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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00mIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom deaepanbHOi paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duszukar.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYaroUuXxcsi M OpPraHu3alyi0 H3ydeHHUs
¢u3MKN Ha AEATeTbHOCTHOW OcHOBEe. B mporpamme mo (u3uke yUWTHIBAIOTCS
BO3MOXXHOCTH y4eOHOTo mpenmera B peanumzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TaKkKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpesesieHue yueOHoro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpHYIO MOCIeA0BaTEILHOCTh
U3yYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOTIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUarOIINXCS.

[TIporpamMmma mo ¢Qu3uke paszpaboTaHa ¢ LEIBIO OKa3aHUS METOIUYECKON
MOMOIIH YYUTEIO B CO3/IaHNU pabouel MpOorpaMMBbI 10 y4eOHOMY TIPEIMETY.

dusuka sABISETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyYHBIX
y4€OHBIX MPEIMETOB, IOCKOJBKY (PU3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE IPOIIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKOU
reorpaduell, BHOCUT BKJIQJ] B €CTECTBEHHO-HAy4YHYI0 KapTHHY MUDA,
NpeIoCTaBlIseT HauOoyiee SCHBbIE OOpas3lbl NPUMEHEHWS HAyYHOTO METOoja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyUYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTU W
MHTEepeca K HayKe Y 00yJaronmxcs.

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

e HAYYHO OOBSICHATH SIBJICHUS,

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAy4YHBIE
JIOKA3aTeNIbCTBA JIJISl TIOJIYYCHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompeneneHsl B Konmenmuu mpenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocserienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

IpHOOpETEHHE HHTEpeca M CTPEMJICHHS OOydYalomuXcs K HaydYHOMY
U3YYCHUIO TMPUPOJIBI, Pa3BUTHE HX MHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
dbopMHpOBaHHE HAy4YHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yUeHHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTUS APYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEACTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
poeCCHOHAIEHOMN ACATEIPHOCTH, CBI3aHHON ¢ (PM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIIPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHue 3HaHUM O JAUCKPETHOM CTPOCHHMHM  BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PACUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM bu3nIecKux MOJIEIICH, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOMAaTh MIPUPOIHBIC SIBIICHUS U BBHITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB padOThl ¢ MH(poOpManuen (HU3NIECKOTO COJEp KAHMS,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHHSIX (DU3NYCCKON HAyKH.

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

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

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



7a00paTOpHBIX PAaOOT W OMBITOB C Y4YETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
oOyJaromuxcs, CIUCKa SKCIIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3HKe.



COAEPXXAHUE OBYUEHUA
7 KUIIACC

Pazgea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O mpupone. SIBneHus npuponbl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbL. M3MepeHue @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpentHocts n3mepeHuil. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aroT TMPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| NO3HAHMs: HAOIIOACHHE, MOCTAHOBKA HAYYHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NIPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUeCKuX SIBICHHUI C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. ®uznyeckue npuOOPhl U NPOLEAYypa MPAMBIX U3MEPEHUN aHAJIOTOBBIM U

1M(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKAJIbl U3MEPUTEIBHOIO TpUOOpa.
2. HM3mepeHue pacCTOSHUMN.
3. H3mepenue 00bEMa KUAKOCTU U TBEPAOTO TENA.
4. OnpeneneHue pa3MepoB MajbIX TEN.
5. M3mepenue temmeparypsl HNpH MOMOIIHA KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYpHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUM BeLIeCTBA.

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

JIBm>kenne yactuy BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
temnepaTypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3aumonelicTBue YacTuil
BEILECTBA: MPUTSHKEHUE U OTTAJIKUBAHME.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3aMMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.



2. Habmonenue nuddysumn.
3. HabGmonenue — sBieHWi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHUIO TEIUIOBOIO PACIIMPEHUS Fa30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. JIBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SBnenne uHEpUUM. 3aKOH HMHEpUUH. B3aumopaeicTBHE TeNl Kak NpUYHHA
U3MEHEHHS] CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBs3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIEC
00BbEMa BEIIECTBA.
Cwmita Kak XapakTepUCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHHUE TIATOTEHHS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonencrByromas cuil. Cuila TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUECKOTO JIBHXKEHUS TeTa.
2. N3mepeHune CKOpoCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBeHus HHEPIUU.
4. HabGnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IIapuKa B )KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
OnpeneneHue IIOTHOCTH TBEPIOTO Tea.

4. OnbITEI, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTb pacTshkeHUs (aedopmarim)
MPY>KUHBI OT MPUIIOKEHHON CHUIIBI.

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

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBETWYCHUS NaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemnepaTrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH I[lackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniuecs: cocysl. ['uapaBnuyeckue MeXaHu3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHONW 000y0ukn 3emiu. OmbiT Toppuyemmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO TABJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrpykEHHOE B HUX TeJo. BelTankuparomias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne nercTBUS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

8. YcioBHE IUJIaBaHUA TeJ: IJIABAHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEMN TEa U )KUIKOCTH.

Jlabopamopuwvie pabomul u onvimaol.

1. HccnenoBanue 3aBHCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CUJIbI, JCHCTBYIOIIEHM Ha  TEJO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CHIIbL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

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

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

A A T o

~

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHWU3MBI: pblUar, OJOK, HAKJIOHHAs TIJIOCKOCTh. IIpaBmio
paBHOBecus pbluara. [IpumeHeHue mpaBuia pPaBHOBECHS phluara K OJIOKY.



«3onoroe mnpaBwino» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprusa. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauyuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAJIBHON MIOBEPXHOCTH.

2. HccnepnoBanue ycnoBuM paBHOBECHS pblUara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TeruioBbie iBJICHUA.

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

Mopgenun TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucramnnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUW MOJIEKYIAPHO--KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWJUISIPHBIE SIBJICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIuIonepesaya 17} COBEpLIECHUE paboThI. Bunsl TEIIONEepEaauHn:
TEILIONPOBOJAHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BeUleCTBA. TeminooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJelbHasg TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHUS.

BnaxnHocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer pabotel TeroBbix apurareneit KIIJ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aLIUTA OKPYKAIOUIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JBUKEHHUSL.
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Hab6nronenune nuddysun.

HaOnroienue siBeHUi cMauMBaHUs U KalMWIISIPHBIX SIBJICHUN.
HabGnrogeHue TemioBoro pacuperus Teul.

N3meHenue naBieHUs ra3a MpU U3MEHEHHH O00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Bunae! Tenmonepenayu.

OxJaxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHU padOThl BHEUTHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl TIPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuwie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OnpITBl IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.
OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIH caxapa.
OnpITel MO HAOIIOJEHUIO TEIJIOBOIO PACIIMPEHUS Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenre AaBleHUs BO3yXa B OaJUIOHE IIITPULIA.

OnepIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JaBJICHUS BO3JyXa OT €ro
00BbEMa M HarpeBaHUs WM OXJIAXKICHUS.

[TpoBepka runoressl JMHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KMJIKOCTH
B TEPMOMETPUUYECKOMN TPyOKE OT TeMIIepaTyphl.

HaGmronenue wu3MeHeHUsT BHYTpEHHEH »JHEpruM Tejla B pe3yJbTare
TeIIonepesayr U padoThl BHEITHUX CHJL.

HccnenoBanue sBJIEHHS TEIIOOOMEHAa MPU CMEIIMBAHUM XOJIOAHOW U
ropst4er BOJIBL.

OnpeneneHue  KOJWMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJAOM  IpHU
TEMJI000MEHE C HATPEThIM METATUYECKUM HUITUHAPOM.

Onpenenenue yaeabHOU TENIOEMKOCTH BEIIECTBA.

HccnenoBanne nporecca UCIIapeHus.

OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO31yXa.

Omnpenenenue yeapHOM TEIIOTHI IIJIaBJICHUS JIb/A.

Paznen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onektpuzanusi Tena. JBa poja 3iIeKTpUYEeCKuX 3apsanoB. BzaumopaercTBue
3apsbKeHHbIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSJI0B U PACCTOSIHUSI MEXKAY TEJIAMH).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 2JyieKTpuueckoro mojs. Ilpuniun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAaYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUA TOK. YCIIOBUS CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH TOCTOSHHOrO TOKa. JIEHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSIKEHUE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COEIMHEHHE
IIPOBOJIHUKOB.

PaGota u MoIIHOCTh 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DOneKkTpuyecKre 1enu U NOTPEeOUTENH IEKTPUIECKON sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHL.  B3auMoAeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJ€  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCronp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarauTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0sl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOUHHUKAX SHEPTHUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKass MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsI0B.
[IpOBOAHUKH U AUDIIEKTPUKH.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeliCcTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MATHUTHBIX MOJIEH MTOCTOSTHHBIX MarHuTOB.

OmneiT Dpcrena.

MarauTHoe 1nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

OneiTel @apajes.

3aBUCHUMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepeHne u peryinpoBaHue HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pE3 pPE3UCTOp, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JJIMHBI, IUIOMAAU MONEPEYHOTrO
CEUYEeHHUs U MaTepuaa.

[IpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApaJJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 pe3UCTop.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucTope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICHCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TMOJS  TIOCTOSIHHBIX ~ MAarHUTOB  TPH  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanre AeMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITEL, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATYIIKK C TOKOM M MAarHhTa OT CHJIbl TOKA W HANPABJIECHUS TOKAa B
KATyIIKE.

18. MI3yueHue AeCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHON YCTAHOBKH.

21. OnbITBI TIO MCCJIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUs W HAIpPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KITIACC

Pa3znen 8. Mexannueckue siBJCHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKECHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABMKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

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

IIepseiit 3ak0H HeroTroHa. Bropon 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEpHO3ULIMU CHJL.

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

Cunia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHUE CBOOOJHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenne mvmynbsca. UMmynbe cuibl. 3aKOH COXpaHEHUs
MMITyJIbCa. PEakTUBHOE IBUKEHUE.

