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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
COCTaBJIEHa HAa OCHOBE IOJIOKEHUH M TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepaibHOi paboueil mporpaMMbl BOCIIUTAHUS U
Konnenuuu npenogaBanus yueoHoro npeameta « Ousmkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHOW TPaAMOTHOCTH OOYYAIOIIUXCS W OPTaHU3ALUI0 H3YYCHHS
¢u3nKn Ha AEATEeIHLHOCTHOW OCHOBE. B mporpamMme mo (U3HKE yYUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
TUITAHUPYEMBIM JINYHOCTHBIM M METANPEAMETHBIM pe3yIbTaTaM OOYUYCHHS, a TAKKE
MEXIIPEIMETHBIC CBS3M €CTECTBEHHOHAYUYHBIX YYE€OHBIX MPEIMETOB HAa YPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢usuke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
1o rogam o0yyeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
M3yYeHUs TeM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEAMETHOTO COACPKAHHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIMXCsl.

[Iporpamma 1o ¢usmke pazpaboTaHa ¢ IEJIbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, MOCKOIbKY (pr3ndYecKre 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMoIorueit, acTpoHOMHeH B pusznueckoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEAOCTaBIsieT HauOoyiee SICHBbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HAHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

OnHa w3 TIIAaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYype OOIIETo
o0pa3oBaHUsA COCTOMT B (POPMHPOBAHHM E€CTECTBEHHOHAYYHOW TIPaMOTHOCTU H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIoONiaracT OBJAJICHHE
CIIEYIOIUMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OIICHHWBATh U IOHUMATh OCOOCHHOCTH Hay4HOTO UCCIICJIOBAHNUS;

e UHTEPNPETHPOBATH  JIAHHBIE W  WCIOJb30BaTh  HAy4YHBIC
JI0Ka3aTeIhCTBA JUIsI TIOJYyYEHHUS BHIBOJIOB.

Hemun wu3yuenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHUS
omnpenenensl B Komenmuu mpenonaBanus ydeOHOTO mpenmera «Dusmka» B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOnUx

2



OCHOBHBIE  00111€00pa30BaTeNIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnerun Munucrepctsa npocseiienus Poccuiickoit denepanuu (mpoTokoi ot 3
nexadps 2019 r. Ne [1K4BH).

eaun nzyyenus pusuku:

NpHOOPETCHHE HMHTEpeca M CTPEMIICHHS OOYYalIIMXCSd K HAyIYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIC TTO3HAHUSA ¥ (DOPMUPOBAHKE
UCCIIEIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHHUs OCHOB
CTPOEHUS MaTepPUH M PyHIAMEHTAJIbLHBIX 3aKOHOB (PU3HKH;

dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTUX
€CTECTBECHHBIX HAYK, TCXHUKU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
npo(eCCHOHATBHOM JCSATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI oOecrieynBaeTcs pCIICHUEM CIICAYIOIUX 3aaa4.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BAaHUEM ITOJTYYCHHBIX 3HAHUI;

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

pa3BUTHE YMEHUH HaOIIONATh MPHUPOIHBIC SBICHUS W BBITIOIHATH OTBITHI,
nabopaTopHble  pabOTBl W OKCIEPUMEHTAJIbHBIE HCCIENOBAaHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHbOpMaIruel GU3NIEeCKOro COAepKaHus,
BKJIOUast UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHHSIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O c(hepamu mpodeccrHoHaIbHON AeTETHHOCTH, CBA3aHHBIMU
C (GU3MKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbI ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO

oOpa3oBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HENEN0), B 8
KJlacce — 68 yacoB (2 yaca B Hezento), B 9 kiacce — 102 vaca (3 yaca B Heneno).



[Ipennaraemslii B mporpaMMe no (U3HKE MepedyeHb JabopaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, yYUTEb AEIaeT BbIOOP MPOBEIECHUS
7a00paTOpHBIX PabOT M ONBITOB C YYETOM HHAMBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANBHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O F'OCY/IApCTBEHHOI0 YK3aMEHA 110 (PU3UKE.



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOLIET0 MUPA.

®usuka — Hayka o npupoze. SIBinenus npupoasl. DU3NUYECKUE SBICHHUS:
MEXaHUYECKUE, TEIUIOBBIC, JIIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBEIE.

®uznyeckue BenuuuHbl. M3MepeHue Qusnueckux BelUYuH. Duznueckue
npubopsl. [lorpemHocTs u3MepeHuit. MexxayHapoiHasi CUCTEMa €IUHMII.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4YalT MPUPOY.
EcrecTBeHHOHAyUHBI METOJ] TO3HAHUS: HAOJIOJEHWE, IMOCTAHOBKA HAYy4YHOTO
BOIIPOCA, BBIJIBIIKCHUE TUIOTE3, YKCIIEPUMEHT 10 TIPOBEPKE TUMOTE3, OOBICHEHUE
HabmonaeMoro sBieHus. Onucanue GU3NUeCKUX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBBIE, JJIEKTPUUECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHUS.

2. dusznueckue MpUOOPHI M MPOIEAYpa MPAMBIX U3MEPEHHIN aHAJTOTOBBIM U

1U(GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue UEHbI IeTEeHUs IKaJIbl U3MEPUTEIHLHOTO Mpudopa.
2. H3MepeHue pacCTOSTHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.
4. OrmpeneneHue pa3MepoB MaJIbIX TEJL.
5. M3mepeHue Ttemmeparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyIIEHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OOoJbllle BHICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OTMbITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBrkeHre dactul] BeniecTBa. CBs3b CKOPOCTH JBUKEHUS YACTHI[ C
TeMIiepatypoii. bpoyHoBckoe nBmwkenme, auddys3usa. BzanmomelicTBue YacTHIl
BEIIECTBA: MPUTSXKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpucTtamindeckux) Tena. B3auMOCBSi3b MEXKIy CBOMCTBAaMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OcOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.



1. HabGmronenune OpOyHOBCKOIO IBUKEHHUS.

2. Habmonenue nuddysuu.

3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WUIU

OTTAJIKUBAHUEM YaCTHIl BEIIIECTRA.

Jlabopamopnuie padbomot u onvimot.

1. OueHka JuamMeTpa aromMa METOAOM DpsOB (C  HCIOJNb30BAaHUEM

dotorpaduii).

2. OnbITHI 110 HAOJIIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannueckoe JBIKEeHHE. PaBHOMEpHOE UM HEpPaBHOMEpPHOE JIBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBMXKEHUU. Pacd€Tr myTtu u
BPEMEHHU JIBHKCHUS.

SABnenve wHepuuu. 3aKOH WHepHUH. B3aumoneicTBue Ten Kak NpUYHHA
U3MEHEHUS CKOPOCTH [IBIKCHUs Teld. Macca Kak Mepa HWHEPTHOCTU Tera.
[InotHOCTh BemiecTBa. CBSA3h MJIOTHOCTU C KOJWYECTBOM MOJIEKYJ B €IMHHUIIC
00BéMa BelecTna.

Cwta Kak XapakTepucTHKa B3aumMmojaeucTBus Tesl. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TskecTd. Cuia TSKECTH Ha Apyrux maHerax. Bec tema. HeBecomocts. Cnoxxenue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelicTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.

Jemoncmpayuu.

HaGmonenre MexaHU4ecKoro JBUKEHUS Tena.
H3mepenne CKkopoCTH MPSIMOJIMHEMHOTO JBUKCHUS.
HaGmronenue siBeHUsT HHEPIIUH.

CpaBHeHuE Macc Mo B3aUMOJICUCTBUIO TEII.
. CnoxeHue cuJji, HallpaBJIE€HHBIX M0 OJHOMN MPSMOM.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHne CKOPOCTH PABHOMEPHOTO ABUKEHUA (LIApUKA B KUIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).
2. OmnpeneneHre CpelHEW CKOPOCTH CKOJBbXKEHUsS Opycka WIM IIapuKa M0
HAKJIOHHOM TNTIOCKOCTH.

1
2
3
4. HabGnroneHre U3MEHEHHS CKOPOCTH IIPH B3aUMOJICHCTBHH TElL.
5
6

OrnpeneneHue MIOTHOCTH TBEPIOTO TEaA.

4. OmnbIThl, JNEMOHCTPUPYIOIIME 3aBUCHMOCThH paCTSHKEHUS (Iedopmarinm)
MPY>XKUHBI OT IPUI0KEHHON CHIIBI.

5. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBXEHHUS OT
Beca Teja 1 XapakTepa CONMPUKACAIOIIUXCS TTOBEPXHOCTEH.
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Paspnen 4. JlaBinenue TBEPABIX TeJl, dKUAKOCTEl U ra3oB.

Hanenune. CriocoObl yMEHBILIEHUS U yBEJIMYEHUs AaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHHMs Tra3a OT 00bEMma, Temmneparypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMHM W razamu. 3akoH llackana. ITHeBmaTmueckue
MaluHbl. 3aBUCUMOCTb JaBJICHHS >KUIKOCTH OT riayOuHbl. ['mapocrarnueckuii
napanokc. Coobmiaromuecs cocyabl. [ uapaBiuyeckue MexaHu3Mbl.

AtMmocdepa 3emunn u atmMocdepHoe naBieHue. [IpuuuHbI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIE€HUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 1151 M3MepeHus: aTMOc(HEepHOro AABJICHHUS.

JleficTBHE )KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.
CooOmatoruecs cocy/bl.

I'mppasnnueckuii mpecc.

[IposBnenue nercTBust aTMOC(HEPHOTO AABICHHUS.

o Uk w N

3aBUCUMOCTb BBITAJIKMBAIOIIEH CUITBI OT 00BbEMA MOrPYKEHHOM YacTH Teja
Y TUIOTHOCTH JKUJIKOCTH.
PaBeHCTBO BBITATKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
8. YcCIOBHE IJIaBaHUA TEJ: TUIABAHUE UIIW NOTPYKEHUE TEN B 3aBUCUMOCTH OT
COOTHOUIEHUS MIIOTHOCTEN TEJa U KUJKOCTH.
Jlabopamopnuie pabomot u onvimot.
1. HccnenoBaHue 3aBUCHUMOCTH Beca Telia B BOJIE OT 00bEMa MOrpyKEHHOM B
AKUJKOCTh YaCTH TeJa.
2. OmnpeneneHue  BBITAIKUBAIOMIEH  CWIIbL, JCWUCTBYIOIIEM Ha  TeJlo,
MOTPYKEHHOE B KUIKOCTb.
3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOIIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.
4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JIEHUCTBYIOIICH HA TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHON B KUIKOCTh
YaCTH TEJIA U OT TUIOTHOCTH KUJKOCTH.
5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpeAEIICHUE €€ TPY30NOABEMHOCTH.
Paznen 5. PaGora u MOIIHOCTb. DHEprusi.
Mexanunueckasi pabota. MOIIHOCTb.
[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [I[puMeHeHue npaBuia paBHOBECHUS phluara K 0JI0Ky. «3010Toe

~
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npaBuio» Mexanuku. KIIJ[ mpocTeix Mexanu3moB. [IpocTbie MeXaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckass odHeprus. KuHeTmdeckass W NOTEHUMAIbHAs DJHEPIUs.
IIpeBpamienne 0THOTO BHUJIa MEXAaHUYECKOW IHEPTUU B APYrOW. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimot.

1. Ompenenenre pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHXKEHHUH TeJja 10

TOPU30HTAIIBHON MOBEPXHOCTH.

2. HccrnenoBanue yciioBHil paBHOBECHS pblyara.

3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.

8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHHE CBOWCTB ra3oB, KUAKOCTEH U
TBEPBIX TEJI HA OCHOBE TMOJIOKEHUN MOJIEKYISIPHO-KUHETHYECKON TEOpUH.
CmaunBaHue U KanWUISIpHBIE ABJICHUA. TemIoBoe paclIupeHHE U CKaTHeE.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUIOBOIO JIBUKCHUS
gactull. BHyTpeHHsss sHeprus. CrnocoObl HW3MEHEHUS BHYTPEHHEH SHEPruu:
TEeIIonepeada u coBepiieHrne padboTel. Buasl Temonepenayu: TemIONpoBOIHOCTS,
KOHBEKIIUS, U3JTyYEHHUE.

KonndecTBo TeminoThl. YaenbHas TEIIOEMKOCTh BeliecTBa. TermiooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerwioBoro Oamanca. [lmaBnenune w
OTBEPJICBAHUE KPHUCTAJUIMYECKUX BEIIECTB. YAEJIbHAas TEIUIOTAa IJIABJICHUS.
[TapoobOpazoBanne u koHmeHcanus. Mcmapenue. Kumnenme. YnenpHas TeruioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHUS.

BnaxHocTs Bo3myxa.

DHeprus TOIIuBa. Y elbHas TEIJIOTa CrOpaHus.

[Ipunuunsl padotel TemnoBeix aABurateneid KIIJ[ TtemmoBoro asurarens.
TerioBble IBUTATENIN U 3aIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.
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10.
11.
12.
13.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysun.

HaGmonenue siBjeHUi cMaurBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimupeHust Tel.

N3meneHnne namieHus rasa Mpu M3MEHEHHM oObEMa W HarpeBaHUM WIH
OXJIaXICHUU.

[IpaBuiia u3mepeHus TemMnepaTyphl.

Buabl Teronepenaymn.

OxnaxxeHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHUE TEIIIOEMKOCTEH pa3IMYHBIX BEIIECTB.
HaGmonenue kunenus.

HaGmtoieHre nocTossHCTBA TEMIIEPATyphl MPU TUIABJICHHH.
Mojenu TeIJIOBBIX ABUTATEIICH.

Jlabopamopnuvie padbomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIU caxapa.
OnbITEl IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue qaBieHUs BO3yXa B OaJUIOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €To
00bEMa M HArpeBaHUS WIN OXJIAXKICHHUS.

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

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPruu Tella B pe3yJsibTare
TEIIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue siBICHUS TEIIOOOMEHA IPH CMENIMBAHUHU XOJOJHOW U
ropstaei BOJBI.

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

OrnpeneneHue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHue OTHOCUTEIILHON BIIAXKHOCTH BO3/yXa.

Ornpenenenue yaeabHOM TETIOTHI TUIABJACHUS JbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsnoB. BzammopeinctBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPSI0B U PACCTOSTHUSI MEXIY TEIIaMH).



Onekrtpuueckoe mnozne. Hanpssk€HHOCTH dmeKkTpuueckoro mnoss. IlpuHuumn
CYINEPIO3ULIUH IEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenune aroma. IIpOBOOHMKM UM JUANEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUUYECKUN TOK. YCIIOBUSL CYIIECTBOBAHUA DSJIEKTPUUYECKOTO TOKA.
NcTtoyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckas uenb. Cuima  Toka.  DJIEKTPUUYECKOE  HaIpsKEHUE.
ConpoTuBieHre MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
1151 yaactka uend. [locienoBaTenbHoOe U apaljieIbHOE COETUHEHUE TPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKTpuuecKue ey U MOTpeOUuTeNn MEKTPUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

ITocTosiHHBIE MarHUTHI. B3anMo1eiicTBHE MOCTOSTHHBIX MAarHUTOB. MarHuTHOE
roje. MarauTHoe mojie 3eMJIM M €ro 3HadyeHue Ui Ku3HM Ha 3emuie. OIBIT
Opcrena. MarauTHoe moJie IeKTpUudeckoro Toka. [[puymeHeHne 3eKTpOMarHuToB
B TEXHUKE. J[efiCTBHE MAarHUTHOIO MOJIA HAa TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEb
MOCTOSIHHOTO  TOKa. Mcmosib30BaHUE  DJIEKTPOABHUTATENEd B  TEXHUYECKUX
YCTPOMCTBaxX M HA TPAHCHIOPTE.

OnbiTel @Papajies. SABneHue 3aekTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DIIEKTpOreHeparTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpauuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DIIeKTpOCTATUYECKAS UHTYKITUA.
3aKOH COXpaHECHUS PICKTPUUYECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnkn NOCTOAHHOTO TOKA.
JIelicTBUA 3IIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B )KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3mepenune cuiibl Toka aMIepMeETPOM.
. I3mepenune 35IeKTpUYeCcKOro HampsixKeHUs: BOJIbTMETPOM.
. PeocTtaTt 1 Mmarazud COnpOTUBIICHUMN.
. BzaumopencTBre NoCTOSSHHBIX MAarHUTOB.

W X Nk~ wWwN e
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16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

MonenupoBaHrue HEBO3MOKHOCTH Pa3AeiICHUs MOJIOCOB MarHura.
MonenupoBaHrue MarHUTHBIX MOJIEN TOCTOSSTHHBIX MAarHUTOB.
OmneiT Opcrena.

MarauTHoe 1oje ToOKa. DIEKTPOMArHHUT.

JlercTBME MAarHUTHOTO TT0JIS1 HA MPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue sABICHUS 3JIEKTPOMArHUTHOW UHIYKLIHH.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €To
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o U A~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU  TeJI HWHIAYKIHEH U 1OpH
CONPUKOCHOBEHUH.

UccnenoBanne [E€UCTBUS DJIEKTPUUECKOrO TMOJiI HAa MPOBOJHUKU U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM MU MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3mepenue u peryampoBaHue HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAN TMOMEPEUYHOIO
CEYEeHUs U MaTepuana.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSDHKECHUM TIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Js CWIbBl TOKa MPU MApaJUIEIbHOM COEAUHEHHU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHne MOIIHOCTH DJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsSHKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO TIOJISI IOCTOSTHHBIX MAarHUTOB MPHU X 00beTMHEHNUN
Y Pa3/ICIICHUMN.

HccnenoBanne AeUCTBUS SIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.
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17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCUCTBUS
KaTyILIKXA C TOKOM ¥ MarHuTa OT CUJIbl TOKA U HAIIPaBJICHMs TOKA B KaTyLIKE.

18. MI3yueHue AeiCcTBUSA MarHUTHOTO I10JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
VICCIIEIOBAHME W3MEHEHUN 3HAYCHUs W HANPABICHUS HUHAYKLIMOHHOIO
TOKA.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXAHMYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHrne. HepaBHOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsasl 1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenne. PaBHOyckopeHHOEe mpsMoiinHEiHOe JBrkeHue. CBoOOmHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE nBMKEHHME TIO OKpYx)HOCTH. [lepuon u yvactora oOpalieHusl.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE yCKOPEHUE.

[Tepsorii 3akoH Hptotona. BTopoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUHMI CyNIEpIIO3UIUHU CHJL.

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

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nafgeHud. JBmxkenue mianer Bokpyr ConHua. IlepBas kocmmuueckasi CKOPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepranibHOM TOukH. AOcConOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TEJNA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuiibl. LIeHTp TsKeCcTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMITyJIbCa. PEakTUBHOE IBUKEHHUE.

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuil TSKECTH, YIPYTOCTH,
tperusi. CBsi3b dHEpruu U padotel. [loTeHIManbHas SHEPTUS TeNa, TOJIHATOTO HaJ
MMOBEPXHOCTHIO 3eMIIM. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOW AHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaGmronmenne MeXaHWYECKOTO ABMKCHHS TE€Ja OTHOCHTEIHHO Pa3HBIX TEI

OTCYETa.
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8.
9.

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

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

HN3mepenne CKOPOCTU U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

HaGmonenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» rpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KabuHeTa (QU3HUKU.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tella U JICUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmronenne paBeHcTBa CHUIT IPU B3aUMOICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus 3HEPTUU NMPU B3aUMOJICHCTBUHU TEJ.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUM.

CoxpaHeHre UMIMyJibca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUM TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWYECKOM HEPTUM MIPHU JIBUKEHUM TEJa MOJT 1€HCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

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

Omnpenenenne cpeaHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HAaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUHU T10
HAKJIOHHOM IIJIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JBIDKCHHUH 0€3 HauaJbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJIbHON CKOPOCTHM NYTH OTHOCSTCS KakK psAd HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE NPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHUJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue Ko3PpPuLMEHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Ornpenenenue padbOTHI CHIIbI TPEHUS! TPU PAaBHOMEPHOM JIBMKEHUU Tea Mo
TOPU30HTAIIBHOM MOBEPXHOCTH.
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10. OnpesnenieHne  paboOThl  CUJIBI  YIIPYrOCTH IMpU  TNOABEME Tpy3a ¢
UCITI0JIb30BAaHUEM HEMOJBM)KHOIO U MOABUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHHUS DHEPTHH.

Pasznen 9. Mexanu4yeckue Koj1e0aHUs U BOJIHBI.

KonebarenvHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJECOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTHudeCcKUuii U NpYKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPrUU MPH KOJIEOATEITHHOM JIBHXKEHUH.

3aryxatomme — koneOaHus.  BolHyxneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbL. (CBOHCTBA MEXaHMYECKMX BOJH. I[IpomoneHble U
NOMNEPEYHbIE BOJIHBL. JlIMHA BOJHBI M CKOPOCTh €€ pacinpOoCTpaHEHMS.
MexaHn4yecKue BOIHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa ToHAa. OTpaxkeHue 3Byka. MHPpa3Byk u
YIIBTPA3BYK.

Jemoncmpayuu.
1. HaOmrogenue koyieOaHMii Tea 1O ACUCTBHEM CHIIBI TSOKECTH M CHJIBI
YIOPYTOCTH.

HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TPy KHUHE.

HaGmronenuie BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

Pacnipoctpanenue mpoI0JIbHBIX U MOMIEPEYHBIX BOJH (Ha MOJIEIH).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKyCTUYECKUI PE30HAHC.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHue dYacTOThl M Tepuoja KoneOaHWii MaTeMaTUYeCKOTo

o U A W

MasTHHUKA.
2. Ompezenenue 4acTOTHI U Miepruoa KoieOaHuil MPY>KMHHOTO MasITHHUKA.
3. HccnenoBanue 3aBUCUMOCTH TiepHUoja KOJeOaHUW MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.
5. IIpoBepka HE3aBHCHUMOCTH TEepHOJa KoieOaHuii Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCMMOCTh TEpuoaa  KoyieOaHUMU
IPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBL.
7. W3mMmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
Paznen 10. Di1eKTPOMarHMTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEeKTpoMarHuTHble  BodHBL.  CBoiicTBa
3NEKTpOMarHuTHoIX BOJIH. [llkama snexkrpomMarHuTHBIX BOJIH. Mcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.
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OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUJIBHOTO

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

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

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. l[losHoe BHYyTpeHHEe
OTpakeHue cBera. VICmonab30BaHWE TOJHOTO BHYTPEHHETO OTpPaXXEHHUS B
ONTHUYECKUX CBETOBOAX.

Jlunza. Xon mydedt B muH3e. OnTuyeckas cuctema (poroarapara, MUKPOCKOTIA
u Teneckona. ['na3 kak ontuyeckas cucteMa. biM3opyKoCcTh U TaIbHO30PKOCTh.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HpetoToHa. CroxkeHue
CIEKTPAJIbHBIX IBETOB. J(Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHHOE PaclpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon mydelt B coOuparomiei JuH3e.

XoJ JIydeu B pacCeHBarolle JINH3E.

[Tony4yenne n3o0paxxeHN C TOMOIIBIO JTHH3.

[Tpunaun peiictBus doToarnmapata, MUKPOCKOTA M TEIECKOTIA.
10. Mopnens ri1asa.

11. Paznoxxenue 6emoro cBeTa B CIEKTP.

12. [lomy4yenue O6emoro cBeTa MpH CI0KEHUH CBETA PA3HBIX IIBETOB.

LW X N Gk~ W Re

Jlabopamopnwie padbomot u onvimot.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPa)KE€HHUsI CBETOBOIO Jyda OT yria
naJCHUs.

2. M3ydeHue xapakTepUCTUK U300paKEHUs MPEIMETa B TUIOCKOM 3€pKaJie.

3. HccrnenoBanue 3aBUCUMOCTHU yTIJla MPEJIOMIIEHUSI CBETOBOIO Jiyda OT yria
MaJIeHHs Ha TPAHUIIE «BO3AYX—CTEKIIO».

4. Tlonyuyenue nu300pakeHUI C TOMOIIbIO COOUPAIOIIEH JIUH3BI.
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5. Ompenenenue (OKYCHOTO pacCTOSIHUSI U ONTUYECKOM CHIIBI cOOMparomen
JUH3BL.

6. OMBITHI TTO Pa3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

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

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdpopna v mianerapHas mojenb atoma. Moaens atoma bopa.
Ucnyckanue u noryonieHue ceeta atomoM. KBaHThl. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
saapa. Hykmonnas wmopens atomHoro snapa. WM3orombl.  PanuoakTuBHBIC
npeBpanieHus. [lepros momypacmnaga aTOMHBIX SIAEP.

SAnepHbie peakiuu. 3aKOHBI COXPAaHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
OHeprusi CBsizM aTroMHBIX sifep. CBsi3b Macchl M 2Hepruu. Peakuuu cuHTE3a U
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE37.

Anepnas sHepreTtuxa. JeMCTBUS pPaJAMOAKTUBHBIX HU3IYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CnekTpbl U3yYEHUS U MOTJIONIECHUS.

2. CHexTpsl pa3Iu4HbIX Ta30B.

3. Cnekrtp Bojmopoja.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructparus u3inydeHus NPpUPOIHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. HccnenoBanme TpeKOB: M3MEPEHHE DPHEPTUU YACTHUIBI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAKO NI MOTYIb.

[ToBTOpUTETHEHO-0000MIAIONTUH MOAYTh TIPEAHA3HAYCH I CUCTEMAaTU3AINH
1 00001IIeHUS TPEAMETHOTO COACPIKAHUS U OTBITA IEATETbHOCTH, TPUOOPETEHHOTO
Py U3YYCHHH BCEro Kypca (PU3MKH, a TakKe JJIsl MOATOTOBKM K OCHOBHOMY
TOCYy/IapCTBEHHOMY 9K3aMEHy MO (pu3uKe sl 00yJaroniuxcs, BBHIOPABIIUX JTOT
y4eOHBIH TpeIMeT.

