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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dusukay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHO-HaYyYHOW TI'PaMOTHOCTH OOYYarolIMXcs M OPraHu3alui0 HU3yYeHUs
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBaroTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpedoBanuit ®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 ycTaHaBIMBAET pacnpeaeieHre 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 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl o y4eOHOMY MpPEIMETY.

duzrka SBISETCS  CHUCTEMOOOpA3yIOIIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (DU3NUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHMEH, acTpOHOMHEH H (PU3HUECKOMN
reorpadgued, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUpA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHUS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3a7a4d (PU3MUECKOro oOpa3oBaHHS B CTPYKTYype OOIIETo
o0pa3oBaHUsi COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIEAYIOIINMU KOMIIETEHTHOCTSAMH, XapaKTepU3yIOUMMU E€CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e HAy4HO OOBSCHSTPH SBICHUS,

e OLICHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemn wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBaHusi ydyeOHoro mnpeamera «Pusmka» B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Komnernun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TIK-48H).
Ieaun n3zyyenus pusuku:

MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TTO3HAHUS M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yjibTaTa HW3Y4YCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHWH O  BO3MOXHBIX  cdepax  Oymymied
npo(ecCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIUX 3adaY.

NpHOOPETCHHEe 3HAHWW O JIMCKPETHOM CTPOCHWUW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHMOpMaIuel (HU3NIECKOro COACpKaHuUsA,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NEeSITSIBPHOCTH, CBI3aHHBIMHU
¢ (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU 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 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneo).

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



7a00paTOpHBIX PabOT W OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
0o0ydJaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHuM, MpeasiaraéMblX 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 npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EcTecTBeHHO-HAY4YHBI METOJ| IMO3HAHMS: HAONIOJEHHE, TOCTaHOBKA 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 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OmpeneneHue pazMepoOB MaJbIX TEll.
5. M3mepeHune Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TEM OO0JbIle, YeM OOoJbIle BhICOTA
IycKa.

Pa3nen 2. IlepBoHavaibHbIe CBeIeHNSI O CTPOEHMH BellleCTBA.

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

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEILIECTBA: IPUTSYKEHUE U OTTAJIKMBAHHUE.

ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHME Ta30B, KUJIKOCTEM W TBEPIBIX
(kpucTaIIMYECKUX) Tell. B3auMoCBsA3b MeXAy CBOWCTBAMM BEIIECTB B Pa3HbBIX
arperaTHpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



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

Jlabopamophuie padomot u onvimot.

1. OueHka JguaMeTpa aroMa METOAOM psAloB (C  HCIOJIb30BAaHUEM

dotorpaduii). N3mepenne pazMepoB MajibIX Tell.

2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannueckoe JBKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBMXKEHUU. Pacd€Tr myTu u
BPEMEHHU JIBHKCHUS.

SBnenve wHepuuu. 3aKOH WHepuuH. B3aumoneicTBue Ten Kak MpUYUHA
U3MEHEHUS CKOPOCTHU JBIDKCHHUS Teld. Macca Kak Mepa HWHEPTHOCTH TeJa.
[TnoTHOCTE BemecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJICKYJI B €IUHHIIE
00BéMa BelecTna.

Cuta Kak XapakTepucTHKa B3aummojaeucTBus Ten. Cuia yrnpyroctd U 3aKoH
I'yka. M3Mepenne cuiibl C TOMOIIBIO JUHAMOMETpa. SIBJICHHE TATOTEHUS U CUJia
TsokecTd. Cujia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIpXKEHU U TPEHHE MOKOs. TpeHue B MPUPOJIE U TEXHUKE.

Jemoncmpayuu.

1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.

2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.

3. HaGmropenue siBjeHUs HHEPIIUH.

4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TElL.

5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TET.

6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.

Jlabopamophuie pabomot u onvimot.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,

MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa IIo

HAKJIOHHOM IIJIOCKOCTH.

N3mepenune maccel Tena.

N3mepenue oobema TBEpAOro Tena

Ornpenenenue MIOTHOCTH TBEPAOIO Tea.

OnbIThl, E€MOHCTPUPYIOIIUE 3aBUCUMOCTh pacTskeHus (Aaedopmanun)
MPY>KUHBI OT MPUIOKEHHON CHUIIBL.

o v b~ W



7.

OnBITBI, TEMOHCTPUPYIOUIUE 3aBUCHUMOCTh CHJIBI TPCHHS CKOJIBKCHHUS OT
BECa TeJIa U XapaKTepa COMPHUKACAIONINXCS TOBEPXHOCTEH.

Paspnen 4. /laBiieHue TBEPABIX TeJl, KHUAKOCTEl U ra3oB.

HaBnenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUs AaBieHus. JaBneHue rasa.
3aBUCUMOCTb JaBJICHHMs Tra3a OT 00bEma, Temmeparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, >KUAKOCTAMHM M razamu. 3akoH llackana. ITHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHUS JKUIKOCTH OT TiyOuHbl. ['mapocratmueckuid
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

AtMmocdepa 3emunn u atmocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
BO3AyIHON o0onoukn 3eminn. OmnbiT Toppuuernnu. M3mepenue aTtmocgepHOro

JaBJICHUA. 3aBHUCHUMOCTh aTMOC(I)epHOI‘O AaBJICHUS OT BBICOTBI HAJl YPOBHEM MODP4I.

[TpuGops! 115t U13MepeHust aTMOCHEPHOTro TaBICHUS.
JleficTBUE KMIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teslo. BrITankuBaromas

(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxominaBanue.
Jemoncmpayuu.
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3aBUCUMOCTH JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenaya naBiaeHUs )KUIKOCTHIO U TA30M.

CooOmatoruecs cocy/bl.

['mppasnuueckuit mpecc.

[IposBnenue nercTBrst aTMOC(HEPHOTO AABICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOMIEH CHJIBI OT 00BEMA MOTPYKEHHOM YaCTH
T€Ja U IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITATKUBAIOIIEH CUIIBI BECY BBITECHEHHOM KUJIKOCTH.
YcnoBue IU1aBaHMs TeEJl: IJIABAaHUE WM MOTPYKEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS IIJIOTHOCTEM TeNa U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

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

OmnpeneneHue  BBITAIKUBAIONIEH  CHJIBI, JEUCTBYIOIIEH Ha  Telo,
MOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAUIKUBAIOIIEN CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTb BBITAJIKUBAIOLIECH CHJIBL,
JECUCTBYIONIEH HA TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

KoncTtpyupoBanne apeoMeTpa WIM  KOHCTPYHPOBAHUE JIOAKH U
OIpeAEIICHUE €€ TPY30NOABEMHOCTH.

Pazgea 5. Pabora u MOIIHOCTDH. DHEPrus.
Mexanunueckasi pabota. MOIIIHOCTb.



[IpocTbie MexaHU3MBbI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecusi pbiuara. lIpuMmeHeHue npaBuia paBHOBECHS pblyara K OJIOKY.
«3onoroe mpaBuwino» MexaHuku. KIIJI mpocteix MexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHHUKE.
Mexannueckass odHeprus. KuHeTmdeckass W NOTEHIMAIbHAs DJHEPIUS.
IIpeBpamenne 0THOTO BHUJIa MEXAaHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.
Jemoncmpayuu.
1. IIpumepsl MPOCTBIX MEXaHU3MOB.
Jlabopamopnuie padbomot u onvimot.
1. Ompenenenve pabOThl CUIIBI TPEHUS NIPU PABHOMEPHOM JBM)KCHHH Tela
110 TOPU30HTAJIBHOW ITOBEPXHOCTH.

2. Hccnenosanue ycaoBHM paBHOBECHS pblyara.
N3mepenne KII/] HakIOHHOM INIOCKOCTH.

4. N3ydeHune 3aKOHA COXPAaHEHMS] MEXAHUYECKON DHEPIUU.

8 KUIACC

Pa3znen 6. TerioBbie IBJICHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mopaenun TBEPAOro, >KHUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucramnmuueckue u amopdusie Tena. OObsiCHEHUE CBOWCTB T'a30B, KUIKOCTEH U
TBEPBIX TEJI HAa OCHOBE IIOJOKEHUU MOJICKYISIPHO--KUHETUYECKON TEOpUH.
CmaunBaHue U KamWUISIpHBIE siBJICHUA. TemIoBoe pacuIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUIOBOIO JIBUKCHUS
gactull. BHyTpeHnsss sHeprus. CrnocoObl H3MEHEHUS BHYTPEHHEH SHEPrumu:
TeIuIoIepe1ada 151 COBEpLICHUE paboTHI. Buner TEIUIONEPEAAYH
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JITYYEHHUE.

KonnuecTtBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro Oamanca. I[lmaBnenune w
OTBEpPACBAHUE KPUCTALNIMYECKUX BEIIECTB. YJENbHAs TEIJIOTa IJIABJICHUS.
[TapoobOpazoBanne u koHmeHcanus. Mcmapenue. Kumenme. YiaempHas Ttermiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTrO
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIJIMBA. Y A€JIbHAS TEIJIOTa CTOPAHUA.

[Mpunuunsl padotsl TernoBeix aABurateneid KIIJ[ TteroBoro asurarens.
TermnoBble IBUTaTENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.



3aKOH COXpPaHEHMS U NIPEBPALIEHUS JHEPTUHU B TEIUIOBBIX IIPOLIECCAX.
emoncmpayuu.

1.

2
3
4.
5
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10.
11.
12.
13.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysuu.

HaGmonenue siBjieHU cMaurBaHUS U KalTWUISIPHBIX SBICHUH.
HaGmtoneHue TemioBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mpu M3MEHEHUU 00BbEMA M HArpEeBaHUU WJIU
OXJIAXKJICHUU.

[TpaBunia usmepeHus TemMnepaTyphl.

Buabl Terionepenaum.

OxnaxxeHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHUE TEIIIOEMKOCTEH pa3IMYHBIX BEIIECTB.
HaOmnronenue KkuneHus.

HaGmroenre mocTostHCTBA TeMIepaTyphl IPH TUIABJICHUH.
Mojenu TeIJIOBBIX ABUTATEIICH.

Jlabopamopnuvie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

OmnpeneneHue qaBieHUs BO3yXa B OaJUIOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €To
00bEéMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[IpoBepka rumOTE3bl JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPruu Tella B pe3yJsibTare
TEIIOTIEpeIauu U pabOThl BHEITHUX CHIL.

HccnenoBanue sBICHUS TEIIOOOMEHA IPH CMEIIMBAHUHU XOJOJHOW U
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJIO0OMEHE C HArpEeThIM METANTHYSCKUM ITHITHHIPOM.

Onpenenenue yaeabHONU TEIUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucrnapeHus.

OrnpeneneHue OTHOCUTEIILHON BIIAXKHOCTH BO3/yXa.

OrnpeneneHue yaeabHOM TETIOTHI TUIABACHUS JbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.



OnekTpu3auus Tenl. JIBa poaa 3JIEKTpUUYECKHUX 3apsaoB. BzammojeicTBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJEHUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYHMHBI 3aPSI0B U PACCTOSHUS MEXIY TEJIaMH).

Onektpuueckoe mnozne. Hanpssk€HHOCTH dneKkTpuueckoro mnoss. IlpuHuun
CYINEpIO3ULIUHU IEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenune aroma. IIpOBOOHMKM UM JUDNEKTPUKU. 3aKOH  COXPAaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
HNcTtoyHuku mMOCTOSSHHOTO TOKA. JIEMCTBUSA IJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckas uenb. Cuima  Toka.  DJEKTPUUYECKOE  HAMNpsKEHUE.
ConpoTuBieHue MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
nasi ydactka uenu. [locnemoBaTenbHOe W MapajuiesIbHOE — COEJUHEHUE
MPOBOJHUKOB.

PaGora w MoONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jkoyms—JIeHna.
DneKTpuUecKue ey U MOTpeOUTeNIN IEKTPUIECKOo s3Heprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[locTosstHHBIE ~ MarHuTHl.  B3anMoneilcTBME  NOCTOSIHHBIX ~ MAarHHUTOB.
MaruutHoe nosie. MarHuTHOE nosie 3eMJIM U €ro 3HAUYEHUE [JIs KU3HU Ha 3eMIle.
OneiTr  Opcrega. MarHutHoe 1oJi€  3JIEKTPUYECKOro Toka. IIpumeHeHue
AIEKTPOMArHUTOB B TEXHUKE. [|elicCTBME MArHUTHOIO MOJIS HA MPOBOJHUK C TOKOM.
DNEeKTpOABUraTeNb TOCTOSIHHOTO ToOKa. Mcmonab30BaHUWE JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SABneHue 3nekTpoMarnuTHOW uHaykiuu. [IpaBuio Jlenna.
DIEeKTpOoreHepaTop. Cnioco0b1 MOJTYy4YECHUS ANEKTPUUYECKOU SHEPIHH.
DNEKTPOCTAHIIMK Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpauuu.

DJIeKTpHU3alus Te.

JIBa pojJia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.
DneKTpocTaTuuecKas UHIYKIUSI.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiI0B.
[IpOBOTHUKH U AUDIEKTPHUKH.

MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky NOCTOSSHHOTO TOKA.

JIelicTBUA 3IIEKTPUYECKOTO TOKA.

10. DNEKTPUYECKUIN TOK B KUJIKOCTH.

11. ["a30BbIl pa3psa.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenune 21eKTpuYecKOro HarpsKeHNUsI BOJIbTMETPOM.

PeocraTt u MarasuH conpoTUBICHUM.

B3aumopenicTBre NOCTOSIHHBIX MAarHUTOB.

MopaennpoBaHue HEBO3MOKHOCTH PA3AEIEHUS MTOIOCOB MATHATA.
MopaenupoBaHUE MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.
OmneiT Opcrena.

MarsuTtHoOE 1osie ToKa. DJIEeKTPOMArHHUT.

JleficTBrE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
DNEKTpOABUraTEb MOCTOSSHHOIO TOKA.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW MHIYKIUU.

Omnbrtel @apanes.

3aBUCHMOCTh HAIIPABICHUS MHAYKIMOHHOIO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

DIEeKTpOoreHepaTop MOCTOSHHOTO TOKa.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ w

10.
11.

12.

13.
14.

OnbITel 1O HAOMIOJEHUIO DJICKTPHU3allMM  TEJl HWHAYKIHMEH | 1pu
CONPUKOCHOBEHUH.

UccnenoBanne JeWCTBHUS DSJIEKTPUUECKOTO TOJISI HAa TPOBOJHUKU H
TUAIEKTPUKH.

COopka u npoBepka paboThl IEKTPUUYECKOMN IIEMU TOCTOSHHOTO TOKa.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO YEpPE3 PE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TPOBOJHHKA OT €ro JUIMHBI, IUIOMIAAX MOMEPEUYHOIO
CEUYEHUs U MaTepHaa.

IIpoBepka mpaBuia CHOXKEHUS HANPSHKEHUM IIPU IOCIEA0BATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna [Js CWIBl TOKAa MPU MAPAIIEIBHOM COEIUHEHUHU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 PEe3UCTop.
Onpenenenne MOIIHOCTH  3JIEKTPUYECKOTO TOKA, BBIAEISAEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEPE3 JIAMIIOYKY, OT
HaIpsSHKEHUS HA HEW.

Onpenenenue KIIJI narpesares.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MAarHUTOB.



15. I3yyeHrne MAarHUTHOrO IIOJISL  IIOCTOSAHHBIX MArHUTOB IIpU  HUX
00BEIMHEHUY U Pa3/ICIICHUN.

16. MccnenoBanue OeMCTBUS IEKTPUIECKOIO TOKA HA MAaTrHUTHYIO CTPEJIKY.

17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI  B3aUMOJIECHCTBHS
KATyIIKA C TOKOM M MarHutra OT CWIbl TOKa W HAIpaBlICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MarHUTHOTO I10JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenune KII/I anexTpoaBUraTenbHON yCTAHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMU:
UCCIIEIOBAHNE W3MEHEHUU 3HAYEHUsT W HaIPABJICHUS HMHAYKIMOHHOTO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

MexaHnnueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHne. HepaBHoMepHOe NpsiMOJIMHETHOE ABMKeHUE. CpeHsas 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe nBuxkeHue. CB0OOIHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMkKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHUE.

[Tepsbiii 3akoH Hptotona. Bropoit 3akon HeroTtona. Tperuit 3akon HeroToHa.
[TpuHUUI CyNIEpIIO3UIUU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUS MOKOS, IPYTrue BUAbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
najgenus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTs 1 neperpys3ku.

PaBHOBecue marepuaibHOW TOYKUA. AOCOMIOTHO TBEpAOE Teio. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIUIEHHON OChIO BpaneHusa. MOMeHT cuiibl. LIeHTp TsKecTH.

Nmnynee Tena. M3menenue ummnynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
nMIyJibca. PeakTHBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cuil TSXKECTH, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAs SHEPTHUS TeNa, TOTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIIH. [0TeHIIManbHas SHEeprus CxaTor npyxuHbl. Knnetnueckas
sHeprusa. Teopema O KMHETHYECKON IHEPIUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.



L

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

HalmroneHre MexaHU4ecKoro JBHXKEHHSI Te€lla OTHOCUTENIBHO Pa3HBIX TE
OTCUETA.

CpaBHeHME TyTE€d W TPACKTOPUN ABUKEHUA OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHHUS NPSIMOJIMHENHOTO JIBUKECHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

HaGmronenue nBuxkeHus Teia 1o OKpy>KHOCTH.

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

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tela U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHUIT IPU B3aUMOICHCTBUU TE.

HN3meHeHue Beca Tena npu YCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca Npu B3aMMOJEUCTBUHU TEI.

[IpeobpazoBanus SHEPTUU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUM.

CoxpaHeHre UMIMyJibca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYeCKON IHEPTUH TIPH CBOOOTHOM IaJICHHUH.
CoxpaHeHue MEXaHWYECKOM HEPTUM MIPHU JIBUKEHUM TEJa MOJT 1€HCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEro PaBHOMEPHOTO
JBUKEHUS TIApUKa WA TEICKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJIbKEHUSA OpycKa WIM JIBUKCHUS
HIapyKa 1Mo HAaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla TPU PABHOYCKOPEHHOM JIBIDKEHUU T10
HAKJIOHHOM IIJIOCKOCTH.

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

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJIbHOW CKOPOCTH IYTH OTHOCSTCS KaK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBHCHUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI
HOPMAJILHOTO JTaBJICHHSI.

Omnpenenenne kodhPUIMEHTa TPEHUS CKOJTBKCHUS.

Ornpenenenue KECTKOCTA NPYKUHBI.



9. Ompenenenue pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBUKEHUU TeEJa
10 TOPU30HTAIIBHON OBEPXHOCTH.

10. OnpenenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
MCITI0JIb30BAaHUEM HEMOJBMXKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpaHEHUsI SHEPTUU.

Pasznen 9. Mexanun4yeckue Kojie0aHUs U BOJIHBI.

KonebarenpHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJCOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTtemMaTHudecKUuii U NpYyKUHHBIA MasTHUKU. IIpeBpaienue
SHEPTUU MPH KOJIEOATEIHHOM JIBUKEHUU.

3aryxatomme  koneOanus.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexanndeckue BoJHBL. CBoiicTBa MeXaHWYeCKUX BOJIH. [IpogonbHble
NOMNEPEYHbIE BOJIHBI. JlMHA BOJHBI M CKOPOCTh €€ pacnpoCTPaHEHMS.
MexaHndeckue BOJHBI B TBEPIOM Tele, CEUCMUUECKHE BOJHBI.

3Byk. I'poMKkoCTh 3Byka W BbicoTa ToHA. OTpakenue 3Byka. MH]pa3Byk u
yIIBTPA3BYK.

Jemoncmpayuu.

1. HaGmionenune xoneGaHuii Ten MojJ OEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
YIPYTOCTH.

HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TPy KUHE.

HaGnronenrie BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

Pacnipoctpanenue npo10bHBIX U MONEPEYHBIX BOJIH (Ha MOJIETN).
HaGmronenrie 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

. AKyCTHYECKHUI PE30HAaHC.

./Iaﬁopamopubte pabomul u onvimol.

1. OmpeneneHue dYacTOThl M Tepuoja KoneOaHWii MaTeMaTUYeCKOTo
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MasTHHUKA.

2. OmpezeneHue 4aCTOTHI U MEpUoa KoJieOaHUN MPY>KUHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH TiepHoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccmenoBaHue 3aBUCUMOCTH TEpHO/Ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.

6. ONbITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoJa  KojeOaHui
IPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBL.

7. W3mMmepenue yckopeHusi CBOOOJHOTO MaICHHUS.

Pa3znen 10. Di1eKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.



ONEKTPOMArHUTHOE  MOJie.  OJIEKTpOMarHuTHele  BOiHBL.  CBoOMCTBa
3NeKTpoMarHuTHbIX BOJIH. [llkama snexkTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DnekTpoMarauTHas npupoaa cera. CkopocTh cBeta. BoiHOBBIE CBOKCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TOMOIIBI MOOUIIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIe AIBJICHHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHeEiHOE

pacnpoctpaneHue cBeta. 3atMeHusi Connia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenue cBeta. 3akoH TpejaomieHUs cBeta. [loHOe BHYTpeHHEe
OTpakeHue cBera. VICmonab30BaHWE TOJHOTO BHYTPEHHETO OTpaXEHHUs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xon nyweit B jumH3e. OnTuyeckas cucremMa ¢oToarmapara,
MUKpPOCKONAa M Tejleckona. ['J1a3 Kak onTHYecKas cucTema. BIn3opykocTh H
NaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmektp. Onbitel HetoTona. Crnoxkenue
CIEKTPAJIbHBIX IBETOB. J(Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE PacCIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue ceera.

Onrtruyeckuil CBETOBO/I.

Xox myueit B cobuparoiieii TuH3e.

XO0JI Tyder B pacCEUBAIOLIEH JTUH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[Tpunuun neiictBusa gortoamnmnaparta, MUKPOCKOIA U TENECKOIA.

10. Monens ri1asa.
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11. Pasznoxenue 6e10ro cBETa B CIIEKTP.

12. ITonmyueHnue 6e10T0 CBETa MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBUCHMMOCTH yTJila OTPa)XCHHS CBETOBOTO Jydya OT yIja
TaJICHUsI.



2. M3ydeHue xapakTepUCTUK U300paKEHUS MPEIMETa B TUIOCKOM 3€pKaie.

3. HccnenoBanue 3aBUCMMOCTH yIJIa MIPEJIOMIIEHUS CBETOBOIO JIy4a OT yria
MaJICHUS Ha TPAHULIE «BO3AYX—CTEKIION.

4. llonyueHune N300pakeHU ¢ TOMOIIBIO COOMPAIOIIEN JTUH3BI.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomien
JIVH3BI.

6. OMBITHI IO Pa3JI0KEHUIO OEJI0T0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHHUHM Yepe3
I[BETOBBIC (DUIIHTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pesepdopna u mianerapHas mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u norjomieHrue cBera atomoM. KBanThl. JInHeHyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- 1 raMma-uznyudenus. CTpoeHue aTOMHOTO
saapa. HykimoHHas wmopaenb aroMmHoro sigpa.  HM3ortombl.  PaamoakThBHBIE
npeBpaieHus. [lepuoa nmonypacnanga aTOMHBIX sIAEP.

SAnepHble peakiuu. 3aKOHBI COXpPAHEHUS 3aPsAI0BOTO M MACCOBOTO YHCEII.
DHeprusi CBsi3M aTOMHBIX sAnep. CBs3b Macchl M 3HEpruu. Peakinuu cuHTE3a U
nenenus sanep. Ucrounuku snepruun CosiHia U 3BE37.

Anepnas sHepreruka. JleWcTBUS pPAAMOAKTUBHBIX HU3IIYYEHUN HaA IKHUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIECHHUS.

2. CrekTpsl pa3JInYHbIX Ia30B.

3. Cnextp Bojopoja.

4. HabGnronenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTrurka MOHU3UPYIOIMNX U3TYUYECHHH.

6. Peructpanus uznyyeHus NpupoOAHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophuie pabomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUCHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPIMHU YaCTULBI IO TOPMO3HOMY

nytu (o gororpadusim).

3. W3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-0000 1A U MOXYJIb.

[ToBTOpUTETHEHO--0000MIAIOIIII MOYITH IPEIHA3HAYCH JIJISI CHCTEMAaTHU3aINH
u  0000mIeHWS  TPEIMETHOTO  COACpPXKAHWUS U ONBITA  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (Qu3HKe I 00y4Jarouuxcs,
BBIOPABIINX 3TOT YUEOHBIN MPEIMET.



[Ipy n3yyeHUU NAHHOTO MOAYJIS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BHUJIbI
NeATeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEUMBACTCS JTOCTHXKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  PE3YyJIbTaTOB  00yueHus, (dopmMupyercs
€CTECTBEHHOHAYYHAsTPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB HCCIIEIOBAHUSA
SBJICHUU TPUPOJLI U TEXHUKH, OBJIAJECHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHSSA [OJYYCHHbIE 3HAHUA, peElarh 3a4ayd, B TOM YHCIE
KaYECTBECHHBIC U DKCIIEPUMEHTAJIbHBIE.

[IpyHUMTIHANBHO AESATEIIBHOCTHBIM XapaKTep JAHHOTO pas3felia Pean3yeTcs
32 Ccu€T TOro, 4YTO OOYy4YarolIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPBIX UM
npeajaraercs:

HAa OCHOBE TIOJIYYEHHBIX 3HAHWUW pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPYIKAOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbI HCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIe 1Sl POBEPKU THUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh Hay4YHbIE OCHOBBI HamOoJie€ Ba)KHBIX JOCTHXKECHUUW COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEDP, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BHUJIOB
SHEPTUMU.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTHXKEHUE JIMYHOCTHBIX, METAPEAMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEpECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nUYecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUZUKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTb K aKTHBHOMY YYacCTHIO B OOCYXKJEHUH OOIIECTBEHHO3HAYUMBIXU
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

— OCO3HAHUE BAXKHOCTU MOPAJIbHO--dTUYECKUX TMPUHIIUIIOB B JICSITEIHHOCTU
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE 3CTETHUYECKUX KauecTB (pU3Myeckod Hayku: €€ TapMOHUYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAy4YHOW JIO0O3HATENBHOCTHU, HMHTEpPEca K HCCIEI0BATEIBCKON
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpOrax, C 3JEKTPUUYECKUM M TEIUIOBBIM OOOPYTOBaHHEM B
JOMAITHUX YCIOBUAX;

— chopmMupoBaHHOCTH, HaBbIKa pedIeKcHy, MPU3HAHKE CBOETO TIpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE Yy4YacTHE B PEIICHUU NPaKTHUYECKUX 3aJay (B paMKaX CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM,

e — UHTEPEC K MPAKTUYECKOMY M3yUEHUIO TPOPEeCcChii, CBI3aHHBIX C (PUUKOI;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEGHTAllMsI Ha MPUMEHEHHE (PUBUUECKUX 3HAHUM JJIs PEIICHHUS 3ajad B
o0slacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX TTOCIEACTBUHI JJIs1 OKPYKAIOLIEH CPEIbI;

e — OCO3HaHHWE TrJI00AJILHOTO XapakTepa SKOJIOTHYECKUX MpoOiaeM M MyTed HX
pelieHus;

e §8) ajanTanuyM K M3MEHAKIIMMCS YCJIOBHSIM CONHAJBHOH M MPUPOIHOM
cpebl:

e — TMOTPEOHOCTH BO B3aMMOJCUCTBUU MPHU BHINIOJHEHUU HCCICIOBAHUN U
MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIIEHWE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO
JeSITeIbHOCTD;

e — OTPeOHOCTH B (HOPMUPOBAHUU HOBBIX 3HAHUM, B TOM YHCIIE (POPMYTUPOBATH
U7, TIOHSATHS, TUTIOTE3bI O QU3UIECKUX 0OBEKTAX U SBIICHUSIX;

e — OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHMKM U KOMIIETEHTHOCTEH B 00JacTH
[1)76370 478

e — IUTAHUPOBAHUE CBOErO0 pa3BUTUS B NPHOOPETEHHWU HOBBIX (UZUIECKUX
3HAHUM,

e — CTpPEMJICHUE aHAJIM3UPOBATH U BBISBIIATH B3AUMOCBSI3U IMPUPOIBI, OOIECTBA U
SKOHOMHUKH, B TOM YHUCJI€ C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JCWUCTBUM C YUETOM BIMSHUS Ha OKPYXKAIOIIYIO CpEny,
BO3MOJKHBIX TJIOOQTIBHBIX MTOCEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst OyayT chopmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIE  y4eOHBIC  JCWCTBUS,  PETYJISTUBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBJSITh M XapaKTEpU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(siBIEHUM);

YCTaHABJIMBATh CYLUIECTBEHHBIN MPU3HAK KJIAacCU(UKAIMU, OCHOBAHUS JJIs
000011I€HHS U CPAaBHEHHS;

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIINXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh NPUYMHHO--CJIEICTBEHHBIE CBS3U NPU H3YYEHUU (U3HUECKUX
SBJICHUW U MPOLIECCOB, JENaTh BBIBOJbI C MCIOJIb30BAHUEM JEIYyKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aMMOCBSI3AX
(du3HUeCcKUX BETUYMH;

CaMOCTOSATEJILHO BBIOMpPATh CHOcO0 pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIlICHMs, BbIOOp Hauboliee
HNOJXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBaHHE (PU3MUECKOTO
SBJICHUS,

OLICHMBATh Ha TMPUMEHUMOCTh U JOCTOBEPHOCTH HH(MOpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENTHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOIEHUS], OTIBITA, UCCIIEA0OBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

IPUMEHATh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI M 3apOChl IIPH ITOUCKE U
orOope MH(pOPMAIMM WA JAHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3ndeckoi 3a1a4m;

aHAJM3UPOBaTh, CHCTEMAaTH3UPOBATh U MHTEPIPETHPOBATH MHOOPMAIUIO
Pa3IUYHBIX BUIOB M (JOPM IMPEACTABIICHHUS,

CaMOCTOSITCJILHO  BBIOMPAaTh ONTUMAJIbHYI (OpPMY IpEICTaBICHUS
uHbOpMaIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, ThuarpaMMaMu, HHOU rpauKOi M UX KOMOUHAIIUSIMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JI€ OOCYyXJeHHs y4yeOHOro marepuaiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBATh WU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJASpKaHUE
0J1aroKeaaTeIbHOCTH OOIICHMS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4KMe U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YyIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITA
(9KCIEpUMEHTA, UCCIEAOBaHMS, POEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHAHOM U
UHAUBUAYATbHON paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3nYecKon
npo0JIeMBbl;

OPUHUMATh LI COBMECTHOM NIESITEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTH)KEHUIO: paclpeiessaTh poJid, OO0CYyXaaThb MPOLECChl H
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpPABICHUIO U KOOPJAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOUIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSATEIHLHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHsIX, TPEOYIOIIHNX
JUTsE petieHust GU3NIECKUX 3HaAHU;

OpUEHTUPOBATHCS B  PAJMMUHBIX  MMOAXOAAX MNPHUHATHUS  pelIeHUN
(MHOIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMIeE, MPUHATHE pelIeHUN
TPYION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pPellIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTHUPOBATh Mpe/jlaraeMble BApUAHTHI PEIICHHUI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKCHHS) PE3yJIbTaTOB
NEeATENbHOCTH, JaBaTh OLICHKY IPHUOOPETEHHOMY OIMBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh Ce0sl HA MECTO APYroro 4yejoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE MPABO Ha OIIMOKY MPHU pelIeHNH GU3NUECKUX 3a7a4 WIN
B YTBEPXKIECHUAX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO APYroro.