Mexannueckass paboTra W MOIIHOCTH. PabGoTa CHJI TSOHKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHMabHAs Y2HEPTUS TeJa, MMOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHas SHeprus cxKatou npyxkuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW ASHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tell

OTCYETA.



o u bk~ ow

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

CpaBHEHHE TyTe W TPACKTOPUI JBUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTENIBHO Pa3HbIX TEJI OTCYETA.

N3mepenre CKOPOCTH U YCKOPEHUS MTPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHUs Tela OT MAcChl Tella U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICCTBHH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJECHCTBUU.
Habnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU IIPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM DHEPIUU TP JABUKEHUH TeEJIA MO IEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIDKEHUS [IAPUKA I TETIEKKU.

OmpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHS Opycka WM JIBHKCHHS
HIapUKA [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHMsI Teja TMPU PABHOYCKOPEHHOM JBUKEHUM TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HauajlbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHOM CKOPOCTH MYTH OTHOCATCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJINHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhPuiieHTa TPEHUS CKOJIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0HAa COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUS U BOJIHBI.

KonebatenbHoe aBmxeHne. OCHOBHbIE XapaKTEPUCTUKHU KOJI€OaHUil: Iepro,
4acToTa, aMIUINTya. MateMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUU MPH KOJIEOATETBLHOM JIBH)KEHHH.

3aryxaomue — koneOaHus.  BpiHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKUMX BOJH. IIpomonsHble U
IIOTIEpEeYHble  BOJIHBL. /[[nMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa W BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmronenue koseOaHUM Ten MOJA AEUCTBUEM CHUJIbI TSDKECTH U CHUJIBI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYXIEHHBIX KOJIEOaHUM U pe30HaHca.

PacnipocTpaneHue npoaoiabHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopuwie pabomul u onvimaul.

1. OnpeneneHve YacToThl W MepUoja KoJeOaHWH MaTeMaTU4ecKoro
MasTHHKA.

2. OmpepeneHrie 4acTOThl M IEPHOJa KOIeOaHU MPYKUHHOTO MAATHHKA.

3. HccnepgoBanue 3aBUCUMOCTH TMEpPHOJIa KOJIEOaHUM MOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

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

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl rpys3a.

6. OmbITbI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh  IepuoAa  KoJebaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUS.

I L

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoNHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimeol.

1. V3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  momenp  cBera.  Mcrounuku — cBera.  I[IpsMosmHEerHOe
pactipoctpanenue cBera. 3atmenust Connia u JIlynsl. Otpaxkenue cBera. [1nockoe
3epKaJI0. 3aKOH OTPAXKEHHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaXeHHE cBeTa. lIcronb30BaHUME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B smH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MHUKpOCKOTIa M Tejeckoma. ['1a3 kak omTuhyeckass cucteMa. bium3opykocTh u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon nydei B coOuparorieit JIMH3e.

X0/ JIy4er B paCCEUBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aeictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moxens riaasza.

11. Pa3noxenue 6enoro cBera B CIEKTP.

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

Jlabopamopusie pabomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTpPaXKeHHUs CBETOBOrO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEpPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMIJIEHUS CBETOBOTO Jiy4ya OT yrJjia
MaJIeHNs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. Ilomydenue n3006paxeHHii ¢ TOMOIIBIO COOUPAIOILIEH JIUH3BI.
Onpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JIMH3BL.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETa B CIIEKTP.

7. OnbITHI IO BOCHPUATHIO IIBETA MPEAMETOB IPH UX HAOIIONCHUM 4Yepes
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

Omnwitel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
HcnyckaHue 1 NorioieHne cBera aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Asba-, 6eTa- U ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hykionnas wmopens aromHoro snxpa. Msoromsl.  PannoakTuBHBIE
npespaieHus. [lepron monypacmnana aTOMHBIX sIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA paauOaKTUBHBIX HW3JIIyYEHHW HA KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIIEHUS.

2. CHoekTpsl pa3IMYHBIX T'a30B.

3. CnekTtp BoAopoaa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHHs IpUPOIHBIX MUHEPAJIOB U MPOJLYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnrogeHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE HHEPIrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO--0000IAOIIMI MOAYJIb TPEAHAZHAYEH JIs1 CUCTEMATHU3au1
U 0000IIeHHS  TPEIMETHOTO  COACpKAaHWA U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i MOJATOTOBKU K
OCHOBHOMY TOCYAQpCTBEHHOMY »JK3aMeHy 10 (¢u3uKe s 00ydyaromuxcs,
BBIOPABIIUX ATOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUH TAHHOTO MOIYJI PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUJBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  0o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAYYHAas! TPAMOTHOCTh: OCBOECHHE HAy4YHBIX METOJOB HCCIEIOBAHUS



SBICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (DU3HUECKUE
ABJICHUS, NPUMEHsS II0JyYECHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4YE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMIINAIBHO NEATEIBHOCTHBIA XapaKTep NaHHOIO paszena peaau3yercs
3a Ccuér TOro, 4yrTo OOyyarolluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPEJIAaracTCs:

HAa OCHOBE IIOJNIyYEHHBIX 3HAHUW pACMO3HABaTh M HAYYHO OOBACHATH
¢uznyecKue BICHUS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJIbl UCCIEOBAHUS (PU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U ITOIYYEHHS TEOPETUUECKUX BBIBOOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJEEe BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue UMKy HA ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT c(popMuUpoBaHbl CIEAYIONINE JTUUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

— MPOSIBIICHUE UHTEPECA K UCTOPUUA U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3nyuecKoil HayKu;

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

2) rpaskaIaHCKOro U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTHKEHUN (PU3UKH;

— OCO3HAaHME BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, IJAKOHUYHOCTH;

4) IEHHOCTU HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKu KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJIbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro o0pa3a KWU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBuJl OE30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHUM M TEIUIOBBIM O0OpYyIOBaHHMEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBbIKa pedIieKCUHM, MpPU3HAHUE CBOETO MpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APYyroro 4eJoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUHM MPAaKTUYECKHX 3a1ad (B paMKaX CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTUYECKOH U



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

e — MHTEpEC K MPAKTUUECKOMY M3yUCHHIO MPOdeCcCHii, CBA3aHHBIX ¢ PUBUKOM;

e 7)3KOJIOrHY€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHHMM Ui pEIICHUs 3ajad B
0o0JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX TMTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

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

e 8) amanTanuum K HU3MEHSIOIIMMCH YCJIOBUSAAM COLMAJBLHOM U NPHPOIHOM
cpeabl:

e — IMOTPEOHOCTh BO B3aWMOJCUCTBUU MPHU BHIMIOJIHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKOW HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApYyTrux;

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTA YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TIOTPeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNe(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
du3uKy;

e — IUIAHUPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHUH HOBBIX (HUIUUECKUX
3HAHUM;

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

e — OLEHKAa CBOMX JEWCTBUA C YYETOM BIUSHHS Ha OKPYXKAIOUIYIO Cpeny,
BO3MOJKHBIX TJTOOQIBHBIX TTOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE IT03HABATEIILHBIC YHUBEPCAIbHBIC YICOHbBIC TeHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCaJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC JICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue J1eficTBUA:



BBISIBISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUIA);

yCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKALMU, OCHOBAHUSA AJIS
0000IIIEHUS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYMHHO--CJICICTBEHHBIC CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUH U MPOLIECCOB, JI€JaTh BBIBOJBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHOco0 pemieHus y4eOHOM (duznueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIICHUs, BBHIOOp Hamboiee
HOJIXOJISIIETO C YUETOM CaMOCTOSITEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKyue 1eMCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITEIBHO COCTABIEHHOMY IIJIaHY OIBIT, HECIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOIrO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMAILHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pPe3ysibTaTaM
IPOBEAEHHOIO HAOJIO/IEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3UUECKHUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3IUYHbIC METOJbl, UHCTPYMEHTBI U 3aIPOCHI TIPHU TMOUCKE U
orOope WHGPOPMAIMKM WJIA JIaHHBIX C Y4ETOM TMPENIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHANMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

CaMOCTOATENIHO  BBIOMpaTh ONTUMANbHYIO (GOpPMY  TPEACTaBICHUS
uHQopMaIlUl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TuarpaMmMaMu, HHOU IpauKoi M X KOMOWHAIIUSIMH.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7le OOCYXJIEeHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1Ia0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI TI0 CYIIIECTBY 00CYKIAEMOU TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha PEIIeHWE 3a/ladyu U TP KaHHE
OJ1arokeaTeIbHOCTH OOIICHUS;



COMOCTAaBIIAATh CBOM CYXAEHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
JUanora, oOHapyKUBaTh Pa3IUYMe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
nyOJIMYHO IPEACTABISATh PE3YIbTAThI BBHIIIOJHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

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

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no €€ JOCTIKEHUIO: paclpeiesiTb poiH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

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

OPUEHTUPOBAThCS B  PA3NIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaTbHOE, TPHUHSITHE PEIICHUs B TPYyIIE, MPUHATHE PELICHUN
TpyNIon);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHus: (PU3NUECKON 3a1aul WK
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pELICHUM;
nenath BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PELIECHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U IpeJiararh IjiaH €€ U3MEHEHHS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTHXKEHHS])) PEe3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
¢u3nyecKoro MCCIEOBaHMUS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJECHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJIU U YCIOBUSAM;

