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MNOSICHUTEJBHASA 3AIIUCKA

[Iporpamma 10 (Qu3uke Ha ypOBHE OCHOBHOTO OOIIEro 0oOpa30BaHUS
COCTaBJicHa Ha OCHOBE MOJOXEHUM U TpeOOBaHUIl K pe3yjibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTeIbHONM MPOrPaMMBbl, TMPEACTABICHHBIX B
OI'OC 00O, a takxe ¢ yuéroMm (enepanbHON padouel mporpaMMbl BOCIUTAHUS U
Konuenuuu npenonaBanust yue6Horo npeamera «Dusukay.

ConepxaHue mnporpaMMmbl 10 (U3UKE HANpaBIeHO Ha (QOpMUPOBAHUE
€CTECTBEHHO-HAYYHONH TPaMOTHOCTH OOYyYaIOIIUXCS M OPTaHU3alUI0 H3yYeHUs
¢u3MKu Ha JEATENbHOCTHOW OcCHOBe. B mporpamMme mo ¢u3nke y4UTHIBAIOTCS
BO3MOXXHOCTH ydeOHOro mpeamera B peammzanuu TpedoBanuii ®I'OC OO0
IJJAHUPYEMBIM JIMYHOCTHBIM M METANPEAMETHBIM pe3ybTaTaM OOYyYCHHS, a TaKXKe
MEXIPEIMETHBIE CBSI3M E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00IIIeTO 00pa30BaHMUs.

[Iporpamma 1o (u3MKe ycTaHaBIMBAET paclpejelieHne y4yeOHOro marepuala
no rojaM oOydenus (1o Kiiaccam), mpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YYCHHS TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COJIEPKaHUSA U YUETE
BO3PACTHBIX OCOOCHHOCTEN 00yYarOImUXCS.

[Iporpamma 1o ¢usuke pa3paboTaHa C LENbI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY .

®duznka SBISETCS CUCTEMOOOPA3YIOIMIUM JJIsl €CTECTBEHHO-HAYYHBIX y4eOHBIX
IPEIMETOB, MOCKOJIBKY (PM3MYECKUE 3aKOHBI JISKAT B OCHOBE IIPOLIECCOB U SBJICHUIA,
U3y4aeMbIX XUMUEH, OMoJoruen, acTpoHOMUe u Quandeckoil reorpadueit, BHOCUT
BKJIaJ, B €CTECTBEHHO-HAyUHYI0 KAapTUHY MHpa, MPEIOCTaBIsACT HanOojee SICHBbIC
oOpa3ipl MPUMEHEHUsI HAyYHOTO0 METOJa IMO3HaHWSA, TO €CTh CHoco0a MOMydeHUs
JOCTOBEPHBIX 3HAHUW O MUPE.

Onna W3 riaBHBIX 3ajad (DU3WYECKOro oOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHMsi COCTOMT B (HOPMUPOBAHUH €CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
MHTepeca K HayKe y 00yJarouxcs.

Nzyuenune pusnku Ha 6a30BOM yPOBHE MPEIOIAraeT OBIAJICHHUE CIIECTYIONUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIINMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

e HAY4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e UHTEPIPETHPOBATH JAaHHbIE M WCIOIB30BaTh HAy4YHBIC JOKA3aTENbCTBA IS
MOJTyYCHUS BBIBOJIOB.

[lenmn wu3yueHuss (u3MKM HA YpPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs
omnpeneneHsl B Konnenmuu mnpenonaBanus ydeOHoro mpeamera «Duszmka» B
oOpazoBarenbHbIX opranuzanusax Poccuiickoit denepaiinm, peaau3yomux OCHOBHbIE
oO1eoOpazoBarenbHble  MPOrpaMMmbl,  yTBepkAEHHOW  pemieHueM  Kosteruu



MunuctepctBa npocBerieHus: Poccuiickoii deneparuu (mpoTtokon ot 3 mexadps
2019 r. Ne [IK-4BH).
Henu uzyvyenus: pusukm:

e TMpHOOpEeTEeHHE HMHTEpPEeca M CTPEMIICHHUS OOy4alouMXcs K HayYHOMY H3YUYCHHIO
IPUPOBI, PA3BUTHE WX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEJCTABICHUNA O HAYYHOM METOJe IO3HaHUs U (OPMHUPOBAHUE
UCCIJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa H3YYCHHS OCHOB
CTpOCHHS MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (dopmupoBaHHE TMPEACTABICHUNH O poiau (U3UKK MJI1 Pa3BUTUA JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

e pa3BUTHE TMPEACTABICHUN O BO3MOXHBIX chepax Oyaymied mnpodeccuoHaIbHOU
JESITeIbHOCTH, CBSI3aHHOW ¢ (PM3MKOM, MOJArOTOBKA K JajbHEHIIeMy OOy4YEeHUIO B
ATOM HAIpaBJICHUHU.

JlocTmkeHHe 3TUX Iejied MporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOI'O
o0111ero 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIIEAYIONIUX 3aa4.

e TMpHOOpeTEeHHE 3HAHWK O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAHUYECKHUX,
TETJIOBBIX, DJIEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SBJIICHUSIX;

e IMpPUOOpETEHHWE YMEHUH OINUCHIBAaTb U OOBACHATH (PU3NYECKUE SIBICHUSA C
UCIIOJIb30BAaHUEM TIOJTyYCHHBIX 3HAHUM;

e OCBOCHHE METOJOB PEIICHUs MPOCTEHIIMX PACUETHBIX 3a/lay C KCIOJIb30BAHUEM
(bu3HUEeCKUX MOJIENICH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

e pa3BUTHE YMEHUW HAOMIOJATh TPUPOIHBIC SBICHUS ¥ BBIIOJHATH OIBITHI,
nabopaTopHble pabOThl U SKCIEPUMEHTAIBHBIE UCCIEAOBAHUS C UCIOJIb30BAHUEM
M3MEPUTENBHBIX TPHOOPOB;

e OCBOEHHE PUEMOB pabOThI ¢ HHMOPMAIEH PU3NUECKOTO CONEPKAHUS, BKITIOUas
UH(GOPMAITMI0O O COBPEMEHHBIX JOCTIKEHUAX (PU3MKH, aHAIU3 U KPUTHYECKOE
OIICHHBaHUE WH(OPMAITIH;

e 3HAKOMCTBO CO cdepamMu Mpo(ecCHOHATBHON AESITeNbHOCTH, CBA3aHHBIMU C
(¢u3MKON, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMH Ha JIOCTIDKEHUSX
(du3HUecKol HayKH.

Ha wuzydenue ¢usuku (0a30BbIi ypOBEHb) Ha ypPOBHE OCHOBHOI'O OOIIEro
oOpazoBanust otBoguTcs 238 vacos: B 7 kiacce — 68 yacoB (2 yaca B HeJeN0), B 8
Kj1acce — 68 4yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEJENIO).

[Ipenyaraemerii B mporpamme 1o (PU3UKE MEepedeHb JIA0OPATOPHBIX pabOT U

OTIBITOB HOCHT PEKOMEHJIATEIbHBIN XapaKTep, YUYUTENb JIeJaeT BHIOOP MPOBEICHUS

7ab0paTopHbIX pabOT Y ONBITOB C YYETOM WHAMBUAYAIBHBIX OCOOCHHOCTEH

oOyyJaroumxcsi, Crnucka 3KCIEPUMEHTAJIbHBIX 3a/laHuid, MpeAJlaraéMblX B paMKax

OCHOBHOT'0 TOCYJIJApPCTBEHHOTO 3K3aMeHa 1o (pu3uke.



COILEPKXAHUE OBYYEHUASA
7 KIIACC

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro Mupa.

®uszuka — Hayka o mpupone. fBneHns npupozabl. PHU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUUECKHAE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BeaMuuHBL. I3MepeHue ¢Qusnueckux BenuuuH. Pusnueckue
npubopsl. [lorpemnocts n3mepenuii. MexayHapoHasi CHCTEMa €IMHHLL.

Kak ¢usuka u Jgpyrue ecCTECTBEHHbIE HAayKd HM3y4alOT MPHUPOLY.
EcTecTBEeHHO-Hay4YHBIII METOJ TO3HAHUA: HAOJIOJEHHE, IOCTAaHOBKA HAay4YHOIO
BONPOCA, BBIIBWKEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE THUIOTE3, OOBICHEHHE
HaOro1aeMoro sBieHus. Onucanue (pU3NIECKUX SBICHUN ¢ TOMOIIBIO MOJENIEH.

Jemoncmpayuu.
1. Mexanuyeckue, TeIIOBBIE, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
2. dusndeckue MPUOOPHI U TIpoleaypa MPSIMBIX H3MEPCHHH aHAJIOTOBBIM U

U (POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1 OmnpeneneHue UEHbI IeJIEHUS MIKaJIbl U3MEPUTEILHOTO TpUOOpa.

2 N3mepeHne pacCcTOSHAMN.

3. N3mepenne 06bEMa KUIKOCTH U TBEPAOIO TENA.

4 Omnpenenenue pa3sMepoB MaJIbIX TEJ.

5 N3mepenne teMiiepaTypsl pU IIOMOLIM KUIKOCTHOTO TEPMOMETPA U JaTUUKA
TEMIIEpaTyphbl.

6. [IpoBenenre wucciaeqOoBaHUsI MO MPOBEPKE THUIOTE3bl: JAIbHOCTh MOJETA
IapyKa, MyIEeHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbLIE BBICOTA MTyCKa.

Paszpnea 2. [lepBoHayaibHble CBEACHUS O CTPOCHUHM BELECTBA.

CrpoeHue BemecTa: aroMbl W MOJIEKYJBI, UX pa3sMmepsl.  OIBITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrxkenue yactul BemiectBa. CBfA3b CKOPOCTH JABWKEHHMS YacTUL[ C
TemriepaTypoil. bpoyHoBckoe nBwkenue, auddys3us. BzaumomeiicTBue dYacTwHil
BELIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHHUE Tra30B, JKUJIKOCTEH U TBEPIBIX
(kpucTaymyeckux) Tena. B3auMocBsI3b MeXAy CBOMCTBAaMHM BEILECTB B Pa3HbIX
arperaTHbIX COCTOSIHMSIX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpauuu.

1. Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

2. HabGmonenune nuddysuu.

3. HabGmronenue siBneHuil, 0OBSCHAIOMMXCA MPUTSKEHUEM WM OTTaJIKUBAHUEM
YacCTHI] BEIECTBA.



Jlabopamopnuie padomel u onvimol.

1. OmeHka quaMerpa aToMa METOIOM PsI0B (C UCTIOIb30BaHUEM (GoTorpaduii).
2. OnpIThl IO HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.
3. OnpITBl IO OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJIIPHOTO TIPUTSHKCHHUS.

Pa3nen 3. /IBuskeHHe U B3auMo/ielicCTBHE TeJl.

Mexannueckoe JBWXKEHHE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. CpeaHsii CKOpOCTb IPU HEPABHOMEPHOM JBHKEHMHM. Pacuér myTtu u
BPEMEHH JIBUKCHMUSL.

SBneHue wuHepuUMU. 3aKOH HHEpUMH. B3auMojelcTBHE TeNl Kak MpUYMHA
W3MEHEHUSI CKOPOCTH JIBMKEHUS Tel. Macca Kak Mepa MHEPTHOCTH Teda. [1ImoTHOCTh
BeliecTBa. CBsA3b IMJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €JMHUIIE 00BEMA BEIIECTRA.

Cuia Kak XapakTepUCTHKa B3auMoOJeWcTBUs Tell. Cuia ynpyrocTd U 3aKOH
I'yka. M3mepeHne cuibpl ¢ NMOMOIIBK JWHAMOMETpA. SIBJIEHUE TATOTEHUS W CHJIA
TsokecTd. Cuila TsSKeCTH Ha JIpyrux miuanerax. Bec tena. HeBecomocTs. Crnoxenue
CUJI, HAIlpaBJICHHBIX MO OJHOW mpsiMoil. PaBHoxeilcTByromas cui. Cuna TpeHUs.
TpeHne CKOJbKEHU U TPEHUE MOKOsA. TpEeHUe B MPUPOJIC U TEXHUKE.

Jlemoncmpayuu.
1 Halmroienre MexaHu4eCcKoro IBUKEHUS Tea.
2 N3MepeHne CKOpOCTH MPSIMOJIMHEHOTO JBUKEHHS.
3 HabGmronenue siBjeHUST HHEPIIUH.
4. Hab6nronenue n3MeHeHust CKOPOCTH MPY B3aUMOJICUCTBUH TEIL.
5 CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEII.
6 CnoxeHune CHJl, HaIllPaBJICHHBIX IO OJJTHOM MTPSMOM.
Jlabopamopnwie pabomul u onvimol.
1. OrnpenienieHue CKOPOCTH PABHOMEPHOTO JBIKCHHS (IIapUKa B IKUJKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).
2. Omnpenenenue cpeaHed CKOPOCTH CKOJIBKEHMSI Opycka WM IIapuka TIo
HaKJIOHHOM IIOCKOCTH.
3. OrnpeneneHue mI0THOCTH TBEPAOTO Tea.
4. OnbITEI, JEMOHCTPUPYIONIME 3aBUCUMOCTh pacTshKeHHs — (Iedopmariin)

MPYKUHBI OT MPUIIOKEHHOU CUJIBI.
5. OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHUS CKOJIBKEHHUS OT Beca
TEJIa U XapaKTepa COMPUKACAIOIIUXCS IOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

HNasnenue. CriocoObl YMEHBINIEHUS W YBEJIWYEHUs NaBiieHus. JlaBreHue rasa.
3aBUCUMOCTh JaBJICHHsI ra3a oOT oOBéMa, Temmeparypel. llepemada naBneHus
TBEPABIMU TEJIAMM, XKHUJKOCTAMU W razamMu. 3akoH Ilackans. IlHeBmaTuueckue
MaIllMHbl. 3aBUCUMOCTh JaBJEHUS KUJIKOCTU OT TIIyOuHBL. ['HMapocTaTH4YeCKUid
napagokc. Cooliaromuecs: Cocyibl. [ uipaBinueckue MeXaHu3Mal.



Atmocdepa 3emnu u arMmocdepHoe aaBieHue. [IpUYMHBI CyHIECTBOBAHUS
BO3aymHOM o6omouku 3emiuu. OmnbiT Toppuuemnmu. W3mepenue atmochepHOTro
JaBJIeHUSA. 3aBUCHUMOCTh aTMOC(HEpPHOTrO JaBJICHUSA OT BBICOTHI HAJl YPOBHEM MODSL.
[TpuGops! ns U3MEpEeHHst aTMOCHEPHOTO TaBICHUSI.

JlelicTBHE XKUIKOCTM U ra3a Ha NOTIPYKEHHOE B HUX TenO. BelTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxornaBanue.

Jemoncmpayuu.

1 3aBUCUMOCTbD JABJICHHS ra3a OT TEMIIEPATYpHI.

2 [lepenaya naBiueHUs )KUIKOCTBIO U Ta30M.

3 Coolmiaromuecs: COCyabl.

4. ['mppaBnuyeckuii mpecc.

5 [TposiBnenue nefcTBust aTMOC(HEPHOTO JABICHMUSL.

6 3aBUCHUMOCTD BBITAJIKMBAIOIIEH CUJIBI OT 00BEMA MOTPYKEHHOM YacTH Tela U
IIJIOTHOCTH JKUJIKOCTH.

7. PaBeHCTBO BBITAIIKUBAIOLIEH CUJIbI BECY BBITECCHEHHOU KUJKOCTH.

8. YcnoBue miaBaHus TEJ: IUIABAHUE WM IOTPYKEHHUE TEN B 3aBUCHMOCTH OT
COOTHOILICHHUS TUIOTHOCTEW TEJIa U JKUJIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejda B BOJE OT 00bEMa MOTpyKEHHOU B
YKUJKOCTb YaCTH TeJIa.

2. OrnpeneneHue BHITAIKUBAIONIEH CUJIbI, ICMCTBYIONIEH HA TENO, HOTPYKEHHOE B
KUIKOCTb.

3. [IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIEN CHUIIbIL, JEMCTBYIOLIEH HA TEIO B
KUIKOCTH, OT MacChl Tena.

4. OnpITEl,  IEMOHCTPUPYIOIIME  3aBUCUMOCTH  BBITAJIKMBAIOIIEH  CHJIBI,
JIEHUCTBYIOIIEH Ha TEJO B KUIAKOCTH, OT 00BbEMa MOTPYXKEHHOW B JKUIKOCTh YaCTH
T€JIa ¥ OT INIOTHOCTHU KUIKOCTH.

5. KoHcTpynpoBanue apeoMerpa WM KOHCTPYHPOBAHMUE JIOJKU U ONPEIEICHUE
€€ rpy30n0AbEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHePrus.

Mexanuueckas padota. MOIIHOCTb.

[IpocThie MexaHU3MbI: pblyar, OJOK, HaKJIOHHAas IUIOCKOCTh. [lpaBuio
paBHOBecus pbiuara. [IpumeHenune npaBuiia paBHOBECHs pbluara K OJIOKY. «30J10TOe
npaBuio» mexanuku. KIIJ] mpocTteix MexanusmoB. [IpocTbie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHerndeckas W INOTEHUMAJIbHAs  DHEPIUs.
IIpeBpaiienre 0JHOrO BHJIA MEXAHWUYECKOM DHEPTUM B IPYTrOW. 3aKOH COXPAHEHUS
DHEPIrUM B MEXAHHUKE.

Jemoncmpayuu.



1. [Tpumeps! TPOCTHIX MEXaHU3MOB.
Jlabopamopnuie padomel u onvimol.

1. Omnpenenenre pabOThl CUIBI TPEHUS MPH PAaBHOMEPHOM IBHKEHHUH Tela IO
TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBanue yclioBU paBHOBECHS pblyara.
3. N3mepenue KII/] HaKJTIOHHOM MIOCKOCTH.
4. N3ydeHnne 3aKk0Ha COXPAHEHHSI MEXaHUYECKOW SHEPTUU.
8 KUIIACC

Paspneu 6. TerioBbie siBJICHUA.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUHM  CTPOCHUS
BelecTBa. Macca u pasMepel aroOMOB M MOJIEKYJ. OIBITHI, MOATBEPKAAIOIINE
OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKOU TEOPUH.

Monenn TBEPIOro, >KHMIKOIO M Ta3000pa3HOTO COCTOSHUM  BEILECTBA.
Kpucrammueckue u amopdusie Tena. OObsSICHEHHWE CBONCTB Ta30B, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUUW MOJICKYISPHO--KUHETUYECKOW TEOPHH.
CmaumBaHKe U KallWJUISIPHBIE SBJICHUS. TEIIOBOE pacCllMpPEHNE U CKATHE.

Temmneparypa. CBs3b TeMmmepaTypbl CO CKOPOCTBIO TEILUIOBOTO JIBHXKCHUS
yacTull. BuyTpeHHsAs »sHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEW SHEPIUH:
TeruIonepeaaya U coBepileHrne padoThl. Buibl Temionepeaadn: TEMIONPOBOIHOCTD,
KOHBEKIIHUS, U3JIyYEHHE.

