh, KITJT"

bubnunoreka LIOK
https://m.edsoo.ru/ff0adc48

62

63

64

MexaHnyeckas SHeprus.
Kunerndeckas n noreHuuanbHas
DHEPTHUs

3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPruu

O06o001enre MaTepuaa 1mo TeMe:
«PaboTa 1 MOIIHOCTh. DHEPTUSD)

bubnuoreka [{OK
https://m.edsoo.ru/ff0a4252

bubnuoreka [{OK
https://m.edsoo.ru/ff0a4360

65

66

67

KonTtponbHnas padora Ne3 no teme
«PaboTa 1 MOIIHOCTb. DHEPIUS»

PezepBHblit ypok. Pabora c
TEKCTaMU 110 TeMe "MeXxaHuuecKkoe
nBrxeHue"

PesepHblit ypok. Pabora ¢

TeKkcTaMH 110 TeMe "'JlaBieHue
TBEPJBIX TEN, )KUIKOCTEN U Tra3oB"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0adee6

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

68

PesepsHslit ypok. Pabota ¢
TexkcTamu 1o Teme "Padora.
MoiHOoCTb. DHEprus"

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kounrpoubusie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
bubnuoreka [{OK
OcCHOBHBIE TIOJIOKECHUS
1 N 1 https://m.edsoo.ru/ff0a5256
MOJICKYJIIPHO-KHUHETUUECKOU
YIp bubmuoreka [{OK
TEOPUH
p https://m.edsoo.ru/ff0a540e
Macca u pazMepsl MOJIEKYII 1
3 ArperaTHbl€ COCTOSIHUSI BELIECTBA 1
OOBsicHEHHE CBOKCTB TBEPJIOTO,
KHUJIKOTO U Ta3000pa3HOTo
4 COCTOSIHUM BellecTBa Ha OCHOBE 1 bubnuorexa [IOK
. https://m.edsoo.ru/ff0a65c0
TOJIOKEHUN MOJICKYJISIPHO-
KMHETUYECKON TEOPUHU
5 Kpucrannuueckue u amopgHbie |
Tena
6 CmauuBaHMe M KallWJUBSIPHOCTb. 1
[ToBepxHOCTHOE HATSIKEHUE
Temneparypa. CBs3b TeMIiepaTypbl
7 CO CKOPOCTBIO TEMJIOBOTO JBHKECHUS 1
YaCTHI]
8 Buytpennss sneprus. CriocoOsl | bubmuoreka [IOK
W3MEHEHUSI BHYTPEHHEN DHEPTUU https://m.edsoo.ru/ff0a5c60
bubnunorexa LIOK
9 Buns! Teruonepenaun 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

HpaKTI/I‘-IeCKOC HCIIOJIb30BaHUC
TEIUIOBBIX CBOMCTB B€IICCTB U

10
MaTepHasoB B IEJSIX
SHEProcOEPEIKCHUS
1 KomnuecTtBo TemIoTel. Y nenbHas bubnunorexa LIOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
JlabopaTopnas padora Nel
12 "3 peHI/IZ C poﬁCTBa bubmmorexa [IOK
YACHHE YEIp https://m.edsoo.ru/ff0acbb0
KaJIOpuMeTpa
YpaBHEHHE TEIJIOBOTO OajlaHca.
13 TemmooOMeH U TEIII0OBOE bubmorexa LIOK
https://m.edsoo.ru/ff0a7088
paBHOBeCHE
Pacuet konm4ecTBa TEILIOTEHI,
14 HE0OXOIUMOTO JIJIsl HATPEBAHUS
TeJa ¥ BBIIEISEMOr0 UM MpU
OXJIKJICHUH
Jlaboparopnast pabota No2
15 "HN3yueHue mporecca TenaoooMeHa bubnmnorexka HOK
IIPY CMEIIMBAaHUU XOJOAHON U https://m.edsoo.ru/ff0a6a98
ropsiueit Boabl"
JlabopaTtopHas pa6ota Ne3
16 "N3mepeHne yaeiIprHOH bubmorexa LIOK
p Y " https://m.edsoo.ru/ff0a72fe
TETUIOEMKOCTHU BEIIECTBA
17 DHeprus TOIMBa. Y IenbHas bubnmoreka [JOK
TEIUIOTA CTOPAHUS https://m.edsoo.ru/ff0a7b5a
13 IInaBnenue u oTBEpIEBaAHUE bubmuoreka [IOK

KpUCTaIn4eckux tei. ['padux

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2

IJIaBJICHUA U OTBCPACBAHUA
KpUCTAIJIMYCCKUX TECII.

