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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha ypOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTEIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3ukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIeHO Ha (OpPMUPOBaHUE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOYYAlOIIMXCS M OpPraHU3alUi0 H3y4eHUs
¢u3MKN Ha AEATeTBbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYHUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHUsI IMPEIMETHOrO COJACpPKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qusuke paszpaboTaHa ¢ LEIBIO OKa3aHUS METOIUYECKON
MOMOIIH YYUTEIIO B CO3/IaHNU paboueii mMporpaMmbl IO Y4eOHOMY TPEIMETY.

®dusuka sSBISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAaT B OCHOBE IIPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHoOJIOTHEH, acTpoHOMUEH © (U3UICCKOU
reorpadueli, BHOCHUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTHHY MHpa,
IpPEeloCTaBsieT HauboJiee SICHble O00pa3lbl MNPUMEHEHHS HAyYHOr0 METOo/a
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe y 00yJaronmxcs.

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

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJB30BaThb  HAy4yHbIE
JI0Ka3aTeNNbCTBA JUIsl TOTY4SHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOrpaMMBbl, YTBEPKIAEHHOW peElIeHuEM



Komnernn Munucrepersa npocsemienust Poccuiickoii @enepanuu (IpoTokosa oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpeTEHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TNPUPOJIBI, PAa3BUTHE HX MHTE/UICKTYaJbHBIX H TBOPYCCKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHSA JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHON ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHENIIeMy 00yYEeHHIO B 5TOM HaIIPABJICHHH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o0111ero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

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

NPpUOOPETCHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (DU3UUYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUYETHBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIE SIBJICHUS M BBITOIHITH OIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIEll PU3MUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHXKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHNE WH(OPMAITIH;

3HAKOMCTBO €O cepaMu podheCCHOHATILHON JIeSTEILHOCTH, CBI3aHHBIMU
Cc (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wuzyudenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HENEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

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



7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
oOyJaromuxcs, CIUCKa SKCIIEPUMEHTAIBHBIX 3aJaHHi, MpeajaraeMblx B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.

COAEPKAHUE OBYUYEHUSA

7 KJIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAIOIIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUA:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeaMUUHBL. M3MmepeHue @uanueckux BeluyuH. DPuUznyecKue
npubopsl. [lorpentHocts u3mMepenuit. MexxayHapoaHas cucTemMa eIMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKdM H3y4aloT MPUPOY.
EcTecTBEeHHOHAy4YHBII METOJl TMO3HaHWA: HAOIIOJEHUE, TOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIIBH)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabOmogaeMoro apyieHus. Onucanyue GU3NUecKux SBJICHUN ¢ TOMOIIbIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. ®uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U
U (POBBIM PUOOPOM.
Jlabopamopnvie pabomul u onvimaol.
1. OmnpezeneHne UEHBI AEJICHUS IKAIbl U3MEPUTEIBHOIO MPUOOpA.
2. HM3mepeHue pacCTOSTHUN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OmnpeneneHue pasMepoB MaJIbIX TeJl.
5. M3mepenue temmeparypsl NpU MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAJTBHOCTH MOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAIBLHO, TeM OoJiblie, 4eM OoJiblIe BbICOTA
IIyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrkeHne uactul BemecTBa. CBA3b CKOPOCTH JABWKEHUS YACTHI[ C
TeMriepatypoil. bpoyHoBckoe mBuxenue, nuddysus. BzammoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTEH M TBEPIBIX
(KpucTaIIMYecKrx) Tesl. B3auMOCBA3b MEXIy CBOMCTBAMHM BEIIECTB B PA3HBIX



arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HaGnroneHnue OpoyHOBCKOTO JABUKECHHUS.

2. HaGmonenue nuddyzum.

3. HabGmonenue — sBmeHWi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aromMa METOJAOM psAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUS.
SBnenve wHepnuu. 3aKOH WHEpUHMH. B3auMonencTBue Ten Kak MpUYAHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHUS U CHUJIA
TskecTd. CHiila TSDKECTH Ha pyrux ranerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HalOnroneHue U3MEHEHUs] CKOPOCTHU TIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuwie pabomul u onvimaol.
1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO ABMKEHMUs (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHrie CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IMIapuka o
HAKJIOHHOM ITUIOCKOCTH.

3. OmnpexaeneHue MIOTHOCTH TBEPAOTO TeEA.



4. OmbITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmarivn)
IPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa Teja U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEJIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackaia. [IHeBmaTmyeckune
MAaIIMHbI. 3aBUCUMOCTh [JABJIEHMS >KMJIKOCTH OT TINyOuHBL. ['mapocTaTuueckuii
napajokc. Coobmatonuecs cocynpl. ['unpaBinueckne MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3nymrHONW 000moukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JaBJ€HUs. 3aBUCUMOCTbh aTMOC(EPHOTO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MODSL.
[TpuOops! 17151 U3MEPEHUs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeEJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCUMOCTB JABJICHMS ra3a OT TEMIIEPATypHI.

[lepenada naBneHUs KUAKOCTHIO U Ta30M.
Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[TposiBnenue nefcTBust aTMOCHEPHOTO JaBICHMUSL.

o Uk w NP

3aBUCHMOCTDh BBITAIKHUBAIONICH CHUJIBI OT O0BEMA MOTPYKEHHOW YacTH
Tea U IUIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

N

8. YCIOBHE IUIaBaHUsA TEJN: IUIABAHUE WJIM MOTPYKEHUE TEJ B 3aBUCHMOCTH
OT COOTHOIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Tela B BOAE OT 00bEMa NOrpyKEHHOMU B
JKUJIKOCTh YaCTH Tea.

2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbITbl, JEMOHCTPUPYIOLIAE 3aBUCMMOCTH BBITAJIKMBAIOIICH CHIIBI,
JICUCTBYIONIEH HA TEJIO B KUAKOCTH, OT OOBEMA TMOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

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



Paspnen 5. PaGora 1 MOIIHOCTH. JHeprus.

Mexannyeckast pabota. MOITHOCTb.

[IpocTble MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecHsl pbluara. [IlpumeHeHMe IpaBWiIa paBHOBECHsI pbluara K OJIOKY.
«3omotoe mpaBuio» MexaHuku. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHeTnueckas M MOTEHUUAJIbHAs JHEPTUS.
[TpeBpaleHre 0JHOTO BUIa MEXaHUYECKOW SHEPIUU B Ipyroi. 3aKOH COXpAHEHUs
HHEPrUH B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON TTIOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.
8 KUIACC

Paszgeua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE T0JIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsSI BHYTPEHHEH HHEpPruu:
TeIIonepeaaya 17§ COBEpLIEHUE paboTHI. Bunpr TEIUIONEPENAYN:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonudectBo TemioTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue u
OTBEPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamws. Mcmapenne. Kunenwe. YnaenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpATypbl KHUIIEHHUS OT aTMOC(HEPHOro
JIaBJICHHSI.

BrnaxnHocTh BO3ayXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.



[Mpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nBurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHMs U MPEBPALEHUS SHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpauuu.

1.

2
3
4.,
5

L ® N o

Hab6mronenue OpoyHOBCKOTO JIBUKEHUS.

Hab6mronenune nuddysun.

HaOnroienue siBeHUi cMauMBaHUs U KalWIISIPHBIX SIBJICHUU.
Habnrogenue TemioBoro pacuvupeHus Tel.

N3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIQXKICHUU.

[IpaBuiia u3MepeHus TeMIEPaTyphl.

Buae! Tenmonepenayu.

OxJtaxJiIeHue TPy COBEPIIICHUHN padOTHI.

HarpeBanue npu coBepiieHUN pabOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. HabGnrogenue noctosiHCTBA TEMIIEpaTyphl P MJIaBJIECHUU.
13.

Moenu TEeIUIOBBIX JIBUTATEIIEH.

Jlabopamopnwie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHUSL.
OnbITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnpIThl MO HAOIIOJEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTh JABJICHUS BO3JlyXa OT €ro
00bEMa M HaArpeBaHUs W OXJIKICHHUS.

[IpoBepka rUnmoOTe3bl JUHEHHOW 3aBUCHUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHMsI BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
Terionepeaayr U paboThl BHEITHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIHJITMHIAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelIbHOW TEIUIOTHI TJIaBICHUS JIb/IA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.



Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHX 3apsoB. B3aumonericTBue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsJI0B U PACCTOSHUS MEXKY TEIIaMU).

Onekrpuyeckoe mnose. Hanpssk€HHOCTE anekTpudeckoro mnoss. IIpuHnmn
CYIEPIO3UILIMU AEKTPUUECKUX IT0JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUYECKUU 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHUAJIEKTPUKH. 3aKOH  COXPAHECHHS
IIEKTPUYECKOTO 3apsija.

OJEKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAaHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HaIpSOKEHUE.
ConpoTHBIIEHHE MPOBOJHHKA. Y IEJIBHOE CONPOTHBJIEHUE BeulecTBa. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W mapajuleNIbHOE  COEIMHEHHE
IPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DneKTpuYecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHl.  B3anMOAEHCTBHME  IOCTOSIHHBIX  MAarHHUTOB.
MarnntHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €70 3HAYECHUE JUIA KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MoJe  3JEKTpUYecKoro Toka. [Ipumenenue
JIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO I1OJIS1 HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKA. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKInM. [IpaBuno Jlenna.
DIJIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMK HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJeKTpU3aLus TeJl.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKLIMS.

3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.

MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSITHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUIN TOK B KUJIKOCTH.

11. I'a30BbIH pa3psia.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

N3mMepeHue Cuitbl TOKa aMIIEPMETPOM.

N3mepeHne 3IeKTPUYECKOTr0 HapsHKEHUS BOJIBTMETPOM.

Peocrar n MarasuH cOnpoTUBIICHUN.

B3aumopeiicTBie MOCTOSHHBIX MarHUTOB.

MoenrpoBaHie HEBO3MOKHOCTH Pa3I€ICHUs [TOJIFOCOB MAarHUTA.
MonenupoBaHiE€ MarHUTHBIX MOJIEI MOCTOSSHHBIX MarHUTOB.
OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.
DIIEKTPOABUIATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

OneiTel @apajes.

3aBUCUMOCTb HAIIPaBJICHUS HMHIYKIHOHHOTO TOKa OT YCJIOBHHM €ro
BO3HMKHOBEHUSI.

DIEKTPOTreHEepaToOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.
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10.
11.

12.

13.
14.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMH Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHHH.

HccnenoBanue ACUCTBUS DSIEKTPUUYECKOTO TMOJS Ha TMPOBOJHHUKU U
JTUDJICKTPUKH.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MTOCTOSHHOTO TOKA.
W3mepenune u peryaupoBaHie CHIIbI TOKA.

H3mepenne u peryanpoBaHue HAMPSHKEHUS.

HccnenoBanrie 3aBUCUMOCTH CHUJIBI TOKA, MIAYIIETO 4Y€pe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HATIPSHKCHUS Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPHUPYIOIIIHEC 3aBUCUMOCTh AIEKTPUIECKOTO
COMPOTHUBJICHUSI TPOBOJAHMKA OT €ro JUIMHBI, IUIOMIAJN IONEPEUHOTO
CEUCHHS M MaTepuara.

[IpoBepka mpaBuiia CIOXKECHHS HANPSHKEHUH TPU  TOCIEA0BATSIIBHOM
COCIMHECHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiaa JJIA CHJIBI TOKa TMPH TapalieIbHOM COCIWHECHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI AIESKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTOp.
OnpeneneHue MOIMHOCTH  3JCKTPUYCCKOTO TOKa, BBIACISIEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, UYIIETO Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ nHarpeBarers.

