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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO O0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOKEHUUH M TpeOOBaHUU K pe3ysbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMMbl BOCIIUTAHUS U
Konneniuu npenoaaBanus yueOHoro npeaMera « Ouzmkay.

Conepxanue mporpamMMbl 1o (HU3MKE HampaBieHO Ha (HOPMUPOBAHUE
€CTECTBEHHOHAYYHOUW T'PAMOTHOCTH OOYYalOUIMXCS W OpPraHu3allii0 H3Y4YEHUS
bu3uKM Ha JEATEIBPHOCTHOM OCHOBE. B mporpamme mo ¢u3uKe yUUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuii ®I'OC OO0 k
IUIAHUPYEMbBIM JTUYHOCTHBIM U METAIPEAMETHBIM pe3yJibTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
1o rojaaMm o0y4yeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIeI0BaTeNbHOCTh
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI MPEIMETHOTO COJCpKaHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMUXCSl.

[Iporpamma 1o ¢usmnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO y4eOHOMY MPEMETY.

duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, TOCKOJbKY (pH3MdyecKkne 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBICHUN, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpaguei, BHOCHT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHDa,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHUS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

Onna w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa30BaHHUS B CTPYKTYype OOIIETO
o0pa3oBaHHsA COCTOUT B (POPMUPOBAHUHM €CTECTBEHHOHAYYHOW TPAMOTHOCTH W
MHTEpEca K HayKe y 00yJaromuxcsl.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIENYIONIMMU KOMIETEHTHOCTSAMH, XapaKTePU3YIOMIMMH €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTD:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIC/IOBAHMUS;

e UWHTEPNPETHPOBATH  JIaHHBIE W  HWCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeIhCTBA JUIsl TIOJyYEHHUST BHIBOJIOB.

enu wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
ompenenensl B KoHmenmuu mpemnonaBanus ydeOHOTO mpenmera «Dusmka» B
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oOpa3oBarenbHbIX oOpranuzauusx Poccuiickoit ®enepauuu, peanusyromux
OCHOBHBIE  00111€00pa30BaTeNIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnerun Munucrepctsa npocsemienus Poccutickoit denepanuu (mpoTokon ot 3
nexadps 2019 r. Ne [1K4BH).

eaun nzyyenus pusuku:

NpHOOPETeHHEe HMHTEpeca M CTPEMIICHHS OOYYalIIUXCSd K HAyIYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIC TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIICIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHNUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (PU3MKHU IS Pa3BUTHS JPYTUX
€CTCCTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHE  MPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
npo(eCCHOHATBLHOM JACATCIBHOCTH, CBSI3aHHOW C (DM3UKOM, MOATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IG ITUX IIeneH ImporpaMmsbl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOT'O
O6I_HGFO 06pa30BaHI/I5[ oOecrnieunBaeTCs pCIICHUEM CIICAYIOIUX 3a1aY.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKHX, MArHUTHBIX M KBaHTOBBIX
SIBIICHUSX;

NpUOOpETCHHE YMEHUW OIUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUI;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUW HAOII01aTh MPUPOIHBIC SBICHUS U BHITIOIHATH OTBITHI,
nabopaTopHbie  pabOTBl W OKCIEPUMEHTAIbHBIE HMCCIENOBAHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHboOpMaIrueln GU3NIECKOro COACpKaHus,
BKJIOYass UHPOPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3UKHU, aHAIIA3 H
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO €O cepamMu IpodecCHoHaATBHON TEeSITSIBPHOCTH, CBI3aHHBIMHU
C (Gu3MKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO

oOpazoBanus orBoautcs 238 yacos: B 7 kjacce — 68 yacoB (2 yaca B Helelo), B 8



Kiacce — 68 gacoB (2 gaca B Heneno), B 9 kinacce — 102 4gaca (3 gaca B HeJEINiO).

[Ipennaraemslii B mporpaMMe no (U3HKE MepedeHb JadopaTOpHBIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTEb JAEIaeT BbIOOP MPOBENECHUS
7a0b0paTOpHBIX PAa0OT M ONBITOB C YYETOM HHAMBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANBHBIX 3aJJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O FOCYapCTBEHHOI0 dK3aMeHa 10 (PU3HKE.



COILEPKAHUE OBYYEHUA

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

®usuka — Hayka o npupoze. SIBinenus npupoaspl. DU3NUYECKUE SBICHUS:
MEXaHUYECKUE, TEIJIOBBIC, JICKTPUUECKUE, MAaTHUTHBIC, CBETOBBIC, 3BYKOBBIE.

Odusnueckue BenuduHbl. M3mepeHue Qusnueckux BenuuuH. Duznydeckue
npubopsl. [lorpemHocTs u3MepeHuit. MexxayHapoiHasi CUCTEMa IUHMII.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4YalT MPUPOY.
EcrecTBeHHOHAyUHBI METOJI TO3HAHUS: HAOJIOJEHWE, IMOCTAHOBKA HAYy4YHOTO
BOIIPOCA, BBIJIBIIKCHUE THIIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE TUIOTE3, OOBICHECHUE
Habmonaemoro aBienus. Onucanue GU3NIECKUX SBICHUN C TOMOIIBI0 MOJIENIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, JJIEKTPUUECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHUS.

2. ®usnueckue TpuOOPHI U MPOIEAypa MPSMbBIX U3MEPEHUN aHAOTOBBIM U

1T (POBBIM MTPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue 1EHbI IeIeHUs IKaIbl U3MEPUTETHLHOTO pUdopa.
2. H3MepeHue pacCTOSTHUM.
3. M3MmepeHne o0bEMA XUIKOCTH M TBEPAOTO Tea.
4. OmpeneneHue pa3MepoB MajbIX TE.
5. M3mepeHue Ttemmeparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBenenue uccinenoBaHus IO MPOBEPKE THIIOTE3bI: NAJBHOCTH MOJIETA
HIapvKa, MyIMEeHHOTO TOPU30HTAIBHO, TEM OO0JbIle, YeM OOoblle BhICOTA
IycKa.

Pa3nen 2. IlepBoHayasbHbIE CBe/IeHHSI O CTPOEHMHU BellleCcTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJIEKYJbl, HX pa3mepbl. OIbITHI,
JIOKa3bIBAIOIIHNE JUCKPETHOE CTPOCHUE BEIIECTRBA.

JIBmwxkenrne dactuil BemiecTBa. CBs3b CKOPOCTU JBMIKEHHUS YaCTHI[ C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIL
BEIIECTBA: MPUTSIKECHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE T'a30B, KUJKOCTEH M TBEPIBIX
(kpucTayuIMdecknx) Teia. B3anmMoCBsI3b MEXAy CBOWCTBAMHM BEIIECTB B Pa3HBIX
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arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIpHBIM cTpoeHreM. OcOOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.
emoncmpayuu.
1. HabGmronenne OpOyHOBCKOIO JIBUKEHHUS.
2. Habmonenue nuddysuu.
3. HaGmiogenue ~ siBneHud,  OOBACHAIOMIMXCSA  MPUTSDKEHUEM  WIH
OTTaJKUBAHUEM YACTHII BEILIECTBA.
Jlabopamophuie padbomot u onvimot.
1. OueHka JuameTpa aromMa METOAOM DpsOB (C  HCIOJNBb30BAaHUEM
dotorpaduii).
2. OnbIThI 10 HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

Paznen 3. /IBu:keHHe U B3aMMO/IeiCTBHE TeJl.

Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpeniHsisi CKOPOCTh IIPU HEPABHOMEPHOM JBM)KEHUM. Pacu€Tr mytu u
BPEMEHU JIBUKEHUS.
SBneHne wHepUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUs CKOPOCTH [BIKEHUS Ted. Macca Kak Mepa HHEPTHOCTH TeJa.
[InotHOCTH BemecTBa. CBA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B EIUHHIIE
o0béMa BelecTna.
Cuila Kak XapakTepucTuka B3aumoneicTBus Tei. Cuiia ynpyrocTd W 3aKOH
I'yka. M3mepenure cuibl ¢ TTOMOIIBIO JUHAMOMETpA. SBIICHHUE TATOTECHUS U CUia
TshkecTd. Cuia TSKeCTH Ha Apyrux IuiaHetax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJICHHBIX MO OJHOM mpsiMoil. PaBHoneiicTBytomas cuil. Cuila TpeHUsl.
TpeHune CKONbKEHUS U TPEHUE MOKOsI. TpeHue B MPUPOJEC U TEXHUKE.
Jemoncmpauuu.
1. HaGmronenne MexaHUYECKOTO JIBI)KEHUS TeTa.
2. M3MepeHne CKOpOCTH NPSMOJIMHEMHOTO JBUKCHUS.
3. HaGmromenue siBjeHUsT HHEPIIUH.
4. HaOmronenne n3aMeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEII.
6. CroxeHue Cuil, HalpaBJIEHHBIX 10 OJAHOU MPSIMOIA.
Jlabopamopnwie padbomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJEJH JIEKTPUUECKOTO aBTOMOOUIIS U TaK Jajee).

2. OmnpeneneHre CpelHEW CKOPOCTH CKOJbXKEHUS Opycka WIM IIapuKa Io
HAKJIOHHOW IUIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOTO TEIIA.



4. OmbITHI, EMOHCTPUPYIOLIME 3aBUCUMOCTb pacTsKeHus (aedopmarimn)
MPYKUHBI OT TPUIIOKEHHOU CHJIBL.

5. OmnbIThl, AEMOHCTPUPYIOIIKUE 3aBUCUMOCTb CUJIbl TPEHHUS CKOJIBKEHUS OT
BECa TeJla M XapaKTepa CONPHUKACAIOIIUXCS IOBEPXHOCTEH.

Paspnen 4. JlaBiieHue TBEPABIX TeJl, KUAKOCTEl U ra3oB.

Hasnenune. CriocoObl yMEHBILICHUS U yBEJIMUYEHUs AaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJieHUS Taza OT 00bEma, Temmeparypbl. l[lepenmaua naBieHus
TBEPABIMU TEJIAMH, XKUAKOCTSIMU M raszamu. 3akoH Ilackansg. [IHeBmaTmueckue
MaIllMHbI. 3aBUCUMOCTh JaBJICHUS KUIAKOCTU OT TIyOWHBI. ['HapocTaTHdeckuii
napagokc. Coobmiaromuecst Cocybl. [ uapaBIndeckre MEXaHU3MBbl.

Atmocepa 3emnu u armocdepHoe aaBieHue. [IpudnMHBI CyIECTBOBaHUS
BO3yIIHOM oOosiouku 3emiu. OnbiT Toppuuennu. M3mepenue armocdepHOro
JaBJIeHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JAaBJICHHUS OT BHICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 115t U13MepeHust aTMOCHEPHOTro JTABICHUSI.

JlelicTBrE XUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJI0. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3myxomnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs JKUJIKOCTBIO U Ta30M.

CooOmatoruecs cocy/bl.

['mppasnuueckuit mpecc.

[IposiBeHne necTBUsS aTMOC(HEPHOTO JaBJICHHS.

3aBUCUMOCTh BBITAJIKUBAIONMICH CHUJIBI OT 00BEMa MOTPYKEHHOM YaCTH

T€Ja U IUIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOW KUJKOCTH.

8. YcCIOBHE IJIaBaHUS TeEJl: MJIABAHUE WIM MOTPYKEHHUE TEN B 3aBUCUMOCTHU
OT COOTHOILLIEHUS TUIOTHOCTEN TeJIa U )KUIAKOCTH.

Jlabopamophuie pabomot u onvimot.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOTPyKEHHOH B
KUJIKOCTb YaCTH Tela.

2. OmpenenieHUe  BBITAIKUBAIOMIEH  CWIIBL, JEWCTBYIOIIEM Ha  Tello,
NOTPYKEHHOE B )KUJIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOIIEN HA TEIIO
B )KHJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTb BBITAJIKUBAIOWIEH CHIIBL,
JECUCTBYIONIEH HA TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJia U OT IUIOTHOCTH KUJIKOCTH.

S e o
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5. KoHCcTpynpoBaHue apeomMeTpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIIpEIeNIEHUE €€ IPy30M0AbEMHOCTH.

Paspnen S. PaGora U MOIIHOCTB. JDHEPrus.

Mexanudeckast padota. MOIIHOCTb.
[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecusi pbluara. IlpuMmeHeHue npaBuiIa paBHOBECHs pblyara K OJIOKY.
«3onoroe mpaBwino» MexaHuku. KIIJ[ mpocteix mexanuzmoB. IIpocTsie
MEXaHHU3MBbI B OBITY U TEXHUKE.
Mexannueckass odHeprus. KuHeTmdeckass W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamieHne 0THOrO BHUJIa MEXAaHUYECKOW IHEPTUU B APYrOW. 3aKOH COXPAHEHUS
SHEPIUM B MEXaHHUKE.
Jemoncmpayuu.
1. IIpuMepsl MPOCTBHIX MEXAHNU3MOB.
Jlabopamopnuie padbomot u onvimot.
1. Ompenenenue pabOThl CUIIBI TPEHUS TIPU PABHOMEPHOM JBM)KCHHM Tela
110 TOPU30HTAJIbHON MTOBEPXHOCTH.

2. HccienoBanue yciioBH paBHOBECHS pblyara.
N3amepenne KIIJ[ HakKIOHHOM TIIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUSI MEXAaHUYECKON SHEPTHH.

8 KVIACC
Pa3gea 6. TenioBble AIBJICHHUS.

OCHOBHbBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETUUECKOW TEOPUH CTPOEHUS
BelecTBa. Macca M pa3Mepbl arOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPUH.

Mopenu TBEPIOTO, JKHIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnmueckue n amopdusie Tena. OObsiCHEHHE CBOWCTB Ta30B, YKHIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUM MOJIEKYISPHO-KUHETUYECKON TEOpPHUH.
CmaunBaHU€ U KalWJUISIPHBIE sIBJIEHUS. TemIoBoe pacCIMpeHUe U CxKaTuUe.

Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIJIOBOIO JBHXKEHUS
yactull. BHyTpeHnsisi sHeprusi. CnocoObl H3MEHEHUsS BHYTPEHHEH SHEpPruu:
TeIuIonepe1ada 151 COBEpLICHUE paboTHI. Bunsr TEIUIONEPEAAYM
TEIUIONPOBOIHOCTh, KOHBEKIS, U3JTYYEHHUE.

KonnuectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlnaBinenue u
OTBEpPACBAaHUE KPUCTALIMYECKUX BEIIECTB. YJAENbHAs TEIJIOTa IJIABJICHUS.
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[TapooOpazoBanue u konjeHcanus. Mcnapenue. Kunenue. YiaenpHas TermioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEpPaTyphl KHUIIEHUS OT aTMOC(hEepHOro
JABJICHUS.

BnaxuocTs Bo3nyxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIUIOTA CTOPAHUS.

[Tpuniunel padotel TerioBbix nsuratened KIIJ[ temnmoBoro aBuratesns.
TennoBele IBUTAaTENN U 3aLIMTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHMS U NMPEBPALIEHUS SJHEPTUHU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1.

2
3
4.
5

L 00 N

10.
11.
12.
13.

HaGmonenne OpoyHOBCKOTO JIBUKEHUS.

Ha6monenue nuddysun.

HaGmonenue siBjieHUi cMaurBaHUS U KalTWIISIPHBIX SBICHUH.
HaGmronenne TeninoBoro pacmmpeHus Tedl.

N3menenne namieHus rasa Mpu M3MEHEHHH OObEMa W HarpeBaHUM WM
OXJIQXICHUU.

[IpaBunia u3mepeHus TemMnepaTyphbl.

Bubl Terionepenaym.

OxmnaxxeHue Npyu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEUTHUMU CUIIAMH.
CpaBHeHUE TEMIIOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaGmronenue kumneHus.

HaGmronenne nocTosHCTBA TEMIIEPATyphI MPH TUIABJICHUH.
Moienu TEIUIOBBIX ABUTATEIEH.

Jlabopamopnuie padbomut u onvimeot.

1.
2.
3.

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIKEHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTCH U
TBEPABIX TEN.

Omnpenenenue gaBiIeHUS BO3AyXa B OaNIOHE IIMPHUIIA.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh [ABIICHHS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

IIpoBepka rUNOTE3bI JTUHCHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEPATYPHI.

HaGmronenne w3MeHEHHMsT BHYTPEHHEW OHEpPruuM Tela B pe3yibTare
TEIJIoNepe1adund U pabOThl BHEIIHUX CHIL.

HccnenoBanue sBICHHUS TEIJIOOOMEHA TPH CMEIIMBAHWHM XOJOMHOW U
ropstaei BOJBI.

Omnpenenenue  KOJWYECTBA  TEIUIOTHI, ITOJIYYEHHOTO  BOJOM  IIpHU
TEMJI000MEHE C HArPEThIM METAINTMYECKUM LIUITUHIPOM.
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10. OnpeneneHne yaenbHON TEMIIOEMKOCTH BEIIECTBA.
11. MccnenoBanue nporecca ucrapeHus.

12. OnpeaeneHre OTHOCUTENBHOM BIAXKHOCTH BO3AyXa.
13. OnpeeneHue yieIbHON TEIIOTHI IJIABJICHUS JIbIA.

Pazgen 7. Jinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

OnekTpusanus Ten. JIBa poaa 3JEKTpUUYECKHUX 3apsiaoB. BzammogeicTBue
3apsbKeHHBIX  Tes. 3akoH Kymona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTY TEIaMu).

Onektpuueckoe mnoisie. Hanpsixk€HHOCTh 3nekTpuueckoro mnojs. [Ipuniun
CYNEPHO3UIMHU dEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsoB. DJIEMEHTAPHbBIA JJICKTPUUECKUM 3apsii.
Crpoenne aroma. IIpoBOJHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCIOBHUSI CYIIECTBOBAHUA DJIEKTPUUECKOTO TOKA.
HNcTouHMKM TMOCTOAHHOTO TOKa. JIeMCTBUSI SJIEKTPUYECKOTrO TOKa (TEIIoBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUICCKUM TOK B KHUJKOCTAX U razax.

Onektpuueckas uenb. Cuina  Toka.  DIEKTPUUYECKOE  HalpsHKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y ICJIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
s ydactka uenu. [lociemoBaTenbHOE W MapajUiesIbHOE — COEIWHEHUE
IPOBOJHUKOB.

PaGora u MomHOCTE dJeKTpUYEecKoro Toka. 3akoH Jxoyms—JIeHna.
DneKTpUUecKue ey U MOTPEeOUTENN AIEKTPUIECKOM dHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[locTtosiHHbIE ~ MarHWThl.  B3amMonencTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoe mnoJjie 3eMJIM U €ro 3HaYeHHE JJIsl )KU3HU Ha 3eMUle.
OnbiT  Opcrena. MarHuTHoe Toje  DJIEKTpUYECKOro Toka. IIpuMeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. /[€MICTBE MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DONEeKTpOJABUraTelb MOCTOSIHHOTO ToKa. Mcmonb30BaHUE JIIEKTPOABUTATENEH B
TEXHUYECKHX YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apanes. SABiaenue snexkrpomarauTHol uHAyKuuu. [Ipasuno Jlenua.

DneKTporeHepaTop. Crioco0b1 MOJTyYEHHUS ANEKTPUUYECKOM SHEPTHUH.
DNEKTPOCTAHIINK HA BO3OOHOBISIEMBIX HCTOYHUKAX SHEPTHH.
Jemoncmpauuu.

1. DIeKTpu3alus Tel.

2. JIBa pona »ieKTpUYECKHUX 3apsiIOB U B3AUMOAECHCTBUE 3aPSAKEHHBIX TEll.
3. YCTpPOMCTBO M AEHUCTBUE 3JIEKTPOCKOIIA.

4. DNEKTpocTaTUyecKasi MHIYKIIHSI.

5. 3aKOH COXpaHEHHUS JICKTPUUECKUX 3apsJIOB.
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6
7
8.
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

[IpoBOAHUKH U TUDIIEKTPUKH.

MognenupoBaHue CUIOBBIX JIMHUM JIEKTPUYECKOTO ITOJIA.
HcToYHMKHM TOCTOSTHHOTO TOKA.

JIeCcTBUA DIIEKTPUUYECKOTO TOKA.

DIEKTPUYECKU TOK B )KHJIKOCTH.

["a30BbIl pa3psia.

N3Mmepenue CUIIbl TOKa aMIIEPMETPOM.

N3Mmepenne 31eKTpUYeCKOro HapsKEHNUs1 BOJIbTMETPOM.
Peocrar u MarasuH conpoTUBIIECHUM.

B3anmopelicTBue MOCTOSIHHBIX MAarHUTOB.

MoaennpoBaHue HEBO3MOKHOCTH Pa3EICHUs ITOJI0COB MarHUTa.
MopaennpoBaHUE MarHUTHBIX MOJIEW MOCTOSHHBIX MarHUTOB.
OmneIiT Opcrena.

MarHuTtHoe 1ose Toka. DJIeKTPOMArHHUT.

JleficTBre MarHUTHOTO MOJIS1 HA TPOBOJHUK C TOKOM.
DNEeKTpOJABUraTesb MOCTOSHHOTO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.
Omnbrtel @apanes.

3aBUCUMOCTb HAIPABJICHUS WHIAYKIHUOHHOIO TOKa OT YCIOBHH €ro
BO3HUKHOBEHUS.

DneKkTporeHepaTop MOCTOSHHOTO TOKa.

Jlabopamopnuie pabomot u onvimot.

1.

o v ok w

10.

OmnpITel 1O HAOMIOAEHUIO DJICKTPHU3allMM  TeJl HWHIAYKIHEH | 1pu
COIPUKOCHOBEHUH.

HUccnenoBanne HAEHUCTBHUS JJIEKTPUUECKOTO TIOJSI HA IPOBOJHUKU U
JTADJICKTPUKHU.

Co6opka u mpoBepka pabOThI JIEKTPUIECKOM IIETH MMOCTOSHHOTO TOKA.
N3mepenne u peryaupoBaHUE CHIIbI TOKA.

N3mepenne u peryanpoBaHUEe HAITPSHKEHHUS.

HccnenoBanne 3aBUCMMOCTH CHUJIbI TOKa, MIYLIETO YE€pe3 PE3UCTOp, OT
COINPOTHUBIICHUS PE3UCTOPA U HAMPSIKECHUS HA PE3UCTOPE.

O1BITHL, JTEMOHCTPUPYIOIINE 3aBHCHUMOCTh AJIEKTPUYECKOTO
CONPOTHUBIICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOMIAAU IONEPEYHOrO
CEUCHUS U MaTepuaa.

[IpoBepka mnpaBWiIa CIOXKEHHS HANPSHKEHHN TIPU  TMOCJIEA0BATEIBHOM
COCJIMHEHUH JIByX PE3UCTOPOB.

[IpoBepka mpaBuna A CWJIbl TOKA MPU MNApPAJUICIIBHOM COCIUHCHUHU
pPE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PEe3UCTop.
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11. OnpeneneHne MOIMHOCTH  JJIEKTPUYECKOTO TOKA, BBIAEIAEMOM Ha
pe3ucTope.

12. MccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, MAYLIErO 4epe3 JIaMIIOUYKy, OT
HaIpsHKEHUs Ha HE.

13. Onpenenenne KII/[ HarpeBarens.

14. MccnenoBanue MarHuTHOIO B3aUMOJECHUCTBUS ITIOCTOSSHHBIX MAarHUTOB.

15. I3yyeHrMe MarHuTHOrO TMOJSA  IOCTOSSHHBIX ~ MAarHuTOB IPU  HUX
00BEIMHEHUY U Pa3/ICIICHUN.

16. MccnenoBanue QeUCTBUS JJIEKTPUUECKOIO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. ONBITBI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI  B3aUMOJIECHCTBHS
KATyIIKA C TOKOM M MarHatra OT CWIbl TOKa W HAnpaBJICHUS TOKa B
KaTyILKe.

18. MI3yueHue nercTBUS MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue 1 u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. U3mepenune KIIJ1 anexTpoaBUraTenbHoN yCTAaHOBKH.

21. OOBITBl MO MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMU:
UCCIIEIOBAaHNE W3MEHEHUW 3HAYEHUsT W HaIPABJICHUS HMHAYKIMOHHOTO
TOKA.

9 KJNIACC
Pa3gea 8. Mexanndeckue siBJICHMS.

Mexannueckoe JABWKeHHe. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHUYECKOrO JBUXEHHUS. PaBHOMEpHOE NpsIMOIMHEHHOE
nBukeHne. HepaBHOMepHOe mpsiMosinHEtHOEe nBHkeHHe. CpelHssl 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenune. PaBHOyckopeHHOe mpsMoiuHelHoe nBmwkeHue. (CBoOomHOE
nagenue. OnbiTel ["anumnes.

PaBHOMEpHOE ABMKEHHE TO OKPY>KHOCTH. Ilepwon m wactora oOpalieHws.
JluHeliHas u yriioBas CKOpocTH. LIeHTpoCTpeMHUTENBHOE YCKOPEHHUE.

[Iepseriit 3akoH HeroTtona. Bropoit 3akoH Herotona. Tperuii 3akoH HproToHa.
[IpuHIMIT Cynepno3uLu CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujla TPEHUS CKOJIBKEHUS, CHIIa
TPEHUSI TOKOS, IPYTUE€ BUIbI TPEHUS.

Cunia TSKeCTH M 3aKOH BCEMHPHOIO TATOTEHUS. YCKOpEeHHE CBOOOJHOIO
najgenus. J[Buxenue mianetr BOkpyr Comnnua. IlepBasi kocmudeckasi CKOPOCTb.
HesecoMocTh 1 neperpys3ku.

PaBHOBecue martepuanibHOM TOUKH. AOCONIOTHO TBEpHOe Teno. PaBHOBecue
TBEPIOIO TEJA C 3aKPEIVIEHHON OChIO BpalleHus. MOMeHT cuibl. LIeHTp TskecTH.
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Nmnynec Tena. M3menenue ummynsca. Mmynbe cuibl. 3aKOH COXpAaHEHUS
UMILyJibca. PeakTuBHOE IBUKEHUE.
Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa cuil TSKECTH, YHPYTrOCTH,

TPEHUS.

CBs3b 9HCPIruu U pa6OTBI. HOTGHHI/IaJ'IBHaH 9HCPrus TCja, IIOJHATOIO HaA

ITOBEPXHOCTHIO 3eMJIM. [loTEHIIMAIbHAS SHEPTHS CKATON NpYyKKUHBI. KuHeTHueckas
sHeprus. TeopeMa O KHHETUYECKOM IHEPTUM. 3aKOH COXPAHEHMS] MEXAHUYECKOU
JHEPIUHU.

Jemoncmpayuu.

1.

o U ok~ w

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

Habnronenre MeXaHUYECKOTo JABMKEHUS Tela OTHOCUTEIBHO Pa3HBIX TeJ
OTCYETA.

CpaBHeHuEe nyTell M TPAeKTOPUN ABMIKEHHMS OJHOIO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenune cKopoCcTy U YCKOPEHHUS PSIMOJIMHENHOTO JBUKEHMUS.
HccnenoBanne Npu3HaKoOB PABHOYCKOPEHHOIO JIBUYKEHUSI.

HaGmronenue nBr>keHus Teia Mo OKPY>KHOCTH.

HaGmronenre MexaHU4eCKHUX SIBIICHUM, TPOUCXOSIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU
OTHOCUTEIBHO KaOMHETa PU3KKH.

3aBUCHMOCTh YCKOPEHHsI Tella OT MaccChl TeJla U JEHUCTBYIOIIEH Ha HEro
CHJIBL.

HaGnronenne paBeHCcTBa CHIT TTPH B3aUMOJICHCTBUU TEJ.

N3meHeHne Beca Teaa Ipu yCKOPEHHOM JABUKEHHH.

Ilepenaya umiynbca rpu B3auMOAEHCTBUM TEN.

[IpeobpazoBanus S3HEPTUU MPU B3AUMOICHCTBUU TEII.

CoxpaHeHue UMIyJbca MPU HEYIIPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHre UMITYJIbca MPU a0COIIOTHO YIPYTOM B3aUMOJICHCTBHUH.
HaGnronenne peakTHBHOTO IBH>KEHHUS.

CoxpaHeHHe MEXaHUUYECKOI 3HEpPTUU MPHU CBOOOHOM MaJCHHH.
CoxpaHeHHE MEXaHUYECKON PHEPTUU MTPU ABMKEHUM TeJla MO ACHCTBUEM
IPY>KUHBI.

Jlabopamophuie pabomot u onvimot.

1.

KonctpyupoBanue Tpakra g pa3roHa U AajdbHEUIIETO PaBHOMEPHOIO
JIBVDKCHUS IIapUKA WIIH TEICKKH.

OmpeneneHue CpeaHEH CKOPOCTH CKOJBKCHHS OpycKa WM JIBHOKCHUS
HIapyKa 1o HaKJIOHHOM IIJIOCKOCTH.

OrnpeneneHue yCKOpPEHUsI Tejla TPU PABHOYCKOPEHHOM JIBHIXKEHHH T10
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH MYTH OT BPEMEHHM MNPH PaBHOYCKOPEHHOM
JIBWO)KEHNUU 0€3 Ha4aJIbHON CKOPOCTH.
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5. IlpoBepka THUIOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JBM)XEHUH 0e€3
HAa4YaJIbHOM CKOPOCTH IIYTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOLLIME TPOMEKYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIbI
HOPMAJIbHOTO J1aBJICHHUS.

7. Omnpenenenuie k03 PUIMEHTa TPEHUS CKOJIbKEHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBI.

9. Ompenenenrie padOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBUKEHUU Tela
10 TOPU30HTAJIBLHOM MOBEPXHOCTH.

10. Onpenenenne pabOTBl CWIJIBI  YIPYrOCTH MpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETOJIBHKHOTO U MOJABHYKHOTO OJIOKOB.

11. 3yyeHue 3aKkoHa COXpaHEHUsI SHEPTUU.

Pa3znen 9. Mexanndeckue KoJe0aHUs ¥ BOJHBI.

Konebarenbnoe nuxenue. OCHOBHbIE XapaKTEPUCTUKH KOJIeOaHUI: TIepUo,
4acToTa, aMIUuTya. MareMatuueckuii U Mpy>KUHHbIN MasTHUKU. [IpeBpaiienue
AHEPTUU MPH KOJIeOATEIHHOM IBUKEHUU.

