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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 00ImIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepaibHON padoueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

ConmepxaHue mnporpaMmbl IO (PU3MKE HANpaBlIeHO HAa (OpPMUPOBaHUE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha JAEATeTbHOCTHOM OcHOBe. B mporpamme mo ¢(usmke yduThIBaIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanm3anuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHMUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJarommuxcs.

[TporpamMmma mo ¢Qu3uke paszpaboTaHa € UEIBIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHUU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

®dusuka ABISIETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MIPEIMETOB, IOCKOJIbKY (PM3MUECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3UYECKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
NpEeNoCTaBsieT HauboJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOIy4YEeHUs JOCTOBEPHBIX 3HAHUN O MHpE.

Opnna W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOW TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronmxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoyiaracT OBJAJCHHE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJIB30BaThb  HAy4HBIE
J0Ka3aTeNNbCTBA JUIsl TOTYYSHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanusi ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX oOpraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepersa npocsetienust Poccuiickoin @enepanuu (MpoToKoJ OT 3
nekaopst 2019 r. Ne TTIK-4BH).
Heian usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC TIO3HAHUS U (POpMHpOBaHHE
HCCIIEI0BATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
(dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUS
OCHOB CTPOCHHSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3UKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHON ACATEIBHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne JTHX IeJield MmporpaMMbl 10 (U3MKE Ha ypOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (PU3UUYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TTOJIYYCHHBIX 3HAHUIA;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PACUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOMAaTh MIPUPOIHBIC SBICHUS U BBITIOJNHSATH OTIBITHI,
nabopaTopHble paOOThl M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpPMAIMEN (PU3HMUECKOTO COAEpKaHUA,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podecCHOHATBHON AeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuyenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 4yaca B HEJEN0), B 8
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yaca (3 yaca B HEJENIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKkTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7abopaTopHBIX PabOT M OMBITOB C YYETOM WHIWBHUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKA AKCIIEPUMEHTATBHBIX 3a/IaHHUH, MPEIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COJEPKXAHUE OBYUEHUA
7 KIIACC

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

®dusnka — Hayka O mnpupone. SBimeHus npuponbl. PU3NUECKHUE SIBICHHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BenuuuHbL. M3MmepeHue @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpentHocts n3mepeHuil. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Y4arOT MPUPOIY.
EcTtecTBeHHO-Hay4HbII METOJ| TO3HAHMA: HAOIIOAECHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCKUX SIBICHHI C TOMOIIbIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPhHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOTOBBIM U

1M (POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSAHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl HNpH MOMOIIHA KHIKOCTHOTO TEPMOMETpa U
JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlIe, YeM OOJbIlIe BbICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJNbl, HX pa3smepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILECTBA.

JBrm>kenne yactui BemecTBa. CBSA3b CKOPOCTH JBWKEHHSI YacTHIl C
TemnepaTypoil. bpoyHoBckoe nBmxkenue, auddys3us. B3aumomelicTBue YacTuil
BEILECTBA: MPUTSHKEHUE U OTTAIKUBAHHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTAINIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MUX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue nuddysumn.
3. HabGmomenue  siBmeHWi,  OOBSCHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnsie padomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJAOM psAOB (C  HCIOJNb30BAHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHUIO TEIIOBOIO PACIIMPEHHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. JIBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUM. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SBnenne uHEpUUHU. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHE TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBs3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cwita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HANPABJIEHHBIX II0 OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKECHUS.
3. HaOmtonenue siBeHus MHEPLUU.
4. HalOnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEJL.
6. CrnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmnpenesieHHEe CKOPOCTH PAaBHOMEPHOTO ABMKEHHUs (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

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

4. OnbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (aedopmariim)
NPY>KUHBI OT MPUII0KEHHOM CHUIIBI.

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

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUS raza OT 00bEMa, Temmeparyphl. llepenmada maBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJICHUSl KUJIKOCTU OT TiyOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmraroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHOW 000y0ukn 3emiu. OmbiT Toppuyemun. M3meperue atMochepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 u13MepeHus aTMOC(hEepHOTO T1aBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

8. YcloOBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIAKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
YKUJIKOCTh YaCcTH TeJa.

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

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TEJNO B XKUAKOCTH, OT OOBEMa MOrpyKEHHOU B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpPEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paznen 5. Pabora u MOIIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MoOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIJIOCKOCTh. IIpaBmio
paBHOBecus pbluara. [IpumeHeHue mpaBuia pPaBHOBECHS phluara K OJIOKY.



«3onoroe mnpaBwio» MexaHukd. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtmueckas W IIOTEHUHWAJIBHAS  DHEPTHS.
[IpeBpaleHye 0THOTO BU/Ia MEXAHWUYECKOW SHEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAJIBHON MIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblUara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUHU.

Mopgenun TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUW MOJEKYISAPHO--KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE sIBJICHUS. TemIoBOe pacliupeHre U CKaTHeE.

Temmneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIuIonepesaya U COBEpILIEHUE paboThI. Bunsl TEIIONEepEeaauH:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BeLIECTBA. TemiaooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemloBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTABJICHHS.

BrnaxnocTs BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TeroBeix apurarencit KIIJ[ temmoBoro nBurartens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAHEHUS U MPEBPAILECHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenue nuddysun.

HabOnronenue siBjaeHU cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnronenue TemioBoro pacupeHus Teul.

W3MmeHeHne naBieHus raza Ipu W3MEHEHHH OObEMa M HarpeBaHUM WU
OXJIaXKICHUH.

[IpaBwita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayn.

OxJaxx/1IeHue Tpu COBEPLUIEHUH PabOTHI.

HarpeBanue npu coBepiieHHH pabOThl BHEITHUMU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kunexuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKEHHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaUIOHE MITIPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUs W OXJIAKICHHUS.

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

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

HccnenoBanue sBEHUSI TEIJIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOU M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThIM METAJUTMYECKUM LIVITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onektpuzanus Tena. JBa poja 3iIeKTpUYEeCKuX 3apsanoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSTHUSI MEXKAY TETIAMH ).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3yieKTpuueckoro mojs. Ilpuniun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOgHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasg nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTHBJICHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W mapajuleNIbHOE  COEIMHEHHE
IIPOBOJIHUKOB.

PaGora u MoIIHOCTH 3MEKTpUYeckoro Toka. 3akoH Jxoyms—Jlenma.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHL.  B3auMoAelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe TMoOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. J[efICTBME MAarHUTHOTO MOJISl HA IPOBOAHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU Ha BO30OHOBISIEMBIX HCTOUHUKAX YHEPIHH.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIUS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsI0B.
[TpOBOJTHUKM U TUBIEKTPHUKH.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeicTBHS AIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi pa3ps.
. I3MepeHne cuitbl TOKa aMIEPMETPOM.
. I3MepeHne 3eKTpUIEeCKOro HalpsHKEHHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3JIeJIECHUs MOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO NOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apajes.

3aBUCHMOCTh HANpPAaBJICHUS HWHAYKIMOHHOTO TOKAa OT YCIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimol.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMH TEl WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JTARJICKTPUKH.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJIupoBaHue CUIIbI TOKA.

N3mepeHne u peryJnpoBaHue HANPSIKEHUS.

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

OMBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTO
CEUYEHHUd U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIESKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJICKTPUYECKOTO TOKa, BBIACISIEMOM Ha
pe3ucrTope.

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

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICHCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TOJisE  TOCTOSIHHBIX ~ MAarHUTOB  TPH  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aWMOJCHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHue AeUCTBUS MarHUTHOTO TI0JI1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHnpoBaHue U n3y4eHue paboThl JJIEKTPOIBUTATENS.

20. U3mepenue KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAIPABICHUS WHIYKIIMOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJCHHUS.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMonHENHOE ABMKEeHUE. CpellHsasl 1 MTHOBEHHAs
CKOpPOCTb TeJla TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumnes.

PaBHOMEpHOE ABMXKEHUE MO OKPYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEbHOE YCKOPEHHUE.

IIepseiit 3ak0oH HproTtoHa. Bropoi 3axkoH HeroTrona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYTIEPHO3ULIUU CHJL.

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

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. YCKOpPEHUE CBOOOIHOTO
najgeHus. JBuxenue mianetr Bokpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh u meperpysku.

