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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (U3MKE HAa YpPOBHE OCHOBHOIO 0OIIero o0Opa3oBaHMs
COCTaBJICHA Ha OCHOBE MOJOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi ¥ OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOTo mpeamera B peanuzanuu TpeboBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeMETHBIM pe3ysibTaTaM 00ydeHus, a TaKkKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma o ¢u3MKe ycTaHABIUBAET paclpesesieHne yueOHoro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpamMma no @usuke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUA METOJUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell MporpamMmbl 0 y4eOHOMY HPEIMETY.

®dusuka SBISETCA CUCTEMOOOpa3yloIIMM JJIsi  €CTECTBEHHO-HAyUYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (PM3HUECKHE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB
W SIBJICHUM, H3y4yaeMbIX XUMHUEU, Ouosioruedd, actpoHomued u GU3UYECKOU
reorpaduell, BHOCHT BKJIaJ B €CTECTBEHHO-HAy4YHYI0 KapTHHY MUDA,
IpeloCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HaHMSI, TO €CTh CII0C00a MOyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUECKOTo O0pa3oBaHUsA B CTPYKType OOIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEAYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U OHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UWHTEPIPETHPOBATH  JIaHHBIE W  HCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA JUIS TOTYYCHHS BHIBOIOB.

[lenn wu3yueHuss (PU3NKA HA YpPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUS
ompeneneHsl B Konmenmuu mpenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa3oBaTebHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K-4BH).



Hean usyyenus pusuku:

npuoOpeTeHNEe HWHTEpeca U CTPEMIJICHHS OOydYaroluuxcsi K HaydyHOMY
W3YYEHHUIO TPUPOABL, PAa3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJ/I€ MO3HAaHUA U (OPMUPOBAHUE
HCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TIPEACTABICHUN O PO (U3UKUA ISl Pa3BUTHUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHI;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
npoecCHOHATEHON AeSTENBHOCTH, CBSI3aHHON ¢ (DM3UKOMU, MOATOTOBKA K
JaabHeWIleMy 0Oy4YeHHIO B 3TOM HAMNpPaBJICHUMU.

JlocTrxkeHne 3TUX TIeNield MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOIO
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a/1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

npUOOpEeTEeHNE YMEHUN OMHUCHIBATh U OOBSCHATH (DU3UUYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHE METOJIOB PEIICHHUS MPOCTEUITUX PACUYETHBIX 3amad ¢
HCITOJIb30BAaHUEM bu3IIecKuX MOJICIICH, TBOPYECKHUX u
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATH MPUPOIHBIC SBICHUS M BBITOTHATH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOro COACpKaHuUs,
BKJIIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OIICHUBaHUE HH(OpMAITUY;

3HAKOMCTBO €O cepaMu mpodheCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
c GU3UKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUSIX (PU3UYECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOIO OOIIETO

oOpazoBaHus oTBoauTcs 238 "acoB: B 7 kiiacce — 68 yacoB (2 yaca B HeZEI0), B 8
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 gaca (3 yaca B HeZemIo).

[Ipennaraemepiii B mporpaMMe no (u3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHJATENbHBIA XapaKkTep, YUUTENb JIEJaeT BIOOp MPOBEACHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEH
OoOy4JaronmMxcs, CucKa HKCIEPUMEHTAIbHBIX 3a/laHUi, MPEeAJIaraeMbIX B paMKax
OCHOBHOT'O FOCYAapCTBEHHOI0 dK3aMeHa 10 (PU3HKE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUHU OKPY:KA0IIEro MUpa.

@usnka — Hayka o mnpupone. fABiaeHus npupoabl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue Quanueckux BelWyuH. DPuznyeckue
npubopsl. [lorpentHocts u3mMepeHuil. MexxayHapoaHasi cUCTeMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKH H3Y4yaloT MPUPO.Y.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUINOTE3, SKCIIEPUMEHT MO MPOBEPKE TUNOTE3, OOBSICHEHUE
HabmoaemMoro aBieHus. Onucanne GU3NIECKUX SIBJICHUN ¢ TTIOMOIIbIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC
SIBJICHUSL.

2. ®duznueckue nMpuOOPHI U MPOLEAypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnvie pabomul u onvimaul.

Omnpenenenue 1EHbI IeJICHUS MIKaIbl U3MEPUTEILHOTO TpUbopa.
N3mepeHne pacCcTOsSHUIM.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TENa.

Ornpenenenue pa3MepoB MajbIX TEN.

N3mepenue TtemmepaTypbl MpU MOMOIIM KUJIKOCTHOTO TEpMOMETpa U
JaTyuKa TeMIIepaTyphl.

6. IlpoBeneHue ucciaenoBaHUsS MO MPOBEPKE T'MIOTE3bl: AAIBHOCTH MOJETA
HIapyKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
yCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CtpoeHue BelIecTBA: aTOMbl M MOJEKYJbl, uUX pa3Mepbl. ONbITHI,

JTIOKa3bIBAKOLINE TUCKPETHOE CTPOEHUE BEILIECTBA.

JBr>kenne yactul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUS YaCTHI[ C
temrneparypoii. bpoyHoBckoe nBmkeHue, mauddys3us. B3anmonelicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTamnuyecknx) Teil. B3anMoCBsA3b MEXIy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSTHHUSAX U MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHrneM. OcoOEeHHOCTH
arperaTHhIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddyzuu.

3. HaGmionenue  siBIeHUN,  OOBSACHSIOUIUXCA  MOPUTSHDKEHUEM WM

OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.
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1. OneHka JuaMeTpa aroMa METOAOM psoB (C  HMCHOJIb30BAHUEM

dbotorpaduii).

2. OnBbITHI 110 HAOIOICHHUIO TEIIJIOBOT'O PACHIUPEHHUS Ta30B.

3. OnbITHI 10 OOHAPYKESHUIO JEHCTBHS CUJI MOJICKYJISIPHOTO TIPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanuyeckoe NABWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.

SBnenne uHepUUU. 3aKOH HMHEpUUHU. B3aumopaeicTBHe Tel Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HWHEPTHOCTH Telna.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BEMa BelecTna.

Cuiia Kak XapakTepucTuka B3auMmozeicTBus Ten. Cuila ynpyroctd U 3aKoH
I'yka. 3MepeHue CUiibl C TOMOIIBIO AUHAMOMETpA. SIBJIECHUE TATOTEHUS U CHIIA
TsbkecTd. Cuiia TSOHKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. CinoxkeHue
CHWJI, HaIllpaBJICHHBIX MO OJIHOW MpsiMoi. PaBHojelcTByromas cui. Cuna TpeHus.
Tpenue CKOJIbXEHUSI U TPEHUE TTOKOSA. TpeHUE B MPUPOAE U TEXHUKE.

Jlemoncmpayuu.

1. HabmroneHne MexaHUYeCKOTO ABMKCHHMS Tela.

2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.

3. HaOmronenue siBeHUs HHEPLUU.

4. HabOnroneHue U3MEHEHUs! CKOPOCTH TIPU B3aUMOJCHCTBUM TEl.

5. CpaBHEeHHME MaccC IO B3aUMOJICHCTBUIO TET.

6. Cllo)keHue CHJI, HAPABICHHBIX 110 OJTHOW MPSIMOM.

Jlabopamopuvie pabomul u onvimel.

1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,

MOJICITH JICKTPUICCKOT0 aBTOMOOWIIS M TaK Jiajee).
2. OnpeneneHue CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa T
HAKJIOHHOM IUIOCKOCTH.
3. OmnpeneneHue MIOTHOCTH TBEPJOIO Tea.
OMnBITEI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsbkeHUs (medopMarivm)
MPYKUHBI OT MPUIIOKESHHOM CHUJIBI.

5. OnbITHl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHUJIBI TPEHUS CKOJIBKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasznea 4. /laBjieHue TBEPABIX TeJ, JKMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIICHUSI U YBEJIUYECHUS JaBlieHud. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmnepaTypbl. llepenaua naBieHus
TBEPABIMU TEJAMHU, XUAKOCTIMHU W ra3zamu. 3akoH [lackans. [IHeBmaThueckue
MaIllUHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTH OT TIyOWHBI. ['mapocTaTudeckuii
napajgokc. Coobmraronuecs: cocyasl. [ mapaBmudecKkue MeXaHu3MBbl.

Atmochepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3ymIHONW 000oukn 3emiu. OmbiT Toppuuemmu. M3mepenue armochepHOTO



JABJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAaJl YPOBHEM MOPSL.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TABJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne necTBUS aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI OT OOBEMA MOTPYXKEHHOW YacTH
T€JIa ¥ TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
VYcnoBue miaBaHus TEN: MUIABAaHUE WM NOTPYKEHUE TEll B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOM B
KUJKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIICH  CHJIbL, JEHCTBYIOHNIEH Ha  TeEJo,
IOrPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, AEMCTBYIOIIEN HA TEIO
B JKMJKOCTH, OT MacChl Tea.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIIECH CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMA MOTPYKEHHOW B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHue apeoMeTpa UM KOHCTPYMPOBAHUE JIOAKUM U
OIpEAEIICHUE €€ IPY30NOABEMHOCTH.

Pa3zgen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
«3onotroe mnpaBuno» wMexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY ¥ TEXHUKE.

Mexannueckass odHeprusi. KuHeTnyeckas U TOTEHIMANIbHAsT HHEPTHUS.
[IpeBpaiieHre OHOTO BU/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXaHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomel u onvimel.

1. Ompenenenue pabOThl CUIIBI TPEHUS TIPU PABHOMEPHOM JBMIKEHUU Tela

110 TOPU3OHTAIBHOW MOBEPXHOCTH.
HccnenoBanue yciloBUil paBHOBECHSI pblyara.
N3mepenue KIIJ[ HaKIIOHHOM MIIOCKOCTH.
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4. V3yuyeHune 3aKOHA COXpPAaHEHUsI MEXAHUYECKON YHEPTUM.
8 KUIACC

Pa3nea 6. TensioBbIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KMHETUYECKOU TEOPUH CTPOECHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAIOILINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopenu TBEPAOroO, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Tra30B, XKUAKOCTEH U
TBEPIBIX TEJI HA OCHOBE IIOJIOKEHUM MOJEKYJISIPHO--KUHETUYECKOU TEOPUH.
CmaunBaHue U KallWUISIPHBIC sIBJICHUS. TemIOBOe pacuIMpeHue U CKaTue.

Temneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBUKECHUS
gacTull. BHyTpennsisi sHeprusi. CrocoObl HW3MEHEHHMS BHYTPEHHEH DHEPTHUU:
Terionepeaaya U COBEPILIEHHE paboThI. Buapt TeIJIonepeaauu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHUE.

KonudectBo TemoTsl. YjenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TeIJIoBoro Oamanca. [lmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAsA TEIUJIOTA IUIABJICHUSI.
[TapooOpazoBanue u koHaeHcamnus. Mcnapenune. Kunenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KUIIEHHS OT aTMoc(hepHOTo
JIABJICHHSI.

BrnaxHocTts Bo31yXa.

OHEprust TOIUINBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[TpuHiuner padotel TemnoBbix aurareneil KIIJ temmoBoro nBurarens.
TennoBble ABUTATEIN U 3aIIUTA OKPYKAIOIICH CPEIbl.

3aKOH COXpaHEHUS U MPEBPaILCHUs] PHEPTUU B TETUIOBBIX MPOIIECCaXx.

Jemoncmpayuu.

HaOmronenne OpoyHOBCKOTO ABUKEHHUS.

Hab6mronenue nuddysuu.

HaOmronenue sBiieHni cMauMBaHUs M KaITWJLISIPHBIX SIBJICHUM.
HabGnroneHue TemioBoro pacuiupeHus Tel.

W3meHenue naBieHUs ra3a MpU U3MEHEHHH O00bEMa M HArpEeBaHHUM WU
OXJIAXKCHUU.

6. IlpaBuna nsmepeHus remMnepaTypsl.

7. Bupasl Tenonepenayu.

8. OxJjaxaeHue Npu COBEPILICHUH PaOOTHI.

9. HarpeBaHue npu coBepiieHUH paOOThl BHEITHUMHU CHJIAMH.

10. CpaBHEHHE TEIIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11. HaOmronenue KuneHus.

12. HabnrogeHune mocTossHCTBa TEMIIEPATyphl MPH TIJIABJICHUH.

13. Mojienu TernaoBbIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1. OmbITHI 110 OOHAPYKEHUIO TEUCTBUS CHIJI MOJICKYJIIPHOTO TTPUTSHKCHHUS.
2. OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIU caxapa.

LA



3. OnpIThl 1O HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHHs Ta30B, KUIKOCTEH U
TBEPJIBIX TEJL.
Onpenenenue AaBiICHUS BO3AyXa B OaJIOHE MINPHUIIA.

5. OnbITBL, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh [ABIICHUS BO3QyXa OT €ro

00BbEMa U HArPEeBAHUS WM OXJIAXKICHUS.

6. [IpoBepka rumnoTesbl IMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYpHhI.
7. HaOmoneHue wW3MeHEHUsT BHYTPEHHEW OSHEpPrUM Tela B PE3ysbTare
TEIIONEepeaul U padOThl BHEITHUX CHJL.

8. HccnenoBanue siBieHHs TemIOOOMEHa MPU CMEIIMBAHUM XOJOJHOM U

ropsi4eu BOJBL.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, TMOJYYEHHOIO BOJOM  IIpH

TEIJI000MEHE C HATPETHIM METAITIMYECKUM HUITUHAPOM.