19

20

21

[TapooOpa3zoBaHue 1 KOHJCHCAIIHSL.
Hcnapenue

Kuneunune. Y aensHas Temiora
nmapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTh TEMIIEpaTyphI
KHIICHHUS OT aTMOC(EPHOTO
JIaBJICHUS

Pemenue 3agau

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a740c

bubnuoreka [{OK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota Ne4 "U3zmepenue
OTHOCUTEJIbHOM BIa)KHOCTH
BO31yxa"

bubnunorexka LIOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3agau Ha onpeneneHue
BJIAJKHOCTH BO3/1yXa

[TpuHIUIBI paOOTHI TETIIIOBBIX
nsurateneif. [TapoBas TypOuHa.
JlBurarenb BHYTPEHHETO CrOpPaHUs

KII/I TeryoBoro nBuraTess.
TemioBbIe ABUTATENN U 3aIIUTA
OKpY>Karolle cpebl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MTPEBPALICHUS
SHEPI'UH B TEIJIOBBIX Mpolieccax

27

[ToaroroBka K KOHTPOILHOM paboTe
o Teme "TeroBsie SIBICHUSI.
H3MeHeHue arperaTHbIX COCTOSIHUI
BelrecTna"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

KontponsHas padora Nel mo reme

28 "Tennossle ABneHus. MI3MeHeHue bubmmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BEIIeCTBa
29 Dnekrpuzanus Ten. [[Ba pona
ANEKTPUYECKUX 3apsI0B
30 Onektpockori. [IpoBogHuKY 1
HEMPOBOJIHUKH AJIEKTPUUECTBA
31 B3aumoneiicTBre 3apsyKeHHBIX TEII. bubnunoreka LIOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJIe.
0 HanpsikeHHOCTD 371€KTpUUYECKOro bu6mmoteka [JOK
noss. [IpuHImMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX TOJIEH
Hocurenu snexTpruueckux 3apsiioB.
33 DOnemeHTapHbli 3apsaj. CTpoeHue
aToMa
34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubmuoreka [OK
COXpaHEHUs DIIEKTPUYECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEHEHNE bubmuorexa [JOK
CBOMCTB JJIEKTPUYECKHUX 3aps0B https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKUN TOK, YCIIOBUS €r0
36 cyuiectBoBanus. cTrouHuku bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIefcTBUA SIEKTPUYECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
18 DNEeKTPUYECKUI TOK B METaJIIaxX, bubnmoreka [JOK

KHUAKOCTAX U ra3ax

https://m.edsoo.ru/ff0a9838



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

DneKkTpruyecKkas 1enb 1 e€

39
COCTaBHbIE YaCTH
bubnunoreka LIOK
40 Cuna Toka.
et https://m.edsoo.ru/ff0a8bd6
Jlaboparopnas pabota Ne5 "COopka
A1 AIEKTPUYECKOM 1IENU U U3MEpPEHUE bubnmoreka [JOK
CHJIBI TOKA B €€ Pa3IMYHbIX https://m.edsoo.ru/ff0aa04e
ydacTkax"
DNEKTPUUECKOE HATIPSKEHHE.
4 BoawsT™merp. JIaboparopnas padota bubnnorexa [JOK
No6 "U3mepenue u peryaupoBaHue https://m.edsoo.ru/ff0a9%e14
HanpspkeHus"
CornpoTuBiieHIE TPOBOJHUKA.
43 v GJF'I)I)HOG con OTI/II)BJ'IGHI/IG bubmmorexa LIOK
g p https://m.edsoo.ru/ff0aa738
BEIIIECTBA
Jlaboparopnas pabota Ne7
m "N3mepenue conpoTUBIICHUS bubmuoreka [OK
IIPOBOJIHUKA. M3ydyeHne npuHImna https://m.edsoo.ru/ff0aa738
nencTBus peocrara"
3aBUCHUMOCTD CUJIbI TOKA OT
45 HanpsbkeHus. 3akoH OMma A Bubmmorexa [IOK
p ' A https://m.edsoo.ru/ff0aa44a
ydacTka Ienu
bu6mmoreka [IOK
46 P
CIICHHE a1t https://m.edsoo.ru/ff0aadle
47 [TocnenoBarenbHOE U MapaIEIbHOE

