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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJieHA Ha OCHOBE MOJIOKEHUW W TpeOOBaHUM K pe3ylbTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTPaMMBbl, MPE/ICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€tom deaepaabHOl paboueit mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « usznkay.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHONH T'PAMOTHOCTH OOYYalOIIMXCS W OPraHMU3alfi0 H3y4YeHUs
Gbu3MKKM Ha JESITeNbHOCTHON OCHOBe. B mporpamMme mo ¢u3Mke y4UTHIBAKOTCS
BO3MOXXHOCTH ydeOHOro mpeamera B peanmzauuu TpedboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00YUYEHHUS, a TAKKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111er0 00pa30BaHus.

[Iporpamma no u3uke ycraHaBIMBaEeT paclpeiesieHue yueOHOro MaTepuana
1o rogam oOydeHus (Mo KjaccaMm), Mpeajaraet NpuMepHyI0 MoCIeq0BaTENbHOCTD
U3YYEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COAEPKAHMS WU
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00YyUaIOIINXCS.

[Iporpamma mo ¢u3uke pa3paboTaHa ¢ LEIbIO OKa3aHHUs METOJINYECKON
MOMOIIM YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 y4eOHOMY ITPEAMETY.

®duszuka ABISETCA  CHCTEMOOOPA3ymlOIIMM JJIsi  €CTeCTBEHHO-HAyUYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (hHU3HUECKHE 3aKOHBI JIeXKAT B OCHOBE IPOIIECCOB
U SBIICHUH, H3y4aeMbIX XHMHEW, OuoloTHel, acTpoHOMHEH u (uanyecKon
reorpagueid, BHOCUT BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa,
MpeaoCcTaBisieT HauOoJsiee sICHble o00pa3lbl MNPUMEHEHHS HAayYyHOTO METojia
MO3HAHMS, TO €CTh CII0CO0a MOTY4YeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

OpHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO O0pa3oBaHUS B CTPYKTYpEe OOIIETO
00pa3oBaHusl COCTOMT B ()OPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TPAMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

WN3yyenue @u3uku Ha 0a30BOM ypOBHE TpearojiaraeT OBJIJEHUE
CIENYIOIIMMHA KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIHMH ECTECTBEHHO-HAYYHYIO
IPAMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OICHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCJIEI0BAHNUS;

e UHTEPIPETHPOBaTH  JAaHHbIE M  HCIOJB30BaTh  HAyYHbBIE
JI0KAa3aTeJIbCTBA JIJIS1 IOJIyYEHHS BBIBOJIOB.

[lenn w3yueHus (U3UKA HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
onpeneneHsl B KoHuenuuu mnpenofaBaHus ydeOHOro mnpeamera «®Pusnka» B
oOpa3oBareNnbHBIX opraHuzanusax Poccuiickoit ®@enepanuu, peagu3yOIMIMX
OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOrPAMMBI, YTBEPKIAEHHOW peIICHHEM



Komnerun Munucrepctsa npocseienusi Poccuiickoit deaeparuu (IpoTOKOJ OT 3
nekaopst 2019 r. Ne TTIK-4BH).
Heau uzyyeHust pu3MKu:

npuoOpeTeHNEe WHTEpeca W CTPEMIJICHHS OOYyYalomuXxcsi K HaydHOMY
W3YUYECHUIO TPHUPOJIBI, PA3BUTUE HUX HMHTEIUIEKTYAJIbHBIX W TBOPYECKUX
CIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHUs U (OpMHUpPOBaHUE
MCCJIEIOBATENIECKOTO OTHOIIEHHUS K OKPYIKAIOIIHUM SIBJICHUSIM;
dbopMHpOBaHUEe HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTara HN3y4YCHHS
OCHOB CTPOCHUSI MaTEePUH U (PyHTAMEHTAILHBIX 3aKOHOB (DM3UKU;
dbopmupoBaHUEe TPEACTaBICHUN O poyid (DU3UKHU 1T PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHUI;

pa3BUTHE  TPEACTaBICHWH O  BO3MOXHBIX  chepax  Oymymiei
poecCHOHATEHON JeSTETPHOCTH, CBSI3aHHON ¢ (PM3MKOM, MOATOTOBKA K
nanbHeieMy 00y4eHHUI0 B 3TOM HaIlpaBiICHUH.

JlocTikeHne 3THX LieJied mporpaMMbl Mo (U3MKe Ha YpOBHE OCHOBHOIO
oO1ero 00pa3oBaHus 00eCIeYUBACTCA PELICHUEM CIIETYIONINX 3a1aY:

NpHOOpeTEeHNWEe 3HAHUH O JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHHYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MATrHUTHBIX W KBAaHTOBBIX
SIBJICHUSIX;

npruoOpeTeHNUEe YMEHUN OMKMCHIBATh U OOBSACHATh (DU3NUYCCKHE SBICHUS C
UCIIOJTb30BaHUEM TIOJYICHHBIX 3HAHUM;

OCBOCHHE METOJIOB pEIICHUS MPOCTCHINMUX pPacyETHBIX 3a7ad ¢
UCIIOJIb30BaHUEM bu3nIeCcKuX MoOJIeTICH, TBOPYECKUX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a71a4;

pa3BUTHE YMEHUH HAOJI0OaTh IPUPOHBIC SBJICHUS U BBHITIOJHSITH OIBITHI,
1a0opaTopHble  pabdOThl M AKCICPUMEHTAIBHBIC HCCIICIOBAHUS  C
UCIIOJIb30BaHUEM U3MEPHUTEIHHBIX TIPHOOPOB;

ocBocHHE TIPpUEMOB pabOThl ¢ MHPOpPMaLUEH (U3HMUECKOTO COJEpPIKAHMS,
BKJIFOYAst MHPOPMAIIMIO O COBPEMEHHBIX JAOCTHIKCHUSIX (DU3WKHU, aHATIHU3 U
KPUTUYECKOE OLICHUBAHKE WH(POPMAIINY;

3HAKOMCTBO €O c(hepamu poecCHOHATEHOMN NeATeTbHOCTH, CBI3aHHBIMHU
C (uU3MKOW, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTH)KECHUSIX (PU3UYCCKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIM ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

obpasoBanms oTBoauTCcs 238 "acoB: B 7 kiacce — 68 "acoB (2 yaca B HeNEm0), B 8
Kiacce — 68 yacoB (2 vaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B HeZel0).

[Ipennaraemeiii B mporpaMMe no ¢Gu3Mke rnepedeHb JadopaTOpHbIX padoT U
OTIBITOB HOCUT PEKOMEHIaTEIbHBIN XapaKTep, yUYUTENb JIeJaeT BbIOOp MPOBEICHUS



7a00paTOpHbIX PabOT M OMBITOB C YYETOM HHIUMBUIYAIbHBIX OCOOCHHOCTEU
o0yyJaroumxcsi, ClucKa SKCIEPUMEHTANBHBIX 3aJaHuil, Tpe/jaraeMbplx B paMKax
OCHOBHOTO FOCYJJapCTBEHHOTO K3aMeHa o (pu3uKe.



COJEPXAHUME OBYUYEHUA

7 KUIIACC

Paznen 1. ®usuka v €€ poJib B MO3HAHUHU OKPY:KA0IIEro MUpa.

®usuka — Hayka o mnpupoxe. fABneHus npuponbl. OHU3NYECKUE SBICHUSA:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. M3Mmepenune ¢usnyeckux BenuuuH. Dusnueckue
npudopsl. [lorpemHocts u3mepeHunit. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u jApyrve ecTecTBEHHblE HAyKHM H3Y4yaloT MPUPO.Y.
EctecTBeHHO-HAY4YHBI METOJ MO3HAHMs: HAOIIOJEHHE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIIBI)KEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBSICHEHHE
HaOmogaemMoro siBieHus. Onucanue Gu3NUecKuX SBJICHHUM C MOMOIIbIO MOJIETIEH.

Jlemoncmpayuu.

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

2. @uznyeckue mpuOOPHI U MpOLEAypa NPSAMBIX U3MEPEHUN aHAJIOTOBBIM U
U (PPoBBIM MPUOOPOM.

Jlabopamopnsie padomul u onsimel.

1. Omnpenenenue NEHbI ASNEHUS MIKAJIbI U3MEPUTEIHHOTO TPHOOpa.

2. M3mepenue paccTosTHUN.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TETA.

4. OnpezneneHue pa3MepoB MabIX TEN.

5. M3mepenue Temmeparypbl HNpU HOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue mccnenoBaHus MO IPOBEPKE TMIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyImeHHOro TOPU30HTAIBHO, TeM OO0Jbllle, 4yeM OOJbIlle BhICOTA
yCKa.

Pa3znean 2. IlepBoHayajibHbIEe CBeCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pazMepbl. ONbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JBm>kenne yactull BemecTBa. CBSA3b CKOPOCTHM JABWKEHHMS YacTHL C
TemrnepaTypoii. bpoyHoBckoe nBmwxkeHue, auddysus. BzaumoneicTBue uactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJKOCTEH M TBEPIBIX
(KpUCTaJIIIMYEeCKUX) Tell. B3auMOCBS3b MEXIy CBOMCTBAMHM BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSHMSIX U MX aTOMHO-MOJIEKYJSIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JBUKEHHUS.



2. HabGmonenue nuddyzum.
3. HaOmionenue — siBneHuid,  OOBSACHAIOMIMXCA  MPUTSKEHUEM WM
OTTAJIKNBAaHUEM YaCTHUI] BEIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuMaMeTpa aroMa METOJAOM psioB (C  HUCIOJIb30BAHUEM

dbotorpaduii).
2. OnbIThI O HAOIIOACHUIO TEIIOBOIO PACHIMPEHUS] Ta30B.
3. OmnbIT MO OOHAPYKEHHUIO ACHCTBUS CHUJT MOJIEKYIISIPHOTO MIPUTSKEHUS.
Pa3nen 3. JIBu:keHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe ABWKEHUME. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKECHUE.
Ckopoctb. CpellHsAsl CKOPOCTh NPU HEPABHOMEPHOM IBUKEHHHM. Pacuér nmyTtu u
BPEMEHU JBUKECHHUS.
SBneHue uHepuMH. 3aKOH WHEpUUU. B3ammojnelicTBue Tea Kak NPUYHMHA
W3MEHEHUSI CKOPOCTH JBWXKEHMS Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULE
00BéMa BelecTBa.
Cuila Kak XapakTepucTHKa B3auMozeucTBHs Ten. Cuia ynpyroctd M 3aKoH
['yka. M3mMepenune cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U CHJIA
TsokecTy. Cuila TsKecTH Ha qpyrux mianerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HaMPABJEHHBIX MO OJHOMN mpsiMol. PaBHOneicTByomas cuwi. Cuia TpeHus.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHne B IPUPOJE U TEXHUKE.
Hemoncmpauyuu.
1. HaGnromeHue MeXxaHWMYECKOTO JIBYKCHHS TEJa.
2. HM3mepeHune cKopoCTH NPSMOJIMHENHOTO JBHXKEHUS.
3. HaOmionenue siBeHus HHEPIUU.
4. HaOmroneHue u3MeHEeHUs1 CKOPOCTHU MPHU B3aUMOJIEUCTBUH TEJL.
5. CpaBHEHHE Macc M0 B3aUMO/JICHCTBUIO TEIL.
6. Cno)xeHue cuJji, HalpaBJIEHHbBIX M0 OJJHON MPSIMOM.
Jlabopamopnsie padomul u onsimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHHMS! (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jaliee).

2. OmpeneneHne CpeaHEW CKOPOCTH CKOJBKEHHUS OpycKa WM IMapuKa o
HAKJIOHHOM IUIOCKOCTH.
Ornpenenenue MmI0THOCTH TBEPAOTO TeNA.

4. OmnbIThI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsDKeHus (nedopmanun)
NPY>KUHBI OT MPUII0KEHHOM CUIIBI.

5. ONbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHS CKOJIBKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIIMXCSI IOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB.



Hasnenne. CriocoObl YMEHBIIEHMS U YBEJIUUYECHU JaBieHus. JlaBneHue rasa.
3aBUCHMOCTh JaBJIeHHs raza or oObéma, TemmepaTypsl. [lepemaua naBneHus
TBEPABIMU TEJIAMM, JKUIKOCTAMH M Taszamu. 3akoH Ilackaia. IImeBmarmueckue
MAaIIMHbI. 3aBUCHUMOCTh JAaBJICHHS KHJIKOCTH OT TIyOuHBbI. 'mapocratuueckuit
napagokc. Coobmatoiuecs: cocynsl. ['uapaBinueckne MEXaHU3MBI.

Atmocdepa 3emsn u atmMocdepHoe naBiaeHHe. [IpuuMHBI CylECTBOBaHUS
BO3QylIHOW oOosouku 3emiu. Oneit Toppuuemnu. M3mepenune armocgepHOro
JaBJICHUS. 3aBUCHMOCTh aTMOC(EPHOTO AABIIEHHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuGops! 1715 U3MEpPEHHUs aTMOC(PEPHOTO 1aBICHUSI.

JlericTBue XKUIAKOCTH M rasa Ha IOIPYKEHHOE B HUX TesO. BelTamkuBaronas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.

o vk w N
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3aBUCUMOCTH JAAaBJIEHUS ra3a OT TeMIEPaTyphl.

[Iepenaua naBneHUs KUJIKOCTHIO U Fa30M.

CooOwaroruecs cocy/bl.

['mapaBnuueckuu mpecc.

[IposiBnenue nelcTBUs aTMOCPEPHOTO JABICHUS.

3aBUCHMOCTh BBITAJIKMBAIONIEH CHIIBI OT 00BEMa MOTPYKEHHOW YaCTH
T€JIa U TUIOTHOCTH KUJKOCTH.

PaBeHCTBO BRITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM JKHIKOCTH.
VYcnoBue niaBaHus TEN: MUIABAHWE WM MOTPYKEHUE TEN B 3aBUCUMOCTHU
OT COOTHOLIEHHUS TJIOTHOCTEN TeNa U KUJIKOCTH.

Jlabopamopuwie pabomul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOrpyKEHHOM B
YKUJIKOCTh YaCTH TeJa.

OnpenesnieHue  BBITAJIKUBAIOIIECH  CHJIbI, JCHCTBYIOIIEHM Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIEH CHJIbI, IEUCTBYIOIEH HA TEJIO
B )KMJKOCTH, OT MAaccChl TeJa.

OnbITel, JEMOHCTPUPYIOIIME 3aBUCMMOCTH BBITAJKHBAIOIICH  CHIIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJAKOCTH, OT OOBbEéMa NOTrpyKEHHOU B
YKUJIKOCTh YaCTH TE€JIA U OT INIOTHOCTH KUIKOCTH.

KoncTtpyupoBanue apeomerpa WIH KOHCTPYMPOBAHHE JIOAKA H
OIIpENICIIEHHUE €€ TPY30IOABbEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIUs.

Mexannueckas padbota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. lIpumeHeHue TmpaBuja pPaBHOBECHS phluara K OJIOKY.



«3onotoe mnpaBuso» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpoctsie
MEXaHU3MbI B OBITY U TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W TNOTEHLHMANbHAs SHEPIUS.
[IpeBpallenrie 0JTHOTO BU/Ia MEXAHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUHU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Omnpenenenue pabOThI CUIIBI TPEHUSA NPU PABHOMEPHOM JBIKEHUHU Tela

110 TOPU3OHTAIBHOW ITOBEPXHOCTH.
2. HccnepoBaHue yclnoBUM paBHOBECHS pbluara.
3. Msmepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KUIACC

Pa3nea 6. TenjioBbIe ABJICHUS.