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



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKHX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYIroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 7 KkJacce rpeaMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSl YMEHUIN:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHUS,
HaAOI0/IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAEKTOPHUs, PaBHOJECHUCTBYIOIIAS
cuna, jaedopmanua  (ympyras, — IUIaCTHYECKasl)),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBieHus (auddy3us, TEMIOBOE ABUKEHHUE YACTUIl BEIIECTBA,
PAaBHOMEpPHOE  JBWIKEHUE, HEPAaBHOMEPHOE  JBIWKEHUE, HHEPLHS,
B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, Nepenaya JaBiCHUS TBEPABIMU TeJIaMH, >XHIKOCTAMH H
razamM, arMoc(epHOe JaBJiCHHWE, IUIABaHUE Tel, [PEBpaIICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBICHHUE;
pacmo3HaBaThb NPOSBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpYXalollleM MHpEe, B TOM uHcie (U3UUYECKUE SIBICHUS B MPUPOJE:
IpPUMEPHl ABWKCHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW M HEXHBOU
npupojie, ACUCTBHE CHUJIBI TPEHUS B MPHUPOAE U TEXHHUKE, BIMSIHHUE
aTMoc(epHOro JaBJeHUs Ha >KMUBOM OpraHH3M, IUIaBaHUE PbIO, pbluaru B
TEeJIe YeJIO0BEKa, MPU 3TOM NEPEBOJUTH MPAKTUUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€ U (PU3UYECKHE SIBJICHUS, UCHOb3YS
dbu3nYecKkre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHUJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYECKas padoTa, MOILIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO [EHUCTBUS MEXaHU3MOB,
KUHETHYeCKass M TMOTEHIMalbHAs JHEPTus), MpH OMHUCAHUU IPABUIBHO
TPAKTOBaTh  (PU3WYECKUII  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAaYEHUs1 W €IUHULBI (PU3NYECKHX BEJIUYHMH, HAXOJIUTh (HOPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUJI (BAOJb OJHOW mpsiMoit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHus pbryara (0Joka),
«30JI0TO€ TMPaBUJIO» MEXAHWKH, 3aKOH COXpaHEHUS MEXaHHYeCKOU
OHEPruM, MpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBICHUS, POLIECCHI U CBOMCTBA TEM, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMil MpPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh MIPUYUHHO--CJICJACTBEHHBIE CBSI3M, CTPOUTH OObsICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemar pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBHS 33/1a4 3aIMCBIBATh KPATKOE yCJIOBHE, MOJICTABIATh (PU3NUECKUE
BEJIMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JTaHHbIE, HEOOXOAUMBIE JJI1 PEUIEHUs 3a/1ay, OLIEHUBATh PEATHCTHYHOCTh
MOJTy4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaThb MpOOJEMbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
Npeanojoxkenue  (TUmoresy),  pa3inyaTb W UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznuecKux CBOMCTB TeJ: dbopmynrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000py10BaHMUS,
3aMMChIBATH XOJ ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Tela,
o0bEMa, CcHUJIBI U TEMIEPAaTypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aMUCHIBATH I[OKa3aHUS NPUOOPOB C YUYETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJAHOW (PU3MUECKOW BEJIMYUHBI OT
JIPYroll C HCIOJIb30BAHUEM MPSIMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH
PaBHOMEPHO JBWXKYLIErocs Tela OT BPEMEHW JBHIKEHHS TeEla, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca TeJla, KauecTBa 00pabOTKH MOBEPXHOCTEM Te
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CHUJIbI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH TeJa U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH Te€Ja, OT MIyOUHBI, Ha KOTOPYIO MOTPYKEHO TEJO, YCIOBUM
IJIaBaHus TeJl, YCIOBUU paBHOBECHs pblyara U OJOKOB), y4acCTBOBaTh B



IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUA, CcoOUpaTh YCTAaHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJTYYEHHOM 3aBHCHUMOCTH (M3MYECKUX BEIMYMH B BHJE
NpEUIOKEHHBIX TaONuIl U TpaduKOB, AENaTh BBIBOJBI 0 pe3ysibTaTaM
UCCIIEJOBaHMSI;

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHJIA TPEHHUS CKOJBKECHUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOLIAs CWIa, JICHCTBYyIOIIas  Ha
HNOTpYKEHHOE B KHUJIKOCTh Te€JO, KOI()(PHUIMEHT MONEe3HOro AEWCTBUSA
IOPOCTBIX MEXAaHU3MOB), CIEAys NPEUIOKEHHOW HWHCTPYKLUUU: TIpU
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISTH 3HAUCHNE UCKOMOW BETTUYHHBI;

COOJII0/1aTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHUCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIYar, HOJBMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TJIOCKOCTH;
XapaKkTepU30BaTh MPUHIMMBI JEUCTBUS HU3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
MOJIIUITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Ipecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBax (pM3MYECKHUX SIBICHUN U HEOOXOAUMbIEC (PU3MUECKHUE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU i1 obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUs 3/10pPOBbS U COOIIOACHMS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY KaloIlEel cpejie;

OCYUIECTBJISITh OTOOpP HCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUA © TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIACITH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYUBOM WM MOXKET OBIThH
HEJO0CTOBEPHOM;

UCTIONIb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 3a/laHUi HaydHO--TIOMYJISPHYIO
auTepatypy  (QHU3MYEcKOoro  coiepKaHHs, CIPAaBOYHBIE MaTepHAbI,
pecypcbl cetd VIHTepHeT, BlaAeTh NpUéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHbBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMAIUU (HU3HUECKOTO CONIEPIKaHUS, B TOM



qyclie MyOJUYHO JeNaTh KPAaTKHe COOOILIEHUS O pe3yibTaTax MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUWW, MpPU 3TOM TPaMOTHO HCIOJb30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE IIPE3CHTALNEH;

IPU BBIIOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenesiarh
OOSI3aHHOCTH B TPYIIE B COOTBETCTBHHM C IOCTABJICHHBIMH 3aJla4aMH,
CIEUTh 3a BBINOJHEHHEM IUIAHA JEUCTBHM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMNIbI,  BbICTPAaUBaTh
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAsI MHCHHE OKPYKAFOIIHX.

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

UCITOJI30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBU)KEHHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKUE U
amMop(HbIe TeNa, HACBHIIIECHHBIH M HEHACBHIILIEHHBIM Map, BIAXKHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSISI SHEPrus, TEIIOBOM JBUTaTelb,
AIIEMEHTAPHBIN JIEKTPUYECKHUM 3apsil, JIEKTPUUECKOE TO0JIE, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;
pasnuyath SIBIECHUS (TEIJIOBOE pacIIMpeHHe U cXkKaTue, Terionepenaya,
TEIJIOBOE PaBHOBECUE, CMAaYMBAaHUE, KAIIWUIAPHBIE SIBJICHUS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3IIy4YEHHE),
NIEKTPU3aLUs TEJl, B3aUMOJCHCTBUE 3apsAI0B, JEHCTBUS JICKTPUUYECKOIO
TOKa, KOPOTKOE€ 3aMbIKaHHE, B3aMMOJECHCTBHE MArHUTOB, JEUCTBUE
MarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKS)
N0 ONHCAHWID WX XapaKTEpHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX  SBICHUH B
OKpY’XKaloIllleM MHpE, B TOM 4ucie (U3HUECKHUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUWE W KanWULIPHBIE SBIEHUS B NPUPOJE,
KpUCTa/ulbl B Tmpupoe, u3inydyenue ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKuE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJIEHUSI B aTMoc(epe, 3JIEKTPUYECTBO KUBBIX OpPraHU3MOB, MarHUTHOE
nosie 3eMiM, Aperd MoytocoB, posib MAarHUTHOTO MOJS IS JKU3HM Ha
3emuie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOJUTH MPAKTHUUECKYIO 3a/1a4y B
y4eOHYI0, BBIACNATH CYUIECTBEHHBIE CBOMCTBA (MpHU3HAKH) (DUIUUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TN M (PU3NUYECKHUE SIBICHUS, UCIIOIB3YS
¢uznyeckue BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIJIOTHI, yJleJbHasg TEMJIOEMKOCTh BEIECTBA, YJAEJIbHAas TEIuloTa



IUTaBIICHUS, yJelbHAas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIUIMBA, KOA()PUIMEHT TOJE3HOTO [EHCTBUS TEIJIOBOU
MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUYECKHH 3apsj,
CHJIa TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHWUM NPABUIBHO  TPAKTOBATh
¢u3nYECKU CMBICI WCIOJB3YEMBIX BEIUYMH, 00O3HAYEHUS U EIMHHIIBI
(¢u3NYECKUX BEJIWYMH, HAXOIUTh (HOPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(u3NYECKyI0 BEIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI MOJIEKYJISPHO--KHHETUYECKOW TEOPUH
CTPOEHHMSI BEILECTBA, MPUHLMUII CYNEPHO3UIMH TMOJIeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma JJis ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS DJHEPIWM, IPA OSTOM JaBaTh
CJIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBaTh €r0 MATEMAaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CUTyalllii IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 |—2 JOTrnYecKux
IaroB C OMopod Ha 1—2 W3y4YEeHHBIX CBOMCTBA (PU3MUECKHUX SIBICHHIA,
(du3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3aJadyd B 2-3 JEHCTBUA, HCMOJB3YyS 3aKOHBI U
dopMyIibl, CBsI3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIu3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelIeHHs] 3ajJadyd, BbBIOMpATh 3aKOHBI U  (QOPMYIIBI,
HEoOXOoquMble M €€ pelleHHs, MPOBOAMTH pPAacu€Thl U CpPaBHUBATH
NOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pPEHIUTh NpPH MOMOUIU
(GU3MYECKUX METOOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
NPOBEPSIEMOE MPEANOJIOKEHNUE, OLIEHUBAaTh MPABWIBHOCTh TOpSJIKA
IIPOBEJICHUSI HCCIIEOBAHUS, 1€J1aTh BBIBOBL;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3nYecKuX CBOMCTB Tel (KanWLUIIpHBIC SIBICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3JlyXa OT €ro o0bEma, TeMrneparypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIOIAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHUCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE IOCTOSHHBIX MAarHUTOB,