10. OnpezenieHne yaeIbHON TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mmporecca UCIapeHus.

12. OnpeziesieHne OTHOCUTENIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpezenieHne yAeIbHOM TEIUIOTHI IUIABJICHUS JIbJA.

Pazges 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

Onextpuzanms Ten. J[Ba poxa 3JIEKTpUYECKHMX 3apsiioB. B3aumonelcTBue
3apsOKeHHbIX  Ted. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJIEUCTBUS
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEXKY T€JIaMU).

Onekrpudeckoe mnoiie. Hanpsoxk€HHOCTH 3ieKTpudeckoro noisist. IlpuHnmm
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenmn snekTpuyecKux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUAN 3apsl.
Crpoenne aroma. IIpOBOOHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS DJIEKTPUYECKOIO TOKA.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUECKOro TOKa (TEIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuia  TokKa.  DJIEKTPUYECKOE  HaIpsKEHHUE.
ConpoTuBieHHE MPOBOJHUKA. YACIbHOE COMPOTHUBJIECHHE BeliecTBa. 3akoH OMma
I ydactka nenu.  [locienoBarenbHOE M MapaijiebHOE  COCAUHEHUE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH JDxoymns—JleHua.
DNEeKTpUYECKHUE LENu U MOTPeOUTeNn 3IeKTpudeckoil sneprun B 0biTy. KopoTkoe
3aMBbIKaHHUE.

[TocTossHHbIE ~ MarHuThl.  B3aumMoAeWCTBHE  MOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €r0 3HAYECHUE IS )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarautHoe 1moje  3JEeKTpudeckoro Toka. [IpumeHeHue
AJIEKTPOMArHuTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM.
ONEeKTpOABUIaTENb IOCTOSIHHONO TOKa. VCIonb30BaHME >3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.



Oneitel @apanes. SABneHue neKTpoMarHuTHOM HHAYKUuU. [IpaBuno Jlenna.
DIIeKTpOreHepaTop. Crioco6sl NOJIy4CHUS IIEKTPUYECKOU DHEPIUU.
DNEKTPOCTaHIIMK HAa BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.
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25.

DIIEKTpU3ALMS TEN.

JIBa pona 3JIEKTpUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEN.
YCTpPONCTBO U ACHUCTBUE SIIEKTPOCKOIIA.

DNeKTpocTaTUIeCcKast HHAYKIUS.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPSIO0B.

[IpOBOTHUKH U AUBIEKTPUKH.

MoaenupoBaHre CUIOBBIX JIMHUW 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJKOCTH.

. I'a30BbIi pasps.

. I3mepenue cuibl Toka aMIepMETPOM.

. I3mepenue 3JIeKTpUYeCcKOro HanpsKeHUsI BOJIbTMETPOM.

. PeocraTr 1 MarasuH COpOTHUBIICHUM.

. BzanmoencTBre noCTOSSHHbIX MAarHUTOB.

. MoaenvupoBaHre HEBO3MOKHOCTHU PA3JICIICHUS TTOJFOCOB MAarHUTA.
. MonennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarautHoe noJjue Toka. DJIeKTPOMarHur.

. JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue ABiIEHUS IEKTPOMATHUTHON UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HaIpaBJICHUS MHAYKIMOHHOTO TOKa OT YCJIOBUW €ro

BO3HUKHOBEHUSI.
DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

OneiThl MO HAONIONCHUIO DICKTPU3ANMM TEl WHAYKIWMEH U TpHU
COTPUKOCHOBEHHH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTUDJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
M3mepenre u peryIupoBaHie CHITbI TOKA.

H3mepenne u peryIupoBaHie HAPSHKESHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO 4Ye€pe3 pPe3UucTop, OT
COTPOTHUBJICHUS PE3UCTOPA U HATIPSDKCHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIIIHE 3aBUCUMOCTh AIEKTPUUECKOTO
COTPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, TUIOMIAJU MONEPEUHOTO
CEUCHHS U MaTepuara.



8. lIpoBepka mnpaBmiia CIOXEHMS HANPSOKEHUA IIPU IOCJIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwyia Uil CWiIbl TOKAa INPU IApAUIEIBHOM COECIMHEHHUU
PE3UCTOPOB.

10. Onpenenenue pabOThI SIEKTPUUECKOI0 TOKA, UIYIIETO YEPE3 PE3UCTOP.

11. OnpeniesieHHe  MOIIMHOCTH  JIEKTPUYECKOI'O  TOKA, BBIAEISAEMOM Ha
pe3ucrTope.

12. MccnenoBanue 3aBUCHMMOCTH CHJIBI TOKA, MAYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

13. Onpenenenne KIIJl narpeBarens.

14. MccnenoBanne MarHuTHOTO B3aUMOJAEUCTBHSI IOCTOSIHHBIX MATHUTOB.

15. I3yyeHne MarHWTHOIO TOJIA IOCTOSHHBIX MAarHWTOB IIPH  HX
00BEIUHEHUH U PA3ICIICHUN.

16. MccnenoBanue AENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBL, JI€MOHCTPUPYIOLIME 3aBHUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KAaTyIIKd C TOKOM M MAarHuTa OT CHJIbl TOKa W HANpaBJICHUsS TOKa B
KaTyIIKE.

18. M3ydyeHue AeiCTBUSA MarHUTHOIO 110JIs HA IIPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenue KIIJI 351€eKTpOIBUTATENBHOM YCTAHOBKH.

21. OnBITBI 1O MCCICAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM WHIYKIUU:
WCCIICNOBAHUE W3MEHEHWW 3HAYECHHWS W HAIPaBICHUS WHIYKIIMOHHOTO
TOKA.

9 KNIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanuueckoe naBuwxkeHue. MarepuanbHas Touka. (Cucrema otTcuéra.
OTHOCUTENBHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHne. HepaBHoMmepHoe npsimosinHeHOEe ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTb T€Jla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEWHOe nBkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE 1O OKpYXKHOCTH. llepwon u yvacrota oOparieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

[IepBsii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[TpuHIMII CYyTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, CUJla
TPEHUS TTIOKOSI, APYTHE BUJIBI TPEHUS.

Cusia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOJJIHOTO
nanenus. JBuwkenue miaHeT Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue matepuanbHOl TOukU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.



Nmnynbe tena. I3MeHenne umiyibea. Miynbe cuiibl. 3aKOH COXPAaHEHUS
uMITyJbca. PeakTUBHOE JBUKEHUE.
Mexannyeckass pabota U MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,

TpEeHHUSI.

CBs3b OHCPIUHU U pa6OTI)I. HOTCHHI/IaJIBHaH OHCPTIHUA TCJIa, ITIOAHATOIO HaA

MMOBEPXHOCTHIO 3eMJn. [loTeHIManbHast SHEprus cxKaTto npyxkuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpauuu.

1.

o v kAW

8.
9.

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

Habnrogenne MexaHn4ecKoro JBUKEHHUS Tela OTHOCHTENIBHO Pa3HbIX Tell
OTCU€TA.

CpaBHEHHE TyTe W TPACKTOPHM ABMKEHUS OJHOIO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanye Npu3HaKkoOB PAaBHOYCKOPEHHOIO JBUKCHUS.

Habmroienue nBu»KeHus Tea Mo OKPYKHOCTH.

Habmoienue MexaHu4ecKuX sSIBJICHUH, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» 1pu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHKECHHUU
OTHOCHUTEJIbHO KaOWHeTa (PU3UKH.

3aBUCUMOCTb YCKOpPEHUs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CUJIBL.

HabGnronenue paBeHCcTBa CUII IPU B3aMMOJICHCTBHH TEJ.

M3meHenne Beca Tela Mpyu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrybca py B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITYJIbCa MPU HEYTIPYTOM B3aMMOJICCTBHH.

CoxpaHeHue uMITyJibca Npu adCOJIFOTHO YIPYIOM B3aUMOJACHCTBUU.
HabmtoieHue peakTHBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTHH MTPU CBOOOTHOM IMaJICHHUH.
CoxpaHeHHE MEXaHUYECKON PHEPIUU MTPU JABUKEHUH TeEJIA MO IECTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimaol.

1.

KoHcTpynpoBanue TpakTa [Jisi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JBH>KCHUS IIAPUKA WIIN TEIEKKH.

OnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHUS OpycKa WM JBHKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tejla MpPU PABHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPHU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.



6. HMccmenoBaHue 3aBUCUMOCTH CWJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJIbHOTO JABJICHHUS.

7. Omnpenenenrie K03PGUIIMEHTA TPEHUS CKOJIbKEHHUS.

8. OmpeneneHue KECTKOCTH NPYKUHBI.

9. Ompenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIB)KEHHUU Teja

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
10. OmpezienieHne  pabOTHl  CHJIBI  YIIPYTOCTH MpU  TMOABEME TIpy3a ¢
MCITOJIb30BAaHUEM HEIMOJABMKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Paznen 9. Mexanuveckue Kojie0aHus U BOJHBI.

KonebatenbHoe aBmxenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: TIepro,
4acToTa, aMIUINTyAa. MareMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — koinebaHus.  BpiHyxnaeHHble — KojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKMX BOJIH. [IpomosibHble U
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTH €€  pacIpOCTpaHEHUS.
MexaHu4eckue BOJIHBI B TBEPAOM TeJIE, CEHICMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. Hppa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koJyieOaHWM TeI IIOA HAEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

HabGnronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

PacnipocTpaneHue npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).

Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

ﬂaﬁopamopubte pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCcKOTo
MasiTHUKA.
Omnpenenenre 4acToThl U eproJia KoyedaHUi Mpy>KUHHOTO MasiTHUKA.
HccnenoBaHue 3aBUCUMOCTH MEepUo/ia KOJIeOaHUH MMOABEIIEHHOTO K HUTU
rpy3a OT JJIUHbI HUTH.

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

5. IIpoBepka He3aBUCHUMOCTH TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

6. ONBITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJia  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

o v oA W



ONEeKTpOMarHuTHOE  MoJie.  DJEKTpOMarHuTHble  BOJHBL.  CBoiicTBa
ANEKTPOMAarHuTHbIX BOdH. lllkana snexkTpoMarHuTHBIX BOJH. Mcnonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsmosmmHenHoe
pacnpoctpanenue cBera. 3atMeHust ConHua u JIynel. Otpaxkenue cera. [lnockoe
3epKajo. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaKCHHS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom myweit B JnmH3e. OnrTuyeckas cucrema (oroamnmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrThuyeckas cuctema. bin3opykocTs u
JATbHO30PKOCTb.

Paznoxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

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

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xox ydei B coOuparorieit JInH3e.

XoJ Jiy4er B paCcCEeUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

. Ilpunnun nevictBus oToarapaTa, MUKPOCKOTA U TEJIECKOIIA.

10. Monens riia3za.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomydyeHue 6e0ro cBeTa MpH CI0KEHUHU CBETA PA3HBIX 1IBETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPaKEHHUsSI CBETOBOTO Jiyya OT YIJia
najIeHusl.
N3yuyenune xapakTepucTuK n300pakeHus IpeIMeTa B TNIOCKOM 3epKalie.
HccnenoBanrie 3aBUCUMOCTH yTiia MPEJIOMIICHUS] CBETOBOIO JIy4ya OT yIJjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. IlonmydeHue n300paxeHUii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
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5. Ompenenenue (HOKyCHOTO PacCTOSHUS M ONTHYECKOW CHIIBI COOHMparomeit
JIVH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOT0 CBETA B CHIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
Hcnyckanue u nornioueHre ceera aroMoM. KBaHThI. JInHEHYaThIe CIIEKTPBI.

PamnoaktuBHOCTE. Ab(a-, 6eTa- u ramma-usnydenus. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wmopens aromuoro snpa. HWszoromsl. PaanoaxtuBHBIE
npespaiuenus. [lepuoa nmoxypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAI0BOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBA3b Macchl U dHEpPruu. Peaknuu cuHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

SAnepnas sHepretvka. J[eWCTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIIEHUS.

2. CHexTpsl pa3IMuHbIX T'a30B.

3. ChekTp BoAopoaa.

4. HaOmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus uznydeHus NpupOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpekoB: M3MEPEHUE HHEPrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHnue pagnoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpHUTENHEHO--00001AOLINIT MOy b IPEIHA3HAYEH JIJIsl CUCTEMAaTU3allun
u  0000IIeHHS  TPEIMETHOTO  COACpXKaHWA U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a Takxke Ui MOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g o0ydarommxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3yIOTCAd U CUCTEMAaTU3UPYIOTCS BUJIbI
NesATEeIbHOCTH, HA OCHOBE KOTOPBIX 00OECHeunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METaNpPEAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAY4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSIS TMOJy4YeHHbIE 3HAHWS, pelaTh 3aJadyd, B TOM YHCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.