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO--KUHETUYECKOH TEOPUU CTPOCHHMS
BemecTsa. Macca M pa3sMepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKIAIOIINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Monenn TBEPAOro, MXUAKOTO M Tra3000pa3HOrO0 COCTOSHMI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHHU MOJIEKYJIIPHO--KUHETUYECKOW TEOPHH.
CMaurBaHKe U KalWUIIpHBIE sIBIEHUS. TemIoBoe pacliupeHue 1 CKaTue.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JBUKCHUS
yacTull. BHyTpeHHsiss sHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH DSHEPIUU:
TeIruIonepeaaya " COBEpLIEHUE paboTHL. Buner TEIJIONEPEAAUHN:
TEILIONPOBOIHOCTD, KOHBEKIUS, U3IyYEHHUE.

KonnuectBo Tennotel. YenbHas TEMIOEMKOCTh BELIECTBA. TeMI000MeH U
TEIUIOBOE paBHOBECUE. YpaBHEHUE TemioBoro Oananca. IlmaBnenue u
OTBEPAEBAHUE KPUCTAUIMYECKUX BELIECTB. YJEIbHAs TEIUIOTA ILIABICHUS.
[TapooOpazoBanue u kouzaeHcamus. Mcmapenme. Kunenme. YnenpHas Terora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbhl KHIIEHHA OT aTMoc(hepHOro
JABJICHUS.

BuiasxxHOCTB BO31YyXA.

OHeprus TOIIMBA. Y AeNbHAs TEIIOTa CTOPAHUS.

[Mpunuuner pabotel TemnoBbix aBurareneit KIIJ| temmoBoro asuraresns.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEIBI.

3aKOH COXPAaHEHUS U MPEBPALLEHUs SHEPTUH B TEILIOBBIX IIPOLIECCAX.

Jemoncmpauuu.

1. Habmronenue OpOyHOBCKOTO JBUKEHHS.
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10.
11.
12.
13.

HaGmonenune nuddysun.

HaOGmronenue siBieHUt CMauMBaHUS U KalMMJUIAPHBIX SIBIICHUM.
HaOGmronenue TenioBoro paciimpeHus Tedl.

W3meHenue naBieHUs Ta3a MpPU U3MEHEHHH O0BhEMa W HArpeBaHUU WIIH
OXJIAXKICHUH.

[IpaBuiia u3MepeHus TeMIepaTypahl.

Busr Temionepenayn.

OxnaxieHue Ipu COBEPIIICHUHN PadOTHI.

Harpesanue nipu coBepiiieHUM paOOThl BHEITHUMH CHJIAMHU.
CpaBHEHHE TETITIOEMKOCTEHN pa3IMYHbBIX BEIIECTB.
HaOmronenue xuneuus.

HaGmroieHre nocTostHCTBA TeMIepaTyphl IPH TUIaBICHUU.
Mopaenu TeII0OBBIX JIBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKEHUS.
OMnbIThI IO BBIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl O HAOJIOJIEHUIO TEIMJIOBOTO PACIIMPEHHUS Ta30B, XKUAKOCTEH U
TBEPABIX TEIL

Omnpenenenve AaBieHUs BO3yxa B OajuIOHE IITPUILIA.

OnbITel, AEMOHCTPUPYIOUIME 3aBUCUMOCTH JaBJIEHUA BO3AyXa OT €ro
00bEMa 1 HArpeBaHUs WIH OXJIAXKICHUSI.

[TpoBepka runoTe3sl IMHEHHONW 3aBUCUMOCTH IJTUHBI CTOJIOMKA JKHIKOCTH
B TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

HabGmronenne wu3MeHeHHs BHYTPEHHEW OSHEpPruuM Telna B pe3yibTare
TerIonepeaayu U padoThl BHEITHUX CHUJI.

HccnenoBanue sBiIE€HHS TEIIOOOMEHAa MPH CMEIIUBAHUM XOJIOAHOW U
ropst4eu BOJBI.

OnpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpHU
TEMJI000MEHE C HArPEThIM METATUYECKUM UITUHAPOM.

Onpenenenue yaenbHON TEIOEMKOCTH BEILIECTBA.

HccenenoBanue nponecca UCIapeHUsl.

OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Omnpenenenue yieapHON TEIUIOTHI IUIABJICHUS JbJA.

Pazngen 7. DjekTpuyecKkue U MATHUTHbBIE SIBJICHUS.

Onextpusanus Ten. JIBa poaa aJIEKTpUYECKUX 3apsafoB. B3ammopeilicTBue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI/I0B U PACCTOSIHUS MEXKY TEJIaMH).

Onextpuyeckoe mnosie. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. [lpuHnmn
CYINEPHO3ULNH IEKTPUUECKUX MOJIEN (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHMKM W JOUPIEKTPUKU. 3aKOH  COXPaHEHUs
AIEKTPUUYECKOTO 3apsia.

ONEeKTpUYECKUd TOK. YCIOBUSA CYIIECTBOBAHMUS 3JIEKTPUYECKOIO TOKA.
WM CTOYHUKM TOCTOSIHHOTO TOKAa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DNEKTPUUECKUHN TOK B KHUIAKOCTIX U ra3ax.

Onektpuueckas menb. Cuna  Toka.  DJIEKTPUUECKOE  HAMNPSKEHHUE.
ComnpoTuBiieHHE MPOBOJIHHUKA. YJIETbHOE COMPOTUBIEHUE BellecTBa. 3akoH Oma
o yyactka nend. llocnenoBarenbHoe W mapajuIebHOE  COCIMHEHUE
MTPOBOJIHUKOB.

PaGorta u MomHOCTH »3yeKTpHueckoro Toka. 3akoH J[xoymns—JleHua.
DNEeKTpUYECKHe LENMu U MOTPeOUTenu 3JIeKTpuueckor 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[loctostHHBIE ~ MarHUTBL.  B3anMOAENCTBUE  IOCTOSHHBIX  MAarHUTOB.
MarnutHoe none. MarauTHoe noje 3eMJIM U €ro 3HaueHue JJIsl )KU3HU Ha 3emiie.
OnpiT  Opcrena. MarauTHoe 1oJie  JJIEKTpUYeckoro Toka. [IpumeneHue
AIIEKTPOMArHUTOB B TEXHUKE. [[eicCTBME MarHUTHOTO TOJISI HA IPOBOJIHHUK C TOKOM.
DNeKTpOoJBUTaTellb MOCTOSHHOTO ToKa. lcmonb3oBaHWe >IEKTpOJBHUTaTesie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

OnbiTel @apanes. SBneHue 37eKTpoMaruHuTHOM MHAYKIMU. [IpaBuino Jlenua.
DIIEKTPOreHepaTop. CriocoOb1 NOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIINYI Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Hemoncmpauyuu.

DneKkTpu3anus Tel.
JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEIN.
YCTpONCTBO U AEHUCTBUE IIEKTPOCKOIIA.
DneKTpocTaTuiecKast HHAYKIHUS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsiI0B.
[IpOBOAHUKH U TUDIIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JlericTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B KHUJKOCTH.
. ["'a30BbIi1 pa3ps.
. I3MepeHune cuiibl TOKa aMIeEPMETPOM.
. I3MepeHne 3JIeKTpUIECKOro HAPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COmpOTUBIICHUMN.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHUS MOJIOCOB MAarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoienpoBaHr€ MAarHUTHBIX MOJIEW MOCTOSTHHBIX MATHUTOB.

OnbIT DpcTena.

MarauTHoe 1oJie ToKa. DJIEKTPOMArHUT.

JlelicTBHE MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.

DNEeKTPOIBUTaTENlb MOCTOSHHOTO TOKA.

HccnenoBanue siBIEHUA 3JIEKTPOMArHUTHOM UHAYKIIHH.

OmnbiTel Dapanes.

3aBUCHUMOCTh HAMNpaBi€HUS HWHIYKIMOHHOTO TOKAa OT YCJIOBUU €ro
BO3HHKHOBEHHS.

DneKTporeHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopnsie padomul u onsimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnpiTel MO HAONIOACHUIO DJIEKTpU3AMU Tel MHAYKIMEH W Tpu
COIIPUKOCHOBEHUU.

HccenenoBanue IEHMCTBUS  DJIEKTPUYECKOIO IIOJSL HA IIPOBOJAHUKH U
JTVRJIEKTPUKHU.

COopka 1 npoBepka padbOThI IEKTPUUYECKOMN IIENMU TOCTOSHHOTO TOKA.
W3mepeHne u peryJnpoBaHUE CUIIbI TOKA.

W3mepeHne n peryJmpoBaHue HAIPSIKEHNUS.

HccenenoBanne 3aBUCUMOCTH CHIJIBI TOKA, MAYIIETO 4YE€pe3 PE3UCTOpP, OT
CONIPOTHBJIEHUS PE3UCTOPA U HAMPSHKEHUS HAa PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh ANEKTPUYECKOTO
CONIPOTHUBJIEHUS MPOBOJHMKA OT €ro JJIMHBI, IUIOIIAAM ITONEPEYHOTO
CEYEeHHUs U MaTepuana.

[IpoBepka mpaBuia CIOXKEHHS HANPKEHUA MPU IOCIEI0BATEIbHOM
COEAMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia [ CWIbl TOKa MPU MNAPAILIEITBHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThHI IEKTPUUECKOT0 TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOUIHOCTU  DJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO YEPE3 JIAMIIOYKY, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenune KIIJ[ HarpeBaTens.

HccenenoBanre MarHUTHOTO B3aUMOJICUCTBUS TIOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHMTHOrO TMOJs [OCTOSHHBIX MAarHuTOB IMpU  HX
00BEAMHEHUH U Pa3/ICTICHUH.

HccenenoBanne NeUCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aWMOJICHCTBUS
KAaTyIIKM C TOKOM M MAarHuTa OT CHJIbl TOKAa W HalpaBJEHUsS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO MOJISI HA MTPOBOJHUK C TOKOM.

19. KoHCTpyHnpoBaHue 1 u3y4eHue padoThl AIEKTPOIBUTATEISI.

20. smepenue KII/] anekTpoaBurareibHON yCTaHOBKH.

21. OnBITBI IO HMCCIECAOBAHUIO SIBJICHUSA DIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWM 3HAYCHHS W HANPAaBICHUS HWHIYKIIMOHHOIO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUsI.

Mexanuueckoe pABwkeHue. MarepuanpHag Touyka. Cuctema OTCU€Ta.
OTHOCHUTEIIBHOCTh MEXAHWYECKOTO JBIKEHUSA. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBrkeHne. HepaBHomepHOe npsMonuHenHoe aBmxeHue. CpeaHsas 1 MTHOBEHHas
CKOPOCTH T€Jla IIPY HEPABHOMEPHOM JIBU>KCHHH.

VYckopenue. PaBHOyckopeHHOE mpsMonnHerHOe ABMkeHue. CBoOomHOE
nagexue. OnsITel ['anues.

PaBHOMepHOE nBMkeHME MO OKpyx)HocTu. Ileprog m vacrora obGpaieHus.
JIunelHas u yriaoBas CKOpOCTH. LleHTpocTpeMuTenbHOE yCKOpEHUE.

[lepBbiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpertunt 3akon HeroTona.
[IpyHIMD Cynepno3uLnn CHJL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHIa TPEHUS CKOJIbKEHHUS, CHUJIa
TPEHUS NIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpEHUE CBOOOIHOIO
nafgeHus. JlBwxenue ruiaHetr Bokpyr ConHua. IlepBas kocMmuueckass CKOPOCTb.
HesecomocTs u neperpysku.

PaBHoBecue marepuanbHOM TOYKH. AOCOIIOTHO TBEpHOEe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTu.

HNmnynsc tena. M3smeHeHne umiyinbea. VMimynbsc cuiibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass pabota W MOHIHOCTh. PaboTa cui TsKeCTH, YHpPYrocTH,
TpeHust. CBs3b dHEpruu U padbotsl. [loTeHnnanbHas SHEPTUs Tena, NOJHATOTO Hajl
IIOBEPXHOCTBIO 3eMiIM. [IoTeHInanbHas s3Heprus cxkatoi npyxuHel. Kunernyeckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPIrUH. 3aKOH COXPAHEHHSI MEXaHWYECKOU
DSHEPIUH.

Hemoncmpauyuu.

1. HaOmroneHue MexaHM4eCKOro JABM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.



o vk~ w

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

CpaBHeHME TyTEd M TPACKTOpUU ABUKEHHS OJHOTO M TOrO K€ Tena
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO JIBUYKEHUS.
HccenenoBanne Npu3HaKkOB PAaBHOYCKOPEHHOIO IBUKEHUS.

Habmonenne ABMKEHUS TeNa MO OKPY>KHOCTH.

HabGmrogenue MexaHM4ecKuX sIBJICHUM, MPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» npu €€ PaBHOMEDHOM M  YCKOPEHHOM JBH)KCHUU
OTHOCHUTENIbHO KabnHeTa (PU3UKH.

3aBUCUMOCTh YCKOpPEHHUs Tela OT MacChl Te€Jla W JACHCTBYIOIIEH HAa HEro
CHJIBL.

HabGnronenue paBeHCcTBa CUIT IPU B3aUMOJIEHCTBUH TEJL.

M3meHenne Beca Tea Mpu yCKOPEHHOM JBHKCHUU.

[Iepenaua uMmysnbca npu B3aUMOJACHCTBUU TEIL.

[TpeoOpa3oBanHus SHEPTUU MPU B3AUMOACHCTBUH TEJ.

CoxpaHeHre UMITYJIbCa MPU HEYNIPYTOM B3aUMOJICHCTBUH.

CoxpaHeHne UMITyJIbca IPU a0COIOTHO YIIPYTOM B3aUMOJIEHCTBUU.
Habnronenue peakTUBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUUECKON YHEPTHH MTPH CBOOOTHOM IMaCHUH.
CoxpaHeHHE MEXaHUYECKON SHEPTUHU MPU ABUKEHUU TeNa MO ACHCTBUEM
MPY>KUHBI.

Jlabopamopnsie padomul u onsimel.

1.

KoHcTpynpoBanue TpakTa Jjisi pasroHa U JAIBHEHUIIIET0 PaBHOMEPHOTO
JBYDKEHUS MIAPUKA VI TETIEHKKU.

Omnpenenenue cpemHed CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKEHUS
HIapyKa o HaKJIOHHOM MIOCKOCTH.

OnpeneneHrue yCKOpPeHHUs Tela NpU PABHOYCKOPEHHOM JIBXKEHHH TI0
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TYTH OT BPEMEHH IPH PABHOYCKOPCHHOM
JBUKEHUHU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIM TMpPU PABHOYCKOPEHHOM JIBIDKEHHHM 0e€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJTUHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue ko3 uIeHTa TPEHUS CKOJIBXKEHUS.

Omnpenenenre KECTKOCTU TPYKUHBI.

Omnpenenenne pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JIBHKCHUU Tela
10 TOPU30HTAIEHON TTOBEPXHOCTH.