BU3yalM3alsi MarHUTHBIX TIOJ€ TOCTOSHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOTO TOJS Ha MPOBOAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHHUTAa,
CBOMCTBa 3JIEKTPOJABHUIATENI MOCTOSHHOTO TOKa): (OPMYIUPOBATH
IpOBEpsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCHIBATH XO/JI OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIMIOJHATh  NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3JyXa, CHUJbl TOKa, HAMpPSDKEHUS C HCIOJIb30BAHHEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
Ipyrol ¢  HCHOJb30BAaHUEM MPAMBIX HU3MEpEHUN  (3aBUCHMOCTD
COMPOTUBIICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJA TOMEPEIHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIICHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIET0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIEIOBAaTEIbBHOTO U IApaUIEIbHOTO  COSAUHEHHH
IPOBOJHMUKOB): TUTAHUPOBATHh HCCIEIOBAHUE, COOMpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUI U TpadUKOB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEOBaHMS;

NPOBOANTH KOCBEHHBIE WU3MEpPEHHs (PH3UUECKUX BeIWYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COINPOTHUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIysl MPEAOKEHHON MHCTPYKIUH, U
BBIUUCIISATh 3HAUCHNE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKK 0€30MacCHOCTH P paboTe ¢ 1ad0paTOpHbIM
000Opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX OmHucaHus (B TOM YHUCIE:
CHCTeMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETp, CUETUYHK DICKTPUUYECKON HHEPTHH, DIEKTPOOCBETHTEIHHBIC
npUOOPHI, HArPEBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IpEeOXPaHUTEH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
dusznyecKkre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONUCTBA M HW3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, ABHUraTelb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBJIATh CXEMbI AIIEKTPUUYECKUX



Heneil ¢ mocnea0BaTeIbHbBIM U MapallIeIbHBIM COCTUHEHHEM DJIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHHS 3JIEMEHTOB AJIEKTPUUECKUX LIECTIEH;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMAIMIO O  IpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I oOecnieueHrst 6€301acHOCTU MpU oOpallieHuy ¢ mpudbopaMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPY’KAIOILIEH CpeEE;

OCYIIECTBJIATh TMOUCK HHPOpMalMK (U3HUUECKOTO COJEpKaHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM © TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIIACIATH  HMH(POPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHO;
MCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4HO--TIOMYJISPHYIO
JaUTepaTypy  (PU3MYECKOro  CcoAepXaHHs, CIPAaBOYHbIE MaTE€pHalbl,
pecypcesl cetu MHTEpHET, BageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
0006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COJEp)KaHus, B TOM 4YHCIE€ MyOJUYHO MPEICTaBISTh PE3yJbTaThl
IPOEKTHOM WJIM HCCIEOBATENIbCKON IEATEIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TNOHATHIHBIA anmapar Kypca (u3ukw,
COIIPOBOXIATh BBICTYIUICHHE MTPE3CHTAIINEIH;

IPU BBINOJHEHUN YYEOHBIX IPOEKTOB U UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeieaTh OOsS3aHHOCTH B TpPYyNIE B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBATHO OIICHMBATh COOCTBEHHBIN BKJaa B
JESITEIbHOCTH TPYIIIIBI, BRICTPANBaTh KOMMYHUKATUBHOE B3aMMO/ICHCTBHE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

K koH1y oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TOHSITUS: CHUCTEMa OTcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBMXKEHUS, Aedopmarius
(ympyrasi, TaacTU4ecKas), TPEHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(MPa3ByK M YJIbTPa3BYK, 3JEKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTallbHO30PKOCTD,
CIIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JNBUKEHUE, PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE [BH)KEHHE, CBOOOJIHOE
NaJICHUE TeJI, PABHOMEPHOE JIBHIKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TEJ, PEaKTUBHOE ABM)KEHHE, KojeOaTelnbHOE IBMKEHHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHEHMHOE pacIpOCTPAaHEHUE, OTPAKEHHE U IMPEIOMIICHUE
CBETa, II0JIHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JIOKEHHE OEJIOro CBETa B
CHEKTp M CJIOXEHHE CIHEKTPAJbHBIX LIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PaIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHENYATOro CIEKTpa
U3JIyYEHUS) M0 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3MYECKUX  SBJICHUH B
OKpy’XawlleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B MPHUPOJAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE IyYd, PaJUOAKTHUBHOE H3IyUYCHHE
NPUPOAHBIX MHUHEPANOB, JIEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
yueOHYI0, BBLICIATh CYLIECTBEHHbIE CBOMICTBa (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TE€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢u3nyueckue BeIWYUHBbI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlIEeHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHHUS, CWa YNPYTrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJACHMs, BEC Tejla, HUMIYJIbC Tela, WMIIYJIbC CHIIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tea,
MOJHITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEpPrus, INOJHAsg MEXaHW4YecKas »>SHeprus,
NEPUOJ U YacTOTa KojeOaHuM, IIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMBIX BEJTUYHH,
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIMUMHY C APYTUMHU BEIUYMHAMH,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U IPOILECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIUI CYNMEPHO3UINN CWUJI, MNPUHIUI OTHOCUTENbHOCTU [amues,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHMS HMITYJIbCa, 3aKOHBI OTPAKEHUS U
NPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN
P SIIEPHBIX peaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aMMChIBATh €0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl W CBOMCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CUTYyaIllil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABIATD
NPUYUHHO--CIIEICTBEHHbIE  CBA3U, CTPOUTh OOBsACHEHHE U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOil Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacy€THhIC 3amadd  (ommparomuyecs Ha cucreMy wu3  2—3
yYpaBHEHUH), UCHOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (PU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alHUCBIBATh KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHbIEC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHs], TPOBOAUTH PACUEThI U
OLICHWBATh PEATMCTUYHOCTh TOJYYEHHOTO 3HAdeHus (Hu3MdecKoin
BEJIMYMHBI,

pacrno3HaBaTh MNpOOJEMBbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yys OINHCAHUE HCCIIEOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEINONOKEHUE, OICHUBATh MPABHIBHOCTh MOpPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3znyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsI HHEPTHH, 3aBUCHUMOCTh TEpHUOAa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeJNoro CBeTa B CIEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKajie U CBOMCTB HM300pakeHUsl MpeaMera B coOuparouieit
JauH3e, HAOMIOJEHNE CIUIOMIHBIX W JMHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpylOBaHUs, ONKUCBHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(dbopMynIupOBaTh BHIBOJIBI;

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, ompeaess
CpellHee 3HAaYeHUEe Uu3MepseMOol BelIMYUHBI ((OKYCHOE pacCTOsSHUE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpA);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH OT BPEMEHU



Py PaBHOYCKOPEHHOM [IBIDKCHMHM 0O€3 HadaJbHOW CKOPOCTH, Mepruoia
KOJICOaHMI MaTeMaTHYEeCKOTO MAasSTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIia MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBATh MCCIEOBAHUE, CaMOCTOSITEIBHO COOUpaTh
YCTaHOBKY, (PUKCUpOBaTh pe3yJbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bU3MYeCKUX BEIWYHH B BHUAC TaOJHIl U TPaPUKOB, NEJIaTh BBHIBOIBI 110
pe3ybTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHUS (U3MUECKUX BEJIMYUH (CpemHss
CKOPOCTb M YCKOPEHHME Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOTO MaJieHUsl, >KECTKOCTh MPY>KUHBI, KOIDPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWid MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMparomie JIMH3bI, PAAUOAKTUBHBIN  (OH):
IUIAHUPOBATh H3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CICIys MPEIIOKECHHON WHCTPYKITUHU, BBIYUCIISTH
3HAYCHWE BEIMUMHBI M aHAJM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJia TEXHUKK 0€30MaCHOCTH TIPH paboTe C J1ab0paTOpHbIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (HU3UYCCKUX MOJIEIICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIAOE TEIO, TOUYCUHBIA HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJelb aTroMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCAaHUA (B TOM 4YHCIE:
CIUAOMETp, MATYMKW TIOJOXKCHHSI, PACCTOSHHS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibCcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHU U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMBI U CXEMATUIHBIC PUCYHKH M3YYCHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPUTENIBbHBIX MPUOOPOB U TEXHOJOTMUYECKHUX IPOIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYCCKUE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B INIOCKOM 3epKajie U cOOMparoLIel JIUH3E;
NPUBOAUTh  MpUMEpPhl  (HAXOAUTh  WHGOPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHWW B TIOBCETHEBHOM
KU3HH 711 obecriedeHusi 6€30macHOCTH MpU OOpaIeHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIICH Cpejie;



OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIIHPYS MOUCKOBBIN 3allpoC, HAXOAUTh
MyTH OMpeEJeNIeHUs] JOCTOBEPHOCTH IMOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;

UCII0JIb30BAaTh MPHU BBHIMOJHEHUU YUEOHBIX 3a/IaHUIM HAYYHO--TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  CoAepXaHHs, CIPABOYHbIE MaTE€pHAIbI,
pecypchbl ceti IHTepHET, BlajeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS HAa OCHOBE
uH(pOpMAIUU W3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOTO COJEp KaHMUs,
yOJMYHO MPEJICTABIATh PE3yIbTaThl IPOEKTHOW WIIM HCCIIE0BATENBCKON
JESATENBHOCTH, TPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yUYEHHBIN
HNOHSATUMHBIN ammapar u3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4éToM O0COOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrposbnble IIpakTHyeckue
n/n NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B IO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
11 Pusiica - Hayka o npupoze 2 https://m.edsoo.ru/7f416194
bubmmorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 1 .
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS 0.5 https://m.edsoo.r /7416194
Wroro no pazneny 6
Pa3nes 2. [lepBoHayaibHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICHCTBUE YaCTHUII 5 1 bubnnoreka [JOK
' BellleCTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 A 2 0.5
rperaTHbIE COCTOSIHUS BEILIECTBA https://m.edsoo.r /7416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
bu6mmoreka [JOK
A M 1
3 CXAHMHCCKOC JIBIDKCHHIE S https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIOTHOCTh 5 1 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 Cuma. Bugst cut 12 2 https.//m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
a1 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 1 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https.//m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Alaperine KuakoCTH ° https://m.eds00.ru/7f416194
bu6mmorexa [IOK
43 ATmocepHoe fapieHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/ 7416194
Hroro no pazgeny 21
Pa3nes S. PaGora 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
A P 1
° 460Ta 1 MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hpocteie mexarusmbl > 1 https.//m.edsoo.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas oHeprits 4 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 13