COCAUHCHU ITPOBOAHUKOB



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aad1e

Jlaboparopnas pabota Ne§

bubnunoreka LIOK

48 "U3ydenue mapaineabHOro
i P " https://m.edsoo.ru/ff0aaa58
COCMHEHUS TPOBOJHUKOB
Pemenue 3aga4 Ha npuMeHEeHUE
49 3akoHa Oma 11 pa3IungHOTO buGnuorexa [IOK
P https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS IPOBOJHUKOB
50 Pewenue 3amau
PaGora u MoImHOCTH
51 3JICKTPUYECKOr0 TOKa. 3aKOH bubmorexa HOK
P ' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
Jlaboparopuas pabota Ne9
52 "U3mepenue paboThl 1 MOITHOCTH buGnuorexa [IOK
P P " https://m.edsoo.ru/ff0ab3e0
3JIEKTPUYECKOIO TOKa
DNeKTPUYECKHE LIETH U
53 MOTPEOUTENH IIEKTPUUECKOI bubmuoteka [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka K KOHTPOJIBHOM padboTe
10 TeMe "DIIEKTPUUYECKHE 3aps/Ibl.
bu6nmorexa LIOK
54 3apspKeHHBIC Tela | UX
o . https://m.edsoo.ru/ff0abd2¢
B3auMoiecTBUs. [locTOSTHHBIH
ANEKTpUYEeCKUil TOK"
KonrtponsHas padora Ne2 o reme
"DIeKTpUUECKUE 3aPSIIbL.
P p bubnunoreka LIOK
55 3apspKeHHBIC Tela U UX

B3auMoAeucTBUA. I10CTOSHHBIN
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

56

ITocTostHHBIE MATHUTBI, HX
B3aHMOJIECICTBUE

57

58

59

VYpok-uccnenosanue "M3yuenue
HOJIEW TTOCTOSHHBIX MAarHUTOB"

MaruutHoe nojie. MarHuTHOE I10JIE
3eMJIH U €ro 3HadeHue I KA3HU
Ha 3emiie

OnbIT OpcTena. MarautHoe mose
AIEKTPUIECKOTO TOKa MarHuTHOE
T0JIe KaTYIIKH C TOKOM

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

bu6nmoreka [IOK
https://m.edsoo.ru/ff0acOba

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHue >EeKTPOMarHuToB B
texHuke. JJaboparopras pabora
Nel0 "U3yuenue aBieHus
3JEKTPOMArHUTHOM MHAYKIUU"

bubnunorexka LIOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb TOCTOSTHHOTO
ToKa. Mcrons30Banme
3JI€KTpOIIBHFaTeJI€I>I~B TCXHHUYCCKHNX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

bubmnoreka IIOK
https://m.edsoo.ru/ff0ac86¢

62

63

64

OmnbrTel @apases. 3akoH
3HeKTpOMaFHHTHOﬁ UHAYKIONUU.

OnekrporeHeparop. CriocoOb!
MOJTYYCHHUS DIICKTPHUECKON
SHEPruu. DIIEKTPOCTAHIIUU HA
BO300HOBIISIEMBIX HCTOYHUKAX
SHEPIUU

[ToaroroBka Kk KOHTPOIBHOU paboTe
110 TeMe "DIIEKTPUUECKUE U
Mar"HuTHbLIE SIBJICHUS"



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

KontponsHas padora Ne3 mo reme

65 "DIEeKTPUUECKAE U MAarHUTHBIE 1 buGnuorexa [IOK
P " https://m.edsoo.ru/ff0acb14
SIBJICHUS
PesepBusblil ypok. Pabdora ¢
66 TCKCEaMI/I ngrf)reMe "TemnmoBele 1 buGnuorexa [IOK
" https://m.edsoo.ru/ff0accSe
SIBJICHUS
PesepBHylit ypok. Pabora ¢
67 TekcTamu 110 Teme "lI1ocTosIHHBIN 1 Bubmiorexa OK
. " https://m.edsoo.ru/ffO0acdc6
AIEKTPUUYECKUN TOK
PesepBHylit ypok. Pabora ¢
68 TEKCTaMU 110 TeMe "MarauTHele 1
sBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 63 12