[Ipu U3ydeHHU JAHHOTO MOJYJSI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECMEYMBACTCS OCTIKCHHUE TPEIMETHBIX H
METANpeIMETHBIX  IJIAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOCHHUE HAY4YHBIX METOJOB HCCIEI0BaHUs
SBJICHUU NOPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSCHITH (PU3HUECKHUE
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SIBJICHUS, TPUMEHSSA [OJYYCHHbIC 3HAHUs, pelarb 3aJadyd, B TOM YHUCIIE
KAaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.
[IpyuHUIMNIHANBHO AEATENBHOCTHBIM XapaKTEP JAaHHOTO pa3/ielia peain3yeTcs 3a
CYET TOro, UTO 0OYYAIOIIMECs BHITIOJIHSIIOT 3aJJaHUsI, B KOTOPBIX UM TIpeJiaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue SIBJICHUS B OKPYIKAIOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;
UCII0JIb30BaTh HAYYHBIE METOJIbl UCCIIeA0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIE 1S IPOBEPKU TUIIOTE3 U MTOJYYECHUS TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh Hay4YHbIE OCHOBBI Ham0oJie€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMEDP, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BHUJIOB
SHEPTUMU.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue ¢pu3Mky HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTH)KEHUE JIMYHOCTHBIX, METAPEAMETHBIX U MIPEAMETHBIX 00pa30BaTEeIbHBIX
pE3yJIbTATOB.

B pe3ynbraTe usydenus pu3NKy Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
(bu3MUeCcKON HAyKU;

- LIGHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa:kKIaHCKOro0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTH K aKTUBHOMY YYacCTHIO B 00CYKIECHUU OOLIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JOCTIKCHUHN
buzuky;

- OCO3HAHUE BAXHOCTU MOPATBHO-3THUUYECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUS:

- BOCTIPUSTHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ TapMOHHYHOTO
IOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIEH COCTABIISIOLICH
KYJIbTYpBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
NEeATENbHOCTH;

9) ¢opMupoBaHMs  KYJbTYPbl 30POBbSI W  3MOIHMOHAJIBLHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30macHoro oOpa3a JKU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JIOMAITHUX YCIOBUAX;

- ¢(hOpMUPOBAHHOCTH HaBBIKA pe(IICKCUH, TPU3HAHNUE CBOETO TIPaBa HA OMIHOKY
U TAKOI'0 JK€ MpaBa y IPyroro 4eiaoBeKa;

6) TPY10BOr0 BOCIIMTAHMS
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- AKTMBHOE Yy4YacTH€ B PEIICHUU MPAKTUYECKUX 3ajady (B paMKax CEMbH,
oOpa3oBaTeIbHON  OpraHu3aluu, TOpojJa, Kpas) TEXHOJIOTUYECKOW U
COIMAIBbHOM HANPABICHHOCTH, TPEOYIOUIMX B TOM YHCIIC U PU3HUECKUX 3HAHUN;
- UIHTEPEC K MPaKTUUECKOMY U3YUYEHUI0 npodeccuit, CBSI3aHHBIX C HU3UKOM;

7) 3K0JIOTHY€eCKOT0 BOCIIMTAHMS:

- OpUEHTalMsl Ha TMpUMEHEHHE (U3MYECKUX 3HAHUW IJIs pelIeHUs 3ajad B
o0jlacTi OKpy’XKaroliel cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH HX
BO3MOXHBIX TTOCIEIACTBUH JJIs1 OKPYKAIOLIEH CPEIbI;

- OCO3HaHME TJI00aLHOTO XapaKTepa AKOJOTHMUYECKUX MPOOIeM U MyTeW ux
pelIeHus;

8) amanTanum K M3MEHSIOIIUMCH YCJOBHUSAAM CONMAJIBLHOM W NPHPOIHOM
cpeabl:

- TOTpPeOHOCTh BO B3aUMOJCHCTBUU MPU BHITIOJIHEHUU UCCIEAOBAHUNA U
MPOCKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

- TOBBIIIEHWE YPOBHS CBOE€M KOMIETEHTHOCTH 4Ye€pe3 MNPaKTUYECKYIO
NESTEIbHOCTD;

- TOTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM uuciie GOPMYIUPOBATH
UJieH, TOHATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTAX U SBICHUAX;

- 0cO3HaHue NePUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00JacTu
[1)76370 478

- IUTAHUPOBAHUE CBOETO Pa3BUTHSI B TPUOOPETEHUH HOBBIX (PU3UYECKHUX 3HAHUK;
- CTpEMJICHUE aHAJTU3UPOBATh U BBIABIISITH B3aUMOCBSI3H MPUPOJIBI, O0IIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (DU3UUECKUX 3HAHUM;

- OILICHKa CBOMX JICMCTBHM C YYETOM BIMAHUS Ha OKPYXKAIOIIYI0 Cpeny,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBOeHUS MporpaMMBI Mo (hr3MKe Ha ypOBHE OCHOBHOTO OOIIIETO

oOpa3zoBanus y oOywatomerocss OyayT chOpMHpPOBaHBI MeTaNpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIEC ICHCTBHS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Bba3oBble JJoruueckue JelcTBUA:
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BBISIBIIATH M XapaKTepPU30BaTh CYIIECTBEHHBbIC TPU3HAKH OOBEKTOB
(stBIEHUM);

yCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCHU(PUKAIINN, OCHOBAHUS IS
0000111eHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B pacCMaTpUBaeMbIX (pakTax,
TaHHBIX U HAOIIOJCHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBIICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3yYCHHH (HU3HUECKUX
SIBIICHUI U TIPOIIECCOB, JENaTh BHIBOABI C UCIIOIb30BAHNEM JICTyKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHIA, BBIJBUTATh TUIIOTE3BI O B3aUMOCBSI3AX
(U3NYIECKNX BEIHYNH;

CaMOCTOSITENTFHO BEIOMPATh CIIOCO0 perieHus yueOHol pusndeckoi 3aaaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIICHUS, BBHIOOp HamOoee
MOIXO/ISIIIIET0 ¢ YYETOM CaMOCTOSTENIBHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE AEHCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXKHBIN
bu3nuecKkuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (U3UUYECKOTO
SIBJICHUS;

OLICHMBATh Ha TPUMEHUMOCTh U  JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUS], OTIBITA, UCCIIEAOBAHMS;

POTHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIIBUTATH MPEATNOIO0KEHUS 00 UX PAa3BUTHUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

IPUMEHATh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI M 3aIpOChl IIPH ITOUCKE U
orbope MH(pOpPMAIMKM WA JAaHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
dbu3nveckoi 3a1a4m;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH UHOOPMAIUIO
Pa3IUYHBIX BUIOB M (JOPM IMPEACTABIICHHUS,

CaMOCTOSITCJILHO ~ BBIOMpAaTh ONTUMAJIbHYI0 (OpPMY IpEICTaBICHUS
uHbOpMaIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, TharpaMMaMu, HHOU rpauKoi M KX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

B X0JI€ OOCYyXJeHHs y4yeOHOro marepuaiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBAaTh HJCU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJAEpKaHUE
0J1aroKeaaTeaIbHOCTH OOIICHHS,
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COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSAMHU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Ue U CXOJCTBO NO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOIMYHO MPEACTaBIATh PE3YNbTaThl BHIMOIHEHHOTO (PU3UUECKOTO OMbITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

NOHMMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAH/IHON ¥ MHMBUTyaJIbHON
paboThl MpU PEelIeHUH KOHKPETHON (PU3UUEeCKOil MpoOIeMbl;

OPUHUMATh LEJIM COBMECTHOM NIESATEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTb poJik, OOCYXAaTh TMPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTHOJICH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMU YJIEHAMHU
KOMAaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryiasiTUBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4EOHBIX CUTYalHsIX, TPEOYIOMIHNX
JUTsE petieHust GU3NIEeCKUX 3HaAHM;

OPUEHTUPOBATHCS B  PAJIMUYHBIX  MOAXOAAX TMPUHATUS  PEIICHU
(MHIUMBUIyaIbHOE, TPUHATHE DPEIICHHUs B TPyMNe, MPUHATHE PpelIeHUuMN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM pPelIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHMS C YUYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEMH, apryMEHTUPOBATH MpeIjlaraéMble BAPUAHTHI PEIICHHUI;
JIenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUSA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSTEIHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

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

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JIPYTOro YeJI0BEeKa B XOJ€ CIopa WK AUCKYCCUH Ha
HAaY4YHYIO TEMY, IOHUMAaTh MOTUBbBI, HAMEPEHHUS U JIOTUKY APYTOro;
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MPU3HABATh CBOE NMPABO Ha OIIMOKY MPHU pelIeHNH (PU3NUECKUX 3a7a4 WIN
B YTBEPXKIECHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IPABO IPYIroro.

NPEAMETHBIE PE3YJIBTATBI

K xonIy o0yueHusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MUECKMEe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJENb, THIOTe3a, CAUHUIII (PU3UUIECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BeliecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOe), MEXaHWYECKOE [IBIJKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASL
cuia, nedopmanus (ynpyras, IUTACTUYECKAs ), HEBECOMOCTb,
COOOIIAIOINECS COCYABL;

paznmuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHWE YaCTUIl BEIECTBA,
PaBHOMEPHOE  JBH)KCHHE, HEPABHOMEPHOE  JIBUIKCHUE, HWHEPLHUS,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3aKPEIJIEHHOM OCBHIO
BpAIlICHHUS, TIepeaaya JaBICHUS TBEPABIMH TEJIAMU, )KUIKOCTAMU U Fa3aMH,
aTMoc(epHOEe [aBlieHWE, IUIaBaHHWE TeJ, MPEBpAIEHUS MEXaHUYECKOU
SHEPIuM) IO ONHUCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh TNPOSBICHUE U3YYCHHBIX (U3MYECKHX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UUYECKUE SIBIICHUS B MPUPOJIE:
IIPUMEPBI JBUKEHUSI C PA3JIMUYHBIMU CKOPOCTSAMHU B >KMBOM U HEXUBOU
IIPUPOJE, JEUCTBHE CWIBl TPEHUsS B IPUPOAE M TEXHUKE, BIIUSHUE
aTMOC(EpHOTO N1aBIICHUS Ha KMBOW OpPraHuU3M, IJIaBaHUE pPbIO, phIUuaru B
TEJIe YeJOBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 3a7]a4y B YUEOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKHN) PU3NYECKUX SBICHUN;
OIMMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dbusnueckre BeMMUuHbI (Macca, 00BbEM, TUIOTHOCTD BEIIECTBA, BPEMsi, MyTh,
CKOPOCTb, CPEIHsAs CKOPOCThb, CHJIa YIIPYIOCTH, CUJIa TSIKECTHU, BEC Tea,
cuiia TpeHus, AaBjieHue (TBEPAOro Tena, KUJKOCTH, T'a3a), BHITAJKUBAIOIIAs
cuia, MeXaHudeckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIIbI,
KO3 OUIIMEHT TIONE3HOTO JCHCTBUS MEXaHHW3MOB, KHHETHYECKas W
NOTeHIMalbHas DJHEpPrus), NpU ONHCAHUU TMPaBUIBHO TPAKTOBATh
bu3HUeCKuii CMBICT UCTIONB3YEMbIX BEIMUWH, UX 0003HAUYCHUS U €THHUIIBI
¢u3nUecknX BEIWYWH, HAXOIUTh (OPMYIBI, CBS3BIBAIONINE JAHHYIO
(GU3UYECKYI0 BEJIMYMHY C JAPYTMMU BEJIWYMHAMH, CTPOUTH Tpaduku
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIUYUH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS UM MPOIECCHI,
WCIIOb3Ys MpaBUiia CJIOXKEHUsI CUJl (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxume/a, MPaBUJIO paBHOBECHUs pblyara (0J0Ka),
«30JI0TOE TIPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHMYeCKOU
SHEPruM, MpPU OSTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKECHUE;

O0OBSICHATH (DU3UYECKUE SBJIICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE
U B KOHTEKCTE CHUTyallMii MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh MPUYUHHO-CIIC/ICTBEHHBIE CBSA3U, CTPOUTH OOBSICHeHUE W3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpor Ha 1—2 M3y4YEHHBIX CBOWCTBA (PUBHMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacuéTHble 3amadyd B 1—2 JEHCTBUS, HCMONB3YS 3aKOHBI U
dbopmynbl, cBsi3bIBarolue (HU3NUYECKUE BEIUYMHBI: HAa OCHOBE aHallM3a
YCJIOBHS 3aJlauy 3aMKMChIBATh KPATKOE YCJIOBHUE, MOACTABIATh (hU3NUECKUE
BEJTMYUHBI B (OPMYJIBI M TPOBOJHUTH PaCU€Thl, HAXOJIUTh CIIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OICHUBATh PEATUCTUIHOCTh
MOJIY4EeHHON (DU3NUECKOU BEITMYNHBI,

pacrio3HaBaTh NPOOJEMBI, KOTOPhIE MOXHO PEIIUTh TMPU TOMOIIHU
($u3MUeCKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
IpenoNoxkeHue (TunoTe3y), pa3indaTh U UHTEPIIPETUPOBATH MOJTYUSHHBIN
pe3yNbTaT, HaXOAUTh OMIMOKM B XOJI€ ONBITA, JeiaTh BBIBOJLI MO €ro
pe3ynbTaTam;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0O (PU3WYECKUX SBICHUN WU
(bu3MUeCcKrX CBOMCTB Tell: GOPMYITHPOBATH MPOBEPSEMbIE TTPEANOIOKEHNUS,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pYAOBaHUS, 3aTUCHIBATH X011
ombITa U GOPMYITHPOBATH BHIBOBL;

BBITIONHATh TMPSIMbIE W3MEPEHHUs PACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CcHIBI M TEMIEPaTypbl C MCIOIb30BAHUEM AaHAJIOTOBBIX U
UpoBBIX TPHOOPOB, 3aAMUCHIBATH TOKa3aHUS MTPHOOPOB C YUIETOM
3aJIaHHOM a0COJIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTH UCCIIEIOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
IpPYrol C UCIOJb30BaHUEM IMPSAMBIX HM3MEPEHHN (3aBUCUMOCTH MyTH
PAaBHOMEPHO JBUXKYILIETOCS TeJia OT BPEMEHU IBUKEHUS TeNa, CUIIbl TPEHUS
CKOJNILKEHHsI OT Beca Teja, KadyecTBa OOpaOOTKM TMOBEPXHOCTEH TeNm U
HE3aBUCHUMOCTH CUJIbI TPEHHUS OT IUIOUIAJU CONPUKOCHOBEHUS TEJ, CHIIbI
YIIPYTOCTH OT YJIMHEHUS TPYKHUHBI, BBITAIKUBAIONIICH CHUIBI OT 00BhEMaA
NOTpyKEHHOM YacTH Tesa U OT IJIOTHOCTH KUIKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUM
IJIaBaHMs TEJ, YCJIOBUI paBHOBECHUSl pblyara M OJOKOB), y4acTBOBaTb B

23



IUIAHUPOBAHUM  Y4EOHOTO HCCIICOBAaHUS, COOMpaTh yCTaHOBKY U
BBITIOJHATh M3MEPEHUsS, CIEeNys MPEIOKEHHOMY IUIaHy, (UKCHPOBATH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BHUJC
NIPEIJIOKCHHBIX TaOIUI] M TpadUKOB, JEJaTh BBIBOJABI IO pe3yJbTaTaM
UCCIICIOBAHNS;

NIPOBOAUTL KOCBEHHBIC HM3MEPEHHUS (U3MYECKUX BEIMYUH (TUIOTHOCTH
BEIIECTBA KUIKOCTHU U TBEPIOTO TeJla, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHUE
BO37lyXa, BBHITAIKUBAIONIAs CHJIA, JICHCTBYIOIIAs Ha IMOTPYy)XKEHHOE B
KUAKOCTh  TeMO, KOA(D(UIIMEHT IOJE3HOTO  JEUCTBHSI  MPOCTHIX
MEXaHHM3MOB), CJCAYS MPEUIOKECHHON HWHCTPYKIIMH: TPH BBIOJTHCHUH
U3MEpeHUl CcoOUpaTh SKCIEPUMEHTAJIBHYIO YCTAHOBKY W BBIYHCISATH
3HAYCHWE NCKOMOU BEITMYHMHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IIaCHOCTH IIPH paboTe ¢ JIAOOpaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JICUCTBUS TPUOOPOB M TEXHHUYCCKHX YCTPOMHCTB:
BEChI, TEPMOMETp, IUHAMOMETpP, COOOIMIAIIIHUECS COCYIbI, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN 0JIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepU30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX NPHOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX oOmucaHus (B TOM YHCIE:
NOJIIMITHAKHA, YCTPOHCTBO BOJONPOBOJAA, THUIPABINYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBOI HACOC, apEOMETP), UCIIONB3Ys 3HAHHMSI
0 CBOMCTBaxX ()M3MUECKUX SIBJICHUN U HEOOXOAMMbIE (U3HUECKUE 3aKOHBI 1
3aKOHOMEPHOCTH;

NPUBOAWTh  TpPUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIB30BAaHUS (U3MUYSCKUX 3HAHUH B IOBCEIHCBHOU
KU3HM 11 obecTiedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C TIPUOOpaMu U
TEXHUICCKUMU YCTPONCTBAMH, COXPAHECHHUS 3JI0POBBS M COOIIOICHISI HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpele;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uH(opMmanmu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM U TyTéM CPAaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBHIICIATH
UH(GOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

MCTIOJIb30BaTh MIPH BHITIOJHEHUN YYEOHBIX 3aJaHUM HAYyYHO-TIOMYJISIPHYIO
auTepaTypy GU3HNUECKOro COAepKaHUs, CIIPABOYHBIE MATEPHUAITBI, PECYPCHI
cetn VHTepHer, BiameTpb mpUEMaMU KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOOPMAIIMHU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIE KpAaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUSI, B TOM
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yuclie MyOJUYHO J1eJ1aTh KPaTKUE COOOIIEHUS O PE3yJIbTaTax MPOEKTOB WIIN
y4eOHBIX HMCCJIEIOBaHUM, MPU STOM T'PAaMOTHO HUCIOJIb30BaTh M3YUYEHHBIN
MOHSATUWHBIA anmapar Kypca (U3MKH, COMPOBOXKAATh BBICTYIUICHUE
IIPE3CHTALNEN;

IpU BBHINOJIHEHUU YYEOHBIX IMPOEKTOB M HCCIIEIOBAHUN pacrpeacssiTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBUHU C IOCTABIICHHBIMHM 3ajadyaMH,
CICIUTh 3a BBIIIOJHEHUEM IUIaHA JCWCTBUM, AaJEKBATHO OLEHUBATH
COOCTBEHHBIM  BKJaJA B  JACSATEIBHOCTh  TPYIIbl, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YYUTHIBASI MHEHUE OKPYKAKOIIUX.

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

UCIIOJIH30BaTh TOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JIBIKCHHUE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHble TeNa, HACBHIIEHHBIH M HEHACHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrus, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JIEKTPUUCCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOIHUKHU
U JUDJICKTPUKH, TIOCTOSTHHBIN YJIEKTPUUECKUN TOK, MAarHUTHOE TIOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIUIOBOE€ PAaBHOBECHE, CMAYMBAHUE, KAMUJUISIPHBIC SIBJICHUSA, UCTIAPEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaLIM3alus (OTBEpAeBaHUE), KHUIICHHE,
TeIvIonepeaya (TEenI0npOBOHOCTb, KOHBEKI[HS, U3JIyUYEHUE),
AJIEKTpU3alus TeJl, B3aUMOJICHCTBUE 3aps0B, ACHCTBUSI AJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHME, B3aUMOJCHCTBUE MAarHUTOB, JIEHUCTBUE
MAarHMTHOTO TI0JISl Ha MPOBOJHUK C TOKOM, DJICKTPOMArHUTHAasE WHIYKIIHS)
0 ONHCAaHUI0 MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JTaHHOE (PU3HUECKOE SBJICHHUCE;

pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpYXaIolleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KaNWUIApHbIE SIBJIEHUA B MPHUPOJE,
KpUcCTajulbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHHe BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHKE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
SABJIICHUS B atMoc(epe, dIEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3eMJid, Apeiid) moJIF0COB, POJIb MATHUTHOTO MOJIS JJ1s1 )KU3HU Ha 3eMIie,
NOJISIPHOE CHUSHHE, TMPU HTOM TMEPEBOJUTHh MNPAKTHUECKYIO 3ajady B
yueOHYyI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKK) (U3UUECCKUX
SIBJICHUIM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dbu3nUecKkue BEIMYUHBI (TeMIepaTypa, BHYTPEHHSSI SHEPruUs, KOJIUYECTBO
TEIJIOThI, yJeJbHas TEIUIOEMKOCTh BEILECTBa, YJAElbHAas TEIUIOTa
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IUIaBJICHMS], yJeJIbHAas TEIJIoTa NapooOpa3oBaHMs, yJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MAaIlIMHBI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, IEKTPUUECKUH 3apsij, CHla
TOKa, DJJEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE MPOBOJHHUKA,
yJIeTTbHOE COMPOTUBIIEHHUE BEIIECTBA, pad0Ta U MOIIHOCTh AJIEKTPUUYECKOTO
TOKa), TpU ONHCAHUM TPABUIBHO TPAKTOBATh (PUINYECKUNA CMBICI
UCIIOJIb3YEMbIX BETUYMH, 0003HAYEHUS U €JUHULbI (PU3UUECKUX BEIUYMH,
HaXOAUTh (OPMYIbI, CBS3bIBAIOIIME JAaHHYIO (U3MYECKYIO0 BEIMYHMHY C
JIPYTUMU BEJIIMYMHAMH, CTPOUTHh TpadUKd HU3YYEHHBIX 3aBHCUMOCTEH
(bU3UYECKUX BEIUYNH;

XapaKTepu3oBaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIONIb3YSl OCHOBHBIE IMOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH OMa Juis ydacTKa LEIH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHUSI SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA U 3aITUCHIBATH €I0 MAaTEMATUYECKOE BhIPAKEHUE;
OOBSACHATh (PU3MUYECKHE MPOLECChl M CBOMCTBA T, B TOM YHUCIE U B
KOHTEKCTE CUTyallUid MPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISABIATH
NPUYMHHOCIEICTBEHHBIEC CBS3U, CTPOUTh OOBSICHEHUE U3 1—2 JTOTUYECKUX
IaroB ¢ Omopod Ha 1—2 W3y4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBJICHHIA,
(Gu3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3anadyd B 2—3 JEHCTBHS, WCIOJb3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBAOIINE (DU3MUYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
yCIIOBUS 3aJladyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABIATH HEOOCTATOK
JAHHBIX JUISI pEIICHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYJIHI,
HEOOXOMUMBbIE g €€ pelIeHHs, MPOBOAWTH pPacu€Thl U CPaBHUBATH
MOJIyY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXXHO pEIIUTh TPH TOMOIIU
(Gu3nYecKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIEJOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEANOJIOKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IOPSAJKA
IIPOBEJICHUS UCCIIEAOBAHMS, J€JIaTh BIBOBI;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0 (PU3WYECKUX SIBICHUN WU
¢du3ruecKnX CBOMCTB Tel (KamuUTSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0béma, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTBIBAHUS U
HarpeBaHus NPU HU3IYYEHUH OT IBETa H3Jydarolen (morioaroniei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
VIO €€ IIOBEPXHOCTH, JJIEKTpU3aUMs TEJI M B3aUMOJCHCTBHUE
AJIEKTPUYECKUX 3apsioB, B3aUMOJCHCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJu3aldsl MAarHUTHBIX T[IOJI€Ad NOCTOSHHBIX MAarHUTOB, JIE€VUCTBHS
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MarHuTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOICTBAa 3JIEKTPOMAarHuTa,
CBOICTBA D3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpoOBEpsieMbIE MPEATON0KEHHsI, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO
000pyAOBaHUs, ONUCHIBATH XOJI OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBITMOJHSATh MPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTENIBHON BIAKHOCTH
BO3JyXa, CHUJIbl TOKAa, HAINpPSKEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX
npuOOpOB M JATYUKOB (PU3MYECKUX BEIUYMH, CPABHHUBATH PE3YJbTATh
U3MEPEHUN ¢ yuéTOM 3aJ]aHHON a0COIIOTHOM MOTPEUTHOCTH;

IPOBOAUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
Ipyrod ¢  MCHOJB30BAHMEM MpPSIMBIX  HM3MEpEeHUN  (3aBUCUMOCTD
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TONEPEUHOTO
CEYEHHMSI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHMUKA, CUJIbI TOKA,
UAYUIEro 4epe3 TMPOBOJHUK, OT HANpsDKEHHsT Ha  MPOBOJIHUKE,
UCCJIEIOBAaHUE TMOCIEAOBATENIbHOTO M MApaJJIeIbHOIO  COEIMHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJIEJAOBaHHE, COOMpPATh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIenys MpeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTAThl OTYYEHHON 3aBUCUMOCTH B BHJIE€ TAOJIHII U TpaUKOB, J1eTaTh
BBIBOJIbI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BeNUUMH (yIenabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHUE TMPOBOJIHUKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATh HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIENysl MPEIOKEHHON WHCTPYKIUHU, U
BBIUUCTISITh 3HAUCHHUE BEJIMYUHBI,

