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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxke ¢ yuétoMm (enepanbHO paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOYYarolIMXcs M OPraHu3alui0 HU3yYeHUs
(¢u3MKU Ha NESITeNbHOCTHOW OCHOBE. B mporpamme mo (u3uke yUHUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEIMETOB HAa YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycraHaBIMBAET pacnpeeieHrne yueOHoro Marepuaia
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma mo ¢usmke pazpaboTaHa C IEJIbI0 OKa3aHUA METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duzrka SBISETCS  CHUCTEMOOOpA3yIOIIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (DU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBJICHUM, M3ydyaeMbIX XHMHEH, OHOJIOTHEH, acTpOHOMHEH U (PU3HUIECKON
reorpagued, BHOCUT BKJAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUpA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHUS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIAaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CJIIEYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMH €CTECTBEHHO-HAYYHYIO
IPAMOTHOCTb:

e HAYYHO OOBSICHATH SIBIICHHUS,

* OLICHMBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOI'O UCCIIEA0BAHMS;

e UHTEPIIPETUPOBATH JJAHHBIE U UCIIOJIH30BaTh HAYUYHbIE JI0KA3aTEIbCTBA
JUTS1 TIOJTy4E€HUST BBIBOJIOB.

Hemun wusyuenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00mero o0Opa3oBaHHUS
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Komnerun Munucrepctsa npocseiienus Poccuiickoit denepanuu (mpoTokoi ot 3
nexadps 2019 r. Ne I1K-48H).

Ieaun n3zyyenus pusuku:

e IpUOOpPETEHNE MHTEpECa W CTPEMJICHHA OOydYaroumxcss K HaydyHOMY
U3YUYEHUIO TPHUPOJBI, Pa3BUTUE WX HWHTEIJICKTYaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e Pa3BUTHE MPEJCTABICHUI O HAyYHOM METOJ€ MO3HaHUA U (opMUpOBaHUE
UCCJIeI0BATEIbCKOIO OTHOLIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

e popMUpOBaHKE HAYYHOIO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4YeHUs: OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKHU;

e popMupoOBaHHME MpENCTAaBIECHUNW O POAU (PUMKH A Pa3BUTHS JPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTHUIA;

epa3BUTHE  TMpPEACTABICHUM O  BO3MOXHBIX  cdepax  Oynyueit
npodeccuoHaIbHOM AESITeNIbHOCTH, CBA3aHHOM ¢ (M3HUKOM, MOATOTOBKA K
nanbHeleMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1ejedl mporpamMmbl 1o (U3MKE HA YPOBHE OCHOBHOIO

oO1rero 00pa3oBaHus 00ECIEYMBACTCS PEIICHUEM CIEAYIOMUX 3a4a4:

eipuoOpeTEHNE 3HAHUW O  JHMCKPETHOM CTPOCHHMM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJIEKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSX;

o IPUOOpPETEHNE YMEHHM OIUCHIBATh U OOBSACHATH (PU3MYECKUE SBIICHUS C
UCITOJIb30BAHUEM ITOJTYUYECHHBIX 3HAHU;

©OCBOCHHE METOJOB PEIIEHUs MNPOCTEMIIMX pacy€THhIX 3aJad ¢
UCIIOJIb30BAHUEM bu3nIeCKux MOJENeH, TBOPYECKUX u
PaKTUKO-OPUEHTUPOBAHHBIX 3a/aY;

e Pa3BUTHE YMEHUU HAOJIOJaTh MPHUPOJHBIC SBICHHUS M BBIMOJIHAThH OIbBITHI,
nabopaTopHble pabOThl W  SKCIEPUMEHTAJBHBIE HUCCIEJIOBAHUS  C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB paboOThl ¢ MHPOpManuend (U3MUECKOTO COJEp KaHMS,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

* 3HAKOMCTBO €O cpepaMu npodeccuoHAIbHOMN eI TeNbHOCTH, CBA3aHHBIMU C
¢u3uKOi, W COBPEMECHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH  Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIi YPOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 yaca B Hezento), B 9 kiacce — 102 vaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTENb JelIaeT BHIOOP MPOBEACHUS



1a00paTOpHBIX PabOT U OMBITOB € YYETOM HMHAUBUIYATBHBIX OCOOCHHOCTEU
0o0y4Jaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHUi, MpeJjiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMEHa 10 (U3HKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka O npupoze. SBineHus npuponbl. Duznueckue sSBICHUA:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoaHasi cicTeMa €IMHUL.

Kak ¢usuka u japyrue ecrtecTBEHHble HayKd H3y4dalOT MPUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
Habmonaemoro sBieHus. Onucanue Gu3NUecKuX SIBJICHUN C TOMOIIBI0 MOJIENEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHUSL.
2. ®usnueckre npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue NEHbI IeIEeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne o0bEMa )XKUIKOCTU U TBEPAOTO TENA.
4. OmpeneneHue pazMepoB MaJIbIX TEJL.
5. M3mepeHune Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TEM OO0JbIle, YeM OOJbIIEe BHICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BellecTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TemnepaTypoil. bpoyHoBckoe aBwkenue, auddysusa. BzaumoneicTBue dYacTuil
BEIIECTBA: MPUTSXKEHNE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpucTtaminueckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUAX U UX aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WIHU
OTTAJIKUBAHUEM YaCTHI[ BEIIIECTRA.

Jlabopamophuie padomot u onvimot.

1. OneHka JuaMeTpa aroMa METOJOM psloB (C  HUCIOJB30BAaHUEM

dotorpaduii).
2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.
MexaHnnyeckoe JBUXEHHE. PaBHOMEPHOE W HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBMXKEHUU. Pacd€Tr myTu u
BPEMEHHU JIBHKCHUS.
SABnenve wHepuuu. 3aKOH WHepuuH. B3aumoneicTBue Ten Kak MpUYUHA
W3MEHEHUSI CKOPOCTHM JBMXKEHUsSI Tel. Macca Kak Mepa HWHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IMHUIIE
00BéMa BelecTna.
Cuna xak XapakTepuCTHKa B3auMojieicTBus Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS U CUJIA
TsbkecTu. Cuna TsHKeCcTd Ha Jpyrux miaHerax. Bec tena. HeBecomocTs. Croxenune
CWJI, HaNpaBJICHHBIX MO OJHOW mpsAMoil. PaBHoxaelcTBytomas cuia. Cuiia TpeHwusl.
TpeHune CKOIbKEHUSI U TPEHUE TTOKOs. TpeHre B IPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaOmronenne MexaHUYECKOTO ABUKEHUS Tella.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmroneHue siBICHUS WHEPIIUU.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TElL.
5. CpaBHEHHME MacC IO B3aUMOJICHCTBUIO TEJl.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIIN JICKTPUYECKOTO aBTOMOOMIIS U TaK JlaJiee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa IIo
HAKJIOHHOM TNTIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbpIThl, JIEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTskeHus (Aedopmanun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
Beca TeJla U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nea 4. JlaBjieHue TBEPABIX TeJI, dKUAKOCTEH U ra3oB.



HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHU AaBieHus. JaBieHue rasa.
3aBUCUMOCTh JaBlieHUsS Traza OT 00bEMa, temmepaTypwl. llepemaya naBieHus
TBEPABIMU TEJIAMU, JKUAKOCTSIMU M razamu. 3akoH Ilackamng. [IHeBmaTmueckue

MaIIMHbL. 3aBUCHUMOCTH IAaBJICHUS J>KUIKOCTH OT TIyOWHBL [mapocTtaTudeckuii
napanokc. Coobmiaronuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emun u atMocepHoe naBiaeHue. [IpuumHbBI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro TABICHUSI.

JleiicTBHE KHUIKOCTH ¥ ra3a Ha MOTPYXEHHOE B HUX TeNo. BeITamkuBaromas

(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.
Jemoncmpayuu.
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3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

IIepenaua naBineHHs KUIKOCTHIO U Fa30M.

CooOmatoiuecs cocybl.

I'mppasnnueckuii mpecc.

[IposiBnenue necTBrs aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH
T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIIKMBAIOLLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
VYcioBue IUIaBaHMs TeEJl: IJIABAaHUE WM MOTPY)KEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrpyKEHHOM B
YKUJIKOCTb YaCTH Tela.

OnpenenieHue  BBITAIKUBAIONIEH  CHJIBL, JEWCTBYIOIIEM Ha  TeJoO,
MOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCHUMOCTHY BBITAUIKUBAIOIIEH CUJIbI, AEMCTBYIOLIEH HA TEIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbITEl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOLIEH CHIIBL,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

KoncTtpyupoBanne apeoMeTpa WiIM  KOHCTPYMPOBAHUE JIOJKH W
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Paznen 5. PaGora u MOIHOCTb. DHEprusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. lIpumeHeHune mnpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ mnpocteix wmexanusmoB. [Ipocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepbl IpOCTBIX MEXAHNU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue yciaoBHM paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mogenun TBEPAOro, >KHUIKOTO M Ta3000pa3HOTO COCTOSIHUH BeIecTBa.
Kpucrannuueckue u amopdusie Tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPBIX TEI HAa OCHOBE IOJOKEHUU MOJIEKYISIPHO--KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMmepaTypbl CO CKOPOCTBIO TEIJIOBOIO JBUXKCHUS
gactull. BHyTpeHHssi sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH SHEPrumu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeIIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnuectBo Temnorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. 1emIO0OOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemnoTa
napooOpa3oBaHus. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(EPHOTO
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJibHasl TEIIOTa CTOPAHUS.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddysun.

HaGmonenue siBjeHUi cMaulBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMIeparypsl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMUHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPATyPhl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX JABUraTelIeH.

Jlabopamopnuie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

OmnpeneneHue qaBieHUs BO3yXa B OaJIOHE HITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCHUMOCTH JABJIEHUS BO3JyXa OT €Tro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OJHEPrUM Tejla B Pe3yibTaTe
TEIIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJIO00OMEHE C HAarpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHOU TEMI0EMKOCTH BEIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauusi Ten. [[Ba ponxa snexkTpuyeckux 3apsioB. B3aummoneiicTBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYIIEPIIO3HIIAN ICKTPUICCKHUX T0JICH (Ha KaYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA.
Nctounuku mocTossHHOrO TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
ot ydactka uenu. llocrnemoBaTenbHOE W MapajuieibHOE — COCIMHEHUE
IPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DneKTpuuecKue ey U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBHE  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoO€e moJie 3eMJIM U €T0 3HAYEHUE NJId )KU3HU Ha 3emiie.
OnbiT  Opcrena. MarHuTHoe Tojie€  JJIEKTpUUecKoro Toka. IlpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMiCTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJIEKTPOABUTATENIb TOCTOSIHHOIO TOKa. lICMOJb30BaHUE DJJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Papajes. SABneHue 3aeKkTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DIIeKTpOreHeparTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSIKEHHBIX TEJl.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAST UHTYKITUA.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnKkn NOCTOAHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt n MmarazuH COnpOTUBIICHUMN.
. BzaumopencTBue mNoCcTOSSHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3/CJICHUS MTOJI0COB MarHNUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlencTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUA 3JIEKTPOMArHUTHOW UHIYKLIHH.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HHIAYKIUEH U 1OpH
CONIPUKOCHOBEHUH.

UccnenoBanne [E€UCTBUS DJIEKTPUUECKOrO TMOJiE HAa TMPOBOJHUKU U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, UAYLIETO YEpPE3 PE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka TmpaBWIa CIOXKEHHS HANPSHKCHUM TIPU IOCJIEA0BATEIbHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIEIbHOM COEAUHEHHU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH  3JIEKTPUYECKOIO0 TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccrenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YE€pe3 JIAMIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEUCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AEUCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA ¢ TOKOM M MarHura OT CWJbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydeHue padoThl AJIEKTPOABUTATEIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTAHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
UCCIIEIOBAHNE W3MEHEHUN 3HAYEHUs W HaIlpPaBJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanbHas Touka. Cucrema OTCYETa.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBrkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€JIa TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenne. PaBHOyckopeHHOE TmpsMoJiuHEWHoe naBmxkeHue. CBoOogHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneiiHas U yriaoBasi CKOpOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

[Tepsbiii 3akoH Hbtorona. Bropoit 3akon HeroTtoHa. Tperuit 3akon HeroToHa.
[TpyuHIMIT CYTIEpNO3ULIUU CHUIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUSI TIOKOsL, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. JBmxkenue mianer Bokpyr Connua. IlepBasi kocmudeckasi CKOpPOCTb.
HesecoMocTts 1 neperpysku.

PaBHOBecue matepranibHOM TOYkH. AOcComOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexanndeckass paboTa W MOIIHOCTh. PaboTa CHII TSKECTH, YIPYrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [IloTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKOW 3HEPruH. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenrie MEXaHUYECKOTO JIBHXKEHUS! Te€Jla OTHOCUTENIBHO Pa3HBIX TE

OTCY€Ta.
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS NIPSIMOJIMHENHOTO IBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCUMOCTh YCKOPEHHUS Te€jda OT MAacChl Tella U JICUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMITyJIbCa MPU HEYIPYTOM B3aWMOICHCTBUM.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWYECKOM PHEPTUM TIPHU JIBUKEHUM TEJa MO 1eHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEIEKKH.

Onpenenenne cpenHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenue yCKOpEHHsI Tella MPU PABHOYCKOPEHHOM JIBHDKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU TIPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAaYaJIbHOM CKOPOCTHU MYTH OTHOCSTCS KakK psj HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBH)KCHHH Tela
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHKHOTO OJIOKOB.

11. 3ydeHue 3aKkoHa COXpaHEHHS DHEPTHUH.

Pasznen 9. Mexanu4yeckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHMI: Tepro,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomue — koneOaHusd.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoaHbL. (CBOHCTBA MEXAHUMYECKMX BOJH. I[IpononpHele w
NOMNEPEYHbIE BOJIHBI. JlIMHA BOJHBI M CKOPOCTh €€ pPaciupOoCTPaHEHMS.
MexaHn4YecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOGaHMU Tel TOJ JEHCTBHEM CHIIBI TSHKECTH W CHIIBI
yIPYTOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripoctpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HabGmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TMepuojia KoyieOaHWl MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenne 4aCcTOTHI M Meproaa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHuoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. HccnepoBaHue 3aBUCMMOCTHU MEPHUOJIA KOIEOAHUN MPYKUHHOTO MaATHHKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TepHoJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TEepuoaa  KoyieOaHUU
IPYKUHHOTO MasATHHKA OT MAcCChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpoMarHuTHble  BodHBL.  CBoiicTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3H.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BOaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHEiHOE

pacnpoctpanenue ceta. 3atMenusi Connia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpakeHHWe cBeTa. Vcnonap30BaHWE TOMHOTO BHYTPEHHETO OTPaXEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B guHze. OnTuueckas cucrema (Qoroarnmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxenune Oemoro cBerta B cnekTp. Omnbitel HploToHa. Croxenwue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKaiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon mydelt B coOuparoiei JInH3e.