I[TPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
o
JI:;-H Tewa ypoxa Bcero Konrpoabneie  Ipakruieckue fl[:;t?eﬂnﬂ :)Ig[?ai(())l;:fenbﬂble
padoThI padoThI pecypen

| MexaHuueckoe IBUKEHHE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEILHOCTD | bu6mmoreka [IOK
MEXaHHUYECKOI0 JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMOJIMHENHOE | bubnuoreka [IOK
JBW)KCHUEC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMONMHENHOE

4 nBxeHue. CpellHssi © MTHOBEHHAs 1
CKOPOCTh

5 IIpssMONMHENHOE PaBHOYCKOPEHHOE | bubnnorexka [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSMOJIUHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHS. 1
I'paduk ckopoctu
JlaGoparopHas paboTa

7 "I/ICCerHOEaHI/IeppaBHOYCKOpeHHOFO 1 1 bubmorexa HOK

. https://m.edsoo.ru/ff0adb18

JIBUKEHMS 0e3 HayallbHOM ckopocTh"
PaBHOMEpHOE 1BUKEHUE TIO

g okpyxHocTu. [Iepuon u yactora | bubnuoreka [IOK
oOpamienus. JIuneiHas u yriaosas https://m.edsoo.ru/ff0ae176
CKOPOCTH

9 LleHTpOCTpEMUTEIIBHOE YCKOPEHUE 1



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

IIepseiii 3akoH Hprorona. Bexrop

bubmuorexa [JOK

10 CHUJIBI https://m.edsoo.ru/ff0ae612
1 Bropoii 3akon HeroTona. bub6nuoreka [IOK
PaBHOelicTBYIOIIAA crita https://m.edsoo.ru/ff0ae72a
12 Tpertwnii 3akon HproToHa. bubnmoreka [JOK
Cynepno3uuus Cui https://m.edsoo.ru/ff0ac982
13 Pemenue 3aga4u Ha npUMEHEHUE bubnuorexa [JOK
3akOHOB HproToHa https://m.edsoo.ru/ff0aeb6e
14 CBoboanoe majnenue tea. OnbIThl
Tlanunes
L5 JlaboparopHas pabota «3mepenue bubnuorexa [JOK
YCKOpEeHUsi CBOOOHOTO MaICHUSD https://m.edsoo.ru/ff0ace28
Cuta TSKeCTH Y 3aKOH BCEMUPHOTO
16 TATOTEHUS. Y CKOPEHHE CBOOOHOTO bubmorexa HOK
https://m.edsoo.ru/ff0af044
najeHus
Pemenne 3amau mo teme "Cuna
17 TSOKECTU Y 3aKOH BCEMUPHOTO bubmmorexa [TOK
" https://m.edsoo.ru/ff0af5f8
TATOTCHUS
VYpok-koHpeperuus "/IBmxenue ten
18 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cuctema). 'anaktuku"
19 IIepBas kocMHuueckast CKOpOCTb. bubnnorexka [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
bu6mmorexa [IOK
20 Cha ynpyrocri. 3akon T'yka https://m.edsoo.ru/ff0aeca2
)1 Pemenue 3agad mo teme «Criia

YIOPYTOCTH



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0aeca2

JlaboparopHas pabota

bubmuoreka [JOK

22 "Ol'Ipe,I[eJ'IfHI/Ie AHECTROCTH https://m.edsoo.ru/ff0af8be

PYKUHBI
bubmuorexa [JOK

23 Chura penus https://m.edsoo.ru/ff0af738

24 Pemenue 3agau mo teme «Cuna bubmuoreka [JOK
TpEHUS» https://m.edsoo.ru/ff0afa26
Pemenue 3amau no teMe "3aKOHEI

25 Hprorona. Cuna ynpyroctu. Cuna bubmmorexa [TOK

" https://m.edsoo.ru/ff0afb8e
TpEeHUs
PaBHOBecue MaTepuanbHOW TOUKH.

26 AOCoNIOTHO TBEPIOE TEIIO. bubnnoreka [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OCBIO BPAILICHUS

27 MowmeHT cunsl. LleHTp TsKeCTH

)% Pemenne 3aga4 mo reme "MoOMEHT bu6mmoreka [JOK
cuibl. Lentp Tsoxect" https://m.edsoo.ru/ff0b02b4
Nmnynsce Tena. IMITynsc CUIIBL.