NPEAMETHBIE PE3YJIBTATBI

K xonIy oOyuenusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIONIB30BaTh  MOHATHS:  (PU3MUEeCKMe U XUMUYECKHE  SIBJICHMS,
HaOII0JIeHUEe, SKCIEPUMEHT, MOJEeb, THUIOTE3a, CAUHUIBI (U3UIECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHMS BellecTBa (TBEPIOE,
KUJKOe, Ta3000pa3HOE), MEXaHWYECKOe JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIAS
cuJa, nedopmanus (ympyrasi, MJIacTUYeCcKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHWE YACTUIl BEIECTBA,
PaBHOMEPHOE  JBH)KEHHE, HEPABHOMEPHOE  JIBUJKCHUE, HWHEPLHUS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpallleHUs, TMepejaya JaBjiCHUS TBEPABIMU TeEJIaMHU, >XUAKOCTSIMU U
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, NpeBpalleHUs
MEXaHUYECKOW PHEPruM) MO OMHCAHHIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE ONBITOB, JJEMOHCTPUPYIOIIMNX JaHHOE (PU3UYECKOE SBIICHUE;
pacmo3HaBaTh TNPOSIBICHHE U3YYCHHBIX (U3MYECKUX SBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IIPUMEPBI BUKEHUSI C PA3JIMYHBIMU CKOPOCTSAMHU B >KMBOM U HEXKUBOU
IIPUPOJAE, JEUCTBHE CWIBI TPEHUsS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EpHOTO N1aBJICHUs Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PU3NYECKUX SBIICHUN;
OIMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BeTMYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
IIyTh, CKOPOCTb, CPEAHAS CKOPOCTh, CUJa YIIPYTOCTH, CUJIa TSKECTHU, BEC
Tela, cuila TpPeHWs, HaaBieHue (TBEPAOro Tena, KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYECKass pabdoTa, MOITHOCTbh, IUIEYO CHIIBI,
MOMEHT CHJIbI, KO3(DQUIMEHT TO0JIE3HOTO JEHCTBUA MEXaHU3MOB,
KMHETUYeCKasi W MOTEHUHAJIbHAs HEPrusi), MpU ONHCAHUU MPaBUIILHO
TPaKTOBaTh  (PUBMYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIMYHMH, HUX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYHH, HAXOIUTH (HOPMYIIBI,
CBSI3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BEIIMUYUHY C APYTUMU BEIUYUHAMH,
CTPOUTH rpaUKy U3yUYECHHBIX 3aBUCUMOCTEN (PUBNUECKUX BEITUYMH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOb3Ys TpaBuiia CJIOXKEHUsI Cuil (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBECHUs pblyara (0J0Ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPruM, MpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUYECKOE BBIPAKECHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE€ CHUTYyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJIATh TIPUYUHHO--CJICICTBEHHBIE CBSI3M, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpor Ha 1—2 M3y4YEHHBIX CBOWCTBA (PUBHMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7adyd B 1—2 JEHCTBUS, HCMOJB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBarolMe (DU3NUYECKUE BEIUYMHBI: Ha OCHOBE aHalin3a
YCJIOBHS 3aJlau 3aMKUChIBATh KPATKOE YCIOBHE, MOACTABIATh (hU3NUECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOJHUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOUMBIE JIJIsl PEeIIeHUs 3aj]iay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKOU BEITMUNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPHIE MOXHO PEIIUTh TMPU TMOMOIIU
(bu3MUeCKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
Opennoyoxenue  (TUMOTe3y),  pa3auyaTb U HWHTEPIPETHPOBATH
MOJIYYCHHBI pe3yibTaT, HAXOJUTh OIIMOKM B XOJI€ OIbITa, JeNaTh
BBIBOJIBI TI0 €T0 pe3yJjIbTaTaMm;

OPOBOAUTH OMBITBI 1O HAOMIOAEHUI0 (PU3WYECKUX SIBICHUM WU
bu3uIecKux CBOWCTB TeJ: bopMyIHpOBaTH IpOBEpsieMbIe
MIPENOIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pYyI0BaHNUA,
3aMMChIBaTh X0 ONBbITA U (DOPMYITUPOBATH BHIBOIBI,

BBITIONHATH TMPSIMbIE W3MEPEHHUs PACCTOSHUS, BPEMEHH, Macchl Tea,
o0béMa, CcHIBI M TEMIEPaTypbl C MCIOIb30BAHUEM AaHAJOTOBBIX U
UpoBBIX TPHOOPOB, 3aMUCHIBATH TMOKa3aHUS MTPUOOPOB C YUIETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTH UCCIIEIOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
IpPYrol C UCHOJb30BAaHUEM MPSIMBIX HM3MEPEHHI (3aBUCUMOCTH IyTHU
PAaBHOMEpPHO JBWXKYILETOCS Tela OT BPEMEHHU JBUKEHMS Tella, CHUJIbI
TPEHUS CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBHCUMOCTH CHJIbI TPEHUS OT IUIOMIAN COMNPUKOCHOBEHUS TE€Jl, CUIIbI
YIIPYTOCTH OT YIJIWHEHUS MPYKHWHBI, BHITAIKUBAIOMICH CHIIBI OT 00BbEMa
NOTpyKEHHOM YacTH Tesa U OT IJIOTHOCTH KUAKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
MJIaBaHUS TEJ, YCIOBUH paBHOBECHs pbhlyara W OJOKOB), Y4acCTBOBATh B



IUIAHUPOBAHUM  YYEOHOTO WCCIENOBaHUs, COOWpaTh YCTaHOBKY W
BBITIOJHATh M3MEPEHUs, CIEeNys MPeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DH3UYECKUX BEIUYHH B BUJC
MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBAHNS;

NIPOBOAUTL KOCBEHHBIC H3MEpPEHHUS (U3UYCCKUX BEIWYUH (TUIOTHOCTH
BEIIECTBA JKUIAKOCTH W TBEPAOTO TeJa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOAP(DHIIMEHT TOJIC3HOTO JACHCTBUS
NPOCTBIX MEXaHWU3MOB), CJHCAYsS MPEAIOKECHHOW WHCTPYKIIMH: TIPH
BBITIOJTHEHUN W3MEPEHUH COOMpaTh HKCIIEPUMEHTAIbHYI) YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEITUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TEXHHUYCCKHX YCTPOMCTB:
BEChI, TEPMOMETpP, JIWHAMOMETpP, COOOIMIAIOIIHECS COCYAbI, OapomeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS IUIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
NOJIIMITHAKHA, YCTPOHCTBO BOJONPOBOJAA, THIPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
O CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMbIC (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  IpHMEpax)
NPaKTUYECKOTO HCIOIb30BaHUSA (U3MUECKUX 3HAHUU B IOBCEIHEBHOMN
KU3HM 11 obecriedeHus1 0€30MacHOCTH IIPU OOpaIlleHHH C TTPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS U COOJIOJCHUS
HOPM IKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBJISITh OTOOpP HWCTOUYHMKOB uWH(opmanuu B HWHTepHeTEe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIB30BaTh MPH BBHITOTHEHUH YYEOHBIX 3aJaHUA HAYYHO--TIOMYJISIPHYIO
auTepaTtypy  (PU3WYECKOTO  COAEp)KaHWs, CHOPaBOYHBIE MaTepPHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIE KpAaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM



quciae MyOJaMYHO JAeNlaTh KpaTKHe COOOLIEHMsI O Pe3yibTaTax IPOEKTOB
WIM y4eOHBIX MCCIEIOBAaHUM, MPU O3TOM T[PAMOTHO HCIOJIb30BATh
M3YYEHHBIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE IIPE3CHTAlLEH;

OpU BBIIOJHEHUH YYEOHBIX NPOEKTOB W HCCIEAOBAHMIA pacrpenesnsiTh
00s3aHHOCTH B TpyMNIE B COOTBETCTBUM C IOCTABJICHHBIMHU 3aJadyaMi,
CIEOUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKAaTHUBHOE B3aUMOJEHUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLINX.

K xoniy o6yuenusi B 8 Kiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JTBUKCHHE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAITUYECKUE U
aMmopdHble Tena, HACBHIIEHHBIH W HEHACHIIMICHHBIM Tap, BJIAXHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrus, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUICCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U TUDJICKTPUKHU, TIOCTOSTHHBIN JIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE PAaBHOBECHE, CMAuMBaHUE, KANWUISIPHbBIC SIBIICHHS, HCIIApEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaum3anus (OTBEpAEeBaHUE), KUIICHHE,
TEeIIonepeaayda (TeTI0MpPOBOAHOCTS, KOHBEKIIHS, U3IIy4YCHHE),
ANEKTpU3AlUs T, B3aUMOJICUCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aHMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WUHIYKIIUS)
0 ONUCAHHUI0 HX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TNPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXaIoleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATXKEHHE W KalWUIApHbIE SIBJIEHUA B MPHUPOJE,
KpUCTalUlbl B Tmpupone, uzinydeHue CoJiHIIA, 3amMep3aHHe BOJIOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
ABJIICHUS B atMmoc(epe, dMEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emiid, Jped( MOII0COB, POJb MArHUTHOTO MOJS ISl KU3HU Ha
3emiie, MONSIPHOE CUSIHUE, TPU ITOM MEPEBOJIUTHh MPAKTHUECKYIO 33a/1a4y B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dbu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrUsi, KOJIUYECTBO
TEIJIOThI, yJeJbHAsg TEIJIOEMKOCTh BEILECTBA, VJEJbHAs TEIUIOTa



IUIaBJICHMS, yJeJdbHAas TEIJIOTa NapooOpa3OBaHMs, yJeidbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM
MAIlIMHbI, OTHOCUTEIbHAs BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANpPsDKEHUE, COINPOTHBJIEHUE IPOBOJHMKA,
yIEeIbHOE  CONpPOTHBJIEHHE  BEUIeCTBAa, pabora W  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(U3MYECKHI CMBICI MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(¢u3MUeCcKUX BEJIWYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
(Gu3MUeCKyl0 BEIMYUHY C JPYTMMU BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu3oBaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE TOJOKEHUS MOJIEKYJSIPHO--KUHETHUECKON TEOpUU
CTpOEHUS BEIECTBA, MPUHIUIT CYNEPIO3UIIUU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH OMa 1Sl ydacTKa UEH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DHEPruM, IMpPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NUYECKHE MPOLECChl M CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallUld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIIATH
NPUYHUHHO-CIIEJICTBEHHBIE CBA3HU, CTPOUTH 00BsICHEHUE U3 1—2 JTOrHYEeCKUX
IaroB ¢ Omopod Ha 1—2 HW3y4YEHHBIX CBOMCTBA (PUMUYECKUX SIBICHHIA,
(bu3MUECKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayd B 2—3 JEHCTBHS, WCIOJB3YSd 3aKOHbI U
dbopMyIbl, cBs3bIBAOIINE (U3MUYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABIATH HEOOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYIIBI,
HEeoOXOoMuMbIe g €€ pelieHus, MPOBOAWTh pacyéThl U CPaBHUBATH
HOJyYeHHOE 3HaUeHHE (PU3NUECKON BEJIMUMHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PpEUINTh IPH MOMOIIU
(¢u3nYecCKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEANONIOKEHUE, OLEHUBATh IPABUIBHOCTH IOpsAIKa
IIPOBEJICHUS UCCIIEAOBAaHMUS, J€JaTh BIBOBI;

NPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
¢du3nUecKnX CBOMCTB Tel (KamWUSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NpPH M3JIYyYEHWH OT LBETA M3JIydarolmed (IOraolarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
IJIOIAAN €€ IIOBEPXHOCTH, OJJIEKTpU3alus TeJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJECHUCTBUE IIOCTOSTHHBIX MAarHUTOB,



BU3yaJIU3allisl MArHUTHBIX TIOJIE TOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHuTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOMICTBAa 3JIEKTPOMArHura,
CBOICTBa 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs, OMUCHIBATH XOJI OMbITA U (DOPMYIUPOBATH BHIBOJIBI;
BBIMOJHATh  MpsIMble  M3MEPEHUsT  TEeMIIepaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTU BO3[yXa, CWJIbl TOKAa, HANPSDKEHUS C HCIOIb30BAaHUEM
aHAJOTOBBIX MPUOOPOB U JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COTIOTHON MOTPEITHOCTH;
IPOBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Apyrod ¢  HCHOJB30BAHMEM MpPSIMBIX  HM3MEpEeHUuM  (3aBUCUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TOMNEPEUHOTO
CEYEHHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BELIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIETO0 4Yepe3 TMPOBOJHMK, OT HANpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEIOBAaHUE TMOCIEAOBATEIBHOTO M MApaJJIeIbHOIO  COEIMHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEJAOBaHHE, COOMpPATh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIeNys MPeUI0KEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BHUAE TaOnull U TpaduKoB,
JIeNaTh BHIBOIBI 10 pe3yIbTaTaM UCCIEeI0BAHMUS;

IPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BeNMUYUH (yIenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE MPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATh HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIeysl MPEIIOKEHHOW WHCTPYKIIUHU, U
BBIUUCTISITh 3HAUCHHUE BEJIMYUHBI,

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MMacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS  U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB € ONOpPOM HAa HMX ONUCaHUA (B TOM 4YHCIE:
CHUCTeMa OTOIUICHUS JIOMOB, TUIPOMETp, MapoBas TypOWHa, aMmIepMeTp,
BOJIBTMETP, CUETUYMK DSJIEKTPUUYECKON DSHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpHkl, HAarpeBaTeNbHbBIE HIIEKTPOIIPUOOPHI (IPUMEPDI), SJIEKTPUUECKUE
PEeAOXPAHUTENH, AIEKTPOMArHUT, AJIEKTPOIBUTaTEIb IIOCTOSHHOTO TOKA),
UCTIOJB3Yysl 3HAHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUM M HEOOXOAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIIbHBIE
npuOOpel MO CXeMaM H© CXEMAaTHYHBIM pPHUCYHKaM  (KUJIKOCTHBIN
TEPMOMETpP, TEPMOC, NCUXPOMETP, TMTPOMETP, JABUTrATENIb BHYTPEHHEIO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHUX



[eneil ¢ MoCIe0BaTEIbHBIM U TApaJUIETbHBIM COSTUHEHHEM 3JIEMEHTOB,
paszimyasi yCJIOBHBIE 0003HAUYCHUS HIIEMEHTOB YJIEKTPHUECKUX IIETICH;
MPUBOMUTH  TpUMEpPHl  (HAXOAUTh  HWHPOPMANMIO O  TIPUMEpPax)
MPAKTUYECKOTO HCIIONh30BaHUS (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU I oOecrieueHns 0€30MacHOCTH P OOpaIeHu: ¢ MPUOOpaMu U
TEXHHYECKUMHU YCTPOMCTBAMHU, COXpPAHEHUS 3I0POBbSI W COOJIIOICHHUS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIIEeH cpesie;

OCYIICCTBIISITh TOUCK HMHpOpManuu (U3HYECKOTO COJCpKAHHS B
WNuTepHeTe, Ha OCHOBE WMCIOIIMUXCS 3HAHMA W TYTEM CpaBHEHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICIATH  WH(GOpMAIUIO, KOTOpas
SIBJIICTCS IPOTHBOPECYNBOM MIIH MOXET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh NP BBITOJTHCHUHM YYCOHBIX 3aaHU HAyYHO--TIOMYJISPHYIO
aMTepaTypy  (PU3MYECKOTO  COJCp)KaHUs, CIPABOYHBIC MaTepPHAIbI,
pecypcel cetn MHTEpHET, BlaaeTh NpuéMaMu KOHCIIGKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHUCHMCHHBIC W KpaTKUE YCTHBIC COOOIICHHS,
0000mass wHpOpMaNMIO W3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
colepKaHWs, B TOM 4YHCIE NYOJIMYHO TMPEACTABIATH PE3YyIbTaThl
MPOEKTHOW WIJIM HCCIIEIOBATEILCKON NEATEThHOCTH, MPH 3TOM T'PaMOTHO
UCTIOJh30BaTh WM3yYEHHBIM MMOHATHHHBIA anmapaT Kypca (U3HKH,
COIIPOBOX/IATh BBICTYIUICHHE MTPE3CHTAIINCIH;

IpYA BBHITIOJHEHUH YYEOHBIX MPOEKTOB W UCCICNOBaHHMN (DHU3MUECKHX
NPOIIECCOB pacIpelessaTh OO0sI3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMU 3aJ[a4aMH, CIICTUTH 32 BBHITTOJIHEHUEM IUIaHA JCUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIIGHWBAaTh COOCTBEHHBIM BKJIAJ B
JESATENLHOCTD TPYIIIBI, BEICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBIISISt TOTOBHOCTH pa3peniaTh KOHQIUKTHL.

K xoniy oOyuenust B 9 Kiacce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BAaTh MOHATHS: CHCTEMa OTcu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXAaHMYECKOTO NBIKECHHS, Aedopmarius
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPIOE TENO,
LEHTpP TSAXKECTU TBEPJIOTO Tella, paBHOBECUE, MEXAHUUYECKUE KoJieOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YJIBTPA3BYK, DJICKTPOMArHUTHBIC BOJHBI,
IIKaaa JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITYCKAHMSI M TIOTJIOMICHUS, ab(a-, 0eTa- U raMMa-u3IydcHus,
W30TOIIbI, Si/IEpHAsi SHEPreTUKA;



pasznuyarh SBICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPAMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE
MaJIeHUE TeJl, PABHOMEPHOE JIBUKEHUE M0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEAKTUBHOE IBMKEHUE, KOJeOATEeNbHOE NIBM)KEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE pacinpoCTpaHEHUE, OTPAKEHUE M MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHsS CBeETa,
€CTECTBEHHas! PaJIMOAKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOTrO CHEKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpyXarolmeM Mupe (B TOM uucie (PU3MYECKUE SABJICHUS B MPUPOJIE:
NPWIKBBI U OTJIUBBI, ABMKEeHUE M1aHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHBOTHBIMH,
3eMJIETpSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHE SIBJICHHUS B MpHUpPOAE, OMOJIOTrMYEecKOe AEeHCTBHE BUAMMOTIO,
yIabTPaUONIETOBOIO M PEHTICHOBCKOTO M3JIy4YeHUM, €CTeCTBEHHbBIN
pasivoaKkTUBHBIM (DOH, KOCMHMUYECKHE JIy4YH, PaAHMOAKTUBHOE W3IIydEHHE
IPUPOJHBIX MHHEpAJIOB, JCHCTBUE paJUOAKTUBHBIX W3JIYYCHH Ha
OpPraHM3M YeJIOBEKa), MpPHU ATOM IEPEBOJUTH IMPAKTUYECKYIO 3aJauy B
y4eOHYI0, BBIIEISATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKM) (DU3MUECKUX
SIBJICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN U (U3NYECKHUE SIBICHUSA, UCIOIB3YS
¢usnyeckue BeIMYMHBI (CpeAHssi WU MTHOBEHHAsh CKOpPOCTb Teja IpH
HEPABHOMEPHOM JIBJKEHHH, YCKOpPEHHWE, IMEpEMEIIEHUE, IyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tella, HMITYJIbC CHJIbI,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAs SHEPrus Tea,
HOJHATOIO HaJl MOBEPXHOCTHIO 3€MJIM, NMOTECHIHMAJIbHAs 3HEPIUsl CHKATOU
OPYXUHBI, KHHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas SHEPrus,
HeproJ U 4acToTa KoneOaHuil, JIIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMIICHUS CPEJbl), IPU ONHUCAHUU
OPABWIBHO TPAaKTOBaTh (PU3NYECKHI CMBICI HCIONb3YEMBIX BEJIMYHH,
0003HAUYEHUS U €IUHUIBI (U3NYECKUX BEIMYMH, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C IPYTMMH BEIMYUHAMH,
CTPOUTH IrpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHHUS W HPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs HHEPIUH, 3aKOH BCEMHUPHOI'O TATOTEHMS,



NPUHLUI CYNEPHO3UINH CHJI, TNPUHIUI OTHOCHTEIbHOCTH [ ammies,
3akoHbl HbIOTOHA, 3aKOH COXPAaHEHUs HMITYJIbCa, 3aKOHBI OTPAaXCHHUS U
MPETOMIICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsI0BOTO U MaCCOBOTO YHCEI
IpHU SAEPHBIX pPEaKIHsIX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHa U 3aMUCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBSCHATh (U3NYECKUE TPOIECCHl M CBOWCTBAa TEl, B TOM YHCIE U B
KOHTEKCTE CUTyallui MPaKTHKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISBISTH
NPUYNHHO--CIICACTBEHHBIE ~ CBSI3U, CTPOWTH OOBsICHEHHWE H3 2-3
JOTHYECKUX IIaroB C OMOpOW Ha 2—3 HM3y4YeHHBIX CBOMCTBA (PH3MUECKHUX
SIBIICHUH, PU3NIECKIX 3aKOHOB TN 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajayd  (omuparouiMecs Ha cuctemMy U3 2—-3
ypaBHEHUI1), UCIIONIb3Ysl 3aKOHBI M ()OPMYIIBI, CBSI3BIBAIOIINE (HU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBHS 3a/Jayd 3alHChIBATh KpPaTKOE
YCITIOBHE, BBHISBISITH HEJOCTAIONIUE WU M30BITOYHBIC JTaHHBIC, BHIOMPATH
3aKOHBI U (hOPMYIIBI, HEOOXOIUMBIE ISl PEIICHUS, TPOBOJAUTH PACUETHI U
OLICHWBATh PEATUCTHYHOCTh TIOJYYECHHOTO 3HAYeHUs (u3mdeckoi
BCJIUYHHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXKHO PEUIUTh MPU TOMOIIH
¢u3MUeCcKrX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEISATH
poBepsieMOe  TPEJIONIOKEHNE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIIEIOBAaHUs, JIeJaTh  BBIBOABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

OPOBOAUTH OMNBITBI 1O HAOTIOAEHUI0 (PU3WYECKUX SBICHUN WU
¢u3nuecknx CBOWCTB Tenl (M3ydeHHE BTOpPOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsS] DHEPTUH, 3aBHUCHUMOCTh IepUoAa KOJIeOAHWW MPY>KUHHOTO
MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MaJbIX KOJEOAHHM, MPSIMOIMHEHHOE pAaCIIpOCTpaHEHUE CBETA,
pa3ioxeHue Oeloro cBeTa B CIEKTP, U3YYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHHs NpeaMeTa B coOuparomiei
JWH3e, HAOIOJEHUE CIUIONMIHBIX M JIMHEWYaThIX CHEKTPOB HU3ITYUCHUS):
CaMOCTOATETLHO  COOMpaTh YCTAaHOBKY M3 HM30BITOYHOTO Habopa
o0oOpyZOBaHUs, ONWUCHIBATH XOJl OMbITAa W  €ro  Pe3yJbTaThl,
(dbopMynHpOBaTH BHIBOBL

HOPOBOJIUTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX U3MEPEHMM, OIpenessis
CpeqHee 3HAYeHHE U3MepseMoil BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparomeii  JTUH3bI), OOOCHOBBIBATH BBIOOp cmoco0a H3MEpPEeHHS
(u3MepuTenbpHOro nNpudopa);

NPOBOJUTH HCCJIENOBAHUE 3aBHCUMOCTEH (U3WYECKUX BEIMYUH C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPECHHH (3aBUCHMOCTH TYTH OT BpPEMEHHU



IIpU PAaBHOYCKOPEHHOM JIBIXKCHHU 0€3 HadallbHOM CKOPOCTH, IMepuoja
KOJICOaHMI MaTeMaTHYeCKOr0 MAasTHHKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yria OTpaKeHUsi CBETa OT yrja MajJeHUs U yIjia MpeIOMJICHHs] OT yria
MajJieHus1): TIUIAHUPOBAaTh MHCCIIECIOBAHUE, CAMOCTOSITEIbHO COOUpaTh
YCTaHOBKY, (HKCHPOBAaTh PE3yibTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3MYeCKUX BEIWYUH B BHUJAEC TaONMUIl M rpadUKOB, JI€JIaTh BBIBOJBI IO
pe3yabTaTaM HCCIIeI0BaHus;

IPOBOJAUTh KOCBEHHBIE W3MEPCHUS (PU3MYECKUX BEIUYUH (CpemHss
CKOPOCTh M YCKOpPEHHE Tejla TMPU PaBHOYCKOPEHHOM JIBHXKCHHH,
YCKOPEHHE CBOOOJTHOTO MaJeHUs, JXKECTKOCTh TPYXHUHBI, KOIPOUIMCHT
TPEHUSI CKOJILKEHUSI, MEXaHW4eckass paboTa W MOIIHOCTh, 4YacToTa W
nepuoy; KoyieOaHWKW MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
onTHYECKasl Ccuja CcoOuparoied JUH3bI, PAJAHMOAKTUBHBIA  (POH):
IUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMCHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICTys MPEIIOKCHHOW MHCTPYKIIMH, BBIYUCIATH
3HAUCHWE BEJIIMYUHBI M aHATM3UPOBATH TOJYUCHHBIC PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKKM HU3YYEHHBIX (U3UUYECKUX MOJENei:
MaTepualibHas TOYKa, aOCOJIOTHO TBEPAOE TEJNO, TOYEUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIAHETapHas MOJEJIb aTroMa, HYKJIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHLUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOMHCaHUs (B TOM YHCIE:
CIUJOMETP, NATYMKU TIOJOKEHHMs, PACCTOSHHMS U YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCMOIB3ys 3HAHUSA O
CBOMCTBAaX (PU3MYECKUX SBICHUU ©  HEOOXOAuUMBIE (Pu3MUYECcKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHUYHbIE PUCYHKH U3YYCHHBIX TEXHHUECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
NpH penieHUuN y4eOHO--TIPAKTUYECKUX 3a/iad, ONTUYECKHUE CXEMBI s
MIOCTPOCHMS M300paKEHUH B TIJIOCKOM 3€pKajie M COOMpPArOIIeH JINH3E;
NPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMIO O  MpPUMEpax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0paIleHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBS W COOJIIOICHHUS
HOPM 3KOJIOTUYECKOTO TIOBEJCHUS B OKPY KAIOLIEH Ccpeie;



OCYIIECTBIATh TOUCK HHpOpMamuu (U3NIECKOTO COACPNKAHHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MMOMCKOBBIN 3aMpOC, HAXOIUTH
MyTH OMpeeNIeHUs] JOCTOBEPHOCTU MONYYCHHON MH(POpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHWHN U TOTIOJHUTEIbHBIX HICTOYHUKOB;

UCTIOJIh30BaTh MPH BHIMOJHEHUH yUYEOHBIX 3a/laHuil Hay4IHO--TIOMYJISIPHYIO
auTepatypy (pu3MUeckoro - coaepiKaHMs, CIPABOYHBIE MaTepHAabI,
pecypchl cetn MIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
UHPOpPMAIIMK M3 HECKOIBKUX HMCTOYHHKOB (U3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIIATH PE3YIbTATHI MPOSKTHON MU HUCCIIEIOBATEIbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIOJNB30BaTh  HM3yYCHHBIN
NOHATUHHBIA amnmapar Hu3y4aemoro paszena (U3MKH U COMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalued ¢ Y4EToM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosinuyecTBo yacoB Iporpammuoe OcHoOBHbIE BH/IBI 1€SITEJILHOCTH
HanMeHoBaHMe KOHTp HpaKT coaepkaHue oﬁyqammnxm gﬂeKTp()HH],]e
Nen/m | pa3nenoB u Tem Bcer OJBHBL | HHeCK (wuposrie)
NPorpaMmal o e ue oOpa3oBaTe/ibH
padoTt padoT ble pecypchl
bl bl
Paznen 1.0u3nka u eé pob B MO3HAHNH OKPY/KAIOLIEr0 MUpPa
®du3nka — HayKa o BeisiBiieHME — paznuuMil  MeXIy
npupoye. SBieHus GU3NYECKUMH W XUMHYECKHMHU
TIPUPOJIBL. MPEBPALICHUSIMH.
®dusnyeckue sBiaeHus: | Pacno3HaBanue M knaccubukaius | bubnuoreka
11 ®duznka - HayKa o 2 MEXaHUYECKUE, bu3ndecKux apreanit: | LHOK
pupoze TEIJIOBEIE, MEXaHHYECKUX, TEIUIoBbIX, |  https://m.edsoo.r
JIIEKTPUIECKHE, JJIEKTPUYECKHX, MarHuTHeIXx ® | U/7f416194
MarHUTHbIE, CBETOBBIE, | CBETOBBIX.
3BYKOBbIE HaGmonenue u OllMCaHue
(bU3MYECKUX SBICHUN
dusnueckue OmnpeneneHue  IeHbl  JEICHUS
BEJINYMHBIL. IIKaJIbl ©3MEPUTENBHOI0 Ipubdopa.
N3mepenue M3Mepenue JMHEHHBIX pa3MepoB
(bU3MYECKUX BEMUYMH. | T€l M IPOMEKYTKOB BpPEMEHHU C
duznueckue Y4E€TOM HOrPELIHOCTEMN.
TpHOOPHI. W3mepenne o0BEMa XUAKOCTH W
ITorpemnocts TBEPAOrO TeNa. bubmmorexa
12 DUBHICCKIE BETHIMHL 2 1 U3MEpEHU M3mepenune  temmeparypbl — HOpHU I_[OK_
Mex xyHapoaHas MIOMOIITN )uakoctHoro | https://m.edsoo.r
cHCTeMa EIUHHMIT TepMOMeETpa u natauka | U/7f416194
TEeMIIEPaTypBhl.
Brimonnenue TBOPYECKUX
3aaHUil [0 TIOMCKY CII0COOOB
M3MEpEeHHUs HEKOTOPBIX
¢uznyecKkux XapaKTEPUCTHK,
HalmpuMep,  pa3MepoB  MaJIbIX
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00bEeKTOB (BOJIOC, TPOBOJIOKA),
yIan€HHBIX OOBEKTOB, OOIBIINX
pacCTOsSHUM, MaJIbIX

POMEKYTKOB BPEMECHHU.
Ob6cyxaenue npeaiaraeMpIx
Croco0oB

Kak ¢uzuka u apyrue
€CTEeCTBEHHBIC HAYKH
M3y4YaloT IPUPOY.
EcrecTBeHHOHaYy4HBIN
METOJI IO3HAHUS:
HaOJoIeHHE,
MTOCTaHOBKA HAYYHOT'O

BriaBmxeHNE THIIOTES,
OOBSCHSIOIINUX ITPOCTHIC SIBJICHMUSI,
HaIrpuMmep:

— MOYeMY OCTaHaBJINBAETCS
JIBUKYIIIEECs 110 TOPU30HTAIbHOMN
MTOBEPXHOCTH TEJIO;

— ITOYEeMY B KapKYIO MOTOY B

BOIIPOCA, BBIJIBUKEHUE | CBETIION OAEKE MPOXJIAJHEN, UeM bubnnorexa
13 EcrecTBeHHOHAYUHBIH 1 TUIIOTE3, IKCIIEPUMEHT | B TéMHOM. [Ipemiokenre crnoco0oB HOK
METO/] TO3HAHHSI 10 MIPOBEPKE TUTIOTE3, | MPOBEPKU TUIIOTE3. https://m.edsoo.r
00BSICHEHH [IpoBeneHue uccienoBaHus Mo u/7f416194
Ha0II0aeMOro MIPOBEPKE KaKOH-IMOO THITOTE3HI.
seiieHust. Onmcanue TlocTpoeHue npoctelmmx Moenen
(usndeckux sBIeHUE | Qu3nyeckux sBICHUI (B BHIE
C TIOMOIIBIO MOJIENIell | PUCYHKOB WJIH CXEM), HallpIMep
MaJIeHre TIPeIMeTa;
MPSIMOJIMHEHOE PacIpOCTPaHEHIEe
cBeTa
Uroro mo pazneny 5
Pa3zpgen 2.11lepBoHayajibHbIe CBeIeHUS 0 CTPOEHUH BelleCTBA
CtpoeHue BelllecTBa: HaGmromenne w wHTEpHIperanus
ATOMBI I MOJICKYJTBI, OIBITOB, CBUJETENBCTBYIOMHUX 00
ux pazMepbl. OMBITBI, | AaTOMHO-MOJEKYJISIPHOM CTPOSHUHU
JTIOKa3bIBAFOIIINE BEIIECTBA: OMBITHI C pacTBOpeHHeM | bubmmoreka
JUCKPETHOE CTPOCHUE | Pa3IUYHbIX BELIECTB B BOJE. OOK
2.1 CrpoeHue BellecTBa 1 )
BEILlECTBA Omenka pa3mepoB atomMoB u | https://m.edsoo.r
MOJIEKYJT ¢  Hchonb3oBanueM | U/7f416194
tdororpaduii, TMOMyYEeHHBIX  Ha
ATOMHOM CHJIOBOM MHKPOCKOIIE

(ACM) — nabopaTtopHas paboTa 1o
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teme: «OreHka

JraMeTpa aToMa MeTOJ0OM PsIoB (¢
UCToNIb30BaHueM Qotorpaduii)».
OnpezneneHue pa3MepoB MaJbIX Tel

JIBu>xkeHue yactul | HaOmroneHue u 00BsCHEHUE
BEIIECTBA. CBs13b | OPOYHOBCKOI'O JBUKEHUS u
CKOPOCTH  IIBWOKEHUS | sBIeHUs iU dy3un.
4acTHUI] c | [IpoBenenne n 0OBSICHEHNE OIBITOB
TeMITepaTypo. no  HaONIOJEHWI0  TemioBoro | bubmmoreka
JBrxeHue u
o BpoyHoBckoe pacuIMpeHus ra3os. LHOK
2.2 B3aMMOIEHCTBHE .
npwkenune, muddysus. | [IpoBenenue u o0obsicHenue onbiToB | https://m.edsoo.r
YacTHIl BEUIECTBA >
BsaumoseiictBue 1o 00HaAPYKEHUIO cun | U/7f416194
4acTHUI] BEIIECTBA: | MOJIEKYJIIPHOTO  NPUTSHKCHUS |
NPUTSDKEHHE U | OTTaJKUBAHUS
OTTAJIKUBaHUE
ArperaTHele Onucanme (C  HCIOIB30BaHUEM
COCTOSIHMSI BEIIECTBA: | MPOCTBIX  MOZENEH)  OCHOBHBIX
CTpOeHHue rasoB, | pa3NMU4YMii B CTPOGHHWH Ta30B,
JKUJIKOCTEH W TBEPABIX | KUIAKOCTEN M TBEPIBIX TEI.
(KpUCTAILTHYECKHX ) OOBsCHEHNE MaJIO CKUMAEMOCTH
Tel. BzauMocBs3b | kuAKOCTEM W TBEPABIX  Tel,
MEKIy  CBOHCTBaMH | OONBIION CKUMaeMOCTH Ta30B.
BEMIECTB B  pa3HbIX | OObSICHEHHE COXpaHEHHUS (QOPMBI
arperaTHbIxX TBEPOBIX TEM W TEKy4YeCTH
COIZTOHHI/IXX n ux mnggocm & bubmmorexa
ArperatHble COCTOSHHS ' [HOK
2.3 ATOMHOMOJIEKYIISIpHBI | [IpoBeneHue OIIBITOB, .
BEIIECTBA " https://m.edsoo.r
M CTPOGHHEM. | JIOKA3bIBAIOMINX, YTO B TBEPAOM
u/7f416194
OcolGenHOCTH COCTOSIHAH BOJIBI YaCTHUIIBI
arperaTHbIxX HaXOZSTCS B CPEIHEM JaJIbIlie JPYT

COCTOSTHUH BOJBI

oT Jpyra (IUIOTHOCTh MEHBIIIE), YeM
B JKHJIKOM.

VYcraHoBieHUE B3aNMOCBA3H
MCKIOY 0COOEHHOCTSIMU
arperaTHbIX COCTOSTHHI BOABI H
CyHI€CTBOBAHNEM BOJHBIX

opraum3moB  (MC — Owuosorus,
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reorpadus)

Hroro no pazgeny

6

Paznen 3./IBukeHue U B3anMo/ieiicTBHE TeJl

Mexanuueckoe UccnenoBanue PaBHOMEPHOTO
JIBUYKCHHUE. NBIDKEHUS,  ONpeAeNieHHue  €ro
PaBHOMepHOE U | IPU3HAKOB.
HEPaBHOMEPHOE Hab6nronenmne HEPaBHOMEPHOTO
nBwkeHne. CKOpOCTh. | IBIDKEHUST W OIpPENeNIeHHe ero
Cpenmnsist CKOPOCTh | OTJIMYUN oT PaBHOMEPHOTO
IIpd HEPABHOMEPHOM | ABMIKEHUS.
JIBIKEHUU. Pacuér | Onpenenenue CKOPOCTH
OyTH ¥ BPEMEHH | paBHOMEpHOro JABIKeHHs (mapuka | bubOmmorexa
31 Mexanuueckoe 3 BYKEHUS B J)KAIKOCTH, MO HOK
' IBYKCHUE JJIEKTPUYECKOro  aBToMoOmMias w | https://m.edsoo.r
T.1.). u/7f416194
OmnpeneneHne cpemHeld CKOPOCTH
CKOJIbKEHHST OpycKka WM IIapuKa
110 HAKJIOHHOM TIJIOCKOCTH
Pemenne 3amad Ha omnpeneneHune
MyTH, CKOPOCTH ¥  BpPEMEHH
PaBHOMEPHOTO IBHKEHHSL.
Anamn3 TpaduKOB 3aBHUCHMOCTH
MTyTH ¥ CKOPOCTH OT BPEMEHH
SIBenmne nHepiud. | OOBSICHEHHE W IPOTHO3WPOBAHHE
3axkoH WHEPIUH. | SBJICHUH, 00yCIIOBIIEHHBIX
BzaumoneiictBue Ten | uHEpIUEH, Hafpumep, 4TO
KakK MPUYUHA | TPOUCXONUT TP TOPMOKEHUU WIIH
W3MEHEHHS CKOPOCTH | pe3KOM  MaHEeBpe  aBTOMOOWIIS,
IBUKEHUS Tell. Macca | modeMy HEBO3MO)KHO MTHOBEHHO brbmorexa
3.2 Muepuia, macca, 8 KaKk Mepa WHEPTHOCTH | MPEKPaTHUTh TIBIDKEHUE Ha LIOK

IIJIOTHOCTD

Tena. IImorHOCTE
BEIIIECTBA. CBs3b
IUIOTHOCTH C

KOJTMYECTBOM MOJICKYIT
B eauHule o0Béma
BEILECTBA

BEJIOCUIIE/IEC I CAMOKATE U T. 1.
[IpoBenenne ¥ aHaIU3 OIBITOB,
JEMOHCTPUPYIOIIUX HU3MEHEHUE
CKOPOCTH  [IBM)KEHHMS  Tela B
pe3yibTaTe JACHCTBHA Ha HEro
JPYTHX TeIl.

https://m.edsoo.r

u/7f416194
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Pemenne 3amau Ha omnpeneneHue
Maccel Tena, ero oO0béMa U
IIJIOTHOCTH.