XO0JI Tyder B pacCeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpuaun peiicTBus doToamnmapata, MUKPOCKOTA B TEIECKOTIA.
10. Monens ri1a3a.

11. Paznoxkenue 6emoro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUHU CBETA Pa3HBIX I[BETOB.
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Jlabopamopnuie pabomot u onvimeot.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHsS CBETOBOTO Jiyya OT yIJia
MaJICHUSI.

2. HM3ydeHue xapaKTEepPUCTUK U300pakeHHUs TpeaMETa B IJIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. llonyueHune N300pakeHUM ¢ MOMOILBIO COOUPAIOUIEH JIUH3BIL.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomien
JUH3BL.

6. OMBITHI TIO Pa3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Onwitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-uznydenus. CTpoeHue aTOMHOTO
sanapa. HykmonHnas wmoxaens atomHoro snapa. M3orombl.  PaanoaxTuBHBIC
npeBpaiieHus. [lepros nmonypacmnaaa aTOMHBIX SIIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
DOHeprusi CBsI3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

Anepnas sHepreruka. JIeWMCTBUA pagUOAKTUBHBIX HU3JYYCHUNW HaA JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrHekTpsl pa3InyHbIX Ia30B.

3. Cnektp Bojopoa.

4. HaOmonenue TpekoB B kamepe BuuibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYyUCHUH.

6. Peructpanus uznydeHus NpupoIHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOYITH TIPEIHA3HAYEH JIJIsi CUCTEMAaTH3aIIH
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MMOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3HKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT YUYEOHBIN MpeMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTAaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAy4YHasl TPaMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCIICIOBAHUS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TIPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.

[IpyHUIMNIHATBHO AEATEIBHOCTHBIM XapaKTep AAHHOTO pas3felia peaau3yeTcs
32 Ccu€T TOro, 4YTO OOyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTes:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nYecKue SIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;

UCIIO0JIb30BaTh HAYYHBIE METOJIBI HCCIIe0BaHUs (DU3UUECKUX SBJICHUN, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI Haum0oJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPALICHUSA U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
SHEPTUMU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 110 ®PU3UKE HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

N3yuyenune ¢Gu3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAIpaBlI€HO HA JOCTHXKEHUE JIMYHOCTHBIX,
MeTaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEbHbBIX PE3YIbTATOB.
B pesynpraTe wusydeHus (UMK HAa YpPOBHE OCHOBHOTO o00mIiero ooOpa3oBaHus y oOydaromierocss OyayT
c(hOpMHUPOBaHBI CIEAYIONINE JINYHOCTHBIE PE3YJIbTAThl B YACTH:
e 1) MaTPHMOTHYECKOr0 BOCIIUTAHUS:
e — MPOSIBJICHUE UHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (hM3HUECKON HAyKH;
e — IICHHOCTHOE OTHOIIECHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;
e 2) rpa’kIaHCKOI0 U YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
e — TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKIEHUHU OOIIECTBEHHO 3HAUYMMBIX M 3TUYECKHUX MPOOJIEM, CBS3aHHBIX C
PAKTUYECKUM MTPUMEHEHUEM JOCTHKEHUN (PU3UKH;
e — OCO3HaHHE BaXKHOCTH MOPAJIbHO--3TUYECKUX IMPUHIIUIIOB B JE€ATEIIBHOCTH YYEHOTO;
e 3)3CTeTHYECKOr0 BOCIIMTAHUSA:
e — BOCIPHUATUE ICTETUUYECKUX KA4YeCTB (PU3MUECKOM HAYKH: €€ TapMOHUYHOIO IMOCTPOEHHUS, CTPOrOCTH, TOYHOCTH,
JTAKOHUYHOCTH;
e 4) HEHHOCTH HAYYHOI0 O3HAHMSA:
e — OCO3HaHHWE IEHHOCTH (PU3MUECKOW HAyKh KaK MOIIHOTO HHCTPYMEHTa TO3HAHUS MHpPa, OCHOBBI Pa3BUTHUS
TE€XHOJIOTHH, BAXKHEUIIIEH COCTABIIAIOIIEN KYJIbTYpHI;
e — pa3BHUTHE HAYYHOU JIFOO03HATEIBHOCTH, MHTEPECA K HCCIIEIOBATEIICKON AEATEIbHOCTH;
e 5) popMupoBaHus KyJbTYpPbI 310POBbS1 U IMOLHMOHAJIBLHOI0 0JIArONOJIYYHS:
e — OCO3HaHHE IIEHHOCTH 0€30MacHOro o0pa3a *U3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUpPE, BaXXHOCTH IMpaBUII

0€30IacHOr0 TMOBEJICHUSI Ha TPAHCIIOPTE, Ha JOpPOTaX, ¢ IJICKTPUUSCKUM M TEIUIOBBIM O0OOpYJIOBaHHUEM B JIOMAIIHHUX
YCIOBUSIX;



— c(hOpMHPOBAHHOCTh HaBbIKa pe(pIEKCUM, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY M TAaKOro € IMpaBa y IpPYyroro
YeJI0BEKa;

6) Tpy10BOI0 BOCIIMTAHMS

— aKTHUBHOE YYacTHE B PCHICHUHU MPAKTUYECKUX 3aaad (B paMKaxX CEeMbH, 00pa3oBaTeIIbHON OpraHM3alliH, TOpo/a,
Kpast) TEXHOJIOTHICCKOHN ¥ COIMaIbHOM HAMPABICHHOCTH, TPEOYIOIIMX B TOM YHCIIE U (PU3UYCCKUX 3HAHUIA;

— WHTEPEC K MPAKTUICCKOMY M3yUEHHUIO MPOPECChid, CBI3aHHBIX C (PU3HKOM;

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS:

— OpHWCHTaIMs Ha TpUMEHEHUE (U3WYCCKUX B3HAHMHA IS PENICHUS 3ajJad B OO0JacTH OKPYXKAIOIICH Cpelbl,
TUTAHUPOBAHUS ITOCTYITKOB M OIICHKU UX BO3MOJKHBIX ITOCJICICTBHH JIJIs1 OKPYIKAIOIIEH CPEbL;

— OCO3HaHME TJI00ATBHOTO XapaKTepa IKOJOTUUECKUX MPOOJIeM U TTyTeH UX PeIICHHUS;

8) aganTanum K M3MEHAIOMIUMCS YCJIOBHSIM COIAAJILHOI ¥ MIPUPOTHOM Cpebl:

— TOTPEeOHOCTh BO B3aMMOJICHCTBHM IPHU BBIMIOJHECHUU HMCCIICIOBAHUN W TPOCKTOB (DM3UYECKOW HAINPaBICHHOCTH,
OTKPBITOCTbH OIBITY U 3HAHUSAM APYTHUX;

— TMOBBIIIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO NESITeIbHOCTD;

— noTpeOHOCTh B (OPMHUPOBAHWM HOBBIX 3HAHWM, B TOM 4ucie (GOPMYIHPOBATH HJEU, IMOHSATHUS, THIOTE3bl O
bu3nIecKuX 00bEKTaxX U SBJICHUIX;

— 0CO3HaHME ACPUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKHU;

— IJIAaHUPOBAHKE CBOETO PA3BUTHS B MIPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUIA;

— CTpeMJICHHE AaHAJIM3UPOBATh M BBISBIATH B3aUMOCBSI3U TMPHUPOJIBI, OOMIECTBA W SKOHOMHUKH, B TOM YHCIE C
MCIOJIb30BaHUEM (DU3UYECKUX 3HAHUM;

— OIICHKA CBOWX JIEUCTBUM C YIETOM BIUSHUS Ha OKPY>KAIOIIYIO CPEY, BOBMOXKHBIX TJIOOAIBHBIX MTOCIEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI



B pesynbraTte 0cBO€HUS MPOrpaMmbl 1Mo (pU3uke Ha ypOBHE OCHOBHOT'O O0IIero oopa3zoBanus y o0ydaronierocst OyayT
chOpMHpPOBaHEI MeTAaNpeIMeTHbIe Pe3yabTaThl, BKIIOYAIOIINE TO3HABATEIHHBIC YHHBEPCAIbHBIC y4eOHBIC ICHCTBUS,
KOMMYHUKAaTHBHBIC YHUBEPCAIbHBIC YICOHBIE ACHCTBUS, PETYIATHBHBIC YHUBEPCAIbHBIC YICOHBIC TCHCTBHS.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIC Y4eOHbIE IeHCTBUSA

ba3oBble Jiornyeckue 1eiCTBUA:
¢ BBISIBJIATh M XapPaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKU OOBEKTOB (SIBJICHUN);
e YCTAHABJIMBAThH CYIICCTBCHHBIN MPU3HAK KiIacCU(DHUKAIIUU, OCHOBAHUS 11 0000IICHNS U CPAaBHEHUS;
¢ BBISIBJIATh 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pacCMaTpUBACMbIX (pakTax, JaHHBIX M HAOIOACHHUSIX, OTHOCSIITUXCS
K (PU3UYCCKUM SIBIICHUSIM;
¢ BBISIBJIATh ITPUYMHHO--CJICJICTBEHHBIC CBSI3U MPHU MU3YYCHUU (U3HUSCKHX SIBJICHUH M MPOIECCCOB, JCNIATh BBIBOJBI C
UCIIOJIb30BAaHUEM JICAYKTHBHBIX W WMHJIYKTHBHBIX YMO3aKIIOUCHUH, BBIABUTATh THIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEITUYNH;
e CAMOCTOSITEJIHO BBIOMpaTh CHOCOO pemieHus] yueOHOU (u3ndeckol 3anaun (CpaBHEHHE HECKOJbKHUX BapHUaHTOB
peleHus, BBIOOp HauboJiee MOIX0AIIETO C YYETOM CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTEPHUEB).
ba3oBble ucciaenoBarTe/ibCKue 1eMCTBUA:
¢ ICTIOJI30BATh BOIPOCHI KaK UCCIEI0BATEILCKIUI HHCTPYMEHT TTO3HAHUS;
¢ IIPOBOJIUTH 10 CAMOCTOSATENIBHO COCTABJICHHOMY TUIAHY OIIBIT, HECIOXKHBIM (PU3UUIECKUM IKCIIEPUMEHT, HEOOJBIITOE
ucciaea0BaHrue (PU3NIECKOro SBIICHHS;
¢ OIICHMBATh Ha MPHUMEHHUMOCTh M JOCTOBEPHOCTh HMH(POPMAIIMIO, IOJYYCHHYIO B XOJ€ HCCIACAOBAHUS WIIH
IKCIICPUMEHTA;
¢ CAMOCTOSITEIFHO (POPMYIUPOBATH OOOOIIECHHUS] M BBIBOJABI IO pPE3yJIbTaTaM IPOBEAEHHOTO HAOJIOICHHMS, OIIBITA,
UCCJICIOBAHNS,
e IPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIICE pa3BUTHE (PU3UIYCCKUX ITPOIECCOB, a TAK)KE BBIIBHIATh MPETOIOKCHHS
00 MX pa3BUTHHU B HOBBIX YCIIOBHUSAX M KOHTEKCTaX.
Pabora ¢ undgopmaumeii:



¢ MPUMECHATHh PA3JTMYHBIE METOABI, HHCTPYMEHTBHI M 3alpOChl NPH TOWCKE W OTOOpe WH(POPMAIMHA WIH JTAHHBIX C
y4€TOM MPEJITIOKEHHON yueOHOM (hU3ndyecKoil 3a1auu;

e AHAJIM3WPOBATh, CHCTEMATU3UPOBATh M HWHTEPIPETUPOBATh HWH(OOPMAIIMIO PA3IMYHBIX BHJAOB H  (GOpM
IIPEICTABIICHUS;

¢ CAMOCTOSITEJIPHO BHIOMpATh ONTHUMAJBHYI0 (HOpPMY TIpEACTaBlICHHUS WH(DOpPMAIMU M HUTFOCTPHPOBATH pPEIIacMbIe
3aJ1ayu HECJIIOKHBIMHM CXEMaMH, JUarpaMMaMK, HHOW TpauKoi 1 UX KOMOMHAITUSAMHU.

KoMMmyHHKAaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe TeHCTBHS:

eB XOJI¢ OOCYXJCHHUS YUCOHOr0o MaTepualia, pe3yiabTaToB JabOpaTOPHBIX padOT M MPOCKTOB 3aJ1aBaTh BOMPOCHI IO
CYIIECTBY OOCYXKIaeMOW TeMbl M BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha pEIICHUE 3aJaud W MOJJICpKaHHUC
OJ1aroXKenaTeIbHOCTH OOIICHUS;

e COITOCTABJISITH CBOM CYXKJCHUS C CY)KJICHHSIMH JPYTMX YYaCTHHUKOB JHAJIOTa, OOHAPYKMBATh Pa3IMUUe U CXOJICTBO
MO3UILINH;

e BBIpaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MMUCbMEHHBIX TEKCTaX;

¢ IyOJIMYHO TPEJACTABISATh PE3yJAbTaThl BBINOJHEHHOTO (PU3UYECKOTO OMbITa (PKCIEPUMEHTa, HCCIIeOBaHUS,
MPOEKTA);

¢ IOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHAMBUAYaTbHON pabOTHI MPHU PEIICHHUH KOHKPETHOU
buzndeckoi mpooIeMbl;

e IPUHUMATD IIETH COBMECTHOM NESITEIbHOCTH, OPTAaHU30BBIBATH JIEUCTBUS 10 €€ TOCTHKEHUIO: PaCIpEeAeiaTh POJIH,
00CyXIaTh MPOIIECCHI M PE3YJIbTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHUS HECKOJIBKUX JIHOJICH;

* BBITIOJTHSITH CBOIO YacTh PabOThI, JOCTUTAsi KAYECTBEHHOTO pe3yibTaTa MO CBOEMY HAIPAaBICHUIO M KOOPIUHUPYS
CBOM JICUCTBHSI C IPYTUMU YICHAMH KOMaH/IbI;

 OI[EHWBATh KAa4ECTBO CBOETO BKJAJa B OOMIMUA MPOIYKT MO KPUTEPUSM, CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHS.