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

XapaKTepu30BaTh TMPUHIMUINBI  JCHCTBUS U3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOPOI HA UX OMHUCAHUS (B TOM YHUCIIE: CUCTEMA
OTOIUICHHS JOMOB, TUTPOMETp, TApOBasi TypOMHA, aMIIEpPMETP, BOIBTMETD,
CUETUMK DJIEKTPUUYECKOW SHEPTUM, DSIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTesbHbIC AIIEKTPOIIPUOOPHI (mpumepsl), AIEKTPUYECKUE
PEAOXPAHUTENH, ANEKTPOMArHUT, AJIEKTPOJBUTATEIh TOCTOSHHOTO TOKA),
UCTIONIb3Yys 3HAHUS O CBOMCTBax (DM3MYECKUX SBICHUA M HEOOXOIAMMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M HU3MEPUTEIbHbIE
prOOPHI IO CXeMaM M CXeMAaTUYHBIM PUCYHKaM (KUIAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUraTEIb BHYTPEHHErO CrOpaHus,
ANEKTPOCKOII, PEOCTAT), COCTABJIATh CXEMBbl JJIEKTPUYECKUX LENend ¢
MOCJIeA0BATEIbHBIM U MapaJlJIeIbHBIM COSIMHEHUEM 3JIEMEHTOB, pa3indas
YCIIOBHBbIE 0003HAYEHUS AIIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
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OPUBOAUTH  TpUMEphl  (HAXOAWTH HWHGPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOIB30BaHUS (DU3MUECKUX 3HAHWH B IMOBCEIHEBHOU
KHU3HU A1 oOecriedeHns 0e30MacHOCTH MpU OOpaIieHnu ¢ mpudopaMu U
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHUS 3/I0POBBS M COOIIOCHISI HOPM
HKOJIOTUYECKOTO TMOBEACHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBIATh TOHMCK HHPOpMAMK  (U3NIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JIOTIOJIHUTENIBHBIX UCTOYHUKOB BBIJCNIATH HH(OPMAIINIO, KOTOPAsl ABIISETCS
NPOTHBOPEYHMBON WIIM MOXKET OBITh HEIOCTOBEPHOM;

UCTIOJIH30BaTh NPU BBIMOJHEHUU YUEOHBIX 33aJlaHUi HAYyYHO-TIOMYJSPHYIO
auTeparypy GU3NYECKOTo COACPIKaHUs, CIIPABOYHBIE MaTEPHAIIBI, PECYPCHI
cetu MHTepHeT, BhaaeTh TNpuEéMaMU KOHCIIEKTUPOBAHHS  TEKCTa,
npeobpazoBaHus HHPOPMAIHN U3 OJJHOW 3HAKOBOW CHCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHMCHMEHHBIE M KpaTKHWE YCTHBIC COOOIIEHMUS,
0000mass wHpOpMaNMIO W3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
COJIEpKaHusl, B TOM YMCIIC ITyOJIMYHO MPEICTABISATE PE3yIbTaThl TPOSKTHOM
WM MCCIIE0BATEBCKON IEITeTLHOCTH, ITPH TOM I'PAMOTHO UCTIOIH30BaTh
W3yYCHHBI TIOHATUHHBIA ammapaT Kypca (U3HWKH, COMPOBOXKIATH
BBICTYIIJIEHUE TIPE3EHTAIUEH;

pU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOIIECCOB paclpeieNaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MIOCTABIICHHBIMU 3aJla4yaMU, CJIEJIUTh 32 BBHIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBaTh €ro, aJleKBaTHO OIEHWBATh COOCTBEHHBIN BKJAJI B
JeSITENBHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMO/ICHCTBHE,
IPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIy oOyuenusi B 9 Kiacce mpeMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BAaTh TMOHATHS: CHUCTEMa OTCcY€Ta, MarepuajgbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIBHOCTh MEXAaHMYECKOTO NBIKECHHS, Aedopmarius
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCONIOTHO TBEPAOE TEJo,
IIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHMUECKHUE KOJIeOaHUs |
BOJTHBI, 3BYK, HHPPA3BYK U YIbTPA3BYK, JIICKTPOMArHUTHBIC BOJIHBI, IITKAJIa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJbHO30PKOCTb,
CIEKTPBI UCITyCKaHUS M TOTJIONMICHUS, anbda, OeTa- U raMMma-u3IydcHus,
U30TOIIBI, sIACpPHAs SHEPTeTUKA;

paznuyath sBi€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEMHOE JABUXKEHUE, CBOOOHOE
MaJIecHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE
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TEJI, pEaKTUBHOE NBIDKEHUE, KOleOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBHIKEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3lio’KeHHE OEIOro CBETa B
CIeKTp H CIOXEHHE CIEKTPalIbHBIX I[BETOB, JAHCIEPCHS CBETa,
€CTECTBEHHAsl PaJNOAKTUBHOCTH, BO3HUKHOBEHHE JTMHEHYATOrO CIEKTpa
U3JTy4YCHHS) TI0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHUE;

pacrmo3HaBaTh TPOSIBICHHE WM3YyYEHHBIX (PU3WMYECKHX  SBICHUN B
OKpyXXaromeM Mupe (B TOM 4YHclie (U3NYECKHE SBICHHUS B MPHPOJE:
NPUJIMBBI I OTJIHMBBI, IBHKEHHE TulaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBUKECHUE IKUBBIX OPTraHW3MOB, BOCIIPUSTHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEWCMUYECKHE BOJHBI, I[yHaMH, 03XO, IIBeTa Tell,
ONTUYECKUE SIBICHUS B MPHUPOJE, OMOJOTHYECKOE JICWCTBUE BUIAMMOTO,
yIbTPaQHOICTOBOTO W PEHTTEHOBCKOTO H3IIyYeHWH, EeCTECTBEHHBIN
paMoOaKTUBHBIA (DOH, KOCMHUYECKHE JIy4YH, PAAHMOAKTUBHOEC H3ITYUCHHE
NPUPOTHBIX MHHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3Iy4CHUH Ha
OpPraHM3M YeJIOBEKa), MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a/1ady B
yueOHYI0, BBIICNATH CYIIECTBEHHBIE CBOMCTBa (MpU3HAKK) (HUIUUYECKUX
SIBJICHUI;

ONKCHIBATh U3yYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONb3YS
¢uznueckre BEeTUYHHBI (CpeHsiE W MTHOBEHHash CKOpPOCTh Teja TMpHU
HEPAaBHOMEPHOM [IBIJKEHUH, YCKOpPEHHWE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIAa TPEHHUS, CUJla YNPYTOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIYJIbC TeNa, WMITYJIbC CHJIBI,
MexaHu4deckass padoTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TTOBEPXHOCTHIO 3€MJIM, TOTCHIIMANbHAS DHEPIHsl CHKATOU
PYXUHBI, KHHETUYECKasl SHEPTHs, TOJTHAS MEXaHUUECKasi SHEPTHs, IEPUO/T
M YacToTa KoJIeOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpOCTh CBETa, IOKa3aTelb MPEIOMIICHHSI Cpeibl), NpPU OINHUCAHUU
NPAaBWIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W CAUHHIBI (U3UYECKUX BEIWYUH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYWHAMH,
CTPOUTH IpapMKH U3yUEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M IPOLECCHI,
UCTIOJB3Ysl 3aKOH COXpPaHEHHsI SHEPTuH, 3aKOH BCEMHPHOTO TATOTEHHS,
OPUHIUI CYNEPHO3ULIMHU CUJ, TPUHIMI OTHOCHUTENIbHOCTH [ anmies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUS HMITYJIbCa, 3aKOHBI OTPaXEHHUS U
MPETOMJICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MacCOBOTO YHCEI
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IpU SIIEPHBIX PEAKUUAX, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3aIUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMICTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBISATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
IaroB ¢ OMOpod Ha 2—3 HM3Y4YEHHBIX CBOMCTBA (PU3MYECKUX SIBICHHH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3aJja4u (OMUPAIOIIUeCs Ha CUCTeMY U3 2—3 ypaBHEHUH),
UCIIOJIb3YA 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3NYECKHE BETUYUHBI: Ha
OCHOBE aHaJIW3a yCIOBUS 3aJ]a4M 3alHUChIBATh KPATKOE YCIOBUE, BBISBISATD
HEJO0CTAIOIIME WM U30BITOUHBIC JaHHBIE, BEIOMPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOJMMbIE ISl pELIEHUs, NPOBOAUTH pacuy€Tbl M  OLCHUBATH
PEANTMCTUYHOCTH MOJYYEHHOI0 3HAUCHUS (PU3NYECKOI BEITUUUHBI;
pacno3HaBaTh MpPOOJIEMbI, KOTOpbIE MOXXHO pEUIUTh MpPH TOMOIIU
(¢u3MUecKX METO/OB, HCIIOJIb3Yysl ONHUCAHHME HCCIEIOBaHUS, BBIIEIATH
IpoBepsieMOe  TPEJIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIEIOBAaHUs, JIeJlaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pEe3yNbTaThl HAOMIOICHHUI U ONIBITOB;

OPOBOAUTH OMNBITBI 1O HAOMIOAEHUI0 (U3MYECKUX SBICHUH  WIH
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOpOoro 3akoHa HproToHa, 3akoHa
COXpaHEHUsS] PHEPTUH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasiTHUKAa OT MAaccChl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIBIX KOJICOAHUM, PSIMOJIMHEHHOE PACTIPOCTPAHEHUE CBETA,
pasnokeHue Oenoro cCBeTa B CIEKTpP, U3YUYEHUE CBOWMCTB M300paKCHHsS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B cOoOHparomen
JUH3E, HAOIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB HU3ITYyUCHUS):
CaMOCTOSITEILHO  cOOMpaTh YCTaHOBKY W3 HW30BITOYHOrOo Habopa
000pyI0BaHUS, OMUCHIBATH X0/ OIBITA U €r0 PE3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOJIUTH NMPU HEOOXOIUMOCTH CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAa4YeHHE H3MepseMoil BenuyuHbl ((OKYyCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp cHOcO0a HW3MEPEHHUS
(u3MepuTenpHOro nNpudopa);

OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAHUEM MPSAMBIX H3MEPEHHM (3aBUCUMOCTb ITyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JBHMJKEHHHM 0€3 HadYaJlbHOM CKOpPOCTH, HepHoja
Koie0aHWii MaTeMaTUYeCKOTO MasTHUKA OT JJIWHBI HHUTH, 3aBUCUMOCTH
yria OTpake€HUsi CBETa OT yrIja MajJeHusi U yrjia NpesiOMJICHHs] OT yria
NajieHus): IUIAHUPOBATh HCCIEAOBAHHME, CAaMOCTOATEIBHO COOMpATh
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YCTaHOBKY, (DUKCHPOBATh PE3yNbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
bu3NYecKUX BEIMYUH B BUAEC TaOMUIl U rpadUKOB, NEIaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BaHus;

IPOBOJAUTh KOCBEHHBIE W3MEPCHUS (U3MYECKUX BEIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHHE TeJia TIPU PAaBHOYCKOPEHHOM JIBI)KCHHH, YCKOPCHHE
CBOOOTHOTO TaJCHHS, >KECTKOCTh NPYXHUHBI, KOAIDPUIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHW4YecKas padoTa M MOIIHOCTh, YacTOTa WM TIEPUOJ
KoJIeOaHWI MAaTeMaTUYeCKOTO0 W TPYKHHHOTO MAasTHHUKOB, ONTHYECKas
CWJIa COOMWparoIel JMH3bI, pPaJUOAKTHBHBIA (OH): TUIAHMPOBATH
U3MEpPEHUs, COOMpPATh SKCICPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHSTH
U3MEpPEHUs, CIeays NPEIJI0KESHHON WHCTPYKIIMH, BBIYUCISITH 3HAUCHUC
BEJIMYHMHBI U aHAJTU3UPOBATH MOJYYCHHBIC PE3YIIbTaThl C YIETOM 3aTaHHON
MIOTPEITHOCTH U3MEPEHU;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPHU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJIEIICH:
MaTepHalibHass TOYKa, a0COJIIOTHO TBEPAOE TEI0, TOYCHYHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, TJIaHeTapHas MOJIeIb aTOMa, HYKJIOHHAsI MOJIEITh
aTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHLHUINBI  JACHCTBUS  W3YYEHHBIX MOPHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX OMNHCaHUs (B TOM YHCIE:
CIUJOMETP, JATYMKU TOJOKEHUS, PACCTOSHUS M YCKOpPEHHUs, paKeTa,
9XOJIOT, OYKH, TMepuckomn, (oroanmapar, ONTHYECKHE CBETOBOIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PU3BMYECKUX SBICHHMH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHUYHbIE PUCYHKU HM3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTETBHBIX TPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB MPH
pemieHrr  y4eOHO-TIPAKTUYECKUX  3a7a4, ONTHYECKHE CXEMBbI IS
MOCTPOCHHS N300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
OPUBOIUTH  TpUMEPHl  (HaXxoauTh  WHGOpPMAIMI0O O  MPUMEPax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0palieHnu ¢ MpuoopaMu U
TEXHHYECKUMU YCTPOUCTBAMH, COXPAHEHHUS 3I0POBbs I COOJIIOICHHUSI HOPM
AKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpele;

OCYIICCTBIISITh TOUCK HWHpopManuu (U3HYECKOTO COJACpKAHHUS B
WNuTepnHete, caMoCTOSITENBHO (hOPMYIUPYS MMOUCKOBBIN 3aMpoC, HaXOIUTh
MyTH OINPEACIICHUS JTOCTOBEPHOCTH TOJYYCHHOW WH(OpPMAIIUU HA OCHOBE
UMEIOIINXCS 3HAHUHA U TOTIOTHUTEIHHBIX UCTOYHUKOB;
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MCIIOJB30BaTh MPH BBHIMOJHEHWN YUEOHBIX 3a/laHuil HAyYHO-TIOMYJSPHYIO
auTeparypy GU3NYECKOTo COACP KaHMs, CIPABOYHBIE MaTEPHAIIBI, PECYPCHI
cetu MHTepHeT, BiaaeTb NpuéMaMU KOHCIEKTUPOBAHHS — TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE
UHPOpPMAIIMN M3 HECKOIbKUX HMCTOYHHKOB (DU3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIIATH PE3YIbTAThI MPOSKTHON MU UCCIIEIOBATENbCKON
ACeSITeNbHOCTH, TPH OTOM TPaMOTHO  HCIONB30BATh  HM3YYCHHBIN
NOHATUHHBIA amnmapar Hu3y4aemoro paszena (U3UKd U COMPOBOXKIATH
BBICTYIUIGHHE TIpe3eHTalued ¢ y4éToM OcoOEHHOCTEH ayauTOpuun
CBEPCTHUKOB.
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbIl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa
bubmmoreka [IOK
1.1 0} - 2
13Hia - Hayka o fipupose https://m.edso00.ru/7f416194
1.2 du3nyeckue BEIUYUHEI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I TO3HAHHS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEeCTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHII 5 1 bubmuoreka [JOK
' BelllecTBa https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIelCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.eds00.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmuoreka [JOK

2 4 4 1
3 HEPIU, MAcea, IIOTHOCTS https://m.edsoo.ru/7f416194
bub6mmoreka [{OK
. .B 14 2
33 (ua. Buat cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. JlaBjienue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 Hasnenue. [lepenaya nqaBneHus: TBEPIbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bu6moreka [IOK
42 Jlaetie XKHAKOCTH ° https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubnuoreka [IOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pasznen 5. Pabora u MOIIHOCTL. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHoCTS 3 . https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmmorexa [TOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckast SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12



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

8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TensioBble siBJIeHUsI
bubmmoreka [{OK
11 i 7
CTpoeHHE 1 CBOHCTBA BEICCTBA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIC TEJla 5 1 bubnuoreka [IOK
' U X B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 2 7 htts://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SBICHUS 6 1 15 bubmmorexa [TOK
https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
24 C) 4
HCKTPOMATHITTHAY MR https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 14.5
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CIIOCOOBI €T0 10 1 bubmmoreka [{OK
' OIHMCAHMS https://m.edsoo.ru/7f41a4a6
1.2 Bsanmoneiicteue ten 20 1 3 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pazgen 2. MexaHnnyeckue Ko1e0aHUs U BOJIHBI
bu6mmoreka [IOK
2.1 Me eCKHE e 7 3
RAHITICCIHE Rosehart https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHHYeCKHE BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1M0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 9 bubnnoreka [JOK
' JJIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6

Pa3nen 4. CBeToBEI€ SIBJEHUS
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6

4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmmorexa [JOK
' pacipoctp https://m.edso0.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
4.3 Paznioxxenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bu6moreka [IOK
A 4 4 1
5 CIyCKaHHE W TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 A 7 1
AACPHEIC peaiiiin https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBToOpuTe/ 1bHO0-00001IaK0 1M MOY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SABnenus npupoapl. dusnyeckue
SBJICHUS

MexaHn4decKue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SBJICHUS

duznyeckue BEITMUYNHBI U UX
W3MEpeHHE

Ypok-uccnenoanue "N3mepenne
TEMIEPATyphl PU TOMOIIN
XKUJKOCTHOTO TEPMOMETpA U
JlaTYMKa TEMIIEPATyphl"

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE
HayKH U3y4aloT IPUPOY.
EcTtecTBeHHOHAYYHBIN METOT
no3HaHusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIIBIO MOZEIEH

bubnuoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JATBHOCTD MOJIETA
1IapuKa, MymeHHOro
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https://m.edsoo.ru/ff09f72a

TOpPU30HTAJIBHO, TEM 6OJIBIJ_IC, 4qeM
OoJb1Ie BHICOTA ITycKa"

Crpoenue BemiectBa. OMBITHI,

7 JIOKA3bIBAOIINE TUCKPETHOE bubmorexa LHOK
https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIECTBA
8 JIBY>KeHME YacTHII BEIeCTBa bubnmorexa LOK
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OnbITHI MO
9 HaOJIIOACHHIO TEIIJIOBOTO
pacIIupEeHHS Ta30BY
10 ArperaTHbI€ COCTOSIHHS BEIIECTBA
B3anMocBs3p Mex 1y cBOMCTBaMU
BCIICCTB B Pa3HbIX arperaTHbIX
1 COCTOSIHHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOJEI
MexaHHYeCKOE JIBHIKCHUE.
12 PaBHOMEpHOE M HEpaBHOMEPHOE bubmmorexa [JOK
https://m.edsoo.ru/ff0a05c6
JIBMDKCHUE
bubmuoreka [JOK
13 Cropocts. EAMHHLUBL CkopocTh https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTu u BpeMeHU JABUKEHUS bubmnorexa [IOK
https://m.edsoo.ru/ff0a0ae4
WNuepuus. ?aKOH WHEpLUU. BuGmiorexa LIOK
15 B3aumojelicTBrue Ten Kak NpuyrHa

HU3MCHCHUSA CKOPOCTHU ABUKCHUS TCII

https://m.edsoo.ru/ff0a0c10
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IInoTHOCTE BemiecTBa. Pacuet Macchl

bubmuoreka [JOK

16
¥ 00beMa Tella 0 €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnas padoTa
17 «OrnpeneneHue MmI0OTHOCTH TBEPJOTO
Tena»
18 Pemenue 3amau mo reme bubmmoreka [IOK
"[I;moTHOCTE BemecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTUKa
19 B3auMoeiicteus ten. Cria
ynpyrocty. 3akoH ['yka
JlabopaTtopHnas pabota «3ydyeHue
20 3aBUCHMOCTH PACTSKCHHS
(medopmaryiv) Ipy>KMHBI OT
MPUIIOKEHHON CHUJIBI»
21 SIBnenue taroreuns. Crna TSHKECTH
CBs3b MEXKY CUJION TSKECTH U
. bu6mmoreka [IOK
22 Maccoii Tena. Bec Tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3ama4 1o teMe "Cuia TSHKeCTH
Cuiia TSDKeCTH Ha JAPYruX IUTaHeTax.
23 dusznueckue xapakKTEPUCTUKHU bubmorexa LHOK
p p https://m.edsoo.ru/ff0a1502
IUTAHET
bubmuoreka [JOK
24 Usmepenne cun. JIlunamomMeT
P A p https://m.edsoo.ru/ff0al8cc
bubmuoreka [JOK
25 Bec tema. HeBecoMmocTn
https://m.edsoo.ru/ff0al778
CnosxeHnue ABYX CHJI, HaIIpaBJIEHHBIX
. v . P bubmuoreka [JOK
26 10 OJIHOM IPSIMOIL.

PaBHOzelicTBYOIIAs CHIT

https://m.edsoo.ru/ff0ala70
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https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
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

27

Pemenue 3anau no reme
"PaBHogeiicTByromast cui"

28

TpeHune CKoJIbXKEHUS U TPEHUE
nokos. Tpenue B nmpupoae u
TEXHUKE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTtopHnast pabota «M3ydyenue
3aBHUCHMOCTHU CHUJIbI TPCHUA
CKOJIBXKCHUSA OT CUJIbI JaBJICHUA U
XapakTepa CONMPUKACAIOIINXCS
ITOBEPXHOCTEN»

bubmmoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3aga4 Ha onpeneneHue
PaBHOJEHCTBYIOIIECH CHITBI

31

Pemenne 3agad no TemaM: «Bec
tenay, «I'paduueckoe n3oOpaxeHue
cr, «CHIbIy,
«PaBHOACHCTBYIOIIAS CHID»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTtponbHas paboTa o TemMam:
«MexaHHuecKoe JBIKEHUEY,
«Macca, IIIOTHOCTBY, «Bec Temay,
«I"paduyeckoe n300paKeHUE CHIY,
«Cunb»

33

Hasnenue. CriocoObl yMEHbLICHUS U
YBEJIMUEHUS J1aBICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBiieHue raza. 3aBHCUMOCTD
JaBJIEHM ra3a oT 00bEMa,
TEMIEPATYPHI

bubnuoreka [JOK
https://m.edsoo.ru/ff0a2376
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https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenaua naBiieHUs: TBEPABIMU

bubmuoreka [JOK

35 .
TEanH, SEROCTAMITH Tasat https://m.edsoo.ru/ff0a25b0
3akon Ilackains
JlaBlIeHME B )KUIKOCTH U Ta3e,
36 BBI3BAHHOE JEHCTBUEM CUJIBI bubnmorexa LOK
https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemenue 3amau o teme «JlaBienue bubmmoreka [{OK
B 'KMAKOCTH W Tra3ze. 3akoH Ilackais» https://m.edsoo.ru/ff0a2826
bubmmoreka [IOK
38 Coo0
OODIIAIOIIHECH COCY BT https://m.edsoo.ru/ff0a2970
bu6moreka [IOK
39 r i
HAPABIHECIHH Hpece https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [TopuiaeBoit
SKAIKOCTHEIN HAacoC
Atmocdepa 3emun. [IpuanHbn
CYIIIECTBOBAHUS BO3 HOH
T AV bu6mmoreka [IOK
41 0001104KM 3eMIIH. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(HEpHOTO JaBJICHHS OT BBICOTHI
HaJl ypOBHEM MOPS
42 Bec Bo3myxa. ATmocdepHoe bubnuoreka [JOK
IaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOTro bubnnoreka [JOK
nasnenus. OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTBH aTMOC(HEPHOTO
44 aBJIEHUS OT BBICOTHI Ha, OBHEM bubmnorexa [IOK
a P https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomerp-anepouns. ATmocdepHoe bubnuorexa [IOK

JAABJICHUC Ha Pa3JIMYHbBIX BBICOTAX

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

Pemenue 3amau o reme

46 "AtmocdepHoe naBneHue"
JleiicTBuE KUAKOCTH U T'a3a Ha BuGmiorexa LIOK

41 HOTPYZCHHOE B HIX TEHO. https://m.edso0.ru/ff0a3276
ApxumeznoBa cuia
JlabopaTtopHnast pabota

48 «OmnpeneneHue BHITATKABAIOIIECH bubnuoreka [JOK
CHUJIbI, ICVCTBYIOILIEH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIKOCTh)
JlaGopaTopHas paboTa 1Mo Teme
«MccnenoBanne 3aBUCUMOCTH Beca BuGmorexa LOK

49 rea B Bose OvT 0bbEMa https://m.edsoo.ru/ff0a3514
MOTPYKECHHOM B XHUJIKOCTh 9aCcTH
Tena»

bu6mmoreka [IOK

>0 Hlnapattite Ten https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas pabota
"KonctpynpoBaHue apeoMeTpa Win

51 KOHCTPYMPOBAHHE JIOAKH U
OmpeJieNicHue e€
rpy30n04bEMHOCTH"
Pemenue 3aaau no temam:

52 «IlnaBanue cynoB. bubnuoreka [IOK
BosgyxomnaBanuey, «/laBienue https://m.edsoo.ru/ff0a3654
TBEPABIX TEJN, KUAKOCTEH U ra30B»

53 Mexanuueckasi paboTa Bu6mmorexa LIOK

https://m.edsoo.ru/ff0a3f82

44



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

54

MomHocTts. EquHuIBl MOIITHOCTH

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

55

Ypoxk-uccnenopanue "Pacuér
MOIIHOCTH, pa3BUBAEMOM IIPH
noabéMe 1o jectHuue"

56

[IpocTeie Mexanu3msl. Peryar.
PaBHOBeCHE cuil Ha ppryare

57

KonTponsHas pabora no teme
«/laBnenue TBEpABIX TEN,
JKHIKOCTEN U Ta30B» /
Bcepoccuiickas npoBepoyHas
pabota

58

PesepsHslit ypok. Pabora ¢
TeKcTaMu 1o Teme «JlaBienue
TBEPABIX TEJ, KUAKOCTEN U ra3oBy» /
Bcepoccuiickas npoBepoyHast
pabota

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

59

Poruaru B TexHuke, ObITY ¥ IPUPOJIE.