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

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (witpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpoeHue U CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 TennoBbie porecchl 21 2 45 https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHbBIE SIBJIEHUS
21 DIIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarHuTHbIE SIBICHUS 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 DNIEeKTpOMarHuTHask UHIYKIUS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 14



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

9 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (witpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexanun4deckue siBJICHHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 12 1 1 bu6mmoreka [IOK
' ONMCAHUSI https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
12 B i 20 1 3
SAMOACHCTBIE TeX https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
13 3 11 1 3
AKCOHBL Coxparem https://m.edsoo.ru/7f41ada6
Hroro mo pazueny 43
Pa3nen 2. Mexanuveckne KoJ1e0aHUSA U BOJTHBI
bu6mmoreka [IOK
21 M 7 3
CXAHMICCKHE KONEOaHHA https.//m.edsoo.ru/7f41ad4a6
bu6 OK
2.2 MexaHnueckue BOJIHBI. 3BYK 7 1 3 htlfpglljrf;(sogru 1741
Hroro no pazneny 14
Pa3nes 3. DiiekTpoMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DNEKTPOMarHuTHOE TOJIE U 5 2 bubnnoreka [JOK
' AIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 5
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 5 1 bubnnorexa [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 https://m.edsoo.ru/7f41
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f 41
Hroro no pazueny 14
Pa3zgea S. KBanToBbI€e sIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u MorjoueHnue cBeTa arToMoM 4 1 https://m.edsoo.ru/7f41
bubmuorexa [JOK
52 CrtpoeHre aTOMHOTO sipa 6 1 https://m.edsoo.ru/ 741
bubmuoreka [JOK
5.3 SnepHbie peakuuu 7 1 https.//m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 26



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
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Hara undgponbie
Nen/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoTsbI padoTshI
pecypchl
1 ®du3nka — HayKa 0 IpUpo/e. 1
SIBneHns npupobl
5 HekoTopsie hu3nueckne TepMUHBIL. 1
Habmtonenue v onsit
3 Du3nYecKue BEIIMINHBI U X 1
U3MepeHue
Jlaboparopnas paboTtaNel
4 "OrnpezerneHne eHbl JeICHU 1 1
WU3MEPUTEIILHOTO Tpudopa’.
MeTo/1bl HAyYHOTO TTO3HAHMSI.
5 Onucanue (I}),II/II?»I/I‘ICCKI/IX ABJICHUH C 1 0.5 Bubnuorexa LIOK
N ' https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIENeH
Crtpoenue BemiectBa. OMBITHI,
6 JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE 1 brbmmorexa [OK
P P https.//m.edsoo.ru/ff09fe0a
BEIIleCTBa
7 JlaGopaTtopHnas padota Ne 2 "Ornenka 1 1
JIMaMeTpa aToMa METOJI0OM PSI0B".
8 JIBr>KeHMEe YacTHII BEIISCTBA 1 bubnmorexa LIOK
m https://m.edsoo.ru/ff0a013e
9 ArperaTHbIE COCTOSIHHSI BEIIIECTBA
10 Oco0eHHOCTH arperaTHbIX COCTOSTHUM 1 0.5 bubnmoreka [JOK



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

Bo1bI. O00O0IIEHHE 110 pa3ieny
«[TepBOoHaYaIbHBIEC CBEJICHUS O
CTPOCHHH BEIICCTBAY

https://m.edsoo.ru/ff0a0378

Mexanuueckoe IBUKEHUE.

11 PaBHOMEpHOE M HEPAaBHOMEPHOE bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBUKCHHE
bu6mmoreka [IOK
12 CKopocTs. EAMHHLL CKOPOCTH https.//m.edso0.ru/ff0a079¢
13 Pacuer myTu u BpeMeHU IBHKEHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
Ypoxk-uccnenosanue "[Ipoenenue
WCCJICIOBAHMSI 110 TIPOBEPKE TUTIOTE3BI:
14 JATbHOCTh MOJIETA IIapuKa, bubmmorexa LHOK
https://m.edsoo.ru/ff09f72a
MYIEHHOTO TOPU30HTAIBHO, TEM
OoJbIie, yeM OoJbIIe BHICOTA IycKa'.
I'paduxu nBrxenus. Pemenue 3anau
15 Ha pacuer CpeaHe CKOPOCTH
TIBUKCHUS
16 Huepuus. Macca — Mepa HHEPTHOCTH bubnnoreka [JOK
Tel https://m.edsoo.ru/ff0a0c10
17 [LnotHOCTH BemecTBa. Pacuetr macchl u bu6mmoreka [IOK
o0Bema Tena 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopaTtopHnast pabota Ne 3
18 «Ornpeznenenue MIOTHOCTH TBEPIOTO
Tena»
19 Pemenne 3amay mo teme "IlinoTHOCTH bubmuorexa [JOK
BenjecTa" https.//m.edsoo.ru/ff0a123c
20 KonTtponbhas padora Ne 1 mo temam:



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

"Mexanundeckoe asrmxenune’. "Macca
U IUIOTHOCTBR"

Cuna xak XxapakTepuCTHKa

21 B3aumojeicTBus ten. Cua
ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabora Ne 4
2 «M3yueHue 3aBUCUMOCTH PACTSKEHUS
(medopmanum) NpyXUHBI OT
IIPUJIOKEHHOHN CUIIB»
23 [[“IBnenue TsroTtenus. Cuia TSKeCTH
CBs13b MEX]1y CHIJION TSKECTH U
24 Maccoi tena. Bec tena. Pemenue bubmmorexa LOK
https.//m.edsoo.ru/ff0al778
3aga4 no teMe "Cwuna Tsoxecta”
o5 Cwiia TSKeCTH Ha JPYTHX IJIaHeTax. bubnunoreka [JOK
®Pu3nyecKue XapaKTEPUCTUKU TUIAHET https:.//m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
26 Hsmepettite ciut. Jlutamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
27 Bec rena. Hesecomocts https.//m.edsoo.ru/ff0al778
CnoskeHHe ABYX CUJI, HaIPaBJICHHBIX
28 10 OJHOH n);)ﬂi];i/’l. P bubmmorexa [IOK
N https://m.edsoo.ru/ff0ala70
PaBHOElicTBYIOIIASA CHIT
29 Cuua TpeHus u e€ Buapl. TpeHue B bubnmoreka [JOK
[IPUPOJAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopnast pabota Ne 5
20 «3y4yeHne 3aBUCUMOCTHU CUJIBI bubnnoreka [JOK
TPEHUS CKOJIbKEHUS OT CHUJIBI https://m.edsoo.ru/ffOalcc8

JaBJICHUS U XapaKTepa



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

COIIpUKACAOIUXCA HOBCpXHOCTCfI»

Penrenue 3amau mo remam: «Bec

31 Tenay, «I'padudaeckoe n300paxeHmne bubnnoreka HOK
cuy, «Cuibly, «PaBHoaeicTByoIas https://m.edsoo.ru/ff0alde0
CHIT»
Kontposnbnas pabora Ne 2 mo Temam:

32 «Bec Tenay, «I'paduueckoe
n3o0paxkeHue crn, «CHitb»

3 Jasnenue. CriocoObl yMEHbILICHUS U bu6mmoreka [IOK
YBEJIUYECHUS TABICHUS https://m.edsoo.ru/ff0a20a6
Yok - 3kcriepuMeHT 1o teme "

34 Omnpenenenue qaBieHUs TBEPAOTO
Tea Ha onopy"
JlaBrenue ra3za. 3aBUCUMOCTD

35 aBJICHHS ra3a oT 00bEMa bubmmorexa [JOK
A ’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
[Tepenaua naBneHust TBEPALIMU

36 Tenr;len )KIT[I KOCTSIMU U ii’»aMI/I 3aKkoH bubmorexa HOK

> KA ' https://m.edsoo.ru/ff0a25b0

[Tackansa

37 JlaBneHue B )XKUIAKOCTH U rase, bu6mmoreka [IOK
BBI3BAHHOE JICHCTBUEM CHIIBI TSIKECTH https.//m.edsoo.ru/ff0a2718

38 Pemienue 3anau o reme «Jlapiexue B bu6mmoreka [IOK
SKUIKOCTH U rase. 3axoH Ilackamsay https://m.edsoo.ru/ff0a2826

29 CooOrmaromnuecs CoCybl, bubnmoreka [JOK
I'mppaBnnueckunii mpecc https://m.edsoo.ru/ff0a2970
M il 5

40 AHOMETPRL. HOPIHIHERON https.//m.edso0.ru/ff0a3136
JKUJIKOCTHBIM HacOC

41 ATMocdepa 3emMiu U IPUYHUHBI €€ bubnnoreka [JOK



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

https://m.edsoo.ru/ff0a2b5a

CYILLECTBOBaHUS
bu6mmoreka [IOK
42 Bec Boznmyxa. AtmochepHoe naBieHue https://m.edsoo.ru/ff0azbsa
13 N3mepenune atMochepHOTo JaBICHHUS. bubnunorexka HOK
Oneit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
a4 JABJICHUSI OT BBICOTHI HaJl yPOBHEM bubmmorexa [JOK
https.//m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoun. AtmochepHoe bubnuorexa [JOK
JIaBJICHUE Ha Pa3JIMUYHbBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anay no teme "
ATtmochepHoe naBieHue"
JleiicTBHE KUAKOCTU U Ta3a Ha
47 MOTPYXEHHOE B HUX TEJO. bubmmorexa [JOK
https.//m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopatopHas pabota Ne 6
48 «OmnpeneneHne BhITAIKABAIOIIECH bu6mmoreka [IOK
CHUJIbI, ICMCTBYIOIIEH Ha TEIIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)»
JlaGopatopHas paborta Ne 7
49 «HccneqoBanue 3aBUCUMOCTH Beca bu6mmoreka [IOK
TeJsa B BOJIe OT 00bEMA MOrpyKEHHON https.//m.edsoo.ru/ff0a3514
B KHJIKOCTb YaCTH TeJa»
bu6mmorexa [IOK
>0 Hnagarie e https://m.eds00.ru/ff0a3a96
JlaGopatopHnast pabora Ne 8
51 "KoHcTpynpoBaHue apeomMeTpa Win