3aryxaromme  koneOanus.  BolHyknenHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBolicTBa MexaHMYecKMX BoOJIH. [IpomonbHble U
NoNepeYHble  BOJIHBIL. JlnMHA BOJHBI M CKOPOCTh €€ PaciupoCTpaHEHWS.
MexaHnuyecKue BOJHBI B TBEPAOM TeJI€, CEICMUYECKHE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpakeHue 3Byka. MH(ppa3Byk u
yIIBTPa3BYK.

Jemoncmpauuu.
1. HaOmonenne komeOaHUN TeN IO JEHUCTBHEM CHJIBI TSIKECTH U CHIIBI
YIOPYTOCTH.

Ha6monenue konebanuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGmronenre BRIHYKICHHBIX KOJICOAHUN U Pe30HAHCA.

Pacnipoctpanenue mpoI0JIbHBIX U MOMIEPEYHBIX BOJH (Ha MOJIEIH).
HaGmroenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHUN PE30HAHC.

JIaﬁopamopubze padbomot u onvimol.

1. OmpeneneHre dYacTOTHI M Tepuoja KoieOaHWd MaTeMaTUYeCKOTO
MasiTHUKA.

o v A W N

2. OmpeneneHne 4aCTOTHI M IEpUOAa KOJIeOaHUN MTPYKUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH TIepHOa KOJIeOAHUN MOABEIICHHOTO K HATH
rpy3a OT JJIMHBI HUTH.

4. HccnepoBaHue 3aBUCUMOCTHU MEPHOJIa KOJICOAHUN MPYKUHHOTO MASTHUKA
OT Macchl Irpysa.
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5. IIpoBepka HE3aBHCHUMOCTH NEpHOJa KojeOaHUW Ipy3a, MOJABEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbIThl, JIEMOHCTPHUPYIOLUIME  3aBUCUMOCTh  MEpuoAa  KosieOaHui
MIPYKMHHOTO MasTHUKA OT MacChl I'py3a U )KECTKOCTHU MPYKUHBI.

7. W3mepeHue ycKopeHusi CBOOOIHOTO MaJeHUsI.

Paszgen 10. DiieKTPOMarHMTHOE 110JI€ ¥ YJIEKTPOMATHUTHbIE BOJHBI.

ONEeKTPOMArHUTHOE  MOJie.  DJIEKTpOMarHuTHele  BOdHbBL.  CBOMCTBa
ANEKTpOMarHuTHeIX BOJH. [llkanma snexkTpoMarHUTHBIX BOjdH. Vcnonb3oBanwue
AJIIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBS3H.

OneKkTpoMarHuTHas npuponaa ceera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3JE€KTPOMArHUTHBIX BOJIH.

2. BoisiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuvie padbomot u onvimot.

1. M3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C TMOMOIIBI0 MOOUIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbI€e ABJICHUA.

JlyueBass ~ Momenb  cBera. HUctounukn  cBera. [IpssmonuHeriHOE
pacrnpocTtpanenue cBera. 3atMenust Connia u Jlynel. Otpaxenue ceta. Ilnockoe
3epKano. 3aKOH OTpaKeHUs CBETA.

[Ipenomiienne cBera. 3akoH MpenomieHusi cBera. [lonHoe BHyTpeHHee
OoTpakeHHe cBeTa. Vcmosb30BaHME TMOJHOIO BHYTPEHHETO OTPaXEHUs B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xon nydeit B jumH3e. OnTuyeckas cucrtemMa ¢oToarrmapara,
MHKpPOCKONIa M TejlecKkoma. [7a3 kak onrudeckas cucrema. bin3opykocTh u
JaJIbHO30PKOCTb.

Paznoxenne Oemoro cmBera B cmektp. Onwitel HetoToHa. Crokenue
CIIEKTpaJbHBIX UBETOB. Jlucnepcus cBeTa.

Jemoncmpauuu.

[IpsAmonrHEHHOE pacIpOCTPAaHEHHUE CBETA.

OTpaxeHue CBeTa.

[Tonyuenue n300pa>keHH B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

Onrtruyeckuil CBETOBO/I.

Xop nydelt B coOuparoiieit JuH3e.

XO0JI Tydel B pacCEenBAIOLIEH JIMH3E.

N o vk w DN e
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8. llomydyenue n3o0paxeHuil ¢ MOMOIIBIO JIUH3.

9. IlpuHuun aeiicTBus poroanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Monens ri1asa.

11. Paznoxxenue 0enoro cBeTa B CHEKTP.

12. [lonmy4yenue O0enoro cBeTa Npu CI0KEHUH CBETA PA3HbBIX LIBETOB.

Jlabopamopnuie padbomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH yIJIa OTPaKEHHUS CBETOBOTO JIyda OT yrjia
NaJCHHUs.

2. W3yuenue xapakTepuCTUK U300paKe€HUs MIPEIMETA B INIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCMMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4a OT yria
NaJeHUs Ha TPAHULIE «BO31YX—CTEKIIO».

4. TlonyueHue n300pakeHUM C MOMOILBIO COOUPAIOUIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO pacCTOSHUSA U ONTHYECKON CHIIbI coOMparouiei
JUH3BI.

6. OIBITHI IO Pa3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OnbITBl IO BOCHPUATHIO IIBETa MPEIMETOB NpPHU UX HAOJIOJIEHUU uepe3
[[BETOBBIE (PUIIBTPHI.

Pa3nen 12. KBaHTOBBIE ABJICHUA.

Oneitel Pe3epdopna u mmanerapHas Mojenb aroma. Monenb atoma bopa.
Hcnyckanue u nornomieHue cBeta atomoM. KBanTel. JInHedaThie CIIEKTPHI.

PannoaktuBHOCTh. Anb(da, Oeta- 1 ramma-uznydeHus. CTpoeHHE aTOMHOTO
sapa. HykionHas wmogens aromMHoro sapa. M3ortombl. PannoakTUBHBIE
npeBpaieHus. [lepuosa nmonypacnanga aTOMHBIX sIAEP.

SAnepHble peakiuu. 3aKOHBI COXpPAHEHUS 3aPsJI0OBOTO M MAaCCOBOTO YHCEII.
DOHeprus CBsi3M aTOMHBIX sAnep. CBs3b Macchl W SHepruu. Peaknuu cuHTE3a U
nenenus snep. Ucrounuku snepruun CosiHia U 3BE3.

Snepnas sHepretuka. JleMCTBUA pAaAMOAKTUBHBIX HW3JIYYEHUH HA JKUBBIC
OpraHu3MBl.

Jemoncmpauuu.

1. CHoekTpbl U3Ny4YEHUs U MOTJIOUIECHHUS.

2. CrnekTpbl pa3IMyHbIX Ia30B.

3. CmekTp BoJopoJa.

4. Habmonenue TpexoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIONINX U3ITYUCHUH.

6. Perucrpanus uzinydeHusi IpUPOIHBIX MUHEPATIOB U ITPOIYKTOB.

Jlabopamopnwie padbomot u onvimot.

1. HabGnromeHue CIIONIHBIX M JUHEUYAThIX CIIEKTPOB U3ITYUCHHUS.
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2. HccrnenoBanne TPEeKOB: M3MEPEHHE DHEPTHHM YACTHUIBI 110 TOPMO3HOMY

nyTH (1o gororpadusim).

3. H3mepenue paanoakTuBHOTO (oOHA.

IHoBTOpHUTEIBLHO-00001IAO M MOAYJIb.

[ToBTOpHUTENHEHO-0000AIONTNIT MOTYTh IPEIHA3HAYECH AJIST CUCTEMAaTU3alluu
u  0000meHusT TNPEeIMETHOrO  COACPKAHUS U OMbITa  JCSTEIbHOCTH,
NpUOOPETEHHOTO TIPHU U3YYECHUHU BCETO Kypca (PU3UKHU, a TaKXkKe ISl MOATOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY »JK3aMeHy Mo (u3uke g 0O0yJaroImuxcs,
BBIOPABIIUX 3TOT YYEOHBIN MPEeIMET.

[Tpu W3y4yeHWH NaHHOTO MOJYJS PEATU3YIOTCS M CHCTEMAaTU3UPYIOTCS BHUJIBI
JESTeNFHOCTH, HA OCHOBE KOTOPBIX 00eCIeYnBaeTCs JOCTHIKCHHUE MPEAMETHBIX U
METaNnpeMETHbIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, QopMHUpYETCS
€CTeCTBEHHOHAYYHAs] TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIIEIOBAHHUSI
SIBIICHUH TIPUPOJBI W TEXHHUKH, OBJIAJICHUEC YMEHUSMU OOBICHITh (U3HUECKUE
SBIICHUS, TIPUMCEHSISI TOJlydeHHBbIC 3HAHUS, peENIaTh 3aJadyd, B TOM YHUCIE
Ka4eCTBEHHBIE M dKCIIEPUMEHTAIILHBIC.

[TpuHIMIIHATBHO NEATETHHOCTHBIA XapakTep JaHHOTO pa3jelia pean3yeTcs
3a CU€T TOro, 4YTO OOydYaloluecss BBHITIOMHSIOT 3aJaHus, B KOTOPHIX WM
HpeaaraeTcs:

Ha OCHOBE TOJYYEHHBIX 3HAHHWH pacrlo3HaBaTh M HAyYHO OOBSICHATH
¢Gu3nueckue sIBICHUS B OKPYXKAIOWIEH MPUPO/IE U MOBCETHEBHON JKU3HU;

MCIIOJIb30BaTh HAyYHBIE METOBI UCCIIE0OBAHUS (PU3MUECKUX SBICHUHA, B TOM
qHCIIe I TPOBEPKU THIIOTE3 U TOTYYECHHUSI TEOPETUUECKUX BHIBOJIOB,;

OOBSICHATh HAay4YHbIE OCHOBBHI HamOoJiee BaXKHBIX JIOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTHiA, HalIpUMeEp, MPAKTUYECKOTO UCTIOIH30BAHUS PA3IIMYHBIX HCTOYHUKOB
OHEPTUU Ha OCHOBE 3aKOHA MPEBPALICHHUS U COXPAHEHHUS BCEX M3BECTHBIX BUIOB
DHEPTUHU.
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IIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuyenue ¢pu3MKy HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpaBIEHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nkyu Ha ypOBHE OCHOBHOI'O 0OIIEro 00pa3oBaHUs

y obOyuatomierocs 0yayT cOpMUpPOBAHBI CIEAYIONINE JTUYHOCTHBIE PE3YJbTaThl B
JacTH:

1) mnaTpMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHIKEHHSIM POCCUNUCKHUX YUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOro0 M 1yXOBHO-HPABCTBEHHOI0 BOCTINTAHUA:

- TOTOBHOCTH K aKTUBHOMY YUYaCTHIO B 0OCYKJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JTOCTHKEHUM
buzuky;

- OCO3HaHUE BAXKHOCTH MOPAJIBHO-3TUYECKUX NPUHUUIIOB B AEATEIbHOCTU
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIUTAHUSL:

- BOCTIPUSATHE JCTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ TapMOHHYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
MTO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BAKHEUIIECH COCTABJIAIOIICH
KYJbTYpBIL;

- pa3BUTHE HAy4YHOU II0003HATEIBHOCTH, WHTEpPECa K HMCCIEN0BATEIbCKON
NEeATENbHOCTH;

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

- OCO3HaHWE IIEHHOCTH O0e30macHoro obpa3a JKU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXXKHOCTH TMpaBuwil O€30MacHOTO TMOBEJACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKHUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCITOBUAX;

- chOpMHpPOBAaHHOCTh HaBbIKa pedIiekcuu, TMpPU3HAHHWE CBOETO IMpaBa Ha
OMmMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHUS
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- AKTUBHOE Yy4YacTH€ B PEIICHUU TMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYECKOH U
COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUUYECKUX
3HAHUM;

- UIHTEPEC K MPAKTUUECKOMY M3Yy4YEeHUI0 npodeccuit, CBI3aHHBIX ¢ (PU3UKOI;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS:

- OpUEHTalusl Ha TMpUMEHEHHE (U3WYECKUX 3HAHUW JJIs1 pelIeHUs 3ajad B
obslacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX TTOCJIEACTBUM JIJIs1 OKPYKAIOLIEH Cpebl;

- OCO3HaHHE TJI00aJIbHOTO XapaKTepa SKOJIOTHYECKUX MpoOJieM U MyTed ux
pelIeHus;

8) amanTanum K HM3MEHSIOIIUMCH YCJIOBHUSAAM CONMAJIBLHOM W NPHPOAHOM
cpebl:

- TOTPeOHOCTh BO B3aUMOJCHCTBUU TIPU BBIIOJTHEHUU HCCIEIOBAHUN U
MPOCKTOB (PU3MYECKONW HAMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

- TOBBIINIEHHWE YPOBHS CBOEH KOMIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO
NESTEIbHOCTD;

- TOTPeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHHM, B TOM 4HCie (GOPMYIUPOBATH
UJieH, TIOHATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTaX U SBICHUAX;

- 0CO3HaHue NePUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00yacTu
[1)76370 478

- IUITAHUPOBAHHE CBOETO PAa3BUTHUA B NPUOOPETEHUU HOBBIX (PUIMUECKHUX
3HAHUM;

- CTpEMJICHUE aHAJU3UPOBATh U BBIABIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (DU3UUECKUX 3HAHUM;

- OILICHKa CBOMX JICMCTBUM C YYETOM BJIMAHUA Ha OKPYXKAIOUIYIO CpEANY,
BO3MOYKHBIX TJIOOAIBHBIX MTOCIIEICTBHIMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapraTe ocBOeHHS mporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO

obmrero oOpa3oBanus y o0ydaromerocsi OyayT chopmMupoBaHsl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE T03HABATEIbHbIE YHUBEPCAIbHbBIEC YUeOHbIE TEUCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC

YHUBEpCAJIbHbIC YUEOHBIC JICUCTBUSI.
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Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC JCHCTBHUS

ba3oBble JJoruuecKkune I[CﬁCTBHHZ

BBISBJISATh M XapaKTEpHU30BaTh CYILIECTBEHHbIE MPU3HAKA OOBEKTOB
(aBIICHUN);

YCTaHABJIMBATh CYLUIECTBEHHBIN NMPU3HAK KJacCU(UKAIIMU, OCHOBAHUS JJIs
0000111eHHs U CPAaBHEHUS,

BBISIBJISITh 3AKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCSIIMXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITh NPUYUHHO-CIICJICTBEHHBIE CBSI3M TMpPHU H3YyYE€HUU (U3HMUECKUX
SBJICHUN U MPOLIECCOB, JENaTh BBIBOJbI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOUEHUH, BBIJBUTATh TUIOTE3bl O B3aHMMOCBSI3AX
(du3MUeCcKUX BETUYMH;

CaMOCTOSATENIbHO BBIOMpPATh CHOCO0 perieHus y4eOHOM (Qu3nueckon
3alauyu (CpaBHEHUE HECKOJIbKUX BapHMaHTOB peUIeHUs, BbIOOp Haunbosee
MOJIXO/ISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBbIe ucciienoBaTe/IbCKIE AeMCTBUS.

UCTIOJIh30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;
IIPOBOJIUTH MO CAMOCTOSITEIBHO COCTABIICHHOMY TUIaHY OTIBIT, HECIOKHBIN
(GU3NYECKUIT IKCTIEpUMEHT, HEOOJBIIOE HCCIeOBaHHE (DU3UIECKOTO
SIBIICHUS;

OLICHWBAaTh Ha TPUMEHUMOCTh H JIOCTOBEPHOCTh HH(OPMAIIHIO,
TIOJTYYSHHYIO B XOJI€ UCCIICOBAHUS WIIH SKCIICPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
POBEACHHOTO HAOIIOICHYSI, OIBITA, UCCIICIOBAHNS;

NPOTHO3UPOBATh  BO3MOXKHOE  JaJbHEHIIee pa3BUTHE  (DU3HMUECKHUX
IPOIIECCOB, a TAKXKE BBIIBUTATH MPEATIOIOKEHHS 00 X Pa3BUTHUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

NPUMEHSTh Pa3INYHbIE METO/bI, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope WH(pOPMAIMM WIA JaHHBIX C y4E€TOM MPEIIOKECHHOW Y4eOHOM
dbu3nveckoi 3a1a4m;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAIHIO
Pa3TUYHBIX BUIOB M (OPM TIPEICTABIICHNUS,

CaMOCTOSATETILHO  BBIOMPATh ONTUMAIbHYIO (OpPMY TIPEICTaBICHUS
uHbOpPMAIIMK W WJUTFOCTPUPOBATH peIIacMble 3aJa4ll  HECIOKHBIMH
cXeMaMHU, THarpaMMaMu, HHOU TpaduKoi U UX KOMOUHAITHSIMH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:
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B X0/€ 00CYXJeHHs y4eOHOro maTepuaina, pe3yibTaToB JabOpaTOPHBIX

paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOi TEMBI U

BBICKA3bIBaTh WJICH, HAIlCJICHHBIC HA pEUICHHE 3a/Jaydl M TOAJEp KaHue

0J1aroXKeaaTeIbHOCTH OOIICHHMS,;

e COIMOCTABIATb CBOM CYXICHHS C CYXACHUAMH JIPYTHX YYaCTHHUKOB
auanora, oOHapy>KMBATh Pa3IMUre U CXOJICTBO MO3UIINIA;

e BBIPAXKATh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMMCbMEHHBIX TEKCTaX;

e TyONMYHO MPEACTABIATH PE3YNbTATHI BHIMOJTHEHHOTO (DU3MUECKOTO OMBITa
(9KCTIEPUMEHTA, UCCIICIOBAHMSI, IPOCKTA);

e TOHMMAaTh ¥  WCIONB30BATh  MPEUMYIIECTBA  KOMaHTHOW U
UHAUBHUIYAbHOW pa0OThl TpH peUIeHUH KOHKPETHOW (u3mueckoi
npo0JIeMBbl;

e TIPUHUMATH L€ COBMECTHOW NIEATEIHHOCTH, OPTaHU30BHIBAThH JCHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTh poJik, OOCYXAaTh TMPOIECChl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJICH;

e BBIMOJHATH CBOIO YacTh PAa0OTHI, TOCTUTAs] KAa4eCTBEHHOTO pe3yabTaTa Io
CBOEMY HAMpPAaBICHUIO M KOOPJAWUHHUPYS CBOM JCHCTBHS C JPYrUMHU
YJIeHAaMU KOMaH/Ibl;

e OIICHHMBaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOIYKT MO KPUTEPUSM,

CaMOCTOSITENILHO C(HOPMYIHPOBAaHHBIM YUaCTHUKAMU B3aUMO/IEHCTBHUS.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

e BBUIBISITH NIPOOJIEMBI B )KHM3HEHHBIX M YYEOHBIX CHUTYyaIUsX, TPEOYIOIINX
TUTsE petieHust GU3NIECKUX 3HAHMI;

e OpPHUEHTUPOBATHCA B PA3JIUYHBIX TMOAXOJAX TMPHUHATUS  PEIICHHM
(MHAMBUAYaAJIbHOE, MPUHATHE PELICHHUS] B TPYIIE, MPUHATHE PEIICHUI
TPYIIION);

e CaMOCTOSITENILHO COCTABIISITh AJITOPUTM PelIeHUs HU3NUECKON 3a7a4u WU
IUTAaHA WCCJIEOBAHMS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BapUaAHThI PEIICHUI;

e JieNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLIMOHAJbHbIH HHTEJJIEKT:

e J1aBaTh aJICKBaTHYIO OLIEHKY CUTYallMU U Npeaiarath miaH e€ U3MEeHEeHUs;

e OOBSICHATH TPUYMHBI JOCTIDKCHHS  (HEJOCTWIKEHHUS) PE3yIbTaTOB
NEeATEeNbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;
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BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHUS
(u3MUEeCKOro MCCIENOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHMBIIMXCS CHUTYyallMi, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh ce€0s1 HA MECTO JPYIOro YeJIOBEKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAY4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
OpU3HABaTh CBOE MPAaBO Ha OIMIMOKY MPHU pelieHnH GU3NUECKUX 3a7a4 WIN
B YTBEPKACHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenusi B 7 Kjaacce mpeMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHS:  (PU3MYECKMEe U XUMUYECKHE  SIBJICHMS,
HAOII0JIeHUEe, JKCIEPUMEHT, MOJENb, TUIIOTE3a, CIMHUIBI (PU3MUECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSHMS BellecTBa (TBEPIOE,
KHUJKOe, Ta3z000pa3HOE), MEXaHWYECKOe JBIDKCHHE (paBHOMEpHOE,
HEpaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpUS, PABHOACHCTBYIOIIASA
cHuIa, nedopmanus (ympyras, TJIacTU4ecKasi), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

pasnmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHHUE YACTHIl BEIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPAaBHOMEPHOE  JIBIDKCHUE,  HHEPIA,
B3aUMOJICHCTBHE TEJI, PAaBHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOM OCHIO
BpallleHus, Tepeaada JaBJICHUS TBEPABIMUA TeJaMH, >KHUIAKOCTIMH U
razamMu, arMochepHoe JaBJICHHE, IUIaBaHWE TEJ, IPEBPAIICHHS
MEXaHMYECKOW SHEPruM) IO OMHMCAHUIO UX XapaKTEpPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JICMOHCTPUPYIOIMIUX JaHHOE (PU3UUECKOE SIBJICHUE;
pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBJICHUH B
OKpYXKaloIlleM MHpE, B TOM 4HCiIe (U3UYCCKHE SBICHUS B IPUPOJIC:
MPUMEPHI JIBMHKEHUSI C Pa3IMYHBIMU CKOPOCTSIMH B JKMBOM U HEXUBOU
NpUpOJC, JCHUCTBHE CWIBI TPEHUS B TMPUPOAE M TEXHUKE, BIUSHHUE
aTMOC(EepHOT0 JaBJICHUS Ha KUBOW OpPraHU3M, IJIaBaHHWE PBIO, phlYaru B
TeJie YeJaoBeKa, IPU 3TOM MEPEBOJIUTH MPAKTHYECKYIO 33a/1a4y B YUEOHYIO,
BBIICIISITH CYIIECTBEHHBIC CBOWCTBA (TTPU3HAKN) (DU3UUCCKHUX SBICHUM;
OTNMCHIBaTh U3YYCHHBIC CBOMCTBA TeNl M (DU3WUECKHE SBIICHUS, UCIIOIb3Ys
dbusnueckre BeIWYMHBI (Macca, O00bEM, IUIOTHOCTH BEIIECTBA, BPEMS,
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MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJa TSAXKECTH, BEC
Tena, CWjia TpeHHs, JAaBieHHe (TBEPAOro Tesa, KUIAKOCTH, Trasa),
BBITAJIKMBAIOIIAs CHUJIa, MEXaHUYecKass padoTa, MOUIHOCTb, IUIEUO CHIIBI,
MOMEHT CHJIbI, KO3(Q(UIMEHT TMOJE3HOr0 JEHCTBUS MEXaHU3MOB,
KUHETUYEeCKasi W TOTEHLHUaJIbHAs HHEPrus), MpPU OMHUCAHUM MPaBUIBHO
TPaKTOBaTh  (PU3WYECKUM  CMBICI  HMCHOJB3YEMbIX  BEIWYHMH, HUX
0003HaYeHUsT W EAUHMIBl (U3MUYECKUX BEIWYHUH, HAXOJIUTh (HOPMYJIBI,
CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJMYMHY C JIPYTUMU BEIMYMHAMH,
CTpOUTH I'pavKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W TMPOLECCHI,
UCIIONIB3Ysl TIPaBUJIa CJIOXEHUsI CUJl (BIOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIO paBHOBECHUs phluara (0Joka),
«30JI0TO€ TPaBWJIO» MEXAaHMKH, 3aKOH COXPAaHEHUS MEXaHMYECKOU
SHEPruu, NpU HTOM JaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMKMChIBATh €r0 MATEMATHUECKOE BHIPAXKEHHUE;

O00BSACHATH (PU3UUECKHUE SABJICHUS, TPOLIECCH U CBOICTBA TEJ, B TOM YHUCIIE
U B KOHTEKCT€ CHUTYyallMil MPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUUYMHHO-CJIC/ICTBEHHBIE CBSI3M, CTPOUTH OOBsicHEeHUE u3 1—2
JOTUYECKUX IIAroB C OMOpoi Ha 1-2 M3yuYEHHBIX CBOMCTBA (U3MYECKUX
ABJICHUN, PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiath pacuéTHble 3anadyd B 1—2 JEHCTBUSA, HCHOJIb3YyS 3aKOHBI U
dbopMyIbl, cBs3bIBaOIMIME (U3MUECKUE BEJIMYMHBI: Ha OCHOBE aHalIM3a
YCIIOBUS 3aJlayyl 3aMUChIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3NUYECKue
BEJIMYUHBI B (OPMYJIBI M TPOBOAUTH PACUETHI, HAXOIUTH CIPABOYHBIC
JaHHBIe, HEOOXOANMBIE JIJIsl PEIICHHs 3a7a4, OLIEHUBATh PEaTUCTUYHOCTD
MOJIY4EeHHON (DM3NUECKOU BEITMYMHBI,

pacmo3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pEIIUTh TPH TOMOIIU
($u3NYEeCKUX METO/I0B, B ONIMCAHUU UCCIIEJOBAHMSI BBIACIATH POBEPSEMOE
OpEearoNokeHue  (TUIoTe3y),  paszaudyaTb WU HWHTEPIPETHPOBATH
HOJYyYEHHBIH pe3yNbTaT, HAXOAWTh OLIMOKM B XOJI¢ OIbITA, JENaTh
BBIBOJIBI T10 €T0 pe3yJbTaTaMm;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBJICHUN WU
duznuecknx CBOWCTB Te: dbopmynupoBaTh pOBEpsIEMbIE
IPEAIONOXKEHUS, COOUPATh YCTAHOBKY U3 IMPEIJI0KEHHOIO 000pYy10BaHNUs,
3aMKCHIBATh XOJI ONBITA U (DOPMYITUPOBATH BHIBOIHI,

BBIMOJHATE MpPSIMbIE W3MEPEHUs PACCTOSIHUSA, BPEMEHH, MacChl Telna,
0o0béMa, CHJIBI M TEMIIEPATypbl C UCIOJb30BAHHEM AaHAJOTOBBIX U
uu@poBbIX MPUOOPOB, 3aMKUCHIBATH IMOKAa3aHUs MPUOOPOB C YUETOM
3a/1aHHOM a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHU;
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MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJTHOW (PU3NYECKON BEJIMUUHBI OT
JIPYrol C UCMOJb30BaHUEM TMPSAMBIX H3MEPEHUN (3aBUCHUMOCTH MyTHU
PAaBHOMEpPHO JBHXKYILETOCS Tela OT BPEMEHU JBIWKECHMS TeJa, CHUIIbI
TPEHUs CKOJIBLKEHUS OT Beca Teja, kKauecTBa 00paOOTKU MOBEPXHOCTEN TeN
Y HE3aBHCUMOCTH CHUJIbI TPEHUS OT TUIONIAN COMMPUKOCHOBEHUS TEJl, CHIIbI
YOPYTrOCTH OT YJIMHEHUS TMPYKUHBI, BBITAIKUBAIONIEH CUIIBI OT 00bEMa
MOrPYKEHHOM YaCTH TeJIA U OT IUNIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJia, OT TIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUMN
IJIaBaHUsl TEJ, YCJIOBHM paBHOBECHS pblyara u OJOKOB), y4acTBOBaTh B
IJIAHUPOBAaHUU  y4eOHOTO MCCJEAOBaHUs, COOUpaTh YCTAHOBKY U
BBITIOJIHSITh M3MEPEHUS, CIeAys MPeIOKEHHOMY IUIaHy, (UKCHUPOBATh
pe3yabTaThl TMOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX BEIMYUH B BUJIC
PEAJIOKEHHBIX TaOJHI] U TPauUKOB, JAENaTh BHIBOABI MO pe3yJibTaTam
UCCJIC/IOBAHUS;

IIPOBOJIUTh KOCBEHHBIC H3MEpeHMs] (U3UYECKUX BEIMYUH (IJIOTHOCTH
BEIIECTBA JKUJAKOCTH M TBEPAOrO Tejia, CHIa TPECHHUS CKOJbKEHUS,
JaBJICHWE  BO3/AyXa, BBITAJKHUBAIOIIAs  CWIa, JICUCTBYOIIas  Ha
NOTPYXKEHHOE B JKUJKOCTH TeJlo, KOA(D(PUIIMEHT TOJIE3HOTO JCHCTBUS
IPOCTBIX MEXaHU3MOB), CJHEAysd MPEIIOKEHHON HHCTPYKIMHU: TPHU
BBIMIOJTHEHUU WU3MEPEHUN CcOOMpaTh HKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYHCIISITh 3HAUEHUE UCKOMOW BEJIMYHHBIL;

coOJI01aTh MpaBuila TEXHUKU O€30MaCHOCTH IIpU paboTe ¢ J1abopaTOpHBIM
000pya0BaHUEM;

yKa3blBaTh TMPUHIUIBI IEUCTBHUS MPUOOPOB M TEXHHUUYECKHX YCTPOWCTB:
BEChI, TEPMOMETpP, IWHAMOMETp, COOOIIAIONMIUECS COCYIbl, OapomeTp,
phIyar, MOJBUKHBIM U HETIOABUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepu30BaTh TMPUHIUINBI  JCHCTBUS  U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMNOPOM Ha HMX oOmucaHus (B TOM YHCIE:
NOAIIMITHUKHA, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUN IIpeEcCC,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, APEOMETP), UCIIOJIb3YS 3HAHUS
0 CBOMCTBaxX (pM3MUYECKUX SBICHUNU M HEOOXOIUMBIC (HU3UYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMIO O  MPUMEPax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0palieHnu ¢ MpuoopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHSI 3I0POBbS M COOJIIOACHUS
HOPM 3KOJIOTHYECKOTO TTOBEACHUS B OKPY KAIOIIEH Cpee;

OCYLIECTBIISITh OTOOp HWCTOYHUKOB uHpopmanuu B HHTepHeTe B
COOTBETCTBHHM C 33IaHHBIM MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIINXCS
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3HaHUW © TYyTEM CpaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIACIATH
nHPOPMAIMIO, KOTOpas SIBISETCS NPOTUBOPEUMBON WM MOXET OBITh
HEIOCTOBEPHOM;

MCIIOJB30BaTh MPH BBIMOJIHEHWN YUEOHBIX 3a/laHuil HAyYHO-TIOMYJSPHYIO
auTepatypy (usmueckoro - coaepikaHMs, CIPABOYHBIE MaTepHAabI,
pecypchl cetn VIHTepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHCHMEHHBIC W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMaIuu (HU3MUECKOTO COACPIKAHUS, B TOM
qrcie MyOJINMYHO JeNaTh KpaTKhe COOOMICHHSI O pe3yibTaTax MPOEKTOB
WK y4eOHBIX HWCCJIENOBaHWM, TPU OSTOM TPAMOTHO UCIOIB30BAThH
M3yYCHHBI TIOHATUHHBIA ammapaT Kypca (U3WKH, COMPOBOXKIATH
BBICTYIUICHUE TIPE3CHTAICH;

NPy BBHIMIOJTHCHUH YYEOHBIX IMPOEKTOB W WCCICJOBAHHUN pPaCIPENeiisiTh
00SI3aHHOCTH B TPYIIE B COOTBETCTBHHM C ITOCTABJICHHBIMH 3aJ]a4aMH,
CIETUTh 32 BBHITIOJHCHWEM TIUIaHA JCHCTBUM, aJeKBAaTHO OIIEHWBATH
COOCTBEHHBIH  BKJAaX B  JCATCIBHOCTh  TPYIIbBI,  BBICTPAUBATh
KOMMYHHKAaTHBHOE B3aUMOJICUCTBUE, YIUTHIBAasE MHEHUE OKPYKAIOIIUX.