[IpoBeneHne u aHamM3 OIBITOB,
JEMOHCTPUPYIOIIUX  3aBUCUMOCTH
WU3MEHEHHs] CKOPOCTH Tejla OT €ro
MacCChbl IpHU B3aI/IMOIl€I\/'ICTBI/II/I TEII.
N3mepenune MacChbl TENa
Pa3IMYHBIMUA CIIOCO0AMH.
OnpeneneHne MJIOTHOCTH Tela B
pe3yabpTaTe M3MEPEHHUs €ro MacChl
1 00néMa

3.3

Cwuna. Bunser cun

10

Cua Kak
XapaKTEePUCTUKA
B3aMMOJEHCTBUS  TeIl.
Cwia ymopyroct u
3aKOH T'yka.
N3mepenune cuibl ¢
MTOMOIIIBIO
JTUHAMOMETpA.
SIBieHue TATOTEHUS U
cuna Tsokectd. Cuia
TSOKECTH Ha JIPYTUX
mna”Herax. Bec Tena.
HesecomocTs.
CrnoxeHue CHII,
HaIPaBJIEHHBIX o
OJTHOI NpsMOI.
PaBHognelicTByIOIIAs
cui. Cuna  TpeHus.
TpeHue CKOJIbXEHUS U
TpeHue nokosi. TpeHue
B IIPUPOJIE U TEXHUKE

N3yueHne B3auMONEWUCTBUA Kak
IIPUYMUHBI N3MCHCHUA CKOpOCTH
TeJla WK ero aehopMalum.
Onucanne peanbHBIX CHUTYaIHi
B3aUMOJICHCTBUS TEJI C IOMOILBIO
Moziesiel, B KOTOPBIX BBOIUTCSA
HOHATHE U U300pa’keHHUE CUJIBL.
N3yuenue CHUJIBI YIPYTrOCTH.
HccnenoBanue 3aBUCUMOCTU CHUIIBI
yIPYrocTu oT YIUINHEHUS
PE3MHOBOI0 IIHYpa HJIH MPYXHHBI
(c mocTpoenneM rpaduka).

AHanu3 NpakTUYECKUX CUTYyallHi, B
KOTOpBIX TIPOSBISIETCSl  AeiicTBHE
CHJIBI ynpyroctu (ynpyroctb msua,
KPOCCOBOK, BETOK JIepeBa H Jp.).
AHanmu3 cUTyaluuid, CBSI3aHHBIX C
SIBJICHUEM TSI OTCHUSL.

OO0bscHeHne opOUTaIHLHOTO
JIBHKCHYS TUTAaHET c
UCIIOIb30BaHNEM SIBJICHUSI

TATOTCHUSA U 3aKOHA NHCPLIUH.
I/I3MepeHI/I€ BEcCa T€jIa C IOMOIIbIO
AWHAMOMETpa. OOocHoBaHHE
3TOro crocoda HU3MCPCHHUA.

bubnmnoreka
LIOK
https://m.edsoo.r
u/7f416194
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AHanu3 ¥ MOJENMPOBaHUE ABICHUSA
HEBECOMOCTH.
OKClepUMeHTalbHOE  TOTy4YeHHE
MpaBuia CIIOJKEHUS CHII,
HaIpaBJIeHHBIX  BIONb  OJHOM
npsimoii. OmnpeneneHre BETUYUHBI
PaBHOJIEUCTBYIOLIEH CHUJL.
N3yuenue CHUJIBI TPEHUS
CKOJIBYXEHUSI U CHJIBI TPEHUS TTOKOSI.
HccnenoBanne 3aBUCUMOCTH CHJIBI
TpeHHUS OT CHJIBI JaBIEHHUS U
CBOICTB TPYLIMXCS TOBEPXHOCTEM.
AHanu3 NpaKTUYECKUX CUTYAIlHi, B
KOTOPBIX TIPOSIBIISIETCS]  IEHCTBHE
CHUJBI  TPEHHs,  HCIONB3YIOTCA
crocoObl €€ yMEHBIIEHHS WIH
yBennueHust (KaTaHWE Ha JBDKaXx,
KOHBKaX, TOPMOXKEHHE
aBTOMOOMUIIA, HCIIOIIb30BaHNE
MOJIIAITHAKOB, IUIABAHUE BOIHBIX
JKUBOTHBIX U 1Ip.). Pemenue 3anad ¢
UCIOJIb30BaHUEM  GopMyl  [Uis
pacuéra CHIBI TSDKECTH, CHIIBI
YIPYTOCTH, CHJIBI TPEHHUS

Wroro no pazneny
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Pa3nen 4./1aBjienne TBEPABIX TeJl, )KUIKOCTEH U ra3oB

Hanenue. [lepenaua
JaBJICHUS TBEPABIMU
TENIaMH, KUIKOCTAMH H
razamu

4.1

JaBnenue. CriocoOb!
YMEHBIIICHUS U

YBEINMYCHUA JaBJICHUA.

JlaBineHwne raza.
3aBHCHMOCTh
JIaBJICHUS Ta3a OT
00BEMa,
TEeMIIepaTyphl.
Ilepenava maBnenus
TBEPILIMH TENIAMH,

AHanu3 U OOBSICHEHHE ONBITOB U

MPAKTUYIECKUX CUTYyanui, B
KOTOPBIX MPOSIBJISCTCS cuia
IIaBJICHMUSL.

O0ocHOBaHHE CII0CO00B

YMEHBIICHUS u YBEITHYCHUS
naBiieHus. M3ydeHue 3aBHCHMOCTH
JaBJICHUS ra3a

or o0béMa MW  TEMIEpaTyphl.
W3yueHnne ocoOeHHOCTEN mepenadu

Bbubnmoreka
HOK
https://m.edsoo.r
u/7f416194
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KHUAKOCTAMHU U

JaBJICHU S TBépL[I:IMI/I TCIaMU,

razamu. 3aKOH KUIKOCTSIMH u ra3amu.
[Mackans O0ocHOBaHHE PE3YNILTATOB OMNBITOB
0COOEHHOCTSIMH CTPOCHHUSI
BEILIECTBA B TBEPAOM, >XKUAKOM U
ra3000pa3HOM COCTOSHHSIX.
OKclepruMeHTalbHOe
JIOKa3aTeNbCTBO 3aKoHa [Tackars.
Pemienne  3amau Ha  pacuér
JIaBJIEHUS! TBEPJOrO TeNa
3aBUCUMOCTh Hccnenosanue 3aBUCUMOCTH
JIABJICHUS  JKUJKOCTH | JABJICHUS JKUJKOCTH OT TJIyOMHBI
oT [JIyOUHBI. | OTPYKEHHS u IUIOTHOCTH
[THeBMaTHUeCKHE KHUJIKOCTH.
MAIIUHEL. Hab6mronenune u 00BsICHEHHE
TI'mapocratnuecknii TUIPOCTATUYECKOIO IapajOKca Ha
napajokKc. ocHoBe 3akoHa [lackans.
Coobmraromuecs Nzyuenue COOOTITATOTITHX CST
COCYHEL COCYIOB. N bubmmoreka
T'unpaBnuueckue Pemienne 3amay Ha  pacuér ITOK
4.2 JlaBnenune xuaKocTu MeXaHU3MBI JTABJICHUS KHUIKOCTH. .
OObsacHeHNe TPHUHIWIA JIEHCTBUA https.//m.edsoo.r
PUHITE X u/7f416194
THUAPABIAYECKOTO mpecca,
MTHEBMATHYECKUX MAIIIHH.
Ananms u 00BsICHEHUE
MPAKTHIECKUX CUTYyaIui,
JIEMOHCTPUPYIOIINX  TPOSIBIICHHUE
JABJICHUS JKAJKOCTH W 3aKOHa
ITackans, HampuMep IPOLECCOB B
OpraHm3Me IIpH TIIyOOKOBOJHOM
HBIPSTHUU
Atmoctepa 3emmn u | DKcriepuMeHTaIbHOE OOHApY)KEHHE
atMocthepHoe atmoctepHoro naeneHus. AHamms | bubmmoreka
43 Atmocheproe nmasieHue. llpuuumnsl | u 00bsCHEHNE OIIBITOB n | IIOK
' JTaBJICHUE CYIIECTBOBAHHUSI MPAKTHYECKUX https://m.edsoo.r
BO3AYIIHON OOOIIOYKH | CHTYaIlWid, CBSI3aHHBIX C JEHCTBHUEM u/7f416194
3emun. OmnbiT | atMochepHOTO JIaBIICHMSL.
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Toppuuennu.
Nsmepenue
aTMoc(hepHOro
JIABJICHHUSL.
3aBUCUMOCTh
aTMoc(hepHOro
JaBJICHHUA OT BbICOTHI
Haa YpPOBHEM MOpH.
[Ipubopsr JUIsL
U3MEpeHus
aTMoc(hepHOro
JIABJICHHUSI

OOnbsicHeHHE CYIIECTBOBaHUS
aTtMocdepsl Ha 3emiie U HEKOTOPBIX
IJJaHETaX WM €€ OTCYICTBUS Ha
Ipyrux miaHerax u Jlyne.
OOBbsicHEeHUE WU3MEHCHUS
TUIOTHOCTH aTMOc(epbl C BBICOTON
U 3aBUCHMOCTH  aTMoc(epHoro
JIABJICHHS OT BBICOTHI.

Pemienne  3amau Ha  pacuér
aTMOoC(epPHOTO JIaBJICHHUSL.
N3yuenue ycrpoiictBa Gapomerpa-
aHepoua

4.4

JleicTBHE KUIKOCTH U
rasa Ha nOrpyx€HHOE B
HUX TEJO

JleicTBHUE KUJIKOCTH 1
raza Ha MOrPYXEHHOE
B HUX TEII0.
Britankusaromas

(apxumemoBa)  cmia.
3akoH Apxumena.
IlnaBanue Tel.
Boszayxomnnapanue

DKCIepuMeHTATEHOE 00HAPYKCHIE
JNEUCTBUS JKUAKOCTHM W Tas3a Ha
MOTPYKEHHOE B HUX TEIO.

Ompenenenne BBITAJTKUBAIOIICH
CUIIbI, JEUCTBYIOIIEW Ha Telo,
MOTpYKEHHOE B KUAKOCTD.

IIpoBenenue u o0cyxeHne

OIIBITOB, JEMOHCTPUPYIOIINX
3aBHCUMOCTb BBITAJIKUBAIOLIEH
CUJIbL, JEUCTBYIOIIEH Ha TENO B
JKUKOCTH, oT 00BéMa

HOTPYXEHHOW B XHIKOCTh YacTH
Tea U OT IUIOTHOCTH KHUIKOCTH.
IIposepka He3a8UCUMOCMU
BLIMATKUBAIOU €L cunol,
Jeticmgyioweti  Ha  melo 8
AHCUOKOCIU, OM MACCHI Mend.
HccnenoBanne 3aBUCHMMOCTH Beca
Tenra B Boge  OT  0oObéMa
HNOTPYXKEHHOW B KHIKOCTh YacCTH
Tena.

Pemienne 3amay Ha mOpUMEHEHHE
3aKOoHa ApxuMena W YCIOBHUS
TJIaBaHUS TEJL.

bubnmoreka
LIOK
https://m.edsoo.r
u/7f416194
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KonctpyupoBanue apeomerpa Wiu

KOHCTPYUPOBAHUE JIOJIKHU u
ONpeneneHne eé
Tpy3000bEMHOCTH

Hroro no pazpeny
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Paznen 5.PaGoTa u MOIIHOCTB. JHeprus

Mexanuueckas
pabota. MomHOCTh

OKCIEepUMEHTAIIBHOE ONpee/IeHNe
MEXaHHYECKOH paboThl CHIIBI
TSDKECTH NIPU TIaJICHUH TeJa U CHUITBI
TPEHUsI IPY PABHOMEPHOM

bubnmoreka
nepeMelleHuH Tena 1o ITOK
5.1 Pabora u MomHoCTH 3 TOPU30HTAIBHON ITOBEPXHOCTH. https://m.edsoo.r
Pacuér MOLLHOCTH, pasBHBAEMOIi /7416194
pU OABEME TIO JIECTHUIIE. I
Peuienue 3anayu Ha pacyér
MeXaHU4YeCKOH paboThI 1
MOIITHOCTH
IIpocTsie Mmexanusmbl: | OmpeneneHne BEIUTPHINIA B CHIIE
pBIyar, 6JI0K, MPOCTHIX MEXaHU3MOB Ha pUMepe
HAKJIOHHAS TNIOCKOCTh. | phbluara, MOJBHUKHOTO U
IIpaBwiio paBHOBECHS | HEMOABIXKHOT'O OJIOKOB, HAKIIOHHON
prruara. [IlpuMenenne | TUTOCKOCTH.
MIpaBHIIa PABHOBECHS HccnenoBanne yciaoBus
pBIyara K OJIOKYy. paBHOBECHS pbIYara.
«3070TOE TIPABUIIO» OO0Hapy>KeHre CBOMCTB MPOCTHIX
bubmmorexa
Mexanuku. KII] MEXaHU3MOB B Pa3JIUYHBIX ITOK
5.2 [IpocTpie MexaHU3MBI 8 MPOCTHIX MEXaHU3MOB. | HHCTPYMEHTaxX U https://m.edsoo.r
[IpocThie MEXaHU3MBI | TIPUCIIOCOOIEHUSX, UCTIONB3YEMBIX W/ 7416194

B OBITY U TEXHUKE

B OBITY U TEXHHKE, a TAKXKE B
JKUBBIX OPraHU3MaXx.
DKCIEPUMEHTAIBHOE
JI0Ka3aTeNbCTBO paBEHCTBA padboT
IPY IPUMEHEHUH TPOCTHIX
MEXaHH3MOB.

Onpenenenne KI1J] HaknoHHON

TJIOCKOCTH.
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Pemenne 3ana4 Ha npuMeHeHuE
MIpaBUJia PaBHOBECHUS pblYara 1 Ha
pacuér KI1JQ

MexaHuyeckast OKCIIEPUMEHTAIBHOE OIpPEICICHHE
OHEprus. U3MCHCHUA KUHETHYECKOU u
Kunernueckas U | NOTEHUMAJIbHOW AHEPrUM Tena IpU
IIOTCHIIMAJIbHAA €ro0 CKaTbIBaHUM II0 HAKJIOHHOM
SHEPrUsl. MJIOCKOCTH.
bubnuoreka
[IpeBpanienue oxuoro | dopMynupoBaHue Ha  OCHOBE LIOK
5.3 MexaHudeckast SHEPT S 3 BUJIla MEXaHUYECKOW | MCCJICIOBAHUS 3aKOHA COXPaHCHHS https://m.edsoo.r
SHEPTUU B Oil. | MEXaHUYECKON SHEPTHH. Y :
P ApyT P u/7f416194
3akoH coxpanenus | O6CyxaeHne TpaHuIl
OHEPruv B MEXaHUKE IIPUMEHUMOCTHU 3aKOHA COXpaHCHHUA
SHEPrHUH.
Perienre 3ama4 ¢ MCMONIb30BAHUEM
3aKOHA COXPAaHEHHS SHEPTUU
Hroro no pasneny 14
PezepBHOE Bpems 1
OBILIEE KOJIMYECTBO 68 13

YACOB II0 ITPOTPAMME
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8 KUIIACC

KoaudecTBO 4acoB

IIporpamMHoOe coaepxkanue

OCHOBHBIE BHBI

AeSITeJILHOCTH
IIpakr
o0y4Jarommuxcs DJIeKTPOHHbIE
Ne | HaumeHoBanue Kontpo /|
(uu¢pposwIe)
n/ pa3aejaoB U TeEM Bcer Jb YyeCcKHu
o0pa3oBaTe/ibHbIE
I NmporpaMmmbl 1) HBIE e
pecypcsl
padoTsbI pador
bl
Paszpnen 1.TennoBblie siBIeHust
OcHOBHBIE nonoxkenus | HaOmronenue n
MOHGKyJI?IpHOKHHGTH‘-ICCKOﬁ HUHTEpHIpETAlA OIIBITOB,
TEOPUU CTPOCHHUSI BEIIECTBA. | CBUJICTENBCTBYIOIUX 00
Macca u pa3mepbl aTOMOB M | aTOMHO-MOJEKYJISIPHOM
MOJIEKYII. OmnbITHL, | CTPOEHUU BEILIECTBA:
HOATBEP)KAAIOLINE  OCHOBHBIE | OIBITBI C PacTBOPEHHEM
HIOJIO>KEHUS pa3NUYHBIX  BELIECTB B
MOJIEKYJIIPHOKMHETHY €CKON BOJIE.
TEOpUH. Pemienne 3a7a4 o
Mogenu TBEPAOro, KUIAKOIO M | OLEHUBAHUIO  KOJMYECTBA
CTpoeHI/ICI/I ra3oo6pa3HIO<ro COCTOAHHNHM | aTOMOB HJIN MOHngﬂ.. B Bubamoreka HOK
- Bemiectsa. Kpucramiudeckue u | e1uHUIE 00bémMa
1.1 | cBoiictBa 7 m P ML https://m.edso0.ru/7f4
amopdusie Tenma. OOBSICHEHHE | BEIIECTBA. 181
BeIleCTBA CBOMCTB Ta30B, XUJKOCTEH W | AHaJIM3 TEKCTa JIPEBHUX 101CE
TBEPABIX TEN HAa  OCHOBE | aTOMHCTOB (mampumep,
MOJIOXKEHUH ¢parmenTa II03MBI
MOJIEKYJISIPHOKMHETHY ECKOU Jykpeuus «O mpupozge
TEOpHUU. CmauunBaHue U | Bemei») ¢ U3JI0KEHUEM
KaNWUISIPHbIC SIBJICHUS. | 00OCHOBaHUIA ATOMHOH
TennoBoe  pacmpeHHe | | TUIIOTE3BI (cMBICITOBOE
cKaTue YTEHHE). Onenka
yOeanTensHOCTH 3THX
000CHOBaHMII.

OO0nbsicHeHHE OPOYHOBCKOI'O
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JIBUKEHUS, SIBIICHUS
mQPy3un W pasTUurii
MEXIy HUMH Ha OCHOBE
IIOJIOKEHUM MOJIEKYJISIPHO-
KHUHETHYECKON Teopuu
CTPOEHHS BEIEeCTBA.
OOmbsicHeHHE OCHOBHBIX
pasimuMii B CTPOECHHHU
rasos, JKUJIKOCTEH u
TBEPABIX Tell c
WCIIOJIb30BaHUEM
IIOJIOKEHUM MOJIEKYJISIPHO-
KHHETHYECKON TEOpUHU
CTPOEHHUS BEIIECTBA.
IIpoBeneHue ONBITOB IO
BBIPAIMBAHUIO KPHCTAJUIOB
MOBAPEHHOW  COJNIM WU
caxapa.

IIpoBencHue u 0OBSICHECHNE
OIIBITOB,
JIEMOHCTPHPYIOLINX
KallMJUIpHBIC  BJICHUS W
SBJICHHE CMaYHBaHMUSL.
OO0bscHeHNE ponu
KallHJUIIPHBIX SIBICHUH IS
MOCTYIUIEHUST ~ BOABI B
OpTraHu3M PacTEHUI.
HaGmronenue, mpoBeneHue
U OOBSICHEHHE OITBITOB II0
HAOIIOJICHUI0  TEIUIOBOTO
pacImpeHus ra3os,
KUIKOCTEW U TBEPIBIX TEN.
OObsicHEeHHE  COXpaHEHHS
00péMa TBEPABIX Te,
TEKy4ecTH KHIKOCTH (B
TOM 4YHCI€, pa3HUIBl B
TEKy4eCTH JUISl  pa3HBIX




SKUJIKOCTEH), JaBIICHUS
rasa.

[IpoBenenue OIIBITOB,
JIEMOHCTPUPYIOIIHX

3aBHUCHUMOCTD JTABJICHUS
BO3AyXa OT ero oobéma u
HarpeBaHus WU
OXJIAXKICHUSI, u X

0OOBSICHEHHE Ha OCHOBE
aTOMHO-MOJIEKYJISIPHOTO
YUeHHUSI.

Ananus MIPAKTHUYECKUX
CUTyallull, CBA3aHHBIX CO
CBOMCTBAMH ra3os,
KHUJIKOCTEW U TBEPJBIX TEI

1.2

TenaoBbie
MPOIIECCHI

21

Temneparypa. Cas3p
TEMIIEpaTypsl CO  CKOPOCTHIO
TEIJIOBOT'O0 JBM)KEHUS YaCTHIIL.
Buytpennsis sneprusi. CriocoOb
WM3MEHEHUS BHYTpEHHEU
SHEPruM:  Telonepenaya |
coBepiieHue  paboThl.  Buasl
TEIIonepenayn:

TEIIONPOBOTHOCTh, KOHBEKIIHS,

W3ITyYeHHE.
KommgectBo TennoTel. Y nenpHas
TEIIOEMKOCTD BEILISCTBA.
TemnoooMeH 74 TEII0BOE
paBHOBECHE. YpaBHeHUE
TeIu1oBoro Oaianca. IlnaBienue
u OTBEp/ICBaHUE
KPUCTAJUTHYECKIX BEIIECTB.
VienpHass TeIIOTa IUIABJIECHHS.
ITapooOpa3zoBanue Hu
KOHJIEHC AL, HUcnapenwue.

Kunenwne. VYnaenpHas Temiora
napooOpa3oBaHus. 3aBHCHMOCTb

O6ocHoBaHME MIpaBUII
HA3MEPEHUS TEMIIEPATYPEL.
CpaBHeHHE Ppa3IMIHBIX
CIIOCOOOB ~ M3MEpPEHUs U
IKaJl TEMIIEPATYPHI.

Habmronenue u
00BsICHEHHE OIIBITOB,
JIEMOHCTPUPYIOIIUX

U3MEHEHHE BHYTpEHHEN
SHEPIHH Tella B PE3yNIbTaTe
TerIonepeaaqn U paboThI
BHEIIHUX CHIL.
HaG6mronenne u
00BsICHEHHE ONBITOB,
o0cyxaeHue
MPAKTHYECKUX CUTYAIUH,
JIEMOHCTPHUPYIOIIHX
pa3IYHbIC BU/TBI
TEIIonepenayn:
TEIIONPOBOTHOCTH,
KOHBEKITUIO, U3Ty4YEeHHE.
HWccnenoBanue SIBJIICHUSI

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
181ce
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TeMIepaTypbl  KUIEHUS  OT

aTMoc(hepHOTO IaBIICHHUSI.

Bnaxunocts Bo3yxa.

OHeprus TOIUIMBA.

TEIUIOTa CrOpaHusl.
[TpuHIUIIBI PabOTHI TEIJIOBBIX
neuratenerd KIIJ[ TemioBoro
JBUTATENS. TemnoBbie
JIBUTATEIH U

3aIIUTa OKPYXKAIOIIEH CPEIBI.
3aKkoH COXpaHEHHs u
MpEBpAIICHUS  JSHEPTHUH B
TEIUTOBBIX TIPOIECccax

Y nenpHas

TermnooOMeHa npu
CMEIIMBAHHM XOJOJHOM H
ropsiueil BOJBI.

Hab6mronenue
YCTAHOBJICHUSL ~ TEILJIOBOTO
paBHOBECHS MEXTY
ropsued 4 XOJOJIHOH
BOJIOM.

Onpenenenne (M3MepeHue)
KOJIMYECTBa TETJIOTHI,
MIOJIyY4YEHHOI'O BOJIOH IIpH
TEMIOO0OMEHE C HarperbiM

METAJUTHYECKUM
LIUIIMHAPOM.
Ompenenenne (MU3MEpEeHUE)
YAEIbHOM  TEMIOEMKOCTH
BEIIIECTBRA.

Pemenne 3amad, cBsI3aHHBIX
c BBIYHCIICHUEM
KOIIMYEeCTBa  TEIJIOTHI U
TEMII0EMKOCTH npu
TEII000MEHE.

AHanu3 CUTyalnn
MIPAKTHIECKOTO
WCTIOJB30BAHMS  TEIUIOBBIX
CBOICTB BELLECTB u

MaTepuasoB, HaIpuMep, B
HEeNsIX JHeprocOepex eHus:
TETIIONU30JISILIHS,
sHEeprocoeperaromnme
KpBIILY,
TEPMOAKKYMYJISITOPEl U T.
.

HaoOmronenne SIBJICHUI
WCIIapEHUs U KOHJICHCALNH.
UccnenoBanue mnporuecca
UCIIAPEHUs]  pa3IMYHbIX




skuakocter. OObICHEHUE
SBIICHUM WCIAPCHUS W
KOHJIEHCAIIMX Ha OCHOBE
aTOMHO-

MOJICKYJISIPHOTO  YUCHHUSI.
Habmronenue 51
O0O0BSICHEHHUE mpoiiecca
KUIICHU, B TOM yucljie
3aBHCUMOCTH TEMIIEPATYPHI
KHUIICHUS OT JaBJICHUS.
Ompenenenne (U3MEpeHUE)
OTHOCHUTEIBHOU BIAXKHOCTU

BO3/IyXa.
Hab6moaenune rporiecca
TJIaBJICHUS
KPUCTAJTHYECKOTO
BEIIECTBA, HAIPUMED, JIbJa.
CpaBHeHHE MIPOIIECCOB
TUTaBJICHUS
KPUCTATMYECKAX TET H
pasMsIrdeHusI npu
HarpeBaHUH aMOp(HBIX
Tel.

Ompenenenne (M3MeEpeHUE)
YAEIbHOI TEIIOTHI
TUTABJICHUS JIbJA.
OObscHenmne SIBIICHUI
TUTABJICHUS u

KPHCTAJJIM3aLUU Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO

yaeHUsl.
Pemenne 3amad, cBA3aHHBIX
c BBIUHCIIEHUEM

KOJIM4YECCTBa TCIIJIOThI B
mnmponeccax Teruronepeaadn
npu IIJIaBJICHUN n
KpUCTAJJIM3allnu,




HCIIapCHUU n

KOH/IEHCAIT1H.

Ananus CUTYyaIuit
MPaKTHYECKOTO
NIPUMEHEHUA SIBJICHU
TITaBJICHUS u
KpHCTaJIIU3aLuY,
HaImpuMmep, HOJTy4eHUE

CBEPXYHUCTBIX MATCPHUAJIOB,
COJICBas I'pCiika 1 Jp.

Ananus paboTsl u
OOBSICHEHHE  TMPHUHIIHIA
JICHUCTBUS TEIJIOBOT'O
nsurarens. Brraucienue
KOJINYECTBA TEIJIOTHI,
BBIJIEJISIIOIIETOCS npu
CrOpaHuu Pa3IMYHBIX
BuI0B TornBa, u KIIJ]
JIBUTATENs.

OO6cyxaeHune
JIKOJIOTHYECKHUX
MTOCIICACTBHI
HCIIOJIb30BaHMS

JIBUTATENeld BHYTPEHHETO
CrOpaHHs, TEIUJIOBBIX W
THUJIPOIJICKTPOCTAHITUH

Hroro o pasaciy

28

Paznen 2.2yekTpuyecKue u Mar

HUTHBbIC ABJICHUA

DIEeKTpUYECKUe
3apsiibl.

2.1 3apsiKEeHHBIE
TeNa u X
B3aUMO/ICHCTBHE

Onextpuzauus Ten. [[Ba
pona AIEKTPHIECKUX
3apsnoB. Bzaumonelicteue
3apsDKEHHBIX Tell. 3aKOH
Kynona (3aBHCHMOCTH
CHUIBI B3aMMOEHCTBUS
3apSHKEHHBIX  Tel oT
BEJIMYMHBL  3apsJ0OB U

HaGmromenne w  mpoBeneHue
OMBITOB 1O OJJIEKTPU3AIUU Tel
npu COIIPUKOCHOBEHHUH H
MHIYKIUEH.

HaOmronenne u  00OBACHEHUE
B3aUMOJIEHCTBUS OZHOMMEHHO H
Pa3HOMMEHHO 3apsKEHHBIX Tell.
OObscHEHVE MPUHIMIA JCHCTBUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
181ce
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paccTosHUs MEXTY
TEJIaMH).

DNeKTpUIECcKoe TOJIE.
Hanpsx€nnocts
3JIEKTPUUECKOTO OIS

IIpuniun  cynepnosuuuu
3JIEKTPUUECKUX Tojdel (Ha
KayeCTBEHHOM YPOBHE).

Hocurenn anexTpudeckux
3apAa0B.  DJIeMEHTapHBINA

3JIEKTPUUECKU I 3apsia.
Crpoenue aToMma.
IIpoBOHUKM U
JIUAIIEKTPUKH. 3akoH
COXpaHEHUS

QJICKTPUUYCCKOI'O 3apsaia

3JIEKTPOCKOIA.

OObsicHeHHE SIBIICHUI
3JIEKTPU3ALNT npu
CONPUKOCHOBEHUU Tell "
WHAYKIUEX C HCMHOJIb30BaHUEM
3HAHUN 4] HOCHUTEISIX
3JIEKTPUUECKUX 3apsIOB B
BEIIECTBE.

PacriosnaBanme W OOBSICHEHUE
SIBJICHUN JJIEKTPU3ALIUH B

MMOBCETHEBHOMN JXKU3HU.
HaOmronenne u  oOBsICHEHUE
OIIBITOB, WUTFOCTPUPYIOIUX
3aKOH COXpaHEHUS
SJIEKTPHYECKOTO 3apsiia.
HaGmronenue OITBITOB j5(0)
MOJIENIMPOBAHUIO CUJIOBBIX JIMHUMA
JJICKTPHIECKOTO TTOJIA.
Uccnenosanme JICUCTBUS
JJIEKTPHIECKOTO OIS Ha
MIPOBOJIHUKH U JTUAICKTPUKH

2.2

[ToctostHHBII
AIEKTPUUECKUI
TOK

20

DNIeKTPUIECKUI TOK.
YcnoBust CyliecTBOBaHHMS
3JIEKTPHUIECKOTO TOKa.
VcTOUHHUKN TOCTOSHHOIO
TOKa. JlericTBus
3JIEKTPHUIECKOTO TOKa
(TemioBoe, XMMHYECKOE,
MarHUTHOE).
ONEeKTpUYECKU TOK B
KUAKOCTSIX U Ta3ax.

OneKkTpudecKas LIETb.
Cuna TOKa.
OneKTpruyecKoe
HanpsHKEHHeE.
ConporusiieHne

MPOBOJIHUKA. Y IenbpHOE

Habmonenne pasmTuyHBIX BHUIOB
JEHCTBUS DIEKTPUIECKOTO TOKA

oOHapyKeHne 3TUX BUJIOB
JIEHCTBHUS B MOBCETHEBHON
JKU3HU. HaoOmronenue

BO3HHKHOBEHHMSI Ta30BOTO paspsiaa
U DIEKTPUYECKOTO TOKa B
SKUIKOCTH

Coopka u WCITBITAaHUE
ANEKTPUYECKOU Lenu
MOCTOSTHHOT'O TOKA.

Usmepenue CHJIBI TOKa
aMIIEPMETPOM.

Usmepenue 3JEKTPUYECKOr O

HAITPs?KECHU BOJIBTMCTPOM.
HpOB CACHHUC )48 00BsSICHEHHUE

bubnuoreka [JOK
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COTPOTHUBJICHUE
BelIecTBa. 3akoH Oma s
yuyacTka 1EMH.
ITocnenoBaTenbHOE u
napajuienbHOoe
COEJIMHEHUE
MIPOBOJHUKOB.

PaGota wu  momHOCTH
3JIEKTPUYECKOTO TOKa.
3akon  JDxoyns—Jlenma.
DNEeKTPUIECKUE TSN U
norpeduTenu
3JIEKTPUYECKON 3HEPIUU B
OBITY. Kopotkoe
3aMBbIKaHUE

OTIBITOB, JIEMOHCTPUPYIOIIUX
3aBUCUMOCTD SJIEKTPUUECKOT 0
COIIPOTUBJICHUA IIPOBOAHHKA OT
€ro JJIAHBI, IJI0IA 1
MOTIEPEYHOr O CEUCHHUS u
Martepuania.

UccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, MPOTEKAOIIEr0 Yepes
pe3ucCTop, OT  COMPOTHUBJICHUS
pe3ucropa U HanpsDKEeHUs Ha
pe3ucrope.

[IpoBepka CJIOKEHUS
HaIPsHKEHUH pu
MOCJIEZIOBATEILHOM — COCTMHEHUN
JIBYX PE3UCTOPOB.

IlpoBepka mpaBuia I8  CHJIBI

npaBuia

TOKa pu napajuieIbHOM
COEIMHEHNHU PE3UCTOPOB.

Ananus CUTyalun
MOCJIEIOBATENHFHOTO u
MapauIeTbHOTO COCTMHEHUS
MPOBOJHUKOB B JIOMAalIHHUX
AIEKTPUYECKUX CETSX.

Pemienue 3aJa4 c

HCIIONb30BaHueM 3akoHa Oma u
(hopmyn pacuéra 3NMEKTPUIECKOTO

COTIPOTHBIICHUS pu
HOCIIIOBATEIEHOM u
napauIeIbHOM COCTMHEHUN
HPOBOJJHUKOB.

OnpeneneHue paboTsI
HIIEKTPUIECKOTO TOKa,
IPOTEKAIOIIEro Yepe3 Pe3nucTop.
Onpenenenue MOIIHOCTH
ANEKTPUIECKOTO TOKa,
BBIJICNISIEMOM Ha PE3UCTOPE.
HccnenoBanne 3aBUCHMOCTH




CHJIBI TOKa 4Yepe3 JIaMIIOYKy OT
HanpsHKEHUSI Ha Hel.
Omnpenenenne KI1J[ narpeBaTens.
HccnenoBanue npeoOpa3oBaHUs
SHEPIUM IpU NOABEME TIpys3a
JJIEKTPO/IBUTATETIEM.
OOmbsicHeHHE  yCTpoiicTBA  H
MpUHLMOA JEUCTBUS JOMAIIHUX
QJICKTPOHArpeBaTCIbHbIX

prOOpOB.

OObsacHeHHEe TMPUYUH KOPOTKOTO
3aMbIKaHUS u MpPUHLIMTIA
JIEACTBUSA TJTABKUX
MIPEIOXPAHUATENEH.

Pemenue 3a1a4 c
MCIIOJIH30BaHUEM 3aKOHa

Joxoyna—Jlenua

2.3

MaruutHsie
SIBJICHUA

1.5

IlocTrostHHBIC MAar"HurThl.

BsaumoneiictBue
IIOCTOSIHHBIX ~ MAarHHATOB.
MaruutHoe oJe.

MaruauTHoe 1oJIe 3eMITH
W ero 3HavYeHHWe I
)ku3an Ha 3emite. OIBIT
Opcrena. MaruauTHOe
ToJIe AJICKTPHIECKOTO
TOKA. IIpumenenue
AJIEKTPOMATHUTOB B
TEXHHKE. JleiicTBue
MargHuTHOTO  TIOJS  Ha
MPOBOMHUK C  TOKOM.