KonuyectBo TemnoTsl. YienbHass TEMIOEMKOCTh BellecTBa. 1emioo0OMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHME TEIUIOBOro Oananca. [1naBieHue u oTBepieBanme
KpUCTAJUIMYECKUX BEUIECTB. YJenbHas TemioTa ruasieHus. [lapooOpa3zoBanue u
koHJeHcauusa. Mcnapenuwe. Kumenuwe. VYaenbHas Tenjgora mnapooOpa3oBaHUS.
3aBUCUMOCTh TEMITEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO AaBICHUS.

BrnaxnocTh BO3myXa.

DHeprus TOIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Ipuntuner  pabotel TerioBbix nBurareneit KIIJ TemmoBoro aBuratesns.
TerutoBble IBUTATENIN U 3aIIUTA OKPYKAFOUIEN CPEJIBL.

3aKOH COXpAHEHUS U MPEBPAILECHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Jemoncmpayuu.
1 HaGmronenre OpoyHOBCKOTO JIBUKEHUS.
2 HabGmonenune nuddysuu.
3. HabGmroienne sBjieHU cMaYMBaHUs M KaITMJLIIPHBIX SIBJICHUM.
4 Hab6mro1eare TemioBoro pacimpeHus Ted.
5 M3MeHeHHe MmaBjieHUS Ta3a MpU H3MEHEHHMH oObéMa M HArpeBaHUU WU
OXJIQXKJICHUH.
6. [IpaBuna u3MepeHus: TeMIEepaTyphl.

7. Buasl Teronepenaymu.



8. OxJtakieHue Ipyu COBEPLIEHUH PadOTBHI.

9. HarpeBanue npu coBepiieHn# padOThl BHEITHUMHU CHUJIAMHU.
10.  CpaBHeHHE TEILIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11.  HabGnroaeHue KUTEeHHUS.

12. HaGmtonenue mocTossHCTBa TEMIIEpaTyphl IPU MJIABJICHUH.
13. Moenu TEeIUIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1. OneITBl IO OOHAPYKEHUIO TEHCTBUS CHIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

2. OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OneiTel MO HAOMIONCHUIO TEIJIOBOTO PACUIMPEHHs] Ta30B, JKUIKOCTEH H
TBEPABIX TEIL.

4. Omnpenenenre AaBieHUs BO3yXa B OaJUIOHE IIITPULIA.

5. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBJICHUS BO3AyXa OT €ro o0béMa u
HarpeBaHUs WIH OXJIAXKICHUS.

6. [TpoBepka rumore3bl JIMHEHHON 3aBUCMMOCTU JUIMHBI CTOJOMKA >KUJIKOCTH B
TEPMOMETPUYECKON TPyOKE OT TEMIIEPATYyPBHI.

7. HaOnronenne wu3MeHEHUsI BHYTPEHHEW OHEpPruud Tela B pe3yJsibTaTe
TEIUIoNepeaaul U padoThl BHEITHUX CHUJI.

8. HccnenoBanue sBICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOJHON U TOpsiuei
BOJIBL.

9. Omnpenenenre KOJIMYeCTBa TEIUIOTHI, OJYYEHHOTO BOAOM MpHU TEMJI00OMEHE ¢

HarpeThiM METAJUIMYECKUM LIHJIUHIPOM.
10.  OmnpexneneHue yIeIbHON TEINTIOEMKOCTH BEIIECTBA.

11.  HccnenoBaHue npouecca ncnapeHusl.

12.  OmpepneneHrie OTHOCUTENIbHON BIaKHOCTH BO3/1yXa.

13.  OmpezneneHue yAelIbHOM TEIUIOTHI TJIABJICHUS JIbJIA.

Pa3znes 7. JaekTpudecKkue 1 MArHUTHbIE SIBJICHHS.

OnekTpuzanus Tel. JlBa poaa 3IEKTpUYECKUX 3apsaoB. B3aumoneiicTBue
3apspKEHHBIX Tell. 3akoH KynoHa (3aBUCHUMOCTB CHIIBI B3aUMOJAEHCTBUS 3apSyKEHHBIX
TE€J OT BEJTMYUHBI 3apsAJI0OB U PACCTOSHUS MEXKY TEJIaMU).

OnekTpudeckoe mnose. Hanpsok€HHOCTH dnekTpudeckoro mons. [IpuHiun
CYNEPIIO3UILINH IJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu »snekTpuueckux 3apsiaoB. ODJEMEHTapHbIA SJIEKTPUUYECKUN 3apsil.
Crpoenue aroma. [IpOBOAHUKM U JUANEKTPUKU. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsna.

ONEeKTpUYECKUA TOK. YCJIOBHUS CYIIECTBOBAHMUS JJIEKTPHUYECKOTO TOKA.
HNcTtounuku TMOCTOSSHHOTO TOKa. JIeWCTBUS SJIEKTPUYECKOro ToKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKHUI TOK B KHUAKOCTSIX U ra3ax.



Onektpuueckass  nenb. Cuima  Toka.  DJIEKTPUUECKOE  HaNpsKEHUE.
ConpoTuBiieHHE TPOBOJHUKA. Y AEIBHOE CONPOTHUBIIEHUE BEIIECTBA. 3aKoH OMa aJis
yuacTka uenu. [locienoBaTenbHoe U NapaJjieIbHOE COEAMHEHUE TPOBOIHUKOB.

Pabota w© MOIIHOCTH 3JeKTpUyYecKoro Toka. 3akoH Jlxoyns—JleHna.
DNEeKTpUYECKUE LIEU U MOTPEOUTENN AJIEKTpUUecko sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTrosiHHBIE MarHUTHl. B3auMOJelHCcTBUE TOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nose. MarautHoe nosie 3eMJIM M €ro 3HaueHue Jis )Ku3Hu Ha 3emiie. OnbIT Dpcrena.
MarsnuTHoe 1oJie 3IEKTPUIECKOro Toka. [I[puMeHeHne 3MeKTPOMAarHuTOB B TEXHHUKE.
JleiicTBU€ MAarHWTHOTO TOJdsl HA TMPOBOJHHUK C TOKOM. OJIEKTPOABUIATEINb
MIOCTOSIHHOTO ~ TOKa.  Mcmonb30BaHWE — 3JEKTPOJIBHUrareneil B TEXHUYECKUX
YCTPOMCTBAx U Ha TPAHCIIOPTE.

Onbitel @apajnes. fIBneHue snekTpoMarHuTHOW WHAyKuuH. [IpaBuno Jlenua.
DneKTporeHeparop. Crnioco0sl HOJIyYEHUS ANEKTPUYECKOU SHEPIUH.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Jlemoncmpayuu.
1. DIIeKTpU3anus Ted.
2. JIBa posia 3JIEKTPUUYECKUX 3apsA0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
3. YCTpONCTBO U ICUCTBUE SJIEKTPOCKOIIA.
4, DJeKTpocTaTudecKasi MHIyKIIUs.
5. 3aKOH COXpAaHEHUsI JICKTPUUECKUX 3aPsJI0B.
6. IIpOBOTHUKH U AUBJIEKTPUKH.
7. MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
8. McTOYHMKH TTIOCTOSTHHOTO TOKA.
9. JlericTBUS DIEKTPUYECKOTO TOKA.
10.  DJEKTPUYECKUU TOK B )KUIAKOCTH.
11.  T'a3o0BbIM pa3psn.
12.  M3MepeHHe CHIIbl TOKA aMIIEPMETPOM.
13.  M3MepeHHe 3IEeKTPUUECKOTO HAIIPSHKEHUST BOJIBTMETPOM.
14.  Peocrar n MarasuH CONIPOTUBIICHUM.
15. B3auMopaenicTBre IOCTOSHHBIX MAarHUTOB.
16.  MopaennpoBaHre HEBO3MOXKHOCTH PA3/ICIICHUS MTOJIOCOB MAarHUTA.
17. MoaennpoBaHW€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MarHUTOB.
18.  OmbIT Dpcrena.
19.  MarauTHOE MoJjie ToKa. DJIEKTPOMAarHuT.
20.  JlelicTBME MAarHUTHOIO IOJIS HA IIPOBOJHUK C TOKOM.
21.  DJEKTpOABUIaTeNlb MOCTOSSHHOTO TOKA.
22.  HccnemoBaHue ABJICHUS YJIEKTPOMArHUTHOW UHIYKIHH.
23. OnbiTel Dapanes.



24.  3aBUCHMOCTb HAIpPaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HUKHOBEHHUSI.

25.  DJEKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1. OnpIThl  TO  HAOMIOACHUIO  DJIEKTpU3AIMM  TeJl HMHAYKIHEH u  1pH
CONIPUKOCHOBEHUH.

2. HccnenoBanwe JEHCTBUS  DICKTPUUECKOTO TOJS HAa TPOBOJHUKH U
JTUDJICKTPHKH.

3. COopka 1 mpoBepKka paboThI IEKTPUICCKOH IIEMH TTOCTOSHHOTO TOKA.

4. W3mepenne u peryaupoBaHe CHIIbI TOKA.

5. W3mepenne u peryanpoBaHie HAMPSHKEHUS.

6. HccnenoBanre 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO 4Yepe3 pe3ucTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HATIPSHKEHUS Ha PE3UCTOPE.

7. OnBITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCThH DJIEKTPUUYECKOTO COMPOTUBIICHUS
IIPOBOJIHUKA OT €T0 JUIMHBI, IUIOIIA/IA MTOTIEPEUYHOTO CEYCHUS U MaTepHalia.

8. [IpoBepka mpaBWiIa CJIOKCHHUS HAMNPSHKEHUH TIPH  IMOCJICI0BATEILHOM
COCTMHECHHH JIBYX PE3WCTOPOB.

9. [IpoBepka mpaBWiIa IS CWJIBI TOKAa TMPU IMAPAUICTLHOM COCIHMHCHHU
PE3UCTOPOB.

10.  Omnpenenenue pabOThI IEKTPUUECKOI0 TOKA, UAYILIET0 Yepe3 Pe3UCTOP.
11.  OmpepneneHre MOUTHOCTH JIEKTPUUYECKOTO TOKA, BBIIEIIEMOIN Ha PE3UCTOPE.
12.  HccnegoBaHue 3aBUCUMOCTH CWIBI TOKA, HAYILIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEW.
13.  Ompenenenue KII/l narpeBarens.
14.  HccnenoBaHrne MarHUTHOTO B3aUMOJENCTBUS ITOCTOSTHHBIX MAarHUTOB.
15.  M3ydeHue MarHUTHOTO MOJISI TIOCTOSTHHBIX MarHUTOB MPHU UX OObEIMHEHUH U
pa3ieiICHUHN.
16.  HccnenoBaHue NEeWCTBUSA DJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
17. OmnbIThl, 1€MOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbI B3aUMOJEHCTBUSA KATYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA Y HAIlPaBJICHUS TOKA B KaTYIIIKE.
18.  M3yueHue nelCTBUSA MATHUTHOTO NOJISI HA IPOBOJHUK C TOKOM.
19.  KonctpyupoBanue u nuzyueHue padoThl 31EKTPOIBUTaATENS.
20.  M3mepenue KII/] anexTpoaBuraTeabHON yCTaHOBKH.
21.  OnbsITBl O  HCCIEJOBAHUIO  SIBJICHUS  DJIEKTPOMAarHUTHOM  MHIYKLUU:
HCCIIEIOBAHNE U3MEHEHUI 3HAYEHUS M HAIIPABJICHUS WHIYKIIMOHHOTO TOKA.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJIeHUsI.

Mexanndeckoe aBumkeHue. MarepuanbHas Touka. (Cucrema  OTcYéTa.
OTHOCUTENIBHOCTh MEXAaHMYECKOro JABWXKEHUSA. PaBHOMEpHOE NpsSMOIMHENHOE



nBrkeHue. HepaBHOMEpHOE NpsAMONIMHEWHOE IBUKeHue. CpelnHsis U MIHOBEHHas
CKOpOCTb TeJa IPU HEPABHOMEPHOM JBHKECHUHU.

VYckopenue. PaBHOyCKOpeHHOE mpsMoiuHEHHoe ABuxkeHue. (CB0OOOIHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE ABWXEHHE MO OKpYy>KHOCTH. llepron u yacrota oOpaiieHwHs.
JIuHeliHas U yriaoBas CKOpocTU. LIeHTpocTpeMUTENbEHOE YCKOPEHHUE.

[TepBoiii 3akoH HproTrona. Bropou 3axkoH Herotona. Tpertuii 3akoH HproTtoHa.
[IpyHIMI Cynepno3uuny CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cujia TPEHUS CKOJBXEHHUSI, CUja
TPEHUS NOKOS, IPYTHE BUJIbI TPEHUS.

Cunma TSXKECTH M 3aKOH BCEMHPHOIO TATOTEHHs. Y CKOpPEHHE CBOOOJIHOTO
nageHus. JIpwxenune muaner BOKpyr ComHua. IlepBas kocmMuyeckas CKOPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue MmarepuasibHOM TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHoBecue
TBEPIOTO TeJIa C 3aKPEINIEHHOM OChIO BpalleHuss. MoMeHT cuiibl. LIeHTp TsxecTn.

Nmnynec Tena. Msmenenue mmmysbea. Mmynbe cunbl. 3aKOH COXpaHEHUS
MMITyJIbca. PeakTHBHOE ABMKEHHUE.

Mexanuueckas paboTa U MOIIHOCTb. PaboTa cuil TSKECTH, yIPYTrOCTH, TPEHHS.
Ces3p sHeprun u pabotel. IloTeHumanbHas sHeEprus Tena, MOAHITOIO Hal
IIOBEPXHOCTHIO 3eMiM. lloTeHIManbHas sHeprus c:kaTou IpyxkuHbl. KuHetnueckas
sHeprusi. TeopeMa O KMHETHYECKOW HSHEPTHH. 3aKOH COXPAHEHUS MEXAHUYECKOU

SHEPIHUH.
Jlemoncmpayuu.
1. HalmroieHne MEXaHMYEeCKOTO JBUXKEHHUSI Tejla OTHOCUTENIbHO pa3HBbIX Tell
OTCYETA.
2. CpaBHeHuEe TMyTed U TPACKTOPUM JBUKEHUS OJHOIO M TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.
3. N3mMepeHne CKOPOCTH U YCKOPEHUS MPSIMOJTMHEWHOTO JIBUKEHHS.
4. HccnenoBanne Mpu3HaKOB PABHOYCKOPEHHOTO JBUKEHUS.
5. HaOmronenue ABUKEHUsI TeJia M0 OKPYKHOCTH.
6. HaOmronenne MeXaHMYEeCKUX SIBJICHUM, MPOUCXOJAIIUX B CHUCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JB)KCHUH OTHOCUTEIHLHO KaOMHETa
(du3uKu.
7. 3aBUCHUMOCTh YCKOPEHUS Tela OT MACChI TeJla U IEUCTBYIOIIEH Ha HETO CUJIBI.
8. Hab6nronenue paBeHCTBa CHIT TIPU B3aMMOICHCTBHUH TEII.
9. N3mMeHeHune Beca Tena npu yCKOPEHHOM JIBUKEHHH.

10.  Ilepemaya ummyJibca IIpy B3aUMOJECHUCTBUHU TEIL.
11.  IIpeoOpazoBaHusi 3HEPIUM NPU B3aUMOJICHCTBUU TEJL.
12.  CoxpaHEHHE UMILYJIbCA IIPU HEYIIPYTOM B3aUMOICHCTBHH.



13.  CoxpaHeHHE UMITYJIbCA TTPU a0COTIOTHO YIIPYTOM B3aMMO/ICHCTBUM.

14.  HaGmroneHue peakTUBHOTO JBUKEHUS.

15.  CoxpaHeHHE MEXaHHMYECKON SHEPTUU MIPHU CBOOOTHOM MAJICHUU.

16.  CoxpaHeHHE MEXaHWYECKOW JHEPTrUU TPH JABWKCHUH Tela TOJ JCHCTBHEM
PY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1. KoHcTpyupoBanue Tpakta [JIsi pa3roHa M JaJIbHEUINEro pPaBHOMEPHOTO
JBYDKEHUS MTAPUKA WA TEIICHKKH.

2. Omnpenenenre cpeHel CKOPOCTH CKOJIbKEHUSI OpyCKa WM JBHXKEHUS IapHuKa
10 HAKJIOHHOM IUIOCKOCTH.

3. Omnpenenenre YCKOpPEHHMsI Tela TpU PaBHOYCKOPEHHOM JIBIDKEHUH  TI0
HAaKJIOHHOM IUIOCKOCTH.

4. HccnenoBanre 3aBUCUMOCTH TYTH OT BpPEMEHH TMIPU PaBHOYCKOPEHHOM
JIBKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

5. [IpoBepka rUMOTE3bI: €CIU MPU PAaBHOYCKOPEHHOM JBMKEHUHU 0€3 HauaJIbHOU
CKOPOCTH ITyTH OTHOCSTCS KakK psAd HEYETHBIX YHCET, TO COOTBETCTBYIOIIHC
MIPOMEKYTKH BPEMEHH OJMHAKOBEI.

6. WccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT CHIIBI HOPMaJTBbHOTO
JaBJICHUSI.

7. Omnpenenenue kodhGUIIMEHTa TPEHUS CKOJIBKEHUSI.

8. Omnpenenenne KECTKOCTU MPYKUHBI.

9. Omnpenenenue padOTHl CUIIBI TPEHUSI TIPU PABHOMEPHOM JIBIDKCHHH Teja 0

TOPU30HTATBHON MOBEPXHOCTH.

10.  Ompepnenenre  paOOThl  CWJIBI  YOPYrOCTHM MNpU  MNOABEME TIpy3a C
MCIIOJIb30BAaHUEM HEMOABUKHOTO U MOJBUKHOTO OJIOKOB.

11.  M3yueHue 3aKOHA COXpaHEHUs DHEPTUHU.

Pa3znen 9. MexaHnuyeckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTUKH KojeOaHUIl: MepHof,
4acToTa, aMIUIMTyAa. MaremMaTudyeckuil U NpYyKUHHbIM MasTHUKU. [IpeBpaimienue
SHEPTUU MpU KOJIeOaTEeTbHOM IBHXKCHHH.

3aTtyxaronme KOJIeOaHMUs. Brinyxnenubie KOJIeOaHMUs. Pe3onanc.
Mexannueckue BoJHbI. CBOMCTBA MEXAaHUYECKHUX BOJH. [[pofonabpHbBIE U TTONIEpEYHBIE
BOJHBI. JUITMHA BOJHBI M CKOPOCTh €€ pacnpocTpaHeHUs. MeXaHHYeCKUe BOJIHBI B
TBEPIOM TeJIe, CEHCMUYECKNE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicoTa ToHa. OTpaxenue 3Byka. MH(pa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.
1. HaGmiogenne koneOaHuii Ten mOJA JEHCTBUEM CHJIBI TSDKECTH M CHJIBI
YIPYTOCTH.