[IprHIMIMANBHO NEATEIBHOCTHBIM XapaKTep NAHHOTO pas3zesia peaau3yercs
3a Ccuér TOro, 4yrto OOyyarollMecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIpeJIaracTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUU pacno3HaBaTb M HAy4HO OOBACHATH
(duznyeckue SBICHUS B OKPY KAIOLIEH IPUPOJE U TOBCEIHEBHOM JKU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCIIE JUIsl IPOBEPKH FMIIOTE3 U MOJYyYEHUsI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH Hay4YHbIE OCHOBBHI HambOojee BaKHBIX JIOCTHIKEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30BAHUA

N3yyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 0011Ier0 00pa3oBaHUs

y oOyuaromierocs OyayT c(popMUpoOBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— IIPOSIBJICHUE MHTEpPECA K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHYKEHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) TPaKAAHCKOT0 U TYXOBHO-HPABCTBEHHOT0 BOCITUTAHMA:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMpOOJIeM, CBSI3aHHBIX C TNPAKTUYECKUM NPUMEHEHUEM
JOCTKEHUM (PU3UKH;

— OCO3HaHUE BAXXHOCTH MOPAJIBHO--3TUYECKUX MNPUHIUIIOB B JACSATEIbHOCTU
Y4YEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHYECKUX KaueCTB (PM3MUECKOW HAayKH: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 IO3HAHMS:

— OCO3HaHUE UEHHOCTH (PU3MYECKOW HAayKd KakK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHSI TEXHOJIOTUM, BaXKHEHIIEH COCTABIISIOLIEH
KYJbTYPBIL;

— pa3BUTHE HAy4yHOH JI00O3HATENBHOCTH, MHTEpPEca K MCCIIEeI0BATENbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a »KWU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOrO TOBEIEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C 3JEKTPUUYECKHM M TEIUIOBBIM O0OpYIOBaHUEM B
JOMAIIHUX YCIIOBUSX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OImMUOKY ¥ TAKOTO K€ MpaBa y APYyroro 4eJoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTHUE€ B PEUICHUWU MPAKTHYECKUX 3a/ad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH H
COLIMAJIbHOM HAIpaBlI€HHOCTH, TPEOYIOIMX B TOM YHCIEe U (PU3UUECKUX
3HAHUM;

— MHTEpEC K MPAKTUYECKOMY M3yUYEeHHIO IpodeccHii, CBSI3aHHBIX ¢ (PU3UKOM;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS



— OpHUCHTAIlUS Ha TPUMEHEHHE (PU3WYECKUX 3HAHWUW IS PEIICHHs 3aaad B
00JIaCTH OKpY’KalolleW cpenpbl, TJIAaHUPOBAHMUSI TOCTYIKOB U OLEHKH UX
BO3MOYKHBIX MTOCJIEICTBHM JIJIS1 OKPYKAIOMIEH CPEJIbI;

e — OCO3HAHHWE TJIOOAIHHOTO XapaKTepa JKOJOTUYECKUX MPOoOJeM U MyTed HX
pelIeHMUS;

e 8) ajanTanmyu K M3MEHSIOIIUMCH YCJIOBHUSIM COIHAJIBLHON W NPUPOTHOM
cpeabl:

e — TOTPEOHOCTh BO B3aUMOJEHCTBUU TPU BBIIIOJIHEHUH HCCIEIOBAHUN U
MPOCKTOB (DU3UYECKON HAIMPaABICHHOCTH, OTKPHITOCTH OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHWE YPOBHS CBOCH KOMIIETEHTHOCTH 4epe3 MPAKTUICCKYIO
JESITENBHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHHI, B TOM YHUCIIE POPMYIUPOBATH
UJIeH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

e — OCO3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
busuKy;

e — IUJAHUPOBAHHWE CBOETO PAa3BUTHS B TNPUOOPETEHUH HOBBIX (PUIUUSCKHUX
3HAHUM;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBIISITH B3aUMOCBSI3U MIPUPOJIBI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (DU3UIECKUX 3HAHUN;

e — OIICHKAa CBOUX JCUCTBUH C yd4E€TOM BIHSHHS Ha OKPYKAIOIIYIO Cpemy,

BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOSHUS TporpamMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocs: OyayT cpopMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONIUE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAIbHBIC  Y4eOHBIC  JICWCTBUS,  PETYJISATHBHbBIC
YHHUBEpCaJIbHBIC yUeOHBIC ICHCTBHU.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble Jilornueckue JeiicTBHUA:

e BBISABIATH U XapaKTepU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);

e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS JJIS
0000IIIEHNS U CpaBHEHUS,

e BBISBIIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B paccMaTpUBaeMbIX (DaKTax,
JTAHHBIX ¥ HAOJIIOJEHUSAX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;

e BBIABJISTh NMPUYUHHO--CICACTBEHHBIC CBS3U TMPHU H3YYCHUH (PU3NUECKUX
SBJICHUN U MPOIECCOB, J€IaTh BBIBOJIBI C UCIIOIb30BAHUEM JIE€YKTUBHBIX



Y WHIYKTUBHBIX YMO3AKIIFOUCHHM, BBIIBUTATh THIIOTE3bl O B3aWMOCBS3SX
(bu3HYECKUX BETUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCO0 pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboiee
MOJIXOJISITIIETO ¢ YYETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

HCIIOJIb30BaTh BOMPOCHI KaK MCCIIE0OBATEIbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIOXKHBIM
¢u3nyeCKuit IKCHEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3MUECKOTO
SIBJICHUS,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OPMALHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POpMyIHpPOBaTH 0000IIEHUS M BHIBOJBI 110 PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANOJI0KEHUS 00 UX pa3BUTUH B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh Pa3IUYHbIE METObl, UHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM MPEJIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAITHIO
Pa3IMYHBIX BUIOB U (OPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOPMY TIPEICTABIICHUS
uHQOpMAIMM W WUTFOCTPUPOBATH pellacMbie 3aJa4ydl  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HHOU TpaduKoi 1 X KOMOWHAITASMH.

KoMMyHUKATHBHBIC YHHBEPCAJIbHbIE Y4eOHbIE JeCTBUS:

B XO7Ie OOCYXJIEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYX Aa€MOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha PEIICHWE 3a/ladyd U TOJJEep KaHHe
OJ1arokesIaTeILHOCTH OOIIEHHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXKICHHSIMHU JPYTHMX YYaCTHUKOB
nuasnora, OOHapyXKUBaTh Pa3IMYUE U CXOACTBO MMO3HIIHM;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOIMYHO TPECTABIATh PE3yIbTAaThl BBHITIOJTHEHHOTO (DPH3UYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);

NOHMMAaTh W WCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOHM W
WHIUBUIYAIbHOM paboThl MpU PEIIEHUHM KOHKPETHOW (hU3MUeCcKOM
poOJIeMBI;

MPUHUMATh eI COBMECTHOM JESTEIHHOCTH, OPTaHU30BLIBAThH JICUCTBUS
no e€ MOCTIKEHHUIO: paclpelensiaTh pojiH, OOCYXIaTh MPOLECChl U
pPE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOICH;



BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTrasl KAUECTBEHHOIO PE3yJbTara Io
CBOEMY HAINpPAaBICHUIO MU KOOPAMHHUPYS CBOM JEUCTBUS C JIPYTUMHU
YJIeHaMH KOMAaH/IbI;

OLICHMBATh Ka4yeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENLHO C(OPMYIMPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBHUSI.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusamnus:

BBISBJISITH MIPOOJIEMBI B J)KU3HEHHBIX M Y4YE€OHBIX CUTyalMsIX, TPEOYIOLINX
JUIS pelieHus (GU3NIeCcKux 3HaHU;

OPUEHTUPOBAThCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWs B TpPYyIIE, NPUHATHE PELICHUN
rpyIIon);

CaMOCTOATENIBHO COCTABJISTH AITOPUTM PEIIeHUs (PU3HUUECKON 3a1auul WU
IUTAHAa HUCCIIEAOBAHUSA C YY4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh IIPEIjiaraéMble BAPUAHTHI pEICHUM;
Jies1aTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IIpeAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS) Ppe3ysbTaToB
NESITENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JESATENBHOCTh (B TOM YHUCIIE B XOJ BBIOJHEHUS
(U3MYECKOr0 HUCCIENAOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILHX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb ce0s1 Ha MECTO JPYroro 4eloBeKa B XOJAE CIOpA WM JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYTrOTO;
MPU3HABATh CBOE MPaBO Ha OIIMOKY MpHU perieHn (U3NYECKUX 3aad UK
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonIy oOyuenus B 7 Kkjacce rnpeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIONB30BaTh  MOHATHS:  (uU3MUeckue ¢ XUMHUYECKHUE  SIBJICHMA,
HaAOJI0/IEeHNE, SKCIEPUMEHT, MOJEeINb, TUMOTe3a, €AMHMUIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHMS BellecTBa (TBEpHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKOoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPpHUsS, pPABHOJAEUCTBYIOIIAS
cuna, gaedopmanus  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAOIINECS COCY/IbL;



paznuuath sBiaeHUs (AUQQy3us, TEMI0BOE ABUKEHHE YaCTUIl BEIIECTBA,
PAaBHOMEpPHOE  JBW)KCHUE, HEPAaBHOMEPHOE  JABWXKCHHUE, HHEpLud,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEINIEHHOM OCBIO
BpallcHUs, Iepenada AaBICHUS TBEPABIMU TelaMH, >XUIKOCTAMHU H
rasamMy, arMoc(epHOe JaBJ€HHME, IUIABaHME TeEJ, IMPEBpaIlCHUs
MEXaHUYECKON PHEpPruM) MO OMMCAHMIO MX XapaKTEpHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJAHHOE (PU3NUECKOE SIBJICHHUE;
pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUU B
OKpY’)KalollleM MHUpE, B TOM 4Yucie (U3HUECKHUE SIBICHUS B MPUPOJIE:
IIPUMEPBI IBUKEHUS C PA3JIMYHBIMU CKOPOCTAMM B KMBOM M HEXUBOU
IIPUPOJE, NEUCTBHE CHUJIbl TPEHUS B IPUPONE U TEXHUKE, BIIHMSHUE
aTMoc(epHOro JaBJICHHS Ha >KUBOM OpraHH3M, IUIaBaHHUE PBIO, pbluard B
TEJIe YeOBEeKa, MPH STOM MEPEBOAUTH MPAKTHUUECKYIO 3a7]a4y B yueOHYIO,
BBIJIEJISITH CYIIECTBEHHBIE CBOWCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUI;
OIKCHIBaTh U3yYEHHBIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢uznyeckue BeIMYMHBI (Macca, 0OBEM, IUIOTHOCTh BEIIECTBA, BPEM,
IIyTh, CKOPOCTb, CPENHASA CKOPOCTh, CUJIA YIPYTOCTH, CWJIA TAKECTH, BEC
Tena, CWila TPeHWs, JaBieHue (TBEPIOTO Tena, JKUIKOCTH, ras3a),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHUYecKas padoTa, MOILIHOCTb, IUIEYO CHJIBL,
MOMEHT CWJIbl, KO3()(QUIMEHT TOJE3HOTO JEUCTBUS MEXAHU3MOB,
KMHETHYECKas M TNOTEHLHAJIbHAS SHEPrus), MpU ONHUCAHUHM NPABUIBHO
TPakTOBaTh  (PU3MYECKUI  CMBICH  HUCHOJIB3yEMBIX  BEJIMYMH, HX
0003HAaYeHUsI M €IWHULBl (PU3MYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIBL,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH TpapyKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS M MPOLECCHI,
UCIIOJIb3Ysl TIpaBUJjIa CJIOKEHUS CWII (BIOJb OJHOM MpsiMoif), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS pbiuara (0JoKa),
«30JI0TO€ IIPAaBWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUs MEXaHUYECKOU
HEPruM, NpPU HTOM [aBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U
3aIIMChIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, POLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUl NPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO--CIICACTBEHHBIE CBS3H, CTPOUTh OOBACHEHHE u3 1-2
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUINYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarb pacy€THbIE 3amadyd B 1—2 JEHUCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHalM3a
YCIIOBHUS 33/1a4 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYJBI U MPOBOAUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4eHHOM (PU3NUEeCKON BEJIUYMHBI,



pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
(u3NYECKUX METOOB, B OIMCAHUM UCCIIEI0BAHUS BBIACIATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pasnuyaTb U MHTEPIPETHPOBATH
IOJIyYEHHBI pe3ynbTaT, HAaXOAUTh OIIMOKM B XOJA€ OIbITA, JeNaTh
BBIBO/IbI 10 €T0 PE3YyJIbTaTaM;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
duznyeckux CBOMCTB TeN: (dopMynupoBaTh pOBEpsieMbIe
MPEINOJIOKEHHUs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYA0BaHHUS,
3aIlKChIBaTh XOJ1 OMbITa U (POPMYIHPOBATH BHIBOIBL;

BBITMIOJHATh MPSMbIE HM3MEPEHHUs PACCTOSHUS, BPEMEHH, MAacChl Telna,
o0bEMa, CHUIBI U TEMIEPATypbl C HCIOJIH30BAHUEM AaHAJIOTOBBIX U
upoBBIX MPHUOOPOB, 3aMUCHIBATH IOKAa3aHHUS MPHUOOPOB C YUYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJUTH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol C HCIOJIb30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH MyTH
PaBHOMEpPHO JBIJKYIIETOCS Tejla OT BPEMEHM JBIM)KEHUS TeJa, CHUJIbI
TPEHUSI CKOJIBLKEHHUS OT Beca Tea, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCHMOCTH CHJIbI TPEHUS OT ILJIOLIAAN COIPUKOCHOBEHUS TEJl, CUIIbI
YIOPYrOCTH OT YAJUHEHUS NPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
NOrpyKEHHOM 4acTu Tejla U OT MJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJia, OT TJIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUN
TUTAaBaHMsSI TEJ, YCIOBHMI pPAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  Y4€OHOTO WCCIEAOBaHWA, COOMpaTh YCTaHOBKY U
BBITIOJHATh M3MEPEHHs, CIeIysl MPEeAJoKEHHOMY IIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYCHHONW 3aBUCHUMOCTH (DM3MUECKUX BEJIHYMH B BHJEC
NPEIJIOKEHHBIX TaOMuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3ybTaTaM
UCCIIEIOBaHMUS;

IPOBOAUTH KOCBEHHBbIE H3MEpeHMs] (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BELIECTBA JKUAKOCTU W TBEPAOrO Tela, CUjla TPEHHUS CKOJBKEHMS,
JaBJI€HHE  BO3/yXa, BbITAIKUBAIOU[as CWia, JEHCTByomas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOAD(PUIIMEHT IMOJE3HOTO eHCTBUS
IOPOCTBIX MEXaHU3MOB), CIleAys NpPEJIOKEHHOW WHCTPYKUUU: TIpU
BBIMIOJIHEHUH HW3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUCHNE NICKOMOW BEJIMYMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
00opy10BaHUEM;

YKa3bIBaTh TPUHIUIIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
pBIYar, MOIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TIOCKOCTB;
XapaKTepu30BaTh TNPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmucaHus (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOAA, TUIAPABIMYECKUN  Ipecc,
MaHOMETp, BEICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS



O CBOMCTBaxX (PM3MYECKHUX SBICHUN U HEOOXOAMMBIE (DPU3HUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
JKU3HU I obecnieueHrs 6€30MacHOCTH MPpY OOpallieHuu ¢ npudopamu U
TEXHUYECKUMU YCTPOUCTBAMH, COXPAHEHHS 370pOBbS U COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBISATh OTOOp HCTOYHUKOB uH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW M TYTEM CpPAaBHEHHUS PpA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHbOpMaIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONM WM MOXET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
JaUTEepaTypy  (PU3MYECKOro  COAEpXaHHs, CIPAaBOYHbIE MaTEepHalIbI,
pecypcesl cetu MHTEpHET, BlajgeTh npuéMaMu KOHCIEKTUPOBAaHUS TEKCTa,
npeobpazoBaHusi HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (HPU3HUECKOTO COJIEPKAaHUSA, B TOM
yucie MyOJUYHO JeNaTh KpaTKue COOOUIEHUS O pe3yJIbTaTax IMPOEKTOB
WIM Y4eOHBIX MCCIEIOBaHUM, NIpPU H3TOM TIPaMOTHO HCIOJIb30BAThH
W3YUYEHHBIM TOHATUIHBIA anmapar Kypca (U3UMKH, CONPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBITIOJHEHUH YYE€OHBIX MPOEKTOB M HWCCIECIOBAHHM pacHpeeNiTh
OOSI3aHHOCTH B TPYIIE B COOTBETCTBUHU C IOCTABICHHBIMH 3aJa4aMH,
CIIEIUTh 32 BBHINIOJHEHWEM IUIaHA JACWCTBUIA, aJeKBAaTHO OIEHUBATh
COOCTBEHHBIM  BKJaJ B  JCSATENBHOCTh  TPYMIbI,  BBICTPAaUBATh
KOMMYHHMKATHUBHOE B3aMMOJICHCTBHE, yUNTHIBAsi MHEHUE OKPYKAIOIIHX.

K xonIy oOyuenus B 8 kiacce rnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
amop(HBIC TeJa, HACHIIICHHBIM M HEHACHIIICHHBIM TMap, BIAKHOCTH
BO3/yXa, TeMIEepaTypa, BHYTPEHHSAS SHEpPrusi, TEIUIOBOM JBHUraTellb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsl, HIEKTPUUECKOE TMOJIe, MPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 2JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

pasznuyaTh SBJICHUS (TEMJIOBOE pPACIIMPEHUE U CKaThe, Terulonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlUsl, TUIABJICHUE, KpHUCTa/uiM3anus (OTBEpJeBaHUE), KHUIICHUE,
Terionepeaavya (TEeTIonpPOBOAHOCTb, KOHBEKIIUS, W3JIYYEHUE),
ANIEKTpU3aIUs TEJ, B3aUMOJICUCTBUE 3aPANIOB, JACHCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE MAarHUTOB, JIEUCTBUE
MAarHMTHOTO MOJIsl HA MPOBOJHUK C TOKOM, 3JI€KTPOMArHUTHAsI UHIYKIIUS)



II0 OIMCAHMI0 MX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3HUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpYXalollleM MHpEe, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJIE:
MIOBEPXHOCTHOE HATSHKEHUE M KANWUIAPHBIE SBICHHUS B IPUPOJE,
KpUCTAJUIBI B mpupojae, uszinydeHue CoaHLA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBIICHUSI B aTMoc(epe, dIEKTPUUECTBO KUBBIX OPTaHM3MOB, MarHUTHOE
nosie 3eMiH, Apeld MoyocoB, poiib MAarHUTHOTO MOJS IS JKU3HM Ha
3emuie, NOJSIPHOE CUSIHUE, MPU 3TOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (PU3UUYECKUX
SIBIICHUI;

ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHHS, UCIOIb3YS
bu3nUeckue BeTUUUHBI (TEMIlepaTypa, BHYTPEHHSSI YHEPTHUsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHAas TEIJIOEMKOCTh BELIECTBA, YyJAEJIbHAas TEIUIOTa
IUIaBJICHUS, YJeJbHAs TeIUIoTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CrOpaHHs TOIUIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIIOBOM
MAallliHbI, OTHOCUTEIbHAS BIIAXXHOCTh BO31yXa, JJICKTPUUYECKHI 3aps,
CHJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTb
ANEKTPUYECKOr0 TOKAa), NpPH ONHCAHMM TNPABWIBHO  TPAKTOBATH
(U3MYECKUI CMBICT MCHOJIb3YEMbIX BEIUYHMH, OO03HAYEHUS U €IMHUIIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYUHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS M MPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE IOJIOXKEHUSI MOJIEKYJSIPHO--KHHETHYECKOW TEOPUU
CTPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMN NOJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa 1 yyacTKa LENu, 3aKOH
JIxoyns—JleHa, 3akOH COXpaHEHHMs DHEpPrud, IpPU HTOM JaBaTh
CIIOBECHYIO (OpPMYJIHMPOBKY 3aKOHa M 3alUChIBaThb €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluii MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbISBIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX
1aroB ¢ Omnopoi Ha 1—2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUIA,
(buU3MUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJadyd B 2—3 JEHUCTBUS, MCIOJb3Yysd 3aKOHBI U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHalv3a
YCJIOBUSI 3a/laud 3alKChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEIOCTATOK
JMAHHBIX [IJIS1  PEIIeHHUs 3ajadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOOXOouMble A €€ pelIeHHs, NPOBOAMTH pPACU€Thl U CpPaBHUBATH
NOJTy4Y€HHOE 3HaUYeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JTaHHBIMH;



pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
(bu3MYEeCKUX METOOB, HCIOJb3ysl ONHCAHUE MCCIEHOBaHUS, BBIIEIATH
MIPOBEPSEMOE  MPEAIOJNIOKEHNE, OLECHUBAaTh MPABWIBHOCTh MOPSIKA
MIPOBEJCHHUSI UCCIIEN0BaHUs, I€JIaTh BHIBOIBI;

OPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
(bu3MYecKUX CBOMCTB Tell (KanWJLISIpHBIC SIBICHHUS, 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT €ro o0bEMa, TeMrnepaTypbl, CKOPOCTH MPOIECcCa OCTHIBAHUS U
HarpeBaHusl MpPU H3IIYYEHHH OT I[BETa H3JIy4arolieil (MOTJIoNarolei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs BOJBI OT TEMIEPATYPBI KUIAKOCTH H
Iom@aau €€ TMOBEPXHOCTH, JJIEKTPHU3alMs Tl W B3aUMOJICHCTBHE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJECWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaliM3allMsl MarHUTHBIX TOJIEH ITOCTOSHHBIX MAarHUTOB, JEHCTBHS
MarHMTHOTO MOJs HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA D3JEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
IpOBepsieMble MPEATNONOKEHHSI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHUs, OMUCHIBATh XOJI OTbITa U (POPMYJIUPOBATH BHIBO/IbI;
BBIIOJIHATh  NpPAMBIE  H3MEPEHHsS]  TEMIEPATYPbl,  OTHOCHUTEIBHOMN
BJIQXHOCTH BO3JyXa, CHJIBl TOKA, HAIpPSDKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB U JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUH C YUETOM 33JaHHON a0COJIFOTHOM MOTPENTHOCTH;
IPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJAHOW (PU3MUYECKOW BEIMYUHBI OT
JIpyrol C  UCHOJb30BAaHUEM NPSMBIX H3MEPEHUN  (3aBUCUMOCTH
CONPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAH TONEPEYHOIO
CEUEHMSI U Y/ICJIbHOTO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEr0 4Yepe3 TMPOBOAHMK, OT HAOpsDKEHUs] Ha  MPOBOJHMKE,
UCCJIEIOBAHUE TIOCIEJOBATENIBHONO M MapajUIeIbHOTO  COEIMHEHHM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHME, COOUpPATh YCTAHOBKY U
BBIMOJHATh M3MEpPEHUs, Cilenysl MPEeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOUpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, ClIelysl MPEIJI0KEHHON MHCTPYKUHUHU, U
BBIYHCIIATH 3HAUEHUE BEJIMYNHBI;

COOJII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTepU30BaTh MPUHIMUIB  JEHCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHUsA (B TOM 4YHUCIHE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETpP, MapoBas TypOHHA, amIepMeTp,
BOJITMETP, CUETUMK HIIEKTPUUYECKOW HHEPIUH, 3JIEKTPOOCBETUTEIBLHBIE
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
NPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),



UCIIONIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
(u3nyecKrue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENIbHBIE
npuOoOpbl MO CXeMaM M CXEMAaTUYHBIM pUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUIPOMETP, JABUraTelb BHYTPEHHETO
CTOpaHUsA, 3JIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMBI AIIEKTPUUYECKUX
LEeneil ¢ mocaea0BaTeNbHbIM U MapaJlIeIbHBIM COCUHEHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMAIMIO O  IpUMEpax)
PaKTUYECKOI0 HCMOJIb30BAHUS (PUM3MYECKUX 3HAHUU B IOBCEIHEBHOM
KU3HU 11 obecriedeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI H COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 MTOBEAEHUS B OKPY’KaIOILIEH CpeE;

OCYILECTBIATh TOUCK HHPOpMAIMK  (PU3NYECKOTO COJACpKAHUSI B
WNHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHMM M IYyTEM CpPaBHEHHUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACNHATH HMHGPOpPMAIUIO, KOTOpas
SIBJIIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BHINOJHEHUHN YUYE€OHBIX 3a/laHUN Hay4YHO--TIOMYJISIPHYIO
JAUTEepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalbl,
pecypcebl cetu MIHTEpHET, BiIaleTh NPpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCHbMEHHBIE W KPATKHUE YCTHBIE COOOIICHMS,
o0o6mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJEp)KaHUs, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTABIATh PE3YJIbTaThl
MPOEKTHOM WJIM HMCCIENOBATENbCKON NEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qu3ukw,
CONPOBOXK/JIaTh BBICTYIUICHHE IPE3CHTALNEN;

IOpU BBINOJHEHUN YYEOHBIX IPOEKTOB U UCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAesiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33Jja4aMHM, CJIEIUTh 3@ BBIMOJIHEHUEM IUTaHA ACHCTBUM U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIIEHUBAaThb COOCTBEHHBIN BKJaa B
JeSITEIbHOCTD TPYIIIIbI, BHICTPaUBaTh KOMMYHUKATUBHOE B3aUMO/ICHCTBUE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K xoHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHSTHUS: CHUCTeMa OTcuéTa, MaTepuajibHasi TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jeopmarius
(ympyrasi, mjgacTtaudeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXAHUYECKHE KOJICOaHUS U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,



CHEKTPbI HCIyCKaHUs U MOTJIOIIEHus, alb(da-, OeTa- 1 raMMa-u3Iy4eHUs,
U30TOIIbI, IIEPHAsL YHEPTETHUKA,;

pas3nuyuath SBICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE NPSAMOIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
naJicHuEe Tel, PABHOMEPHOE JBUKEHHE 110 OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelnbHOE IBMKEHME (3aTyXarollue U
BBIHYX/ICHHbIE KOJICOAHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHUE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JloKeHHUE OEJIoro cBeTa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJHOAaKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOrO CIEKTpa
U3ITyYEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE;

pacmo3HaBaThb MPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBICHUH B
OKpy’XalleM Mupe (B TOM uHcie (PU3NYECKUE SIBICHUS B IPUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
3€MJICTPSICEHHUE, CEHCMUYECKHE BOJHBL, I[yHaMH, 3XO0, LBETa T,
ONTUYECKUE SIBICHUSA B MPHUPOJAE, OMOIOrMUECKOe AEWCTBHUE BUIMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHMH, €CTECTBEHHBIN
PaaMOAKTUBHBIA (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyYEHUE
OPUPOAHBIX MHUHEPATIOB, JIEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBa (MpU3HAKH) (U3UYECKUX
SIBIICHUI;

OMKCHIBATh U3yYEHHBIE CBOMCTBA T€N U (PU3NYECKHE SIBJICHUS, UCHOJb3YS
¢usznyeckue BENUYMHBI (CpeqHSi U MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEPEMEIIECHHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJIAa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tella, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHIUAIbHAas HHEPIrusl Tena,
MOJHATOrO HAJ MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS JHEPTUS CKATOU
NPYKUHBI, KHHETHYECKash DSHEPIHs, IOJHAas MEXaHUYeCcKas >SHeprus,
NEepPUOJl U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEIIOMJICHUS CPEAbl), PU OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HAaYeHUsI W €IUHULIBl (PU3MYECKUX BEIUYMH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOLIUE JAHHYIO0 (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEIMYMHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs JHEPIUH, 3aKOH BCEMHUPHOIO TIATOTEHUS,
OPUHIUI CYNEPIO3UIHMH CWJI, NPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPAXKEHUS U



IPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHsI 3apsSA0BOr0 U MacCOBOTO YHUCEI
IpU SIIEPHBIX PEeaKUusaX, MPU ATOM J1aBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aMMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBIIATH
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3U, CTPOUTh OOBACHEHHE U3 2-3
JIOTUYECKUX II1aroB ¢ OMOpOil Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3NUYECKUX
SIBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THbE 3aJayd  (OMHUparoluecs Ha cuctemy u3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIONINE (DHU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHANIM3a YCIOBHUS 3a/Jayd 3alHChIBaTh KPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (Hu3nuecKon
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXKHO PpELIUTh MpPU ITOMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3ys OMHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
IPOBEJCHUS  HMCCIEJAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SBICHUA WA
(Gu3MYeCcKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPaHEHHUsI HHEPTHH, 3aBUCHUMOCTh TEpHUOAa KoJeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJICOAHUH, MPAMOJMHEMHOE PaCIPOCTPAHEHUE CBETA,
pasyiokeHre Oenoro cBeTa B CHEKTP, U3YUEHUE CBOMCTB M300paxKe€HUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY U3 HW30BITOYHOTO Habopa
o0Opy/lOBaHUs, ONHUCBHIBATH XOJ  OMNbITAa U €ro  pe3yJbTaThl,
(dbopMyIIMpOBaTh BHIBOJIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpelHee 3HaYeHHEe U3MepsIeMOol BeMHYUHBI ((OKYCHOE paCcCTOSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MEpUTEILHOTO TPUOOpPA);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCTIOJIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0O€3 HadalbHOW CKOpPOCTH, TMEpHOJa
KOJIe0aHUN MaTeMaTHYeCKOro MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTU
yria OTpakeHUsl CBETa OT yrIjla MajJeHUs W yria MpeIoMJIeHHs OT yria
NajicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl MOJYYEHHOM 3aBUCHMOCTH



bu3MYeCKuX BETWYMH B BUAC TaONHIl U TPAPUKOB, N1€JIaTh BBIBOIBI 11O
pe3yibTaTam UCCleI0BaHus;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUs! CKOJBKEHUS, MEXaHWdeckas pabdoTa M MOIIHOCThb, YacTOTa U
nepuoJl KojeOaHuii MaTeMaTH4ecKoro U TMPY>KUHHOTO MAasTHUKOB,
ONTHYECKAas CHJIa COOMpAOIIeH JIMH3BI, PAJAWOAKTHUBHBIN  (OH):
IJIAHUPOBATh HM3MEPEHUsS, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CICIys MPEIIOKECHHON WHCTPYKITUHU, BBIYUCIISTH
3HAYCHUE BEJIMYMHBI M aHAJM3UPOBATH MOJIYICHHBIC PE3yIbTAThI C yIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy10BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM H3YYEHHBIX (DU3UYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJelb aTroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM 4YHUCIE:
CIUJOMETP, MATYMKH TOJOKCHUS, PACCTOSHUS W YCKOPEHHS, pakeTa,
9XOJIOT, OYKH, TMepuckor, (oToanmapar, ONTHYESCKHE CBETOBOIHI,
CIEKTPOCKOT, JO3UMETP, Kamepa BuiabCOoHA), HCMOAB3YyS 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOMCTB, M3MEPUTEIIbHBIX MPUOOPOB U TEXHOJOTMYECKHX IPOIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMbI JIJIs
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMparolIeH JINH3E;
OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHAOOPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUS (DM3MYECKUX 3HAHUNW B TOBCEIHEBHOM
KU3HH NI oOecrieueHnsi 6€30MacHOCTU MpU OOpaleHuu ¢ mpudopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COONIOACHUS
HOPM DKOJIOTHYECKOTO TTOBEJCHUS B OKPYIKAIOIIIEH Cpesie;

OCYIICCTBJIATh TOUCK WHPOpMAaMK (PU3HUECKOTO COJACpPXKAHUS B
HHuTepHeTe, caMOCTOATENBHO (DOPMYIUPYSI IIOUCKOBBIN 3aIpOC, HAXOAHUTh
MyTH OTPEACIICHUS TOCTOBEPHOCTH TOJIYYCHHONW MH(OpPMAIM Ha OCHOBE
UMEIOIIINXCS 3HAHUH U JTOTIOJTHUTEIHHBIX UCTOUYHUKOB;

WCITOJIB30BATh NP BBITIOJTHEHUN YUCOHBIX 3aJaHUH HAYYIHO--TIOMY/ISIPHYIO
JTUTEPATypy (PU3MUECKOTO CONEpKaHHs, CIPaBOYHBIE MaTepHabI,
pecypchl cetu MHTepHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3zoBanus HHPOPMAITUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;



co37aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIC COOOIIEHHUS HA OCHOBE
uHpOpMaIUU W3 HECKOJbKUX HMCTOYHMKOB (PU3UYECKOTO COJEp KaHMS,
nyOJMYHO MPENICTABISATh PE3yIbTaThl MPOEKTHON WM UCCIEA0BATEIbCKOM
NEeATEeIbHOCTH, TpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3UKH U COMPOBOXKAATH
BBICTYIUICHUE TMpe3eHTaleil ¢ y4€ToM OCOOEHHOCTEH ayauTOpHUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KomnuecTBo 4acos DNEeKTPOHHBIE
No (mudpoBsIe)
v HaumenoBanue pa3ienoB U TeM IpOrpaMmbl Beero K06HTponLHHe Hp6aKTI/IquI<He 06pa30BaATENbHEIE
paboTsl paboThI P
Pa3znen 1. ®usuka u e€ posp B IO3HAHUU OKPYXKAIOILIEr0 MUpa
1.1 ®dusuka - HayKa 0 MPUPoJe 2 bubnmorexa LIOK
' https://m.edso00.ru/7f416194
bubmuorexa [JOK
12 DH3HMUCCKHE BEIHIHHbI 2 1 https://m.edso00.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 1 bubanorexa LIOK
' https://m.edsoo0.ru/7f416194
Hroro mo pazueny 6
Paznen 2. IlepBoHauanbHbIe CBEACHHUS O CTPOCHUH BEIIECTBA
2.1 CtpoeHue BemecTBa 2 1 bubmorexa [JOK
' https://m.edsoo.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII 1 bu6mmoreka [IOK
' BEIIECTBA https://m.edso0o.ru/7f416194
bu6mmorexa [IOK
2.3 ArperaTHble COCTOSIHMSI BEILIECTBA 2 https://m.edso00.ru/7f416194
Hroro no pazneny 5
Paznen 3. J[Bm>keHue 1 B3aUMOJIEHCTBUE TET
bu6mmorexa [IOK
3.1 Mexamuieckoe ABIXCHAE 4 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
3.2 Muepups, Macea, I0THOCT 4 1 https://m.edso00.ru/7f416194
bubmuoreka [JOK
33 Cuna. Bupst cun 14 1 2 https://m.edso0.ru/7f416194
Wroro no pazmeny 22

Paznen 4. /laBnenue TBEPABIX TEN, )KUAKOCTENU U ra30B



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

a1 [anenue. Ilepenaua naBnenus TBEpABIMU 3 bubnmoreka [JOK
' TeJIaMH, KUJIKOCTSIMH M Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenue xuaxoctn S https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.3 ATMochepHoe naBieHHe 6 https://m.eds00.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE 8 3 bubnnoreka [HOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Htoro no pazneny 22
Paznen 5. PaGota 1 MOIITHOCTh. DHEPTUs
bubmuorexa [JOK
51 Pabora n momHoCTE 3 1 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpoctsie mexanusmel S 2 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
53 Mexanmeckas SHeprus 4 . https://m.eds00.ru/7416194
Hroro no pazneny 12
PeszepBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 13



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

8 KVIACC

KonnuectBo yacoB DIJIEKTPOHHBIE
. (umdposrie)
Ne mi/m HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl Beero Koénpom,HHe Hp6aKTquCKHe 0GpasOBATEIbHBIC
paboThl paboThI pecypesI
Paznen 1. TeroBbie siBIeHUS
. bubnunoreka LIOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 5 1 https://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
12 Tenosbie nporiecc! 24 1 4 https://m.edsoo.ru/7f4181ce
Wroro mo pazueny 29
Paznen 2. DnexTpuyeckue U MarHUTHBIC SIBJICHUS
21 DNeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bu6nmorexa LIOK
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 19 1 5 https://m.edsoo.ru/7f4181ce
bubmmoteka IIOK
2.3 Marsuribie sB1eHus ! 1 3 https://m.edsoo.ru/7f4181ce
bubnmorexa LIOK
24 DJICKTPOMATHUTHA MH YKL S 1 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 38
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 15



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

9 KVIACC

KonnuectBo yacoB DIJIEKTPOHHBIE
. (g poBeIe)
Ne /it HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl Beero K06HTpOJIBHBIe Hp6aKTI/I‘-IeCKI/Ie 00PA30BATCITBHBIC
paboThl paboThI pecypesI
Paznen 1. Mexannyeckue sSIBICHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 11 5 bubmuoreka [IOK
' ONMCaHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka [{OK
1.2 Bsaumonelictsue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
13 3aKOHEI coxpaHeHus 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 41
Paznen 2. Mexannueckue KoJe0aHUs U BOJTHBI
bu6nmorexa LIOK
2.1 Mexameciue konebanms 6 2 https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
2.2 MexaHnuecknue BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f4la4as
Hroro no paszneny 14
Paznen 3. DaexkTpoMarHuTHOE MOJIE U AJIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMAarHUTHOE MOJIE U 6 5 bubmuoreka [JOK
' ANEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pasnen 4. CBeToBEIE ABICHUSA
but6mmorexa [IOK
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41ada6
bubnunorexa LIOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4as
but6mmoreka [IOK
4.3 Paznoxxenue 6emoro cBeTa B CEKTP 3 2 hitps.//m.eds00.ru/7f41ada6
Wroro no pazneny 15



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

Pa3nen 5. KBaHTOBEIE SIBJIEHUS

51 Hcnyckanue u norjiomeHne CBeTa aroMoOM 4 1 Bubmmoreka HOK
https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHune aTOMHOTO spa 6 1 ﬁg&nﬁr%féﬁ)ggﬁf A1ada6
5.3 SnepHble peakuuu 7 1 ﬁﬂ?ﬁggggggjﬁmmﬁ
Htoro no pazneny 17
Paznen 6. [loBroputensH0-06001aI01TUI MOTYITh
6.1 [ToBTOpeHue u 06001IeHUE COAePKAHUS 9 5 bubanoreka [JOK
Kypca ¢usmuku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KomnyecTBo 4acoB DNEeKTPOHHBIE
aTta uudpoBbIe
Nen/m | Tema ypoxka Konrponsnele  Ipaktuueckue A Pp
Bcero U3Y4CeHUS ~ 00pazoBaTeIIbHbBIC
paboThI paboThI
pecypchl
1 ®u3nka — Hayka o npupoje. SIBienus 1 «Harnsanas ¢pusnka
MIPUPOJIBI Txmacce»
«Harnsnnas ¢usnka
2 dusnyeckue SABICHUS 1 amas
Txmacc»
«Harnsannas ¢puzuk
3 Ou3nyeckue BEINYMHBI U UX U3MEPEHHE 1 Amas Gusuica
‘7xiaccy
VYpoxk-uccnenoBanue Jlaboparopuas

4 pabora Ne 1 "OmnpeneneHue 1eHbI 1 1
JIeNIeHUs IIKAJIbI H3MEPUTEIHLHOTO
npudopa."”

MeTtoe1 HaydHOTO 1MO3HaHUs. OnUcaHue Eu6 OK

5 (bU3MYECKUX SIBICHUN C TIOMOIIBIO 1 nomaoreka I
Moxerneii https://m.edsoo.ru/ff09f72a
Ypoxk-uccnenoBanue Jlaboparopuas

6 pabota Ne 2 "M3mepenne o0béMa 1 1
XKUJKOCTU U TBEPAOro Tena."

Crpoenue BemiectBa. ONBITHI,

7 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 1 bubanorexa LIOK
S — https://m.edsoo.ru/ff09fe0a
Ypoxk-uccnenoBanue Jlaboparopuas

8 pabota Ne 3 «Ornenka nuamerpa aTroma 1 1
METOJIOM PSIOB (C HCIIOIH30BAHUEM
dhoTorpaduii)»

9 JIBr>KeHHE YacTHI] BEIISCTBA 1 Brbmuorexa [IOK

https://m.edsoo.ru/ff0a013e



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

10

AFpCFaTHBIe COCTOsIHHA BCIICCTBaA

OCOOEHHOCTH arperaTHbIX COCTOSIHUIA
Bozbl. O000IIEHNE 110 pa3aeny

bu6mmoreka [IOK

11 «IIepBoHauagbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOEHHUHU BEILIECTBA»
Mexanunueckoe JBHKeHUE. PaBHOMEpHOE bubnnoreka [HOK
12 :
Y HEpAaBHOMEPHOE JABUKCHHUE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 Cropocte. Eaunume! cropocTH https://m.edsoo.ru/ff0a079c
14 Pacyer myTu 1 BpeMeHH IBHKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 PesepBHblit ypok. Pabora ¢ Tekctamu 1o bubnuorexa [JOK
TeMme "MexaHn4ecKkoe aBHkeHue" https://m.edsoo.ru/ff0adee6
16 Nuepusa. Macca — Mepa HHEPTHOCTH bubnnoreka [JOK
Tel https://m.edsoo.ru/ff0a0c10
17 IInotHoCTH BemecTBa. Pacuetr maccol 1 bu6mmoreka [IOK
o0BbeMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnast pabota Ne 4
18 «Onplc)az[TeJIF:I{m;:e I;moTTHOCTI/I TBEPJOTO bubmmorexa LIOK
https://m.edsoo.ru/ff0al123c
Tena»
19 Pemenue 3agad nmo treme "[loTHOCTH bu6mmoreka [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepucTUKa
20 BSI/:ITIMI(() I;I;I(CEBII;; TI:;I;II TI/I/II;Me €HUe CUJI bubmiorexa LIOK
A ' p ’ https://m.edsoo.ru/ff0ala70
JunamomeTtp
21 CrnoxxeHue IByX CHJI, HallPaBJIEHHBIX 10 bubnmnoreka [JOK
OJIHOM IIpsiMOil. PaBHOACHCTBYIOIIAs CUII https://m.edsoo.ru/ff0ala70
29 Pemenue 3anau mo teme bu6mmorexa [IOK
"PaBHOelicTBYIOIIAs CHIT" https://m.edsoo.ru/ff0ala70
bu6mmoreka [IOK
23 SBnenne Tarorenus. Cuia TSKECTH https://m.edsoo.ru/ff0al778
24 CBs13p MEXly CUJION TSKECTU U MacCcoi bubnuoreka [IOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1778

Tena. Bec Tema. Pentenue 3amad mo reme
"Cuna Tspxecta"

Cuna TsKeCcTH Ha JPYTUX IUIaHeTax.

https://m.edsoo.ru/ff0al778

bu6mmoreka [IOK

2
> DU3NYECKUE XaPAKTEPUCTUKHU TIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
26 Cuna ynpyrocru. 3axon I'yka https://m.edsoo.ru/ff0al8cc
Jlaboparopuas pabota Ne 5 «M3yuenue
97 3aBUCHUMOCTH PACTSKCHHUS
(medopmanun) MpyKUHBI OT
MIPHIIOKEHHOM CHITBD)
28 Pemenue 3ana4 Ha onpeneneHme
PaBHOJACHCTBYIOIIEH CUIIbI
bu6mmoreka [IOK
29 Bec Texa. Hepecomocts https.//m.edsoo.ru/ff0al778
30 Cuia TpeHus u e€ Bubl. TpeHue B bubnuorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlabopartopnast pabora Ne 6 «3yuenue
31 3aBUCUMOCTH CUJIBI TPEHUS CKOJIbKCHUSA bubnnorexka [JOK
OT CHJIBI IaBJICHUS U XapakTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOIINXCS TOBEPXHOCTEN»
Pemenue 3anau no remam: «Bec Tenay,
32 «['paduueckoe m3o00paskeHnEe CHIT», BH6J,IHOTeKa HOK
- https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOJIEHCTBYIOIIAS CHIT»
KonTponbhas pabota no remam:
23 «MexaHnueckoe JBIKeHue», «Macca,
IJIOTHOCTBHY, «Bec tenay, «['padudeckoe
n3o0paxeHue cuiy, «CHIIbI»
34 JaBnenue. CriocoObl yMEHbBIIICHUS U bu6mmorexa [IOK
YBEJIMYECHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
35 JlaBrienue ra3a. 3aBUCUMOCTD JIaBIICHUS bu6nmoreka [JOK
raza ot 00béma, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
36 [lepenaua naBneHust TBEPIBIMU TEIAMH, bubnmoreka [JOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

SJKUOKOCTSIMHU U razaMu. 3akoH Ilackains

https://m.edsoo.ru/ff0a25b0

37 JlaBiieHUE B ®KUJKOCTH U Ta3e, bubmuorexa [JOK
BBI3BAHHOE JIEICTBUEM CUJIbI TSIKECTHU https://m.edsoo.ru/ff0a2718
38 Pemenue 3anau o teme «JlaBpienue B bubmuorexa [JOK
XKUJKOCTH U rase. 3akoH [lackaisi» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
39 Coobmarommecs cocy et https://m.edsoo.ru/ff0a2970
40 IM'uapaBnuueckuii mpecc bubmorexa HOK
https.//m.edsoo.ru/ff0a3136
a1 Manowmetpsl. [lopiiHeBoH KUAKOCTHBIM
Hacoc
42 ATmocdepa 3eMiH U IPUYKHBL e€ bubnuoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
43 Bec posyxa. ATMochepHoe napnerue https://m.edsoo.ru/ff0a2b5a
44 N3mepenne armocepHOTro 1aBIeHuUS. bubnmnorexa [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(EPHOTO AABICHUS bubnnoreka [JOK
45
OT BBICOTBI HaJI YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
Bbapomerp-anepoun. AtmochepHoe bubnuoreka [IOK
46 -
JIABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
47 Pemenwue 3anay mo Teme " AtmochepHoe
nasieHue"
8 norpymenmos s teno. Apiveons Butmiorera LIOK
Py - AP A https://m.edsoo.ru/ff0a3276
cuIia
JlaGopatopHnast paborta Ne 7
«OmpeneneHne BEITATKUBAIOIICH CHIIBI, bubnmnoreka [JOK
49 . . :
JEUCTBYIOLIEN Ha TEJIO, IOIPYKEHHOE B https://m.edsoo.ru/ff0a33fc
KHUTKOCTB)»
50 JlabopaTtopHuas padota Ne 8 «OmbITHI, bubnmnoreka [JOK

JEMOHCTPUPYIOLTUE 3aBUCUMOCTh

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

51

52

53

54

55

56

BBITAJIKUBAIOLIEH CHJIbI, JCHCTBYIOIIEH
Ha TEJIO0 B )KUAKOCTH, OT 00bEMa
MOTPY>KEHHOM B JKMJIKOCTh YaCTH TeJa U
OT IIOTHOCTH YKUIKOCTH

IImaBanue ten

JlabopaTtopHas padora Ne 9
"KoHcTpynpoBaHue apeomerpa win
KOHCTPYHPOBAHUE JIOAKHU U ONPEIeICHNE
e€ rpy3onoabEMHOCTH"

Pemenne 3aJa4 110 TCMaM: «llmaBanne
CyaOB. BOSI[YXOHJ'IaBaHI/IC», «HaBJ’IeHI/Ie
TBCPABIX TCJI, )KI/ILIKOCTGI;'I u rasoB»

Pesepaubiit ypok. Pabora ¢ Tekcramu mo
teme "JlaBieHue TBEPABIX TE,
JKUJKOCTEHN U Ta30B"

KonTponbhas pabota no teme
«JlaBrieHue TBEP/BIX TEJ, KHUIKOCTEH U
ra3oB»

Mexanuyeckas pabora

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

S7

58

59

Momntaocts. EquHUIEI MONITHOCTH

VYpok-uccnenosanue JlabopaTtopHas
pabota Ne 10 "Omnpenenenue paboThI
CHUJIBI TPEHUS TIPH PABHOMEPHOM
JBUKEHUHU TeJa MO TOPU30HTAIbHON
noBepxHocTu"

[Ipoctele MexaHu3MBI. Peryar.
PaBHOBeCHE clII HA pblyare

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

60

Pbruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGopaTtopHas pabora Ne 11
«HMccienoBanue ycioOBH paBHOBECHS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

pblyara»

61 Pemenue 3amad mo tremMe «Y CI0BHUS 1 bubmuorexa [JOK
PaBHOBECHSI pbI4yara» https://m.edsoo.ru/ff0a48a6
KoaddutmenT monesnoro neicTBust

62 MexaHnu3ma. Jlaboparopnas padora Ne 12 1 1
«M3mepenue KIIJI HakIOHHOM
IJIOCKOCTH

63 Pemenue 3agau mo teme "Padora, 1 bu6mmoreka [IOK
MotHocTb, KIT/I" https://m.edsoo.ru/ff0a4c48

64 Mexannyeckas sHeprus. Kunernueckas 1 bubnnorexa [HJOK
Y MOTEHIMAIbHAS DHEPTUS https://m.edsoo.ru/ff0a4252

65 3aKOH COXpaHEHHUs MEXaHUYECKON 1 bubnnoreka [JOK
SHEPIUU https://m.edsoo.ru/ff0a4360
Ypok-skcniepument JlaboparopHas

66 pabota Ne 13 o Teme "M3ydyeHue 3akoHa 1 1
COXpaHEHUs MEXaHUYECKON sHeprun"”

67 KonTponbnas pabota o Teme «Pabora u 1
MOIIHOCTb. DHEPTUS»

Pesepubiit ypok. Pabora ¢ Tekcramu mo

68 " " 1

teme "PaboTa. MomHoOCTb. DHeprus
OBUIEE KOJIMYECTBO YACOB I10 68 13

[NPOTPAMME



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

8 KVIACC

KonuduectBo wacoB DJIEKTPOHHBIE
Ne [Hara U poBbIe
Tema ypoxka
/1 yp Bcero Koé{ TPOIILHBIC H%aKTquCKHe U3ydeHuss  oOpa3oBaTeIbHBIC
paboThI paboThl pecypesI
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON TEOPUU U UX ONBITHBIE bubnmoreka [JOK
1 1 _
MOATBEpkKIeHHs. Macca u pa3mep https://m.edsoo.ru/ff0a5256
aTOMOB U MOJIEKYJI
Mopaenu TBEPAOTO, JKUAKOTO U
ra3000pa3HOro COCTOSTHUH BEIIECTBA.
OObsicHeHHEe CBOICTB TBEPIOTO, bubnuorexa [JOK
2 . 1
JKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM https://m.edsoo.ru/ff0a540e
BEIIECTBA HA OCHOBE IOJI0KEHUI
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
Kpucrammmueckne n amopdHBIE Tea.
3 Cf/[a‘lI/IBaHI/Ie 1 KaITuJLIs I:-Iq())CTB 1 Bubmioreka IJOK
P ’ https://m.edsoo.ru/ff0a5800
IToBepXHOCTHOE HATSKEHHE
Temneparypa. CBsi3b TEeMIEpaTyphl CO
4 CKOPOCTBIO TEIMJIOBOTO JIBHXKEHHS 1
yactull. TeroBoe pacmupenue u
cKaTHe
JlaGopaTtopnast pa6ota Ne 1 "IIpoBepka
THITOTE3BI JIMHEHHOM 3aBUCHMOCTH
5 JUIMHBI CTOJI0UKA KUIKOCTH B 1 1 bubamorexa LIOK
N https://m.edsoo.ru/ff0a72fe
TEPMOMETPUUECKOI TpyOKe OT
TeMIiepaTyps!"”
6 Buyrpennss sueprus. CriocoObt 1 bubmuoreka [IOK
U3MEHEHUS BHYTPEHHENW DHEPruu https://m.edsoo.ru/ff0a5c60
7 Buns! Tenonepenauu. 1 bubnnorexka [JOK
TermmonpoBOgHOCTD https://m.edsoo.ru/ff0a6412
8 Bunbr Tertonepenaun. Konpekmst 1 bu6mmorexa [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

https://m.edsoo.ru/ff0a5530

9 Bunel tennonepenaun. Usnydenue
VYpok-koudepennus "IlpakTuueckoe
WCIIOJIb30BAHHE TEMJIOBBIX CBOMCTB bubmuorexa [JOK

10 :

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

11 KonuuecTBo TemnoTsl. Y aenbHas bubmuorexa [JOK
TEIIOEMKOCTb https://m.edsoo.ru/ff0a6976
JlaboparopHuas padota Ne 2

12 "UccnenoBanue siBiICHUS TEII0OOOMEHa bubmuorexa [JOK
MIpY CMEIIMBAHUM XOJOAHON U TopsUe https://m.edsoo.ru/ff0a6a98
BOJBI"

13 YpaBHeHHE TEIUIOBOTO OallaHca. bubnnoreka [JOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Pacuer konuuecTBa TEIIIOTHI,

14 HEO0OXOIMMOTO JIJIsi HarpeBaHUs Teja U
BBIJIETISIEMOTO UM TIPH OXJIAXKICHUU
JlaGopaTtopHnast pabota Ne 3

15 "On IC),HCJIEHI/IG p,[[eJ'IbHofI TEILUIOEMKOCTH bubmiorexa HOK

p " y https://m.edsoo.ru/ff0a6bb0
BEIECTBA

16 DHeprus TOTMBa. Y IeJbHas TEIIoTa bubnmnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a

17 [TnaBneHue u OTBEpACBaHHE
KPUCTAJUTMYECKUX TEJl.