KOHCTPYUPOBAHHUC JIOAKH U



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

onpejieneHue e€ rpy30no bEMHOCTH"

Penrenue 3amau mo remam: «II1aBanue

50 cya0B. Bo3nyxoniaBaHuey, bubnnoreka HOK
«/laBneHue TBEPABIX TEI, KUIKOCTEN https://m.edsoo.ru/ff0a3654
1 Ta30B»

Kontponbnas padora Ne 3 mo teme

53 «/laBiIeHHE TBEPIBIX TN, )KUIKOCTEH

1 Ta30B»
bubmuoreka [JOK

>4 Mexarmccias pabora https://m.edsoo.ru/ff0a3f82

bubmuoreka [JOK

55 MomHocTh. EMUHUITBEI MOIITHOCTH https://m.edsoo.ru/ff0a3f82
Vpok-uccienopanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM MPH 1
MoabEME T10 JIECTHHIIE"

57 IIpocTeie MexaHu3Mbl. Peryar.

PaBHOBecue cuil Ha peruare
Peruaru B TexHuke, OBITY U IPUPOJIE.

58 JlaGopaTtopHnas pabota Ne 9 05 bubnuoteka [JOK
«HMccnenoBanue ycioBHUi paBHOBECHS https://m.edsoo.ru/ff0a478e
pbIyara»

59 Pemienue 3a7au 1o Teme «Y CIIOBUS bu6mmoreka [IOK
PaBHOBECHS pblyara» https://m.edsoo.ru/ff0a48a6
Koaddunuent noneznoro neicTBust
Mexanusma. Jlaboparopnas pabora Ne

60 . 0.5
10 «M3mepenne KIIJI HakmoHHOM
TIJIOCKOCTH

61 Pemenue 3agau no teme "Pabora, bu6mmoreka [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

MortHocTh, KIT/"

https://m.edsoo.ru/ff0a4c48

62

63

MexaHuueckas SHeprusl.
Kunernueckas u noreHuaibHas
SHEPrus

3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPrUHu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

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

64

65

YPpOK-3KCIIEPUMEHT IO TEME
"DKCIIEpUMEHTAJILHOE OIPECIICHHE
M3MEHEHUS KUHETUYECKOH U
MOTEHLUATBHON PHEPTHH MTPU
CKaThIBaHUH TeJia 110 HAKJIOHHOM
IJI0CKOCTH"

Kontponbnas paborta Ne 5 o reme
«PaboTa 1 MOIIHOCTh. DHEPT U

66

67

68

PesepBHeIil ypok. Pabora ¢ TekcTamu
mo TeMe "MexaHnueckoe ABmKeHue"

PesepBHelIit ypok. Pabota ¢ Tekctamu
no teme "JlaBiaeHue TBEPABIX Tell,
JKUJKOCTEH U Ta3oB"

PesepBHelit ypok. Pabora ¢ Tekctamu

o TeMe "PabGora. MOIIHOCTS.
Oneprus”

bubmuorexa [JOK
https://m.edsoo.ru/ffOadec6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

13



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

8 KVIACC

Kosmn4yecTBo 4acoB JJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Konrpoabueie  Ipaxrueckue fI[:;‘?eHI/Iﬂ :)Ig[?a[;(():a:fenbnme
padoTsbI padoTshI pecypen
OcHOBHbIE TOJIOKEHUST MOJIEKYJIIPHO-

1 KUHETUYECKON TEOPUU U UX OMBITHBIC 1 bubnnoreka [JOK
noATBepKAeHUs. Macca u pazmep https:.//m.edsoo.ru/ff0a5256
aTOMOB M MOJIEKYJI

5 Moaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,

3 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHMA 1
BEIIECTBA HA OCHOBE MOJIOXKEHUN
MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH

bu6mmorexa [IOK

4 Kpucrannuueckue u amopdHbie Tena 1 https://m.eds00.ru/ff0a5800

5 CmauuBaHue M KallWJUBSIPHOCTb. 1 bubnuoteka [JOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530

6 TemmoBoe pacmmpeHne U c)xaTue 1 bubmorexa HOK

https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpaTyphl CO

7 CKOPOCTBIO TEIJIOBOTO JIBHXKCHHUSI 1
YaCTHI]

3 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
VW3MEHEHUS BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60

9 Bunsl Tenonepenaun 1 bu6mmoreka [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 "[Ipakrnyeckoe

https://m.edsoo.ru/ff0a6412

HCII0JIb30BaHUE TEIJIOBBIX CBOMCTB bubmmoreka [JOK
10
BEIIIECTB U MAaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "
1 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TETUIOEMKOCTD https://m.edsoo.ru/ff0a6976
12 VYpaBHeHHE TEIIOBOTO OanaHca. bubnnoreka [JOK
TemiooOMeH U TEMI0BOE paBHOBECUE https:.//m.edsoo.ru/ff0a7088
Jlaboparopnas padota Ne 1
13 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoabI"
Pacyer konuuecTBa TEIIOTHI,
14 HEOOXOMMOTO JIJIsI HarpeBaHuUs Tea
Y BBIIEISIEMOT0 UM TIPU OXJIAXKICHUU
Jlaboparopnast pabota No 2
15 "Onpenenenue yaenbHOU bubmorexa HOK
P Y y https.//m.eds00.ru/ff0aBbb0
TETJIOEMKOCTH BEILECTBA
16 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnnorexa [JOK
Cropanus https.//m.edsoo.ru/ff0a7b5a
17 KontponbHas padora Ne 1 o teme
"TennoBsie siBIeHUS"
[InaBnenue u oTBepIeBaHUE
18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [OK
P A https.//m.edsoo.ru/ff0a71d2
TEeIJIOTa TUTaBIICHUS
19 JlabopaTtopHas padota Ne 3 bubnmnoreka [JOK

"OnpeneneHue yaeabHON TeTUIOTHI

https://m.edsoo.ru/ff0a72fe



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

mIaBjaeHud apaa"

20

21

22

[TapooGpa3zoBaHue U KOHAECHCALIMSL.
Hcnapenue

Kuneunune. Y aenrHas Temiora
nmapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTB TEMITEPATyPbl KUTICHHS
0T aTMOC(EepHOTO JaBICHUS

Brnaxnocts Bo3ayxa. JlaboparopHas
pabota Ne 4 "Omnpenenenue
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3ayXxa"

05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢c

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHne
BJI&YKHOCTH BO3/yXa

24

25

26

[TpuHIMIBI paOOTHI TETLIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTesnb BHYTPEHHETO CTOPAHUS
KII/I TermoBoro nBuraTess.
TenoBble ABUTATENN U 3aILIATA
OKpY’Karollel cpebl

3aKOH COXpaHEHUS U MIPEBPALLICHUS
SHEPTUH B TEIJIOBBIX MpoIeccax

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

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o Teme M3MeHenue arperaTasix
COCTOSIHMI BemiecTBa"

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

28

29

KonrtponsHas pabora Ne
2"I3MeHeHne arperaTHbIX COCTOSTHUN
BenrecTna"

3J'IeKTpI/ISaI_II/I${ TCII. I[Ba poaa
QJICKTPHUYCCKUX 3aps/10B

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



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

VYpok-uccnenoBanue "IiaeKTpU3aLML

30 TeJN UHAYKITUEH U TIPH
CONPUKOCHOBEHUH"
31 B3anmoneicTBue 3apsyKEHHBIX TEIL. bubnunoreka HOK
3axoH KynoHna https.//m.edsoo.ru/ff0a87e4
DJIEKTPUYECKOE TOJIE.
20 HanpsikeHHOCTD 3JIEKTPUYECKOTO bubnunoreka HOK
noss. [IpuHImMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJIEH
Hocurenu snexTpudeckux 3apsioB.
33 DneMeHTapHbIi 3apsa. CTpoeHue
aToMa
[IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
34
COXpAaHEHUS JICKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
Pemenue 3aga4 Ha npuMeHEeHNE bubnnorexka [JOK
35 .
CBOWCTB AJIEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHM TOK, YCIOBHS €r0
36 cymiectBoBaHus. MUcTOUHUKH bubmmorexa [IOK
4 ' https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleficTBUA SIIEKTPUYECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3JEKTPUYECKOTO T0JI Ha TPOBOIHUKHI
U JUAJIEKTPUKA"
29 DNEeKTpUUECKUH TOK B METAJUIAX, bubnnoreka [JOK
JKUJIKOCTSIX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas merb U €€ COCTaBHbIE

qacTHu



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

Cuna toka. JlabopatopHas pabora Ne

bubmuoreka [JOK
41 5" 0.5
SMCPEHHE 1 peryiHpOBatie https.//m.edsoo.ru/ff0a8hd6
CHJIBI TOKA
DNEKTPUUECKOE HANIPSKEHHE.
Bonbsr™merp. JIaboparoprast pabota No bubnmoreka [JOK
42 0.5
6 "U3mepenue u peryaupoBaHue https://m.edsoo.ru/ff0a9el4
HanpspKeHus"
13 CornpoTuBiieHHE TPOBOIHUKA. bubnunoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas pabota Ne 7
"3aBUCUMOCTD 3JIEKTPUUYECKOTO
44 COTPOTHUBJICHHUS ITPOBOJHHUKA OT €T0 1 bubmorexa HOK
P pOBOR https://m.edsoo.ru/ff0aa738
JUTAHBI, TIOMIA/IH ITOTICPEIHOTO
cedyeHus u matepuaia”
3aBUCUMOCTh CHJIBI TOKA OT
45 HanpspkeHus. 3akoH OMa 11 ygacTka bubmorexa HOK
P ' sy https://m.edsoo.ru/ff0aad4a
enu
JlaGopaTopnas pabora Ne 8
"HccnegoBanue 3aBUCUMOCTH CUJIBI
46 TOKa, U €ro 4epe3 pe3ucTop, oT 1 bubmmorexa [OK
> I P3P P, https://m.edsoo.ru/ff0aa04e
COTMPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”
47 [TocnengoBarenpHOE U MapaielIbHOE
COETUHEHUS TIPOBOTHUKOB
JlabopaTtopHnas padorta Ne 9
48 "[IpoBepka mpaBuia CIOKEHUS 1 bubnnoreka [JOK
HaIpsDKEHUHN TP MOCIEA0BATEIbHOM https://m.edsoo.ru/ff0aaab8

COEIMHEHUH JIBYX PE3UCTOPOB"



https://m.edsoo.ru/ff0a8bd6
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

Jlaboparopnas paborta Ne 10

"[IpoBepka npaBuiia i CUIbI TOKA bubnmoreka [JOK
49
MpY MapAIJIETLHOM COSTMHEHUU https://m.edsoo.ru/ffOaadle
pe3uctopon”
Pemenue 3aga4 Ha npuMEHEHUE
50 3akoHa OMa JJist pa3IngHOro bubmmorexa [IOK
P https.//m.edsoo.ru/ffOasf8a
COEMHEHUS POBOIHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnunoreka [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnas padota Ne 11
52 "OnpeneneHue paboOThl U MOIITHOCTH bubmorexa HOK
bed P " B https.//m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKa
DneKTpuuecKre en U MOTpeOuTenu
53 AIICKTPUICCKOM YHEPTUU B OBIT bubmorexa HOK
P P v https://m.eds00.ru/ff0ab660
Kopotkoe 3ambikanue
[ToaroroBka Kk KOHTPOJILHOU paboTe
10 TeMe "DIIeKTPUUYECKHE 3apsIbl.
54 3apshKeHHBIE Tela U UX brbmmorexa [OK
PIBREHIE . https://m.edsoo.ru/ff0abd2c
B3anmoJieiicTBus. [locTosHHBII
AIEKTPUYECKUNA TOK"
KonTponbnas padora Ne 3 o teme
"DJIeKTpUUECKUE 3aPsIIbI.
55 3a H)KTCI:IHBIG Tena I/IpI/IX bubmmorexa [OK
P N . https.//m.edsoo.ru/ff0abea8
B3anmoJieiicTBus. [locTosHHBII
AIEKTPUYECKUN TOK"
56 [TocTostHHBIC MAarHUTHI, X
B3aUMOJICHICTBHE
bubnmoreka [JOK
57 Ypok-uccnenosanue "M3ydenue 1

https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0aad1e
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

HOJIEW TIOCTOSHHBIX MAarHUTOB"

58

59

60

MaruutHOe 1ojie. MarHuTHOE I10JI€
3eMiId U €ro 3HaUYE€HHE JUIS JKU3HU Ha
3emiie

OnbIT OpcTeaa. MarautHoe nose
AIEKTPUIECKOTO TOKa MarHuTHOE
T0JI€ KaTYIIKH C TOKOM

[IpuMeHeHne PJIEKTPOMArHiuTOB B
texHuke. JJaboparopuas padorta Ne 12
"N3yueHue neicTBUsI MATHUTHOTO
T0JIs1 Ha MMPOBOJHUK C TOKOM"

05

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

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

61

62

63

64

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Micnonp3oBaHue
JIEKTPOBUraTesneil B TEXHHYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 U3y4eHue
paboTHI AJIeKTpOoaABUTATENS "

Omnbitel @apazest. 3akoH
3JEKTPOMArHUTHON MHIYKIUU.
IIpaBuio Jlenua

Onektporereparop. Crocoos
MOJIYYEHUS JIEKTPUUECKON SHEPTUH.
DNEeKTPOCTaHIINH Ha
BO300HOBIISIEMBIX UCTOYHHKAX
SHEPTUU

[ToaroroBka K KOHTPOILHOM paboTe
10 TeMe "DIJIEKTPUUECKHUE U
MarHuTHbIE sIBJIEHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86c¢c



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

KonTponbHas padota mo Teme Ne 4

65 "DneKTpruuecKre U MarHUTHbIE 1 bubmmorexa LIOK
Py https://m.edsoo.ru/ff0achi4
SIBJICHUS
66 PesepHblii ypok. Pabora ¢ Tekctamu 1 bubnuoreka [IOK
o Teme "TeroBsie sBiIeHUS" https://m.edsoo.ru/ffOaccSe
PesepBHbIil ypok. Pabora ¢ Tekctamu
67 o teMe "[locTosHHbII 1 bubmmorexa [JOK
. https://m.edsoo.ru/ffOacdc6
AIEKTPUUYECKUN TOK
68 PesepBHrliit ypok. Pabota ¢ TekcTamu 1
1o Teme "MarHuTHsbl€e siBJIeHUs"
OBUIEE KOJIMYECTBO YACOB I10 68 14

[NPOT'PAMME



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

9 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
[1]
Jr:[;-n Tewa ypoka Bcero Konrporenpie  IMpakriieckue II/I[:;:CHI/IS[ :)Ig[()l;l;z?;fenbﬂue
padoTshI padoThI pecypeni

1 MexaHuueckoe TBUKEHHE. 1
MartepuanbHas TOUKa

5 Cucrema orcueta. OTHOCUTEIHLHOCTh 1 bubnunorexa LIOK
MEXAHUYECKOTO JIBUKECHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOIHHEHHOE

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KEHUSI. 1
I'paduk ckopoctu
JlaGopaTopnas pabora Ne 1

7 "OnpeneneHue yCKOpeHus Teja npu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https:.//m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBobonnoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOJI 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

oOparnienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOoCTpeMUTENBHOE YCKOPEHHE
[ToaroroBka K KOHTPOJILHOM paboTe MO
11 TeMme "MexaHndecKoe IBUXEHNUE U
CHocoObI ero onucaHus"
Konrtponsnas padora Ne 1 o teme
12 "MexaHnyecKoe IBUKEHUE U CIIOCOOBI
ero onucanus"
13 IIepBeb1it 3ak0oH HproToHa. Bektop bubnuoreka [IOK
CUJIBI https://m.edsoo.ru/ffOae612
14 Bropoii 3akon HrroToHa. bubnnorexa [JOK
PaBHonelicTByrO1IAs cuna https://m.edsoo.ru/ff0ae72a
15 Tperuii 3akoH HeroToHa. Bu6mmoteka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
16 Pemenue 3aa4 Ha prUMeHEHNE bubmuoreka [IOK
3akoHOB HproTOHA https.//m.edsoo.ru/ff0aeb6c
17 Cuna ynpyroctu. 3akoH ['yka E::gg;j;fg;our%}; Oseca?
18 Pemenwue 3anay no teme «Cuna
YOPYTOCTH»
19 JlaGopatopHnas pabora Ne 2 bubmmnoreka HOK
«OrnpeneneHune JKeCTKOCTH MPYKUHBD) https://m.edsoo.ru/ffOaee28
bu6muoreka [IOK
20 Cina Tpeis https://m.edsogru/fanf738
21 Pemrenne 3amay mo reme «Cuita but6mmoreka [IOK
TpEHUsD) https://m.edsoo.ru/ffOafa26
22 Jlabopatopnas padora Ne 3 bub6muoreka [IOK



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

"Onpeznenenne Kod3PpPUIUeHTa TPEHUS

https://m.edsoo.ru/ffOaf 8be

CKOJIb)KeHUS"
Pemrenue 3agau no reme "3akoHbl
23 Herorona. Cuna octu. Cuna bubamorexa LIOK
Ha. AL YIpYToeti. https://m.edsoo.ru/ffOafb8e
TPEHUS
Cuna TsbKeCTH M 3aKOH BCEMUPHOTO
24 TATOTEHUS. Y CKOpEHHE CBOOOHOTO bubmorexa LHOK
' P A https.//m.edsoo.ru/ff0af 044
TaJCHHUS
Ypok-koHpepenus "JBrmkeHue Ten
25 BOKPYT T'PaBUTAIIIOHHOTO IIEHTpa
(Conueunas cucrema). ['anaktuxu"
Pemenue 3amnau no teme "Cuiia
26 TSDKECTH U 3aKOH BCEMHUPHOTO bubmmorexa [IOK
. P https://m.edsoo.ru/ff0af5(8
TATOTEHUS

o7 [IepBas kocMu4ecKas CKOPOCTb. bubnuoreka [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ffOaf 33¢c
PaBHOBecue MarepuaibHON TOYKH.

o8 AGCOIIOTHO TBEPAOE TETO. bubnmnorexa [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ffOafe36
3aKpEIUIEHHOW OCBIO BPAILCHUS

29 MowmeHnT cunbl. LeHTp Tskectn

30 Pemenue 3agaq mo reme "MomeHT bu6mmoteka IIOK
cunbl. Llentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO

31 Teme "MexaHn4ecKoe IBIKCHIE bubmmorexa [JOK

) fa ' https://m.eds00.ru/ff0b0408
BzaumopeiicTBue Ten
3 KonrtponsHas pabora o Teme bu6muoreka [JOK

"B3zanmMonencTBue Tea"

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
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