HccaenoBanre MarHUTHOTO B3aUMOJICUCTBUS TIOCTOSTHHBIX MarHUTOB.



15. I3yyeHne MarHuTHOTO IO  TMOCTOSIHHBIX ~ MAarHUTOB NOpPU  UX
Oo0BEMHEHUH U Pa3/ICIICHUN.

16. MccnmenoBanue 1EMCTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aUMOJECHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKAa W HANpaBJEHUS TOKa B
KaTyIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U n3ydeHue padoThl JJIEKTPOABUTATES.

20. smepenue KII/] anekTpoaBUraresibHON yCTaHOBKH.

21. OnBITBI IO UCCIEHOBAHUIO SBJIEHUS DIEKTPOMAarHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANPABJICHHUS HHAYKIHMOHHOTO
TOKA.

9 KITIACC

Paznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCUETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOIO JBIKEHUSA. PaBHOMEpHOE NPSIMOJHMHEMHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHEHOe nBMKeHUE. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe npsiMOJIMHEWHOEe JBHkeHue. (CBoOoaHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon m yactora oOpalleHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

[IepBsiii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIepIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusl: cujla TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs IOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOAHOTO
najgeHus. JIBwxenne mianetr BOoKpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTtepuanbHOl TOUkHU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LleHTp TsixecTH.

Nmnynec Tena. M3menenne mvnyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
UMITyJbca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas SJHeprus CxaTou npyxuHbl. Knnetnueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

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

Habnronenne MexaHn4ecKoro JBUKEHUS TENa OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHE TyT€ W TPACKTOPUI IBUKEHUS OJHOTO M TOrO e Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanne Npu3HaKkOB PAaBHOYCKOPEHHOIO IBUKEHUS.

HabGnronenue nBM>KEHHS Tela IO OKPY>KHOCTH.

Hab6mronenne MexaHMuecKuX SBJICHUM, TPOUCXOSIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ PpaBHOMEPHOM M YCKOPEHHOM JBHWKCHHHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTh YCKOPEHHSI TeJa OT MAacChl Teja W JCHCTBYIOIIEH Ha HEro
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKECHUHU.

[lepenaya uMIrybca Mpy B3aUMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH PU B3aUMOJICUCTBUU TEJL.

CoxpaHeHne UMITYJIbCa IIPA HEYIIPYTOM B3aHUMOJICMCTBHH.

CoxpaHeHHe UMITYJIbCa IPU a0COIIOTHO YIPYroM B3aUMOJIEHCTBUU.
HaboieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM MIPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBaHue TpakTa IJisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JIBYDKCHUS IApUKA WIIN TEJIEKKH.

OmnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUSI Opycka WU JBUKECHUS
[IapyKa MO HaKJIOHHOW ITIOCKOCTH.

OnpeneneHue yCKOpEHHsI Tejaa IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IMyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU MYTHU OTHOCATCS KakK PsiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIaBJICHHUSI.

Omnpenenenue kodhGUIMEHTa TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTU NPYKUHBI.



9. OmpeneneHue pabOTHl CHIJIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja
110 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenenrie padbOThl CWIBl YIOPYrOCTHM TIpU  MOABEME Tpy3a C
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Pa3nen 9. Mexannyeckue KoJ1e0aHMs M BOJIHBIL.

KonebarensHoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyAa. MaremMaTu4ecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — koneOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoOWCTBA MeXaHWYeCKUMX BOJIH. [IpoposibHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJXHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHICMUYECKUE BOJTHBI.

3Byk. 'poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kosieOaHMM TET MO JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenune BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).

Habronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKHUI pe30HaHC.

ﬂaﬁopamopubte pabomul u onvimol.

1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHMM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenennie 4acTOThl U IEpHOJia KoeOaHui MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHo/ia KOeOaHUid MOABEIIIEHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHU Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHoJia  KojeOaHuiu
MPYKMHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaICHUS.

Pazgea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
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ONeKTpOMarHuTHOE  MoJie.  DJeKTpOMarHuTHele  BoiHbL.  CBolicTBa
ANEKTpOMarHuTHbIX BOdH. Illkana »iexkTpoMarHUTHBIX BOJH. HMcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga csera. CKoOpocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauyuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znea 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonuHelriHoe
pacnpoctpaHenue cBera. 3atMeHust ConHua u JIynel. Otpaxkenue cera. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHus cBera. llomHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. lcronb3oBaHUME TOJHOTO BHYTPEHHETO OTpPaKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom nydeit B JnumH3e. OnTuyeckas cucrema (¢oToarnmapara,
MHKPOCKOIIa M Tejeckomna. ['ma3 kak onrTuhyeckas cuctema. biIM30pyKocTh H
JAaJbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J(Uciepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonmy4yenune n300paxkeHU# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTryecKuii CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XOoJ ny4yer B pacCenBAIOIIECH JIMH3E.

[Tonmy4yenune n300paxeHut ¢ MTOMOIIIBIO JTMH3.
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[Tpuniun geiictBus doToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKCHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaX€HUsI CBETOBOrO Jydya OT yria
naJieHus.



2. W3ydeHue xapakTepUCTHK H300pakeHUs IpeaMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH yrija MPEJOMIIEHHs] CBETOBOIO Jy4a OT yrjia
NaJ€HUS HA TPAHULIE «BO3TyX—CTEKIIOM.

4. TlomyueHue M300pakeHUI C MOMOIIBbIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI coOMparouieit
JIMH3BL.

6. OIBITHI 110 PA3J0KEHUIO OEJIOr0 CBETAa B CIEKTP.

OneIThl 1O BOCHPHUSATHIO I[BETA MPEIMETOB MpPU HX HAOIIOJEHUU uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnbiTel Pezepdopaa u mianerapHas mozens aroma. Mogenb aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PagnoaktuBHoCTh. Asbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOIO
anpa. HykionHas Moaens aromHoro szapa. MWsoronel. PannoaktuBHBIE
npespatieHus. [lepron nmomypacnana aTOMHBIX SI€ED.

SnepHple peaknuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3p MacChl M dHepruu. Peakuuu cuHTe3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

AnepHas sHepreruka. JleMCTBUS pPagUOAKTUBHBIX HW3JIyYCHHM HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIIEHUS.

2. CnexkTpsl pa3IMYHbIX T'a30B.

3. ChekTp BoAOpoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTUUBI MO TOPMO3ZHOMY

nytH (1o ¢poTorpadusim).

3. M3mepeHnue pagnoakTUBHOIO (oHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIh TIPEAHA3HAYEH JI CUCTEMAaTHU3aluu
u  0000meHUsT MPEIMETHOTO  COACPKAHUS M ONbITa  JACATEIbHOCTH,
npUOOPEeTEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakkKe i MOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT Y4eOHBII IpeAMET.



[Ipy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBCHHOHAY4YHAasi I'PAMOTHOCTb: OCBOCHHUE HAy4YHBIX METOAOB MCCIIEIOBAHUSA
SBJICHUN TPUPOJAbI U TEXHUKHU, OBJIAJCHUE YMEHUAMH OOBIACHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapaKTep IaHHOIO paszera peanu3yercs
3a cuér TOro, 4yrto OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
npeJiaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(u3nYecKue BIECHUS B OKPYKAOIIEH MPUPOJIE U IOBCEAHEBHOM KU3HMU;

UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIEOBAHUS (PU3MUECKUX SBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX HICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuenue (u3MKu Ha ypOBHE OCHOBHOIO 001ero o0pa3oBaHUs HAIpPaBICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEMETHBIX 00pa30BaTEIbHBIX

pE3yJbTATOB.

B pesynbraTe uzydyeHus Gu3nKu Ha ypOBHE OCHOBHOI'O OOIIIEr0 00pa3oBaHUs

y oOyuarorierocst 0yayT copMHpOBaHbI CICAYIONINE TUIHOCTHBIC PE3yIbTaThl B

YacTHu:

e 1) MaTpMoOTHM4YECKOr0 BOCIMTAHUA:

e - NPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
(u3nUecKoil HayKH;

e - [ICHHOCTHOE OTHOIIECHHE K JJOCTUKEHUSIM POCCUMCKHUX yUEHBIX-(DU3UKOB;

e 2) rpa:kKIaHCKOro0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e -TOTOBHOCTbH K aKTUBHOMY YYaCTHIO B 00CYX AEHUU OOLIECTBEHHO 3HAYUMBbIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHUIN
busuky;

e - OCO3HaHUE BAXHOCTHM MOPAIBHO-3THYECKUX MPUHLUIOB B JEATEIBHOCTH
YYEHOrO;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e - BOCIPHUATHE 3CTETUYECKHUX KauecTB (PM3MUECKON HaAyKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JJAKOHUYHOCTH;



4) IEHHOCTU HAYYHOI'0 NMO3HAHUS:

- OCO3HaHHWE IIEHHOCTH (U3UYECKOM HAyKM Kak MOIIHOTO HHCTPyMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEH
KYJIbTYPBIL;

- pa3BUTHE Hay4YHOU JI0OOO3HATENLHOCTH, MHTEpEca K HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) dopmupoBaHuss  KYJbTYPbl  3I0pPOBbSI W  OMOIHMOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe3omacHOro oOpa3a MKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBusl OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIIOPTE, HA JIOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM OOOpPYIOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

- chOpMHpPOBAHHOCTh HaBbIKa pPEQIIEKCUU, MPU3HAHHUE CBOETO IpaBa Ha
OIIMUOKY U TAKOTO ke MpaBa y APYroro 4yejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE y4YacTHE B pPEIICHUM MNPAKTUYECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3allud, Topojia, Kpas) TEXHOJOTHUECKOH U
COIIMAJIbHOM HAIpaBICHHOCTHU, TPEOYIOMUX B TOM YHCIEe U (DUIUUIECKUX
3HAHUM;

- HUHTEpEC K MPAKTUYECKOMY M3YUYEeHHIO Ipo(deccHii, CBI3aHHBIX € (PU3UKOM;

7) IKOJIOTHYE€CKOr0 BOCIIMTAHUSA:

- OpHEHTaIMsl Ha MpUMEHEHHEe (U3MYECKUX 3HAHWU IJis pelieHHs 3a7ad B
00JIaCTU OKpY’KaIoIIeH Cpenpbl, TJIAaHUPOBAHMUSI TOCTYIIKOB U OIEHKH UX
BO3MOXHBIX ITOCJIEICTBUU JIJIs1 OKPY’KAIOILIEN CPEbI;

- OCO3HaHHWE II00aJbHOr0 XapakTepa SKOJOTMYECKHX MpoOJieM W MyTed X
pelieHus;

8) aganTanum K M3MEHSAOIIUMCH YCJIOBHSM COLMAJILHON W NPHPOIHOMH
cpeabl:

- TMOTPEOHOCTh BO B3aUMOJICUCTBUU TIPU BBIMOJHEHUM HCCICIOBAaHUN U
MPOEKTOB (PU3NUYECKON HAIMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHUX;

- TOBBIIEHUE YPOBHS CBOEW KOMIIETEHTHOCTH YE€pe3 MPaKTHYECKYIO
NEATEIIbHOCTD;

- TOTPEOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM yucie GOpMyIUpOBaTh
UJIeU, TIOHSTHUS, TUTIOTE3bl O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

- 0CO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUK W KOMIICTCHTHOCTEH B 00J1acTH
busuky;