10. Onpenenenre padOThl CUJIBI  YNPYTOCTH TMPU TMOABEME Tpy3a ¢
HCIIOJIb30BaHUEM HENOABHKHOI'O 1 MOBMKHOI'O OJIOKOB.

11. MI3yueHue 3akoHa COXpAHEHUS YHEPTUU.

Pa3znen 9. Mexanndeckue KoJie0aHUsI 1 BOJIHbDI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHMI: TIEPHO/T,
4acToTa, aMIUIUTy1a. MateMaTu4ecKuil U NPy KUHHBIN MasTHUKU. [IpeBpanieHue
SHEPIUH MPH KOJIeOATEIHHOM JIBUKESHUH.

3aryxaomue — konebanus.  BoiHykaennole — konebanus.  Pe3zonanc.
Mexannueckue BoJHbL. (CBoiicTBa MexaHWueckux BoJH. [IpojonbHbiE H
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHn4yecKne BOJIHBI B TBEPIIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3Byk. I'pomMKkocTh 3Byka W BbICOTa TOHA. OTpakeHue 3Byka. MHpa3Byk u
YIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenmne xoneOaHMii TeJI MOJA JNEHCTBHEM CHIIBI TSKECTH U CHIIBI
YIPYTOCTH.

HaGmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.
Habmronenue BeIHYKI€HHBIX KOJI€0aHUI U pEe30HAHCA.
Pacnpoctpanenue npo10iabHBIX U MOMEPEYHbIX BOJH (Ha MOJIEIN).
HaOGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTUYECKUI PE30HAHC.
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Jlabopamopuvie pabomul u onvimol.
1. OnpeneneHue 4YacTOThl W TMepuojaa KoJeOaHHM MaTeMaTH4eCKOro
MasiTHUKA.
2. OmpeneneHue 4acTOThl U EPUOJIa KOJIEOAHHM NMPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TMEepHoOJia KOJIEOAHUM MOABEUIEHHOTO K HUTH
rpy3a OT IJIMHbI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NIEpUOAA KOJICOAHUM MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IEpUO/a KOJEOAHUM rpy3a, MOABEIHIEHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbBITBI, JAEMOHCTPUPYIOIIWE 3aBHUCHUMOCTh  TEpHOJa  KoJeOaHuit
NPYKUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus cBOOOJIHOIO MaICHUS.
Paznen 10. Di1eKTpOMArHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.
ONEeKTpOMarHuTHOE  MoJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiiCTBa
JIEKTPOMArHUTHbIX BOJH. Illkama sneKTpoMarHUTHBIX BOJIH. Mcmoib3oBaHHe
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3H.



DJneKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBoiiCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnsie padomul u onvimel.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO

TenedoHa.

Pa3gen 11. CBeToBLI€e SIBJICHHS.

JlyueBas  mogmenr»  cBera.  Mcrounumkm — cBeta.  [IpsamonunernHoe
pacnpoctpanenue cera. 3atMeHust ConHua u Jlynel. Otpaxkenne cera. [Lnockoe
3€pKajio. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBeta. 3akoH npesnomieHUss cBera. llosiHOE BHyTpeHHEe
oTpaxkeHue cBeTa. MChnoiapb30BaHHE TOJHOIO BHYTPEHHETO OTPAXKEHHS B
ONTUYECKUX CBETOBOAX.

Jlunza. Xom mywedt B nmH3e. Onrtuueckas cucrema (oroanmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrhueckas cuctema. bim3opykocTs u
JATbHO30PKOCTb.

Paznoxxenne Oemoro cera B cmektp. Omnbitel Hptotona. Croxenue
CIIEKTpaJIbHBIX IBETOB. J(Mcniepcus cBeTa.

Jlemoncmpayuu.

[IpssMonMHEHOE PacIIpOCTPAHEHHE CBETA.

OTtpakeHue cBeTa.

[Tomyuenue n300pakeHuii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomienue cBera.

OnTryecKuil CBETOBO/I.

Xona mydeil B cobuparoiieii InH3e.

XO0J ny4yelr B pacCenBaroIIeH JIMH3E.

[Tonyuenune n300paxxeHui ¢ TOMOIIBIO JTUH3.

[Tpunun aeictBus oToanmnapara, MUKpOCKOIIA U TEJIECKOIA.

10. Mojenb riasa.

11. PaznosxeHnue 6em10ro cBeTa B CIEKTP.

12. [lomyuenue 6en0ro cBeTa MpHU CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnsie padomul u onsimel.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTPa)KEHUs CBETOBOIO Jiydya OT yIJia
naJeHUsl.
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2. W3ydeHue xapakTepuUCTHK M300pakeHHUs IPeIMeTa B IIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCUMOCTH yria NPEJOMIIEHHS CBETOBOIO Jy4a OT yrjia
NaJICHNS Ha TPAHULIE «BO3yX—CTEKIION.



4. TlomyuyeHue n300pakeHUI C TOMOIIBIO COOMPAIOIICH JIMH3BI.
Onpenenenne (HOKYCHOTO PACCTOSHMSI M ONTUYECKOM CHJIbI cOOMparolen
JIMH3BI.

6. OTBITHI 1O PA3JI0KEHUIO OETIOTO CBETA B CIIEKTP.

7. ONbBITHI TIO BOCHPHATHIO IBETA MPEAMETOB NPH WX HAOIOJACHHUH Yepes3
[[BETOBbIE (DUIIBTPBI.

Pa3znen 12. KBanToBble IBJI€eHHS.

OmnbiTel Pezepdpopaa u mmanerapHas mojens aroma. Mogenb aroma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHThl. JInHeyaTeie CIIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- u raMma-uznydeHusi. CTpoeHre aTOMHOTO
anpa. Hykionnas wmopens artomHoro sapa. HW3ortonsl. PaanoaxTuBHBIE
npeBpaieHus. [lepron nonypacnana aTOMHBIX sIEP.

SAnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3aps0BOIO U MAacCOBOTO YHCEIL.
DOHeprus CBsI3M aTOMHBIX sjaep. CBsi3b Macchl W AHEpruu. Peaknuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnasa sHeprervka. JleMCTBHS pPAAWOAKTUBHBIX M3IIYYCHUW HA KUBBIC
OpraHU3MBbl.

Hemoncmpauyuu.

1. CrnekTpbl U3TYyYEHHUS U TOTIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTumka MOHU3UPYIOMIMX U3TYyUCHUI.

6. Peructpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U MPOYKTOB.

Jlabopamopnsie padomul u onsimel.

1. HaGnroneHue CruloUIHBIX U JIMHEMYAThIX CIIEKTPOB U3IIyYCHHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUU YACTUIBI MO TOPMO3HOMY

nyTtu (o poTtorpadusim).

3. M3mepenue pagnoakTuBHOro (hoHa.

IHoBTOpPHUTEIHLHO-00001IAOIIUI MOLYJIb.

[ToBTOpUTENHEHO--0000IAIOIIUN MOAYJIb TPEAHA3HAYEH /JI CUCTEeMAaTH3aluu
U 0000meHWS TPEIMETHOTO  COACPKaHWST W OMbITa  JCSATEIHHOCTH,
PUOOPETEHHOTO MPU M3YUYCHUH BCETO Kypca MU3HKH, a TAaKKe IS MOATOTOBKU K
OCHOBHOMY TOCYJAapCTBEHHOMY »3K3aMEHY MO0 (u3uke g OoO0ydarommxcs,
BBIOPABIIUX ITOT YYCOHBIN MpPEIMET.

[Ipy U3ydyeHUM JAHHOTO MOMYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIIbI
NESATETLHOCTH, HA OCHOBE KOTOPBIX OOECIICUMBACTCS JOCTIKCHUE MPEIMETHBIX H
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOyueHus, GopMHupyeTcs
€CTECTBEHHOHAYYHasi TPAMOTHOCTh: OCBOEHHE HAy4YHBbIX METOJOB HMCCIEIOBaHUS



SBJICHUM TPUPOABl M TEXHUKH, OBJIAJCHUE YMEHUAMH OOBACHATH (PU3MYECKue
ABJICHUS, NPUMEHSS TMOJyYEHHbIE 3HAHMS, pelaTh 3aJa4yd, B TOM YHCIE
KAUE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBHO ACATEIBHOCTHBIA XapaKTeP JaHHOTO pasliesa peain3yercs
32 CY4€T TOrO, 4YTO OOydYarIMECs BBIMOMHSIIOT 3aJaHus, B KOTOPHIX UM
npeIaraeTcs:
HAa OCHOBE [OJIYYEHHBIX 3HAHUW pacrno3HaBaTh M HAYYHO OOBICHSTH
dbu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IE U TTOBCETHEBHOM KU3HMU;
WCITOJI30BATh HAYYHBIE METOJIBI UCCIICOBAHUS (PU3HUECKUX SIBIICHUN, B TOM
YHUCIIE U1 NPOBEPKU TUIIOTE3 U MOITYUYECHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4HbIE OCHOBBI HAmOOJEE BAXKHBIX JOCTUKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMED, TPAKTHYECKOTO MCIOJIb30BAHMS PA3JINYHBIX UCTOYHUKOB
SHEPrMHd Ha OCHOBE 3aKOHA MPEBPALCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne (Hu3nKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsSI HAMpPaBICHO

Ha JOCTHXKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaTOB.

B pesynbrare u3yuenus GpU3NKA HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus

y obydarorierocss OyayT chopMUpOBaHBI CIICAYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
JaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

— MPOSIBIICHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOMN
busznuecKoil HayKu;

— IIEHHOCTHOE OTHOIIICHHUE K JIOCTHKEHUSM POCCUNCKUX YIEHBIX--(U3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTUBHOMY y4YaCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKHX TPOOJIeM, CBSA3AaHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JTOCTHKEHUM (PU3MKH;

— OCO3HaHUE BAXXHOCTH MOPAIBHO--3TUYECKUX MPUHIUIIOB B JEATEIbHOCTU
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (PU3MUECKOW HayKu: €€ rapMOHUYHOTO
MMOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT' 0 TIO3HAHMS:

— OCO3HaHUE UEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTa
II03HAHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUHM, BAXKHEUILIEN COCTAaBIISIOLICH
KYJbTYPBHI,

— Ppa3BUTHE HAy4HOH II0003HATENPHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEATEIIbHOCTH;

5) dopvmupoBaHMs  KYJbTYpbl  3A0POBbSI H  3MOLHMOHAJBHOIO
0J1aronoJry4yus:

— OCO3HAHME ILIEHHOCTH Oe30macHoro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXXHOCTU NPaBWJI OE30MaCHOTO MOBEACHHS Ha
TPaHCIIOPTE, HA JOPOTrax, C JJICKTPUUYECKUM W TEIUIOBBIM OOOpPYJIOBAHHEM B
JIOMAITHUX YCIOBUSIX;

— c(hOpMUPOBAHHOCTh HAaBBIKA peQIIEKCHH, MPHU3HAHUE CBOErO IpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APYroro 4ejJoBeKa;

6) Tpy10BOr0 BOCIIUTAHNS:

— AKTUBHOE y4YacTHU€ B PEUICHUWU MPAKTUYECKHX 3aJad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluy, Tropoja, Kpas) TEXHOJOTMYECKOW U



COLIMAJIbHOM HAIpaBiICHHOCTHU, TPEOYIOIHUX B TOM YHCIEe U (PUINYECKUX
3HaHUM;

e — MHTEpEC K MPAKTUYECKOMY HU3YUYEHHIO Tpo(deccHil, CBI3aHHbBIX C (PUMUKON;

e 7)3K0JIOrM4€CKOr0 BOCIIUTAHHUS

e — OpHUEHTALMS HA MpPUMEHEHUE (U3MYECKUX 3HAHMM JUIs penieHus 3ajad B
0o0JlaCTU OKpY’Kalollel cpenapl, IJIAHUPOBAHMS TMOCTYNKOB W OLEHKH HUX
BO3MOKHBIX ITOCIEACTBUAN I OKPYKAIOIIEW CPEJIbI;

e — OCO3HaHHME TI00aTbHOIO XapaKTepa SKOJOTHYECKHX MpoOJeM M MyTel ux
peleHus;

e 8) amanTanuM K M3MEHSIOIUMCSH YCJOBHAM COUMAJIbHON U NMPHUPOIHOH
cpeabl:

e — TMOTPeOHOCT, BO B3aWMOJACWCTBUM IMPH BBINOJIHEHUU HCCIEIOBAaHUN H
IPOEKTOB (DM3MYECKON HAMpPaBICHHOCTHU, OTKPBITOCTb OMNBITY M 3HAHUSAM
APYTHX,

e — TIIOBBIIICHWE YPOBHS CBOEM KOMIIETEHTHOCTH YEpe3 IPAKTHYECKYIO
NEATEIIbHOCTD;

e — MOTPEOHOCTh B POPMUPOBAHUYU HOBBIX 3HAHUI, B TOM YUCie (OPMYITHPOBATH
UJIeH, TOHITHS, TUIIOTE3bI O (PU3HUECKUX O0BEKTaX U SBICHUSIX;

e — OCO3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTh
(105637197

e — TIUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHHWU HOBBIX (UINYECKUX
3HAHUI;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBIISITH B3aUMOCBSI3U MIPUPO/IbI, 00I1IECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUK;

e — OLEHKAa CBOMX JEWCTBUM C Y4YETOM BIMSHHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MOYHBIX TJI00QIBHBIX MOCIEACTBUH.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynmbrare ocBOEHUsS MpOrpaMMbl O (HU3MKE HA YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y oOydaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE IO3HABATEIILHBIC YHUBEPCATIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKAaTHBHBIC  yYHUBEPCAIbHBIC  Y4eOHBIC  JCHCTBUS,  PETYJIATUBHBIC
YHUBEpCAIbHBIC YUeOHBIC JCHCTBHSL.

ITo3naBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornueckue AeicTBUA:



BBISIBJSITh W XapaKTEPU30BaTh CYIIECTBEHHBIC MPH3HAKH OOBEKTOB
(ssBNIEHUN);

yCTaHaBIIMBATh CYIICCTBEHHBIN MPU3HAK KIACCU(DUKAIIUNA, OCHOBAHUS TSI
0000111eHs ¥ CpaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH Y MMPOTHBOPEYMS B pACCMAaTPUBAEMbIX (haKTax,
JAaHHBIX U HAOJIOICHUSAX, OTHOCAIITUXCS K (PU3UUIECKUM SIBICHUSM;
BBISIBJISITH NIPUYMHHO--CJICICTBEHHBIC CBSI3U MPU H3yYEHUH (U3NUECKUX
SIBJICHUM ¥ TPOIIECCOB, JIeTaTh BHIBOJBI C UCIOJIb30BAHUEM JCTYKTHUBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHUM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEIMUNH;

CaMOCTOSITEJILHO BBIOMpaTh CHOCOO0 pelieHus y4uyeOHOH ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJBKHMX BAapHAHTOB PEIICHHUs, BHIOOpP HamOomee
MOXO/ISIIIIETO ¢ YIYETOM CaMOCTOSITEIPHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBbIe uccieaoBaTe/ILCKHeE TeHCTBUSA:

UCITIOJIb30BATh BOIPOCHI KaK MCCIIEIOBATEIbCKUA HHCTPYMEHT MO3HAHUS;
IPOBOJUTH MO CAMOCTOSITEHLHO COCTABIIEHHOMY IIJIaHY OMbIT, HECJIOKHbBIN
bu3MUecKUl JKCIIEPUMEHT, HEOOJBIIOE HCCIeA0BaHUE (PU3UUECKOrO
SIBJICHUS,

OIICHMBAaTh HA TMPUMEHUMOCTh ¥  JIOCTOBEPHOCTh HWH(OPMAIIHIO,
MOJIYYEHHYIO B XOJIE€ UCCJIEIOBAHUS U IKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOpMYJIMPOBATH 00OOIIEHHS U BBIBOABI IO PE3YJIbTaTaM
MIPOBENEHHOTO HAOIOICHUS, OTBITA, UCCIICIOBAHNUS,

MPOTHO3WPOBATh  BO3MOXKHOE JalIbHEWIee pa3BUTHE  (HUIUIECKUX
MIPOIIECCOB, & TAKXKE BBIJIBUTATH MPEATIONOKECHUS 00 UX Pa3BUTUU B HOBBIX
YCIJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

IPUMEHSATH Pa3INYHbIe METOAbl, MHCTPYMEHTHI M 3aIPOCHI MPU MOUCKE U
orOope MH(MOPMALUK WM JAHHBIX C Y4YETOM MPEIJIOKEHHOUW y4eOHOM
dusnueckoii 3anauu;

aHAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(OpMAIUIO
Pa3IMYHBIX BUJOB U (GOPM MPEICTaBICHUS;

CaMOCTOSITEJIbHO ~ BBHIOMpATh ONTHUMAIbHYI0 (QOpMYy MpPEICTaBICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOXKHBIMU
cXeMaMH, JruarpaMMamMu, HHOU rpaduKoil U X KOMOMHAIUAMU.