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

Nmnynec Tena. M3menenne nmvmyinbca. UMmynbe cuitbl. 3aKOH COXPaHEHHUS
MMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YIPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHast SHEPTUs CKATOW NMPYKUHbL. KnHeTnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnroneHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTe W TPACKTOPHM ABMKEHUS OJHOIO M TOrO XK€ Tela
OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

N3mepenre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEUHOTO JIBUKEHUS.
HccnenoBanye NPpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue nBUKeHUs Tea 10 OKPYKHOCTH.

Habnronenne MexaHM4eCKUX SIBICHHM, MPOUCXOASAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tenna Npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICCTBHH.

CoxpaHeHHe UMITyJIbca MPU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUH TP ABUKEHUH TeEJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Jyuisi pa3roHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBIDKEHUS [IAPUKA VI TETIEHKKH.

OmnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHS OpycKa WM JBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpeHMsI Teja TMPU PABHOYCKOPEHHOM JIBHUKEHUH TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTH IMYTH OTHOCATCS KakK psj HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE IPOMEKYTKH BPEMEHH OJIMNHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhpuiieHTa TPEHUS CKOJIbKEHUSI.

OmnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIbl YIOPYrOCTHM TP  MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOBUKHOTO U TIOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUu MpH KOJIeOaTETbHOM JIBH)KCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoOWCTBA MEXaHWYeCKUMX BOJIH. [IpoposibHblE U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ pPacnpOCTPAHEHUSI.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByKk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HaGmiogenue konebaHuM Tesl MOJA ACHCTBUEM CUJIBI TSXKECTH U CHUIIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYXIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEUHbIX BOJIH (Ha MOJEIIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTHI.

AKYyCTHYECKUHN PE30OHAHC.

Jlabopamopnvie pabomul u onvimaul.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasiTHUKA.

2. OmpepneneHuie 4acTOThl U IEPHOJa KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH TMEPHOJIa KOJIEOaHUM MOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HWccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl rpys3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHUMOCTh  NepuoAa  KoJjeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUS.

I L

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa cBera. CKopocTh cBeTa. BoONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

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

[Ipenomnenue cBera. 3akoH MpelomieHUs cBera. [lonHoe BHyTpeHHee
OTpaxXeHHE cBeTa. lIcronb30BaHUME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom gnyueir B smH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh u
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpsiMONTMHEHOE paclpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

OnTuuecKkuii CBETOBO.

Xom tydei B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpunnun aeictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moxenp riia3za.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEpPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCJ'IGI[OBaHI/Ie 3dBHUCUMOCTHU YyIJia IMPCIOMJIICHUA CBCTOBOI'O Jiyda OT YyTJIa
MNaacHrA Ha I'paHUIC «BO3AYX—CTCKIIO».



4. Ilomydenue n300paxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHJIBI COOMparouieit
JIMH3BI.

6. ONBITBI IO PA3JI0KEHNIO OEJI0Tr0 CBETA B CIHEKTP.

7. OnBITBI O BOCHIPHUSTHIO LIBETA NPEAMETOB NPU UX HAOIIOACHUU uepe3
[[BETOBBIC (PUIIBTPHI.

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThle CIIEKTPBI.

PagnoaktuBHoCcTh. Anb(a-, 6eTa- U raMma-uznyyeHusi. CTpoeHHUE aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sapa. HWsoronmsl. PannoaxtuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3p MacCel W DHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHIa U 3BE3/I.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIIEHUS.

2. CnekTpsl pa3IMyHbIX Ta30B.

3. CnekTtp BoAopoaa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HalnroneHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENBHO--0000MIAOIIMN MOAYJIb TPEAHA3HAYEH JI1 CUCTEMATHU3aUN
U 000OuIeHHs]  MPEAMETHOTO  COAEpX aHUs M ONbiTa  JESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 10 (u3uke s 00yyaromuxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUH JAHHOTO MOJIYJIA PEATU3YIOTCS U CHCTEMAaTU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yslbTaToB  00ydeHus, ¢opMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS



SBJICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJCHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NIPUMEHsS IIO0JyYEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATIBHO OEATEIBHOCTHBIM XapakTep IaHHOIO paszelia peaau3yercs
3a cuér TOro, 4yrto OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIAaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue BICHUS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHbIE METO/IbI UCCIIE0BaHUS (PU3NUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U ITOIYYEHHS TEOPETUUECKUX BBIBOOB;

OOBSICHATh HAy4YHbIE OCHOBBI HAMOOJEEe BAXKHBIX OCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
DHEPIUM Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHHUs BCEX U3BECTHBIX BUIOB
DHEPI'UHU.



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

N3yuyenue ¢u3MKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare uzyueHus GU3MKU HA YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE MHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN
(bu3nyuecKoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

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

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKUX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTH)KEHUI (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JIESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHPUATUE 3CTETUUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOI'O
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEeSATEeNbHOCTH;

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

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBHJl O€30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOpPOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM O0OpYJOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBbIKa pedIieKCUH, MpPU3HAHUE CBOETr0 IpaBa Ha
OIIMOKY M TaKOI'o e Mpasa y APyroro 4ejJoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHHM MPAKTUYECKUX 3aj1ady (B paMKaX CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTUYECKOH W



COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUICCKUX
3HAHUM;

e — HHTEpEC K MPAKTUYECKOMY H3YyUCHHIO NMPOdECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHUCHTAIMS Ha NpPUMEHEHHE (U3MYECKUX 3HAHUHN IS pelieHus 3a7ad B
00JIacTH OKpY>Kalolllel Ccpeibl, IUIAaHUPOBAHUS TOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

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

e 8) amanTanuu K U3MEHSIIMMCH YCJOBHAM COLHUAIBHON U NPUPOITHOMI
cpenabl:

e — IMOTPEOHOCTh BO B3aWUMOJCUCTBUU MPHU BBHIIIOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3NYECKON HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APpYTUx,

e — TIOBBIICHUE YPOBHS CBOCW KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

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

e — OCO3HaHME Je(PUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCcTH
du3uKy;

e — IUIAHUPOBAHUE CBOETO PAa3BUTHUS B NPUOOPETEHUH HOBBIX (HUIUUYECKUX
3HAHUM;

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

e — OLEHKA CBOMX JEWCTBUM C YYETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOSHHS TporpamMMmbl MO (U3MKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTANpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOITUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCaJbHbIC  y4eOHbIC  JICWCTBUS,  PETYJISATHBHBIC
YHHBEpCaIbHbIC yUeOHBIC JICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue JeficTBUA:



BBISIBISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUSA AJIS
0000IIIEHUS U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIb30BAHUEM JE€TYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJIUUMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOM (duznueckoin
3a/lauyu (CpaBHEHHE HECKOJIBKMX BAapUAHTOB pELIEHMs, BbIOOp Hanbolee
HOJIXOJSIIETO C YUETOM CaMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOXKHBIM
(GU3MYECKUN JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa NPHUMEHUMOCTb U  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHSI U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKUX
IPOLIECCOB, a TAKXKE BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3IUYHbIC METObl, UHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPENIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHANMM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQoOpMaIMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMmaMu, HTHOU rpauKoi 1 MX KOMOWHAIIHSIMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJIEHUs Yy4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/ladyd U TOJJCp KaHHe
Oaro»keIaTeIbHOCTH OOIICHUS;



COMOCTABIIAATh CBOM CYXAEHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
Juanora, oOHapyXKHBaTh Pa3IMYUe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATH PE3YIbTAThI BBHIIIOJHEHHOIO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAaHUS, IPOCKTA);

NOHMMATh W HWCHOJb30BaTh  MpPEUMYyINECTBA  KOMaHIHOM |
WHIUBUIYAIbHOM palOThl MNpU PEIIEHUHM KOHKPETHOW (PHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATENBHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no €€ JOCTWKEHHUIO: paclpeAessaTh poyid, OOCYXKIaThb MPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaHJIbl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIsL pelieHus (PU3NUECKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3JIMYHBIX MOAXOAAX MPUHATUSA  PEIICHHM
(MHIMBUAYaTbHOE, TPHUHATHE PELICHUs B TPYyIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOSITENIFHO COCTaBJISATh AJITOPUTM pellieHus! (PU3NUecKol 3aauu Hin
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh MpeAiaraéMble BAPUAHThI pEHICHUH;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejararh IjaH €€ U3MEHEHNS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYeCKOro HMCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa 1€ U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;



npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUU (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