DJIEKTPOABUIaTENb
ITOCTOSHHOI'O TOKa.
Hcnons3oBanne
AJIEKTPOJBUTATENEH B
TEXHUYECKUX

ycTpoicTBax u Ha

HccnenoBanue MarHHATHOTO
B3aNMOECHCTBUSA THOCTOSTHHBIX
MarHHUTOB.

M3yyenne  MarHUTHOTO  TIOJIS
MTOCTOSIHHBIX MAarHUTOB TIPH HX
O0OBeTUHEHUN H  pa3IelICHUM.

HccnenoBanue MarHHUTHOT'O
B3aUMOACHCTBHUS
IMOCTOSIHHBIX MarHHUTOB.

W3yueHne  MarHuTHOTO  IOJIS
MOCTOSHHBIX MAarHUTOB IIPH HUX
00bEIMHEHNH U Pa3AeIcHUH.
IIpoBenenue OIIBITOB no
BU3YaJIU3allU TIOJI MOCTOSHHBIX
MarHuTOB.

Wzyuenune SIBJIEHUSA
HaMarHM4YMBaHUs BEIIECTBA.

HUccnenosanue NEUCTBUA
AIEKTPUIECKOTO TOKa Ha

MarHUTHYIO CTPEJIKY.

bu6mmoreka [JOK
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TpaHCIopTe

IIpoBenenue OTIBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD
CHJIBI B3aUMOJICHCTBUS KaTYIIKU C
TOKOM W MarHuta OT CHJIBl H
HaIlpaBJICHHS TOKA B KaTYIIKE.
AHanu3 cutyanui IpakTHIeCcKOro
MPUMEHEHUS JICKTPOMArHuToB (B
OBITOBBIX TEXHUYIECKUX
YCTPOMCTBAX, MPOMBIIUICHHOCTH,
MEIUITUHE).

N3yuenne nelicTBUS MarHUTHOTIO
TIOJISL Ha IPOBOJHUK C TOKOM.
N3yuenue JIeUCTBUA
SJIEKTPOJBUTATEIS.

N3mepenue KIITJ
3JIEKTPOABUTATENBHOM
YCTaHOBKH.

Pacno3naBanue u aHanu3
Pa3IMYHBIX MIPUMEHEHU N
3JIEKTPOJBUTATENEH (TPAHCIIOPT,
OBITOBBIC YCTPOKMCTBA U JIp.)

DJIEKTPOMAarHuT
Hasl UHAYKLIUS

2.4

OIBITHI ®dapanes.
SIBnenue
3JIEKTPOMAarHuTHOU
170:0149:9017178 ITpaBuiio
Jlenna.
DeKkTporeHepaTop.
Crioco6st TTOITydeHUS
ANEKTPUYECKOH DHEPIUMU.
OIEKTPOCTAHITUU Ha
BO300HOBIISIEMBIX
WMCTOYHHUKAX SHEPTHH

OnbIThI o HCCIIEIOBAaHHUIO
SIBJICHUS 3JICKTPOMAarHUTHON
WHIYKIWU: HCCIIeNOBaHUE
A3MEHCHUIN 3HAYCHUS u
HaIlpaBJICHUS WHIYKIIHOHHOTO
TOKa

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
181ce

Hroro no pasaeny

37

PesepBHOE Bpems



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

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68

145




9 KUIIACC

KoJsnyecTBo yacoB IIporpammuoe OcHOBHbBIE BU/IbI
N H KoHTp coaepxaHue AEeATEIbHOCTH J1eKTPOHHbIE
| AMEHOBANIE B omb TpakTu o0yuaiomuxcs (uudpoBbIe)
n/ pa3aeyioB M TeM
ce | HbIe YyecKue o0pa3oBaTe/ibHbIE
1 MpPOrpaMmabl
ro  pabdor padoThI pecypcel
bl
Pa3znen 1.Mexanu4yeckue siBJIeHUsI
Mexannueckoe AHamuz W 0oOcCyKaeHHue
JABUXCHUC. Ppa3IMYHbIX IpuUMEPOB
MaTepI/Iaanaﬂ TOYKA. | MEXaHUYECKOI'O
Cucrema orcuéra. | aBmkeHus. OOcyxaeHue
OTHOCHUTEILHOCTD T'paHHuIl IIPUMEHUMOCTHU
MEXaHHYECKOTO MOJIETTH  «MaTepHallbHasl
JBIDKEHUs. PaBHOMEpHOE | TOUKa. Onucanue
IpSAMOJIMHENHOe MEXaHUUYECKOI0
JBIDKEHHUE. JOBIDKEHHUSI  Pa3JIMuHBIMU
HepasnomepHoe criocobamu  (ypaBHEHUE,
MPSMOJTMHEHHOE Tabnuia, rpadukK).
Mexanuueckoe memwkeHne. Cpemusss u | AHanus } KUBHEHHBIX | p o ITOK
1.1 JBIDKEHHE U 10 1 MI'HOBEHHasI CKOPOCT | CHTYalli, B KOTOPBIX | e/ adsoo.ru/7f4l
CIIO0COOBI €ro Tea Ipy HEPABHOMEPHOM | IIPOSIBIIAETCS 24236
OIUCAHUS IOBIDKEHHH. Y CKOpPEHHE. | OTHOCUTEIBHOCTD B—
PaBHOyCcKOpeHHOE MEXaHHYECKOT0
IPSIMOJIMHENHOE nerxenns. Habmonenne
mBmwkeHne.  CBoOOHOE | MEXaHHYECKOIO
najicHue. OmnbITH | IBHXKEHUS Tena
Tanunes. PaBHOMEpHOE | OTHOCUTENIBHO  pa3HBIX
JBIDKECHHE mo | ten orcuéra.
okpyxHoctu. Ilepuoxg u | CpaBHeHHe mTyTell W
yacrora oOparieHusl. | TPAeKTOpPUH  JIBHDKEHHS
JluneiiHass W yrjoBas | OMHOTO WU TOTO K€ Tea
CKOPOCTH. OTHOCHTEIBHO  Pa3HBIX

LlenTpocTpemMuTenbHOE

TeJI OTCUETA.
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YCKOpEHHE

Anamu3 Ttekcra [amunes
00 OTHOCHTENBbHOCTH
JABUXCHHS, BBIIIOJIHCHUC
3alaHAd 10  TEKCTYy
(cMBICIIOBOE UTEHHE).
Onpenenenne  cpenHeit
CKOPOCTH  CKOJIb)KCHHUSI
Opycka wiIM JBHKEHUS
mapuka 10 HaKJIOHHOM
TUIOCKOCTH.  AHamu3 H
o0cyxieHre croco0oB
MpHOIIKEHHOTO
orpeeNeH st
MTHOBEHHOM CKOpPOCTH.
OnpeneneHne CKOPOCTH
PaBHOMEPHOT'O JIBHKEHUS
(mapuka B  JKHIKOCTH,
MOJIENIA  AJIEKTPHYECKOTO
aBTOMOOMJIS U T. I.).
Ompenencane yTH,
MPONAEHHOr0 3a JaHHBIN
MPOMEXYTOK BpPEMEHH, U

CKOpOCTH Tena o
rpaguKy  3aBHCHMOCTH
MyTH PaBHOMEPHOTO

JBIDKEHHSI OT BPEMEHH.
OO6cyxneHne BO3MOXKHBIX
MPUHIUIIOB NEUCTBUS
puOOpPOB, H3MEPSIFOIINX
CKOpPOCTH (CIIHIOMETPOB).
Brluucnenune nytu
CKOPOCTH npu
PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM
JBIDKEHUH Tea.
OnpeneneHue
OPOHIEHHOTO TYTH H




YCKOPEHHSI JIBUKCHUS
Tena 1o rpaduKy
3aBUCUMOCTH  CKOPOCTH
PaBHOYCKOPEHHOT'0
IIPSAMOJIMHENHOr O
JIBUKCHHUSI Tena oT
BpPEMECHHU.

Ilposepxa unomesuvl.
ecnu npu
PABHOYCKOPEHHOM
osudiceHul Oe3 HauanbLHOU
cKopocmu nymu
omHocamess  Kak — pso
Heuémmuuix  yucer,  mo
coomeemcmsyroujue
NPOMENCYMKU — BDEeMeHU
0OUHAKOBYL.
OrmpeneneHne ycKopeHUs
Tena npu
PaBHOYCKOPEHHOM
JIBUKEHUU T10 HAKIIOHHOU
TIJIOCKOCTH.

N3mepenne mnepuoma wu
JaCTOTHI OOpaIIeHUs Tena
0 OKPY>KHOCTH.
OmpeneneHne  CKOPOCTH
PaBHOMEPHOTO IBM)KEHUS
Tela Mo OKPY>KHOCTH.
Pewenue 3a7a4 Ha
orpeneneHue
KHHEMATHIECKUX
XapaKTEPUCTUK
MEXaHUYEeCKOTO
JIBUKESHHUST Pa3IMYHBIX
Buj0B. Pacno3naBanue u
MpHOIKEHHOE OIMCAaHUE
Ppa3ITUYHBIX BHJIOB




MEXaHUYECKOTO

JIBUKCHUS B TPHUPONE U
TeXHUKe (HAa TMpUMepax
CBOOOJIHO MaJAIOIINX TEJl,
JBYOKCHUS JKAUBOTHBIX,
HeOECHBIX Tel,
TPAHCIOPTHBIX CPEIACTB U

ap.)

1.2

Bzaumonernicrteue
Tel

20

IIepseiii 3akoH HbroToHa.
Bropoii 3akon HbroToHa.
Tpernit 3akoH HbroToHa.
IIpuHnun cynepnosunuu
CHIL.

Cwra ympyrocTu. 3akoH
I'yka. Cuna TpeHus: cuia
TPEHUA CKOJIBXXCHHA,
CHJIa TPpEHUA IIOKOA,
JIpyrue BUIbI TPEHUS.
Cuna TsDKECTH W 3aKOH
BCEMUPHOT'O TATOTEHUSL.
Yckoperre CBOOOIHOTO
MafCHUS. JBmxeHnne
wianeT Bokpyr CornHIa.
IlepBas KOCMHUYECKasi
ckopocTh. HeBecoMocTh 1
Heperpy3Ku.

PaBHoBecue
MaTepUaIbHOM  TOYKH.
AbGconmroTHO  TBEpIOE

TeIO. PaBHOBecue
TBEPIOTO Tena c
3aKperIEHHON 0CBh10
BpalllcHUS. MomeHT

CHIJIBI. HeHTp TSOKECTHU

Hab6monenue 5
00CYy)XJIEHHE ONBITOB C
JABUKCHUEM TeJla HpI/I
YMeHBIHeHI/II/I BIIMAHUSA
JIPYTUX Tell,
MPEMATCTBYOIINX
JBHKCHHUIO.

Amnanu3 Tekcra ["anmmes ¢
OIIMCAHUEM MBICIICHHOI'O
JKCIICPUMEHTA,
00OCHOBBIBAIOIIEIO 3aKOH
WHEPIIMH;  BBITOJIHCHUE
3aJ]aHuI Mo  TEKCTYy

(cMBICTIOBOE YTEHHE).
O6cyxnenne
BO3MOXKHOCTH
BBITIOJTHEHUS 3aKOHa
WHEPIUH B  Pa3IHYHBIX
crucTeMax OTCU€Ta.
Hab6monenue u
o0cyxaeHue
MeXaHUIECKHX

SIBJICHUH, TPOUCXOIAIINX
B cucreme orcuéra
«Tenexka»  mpu e
pPaBHOMEPHOM "
YCKOPEHHOM  JIBHDKCHUH
OTHOCHUTENBHO KaOHHeTa
¢msukn.  JlelictBust ¢

bu6mmoreka IJOK
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BCKTOpaMHn CHII:
BBITTIOJTHCHUEC SaﬂaHI/Iﬁ 10
CJIIOKCHHUIO U BBIYUTAHHIO

BEKTOPOB.
Habmronenue /U
HpOBeI[CHI/IC OIIBITOB,
JEMOHCTPUPYIOLIUX

3aBUCUMOCTb YCKOpPEHHS
TeJla OT HPUIOKEHHOW K
HEMY CUJIbBI U MACChI TCJa.
Ananu3z W OOBSICHEHUE
SIBJICHU I c
HCITOJIb30BAaHUEM BTOPOTO
3akoHa HproTOHA.
Pemienue 3a]1a4 c
HCITOJIb30BAHUEM BTOPOTO
3aKOHa Hbrorona u
TIpaBHJIA CIIOKEHHSI CHJL.
Onpenenenne KECTKOCTH
MPYKHHBIL.

AHanu3  curyauuii, B
KOTOPBIX  HaOII0MAroTCs
ynpyrue aedopmanuu, u
ux oOBsICHEHU S c
WCIIOJB30BAHMEM 3aKOHA
T'yka.

Pemienue 3a7a4 c
WCTIOJH30BAHMEM 3aKOHA
T'yka.

Hccnenosanue
3aBUCHMOCTH CHTBI
TPEHUS CKOJBXKEHUS OT
CHITBI HOPMAaJIBHOTO
nmasieHus.  OOcyxmeHue
pe3yIBTATOB
WCCIIeZIOBaHUS.
OnpenencHue




KO3 uIMeHTa  TpeHUS
cKkonkxkenus. M3mepenue
CWJIBI  TPCHUS  IIOKOS.
Pemienue 3a1a4 C
HCIOJIb30BaHUEM
dbopMynBl  JUIS  CHIIBI
TPEHUS CKOJIbKCHHUS.
Aunanus JOBMOKEHUS TEl
TONBKO TI0Hd JEUCTBHEM
CHJIBI TSDKECTH -
CBOOOJIHOTO MaJCHUS.
OOBbsicHEHHE
HE3aBUCHUMOCTHU
YCKOpEHUSI ~ CBOOOIHOTO
MajeHus OT Macchl Teja.
Or1leHKa BEIUYUHBI CHJIBI
TSTOTEHUSI, IEHCTBYIONIEN
MOXIYy ABYMS TeJlaMu
(mst pa3HBIX Macc).

Ananu3 JIBUKEHUS
HeOECHBIX Tel oJI
JICHCTBHEM CHUITBI
TATOTCHUS (c
HCI0JIb30BaHUEM
JIOIIOJIHUTENBHBIX
HCTOYHHUKOB
nHpOpMarum).

Pemenne 3ajaq C

HCIOJIb30BAaHMEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U
dopmynsl s pacuéra
CHIBl TSOKECTH. AHamm3
OPUTHHAJILHOTO  TEKCTa,
OIHCBIBAOIIErO

MIPOSIBIICHUS 3aKOHa
BCEMHUPHOTO  TATOTEHHUS;
BBLIIOJIHEHNE 3aJaHUN 110




TEKCTY (cMBICTOBOE
YTEHHE).

HaGmonenue u
00CYXJICHHE OIIBITOB I10
W3MEHEHUIO Beca Tena

npu YCKOPEHHOM
JBUKCHUU.

Ananus YCIIOBHIA
BO3HHUKHOBCHUA
HEBECOMOCTH u
neperpys3Ku.

Pemenne 3amau Ha
ONpeNeNieHue Beca Tela
B pa3JII/IT-IHBIX yCJIOBI/ISIX.
Ananus cHII,
JICUCTBYIOLIMX Ha TEO,
MOKOSAILIEECS Ha OMOope.
OmpeneneHue  I1eHTpa
TSDKECTH Pa3JIUYHBIX TEJ

1.3

3aKOHBI COXpaHEHUSA

10

Nmnynbc Tena.
H3MeHeHnne  uMIIybCa.
Nmvmynse  cunmbl.  3aKoH
COXpaHEHHUS  WMITYJbCA.
PeakTuBHOE BH)KEHUE.

Mexanudeckas pabora u
MomHocTs. Pabora cmn
TSKECTH, YIIPYTOCTH,
Tperusi. CBsI3b SHEPIUU U
paboter.IloTernmansHas

SHEPrusl Tena, MOAHSITOTO

HaJ ITOBEPXHOCTHIO
3emin. IloTeHIuanbHas
SHEprus cKaToOU

npyxuHsl. Kunernueckast
sneprusi. Teopema o
KUHETUYECKOW JHEPTUH.
3aKoH COXpaHeHUsI

Habmronenue u
ob0cyxeHne OTIBITOB,
JIEMOHCTPUPYIOIINX
nepeAady MMITyJIbca IpH
B3aHMOJCHCTBHH Tell,
3aKOH COXpaHCHHS
UMITyJIbCa pu
a0COIIIOTHO  yIIPYyroM |
HEYIIPYTOM
B3aMMO/ICHCTBUH Tell.

AHamu3  curyauud B
OKpYXarollel >KU3HU C
UCIIOJIb30BAHUEM 3aKOHA
COXpaHEHUs UMITYJIbCa.

Pacno3naBanue sBIEHUS
PEaKTUBHOIO JIBUXKCHUS B
OpUpoOe€ M TEXHHKE.
[Ipumenenue 3aKOHa

Bbubnuoreka IJOK
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MEXaHHUYECKOMU OHCEPruu

COXpaHEHHUs  HMITyJbca
JUIsl pacuéra pe3ynbTaToB
B3aMMOZEHCTBUSA Ten (Ha
npuMepax  HEyIpyroro
B3aUMOJCHCTBHS,
YIPYyroro LEHTPaIbHOIo
B3aMMOCHCTBHUS JIBYX
OJTMHAKOBBIX TEJ, OJHO U3
KOTOPBIX HEMOJBUKHO).
Pemenne 3a1a4 c
WCIIOJb30BAHUEM 3aKOHa
COXpaHEHUs UMITYJIbCA.
Omnpenenenue paboTsl
CHJIBI  yIPYIOCTH  TIpH

nogbeEmMe rpy3a c
HCIIOIE30BAaHAEM
HCIIOABUXXHOI'O nu
MTOABMKHOT'O OJIOKOB.
N3mepenue

MoIHocTH. U3mepeHueno
TEHIIMaJIbHON SHEPIUU
ynpyro

e OpMHUPOBAHHOMN
MPYKHHBIL.

N3mepenue
KUHETUYECKOW  DHEPrum
Tena () JUTHHE
TOPMO3HOT'O ITyTH.
DKCIEPUMEHTAIBHOE
CpaBHEHHE  W3MEHEHUS
MOTEHIIMATbHON u
KHMHETUYECKOH  SHeprui
TeNa TPHU JABWIKEHUH T10
HAKJIOHHOMW TUTOCKOCTH.
OKCHepUMEHTaIbHas
MpoBepKa 3aKOHa
COXpaHEHUsI




MEXaHHUYECKOMU OHEPruun
npu cBOO OJHOM ITaJACHHH.

IIpumenenue 3aKOHA
COXpaHEHUs

MEXAHUYECKOW  DHEpruu
TSt pacuéra
MMOTEHIIMAILHOMN u

KMHETHUYECKOH  DHEprui
Tena. Pemenue 3amau c
HCIIOJIb30BAHUEM  3aKOHA
COXpaHEHUs
MEXAHUYECKON 3HEprun

Hroro no pazneny

40

Pa3g

e 2.MexaHn4ecKkue KoJae0aHus M BOJTHEI

2.1

MexaHuueckue
Koiebanus

KonebarenbHoe
JIBYOKEHHE. OcHOBHEBIE
XapaKTEePUCTUKH
KoJeOaHmii: TIepHoI,
JacToTa, aMILTUTY/IA.
MaremaTHaecKkuii u
MPYKUHHBIH ~ MasTHUKH.
IlpeBpaiienne  3HEPrUU
pu KoJ1eOaTeThbHOM
JIBUKEHNN.3aTyXaIoIIHe
KoJieOaHusl.
BriHyX1eHHBIE
Kojiebanus. Pesonanc

Habmoneane xonebaHuid
O/ JNEHCTBHEM CcHUIl
TSOHKECTH W YIPYTOCTH W
oOHapyXeHHE MOA00HBIX
KoJeOaHmit B
OKpY>KaroIemM MHpE.
Ananmu3 konebaHuil rpysa
HAa HUTH W Ha TPYKHHE.
OmpeneneHne  9acTOTHI
KOJIeOaHmit
MaTEeMaTHYECKOTO u
MPY>KHHHOTO MasITHUKOB.
Hao6monenune H
0o0BsICHEHHE SIBJICHHS
pe3onanca.VccnenoBanue
3aBUCHMOCTH nepuosa
KoJeOaHmit
MOJIBEIIICHHOTO K HHTH
rpy3a OT JJIUHBI HUTH.
IIpoBepka
HE3aBUCUMOCTH TIepuoja
KonebaHui rpys3a,

bu6mmoreka IJOK
https://m.edsoo.ru/7f41
a4ab
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NO/IBEIICHHOTO K JICHTE,
OT Macchl Ipysa.

HaGmonenue u
o0cyxIeHue OITBITOB,
JEMOHCTPUPYIOLIUX

3aBHCHMOCTh nepuona
KonebaHui MpPYKUHHOTO
MasiTHUKa OT Macchl rpys3a
U XKECTKOCTHU IPYKUHBIL.
IIpumenenue
MaTEMaTHYECKOT 0 u
MPYXKUHHOTO MasTHUKOB
B KauyecTBe MoAened it
OmMMCcaHusd KonebaHuil B
OKPY’KaIOII[EM MHPE.

Pemenne 3ajad4,
CBSIBAHHBIX C
BBIYHCIICHUEM WA
OIICHKOM YaCTOTHI

(mepromna) xoaebaHmit
Hszmepenue VCKOpeHUsL
600001020 NAOeHUs

2.2

MexaHnyeckne
BOJIHBL. 3BYK

MexaHuveckue  BOJIHBI.
CBoiicTBa MEXaHHMYECKHX
BoiH. IIpoponbHbie U
MONEpPEYHBIE BOJIHBL.
JlmmHa BOJHBI U CKOPOCTh
eé pacIpoCTpaHEHUs.
MexaHuveckue BOJIHBI B
TBEPIOM Tene,
CeCMUYECKHE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U
BbICOTa TOHA. OTpa)keHue

3Byka. WHbpa3Byk u
yABTPa3BYK

OOHapyxeHHe ¥ aHajIu3
BOJHOBBIX  SIBJIGHMH B
OKPY’KaIOIleM MHpE.
Habmonenue
pacnpocTpaHeHHs
HPOJOJIBEHBIX u
MOTIEPEYHBIX BOJH  (HA
MOJIENI) U OOHapyKEeHUe
AHAJIOTUYHBIX BUJIOB BOJH
B Tpupoze (3ByK, BOJHEI

Ha BOJC).

Beruncnenue JUTHHBI
BOHBI U CKOPOCTH
pacrnpocTpaHeHusI

3BYKOBBLIX BOJIH.

Bbubnuoreka IJOK
https://m.edsoo.ru/7f41
a4ab
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DKCIIepUMEHTAIBHOE
oIpeseneHre TpaHHUIL
4aCTOThI CJIBIIIIAMBIX
3BYKOBBIX KOJICOAHUM.
Habnronenue
3aBUCUMOCTHU BBICOTBI
3ByKa OT YacTOTHI (B TOM
YHcye, C UCTIONb30BAHNEM
MY3BIKAJIbHBIX
WHCTPYMEHTOB).
Habmronenne u
o0BsICHEHUE SIBJICHUS
aKyCTHYECKOI0
pe3oHaHca.

AHanu3  OPUTHHAIBLHOTO
TEKCTAa, IIOCBSIIIEHHOT'O
UCIIONIb30BAHUIO  3BYyKa
(wmm  ynpTpasByka) B
TEXHUKE  (IXOJIOKaIHsI,
YIBTPa3ByK B MEAWIINHE
U JIp.); BBIIOJIHECHUE
3aJJaHuI Mo  TEKCTYy
(CMBICTIOBOE UTEHHE)

Uroro no pazneny
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Pa3nen 3.2/1eKTpOMarHuTHOE MOJ€e M 3JIEKTPOMATHUTHbIE BOJTHBI

3.1

ONEeKTPOMArHUTHOE
moje u
3JIEKTPOMAarHUTHBIE
BOJIHBI

DJIEKTPOMAarHuTHOE MOJIE.
DJIEeKTpOMarHUTHbIE
BOJIHBI. CBoiicTBa
AJIEKTPOMATHUTHBIX BOJIH.
[lIxama
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanue
AJIEKTPOMATHUTHBIX BOIH
JIIS. COTOBOM CBSI3MU.
OJIeKTpOMarHuTHasI

ITocTpoenue
paccyKaeHuu,
000CHOBBIBAIOILIUX
B3aMMOCBSI3b
JIEKTPUUECKOrO u
MarHUTHOT'O OJIeH.
OKCIepuMEHTaIbHOE
U3y4YeHne CBOHCTB
3JIEKTPOMArHUTHBIX BOJIH
(B TOM yHCIE C TOMOLIBIO

Bbubnuoreka IJOK
https://m.edsoo.ru/7f41
a4ab
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npupoga csera. CKOpoCTh
CBeETa. BomnHoBrIe
CBOICTBA CBETa

MOOWJIBHOTO ~ TemedoHa).
AHamu3  pEHTICHOBCKUX
CHMMKOB YeJIOBEUYECKOrO

opraHusma.

Ananus TCKCTOB,
OIKCHIBAIOIIUX
MIPOSIBJICHUSI
3JIEKTPOMArHUTHOTO
U3IIy4eHUsI B TIPUPOIIE:
JKUBBIE OpTaHU3MEI,

U3JTy4eHHs] HEOECHBIX Tel
(CMBICIIOBOE UTEHUE).

Pacnio3naBanue u aHamus
pa3IUYHBIX TPUMEHEHUN
3JICKTPOMArHUTHBIX BOJIH
B TexHuke. I3yueHue
BOJIHOBBIX CBOMCTB CBeTa.

Pemienne 3aja4 c
HCITONIb30BaHuEM (hopmyi
JUTS CKOpOCTH

OJICKTPOMariMTHBIX BOJIH,
JJIMHBI BOJIHBI M 4aCTOTBI
CBCTa

Wroro no pazneny

Pa3zgen 4.CBeToBbI€e IBJICHUS

4.1

3aKOHBI
pacnpocTpaHeHHS
cBera

JlyueBass mogenp cBera.
Hcrounnku CBeTa.
IIpssmonuneliHoe

pacrpocTpaHeHHe CBerTa.
3atmenuss ConmHpma W
Jlynbel. OTpakeHue CBera.
IInockoe 3epkano. 3akoH

OTpaKeHUS CBeTa.
[Ipenomnenne CBeETa.
3aKkoH MPEIOMIICHUS
CBeETA. TTonmHoe

HaOmronenue OIBITOB,
JIEMOHCTPHUPYIOIIHX
SIBIICHUE
MPSIMOJIMHEHHOT O
pacmpocTpaHeHHs CBeTa
(BO3HUKHOBCHHE TEHH U

MOy TEHH ), u nux
UHTEpIpeTaIns c
UCIIOIb30BaHNEM

MOHATHSI CBETOBOTO JydYa.
OO0ObsicHEHHE 51

Bbubnuoreka IJOK
https://m.edsoo.ru/7f41
a4ab



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

BHYTpEHHEE

CBCTA.
IIOJIHOT'O

OTpaKEHUE
Hcnonb3oBanue
BHYTPEHHETO

OTPaXCHUA B ONITHYCCKUX
CBETOBOJAaX

MOJIETUPOBAHUE
COJTHEYHOTO U JIYHHOT'O
3aTMenuil. MccienoBanue

3aBUCHMOCTH yria
OTpaXKEHUS CBETOBOTO
Jy4a OT yrja HaJeHusl.

Nsyuenue CBOMCTB

M300paKEeHUsI B IUIOCKOM
3epkane. HaOmonenue u
00BSICHEHHE OIBITOB 110
MOJTYYCHUIO
n300pakeHU B BOTHYTOM
158 BI)IHYKJ'[OM 3epKa.HaX.
HaOGmronenue 51
00BSICHEHHNE OIBITOB 110
MPEJIOMJICHUIO CBETa Ha
FpaHI/IHe paSJ’[I/I‘-IHBIX
cpem, B TOM  YHCIC
OIIBITOB c TOJIHBIM
BHYTPEHHUM
otpaxkenuem.lccnenoBan
We 3aBHCHMOCTH  yTJjia
MpeJOMJIEHHS OT  yria
MaJIeHus CBETOBOTO Jy4a
Ha TpaHWUIE «BO3IYX—
CTEKIION.
Pacrio3naBanne sBiICHMI
OTpaKEeHUS 71
MpEeJOMJICHHST CBeTa B
ITOBCEIHEBHOM JKU3HU.
AHamn3s U OOBsICHEHHE
SIBJICHUS OITHYECKOIO
Mupaxa. Pemenne 3amau
c HCII0JIb30BAaHUEM
3aKOHOB OTpPaXEHUs U
MIPEJIOMJICHHSI CBETa

4.2

JInH3EI 1

JInHza.

Xox myueit

B

[Tomyuenue nzobpaxkeHnit

bubmmoreka LIOK




OTNTHYECKHE
puOOpHI

JIUH3E. OnTHueckas
cucrema (¢oToanmnapara,
MHUKpPOCKOIa U TeIeCKoIa.
I'maz xak onruyeckas
cucrema. bnusopykocts u
JTATbHO30PKOCTh

C MTOMOIIBIO COOUparoIeit
U pacceHBAaIOLIEH JHH3.
OnpeneneHue (HOKYCHOTO
paccTosTHUS u
ONTHUYECKOU CHJIBI
coOuparoei JIMH3BL
AHanu3 ycTpoicTBa U
MIPUHIATIA JNEUCTBUS
HEKOTOPBIX  ONTHYECKHUX
puOOpOB:
(horoanmnapara,
MHUKpPOCKOIa, TEJIEeCKOoIa.
N3yuenune monenu riasa
KakK ONTHUYECKOMN
CHUCTEMBI. Anamm3
SIBIICHUI OJIM30PYKOCTH U
JTATEHO30PKOCTH,
MpUHIIUIA NEUCTBUS
OYKOB

https://m.edsoo.ru/7f41
ad4ab

43 Pasnoxenue Oemnoro
' CBETa B CIIEKTP

Paznoxenune oemoro
cBeta B CHEKTp. OIBITHI
HrroTona. Croxenue
CHEKTPATbHBIX  IBETOB.
Hucnepcus cBera

HaGmonenne
pasoKeHus 0eIoro cBera
B CIIEKTP.

HaGmonenne u
OOBSICHEHHE OMBITOB 10
MONy4YeHHUI0 Oenoro cBera
MpH  CIOKEHUH  CBETa
Pa3HBIX IIBETOB.
IIpoBenenue u
OOBSICHEHHE ONBITOB 10
BOCTIPUSITHIO 1BeTa
MpeIMETOB  TpU WX
HaOII0/IeHAH gyepe3
I[BETOBBIE (bunbTpHI
(IIBETHBIC OYKH )

bu6mmoreka IJOK
https://m.edsoo.ru/7f41
a4ab

Uroro no pazgeny
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Pasnen 5. KBaHTOBBIE ABJICHUA
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5.1

Hcnyckanue n
TIOTJIOIIEHUE CBETA
aTOMOM

Omnbitel  Pesepdopna wu
TJIaHETapHast MOJIENb
aroma. Mogens aroma
bopa. Hcnyckanue wu
MOTJIOIIEHIE cBeTa
aTOMOM. KBanTsLI.
JIuHeyaTble CIEKTPBI

OO6cyxeHue LeH
ombIToB Pesepdopna 1o
UCCIICZIOBAHUI0  ATOMOB,
BBIABHKCHUE THUIIOTE3 O
BO3MOXKHBIX pPeE3yJIbTaTax
OIIBITOB B 3aBUCHUMOCTH
oT MPeJIoaragMoro
CTPOCHUS aTOMOB,
(dhopmynupoBaHue
BBIBOJIOB U3 PE3YJIBTATOB
OIIBITOB.

OO6cyxaeHune
MIPOTUBOPEYNI
IIJIAHETAPHOU MOZAENU
aToMa M OCHOBaHMUM Jyist
TUIIOTE3bI bopa 0
CTaIlMOHAPHBIX ~ OopOHTax
aneKTpoHoB.Habmonenne
CIUTOIIHBIX U JINHEHYATBIX
CIIEKTPOB M3ITy4eHUs
Pa3ITMYHBIX BEIIECTB.
OOBsICHEHHE JIMHEHIATHIX
CIEKTPOB M3ITYIECHHUS

bubauoreka LIOK
https://m.edsoo.ru/7f41
a4ab

5.2

CrpoeHne aTOMHOTO
sapa

PaanoakTuBHOCTE.
Annda, Oera- m ramma-
W3ITyIECHHUS. Crtpoenne
aATOMHOTO Aampa.
Hyxnonnas MOJENb
ATOMHOTO smpa.
M3oronsl. PagnoakTuBHbIE
npespamieHus.  Ilepuon
moiypacmana  aTOMHBIX
sanep

OO6cyxneHne BO3MOXKHBIX
TUIIOTE3 O  MOZIENIX
CTPOEHHMS sA7pa.
Ompenencane cocTaBa
a0ep 1O 3aJaHHBIM
MacCOBBIM M 3apsiIOBBIM
YHCIaM U 110 HOJ0KEHHIO
B MEPUOANYECKON
CHCTEME 3JIEMEHTOB.
Amnanus M3MEHEHHUS
cocTaBa sIpa U €ro
TIOJIO>KEHUS B
NEPUOJNYECKON CcUCTEMe
IPY 0-PaIM0aKTHBHOCTH.

Bbubnuoreka IJOK
https://m.edsoo.ru/7f41
a4ab
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HccnenoBanue TPEKoB o-
YaCTUI[ 110  TOTOBBIM
tdororpadusm.
OO6HapyxeHue u
HU3MEpEHUE
panuanuonHoro ¢oHa ¢
ITOMOII[BIO JIO3UMeETpa,
oIleHKa €ro
WHTEHCHBHOCTH. AHaNu3
OMOIOrMYECKUX
U3MEHEHUM,
MIPOUCXOISALITUX o/
JEeHCTBHEM
PaaMOaKTUBHBIX
W3JTyYEHUH.
Hcnons3oBanne
PaarOaKTUBHBIX
W3JIy4YEHU B MEAUITMHE

5.3

S nepHble peakunu

SnepHbie peaKIuu.
3aKoHBI COXpaHECHHS
3apsAI0BOTO M MacCOBOTO
YuCell. ODHEPIrus CBSI3H
aTroMHBIX  sgep. CBs3b

MAaccChl u SHEPTHUH.
Peaknuun  cuHtesa u
JleTTeHus anep.
Hcrounuku SHEPTUU
Connua u 3BE31. SnepHas
sHepretuka.  [eilcrBus
PaMOaKTUBHBIX

U3IIyYEHUAd HAa JKHUBBIC
OpraHU3MBbI

Pemenne 3aja4 C
HCIIOJIb30BAaHHEM 3aKOHOB
COXpaHEHHUS MAaCCOBBIX H
3apsIOBBIX  YHCENT  Ha

orpeneneHne
pe3yIBTATOB STTEPHBIX
peaKkIui; aHalm3
BO3MOXKHOCTH W
HEBO3MOXKHOCTH SIZIEPHOMU
peaKxITum.

