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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHOi paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpaMmbl 1O (U3MKE HANpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
Gbu3MKM Ha NESITeNIbHOCTHOM oOcHOBe. B mporpamMme mo ¢u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM O0y4eHUS, a TaKKe
MEXKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHMs.

[Iporpamma no usuke ycraHaBIMBaET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3Y4YEHUsS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJEPKAHUI U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarouxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®uzrka SABISIETCS CHUCTEMOOOPA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4€OHBIX IPEIMETOB, MMOCKOJIBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, M3y4aeMbIX XUMHUEH, Ouosioruen, acTpoHomMued u ¢GU3NIECKON
reorpadgueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHPa,
MpPEeNOoCTaBsieT HamOoJiee SICHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METoja
MO3HAHUS, TO €CTh CI0CO0A MOTYUYEHUs JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUecKOro oO0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUsS COCTOMT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TI'PAMOTHOCTH H
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CICAYIOINIMMU KOMIIETCHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIICIOBAHNUS,

e HHTEPOPETUPOBATH  JIAHHBIE U HUCIOJL30BaTh  HAy4YHbIC
JI0Ka3aTesIbCTBA JIJISl TOJIYYEeHHS BBIBOJIOB.

[enn wusyueHuss (PU3NKK HA YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
onpenenensl B Konmenmuum mnpenonaBanus ydeOHoro mpenMera «®Duszmka» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®eneparuu, peaau3yronmx
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnerun Munucrepctsa npocseiienust Poccuiickoit deneparuu (MpoTOKOa OT 3
nekadpst 2019 r. Ne T1IK-4BH).
Heau uzyyenus: pu3nKu:

npuoOpeTeHne HMHTEepeca M CTpeMJICHHs] OO0y4yaloumxcs K HaydYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABIECHUI O HAYYHOM METOJIE MO3HAaHUS U (POPMUPOBAHUE
UCCIIEIOBATENECKOTO OTHOIIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTara H3yYCHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIAMEHTATbHBIX 3aKOHOB (DU3HKHU;
(opMUpOBaHKE TPEICTABICHUA O PO (U3MKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXKHBIX  cdepax  Oyamyuier
npo¢eCCUOHANIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOM, MOJATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTkeHne 3TUX IIeJied MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
oO1iero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIECAYIONINX 3a1aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SBICHUS C
WCITOJTb30BAHUEM TTOTYICHHBIX 3HAHHA;

OCBOCHHME METOJIOB PEIICHHUS TPOCTEUITUX PacCUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
nabopatopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCJIEAOBaHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel GU3NIECKOro COACepKaHuUs,
BKJIIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHRKEHUSX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu PodecCHOHATBLHON IeSITEIbHOCTH, CBI3aHHBIMU
C (U3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKOM HAYKH.

Ha w3ydenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 4aca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeZeto).

[Ipennaraemseiii B mporpaMmmMe mo ¢Gu3MKe MepedeHb JabopaTOPHBIX padoT H
OITBITOB HOCUT PEKOMEHIATCIIbHBIN XapaKTep, YUUTEIb JeiacT BEIOOP MPOBEICHHUS



7a00paTOpHbIX PabOT M OMNBITOB C YYETOM HWHIMBUIYAIbHBIX OCOOCHHOCTEN
oOy4JaronmMxcs, Crucka AKCIEPUMEHTAIbHBIX 3a/laHUi, MPEAJIaraéMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1Mo (pusuke.



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAI0IIEero Mupa.

®uszuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuyuHBL. M3Mepenune Qu3nmdeckux BenuunH. DuU3NYECKUE
npubopsl. [lorpenrHocts u3mMepeHunit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrue ecTEeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HabogaeMoro aByieHus. Onurcanue GU3NUECKUX SIBJICHUN ¢ IOMOIIbIO MOJIEJIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUSL.
2. Dusnueckue npuOOPsl U MPOLEaypa NPAMBIX U3MEPEHUI aHAJIOTOBBIM H
U (POBBIM TPUOOPOM.
Jlabopamopuwie pabomul u onvimaol.
1. OmpeneneHne UEHbI I€IEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
2. H3mepenue paccTosTHUN.
3. H3mepenue o0bEéMa KUAKOCTU U TBEPJOTO TEA.
4. OmnpeneneHue pasMepoB MaJIbIX TeJ.
5. M3mepenue temmeparypsl HpU MOMOIIMA >KMIKOCTHOTO TEpMOMETpa U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAJTBHOCTH MOJIETA
[IapUKa, MYIIEHHOTO TOPU30HTAIBHO, TeM OoJible, 4yeM OoJIblIe BbICOTA
IIyCKa.

Paznen 2. IlepBoHayajibHbIe CBeeHUS 0 CTPOEHUM BelllecTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, KX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHue uactul BemecTBa. CBsA3b CKOPOCTH JBWKEHUS YacTHI] C
Temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaIIMYEeCKUX) Tell. B3auMOCBSA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHpIX COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIpPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BO/JIbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.



2. HabGmonenue nuddyszuu.
3. HaOmionenue — siBneHuid,  OOBACHAIOMIMXCS ~ MPUTSKEHUEM WM
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuMaMeTpa aroMa METOJOM psoB  (C  HUCIOJIb30BaHUEM

dboTtorpaduii).
2. OnbITHI IO HAOJIOCHHUIO TEMIOBOT'O PACIIMPEHHUS Fa30B.
3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpelHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JBMKEHHUH. Pacuér mytu u
BPEMEHU JIBUKECHHUSL.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3auMonencTBue Ten Kak MpUYAHA
M3MEHEHUSI CKOPOCTH JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BeleCTBa.
Cuila Kak XapakTepucThKa B3auMozaeicTBUs Tesl. Cuila ynpyrocTd W 3aKOH
['yka. MI3Mepenune cuibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS W CHUJIa
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CrioxkeHne
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B IPUPOJE U TEXHUKE.
Hemoncmpauuu.
1. HabnroaeHue MexaHUYeCKOTO ABMXKECHHUS Tela.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKECHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHME Macc IO B3aUMOJICHCTBUIO TE.
6. CrnoxeHue CuJjl, HalpaBJIEHHBIX MO OAHOM MPSIMOIA.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOTO ABUKEHHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeaHE CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OrnpeneneHue MI0OTHOCTH TBEPAOTO TeNa.

4. OmbBITHI, NEMOHCTPHUPYIOIINE 3aBUCUMOCTh pACTsDKeHHS (Iedopmariun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra30B.



JaBnenue. CriocoObl yMEHBIIECHUS! M YBEIUYEHUs JaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temmneparyphl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MAaIIMHBI. 3aBUCUMOCTh JAaBJICHHS >KHJIKOCTH OT TIyOuHBL. [ 'mapoctatuyeckuit
napagokc. Coobmaromuecs: cocyibl. [ nipaBinueckue MeXaHU3Mbl.

Atmocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3yIIHONW 000souku 3emiu. OmnblT Toppuuemnu. M3mepenue armochepHOTO
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpPHOTO JaBICHUS OT BBICOTHI HaJl yPOBHEM MOPA.
[TpuGops! 17151 U3MEPEHHs aTMOC(PEPHOTO J1aBICHUSI.

JlericTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JABJICHMS ra3a OT TEMIIEPATYpPHI.

[lepenada naBiaeHUs )KUAKOCTHIO U Ta30M.

CooOmarotuyecs CoCy/bl.

['mapaBauyueckuu mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHMUSL.

3aBUCUMOCTh BBITAJKHBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOW YaCTU
TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CHIIBI BECY BBITECHEHHON KUIAKOCTH.

8. YcioBuE IIaBaHMs TEJ: IUIABAHUE WJIM NOTPYKEHHE TENl B 3aBUCUMOCTH
OT COOTHOUIEHUS TUIOTHOCTEH Tella U )KUAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOH B
KUJKOCTh YaCTH TEJA.

2. OmnpeneneHue  BBITAJIKMBAIONICH CHJIBI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEH HA TEIO
B KUJKOCTH, OT Macchl TeJa.

4. OnbITBl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTbh BBITAIKUBAIOIIEH CHIIBI,
JIEUCTBYIONIEH HaA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
MKUIKOCTh YaCTH T€Ja ¥ OT MJIOTHOCTH KUIKOCTH.

5. KoncrpyupoBanue apeomeTpa WM KOHCTPYUPOBAHHME JIOAKH H
OIIpELEIIEHUE €€ IPy30H0ABEMHOCTH.

Pa3znea 5. PaGoTra nu MOIHOCTB. JHEpPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
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«3onoroe mnpaBuno» wmexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dHeprus. KuHeTmueckas W INOTEHUHUAIbHAS DHEPTHS.
[IpeBpalieHrie 0JTHOTO BH/Ia MEXAaHWUYECKOW SHEPIUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1. Omnpenenenue paboOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBIXKEHUU Teja

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnepoBanue ycioBUM paBHOBECHS pblUyara.
3. M3mepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.
8 KVIACC

Pasznea 6. TeruioBble sABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemecTBa. Macca M pa3Mepsl aTOMOB M MOJEKYJI. ONBITHI, NOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKOW TEOPUH.

Monenu TBEPAOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnmueckue u amopdusie Tena. OObICHEHUE CBOMCTB Ia30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOKEHUM MOJIEKYJISPHO--KHHETUYECKON TEOPUHU.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE pACIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennsss sHeprus. CrnocoObl H3MEHEHUS BHYTPEHHEH OJHEpPruu:
TeIrIonepeaaya 17§ COBEpLICHNE padoTHI. Bunsl TEIUIONEepEeAaUM:
TEIIONPOBOAHOCTh, KOHBEKIIHS, U3IyYEHHUE.

KonudectBo TemoTsl. YenbHas TEIUIOEMKOCTh BEIIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. [lmaBnenue u
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElIbHAsA TEIJIOTA IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YnaenbHasi Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOro
JIaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[Ipunuuner pabotsl TermaoBbix aBurarenei KIIJ[ temoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.
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HaGmonenne nuddysuu.

Habmroienue siBleHU CMaYMBaHUSI U KaWJUIAPHBIX SBJICHHIA.
HabmroieHue TemmoBoro pacmpeHust Tedl.

V3meHeHnue naBieHUS Ta3a MPU M3MEHEHHH 00BhEMa M HArPEBAHWH WIIA
OXJIXKICHUU.

[TpaBuiia u3MepeHHs TEMITEPaTyPHI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIIICHUN PadOTHI.

HarpeBanue npu coBepiieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEILIECTB.

. Habmroienne kunenus.

. HabmroieHue nocTostHCTBa TeMIEPATyphl NIPH TUIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OneIThl MO0 HAOIIOJEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue JaBJIeHUs BO3yXa B Oa/JIOHE HITIPUIIA.

OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00BbEMa U HArPEBAHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEMHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TeMIEpaTyphl.

HaOnronenne wW3MEHEHHs] BHYTPEHHEH OSHEpPrud Tejla B Ppe3ysibTaTe
TEIJIoNepeayr U padOThl BHEITHUX CHJL.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiuer BOJIBI.

OnpeneneHue  KOJMWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IpHU
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

Onpenenenue yaelnbHON TEMIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpenenieHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JIb/A.

Pazgen 7. JaekTpudeckue ¥ MarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpUUYecKuX 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onekrpuyeckoe mnoJie. Hanpsxk€HHOCTH 3iieKTpudeckoro noisis. IlpuHnmn
CYNEPHO3ULIUN IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu sneKTpuyecKux 3apsioB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsil.
Ctpoenue aroma. IIpoBONHMKM W  JMAJIEKTPUKUA. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOrO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIIEKTPUUECKHUI TOK B KUJIKOCTIX U razax.