K xoniy oOyuenusi B 8 Kiacce nmpeMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEILIOBOE JBUKEHHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIIIMYECKUE U
amop(HbBIe TeJa, HACBHIIEHHBI W HEHACHIIICHHBIA TMap, BIAXHOCTb
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSSI HHEPIus, TEIUIOBOW JBUTATEINb,
AJIEMEHTAPHBIN NEKTPUUYECKUI 3apsl, SJIEKTPUUYECKOE IMOJIE, TPOBOJIHUKU
U JUAJIEKTPUKH, IOCTOSHHBIA SJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pa3nnyath SBICHUS (TEIUIOBOE PACHIMPEHUE M C)KaTHe, TeIlonepenaya,
TEIUIOBOE PAaBHOBECUE, CMAYMBAHUE, KANMJUISIPHBIC SIBICHUS, UCIIAPEHHUE,
KOHJICHCAIIUs, IUIABICHUE, KpHCTauih3auus (OTBEpAECBAaHUE), KUICHUE,
TeIUIonepeada (TeTI0NpPOBOJHOCT, KOHBEKIH, U3IIy4YEeHUE),
AJIEKTpHU3alus TeJl, B3aUMOJCHCTBUE 3apsAN0B, NEHUCTBUS AJIEKTPUUECKOIO
TOKAa, KOPOTKOE€ 3aMBIKaHHWE, B3aWMMOJCHCTBUE MAarHUTOB, JICWCTBUE
MAarHUTHOTO TMOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKIIUS)
[0 ONHCAaHUK) MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIMHX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MUECKHX SBICHUN B
OKpYXaIoleM MHpE, B TOM uncie (U3UYECKUE SBICHUS B TPUPOJIE:
MIOBEPXHOCTHOE HATSHKEHUE U KalWUISIPHBIE SBICHUS B NPUPOJE,
KpUCTaUibl B mOpupone, uznydeHue CoyHIA, 3amMep3aHrue BOJOEMOB,
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MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, AIEKTPUYECKHE
ABJICHUS B atMmocdepe, 3JEeKTPUUECTBO >KUBBIX OPraHU3MOB, MATHUTHOE
nosie 3emMiH, Jpei( MOJIFOCOB, POJIb MAarHUTHOTO MOJS JUIsl >KM3HU Ha
3emiie, NOJSIPHOE CUSHUE, IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a]auy B
y4eOHYI0, BBIJCISTH CYIIECTBEHHbIE CBOMCTBA (NMpU3HAKU) (PU3MUECKUX
SIBJICHUI;

OMKCHIBATh MU3YyUYEHHBIE CBOMCTBA TeN M (PU3UYECKUE SIBICHUS, UCHIONIB3YS
dbu3nUecKkre BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPruUsl, KOJIUUECTBO
TEIUIOThI, yJedbHas TEIUIOEMKOCTh BEUIECTBAa, yJeJdbHAs TeIIoTa
IUTABJICHUS, YJelbHas TeIioTa MnapooOpa3oBaHus, YAENIbHas TEIUloTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MalINHbl, OTHOCHUTEJbHASA BIAXKHOCTH BO3/yXa, JJEKTPUUYECKUN 3apsi,
CUJIa TOKa, JJEKTPUYECKOE HaIPSKEHUE, COMPOTHUBICHHUE IPOBOJHUKA,
ylIeTbHOE  COMpPOTHBJIEHHE  BEUIeCTBAa, pabora W MOIIHOCTb
ANIEKTPUYECKOr0  TOKAa), TNpPHU ONHUCAHMHM TPABWIBHO  TPAKTOBATH
(bu3MUECKUl CMBICIT MCTHOJIB3YEMbIX BEIMYMH, O003HAYEHUS U EAMHHIIBI
¢u3MUecKUX BEJIWYWH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
(GU3UYECKYI0 BEJIMYMHY C JAPYTUMH BEIWYHWHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUUUH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBJICHHUS W TPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE IOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUYECKON Teopuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMN ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsjaa, 3akoH OMa uisl ydacTKa LEIH, 3aKOH
JIxxoyna—JIeHia, 3aKOH COXpaHEHUs DHEPrUM, NpPU OTOM JaBaTh
CJIOBECHYIO (hOPMYIUPOBKY 3aKOHA U 3alUCHIBATh €r0 MAaTeMaTHYECKOE
BBIPAXKEHUE;

OOBSCHATh (PU3NYECKHE TMPOIECCHl M CBOMCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CUTyallluid MPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
IPUYUHHOCIEICTBEHHBIC CBSA3U, CTPOUTH O0BsICHEHUE U3 |—2 JTOTHYECKUX
IaroB ¢ omopoil Ha 1-2 W3y4YEHHBIX CBOMCTBA (PU3MUYECKUX SBICHHMH,
(Gu3nYeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTth pacu€THble 3aJayud B 2—3 JEHCTBHS, HCMOJB3YSd 3aKOHBI U
dbopMyIbl, cBs3bIBAOMNE (HU3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBUS 3aJlauyd 3alKChiBaTh KPATKOE YCIOBHE, BBISABISTH HEJIOCTATOK
JAHHBIX JUISI PEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOoOXOMMMBIE i €€ penieHHs, MPOBOJWTH pPacdyéThl W CPABHUBATH
MOJIyYEHHOE 3HaueHUe (PU3NUECKON BEIMUUHBI C U3BECTHBIMU JIAHHBIMH;
pacro3HaBaTh NPOOJEMBI, KOTOPbIE MOXKHO PEHIUTh MPU MOMOIIU
(bU3UYECKUX METOJOB, HCIOJb3YysS OINHCAHUE HCCIIECIOBAHMS, BBIACISIThH
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MpoBEpsieMOE  MPEAINOJIOKEHNUE, OIECHUBATh MPAaBUIBHOCTh MOpPsIKa
MIPOBEJICHUS UCCIICIOBAHMS, JeaTh BEIBOBL,

MPOBOJUTh OMBITHl 1O HAOMIOJEHUIO (UBUYECKUX SIBICHUU WU
br3UYEeCKUX CBOMCTB TeN (KaMMLUIIPHbIC SBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHus TPU H3JIYYEHUHM OT I[BETa U3Jydarouield (Mmorjolaromniei)
MOBEPXHOCTH, CKOPOCTh MCHApPEHUs] BOJbI OT TEMMEPATYPhl KUJIKOCTH U
wiomaau e€ TMOBEPXHOCTH, OJJIEKTPU3AIUs TEJI U B3aUMOJEHCTBUE
ANIEKTPUUYECKUX  3apsJiOB, B3aMMOJICCTBUE IOCTOSIHHBIX MAarHUTOB,
BU3yaJIU3allUsl MArHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHuTHOTO TIOJIsi Ha MPOBOJHUK C TOKOM, CBOWMCTBA JJICKTPOMArHuTa,
CBOMCTBa DJEKTPOJBUTATENSI TOCTOSIHHOTO TOKa): (OPMYJIMPOBATH
POBEpPsIEMbIE MPETON0KEHHUS, COOUPaTh YCTAHOBKY U3 MPEJI0KEHHOTO
000py1I0BaHMS, OITUCHIBATH XOJ1 OIBITA U (DOPMYJIUPOBATH BHIBOJIHI;
BBITIOJIHSITE ~ TMPSAMBIE  U3MEPEHHUST  TeMIepaTypbl, OTHOCUTEILHOMN
BJIQXXHOCTH BO3JyXa, CHWJIbI TOKa, HAIMpPSIKEHUS C MCIOJIB30BAHHEM
AQHAJIOTOBBIX TPUOOPOB MU JATUYMKOB (DU3UYECKUX BEIUYWH, CPaBHUBATH
pe3yabTaThl U3BMEPEHUH C yUETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIIEOBAHKIE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
OPYroil ¢ UCIHOJBb30BAHUEM  TNPSIMBIX H3MEpPEHUU  (3aBHCUMOCTH
CONPOTUBIICHUSI TMPOBOAHUKA OT €ro JUIMHBIL, IUIOHAAU MONEPEYHOTO
CEYEHUS U yIEIBHOrO CONMPOTHUBIIEHUS BEUIECTBA TPOBOJIHUKA, CHIIBI TOKA,
UAYLIETO 4Yepe3 NPOBOJHMK, OT HANpsSKEHHS Ha MPOBOJHUKE,
UCCIEJOBAaHNUE TIOCJIENOBATEIIBHOTO M MMApPaJUIEIbHOTO  COEIMHEHUI
IPOBOJAHUKOB): TUIAHUPOBATh HCCJIEAOBaHHE, COOMpPATh YCTAHOBKY W
BBITIONHATh M3MEPEHUA, CIeNys MpeUIoKEHHOMY IUIaHy, (UKCHpPOBAThH
pe3yNbTaThl TMOJYYEHHOW 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JienaTh BBIBOJBI 110 PE3yIbTaTaM HCCIIEI0BaHUS;

IPOBOAUTh KOCBEHHBIE H3MepeHUs (U3NYECKUX BeNMMYUH (yIenbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHHE TPOBOJHHMKA, padoTra U
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHHPOBATH HM3MEPEHHs, COOHMpAaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEIysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIISITh 3HAUEHUE BEITNYUHBI;

coOI01aTh TIpaBUiIa TEXHUKU O€30MaCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM
o0opyT0BaHUEM;

XapaKTepu30BaTh TMPUHINNBI  JCHCTBUS W3YYCHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX oOmucaHusi (B TOM YHCIE:
CHUCTE€Ma OTOIUICHHS JIOMOB, THTPOMETp, MapoBas TypOWHA, aMIIepMETp,
BOJITMETP, CUETUMK DIECKTPUUECKON 3SHEPruu, 3JIEKTPOOCBETUTEIbHBIC
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npUOOpPBI, HarpeBaTENIbHBIE ANEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKUE
MPEIOXPAHUTEIH, JIEKTPOMArHUT, 3JIEKTPOABUTATEb TOCTOSTHHOT'O TOKA),
UCIIOJIb3Yysl 3HAHMSI O CBOMCTBaxX (PU3MYECKUX SBICHUA U HEOOXOAUMBIE
(u3nueckre 3aKOHOMEPHOCTH;

e pacmo3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPOMCTBA U HU3MEPHUTEIIbHbIE
npuOoOpbsl MO CXeMaM M CXEMaTHYHbIM pPHUCYHKaM  (KUJAKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TMTPOMETpP, ABUTATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTABIATh CXEMbl 3JIEKTPUUYECKHUX
Henen ¢ Mnocjiae0BaTeIbHbIM U MapaluieIbHbIM COSAMHEHUEM AJIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUECHUSI JIEMEHTOB AJIEKTPUUECKHUX LETeH;

e TPHUBOAWTH TpHUMEpHl (HaXOAWTh WHQPOPMALMIO O  TIPHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSl (PU3MYECKUX 3HAHMM B IMOBCEIHEBHOMU
AKU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpH O0pallleHuH ¢ nMpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 370POBbS U COOIIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPY KaIOIIEH Cpejie;

e OCYHIECTBIATH TMOUCK MHPOpMAMK (DUIUYECKOTO COJAEpN aHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIMUXCS 3HAHUM W TYTEM CpaBHEHUS
JIOTIOJTHUTENIbHBIX ~ MCTOYHUKOB  BBIAENATH  MHGOpMAIUIO, KOTopas
ABJISIETCS] IPOTUBOPEUYUBOM MIIM MOXKET OBITH HETOCTOBEPHOM;

e HCIOJb30BaTh IPU BBIIOJHEHUU YYEOHBIX 3aJlaHUN HAyYHO-TIOMYJISPHYIO
auTepatypy  (pU3MUECKOro CoAep)KaHMs, CIPAaBOYHBIE  MaTepHallbl,
pecypcbl cetu VIHTepHET, BIageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeodpa3zoBaHus HHPOPMALMHU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

e CO3/1aBaTb COOCTBEHHbIE NMHCHMEHHBIE M KpPAaTKHE YCTHbIE COOOILEHUS,
0600mass wHpOpMaNMIO M3 HECKOJBKUX MCTOYHUKOB (DHU3NUECKOTO
COJEep)KaHusi, B TOM 4HCIE MYyOJUYHO TNPEJCTABIATH PE3YyIbTaThl
INPOEKTHOW WM HCCIIEI0BATENbCKON NEATEIbHOCTH, MPU 3TOM IPaMOTHO
UCTIOJIb30BaTh MW3YYCHHBIM TMOHATHUWHBIA ammapaT Kypca (U3UKH,
COINPOBOK/1aTh BBICTYIUIEHHUE NIPE3ECHTALINE;

e IIPU BBHINOJHEHUH YYEOHBIX MPOEKTOB W UCCIEJOBAHUN (PU3HMUecKux
IPOIIECCOB pACIpENesaTh O0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJa4aMU, CJICTUTH 3a BBHIIIOJIHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OLEHHWBAThb COOCTBEHHBI BKJIAJ B
JeSITeNIbHOCTD TPYIIIbI, BEICTpauBaTh KOMMYHHUKATUBHOE B3aUMO/ICHCTBUE,
HPOSIBJISISt TOTOBHOCTH pa3pemiatbh KOH(QIUKTHL.

K o1y oOyuenus B 9 kjacce npeIMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE

JOJHKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUTUXCS YMEHHINA:

e WCIOJB30BaTh TOHATHSA: CHUCTEMa OTCY€Ta, MaTepHajbHas TOYKa,

TPAEKTOPHUS, OTHOCUTEIBHOCTh MEXaHUYECKOTO JBMXKEHHS, Aedopmarus
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(ympyrasi, TacTUYecKas), TpPEHHE, LEHTPOCTPEMUTEIbHOE YCKOPEHHUE,
HEBECOMOCTh U TEPErpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPAOE TEIIO,
LEHTP TSHKECTH TBEPAOrO Tejia, paBHOBECHE, MEXaHUUECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HH(QPa3ByK M YJIbTPa3BYK, SJIEKTPOMArHUTHHIE BOJIHBI,
IKaja JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TaIbHO30PKOCTb,
CIIEKTPbl UCIYCKAaHUS U TOTJIONIEHUA, alnb(ha, 6eTa- U raMMa-u3nydeHus,
U30TOIBI, sIACPHAS YHEPTETHUKA;

paznuuath SBJICHUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE
JBIDKCHHE, DPABHOYCKOPEHHOE TMPSMOJMHEHHOE JBUXKEHUE, CBOOOIHOE
najieHue TeJl, PABHOMEPHOE JIBIXKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JIBI)KCHHUE, KOJieOaTeIbHOE JBWKEHHE (3aTyxarolue u
BBIHY)KJICHHBIE KOJ€OaHUs), PE30HAHC, BOJIHOBOE JIBIDKCHHUE, OTPaKCHUE
3ByKa, MPSIMOJIMHEHHOE pPaCIpOCTpaHEHUE, OTPAXKEHHUE U TPEJIOMJICHUE
CBETAa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHHE OEJIOro CBeTa B
CIIEKTp W CJOXXEHHE CHEKTPaJbHBIX I[BETOB, JUCIIEPCUS  CBETa,
€CTEeCTBEHHAsl PaJMOAKTUBHOCTh, BO3ZHHUKHOBEHHE JIMHEHYATOTO CIIEKTpa
U3JIYYCHUS) 110 OMTMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3UYECKOE SBJICHUE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpyXaromeM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B MPUPOJIE:
IPWIKMBBI U OTJIUBBI, IBH>KEHUE TIaHET COJIHEUHON CHCTEMBI, PEAKTHBHOE
INBUKCHHE IKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHUBOTHBIMU,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJIHBIL, I[yHaMH, 3XO0, IBETa Tell,
ONTUYECKHE SIBICHUS B MPHUPOJE, OMOJIOTHYECKOE NEeWCTBUE BHUIMMOTO,
yIbTPaUONETOBOIO W PEHTICHOBCKOTO M3JIY4YeHUH, €CTECTBEHHBIN
PaAMOAKTUBHBIM (POH, KOCMHYECKHE JIy4Yd, PaJUOAKTUBHOE H3IIyYCHHE
OPUPOJHBIX MHUHEPAIOB, JEWCTBHE PAAMOAKTUBHBIX M3JIYYCHUN Ha
OpraHM3M YeJIOBEKa), MpPH 3TOM NEPEBOAUTH MPAKTUYECKYIO 3ajadyy B
yueOHYyI0, BBIICNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (HU3HUUECKUX
SIBIICHUM;

OIMKCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusznueckre BEeTUYMHBI (CpeHSIE W MTHOBEHHas CKOPOCTh Teja MpHU
HEPAaBHOMEPHOM JBUXKEHUM, YCKOPEHHUE, NEpEMEIICHUE, MyThb, YIJIOBas
CKOpPOCTb, CHJIa TpPEHHS, CHJIa YIPYrOCTH, CUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMITyJbC TeNla, WMITYIbC CHIIBI,
MexaHuyeckass paboTa W MOIIHOCTb, MNOTEHIMAIbHAs SHEPrus Tea,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHASI YHEPTHS CHKATON
NPYKUHBI, KUHETUYECKasl SHEprusi, IOJIHAS MEXaHU4YecKas »JHeprus,
MEepUOJ U YacToTa KojJeOaHUi, ITMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA
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TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJIOMIICHUS CPEJbl), IPU ONMHUCAHUU
MPaBWJIBHO TPAaKTOBATh (U3UYECKUN CMBICT HCHOIB3YEMBIX BEIUYHH,
0003HaueHusT U eAUHMIBI (PU3MYECKUX BEIWYMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO (DM3MYECKYIO BEIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH IrpapvKN U3yYEHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEINYNH;
XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIOJIb3Ys 3aKOH COXPAaHEHHs] DHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHIUMN CYNEPHO3UINH CUJI, TPHUHIMI OTHOCHTENbHOCTH [ amumies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJbCa, 3aKOHBI OTPaKEHUS U
IPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHHUs 3apsiJOBOTO U MacCOBOI'O YHCEIl
NpU SACPHBIX PEaKIHAX, NMPU TOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA M 3aIIUCHIBATh €r0 MaTEMAaTUUYECKOE BhIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CHUTYyalidi MPaKTHKOOPHEHTUPOBAHHOTO XapakTepa: BBISBISTH
NPUYUHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKHUX
IIaroB C OMOpPOM Ha 2-3 HW3yYEHHBIX CBONCTBA (PU3NYCCKUX SIBICHUM,
($U3HUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THbIe 3anayd  (omuparouiMecs Ha CcuctemMy u3  2-3
YPaBHEHHMIT ), UCTIONB3YS 3aKOHBI U (DOPMYIIbI, CBSA3BIBAIOIINE (PUZUUYECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBMS 3aJaud 3alHChIBaTh KpPaTKOE
yCIIOBUE, BBISBISTH HEAOCTAIOIIME UM W30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PEUICHUS, TPOBOAUTH PACUETH U
OLICHMBATh PEAIMCTUYHOCTh TMOJYYEHHOTO 3HAaueHUs (U3HUECKOU
BEJIMYUHBL;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pEIIUTh TPH TOMOIIU
¢u3MUeCcKrX METO/OB, HCIOJb3Ysl ONHMCAHHE KCCIEIOBAHUSA, BBIICISThH
pOBEpsiEMOE  TPEIONIOKEHNE, OIEHUBATh MPABUJIBHOCTH TOPSAKA
OPOBEACHUS  MCCICAOBaHUS, JelaTh  BbIBOJbI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOJIIOIEHUI U OTIBITOB,;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBJICHUN WU
(¢u3nyecKkux CBOMCTB Tesl (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl PHEPruM, 3aBHUCHUMOCTh IMepHojaa KojieOaHuN MpYKUHHOTO
MasiTHUKa OT MAaccChl Tpy3a U >XKECTKOCTH MPY>KUHBI U HE3aBUCHUMOCTH OT
aMIUTATY Il MaJbIX KOJeOaHW, MPSAMOIIMHEHOE pacIpOCTpaHEHUE CBETa,
pasnokeHne OeNoro CBeTa B CIEKTpP, M3YUEHUE CBOMCTB M300paKEHUS B
IUIOCKOM 3€pKajie M CBOWCTB H300pakeHMsI NpeaMeTa B COOMparomen
NMUH3€, HAONMIOJCHHE CIUIOMIHBIX W JUHEMYaThIX CHEKTPOB M3IIy4EHUs):
CaMOCTOSITEJIbHO  cOOMpaTh YCTAaHOBKY U3 HM30BITOYHOrO Habopa
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o0OpyIOBaHMUS, OMNHCHIBAaTH XOJ ONbITA W  €ro  pe3yabTaThl,
bopMyIHUpPOBATH BHIBOIBI;

MPOBOJUTH MPU HEOOXOIWMOCTH CEPHIO MPSIMBIX U3MEPEHUH, Ompeaensis
CpelHee 3HAaYeHUEe U3MEpAEMON BeJIUYUHBI ((POKYCHOE paccTOosHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crHocoba H3MEPEeHHUs
(u3MepuTenbHOro NMpudopa);

NPOBOJIUTh HWCCIIEOBAaHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYUH C
UCTIOJB30BAaHUEM TPSMBIX W3MEpPEHUH (3aBUCHMOCTh MYTH OT BpPEMEHU
Npyd PaBHOYCKOPEHHOM JBMXCHHHM 0€3 HA4YalbHOW CKOpPOCTH, IMEpPHOJa
KOJIeOaHMI MaTeMaTHYeCKOTO MAasTHHKA OT JUIMHBI HHUTH, 3aBUCUMOCTH
yriia OTpaXEHHs CBETA OT yIyia MajeHUsl U yriia MpeloMJICHHS OT yriia
NaJieHus): T[JIAaHUPOBATh HCCIEIOBAHHME, CAMOCTOATEIBHO COOHMpaTh
YCTaHOBKY, (DUKCHpOBaTh pe3yabTaThl IMOJYYCHHOW 3aBUCUMOCTHU
(GU3NYECKUX BEIMYMH B BHUJE TAaONHIl ¥ TPadUKOB, NENaTh BBIBOJABI IO
pe3yabTaTaM HCCIIeI0BaHUS;

NPOBOJIUTh KOCBEHHBIE W3MEPEHHs] (PU3NYCCKUX BEIUYHMH (CpeaHss
CKOpPOCTh ¥ YCKOpPEHHE Tela TIpd PaBHOYCKOPEHHOM JIBIKCHUH,
YCKOpEHHE CBOOOMHOTO MajeHUs, KECTKOCTh MPYKUHBI, KOA(HUIMEHT
TPEHHsI CKOJILKEHMs, MEXaHuueckas paboTa W MOIIHOCTh, YacToTa U
nepuoj; KosieOaHWW MaTeMaTUYeCcKOro U MPYKUHHOTO MAasiTHUKOB,
ONTUYECKas CWJIa COOMpAaIIe JUH3bL, PAAUOAKTHUBHBIM  (QOH):
IUTAHUPOBATh M3MEPEHHs, COOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY MU
BBITIOJHATh U3MEPEHUS, CIIEeAys MPEAIOKEHHOW MHCTPYKIIUH, BBIUYUCISATD
3HAUEHWE BEJIMYUHBI U aHATM3UPOBATH MOJYYCHHBIE PE3YIBTATHI C YUETOM
3aJJaHHOM MOTPEITHOCTH U3MEPECHU;

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ Ja00opaTOpHBIM
000py10BaHUEM;

pa3iauyaTh OCHOBHBIE TNPU3HAKM H3YYEHHBIX (U3UUYECKUX MOJIEICH:
MaTepuanbHas TOYKa, aOCOJMIOTHO TBEPAOE TEIO0, TOUYEYHBIH HCTOYHHMK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENb aTroMma, HYKJIOHHas
MO/IeJIb aTOMHOT'O S7pa;

XapakTepu30BaThb MPUHLMIBI JEUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpPOM Ha UX OMUcaHUs (B TOM YHCIE:
CHHUIOMETp, NATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MepHucKom, ¢oToanmnapar, ONTUYECKHE CBETOBOJIBI,
CHEKTPOCKOM, JO03MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAaHUSA O
CBOMCTBaX (PU3MYECKUX SIBICHUA M HeoOXoaumble  (U3NUYECKUE
3aKOHOMEPHOCTH;
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e HCIOJB30BaTh CXEMBI U CXEMATHUYHBIC PHUCYHKH M3YYCHHBIX TEXHHUECKHX
YCTPOICTB, U3MEPUTENBHBIX NPUOOPOB M TEXHOJOTMYECKHUX IPOLIECCOB
IpU pPEIICHUH Y4eOHO-TIPAKTHUUECKUX 3a/ad, ONTHYECKUE CXEMBI IS
MOCTPOEHUS NU300paKEHUI B IJIOCKOM 3€pKajie U cOOUparoLeH JIUH3E;

e IMPHUBOAUTH MNpUMEpPHl  (HAXOAWUTh HHPOpPMALKIO O  MIPUMEPAX)
NPaKTUYECKOTO HCTOIb30BaHUS (U3MUYECKUX 3HAHUN B IMOBCEIHEBHOU
KU3HU 7151 oOecrieueHus: 0€30MacHOCTH MpHU O0pallleHuH ¢ nMpudopaMu U
TEXHUYECKUMU YCTPOICTBAMHU, COXpPAHEHUs 3J0pPOBbS U COOJIIOICHUS
HOPM 3KOJIOTHYECKOI0 MTOBEICHUS B OKPYXKAIOLIEH cpene;

e OCYHIECTBIATH TMOUCK MHPOpMALMK (DUIUUYECKOTO COJAEpN aHUS B
WuTepnere, caMmocTosITENIbHO (OPMYIUPYs MOUCKOBBIN 3aMpoC, HAXOAUTh
NyTHU ONpeNeNeHus: TOCTOBEPHOCTH MOJIYyUYeHHON MH(OpMAaIMi Ha OCHOBE
UMEIOIINXCS 3HAHUH U TIOTIOJTHATEIBHBIX HICTOYHUKOB;

e WCIOJBH30BaTh NPU BBIOJIHEHUU YUEOHBIX 3aJlaHUN HAYYHO-TIOMYJISPHYIO
AUTepaTypy (PU3MYECKOTO  COJAEp)KaHUs, CHPABOYHBIE MaTepHUabl,
pecypcbl cetn VIHTepHET, BIafeTh MpUEMaMU KOHCTICKTHPOBAHUS TEKCTA,
npeobpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JPYTYIO;

e CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE W YCTHBIE COOOIIEHMSI HAa OCHOBE
UHpOpMAIMM U3 HECKOJIBKUX HCTOYHHKOB (PU3MUYECKOTO COJEpIKaHMs,
MyOJINYHO MPEACTABIATh PE3YJbTaThl MPOEKTHON UJIM UCCIIEI0BATENbCKON
NESTeNbHOCTH, HpPU O3TOM TIPaMOTHO  HCIIOJNb30BATh  HU3YYEHHBIN
HNOHATUMHBIA amnmapar HU3y4aemoro paszesia (U3MKH U COINpPOBOXKJIATh
BBICTYIUIEHUE IIpe3eHTalue ¢ Y4éToM OcCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.

ITPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbBTATBI OCBOEHUA
OCHOBHOM OBPA3OBATEJBLHOM IPOIT'PAMMbBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC
Kon .
IIpoBepsiemble peIMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJabTara
1.1 UCII0JIb30BATh U3yYEHHBIEC MOHITHS
1.2 pasnuyaTh SBJIEHUS MO OMMCAHUIO UX XapAaKTEPHBIX CBOMCTB U HA OCHOBE
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OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (prU3HUECcKOe SIBICHUE

1.3

pacro3HaBaTh MPOSBICHUWE M3YYEHHBIX (U3MYECKHX SBICHHHA B
OKpYXKaloIlleM MHUpE, B TOM 4ucie (u3ndeckue SBICHHS B MPHPOJIE, MPH
9TOM [EpPEBOJUTh MPAKTUYECKYIO 3a7adyy B Yy4ueOHYIO, BBIJENIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUIN

1.4

OTIHMCBHIBATh M3YYECHHBIC CBOWCTBA TENl M (PU3NUYECKUE SIBICHUS, UCTIONb3YS
¢u3nyeckue BENWYMHBI, TPU ONHCAHWU TPABHIBHO TPAKTOBATh
(¢u3nueckuil CMBICT HCHOJb3YEMBIX BEIWYMH, HMX OOO3HAUYEHUS U
€IUHULIBI (PU3NYECKUX BEJIWYUH, HAXOAUTh (DOPMYIbI, CBS3bIBAIOIINE
JaHHYIO0 (U3WYECKYI0 BEJIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTH

rpaduKu U3y4eHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUIHH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (DU3UYECKUE SBJICHHUS W MPOIIECCHI,
WCMOJIb3ysl W3YyYEHHBIE 3aKOHBI, MPU OSTOM [aBaThb CJIOBECHYIO

(hbopMyTUPOBKY 3aKOHA W 3aITUCHIBATH €T0 MaTEMAaTUYECKOE BEIPAKCHHUE

1.6

00BACHATH (PU3MUECKUE SIBJICHUS, TPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE
N B KOHTEKCTE CHUTyallud HPAKTUKO-OPHUEHTHPOBAHHOTO XapakTepa:
BBISIBIISITH IPUYUHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH O0BsICHEHHE U3 1 — 2
JIOTUYECKHX IIIaroB ¢ OMOpoil Ha 1 — 2 W3y4eHHBIX CBOMCTBA (PU3UICCKUX

SBJIEHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarb pacu€THble 3amadyd B | — 2 JeHCTBUSA, MCHOJIB3YS 3aKOHBI M
(dbopmynibl, cBsi3bIBatolue (U3NYECKUE BEIMUYMHBI: HAa OCHOBE aHaIN3a
yCIIOBUS 33/1a4M 3alKChIBAaTh KPATKOE YCIOBHE, MOJACTABIATh (PU3NUECKHE
BEJIMYMHBI B (OpPMYJIbl U HPOBOAUTH PAcu€Thl, HAXOJIUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE ISl PEIICHUs 3a]a4, OLIEHUBATh PEATUCTUYHOCTh

HOJ'Iy‘IGHHOfI (bHSI/I‘ICCKOﬁ BCINYHHBI

1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PEIIUTh MpPU TOMOIIH
(¢u3nueckux  METOJI0OB, B  ONHCAaHMM  KCCJIENOBaHUS  BBIICIATH
mpoBepsieMoe MIPEIOJI0KECHHE (rumoresy), pa3innyath u
UHTEPIPETUPOBATh MOJYyYEHHBIH pPE3yNbTaT, HAXOAUTh OMIMOKA B XOHE

OIIbITA, ACJIATh BBIBOAKI IO €TI0 PE3yJibTaTaM

1.9

IOPOBOJUTH ONBITBI MO HAOMIOJAEHHIO (PU3MUYECKMX SBJICHUH WIH
¢buznyeckux CBOMCTB TeN: dbopmynupoBath IIPOBEpsIEMBIE
IIPEIIO0JIOKEHNUS, cobupartb YCTAaHOBKY W3 IIPEUI0KEHHOTO

06opyz[013aHH;1, 3allMChIBATh X0/ OIIbITa U (I)OpMy.l'II/IpOBaTL BBIBO/JbI

1.10

BBIIIOJIHATE IMPAMBIC HU3MCEPCHUA C HUCIHOJB30BAHHUEM AHAJIOTOBBIX U
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nu(pPOBBIX MPHUOOPOB, 3aMKCHIBATH IOKa3aHUS NPUOOPOB € Yyu&€ToM

3aJJaHHOH a0COJIOTHOM MOTPEUTHOCTH U3MEPEHU I

1.11

MIPOBOJIUTH MCCIIEOBAHNE 3aBUCIMOCTH OJTHON (PU3NUECKOI BETMUMHBI OT
JPYrOol C HCIOJB30BAHHEM IPSIMBIX H3MEPEHHH, Y4acTBOBAaTh B
IUIAHUPOBAaHUK Y4E€OHOTO HCCIEJOBAHUS, COOHMpaTh YCTaHOBKY U
BBITIOJIHATh M3MEPEHUS, CIeqys MpPeUIOKEHHOMY IUIaHy, (hPUKCHpOBATh
pe3yabTaThl IMOJYYCHHON 3aBHCHMOCTH (H3UYECKUX BEIWYMH B BUJIC
NPEUIOKEHHBIX TaONMHMIl M TpauKOB, AEIaTh BBIBOJABI MO pPE3yJabTaTaM

HUCCICIOBaHUA

1.12

MIPOBOJUTH KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEIMYMH, CIEays
MPENI0KEHHON HMHCTPYKLMU: TPU BBIIOJIHEHUM HM3MEPEHUN coOuparhb
JKCIIEPUMEHTAJIBHYIO YCTAaHOBKY M BBIYUCIIATH 3HAYEHHE HCKOMOM

BCIINYNHBI

1.13

coOnroAaTh MpaBWiIa TEXHUKM  0O€30MacHOCTH MpH  paboTe ¢

71a00pPaTOPHBIM 000PYIOBaHHEM

1.14

yKa3bIBaTh NPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKHX YCTPOUCTB,
XapaKTepu30BaTh MPHUHIMUIBI JIEHCTBUS W3YyYCHHBIX MPHOOPOB H
TEXHUYECKUX YCTPOUCTB C MOMOIIBIO UX ONMCAHHMS, MCIIOJIB3Ys 3HAHUS O
CBOMCTBAaX (PM3MYECKUX SBJICHUI M HEOOXOIUMBbIC (PU3UUECKHUE 3aKOHBI U

3aKOHOMCPHOCTH

1.15

NPUBOJUTh  TpUMephl  (HaxomuTh HWHQOpMAIMIO O  TpUMepax)
NPaKTUYECKOTO HCIIOJb30BaHUsl (PU3UYECKUX 3HAHWHA B IOBCEIHEBHOMU
JKU3HU 17151 oOecrieueHns 0€301MacHOCTH P 00paleHnu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAaHEHHs 3I0POBbS M COOJIOICHUS

HOPM 3KOJOIHY€CKOI'O ITIOBCACHUS B Oprmanmeﬁ cpeac

1.16

OCYHICCTBJIATD OT60p HCTOYHHUKOB I/IH(1)OpMaI_II/II/I B CCTHU I/IHTepHeT B
COOTBCTCTBHMHM C 3aJaHHbBIM IIOMCKOBBIM  3alIlpOCOM, Ha OCHOBC
UMEIOIIMXCS 3HAHUU U HYTGM CpaBHCHHUA PaA3JIMYHBIX HWCTOYHHUKOB
BBIACIIATH I/IH(bOpMaI_II/IIO, KOTOpas ABJIACTCA HpOTHBOpC‘IHBOﬁ U1K MOXKCT

OBbITh HEZJOCTOBEPHOI

1.17

UCIIOJIb30BaTh MPH BBIMOJHEHUM YYE€OHBIX 33JaHUN HAyYHOIOMYJSPHYIO
JAUTEpaTypy (PU3MUECKOTO COJIepXaHWs, CHPAaBOYHBIE MaTepUalbl,
pecypebl ceth IHTEpHET, BageTh NpUéMaMu KOHCIIEKTUPOBAHUS TEKCTA,

npeoOpa3oBanus HHPOPMAIIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

CO31aBaThb COOCTBEHHBIC KpaTKUC MMUCbMCHHBIC U YCTHBIC COO6H.[CHI/I$I Ha
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OCHOBE 2 — 3 UCTOYHUKOB MH(opMaIK (PU3NYECKOTO COACPKAHUSA, B TOM
quciie MyOJIMYHO JA€NaTh KPaTKUE COOOIIEHHSI O pe3ylbTaTax MpPOEKTOB
Wi y4eOHBIX HCCIEIOBAHUM, MPH 3STOM T'PaMOTHO HCIOJIB30BATh
U3yYCHHBI TMOHATHWHBIA ammapar Kypca (U3HKH, COMPOBOXKIATH

BBICTYIIJICHUE ITPE3CHTALEN

1.19

IpU BBINOJIHEHUHM Y4E€OHBIX IMPOEKTOB U MCCIEIOBAaHUI pacrpeaeisiTh
0053aHHOCTU B TpYIIE B COOTBETCTBUU C IIOCTaBICHHBIMHU 3aJadyaMu,
CIEIUTHh 34 BBIIOJHEHHEM IUIAHA JEHUCTBHUM, aJCKBATHO OLICHUBATH
COOCTBEHHBIM  BKJaJ B  JEATEJBHOCTb  TIPYIIBl,  BBICTPAUBATH

KOMMYHHKATHBHOC BSaHMOHCﬁCTBHG, YUYUTBIBAsA MHCHUC OKPYIKAIOI[UX

8 KUIACC

Kon
NpoBePsieMoOro
pe3yJabTara

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus

1.1

HUCIIOJIB30BaTh NNOHATHA

1.2

pasiinyaTh ABJICHUA 110 OIIMCAHHNIO UX XapaKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX TAHHOE (PU3NYECKOE SBIICHUE

1.3

pacmo3HaBaTh MPOSIBJICHHE HW3YYEHHBIX (U3MUECKUX SIBICHUHA B
OKpYXKaIOIlleM MHUpPE, B TOM 4Hclie (pu3nyecKue SBJICHUS B MpHUpoJe, IpU
9TOM TMEpPEeBOJUTh MPAKTUYECKYIO 3a7adyy B Yy4eOHYIO, BBIJICIATD

CYIIECTBEHHbIE CBOICTBA (MIPU3HAKU) PU3NUECKUX SBIICHUI

1.4

OIIMCbIBAaTh M3YYCHHBIC CBOMCTBA TEII U (1)I/ISI/ILIGCKI/IG SIBJICHUS, UCIIOJIB3YsL
(I)I/ISI/I‘IGCKI/IG BCIIMYMHDBI, IIpWd  OIHMCAHHMM IIPABUJIBHO  TPAKTOBATb
(1)I/ISI/I‘IGCKI/II‘/‘I CMBICJI HUCIIOJIB3YEMbIX BCJIIMYHMH, 0003HAYEHUS U CAMHHNIBI
(1)I/ISI/I‘IGCKI/IX BCINYMH, HaXOIUTH Q)OpMYHBI, CBA3BIBAOIIUC JAHHYIO
(I)I/ISI/I‘IGCKYIO BCIMYHUHY C JApYrUMHU BCJIMYUMHAMH, CTPOUTH T paq)I/IKI/I

N3YUYCHHBIX 3aBHCUMOCTEN (1)I/I3I/I‘IGCKI/IX BCINYHNH

1.5

XapaKTCpU30BaThb CBOICTBa TCII, (1)I/I3I/IIIGCKI/IG SABJICHHUA W MPOUECCHI,
HCIIOJIB3Yyd  HU3YUYCHHBLIC 3aKOHBI, IpU ITOM HdaBaTb CJIOBCCHYIO

(I)OpMy.]'II/IpOBKy 3aKOHa U 3allUCbIBATh €I'0 MATECMATUYCCKOC BBIPAKCHUC

1.6

OOBACHATH (I)I/I3I/I‘-ICCKI/IC mpoueccoel U CBOMCTBaA TCJI, B TOM 4YHUCIIC U B

KOHTCKCTC chyauHﬁ MMPAKTUKO-OPUCHTHPOBAHHOTO XapaKTCpa: BBIABIIATH
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MPUYMHHO-CIICICTBEHHbIE CBS3M, CTPOMTH OObscHeHHMe u3 1 — 2
JOTHYECKUX IIAroB C MOMOINBI0 1 — 2 M3y4eHHBIX CBOMCTBA (PU3UUECKUX

SBJICHUH, (PU3NYECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pemath pacy€THble 3a4aud B 2 — 3 JEMCTBUS, MCNOIb3ysd 3aKOHBl U
(dopMyInbl, CBS3BIBAONINE (PU3MUECKUE BEIUYMHBI: HA OCHOBE aHAIIN3a
YCIIOBUS 3a/la4d 3alMCBhIBATH KPATKOE YCIIOBUE, BBISABIATH HEIOCTATOK
JaHHBIX JUIi pEIICHUs 3a/Ja4d, BBIOMpATh 3aKOHBI W (OPMYIIBL,
HeoOXonuMBbIe Ui €€ peIIeHUs, MPOBOJUTH pacu€Thl W CpPaBHHUBATH

IMOJIYYCHHOC 3HAYCHHC (1)H3H'—I€CKOI>1 BCJINYHHBI C U3BECTHBIMU JaHHBIMU

1.8

pacno3HaBaTh MpOOJEMbI, KOTOPbIE MOXXHO pEHIMTh MpH MOMOIIA
(u3MYECKUX METOJIOB, HCIOJIb3Ysl ONUCAaHUE HCCIIEOBAHMS, BBIIEISTH
MIPOBEPSIEMOE  IIPEANOJIOKEHAE, OLEHUBATh IPABUIIBHOCTh HOPSAJIKA

IMPOBCACHUA UCCIICAOBaHMsA, 1€J1aTh BbIBO/IbI

1.9

MPOBOJUTH OMBITHI 1O HAOMIOAEHUI0 (U3UYECKUX SBICHUW WIH
(bu3mIecKuX CBOWCTB TeJ: bopMynHpoBaTh MpOBEpPAEMbIE
MIPEATOJIOKEHHUS, cobupath YCTaHOBKY u3 MIPEITI0KEHHOTO

000py/I0BaHNUs, OTIUCHIBATh XO/1 OMbITa U (POPMYIHPOBATH BHIBOIbI

1.10

BBITIOJIHATh NPSMbIE M3MEPEHUsT C HCIOJb30BAaHUEM aHAJIOTOBBIX
npuOOPOB U JATYMKOB (U3NYECKUX BEIUYMH, CPaBHMBATh PE3yJIbTaThl

M3MEPEHUH C YIETOM 3aJaHHOW aOCOFOTHOM MOTPEITHOCTH

1.11

IPOBOAUTH UCCIIEI0OBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEJIMYUHBI OT
IpYrol C HCIOJIb30BAaHHMEM MPSMBIX HM3MEPEHUN: IUIaHUPOBAThH
UCCIIeJIOBaHNe, COOMPATh YCTAaHOBKY W BBINOJHSTH HU3MEpPEHUSs, CIeays
OPeUIOKEHHOMY  IJIaHy, (UKCUpOBaTh  PE3YIbTAaThbl  IOJYyYEHHOM
3aBUCUMOCTH B BHJIE TaOmulil U TpaduKOB, [eiaTh BBIBOABI IO

pe3yiibTaTaM HUCCICIOBaHUA

1.12

IMPOBOANTE KOCBCHHBLIC HM3MCPCHUA (1)I/IBI/I‘leCKI/IX BCIIMYHH: IINIAHUPOBATH
H3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTaHOBKY, QU1

HpC,Z[HO)I(eHHOﬁ HHCTPYKIHWH, U BBITUCIIATh 3HAUYCHNEC BEJIMYNHbBI

1.13

CO6J'IIO,ZLaTL IpaBHJia TCXHHUKHU 0e30ImacHOCTH npu pa60Te C

1a00paTOpPHBIM 000pYIOBaHUEM

1.14

XapaKTCpUu3oBaTb  IMPUHIHUIIBL JEeNCTBUA N3Y4YCHHBIX HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB C OHOPOI\/’I Ha UX OIIMCAaHUs, UCIIOJIb3Yys 3HAHUA O
CBOMCTBaxX (bI/IBI/I‘-ICCKI/IX SIBICHHUH H HGO6XOJII/IMLIG (I)I/I3I/I‘ICCI(I/IC

3aKOHOMCPHOCTH
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1.15

pacrio3HaBaTb MPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa U HU3MCPUTCIIBLHBIC
HpI/IGOpBI o CxXeMaM M CXEMATUYHBIM PUCYHKAaM, COCTAaBJIATHL CXCMbI
OJICKTPUYICCKHUX ueneﬁ C OCJICA0BAaTCIIBHBIM u napauiCIbHbIM
COCAMHCHUECM J3JICMCHTOB, pasjindasd YCJIIOBHLIC 0003HAYCHHS DJICMCHTOB

BJIEKTPUYECKUX LETEH

1.16

NPUBOJUTH  TpUMepsl  (HaxXoauTh HHMOpMAIMIO O  TpUMepax)
IIPAKTUYECKOTO HCHOJIb30BAaHUS (PU3MYECKUX 3HAHUN B IOBCEAHEBHOU
KHU3HU Ui 00ecriedeHns: 6€30MacHOCTH MpU OOpaIeH!: ¢ MpUOopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHMsI 3/I0pOBbS U COOIIOACHUS

HOPM 3KOJIOTMUYECKOTO MOBEICHUS B OKpYXKaloUlei cpeze

1.17

OCYILIECTBIISITh NMOUCK HMH(OpPMAIMU (PU3NYECKOTO COJECPKAHUS B CETU
HNHTepHeT, Ha OCHOBE HMEKOIIMXCA 3HAHUA W IYTEM CpPaBHEHHS
JOTIONTHUTEIBHBIX ~ MCTOYHMKOB  BBIACNATH HMH(OpMaIMIO, KOTOpas

SBIIIETCS. IPOTUBOPEUUBON MIIH MOKET OBITh HETOCTOBEPHOM

1.18

WCIIOJIb30BaTh MPH BHINIOJHEHUH YU4€OHBIX 33JaHUN HAayYHO-TIOMYJISPHYIO
aUTEepaTypy (U3NYECKOTO COJEpXaHHs, CIOpaBOYHbIE MaTepHalbl,
pecypcebl cetn VIHTEpHET; BIaaeTh NpUEMAaMH KOHCIIEKTUPOBAHUS TEKCTA,

npeoOpa3oBaHusi UHPOPMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KPAaTKHUE YCTHBIC COOOIICHWUS,
0000mass wHpOpMAIMI0O W3 HECKOJbKHX HWCTOYHUKOB (PU3UUECKOTO
CONICpXKaHMs, B TOM YHCJIE MyOIMYHO TPENCTABIATh PE3YJIbTaThl
NPOEKTHON WIJIM MCCIIEAO0BATEIILCKOM JCATEIILHOCTH, TIPU 3TOM T'PaMOTHO
UCIIOJIb30BAaTh HM3YYCHHBIH MOHSITHHHBIA ammapar Kypca (DU3HKH,

COIMPOBOXAATb BBICTYIIJICHHUC HpCSCHTaHHGﬁ

1.20

IIpU BbIIIOJHCHUHU y‘Ie6HBIX IMPOCKTOB H HCCIICOBAHUI (bHSPI‘ICCKPIX
IMpoHeCCOB PpacCpCACIIATb 00s3aHHOCTH B Irpymnmne B COOTBETCTBUU C
IIOCTABJICHHBIMHU 3aJadaMM, CJIICIUTH 3a BBIIIOJIHCHUCM IlJIaHa ,Z[CﬁCTBI/Iﬁ n
KOPPCKTHPOBATh €ro, aJCKBATHO OILCHHUBATDH COOCTBEHHBIN BKJIaJd B
ACATCIIbHOCTD TPYIIIIHL, BBICTpAaUBATb KOMMYHUKAaTUBHOC

BSaHMOﬂeﬁCTBHC, MMPOABJIAA TOTOBHOCTD PA3PCIIATh KOH(I)J'II/IKTLI

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus
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1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiiniaTth ABJICHUA 110 OIMMCAHHUIO UX XAPAKTCPHBIX CBOMCTB U Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PH3UUECKOE SBICHHUE

1.3

pacro3HaBaTh MpPOSBICHWE M3YYEHHBIX (U3MYECKHX SBICHHHA B
OKpPYKaIOIllEM MHUpPE, B TOM 4Hclie (prU3UUYecKue SBJICHUS B IPUPOJE, IpU
9TOM [EpPEeBOJUTh MPAKTUYECKYIO 3a7adyy B Yy4ueOHYIO, BBIJEIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUI

1.4

OTMCHIBATh U3yUEHHbIE CBOMCTBA TeNl U (pU3MUECKUE SBICHUS, UCIIOIb3YS
¢u3znueckue BEIMYMHBI, [P ONUCAHUM IPaBWJIBHO TPAaKTOBATh
(u3nyecKkuil CMBICI UCHOJIB3YEMbIX BEIUYHMH, 0003HAYEHUS] M €IUHULIBI
(¢u3NuecKux BEIUYMH, HAXOAUTh (OPMYJbI, CBSA3BIBAIOIIME JIaHHYIO
(u3NyYecKyl0 BEIUMYMHY C JAPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpaduku

HU3YUYCHHBIX 3aBHCHUMOCTEHN (1)I/13I/I‘-IGCKI/IX BEJINYNH

1.5

XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3MYECKHE SBICHUS M TIPOIECCHI,
WCMOJIb3ysl M3YyYECHHBIE 3aKOHBI, MPU OSTOM JaBaThb CJIOBECHYIO

(hbopMyTUPOBKY 3aKOHA W 3aIMCHIBATh €T0 MAaTEMaTHYECKOE BhIPAKECHUE

1.6

OOBACHATH (U3NYECKHE MPOILIECCHl U CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BISBIATDH
MPUYUHHO-CIICICTBEHHbIE CBSI3U, CTPOUTh OObsicHeHHe u3 2 — 3
JIOTHYECKHX I11aroB ¢ MOMOIIbIO 2 — 3 U3y4EHHBIX CBOMCTBA (PM3UUYECKUX

HBHCHHﬁ, (bPI?)PI‘ICCKI/IX 3aKOHa UK 3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3afaud (omuparompecs Ha cucremy U3z 2 — 3
ypaBHEHUI), UCIIOJIb3YS 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE (DU3HMUECKUE
BEJIMYMHBI: HA OCHOBE aHajM3a YCJIOBHUS 3a/layd 3allMChIBaTh KPaTKoOe
yCIIOBUE, BBISBIATH HENOCTAIOUIUE WM U30BITOUHBIE AaHHBIE, BHIOUPATDH
3aKOHBI U (HOPMYIIBI, HEOOXOTUMBIE AJISl PEUICHHS, TPOBOAUTH PACUETHI U
OIICHUBATh PEATUCTHYHOCTh IMOJYYECHHOTO 3HAa4YeHHs (PU3UUECKOn

BCINYHHBI

1.8

pacCiio3HaBaThb HpO6J'IeMLI, KOTOPBIC MOXHO PCIIWUTL IIpK IIOMOIIHU
(I)I/BI/I‘IGCKI/IX MCTOHAOB, HCIIOJIB3YA OIIMCAHUC HCCIICAOBAHNA, BBIACIIATD
IIPpOBEPACMOC  TIPCAIIOJIOKCHNUE, OLCHUBATL IIPABUJIIBHOCTH  IMOPAAKA
IIPOBCACHU HUCCIICOAOBAaHMA, AC1aTb BBIBO/JIHI, HUHTCPIIPETUPOBATH

PE3yIbTaThl Ha6J'IIO,Z[eHI/II71 " OIIBITOB

1.9

OpOBOAUTL  OIBITBI IIO Ha6J'IIOIICHI/IIO (I)I/ISI/I‘-IGCKI/IX SIBIGHUHM HWJIN

(I)I/I3I/I‘-IGCKI/IX CBOMCTB TE€I: CaMOCTOSTEIbHO CO6I/IpaTB YCTAHOBKY U3
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n30bITOYHOTO Habopa 00OpYIOBaHHWsS, ONMMCHIBATH XOJ OIBITA WU €ro

pe3yabTaThl, (HGOPMYITHPOBATH BBIBOIBI

1.10

MPOBOJIUTH MPU HEOOXOJUMOCTH CEPHIO MPSAMBIX MU3MEPEHUH, Ompeaess
cpeaHee 3HAuUCHHE U3MEpsIeMOil BeMWYMHBI ((POKYCHOE paccTOsHHE
coOuparomieid JMH3bI), OOOCHOBBIBaTb BBIOOp crocoda H3MEPEHHUs

(n3meputensHOTO TIPUOOPA)

1.11

NPOBOJIUTH HCCIICOBAHHE 3aBUCUMOCTEH (U3UYECKUX BEIWYHH C
WCIOJIb30BAHUEM TPSAMBIX HW3MEPEHHI: IJIaHUPOBATh MCCIIEA0BAHUE,
CaMOCTOSITEJIBHO  COOMpaTh YCTAaHOBKY, (UKCHUPOBAaTh PE3YIbTAThI
MOJIyY€HHON 3aBHUCHUMOCTH (DM3MYECKUX BEIMYMH B BHUAE TaOIHUIU

Fpa(l)I/IKOB, ACJIaTh BBIBOJBI IO PE3YJIbTaTaM UCCICI0OBAHUA

1.12

IPOBOANTE KOCBCHHBIC M3MCPCHUA (1)I/IBI/ILIGCKI/IX BCJIIMYMH: TJIAHUPOBATH
U3MEPCHH, CO6I/IpaTI) SKCIICPUMCHTAJIbHYIO YCTAaHOBKY M BBIIIOJHATH
U3MEPCHUA, CIICays npennomeHHoﬁ HHCTPYKIOWH, BBIYUCIIATH 3HAYCHUC
BCIMYMHBI HW AHAJIM3UPOBATH TIIOJYYCHHBIC PE3YJIbTaTbl C y‘-IéTOM

3aJJaHHOM MOTPEIIHOCTH U3MEPEHU N

1.13

coOmomaTh MpaBWa TEXHUKA  Oe30macHOCTH Tpu  paboTe C

1abopaTOPHBIM 000PYI0OBAHUEM

1.14

pa3nuyaTth OCHOBHBIE MPHU3HAKA W3YYCHHBIX (U3NYECKUX MOJIENEH:
MaTepuagbHasi TOUYKa, a0COJIOTHO TBEPJAOE TENO, TOUEYHBIM HMCTOUYHUK
CBeTa, Jy4Y, TOHKas JIMH3a, IUIaHETapHas MOJeNb aTOMa, HYKJIOHHAas

MOJEJIb aTOMHOTI'O sgapa

1.15

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS HU3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOIl HA UX OMHUCAHUS, UCTIOJIb3YS 3HAHUS O
CBOMCTBax (hM3MUECKUX SBJICHHM H HeoOXoAumble (U3HUECKUE

3aKOHOMCPHOCTH

1.16

HCIIOJIb30BATh CXEMbI U CXEMATUYHBIC PUCYHKH U3YUCHHBIX TCXHUYCCKUX
YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60pOB H TCXHOJIOTHUYCCKHUX IIPOLCCCOB
IIpu pPCIICHHUN y‘Ie6HO'HpaKTI/I‘leCKI/IX 3aJa4, OITHYCCKHC CXCMbI A

IMOCTPOCHUA H306p21)KCHPII>i B IIJIOCKOM 3€pKaJic U c061/1pa}0LueI71 JIMH3C

1.17

OPUBOAUTH  TpuUMepbl  (HaxoIuThb HMHQoOpMaANMIO O  IpuUMepax)
NPAaKTUYECKOTO MCIIOJb30BaHUs (U3UYECKUX 3HAHUM B IOBCEIHEBHON
KHU3HU Ui obecriedeHus: 6€30MacHOCTH MpU oOpalleH!H ¢ npudopamu u
TEXHUYECKUMH YCTPOHCTBAMM, COXPAaHEHHsI 3J0pOBbS M COOJIOACHUS

HOPM 3KOJIOTUYCCKOI'O MOBCACHUA B OKp}I)KaIOU.ICﬁ cpeae
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1.18

OCYIIECTBIISATh MOUCK HH(OpMarmu (PU3HUECKOrO COJIEPKAHHUS B CETH
WuTepHer, caMocTosTeNbHO (HOPMYITHUPYS MMOUCKOBBIN 3alpoC, HAXOIUTh
MyTH ONpPEIENCHHUs JOCTOBEPHOCTHU MOJyYCHHON WH(POPMAIIMKA Ha OCHOBE

HUMCIOIIUXCA 3HAHUM U JOIIOJIHUTCIBbHBIX HCTOYHUKOB

1.19

UCIIOJIb30BaTh MPU BBINOJHEHUH YYEOHBIX 3aJaHUM HAay4YHO-TIOMYJISPHYIO
AATEpaTypy (PHU3MUECKOTO COJEpXKaHWs, CHPABOYHBIC MaTEpUAIbI,
pecypcebl cetn MIHTEpHET; BiaaaeTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,

npeoOpazoBaHus HH(HOPMAIIMK U3 OTHOW 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

co37aBaTb COOCTBEHHbIE NMHUCHMEHHBIE U YCTHBIE COOOIEHUS Ha OCHOBE
nH(pOpMallUd U3 HECKOJBKUX HCTOYHUKOB (U3NYECKOTO COJIEpKAHUS,
MyOJIMYHO MPECTABIATH PE3YAbTaThl IPOEKTHOM WU MCCIEA0BATEIbCKON
NESTeIbHOCTH, TpPU ATOM TPAMOTHO  HCIIOJIb30BAaTh  M3YYEHHBIH
MOHATUIHBIN amnmapar HW3ydaeMoro pasjena (U3MKH U COMPOBOXKAAThH
BBICTYIUICHHE Tpe3eHTaruell ¢ yd4€ToM OCOOEHHOCTEH ayauTOPHH

CBEPCTHUKOB

1.21

MPU  BBIMIOJIHEHUU YUYEOHBIX IPOEKTOB U MCCIEAOBAHUN (UBNYECKUX
MPOLIECCOB paclpeeNiiTh 00s3aHHOCTU B TPYIINE B COOTBETCTBUU C
MMOCTABJIEHHBIMU 33Jja4aMHM, CJICAUTH 3a BBIIIOJIHEHUEM IUIaHA JCHUCTBUN U
KOPPEKTUpPOBaTh €ro, aJeKBaTHO OIEHHBaTh COOCTBEHHBIM BKJIaJ B
JeSTEbHOCTh TPYIIIBL, BBICTPauBaTh KOMMYHUKATHUBHOE

BSaHMOHeﬁCTBHC, IIPOABJIASA TOTOBHOCTH pa3speliaTh KOH(bJ'II/IKTBI
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INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kona

3JIEMECHTA

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IIOBHAHUU OKPYXKAIOILIETO MUPA

1.1

®usuka — Hayka O Impupole. SBieHMS NPUPOJIBL.
®usnyeckue  SABICHUSA: MEXaHUYECKHE,  TEIUIOBBIE,

OJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®duznyeckue BEIUYUHBI. V3MepeHne pu3NYecKuX BEJIUYUH.
O®uznueckue  npubopel.  IlorpemHocTs  U3MEpEeHHIA.

MexayHapoaHas CUCTEMA €IMHUIL

1.3

EcTecTBeHHOHayuHBIi METOJ TO3HAHUS: HaAOIIOJCHUE,
MOCTAaHOBKA HAYYHOTO BOMPOCA, BBIABMKEHUE THUIOTES,
OKCIIEPUMEHT TI0  TPOBEPKE  THIMOTE3, OOBSICHEHUE

HaOJIIOMaeMOTO SIBIICHUS

1.4

Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETICH

1.5

[IpakTrueckue paboOTHI:

N3MepeHne pacCTOsTHUM.

N3mepenne 00bEMa )KUAKOCTH B TBEPIIOTO Tea.
Onpenenenue pa3MepoB MaJIbIX TEJ.

N3mepenne Ttemmeparypbl IpU MOMOIIMA KHIKOCTHOI'O

TEPMOMETpA U JaT4yuKa TEMIIEPATYPHI

INEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHNU BEIIIECTBA

2.1

CTpOCHI/IC BCIICCTBA: aTOMbI H MOJICKYJIBI, HX PA3MCEPHI.