OueHka B3Heprud CBSI3U
Aep C UCIOIb30BAHNEM
dopmynsr  DHHIITEHHA.
OO0cyXIeHue MepCIeKTHB
UCIIOJIb30BAHHUS
YIIPaBIIEMOro
TEPMOSIICPHOIO CHHTE3A.
Ob6cyxneHue
IPEUMYIIECTB U

bu6mmoreka IJOK
https://m.edsoo.ru/7f41
a4ab
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3KOJIOTUYECKUX TPOOIIEM,
CBSI3aHHBIX C  SJIEPHOMU
9HEPreTUKOU

Hroro no pazpeny
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Pa3paen 6.IloBTOpUTEIBLHO0-00001112

LKA MOAYJIb

IToBTOpEHUE U

6.1 o0o01mieHne
coJlepXKaHus Kypca
dbm3ukn 3a 7-9 xiace

CucremMaTu3anus u
0000111eHne TPEAMETHOTO
COJiep’KaHusi ¥ OIbITa
JeATELHOCTH,

PUOOPETEHHOTO npu
U3yYeHWH BCErO Kypca
(buznkn OCHOBHOT'O

obmrero oOpa3oBaHmsL.
IloaroroBka K OCHOBHOMY

rOCyJIapCTBEHHOMY
9K3aMeHy 1o (Hu3MKe s
oOyJarommxcs,
BBIOPABIIIX 3TOT

yaeOHBII TIpeaMeT

BeimonHenne  y4eOHBIX
3aJIaHUH, TpeOyIoLIX
JIEMOHCTpAIUU
KOMIIETEHTHOCTEM,
XapaKTEepU3yIOLIIX
€CTECTBEHHOHAYUYHYIO
TPaMOTHOCTb:

- MIPAMEHEHUS
MOJTYIEHHBIX 3HAHWMA IS
HAay4YHOT'O 00BSICHEHUS
(hU3MYECKUX SIBJICHUH B
OKpYy»Karollled mpupoje, B
MIOBCEAHEBHOW JKU3HU U
BBISIBIICHUS ~ (PU3HUYECKUX
OCHOB Ps11a COBPEMEHHBIX
TEXHOJIOTUH;

- MIPUMEHEHUS
OCBOEHHBIX
JKCIIEPUMEHTAIbHBIX
yMEHUH IS
HCCIEIOBaHUS
(h3muecKux SIBICHUH, B
TOM qucie JUTSt
MPOBEPKU TUIIOTE3

u BBISIBJICHUS
3aKOHOMEPHOCTEH.
Pewienue pacy€THBIX
3aa4, B TOM 4YHUCIE
MPEAIONararux
HCIIOJIb30BAHUE
($usnyecKnx Moaened u

bu6mmoreka IJOK
https://m.edsoo.ru/7f41
a4ab
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OCHOBAaHHBIX Ha
COEpPKaHUM  PA3IUUHBIX
pasnenoB Kypca (HU3MKH.
Brimmonnenue u  3ammra

T'PYIIIOBBIX U
WHIUBUAYAJTbHBIX
IIPOCKTOB, CBA3aHHBIX C
cojiepKaHueM Kypca
¢buznkn

Hroro no pazaeny 9

OBIIEE KOJIMYECTBO 10 27

YACOB I10 ITPOTPAMME 2







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC

n/n

Tema ypoka

KoJaunyecTBO 4acoB

Jara nzyyenus

Bcero

KonTpoas
HBbIE
padoThI

IIpakTueckue
padoThbI

IInan

daxr

DJieKTpOHHBIE UG POBBIE
o0pa3oBaTeJibHbIE

pecypchbl

®usuka — Hayka 0 Ipupo/Ie.
SIBneHus npUponbL.
Du3NYeCKue ABICHUS

Ou3uvecKre BENUYNHBI U UX
H3MepeHne

To4HOCTh U OTPENIHOCTD
U3MEepEeHN

Jlabopamopuasn paboma Ne 1
no meme «Onpedenenue
UeHblL OeleHUs
U3MepumenbHozo npudopa»

MeTtonbl HAyYHOTO TIO3HAHHS.
Onrcanne GU3NIECKUX
SIBIICHHUH C TOMOIIIBIO
Mojenen

bu6mmoreka IJOK
https://m.edsoo.ru/ff09f72a

Crpoenne BemecTBa. OIBITHI,
JIOKa3bIBAOIIHE TUCKPETHOE
CTpOCHHE BEIIeCTBA

bu6mmoreka IJOK
https://m.edsoo.ru/ff09fe0a

Jlabopamopuasa paboma Ne2
«H3mepenue pasmepos
MAbIX meny

JIBr>keHMe YacTuil
BELLECTBA. Ypok-
uccneoosanue «Onvimol no
HAOI100€eHUI0 MENI068020
pacuiupenus 2a3o6»

bubmmorexa LIOK
https://m.edsoo.ru/ff0a013e
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BzaunmMonelicTBre MONEKyI

Ar PEraTHLBIC COCTOAHUSA

10
BEIIlECTBA
o
1| lepsonamancoe coedenn Butmiotaxa LIOK
https://m.edsoo.ru/ff0a0378
0 CHIpOeHUU geulecmean)
o | Mexamricoxoe sk BuGmorexa LIOK
https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE JIBIDKCHHUE
13 Cxopoctb. Equnuiis bubauoreka LIOK
CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpemeHu bubmmoreka LIOK
IBUKECHUS https://m.edsoo.ru/ff0a0ae4
15 Wueprus. B3aumoneiicTere bu6mmoreka IJOK
TeN https://m.edsoo.ru/ff0a0cl10
16 Macca — mepa HHEPTHOCTH
Tea. EquHuIEI Macchl.
17 Jlabopamopnasn paboma Ne 3
«H3mepenue maccol mena»
bu6mmoreka IJOK
18 IInotHoCTS Bemectsa. https://m.edsoo.ru/ff0a0fee
Jlabopamopnas paboma Nod
«H3mepenue ob6vema
meepoozo mena»
19 Jlabopamopuasn paboma
Ne5«Onpeoenenue
NI0OMHOCIU MEEPO020
mena»
20 Pacuer macchl n 00beMa Tena Bbubnuoreka IJOK
110 €r0 MJIOTHOCTH https://m.edsoo.ru/ff0a0fee
Pemenue 3amay mo Teme
21 «MexaHn4JecKoe TBHKCHHUEY, Bubnuoreka IJOK
«Maccay, "[II10THOCTB https://m.edsoo.ru/ff0al23c
Berecrna"
22 Koumponvnaa paboma Ne2



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/ff0a0fee
https://m.edsoo.ru/ff0a123c

«Mexanuueckoe osuicenuey,
«Maccay, «Ilnomonocmso
seulecmeay.

Cuna xak XxapakTepuCTHKa
B3aUMOJECUCTBHS TEIl.

23 SIsnenue Tsarorenus. Cuiia
TSIOKCCTU
24 Cuna ynpyroctu. 3akoH ['yka
pos e B BuGerea LOK
N https://m.edsoo.ru/ff0al778
25 # Maccol tena. Pemrenue
3aja4 1o teme "Cuia bubmorexa LIOK
A https://m.edsoo.ru/ff0al778
TSIOKCCTU»
o | Comommee e sy BuGerea 10K
' https://m.edsoo.ru/ff0a1502
XapaKTepI/ICTI/IKI/I IIJIAHET
Hunamomerp.
Jlabopamopuas paboma Ne6 Bubmiorexa [IOK
27 «I'padyuposanue npysicunst https://m.edsoo.ru/ff0al8cc
U u3mMepeHue cun E— :
OUHAMOMEMPOM»
CrnoxeHnne nByX CHII,
28 HaIpaBJICHHBIX 10 OITHOM bubmmoreka [IOK
npsiMoii. PaBHOIEHCTBYOMIIAS https://m.edsoo.ru/ff0ala70
CHII
29 Cuia TpeHHS 1 €€ BUIBI. bubmmoreka [IOK
TpeHue B IpUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlabopamopuasa paboma
Ne7«H3yuenue 3agucumocmu
CUJIbl MPEHUA CKOTbIHCCHUS Bubnmorexa LOK
30 Ot CUTBE OGGTEHUR U https://m.edsoo.ru/ff0alcc8
xapaxkmepa
COnpuUKAcaruuxcs
nosepxnocmeit»
31 Penrenne 3agad mo reMam: Bubnuoreka IJOK

«Bec tenay, «['papuueckoe

https://m.edsoo.ru/ff0alde0
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n3o0pakenue cuny, «CHIby,
«PaBHOAEHCTBYIONIAS CHID)

Koumponvuasn paboma Ne 3
no memam: «Bec menay,

32 «I'pagpuueckoe
uzoopasicenue cuny», «Cunply,
«Pagnodeiicmeyrouian cunay
Hasnenne. CriocoOb!
33 YMEHBIIICHHUS U YBEIINYCHUS EHGH,HOTeKa LOK
https://m.edsoo.ru/ff0a20a6
JIABJICHUS
JlaBneHue raza. 3aBUCHMOCTD
34 JIABJIEHMS Ta3a OT 00BEMa, EHGH,HOTeKa HOK
https://m.edsoo.ru/ff0a2376
TeMITepaTypbl
Ilepenaua napieHus
35 TBEPIBIMU TENIAMH, bubmmorexa LIOK
JKAKOCTSMH U ra3aMu. 3aKOH https://m.edsoo.ru/ff0a25b0
ITackansa
aBIJICHUC ocC ase,
36 BﬂblggaggoeBﬂtgfangg ?I/IFJILI bubmiorexa LIOK
https://m.edsoo.ru/ff0a2718
TSOKECTH
37 oo s saoorn ubmorexa LIOK
A https://m.edsoo.ru/ff0a2826
rase. 3akoH [lackamnsa»
bu6nmoreka IJOK
38 Coodmarommecs cocypt https://m.edsoo.ru/ff0a2970
Bec Bo3gyxa. Atmocdeproe bubmmoreka I[JOK
39 nasienue. Atmochepa 3emin https://m.edsoo.ru/ff0a2b5a
Y IPUYUHBI €€ bubmmoreka I[JOK
CYIIECTBOBAHHSI https://m.edsoo.ru/ff0a2b5a
40 Nsmepenne atmochepHOro bubmmoreka I[JOK
nasyieans. Onbit Toppuyernin https://m.edsoo.ru/ff0a2da8
Bapomerp-anepous. bubnmorexa LJOK
AtMmocdepHOe 1aBeHIe Ha https://m.edsoo.ru/ff0a2fc4
41
Pa3JIMYHBIX BBICOTAX. bubmmorexa LJOK

3aBUCUMOCTb aTMOC(EepHOrO

https://m.edsoo.ru/ff0a2fc4



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/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

JABJICHUS OT BBHICOTHI HAJI
YpOBHEM MOPsI

Manomerpsl. [lopiiHeBoi

42 N
JKUJKOCTHBIN HAacOC
43 IM'mapaBnuyeckuit mpecc EH6J],HOTCK3 HOK
https://m.edsoo.ru/ff0a3136
Pemenue 3agau mo Teme "
44 "
AtmocdepHoe naBiieHHe
45 JeiicTBrE )KHIKOCTH U Ta3a HA bubmuoreka ITOK
MOTPY)KEHHOE B HUX TEJIO. https://m.edsoo.ru/ff0a3276
46 ApxumenoBa cuia
Jlabopamopnasn paboma Ne§
«Onpeodenenue Bubmiorexa [IOK
M R smnnbiniong https://m.edsoo.ru/ff0a33fc
RnOZPYIHCEHHOE 8 HCUOKOCHID)
bu6mmoreka IJOK
48 Inasarue Ter https://m.edsoo.ru/ff0a3a96
Pemenue 3aga4 no remam:
bub6mmoreka IJOK
49 zérc’ ig}:fjﬁiig;g;:}en» https://m.edsoo.ru/ff0a3654
Jlabopamopnasn paboma Ne 9
50 no meme «Buviacnenue bu6nmoreka IJOK
YCI0GUTL NIIAGAHUS MeNd 6 https://m.edsoo.ru/ff0a3514
HCUOKoCcmu»
IInaBanue cynos.
51
BosnyxomnnaBanue
Pemenue 3agay no remam
52 «ApxumenoBa cuiiay,
«ITmaBanme Teny, «IlnaBanue
cynoB. BoznyxoriaBanuey.
Konmponvnuaa paboma no Ne
53 4 meme «/lasenue meepovix
meJi, HeuoKocmelil u 2a3o6»
54 Mexanunyeckas padora. Bbubmmoreka LIOK



https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3514

Enunuier paboThl

https://m.edsoo.ru/ff0a3f82

55

MomHocts. EnqpHunst
MOIIHOCTH

bubmuoreka LIOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccneoosanue
"Pacuém mowHocmu,
pazeusaemoii npu noovéme
no a1ecmuuye'

o7

IIpoctbie MmexaHu3MBl. Poryar.
PaBHOBecue cuil Ha pblyare

58

MoMeHT cHIIBI

59

Pobruaru B TexHHKe, OBITY U
npupone. Jlabopamopuasn
paooma Ne 10
«Hccneoosanue ycnosuii
pasHnogecus pvluaza»

0.5

bu6mmoreka IJOK
https://m.edsoo.ru/ff0a478e

60

bioku. «3o0moToe mpaBuIo
MEXaHUKI

61

Pemienue 3aiau o teme
«YcI0BUSI paBHOBECHS
phIdara»

bu6mmoreka IJOK
https://m.edsoo.ru/ff0a48a6

62

Ilentp TsDKECTH TeEna.
YcioBue paBHOBECHUS TeI.

63

Koagppuuuenm nonesnozo
oelicmeus Mexanu3ma.
Jlabopamopuasn paboma Nel 1
«HU3mepenue KITI/T
HAK/I0HHOI NI0CKOCMU

0.5

64

Pemenue 3amay mo teMe
"Pabora, momuocTs, KITI"

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0a4c48

65

MexaHuueckasi HEpPrusl.
Kunernueckas u
MTOTEHI[HAIbHAS SHEPT U

bubmmorexa LIOK
https://m.edsoo.ru/ff0a4252

66

3akoH COXpaHCHUA
MEXaHUYECKON OHCPruun

bubmmoreka LIOK
https://m.edsoo.ru/ff0a4360

67

Konmponwvuasa paboma Ne5no



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

meme «Paboma u
MOwHOCHb. IHepzusn»

bubmauoreka LIOK
68 p . 1 https://m.edsoo.ru/ff0a4ee6
C3CPBHBLIH YPOK. bubmauoreka LIOK
https://m.edsoo.ru/ff0a4ffe
OBIIEE KOJIMYECTBO YACOB 68 13

10 ITPOI'PAMME



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

8 KUIIACC

KoaunyecTBO 4acoB

Jara nzyyenus

Ne
Kontp MnaH daKT DJiIeKTPpOHHBIE UG POBBIE
n Tema ypoka oabHbl | IlpakTn oOpa3oBaTe/IbHbIE
/ Bcero e YyecKue pecypcsl
I padoTt padoThI
bl
| Gonoeme mmonenas oregme | BuGmorea 110K
P https://m.edso0.ru/ff0a5256
MOATBEPKIACHUSA
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpAOro, XXUIKOTO U 1 bu6mmoreka IJOK
ra3000pa3HOro COCTOSTHHI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsICHEHHE CBOHCTB TBEPAOTO, KHUIKOTO
4 1 ra3000pa3HOro COCTOSIHUM BEIECTBA Ha 1
OCHOBE TTOJIOKEHHIH MOJICKYIISIPHO-
KUHETUYECKOU TEOpUHU
5 Kpucramnueckue u aMmopHbIe Tela 1 bubmorera [TOK
P p https://m.edsoo.ru/ff0a5800
6 CmaurBaHuE U KalMLIIPHOCTD. 1 bubmmoreka [IOK
IToBEpXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacupeHne U CKaTHE 1 bubmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIEpaTyphl CO 1
CKOPOCTBIO TEIUIOBOTO JBUKEHUS YaCTHUIT
9 Baytpennss saeprus. CriocoOsr 1 bubmmoreka I[JOK
W3MCHEHUS BHYTPEHHEH YHEPIHU https://m.edsoo.ru/ff0a5c60
bubmmorexa LIOK
10 Brae! Teruonepepasy . https://m.edsoo.ru/ff0a6412
1L | nimamsomme rennosint caoors. ) ) u6orerca LIOK
https://m.edsoo.ru/ff0a65c0
BEIIIECTB U MaTEPHAIIOB B IIEJISIX



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
https://m.edsoo.ru/ff0a65c0

sHeprocOepekenus”

KonunuecTBo TEnaoThI. yI[eJ'II)Ha}l

bubmuoreka LIOK

12 TEII0OEMKOCTb https://m.edsoo.ru/ff0a6976
13 YpaBHeHUE TEIIOBOrO OanaHca. bubmuoreka IJOK
TenmooOMeH U TEIIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
1o | Do e e B 10K
o Ha Tp " https://m.edsoo.ru/ff0a6a98
XOJIOOHOU M TOpsAYUCH BOABI
Pacuer xonudecTBa TEIJIOTHI,
15 HE0O0XOAMMOT0 JUIsl HArPEBAHUS Tella U
BBLJICIACMOro UM Ipr OXJTAXKACHUHN
16 JlaGoparopnas padora "OnpezeneHue bubnuoreka IJOK
VIENbHOM TEIIIOEMKOCTH BelecTa" https://m.edsoo.ru/ff0aébb0
17 DHeprust TOIUTNBA. Y IeTbHAs TEIIOTa bubmoreka [IOK
CrOpaHwst https://m.edsoo.ru/ff0a7b5a
18 Eﬂp?:;ip;e;gc?;]fgg?iiIP:ILHa;I TEIUIoTa bubmorexa HOK
P ihde https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
JlaGoparopnas padora "OnpezneneHue bubmmoreka [IOK
19 o " X
yIENbHON TEIIOTHI IJIaBICHHS JIbIa https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue 1 KOHICHCAITHS. bubmmoreka [IOK
Hcmapenne https://m.edsoo.ru/ff0a740c
Kunenwue. Y nenpHas Temiora
21 MapooOpa3oBaHMs M KOHICHCAITHH. bubmmoreka [IOK
3aBUCHMOCTb TEMITEPATYPBI KUTICHHS OT https://m.edsoo.ru/ff0a786¢
aTMocepHOTO JTaBICHUS
22| paors "Onpereneme ommocutersmo Butmtorexa LIOK
p pen " https://m.edsoo.ru/ff0a7628
BIIQXKHOCTH BO3/TyXa
23 Permenne 3a7a4 Ha onpeneneHue
BIIAXKHOCTH BO3/IyXa
ITpuHIUIEl pabOTHI TEIUIOBBIX JBUTATEICH.
24 [lapoBas TypOuHa. J[BuraTens
BHYTPEHHETO CrOpaHHs
25 KII/] TenoBoro apuratens. TemniaoBbie bubmnoreka [IOK



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
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

JIBUTATENU U 3alllUTa OKPYXKAIOIIEH cpebl

https://m.edsoo.ru/ff0a7c7c

3aKOH COXpaHEHUs U MpEeBpaLICHUs

26
OHCEPruu B TCIJIOBBIX IPOLECCAX
[TonroroBka K KOHTPOJIBHOM paboTe 1Mo
27 teme "TermnoBsie saBienus. M3menenune bubmmorexa LHOK
. " https://m.edsoo.ru/ff0a83f2
arperaTHbiX COCTOAHUHM BCUICCTBA
KonTponbsHas padora mo Teme "TerioBsie
28 ﬂBnermI I/I3M§HeHHe arperaTHbIX bubmmorexa LHOK
" " p https://m.edsoo.ru/ff0a86ae
COCTOSIHMIA BEIIECTBA
29 Onexrpusanus Ten. J[Ba poma
ANIEKTPUYECKUX 3aPsiJIOB
30 Ypok-uccienoBanue "IIEKTPU3AIHUS TEI
WHIYKIWEH U IPU COMPUKOCHOBEHUH "
31 BiaumopeiicTBre 3apspKEHHBIX TeNT. 3aKOH bubmmoreka LIOK
Kysnona https://m.edsoo.ru/ff0a87e4
DnexkTpudeckoe moie. HampspkeHHOCTh
32 JJIEK pnqecxoro nost. IT I/II)H 101 bubmaorexa IOK
b - PHHI . https://m.edsoo.ru/ff0a8a0la
CYIIEPIIO3UIINH SIEKTPUIECKHUX TOJIer
33 Hocwnrenu snekrpudeckux 3apsjioB.
OnemeHTapHBIN 3apsn. CTpoeHue aToMa
34 [IpoBOIHUKY ¥ TUAIEKTPUKH. 3aKOH bubmmoreka [IOK
COXpaHEHHS PIEKTPUIECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3amay Ha MpUMEHEHHE CBOWCTB bubmmoreka [IOK
DIIEKTPUIECKUX 3aPSIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUIECKHA TOK, YCIOBHS €ro
36 c e:;iBOBaHI/IH I/IC”’F(})"IHI/IKI/I bubmmorexa [IOK
yt ‘ https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKa
37 JlelicTBHUS JIEKTPUYECKOr0 TOKA bubmorexa [IOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccinenosanue "Jleiicteue
38 ANEKTPUYECKOTO OIS Ha TIPOBOJHUKHU U
JTUAJIEKTPUKH"
39 ONEeKTpUYIECKUH TOK B METaIax, bubmmorexa LJOK

KHUIOKOCTAX M ra3ax

https://m.edsoo.ru/ff0a9838



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

QHGKTpI/I‘{GCKaH LICIb U €€ COCTaBHEIC

40
4acTH

41 Cuna toka. JlaGoparopHas paboTa 05 bubmuoreka IJOK
"M3MepeHne 1 peryaupoBaHue CUIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6

o | Smmmemes mrpmzewe B . BuGorea 10K

patopHasi p ,? ' https://m.edsoo.ru/ff0a9e14

pEryJIMpOBaHUE HANPSKCHUS

43 ComnpoTuBiieHHE TPOBOTHHKA. Y IETHHOE bubmuoreka ITOK
CONPOTHBIICHUE BEIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopHas pabora "3aBUCUMOCTb

44 3JIEKTPUUYECKOr0 COMPOTUBIIEHUS 1 bubmuoreka ITOK
MPOBOJAHKKA OT €r0 JJTHHBI, IIOMIAIN https://m.edsoo.ru/ff0aa738
TIOTIEPEeYHOro Ce4eHus U Marepuaa’

45 3aBUCHMOCTH CHJIBI TOKA OT HATIPSDKEHUSI. bubmoreka [IOK
3axon OMa JuIst ygacTKa Iern https://m.edsoo.ru/ff0aad44a
JlaGoparopnas padora "VMccinenoBanue
3aBUCUMOCTH CHJIBI TOKA, HAYIIIETO depe3 bubmmoreka [IOK

46 1 :
PE3UCTOP, OT COMPOTUBIIEHHUS PEIUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUS Ha pe3ncTope”

47 [MocnenoBaTenbHOE U TTApAIIIETBHOE
COC/IMHEHUS TIPOBOJTHUKOB
JlabopaTtopnas padota "[IpoBepka nmpapmiia
CIIOKEHUS HANPSHKCHUH TTPH bubmmoreka [IOK

48 1 :
MOCIIEIOBATEIIBHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ncTopoB”

o | oS s Tipmopes o 1 B 0K
M pH Tap N https://m.edsoo.ru/ff0aadle
COC/IMHCHUH PE3UCTOPOB

o | oo mret s o s Busorea 10K

S P A https://m.edsoo.ru/ff0aaf8a

MPOBOJHUKOB

51 Pabora 11 MOIIHOCTH AIIEKTPUYECKOTO TOKA. Bubnuoreka IJOK
3akon J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124

52 Jlaboparopnas padora "Onpenenenue 1 bubmmorexa LJOK

pa60TI>I 1 MOIITHOCTHU 3JICKTPHUICCKOI'O

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0a8bd6
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
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

TOKa"

QHGKTpI/I‘{eCKI/Ie Oy u HOTpC6I/ITCJ'II/I

53 3NIEKTPUYECKOI 3Hepruu B ObiTy. KopoTkoe bubmmorexa HOK
p p y- Rop https://m.edsoo.ru/ff0ab660
3aMBIKaHUE
[TonroroBka K KOHTPOJIBHOM paboTe 1Mo
54 Teme "DIeKTpUYecKre 3apsIbl. Bubmmoreka LJOK
3apsuKeHHBIE Tela M UX B3aUMOICHCTBHS. https://m.edsoo.ru/ff0abd2c
[TocTOSsIHHBIHN 3JIEKTPUYECKHH TOK"
KontponbsHas pabora no reme
"DeKTpUUIECKUE 3apAibl. 3apsHKCHHbBIS bubmuoreka IJOK
55 9 N .
Tela U UX B3auMojeicTsusi. I10CTOSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUIECKHUIA TOK"
56 [TocrostHHBIE MATHUTBI, KX
B3aMMOICHCTBHE
57 Ypok-uccnenopanue "M3ydeHne moneu 1 bubmoreka [IOK
[TOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHOE 101e. MarHuTHOE Iojie 3eMIIH bu6mmoreka IJOK
M €ro 3HAYCHHE VIS J)KU3HHU Ha 3emIie https://m.edsoo.ru/ff0acOba
OmnswiT Opcrena. MarHuTHOE moIe
59 3JIeK I/IEJICCKI([)FO Toka MarHuTHOe 1osne buommorexa [TOK
P https://m.edsoo.ru/ff0acld2
KaTYIIKA C TOKOM
[IpumeHeHue 3IEKTPOMArHUTOB B TEXHUKE.
Jlaboparopnas pabota "U3yuenne bubmmoreka [IOK
60 . 0.5 )
JEWCTBUSA MarHUTHOTO ITOJIS HA TIPOBOIHHUK https://m.edsoo.ru/ff0ac74a
C TOKOM"
DJEeKTpOIBUTATENh TIOCTOSTHHOTO TOKA.
Hcnonb3oBaHue 351€KTpoABUraTeneii B
TEXHUYECKUX YCTPOMCTBAX U HA bubmmoreka I[JOK
61 )
Tpancnopre. JlabopatopHas pabora https://m.edsoo.ru/ff0ac86¢
"KoHCcTpyHnpoBaH#e U N3ydeHHE PabOTHI
3JEeKTpoABUraTens"
OmnbiTel @apajes. 3aKoH
62 3NeKTpoMarHuTHON nHaykud. [IpaBuio
Jlenna
63 OnekrporeHepatop. CriocoObl monyyeHus



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

SHGKT‘queCKOﬁ OHCpPruu. BHGKTPOCTEIHHI/II/I
Ha BO30OHOBIISIEMBIX HCTOYHHUKAX OHCPrumn

[NoaroroBka kK KOHTPOIBHOM padoTe Mo

64 Teme "DIEeKTPUIEeCKuEe U MarHUTHBIC 1
sIBJICHUST"
65 Kontponbehas pabora no Teme 1 Bubmmoreka LJOK
"DIIeKTPUYCSCKUE U MATHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
66 PezepBHbIit ypok. Pabora ¢ Tekctamu 1o 1 Bubmoreka LJOK
teme "TernoBsle sBICHUS" https.//m.edsoo.ru/ff0acc5e
67 PezepBHbIit ypok. Pabora ¢ Tekctamu o 1 Bbubmoreka LJOK
Teme "TIOCTOSHHBIH AIEKTPUIESCKHUI TOK" https://m.edsoo.ru/ff0acdc6
68 PezepBHbIit ypok. Pabora ¢ Tekctamu o 1
TeMe "MarHuTHEIE SIBJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 145

[NPOI'PAMME
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9 KUIIACC

n/n

Tema ypoka

KoJaunyecTBO 4acoB

Jara nusydyenus

KonTpoas
Bcero | HbIe
padoThI

IIpakTnn
yeckue
padoThbI

IInan

daxr

DJieKTpOHHBIE UG POBBIE
o0pa3oBaTeJibHbIE

pecypchbl

Mexanuueckoe IBUKEHHUE.
MarepuanbHasi TOUKa

Cucrema orcuera.
OTHOCHUTEILHOCTD
MEXaHNUYECKOI'0 IBVKECHU

bubmauoreka LIOK
https://m.edsoo.ru/ff0ad474

PaBrOMEpHOE
HpHMOHHHeﬁHOG JBUXKCHHC

bu6mmoreka IJOK
https://m.edsoo.ru/ff0ad19a

HepaBHomepHoe
MPSIMOJINHENHOE
nBrkeHue. CpenHss u
MTHOBEHHAsi CKOPOCTh

IIpsmonuHnelinoe
paBHOYCKOpEHHOE
JIBI)KEHHUE. Y CKOpeHHre

bu6mmoreka IJOK
https://m.edsoo.ru/ff0ad8d4

CkopocThb
MPSIMOJTUHEUHOTO
PaBHOYCKOpPEHHOTO
nBrKeHus. I paduk
CKOpPOCTH

JlabopaTopras pabora
"OnpeneneHue yCKOpeHus
Tena npu
PaBHOYCKOPEHHOM
JBIDKEHUH TI0 HAKJIOHHOM
mIockoctu"

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0adb18

CB00OIHOE T1aJIEHUE TEI.
Onertel ['anunes

PaBHOMCpHOG JABUKCHHC

bubmuoreka [IOK



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

110 oKkpyxHocTH. llepuon u
4acToTa OOpalleHHs.
JIuneitnas u yriosas
CKOpOCTH

https://m.edsoo.ru/ff0ael76

10 LlentpocTpemuTensHOE
YCKOpEHHE
11 [lepBeiit 3akoH HproToHA. Bubmmoreka LJOK
BekTop cuiib https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HetoToHa. Bbubmoreka LJOK
PaBHOzeiicTBYOIIAs CHIIA https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HertoToHa. Bbubmoreka LJOK
Cyneprosuius Cui https://m.edsoo.ru/ff0ae982
14 mpuwencme sakonon uGmiorexa LIOK
https://m.edsoo.ru/ff0aeb6c
Hbrotona
15 Cwia ynpyrocTu. 3akoH bubmoreka [IOK
I'yka https://m.edsoo.ru/ffO0aeca2
16 Pemenue 3aay no teme
«Cuna yrpyrocTm»
17 Onperereme ecrioemn BuGorera LIOK
https://m.edsoo.ru/ff0aee28
MIPYKIHBD)
bubmmorexa LJOK
18 Cuna Tperms https:// m.edscl)lo.ru/fanf738
19 Pemrenne 3amad mo Teme bu6mmoreka IJOK
«Cuita TpeHus» https://m.edsoo.ru/ff0afa26
JlabopaTopras pabora
20 "Onpenenenue bubmmoreka I[JOK
K03 PHIIHEHTA TPEHUS https://m.edsoo.ru/ff0af8be
CKOJIbKEeHHUs"
20| ko Hhroroms. O uGmiorexa IOK
’ " https://m.edsoo.ru/ffOafb8e
yrnpyroctu. Cuma TpeHus
22 Cuiia TSXKECTH U 3aKOH bubmoreka IJOK

BCCMUPHOI'O TATOTCHHUA.