Onektpudeckas menb. Cuna  Toka.  DJIEKTPUUECKOE  HAMNpsKEHHUE.
CormnpoTuBiieHHE MPOBOJIHUKA. YJEIbHOE CONMPOTHUBJIECHUE BemlecTBa. 3akoH Oma
o yyactka nend. [locnemoBarenbHoe W mapajuieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyms—JIeHna.
DJIEKTPUYECKHE LIETH U TTOTPEOUTENH ISKTPUUECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHbIE ~ MarHuThl.  B3aumopelWcTBHE  MOCTOSHHBIX ~ MAarHWTOB.
MarnutHoe nosie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYECHUE JIJIS )KU3HU Ha 3eMIle.
OneiT  Opcrega. MarauTHoe 1moje  3JeKTpudeckoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBUE MATHUTHOIO MOJISI HA IIPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL MOCTOSSHHOTO TOKa. VCMOJIb30BaHWE 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABinenue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIeKTpOoreHepaTop. Cnioco6bl IIOJTy4YECHUS AIEKTPUUECKOU DHEPIUHU.
DIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3aLus TeJl.
JIBa pozia 3JIEKTpUUYECKUX 3apsS0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE NEKTPOCKOTA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsI0B.
[IpOoBOTHUKH M TUDIICKTPUKHU.
MoaenupoBanue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
HcTouyHMKHM TOCTOSIHHOTO TOKA.
JlericTBUS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJIKOCTH.

. I'a30BbIN pasps.
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. I3MepeHne cuitbl TOKa aMIIEpMETPOM.

. I3MepeHne 351eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar 1 MarasuH cOIpOTUBIICHUHN.

. B3anmoneiicTBre MOCTOSHHBIX MAarHUTOB.

O O = O Y
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. MOI[CJ'H/IpOBaHI/Ie HCBO3MOXHOCTHU pa3aCaCHUs IIOJKOCOB MaruuTa.



17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIEKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOIO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHS.

DNeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOACHUIO JNEKTPU3ALMUA TeJl HHAYKIUEH U IpH
CONPUKOCHOBEHHH.

HccnenoBanne JEUCTBUSA DIIEKTPUYECKOIO IIOJSL HA IPOBOJHUKHA U
JUDJIEKTPUKH.

C6opka u npoBepka padOoThI JEKTPUUECKOH LIETTH OCTOSTHHOTO TOKA.
M3mepenre U peryaupoBaHue CHIIbI TOKA.

N3mepenne U peryaupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MIYIIETO Y€pEe3 pPE3UCTOp, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh ANEKTPUYECKOTO
CONMPOTHUBJIEHUS! MPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJH IONEPEYHOIO
CEUEHMS U MaTepuaa.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU MOCIEAOBATEIIbHOM
COEJIMHEHHH JIBYX PE3HCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKAa IPU NApaJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  3JIEKTPUYECKOTO TOKA, BBIAEISIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/] narpeBarens.

HccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.
WN3yyeHne MarHMUTHOIO IIOJII  IOCTOSIHHBIX ~MAarHUTOB P HX
00OBbEIMHEHUU U Pa3JICJICHUH.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEIIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aUMOJCHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKA W HANpaBJEHUsS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MATHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl 31€KTPOABUTATEIIS.

20. Ismepenue KII/] anekTpoaBUratesibHOM yCTaHOBKH.

21. OnBITBI TIO UCCIECOOBAHUIO SIBJICHUSA JJIEKTPOMArHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANPABJICHHUS HWHAYKIHMOHHOTO
TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe nBWwxkeHME. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMEpHOE NpsIMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTH TeJla IIPYU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckOpeHHOe TpsiMOJIMHEWHOEe JBHkeHHe. (CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMepHOE ABMMXKEHUE 1O OKpYKHOCTH. Ilepron u yacrota oOparieHwus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIBHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUS MIOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsKECTH M 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
nanenus. JBuwxkenue rmiaHetr Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIIEHHOM OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynbee Tena. M3menenue mmmynbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
MMITyJIbCa. P€akTUBHOE NBUKECHUE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa Ccuil TSHKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEPrUM U padoThl. [loTeHIIManbpHas YHEPTUs Tela, MOTHATOTO Hall
MTOBEPXHOCTHIO 3eMIH. [l0TeHIIManbpHas sSHeprus cxxaTtou npyxkuHbl. Knunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUU.

Hemoncmpauuu.

1. HalnroneHme MexaHMUeCKOro JBMKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

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

CpaBHeHUE TyTe W TPACKTOPUW ABHWKEHHS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBKECHUS.

HabGnronenue 1BM>KEHMS Tela 0 OKPY>KHOCTH.

HabGmronenne MexaHMueCcKUX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» npu €€ PAaBHOMEPHOM M  YCKOPEHHOM JBHWKCHHHU
OTHOCHUTENFHO KaOWHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Teja W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

HabGnronenue paBeHcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKEHUH.

[lepenaya uMIrybca py B3aMMOJCHCTBUU TEN.

[IpeoOpa3zoBaHus SHEPTUH PU B3aUMOJICUCTBUU TEJL.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.
HabroieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU IPH CBOOOIHOM I1a/IEHUH.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU IIPU JBHKECHHUH TeNa MO IEVCTBUEM
IIPY>KUHBI.

Jlabopamopnvie pabomul u onvimaol.

1.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JBYDKCHUS IApUKA WIN TEJICKKH.

OnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
[IapyKa MO HaKJIOHHOW ITIOCKOCTH.

OnpeneneHue yCKOpEHHs] Tejaa IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHME MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIaBJICHHUSI.

Omnpenencaue kKodphumeHTa TPEHUS CKOJIbKCHHS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHI CUJIbI TPEHUS NMPU PABHOMEPHOM JBIKCHUHU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.



10. Onpenenenre pabOTHl CWIBl  YIPYrOCTU TP TMOABEME Tpy3a C
WCIIOJIb30BaHUEM HETOIBMKHOTO U TTOJABUYKHOTO OJIOKOB.

11. I3yueHue 3aKOHa COXPAHEHUS IHEPTUU.

Paznen 9. Mexann4yeckue KoJied0aHusi M BOJIHbI.

KonebarensHoe nBrxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHMI: TIEPHOT,
4acToTa, aMIUIUTYy1a. MateMaTu4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBparieHue
DHEPIUH IPH KOJIeOATEIHPHOM JIBUKEHUH.

3aryxatomue — koneOanus.  BwiHykaennele — konebanms.  Pe3onanc.
Mexannueckue BoaHbl. CBoWcTBa MeXaHWYeCKuX BOJIH. [IpoponibHbie U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
Mexanuyeckue BOJIHBI B TBEPJIOM TEJIE€, CEHCMUYECKUE BOJIHBI.

3Byk. I'pomkocTh 3Byka U BbicOoTa ToHa. OTpakeHue 3Byka. MHbpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGmronenue konebGaHuW Tel TOA JACHCTBUEM CHUJIBI TSDKECTH U CHIIBI
YIPYTOCTH.

HabOmronenue koinebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HabGnronenue BRIHYXAEHHBIX KOJIEOaHW U PE30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HaOmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKHI pe30HAaHC.

./Iaﬁopamopnbte pabomul u onvimol.

1. OmpenenieHHe YacTOTHl M TMeEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
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MasTHHKA.
2. OmnpenesneHue 4acTOThI U NIepruoia KoieOaHul NpyKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCMMOCTH Mepuo/ia KOJIeOaHUH MOABEIIEHHOTO K HUTH
rpy3a OT JAJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCMMOCTH NEpUoAa KosieOaHUil rpy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.
6. OmbIThI, JAEMOHCTPUPYIOIIME 3aBHUCHUMOCTb Mepuoja  KoJeOaHHit
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.
7. W3mepenue yckopeHust CBOOOTHOTO MaeHHUS.
Pazgea 10. D1eKTpOMArHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMarHuTHble  BOJIHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »ieKkTpoMarHUTHBIX BOJIH. Kcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.



DJieKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiiCcTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — cBera.  [IpsmosmHenHOe
pacnpoctpanenue ceera. 3atMeHust ConHua u Jlynel. Otpaxenne ceta. [lnockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH IperomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. lcCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
ONTHUYECKHUX CBETOBOJAX.

Jlunza. Xox nyueir B JumH3e. Onruyeckas cucreMa (Qoroamnmnaparta,
MHUKpPOCKOIIa M Tejeckona. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CHEKTpaJIbHBIX BETOB. JlMciepcust cBeTa.

Jemoncmpayuu.

[IpssMOTMHENHOE pacIpOCTPAaHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenune n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XOoJ ny4yer B pacCEenBAIOIIECH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIBIO JIMH3.

[Tpuniun aevictBus ¢oToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e0ro cBeTa MpH CI0XKEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yTria OTPAKEHHsI CBETOBOTO Jiyda OT YIUIa
najieHusl.

2. M3yueHue xapakTepUCTUK U300pa’KeHUs MPEAMETA B TUIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiy4a OT yrIJia
NaJEHUS HA TPAHULIE «BO3TyX—CTEKIIOM.
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4. TlomyyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUS U ONTHUYECKOM CHIIbI coOMparoueit
JIVH3BI.

6. OIBITHI 10 Pa3JI0KEHUIO OETIOr0 CBETA B CIEKTP.

7. OmBITBI MO BOCTIPUSTHIO LIBETA MPEAMETOB IMPH UX HAOIIOACHUM uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble AIBJICeHHUS.

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

PamnoaktuBHOCTE. Anb(a-, 6eTa- 1 ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snapa. HW3ortonsl. PaanoakTrBHBIE
npeBpaieHus. [lepron nonypacmnana aTOMHBIX SIEP.

SnepHple peaknuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3W aTOMHBIX siaep. CBs3b MacChl W JHEpruu. Peakuumm cuHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

SAnepnas sHeprerka. J[eWCTBUS paguOAKTUBHBIX HW3JIYYEHUH HaA >KHUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U TIPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CIUIONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HMccnenoBaHue TpPEKOB: MU3MEPEHHUE DHEPIMM YACTHUIBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000MTAIONTUN MOIYIIh IPEIHA3ZHAYCH JIJIsi CUCTEMAaTHU3aIuH
u  0000mIeHUsT MPEIMETHOTO  COACPKAHUS UM ONbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCErO Kypca (U3MKH, a TAaKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOpABIIMX ATOT YUEOHBII IpeAMET.

[Tpy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBaeTCsl JOCTUKEHUE MPEIMETHBIX U
METANpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS



SBJICHUM TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUS, TPUMEHSS T[OJy4YEHHBbIE 3HAHHWS, pelaTh 3aJa4d, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBEHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pas3jielia Pealn3yeTcs
32 Ccu€T TOro, 4YTo OOydYarouIMecs BBIMOJHAIOT 3aJlaHusi, B KOTOPBIX UM
npearaeTcs:
HAa OCHOBE TOJIYYEHHBIX 3HAHUN pacro3HaBaTb M HAYyYHO OOBICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TIOBCETHEBHOM JKU3HMU;
WCITOJIb30BATh HAYYHBIC METOJIBI UCCICAOBAHUS (PU3NUCCKUX SIBJICHUH, B TOM
YHUCIIE U1 NPOBEPKHU TMIOTE3 U MOJIYYECHUSI TEOPETHUYECKUX BBIBOJIOB;
OOBSCHATh HAy4yHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKEHHM COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMED, IPAKTUYECKOTO UCTIOJIb30BAHUS PA3TUYHBIX HICTOUHUKOB
SHEPIrUH HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUSI BCEX MU3BECTHBIX BHUJIOB
SHEPIHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpPaBICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.
B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO O0IIIET0 00pa3oBaHuUs

y oOyuatoierocsi 6yayT copMUpOBaHbl CIEAYIONME JTUUHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

— IPOSBIICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM

duznyecKoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX

M OTUYECKHX MpoOJieM, CBS3aHHBIX C TPAKTUYECKUM MPHUMEHEHUEM

JOCTUKEHUM (PU3HNKY;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH

YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO

MIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKH KakK MOIIHOIO HHCTPYMEHTa

IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BAXKHEUILIEN COCTaBIISIOLIEH

KYJBTYPBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEN0BATEIbCKON

NEeATENBHOCTH;

S5) ¢opmupoBaHusi  KYJBTYPbl 3I0POBbSI M  3MOLMOHAJIBLHOIO

0/1aromnoJry4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro o0pa3a KU3HHM B COBPEMEHHOM

TEXHOJIOTMYECKOM MHpE, BAXKHOCTH TNpaBUJ O€30IacHOro TIOBEJEHUS Ha

TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O00OPYIOBaHUEM B

JOMAIIIHUX YCIIOBUSX;

— c(hopmMupoBaHHOCTh HaBbIKa pedIieKCUH, MpPU3HAHUE CBOETr0 IpaBa Ha

OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yeaoBeKa;