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

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHUS,
HaAOI0/IEeHNE, SKCIIEPUMEHT, MOJENb, TUIIOTE3a, CAUHHIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUs, PaBHOJIEUCTBYIOIIAS
cuna, aedopmanusa  (ymopyras, — IUIACTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBieHus (auddy3us, TEMIOBOE ABUKEHHE YACTUIl BEIIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, Nepenaya JAaBiCHUS TBEPABIMU TeEJIaMH, >XUAKOCTSIMU U
razamM, arMoc()epHO€ [aBJICHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHHIO MX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SIBJICHHUE;
pacrno3HaBaThb NPOSBJICHUE HM3YyUYEHHBIX (U3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uHcie (U3UYECKUE SIBICHUS B MPUPOJE:
IpPUMEPHl ABW)KCHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW M HEXHBOU
IPUPOAE, AECUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJICHUs Ha >KUBOM OpraHH3M, IUIaBaHUE PbIO, pbluard B
TeJIe YeJIO0BEKa, MPU 3TOM NEPEBOJIUTH MPAKTUUYECKYIO 3a]a4y B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHMS, UCIOIb3YS
dbu3nyecKkre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEHSAS CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSKECTH, BEC
Tena, CWiIa TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKas paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KUHETHYECKass U TOTEHIMalIbHAs JHEPrus), MpH OMHMCAHUU TPABUIBHO
TPAKTOBaTh  (PU3WYECKUII  CMBICT  HUCHOJB3YEeMbIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTMMH BEJIMUYMHAMM,
CTPOUTH IPaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;



XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHsS CHII (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHUs pbryara (0moka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOU
OHEPruv, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUSA, POILIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMil NPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX I11aroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHaIU3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPAaTKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXXHO PpELIUTh MpU MOMOUIH
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJE€ OIbITa, JENaTh
BBIBOJIBI I10 €T0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHI MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WU
bu3ngecKux CBOMCTB Tel: dbopmMynrpoBaTh POBEPSIEMBIE
MPEANOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEMAJIOKEHHOTO 000pYyI0BAHMS,
3aMKMCBIBATH XOJ ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBIIOJIHATHh MPSMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHM, MacChl Tela,
o0béMa, CHUJIBI U TEMIEPAaTypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIPYroll C HCIOJIb30BAHUEM MPSIMBIX H3MEPEHUH (3aBUCMMOCTU MYyTH
PaBHOMEPHO JBWXKYLUEroCs Tela OT BPEMEHW JIBHJKEHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YIOPYrOCTH OT YAJMHEHUS MPY>KUHBI, BHITAIKUBAIOUIEH CHIIBI OT 00BbEMa
NOTPYKEHHON YacTH TeJla U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TEJO, YCIOBUM
IJIaBaHusl TeJl, YCIOBUN paBHOBECHs pblyara U OJOKOB), y4acCTBOBaTh B



IUIAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUA, CcOOUpaTh YCTAaHOBKY U
BBITMIOJHATh M3MEPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOTYYCHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIHYMH B BHJEC
IpPEJIOKEHHBIX TaONUIl U TrpaduKOB, AENaTh BBIBOJBI 0 pe3ysbTaTaM
UCCIIEJOBaHMSI;

IPOBOJUTH KOCBEHHBbIE H3MEpEeHMs] (DU3MYECKHX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHJIA TPEHHUS CKOJBKCHUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOL[as CWiIa, JCHCTByIOIlas  Ha
HOTpYKEHHOE B KHUJIKOCTh TEJO, KOI()(PUIMEHT MONe3HOro AEWCTBUSA
IOPOCTBIX MEXAaHU3MOB), CIEeAys NPEUIOKEHHOW HWHCTPYKUUU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTH 3HAUEHUE UCKOMOW BETTUUHHBI;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IMHAMOMETpP, COOOIIAIOMIMECS COCYAbl, OapoMeTp,
phIYar, HOJABMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS HM3YUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIIE:
MNOJIINITHAKN, yCTPOWCTBO BOJAOIPOBOAA, TUIAPABIMYECKUAN Tpecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3MUECKUE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIMOJB30BaHUs (DU3MUECKUX 3HAHWNA B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHHH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKpY>KaloLEeH Cpeie;

OCYUIECTBJISTH OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUA © TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS MNPOTUBOPEYMBOM WM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIONIb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 3a/laHUil Hay4IHO--TIOMYJISIPHYIO
auTepatypy  (QHU3MYECKOro  COoAepKaHHs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypcbl ceti VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus HHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMAIUU (HU3HUECKOTO CONEPIKaHUSA, B TOM



qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yibTaTaxX MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHMH, NPU H3TOM TPaMOTHO HCIOJIb30BAThH
U3YYCHHBI TOHATHHWHBIN ammapaT Kypca (U3HMKH, COINPOBOXAAThH
BBICTYIICHUE IIPE3CHTALNEH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenesiarh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUH C IOCTABJICHHBIMH 3aJadaMH,
CIEUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMNIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAsI MHCHHE OKPYKAFOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPETATHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeNa, HACHIIICHHBIM M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUraTellb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, FICKTPUUECKOE IMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyaTh SBJICHHUS (TEIJIOBOE pACIIMPEHUE U CKaThe, TeIulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIUsl, IUIaBJICHUE, KpHUCTaJUIu3amus (OTBEpJ/ieBaHUE), KUIICHHUE,
Terionepeaavya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIY4YEHUE),
ANEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3aPSATIOB, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEWCTBUE
MAarHMTHOTO TOJIsl HA MPOBOJHUK C TOKOM, 3JE€KTPOMArHUTHAsT UHAYKIIHS)
M0 OINUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXalollleM MHpEe, B TOM uHcCIe (U3UYECKUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKEHUWE M KaNWUISIPHBbIC SBICHUS B TPUPOJIE,
KpUCTAUTBI B mpupoje, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCcKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emid, Jpeiid TOIIOCOB, POJIb MAarHUTHOTO TOJS JUIsSl JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKUX
SIBJICHUM;

ONMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHUS, UCIIOIB3YS
bu3ndecKue BeTUYHHBI (TeMIlepaTypa, BHYTPEHHSISI YHEPTHUS, KOJTUIECTBO
TEIUIOThI, yJIeJIbHAas TEeIJIOEMKOCTh BEIECTBA, VyACNbHAs TeEIUIoTa



IUTABJICHUS, yJeNbHAsl TEIJIoTa MapooOpa3oBaHUsl, YJENbHAs TEIJIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JCHCTBUS TEIIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTb BO31yXa, AJIEKTPUYECKUU 3aps,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIEKTPUYECKOr0  TOKAa), NpPH ONHCAHMH TNPABWIBHO TPAKTOBATH
¢u3nyeCKuit CMBICIT MCIOJB3YEMBIX BEITUYMH, 0003HAYCHHUS U EAUMHUIIBI
(¢u3NYECKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U TMPOIIECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJEKYJISIPHO--KHHETUYECKONH TEOPUH
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMN NOJIEeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma JJis yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MaTEeMaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CUTyalllil IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPA: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
1IaroB ¢ Omnopod Ha 1—2 W3y4YeHHBIX CBOWCTBA (PM3UYECKUX SIBICHUMH,
(du3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3aJadyd B 2-3 JEHCTBUSA, HCIOJb3YyS 3aKOHBI U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIUYMHBI: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTATOK
JNAHHBIX I pelleHHs] 3ajadyd, BbBIOMpATh 3aKOHBI U (QOPMYIIBI,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl M CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXXHO pPEHIIUTh NpPH MOMOUIU
(U3MYECKUX METOOB, HCIOJb3YySl OMUCAHUE HCCIEIOBAaHUSA, BBIACIATH
NPOBEPSIEMOE MPEANOJIOKEHNE, OLIEHUBaTh MPABWIBHOCTh TOpSJIKa
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUH WK
(bu3MYeCcKUX CBOMCTB Tell (KamWJIISIPHBIC SIBICHUS, 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYYEHHH OT I[BETa W3JIydaromle (MOorjaomaromei)
NOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIOIMAAM €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3apsiioB, B3aUMOJECUCTBUE TMOCTOSHHBIX MAarHUTOB,



BU3yalM3alsi MarHUTHBIX TIOJI€M TOCTOSHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJEKTPOJBUTATENSI TMOCTOSHHOTO TOKa): (POpPMYyIUpPOBATH
IpOBEpsiEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY M3 MPEJI0AKEHHOTO
000py10BaHus, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEIMYUH, CPAaBHUBATH
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUUHBI OT
JIpyrol C HCHOJB30BAaHHMEM MPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
COINPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJA MOMEPEYHOTO
CEUEHUs U YAEIbHOTO CONMPOTUBIICHUS BELIECTBA IPOBOJAHMUKA, CHJIBI TOKA,
UAYLIET0 4Yepe3 NPOBOJAHMUK, OT HaNpsyKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIENOBAaTEIbBHOTO M IApaUIEIbHOTO  COSCAMHEHHH
IPOBOJHMKOB): TUIAHUPOBATh WCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh W3MEPEHHS, CIeIysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUI U TpadUKOB,
JIeJIaTh BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEOBAHMS;

IPOBOJNTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIysl MPEANOKEHHON MHCTPYKLUH, U
BBIUMCIISATH 3HAUCHHUE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUIBl JACUCTBUA H3YYEHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX oOmucaHusi (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETp, CUETUYHK JJICKTPUUYECKON JHEPTHH, DIEKTPOOCBETHTEIHHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (MPUMEPHI), INEKTPUUECKUE
IPEeIOXPaHUTENH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
busznyeckrne 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HW3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI AIIEKTPUUYECKUX



Heneil ¢ mocae0BaTeNbHbBIM U MapaljIeIbHBIM COSTUHEHUEM 3JIEMEHTOB,
pasznunyasi ycIoBHbIE 0003HAUCHHS 3JIEMEHTOB AJIEKTPUUECKUX ETEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHGOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
JKU3HU I oOecniedeHrs 0€30MacHOCTH MpY OOpallieHuu ¢ npudopamu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbA U COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPY’KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOXKET OBITH HETOCTOBEPHOI;
MCIIOJIb30BAaTh MPH BHITIOJHEHUHN YUYE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JUTepaTypy  (PU3MYECKOro COAEpXaHHs, CIPAaBOYHbIE MaTEepHaIbI,
pecypcsbl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusa HHPOPMALIMU U3 OAHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHus, B TOM 4YHuci€ MyOJMYHO TMPEACTABIATh PE3YIbTAaThl
IPOEKTHOM WJIM HCCIEI0BATENIbCKON EATEIbHOCTH, NP 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TNOHATHIHBIA anmapat Kypca (u3ukw,
COIPOBOXIATh BHICTYIUJICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBHUHU C
NOCTaBJICHHBIMU 33Jja4aMH, CJIECIUTh 3a BBINOJIHEHUEM IUIaHA JACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBATHO OIICHMBATh COOCTBEHHBIN BKJaa B
JeSITEIbHOCTH TPYIIIIBI, BRICTPANBaTh KOMMYHHKATUBHOE B3aMMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHiy oOyuenust B 9 kijiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSITUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIXKECHUS, aeopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh U TEPETPY3KHU, IEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTallbHO30PKOCTD,
CIIEKTPHI UCITYCKAHUS W TOTJIONICHUS, ab(a-, 6eTa- ¥ raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKCHHE, PaBHOYCKOPEHHOE TMPSMOJIIMHEHHOE [BIKEHHE, CBOOOTHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBH)KEHHE 10 OKPY’KHOCTH, B3aUMOJCHCTBUE
TEJ, pEaKTUBHOE ABM)KEHHE, KoJjeOaTelbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETa, I0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHUE OEJI0ro CBETa B
CHEKTp M CJIOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PAJMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEIYATOro CIEKTpa
U3Jy4YEHUs) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacro3HaBaTh TPOSBICHHE HM3YyYEHHBIX (U3MUECKHX SBICHUN B
OKpy’XawleM Mupe (B TOM uuciae (QU3NUYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETAa TeT,
ONTUYECKHUE SIBJICHUS B MPHUPOJAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOAaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICIATh CYLIECTBEHHBIE CBOMICTBa (IPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TEN M (PU3NYECKUE SIBICHUS, UCIOJb3YS
¢u3nueckue BEIUYMHBI (CpelHsSsI MU MIHOBEHHas CKOpPOCTb Tela MpHu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEPEMEIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHMS, CUa YIPYTrOCTH, CUJa TSAKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBL,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAs MEXaHW4YecKas »SHeprus,
NEPUOJ U YacTOoTa KoieOaHul, IMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, ITOKA3aTEJIb MPEIIOMIIEHUS CPEAbI), TP OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTUMHU BEIMYMHAMH,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBJICHUS U TPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIUI CYNEPHO3UIMN CWJI, MPUHIUN OTHOCUTENbHOCTU [amuies,
3akoHbl HbBIOTOHA, 3aKOH COXpaHEHMsI MUMIYJbCa, 3aKOHBI OTPAKEHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsAI0BOI0 U MacCOBOTO YHUCEI
P SIIEPHBIX pEaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aMMChIBATh €0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIlil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIIATH
NPUYUHHO--CJIE/ICTBEHHbIE ~ CBA3U, CTPOUTh OOBsSCHEHHE U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOil Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJaud  (ONMUpaloIIMecss Ha Ccucremy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3BIBAIONINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJaud 3alHUChIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOJAUTH PACUEThHI U
OLICHWBATh PEAIMCTUYHOCTh TOJYYEHHOTO 3HAYCHHUA (PHU3NUIECKOU
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU HOMOIIU
(¢u3NYECKUX METO/OB, HCIIONb3Yys OINHCAHHUE HCCIIEOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
NPOBEJCHUS  HMCCIEAOBAaHUA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3znyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproTOHa, 3akoHa
COXPaHEHHUsI PHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeJoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI MpeaMeTa B CoOMparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JIMHEHYAThIX CIEKTPOB HU3IYUYCHHS):
CaMOCTOATENIbHO  COOMpaTh YCTAHOBKY M3 HM30BITOUHOrOo Habopa
o0Opy/OBaHUs, ONKUCBHIBATH XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMyIMpOBaTh BHIBOJIBI;

MPOBOANTH TPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe u3MepseMol Bedu4MHbl ((POKyCHOE paccTosiHHe
coOuparoieii JTUH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO PUOOpa);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTHh MYTH OT BPEMEHH



Py PaBHOYCKOPEHHOM JBIDKCHWHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHMI MaTeMaTHYeCKOT0 MAasSTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIia MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThl MOJYYEHHOM  3aBUCHMOCTH
bU3MYeCKUX BEIUYHH B BHUAC TaONHIl UM TPaPUKOB, JI€JIaTh BBIBOIBI 11O
pe3ybTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBIXKCHHH,
YCKOpPEHHE CBOOOJIHOTO MaeHUsl, KECTKOCTh MPYKUHBI, KOIPPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAaromiel JIMH3bL, PAJAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUS, COOMpATh JKCHEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJTHATh U3MEPCHUS, CICTys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHHE BEIIMUMHBI M aHATM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPU3HAKH W3YYEHHBIX (DU3UYCCKUX MOJIETICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPIAOE TEIO, TOUYCUHBIA HCTOUYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJElb aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM 4YHCIE:
CIUAOMETp, MATYMKW TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (GoTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEoOXoaumble (uznueckue
3aKOHOMEPHOCTH,

WCITOJIB30BaTh CXEMbI U CXEMATHIHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMUYECKHX IPOIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHYECKUX 3a7a4, ONTHYCCKUE CXEMBI JIJIs
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U COOMpAroLeH JIMH3E;
NPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH NI oOecrieueHusi 6€30MacHOCTH MPpU 0OpaIieHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370POBbS M COOIIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJACHHUS B OKPYIKAIOIIIEH Cpejie;



OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJICpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYS TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OMpEJeNICeHUs] JOCTOBEPHOCTH IMOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCITIOJIb30BAaTh MPHU BBIMOJHEHUN YUEOHBIX 3a/IaHUM HAy4YHO--TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAILIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE
uH(pOpMAIlUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMUs,
yOJIMYHO MPEICTABIATh PE3yIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESTENIbHOCTH, TMPH 3TOM TPAaMOTHO  HUCIHOJB30BaTh  M3YYEHHBIH
NOHSATUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbnble IIpakTHyeckue
n/m NporpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
HSHKA - HayKa o TpHpoae https://m.edsoo.ru/7f416194
bu6 K
1.2 dusnyeckue BEININHBI 2 1 uomorexa HO
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOM ITIO3HAHUS 2 1 bubmorexa LIOK
) ya & https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3nes 2. [lepBoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 CtpocHue BelecTBa 1
TPOCHHC BEIICCTB https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICCTBUE YaCTHII ) | bubnmnorexa [JOK
) BENIeCTBa https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2
p B https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
bu6mmoreka [JOK
3.1 Mexanndeckoe eHHE 3
RATHACCROC ABIDREHH https:/m.edso0.ru/7f416194
32 WNuepuus, macca, INIIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Couna. Baget o 14 2 https://m.eds0o.ru/7f416194
Uroro no pazgeny 21
Pa3nes 4. laBiieHue TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEpAbIMU 3 bubnmoreka [JOK
’ TeJlaMH, )KUAKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHHeE KHAKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe faieHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U T'a3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIrus
bu6mmoreka [IOK
5.1 Pa6 3 1
aboTa i MOTIHOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpoctbie MexamH3ME! > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M 4 1
>3 CXaHuHecKad SHEprid https://m.edsoo.ru/7f416194
Hroro no pasaeny 12
PesepBHOE Bpems 3
OBUIEE 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

KounvecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB H TeM nudpoBbIe
Ne n/m P Konrpouabusie IIpakTuueckue (witpp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Pa3gen 1. TensioBbIe IBJICHUS
bubmuoreka [JOK
1.1 7| 7
(CTpocHHe 1 CBOHCTBA BelleCTBa https://m.edsoo.ru/7f4181ce
b K
1.2 TeruoBbie MPOIECCHI 21 1 5 nosmorexa O
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
71 DJIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TEJa 7 1 bubnuorexa [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 7 5 2 1 7
OCTOSIHHBIN JJIEKTPUYECKAUN TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHUTHBIC ABJCHHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 9 4
JICKTPOMATHHUTHAA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5



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

9 KJIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB H TeM nudpoBbIe
Ne n/m P Konrpouabusie IIpakTuueckue (witpp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Pa3zgen 1. Mexann4ueckue siBJICHUSA
11 MexaHH4YeCcKOe ABUKEHUE U CIIOCOOBI €ro 10 | bubmuoreka [JOK
' OITMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumonelictBue Ten 20 1 3
& https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
bu6mmoreka [IOK
2.1 M §) 7 3
CXAMIHCECIHE KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXAHMHACCKHC BOJHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro nio pazgeny 15

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

DNEeKTpOMarHuTHOE MOJIE U bubnnoreka [JOK
3.1 6 2
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 6
Pa3nes 4. CBeToBbIe SAIBJICHHUS
4.1 3aKOHBI paCIIpOCTPAaHEHHUS CBETA 6 2 bubmuotexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKue TPUOOPHI 6 3 hitps://m.cdsoo.rw/7f4 1ada6
bu6mmoreka [IOK
43 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/74 1a4a6
Uroro no pazgeny 15
Pa3zgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 hitps-//m.cdsoo.ru/74 1a4a6
bubmuorexa [JOK
32 Crpoeune atomHOro s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 s 7 1 1
JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTE1bHO-0000 A0 IM I MOAYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) bu6mmoreka [JOK
' Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

®dusnka — HaykKa 0 IPUPOJIE.
SBnenus npupobl

dusznyeckue SABICHUS

duznyeckue BEJINYMHBI U UX
u3MepeHue

VYpok-uccnenopanue "M3mepenune
TEeMIIEPaTyphl MPU TOMOIIIH
AKHUJKOCTHOTO TEPMOMETpA U JaTuuKa
TeMmeparypbl"”

MeTobl Hay4yHOT'O TIO3HAHUS.
Onucanue GpU3NUECKUX SBICHUH C
[IOMOILIBIO MOJEIIEN
VYpok-uccnenosanue "IIpoepka
TUIIOTE3bI: AAJbHOCTD MOJETA MIApHKa,
MYIEHHOTO TOPU30HTAJIBHO, TEM
Oosblie, yeM OoJble BHICOTA ITycKa"

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

Crpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEIlIECTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

JBr>xeHue 4acTHIl BEIISCTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a013e



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

VYpok-uccnenoanue «OMnbITHI 11O

9 HaOJII0JICHUIO TEIJIOBOTO PACITUPEHUS
razoB»
10 ArperaTHbl€ COCTOSIHHSI BEILIECTBA
Oc00OEHHOCTH arperaTHbIX COCTOSTHUI
1 BoJ1bI. O000IIIEHHE 110 pa3aeTy bubmuorexa [JOK
«IIepBoHauagbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOEHHUHU BEILIECTBA»
MexaHndeckoe JBHKEHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE bubmorexa LHOK
https://m.edsoo.ru/ff0a05c6
JIB)KCHUE
bu6mmoreka [IOK
13 CropocTs. Emummuet ckopocTy https://m.edsoo.ru/ff0a079c¢
bubmuorexa [JOK
14 Pacuer nytu ¥ BpeMeHH IBH>KEHUS
https://m.edsoo.ru/ff0a0ac4
15 Nuepuusa. Macca — Mepa bubnnorexka [JOK
HHEPTHOCTH TET https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BeliecTBa. Pacuet macchl bu6mmoreka [IOK
1 00beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezaenenue
MJIOTHOCTH TBEPOTO TEJay»
18 Pemenue 3amgad nmo teme "[loTHOCTH bu6mmoreka [IOK
BerrecTna" https://m.edsoo.ru/ff0al23c
Cuita Kak XapakTepHUCTHKa
19 B3auMoiericTBus Ten. Cuna
ynpyrocty. 3akoH ['yka
20 JlabopaTtopHas pabota «3ydeHue

3aBUCHUMOCTH PACTAKCHHUA



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

(nedopmanun) NpyKUHBI OT
HPUIOKEHHOM CHIIBI»

21 [[“IBnenue Tsarorenus. Cuia TSKECTU
CBsI3b MEXKIY CHIION TSKECTH U
” 4 re HyBe S bubmuoreka [JOK
maccoi tena. Bec Tena. Pemen
https://m.edsoo.ru/ff0al778
3aza4 o teme "Cuna tsoxkect"”
Cuna TsKeCcTH Ha JPYTUX IUIaHeTax. bubmmoreka [IOK
23
DuU3NYECKUE XapAKTEPUCTUKHU IUIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [IOK
24 W3mepenne cun. JluaamMomMeT
p A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tena. HeBecomocth
https://m.edsoo.ru/ff0al778
CrokeHne ABYX CHJI, HalpaBJICHHBIX
26 o OLHOI y);v P bu6mmoreka [IOK
II HOM IPSIMOM.
A o P https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOILIAs CHIT
7 Pemenue 3anau mo teme
"PaBHonelicTByromas cr"
Cuna tpenus u e€ Buisl. TpeHue B bubnuoreka [IOK
28
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «13yuenue
3aBUCHMOCTHU CHJIbI TPCHUS
29 P T bu6mmoreka [IOK
CKOJIb)KCHHS OT CHIIbI TaBJICHH
g https://m.edsoo.ru/ff0alcc8
XapakTepa CONPUKACAIOIINXCS
IOBEPXHOCTEW»
30 Pemenue 3agad Ha onpeneneHue
PaBHOJECUCTBYIOIIEH CUIIbI
3l Pemenue 3anau mo Temam: «Bec bu6mmoreka [JOK

Tenay, «I'paduueckoe n3o0pakeHne

https://m.edsoo.ru/ff0alde0



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
https://m.edsoo.ru/ff0a1de0

cuny, «Cunby, «PaBHOIEHCTBYIOIIAS
CUII»

KonrponsHas pabora no remam:
«MexaHn4eckoe JABIKeHUE», «Macca,

32 ILIOTHOCTBY, «Bec Tema,
«['paduueckoe m3o0pakeHne CUIy,
«Cuner»
Hasnenue. CriocoObl yMEHBIIICHUS U bubnnoreka [HOK
33
YBEJIMYECHUS TABJICHUS https://m.edsoo.ru/ff0a20a6
JaBieHwne raza. 3aBHCUMOCTD
34 aBJIeHUs ra3a oT 00bEMa bubnnorexa LIOK
A ’ https://m.edsoo.ru/ff0a2376
TeMIlepaTypbl
Ilepenadya naBieHust TBEPABIMU
35 Tenzhfn >1<Iil KOCTSMH U l:Z:?,aMI/I bubnmorera [TOK
> A ' hitps://m.edso0.ru/ff0a25h0
3akon [Tackains
36 JlaBiieHHE B )KUJKOCTH U Ta3e, bubnuotexa [JOK
BBEI3BAHHOE JIEUCTBUEM CHIILI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau no treme «J/laBienue B bubmuorexa [JOK
SKHUIKOCTH U rase. 3axkoH Ilackana» https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coobmarommmecs cocy et https://m.edsoo.ru/ff0a2970
39 I'mapasnuueckuii mpecc bubnnorexa [IOK
P P https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiaeBoin
JKUJIKOCTHBIA HACOC
ATmochepa 3eMiIM U IPUYKHBL € bubnnorexka [HJOK
41
CYLLIECTBOBAHMUA https://m.edsoo.ru/ff0a2bSa
42 Bec Boznyxa. AtmocdepHoe bubnnorexka [JOK