29 3aKOH COXpaHEHUs1 UMITYJIbCa. bubnnorexa [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMOJICHCTBHE

30 Pemenue 3agau no reme "3akoH bubmuorexa [JOK
COXpaHEHHUs UMIyibca' https://m.edsoo.ru/ff0b096¢

31 VYpok-uccnenopanue "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

32 Mexanundeckas paboTa U MOITHOCTh bubmorexa LOK

https://m.edsoo.ru/ff0b0a84



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84

Pabota cHIIBI TSHKECTH, CUIIBI

bubmuorexa [JOK

33 YIIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota
34 «Omnpenenenue pabOTHI CUIBI TPECHUS
MIpU PaBHOMEPHOM JBUKEHUU Teja
10 TOPU30HTAIBHOU MTOBEPXHOCTH»
35 CBs13b SHEpruu U paboTHI.
[ToreHunanbHas sHEprus
36 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KMHETUYECKON YHEPT U https://m.edsoo.ru/ffObOc32
37 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKe
38 Pemenue 3agau no reme «3akoHa bubmuorexa [JOK
COXpaHEHUs YHEPIUU B MEXAHUKE) https://m.edsoo.ru/ffOb12fe
[ToaroroBka Kk KOHTPOJIBHOU paboTe
39 no ?eMe "MexaHI/Iq:cxoe ,Z[BI/Il:))I(eHI/Ie. bubmorexa HOK
. https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten"
KonTponbHas pabora no teme
40 "MexaHn4yecKoe IBUKEHHE. bubmmorexa LHOK
. https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue ten"
41 KonebarenpHOE NBHKEHHUE B €TO bubmuorexa [JOK
XapaKTepUCTUKU https://m.edsoo.ru/ffOb1858
bubmuorexa [JOK
42 Fapmormecie konebarma https://m.edsoo.ru/ff0b197a
3aryxaromiue KoieoaHusl. BuGmorexa LIOK
43 BriHyX1eHHBIE KOIEOaHUSI.

Pe3onanc

https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b20f0

44

MareMaTH4ecKuil U NPy >KUHHBINA
MasiTHUKA

45

VYpok-uccnenoanue «3aBUCUMOCTh
nepuojia KojaeOaHuii OT KECTKOCTH
NPYKUHBI U MAacChI Tpy3a.
Omnpenenenne 4acToThl U IIEPUOIA
OPYKUHHOTO MasiTHUKA. »

bubmuorexa [JOK
https://m.edsoo.ru/ff0b197a

46

47

48

[IpeBpamienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUAX
JlaGopaTtopHnas padora «IIpoBepka
HE3aBHCHMOCTH MepHO/a KoJIeOaHmi
rpy3a, MOABEUIEHHOTO K HUTHU, OT
MAaccChl Tpy3an.

Pacnpenenenue xonebanuii B cpene.
Bonnsl. /Inuna Bonabl. CKOPOCTH
pacnpocTpaHEHuUs BOJIH.

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenus "MexaHnnueckue
BOJIHBI B TBEPIIOM TEIIE.
CeilicMuueckre BOIHEBI"

50

51

52

3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYyKa
Ypok-uccnenoranue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOThI"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b21fe

Pewenne 3ana4 Ha Temy

" bubnmoreka [JOK

>3 Bl(\)/J[z:::InquKHe Kosebamm 1 https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJILHOU paboTe

54 1o Teme "3aKOHbI COXpaHEHHUSI. ngj;;f;;gﬁ/fmbzs 0
Mexannueckue KoneOaHusi U BOJHBI"
KouTponbhas pabota no Teme

55 "3aKOHBI COXPaHEHUS.
Mexannyeckue Kosie0aHusi U BOJTHBI"
Ucrounuku cBeta. [IpsiMonuHeitHoe

56 pacnpocTpaHeHue CBeTa. 3aTMEHUs bubmmorexa [TOK
Commma 1 Ty https://m.edsoo.ru/ff0b3658
3aKOH OTpa)K€HUs CBETa. 3epKaia.