6) TPy10BOIr0 BOCIMTAHUSA

— AKTHBHOE y4YacTHE B PEIICHUM MPAaKTUYECKHX 3a1ad (B paMKaxX CEMbH,

oOpa3oBaTeNbHOM  OpraHM3alu, TopoAa, Kpas) TEXHOJOTMYECKOH U



COIIMAJILHOM HAIMpPaBJIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE U (DU3NUYECKHUX
3HaHUM;

— HUHTEPEC K MPaAKTHUYECKOMY M3YUEHUIO Ipodeccuid, CBI3aHHBIX ¢ (PUZUKOM;

7) 3KOJIOrH4eCKOr0 BOCIIMTAHUSA:

— OpHEHTaIlUs Ha MpUMEHEHHE (U3WYECKUX 3HAHWUW JUIS pEIIeHHs 3a71ad B
o0JlacTH OKpy’Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPeJIbl;

— OCO3HAHHUE TJIO0ATBHOTO XapakTepa AKOJOTMUYECKUX MpoOiIeM U MyTell ux
pelIeHus;

8) amanTanum K M3MEHSIIONIMMCS YCJIOBHSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

— MOTpeOHOCTh BO B3aUMOJECHCTBUU TMPU BBIMOJHEHUM UCCICAOBAHUM U
IPOEKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
JIPYTHX;

— TIOBBIIICHUWE YPOBHA CBOEH KOMIIETEHTHOCTH 4YE€pe3 MPAKTUYECKYIO
NESATEIbHOCTD;

— MOTPEOHOCTH B (JOPMHUPOBAHUN HOBBIX 3HAHHUH, B TOM 4YHuCje (HOPMYIHPOBATh
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NYECKUX OOBEKTaX U SIBJICHUSAX;

— OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00J1aCTH
busuKy;

— IUJIJAHUPOBAHHME CBOETO Pa3BUTUS B MPUOOPETECHUU HOBBIX (PU3NUESCKUX
3HAHUI;

— CTpEeMJICHHE aHATM3UPOBATh M BBISBIIATH B3AMMOCBS3U IIPUPOJIBI, 00IIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

— OILICHKAa CBOMX JCHUCTBUM C Y4YETOM BIIMSAHUS HA OKPYKAIOUIYHO Cpeny,
BO3MOJKHBIX TJIOOAJIBHBIX MOCIICICTBHUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbTaTe OCBOCHHS TporpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIE
pe3yJbTaThl, BKIFOYAIOIINE TI03HABATEIbHBIC YHUBEPCAIbHBIC YIeOHbBIE CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBbie Jijornueckue 1eiicTBUA:



BBISIBJSITh W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPHU3HAKH OOBEKTOB
(ssBNIEHUN );

yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS AJIS
000OIIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W IMTPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITh TPUYUHHO--CJICICTBEHHBIC CBS3M MPU H3yYEHUH (PU3NIECCKUX
SIBJICHUHA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIIOIb30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoW Quzndeckoin
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIIETO ¢ YYETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

HCTIOJIb30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIIbCKU HHCTPYMEHT TTIO3HAHUS,
MIPOBOAUTH MO CAMOCTOATEIIBHO COCTABJIEHHOMY IUJIAHY ONBIT, HECIIOKHBIN
(bU3NYECKUl DKCIEPUMEHT, HEOONBINOE HCCIeAOBaHUE (PU3UUECKOTO
SIBJICHUSI;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICOBAHUSA WUJIN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHHS M BBIBOJBI 110 pPe3ysibTaTaM
MPOBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JlalibHEMIIIEE pa3BUTHE  (PUBUUYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCIIOBUAX U KOHTEKCTAaX.

Pabora c nunopmanueii:

NPUMEHSTh Pa3IMYHbIE METO/bl, HHCTPYMEHTHI U 3alIPOCHI P MOUCKE U
otOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEJIOKEHHOW Yy4eOHOU
(bu3nYeCcKoM 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUIOB U (POPM Ipe/ICTaBICHMUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaNbHYIO (OpPMY  MpEACTABICHUS
uHpoOpMalMu W WUIIOCTPUPOBATh pellaeMble 3aJaud  HECIIONKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIMSMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:

B XOJ€ OOCYXIeHUsi y4eOHOro Marepuana, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 33a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYX TaeMON TEMBI U
BBICKA3bIBaTh WJICU, HAlleJIEHHBIE Ha pEUICHUE 33Jaud M TMOAAEp KaHHe
OJ1aroKes1IaTeIbHOCTH OOIIEHNUS;



CONIOCTABIISITh CBOU CYXICHHS C CYXACHUSMH JAPYTHX YYaCTHUKOB
auraora, oOHapy>KUBaTh Pa3IMuUe U CXOJCTBO MO3HIINH;

BBIPQKATh CBOIO TOYKY 3PCHUS B YCTHBIX U MMUChMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MUECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICIOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHyaTbHOW pabOTBI TpPHU PEUICHUH KOHKPETHOH (U3UUECKON
po0JieMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ JOCTIDKEHMIO: PpaCIpeNeNiaTh poid, OOCYXIaTh NpPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJibTara Imo
CBOEMY HAINpABJICHUIO M KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYyaIMsIX, TPEOYIOITHX
TUTSL perieHust (GU3NISCKUX 3HAHUM;

OpUEHTUPOBAThCS B  PAJIMUHBIX MOAXOAAX MPHUHATUS  PEIICHUN
(vHIMBUAYaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
rpymIon);

CaMOCTOSITENTFHO COCTaBJISATh AITOPUTM pelieHus: (PU3NIecKor 3a1aul Win
IJlaHa MCCIEOBaHUSI C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjlaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAllMU U IPEAIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(bu3MUEeCKOro HMCCIAEAOBAHMS WM TPOEKTAa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBIIMXCS CHUTYyallMil, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUThb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JAUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHHUS U JIOTUKY APYIOro;



MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHUH (HU3NIECKUX 3a/1a4 UIH
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yuyeHus B 7 KJiacce peaMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHU:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SBJICHUSA,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUOKOE, Ta3000pa3HOE), MEXAaHUYECKOE JBWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIacTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBneHus (Auddy3us, TEMI0BOE JBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIJKCHHE, HEpPaBHOMEpPHOE  JBWIKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpallleHus, TMeperaya JaBJICHUS TBEPABIMU TeEJIaMH, S>KUIKOCTAMH H
razamud, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) Mo ONHUCAHUI0 UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE M3YYCHHBIX (DU3NUECKUX SIBJICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MpPUMEPHI IBWKCHHUS C PA3TUYHBIMH CKOPOCTSIMH B JKUBOW U HEKHBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUS B MPUPOAEC U TEXHHUKE, BIIMSHUE
aTMOc(EepHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUuaru B
TeJIe YeJOBeKa, MPU ITOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TE M (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbuznyeckre BEIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSIST CKOPOCTh, CUJIa YIPYTrOCTH, CHJIA TSKECTHU, BEC
Tella, Cuja TpPEeHUsA, JAaBlicHHWe (TBEPAOTO Tejla, KUJKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CHJIa, MEXaHWYeCKass paboTa, MOIUTHOCTh, IUICYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIMalIbHAs JHEPTUsi), MPU OMHCAHUU TPaBUIBLHO
TpakToBaTh  (U3UYECKUM  CMBICI  HUCIOJB3YEeMbIX  BEJIUYUH, HX
0003HaueHUs W €IUHUIIBI (U3MUYECKUX BEIUYMH, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUSHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMYNH;



XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl TIpaBujia CIOKEHUs CU (BAOJb OAHOM MpsiMoii), 3aKoH ['yka,
3akoH Ilackans, 3akoH ApxuMena, IpaBUiIO paBHOBecUs pbiuara (0J10ka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
OPHEPruH, TPU OTOM [aBaTh CIOBECHYI0O (OPMYIHMPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBICHUS, ITPOLIECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallUl NPAaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITH TIPUYMHHO--CIICCTBEHHBIE CBS3H, CTPOUTh OOBACHEHUE U3 1-2
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemarbs pacy€THbIE 3anadyd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopMmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCIIOBHS 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYJBI UM HPOBOAMUTH Pacd€Tbl, HAXOJIUTH CIIPABOUHBIE
JaHHbIE, HEOOXOANMBIE JIs PEIICHUs 3a/1a4, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOKHO pEIIUTh NpPH MOMOLIU
(U3MYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
OpeanoyiokeHue  (TUMoTe3y),  pa3iuyaTh U MHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/JIBI I10 €T0 pE3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJIL: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHNs, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOT0 000pYy10BaHMs,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBITIOJIHATD MPSMbIE U3MEPEHUS PACCTOSHMUS, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
U(POBBIX TMPUOOPOB, 3aAMMCHIBATH IIOKa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol € HCMOJb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO ABWKYLIETOCs TeJla OT BPEMEHM [BMXKCHUS TENA, CHUJIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHWJIBI TPEHHUS OT IUIOLIAAN CONPUKOCHOBEHUS TEJI, CUIIBI
YOPYrOCTA OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
IUTaBaHMsI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  YYEOHOrO0 MCCIEIOBAaHUA, COOMpATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNys NPEJIOKEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEIMYMH B BHJIE
NPEJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3ysibTaTaM
UCCIIETIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3MUYECKUX BEJIUYMH (TUIOTHOCTD
BEIIECTBA JKUIKOCTH M TBEPAOrO TEjla, CHUJIAa TPEHHS CKOJIBXKEHHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs CWIa, JEHCTByMOIIas Ha
NOTpyKEHHOE B KHUJAKOCTh TeNO0, KOA()(PHUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKIUHU: TIpU
BBITIOJIHEHUHU H3MEPEHHM COOMpATh SKCIEPUMEHTAJIbHYIO YCTaHOBKY H
BBIYHCIIATH 3HAUEHHE UCKOMOW BEJIMYUHBI,

cOOJII01aTh MpaBUjia TEXHUKN 0€30MIaCHOCTH MpHU paboTe ¢ J1abopaTOPHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYJbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh MPUHIUMBI JCUCTBUS HW3YYCHHBIX NPHOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHus (B TOM YHUCIE:
HNOJUIMIHUKY, YCTPOWCTBO BOJOIPOBOAA, TUIAPABINYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (pU3MYECKHUX SBJICHHN M HEOOXOIUMbIE (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIIOACHHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpeie;

OCYILECTBISATh OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUW M TYTEM CpPABHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITh
HEOCTOBEPHOM;

MCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
auTepaTypy  (pU3MYECKOro  coiepXaHHs, CIPaBOYHbIE MaTepHabI,
pecypcsl cetu MHTEepHET, BIageTh mpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBON CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUS, B TOM



yyciae MyOJuYHO JeNaTh KpaTKUe COOOUIEHHsI O pe3yibTaTax IPOEKTOB
WIM Y4eOHBIX MCCIENOBAaHUM, IpPU H3TOM TIPaMOTHO HCIOJIb30BATh
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUICHUE MTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUMN paclpeneniaTh
OO513aHHOCTH B TpPYIIIE B COOTBETCTBUM C IIOCTABJICHHBIMM 3aJa4aMH,
CIIEIUTh 32 BBIIOJHEHUEM IUIaHA JEMCTBHUM, aJE€KBAaTHO OLIEHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJIECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIHX.