KoMMyHMKaTHBHBIE YHMBeEPCAJIbHbIE YueOHbIe 1eiiCTBHUA:

B X0J€ OOCYXIeHHs] yuyeOHOro maTepuana, pe3ylbTaToB JabOpaTOpHBIX
paboT  MPOEKTOB 337aBaTh BOIIPOCHI IO CYIIECTBY O0CYX/IaeMOU TEMbI U
BBICKA3bIBATh WJICH, HAICJIICHHBIC HA PEIICHUE 3aJa4d U TOJIEPIKAHHE
OJ1arokenaTeaIbHOCTUA OOIIECHNUS;



COIMOCTABJIATh CBOU CYXKIEHHUS C CYXICHUSAMH JPYIrMX YYaCTHHUKOB
Juasora, oOHapyXKMBaTh pa3Iu4Mue U CXOACTBO NO3UIIMIL;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;
nyOIMYHO TPEACTABISATh PE3yIbTaThl BHIMOIHEHHOTO (PU3UUECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

NOHMMAaTh W MCHOJb30BaTh  MPEUMYILIECTBA  KOMaHIHOM U
UHAMBUAYAJIbHON paOOThl MpU PEIIEHUHM KOHKPETHOW (U3NYeCcKOU
po0IeMBl;

IPUHUMATh LIeJId COBMECTHOM AESATENBHOCTH, OPraHU30BbIBATh JIEHCTBHS
no e€ JOCTIKEHHUIO: paclpeiessaTb poiH, O0CYXIaTh IpPOLECCHl U
pe3yJIbTaThl COBMECTHON PabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBITOJIHATH CBOIO 4acThb pabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HAINPABICHUIO WM KOOPAWUHHUPYS CBOU JACHCTBUSA C APYTHMH
YIEHAMH KOMaHbL;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJaaa B OOUIMM NPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO CPOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

PerynsiTuBHBIC YHHBepcaJbHbIe Y4eOHbIe NeiCTBHSA

Camoopranusanmus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyAIHUsX, TPEOYIOLINX
JUI penieHus GU3nYecKux 3HaHU;

OpUEHTHPOBATbCS B  Pa3IMYHbIX MOAXOAAX MPUHATUS  PpELICHUH
(MHOUBUOYaJIbHOE, NMPUHATHE PEIICHUS B IpyNIe, NPUHATHE pELICHUN
rpynIoin);

CaMOCTOSITENIbHO COCTaBIISITh AJITOPUTM PEIICHUs PU3NUECKON 3a1a4u WU
IUTaHAa HUCCIIEOBAHUA C Y4ETOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh NpeAJiaracMble BApUAHThI PEIICHUN;
Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIL, IMOIUOHAJIbHBbIN HHTE/LJIEKT:

JlaBaTh aJI€KBaTHYIO OLIEHKY CUTYallMu U MPeAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATH MPUYMHBI  JTOCTMOXKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY MIPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JACSATEILHOCTh (B TOM YHCIIE B XOJ BBIOJIHEHUS
(GU3NYECKOTO WCCIACAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSTEILCTB, W3MEHUBIIUXCS CHUTyallii, YCTAaHOBIIEHHBIX OIIHOOK,
BOZHUKIINX TPYJIHOCTEMH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa LEIN U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO JIPYroro YEJIOBEKa B XOJE CIOpa WM JAUCKYCCHUHU
Ha HAYyYHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTroro;



IPU3HABaTh CBOE MPaBO Ha OMIMOKY MpPU pelIeHUur (PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 KJjiacce nmpeaMeTHbIC pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCS YMECHHUIA:

UCIIOJIB30BAaTh  TOHATHS:  (PU3NYECKHE W  XUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHHE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, MPAMOJIMHEIHOE), TPACKTOPUs, PaBHOJAECHUCTBYIOIIAs
cuna,  gedopmarus  (ympyras, — IUIacTH4YecKasi),  HEBECOMOCTD,
COOONIAIONTUECS COCY/IbI;

paznuyath siBneHus (Auddy3us, TEIIOBOE JBH)KEHHE YaCTHUIl BEIECTBA,
PAaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JBUKEHUE, HWHEpIUs,
B3aMMOJICHCTBUE TEJ, PABHOBECHE TBEPJBIX TEN C 3aKPEIVIEHHON OChIO
BpallleHus, IMepenaya AaBi€HUS TBEPABIMU TeJIaMH, >KUAKOCTSIMHU U
razamy, arMochepHoe JaBjieHuWe, IUIaBaHUE Tejl, MpeBpalleHUs
MEXaHUYECKOI SHEpPruu) MO ONHCAHUIO UX XAPaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONIUX TaHHOE (PU3UIECKOE SIBJICHUE;
pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3MUECKUX SBICHUUA B
OKpY’>KalollleM MHpEe, B TOM uHcle (u3nyeckue SBICHUS B TPHUPOJE:
OpPUMEPBI JBUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B JKMBOM U HEXKUBOU
NpUpOJie, NCUCTBUE CHUJIbI TPEHUSI B MPUPOAEC U TEXHHUKE, BIIHMSHUE
aTMOC(EPHOTO NaBJICHUS Ha >KMBOW OpraHW3M, IJIABaHHUE PhIO, phlUuaru B
TeJe 4YeJI0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/layy B yueOHYIO,
BBIICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (U3UUECKUX SBJICHUM;
ONUCHIBaTh U3YUYCHHbIE CBOMCTBA TeN U (DU3UUECKHUE SIBJICHUS, UCIIONb3YS
bu3ndeckue BEeTWYUHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIPYTrOCTH, CUJIA TSKECTH, BEC
Telna, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAS] CHJIa, MEXaHWYEeCKass paboTa, MOIIHOCTh, MJIEYO CHIIBI,
MOMEHT CWJIbl, KOXD(HUIMEHT TOJE3HOTO JEHUCTBHUSI MEXaHH3MOB,
KUHETUYECKasi M TMOTEHIMalbHAs SHEPrusi), MpPU OMUCAHUU MPABHIBHO
TPakTOBaTh  (U3MUECKUH  CMBICT  HUCIOJB3YEeMBIX  BEJIMYMH, WX
0003HaueHUS W EAUHMIIBI (PU3MUYECKUX BEIUYUH, HAXOAUTH (POPMYIIHI,
CBS3BIBAIOIIME JIAHHYIO (PU3MUYECKYIO BETUYMHY C APYTMMHU BEJIMYHMHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;



XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBICHUS M MPOLECCHI,
UCIIOJIb3Ysl TIpaBUjIa CIOKEHUs CUi (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pbryara (0s0ka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
SHEPruH, NPU O3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3alMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOIIECCHl U CBOWCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyallud IPAKTUKO-OPHUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUYMHHO--CIICCTBEHHBIE CBA3H, CTPOUTHh OOBsICHEHHE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3NUYECKUX
SBJICHU, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarbs pacy€THbIE 3anadyd B 1—2 JEHCTBUS, HCHOJIb3Ys 3aKOHBI H
dopMynbl, CBsI3bIBalOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUS 33/1a4M 3aIIUCBHIBATh KPATKOE YCIOBHUE, MOJACTABIATh (PU3NUECKHUE
BEMYMHBI B (DOPMYJIBI U TMPOBOJAUTH PACUETHI, HAXOAUTH CIPABOYHbIE
JTaHHBIE, HEOOXOUMBIE JI pEUICHUs 3a/1a4, OLIEHUBATh PEATHUCTHUYHOCTh
MOJTy4YeHHOU (PU3NUECKON BETUUYNHBI;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PEUIUTh MPU TOMOIIH
(bu3nYECKUX METOAOB, B ONTMCAHUH MCCIIEIOBAaHUS BBIICIATH IPOBEPSIEMOE
npeanojoxenue  (rumoresy),  pa3ivyatb W UHTEPHPETUPOBATH
MOJIYYeHHBIM pe3yJbTaT, HAXOAWTh OIIMOKM B XOJE ONbITA, JeNaTh
BBIBOJIBI I10 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
buznyeckux CBOICTB TeN: dbopMynupoBaTh MIPOBEPSIEMbBIE
MPEANOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEIJIOAKEHHOTO 000pyA0BaHUS,
3aMuChIBaTh XOJ OIbITa U POPMYIUPOBATH BHIBObL;

BBITIOJIHATD MPSMBIE W3MEPEHUS PACCTOSHUSA, BPEMEHH, MACChI TeEIa,
o0b€Ma, CHJIBI M TEMIIepaTypbl C HCIOJIb30BAHUEM aHAJOTOBBIX H
nu(@pOBBIX MPUOOPOB, 3aAMUCHIBATH IOKA3aHUS MPUOOPOB C YUETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3HUYECKOM BEIUYHUHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBHCHUMOCTH IIyTH
PAaBHOMEPHO JBWXKYIIETOCA Tela OT BPEMEHM JBHKCHHUS TeENd, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadyecTBa 00pabOTKHU MOBEPXHOCTEH Tel
Y HE3aBHUCUMOCTH CHJIBI TPEHHUSI OT IUIOLIAAN COMPUKOCHOBEHHUS TEJN, CUIIbI
YIPYTrOCTH OT YAJWHEHUS MPYKUHBI, BHITAIKMBAIOIICH CHIIBI OT 00BhEMa
NOTPYKEHHOM YaCTU Tea U OT IUNIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTHU TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBHIMA
IJIaBaHus TeJ, YCJIOBUU paBHOBECHs pblyara v OJIOKOB), y4acTBOBATh B



IUIAHUPOBAaHUM  y4eOHOTO MCCIEAOBaHUA, coOHMpaThb YCTaHOBKY U
BBITNIOJIHATh WU3MEPEHUS, Cienys IMPEeAoKEHHOMY IUIaHy, (PMKCHPOBATH
pe3ysbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUJE
NPEJIOKEHHBIX TaOnuil U TpadUKOB, JeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMS;

IPOBOANTHh KOCBEHHBIE HU3MEPEHMs (PU3MUECKUX BEIUYUH (IJIOTHOCTH
BELIECTBA JKUAKOCTH W TBEPIOrO Teja, CuUja TPEHUS CKOJIBKEHMUS,
JaBJI€HHE  BO3/AyXa, BbITAIKUBAIOLIAs CWJIa, JICHCTBYyIOIIas  Ha
NOTpyKEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJE3HOro AEHCTBUS
OPOCTBIX MEXaHU3MOB), CIEAysd NPENJOKEHHOW WHCTPYKLUUU: TIpH
BBIMIOJIHEHUHM H3MEPEHUIl cOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIUUCIIATh 3HAUEHNE UICKOMOM BEJIMYNHBI,

coOroAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpH padboTe ¢ 1a00paTOPHBIM
obopynoBaHuEM;

yKa3bIBaTh MPUHLUIBI JEHUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AUHAMOMETp, COOOIIAIOIIUECS COCyAbl, OapoMerp,
phlyar, NOJBUKHBIA U HEMOBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepu30BaTh MPUHIUNBI JACWCTBUS HU3YYEHHBIX NOpUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONucaHud (B TOM YHUCIE:
HNOJUIMIIHUKY, YCTPOWCTBO BOJOINPOBOJA, THMIPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, apEOMETP), UCIOb3Ysl 3HAHUS
0 CBOMCTBaxX (U3UYECKUX SIBICHUNU U HEOOXOIUMbIE (PU3NUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOpPMALKMIO O  MpPUMEPaX)
IPAKTUYECKOI0 HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUKW B IOBCEIHEBHOU
KU3HU Il oOecrieueHrst 6€301acHOCTH MpU oOpalieHuy ¢ npudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pOBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJACHHSI B OKPY>KaIOIIEH cpee;

OCYIIECTBIIATE OTOOp MCTOYHHMKOB HMH(opmanuu B HMHTepHere B
COOTBETCTBUU C 33JJaHHBIM [TOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOLINXCS
3HAHUW M MyTEM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJIEIATH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBONM HIM MOMKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBINIOJHEHUHU YUYE€OHBIX 3a/laHUil HAYYHO--TIONYJISIPHYIO
JAUTEpaTypy (PU3MYECKOro COAEpXaHMs, CIPAaBOYHbIE MAaTE€pHUaJIbI,
pecypcbl ceti IHTepHET, BIafeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIE M YCTHBIE COOOILECHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaLUU (PU3UUECKOIO COAECPKAHUS, B TOM



yycie MyOJuYHO JeNaTh KpaTKHe COOOLIEHUS O pe3yjbTaTax IMPOEKTOB
WIM Y4YeOHBIX MCCIEAOBAHUM, HpPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYEHHbI NOHATUHHBIN anmapaT Kypca (OU3MKH, COIpPOBOXAAThH
BBICTYIUUIEHUE ITPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHUI pacHpenensTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBICHHBIMHU 3a/Jayami,
CIIEIUTh 3a BBINOJHEHUEM IUIaHA JCHCTBUI, aJeKBATHO OLIEHUBATH
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTh  TPYMINbI,  BHICTPAUBATH
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIHX.