Habmonenue xonebanuii rpy3a Ha HUTU U Ha MPYKUHE.
Habmroienue BhIHYXIEHHBIX KOJI€OaHHUI U pe30HaHca.
PacnipocTpanenue npoa0abHBIX U MOTIEPEYHBIX BOJIH (HA MOJIENN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

o oA w N

AKyCTUYECKHI pe30HaHC.
Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenre 4acToThl ¥ epUoJia KoJIeOaHU MaTeMaTHYECKOTO0 MassTHUKA.
2. Omnpenenenre 4acTOTHl U MEPHO/ia KOJIeOaHH MPY>KUHHOTO MasTHUKA.
3. HccnenoBanre 3aBUCUMOCTH NEpPHOJA KOJEOAHWMU MOABEHIEHHOTO K HUTH

rpy3a OT JJIUHBI HUTH.

4. HccnenoBanre 3aBUCUMOCTH MEpHOJia KOJEOAHUNM MPYKUHHOTO MasiTHUKA OT
Macchl rpy3a.

5. [IpoBepka HE3aBUCUMOCTH Nepuoia KoieOaHuil Tpy3a, MOABEIICHHOTO K HUTH,
OT MAacChl Ipy3a.

6. OMnBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTH MEpUOa KoJIeOaHUN MNPy KUHHOTO
MasiTHUKA OT MacCChl IPy3a U KECTKOCTU MPYKUHBI.

7. N3mepenne ycKopeHusi CBOOOIHOTO NaJACHHUS.

Paszges 10. D1eKTpoMarHuTHoOE 1M0J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  MOJIE. DJIEKTPOMarHuTHbIE ~ BOJIHBI. CaoiicTBa
AJEKTPOMArHuTHbIX BOJH. [llkanma »3neKTpoMarHWTHBIX BOJH. Fcnonb3oBanue
AJEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DneKTpoMaruuTHas npupoaa cBeta. CkopocTh cBeTra. BonHOBBIE CBOMCTBA
CBeTA.

Jlemoncmpayuu.

1. CBOWMCTBA IEKTPOMArHUTHBIX BOJIH.

2. BoJiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomel u onvimol.

1. N3yueHue CBOWMCTB SJIEKTPOMATHUTHBIX BOJH C TOMOIIBI0O MOOHUIIBHOTO

TenedoHa.

Pa3znen 11. CBeroBbIe fIBJICHHUS.

JlyueBag moznenb cBerta. Mctounuku cBeta. [IpsMoOIMHENHOE pacIpOCTPaHEHUE
ceeta. 3armenus Comnna u Jlywel. Otpaxenune cBeta. [lnockoe 3epkano. 3akoH
OTpa)KE€HUs CBETA.

[Ipenomnenue cBera. 3akoH TmperaomyieHUsi cBera. lloiiHOe BHyTpeHHee
OoTpakeHHe cBeTa. VMcnonb30BaHWE MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX
CBETOBOJAX.

JIunza. Xon nydeit B auH3e. OnTudeckas cuctema goroanmnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuuyeckas cucrema. baM3opyKocTh U JanbHO30PKOCTb.



Pasnoxxenne Oenoro cBera B cmekrp. Omnbitel  Heiorona. Crioxenue

CHEKTpaJIbHBIX UBETOB. Jlucnepcus cBeTa.
Jlemoncmpayuu.

[IpssMOMHENHOE PacpOCTPAaHEHNE CBETA.

OTtpakeHue cBera.

[TosrydyeHnue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[TpenomiieHue cBeTa.

OnTuyeckuii CBETOBO/.

Xom rydeit B coOuparorei JImHse.

XO0J Iy4der B pacCEeUBAIOIIEH JIMH3E.

[Tonyyenue n300paxeHuii ¢ TOMOUIBIO JTUH3.
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[TpuHumn necTBus GoToanmnapara, MUKPOCKOIIA U T€JIECKOTIA.
Mojens riasa.

Paznoxxenue 6eoro cBeTa B CIEKTP.

12.  Ilomyuenue Genoro cBeTa MpH CIOKEHHUU CBETa Pa3HBIX I[BETOB.
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= o

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanre 3aBUCUMOCTH yTila OTPAKEHHUsI CBETOBOIO Jiydya OT yrjia
MaJCHUs.

2. N3ydeHne xapakTepUCTUK U300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.

3. HccnenoBanyue 3aBUCMMOCTH YIVIa IPEIOMIIEHUS CBETOBOIO Jiyda OT Yyrja
NaJeHUs Ha TPAHULE «BO3LyX—CTEKIION.

4. [Tomyyenune n300paxeHut C TOMOIIBI0 COOMPAOIICH JTUH3HI.

5. Omnpenenenue (POKYCHOTO PACCTOSIHMSI M ONTHYECKOW CHIIBI COOMparouieit
JIUH3BI.

6. OnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnbITEl 1O BOCHIPUSATHIO IBETA NPEIMETOB IPU HMX HAOIIOJEHUU uepe3

IIBETOBbIC (DUIIHTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omwitel Pezepdopna u mmanetapHas mozenb aroma. Mojenb atoma bopa.
Hcenyckanue u nornouieHre cBera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- U ramma-uznydeHus. CTpoeHHUE aTOMHOTO
anpa. Hyknonnas Mmogens aToMHOTO sigpa. M3otomnsl. PannoakTuBHbIE NpeBpaIeHUSI.
IIepuon nosypacnana aTOMHBIX s1IED.

SAnepHble peakuny. 3aKOHbI COXpPAHEHUS 3apsiIOBOIO M MAacCOBOTO YHCEIl.
OHeprusi CBA3M aTOMHbIX saep. CBsA3b Macchl W SHeprud. Peakuuu cuHTe3a U
nenenus saep. crounnku 3eprun ConHIa U 3BE3I.

SnepHas oHepretuka. JleMCTBUSA pagMOAKTUBHBIX W3JIyYEHUHM Ha KUBbBIE
OpraHU3MBl.

Jemoncmpayuu.



1 CrexTpbl U3Ty4eHUS U MOTJIOMIEHUS.

2 CnexTpsl pa3Iu4yHbIX Ta30B.

3 CnekTtp Bogopoaa.

4. Habmronenue tpexoB B kamepe Bunbcona.

5 Pabora cuéTumka HOHU3UPYIOIIUX U3ITYYCHUH.

6 Perucrpanus n3mydeHus: IpUPOJIHBIX MUHEPATIOB U MTPOJLYKTOB.
Jlabopamopnwie pabomul u onvimol.

1. HaOnroienue CrlonHbIX U JIMHEHYAaThIX CIIEKTPOB U3ITyYCHUSI.
2. HccnenoBanre TPEKOB: U3MEPEHUE PHEPTUU YACTHUIBI IO TOPMO3HOMY IyTH
(o dhoTtorpadusam).

3. N3mepenne paanoakTUBHOTO (hOHA.

IHoBTOpUTEIBbHO-00001AIOIINIT MOAYJIb.

[ToBTOpUTENHEHO--0000IAIOIINN MOJTYJIb TIPEIHA3HAYEH ISl CUCTEMAaTU3aIuu U
000011IeHNs] TPEIMETHOTO COJEPXKAHUS W ONBITA JIEATEILHOCTH, MPUOOPETEHHOTO
Opy U3YYEHUM BCEro Kypca (U3MKH, a TaKkKe JUIsi MOJATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY 3JK3aMEHY IO (QU3MKe [Ji1 O0ydaroluxcs, BBIOPABIIMX 3TOT
y4eOHBIN TpEeIMET.

[Ipy u3ydyeHHH NaHHOTO MOIYJS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUJIbI
NeSITeTbHOCTH, HA OCHOBE KOTOPBIX OOECIEUYMBAETCS JOCTHKEHUE TPEIMETHBIX U
METANpPEeIMETHBIX  IJIAHUPYEMBIX  Pe3yibTaToB  00yueHuHs,  (Qopmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHUE HAy4YHBIX METOJOB HCCIEIOBAHUS
SABJICHUM TPUPOABI U TEXHUKH, OBJIAJCHHE YMEHUSIMH OOBSCHATH (U3HUECKHUE
SBJICHUS, TPUMEHSIA TMOJy4YeHHBbIE 3HAHUWS, pemarh 3a7ayd, B TOM 4YHCIE
KaueCTBEHHbIC U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO ESITEILHOCTHBIN XapakTep JAHHOTO pasjesia peaau3yeTcs 3a
CY€T TOTO, YTO OOYYAIOIIUECS BBITIONHSIOT 3aJ]aHusl, B KOTOPHIX UM IPEJIaraeTcs:

HA OCHOBE TMIOJYYEHHBIX 3HAHWM pacro3HaBaTh M HAYYHO OOBSICHSTH
dusnueckue IBICHUS B OKPY>KAOIIEH MPUPOJIE U TOBCETHEBHOM KU3HU;

MCIIOJIh30BaTh HAyYHBIE METOBI MCCIEIOBaHUS (DPU3UYECKUX SIBIICHUW, B TOM
qucye A1l IPOBEPKHU TUIIOTE3 U MOTYUYCHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4HbICE OCHOBBI HanMOoOJIe€ BaXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HampuMep, MPaKTUYECKOrO0 HCIOJb30BAHUS PA3IMYHBIX UCTOYHUKOB
SHEPIrUd HAa OCHOBE 3aKOHA IMPEBPAIICHHS U COXPAHEHUS BCEX HM3BECTHBIX BHUIOB
SHEPIHUU.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA IIPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenne ¢pu3MKM HA YPOBHE OCHOBHOTO OOIEro 00pa30BaHUs HANpaBlIeHO Ha
JOCTHUKEHHE JIMYHOCTHBIX, METAlmpeIMETHBIX U TMPEeIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTte nzyuenus GU3MKA HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs Yy
oOyyaromerocss OyayT coOpMUpOBaHBI CIEAYIOIIUE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IIPOSIBIICHHE HWHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
(u3HUECKON HayKU;
- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSAM POCCUICKUX YUEHBIX--(DU3HUKOB;

2) rpaKIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYKIEHHHM OOILECTBEHHO 3HAUMMBIX U
ATUYECKHUX MpOoOJIeM, CBS3aHHBIX C MPAKTUUYECKUM MPUMEHEHHUEM JOCTHXKEHUN
du3uKy;

- 0CO3HaHUE BaKHOCTH MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B JIEATEIbHOCTH YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS
- BOCIPHUATHE O3CTETHUYECKUX KauecTB (PU3MUECKONM HayKu: €€ TapMOHHYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHHME LIEHHOCTH (PU3NYECKOW HAayKHW KaK MOIIHOTO MHCTPYMEHTa IMO3HAHUS
MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BaXKHEUIIIEW COCTABISAIOIEN KyIbTYpbI;

- pa3BUTHE HAy4yHOW JIOOO3HATEIBHOCTH, HWHTEpPEca K MCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KyJAbTYPBI  3A0POBbS M  3MOIHOHAJBHOIO

0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTHM Oe3omacHOro obOpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUPE, BAXKHOCTH MPaBUJI OE30MMaCHOTO MOBEACHUS Ha TPAHCIOPTE,
Ha JI0pOrax, ¢ AJIEKTPUUYECKUM U TEIIOBBIM 000PYIOBAaHUEM B JJOMAIIIHUX YCIOBUSX;
- copMHUPOBAaHHOCTH HaBbIKa peduieKCUM, MPU3HAHKWE CBOETO IpaBa Ha OIIMOKY U
TaKOIo K€ MpaBa y JPYyroro 4ejJoBeKa;

6) TPy10BOIr0 BOCIIMTAHMS:
- QAKTUMBHOE Yy4YacTHE€ B pEIIEHWM MPAKTUYECKHX 3ahad (B paMKax CEMbH,
o0pa3oBaTenpHON OpraHu3aliuu, ropoja, Kpas) TEXHOJIOTHYECKOW M COIMATbHOU
HAIPAaBJIEHHOCTHU, TPEOYIOIIUX B TOM YKcie U (PU3NUECKUX 3HAHUM;
- HUHTEpEC K MPaKTUYECKOMY U3Yy4YEeHHIO TpodeccHil, CBI3aHHbBIX ¢ (PU3UKOM;

7) 3K0JI0rH4eCKOr0 BOCIIUTAHUS:



- OpUEHTAIMs Ha TPUMEHEHUE (HU3UYECKUX 3HAHWW JJIs pelieHus 3aaad B 00JacTu
OKpYJKaIomIe Cpeapl, TUIAHUPOBAHUS TIOCTYNKOB M OIEHKH WX BO3MOXHBIX
MTOCJICICTBHM JIJISI OKPYKAIOIIEH CPEJIbI;

- 0CO3HAHWE TJIOOATBHOTO XapaKTepa IKOJOTUYECKHUX TTPOOIIEM U Iy Tel UX peIcHUs;
8) amanTanmum K M3MEHSIIOIMMCS YCJOBHSIM COIHAJBLHOW M TPHPOTHOM
cpeabl:

- TOTPeOHOCTh BO B3aUMOJCHCTBUU IPH BBIMOJIHCHUM HCCICAOBAHMN W MPOCKTOB

(bu3HUeCcKoi HAPaBIECHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSM JPYTHX;

- TIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO e TEIHHOCTD;,

- MOTPeOHOCTh B POPMHUPOBAHUN HOBBIX 3HAHWU, B TOM 4HuCie (OPMYITUPOBATH HIICH,

MTOHSATHUS, THIOTE3bI O PU3NIECKUX OOBEKTaX U SIBJICHUSX;

- OCO3HaHue Je(PUIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00JacTu

busuKy;

- INTAHUPOBAHHUE CBOET'O PAa3BUTHSI B IPHOOPETCHUH HOBBIX (PU3MUECCKUX 3HAHUM;

- CTpEeMJICHHE aHAJIM3UPOBATh W BBIABISITH B3aUMOCBSI3U IIPUPOJIBI, OOIIECTBA H

ASKOHOMUKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (DU3UIECKUX 3HAHUN;

- OIIEHKA CBOMX JCHCTBUH C YUETOM BIHMSHUS HA OKPYIKAIOIIYIO CPEMY, BO3ZMOXKHBIX

II100aBHBIX TTOCHICICTBHI.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbTaTe ocBoeHUs mporpaMmbl 1o (pu3rMKe Ha YpOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi y oOyyaromierocss OyayT cGOpMHUPOBaHbI MeTanpeAMeTHbIe
pe3yJabTaThl, BKIIOYAIONIME MMO3HABATEIbHBIC YHUBEpPCAIbHBIC YUeOHBIC NEHUCTBUS,
KOMMYHUKATHUBHBIE  YHHBEpCAJIbHbIE  y4eOHbIE  JEHCTBUS,  PETYJIATUBHBIC
yHUBEpCAIbHBIC yUeOHBIC IEHCTBUS.

Ilo3naBaTebHbIE YHUBEPCATbHBIE YUeOHbIE /1eiicTBUS

ba3oBble 1ornueckue aeiicTBU:

* BBISIBJISITH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKNA OOBEKTOB (SIBICHHN );

e YCTAHABIIMBAaTh CYIICCTBEHHBIM MPHU3HAK KIaCCU(UKAIIMU, OCHOBAHUS IS
0000111eHNs U CPAaBHEHUS,

* BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHMBOPEYMS] B paccMaTpUBAeMbIX (akTax,
JTAHHBIX U HAOJIFOICHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHSIM;

¢ BBISIBJISITh  TIPUYMHHO--CJICJICTBEHHBIE CBSI3M TMPU  U3YYEHUU (U3HUUECKUX
SBJICHMA W TIPOIIECCOB, JCNaTh BBIBOJALI C HCIOJIB30BAaHUEM JICTYKTUBHBIX M|
WHIYKTUBHBIX YMO3aKJIFOUCHHH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SIX (PU3HUECKHUX
BCJINYMH;

e CAMOCTOSITEJILHO BBIOMpATh CHOCOO pemieHus y4eOHOW (U3MYEecKoi 3ajaun
(cpaBHEHME HECKOJBKHX BapHAHTOB DEIICHUS, BHIOOpP HamOoJiee MOIXOISIIETO C
y4ETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBare/bCKue 1eiCTBUA:

* ICIIOJIb30BATh BOMPOCHI KaK UCCIIEIOBATEIbCKUN MHCTPYMEHT MO3HAHMS;

¢ IPOBOJIUTh MO CaAMOCTOSTEJIBHO COCTABJICHHOMY IUJIaHY OIIBIT, HECIOKHBIN
bu3HUeCKil SKCIEPUMEHT, HEOOIBIIIOE UCCIIEIOBaHNE (DU3UIECKOTO SIBIICHUS;

e OLICHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTb MH(POPMAIIHIO, TTOJIYYCHHYIO B
XO0/J1€ UCCIIEIOBAHUS UITU DKCIIEPUMEHTA;

¢ CAMOCTOSITEIILHO (POPMYJIMPOBATH OOOOIIECHUSI M BBIBOIBI IO pPE3yJbTaTam
MPOBEIEHHOTO HAOJIIOACHUS, ONIbITA, UCCIICI0BAHUS;

e IPOTHO3UPOBATH BO3MOXKHOE JAJIbHEHINIECE pa3BUTHE (PU3HUECKHIX MPOIIECCOB, a
TaK)K€ BBIJIBUTATh TPEANONIOKEHUS 00 WX pa3BUTHM B HOBBIX YCJIOBHSIX H
KOHTEKCTax.

Pabora c nndopmanmueii:

e IPUMEHSTH PA3IMYHBIE METO/bI, UHCTPYMEHTBHI U 3alpOChl MPHU TMOUCKE U
otOope mHMOpPMAIIMU WU JTAHHBIX C YYETOM MPENJIOKEHHON y4eOHOU (pu3nuecKon
3a/lauu;

e aHAJTU3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3JIMYHBIX BUJIOB U (DOPM MpECTABICHUS;

¢ CaMOCTOSITEJILHO  BBIOMpaTh  ONTUMAJIbHYIO  (OpMy  IIpeACTaBICHUS
uHboOpMaIlMM W WUIIOCTPUPOBATH pEIIaeMble 3a/1aud  HECIO0XHBIMU CXEMaMH,
TuarpaMMaMu, MHOU TpaduKoil U UX KOMOMHAITUSIMHU.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIE NeiCTBUS:

B X0/Ic 00CY>KJeHUsI yUeOHOTO MaTepualia, pe3yJbTaToB JJa00OpPaTOPHBIX padOT
Y MPOEKTOB 3aJiaBaTh BOIPOCHI MO CYHIECTBY OOCYKIaeMOW TEMbI M BBICKA3bIBAThH
WJIey, HalleJICHHbIE Ha pPEIICHHE 3aJaud M MOoJjepKaHue OJaroXenaTebHOCTH
OOIICHUS,

* COTIOCTABIISITh CBOM CYXKIICHUS C CYXACHHUSIMHU JPYrMX YYaCTHUKOB JHANIOTra,
0OHapyKUBaTh PA3IMUNE U CXOJICTBO MO3UIUH;

e BRIP@XKaTh CBOIO TOUKY 3PEHHMSI B YCTHBIX U MMUCbMEHHBIX TEKCTaX;

e MyOJIMYHO TPEACTABIATh PE3YIbTAThl BBIMOIHEHHOTO (DU3UYECKOTO OTBITA
(’KCcIIepUMeHTa, UCCIIEAOBAHUS, POEKTA);

e IOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOM W WHIUBUIYTHHOU
paboThI IPU PEIICHUH KOHKPETHOU (PU3NUECKOM PpOOIeMBbl;

e IPUHUMATH LIEJIM COBMECTHOM JIEATEIBLHOCTH, OPraHU30BbIBATh ICMCTBHUS IO €€
TOCTIDKEHUIO: PaCIpeiesiTh PO, 0OCYKIaTh MPOIECCH U Pe3yIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;

« BBITMIOJHATH CBOIO 4YacTh PabOThI, JOCTUTAsh KAa4yeCTBEHHOTO pe3yJibTara Io
CBOEMY HAIPABJICHUIO W KOOPAUHUPYS CBOU JEUCTBUS C JAPYTMMH YJI€HAMHU
KOMaH/Ibl;



¢ OIICHUBATh KA4YECTBO CBOETO BKJAga B OOMUNA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSTENLHO C(OPMYITMPOBAHHBIM YUYaCTHUKAMHU B3aHMOICHCTBHS.