K xoH1y 00yueHus B 8 kij1acce npeMeTHbIE PE3yIbTaThl HA 0230BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHHUI:

HCTIOJIb30BaTh MOHATHUS: Macca U pa3MeEPbl MOJIEKYJI, TEIJIOBOE JIBHKECHUE
aTOMOB M MOJIEKYJI, arPETraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSS DJHEPrusi, TEIUIOBOW JIBUTATEIb,
AJIEMEHTAPHBIA JICKTPUYECKUAM 3apsil, SJICKTPUUECKOE T10JI€, IIPOBOJIHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;
paznuyarh ABJICHUS (TEIJIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIJIOBOE PAaBHOBECHE, CMAUMBaHWE, KAWLUIAPHBIC SIBJICHUS, WCHAPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3alus (OTBEpJeBaHHUE), KHIICHUE,
Terjonepeaaya (TEnI0nmpOBOHOCTD, KOHBEKIIUS, H3JIyYEHHUE),
AIEKTPU3ALMUS TEJ, B3aUMOJICCTBUE 3apANIOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JECHCTBUE
MarHMTHOTO TOJIsi HA MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
[0 OIMCAaHUID HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KaloleM MHpe, B TOM 4ucie (U3UUYECKUE SBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKECHUE W KANWULSAPHBIE SIBJICHHUS B MPUPOJE,
KpUCTaJUIbI B mpupone, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpPCKHE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJICKTPUUCCKUE
ABJICHUSI B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHW3MOB, MarHUTHOE
nosiie 3emuin, Jpedd MoJroCOB, pOJb MAarHUTHOTO TMOJIS JJIS KU3HU Ha
3emiie, MOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBIICHUS, UCIIOIB3YS
dbuznyecKkre BEIWYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUIECTBO
TEIUIOTHI, yJEJIbHAsg TEIUIOEMKOCTh BELIECTBA, YJIEJbHAsA TEILIOTa



IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(M(PUIMEHT TMOJE3HOr0 JCHCTBUSI TEIIOBOM
MAaIllUHbI, OTHOCUTEJIbHAS BIAXHOCTh BO3[yXa, JJICKTPUUYECKHI 3aps,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOT0  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEIUYMH, 0003HAYEHUS U €IUHUIIBI
bu3nYeCKUX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
(¢u3MYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS M IPOIIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO--KHHETHUYECKON TEOpUHU
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3UIMHU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpaHEHUS DSHEpPruM, IIpU 3TOM J1aBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa M 3alMCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHIABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh O0bsICHEHHE U3 1-2 ornyeckux
1IaroB ¢ Omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUYECKUX SIBJICHHH,
(U3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEN;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAJIM3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIIOBHME, BBISBIATH HEIOCTATOK
JAHHBIX JJI  pEIIeHUs 3a7a4d, BBIOMpATh 3aKOHBI U (HOPMYIIHI,
HEOOXoaAuMble JUIsl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUYNHBI C U3BECTHBIMH JJTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXKHO PELIUTh MpPU MOMOUIH
(Gu3NYECKUX METO/OB, MCIONb3Yys OMHCAHUE HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpsJKA
MIPOBENICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUW WU
bu3znyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0b&éMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjolaromei)
MOBEPXHOCTH, CKOPOCTh MCHApEHMs] BOJbI OT TEMIEPATYPhbl KUIAKOCTH U
IJIomAan €€ TMOBEPXHOCTH, DJJEKTPHU3alus TEI W B3aUMOJCUCTBUE
NIEKTPUYECKUX 3aps/iOB, B3aUMOJEHWCTBHE IOCTOSHHBIX MAarHUTOB,



BU3yalIM3allisi MArHUTHBIX [IOJEHM ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHuTHOTO MOJIA HAa MNPOBOJHHUK C TOKOM, CBOWMCTBA 3JEKTPOMArHWTa,
CBOMCTBa DJIEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (GOpMyJIUpOBaTh
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 MPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBITIOJHATh  NOPSIMBIE  WU3MEPEHUA  TEMIIEPATypbl,  OTHOCUTEIBbHOU
BJI&JKHOCTH BO3JyXa, CHJIbI TOKA, HAIpPSHKEHHS C UCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (DU3HUECKUX BEJIUYUH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOMN MOTPEIIHOCTH;
IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JUIMHBI, IUIOMAAU IONEPEYHOTO
CEUEHHMSI U Y/ICJIbHOTO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIENOBAHUE TIOCIENOBATENIBHOIO M IApPaJUIEIBbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeNys NPEIJIOKEHHOMY IUIaHy, (DUKCHUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (Pu3nyeckux BeauuuH (yaelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTUBICHUE NPOBOJHMKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOKEHHON MHCTPYKIUU, U
BBIYUCIISITh 3HAYEHUE BEJIMUUHBIL;

COOJTI0/IaTh MpaBUiia TEXHUKU 0€30MaCHOCTH TIPHU padoTe C 1ab0paTOPHBIM
00opy10BaHUEM;

XapakTepu30BaTh MPUHIUIBI  JACHUCTBUS HU3YYEHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOWHa, aMIIepMeTp,
BOJITMETP, CUETYMK DJIJIEKTPHUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIIBHBIE
npuOOpkl, HarpeBaTeIbHbIE IEKTPONPUOOPH! (IPUMEPHI), IIEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTEIIbHBIE
npuooOpbl 1O CXeMaM M CXEMaTUYHBIM PpUCYHKaM (KUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUECKUX



Hernen ¢ mociaeAoBaTesIbHbIM U MapajuleIbHbIM COSUHEHUEM DJIEMEHTOB,
pasnuyasi ycloBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUYECKUX 1IETICH;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOPMAIMI0O O  MpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1) obecrieyeHusi 0€30MacHOCTH MU oOpalieHnu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHMS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIEH Cpejie;

OCYIIECTBJIATh TOUCK WHPOpManmu (U3NUECKOTO COJICpKaHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW W IyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACTATh  MHGOPMAIHIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITI0JIb30BAaTh MPHU BBHIMOJHEHUU YUEOHBIX 3aJaHUM HAy4YHO--TIOMYJISIPHYIO
auTepaTypy  (QHU3MYECKOro - coAepaHHs, CIPAaBOYHBIE MaTEepHAIbI,
pecypcsl cetu MHTEpHET, BIageTh npuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanus HHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
0000mass uHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
COJAEp)KaHUsl, B TOM 4YHCJIE€ MyOJMYHO TPEACTABIATH pPE3YyIbTaThl
MPOEKTHOM WJIM MCCIEN0BATENBCKONW ACSITETbHOCTH, P 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINEH;

IPU  BBITIOJHEHUH YYEOHBIX TMPOEKTOB W HCCIEAOBAHUN (U3UICCKUX
MPOIECCOB pacTpeAesisaTh OO0S3aHHOCTH B TPYIMIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33J]a4aMHM, CJICTUTH 32 BBHIMOJTHEHUEM IUTaHA JACHCTBHUMA U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSTeTLHOCTD TPYIINbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICIHCTBUE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K kxoHIy 00yueHus B 9 kJjiacce mpeaMeTHBIC pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpPHs, OTHOCUTEITLHOCTh MEXAHWYECKOTO MBIKCHUS, Jedopmarius
(ympyrasi, mjaacThuyeckasi), TpEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHMYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAaTbHO30PKOCTb,
CIEKTPBbI UCITYyCKaHUs U TMOIJIOIECHUs, alibda-, 6eTa- U raMma-u3IydeHus,
W30TOIIbI, SiFIEPHAsl SHEPTETHKA,



paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHHE, CBOOOJHOE
najieHue TeJ, PABHOMEPHOE JIBJKEHUE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JBUXKEHUE, KOJeOATeIbHOE IBUKECHHUE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBH)XEHHUE, OTPaKEHHE
3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue OeIoro cBeTa B
CHEKTp M CJOKEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJHOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
W3JIy4YEHUS ) IO ONMKUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHUS B MPHUPOJE:
MPUJIUBBI U OTJIMBBI, IBUKEeHUE TIaHET COJIHEUHON CUCTEMBI, PEAaKTUBHOE
JIBH)KCHUE JKHUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 3XO, LBETa Te,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JIEWCTBHE BHUIMMOTO,
yIbTPaUOIECTOBOTO U PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
paaoaKTUBHBIA (POH, KOCMUYECKHE Jy4H, PaJHOAKTUBHOE HW3ITYyYCHUE
NPUPOJHBIX MHUHEPAJIOB, JIEMCTBUE PAAUOAKTUBHBIX W3IyYEHUNA Ha
OpraHMW3M YEJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKHUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
dbu3nyeckue BEIUYUHBI (CpEIHSAS UM MTHOBEHHAs CKOPOCTh Tejla MpHU
HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE, TMEPEMEIICHHE, IMyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHu4eckass paboTa M MOIIHOCTb, TOTCHIMAJIbHAS DSHEPrus TeJa,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLUMAIIbHAS SHEPIHUsl CKATOU
NPYKUHBbI, KHUHETUYECKAas DSHEpPrus, IOJIHASI MEXAHUYECKas SHEeprus,
NEepPUOJl U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPE/bl), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBATh (DU3MUECKUH CMBICT HCIOJIb3YEMbIX BEITUYHH,
000O3HAaUEHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONIUE JIAHHYIO (PU3MUECKYIO0 BEJIUYUHY C JAPYTMMHU BEIMYUMHAMU,
CTPOUTH TpaPUKU U3yUCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M MPOLECCHI,
UCIIOJIb3Yysd 3aKOH COXPAaHEHHUs SHEPruu, 3aKOH BCEMUPHOTO TATCOTEHUS,



OPUHLMII CYNEPHO3ULMU CHUJI, NPUHUUI OTHOCHUTEIbHOCTH ['ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUs HMMITYJIbCA, 3aKOHBl OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3aps0BOI0 U MacCOBOTO YHUCEI
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €0 MaTEMaTUYECKOE BbIPAKEHHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TEJ, B TOM 4YMCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTH OOBACHEHHWE H3 2-3
JIOTHYECKHX IIaroB C OMOpPOM Ha 2—3 HM3yYEHHBIX CBOWCTBA (PU3UUYECKUX
SIBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pematb pacyéTHble 3adaud  (omupamlmuecs Ha cuctemMy u3  2-3
YPaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPAaTKOE
YCIIOBHE, BBISIBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IJISl PELIECHUS, IPOBOJIUThH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJINYUHBL;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOKHO pEIIUTh NpPH MOMOLIU
(U3MYECKUX METOIOB, HCIOJb3ySl ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE IPEAINOJIOKEHNE, OLIEHUBAaTh IPAaBWIBHOCTh IOPSIKA
IIPOBEICHUSI  UCCIEIOBAHUS, JIEJIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOAEHUH U OIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(bu3MUecKux CBOMCTB Ten (M3ydyeHue BTOpPOro 3akoHa HbroTOHA, 3aKOHa
COXPaHEHUsl HHEPrHM, 3aBUCHUMOCTh IMepuojia KoJeOaHUW NPy KHUHHOTO
MasTHHKA OT Macchl Tpy3a M KECTKOCTH NPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MAJIBIX KOJICOAHUH, MPSAMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasiiokeHre Oenoro cBeTa B CHEKTP, U3YUEHUE CBOMCTB M300paKe€HUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHWsI IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENILHO  cOOMpaTh YCTAHOBKY U3 HW30BITOUHOrO Habopa
o0OpyZoBaHUsl, ONUCHIBATH XOJI OMNbITa W  €ro  pe3yJbTaThl,
bopMyIUpPOBAThH BHIBOJIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, OMpeesiss
CpeqHee 3HAUYeHHE H3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTeNbHOTO PUOOpa);

IPOBOJUTh MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCITOJIb30BAaHUEM IMPSMBIX HM3MEPEHUM (3aBHCHUMOCTh MYTH OT BPEMEHU



IpyU PaBHOYCKOPEHHOM [IBJKEHMM O€3 HauyajJbHOM CKOpPOCTH, Mepuoaa
KOJIEOAHMI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaK€HUs CBETa OT yIJia MaJeHUs U yrja MpeIoMJICHUs OT yria
najicHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO CcOOUpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW  3aBUCHMOCTH
bu3nUecKuX BEIUYMH B BUAEC TaONMIl U T'papUKOB, JIeJIaTh BBIBOJIBI IO
pe3yibTaTam UCCleI0BaHuUs;

IPOBOJAUTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHsis
CKOpPOCTh M YCKOpPEHHE TeJa TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUs! CKOJBKEHUS, MEXaHW4eckas pabdoTa U MOIIHOCThb, 4YacTOTa U
nepuoJl KojeOaHWii MaTeMaTHYecKoro W MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomed JIMH3bI, PaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh IKCHEPUMEHTATbHYIO YCTaHOBKY HU
BBITNIOJHATh U3MEPEHUS, CIENysl MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MIaCHOCTH IIPpHU paboTe ¢ JabopaTOpHBIM
0o0opyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (QPU3NUYECKUX MOJENeH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HMCTOYHUK
CBETa, JydY, TOHKAas IJIMH3a, IUIAHETApHAas MOJENTb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepu30BaTh TMPUHIUIBI JCWCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMepuckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOTN, JO3UMETp, Kamepa BuiabcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pusnmyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX TMPOIIECCOB
IpU pEIIeHUH Y4eOHO--TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JnuH3e;
OPUBOJUTH  MpUMEpbl  (HaXOAUTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU JJi1 obecriedeHusi 0€30MacHOCTH TP OOpaIieHnu ¢ mprudopaMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOIEeH cpeie;



OCYILECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, caMOCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IYTU ONpPEENIEHUsI JOCTOBEPHOCTH MOJIYyYEHHON MHPOpMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JONOJHUTEIIBHBIX HCTOYHUKOB;

UCITOJIB30BAaTh MPY BBINOJHEHUN YUEOHBIX 3aJaHUI HAyYHO--TOMYJISIPHYIO
JAUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, BiiaeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
nyOIMYHO NPEACTABIATh PE3ybTaThl IPOEKTHON WK UCCIEN0BATEIBCKOM
NEATEIbHOCTH, TMPHU 3TOM TPAMOTHO  HCIIOJIB30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT K3y4aeMoro paszjena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



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. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa

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

Pa3nen 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHNH BelleCTBA

2.1 CTpoeHUe BelllecTBa 1 bubmmorexa LHOK
' p https://m.eds00.ru/7f416194
59 JIBM>XeHUE U B3aUMOJICHICTBUE YaCTHIL 2 1 bu6mmoreka [IOK
' BEILECTBA https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2.3 ArperaTHble COCTOSHUS BEIIECTBA 2
P B https://m.eds00.ru/7f416194
Wroro no pazmeny 5
Pa3nen 3. /IBukeHne U B3auMo1eiicTBUE TeJl
b K
3.1 MexaHUUeCKOE OBIKEHUE 3 nbmmorexa O

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

3.2 WNueprus, macca, TUIOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

33 Cuma. Bupt cunt 14 ! 2 https://m.eds00.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 JaBIICHHE KHKOCTH > https://m.eds00.ru/7f416194
bubmuorexa [JOK
4.3 ATmochepHoe apieiHe 6 https://m.eds00.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE y 1 3 bubnnoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Htoro no pazneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
bu6nmoreka [JOK
>1 Pabora u momtsocTs 3 ! https://m.edso0.ru/7f416194
bu6nmoreka [JOK
52 Hpocthie MeXaHH3MEI > . https://m.eds00.ru/7f416194
bu6nmoreka [JOK
>3 Mexaireckas Suepris 4 1 1 https://m.eds00.ru/7f416194
Wroro no pazueny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12




8 KUIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Konrposbnble IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TenJioBble siBJIEHUSI
. bu6mmoreka [IOK
11 CrtpoeHue u cBOWCTBA BelleCTBA 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 DNIeKTpUUYECKHE 3apsiabl. 3apsHKEHHbBIE Tela 7 1 bubnnoreka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN 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
SCKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KUIIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne ni/m P Konrposbnble IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJIeHUs
11 MexaHn4eCKOe IBHXKCHUE U CIIOCOOBI €0 10 1 bubmuorexa [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B 7 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHET COXpAHCHILt https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJHbI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAHHHCCIHE KOJCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHHHCCIUE BOJHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
DNEeKTPOMarHUTHOE MOJIE U bubmuorexa [IOK
3.1 6 2
3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
41 3aKOHBI pacpOCTPAaHEHHUS CBETA 6 2 bubnmnoreka [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. KBanToBbI€e IBJIeHUSA
bu6mmoreka [IOK
51 Hcnyckanue 1 mOTJIoIeHHe 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
Htoro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IIM I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHHE 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 IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourposbnbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl

1 ®u3nka — Hayka o npupoje. SIBienus 1
MIPUPOJIBI

2 dusnyeckue SABICHUS 1
dusnuecKre BEIMYUHBI U UX U3MEPCHUE
VYpok-uccnenopanue "M3mepenue

4 TEeMIIepaTyphl MPU MOMOIIIH KUIKOCTHOTO 1 1
TEPMOMETPA U JaTYUKA TeMIEpaTyphl"

5 Mertoasl HaydyHOrO Mo3HaHus. OnucaHue 1 bu6mmoreka [IOK
(bU3MYECKUX SIBICHUN C TTOMOIIBIO MOJIeNeil https://m.edsoo.ru/ff09f72a
VYpok-uccnenonanue "lIpoBepka runoTes3sl:

6 JATBHOCTh MOJIETA IMIApUKa, MYIIEHHOTO 1 1
TOPU30HTANILHO, TEM OO0JIbIIIE, UeM OOJIbIle
BBICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI
7 JIOKa3bIBAIOIIME JUCKPETHOE ’CT OocHHUE 1 bubmmorexa [IOK
p P https://m.edsoo.ru/ff09fe0a
BEIIECTBA

8 JIBr>KeHHEe YacTHI BEIIECTBA 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoanue «OmNbITHI 11O 1 1

HaOJIIOICHUIO TEIJIOBOTO PACIIUPEHUS




ra3oB»

10 ArperaTHble COCTOSIHUSI BELLIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSIHUIN BOJIBI.
11 O606menue no pazaeny «llepBoHadanbHbIe bubmmorexa [JOK
https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHHUU BEILIECTBA»
12 Mexanudeckoe JBrxeHue. PaBHomepHoe u bubmuorexa [JOK
HEPaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 CKopocts. EAMHHLEL CKopoCTH https://m.edsoo.ru/ff0a079c
14 Pacyer myTu 1 BpeMeHH BUKEHUS Bubmorexa ITOK
https://m.edsoo.ru/ff0a0ae4
bubmuorexa [JOK
15 HNuepuusa. Macca — Mepa HHEPTHOCTH TEN https://m.edsoo.ru/ff0a0cLo
16 IInoTHOCTH BemiecTBa. Pacuet Macchl u bubmuorexa [JOK
oObeMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue
MJIOTHOCTHU TBEPAOTO TEa»
18 Pemenne 3amaa mo treme "[lmoTHOCTH bubmuorexa [JOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuila KaK XapakTepHUCTHKA B3aUMOJIEUCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «3yuenue
20 3aBUCUMOCTH pacTskeHHs (1edopMariim)
MPYXUHBI OT MIPUIIOKEHHOUN CHITBI»
21 [[SIBnenue TsaroTenus. Cuia TsHKECTH
CBs13b MEX]ly CHJION TSKECTH U Maccou
bu6nmoreka [JOK
22 tena. Bec Tena. Pemenue 3aga4 o reme

"Cuna Tsoxecta"

https://m.edsoo.ru/ff0al778




93 Cuna TsKeCTH Ha IpYTruX IUIaHeTax. bubnunoreka [HOK
Pu3nyecKue XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hsmepertne cit. JIHaMOMETp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
26 Ciio)eHue IByX CHJI, HalPaBJICHHBIX MO bubnnoreka [HOK
OJIHOM mpsiMoi. PaBHOAEHCTBYIOMIAs CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3ana4 no teme
"PaBHonelicTByrOMmas cuin”
28 Cuia TpeHus u e€ BuAbl. TpeHue B mpupoe bubnnoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yuenue
29 3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT bubnnoreka [JOK
CWJIBI JJABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS TTOBEPXHOCTEH»
30 Pemenue 3a1au Ha onpeneneHue
PaBHOJECUCTBYIOLIEH CUJIIBI
Pemenue 3anau no temam: «Bec Tenay,
31 «['padmueckoe n3obpaxxkenue cuin», «Cumby, bubnuorexa LIOK
. https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CUII»
KonTponbHas padota no remam:
39 «MexaHunueckoe qBUKeHuey, «Macca,
IJIOTHOCTBHY, «Bec tenay, «['padudeckoe
n300paxeHue cuimy, «CHIIbI»
33 HNasnenue. CriocoObl yMEHBITICHUS U bubnmnoreka [JOK
YBEJIIMYECHUSA JaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS ra3a bubnmnoreka [JOK



oT 00béMa, TeMIeparypbl

https://m.edsoo.ru/ff0a2376

35 [lepenaya naBieHust TBEPABIMU TEJIaMHU, bubmumoreka [IOK
JKUIKOCTSIMHU U razaMu. 3akoH Ilackains https://m.edsoo.ru/ff0a25b0
36 JlaBiieHUE B KUJKOCTH U T'a3e, BBI3BAHHOE bubnunoreka [HOK
JIEACTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau mo teme «Jlapnenue B bubmuorexa [JOK
JKUJIKOCTH U Tra3e. 3akoH [lackamsi» https://m.edsoo.ru/ff0a2826
bubnuorexa [JOK
38 Coobmaiompecs cocynkl https://m.edsogru/ff0a2970
39 IM'uapaBnuueckuii mpecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopiiHeBo# KUIKOCTHBIN
Hacoc
41 ATmocdepa 3eMi U IPUYKHBL e€ bubnnorexa [JOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmocdepHoe naBieHue Eggjﬁ;f;i?ﬁ}; 0a2b5a
43 N3mepenne armocdeproro napnenus. OnpIT bubnnorexa [JOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTB aTMOC(HEPHOTO JaBJICHHS OT bubnnoreka [JOK
BBICOTBI HaJl YpPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe gaBieHne bubnnoreka [JOK
Ha Pa3Iu4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amaud mo reme " ATmocdepHoe
napiieHue"
47 JleficTBHE ®KUIKOCTH U Ta3a Ha MOTPYKEHHOE bubnmnoreka [JOK
B HUX T€J0. ApXHMeNI0Ba Cuiia https://m.edsoo.ru/ff0a3276
48 JlabopaTtopHas pabora «OnpeneneHue bubnuotexa [JOK



BBITAJIKUBAIOILECH CHJIbI, IEHCTBYIOIIEH HA
TEJO, MOTPYKEHHOE B JKUJIKOCTbH)

JlaGopaTopHas paboTa 1o Teme
«MccrenoBanue 3aBUCUMOCTH Beca Tella B

https://m.edsoo.ru/ff0a33fc

bubmuorexa [JOK

49 1
BOJIE OT 00bEMA MOTPYKEHHOHN B KHUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJlay
bubmuorexa [JOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota "KonctpyupoBanue
51 apeoMeTpa WM KOHCTPYUPOBaHUE JOAKU U 1
omnpezeneHue e€ rpy30noabEMHoOCTH"
Pemenue 3amau nmo remam: «IlnaBanue
52 cynoB. BosnyxomnaBanue», «JlaBieHue bubmorexa [JOK
YAOB. BOSIYX . https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
53 KonTponbHast padora no teme «/laBnenue
TBEPABIX TEJI, KUIKOCTEH U Ta30B)»
bu6nmoreka [JOK
54 Mexanundeckas pabora
P https://m.edsoo.ru/ff0a3f82
bu6nmoreka [JOK
55 MouHocTh. EquHHIEI MOIITHOCTH
- S m https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenoBanue "Pacy€r MoOIHOCTH, 1
pa3BuUBaeMoOM pH Mo IbEME 10 JiecTHUIIE"
57 [Ipocteie Mexanu3msl. Poruar. PaBHoBecue
CHWJI Ha pbIvare
Pbruaru B TexHUKe, OBITY ¥ IPUPOJIE.
58 JlabopaTtopHnas pabora «MccienoBanue 0.5 bubmorexa [JOK
p . pHAAP a ' https://m.edsoo.ru/ff0a478e
yCIIOBUI paBHOBECHS pbIYaray
59 Pemrenue 3amay mo reme «Y CII0BHUS bu6mmoreka [IOK




PaBHOBECHUSA pblyara»