K xonIy o0yuenus B 8 kijiacce nmpeaMeTHbIC pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUTMUECCKUE U
amop(HBIC Tena, HACHIIIEHHBIM W HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TeMIeparypa, BHYTPEHHsISI SHEPIusi, TEIUIOBOM JIBUTaTeb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUM 3apsijl, FIEKTPUUECKOE o€, MPOBOJIHUKU
U IUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T0JIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpPEHUE W CHKATHeE, TEeIlonepeaaya,
TEIJIOBOE€ PaBHOBECHE, CMAYMBAHUE, KANWJUISPHBIE SIBJICHUS, HCTIApCHUE,
KOHJIEHCAIMsl, IUIABJIEHHWEe, KpHUCTaJUIM3auus (OTBepJeBaHKE), KUIICHUE,
TerJionepeaaya (TEeTI0NpPOBOHOCTb, KOHBEKIHS, U3ITy4YEHHE),
AIIEKTPU3AIUS TEJ, B3aMMOJICHCTBHUE 3apSAI0B, NEHCTBUS AIEKTPUIECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TIOJISl Ha TIPOBOJIHUK C TOKOM, AJIEKTPOMATrHUTHAS WHIYKITUS)
N0 ONHCAHUI0 HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIbBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh TPOSBJICHWE W3YYEHHBIX (U3MUECKUX SIBICHUNA B
OKpY)KaloIeM MHpEe, B TOM 4YHCIe (PU3ndecKkue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUIAPHBIE SIBJICHUS B MPUPOJE,
KpUCTaUIbl B Tpupojae, usnydenue CoiHla, 3amMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, AJEKTPUIECKUE
SBJICHUS B aTMocdepe, IJIEKTPUUECTBO JKMUBBIX OPTraHW3MOB, MarHUTHOE
noyie 3emMiH, Jpeid TOJFOCOB, POJIb MATHUTHOTO TOJIS JISl JKM3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECCTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBIICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKUE SBIICHUS, UCIIOIB3YS
bu3ndecKkue BeTUYNHBI (TEMIlepaTypa, BHYTPEHHST YHEPTHS, KOJIUIECTBO
TEIJIOThI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAENbHAas TeruioTa



TUTaBIICHUS, yJeNbHAsl TEIUIOTa MapooOpa3oBaHUsl, yJENbHAs TEIJIoTa
CTOpaHHs TOIUIMBA, KOI(PPUIMEHT TOJE3HOTO JEHCTBUS TEIUIOBOU
MAaIIMHbI, OTHOCHTEJbHAS BJIAKHOCTh BO3AyXa, JSJICKTPHUECKUU 3aps,
cuja TOKa, DJIEKTPUYECKOE HANPSHKEHHWE, COMPOTHBJICHUE MPOBOIHHKA,
yIeIbHOE  CONpPOTHBIECHHWE  BellecTBa, paboTa W MOIIHOCTh
DIIEKTPUYECKOTO  TOKa), TIpW OMHCAHWM TPABWIBHO  TpPAaKTOBATh
(GU3MYECKUN CMBICIT KCIIOJIb3YEMbIX BEIWYHH, 0003HAUEHHUS U CIUHUIIBI
bU3NYEeCKUX BEIMYUH, HAXOAWTHh (OPMYJIBI, CBS3BIBAIONINE JTAHHYIO
(GU3NYECKYI0 BEIWYMHY C JAPYTHMH BEIWYWHAMH, CTPOUTH TIpaduKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITNYNH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3WYECKUE SBICHUS W MPOIIECCHI,
UCTIONIB3YSl OCHOBHBIE MMOJIOKCHUS MOJIEKYJISIPHO--KHHETUYECKOW TEOpHH
CTPOCHHUS BEIIECTBA, MPUHIIMI CYIEPIIO3UIIMN TOJeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JiJisl ydacTKa 1€, 3aKOH
Jbxoyns—JleHnia, 3aKkOH COXpaHEHUs OSHEPIUH, TMPU OTOM JaBaTh
CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3alHCHIBATh €r0 MAaTeMaTHYECKOE
BBIpXXCHHE,

OOBACHITh (M3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCJIE W B
KOHTEKCTE CHUTyaIlui MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTePa: BBISBIAThH
IPUYUHHO-CJICICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKUX
IIaroB ¢ Omopod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MYECKHUX SIBICHUM,
(bU3NYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3amadyu B 2—-3 JEHCTBUSA, WCHONB3YS 3aKOHBI U
dbopmyIbl, CBS3BIBAIONINE (PU3WYECKUE BEIUYMHBI: HA OCHOBE aHAIIM3a
YCIIOBUS 3a/laydl 3alHChIBaTh KPATKOE YCIOBHUE, BBISBISTH HEIOCTATOK
JaHHBIX NI pelieHHs 3a7add, BBIOMpAaTh 3aKOHBI U (OPMYIIBI,
HEOOXoauMbIe JUIsi €€ pelieHUs, NPOBOAUTh PACUETHl W CPABHUBATH
MOJIYYeHHOE 3HaUYCHHNE (PU3NUECKON BETUYMHBI C U3BECTHBIMH JTAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXXHO PpEIIUTh TPU TOMOIIH
(GU3MYECKUX METO/IOB, HCIIOJIB3Yysl OMUCAHHWE HWCCICIOBAHUS, BBIJCIATDH
IPOBEPSIEMOE TPEIIONOKEHNE, OIICHUBATh IPABWIBHOCTh IOPSJIKA
MIPOBEICHMSI HCCIICIOBAHUS, JCJIaTh BHIBO/IBI,

MPOBOJUTH OMBITHI MO HAOMIOACHHWIO (U3WYECKUX SBJICHUA  WITU
(Gu3MYECKUX CBOWCTB TeN (KaMWUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero 00béMa, TeMIrepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHMS U
HarpeBaHusi MPU M3IYYECHHH OT IBETa H3JIyYarolie (Moronaroiei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhl KUIKOCTH U
wiomaan e€ TOBEPXHOCTH, OJICKTPH3aAIlMs Tel W B3aUMOJICHCTBHUE
DIIEKTPUYECKUX  3apsifioB, B3aMMOJICHCTBHE IOCTOSHHBIX MAarHUTOB,



BU3yaliM3allMsi MArHUTHBIX TIOJIEW TMOCTOSIHHBIX MAarHUTOB, JI€UCTBUS
MarHUTHOTO MOJIi HAa MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMATHHUTA,
CBOMCTBa DJIEKTPOABUTATENI TOCTOSHHOTO TOKa): (opMyIupoBaTh
poBepsieMble MPEANOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHMs, OMMCHIBATH XOJ1 OMBITA U (POPMYIUPOBATH BHIBOIHI;
BBINIOJIHATh ~ MPAMbIE  WU3MEPEHHS]  TeMIEpaTypbl,  OTHOCHUTEIbHON
BJIQXKHOCTH BO3/yXa, CHUJIBI TOKA, HAIpPSKEHUS C MCHOJIb30BaHUEM
aHAJIOTOBBIX TPHOOPOB M JMATYMKOB (DU3UYECKUX BEIMYUH, CPAaBHUBATH
PE3YNBTAThl U3MEPEHUN C YIETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
IPOBOANUTDH MCCIEAOBAHNE 3aBUCMOCTH OJHOM (DU3HUECKON BEJTMYUHBI OT
IpPYrol C  UCIHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUU  (3aBUCUMOCTh
COTNPOTHUBIIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IO MOMNEPEeYHOTO
CEUEHHUS U YICIBHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
UAYIIEr0 4Yepe3 MPOBOAHHMK, OT HANpsDKEHUS Ha  MPOBOJHMKE,
UCCJIEIOBAHUE TOCIEIOBATEILHOTO W  MMapalIebHOTO  COEAUHEHUMN
MPOBOJHUKOB): IJIAHUPOBATh MCCIIEJOBAaHUE, COOUpaTh YCTAHOBKY U
BBINIOJIHATh M3MEPEHUs], CIEAys NPENSIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yNbTaThl TIOJYYCHHOW 3aBUCHUMOCTH B BHUIE TaOMUIl M TpaduKOB,
JIeN1aTh BBIBOJIBI 110 PE3y/IbTaTaM UCCIIECIOBaHUS;

IPOBOJUTH KOCBEHHbIE HW3MEpPEHUs] (PU3NYECKUX BEIWYUH (yHeibHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOJAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAHHUPOBaTh H3MEPEHHs, COOMpPAThH
IKCMEPUMEHTAIbHYIO YCTAaHOBKY, CJIENys MPEAJIOKEHHON MHCTPYKUUHU, U
BBIYHCIIATHh 3HAUCHHUE BEIMUUHEI;

coOJro/1aTh MpaBuUiia TEXHUKHU 0€30MaCHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
000py/1I0BaHUEM;

XapaKTEepPU30BaTh MPUHIUIBI  JEACTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HMX ONucaHusd (B TOM YHUCIE:
CHUCTEMa OTOIUIEHHS JJOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETYMK DIIEKTPUUYECKOM HHEPruu, 3JIEKTPOOCBETUTEIIbHbBIC
pUOOpPHI, HArpeBaTEIbHbBIC JECKTPONPUOOPHI (ITPUMEPHI), IIEKTPUUECCKUE
PEIOXPAHUTENH, YIEKTPOMArHUT, 3JEKTPOABUTATEIb TOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWCTBax (DPM3MUECKUX SIBICHUN U HEOOXOIUMBIC
bu3nUeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTEIbHbBIC
npubOpel O CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETP, TEPMOC, NCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusi, 3JEKTPOCKON, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUUYECKUX



ernel ¢ mociaeaoBaTeIbHBIM M TapaJlICIbHBIM COSUHEHUEM DJICMEHTOB,
pasnuyasi yCJIOBHBIE 0003HAYEHUS DJIIEMEHTOB JICKTPUUYCCKUX TICTICH;
NPUBOAWTh  NpUMEpPhl  (HAXOAWTh  WH(OpPMAIMIO O  IPUMEpax)
MPAKTUYECKOTO HCIIOIL30BaHMs (U3MYECKUX 3HAHWNA B TOBCEAHEBHOM
XKU3HU 1J1 obecrieyeHus: 0e30MacHOCTU MPHU OOpallleHHH ¢ PUOOpaMH U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOIIOACHUS
HOPM SKOJIOTHYECKOTO MTOBEJICHUS B OKPYIKAIOIIICH Cpe/ie;

OCYIIECTBIATh TMOWUCK WHGOpMAIMu  (HU3UIECKOTO COACpKAHUS B
WNuTepHeTe, Ha OCHOBE HWMEIOMIMXCS 3HAHUN H TyTEM CpPaBHCHHS
JOTIOTHUTEHHBIX ~ MCTOYHUKOB  BBIJCIATH  MHGPOPMAIHIO, KOTOpas
SIBJIICTCSI IIPOTUBOPEUYNBON UJIM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BAaTh MPHU BBITIOJHEHUN YUSOHBIX 3aJaHUN HayYHO--TIOMYJIIPHYIO
JUTEPATYpPy (PUBHUECKOTO COJIEpkKaHUS, CIPABOYHBIC MaTepUabl,
pecypchl cetn MaTepHeT, BliageTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HHPOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co31aBaTh COOCTBEHHBIC NMHUCHMEHHBIE M KpPAaTKHE YCTHBIE COOOIICHUS,
0000miass wHPOpMAIMI0O W3 HECKOJIBKMX HCTOYHUKOB (PU3HYECKOTO
colepXaHus, B TOM 4YHCIE MyOJUYHO TPEACTABIATh PE3yJIbTAThI
MPOCKTHOM WJTM HCCIICIOBATEIHCKON JESITEIbHOCTH, TIPU dTOM T'PaMOTHO
WCIIOJIB30BaTh HM3YYEHHBIM TOHATHUHHBIA ammapar Kypca (U3HKH,
COTIPOBOX/IAaTh BBICTYIUICHHUE MPE3CHTAIUCH;

IpPU  BBHITIOJHEHWN YYEOHBIX TPOEKTOB M HWCCICIOBAHUN (DU3UIECKUX
MPOIIECCOB paclpenessiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
ITOCTABJIEHHBIMU 3aJja4aMHM, CICINUTH 3a BBIITOJHEHUEM IIaHA JEHCTBUHA U
KOPPEKTUPOBAaTh €ro, aJCKBAaTHO OIICHUBAaTh COOCTBCHHBIM BKJIad B
NEeATEILHOCTh TPYIIIBI, BEICTPAMBAaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3pemaTh KOH(IUKTHIL.

K xoHIy 00yueHus B 9 kijiacce nmpeaMeTHBIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIOJB30BaTh IOHATHS: CHCTEMa OTcuéra, MaTepualbHas TOUKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXAHUYECKOTO IBMXKEHMS, Aepopmarius
(ympyrasi, mjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, LHEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TAKECTH TBEPAOIO TEJla, PABHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, HMH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaNa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTh,
CHEKTPbl UCIYCKAHUS U MOTJIOUICHHUS, aib(a-, 0eTa- U raMMa-u3IydeHHs,
U30TOIBL, SIIEPHAS SJHEPIETHKA;



paznuyarh sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JIBI)KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEHHE, CBOOOIHOE
NajJieHue TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICUCTBUE
TeJ, PEAKTUBHOE IBIDKCHHE, KOJieOaTeIpbHOE ABMKEHHUE (3aTyXarolue u
BBIHYKJICHHBIE KOJeOaHMsI), pE30HAHC, BOJIHOBOE IBMIKEHUE, OTPAKEHUE
3ByKa, MPSIMOJMHEHHOE PacHpOCTpaHEHHE, OTPAKEHUE U TPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3ioKeHUe 0eoro cBeTa B
CIEKTp ¥ CIOXKEHHE CIEKTPaJbHBIX I[BETOB, JIHUCIIEPCUS CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEWYATOTO CIIEKTPa
U3ITyYeHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOUIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpyXKaromeM Mupe (B TOM uuciae (U3HUECKUE SBICHUS B TPHUPOJIE:
MIPWINBHI M OTJIUBBI, ABIKEeHNE T1aHeT COJIHEYHOW CUCTEMBI, PEaKTUBHOE
JIBI)KCHUE JKUBBIX OPraHW3MOB, BOCHPUAITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKHEe BOJHBI, I[yHaMH, 03XO, IIBeTa Tell,
ONTUYECKHUE SBJICHHUS B TPHUPOjJE, OMOJOTHYECKOE ACHCTBHE BUIUMOTO,
yIbTPa(PHOIETOBOTO W PEHTTEHOBCKOTO W3JIYYCHHH, €CTeCTBEHHBIN
paaNoOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEMCTBHE PAJMOAKTUBHBIX H3JIyYECHUNH Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM IEPEBOJUTH MPAKTHYECKYIO 3a7adyy B
y4eOHYI0, BBIJCNATH CYIIECTBEHHBIE CBONCTBA (NMPHU3HAKHN) (PU3NUECKHUX
SIBIICHUI;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKUE SBICHUS, UCIIOIB3YS
dbuznyeckre BEIMYMHBI (CpPeAHsIE W MIHOBEHHAss CKOPOCThb Tena IMpu
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TepEeMEIlCHHE, IyTh, YIoBas
CKOpPOCTh, CHJIa TPEHUS, CWJIa YIOPYTOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJTHOTO TAJICHUS, BEC TeJa, HUMITYJIbC Tela, WMIYJIbC CHIIHI,
MeXaHMuecKas pabdoTa M MOIIHOCTb, IOTEHIMAIbHAS JHEPTrUs Tela,
MOJHSATOTO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPIUsl CXKATOU
NPYKUHBI, KUHETHYECKash DHEpPrus, IIOJHAs MeXaHW4decKash DSHeprus,
NIEPHOJT U 9acTOTa KOJICOAHWH, JIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTEeNIh MPEIOMIICHUS CPEbI), TP OMUCAHUU
MPaBWJIBHO TPaKTOBaTh (HU3UYECKUH CMBICI HCMOJb3yeMbIX BEJIMYMH,
0003HAYEHUS U EIWHUIBI (PU3NUYECKUX BEIMYMH, HAXOIUTh (POPMYJIbI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MUYECKYI0 BETUYMHY C APYTHMH BEIMYMHAMH,
CTPOUTH TPpaPUKU N3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS W MPOIIECCHI,
UCIIOJB3Ys 3aKOH COXPaHEHMsI DHEPTUM, 3aKOH BCEMUPHOIO TATOTEHUS,