JlaGopaTtopHnas pabota
«HccnenoBanue ycnoBui
pPaBHOBECHS pbIyara

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amau o reme «Y ciI0BUSA
paBHOBECHS pbluara

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

61

Koaddumuent monesnoro aeicTeus
MexaHuszma. Jlaboparopnas pabota
«M3mepenne KII/I HakioHHOM
TJIOCKOCTH

0.5
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https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

62

Pemenune 3amag o teme "Pabora,
MoiHocTh, KIT/1"

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

63

Mexanundeckast SHEpTHsl.
Kunernueckas u noteHuManbHas
SHEPIus

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a4252

64

3aK0OH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

65

YPOK-3KCIIEPUMEHT IO TEME
"DKcrnepUMEHTaNbHOE OTIpeIeTICHUE
N3MEHEHUS KHHETHUECKOH U
MMOTEHINAJIBHON SHEPTUU IIPU
CKaTBIBAHWH TeJIa 110 HAaKJIIOHHOMN
mIockocTu"

66

KonTtponsHas padoTa o treme
«PaboTa 1 MOIITHOCTh. DHEPTHUS»

67

Peseprubiit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MexaHndeckoe
nBmxeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

68

PesepBubiit ypok. Pabora ¢
TexcTtamu 1o teme "PaborTa.
MoiHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68

12
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https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETHYECKOM 1 bubnuorexa [JOK
TEOPHUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3mMep aTOMOB U MOJIEKYJT 1
Monenu TBEPAOTO, )KUAKOTO U
. bubmuotexa [JOK
3 ra3000pa3HOro COCTOSTHUH 1
https://m.edsoo.ru/ff0a540e
BEIECTBA
OObsicHEHHE CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHUI1 BelllecTBa Ha OCHOBE 1
MOJIOKEHUI MOJIEKYJISIPHO-
KHUHETUYECKOI Teopuu
5 Kpucrannmaeckue u amopdHbie 1 bubnuoreka [JOK
Tena https://m.edsoo.ru/ff0a5800
5 CmauvBaHuE U KallWJUISIPHOCTb. 1 bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIIMpeHHue U CKATUE 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpaTyphl
8 CO CKOPOCTBIO TETJIOBOTO ABUKEHUS 1

YACTHI]
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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

9 Buyrpennss sneprusi. Crioco0bl bubmuorexa [IOK
M3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60

bubmmoreka [{OK

10 Baget Tenuonepena https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "[Ipakruyeckoe

11 HUCIIOJIb30BaHUE TETIJIOBBIX CBOMCTB bubmmoreka [IOK
BEILIECTB U MaTEPUAJIOB B LEIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexxeHus"

12 KonnuecTBo TemnoTsl. Y AenbHas bubmmoreka [IOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OasiaHca.

13 TennooOMeH u TeTIOBOE bubmorexa OK

https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGopaTtopHnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEIJI000MEHa TTPU CMEITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U Topstdeil BOAbI"

Pacuer konuyecTBa TEIIIOTHL,

15 HE0OX0IMMOTO ISl HArPeBaHUSI
TeJa U BBIAEISEMOTO UM IIPH
OXJTaKICHUU
JlaGopaTtopHas pabota

16 "Onpenenenue yaenbHOM Bubmorexa OK

" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIeCTBa
17 DHeprus TOIINBA. Y IeJbHas bubnunoreka [JOK

TCIUIOTA CTOpAaHUA

https://m.edsoo.ru/ff0a7b5a
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https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

[InaBnenue u oTBEpACBaHUE

18 KPHUCTAJUIMYECKUX Te. Y AeIbHas bubmmorexa [JOK
P fde https://m.edsoo.ru/ff0a71d2
TEIUIOTA IUIABJICHUS
JlaboparopHas padoTa
19 "OnpeneiieHue yaeiaIbHONH TEIIOTEI bubmmorexa [TOK
P y" https://m.edsoo.ru/ff0a72fe
IUIABJICHUS JIbIA
20 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas Tennora
nmapooOpa30BaHMs U KOHJICHCAIIH.
21 3aBUCHUMOCTE TEMIIEPATYPHI bubmorexa LOK
paTyp https://m.edsoo.ru/ff0a786¢
KHUIIEHUSI OT aTMOC(EPHOTO
JABJICHUS
Bnaxxnocts Bozmyxa. JlabopaTopHas
99 pabora "Onpenenenue bubnuoreka [IOK
OTHOCHTEIBbHON BIAXKHOCTH https://m.edsoo.ru/ff0a7628
Bo3qyXa"
93 Pemenue 3a1a4d Ha onpenecHuE
BJI&YKHOCTH BO3/TyXa
[TpuHIUIBI PaOOTHI TEIJIOBBIX
24 nsurareneif. [TapoBas TypOuna.
JIBurarens BHYTPEHHETO CrOpaHUs
KIIJI TenmoBoro gBurares.
bubmuoreka [JOK
25 TeruioBele IBUTATENN U 3aIATA
" https://m.edsoo.ru/ff0a7c7c
OKpYyXaromei cpeipl
26 3aKOH COXpaHEHUS U TPEBPAIICHUS

OHCPTHUH B TCIJIOBLIX IMPOLECCAX
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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
https://m.edsoo.ru/ff0a7c7c

[ToaroToBka K KOHTPOJLHOM paboTe
o teMe "TemioBnie IBICHUSL.

bubmuoreka [JOK

21 N3meneHne arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a83f2
BelecTa"
KonTtposnsHas paboTa o teme
28 "TeruioBble siBiIeHUS. VI3MeHeHNE 1 bubmorexa HOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSITHUI BEIIECTBA
29 Dnektpuzarus Ten. [[Ba pona
ANIEKTPUYECKHUX 3apSAI0B
Ypok-uccienoBanue
30 "DeKTpHU3aIs TSN HHAYKIUEH U
IIpY COIPUKOCHOBEHUN"
31 B3anmoelicTBre 3apsyKeHHBIX TEll. bubnuoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.
32 HanpskeHHOCTh 3JIEKTPUYECKOTO bubnuoreka [IOK
noJis. [IpuHiun cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUECKUX MOJIEH
Hocurenu snekrpruueckux 3apsaos.
33 DneMeHTapHbIi 3apsaa. CTpoeHue
aToma
34 [IpoBOAHUKHU U AUDIIEKTPUKH. 3aKOH bubnuoreka [JOK
COXpAHEHUS JEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anau Ha npuMeHeHUE bubnnoreka [JOK
CBOMCTB DJICKTPUYECKUX 3apsA10B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBHS €T0
bu6mmoreka [JOK
36 cylecTBoBaHus. McTouHMKH

QJICKTPUYICCKOT'O TOKA

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

bubmuoreka [JOK

37 eNCTBUSI DIIEKTPUUYECKOTO TOKA
A P https://m.eds00.ru/ff0a96b2
Ypoxk-uccnenopanue "JleiictBue

38 AIEKTPUIECKOTO TTOJISI Ha 1
MIPOBOJIHUKY U AUDJIECKTPUKH"

39 DNEeKTPUYECKUM TOK B METaJIaX, bubnuoreka [JOK
JKUJIKOCTSIX M ra3zax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas 1enb 1 e€
COCTaBHBIC YaCTH
Cuna Toka. JlabopaTopHas pabora

41 "N3mepeHue u peryaupoBaHUE CUITbI 0.5 bubnmorexa [JOK

. P PEryIHp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTPUYECKOE HAIPSIKEHUE.

42 Bonbtmerp. JlaboparopHas paboTa 05 bubnuoreka [IOK
"3MepeHne U peryanpoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpsHKeHus"

ConpoTuBieHHe MPOBOJHHKA.
43 VY nenpHOE CONPOTUBIIEHNE Eubmrorexa HOK
P https://m.edsoo.ru/ff0aa738
BEIECTBA
JlaGopaTtopHnas pabota
"3aBUCUMOCTb 3JEKTPUUYECKOTO
bubnuoreka [JOK
44 CONIPOTHUBIICHHUS IMPOBOJHHUKA OT €T0 1
https://m.edsoo.ru/ff0aa738
JUIMHBI, IO TOTIEPEYHOTrO
ceyeHus U Marepuaia"
3aBUCHMOCTH CHJIBI TOKA OT
bu6mmoreka [JOK
45 HanpsbkeHus. 3akoH OMa Juist

y4qacCTKa Lernun

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

JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH CHIIbI

46 TOKa, U, €ro 4epe3 pe3ucTop, oT brbmmorexa LOK
> A pes p P: https://m.edsoo.ru/ff0aa04e
COTIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U ApATIIEIBHOE
COCITMHEHUS TIPOBOTHUKOB
JlabopaTtopHnas pabota "IIpoBepka
48 MIPaBUJIA CIIOKEHUS HANPSKEHNUN bubnuorexa [JOK
MIPY MOCIIEI0BATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH ABYX PE3UCTOPOB"
JlabopaTtopnas pabora "IIpoBepka
49 MpaBUJIA I CWJIbI TOKA IPU bubnuoreka [IOK
MapajjieIbHOM COECTMHEHUHN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3agau Ha npuMEHEHUE
50 3akoHa Oma 1 pasiInyHoro bubmorexa LOK
P https://m.edsoo.ru/ff0aaf8a
COCTMHECHUS TIPOBOTHUKOB
PaboTa u MomHOCTB
bu6mmoreka [JOK
51 ANEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
[xoynsa-Jlenna
JlaGopaTtopHas pabota
52 "Onpenenenre paboThl U MOIITHOCTH bubmmorexa [IOK
bed P " B https://m.edsoo.ru/ff0ab3e0
ANEKTPUIECKOTO TOKA
DneKTpuYecKue enu U
53 MOTPEOUTENHN IIEKTPUIECKOI bubnuoreka [IOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/ff0ab660
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https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
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54

ITocTossHHBIE MarHuTHI, UX
B3aUMO/EHCTBUE

55

VYpok-uccnenosanue "M3yuenue
OJIEN TOCTOSHHBIX MAarHuTOB"

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac3d0

56

MaruutHoe noJie. MarauTHoe noJie
3eMJId U €T0 3HAUYEHUE JUTS KU3HU
Ha 3emMiie

bubmmoreka [{OK
https://m.edsoo.ru/ff0acOba

57

[ToaroroBka K KOHTPOJILHOM paboTe

1o TeMe "DNEeKTpUYECKUe 3apsiibl.
3apsHKEeHHBIE TeJla U UX
B3auMoAecTBUS. [loCTOSTHHBIN
ANEKTPUYECKUH TOK"

bu6moreka [IOK
https://m.edsoo.ru/ff0abd2c

58

KounTponbHas pabora o teme
"DnexkTpuyuecKue 3apsapl.
3apsKEHHbIE TeJla U UX
B3auMoaeiicTBud. IlocTosTHHBIN
ANEKTPUIECKUH TOK" /
Bcepoccuiickas npoBepoyuHast
pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

59

PesepBubiit ypok. Pabora ¢
TekcTtaMu 1o Teme "llocTosHHbIN
ANEKTPUIECKUH TOK" /
Bcepoccuiickasi mpoBepodHas
pabota

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmneIiT Opcreaa. MarautHoe nojue
ANEKTPUYECKOT0 ToKka MaruuTHoe
10JI€ KaTYIIKH C TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acld2

53



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2

61

[IpumMeHeHue IeKTPOMArHuToOB B
texHnuke. JlaboparopHas pabota
"N3ydyeHue neiCcTBUS MarHUTHOTO
I10JIsI Ha IPOBOJIHUK C TOKOM"

0.5

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

62

DneKTpoABUraTesb MOCTOSIHHOTO
ToKa. Mcnonp3oBanue
AJIEKTPOABUTaTENEH B TEXHUUECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlabopaTtopHnas pabota
"KoHcTpynpoBaHue u u3ydeHue
paboTHI AeKTpoaBUTaATENS "

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel @apajes. 3akoH
SHGKTpOMaFHI/ITHOI\/’I HUHAYKOWU.
[IpaBuno Jlenua

64

OnekrporeHeparop. CrocoOsr
MOJIY4YEHHS ANEKTPUUECKON
SHEpPruu. DIEKTPOCTAHLIUU Ha
BO300OHOBJIISIEMBIX UCTOYHHKAX
SHEPruu

65

[ToaroroBka K KOHTPOJIBHOM paboTe
1o TeMe "DNEeKTpUUECcKue u
MAarHuTHbIE sIBJIEHUA"

66

KounTtponsHas pabora no teme
"DJIeKTpUUECKHE U MarHUTHbBIE
siBIeHUS"

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

67

PezepHblit ypok. Pabora c
TekcTaMu 110 TeMe "TemnaoBrle
SIBJIEHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e
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PesepHblii ypok. Pabora c

68 TEKCTaMU 110 TeMe "MaruuTHbie 1
SABJIEHUS"
OBIIEE KOJJMYECTBO YACOB I10 68 4 14.5

[TPOTPAMME
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
o
Jrj;n Tema ypoxa Bcero Kontpoabusie | Hpaxrireckie i[:;:eﬂnﬂ :)Igg)al:())?::enbﬂme
padoTsI padoThbI pecypest

1 MexaHndeckoe JBHKEHHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCHUTEIILHOCTD 1 bubmmoreka [{OK
MEXaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsAMONIMHEHOE 1 bubnuoreka [IOK
NIBIDKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTUHENHOE

4 newkeHne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTh
[IpsimonrHENHOE PaBHOYCKOPEHHOE bubnuoreka [IOK

5 1
JIBI)KEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHUSI. 1
I'paduk ckopoctr
JlaGopaTtopHas pabota

7 "Onpenenenre yCKOpeHus Teia Ipu 1 1 bubnunoreka [JOK
PaBHOYCKOPEHHOM JIB’KEHHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTh"

8 CBoOoHOe nagenue Tei. OMmbIThI 1

["anmunes
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https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

PaBHOMEpHOE IBUKEHHUE 110
okpyxHoctu. Ilepron u gacrora

bubmuoreka [JOK

o oOpaienus. JInHeliHas U yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTHU
10 LenTpocTpeMHUTENbHOE YCKOPEHUE
11 [IepBsiit 3ak0oH HeroToHa. Bexrop bubnnorexa [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHOfelicTBYIOIIAs cHta https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenune 3ama4 Ha IpUMEHEHUE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3ako I'yka https:// m.edso;I ru/ff0aeca2
16 Pemenue 3agay mo teme «Cuia
YIPYTOCTH»
JlaGopaTtopHas pabota
17 «OmnpeneneHue KECTKOCTH bubmnorexa [IOK
https://m.edsoo.ru/ff0aee28
NP Y>KUHBDY
bubmuoreka [JOK
18 Cuna Tpenus https:// m.edsocl)l. ru/ff0af738
19 Pemenue 3anau no reme «Cuna bubmuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "OHpI;,Z[eJIZHI/Ie iOB(b(bI/ILII/IeHTa bubmorexa LIOK

TPEHUs CKOJIbXKEHUS"

https://m.edsoo.ru/ff0af8be
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Pemrenne 3aga4 mo reme "3aKOHBI

bubmuoreka [JOK
21 E:I({)Zfa' Cina ynpyrocti. Cita https://m.edsoo.ru/ff0afb8e
Cuiia TsSKeCTH U 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOPEHUE CBOOOTHOTO bubnmorexa LHOK
S— https://m.edsoo.ru/ff0af044
VYpoxk-koudepenuus "JIBuxenue ten
23 BOKPYT TPaBUTAIIMOHHOTO I[EHTpa
(Conneunas cuctema). ['amaktuku"
Pemenne 3amau no teme "Cuna
24 TSKECTH U 3aKOH BCEMUPHOTO bubamorexa [JOK
— https://m.edsoo.ru/ff0af5f8
o5 ITepBast kocMuUecKasi CKOPOCTb. bu6moreka [IOK
HeBecomocTth u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepuaIbHON TOUKH.
AOGCOTFOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEpAOTO TENA C Et?r?sH;I;T:ciigﬁ/I:f 0afe36
3aKpEIUIEHHON OChIO BPAILICHHUS.
MowmeHnT cuisl. LlenTp TsxecTu
PaBHOBecue MaTepualIbHON TOUKH.
AOGCOIFOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpaOTO TENA C
3aKPEIUIEHHON OChIO BPAILICHHMS.
MowmenT cuibl. LlenTp TsxecTn
08 Pemenne 3agau mo teme "MoMeHT bu6mmoreka [JOK

cuibl. LleHTp TspKecTn"

https://m.edsoo.ru/ff0b02b4
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[ToaroToBka K KOHTPOJLHOM paboTe

bubmuoreka [JOK

29 0 TeME ”I\U/IexaHquCKoe JIBIDKCHHUE. httos://m. edsoo.ru/ff0b0408
B3aumoneiicteue ten"
KonTtposnsHas paboTa o teme
30 "MexaHH4YeCKOE JBIKECHHE. 1 brbmmorexa LOK
N https://m.edsoo.ru/ff0b06ec
B3aumoneiicteue ten"
Nmnynsce Tena. IMImynsC CUIIBL.

31 3aK0oH COXpaHEHUsT UMITYJIbCA. bubnuorexa [JOK
VYupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMOJICHCTBHE

32 Pemenne 3agau mo teme "3akoH bu6mmoreka [IOK
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepennus "PeakTuBHOE
JIB>KEHUE B IPUPOJIE U TEXHUKE"

bu6mmoreka [IOK

34 Mexanuveckasi paboTa U MOIITHOCTh httos://m.edsoo.ru/Ffob0ag4

35 PabGota cunibl TSDKECTH, CHIIBI bubnuoreka [JOK
YOPYrOCTU U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnas pabota

36 «Ornpenenenue paboThl CUIIbI TPEHUS
MIPY paBHOMEPHOM JIBI)KEHUU TeJa
10 TOPU30HTANBHON OBEPXHOCTH

37 CBs13b SHEpruu 1 paboTHI.

[ToTeHnmanpHas sHEpPTrUs

38 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEeHHsI SHEPTUHU B

MCXAaHUKE

59



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

40 JlaboparopHas pabota «3yueHune bubnmoreka [JOK
3aKOHA COXPAHEHHUS DHEPTUN https://m.edsoo.ru/ff0b12fe
41 KosebaTenpbHOE IBHIKCHUE U €TI0 bub6mmoreka [{OK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
3aryxaromue KojaeoaHusl.
42 BrinyxieHHbIC KOJIEOaHUSI. bubnmorexa LOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTruecKkuii U Ipy>KUHHBII
MasTHUKH
VYpoxk-uccnenoBanue «3aBUCUMOCTh
44 nepuoa KojieGaHUH OT KECTKOCTH bubmorexa TOK
https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACChI TPy3a»
45 [IpeBpamienue 3HEpruyn npu
MEXaHUYECKUX KOJIEOaHUSIX
JlaboparopHas paboTa
46 <<Oane):z[enI;HHe I‘)IaCTOTBI U TIepuoJia bubmmorexa [OK
N https://m.edsoo.ru/ffOblaec
KoJieOaHui MPYKMHHOTO MasiTHUKa
JlabopaTtopHnas pabota «IIpoBepka
47 HE3aBHCHUMOCTH TIEpHOJIa KOJICOaHHI bubnuoreka [JOK
rpy3a, HOJABEIIEHHOIO K HUTH, OT https://m.edsoo.ru/ff0b197a
Macchl Tpy3a»
Mexannueckue BoiHbl. CBOKCTBA
48 MexaHu4YecKux BoJH. [IpogonbHbIe 1 bubmmorexa [IOK
https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbIE BOJIHBI
VYpoxk-koHpepeHuus "MexaHnuecKHe
49 BOJIHBI B TBEPJIOM TEIIE.

CelicMUYeCKHAE BOJIHEI"
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50

3ByK. Pacnipoctpanenue u
OTpa’keHHE 3ByKa

51

Ypoxk-uccnenopanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKHI pe30HaHC

53

VYpoxk-koHpepenius "YIbTpa3sByK U
nH(ppa3ByK B IPUPOJIE U TEXHUKE"

bubmmoreka [{OK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "3aKOHbI COXPaHEHHUS.
Mexanuveckue KojaeOaHust ¥ BOJTHBI"

bu6moreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KounTponbnas pabora o teme
"3aKOHBI COXpaHEHHS.
Mexanuveckue KojaeOaHusi U BOJIHBI"

56

DIJIEKTPOMArHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa SJICKTPOMArdMTHBIX BOJIH

58

Ypok-koupepennus "[lkana
AIIEKTPOMATrHUTHBIX BOJIH.
Hcnonp30BaHue 3JIEKTPOMArHUTHBIX
BOJIH JJIS1 COTOBOM cBA3H"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6

59

Ypoxk-uccnenosanue "N3yuenue
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
MOMOIIIBbI0 MOOMIIBHOTO TeseoHa"

bubmuoreka [JOK
https://m.edsoo.ru/ffOb2c6c
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60

Pemenue 3agau Ha onpeneneHue
YaCTOTHI U JUIUHBI
3JIEKTPOMArHUTHOM BOJIHBI

61

DneKTpOMarHuTHast IPUpPOJa CBETA.
Cxkopocts cBeta. BomHOBBIE
CBOMCTBA CBETA

bub6mmorexa [{OK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku ceera. [IpsmonuneitHoe
pacrpocTpaHeHHE CBEeTa. 3aTMEHUS
Connua u JIyHsl

bubmmoreka [IOK
https://m.edsoo.ru/ff0b3658

63

3aKoH OTpaKE€HUs CBeTa. 3epKaja.
Pemenue 3aga4 Ha npuMEHEHUE
3aKOHA OTPaKEHUsI CBETa

bu6moreka [IOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomiienne cBera. 3akoH
MIPEeIOMIICHHUS CBETa

bu6moreka [IOK
https://m.edsoo.ru/ff0b3aea

65

[TosiHOE BHYTpEHHEE OTpAKEHUE
cBeTa. Mcmonp3oBaHue MOJTHOTO
BHYTPEHHETO OTPKCHHS B
OIITUYECKUX CBETOBOJIaX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3c5c¢c

66

JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH yTJia
MIPEIOMIICHHUS CBETOBOTO JIy4a OT
yria najeHus Ha IpaHulie "BO3IyX-

CTCKIIO

67

Ypok-koHbepeHus

" cnoap30BaHUE MOJTHOTO
BHYTPEHHETO OTPAKECHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS
CBS3b"
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https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

bubmuoreka [JOK

68 JIuna3el. OnTHveckas cuia JIMH3bI httos://m.edsoo.ru/fiOb3f2c
. bubnuorexa [JOK

69 [TocTpoenue n300pakeHUH B IMH3AX httos://m.edsoo.ru/fob4dda
JlaboparopHas paboTa

70 "Onpenenenne GOKyCHOTO bubnuoreka [JOK
pacCTOSIHUA U ONITHYECKOM CHJITBI https://m.edso0.ru/ff0b4206
cobuparomei JTMH3bI"

71 Ypoxk-koudepeniusa "Ontuyueckue bubnuoreka [JOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

79 I'na3 kak onmTuyeckas cucrema. bu6moreka [IOK
3penue https://m.edsoo.ru/ff0b4684

73 VYpok-koHpepenmus "lepexTs
3penus. Kak coxpanuts 3peHue"

Pa3noxxenue 6enoro cBeTa B CIIEKTP.