KoaddutmenT monesnoro neicTpust

https://m.edsoo.ru/ff0a48a6

60 MexaHu3ma. Jlaboparopnas pabora 1 0.5
«3mepenue KII/] HakJIOHHOM MIOCKOCTH»
61 Pemenue 3amay no reme "Pabora, 1 bubmuorexa [JOK
MomHocTb, KIT/I" https://m.edsoo.ru/ff0a4c48
62 Mexanundeckas sHeprus. Kunernueckas u 1 bubnunoreka [HOK
MOTEHIMAIbHAS SHEPTUS https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTruu 1 bubmorexa HOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpPUMEHT I10 TeMe
"DKCIIEpUMEHTAJIBbHOE ONPEACIICHHUE
64 U3MEHEHUS KHUHETUUECKOU Y OTEHIIMAIbHON 1 1
SHEPTUHU MPU CKATHIBAHUU TEJIA TI0
HAKJIOHHOM IIOCKOCTH"
65 KonTponbnas pabota o Teme «Pabora u 1 1
MOIIHOCTb. DHEPIHsI»
66 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 bubnnoreka [JOK
TeMe "MexaHnuyeckoe ABHKeHue" https://m.edsoo.ru/ff0a4ee6
Pesepaublit ypok. Pabora ¢ Tekcramu mo
67 teme "JlaBineHue TBEPABIX TEII, KUIKOCTEH 1 1 bubmmorexa [IOK
" https://m.edsoo.ru/ff0a4ffe
ra3oB
68 PezepHblil ypok. Pabora ¢ TekcTamu mo 1
teme "Pabora. MomHnocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Konrpoabnsie IIpakTHyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KWHETUUYECKON TCOPUHU Y UX OIBITHBIE 1 bubmorexa OK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopaenu TBEPIOTO, JKUAKOTO U 1 bubnunoreka LIOK
ra3000pa3HOro COCTOSHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicCHEeHHE CBOMCTB TBEPIOTO, JKUIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBA Ha 1
OCHOBE TOJIOKEHUIN MOJIEKYISPHO-
KMHETUYECKON TeOpUHu
bu6mmoteka IIOK
5 Kpucranmnmueckue n amopdHbie TENa 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHme M KalWJUBSIPHOCTb. 1 bubmuoreka [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacmupeHue u cxaTmue 1 brbmmorexa [TOK
p p https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TeMIIepaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBFXKCHHS YaCTHUII
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS 1 bubmuoreka [JOK
BHYTPEHHEHN YHEPrUuU https://m.edsoo.ru/ff0a5c60
bubnuotexa [JOK
10 Buasl Tenonepenaun 1 1

https://m.edsoo.ru/ff0a6412




Ypok-koudepennus "IIpakTuueckoe

11 HCIOJIb30BAHKE TEIJIOBBIX CBOMCTB BEIIECTB bubmmorexa [JOK
B | https://m.edso0.ru/ff0a65c0
Y MaTepHajoB B IEISAX SHEProCOEPEeIKECHHS
12 KonnuectBo Teminotsl. Y aenpHas bubnuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIIOBOTO OaaHca. Bu6muoteka [JOK
TerooOMeH U TeTI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopnas pabora "HccnenoBanue
14 HBHeIfI/ISI TIE)EHJIO(I))(SMGHa MpU CMEUIIUBAHUHN bubmorexa HOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y TOPSIYei BOJIBI
Pacuer konuuecTBa TEMIOTHI, HEOOXOAUMOTO
15 JUIS HarpeBaHUs TeJa U BBIIEISIEMOT0 UM
MIPY OXJIAXKICHUHU
16 Jlaboparopnas pabota "Onpenenenue bubmmoreka [JOK
yZIeJIbHOM TEMJI0EMKOCTH BellecTa' https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y IeibHas TEIIoTa bu6nmorexa LIOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE
18 KPUCTAITTMYECKHX TeJ. Y IeTbHas TeIioTa bubmmorexa [TOK
P ' https://m.edsoo.ru/ff0a71d2
TUTABJICHUS
19 JlaGopatopHnas pabota "Onpeznenenue bubmmnoreka HOK
yI€IbHOM TEIUIOTHI TUIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubmmnoreka HOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kumnenue. Y nenpHas Temnora
21 napooOpa3oBaHUs U KOHJEHCAIIUH. bubmuoreka [JOK

3aBUCUMOCTh TEMIIEpaTypbl KUTIEHUS OT
aTMOC(epHOTO TaBJICHHS

https://m.edsoo.ru/ff0a786¢




22

23

Brnaxxnocts Bo3myxa. JlabopaTopHas padora
"OnpeneneHne OTHOCUTEIHHOM BIAKHOCTH
BO3IyXa"

Pemrenue 3ama4 Ha onpesesieHHe BIaKHOCTH
BO3/yXa

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[TpuHIHITB pabOTHI TEIIJIOBBIX JBUTATEICH.
[TapoBas TypOuHa. [IBurareiar BHyTPSCHHETO
CropaHus

25

26

27

KII/ TermoBoro nurarens. Tennosbie
JIBUTATEIIM U 3aIUTA OKPYKAOIIEH CPebI
3aKOH COXpaHEHMS U IIpEeBpalIeHUs SHEPTUU
B TEIUIOBBIX MpOIeccax

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"TernoBble siBIcHUA. V3MeHeHnE
arperaTHbIX COCTOSIHUM BelecTna'

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

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

28

Kontponbnas padota nmo teme "TemnoBbie
siBJIeHUsI. MI3MeHeHne arperaTHbIX COCTOSTHUN
BemecTsa"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a86ae

29

30

Onexrpusauus tein. /[Ba pona
ANEKTPUYECKUX 3apsI0B
VYpok-nuccnenoBanue "IaeKTpU3aLus TEI
MHIYKIMEW U IPU CONPUKOCHOBEHHUH"

31

B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona

bubmmoreka IIOK
https://m.edsoo.ru/ff0a87e4

32

33

OnexTpuueckoe nojie. HanpskeHHOCTD
aNeKTpu4ecKkoro nois. [Ipunnmn
CYNEPHO3UIINU INEKTPUUECKUX TTOJICH

Hocurenu QJICKTPUYCCKUX 3apsA10B.

bubnunorexa LIOK
https://m.edsoo.ru/ff0a8a0a




DnemeHTapHbId 3apsia. CTpoeHue aToMa

IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH

bubnunorexa LIOK

34
COXpAHEHUS JIEKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha NpUMEHEHUE CBOKCTB bubnmnoreka HOK
JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUI TOK, YCIOBHS €ro
36 cyuiectBoBanus. lcTrouHuku bubmorexa LHOK
4 i https://m.edsoo.ru/ff0a95a4
AJIEKTPUUECKOTO TOKA
37 JlelicTBUS SJIEKTPUYECKOr0 TOKA bubmorexa [JOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 AJICKTPUYECCKOTO T0JISI Ha TPOBOTHUKHU U 1
JADTICKTPUKH"
39 DNEeKTPUYECKHUI TOK B METAJJIAX, KUJIKOCTAX bubmmoreka [JOK
U ra3zax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas erb U €€ COCTaBHbBIE YaCcTH
41 Cuna toka. JlaGopaTopHas pabora 05 bubmuoreka [IOK
"N3mepeHue u perylIupoBaHHUe CUJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. BonbTmerp.
42 JlaGopatopHnas pabota "M3mepenue u 0.5 brbmmorexa LTOK
PaTOpHA p P ' https://m.edsoo.ru/ff0a9e14
pEryIupOBaHKe HAMPSHKCHUS
43 CornpoTuBIICHHE MPOBOAHHUKA. Y ACIBHOE bubnnorexa [JOK
CONPOTHUBJICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHnast pabora "3aBUCUMOCTh
44 AIEKTPUUYECKOTO COMPOTUBIICHUS 1 bubmmorexa [JOK
MPOBOAHUKA OT €ro JJIUHBI, IUIOIIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOro CeueHus: U marepuana”
45 3aBUCHUMOCTB CHJIBI TOKA OT HAIPSKCHHUS. bubnmnoreka [JOK




3akon OMa Jy1s ydacTKa 1enu

Jlaboparopuas pabota "Hccrnenoanne
3aBUCHMOCTH CHJIbI TOKA, HAYILETO Yepes3

https://m.edsoo.ru/ff0aa44a

bubnunoreka LIOK

46
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsbKeHUs Ha pe3ucrope”
47 ITocnenoBarenbHOE U apajieIbHOE
COEJIMHEHUS IPOBOJHUKOB
Jlaboparopuas padota "IIpoBepka npaBmiia
48 CJI0KECHUS HANPSHKEHUH TTPU bubnnorexa [JOK
IIOCJIEI0BATEIILHOM COCIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
Jlaboparopnas padota "IIpoBepka npaBuia
bubnnoreka [JOK
49 JUIS CUJIBI TOKA TPU MapajieIbHOM 1
" https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pewrenune 3anau Ha npumeHeHue 3akoHa Oma bubmmoreka [JOK
JUISL Pa3JIMYHOTO COEIMHEHUS IIPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bubmuoreka [IOK
3akon Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
paboOTHI U MOIIIHOCTH JIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuUecKre enH U MOTpeOuTenu
. bubmuoreka [IOK
53 3JIeKTpUUECcKOl sHepruu B ObITy. KopoTkoe 1
https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
54 "DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tea bu6muoreka [JOK
U UX B3aumoencTBus. [locTossHHbBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECKUN TOK"
55 Kontponbras paboTa mo teme bubnuotexa [JOK




"DnexkTpuuecKue 3apaabl. 3apsIKEHHBIC Tella
" uX B3aumoacucTaus. I1ocToSHHbBIN
AIEKTPUUYECKUN TOK"

https://m.edsoo.ru/ff0abea8

56 [TocTosiHHBIE MAarHUTHI, UX B3aUMOJCHCTBHE
57 VYpok-uccnenosanue "M3yduenue nonei 1 bubnmnoreka HOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe moje. MarautHoe nojie 3eMiIn U bubnuorexa [IOK
€ro 3Ha4eHME Ul KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OnbIT OpcTeaa. MaroHutHoe mose
bubnunoreka LIOK
59 ANEKTPUYECKOr0 TOka MarHuTHoe mose
https://m.edsoo.ru/ff0acld?
KaTYIIKH C TOKOM
[IpuMeHEeHHE AIEKTPOMArHUTOB B TEXHUKE.
" o bubnunoreka LIOK
60 Jlaboparopuas padota "M3ydeHue neiicTBUS 0.5
| https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM
DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.
Hcnons3oBanue >neKTpoABUTATENCH B
61 TEXHUYECKHUX YCTPOHCTBAX M HA TPAHCIIOPTE bubmorexa LHOK
. i https://m.edsoo.ru/ff0ac86¢c
Jlaboparopnas padota "KoHcTpyrpoBanue u
u3ydeHue paboThl ANeKTpoiBUraTens"
62 OneiTel Dapanes. 3aKOH AIEKTPOMarHuTHOM
naaykuun. [Ipasuno Jlenna
Onektporerepatop. CriocoOb! MoTydeHHs
63 ANEKTPUUYECKON dSHEPTUHU. DNEKTPOCTAHIIUU
Ha BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
64 [ToaroroBka Kk KOHTPOJILHOU paboTE MO TeMe
"DneKTpuUecKre U MarHUTHBIE ABJIEHUA"
65 KonTponbhas pabota no teme bubmuoteka [IOK

"DJIeKTpUYECKUE M MAaTHUTHBIC SIBIICHUS"

https://m.edsoo.ru/ff0acb14




66 PesepBHbIii ypok. Pabora ¢ Tekctamu mo 1 bubnmnoreka HOK
teMe "TeruoBble siBiIeHUS" https://m.edsoo.ru/ff0acc5e
67 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 bubmmoreka [JOK
teme "[loCTOSITHHBIN 3JIEeKTpUYECKU TOK" https://m.edsoo.ru/ff0acdc6
68 PesepsHblil ypok. Pabora ¢ TekcTamu 1o 1
Teme "MaruuTHeie siBIeHUS"
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 145