IOPUHLIMII CYNEPHO3ULUN CWJI, MIPUHLUUI OTHOCUTENbHOCTH [anumies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHWs] UMIIYJbCa, 3aKOHbI OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3apsAA0BOI0 U MacCCOBOI'O YHUCEI
OpU SACPHBIX PEAKIUSIX, MPU ITOM JAaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBACHATh (PU3MYECKUE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyalil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BhISABIATH
NPUYUHHO--CIIEICTBEHHbIE  CBSI3H, CTPOUTh OObBsICHeHHEe U3 2-3
JIOTHYECKHX IIIaroB C OMOpPOM Ha 2—3 HM3yYEHHBIX CBOWCTBA (PU3UUYECKUX
ABJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3a7add (Omuparomyecs Ha cucteMy u3  2-3
YPaBHEHHUI), UCIIONb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3UUECKUE
BEJMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alHUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WM M30BITOYHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE AJIl PELEHUS, IPOBOJIUThH PACUETHI U
OLICHMBATh  PEAJIUCTUYHOCTh IMOJYYEHHOTO 3HA4eHHUs (PU3NYECKOU
BEJIMYMHBI;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PEUIUTh MPU TOMOIIH
($u3NYECKUX METOMOB, MCIOJb3Yysl OMUCAHHE HCCIEeNOBAaHUS, BBIICIATDH
IPOBEPSIEMOE MPEIINOJOKEHUE, OLEHUBATh IPABUJIBHOCTh IOPSJIKA
IOPOBEJCHUS  MCCIICJAOBAHUS, [JeNaTh BBIBOJABI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUI U OTIBITOB,;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHHUs SHEPruM, 3aBUCUMOCTb IEpHoAa KOJEOAHUN MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aAMIUTUTYIBI MAJIBIX KOJICOaHWH, TPSIMOJIMHEHOE PACIPOCTPAaHEHUE CBETA,
pas3ioxeHne Oelloro CBeTa B CIEKTP, U3YUYEHHE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie M CBOMCTB M300pa)K€HHs IpenMera B coOuparoiien
JUH3€, HAOJMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYECHUS):
CaMOCTOSITEJIbBHO  COOMpaTh YCTAHOBKY U3 M30BITOUHOro Habopa
o0Opy/lOBaHUsA, OMNUCHIBATH XOJ ONBITa M  €r0  Pe3yibTaThl,
(dbopMynIupOBaTh BHIBOBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, omperenss
CpeHEe 3HAaYCHHE U3MEpsIeMOM BeIUYMHBI ((POKYCHOE pacCTOSIHUE
coOuparomield JTUH3bI), OOOCHOBBIBATH BBIOOpP cHocoba H3MEPEHUS
(M3MepuUTEIHHOTO MPUOOopa);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (MU3MUECKUX BEJIUYHUH C
UCIIOJIb30BAaHUEM NPAMBIX HU3MEPEHUHM (3aBUCUMOCTH IYTH OT BPEMEHHU



Py PaBHOYCKOPEHHOM JIBJKEHMM O€3 HauyaJbHOM CKOpOCTH, Mepuoia
KOJIeOaHHI MaTeMaTHYeCKOro MasTHUKa OT JUIMHBI HUTH, 3aBUCHUMOCTHU
yria OTpaK€HUs CBETa OT yIJia MaJIeHus W YIJia MPeJOMIICHUs] OT yria
NaJeHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3nUecKuX BETUYMH B BUJIEC TaONMIl U IpadUKOB, I€NaTh BBIBOJbI IO
pe3yibTaTam UCCleI0BaHuUs;

IPOBOAUTH KOCBEHHBIE H3MEpeHUsi (U3NYECKUX BEJIUYUH (CpemHsAs
CKOPOCTh M YCKOpEHHE Tejla TMpH pPaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHEe CBOOOIHOTO MaJieHUs, *KECTKOCTh MNPYKHUHBI, KOAIPPUIIUEHT
TPEHUS! CKOJBXKEHUS, MEXaHudeckas pabdoTa M MOIIHOCTb, YacTOTa M
nepuosl KojeOaHWii MaTeMaTH4yecKoro U TMPYKUHHOTO MAasSTHHUKOB,
OmNTHYECKass Cuja coOuparomieil JHH3bI, PaTuOAKTUBHBIA  (HOH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITNIOJIHATh U3MEPEHUsI, CIENysl MPEI0KEHHON UHCTPYKIMHU, BBIYUCISATH
3HAQUYE€HHME BEJIMYMHBI U aHATTU3UPOBATH MOJTYYEHHBIE PE3YyJIbTaThl C YYETOM
3aJIaHHOW MOTPEITHOCTH U3MEPEHUM;

coOroAaTh nmpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1a00paTOPHBIM
obopynoBaHuEM;

paznuyaTh OCHOBHbIE NPU3HAKM M3YYEHHBIX (PU3NYECKUX MOJENeH:
MaTepuaibHas TOYKa, a0COMIOTHO TBEPJOE TEJIO0, TOUYECYHBIA HCTOUYHUK
CBETa, JydY, TOHKas JMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO S/Ipa;

XapaKTepu30BaTh MPUHIUMBI JACWCTBUS HU3YYEHHBIX NOPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX oOnucaHus (B TOM YHUCIE:
CIUJOMETp, NaTYUKU TOJIOKEHHS, PACCTOSIHUSI U YCKOPEHHsS, pPaKeTa,
9XOJIOT, OYKH, MepHuckom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bunbcona), ucmonb3ys 3HaHHS O
CBOMCTBax (U3MUECKUX SBJICHUM W  HeoOXxoaumble (U3UUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
OpU PEIICHUU Y4eOHO--MPAKTUYECKUX 3a/]ay, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS U300paKEHUI B MIIOCKOM 3€pKaJie u coOUparoieit JMH3e;
OPUBOAUTH  MpPUMEpPHl  (HAXOAWTh  HMH(OpMaALMIO O  IPUMEPAX)
IPAKTHYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUNA B TMOBCETHEBHOM
XKU3HU JJi obecrieyeHus: 0€30MacHOCTU MPHU OOpallleHHuH ¢ PUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPYIKAIOIIEH cpeie;



OCYIIECTBIIATh MNOMCK HHpoOpMauu (U3HYECKOTO COJEp)KaHUS B
WHTepHeTe, caMOCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3a1Ipoc, HAXOAUTh
IYTU ONPEENIEHUsI JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAILMK Ha OCHOBE
UMEIOIINXCS 3HAHUI U TONOJHUTEIbHBIX HCTOYHHUKOB,;

UCIIOJIb30BAaTh MPH BHITIOJHEHUN YUYEOHBIX 3a/laHUi HAYYHO--TIONMYJISPHYIO
JAUTEepaTypy  (PU3MYECKOro  COAEpXaHWs, CIPAaBOYHbIE MAaTE€pHAJIbI,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOILEHUS HAa OCHOBE
uHPOpMaIlMKM W3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAEpkKaHMUS,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHON WM UCCIIEI0BATENbCKON
NESATENIbHOCTH, IpPU 3TOM TIPAaMOTHO  HCIOJb30BaTh  U3YyYEHHBIH
NOHSATUWHBIN ammapar Hu3y4aemoro pasaena (U3MKM U COMpPOBOXKAATH
BBICTYIUICHHE Tpe3eHTalel ¢ y4é€ToM OcCOoOEHHOCTEeH ayAuTOpUu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuueckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usnka u e€ posib B MO3HAHUU OKPYKAKOLIEr0 MUpa
Bbu6nmuoreka [JOK
1.1 ) - 2
H3HKa - HayKa O pHpoae https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
HBHACCKHE BEIHHAMHbL https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHEINM METO/I IIO3HAHUS 2 1 bubmorexa [TOK
' A A https://m.edsoo.ru/7f416194
Uroro no pazneny 6
Pasnen 2. [lepBoHayanbHbIe CBeJeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 1
Crpoenne semectsa https://m.edsoo.ru/7f416194
29 JBH>KEHME U B3aMMOJICICTBUE YaCTHI] ) 1 bubanorexka HOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPETaTHBbIC COCTOANMA BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHne u B3auMo/ieiicTBHe TeJ
bu6mmoreka [IOK
B M
3 CXAHITICCROC JBIDKCHHC 3 https://m.edsoo.ru/7f416194
32 Nuepuusi, Macca, IIIOTHOCTh 4 1 bu6mmoreka [IOK




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

bubmuorexa [JOK

3.3 Crna. Buet cun 14 ! 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
41 [aBnenue. Ilepenaua naBnenus TBEPABIMU 3 bubmmoreka [JOK
’ TeJIaMHM, )KUJKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenue xuaKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMocepHoe naBeHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTH U ra3a Ha NOTPYKEHHOE 7 | 3 bubmmoreka [JOK
’ B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pazgen S. Pabora 1 MOIIIHOCTB. JHeEpPrUs
bubmuorexa [JOK
. 1
>1 Pabota u mommocts 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 HpocThie mexanm3Mb1 > ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
>3 Mexanuueckast sueprus 4 ! ! https:/m.edsoo.ru/7f416194
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 33 11,7




8 KVIACC

KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. TensioBble siBJICHUS
1.1 CtpoeHue U CBOKCTBA BEIIECTBA 7 bubmmorexa [JOK
’ P B https://m.edsoo.ru/7f4181ce
Bbu6nuoreka [JOK
1.2 Tenuossie mpouecce! 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3nes 2. DiiekTpryeckne ¥ MArHUTHBIE SIBJICHHUS
)1 DneKkTpruyecKue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubmmoreka [JOK
’ W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOAHHBIN ANEKTPUUECKUN TOK 20 1 7 hitps://m.cdsoo.ru/ 74181 ce
Bbu6nuoreka [JOK
2.3 MarHuTHbI€ SIBICHUS 6 1 1.5 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
24 C) 4
JICKTPOMATHHTHAS HEAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KVIACC

KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (witpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUS
L1 MexaHH4eCKOe JIBMKCHUE U CIIOCOOKI €TI0 10 1 Bbu6nuoreka [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B3aumoneiictBue e 20 1 3
HMOACHETBHE T https://m.edsoo.ru/7f41a4a6
Bbu6nmuoreka [JOK
1.3 3aKOHBI COXpaHe 10 3
HIbl COXpAnCHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexannueckune KoJe0aHus M BOJHBI
Bbubnuoreka [JOK
2.1 Mexaandeckue Kojiaeoa 7 3
RARIHCCRHC KOACOATHA https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
2.2 MexaHn4ecKue BO .3 8 1 3
RARIHCCRUC BOTHBL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3zgen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHbI
31 DIEeKTPOMarHuTHOE MOJe U 6 ) bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 6
Pa3gen 4. CBeToBbIE IBJIEHUSA
4.1 3aKOHBI paclpoOCTPAHEHUsI CBETA 6 2 bubmmoreka [JOK




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

bubmuorexa [JOK
4.2 JIuH3BI 1 oNTHYECKHE TPHUOOPHI 6 3 hitps://m.cdsoo.ru/741ada6
bu6mmoreka [IOK
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41ada6
Hroro no pazneny 15
Paznen 5. KBaHTOBBI€ SIBJI€HUS
bu6mmoreka [IOK
5.1 Hcnyckanne u norjioneHne cBeTa aroMoM 4 1 hitps://m.cdsoo.ru/7 41 adat
bu6mmoreka [IOK
32 CTpoenne aToMHOrO spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 1
5.3 JIEPHBIE PEAKIIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pa3zgea 6. [loBTOpHUTEILHO-0000 1AM MOYJIb
[ToBTOpeHue u 0000IIEHNE COIEPIKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢husuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTpouabHsbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcesbl

®du3uka — HaykKa O MpUpoJeE.
SIBiieHus puUpoIbI

dusunueckue IBICHUA

dusnuecKkue BEITMUNHBI U UX
U3MepeHue

Ypoxk-uccienoanue "M3mepenue
TEeMIIEpaTyphl MPY MOMOIIH
JKUJKOCTHOTO TEPMOMETPA U JaTUMKA
TeMIneparypol”

MeTo bl Hay4YHOTO MTO3HAHMUS.
Onucanne PU3NIECKHUX SIBICHUN C
IIOMOIIBIO MOJIETIEN

Bbubnuoreka [JOK

https://m.edsoo.ru/ff09f72a

CraproBasi JMarHocTHKa. Y pok-
uccienosanue "lIpoBepka runoressr:
JTAIbHOCTH MOJIETA MIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJpIIie, YeM OOJIbIle BBICOTA ITycKa"

0,7

Crtpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIONINE JUCKPETHOE CTPOCHHE
BEIIECTBA

Bbu6nuoreka [JOK

https://m.edsoo.ru/ff09fe0a

JIBU>KeHME 4acTUIl BENIECTBA

Bbu6nmuoreka [JOK




https://m.edsoo.ru/ff0a013e

Ypok-uccnenoanue «OMnbITHI 11O

9 HaOJIIOJICHUIO TETJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHS BEILIECTBA
Oc00EHHOCTH arperaTHbIX COCTOSTHUHN
1 BojIbI. O000IIEHHE 10 pa3eTy bubmuorexa [JOK
«IIepBoHauanbHbBIEC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIECTBA
MexaHndeckoe OBUKEHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubmorexa [TOK
https://m.edsoo.ru/ff0a05¢6
JIBIDKCHHE
bubmuorexa [JOK
13 CKopocte. EMHHIb CKOPOCTH https://m.edsoo.ru/ff0a079¢
14 Pacuer nytu 1 BpeMeHM ABUKEHUS bubmorexa HOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa HHEPTHOCTH bubmmoreka [JOK
Ten https://m.edsoo.ru/ff0a0c10
16 [InmoTHOCTH BemecTBa. PacueT mMacchl bubmuorexa [JOK
1 00beMa Tejia 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabora «OnpeneneHue
TUIOTHOCTU TBEPIOTO TEIa
18 Pemenne 3amau mo teme "IImoTHOCTH bubmuorexa [JOK
BemecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepUCTHKA
19 B3aumoieiicTBus Ten. Cuma
ynpyroctu. 3akoH ['yka
20 JlaGopatopnas pabora «3yueHue




3aBUCHMOCTH PACTSIKCHHS
(medopmanium) Mpy>KUHBI OT
MPUIIOKEHHON CHJIBI»

21 [[“IBnenue TsroTenus. Cuia TSKECTH
CBs3b MEXKY CUIION TSKECTH U
. bu6mmoreka [IOK
22 Mmaccoi Tena. Bec tema. Pemenne
" " https://m.edsoo.ru/ff0al778
3aga4 mo teMme "Cuia TSHKecTH

” Cuia TsKecTH Ha APYTHUX IJIaHeTax. bubmmoreka [JOK
Du3NYECKNe XapaKTEePUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502

bu6nuoreka [JOK

24 WNsmepenne cun. JluHaMoOMET

p A P https://m.edsoo.ru/ff0al8cc
Bbu6nuoreka [JOK
25 Bec Tena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
CrnoskeHue AByX CHJI, HalpaBJIEHHBIX
26 10 OJHOHU I ﬂiﬁ)ﬁ ’ bubmorexa [IOK
A o P ) https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIIAsA CHIT

27 Pemenue 3amau mo treme
"PaBHoneiicTByromas cui"

)3 Cuna tpenus u €€ Buabl. TpeHue B bubmuorexa [JOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast padota «3yuenue
3aBUCUMOCTH CHUJIBI TPEHUS

29 CKOJILKEHUS OT CHUIBI JaBJICHUS U bubmorexa LIOK

a https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAIOITUXCS
IMOBEPXHOCTEI