PeryasiTUBHbIC YHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA

Camoopranuzanus:



* BBIIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsIX, TPEOYIOMMX Il petieHusl (PU3NUYEeCKUX 3HAaHUM;

e OPUEHTHPOBATHCA B PA3NMYHBIX MOJXO0JaX MPUHATUSA PELICHUN (MHAMBUAYAJIbHOE, MPUHATUE PELICHUS B TPYIIIE,
OPUHITHE pEUICHUN TPYNIO);

¢ CAMOCTOSITEJIBHO COCTABJIATH QJITOPUTM pelIeHUs (U3MYECKOM 3aJaud WIM IUIaHA MCCIEAOBaHUSA C Y4ETOM
UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraéMble BAPUAHThI PEIICHMI;

e IeTIaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, IMOLIMOHAJIBbHBIH HHTEJJICKT:

e 1aBaTh aJICKBATHYIO OLICHKY CUTYallMU U IpeJIarath IiaH €€ U3MEHEHNUS;

¢ OOBSICHATH MPUUYUHBI TOCTUKEHUS (HEJOCTUXKEHUS) pe3yIbTaTOB ACSATENbHOCTH, JaBaTh OLICHKY MPHUOOPETEHHOMY
OIIBITY;

¢ BHOCUTb KOPPEKTHUBHI B JICSITEIILHOCTD (B TOM YHMCJE B XOJ BBITIOJIHEHUS (HPU3MUYECKOTO MCCIICOBAHUS WM MPOEKTA)
Ha OCHOBE HOBBIX 00CTOSITEILCTB, U3BMEHHUBIIINXCS CUTYaI[UH, YCTAHOBICHHBIX OMIMOOK, BOBHUKIINX TPYIHOCTEH;

* OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUIM;

e CTaBUTh C€0S Ha MECTO IPYroro 4eyjoBeKa B XOJE CIOpa WM JUCKYCCUU Ha HAYYHYIO TEMY, IOHMMAaTb MOTHUBBI,
HaMEpEHHUs U JIOTUKY JPYIroro;

e IPU3HABATh CBOE MPABO Ha OLIMOKY MpHU pelIeHnH (U3MUECKUX 3a]ad WIM B YTBEPKACHUIX HAa HayyHbIe TEMbI U
TaKO€ K€ IPaBo APYyroro.

INPEAMETHBIE PE3YJIBTATBI

K xoniry o0y4deHus: B 7 Kjacce mpeIMETHbIC Pe3yIbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD
y 00y4Jaromuxcss yMEeHUH:

* HICTIOJIH30BaTh TMOHATHSA: (U3WYECKHE W XUMHYECKUE SIBIICHWS, HAOIIOJEHUE, HKCIIEPUMEHT, MOJEINb, THUIOTE3a,
enHUIBl (U3MYECKUX BEIMYMH, aTOM, MOJIEKYyJa, arperaTHhie COCTOSHHS BemecTBa (TBEPIOE, KHUIKOE,
razoo0pa3Hoe), MEXaHWYECKOE JBUKEHUE (paBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIMHEHHOE), TpaeKTOpusi,
paBHOJCHUCTBYIOMIAS cria, AedopMans (ynpyras, TUlacTU4ecKas ), HeBECOMOCTbh, COOOIIAIOIINECS COCY/IbI;



e pa3nuyath sBNeHUs (Muddy3us, TEMIOBOE NBUKEHUE YACTUI] BELIECTBA, PABHOMEPHOE JIBIIKEHHUE, HEPABHOMEPHOE
JBIKEHHE, UHEPIUS, B3AaUMO/ICHCTBUE TEJl, paBHOBECHE TBEPABIX TEJ C 3aKPETUIEHHOM OCBIO BpallleHus, mepeaayda
JABJICHUsI TBEPABIMU TEJIAMH, >KUJKOCTSIMU W Ta3aMmH, aTtMocepHOoe AaBjeHue, IJIaBaHHUE TeJl, MpeBpalleHUs
MEXaHUYECKOM SHEPruu) Mo OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE ONBITOB, JIEMOHCTPUPYIOUIUX
JaHHOE (PU3NYECKOE SIBJICHUE;

e Pacro3HaBaTh MPOSBICHUE W3YUYCHHBIX (PU3UYECKUX SIBICHUM B OKPYXKAIOIIEM MHUpE, B TOM 4HCIE (HU3NYECKHUE
SIBJICHUSI B MPUPOJIC: IPUMEPHI JBUKEHUS C PA3IMUYHBIMU CKOPOCTSIMU B KUBOW M HEXKWUBOW MPUPOJE, NEHCTBHE
CUJIbI TPEHUsI B MPUPOJEC U TEXHUKE, BIUSHHE aTMOC(HEPHOIO JIABJICHUS HA JKUBOM OpraHus3M, IUIaBaHUE PhIO,
phlUard B TeJ€ 4YesI0OBEKa, MPU STOM MEPEBOIAUTH MPAKTHUECKYIO 33a/1aduy B y4eOHYIO, BBIICISITH CYIIECTBEHHBIE
CBOMCTBa (MpU3HAKK) PU3HUUECKUX SBIICHHUMH;

* ONUCHIBATh MU3YYCHHBIC CBOWMCTBA TeN W (PU3MUYECKHUE SIBJICHUS, UCIIONB3Ysl (U3UYECKHE BEIMUYUHBI (Macca, 00BEM,
IJIOTHOCTH BEILIECTBA, BpeMsl, ITyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIA YIPYTOCTH, CHUJIa TSHKECTH, BEC Tella, CUila
TpeHusl, AaBieHHe (TBEPAOTO Teia, >KUIKOCTH, ra3a), BHITAIKUBAIONIAA CHIIa, MEXaHU4Yeckas padoTa, MOIIHOCTH,
IUIEYO CHJIbI, MOMEHT CHJIbI, KOO(P(QUIMEHT MOJE3HOTO JEeUCTBHUS MEXaHU3MOB, KHHETUYECKas M MOTECHIIMAJIbHAS
SHEPTUs), IPU ONMHUCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCTOIb3YEMbIX BEJIMYUH, UX 0003HAYCHUS U
eAMHUIIBI (U3MUECKUX BEJIMYMH, HAXOAUTHh (DOPMYIIBI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIUUUHY C APYTHUMHU
BEJIMYMHAMH, CTPOUTH rpadMKKi U3yUYEHHBIX 3aBUCUMOCTEN (PM3NMUECKUX BEIUYUH;

e XapaKTEPHU30BaTh CBOMCTBA Ted, (PU3MUYECKUE SIBICHHS W TPOIECCHI, UCIONB3YSl MpPaBHUIIa CIOXKEHHUS CUTl (BIOJIb
OJIHOM TIpsiMOH), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbrdara (0J0Ka), «30J10TOC
NIPABWJIO» MEXAHWKHU, 3aKOH COXpPaHEHUS MEXaHWYECKON HHEPruu, MPU STOM JaBaTh CIOBECHYIO ()OPMYIHPOBKY
3aKOHA U 3alIUChIBATh €70 MATEMATHUYECKOE BBIPAXKECHUE;

¢ 00BACHATh (DU3UYECKUE SBICHUS, TMPOIECCHl W CBOWCTBA TN, B TOM UHCIE M B KOHTEKCTE CHUTYyalui
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUINHHO--CIICACTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHUE U3 1—
2 JOTHYECKHX MIaroB ¢ OMopoil Ha 1-2 M3yYeHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHWUN, (PU3UYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

e pemmaTh pacu€THbIC 3a7a9u B 1—2 AEWCTBUS, UCTIONB3YS 3aKOHBI 1 (POPMYIIBI, CBA3BIBAIONTNE (DU3UUICCKUE BETUIHHDI
Ha OCHOBE aHaliu3a YCJIOBHUS 3aJlauyd 3alMChIBaTh KPAaTKOE YCJIOBHE, MOJACTABIATh (PU3MUYECKHUE BEIUYUHBI B



dbopMyIbl U TPOBOJAUTH PACUETHI, HAXOUTH CIPABOYHBIC JaHHBIC, HEOOXOUMBbIE JJIS PEIICHUs 3a]a4, OllCHUBATh
PEaTUCTUYHOCTD MOJTYYEHHOU (PU3UUECKON BETUYNHBI,

e pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MTPU MOMOIIH (U3UYECKUX METOJIOB, B OMMCAHUU HCCIICT0OBAHUS
BBIJICJISITh TIPOBEPSIEMOE MPEANOI0KeHUEe (TUMOTe3y), pa3indaTh U MHTEPIPETUPOBATH MOJTYUCHHBIM PE3yJbTar,
HAXOJIUTh OUIMOKH B XOJI€ OIbITA, JACJIaTh BIBOJBI 10 €r0 pe3yJbTaTam;

¢ IPOBOJUTH OMBITHl MO HAOMIOAEHUIO (PU3UUYECKUX SIBICHUN UMW (U3UYECKUX CBOWCTB Tel: (POPMYIUPOBATH
POBEPsIEMBIE MPEINOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOT'0 000pYAOBaHUS, 3alTUCHIBATh XOJ] OIbITa
U (OpMYyJIUPOBATH BHIBOJIBL;

¢ BBITMIOJIHATH TMPSAMbIC HW3MEPEHUS PACCTOSHUSA, BPEMEHHM, MacChl Teja, 00bEéMa, CHJIBI M TEMIEPaTyphl C
UCITOJIb30BAaHUEM AHAJIOTOBBIX M IU(GPOBBIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUS MPUOOPOB C y4ETOM 3aJaHHOMU
a0COJIFOTHOM TOTPENTHOCTH U3MEPECHUN;

¢ IPOBOJIUTh HCCIEOBAHUE 3aBUCHUMOCTH OJHON (hM3MYECKONW BETUYUHBI OT JAPYrOoMl C HCIOJIB30BAaHUEM MPSMBIX
U3MEpEHUN (3aBUCMMOCTU MYTH PABHOMEPHO JBIDKYIIETOCS Tejla OT BPEMEHHU JABWKEHHUS Tela, CHIIbI TPEHUS
CKOJIBKEHHMsSI OT Beca TeJla, KadyecTBa 00pabOTKH MOBEPXHOCTEN Tell U HE3aBUCUMOCTH CHJIbI TPEHHS OT IUIOIIAAH
CONPUKOCHOBEHHUS Te€J, CHUJIBI YOPYTOCTH OT Y/UIMHEHHS TPYKUHBI, BBITAIKUBAIOIIEH CHJIBI OT 00bEMa
NOTPY>KEHHON YacCTH TeJa U OT IUIOTHOCTH XUAKOCTH, €€ HEe3aBUCHMOCTH OT IJIOTHOCTH TeJa, OT IIyOWHBI, Ha
KOTOPYIO TOTPYXKEHO TEJO, YCIOBHM TIaBaHUs Tell, YCIOBHM paBHOBECHs pblyara u OJOKOB), y4aCTBOBaTh B
TUTAHUPOBAHUHU Y4€OHOTO UCCIEAOBAHMS, COOUPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHHUSI, CIAEAYS NMPEIIOKECHHOMY
TiaHy, (UKCHUPOBATh PE3YyJIbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BHJIE MPEITIOKECHHBIX
TabyUIl ¥ TpadUKOB, AEaTh BEIBOIBI IO PE3yIbTaTaM MCCIIEIOBAHUS;

« IPOBOJIUTh KOCBEHHBIC M3MEPEHUSI (PU3UUIECKUX BEIMUYMH (TUIOTHOCTH BEIIECTBA KUAKOCTH M TBEPAOTO Tela, Cuia
TPEHUSI CKOJIBKEHUS, JAaBICHUE BO3AyXa, BBITAJIIKUBAIONIAsl CHUJIA, JCHCTBYIOLIAs HAa MOTPYXKEHHOE B KUIKOCTb
TENO, KOIDQPUIIMEHT TOJE3HOTO NEUCTBHUS MPOCTHIX MEXAaHW3MOB), CIEAyS NPEIJI0KEHHON WHCTPYKIMHU: TMPHU
BBITIOJIHEHUU U3MEPEHUN COOMPATh IKCIIEPUMEHTATBHYIO YCTAHOBKY U BBIYUCIISTh 3HAUYEHUE NCKOMOU BEIMYUHBI;

e COOJTFIOIATh MPaBUJIA TEXHUKU O€30TIaCHOCTH NP paboTe C 1abopaTOpHBIM 000PYIOBAaHUEM;

e YKa3blBaTh MPUHILMIBI ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETpP, AUHAMOMETP,
COOOIIAOIIKNECS] COCYIbI, 0aPOMETp, phluar, MOJBUKHBINA U HEMIOJBUKHBINA OJIOK, HAKIIOHHAS! TUIOCKOCTH;



 XapaKTEPU30BaTh MPUHLUIIBI AEHUCTBUS N3YUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOICTB C ONOPOI HA UX OMHCAHMS
(B TOM YwMcle: TOAIIMIHUKH, YCTPOMCTBO BOJONPOBOJA, THUIAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMED,
NOPUIHEBOM HAcOC, apeoMeTp), HCIMONb3ys 3HAHUS O CBOWCTBAX (U3MYECKHX SBICHUHA U HEOOXOJUMBbIe
(u3nueckue 3aKOHbl U 3aKOHOMEPHOCTH;

e IPUBOAUTH MPUMEPHI (HAXOJUTh UH(POPMALIKIO O MPUMEPaAX) NPAKTUUECKOTO UCIOJIb30BaHUs (PU3NUECKUX 3HAHUN B
MOBCEJIHEBHOM JKM3HM 1Jisi oOecrieueHuss Oe30MacHOCTH NpHU OOpallleHuu ¢ NpubopaMu U TEXHUYECKHUMU
YCTPOMCTBAMU, COXPAHEHUS 3/I0POBbsI U COOIIOACHUS HOPM HKOJIOTMYECKOTO MOBEICHUS B OKPYXKAIOLIEH Cpelie;

* OCYILIECTBIISATh OTOOP MCTOYHUKOB MHPOpManu B IHTepHETE B COOTBETCTBUHU C 3aJJaHHBIM MMOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE UMEIOLMXCS 3HAHUN U MyTEM CpaBHEHUS PA3IMYHBIX MCTOYHHUKOB BBIACISATH MH(GOPMALIMIO, KOTOpas
ABJIIETCS POTUBOPEUYMBOM MIIH MOXKET ObITh HEJOCTOBEPHOI;

* ICTIOJIb30BATh NP BBITIOJHEHUN YYEOHBIX 33JJaHUN HAYyYHO--TIOMYJISIPHYIO JIUTEPATYPY (PU3NYECKOTO COAepKaHUs,
CIIpaBOYHBIE MaTepHasbl, pecypcbl ceTtu HHTepHET, BIaaeTh MNPUEMAMHU KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMAIIMU U3 OJTHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 MCTOYHUKOB MH(POpPMALUH
¢u3MUecKoro coAepKaHus, B TOM YHUCIE MyOJMYHO JIeNIaTh KpaTKue COOOMICHUS O pe3yJbTaTax MPOEKTOB WIIH
y4eOHBIX MCCIIEIOBAHUN, MPU ATOM T'PaMOTHO HCIOJIB30BaTh M3YUYCHHBIA MOHATHIHBIN ammapaT Kypca (U3MKH,
CONPOBOK/IATh BBICTYILJIEHUE MPE3CHTALIUEH;

e IIPY BBIMOJHEHWN yYE€OHBIX MPOEKTOB M HMCCIEIOBAHUN paclpenensiTh 00s3aHHOCTH B TPYIIE B COOTBETCTBUH C
MIOCTABIICHHBIMU 3aJladyaMU, CIICUTh 32 BBIMOJTHEHUEM TIUIaHA JEHCTBUM, aJ€KBATHO OLIEHUBATH COOCTBEHHBIM
BKJIaJ B JEATEIBHOCTh TPYNIIbl, BBICTpAaWBaTh KOMMYHUKATMBHOE B3aWMMOJCHCTBUE, YUYUTHIBAS MHEHHE
OKPYKAIOLIUX.