74 Omnswitel HetoToHa. ClioXeHHUE bubmuorexa [JOK
CIIEKTpaJIbHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopHas pabota "OMbITH 11O
Pa3IoKEHUI0 OEJIOro CBETa B CIIEKTP

75 Y BOCIPUSATHUIO LIBETA IPEIMETOB MPU Bubmmorexa LIOK

https://m.edsoo.ru/ff0c0e2a
WX HaOJIOJICHUU Yepe3 LIBETOBbIC
buabTpH"
Ypoxk-npaktukyMm "BosnHOBbIE

76 CBOJCTBaA CBETA: JUCIEPCHS,
uHTepdepeHiys u audpaxaus”

77 OmnsiTel Peszepdopaa u mmanerapHast bubnunoreka [JOK

MOJCIIb aTOMa

https://m.edsoo.ru/ff0c12a8
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ITocrynater bopa. Monens aroma

78
bopa
Hcenyckanue v noryionieHue cBera
79 aromoM. KBanTtebl. JIuneituateie bubmmorera [JOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpoxk-nipaktukym "HabGmonenune bubnuorexa [JOK
CHEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PanroakTuBHOCTD 1 €€ BUIBI bubmorexa HOK
A https://m.edsoo.ru/ff0c1672
82 Crpoenue aToOMHOTO sipa. bubnuorexa [JOK
Hyknonnas moxnens https://m.edsoo.ru/ff0c18ac
83 PagnoakTuBHBIE TpEBpaLICHHUS. bu6moreka [IOK
H3oTonbl https://m.edsoo.ru/ff0clald
84 Pemenne 3agau mmo teme: bubmuorexa [JOK
"PagnoakTrBHBIE NTpeBpalieHus" https://m.edsoo.ru/ff0clb4a
85 [Tepuon momypacnazna
Ypok-koH(pepeHIus
86 "Ppa I/IoaK”?IiIBII)-IBI: W3JIy4CHUS B bubmorexa HOK
5 i " https://m.edsoo.ru/ff0c2126
MPUPO/JIE, MEIUITUHE, TEXHUKE
SnepHbie peakuuu. 3aKOHbI
87 C(f[x paHeHIEH 3au;1 OBOTO U bubmorexa HOK
P PAA https://m.edsoo.ru/ff0c1c58
MacCOBOI'O YHCE
88 DHeprusi CBA3U aTOMHBIX sIIEP. bubnunoreka [JOK
CBs13b Macchl U SHEPTrUU https://m.edsoo.ru/ff0cld7a
89 Pemenne 3agau no reme "AnepHeie

peakuun"
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90

Peaxium cunTe3a U AeICHUS SACP.
Wcrounnku sHeprun ConHua u 3BE311

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koupepenmus "SAneprHas
sHepreTuka. JlencTpus
PaaMoOaKTUBHBIX U3ITyYEHUH Ha
YKUBBbIE OPraHU3MbI"

92

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIEeKTPOMarHuTHOE MoJIE.
DNEeKTPOMAarHUTHBIC BOJIHBI.
KBanToBsie sBiaeHus"

bubmmoreka [{OK
https://m.edsoo.ru/ff0c223e

93

KounTponbnas pabora o teme
"DNeKTpOMarHUTHOE TOJIE.
DNEKTPOMAarHUTHBIE BOJTHBL
KBanToBbIe siBIeHUS"

94

[ToBTOpEeHME, 060OIICHNE.
JlaGopaTopHbie pabOThI 1O KypCy
"BzaumoaeiictBue Ten"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6obmenue. Pemenue
pacyeTHBIX M KaYECTBEHHBIX 337124
o teme "TemnoBsie nmpouecch”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpeHue, o6obmenue. Pemenue
pacyeTHBIX M KaYECTBEHHBIX 3aj1a4
mo teme "KIIJI TermmoBeix
nsurareaen"

bubnuoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX M KaueCTBEHHBIX 3a/1a4
o teme "KIIJl anexTpoycTaHOBOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30
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https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, oboOIIeHNE.

bubmuoreka [JOK
1 1
98 'J'Ia60paTOpHHe pa6O"TH 1o Kypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE ABJICHUS
[ToBTOpenue, o6o6menue. Padora c
99 TEKCTAMU 10 TeMe "3aKOHbBI 1 bubmnorera [TOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHCHI/Iﬂ B MCXaHUKEC
[ToBTOpenue, 0606menue. Pabora c
100 TekcTamu 110 Teme "Kosebanus u 1 bubmmorexa [TOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Pabora ¢
101 TekcTamu 110 TeMe "CBeTOBBIE 1 bubmmorexa [IOK
| https://m.edsoo.ru/ff0c3044
ABJICHUA
[ToBTOpenue, o606menue. Pabora ¢
102 TekcraMu 1o TeMe "KBantoBas u 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I1O
m 102 3 27

I[TPOTPAMME
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https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pasiindaTth ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOIICTB M Ha

OCHOBC OITBITOB, JEMOHCTPUPYIOIIUX JAaHHOEC (bHSI/ILIeCKOG SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBICHUWE M3YYCHHBIX (U3MUECKHX SIBICHUH B
OKpYKaIoIlleM MHpE, B TOM uucie GU3NYECKUe SBJICHUS B IPUPO/IE,
[P 3TOM MEPEBOAUTD NMPAKTUUECKYIO 3a/1a4y B YUeOHYIO, BBIICIATh

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) GU3UUECCKUX SIBJICHUI

1.4

OTHCHIBaTh HM3y4CHHBbIE CBOMCTBAa Ten M (U3MUecKue SBJICHHUS,
UCHOJIB3YSl (U3NYECKHE BETUYMHBI, MPH OMNUCAHUHM MPAaBHIBHO
TPakTOBaThb (IU3UUECKUNH CMBICT HCHOJIb3YEMbIX BEIUYMH, HX
0003HaYeHHs] U €IUHUIBl (UINYECKUX BEJIMYUH, HAXOIUTh
dbopMynbl, CBSI3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BEIMYUHY C
JIPYTMMHU BeTMYMHAMU, CTPOUTH IpapUK U3yUEHHBIX 3aBUCUMOCTEN

(bnanecxnx BCJINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (I)I/I3I/I‘ICCKI/IC SABJICHUS W IIPOLECCCHI,
HCIIOJIB3Yd H3YUYCHHBIC 3aKOHBI, IPHW 3TOM JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa M 3allUChbiBAaTb €ro MaTrceMaTHU4YCCKOC

BBIPAXXCHHUC

1.6

OOBSCHATH (PU3UUECKUE SBJICHHS, MPOLIECCHl U CBOMWCTBA Tell, B TOM
YhClie M B KOHTEKCTE€ CHUTyallMil IPaKTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BBISBIISITH NPUYMHHO-CIEICTBEHHBIE CBS3H, CTPOUTH
oObsicHeHue u3 1 — 2 Joruyeckux IaroB ¢ omopoil Ha 1 — 2
U3yYCHHBIX CBOMCTBA (PM3MYECKUX SIBJICHUH, (PU3MUECKHX 3aKOHA

HJIM 3aKOHOMCPHOCTHU
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1.7

pemath pacuéTHble 3a7aun B 1 — 2 elCTBUS, UCIIONb3YS 3aKOHBI U
(dopmynbl, CBsi3bIBaOmME (U3NYECKUE BEIMYMHBI: Ha OCHOBE
aHajM3a YCIOBMS  3a/Ja4d  3aluChlBaThb  KpPaTKOe  YCIIOBHE,
HOJICTABIIATh (PU3UYECKUE BEITUYMHBI B (POPMYJIBI M TPOBOJIUTH
pacuérhl, HaXOAWTh CIPABOYHbIC JAHHBbIE, HEOOXOIUMBIE MJIsi
peumieHuss  3aga4, OLEHUBATh  PEAIMCTUYHOCTh  ITOJYYEHHOU

(U3NYECKON BEITNIMHBI

1.8

pacrno3HaBaTh MpPOOJEMbl, KOTOPbIE MOKHO PELIUTh MpPU MOMOIIU
(1)I/ISI/I‘I€CKI/IX METOO0OB, B OIIMCAHHHW HMCCIICAOBAHUSA BbIACIATH
IpOBEpsieMOE  NpPENNoJIOKeHHe  (TMIoTesy),  pas3iaudarth U
HHTCPIIPETUPOBATH HOJ'Iy‘-ICHHBII\/'I pe3yibTaT, HAXOAUTH OIIIMOKH B

X0J¢€ OIibITa, ACJaTh BBIBOJLI IO €0 pE3yJibTaTaM

1.9

MPOBOJIUTH OIBITHl MO0 HAONIOACHHUIO (DU3UYECKUX SIBICHUN WIH
bu3nYecKuX  CBOMCTB  Teln:  (HOpMyIUpOBaTh  MPOBEPSIEMBIC
MPEANOJIONKEHUSI, COOMpaTh yCTAHOBKY W3  MPEAJIOKEHHOTO

000py/10BaHus, 3aMUCHIBATh X0 OTBITa U (POPMYIUPOBATH BBIBOJIbI

1.10

BBITIOJTHATH TPSIMBIE U3MEPEHUS C UCIIOIb30BAaHUEM aHAJIOTOBBIX U
i (ppoBbIX MPUOOPOB, 3aNUCHIBATh MMOKa3aHUsI MPHUOOPOB C YUIETOM

3aJIaHHON a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUH

1.11

MPOBOJIUTH  HMCCIICIOBAHUE 3aBUCHUMOCTH OJHOM  (DU3MYECKOI
BEIIMYMHBI OT JPYrOM C WCIOJIB30BAHHEM IMPSMBIX H3MEPCHHH,
y4acTBOBAaTh B IUIAHUPOBAHMM Y4eOHOTO HCCIEAOBaHUS, COOMpaTh
YCTAaHOBKY M BBITIOJIHATh HW3MEPEHHs], CIENys TNPEI0KEHHOMY
mwiaHy, (GUKCHPOBATh PE3YJbTAaThl TOJYYEHHOW 3aBHCHUMOCTH
(DU3UYECKUX BEIMYHMH B BHJIC MPEAJIOKEHHBIX TAaOIUIl U rpadruKoOB,

ACJIaTh BbIBOBI 11O PE3yjIibTaTaM HCCICAOBAHUA

1.12

IMPOBOANTH KOCBCHHBLIC HM3MCPCHUS (1)I/I3I/I‘IGCKI/IX BCJIIMYNH, CJICOY:
HpeHHO)KCHHOﬁ HHCTPYKIUH: IIpxu  BBIIIOJIHCHHUHA I/ISMepeHI/Iﬁ
CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHHUC

HCKOMOM BEITUYHUHBI

1.13

CO6J'IIO)13TL npaBHjia TCEXHUKHU 0€30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3blBaTb INIPHUHIUIIBI JIEeHCTBUSA HpI/I60pOB N TCXHHYCCKHX

YCTpOﬁCTB, XapaKTCpHU30BaTb MPHUHIUIIBL JeicTBUA N3YyYCHHBIX
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npuOOpPOB M TEXHHUUYECKUX YCTPOMCTB C MOMOIIBIO WX OINUCAHHS,
UCTOJB3Ysl 3HAHUS O CBOWCTBaX (DU3MYECKUX SBICHUA U

HeoOX0ouMBbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NPHUBOJUTL TIPUMEPHl (HAXOMUTh WHQPOPMAIUIO O MPUMEPAX)
MPAKTHYECKOTO  HCIIOJIb30BaHHUS  (U3MYCCKHX  3HAHWA B
MOBCEIHEBHON JKM3HHM Ui OOeCredYeHHuss OE30MacHOCTH IPHU
oOpamieHnn ¢ npubOpaMd W TEXHUYCCKHUMH YCTPOHCTBaMH,
COXpaHEHHs 3JI0POBbS M COONIOJCHHUS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKPYXAIOIIEH cpeae

1.16

OCYILIECTBIISITH OTOOP UCTOYHUKOB MHpOpMauu B cetu MIHTEepHET B
COOTBETCTBUU C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIUXCA 3HAHUW U MYyTEM CPaBHEHMS Pa3IMUHBIX UCTOYHUKOB
BBIAETATh MHGOPMALMIO, KOTOpasl SIBJISIETCS MPOTUBOPEUMBOM HIIN

MOXET OBITh HEJIOCTOBEPHOM

1.17

WCIIOJIb30BaTh npu BBITIOJTHCHUH yueOHBIX 3a/TaHA I
HaYYIHOTIOMYJISIPHYIO  JIUTEPATYpy  (PU3UUECKOTO  COJEp KaHMUs,
CIpaBOYHBIE MaTepuasbl, pecypcbl cetn VHTepHeT, BIaaeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(OpMaIuu U3 OJJHOW 3HAKOBOW CHCTEMBI B JPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KpAaTKHUE MMCbMEHHBIE U YCTHBIE COOOLIECHUS
HA OCHOBE 2 — 3 HCTOYHMKOB HH(pOpMAIH (UZHYECKOTO
COJIep’KaHus, B TOM YHUCJIE MyOJUYHO JIeNaTh KPaTKUe COOOIEHUs O
pe3ynbTaTtax IMPOEKTOB WM Y4eOHBIX HCCICAOBAHUN, MPH STOM
IPaMOTHO HCIIOJIb30BAaTh WM3YYEHHBIN MOHATUUHBINA ammapar Kypca

(1)I/I3I/IKI/I, COIMIPOBOXKAATh BBICTYIIJICHUC HPGSGHTaHHeﬁ

1.19

OpU  BBIOJHEHUH  Y4EOHBIX MPOEKTOB U  HCCIENOBaHUI
pacrpenensiTe O00s3aHHOCTH B TpYIIE B COOTBETCTBHUH C
IIOCTABJIIEHHBIMHM 3aJayaMM, CJIEOUTh 3a BBIINOJHEHHEM IIaHA
IEWCTBUM, aJeKBaTHO OILIEHMBAaTh COOCTBEHHBIM BKJIaJ B
JIeSITETLHOCTh TPYIIIHI, BBICTpanBaTh KOMMYHUKAaTHBHOE

B3aHMOI[eﬁCTBHe, YUYUTBIBAsI MHCHHUC OKPYKAKOIIUX

8 KIIACC
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Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJAbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMMmsbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1.1

HCIIOJIB30BaTh IIOHATHA

1.2

pasiindaTh ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, JIECMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘I€CKOC SBJICHHUC

1.3

pacrno3HaBaTh IPOSIBICHUE M3YYEHHBIX (U3MUECKUX SIBICHUHM B
OKpPY’KaIOILlEM MHPE, B TOM uucie GU3NYECKUE SBJICHUS B IPUPO/IE,
IIPU 3TOM NEPEBOANTD NMPAKTUUECKYIO 3a/1a4y B YU€OHYI0, BBIIEIATh

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUI

1.4

OTMCHIBaTh HM3y4YCHHbIE CBOMCTBAa Tel M (PU3MUECKUE SIBICHUS,
UCHOJIB3YSl (U3NYECKUE BEJIUYMHBI, MPHU ONUCAHUM MPAaBHIBHO
TpakTOBaThb  (PU3MYECKUNH  CMBICH  HCIOJb3YEMbIX  BEJIHYMH,
0003HaYeHUs] W €IUHUIBl (U3NYECKUX BEJIMYUH, HAXOIUTh
(GopMyIbl, CBS3BIBAIOIINE JAHHYIO (PU3WYECKYI0O BEJIMUUHY C
JPYTMMHU BETMYMHAMHU, CTPOUTH IPa(PUKN U3yUEHHBIX 3aBUCUMOCTEN

(bU3HYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, PU3UUECKHE SBJICHUS U MPOLECCHI,
UCIIOJIb3YSl W3YYEHHBIE 3aKOHBI, NpPU 3TOM JaBaTh CJIOBECHYIO
(GOpMyTUPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTU4yecKoe

BBIPAXCHUC

1.6

O0OBSICHATH (PU3UYECKUE MPOIECCHI M CBOMCTBA TEJI, B TOM YHCJIE U B
KOHTEKCTE CHUTYallMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITh TPUYMHHO-CJICCTBEHHBIC CBSI3U, CTPOUTH OOBSICHCHHUE U3
1 — 2 noruyeckux maroB ¢ MOMOIIBI0 1 — 2 M3ydeHHBIX CBOMCTBA

(1)I/ISI/I‘ICCKI/IX HBHGHHﬁ, (I)I/I?»I/I‘IGCKI/IX 3aKOHa WK 3aKOHOMCPHOCTHU

1.7

peuaTtb paC‘IéTHLIe 3aJa4u B 2-3 HeﬁCTBHH, HCIIOJIb3Ys 3aKOHBI U
(1)0pMy'J'ILI, CBA3BIBAIOIIHC (I)I/I?»I/I‘ICCKI/IC BCIIMYMHBI: Ha OCHOBC
dHaJIn3a YCJIOBHA 3aJa4d 3allUCbIBATb KPATKOC YCJIIOBHC, BBISABIIATH
HEAOCTATOK JAaHHBIX Jid PCHICHUA 3a/la4du, BBI6I/IpaTB 3aKOHBbI H
q)OpMy'J'ILI, HeO6XOI[I/IMI>Ie I eé peuicHuA, MpoBOAUTDb paC‘IéTLI n
CpaBHHUBATL IIOJIYYCHHOC 3HAUYCHUC (I)I/I3I/I‘IGCKOI>'I BCIIMYHUHBI C

HN3BCCTHBIMU JaHHBIMH

1.8

Pacrno3HaBaThb HpO6JICMLI, KOTOPBIC MOKHO PCIIWUTL IpU IMOMOIIH

(1)I/I3I/I‘-IGCKI/IX MCTOIOB, HUCIOJIB3yA OIMCAHUC HCCICAOBAHUA,
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BBLACIIATH MMTPOBCPACMOC NMPCAIIOJIOKCHNUEC, OLICHUBATL IMTPAaBUJILHOCTD

nopsaAaka mpoBCACHNA UCCIICA0OBAaHUA, ACTIATh BBIBOJbI

1.9

POBOJMTH OTBITHI MO0 HAONIOACHUIO (PU3UYECKUX SBICHUN WU
(GU3NYeCKUX  CBOMCTB  Tell:  (OpPMyIHMpPOBaTh  MPOBEPSCMBIC
IPEIIOJIOKECHUS, COOMpaTh YCTAaHOBKY U3  TPEIIOKECHHOTO

000py/10BaHUs, OTIUCHIBATh XO/1 ONbITA U (POPMYJINPOBATH BHIBO/IbI

1.10

BBIIIOJIHATE HNPAMBIC H3MCPCHHUA C HCIIOJIb30BAHUCM aAHAJIOTI'OBBIX
npuOOpoB M JAaTYMKOB (PU3MYECKUX BEJIMYMH, CPABHUBATh
pe3yibTaThl M3MEpPEHUH ¢ y4ETOM  3amaHHOM  abCOIOTHOM

MOTPEITHOCTH

1.11

MPOBOJIUTH  MCCIIEIOBAHUE 3aBUCHUMOCTH OJHOM  (hu3mueckoit
BEJIMYMHBI OT JIPYrOM C UCHOJb30BAaHUEM TMPSIMBIX H3MEPEHUN:
MJIAHUPOBATh HCCIEIOBAaHUE, COOMPATh YCTAHOBKY U BBITIONHSITH
W3MEpEeHUs, CIenys TPEeIJoKeHHOMY TIUTaHy, (UKCHpPOBATH
pe3yibTaThl TOJYYCHHOM 3aBUCUMOCTH B BHJI€ TaOIHI] U TPpaHUKOB,

JACJIaTh BBIBOABI 110 PE3yIbTaTaM HCCICI0OBaHHA

1.12

IPOBOAUTH  KOCBEHHBIE  HW3MEpPEHHS  (PU3MYECKUX  BEJINYMH:
IUIAHUPOBATh ~ U3MEpEHHUs,  coOupaTh  SKCIEPUMEHTAILHYIO
YCTaHOBKY, ClIe[lysd TMPEAI0KEHHON HHCTPYKIMH, U BBIYUCIATH

3HA4YCHHEC BCIINYUHBI

1.13

CO6J'IIO,Z[aTB ImpaBujia TEXHUKHU 0e30I1acHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BAHUEM

1.14

XapaKTepU30BaTh MPUHLMUIBI JIEHCTBUS H3YUYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa MX OMMCAHUS, HCHOJIB3YS
3HaHMSI O CBOMCTBaX (PU3UYECKHX SIBICHUH U HEOOXOIUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.15

paciio3HaBaThb IIPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI 10 CX€MaM U CXCMATUYHBIM pUCYHKAM, COCTABJIATH CXEMbI
QJICKTPUYICCKUX LeNel ¢ MOCIeIOBAaTeIbHBIM H napajiCJIbHbIM
COCAUHCHUCM JJICMCHTOB, pa3jindasd YCIIOBHBIC 0003HaYCHUS

QJICMCHTOB 3JICKTPUUYCCKUX nemnemn

1.16

IOPUBOAUTE TNpUMEpPhl (HAXOAUTh HUHPOPMALUIO O MpUMEpax)
NPAaKTUYECKOTO  MCIOJIb30BaHWs  (PU3MYECKMX  3HaHMA B

MMOBCEAHEBHON KM3HM IS oOecreueHusT OE30MACHOCTH npu
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oOpameHnn ¢ npubOpaMd U TEXHUYECKHUMH YCTPOHCTBaMH,
COXPAHEHHUs 3JI0pOBbS M COOJIIOJEHUS HOPM SKOJOTMUYECKOTO

MTOBEJICHUS B OKPYXAIOIIEN cpeae

1.17

OCYIIECTBIISITh MOMUCK HMH(MOpMAIMK (U3UIECKOTO COACPIKaHUS B
cetu MIHTEpHET, HA OCHOBE UMEIOIIMXCS 3HAHUM U ITYTEM CPABHEHUS
JOTIOJTHUTETIFHBIX HMCTOYHUKOB BBIJCIATH MH(POPMALUIO, KOTOpAs

SIBJISIETCS IPOTUBOPEUMBOI UIIM MOXKET OBITh HEJJOCTOBEPHOM

1.18

UCIIOJIb30BaTh MpPH BBHINOJHEHUM Y4YeOHBIX 3aJaHUNA HaydHO-
HOMYJISIPHYIO JIUTEPATYpPy (PU3MUECKOro CO/AEp KaHUs, CIpPaBOUYHbIE
Marepuansl, pecypcbl cetn HTepHeT; BiageTe NpuéMamu
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJJHOU

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.19

co3/aBaTh COOCTBEHHBIC TMHCHMEHHBIE U KpPaTKHE YCTHBIC
cooOrmienus, 0600mas WHPOPMANMI0O U3 HECKOJIBKUX HCTOYHUKOB
(GU3UYECKOTO COAEpkKaHUS, B TOM YHCIE MYyOJIUIHO MPECTaBIATH
pe3yJabTaThl MPOEKTHOM WIIA UCCIIETOBATEIICKOM AESITEIbHOCTH, ITPU
3TOM TPaMOTHO HCIMOJIb30BaTh M3YYEHHBIM MOHSITUHHBIN ammapar

Kypca (hU3HKH, COMTPOBOXK/IATh BHICTYINIEHUE TIPEe3eHTalen

1.20

IIPU BBITOJHEHUN Y4€OHBIX IPOEKTOB U UCCIeI0BaHUMN (PU3HUECKUX
IIPOLIECCOB PacHpeeiaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTABJIIGHHBIMU 3aJjauaMU, CIEAUTh 3a BBINOJIHEHUEM IUIaHa
JNEUCTBUMI M  KOPPEKTUPOBATh €ro, aJIeKBaTHO OICHUBATh
COOCTBEHHBIM BKJIaJ, B JIEATEIBHOCTh TPYMIbl, BHICTPAUBATH
KOMMYHUKATUBHOE  B3aUMOJCHCTBHE, MPOSBISIL  TOTOBHOCTD

pazpemniaTb KOHQIUKTHI

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pa3indaThb ABJICHUS IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/I‘-ICCKOG SIBJICHUC
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1.3

pacro3HaBaTh MPOSIBICHUE HW3YYCHHBIX (HU3MUECKUX SIBICHUN B
OKpYKaloIlleM MHUpE, B TOM 4Hcie (U3NIECKUe SIBICHHUS B MIPUPOJIE,
IIPU 3TOM TIEPEBOUTH NMPAKTHUYECKYIO 33a7a4y B YU€OHYIO, BBIIENIATH

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NUECKUX SBJICHUI

1.4

ONMCHIBATh HM3yYCHHBIE CBOMICTBA Tel M (PU3HUECKUE SBICHMUS,
UCTIONB3YSl (U3NYECKUE BEIMYUHBI, NPU ONHCAHWH IPABHIHLHO
TPaKTOBaTh  (U3NYECKUH  CMBICH  HCHOJB3YEeMBIX  BEIHYUH,
0003HAaYeHUs] W €IUHUIBl (U3NYECKUX BEJIMYUH, HAXOIUTh
(GOopMyJibl, CBSI3BIBAIOIIME JIAHHYIO (PU3UYECKYIO BEIMUUHY C
JPYTMMHU BETMYMHAMHU, CTPOUTH IPapUKN U3yUEHHBIX 3aBUCUMOCTEN

(bU3HYECKUX BEIIMUUH

1.5

XapaKTEePU30BaTh CBOMCTBA TN, (PU3NUECKUE SBJICHUS U TIPOIIECCHI,
WCMOJIb3Ysl HM3YYEHHBIE 3aKOHBI, MPU HSTOM J1aBaTh CJIOBECHYIO
GOpMYyTHpPOBKY 3aKOHa ¥ 3allMCHIBAaTh €r0 MaTeMaTU4YeCcKoe

BBIPa)KCHUE

1.6

00BACHATH (pU3HUECKUE MPOIIECChl U CBOMCTBA TEJ, B TOM YUCIIE U B
KOHTEKCTE CHUTYyaIlliii MPaKTHKO-OPUCHTHPOBAHHOTO XapaKTepa:
BBISIBJISITh TPHYMHHO-CJICJICTBEHHBIC CBS3H, CTPOUTH OOBSICHCHHE H3
2 — 3 JIOTHYECKHX IIaroB ¢ MOMOIIbI0 2 — 3 M3YYEHHBIX CBOMCTBA

buznyeckux sBIeHUH, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemiath pacu€rHble 3a7ayu (omuparoniecss Ha cucremy u3 2 — 3
ypaBHEHUI), HCHOJB3ysd 3aKOHBI U (QOPMYINBI, CBA3BIBAIOIINE
dusnyeckue BENMYUHBI: HAa OCHOBE aHajM3a YCIOBHUS 3aJaud
3aMMChIBaTh KPaTKOE YCIOBUE, BBISABIATH HEAOCTAIONINE WU
U30BITOYHBIE TAHHBIC, BBIOUPATh 3aKOHBI U POPMYJIbI, HEOOXOAUMBIE
JUIS PEIICHUs, MPOBOAUTH PAcuéThl U OIICHUBATH PEATMCTUYHOCTH

INOJIYYCHHOTI'O 3HAUCHUA (I)I/I3I/I‘IeCKOI71 BCINYHHBI

1.8

pacCiio3HaBaThb HpO6J'ICMBI, KOTOPBIC MOXKHO PpCHIUTL IIPH ITOMOIIH
(1)I/ISI/IIIGCKI/IX MCETOHOB, UCIIOJIb3Ys OINMCAHNEC UCCICAOBAHUS, BBIACIIATH
IMPOBEPACMOC MPCANOJIOKCHUC, OLUCHUBATL IMPABUIIBHOCTL IIOPSAAKA
IMPpOBCACHUA HUCCICA0BaHUA, [ACJIAaTb BbIBOAbI, HWHTCPIIPCTUPOBATH

PE3yIbTaThl Ha6HIOI[eHHI>’I H OITIBITOB

1.9

IMPOBOAUTL OIIBITBI 110 Ha6J'IIOI[eHI/IIO (I)I/I3I/I‘ICCKI/IX SIBIICHUH WU

(I)I/I3I/I‘-IGCKI/IX CBOMCTB T€JI: CAaMOCTOSTEILHO CO6I/IpaTB YCTAHOBKY U3

74




U30BITOYHOTO HabOpa 000PyIOBaHMSI, OMUCHIBATH XOJI OIBITA M €r0

pe3yabTaThl, HOPMYITHPOBATH BBIBOIBI

1.10

IPOBOJUTH TP HEOOXOJUMOCTH CEpPHIO TPSAMBIX H3MEPEHUH,
OTIpeeNsisl CpeHee 3HAa4YeHHE HM3MepseMO BeluuuHbl ((PoKycHOE
paccTosiHue coOMparoliel JTUH3bI), 000CHOBBIBATh BBIOOp Crioco0a

U3MepeHus (U3MEPUTENBHOTO Iprbopa)

1.11

MPOBOJIUTh HCCJIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYUH C
MCIIOJIb30BAHUEM IMPSMBIX U3MEPEHUI: TIIIAaHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITEIHO COOMpaTh YCTAaHOBKY, (PUKCUPOBATH PE3YJIbTATHI
MOJTYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIUYHH B BUJE TaOIWIIN

rpaduKoOB, JIe1aTh BBIBOJIBI TIO PE3YJIbTaTaM MCCIICTOBAHUS

1.12

MPOBOJUTH  KOCBEHHBIE  H3MEpPEHUS  (PU3MYECKUX  BEJINYMH:
IJJAaHUPOBAaTh ~ M3MEPEHHUs,  COOMpaTh  BKCIEPUMEHTAIbHYIO
YCTAaHOBKY M BBINOJHATh M3MEpPEHUs, CIeAys MpeasioKeHHOMN
WHCTPYKLMHU, BBIYUCISATH 3HAYEHHE BEJIWYMHBI U aHAIM3UPOBATH
MOJYyYEHHBIE PE3yJIbTAaThl C YYETOM 33JJaHHOM MOIPEIIHOCTH