30 Pemenue 3amau Ha onpenencHue
PaBHOJICHCTBYIONIEH CHUITBI

31 Pemenue 3agau mo remam: «Bec bubmuorexa [JOK




tenay, «['paduueckoe nzodpakeHue
cumy», «Cunbl», «PaBHOAEHCTBYIOIIAS
CHIT»

https://m.edsoo.ru/ff0alde0

KonrponbHas pabora no remam:
«MexaHuueckoe JBIKeHUe», «Macca,

32 ILIOTHOCTHY, «Bec Temay,
«["padmueckoe n300paKeHUE CHITY,
«Cuner»
1 Hasnenne. CiocoObl yMEHBIICHUS U bubnnorexa HOK
YBEJIUYCHUS aBICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHnwue raza. 3aBUCHMOCTb
34 aBJeHUs ra3a oT 00bEMa bubnmnorera [IOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaya maBneHUS TBEPABIMU
35 Tenr;len mi KOCTSIMH 1 Ir)'jsaMI/I 3akoH bubmorexa LIOK
KA ’ https://m.edsoo.ru/ff0a25b0
ITackans
36 JlaBneHue B ®KUIKOCTH U Ta3e, bubmmoreka [JOK
BBEI3BAHHOE JIEUCTBUEM CHJIEI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «JlapneHue B bubmuorexa [JOK
JKUIKOCTH U rase. 3axoH ITackamsa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 CooOmaroriuecs coc
HHAOIHeEes yAR https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuii mpecc bubmorexa HOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiaeBoi
JKUIKOCTHBIM HAacOC
A1 ATMocdepa 3eMIu ¥ IPUUYHUHBI €€ bubmmoreka [JOK

CYIICCTBOBAHUA

https://m.edsoo.ru/ff0a2b5a




Bbu6nuoreka [JOK

42 Bec Bo3ayxa. ATmMocdepHoe 1aBieHne hitps://m.cdsoo.ru/ff0a2bsa
13 N3mepenue atMochepHOro JaBieHHUS. bubmmoreka [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(EPHOTO
44 JIaBJIEHUS OT BBICOTHI HaJl YPOBHEM buGnnorexa LIOK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapometp-anepouns. Atmocdeproe bubnnorexa HOK
JIaBJICHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agaud mo teme "
AtMocdepHoe naBienne"
JlelicTBrE )KUIKOCTHU U raza Ha
47 [IOTPY’KEHHOE B HUX TEJIO. bubmmorexa LHOK
https://m.edsoo.ru/ff0a3276
ApxumMenoBa cuia
Jlaboparopnas pabota «OnpeneneHue
43 BBITAJIKUBAIOIIEH CHIIBI, bubmuorexa [JOK
JICUCTBYIOILEH Ha TENO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
JlaboparopHnast paboTa 1mo Teme
49 «ccieqoBanue 3aBUCUMOCTH Beca bubmuorexa [JOK
TeJa B BOJE OT 00BbEMa MOrpyKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacCTH TeJlay
bu6mmoreka [IOK
30 Hnasartme Tex https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
51 "KoHcTpynpoBaHue apeoMeTpa Win

KOHCTPYUPOBAHUE JIOAKU U
onpeeneHue e€ rpy30no bEMHOCTH"




52

Pemenne 3amad no remam: «IlnaBanue
cynoB. BoznyxomiaBanuey,
«/laBieHue TBEPABIX TN, KUIKOCTEH
M ra30B»

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a3654

53

KonrponbHas pabora o Teme
«/laBiieHHE TBEPABIX TEJ, )KUIKOCTEH
Y Ta30B)»

54

Mexanunueckasi pabora

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a3{f82

55

MontgocTth. EquHUIEI MOIITHOCTH

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a3{f82

56

VYpok-uccnenosanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MPHU
noabéMe o jectauie"

57

IIpocteie MexaHu3Mbl. Peryar.
PaBHOBecue cui Ha peiuare

58

Pbruaru B TexHMKe, OBITY M IPUPOJIE.
JlabopaTtopHnas pabota
«HccnenoBanue yclIoOBHM paBHOBECHS
pbIyara»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478¢

59

Pemrenue 3agad mo teMe «Y CIOBUSI
paBHOBECHSI pbIUara

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

KoaddutmenT moneznoro neiicTBust
Mexanu3Mma. Jlaboparopnas pabora
«M13mepenue KII/ nakinoHHOM
TUTOCKOCTH

0.5

61

Pemrenune 3agau mo teme "Pabora,
MorntHoctb, KIT/1"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a4c48




62

Mexanuyeckas JHeprusi.
Kunernyeckas ¥ noTeHIUAIBHAS
JHEprus

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

63

3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPTUU

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

64

YPOK-3KCIIEpUMEHT 10 TEME
"DKCIEPUMEHTAIBHOE ONPEICTICHUE
W3MEHCHUS KUHETUUECKOU U
MOTEHIMATBHOW SHEPTUU MPU
CKaTBIBAHUH TE€Ja IO HAKIIOHHOU
MJI0CKOCTH"

65

PesepBubIit ypok. Pabora ¢ Tekcramu
o TeMme "MexaHndeckoe ABMKeHue"

66

PesepBubIii ypok. Pabora ¢ Tekcramu
o Teme "JlaBiieHue TBEPBIX TEI,
SJKUIKOCTEN U ra3oB"

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0adee6

67

MpomexkyToyHaa aTTectauma. Utorosas
KOHTpOA/bHaA paboTa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

PeseprubIit ypok. PaGora ¢ Tekcramu
o teMe "Padorta. MOMIHOCTE.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

12




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnsie IIpakTHueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1 bubmmorexa [TOK
P https://m.edsoo.ru/ff0a5256
MOATBEPXKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEpAOTO, JKUIKOTO U ) bubnuoreka [IOK
ra3000pa3HOro COCTOSHUH BEIIeCTBa https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 KHUJKOTO U ra3000pa3HOTr0 COCTOSTHUI 1
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannmueckne u amopdHsie Tena 1 bubmorexa HOK
P p https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. 1 bubnnorexa [HOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U cKaTue 1 buommorexa LHOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TEMIIEpATYpPhI CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YacTHIl
9 Buytpennss sneprus. CriocoOsl ) bubmmoreka [IOK
W3MEHEHUS BHYTPEHHEN YHEPIUU https://m.edsoo.ru/ff0a5c60
10 Buns! Teruonepenaun 1 bubmmoreka [IOK




https://m.edsoo.ru/ff0a6412

VYpoxk-koHpepenuus "[Ipakruyeckoe
UCIOJIb30BAHUE TEIIOBBIX CBOMCTB

Bbu6nuoreka [JOK

11
BENIECTB U MAaTEPHUAIIOB B MENAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KomnuecTBo TeImIoTel. Y nenbHas Bbubnuoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIJIOBOTO OajlaHca. bubnnorexa HOK
TennooOMeH 1 TEII0OBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopartopHnas pabora

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHA MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
Pacuer konmuecTBa TEIIOTHI,

15 HEOOXOMMOTO JJII HarpeBaHus Teja
Y BBIIESIEMOT0 UM IIPH OXJIAXKIEHUN

16 JlaGopatopHnas pabota "Onpexnenenue bub6mmoreka [IOK
yAEJIbHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUMBA. Y IebHas TEmIoTa bubanorexa [HOK
CropaHus https://m.edsoo.ru/ff0a7b5a
IImaBienue 1 oTBEpIEBAHUE

18 KPUCTAJUTMYECKHUX IT)en VnenbHas bubmorexa [IOK

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

TEeIJI0Ta TUIaBJIeHUs

19 JlaGopatopHnas pabota "Onpeznenenue bubmmoreka [IOK
YAEIbHON TETUIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue U KOHICHCAIHSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y aensHas Temiora bu6mmoreka [IOK




napooOpa3oBaHUs ¥ KOHCHCAIIHH.
3aBHCUMOCTB TEMITEPATYPhI KATICHHSI
oT aTMOC(hEepHOTO JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayxa. JlaboparopHas
pabota "Onpenencuare
OTHOCHUTEJIbHOW BJIaKHOCTH BO31yxa"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenwue 3a1a4y Ha onpeieiieHne
BJIQKHOCTH BO3lyXa

24

[TpuHIUTIBL paOOTHI TETIIIOBBIX
neurareneif. [laposas Typouna.
JIBuraTens BHYTPEHHETO CTOPAHUs

25

KIIJI TerioBoro ABUraTes.
TemnuioBble qBUTATENN U 3alINUTA
OKpY>Karole cpeibl

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMS U NIPEBPALLECHUS
OHCPIHUU B TCIJIOBLIX IMMPOLCCCAaX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMme ""TenaoBhIe ABICHUS.
N3meneHue arperaTHeIX COCTOSHUM
BenecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KontponbHas paboTa mo teme
"TenoBele ABiIeHnsd. M3Menenne
arperaTHbIX COCTOSIHMI BeniecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus tein. /[Ba poaa
AIIEKTPUICCKUX 3aPsI0B

30

VYpok-uccnenoBanue "IiaeKTpU3aLusa
TeJl UHAYKUMEW U IPU
CONMPUKOCHOBEHUU"




B3aumMozeicTBue 3apsyKEHHBIX TEIL.

Bbu6nuoreka [JOK

31 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE MOJIE.

1 HarnpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
noss. [IpuHIMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
JIIEKTPUYECKUX MOJIEH
Hocurenu snexkTpuueckux 3apsaoB.

33 OnemeHTapHbli 3apsan. CTpoeHue
aToMa

34 [IpoBOIHUKY U TUATEKTPUKH. 3aKOH Bbubnuoreka [JOK
COXPaHEHUS NEKTPUUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemrenue 3a1au Ha npuMeHEHUE bubmmoreka [JOK
CBOWCTB AJIEKTPUUECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUH TOK, YCIIOBUS €TI0

36 cyliecTBoBaHus. MicTouHuku bubmnorexa LIOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKA

37 JlefcTBHS SIIEKTPUYECKOr0 TOKA bubmmorexa LHOK

https://m.edsoo.ru/ff0a96b2

VYpoxk-uccienoanue "JleiictBue

38 AIEKTPUYECKOTO T10JIsI Ha IPOBOJAHUKH 1
U JUAJIEKTPUKA"

19 DJIEKTPUYECKUH TOK B METaslIax, bubnnorexka [HOK
JKUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuuecKkas Henb U €€ COCTaBHbIE
JacTu
Cuna toka. JlabopaTopHas pabora

41 "N3mepeHue U perylIupoBaHue CUIIbI 0.5 bubmmorexa LHOK

TOKA"

https://m.edsoo.ru/ff0a8bd6




DIEKTPUUECKOE HATIPSKECHHE.
BoasT™metp. JIabopatopHas pabota

Bbu6nmuoreka [JOK

42 "H3mMepeHue U peryupoBaHue 0-5 https://m.edsoo.ru/ff0a9¢14
HarpsoKkeHus"

13 CornpoTuBieHrEe TPOBOJHUKA. bubmmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopartopHnast pabota "3aBUCHUMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnorexka HOK
MPOBOJHUKA OT €ro JJIUHBI, IUIOIAAN https://m.edsoo.ru/ff0aa738
IIONEPEYHOr0 CEUYEHNUs U MaTepuana”
3aBUCUMOCTb CHJIBI TOKA OT

45 HanpsbkeHud. 3akoH OMa JyIsl ydacTka bubmorexa HOK

https://m.edsoo.ru/ff0aad44a

1enu
JlabopaTtopHnas pabora
"HccneqoBanue 3aBUCUMOCTU CYIIEI

46 TOKa, UAYILET0 Yepe3 Pe3UCTop, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COIPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEMHEHUS IPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka

43 IIpaBWJIa CIIOKEHMSI HANIPSHKEHUH TTPU ) bubmmoreka [IOK
MOCJIEAOBATEIILHOM COEAUHEHNUH ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
Jlaboparopuas padota "IIpoBepka

49 MpaBuja JJig CUJIbI TOKA MPU ) Bbu6nuoreka [JOK

napajjicJibHOM COCANHCHUU
pe3uctopon”

https://m.edsoo.ru/ff0aadle




Pemenue 3agau Ha npuMeHeHUE

50 3akoHa OMa JUIsT pa3IudHOro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHEHHMS TIPOBOTHUKOB
51 PaboTta 1 MOITHOCTH ANEKTPUIECKOTO bubnnorexa HOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlabopartopnast pabota "Onpenenenue
52 a00TBI U MOIIHOCTH 3JIEKTPUUECKOTO bubmorexa LOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTpUYECKHE e U MOTPEOUTENN
53 JIIEKTPUYECKON DHEPTUHU B OBIT buGnnorexa LIOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TeMe "DIIEeKTPUUYECKUE 3apsibl.
54 3apsHoKEeHHBIE Tella U UX buGnnorexa LIOK
P . . https://m.edsoo.ru/ff0abd2c
B3anMoaercTBud. [10CTOSTHHBII
AJIEKTPUYECKUM TOK"
KonrponsHast pabora o Teme
"DJIeKTpHUUECKUE 3apsAabl.
55 3a SDKGII){HBIG Tea I/IpI/IX buGnnorexa LIOK
P . . https://m.edsoo.ru/ff0abea8
B3anMoaercTBud. [10CTOSTHHBII
AJIEKTPUYECKUM TOK"
56 ITocTosSIHHEBIE MATHUTEI, UX
B3aHUMOJICIICTBUE
VYpok-uccnenosanue "M3yuenue bubanorexka [HOK
57 . "
TOJIEN TOCTOSIHHBIX MarHuToOB https://m.edsoo.ru/ff0ac3d0
MarautHoe 1ojie. MarHuTHOE I10J1€
bu6mmoreka [IOK
58 3eMiIH U €ro 3HaUeHuE UIA KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba




59

OmnsIT OpcTena. MarauTHoe nose
JIEKTPUUYECKOro Toka MarHuTHoe
10JI€ KaTYIIKHU C TOKOM

bubnmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[TpuMeHeHHE AIEKTPOMArHUTOB B
texHuke. JJaboparopnas pabora
"N3y4yeHue neiicTBUSL MAarHUTHOTO
OJIs1 HA MPOBOJIHUK C TOKOM"

0.5

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

QHGKTpOI[BI/II‘aTeJIB IHOCTOAHHOI'O
ToKa. Mcnons30Banue
BHGKTpOHBHFaTGHGﬁ B TCXHUYCCKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
JlabopartopHnas pabora
"KoHcTpynpoBaHue u u3ydeHue
paboTHI AJIEKTpOoABUTATENS "

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

OmnpiTel @apasest. 3akoH
3JIEKTPOMATHUTHON MHIYKLIVH.
[IpaBuio Jlenna

63

OnextporenepaTop. CriocoObl

MIOJIyYEHUS MIEKTPUUECKOM SHEPIUH.