OHBITLI, JOKa3bIBaOMUEC JTUCKPETHOC CTPOCHUEC BCIICCTBA

2.2

I[BI/I)KCHI/IC 4aCTull BCIICCTBA. CBs3b CKOPOCTH IBHIKXCHUA

qaCTuIlj C TeMnepaTypoﬁ. BpOYHOBCKOG JBHXXCHHUC,

mddy3us

2.3

BzauMopelicTBue 4acTHUI] BEIIECTBA: MMPUTSKCHUC U

OTTAJIKUBAHHC

2.4

ArperatHple  COCTOSIHMSI ~ BEIECTBA: CTPOEHUE  Ta30B,
KUAKOCTEH M TBEPIABIX  (KPUCTAJUIMYECKHUX)  TeIl.

BzauMocBs3b MCKIAY CBOMCTBAMH BEIISCTB B Pa3HbIX




arperaTHblX COCTOAHUAX HW HUX ATOMHO-MOJICKYJIAPHBIM

CTpPOCHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI

[IpakTnueckue pabOThI:

Ounenka  auamerpa  aroMa  METOJOM  psangoB (¢
26 UCTIOJIb30BaHueM (oTorpaduii).

OnbITH IO HAOTIOIEHHUIO TEIUIOBOTO PACHIMPEHHSI T'a30B.
OnpIThl IO OOHAPYXEHUIO JEHCTBUS CUJI MOJIEKYISPHOIO

IMPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexannueckoe JBHKEHUE. PABHOMEpHOE U HEPAaBHOMEPHOE

3.1
JIBIKCHHE
3.9 Ckopocte. CpenHsisi CKOPOCTb NPU  HEPABHOMEPHOM
' IBIDKeHUH. Pacuér myTu v BpeMEeHH JIBYKCHHS
SBnenne wHepuuu. 3aKoH HMHEpUUU. B3aummopaeicTBue Ten
3.3 KaK IpUYMHA M3MEHEHHUs CKOPOCTH JIBHXKeHHsS Ten. Macca
KaK Mepa MHEpTHOCTHU Tella
34 [InotHOCTH BemecTBa. CBA3b IUIOTHOCTH C KOJIMYECTBOM
' MOJIEKYJ B €IUHUIE 00bEMA BELIECTBA
3.5 Cuiia KaK XapaKTepUCTHUKa B3aUMOJICUCTBUS TEI
35 Cuna ynpyroctu W 3akoH ['yka. M3mepenue cuibl C
' MOMOIUIBIO JUHAMOMETpA
37 SBnenue TAroTeHus W cuia TsokecTd. Cuila TSHKECTH Ha
' npyrux mianerax. Bec tena. HepecomocTh
38 Cuna Tpenus. TpeHnue cKoNbKeHus U TpeHue nokos. Tpenue
. B [IPUPOJIC U TEXHUKE
3.9 CroxxeHue CWJI, HampaBJEHHBIX IO OJHOW MPSIMOIl.
' PaBHOelicTBYIOIIAs CHIT
[IpakTueckue pabOTHI:
Omnpenenenre CKOPOCTH PaBHOMEPHOTO ABIKEHHUs (IIapuka
3.10 B JKHJIKOCTH, MOJENHU DIEKTPHUUECKOTO aBTOMOOWIS M Tak

nanee). OmnpeneneHue CcpeaHEl CKOPOCTHU  CKOJIBKEHUS
Opycka WIM IIapuKka [0  HAKIOHHOW  TUIOCKOCTH.

OHpCI[eHCHI/Ie IIJIOTHOCTH TBép,[[OFO TCI1a. OHBITBI,
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JEMOHCTPUPYIOLLKE 3aBUCUMOCTD pacTsKeHust
(medopmanuv) TPYKUHBI OT TMPHIOKEHHOW CHJIBI. OTBITHL,
JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIbKEHUS

OT BEca TeJa U XapaKTepa COMPUKACAIOIINXCS IOBEPXHOCTEN

dusznyeckne SBICHUSA B mpupoaec: IMpUMEPbl IABHKXCHUA C

3.11 pPa3MYHBIMA CKOPOCTSIMM B JKMBOM M HEXHUBOW IPHUPOAE,
JICCTBUE CUITBI TPEHUSI B TIPUPOJIC Y TEXHHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, HOIIIUITHUKH

TIABJIEHME TBEP/BIX TEJL, )KUIKOCTEI 1 TA30B

4.1

HaBnenue T1BEpAoro Ttena. CrnocoObl yYMEHBIIEHHUS H

YBCINYCHUA OAaBJICHUA

4.2

JlaBmenne raza. 3aBHCHMOCTh JaBJICHHS ra3a OT 00BEMa,

TEMIIEpaTyphl

4.3

Ilepenaua naBieHWst TBEPIBIMH TEJIAMH, >XUIAKOCTAMH U

razamu. 3akoH [lackansa. [ITHeBMaTHuecKre MalluHBI

4.4

3aBUCHMOCTh  JABJICHUS  JKUJIKOCTH  OT  TIIyOWHBI.
['mppocraTudeckuii mapagokc. CooOmarmuecss COCY/IbI.

Fnz[paBaneCKne MEXaHU3MBbI

4.5

Atmochepa 3emuim u atmocdepHoe maBieHue. [IpuyuuHBI
CYIIECTBOBAHUS BO3AYMHONW 00009k 3emud. OmnbIT
Toppuyennu. 3aBUCUMOCTH aTMOC(EPHOTrO JaBJICHHUS OT

BBICOTBI HaZl YPOBHEM MOP

4.6

Usmepenne armocdeproro namienus. [Ipubopsl ams

U3MepeHus: aTMOC(HEPHOro JaBJICHUS

4.7

I[eﬁCTBHC KHUIKOCTH M I'a3a Ha HOFPY)KéHHOG B HHUX TCJIO.

BriTankuBaromias (apxuMeoBa) cuina. 3aKoH Apxumena

4.8

[LnaBanue tein. Bo3ayxoruiaBanue

4.9

[IpakTuueckue paboOTHI:

HccaemoBanne 3aBUCHMOCTH Beca Tejla B BOJE OT 00BEMa
NOTPY’KEHHOW B JKUAKOCTh YacTu Tena. OrnpeneneHue
BBITAJIKUBAIOIIEH  CHIIBI, JNENCTBYIOIIEN Ha  TEJo,
IOIPYKEHHOE B JKHUAKOCTh. IIpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOLIEH CUJIBI, JENCTBYIOIIEN HA TEJIO B KUIKOCTH,

OT MAcCChI T€Ja. OHBITBI, ACMOHCTPHUPYIOIIUC 3aBUCUMOCTDH
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BBITAJIKUBAIOLIEH CUJIbI, IEUCTBYIOIIEH HA TEJIO B KUIKOCTH,
0T o0BbéMa MOTPYXKEHHOW B JKHUIKOCTh YacTU Tela W OT

IUIOTHOCTU JKuAKOoCcTH. KoHcTpyumpoBaHue apeoMerpa WM

KOHCTPYUPOBAaHUE JIOIKH u ompeeieHue ee
Irpy30I10AbEMHOCTH
410 ®duznyeckue SBICHUS B NPUPOJIE: BIUSHUE aTMOCHEPHOIO
' JTaBJICHUS Ha )KMBOW OpraHu3M, IJIaBaHUE PbIO
Texnuueckne  ycTpoilcTBa:  CcOOOIIAIOIIMECS  COCYIBI,
411 YCTPOMCTBO  BOJOINPOBOJA,  THUAPABIMYECKHH  IIpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, SHEPT' U

5.1 Mexanudeckas pabora
5.2 Mexanudeckasi MOITHOCTh
£ 3 [IpocTeie MEXaHU3MBI: pbIYar, OJIOK, HAKIOHHAS TJIOCKOCTb.
' [IpaBuito paBHOBECHS pblYara
5.4 [IpumeneHue npaBuia paBHOBECHS pblyara K 0J10Ky
«3onotoe mpaBuiIo» MexaHuku. KoadduumeHT momae3Horo
5.5 nercTBUsT MexaHu3MoOB. IIpocTele MeXaHW3MBI B OBITY U
TEXHUKE
5.6 [ToTeHnmanpHas SHEPruu TeJla, MOJHATOr0 HaJ 3eMIIEi
5.7 Kunerndeckas sHeprus
Eg [TonHas MexaHuyeckass OJHEprus. 3aKOH W3MEHEHUS U
' COXPaHEHUS MEXaHUYECKON IHEPrUU
[IpakTueckue pabOTHI:
Omnpenenenve pabOThl CUJIBI TPEHUS TPU PABHOMEPHOM
Eg JNBUKEHUH TeJla IO TOPU3OHTAIBHONW  TOBEPXHOCTH.
' UccnenoBanue ycnoBuil paBHOBecusi peiuara. M3mepenue
KITJI HaknmoHHOM mockocTh. M3ydenne 3akoHa coXpaHeHus
MEXaHUYEeCKOUW SHEepPrun
5.10 duznyeckue SBJICHUS B IPUPOJIC: PhlYaru B Telle YeJIoBeKa
TexHuuecknue  yCTpOMCTBA:  pblyar, [OJABIKHBIA U
5.11 HEMOJIBWKHBIA OJOKHM, HAaKJIOHHAs IUIOCKOCTh, MPOCTHIC

MCXaHHU3MEI B 6LITy
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8 KUIIACC

Kon Kon
IIpoBepsiemble 3JIeMEHTHI COAePKAHUS
pasjaena 3j1eMeHTa
TEITJIOBBIE SABJIEHU S
OCHOBHBIE  TIOJIOKEHHSI ~ MOJICKYJISIPHO-KHHETHYECKOM
6.1 TEOpPUH CTPOSHHS BemlecTBa. Macca M pasMepbl MOJIEKYIL.
' OnbITE, TOATBEPXKAAIONIMNE OCHOBHBIE  TOJOXKCHHUS
MOJIEKYTSIPHOKHHETUIECKOH TEOpUH
6.2 Mogenu TBEPIOTO, KUAKOTO U Ta3000pa3HOTO COCTOSTHUN
' BeniecTBa. Kpucrammyeckue u amopdHsie Tena
6.3 OObsicHEHNEe CBOMCTB Ia30B, JKUAKOCTEH U TBEP/IBIX TET HA
' OCHOBE TTOJIOKEHUH MOJIEKY TSI PHOKHHETUIECKOH TeOpUHr
6.4 CMaunBaHWe W KalTWJUISIPHBIC SBJICHUS
6.5 TenoBoe pacHMpeHne U C)KaThue
5.6 Temneparypa. CBsi3b TeMIepatypbl CO CKOPOCTHIO
' TEIUIOBOTO JABM)KEHHUS YaCTHUII
6 5.7 Bayrpennsis sHeprus. CrocoObl M3MEHEHHUS BHYTPEHHEH
' SHEPruu: TeIuonepeaaya U CoBepIIeHne padboThl
5.8 Bunel Temonepenauu: TEIUIONPOBOAHOCTh, KOHBEKIIHS,
' U3ITy4CHHE
6.9 KonnuecTBo TerioTel. Y aenpHas TEIIOEMKOCTh BELIECTBA
TeruiooOMEeH ©  TEIIOBOE paBHOBecHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
511 [InaBnenue u oTBEepAECBaHHE KPHUCTAJUIMYECKUX BEIIECTB.
. VYaenpHas TETIOTA IJIABJICHUS
[TapooGpazoBanue u konaeHcanus. Mcnapenue. Kunenue.
6.12 VYnaenbHas Temyora mapooOpa3oBaHUsA.  3aBUCHMOCTb
TeMIIepaTypbl KUIIEHUS OT aTMOC(EPHOTO aBICHUSA
6.13 BnaxxHocth Bo31yxa
6.14 OHeprus TOIMBA. Y IeibHasl TEMJI0TAa CTOPAHUS
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[Mpunnuner  pabotel  TeroBbix  japurarenei  KITJ]
6.15 TEIJIOBOTO JBUTATEIISL. TeEIUIOBBIE ABUTATEIW W 3alllUTa

OKpYKarollen cpeibl

3akoH COXpPAaHCHUA W NPCBpALICHUSA SHCPIrUr B TCIIJIOBBIX
6.16
nporeccax

[IpakTnueckue pabOThI:

OmnbITEl 10 OOHAPYXEHHUIO JECHCTBHSI CHII MOJICKYJISIPHOTO
PUTSDKEHUS.

OnpITHI MO BBIPALIMBAHUIO KPUCTAJIJIOB IOBAPEHHON COJU
WIH caxapa.

OnbITEl MO HAOMIOJAEHUIO TEIUIOBOTO PACIIUPEHHS Ta30B,
KUJKOCTEN U TBEPABIX TEIL.

Omnpenenenre JaBleHNs BO3/lyXa B OajsIoHe MITPHIIA.
OnbITEL, JAEMOHCTPUPYIOIIHWE 3aBHUCHUMOCTH JIaBJICHHS
BO3/lyXa OT ero 0o0bEMa 1 HarpeBaHuUs WIN OXJIAKICHUSI.
[IpoBepka TrHUIOTE3bl JHUHEHHOW 3aBUCUMOCTU JIJIMHBI
CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKON TpyOKe OT
6.17
TEMIIEPATYPHI.

Habmronenne w3MeHEHHMs] BHYTPEHHEW SHEpPrUM Teia B
pe3ynbTaTe Terionepeaadn U paboThl BHEITHUX CHUIL.
HccnenoBanue sBiIEHUS TEIJIO0OOMEHa MpPU CMEUIMBAHUU
XOJIOJTHOM U TOPsiYEH BOJIBI.

Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOM
Opu  TEII00OOMEHEe C  HarpeTbiM  METaJUIMYeCKUM
UIHH]IPOM.

Omnpenenenue yaenbHOM TEIUIOEMKOCTH BEILIECTBA.
HccnenoBanue npoiiecca ucnapeHusl.

OrnpeneneHre OTHOCUTENBHON BIIaXKHOCTH BO3/yXa.

OnpeneneHI/Ie YI[eHLHOﬁ TCIJIOTHI IIJIaBJICHUA JIbAA.

®dusznyeckue SBICHUS B npupoae: MOBEPXHOCTHOC
HATAXKCHUC W KAIIWUIAPHBIC  ABJICHUA B IPUPOIAC,
6.18
KpUCTAJJIBI B MPUPOAC, U3ITYYCHHC COJ'IHI_Ia, 3aMCpP3aHuC

BO/I0EMOB, MOpPCKHE OpH3bl; 00pa3oBaHHE POCHI, TYMaHa,
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WHes, CHera.

6.19

TexHuueckue  yCTpPOMCTBA:  KallWUIAPBL,  IIPUMEPHI
UCIIOJIb30BAaHUSl KPUCTAJUIOB, KUAKOCTHBIA TEPMOMETP,
JATYMK TEMIEPATypbl, TEPMOC, CHCTEMA OTOILICHUS
JIOMOB, THTPOMETpPbI, IICUXPOMETp, MapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHusl.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 DnekTpuzalus Tel. JBa posa aIeKTpUIeCKUX 3apsioB
B3aumopeiictBue  3apspkeHHBIX  Ten.  3akoH  Kynona
7.2 (3aBHCHMOCTbh CHUJIbI B3aUMOJICUCTBUS 3apsHKEHHBIX TET OT
BEJIMYMHBI 3aPsIJIOB U PACCTOSIHUS MEX 1Y TEJIaMu)
DnekTpuyeckoe moJie. Hanpsk€HHOCTh 3IIEKTPUUYECKOTO
7.3 nostst. [lpuHnun cynepno3uuu 31eKTpUYecKux noJen (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn osnexTtpudeckux 3apsAaoB. DJIEMEHTapHBIN
7.4 anekTpuueckuil 3apsaa. Crpoenue aroma. [IpoBomHUKH U
TUDIIEKTPUKU
7.5 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiaa
- DIIEKTPUUYECKUI TOK. YcnoBust CYILLIECTBOBAHUS
' ANEKTPUYECKOT0 TOKA. VICTOUHMKH MOCTOSTHHOTO TOKA
27 JleficTBUS AJEKTPUYECKOr0 TOKa (TEIIOBOE, XUMUYECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U Tazax
- Onekrpuueckas nenb. Cuna ToKa. DIEKTPUUYECKOE
. HaNpsDKEHUE
29 ConpoTuBi€HUE MPOBOJHUKA. YEIBHOE CONPOTHBICHUE
. BelIeCTBa
7.10 3akoH OMa 11 yJacTKa LeTH
[locnenoBarenpHOE M NIapauIeIbHOE  COEIMHEHUE
7.11
IIPOBOJHMKOB
210 PaboTa 1 MOIITHOCTh JEKTPUUECKOTO TOKA. 3aK0oH JI>Koyis

— JleHna
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DJEeKTpUYeCKue LeNu € TOTPEOHTENH 3IIEKTPHUYECKON

13 sHepruu B ObiTy. KopoTkoe 3ambikanue
IToctostHHblE MarHuThel. B3anmoaeicTBHE IMOCTOSHHBIX
7.14
MarHuTOB
MaruutHoe nose. MaraurHoe nosie 3eMJId U €ro 3HaueHue
7.15
IUTSL JKA3HU Ha 3eMIIe
216 OmnpiT Opcrena. MarHurHoe 1noJie 3JIEKTPUUYECKOr0 TOKA.
. [IpuMenenue >MeKTPOMarHuTOB B TEXHUKE
JlelicTBM€ MAarHUTHOTO TIOJISI HAa TPOBOJHUK C TOKOM.
717 DneKTpoaBUraTesb MOCTOSIHHOTO Toka. lcnonp3oBaHue
. JJIEKTPOJIBUTATENIEl B TEXHMYECKMX YCTPOMCTBAaX M Ha
TpaHCIIOPTE
- 18 Omnebrter @apages. SIBieHNUE ANEKTPOMarHUTHON MHAYKIIUH.
' [IpaBuito Jlenna
OnekrporeHeparop. CrocoObl MOTYyUYEeHUS IMEKTPUIECKOM
7.19 SHEPTHH.  OJJEKTPOCTAHIMM  HAa  BO30OHOBIISIEMBIX
VMCTOYHHMKAX SHEPTHH
[IpakTrueckue pabOTHI:
OnBbITHI 110 HAOMIOEHUIO SJIEKTPU3AIUHU TEI UHAYKIUEH U
IIPU CONPUKOCHOBEHHH.
HccnenoBanue JOEHUCTBHUS  AJIEKTPUYECKOrO IMOJSL  Ha
IIPOBOJIHUKH U TUIJIEKTPUKH.
COGopka u mpoBepka pabOTHl AJIEKTPUUYECKOH IENu
MOCTOSIHHOTO TOKA.
7.20 W3mepenue u perynmpoBaHue CUJIbI TOKA.

W3mepeHue u peryupoBaHue HAPSHKCHUS.
HccnenoBanue 3aBHCHMOCTH CHIIBI TOKA, MIYIIETO 4epe3
PE3UCTOP, OT COMPOTHUBIICHHS PE3UCTOPA U HANIPSDKECHUS HA
pesucrope.

OnbITHI, JIEMOHCTPHUPYIOIITHE 3aBHCUMOCTh
AJIEKTPUYECKOTO COMPOTHBIICHUS TPOBOJHHKA OT €ro

JJIMHBL, IJIOMaa MOTIEPEYHOI0 CCUYCHUA U MaTCpuaiia.
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[IpoBepka mpaBwia  CIOXKEHUS  HANPSOHKEHUW — MpU
MOCJIeIOBATEIbHOM ~ COCIIMHEHUHM  JIBYX  PE3HCTOpPOB.
[IpoBepka mpaBwia JUisi CUJIBl TOKA MPU IMapaieIbHOM
coeMHeHUU  pesuctopoB.  OmpeneneHue  pabOTHI
JJEKTPUYECKOTO  TOKa, UAYHIErO0  4Yepe3  PEe3UCTOP.
OmpeneneHne  MOIIHOCTH  JJCKTPUYECKOTO  TOKa,
BBIJIETISIEMON Ha pe3ucrope. MccimenoBaHue 3aBUCHMOCTH
CHJIBI TOKA, MJIYIIIETO Yepe3 JIAMIIOYKY, OT HaNpsHKEHUS Ha
Hei. Onpenenenne KIIJ wnarpeBatens. Hccnenoanue
MarHMTHOTO B3aUMOJICUCTBUSI TIOCTOSHHBIX MAarHUTOB.
N3yuenne MarHUTHOTO TOJISI MOCTOSTHHBIX MarHUTOB MPU
ux oObeMHEHUU U pa3aenennn. MccnegoBanue AeUCTBUS
AJIEKTPUYECKOTO TOKa HAa MAarHUTHYIO CTpenKy. OTBITHI,
JIEMOHCTPHUPYIOIIHE 3aBHCUMOCTh CHJIBI B3aUMOJICUCTBUS
KaTylIikhk ¢ TOKOM W MarHura OT CHJbl TOKa U
HanpaBJIeHUs TOKa B KaTymke. l3ydeHuwe neicTBus

MAar"HuTHOTO 10JI4 Ha IMPOBOAHUK C TOKOM.

KonctpyupoBanue u H3y4eHue paboThI
3JIEKTPOIBUTATES. N3mepenne KITA
ANEKTPOABUTATEIHHON YCTaHOBKH. OnbIThI o

HCCICOOBAaHUIO SBJIICHUA BHCKTpOMaFHHTHOﬁ HHAYKIHUHA:
HCCIICO0BAaHUC W3MCHEHHMH 3HAaYeHHSI U HaIlrpaBJICHUA

HHAYKIIHOHHOI'O TOKa

7.21

duznyecKue SBICHUS B MIPUPOJIC: ANEKTPUUECKHIE SIBICHUS
B arMocdepe, DIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOe ToJe 3emiu, JApeid MOoNCoB, POIb

MAar"guTHOTIO ITIOJIA AJIA )KM3HH Ha 3CMJ'IC, IMOJIAPHOC CUAHUC

1.22

Texnudyeckne yCTpPOWCTBA: AIEKTPOCKOM, aMmIepMeTp,
BOJIBTMETP, PEOCTaT, CUETUMK DJICKTPUUYECKON SHEpruw,
JNEKTPOOCBETUTEIbHBIE  MPUOOpPHI,  HarpeBareiIbHBbIC
ANEKTPOTPUOOPHI (mpumeps), ANEKTPUUECKHUE
NPEIOXPAHUTENN, JJIEKTPOMArHUT, DJIEKTPOJBUTATEIH

IMMOCTOAHHOTI'O TOKA, TCHEPATOP IMOCTOSAHHOTO TOKA

51




9 KUIIACC

Kon Kon
[IpoBepsieMbIe 3JIEMEHTHI COACPKAHUS
pazzena JIIEMEHTa
MEXAHUWYECKUE ABJIEHUA
8.1 Mexannueckoe  JBHKEHHE. MarepualibHasi — TOYKA.
' Cucrema orcuéra
8.2 OTHOCHTEITHHOCTh MEXaHUICCKOTO JIBIKEHUS
8.3 PaBHOMEpHOE MPSMOTMHEHHOE ABIKEHHE
HepaBnomepHoe npsimonuHeliHoe nBmkeHune. Cpenuss u
8.4 MTHOBEHHAss CKOPOCTh Tejla TMpU HEPABHOMEPHOM
TIBUKEHUT
8.5 VYckopenue. PaBHOYyCKOpEHHOE MIPSAMOJIMHENHOE
' JIBUKCHHEC
8.6 CobOonHoe magenne. OnbITe! [ anuines
PaBHOMEpHOE JBIKEHUE TO OKpyXHOCTU. [lepuonm u
8.7 yacToTa oOpamieHus. JIMHEiHas W yrjaoBas CKOPOCTH.
LleHTpOoCTpEeMUTENBHOE YCKOPEHHE
8 8.8 [Tepsrrit 3akoH HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpertwuii 3akon HeroToHa
8.11 [TpuHIUTI CYTIEPITO3UIINH CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHUs: CWJIa TPEHHUS CKOJBKEHHUS, CUjia TPEHUs
' MOKOSI, IPYTrye BUIbI TPCHHUS
814 Cuna TSKECTH M 3aKOH BCEMHUPHOTO TSITOTCHHSL.
' YckopeHnue cBOOOIHOTO MaACHUS
815 JBuxenne  tuianer  Bokpyr — Comnma.  IlepBas
' KoCcMUYeckasi ckopocTb. HeBecoMocCTh U meperpy3ku
PaBHOBecHe MaTepuanbHONW TOYKH. AOCOIIOTHO TBEPIOE
8.16
TEJOo
8.17 PaBHOBecne TBEpHOro TENa C 3aKpEIJIEHHOHW OCBHIO
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BpauieHuss. MomeHnt cuibl. LieHTp Tskectn

8.18

HNmnynec tena. M3menenne umiyibca. IMmynsc cuiibt

8.19

3aKOH COXpaHEHMsI UMITYJIbCa

8.20

PeakTtuBHOE NBMKEHUE

8.21

Mexannueckasi paboTa ¥ MOIIHOCTb

8.22

Pabora cun TsbkecTH, ynpyroctd, TpeHus. CBA3b

SHEPTruU U pabOTHI

8.23

HOTGHHI/IaHBHaﬂ OHEPIrusi TCI1a, noaAHATOTO Hazg

MOBEPXHOCTHIO 3eMJIH

8.24

[ToTeHnmanpHass SHEPTUs CKATON NIPYKUHBI

8.25

Kunernueckass sHeprusa. TeopemMa O KHHETHMYECKOU

SHEpruu

8.26

3aKOH COXpaHEHMs] MEXaHUYECKON SHEPIHH

8.27

[IpakTnueckue pabOTHI:

Onpenenenne CpeaHEH CKOPOCTH CKOJBKEHHUs Opycka
WIM JIBIDKEHUS IlIapuKa IO HAaKJIOHHOW TIIOCKOCTH.
Omnpenenenre yCKOpPEHUs Tella MPH PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKIIOHHOM MJIOCKOCTH.

HccrnenoBanue 3aBUCHUMOCTH MYTH OT BpPEMEHH IIpH
PaBHOYCKOPEHHOM JBMKEHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THMOTE3bI: €CIU MPU PABHOYCKOPECHHOM
JIBUKEHUH 0€3 HayalbHON CKOPOCTH IMYTH OTHOCSITCS Kak
pAn HEU€THBIX  4YMCeld, TO  COOTBETCTBYIOLIUE
MPOMEXKYTKH BPEMEHH OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUS CKOJIBKEHUS
OT CWJIBl HOpPMalbHOro JaBieHus. OnpeneneHue
kodhdunuenTa TpeHUs ckoipxeHus. OrmnpeneneHue
KECTKOCTH TpYKuHBL. OnpeneneHue padOThl  CHUITBI
TPEHUsT TMNpPU PABHOMEPHOM JIBIJKEHMHM Tela 10
TOPU30HTAIBHOW TMOBepxHOCTH. OmpenaeneHune padOTHI
CWJIBI YIIPYTOCTH IIPH MOABEME I'Py3a C UCIOJIb30BaHUEM

HCIIOJABHXKHOI'O M IIOABHXKHOI'O OJIOKOB

8.28

®dusnyeckue sBJICHUSI B npupoac: IMpUJIMWBLBLI U OTJIUBEI,

JABMKCHHUC IIJIAHET ConaeuHoi CUCTCMbI, PCAKTHUBHOC
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ABUIKCHUC )KUBBIX OPraHU3MOB

8.29 TexHuueckue  yCTpOMCTBA:  CIHMAOMETpP,  JATYUKHU

II0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHBI

9.1 KonebarenbHoe nBmxeHne. OCHOBHbIE XapaKTEPUCTUKU
KOJIeOaHM: IEPHUO/I, YaCTOTa, aMIUTUTYAA

9.9 Maremarnueckuit u IIPYKUHHBIN MAasiITHUKHU.
[IpeBparenue sHEprun Mpu KoyedaTeILHOM ABHKCHUN

0.3 3aryxaromue KosiebaHus. BbIHyX/eHHbIE KoJeOaHus.

Pe3onanc

Mexaunueckne BOJHBL. CBOMCTBA MEXAaHUYECKHX BOJIH.
0.4 [IpomonbHbIe M TIOTIEpeYHBIE BOJIHBL J[JIMHA BOJHBI U
CKOpPOCTh €€ pacnpocTpaHeHus. MexaHn4eCcKue BOJIHBI B

TBEPIOM TeJle, CEICMUYECKUE BOJTHBI

9.5 3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6 NHudpa3Byk u yapTpa3Byk

[IpakTrueckue paboOTHI:

Omnpenenenne  4YacTOTBI WM TEepUoAa  KoOJIeOaHHI
MaTEeMaTUYEeCKOro MasiTHHKA.