57 Pemenue 3agau Ha npuMeHeHUE bubmmorera [TOK
3aKoHa OTpaKeHNs CBeTa https://m.edsoo.ru/ff0b38c4

53 [Ipenomnenue cBeta. 3akoH bubnnorexka [JOK
[PEIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE

59 cBeTa. Mcmonap30BaHue MOJTHOTO bubmuorexa [JOK
BHYTPEHHETO OTPaXKEHUS B https://m.edsoo.ru/ffOb3cSc
ONTHYECKUX CBETOBOJIAX
JlaGoparopHas paboTa
"UccneqoBanue 3aBUCUMOCTH yTIJia

60 MPEIOMJIEHUS] CBETOBOTI'O JIy4a OT
yIJla NaJeHusl Ha TPaHuLEe "BO3yX-
crekno""

61 JIun3el. OnTHyeckas cuia JIMH3bI bubmmorexa LIOK

https://m.edsoo.ru/ffOb3f2c



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c

bubmuorexa [JOK

62 [TocTpoenue n3o0pakxeHUi B JTMH3AX hitps:/m.cdsoo.ru/ff0bdd4a
JlaGopaTtopHas pabora "M3ydueHue

63 CBOICTB M300pakeHUs B bubnmoreka [JOK
cobuparomeii muH3e. M3mepenue https://m.edsoo.ru/ff0b4206
ONTUYECKOMN CUIIBI JIMH3bI"

Pewenne 3anad Ha Temy
64 "ITocTpoenue n3o0paxeHUi B bubmorexa LHOK
" https://m.edsoo.ru/ffOcOa7e
JMH3aX

65 I'na3 xak onTuyeckas cucrema. bubmuorexa [JOK
3penue https://m.edsoo.ru/ff0b4684

66 Ypok-uccnenoBanue "JleQexTs
3penus. Kak coxpanurts 3peHue"

PaznoxxeHue 6emoro cBeTa B CIEKTP.

67 Oneitel HetoToHa. Cnioxkenue bubnnorexka [JOK
CIIEKTPAJIbHBIX LBETOB. [lucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa
VYpok-uccnenosanue "BoaHoBbIe

68 CBOICTBa CcBETa: AUCIEpPCHS,
uHTepdepeHiys u auppaxuus”

69 DIIeKTPOMarHuTHOE TOJIE. bubnmnoreka [JOK
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe

70 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

71 Jlnana3oHbI 2JIEKTPOMAarHUTHBIX bubnnorexka [JOK
BOJIH https://m.edsoo.ru/ffOb2fe6
YPOVK-KOH(i)epeHHI/ISI "N3yuenue Bu6morexa LLOK

72 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C

MTOMOIIIbI0 MOOMITEHOTO TennedoHa"

https://m.edsoo.ru/ff0b2c6¢



https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

Pemenue 3agau Ha onpeneneHue

73 YaCTOTEI U JUIMHBI
3JICKTPOMArHUTHOW BOJTHBI
DIIeKTpOMAarHuTHas IPUPOa CBETA.
74 Cko OI:JTL cBeTa Bomli)ofs)me buGnnorexa LIOK
P ' https://m.edsoo.ru/ff0b31d0
CBOICTBA CBETAa
[ToaroToBka K KOHTPOJIBHOM paboTe
75 1o TeMe "CBETOBBIE IBIIEHUS.
DNIEeKTPOMarHUTHHIE BOJHBI"
KoHTpoinbHas pabota 1o Teme
76 "CBETOBEBIE SIBICHUA Bubmorexa ITOK
’ ., https://m.edsoo.ru/ffO0cOe2a
DIIeKTPOMAarHUTHBIC BOJTHBI
77 OmnbiTel Pesepdopaa v mianerapHas bubnuorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
73 IToctrynater bopa. Moaens atoma
bopa
Hcnyckanue U MOriomnieHue cBeTa
79 atomoM. KBanTel. JInHeluaTeie Bubmorexa ITOK
) ) https://m.edsoo.ru/ffOc144c
CIIEKTPHI
JIaGoparopHas padora "HaOmronenue
80 CHJ'IOIFI)_IHOFIZ) u J'IiHefI‘laTLIX CIIEKTPOB bubmorexa LOK
| P https://m.edsoo.ru/ff0c1550
UCITyCKaHUS
81 PannoakTUBHOCTE U €€ BUIIBI bubmorexa LOK
g 8 https://m.edsoo.ru/ff0c1672
20 Crpoenue aToMHOTrO sijpa. bubnuotexa [JOK
Hyxknonnas monens https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE TPEBpAILICHMUS. bubnmoreka [JOK