PeryasiTuBHbIE YHUBepPcaJbHbIe YueOHbIEe 1elCTBUSA

Camoopranu3anmusi:

* BBIBIIATH MPOOJIEMBI B )KH3HEHHBIX W YUCOHBIX CHUTYalHsIX, TPEOYIOMIHMX IS
penieHus GU3NIECKUX 3HAHMWIA,

¢ OPDHCHTHUPOBATBCS B Pa3NUYHBIX  MOAXOJaX  NPHUHATHA  PEUICHHUH
(MHAMBUAYATEHOE, PUHATHC PEIICHUS] B TPYTIIE, MPUHATHAE PEIICHUN TPYIIION );

e CAMOCTOSATEIBHO COCTABJATh AJITOPUTM pelIeHHs (U3MUECKON 3alayul WM
IJIaHa HCCIEAOBAaHUA C Yy4ETOM UMEIONINXCA PECypcoB U  COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MpEAJiaraéMble BApUaHThI PEIICHUH;

e JIENIATh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbIN HHTEJIEKT:

e 1aBaTh aJICKBATHYIO OIICHKY CUTYAIIMH U MpeJiaraTh IUiaH €€ U3MEHEHUS;

¢ O0BSICHATh  TPUYUHBI  JOCTIDKEHUS  (HEIOCTHIKEHHUSI)  PE3yJIbTaTOB
JESITeIbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY;

¢ BHOCUTh KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHKCIIC B XOJ BBHITIOJIHCHUS
¢u3nyecKoro MCCIeAOBaHUA WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHHBIINXCS CUTYaIlui, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIIUX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3yjIbTaTa IeJId U yCIOBUSM;

e CTaBUTH ce0sl HA MECTO APYroro 4ejoBeKa B XOJI€ CIOpa WIM JUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHHUS U JIOTUKY JIPYTOTO;

e MPU3HABATh CBOE MPABO Ha OIMMOKY MpH pemieHUH (HU3MUYECKUX 3a]ad WIHA B
YTBEPKICHHUSIX HAa HAyYHBIE TEMBI U TAKOE K€ TPaBO JPYTOTo0.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenus B 7 kjacce mpeJaMETHbIC pe3yIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

*HCTIOJIH30BaTh MOHATHS: (DU3UYECKUE U XUMHUYECKHUE SBJICHUS, HAOIIOJICHUE,
AKCIIEPUMEHT, MOJIEIb, THIOTE3a, CIUHUIIBI (PU3UYECKUX BEIMYHUH, aTOM, MOJIEKYyJa,
arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE, KUIKOE, ra3000pa3HOE), MEXaHUUECKOE
IBWKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSIMOJIUHEHHOE), TpaeKTOpHs,
paBHONEHCTBYIOIIAas cuia, AedopManus (ympyras, IUIacTHYecKas), HEBECOMOCTD,
COOONIAIOITUECS COCY/IBI;

epaznuyaTh sBICHUA (Iu(Qy3us, TEIIOBOE ABUKEHUE 4YaCTHI] BEIIECTBA,
PaBHOMEPHOE JBIKEHWE, HEPAaBHOMEPHOE NBIKCHHE, WHEPIUS, B3aHMOJICHCTBHE
TEJ, paBHOBECHE TBEPBIX TEJI C 3aKPEIIEHHON OChIO BpaIlleHUs, TIepeaada aBIeHUs
TBEPABIMH TellaMH, KUJIKOCTSIMHU U Ta3aMH, aTMOChEpHOE JaBlIeHWE, TUTaBaHUEe Te,
IpEeBpaICHUS] MEXaHUYECKOW YHEPTUH) 110 OMHMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOe SBICHUE;



epacCIoO3HaBaTh MPOSABICHUE HU3YUYEHHBIX (PU3NYECKUX SBICHUN B OKPYKAIOIIEM
MHUpe, B TOM uucie (U3NYECKUE SBJICHUS B MPUPOJE: MPUMEPHl ABIKEHUS C
Pa3JIMYHBIMA CKOPOCTSIMH B KMBOW M HEXWBOW NPUPOJAE, NEHCTBUE CUJIbI TPEHUS B
OpUpoOie M TEXHHUKE, BIUSHUE aTMOC(EPHOTO [aBICHHS Ha JKUBOM OPraHU3M,
IUTaBaHUE PbIO, pblYard B TeJiE€ 4YeJIOBEKa, MPU ATOM IEPEBOJUTH MPAKTUUYECKYIO
3a/layy B Yy4eOHYIO, BBIIENSATH CYIIECTBEHHBIE CBOMCTBa (MpU3HAKK) (U3UUECKUX
SIBJICHUU

*OMHCHIBATh HM3yUYEHHBIC CBOICTBA Tel M (PU3HUECKUE SIBICHHS, HCIOJIb3Ys
¢uznyeckue BenWUYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpPEMsl, IYTh,
CKOpPOCTb, CpEeIHsA CKOPOCTb, CHJa YNPYIOCTH, CHJA TSDKECTH, BEC Teja, Cuia
TpeHUs, naBiieHHe (TBEPAOrO TeNa, >KHUJIKOCTH, Ta3a), BBITAJKHBAIOLIAs CHUJIA,
MEXaHWYecKass padoTa, MOIIHOCTb, IJIEUO CHJIbI, MOMEHT CHJbl, KO3(HUIHMEHT
HOJIE3HOTO JEHCTBUS MEXaHU3MOB, KMHETUYECKasl U MOTEHIUAJIbHAs 3HEPIusi), Mpu
ONKCAaHUU MPaBWIBHO TPAKTOBATH (PU3UUECKHUM CMBICI HCIOIb3yEMbIX BEIMYUH, UX
0003HaUYEHUS U €IUHULBI PU3NYECKUX BEJINYNH, HAXOIUTh (DOPMYJIbI, CBA3BIBAIOILINE
JaHHYI0 (DU3MYECKYI0 BEIMYMHY C JPYTMMU BEJIWYMHAMHU, CTPOUTH TpaduKu
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;

*XapaKTEPU30BaTh CBOMCTBA TeN, PU3NUECKHE SIBJIECHUS U MPOLECCHI, HCIIOIb3YS
IpaBUJia CJIOKEHUS CUJI (BIOJIb OJTHOM MpsiMoii), 3akoH 'yka, 3akoH Ilackains, 3akoH
Apxumena, paBUiIO paBHOBECHs pbluara (0JI0Ka), «30J0TOE€ MPABUIIO» MEXAHUKH,
3aKOH COXPAaHEHUS MEXaHWYECKOM JHEPIuM, IIPU OTOM JaBaThb CIIOBECHYIO
(opMyJIMPOBKY 3aKOHA U 3alIUCBHIBATh €0 MaTEMaTUYECKOE BhIPAKEHUE;

*0OBSICHATh (PU3NYECKHE SBJICHHUSI, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE  CUTyalUuMd  NPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH
MPUYUHHO--CJIE/ICTBEHHBIE CBS3HM, CTPOUTHh OOBSICHEHUE U3 1—2 JTOTMYECKUX IIAroB C
ornopoit Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3MUECKUX SBJICHHUM, PU3NUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

epelIaTh pacué€THble 3a7auu B 1—2 neWCTBHUSA, UCIIONIBb3YS 3aKOHBI U (POPMYJIBI,
CBsI3bIBaIOIIME (PU3MUECKHE BEJIMYHMHBI: HAa OCHOBE aHajiM3a YCIOBHS 3aJaud
3aMKUChIBaTh KPATKOE YCJIOBHE, MOJACTABIATHh (PU3NYECKHUE BETUYUHBI B (HOPMYJIBI U
IPOBOJUTH PACUEThI, HAXOAUTh CIPABOYHBIC JAaHHBIE, HEOOXOAUMBIC JJISl PEIICHUS
3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHON PU3NYECKON BETUUHHBIL;

epacno3HaBaTh NPOOIEMbI, KOTOPHIE MOKHO PEIIUTH MPU MOMOIIU (PU3HUECKUX
METOJ0OB, B ONHMCAaHWU WCCIENOBAHUSA BBIICIATH IPOBEPSIEMOE IPEAIIOIOKEHHUE
(rumore3y), pa3nuyaTe W HHTEPIPETHUPOBATH IIOJTYYEHHBIN pE3yJIbTaT, HAaXOIWUTh
OLIMOKY B XOJI€ OMbITA, /IeJaTh BEIBOJBI 110 €T0 Pe3yIbTaTaM;

[IPOBOJIUTH OMNBITHI MO HAOMIOJAEHUIO (PU3UUYECKUX SIBJICHUN WIH (PU3NYECKHUX
CBOMCTB Tem: (hOpMYJIUPOBATh NMPOBEPSEMbIE MPEANOIOKEHUS, COOMPATh YCTAHOBKY



U3 TPEIIOKEHHOTO 000pyJOBaHMSA, 3alUCHIBATH XOJ OMNBITa U (OPMYJIUPOBATH
BBIBO/IbI;

*BBHITIONHSATE MPSIMbIE U3MEPEHUS PACCTOSIHMSI, BPEMEHH, MacChl Tena, 00bEéMa,
CIJIBI U TEMIIepaTypbl C HCIOJB30BAaHHEM AaHAJOTOBBIX U HHU(POBBIX MNPHUOOPOB,
3aMyChIBaTh MOKa3aHUS MPUOOPOB C y4ETOM 3aJaHHON aOCOIIOTHOW MOTPEIIHOCTH
U3MEPEHUM;

*[I[POBOJUTH HCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOM (PU3NYECKOW BEIMYUHBI OT
IPYrol ¢ HMCHOJB30BAHUEM IMPSMBIX HW3MEPEHHI (3aBUCUMOCTH ITyTH PaBHOMEPHO
JBIKYILETOCS TeJla OT BPEMEHU JBW)KEHUS TeJla, CUIIbI TPEHUS CKOJBXKEHUS OT Beca
Tena, KauecTBa 0OpabOOTKM MOBEPXHOCTEM TEN M HE3aBHUCUMOCTH CHJIBI TPEHUS OT
IJIOMIAM CONPUKOCHOBEHUSI TeN, CHWJIbl YNPYrOCTH OT YJIJUHEHUS MPY>KUHBI,
BBITAJIKUBAIOIIEH CHJIBI OT 00BEMaA MOrpYXKEHHOM 4YacTU Tejla W OT IUIOTHOCTU
KHUJIKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tejla, OT TIJMyOWHBI, Ha KOTOPYIO
HOTPYKEHO TEJO, YCIOBHUM IJIaBaHUS TEN, YCIOBUN paBHOBECUs pbluara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAaHUM Yy4e€OHOIO HCCIIEOBAHMs, COOMpPATh YCTAHOBKY U
BBINIOJIHATh U3MEPEHHUS, CIAEAYs MPEMIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTaThl
MOJIyYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIUYMH B BUJE MPEIIOKEHHBIX TAOIUL U
rpauKoB, A€NIaTh BBIBOABI 10 pE3yJIbTaTaM UCCIIEA0OBAHMS;

e[I[POBOANTH KOCBEHHBIE U3MEpPEHMs] (PU3MUECKUX BEJIWYUH (IJIOTHOCTH
BELECTBA KUJKOCTU U TBEPAOIO TEJIA, CUJIA TPEHUS CKOJIBKEHUS, TaBJICHUE BO3lyXa,
BBITAIKMBAOIIAsl CWJIA, JEUCTBYIOIIAs HA IMOIPYKEHHOE B KUIKOCTh TEJO,
KO3 DUIIMEHT MOJIE3HOTO JIEUCTBHS MPOCTHIX MEXAHU3MOB), CIIEIys MPEITIOKEHHON
WHCTPYKIMU: TIPU  BBINOJHEHUM U3MEPEHUN CcOOMpaTh HSKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBIUUCISTh 3HAYEHUE UCKOMOM BEJTMYMHBIL;

«CO0JIIO/IATh TMpaBHJIa TEXHUKH O€30MaCHOCTU NpH paboTe C J1abOpaTOPHBIM
000pyT0BaHUEM;

eyKa3bIBaTh MPHUHIMIIBI AEUCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCYAbl, 0apOMETP, pbluar, MOABMKHBIN U
HEMOJIBUKHBIN 0JIOK, HAKJIOHHAS TUIOCKOCTD;

*XapaKTEPU30BaATh MPUHIUIIBI IEUCTBUS U3YUEHHBIX MTPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPOM HAa MX OMHUCAHUS (B TOM YHCIE: MOAIIUIHHUKH, YCTPOUCTBO
BOJOINPOBO/IA, THAPABIMYECKUNA MPECC, MAHOMETP, BHICOTOMEpP, MOPIIHEBON HACOC,
apeoMeTp), UCIOJIb3Yysl 3HAHUS O CBOMCTBaX (PM3MUECKUX SIBICHUN M HEOOXOAHMbIE
(u3nyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

e[IPUBOJIUTH MPUMEPHI (HAXOIUTh MH(POPMAIUIO O MPUMEpPax) MPAKTHUECKOrO
MCIOJIb30BaHUsl (U3NYECKUX 3HAHUM B TIOBCEIHEBHOM >XU3HU AJi OOECIECYCHHs
0e3omacHOCTH MpHU OOpalleHHH C MNpUOOpaMU U TEXHUYECKHMMH YCTPONCTBAaMU,
COXPAHEHHUSl 3/I0pOBb U COOJIOJEHUS HOPM DKOJOTMYECKOTO IOBEACHUS B
OKPYKaroIIEH CPELE;



¢OCYIIECTBIIATh OTOOP UCTOUYHUKOB MH(popmaiuu B IHTEpHETE B COOTBETCTBUU
C 3aJlaHHBIM TIOMCKOBBIM 3aIlpOCOM, Ha OCHOBE HWMCIOLIMXCS 3HAHUA U NYyTEM
CpaBHEHUS PA3UYHBIX HCTOYHHUKOB BBIIETATH WH(OpMAIUio, KOTOpas SBISETCS
MIPOTUBOPEYUBOMN MK MOKET OBITh HETOCTOBEPHOM;

*HCIIOJIb30BaTh MPHU BBHINOJHEHUHU Y4YEOHBIX 3aJaHUN HAYYHO--TIOMYJISAPHYIO
JTUTEPATYpy (PU3MYECKOTO COAEpX aHUsl, CIPABOYHBIE MaTepHUalbl, PECYpChl CETH
WNutepHer, BiageTh MNpuUEMaMU KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHuUs
nH(OpMAIUU U3 OJHON 3HAKOBOW CHCTEMBI B JPYTYIO;

eCO3/1aBaTh COOCTBEHHBIC KPATKWE IMHCHhMEHHBIE M YCTHBIC COOOIICHMS Ha
OCHOBE 2—-3 WCTOYHHMKOB HH(pOpMaud (U3UYECKOTO COACPNKAHUSA, B TOM YHCIIC
NyOJIMYHO JIeNIaTh KpaTKHWE COOOIICHUSI O pe3ysbTaTaX MPOEKTOB WM Y4E€OHBIX
VICCIIEIOBAHUM, IIPYU 3TOM IPaMOTHO HUCIOJIb30BaTh U3YYEHHbBIM OHATUMHBIN armapar
Kypca (pU3UKH, COIIPOBOKIAThH BBICTYIUICHUE MTPE3ECHTAIlUEH;

e[IpM BBIMIOJIHEHUH YYEOHBIX TMPOEKTOB U HCCIEIOBAHUN pacHpenessiTh
00S13aHHOCTH B TPYIIIIE€ B COOTBETCTBUU C INOCTABJICHHBIMHU 3a/ladyaMu, CICAUTH 3a
BBINIOJTHEHUEM TUlaHa JEWCTBUM, aJe€KBaTHO OIIEHHMBATh COOCTBEHHBIM BKJIAJl B
JNEATENbHOCTh TPYIINbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aMMOCHCTBUE, YUUTHIBAS
MHEHHUE OKPYKAIOIIHX.