Omnpenenenne  4YacTOTBI WM TEepUoAa  KOJIeOaHUH
MPY)KUHHOTO MasTHUKA

9.7 HccnenoBanue  3aBUCHUMOCTH — TepUoja  KoJieOaHH
' MOJBEINICHHOTO K HUTH Tpy3a OT JJIMHBI HHTH.
HccnenoBanue  3aBUCHUMOCTH — TepUoja  KoJieOaHH
OPYKHHHOTO MasTHHKa OT Macchl Tpy3a. I[IpoBepka
HE3aBUCHMOCTH repuoia KoJIeOaHMI rpy3a,

IMNOABCIICHHOI'0O K HUTH, OT MACCHI I'py3a U JKECTKOCTH

IIPY>XUHBIL. I/I3MepeHI/IC YCKOPCHUA CBO6OI[HOFO naacHuA

dusznyeckue SBJICHUS B npupoac: BOCIPUATUC 3BYKOB
9.8 JKUBOTHBIMH, 3EMIJICTPACCHUC, celicMHU4YecKue BOJIHBI,

OyHaMH, 5X0

99 Texanuueckue YCTpOﬁCTBaZ 9X0JIOT, HCIIOJb30BAHHC

yIAbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI
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101 DNEKTPOMarHUTHOE MOJj€. ODJIEKTPOMArHUTHBIE BOJIHBL
' CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 3€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHasi mnpupoja cera. CKOpoOCTb CBeTa.
' BouiiHOBBIE CBOMCTBA CBETA
[IpakTnueckue pabOThI:
10.4 N3yuenne  CBOWCTB  JJIEKTPOMArHUTHBIX  BOJIH  C
MOMOIIIBI0 MOOMIIBLHOTO TenedoHa
®dusnyeckue SBIEHUS B NpuUposie: OHOJIOTHYECKOE
10.5 JIENCTBHE BHJIIMOTO, YABTPAPHOIETOBOTO 51
PEHTI€HOBCKOIO U3JIy4eHHI
106 Texanueckue YCTpOMCTBA: HCIIOJIb30BAHNUE
' 3JIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JlyueBas monens cBera. MIcTOUHMKH CBETa
11.2 [IpssMonMHEITHOE pacIpOCTpaHEHHE CBETA
Ortpaxenne cBeta. [Imockoe 3epkasio. 3aKOH OTPaKEHUS
11.3
CBETa
114 [Ipenomnenne cBeTa. 3aKOH TNPEJIOMJICHHS CBETA.
' [TosHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 Jlunza. Xop jrydeii B THH3E
116 Onrtuueckass cucrema (oToanmapara, MHUKPOCKONA MU
' TEJIECKOIA
11
117 I'maz kak onTuueckas cucrema. bimzopykocTs U
' JAIbHO30PKOCTh
m Paznoxenue Oenoro ceera B cnekTp. OnbiTel HeloToHA.
' CroxeHue cieKTpalibHBIX 11BeTOB. [lucnepcus cBeta
[IpakTuyeckue paboOThI:
#H#Par###ccnenoBanre 3aBUCMMOCTH YIJIa OTPaXKEHUS
CBETOBOTO JIy4a OT yIJla NaJcHHUs.
11.9 N3yuenune XapakTepUCTHK H300pakeHUs INpeaMeTa B
IUIOCKOM 3€pKaJle.
HccnenoBanue  3aBUCUMOCTH — yIyla  NIPEJIOMIJICHMS
CBETOBOTO JIy4a OT yIJla NaJCHUs Ha TPAHMIIE «BO3JYX —
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CTEKIJIO».
[Tomyyenne u300pakeHU C TOMOLIBIO COOMpPAOLICH
JIUH3BL
Omnpenenenre (HOKYCHOTO pPACCTOSHUS W ONTHYCCKOU
CWJIBI COOMPAIOIIEH JIMH3HI.
OMBITHI 110 Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.
OnbITEl 1O BOCHPHUATHIO IBETa MPEAMETOB IMPU HX
HaOIIOIEHUH Yepe3 I[BETOBbIC (DUITBTPHI
®dusndeckue sBiIeHHUS B mpupojne: 3arMmenus CoiHIa U
11.10 JlyHbl, 1BeTa TEJ, ONTHYECKHE SIBJICHUS B aTMmocdepe
(uBeT HEOa, pedpakius, pamgyra, MUPax)
111 Texanueckue YCTpOMCTBA: OYKH, [IEPUCKOTI,
' dboToanmapar, ONTUYECKHE CBETOBOIBI
KBAHTOBBIE SABJIEHUA
121 Onbitel Pezepdopna w mmaHeTapHas MOJETb aToMa.
' Monens aroma bopa
192 Hcnyckanne w moryionieHue cBera aToMoM. KBaHTHIL
' JIuHeityaTeie CIEKTPbI
12.3 PaguoaktuBHOCTB. Anb(a, OeTa- 1 raMMa-u3ITydeHHs]
194 Crpoenue atoMHoro siapa. HykinoHHas Mozienb aTOMHOTO
' sanapa. M3oTomnsl
125 PannoaktuBHbeie npeBpamenus. llepuon mnosypacmnana
' ATOMHBIX SIJEP
12 196 SnepHble peakiuu. 3aKOHbI COXpPAHEHHUs 3apsAI0OBOTO U
' MacCOBOT'O YUCEI
12.7 DHeprus CBs3U aTOMHBIX siaep. CBsi3b MacChl U SHEPTUU
198 Peakuun cuntesa u nenenus anep. VcTouHMKU 3HEpruu
. CoiHna u 3B€371
129 Snepnas  osHepreruka.  JleMcTBME — paAMOaKTUBHBIX
' M3JIyY€HHI Ha )KUBbIE OPTaHU3MBI
[IpakTueckue pabOTHI:
Habmionenne CIUIOMIHBIX W JIMHEHYaThIX  CIEKTPOB
12.10
U3IIy4YEHHUS.
HccnenoBanue TpeKoB: U3MEPEHUE PHEPTUU YACTHULIBI 110
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TOPMO3HOMY TyTH (110 poTOTpadusim).

W3mepenune paanoakTHBHOTO GoHA

®usnyeckue ABICHUS B IPUPOJE: ECTECTBEHHBIN

paanoaKTUBHBII ¢oH, KOCMUYECKHE Jy4H,
12.11 palMOAaKTUBHOE M3JIyYCHUE MPUPOIHBIX MHUHEPAJIOB,
JEUCTBHE PAJAMOAKTHBHBIX M3JIydEHUH Ha OpraHu3M
YeJ0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOTII,

VHJVBHIyaJIbHBIA TO3UMETp, KaMepa Buiibcona
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TEMATHUYECKOE IINIAHUPOBAHHUE

7 KJIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoasnsbie | IIpakTnuyeckue
n/n NporpamMmbl Bcero 5 p o0pa3oBaTtejibHbIE
padoThI padoTsl pecypebi
Pa3nes 1. @u3uka u e€ poJib B IO3HAHMHN OKPY/KAIOLIEro MUpa
bu6moreka [IOK
11 @u3mKa - HAyKa O IPHPOJE 2 https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
1.2 dusnyeckie BEININHEI 2 1 https://m. edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/T ITO3HAHUS 2 1 bubmorexa LOK
' yi a https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznea 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUH BellleCTBA
bu6moreka [IOK
2.1 Crpoenue emecTsa 1 https://m.eds00.ru/7f416194
29 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 2 1 bubnuoreka [JOK
' BEIIIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 https://m.eds0o.ru/7f416194
Wtoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bubmuoreka [JOK
3.1 Mexanuteckoe npikeHne 3 https://m.eds00.ru/7f416194
bu6mmoreka [JOK
3.2 HMuepuus, macea, mI0THOCTS 4 1 https://m.eds00.ru/7f416194
3.3 Cuna. Bunpe! cun 14 1 2 bubanorexa [IOK

https://m.edsoo.ru/7f416194
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Hroro no pazgeny 21

Pa3nea 4. /laBinenne TBEPABIX TeJl, dKUAKOCTEH U ra3oB

41 [asnenue. [lepenaya gqaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapiierme xuKocTH > https://m.edso0.ru/7f416194
bubmmoreka [IOK
43 | ArmochepHoe naieHne 6 https://m.eds00.ru/7f416194
44 JlelicTBrE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE B 7 3 bubnuotexa [JOK
' HHX TEJIO https://m.edso00.ru/7f416194
Hroro o pazgeny 21
Pa3nea 5. PaGora u MomiHoCTb. JHEprus
bu6moreka [IOK
5.1 Pabora 1 MoIEOCTS 3 1 https://m.edsoo.ru/7f416194
bu6moreka [IOK
5.2 HpocThie Mexanu3MEL 5 1 https://m.edsoo.ru/7f416194
bu6moreka [IOK
5.3 MexaHudeckas SHEPTHsI 4 1 https://m. edsoo,ru/7f416194
Hroro mo pazgeny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 68 12
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8 KUIIACC

KosauuecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ HaumeHoBaHue pa3ie/ioB U TeM Kontpoabibie | TpakTHueckue (uudposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTejibHbIE
padoTsI padoThI pecypeI
Pasnen 1. TensoBble siBeHUs
. bubmmoreka [{OK
11 CrpoeHue u CBOWCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
1.2 TennoBsie mporecch 21 1 5 https://m. edsoo.ru/7f4181ce
Wroro mo pazueny 28
Paznea 2. DiekTpu4yecKue 1 MATHUTHBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apAIbl. 3apsKEHHbBIE TeJla U 7 1 bubnuorexa [JOK
' HUX B3aUMOJEUCTBUE https://m.edsoo.ru/7f4181ce
N N bubnuorexa [JOK
2.2 [TocTosTHHBIN 3NIEKTPUUECKUN TOK 20 2 7 https://m. edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarsuTHbIC SBICHUS 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 DICKTPOMATHHTHAA HHIYKIIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68 4 14.5
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9 KUIIACC

KosauuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM udposbie
Ne i/ pasi Konrpoasnbie | IIpakTnuyeckue (unchp )
NMPOrpaMmblI Bcero 5 p o0pa3oBaTejibHbIE
padoTsI padoThI pecypeI
Pazjnen 1. Mexanuveckue siBJIeHUS
11 MexaHn4ecKoe JIBMKEHNE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
] ONMCAHUs https://m.edsoo.ru/7f41a4a6
. bubmmoreka [{OK
1.2 BsanmozeficTaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 SaKOHE! COXPaHEHHS 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 40
Pa3nen 2. Mexanuyeckue K0J1e0aHHUSA W BOJHBI
bu6mmoreka [IOK
2.1 Mexannyeckue KoyieOaHus 7 3 https://m. edsoo.ru/7f41ada6
bu6mmoreka [IOK
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znesn 3. DileKTPOMATHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE MOJIE U 6 2 bubnuorexa [JOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
Pa3znen 4. CBeToBLI€E IBJICHHSA
bubmuoreka [JOK
4.1 3aKOHBI pacCIIpOCTPAaHEHHUS CBETA 6 2 https://m. edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONITHYECKHUE IPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
4.3 PaznoxeHue 6e10ro cBeTa B CEKTP 3 2 bubmorexa LIOK

https://m.edsoo.ru/7f41a4a6
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Hroro no pazaeny

15

Paznena 5. KBanToBbie iBJIEeHUA

51 Hcnyckanue u moriioneHne CBeTa aToMoOM 4 1 Bubmaorexa [JOK
https://m.edsoo.ru/7f41a4a6

5.2 CrpoeHne aTOMHOTO sjipa 6 1 Et?g?;%f;%gg/%f A1adab
5.3 SnepHblie peakuu 7 1 ]r?tTSsH/P/I ;?:éfj)(l)_.[ 8/5 f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M I MOAYJIb
6.1 [ToBTOpeHue u 0000ImEeHNEe COACPIKAHUS 9 5 bubnuorexa [JOK

Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 27
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I[TIOYPOYHOE INTAHNPOBAHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne aTa udpoBbie
n/n Tema ypoxka Bcero Konrpoaenvie | Ipakruyeckue fl[3y‘le}ll/lﬂ :)Iﬁg)al;osaTenbﬂme
padoThI padoTsbI pecypebi
1 ®u3nka — Hayka o npupoje. SABineHus 1
npupoibl. DU3ndecKue sBICHUS
2 MexaHu4eckue, TEIIOBBIC, IEKTPHUIECKHE, 1
MAarHUTHBIE, CBETOBBIC, 3BYKOBBIC SIBJICHUS
3 dusndecKre BeINIUHBI U X U3MEPCHUE 1
Ypok-uccnenoanue "N3mepenne
4 TEMITepaTyphl TP MIOMOIIH KUIKOCTHOTO 1 1
TEPMOMETpPA U AaTYUKA TeMIepaTypsl”
Kak ¢usuka u npyrue ecTeCTBEHHbBIE HAYKH
5 H3y4daroT npupoay. EcrecTBeHHOHAYyYHBIN 1 bubnuoreka [JOK
MeTo/JI mo3HaHus. Onucanue PU3nIecKux https://m.edsoo.ru/ff09f72a
SIBJIEHUH C IIOMOIILIO MOJZEIEH
Ypoxk-uccnenoanue "[IpoBepka runoTesbl:
5 JTAIBHOCTh MOJIETA IIApUKA, IMYIIIEHHOTO 1 1
TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE
BBICOTA IyCKa"
Crpoenne BeniectBa. OIBITHI
7 LLOIIZaSLIBanmHe JIUCKPETHOE z:TpoeHHe 1 Bubmzorexa LIOK
https://m.edsoo.ru/ff09fe0a
BeEIECTBA
8 JIBMyKeHre yacTull BEllecTBa 1 bubmiorexa HOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenopanue «OnbITHI MO 1 1
HaOJI0JICHUIO TETJIOBOTO PACIIUPEHUS Ta30B)
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KoJsnvecTBO 4yacoB DJIeKTPOHHBbIE
Ne ara H@poBbIe
n/n Tema ypoxa Bcero Konrpoapueie | Mpaxruieckue 1I1[3yqemm gﬁ[?agonaTenbﬂme
padoTsbI padoThI pecypebi
10 ArperatHble COCTOSIHHSI BEIIECTBA 1
B3anmocCBs3b MEX Iy CBOMCTBAMU BEILIECTB B
11 Pa3HBIX arperaTHbIX COCTOSIHUSX U UX 1 bubnnorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oc0oOEHHOCTH arperaTHbIX COCTOSTHUN BOIBI
12 Mexannueckoe aBrxeHue. PaBHoMmepHoe u 1 bubnuorexa [JOK
HEPaBHOMEPHOE JIBIKECHUE https://m.edsoo.ru/ff0a05c6
bu6moreka [IOK
13 CkopocTtb. EqMHHAIIEI CKOPOCTH 1 https://m.eds00.ru/ff0a079c
14 Pacuer mytu u BpeMeHU ABMKEHUS 1 bubmorexa LOK
https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3akoH nHepiuu. Bzanmoaeiictere
15 Tel IIZ:K pUYMHA I/ISMPGLEICHI/IH cxopof:lm 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a0c10
JIBIDKCHUSI TEJT
IInoTHOCTh BemecTBa. Pacuetr Maccel u bubnmuoreka [JOK
16 1 _
o0beMa Tesia 1o €ro TIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;.1. paborta «OnpeneneHue 1 1
IJIOTHOCTH TBEPJIOTO TEJIa»
18 Pemenue 3agau no teme "[InoTHOCTH 1 bubmuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapaKTepHUCTUKA B3aUMOICHCTBUS 1
ten. Cuita ynpyroctu. 3akoH I'yka
JlaGopatopHas pabota «3yuenue
20 3aBHCHUMOCTH pacTsbKeHus (aedopmariim) 1 1
MPYXKUHBI OT MPUIIOKEHHON CHITBD)
21 SBnenue TaroreHus. Cusa TSKECTH 1
22 CBsi3b MEX1y CHIION TSYKECTU U MAccoil Tena. 1 bu6mmoreka [JOK
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https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

KoaudecTBo 4acoB

DJIeKTPOHHbIE

Ne ara u@poBbie
n/n Tema ypoka Bcero Konrpoapueie | Mpaxruieckue fllsyqemm :)Iﬁl?agonaTenbﬂme
padoTsbI padoThI pecypebi
Bec tena. Pemenue 3anau no teme "Cuna https://m.edsoo.ru/ff0al1778
TsDKeCTH"
23 Cuna TsDKeCTH Ha JAPYrux IlaHeTax. 1 bubnuorexa [JOK
DU3NYECKUE XAPAKTEPUCTUKH TNITAHET https://m.edsoo.ru/ff0a1502
bubmmoreka [{OK
24 Msmeperne cur. Jlunavomerp . https://m.edsoo.ru/ff0al8cc
bu6moreka [IOK
25 Bec tena. HeBecomocTh 1 https://m.edsoo.ru/ff0a1778
26 CroxxeHue AByX CUJI, HAPABJIEHHBIX MO 1 bubmuorexa [JOK
OJHOM NpsiMOM. PaBHOEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemrenue 3agad mo reme 1
"PaBHonelicTByrOImas cui"
TpeHue CKOJIbKEHUS U TPEHUE TTOKOS. bubnuoreka [IOK
28 1 _
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «3y4yeHue
29 3aBUCUMOCTHU CHUJIbI TPEHUS CKOJIBKEHUSI OT 1 1 bubnuorexa [JOK
CHUJIbI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIOLIUXCS TOBEPXHOCTEH»
30 PemeHI/Ie“ 3a7a1 Ha OnpesieneHne 1
PaBHOACHCTBYIOIICH CHIIBI
Pemenue 3agay o Temam: «Bec Tena»
31 «Fpa(i)nqecxli)e M300paKeHUE CHUI «C,I/IJ'IBI» 1 bubmorexa LIOK
. ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOIEHCTBYIOIIAST CHIDY
KouTtponsHas paborta o Temam:
32 «Mexanuueckoe JBUKeHHE», «Macca, 1 1

IJIOTHOCTHY, «Bec Tenay, «'padudeckoe
n3o0paxenue cumy, «CHib
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https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

KoaudecTBo 4acoB

DJIeKTPOHHbIE

[
Jr:i—n Tema ypoka Bcero Kontpoaeubie | Ipakruyeckue II/I[:;‘?CHI/IH :)Ig[?al;(())ll;];;eeﬂbﬂble
padoTsbI padoThI pecypebi
33 Hasnenne. CriocoObl yMEHbIICHUS U 1 bubmmoreka [IOK
YBEJIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBiieHue raza. 3aBUCUMOCTD JIaBJICHUS Ta3a 1 bu6mmoreka [IOK
0T 00BbEMa, TEMIEPATYPHI https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHus TBEPABIMHU TEIAMH, 1 bubnuorexa [JOK
SKUIKOCTSIMH M razamMu. 3axoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUIKOCTH U Ta3€, BBI3BAHHOE 1 bubnuorexa [JOK
JIEUCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amau mo teme «Jlapnenue B 1 bu6moreka [IOK
JKHIKOCTH U rase. 3akoH [lackaisy» https://m.edsoo.ru/ff0a2826
bubnuoreka [IOK
38 Coobmarommecs cocy ! 1 https:// m.edsog ru/ff0a2970
39 IM'uapaBnuueckuii mpece 1 g&?ﬁgg{iﬁgﬁﬁmag 136
40 ManowmeTtpsl. [lopuiHeBoit )KHMAKOCTHBIN 1
Hacoc
Atmocdepa 3emun. [IpuanHsb
a1 CYIIIECTBOBAHUS BO3IYIIHONW 000JOYKH 1 bubnuoreka [JOK
3emiu. 3aBUCUMOCTH aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJl YDOBHEM MODSI
42 Bec Bo3nyxa. ATmMocdepHoe naBieHue 1 Et?r?s?ﬁr?f&i%ggﬁanZbSa
43 N3mepenue atmocheproro nasnenus. Onbit 1 bubnunoreka [JOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTB aTMOC(HEPHOTO JaBICHUS OT 1 bubnunoreka [JOK
BBICOTBI HaJl YDPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepou. ATMochepHOe JaBlieHUe 1 bubnuoreka [IOK
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https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

KoaudecTBo 4acoB

DJIeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka
n/n yp Bcero KO; TPOJILHBIC HpﬁaKanecxne u3yueHusi | oopas3oBarejibHbIe
padoTsI padoThbI pecypebi
HAa pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amgau mo reme "AtMmocheproe 1
naBieHue"
47 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 1 bubnuorexa [JOK
B HUX TeJO. ApXUMeI0Ba cuila https://m.edsoo.ru/ff0a3276
JlabopaTtopHas pabora «OnpenenecHue
48 BLITaJli)Kntlomepﬁ CHITEI nefllocia Imen Ha 1 1 Bubmiorexa LIOK
’ Yo https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPYKEHHOE B KHIKOCTHY
JlaGopaTopHast paboTa 1Mo Teme
«ccnenoBanne 3aBUCUMOCTH Beca Teja B bu6moreka [IOK
49 N . 1 1 _
BOJIE OT 00BbEMaA TIOTPY)KEHHOH B )KHIKOCTh https://m.edsoo.ru/ff0a3514
YacTH Tena»
bu6mmoreka [IOK
50 Inasasme e 1 https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas padota "KoHcTpynpoBanue
51 apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKU U 1 1
ornpejesieHue €€ rpy30noabEMHOCTH "
Pemenue 3agau no remam: «llnaBanue cynos.
52 Bosna Ol'IJ'IaI[BaHI/Ie» «JlaBaeHue TBE ,Z[BI})](H 1 bubnnorexa LIOK
yx . p https://m.edsoo.ru/ff0a3654
TeJ, KUAKOCTEH U ra30B»
bubmuoreka [JOK
53 Mexanmaeckas padota 1 https://m.edsoo.ru/ff0a3f82
bubmuoreka [JOK
54 MomHOCTS. EAMHANE MOIHOCTH 1 https://m.edsoo.ru/ff0a3f82
55 Ypoxk-uccnenosanue "Pacuér MomHoCTH, 1 1
pa3BUBAEMOM MPHU NOIBEME TIO JieCTHULE"
56 IIpocteie Mexanu3Mebl. Peruar. PaBHoBecue 1
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https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

KoaudecTBo 4acoB

DJIeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka
n/n yp Bcero KO; TPOJILHBIC HpﬁaKanecmle u3yueHusi | oopas3oBarejibHbIe
padoTsI padoThbI pecypebi
CHWJI Ha pblyare
KontponbHas padota no Teme «/laBienue
o7 TBEPABIX TeJ, KUAKOCTEN U ra3oBy» / 1 1
Bcepoccuiickas mpoBepodHasi paboTa
PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme
«/laBnenue TBEPABIX TEN, KUIKOCTEH U bubnuorexa [JOK
58 . 1 1
razoBy» / Becepoccuiickasi mpoBepouHas https://m.edsoo.ru/ff0a4ffe
pabota
Prruaru B Texuuke, ObITY U IPUPO/IE.
59 JlaboparopHas paboTa «}i/lccnpenlz)BJ;HHe 1 0.5 bubmrorexa [JOK
PaTOPHa p ' https://m.edsoo.ru/ff0a478e
YCJIOBUH PAaBHOBECHS phlUara
Pemenne 3agau 1mo Teme «Y cIoBHUS bubmuorexa [JOK
60 1 _
paBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
Koaddumment monesnoro aeicTeus
61 MexaHusma. JlaboparopHas padora 1 0.5
«M3mepenue K1/ HakKJIOHHOM MIOCKOCTH»
62 Pemntenne 3amau mo teme "Padora, MOIITHOCTb, 1 bu6mmoreka [JOK
KIIg" https://m.edsoo.ru/ff0a4c48
Mexanudeckas sHeprus. Kunernueckas u bubnuoreka [JOK
63 1 _
MOTEHIMAIbHAS SHEPTUSI https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUsI MEXaHUYECKOUN IHEPTUH 1 bubmiorexa [IOK
P p https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TEME
"DKCIIEpUMEHTAIBHOE ONIPEAETICHUE
65 U3MEHEHUS KHUHETUYECKON 1 MOTEHIINAILHOHN 1 1
SHEPTrUM MPU CKaTbIBAaHUH TeJIa IO
HaKJIOHHOM TJIOCKOCTH"
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https://m.edsoo.ru/ff0a4ffe
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

Kosnn4yecTBo yacos DJIeKTPOHHbIE

Ne Mara uudposeie

u/n Tema ypoka Beero KO;TpOJIbeIe HpﬁaKanecm/le W3ydeHHSI 0GpA30BATEIbHbIE

padoTsbI padoThI pecypebi

66 KonTtponsHas padota o Teme «Pabora u 1 1
MOIITHOCTh. JHEPTUSI»

67 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme 1 bubnnorexa [JOK
"MexaHn4eckoe aBrKeHne" https://m.edsoo.ru/ff0a4ee6
PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme

68 n n 1

Pa6ora. MoutHocts. DHeprus
OBIIEE KOJIMYECTBO YACOB I1O0 68 4 12
[TPOTPAMME
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https://m.edsoo.ru/ff0a4ee6

8 KJIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka
n/n yp Bcero KO; TPOJILHBIC HpﬁaKanecmle u3yuyeHusi | ooOpa3oBarejibHbIe
padoTsI padoThbI pecypebi
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX ONBITHBIC 1 BH6J.IHOTeKa HOK
e p— https://m.edsoo.ru/ff0a5256
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BeIlecTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUJIKOTO U
4 ra3z000pa3HOro COCTOSIHUY BEIIECTBA HA 1
OCHOBE MOJIOKEHUI MOJIEKYJIAPHO-
KUHETUYECKON TEOPUU
5 Kpucrannmaeckue u amopdusie Tena 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHne U CKATHE 1 BH6J.IHOTeKa HOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b TEMIIEpaTyphl CO 1
CKOPOCTBIO TEIIOBOTO JIBUYKEHUS YACTHI]
9 Buytpennss sueprusi. CriocoObl U3BMEHEHUs 1 bubnunoreka [JOK
BHYTPEHHEI SHEpruu https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 Buppt Terionepeaum 1 https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "[Ipakruyeckoe
11 HUCIOJIb30BaHNUE TEIIOBLIX CBOMCTB BEIIIECTB 1 1 Et?[?sFﬁ%T:(iiggllﬁanGSCO
U MaTepHaJIoB B IeJIsIX SHeprocoepexeHus” T '
12 KoanuecTBo TemnoTsl. Y AciabHAS 1 bu6mmoreka [JOK
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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

KoaudecTBo 4acoB

DJIeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka
n/n yp Bcero KO; TPOJBHbIC HpﬁaKanecm/le u3yueHusi | oopas3oBarejibHbIe
padoTsI padoThbI pecypesI
TEIUIOEMKOCTb https://m.edso0.ru/ff0a6976
13 VYpaBHeHue TermioBoro 6ananca. TermiooomeH 1 bubnuorexa [JOK
U TEIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabota "HccnenoBanue
14 SIBJ'IeIfI/ISI TI;HJ'IO(I))6M€H3 npu CM);[HII/IBaHI/II/I 1 1 bubmorexa [JOK
N . p " https://m.edsoo.ru/ff0a6a98
XOJIOTHOU U TOpsTueH BOIBI
PacueT xomnuecTBa TEIIOTHL, HEOOXOMMOTO
15 JUTsI HAarpEeBaHMS TeJla U BBIACIIEMOro UM npu | 1
OXJTAXKICHUH
JlabopaTtopHnas pabota "Onpenenenue bubmuorexa [JOK
16 . " 1 1 _
YAEIbHOU TETUIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
DHeprus TOIMBa. Y enbHas TemioTa bubnuoreka [IOK
17 1 _
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[naBnenue u oTBEpICBaHUE
18 KPUCTAJUINYECKUX IT)f:[n V nenpHasg TeIwioTa 1 bubnnorexa LIOK
P ’ https://m.edsoo.ru/ff0a71d2
TIJIABJICHUS
JlaGopaTtopHnas padorta "OnpeneneHue bubnuoreka [JOK
19 . " 1 1 _
YACIBHOW TEIUIOTHI TJIaBICHUSI JIbJIa https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBanre U KOHICHCAIIHSL. 1 bubnunoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas temioTa
napooOpa30BaHMs U KOHJICHCAIIUH. bubmuoreka [JOK
21 1 _
3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(EpHOTO TaBICHHUS
Bnaxxnocts Bo3zmyxa. JlabopaTopHas pabota
" X PaTOPHa b bubmuoreka [JOK
22 OrnpeneneHre OTHOCUTENBHON BIIAXKHOCTH 1 1

BO31yXa"

https://m.edsoo.ru/ff0a7628
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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

KoaudecTBo 4acoB

DJIeKTPOHHbIE

Ne ara u@poBbie

n/n Tema ypoka Bcero Konrpoapueie | Mpaxruieckue II/I[3y‘leHI/IH gﬁ[?agosaTenbﬂme

padoTsI padoThbI pecypebi

23 Pemrenue 3agau Ha onpeeneHne BIaKHOCTH 1
BO3/yXa
[IpuHIMIBI pabOTHI TEMJIOBBIX JBUTATENCH.

24 [TapoBas TypOuna. JIBurarenb BHyTPEHHETO 1
CrOpaHus

o5 KII/ TermoBoro nuratens. TenaoBeie 1 bubnuorexa [JOK
JIBUTATENIM U 3alATA OKPYKAIOIIEH Cpebl https://m.edsoo.ru/ff0a7c7c

26 3aKk0oH COXpaHEHHUs U MPEBPAICHUS YHEPTUN 1
B TETUIOBBIX MPOIlEccax
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

27 "Teimomﬂe SIBJ'ICHI/UII). I/IsMeHegme arperateix | 1 bubmrorexa [JOK

. " https://m.edso0.ru/ff0a83f2
COCTOSIHUI BelllecTBa
KonTtponbHas paborta no teme "TernnoBsie
28 SIBJ'IeIfI/ISI. I/I3M£HGHI/IG arperaTHbIX coctostHui | 1 1 bubmrorexa [JOK
" https://m.edsoo.ru/ff0a86ae
BEIECTBA

29 DnexTpusaius Tel. J[Ba poaa 3JeKTpUIecKux 1
3apsoB

30 Ypok-uccienoBanue "DieKTpusaius Tei 1 1
WHJYKIMEN U ITPU CONPUKOCHOBEHHUH"

31 B3aumopelictBue 3apsokKeHHBIX Tel. 3aKOH 1 bu6mmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuueckoe nojue. HampsykeHHOCTh

32 BHCKTIfI/I‘{eCKOFO TOJIS. HpI/IIOHLU/In 1 bubmorera [JOK

. https://m.edsoo.ru/ff0a8a0la
CYIIEPIIO3UINU SJIEKTPUUECKUX TOJIEH

33 Hocurenu snekrpruyeckux 3apsaos. 1
DneMeHTapHbIi 3apsg. CTpoeHue atoma

34 [IpoBOAHUKHY U ANDIIEKTPUKH. 3aKOH 1 bu6mmoreka [JOK
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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