K koHIiy 00ydyenus B 8 kjacce npeMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTh

y 00y4Jaromuxcss yMEeHUH:

¢ UCIIOJIb30BaTh IMOHATHUSA: Macca W pa3Mepbl MOJEKYJ, TEIJIOBOE JABWKEHHUE aTOMOB W MOJIEKYJ, arperaTHble
COCTOSIHUS BEIIECTBA, KPUCTALTUYECKHE W amMOop(HbBIE Tela, HACBHIIICHHBIH W HEHACHIIMICHHBIN Tap, BIAKHOCTH
BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSS JHEPrus, TEIUIOBOW JBUTaTENb, SJIEMEHTAPHBIN DSJICKTPUUYECKUN 3apsif,
3JIEKTPUYECKOE M0JIE, IPOBOJAHUKHU U JTUDJICKTPUKH, ITOCTOSIHHBIN JIEKTPUYECKUI TOK, MATHUTHOE TOJIE;



epa3nMuaTh SBJICHHS (TEIUIOBOE pACIIMPEHHE M CXKaTHe, TeIUlonepenada, TEIUIOBOE pPaBHOBECHE, CMayMBaHHE,
KaMWUIPHBIC SBJICHUS, WCIApEHUEe, KOHACHCAIUS, IUIABJICHUE, KpUCTaum3aius (OTBEpACBaHUE), KHUIICHHE,
Teruionepeaada (TerIONPOBOAHOCTh, KOHBEKIIHS, W3Ty4YeHHE), DJIEKTPHU3aIUs TeJ, B3aMMOJCHCTBHE 3apsiioB,
JICHCTBUS AJIEKTPUUECKOT0 TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOJICCTBHE MAarHUTOB, JACHCTBUE MAarHUTHOTO ITOJIS
Ha TIPOBOJHHUK C TOKOM, JJICKTPOMArHWTHAs WHAYKIHS) IO OMHMCAHHUIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, JICMOHCTPUPYIOUIUX JJAHHOE (DU3UIECKOE SIBIICHHCE;

e PACIIO3HABATh MPOSBICHUEC W3YYCHHBIX (DU3NYCCKUX SBICHHH B OKPYXAIOMEM MHpPE, B TOM YHUClIC (HU3UICCKUE
SIBJICHUS B TPUPOJIC: TTOBEPXHOCTHOE HATSHKEHUE W KalWJUIAPHBIC SBICHHUS B MPHUPOJE, KPUCTAUIBI B TPUPOJIE,
m3nydenne ConHIla, 3amep3aHue BOJOEMOB, MOpCKHME Opu3bl, OOpa3oBaHHE pOCHI, TyMaHa, HWHeEs, CHera,
AIICKTPUYCCKHUE SBJICHUS B atMocdepe, 3JICKTPUYECTBO YKUBBIX OPraHM3MOB, MarHMUTHOE ToJie 3eMIIH, Jpeid
TIOJIFOCOB, POJIb MArHUTHOTO TIOJIS JIJIS JKU3HM Ha 3eMiie, TIOJIIPHOE CUSTHUE, ITPU 3TOM TIEPEBOIUTH MPAKTHUSCKYIO
3aJ1auy B YUCOHYIO, BBIJICIISAThH CYIISCTBEHHBIC CBOMCTBA (TIPU3HAKH) (DU3UICCKUX SIBJICHUH;

 ONIMCHIBATh M3YyUEHHBIC CBOMCTBA TeN W (U3NYECCKHUE SBICHUS, WCIONB3Yys (DU3MUECKHe BEIMUYUHBI (TeMIieparypa,
BHYTPEHHSSI SHEPTHsl, KOJMYECTBO TEIUIOTHI, YeNbHasl TeIIOEMKOCTh BEIIECTBA, YEIbHAS TEIIOTa IJIaBICHHUS,
yIenbHasl TEIUIOTa MapooOpa3oBaHus, yAelbHas TEIJIOTa CTOPAHUS TOILINBA, KOA((UIIMEHT MMOJIE3HOTO JACHCTBHSI
TETUIOBOW MAIIIMHBI, OTHOCHUTENbHAS BIIAXKHOCTH BO3/AYyXa, DJIEKTPHUSCKHUU 3apsll, CHa TOKa, SJIEKTPHUECKOE
HampsDKEHUE, COMPOTHBICHUE TIPOBOJIHUKA, YICIBHOE CONPOTHBICHHE BelIecTBa, paboTa W MOIIHOCTH
AJIEKTPUYECKOTO TOKA), MPH ONMHCAHWH IPABHIBHO TPAKTOBATh (PU3UYECKHA CMBICJI HCIOJIB3YEMBIX BEIWYHH,
0003HaYCHUSI W CAWHUIBI (PU3HYECKUX BEIWYMH, HAXOAUTh (OPMYIIBI, CBS3BIBAIOIINE MAaHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTHUMH BEJIMUYNHAMHU, CTPOUTH IPaPUKHA U3yUYEHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEIIUUNH;

e XapaKTEPH30BaTh CBOWCTBA TeJ, (PU3NYECKUE SBICHUS W TMPOIECCHl, HCIONB3Yysl OCHOBHBIC TIOJIOKECHHUS
MOJIEKYJISIPHO--KUHETUYECKOW TEOPHH CTPOSHHUS BEIIECTBA, MPUHIIMII CYMEPHO3UIUU TONeH (Ha KauyeCTBEHHOM
ypOBHE), 3aKOH COXpaHEHHMs 3apsna, 3akoH OMa mig ydacTka 1emnu, 3akoH J[xoyns—JIeHma, 3aKk0H coXpaHeHUs
SHEPTUH, TIPH ITOM JaBaTh CIIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U 3aMHICHIBATH €T0 MATEMAaTHUYECKOE BRIPAKCHHE,

¢ 00BACHATH, (HU3WMYECKHME TIPOIEeCChl W CBOWCTBA TN, B TOM UHCIE W B KOHTEKCTE CHUTyalui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHNE N3 1—



2 JOTMYECKHUX IIAroB ¢ ONMoOpod Ha 1—2 M3y4EeHHBIX CBOMCTBA (PUBMUECKUX SIBJICHUU, (PU3NYECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEM;

e pellIaTh pacuéTHHIE 3a1a4u B 2—3 IEUCTBUS, UCTIONB3YS 3aKOHBI U (hOPMYJIbI, CBS3bIBAIOIINE (DU3NUYECKUE BETUYUHBI:
Ha OCHOBE aHaJIM3a YCIIOBUS 3aJa4 3alMChIBATh KPATKOE YCIOBHE, BBISBISTH HEJIOCTATOK JAHHBIX ISl PEUICHUS
3a/1a4M, BBHIOMpATh 3aKOHBI U (DOPMYIBI, HEOOXOAUMBIE sl €€ pelieHus, MPOBOAUTL PAcuE€Thl U CPaBHUBATH
MOJIY4EHHOE 3HaUYeHHE (PU3NYECKON BEJIMUMHBI C U3BECTHBIMH JIAHHBIMU;

e pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIN (U3UYECKUX METOJI0B, UCIIONb3Ysl OMUCAHHUE
UCCIICIOBaHUs, BBIICIATh MPOBEPAEMOE TMPEAINOI0XKEHNE, OLECHUBATH MPABUIBHOCTh MOPSAKA MPOBEIACHUS
UCCIIeIOBaHus, 1€aTh BbIBOJIbI,

« IIPOBOJIUTH OMBITHI 1O HAOTIOCHHUIO (PU3UUECKUX SIBJICHUN WU (PU3NUECKUX CBOMCTB Tel (KalWIISPHBIE SBIICHHS,
3aBUCHUMOCTD JIaBJICHUS BO3/yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IIpoliecca OCThIBAaHUSI U HArPEeBaHUS MPHU
U3JIyYCHUH OT ILBETA M3JIydarouiel (MOoTrJIOoaonieid) NOBEPXHOCTH, CKOPOCTh UCTAPEHHUSI BOJIBI OT TEMIIEPATYPhI
KUIOKOCTH M IUIONIAAM €€ MOBEPXHOCTH, HJIEKTPU3ALMS TEl W B3aUMOACHCTBHE DIIEKTPUUECKUX 3apAJNIOB,
B3aUMOJCHCTBHE IMOCTOSSHHBIX MAarHUTOB, BU3YyaJW3allMsl MAarHUTHBIX MOJIEN MOCTOSHHBIX MarHUTOB, IEWCTBUS
MAarHUTHOTO TOJISI Ha TPOBOJIHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTA, CBOKMCTBA 3JIEKTPOJBUIaTElIs TIOCTOSIHHOTO
TOKa): GOpMYyIHpPOBATH POBEPSIEMbIE MPEIONIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEJJIOKEHHOTO 000pyAOBaHMUs,
OIMHCHIBATH XOJI OTBITA U (HOPMYITUPOBATH BHIBOIBI,

¢ BBIMOJIHATH MPSIMBIE U3MEPEHUS TeMIEpaTypbl, OTHOCUTEIBbHOW BIIAXKHOCTH BO3/lyXa, CHJIbI TOKA, HAIPSIKEHUS C
UCIIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB U NATYMKOB (PU3MUYECKUX BEIMYMH, CPABHUBATH PE3YJILTAThl U3MEPEHUI
¢ y4€TOM 3aJ]aHHOM a0COIFOTHON MOTPEIIHOCTH;

« IPOBOJIUTHh HWCCJIEIOBAHUE 3aBUCUMOCTH OJHOW (DM3MUECKOW BETUYMHBI OT JAPYrol C MCIOJIB30BAHMEM MPSMBIX
U3MEPEHUN (3aBUCUMOCTh COINPOTUBICHUS MPOBOJHHMKA OT €ro MJIMHBI, IUIOMIAJM TMOMEPEYHOTO CEUEHHS U
YAEIBHOIO COIPOTUBIICHUS BELIECTBA IIPOBOJHUKA, CUJIBI TOKA, UAYIIETO 4Y€pe3 MPOBOAHUK, OT HAIPSIKCHUS Ha
IPOBOJIHUKE, HCCIEIOBAHUE IOCIEI0BATEIbHOIO M MAapaJlIEIbHOTO COEAMHEHUNM MPOBOJHUKOB): IUIAHUPOBATH
UCCJIe0OBaHNEe, COOUpPATh YCTAHOBKY M BBIMONHATH MU3MEPEHHUs, CIEAysl MPEIOKEHHOMY IUlaHy, (PUKCUPOBATH
pe3yNbTaThl TIOJYYEHHOW 3aBHCHUMOCTA B BUAE TaOMuIl W TpaduKoB, JAelaTh BBIBOJALI IO pe3yabTaTaM
WCCJIEIOBAHUS;



* IPOBOANTH KOCBEHHBIE W3MEPEHHs (PU3NYECKUX BENUYHMH (yIeTbHas TEIIOEMKOCTh BEIECTBA, COMPOTUBIICHHE
MPOBOJHUKA, paboTa M  MOIIHOCTb AJEKTPUYECKOrO0 TOKa): IJIAHUPOBAaThb MU3MEpPEHHUs, coOupaTh
AKCIIEPUMEHTANIBHYIO YCTAHOBKY, CIIEAYs MPEAT0KEHHOW HHCTPYKIIUH, i BBIYUCIIATH 3HAUYCHUE BETUIHHBI;

e cOOJIIOAATH MpaBUJIa TEXHUKU O€30I1aCHOCTH NP paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;

e XapaKTepU30BaTh MPHUHIIUIIBI IEUCTBUS NU3YUCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOIl Ha X OMHCAHUS
(B TOM dUHCIE: cHCTeMa OTOIUICHUS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUETUMK
AIIEKTPUYECKON DHEPTHH, DIEKTPOOCBETHUTEIbHBIC NPHOOPHI, HArpeBaTENIbHBIC AIEKTPONPUOOPHI (TIpUMEpHI),
ANEKTPUYECKHUE TPETOXPAHUTEIH, IEKTPOMATrHUT, AJIEKTPOJBUTATENb MMOCTOSTHHOTO TOKA), UCTIONB3Ys 3HAHHS O
CBOMCTBaX (PU3NYECKUX SABICHUN M HEOOXOAMMBIE PU3NIECKUE 3aKOHOMEPHOCTH;

e PaCIiO3HABATh TMPOCTHIE TEXHUYECKHUE YCTPOWCTBA M HM3MEPUTEIBbHBIE MPHOOPHI MO CXeMaM W CXEMAaTHYHBIM
pUcyHKaM (KHJIKOCTHBIH TEpPMOMETp, TEPMOC, ICHXPOMETP, TUTPOMETpP, IBUTATENhb BHYTPEHHETO CrOpaHUs,
AJIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMBI JIIEKTPUYECKHX IIETIeH C IOCIIeN0OBAaTeIbHBIM U MapauIelbHBIM
COEIMHEHHUEM DJIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHUS JIIEMEHTOB AJIEKTPUUECKUX 1IETICH;

e IPUBOAUTH MIPUMEPHI (HAXOIUTh UH(POPMALIKIO O MPUMEPaX) MPAKTHUECKOTO UCMOJIb30BaHUS (PU3NYECKUX 3HAHUH B
MOBCEJIHEBHOM JKM3HM 1Jisi oOecrieueHuss Oe30MacHOCTH Mpu OOpalieHuH ¢ NpuOopaMud W TEXHUYECKUMHU
YCTPOMCTBAMU, COXPAHEHUS 3/I0POBbsI M COOIOACHHUS HOPM HKOJIOTMYECKOTO MOBEICHHS B OKPYXAIOLIEH cpelie;