K xonmy oOyuenus B 8 kiacce mpeaMeTHbIe pe3yIbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

*HCIIOJIb30BaTh MOHATHS: MAacca M pa3sMepbl MOJEKYJ, TEIUIOBOE IBUKECHUE
aTOMOB M MOJIEKYJl, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACHIIICHHBIM Map, BJIAXKHOCTh BO31yXa,
TeMIeparypa, BHYTPEHHSSI DHEPrusi, TEIUIOBOM JBUTraTellb, 3JEMEHTAPHBIN
DJIEKTPUYECKUN 3apsifl, DJICKTPUUYECKOE TMOJIe, TMPOBOJHUKA W AUIJIEKTPUKH,
ITOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE T10JIE;

epa3nuyaTh SBJICHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Tervlonepeaaya,
TEIUIOBOE  pPAaBHOBECHE, CMAyMBaHWE, KalWULIPHBIE  SBJIICHUS, HWCIAPEHHUE,
KOHJEHCAIus, IJIaBJIE€HUE,  KpuUCTauM3auus  (OTBEpJEBAHUE),  KHUIICHHUE,
Teruionepeaaya (TemIONPOBOAHOCTb, KOHBEKIIUS, W3JIyYEHHUE), DJIEKTpU3alUs Ted,
B3aUMOJICCTBUE 3aPS/IOB, EUCTBUS JICKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKAHUE,
B3aUMOJICICTBME MArHUTOB, JICMCTBME MArHUTHOTO TOJS HA MPOBOAHUK C TOKOM,
AJIEKTPOMArHuTHAsl MHAYKIIUS) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3UIECKOE SIBJICHUE;

epacno3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3MUECKUX SBJICHUM B OKPYKAIOIIEM
MHUpE, B TOM 4Ynclie (GU3NIECKUe SBJICHUS B TPHUPOJIE: TTOBEPXHOCTHOE HATSHKCHUE U
KaWJUISIPHBIC SIBJIEHUS B MOPUPOJE, KPUCTAIBI B mIpupone, usnydeHue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHEra,
ANIEKTPUYECKUE fABJIEHUS B arMmocdepe, dJIEKTPUUYECTBO JKUBBIX OpPraHU3MOB,



MarHMTHOE ToJe 3eMJH, Ipei] MOIHCOB, POJb MATHUTHOTO MOJS Ui JKU3HU Ha
3emiie, NOJSIPHOE CUSHUE, IPU 3TOM NEPEBOJUTH NPAKTUYECKYIO 33]a4y B YUEOHYIO,
BBIJICIISITH CYLIECTBEHHBIE CBOMCTBA (PU3HAKHN) (PU3UUECKUX SBICHUI;

*OMHCHIBATh HM3yUYEHHBIC CBOICTBA Tel M (PU3HUECKUE SIBICHHS, HCIOJIb3Ys
(u3nyeckue BETUUMHBI (TeMIepaTypa, BHYTPEHHSS dHEPrus, KOJIMYECTBO TEIUIOTHI,
yAeNIbHas TEIUIOEMKOCTh BEUIECTBA, YACJIbHAs TEIUIOTA IUIABICHUS, YACIbHAS
TEIUIOTa MapooOpa30BaHUsA, yJA€IbHas TEIUIOTa CrOpaHUs TOIUIMBA, KO3(PPUIMEHT
MOJIE3HOTO JICMCTBUS TEIUIOBOM MAIMHBI, OTHOCUTENIbHAs BIAXXHOCTHh BO3/1yXa,
ANEKTPUYECKUIN 3apsi, CHJIa TOKA, JJIEKTPUYECKOE HANpPsHKEHUE, COMPOTHUBIICHUE
MPOBOAHMKA, YJEIbHOE COMPOTHUBIECHUE BEIIecTBa, paboTa W  MOIIHOCTD
AIEKTPUYECKOr0 TOKA), MPU OMHCAHUM MPABHIIBHO TPAKTOBATh (PU3WYECKUI CMBICI
UCIIOJIb3yEMBIX BEJIMUYMH, 0003HAUEHUS U €AUHULBI (DU3HUECKUX BEJTMYMH, HAXOIUTh
(opMyJibl, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUMHY C JIPYTUMH BEJIMYMHAMM,
CTPOUTH IPAPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

eXapaKTEepU30BaTh CBOMCTBA Tell, (GPU3NUYECKUE SBJICHUS U MPOLECCHI, UCIOJIb3YS
OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJISIPHO--KMHETHYECKOW TEOpPUHM CTPOCHHMS BEIIECTBA,
MPUHIUI CYNEPIO3ULIUNA Moy (Ha KadyeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHS
3apsiaa, 3akoH OMa Juis ydacTka nenu, 3akoH J[xoyns—JIeHna, 3aKk0H COXpaHEHUs
SHEpPruM, MpPU ATOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alUCHIBATH €rO
MaTEMaTUYECKOE BbIPAKEHNUE;

*00BACHATH (PU3HUECKUE MTPOLIECCHI U CBOMCTBA TeJl, B TOM YUCJIE U B KOHTEKCTE
CUTYaLHI IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISIT
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 |—2 JTOTMYECKHUX IIAroB C
onopoil Ha 1-2 U3y4YeHHBIX CBOMCTBA (PU3MUECKUX SIBICHHUH, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

epelIaTh pacu€THble 3a7auu B 2—3 JEWCTBHUSA, UCIOJIb3YS 3aKOHBI U (POPMYJIBI,
CBs3bIBaIOIIME (DU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHajlM3a YCIOBHS 3aJauu
3aMMUCBIBaTh KPATKOE YCIIOBHE, BBIABIATH HEJNOCTATOK JAHHBIX JUIS PELUEHUS 3aa4H,
BbIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE [T €€ pelIeHus, IPOBOIUTH PACUETHI
U CpaBHUBATHb IMOJYYEHHOE 3HAaYeHUE (U3MYECKOM BEJIMYMHBI C W3BECTHBIMU
JaHHBIMU;

epacno3HaBaTh NPOOIEMbI, KOTOPhIE MOKHO PELIUTh MPU MOMOLIU (PUINYECKUX
METOJIOB,  HMCIOJIb3ysl ~ ONMCAaHUE  MCCIEIOBAaHUA, BBIACIATH  MPOBEPSIEMOE
MIPEANOJIOKEHNE, OLEHUBATh IMPABUIBHOCTh MOPSAAKA IPOBEICHUS HCCIEIO0BAHMS,
JIeNaTh BBIBOJIBI;

[IPOBOJIUTH OMBITHI TIO HAOMIOJACHUIO (DU3UYECKUX SBICHUN WIH (DU3NIECKUX
CBOMCTB Tesl (KamWUISIpHbIE SIBJICHHS, 3aBUCUMOCTBH JIaBJIEHHUS BO3JyXa OT €ro
o0bEMa, TeMIlepaTypbl, CKOPOCTH IIpOLIECCAa OCTbIBAaHUS M HArpeBaHusl IpuU
U3IYyYEHUH OT IBeTa U3JIyvaroueil (moriomaroiei) MOBEPXHOCTH, CKOPOCTh



WCTIApEHUsI BOABI OT TEMIEPaTyphl JKUJIKOCTA W IUIOMAANM €€ TIOBEPXHOCTH,
ANEKTPU3ANMS TET W B3aWMOJICHCTBUE DJIEKTPUUYECKHUX 3apsIoB, B3aMMOJICHCTBHE
MMOCTOSTHHBIX MAarHWUTOB, BHU3YaJM3alllsi MAarHUTHBIX IOJIEH MOCTOSHHBIX MAarHWTOB,
JEHUCTBUAS MarHUTHOTO TIOJII Ha MPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJICKTPOABUTATENSI IMOCTOSHHOTO TOKa): (POpMyIupoOBaTh IMPOBEPSEMbIC
IPEANOJIOKEHUSI, COOUpaTh YCTAaHOBKY W3 TPEIJIOKEHHOTO  00OpYJI0BaHMUS,
OTMCBIBATH XOJ OIbITa U (POPMYITUPOBATH BHIBO/IBI;

*BBITIOJTHATE TPSMBIE M3MEPEHUS TEMIEPATyphl, OTHOCUTEIBHONW BIAKHOCTH
BO3/IyXa, CWJIBI TOKA, HAMPSOKCHUS C HCIIOIB30BAHHEM AaHAJIOTOBBIX MPUOOPOB U
TaTYNKOB (PU3MYECKUX BEIWYWH, CPAaBHHUBATh PE3YyJbTAaThl M3MEPEHHH C YYETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH;

*[IDOBOJIUTh HCCIICIOBAHHE 3aBHCUMOCTH OJIHOM (PH3UUECKOW BEIMYHHBI OT
JIPYroll C HCIOJIB30BaHUEM TMPSIMBIX HM3MEPECHHH (3aBHCUMOCTH COIPOTHUBIICHUS
IPOBOJHUKA OT €ro JJIMHBI, IUIOMIAAH IIOMEPEYHOI0 CEUYEHUS U YJEIbHOIO
CONIPOTHBJICHHUS BEIIECTBA MPOBOIHUKA, CHUJIBI TOKA, UAYIIETO Yepe3 MPOBOJIHUK, OT
HaIpsHKEHUST Ha TIPOBOJHUKE, MCCIICIOBAHUE MMOCIEIOBATCILHOTO W MapalICIbHOTO
COCTMHCHHWI TMPOBOJHHUKOB): TUTAHHPOBATH HCCIEAOBAaHHUE, COOMPATh YCTAaHOBKY WU
BBITIOJTHATh M3MEPEHHUS, CIACAYS MPEITOKCHHOMY IUIaHy, (PUKCHPOBATh pe3yIbTaThl
MOJTy4YeHHOM 3aBUCUMOCTH B BHJE TaOIUI] U TpaduKOB, JeiaTh BBIBOABI 11O
pe3yJibTaTaM UCCIeI0BaHNUS;

e[IDOBOJIUTH KOCBEHHBIC HM3MEpCHHS (HU3NYECKUX BeIWYuH (yAcibHas
TEIJTIOEMKOCTh  BEIIECTBA, COINPOTUBICHHUE IPOBOJHHKA, paboTa W MOIIHOCTH
ANEKTPUYECKOTO TOKA): IUIAHWPOBATh HM3MEPCHHS, COOMpATh SKCIEPUMEHTAITBHYIO
YCTaHOBKY, CJICYS TPEII0)KEHHON MHCTPYKIIMH, U BEIYUCIISITh 3HAUCHUE BEITMYNHEI;

«CO0JIIO/IATh TMpaBHJIa TEXHUKH O€30MaCHOCTU NpH paboTe C J1abOpaTOPHBIM
000pyT0BaHUEM;

eXapaKTePHU30BaTh MPHUHITUIIBI ACHCTBHUS W3YUYCHHBIX MTPUOOPOB M TEXHUYECCKUX
YCTPOMCTB C OMOPOM HAa WX OMHCAHUA (B TOM YHCJIE: CHCTeMa OTOIUICHHS JOMOB,
TUTPOMETp, TapoBasi TypOWHA, aMIEpPMETP, BOJBTMETP, CUYETUHUK DIICKTPUUECKOU
DHEPTHUH, DJICKTPOOCBETUTEIbHBIC TPHOOPHI, HArpeBaTEIbHBIC AJICKTPOIPUOOPHI
(TpuMephI), JIEKTPUUYECKHE MPEAOXPAHUTEIN, SJICKTPOMArHUT, 3JIEKTPOJABUTATEIb
MIOCTOSTHHOTO TOKa), WCIOJIb3ys 3HAHUS O CBOWCTBAX (U3WYECKHX SBIICHUA W
HE0OX0uMBbIe (PU3NUYECKUE 3aKOHOMEPHOCTH;

epPacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPONCTBA U U3MEPHUTEIbHBIE TIPUOOPHI
M0 CXeMaM M CXEMaTHYHBIM pPHUCYHKaM (KUAKOCTHBIA TEPMOMETpP, TEPMOC,
MICUXPOMETP, TUTPOMETP, ABUTATENIb BHYTPEHHETO CTOPAHMSI, DJIEKTPOCKOII, PEOCTaT),
COCTaBIISITh CXEMBI DJIEKTPUUYCCKUX IIETeH C TIOCISIOBATEIbHBIM M TapaJlICIbHBIM
COCMHEHHUEM  DJJIEMEHTOB, pa3jinyas  YCJIOBHBbIE  OOO3HAYEHHUS  DJIEMEHTOB
AJIEKTPUUYECKUX IIeTeH;



e[IPUBOJIUTH MPUMEPHI (HAXOIUTh MH(POPMAIUIO O MPUMEPAX) MPAKTUYECKOTO
WCIONIb30BaHUsl (U3UYECKUX 3HAHWM B TIOBCEIHEBHOM >KM3HU A OOECHEUeHHUs
0€30MacHOCTH MpU OOpalleHHH ¢ NpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAaHEHHUS 3/I0pOBbS U COONIOJACHHUS HOPM JKOJOTUYECKOTO TOBEACHUS B
OKpY’Karollen cpeJe;

*OCYLIECTBIJIATh MOUCK MH(pOpMaLUU (PU3NYECKOro cojaepkaHus B VHTepHeTe,
Ha OCHOBE MMEIOLIMXCSA 3HAHUM U MyTEM CPABHEHMSI TOIOJHUTEIbHBIX HCTOUYHUKOB
BBIICTIATE MH(POPMAIUIO, KOTOpasl SIBISAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

*HCIIOJIb30BAaTh MPHU BBIMOJHEHUU YYEOHBIX 3aJaHUi HAy4HO--TIOMYJISIPHYIO
auTepaTypy (pU3MUecKoro cojepikaHus, CIPABOYHBIE MAaTE€pPHANbI, PECYPCHI CETH
WuTtepHer, BnaaeTh mNpuéMamMu KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus
MH(POpPMAIMU U3 OJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

eCO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M KpAaTKUE YCTHBIE COOOIICHHUS,
00001as “HPOPMAIIUIO U3 HECKOJBKUX HUCTOYHUKOB (PU3MUYECKOTO COJEp)KaHus, B
TOM YHCJIE yOJINMYHO MPEACTABIATH PE3YIbTATHl POEKTHOM WUITM MCCIIEI0BATEIbCKON
AESTENIbHOCTH, TIPU 3TOM IPaMOTHO KCIIOJIb30BAaTh U3yUYEHHBINA MOHATHIHBIN anmapar
Kypca (pU3UKH, COMTPOBOKIATh BHICTYIUICHHUE MTPE3CHTAIINEIH;

e[IpM BBIMOJIHEHUU YYEOHBIX TMPOEKTOB M MCCIEAOBAHUN (PU3NUECKUX
IPOLIECCOB pacIpeneisaTh 003aHHOCTH B TPYIIE€ B COOTBETCTBUU C MOCTAaBICHHBIMU
3aJjladyaMM, CJEIUTh 3a BBINOJHEHHWEM IUIaHA JIEHCTBUH U KOPPEKTHUPOBATH €ro,
a/JIeKBaTHO OIIEHMBAaTh COOCTBEHHBIM BKJIaa B JEATEIBHOCTH T'PYIIIbI, BHICTPAUBAThH
KOMMYHHKATHBHOE B3aHMOJICHCTBHE, MTPOSBIIS TOTOBHOCTh pa3peniaTh KOH(PIUKTHI.

K xoniy obydenus B 9 kjacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM ypPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIM:

*HICITI0JIb30BATh MOHATHS: CUCTEMa OTCUETA, MaTEpUaJIbHAs TOUYKA, TPACKTOPHS,
OTHOCUTENIBHOCTh ~ MEXaHHYECKOTO  JIBHIKEHUS, nepopmanus (ynpyras,
IUIaCTUYECKasi), TPEHHE, LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTh U
NEePerpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP TSKECTH TBEPAOTO
Tela, PAaBHOBECHE, MEXaHWYECKHE KoJieOaHUsI W BOJHBI, 3BYK, HH(PPa3ByK H
yIIbTPa3ByK, JJEKTPOMATHUTHBIC BOJHBI, IIKaNa AJIEKTPOMArHUTHBIX BOJH, CBET,
OMM30PYKOCTh M NaTbHO30PKOCTh, CIEKTPHI MCIyCKaHWS M TOTJIONICHUs, anbda-,
OeTa- 1 raMMa-u3TydCHHsI, U30TOIIbI, S/IEPHASI SHEPTETHKA;

epa3inuaTh SIBICHUA (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEHHOE
IBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEIHOE JBUKEHHE, CBOOOAHOE MaJCHUE TEl,
paBHOMEpPHOE JBIKEHHE 10 OKPY>KHOCTH, B3aUMOJEWUCTBUE TEJ, PEAKTUBHOE
JBUKEHUE, KoyeOaTeIbHOe JIBIKEHHE (3aTyXarollue M BBIHYKIEHHBbIE KoJieOaHus),
pE30HaHC,  BOJHOBOE  JIBWJKEHUE,  OTPaXEHME  3ByKa,  IPSAMOJIMHEHHOE
pacnpoCcTpaHEHHE, OTPAKEHUE M TMPEIOMIIEHHE CBETa, IIOJIHOE BHYTPEHHEE



OTpaXCHHE CBETAa, Pa3jOKEHUE OEOro CBETa B CIEKTP U CIOKEHUE CIEKTPaIbHBIX
LBETOB, JIUCIIEPCUSI CBETA, ECTECTBEHHAs pPaJHOAaKTHBHOCTb, BO3HUKHOBEHUE
JMHEHYaTOro CIEKTpa M3JIy4YEHHs) MO ONHMCAHUI0 MX XAPAaKTEPHBIX CBOMCTB M Ha
OCHOBE OITIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBICHHE;

epacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUYECKUX SBJICHUN B OKpPY’KarOIIEM
Mupe (B TOM uuciie (PU3MUECKUE SABJICHUS B IPUPOJE: NPUIUBBI U OTJIUBBI, IBHKEHUE
wiadeT CONHEYHOM CHUCTEMBI, PEAKTUBHOE [JBHIKEHUE JKUBBIX OpPraHU3MOB,
BOCIIPUSITUE 3BYKOB YKMBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, I[yHAMH,
9X0, IBE€Ta TeJI, ONTHUYECKHE SBJICHHUS B MPUPOJE, OHOJIOTMYECKOE JEHCTBHE
BUJUMOTO, YJIbTPApUOIETOBOIO U PEHTTEHOBCKOTO M3IYYCHHM, €CTEeCTBEHHBIN
PaAMOAKTUBHBIN (POH, KOCMUYECKHUE JTyUYH, PaJUOAKTUBHOE M3IyUYEHHE MPUPOJIHBIX
MUHEPAJIOB, JEWCTBHE PAJMOAKTUBHBIX W3JIy4CHM HA OpPraHu3M 4eJIOBEKa), NpHU
TOM NEPEBOAUTH MPAKTUYECKYIO 3aJady B Y4Y€OHYIO, BBIIEIATH CYIIECTBEHHBIC
CBOMCTBa (MpU3HAKK) PUINUECKUX SBJICHUII;

*ONHCHIBATh HM3YyUEHHBIE CBOICTBA Tel U (PU3UUECKUE SIBJICHUS, HCIOJIb3Ys
(u3nuecKue BeTUYUHbI (CPEAHSS 1 MTHOBEHHAsA CKOPOCTh Tejia IPU HEPABHOMEPHOM
JBWKEHUU, YCKOPEHUE, NepeMENICHUE, MMy Th, YTJIOBasi CKOPOCTh, CHJIa TPEHUs, CUia
YIOPYTOCTH, CHJIa TSKECTH, YCKOPEHUE CBOOOJHOrO MaJCHHs, BEC Tella, UMITYJIbC
TeJa, UMITYJIbC CHJIbI, MEXaHWYecKasi padoTa U MOLIHOCTb, IOTEHIMAIbHAS SHEPTUs
Tena, IMOAHATOTO HaJ TMOBEPXHOCTBKO 3E€MIIM, IOTEHLUAIbHAS HHEPrUs CHKATOU
IOPY>KUHBI, KUHETUYECKas DSHEPIHsl, IOJHAas MeEXaHU4ecKas HHEPrus, IEepuox u
yacToTa KoyieOaHW, JJIMHA BOJHBI, TPOMKOCTh 3ByKa MU BBICOTa TOHA, CKOPOCTb
CBETa, IMOKAa3aTesib MPEJIOMJICHHS] Cpelibl), MPH ONUCAHUM MPABWIBHO TPAKTOBATH
(U3HYECKUIl CMBICH UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYECHUS U €IMHUIIBI (PU3UUECKHUX
BEJIMYMH, HAXOAUTH (POPMYJbI, CBS3BIBAIOLIME JAaHHYIO (DU3MYECKYI0 BEIUYUHY C
APYTMMU BEJIMYMHAMH, CTPOUTH T'paUKU H3YUYEHHBIX 3aBHUCHUMOCTEH (PHU3NUYECKUX
BEJINYMH;

eXapaKTEepU30BaTh CBOMCTBA Tell, PU3NUYECKUE SBJICHUS U MPOLECCHI, UCIOJb3YS
3aKOH COXPAHEHUS 3HEPIUH, 3aKOH BCEMUPHOTO TATOTEHMSI, IPUHLIUI CYEPIIO3HIINH
CWJI, MPUHUMUII OTHOCUTENbHOCTH ['amuiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBl OTPAXEHUS U MPEJOMIICHHUS] CBETa, 3aKOHBI COXpPaHEHUs
3apAIOBOTO M MAacCCOBOTO 4YHCEN MpHU SAEPHBIX PpPEAKIUsAX, NPU OSTOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aITUCHIBATh €0 MAaTEMAaTUYECKOE BhIPAKEHUE;