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne uudposeie
Tema ypoka Kourpoubnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Mexannueckoe aBuxkeHnue. MarepuanbHast 1
TOYKa
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE PSIMOIHHEWHOE IBH)KEHUE 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpSIMOITHHEHHOE IBUKEHUE. 1
Cpenssisi © MTHOBEHHAsI CKOPOCTh
5 [IpssMOnMHENHOE paBHOYCKOPEHHOE 1 bubnnorexa [HOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSMOJIMHEIHOTO
6 paBHOYCKOpEHHOTO NBMXeHUs. [ paduk 1
CKOPOCTHU
JlaboparopHas pabota "Onpenenenue
7 CKO peHI/IfI) TeJIaIL) npu aBHOpCKO €HHOM 1 1 bubmmorexa [TOK
YEROP PP . YERoP " https://m.edsoo.ru/ff0adb18
JBIDKEHUH 110 HAKJIOHHOM TIOCKOCTH
8 CBobOonHoe nagenue tei. OneiTel [anunes 1
PaBHOMEpHOE ABMKEHNE TTO OKPYKHOCTH.
9 [Tepwo, E JacToTa oopa eHHﬂpJ};)ItI(HefIHaH " 1 bubmmorexa [JOK
proa pait ) https://m.edsoo.ru/ff0ael76
yTJI0Basi CKOPOCTH
10 LlenTpocTpeMHUTENIBHOE YCKOPEHUE 1
11 [Tepssiit 3akoH HetoToHa. BexTop cuiibl bubnnorexa [JOK




https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HerotoHa. bubnnoreka [HOK
PaBHOelicTBYIOIIAA cHita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon Herotona. Cynepno3uius cui ngg;ﬁf;igrouﬁf 026982
14 Penienue 3a1a4 Ha NpUMEHEHHUE 3aKOHOB bubnnoreka [HOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuua ynpyroctH. 3akon I'yka ]P?tlffsnllj r(T)lfcI;saoch r(zlllfanecaZ
16 Pemenue 3amau no teme «Cumna yrnpyroctu»
17 JlabopaTtopHas pabota «OrnpeneneHue bubnnoreka [JOK
JKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Cuna Tpetis https://m.edsogru/fanf738
bubnnoreka [JOK
19 Pemenue 3amgau no reme «Cuiia TpeHUsD https://m.e dsogru /£0afa26
20 JlaGopaTtopHast pabota "Onpeznenenue bubnmnorexa [JOK
Kod(puImenTa TpeHUs CKOJIbKEHUS" https://m.edsoo.ru/ffOaf8be
21 Pemenue 3agau no teme "3akonsl HetoTOHA. bu6mmorexa [IOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
99 Cuia TSKeCTH Y 3aKOH BCEMUPHOTO bubnuorexa [JOK
TATOTEHUS. Y CKOpEHHE CBOOOHOTO TaACHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHue TEI BOKPYT
23 rpaBUTalOHHOrO 1eHTpa (ConHevHas
cucrema). ["amaktuxu"
24 Pemenue 3ampau no reme "Cuiia TsKecTu u bubnmnoreka [JOK
3aKOH BCEMHUPHOTO TATOTeHUs" https://m.edsoo.ru/ff0af5f8
25 [TepBast kocMHU4eCcKasi CKOPOCTb. bubnnorexa [JOK




HesecomocTs 1 nneperpysku

PaBHOBecue MaTepuaJIbHOM TOYKH.
AoOcomoTHO TBEpIOE Tesno. PaBHOBecHe

https://m.edsoo.ru/ff0af33c

bubmuoreka [JOK

26
TBEPAOIO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHus
27 MowmenT cunsl. LienTp TsxecTn
28 Pemenwne 3agad mo Teme "MOMEHT CHJIBL. bubmuorexa [JOK
HenTp Tsxxectn" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJILHOU pabOTe MO TeMe
29 "MexaHu4YecKoe IBUKEHUE bubmmorexa LOK
N 8 ) ’ https://m.edso0.ru/ffob0408
BsaumoneiictBue ten
KonTtponpHas pabora o Teme
30 "MexaHn4ecKoe IBUKEHUE bubnmorexa LHOK
y . https://m.edsoo.ru/ffOb06ec
BsaumoneiictBue ten
Nwmnynbe Tena. Umnynbse cuiibl. 3aKoH
31 COXpaHEHUsI UMITYJIbca. YTIPYroe u bubmmorexa [JOK
P yaer Tpyr https://m.edsoo.ru/ffob07fa
HEYIPYyroe B3auMo/IeiiCTBUE
32 Pemenue 3agau no reme "3akoH COXpaHEHUS bubnmnorexa [JOK
ummynsca' https://m.edsoo.ru/ff0b096c
33 VYpok-koHpepenius "PeakTuBHOE ABMKEHUE
B IIPUPOJIE U TEXHUKE"
bu6mmoreka [IOK
4 M
3 CXAHHHCCKA pAOOTA H MOUIHOCTH https://m.edsoo.ru/ff0b0a84
PaboTta cuibl TSKECTH, CHIIBI YIIPYTOCTH U bubnuorexa [JOK
35
CHUJIBbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 paboTHI CHJIBI TPEHHSI TTPH PABHOMEPHOM

JABUXXCHUU TEJIa I10 FOpPI3OHT&J'IBHOﬁ




IIOBEPXHOCTU»

Cas3b dHepruu u padboTsl. [loTeHnanbpHas

37
SHEPTHs
Kunernueckas sneprus. Teopema o bubnunoreka [HOK
38 o
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHUsI YHEPTUH B MEXaHUKE
40 JlaboparopHnas pabota «3ydeHue 3akoHa bubnmoreka [JOK
COXPAHEHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
41 KoiebarenbHoe IBUKEHHUE B €TO bubmuorexa [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxatomue kojaebanus. BeiHyX/1eHHbIE bubnnorexa [HOK
KkoJiebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTHuuecKuil ¥ IPYyKUHHBIM MasITHUKH
VYpok-uccnenoBanue «3aBUCUMOCTD ITEPUOIA
44 KOJIeOaHUI OT KECTKOCTH II WHBI X MacChl Bubmorexa ITOK
PyX https://m.edsoo.ru/ffOb197a
rpy3a»
45 [TpeBparienre SHEPTUU TP MEXAHUYECKUX
KOJIe0aHmIX
JlaOopatopHast padbora «Ompeneneaue
46 qacrome I/IpHG I/II)O a Kone6afmi;1 I WUHHOTO bubmmorexa LHOK
pHO pyx https://m.edsoo.ru/ffOblaec
MasITHHUKAY
JIaOopaTtopHas padora «IIpoBepka
47 HesaBI;cmﬁocmpne noja IfonegaHHﬁ rpysa bubmmorexa [IOK
PHOA py3a, https://m.edsoo.ru/ff0b197a
MOIBEIICHHOTO K HUTH, OT MacChl Tpy3a»
Mexanunueckue BojHEL. CBOMCTBA
48 MeXaHUYEeCKUX BOJH. [IpononbHEIe 1 bubmnorexa [IOK
- PO https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJIHBI
49 Ypok-koHpepenmus "MexaHUYeCKnue BOTHBI




B TBEPAOM Teiie. CeiCMUYECKHE BOTHBI"

50 3ByK. PacmipocTpanenue u oTpakeHHe 3ByKa
51 Ypok-uccinenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
59 ['poMKOCTb 3BYKa U BbICOTA TOHA.
AKyCTHYECKUI PE30HAHC
Ypok-konpepenmus "YapTpazByk u bubnmoreka [JOK
53 "
UH(Pa3BYK B IPUPOJIC U TEXHHUKE https://m.edsoo.ru/ffOb23ca
[TonroroBka Kk KOHTPOJIBHOU paboOTe MO TeMe
54 "3akoHbI cOXpaHeHHUs. MexaHnueckue bubmmorexa [TOK
P " https://m.edsoo.ru/ff0b25f0
KOJIeOaHUs U BOJIHBI
KonTponbhas pabota no teme "3aKOHBI
55 coxpaHeHus. MexaHn4ecKkue KojieOaHus u
BOJIHBI"
DJIEKTPOMAarHUTHOE IOJI€. bubnuorexa [JOK
56
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH
Ypok-konpepentus "llkana
58 AJIEKTPOMArHUTHBIX BOJIH. Mcnons3oBanue bubnmnoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOU https://m.edsoo.ru/ffOb2fe6
cBs3H"
Ypok-uccnenosanue "M3ydyeHne cBOICTB
bu6mmorexa [IOK
59 AIIEKTPOMATrHUTHBIX BOJIH C IIOMOIIIBIO
| https://m.edsoo.ru/ff0b2c6c
MOOMIIBHOTO TenedoHa
60 Pemenue 3a1ay Ha onpeeneHyne 4acToThl U
JUTMHBI SJIEKTPOMArHUTHOW BOJTHBI
61 DneKTpoMarHuTHas IpUpoa CBETa. bubnmnoreka [JOK

CxopocTth cBeTa. BoHOBBIE CBOICTBA CBETA

https://m.edsoo.ru/ff0b31d0




Ucrounuku cBeta. [IpsMonuueitHoe

62 acrpocTpaHeHue csera. 3atMenus CoiHa u bubmorexa LOK
pactipocip ' H https://m.edsoo.ru/ff0b3658
Jlynsl
3aKOH OTpa)keHHs cBeTa. 3epkaiia. Pemenue
63 3aJ1a4 Ha IPUMEHEHNE 3aKOHA OTPaKEHUS bubmmorexa [IOK
a p p https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenomnenne cBeta. 3aKOH NPEIOMIICHUS bubmumoreka [IOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
ITonHOE BHYTpEHHEE OTPAXKEHNE CBETA.
65 I/IcnonbsoBZEI)de HonHono BHYTPEHHETO bubmorexa LOK
yIp https://m.edsoo.ru/ffOb3c5¢
OTPaKCHHS B ONTHYCCKUX CBETOBOAAX
JlaGopaTtopHnas padota "HcciaenoBanue
66 3aBUCHMOCTH YTJIa IPEIIOMIICHHUSI CBETOBOTO
Jqy4a OT yIJla NaJieHUs Ha TpaHule "BO3ayX-
crexino""
VYpok-koHdpepenuus "McnonapzoBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHUSI:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [JOK
68 JIna3el. OnTudeckas cuiia TUH3EI
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [JOK
69 ITocTpoenne n300pakeHnil B INH3AX
p p https://m.edsoo.ru/ff0b444a
JlaboparopHnas padora "OnpeneneHue
70 ok 1;JHor(P; aCfTOSIHI/ISI u Olf'ITquCKOﬁ CHJIBI bubmmorexa LIOK
Y Ii " https://m.edsoo.ru/ff0b4206
coOMparoIIei TUH3BI
71 Ypok-koHpepenus "OntTudyeckue THH30BbIE bubnuorexa [JOK
npuoopsr" https://m.edsoo.ru/ffOcOa7e
72 ['ma3 kak onTuyeckas cucreMa. 3peHue bubnnorexa [JOK




https://m.edsoo.ru/ff0b4684

Ypok-koudepenmus "Jlepexto 3penus. Kak

73 "
COXPaHUTb 3pPEHUE
Pasnosxenue 6enoro ceera B ciekTp. ONBITHI
74 Herotona. CriokeHre CeKTPalbHBIX I[BETOB. bubmmorexa LIOK
https://m.edsoo.ru/ffOcOf4c
Hucnepcus cBera
JlaboparopHas pabota "OnbITHI 110
75 Pa3IOKEHUIO OEIIOTO CBETA B CIIEKTP U bubnmoreka [JOK
BOCIIPUSITHIO 1IBETA MPEIMETOB MPHU UX https://m.edsoo.ru/ff0cOe2a
HaOII0/IEHUU Yepe3 IIBETOBbIE GUIBTPHI"
Ypoxk-nipaktukyMm "BoiHOBBIE CBOMCTBA
76 CBeTa: JAHcCIepcusi, HHTepPepeHINs U
nudpakmms"
77 OmneiTel Pe3epdopaa u ruranetapaast MoJIeIb bubnnoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Tocrynarel bopa. Monens atoma bopa
79 Hcnyckanue 1 MorjouneHne cBeTa aTOMOM. bubnuoreka [IOK
KBanTsI. JInHEHUYaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "Habntonenne cCieKTpoB bubnmnorexa [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUOBI bubmmorexa [IOK
https://m.edsoo0.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hyknonnas bubnuorexa [JOK
MO/JIE]Ib https://m.edsoo.ru/ffOc18ac
bu6mmorexa [IOK
83 PannoakTuBHBIC IpeBparieHus. M30Tombl https://m.edsoo.ru/ffoclald
84 Pemenue 3agau no teme: "PaguoakTuBHbBIC bu6mmorekxa [IOK

npeBpauieHus "

https://m.edsoo.ru/ffOclb4a




85

[Tepuon momypacnana

86 Ypok-koHpepenmus "PagnoakTuBHBIC bubnmoreka [JOK
W3JIyYEHHUS B IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnuoreka [IOK
3aps0BOIO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DOHeprus CBsI3U aTOMHBIX sAjiep. CBA3b MaCChI bubnnoreka [HOK
Y DHEPruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3ama4 o teme "SnepHbie peakuuu"

90 Peakuuu cuHTE3a M JETCHUS AED. bubmuorexa [JOK
Ucrounuku sueprun CosHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenus "SnepHast sSHepreTuka.