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara nugposbie
Tema ypoka
n/n yp Bcero KO; TPOJILHBIC HpﬁaKanecmle u3yueHusi | oopas3oBarejibHbIe
padoTsI padoThbI pecypebi
COXpPAHEHUS JIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3ana4 Ha IpUMEHEHUE CBOMCTB 1 bubnuorexa [JOK
AIEKTPUYECKUX 3apsIIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIIOBHS €T0
36 c GCEBOBaHI/Iﬂ I/ICT(})"IHI/IKI/I anekTpudeckoro | 1 bubmorexa [JOK
ym ’ p https://m.edsoo.ru/ff0a95a4
TOKa
37 JlericTBUA 3JIEKTPUYECKOTO TOKA 1 bubmorexa [JOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jleiicteue
38 AIIEKTPUUYECKOTO TOJISI Ha TTPOBOTHUKH U 1 1
JIUAJIEKTPUKHA"
39 DJIEKTPUYECKHUI TOK B METaJlIaX, JKUAKOCTAX 1 bubnuoreka [JOK
U razax https://m.edsoo.ru/ff0a9838
40 DeKTpruYecKas 1enb U €€ COCTaBHbIC YaCTH 1
Cuna Toka. JlabopaTopHas padora bubnuoreka [JOK
41 " " 1 0.5 _
H3Mepenne u peryinmpoBaHe CUIIbI TOKA https://m.edsoo.ru/ff0a8bd6
DneKkTpuyeckoe HampskeHue. BonbTMerp.
42 Jlabo Ia)lTo Hasi a6OIT)a "N3mepenue u ’ 1 0.5 bubmorexa [IOK
paropHas p P ' https://m.edsoo.ru/ff0a9el4
PEryIUpPOBAHUE HATIPSKCHUS
ConpoTuBieHUE IPOBOAHUKA. Y I€TbHOE bubnunoreka [JOK
43 1 :
COIPOTHUBJICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh
ANEKTPUYECKOTO COMPOTUBIIEHUS TPOBOIHUKA bubnuoreka [JOK
44 1 1 .
OT €r0 JJIMHBI, IUIOIIAIU MTOIIEPEUYHOTO https://m.edsoo.ru/ff0aa738
cedeHus u Marepuana"
45 3aBUCHUMOCTD CUJIbI TOKA OT HAPSKCHUS. 1 bubnunoreka [JOK

3akoH OMa Juisl yyacTKa Lenu

https://m.edsoo.ru/ff0aa44a
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https://m.edsoo.ru/ff0a90cc
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https://m.edsoo.ru/ff0a96b2
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KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara nugposbie
Tema ypoka
n/n yp Bcero KO; TPOJILHBIC HpﬁaKanecm/le u3yueHusi | oopas3oBarejibHbIe
padoTsI padoThI pecypesI
JlaboparopHas padota "HMccrnenoanue
16 3aBUCUMOCTH CHJIBI TOKA, UIYILIETO Yepe3 1 1 bubmmoreka [{OK
pE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUS Ha pe3uctope”
47 [TocnenoBarenbHOE U ApATIIEIHHOE 1
COEIMHEHUS TTPOBOTHUKOB
JlabopaTtopHnast pabdota "IIpoBepka mpaBuia
CJI0KEHUS HANPSHKEHUM MpH bubnuorexa [JOK
48 1 1 .
MOCJIETIOBATEIbHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaGopaTtopHnas pabdota "[IpoBepka mpaBuia
49 JUTSI CHUTBI TOKA TIPH MapajuieIbHOM 1 1 bubmrorexa [JOK
" https://m.edsoo.ru/ff0aadle
COCTMHCHUH PE3UCTOPOB
50 Pemenue 3agau Ha npuMeHeHue 3akoHa Oma 1 bubnuoreka [IOK
JUISL Pa3JIMYHOTO COCAMHEHHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 1 bubnuoreka [JOK
3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTtopHnas pabdota "OnpeneneHue bubnuoreka [JOK
52 " 1 1 _
paboTHl U MOIITHOCTH JIEKTPHIECKOTO TOKA https://m.edsoo.ru/ff0ab3e0
DIEKTPUYECKUE LIETTH U IOTPEOUTEN
53 KT queCKoﬁ ali{e TUU B 6I?>IT KopoTtkoe 1 bubmiorexa [JOK
P p y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 ITocTosAHHBIE MarHUThI, UX B3aUMOJACHCTBHE 1
VYpok-uccnenosanue "M3yuenue nouaeu bubnunoreka [JOK
55 " 1 1 _
MOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
56 MaruauTHO€ nosie. MarHuTHOE 1oJie 3eMJId U 1 bubmuoreka [JOK

€ro 3HAYCHUC JId )KM3HU Ha 3emite

https://m.edsoo.ru/ff0acOba
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KoaudecTBo 4acoB

DJIeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka Konrpoasnsie | [Ipakruyeckn
n/n yp Bcero 06 pos ¢ pﬁa cexne u3yueHusi | oopas3oBarejibHbIe
padoTsI padoThI pecypesI
[ToaroToBka K KOHTPOJILHOU paboTe MO TEME
57 "DnexTpuueckue 3apsabl. 3apsDKeHHBIE Tea 1 bubnuoreka [JOK
U UX B3auMojieicTBUsI. IoCcTOSIHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUIYECKUHN TOK"
KonTponsHas pabora no teme
"DneKkTpuUecKue 3apaanl. 3apsoKeHHBIE Tena
P re 3ap DAKCHI Bubmiorexa [IOK
58 " UX B3auMoieiicTBU. 11ocTOSHHBIN 1 1
. " o https://m.edsoo.ru/ff0abea8
anektpudeckuii Tok" / Beepoccuiickas
poBepoyHasi paboTa
PesepBHbrit ypok. PaboTta ¢ TekcTamu 1o Teme
" p yli) . " bu6mmoreka [IOK
59 [TocTosiHHBIM dMTeKTpUYeCKHit TOK" / 1 1 _
N https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepodHas paboTa
OnrsIT Opcrena. MarautHoe noJjie
60 3JICKT I/IEGCKOFO ToKa MarauTHoe 1oJje 1 bubmorexa LIOK
p https://m.edsoo.ru/ff0acld2
KaTYIIKA C TOKOM
[IpuMeHeHHe EKTPOMArHiTOB B TEXHUKE.
61 H§6o aropHasg a6(§)Ta "N3yueHue NeNCTBUSA 1 0.5 bubmiorexa HOK
paropHas p v " ' https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO TI0JIsI Ha MIPOBOJIHHUK C TOKOM
DIEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.
Hcnonp3oBaHue 3JIEKTPOABUTATEIICH B
*Ip bubmuoreka [JOK
62 TEXHUYECKUX YCTPONCTBAX U Ha TpaHcmopTe. | 1 .
" https://m.edsoo.ru/ff0ac86¢
Jlaboparopnas pabota "KoHcTpynpoBanue u
n3ydeHue paboThl AIeKTpoiBUraTesns”
63 Omnsitel Dapases. 3aKOH AIEKTPOMArHUTHOM 1
nHaykuuu. [Ipasuno Jlenna
64 DnektporeHepatop. CrocoOb! MOTydeHHUS 1
ANEKTPUYECKON SHEPTrUuu. INEKTPOCTAHIINU
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Kosnn4yecTBo yacos DJIeKTPOHHbIE
[
Jrj;—n Tema ypoka Bcero Kontpoaeubie | Ipakruyeckue II/I[:;‘?CHI/IH gg[?agzl‘;:;eenbﬂme
padoTsbI padoThI pecypebi
Ha BO300OHOBJISIEMBIX HCTOUHUKAX YHEPTUU
65 [ToaroToBka K KOHTPOJBHOW paboTe MO TEME 1
"DJIeKTpUUECKHE U MAarHUTHBIC SIBIICHUS "
66 KonTponsnas pabora o teme 1 1 bubnnorexa [JOK
"DJIeKTpUUECKHE U MAarHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
67 PesepBHblit ypok. PaGoTta ¢ TekcTamu 1o teme 1 BI/I6J'.II/IOTeKa [HOK
"TennoBeie sBIeHUS" https://m.edsoo.ru/ff0acc5e
68 PesepBHblit ypok. PaboTta ¢ TekcTamu 1o Teme 1
"MarauTHebI€ BJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 4 145
[TPOTPAMME
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9 KIIACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
[
Jrj;—n Tema ypoxa Bcero Koutpoaehbie | Ipakrueckue fl[:;‘?eﬂnﬂ :)Ig[?a[;?)l::fenbﬂme
padoTsbI padoThI pecypebi
1 Mexanunueckoe aBuxeHnue. MarepuanbHas 1
TOYKA
2 Cucrema orcuera. OTHOCHUTEILHOCTD 1 bubmmoreka [{OK
MEXaHUYECKOTO JIBUKECHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE IPAMOJIIMHEWHOE JBHKEHUE 1 BH6J.IHOTeKa HOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSIMOJIMHEWHOE ABUKEHUE. 1
CpenHsist ¥ MTHOBEHHAsI CKOPOCTh
5 [IpssMOnMHENHOE PAaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JBIO>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKeHHS. [ 'paduk 1
CKOPOCTH
JlaboparopHas padota "OnpeneneHue
7 yCKo;)eHI/I}II) TCJ‘ISIL) npu paBHOI})/CiOpeHHOM 1 1 BH6J.IHOTeKa HOK
JBHKCHUH 10 HAKIIOHHOM IJIOCKOCTH" https://m.edso0.ru/ff0adbl8
8 CBoOopanoe magenue tei. OneiTel [ anunes 1
PaBHOMepHOE ABIKEHHE TIO OKPYKHOCTH.
9 [Tepuon IE qaCTHOTa 06pameHI/I;1.p J}%I/I(HeﬁHaﬂ u 1 BH6J,IHOTeKa HOK
YII0Bas CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LlenTpocTpeMuTeIbHOE YCKOPEHHE 1
11 Ilepselii 3akoH HproToHa. BekTop cuiibl 1 Et?i?ﬁ%?:i%ggﬁma% 12
12 Bropoii 3akon Herotona. PaBHOAElCTBYIOIIAS 1 bubnuorexa [IOK

culia

https://m.edsoo.ru/ff0ae72a
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KoaudecTBo 4acoB

DJIEeKTPOHHbIE

[
Jr:i—n Tema ypoka Bcero Konrpoabmie | Mpakruteckue II/I[:;‘?CHI/IH :)Ig[?al;(())ll;];;eeﬂbﬂble
padoTsbI padoThI pecypebi
13 Tpertunii 3akon Hetotona. Cyneprno3uiust Cui 1 Et?&?;;TS;%ES%anQSZ
14 Pemrenne 3a1a4 Ha MpUMEHEHNE 3aKOHOB 1 bubnuorexa [JOK
Hprorona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocrtu. 3akoH ['yka 1 Et?ﬁs?ﬁ%féiggﬁf%ecaz
16 Pemenne 3amgaud mo teme «Cuta ympyrocTuy 1
JlabopaTtopHnas pabota «OnpeneneHue bubmuorexa [JOK
17 KECTKOCTH MPYKUHBD . ! https://m.edsoo.ru/ff0aee28
18 Cuna Tpenus 1 Effffﬁféig r(J/I]fanms
19 Pemenue 3agau mo reme «Cuiia TpeHUSD 1 g&?ﬁ%ﬁiﬁgﬁﬁmfa%
20 JlabopaTtopHas pabota "OnpeneneHue 1 1 bubnuoreka [IOK
ko3 duimenTa TpeHUS CKOIBKEHHS " https://m.edsoo.ru/ff0af8be
21 Pemrenue 3agay no teMme "3akoHsl HeroToHA. 1 bu6mmoreka [JOK
Cuina ynpyroctu. Cuiia Tpenus" https://m.edsoo.ru/ff0afb8e
29 Cuita TsKeCTH U 3aKOH BCEMHUPHOTO 1 bubnnoreka [JOK
TATOTEHUS. Y CKOPEHUE CBOOOTHOTO MAJCHUS https://m.edsoo.ru/ff0af044
VYpok-koHpepenus "JIBukeHne Tea BOKpyr
23 rpaBuTaniioHHOro 1eHTpa (CoaHeuHas 1 1
cuctema). ['amaktuku"
24 Pemenue 3agau no teme "Cuma TSHKECTH U 1 bubmuoreka [JOK
3aKOH BCEMHUPHOTO TATOTEHHUS" https://m.edsoo.ru/ff0af5f8
o5 [lepBas kocmuueckas ckopoctb. HeBecomocThb 1 bubnmuoreka [JOK
U [IEPErPy3KHU https://m.edsoo.ru/ff0af33c
26 PaBHOBecHe MaTepUaIbHONW TOUKH. 1 bubnuoreka [IOK
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KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka
n/n yp Bcero KO; TPOJILHBIC HpﬁaKanecmle u3yuyeHusi | oopasoBarejibHbIe
padoTsI padoThbI pecypeI
AbcomotHO TBEpIOE Teno. PaBHOBecHe https://m.edsoo.ru/ff0afe36
TBEPJIOTO TeJa C 3aKPEIIEHHON OChIO
BpaieHuss. MoMeHT cwibl. LleHTp TshkecTn
PaBHOBecue MmaTepuasbHON TOUKHU.
27 AOcomoTHO TBEpIOE Teno. PaBHoBecHe 1
TBEPJIOTO TeJa C 3aKPEIIEHHON OChIO
BpaieHuss. MoMeHT cwibl. LleHTp TshkecTn
28 Pemenne 3agau o teme "MOMEHT CHIIBL. 1 bu6moreka [IOK
LenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
29 "MleIXEIHI/I‘IeCKOG B§>KCHI/IG ]§)3a1/1M0 eficTBUe 1 bubmorexa LIOK
" A ) g https://m.edsoo.ru/ff0b0408
Tel
KonTponbnas pabora no teme
30 "MeXl;HI/I‘IeCK(l))e BIDKeHHe. B3aumoneiictue 1 1 bubmorexa LOK
" A ’ g https://m.edsoo.ru/ff0b06ec
Tel
Nmnynec tena. UMnynbe cuibl. 3aK0H
31 COX ZHCHI/I}I HIMIT J'II)Za Yupyroe u He oe 1 Brbmaoreka LJOK
P . Y - S TPYT YHpyr https://m.edsoo.ru/ffOb07fa
B3aUMOJICHCTBUE
30 Pemenue 3agau no reme "3akoH COXpaHEHUS 1 bubnuoreka [JOK
uMIynbca' https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHnius "PeakTHBHOE IBY)KCHHE 1 1
B IIPUPOJIC U TEXHUKE"
bubnuoreka [JOK
34 Mexannyeckasi paboTa U MOIITHOCTb 1 https://m.edsoo.ru/f0b0as4
PaGota cuibl TSKECTH, CHITBI YIIPYTOCTH U bubnunoreka [JOK
35 1 _
CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
36 JlaGopaTopHas pabota «OnpezaeneHue padoThl 1 1
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KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3yMeHHS | 06PA30BATEIbHbIE
padoTsI padoThI pecypeI
CWJIBI TPEHUS TIPU PABHOMEPHOM JBMKCHUU
TeJa 1Mo TOPU30HTAIBHON TIOBEPXHOCTHY
37 Cs13b sHepruu U padoTsl. [loTeHnanpHas 1
SHEprus
38 Kunernueckas sneprus. Teopema o 1 bubnnorexa [JOK
KUHETHUYECKON dHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs PHEPTUU B MEXaHUKE 1
JlabopaTtopHas pabota «l3ydyenne 3akoHa bubmuorexa [JOK
40 1 1 :
COXpPAaHEHUS SHEPTUI) https://m.edsoo.ru/ff0b12fe
a1 KonebarenpHoe ABMIKEHHE U €TO 1 bu6moreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ffOb1858
42 3aryxatomue koyieOaHus. BeiHyK1eHHbIE 1 bubnuoreka [IOK
Konebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MarteMaTuuecKkuii ¥ IPY>KUHHBIN MasTHUKH 1
VYpoxk-uccnenoBanue «3aBUCUMOCTD IIEPUOIA
44 K(f).]'[e6aHI/II71 cflT YKECTKOCTH II WHBI U ﬁacfm 1 1 Bubmzorexa LIOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpareHue sHEPTrUN MIPU MEXaHUYECKUX 1
KOJIeOaHUIX
JIaGoparopuas padbora «Onpenenenne
46 ‘IaCTOPTbI Hpne Ifona KoneGaI})H/III[?I o WHHOI'O 1 1 bubanorexa LIOK
P Py https://m.edsoo.ru/ffOblaec
MasTHUKA
JIaGoparopuas padora «I[IpoBepka
47 He3aB1?/ICI/II\fI)OCTI/IpHe HoJa IlzonegaHHﬁ rpy3a 1 1 bubmiorexa HOK
P py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTHU, OT MacChl Tpy3a»
48 Mexannueckue BoJHEI. CBOMCTBA 1 Bubmzorexa LIOK

https://m.edsoo.ru/ff0b21fe
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KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka KonTpoashblie | IIpakTHueckun
n/n yp Bcero 06 po ¢ pﬁa ccrme u3yuyeHusi | oopasoBarejibHbIe
padoTsI padoThbI pecypeI
MexXaHU4eCcKuX BOJH. [IpogonbHbie 1
TOTIEPEYHBIE BOJTHBI
49 Ypoxk-koHpepeniusa "MexaHUueCKHe BOJTHBI B 1 1
TBEPIOM Tee. CelicMudecKkre BOJTHBI"
50 3ByK. PacripocTpanenue u oTpakeHHe 3ByKa 1
51 Ypoxk-uccnenosanue "Habmronenune 1 1
3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
52 I'poMKOCTB 3ByKa M BBICOTA TOHA. 1
AKYyCTUYECKHI pe30HaHC
53 VYpok-koHpepennus "YnbpTpazByk u 1 1 bubnuoreka [JOK
WH(]pa3BYK B MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
bubnuoreka [IOK
54 "3aKkoHBI cOXpaHeHHUsI. MeXxaHn4eCKre 1 _ 1
S — https://m.edsoo.ru/ff0b25f0
KonTtponbHas padoTa o Teme "3aKoHbI
55 coxpaHeHUs. MexaHn4ecKue KoJaeOaHus u 1 1
BOJIHBI"
56 DJIEKTPOMArHuTHOE MOJIE. 1 bubnuoreka [JOK
DNEeKTPOMAarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBOIICTBA 3JIEKTPOMArHUTHBIX BOJIH 1
Ypok-koupepennus "Llkana
bubnuoreka [JOK
58 AJICKTPOMArHUTHBIX BOJIH. Mcrionp30oBanue 1 1
p N " https://m.edsoo.ru/ffOb2fe6
AJIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBS3H
VYpok-uccnenosanue "M3yueHne cBOICTB
bubnunoreka [JOK
59 AJIEKTPOMArHUTHBIX BOJIH C IOMOIIBIO 1 1 1

MoOuIBbHOTO TenedoHa"

https://m.edsoo.ru/ffOb2c6c
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KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka
n/n yp Bcero KO; TPOJILHBIC HpﬁaKanecmle u3yuyeHusi | oopasoBarejibHbIe
padoTsI padoThI pecypeI
60 Pemrenue 3agau Ha onpeieieHUE YacTOTHI U 1
JUTMHBI 3JICKTPOMArHUTHON BOJTHBI
61 DnekTpoMarHuTHas mpupoja ceera. CKOpocTb 1 bubnuorexa [JOK
cBera. BomHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Uctounuku ceta. [IpsamosnHeitHoe
62 acIpoCTpaHeHne CBETa 3armenus CoiHI@a u 1 bubmorexa [IOK
Pactipoctp ’ https://m.edsoo.ru/ff0b3658
JlyHbl
3aKOH OTpaKEeHHS CBeTa. 3epkana. Pemenue
63 3aaq Ha11)1 UMEHEHHE 3aK01fa OTPKCHHUS 1 bubmorexa LOK
p P https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenomiienre cBeta. 3aKOH MPEIOMIICHUS bubnuoreka [IOK
64 1 _
CBETa https://m.edsoo.ru/ffOb3aea
[TonHoe BHYTpeHHEE OTpakKeHHE CBETA.
65 chonw%ﬁie HOJ‘IHOFIZ) BHYTPEHHETO 1 bubmiorexa HOK
Yb https://m.edsoo.ru/ff0b3c5¢c
OTpa)XCHUs B ONTHYECKUX CBETOBOAAX
JlabopaTtopHnas padorta "HcciaenoBanue
66 3aBUCHUMOCTH YTJIa IPEJIOMIICHUS] CBETOBOTO 1 1
Jy4a OT yIJia MajJieHus Ha FpaHule "BO3IyX-
crexsio""
Ypok-koHpepenuus "Vcnonp3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUSI: 1 1
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnuoreka [JOK
68 JIunzpl. OnTuyeckas cuiia JIUH3bI 1 https://m. edsoo.ru/ffob3f2c
. bu6mmoreka [JOK
69 I1 1
OCTPOCHHE H300paKCHHI B THH3aX https://m.edsoo.ru/ff0b444a
70 JlaGopaTopnas pabdota "OnpenencHue 1 1 bubnuoreka [IOK
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KosinyecTBo yacoB DJIeKTPOHHbIE
° ara u@poBbI
Jl:;l'l Tema ypoka Bcero Konrpoabmie | Mpakruteckue II/I[ZSy‘leHI/IH gﬁ[?a[:())na:enbﬂme
padoTsbI padoThI pecypebi
(hOKYCHOTO PacCTOSTHUS M ONTHYCCKOMN CHIIBI https://m.edso0.ru/ff0b4206
cobuparomiei TMH3bI"
7 VYpok-koHpepennus "OnTuyeckre JUH30BbIE 1 1 bubnnorexa [JOK
npudopsr" https://m.edsoo.ru/ff0cOa7e
bubmmoreka [{OK
72 I'na3 kak ontuyeckas cucreMa. 3peHue 1 https://m.edsoo.ru/f0b4684
73 VYpok-konpepennus "ledexts! 3penus. Kak 1 1
COXpaHUTh 3peHue"”
Paznoxxenue 6enoro csera B criekTp. ONbITHI
74 Herorona. Crnoxenue cneKTpam,Hl;,II)x [IBETOB. 1 bubmorexa [JOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus cBeta
JlabopaTtopHas pabota "OmbITH 11O
75 pa3ioKEeHUIo OEIoro cBeTa B CIEKTP U 1 1 bubnuorexa [IOK
BOCHPUATHUIO I[[BETA MPEIMETOB IIPH UX https://m.edsoo.ru/ff0c0e2a
HaOJIIOACHUH Yepe3 [IBETOBBIC (PHIIHTPHI"
VYpok-npaktukyMm "BosiHOBBIE CBOKCTBA
76 CBeTa: nucriepcus, uHTephepeHITUs U 1 1
mudpakus”
77 OmnsiTel Pesepdopaa u miianerapuas Moieib 1 bubnnoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens atoma bopa 1
79 Hcnyckanue U MOrJonieHNe CBeTa aTOMOM. 1 bubnnoreka [JOK
KBantsl. JInHeiuaTbie CIEKTPhI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabmoqeHue ciekTpoB 1 1 bubnunoreka [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUIIBI 1 Bubmzorexa LIOK

https://m.edsoo.ru/ff0c1672
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https://m.edsoo.ru/ff0b4206
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
https://m.edsoo.ru/ff0c1672

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne ara u@poBbie
n/n Tema ypoka Bcero Konrpoabmie | Mpakruteckue fllsyqemm :)Iﬁl?al;osaTenbﬂme
padoTsbI padoThI pecypebi
82 Crpoenue atomHoro siapa. Hykionnas 1 bubnuorexa [JOK
MOJIENb https://m.edsoo.ru/ff0cl8ac
bubmmoreka [IOK
83 PagnoakTuBHBIE TpeBparieHus. M30Tormsr 1 https://m.edsoo.ru/ffoclald
84 Pemenne 3agau no teme: "PamnoakTuBHBIC 1 bubmmoreka [{OK
n .
IIpEBpAIICHUS https://m.edsoo.ru/ff0clb4a
85 ITepwon momypacmana 1
86 Ypok-koupepenius "PagnoakTuBHbIE 1 1 bubmuorexa [JOK
W3JIyYEHHS B PUPOJE, METUIIMHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126
SAnepHble peakuuu. 3aKOHbI COXPaHEHHUS bubnuoreka [IOK
87 1 _
3apsiJ0OBOTO U MacCOBOTO YKCEI https://m.edsoo.ru/ff0c1c58
88 DHeprus CBsI3U aTOMHBIX si7ep. CBsA3b MACChI 1 bubnuoreka [IOK
Y SHEPTrUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau mo reme "Anepueie peakiun' 1
90 Peakuuu cuHTe3a U ieneHus saep. 1 bubnmuoreka [JOK
Uctounuku sHeprun CoHIA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-kouhepenuus "SnepHas sHEpreTUKA.
91 JleficTBUSI paIMOAKTUBHBIX H3TydEeHUN Ha 1 1
JKUBBIC OpraHu3Mbl"
[ToaroToBka K KOHTPOJBHON paboTe MO Teme
92 "DJIEKTPOMAarHUTHOE TOJIE. 1 bubnnoreka [JOK
DnekTpoMarHuTHbIEe BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS"
KonTponpHas paboTa no Teme
93 "DIEeKTPOMAarHUTHOE TOJIE. 1 1

DneKkTpoMarHuTHbI€ BOJIHBL. KBaHTOBBIE
SIBJIEHUS"
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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

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara nugposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3ydeHHs | 00PA30BATETbHbIC
padoTsI padoThI pecypeI
94 [ToBTOpenue, o600meHue. JlaboparopHsie 1 1 bubnuorexa [JOK
paboTsl o Kypcy "B3aumonericreue ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, o000mIcHNEe. Pemrenne
95 paclj{TeTI})I;I(/I u KaqecTB;I}I;IHLIX ;:IL::I o TeMe 1 bubmmorexa LIOK
" " https://m.edsoo.ru/ff0c2572
TenoBsle mponeccsl
IT .P
oBTOpeHue, 06o0meHue. Pemenne BuGmorexa LIOK
96 pacUeTHBIX M KAYeCTBEHHBIX 33J1a4 110 TEME 1 .
" on https://m.edsoo.ru/ff0c2a22
KII/] TennmoBbIX ABUTATENEH
IT .P
OoBTOpeHHE, 00600mIeHue. Pemenne BuGmorexa LIOK
97 paCUETHBIX U KAY€CTBEHHBIX 3a/1a4 110 TEME 1 .
" " https://m.edsoo.ru/ff0c2b30
KII] snexTpoycTaHOBOK
98 [ToBTOpenue, o606meHue. JlaboparopHsie 1 1 bubmuorexa [JOK
paboThl o Kypcy "CBeToBbIe siBIICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o606menue. Pabora ¢ Tekcramu bubnuoreka [IOK
99 n n l .
1o TeMme "3aKOHbI COXpaHEHUSI B MEXaHUKE https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o606menue. Pabora ¢ Tekcramu 1 bubnuoreka [JOK
o Teme "Konebanus v BoHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o606menue. Pabora ¢ Tekcramu 1 bubnuoreka [JOK
1o Teme "CBeTOBbIC SIBJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpeHue, 06006mEeHne. Pabora ¢ Tekcramu 1
o Teme "KBaHToBas u saepHas ¢puzuka'
OBIIEE KOJIMYECTBO YACOB I1O0 102 3 97

I[TPOTPAMME
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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
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

I[MTPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUWA K PE3YJIbTATAM

OCBOEHUS OCHOBHOM OBPA30BATEJILHOM [TPOI'PAMMBI
OCHOBHOI'O OBILIET'O OBPA3BOBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI OCBO€HHsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOT0 0011€ero o6pa3zoBanus Ha ocHoBe PI'OC

[lonnmanme  pomu  usukm B~ HAYYHOM  KapTHHE  MUDPA;
chopMUPOBAHHOCTh 0A30BBIX MPEJICTABICHUN O 3aKOHOMEPHOW CBSI3U U
[M03HABAEMOCTH SIBJICHUM MPUPOJIBL, O POJIM KCIIEPUMEHTAa B (HU3UKE, O
cucteMooOpasyromeid poiau (U3UKU B Pa3BUTHH ECTECTBEHHBIX HayK,
TE€XHUKH U TEXHOJIOTUH, 00 3BOJIIOLMN (PU3NYECKUX 3HAHUN U UX pOJIU B
L[EJIOCTHOM €CTeCTBEHHOHAYYHON KapTHHE MHpPA, O BKJIaJ€ POCCUNCKUX U
3apyOexHBIX Y4YEHBIX-QU3UKOB B pa3BUTHE HAyKd, OObBSICHEHUE

MPOIIECCOB OKPYKAIOIIETO MHUPA, PA3BUTHE TEXHUKN U TEXHOJOTUN

3HaHUS O BUJAX MaTepuH (BELIECTBO U IOJIE), O JIBUKEHUU KaK crocoode
CYLIECTBOBaHHUS MaTepuH, 00 aTOMHO-MOJIEKYISIPHOW TEOPHH CTPOEHUS
BEIIECTBA, O (PU3MUECKON CYIIHOCTHU SIBICHUM NPUPOIbI (MEXaHUUYECKHX,
TEIUIOBBIX, JJEKTPOMATHUTHBIX M KBAaHTOBBIX); YMEHHE pPa3IN4aTh
SBJICHUS 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX JAHHOE (PU3HUECKOE SIBJIECHUE; YMEHHUE PACIIO3HABATh
NPOSIBIIEHUE W3YYEHHBIX (U3NYECKUX SBICHUH B OKPYKAIOLIEM MHUDE,

BBIJIETISISL MX CYLIECTBEHHBIE CBOMCTBA (ITPU3HAKN)

BJ'Ia,Z[eHI/Ie OCHOBaMM MOHSITHIHOTO arrmapara 1 CUMBOJIMYECKOI'O sA3bIKa
(1)I/ISI/IKI/I U HCIIOJIB30BAaHWEC HX IJId PCIICHUA y‘le6HBIX 3aaa4; YMCHHEC
XapaKTCPHU30BaATb CBOMCTBA TCII, (1)I/I3I/I‘leCKI/Ie SBJICHHUA W IIPOLCCCHI,

HCIIOJIb3YsL (bYHI[aMCHTaJIBHBIC N SMITNPHUYICCKHUEC 3aKOHbI

YMeHune onuchiBaTh HN3YUYCHHBLIC CBOMCTBa Tel H q)HSquCKI/Ie SABJICHHUA,

HCIIOJIb3YsL (bHSI/I‘ICCKI/IC BCINYHHBI

Bnanenne ocHOBaMM METOJOB HAy4yHOIO TIO3HAHUSA C  YYETOM
cobOnrofeHus mpaBmil Oe3omacHOro Tpynaa: HaOmoaeHue (GU3ndeckux
SIBJICHUI

YMEHHE CaMOCTOSATEIBHO COOMPATh AKCHEPUMEHTANIbHYIO YCTAaHOBKY M3
JAHHOTO Habopa 00OpYIOBaHMS 10 MHCTPYKIIMH, OTMHCHIBATH XOJ OTBITa