*00BACHATH (PU3HUECKUE MTPOLIECCHl U CBOMCTBA TeJl, B TOM UUCJIE U B KOHTEKCTE
CUTyallMi IPaKTUKO-OPUEHTHPOBAHHOTO  XapakKTepa: BBIABIATH  MPUYUHHO--
CJIEJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX LIAroB C OMOpOil Ha
2—-3 W3Yy4YEHHBIX CBOICTBAa (PU3NYECKUX SBICHUH, (PUINYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;



epelIaTh pacyETHbIE 3aJaur (ONMHMpAOIIKECS HAa CUCTEMY U3 2—3 ypaBHEHHM),
MCIIOJIB3YS 3aKOHBI M (POPMYJIbI, CBSA3BIBAIONINE (PU3UUECKHE BEIMUYMHBI: HA OCHOBE
aHaJlM3a YCIOBHS 3aJaud 3allMChIBAaTh KPATKOE YCJOBHE, BBIABIATH HEIOCTAIOIINE
WIK M30BITOUHBIE JaHHbBIC, BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE MJIs
pelIeHUs], MPOBOAUTH pacy€Tbl W OLEHUBATh PEATUCTUYHOCTh IOJYyYEHHOTO
3HaYeHUs] PU3NYECKON BEINYNHBI,

epacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOKHO PELIMTH HPU MOMOIIU (PU3NIECKUX
METOJIOB,  HMCIOJIb3YySl ~ ONUCAaHHE  WCCICJOBAHMS, BBIICIATH  MPOBEPSEMOE
MPEIOJIOKEHNE, OICHUBATh MPABWJIBHOCTh MOPSAIKAa MPOBEACHUS HCCIICIOBAHMS,
JIeN1aTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOMIOCHUN U OTBITOB;

*[IPOBOANTH OMBITHI MO HAOIIOACHUIO (PU3UYECKHUX SBICHUM WIH (PU3UIECKUX
CBOMCTB Ten (M3yueHue BTOpOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUS HHEPIUH,
3aBHCHUMOCTh Iepuojia KojeOaHuil MpYKUHHOTO MasTHHKa OT Macchl Ipy3a HU
KECTKOCTU TPYKUHbBI MU HE3aBUCUMOCTh OT aMIUIMTYAbl MaJbIX KOJICOaHUIH,
OpSIMOJIMHEMHOE PacIpOCTPAHEHUE CBETa, Pa3jIoKEHUE Oesoro cBeTa B CHEKTP,
M3y4YEHUE CBOMCTB HM300paK€HUs B IUIOCKOM 3€pKalle U CBOWCTB HM300paKE€HUs
npeaMera B coOuparonieit JuH3e, HaOJII0ACHUE CIUIONIHBIX U JIMHEWMYAThIX CIIEKTPOB
U3IIy4YEeHHs): CAMOCTOSITEIBHO COOMpaTh YCTAHOBKY M3 M30BITOYHOrO Habopa
000py10BaHus, OMUCHIBATh XOJI OTbITA U €r0 Pe3yJIbTaThl, POPMYJIUPOBATH BBIBOIBI;

e[I[POBOANTH MpPH HEOOXOIMMOCTH CEpPHIO MPSMBIX H3MEPEHHH, omnpenenss
CpeqHee 3HAaueHUEe H3MepsieMOo BelMMUYuHBI ((POKYCHOE pacCTOsIHME COOMparolei
JIUH3bBI), 000CHOBBIBATH BHIOOP CITOCO0A U3MEPEHHUSI (M3MEPHUTEIILHOTO MTPUOOpa);

e[I[POBOANTH  HCCIEAOBAHHWE  3aBUCUMOCTEH  (U3MUECKMX  BEIUYUH C
MCIIOJIb30BaHUEM TPSMBIX M3MEPEHUH (3aBUCHMOCTh IYyTH OT BPEMEHH TpHU
PAaBHOYCKOPEHHOM JIBM)KEHUM O€3 HaudallbHOW CKOPOCTH, TMepuoja KojaeOaHui
MaTeMaTUYeCKOT0 MasATHHUKA OT JJIMHbl HUTH, 3aBUCUMOCTU YIJIa OTPAKEHUSI CBETa
OT yrja MaJeHuss M YyIJla NpeJoMIIEHUs OT Yyrja TMaJeHus): IUJIAHUPOBaTh
UCCIIEJIOBAaHUE, CaMOCTOSITEIbHO cOOMpaTh YCTaHOBKY, (UKCHPOBATh PE3yJbTaThl
MOJIy4Y€HHOM 3aBUCUMOCTH (PU3UUECKHUX BEJTMYMH B BUJE TaOIUL U rpaduKoB, nenath
BBIBOJIBI 10 PE3yJIbTaTaM HCCIICTOBAHMS,

[IPOBONTH KOCBEHHBIE N3MEPEHHs (PUZNUCCKUX BEIUYNH (CPEIAHSISI CKOPOCTh U
YCKOpEHUE Tella TpU pPaBHOYCKOPEHHOM [IBIDKEHUH, YCKOPEHHE CBOOOIHOTO
najeHus, KECTKOCTh MPYKHUHBI, KOAPOUIIMEHT TPEHHUS CKOJIBKEHUS, MEXaHUUECKast
paboTa W MOIIHOCTh, YacTOTa U TMEpHOJ KojJeOaHWH MaTeMaTH4YeCKOro H
MNPYXUHHOTO MAasTHHUKOB, ONTHYECKas CHJIa COOMpAroueil JIMH3bI, PaJllOaKTUBHBIN
¢oH): TUIAHUpPOBATh H3MEPEHUs, COOMpPATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUS, CIeMys MPEAT0KEHHOW WHCTPYKIIUHU, BHIYHCISATH 3HAUCHHE
BEJIMYMHBl U AHAIW3UPOBATh IOJIYYEHHbIE pE3yJibTaThl C Y4ETOM 3aJaHHOM
HOTPELIHOCTA U3MEPEHUI];



ecOOMIONATh MpaBUia TEXHUKU OE30MacCHOCTH IMpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;

epaznuMyaTh OCHOBHBIE TPU3HAKH HW3YYEHHBIX (U3UYECKUX  MOJENEH:
MaTepuagbHas TOYKa, aOCOIIOTHO TBEPAOE TENI0, TOUCUHBIM HCTOYHUK CBETA, JyY,
TOHKAasl JIMH34, IUIaHETapHAsk MOJENb aTOMa, HyKJIOHHAs MOJIENb aTOMHOTO S1pa;

eXapaKTEepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX NIPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOpPOMl Ha HUX ONUcCaHus (B TOM 4YHUCIE: CIHIOMETP, AATYUKU
MOJIOXKEHUS, PACCTOSHHUS W YCKOPEHHMs, paKeTa, 3XOJOT, OYKH, IEPHUCKOII,
¢doToanmapat, ONTUYECKHUE CBETOBOJIBI, CIEKTPOCKOI, JO3UMETp, kamepa Bunbcona),
MCIIOJIB3YS 3HAHUSI O CBOMCTBAaX (PM3UYECKUX ABIICHUN M HEOOXOIUMBIEC (HU3HUECKUE
3aKOHOMEPHOCTH;

*[CIIOJIB30BAaTh CXEMbl M CXEMATHYHBIE PUCYHKH H3YUYEHHBIX TEXHHYECKHX
YCTPOMCTB, N3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUUECKUX MIPOLECCOB MPU PELICHUN
y4eO0HO--TIPaKTUYECKUX 3a/1ay, ONTHYECKHE CXEMBbI JJIsl IOCTPOEHUSI N300paKEHUH B
IUIOCKOM 3€pKajie U COOUpAIOILEeH JINH3E;

*[IPUBOAUTH MPUMEPHI (HAXOAUTh MH(POPMALIUIO O MpUMEpPaxX) MPAKTUYECKOTO
UCIIONIb30BaHUsl (DPU3MUYECKUX 3HAHUW B NOBCEAHEBHOM JKMU3HU MJis1 OOecreyeHus
0e30macHOCTH MpHU OOpalleHHMH C NpUOOpaMU M TEXHUYECKHMMH YCTPONCTBaMHU,
COXPAHEHHUSI 3/I0pOBbS U COOJIOJEHUS HOPM JKOJIOTUYECKOTO TOBEJACHUS B
OKPYIKaroIIEH CPeLE;

*OCYULIECTBJIATh MOUCK MH(pOpMaluu Quandeckoro conepxkanus B MHTepHeTe,
CaMOCTOSITENIbHO (OPMYJIHMPYs TMOUMCKOBBIM 3ampoc, HAaXOAWTh MYTH OMNPEIeNICHUs
JIOCTOBEPHOCTH TMOJYYEHHOW HHQpOpMAIMd Ha OCHOBE HMEIOUIUMXCS 3HAHUN W
JOTOJHUTENbHBIX UCTOYHUKOB;

*HCIIOJIB30BAaTh MPH BBINOJHEHUH YYE€OHBIX 3aJaHUi Hay4YHO--TIOMYJISAPHYIO
JIUTEpaTypy (pU3MUECKOro coJep)kaHus, CIPAaBOYHBIE MAaTE€pHAIbl, PECYPChl CETH
WuTtepHer, Bnaaerh mnpuéMamMu KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus
uH(pOpMaIMK U3 OJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

eCO3/1aBaTh COOCTBEHHbIE NUCHbMEHHbIE M YCTHBIE COOOIIEHHMS Ha OCHOBE
uH(pOpMAIMM W3 HECKOJbKUX HCTOYHUKOB (DU3UYECKOTO COAEpKaHUA, ITyOIUYHO
NPEICTaBIIATh PE3YJIbTAThl MPOEKTHON WM HUCCIEAOBATENbCKON AEATEIbHOCTH, MPU
3TOM TPaMOTHO MCIIOJb30BaTh W3YYEHHBIM IIOHATUHHBIM amnmapar u3y4aemMoro
paznena (GU3MKKM W CONPOBOXKAATH BBICTYIUICHHE Mpe3eHTaleil ¢ y4éTom
0COOEHHOCTEH ayAUTOPUU CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHUE
7 KIIACC

KoumnuectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM
Kontpoabubie Ipaktuueckue (UndppoBbre)
n/n NPOrpamMMbl Bcero
paboThI padoThI o0pa3oBaTe/IbHbIE
pecypcbl
Paznen 1. ®u3uka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa
bubnunoreka LIOK
11 o - 2
VISHIEA * Haylka 0 TpHpoae https://m.edso0.ru/7f416194
bubnunoreka LIOK
1.2 o 2 1
VISHHCCIHE BEHHIHAL https://m.edso0.ru/7f416194
bubnunoreka LIOK
1.3 E 5 2 1
CTECTBEHHOHAY4HbI METO/ IO3HAHUS httos://m.edsoo.ru/7f416194
Utoro no pazneny 6
Paznea 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
bu6nmorexa LIOK
2.1 C 1
TposHHE Bellertra https://m.eds00.ru/7f416194
99 JIBM>XKeHuEe U B3aUMOJICICTBUE YaCTHIL 2 1 bubmmoteka IIOK
' BEILIECTBA https://m.eds00.ru/7f416194
bubmmoteka IIOK
2.3 A 2
TPCTATHBIC COCTONHIA Bemmectaa https://m.edso0.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xkeHue u B3auMo/ielicTBUE TeJl
bubnunorexa LIOK
3.1 M 3
CXAMITICCKOT ABIIICEHHE https://m.eds00.ru/7f416194
bubnunorexa LIOK
3.2 nu 4 1
HEPHIA, Macea, IIOTHOCTE https://m.edso00.ru/7f416194
3.3 Cuta. Buns! cun 14 1 2 Bubmiorexa OK

https://m.edsoo0.ru/7f416194
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Uroro no pazneny 21
Paznen 4. /laByienne TBEPABIX TeJl, )KHAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBiaeHus: TBEPAbIMU 3 bubmmoreka [JOK
TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmmoreka [JOK
42 flaprertne xiKoCTH > https://m.edSO(I)_.[ru/7f416194
bubmmoreka [JOK
43 ATMoC(epHoe AaBeHHe 0 https://m.edSO(I)_.[ru/7f416194
44 JleficTBHE MKUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 1 3 bubmmoreka [JOK
B HUX TEJO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Paznen 5. Pabora u MOIIIHOCTB. JHEPIUs
>1 Pabora # MompocTS 3 . Eﬁ?ﬁgggggﬁﬁmmw
5.2 [IpocTbie MeXaHU3MBI 5 1 E;ISSH/I//I;T:;(;?:;I; £416104
5.3 Mexanuyeckas SHeprus 4 1 1 Eggﬁjﬁf:g;?ﬁ}; £416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
8 KVIACC
KosmuecTBo yacoB DJIEeKTPOHHBIE
Ne HaumeHnoBaHue pa3/jesioB U TeM
i HpOrpAMMbI Beero Kontpoabubie Ipaktuueckn  (uu(ppoBbIe)
padoThI e padoThI oOpa3oBaTe/ibHbIEC
pecypcsbl
Paznen 1. TensioBble siBJIeHUs
| bu6nunorexa LIOK

1.1 CtpoeHue u CBOIMCTBA BEIECTBA 7

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



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/7f4181ce

bubnunoreka LIOK

1.2 T 21 1 5
CIVIOBHIC HPOHECeHt https://m edsoo.ru/7f4181ce
Hroro no pazueny 28
Pa3nen 2. DjiekTpuyecKHe H MATHUTHBIE SIBJIE€HHSA
21 DneKkTpruyeckue 3apsibl. 3apsHKEHHBIE Tella U - 1 bubmmoreka [JOK
' HX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
b K
2.2 IToCTOSTHHBIN 3JIEKTPUUECKHIA TOK 20 1 7 htP'[I[?sJ:I/I//Ir(T)::cIi(;Er(S [7§4181ce
bubnunoreka LIOK
2.3 M 6 1 1.5
ATHITTHBIC ABICHIE https://m.edsoo.ru/7f4181ce
bubnuoreka [{OK
24 6) 4
JICKTPOMATHITTHA My KIHA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 3 14.5
9 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
HanmenoBanue pa3ieiioB U TeM
Ne i/ Kontpoabunie Ilpaktnueckue (uudppossbie)
MPOrpaMMbI Bcero
paboTbI padoThI o0pa3oBaTe/IbHbIE
pecypchl
Paznen 1. Mexanuveckue siBJieHUsI
MexaHnueckoe IBKEHUE U CIIOCOOBI €ro bubnmoreka [JOK
11 10 1
ONMCAHUSA https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TeT https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHET COXpAHCHI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40

Pazgea 2.

Mexannyeckue K0JIe0AHUS U BOJHBI



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

Bbubnnorexa [IOK

21 Mexanuseckue Koneoasms ! 3 https://m.eds00.ru/7f41a4a6
Bbubnnorexa [JOK
2.2 MexaHuueckue BOJIHBI. 3BYK 8 3 https://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Pa3jen 3. DiieKTpOMArHuTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJHBI
DJIEKTPOMArHuTHOE MOJE U bubnuotexa LIOK
3.1 6 2 _
3IIEKTPOMATrHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 6
Pa3nea 4. CBeToBbIe IBJICHHS
bubamoreka [JOK
4.1 3aKOHBI pacCpOCTPAaHEHUS CBETA 6 2 https://m. edsoo.ru/7f41a4a6
bubanorexa [JOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edso.ru/7f41a4a6
bubanorexka [JOK
4.3 PaznoxeHnue 6enoro cBera B CIIEKTP 3 2 https://m. eds0.ru/7f41a4a6
Uroro no pazueny 15
Pa3pnen 5. KBanToBBIC SIBJICHUSA
bubanorexa [TOK
5.1 Hcnyckanue u morsioiieHne cBeTa arToMOM 4 1 https://m. edso.ru/7f41a4a6
bubarorexa [TOK
5.2 CTpocHie aToMHOrO 51pa 6 1 https://m.edsoo.ru/7f41a4a6
bubnnorexa [IOK
5.3 slnepHbIe peaximy ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBToputenbHO-00001IaI0IM I MOYJIb
[ToBTOpeHme u 0000IIEHNE CONEePKAHUS Bubnmorexa LIOK
6.1 9 2 _
Kypca ¢usuku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KosmuecTBo yacoB 1 DJIEeKTPOHHbIE
° ara
Tema ypoka Koutpoabn IIpakTHYeckue uudposrie
n/n Bcero U3YYeHUS
ble padoThI padoTbI o0Opa3oBate/IbHbIE
pecypchbl

1 dusnka — HayKa o nmpupojie. SBICHHUS TPUPOIBI
®du3nuecKue SIBICHUS
dusnyecKre BEIMYUHBI U UX U3MEPCHUE
VYpok-uccnenonanue "M3mepeHue reMneparypbl

4 IIPY IOMOIM KUAKOCTHOIO TEPMOMETPA U 1 1
JaT4nKa TeMIeparypol”

5 Meroasl Hay4yHOrO 1o3HaHus. OnucaHue 1 bu6mmoreka [IOK
(U3HYECKUX SIBJICHUN C IIOMOIIBIO MOJCIICH https://m.edsoo.ru/ff09f72a
VYpok-nuccnenosanue "IIpoBepka runoTessr:

5 JANbHOCTh MOJETA IIApUKA, MYIIEHHOTO 1 1
TOPU30HTANILHO, TEM OO0JIbIIIe, YeM OO0JIbIle BHICOTA
nycka"

7 Crtpoenue BemiecTBa. ONBITHI, JOKA3bIBAIOIINE 1 bubnuotexa [JOK
JMCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a

bu6mmorexa [IOK

8 JIBr>KeHUE YaCTHUII BEIISCTBA 1

https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoanue «OMbITH 10 HAOIIOICHUIO 1 1
TETUIOBOTO PACIIUPEHUS Ta30B»

10 ArperatHble COCTOSIHHS BEIIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOJIBI.

bu6mmorexa [IOK
11 OO6oOuenue no pazaeny «llepBoHavyanbHbIE 1
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUU BEILIECTBA»
12 Mexanudeckoe aBHMxeHHE. PaBHOMepHOE 1 1 bu6mmoreka [IOK
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HEPaBHOMEPHOE JIBUKEHUE

https://m.edsoo.ru/ff0a05c6

13 Ckopoctb. EnuHUIBI CKOPOCTH bubnmorexa [IOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu ¥ BpeMEHU JIBUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Nueprusa. Macca — Mepa HHEPTHOCTH T ngg;lr?f:;{;gg}:f 020c10
16 [InoTHOCTE BemecTBa. PacueT maccel 1 00beMa bu6mmoreka [IOK
TeJla MO €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopras padota «OnpeeneHne IIOTHOCTH
TBEPOTO TEIIa
18 Pemenue 3amau no reme "[lnoTHOCTH BemecTa" bubmmorexa [JOK
https://m.edsoo.ru/ff0al23c
19 Cuna Kak XxapakTepUCTHKa B3aUMOICUCTBUS TEI.
Cuia ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «3yueHne 3aBUCUMOCTH
20 pacTspkeHus (aedopmanun) NPy HUHbBI OT
MIPUIIOKEHHOM CHUITBD»
21 [[“IBnenue TsroTenus. Cuia TsXKECTH
29 CBsi3b MEX]ly CHIION TSKECTH M Maccoil Tena. Bec bubnmnoreka [JOK
tena. Pemenue 3anau no teme "Cuna TsokecTn" https://m.edsoo.ru/ff0al1778
93 Cuna TsKecTH Ha Jpyrux IuiaHerax. @usndyeckue bubnnoreka [JOK
XapaKTePUCTUKH IUIAHET https://m.edsoo.ru/ff0al502
bubnmuorexa [JOK
24 Mawepenne cu. lnsavomeTp https://m.edsogru/ff0a18cc
bubnuorexa [JOK
25 Bec rena. Hepecomocts https://m.edsogru/ff0a1778
26 CrnosxeHue IBYX CHJI, HalPaBJIEHHBIX 110 OJTHON bubmuotexa [JOK
npsAMoi. PaBHoIeCTBYIOIIAS CUIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amau mo teme "PaBHomelicTByrOIIast
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cun"

Cuna tpeHus u €€ Bubl. TpeHue B Ipupoae u

bu6mmoreka [IOK

28
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTopHas pabota «/3yueHne 3aBUCUMOCTH
29 CHWJIBI TPEHUS CKOJIBKEHUS OT CHUJIBI IaBJICHUSI U bubmmorexa [JOK
p . https://m.edsoo.ru/ff0alcc8
XapaKTepa COMPUKACAIOIINXCS ITOBEPXHOCTEH
30 Pemenue 3agau Ha onpenenenue
PaBHOJEHCTBYIOLIEH CUIIbI
Pemenue 3agau mo remam: «Bec Tenay,
31  «I'paduueckoe nzobpaxxkenue cuimy, «CUibn bubmmorexa LIOK
P . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CHAIDY
KontposbHas padoTa mo teMaM: «MexaHUYECKOE
32 IBIDKEHHE», «Macca, IIIOTHOCThY, «Bec Tenay,
«'padmaeckoe n3odpaxxenue cum», «CUiabn
33 JaBnenue. CriocoObl yMEHbBIIICHUS M YBEITHUCHUS bubnuorexa [JOK
JTaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHUS Ta3a OT bubnuorexa [JOK
o0BbEMa, TeMnepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHust TBEPIBIMU TEIAMH, bu6mmoreka [JOK
JKHIKOCTSIMH U razamMu. 3axkoH Ilackamns https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B )KUAKOCTHU U ra3e, BbI3BAHHOE bu6mmorexa [IOK
JIGVICTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3agau o teme «JlaBinenue B dKUIKOCTH bu6mmorexa [IOK
u ra3e. 3akoH [lackams» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 CooO1marommuecst Cocyabl
tHarom A https://m.edsoo.ru/ff0a2970
39 I'uapaBnuyeckuii mpecc bubmorexa [JOK
P p https://m.edsoo.ru/ff0a3136
40 Manometpsl. [TopiiHeBo# KUIKOCTHBIN HACOC
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bubmuorexa [JOK

A 3 eé e
41 T™MOoc(epa 3eMIId U IPUIHHBI €€ CYIIeCTBOBaHUS httos://m.edsoo.ru/ff0azbsa
bu6mmoreka [IOK
42 B A e eHue
eC BO3yXa. ATMOCHEPHOE AaBIICH} https://m.edsoo.ru/ff0a2b5a
N3mepenune armocdeproro napnenus. OnpIT bubnnoreka [HOK
43
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTH aTMOC(EPHOTO JIABJICHHS OT bubnmoreka [JOK
BBICOTHI HaJl YpPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
Bapomerp-anepoun. AtmochepHoe gaBlieHHE Ha bubnnoreka [JOK
45
Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad o reme " AtmochepHoe
napjeHue"
47 JelicTBue ®UJIKOCTH U Ta3a HA MOTPYKEHHOE B bubnuorexa [JOK
HUX TeJ0. ApXHUMeIoBa cujia https://m.edsoo.ru/ff0a3276
JlaboparopHas padota «Onpenenenue
48 aJI'I) I:IO ep" CHUTBI eI"ECTi IOIIeH Ha TeJIo bubmmorexa LIOK
BBITAJIKHB i cu
B TPL A yiom ’ https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIKOCTH
Jlaboparopnas pabota no Teme «lccrnenoanue
49 aBI/ICII)/IMOSTI/I BSC& TeJa B BOAE OT 06Léf/[a bubmmorexa [JOK
° . 8 https://m.edsoo.ru/ff0a3514
MOTPY)KEHHOU B KHJIKOCTh YaCTH TEIIa
bu6mmoreka [JOK
50  II
HaBatie Tet https://m.edsoo.ru/ff0a3a96
JlaGopatopnas pabora "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYUPOBaHUE JIOAKHU H
onpeenaeHue e€ rpy30no bEMHOCTH"
Pemenwue 3anay mo Temam: «IlnaBanue cymos.
52 B X nnefllsaHH », «JlaBneHue TBE LI})](HTGJI bubmmorexa [OK
O3AYXO . N P ’ https://m.edsoo.ru/ff0a3654
KHUJKOCTEH U Ta30B»
53 KontponbHas padota mo teme «JlaBienue

TBEPJBIX TN, )KUJIKOCTEH U Ta30B»
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bubmuorexa [JOK

>4 Mexaniecias pagora https://m.edso0.ru/ff0a3f82
bu6mmoreka [IOK
= MomHOCTS. EAMHHLEN MOIHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypoxk-uccienoanue "Pacuér MOIIHOCTH, 1
pa3BUBaEeMOM MpHU MOBEME IO JecTHUIIE"
57 IIpocteie Mexanu3msl. Peryar. PaBHOBecHue cuil Ha
phIuare
Peryaru B TeXHUKE, OBITY U IPUPOJIC.
58  JlaGoparopnas pabota <<};/ICCHI)GH1;))B3HH6 yCIIOBUH 0.5 bubmmorexa [JOK
https://m.edsoo.ru/ff0a478e
PaBHOBECHUSI pbIUaray
59 Pemenue 3agau o Teme «Y clI0BUS paBHOBECHS bubmuorexa [JOK
pbryara» https://m.edsoo.ru/ff0a48a6
KoadduumenT mosie3noro aeiicTBus MEXaHU3MA.
60  JlabGoparopHas pabota «M3mepenne KI1/1 0.5
HaKJIOHHOM MJIOCKOCTH
61 Pemenne 3ama4a no teme "Paborta, MOIIHOCTE, bu6mmoreka [IOK
KIT" https://m.edsoo.ru/ff0a4c48
62 Mexanuyeckas sHeprusi. Kunernueckas u bubmuorexa [JOK
MOTEHIMATbHAS YHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTrun bubmorexa HOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
64 "DKCIIEpUMEHTAIILHOE ONPECICHIE U3MEHEHUS 1
KMHETUYECKOM U MOTEHLUAILHON YHEPTUU TTPU
CKaTBIBAaHUM TeJjia IO HAKJIOHHOM TIIOCKOCTH"
65 KonTponpHas pabota o Teme «Pabora u
MOIIHOCTb. DHEPI U
66 PesepBHbIil ypok. PaboTa ¢ TekcTamu mo teme bubnnorexka [HOK

"MexaHnueckoe aBrKenue"

https://m.edsoo.ru/ff0adee6
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67 PesepBHeIit ypok. Pabora ¢ TekcTamu 1o Teme 1 bubnmoreka [JOK
"JlaBiieHue TBEPBIX TEJ, )KUAKOCTEN U ra3oB" https://m.edsoo.ru/ffOa4ffe
PesepHblil ypok. Pabota ¢ TekcTamu 1o Teme

68 n n 1

Pabora. MouHocts. DHeprus
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12
8 KNIACC
KosnyecTBo yacoB 1 JJIeKTPOHHbIE
° ara
Tema ypoka Kontpoabn  IlpakTuueckue uudposrie
n/n Bcero HU3YYEeHUS
ble paboThI padoThI o0pasoBaTe/bHbIe
pecypcsl
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS

2 Macca u pa3mep aTOMOB U MOJICKYT 1

3 Mopenu TBEPAOTO, KUAKOTO U ra3000pa3zHOro 1 bubnnorexka [HOK
COCTOSIHMI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObscHEHnE CBOMCTB TBEPAOTO, )KUJIKOTO U

4 ra3000pa3HOro COCTOSTHUM BEIECTBAa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKON TEOPUH

bu6mmoreka [JOK
) Kpucrannuueckue u amo e Tena 1
PHCTAILIHHCCKHE 1 AMOP(HBIC T https://m.edsoo.ru/ff0a5800

6 CmaunBaHue ¥ KamWUISIpHOCTB. [loBepxHOCTHOE 1 bubnmoreka [JOK
HATSKEHUE https://m.edsoo.ru/ff0a5530

7 TennoBoe paciiupenue u cxxarue 1 bubmmorexa [JOK

p P https://m.edsoo.ru/ff0a5a26

3 Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTHIO 1
TETUIOBOTO JABUKEHUS YaCTHI]

9 BuyTtpennsist sneprus. CriocoObl H3MEHEHHs 1 bubnnorexa [JOK
BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
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bubmuorexa [JOK

10 Buasl Temonepegaun
A peA https://m.eds00.ru/ff0a6412
Vpoxk-koHpepenuus "IIpakTuueckoe
11 I/IfHOJ‘IBBO]i)lHII)/IC TGHJ‘IOBII:IX CBOICTB BEIIECTB U bubmorexa LIOK
B " https://m.edso0.ru/ff0a65c0
MaTepHUasioB B IEJISIX YHEPTOCOCPEIKCHUS
12 KomnyectBo TemnoTel. Y aenbHast TEMIOEMKOCTD bubmorexa LOK
ghde https://m.eds00.ru/ff0a6976
13 VYpaBHeHue TeroBoro 6ananca. TemnooOMeH u bubnuorexa [JOK
TETUIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHast pabota "VccrnenoBanue sBICHUS
14 TEIUIOOOMEHA IIPU CMELIMBAHUY XOJIOIHON U bubnmorexa LOK
. "p https://m.edso0.ru/ff0a6a98
TOpsTYei BOIBI
Pacuer xonuyecTBa TEMIOTHI, HEOOXOAUMOTO IS
15 HAarpeBaHus TeJa U BBIJICIAEMOT0 UM IPH
OXJIAXKIEHUH
16 JlaGopatopHnas pabota "OnpezneneHue yaeapHoN bubnnorexka [JOK
TEIUIOEMKOCTH BelecTna" https://m.edsoo.ru/ff0a6bb0
17 Oneprus TomauBa. Y aejabHas TEMI0Ta CTOpaHus bubmorexa HOK
p thde p https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u OTBEPIEBAHNE KPUCTAIUIMYECKUX bubnnorexka [JOK
Tenl. Y aenbHas TeIIOTa IIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 JlabopaTtopHas pabota "OnpeneneHue yaeabHON bubnmoreka [JOK
TEMIOTHI TNIaBIEHUS Jbaa" https://m.edsoo.ru/ffO0a72fe
bubmuorexa [JOK
20 ITapooOpa3oBauue u KoHAeHcanus. Mcnapenne
pOOLP a & p https://m.edsoo.ru/ff0a740c
Kunienne. VY nenpHas Termiora napooOpa3oBaHus U
21 KOHJIEHCALIUU. 3aBUCHUMOCTE TEMIIEPATYPHI bubmorexa LOK
a T patyp https://m.edsoo.ru/ff0a786c
KHITICHHAS OT aTMOC(EPHOTO JTaBJICHUS
99 BrnaxnocTs Bo3ayxa. Jlaboparopuas pabota bubnmoreka [JOK

"OnpeneneHnue OTHOCUTENBHOM BIa>KHOCTH

https://m.edsoo.ru/ff0a7628
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BO3/IyXxa"

Pemenne 3aaa4 Ha OoIpeCaAcICHUC BIaXKHOCTHU

23
BO31yXa
[IpuHIMIBI pabOTHI TETJIOBBIX JBUTATENCH.
24  Tlapomas TypOuHa. /IBuraTesb BHyTPEHHETO
CrOpaHus
o5 KII/ TermoBoro nurarens. TennoBele ABUTATENN bubnmoreka [JOK
U 3alllATa OKPY>KaroUleil cpe/ipl https://m.edsoo.ru/ff0a7c7c
26 3aKOoH COXpaHEHUs U MIPEBPAILCHHS YHEPTUU B
TEIUTIOBBIX IpoIleccax
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TeEMe
27 "TemnuoBele sBiieHUs. I3MeHeHue arperaTHbIx bubmmorexa [JOK
. . P https://m.edsoo.ru/ff0ag83f2
COCTOSIHUI1 BEIlIeCTBa
Kontponbnas padota nmo teme "TermioBbie
. bubnuorexa [JOK
28  sBneHus. VI3MeHeHUe arperaTHbIX COCTOSTHUI
" https://m.edsoo.ru/ff0a86ae
BEILIECTBA
29 OnexTpuszanus Tei. J[Ba poga 31eKTpUUECKUX
3aps0B
30 Ypok-nuccnenoBanue "IneKTpu3anus Tl
MHIYKIMEW U IPU CONPUKOCHOBEHUH"
bu6mmoreka [JOK
31  BzaumopeiicTBHe 3apsKeHHBIX Tel. 3akoH Kymona
g p y https://m.edsoo.ru/ff0a87e4
Dnektpuueckoe nose. HanpsxeHHOCTh
32 | snekTpuueckoro nois. [IpuHiun cynepno3unuu bubmmorexa [JOK
P . P YHEP https://m.edsoo.ru/ff0a8a0la
AIEKTPUYECKUX MOJeH
33 Hocurenu snekrpuyueckux 3apsios.
DneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [TpoBOTHHKYN U AWDIIEKTPUKHU. 3aKOH COXPAHECHHS bubnmnoreka [JOK
3IIEKTPUYECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1au Ha mpUMEHEHUE CBOMCTB bubnmoreka [JOK
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QJICKTPHUYCCKUX 3apsa10B

https://m.edsoo.ru/ff0a90cc

DJIEKTPUYECKUH TOK, YCIOBUS €0

bu6mmoreka [IOK

36  cymiectBoBaHMS. MICTOUHUKH AIIEKTPUYECKOTO httos://m.edsoo.ru/ff0ag5a4
TOKa
37 | JleHcCTBUS JIEKTPUUECKOTO TOKA bubmmorexa LHOK
https://m.edsoo.ru/ff0a96hb2
38 VYpoxk-uccienoanue "JleicTBUE AIEKTPUUECKOTO 1
TIOJIs1 HA MPOBOJAHUKY U JUAJICKTPUKH"
39 DNEKTPUUYECKUN TOK B METaJUIAX, KUAKOCTAX U bubnnorexa [HOK
rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpruYecKas 1erb U €€ COCTaBHbIE YaCTH
41 Cuna toka. JlaGopaTopHas pabora "M3mepenue u 05 bubnnoreka [JOK
peryaupoBaHue CUIIbl TOKa" https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpsikeHue. Bonbtmerp.
42  JlaGoparopHas pabota "HU3mepenue u 0.5 bubnuorexa LIOK
| https://m.edsoo.ru/ff0a9e14
pEryIupoBaHKe HaMPSHKEHUS
43 CornpoTHBIICHHE MPOBOAHUKA. Y ACIIBHOE bubnmnoreka [JOK
CONPOTHUBJICHHE BEUIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas pabora "3aBUCUMOCTh
44 |~ OUEKTPHYECKOTO CONPOTHBIIEHHA MPOBOIHHKE OT 1 bubnuoreka [IOK
€ro JUTMHBI, TJIOIIAJAN MONEPEYHOTO CEYEHUS 1 https://m.edsoo.ru/ff0aa738
Marepuaia"
45 3aBUCHUMOCTB CHJIBI TOKA OT HAIPSHKEHUSI. 3aKOH bubnuorexa [IOK
OmMa 1t yyacTka 1enu https://m.edsoo.ru/ff0aad44a
JlabopaTtopHas padota "HccienoBanue
46 3aBUCUMOCTH CHUJIbI TOKA, UAYIIETO YEPE3 1 bubnuorexa [JOK
PE3UCTOP, OT CONPOTUBIIEHUS PESUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpspKEeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE COCTUHEHUS

IIPOBOAHHUKOB
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Jlaboparopuas padota "IIpoBepka npaBmiia

bubmuorexa [JOK

48 CJIO’KEHUSI HAIIPSHKEHUN TIPU MTOCIIeI0BATEILHOM 1
P P " A https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB
JlaGopatopnas pabora "IIpoBepka mpaBuia s
49 CHJIBI TOKA IIPU MapajlIeIbHOM COEAMHEHUN 1 bubmmorexa [JOK
"p P https://m.edsoo.ru/ff0aadle
pEe3UCTOpPOB
50 Pemrenue 3anau Ha npumeHeHue 3akona Oma st bubnnorexka [HOK
Pa3JIMYHOrO COEAUHEHHS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta u MOLTHOCTH AJIEKTPUUYECKOTO TOKA. 3aKOH bubnuorexa [JOK
Jxoyina-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaboparopHast pabota "Omnpenernenne paboTH U 1 bubmmoreka [JOK
MOIIHOCTH 3JIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTpUYecKre Hen U MOTpeOuTenu
53 | amekrtpuueckoii sHepruu B 06ITy. KopoTkoe bubmmorexa [JOK
P P Y- 2P https://m.edso0.ru/ff0ab660
3aMBbIKaHUE
[ToaroroBka Kk KOHTPOIBHOM paboTe MO TeMe
54 "OnekTpudeckue 3apsaapl. 3apsHKEHHbBIE TeJa U UX bubnuoreka [IOK
B3auMOACUCTBUSA. [I0CTOAHHBIN 2IEKTPUYECKUN https://m.edsoo.ru/ff0abd2c
TOK"
KonTtponbHas pabora o Teme "DineKTpudeckue
55 | 3apsnbl. 3apsoKeHHBIC TeNa U MX B3aUMOJICHCTBHS bubmmorexa [OK
PR Sap3 . ‘ https://m.edsoo.ru/ff0abea8
[TocTOSIHHBIN PTEKTPUUECKUIN TOK
56 IlocTosiHHBIE MarHUTHI, UX B3aUMOJCHCTBHE
57 VYpok-uccnenosanue "M3yuenue noneu 1 bubnmoreka [JOK
MOCTOSSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe noje. MaruutHoe 1nose 3eMiIu U ero bubnmuorexa [JOK
3HAUEHHE UL )KU3HU Ha 3eMile https://m.edsoo.ru/ff0acOba
59 OmnbIT OpcTena. MarHuTHOE 1MOJIE SJIEKTPUIECKOTO bubmuotexa [JOK
TOKa MarHuTHOE MoJjie KaTyIIKd ¢ TOKOM https://m.edsoo.ru/ff0ac1d?
60 [IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE. 0.5 bubnmoreka [JOK
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JIaboparopHas padota "M3ydeHue aenicTBus
MarHUTHOTO TIOJIs Ha IPOBOJIHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a