M3MEpPEHUI

1.13

coOmomaTe TpaBWiIa TEXHUKA O€30MacHOCTH TIpu  padboTe ¢

1a60paTOPHBIM 000PYI0OBAHUEM

1.14

pa3nuyaTth OCHOBHBIE MPU3HAKM M3YYEHHBIX (PU3NYECKUX MOJEIEH:
MaTepuaibHas TOYKa, aOCOJIIOTHO TBEPIOE TENO0, TOYCHHBIN
UCTOYHUK CBETa, JIyd, TOHKas JIMH3a, IJIAHETapHasi MOJeNlb aroma,

HYKJIOHHasd MOJACJIb aTOMHOT'O sAapa

1.15

XapaKTepU30BaTh MPUHLMUIBI JIEHCTBUS H3YUYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX OMHMCAHUS, HCHOIB3YS
3HaHMSI O CBOMCTBaX (PU3UYECKHX SIBICHUH U HEOOXOIAUMbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.16

HCIIOJIb30BAThb CXCMbI W CXCMATHYHBIC PUCYHKU H3YUYCHHBIX
TCXHHUYCCKHNX YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60p0B )51
TCXHOJIOTHYCCKHUX IMPOLECCCOB IPHU PCIICHUU y‘le6HO'HpaKTI/I‘{eCKI/IX
3ala4, OIITUYCCKUC CXEMBI IJIs1 TIOCTPOCHUA H306pa)KeHPII>i B IIJIOCKOM

3epKaie ¥ coouparomieil TuH3e

1.17

NOPUBOAUTE TNpUMEpPhl (HAXOAUTh HUHPOPMALHUIO O MpUMEpPax)

MMPAKTHUYICCKOT'O HUCIIOJIb30BaHUA (1)I/I3I/IHCCKI/IX 3HaHUH B
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MOBCEHEBHON KU3HM sl obOecneueHHst OE30MacCHOCTH TpU
oOpameHnn ¢ npubOpaMd U TEXHUYECKHUMH YCTPOHCTBaMH,
COXpaHEHHs 3I0pOBbsl U COOMIONEHUS HOPM 3KOJIOTHUECKOTO

MOBEJICHUS B OKPYXAIOIIEH cpeae

1.18

OCYIIECTBIISITh MOMCK HMH(OpMAnuu (U3NIECKOTO COJCpPKAHUS B
cetu MHTEpHET, CaMOCTOATENBHO (HOPMYIHPYS MOMCKOBBIN 3aIpoC,
HaxOJIUTb IIyTH OIpPEACIICHHUs JOCTOBEPHOCTH  IIOJYYEHHOU
MH(pOpPMAILlMM HAa OCHOBE MUMEIOUINXCS 3HAHUN U JOMOJHUTEIbHBIX

HUCTOYHHUKOB

1.19

UCIIOJIb30BAaTh TMpPH BBHINOJHEHUM Y4YEOHBIX 3aJaHUNA HaydHO-
HOMYJISIPHYIO JIUTEPATYpy (PU3MUECKOro COAEp KaHUs, CIpPaBOUYHbIE
Marepuanbl, pecypcbl ceth MHTepHeT; BiageTe NpuéMamu
KOHCIIEKTHPOBaHUS TEKCTa, MpeoOpazoBaHus MH(pOpMaLIUK U3 OJHON

3HAKOBOM CHUCTEMBI B IPYT'YIO

1.20

CO31aBaThb cOOCTBEHHEIE MUCHLMEHHBIE WU YCTHBIC COO6H.[€HI/I${ Ha
OCHOBE I/IH(l)OpMaI_[I/II/I N3 HECKOJIBKUX HCTOYHHKOB (bmnqecxoro
COJIepKaHus, MyOJIMYHO MPEICTaBIATh PE3YAbTaThl IPOESKTHON HIN
UCCIIEIOBATENIbCKON  JIeATENBHOCTH, MPU  ATOM  T'PAMOTHO
WCIIOJIb30BaTh H3YYCHHBIM MOHSATUWHBIA anmapar H3y4aeMoro
pasnena GU3MKH U CONMPOBOXKIATh BBICTYIUIGHHE Mpe3eHTaluen c

y4€TOM 0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

1.21

IIPpH BBITIOJIHCHUH y‘IC6HBIX IIPOCKTOB U I/ICCJ'IG,Z[OBaHI/Iﬁ (bl/ISI/ILIeCKI/IX
IIPOLECCOB pacCIpeaciiaTh 0053aHHOCTH B Ipynmne€ B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3aJadyaMH, CJICOAUTb 3a BbIIIOJHCHHUEM IIJIaHa
HeﬁCTBHﬁ n KOPPCKTUPOBATH €ro, aZICKBATHO OLCHUBATH
CcOOCTBEHHBIH BKJIad B [JCATCIBHOCTb TPYIIIIbI, BbICTPANBATDH
KOMMYHUKATUBHOC BSaHMOHeﬁCTBHG, IIPOABJIAA T'OTOBHOCTB

pa3pemniatb KOHQIUKTHI
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IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kona
3JIeMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHNHM OKPYXXAIOIIEIO MUPA

1.1

®usnka — Hayka O HpuUpoAe. SIBICHHS NPUPOIBIL.
®u3nyecKkue SBICHHUSA: MEXaHUYECKHE, TEIUIOBBIE,

OJICKTPUYCCKNUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Oduznyeckue BeIMUMHBL. V3MepeHune QU3NYECKUX
BenmuuuH. Dwmsnueckue mpubopel. [lorpemHocTh

n3MepeHnil. MexxayHapoaHasi CHCTEMa €TMHHUI]

1.3

EcTtecTBeHHOHayuHBIN METOJ MMO3HAHUS: HAOIIOICHHE,
MMOCTAHOBKA HAYYHOT'O BOIPOCA, BBIJBH)KEHUE TUTIOTE3,
SKCIIEPUMEHT TI0 TPOBEPKE THIOTE3, OOBSICHECHUE

HaAOJIFOIAEMOT0 ABJIEHUSA

1.4

Onucanne PU3NUECKUX SBJICHUM C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue paboOTHI:

#H##Par###l3mMepenne pacCTOSHHIA.
###Par###l3mepenne o0béMa XUJIKOCTH U TBEPIOTO
Tea.

###Par###OnpeneneHue pa3MepoB MaJbIX Tell.
###Par#t#13smeperue TemmnepaTypsl pH  OMOILIU

KUAKOCTHOTI'O TEPMOMETpPA U NaTHHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par#H#Crpoenre BelecTBa: aTOMbl U MOJIEKYJIbI,
ux pasMepbl. ONBITHI, JOKA3bIBAIOIINE UCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par###]/[Bokerne  vactur,  BemiectBa.  CBs3b
CKOPOCTH JBWXKEHHUSI YaCTUIl C TeMIepaTypoil.

BpoynoBckoe nBuxenue, muddysus
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2.3

B3aI/IMOI[eI7ICTBI/I€ YaCTHUILl BCIICCTBA: IPUTSIKCHUC U

OTTAJIKUBAaHHUC

2.4

H#Par### ArperaTHbie COCTOSIHMS BEILECTBA:
CTPOECHHUE rasos, KUIKOCTEN u TBEPABIX
(kpucTainyeckux)  Tel.  B3auMocBsa3b  Mexay
CBOMCTBAMHM  BEUIECTB B  pa3HbIX  arperarHbix

COCTOSAHUAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHHUEM

2.5

OcoOEHHOCTH arperaTHhIX COCTOSTHUN BO/IBI

2.6

[IpakTnueckue pabOTHI:

#H##Par###0Onenka tnaMeTpa aToMa METOJIOM PSIOB (C
UCIIOJIb30BaHuEeM GoTorpaduii).

#H#Par###0neITEl 0 HAOMIOAEHUIO  TEILUIOBOTO
pacipeHus ra3os.

HHHPar#H#0OnbITHl 10 OOHApPY)KEHUIO JEWCTBUSI CHII

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe IBIKEHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBIKCHHE
###Par###Cropoctb.  CpenmHsisi  CKOpPOCTh  TPH
3.2 HEpPaBHOMEPHOM JBIKCHHH. Pacuér mytu m BpeMeHH
JIBHKEHUS
SlBnenne uHepuuu. 3aKOH MHEpUUU. B3aumonelcTeue
3.3 TeJ KaK MPUYNHA U3MEHEHUSI CKOPOCTH JBUYKEHUS TEll.
Macca kak Mepa HHEpTHOCTH Tea
34 ##Par###1norHocTs BemecTBa. CBSA3b IUIOTHOCTH C
' KOJMYECTBOM MOJIEKYN B eIMHUIIE 00BhEMA BellecTBa
3.5 Cuila KaK XapaKTepUCTHKA B3aMMOJICUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MOMOIIBIO JUHAMOMETPA
37 ##HPar### SIsnenne tarorenus u cuia Tsokectr. Crna
' TSOKECTH Ha JAPYrux miaaHerax. Bec tena. HeBecomocTh
38 Cuna Tpenus. TpeHue CKONbXKEHHUS U TPEHHUE TOKOS.

TpeHue B mpupoie U TEXHUKE
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3.9

#HHPar###Crnoxenre Cujl, HampaBJICHHBIX MO OJTHOM

psiMOM. PaBHOAEHCTBYIOIIAS CUIT

3.10

[IpakTuyeckue paboOTHI:

OnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBHXKEHUS
(wapuka B KHAKOCTH, MOJEIH 3JIEKTPUUYECKOTO
aBTOMOOWJISI U Tak pnanee). OmnpejesieHUe CpeaHen
CKOPOCTH CKOJIbKEHHS Opycka WM [IapuKa [0
HAaKJIOHHON 1uiockocTH. OmpeneneHue MIOTHOCTU
TBépAoro  Tena.  OnObITel,  JEMOHCTPUPYIOIIKE
3aBUCHUMOCTD pacTsLKeHUs (JegopManuu) NpyKUHbI OT
NPUIOKEHHOW cuibl. OIBITEL, JIEMOHCTPHUPYIOIIHE
3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUSI OT Beca Tena 1

XapaKTepa COMPHKACAIOIINXCS TOBEPXHOCTEH

3.11

®u3ndecKue SBICHUS B IPUPOJIE: PUMEPHI IBHKEHUS C
Pa3IMYHBIMUA CKOPOCTSIMH B )KMBOY M HEXKMBOW MPUPOJIE,

JIEMICTBHE CUJIBI TPEHHS B IPUPOJIE U TEXHUKE

3.12

TexHuyeckue yCcTpoucTBa: IMHAMOMETP, MOAIIMITHUKI

JIABJIEHME TBEPJIbIX TEJI, )KUJKOCTE 1 TA30B

4.1

Hasnenue tBEpmoro Tena. CrnocoObl YMEHBIICHUS U

YBCINYCHUA OaBJICHUSA

4.2

I[aBJ'IeHI/Ie rasa. 3aBHCHUMOCTh JaBJICHHUA TIa3a oOT

00BEMa, TeMIepaTypbl

4.3

[Tepenaua naBieHus TBEPABIMU TEIAMH, KUJIKOCTIMU U

razamu. 3akod Ilackans. [IHeBMaTHUEeCKHE MaIIHEI

4.4

3aBUCHUMOCTh JABJICHUS IKUAKOCTU OT TJIYOUHBI.
IM'mapocraTuueckuii napasokc. Cooormaroruecst

COCybl. I UAPABIUMYCCKUEC MCXAHN3MbI

4.5

Atmocdepa 3emiam M arMoc(epHOe JIaBICHUE.
[IpuumuHbl  CymiecTBOBaHMS BO3JIYIIHOH OOOJOYKH
3emun. Oneir Toppuyennu. 3aBUCUMOCTh
aTMOC(EpHOro [JaBJIEHUS OT BBICOTHI HAJ YPOBHEM

MODsI

4.6

N3mepenue armocdeproro maenenus. [lpuGopsr as

N3MCPCHUA aTMOC(I)epHOFO JaBJICHUA

79




4.7

JleficTBue KUAKOCTH M ra3a Ha IOTPYKEHHOE B HUX
Teno. BelTankuparomas (apxuMmenoBa) cuia. 3aKOH

Apxumena

4.8

[InaBanue ten. Bo3nyxonnaBanue

4.9

[IpakTnueckue pabOThI:

Hccnegopanme 3aBHCHMOCTH Beca Tella B BOJC OT
00béMa MOrpyXKEHHOW B JKUIKOCTb YacTU Tela.
OrnpezienieHre BBITAJIKUBAIONICH CHIIBI, JEUCTBYIOIIEH
Ha TeNo, TNOTPYyKEHHOE B KUIKOCThb. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOLIEH CHJIbI, IEUCTBYIOLIEH
Ha TEJI0 B JKUJIKOCTH, OT Macchl Teina. OIBITH,
JEMOHCTPUPYIOIIHE 3aBUCUMOCTH  BBITAJIKHABAIOLIEH
CHJIBI, JICCTBYIOIICH Ha TEJIO B KUJIKOCTH, OT 00bEMaA
MOTPYKEHHOW B JKUAKOCTh YAaCTH TeJa U OT MJIOTHOCTH
)kunkoctu.  KoHcTpympoBanme — apeomerpa WM
KOHCTPYMPOBAHUE JIOJKM W  OIpeaerneHue  e€

TPy30NOABEMHOCTH

4.10

Ousnyeckue  SIBICHUS B TNPUPOJE:  BIUSHUE
aTMOC(epHOTO0  JaBJIICHHWA HAa JKUBOW OPraHu3M,

TJIaBaHUE PhIO

411

Texuuyeckne ycTpoWcTBa: COOOIIAIOIIMECS COCY/BI,
YCTPOMCTBO BOJONPOBOJA, TUAPABIUYECKHI Ipecc,
MaHOMETp, 0apoMeTp, BHICOTOMED, MOPIIHEBON HAcocC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPT' U

5.1 Mexanudeckas pabora

5.2 MexaHnueckass MOILIHOCTh

£ 3 [IpocThie MeXaHW3MBI: pbl¥ar, OJIOK, HaKJIOHHAs

. 10ckocTh. [IpaBuio paBHOBecHs pblyara

5.4 [IpumeHeHue mpaBuIa paBHOBECHs pblyara K 0JIOKY
«3omotoe  mpaBwio»  MexaHukd. Kosddunuent

55 MOJIC3HOTO  JICMCTBHUS  MEXaHHU3MOB. [TpocTsie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [loreHunanpHas SHEPTUM TeJa, MOJIHATOTO HaJ 3eMIIEN
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5.7

Kunernyeckas sneprus

5.8

[Tonnas mMexanudeckasi sHeprus. 3aKOH U3MEHEHHS U

COXpPaHCHUA MEXaHHYeCKOM OHCpPIUu

5.9

[IpakTnueckue pabOThI:

###Par#H#Onpenenenne paboTbl CUJIBI TPEHHUS IPU
pPaBHOMEPHOM JBIDKCHHH Te€Jla IO TOPU30HTAIHHON
noBepxHoctu. HccnenoBaHue yCIIOBHM paBHOBECHS
ppruara. M3mepenne KIIJI HakIOHHON IUIOCKOCTH.

N3yuenune 3axoHa COXpaHEHUSI MEXaHUYECKON IHEPTUHU

5.10

dusnueckre SBICHUS B npupoaec: pblHaru B TECJIC

YCI0BCKa

5.11

TexHn4eckue yCTpOMCTBA: phlYar, IOJBHKHBIM U
HEMO/IBWKHBINA OJIOKH, HAKIIOHHAS TUIOCKOCTb, IIPOCTHIE

MEXaHU3MBbI B OBITY

8 KUIACC

Kon
pa3nena

Kon
3JIeMEeHTa

IIpoBepsieMble J1€MEHTHI COIEPKAHUS

TEIIIOBBIE ABJIEHWA

6.1

OcHOBHbBIEC TOJOXKEHHUS MOJICKYJIIPHO-KUHETHUECKOMN
TEOpUU CTpPOEHUs BemiecTBa. Macca U pa3Mmepbl
Mosiekyln.  OmbIThl, MOATBEPXKAAIONINE OCHOBHBIE

ITOJIOKCHUA MOJ'IGKy.]'ISIpHOKPIHCTH‘ICCKOﬁ TCOPUHU

6.2

Mopaenu  TBEPAOro, JKHAKOTO MW  Tra3000pa3HOro
cocTostHUI BemiecTBa. Kpucrammmyeckue u aMopgHbIe

TCJ1a

6.3

OOBbsicHEeHHE CBOMCTB I'a30B, )KUAKOCTEH U TBEPIBIX TEl
Ha OCHOBE IIOJIOKCHUM MOJIEKYIAPHOKHUHETHUECKOU

TEOpUn

6.4

CMaunBaHue U KalmUJUTSIPHBIC SABJICHUSA

6.5

TenmoBoe pacmpCHUC U C:XKaTHUC
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Temneparypa. CBsi3b TeMIlepaTypbl €O CKOPOCTBIO

o0 TEIJIOBOTO JABM)KCHUS YaCTHII
BryTtpeHHss JHEprusl. CriocoOsr W3MCHEHUS
6.7 BHYTPEHHEH SHEPTHH: TEIUIoNepeaada U COBEPIICHHE
paboThl
68 Bunpl TETUIOTICPEIAuH TEIUIONPOBOAHOCTD,
' KOHBEKIIVS, U3ITyICHHE
KonndecTtBOo  TeIJIOTHI.  YjAelbHAas  TEMIOEMKOCTD
6.9
BEIECTBA
TeruiooOMeH u TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TETJIOBOTO OasiaHca
511 [lnaBneHne W  OTBEepACBaHHEC  KPUCTALIHYSCKUX
. BEIECTB. Y ICNIbHAS TEIUIOTA IUIABJICHUS
[TapooOpazoBanne u  KoHAeHcauusa. Mcnapenue.
5.12 Kunenme. VYaenbHas TemioTra mapooOpa3oBaHUA.
' 3aBUCHMOCTD TEMIIEPATYPhl KUTICHUS OT aTMOC(EPHOTO
JABIICHUS
6.13 BnaxxnocTts Bo31yXxa
6.14 DHeprus TOUIMBA. Y IeibHas TEIJI0Ta CrOPaHUS
[Ipunnuner  paGoTel  TermaoBbix aurarenend  KII/]
6.15 TEIUIOBOTO ABUrareisa. TerioBsle IBUTraTeNNd U 3aIuTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHGHHUsS M TPEBPAIICHUS JHEPrUU B
6.16
TEIJIOBBIX ITPOIIeccax
[IpakTrueckue paboOTHI:
HAHHPar#H#ONbITL 10 OOHAPYKEHUIO JIEHCTBUS CHUI
MOJIEKYJIIPHOTO MPUTSKEHHUS.
6.17 HHHPar###OnbpIThl 10 BBIPALIMBAHUIO KPHUCTAJJIOB

MOBapEHHOM COMM UJIH caxapa.
#HHPar###0npITEl 0 HAOJMIONEHUIO  TEIUIOBOIO

pacmupeHud ra3osB, JKUJIKOCTEN U TBépI[BIX TCII.
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#HH#Par###Onpenenenue gaBneHus Bo3ayXxa B OasIOHE
HITIPUILIA.

HHHPar###0nbIThl, NEMOHCTPUPYIONINE 3aBUCHUMOCTD
JABJICHUS BO3MyXa OT ero oOb&Ma M HArpeBaHUS WU
OXJIAXKICHHUSL.

##HPar#H#1 Iposepka TUIIOTE3bI JIMHENHOMN
3aBUCHUMOCTH  JUIMHBI ~ CTOJIOMKA  JKHJKOCTH B
TEPMOMETPHUECKON TPyOKe OT TeMIIepaTyphl.
###Par###HaOmonenue  U3MEHEHUsT  BHYTPEHHEH
SHEPTHH TeJia B pPe3ybTaTe TeIlonepenadyn U padOTh
BHEIIIHUX CHJL.

###Par###lIccnenoBanre sBIEHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUM XOJOJHON U rOpsYEl BOJIBI.
###Par##H##OnpeneneHne KOJIMYECTBA TEIUIOTHI,
MOJYYEHHOTO BOJIOM TIPHU TEIUIOOOMEHE C HAarpeThIM
METaJUTMYECKUM ITUIHHIPOM.

#H#Par###Onpenenenre  yaenpbHON  TEIIOEMKOCTH
BEIIICCTBA.

###Par###lccnenoBanue mporecca HCapeHHUs..
##H#Par###OnpeneneHrue OTHOCHTEIBHON BIIKHOCTH
BO3JIyXa.

###Par####OnpenencHue yIeIbHON TEIUIOTHI

IJIaBJICHUS JIbJA.

6.18

Ousnyeckue SBICHHUS B MPUPOJIE: IMOBEPXHOCTHOE
HATSDKEHHE W KalWUISIpHBIE SBICHUS B TPUPOJIE,
KPUCTAJUIBI B IpUPO/IE, n3aydeHrue ConHIa, 3aMep3aHme
BOJOEMOB, MOpCKUE Opu3bl; 0O0pa3oBaHHE POCHI,

TyMaHa, UHECA, CHEIa.

6.19

TexHuueckue yCTpPONCTBAa: KamWIISAPbl, MPUMEPHI
MCII0JIb30BaHUS KPUCTAIJIOB, JKUJAKOCTHBIN TEPMOMETP,
JaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, TUTPOMETPHI, MCUXPOMETp, MapoBas TypOUHa,

ABUTAaTCJIb BHYTPCHHCTO CrOpaHus.

83




OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Dnektpusanus Tei. JIBa pojia aneKTpruuecKuX 3apsiaoB
B3aumopeiictBue 3apspkeHHbIX Ten. 3akoH Kyiona
7.2 (3aBUCUMOCTb CWJIbI B3aMMOJICHCTBUS 3apSKEHHBIX Tel
OT BEJIMYMHBI 3apSJI0B U PACCTOSHUS MEXKY TEJIAMHU )
DneKTpuyeckoe noJe. HanpsoxkénnocTsb
7.3 anekTpuueckoro nois. IlpuHnun — cymepno3unuu
JNEKTPUYECKHUX 0JIeH (Ha KaUeCTBEHHOM YPOBHE)
Hocutenu snextpuueckux 3apsaoB. DJIeMEHTapHbIN
7.4 anexktpudeckuil 3apsa. Crpoenue atoma. [IpoBoaHuku
U TUBJIEKTPUKH
7.5 3aKOH COXpaHEHHUs IEKTPUUYECKOTO 3apsiia
- ONEKTpUYECKU  TOK.  YCIOBUS  CYIECTBOBaHUSA
. AJEKTPUYECKOT0 TOKA. VICTOUHMKN MOCTOSTHHOTO TOKa
HevictBus 3JIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XUMUYECKOE, MAarHUTHOE). OJEKTPUYECKHH TOK B
KUAKOCTSX U razax
. OnekTpuyeckas uenb. Cuiia TokKa. ODIEKTPUYECKOE
' HapsDKEHUE
29 ComnpoTuBieHue MIPOBOTHHKA. YaensHoe
' COMPOTHBIICHHE BEIIECTBA
7.10 3akon OMa 1 ydacTKa 1enu
[TocnenoBarensHOe W TapauIeTbHOE  COEIWHEHUE
7.11
MPOBOJHHUKOB
PaGora m MONIIHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenna
213 DJeKTpUYecKue LeNu M MOTPEOUTETH NIEKTPUUECKON
. sHepruu B ObITy. KopoTkoe 3aMbikaHue
214 [TocTossHHBIE MarHUTHI. B3anMozelicTBHE MOCTOSHHBIX

MAar"auToOB
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7.15

Marautnoe nojsie. MarHuTHoe mMOJIE 3€MIIM U €r0

3HAYCHUE 1A )KU3HU Ha 3eMIIE

7.16

OneiT Opcrena. MarHuTHOE 10JI€  3JIEKTPUYECKOTO

TOKa. HpI/IMeHCHI/Ie OJICKTPOMArdMTOB B TCXHUKC

7.17

JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHHUK C TOKOM.
DIIeKTPOABUTATENH TOCTOSIHHOTO TOoKa. Mcronp30Banme
AIEKTPOJIBUraTeIei B TEXHUYECKUX YCTPOMCTBAX U HA

TPaHCIIOPTE

7.18

Oneitel  dapaned. SIBneHue  3IEKTPOMarHUTHOMN

naaykuuu. [Ipasuno Jlenna

7.19

DIIeKTPOTEHEPATOP. Crioco6b1 MOJTY4CHHS
JNIEKTPUYICCKOW  DHEPruu.  DJEKTPOCTAHIIMU  Ha

BO300HOBJISIEMBIX HCTOYHHUKAX OHEPTUHn

7.20

[IpakTnueckue pabOTHI:

OnbIThI 0 HAOTIOACHUIO AJIEKTPU3ALIMHU TET HHAYKIIUEH
U TIPU COTIPUKOCHOBEHHUU.

UccnenoBanue AEUCTBUS AIEKTPUYECKOTO TOJSI HA
MPOBOJAHUKY U TUAIIEKTPUKH.

COopka W mpoBepka palOTHl AICKTPUUECKOW IIETH
MOCTOSIHHOTO TOKa.

H3mepeHue u peryliupoBaHe CUJIbl TOKA.

H3mepenue u peryniupoBaHue HAPSKEHUS.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HUAYIIETO
yepe3 pe3UcCTop, OT COMPOTUBIEHHUS pe3ucTopa u
HAIPSDKEHUS Ha PE3UCTOPE.