" 3allMCbhIBATDb €T0 PEC3YJIbTAThI, (I)OpMy.HI/IpOBaTL BBIBOJHBI,
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MPOBEACHUE MPSIMBIX U KOCBEHHBIX HM3MEpEHHH (PU3MUYECKHX BETUYMH:
yMEHUE  IUIAHUPOBAThb  M3MEPEHHSA, CaMOCTOATENBHO  CcOOMpaTh
9KCIEPUMEHTAJIbHYIO YCTAaHOBKY IO MHCTPYKLIMM, BBIYMCIATH 3HAUECHUE
BEJIMYMHBI M aHAIM3UPOBATh IIOJYYEHHbIE pE3YyIbTaThl C Y4ETOM
3aJIaHHOM MMOTPEIIHOCTH PE3YIbTAaTOB U3MEPEHUI;

IPOBEJCHUE  HECJIOKHBIX  OKCIEPUMEHTAJIBbHBIX  HCCIEI0BaHUI;
CaMOCTOSITEILHO ~ COOMpaTh  JKCIIEPUMEHTAIBHYIO  YCTaHOBKY U
IPOBOJAMUTH HCCIEN0BAHUE IO WHCTPYKLUH, IPEJICTABISTh MOJTYyYEHHbIE
3aBUCUMOCTH (U3WYECKUX BEJIUYMH B BHJE Tabnull U TpaduKoB,
YUUTBIBaTh  MOTPEIIHOCTH, JelaTh  BBIBOABI IO  pe3yiabTaTam

HUCCICIOBaHUA

[Tonnmanue XapaKTEePHBIX CBOMCTB buznyecKknx MOJENIen
(MaTepuasibHas TOYKa, AOCOJIOTHO TBEPJOE TENO, MOJEIH CTPOCHUS
ra3oB, JKHJAKOCTEW W TBEPIBIX TeEJ, IUIAHETapHas MOJENb aTroMma,
HYKIIOHHAsT MOJIeJb aTOMHOTO Spa) W YMEHHE MPHMEHATh WX JUIS

00BbsICHEHUS (PU3UUECKUX MPOIECCOB

YMmenue o0bACHATH (prU3MUecKHe MPOIeCcChl U CBOICTBA TEl, B TOM YHCIIe
U B KOHTEKCTE CHUTyallMil MPakTUKO-OPHUEHTHUPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBISITH MPUYUHHO-CJIEICTBEHHBIE CBSI3U M CTPOUTH
0OBSCHCHHE C OTOPOM Ha M3YYCHHBIE CBOMCTBA (DM3MYECKUX SIBJICHUM,

(1)I/ISI/I“ICCKI/I€ 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIU

YMeHne pemarh pacu€THple 3amauu (Ha 06a3e 2 — 3 ypaBHEHHH),
UCIIOJIB3YS 3aKOHBI ¥ (JOPMYJIBI, CBS3bIBAIOIINE (PU3HMUCCKHIE BETHYUHBI, B
YacTHOCTH, 3allUChIBaTh  KPAaTKOE yCIOBHE 3aJaud, BBISBIATH
HEJIOCTAIONINE JIaHHBIC, BHIOMpATh 3aKOHBI U (HOPMYIbI, HEOOXOIUMBIC
Ui e€ pEelIeHHs, HCIOJb30BaTh CIPABOYHBIC JAaHHBIC, IPOBOIHUTH
pacyéThl W OIEHHMBATh PEAIUCTHYHOCTh TMOJYYCHHOTO 3HAYCHUS
(U3NYECKON BEIIMYMHBI; YMEHHUE OIPEIENIATh Pa3MepHOCTh (DU3NYECKON

BCJINYHNHBI, HOHy‘IGHHOﬁ IIpHu pCHICHHUHA 3a1a41

YMmenue XapaKTepru30BaThb MIPUHIUIIBL JEeHCTBUSA TCXHHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJIE OBITOBBIX HpI/I60p0B, U TIPOMBINIIICHHBIX
TCXHOJIOTHYCCKUX MNPOUCCCOB IO HUX OIMNCAHUIO, HCIIOJIB3Yyd 3HAHHUA O
CBOMCTBaxX (I)I/I3I/I‘ICCKI/IX SBICHUH U HeO6XO,Z[I/IMI:>Ie (I)I/IBI/ILIGCKI/IC

3aKOHOMCPHOCTH

10

YMeHue UCIoJIb30BaTh 3HAHHUS O (I)PBPI‘ICCKI/IX SIBIICHUSX B IIOBCEIHEBHOM
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KHU3HU Ui oOecrieueHus] 0€301MacHOCTH NpU OOpaIeHUH ¢ OBITOBBIMHU
npubopamMu M TEXHUYECKUMH YCTPOHCTBAMH, COXPAaHEHHS 30pOBbS U
COOMIOIeHUST HOPM 3KOJIOTHUECKOTO MOBEAEHHS B OKPYXKAIOLIEH cpere;
NOHUMaHHE HEOOXOJUMOCTH MPUMEHEHHsS JOCTIKEHHH (HU3UKH U

TEXHOJIOT Uit I paliMOHAJIbHOT'O IPHUPOA0II0JIb30BaHNA

11

OnbIT mowMcKa, mpeoOpa3oBaHUs ¥ TNPEACTaBICHUS HWHGOpPMAIUN
(GU3NYECKOTO  COJNEp)KAaHUSA C  HCIOJIB30BaHUEM HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH; YMEHHME OLIEHUBATh JOCTOBEPHOCTb
MOJy4eHHON HWH(pOpPMAllMK Ha OCHOBE HWMEIOIMIMUXCS 3HAHWK U
JIOTIOTHUTEIbHBIX UICTOYHHUKOB; YMEHHE UCIOJb30BaTh IPU BBINOJIHEHUN
y4eOHBIX 3aJaHUil HAyYyHO-TIONMYJSPHYIO JIUTEparypy (pu3n4eckoro
COJIEp’KaHHus, CIpaBOYHblE MaTepuaibl, pecypcbl cetu HTepHerT;
BJIaficHHe 0a30BbIMH HaBbIKaMH MpeoOpa3zoBaHus HH(GOPMALIUU U3 OJHON
3HAKOBOW CHCTEMBl B JIpyI'yl0; YyMEHHE CO3/1aBaTb COOCTBEHHbIE
MUCbMEHHBIE W YCTHBIE COOOIIEHHWs] HAa OCHOBE HWHpopManuu u3

HECKOJIbKUX UCTOYHHKOB
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INEPEYEHD DJIEMEHTOB COAEPKAHUMA, TIPOBEPAEMbBIX HA OI'D T10
OU3NKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe nBuxkeHue. MarepuanbHas Touka. CucreMa oTcuéra.
OTHOCHUTENBHOCTD ABHIKEHUS
PaBHOMepHOE U HepaBHOMEpHOE JiBHkeHUE. CpenHsis ckopocTb. Popmyna Juist
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t

PaBHOMCpHOC pr[MOJ'IHHCfIHOC JABWKXCHUC. 3aBUCHMOCTD KOOpAWHATHI TCJIa OT
BpPEMCHHU B ClIydac€ paBHOMCPHOI'O HpHMOHHHeﬁHOFO JABUMXXCHUA:

1.3 X7 =Xp T U_'t‘f

I'pacduku 3aBUCUMOCTH OT BpEMEHHM IS POEKIMHU CKOPOCTH, MPOEKIIMHI
IepeMeNIeHus, ITyTH, KOOPANHATHI TP PABHOMEPHOM IPSIMOJIMHEWUHOM
JBHKEHUH

3aBUCUMOCTb KOOPJMHATHI TeJla OT BPEMEHHU B CIIydae paBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO IBUKEHHUSL:

-Sx':f:l = 1'-|;|: *f—-ﬂ'x *

(] iy

DopMmysbl Ui MPOEKINH MePEMEIEHUs, MPOEKIIUH CKOPOCTH U MPOESKIIUU
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKCHHUH:

2
¢
s (H)=uvuy, -1 .
1.4 Sx (D =Upy 1 +0y -
U_\'('f) =Up, T4, 1,

a. (f)=caonst,

o] 5

2 2 _ 4
Loy Yix <0, 8,

I'pacduku 3aBUCUMOCTH OT BpEMEHH JIJIsl IPOEKIIUU YCKOPEHHUS, TPOSKLIUN
CKOPOCTH, MPOEKIINH MepEeMEIIEeHUs, KOOPAUHATHI IPH PABHOYCKOPEHHOM
MPSIMOJIMHEHHOM JIBH)KCHHUU

CBoOoHoe nagenue. @opMysibl, OMUCHIBAIOLINE CBOOOIHOE MaJICHIE Teja MO0

15 BEPTUKAIH (JIBIYKEHUE TEJIa BHU3 UM BBEPX OTHOCUTEIHHO MIOBEPXHOCTH 3EMJIN).
I'pacduku 3aBUCUMOCTH OT BPEMEHH TSI IPOCKIMH YCKOPEHUS, POCKIIUU
CKOPOCTH M KOOPJAMHATHI ITPH CBOOOTHOM MaJICHUH TeJla TI0 BEPTHKAIH

CKOpOCTh PAaBHOMEPHOTO JBIDKEHHSI TeJIa IO OKpYKHOCTH. HanpaBnenue
CKOPOCTH.
dopmyna JuTsi BBIYUCICHUS CKOPOCTH Yepe3 PaJnyc OKPY)KHOCTH H TIEPUO]T
oOparieHus:

_2InR

T

IentpoctpemutensHoe yckopeHue. HanpasiieHne eHTpOCTPEMHUTEITBHOTO
yckopeHus. @opMysia JUisi BEIUKUCIICHUS] YCKOPEHHS:

1.6




R
dopmyna, CBSI3BIBAIOIIAS IEPUOJT ¥ YACTOTY OOpaIleHus:
v = 1
T

1.7

Macca. ITnotHocTh BemecTBa. @opmyiia Jisi BBIYUCICHHS TITIOTHOCTH:

_m
v

1.8

Cuna — BektopHas uzndeckas BenuunHa. ClI0KeHne Cuil

1.9

SBnenue nnepuuu. lepssiii 3akoH HproToHa

1.10

Bropoii 3akon HeroToHa:
F=m-a

CoHanpaBIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CHIIBI, ICUCTBYIOIIECH HA
TEJ0

1.11

Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:

Fr y=-F_,

1.12

Tpenue nokos U TpeHue ckoJibxkeHus. DopMyna AJis BHIYUCIECHUS MOYISI CUITBI
TPEHUSI CKOJIbKCHHUS:

FTP=M'N

1.13

Jedbopmarnus Tena. Yrupyrue u Heynpyrue aedopmaiuu. 3aKoH yrnpyroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOTI'O TATOTCHUAA:

My - 1M~
F=G.-—L1_2

'L
Cuna Tsoxkectu. Y ckopeHue cBoOOIHOTO MaieHHs..

dopmyna JUIst BBIYUCICHUS CHIIBI TSHDKECTH BOIM3H MoBepxHocTH 3emin: F = mg.
JIBmxenue mianet Bokpyr CoinHua. [lepBas kocmMudeckas CKOpOCTb.
HesecomocTs u neperpysku

1.15

I/IMHYJ'ILC TCJIa — BEKTOPHAA (bmnqecxas{ BCJIIMYMHA.

D=mi
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Nmnynec cucremsl ten. U3MeHenue umnynbsca. MMiynbc cuibl

1.16

3aKOH COXpaHEHMs MMITYJIbCa JJIsl 3aMKHYTOM CHUCTEMBI TEN:
D=0, i, U, =const

PeakTuBHOE NBMKEHUE

1.17

Mexannueckas padoTa. @opmyra Al BBIYUCICHUS Pa0OThI CHIIBIL:

A=Fsooso

Mexannyeckass MOILTHOCTb:

n=4
I

1.18

Kunernueckas n noreHumanbHas sHeprus. @opmyra 1 BBIYUCICHUS
KMHETUYECKON DHEPTUU:

2
Teopema o kuHeTHUECKOW SHEPrUH. POopMyIa JUIsl BEIYMCICHHS IOTEHINAIbHON
SHEPTHH TeJla, OJIHITOrO
HaJ 3eMuéit:

E,=mgh

1.19

MexaHunueckas SHEPrHsi:
E=E;.+E P
3aKOH COXpaHEHHUs MeXaHu4yecKoil sHeprun. Gopmyrna Juis 3aKoHa COXpaHEHHS

MEXaHUYECKOI SHEepPTruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpaieHne MexaHM4eCKOW SHEPTHH MTPU HAJTUUMU CUJIbI TPEHUSL.

1.20

[IpocThiec MEXaHU3MBI. «30JI0TOE ITPABHIIO» MEXaHUKH.
Peruar. Moment cwist: M - Fl.
YciioBHe paBHOBECHS phlyara:

M +M +..=0
[ToasmxHbIN 1 HenoABWKHBIN O0510ku. KITJI mpocThIX MEXaHU3MOB,
n= A‘E[ME:&HB.H
Idﬂl‘pﬁqﬁlﬂaﬂ

1.21

JlaBnenue TBEPAOIO Tea.
dopmyia U1 BBIYUCIICHHS IaBJICHNs TBEPIOTO Tena:
F
P= 5l
JaBnenue raza. ATMocgepHoe JaBlieHHeE.
I'mppocraTuyeckoe NaBJIEHUE BHYTPU KUIKOCTH.
Popmyiia Juisi BBIYMCICHUS] 1aBJICHNS BHYTPU KUIKOCTH:
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p=pgh+p_,

1.22

3axoH [lackans. ['mapaBnnyeckuil npecc

1.23

3akon Apxumena. Dopmyia JIsl ONPeIeTICHUS BHITAIKUBAIOIICH CHIIBI,
JEUCTBYIOIIEH Ha TEJO, TOTPYKEHHOE B KUIKOCTh WM Ta3:

Fap =PEV

VYcnosue nmnaBanus Teia. [lnaBanue CyAOB M BO3QYyXOIlJIABAHUC

1.24

MexaHndeckue KoJieOanus. AMILTUTY/A, IEPHOJ] K YaCTOTa KOJICOAHHIA.
dopmyia, CBSI3bIBAIOLIAs YACTOTY U MEPHOJ] KOJICOAHU:

1.25

MareMaTtnueckuii 1 IpyKMHHBIN MassTHUKH. [IpeBpaiienue sHepruu npu
K0JIe0aTeNbHOM JBUKEHUN

1.26

3aryxatomue kosiebanus. Beinykaennbie konebanus. Pezonanc

1.27

Mexannueckue BOJIHEL. HpO}IOJ’ILHLIe H MOINCPCUHBIC BOJIHEI. HJ'II/IHa BOJIHBI U
CKOPOCTh PACHPOCTPAHEHHUS BOJIHBI:

h=v-T

1.28

3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpaxKeHHe 3BYKOBOM BOJHBI HA TPAHUIIE JBYX
cpen. UHdpa3Byk u yabTpa3Byk

1.29

Ilpakmuueckue pabomol

N3mepenne cpegHel MmI0THOCTH BEIIECTBA; ApXUMEIOBOM CHIIBIL; )KECTKOCTH
MPY>KUHBL; KOA(DPHUITHEHTA TPEHUS CKOJIBKECHHS; PA0OTHI CUITBI TPEHUS, CHIIBI
YOPYTOCTH; CPEHEN CKOPOCTH JIBMXKEHHsI OpycKa 10 HAKIIOHHOM TIJIOCKOCTH;
YCKOPEHHS OpyCKa IMPpH JBMKEHUH 110 HAKJIOHHOM TIJIOCKOCTH; YaCTOTHI U IEPHOaa
KoJIeOaHUH MaTEMaTHYECKOTO MAasITHUKA; YaCTOTHI M TIEpHoJia KoyieOaHui
MPY>KUHHOTO MAasTHUKA; MOMEHTA CHJIbI, ICHCTBYIOIIETO Ha phIvar; paboThl CHIIbI
YIOPYTOCTH MPHU TOABEME TPpy3a ¢ IOMOIIBIO HEMTOABMKHOTO OJI0Ka; pabOThI CHIIBI
YOPYTOCTH MPHU TOABEME Ipy3a ¢ MOMOIIBIO MOABMKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CHITBI OT 00BEMA MOTPY)KEHHON YaCTH
Tella ¥ OT INIOTHOCTH YKUIKOCTH; HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT
MacChl Tea; CHJIbI TPEHUSI CKOJIBXKECHUSI OT CHUJIBl HOPMAJIBHOTO JIABJICHUS U OT
POJia TOBEPXHOCTH; CHIIbI YIPYTOCTH, BOSHUKAIOIIEH B MPYKUHE, OT CTETICHU
nepopMaluu Npy>KUHbI, YCKOPEHUs OpycKa OT yrjia HakJIOHa HaIllpaBJIsIIOIICH;
nepuoja (4acToThl) KoJieOaHW HUTSIHOTO MasiTHUKA OT JUTMHBI HUTH; TIEPHO/Ia
KoJieOaHu MPYKMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI;
HCCIIeTIOBAaHUE HE3aBUCUMOCTH TIEpro/ia KoaeOaHUil HUTSIHOTO MasiTHUKA OT
Macchl rpy3a. [IpoBepka ycinoBUsi paBHOBECHS pblyara

1.30

Dusuueckue A61eHUs 6 npupode. TPUMEPHI IBUKEHUS C Pa3IMYHBIMH CKOPOCTAMHU
B JKUBOU U HEXXUBOW IIPUPOJIE, ACHCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHHUKE,
IIPWJINBBI U OTJIMBBI, IBWKEHUE MIaHET COJTHEYHOM CHCTEMBI, pEAKTUBHOE
JIBMDKEHUE KUBBIX OPraHU3MOB, phIYard B TeJe 4eJI0BeKa, BIUSIHUE aTMOC(HEpPHOTOo
JIaBJICHUs HA )KMBOI OpraHu3M, IUIaBaHUE PBIO, BOCIIPUITHE 3BYKOB KUBOTHBIMH,
3eMJIETPSICEHHE, CEIICMUUECKUE BOJIHBL, IlyHAMHU, 3XO

1.31

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYHUKH ITOJIOKCHUS, pACCTOSAHUSA U
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YCKOPEHUs1, AMHAMOMETP, MTOAIUITHUKHY, PAKETHI, PhIYar, MoIBUXHBIN 1
HETIOIBMKHBINA OJIOKH, HAKIIOHHAS TUIOCKOCTD, TPOCTHIE MEXAHU3MEI B OBITY,
cooOInaroImuecs cocyabl, yCTPOWCTBO BOJOIIPOBOA, THIPAaBIMYECKUIl IIpecc,
MaHOMeETp, 6apoMeTp, BBICOTOMED, MOPIIHEBOII HACOC, ApEOMETP, IXOJIOT,
HCI0JIb30BAHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIJIOBBIE AABJIEHUA
OCHOBHBIE TIOJIOKEHUS MOJICKYJIIPHO-KHHETHYECKON TEOPHH CTPOCHHUS BEIIECTBA.
2.1 Monenu TBEPAOro, )KUIKOIO U Ta3000pa3HOr0 COCTOSIHUN BELIECTBA.
Kpucranmuueckue u amopHbIe Tena
29 JIBmxkenue yactull BemiectBa. CBA3b CKOPOCTU ABHIKEHHS YaCTHIL C
] Temneparypoil. bpoynoBckoe aBmxenue, iupdysust
2.3 CMaumnBaHue ¥ KalnWUISIPHbIE SIBICHUS
24 TennoBoe pacupeHue U CKaTHe
2.5 TennoBoe paBHOBecHE
26 Baytpennss sHeprus. PaboTa u Teronepenadya Kak crocoObl H3MEHEHUS
’ BHYTPEHHEHN YHEPrun
2.7 Bunpl Temonepenayn: TeIIONPOBOIHOCTh, KOHBEKIIHS, H3TYICHUE
HarpeBanwne u oxnaxxaenue ten. KoamaecTBo TemioTel. Y enbHas TeI0EMKOCTS:
2.8 O=cm(t,—t,)
3aKOH COXpaHEHUs YHEPruM B TEIUIOBBIX IIpoLeccax. Y PaBHEHUE TEIIOBOTO
OanaHca:
29 0,+0, +..=0
1Ty T
Ucnapenue u konaeHcauus. Mi3MmeHeHne BHYTPEHHENW SHEPTUH B IIPOIIECCE
210 ucrapeHus 1 KoHjaeHcauuu. Kunenue xxuakoctu. Y ienpHas Temiora
' napoo6pasoBanus: L = Q/m
2.11 BraxxnocTths Bo3myxa
[InaBnenue u kpuctayuu3anus. MisMeHeHue BHyTpeHHEH SHEPT U MpH IJIaBICHUH
U KpUCTAJIM3alMU. Y Ie/IbHas TeIUIoTa MJIaBJICHUSL:
2.12 3=
m
BHyTpeHHss 5Heprus cropaHus TOIUIMBA. Y AeIbHAas TEIJIOTa CTOPAaHKsl TOILJIMBA:
2.13 q=Q/m
2.14 [Tpunnuns! paboTs! TemoBbix apurarenei. KITJI temnoBoro apurarens
Ilpakmuueckue pabomoi
N3mepenne ynenabHOU TEMI0EMKOCTH METAINTIMYECKOTO IMIMHAPA; KOJTHYECTBa
TETJIOTHI, TOJYYEHHOTO BOJON KOMHATHOM TemnepaTypbl (PUKCHPOBAHHOM Macchl,
2.15 B KOTOPYIO OIYIIEH HAarpeThli HUIMHJP; KOJINYECTBA TEIUIOTHI, OTIaHHOTO

HarpCTbIM MUJIMHAPOM, ITOCJIC OITYCKAaHUA €T0 B BOAY KOMHAaTHOM TCMIICPATYPhI,
OTHOCHUTEIbHOMN BIAXKHOCTH BO3yXa, y,HCHBHOﬁ TCIIJIOTHI IIJIaBJICHUSA JIbJA.
HccnegoBanue n3MeHEHHS TCMIICPATYPhI BOABI IIPHU PA3JIMYHBIX YCIIOBUAX,
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SIBJICHHSI TEIUIOOOMEHA TPU CMEUIMBAHUH XOJIOTHOM M rOpsiueii BOJbI; Ipoliecca
HcrnapeHus

Dusuueckue s161eHUs 8 npupode: MOBCPXHOCTHOC HATSXKCHUC U KAITUJJIAPHBIC

2.16 SIBJICHUS B TIPUPOJIE, KPUCTAILIBI B pupoae, uzinyduenue ColiHila, 3amep3aHue
BOJIOEMOB, MOPCKHE OpU3bl; 00pa30BaHUE POCHI, TYMaHa, UHEsI, CHera
Texnuueckue ycmpoticmea: KaluISpbl, IPAMEPHI HCIIOJIb30BAaHHUS KPUCTAJIIOB,

217 KUJKOCTHBIM TEPMOMETP, JATUUK TEMIIEPATYPhI, TEPMOC, CHCTEMAa OTOTUICHHUS

' JIOMOB, THTPOMETPEI, ICUXPOMETP, TapoBasi TypOWHA, IBUTaTE)Ib BHYTPEHHETO
CrOpaHus

3 DJIEKTPOMATHUTHBLIE SABJIEHU A

3.1 DnekTpusaius Ten. /[Ba Buma dJeKTpUUYECKUX 3apsiioB

3.2 B3aunmoelictBue 3apspkeHHBIX Tell. 3akoH Kynmona

3.3 3aK0H COXpaHCHHS JICKTPHUIECKOTO 3apsiia

34 Dnextpuueckoe noje. Hampssk€HHOCTh 3JeKTpHIecKoTo noJjst. [IpuHImn

' CYIIEPIIO3UITNH YICKTPUUSCKUX MOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocutenu anexrpudeckux 3apsiioB. JleicTBHE IEKTPUIESCKOTO TOJIST Ha
' ANIeKTpUIecKre 3aps/ibl. [IpOBOTHUKY U IUAICKTPUKH
[TocTostHHBIN 25IeKTpUYECKHl TOK. [[elicTBus 3neKkTprudeckoro Toka. Cuia Toka.
Hanpsixenue.

3.6 l=qg/t,U=A/q
DNEeKTPUUYECKOE COMPOTUBIICHHE. Y AETBbHOE SJIEKTPUYECKOE COITPOTUBIICHHE:

3.7 R =pl/S

38 3akon Oma mys1 yaacTtka saekTpudeckoi memu: | = U/R
[TocnenoBarensHOE COEIMHEHUE TPOBOIHUKOB:

I =I,: U=U,+U,: R=R +R,
1 1 1 2
39 [TapannensHoe coeqMHEHNE TPOBOAHUKOB PABHOTO COMPOTHBIICHHUSA:
U=U;I=1I+I; R:%.
CMmenianHble COETUHEHUS IPOBOTHUKOB
310 PaboTa u momHOCTH AnekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jlxoyns — Jlenua:
2
3.11 O=I"-R-t
312 OmnsiT DpcTena. MarHuTHOE T0JIe IPSIMOTO TIPOBOIHUKA € TOKOM. JIMHUH
' MarHuTHOW MHAYKIIUU
313 MaruauTtHoe 1noJjie MOCTOSHHOTO MarHuTa. BzaumoielicTBHE IOCTOSTHHBIX
' MarHuTOB
3.14 JlelficTBME MAarHUTHOTO NOJIsL HA IPOBOJIHUK C TOKOM
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3.15

OnsiTel @apanes. SBieHue sneKkTpoMarHuTHON MHAYKIMH. [TpaBuiio Jlenna

IIpakmuyeckue pabomul

N3mepenue 31eKTpruuecKoro COpoTUBIIEHUS PE3UCTOPA; MOIIIHOCTH
AIIEKTPUYECKOTO TOKA; pabOTHI 3JEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, BO3HUKAIOIIETO B IMPOBOIHUKE
(pe3ucTopsl, JIaMIIOYKa), OT HANPSDHKEHUS HAa KOHIIAX MPOBOIHUKA; 3aBUCUMOCTHU

3.16 COTIPOTHUBJICHUS OT JUTHHBI TPOBOIHUKA, IIOMIAIN €TI0 TIONEPEYHOTO CEYCHUS 1
YIEIBHOTO COTIPOTUBIICHUSI.
[IpoBepka npaBuia UIst IMEKTPHUECKOTO HAPSHKEHUS TIPU TIOCIIEI0BATEIIEHOM
COCJIMHEHUH MPOBOIHUKOB; TPABUJIA JIJISI CUJIBI DJIEKTPHUYECKOTO TOKA MPH
rapajuieTbHOM COCTMHEHHUH IMPOBOJHUKOB (PE3UCTOPHI U JIAMITOYKA)
Dusuueckue s61eHUs  npupode: HIEKTPUUECKIE SIBIICHHUS B aTMOcdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPIraHU3MOB, MarHUTHOE 110J1€ 3eMJIH, Ipeii( MOI0COB,
POJTb MATHUTHOTO TIOJIS JUTSI )KU3HH Ha 3eMuie, TOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3NEKTPOCKOI, aMIIepMETp, BOJIBTMETP, peocTarT,
CUETYHK AIIEKTPUUYECKON IHEPTUH, SITEKTPOOCBETUTEILHBIC TPUOOPEI,

3.18 HarpeBareIbHbIE JIEKTPONPHOOPHI (IPUMEPDI), AEKTPUUECKHE NPEAOXPAHUTEIH,
AIIEKTPOMATHHUT, AJIEKTPOIBUTATENh TIOCTOSIHHOTO TOKa, T€HEpaTOp MOCTOSTHHOTO
TOKa

3.19 DnekTpoMarHuTHBIC BOJHBI. [1IKaa 3JeKTpOMarHUTHRIX BOJTH

3.20 JlydgeBast MmoJienb cBeta. [IpsiMOIMHEIHOE pacipoCTpaHEeHUE CBETA

3.21 3akoH oTpaxkeHus ceTa. [1mockoe 3epkaio

3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMIICHUS CBETA

3.23 Jucnepcus cBera

324 JIunza. Xox nydeit B inH3e. POKYCHOE pACCTOSHUE JIMH3bL. OnTHYeCKas cuia
aun3el: D = 1/F

3.25 I'ma3 xak ontuueckas cuctema. OnTHYECKUE TPUOOPHI
IIpaxmuueckue pabomoi
N3mepenue onTtudeckoii CUitbl COOMparoLei JINH3bI; POKYCHOTO PAaCCTOSIHUS
coOuparoieii JUH3BI (110 CBOMCTBY PaBEeHCTBA pa3MEpOB MpeAMETa U
M300paxkeHus1, KOra MpeMEeT PacloyioKeH B TBOMHOM (oKyce), MoKa3aTens

3.26 MIPETOMJIICHHUS CTEKIIA.
HccnenoBanue cBoiicTBa n300pakeHHUs], MOJIYy4EHHOTO C MMOMOIIBIO0 coOMparolen
JUH3bI; U3MEHEHHS POKYCHOTO PACCTOSHUSA ABYX CIIOKEHHBIX JIMH3; 3aBUCUMO CTH
yria MpeoMIICHHs] CBETOBOTO Jiy4ya OT yIJia MajeHus Ha FPaHULIe «BO3AYX —
CTEKJIO»

3.97 Qu3zuueckue aenenus 8 npupooe: 3atmenus Connua u JIyHbl, 11BeTa Te,
onTHYEeCKHUE sBJIeHHs B aTMocdepe (11BeT Heba, pedpakiius, paayra, MUPax)

308 Texuuueckue ycmpoticmea. OYKU, IEPUCKOT, GoToAaIMapar, ONTUYECKUE
CBETOBO/IbI

4 KBAHTOBEBGIE SABJIEHU A

41 PagnoaktuBHOCTh. Anb(a-, Oeta-, ramma-u3nydenus. Peakiuu anbda-u Oeta-
pacmana

4.2 OmnsiTel Pesepdopaa mo paccestauro anbda-yactuil. [InanerapHas Moaens aToMa

4.3 CocraB atoMHOTO sifipa. M30TOMNBI

4.4 ITepron momypacmajga aTOMHBIX SAEP

4.5 SlnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsJ0BOTO M MACCOBOTO YHCET
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DQusuueckue asnenus 6 npupooe: ECTECTBEHHBINH PaJlMOaKTUBHBIH (OH,

4.6 KOCMHMYECKHE JIy4H, PaJUOAKTUBHOE U3JIydE€HUE IIPUPOIHBIX MUHEPAJIOB,
JEUCTBHE PAJUOAKTUBHBIX M31y4YCeHUN HA OpPraHu3M 4YeI0BEKa
47 Texnuueckue ycmpoticmea. CIIEKTPOCKOI, NHIUBUAYaAJIbHBIN 103UMETp, KaMepa

BunbcoHa, sanepHasi 3HEpreTuka
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