* OCYIIECTBIIATh MOUCK WHGpOpMaIK (HU3HNIECKOro coaepxaHusi B MHTepHeTe, HA OCHOBE HMMEIOIIMXCS 3HAHUU |
nyTéM CpaBHEHUS IOMOJIHUTEIbHBIX UCTOYHUKOB BBIIENSATH WH(GOPMAIUIO, KOTOpask SBISETCA MPOTUBOPEUUBOM
WA MOXET OBITh HEOCTOBEPHO;

* ICIIOJIb30BaTh MPH BBIMIOJHEHUN YYEOHBIX 3aJaHUN HAyYHO--MOMYJISIPHYIO JIUTEPATypy (U3UYECKOTO COAEpKaHUs,
CIpaBOYHbIE MaTepuajbl, pecypchl cetu HTepHeT, BianeTs MNpuéMamMu KOHCHEKTUPOBAaHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJHON 3HAKOBOW CHCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC U KpPATKHE YCTHBIE COOOIIeHus, 00001mass nHPOpMaAIUI0 U3 HECKOIBKUX
UCTOYHHUKOB (PU3UYECKOTO COJECpKaHUS, B TOM YHUCIE MYyOJUYHO HPEACTABIATH PE3yNbTaThl MPOEKTHOW WIIH
HCCIIEZIOBATEIBCKOM NIEATEIbHOCTH, P 3TOM I'PaMOTHO HCIOJIb30BaTh U3yUYEHHBIM MOHATHIHBIN anmapaT Kypca
($u3MKH, COMPOBOXKAATH BHICTYIUICHHE MTPE3CHTAIINEH;



eIpY BBINOJHEHUU YYEOHBIX NMPOEKTOB U HCCIAEAOBAHUM (PU3MUECKHX MPOLIECCOB PACHPEAENATh OOS3aHHOCTH B
rpynne B COOTBETCTBUM C TIOCTABJICHHBIMU 3a/JauyaMy, CJIEAUTh 3a BBINOJIHEHHEM IUIaHa JAEUCTBUM U
KOPPEKTHPOBAaTh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJAJ B JEATEIBHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMO/ICHCTBHUE, MPOSBIISS TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.

K koniy o0ydyenus B 9 Kjacce npeMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpaXkaTh C(hOPMUPOBAHHOCTD

y 00y4aromuxcsi yMeHH:

¢ ICTIOJIb30BaTh MOHATHS: CUCTEMA OTCU€Ta, MaTepuajbHas TOYKa, TPAEKTOPHS, OTHOCUTEIbHOCTh MEXaHUYECKOTO
JIBUKEHUS, AedopMaius (yrnpyras, MjacThdecKkas), TpeHHUe, HEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U
HEpErpy3kH, LEHTP TKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TKECTH TBEPAOIO TeEjla, paBHOBECHUE,
MEXaHMYeCKHe KoJieOaHusi W BOJHBI, 3BYK, MH(QPa3ByK U YIbTPa3BYK, 3JICKTPOMATHUTHBIE BOJHBI, IIKaia
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTh, CIEKTPhl UCITYCKaHUS M MOTJIOMICHHUS, aibda-,
0eTa- 1 raMMa-u3Ty4eHUs, U30TOMbI, AepHas YHEPreTUKa;

epa3nuuaTh SBICHUA (PaBHOMEPHOE M HEPaBHOMEPHOE NPSIMOJIMHEWHOE JIBUKEHHE, pPaBHOYCKOPEHHOE
OpSMOJIMHENHOE ABM)KEHUE, CBOOOHOE MaJIEHUE Tell, PABHOMEPHOE JABMKEHUE 110 OKPYKHOCTH, B3aUMOJEeIiCTBHE
TEJI, PEaKTUBHOE JIBUKEHUE, KojeOaTenbHOE ABMKEHHUE (3aTyXarollhe U BBIHYKIEHHbIE KOJIeOaHUs), PE30HAHC,
BOJIHOBOE JIBUYKEHHUE, OTPAKEHUE 3BYKa, MPSAMOJIMHENHOE PacIpOCTPaHEHUE, OTPAXKEHUE U MPEIOMIIEHUE CBETA,
MIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHHE OENOro CBETa B CIEKTP U CI0KEHHE CHEKTPAJIbHBIX I[BETOB,
JUCIIEPCUsl CBETA, €CTECTBEHHAs paJMOAaKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHUYAaTOro CIEKTpa H3IIyuyeHUus) IO
OIHCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3HUECKOE SIBICHUE;

e pPacro3HaBaTh NPOSIBICHHE H3YyUEHHBIX (DU3MUECKUX SIBJICHHUI B OKpY)KalolleM Mupe (B TOM uucie (u3nyeckue
SBJICHHS B IPUPOJE: NPWINBBI U OTIUBBIL, IBH>KEHHE IUIaHET COJIHEYHOM CUCTEMBI, pEAKTUBHOE JIBUKEHHE JKHUBBIX
OpraHU3MOB, BOCIIPUATHE 3BYKOB XKUBOTHBIMH, 3€MIIETPACEHHE, CEICMUYECKUE BOJIHBI, LIyHAMH, 3XO0, I[BE€Ta TEJ,
ONTUYECKHUE SBJICHUS B MPUPOJAE, OMOIOrHUECKOe IEeUCTBUE BUAUMOTO, YIbTPa(pUOIETOBOIO M PEHTTEHOBCKOTO
M3JTy4YeHHUI, €CTeCTBEHHBIH pPAJHOAKTUBHBIN (DOH, KOCMHUYECKUE Jy4YH, PaJUOAKTHUBHOE H3IIy4YE€HUE MPHUPOIHBIX
MUHEPAJIOB, JEHCTBUE PAJMOAKTUBHBIX U3JIYYCHHUI HA OpPraHU3M YeJIOBEKa), IPU 3TOM NEPEBOAUTH MPAKTUYECKYIO
3aja4y B y4eOHYIO, BBIIETSATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SIBICHMIA;



¢ ONKUCHIBATh W3YUCHHBIC CBOMCTBAa Tel U (U3UYECKUE SIBJICHUSA, HCIOJB3Ys (PU3NUEeCKUEe BEIMYUHBI (CpedHsis U
MTHOBEHHAsI CKOPOCTh Te€Jia P HEPABHOMEPHOM JBUKEHHUH, YCKOPEHHE, TIEPEMEILICHHE, TyTh, YII10Basi CKOPOCTH,
CWJIa TPEHHUs, CWJIa YNPYTOCTH, CHUJIA TSKECTH, YCKOPEHHE CBOOOJHOIO MaJieHHs, BeC Teja, HUMIIYJbC Tela,
UMITyJIbC CHJIBI, MeXaHWdeckass paboTa ¥ MOIIHOCTb, MOTEHIHAJIbHAs SHEPrusi Teja, MOAHSATOTO Hal
MOBEPXHOCTHIO 3€MJIM, TIOTEHIMAJIbHAsI DHEPrus CXKaTOW TMPYXKUHBI, KUHETUYECKass DHEPrusi, IMoJHas
MeXaHU4ecKasi SJHeprus, MePHoJl U 4acToTa KojeOaHuM, JyIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh
CBETa, IMIOKa3aTelib MPEJOMIICHUS CpeJbl), MPU OINHUCAHUM TPABUIBLHO TPAKTOBAaTh (U3HUYECKUM CMBICI
UCIIOJIB3YEMBIX BEJIUYMH, O003HAUYCHHUS W €IUHUIIBI (DU3NUYECKUX BEJIMYHH, HAXOIUTH (POPMYIIBI, CBSI3BIBAIOIIUE
JAHHYI0 (PU3MUECKYI0 BEIWYMHY C JPYTMMHU BEIWYMHAMHU, CTPOUTh TpauKU H3YUYCHHBIX 3aBUCUMOCTEU
(bU3UYECKUX BEIUYNH;

e XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3UUYECKHUE SBJICHUSI M TPOLIECCHI, UCIOIL3Ys 3aKOH COXPAaHEHUsS DYHEPTHH, 3aKOH
BCEMHUPHOTO TATOTEHUS, TIPUHIIUI CYMEPIIO3UIIMNA CUJI, IPUHIIUI OTHOCUTENbHOCTH ['anwies, 3akoHbl HproTOHA,
3aKOH COXPaHEHUs HMITYJIbCa, 3aKOHbl OTPAa)KEHHSI U TNPEJOMIICHHS CBETA, 3aKOHBI COXPAHEHUs 3apsAIOBOrO U
MacCOBOT0 YHCEN TIPH SICPHBIX PEAKLUAX, IPU TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aMUCHIBAThH €TI0
MaTeMaTU4YECKOE BbIPAKEHUE;

e 00BACHATH (U3MYECKHME TpolecChl U CBOWMCTBA TeJl, B TOM UHCIE U B KOHTEKCTE CHUTyalui
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh MPUIUHHO--CIICACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2—
3 JIOrMYecKHUX I1aroB ¢ OMOpPOM Ha 2—3 M3YUYEHHBIX CBOMCTBA (PU3WYECKUX SBICHHUM, (PUINUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEM;

epemaTh pacu€THBIC 3a7a4d (OMHUPAIOIIHECS Ha CUCTEeMY W3 2—3 ypaBHEHHI), UCIIOJB3YysS 3aKOHBI M (hOPMYIIHI,
CBsI3BIBAIONINE (DU3MYECKME BEIMYMHBI: Ha OCHOBE aHajW3a YCJIOBHUS 3a/Jaud 3allUChIBATh KPATKOE YCIIOBUE,
BBISIBJISITH HEJIOCTAIONINE MM W30BITOUHBIE aHHBIC, BEIOMPATh 3aKOHBI U (DOPMYITBI, HEOOXOIUMBIE JIJISI PEIICHHS,
IPOBOAUTH PACUETHI U OIEHUBATH PEATUCTHYHOCTH TOJYUYEHHOTO 3HAYCHUS (PU3NYECKON BETUIHHBL;

e pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH TMOMOIIN (PU3UYECKUX METOJIOB, UCIOJB3YysS OMHCAHUE
UCCJIEJIOBAHUSA, BBIACIATh MPOBEPSIEMOE MPEANOJI0KEHUE, OLEHHBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS
HCCIIEIOBAHUSI, 1€JIaTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOJEHUN U OIBITOB;



¢ IPOBOJIUTH OMBITHl MO HAOMIONCHUIO (PU3MYECKHUX SIBICHUUW WM (U3HYECKUX CBOMCTB TeNl (M3Y4YCHHE BTOPOTO
3akoHa HpIOTOHA, 3aKOHA COXpPAaHEHUS SHEPTUH, 3aBHCHUMOCTH IMMEpHoJa KoJieOaHWN MPYKWHHOTO MAasSTHHKA OT
MacChl Tpy3a M KECTKOCTU TPYXKUHBI M HE3aBUCHMOCTH OT aMILIUTYIbI MaJIbIX KOJIeOaHWH, TPSMOJMHEHHOE
pacmpocTpaHeHHE CBETa, Pa3loKEeHHe OelIoro cBeTa B CIEKTp, M3YyYCHHE CBOWCTB M300paKCHHS B IUIOCKOM
3epKajiec U CBOWCTB M300paKCHHs TpeaMeTa B coOWMparomeld JuH3e, HAOJIOJCHHE CIUIONIHBIX W JIUMHEHYATHIX
CIIEKTPOB M3JIYyUCHHUS): CAMOCTOSITEIBHO COOMPATh YCTAHOBKY U3 M30BITOYHOI'O HA0Opa 000PYTI0BaHHUS, OITUCHIBATH
XOJI OTIBITA ¥ €T0 PE3yJbTaThl, POPMYIUPOBATH BHIBOJIHI;

e IPOBOJIUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUMN, ONIPEICIIsis CpeHEE 3HAUCHUE N3MEPSIEMON BETMYUHBI
(poxycHOe paccTosiHME coOMparolieil JIMH3bI), 00OCHOBBIBATH BHIOOpP croco0a u3MepeHus (M3MEPUTEIHHOTO
npubdopa);

¢ IPOBOJINTh HCCIICOBAHUE 3aBHCHMOCTCH (PU3NYSCKUX BEIUYMH C KCIOJIB30BAHHEM TNPSIMBIX HW3MEpPEHUU
(3aBUCUMOCTB IyTH OT BPEMEHU IIPH PAaBHOYCKOPEHHOM JBM)KCHUHU 0€3 HAa4aJIbHOM CKOPOCTH, TIEpHOoia KOJIeOaHni
MaTEMaTUYECKOTO MAasTHUKA OT JJWHBI HUTH, 3aBUCUMOCTH yTIJjla OTPAKEHHsI CBETa OT YIJia MaJeHHUs U yria
OpeJOMJICHHs] OT YyIJla TMaJeHus): IUIaHUPOBAaTh KCCIEIOBAaHUE, CAMOCTOATENbHO COOHUpaTh YCTaHOBKY,
(buKCHpOBaTH PE3yNbTATHI MOJYYEHHOW 3aBUCUMOCTH (DU3NYECKUX BEIMYMH B BUJE TaOJUIl U rpaduKoB, 1eiaTh
BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

¢ IPOBOJIUTh KOCBEHHBIE W3MEpPEHUS (U3MUECKUX BEIMYUH (CpeIHsii CKOPOCTh U YCKOPEHHE Teja TMpHu
PaBHOYCKOPEHHOM JIBIJKEHHUH, YCKOPEHHE CBOOOJTHOTO MajieHUs, XECTKOCTh MPYXKUHBI, KOIDPUIIMEHT TpEeHHSs
CKOJILKEHHMsI, MEXaHW4yeckas padoTa M MOIIHOCTh, YacTOTa W TMEpPUOJ KoJeOaHUN MaTeMaTUYeCKOTO U
NPYXKUHHOTO MAasTHUKOB, OINTHYECKas CWJIa COOWpaloniell JWH3bI, pPaJuO0aKTUBHBIA (OH): TIJIAHUPOBATH
U3MEpEHHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY W BBINOJHATh H3MEPEHUA, CIEAys TMPeII0KEHHOM
WHCTPYKIIMH, BBIYUCIISITh 3HAYCHUE BEIMYHMHBI U aHAIM3UPOBATH MOJTYUYEHHBIE PE3yJbTaThl C YYETOM 3aJaHHOMN
IIOTPEIIHOCTH U3MEPECHUM;

e COOJTFIOIATh MPaBUJIA TEXHUKU O€30TIaCHOCTH NP paboTe C 1abopaTOpHBIM 000PYIOBAaHUEM;

e pa3nUYaTh OCHOBHBIE MPU3HAKN U3YYCHHBIX (PM3MUECKUX MOJIENICH: MaTepuaibHas TOYKa, aOCOTIOTHO TBEPOE TEIIO,
TOUYCYHBIM UCTOYHHUK CBETA, JTy4, TOHKAS JINH3a, TNIAHETapHasi MOJIeNTb aTOMa, HYKJIOHHAs MOJIeNTb aTOMHOTO S/Ipa;



 XapaKTEPU30BaTh MPUHLUIIBI AEHUCTBUS N3YUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOICTB C ONOPOI HA UX OMHCAHMS
(B TOM 4YHCIE: COUAOMETP, NATYUKHU TOJOKEHHSI, pACCTOSIHUS U YCKOPEHHUS, PaKeTa, 3XOJOT, OYKH, INEPHUCKOII,
¢doToamnmapar, ONTUYECKHE CBETOBOJBI, CHEKTPOCKON, JO3UMETpP, KaMepa BuibcoHa), UCHONb3ysd 3HAHUA O
CBOMCTBaxX (pU3NYECKUX SBJICHUN U HEOOXOAUMbIE (PU3NYECKNE 3aKOHOMEPHOCTH;

* ICIOJIb30BATh CXEMbl M CXEMATUYHbIE PUCYHKU MU3YUYEHHBIX TEXHUUYECKUX YCTPOUCTB, U3MEPUTEIBHBIX NPUOOPOB U
TE€XHOJOTUYECKUX MPOLECCOB MPHU PEIICHUH YYeOHO--MPAKTUUYECKUX 3a7a4, ONTUYECKUE CXEMbI JIJISi MOCTPOCHUS
n300pakeHUH B IUIOCKOM 3€pKajie U COOMpPArOILEH JINH3E;

e IPUBOAUTH MPUMEPHI (HAXOIUTh HHPOPMALIMIO O TPUMEPAX) MPAKTUUECKOTO UCIIOIb30BAaHUS (PU3NYECKUX 3HAHUH B
MOBCEJIHEBHOM JKM3HM 1Jisi oOecrieueHuss Oe30MacHOCTH Mpu OOpalleHMH C MNpuOopaMu U TEXHUYECKUMHU
yCTPOWCTBAaMHU, COXPAHEHUS 3J0POBbS U COOJIIOJIEHUSI HOPM DKOJIOTHYECKOI0 TOBEAECHUS B OKPYXKAIOIIEH Cpene;

¢ OCYILIECTBIISATh TMOMCK HWHGOpMAIMU (PU3NYECKOro conaepxaHuss B MHTepHere, caMOCTOATENHLHO QOpMYyIHpYS
MOMCKOBBIM 3aMpoc, HAXOJIWUThb IYTH ONPENEJICHUS JOCTOBEPHOCTH TMOJIYyYEHHON HWHGOpPMAIMM Ha OCHOBE
UMEIOIIMNXCS 3HAHUH U TOTOJIHUTEIbHBIX HICTOYHUKOB;

e MICII0JIb30BaTh MPU BBINIOJHEHUHN YUEOHBIX 3aJaHUN HAayYHO--NIOMYJSIPHYIO JIUTEPATypy (U3HUECKOTO COAEpKaHUs,
CIpaBOYHbIE MaTepuajbl, pecypcel cetu IHTepHeT, BnaneTs mnNpuéMamMu KOHCHEKTUPOBAaHUS TEKCTa,
npeobpa3zoBaHus HHPOPMAIMHU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IpYTYI0;

e CO3/1aBaTh COOCTBEHHbIC MHCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE MH(OPMAILMU U3 HECKOJIbKMX MCTOYHHKOB
(¢u3nyeckoro conaep)kaHus, MyOIMYHO TMPEACTaBIATh pE3yNbTaThl MPOEKTHOM MM HCCIIEA0BATEIbCKON
JESTeIbHOCTH, THPU 3TOM TI'PaMOTHO HCIOJB30BaTh HM3YUEHHBIM MOHATHIHBINA amnmapaT H3y4aeMoro pasjena
(U3MKK U COMPOBOKAATH BBICTYIUJICHHE MTPE3EHTAIMEN ¢ yYETOM OCOOCHHOCTEH ayAUTOPUH CBEPCTHHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne

HaumenoBanue pa3aeiioB 1 TEM KoauuecTBOo yacon BHCKTpOHHbIe




/
e HPOTPANMMET Konrpoabubie | IIpakTHyeckue (undposkie)
Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
Pazjnen 1. ®u3uka u e€ poJib B NO3HAHMH OKPY:KAKOIIEro MUpa
bubmmoreka [{OK
1.1 (0)) - 2
H3HKa = Hayka o pHpose https://m.edso0.ru/7f416194
1.2 dusnueckie BEININHEI 2 1 bubmmorexa [TOK
https://m.edso0.ru/7f416194
. bubmuorexa [JOK
1.3 E 2 1
CTECTBEHHOHAYYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [IOK
2.1 C 1
TpocHHE BetiecTEa https://m.edso00.ru/7f416194
29 JIBrykeHre 1 B3aMMOACHCTBUE YaCTHII 5 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 Ar 2
DETATHBIC COCTOANMA Betllectha https://m.edsoo.ru/7f416194
Hroro mo pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
3.1 MexaHnuecKoe IBUKEHUE 3 Bubmorexa OK
https://m.edso00.ru/7f416194
bu6mmoreka [JOK
3.2 nu 4 1
HEPIITL, Macca, TIOTHOCTE https://m.edsoo.ru/7f416194
3.3 Cuna. Bunpe! cun 14 1 2 bubmnorexa [IOK

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



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

Hroro no pazgeny 21
Paznen 4. laBjeHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gqaBneHust TBEPAbIMU 3 bubnuoreka [JOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edso0.ru/7f416194
bub6mmoreka [{OK
4.2 Alapretiie xukocTH > https://m.edso0.ru/7f416194
bubmmoreka [IOK
4. A
3 TMOC(epHOe JaBeHie 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a HAa MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3nen 5. PaGora u MomHoCTb. DHEprus
bu6mmoreka [IOK
>1 PaoTa 1 MoutsoCTS 3 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 TIpocTEie MeXaHH3MbI ° 1 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
5.3 M 4 1
CRAHITIECKAT SHEpTHA https://m.eds00.ru/7f416194
Hroro mo pazgeny 12
PesepBHOE BpeMs 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12



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

8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubmmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 14.5



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

9 KUIIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
Konrpoiasbubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1. Mexanuveckue siBJIeHUs
11 MexaHn4ecKoe JBMKEHUE U CTIOCOOBI 10 1 bubmmoreka [{OK
' €ro OIUCaHUS https://m.edsoo.ru/7f41a4a6
1.2 Bsanmoneiictue ten 20 1 3 bubnmorexa LOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 Bubamorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pazgen 2. MexaHnn4yeckue KoJae0aHUs U BOJHBI
2.1 MexaHn4ecKkrue KoaeOaHus 7 3 bubmorera [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me eCKHE .3 8 1 3
XAHIHCCRAC BOIHBL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DJIEKTPOMAarHuTHOE TOJIE U 6 9 bu6mmoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3nen 4. CBeToBBIE SIBJICHHS
bu6mmoreka [JOK
4.1 3 6 2
AKOME! paclpOCTPACHIL CBeTa https://m.edsoo.ru/7f41a4a6



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

bubmuoreka [IOK
4.2
JIMHSDL i ONTHYECKHE HPHOOPL 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4, P 2
3 a3Jo)keHue Oeoro cBeTa B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE sIBJICHUS
51 Hcnyckanne v noryionieHue cBera 4 1 bubnuorexa [JOK
' aToMOM https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 A 7 1
AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBToOpuTE 1bHO-00001IAK0 M MOLYIb
[ToBTOpeHuUe u 0000ImIEeHNE
6.1 cojiepkaHus Kypca Gpu3nku 3a 7-9 9 2 bubmorexa [IOK
' P P https://m.edso0.ru/7f41a4a6
KJiacc
Hroro mo pazaeny 9
BIIEE KOJIMYECTBO YACOB I1
OBbII| O CTBO YACOB I10 102 97

I[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsI padoThbI pecypest
1 ®du3nKa — Hayka O MPUPOJIE. 1
SIBreHunst mpupoabI
2 dusndecKue ABICHUS 1
3 dusndecKue BETMIHHBI U UX 1
U3MEpPEeHNE
Ypok-uccnenoanue "N3mMepenne
4 TEeMIEPaTyphl MPU TOMOIIU 1 1
XKHUJAKOCTHOTO TEPMOMETpA U JaTUHKa
Temneparypsl"”
MeTto1bl HAy4HOTO TIO3HAHMSL.
. bu6mmoreka [JOK
5 Onucanne GU3NIECKUX SIBJICHUM C 1
. https://m.edsoo.ru/ff09f72a
MTOMOIIBIO MOJIENeH
Ypoxk-uccnenoanue "[IpoBepka
5 TUIOTE3bl: JATBHOCTD MOJIETA IIAPHKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
OobIie, yem OoJIbIlIe BhICOTA ITycKa'"
Crpoenue BemecTBa. OMNbITHI
7 JI0Ka3bIBAIOLIME JUCKPETHOE , 1 Bubmmorexa LIOK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEIlleCTBa
8 JIBMyKeHre yacTull BElecTBa 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0a013e



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

VYpok-uccnenoanue «OnbITHI MO

9 HAOJIIOICHUIO TETIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHMSI BEILIECTBA
Oco0OeHHOCTH arperaTHbIX COCTOSTHUN
11 BoJbI. O600IIEeHNE 110 pa3aeTy bubmmoreka [JOK
«IIepBOHaYanbHBIE CBEAEHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHHU BEIIECTBA»
MexaHn4deckoe ABUKEHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE brbmmorexa [OK
https://m.edsoo.ru/ff0a05c6
TIBHKCHHE
bu6moreka [IOK
13 CxopocTs. EMMHHLEL cKopoctH https://m.edsoo.ru/ff0a079c
14 Pacuer mytu u BpeMeHU ABMKEHUS bubmorexa IOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepriusa. Macca — mepa bubmuorexa [JOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IInoTHocTh BemecTBa. PacueT maccel bubnuorexa [JOK
16
1 00beMa TeJia 1o €ro TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
IJIOTHOCTH TBEPJIOTO TEJIay»
18 Pemenne 3agau o treme "I1moTHOCTD bubmuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuia KaK XapaKTepHUCTHKa
19 B3auMoeicTeud ten. Cuna
ynpyroctu. 3akoH ['yka
20 JlaGopatopHas pabora «3yuenue

3aBUCHUMOCTH PACTAKCHUA



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

(medopmaryin) NpyKHHBI OT
MPUIIOKEHHON CHJIBI)

21 SIBnenue Taroreuus. Cruia TSDKECTH
CBsi3b M@Ky CUJION TSKECTH U
N bubnuorexa [JOK
22 Maccoi Tena. Bec tenma. Pemenue
" " https://m.edsoo.ru/ff0al778
3aja4 1o teme "Cuiia TshKecTu

23 Cuna TshDKeCTH Ha JAPYrux IlaHeTax. bubnuoreka [JOK
@u3nYecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

bubmmoreka [{OK

24 H3mepenne cuit. JlmaaMmomer

P A p https://m.edsoo.ru/ff0al8cc
bu6moreka [IOK

25 Bec Tena. HeBecomocTs

https://m.edsoo.ru/ff0al778
CrnoxxeHne IByX CHUJl, HallpaBIICHHBIX
26 10 OJHOM IT 5[?\’;;171 ’ bubmorexa OK
8 N p ’ https://m.edsoo.ru/ff0ala70
PaBHOfelicTBYIOIIAS CHIT

97 Pemrenue 3agad mo reme
"PaBHoaeiicTBYyIOIIAsA crt"

28 Cuna TpeHus u e€ Bubl. TpeHue B bubnuorexa [JOK
MPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHas pabora «3y4yeHue
3aBUCHMOCTH CHJIBI TPCHUS

bubmuoreka [JOK
29 CKOJIB)KCHHUS OT CUJIbI IaBJICHUS U
https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAFOIITNXCS
TTOBEPXHOCTEH»

30 Pewienue 3agau Ha onpeneneHue
PaBHOAEHCTBYIOIIEN CUJIIBI

31 Pemenne 3agau mo Temam: «Bec bu6mmoreka [JOK

Tenay, «I'papuueckoe n3obpaxkeHue

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cuny, «Cunbly, «PaBHOAEHCTBYIONIA
CHLII»

KonTposnsHas paboTa mo Temam:
«MexaHn4eckoe JBIKeHue», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«['padruaeckoe n300pakeHUE CHITY,
«Cub»
33 Hasnenue. CriocoObl yMEHBIIICHUS 1 bubnuorexa [JOK
YBEIIMYECHUS JABICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHnue raza. 3aBUCUMOCTD
34 aBJIEHUS ra3a oT 00BéMa bubmorexa LOK
’ https://m.eds00.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua maBieHus TBEPALIMU
35 Tenl;njrln mj KOCTSIMH H £§3aMH bubmorera [IOK
> HKHA ’ https://m.edsoo.ru/ff0a25b0
3akon Ilackans
36 JlaBiaeHue B )XUIKOCTH U rase, bubnuoreka [JOK
BBI3BAHHOE JEUCTBHUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenne 3amad mo teme «JlapneHue B bubnuoreka [JOK
JKAIKOCTH U rase. 3akoH Ilackais https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coo01iaronyecs: CoCyanl
raom YA https://m.edsoo.ru/ff0a2970
39 I'uppaBauueckuii mpecc bubmorexa LOK
P P https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuineBoit
’KUJKOCTHBIN HAcocC
41 Atmocdepa 3eMiH ¥ IPUYHUHBL €€ bubnuoreka [IOK
CYILLECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATMocdepHoe bubnuoreka [IOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

H3mepenne atMochepHOTo JTaBIICHHS.

bubmuoreka [JOK

43 OmneiT Toppuuenu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO
44 JTABJICHUS OT BBICOTHI HaJl YDOBHEM bubnmorexa LHOK
https://m.edsoo.ru/ff0a2fc4
MOps
45 Bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JIABJICHUE HA Pa3JIUYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau mo reme "
AtmocdepHoe naBneHue"
JlelicTBUE )KUJIKOCTH W Ta3a Ha
47 MIOTPY’KEHHOE B HUX TEJO. bubamorexa [IOK
https://m.edsoo.ru/ff0a3276
ApxumMmenioBa cuia
JlabopaTtopHas pabora «OnpeneneHue
48 BBITAJIKUBAIOIICH CHIIBI, bubmuorexa [JOK
JEUCTBYIONIEH HA TEJO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTb)»
JlaGopaTopHas paboTa 1o Teme
49 «Hccaenosanue 3aBUCUMOCTH Beca bu6mmoreka [IOK
Teja B BOJAE OT 00BbEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacTU TEIa»
50 [InaBanme Ten bubmorexa HOK
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHas pabota
51 "KoHcTpynpoBaHue apeomMeTpa uin
KOHCTPYHPOBaHUE JOJKHU U
omnpeneneHue e€ rpy30noabEMHOCTH"
52 Pemenue 3amgau no temaM: «I1naBanue bu6mmoreka [JOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

cyaoB. Bo3ayxoniaBanuey,
«/laBiieHne TBEPIBIX TEIN, )KUIKOCTEN
U Ta30B»

https://m.edsoo.ru/ff0a3654

KonTtposnsHas paboTa o teme

53 «/laBieHne TBEPABIX TEIN, KUIKOCTEH

Y Ta30B»
bubmmoreka [{OK

>4 Mexanuieckas pabota https://m.edsoo.ru/ff0a3f82

bubmmoreka [IOK

55 MonrocTs. EARHUNE! MOMIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoBanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM TpH 1
noanéMe o Jectauie"”

57 [Ipoctbie MexaHu3mbl. Poiyar.

PaBHOBecue cuit Ha ppiyare
Poruaru B TexHuke, ObITY ¥ IPUPOJIE.

58 JlaGopaTtopHnas pabota 05 bubnuoreka [IOK
«HccnenoBanue ycnoBHuil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara»

59 Pemenne 3agau 1mo Teme «YciIoBHUS bubnuoreka [JOK
paBHOBECHS pbluara https://m.edsoo.ru/ff0a48a6
Koaddumuent monesnoro aeicTeus

50 MexaHusma. Jlaboparopnas paboTa 05
«3mepenue KIIJ] HakinoHHOM
MJIOCKOCTH

61 Pemenue 3agau no teme "Pabora, bu6mmoreka [JOK
MotHocTh, KIT" https://m.edsoo.ru/ff0a4c48

62 MexaHnyeckasi 3HEPTHs. bubnuoreka [IOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunernueckas 1 noreHuuaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUs MEXaHUYECKOU
SHEPrUU

bub6mmorexa [{OK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT I10 TEME
"DKCcnepUMEHTAIbHOE OTIpEAETICHUE
W3MEHEHUS] KHHETUYECKON 1
MOTEHIIUATLHOW SHEPTUH TTPU
CKAaThIBAaHHMH TeJa MO HAKJIOHHON
IJI0CKOCTH"

65

KonTponbHas paborta no teme
«PaboTa 1 MOIIHOCTh. DHEPTrUs»

66

PeseprubIit ypok. PaboTta ¢ Tekcramu
no TeMe "MexaHnueckoe IBuxkeHue"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBubIit ypok. PaboTta ¢ Tekcramu
o teme "JlaBieHue TBEPIBIX T,
SKUJIKOCTEN U ra3os"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBubIit ypok. PaboTta ¢ Tekcramu
o teMme "Pabora. MOIIHOCTE.
Oneprus"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTHueckue op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BeIlecTBa https://m.edsoo.ru/ff0a540e
OO0bscHeHne CBOMCTB TBEPIOTO,
4 AKUAKOTO U ra3000pa3HOT0 COCTOSTHUMA 1
BEILIECTBA HA OCHOBE IOJIOKEHUI
MOJIEKYJISIPHO-KHUHETHYECKON TEOPUH
bu6mmoreka [IOK
5 Kpucrannmaeckue u amopdubie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuJUISIPHOCTD. 1 bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TennoBoe pacIMpeHHue U CKATUE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpaTyphI CO
8 CKOPOCTBIO TETIOBOTO IBUKEHUS 1
YaCTHII
9 Buytpennss sHeprus. CriocoOsl 1 bubnuoreka [IOK
HU3MEHEHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buas! Tennonepenaun 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypok-koHpepenmus "[IpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmmorexa [{OK

1 BEILIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonnuecTBo TemnoTsl. Y AenbHas bub6mmorexa [{OK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEHME TEIIOBOTO OaaHca. bubnuorexa [JOK
TemooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopnast pabota

14 "UccnenoBanue siBICHUS bu6moreka [IOK
TEII000MEHa IPU CMEIINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U TOpsTYeil BOIBI"
Pacuer konuyecTBa TEIIOTHL,

15 HEOOXOMMOTO JJIsi HarpeBaHus Teja
Y BBIIESIEMOTO UM IIPU OXJIaXKICHUU

16 JlaGopaTtopHnas padorta "Onpenenenue bubnuoreka [IOK
yAEIbHOM TEIJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOoIMBa. Y enbHas TemioTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUIMYECKUX Te. Y JAebHas bubmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIABJICHUS

19 JlaboparopHas padota "Onpenenenue bubnunoreka [JOK
yEIbHOU TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHEHCAIUS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y genpHas TemioTa bu6mmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
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mapooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUSI
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopras
pabota "Onpenencane
OTHOCHUTEJIbHOM BJIaKHOCTH BO3ayXxa"

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3JIyXa

24

[IpuHIMIBl pabOTHI TETIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHUS

25

KII/I TermmoBoro aBuratens.
TennoBbie qBUTATENH U 3aIUTA
OKpYKarolle cpeibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPrUM B TEIUIOBBIX MPOIIECCaX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnsoBrIe SIBJICHHUS.
H3MeHenune arperaTHbIX COCTOSHUN
BemecTra"

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

28

KonTtponbHas padoTa o treme
"TermnoBble sBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BelecTa'

bubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpusainus Ten. J[Ba poaa
AIEKTPUUECKUX 3apSAI0B

30

Ypok-ucciaenosanue "OnexkrTpusanus
TEJ UHIYKIHUEW U ITPU
CONIPUKOCHOBEHUU"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmMoenicTBre 3apssKeHHBIX TEIL.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIEeKTPUYECKOE TOJIE.
39 HanpsiskeHHOCTB 2JIEKTPUYECKOro bubnuorexa [JOK
nons. [IpuHnmn cynepnosunun https://m.edsoo.ru/ff0a8ala
BIEKTPUYECKUX TOJIEN
Hocutenu snextpuueckux 3apsiioB.
33 DOnemeHTapHbIi 3apsa. CTpoeHue
aToma
34 [TpoBOIHUKH U TUAIEKTPUKHU. 3aKOH bu6moreka [IOK
COXpaHEHUs NEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
CBOWCTB 2JIEKTPUYECKUX 3apSAI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKHI TOK, YCIIOBUS €T0
36 cymecTBoBaHus. VcToUHUKN bubmorexa IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIeficTBUSI STIEKTPUIECKOTO TOKA bubmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 ANIEKTPUYECKOTO TI0JISI Ha MMPOBOIHUKH 1
U TUDJIEKTPUKH"
39 DIEKTPUYECKUM TOK B METaJIax, bubnunoreka [JOK
JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKkas Ienb U e€ COCTaBHbIC
4acTu
Cuna Toka. JIabopatopHas paboTa
bu6mmoreka [JOK
41 "N3mepeHue U peryinpoBaHUE CHUJIIBI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
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DNEKTPUUECKOE HAMPSKEHHE.
BonwsTmeTp. JIabopaTtopHas paboTa

bubmuoreka [JOK

42 "M3MepeHHe U PETyIUPOBaHUE 05 https://m.edsoo.ru/ff0a9e14
HarnpspKeHus "

43 CormnpoTHuBiIeHHE MPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHnast pabota "3aBUCHMOCTH

44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJIHUKA OT €r0 JIIMHBI, TUIOMAIN https://m.edsoo.ru/ff0aa738
MOTMEPEYHOr0 CEYeHUs U MaTepraia”
3aBUCUMOCTD CHJIBI TOKA OT

45 HarnpsbkeHnd. 3akoH Oma Ju1d ydacTka bubamorexa [IOK

https://m.edsoo.ru/ff0aad4a

1enu
JlaGopaTtopHnas pabota
"UccneqoBanue 3aBUCUMOCTU CHIIEI

46 TOKa, UYIIEro Yepe3 Pe3UcTop, OT 1 bubmorexa IOK

https://m.edsoo.ru/ff0aa04e

COMPOTHBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”

47 [TocnenoBarensHOE U MapauIEIBLHOE
COEJIMHEHUS MPOBOIHUKOB
JlabopaTtopHnas pabora "IIpoBepka

48 MpaBUJIa CIOKEHUS HANPSIKEHUN MIPU 1 bubnunoreka [JOK
MOCJIEI0BATEILHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaGopatopHas pabota "IIpoBepka

49 IIpaBUJIa JUIsl CUJIBI TOKA IPU 1 bubnuoreka [IOK

napajuieJIbHOM COE€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
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Pemenue 3anau Ha npuMeHEHUE

bubmuoreka [JOK

50 3akona OMa JJis pa3ImyHOTrO
P https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuoreka [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlaboparopHuas padota "Onpenernenue
52 a00TBI M MOIIHOCTH JIEKTPUUECKOTO bubnmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKUE LIETTH U MOTPEOUTENn
53 ANMEKTPUICCKOM SHEPTHUHU B OBIT bubmotera [JOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
1o TemMe "DNEKTPUYECKUE 3apsbl.
54 3apsiKeHHbIE Tella U UX bubnmorexa [JOK
p . . https://m.edsoo.ru/ff0abd2c
B3aumoieiicTBus. [locTostHHBIN
AIEKTPUYECKUN TOK"
KonTtponsHas paboTa o tTeme
"DneKkTpuuecKue 3apspbl.
bu6mmoreka [IOK
55 3apsoKeHHBIC Tejla U UX
. . https://m.edsoo.ru/ff0abea8
B3aumoieiicTBus. [locTostHHBIN
AJIEKTPUYECKUN TOK"
56 [TocTosiHHBIE MAarHUTHI, UX
B3aUMO/ICHICTBUE
57 Ypoxk-uccnenopanue "N3yuenue bubnunoreka [JOK
MOJIeH MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nose. MarHuTHOE moJie
bu6mmoreka [JOK
58 3eMITu ¥ ero 3HaueHUE /IS )KU3HH Ha

3emiie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmneiT Opcrena. MarauTtHoe 1oJie
NIEKTPUYECKOro Toka MaruutHoe
I10JIC KaTylIKH C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0acld2

60

[IpumeHeHue 1eKTPOMarHuToB B
texHuke. JlaboparopHas paborta
"N3yuyeHue neiicTBUS MarHUTHOTO
I10JIsI Ha TIPOBOJIHUK C TOKOM"

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac74a

61

DneKTpoABUTaTeNb MOCTOSIHHOTO
ToKa. Mcnonp3oBanue
AJIEKTPOABUTaTENEH B TEXHUUECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue u u3ydeHue
paboTHI AMeKTpoABUTaATES"

bu6moreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel @apajes. 3akoH
AIEKTPOMArHUTHOW WHIYKITUH.
[IpaBuno Jlenna

63

Onekrporeneparop. CriocoObl
MIOJIyYEHUS DJIEKTPUUECKOM SHEPTUU.
DNeKTpOCTaHIIUU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPruu

64

[ToaroToBka K KOHTPOJBHOM paboTe
1o TeMe "DNEeKTPUIECKUE U
MAarHuTHBIE SBJICHUS"

65

KonTponsHas pabota o Teme
"DNeKTpUUeCcKre U MarHUTHbIE
siBIeHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ach14

66

PesepBHeIit ypok. PaboTta ¢ TekcTramu

bu6nmoreka [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teMme "TemmoBeie siBiIeHUs"

https://m.edsoo.ru/ff0accse

PesepBHeIit ypok. PaboTta ¢ TekcTamu

67 1o teme "TlocTossHHBII 1 Bubmiorexa [JOK
. " https://m.edsoo.ru/ffO0acdc6
MEKTPUICCKHI TOK
68 PesepBubIit ypok. PaboTta ¢ Tekcramu 1
o TeMe "MarauTHbsie ABiIeHUS"
OBHIEE KOJIMYECTBO YACOB I1O
1 68 14.5

[TPOTPAMME
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9 KUIIACC

Koan4yecTBO 4acoB DJIeKTPOHHBbIE
No ara HuPpoBLIE
Tema ypoka Komnrp. IIpakr. A op
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoTsbI
pecypchl
1 Mexanundeckoe aBuxeHnue. MarepuanbHas 1
TOYKA
) Cucrema orcuera. OTHOCHUTEITLHOCTD 1 bubmmoreka [IOK
MEXaHNYECKOTO JIBHKEHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPIMONTHMHEHHOE IBIKECHIE 1 bubmmorexa [TOK
p p https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE npsiMOIMHENHOE
4 nekeHne. CpeqHsiss 1 MTHOBEHHAS 1
CKOPOCTH
5 [IpssmonuHeNHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKECHHS. ['paduk 1
CKOPOCTH
JlabopaTtopHas padora "OrnpeneieHaue
7 CKO peHI/ISI[) TGJ‘ISIL) pu aBHOpCKO €HHOM 1 1 bubmorexa LOK
YEROP PP . YOROP " https://m.edsoo.ru/ff0adb18
JIBIKEHUH O HAKJIIOHHOM IIJIOCKOCTH
8 CobOoauoe nagenne ten. OneITel Nanunes 1
PaBHOMEpHOE IBMKEHHE IO OKPYKHOCTH.
9 Ilepuon IE yacToTa oOpaleHus p.]};>II/I<HeI7[Ha$I 1 Eubmorexa HOK
P P ' https://m.edsoo.ru/ff0ael76
U yTIIOBas CKOPOCTH
10 LleHTpocTpeMUTEIHLHOE YCKOPEHHE 1
bu6mmoreka [JOK
11 IlepBriii 3akoH HeroToHa. BekTop cuibl 1
P P https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
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12 Bropoi1 3akoH HeroTona. bubnuorexa [IOK
PaBHonelicTByrOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpertunii 3akon Hetotona. Cynepno3unus bubnuorexa [JOK
cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4 Ha IPUMEHEHUE 3aKOHOB bubnuorexa [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bubnuorexa [JOK
15 Cuna ynpyrocti. 3aion yka https:// m.edsocl)_.[ ru/ff0aeca2
16 Pemenue 3amgau mo reme «Cuia
YOPYTrOCTH»
17 JlabopaTtopHas pabota «OnpenencHue bubnuotexa [JOK
KECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0aee28
bubnuotexa [JOK
18 Cuna Tpenis https:// m.edso;I ru/ff0af738
bubnuoreka [IOK
19 Pemenue 3agau mo reme «Cuiia TpeHUSD» httos://m.e dsogru /F0afa26
20 JlabopaTtopHnas paborta "OnpeneneHue bubnuoreka [JOK
ko3 durmenTa TpeHUs CKOIBKEHHS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agay mo teme "3aKoHBI bubnuoreka [JOK
Hprorona. Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
Cuna TspKeCcTH M 3aKOH BCEMHUPHOTO
22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO Bubmmorexa LIOK
https://m.edsoo.ru/ff0af044
MaJeHUs
Ypok-koHpepenus "JIBmwkeHue et
23 BOKPYT TPAaBUTAIIMOHHOTO IIEHTpa
(Conneunas cucrema). ["anmaktuxu"
24 Pemenue 3agau no teme "Cumna TSHKECTH U bubmuoreka [JOK
3aKOH BCEMHPHOTO TArOTEeHUs" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMHuYecKas CKOPOCTb. bubnuorexa [IOK

HesecomocTs n neperpysku

https://m.edsoo.ru/ff0af33c



https://m.edsoo.ru/ff0ae72a
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https://m.edsoo.ru/ff0aee28
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PaBHOBecue maTepuasbHON TOUKHU.
AbcomotHOo TBEpIOE Teno. PaBHOBecHe

bubnuoreka [IOK

26
TBEPJOTO TEJIA C 3aKPEIUIEHHOU OCBIO https://m.edsoo.ru/ff0afe36
BpaIICHUS
27 MowmeHT cuibl. LleHTp TsKECTH
28 Pemrenue 3agau mo reme "MOMEHT CHIIBI. bubnuorexa [JOK
Hentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
29 TEME "MexaHquCK(I))e I[BI/DKefII/Ie bubmmorexa [TOK
. " ' https://m.eds00.ru/ff0b0408
BzaumoaeiictBue Ten
KonTposnbHas paboTa no teme
30 "MexaHndecKoe IBUKEHHE bubmmorexa TTOK
y . https://m.edsoo.ru/ff0b06ec
BzaumoneiicTBue Ten
Nmnynse Tena. Umnynbe cuibl. 3aKoH
31 COXpaHEHUs UMITYJIbCca. YTIPYTroe u brbmorexa [OK
P Y o pyr https://m.edsoo.ru/ff0b07fa
HEYNIPYroe B3auMO/ICHCTBHE
32 Pemenne 3agay mo reme "3akoH bubnuorexa [JOK
COXpaHEHUs uMIyJbca" https://m.edsoo.ru/ff0b096¢
33 VYpok-koHpepenius "PeakTuBHOE
JIB>KEHUE B IPUPOJIE U TEXHUKE"
bu6mmoreka [JOK
34 Mexanuveckast paboTa U MOIITHOCTh
P B https://m.edsoo.ru/ff0b0a84
35 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U bubmuoreka [{OK
CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabGopaTtopHas pabora «OnpeaeneHue
36 paboTHI CHIIBI TPEHUS TIPH PABHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTAIBHOMN
MTOBEPXHOCTH»
37 Cs3b sHeprun u padoThl. [loTeHManbpHas
SHEprus
38 Kunernueckas sneprus. Teopema o bubnuorexa [IOK



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

KMHETUYECKON SHEPrUU

https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
40 Jlaboparopuas pabota «3ydeHnue 3akoHa bubmmoreka [JOK
COXpPAaHEHUS SHEPTUID) https://m.edsoo.ru/ff0b12fe
41 KomnebaTenpbHOE IBMIKCHHE U €TI0 bu6mmoreka [{OK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxatoiue kojieOanus. BeiHyx1eHHbIE bubnuotexa [JOK
KojeOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnyecKkuii U NpyKUHHBIN
MasTHUKH
Ypok-uccienoBanue «3aBUCUMOCTh
44 nepuoa KojaeOaHuH OT JKECTKOCTH bubmmorexa LOK
P https://m.edsoo.ru/ff0b197a
MPYXKUHBI K MacChl TPy3a»
45 [IpeBpamenne SHEPTUN TPU MEXaHUICCKUX
KoJieOaHusAX
JIaGopaTtopnas pabora «Ompeneneaue
46 qaCToprI Hpne Ifo a Kone6afml71 bubamorera LHOK
proa https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasiTHUKa»
JlabopaTtopHas pabota «IIpoBepka
47 HE3aBHCHUMOCTH TMIepHOJIa KOJeOaHM i bubnuoreka [JOK
rpy3a, HOJABEIIEHHOIO0 K HUTH, OT MaCChI https://m.edsoo.ru/ff0b197a
rpy3a»
Mexannueckue BosiHbl. CBOKCTBA
48 MexaHu4YecKux BoJH. [IpogonbHbIe 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0b21fe
MOTIEPEYHbIE BOJIHBI
Ypok-koHpepenus "MexaHudeckue
49 BOJIHBI B TBEpIOM Tene. CelicMuueckue
BOJIHBI"
50 3Byk. PacnipoctpaneHue u oTpaxeHue

3ByKa



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
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Ypok-uccienoBanue "Habmonenue

o1
3aBUCHUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI1 pe30HaHC
53 Ypok-koH(pepeHmus "YIIbTpa3ByK U bubnuorexa [JOK
nHOPa3BYK B IPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
" bubnuorexa [JOK
o4 TeMe "3aKOHbI COXPAHEHHUS.
y https://m.edsoo.ru/ff0b25f0
Mexanuveckue KoaeOaHus U BOJIHBI
KontponbHas padoTa o Teme "3akoHbI
55 coxpaHeHus. MexaHn4ecKue KoaeOanus u
BOJIHBI"
56 DJIEKTPOMArHuTHOE MOJIE. bubnuotexa [JOK
DJIEKTPOMArHuTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoO#CTBa DJIEKTPOMArHUTHBIX BOJTH
Ypoxk-koudepennus "llkana
58 3JIEKTPOMArHUTHBIX BOJIH. Mcnosb3oBaHue bubnuoreka [JOK
AJEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3Hn"
Ypok-uccnenoBanue "N3yueHne CBOUCTB
bu6mmoreka [JOK
59 AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO
" https://m.edsoo.ru/ff0b2c6c
MOOMIBHOTO TeneoHa
50 Pemenue 3a1ay Ha onpe/esieHne YacTOThI
U JUTUHBI SJIEKTPOMArHUTHOM BOJTHBI
DneKTpOMarHuTHast IPUPOJa CBETA.
61 Ckopoctb cBeTa. BonHOBBIE CBOlCTBA Bubmmorexa LIOK
P ' https://m.edsoo.ru/ffOb31d0
cBeTa
Hcroynuku ceera. [IpsMonuneitHoe
bu6mmoreka [JOK
62 pacnpoCcTpaHeHHE CBETA. 3aTMEHUS

Connua u Jlynst

https://m.edsoo.ru/ff0b3658



https://m.edsoo.ru/ff0b23ca
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3aKOH OTpaKeHUs CBeTa. 3epKaia.

63 Pemenue 3a1ay Ha MpUMEHEHHUE 3aKOHA bubamorexa OK
https://m.edsoo.ru/ff0b38c4
OTpaXKCHHS CBETA
64 [Ipenomnenue cBera. 3aKOH MPEIOMIICHUS bubnuorexa [JOK
CBETa https://m.edsoo.ru/ffOb3aea
[TotHOE BHYTpEHHEE OTPAKCHHE CBETA.
65 Hcnosib30BaHME TIOJTHOTO BHYTPEHHETO bubmorexa HOK
https://m.edsoo.ru/ff0b3c5¢c
OTPaXCHHS B ONTHYECKUX CBETOBOIAX
JlabopaTtopHnast padorta "HccienoBanue
66 3aBUCHMOCTH YTJIa TIPEJIOMIICHUS
CBETOBOTO JIy4a OT yrJia aJICHUS Ha
rpanuie "Bo3ayx-cTeksio""
Ypoxk-koupepennus "Hcnonp3oBanue
67 MTOJTHOTO BHYTPEHHETO OTPAYKEHUS:
CBETOBO/bI, ONTUKOBOJIOKOHHAS CBS3b"
bu6moreka [IOK
68 JIunzel. OnTHyeckas cusa JIMH3bI httos://m.edsoo.ru/ffob3f2c
. bu6moreka [IOK
69 [TocTpoenne n3o0pakeHU B TMH3aX httos://m.edsoo.ru/ffob44da
JlabopaTtopHas padora "OrnpeneieHaue
70 (bOKyEHorIc: pacho;IHI/I}I u OII)'ITH‘ICCKoﬁ bubmmorexa [TOK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTUH3HI"
71 Ypok-koHpepenmus "Ontuyeckue bubnuoreka [JOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontuyeckas cucreMa. 3peHue bubmmorexa [JOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenmus "JlepexTsl 3peHusl.
Kak coxpanuts 3peHue"
Pa3noxxenne 6enoro cBeTa B CIIEKT).
74 OnbiTel HhtoToHa. CliokeHue bubmmorexa [JOK

CIICKTpAJIbHBIX IBETOB. I[I/ICHepCI/IH CBETa

https://m.edsoo.ru/ff0c0f4c
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Jlaboparopnas pabota "OnbIThI IO
Pa3oKEeHUIo OEJI0T0 CBEeTa B CIEKTP U

bubnuoreka [IOK

& BOCIIPUATHIO [IBETA IIPEIMETOB IIPH UX https://m.edsoo.ru/ff0c0e2a
HaOJI0IEHUH Yepe3 IBETOBbIE (PUIBTPHI"
Ypoxk-nipaktukym "BoiHOBBIE CBOWCTBa
76 CBETa: JHcIiepcusi, HHTep(epeHuns u
mudpakmus’"”
77 OmneiTel Pesepdopna u mtanerapHas bubnuoteka [JOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
79 HcnyckaHnne U MOTJIONEHHE CBETa ATOMOM. bu6moreka [IOK
KBanTe1. JInHEHUaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypoxk-nipaktukym "HabGmronenne ciekTpoB bubnuotexa [JOK
HCITyCKaHHUS" https://m.edsoo.ru/ff0c1550
81 PamgmoakTrBHOCTE U €€ BUIIBI bubmmorexa LOK
https://m.edsoo.ru/ff0c1672
82 Crpoenne atomHoro sapa. Hykimonnas bubnuoreka [JOK
MOJIENb https://m.edsoo.ru/ff0cl8ac
bubnuoreka [{OK
83 PannoaxTtuBHbIe peBparienus. 30Tomnbl https://m.e dsocE.Iru /f0clald
84 Pemenne 3agau o teme: "PagnoakTuBHBIC bubnuoreka [JOK
npeBparieHus" https://m.edsoo.ru/ff0clb4a
85 [lepuon nomypacnana
Ypoxk-koHdepenius "PaiuoakTuBHbIC
86 anyqum(Ib Bpnp;pone, MiI[I/IL[I/IHG, Eubmorexa HOK
" https://m.edsoo.ru/ff0c2126
TEXHUKE
87 SAnepHble peakuuu. 3aKOHbI COXPaHEHUS bubnunoreka [JOK
3apsiJ0BOTO U MacCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBA3U aTOMHBIX siiep. CBs3b bubnunoreka [JOK

MacCChbl U SHCPrun

https://m.edsoo.ru/ff0cld7a
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Pemenue 3agau no reme "Anepueie

89 "
peakuuu

90 Peakuuu cuHTte3a u neneHus saep. bubnuorexa [JOK
Wcrounuku sHeprun CosHua U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpox-koHpepenuus "SnepHas sHEpreTUKA.

91 JIeCTBHS palMOaKTUBHBIX U3Iy4EeHUN Ha
YKUBBIE OpPTraHu3Mbl"

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO

92 TeMe "DIIeKTPOMarHuTHOE MoJIe. bubnuorexa [JOK
DneKkTpoMarHuTHbIe BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBJIeHHS "

KonTposnbhas pabora no teme

93 "DNEeKTpOMAarHUTHOE TOJIE.
DJIEKTpOMAarHuTHHIE BOJIHBI. KBaHTOBBIE
sBJICHUS"

94 [ToBTOpenue, o606meHue. JlaboparopHsie bubnuorexa [JOK
paboTsl o Kypcy "B3aumonericreue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o606meHue. Pemenne

bu6moreka [IOK
95 pacueTHBIX U KaUeCTBEHHBIX 3a]1a4 10 TeMe
" | https://m.edsoo.ru/ff0c2572
TemoBbIe mpoieccs
[ToBTOpeHue, o6o6meHue. Pemenue
bu6mmoreka [JOK

96 pacueTHBIX U KaUeCTBEHHBIX 3a]1a4 10 TeMe

" o https://m.edsoo.ru/ff0c2a22
KIIJI TennoBbIX ABUraTenci
[ToBTOpeHue, 0600mEeHne. Pemenue

97 ACUETHBIX M KaU€CTBEHHBIX 33]1a4 [0 TeMe Bubmmorexa LIOK

}? " 8 https://m.edsoo.ru/ff0c2b30
KIIJl anexTpoycTaHOBOK

08 [ToBTOpenue, 0606menue. JlabopatopHsie bubnuoreka [JOK
paboTsI o Kypey "CBeToBble sIBIEHUS" https://m.edsoo.ru/ff0c2c52
IToBTOpenue, obodmenue. Padora c

\ bu6mmoreka [JOK

99 TEKCTaMu 1o TeMe "3aKOHbI COXpPAHEHHUS B

MexaHuke"

https://m.edsoo.ru/ff0c2d6a
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100 [ToBTOpenue, o6o6menue. Padora c 1 bubmuorexa [IOK
TekcTtaMu 1o Teme "Konebanus u BOJIHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6o6menue. Padora c 1 bubmuorexa [IOK
TekcTaMu 110 TeMe "CBeTOBEIC ABICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 06061menue. Pabora c

102 TekcTamu 1o Teme "KBanToBas u simepHas 1
¢uznka"

OBUIEE KOJIMYECTBO YACOB I10 102 97

[TPOTPAMME
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