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
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bu6mmoreka [IOK

43 Omneit Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(HEPHOTO
44 JIABJICHUSI OT BBICOTHI HaJl YPOBHEM buGnnorexa LIOK
https://m.edsoo.ru/ff0a2fc4
MOps
45 Bapomerp-anepoua. AtmocdepHoe bubmmoreka [IOK
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme "
ATmocdepHoe naBneHue"
JleficTBHE XKUIKOCTHU U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJIO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopuas pabota «OnpeneneHue
43 BBITAJIKUBAIOIIEH CHIIBI, bu6mmoreka [IOK
JEACTBYIOLIEH HA TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTB)»
Jlaboparopnast paboTta 1mo Teme
49 «MccneqoBanne 3aBUCMMOCTH BeECa bubnuotexa [JOK
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacTH TeJla»
bu6mmoreka [IOK
>0 Hnapartme Tex https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
51 "KoHcTpynpoBaHnue apeomeTpa win
KOHCTPYMPOBAHHUE JIOJIKU U
onpeereHue e€ rpy30no bEMHOCTH"
52 Pemenue 3agau mo remam: «IlmaBanue bu6mmorexa [IOK



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/ff0a3514
https://m.edsoo.ru/ff0a3a96

cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEPAbIX TEN, )KUIKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrponsHas pabora o teme

53 «J/laBieHue TBEPABIX TN, KUAKOCTEN

Y Ta30B»
bu6mmoreka [IOK

> Mexatiiecicas padora https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

5 Mourocte. Eumiuet MomocTi https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIIHOCTH, Pa3BUBAEMOM Npu 1
noabéMe 1o Jectauie"”

5 IIpocteie MexaHu3Mbl. Peryar.

! PaBHOBecHE cui Ha peiuare
Prryaru B TexHuke, OBITY U IPUPO/IE.

53 JlaGopatopHnas pabora 0.5 bubnuoreka [IOK
«HMccnenoBanue ycioBHi paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara
Pemenne 3anau mo teme «Y cioBus bu6mmoreka [IOK

59
paBHOBECHS phIyara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust
Mexanusma. Jlaboparopnas pabota

60 . 0.5
«M3mepenue KII/ nakinonHOM
MIJIOCKOCTH

61 Pemenne 3amaa mo teme "Pabora, bubmuorexa [JOK
MotHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48

62 Mexanudeckasi JHEPIUsl. bubnmoreka [JOK



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
https://m.edsoo.ru/ff0a4c48

Kunernueckast u noTeHImaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEPUMEHT I10 TeMe
"DKCIEPUMEHTAILHOE ONPEICTICHUE
WU3MEHEHHUS KUHETUYEeCKOU U
MOTEHIIMATBLHON SHEPTUU IPU
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM
TJIOCKOCTH"

KoHntposbHas paboTta 1mo Teme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»

PesepBHrlit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHnueckoe IBuKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

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

67

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
JKUIKOCTEN U Ta30B"

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

68

PesepBHrlit ypok. Pabota ¢ TekcTamu
o teMe "Padota. MOLIHOCTS.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12



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

8 KVIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
. bu6mmoreka [IOK
1 KMHETUYECKON TEOPUHU U UX OIBITHBIC 1
https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEPIOTO, JKUAKOTO U | bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHMA |
BEILIECTBA HA OCHOBE IOJIOKECHUHN
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannuueckue u amopdHble Tena 1 bubmmorexa LIOK
p P https://m.edsoo.ru/ff0a5800
6 CmauvBaHMe U KallWJUISIPHOCTb. | bubnnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TernnoBoe paclIMpeHUe U CKATUE 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUYKEHUS 1
YacTHIL
9 Buytpennss sneprusi. Crioco6st 1 bubnnorexka [HJOK
M3MEHEHUs] BHYTPEHHEN SHEPrUuu https://m.edsoo.ru/ff0a5c60
10 Buns! Tenonepenaun 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakruyeckoe
HCIIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

11
BELLECTB U MAaTEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIJIOBOTO OajlaHca. bubmuorexa [JOK

13 p il
TemooOMeH U TEMI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlabopaTopHnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoabI"

Pacuer xonuvecTBa TEIIOTHI,

15 HEOOXOUMOTO JIJIsI HarpeBaHUs Tena
U BBIJEIISIEMOTO UM MPH OXJIAKIECHUN

16 Jlabopartopnast pabora "Onpenenenue bubnuotexa [JOK
yACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBA. Y IelbHas TEIIoTa bubnnorexa [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepIeBaHNE

18 KPHUCTAIINYECKUX 1;en YenpHas bubnmorera [TOK

p ' https://m.edsoo.ru/ff0a71d2
TEIJIOTA MJIABJICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubmuotexa [JOK
yEeIbHOM TEIIOTHI TUIaBJICHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITNS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6mmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopatopHas
pabota "Onpenencaue
OTHOCHUTEJILHOM BJIaXKHOCTH Bo3ayXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3aa4 Ha onpezeneHue
BJIQYKHOCTH BO3/TyXa

[TpuHIMIBI PaGOTHI TETIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBuraresib BHYTPEHHETO CrOpaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3aILNATA
OKpY’Karollel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHUS U ITPEBPALLICHUS
OHCPIYH B TCIJIOBBIX ITPOIECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota o Teme
"TermnoBble siBIcHUA. V3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa"
Dnekrpuzanus Ten. [[Ba pona
AIEKTPUUECKUX 3aPSAT0B

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

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

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPU
COTMPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumMozeincTBue 3apsyKeHHBIX TEIl.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYecKoe moJie.

0 Hanpsis>keHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
noss. [IpuHIMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX IMOJIEN
Hocurenu snekrpruyueckux 3apsios.

33 OnemeHnTtapHbli 3apsaa. CTpoeHue
aToMa

34 [IpoBOHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpPAaHEHUs IJEKTPUYECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha npuMEeHEeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0

36 cyuiectBoBanusl. lcTrouHuku bubmmorexa [IOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKa

37 JIeNCTBUA DIEKTPUYECKOTO TOKA bubmmorexa [TOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiicrsue

38 AJEKTPUYECKOTO OISl Ha TPOBOAHUKHI 1
U AUDIEKTPUKHT"

39 DNeKTpUYECKU TOK B MeTalJIax, bubnmnorexa [JOK
JKUIKOCTSX M rasax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U e€ COCTaBHbIe
4acTH
Cuna Toxka. JlaboparopHas pabota

41 "N3mepeHue u peryiupoBaHue CUIIbI 0.5 Bubmmorexa LHOK

TOoKa"

https://m.edsoo.ru/ff0a8bd6



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
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHHE.
BoasT™metp. JIaboparopnas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryampoBaHue 0-5 https://m.edsoo.ru/ff0a9%e14
HarnpsKeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS | bubnnoreka [HOK
IIPOBOJIHMKA OT €ro JJIMHBI, ILIOMaaN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CeYEHUs U MaTepuana"
3aBUCUMOCTD CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa 11 ydacTka bubnnorexa LIOK

https://m.edsoo.ru/ff0aa44a

Lernu
Jlaboparopnas pabota
"HccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKa, UIYILETO YePE3 PE3UCTOP, OT 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0aa04e

CONPOTHUBIIEHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnenoBarenbHOE U MapaIEIbHOE
COEIMHEHHS IPOBOJHUKOB
Jlaboparopnast pabdota "IIpoBepka

43 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU | bubnnorexka [JOK
II0CJIEAOBATEILHOM COEAUHEHNUH IBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 IpaBUJjIa JJI CHJIbI TOKA IIPU 1 bubnnorexka [HJOK

napajuieIbHOM COeAMHEHUN
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3aga4 Ha npuMeHEeHUE

50 3axoHa OMa U1t pa3jIuuyHOro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOHUKOB
51 PaGoTta u MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTtopHas pabota "OnpeneneHue
52 a00TBI U MOIIHOCTH 3JIEKTPUUECKOTO Bubmorexa ITOK
pabol P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOUTEn
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorera [IOK
p p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanmne
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TemMe "DIIEKTPUUECKHUE 3apsAbl.
54 3apsoKeHHBIE TEIA U X bubnmorera [TOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [1oCcTOSIHHBIH
AIEKTPUYECKUN TOK"
KonTponbnas pabora no teme
"DHEeKTPHUUECKHE 3apsIIbI.
55 3a H)KCI;IHBIG Tela I/IpI/IX bubmmorera [TOK
P . . https://m.edsoo.ru/ff0abea8
B3auMoAercTBUA. [10CTOSTHHBII
ANEKTPUYECKUN TOK"
56 ITocTostHHBIE MATHUTBIL, UX
B3aHUMOIEHCTBHUE
57 Ypok-uccnenosanue "M3ydenue bubnmoreka [JOK
MOJIEW ITIOCTOSHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6mmoreka [JOK
58 3eMIId U €ro 3HaueHue I KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



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
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmneIT OpcTena. MarauTHoe noje
JIEKTPUUYECKOro Toka MarHurHoe
10JI€ KaTyIIKU C TOKOM

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

60

[IpuMeHeHue >EeKTPOMarHuToB B
texHuke. JJaboparopuas pabota
"N3y4yeHue neicTBUSI MarHUTHOTO
0JIs1 HA MMPOBOJIHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTaTENb IOCTOSIHHOIO
Toka. Mcrionp3oBanue
ANEKTPOABUTaTENEH B TEXHUUECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpynpoBaHnue u usyueHue
paboTHI AJIEKTpOoaABUTATENS "

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

62

Omnbrtel @apases. 3akoH
ANEKTPOMAarHUTHOM MHIYKIIUH.
IIpaBuio Jlenua

63

Onektporereparop. Crocoos
MTOJTYYCHUS JICKTPUICCKOM dSHEPTHH.
DNeKTPOCTaHIMHU Ha
BO300HOBIIEMBIX UCTOYHUKAX
SHEPTUU

64

65

66

[ToaroroBka Kk KOHTPOILHOM padoTe
10 TeMe "DIIEKTPUUECKUE U
MarHuTHBIC SBICHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAaTHUTHBIC
sIBJICHUS "

PesepBHelIit ypok. Pabota ¢ Tekctamu

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teme "TemnoBeie sBiaeHus"

https://m.edsoo.ru/ff0acc5e

PesepBHbIii ypok. Pabora ¢ TekcTamu

67 1o Teme "HOCTUOﬂHH'}? i ! II?tI;If::I/I//II(I)f:cIl(SiES/IﬁanCdC6
AIEKTPUUYECKUN TOK
68 PesepBHbIii ypok. Pabora ¢ Tekctamu |
mo Teme "MarauTHbie siBIcHUS"
OBIIEE KOJIMYECTBO YACOB I10 63 14.5

I[TPOT'PAMME



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

9 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
(1)
Jl:‘/-ﬂ Tewa ypoka Bcero Konrpoaenpie  IMpakriieckue II/I[:;:CHHSI gg[jl;l;zil;feﬂbnme
padoThI padoThI pecypeni

| MexaHnuecKoe JBUKECHHE. |
MarepuranbpHas TOUYKa

) Cucrema orcuera. OTHOCUTEIIFHOCTD | bubnunoreka LIOK
MEXaHNYEeCKOTO ABMKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE | bubnuoreka [IOK
JBHKCHHUC https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE IPSIMOIUHEIHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE | bubmmnoreka HOK
JBUOKEHHE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH)KEHHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSI Tea Mpu | | bubnnorexa [JOK
PaBHOYCKOPEHHOM ABIKECHUU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

2 CBoboanoe nagenue tei. OnbITh |
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 | bubmuoreka [IOK

OKPY’KHOCTH. HCpI/IO)I 1 9acCToTa

https://m.edsoo.ru/ff0ael76



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

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 [leHTpOCTpEMHUTEIIBHOE YCKOPEHHE
1 [IepBe1it 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bubmuoteka [JOK
PaBHOpelicTByrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3ak0oHOB HproToHA https://m.edsoo.ru/ff0aeb6e
bubnunoreka LIOK
15 Cua ynpyroctH. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTH
17 Jlaboparopnast pabora «Ornpezaenenue bubnnorexa [JOK
JKECTKOCTH NPYKUHBI https://m.edsoo.ru/ff0aee28
bu6nmorexa LIOK
18 Cua Tperms https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopatopHnas pabota "Onpeznenenue bubmmnorexka HOK
20 "
Kod(duUIeHTa TPEHUS CKOIBKEHUS https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teme "3akoHbI
21 HrroTona Clil a octu. Cuna bubmmorexa [TOK
pioT . 718 yrpyr e https://m.edsoo.ru/ff0afb8e
TpeHUs
” Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnoreka [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

HaacHus

Ypok-koudepenius "JIBuxeHue TeI

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTU U 3aKOH BCEMUPHOTO bubmmorexa [JOK
. P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

)5 [IepBas kocMHuueckas CKOPOCTb. bubnmoreka [JOK
Hesecomocts 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHON TOYKHU.

26 AOGCOTIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ff0afe36
3aKperIEHHON OChIO BpAIICHUS

27 MowmenT cuinsl. LleHnTp TsKECTH

)3 Pemenue 3amau nmo teme "MoMeHT bubnunoreka LIOK
cunbl. LlenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo

29 TeMe "MexaHn4uecKoe ABHKEHNE bubmmorexa OK

. " ) https://m.edsoo.ru/ff0b0408
BiaumopeiicTBue Ten
KonTponbhas pabota no teme
30 "MexaHn4YeCcKOe IBIKEHNE bubnuorexa [IOK
N ) ) https://m.edsoo.ru/ff0b06ec
BzaumopeiicTBue Ten
Nmnynec Tena. Umnynsc cuiiel. 3aKoH
31 COXpAaHEHUs UMITYJIbCA. YIPYroe u bubmmorexa [IOK
p y o pyr https://m.edsoo.ru/ff0b07fa
HEYMPYroe B3auMOJICHCTBIE

3 Pemenue 3agaud mo reme "3akoH but6mmorexa [IOK
COXPaHEHHUs uMIysbca" https://m.edsoo.ru/ff0b096c

33 VYpok-koHpepeHuus "PeakTuBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JBUKEHHE B IIPUPOJE U TEXHUKE"

34 Mexannueckasi paboTa 1 MOITHOCTh bubmmorexa [TOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa crIbI TSKECTH, CHIIBI bubmuoreka [JOK
YIOPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ffO0b0Odb8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MTPU
PaBHOMEPHOM JIBU)KEHUU TeJIa 110
TOPU30HTAIILHON IIOBEPXHOCTU
17 CBsi3b DHEprUH U PadOTHI.
[loTeHuunanpHas sHEpPrUst
18 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KUHETHUYECKON SHEPrUun https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUsl SHEPTUHU B
MEXaHUKE
40 JlaGopatopnas pabora «M3yueHue bubnmnoreka HOK
3aKOHA COXPAaHEHUS DHEPIUM» https://m.edsoo.ru/ffOb12fe
41 KonebarensHoOE IBUKEHNUE U €T0 bubmnoreka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxaromue KoneOaHusl. bubnnorexa [JOK
Breinyxxaennsie kosnebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NPYKUHHBINA
MasATHUKHU
VYpok-uccienoBanue «3aBUCUMOCTb
44 nepuo/a KojiebaHuM OT KECTKOCTH bromorexa OK
https://m.edsoo.ru/ff0b197a
MIPY’KAHBI U MAcChl Ipy3a»
45 [IpeBpamenue sHepruu npu

MeXaHHYECKUX KOJIeOaHUIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

Jlaboparopnas pabota «Onpenenenue
YaCTOTHI U TIEPHO/Ia KoJeOaHu i
OPY)KUHHOTO MasTHHUKA»

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

47

Jlaboparopuas pabota «I[IpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJIeOaHni
rpy3a, HOABELUIEHHOTO K HUTH, OT
Macchl Tpy3a»

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

48

49

50

Mexaunueckue BoaHbL. CBOWCTBA
MexaHu4yecKux BOJH. [IponoabHbIe 1
MOTNIEPEUHBIE BOJIHBI