91 JleiicTBUS pagliOaKTUBHBIX M3JIyYeHUN Ha
’KUBBIE OpraHu3Mbl"

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME

92 "DJIeKTPOMarHuTHOE MOJIE. bubnuorexa [JOK
DNeKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KonTponbHas pabora no teme

93 "DIeKTPOMarHuTHOE TOJIE.
DneKTpOMarHuTHbBIE BOJTHBL. KBaHTOBBIE
ABJICHUS"

94 [ToBTOpenue, o600menune. JlaboparopHsie bubnmnorexa [JOK
pabotsl o Kypey "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
[ToBTropenue, 00001eHue. Perenne

95 pacueTHBIX M Ka4eCTBEHHBIX 33]a4 M0 TeMe bubmmorexa LIOK
"Temosbie mpomecchr” https://m.edsoo.ru/ff0c2572

96 [ToBropenue, 00001meHue. Perenne bubmmoreka [IOK

PaCyYCTHBIX U KaUCCTBCHHBIX 3a1a4 110 TEMC

https://m.edsoo.ru/ff0c2a22




"KIIJI TermoBbIX aBurarenci'”

[ToBTopenue, 0600mmenue. Pemenne

bubmuorexa [JOK
97 pacYeTHBIX M KaYECTBEHHBIX 3a/a4 110 TeME 1
https://m.edsoo.ru/ff0c2b30
"KII/ snexrpoycTtaHOBOK"

08 [ToBTOpenue, o606meHue. JlabopatopHbie 1 1 bubnnoreka [HOK
pabotsl o kypey "CBeroBbie siBIeHUSA" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHue. Pabora ¢

99 TEKCTAMHU 110 TeME "3aKOHBI COXpAHEHUS B 1 bubmmorexa [IOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTOpenue, 0606menue. Padora ¢ 1 bubnuorexa [JOK
Texkcramu 110 TeMe "Koiebanus u BOIHbL" https://m.edsoo.ru/ff0c2e82

101 [ToBTropenue, 0606menue. Padora ¢ 1 bubmmoreka [IOK
TekcTaMu 110 TeMe "CBeTOBEIE SIBJICHUAS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600meHNe. PaboTa ¢

102 TekcTamu 1o Teme "KBaHToBas U siepHast 1
¢uzuka"

OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 27




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

» dusuka, 7 knacc/ [epeimkun .M., BanoB A.W., AKiinoHepHOE 00I11€CTBO
«M3marensctBo «IIpocBemenue»

» Gusuka, 7 xknacc/ [eppimkuna A.B., O0IIeCTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe oduiecTBo «M3aaTenbcTBO
«IIpocBenienne»

» ®usuka, 7 knacc/ I[epoimkua A.B., O611ecTBO ¢ OrpaHMYEHHOM
OTBETCTBEHHOCTHIO «M31aTenbCcTBO «OK3aMEH»

» dusuka, 8 knacc/ [lepeimkun A.B., O611eCcTBO ¢ OTpaHUYEHHOU
OTBETCTBEHHOCTHIO «M31aTEIbCTBO «DK3aMEH

» Gusuka, 8 knacc/ Iepsimkun A.B., OO1IecTBO C OrpaHUYEHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocsemienue»

» dusuka, 9 knacc/ Iepeimkua A.B., O6IIeCcTBO ¢ OrpaHMYCHHOM
OTBETCTBEHHOCTHIO «M31aTenbCcTBO «DK3aMEH»

» Gusuka, 9 knacc/ Iepsimkun A.B., I'yrHuk E.M., O611ecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbCcTBO
«IIpocseieHue»

» dusuka, 9 knacc/ [epoimkun U.M., I'ytauk E.M., MBanos A.U., [Terposa

M.A., Akinoneproe obmectBo «M3natenpctBo «IIpocBernienues



METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

®wusuka. 7 kinacc. Yueouuku (aBtop A. B. [lepbrukun); .M. [lepoimkun, A.W. Banos
®usuka. Pabouas rerpanp. 7 kinace (aBropsl: H. K. Xannanos, T. A. XanHaHoBa).
O®usuka. Pabouas rerpanp. 7 kinacc (aBropsl: B. A. Kacesinos, B. @. J/IMutpuesa).
Ousuka. Terpaap 1 1abopaTopHbIX padot. 7 kiacc (aBropsl: H. B. @unonosuy, A. T
Bockawnsin).

®uszuka. Metoauueckoe nocoodue. 7 knacc (aBrop H. B. ®unonosuy).

®usuka. Tectsl. 7 kinace (aBropsl: H. K. Xannanos, T. A. Xannanosa).

®uznka. CaMocTOsTENbHBIE U KOHTPOJIbHBIE Pa00ThI. 7 Kiacc (aBTopsl: A. E. Mapown, E. A.
Mapomn).

Ousuka. J{unaktuueckue matepuaisl. 7 kiace (aBropsl: A. E. Mapown, E. A. Mapon).
®wusuka. Jlmarnoctuyaeckue padotsl. 7 kinace (aBTopsl: B. B. [llaxmarosa, O. P. Illedep).
®uzuka. COopHHK BOIPOCOB U 3an1a4. 7 kinace (aBropsl: A. E. Mapon, E. A. Mapos, C. B.
[Tozoiickmii).

®usuka. 8 kiacc. Yuebnuk (aBrop A. B. Ilepbiukun).

®usuka. Pabouas terpaap. 8 kiacc (aBtop T. A. XanHaHOBa).

®usuka. Pabouas terpaasp. 8 kiace (aBtopel: B. A. Kacesnos, B. @. JIMutpuena).
Ousuka. Terpans mist 1aboparopHsix padoT. 8 kiace (aBropel: H. B. @unonosuy, A. T
Bockansin).

®dusnka. Metonuueckoe ocodue. 8 kinacc (aprop H. B. ®unonosuy).

®usnka. Tectsl. 8 kmace (aBrop H. WM. CnenHera).

®usnka. CaMocTosATENBHBIE U KOHTPOJIbHBIE PaboThI. 8 Kiacc (aBTophl: A. E. Mapoms, E. A.
Mapomn).

Ousnka. JInnaktuaeckue matepuansl. 8 kiace (aBTopsl: A. E. Mapown, E. A. Mapon).

®usnka. Jlmarnoctudyeckue padbotsl. § kiacc (aropel: B. B. [llaxmarosa, O. P. [lledep).



®usuka. COopHHUK BONPOCOB U 3a1ad. 8 kinace (aBropsl: A. E. Mapown, E. A. Mapos, C. B.
[Tozotickmii).

®dusuka. 9 kinacc. Yueobnuk (aBropsl: A. B. [lepeimikun, E. M. I'yTHUK).

®dusuka. Pabouas terpaap. 9 kinace (aBropel: E. M. I'ytauk, U. I'. Bnacoga).

®usuka. Pabouas terpaap. 9 kiacc (aBTopel: B. A. KacesHoB, B. @. /IMutpuena).
®usuka. Terpanp 1ist 1aboparopHbIx padoT. 9 kiace (aBTopel: H. B. ®unonosuy, A. T
Bockansn).

®dusuka. Metonnueckoe mocodue. 9 kimacc(asropsl: E.M. I'ytauk, O. A. UepHukoBa).
O®usuka. Tectol. 9 kace (aBtop H. U. CnenHea).

®usuka. Jmnaktuaeckue matepuaisl. 9 kiace (aBropsl: A. E. Mapown, E. A. Mapos).
®usuka. COopHUK BOIPOCcoB U 3a1ad. 9 kinace (aBTopsl: A. E. Mapow, E. A. Mapos, C. B.
[Tozotickmii).

DOnekTpoHHbIe (POPMBI yUEOHHUKOB.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Poccwuiickas snekrponHas mkomna https://resh.edu.ru/subject/28

bubnurorexa L{OK https://m.edsoo.ru/7f416194

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

bub6muoreka [IOK https://m.edsoo.ru/7f41a4a6

Kommexuust ITOP http://school-collection.edu.ru

Komnekius «EctecTBeHHOHAYYHBIE KCIIEpUMEHTB»: (u3uka http://experiment.edu.ru —

Mup dusuku: pusmyeckuii sxkcnepumenT http://demo.home.nov.ru

Cepsep kadenpsl oomieit huzuku pusdaxa MI'Y: puznueckuii mpakTUKyM U JEMOHCTPAIIUN

http://genphys.phys.msu.ru

dusuka B anuManuax. http://physics.nad.ru




Wurepuer ypoku. http://www.interneturok.ru/distancionno

®dusuka B OTKphITOM Kojute/mke  http://www.physics.ru

['azera «®usuka» U3ngarensckoro goma «IlepBoe centsopsy» http:/fiz.1septe

mber.ru

Komnekust «EcTecTBeHHO-HAYYHBIC dKCIIEpUMEHTR»: (hu3uka http://experiment.edu.ru

BuptyanbHblii MeToAUYECKH KaOMHET yauTenst GU3UKH U aCTPOHOMUU

http://www.gomulina.orc.ru

3amgaun o ¢usuke ¢ pemenusmu http://fizzzika.narod.ru

3anumartenbHas (PU3MKa B BOIIPOCAX U OTBETaX: caT 3aciykeHHoro yuureiss PO B. Expkuna

http://elkin52.narod.

3aouHas Gpu3uKo-TexHuueckas mkona npy MOTU http://www.school.mipt.ru

Kabunet ¢usuku Cankr-IlerepOyprckoil akageMuu MOCTIUIIIOMHOTO M€arOrHuecKoro

obpasoBanus http://www.edu.delfa.net

Kadenpa u naboparopus ¢pusukun MUOO http://fizkaf.narod.ru

KBaHT: Hay4HO-TIONMYISAPHBIA (hu3nKoMaTeMaTHudecKui sxypHai http://kvant.mccme.ru

HudopmaninoHHbIe TEXHOJIOTUHU B IIpenogaBaHuu Gpusuku: cait U. 5. Gununmnosoii

http://ifilip.narod.ru

Knacchas ¢usuka: cait yunrens ¢pusuku E. A. banaunoit http://class-fizika.narod.ru

Get[]Class — ¢u3uka B ONBITaX U IKCIIEPUMEHTAX: OecIUIaTHBIC 00yYaroIie YPOKH 1Mo hu3nke

n matematuke https://www.getaclass.ru/course/fizikav-opytah-i-eksperimentah

PEIIY EI'D: o6pa3oBarebHBIN MOPTAJ I IOATOTOBKH K 3k3ameHaM ['ymrina https:/phys-
ege.sdamgia.ru

Bcecubupckast OTKpbITast OJMMITHAIA ITKOJIBHUKOB https://sesc.nsu.ru/vsesib /

Kpartkwuii cipaBounuk no ¢usuke http:// www. physics.vir.ru

Mup dusuku: pusnueckuii sxcrnepument http://demo.home.nov.ru

O6pasoBarenbHblil cepBep «Ontukay http://optics.ifmo.ru

OO6yuaroniue TpeXypoBHEBbIE TECTHI IO pusuke: cailt B. . Perenpmana http://www. physics-
regelman.com

OmnunaitH-nipeoOpa3oBaresb eauHUIl H3mMeperus http://www.decoder.ru

PernonanbHbIH EHTP OTKPBHITOTO (hU3UIECKOTO 00pazoBaHus (pU3HUECKOTO (aKyIbTeTa
CIIoI'Y http://www. phys.spb.ru

Cepsep kadenpsl obmeit pusuku uzdpaka MI'Y: GpusnpakTuKyM U JEMOHCTpALUN
http://genphys. phys.msu.ru



®uszuka B anuMmanuax http://physics.nad.ru

®dusuka B UnTepHere: xypHain «laimkec» http://fim.samara.ws

dusuka Bokpyr Hac http://physics03.narod.ru

dusuka s yauteneit: caiit B. H. Eroposoii http://fisika.home. ov.ru

dusmka.py: CaT A1 ydanumxcs U npernogasareneii usuku http://www.fizika.ru

dusuka cTyeHTaM U IKoJpHuKaM: caidT A. H. Bapruna http://www.physica.ru

dusukoMmIl: B moMolIls HaunHaromemy ¢usuky http://physicomp.lipetsk.ru

DJeKTpoaMHAMHKKA: yueHHe ¢ yBacueHuem http://physics.5ballov.ru

DJIeMeHTHI: TOMY/IAPHBINA caiiT 0 GyHIaMeHTaIpHOR Hayke http://www.elementy.ru

Opyaut: ouorpaduu yueHbIX U u3obperareneii hitp://erudit.nm.ru
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