- IUITAHUPOBAaHUE CBOETO PAa3BUTHS B MTPHOOPETECHUH HOBBIX (HUZUUIECKUX
3HAHUM;



e - CTpPEMJICHHE aHAJM3UPOBATh U BBIABISATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUN;

e - OIICHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MO’KHBIX INTI0OAJIBHBIX MOCIEICTBUM.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynbrare OCBOEHHS TpOrpamMMbl MO (PU3MKE HAa YPOBHE OCHOBHOTO
o0rmiero oOpa3oBaHus y oOydatomierocsi OyayT copMUpPOBaHbI MeTaNpeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIOIINE IO3HABATEIILHBIC YHUBEPCATbHBIC YUCOHbBIE ICHCTBHS,
KOMMYHUKAaTHBHBIC  YHUBEPCAIbHBIC  Y4YeOHBIC  JCHCTBUS,  PETYJIATUBHBIC
YHUBEpCAIbHBIC YYeOHbIC TCHCTBHSL.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble Jijornueckue AeMcTBUA:

BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPH3HAKH OOBEKTOB
(s1BICHUIN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALIUU, OCHOBAHMS JIJIS
000011IeHNs U CPAaBHEHUS,;

BBISIBIIATH 3aKOHOMEPHOCTH U MTPOTHBOPEYHS B pacCMaTpPUBaEMbIX (pakTax,
JAHHBIX U HAOJFOCHHSIX, OTHOCSIINUXCS K (PH3NICCKUM SIBICHHSIM;
BBISIBIIAITh TIPUYUHHO-CJICICTBEHHBIC CBS3U TMPU HM3YYCHHH (PU3NUECKUX
SIBJICHUM U TIPOIIECCOB, JElaTh BBIBOJIBI C MCTIOIB30BAHUEM JICTyKTUBHBIX
U WHIYKTUBHBIX YMO3aKIIIOUCHHWH, BBIIBUTATh THIIOTE3BI O B3aWMOCBSI3SIX
(bU3NYECKUX BEJINYNH;

CaMOCTOATENLHO BBIOMPATh CHOCOO pernieHus: y4eOHOW (u3nuecKon
3alayu (CpaBHEHHE HECKOJIbKMX BapUAHTOB pPEIICHUs, BHIOOp Hambosee
MOJXOJISIIIETO ¢ YI4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiicCTBUS.

HCITOJIB30BATh BOMPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,
MIPOBOJAMTH IO CAMOCTOSITEILHO COCTABIICHHOMY TUTaHY OMBIT, HECIOKHBIN
bU3MYEeCKUl IKCIIEPUMEHT, HEOOJBINOe HCCAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHMBaTh HAa TPUMEHUMOCTh M JOCTOBEPHOCTh HH(pOpMAIIHIO,
TIOJIYYCHHYIO B XOJIC MCCIICIOBAHHUS UJIH SKCIICPUMCHTA,;

CaMOCTOATENEHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOT0 HAOIIOACHUS, OTIBITA, HCCIICIOBAHUS,



IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKHX
MPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHATH Pa3jIMYHbIE METOAbl, MHCTPYMEHTBI U 3aIpOChl MIPU MOUCKE U
orOope MH(POPMALMHM WIA JaHHBIX C YYETOM MPENIOKEHHOW Yy4eOHOU
bu3ngecKoi 3a1a4u;

aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMALIUIO
Pa3IMYHBIX BUJOB U (OPM IPEICTABICHMS,;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMY MpEACTaBICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh pEIIaeMble 3aJaud  HECIOXHBIMU
CXeMaMHu, IuarpaMMaMi, HHOU TpaduKoi 1 X KOMOMHALIUSMU.

KoMMmyHMKaTHBHBIE YHHBeEPCAJbHbIE YUeOHbIe NeiCTBUS:

B XO7le OOCYXJEHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 3a7aBaTh BOMIPOCHI MO CYIIECTBY 0OCYK1a€MOM TEMBbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBbIC HA PEILICHHUE 3aJlaud U MOJJIepKaHue
O1arokenaTeIbHOCTH OOIICHUS;

COMNOCTABJISATh CBOM CYXICHUS C CYXICHUSIMHU JPYTUX YYaCTHHUKOB
Juasnora, OOHapyXUBaTh Pa3IMYUe U CXOACTBO MMO3UIIHM;

BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEICTABIATh PE3YJIbTAThl BBIIOJHEHHOTO (PU3MYECKOTO OIbITa
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMAaTh W  MUCHOJIB30BAaTh  MPEUMYLIECTBA  KOMAaHAHOM U
WHIUBUYyAIbHOW paboThl MpPU PEIIEHUHW KOHKPETHOU (HU3UUECKOM
poOJIEMBI;

MPUHUMATH 1IEJIM COBMECTHOM NEATeIbHOCTH, OPTaHU30BbIBAThH JEUCTBUS
no e€¢ OCTIKEHHIO: paclpeleisTh PO, OOCYXKIaTh TMPOLECCHl |
pe3yJbTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHHS HECKOJBKUX JIFOCH;
BBITIOJTHSATH CBOIO YacTh pabOThI, TOCTUTasl KAU€CTBEHHOIO pe3yJbTara Io
CBOEMY HAIpPABJICHUI0O U KOOPJIUHUPYS CBOU JIEUCTBUA C JIPyTUMHU
YJieHaMU KOMaH/Ibl;

OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENEHO C(OPMYITUPOBAHHBIM YUYaCTHUKAMU B3aHMOICHCTBHSI.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranusamnus:

BBISIBJIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALHSIX, TPEOYIOIIUX
JUIS pelieHns (U3nIecKux 3HaHUil;



OPUEHTHUPOBATbCA B  PA3JIUYHBIX [OAXOAAX MPUHATUSA  PEIICHUUN
(MHIMBUAYaTbHOE, NPHUHATHE PELIEHUS B TpPYyIIE, NPUHATHE PELICHUN
rpyIIoN);

CaMOCTOSITEJIEHO COCTaBJIATh AJITOPUTM PeLeHUs (PU3NUECKOM 3aauu WIn
IUTAHAa MCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHUPOBATh MIPEAIaraéMble BAPUAHTHI PELICHUN;
Jienath BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHBIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U Ipejiararh IjiaH €€ U3MECHEHNS],
OOBSCHATh NPUYUHBI  JOCTHKEHUS  (HEJOCTHKEHHS) Ppe3ysbTaToB
NEeATEIbHOCTH, JaBaTh OLIEHKY NIPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
($u3MYECKOTO HUCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILNX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIENU U YCIOBUSIM;

CTaBUTb ce0s1 Ha MECTO JIPYroro 4eloBeKa B XOJAE CIIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIoro;
IpU3HaBaTh CBOE MPaBO Ha OIIMOKY MpU pelIeHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIy 00ydeHus B 7 KJacce MpeaMETHBIC pe3ybTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKUE W  XUMHUYECKHE  SBJICHUS,
HaOJII0JICHUE, SKCIEPUMEHT, MOJEib, TUIOTE3a, CAUHUIBI (HU3UYECKUX
BEJIMUMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUSI BellecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEITHOE), TPACKTOPHs, PaBHOJAEHUCTBYIOIIAs
cuJa, nedopmanus (ympyras, MJacTUYECKas), HEBECOMOCTD,
COOOIIAOIINECS COCYIbL;

paznuuarh sBieHus (audQy3us, TEMIOBOE JBUKEHHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPJBIX TEN C 3aKPEIVIEHHON OCHIO
BpalieHus, Tepenada JaBiCHUS TBEPABIMU TeJIaMH, >KHUIKOCTAMH H
razamy, arMochepHOoe JaBJICHWE, IUIaBaHWE TeJ, MpPeBpalicHus
MEXaHMYECKON SHEpPruu) MO ONMHUCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOMINX JaHHOE (PU3NUYECKOE SBIICHNUE;



pacrmo3HaBaTh MPOSIBJICHHE HM3YyYEHHBIX (U3MUECKHX  SBICHUH B
OKpY’>KalollleM MHUpe, B TOM 4Yucie (pU3MUecKHe SBICHUS B MPUPOJIE:
IPUMEPBI JIBMKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B JKMBOW W HEXHBOU
MPUPOJIEC, NEUCTBUE CHUJIbl TPEHUS B IMPUPOAE U TEXHUKE, BIIHSHUE
aTMOC(EpHOro JIaBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, phluaru B
TeJIe YeJOBEeKa, MPU STOM MEPEBOJUTH MPAKTUUECKYIO 33a/1ady B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
ONMKCHIBATh U3YyYEHHBIE CBOMCTBA TeN U (PU3UYECKUE SIBJICHUS, UCIOIb3YS
busznueckue BeTMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpeMs,
yTh, CKOPOCTb, CPENHSS CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWIa TPEeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tras3a),
BBITAJIKMBAIOIIASl CUJIa, MEXaHWYECKas padoTa, MOLIHOCTb, IUIEYO CHJIBI,
MOMEHT CWIbl, KO3()(QUIMEHT TOJE3HOTO JEHUCTBUS MEXAHU3MOB,
KMHETHYeCKass W TOTCHIMAIbHAS SHEPTUs), MPU OMHUCAHUU MPABUIBHO
TPakTOBaTh  (PUBMYECKUN  CMBICH  HUCHOJIb3YEMbIX  BEJIIMYUH, HUX
0003HAaYeHUsI ¥ €IWHULBl (PU3MYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIbL,
CBS3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTbH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMICTBa Teiy, (PU3MUECKHE SBICHUS U IPOLIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiyara (0Joka),
«30JI0TO€ IIPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruM, NpPU HSTOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHa H
3aMMCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHHS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalludl MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITh MPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE u3 1-2
JOTMYECKHX ILIAaroB ¢ OMOpOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3MYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

peumars pacy€THhe 3amaun B 1—2 JEUCTBUS, HCIONB3Ys 3aKOHBI H
dbopmyIibl, CBS3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAJIN3a
YCIIOBUS 33/1a4 3aIIUCBIBATh KPATKOE yCIOBHUE, MOJCTABIATh (PU3NUECKHE
BETUYMHBI B (DOPMYJIBI M TPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTUUYHOCTh
MOJTy4YeHHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO pPEHIMTh IPU OMOIIH
($u3NYECKUX METOAOB, B ONTMCAHUU UCCIIEIOBAHUS BBIIEIATH MPOBEPSIEMOE
npeanosjoxkenne  (TUmoresy),  pas3inyaTb W UHTEPIPETUPOBATH



MOJyYEHHBI pe3yNnbTaT, HAXOAUTh OIIMOKKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI IO €r0 Pe3yJIbTaTaM;

OPOBOJANUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SBJICHUM WU
buznuecKux CBOICTB TeN: dbopMynHpoBaTh IpOBEpsEMbIe
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYy10BaHMUS,
3aIKChIBaTh XOJ1 OMbITa H (POPMYIHPOBATH BHIBOIBL;

BBIIIOJIHATh MPSAMbBIE H3MEPEHHS] PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEpaTypbl C MCIOJIb30BAHUEM aHAJOTOBBIX H
U(QPOBBIX MPUOOPOB, 3aAMUCHIBATh I[OKa3aHUS MPUOOPOB C YYETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUN;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PAaBHOMEPHO JABWXKYILIEroCs Telna OT BPEMEHW JBH)KECHHS TeEla, CHIIbI
TPEHUsI CKOJIBLKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUIIbI
YOPYTOCTA OT YIUIMHEHUS NPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOUHBI, HA KOTOPYIO OTPYXKEHO TEJIO, YCIOBUM
IJIaBaHUs TeJ, YCIOBUU paBHOBECHUS pblyara U OJOKOB), Y4aCTBOBATh B
IUIAHUPOBAHUM  YYEOHOrO0 MCCIEIOBaHUSA, COOUpAaThb YCTAaHOBKY H
BBIIIOJIHATh M3MEPEHHUSI, CIEeNys NPEIJIOKEHHOMY IIaHy, (PUKCUPOBATH
pe3ysbTaThl MOJIYYEHHONW 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE
MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJLI MO PE3yJibTaTam
VICCJIEIOBAHNS;