DNEeKTpOCTaHIIUHU Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEPTUH

64

[ToaroroBka K KOHTPOJILHOU paboTe
110 TeMe "DIJIEKTPUUECKHUE U
Mar"HuTHbIE IBiIeHus"

65

KontponbHas paboTa mo teme
"DJIeKTpUUECKUE U MarHUTHbBIE
siBieHust" " TermoBbie sBiIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

66

[IpomexyTouHast arTecTanus.

bu6mmoreka [IOK




HToroBast KOHTpOJbHAs paboTa

https://m.edsoo.ru/ff0acc5e

PeseprubIit ypok. Pabora ¢ Tekcramu

67 10 TEME "HOCTVOHHH'I')II\/'I 1 E:fg;;fg;gﬁ};mac o6
ANEKTPUUYECKUN TOK
68 PesepBubIit ypok. Pabora ¢ Tekcramu |
mo Teme "MarauTHbIe SIBICHUS"
OBHIEE KOJIMYECTBO YACOB I10 68 14.5

ITPOTPAMME




9 KVIACC

KouunyecTBO 4yacoB DJIeKTPOHHbIE
[}
‘:;n Tema ypora Bcero Konrpoabueie  Tpaxruiecikue i[:;:eﬂﬂﬂ :g[?al;zz:feﬂbﬂble
padoThI padoThI pecypen

| Mexannueckoe IBHKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEITBLHOCTD 1 bubmuoreka [{OK
MEXaHNYECKOT'O IBMKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE ITPAMOIIMHENHOE bu6nuorexa [IOK

3 1
JBWKCHUE https://m.edsoo.ru/ff0ad19a
HepaBnomMepHoe npsiIMOTTUHEITHOE

4 nBrxeHne. CpeaHsis 1 MTHOBEHHaAs! 1
CKOPOCTb

5 [IpssMonnHEITHOE pAaBHOYCKOPEHHOE | bubmmoreka [JOK
JIB)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOI'O ABM)KEHUS. 1
I'padux ckopoctu
JlaGopaTtopHnas pabota "Onpeznenenue

7 YCKOPEHHUS Tea npu ) ] bu6nuoreka [JOK
PaBHOYCKOPEHHOM JIBHKEHUH I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM miockocTh"

2 CBoOoguoe magenne teir. OIbITh 1
[Nanunes

9 PaBHOMEpHOE ABMXKEHUE TTO | bubmmoreka [JOK
okpyxHocTH. [lepuoa u yactora https://m.edsoo.ru/ff0ae176




oOpamienus. JIuneinas u yriaosas

CKOPOCTH
10 LleHTpOCTpEMUTENIBHOE YCKOPEHUE
1 [IepBeiii 3akoH HeroTona. Bektop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bbubmuotexa [JOK
PaBHOelicTBYIOIIAA cra https://m.edsoo.ru/ff0ae72a
13 Tpertwnii 3akon HeroToHa. bubnuoreka [IOK
Cynepniozunus cun https://m.edsoo.ru/ff0ae982
14 Pewenne 3a1au Ha npuMeHeHNe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6ec
15 Crna ynpyroctu. 3akon T'yka ngs?;;ffgsifgimaecﬂ
16 Pemenue 3ampau no reme «Cuia
YIPYTOCTH
17 JlaGopatopHas pabota «Onpeznenenue bu6nuorexa [IOK
YKECTKOCTU MPYKUHBD» https://m.edsoo.ru/ff0aee28
bu6muoreka [IOK
18 Cuna Tpenus https://m.edsoil.ru/fanﬂ38
19 Pemenne 3agau mo teme «Cuna bubnuotexa [JOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas paboTta "Onpenenenue bubmmoreka [JOK
Kod(urmenTa TpeHU CKOTBKEeHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no reme "3aKkoHbI
21 Herotona. Cuna ynpyroctu. Cuna bubnmorexa LIOK
| https://m.edsoo.ru/ff0atb8e
TpPEHHUS
” Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnuotexa [JOK

TATOTEHHUS. Y CKOpEHUE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




najacHus

Ypoxk-koupepennus "JIBuxeHne Ten

23 BOKPYT I'PABUTAL{MOHHOTIO LICHTPA
(Conueunas cucrema). ['amaktuku"
Pemenne 3agay mo teme "Cuia
24 TSYKECTU U 3aKOH BCEMUPHOTO Bubmmorexa [IOK
" p https://m.edsoo.ru/ff0af5{8
TATOTEHUS
[lepBas kocMHUecKasi CKOPOCTb. bubmmoreka [JOK

25
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuaJIbHOW TOYKHU.

2% AOGComIOTHO TBEPAOE TEIO. bubmmoreka [JOK
PaBHOBecue TBEpIOTO TEIIA C https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOI OCBIO BpalllCHUs

27 MowmeHT cuisl. LleHTp TsKRECTH

)3 Pemenne 3amau mo teme "MoMeHT bubmunoreka LIOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOILHOU pabOTE MO

29 TeMe "MexaHUUECKOE ABUKEHUE buGnnorexa [IOK

. | ' https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
KonTtponsHas pabora o Teme
30 "MexaHUYEeCKOe IBIKEHUE bubmmorexa [OK
. ) ’ https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue Ten
Nmnynbce Tena. Ummynbe cuibl. 3aK0H
31 COXpaHEHHUsI UMITyJIbCa. YIPYroe U Bubmmorexa [IOK
P Y o pyT https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMoeicTBIE

1 Pemenne 3amau mo Teme "3akoH bubmunoreka LIOK
COXpaHEHUs uMIyJbca' https://m.edsoo.ru/ff0b096¢c

33 VYpok-koHdpepenuus "PeakTuBHOE




JBUKEHUE B IPUPOJE U TEXHUKE"

34 Mexannueckas paboTa U MOIIIHOCTh Bubmmorexa [IOK
https://m.edsoo.ru/ff0b0ag84
35 PaboTa CHIIBI TSKECTH, CHIIBI bubnuotexa [JOK
YIOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabora «OnpeneneHue
36 paboThI CUJIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHUU TeJa 10
TOPU3OHTAILHON MTOBEPXHOCTU»
37 CBs13b DHEPrUU U PabOTHI.
[ToTeHmanpHas HEPTUst
18 Kunernueckas sueprus. Teopema o bubmmoreka [JOK
KUHETUYECKON dHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUS YHEPTHUH B
MEXaHUKe
40 JlaboparopHas pabota «3yuenue bubmmoreka [JOK
3aKOHA COXPAHEHUS SHEPTUN https://m.edsoo.ru/ff0bl12fe
A1 KonebarenbHoe IBUKEHHUE U €TO bubmunoreka LIOK
XapAKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromye KojaeOaHusl. bu6muoreka [JOK
Breinyxxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b2010
13 MaremaTuueckuid ¥ Npy>KUHHBIN
MasiTHUKU
VYpok-uccnenoanue «3aBUCUMOCTb
44 nepuoaa KoaebaHui OT KECTKOCTH buGnnorexa [IOK
https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MacChl rpy3an
45 [IpeBpamienue 3nepruu npu

MEXAHUYECKUX KOJIeOaHUIX




46

JlaboparopHas pabota «OnpeneneHue
YaCTOTHI M TIEPUOA KOJIcOaHH
NPYXKHHHOTO MasTHHKA»

bubmunorexa LIOK
https://m.edsoo.ru/ff0blaec

47

JlaboparopHnas pabota «I[IpoBepka
HE3aBUCHMOCTH TIEPUOJIa KOJICOaAHHI
rpysa, HOABELIEHHOI0 K HUTH, OT
Macchl Tpy3a»

bubmunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoiHbl. CBOMCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MIOIIEPEYHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koH(pepennus "MexaHn4ueckue
BOJIHBI B TBEPAOM TEIIE.
CeiicMuueckue BOIHEI"

50

3Byk. PacipocTpaHenue u oTpakeHue
3ByKa

51

Ypok-uccnenosanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC

53

VYpoxk-koHpepenuus "YapTpa3ByK u
nH(]pa3ByK B IPUPOJIE U TEXHHUKE"

bubmunorexka LIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOU paboTE MO
TeMme "3aKOHBI COXPaHEHHUSI.
Mexannueckue KoyieOauusa U BOJIHE!"

bubmunorexa LIOK
https://m.edsoo.ru/ff0b2510

55

KonTtponbHast pabora o Teme
"3akoHbI coxpaHeHusl. MexaHnueckue
Kosie0aHusl U BOJTHBI"




DNEKTPOMarHuTHOE MOJIE.

bubmunoreka LIOK

56
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypoxk-koupepennus "lkana
58 3JIEKTPOMAarHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb30BaHne 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM CBA3U"
VYpoxk-uccinenosanue "MN3yuenne
P . i bubmuoreka [{OK
59 CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIbI0 MOOMIILHOTO TeedoHa
Pewienue 3a1au Ha onpeneneHue
60 YacTOTHI U AJIMHBI 3JIEKTPOMarHUTHOM
BOJIHBI
DNeKTpOMarHuTHasi Ipupoja CBeTa.
61 Cko OIZTB cBeTa Bongosme CBOMCTBa Bubmmorexa [IOK
p ' https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku cBeta. [IpsiMonuueitHoe
62 aCIpOCTpPaHEHHE CBETA. 3aTMEHUS bubmorexa [OK
pacpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)X€HUs CBETAa. 3epKajia.
63 Pemmenue 3agaq Ha nprUMEHEHNE buGnnorexa LIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKEHHsI CBETa
64 [Ipenomiienne cBeta. 3akoH Bu6muotexa [JOK
MIPEJIOMIIEHUSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonb3oBaHue MOIHOTO BHYTPEHHETO bubmorexa OK
yIp https://m.edsoo.ru/ff0b3cS5c
OTPa)KEHHUS B ONITUYECKUX CBETOBOAX
66 JlaGopaTtopHast padora "HcciaenoBanue




3aBHCHMOCTH YIJIa IPEIOMIIEHUS
CBETOBOTO JIy4a OT yTIJIa MMaJIcHUus Ha
rpanuie "Bo3gyx-crexkino""

VYpok-koudpepenuus "McnonpzoBanue

67 MOJTHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS CB3L"
bu6mmoreka [IOK
68 JIunzbl. OnTHyecKkas cuiia JIMH3bI hitps//m.cdsoo.ru/fOb3f2c
. bubmuoreka [{OK

69 [MocTpoenne n3o6pakeH B TMH3aX hitps-//m.cdsoo.rw/ff0b4d4a
JlaboparopHas pabota "OnpeneneHnue

70 q)OKyIC)HOFI()) pachoaHm U olljimqecxoﬁ bubmmorexa LIOK

N https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAFOIICH JTNH3HI"

71 Ypok-koH(pepenmus "OnTudeckue bu6nuoreka [JOK
JMH30BbIe TPUOOpH" https://m.edsoo.ru/ff0cOa7e

72 I'na3 xak onrtuyeckas cucrema. 3peHue bubmmorexa LHOK

https://m.edsoo.ru/ff0b4684

7 VYpoxk-konpepennus "JledekTs
3penus. Kak coxpanuts 3peHue"

Paznoxxenne 6enoro cBeTa B CIIEKT.

74 OnbiTel HetoTOHA. CriokeHne bubmuoreka [{OK
CIIEKTpaIbHBIX 1[BETOB. /lucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas pabota "OnbITHI 110
Pa3oKEeHUIo OEJIOro CBEeTa B CHEKTP U

bubmunoreka LIOK
75 BOCIIPUSITHIO IIBETA MPEIMETOB MIPHU UX

HaOJIFOICHUY Yepe3 [IBETOBEIC
bunbTpH"

https://m.edsoo.ru/ff0cOe2a




VYpok-npaktukym "BoaHoBble

76 CBOICTBA CBETA: JUCIIEPCHS,
uHTepdepeHius u qudpaxuus"
77 OmnsiTel Pesepdopaa v mranerapHast bu6nuoreka [IOK
MOJIe]Ib aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue 1 MoOmIoneHue cBera
79 aromoM. KBanTel. JInHegaTnie bubmmorexa [IOK
) ’ https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypok-npaktukym "Habnronenue bu6nuoreka [IOK
CHEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUIIBI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
Ctpoenne atromHoro siapa. Hykinonnas bu6nuoreka [JOK
82
MOJIe]Ib https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHBIE peBpaleHUs. bubmmoreka [JOK
H3oTomsl https://m.edsoo.ru/ff0clal4
’4 Pemienue 3agau mo teme: bubmunoreka LIOK
"PanuoakTuBHBIE peBpalieHus" https://m.edsoo.ru/ff0c1b4a
85 Ilepuon monypacmnana
VYpoxk-koHdepenius "PagrnoakTHBHBIE
86 I/KS'I eHI/IS(Ib Bpl'I ; oJie MI; WITUHE bubmmorexa [IOK
yi | PHPOAE, MEIHIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SlnepHble peakIuy. 3aKOHBI
87 ccf[x paHeHESI 3au51 OBOT'0 U MacCOBOI'O bubmorexa LOK
p P https://m.edsoo.ru/ff0c1c58
qHcel
28 DHeprusi CBSI31 aTOMHBIX sifiep. CBsi3b bubnuoreka [JOK

MacCChbl 1 SHCPIruun

https://m.edsoo.ru/ff0c1d7a




&9

Pemenue 3agau no reme "SnepHeie
peakuun"

90

Peakuuu cuHTe3a U neneHus saep.
Wcrounuku sneprun ConHua u 3BE311

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Vpoxk-koHpepennus "AnepHas
sHepreTuka. JlencTus
PaAMOAKTUBHBIX U3JIyU€HUN Ha JKUBbIE
OpraHu3msl"

92

[ToaroToBKa K KOHTPOJILHOM paboTe MO
TeMe "DIEeKTPOMArHUTHOE TOJIE.
ONEeKTPOMarHUTHBIE BOJHBIL.
KBanrtoBbIe siBeHUS"

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

93

KoHnTtponbHast pabota mo Teme
"DEeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanrtoBsbIie siBeHUs"

94

[ToBTOopenue, oboOIICHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"Bzaumonencrtaue tea"

bubmunoreka LIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTopenue, 0000meHue. Pemenne
pacyeTHBIX U KaUYeCTBEHHBIX 3a/1a4 110
teme "TeroBble npouecchl”

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

96

[ToBTOpenue, 0600mIeHNE. Permenune
pacYeTHBIX U Ka4eCTBEHHBIX 3a]1a4 110
teme "KII/] TerioBbIxX ABUTaTEnen"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, 0600eHNE. Permenune
pacyeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110
teme "KII/] snexkTpoycTanoBOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30




[ToBTOopenue, o6oOIICHNE.

bubmunorexa LIOK
78 {Ia60paTopHLIe pa60"TH 1o xypey ! ! https://m.edsoo.ru/ff0c2c52
CBeTOBBIC IBIICHUS
[ToBTopenue, 06o0menue. Padora ¢
99 TEKCTaMU 110 TeMe "3aKOHBI 1 buGnnorexa [IOK
\ https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 texcramu 1o teMe "Koiebanus u 1 bubmmorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHEL
101 [IpomexxyTouHas aTTecTarus. | bubmmoreka [JOK
HroroBast kKoHTpoIbHAs paboTa https://m.edsoo.ru/ff0c3044
[ToBTopenue, 0600menue. Padora ¢
102 TekcTaMmu 1o TeMe "CBeTOBEIE |
apieHus","KBaHToBas u siepHas
buzuka"
OBHIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

» dusuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AKiMOHEpHOE 0OIIIECTBO
«M3narensctBO «IIpocBemenue»

» ®usuka, 9 xknacc/ [leppimkun A.B., I'yrHuk E.M., O61iecTBo ¢ orpaHu4eHHON
0TBETCTBEHHOCTHIO «/IPODAY; AkimonepHoe oduiecTBo «M3aarenscTBo
«IIpocsemieHue»

» dusuka: 7-i kiacce: 0a30BbIM YpOBeHb: yueOHUK, 7 kiacc/ [Tepeimkun .M.,

NBanoB A.U., AkiimonepHoe odmectBo «M3aarensctBo «IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

bubmoteka [{OK https://m.edsoo.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

http://resh.edu.ru

http://www.fipi.ru

bub6mmoreka [{OK https://m.edsoo.ru/