18 VenbHas TeroTa MIaBIeHUs bubmorexa LIOK

A https://m.edsoo.ru/ff0a71d2

19 Y enbHas TEIUIOTa IUIABICHUS buGmorexa LIOK

A https://m.edsoo.ru/ff0a5a26

20 [TapooOpa3oBaHue U KOHIEHCALIUS. bubmuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Brnaxnocts Bo3ayxa. JlaboparopHas bubnmuotexa [JOK

pabota Ne 4 "Onpenenenue

https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a7628

OTHOCHUTEJIHOW BJIAXKHOCTH BO31yXxa'"

Pemenue 3amau Ha onpeaencHue

22
BIIQYKHOCTH BO3/yXa
Kunenue. Y genbHas temiora
23 napooOpa3oBaHus U KOHJEHCAIIUH. bubnmoreka [JOK
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOro JaBiIeHUS
24 PeseprHslit ypok. Pabora ¢ Tekctamu 1o bubnuorexa [JOK
teme "TeruioBblie siBieHUs" https://m.edsoo.ru/ff0accse
[TpuHIMIBL PAOOTHI TETLIOBBIX
25 nsurareneif. [lapoBas TypOuHa.
JlBuraTenb BHYTPEHHETO CTOPAHMS
KII] TenmoBoro nBuraresns. TennoBbie
26 IIBI/IEaTeJII/I u 3an1f1Ta OKpYXKaromen bubmmorexa LIOK
Py https://m.edsoo.ru/ff0a7c7c
Cpelibl
7 3aKOH COXpaHEHUs U IPEBPAILICHUS
SHEPTUU B TEIUIOBBIX MpOIleccax
[ToaroroBka Kk KOHTPOJIBHOM pabOTeE MO
28 TeNJIIe "TenaoBble HBﬁeHI/I}I I/IEMeHeHI/Ie Bubmioreka IJOK
. " https://m.edsoo.ru/ff0a83f2
arperaTHhIX COCTOSIHUH BEIIeCTBa
KontponbHas padota o Teme
29 "TenJE)OBHe HBJI;CHI/ISI HN3menenne Bubmioreka IJOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHhIX COCTOSIHUH BEIIeCTBa
30 Onektpusanus Tein. [[Ba pona
AIEKTPUUECKUX 3apsI0B
31 [TpOBOAHMKY U TUAIEKTPUKU. 3aKOH bubmuoreka [IOK
COXpaHEHUs ANEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
32 B3anmopnencTere 3apsyKeHHBIX TEIL. bubnnorexka [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe mose. HampspkeHHOCTh
P P bu6mmoreka [IOK
33 aneKTpudeckoro nos. [puHmun

CYTIEPIO3UIINH JIEKTPUUECKUX MOJIEeH

https://m.edsoo.ru/ff0a8ala



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

Hocurenn SJICKTPHUYCCKUX 3apsAJ0B.

34 .
DneMeHTapHbIil 3apsa. CTpoeHue aroma
35 VYpok-uccienoBanue "IneKTpu3aius Teil
WHYKIIMEN U NPU CONTPUKOCHOBEHUH"
Pewenune 3a1ay Ha IpUMEHEHUE CBOMCTB bubnmoreka [JOK
36 :
ANEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DIEKTPUUYSCKUH TOK, YCIOBHS €0
37 c ecI;BOBaHI/Iﬂ I/ICTg‘lHI/IKI/I bubmorexa LIOK
yH ' https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
38 JleiicTBUS SIEKTPUIECKOTO TOKA bubmmorexa LIOK
https.//m.edsoo.ru/ff0a96hb2
39 DNEKTPUYECKUH TOK B METAIUIAX, bubnnorexa [HOK
JKUIKOCTSIX M razax https://m.edsoo.ru/ff0a9838
40 DJeKTpuuecKas 1ernb U €€ COCTaBHbIC
4acTH
Cwuiia Toka. JlabopatopHas pabora
"COopka u mpoBepKa padoThI bubnuotexa [JOK
41 . _
ANEKTPUYECKOMN LEMH MOCTOSTHHOTO https://m.edsoo.ru/ff0a8bd6
TOKa."
42 DNEeKTpUUECKOe HAMpsHKEHHE.
BosbT™meTp.
JlaGopaTtopHast padota "IIpoBepka
[IpaBUJjIa CIIOKEHUS HAIIPSHKEHUHN IIPU bubnnorexka [JOK
43 :
MOCJIEA0BATEILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0a9e14
pe3ucTopoB”
3aBUCHMOCTh CHIIBI TOKA OT
44 HanpspkeHus. 3akoH Oma i1 ydacTka bubmiorexa LIOK
p ’ YR https://m.edsoo.ru/ff0aad4a
Lenu
ConpoTusieHne NPOBOAHUKA. Y IENBHOE bubmuoreka [IOK
45 _
COINPOTHUBIICHUE BENIECTBA https://m.edsoo.ru/ff0aa738
16 Peocrat. JIaGoparopHnas paboTa bubnnorexka [JOK

"U3Mepenne u peryaupoBaHue CUIIbI

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa44a
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https://m.edsoo.ru/ff0aa738

TOKA"

JlaGopaTtopHast pabdota "HcciaenoBanue
3aBHCHUMOCTH CHJIBI TOKA, HIIYLIETO Yepe3

bu6mmoreka [IOK

47
PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA https://m.edsoo.ru/ff0aa04e
U HanpsKeHUs Ha peaucrope”

48 [TocnenoBarenbHOE U NapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
Pemenue 3a1au Ha MpUMEHEHHE 3aKOHA

49 OmMa Ju1st pa3JIMuHOTO COSAMHEHUS BH6J_IHOTeKa HOK
HPOBOIHHKOB https://m.edsoo.ru/ff0aaf8a

50 PaGoTta 1 MOIITHOCTB ANEKTPUYECKOTO bubnnoreka [JOK
Toka. 3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaboparopHas pabota "Onpenenenue

51 paboTHl ¥ MOIIIHOCTH AJIEKTPHUUECKOTO BH6J,IHOTeKa HOK
Toka" https://m.edsoo.ru/ff0ab3e0
DJeKTpudecKre eny 1 MoTpeduTenn

52 AIIEKTPHUYECKON IHEPTUH B OBITY. BH6J_IHOTeKa HOK
KopoTKoe 3aMblkaHie https://m.edsoo.ru/ff0ab660

53 PesepBHblit ypok. Pabota ¢ Tekctamu 1o bubnnoreka [JOK
teMe "T1oCTOSHHBIN ATEKTPUIECKU TOK" https://m.edsoo.ru/ff0acdc6
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

54 TeMe "DIIEKTPUUECKHE 3aps/bl. bubnnoreka [JOK
3apsoKeHHBIC Tela U UX B3aUMOJICHUCTBUS. https://m.edsoo.ru/ff0abd2c
[ToCTOSIHHBIN 27EKTPUUECKUN TOK"
KonTpomnpHas pabota mo Teme

55 "DneKkTpuyuecKue 3apsabl. 3apsSKEHHbIC bubnmuorexa [JOK
TeJIa U UX B3aMOJICUCTBUA. https://m.edsoo.ru/ff0abea8
IToCTOSIHHBIN 2EKTPUIECKUNA TOK"

56 [TocTostHHBIE MArHUTBHI, KX
B3aNMOJICHCTBHE

57 VYpok-uccnenosanue "M3ydenue nonen bubnmnoreka [JOK

HOCTOSIHHBIX MAarHuToB"

https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
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58

MaruutHoe nojie. MarHuTHOE I10J1€
3eMIId U €ro 3HaUeHUE IS JKU3HA Ha
3emiie

bubmuorexa [JOK
https://m.edsoo.ru/ff0acOba

59

OnbIT OpcTeaa. MarautHoe nose
ANEKTPUUECKOT0 ToKa MaruuTHoe rnose
KaTYIIKA C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

60

JlaGopaTtopHas pabota "HcciaenoBanue
JIEUCTBUS JIEKTPUUYECKOTO TOKA HA
MarHuTHYIO CTPEJKy."

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aadle

61

62

HpI/IMeHeHI/IC QJICKTPOMAaramuToOB B
TCXHHUKCE.

DNeKTpOABUTaTEIb OCTOSIHHOTO TOKA.
Hcnonb3oBaHue 31eKTpoaBurareneii B
TEXHUYECKUX YCTPOUCTBAX U HA
Tpancnopre. JlabopaTopHas pabora
"KoHCcTpyupoBaH#ue U H3y4eHHEe paboOTHI
JJEeKTpoABUTaTens"

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

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

63

64

65

Omnbrter @apazes. 3akoH
AIEKTPOMArHUTHOM MHAYKIUH. [IpaBuio
Jlenna

JlabopaTtopHas pabota "OMBITHI 11O
VICCIIEJOBAHMIO SIBIICHUS
AIIEKTPOMAarHUTHOW MHAYKIIMU:
MCCJIEJOBAaHNE N3MEHEHNUI 3HAYEHUS U
HaIlpaBJIEHUsI NHIYKIIMOHHOTO TOKa."

Dnektporereparop. CrocoOs
MOJTyYEHUS IIEKTPUIECKOIN SHEPTUH.
DIIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX
MCTOYHUKAX dHEPTUU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aaa58

66

[ToaroroBka k KOHTPOIBHOM paboTe MO
TeMe "DIEeKTPUUYECKUE U MarHUTHBIE
sIBJICHUS"

67

KonTtponbHast pabora o Teme

bubmuorexa [JOK



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0aaa58

"DeKTpUYECKHUE U MATHUTHBIE SIBJICHUS "

https://m.edsoo.ru/ff0acb14

PesepBHbIii ypok. PaboTa ¢ TekcTamu mo
teme "MarauTHble sSBIeHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

68

15



https://m.edsoo.ru/ff0acb14

9 KVIACC

KonnuectBo yacoB DJIEKTPOHHBIE
Ne Hara (ppoBbIC
T
e eMa ypoka Beero Kognponmme Hp6aKTI/I‘-I€CKI/I€ W3ydeHUS  0ODA3OBATENBHBIC
paboThl paboThI pecypehI
1 MexaHn4ecKoe ABUXKEHHUE. 1
MarepuanpHasi TOUKa
2 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuorexa [IOK
MEXaHUYECKOTO JBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSAMOJIMHEHHOE JBUKEHUE 1 bubmiorexa LIOK
p p A https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsiMOTMHEHHOE
4 nekenue. CpeqHsst © MTHOBEHHAS 1
CKOPOCTH
5 [IpsamonnHENHOE PaBHOYCKOPEHHOE 1 bubmuoreka [IOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpsIMOJIMHENHOTO
6 pPaBHOYCKOpEHHOro ABMKeHus. ['papuk 1
CKOPOCTH
JlabopartopHnast pabora "OnpeneneHue
7 CKO peHI/ISII) Tenallj npu aBHopcio €HHOM 1 1 bubmoreka LOK
yeKop PH PaBHOYyCKop " https://m.edsoo.ru/ff0adb18
JBIDKEHUH 10 HAKJIOHHOM IJTIOCKOCTH
8 CBoboaHoe nagenue Ten. OnbIThI 1
lanunes
9 JlabopaTtopHas pabota «3mepenne 1 1 bubmmoreka [JOK
YCKOpPEHUSI CBOOOTHOTO MaICHUs» https://m.edsoo.ru/ffOblaec
PaBHOMEpHOE ABMXKEHUE IO OKPY>KHOCTH.
10 [Tepuo E‘IaC”fOTa oOparteHus o 1 bubmaorexa LIOK
p VH paill ) https://m.edsoo.ru/ff0ael76
JluneitHast u yrioBast CKOPOCTH
11 LleHTpoCTpeMUTENBHOE YCKOPEHHE 1
12 Ilepssiii 3akoH HploToHa. BekTop cuiibl 1 bubmuoteka [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0ae176

https://m.edsoo.ru/ff0ae612

13 Bropoii 3akon Herotona. Bu6muotexa [JOK
PaBHOpelicTByOIIAs cHJia https://m.edsoo.ru/ff0ae72a
14 Tperuii 3akon Hetorona. Cynepno3unus bubnmnoreka HOK
cui https://m.edsoo.ru/ff0ae982
15 Pewrenue 3a1au Ha npUMEHEHUE 3aKOHOB bubmmoreka [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
bubnunoreka LIOK
16 Cuna ynpyroctit. 3axou I'yxa https://m.edsoo.ru/ffOaeca?
17 Pemenue 3anay no teme «Cuna
YOPYTOCTH»
Jlaboparopuas pabota «OnpeneneHue bubnnorexa [JOK
18 :
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
19 Cuna Tpemis https://m.edsoo.ru/ff0af738
20 Pemenue 3anay mo Teme «Cuma TpeHUS» bubmmorexa LHOK
https://m.edsoo.ru/ff0afa26
21 JlaGopatopHnas pabota "Onpeznenenue bubnmnoreka [HOK
K03 dULIEeHTa TPEHUS CKOJIbXKEHUS " https://m.edsoo.ru/ff0af8be
| pomeme e e S B 10K
"o yopyr ' https://m.edsoo.ru/ff0afb8e
TPEHUS
25 aroremmn, Vexopenme caoBomnors Bu6mnorera LLOK
' p A https://m.edsoo.ru/ff0af044
TaICHHUS
VYpok-koHpepennus "JIBrmkenue Ten
24 BOKPYT TPaBUTAIIMOHHOTO IIEHTpa
(Conueunast cucrema). ['amaktuxu"
o5 Pemenne 3amad mo treme "Cuma TsokecTH but6mmoreka [IOK
Y 3aKOH BCEMUPHOTO TATOTEHHUS" https://m.edsoo.ru/ff0af5f8
2% [TepBas kocMu4ecKasi CKOPOCTb. bu6nunorexa LIOK

HesecoMocTs U nieperpysku

https://m.edsoo.ru/ff0af33c



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c

PaBHOBeCcHE MaTepruabHOM TOUKH.
AobcomotHO TBEpAOE Teno. PaBHOBecue

bub6nmoreka [IOK

27 TBEPAOTO Teja C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpalieHus
28 MowmenT cunbl. LenTtp Tspxectu
29 Pemenue 3agaq mo reme "MOMEHT CHJIBI. bubmuorexa [JOK
LenTp TsixecTn" https://m.edsoo.ru/ff0b02b4
I1 i pab
. ,,H ’ https://m.edsoo.ru/ff0b0408
BzaumoneiictBue ten
K 0
j | Keumoonssss pebor s e Bumorea 110K
N ® " ' https://m.edsoo.ru/ffOb06ec
BzaumoneiictBue ten
4 c rena. U C CHJIBL. 3aK0
32 col\;[(HZJI;I;H;ﬂHHMH I\J/IIIIiZZBYnHHHoe I/IK ’ bubmnorexa [IOK
p YIbed. JHpyr https://m.edsoo.ru/ffOb07fa
HEYIPYyroe B3auMoJIeHCTBUE
33 Pemenue 3agau mo Teme "3akoH bu6nmorexa LIOK
COXPAHEHHUs UMIyJbca" https://m.edsoo.ru/ff0b096c
34 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJIE U TEXHUKE"
bubmmoteka IIOK
35 Mexanunueckasi paboTa U MOIITHOCTb https://m.edsoo.ru/f0h0as4
36 PaGota cuibl TS>KECTH, CUITBI YIIPYTOCTH bubmuoreka [IOK
U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OnpeneneHue
37 paboThI CHITBI TPEHUS TIPU PABHOMEPHOM
JBKEHUHU TeJla M0 TOPU30HTATEHON
MMOBEPXHOCTU»
38 CBsi3b DHEPTUH U PAOOTEHI.
[ToTenumanpHas sHEpPIrUst
39 Kunernueckas sneprus. Teopema o bu6muoreka [JOK