POBOJUTh KOCBEHHbIE H3MEpEHUsl (U3MUYECKUX BEJIUYMH (TUIOTHOCTD
BEILECTBA JKUIKOCTH M TBEPAOrO TEla, CHUJIA TPEHHS CKOJIbXKEHHS,
JaBJICHHE  BO31yXa, BbITAJKUBAWOIIas Ccuila, JCUCTByHOLIas  Ha
NOTPY>KEHHOE B JKUIKOCTH TeNO, KOAD(PUIIMEHT IMOJE3HOTO eHCTBUS
NPOCTBIX MEXaHWU3MOB), CIEAys MNPEIJIOKEHHOM WHCTPYKIUU: TIpH
BBINIOJIHEHUH H3MEPEHHN COOMpAaTh SKCHEPUMEHTANBbHYIO YCTAHOBKY U
BBIYHCIIATh 3HAUEHHE HCKOMOW BEJIMYMHBI,

COOJTIOIaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000pyIOBaHUEM;

yKa3blBaTh MPUHLMIBI ACHUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOIAIOIIMECS COCYAbl, OapoMeTp,
phIUar, MOJBMKHBIN U HETIOJBMUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh TNPUHIUMBl JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX ONUCAaHUA (B TOM 4YHUCIHE:
NOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIUYECKHA TIpecc,



MaHOMETp, BEICOTOMEp, MOPUIHEBOW HACOC, APEOMETP), UCTIOIb3Ys 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (DPU3HUECKHUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAGOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU JJi1 obecrieyeHus: 6€30MacHOCTU MPH O0palleHHH ¢ MPUOOpaMH U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpesie;

OCYUIIECTBJISATh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHHU C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOITUXCSI
3HaHUH © TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATDH
uHpOpMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONM WM MOXET OBITH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHUN YYE€OHBIX 3aJlaHUIl HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (pU3MUecKoro - CcoAepXKaHWs, CIPABOYHBIE MaTEepHAIIbI,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeodpazoBanust ”HGOPMAIIUU U3 OJTHOU 3HAKOBOUW CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(pOpMaluu (HPU3HUECKOTO COAEpKAHUSI, B TOM
YHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUS O pe3yiabTaTax MPOEKTOB
Wi Y4eOHBIX HCCIEIOBaHWN, TPH H3TOM TPaMOTHO HCIOJIb30BATh
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUICHHUE MTPE3CHTALIUEH;

OpU BBINOJHEHUH YYE€OHBIX MPOEKTOB U HCCIENOBAaHUN pacupenessiTh
OOSI3aHHOCTH B TPYIINIE B COOTBETCTBUH C IOCTABJICHHBIMH 3aJadaMH,
CIIEIUTh 32 BBHINIOJHEHWEM IUIaHA JACWCTBUIA, aJeKBAaTHO OIEHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYMIbI,  BbICTpPAaUBaTh
KOMMYHHMKAaTHUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xoHIy 00yueHus B 8 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCITIOJIb30BaTh MOHATHS: Macca M pa3MepPbl MOJIEKYJ, TEIUIOBOE JBUKEHHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAJUIMYECKUE U
amop(HBIC TeNa, HACBHIICHHBIH M HEHACBHIIIEHHBIH Map, BIAKHOCTh
BO3/lyXa, TEeMIepaTrypa, BHYTPEHHSISI SHEPrus, TEIIOBOM JBUTaTelb,
AJIIEMEHTApPHBIN JIEKTPUUYECKUM 3apsijl, JIEKTPUUECKOE M0JIe, TPOBOJIHUKH
Y AMDJIEKTPUKH, IIOCTOSIHHBIN 3JIEKTPUUECKUI TOK, MATHUTHOE T10JIE;

pasznuyarh SABJICHHs (TEIUIOBOE PACIIMPEHHE U C)KATHE, TEIUIONEepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIIPHBIE SIBJICHMS, UCIIAPEHUE,
KOHJIEHCAIMsl, IUIABJIEHUE, KpUCTauIM3auus (OTBEpAEBaHUE), KHUIICHHE,



TerIonepeaaya (TEerIonpoOBOAHOCTb, KOHBEKIIUS, U3IIy4YEHHE),
ANEKTPU3aLUs TEJ, B3AMMOJEHUCTBUE 3apSA0B, JEHCTBUS AJIEKTPHUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHTYKIIHS)
[0 OINMCAHWID MX XAPAKTEPHBIX CBOMCTB W HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpYXalollleM MHpe, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJIE:
MIOBEPXHOCTHOE HATSHKEHUE M KANWUIAPHBIE SBICHHUS B IPUPOJE,
KpUCTAJUIBI B mpupojae, u3zinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MoOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETa, JIEKTPHUUECKHE
SBJICHUSI B aTMoc(epe, dIEKTPUUECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE
nosie 3eMiM, Apeld MoJocoB, posib MAarHUTHOTO MOJS JUIS JKU3HM Ha
3emuie, NOJSIPHOE CUSIHUE, IIPU 3TOM IEPEBOJUTH NMPAKTHYECKYIO 3a/1a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUYECKUX
SIBIICHUI;

ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHHS, UCIOIb3YS
bu3nueckue BeTUUHUHBI (TEMIlepaTypa, BHYTPEHHSSI YHEPTHUsi, KOJIUYECTBO
TEIUIOTHI, yJEJIbHAs TEINIOEMKOCTh BEIECTBA, YACJIbHAs TEIUIOTa
IUIaBJICHUS, yJelbHas TeIUIoTa NapooOpa3OBaHMs, YJeldbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JACHCTBUS TEIIOBOM
MAalllUHbI, OTHOCUTEIbHASl BIIAXXHOCTh BO31yXa, JJICKTPUUYECKHUI 3aps,
CHJIA TOKa, JJEKTPUYECKOE HAIPSIKEHUE, COINPOTHUBIICHHE IPOBOJHUKA,
yIeJIbHOE  CONpPOTHBIICEHHWE  BemlecTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHCAHMM TNPABWIBHO  TPAKTOBATH
(U3MYECKUI CMBICH MCHOJIb3YEMbIX BEJTUYMH, O003HAYEHUS U €IMHUIIBI
bu3MYecCKuX BEIMYMUH, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO
GU3MYECKYI0 BEJIMYMHY C JPYTMMH BEIWYUHAMH, CTPOUTH TrpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS M MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOpUHU
CTpPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3UIMN NOJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMS 3apsiaa, 3akoH OMa /i1 yJacTKa LENu, 3aKOH
JIxoynsa—JleHnia, 3aKkOH COXpaHEHMs DHEpPruyM, IPU HTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MAaTEMAaTHYECKOe
BBIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTHYECKUX



[IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (M3MUYECKUX SIBICHHIA,
buznyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THhle 3aJadyd B 2—3 JCWUCTBHS, HCIOJIB3YySd 3aKOHBI U
dbopmyIbl, CBs3bIBatONIME (PU3NYECKUE BEIMYMHBI: HAa OCHOBE aHalM3a
YCJIOBUSL 3a/lauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX [ peleHus 3a7aud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOuMbIe A €€ pelIeHHs, MPOBOAMTH pPAacu€Thl U CPABHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUYMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpOOJIEMbl, KOTOPbIE MOKHO pEHIUTh MpPH MOMOUIU
(buU3MYEeCKUX METOJOB, HCIOJb3Ysl ONHCAHUE HCCIEIOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh IMOPSAJIKA
IIPOBEJCHNUS UCCIIENOBAHUs, A€IaTh BBIBOJIBI;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
(¢u3nyeCKuX CBOWCTB TeN (KANMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3J/lyXa OT €ro o0bEmMa, TeMIEepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusl MPU H3IYYEHUH OT I[BETa U3JIydarolle (IOTJIONIAOIIEH)
ITIOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJBI OT TEMIEPATYpbl KUIAKOCTU U
IUIOIIAAA €€ IIOBEPXHOCTH, DJJIEKTpHU3alUs Tel MW B3aUMOJEUCTBUE
JIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaIIM3allMsl MATrHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHATHOTO TOJIA HA NPOBOJHHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHWTA,
CBOMCTBA D3JEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
IpoBepsieMble MPEATNONIOKEHHs], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000py10BaHUsl, OMUCHIBATH XO/JI OTbITa U (POPMYIUPOBATH BHIBOJBI;
BBIIIOJIHATh  NPSIMBIE  W3MEPEHUSA  TEMIIEPATypbl,  OTHOCUTEIBHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSIKEHHS C UCIOJIb30BAHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYMH, CPaBHUBATh
pe3yJbTaThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OAHOW (PU3HUECKOW BEIMYUHBI OT
IpYyro C  UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOMAAU ITONEPEYHOTO
CEYECHUS U yIEJIBHOIO COIPOTUBIICHUs BEILECTBA IIPOBOJHUKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIpsHKEHWs HAa  IPOBOJHUKE,
UCCIIEAOBAHUE IMOCHEAOBATEIBHOIO M MAPAJJIEIBHOTO  COEIUHEHUN
MPOBOJHUKOB): IJIJAHUPOBATh HCCIEAOBaHUE, COOMPATh YCTAaHOBKY H
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJUIl U TpadUKOB,
JI€J1aTh BBIBOJIBI IO PE3YyJIbTATAM UCCIENOBAHNS;



IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COIMPOTUBICHHE NPOBOJHMKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOT0 TOKa): IJIAaHHUPOBATh W3MEPEHHs, COOMpPATH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJENysl NMPEAJIOKEHHON MHCTPYKLHHU, U
BBIUNCIIATh 3HAUEHNUE BEJIUYNHBI,

coOJII01aTh MpaBUJjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000pyIOBaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JECHCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIE:
CUCTEMa OTOIUICHHUSI JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETUYHMK JJICKTPUUYECKON HHEPTHH, SIEKTPOOCBETHTEIHHBIC
IpUOOPBI, HArPEBATENBHBIE AIEKTPOIPUOOPHI (IPUMEPBI), JIEKTPUUECKHE
IPEIOXPAHUTEIH, JICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIB3YSl 3HAHMSI O CBOWCTBaxX (M3MUECKUX SIBICHUN UM HEOOXOJIUMBIE
busznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA WU HU3MEPHUTEIHHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, JBHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMbI AIIEKTPUUYECKUX
Ieneil ¢ MoCcIe0BaTeNbHBIM U MapaJlJIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
paznuyas ycIoBHbIE 0003HAYCHHS SJIEMEHTOB JJIEKTPUIECKHX IIETICH;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOPMALMIO O  IpUMEpax)
IPAKTUYECKOr0 HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 oOecrieueHnsi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpejie;

OCYIIECTBJIATh TMOUCK HHPOpMaMu (U3HUECKOTO COJACpNKAHUS B
WNHuTepHere, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOTHUTEBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
MCTIOJIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJlaHUil HAYYHO-TIOMYJISPHYIO
JaUTepaTypy  (puU3MYECKOoro coiepiaHus, CIpPaBOYHbIE MaTepHallbl,
pecypcbl cetd VIHTepHeT, BiaJeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpPAaTKHE YCTHBIE COOOIICHHS,
0000mas wHOOPMALMIO U3 HECKOIbKMX HCTOYHHUKOB (PU3MUESCKOTO
COJEpKaHUsi, B TOM 4YHCiEe MyOJMYHO TMPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEeIOBATENIbCKON NEATEIbHOCTH, MPU 3TOM I'PaMOTHO



UCIONB30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
CONIPOBOK/JIaTh BBICTYIUICHUE MPE3CHTALUEMN;

IpU BBIMOJHEHUN YYEOHBIX MPOEKTOB W UCCIEIOBAHUNA (PU3MUIECKHUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TIpYIMIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIECAUTH 3a BBINOJHEHUEM IUIaHa JCUCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIaa B
NEATEBHOCTD TPYIIIbI, BEICTPAaUBATh KOMMYHHKAaTUBHOE B3aUMOJCHCTBHUE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(DIUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONB30BaTh IOHATHA: CHUCTEMa OTCU€Ta, MaTepUalIbHAas TOYKa,
TPACKTOPHs, OTHOCUTEIFHOCTh MEXaHWYECKOTO ABIKEHUS, NedopmMarus
(ynpyrasi, mjaacTHuYecKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJIO,
LEHTpP TSHKECTH TBEPJOTO Tella, paBHOBECUE, MEXAHUYECKUE KOJEOaHUs U
BOJIHBI, 3BYK, HMH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJlbHO30PKOCTb,
CHEKTpPbl UCIYCKaHWs U MOTJIOLIEHUs, aib(da, OeTa- U ramMmma-u3JIy4eHus,
W30TOIIBI, IEPHASI SJHEPIETUKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBH)KEHUE, CBOOOJIHOE
IIaJICHAE TEJI, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBUE
TeJ, pEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHENHOE PaCIpOCTPaHEHUE, OTPAKECHHUE U TPEIOMIICHUE
CBETAa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3oKeHUe OeJIoro cBeTa B
CIEKTp U CJIOXKEHHE CHEKTPAJBbHBIX I1[BETOB, JUCIEPCHsS  CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa
U3JTyYEHHsI) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MpPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpy’XawlleM Mupe (B TOM uuciae (QU3MUYECKHE SIBICHUS B MPUPOJE:
IPWINBBI U OTJIMBBI, ABMKEHUE IIaHET COJTHEYHOW CUCTEMBI, pEAKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMH,
3EMIIETPSICEHUE, CEUCMUYECKHE BOJIHBL, LIYHaMH, 3XO, I[BE€Ta TeEll,
ONTUYECKUE SIBJICHUA B MPHUPOJE, OMOJIOTHUECKOe AEWCTBHUE BUIMMOTIO,
yIbTPapUOIETOBOTO M PEHTICHOBCKOTO M3JIY4YEHHM, €CTeCTBEHHBIH
paslOaKTUBHBIN (POH, KOCMHUYECKHE JIy4yH, PaJAMOAKTHBHOE H3IIy4YCHHE
NPUPOIHBIX MHUHEpAJOB, JECWCTBUE PAAUOAKTUBHBIX W3JIyYEHUH Ha



OpraHu3M 4eJIOBEKa), MPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICNATh CYLIECTBEHHBIE CBOMCTBa (NMPHU3HAKU) (PU3UUECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢u3znyeckue BEIUYMHBI (CpeHSi U MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEPEMEIICHHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CHJIA TSKECTU, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tela, HWMIIYJIbC CHJIBL,
MEeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUUAIbHAas HHEPIUsl Tena,
IOJHATOrO HAJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIBbHAS DHEPTUS CKATOU
NPYKUHBI, KHHETHYECKash SHEPIHs, IOJHAs MEXaHW4YecKas >Heprus,
NEPUOJ U YacTOTa KoieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEIOMIICHUSI CPENIbl), IPU OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYMH,
0003HAaYeHUs1 U €IWHULBl (PU3NYECKHX BEIUYHMH, HAXOIUTh (HOPMYJIbI,
CBS3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH I'paprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH ['amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
OpU SJACPHBIX PEAKLIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIUCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKECHHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMopoi Ha 2—-3 W3Y4YEHHBIX CBOWCTBA (DM3MUECKUX SIBICHUM,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacy€THbIE 3adadd (OMUparoImuecs Ha cuctemMy u3 2-3
ypaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIOLINE (U3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4d 3alUCBhIBaTh KPATKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WM U30BITOUHBIE JaHHbIC, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELICHUS, TPOBOJUTH PACUETHI U
OLICHMBATh PEAIMCTHUYHOCTh [MOJYYEHHOTO 3HAYCHUA (PU3HUECKOU
BEJINYMHBL;

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEIINTh MPH MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIEJOBAHMS, BbIIEIATH
pPOBEPSIEMOE MPEANOJIOKEHNUE, OLIEHUBATh MPABWIBHOCTh MOPSJIKA



NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOJIIOIEHUI U OIIBITOB,;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
bu3nueckux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbloToHa, 3akoHa
COXpaHEHUs! PHEPTUH, 3aBUCUMOCTH Mepuoia KoyieOaHUW MNPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJ€OaHUM, MPSIMOJIMHEHOE PaCpOCTPAHEHUE CBETA,
pasiiokeHue 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsl B
IJIOCKOM 3€pKajle U CBOMCTB H300pakKeHHUs IMpeaMeTa B coOuparomiei
JMH3€, HAOJIOJEHUE CIUIOIMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3ITyUEHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30BITOYHOro Habopa
0o0OpylOBaHUS, OMNHUCHIBATH XOJ OMNbITAa © €ro  pe3yJbTaThl,
(GopMyIIMpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHEee 3HAYeHUE U3MepAeMOl BeIMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparomel JMH3bl), OOOCHOBBIBATH BBIOOp crHocoda WU3MEpPEHUs
(M3MepUTEIBLHOTO TPUOOPaA);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTb IMYTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayajJbHOM CKOpPOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOT0 MasTHUKAa OT AJUHBI HUTH, 3aBUCHMOCTH
yria OTpak€HUsl CBETa OT yrja MaJeHUs W yria MPeIoMIIEHHs] OT yria
NajJicHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITEIbHO COOMpPAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOW  3aBUCHMOCTH
¢bu3nYecKX BEIWYUMH B BUJAE TaOIUIl U TrpadUKOB, J€JIaTh BBIBOJBI IO
pe3ylbTaTaM HCCle0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MepeHusi (U3NYECKUX BEJIWYUH (CpenHsis
CKOpPOCTb M YCKOpDEHHE Teja IpU PaBHOYCKOPEHHOM JBUKECHHH,
YCKOpPEHHE CBOOOJHOTO Ma€HUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHHSI CKOJBKCHHs, MeXaHWM4eckas pabdoTa M MOIHOCTb, YacTOTa H
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTUYECKas CWIa COOMpAaroIIe JIMH3bI, PAJAMOAKTHBHBIA  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHUS, CIEAYs TPEIIOKECHHON WHCTPYKIIUH, BBIYUCIATH
3HAaYCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTyUYECHHBIC PE3YIbTAThI C YIYETOM
3aJJaHHOU MOTPELIHOCTH U3MEPEHHU;

COOJTIOIaTh MIPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOPHBIM
000pyI0BaHUEM;



paznuyaTh OCHOBHBIE TPU3HAKA W3YYEHHBIX (U3UYECKUX MOJIEICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJTb aTOMHOTO SIIIPa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HW3YyYEHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMNOPOM Ha WX omucaHus (B TOM 4YHCIE:
CIHIOMETP, MATYUKH TOJOKEHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmnapar, ONTHYESCKHE CBETOBO/IBI,
CTIIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA W HEOOXOmuMble  (U3HUECKUE
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMBI U CXEMAaTUIHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMUYECKHUX IPOIECCOB
Opy pelIeHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAroLIEel JINH3E;
NPUBOAUTh  MpPUMEPHl  (HAXOOWTh  WHMOpPMAIMI0O O  MpUMEpax)
NPAKTHYECKOTO HCIOJIB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HM JIJIs1 oOecrieueHusi 6€30MacHOCTU MPpU OOpalieHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pPOBbSI M COOIIOACHUS
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPY>KaIOIIEH cpeie;

OCYIIECTBISITh TOHUCK HMHPOpMAIMK  (PU3UYECKOTO COJACPKAHUSI B
HuTepHeTe, caMoCTOSATENBHO (HOPMYIUPYSI IOMCKOBBINA 3aMpOC, HAXOAUTD
MyTH OTPEACIICHUS IOCTOBEPHOCTH TOJIYYCeHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUUN U TOTIOTHUTEIHHBIX UCTOUYHUKOB,

WCITOJIB30BATh NP BHITTOTHCHUHM yUE€OHBIX 3aJaHU HAYIHO-TTOMYJISIPHYIO
auTepatypy  (Qu3MYecKoro - coiepaHHs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypcebl cetu HTepHET, BiaeTh NMpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
uHGOpPMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
myOIMYHO TPECTABIATh PE3yIbTaThl IPOSKTHON MM UCCIEI0BATENbCKON
NEeSATEeTbHOCTH, TPU OTOM TPAMOTHO  HCIIONB30BaTh  HM3yUYCHHBIN
MOHATUUHBIM amnmapar W3y4yaeMoro pasnena (U3UKA U COMPOBOXKIATh
BBICTYIUUICHUE TIpe3eHTalueld ¢ y4éToM OCOOCHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOLIEro MHUpa

11 dusnka - HayKa 0 IPUPOJIE 2 bu6muorexa LHOK
| " PPt https://m.edso0.ru/7f416194
bubnnorexa [HOK
1.2 ) 2 1
R https://m.edso0.ru/7f416194
. bubnuorexa [JOK
1.3 E 2 1
CTECTBEHHOHAYYHBIN METO]I TIO3HAHUS o oo T/ 1416104
Hroro mo pazueny 6

Pa3nen 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHNH BelleCTBA

2.1 CTpoeHUe BeIECTBA 1 bubmmorexa LHOK
' p https://m.eds00.ru/7f416194
59 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHIL 2 1 bu6mmoreka [IOK
' BEILECTBA https://m.edso00.ru/7f416194
bu6mmorekxa [IOK
2.3 ArperaTHble COCTOSHUS BEIIECTBA 2
p m https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pa3pnen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
b K
3.1 MexaHUUEeCKOE OBMKEHUE 3 nbmmorexa O

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

3.2 WNueprus, macca, IIOTHOCTH 4 1 bu6mmorekxa [IOK




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

bu6mmoreka [IOK

33 Cuna. Bt o 14 ! 2 https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnnoreka [HOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlapietne KuakocTh > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATmocheprOe HaBICHIE 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPYKEHHOE y 1 3 bubnnoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bu6nmoreka [JOK
>1 Pabora i MomEOCTS 3 . https://m.edso00.ru/7f416194
bu6nmoreka [JOK
52 HpocTaie MEXaHH3MEI > ! https://m.edso0o.ru/7f416194
bubmuorexa [JOK
>3 Mexanirieckas oHepris 4 ! ! https://m.edso0.ru/7f416194
Wroro no pazueny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 12




8 KUIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Konrposbnble IIpakTHyeckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TenJioBble siBJIeHUS
. bubmuorexa [JOK
11 CrtpoeHue u cBOWCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CILIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DneKTpUuUYecKue 3apsiabl. 3apsHKEHHBIE Tela 7 1 bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 20 1 7 https://m.edsoo.ru/7f418 1ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHbIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
SMEKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne ni/m P Konrposbnble IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJIeHUs
11 MexaHHU4YeCcKOe ABUKEHUE U CIIOCOOBI €T0 10 1 bubmuorexa [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHET COXpAHCHILt https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJHbBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAHHHCCIHE KOJCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHHHCCIUE BOJHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DNEeKTpOMarHUTHOE TOJIE U bubmuorexa [IOK
3.1 6 2
3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOoHBI paCpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [IOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bubmuorexa [JOK
4.3 Paznoxxenue 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
51 Hcnyckanue u mOTJIonIeHHe CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 (TpoeHHe ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 AAnepibie peakiuim ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IIM I MOAYJIb
6.1 [ToBTOpeHue n 0600IIEHNE COIEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

KounuecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie

Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bceero u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoThI pecypes:

®du3uka — Hayka O pUpoE.
SBnenus npupoipl. uzndeckue 1
SIBJICHUS

Mexanndeckue, TEIUIOBEIC,
3JIEKTPUYECKHUE, MAaTHUTHBIE, 1
CBETOBBIE, 3BYKOBBIC SIBJICHUS

dusnueckue BeTUUYNHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU TOMOIIH
KHUJIKOCTHOTO TEPMOMETpA U JaTUNKA
TeMIEpaTyphl"”

Kak ¢u3uka u npyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUPOLY.