OnbIThI, JNEMOHCTPUPYIOIINE 3aBUCHUMOCTh
ANEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUTWHBI, TIONIAH MOTIEPEYHOr0 CEYSHUS U MaTepuana.
[IpoBepka mpaBuia CIOXKEHUS HAMPSHKEHUN MpU
MOCIIEJIOBATEIbHOM COEAMHEHUU JIBYX PE3UCTOPOB.
[IpoBepka nmpaBumna i CUIBI TOKA MPHU MapalljieIbHOM

coeqMHEeHUu pesuctopoB. OrmpeneneHue  padboOThI
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AJIEKTPUYECKOIO0 TOKA, HIYIIETO YEpe3 PEe3UCTOp.
OrmpeneneHde MOIIHOCTH — AJIEKTPUUECKOTO  TOKa,
BBIJICJISIEMOM Ha pe3ucrope. Hccnenosanue
3aBUCHUMOCTHU CHJIBI TOKA, UIYILIETO Yepe3 JaMIOUKY, OT
HanpspbkeHus Ha Hell. Onpenenenue KIIJ[ narpeBares.
UccnenoBanue MarHuTHOTO B3aUMOICUCTBUS
MOCTOSTHHBIX MarHutoB. M3ydeHHe MarHUTHOTO TMOJIA
MOCTOSIHHBIX MAarHUTOB TPH WX OOBEIUHEHUU U
paznenenuu. MccnenoBanue 1€UCTBUS SJIEKTPUYECKOTO
TOKa Ha MAarHUTHYIO CTpEJIKY. OnbITHI,
JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTD CHJTBI
B3aUMOJICHCTBHUS KATYIIIKA C TOKOM U MarHuTa OT CHJIBI
TOKa W HampaBJeHHWs TOKa B KaTymke. l3ydenwme
JEUCTBUSI MAarHUTHOTO TIOJII HA TIPOBOJHUK C TOKOM.
KonctpymnpoBanue " M3y4YCHHUE paboThI
3JIEKTPOIBUTATES. N3mepenne KIT
3JIEKTPOJIBUTATEIbHONM  yCTaHOBKH.  ONBITBI MO
UCCJIEIOBAaHUIO SBJICHUS AIIEKTPOMAarHUTHOM
WHAYKLUWW: UCCIIEJOBaHHNE HW3MEHEHUN 3HAuYeHUs U

HaIllpaBJICHHUA HHAYKIIHOHHOI'O TOKa

7.21

Ousnyeckue SBIECHUS B TMPUPOJE: AJIEKTPUUYECKHE
ABlIeHUsT B  aTtMocdepe, AIEKTPUYECTBO  KUBBIX
OpraHU3MOB, MAarHUTHOE MOJIe 3eMild, Apeiid MOI0COB,
POJIb MATHUTHOTO TOJIS JUIS )KU3HU Ha 3eMJie, OJSPHOe

CHAHHUC

1.22

TexHuveckue yCTpOWCTBA: AIEKTPOCKOII, aMIIEPMETP,
BOJITMETP, PEOCTaT, CUETUHUK IIEKTPUIECKOH PHEPTHH,
JIEKTPOOCBETUTENIbHBIE TPUOOPBI, HarpeBaTesbHbIE
EKTPONPUOOPHI (mpumepsl), IIEKTPUYECKHE
HPEJOXPaHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUTaTENh

MMOCTOSAHHOT'O TOKA, FreHEPATOP IMOCTOSAHHOTO TOKaA

9 KIIACC
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Kon Kon
[IpoBepsieMble I€MEHTHI COACPIKAHUS
pazzena JJIEMEHTA
MEXAHUWYECKUE ABJIEHUA
8.1 Mexannueckoe ABWKEHME. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCHTEITHHOCTh MEXaHUICCKOTO JIBIKECHUS
8.3 PaBHOMEpHOE MPSMOTMHEHHOE IBIKEHHE
###Par#t#HepaBHoMepHOE MPSIMOJIMHENHOE
8.4 nBukeHue. CpeiHss 1 MTHOBEHHAs! CKOPOCTh TeJla pU
HEpaBHOMEPHOM JIBIKECHUU
8.5 Vckopenne.  PaBHOYCKOpEeHHOE  NpPSMOJIMHENHOE
' JIBUKCHHEC
8.6 #HHPar###CBoOoHoe mageuue. OnbITel [ anuies
###Par###PaBHoMepHOE NBIDKCHHE IO OKPYXHOCTH.
8.7 [Tepnon u gacrtota obpameHus. JInHeitHas U yrioBas
ckopoctH. LleHTpocTpeMHuTenbHOE YCKOPEHHE
8.8 [Tepsrrit 3akoH HeroToHa
8 8.9 Bropoii 3akon Herotona
8.10 Tpertwuii 3akon HeroToHa
8.11 #HHHPar###] [pyuHIMIT CYTIEPIIO3UITUN CUIT
8.12 Cuia ynpyroctu. 3akoH ['yka
8.13 #H#Par###Cuna TpeHHS: CWia TPEHUS CKOJIBKCHUS,
' CHUJIa TPEHHUSI TTOKOS, IPYTUE BUJIBI TPCHHUS
#HH##Par#H#Cuna  TSOKECTH W 3aKOH  BCEMHUPHOTO
8.14 TATOTEHHUA. Y CKOpEHHE CBOOOTHOTO MaICHHS
815 HBuxenne mianer Bokpyr Comnna.  IlepBas
. KOCMMUECKast CKOpocTb. HeBecoMoCTh U neperpy3ku
8.16 PaBHOBecue MaTepuasbHOM  TOYKH.  AOCOJIIOTHO
' TBEPIOE TEIIO
8.17 HH#HPar###PaBHoBece TBEPIOro Teja ¢ 3aKperUIEHHOM
. ocbi0 BpateHus. MoMeHT cuibl. LleHTp Tshxectn
8.18 Nmnynec Tena. 3Menenne umnynbsca. IMIynbc cuiibl
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8.19

3aKOH COXpaHEHMsI UMITyJIbCa

8.20

#HHPar###PeakTUBHOE OBIDKEHUE

8.21

Mexanunueckasi paboTa U MOIUTHOCTb

8.22

Pabora cun T1sxkectw, ynpyroctd, TpeHus. CBs3b

SHEPrUM U paboThI

8.23

HOTGHHI/IaJII)HaSI OHEprusa TCJIa, MNOAHATOIO HalJg

MOBEPXHOCTHIO 3eMIIH

8.24

[ToreHnmanpHass SHEPTHs CKATON NPYKUHBI

8.25

###Par###Kunetnueckas  sHeprus. Teopema o

KMHETHYECKOUN SHEPIUU

8.26

H#HPar###3akoH coxpaHeHUs! MEXaHUYECKOW SHEPTrUu

8.27

[IpakTnueckue pabOTHI:

Ornpenenenne CpeIHe CKOPOCTH CKOJIbXKEHHUs OpycKa
WIM JBWKEHHUS IIapHKa IO HAKJIOHHOM IJIOCKOCTH.
Omnpenenenre yCKOpeHus Teja Mpu paBHOYCKOPEHHOM
JBUKEHUH 110 HAKIIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH MpH
PaBHOYCKOPEHHOM  JIBIDKEHUM  0e3  HaudaldbHOU
CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIM MPH PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HAa4aJbHOM CKOPOCTU ITYTH OTHOCSTCS
KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEXYTKH BPEMEHU OJJMHAKOBBI.

Hccnenosanue 3aBHCUMOCTH CHJIBI TpPEeHUS
CKOJNBKEHUST OT CHJIBl HOPMAJIBHOTO JIaBIICHHUS.
Onpenenenre KOIPPHUIMEHTa TPEHUS CKOJbKEHHUS.
Onpenenenue KECTKOCTU NpyxkuHbl. OrnpeneneHue
paboThl CHIIBI TPEHUS MPU PABHOMEPHOM JBHKEHUU
TeNa M0 TOPU30HTAIBHOM MOBEpXHOCTH. OnpenencHue
paboThl CWJIBI YOPYTOCTM HpU MOABEME Tpy3a cC
WCIIOJIb30BAHUEM  HENOJBUKHOTO W IOJBHIKHOTO

OJIOKOB
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dusnyeckue SIBJICHUS B mpupoac: MpUINBLI U OTJIMBBI,

8.28 nBukeHue miaHeT CoJIHEYHON CHCTEMBl, pEaKTUBHOE
JIBM)KEHUE KUBBIX OPraHU3MOB
8.99 TexHu4eckue yCTpPOMCTBA: CHUAOMETP, JaTYMKHU

IIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHBI

KonebarenbHoe JIBUYKCHUE. OcHoBHBIE
9.1 XapaKTepUCTUKU  KojeOaHuM: Mepuoj, 4acToTa,
aMILTUTY1a
MaremMarnueckuii M NPYKUHHBIA  MasTHUKHU.
9.2 [IpeBpamienue  sHepruM  Npu  KojieOaTeIIbHOM
JBIKCHUH
0.3 3aryxatomue Konebanus. BeiHyKIeHHbIE KOJIeOaHNs.
' PesonaHc
Mexanndeckue BOJHBL. (CBOWCTBA MEXaHMYECKHX
BOJIH. [IpomonsHble M momepedyHbie BOJHBI. [[nuHa
9.4 BOJHBI M  CKOPOCTh €€  paclpoCTpaHCHUS.
MexaHnueckre BOJIHBI B TBEPAOM TeEJI€, CECMUYECKUE
BOJIHBI
9.5 3ByK. 'poMKOCTB 1 BBICOTa 3BYKa. OTpakeHUE 3BYyKa
9.6 NHuppa3Byk u yapTpa3Byk
[TpakTrueckue pabOTHI:
Onpenenenre 4YacTOThl M Iepuojaa  KoyieOaHHi
MaTEeMaTHYeCKOTO MasiTHUKA.
Onpenenende 4YacTOThl M Tepuojaa  KoJieOaHHit
NPYKHHHOTO MasiTHUKa
HccnenoBanue 3aBUCUMOCTH Mepuojia KoseOaHUi
9.7 MOJIBEICHHOTO K HHUTH Tpy3a OT JJIMHBI HUTH.

HccnenoBanue 3aBUCHMMOCTH Tepuojia KoJjieOaHMi
IPYKMHHOTO MAasiTHUKa OT Macchl rpysa. IIposepka
HE3aBUCHUMOCTH  Iepuoja  KoiebaHud  rpysa,
MOJIBELIEHHOTO K HUTH, OT MACChl IPy3a U KECTKOCTHU
npyxuHsl. V3MepeHune  ycKOpeHUs  CBOOOJHOTO

nmaaCHUuA
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du3nyecKue SIBJICHUS B MPUPOJIC: BOCTIPUATUE 3BYKOB

9.8 JKUBOTHBIMH, 3EMJICTPSICEHUE, CEMCMHYECKHE BOJHBI,
I[yHaMH, 9XO

9.9 TexHu4eckue ycTpoHCTBa: 3XOJOT, HCIOJIb30BaHUE

' yIBTPa3ByKa B OBITY U TEXHUKE
DJIEKTPOMATHUTHOE TT1OJIE U DJIEKTPOMAI'HUTHBIE BOJIHBI
101 DIEKTPOMArHUTHOE I0JIe. DIEKTPOMArHUTHBIC BOJIHEI.
' CBoJicTBa IEKTPOMATHUTHBIX BOJIH
10.2 [Ikana 37eKTPOMarHUTHBIX BOJH
10.3 DnekTpoMarHuTHas mpupoja cBera. CKOpOCTh CBETa.
' BoutHOBBIE CBOMCTBA CBETA
10 [IpakTnueckue pabOTHI:

10.4 N3yueHne CBOWCTB DJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIHI0 MOOMIIBHOTO TenedoHa
®dusnyeckue SBICHUS B MPHUPOJC: OHOJIOTHYECKOE

10.5 JNEUCTBUE  BUAUMOTO,  YIbTPadHOIETOBOTO  H
PEHTT€HOBCKOTO U3JIy4eHUH

106 Texnuueckue YCTpOICTBA: HCMOJIb30BaHHE

' AJIEKTPOMArHUTHBIX BOJIH JJIsS COTOBOM CBSI3U
CBETOBBIE SBJIEHUA

11.1 JlyueBas monens cBeta. MicTouHHMKHN cBETa

11.2 [IpssMoMHEITHOE pacIpOCTpaHEHHE CBETA

113 Otpaxenne cBeta. Ilnockoe 3epkanmo.  3akoH

' OTpaXCHHsI CBETa
114 [Ipenomnenne cBera. 3aKOH TMPEIOMIICHUS CBETA.
1 ' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JIunza. Xop nyyelt B IHH3E
116 OnTuueckast cuctema (oToarnmapara, MUKPOCKONA U
. TeJecKona
117 I'ma3z kak ontudeckas cucreMa. biaM30pykocTh U
' JAIbHO30PKOCTh
118 Paznoxxenune 6enoro ceeta B ciektp. OnbITel HpioTOHA.
' CrnosxeHue CeKTpalbHBIX IIBETOB. [lucnepcus cBeTa
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11.9

[IpakTuyeckue paboOTHI:

#H#Par###lccnenoBanue 3aBUCHUMOCTH yria
OTpa’KEHHs CBETOBOTO JIy4ya OT yrJjia MaJeHusl.
H#HH#HPar###13yuenne XapakTepUCTUK H300paKeHHS
peaMeTa B INIOCKOM 3epKalle.
#H#Par###ccnenoBanue 3aBUCUMOCTH yria
NPEJIOMIICHUSI CBETOBOTO JIyda OT yIJIa TaJeHHs Ha
TPaHHULIE «BO3AYX — CTEKIION.

##HPar#t#lonydenne u300pakeHUH C MOMOIIBIO
COOMPAIOIIIEH JIMH3HI.

##H#Par###Onpenenenne (QPOKYCHOTO PACCTOSTHUS H
OTITUYECKOH CHJIBI COOMpPArOIIEH JTNH3HI.
HHHPar#H#0OnbITEl 10 pa3oXeHHIo OeIoro cmBera B
CHEKTP.

HHAPar###OnBITE IO BOCHIPHUATHIO I[BETA MPEAMETOB

pU UX HAOIIOIEHNUHU Yepe3 IBETOBbIE (PUITBTPHI

11.10

®dusznyeckue sBiaeHus B npupoje: 3atMenus: CoJiHIa u
JlyHbI, 1IBETa TeN, ONTUYECKUE SBJICHUS B aTMochepe

(BeT HEOa, pedpakius, pamgyra, MUpax)

11.11

TexHuueckue  yCTpOMCTBa: OYKH,  TEPHUCKOI,

q)OToannapaT, OIITUYCCKHUE CBETOBOAbI

12

KBAHTOBGIE SIBJIEHU

12.1

OmneiThl Pesepdopna u mianerapHas Mozelb aroma.

Monens aroma bopa

12.2

I/ICHYCKaHI/Ie 1 IIOorjiomeHueE CBETa aTOMOM. KBaHTHI.

JluneiuaTeie CIIEKTPHI

12.3

PagnoakTUBHOCTS. AJ'IL(ba, Oera- u raMMa-usirydCHUs

12.4

CTpOGHI/Ie dTOMHOI'O  dJpa. HYKJ'IOHHEUI MOJCJIb

ATOMHOTO sA4pa. H3oTonb!

12.5

PannoaktuBHBIE IpeBpalliCHU. Hepnon noJrypacriaga

ATOMHBIX AJCP

12.6

ﬂ,[[epHBIe pCaKkuuu. 3aKOHBI COXpaHCHU: 3apssAI0BOT0 U

MaCCOBOI'0 YHCCII
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DOHeprusi CcBsi3u aToMHbIX sigep. CBsizb Macchl U

12.7
SHEPrUu
19.8 Peakuumn cuHTe3a u genenus saep. McrouHuku
' sHeprun CoJiHIIA U 3BE3]T
12.9 Snepnas osHepretuka. JlelicTBue paaMOaKTHUBHBIX
' U3JTyYEHHUH Ha )KUBbIE OPraHU3MBI
[IpakTnueckue pabOThI:
HabntoneHne CHUIOMIHBIX M JMHEHYaThIX CIEKTPOB
12.10 U3JIy4CHHUS.
HccnenoBanue TpeKOB: U3MEPEHHE DHEPTUU YACTHUIIBI
0 TOPMO3HOMY TyTH (110 (hoTOrpadusm).
W3mepenue paguoakTuBHOro (poHa
®usnyeckue SBICHUS B NPHUPOJAE: €CTECTBEHHBIN
paAMOaKTUBHBIN ¢omn, KOCMHUYECKHE Jy4H,
12.11 PaaMOaKTUBHOE H3Iy4E€HUE NPUPOIHBIX MHHEPAIOB,
JIEWCTBUE PANMOAKTUBHBIX M3JIYYEHUW HA OpPraHUu3M
YeJI0BEKa
12.19 Texnuueckue YCTpOICTBA: CIIEKTPOCKOII,

WHIUBUyaJIbHBIN JO3UMETp, KaMepa Buibcona
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MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPorpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu (GU3MKM B  HAydyHOW KapTUHE  MHpa;
chopMUPOBAaHHOCTh 0a30BBIX MPEJICTABICHUNA O 3aKOHOMEPHOU
CBSI3M U [T03HABAEMOCTH SBJIEHUHN MPUPOJIbI, O POJIM SKCIIEPUMEHTA B
¢usuke, o cucremMooOpasyromeld ponau QU3MKK B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKH U TEXHOJOruil, 00 5SBOIIOLUU
(Gu3NYEeCKUX 3HAHUN U MX POJIM B LEJIOCTHOW €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKIAJE POCCHUICKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHUE MPOLIECCOB OKPYKAIOIIETO

MHUpa, pasBUTHUC TCXHHUKHU U TEXHOJOTHI

3HaHUS O BUJAX Marepuu (BELIECTBO U IOJIE), O JIBMKEHHH Kak
croco0e CyIecTBOBaHUS MaTepuH, 00 aTOMHO-MOJICKYJISPHOI
TEOPUU CTPOCHMS BEIIECTBA, O (DPU3MYECKON CYIIHOCTH SIBJICHHUI
npuposbl  (MEXaHMYECKHUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBAaHTOBbIX); yMEHHE pa3IuyaTh SBJICHUS 10 OINHUCAHUIO HUX
XapaKTEepPHBIX CBOMCTB U HA OCHOBE ONBITOB, JEMOHCTPHUPYIOIIUX
JTaHHOE (U3UYECKOEe SIBICHUE; YMEHHE DPAcllO3HaBaTh IPOSIBIICHUE
U3YYEHHBIX (U3UYECKHX SIBJICHUM B OKPYXAIOIIEM MHUPE, BBLICISSA

UX CYIECTBEHHBIE CBONCTBA (MPU3HAKU)

Bnagenue ocHoBaMM MOHSTHUMHOIO alirapara U1 CMMBOJIMYCCKOI'O
SA3bIKa (I)I/ISI/IKI/I W UCIIOJIB30BAHUC UX JJIsA PCHICHUA y‘IC6HLIX 3a4a4,
YMCHHEC XapaKTEpHU30BaATb CBOMCTBA TCII, (i)I/I3I/I‘leCKI/IC SABJICHUA H

IMPpOLECCChI, UCTIOJIb3YA (l)yHI[aMeHTaJIBHBIe " OMIIMPUYICCKUC 3aKOHBI

YMeHue ONMCHIBATh HU3YUYCHHBIC CBOMCTBA TE€I H (I)I/ISI/I‘IGCKI/IG

SIBJICHHUS, UCTIOJIB3YsL (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Brnagenue ocHOBaMHM METOJOB HAy4YHOIO IIO3HAHMS C Y4ETOM
coOumoIeHHs MpaBuJl 0€301acHOrO TpyAa: HalroAeHne PU3NIECKUX

SIBIICHUWI:
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YMEHHUE CaMOCTOSITETIHHO COOUPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY
U3 TJaHHOTO Habopa 000PYAOBAHUS 0 UHCTPYKIIUH, OTIHCHIBATEH XO]]
OTIBITA U 3AIHCHIBATH €T0 PE3YIbTaThl, (POPMYITUPOBATH BHIBOIbI;
NPOBEICHUE TIPSIMBIX M KOCBEHHBIX H3MEpeHHid (pu3mueckux
BEJIMYMH: YMEHUE IUIAHUPOBATH HM3MEPEHMs], CaMOCTOSITENIbHO
coOuparb AKCHEPUMEHTAJbHYI0 YCTAaHOBKY II0 HHCTPYKIHH,
BBIUUCIIATh 3HAYEHHE BEJIMYMHBI M aHAJIU3UPOBATH IOJyYEHHBIE
pe3yibTaThl ¢ Y4YETOM 3aJaHHOM MOTIPEIIHOCTH pe3ylIbTaTOB
U3MEPEHMUI;

IPOBEJCHUE HECJIOXKHBIX HKCIEPUMEHTAJIbHBIX HCCIEI0BAHUI;
CaMOCTOSITEJIBHO COOMpaTh AKCHEPUMEHTAJIbHYI0 YCTaHOBKY H
OPOBOAMTH  HUCCIEJOBAaHUE IO MHCTPYKLUUH, MPEACTaBIATh
MOJIy4E€HHBIE 3aBUCUMOCTH (PU3UYECKHUX BEIMYMH B BHJIE TaOIUI] U
rpauKoB, YYWUTHIBATh MOTPEIIHOCTH, JeNaTh BBIBOJBI IO

pe3ylbTaTaM UCClIeJOBaHUs

[lonumanue  xapakTepHBIX CBOWCTB  (U3MUYECKUX  Mojenei
(MaTepuaibHast TOUKa, a0OCOJIIOTHO TBEPIOE TEJIO, MOJIEITH CTPOCHUS
ra3oB, >KMJIKOCTeH M TBEPABIX TeJ, IUIAaHETapHas MOJElb aTroMma,
HYKJIOHHAsl MOJIeNIb aTOMHOTO $ipa) U YMEHHUE MPUMEHATh UX JUIS

00BSICHEHUS (PU3UIECKUX MTPOIIECCOB

VYMmeHne oObICHITE (bI/ISI/I‘IeCKI/Ie IMpoLeCCChl U CBOICTBaA TCJI, B TOM
YHUCI€ MU B KOHTCKCTC CI/ITyaHI/Iﬁ IMMPAKTUKO-OPUECHTUPOBAHHOI'O
XapakTepa, B HaCTHOCTH, BBIABJIATH IPUYMHHO-CICACTBCHHBIC CB3U
H CTPOHUTH 00BsACHEHHE C OHOpOﬁ Ha H3YYCHHEIC CBOMCTBaA
(1)I/ISI/ILICCKI/IX HBHCHHﬁ, (1)I/I3I/ILICCKI/IC 3aKOHBI, 3aKOHOMEPHOCTH H

MOJIEIIA

YmMmenue pemate pacuérHbie 3amauu (Ha 6aze 2 — 3 ypaBHEHHI),
UCIIONIB3YSl 3aKOHBI U (OPMYINBI, CBS3bIBAIOIINE (PUIUUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alKCHIBATh KpaTKOE YCIOBUE 3a/ayH,
BBISIBIISITH HEJIOCTAIOIIME JAaHHBIE, BBIOUPATh 3aKOHBI U (OPMYIIHI,
HeoOX0oUMBbIe 7S €€ PelIeHUs, UCTIOB30BaTh CIIPABOYHBIE JAHHEIE,
MPOBOJIUTH PAcCYEThl U OLICHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HaueHUs PU3NIECKON BEIMYMHBI; YMEHHE OTNIPEACTATh Pa3MEPHOCTh

(1)I/I3I/I‘-IGCKOI71 BCJIIMYHHEI, HOHy‘ICHHOﬁ IIpU pCUICHUU 3aa4Un
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YMeHHE XapaKkTepu30BaTb IPUHLHUIBI JEHCTBUS TEXHHUYECKUX
YCTPOHCTB, B TOM YHCIIE OBITOBBIX MPUOOPOB, M MPOMBIILICHHBIX
TEXHOJIOTMYECKUX ITPOLIECCOB 10 UX ONKUCAHUIO, UCIIOJIb3Ys 3HAHUS O
CBOMCTBaX (U3MYECKUX SIBICHUA W HEOOXOAWMBbIE (U3NIECKHE

3aKOHOMEPHOCTH

10

YMeHHe WHCMoJb30BaTh 3HAHUA O (U3MUECKUX SIBIICHUSX B
IOBCEIHEBHOM JKM3HM JuId oOecriedeHus O€30MaCHOCTH IpHU
oOpamieHnn ¢  OBITOBBIMM  NpubOpaMM U TEXHUYECKUMU
YCTPOWCTBAMH, COXPAHEHHS 3JI0POBbsI M COONIOACHHUS HOPM
9KOJIOTMYECKOT0 TIOBEJIEHUS B OKpYKalollell cpeze; MOHUMaHUe
HEOOXOJAUMOCTH TMPUMEHEHHUS TOCTIXKCHUN (PU3UKH M TEXHOJIOTHI

AJIg palfuOHAJIBHOTO IMTPUPOJ0IIOJIE30BaHUS

11

OneIT TMOWCKa, TPeoOpa3oBaHUs W TPEACTaBICHUS WHGOPMAII
(GU3NYECKOTO COJAEpKAHUS C HMCIOJIb30BaHWEM HWH(OOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OIIEHUBATh JOCTOBEPHOCTH
MOJydeHHON WH(POPMAIIMK HAa OCHOBE WMEIOIIMXCA 3HAHUN |
JOTIOJIHATEIbHBIX ~ MCTOYHHUKOB; YMEHHE HCIOJb30BATh  IPHU
BBINIOJTHEHUH Y4€OHBIX 33JaHUM HAay4YHO-TIOMYJISPHYIO JIUTEPATYPY
buznyecKoro coaepKaHusl, ClIPaBOYHbIE MaTEpUaibl, PECYpPChl CETH
WutepHer; BnaneHue 0a30BBIMU HaBBIKAaMU IpeoOpa3zoBaHUs
uHGOpMAallMM U3 OJHOW 3HAKOBOM CHUCTEMBI B JPYI'YIO; YMEHHE
co3ZaBaTb COOCTBEHHbIE NMUCHMEHHBbIE M YCTHBIE COOOIICHUS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIBKHMX HCTOYHHUKOB
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HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe JBWKeHue. MarepuanpHas Touka. Cucrema orcuéra.
' OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE U HEpaBHOMepHOE JiBkeHHE. Cpeansist ckopocTb. Dopmyrna Jist
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE NpsIMOJIMHENHOE IBUYKEHUE. 3aBUCUMOCTh KOOPJIMHATHI T€ja OT
BPEMEHH B ClIydae PaBHOMEPHOTO MPSIMOJIMHENHOTO JIBUKECHHUS:
13 x(1)=x,+vt
I'paduku 3aBHCMMOCTH OT BpPEMEHHU Uil TMPOEKIHMH CKOPOCTH, MPOEKIHU
MepeMENIeHUsl, IyTH, KOOPAWHATHI IPU PABHOMEPHOM MPSIMOJMHEWHOM
JBUKEHUN
3aBUCUMOCTh KOOPAMHATHI T€Jda OT BPEMEHH B CIy4ae PABHOYCKOPEHHOIO
MPSIMOJIMHENHOTO ABUKEHUS:
2
S(f)=v,, * 1+, *%
@opMynbl Ui NMPOEKUUU MEPEMENICHUs, MPOEKINH CKOPOCTH M IMPOEKLHU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSAMOJUHEHHOM JBUKEHUU:
2
1.4 5. (=0, -t+a, X
U_\'('f) =Upx T4, I,
a. (f)=canst,
Ulrfz - L’}1.'1'2 =2£I_TS_T
I'paduky 3aBUCUMOCTH OT BpPEMEHH JUIS TMPOEKLIUH YCKOPEHHs, MPOEKIUU
CKOPOCTH, IPOEKIUHU IIEPEMEILIECHUs, KOOPAUHATBI IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHEHOM JIBUKEHUU
CBob6oanoe nanenue. GopMysibl, ONMKMCHIBAIOIINE CBOOOIHOE MaJIeHUE Teja Mo
1.5 BEPTUKAIM (JIBWKEHUE TeJla BHU3 WIM BBEPX OTHOCUTEIIBHO IOBEPXHOCTHU
3emin). ['paduku 3aBUCUMOCTH OT BpPEMEHM JUISI HPOEKIUHM YCKOPEHHUS,
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MIpOCKOHUU CKOPOCTU W KOOPAWHATHI IIPHU CBO6OI[HOM nmaacHuM TCi1a II0

BEPTUKAIIN

CKOpOoCTh paBHOMEpPHOTO JBHKEHHMS Tejla IO OKpyxkHocTh. HampasiieHue
CKOpOCTH.