Nmnynec Tena. Umnynse cuiibl. 3aKoH

33 COXpaHEHHUs UMITyJIbca. YTIPYroe u bubmmorexa [IOK
. https.//m.edsoo.ru/ffOb07fa
HEYIPYyroe B3auMOJICHCTBUE
o Pemenue 3agad mo reme "3akoH bubmuorexa [IOK
COXpPaHEHHUs uMIysbca" https://m.edsoo.ru/ff0b096c
35 Ypok-koHpepenius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnuoreka [{OK
36 Mexannyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/ffOb0a84
37 PabGota CHIIBI TSDKECTH, CHITBI bubnunorexa LIOK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
Jlaboparopuas padora Ne 3
38 «Omnpenenenue pabOTHI CUIIBI TPEHHUS
MIPU PAaBHOMEPHOM JIBHYKEHUH TeJia 10
TOPU30HTAILHOM MMOBEPXHOCTH
39 CBs13b SHEPTUH U PaOOTHI.
[ToTenumanpHas sHEpPrust
40 Kunernueckas sneprus. Teopema o bubnmnorexa [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
41 3aK0H COXpaHEHHS SHEPTUU B
MEXaHHUKE
42 Jlabopartopnast pabora Ne 4 «3yuenue bubnmnorexa [JOK
3aKOHA COXPAHEHHUS YHEPTUM https.//m.edsoo.ru/ffOb12fe
43 Konrtponsnas padora Ne 3 o teme
"3akoHbI COXpaHeHus"
a KonedarensHOE IBUKEHHUE U €TO but6mmoreka [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
45 3aTyxatromue KojieOaHusl. bubnuotexa [JOK



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
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

Brinyxaennsie koneOanus. Pezonanc

https://m.edsoo.ru/ff0b20f0

46

47

MaremaTuyecKuid U NPy KUHHBINA
MasTHUKA

VYpoxk-uccienoBanue «3aBUCUMOCTh

nepuoja KojebaHui OT KECTKOCTU
MIPYXUHBI U MAaccChl Ipy3a»

bu6nunoreka LIOK
https://m.edsoo.ru/ffOb197a

48

IIpeBpaiienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUAX

49

50

51

52

Jlaboparopuas pabora Ne 5
«OmnpeaeneHre YacToThl U IEproia
KoJ1e0aHui NPYKUHHOTO MasiTHUKA

Jlaboparopnas padota Ne 6 «IIpoBepka
HE3aBUCHMOCTH TIEPUOJIa KoJIeOaHMit
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

Mexanndeckue BoJIHEL. CBoOMCTBA
MexaHU4YecKux BoJH. [IponoiabHbIe U
MONEPEYHbIE BOJIHBI

3Byk. Pacnipoctpanenue u oTpaxeHue

3ByKa

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

bubnuoreka [{OK
https://m.edsoo.ru/ff0b197a

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

53

Ypok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

55

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
uHOPA3BYK B IPUPOJE U TEXHHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

56

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

but6mmoreka [IOK



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

Teme " MexaHudeckue KoieOauus u
BOJIHEI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o teme

57
"MexaHuuecKkre KoueOaHus: ¥ BOJTHBI"
58 DNeKTpOMarHuTHOE IOJIE. bubmmoreka [JOK
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
59 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "lkana
60 3JIEKTPOMATrHUTHBIX BOJIH. bubnnoreka [JOK
Hcnons3oBanue 27€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Vpok-uccnenosanue "MU3yuenue
61 CBIZ)IZCTB 3JICKT OMaFHI/ITHyI:X BOJIH C bubmorexa HOK
P " https.//m.edsoo.ru/ffOb2c6c
MTOMOIIBI0 MOOMITBHOTO TesedoHa
DNeKTpOMarHuTHas MPHUPoJia CBETA.
62 Cko OI()ETB cBeTa BOJ‘III{)O]l:BIe CBOMCTBa brbmmorexa LTOK
P ' https://m.eds00.ru/ff0b3100
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
63 acTpOCTpaHEHUE CBETA. 3aTMCHHUS bubmorexa HOK
PactpocTP ' https://m.edsoo.ru/ff0b3658
Connua n Jlynst
3aKoH OTpa)KeHUs CBETa. 3epKaja.
64 Pemenwue 3a1a4 Ha IpUMECHEHHE bubmmorexa [TOK
A P https://m.edsoo.ru/ffob38ca
3aKOHA OTPAKCHHS CBETA
65 IIpenomiienune cBeta. 3aKkoH bubmuoreka [JOK
MPEJIOMIJIEHUS] CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
yip P but6mmoreka [IOK
66 Hcnonb30BaHKe MOTHOTO BHYTPEHHETO

OTpaXXCHUA B OIITUICCKUX CBETOBOAAX

https://m.edsoo.ru/ff0b3c5c



https://m.edsoo.ru/ff0b25f0
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

Jlaboparopnas pabota Ne 7
"HccnenoBanue 3aBUCUMOCTH yTIJia

67 MIPEIOMJICHHUS CBETOBOTO JIyda OT yIJia
MaJICHUs] Ha TpaHulle "BO3AYyX-
crexso""

bubnunoreka LIOK
68 JIunzel. OnTHYecKast cuja JUH3bI httos://m.edsoo.ru/ffOb3f2c
. bub6nmorexa [IOK

69 [TocTpoenue nu3o0paxeHUH B TMH3AX https://m.edsoo.ru/ffob4dda
Jlaboparopnas pabota Ne 8

70 "Onpenenenue GOKyCHOro pacCTOSHUS bubnnoreka [JOK
1 ONTHYECKOM CHIIBI COOMparomei https://m.edsoo.ru/ff0b4206
JUH3BI"

Ypok-koHpepenmus "OnTudeckue bubmmoreka [JOK

71
JIMH30BBIC TTPUOOPHI" https://m.edsoo.ru/ffOcOare

72 I'ma3 kak ontuyeckas cucreMa. 3peHue bubamorexa LOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koudepennus "JlehexTs
3penus. Kak coxpanuts 3penue"

Paznoxenne 6em0ro cBeTa B CIIEKTP.

74 OneiTel Herorona. Crnoxxenne bubmuoreka [{OK
CHEKTpaJbHbIX IBETOB. [{ucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
Jlaboparopnas padota Ne 9 "OmnbITsl
10 Pa3JI0KEHUIO OEIoTo CBETa B

75 CIEKTP ¥ BOCHPHUATHUIO LIBETA bubmmorexa LIOK

https://m.edsoo.ru/ffOcOe2a
MpeIMETOB NP X HAOJIOIEHUU Yepe3
1[BETOBBIE (PUIBTPHI"
76 VYpok-nipaktukym "BonHoBbIE



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

CBOMCTBA CBETA: IUCIIEPCHS,
uHTephepeHus u qudpaxuus’"

Omnbitel Pe3epdopaa u ruranerapHas

bub6nmmoreka [IOK

” MOJEJIbL aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanue 1 noriouieHue cBera
79 aromoM. KBauTbl. JIuHeluareie bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0cl44c
CHEKTPBI
VYpok-nipaktukyMm "Habnrogenue bubnnoreka [JOK
80
CHEKTPOB UCITyCKaHUs" https:.//m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BB bubmmorexa [IOK
A A https://m.edsoo.ru/ff0c1672
80 Crpoenue atomHoro siapa. Hykionnas bubnnoreka [JOK
MOJEINb https://m.edsoo.ru/ff0c18ac
83 PanuoakTrBHBIC IPEBpAIICHHUS. bubmmoreka [JOK
N3oTomnsl https://m.edsoo.ru/ffOclald
84 Pemenue 3agau mo teme: bubnunorexa LIOK
"PanuoakTuBHBIE peBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nonypacnana
Ypok-koHpepenius "PagnoakTuBHbIE
86 I/Ii‘[ eHI/IS({b BpH upoje MI; UITTHE bubmorexa HOK
i | PHPOJE, MEAIIHE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHbie peakuu. 3aKOHBI
87 ccjlx paHeHIEﬂ 3aH$1 OBOTO ¥ MacCOBOTO bubmmorexa [TOK
P PAA https://m.edsoo.ru/ff0c1c58
qHUCe
88 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b bubnmnoreka [JOK
MAacChl U DJHEPTUU https://m.edsoo.ru/ffOcld7a
89 Pemenue 3amau no reme "SnepHeie



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

peakuun"

Peakiuu cunTe3a U neneHUs Saep.

bu6nmoreka [IOK

90 N
Ucrounuku sueprun CosiHLA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koudepennus " nepHas
o1 sHepreTuka. JleicTus
PaZMOaKTUBHBIX U3ITy4YEeHUH Ha KUBbIE
opraHu3msl"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
90 TeMe "DIEeKTPOMarHuTHOE IOJI€. bubmmoreka [JOK
DNEeKTPOMarHUTHbIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbie siBieHUs"
KonTponbhas padota no teme
93 "DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBsie siBieHus"
[ToBTOpEeHue, 060061IEHNE.
94 JlaGopaTopHble pabOTHI IO Kypc brbmmorexa LIOK
" patop . P | pey https.//m.edsoo.ru/ff0c245a
B3aumoneiictBue Ten
[ToBTOpenue, o6ob6meHue. Peenue
95 ACUETHBIX U KQUEeCTBEHHBIX 33714 110 bubmmorexa [TOK
P " " https.//m.edsoo.ru/ff0c2572
teme "TernoBbie MpoLEeCcCh
IToBTropenue, o6o0mmenue. Pemenue
96 ACUETHBIX U KaYeCTBEHHBIX 3a]1a4 110 bubmmorexa [TOK
p . https.//m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIx apuraresnci'”
IToBTrOopenue, o6o0meHue. Pemenune
97 ACUETHBIX U Ka4eCTBEHHBIX 3a]1a4 110 Bubnmorexa [IOK
pacHel ! https.//m.edsoo.ru/ff0c2b30
teMe "KIIJI[ anekTpoycTaHOBOK
98 [ToBTOpEeHUE, 0000IICHNE. bubmmroreka [JOK



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

JlaboparopHbie pabOThI 1O KypCy
"CBeTOBEI€ aBiIcHUA"

https://m.edsoo.ru/ff0c2c52
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