H3otonsl

https://m.edsoo.ru/ffOclal4



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14

Pemenue 3aau 1o TemMe:

bubmuorexa [JOK

84
"PaanoakTuBHBIE TpEBpaIcHUs " https://m.edsoo.ru/ffOc1b4a
85 [Tepuoxa nmonypacmnana
VYpok-uccrnenoBanue
86 "PaanoakTUBHBIE U3JIYYEHUS B bubmmorexa [IOK
yACHvL B https://m.edsoo.ru/ff0c2126
IPUPOJE, MEAUIIMHE, TEXHUKE
Snepuble peakuuu. 3aKOHBI
87 CcOX paHeHIiI 3apsAO0BOrO U bubmmorexa LHOK
P P https://m.edsoo.ru/ffOc1c58
MacCOBOI'O YHUCEIl
28 DHeprus CBSI3u aTOMHBIX SITIEP. bubnnoreka [JOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ffOc1d7a
29 Pemenue 3agau no teme "SaepHeie
peakun"
Peakuuu cunTe3a u neneHus saep. bu6mmoreka [IOK
90 n
HcTtounuku sHeprun ConHIa U 3BE37 https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepennus "AnepHas
91 sHepreTuka. JlercTBus
pPaIuoOaKTUBHBIX HU3Ty4YEeHUN Ha
JKUBbIE OpraHU3MbI"
[ToaroToBka K KOHTPOJIBHOM paboTe
0 1o TeMe "DIeKTPOMarHuTHOE TOJIE. bubnuorexa [IOK
DIIeKTPOMarHUTHBHIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBbie siBneHus"
KonTpomnpHas pabota mo Teme
93 "DEeKTPOMarHuTHOE MOJIE.

DIIeKTPOMarHUTHBIE BOJTHBI.
KBauToBrie gsBienus"



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

94 [ToBTOpEeHue, 06001IeHNE IO KYPCY | 0 bubnmoreka [JOK
"Bzaumoneicrtue tea" https://m.edsoo.ru/ff0c245a
[ToBTopenue, 0600menHue. Pemenune

95 aCYETHBIX U KAYECTBEHHBIX 3a/1a4 1 bubnmnorexa LIOK
P f[ https://m.edsoo.ru/ff0c2572
110 TeMe "TeroBbIe MpoLecChl
IToBTOpenue, 0600IIeHNE. Permenue

96 pacyeTHBIX U KaYECTBEHHBIX 3a1a4 | bu6mmoreka [IOK
no teme "KIIJ[ TermoBbix https://m.edsoo.ru/ff0c2a22
nBuraresein”

IToBTOpeHue, 0600IeHNE. Perenue

97 aCUETHBIX U KaueCTBEHHBIX 3a/1a4 1 bubnnorexa [IOK
p a https://m.edsoo.ru/ff0c2b30
no reme "KIIJ[ anekrpoycranoBok"

08 [ToBTOpeHue, 06001IeHNE IO KYpCY | 0 bubnuorexa [JOK
"CBeTOBBIE sIBJICHUS" https://m.edsoo.ru/ff0c2¢c52
[ToBTOpenue, 06061menue. Padota ¢

99 TEKCTaMHU 110 TeMe "3aKOHEI 1 bubmnorexa [IOK

" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHKE
[ToBTrOopenue, o0o0mmenue. Padora ¢
100 Tekctamu 1o teme "Kosiebanus u 1 bubmmorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTropenue, 0600meHue. Pabora ¢
101 TekcTaMH 110 TeMe "CBeTOBBIE 1 bubmorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUSA
[ToBTropenue, 0600meHue. Padora ¢

102 TekcTamu 110 TeMe "KBanToBas u 1
sanepHas Gpusuka'

OBHIEE KOJIMYECTBO YACOB I10 102 19

I[TPOTPAMME



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
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https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 7 knacc/ [epoeimkun A.B., O6I1eCTBO ¢ OTpaHUYCHHOM
OTBETCTBEHHOCTHIO «JIPODA»; AkuimonepHoe o0mmectBo «M31aTenbcTBO
«IIpocsemenue»

» dmsuka, 8 kinacc/ [eppimkua A.B., OGIIEeCTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkiinonepHoe obiectBo «M3aaTenbcTBoO
«IIpocsemienue»

» Gusuka, 9 knacc/ [epoikun A.B., I'yrHuk E.M., O611ecTBO ¢ orpaHuYeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbcTBO

«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