@opmyiia I BBIYUCIEHUS CKOPOCTH YEPE3 PaguyC OKPYKHOCTH U MEPHO]

oOpareHus:
2mR
L=
T

LlenTpocTpemMuTenbHOoe ycKopeHue. HampamieHne HEHTPOCTPEMHUTEIHHOTO

1.6 yckopenusi. @opmyna st BBIYUCICHUS YCKOPEHUS:
p
_w
%R
®dopmyra, CBI3BIBAOIIAS TIEPUO]] M YaCTOTY OOpaIeHNUs:
V= L
T
Macca. ITnotHoCTh BemecTBa. @opmyiia 1l BBIYUCICHHS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. ClIoKeHrue Cril
1.9 SIBnenune nnepuuu. [lepBerit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaB/IeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOPa CUJIbI, IEUCTBYIOIIEH
Ha TeJo
Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:
1.11 Fy y=-Fi
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Tpenue 1okos ¥ TpeHue CKoJIbKeHUst. Dopmyia Ui BBIYUCICHUS MOLYJIS CUJIbI

TPCHUSA CKOJIbXKCHUS:

1.12 F_=u-N
- M
Hedopmanust tena. Yupyrue u Heynpyrue aegopmanuu. 3aKOH YIPYyrou
nedpopmaruu (3akon ['yka):
1.13 F=k-Al
BCGMI/IpHOC TATOTEHHE. 3aKOH BCCMHUPHOT'O TATOTCHUA:
my -,
F=G.—-L1 2
'L
Cuna TsprecTd. Y CKOpeHue CBOOOTHOTO MaICHHUS.
1.14
®opmyna A BBIYMCIEHUS CHIIBI TSKECTH BOJU3M MOBEpXHOCTU 3emuu: F =
mg.
JBmwxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.
HeBecomocTts u neperpy3ku
Nmnynsc Tena — BekTopHas puznyecKkas BeJIHMUrHa.
1.15 p=mi
Nmnynsc cucremsl Ten. M3aMenenue ummynbea. IMIynsc cHItb
3aKOH COXpaHEeHMsI UMITYJIbCa JJIsl 3aMKHYTOM CHUCTEMBI Te:
1.16 P=myU iUy =const
PeakTuBHOE ABMKEHUE
Mexanuyeckas pabora. @opmyna sl BBIYUCICHUS PaOOThI CUIIBL:
A=Fsoosa
MexaHuyeckasi MOIIIHOCTb:
1.17
A
N==
I
118 Kunernueckas u moteHmanbHas sHeprusi. DopMyra Ui BEIYUCICHUS

KUHETHYECKOU OHEPruun:
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Hﬂz
Bemy

Teopema 0 kuHeTHUECKOU d3HEprun. Popmyina Ui BEIYMCICHUS

IIOTEHIMAJIBbHOW SHEPIUM TeJIa, IIOJHIATOIO

Hax 3eMIéii:

E, =mgh

1.19

Mexanundeckast SJHEPTHsL:
E=E;.+E P

3aKOH COXpAaHEHMs MEeXaHM4ecKou sHeprun. @opmyna A 3aKkoHa
COXPAaHEHHUs MEXaHUYECKOM HEepPTruu B OTCYTCTBHE CcUJI TpeHus: E = const.

[IpeBpanieHne MEXaHMYECKOM SHEPIUU MPU HAJTMYUH CUIIbI TPEHHUSL.

1.20

ITpocThie MEXaHU3MBI. «30JI0TOE MTPABHUIIO» MEXaHUKH.
Peruar. Moment cwiier; M - FI.

VYcnoBue paBHOBECHS phlvara:
M +M +..=0
[ToaswmxHbIN 1 HeMOABWKHBIN O0510Ku. KITJI mpocThIXx MeXaHU3MOB,

n= Anonesnas
Aﬁrpaqx

1.21

JlaBnenue TBEPOTO TEA.

CDopMyna JJI1 BBIYHUCIICHUA JaBJICHUS TBép,I[OI‘O TCia:

_F
p_S'

JlaBnenue raza. ATMmocdepHoe 1aBIeHUE.

I HAPOCTATUYICCKOC NABJICHUC BHYTPHU KUIKOCTH.

<D0pMyna JJIsL BBIYUCIICHUA JAaBJICHUA BHYTPH KUJAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. 'mapaBaudeckuil npecc
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1.23

3akon Apxumena. dopmyna s ompeAesieHUs BBITAIKMBAIONICH CHIIBI,

JEUCTBYIOLIEH Ha TENO, NOTPYKEHHOE B )KUIKOCTD WM Ta3:

Fam =pgV

VYcnopue nnaBanus Tena. [lnaBanue CyAOB M BO3AYyXOIlJIAaBAHUC

1.24

Mexanunueckue KojeOaHus. AMIUIMTYIA, MEPUOJ M YacToTa KOJICOAHWH.

®dopmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJL KOJIeOaHUI:

1.25

MaremMartnueckuii M TNPYKHHHBIA MasTHUKH. [IpeBpamieHue sHepruum mpu

KOJ1e0aTEIbHOM IBIDKECHUH

1.26

3aryxaromue kojebanusi. BernyxaeHubie konebanus. Pezonanc

1.27

MexaHn4JecKne BOJIHEI. HpO}IOJ'II)HI)IC M IOIICPEYHBIC BOJIHEIL. HHI/IHa BOJIHBI "

CKOPOCTh PACHpPOCTPAHCHHUS BOJIHBI:

Lh=v-T

1.28

3ByK. ['poMKOCTB M BbICOTa 3BYKa. OTpakeHHe 3BYKOBOW BOJIHBI Ha TPAHUIIE

IByX cpell. IH(pa3Byk U ynbTpa3ByK

1.29

Ilpakmuueckue pabomul

H3mepenne cpeaHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
NPYXUHBI; KOd(DPHITMEeHTa TPEHUS CKOJIBXKEHUS;, paOOThl CUJIBI TPEHUS, CHIIBI
YOPYTOCTH; CPEIHEH CKOPOCTH JABMKEHHUS OpYyCKa MO HAKJIOHHOM IJIOCKOCTH,
YCKOPEeHHsSI Opycka THpH JABMIXKEHUW IO HAKJIOHHOW IIJIOCKOCTH, YacTOThI U
nepuoja KoJieOaHUH MaTEeMaTHYeCKOro MasSTHHKA; 4YacTOThl W IepHoja
KOJIeOaHW I MPY)KMHHOTO MasiTHUKA; MOMEHTA CUJIbI, JICHCTBYIOIIETO HA phIUar;
paboThl CHIJIBI YIPYrOCTH HpPHU MOABEME Tpy3a C MOMOUIbIO HEMOABHXHOTO
0510Ka; paboThI CUIIBI YIIPYTOCTH MPHU NOIBEME IPy3a C TOMOIIBIO MOABHKHOTO
OmokKa.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00bEMa MOTPY:KEHHOMN
YaCcTH Teja U OT INIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTH BLITAJIKMBAIOIICH CHITBI
OT MaccChl TeNa; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIbl HOPMAJIbHOTO JaBJIEHUS U
OT poJia MOBEPXHOCTHU; CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTETICHU
nedopMaluu MpyKUHbBI; YCKOpEHUsl OpycKa OT yriia HaKIOHA HANpaBIISIONIEH;
neproja (4acToThl) KoJieOaHU HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; TIEpHO/Ia

KoJie0aHUH MPY)KUHHOTO MasiTHUKAa OT Macchl Ipy3a U KECTKOCTU MPYKUHBI;
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HUCCIICAOBAHUEC HC3aBUCHUMOCTU IICPpHOOA KOJICOAHMII HHMTSHOIO MAasTHHKA OT

Macchl rpy3a. [IpoBepka ycinoBusi paBHOBECHS pblyara

1.30

Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBHKEHUS C PA3IMYHBIMU
CKOPOCTSIMH B JKUBOW M HEKUBOU IPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IIPUPOLC
U TEXHUKE, NMPWIMBbI U OTJIUBBI, JBWKeHUE IulaHeT COJHEYHOW CHUCTEMBI,
PEaKTHUBHOE IBUJKEHHE KUBBIX OPTaHU3MOB, PbIUaru B TEJIC YEJIOBEKA, BIUSHUE
aTMOC(EepHOTO TABJICHUS Ha JKUBOW OPraHM3M, IUIAaBaHUE PBIO, BOCHPHUSATHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMHUYeCcKue BOJIHBI, HYHAMH, 3XO

1.31

Texnuueckue ycmpoticmea: CHUJIOMETp, NATUUKU TOJIOKEHUS, PACCTOSHUS U
YCKOPECHUA, IAWMHAMOMCTpP, IMMOAIIHWIITHWUKH, PaKCTbl, pblyar, HOI[BI/DKHI)II\/JI n
HGHOI[BI/DKHI)II\/JI 6.]'IOKI/I, HAKJIOHHasA IJIOCKOCTb, NPOCTHIC MEXAaHU3MbBI B 6I>ITy,
COOOLIAIOIINECS COCYbI, YCTPONCTBO BOAOIPOBO/A, T'MJIPABINYECKUI IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON HAcOC, apeoMeTp, 3XOJIOT,

HCIIOJIb30BAHUC YIbTPAa3BYyKa B 6LITy N TEXHUKE

TEIIJIOBBIE ABJIEHUA

2.1

OCHOBHBIE TOJIO)KEHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH  CTPOCHHS
BeniectBa. Moenu TBEPAOro, )KUIKOTO U ra3000pa3HOro COCTOSTHUM BELIECTBA.

Kpucrannuueckue u amopdHsie Tena

2.2

JIBmwxenne wdactui BemectBa. CBS3b CKOPOCTH JABW)KCHHS YACTHI[ C

TeMriepaTypoii. bpoynosckoe nBmwxkenue, muddysus

2.3

CMauuBaHue u KalmUJIJISIPHBIC ABJICHUA

2.4

TenmoBoe paciinpC€HUEC U CHKATUC

2.5

TenmoBoe PaBHOBCCHC

2.6

Buytpennss sueprus. Pabota u Temomepenada Kak CHOCOOBbI M3MEHEHHS

BHYTpPEHHEH sHepruu

2.7

Busl TCIUIONEepeaauu: TCIUIONIPOBOAHOCTh, KOHBCKIIUA, U3JIYUCHUC

2.8

HarpeBaHHe n OXJIaXACHHUEC  TCII. KonndecTBO  TEILIOTHI. VY nenbHas

TEIUIOEMKOCTD:

O=am(t,~t)

2.9

3aKkoH COXpaHCHU SHCPIrUH B TCIJIOBBIX IIpOIIECCaX. ypaBHCHI/IC TCIIJIOBOTO

OaytaHca:

Q+0, +..=0
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2.10

HUcnapenue u xonaeHcauus. M3MeHeHHe BHYTPEHHEW SHEPrUU B IPOLIECCE
HcHapeHuss W KOHJAeHcauuu. KuneHwe KHUIKOCTH. YJIelnbHas TEIoTa

napooOpasoBanus: L = Q/m

211

BiraxxHOCTB BO311yX2

2.12

[InaBnenne u kpucraumsauus. l3MeHeHHE BHYTPEHHEW OJHEPruUM IIpU

IUIaBJICHUHN U KPpUCTAJJIU3allH. YIIGJ'H)HaSI TCIIJI0TA IIJIaBJICHUA !

2.13

BHyTpeHHs11 SHeprus cropaHusi TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAHMS

tormsa: = Q/m

2.14

[Ipunnune! padots! Termnosbix nurateneil. KI1/1 rerioBoro apurarens

2.15

Ipakxmuueckue pabomoi

N3mepenue yaenbHON TEMIOEMKOCTH METAIITMYECKOTO IUIMHPA; KOJIMYECTBa
TEIJIOTHI, TOJYYEHHOTO BOJOW KOMHATHOM TeMrmeparypbl (DUKCHpPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HarpeThlii IWIMHIP; KOJUYECTBAa TEIUIOTHI,
OTJIaHHOTO HAarpeThIM IIIMHIPOM, MOCIE OMYCKaHUsl €ro B BOJYy KOMHATHOM
TEMIIEPATypbl; OTHOCUTEIBHOM BIAXKHOCTU BO3AYXd; YIEIbHOM TEIUIOTHI
IiaBjieHus Jbjaa. lccienoBaHue W3MEHEHUS TEMIIEpaTyphl BOJBI  MPU
Pa3IUYHBIX YCIOBUSX; SIBJICHUS TEIJIO00MEHA MPH CMEIIMBAHUU XOJOIHOWU U

ropsiueil BOJIbl; Mpolecca UCTapeHust

2.16

Qu3suueckue s61eHUs 8 npupode: TOBEPXHOCTHOE HATSHKCHHE U KalMLISIPHbBIE
SIBJICHUS B MIPUPOJIE, KPUCTAUIBI B mpupoAe, nznyuenue ColHIa, 3aMep3aHue

BOJ0EMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEes, CHera

2.17

Texuuueckue  ycmpoiicmea:  KaNWULSIPhl,  TPUMEPHl  UCIOJIb30BAHH
KpPHUCTAJUIOB, )KUAKOCTHBI TEPMOMETP, JATYUK TEMIIEPATyphl, TEPMOC, CUCTEMA
OTOIUICHHUS JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOMHA, JBUTATETh

BHYTPEHHETO CTOPaHHUs

OJIEKTPOMAI'HUTHBIE SABJIEHUA

3.1

QHCKTpI/ISaHI/IH TCII. I[Ba BHJA SJICKTPUUCCKUX 3apsAd0B

3.2

B3aumonelictBue 3apspkeHHBIX Tedl. 3akoH Kynona
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3.3

3aKkoH COXpaHCHUS JJICKTPUYCCKOTO 3apsaa

Onexrpuueckoe noJsie. HanpsoxéHHocTh anektpuyeckoro mnois. IlpuHuun

3.4
CYIEPIO3UIUH IEKTPUUECKUX T0JIEN (HAa KaUECTBEHHOM YPOBHE)
35 Hocurenu nsnexktpuueckux 3apsiioB. JlecTBHE SJIEKTPUYECKOTO IMOJS Ha
AEKTPUYECKHUE 3apsibl. [IpOBOTHUKY U TUAIEKTPUKU
[TocTostHHBIN AMeKTpUYECKUi TOK. JlecTBUs anekTpuueckoro Toka. Cuia Toka.
Hanpsixenue.
3.6 l=qg/t,U=A/q
DIEeKTPUYECKOE COMPOTUBIICHUE. Y IEIBHOE JIEKTPHUUECKOE COMTPOTHUBIICHHE:
3.7 R =pl/S
38 3akon Oma s yuactka sekrpuyeckoit nemu: | = U/R
[TocnenoBarenbHOE COETMHEHUE IPOBOJHUKOB:
I =1, U=U+U,. R=R, +R,
1 1 1 2
3.9 [TapannenpHOE cCOeIMHEHNE POBOAHUKOB PABHOTO CONMPOTUBIICHUS:
U=U;I=I+I; R:%.
CMmenianHble COeAMHEHUS IPOBOJHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoyns — Jlenua:
2
3.11 Q=I"-R-t
312 OneiT Opcrena. MarHuTHOe Moje OPsIMOTO MPOBOJHUKA C TOKOM. JIMHMM
MAarHUTHON UHAYKIIUH
313 MarnuTHoe TMOJ€ TNOCTOSHHOTO MarHuTa. B3amMopeilcTBHE NOCTOSHHBIX
MAarHuTOB
3.14 JleificTBHE MarHUTHOT'O MOJIsL HA IPOBOJIHUK C TOKOM
3.15 Omnbitel @apazes. SBnenue anekTpoMarauTHol nHAykuuu. [Ipasumno Jlenua
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3.16

Ipakmuyeckue pabomul

W3mepenue  3lEKTpUYECKOTO  CONPOTHUBIIEHHS  PE3UCTOPA;  MOIIHOCTU
AJIEKTPUUYECKOTO TOKA; pabOTHI 3JEKTPUIECKOTO TOKA.

WccnenoBanue 3aBUCHMOCTH CHUJIbI TOKA, BO3HUKAIOLIETO B IPOBOJHUKE
(pe3ucTopsbl, TaMIIOuKa), OT HAPSHKEHUS HAa KOHIAX TPOBOIHUKA; 3aBUCUMOCTH
CONPOTUBIIEHUS OT JJIMHBI IPOBOIHUKA, TUIOIIAIU €T0 OTIEPEYHOI0 CEUEHUS U
yII€ABHOTO COIPOTUBIICHHUS.

[IpoBepka npaBuia JUIst 3JAEKTPUYECKOTO HANPSKEHUS TIPU MOCIIE0BATEILHOM
COEIMHEHUHU MPOBOJHUKOB; IpaBWiIa JUIsl CHJIbl 3JIEKTPUUYECKOTO TOKA IPHU

napajuieIbHOM COEIUHEHUH MTPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

3.17

Qu3zuueckue s6eHuss 8 npupode. DIIEKTPUYECKHUE SBJICHHS B aTMmocdepe,
AIIEKTPUYECTBO KUBBIX OPTAaHU3MOB, MAarHUTHOE TI0JIe 3eMJIH, Ipei( MOTFOCOB,

POJIb MAarHuTHOI'O IMOJIA JJIA J)KMU3HU Ha 36MJ’I€, MOJIAPHOC CUAHUC

3.18

Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIIEPMETpP, BOJIBTMETpP, peocTart,
CUETYMK  DJIEKTPUUECKOM OSHEpruu, dJIEKTPOOCBETHTEIbHBIE IMPUOOPHI,
HarpeBaTeIbHbIE AIIEKTPONIPUOOPHI (mpumepsr), ANEKTPUYECKUE
MPEJOXPAHUTEIH, 3JIEKTPOMArHUT, AJIEKTPOABHUIraTeib IOCTOSHHOIO TOKa,

TeHEPaTOpP MOCTOSAHHOTO TOKa

3.19

DJIeKTpOMarHuTHbIE BOJIHBI. [1IKkana 3eKTpOMarHuTHBIX BOJH

3.20

JlydeBas mozenb cBerta. [IpsimoMHeHOE pacipOCTpaHEHNE CBETA

3.21

3aKoH OTpaXCHUs CBETA. ITnockoe 3€pKaI0

3.22

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH IMPECIOMIICHUA CBETA

3.23

Hucnepcus cBeta

3.24

JIunza. Xoa nyyeit B nuH3e. OKYCHOE paccTOAHME JUH3bI. ONTHYECKas CHIIa
mun3el: D = 1/F

3.25

I'ma3 kak ontrdeckas cucrtema. OnTudeckue HpI/I60pBI

3.26

Ipaxmuuecxue pabomoi

###Par###lI3mepernre onTHYECKONW CHiIbl coOuparomield JTUH3bI; (HOKYCHOTO
paccTosiHus COOMpArOIIei JIMH3HI (1T0 CBOWCTBY PaBEHCTBA pa3MepOB MpeIMeTa
U N300pakeHUsI, KOT1a IPEMET PACTIOIOKEH B ABOMHOM (OKYyCe), MOKazaTems
IpEeNOMIICHHUS CTEKIIA.

###Par###lccnenoBanne cBoOCTBa M300pakeHUs, IOTYYEHHOTO C TMOMOIIBIO

coGI/Ipanmeﬁ JIMH3bI;, U3MCHCHUA (I)OKYCHOTO PacCTOAHUA ABYX CIIOKCHHBIX
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JIMH3; 3aBUCUMOCTHU YyIJia MPCJIOMIICHUA CBCTOBOIO Jiyda OT YyIJia MaaACHHA Ha

I'paHULEC «BO3AYX — CTCKIIO»

Qusuueckue senenus 6 npupode. 3armenus ConHua u JlyHsl, uBera Tedn,

327 ONITHYECKHUE SBJICHUS B atMocdepe (1BeT Heba, pedpakius, paayra, MEPax)
3.98 Texnuueckue ycmpoticmeéa: OYKH, TEPHUCKON, QOToAanmapar, ONTUYECKHE
' CBETOBO/IbI
4 KBAHTOBEBIE SBJIEHUA
41 PannoaktuBHOCTh. Anba-, OeTa-, ramma-usnydenus. Peakiun anbda-u Oera-
' pacnana
49 Onwitel Peszepdopna mo paccesauto anbda-yactunl. [lnanerapnas mojnenb
' aToma
4.3 CocraB atoMHOTO sipa. M30TOTBI
4.4 [Iepnon momypacnaza aTOMHBIX SAEp
4.5 SnepHble peakiyy. 3aKOHbI COXpaHEHUS 3apsAA0BOI0 U MacCOBOTO YHCEN
Qusuueckue s6NeHUs 8 Npupoode. €CTECTBEHHbIM pPAaTUOAKTUBHBIA (OH,
4.6 KOCMHMYECKHE JIydH, paJMOAKTHBHOE W3Iy4eHUE MPUPOJHBIX MHUHEPAJIOB,
JIeWCTBUE PaOaKTUBHbBIX U3Iy4E€HUI Ha OPraHu3M YeloBeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, HHANBUAYAIbHBIN JO3UMETP, Kamepa

Bunbcona, snepHas sHepreTHka
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. ®dusuka: 7-i kinacc: 0a30BbIN YPOBEHB: YUEOHUK; 3-€ U3IaHUE,
nepepadotanHoe [leppiikun .M., UBanoB A.M. AkumoHepHoe o011ecTBO
«M3parenscTBO «lIpocBemienue»

2. ®usuka: 8- kinacc: 6a30BbIN YpOBEHb: YUeOHUK; 3-€ U3/IaHUe,
nepepaborannoe [lepsimkun .M., UBanoB A.U. AkuronepHoe 0011eCTBO
«M3parensctBO «IIpocBenienne»

3. ®dwusuka: 9-i knacc: 6a30BbIi YpOBEHb: YUeOHUK; 3-€ U3/IaHUE,
nepepadborannoe [lepeimkun .M., I'ytauk E.M., MBanos A.UW. u np.

AxrmonepHoe obmectBo «M3maatenbcTBo «lIpocBemnienne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. I'yrauk E.M., PribakoBa E.B. TemaTuueckoe u moypouHoe
mianupoBanue K yueOouuky A.B. [1€peimknuna «dusuka-7», u3a. «Apoday,
Mocksa 2001 rog.

I'yrauk E.M., PeibakoBa E.B.

2. TemaTtndeckoe u MOypoYHOE TUTAHUPOBAHUE K YueOHHUKY A.B.
[€ppimkunaa «Pusnka-8», uzm. «Ipoda», Mocksa 2001 rox.

3. I'yraux E.M., [llaponuna E.B., [loponuna 3.1. Temarnueckoe u

MOypo4HOe TuIaHupoBaHue K yueOHuky A.B. [1éppiikuna, E.M. I'yTHuk
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«Duzuka-9», uza. «Jpoday», Mocksa 2002 roa

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

1. KoMrmekT 31ekTpoHHbIX mocobuit o kypey ¢usuku (7-11 xnaccsr) (5
CD). MunuctepcTtBo odpazoanusi PD, 2004

2. ®usuka. bubnmoreka HarmsgaHaeIX nocoduit 7-11 ki (1C: koma) OO0
«Mynbrumenna Texnonmoruu u Juctanimonnoe O0ydenuey, 2008

3. WutepaktuBHbIil Kype dusuku 11 7-11 kinaccos. [Ipaktuxkym (2 CD).
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