ONeKTpOABUTATENb NOCTOSHHOIO TOKA.
Hcnonb3oBaHue 3I€KTPOIABUTATENCH B

. bubnmoreka [JOK
61  TeXHUYECKHX YCTPOWCTBAaX M HA TPAHCIIOPTE. 1
https://m.edsoo.ru/ff0ac86¢c
JIaGoparopnas pabota "KoHcTpyupoBanue u
n3ydeHue paboThl JIEKTpoABUTATENSA"
62 OnpiTel Dapanes. 3aKOH EKTPOMarHuTHOM 1
nHaykuud. [Ipasumno Jlenna
OnekTporenepatop. CriocoObl MoTy4YeHUS
63 3NEKTPUYECKON SHEPTrUu. DNEKTPOCTAHIINY HA 1
BO300HOBJISIEMBIX HICTOYHHUKAX SHEPTUU
64 [ToaroroBka Kk KOHTPOJILHOM paboTe MO TeEMe 1
"DJeKTpUYECKUE U MAaTHUTHBIC SIBJIICHUS"
65 Kontponbnas paboTa nmo teme "IneKTpudecKkue u 1 bubnmnorexa [JOK
MarHuTHBIC sIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PezepBHblil ypok. PaboTta ¢ TekcTamu 1o Teme 1 bubnuoreka [IOK
"TennoBeie siBIeHUS" https://m.edsoo.ru/ff0acc5e
67 PezepBHblil ypok. PaboTta ¢ TekcTamu 1o Teme 1 bubnnoreka [JOK
"IIoCTOSIHHBIN 2JEKTPUUECKUI TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o teme 1
"MarauTHsble siBJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 145
9 KIIACC
KosnuecTBo 4acoB DJIeKTPOHHbIE
Ne aTra U(ppoBbIE
n/n Tema ypoka Bcero Kontpoaku Hparrusecicn ﬂ?:y‘leﬂl/lﬂ :)lﬁ[.()l:lI;OBaTeHLHLIe
ble paboThl e padoThblI pecypesi
1 MexaHn4eckoe ABMKeHHE. MarepuaabHas TOUKa 1
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2 Cucrema orcuera. OTHOCUTEILHOCTD bubmuorexa [IOK
MEXAHUYECKOT0 IBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NIPSIMOIMHENHOE IBUKEHUE bubmorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKCHUE.
CpenHsisi 1 MTHOBEHHAs CKOPOCTh
5 [IpssMonHeTHOE paBHOYCKOPEHHOE JBUKEHHUE. bubmmoreka [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CkopocThb MPSMOJIMHENHOIO PABHOYCKOPEHHOTO
neuxenus. ['paduk ckopoctu
;| Teopmommanpatr Coporenemie exoperes B LOK
pu P YCROP " A https://m.edsoo.ru/ff0adb18
HAaKJIOHHOH IIOCKOCTHU
8 CBobOonnoe nagenue tei. OneiTel [anunes
P .
9 Tepuon n sactora ofpamenms. Mncisas Bumiorera LIOK
PHOA pait ' https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTHU
10 [eHnTpocTpemMuTenbHOE yCKOpEHHE
. bu6mmoreka IIOK
11 Ilepsbriit 3akoH HbroToHa. Bexktop cuiibl https://m.edsoo.ru/ff0ae612
12 Bropoit 3akon Herorona. PaBHonelicTByromias bubmmnoreka HOK
cuia https://m.edsoo.ru/ff0ae72a
. bubmmoteka IIOK
13 Tperuii 3akoH Herorona. Cynepno3nunus cui https://m.edsoo.ru/ff0ae982
14 Pewienue 3a1a4 Ha IpUMEHEHNE 3aKOHOB bu6muoreka [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
but6mmorexa [IOK
15 Cuna ynpyroctu. 3axou F'yka https://m.edsoo.ru/ffOaeca?
16 Pemenue 3aga4 no teme «Cuiia ynpyroctu
JlaGopatopHas pabota «OnpeeneHne sKecTKOCTH bu6muoreka [JOK
17 :
PYKUHBDY https://m.edsoo.ru/ff0aee28
but6mmoreka [IOK
18 Cuna Tpemns https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cua TpeHUs» bubnmnoreka [JOK
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https://m.edsoo.ru/ff0afa26

20 JlaGopaTtopHas pabota "Onpezaenenue bubnmnoreka HOK
K03 pHIIMEeHTA TPEHUS CKOIbKEHHS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amau mo teme "3akoHbl HeroTOHA. bu6nunorexa LIOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
22 Cuia TSKeCTH U 3aKOH BCEeMUPHOTO TATOTEHUSI. bubnmnoreka HOK
YckopeHnue cBOOOTHOTO MaIeHUs https://m.edsoo.ru/ff0af044
Ypok-koubepenius " JIBHKeHUE TSI BOKPYT
23 rpaBuTannoHHOro 1eHTpa (ConHedHas cucrema).
[ManakTukn"
Pemenue 3amau nmo teme "Cuia TSDKECTH U 3aKOH bubnunoreka LIOK
24 n .
BCEMHUPHOI'O TATOTEHUS https://m.edsoo.ru/ff0af5f8
o5 [IepBas kocmuueckast ckopocTs. HeBecomocTs u bubnuorexa [IOK
neperpy3Ku https://m.edsoo.ru/ff0af33c
1 | P T, Ao Busmorea 101
PAIOC TENO. PA https://m.edsoo.ru/ff0afe36
3aKpeIIEHHOM OChIO BpalllEHUs
27 MowmeHT cuibl. LleHTp TsKecTH
28 Pemenue 3amau mo reme "MomenT cuibl. LlenTp bubmuoreka [{OK
TsKECTH" https://m.edsoo.ru/ff0b02b4
29 "Mesammaccros amienme. Bramioreiicrane bu6miorera LIOK
" a1 ) a https://m.edsoo.ru/ff0b0408
Ten
30 Konrtponbnas pabora no reme "MexaHuueckoe bubmmnoreka HOK
nBmkenne. Bzanmoneiicteue ten"” https://m.edsoo.ru/ffOb06ec
| e e s Bi6orsa 101
coxpatcitt yabea. JHpy yupy https://m.edsoo.ru/ffOb07fa
B3aUMOJICCTBUE
32 Pemenue 3agau no reme "3akoH COXpaHEHUS bubnuotexa [JOK
uMIryibca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepenius "PeakTuBHOE ABMKEHUE B
IIPUPOJIE U TEXHUKE"
34 Mexanudeckas paboTa 1 MOITHOCTh Bubmorexa HOK

https://m.edsoo.ru/ffOb0a84



https://m.edsoo.ru/ff0afa26
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
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84

Pabora cuibl TsDKECTH, CUITBI YIPYTOCTH U CUJIBI

bub6nmoreka [IOK

35 TpeHHUs https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas padora «Onpenenenue padoThI
36 CHWJIBI TPEHUS IIPY PABHOMEPHOM JBM>KEHUU TeIla
10 TOPU3OHTAIBHOM MMOBEPXHOCTH
37 Cas3b sHepruu u padoTsl. [loTennmanbHas
SHEPrUs
38 Kunernueckas sneprus. Teopema o bubnmnoreka HOK
KMHETUYECKON YHEPT U https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHHsI SHEPTUU B MEXaHUKE
JlaGopaTtopHas pabora «M3yueHue 3akoHa bubnnorexa [JOK
40 i
COXpAaHEHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
11 KoiebarenbHoe IBUKEHHUE B €TO bubnunoreka LIOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxatoiue kojiebanus. Beinyx/1eHHbIS bubnnorexa [JOK
Kosebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil U NPy KUHHBIM MasTHUKH
VYpok-uccnenoanue «3aBUCUMOCTb MTEPUOIA
44 Kfne6aHHﬁ (f[T JKECTKOCTHU MPYKUHBI U nl?[accflm bubmnorexa [IOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpalienue 3Hepruu Npu MEXaHUYECKUX
KoJIe0aHUsAX
16 JlaGopatopHas pabota «OnpeaeneHne 4acToThl U bubmmnoreka HOK
nepuoja KojaebaHui Npy>KMHHOTO MasiTHUKa» https://m.edsoo.ru/ffOblaec
JlaboparopHas pabota «I[IpoBepka
47 HCSaBII)/ICI/II\I/:I)OCTI/IpHe nozaa IE)OJICé)aHI/Iﬁ rpysa bubmorexa IIOK
PHOA pPy3d, https://m.edsoo.ru/ff0b197a
MOIBEIICHHOTO K HUTHU, OT MACChI Tpy3a»
Mexaandeckue BOTHB. CBOMCTBA MEXaHHMYECKHUX bubmuoreka [{OK
48 .
BOJIH. [Ipof0IbHEIE U ONIEPEYHBIE BOIHBI https://m.edsoo.ru/ffOb21fe
49 Ypok-koHpepenus "MexaHn4ecKue BOJTHBI B
TBEpIOM Tene. CeilicMuiecKre BOTHBI"
50 3ByK. PacripocTpaneHnue u 0TpakeHHUE 3ByKa
o1 VYpok-uccnenosanue "HabaroneHue 3aBUCUMOCTH
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BBICOTHI 3ByKa OT 4acTOThH!"

I'poMKoOCTb 3ByKa U BBICOTA TOHA. AKYCTUYECKHI

52
pEe30HaHC
53 VYpok-koHpepeHuus "YipTpa3Byk U HHPPa3BYK B bubmmoreka [JOK
IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU PabOTE MO TEME
54 "3aIII(OHBI cox aHeHI/II)ﬂ MexalfnquKHe KoJIeOaHus buGnuorexa LIOK
" P ' https://m.edsoo.ru/ff0b25f0
Y BOJIHBI
KoHnTpomapHas padora 1o Teme "3aKoHbI
55 coxpaHeHHus. MexaHn4YecKue KojieOaHus 1
BOJIHBI"
56 DJIEKTPOMArHUTHOE I0Je. DIEKTPOMAarHUTHbIE bubmmoreka [JOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
VYpoxk-konpepennus "llkana s3neKTpOMarHUTHBIX
58 B(?J'IH I/Icn(gnlfjsosaﬁne JJEKT OMaFI-I;)HTHLIX BOJIH bubmiorexa LIOK
' - " P https://m.edsoo.ru/ffOb2fe6
JUUISl COTOBOM CBSI3U
VYpoxk-uccnenosanue "N3yuenue cBONCTB
59 3J'IpeKT OMaFI-II[I/ITHHX BOJ'IHyC MOMOILBIO bubmmorexa LHOK
p " B https://m.edsoo.ru/ffOb2c6c
MOOMIBHOTO TenedoHa
60 Pemenue 3amau Ha onpeiesieHUE YacTOThI U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DneKkTpoMarHuTHas mpupojaa ceera. CKOpocTh bubnnorexa [JOK
cBera. BoinHOBEBIE CBOMCTBA cBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku cBeta. [IpsmonuHeitHoe
62 acCTIpOCTpaHEHUE CBIe)Ta 3armenus CoiHIA U bubnmorexa LIOK
pactipoctp ’ & https://m.edso0.ru/ff0b3658
JIyHb1
63 3aKoH oTpaxkeHus cBeTa. 3epkana. Pemienue bubnuotexa [JOK
3aJ1a4 Ha MPUMEHEHHE 3aKOHA OTPAKEHUS CBETA https://m.edsoo.ru/ffOb38c4
64 [Ipenomiienue cBera. 3aKOH MPEIOMIICHUS CBETA bubmorexa IIOK
p ' p https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
yTb P but6mmoreka [IOK
65 Hcnonp30BaHKe MOTHOTO BHYTPEHHETO

OTPa’XXCHHUA B OIITUYCCKUX CBETOBOAAX

https://m.edsoo.ru/ffOb3c5c
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Jlaboparopnas pabota "Hccienoanue

66 3aBUCUMOCTH YTJIa MPEJIOMIICHHsI CBETOBOTO JIy4a 1
OT yIJIa MaJIeHUs Ha rpaHuile "Bo3ayx-cTexiao""
Ypok-koHpepenus "Vcnonb30BaHne TOTHOTO
67 BHYTPEHHETO OTPaKCHHUSI: CBETOBO/IBI, 1
ONTUKOBOJIOKOHHAS CBSI3B"
bubnunorexa LIOK
68 JIunzel. OnTudeckas cuiia JIMH3bI 1 https://m.eds0o.ru/fOb3f2c
. bubmuoreka [{OK
69 [TocTpoenre M300paKeHUH B IMH3AX 1 https://m.edsoo.ru/fOb44da
JlaboparopHas padota "Onpenenenue (HoKycHOro
70 accTI()»ITHIf;IH I/IﬂOIi)ITI/I‘:jCCKO; Eﬂibfclggn q;}(I)(L}LIIeII; ' 1 bubmnorexa LIOK
pacetos P https://m.edso0.ru/ff0b4206
JIMH3BI
71 Ypoxk-kordeperuus "OnTuaeckre JINH30BbIE 1 bubnuoreka [IOK
puoopsI" https://m.edsoo.ru/ff0cOa7e
bubmuoreka [IOK
72 I'na3 kak ontuyeckas cucrema. 3peHue 1 https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenmus "Jlepextsl 3penus. Kak 1
COXPaHMTH 3peHue"
Paznoxxenue 6enoro ceera B criekKTp. ONBITHI
74 Herotona. Cnoxenue CHeKTpaJ'II)HI)II)X LIBETOB 1 bubmaorexa LIOK
) : https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlaGopatopHas pabota "OnbITHI IO PA3I0KEHHIO
75 0eJIoro CBETa B CIEKTP M BOCTIIPUSITHIO I[BETA 1 bubnnorexa [JOK
MPEIMETOB MPHU X HAOIIOICHUU Yepe3 I[BETOBbIE https://m.edsoo.ru/ff0c0e2a
¢bunbTpe"
76 Ypok-npakTukyMm "BogHOBBIE CBOKCTBA CBETA! 1
mucnepcus, HHTepdepeHnus u Judpaxius’”
77 OmnsiThl Pesepdopaa u muianerapHas MoJiesb 1 bubnuorexa [IOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctynars! bopa. Mozaens aroma bopa 1
79 Henyckanue v nornomeHue cBeTa arTOMOM. 1 bu6muoreka [JOK
KBantbl. JInHe4aThie CIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabmrogeHue cuekTpoB 1 bubnuoteka [JOK
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ucnyckaHus'" https://m.edsoo.ru/ff0c1550

81 PannoakTMBHOCTD U €€ BHUJIbI buGnuorexa LIOK
A 5 https://m.edsoo.ru/ff0c1672

82 Crtpoenue aToMHOTO si1pa. HykimonHast Mojienb bubmnorexa LIOK
p Apa. By A https://m.edsoo.ru/ffOc18ac

83 PannoaktuBHbIC TIpeBparieHus. M3oTombl Bubmorexa IOK
A PEBPAIteHI. https://m.edsoo.ru/ffoclal4

84 Pemenue 3aga4 mo treme: "PagnoakTuBHBIC bubmuorexa [IOK
npeBpaieHus"” https://m.edsoo.ru/ff0clb4a

85 [Tepuon nmonypacnana
Ypok-koHpepennus "PagnoakTuBHbIC U3TYyYEHUS bubnnorexa [JOK

86 " .

B IPUPOJE, MEIULIMHE, TEXHUKE https://m.edsoo.ru/ff0c2126
S nepuble peakuuu. 3aKOHbI COXPAHEHUS bubmmoreka [JOK

87 :
3apsiI0BOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBI31 aTOMHBIX sifiep. CBsi3b MacChl U bubnnorexa [JOK
SHEpPruu https://m.edsoo.ru/ff0cld7a

89 Pemienue 3anau o reme "Anepusie peakuuu”

90 Peakuuu cunresa u nenenus saep. Mictounuku bubmmoteka IIOK
sHeprun CoJiHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Vpok-koHpepenmus "AnepHast sHepreTuka.

91 JleficTBHS paguOaKTUBHBIX U3IIy4EHUN HA KUBbIE
OpraHu3msI"

[TonroroBka Kk KOHTPOJIBHOU pabOTe MO TeMe
92 "3JJ;[€KTp0MaFHI/ITHOE noJje SJPICKTpOMaFHI/ITHBIC bubmmorexa LIOK
S https://m.edsoo.ru/ff0c223e
BOJIHBI. KBaHTOBBIE SIBJICHHS
KonTponpHas pabota mo Teme

93 "DJIEKTPOMAarHUTHOE TI0JIe. DIEKTPOMarHUTHBIC
BOJIHBL. KBaHTOBBIC siBIEHUS"

94 [ToBTOpenue, o606menHue. JlabopatopHbie bubmmroreka [JOK
pabotsl o Kypey "BzaumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenne, o000menne. PelieHre pacueTHBIX U

95 I(aLICCTI])SCHHBIX 3a, :11111 1o TemMe "Tel‘[J‘I(l;)BBIC bubmorexa [IOK

" A https://m.edsoo.ru/ff0c2572
MIPOLIECCHI
96 [ToBTOpenme, 00600IIeHNE. Perenne pacuyeTHhIX 1 bubnuoteka [JOK
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KauecTBeHHBIX 3a7a4 1o teme "KIIJ] TermoBbix
JaBuratenein”

[ToBTOpenue, 0600IIeHNE. Perenne pacyeTHbIX 1

https://m.edsoo.ru/ff0c2a22

bubnunorexa LIOK

97 KaueCTBEHHBIX 3a;[2'1'11 o Teme "KII/] 1 https://m.eds00.ru/ff0c2b30
3JIEKTPOYCTaHOBOK
98 [ToBTOpenue, o6o61eHue. Jlaboparopusie 1 1 bubmmoreka [JOK
paboTsl 1o Kypcy "CBeroBble siBieHuUs" https://m.edsoo.ru/ff0c2c52
[ToBTropenue, o6o0menue. Pabora ¢ TekcTamu 1o bubnuoreka [JOK
99 " " 1 .
TeMe "3aKOHbI COXPAHEHHUS B MEXAHHUKE https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o6o6menue. Pabora ¢ Tekctamu mno 1 bubnnorexa [JOK
teme "Komnebanus u BoJIHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6o6menue. Pabora ¢ Tekctamu mno 1 bubmmoreka [JOK
teme "CBeTOBbBIC ABJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606menHne. PaboTa ¢ Tekctamu 1o 1
teme "KBaHTOBas u siaepHas pusnuka'
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLHECCA
OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI J1JIS1 YYEHUKA
o ®dusuka, 7 knacc/ [lepeimkun .M., UBanoB A.., AKiinoHepHoe 00I11eCTBO
«M3natenbeTBO «lIpocBenieHue»
o ®dusuka, 8 xiacc/ [leperimkun .M., UBanoB A.., AKInoHepHOE OOIIECTBO
«M3parenscTBO «lIpocBenieHne»
o ®usuka, 9 xknacc/ [epeimkun .M., BanoB A.U., AkiinoHepHOe 00111eCTBO
«M3natenbcTBO «lIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI UIS YYUTEJIA
®dusuka, 7-9 knacc. Meroauueckoe nocodue k yueOHuky A.B. [lepsimikuna
®unonosuy H.B.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET
https://m.edsoo.ru



		2001-01-01T00:21:49+0300
	Радькова Мария Владимировна