. bubnuorexa [JOK
EcTtecTBeHHOHAYUYHBII METO]T 1

https://m.edsoo.ru/ff09f72a

no3HaHus. Onucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJIEIeH
VYpok-uccnenosanue "lIposepka
TUIOTE3bI: JAJBbHOCTD NOJIETA IIapHKa,
MYIEHHOTO TOPU30HTAJIBHO, TEM

0oJbIIe, 4eM OOJIbIIIe BRICOTA ITycKa"




Crtpoenue BeecTBa. OnbITHI,

7 OKa3BIBAIOIINE TUCKPETHOE CTPOCHHE bubmnorexa [IOK
A HIe Ckp p https://m.edsoo.ru/ff09fe0a
BElECTBA
8 JIBroKeHUE YaCTHUII BEIICCTBA bubmnorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMnbITh IO
9 HaOJII0JICHUIO TEIJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHbIe COCTOSIHUS BEIIeCTBa
B3anmocBsI3b MeXly CBOWCTBaMU
BEIIECTB B Pa3HBIX arperaTHBIX
11 COCTOSIHMSIX U UX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHUMN
BOJBI
Mexanndeckoe OBUKEHUE.
12 PaBHOMEpPHOE U HEPABHOMEPHOE bubmmorexa LHOK
p P p https://m.edsoo.ru/ff0a05c6
NIBIDKEHHUE
bu6mmoreka [IOK
13 Ckopocth. EnuHuIel ckopocTH
p A 1 p https://m.edsoo.ru/ff0a079c
14 Pacuer yTH ¥ BpeMeHHU OBIKEHUSI bubmmorexa [TOK
Y p https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLINH.
15 BzapII)MOI_[eﬁCTBHe TeJ'IpKaK MpUYMHA bubmmorexa [TOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHKEHUS Tell
16 [TnoTHOCTH BemecTBa. Pacuer macchl bubnmoreka [JOK
00BbEMaA Tesa MO €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabora «OnpeneneHue




IIJIOTHOCTHU TBépI[OFO TCIa»

Permtenne 3agaud mo reme "I1oTHOCTE

bubmuorexa [JOK

18
BeniecTa” https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMozeiicTBus ten. Cuna
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «M3yueHue
20 3aBHCUMOCTH PACTSDKEHHS
(medopmanumn) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBDY
21 SABnenue Tarorenus. Cuna TsHKECTU
CBsI3b MEXTy CHIIOHN TSXKECTH U
22 Maccoii Tena. Bec Tena. Pemenne bubmorexa LHOK
O ' | https://m.edsoo.ru/ff0a1778
3aja4 no Teme "Cuiia TsKecTu
Cuna TsKeCcTH Ha JPYTUX IUIaHeTax. bubnuoreka [IOK
23
@u3nyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6nmoreka [JOK
24 n .
3MEPpEHHE CILT. JIHaMOMETp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 B .H
ee Tea. HEBeeoMocts https://m.edsoo.ru/ff0al778
CrnoxeHne AByX CHJI, HalIpaBJICHHBIX
26 10 OJTHOU Hﬂﬂ?\’;ﬁ ’ bubmotexa [JOK
a N p ' https://m.edsoo.ru/ff0ala70
PaBHOn€elicTBYIOIIIASA CHIT
97 Pemienue 3aau o teme
"PaBHOzelcTBYIOIIAs cui”
78 TpeHue CKOJIbKEHHS U TPEHUE TTOKOSI. bubnnorexka [JOK
Tpenue B IpUpoOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTtopHas paborta «3ydeHue bubnuorexa [JOK




3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbJKEHUS OT CUJIbI IABJIEHUSA U
XapakTepa CONPUKACAFOLIUXCS
IMOBEPXHOCTEI

Pemenue 3amau Ha onpeencHue

https://m.edsoo.ru/ff0alcc8

30 PaBHOJICHCTBYIONICH CUIIbI
Pemenue 3anau o remam: «Bec

31 tena», «['paduueckoe n3oodpakeHue bubnuorexa [JOK
cuy, «Cunbby, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTponbHas padoTa no remam:
«MexaHnueckoe JBIKeHney, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I"paduyeckoe n300paKCHUE CUIT»,
«Cunb»

33 Hasnenue. CriocoObl yMEHBIIICHUS U bubnuotexa [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTD

34 JIaBJICHUS Ta3a OT 00bEMa bubmorexa HOK

’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua maBiaeHUs TBEPABIMU
35 Tenpal\iln, )I(IjjI[I[KOCTSIMI/I u I;aHBaMH. 3akoH bubnnorexa [IOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBieHue B )KUJAKOCTH U Ta3e, bu6mmorexa [IOK
BBI3BAaHHOE JEMCTBHUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3amad mo teme «J/laBnenue B bubmuorexa [JOK
’KHIKOCTH U rase. 3axkoH Ilackais https://m.edsoo.ru/ff0a2826

38 CooOlrmarommmecs cocyapl bubnmoreka [JOK




https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

39 T 7
S https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuaeBon
JKUJKOCTHBIM HACOC
Atmocdepa 3emun. [TpudaurHb
CYIIIECTBOBaHMS BO3 HOH 000JIOUKHU
41 3}CI$J'II/I 3aBI/ICI/IMOCT§};HTJMOC(1)e HOTO bubmorexa HOK
' p https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJl yPOBHEM
Mopst
bubmuorexa [JOK
42 B LA
ec Bo3ayxa. AtmochepHoe naBieHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOro JaBieHUs. bubnnoreka [JOK
Onsit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTHL aTMOCGHEPHOTO
44 ABIICHUSA OT BBICOTB(II)HI:I OBHEM bubmmorexa [TOK
a AYP https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapomerp-anepoun. AtmochepHoe bubnnoreka [JOK
JTABJICHUE Ha Pa3JINYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo teme "
ATtMmocdepHoe naBieHue"”
JlelicTBUE KUJKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEIO0 bubmmorexa [TOK
py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JIaGoparopHas padora «Ompeneieuue
48 BBITafI)KI/IBEIO :1”4 CHUJIBI ef?ci TOLIEH bubmmorexa [TOK
m > A yrom https://m.edsoo.ru/ff0a33fc
Ha TeJo, MOTPYKEHHOE B KUIAKOCTH)
49 JlabopaTopHas paboTa 1o Teme bubnmuorexa [JOK




50

o1

52

53

54

55

«MccnenoBanue 3aBUCHMOCTH Beca
TeJa B BOJIE OT 00bEMaA MOrPyKEHHOM
B KHUJIKOCTb 4acCTH TEJIa»

IImaBanue ten

JlaGopaTopHas pabora
"KonctpyupoBanue apeoMeTpa Uiu
KOHCTPYMPOBAHUE JIOJKHU U
onpeereHue e€ rpy30mno LEMHOCTH"

Pemenue 3anay no temam: «llnaBanue
cynoB. Bo3nyxomiasanue»,
«/laBieHMEe TBEPABIX TEN, KUAKOCTEN
U ra3oB»

KonrponbHas paborta no reme
«/laBiieHHE TBEPABIX TEN, JKUIKOCTEN
u razoB»/Bceepoccuiickas
IIpoBepoYHas paboTa MpH MPOBEACHUU
C UCIIOJIb30BAaHUEM KOMITbIOTEPA

Mexanuueckasi pabota

MomntHocth. EquHUIEI MOIITHOCTH

https://m.edsoo.ru/ff0a3514

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3654

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

57

VYpok-uccnenosanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MPHU
noabEMeE 110 JecTHHUIE"

[Ipocteie Mexanu3mbl. Poryar.
PaBHOBecue cun Ha peiuare

58

Pbruaru B TexHUKE, OBITY U IPUPOJIE.
JlaGopaTopHas paboTta

0.5

bub6mmoreka [IOK
https://m.edsoo.ru/ff0a478e




59

«MccrnenoBanue yciioBUi paBHOBECHS
pbIyara

Pemrenue 3agad mo treMe «Y CIOBUSI
paBHOBECHsI pbIYara

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

60

KoaddutmenT monesnoro neicTpust
Mexanu3ma. Jlaboparopuas padota
«M3mepenue KIIJI HakIOHHOM
TUTOCKOCTHY

0.5

61

62

63

Pemenue 3ama4d no treme "Pabora,
mMomtHocth, KIT/1"

MexaHuueckasi S3Heprusi.
Kunernueckas 1 noTeHIHaIbHAs
SHEprus

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4c48

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4252

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

64

YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMeHTaIbHOE OIpeIeTICHHE
WU3MEHEHUS KUHETUYEeCKON U
MIOTEHLIMAJIbHOW YHEPTUU ITPU
CKATBIBAaHUHM T€JIa IO HAKIIOHHON
MJI0CKOCTH"

65

KonTponbhas pabota no teme
«PaboTa ¥ MOIIIHOCTE.
Oueprusi»/Beepoccuiickas
poBepoYHasi paboTa MpH MPOBEACHUU
Ha OyMa)XHOM HOCHTEJe

66

PesepBubrit ypok. Pabora ¢ Tekctamu
no TeMme "Mexannueckoe IBUKeHUE"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4ee6




PesepBHbIii ypok. Pabora ¢ Tekctamu
67 o Teme "JlaBnenue TBEPABIX TE,
JKUIKOCTEH U ra3oB"

PesepBHbIil ypok. Pabora ¢ Tekctamu
68 o teMe "Padora. MOLIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12

bu6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoka KonrTpoabsubie IIpakTuueckue op
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEPAOTO, JKUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPOIO,
4 YKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM 1
BEIL[ECTBA Ha OCHOBE MOJI0KEHUI
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
bu6mmorexa [IOK
5 Kpucrannuyeckue u amop@Hsie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. 1 bubnuotexa [JOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TenioBoe paciiupeHue u cxarue 1 bubmmorexa [JOK
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs13b TEeMIepaTypsl CO
8 CKOPOCTBIO TETUIOBOTO JIBUKCHUS 1
YaCTHIL
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPIUu https://m.edsoo.ru/ff0a5c60
10 Bune! Tennonepenaun 1 bubmuoreka [IOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "[IpakTuyeckoe
HCIIOJIb30BAHHE TEMJIOBBIX CBOMCTB

bu6mmoreka [IOK

1 BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonunuectBo TemnoTel. Y aenpHas bubmuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEIII0BOrO OanaHca. bubnnorexa [JOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopnast pabora "HccnenoBanue

14 SIBJICHHSI TETNIOOOMEHA NP bubnuorexa [JOK
CMEIIMBAaHUM XOJOJAHON U ropsuei https://m.edsoo.ru/ff0a6a98
BOJLI"
Pacuer xkonndecTBa TEIIOTHI,

15 HEO0OXOIMMOTO /IJIsi HarpeBaHUs Tea U
BBIJICJIIEMOTO UM TPU OXJIAXKICHUU

16 JlaGopatopHas pabota "OnpezneneHue bubnuoreka [IOK
yAEJIbHOW TEMJI0EMKOCTH BemiecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOMBa. Y IeJbHas TEIoTa bubnuotexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
IInaBneHue u oTBEpIEBAHNE

18 KPUCTAJUIMYECKUX TeJ. Y AebHas bubmorexa HOK

https://m.edsoo.ru/ff0a71d2

TEIJIOTA TUIABJICHUS

19 JlaGopatopHas pabota "OnpezneneHue bubnuoreka [IOK
YAEIBHOM TEIJIOTHI TUIaBIEHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHJEHCAIUS. bubnnoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. Y nenpHas Temiora bu6mmoreka [IOK




22

23

napoo0Opa3oBaHus ¥ KOHICHCAIINH.
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS
0T aTMOC(epHOTO JTaBICHUS

Bnaxuocts Bo3ayxa. JlTabopaTopHas
pabora "Onpenenenue
OTHOCHUTEJIbHOM BJIaKHOCTU BO3/yXa'

Pemenue 3agau Ha onpeneneHue
BJIQYKHOCTH BO3/yXa

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

25

26

[IpuHIMTIBI PaOOTHI TETIIIOBBIX
neurareneid. [Taposas TypOuHa.
JIBuraTens BHYTPEHHETO CTOPAHMS

KIIJI renoBoro asurarens. TennoBeie

JIBUTATEIIA U 3a1IUTA OKPYKaIOIIEeH
Cpelibl

3aKOH COXpaHEHUs U IPEBPAILLICHUS
SHEPIHH B TEIUIOBBIX MpOIeccax

bubmunorexa [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka Kk KOHTPOJIBHOM padoTe
o TeMe "TennoBble SIBICHUS.
V3MeHeHne arperaTHbIX COCTOSTHUIM
BemecTa"”

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

28

KonTponbhas pabota no teme
"TennoBsle sABIeHUS. I3MeHeHnE
arperaTHeIX COCTOSIHMM BemecTa'

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

30

Onektpusanusd tein. [[Ba pona
AJIEKTPUIECKUX 3aPSI0B

Ypok-uccienoBanue "OnexkTpusanus
TE€J UHIYKIUEW U IpU
CONPUKOCHOBEHUU"




B3aumoneiicTBre 3apsyKEHHBIX TEII.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUUYECKOE MOJIE.

39 HarnpsieHHOCTB 3JIEKTPUUYECKOTO bubnmoreka [JOK
nosst. [IpuHuun cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
JIEKTPUUYECKUX MOJIeH
Hocurenu snexkTpuyeckux 3apsaoB.

33 OneMeHTapHbIi 3apsag. CTpoeHue
aToma

34 [IpoBOAHUKY U TUANEKTPUKH. 3aKOH bubnuorexa [IOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsAIa https://m.edsoo.ru/ff0a8ef6

35 Penrenue 3a1a4 Ha IpUMEHEHUE bubnnoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNeKTpUYECKUil TOK, YCIOBUS €ro

36 cymecliBOBaHI/Iﬂ. I/ICquHHKI/I bubnuorexa LIOK

https://m.edsoo.ru/ff0a95a4

JJIEKTPUUECKOT0 TOKa

37 JIecTBHS 2IEKTPUUECKOT0 TOKA bubnuorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpoxk-uccnenosanue "JleiictBue

38 3JIEKTPUYECKOTO MOJISI HA MPOBOJAHUKHU 1
U AUDJIEKTpUKH"

39 DJIEKTPUYECKUH TOK B METasuiax, bubnuorexa [JOK
JKUIKOCTSIX M razax https://m.edsoo.ru/ff0a9838

40 DJeKkTpuiecKkas 1ernb U e€ COCTaBHbIE
4acTu
Cuna Toka. JIaboparopHnas paboTa BuGmrorexa IOK

41 "M3MepeHue U peryJInpoBaHue CUIIbI 0.5

ToKA"

https://m.edsoo.ru/ff0a8bd6




DJEeKTPUYECKOE HAMPSUKEHHE.
BoasTMmerp. JlabopaTtopHas pabora

bu6mmoreka [IOK

42 "U3mepenue u peryaupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarnpsixeHus"

43 ConpoTuBieHUE MPOBOTHUKA. bubnnoreka [HOK
VY nenpHOE CONPOTUBIICHHUE BELIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCHMOCTh

44 3JIEKTPUYECKOIO CONPOTUBIICHUS 1 bubnuorexa [JOK
MIPOBOJIHUKA OT €0 JUIMHBI, IIJI0IAT! https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUeHUs U MaTepuana”
3aBUCHMOCTh CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 715 yyacTka bubmmorexa LOK

https://m.edsoo.ru/ff0aad4a

enu
JlabopaTtopnast pabora "HccnenoBanue
3aBUCHMOCTH CHJIBI TOKA, HIYIIIETO

46 4yepe3 pe3nucTop, OT COMPOTUBIICHUS 1 bubmorexa [JOK

https://m.edsoo.ru/ff0aa04e

pe3nCTOpa M HANPSHKCHHSI HA
pesucrope”

47 [TocnenoBarenbHOE U NapaieIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlaGopatopHas pabota "IIpoBepka

48 MpaBuJjIa CIOKEHUS HAMIPSKEHUN TTPU 1 bubmmoreka [JOK
MOCIIEIOBATEIIbHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3ucropon"
JlaGopatopHas pabota "IIpoBepka

49 IIpaBWJIa AJIs CUJIBI TOKA IIPU 1 bubnuoreka [IOK

napajuieJIbHOM CO€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ff0aadle




Pemrenne 3a1a4 Ha IPUMCHCHUC

bu6mmoreka [IOK

50 3axoHa OMa 1 pa3IndHoOro
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOITHOCTB AJIEKTPUYECKOTO bubnmoreka [JOK
Toka. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
Jlaboparopuas padora "OnpeneneHue
52 a60TpH Hu Il\)/IOHlIfOCTI/I JJIEK pI/I‘-IeCKOFO Enbmiorexa IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEKTPUYECKHE MU U TOTPEOUTEIN
53 DIIEKTPUYECKOUN DHEPTUUA B OBIT Bubmzorexa LIOK
p P Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroToBka K KOHTPOJIBHOM paboTe
10 TeMe "DIIeKTPUUECKHE 3apsiIbl.
54 3apsKEeHHBIE TEla U UX Bubmzorexa LIOK
p . . https://m.edsoo.ru/ff0abd2c
B3aumoaercTaus. I10CTOAHHBII
ANEKTPUIECKUIN TOK"
KouTponbhas pabota mo Teme
"DneKTpuuecKue 3apsabl.
3apsoKeHHBIE Tela U UX
. . bubmuoreka [JOK
55 B3anMoaercTBUA. I10CTOSTHHBIH
. " . https://m.edsoo.ru/ff0abea8
anekTpudeckuil Tok'"/Beepoccuiickas
poBepoyHas paboTa pu MPOBEICHUN
C UCTOJIh30BaHIEM KOMITBIOTEpA
56 ITocTOSTHHBIE MATHUTEI, UX
B3aNMOJICHCTBHE
57 VYpok-uccnenosanue "N3yuenue bubnmoreka [JOK
IOJIEH MMOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
bubnuoreka IOK
58 MaruutHoe nosje. MaruuTHoe 1oJie &

https://m.edsoo.ru/ff0acOba




59

3eMIM U ero 3HadYeHue Ui KU3HU Ha
3emie

OnbIT OpcTeaa. MarauTHoe nose

QJICKTPHUYCCKOI'0 TOKa MaruuTtHOE
I10JIC KaTYIIKH C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMenenue 31eKTpOMarHuToB B
texHuke. Jlaboparopuas pabora
"N3yueHune neicTBUS MATHUTHOIO
T10JIs1 Ha MMPOBOJHUK C TOKOM"

0.5

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

61

ONEeKTPOABUraTellb HOCTOSIHHOIO TOKA.
Hcnonb3oBanue anexTpoaBurareneii B
TEXHUUYECKHUX YCTPOMCTBAX U Ha
Tpancnopre. JlabopaTopHas pabora
"KoHcTpynpoBaHue U U3yueHue
paboThI neKkTpoaBuraresns"”

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

62

Omnbrter @apazes. 3akoH
AIIEKTPOMATrHUTHON UHIYKITUH.
IIpaBuino Jlenna

63

Onekrporeneparop. Criocoos
MIOJTyYEHUS DJICKTPHUECKON SHEPTHH.
DIEKTPOCTAHITUN Ha BO3OOHOBIISIEMBIX
MCTOYHUKAX dHEPTUU

64

65

[ToaroToBka K KOHTPOJIBHOM paboTe
10 TeMe "DIIEKTPUUYECKHE U
MarHUTHBIC SBICHUS"

KonTpomnpHas pabota mo Teme
"DJIeKTpUUECKNE U MAaTHUTHbIE
siieHus"/Beepoccuiickas
poBepoyHas paboTa npu MPOBEIECHUN

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acb14




Ha 6YMa}KHOM HOCHUTCIIC

PesepBHblit ypok. Paborta ¢ Tekctamu bubmuorexa [IOK

66 1
1o teme "TensoBble sABICHUS" https://m.edsoo.ru/ff0accse
PesepBHeIil ypok. Pabora ¢ TekcTamu

67 o Teme "[locTosiHHBII 1 bubmorera [JOK

N " https://m.edsoo.ru/ff0acdc6

ANEKTPUUECKUIN TOK

68 PesepBHelit ypok. Pabora ¢ Tekctamu 1
o Teme "MarHuTHbIC SBICHUS"

BIIIEE KOJIMYECTBO YACOB I1
ObIIl O CTBO HACOB IIO 68 145

I[TPOT'PAMME




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nudgposbIe
Tema ypoka Kontpoabubie IIpakrnueckue p
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl

1 MexaHn4eckoe JBHKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubnuoreka [IOK
MEXAHUYECKOTO JIBUKEHHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IpsIMOJIMHEWHOE bubmmoreka [JOK

3 1
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOIMHENHOE

4 nekeHue. CpeHsst © MTHOBEHHAS 1
CKOPOCTb
[IpsimonuHEitHOE paBHOYCKOPEHHOE bubmuoreka [IOK

5) 1
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHIKEHUSI. 1
I'padux ckopocTH
JlabopaTopHas pabota "OnpeneneHue

7 YCKOpEHHUS Tena npu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CcKOCTH"

8 CBoOomHoe nagenne teia. OIBITH 1
lanunes

9 PaBHOMEpHOE IBUKEHUE MO 1 bubmuoteka [IOK

okpyxxHoCTH. [Tepnosa u yactora

https://m.edsoo.ru/ff0ael76




oOpamienus. JInHeiHas U yriioBas

CKOpPOCTH
10 LleHTpOoCTpEeMUTENEHOE YCKOPEHHE
11 IIepBb1it 3ak0oH HproTona. Bektop bubnuoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmnoreka HOK
PaBHonelicTByrO1IAsA cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bbu6mmoteka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHEeHUE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctH. 3akow I'yka ]r?::[?s?;[rz?:(;{szgrou/ﬁfmecaz
16 Pemenue 3ampau no reme «Cuia
YOPYTOCTH»
17 JlaGopatopHnas pabota «OnpezneneHue bubnmnoreka HOK
YKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmnoreka HOK
18 Cua Tpenus https://m.edso:)_.I ru/ff0af738
19 Pemenune 3amaa mo reme «Cuna bubmmoteka IIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTopHas pabota "OnpeneneHue bubmmoreka [JOK
Kod(purmenTa TpeHUs CKOIBKEeHUS" https://m.edsoo.ru/ffOaf8be
Pemrenue 3apau no reme "3akoHbI
21 Herorona. Cuia ynpyroctu. Cuna bubnmorexa LHOK
" https://m.edsoo.ru/ff0afb8e
TpEHHS
99 Cuia TsSHKeCTH U 3aKOH BCEMHUPHOTO bubnuotexa [JOK

TATOTEHUS. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




najeHust

VYpoxk-koHpepenuus "JIBrxeHue et

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3anau no teme "Cuiia
24 TSDKECTU U 3aKOH BCEMUPHOTO bubmmorexa [JOK
) P https://m.edsoo.ru/ff0af5ts
TATOTEHUS
o5 [IepBas kocMu4ecKkas CKOPOCTb. bubnuoreka [IOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue mMarepuanbHON TOUKH.
AOGcomoTHO TBEPAOE TEIO.
26 PaBsHOBecue TBEpIOTO TEINA C Bubmiorexa OK
. N p https://m.edsoo.ru/ff0afe36
3aKpeIIEHHONW OChIO BpAIICHUS.
MowmeHnT cuinsl. LenTp TspKECTH
PaBHOBecue MarepuanbHON TOUKH.
AOGCONMOTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpIOTO TENA C©
3aKpEIUIEHHOW OChIO BpAIllCHMUS.
MowmeHnT cuinsl. LleHnTp TsKecTH
28 Pemenue 3agad nmo reme "MomeHT bubmmoteka IIOK
cunbl. LenTtp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO
29 TeMe "MexaHn4uecKoe JBHKEHNE bubmmorexa TIOK
. | ) https://m.edsoo.ru/ff0b0408
BiaumopeiictBue ten
KonTponbnas pabora no teme
30 "MexaHn4ecKoe IBIKECHIE bubmorexa LHIOK
N " ' https://m.edsoo.ru/ffO0b06ec
BzaumopeiicTBue Ten
31 Nmnynec Tena. Umnynse cuiibl. 3aKoH bubmuotexa [JOK




COXPAHEHHUS UMITyJIbCa. YIIPYroe u
HEYNPYroe B3auMOJECHCTBHE

Pemrenue 3agaud mo reMme "3akoH

https://m.edsoo.ru/ffOb07fa

bubnunoreka LIOK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubmuoreka [{OK
34 Mexannueckas paboTa 1 MOITHOCTh https://m.edsoo.ru/Ff0b0ag4
PaboTa cHIIBI TSKECTH, CHIIBI bubnuoreka [IOK
35
YIOPYTOCTH M CHJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «OnpezneneHue
36 paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBM)KEHUH TeJa IO
TOPU30HTAIILHON TOBEPXHOCTH
37 CBs3b 9HEPrUH U pabOTHI.
IloTenunanpHas 3HEprus
Kunernueckas sneprus. Teopema o bubmuoreka [IOK
38 .
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yuenue bu6muoreka [JOK
3aKOHA COXPaHEHUS YHEPTUM» https://m.edsoo.ru/ffOb12fe
41 KonedarensHOE IBUKEHHUE U €TO bubnunorexa LIOK
XapaKTEPUCTUKN https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoieOaHusl. bubmmorexa [JOK
BreinyxxaeHnsie konebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA

MasiTHHUKH




44

45

VYpoxk-uccienoBanue «3aBUCUMOCTh
neproja KoJeOaHuii OT KECTKOCTH
MPY>KUHBI U MACCHI TPy3a»

[IpeBparienue sHepruu Npu
MEXaHUYECKUX KOJICOaHUSIX

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOb197a

46

Jlaboparopuas pabota «Onpenenenue
94acTOTHI U Iepuoja KojaeOaHmii
PY)KUHHOTO MasTHHUKA»

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

47

Jlaboparopuas pabora «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJeOaHui
rpy3a, NOABEUIEHHOTO K HUTH, OT
MAaccChl Tpy3a»

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

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IponosibHbIE 1
MOTIEPEYHBIE BOJTHBI

Ypok-koHpepenmus "MexaHnndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuieckue BOJTHBI"

3ByK. PacnipocTpanenue u oTpaxkeHue
3ByKa

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

51

VYpok-uccnenosanue "HabmoneHune
3aBUCHMOCTH BBICOTHI 3BYKa OT
qacTOTEI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK U
uHOPa3BYK B IPUPOJE U TEXHHUKE"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe MO

but6mmoreka [IOK




Teme "3aKOHbI COXPaHECHMUSI.
Mexannueckre KoueOaHus ¥ BOJTHBI"

KonTponbnas pabora no teme

https://m.edsoo.ru/ffOb25f0

55 "3aKkoHbI cOXpaHeHUs. MexaHn4ecKue
KoJ1e0aHus 1 BOJIHGBI"
DNeKTPOMarHuTHOE IoJIe. bubmmoreka [JOK
56
DNEeKTPOMarHUTHHIE BOJIHbI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-konpepennus "llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31eKTpOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
VYpok-uccienosanue "M3yuenue
59 CBIZ)P'ICTB SIEKT OMaFHI/ITHijX BOJIH C bubmorexa HIOK
p } https://m.edsoo.ru/ff0b2c6c
MTOMOIIBI0 MOOUIIBHOTO TenedoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI SJICKTPOMAarHUTHOU
BOJIHEI
DneKTpoMarHuTHas IPUPOIa CBETA.
61 Cko oI():TI) cBeTa BOJ‘III-:OII:I)IG CBOIiCTBa bubmorexa LHOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. I[IpsMonuneitHoe
62 acIpocTpaHeHUEe CBeTa. 3aTMEHUS bubnnorexa [JOK
Pactipoctp ’ https://m.edsoo.ru/ff0b3658
ComHia u JIyHbl
3aKOH OTpa)k€HUs CBETa. 3epKaia.
63 Pemenue 3amay Ha IpUMEHEHNE bubmmorexa TIOK
p https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKCHHsI CBETa
64 [Ipenomnenue cBera. 3aK0H bubnuoreka [JOK




IIpECIOMJIICHUSA CBETA

[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.

https://m.edsoo.ru/ffOb3aea

bubnunoreka LIOK

65 Hcnonb30BaHue MOJHOTO BHYTPEHHETO ]
OTpPaXKEHHs B ONTUYECKUX CBETOBOAX https:/im.edsoo.ru/tfbbSese
Jlaboparopuas pabota "Hccrnenoanue
66 3aBUCHMOCTH YTJIa TIPEJIOMIICHUS
CBETOBOT'O JTIy4a OT yrJia MaJICHHus Ha
rpanuiie "Bo3nyx-cTekyno""
Ypok-koHpepernus "Vicnonp3oBaHue
67 MTOJIHOTO BHYTPEHHETO OTPaAXKCHHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS CBSI3b"
68 Jlua3zel. OnTudeckas CHiia JIMH3BI bubmorexa HOK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoeHne N300paKeHH B TNH3AX bubmorexa [JOK
https://m.edsoo.ru/ff0b444a
Jlaboparopnast pabota "Ornpenenenue
70 ¢boxycHOTO pachos{HHs[ 17§ OII)ITHqGCKOfI bubmorexa LOK
CHTBI coBupatomeli MMH3b" https://m.edso0.ru/ff0b4206
7 Ypok-koHpepenmus "OnTudeckue bubnnorexa [JOK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmmorexa [IOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "Jledexror
3penus. Kak coxpanurts 3peHue"
Paznoxenne 6em0ro cBeTa B CIIEKTP.
74 Omnbitel HetoTona. Crnoxxenue bubnuotexa [JOK

CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ffOc0f4c




JlaGopaTopHas padota "OMBITHI 11O
pas3oKeHuIo O6eJI0ro CBeTa B CIEKTP U

75 BOCIIPHUATHIO LIBETA IIPEAMETOB IIPU UX bubmmorexa [IOK
p H pest p https://m.edsoo.ru/ff0c0e2a
HAOJIIOACHNH Yepe3 BETOBbIC
¢bubTper”
VYpoxk-nnpaktukym "BosiHOBBIE
76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTephepeHys u audpaxms”
77 Omnsitel Pesepdopaa u mianerapHas bubmmoreka [JOK
MOJEIL aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens aroma bopa
Hcnyckanue 1 morjouieHue cBera
79 atromoM. KBanTel. JImHeituaTeie bubmorexa [JOK
) ' https://m.edsoo.ru/ff0c144c
CICKTPBI
80 Ypoxk-mipaktukym "Habmtonenue bubmuoreka [IOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagyoakTuBHOCTH U €€ BUIBI bubmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crtpoenue atomHOro sipa. Hykinonnas bubmuoreka [IOK
82
MOJeIIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE TpEeBpaIeHUSI. bubnunorexa LIOK
H3oTomsr https://m.edsoo.ru/ff0clald
84 Pemenwne 3agau mo Teme: bubnunorexa LIOK
"PanuoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [Tepwon monypacmana
Vpok-koadepenuus "PagroakTUBHEIC
P eperu 8 bubmuoreka [{OK
86 W3IYyYEHUsS B TIPUPOJIE, METHUIIMHE,

TeXHuke"

https://m.edsoo.ru/ff0c2126




87

88

SnepHble peakuyu. 3aKOHbI
COXpaHEHHUS 3apsiIOBOTO U MacCOBOTO
yHCel

DHeprus CB3U aTOMHBIX sijiep. CBs3b
MAacChl U YJHEPTUH

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c1c58

bubnunoreka LIOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3ampau no reme "SnepHeie
peaxkuun"

90

91

92

93

Peakuuu cunTe3a U 1eneHus siep.
Ncrounuku sHeprun ConHua u 3837
Ypok-koudepenuus "Anepuas
sHepreTHka. JleicTBus
PaZOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

[TonroToBka K KOHTPOJBHOU paboTe MO
TeMe "DJIEKTPOMAarHUTHOE TIOJIE.
ONEKTPOMarHUTHHIE BOJIHBI.
KBanToBbI€ siBeHNA"

KonTponbHas padota no teme
"DIeKTpOMarHuTHOE TOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
KBantoBbI€e siBneHnA"

bubmuoreka [{OK
https://m.edsoo.ru/ff0c1e88

bubmmoteka IIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, 0600IIEHNE.
JlabopaTopHbIie pabOTHI IO KypCy
"B3zanMopencTBue ten"

but6mmorexa [IOK
https://m.edsoo.ru/ff0c245a

95

96

[ToBTOpenue, o6o0menue. Pemenue
pacquHHx 1 KAYCCTBCHHBIX 3aJ1a4 110
teme "TernoBbie mporecch”

IToBTropenue, o6o0menue. Pemenue

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2572

bubnunoreka LIOK




pacyeTHBIX M Ka4E€CTBEHHBIX 33124 10
teme "KIIJ] TerioBeIx agBurarenci"

[ToBTOpenue, o6o0menue. Pemenue

https://m.edsoo.ru/ff0c2a22

bubnunoreka LIOK
97 pacyeTHBIX M Ka4E€CTBEHHBIX 3324 10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTanoBokK"
[ToBTOpenue, o6o0IEHNE.
98 JlaGopatopHble pabOTHI 110 KypC 1 1 Bubmorexa HOK
" PaTOPHHIE P | pey https://m.edso0.ru/ff0c2¢52
CBETOBBIE SIBIIEHUS
[ToBTrOopenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeME "3aKOHBI 1 Bubmiorexa OK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o606mmeHue. Pabora ¢
101 TeKCTaI:/H/I 10 TEME 'I'LéBeTOBBIe 1 bubnmorexa HOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0606menue. Padora ¢
102 TekcTaMmu 1o TeMe "KBaHToBasg u 1
sanepHas Gpusmnka"
OBLIEE KOJIMYECTBO YACOB I10 102 97

[TPO'PAMME







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

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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