Ypok-koHpepeHus "MexaHnndeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJTHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

bubnuorexa [{OK
https://m.edsoo.ru/ffOb21fe

51

Ypok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-koHpepeHus "YnpTpa3ByK u
UHOPa3BYK B IPUPOJE U TEXHHUKE"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
TeMe "3aKOHBI COXPaHEHHS.
Mexanunueckue kojaeOaHus U BOJTHBI"

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

55

KonTponbhas pabora no teme
"3akoHbI cOXpaHeHus1. MexaHnveckue
KoJieOaHus U BOJTHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNeKTPOMarHuTHOE IoJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-koupepennus "llkana
53 3JE€KTPOMArHUTHBIX BOJIH. bubnmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffO0b2fe6
BOJIH JI COTOBOI CBA3H"
VYpoxk-uccienoanue "M3yuenue
. bubnnorexa [{OK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
Pemenue 3agau Ha onpeneneHne
60 4acTOTHI U JJIMHBI 3JIEKTPOMarHuTHOM
BOJIHBI
DneKTpoMarHuTHasi IpUpo/ia CBETa.
61 Cko Or():TI) cBeTa Bomrl)osme CBOMCTBa bubmmorexa [IOK
p ) https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. IIpsaMonuneitHoe
62 acIpoCTpaHEHHUE CBeTa. 3aTMEHUS brommorexa [TOK
pactipoctp ) https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBETAa. 3epKaia.
63 Pemenue 3amau Ha IpUMEHEHHE bubmmorexa OK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Ipenominienue cBeta. 3aKoH bubmmnoreka HOK
IIPEJTOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpAKEHUE CBETA.
65 Hcnonws30Banme MOTHOTO BHYTPEHHETO bubmmorexa [IOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPaXEHUS B ONMTHYECKUX CBETOBOIAX
66 Jlaboparopnas pabota "HccrnenoBanue



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

3aBUCUMOCTH yIJia MPETOMIICHHS
CBETOBOTO JIy4a OT yTIJIa [MaJIcHUus Ha
rpanute "Bo3ayx-crekio""

Ypok-koHpepennus "Micnons3oBaHue

67 IIOJIHOTO BHYTPEHHETO OTPAXKECHUSI:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"

68 JIunzel. OnTryeckast cuiia JIMH3bI bubmmorexa OK

https://m.edsoo.ru/ffOb3f2c

69 [TocTpoenue n3o0paxeHuit B TMH3aX bubmorexa HOK

https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabota "Onpexnenenue
PaTopHai p P . bubnunoreka LIOK
70 (hOKYCHOTO PACCTOSIHUS M ONITHYSCKOMN
. " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIIEi INH3bI

71 Ypok-koH(pepeHus "OnTudaeckue bubnnorexa [JOK
JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ff0cOa7e

72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa HOK

https://m.edsoo.ru/ff0b4684

73 VYpoxk-koHpepenuus "Jledexrsr
3penus. Kak coxpanuts 3penue"

Pa3noxxenue 6enoro ceera B CEKT.

74 Omneitel HetoToHa. Crnoxenue bubmuoreka [IOK
CIIEKTpaJIbHBIX LIBETOB. /[ucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa
JlabopaTtopHas padota "OMBITHI 11O
Pa3IoKEHUIO OENIOTO CBETa B CIIEKTP U

but6mmorexa [IOK
75 BOCIIPUSATHUIO LIBETA MPEIMETOB MPHU UX

HaOJIIOICHNH Yepe3 LBETOBbIE
¢bunasTper"

https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0b3f2c
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/ff0c0e2a

VYpok-nipaktukym "BonHoBbie

76 CBOMCTBA CBETA: JUCIIEPCHUS,
uHTephepenus u qudpaxums’"
77 Omnsitel Pe3epdopaa u ruranerapuas bubnmnoreka HOK
MOJENb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Moaens atroma bopa
Hcnyckanue 1 noriouieHue cBera
79 aromoM. KBauTbl. JInuneituarosie bubmmorexa [IOK
) ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 VYpok-npaktukyMm "Habmrogenue bubnnorexa [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUJIBI bubmmorexa [IOK
& A https://m.edsoo.ru/ff0c1672
20 Crpoenue atomHoro siipa. Hykinonnas bubnnorexa [JOK
MOJEIb https://m.edsoo.ru/ffOc18ac
23 PannoakTuBHBIE NIpEBpALCHUS. bubnmnoreka HOK
N3oTomsl https://m.edsoo.ru/ffOclal4
24 Pemenue 3agad mo Teme: bubmnoreka IIOK
"PagnoakTuBHBIE IPEBpaIieHUs" https://m.edsoo.ru/ffOc1b4da
85 [lepuon nonypacnana
VYpoxk-koHdepenius "PagnoakTHBHBIE
86 I/IBI:J)'I eHI/If({b Bpn UpoJie, MEAUIIMHE brbmmorexa [TOK
> " PHPOAE, NMEHIIHS, https://m.edsoo.ru/ff0c2126
TEXHUKE
SInepHbIe peakni. 3aKOHBI
87 coX paHeHESI 3aps0BOTO U MAaCCOBOTO bromorexa OK
P PAR https://m.edsoo.ru/ff0c1c58
qUCe
28 DHeprus CBA3U aTOMHBIX siaep. CBs3b bubnmnoreka [JOK

MAacCCBI 1 DHEPIrun

https://m.edsoo.ru/ffOcld7a



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

&9

Pemenue 3ampau no reme "SnepHeie
peakuuu"

90

91

92

93

Peakuuu cunTe3a U 1eneHust saep.
Wcrounuku sHeprun ConHua v 3BE311
Ypok-koudepennus " nepHas
sHepreTuka. JleicTBus
PaZMOaKTUBHBIX U3ITy4YE€HUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanTtoBsie siBneHus"

KonTponbHas pabota no teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBsbie siBieHus"

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc1e88

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble paboThI 110 Kypcy
"B3aumoneiicteue ten"

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

95

[ToBTOpenue, 06o61eHue. Peenne
PACUCTHBIX U KAYCCTBCHHBIX 3a1a4 110
teme "TeroBbie porecch”

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTrOopenue, o6o0menue. Pemenue
pacyeTHBIX ¥ KaYeCTBEHHBIX 3a/1a4 T10
teme "KIIJ] TerioBbIx aqBurarenei"

IToBTrOopenue, o6o0menue. Pemenue

pacueTHBIX U Ka4ECTBEHHBIX 3a]1a4 110
teme "KIIJ[ anekTpoycTtaHOBOK"

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

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
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https://m.edsoo.ru/ff0c2a22
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[ToBTOpenue, o6o0mIeHHE.

bubnunoreka LIOK
8 JIa0 0 1 1
? " A0OPATOPHAIC pa O"TH 1o xypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 buGnuorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUS B MEXaHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koebanus u 1 bubnmorexa LHOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, o600meHne. Pabora ¢
" bubnnorexa [JOK
101 TekcTaMmu 110 TeMe "CBeTOBEIE 1
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTtaMmu 1o TeMe "KBaHToBasg u 1
saepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 7 knacc/ [epeimkun A.B., O611eCcTBO ¢ OTpaHUYCHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe oduiectBo «M3aaTenbCcTBO
«IIpocBemenue»

» dmsuka, 8 knacc/ [epeimkua A.B., OOIIeCTBO C OrpaHUYEHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe o0iecTBo «M3aaTebcTBO
«IIpocBemienue»

» Gusuka, 9 xknacc/ [epoikun A.B., ['yrHuk E.M., O611ecTBO ¢ orpaHuYeHHOM
OTBETCTBEHHOCTHIO «[PODA»; AkninonepHoe odiecTBo «M3aaTenbcTBO
«IIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

» Gusuka, 7 knacc/ [epoeimkun A.B., OG11ecTBO ¢ OTpaHUYEHHOM
O0TBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiectBo «M31aTenbeTBO
«IIpocsemienue»

» dusuka, 8 knacc/ [lepeimkua A.B., O61ecTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbCcTBO
«IIpocBemenue»

» Gusuka, 9 xknacc/ Iepoimkun A.B., I'yrHuk E.M., O611ecTBO ¢ orpaHuYeHHOM
OTBETCTBEHHOCTHIO «JIPODAY; Akiinoneproe obimectBo «M31aTenbcTBO

«IIpocsemenue»



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
https://resh.edu.ru/
https://interneturok.ru/?utm_source=yandex utm_medium=cpc
utm_campaign=45730940 utm_content=4774800531 utm_term=skysmart
yclid=13825685015912775679
https://nsportal.ru/
https://infourok.ru/

https://multiurok.ru/
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