KUHETHUYECKON SHEPTUU

https://m.edsoo.ru/ffOb0c32



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

40

3akoH COXPaHCHUA DHCPIUHU B MEXAaHHUKE

JlaGoparopHas padota «3yuenue 3akoHa bubmmoreka [JOK
41 .
COXPAHEHUS SHEPTULD) https://m.edsoo.ru/ff0b12fe
42 KonebarenbHoe ABMIKEHHUE U €TO bubmuorexa [JOK
XapaKTEePUCTUKHI https://m.edsoo.ru/ff0b1858
43 MaremaTuyecKuid U NPy KUHHBINA
MasiTHUKH
Jlaboparopuas pabota «OnpeneneHue
44 ‘IaCTOI?[LI I/Ipl'Ie Ifoz[a Kone6a§p§71 Bubmmorexa LOK
p https://m.eds00.ru/ff0b197a
MaTEMaTHIECKOTO MasTHUKA
VYpok-uccienoBanue «3aBUCUMOCTh
45 Heppnona KOerﬁaHI/If/'I OT JKE€CTKOCTH buGnuorexa LIOK
https://m.edsoo.ru/ff0b197a
MIPYXUHBI U MAcChl Ipy3a»
46 [IpeBparenue sHepruu Npu
MEXaHHYECKUX KOJICOAHMSIX
47 3aryxatomue Kojiebanusi. BeiHyk1eHHbIE bubnnoreka [JOK
Konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
Mexanunueckue BoaHbI. CBOICTBA
48 MEXaHHYECKUX BOJH. [Ipo10IbHEIE 1 bubmnorexa [IOK
P https://m.edsoo.ru/ff0b21fe
MOTIEPEYHbBIE BOJIHBI
Ypok-koHpepenmus "MexaHnndeckue
49 BOJIHBI B TBEPIOM Teie. CeiicMuieckue
BOJIHBI"
50 3ByK. PactipocTpanenue u oTpakeHue
3BYyKa
51 I'poMKOCTB 3ByKa U BBHICOTA TOHA.
AKYCTHYECKHUI pE30HAHC
50 VYpok-uccnenosanue "HabmoneHune
3aBHCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
Ypok-koHpepeHus "YIbTpa3ByK u bubnuotexa [JOK
53 " .
nH(}pa3ByK B IPUPOJIE U TEXHUKE https://m.edsoo.ru/ffOb23ca
54 [ToaroroBka K KOHTPOJILHOM paboTe MO bubnuotexa [JOK



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

Teme "3aKOHbI COXPaHECHMUSI.
Mexanuueckre KoueOaHus ¥ BOJTHBI"

KonTponbHas padbota mo Teme "3aKoHbI

https://m.edsoo.ru/ff0b25f0

55 coxpaHeHus. MexaHn4ecKue KojieoaHus
Y BOJIHBI"
56 DNeKTpOMarHuTHOE TOoJIe. bubnmnoreka HOK
DJIEKTPOMArHUTHBIEC BOJIHbI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
Ypok-koupepennus "lkana
58 AJIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBanue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
VYpok-uccnenopanue "M3yyeHue CBONCTB
59 3JIp€KT OMar}II[HTHHx BOJIHy: TTOMOIIIBIO buGnuorexa LIOK
P W https://m.edsoo.ru/ffOb2c6c
MOOWIBHOTO TelehoHa
60 Pemenue 3a1a4y Ha onpeeieHne YacTOThI
Y JUTUHBI DJICKTPOMArHUTHOMW BOJTHBI
DneKTpoMarHuTHasi IpUpo/Ia CBETa.
61 Cko ZI:())TI) cBeTa BOHIIjI)O]E)BI}; CBOMCTBa bubmmorexa LHOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Ucrounnku cBeta. [IpsiMonuHeitHoe
62 acpocCTpaHEeHHUe CBETa 3aTMeHus bubmmorexa LHOK
pactipocth ’ https://m.edso00.ru/ff0b3658
Connua u Jlynst
3akoH oTpaxxeHus cera. JlabopaTopHas
63 pabota "HccnenoBanue 3aBUCUMOCTH bubmuorexa [JOK
yIJla OTPayKEHUs CBETOBOTO JIy4da OT yIiia https://m.edsoo.ru/ff0b38c4
najeHus."
[Ipenomiienue cBeta. 3aKoH bubmuorexa [IOK
64 :
MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
Jlaboparopnas pabota "HccrnenoBanue
65 3aBHCUMOCTH YTJIa MPEITOMIICHHS

CBCTOBOI'O JIy4a OT yIJia MaJICHUA Ha



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
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nn

rpaHule "BO31yX-CTEKIJIO

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

66 Hcnons30BaHue MOJIHOIO BHYTPEHHETO Bubmoreka HOK
YIp https://m.edsoo.ru/ffOb3c5c
OTPa)KEHUS B ONTHYECKUX CBETOBOAAX
Hcnonbs30Banme MOJTHOTO BHYTPEHHETO
67 OTPaKCHHUS: CBETOBO/IBI,
ONTUKOBOJIOKOHHAS CBI3b"
bubnuoreka [{OK
68 JInusel. OnTuyeckas CUja JIUH3bI https://m.edsoo.ru/fOb3f2c
69 ITocTpoenne n300pakeHuil B JINH3aX Bubmmorexa LIOK
p p https://m.edsoo.ru/ffOb444a
JlabopatopHas padora "Onpenencaue
70 (bOKngHOFI(: paCETOﬂHI/Iﬂ u OI;[TII[/IquKoﬁ Bubmorexa LOK
o " https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPAFOIIICH JTMH3BI
71 Ypok-koHpepenmus "OnTudeckue bubmmoreka [JOK
JIMH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
12 I'ma3 xak onTHyeckas cUCTEMa. 3peHHUE bubmoreka HOK
- 3P https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenmus "JledexTsl 3peHus.
Kaxk coxpanuts 3penue"”
Pasnoxenue 6e10oro csera B CIEKTP.
74 OmneiTel HeroToHa. Crosxenune b bubmoreika HOK
) https://m.edsoo.ru/ff0c0f4c
CHEKTPAILHBIX I[BETOB. JlucTiepcus cBeTa
JlabopaTtopHas padota "OMBITHI 11O
75 pas3NoXeHuto 6e0ro cBeTa B CIEeKTp U bubmuorexa [JOK
BOCIIPUATHIO L[BETA IIPEIMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
HaOII0/IEHUH Yepe3 I[BETOBbIE (PUIBTPHI"
Ypok-npakTukyM "BoiHOBBIE CBOMCTBA
76 CBeTa: AMcIiepcus, HHTep(epeHnns u
mudpakmus'”
77 OmeiTel Pe3epdopaa u uranerapuas bubnmnorexa [JOK

MOACIb aTOMa

https://m.edsoo.ru/ff0c12a8



https://m.edsoo.ru/ff0b3c5c
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https://m.edsoo.ru/ff0b4206
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https://m.edsoo.ru/ff0b4684
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78

[Toctynater bopa. Moaens atoma bopa

I/ICHYCKaHI/IC U IIOTJIOIICHHUE CBETA

bubnunoreka LIOK

7 atomoM. KBanThl. JInHelyaThlie CIEKTPHI https://m.edsoo.ru/ff0c144c

80 Ypoxk-nipaktukym "Habmronenue bubnmnoreka HOK
CIIEKTPOB UCITYCKaHUs" https://m.edsoo.ru/ff0c1550

81 PagnoakTHBHOCTD U €€ BUIbI bubmiorexa LIOK

https://m.edsoo.ru/ff0c1672

82 [lepuon monypacnana
Jlabopatopnas pabora MccienoBanue

83 TpeK(Ea 'TI/IEI\I/I{GI;)IGI;{I/IC ;Heprnfl IIIIa:TIf;LI o buGnuorexa LIOK

| https://m.edsoo.ru/ff0c2126
TOPMO3HOMY ITyTH (110 poTOrpadusim)

84 Crpoenue atomHoro siapa. Hykinonnas bubmmoreka [JOK
MOJIEIb https://m.edsoo.ru/ff0c18ac

85 PanuoakTtuBHbIe ipeBparnienus. 30Tombl bubmiorexa LIOK

) https://m.edsoo.ru/ff0clal4

86 Pemenue 3agau mo teme: bubmmoreka IIOK
"PagroakTHBHBIE IPEBPAILICHUS " https://m.edsoo.ru/ffOclb4a

87 SAnepHble peakuu. 3aKOHbI COXPAHEHHS bubnnorexa [JOK
3apsiA0BOTO U MAaCCOBOTO YUCET https://m.edsoo.ru/ff0c1c58

88 DHeprus CBA3U aTOMHBIX siaep. CBsi3b bubmuoreka [IOK
MAaCChI U SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau o reme "SnepHoie
peakuun"

90 Peakuuu cunTesa u nenenus saep. bubnuotexa [JOK
Uctounuku sHeprun CosiHIa U 3BE31T https://m.edsoo.ru/ff0c1e88
Ypok-koudepennus "AnepHas

91 sHepreTHka. J[eHcTBUs paJuoakTHBHBIX
W3JIy4€HUH Ha )KUBBIE OPTaHU3MBI"

[ToaroroBka K KOHTPOJIBHOM pabOTE MO
92 TeMe "DJIEKTPOMAarHUTHOE TIOJIE. bubmuoteka [IOK

DneKTpoMarHuTHbIE BOJHBI. KBaHTOBBIE
SABJIeHUS"

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

KouTponbhas pabota no teme
"DJIeKTPOMarHuTHOE MOJIE.

93 1
DneKTpoMarHuTHbIC BOJHBI. KBaHTOBBIE
SBJIEHU"
I1 000 .
9 Hgggogig Hlj;ﬂ(; Oa6H£§1H§o Kypc 1 1 Bubmorexa LOK
| 40OPATOPHBIC PADOTBITO KYPCY https://m.edso0.ru/ff0c245a
BiaumoneiicTtBue ten
I1 , 0000 . Pab
95 TeizTTZE\)Eng Toelx?e %ZII{(I({)T{H 20)2;21:%1/1;1 1 bubmorexa LIOK
" https://m.edsoo.ru/ff0c2d6a
B MEXaHUKE
I1 , 0000 .P
96 pa(z:]ilTe(;II){i}II; GI:/I I?a‘?ec?]f:l—lﬂgblxe;gﬂeg‘? EI:'IO 1 Bubmzorexa HOK
" " https://m.edsoo.ru/ff0c2572
teme "TeroBbie mpoLecch
I1 .P
oBTOpeHHE, 0000meHue. Pemenne BuGmorexa LIOK
97 pPacyYEeTHBIX M Ka4ECTBEHHBIX 3aa4 110 1 ]
" o https://m.edsoo.ru/ff0c2a22
teme "KIIJ[ TemioBsix qBUraresnei
I1 .P
oBTOpeHwue, 00001eHue. Pemenne Bu6morexa LIOK
98 pacYeTHBIX U KaYeCTBEHHBIX 3a]1a4 110 1 )
" '\ https://m.edsoo.ru/ff0c2b30
teme "KIIJI anexTpoycTaHOBOK
I1 600 .
o | Somvreme shobmame : 1 o 10K
" paTop P " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBEIC SIBIICHUS
100 IToBTrOopenue, o6o0menue. Pabora ¢ 1 bu6moteka [IOK
TexcTaMmu 1o Teme "Kojrebanus 1 BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o600meHne. Pabora ¢ 1 bubnunorexa LIOK
TekcTaMu 110 TeMme "CBeTOBBIC ABICHUS" https://m.edsoo.ru/ff0c3044
IToBTropenue, o6o0menue. Pabora ¢
102 TekctaMu 1o TeMe "KBaHTOBas u simepHas 1
¢uzuka"
OBLIEE KOJIMYECTBO YACOB I10 102 7

[NPOT'PAMME



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHHUKA
» ®usuka: 7-i knacc: 6a30BbIid ypoBeHb: yueOHuK, 7 kiacc/ [lepsimkun .M.,
NBanoB A.U., AkiinonepHoe obmectBo «M3aaTenscTtBo «IIpocBemienue»

» dusuka: 8-i kacc: 6a30BbIM YpOBEHb: yueOHUK, 8 kinacc/ [lepwimkun Y. M.,
NpanoB A. U., AkiinonepHoe obmiectBo «M3marenscTBo «IIpocBerienne»

» ®usuka: 9-i knacc: 6a30BbIN ypoBeHb: YueOHuUK, 9 kinacc/ [lepsimkun . M.,

I'ytauk E. M., MIBanoB A. U., [lerpoBa M. A., AKIIMOHEpHOE OOIIECTBO
«3narensctBo «IIpocBemenue»

METOANUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET