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

Yckopenue cBOOOIHOTO
MaCHHsI

23

VYpok-koHpepeHnus
"JIBM>KEHUE TENT BOKPYT
IPaBUTALMOHHOTO LIEHTPa
(Conneunas cucrema).
lanaktuku"

24

Pemenue 3amau 1mo Teme
"Cuna TSKECTH U 3aKOH
BCEMUPHOTO TATOTCHUS"

bubauoreka LIOK
https://m.edsoo.ru/ff0af5f8

25

ITepBas kocMuueckas
ckopocTh. HeBecoMocTh 1
Teperpy3Ku

bubmauoreka LIOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue maTepuanbHONR
TOYKH. AOCOIIOTHO
TBEpAOE TeNno. PaBHOBecHe
TBEPJIOTO TeNa ¢
3aKpEIIEHHON OChIO
BpalLEHUs

bu6mmoreka IJOK
https://m.edsoo.ru/ff0afe36

27

MowmenTt cuiibl. LlenTp
TSOKECTH

28

Pemenue 3amau 1mo teMe
"MowmeHT cuitbl. LlenTp
TSDKECTH"

bu6mmoreka IJOK
https://m.edsoo.ru/ff0b02b4

29

IToaroroska k
KOHTPOJBHOM paboTe 1Mo
teme "Mexanndeckoe
JBIOKEHHE.
BzanMmogeiicTeue Ten'"

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0b0408

30

KonTponsnas pabora mo
teme "MexaHndeckoe
JIBIOKEHHE.
BsaumogeiictBue Ten"

bubmmoreka IJOK
https://m.edsoo.ru/ffOb06ec

31

Nmnynsce tena. Umnynse
CHJIBL. 3aKOH COXPaHEHUs
UMIyJbca. YIPYroe u

bubmoreka IJOK
https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
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

HEynpyroe
B3aHUMOIEHCTBHE

32

Pemenue 3a1a4 no reme
"3aKoH coxpaHeHHs
uMIysnca"

bubmauoreka LIOK
https://m.edsoo.ru/ff0b096¢

33

VYpok-koH(pepeHnus
"PeakTHBHOE IBHMKEHHE B
MIPUPOJIE U TEXHUKE"

34

MexaHnunveckas padbota u
MOIIIHOCTh

bubauoreka LIOK
https://m.edsoo.ru/ff0b0a84

35

Pabota cutbl TSDKECTH,
CHJIBI YIIPYT'OCTHU U CUJIBI
TPEHMUSI

bubauoreka LIOK
https://m.edsoo.ru/ff0b0db8

36

JlabopaTopHas pabota
«Onpenenenue paboThI
CHUJIbI TPEHUS IIPU
PaBHOMEPHOM JIBUIKCHUH
TeJa M0 TOPU30HTAJIbHOU
MTOBEPXHOCTH)

37

CBs13b HEPruu ¥ padOTHI.
IToreHumanbHas SHEPrus

38

Kunernueckas sHeprusi.
Teopema 0 KHHETHYECKOU
SHEPTUHN

bu6mmoreka IJOK
https://m.edsoo.ru/ff0b0c32

39

3aK0H COXpaHCHHS
SHEPTrUU B MEXaHUKE

40

JlabopaTopras pabora
«3yueHune 3aK0HA
COXPaHEHHsI SHEPTUK»

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0b12fe

41

KomnebarenpHoe nBUKEHNE
U er0 XapaKTePUCTHKH

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0b1858

42

3aTyxaromue KonebaHusl.
BoiHyX1€eHHBIE
konebanust. Pesonanc

bubmoreka IJOK
https://m.edsoo.ru/ff0b20f0

43

MatemaTnyeckuii 1



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

MPYKUHHBII MasTHUKH

44

Ypok-uccinenoBanue
«3aBHCUMOCTH TIepHOAa
KoJIeOaHUH OT JKECTKOCTH
MPY>KUHBI X MACCHI Tpy3a»

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

45

IIpeBpaienue sHeprun
IprU MEXaHNYCCKUX
KoJIeOaHUsIX

46

JlabopaTopHas pabota
«Ompenenenre 9acTOTh |
repuoa KoyeoaHuit
MPY>KUHHOT'O MasiTHUKA)

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

47

JlabopaTopHas pabota
«ITpoBepka
HE3aBUCHMOCTH Tepro/a
KojebaHuit Tpy3a,
MOJIBEIICHHOTO K HUTH, OT
MAacchl rpy3a»

bu6mmoreka IJOK
https://m.edsoo.ru/ff0b197a

48

MexaHUdecKre BOTHEL.
CBolicTBa MEXaHMYECKUX
BoJiH. [IponosibHbie U
TTOTNIEPEYHBIC BOITHBI

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

49

Ypok-koH(pepeHITH
"MexaHu4ecKKe BOJIHBI B
TBEPAOM TETE.
CelicMuyecKkre BOJIHBI"

50

3ByK. Pacnipoctpanenue u
OTpa)KeHHUE 3BYKa

51

Ypok-uccienoBaHue
"Habnronenue
3aBHCHMOCTHU BBICOTHI
3BYyKa OT YacCTOThI"

52

I'poMkocTh 3ByKa 1 BbICOTA
TOHA. AKYyCTUYECKUN
pe30HaHC



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

53

VYpok-koH}pepeHuus
"V IIbTpa3ByK ¥ HHPPa3ByK
B NIPHUPOJIE U TEXHUKE"

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

54

IlonroroBska k
KOHTPOJIBHOW paboTe 1Mo
TeMe "3aKOHBI
COXpaHCHMSI.
MexaHn4deckre KoineOaHus
¥ BOJIHEI"

bubmauoreka LIOK
https://m.edsoo.ru/ff0b25f0

95

Kontponbhas pabora o
TeMe "3aKOHBI
COXpaHEHHSI.
MexaHn4deckre KojaeOaHus
¥ BOJIHEI"

56

DIEKTPOMArHUTHOE TIOJIE.
QHGKTPOMaI‘HI/ITHBIC BOJIHBI

bu6mmoreka IJOK
https://m.edsoo.ru/ffOb2abe

57

CBoiicTBa
3JIEKTPOMArHUTHBIX BOJIH

58

Ypok-koH(pepeHITH
"Ikana
3JICKTPOMAarHUTHBIX BOJIH.
Hcnonp3oBanne
3JICKTPOMArHUTHBIX BOJH
JII1 COTOBOH CBSI3H"

bu6mmoreka IJOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccinenoBanue
"N3ydenne CBOHCTB
3JIEKTPOMAarHUTHBIX BOJIH C
TTOMOIIIFIO MOOUITFHOT'O
tenedona"

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenne 3amad Ha
OIpeNeNeHne YacTOThI U
JUTAHBI DJIEKTPOMArHATHOM
BOJIHBI

61

ONeKTpOMarHuTHast
npupoja csera. CKopocTb
cBera. BoHOBEIE CBOMCTBA

bubmmoreka I[JOK
https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

CBCTa

62

Hcrounuku ceera.
IIpssmonuHelinoe
pacnpocTpaHeHHE CBeTa.
3armenus Connna u JIyHsl

bubauoreka LIOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)KEeHUs CBETa.
3epkana. Permenne 3aga4
Ha MPUMEHEHUE 3aKOHa
OTpa)KeHHsI CBETa

bubmauoreka LIOK
https://m.edsoo.ru/ff0b38c4

64

IIpenomnenue ceera.
3aKoH IIPETOMIIEHHUS CBETa

bubauoreka LIOK
https://m.edsoo.ru/ff0b3aea

65

ITonHoe BHyTpeHHEe
OTpaXCHHE CBETA.
Hcmonp3o0BaHue MOIHOTO
BHYTPEHHETO OTPaKeHU B
OIITUYCCKUX CBECTOBOAAX

bu6mmoreka IJOK
https://m.edsoo.ru/ff0b3c5c¢c

66

JlabopaTopHas pabota
"HccnenoBanmue
3aBHCHMOCTH YyTiia
MIPEIOMIICHHSI CBETOBOT'O
Jy4a OT yriia MajeHus Ha
rpasuiie "Bo3ayx-crexio”"

67

Ypok-koH(pepeHITH
"Ucrnonp30BaHue MOJIHOIO
BHYTPEHHETO OTPaKEHUS:
CBETOBOJIBI,
OIITHKOBOJIOKOHHAS CBSA3b"

68

JIna3el. OnTndeckas cuia
JIMH3BI

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0b3f2c

69

[HocTpoenne n3obpaxeHnit
B JINH3aX

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0b444a

70

JlabopaTopras pabora
"Omnpenenenue GoxycHOro
paccTosSHUS U ONTHYECKOMH
CHJIBI coOMparomen
JIUH3BI"

bubmmoreka LIOK
https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

71

VYpok-koH}pepeHuus
"OnTHUYecKue JIMH30BBIE
npubops!"

bubmuoreka LIOK
https://m.edsoo.ru/ff0cOa7e

72

I'ma3 xak ontuyeckas
cucreMa. 3peHue

bubauoreka LIOK
https://m.edsoo.ru/ff0b4684

73

VYpok-koH(pepeHnus
"ledextsl 3penus. Kak
COXpaHUTh 3peHune"

74

Paznoxxenue 6emoro ceera
B crieKTp. OnBITHI
HrroTona. Cnoxxenue
CHCKTpaJIBHBIX IIBCTOB.
Hucnepcus cBera

bubmauoreka LIOK
https://m.edsoo.ru/ff0c0f4c

75

JlabopaTopHas pabota
"OnBITHI IO Pa3I0KEHUIO
Oernoro cBeTa B CIEKTP U
BOCITPHSTHIO IIBETA
MPEAMETOB TIPU MX
HaOJI0JICHUH Yepe3
IIBETOBBIC (DUITHTPHI"

bubmmoreka IJOK
https://m.edsoo.ru/ff0c0e2a

76

YPpOoK-TIpakTUKYM
"BoiHOBEBIE CBOMCTBA
CBeTa: TUCIIepCHs,
HHTEePPEPEHIIHS I
mudpakmms”

77

OmpiTe! Pesepdopra u
TJTaHETapHAS MOJICNb
aToma

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0c12a8

78

IToctrynatel Bopa. Mogens
atoma bopa

79

Ucnyckanue u
MOTJIOLIEHUE CBETa
atoMoM. KBaHTBL.
Jluneituatble CIeKTphI

bubmmorexa LIOK
https://m.edsoo.ru/ff0cl144c

80

Y POK-TIpakTUKYM
"HaOmto1eHre CIeKTPOB

bubmoreka IJOK
https://m.edsoo.ru/ff0c1550



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550

HCITyCKaHUs"

PannoakTHBHOCTE U €€

bubmuoreka LIOK

81 BUJIBI https://m.edsoo.ru/ff0c1672

82 CrtpoeHue aTOMHOTO sJIpa. bubmuoreka IJOK
HyxkionHast Mojiesb https://m.edsoo.ru/ff0c18ac

83 PagnoaktuBHBIC bubauoreka LIOK
npeBpaiteHus. M3otomsl https://m.edsoo.ru/ff0clald

o | o e ot o LOK

a " https://m.edsoo.ru/ff0clb4a
MpEeBpaIICHUs

85 [lepuon monypacnania
Ypok-koHbpepeHus

86 "PagnoakTHBHBIC bu6mmoreka IJOK
H3IYYEHHUS B IPUPOJIE, https://m.edsoo.ru/ff0c2126
MeIULMHE, TEXHUKE"

SInepHbie peakuuH.

87 3aKOHBI COXpaHECHUS bubmmoreka [IOK
3apsI0BOTO M MAaCCOBOT'O https://m.edsoo.ru/ffOc1c58
quces

o | oneras o o B 10K

AeD- https://m.edsoo.ru/ff0cld7a
SHEPTUHN

89 Pemenue 3amay no teme
"SI nepHble peakiyn”

90 P:JEIH;IIE: 5(1: H: TeIS/foOqHHKI/I bubmorexa LIOK
. AeP- .. https://m.edsoo.ru/ff0c1e88
sHepruu ConHua u 3BE311
Ypok-koHbpepeHus
"SInepHas SHEPreTUKa.

91 JleiicTBHS painOaKTHBHBIX
M3ITyYeHH Ha )KUBBIE
OpraHu3msl"

HOHFOTOBKaVK bubmmotreka I[JOK

92 KOHTPOIIbHOM paboTe 1o

Teme "DNEeKTpOMarHuTHOE

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

nose. DIeKTPOMAarHUTHBIC
BoaHEL. KBaHTOBEIE
SBJICHUS"

93

Kontponbhas pabora o
Teme "DIeKTpOMarHuTHOE
nose. DIeKTPOMArHUTHBIC
BoHBL. KBaHTOBBIE
SIBJICHUS"

94

[oBTOpenue, obobIeHHE.
JlabopaTopHbie pabOTHI 11O
Kypcy "BzaumoneiicTBue
Ten"

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

95

[oBTopenue, obobIIEHME.
Pemenue pacueTHsIx u
Ka4eCTBEHHBIX 3a/1a4 110
teme "TermoBeie
nporecchr”

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpeHue, 0000IIECHHE.
Pemienue pacueTHbIX U
Ka4eCTBEHHBIX 3a71a4 110
teme "KIIJ] TenmoBeix
nBUTaTENeH"

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpEHME, 0000mEHNE.
Pemienue pacuyeTHbIX 1
KaueCTBEHHBIX 3a]1a4 10
teme "KII]]
3JIEKTPOYCTaHOBOK"

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c2b30

98

[ToBTOpenue, obooOmEeHMe.
JlabopaTopHbIe pabOTHI O
Kypcy "CBeroBble
sIBJICHUS"

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0c2c52

99

[ToBTOpeHue, oboOmIEeHHE.
Pabota ¢ TekcTamu 1o
TeMe "3aKOHBI COXpPaHEHUS
B MeXaHuKe"

bubmmorexa LIOK
https://m.edsoo.ru/ff0c2d6a

100

[loBTOpeHue, 0b6o0IICHHE.

bubmuoreka [IOK



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

Pabora ¢ Tekctamu o
TeMe "Konebanus u
BOJIHEI"

https://m.edsoo.ru/ff0c2e82

101

[oBTOpenue, oboOIIEHHE.
Pabora ¢ Tekcramu 1o
teMe "CBeToBbIE sIBIIeHUS"

bubauoreka LIOK
https://m.edsoo.ru/ff0c3044

102

[oBTOpenue, oboOIIEHHE.
Pa6ora ¢ TekcTamMu 110
teme "KBanrosas u
sinepHast pusuka"

OBLIEE KOJIMYECTBO YACOB
10 ITPOI'PAMME

102

27



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



MyHuuunajbHoe Ka3eHHOe 00111e00pa30BaTe/ibHOE YUPeKIeHUue CpeTHsIsA

o0ueodpasoBaresnbHas mkoaa Ne 11 r. Usgeas n.Oye

PACCMOTPEHO COI'JTACOBAHO
Ha 3acenanuu MO 3aMECTUTEND TUPEKTOpA
o YP
Makaposa I.II.

[TpoTokos Ne 1 ot «28»

«28» aBrycra 2023 r.
aBrycra 2023 r.

YTBEPX/IEHO
JTUPEKTOP

Nneuneix E.B.

ITpukas Ne
Ot «28» aBrycra 2023 r.

OcHoBHas1 00pa3oBaTe/ibHASl IPOrpPaMMa OCHOBHOI'0 001Iero 00pa3oBaHmsi
PaGouasi nporpamma y4eOHoro kypca «®u3zuka. ba3zoBblii ypoBeHb)»
U1 oOygaromuxcs 8-9 kinaccoB

2023



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOIO 001Iero oOpa3oBaHUs
COCTaBJIEHAa Ha OCHOBE MOJIOKEHUI U TpeOOBaHUM K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTebHON MPOrpamMMbl, MPEJCTaBICHHBIX B
OI'oOC 000, a Takke c¢ yu€TtoM (QeaepanbHO pabouel TPOrpaMmbl
BocnuTanus u KoHuenuuu npenojgaBanus yueoHoro npeamera «dOusukay.

Copepxxanue mnporpamMMbl 10 (U3MKE HapaBieHO Ha (OpPMHUpPOBaHUE
€CTECTBEHHO-HaYyYHOW T'PaMOTHOCTH OOYYaIOIIMXCSA M OPraHU3aLMI0 W3YUYEHUS
¢u3MKu Ha JeATEeIbHOCTHOM OCHOBe. B mporpamme mo ¢u3uke yYUTHIBAIOTCS
BO3MOXKHOCTU yueOHOro mpeamera B peanuzauuu TpedoBanuiit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM M METaNpeAMETHbIM pe3yJbTaTaM OOyuYeHHus, a
TaK)K€ MEXIIPEAMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOT'O 00IIET0 00pa30BaHUsI.

[Iporpamma 1o (u3MKe yCTaHABIMBAET paclpejesieHne y4eOHOro
MaTepuajia To rojaM oOy4yeHHs (MO KjaccaM), Mpeiaraer NpPUMEPHYIO
MOCJIEIOBATEIbHOCTh HW3Y4YEHUS TE€M, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUA
NPEIMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuXCsl.

[Iporpamma 1o ¢usmke paspaboTaHa C IENbIO OKa3aHUS METOJIUYECKOU
MIOMOIIY YYUTENIO B CO3[JaHUU pabodeil mporpaMMbl 1o y4eOHOMY MpPEIMETY.

®uzrka SBIAETCA CUCTEMOOOPA3YIOIIMM Ui  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX TMPEAMETOB, IMOCKOJIbKY (HU3MUYecKne 3aKOHBI JIeKAT B OCHOBE
IPOIIECCOB M SBJICHUM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH, acTpOHOMHUEH U
¢usnueckor reorpaduell, BHOCUT BKJIAJ B E€CTECTBEHHO-HAYYHYIO KapTHUHY
MUpa, TPEJOCTaBIsAeT Hauboliee SICHbIE 00pa3lbl MNPUMEHEHHUS HAYYHOIO
METO/1a MO3HAaHUA, TO €CTh CII0C00a MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OnHa U3 rIaBHBIX 3a7a4 (PU3HUECKOTO 00pa30BaHUs B CTPYKTYpe 0OIIero
o0pa30BaHUs COCTOUT B (DOPMHUPOBAHUM €CTECTBEHHO-HAYYHON I'PaMOTHOCTU U
MHTepeca K HayKe y 00y4Jarouuxcs.

W3yuyenue ¢usuku Ha ©6a30BOM ypOBHE IMpEAIoJiaraeT OBJaJIeHUe
CJIEIYIOLIUMU KOMITETEHTHOCTSIMH, XapaKTepU3YIOIHUMHU
€CTECTBEHHO-HAY4YHYI0 TPAMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHHUS;

e OLCHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e UWHTEpPHPETHPOBaTH JaHHbIE M  HCHOJb30BAaThb  HAYYHBIC
J0Ka3aTeIbCTBA ISl IOJYyYEHUS BBIBOJIOB.

lenn w3ydeHus (U3NKA Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUS
onpenenensl B KoHnenuuu npenoaaBaHusi yuyeOHoro mnpeamera «Pusnka» B
oOpa3oBaTenbHbIX oOpraHuzanuax Poccuiickoit ®enepannu, peaTu3yoIIUX



OCHOBHBbIE 00111€00pa30BaTEIbHbIE MPOrPaMMBbl, YTBEPKIAEHHON peleHueM
Komnerun MunucrepctBa npoceuienuss Poccuiickoit @enepanuu (IpoTOKONI
ot 3 nexadps 2019 r. Ne [1K-4BH).

eaun nzyyenus pusuku:

NIPHOOPETCHUE WHTEpPeca W CTPEMJICHHS OOYYaroNIMXcs K HAayIHOMY
U3YYCHHUIO TPUPOIBI, PA3BUTHE WX WHTEIUICKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TMPEACTABICHHA O HAYYHOM METOJE TIO3HAHUS W
(bopMHpOBaHUE HCCIICIOBATEIBLCKOTO OTHOIICHHUS K OKPYKAIOIIUM
SIBJICHUSM

(dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3yJbTaTa WU3Y4YCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
(dopMHUpOBaHUE TIPEJICTABIICHUNA O POJIU (HHM3UKH JIJIST PA3BUTHS JPYTHUX
€CTCCTBCHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE TPEJCTABICHUH O BO3MOXHBIX chepax  Oymaymiein
npoeCCHOHATBLHON JASATEIPHOCTH, CBI3aHHON ¢ (DM3UKOM, IMOATOTOBKA
K JajbHEHIIIeMy 0Oy4YeHHIO B ’TOM HAIpPaBJICHUHU.

I[OCTPI)K@HI/IG ATUX IENIeH IMporpaMmebl 110 (1)I/I3I/IK€ Ha YPOBHE OCHOBHOI'O
O6I.IIGFO 06pa30BaHI/I5{ oOecrnieunBaeTCs pCIICHHUEM CIICAYIOIUX 3a1aY.

npuoOpeTeHne 3HAaHUW O JUCKPETHOM CTPOCHHUU BEIIEeCTBa, O
MEXaHUYECKHUX, TEIUIOBBIX, dJEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX
SBJICHUSX;

npuoOpeTeHne YMEHUH ONMUCHIBATh M OOBICHATH (PU3MUECKUE SBICHUS
C UCTIOJIb30BAHUEM TOJTyUYECHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEHICHUS MPOCTEUINNX pacdyE€THBIX 3a1ad ¢
UCIIOJIb30BaHUEM bu3nUecKux MOJIEJIEH, TBOPUYECKUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUU HaONIOAaTh NPUPOJHBIC SBICHUS W BBITOIHATH
OTIBITHI, TAOOpPATOPHBIE Pa0OTHI U AKCIIEPUMEHTATILHBIC UCCIICIOBAaHUS C
UCTIOJIb30BAaHUEM U3MEPUTEIHHBIX TPHOOPOB;

ocBOoeHHME TpuUEMOB paboTel ¢ uHopMmanuend  (puzuIEcKOro
collepKaHus, BKItOo4Yas WH(OPMAIUI0O O COBPEMEHHBIX JOCTHKEHUSIX
bu3HKYN, aHAIU3 ¥ KPUTHYECKOE OIICHUBaHUE WH(OpMAaIny;
3HAKOMCTBO €O  cepamu  mpodeccHOHATBPHOW  JESATEIBHOCTH,
CBS3aHHBIMH C  (U3HKOW, W COBPEMEHHBIMH TEXHOJIOTHSMH,
OCHOBAaHHBIMHU Ha JOCTIKEHUAX (HPU3UIECKON HAYKH.

Ha wusydyenue ¢usuku (0a30Bbli ypOBEHb) Ha YpPOBHE OCHOBHOIO
oOmiero oOpa3zoBaHusi oTBoAMTCS B 8 Kiacce — 68 udacoB (2 uaca B



Hememo), B 9 xmacce — 99 wacoB (3 wdwaca B HEAENIO).

[Ipennaraemslii B mporpamme no (pu3uke nepedyeHb JadOpaTOpHBIX padboOT U
OMBITOB HOCHUT PEKOMEHJATENbHBIA XapakTep, YYMUTENIb JelaeT BBIOOp
MPOBEJCHHS JTA0OPATOPHBIX PabOT M OMBITOB C YYETOM HHIWBUAYaTbHBIX
ocoOeHHOCTEeW  00ydYarommxcs, CHUCKa 3KCHEPUMEHTAIbHBIX  3a/aHUM,
IpeyIaraéMblX B paMKaxX OCHOBHOT'O FOCYAApCTBEHHOI'O SK3aMeHa 10 (pU3HKE.

COAEPKXAHUE OBYUYEHUA
8 KIIACC

1. TennoBble siBJIEHUSA

Baok Nel. TeruioBoe nBu:keHue. Buabl Terionepenaydu.

CYM: Tennosoe nemwxenue. Temneparypa u e€ msmepenue. [llkana [{enpcus. AGComOTHBIN
HyJIb. BHyTpeHHsst sHeprus Tena. Buapl Terionepeaadn: TEIIONPOBOIHOCTh, KOHBEHINS,
m3nyderne. CriocoObl N3MEHEHHsI BHYTPEHHEH dYHEPTUH Tena .

Bbaok Ne2. Koin4yecTBO TEIJIOTHI

CYM: KoandecTBO TEINIOTHL. Y elIbHAs TEINIOEMKOCTE BellecTBa. Y IenbHas TEIIoTa
CropaHus..

JILP. No 1 «CpaBHEHME KOJUYECTB TEMJIOTHI MPU CMEIIMBAHUU BOJbl PA3HOW TEMIEPATYPhI».
JI.P. Ne 2 «I3MepeHne yaelIbHON TENI0EMKOCTH BEIISCTBAY.

JI.P. Ne 3 «3MepeHne BIaKHOCTH BO3AYXa.
K.P. No | «Tennosvle signenusy

buok Ne3. U3meHeHue arperaTHbIX COCTOSIHMI BellecTBa.

CYM: PaznnuHble COCTOSIHUS BellecTBa. [1naBiieHne u oTBEpACBaHNE KPUCTAINIMYECKUX TEIL.
VY nenpHas TenoTa miaBienus. Bnaxuocts Bo3ayxa. Ucnapenune. Konnencanua. Kumnenue.
VY nenbHas Ternora npeodpaszoBanus. [IpeoOpa3oBaHue S3HEPTUU B TEIJIOBBIX SBJICHUSX.
JlBurarens BHyTpeHHero cropanus. [laposas typouna. KII/] TermmoBoro asurarens.
K.P. Ne 2. «H3menenue azpecamuuvlx COCMOAHUL 8eujecmaa

2. DyIeKTpHYecKHe ABJIeHHUs

Baoxk Nel. Jjiekrpuyeckue siBjieHUsI

CYM: Dnektpuueckuii 3aps (HOCUTENH - 3JEKTPOH WK MPOTOH). Moaens CTpOeHUs aToMa.

3aKOH COXpaHEHUs EKTPUUECKUH 3apsaa. DIeKTpruieckoe nojue. InekTponl [poBogHukH,

JURJIEKTPUKHU U NOJIYHIPOBOIHUKH. HanpsskeHHOCTD anekTpruueckoro noJjist. 3akoH KynoHa.

DneKTpocTaTUYeCKass UHIYKLHUS.

Baok Ne2. JiekTpuuyeckuii TOK.

CYM: Dnekrpuueckuid ToK. ["abBaHUYECKUI 3eMeHT. DnekTpuueckas uemnb. Cuia Toka.

AmnepMmerp. HanpsokeHue. DaeKTpuiyeckoe conpoTuBieHne. 3akoH OMa Juisl yqacTKa LHEemH.

Peocrar. BonbT™MeTp. AKKyMYJISITOPBI.

JI.P. Ne 4 «Cbopka >IeKTprUecKo 11enu 1 U3MEPEHNE CHIIbI TOKA Ha Pa3INYHbIX e€
acTKax»

JLLP.Ne 5 «M3MepeHune HanpsiKEHUsl Ha Pa3IMYHbIX YYacTKaxX dJICKTPUUYKON LIETH»

JL.P.Ne 6 «PerynupoBaHue CHIbI TOKa pEOCTaTOM»

JL.P.Ne 7 «3MepeHune conpoTUBIICHUS IPOBOJAHMKA IPH MOMOIIM aMIIEpMETpa 1

BOJBTMETPAY.
Baok Ne3. CoennHeHune NpOBOJJHUKOB B €N




CYM: [locnenoBaTenbHOCTh COEIMHEHUS IPOBOIHUKOB. [lapamienbHoe coenuHenne
MpoBOAHUKOB. CMeEIIaHHbIE COETUHEHUS TPOBOHUKOB.
K.P. Ne 3 « Dnexmpuuecxuti mok. 3akon Oma ons yuacmra yenu. Coeourenust npo80OHUKO8)
Baok Ne4. PaboTa 1 MOIIHOCTD 3J1€KTPUYECKOI0 TOKA
CYM: PaboTa 1 MOIITHOCTB DJIEKTPUIECKOTO TOKa. HarpeBanme mpoBOIHUKOB
ANeKTprudeckuM TokoM. 3akoH Jxoyis - Jlenma. KIIJ[ yctanoBku Konpencarop.
DneKTpuYecKas eMKOCTh. DHEPrusi KOHACHCATOpa.
- MPaBWJIa TEXHUKU 0€30MaCHOCTHU MIPHU pabOTE C IMEKTPUIECKUMU LETISIMU
JL.P. Ne 8 «/3MepeHne MOIHOCTH U PabOThI TOKA B DJIEKTPUUYECKON JTaMIIe
K.P. Ne 4 « Dnexmpuueckue senenus. Paboma u mownocms snekmpuyeckoco moxkay.
3. DJIeKTPOMATHUTHBIE SIBJIEHUS

CYM: OnbiT OpcTena. MarauTHoe nojie TOKOB. MarautHoe mosie. [loctossHHbIE Marau-
Tbl. MarHuTHoe TMoJjie DJJIEKTPUYECKOro TOoKa. MarHuTHOE T0J€ KaTYIIKH C TOKOM.
MaruutHoe oJie 3emMiIn. JInanu MarHuTHOU WHAYKIAH. BsaumonetlicTBue
MarHuToB./leficTBMe MarHUTHOTO TOJIsl HA TPOBOJHUK C TOKOM. DJIEKTPUUECKUN JIBUTATETH
JL.P.Ne 9 «C6opka 37eKTpOMarHuTa 1 €ro UCIbITAHUSD)
JL.P. Ne 10 « MI3ydyenune paOOThI 3AEKTPOABUTATEIsl HOCTOSHHOTO TOKAY.

4.CBeToBbIe SBJCHHSA

Baok NelCBeroBble siBJIEHUS

CYM: Hcrounuk cBeta. [IpsmonnHeitHoe pacnpocTpaneHue ceeta. OTpakxe€Hue CBETa.
3akoH oTpaxxeHus. OOpa3oBaHUE TEHU U TIOJYTEHHU. 3aKOH npenomiieHus. [Imockoe 3epkaro.
3epKanbHOE M PACCESTHHOE OTPAKEHUE CBETA.

Jlynnsle 3aTMeHUs. 3epkaiibHOe U Auddy3HOE oTpakeHne. MHOTOKpaTHOE OTpayKeHHE.

Baoxk Ne2 OnTtuyeckue npudopsbl
CYM: Jlunzel. Ontuueckas cuiia quH3bl. @oroanmapar. ['na3 u 3penue. Ouku. Jlyna.
JI.P. No 11 «ITosnyuenue n306pakxeHHi ¢ TOMOIIBIO JTUH3bDY.

9 KUIIACC

1) 3aKkoHbI B3aUMOIeCTBUS M ABHKeHUs TeJa (36 4)
Marepuanpaas Touka. Crucrema orcuera. [lepemernienne. CKOpOCTh MPSIMOITMHEHHOTO pABHOMEPHOT'O

nBiokeHus. IIpsmonuHeliHoe paBHOYCKOPEHHOE IBUKEHUE: MTHOBEHHAs! CKOPOCTh, YCKOPEHUE,
nepemenienue. ['paduky 3aBHCUMOCTH KHHEMAaTHUECKUX BEJIMYMH OT BPEMEHU IIPU PaBHOMEPHOM U
PaBHOYCKOPEHHOM ABIKEeHUU. OTHOCUTENBHOCTh MEXaHUUECKOr 0 IBIDKEHMSL. | eorieHTpuyecKas u
reroIeHTpUYecKas cucTeMbl Mupa. MHeprpanbHas cuctemMa oTcuera. 3akoHsl HeroToHa. CBOOOAHOE
nagenne. HeBecomocTs. 3akoH BCEMUPHOTO TATOoTeHUS. [MICKycCcTBEHHBIE CTyTHUKA 3eMITH. |1
Nmmynbce. 3aKOH COXpaHEHUs! UMITyJibca. PeakKTHBHOE JBUKEHUE.

®POHTAJIbHBIE JIABOPATOPHBIE PABOTbI
1. UccnenoBanue paBHOYCKOPEHHOTO IBHXKEHUS 0e3 Ha4albHOH CKOPOCTH.

2. U3mepenne ycKopeHHs: CBOOOAHOrO NaIeHHS.

2) Mexannueckue KoJaedanusi U BOJIHbI. 3BYK (15 u)
KonebatensHoe nemxenne. Konebanus rpysa Ha npyxuHe. CBoOoanblie konebanus. KonebaTenbHast

cucrema. MasTHUK. AMIUIUTY1a, IEpUO, YacToTa Konebanui. [['apMoHnYeckue Konebanus|.
[IpeBpaiienne sHEPruU NpH KosieOaTeN-HOM IBM)KEHUH. 3aTyXaolue Kojiebanus. Beinyx1eHHbIe
konebanus. Pesonanc. Pacnpoctpanenue konebanuit B ynpyrux cpenax. llonepeunsie u npogoibHbIe



BOJIHBI. /InnHa BoiHBI. CBSA3b JUIMHBI BOJIHBI CO CKOPOCTBIO €€ PACIIPOCTPAaHEHHS U MIEPHOIOM
(uactotoii). 3ByKkoBBI€ BONHBEL. CKOPOCTh 3ByKa. BricoTa, TeMOp U TPOMKOCTB 3ByKa. DX0. 3BYKOBOU
pe3onanc. [Matepdepenius 3Byka|.

OPOHTAJIbBHAS IABOPATOPHAS PABOTA

3. UccnenoBanue 3aBUCMMOCTH TIEPHOJIA U YaCTOThI CBOOOIHBIX KOJICOAHMI MasgTHUKA OT JJTHHBI €T0
HUTHU.

3) DaexrpomaruutHoe nose (24 )
OHOPOHOE U HEOJHOPOIHOE MATHUTHOE Noje. HanpapieHue Toka U HarpaBjieHHe JIMHU ero

MarauTHoro noJst. [IpaBuno OypaBunka. OOHapyKeHHE MArHUTHOTO TOJIsL. [[paBHIIO JIEBOM PYyKH.
Wnnykuysa MarHUTHOTO TI0J1s1. MarHuTHBIHN oToK. OnbiTel Papajaes. DNeKTpOMarHUTHAS HHAYKIUS.
Hanpanenue nnaykunonHoro toka. Ilpasuno Jlenua. AABnenue camounaykuuu. IlepeMeHHbIH TOK.
I'enepaTop nepemenHoro Toka. [Ipeobpa3oBaHust SHEPTUH B dIIEKTporeHeparopax. Tpanchopmarop.
[Tepenaua 3eKTpUUECKON YHEPTUU HA PACCTOSHHE. DIIEKTPOMATHUTHOE MOJIe. DIEKTPOMArHUTHBIC
BOJTHBI. CKOPOCTH pacipOCTpaHEHHsI 3JIEeKTPOMAarHUTHBIX BOJIH. BiMstHE 31K TpOMarHUTHBIX
M3ITy4eHH Ha )kKKBbIe opraHu3Mbl. KonebaTenbHblil KOHTYp. [lomyuenne 31eKTpoMarHUTHBIX
konebanuit. [IpuHIHITEL paguocBs3u U TeneBuaceHus. [MHTepdepeHnns cBera. | DneKTpoMarHuTHas
npupona csera. [Ipenomnenue csera. [lokasarens npenomnenus. Jucnepcus csera. Lsera ten.
[CriekTporpad u criekTpockort. | Tunbl onTryeckux crektpoB. [CriekTpanbHblii aHanu3.| [loriomenne
U HCITyCKaHue cBeTa aToMaMH. [IporcxoxaeHune JINHeHYaThIX CIIEKTPOB.

OPOHTAJIbHBIE JIABOPATOPHBIE PABOTbI
4. Nzydenne SABICHUS dJICKTPOMArHUTHON WHITYKITHH.

5. HabmroneHre CIuTonHoro M JIMHEHIAThIX CIIEKTPOB UCITYCKAHMUS.

4) Crpoenue aromMa u aToMHOro siapa (20 4)
PannoakTHBHOCTE KaK CBHACTEIHCTBO CIIOKHOTO CTPOSHHUS aTOMOB. Anb(a-, Oera- 1 TaMmma-

n3nydeHus. OnsiTsl Pesepdopra. Anepuas monens aroma. PagnoakTiBHbIE IpeBpaleHUs] aTOMHBIX
saep. CoxpaHeHHE 3apsiiloBOrO U MacCOBOI'0 YHCEI IIPU SIIEPHBIX PEaKLUAX. JKCIEPHUMEHTAIbHbIC
METO/Ibl UcclieoBaHuA YyacTull. [I[poToHHO-HEeNTpoHHas Moaenb sapa. u3nyeckruii CMbICI
3apsiI0BOro U MaccoBoro umcen. M3oromnsl. [lpaBuia cmemenns ais anbga- u 6era-pacnana npu
SIIEPHBIX PEAKUUAX. DHEPrus CBsI3U YacTull B snpe. [enenue sanep ypana. Llennas peakuus. SAnepHas
JHEPreTrUKa. DKOJIOTHYECKHe MPOOIIeMBI pabOTHI aTOMHBIX 3neKTpocTanimil. Jlosumerpus. [lepuon
nojiypacnaza. 3akoH pal0aKTUBHOIO pacnaja. BiusHue paguoakTUBHBIX U3ydeHUH Ha )KUBBIE
opranusmsl. TepmosinepHas peakuus. Vcrounuku sHepruu CoiaHUa U 3BE31.

®POHTAJIbHBIE JIABOPATOPHBIE PABOThI

6. V3MepeHne ecTecTBEHHOT'O PaMaliioHHOTO ()OHA TO3UMETPOM.

7. zydenue nenenus siapa atoma ypaHa o (ororpaduu TpeKkoB.

8. OreHka repuoa moiypaciaia HaXoIsIIMXCs B BO3AyX€e IPOAYKTOB pacmaja ra3a pajioHa.

9. N3y4yenue TpeKoB 3apsyKEHHBIX YaCTHIL IO TOTOBBIM (OTOrpadusim.

5) Crpoenmne u 3Bononusi Beenennoii (5 )



Cocras, cTpoenue u npoucxoxaeHue Conaeunoit cucteMsl. [lnanersr u maneie Tena ConHeyHOM
cuctembl. CTpoenue, uzinydenue u 3Bonronus Connia u 38e371. CTpoeHrEe U SBOJIOLHS

Bcenennoii.

6)UTtorosasi noBropenue (2 4)

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuenne ¢usnku Ha ypOBHE OCHOBHOrO o0OIIEero oOpa3oBaHUs
HaIpaBJIEHO Ha JIOCTMIKEHHME JIMYHOCTHBIX, METANMPEIMETHBIX M MPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB.

B pesynprare wusyuenus Qu3MKu Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanus y oOyuwaromerocs OyayT cPOpMHPOBAaHBI  CIEIYIOIINE
JUYHOCTHBIC PE3yJIbTAThl B YACTH:

e 1) MaTpMOTHYECKOr0 BOCIIMTAHUS:

e — TIPOSIBJICHHE UWHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHHUIO
pOCCUNCKOM (PU3HUECKON HAYKH;

e — IICHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUUCKUX YUEHBIX--(DU3UKOB;

e 2) rpa’kIAHCKOIO M JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

° — TOTOBHOCTD K aKTUBHOMY YYaCTHIO B 00CYXJIeHUH
0O0IIECTBEHHO3HAYMMBIXU 3THUECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM
NPUMEHEHHEM JTOCTHKEHUHN (QU3HKY;

e — OCO3HAaHHE BAXXHOCTH MOPAJIbHO--3TUYECKUX MPUHLHUIIOB B JAEATEIbHOCTH
YYEHOT0;

e 3)3CTeTHYECKOr0 BOCIIMTAHUSA:

e — BOCTIPHUATHE ICTETUYCCKUX KaueCTB (PU3NUECKOIN HAYKHU: €€ TAPMOHUYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOI0 O3HAHMSA:

e — OCO3HAHME IIEHHOCTH (PU3NYECKON HAyKHM KaK MOIIHOTO WHCTPYMEHTA
NIO3HAHWS ~ MHUPA, OCHOBBI  Pa3BUTHUS  TEXHOJIOTHM,  Ba)KHEWILIEH
COCTaBIISIIOLLIEN KYJIbTYPHI;

e — pa3BUTHE HAYYHOU JIFOOO3HATEIBHOCTU, MHTEpPECA K HCCIEeA0BATEIbCKON
NEeATEeNbHOCTH;

e 5) (¢opvmupoBanus KyJbBTYPHI 3I0POBbSI H 3MOLHUOHAJIBLHOIO
0J1aronmoJIyyms:

e — OCO3HaHME LEHHOCTH 0e30macHOro ooOpa3a XU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, Ba)KHOCTU MpaBui O0€30MacHOTO MOBEACHUS Ha



TPAHCIOPTE, HAa JOPOrax, C AEKTPUUECKUM U TEIJIOBBIM 00OpPYIOBaHUEM B
JOMAILIHUX YCJIOBUSX;

e — chOpPMHPOBAHHOCTh HaBblKa pe(JIeKCUM, NMPU3HAHME CBOErO IpaBa Ha
OLIMOKY M TAKOTO 7K€ MpaBa y APYroro 4eioBeKa;

e 6) TPyI0BOr0 BOCIMTAHUA:

e — AKTUBHOE YyYacTHE B pEUICHUMH NPAKTUYECKUX 3aJad (B paMKax CEMbH,
o0Opa3oBaTeIbHOM OpraHu3aluy, TOpoja, Kpas) TEXHOJOTHMYECKOW H
COLIMAJIbHOM HAIpaBICHHOCTH, TPEOYIOIHMX B TOM 4YHUCIEe U (U3HUECKHX
3HAHMMU;

e — MHTEpEC K MPAKTUYECKOMY MU3YUYEHUIO podeccHii, CBI3aHHbBIX ¢ (PU3UKOM;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHEHTalusl Ha NMPUMEHEHHE (U3MUECKHX 3HAHUM JUIs pelleHus 3a1ad B
00JIaCTH OKpY’KAIOIIEW Cpenbl, MJIAHUPOBAHHUS TOCTYNKOB M OIEHKH HX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPYKAIOIIEH Cpeibl;

e — OCO3HaAHUE rI00aJBbHOrO XapakTepa SKOJOTMYECKUX MpoOsieM U MyTel ux
pelIeHHUS;

e 8) aganTanuu K U3MEHSIOIIHMCS YCJIOBUSIM CONMAJBLHOW M MPUPOIHOM
Cpeasbl:

e — MOTPEOHOCTh BO B3aUMOJAECUCTBUM TPU BBINOJIHEHUM HCCIENOBAaHUN U
OPOEKTOB (U3NYECKOM HANPaBICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM

JPYTHX;

e — TIOBBIIICHHE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 NPaKTHUYCCKYIO
JeSATEILHOCTB;
e — TOTPeOHOCTH B (OPMHUPOBAHWUU HOBBIX 3HAHUW, B TOM YHUCIE

dbopMynupoBaTh HACH, TMOHATHS, THIOTE3bl O (HU3NYECKHMX OOBEKTax u
SIBIICHUSX;

e — oOCO3HaHWE Jae(PHUIUTOB COOCTBCHHBIX 3HAHWUH W KOMIICTCHTHOCTCH B
obnacTu GU3HKHY;

e — IUTAHMPOBAaHWE CBOETO PAa3BUTHS B TMPUOOPETCHHM HOBBIX (DUBMICCKUX
3HAHMM;

e — CTpPEMJICHHEC aHAJM3UPOBATh W BBISABIATH B3aMMOCBS3H TMPUPOJIHI,

oOmecTBa U DKOHOMHKH, B TOM YHCIIC C HCIOJb30BaHHEM (DU3NUSCKUX
3HAHM;

e — OIICHKA CBOMX JICMCTBUUA C YYETOM BIIMSIHUASI HAa OKPYXKAKOIIYIO Cpeny,
BO3MOKHBIX TJI00aJIbHBIX MOCJICICTBUM.

METAIIPEAMETHBIE PE3YJIbTATbBI



B pesynbrare ocBOoeHHs MporpamMmbl Mo (hU3MKE HA YpPOBHE OCHOBHOTO
oOmero  oOpa3zoBaHusg y  oOywaromerocs  OyayT — copMUpOBaHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKITIOYATOIIHE MO3HABATEIbHBIC
YHHUBEpCAJIbHbIE Yy4eOHBbIC JEWUCTBUS, KOMMYHUKAaTHBHBIC YHHUBEPCAIbHBIC
yueOHbIE IeHCTBUS, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHBIE TeHCTBUSI.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIC Y4eOHbIC JeHCTBHUS

ba3oBble Jiornueckue NecTBUA:

e BBIABIATh W XapaKTEPH30BaTh CYIIECTBCHHBIC IPHU3HAKKM OOBEKTOB
(stBJIEHUI);

e YCTaHABJIMBATh CYIICCTBEHHBIM MPH3HAK KJIacCHU(PUKAIINN, OCHOBAHUSI
JU1st 0000IIEHUsI U CPABHEHMUS;

e BBIABIATH 3aKOHOMEPHOCTH M TIPOTHUBOPEUHS B pPacCMaTPHBACMBIX
dakTax, AaHHBIX W HAOJIOJCHHUIX, OTHOCSIIMXCA K (U3HUCCKUM
SIBJICHUSIM;

e BBIABIIATH MPUYNHHO--CJICACTBCHHBIC CBSA3H MPH U3YYCHHH (HU3HUCCKUX
SBJIGHUA W TIPOLIECCOB, J€NaTh BBIBOJABI C  HCIOJIb30BAHUEM
JNEAYKTUBHBIX U WHIYKTUBHBIX YMO3AKJIIOUEHHUM, BBIBUTATh TUIIOTE3bI
0 B3aUMOCBSI3SX (PU3NYECKUX BEIUYMH;

e CAMOCTOSATENIPHO BBIOMpATh CMOCO0 pemieHus: ydeOHou (uznueckoi
3a/1auu (CpaBHEHUE HECKOJIbKUX BApUAHTOB pEIIEHUs, BHIOOP Haubolee
MOJIXOJISAIIET0 ¢ YYETOM CaMOCTOSTENbHO BBIICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/bCKue AeCTBUSA !

e WCIIOJIb30BaTh  BOMPOCHl KaK  HUCCJIENOBATEIbCKUA  WHCTPYMEHT
MIO3HAHUS;

e TMPOBOJUTH IO CAMOCTOSITENIBHO COCTaBJIEHHOMY TUIaHY OIIBIT,
HECJIOXKHBI (PU3UUECKHA DKCIEPUMEHT, HEOOJBINOE HCCIeIOBaHNE
(U3UYIECKOTO SIBJICHUS,

e OIICHMBATh HA TMPUMEHUMOCTH M JOCTOBEPHOCTH HH(OpMaIHIO,
TIOJIYYCHHYIO B XOJI€ UCCIIEOBAHUS WIIH SKCTICPUMEHTA;

e CaMOCTOATENIBHO  (opMynupoBaTh O0OOOIIEHWS ©  BBIBOJABI IO
pe3ynbTaTaM MpoBEAEHHOTO HAOIIOICHNUS, OTIBITA, UCCIICTOBAHNS,

e TMPOTHO3WPOBATh BO3MOXKHOE JajbHEHIIEe pa3BUTHE (DUINIECKUX
NIPOIIECCOB, a TAK)KE BBIIIBUTATh MPENIOJIOKEHUS 00 WX Pa3BUTHUU B
HOBBIX YCITOBHUSAX M KOHTEKCTaX.

Pab6ora ¢ undgopmaumeii:



MPUMEHSThH PA3IMYHbIE METOAbI, HHCTPYMEHTBI U 3apPOChI IPU MOUCKE
1 0TO0Ope MHPOPMALIMK WM JAHHBIX C YYETOM MPEIJIOKEHHON YUeOHOU
dbuznyeckoi 3agauu;

aHAJIM3UPOBATb, CUCTEMaTU3UPOBATh U UHTEPIPETUPOBATH
UH(GOPMALIMIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHNUS;
CaMOCTOSATEJIbHO BBIOMpPATh ONTUMANbHYIO (OpPMY MpEICTaBICHUS
uHpOpMAllMM W WUIIOCTPUPOBATH pEIIaeMble 3aJaydl HECIOKHBIMU
CXeMaMH, uarpaMmmamMu, HHOU rpaukoi U ©X KOMOMHALUSMH.

KoMMyHuUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

B X0JI¢ OOCYXK/JIeHUsI Y4eOHOr0 MaTepualia, pe3yIbTaToB J1ab0paTOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOu
TEMbl W BBICKa3bIBaTh HJICH, HAICJICHHBIC Ha pCEIICHUE 3a7a4ydl MU
o i/IepykaHKue 0J1aroXenaTeIbHOCTH OOIICHMS;

COIOCTAaBJISATh CBOM CYXKJICHUS C CYXJACHUSIMU JPYIMX YYaCTHHKOB
Jauajnora, OOHapPYyXKUBATh Pa3IMYHE U CXOJICTBO TO3UIINN;

BBIP@YKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCbMEHHBIX TCKCTaX;
NyOJIMYHO TPEACTABIATh PE3YJbTAaThl BBINOJHEHHOTO (PU3NYECKOTO
OTbITa (IKCIIEPUMEHTA, UCCIEIOBAHMS, IPOEKTA);

NOHMMAaTh W  HCHOJB30BATh  MNPEUMYIIECTBA  KOMAHIHOW U
UHAUBUAYaTbHON paOOThl MPH PEHICHUH KOHKPETHOW (Qu3znyeckon
POOJIEMBI;

OPUHUMATh IIEJIM COBMECTHOW JIEATEITbHOCTH, OPTraHU30BBIBATH
NEUCTBUSL TIO €€ JOCTHXKCHHIO: paclpelessTh poyid, OoOCYXIaTh
IPOIIECChI W PE3yIbTaThl COBMECTHOH paboThl, 0000maTh MHEHHS
HECKOJIBbKHUX JIOJICH;

BBITIOJHATH CBOIO YacTh pabOThI, JOCTUTAs KAY€CTBEHHOTO pe3yJbTaTa
10 CBOEMY HAIpPABICHUIO U KOOPAUHUPYS CBOU JNEUCTBHS C JAPYTUMHU
YJICHaMH KOMAaH]Ibl;

OIICHMBATh KAYECTBO CBOETO BKJIa/Ja B OOIIMIA MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATEIHLHO C(OPMYIHPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUS.

PeryjJsiTUBHBbIC YHHBepCcaJbHbIe Y4eOHbIE 1eHCTBUSA

Camoopranusanus:

BBISIBJISITE MPOOJIEMbI B JKM3HEHHBIX W YYEOHBIX CHUTYaIHsX,
TpeOyIOmuX 7151 pereHns PU3NIECKUX 3HAHUM;

OpPUEHTHUPOBATHCS B PA3IUYHBIX IMOAXOAAX MPUHATHS PEUICHUN
(MHAMBUAYyaJIbHOE, TIPUHATHUE PEIICHUSI B TPYINe, NPUHATHE PEIICHUN

TPYIIION);



CaMOCTOSITEJIHO COCTAaBJIATh AITOPUTM pelieHus (GU3MYECKOU 3a1ayu
WY IJJAHA MWCCIENOBAHUSA C YYETOM MMEIOIMUXCA PECYPCOB H
COOCTBEHHBIX  BO3MOJKHOCTEH, apryMEHTHpPOBaTh Ipeajaracmbie
BApUAHTHI PELICHUN;

nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh AaJEKBATHYIO OLEHKY CHUTyallUM M TMpejuaraTth IUlaH €€
U3MEHEHHS;

OOBSACHATh TPUYUHBI JOCTHXKEHHSI (HEIOCTHKEHUS) pEe3yJbTaToOB
NeSATEIbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBHI B JEATEIHHOCTH (B TOM YKCJIE B XOJI BHITIOJTHEHUS
(¢u3MUecKoro HCClIeNOBaHUS WM I[POEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, U3MEHHUBIIUXCS CUTYyallMi, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKIIHUX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSIM;

CTaBUTh ceOs Ha MECTO JIPpyroro uejoBeKa B XOJAE clopa WU
JUCKYCCUM Ha HAy4YHYI TEMy, IMOHUMAaTh MOTHBBI, HAMEpPEHHUS U
JIOTUKY JIpyTOro;

NpU3HABaTh CBOE MPAaBO HAa OUIMOKY MpPH pelIeHUH (PU3NYECKUX 3a/1ad
WIN B YTBEPKACHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO IPYTOro.

NPEIMETHBIE PE3YJIbTATbBI
K xonmy oOydeHuss B 8 kJjiacce mpeIMETHBIC pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXXaTh CHOPMHUPOBAHHOCTD y OOYJAIOIINXCS YMEHUI:

UCIIOJIB30BAaTh IMOHSATHUS: Macca W pa3sMepbl MOJIEKYJ, TEIIOBOE
IBUKEHHE aTOMOB W MOJEKYJ, arperarHbleé COCTOSIHHSI BELIECTBA,
KpUCTAITUYECKHUE U aMOp(HBIE Tela, HACHIIICHHBIA U HEHACKIIIICHHBIN
nap, BIQXHOCTb BO3JyXa, TEMIEparypa, BHYTPEHHSA SHEprusi,
TEIUIOBOM  JBHUIaTeNlb, JJEMEHTApHBIA  JJIEKTPUYECKHUM  3apsif,
ANEKTPUYECKOE TI0JIe, MPOBOJAHUKA U JHUDJIEKTPUKU, HOCTOSHHBIN
ANEKTPUUYECKUI TOK, MArHUTHOE TOJIE;

pasnuyath SIBJICHUs (TEIJIOBOE pacUIMpeHUe U CxKaTue, Terionepeaaya,
TEIJIOBOE  pPaBHOBECHE, CMayMBaHHWE, KaNWUISIpHbIE  SIBJICHMS,
UcCIapeHue, KOHJICHCAIus, JIaBJIEHUE, KpUCTAJTU3ALMS
(oTBeplieBaHUE), KUIIEHUE, Terulonepeaadya  (TEMJIONPOBOIHOCTb,
KOHBEKIIMSI, U3IyUYEHHE), AIEKTPU3alUsl TeJ, B3aUMOICHCTBUE 3apsJIOB,
NEeUCTBUS ANEKTPUUYECKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICHCTBHE MAarHUTOB, IEUCTBUE MATHUTHOTO MOJIA HA TPOBOJAHUK
C TOKOM, DJIGKTPOMAarHUTHAasi MWHAYKLIMS) 1O OINUCAHUID UX



XapaKTEPHBIX CBOMCTB M Ha OCHOBE OINBITOB, JIEMOHCTPUPYIOIIUX
JaHHOE (DU3UYECKOE SIBJICHUE;

pacro3HaBaTh TMPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SBICHUM B
OKpY’KaloleM MHUpE, B TOM uuciie (U3NYECKUE SIBIICHUS B TPHUPOJIE:
MOBEPXHOCTHOE HATSKEHUE W KANWUIIPHbIC SIBJICHUS B MPUPOJE,
KpUCTaJUIbl B mpupoje, uznydeHue ConHIa, 3aMep3aHue BOJOEMOB,
MOpckue Opusbl, oOpa3oBaHHE pOCHI, TyMaHa, WHEs, CHera,
AJIEKTPUYECKUE SIBIEHUA B aTMmocdepe, DIJIEKTPUUYECTBO KUBBIX
OpraHuW3MOB, MarHuTHOe Tosie 3emMiM, Jpeid TMOoJoCOoB, POJib
MAarHuTHOTO TOJIS JUIS KU3HU Ha 3emiie, TOJIIPHOE CHUSHUE, MPU ITOM
NepeBOAUTh,  NPAKTUUECKYH  3ajJadyy B y4uyeOHYI,  BBIJEIATH
CYIIIECTBEHHbIE CBOMCTBA (TIPU3HAKHN) (PU3UUYECKUX SIBICHUN;
OMHUCHIBATh HW3y4YEHHBIC CBOWCTBA Tel U (PU3MUECKUEe SBICHMUS,
UCTIONB3Ysl  (U3MYECKUE BEIUYMHBI  (TeMmreparypa, BHYTPCHHSS
SHEPrusi, KOJIWYECTBO TEIUIOTHI, yJelIbHasl TETUIOEMKOCTh BEIIECTBa,
ylIelbHas TEIUIoTa TIJIaBJICHMsI, YAEIbHAs TEIIoTa MapooOpa3oBaHUs,
ylenbHas TEIUIOTa CrOpaHusl TOIUIMBA, KO3(PQUIMEHT MOJIE3HOTO
JNEUCTBUS TEIJIOBOW MAIlIMHBI, OTHOCUTENbHAS BJIIAXXHOCTh BO31YyXa,
AJIEKTPUYECKUN 3apsj, CWia TOKa, DJIEKTPUUYECKOE HAaIpsKEHUE,
CONPOTUBIICHUE MPOBOJHUKA, YAECIHLHOE COINPOTUBICHUE BEIICCTBA,
paboTa U MOIITHOCTH AJIEKTPUUECKOTO TOKA), NMPH ONMKMCAHUU TPABUIBHO
TPaKTOBaTh (YU3UYECKHUI CMBICI UCIIOIb3YEMbBIX BEJIMUMH, 0003HAUCHUS
U eIMHUIBI (DU3NUECKUX BEIIMYMH, HAXOAUTh (POPMYJIBI, CBSA3BIBAIOIINE
JTaHHYI0 (PU3MYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH
rpaduKu U3YUEHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEIUYHH;
XapaKTepU30BaTh CBOMCTBA Tel, (DU3WUYECKHE SIBICHHUS M IPOIIECCHI,
UCIIOJIb3YSl OCHOBHBIE  TOJIOKEHUS  MOJICKYJISIPHO--KUHETUUYECKOMN
TEOPUH CTPOEHUS BEIECTBAa, MNPUHLMI CYNEPHO3UIMU MoJel (Ha
KaueCTBEHHOM YpOBHE), 3aKOH COXpaHEHHWs 3apsana, 3akoH Owma miid
ydacTka 1enu, 3akoH Jlxoyns—JIeHua, 3akoH COXpaHEeHUs! SHEPTUH, NIPU
ATOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHAa W 3allMCHIBATH €TI0
MaTEeMaTHYECKOE BbIPAXKEHUE;

OOBSACHATHh (PU3MYECKHE TPOILECCHl M CBOWCTBA TEN, B TOM YHCIIC U B
KOHTEKCTE  CUTyaluid  MPaKTUKO-OPHUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH TIPUYUHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 1—
2 JIOTMYECKUX IIaroB C ONopod Ha |—2 W3y4EeHHBIX CBOMCTBA
bu3nYecCKuX ABJICHUHN, (U3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
peuate pacy€THbIC 3ajayd B 2—3 ACWUCTBUS, HCHOIB3YS 3aKOHBI U
dbopmynibl, CBSI3bIBAIONIME (PU3MUECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a



YCJIOBHS 3aJ]a4M 3aIIMChIBATh KPATKOE YCIIOBHE, BBIABISITH HETOCTATOK
JAHHBIX JUIsl pPEIIeHHs] 3aJayd, BBIOMPATh 3aKOHbI U  (POpMYyIIbI,
HeoOXonuMble ISl €€ pelleHus, MPOBOAUTh PACUETHI M CPAaBHUBATH
NOJIyYEeHHOE 3HAaueHHe (PU3NYECKOM BEJIMYUHBI C HM3BECTHBIMU
JAHHBIMU;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO pPEHIUTh MNpPU MOMOIIU
(u3MYECKUX METOO0B, UCIOJIb3Yys OMHMCAHHE UCCIIEIO0BAaHUS, BbIICIATH
IPOBEPSIEMOE TMPEANOJI0KEHUE, OLEHUBATh IPABUJIBHOCTh MOPSAKA
IPOBEACHUS UCCIIEIOBAHMUS, 1€JIaTh BBIBOJIBL;

OPOBOAUTH OMNBITHl O HAOMIOACHUIO (PU3WYECKUX SBICHUN WU
¢u3nueckux CBONCTB Ten (KanmwUISipHbIE SBJICHUS, 3aBUCUMOCTh
JaBJIEHUS BO3/lyXa OT ero o0bEéma, TeMIepaTyphl, CKOPOCTH Ipoliecca
OCTBIBAHUSI M HArpeBaHUs NpPU H3IYYEHUH OT I[BETa H3JIydaroulen
(moryiomarIiei) TOBEPXHOCTH, CKOPOCTh HCHApeHUsT BOJLI  OT
TEMIIEPATYpPhl KUAKOCTU U IUIOW[AAU €€ MOBEPXHOCTH, BJIEKTpU3ALUS
TE€1 W B3aUMOJAECHCTBUE DJIIEKTPUUYECKUX 3apsIOB, B3aUMOJICHCTBHE
NOCTOSIHHBIX MAarHMTOB, BU3yaJIN3allisl MATHUTHBIX MOJIEH TTOCTOSTHHBIX
MAarHuTOB, [E€WCTBUS MAarHUTHOTO TIOJISI HAa IPOBOJHHK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOKMCTBA 3JIEKTPOABUTATENS MOCTOSIHHOTO
TOKa): (OPMYJIHPOBATH MPOBEPSEMbIE MPEAMNOIOXKEHUS, COOUpPAThH
YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pYAOBAaHUS, OMUCKHIBATH XOJ| OIbITA
U GOpMYIHPOBATH BHIBOIBI;

BBIIIOJIHATh ~TNPSIMBIE  W3MEPEHUST TEMIEPATypbl, OTHOCUTEIbHOU
BJIQKHOCTU BO3/lyXa, CHWJIbl TOKAa, HAIPSKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M NaTYUKOB (PU3UUECKUX BEIIUYWH, CPABHUBATH
pe3yiabTaThl  HM3MEpPEeHHH ¢ y4€TOM  3aJaHHOM  aOCOJFOTHOM
IIOTPELIHOCTH;

OPOBOJIUTH UCCIIETOBAaHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BETUUMHbI
OT JpYrol € HCIONB30BAHUEM IMPSAMBIX HM3MEPEHUH (3aBUCUMOCTH
CONPOTUBIICHUS IIPOBOJHMKA OT €r0 JUIMHBI, IUIOIIAAU IOIEPEYHOIO
CEYCHUs M YJEIBHOI'O CONPOTHUBIICHUS BELIECTBA NPOBOJHHUKA, CHIIBI
TOKa, MAYLIETO 4Yepe3 NPOBOJHMK, OT HAIPSDIKEHHs Ha IMPOBOIHUKE,
UCCIIEOBAaHNE TIOCIEA0BATEIBHOIO M IAPAJUICIIBHOIO COECIMHEHUN
IPOBOJIHUKOB): TUIAHUPOBATh HCCIEAOBAaHUE, COOMpaTh YCTAaHOBKY M
BBITIOJIHATD U3MEPEHUs, Cleays MPEeAT0oKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl MOJYYEHHOW 3aBUCHMOCTH B BUJE TaONUIl U TpadHKOB,
JieJaTh BBIBOJBI 110 PE3yIbTaTaM MCCIIEI0BaHUS;

MIPOBOJUTH KOCBEHHBIE HM3MEpPEHUs (PU3NUYECKUX BeIWYUH (yleiabHas
TEIUIOEMKOCTh BEILECTBA, CONPOTHUBIEHUE IPOBOJHUKA, padoTra u



MOIIIHOCTb AJIEKTPUYECKOTO TOKA): MIAHUPOBATh U3MEPEHHUS, COOMPATh
HKCMIEPUMEHTANTBHYIO YCTAHOBKY, CIEIys MPEAN0oKEHHOW WHCTPYKIIUH,
Y BBIYUCIIATH 3HAYCHUE BEITNUHHEI;

coOnoaTh MpaBWiia TEXHUKM Oe3omacHOCTH TIpu  pabore ¢
1ab0opaTOpHBIM 000PYIOBAHUEM;

XapaKTepu30BaTh MPUHIUMBI JCHCTBUS M3YyYEeHHBIX NPHOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA WX OMUCaHUS (B TOM YHCIE:
cUCTeMa OTOIJICHHs JOMOB, TUTPOMET), MapoBasi TypOMHa, aMIIepMeETp,
BOJILTMETP, CYETUUK DIEKTPUUECKON IHEPTHH, DICKTPOOCBETUTEIHHBIE
npuOopHl, HarpeBaTEIbHbIE AIIEKTPONIPUOOPHI (mpuMepsl),
AIIEKTPUYECKHUE TMPEIOXPAaHUTENH, DJICKTPOMArHHUT, JIEKTPOJBUTATEIH
MOCTOSTHHOTO TOKa), WCIONB3ysl 3HAHUS O CBOWCTBaX (HHU3MUECKHUX
SIBIICHUI 1 He0OXoIuMBbIe (PH3MUecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOHCTBA M W3MEPHUTEIHHBIC
npubOpel TO CXeMaM U CXEMAaTUYHBIM pUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATETh BHYTPEHHETO
CTOpaHUs, JEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBI JICKTPHUECKUX
Hened C  TMocHeoBaTeNIbHBIM W MapaJUIeibHBIM — COSAMHEHHEM
AJIEMEHTOB,  pa3iuyas  YCJIOBHblE  O0OO3HAYEHHS  DJIEMEHTOB
AIEKTPUUECKUX LIETIeH;

OPUBOJIUTH TMpPUMEPHl  (HaXOAWTh HWH(OOPMAIMIO O MpuUMepax)
NPAKTUYECKOTO MCIOJIb30BaHUA (DU3UUECKUX 3HAHHUI B MOBCEIHEBHOMN
KU3HM JJIs1 oOecrieueHrs 0€30MMacHOCTH MpU OOpaIlleHHH ¢ MpuOopamMu
U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3I0POBb U COOJIOICHUS
HOPM SKOJOTHYECKOTO TOBEJICHHS B OKPYIKAIOIIEH CpeJIe;
OCYIIECTBIIATh TIOWCK HWH(popMamuu (GU3UIECKOTO COACPKAHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHUM U TMYTEM CpaBHEHUS
JIOTIOJIHUTENIBHBIX HMCTOYHHUKOB BBIACIATh HMH(POpPMAIMIO, KOTOpas
ABJISIETCS] IPOTUBOPEUUBOM HIIM MOKET OBITh HEIOCTOBEPHO;
UCMOJb30BaTh MpPHU  BBHIMNOJIHEHUH YYEOHbIX 3aJaHUA  HAy4YHO-
-IOMYJISIPHYIO JINTEPATypy (PU3NYECKOrO COJEp)KaHUs, CIPABOUYHBIC
MaTepuanbl, pecypchl cetd  VHTepHer, BiadeTb HOpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHust MHGOPMaLUU U3 OJHON
3HAKOBOU CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbBIC MUCHMEHHBIE M KPaTKUE YCTHBIE COOOIEHUS,
0000mas WHPOPMAIMI0O W3 HECKOJBKHX HCTOYHUKOB (PHU3HYECCKOTO
COJepKaHUsl, B TOM YHCIE MYyOJWYHO NPEACTABIATH pPE3yIbTaThl
NPOEKTHOM WM HCCIENOBAaTENIbCKONW  JCSITENbHOCTH, TPU ITOM



K

rPaMOTHO MCIIOJIb30BaTh M3YUYECHHBIM MOHATUMHBIM armapar Kypca
bu3UKH, CONTPOBOXKAATH BHICTYIUICHUE TIPE3CHTAIUEH;

MPU BBHITIOJIHEHUU YYE€OHBIX MPOEKTOB M HCCIEAOBAaHUN (DUINUYECKUX
IPOLIECCOB pacHpelensTh O0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMM 33/1a4aMH, CJIEAUTD 3 BBINIOJHEHUEM IUUIAHA JEUCTBUM
U KOPPEKTUPOBATh €r0, aJeKBATHO OIICHWBATh COOCTBEHHBINH BKJAJ B
NESITEIIbHOCTD TPYIIIIBL, BBICTPANBAaTh KOMMYHUKATUBHOE
B3aUMOJICHCTBHE, MPOSBIISISI TOTOBHOCTH pa3peiiaTh KOHMIUKTHI.

KOHIly 00yueHusi B 9 KJjacce mnpeaMeTHbIe pe3yJbTaTbl Ha 0a30BOM

YPOBHE JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

UCIIONIB30BAaTh MOHSATHSA: CHUCTEMa OTCY€Ta, MarepuajbHas TOYKa,
TpaeKkTopus, OTHOCHUTEJIBHOCTD MEXaHUYECKOTO JBUKEHUS,
nedopmarus (yrpyras, IiIacTUYeCcKas), TpeHUE, HEHTPOCTPEMHUTEIbHOE
YCKOpEHHE, HEBECOMOCTh U TEpEerpy3ku, HEHTP TsHKECTH, aOCOIIOTHO
TBEPAOE TEJNO, LEHTP TSKECTH TBEPAOrO TeElla, PABHOBECHE,
MEXaHMYeCKHe KoyieO0aHUs U BOJHBI, 3BYK, MH(MPA3BYK U YIbTPA3BYK,
AJIEKTPOMArHUTHBIE BOJHBI, IIKaJa 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh ¥ JAJIbHO30PKOCTb,  CHEKTPbl  HUCIYCKaHHUS U
NOTJIOEHusI, anb(a-, O0eTa- U ramMma-u3IydeHusi, U30TOIbI, sAepHas
SHEPIeTHKA;

pa3nnyath SBJIEHUA (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE JIBUXKEHUE, CBOOOIHOE
najeHue  Tel, pPaBHOMEPHOE  JBWKEHHE IO  OKPYKHOCTH,
B3aMMOJICHCTBUE  TEJ, pPEAKTUBHOE [BIDKEHUE, KoJieOaTeIbHOE
JIBUKEHUE (3aTyXarolle U BBIHYXKJEHHBIE KOJeOaHMs), pPE30HAHC,
BOJIHOBOE  JIBUIKEHHUE, OTpaX€HHE  3BYKa,  MPSMOJUHEUHOE
pacIpoCTpaHeHUe, OTPaKECHUE U INPEJIOMIICHHE CBETa, II0JHOE
BHYTPEHHEE OTpPa)KEHUE CBETA, pa3jOKEHUE OEIoro CBeTa B CHEKTp U
CJIOKEHUE CIEKTPAIBHBIX LIBETOB, JIHUCIEPCHUS CBETA, €CTECTBEHHAs
PaaMOaKTUBHOCTh, BOBHUKHOBEHUE JMHEHYATOTO CIEKTpa H3Ty4ECHUS )
II0 ONHUCAaHHMI0O KX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX TaHHOE (PU3MUECKOe SIBICHUE;

pacmo3HaBaTh TMPOSIBJICHUE M3YYCHHBIX (U3UYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (U3MYECKUE SBICHUS B MPHUPOJE:
OPWIMBBI W OTJIUBBI, JABWXKEHHE [UIaHeT COJHEYHOM CHCTEMBI,
PEAaKTUBHOE JBH)KCHUE JKHMBBIX OpPraHU3MOB, BOCHPHUSITHE 3BYKOB
KABOTHBIMH, 3€MJICTPSCEHUE, CEMCMHUYECKHME BOJIHBI, I[YHAMH, 3XO,
L[BETA TEJ, ONTUYECKHUE SBJICHUS B MPUPOJE, OMOIOrHYECKOE JIEHCTBUE
BUJIUMOTO,  YJIbTPAaUOIETOBOTO U PEHTTEHOBCKOIO  H3JIyYEHUH,



€CTEeCTBCHHBIM  paguoOaKTUBHBIA  (OH,  KOCMHUYECKHE  JIy4H,
paaMOaKTUBHOE M3IY4YCHUE TNPUPOJHBIX MHHEPANIOB, JEUCTBUE
PaIMOAKTUBHBIX HW3JIYYEHHUW Ha OpraHuM3M 4YeJOBEKa), NpH HSTOM
NepeBOAUTh,  NPAKTUUECKYl  3ajJadyy B yuyeOHYI,  BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA (TIPpU3HAKHN) (PU3UUYECKUX SIBICHUN;
OMKUCHIBATh HW3y4YEHHBIC CBOWCTBA Tel U (PU3NUECKue SBICHMUS,
UCTIONB3Ysl (pU3nuecKue BETUYUHBI (CPEHSSI U MTHOBEHHAss CKOPOCTH
TeJa MPU HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHUE, IepeMEIleHUE, yTh,
yrjaoBasi CKOpPOCTb, CHJIa TPEHUS, CUJa YINPYrOCTH, CHJIa TSKECTH,
YCKOpEeHHE CBOOOJHOrO MaJeHHs, BEC Teljld, UMITYJIbC Tella, UMITYJIbC
CUJIbI, MEXaHHUYeCKas padoTa M MOIIHOCTh, MOTCHIIMAIbHAS SHEPrus
Teja, MOJHITOrO HaJl TMOBEPXHOCTHIO 3€MJIM, MOTCHIHMATIbHAS YHEPTHS
CXKATOW TPYKUHBI, KUHETWYECKAas HHEPrus, IOJHAs MeXaHWdecKas
SHEPrusi, MEPHOJl W YacToTa KoJjeOaHWW, JJIMHA BOJIHBI, TPOMKOCTH
3ByKa W BBICOTAa TOHA, CKOPOCTh CBETa, IOKAa3aTelb MPEIOMIICHUS
cpenbl), MPU OMUCAHWU TPABUIBLHO TPAKTOBATh (PUBHMYECKUM CMBICT
UCIIOJIb3YEMBbIX BEJIMYWH, O00O03HAYEHUS U EIUHUIBI (DU3NYECKUX
BEJIMYMH, HAXOAWUTh (OPMYIIbI, CBA3BIBAIOLIUE TAHHYIO (DU3UUYECKYIO
BEJIMYUHY C JPYTMMH BEIMYMHAMHU, CTPOUTH TIpapuKH H3YUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHUS M IPOLECCHI,
UCIIONIB3YSl 3AKOH COXPAHEHHMs SHEPTUHU, 3aKOH BCEMHUPHOI'O TATOTEHUS,
OPUHUUIT CYHEPHO3ULUUA CUJI, HNPHUHIMI OTHOCUTENbHOCTU [ ammies,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUSI UMITYJIbCa, 3aKOHBI OTPAKEHUS U
NPEJIOMJICHHSI CBETAa, 3aKOHBI COXPAHEHHUs 3apsiI0OBOTO U MAacCOBOrO
yucea IMpU  SANEPHBIX peakUMsX, IOpPU OSTOM JaBaThb CJIOBECHYIO
dbopMynHpOBKY 3aKOHAa H  3alUChIBAaTh €r0  MaTeMaTU4YecKoe
BBIPAKEHUE;

OOBSACHATHh (PpU3MYECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHCIEC U B
KOHTEKCTE  CUTyalluid  MPaKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO--CJIC/ICTBEHHBIE CBS3HU, CTPOUTH OOBICHEHHUE U3 2—
3 JOrM4ecKUX MIaroB C ONOpOM Ha 2-3 U3y4YEHHBIX CBOMCTBA
buznuecKuX SBICHUN, (PU3NIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;
pemath pacy€THbIC 3ajaud  (OmMHparmuecs Ha cucTeMy u3 2-3
YpaBHEHUI), UCIHONb3YSd 3aKOHbBI U  (OpPMyIJbl, CBS3bIBAIOIINE
¢usnueckre BETWYMHBI: HA OCHOBE aHAlW3a YCIOBUSA 3aJayu
3alUChIBATh KPATKOE YCJIOBHUE, BBISIBISATH HEJAOCTAIOUIUME  WIN
M30BITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYIIbI, HEOOXOIUMbIE



JUTSL peIIeHUs, TMPOBOIUTH PACUETHI W OICHHUBATH PEATUCTHYHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3UICCKOU BETMUNHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIUTh TPHU TTOMOIIH
(U3HYECKUX METOOB, UCIIOJIB3Yys OIMHMCAHNE WCCIICIOBAHUS, BBIICIATH
IIpOBEpsIEMOE TMPEIONOKECHHE, OICHUBATh IPABUIBLHOCTH IMOPSIKA
NPOBEJICHUS HCCIEAOBaHMS, JeNaTh BBIBOABI, HWHTEPIPETUPOBATH
PE3yNIbTAaThl HAOIOICHHUI U OTIBITOB;

NIPOBOJAUTL OMNBITHI 1O HAOMIOACHUIO (PU3NYSCKUX SBICHUN WIN
(Gu3HUECKUX CBOWCTB TeJ (M3yUyeHHE BTOPOTO 3aKoHa HeloTOHA, 3aKoHa
COXPaHECHUS DHEPIHH, 3aBHCHUMOCTh TEpUoja KoJieOaHU MPYKUHHOTO
MasiTHUKA OT MacChl Tpy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTMUTYJbI MaJIbIX KOJCOaHWH, NPSIMOIUHEHHOE pacrnpocTpaHCHUE
CBETa, pa3IOXKEHUE OCNoro CBeTa B CHEKTP, H3YYCHHE CBOWMCTB
U300paKEHUS B TJIOCKOM 3€pKajie U CBOMCTB M300paKCHHS TIPEIMETa B
coOuparomieli TuH3e, HaOI0IeHNE CIUIONMIHBIX M JIMHEHYAThIX CIICKTPOB
U3JTyYCHUsS): CaMOCTOSTCIIbBHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO
HaOopa 0OOpyJOBaHMS, ONKCHIBATH XOJI ONBITA W €ro PEe3yNbTaTHI,
(bopMyIHpOBaTh BHIBOBI

OPOBOAUTH TMPU HEOOXOJMMOCTH CEpUI0 TMPSIMBIX HM3MEpPEHUH,
ompejeNsisi cpeqHee 3HAuYeHHEe H3MepseMol BelauuuHbl ((hokycHoe
paccrosiHue coOuparolieil JUH3bI), OOOCHOBBIBATH BBIOOP cIocoba
u3MepeHus (M3MEepUTEIHLHOTO Mpudopa);

NPOBOAUTH HCCIICIOBAHUE 3aBHCHUMOCTEH (PU3NYECKUX BEIUYUH C
UCIIOJIb30BaHUEM MPAMBIX U3MEPEHUH (3aBUCHUMOCTh ITyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HadalbHOM CKOPOCTH, MEpHOoa
KoJie0aHU MAaTEMATUYECKOTO MAsITHUKA OT JJMHBI HUTH, 3aBUCUMOCTHU
yria OTPaKEHUs CBETa OT YIJIa MaJeHUs U yIJia MPEeIoMIICHUs OT yria
najeHus): TUTAaHUPOBATh HCCIEOBAaHUE, CaMOCTOATEIBHO COOUpaTh
YCTaHOBKY, (DUKCHUPOBAaTh pE3yJdbTaThl IMOJYYCHHOW 3aBUCHUMOCTH
¢u3nuecKknX BEIWYUH B BUJE TaOIUIl U TPpaUKOB, J€NaTh BHIBOABI MO
pe3ynbTaTaM HCCIICIOBAHUS;

POBOANTh KOCBEHHBIC H3MEpPEHUS (PU3NYECKUX BEIWYUH (CPEemHsIs
CKOPOCTh W YCKOPEHHE Tejla TMpPU PaBHOYCKOPEHHOM JBWIKEHUH,
YCKOpPEHUE CBOOOAHOTO MaJEHUs, KECTKOCTh MPYKUHBI, KOIPDUIIMEHT
TPEHHsI CKOIBKCHHS, MEXaHWYecKass paboTa W MOIHOCTh, YacTOTa U
nepuoj; KoJeOaHWii MaTeMaTHYeCKOTO MW TMPYKUHHOTO MAasTHHKOB,
OoNTHYECKasl cujla CcoOWparonied JIMH3bI, PaJUuOaKTUBHBIA (DOH):
TJTAHUPOBATh U3MEPEHUs, COOUPaATh IKCIICPUMEHTAIBLHYIO YCTAHOBKY U
BBITIONHATE ~ WU3MEPCHHS, CIeAysd TPEIIOKEHHON  HHCTPYKIIWH,



BBIYMCIISITh 3HAYEHHWE BEIWYMHBI W aHAJU3UPOBATH IIOJTYyYEHHBIC
pe3ynbTaThl C YYETOM 3aJaHHOU ITOTPEMIHOCTU U3MEPEHUM;

coOn0aTh MpaBWia TEXHUKM Oe30macHOCTH Mmpu  padbore ¢
1ab0opaTOpHBIM 000PYIOBAaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU H3YUYEHHBIX (PU3MYECKUX MOJEINIECH:
MarepuagbHas TOYKa, aOCOJMIOTHO TBEPIOE TENO, TOYCUHBIH MCTOYHHUK
CBETa, JIyd, TOHKAs JMH3a, IUIAHETApHAs MOJEIb aToOMa, HYKJIOHHAas
MOJENb aTOMHOTO S71pa;

XapaKTepu30BaTh NPHUHIUIBI JIEUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX omnucaHusi (B TOM 4MHCIE:
CIIUJOMETp, JATYUKH IOJIOKEHHUSI, PACCTOSIHUS U YCKOPEHHsI, paKeTa,
9XOJIOT, OYKH, MEpUCKon, (oToanmapar, ONTUYECKUE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETp, KaMmepa BuibcoHa), HMCHOJb3ys 3HAHUA O
CBOMCTBax (U3MUECKUX SBJICHUHM U HeoOXonuMmble (usnyeckue

3aKOHOMEPHOCTH;
UCIIOJIB30BATh ~ CXEMBl M  CXEMAaTUYHbIE PHUCYHKH  HM3YYEHHBIX
TEXHUYECKHUX YCTPOWCTB, U3MEPUTEIBHBIX npudopoB U

TEXHOJIOTUYECKUX TPOLIECCOB IMPHU PEIICHUH Y4YEOHO--TIPAKTUUECKUX
3a/lay, ONTUYECKUE CXEMBI JIJISl MOCTPOCHUS M300paKeHU B TIOCKOM
3epKalie U coouparomien JMH3e;

OPUBOJIUTH TMpPUMEPHl  (HaXOAWTh HWH(OOPMAIMIO O MpuUMepax)
NPAKTUYECKOTO MCIOJIb30BaHUA (DU3UUECKUX 3HAHHUI B MOBCEIHEBHOMN
KU3HM JJIs1 oOecrieueHrs 0€30MMacHOCTH MpU OOpaIlleHHH ¢ MpuOopamMu
U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3I0POBb U COOJIOICHUS
HOPM IKOJOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;
OCYIIECTBIIATh TIOWCK HWH(popMamuu (GU3UIECKOTO COACPKAHUS B
WNuTtepHere, camMocToATeNnbHO (QOpMyNHUpysl TOUCKOBBIA  3aIpoc,
HaXOAUTh  TMYTH  OMpENEICHUS  JOCTOBEPHOCTH  TOJYyYCHHOU
uHGOpMAIIMK HAa OCHOBE HMEIONIUXCS 3HAHUN W JTOTOJHHUTEIBHBIX
HUCTOYHUKOB;

UCIIONIb30BaTh TPU  BBINIOJIHEHWH YYEOHBIX 3aJaHUil  HAy4YHO--
NOMYJISIPHYIO  JTUTEPATYPY (U3MYECKOTO CONEpIKaHMsI, CIPABOYHBIC
MaTepHuanbl, pecypcel cetu  MHTepHer, Biamerp mpuémMamu
KOHCTIEKTHUPOBAHUSI TEKCTa, MpeoOpa3oBaHus WHPOpPMAIUKA U3 OJTHON
3HAKOBOU CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIC TMCHMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE
nH(OpPMAITMN U3 HECKOJBKUX HCTOYHUKOB (DM3UUIECKOTO COJCPKAHUSA,
myOIuIHO MIPEICTABISIT pe3yNIbTaThl MIPOCKTHOU WITH
MCCJIeI0BATEILCKON JCSTEIBHOCTH, TIPH 3TOM TPAMOTHO HCIIOH30BATH



M3YYEHHBId MOHSATHIHBIA anmapaT H3y4aemMoro paszenia (U3NKU U
COMPOBOXK/JATh BBICTYIUICHUE MpPE3eHTalUel ¢ y4éToM O0COOEHHOCTEH
ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
o = B ToM unciie Ha DJIEKTPOHHBIE
E = 2 (uupposBbIe)
S = S o0pa3oBaTeIbHBI
Ne S m E e pecypchl
= S -
n/n 23 = Ypokn JlaGopaTtopHbie padoThI KonTtpoJbHbIe padoTsI
== | 3
S = ==}
= e
[ToBTOp 1 0 0
1 1
€HHUe
17 3 2
TemnoB Nel»CpaBHeHUE KOIUMYECTB TEIIOTHI IIPU
2 ble 29 CMEIIMBAHUU BOABI Pa3HON TeMIEepaTypb» No 1.«TenoBsie sIBICHUS
SIBJIEHU No2 «M3mepenue yaenbHO#M TemI0eMKOCTH No2 «3meHeHue arperaTHbix
s TBEPJOTO TENIa» cocrosiHui. TennoBoil ABUTATEb)»
Ne3 «M3mepenne BIaXHOCTH BO3IyXa»
3 | Dnekrp | 28 21 5 2




HNYCCKU
€
SIBJICHHU
A

Ne4 «CoOopxka 3IeKTpHUIecKO 1Ienu U U3MepeHne
CHJIBI TOKA B €€ pa3IMYHBIX Y4acTKaX LEIN»

Ne5 «M3mepenne HanpsKeHNs Ha pa3InuHbIX
y4acTKax LeTmn»

Ne6 «PerynupoBaHue CUITbI TOKA PEOCTATOM
Ne7 «Onpenenenne conpoTHBICHUS MPOBOTHUKA
IIPH MIOMOIIM aMIIEpMETpa U BOJILTMETPA»

Ne8 «3mepenne MOIHOCTH U pabOTHI TOKa B
AJIEKTPUYECKOU JTaMIIe)

Ne3

«Cwuna toka. Hanpsixenue.
ConpoTuBieHue»

Ne4 « PaboTa 1 MOILITHOCTh
ANEKTPUUECKOTO TOKA. 3aKOH
Hxoyna -Jlenna. Konnencatop»

DIIEKTp




OMarHu

THBIE
SIBJICHHA
a1
Ne9 «COopxka ameKTpoMarHuTa u ero
UCHOBITAaHUE)) No5 «DnekTpoMarHuTHBIC SIBJICHUS
Nel0 «M3ydyenue anekTpoaBUTraTess
MOCTOSIHHOTO TOKa Ha MOIEJIN))
CseroB 7 1 1
ple
ABICHIL 9 Nell «ITomydenne n300paXkeHUs MPU TOMOIITH Neb6
a JINH3BD» «CBETOBBIE SBICHUD)
IToBTO 1
Pl 3 2
CHUEC HMTorosast KOHTpOJIbHas paboTa
HUroro | 68 50 11 7




TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoaunuecTBo yacon
Ne nm/m HaumMeHoBaHHe Pa3e/ioB ¥ TeM MPOrpaMMbl Kontpoin IpakTiy JaeKTpoHnbIe (unPpoBLIe)
Bcero HbIE ecKHe o0pa3oBaTeibHbIE PECYPCHI
padoThI padoThI
1 3aKoHBI B3aMMOACHCTBUA U ABHKEHHS 36 2 3
2 MexaHnUyecKHe KoJIe0aHus M BOJHbI 15 1 1
3 DJIEKTPOMATHUTHOE T0JIe 24 1 2
4 CTpoeHHe aTOMa H aTOMHOT0 siApa 20 1 4
5 Ctpoenue u 3BoJ1I01Ms BeesieHHOM 4 - -
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 99 5 10




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KIIACC
Ne n/m Tema ypoka KoJaH4ecTBO YaCoB Jara npoBene DJ1eKTPOHHbBIE
HUS uudposBbIe
Bcero KonTpoan IpakTu oGpa3soBaTeibHbIE
HbIE yeckme IJI1aH ¢dakr pecypcbl
padoThI padoThI
IloBTOpeHne-14.
1/1 ITepBoHayvasibHBIE CBEIEHUSI O CTPOEHUHU BEIIECTBA. 1
Oueprusi. Bugpl MexaHU4eCcKO# SHEpTHH.
[peBpamenne oHOTO BUIa MEX. SHEPTHUU B JIPYTOH.
TemnoBble siBJIeHus. (22 yaca)
2/1 TemnoBoe nBmwkenne. Temrepatypa. BHyTpeHHss 1
SHEprusl.
3/2 Crioco0bl H3MEHEHHSI BHYTPEHHEH dHEPIHH Tela. 1
4/3 Buns! Temmonepenaun. TemmonpoBogHOCTD. 1
5/4 Kongeknus. M3nyuenue. 1
6/5 KomuuectBo  temnorel.  EaumHunpel  xonudecTBa 1
TEIJIOTHL.
716 V nenbHast TEMI0EMKOCTb. 1
8/7 Pacuér xomnuecTBa TEMIOTHI, HEOOXOAMMOIO IJIS 1
HarpeBaHus Tejla WM BBIAEISIEMOro UM IpU
OXJIQXKJICHUH.
Jlabopamopnas paooma Nel «Cpasnenue 1 1
9/8 Koluuecme meniomol HpU CMEWUBAHUN 800bl
PA3Hoil meMnepamypuly
10/9 Jabopamopnan paooma Ne2 «H3mepenue yoenvroi 1 1
menao0émMKoCcmu meépoo2o menay
11/10 | Dueprusi TomMBa. Y AenbHas TEIUIOTA CrOPAHUS 1
12/11 | 3akoH coxpaHEHHs M MPEBPAILCHUS SHEPIHU B 1

MCXaHNYCCKHUX U TCIJIOBBIX IMMPOLCCCAX.




13/12 | KonTpoabHas padoTa Nel «TemnioBble siBJICHUSD)

14/13 | ArperaTHble cCOCTOSHUS BemecTa. [InaBnenue u
OTBEPJICBAHUEC KPUCTAINTNICCKUX TEIL.

15/14 | T'paduk muaBiIeHHUs U OTBEPACBAHIS
KPUCTAIUTMYECKHUX TEIl. Y IeNbHasl TerioTa
TTaBJICHUSI.

16/15 | Pewmenue 3amaud.

17/16 | Ucnapenne. HachIleHHBIH U HEHACHIIIEHHBIH Tap.
Konnencarnus. [loriomenne s3neprun mpu
WCTIapEHUH KUJIKOCTH U BBIICICHHE €€ TIPU
KOHJICHCAITUH Tapa.

18/17 | Kumenue. VY nenbHas TEIIOTa HapOOOPa30BaHUs U
KOH/JICHCAITIH.

19/18 | Pemenue 3amau.

20/19 | Brnaxknoctb Bozayxa CriocoObl Onpe/ieieHust
BIIQYKHOCTH BO3IyXa.

Jlabopamopnasn paboma Ne3 «H3mepenue
81aXCHOCIMU 8030YXA)

21/20 | Pabora rasa u mapa IpH paciidpeHun. J[Burarens
BHYTPEHHETO CTOPaHHUSL.

22/21 | TlapoBast TypOuna. KI1J] TernioBoro qsurarens.

23/22 | KonTpoabHas padora Ne2 «3menenue
arperatHbix cocTosiHuii. TenioBoii ABUraTe/iby

dunexTpuyeckue sipjaenus (28 yacon)

24/1 DJNeKTpu3anus TeN IPHU COTPHUKOCHOBEHUM.
B3anMopelicTBHE 3apssKEHHBIX TEI.

25/2 DIEKTPOCKOIT. DIEKTPHUIECKOE TTOJIE.

26/3 JemumocTs 3nekTpudeckoro 3apsaa. CtpoeHue
aToma.

27/4 OObsicHEHHE MIEKTPUUECKUX SBJICHUH.

28/5 [IpoBoHVKH, TOTYTPOBOIHUKA, U HETPOBOIHUKA
JJIEKTPUYECTBA.

29/6 OneKTpUIeCKUi TOK. VICTOUHMKH 3JIEKTPUYECKOTr0




TOKa.

30/7 DJeKTpruYecKas enb U €€ COCTaBHBIC YaCTH. 1
DneKkTpuYecKuil TOK B MeTaJlIax

31/8 JelicTBusI SeKTpruUecKkoro Toka. HampaeneHnue Toka. 1

32/9 Cua Toka. EQMHUIBI CHITBI TOKA. 1

33/10 | Ammepmerp. M3Meperwe CHITBI TOKA. 1
Jlabopamopnasa paboma Ned «Coopka
INEKMPUYECKOI Yenu U UMePeHue CUIbl MOKA 6 eé
PA3TUYHBIX YUACHKAX)

34/11 | DnexTpuueckoe HaMpsuKeHHe ETuHuIb! 1
HaIPsDKEHUSI.

35/12 | BonbT™etp. M3amepeHue HampshHKeHHsI. 3aBUCHMOCTb 1
CHJTBI TOKA OT HAIPSDKEHUSI.

36/13 | DmekTpuUecKoe COMPOTHBIICHUE TPOBOTHUKOB. 1
Enunauner conporusnenus. Jlabopamopuas paboma
Ne5 «H3mepenue nanpaxcenus Ha pa3iuiHbIX
yuacmkax 31eKmpuiecKoll yenuy

37/14 | 3axonm Oma ajs yuacTKa IENH. 1

38/15 | Pacuér compOTHBIIEHHS IPOBOJHHUKOB. Y JETBHOE 1
CONPOTHUBJICHUE.

39/16 | IIpuMepsl Ha pacdeT CONMPOTHBIEHMS IIPOBOIHUKA, 1
CHJTBI TOKA W HATPSHKECHHUSI.

40/17 | PeocraTsl. 1
Jlabopamopnan paboma Neb «Pezynuposanue
CUIbL MOKA PEOCHamom

41/18 | Jlabopamopnas paboma Ne7«Onpedenenue 1
CONPOMUGIEHUS NPOBOOHUKA NPU ROMOWU
60JIbMMEMPA U AMHEPMEMPay

42/19 | TlocaenoBaTenbHOE COSAMHEHUE TPOBOTHUKOB 1

43/20 | IMapautenbHOE COSTUHEHHE TPOBOIHUKOB. 1

44/21 | Pemenue 3agau 1

45/22 | KoutpoabHasi paGota Ne3 mo teme «Cuiia Toka, 1
HANpPsSIKeHHe, CONPOTHBJIEHUE»

46/23 | PaboTta 1 MOITHOCTH IEKTPHYECKOTO TOKA. 1




47/24 | EnuHULB pabOThI AIEKTPHYECKOrO TOKA, 1
MIpUMeHsAeMbIe Ha TipakTuke. Jlabopamopnasn
paboma Ne8 « Hzmepenue mouwgpocmu u paoomaol
MOKA 8 IJIeKMPUUECKOIL 1aMne)

48/25 | HarpeBaHue mpOBOJHHKA dJICKTPUIECKUM TOKOM 1
3akon Jlxoynsa-Jlenna. Jlamna HakaauBaHus

49/26 | Konaencartop 1

50/27 | Jlammna HakaiuBaHUs. DJIEKTPOHATPEBATEIbHBIC 1
npubopsl. Kopotkoe 3ambikanue. [IpenoxpaHuTeny.

51/28 | KoutposabHas paGora Ned mo temam: «PaGora u 1
MONIHOCTH 3JIEKTPUYECKOT0 TOKa», «3aKOH
xoyas-Jlenua», «Konmencarop»

DJIeKTPOMArHUTHBIE siBJIeHHUsI (54acoB)

52/1 MarnuTHoe nosie. MarHuTHOE I0JI€E MPSMOro TOKa 1
MarsHuTHbI€ TUHUM. .

53/2 MarauTHOE 10jI€ KaTYIIKA C TOKOM. 1
ONEKTPOMATHHTEHI.

IIprMeHeHuE IIEKTPOMarHUTOB.
Jlabopamopnasn paboma N9 «Coopka
INEKMPOMAZHUMA U €20 UCHbIMAaHUue»

54/3 [locTosiHHBIE MarHUTHL. MarHuTHOE T0JIE 1
IIOCTOSIHHBIX MarHUTOB. MarHuTHoe mnosue 3emin.

55/4 JleiicTBHEe MAarHUTHOTO TIOJIST HA TPOBOAHHUK C TOKOM. 1
ONEKTPUUECKUI ABUTATENb.

Jlabopamopnasa padoma Nel0 «H3yuenue
IEKMPUYECKO20 08U2AMENA NOCHIOAHHO20 MOKA
Ha modenuy

56/5 KonTpoabsHast pa6oTa Ne5 o teme 1
«J1eKTPOMarHUTHbIE SIBJEHHUSI»

CaetoBble siBJ1eHUs (9 4acoB)

57/1 Hcrounnkm cera. PacipocTpaneHue cBera. 1

58/2 Buumoe nBrkeHNE CBETHIL 1

59/3 OrtpaxeHue cBeTa 3aKOHbBI OTPAXKEHHUS CBETA. 1




ILmockoe 3epkano.

60/4 [TpenomieHue cBeTa. 3aKOH MPEJIOMIICHUS CBETA. 1
61/5 JIun3el. OnTryeckas CHiia JIMH3HL. 1
62/6 N306pakeHns, 1aBaeMble JIMH30H 1
63/7 Jabopamopnas paooma Nell «Ilonyuenue 1 1
U300padsceHus npu NOMOWU JIUH3bL »
64/8 Pemenne 3anau. [loctpoenue n3odpakeHui, 1
MOJYYCHHBIX C MOMOIIIBIO JIMH3. [ 71a3 1 3peHue
65/9 KonTtpoanHas padora Ne6 «CBeToBbI€ SIBJIEHH» 1
IloBTOpeHue-3 u.
66/1 IToBTOpenne Kypca (GDU3UKHU §-0r0 1
kiacca.IloaroroBka K TOrOBOH KOHTPOJIBHOM
pabore.
67/2 HToroBasi KOHTPOJILHAsSI padoTa MO Kypcy 1
¢pu3zuku  8-oro kaacca.
68/3 Pabora Ha 1 OMIHOKaMH. 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 11




9 KJIACC

Ne Tema ypoka KoanyecTBo yacos [ara npoBeneHus JJIeKTPOHHBbIe UG POBbIE
ypoka o0pa3oBaTeJibHbIe
pecypchbl
Bcero | Kontpo | IIpakTuu
JbHBIE | eCKHUe
pabotbl | padorer | Ilaan Pakr

3aKkoHBbI B3aUMO/I€HCTBUA U IBUKEHNU Tea (23 yaca)
1/1 Martepuanbnaasg Touka. Cucrema oTcuera. 1
2/2 [epemerienue 1
3/3 Omnpenenenne KOOPIUHATHI JBIKYIIET OCS 1

Tena.
4/4 CKOpOCTh MPAMOIMHEWHOTO PABHOMEPHOT'O 1

JBUKCHUS
5/5 [lepemerenre mpu TPSIMOITMHEHHOM 1

PaBHOMEPHOM JIBHKEHHH.
6/6 I'paduiky 3aBUCUMOCTH KHHEMATHYECKUX 1

BEJIMYWH OT BPEMEHU IPH MPSIMOINHEHHOM

PaBHOMEPHOM JIBIKEHHH
717 Cpensss cKopocTb 1
8/8 [IpsmonuaeliHOe paBHOYCKOPEHHOE MBIKeHHE. | 1

Yckopenue.
9/9 CKopocTh NPAMOIMHEHHOT O 1

paBHOYCKOpeHHOTro aBrkeHus. [ paduk

CKOpOCTH




10/10

[lepemerenue npu npsMONTUHEHHOM
PaBHOYCKOPEHHOM JBHKEHUHU

11/11 [Tepememnienue Tena mpy IPSIMOTUHEHHOM
PaBHOYCKOPEHHOM JIBMOKCHUH 0€3 HavaabHOMH
CKOpPOCTH

12/12 Jlaboparopnas pabora Ne 1«HccnenoBanne
PaBHOYCKOPEHHOI'O JIBM)KEHUS 0€3 Ha4aIbHON
CKOpOCTH>>

13/13 Pemenue 3ama4

14/14 I'paduku 3aBUCIMOCTH KMHEMATHIECKUX
BEJINYMH OT BPEMEHHU TP MPAMOIHHEHHOM
PaBHOYCKOPEHHOM JIBH)KEHUH

15/15 Pemenue 3anau

16/16 Konumponovuasn paboma Nel «Ilpamonuneiinoe
PABHOYCKOPEHHOE QBUNCEHUE)

17/17 OTHOCHUTENBEHOCTD JBUKEHUS.

18/18 WueprinaabHble cucTeMbl oTcuera. IlepBbiit
3akoH HeroToHa

19/19 Bropoii 3akon HeroTona

20/20 Tpernii 3akon HertoTona

21/21 CBo0OoaHOE MTaJIeHne Tel

22/22 JIBmkenue Tena, OpOIIEHHOTO BEPTHKAIEHO
BBepx. HerecomocThb

23/23 JlaGopartopHas pabora Ne 2<<KM3mepenue




YCKOpEHHSI CBOOOTHOTO MaICHUS >>

24124 3aKOH BCEMUPHOTr'O TATOTEHUS

25/25 YckopeHue cBOOOIHOrO NaaeHus Ha 3eMiie U
JpYruX HEOECHBIX TENax.

26/26 Cuita yrpyrocTu

27127 Cun TpeHus

28/28 [IpsimonuHeliHOE M KPUBOJIMHEWHOE TBUKEHNE.
JIBrKeHue Tena 1o OKPYKHOCTH C OCTOSTHHOM
MO0 MOJIYJTIO CKOPOCTBIO.

29/29 Pemenue 3ama4

30/30 HckyccTBeHHbIE CTYTHUKH 3eMITH

31/31 Nmmynse Tena. 3akoH COXpaHEHUS HMITYJIbCa

32/32 PeaxtuBHOE nBUKEHUE. PakeTsl.

33/33 Pabora cuitbt

34/34 [loTrennmanpHast 1 KHHETHYECKAs DPHEPTUS

35/35 3aKoH COXpaHEHUS] MEXaHUIECKOW SHEPTHH.

36/36 Konmponvnaa paooma Ne 2 <3akonwt

COXPAaHenus 6 mexanuke>»>

Mexannyeckne KoJe0aHus M BOJHBL. 3BVK. (15 yacoB)

37/1

KonebarenbHoe JABHKCHHUC.

38/2

CBoOoauble konedanns. KoinedarenbHble




cucTreMbl. MasTHHK

39/3 Benuunnebl, Xxapakrepusymolpe KonedaTensHoe
JBUXCHHUE .

40/4 apMonnueckue KoneOaHus

41/5 Jlaboparopnas pabora Ne 3« ccnenoBanne
3aBUCUMOCTH IIEPpHOJa U YaCTOThI CBO6OJIHBIX
KoJIEOAHMI MasiTHUKA OT JUIMHBI €r0 HUTH>>

42/6 3aryxaromue kojaebanus. BeiHyKeHHbIC
KoneOaHusI.

4317 Pe3onanc.

44/8 Pacnpoctpanenue konebanuii B cpene. BomHbL

45/9 JlmnHa BomHBL. CKOPOCTH paclpocTpaHeHUs
BOITH.

46/10 Hcrounnku 3Byka. 3ByKOBbIE KOJICOAHMUS.

47/11 Bricora, TeMOp ¥ TPOMKOCTB 3ByKa

48/12 Pacnpocrpanenune 3Byka. 3ByKOBbIE BOJIHBI.

49/13 OtpaxkeHre 3ByKa. IX0. 3BYKOBOH pe30HaHC.

50/14 Pemrenuie 3anau

51/15 Konmponvnaa paooma Ne 3 <Mexanuueckue
Koledanusa u 60nHbl. 36yK>

DJIeKTPOMATHUTHOE 1oJ1e (24 yaca)

52/1 MarauTtHOE TI0JI€ U €ro rpauiecKoe




n3zo0paxxeHue

53/2 OnHOpOAHOE U HEOTHOPOAHOE MarHUTHEIE
TOJIS

54/3 Hanpasnenue Toka 1 HanpaBJeHUE JTHHUN €ro
MarHUTHOTO MOJISt

55/4 Oo6HapyKeHre MarHUTHOTO TIOJIS 0 €T0
JICICTBUIO Ha dJIEKTpUUYECKUA TOK. IIpaBuio
JIEBOH pyKHU.

56/5 WHIyKITMs MaraiuTHOTO TIOJIA.

5716 MarHauTHBIH TTOTOK

58/7 SIBneHune 37IeKTPOMAarHUTHON WHTYKITHH.

59/8 JlaboparopHas pabora Ne 4<<M3yuenue
SIBIIEHUA 3JIEKTPOMAarHUTHOW MHIYKIIH >>

60/9 Hanpagnenue uHIyKIHOHHOTO TOKa. [IpaBuiio
Jlenna.

61/10 SIBneHne cCaMOMH/TyKIIUH.

62/11 [Tomyuenne u epeaada nepeMeHHOTO
aneKTpudeckoro Toka. Tpanchopmarop

63/12 DIIeKTpOMarHUTHOE MOJIe.

64/13 ONEKTPOMArHUTHBIE BOIHBI

65/14 Konebarenbubiil koHTYp. [lomydyenne
3JIEKTPOMArHUTHBIX KoJleOaHNi

66/15 [IpuHIMIIEI paArOCBS3U U TEIEBUCHHUS.




67/16

Wntepdepenuus u audpaxuus cera.

68/17 DneKkTpoMarHuTHas PUPOJA CBETA.

69/18 [Ipenomnenue cBeta. OU3NYESCKHI CMBICT
MoKa3aTelst MPeTOMIICHUS.

70/19 ucniepcus ceera. L{Bera Ter.

71/20 TuITbI ONTHYECKHIX CIIEKTPOB.

72121 JlaboparopHas pabora Ne 5<<HabmoaeHue
CILTOIIHOTO M JINHEHYATHIX CIIEKTPOB
HCITyCKaHHs>>

73/22 [Tornomenre 1 UCITyCKaHUE CBETa aTOMaMHU.
IIpoucxoxieHre TMHENYaThIX CIIEKTPOB.

74/23 Pemenue 3anau

75/24 Konumponvuan paboma Ned

«3J1el<mpo.mlznumuoe nosne»

Crtpoenye aToMa M aTOMHOIO siIpa . (20 yacoB)

76/1 PamnoakTHBHOCTS.

7712 Mozenn aToMoB

78/3 PannoakTHBHBIE TPEBpALIEHNsT AaTOMHBIX SIAEP.

79/4 OKCHEpUMEHTAJIbHbIE METO/BI UCCIIEIOBAHUS
YACTHIL.

80/5 JlaGoparopHas pabora Ne 6<KM3mepenue

€CTECTBEHHOI'0 paAHallMOHHOro hoHa
JIO3UMETPOM >




81/6

OTKpbITHE TPOTOHA U HEUTPOHA.

8217 CocraB aTOMHOTO si/ipa. SIIepHBIE CHIIBL.

83/8 Oueprus ces3u. JledexT Macc.

84/9 Pemenue 3amay

85/10 Henenne saep ypana. [lemnas peakiusi.

86/11 Jlaboparopnas pabora Ne 7<<KM3yuenne
JIeTICHUs siipa aToMa ypaHa 1o ¢ororpadun
TPEKOB>>

87/12 SAnepusrit peaktop. [IpeobpazoBanue
BHYTPEHHEW SHEPTUH aTOMHBIX SAEP B
AIIEKTPUIECKYIO SHEPTHUIO.

88/13 ATOMHasI SHEpTeTHKa

89/14 Buonornueckoe AeHCTBUE paIHALIIH.

90/15 3aKoH paIMOaKTHBHOTO pacmaia

91/16 TepmosiaepHas peakiusi.

92/17 OneMeHTapHbIE YaCTHLBI. AHTHYACTHUIIBL.

93/18 Pemrenuie 3anau

94/19 Konmponwvnan paooma Ne 5 «Cmpoenue
amoma u amomnozo saopa. Hcnonvzosanue
IHEPZUU AMOMHBIX A0eP»

95/20 JlaGoparopHas pabora Ne 8<KOmenka nepuoaa

rnoJjrypacrazga HaXoIAIIHUXCs B BO3TyXe
NPOAYKTOB pacliaja rasa pajgoHa>>.




JlabopaTopHas pabora Ne 9K H3yueHue Tpekos
3apsKEHHBIX YACTHIL 110 TOTOBBIM
¢dororpadusm>> (BBIIONHSACTCA I0MA)

Crpoenne u 3Boionus Beenennoii (4 qaca)

96/1 CocraB, CTPOCHUE U TIPOUCXOXKICHUE 1
ConHeuHOo# CUCTeMBI
97/2 Bonbime muanerst COMTHEYHONH CHCTEMBI. 1
Marsie Tena CoTHEIHON CUCTEMBI
98/3 Crtpoenue, nznydenue u 3Bororus CoaHia u 1
3BE3]T
99/4 Crpoenue u sBononus Beenennoit 1
OBUIEE KOJIMYECTBO YACOB 1O ITPOTPAMME 99 10




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. ®usuka. 9 xnace. Yueonuk (aBtopsl A. B. Iepoimkun, E. M. I'yTHUK).
2. Ousuka . 8 kiacc .YueOnuk (aBtopsl A. B. Ilepoimkun, E. M. I'yTHUK).

METOANYECKHUE MATEPHUAJIbBI 1JIA YUUTEJIA

Ouzuka. 9 xnacc. Yuebnuk (aBropsl A. B. [leppimkun, E. M. ['yTHUK).

®uzuka . 8 knacc .Yuebnuk (aBropsl A. B. [lepbimkun, E. M. I'yTHHK).

Ousuka. Tematudeckoe manupoBanue. 9 ximacce (aBTopE. M. ['yTHHK).

®usuka. Tectol. 9 kinace (aBTopsl H. K. Xannanos,T. A. XanHaHosa).

Ousuka. Jupaktudeckne matepuaisl. 9 kimace (aBTopeiA. E. Mapown, E. A. Mapon).
Ousuka. COOpHHUK BOMPOCOB U 3a7a4. 7—9 ximacchl (aBTopsl A. E. Mapos, C. B.
[Tozoiickuii, E. A. Mapon).

O NG

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET



