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IMNOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1O ¢u3MKEe HA ypPOBHE OCHOBHOTO O0OIIEro o0pa3oBaHMs COCTaBJIEHA HAa OCHOBE
HOJIOKEHUH M TpeOOBaHMH K pe3yslbTaTaM OCBOEHHUS Ha 0a30BOM YPOBHE OCHOBHOM 00pa30BaTesIbHOM
nporpammsbl, npeacraieHHbx B @I'OC OO0, a rtakxe ¢ yu€tom QenepaibHOi pabodeld mporpaMMel
BocnuTanus u KoHuenmnuu npenojgaBanus yueoHoro npeamera «Ousnkay.
Conepxanue mporpamMmbl 1Mo (U3MKE HAMNpPaBICHO Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYUHOU
IPaMOTHOCTH OOYYarOIIMXCsl U OpraHU3alyIo0 U3ydeHUs (PU3UKU Ha JesITeIbHOCTHON OcHOBE. B mporpamme
1o (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH ydeOHOTo mpeamera B peanusarnuu TpedoBanuii PI'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpEJIMETHBIM pe3yibTaTaM O0y4YeHHUs, a TaKKe MEXKIPEIMETHBIE CBA3H
€CTECTBEHHO-HAYUHBIX Y4E€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O 00IEro 00pa3oBaHuUs.
[Tporpamma 1o Gu3MKe yCTaHABIMBAET paclpeeieHue y4eOHOro MaTepralia o rogam ooydenus (1o
KJlaccaM), IpeylaraeT NpUMEpHYIO IOCIeI0BATEIbHOCTh U3YUEHHsI TEM, OCHOBAaHHYIO HA JIOTMKE Pa3BUTHS
IPEIMETHOTO COJCPKAHUS U YIETE BO3PACTHBIX OCOOEHHOCTEH 00yYarOIIUXCs.
[Tporpamma 1o ¢u3nke pazpaboTaHa C LENbI0 OKAa3aHUS METONYECKOHN MMOMOIIM YYUTEIIO B CO3JaHUN
paboyeil mporpaMMsbl 0 y4eOHOMY MPEAMETY.
dusmka ABISIETCS CUCTEMO0OPa3yOLIUM JUIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOIbKY
(u3nyecKue 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SIBJICHUM, H3y4aeMbIX XUMUEH, OnosIoruen, acTpoHOMHUeEN
u (usnyeckoil reorpadueif, BHOCHUT BKJaJ B €CTECTBEHHO-HAyUHYIO KapTHHY MHpa, HpPeAOCTaBIseT
HanOosee sICHbIE OOpa3lbpl NMPUMEHEHUS HAyYHOrO METOJa MO3HAHWSA, TO €CTh CIOco0a MOTydYeHHUS
JIOCTOBEPHBIX 3HAHUN O MHpE.
Opna W3 rIaBHBIX 3a7a4 (pU3NMUECKOro oOpa3oBaHMs B CTPYKType OOLIero oOpa3oBaHUs COCTOMUT B
(OopMHPOBAHNHU €CTECTBEHHO-HAYYHON I'PAMOTHOCTH U MHTEpeca K HayKe Y 00yJaromuxcs.
N3yuenne ¢pusnku Ha 6a30BOM ypOBHE MPEIIOIaracT OBIAJICHUE CIETYIOIUMH KOMIETEHTHOCTSIMH,
XapaKTEepU3YIOLIMMH €CTECTBEHHO-HAYYHYI0 TPAMOTHOCTbD:
®HAy4YHO OOBSCHATD SBJICHUS;
®OLIEHMBATh U TIOHUMAaTh OCOOEHHOCTH HAy4YHOT'O MCCIIE€OBAHNUS;
e HTEPIIPETUPOBATh JAHHBIE W MCIOJNb30BaTh HAy4yHbIE JI0Ka3aTeIbCTBA JUIsl IMOJIy4EHUs
BBIBOJIOB.
[lenn u3yueHuss HU3MKK HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus ompeneneHsl B Konuenuu
npenojiaBaHus yueoHoro npeamera «®dusnka» B 00pazoBaTeNbHBIX opranuzanusax Poccuiickoit denepanuu,
pean3yIoluX OCHOBHbIE 00I11€00pa3oBaTe/IbHbIE IMPOrpaMMbl, YTBEpKIEHHOW pemeHueM Komnerun
MunucrepcrBa npocserienus: Poccuiickoit @enepanuu (mporokoi ot 3 aekadps 2019 r. Ne [TK-48H).
Henun usyvyenus puznkm:
e IpHOOpETEHNE UHTEPEca U CTPEMIIEHUsT 00yUYaloIUXCsl K HAYYHOMY M3yYEHUIO IPUPOJIbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE MPEJCTABICHUA O HAyYHOM METOJAE IMO3HAaHHWA U (HOPMHUPOBAHHME HCCIIEIOBATEIHCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBJICHUSM;

¢ popmMHpoBaHUE HAYYHOI'O MHUPOBO33PEHHUS KaK pe3yibTaTa W3Y4YEHHs] OCHOB CTPOCHHUS MaTepUd U
(byHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

e (hopMupoOBaHHE MPEICTABICHUH O POIH (PU3MKH [T pa3BUTHUS APYIHX €CTECTBEHHBIX HAyK, TEXHUKH
1 TEXHOJIOTHIL;

e pa3BUTHE IMPEACTABICHUM O BO3MOXHBIX cdepax Oyaymiedt mpodeccuoHaTbHOM AesTeNbHOCTH,
CBSI3aHHOM C (PM3UKOH, MOATOTOBKA K JajbHEiIIeMy 00y4eHHIO B 3TOM HalpaBICHUH.
JlocTikeHne 3TUX Leled Mmporpammbl Mo (M3MKE Ha ypPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
o0OecrieunBaeTcs pelieHueM CIeAyoIuX 3a1ay:
e IpHOOpPETeHNE 3HAHUH O JUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHUYECKUX, TEIIOBbIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

® IpUOOpPETEHNE YMEHHMH ONHCHIBaTh U OOBACHATH (DU3WYECKHE SIBICHHUS C UCIOJIb30BaHUEM
MOJTYyYECHHBIX 3HAHUM;

® OCBOGHHME METOJIOB DELIEHHs MNPOCTEHIINX pacu€THBIX 3aJad C HCIOJIb30BaHUEM (U3UUECKUX
MOJIeJIeH, TBOPUECKUX U TPAKTUKO-OPHUEHTHPOBAHHBIX 33/1a4;

® pa3BUTHE YMEHHUI HAOIIOAATh MPUPOAHBIC SBICHUS M BBIIOIHATH OIBITHL, JAOOpAaTOpHBIE pabOTHI U

9KCHEPUMEHTAIbHBIE UCCIIEOBAHUS C UCTIOIb30BAHUEM U3MEPUTEIBHBIX IIPUOOPOB;



® OCBOeHHE MPHUEMOB paboThl ¢ HHPOpMANHEH (HU3UIECKOTO COJEP)KaHMSs, BKIIOYass MH(POPMAIIUIO O
COBPEMEHHBIX JOCTHKCHUAX (U3UKH, aHAIHU3 U KPUTUIECKOE OIICHUBAaHKUE WH(OPMAIINH;
®3HAKOMCTBO €O cdepamu TPOodECCHOHATHHONW JEATEIBHOCTH, CBSI3aHHBIMH C (U3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JJOCTHKEHUIX (PU3MUECKOI HAYKH.
Ha w3yuenune ¢usuku (6a30BBI YPOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OTBOJUTCS
238 gyacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZIeN0), B 8 kiacce — 68 yacoB (2 yaca B HejIel0), B 9 kiacce —
102 gaca (3 yaca B HEJIETIO).

[Ipennaraemerii B mporpamMme 1o (DU3HMKE MEpeYeHb JabopaTOpPHBIX paboOT M OMBITOB HOCHT
PEKOMEHIATENFHBIN XapaKkTep, YYUTENb JeNaeT BHIOOp NpOBENEHHs JTa0OpaTOPHBIX pabOT M OIBITOB C
y4€TOM HMHIUBUAYAIbHBIX OCOOCHHOCTEH OOy4YaloOIIMXCsl, CHOUCKa OKCIEPUMEHTAJIBHBIX 33JaHUMH,
npeaIaraeéMblX B paMKax OCHOBHOT'O TOCYIapPCTBEHHOTO 3K3aMeHa Mo (PU3UKeE.

COJEPKXAHUE OBYYEHUSA

7 KUIIACC

Pa3znen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAIOLIEro MUpa.

®dusnka — Hayka O mpupoje. SABieHust npupopl. GuU3NUecKue SBICHHUSI: MEXaHUUECKHUE, TEIJIOBbBIC,
JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnyeckue BeTUUHMHEBL. M3Mepenne ¢uszmueckux BeawdnH. Dusnmyeckue mpubdopsl. [lorpemHocTs
u3MepeHuil. MexayHapoaHas cucTemMa eIuHUIL.

Kak ¢usnka u apyrue eCTECTBEHHBIC HAyKH H3y4alOT MPHPOAY. EcCTEeCTBEHHO-HAy4YHBIA METOJ
MO3HAHMS: HAOI0IeHNEe, TOCTAHOBKA HAYYHOTO BOIMPOCA, BHIABMKEHHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE
TUIO0TE3, 00BsICHEHUE HAOIF01aeMOT0 siBiieHHs. Onrucanue GU3NIeCKUX SBICHUHN C IIOMOIIBIO0 MOJICIICH.

Hemoncmpayuu.

1. MexaHnueckue, TeIUIOBbIC, dJIEKTPUIECKHE, MATHUTHBIC, CBETOBHIE SIBJICHUS.

2. ®usnueckue mpuOOPHI U MPoLEeAypa MPSIMbIX U3MEPEHHUI aHAaJOTOBBIM U IIU(PPOBBIM IPUOOPOM.

Jlabopamopnwvie padbomut u onvimol.

Omnpenenenue 1eHbl JeNeHUs KAl H3MEPUTETHLHOTO MPHOopa.

N3mepenne paccTOsTHUM.

W3mepenne 00bEMa KUAKOCTH U TBEPIOTO Tea.

Omnpenenenue pasMepoB MaybIX TEN.

N3mepenne Temneparypsl IPpU MOMOILHU KUAKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPBHI.
[IpoBeneHune uccineAoBaHUs 1O NPOBEPKE TMIOTE3bI: JAJBHOCTH IMOJETA IIAPUKA, MYIIEHHOTO
TOPU30HTAIILHO, TeM O0JIbIlIe, YeM OO0JIbIlle BHICOTA MYCKA.

Pasznea 2. [lepBoHayaibHbIE CBECHUA 0 CTPOCHHUHU BelleCTBA.

CrpoeHue BemiecTBa: aroMbl UM MOJEKYNbI, WX pa3Mmepbl. ONbITHL, I0KA3bIBAIOLIUE JIUCKPETHOE
CTpOEHHE BEIECTBA.

JBwxenue uvactull BemecTBa. CBs3b CKOPOCTH ABMKEHUS YACTUIl C TeMmmeparypou. bpoyHoBckoe
nBwkenne, muddysus. BzanmoelicTBre 4acTUIl BEIIECTBA: MPUTHKEHNUE U OTTAIKUBAHNE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOSHUE Ta30B, KHUJIKOCTEH M TBEPABIX (KPUCTAIITUYECKHX) TEll.
B3anMocBsI3b MEXTy CBOMCTBaMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSTHUSX M MX aTOMHO-MOJICKYJISPHBIM
ctpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHKCHHSI.

2. HaGmronenue nuddys3un.

3. HaOmonenue siBieHUH, OOBACHIIOMNXCS MPUTSHKCHUEM HITH OTTAIKMBAHHEM YaCTHII BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Omnenka quamerpa aToMa METOJIOM PsZIOB (C HCTIONb30BaHUEM (hoTorpaduii).

2. OnbIThl O HAOIIOACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pasznen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexanunueckoe aBrxeHue. PaBHoMepHoe U HepaBHOMEpHOE ABMKEeHHE. CKOpocTh. CpeHssi CKOPOCTh
Py HEPABHOMEPHOM JBUKEHUU. Pacy€T myTu U BpeMEHH JIBHXKCHHUSL.

ok wdE



SBnenue uHepuuM. 3aKOH MHEpLUMU. B3auMopelcTBHe Ten Kak NPUYMHA H3MEHEHHUS CKOPOCTH
JBWKEHHUS Tesl. Macca kak Mmepa uHepTHOCTH Tena. [InmoTHocTh BenjecTBa. CBsA3b IIIOTHOCTH € KOJIMYECTBOM
MOJIEKYJI B €JUHULIE 00bEMa BELIECTBA.

Cwita kak xapakTepuCTHKa B3aumoaeucTBus Ten. Cuna ynpyroctu U 3akoH ['yka. 3smepenue cuibl ¢
IIOMOUIbIO TUHAMOMETpa. SIBIeHHE TAroTeHMs U cuiia TsbkecTd. Cuia TshKeCTH Ha JIpyrux miiaHertax. Bec
tena. HeBecomocth. CiioKeHHME CHUJI, HAMpaBJICHHBIX 1O OAHOM mNpsmoil. PaBHoxaeicTByromas cuwi. Cuia
TpeHMsl. TpeHHE CKOIbKEHUS U TPEHUE NOoKosA. TpeHue B npupoae U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Tena.

H3mepenune ckopocTy NPSIMOIMHENHOTO ABHXKEHHUS.

Habntoienue siBieHUs] UHEPIUH.

Habumronenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEIL.

CpaBHeHHE MacC MO B3aUMOJECHCTBUIO TEJl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHOW MPSMOH.

ﬂaﬁopamopnbte pabomot u onvimeol.

1. OmpeneneHne CKOPOCTM PpaBHOMEPHOIO  JIBWJKEHHUS (IIapuka B KUAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Jjanee).
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2. OmnpezneneHne CpeaHEN CKOPOCTH CKOIBKEHUS OpycKa MU IaprKa 10 HAKIOHHOH IJIOCKOCTH.
3. Omnpenenenue IOTHOCTU TBEPIOTO TENA.
4. OmubITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh  pacTshkeHHs  (aedopmaruu) TPYKHHBI  OT

MPUIIOKEHHOM CHIIBI.
5. OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIBI TPEHHS CKOJIBKEHHUSI OT Beca Tejla U Xapakrepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nes 4. /laBiieHune TBEPABIX TeJl, :KUAKOCTEH H Ia30B.

Jasnenue. CriocoObl YMEHBIICHHS U YBEIHYEHUs AaBlieHus. JaBieHue ra3a. 3aBUCUMOCTh J1aBICHUS
raza or o0ObéMma, Temneparypsl. llepenaya naBieHus TBEPABIMH TEIaMH, XUIKOCTIMU U Ta3amu. 3aKOH
[Tackans. [THeBMaTHueckue MalivHbl. 3aBUCUMOCTH JABIICHUS KUAKOCTU OT TIIYOWHBI. [ MapocTaTuueckuid
napajokc. Coolrmaronuecs: cocyasl. [ uapaBinueckiue MEXaHU3MBbI.

AtMochepa 3emnu u armocdepHoe AaBieHue. [IpHUMHBI CYIIECTBOBAHMS BO3AYIIHON 00O0JIOYKHU
3emumn. OnwiTr Toppuuenu. M3mepenne atmochepHOro AaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [IprbGops! ams u3MepeHust atMocepHOTro J1aBICHUS.

JelicTBUe >XKHAKOCTH W raza Ha MOTPY)XEHHOE B HHUX Tesio. BrITamkuBaromias (apXxumenoBa) Cuila.
3akoH Apxumena. [1naBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS Ta3a OT TEMIIEPaTypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronmecs: Cocy/sl.

I'mnpaBnnueckunii npecc.

[TposiBnenue neicTBus aTMOCHEpPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAJIKUBAIOIIEH CHJIBI OT O0BEMa MOTpYKEHHOW YacTH Tella M IUIOTHOCTH

KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

8. VYcnoBue miaBaHWS TeN: IUIABaHHWE WM TOTPY)KEHHUE Tel B 3aBUCUMOCTH OT COOTHOIICHUS
IUIOTHOCTEN TeJIa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccrnemoBaHnue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTpyKEHHOM B JKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue BHITATKUBAIOINIEH CHIIBI, JEHCTBYIONIEH Ha TEJIO0, HOTPYKEHHOE B )KUKOCTb.

3. TIpoBepka HE3aBHCHMOCTH BBITAJTKHWBAIOIICH CHITBI, JICUCTBYIOIICH HA TEJIO B )KHJIKOCTH, OT MACChI
Tena.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCThH BBITAJIKMBAIOIICH CHIIBI, NEHCTBYIONIEH Ha TEJIO B
KHUJIKOCTH, OT 00bEMa MOTPYKEHHOM B )KUAKOCTh YaCTH TeJa U OT TNIOTHOCTHU >KUKOCTH.

5. KonctpyupoBanue apeoMeTrpa WM  KOHCTPYUpOBaHWE JIOJKM U OmpelerneHue  eé
IPY30I0ABEMHOCTH.

Paszgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckasi pabota. MOITHOCTb.

ok wdE

~



[IpocTeie MeXaHU3MBI: pbIYar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBWiio paBHOBecHsl pblyara.
[IpumeHnenue mpaBuia paBHOBECHS pblyara K OJIOKy. «3osoToe mnpaBmio» Mexanuku. KIIJ[ mpocthix
MexaHu3MoB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprusi. Kunermueckas v noTteHuuanbHass sHeprus. lIpeBpaimnenue ogHoro Buuaa
MEXaHUYECKON IHEPTUU B JPYTroi. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1. Tlpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomot u onvimeul.

1. Ompenenenuie pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBIKEHHMM Tejla MO TOPU30HTaJIbHOU

MOBEPXHOCTH.

2. HWccnenoBanue yciaoBHid paBHOBECHS pblyara.

3. Usmepenune KIT/I Hak1OHHOHN MIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOM SHEPTHUH.

8 KUIIACC

Pa3nes 6. TensioBble siBJICHUS.

OCHOBHBIE OJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOpUH CTpOEHHUs BeulecTBa. Macca v pa3Mepsl
aTOMOB U MoJieKyJ. ONBITbI, TMOATBEPKAAIOIINE OCHOBHBIE IOJIOKEHUSI MOJIEKYJISPHO-KUHETHYECKON
TEOPHH.

Monenu TBEPIOTO, KUAKOTO U Ta3000pa3HOTO COCTOSTHUH BemecTBa. Kpucrammueckue u amopdHbie
tena. OOBsICHEHHE CBOMCTB Ta3oB, KUAKOCTEH M TBEPIBIX TEI HAa OCHOBE IMOJIOKEHUN MOJEKYJSPHO-
-KuHeTHn4eckoi Teopun. CMaunBaHue U KanWUISpHbIE SIBICHUS. TemIoBoe pacliupeHue U CKaTue.

Temneparypa. CBA3b Temmeparypbl CO CKOPOCTBIO TEIUIOBOIO JABMKEHHUS YacTULl. BHyTpeHHss
sHeprus. CrnocoObl M3MEHEHHUsT BHYTPEHHEH HHEpruu: TeIUlonepeaadya U coBeplieHHe padoTel. Bujel
TEIJIONEepeIayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3IIyYCHHE.

KonuuectBo TemnoTsl. YaenbHas TEIUIOEMKOCTh BelIeCTBA. TeMI000MEH M TEIIOBOE PaBHOBECHE.
VYpaBHeHue TemiaoBoro Oananca. IlmaBieHune W OTBepAEBaHUE KPHUCTAIIIMUECKHUX BEIECTB. Y JeNIbHAs
terota TuiaBieHus. [lapooOpa3oBanue u koHaeHcanus. Mcnapenwe. Kumnenwe. VYgenpHas Terora
napooOpa3zoBaHMs. 3aBUCUMOCTb TEMIIEPaTypbl KUIEHUSI OT aTMOC(EPHOTO 1aBICHHUS.

BnaxnocTs BO3ayXa.

DHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunuunsr paGotsl TernoBbix asurareneil KIIJ| TemuioBoro asurarens. TersoBble ABUTaTtenn U
3alUTa OKPYKAIOLIEN CPEbl.

3aKOH COXpaHEHMsI U MIPEBPALICHUS SHEPTUH B TEIUIOBBIX IIpOLECcCaXx.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBUKEHUS.

Habnronenue nuddysu.

Habmroienue siBiieHni cMauuBaHMsI U KaWJUISIPHBIX SIBJICHHM.

HabmioneHue TenaoBoro pacimpeHus Tei.

W3MmeHeHne naBlieHus ra3a pu U3MEeHEeHUH 00bEMa U HarpeBaHUK UJTU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMIepaTypsl.

Bupael Terionepenayn.

OxJaxJieHue Ipu COBEPLICHUN PaOOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.

10 CpaBHeHuE TEMIIOEMKOCTEN Pa3InYHBIX BEILIECTB.

11. HabOnrogenue KuneHus.

12. HaGnroieHre TOCTOSTHCTBA TeMITepaTyphl IPHU TIJIaBJICHUU.

13. Mogienu TeIUIOBBIX ABUTATENEH.

Jlabopamopuvie pabomul u onvimol.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

OnBITHI 10 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM MJIM caxapa.

OnbIThI 1O HAOIIOIEHUIO TETNIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThI, 1EMOHCTPUPYIOILIUE 3aBUCUMOCTh JIaBJICHUSI BO3JyXa OT €ro 00bEéMa W HAarpeBaHHs WU
OXJIaKICHUSI.

©CoNoR~WNE
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6. IlpoBepka rumore3bl JUHEHHON 3aBUCHMMOCTH [UIMHBI CTOJOMKA JKUAKOCTH B TEPMOMETPUYECKOM
TpyOKe OT TeMIiepaTyphl.

7. HaOmoneHne M3MEHEHHs] BHYTPEHHEW SHEPruUM Tella B pe3yjbTaTe TeIulonepeaaun U padoThl
BHEILIHUX CHIL.

8. HccnemoBanue sSBJICHHS TEITIOOOMEHA MTPH CMEITUBAHUY XOJIOJHOMN M TOPSYCH BOIBI.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHL, IMOJIYYEHHOIO BOJOM NpU TEIJIOOOMEHE C HarpeTbiM
METaJUIMYECKUM ITUIUHAPOM.

10. Ompenenenuie yaeabHOM TEIMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mporecca UCIapeHHs.

12. Onpenenenre OTHOCUTENLHON BIAXKHOCTH BO3TyXa.

13. Omnpenenenuie yaeabHOM TEIUIOTHI IJIaBICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJICHHS.

Onektpuszanus Ten. J[Ba poja 3lEeKTpUYECKUX 3apsaaoB. B3aumoneicTBue 3apsyKeHHBIX TeNl. 3aKOH
Kynona (3aBUCUMOCTb CHJIBI B3aUMOJICUCTBUS 3apSKEHHBIX TEJl OT BEJIMYUHBI 3aPS0B U PACCTOSIHUS MEXKITY
TeJaMu).

Onektpuueckoe mnose. Hanpsok€HHocTh  anekTpuueckoro  mosist.  [IpuHmun — cyneprno3uiuu
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snextpuueckux 3apsaoB. OJeMEHTApHBIM asekTpudeckuil 3apsn. CrpoeHue aroma.
[IpoBOIHUKY U AUBIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3aps/a.

DIIEKTPUUECKHI TOK. Y CIIOBUS CYIIECTBOBAHUS AIEKTPUUECKOTO TOKA. MICTOUHUKY TOCTOSIHHOTO TOKA.
JleicTBHS ANEKTPUYECKOro TOKA (TEII0BOE, XUMHUECKOE, MAarHUTHOE). DJIEKTPUIECKUI TOK B KUJIKOCTIX U
rasax.

Onektpuueckass nenb. Cuna Toka. OieKTpuyeckoe HanpsbkeHue. CONpOTUBIECHUE MPOBOJHUKA.
VnenpHoe conpoTuBieHUE BemiecTBa. 3akoH Oma s yuactka nenu. [locienoBarensHoe U napauieabHOe
COEIMHEHHUE MPOBOJHUKOB.

Pabora u MomHOCTh 3nekTpuyeckoro Toka. 3akoH Jlkxoyms—JleHna. OnexTpuueckue uenu u
NOTPEOUTENH SIEKTPHUUECKOI Heprun B ObITy. KOpoTKoe 3aMbIKaHHeE.

ITocTrosiHHBIE MAarHUTHI. B3anMo1elicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHOE noJie. MarHuTHOE 1MoJie
3eMud M €ro 3HadeHue Ui ku3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHOE MoJie 3JIEKTPUYECKOro TOKa.
[IpuMeHeHne »>JIEKTPOMAarHUTOB B TeXHHUKE. JIeHCTBME MAarHUTHOTO TOJI HAa TIPOBOJHUK C TOKOM.
DNEeKTpOABUTATENb TOCTOSHHOTO TOKA. VCIOIb30BaHNE ANIEKTPOJABUraTEIe B TEXHUYECKUX YCTPONCTBAX U
Ha TPAHCIOPTE.

Onbitel @apanes. SBneHue snekrpoMarHuTHOW MHAYKIUU. [IpaBuno JleHna. DnekTporeHeparop.
CrocoObl TMOMy4YeHUs] DICKTPUUYECKON DJHEPruu. OJIEKTPOCTAHIIMM Ha BO300OHOBIISIEMBIX HCTOYHUKAX
SHEPTUH.

Hemoncmpayuu.

DneKkTpu3zanus Ted.
JIBa poJia DIEKTPUYECKUX 3aps0B M B3aUMOJICHCTBUE 3apsKCHHBIX TEJl.
YCTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKasT MHTYKIIHSI.
3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.
[TpoBOTHUKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIOBBIX TUHUHI 3JIEKTPUUECKOTO MO,
N cTouyHUKY TOCTOSIHHOTO TOKA.
JlercTBUSA DIIEKTPUUYECKOTO TOKA.
. DNEKTPUUYECKUN TOK B )KUIKOCTH.
. 'a30Bblii pa3psa.
. 3MepeHne cuiibl TOKa aMIIEpMETPOM.
. I3mepeHue 3eKTpUYECKOro HarpsKEHUs. BOJIbTMETPOM.
. Peoctat u Mara3uH COpOTHBIICHUMN.
. B3anmoneincTere NoCTOSIHHBIX MarHUTOB.
. MopennpoBaHue HEBO3MOKHOCTH PA3AEIICHUs TIOJIOCOB MarHUTA.
. MopenvupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
18. OnwiT Dpcrena.
19. MarauTHoOe 1mojie TOKa. DJIeKTPOMArHuT.

LCoNoOAWNE
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20. JleficTBUE MarHUTHOTO TMOJISI HA IPOBOJHHUK C TOKOM.

21. DneKkTpoABUTATEIb TOCTOSTHHOTO TOKA.

22. UccnenoBanue sIBICHUS JIEKTPOMArHUTHON MHIYKIIWH.

23. OnbiTel Dapanes.

24. 3aBHCUMOCTD HAINpaBJICHUS] HHAYKIIMOHHOTO TOKA OT YCIIOBHH €ro BO3SHUKHOBEHHS.

25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie pabomsl u onvimol.

OnbITHI 1O HAOIIOEHUIO SJIEKTPU3ALUU TeJl MHAYKLIHEH U PU CONTPUKOCHOBEHUU.

HccnenoBanue qeHCTBUS 2JIEKTPUUECKOTO MOJIS HA MPOBOIHUKU U AUDTICKTPUKH.

COopka u mpoBepka paboThI MEKTPUIECKON IIENH MOCTOSTHHOTO TOKA.

W3mepeHue u peryJInpoBaHUe CUIIbI TOKA.

M3mepenue U peryImpoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIIYILETO Yepe3 Pe3UCTOp, OT COMPOTUBIICHUSI PE3UCTOPA

U HaIlPsDKEHHSI HA PE3UCTOPE.

7. OmbIThl, JIEMOHCTPUPYIOUINE 3aBUCUMOCTH AJIEKTPUYECKOTO COMPOTUBIICHUSI MPOBOJHUKA OT €ro
JUTMHBI, TUTOIIA/IA TIONIEPEYHOTO CEYCHHUS U MaTepuaa.

8. IlpoBepka mpaBuiia CJIOXKEHUS HANPSDKEHUH TMPH  IOCIEAOBATEIbHOM COCIMHEHUU JBYX
PEe3UCTOPOB.

9. TIlpoBepka mpaBuiia Juisi CUJIbI TOKA MPU HapaieIbHOM COSTUHEHUHN PE3UCTOPOB.

10. Omnpenenenuie pabOTHI AMEKTPUISCKOTO TOKA, UAYIIETO Yepe3 PE3UCTop.

11. OmnpeneneHrie MOIIHOCTH 3JEKTPHUUECKOT0 TOKA, BBIACISEMOM Ha PE3UCTOPE.

12. VccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HANpsHKEHUS Ha HEl.

13. Onpenenenne KI1J[ narpeBatens.

14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.

15. 3y4yeHre MarHUTHOT'O TOJISt TOCTOSTHHBIX MarHUTOB MPH X O0BEIUHEHUU U Pa3JICICHUN.

16. MccnenoBanue ACUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITHl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS KaTyIIKA C TOKOM U MarHuta ot
CHJTBI TOKA Y HAIpaBJICHUS TOKA B KaTYIIKE.

18. M3yueHue aelcTBUS MAarHUTHOTO IOJISt HA IPOBOJIHUK C TOKOM.

19. KonctpynpoBanue 1 u3y4eHnue paboThl dJIEKTPOIBUTATEISL.

20. Uzmepenue KI1J] sanexTpoaBUraTeaIbHON YCTaHOBKHU.

21. OnBITEI IO WCCIICAOBAHUIO SIBICHHUS SJCKTPOMATrHUTHOW HWHIYKIWHU: HCCIIEOBAHHE M3MEHEHUI
3HAUEHUS U HAMPaBJICHHUS WHIYKIIMOHHOTO TOKA.

ok wnE
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Paspnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe  aBmxkeHue. MarepuanpHas Touka. Cucrema  orcuéra. OTHOCUTENIBHOCTb
MEXaHUYECKOr0 JBIM)KEHUA. PaBHOMEpHOE NpPSMOJIMHENHOE JBH)KeHUEe. HepaBHOMEpHOE MNpAMOJIMHENHOE
nBukeHne. CpeaHsisi 1 MTHOBEHHAs CKOPOCTh TeJla IIPU HEPABHOMEPHOM JABH)KEHHUH.

VYckopenue. PaBHoyckopeHHOE psiMosInHeHOe nBrkeHne. CBoOoHOe manenne. OnbiTel [anwies.

PaBHOMepHOE nBUXkKEHHE MO OKpYyXHOCTU. Ilepmon m uvacrora obOpamenus. JluHeliHas u yrioBas
ckopocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHHUE.

IlepBbiit 3akoH HerotoHa. Bropont 3akoH Heroortona. Tperuit 3axkoH Herorona. IlpuHiuun
CYNEPIIO3UINHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHus: cuila TpEHUS CKOJIb)KEHHUSI, CHJIa TPEHUS TOKOsI, Apyrue
BU/JIbI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpEHHE CBOOOHOTO MajieHus. [[BukeHue miaHer
Bokpyr ComHiia. [lepBas kocMuueckas ckopocTb. HeBecoMoCTh U Ieperpys3KH.

PaBHOBecue wmaTepuanpHOW TOUkH. AOcomoTHO TBEpAOE Teno. PaBHOBecwe TBEPAOrO Tenma C
3aKpEIJIEHHOM OChIO BpalieHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

WNmnynec tena. M3menenne ummynbca. Mmnynbse cuibl. 3aKOH COXpaHEHHUS MMITyJbca. PeakTuBHOE
JBUKEHHUE.

Mexanuueckasi pabota ¥ MOIIHOCTh. PaboTa cui TskecTH, ynpyroctu, TpeHus. CBsi3b dHEPTUU H
pabotel. [loTeHunanbHas 3Heprus Tena, MOJHATOTO HaJl MOBEPXHOCTHIO 3eMiu. [loTeHIManbHas Heprus



ckaroil mnpyxuHbl. Kunernueckas sHeprus. Teopema O KHHETHMYECKOM SHEpPruu. 3aKOH COXpaHEHHS
MEXaHUYECKOW SHEPTHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHMS Tella OTHOCUTEIBHO PA3HBIX TeJl OTCUETA.

2. CpaBHeHHE ITyTed U TPACKTOPHIl JABMKEHHUS OAHOTO M TOTO e TeJa OTHOCUTEIBHO pPa3HBIX Tel
OTCYETA.

3. H3mepeHue CKOPOCTH U yCKOPEHUS MPSAMOIMHEHHOTO JBUXKEHUSI.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHMSL.

5. HaOmroneHue nBHXKeHHUS Tela 110 OKPYKHOCTH.

6. HaOnromeHne MexaHWYECKHX SIBICHUH, MPOUCXOAAIUX B cUcTeMe oTcuéra «Temexka» mpu eé
PAaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOpPEHUS TeJla OT MACChl TeNIa U AEUCTBYIOLIEH HA HErO CUIIBIL.

8. HaOmroneHue paBeHCTBa CHII IIPU B3aUMOJEHCTBUY TE.

9. H3menenwue Beca Tenna Npu yCKOPEHHOM JIBHKEHHH.

10. Ilepenaya nmnysbca Ipyu B3aUMOJICHCTBUHU Tell.

11. [Ipeo6pa3oBanust SHEPTrUU IpU B3aUMOJECHCTBUU TEN.

12. CoxpaHenue uMIysabca Ipu HEYIPYroM B3aUMOIEHCTBHH.

13. Coxpanenue UMITyJIbCa IPH A0COFOTHO YIIPYTOM B3aUMOJICHCTBHH.

14. HabGmroieHre peakKTHBHOTO JBUKCHUS.

15. CoxpaHeHue MeXaHU4eCKOW SHEPTUH MPU CBOOOIHOM I1a/ICHUU.

16. CoxpaHeHnue MeXaHUYECKOM 3HEPTUH MIPH JBMXKEHUH TeJla MO/ 1eHCTBUEM NPY>KUHBI.

Jlabopamopnwsie padbomot u onvimol.

1. KoncTpyupoBaHue TpakTa Ui pa3roHa U JalbHEHIIEro paBHOMEPHOIO JIBUKEHHUS IIApUKA MU
TEJEKKH.

2. OmnpezneneHue cpeiHell CKOPOCTH CKOJIBKEHHMS OpycKa WM JBWKCHMS LIApUKa 110 HAKIOHHOMN
MJIOCKOCTH.

3. OmpeneneHne yCKOpeHUs Tella IPU paBHOYCKOPEHHOM JIBUKEHUU 110 HAKJIOHHOM MIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON
CKOPOCTH.

5. IlpoBepka rumoresbl: €ciau NMPU PAaBHOYCKOPEHHOM JIB)KEHUHU 0O€3 HadaabHOW CKOPOCTH IMYyTH
OTHOCSTCS KaK psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HccrnemoBaHue 3aBUCHMOCTH CHIIBI TPEHHSI CKOJIBKEHHS OT CHIIBI HOPMAJIBHOTO JIABIICHHUSL.

7. Omnpenenenne KO3PpPUIUEHTA TPEHUS CKOIBKEHHS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.

9. Onpenenenne pabOThl CUJIBI TPEHHUS MPU PABHOMEPHOM JBWKEHMM Tella 1O TOPU3OHTAIBHOMN
MOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YIIPYTOCTH MPHU MOIBEME IPy3a ¢ MCIIOJIB30BAaHUEM HEMOJIBUKHOIO U

MOJABHKHOTO OJIOKOB.

11. M3yueHne 3akOoHa COXPAHEHUS SHEPTUH.

Pa3znen 9. Mexann4yeckue Koj1e0aHUS U BOJIHBI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTHKH KoJeOaHW: MepuoJ, 4acToTa, aMIUIUTYAA.
MaremaTtuueckuil U Ipy>KMHHBIN MasTHUKH. [IpeBpaiiienue s3Heprun npu KojaedaTeabHOM ABMKEHUU.

3aryxatomue Kosnebanus. BrinyxkaeHHsle konebanus. Pezonanc. Mexanndeckue BonHbl. CBoiicTBa
MEXaHUYECKUX BOJIH. [IpoosbHBIE M ITonepedHble BOJIHBI. [[IMHA BOJIHBI U CKOPOCTh €€ paclpOCTPaHEHHUS.
MexaHn4YecKHe BOJIHBI B TBEPIOM TeENE, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomMKOCTb 3ByKa M BeicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U ylIbTpa3BYK.

Hemoncmpayuu.

ouhkwdE

Hab6nronenue xonebanmii Ten moa 1eHCTBUEM CHITBI TSDKECTH W CHITBI YITPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Hab6nronenne BeIHYKIEHHBIX KOJIEOAaHWH 1 pe30HaHca.

PacripocTpanenne mpoJ0IbHBIX U MMONIEPEYHBIX BOJTH (HA MOJICIH).

HaGimo1eHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTEHI.

AKYCTHYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.
1. OmpeneneHrie 4aCTOTHI U IEpUOAA KOJIeOaHUH MAaTEMAaTUYECKOTO MAsITHUKA.



OmnpezneneHne 4acTOThI U MEpHOJa KolIeOaHUH PY>KUHHOTO MasTHUKA.
HccnenoBanue 3aBUCMMOCTH NIeproia KojeOaHUi MOABEIIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOIa KOJICOAHNH MPYKMHHOTO MasiTHUKA OT MacChl TPpy3a.
[TpoBepka HE3aBUCHMOCTH MepHoJIa KoyieOaHui rpy3a, MOJBEHIEHHOTO K HUTH, OT MacChl rpy3a.
OnbITHL, AEMOHCTPHPYIOIINE 3aBUCUMOCTH TIEpHOIa KoJeOaHUl PY>KUHHOTO MasiTHUKA OT MacChl
rpy3a U KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHHsI CBOOOIHOTO MaJCHHUS.
Pazgen 10. DiaekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNIEeKTPOMarHUTHOE IoJie. DJIeKTPOMarHuTHbeIe BOJHBL. CBOICTBa 3eKTpOoMarHUTHBIX BOJH. [llkana
AJIEKTPOMAarHUTHBIX BOJIH. Vcrionb30BaHKe 31€KTPOMArHUTHBIX BOJIH I COTOBOM CBSI3U.
DnekTpoMarHuTHas mpupojaa ceera. CKkopocTh cBeTa. BoHOBEIE cBOWCTBA CBETA.
Hemoncmpayuu.
1. CsaoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BosHoBBIE CBOMCTBa CBETA.
Jlabopamopnwsie pabomot u onvimeol.
1. U3yueHue CBONCTB 3J€KTPOMArHUTHBIX BOJH C TOMOLIbI0 MOOUIIBHOTO TenedoHa.
Pa3znea 11. CBeToBbI€e IBJICHHUS.
JlyueBas Moxenb cBera. Mcrounuku cera. IlpsimonuHeiiHoe pacnpocTpaHeHue cBeTa. 3aTMEHUs
Connua u Jlynsl. Otpaxenue cera. [Lnockoe 3epkaiio. 3aKkoH OTpa>KEHUs CBETA.
[Ipenomnienne cBera. 3akoH mperoMieHHs cBeTa. llodHoe BHYTpEHHEE OTpaKEHUE CBETa.
Hcnonp30BaHre MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAAX.
Jlunza. Xox rydelt B muH3e. OnTryueckas cuctema ¢oroarnmaparta, MUKPOCKOTIA B Teleckora. ['a3 kak
ONTHUYECKask CUCTeMa. BIU30pyKOCTh U JaIbHO30PKOCTb.
Paznoxenune Oemoro ceera B cnekTp. OmnbiTel HploToHa. CrojkeHue CHIEKTpaibHBIX LBETOB.
Hucnepcus ceTta.
Hemoncmpayuu.
[TpsimonuHEITHOE pacIpOCTpaHEHHE CBETA.
OtpaxkeHue cBera.
[Tony4yenne n300paXkeHUH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
OnTHyeckuii CBETOBOI.
Xox mydeil B cobuparoliiei JuH3e.
Xox J1ydeil B paccenBarolel JIMH3E.
[Tonryuenue n300pakxeHNUi ¢ MOMOILBIO JIUH3.
[Tpuniun peiictBus doroanmnapara, MUKPOCKONA U TEJIECKOIIA.
10 Mopnens riasa.
11. PaznoxxeHue 6enoro cBeTa B CIIEKTP.
12. Tlony4yenune Oenoro cBeTa MpH CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.
1. HUccnenoBaHue 3aBUCUMOCTH yTJia OTPa)KEHUSI CBETOBOT'O JIy4a OT yIjla Ma/ieHusl.
2. MzyueHue xapakTepUCTHK U300pakeHUs MpeaAMeTa B IIJIOCKOM 3epKaJle.
3. HccrnenoBanue 3aBHCHMOCTH yIila TPEIOMIICHHUS CBETOBOTO Jiyda OT yIJia MajeHHUs Ha TPaHHIIe
«BO31YyX—CTEKIIO».
4. TlomydyeHue N300paKEHUIA C TTOMOIIBIO COOUpAIOIIEH JTUH3HI.
5. Omnpenenenne GOKYCHOTO PACCTOSHUS U ONTUYECKON CHIIBI COOMPAIOIIEH JIMH3BI.
6
7.
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CoNoOARWNE

OMnBITHI MO Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.
OnbITH IO BOCTIPUSATHIO I[BETA IPEMETOB MPH UX HAOIIOJCHUN Yepe3 LIBETOBBIE (PUIIBTPHI.
Pazgean 12. KBanToBbIe siBJIeHMS.
OmnsiThl Pezepdopra u mranerapHas Mojenb aroma. Mozaens aroma bopa. Mcnyckanue u norioieHue
cBeta aToMoM. KBaHThI. JIMHEHYaThIE CIIEKTPHI.
PagnoaktuBHOCTh. Anbda-, Oera- u ramma-uznydeHus. CrtpoeHue aromMHoro siapa. HyknonHas
MOJIeJIb aTOMHOTO siapa. M3otonbl. PagroakTuBHele npeBpamenus. [lepuon nmonypacnaaa aTOMHBIX siiep.
SAnepHple peakuny. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MAaCCOBOIO YHMCEN. DHEPIUs CBSI3M aTOMHBIX
sanep. CBa3b Macchl ¥ 3HEprun. Peakiuu cunte3a u nenenus saep. Mcrounuku sneprun ConHua u 3BE371.
Snepnas sHepreTuka. JIeHCTBUSA pagUOAKTUBHBIX U3JIyYCHUN HA )KUBbIC OPTAaHU3MBI.



Hemoncmpayuu.

CrieKTphl U3JIy4€HHUs U TOTJIOMICHHUS.

CrieKTphl pa3aMyHbIX I'a30B.

CnekTp Bojgopoaa.

Habumonenue tpeko B kamepe BuibcoHa.

Pabora cuéruyrka HOHU3UPYIOMINX U3TYyUCHHI.

Peructpanus nznydeHus npupoJHbIX MUHEPAJIOB U IPOJYKTOB.

JIaﬁopamopnbte pabomot u onvimeol.

1. HaGmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3TyUCHHUS.

2. HWccnemoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 0 TOPMO3HOMY ITyTH (110 poTorpadusim).

3. H3mepenwne paanoakTHBHOTO (PoOHA.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBbHO--00001IAIONNIT  MOAYNIb MpelHa3HaueH [UIs CUCTeMaTH3aluud U 000OLIeHHs
IPEIMETHOTO CO/ICPIKAHUS U OIBITA JIEATEILHOCTH, IPHOOPETEHHOTO MPH U3YYEHHH BCETO Kypca Gpu3mku, a
TaKkKe JUIg TMOATOTOBKM K OCHOBHOMY TOCYIApCTBEHHOMY OJK3aMeHy Mo ¢u3uke ans oOydaromuxcs,
BbIOpaBIIMX ATOT y4EOHBII peaMeET.

[Tpu u3y4eHNH NaHHOTO MOIYJIS PEeaTU3YIOTCS U CUCTEMaTU3UPYIOTCS BUBI ACSITEILHOCTH, HA OCHOBE
KOTOPBIX 00€CIEeYMBACTCS JOCTUKEHHE NPEIMETHBIX W METalpeIMETHBIX IUIaHUPYEMbIX pE3YyJIbTaTOB
oOyueHus, GopMUpPYETCS €CTECTBEHHOHAay4Hash TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIICOBAHUS
SBICHUA TPUPOABl M TEXHHUKH, OBJIAQJICHUE YMEHHSIMHU OOBSICHATh (PU3MUECKUE SIBICHHS, MPUMEHSSA
MOJTy4YeHHBIC 3HAHUS, PELIaTh 337a4, B TOM YHCJIE KAUeCTBEHHBIE U DKCIIEPUMEHTAaIbHBIE.

[IpyHIMIIIANBbHO AEATENBHOCTHBIM XapakTep AAHHOIO pas3zelia peanu3yercs 3a C4E€T TOro, 4ro
oOy4aroluecs BBIMOMHSIIOT 33JaHUsI, B KOTOPBIX UM MPEAJIaraeTcs:

Ha OCHOBE INOJYYCHHBIX 3HAHWW paclo3HaBaTb M HAYYHO OOBSICHATH (U3UYECKUE SBICHHUS B
OKpYKarollel MpUpo/ie U TOBCETHEBHOM JKU3HH;

UCIIOJIb30BaTh Hay4YHbIE METObl MCCIEAOBAHUS (DU3MUECKUX SIBJICHHUH, B TOM YHCIE ISl IPOBEPKU
TUIIOTE3 U MOJy4EHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HayuHble OCHOBbI HaubOojiee Ba)KHBIX JOCTH)KEHHUN COBPEMEHHBIX TEXHOJIOTUMH, HampHuMep,
IPAKTUYECKOIO HCIOJB30BaHUs Pa3JIMYHBIX HMCTOYHUKOB JHEPIrUM HAa OCHOBE 3aKOHA IIPEBPAIICHUS U
COXPaHEHHUsI BCEX U3BECTHBIX BUI0B YHEPTHH.

I e

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®PU3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

W3ydyenrve ¢u3MKM Ha ypOBHE OCHOBHOIO 0O0IIero oOpa3oBaHMsI HAaIlpaBICHO Ha JOCTHKEHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.
B pesynbrare nzyuenus GuU3NKU Ha YpOBHE OCHOBHOTO 00IIeT0 00pa3oBaHus y oOydaromierocs OyayTt
c(OpMHUPOBAHBI CIETYIOIINE TUYHOCTHBIE PE3YIIbTAThI B YACTH:
e 1) naTpHOTHYECKOr0 BOCIIUTAHUS:
- IPOSIBJICHNE UHTEPECa K HICTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PU3NYECKOI HayKH;
- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;
2) rpaskaIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
- TOTOBHOCTb K AaKTUBHOMY Y4YaCTHIO B O6Cy>KJIGHI/II/I 06HIGCTB€HHO 3HAYUMBIX U 3THYCCKUX np06neM,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHNUEM JIOCTHKECHUN (PU3UKY;
- OCO3HaHME BaJKHOCTH MOPAJIbHO--ITHUECKUX MPUHIUIIOB B IEATENBHOCTH YUEHOTO;
e 3)3CTeTHYECKOr0 BOCIIMTAHUSA:
® - BOCIPHATHE 3CTETMUECKUX KadyecTB (pU3MUeCKON HayKH: €€ rapMOHHYHOIO MOCTPOEHUs, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;
® 4) HIEHHOCTH HAYYHOI'0 MO3HAHUS:
® - OCO3HaHME LIEHHOCTH (U3NYECKOH HAyKW KaK MOIIHOTO HMHCTPYMEHTa IO3HAHHUS MHpA, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHEHIIIEH COCTABIISIIOIIECH KYJIbTYPHI;
® - pa3BUTHE Hay4HOIl II0O03HATENILHOCTH, MHTEPECa K UCCIIE0BATEIbCKOM 1€ TEIbHOCTH;
e 5) popMupoBaHUs KYJbTYPHI 310POBbSI 1 IMOIIMOHAJIBLHOIO 0JIATONOJIYYHA:



® - OCO3HAHHWE IIEHHOCTH Oe30macHOro o0pasa )KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE, BaXKHOCTH
npaBui O€30MacHOro IOBENEHHs Ha TPAaHCHOPTE, Ha JOporax, C 3JEKTPUYECKUM U TEIUIOBBIM
000pyIOBaHUEM B IOMAIIHUX yCIOBHSIX;

e - cOPMUPOBAHHOCTH HaBBIKA PeQIICKCHH, IIPU3HAHUE CBOETO MpaBa Ha OMMOKY M TaKOTO K€ IpaBa y
JPYTrOro 4eI0BeKa;

e 6) TPYZ0BOIO BOCIIUTAHMSA:

® - aKTHBHOE y4acCTHE B PELICHUU MPAKTUUYECKUX 3a/1a4 (B paMKax ceMbH, 00pa30BaTEIbHON OpraHn3alny,
roposa, Kpas) TEXHOJOTHYECKOH W COLMAIbHON HANpaBICHHOCTH, TPEOYIOIIMX B TOM YHCIE W
(bu3NYeCKUX 3HAHUH;

® - HHTEpEC K MPaKTHUYECKOMY U3YUYCHHUIO POeCcCril, CBI3aHHbIX C (PU3UKOMH;

e 7)3K0JIOrHYeCKOIr0 BOCIIMTAHUS:

® - OpHEHTAaUUs Ha NMPHUMEHEHHE (U3MUCCKUX 3HAHWH JJIs PEeUIeHUs 3aJad B OOJIAaCTH OKpY’KaroIieh
Cpenbl, ITAaHUPOBAHUS IMOCTYIKOB U OLIEHKU MX BO3MOXKHBIX TOCJIEICTBUN ISl OKPYXKAIOIIEH Cpebl;

® - OCO3HaHHE ITI00ATBHOTO XaPAKTEPa IKOJIOTUYECKUX MPOOJIEM U IyTeil NX perIeHus;

e 8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBHAM COLMAIbLHOI W MPUPOIHON cpelbl:

® - MOTPeOHOCTh BO B3aMMOJCHCTBHM NpPU BBHITOJHEHHHM HCCIEIOBAHMKA W TPOEKTOB (PHU3HMUECKOU
HAIPaBJICHHOCTH, OTKPBITOCTh OIBITY M 3HAHHUSM JIPYTHUX;

® - [IOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTHYECKYIO JeITEIbHOCTD;

e - moTpeOHOCTh B (POPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM uYHucie (OPMYIUPOBATH WACH, HMOHSTHSA,
THITOTE3bI O (PU3NUECKUX OOBEKTAX U SIBICHUSX;

e - 0co3HaHHE Ae(HUIMTOB COOCTBEHHBIX 3HAHUI M KOMIETEHTHOCTEH B 00J1aCTH (PHU3HKH;

® - JUIAHMPOBAHHE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUH;

® - CTPEMJICHHE aHAJU3MPOBATh M BBIABIISITH B3aWUMOCBS3U MPUPOJBI, OOIIECTBA U IKOHOMHKH, B TOM
YHUCJIE C UCTIOIb30BAHUEM (PU3MUECKUX 3HAHUMH;

® - OIICHKa CBOUX JEHCTBUN C Yy4E€TOM BIUSHUS Ha OKPYXKAIOIIYIO CpPeay, BO3MOXKHBIX TI00aTbHBIX
MOCJICJICTBUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTte ocBoeHus MporpaMMbl Mo (U3MKE HAa YPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUS Yy
obOyyvaromierocs OynyT chOpMHpPOBaHBI MeTaNpeaMeTHbIe Pe3yJbTaThl, BKIIOYAIONINE TO3HABATEIbHbIC
yVHHUBEpCaldbHble yueOHBbIE JEWCTBHUS, KOMMYHHKATHUBHBIE YHHUBEpCajdbHble ydeOHBbIE JEeHCTBUS,
peryisTUBHbIE YHUBEPCAJIbHbBIE YUeOHBIE JEHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁm,le JelCcTBUS

ba3oBble Jlornyeckue a1eiicTBUSA:
® BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU O0BEKTOB (SBJICHUH);
® YCTaHABIIMBATh CYIECTBEHHBINH MPU3HAK KJIACCHU(PUKAIIUU, OCHOBaHMS JUIsl 0000IIEHNS U CPAaBHEHUS;
® BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEUHSI B pacCMaTpUBaeMbIX (haKTax, TaHHbBIX U HAOIIOACHHUSX,
OTHOCSIIIMXCS K (PU3MUYECKUM SIBIICHUSIM;
® BBISIBJISITh [IPUYUHHO--CJIE/ICTBEHHBIE CBSI3U MPU HM3YyYEHUH (U3MUECKUX SBJIEHUH U TMPOIIECCOB,
JIENIaTh BBIBOABI C MCIIOJIB30BAHUEM ACIYKTUBHBIX U MHIYKTUBHBIX YMO3aKIKOUEHHH, BBIJBUTAThH
TUIOTE3bI O B3aUMOCBA3SX (PU3NUECKUX BEIUUNH;
® CaMOCTOSITEIbHO BBIOMPATh croco0 perieHus yueOHon Gpu3nyeckoil 3ajaun (CpaBHEHHE HECKOJIBKHIX
BapUaHTOB peEIICHUs, BBIOOp Haubosiee MOAXOAALIET0 C YYETOM CaMOCTOSTENBHO BBIJEIECHHBIX
KpUTEPUEB).
ba3oBrble uccienoBaTe/bCKue 1eHCTBHA!
® 1ICII0JIB30BATh BOIIPOCHI KaK MUCCIEA0BATEIbCKUN NHCTPYMEHT IIO3HAHMUS;
®[IPOBOJUTH IO CAMOCTOSITENILHO COCTaBIEHHOMY IUIAHY OIIBIT, HECJIOKHBIA  (U3UUECKUi
9KCHEPUMEHT, HEOOJIBIIOE UCCIIE0BaHUE (PU3NUECKOTO SBICHHUS;
® OIICHMBATh Ha NIPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMALUIO, MOJIYUYEHHYIO B XO/€ MCCIIEI0BaHMS
WJIH SKCIIEPUMEHTA;



® CaMOCTOSITENIbHO  (OpMYyIUPOBaTh OOOOIIEHUS M BBIBOABI IO pe3ylbTaTaM MpPOBEAEHHOTO
HAOIIOIEHUS, OTBITA, UCCIICIOBAHHS,

® IPOTHO3UPOBATH BO3MOXKHOE JajbHEHIIee pa3BUTHE (PU3NYCCKUX IMPOIIECCOB, a TAK)KE BBIIIBUTATh
MPENOJIOKEHNS 00 X PA3BUTHUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

® IPUMEHSATH PA3TUYHBIE METOJIbI, HHCTPYMEHTBI U 3aIPOCHI TIPH MOMCKE U 0TOOpe MHPOPMAITUU HITU
JAHHBIX C YUETOM MPEATIOKEHHOM yueOHOoM pu3nueckoi 3aaauu;

® AHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HH(GOPMALIUIO PA3IIUNYHBIX BUJIOB U POPM
MIPECTABIICHUS;

® CaMOCTOSITEIPHO BBIOUPATH ONTUMATBHYIO (JOPMY MPEACTaBICHUST HHPOPMAIIMK U UIUTFOCTPUPOBATH
peliaeMble 3a/1a4ll HECTIOKHBIMU CXeMaMH, JuarpaMMaMu, HHOM rpaduKoi 1 uX KOMOMHAIIUSIMH.

KoMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

® B X0JI¢ 00CYXIeHUsI Y4eOHOTO MaTepuala, pe3ylbTaToB Jab0paTOPHBIX padOT M MPOEKTOB 3a7aBaTh
BOIIPOCHI MO CYIIECTBY OOCYXKIAaeMOMl TeMbl M BBICKA3bIBaTh HJCH, HAIICJICHHBbIE HA PEIICHUE
3a]ja4uM 1 TOoJIIepKaHue O1arokenareaIbHOCTH OOLICHHUS;

® COTIOCTABJIATh CBOM CYXICHHS C CYXICHHSIMH JAPYTUX YYaCTHHKOB JHaliora, OOHapyXHBaTh
pa3iauvue U CXOJCTBO MO3UILIUH;

® BEIPAXKaTh CBOKO TOUKY 3PEHHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;

¢ yOJJUYHO TMPEACTABIATh PE3YJIbTAThl BBIMOJHEHHOTO (U3WYECKOrO0 OmbITa (IKCIEPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA);

® [IOHUMATh W MCIOJIb30BATh MPEUMYILECTBA KOMAHIHOM U MHIUBUAYAIbHOW pabOThI MPH PELICHUN
KOHKPETHOU (PU3HUYECKOM MPOOIEMBI;

® IPUHUMATh LEJIM COBMECTHOW JAESATEIbHOCTH, OPraHU30BbIBATH JEHUCTBUS MO €€ JOCTUKECHHIO:
pacrpenensiTh poiu, 00CYX AaTh MPOIECCHl U PEe3YyIbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHS
HECKOJILKHX JTIOJIEH;

® BBITIOJTHATH CBOKO YacTh pabOThI, JOCTUTAsi KAYECTBEHHOTO pe3ysbTaTa M0 CBOEMY HAIpPaBIECHUIO U
KOOPAUHHUPYS CBOU IEUCTBUS C IPYTUMU YWIEHAMHU KOMaH/IbL;

® OI[CHMBATh KAaueCTBO CBOETr0 BKJIaJa B OOMIMHA MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIBHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIC 1eiCTBHUA

Camoopranmn3anus:

® BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIOIIMX Ul pPelIeHus GU3NIEeCKUX
3HAHHM;

® OPUEHTUPOBATHCA B PA3IMYHBIX MOJAXOJAX MPUHATUS pelleHuH (MHAMBHUIYaJbHOE, NPUHSATHE
pEeIleHus B IpyMIie, IPUHIATHE PELLICHUI TPYIIIOi);

® CAaMOCTOSITEJIbHO COCTABJIATh AJTOPUTM pelieHus (GU3NYECKO 3aJaud WiIM IUIaHa UCCIEIO0BaHMS C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH IpeaiaraeMble
BapUaHTHI PEIICHUH;

e fleniaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJIEKT:

® 1aBaTh a/IEKBaTHYIO OIIEHKY CUTYallUU U IpeiaraTh IJaH e€ H3MEHEHHUS,

© 00BSCHATh MPUYUHBI JTOCTHXKEHUS (HEAOCTH)KEHHUS) PEe3yJbTaTOB MAESTENbHOCTH, /1aBaTh OLEHKY
NPUOOPETEHHOMY OIIBITY;

® BHOCUThH KOPPEKTUBBI B JIEATEIILHOCTH (B TOM YHUCIIE€ B XOJ1 BBIOJIHEHUS (PU3MUECKOTO UCCIIEeI0OBAaHUS
WIA TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHHMBIIUXCA CHUTYyallMid, yCTAaHOBJIEHHBIX
OIINOOK, BOSHUKIIUX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHE PE3YJIbTATa LIENU U YCIOBUSM;

®CTaBUTh ce0s HAa MECTO JAPYroro 4YejoBeKa B XOJE CIOpa WIM JUCKYCCUM Ha HAy4YHYIO TEMY,
IIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYroro;

® [IPU3HABATh CBOE MPABO HA OMIMOKY NMpH peUIeHWH (PU3MYECKHX 3a]ad WM B YTBEPXKACHUAX Ha
Hay4YHbIE TEMBI U TAKOE YK€ MPaBO JIPYroro.



INPEJIMETHBIE PE3YJIBTATbBI

K koHmy oOydyeHus B 7 Kiacce NpeiIMETHbIC pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)kaTb

c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUI:

® ICTIOJIb30BATh TOHATHS: (PU3MYECKHE U XUMHUYCCKUE SBIICHU, HAOII0AeHUE, SKCIEPUMEHT, MOJICIIb,
TUIOTe3a, €IUHULBI (U3NYECKUX BEJIWYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSHHS BEIECTBa
(TBEépmoe, >Kuakoe, razoo0pa3HOe), MEXaHW4YeCKoe JBUKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
IPSMOJIMHEHHOE), TPAEKTOpUs, PABHOAEHCTBYIOIAs cuiia, AedopMmarus (ynpyras, acTuuecKkas),
HEBECOMOCTh, COOOIIAIOIINECS COCYIbI;

e paznuyath sBieHUs (audQy3us, TEIIOBOE NBMKEHHE YACTHIl BEIECTBA, PaBHOMEPHOE IBM)KEHUE,
HEPAaBHOMEPHOE IBW)KCHHME, HMHEPLMsA, B3aUMOJACHUCTBHE TEJ, PABHOBECHE TBEPIBIX TN C
3aKpeIUVIEHHOW OCBIO BpAIllEHUs, Iepeadya JaBiIeHUs TBEPAbIMU TEIaMU, KUIAKOCTAIMU U Ia3aMu,
aTMoc(epHoe JaBJeHUE, IJIaBaHUe TeJl, IPEBPALCHUs MEXaHUUECKOW SHEPTruu) MO OMUCAHUIO UX
XapaKTEpHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JAHHOE (PU3HUECKOE SIBJICHUE;

® pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SIBJICHUN B OKPYKAIOIIEM MHpPE, B TOM YHCIC
¢u3nyeckre SBIECHUS B MPUPOJE: MPUMEPHI JBIKEHUS C Pa3IMYHBIMM CKOPOCTSMHU B >KHBOH U
HEXKMBOW TpUpOAE, NCHCTBUE CWIIBI TPEHUS B TPUPOAE M TEXHHKE, BIMSHHE aTMOC(EPHOTO
JIaBJICHUS Ha JKUBOW OpPraHW3M, IUIaBaHUE pbIO, pplyaru B Telle YeJIOBEKa, IPU ITOM IEPEeBOIUTH
NPaKTUYECKYIO 3a7ady B y4eOHYIO, BBIACTATH CYIIECTBEHHBIC CBOWCTBA (MPU3HAKU) (H3HMUECKUX
SIBJICHUIA;

® ONMCHIBATh M3YyYEHHBIE CBOMCTBA TeJl M (PU3UUECKUE SIBJICHUS, UCHOJb3Yys (PU3NYECKHE BEITUYMHBI
(Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMSI, IIYTh, CKOPOCTb, CPEJIHSS CKOPOCTh, CUJIA YIIPYTOCTH,
CHJIa TSDKECTH, BeC Tela, CHja TpeHMs, JAaBieHue (TBEPAOro Tena, KHUIKOCTH, Taza),
BBITAJIKMBAIOIIAs CWJIa, MEXaHW4yeckas padoTa, MOILIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI,
KO3(pPUIIMEHT MOJIEe3HOr0 JeHCTBUS MEXaHU3MOB, KUHETHUYECKasl U MOTEHIMANIbHAs SHEPIUs), IpU
ONMCAHUU NPABWJIBHO TPAKTOBATh (PU3MUECKUI CMBICT UCIIOJIb3YyEMbIX BEIUYHH, X 0003HAUECHUS
U eIUHHUIBI (PU3MUECKUX BEIMYMH, HAXOAWUTh (OPMYIIbI, CBSA3BIBAIOIIME JAHHYIO (DU3HUYECKYIO
BEJIMYMHY C JPYTUMHU BEJIWYUMHAMH, CTPOUTH Tpa@UKU H3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX
BEIINYUH;

® XapaKTepu30BaTh CBOICTBA Tell, (PM3NYECKHUE SBICHUS U MPOLECCHI, UCTOIb3Ys MPABUIA CIOKECHUS
cui (BI0JIb OJTHOM MpsMOii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, MpaBUJIO PaBHOBECHSI
pblyara (070Ka), «30J0TO€ MPAaBUIIO» MEXAHUKH, 3aKOH COXPAHEHUS] MEXaHUYECKOH SHepruu, rnpu
3TOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3allMChIBATh €T0 MATEMAaTUYECKOE BbIPAKECHHUE;

© 00BACHATH (PM3NYECKUE SIBICHUS, IPOLIECCHl U CBOMCTBA TE€J, B TOM YHCJE U B KOHTEKCTE CUTYyallui
IIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIIATh IPUUYMHHO--CIIEICTBEHHBIE CBS3H, CTPOUTH
0o0BsicHeHHEe M3 1—2 JIOrMyYecKux IMIaroB ¢ Omopoil Ha 1-2 K3y4YEeHHBIX CBOMCTBA (PU3NYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH;

epemath pacuéTHblE 33Ja4d B 1—2 JeicTBUS, UCHONB3YyS 3aKOHBI M (OPMYJIbBI, CBS3BIBAIOIINE
¢u3nyeckue BENWYMHBI: HA OCHOBE aHajlM3a YCJIOBUS 3aJjaud 3alUChIBaTh KPaTKOE YCJIOBHE,
MOJCTABIATh (PU3NUYECKHE BEIUYMHBI B (DOPMYIBI U NMPOBOAUTH PACUETHI, HAXOAUTH CIIPABOYHBIE
JTaHHble, HEOOXOAMMBbIE [JIsl pEelIeHHs] 3a/]ady, OLEHUBAaTh PEATUCTUYHOCTh MOJy4YEeHHOU
(bu3nUecKoil BETUUNHBL;

® pacro3HaBaTh MPoOJIeMbl, KOTOPbIE MOKHO PEIIUTh MPU OMOIIH (PU3NUYECKUX METOJ0B, B OIIMCAHUH
UCCIICIOBAaHUS  BBIJCNATH  NPOBEpsieMOEe  MpEanojoXeHue  (THIoTe3y), pa3iuyaTbh |
MHTEPIPETUPOBATH MOTYYEHHBIH pe3yNbTaT, HAXOAUTh OLIMOKH B X0JI€ ONbITA, AEJaTh BBIBOJIbI IO
€ro pe3ysbraram;

® [IPOBOJUTH OMBITHl MO HAOMIOAEHUIO (U3UYECKUX SABICHUA WM (U3NYECKHX CBOMCTB TeI:
(GopMynupoBaTh IPOBEPAEMBbIE MPEAIOIOKEHUSA, COOMpaTh YCTAHOBKY W3 NPEIJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0/ ONbITa U (OPMYIUPOBATH BHIBOJIBI,

® BHITTOJIHATH NIPSMBIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tea, 00bEMa, CHITBI U TEMIIEPATyPHI ¢
UCIIOJIb30BAHUEM aHAJIOTOBBIX M LU(POBBIX NPUOOPOB, 3alMCHIBATH IOKa3aHUA MPUOOPOB ¢
y4€TOM 33JaHHON aOCOIIOTHON MOTPEIIHOCTH U3MEPEHHUI;



e IPOBOANTH HCCICOBAHWE 3aBUCUMOCTH OJHOW (PU3WYECKOW BEIWYMHBI OT JIPYyrol ¢
UCIIOJIb30BaHUEM TMPSAMBIX HW3MEpPEHUH (3aBUCHMOCTH ITYTH PABHOMEPHO JBIKYIIErOCs Teiaa OT
BpEMEHU JBIKCHUS TeJa, CWIbl TPEHHUS CKOJIBKEHHS OT Beca Tella, KadecTBa 00pabOTKu
MOBEPXHOCTEU TeJI M HE3aBUCUMOCTH CHJIbI TPEHHS OT IUIOIIAIU CONPUKOCHOBEHUS TEJ, CHUJIbI
YOPYTOCTH OT Y/UTMHEHUS MPY>KUHBI, BRITAIKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tesa
U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT TIYOWHBI, HA KOTOPYIO
MOTPY)KEHO TEJI0, YCIOBUH IJIaBaHMS TEJ, YCIOBUH paBHOBECHsS pblyara u OJIOKOB), y4aCTBOBATh B
TUTAHUPOBAHUH Y4eOHOTO UCCIICJIOBAHHS, COOMPATh YCTAHOBKY W BBHITIONHSTH U3MEPEHHUS, CIEAYs
MPEIOKECHHOMY TUIaHY, (UKCHPOBATh PE3yJbTAaThl IMOJYYEHHOW 3aBHCHMOCTH (DU3UYCCKUX
BEJIMYMH B BHJE MPEIJIOKEHHBIX TaONUIl U TpaduKoB, IeNaTh BBIBOABI IO pe3yabTaTaMm
HCCIIEIOBAHUA;

® IPOBOANTH KOCBEHHBIE H3MEpeHUs (U3UYCCKUX BEIMYMH (TUIOTHOCTH BEIIECTBA JKHIAKOCTH H
TBEPJOTO TeNa, CUJla TPEHUS CKOJBXKEHHS, JaBJICHUE BO3/yXa, BbITAJKUBAIOUIAS CHIIA,
NEHCTBYIONIAs HA MOTPYKEHHOE B KHUAKOCTh T€JI0, KOA(M(UIIMEHT MOJIE3HOTO ACHCTBHS MPOCTHIX
MEXaHU3MOB), CIIEysl TPEIOKEHHON HWHCTPYKIWHU: TPU BBHINOJHEHUH H3MEPEHUU CcOoOupaTh
9KCIIEPUMEHTANFHYIO YCTAaHOBKY U BBIUUCIISITH 3HAUEHHUE UCKOMOW BEIHYMHBI,

® cOOMIOIaTh MpaBUiia TEXHUKU O€30MaCHOCTH MIPH paboTe ¢ 1ab0paTOpHBIM 000PYIOBAHUEM;

® yKa3blBaTh MPUHIUMBI JEHCTBUS MNPUOOPOB M TEXHUYECKHX YCTPOHCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOIIAIONIUECs COCYIbl, OapOMETp, pblyar, MOJBWKHBIA M HEMOJBMXXHBIA OJIOK,
HaKJIOHHAs IUNIOCKOCTE;

® XapaKTepU30BaTh MPHUHIIUIIBI IEHCTBUS W3YYCHHBIX MPUOOPOB U TEXHHUUECKUX YCTPONCTB C OMOPOMH
Ha MX OMHCaHUs (B TOM YHUCJIE: MOIIIMITHUKHA, YCTPOMUCTBO BOJOMPOBOA, THAPABIMNYECKHUM TIpecc,
MaHOMETpP, BBICOTOMEp, IMOPILIHEBOM HACOC, apeoMeTp), WCIONIb3ysd 3HAHUS O CBOMCTBax
(bU3HYECKUX SIBJICHUW M HEOOXOUMBIC (PH3UIECKIE 3aKOHBI M 3aKOHOMEPHOCTH;

® IPUBOJIUTH TMPHUMEPHI (HAXOJUTh HWH(MOPMALHUIO O MPUMEpPax) MPAKTUYECKOTO MCIOIb30BaHUS
bu3nYeCcCKUX 3HAHHWI B MOBCEIHEBHOM >KM3HU IS oOecreueHus: 6e30MacHOCTH TP OOpaIleHuu ¢
npudbopaMd M TEXHHUYECKUMHU YCTPOWCTBAMH, COXpPAHEHHUS 370pOBbS M COOJIOJCHUS HOPM
HKOJIOTUYECKOTO MTOBEJICHUS B OKPYKAIOIIEH cpelie;

® OCYIIECTBIATh OTOOpP HMCTOUYHUKOB HH(popmanuu B VHTepHeTe B COOTBETCTBUU C 3aJaHHBIM
MOWCKOBBIM 3allPOCOM, Ha OCHOBE HUMEIONIMXCA 3HAHUH M TYTEM CpaBHEHUS Pa3TUYHBIX
HMCTOYHHMKOB BBIICNATH WH(OpPMAIHIO, KOTOpas SIBJISETCS MPOTUBOPEUYMBON HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

® [ICTI0JIB30BATh MPU BHITIOJHEHUH Y4EOHBIX 33JaHUN Hay4YHO--TIONYJSPHYIO IUTEPATYpPy (HPU3HUECKOTO
COJIepXaHus, CIPaBOYHBbICE MarTepuaibl, pecypchl ceTu HHTepHeT, BIaaeTh MNpuéMamu
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpazoBaHus HHPOpPMAIMM M3 OJHON 3HAKOBOW CHCTEMBI B
ApYryto,

® CO3/1aBaTh COOCTBEHHBIE KpaTKHWE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE 2—3 MCTOYHHMKOB
uH(popManuu (PU3NIECKOrO COAEPIKAHMSI, B TOM YHCJEe MyOIMYHO JAeNaTh KpaTKUe COOOIICHHS O
pe3ynbpTaTax MPOEKTOB WM Yy4YeOHBIX HCCIEAOBAaHWUN, TPH ITOM TPAMOTHO HCIOJIH30BATh
M3YYCHHBII MOHATUIHBIN anmapaT Kypca GU3UKH, COMPOBOKIATH BHICTYIIJICHUE MMPE3CHTAIUEH;

®IPU BBIMIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIEIOBAaHUI pachpenensarTh O00S3aHHOCTH B TpyIIe B
COOTBETCTBHUHM C TIIOCTaBJICHHBIMH 3aJadyaMH, CJIEOUTH 3a BBIIOJHCHHEM IUIaHA JEHCTBHIA,
aJIeKBaTHO OIICHUBATh COOCTBEHHBIM BKJIQJ B  JIEATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aMMO/ICHCTBHE, YIUTHIBasI MHEHUE OKPYKAIOIINX.

K koHiy oOyueHuss B 8 kjacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXaTh

c(hOpMHUPOBAHHOCTH Y OOYUAIOIIINXCSI YMEHUIM:

® ICTIONIE30BaTh TOHSATHSA: Macca M pa3Mephl MOJIEKYJ, TEIUIOBOE IBIKEHHE aTOMOB W MOJIEKYII,
arperatHble COCTOSIHUS BEIIECTBA, KPUCTAIMYECKHE W aMopgHBIC Tena, HACHIIICHHBIA W
HEHACHIIICHHBIA TMap, BJIAXHOCTH BO3AyXa, TEMIEpaTypa, BHYTPCHHSS DHEPTUs, TEIIOBOM
JBUTATENb, OJJIEMEHTAPHBINH AJIEKTPUYECKUI 3apsij, DSJCKTPUUECKOE ToJie, MPOBOJAHUKH U
TUAJICKTPUKH, TTOCTOSTHHBIN JIEKTPUICCKUN TOK, MATHUTHOE T0JIC;

e pa3uuaTh SBIEHUS (TETUIOBOE PACHIMPEHHE M CXKaTHe, TeIUIolepenaya, TEIIOBOE PaBHOBECHE,
CMauMBaHHE, KaMWUIAPHBIC SBJICHHS, WCHIApPEHHE, KOHJCHCAIUS, IUIABICHUE, KPHUCTAJUIA3AIIUS
(oTBepaeBaHME), KHUIICHHE, TeIulonepeaada (TEIUIONPOBOJIHOCTh, KOHBEKIHS, H3IYyYCHHE),



ANEKTPU3aLUs TeJ, B3aUMOJEHUCTBHUE 3aps0B, ACHCTBUSA DJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJIEHCTBHE MAarHUTOB, JEHCTBHE MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM,
AJIEKTPOMATrHUTHAS WHIYKIUS) 1O ONUCAHMIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3MUECKUX SIBICHUU B OKPYXKAIOIEM MUPE, B TOM YHCIIE
dusnyecKue SBICHUS B MPUPOJIC: OBEPXHOCTHOE HATSKEHUE M KATWILISIPHBIC SIBJICHUS B IPUPOJIE,
KpUCTAILJIBI B IpUpoe, u3nydenue ConHIa, 3aMep3aHue Bo1I0EMOB, MOpCKUE Opu3bl, 00pa3oBaHHe
pOCHI, TyMmMaHa, WHEs, CHEra, JJICKTPUYECKHE SBICHHUS B aTMocdepe, SIEKTPUYECTBO KHUBBIX
OpPraHU3MOB, MarHUTHOE MoJje 3emid, Apeid MOJ0COB, pOJib MAarHUTHOTO TOJS AJs JKU3HU Ha
3emiie, MOJSIPHOE CUSHUE, MPU 3TOM IMEPEBOAUTH MPAKTHYECKYIO 3a7ady B Y4eOHYIO, BBIICIATH
CYIIECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZUUYECKUX SABIICHUN;

® OIIMCHIBATh WM3YYECHHBIE CBOWCTBA TeNl U (DU3MUECKUE SBICHUS, MCIONB3Ys (DU3MUECKHE BETUYHHBI
(Temneparypa, BHYTPEHHSISI SHEPrus, KOJIMYECTBO TEIUIOTHI, ylAeNbHAas TEIUIOEMKOCTh BEIECTBA,
ylenabHas TEIUIOTa IUIaBJICHUS, YAeNIbHas TEIJIoTa MapooOpa3oBaHus, yAeabHas TEIIoTa CropaHus
TOTUIMBA, KOA(P(OUIIMEHT TOJE3HOTO JCWCTBUS TEIIOBOM MAIIMHBI, OTHOCHTEIbHAS BIAKHOCTH
BO3/1yXa, OJJIEKTPUYECKUN 3apsijl, CHJIa TOKa, OJJIEKTPUYECKOE HaMpsDKEHHUEe, COMPOTUBIICHHE
IIPOBOJHMKA, Y/IEJIbHOE CONPOTHUBIIEHHWE BEIIECTBA, pabdoTa U MOILHOCTb 3JIEKTPUYECKOTO TOKa),
P OMUCAHUH MPABUIIBHO TPAKTOBATH (PU3UUECKHI CMBICI UCIIOJIb3YEMBIX BEJIMUMH, 0003HAYECHUS
U CJIMHHIBI (PU3NYCCKUX BEIUYHH, HAXOIUTHh (OPMYJIBI, CBS3BIBAIOIINE MAAHHYIO (DU3HUYCCKYIO
BEJIMYMHY C JAPYTUMHU BEIUYUHAMH, CTPOUTH TpaUKu HM3yYEHHBIX 3aBUCUMOCTEH (PU3UYECKUX
BCJIMYMH;

® XapaKTepU30BaTh CBOWCTBA TeJN, (U3MYCCKUE SBICHUS M TIPOIECCCHI, WCIOIB3YyS OCHOBHEIC
MOJIOKEHUS MOJIEKYISPHO--KHHETUYECKOH TEOpUU CTPOCHHUS BEIIECTBA, MPUHIUI CYMEPHO3UINH
noJie (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma JJig ydacTka Ielu,
3akoH Jxoyns—JIeHia, 3aKkoH COXpaHEeHUs YHEPTUHU, IIPU FTOM J1aBaTh CIOBECHYIO (JOPMYITUPOBKY
3aKOHA U 3aIlUCHIBATh €r0 MATEMATHUYE€CKOE BBIPAXKEHNUE;

® 00BSCHATh (DU3UYECKUE TMPOIECChl M CBOWCTBA TEJI, B TOM YHCIE M B KOHTEKCTE CHUTYallUi
MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATh MPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOHTH
0o0BsicHeHHe M3 1—2 JIOrMyecKkuMx MIAaroB ¢ onopoil Ha 1-2 KM3y4YEHHBIX CBOMCTBA (PU3NYECKUX
SABIIEHUH, PU3NIECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEIH;

epemiath pacué€THble 3adaud B 2—3 JEHCTBUS, HCIONB3YS 3aKOHBI U (DOPMYJBI, CBSA3BIBAIOIINE
¢u3MYecKue BEIMYMHBI: HAa OCHOBE aHaJM3a YCJIOBHUS 3aJadydl 3alUChIBaTh KPATKOE YCIIOBHE,
BBISBJISITH HENOCTATOK JAHHBIX JUIsl pEIICHUs 3aJadyd, BbIOMpaTh 3aKOHBI W (OPMYIIHI,
HEOOXOAUMBIE MJisi €€ pEeIIeHUs, TMPOBOJIUTh pPacdy€Thl U CpPaBHUBATH IOJYUYEHHOE 3HA4YEHUE
bu3nYeCcKOil BETUYMHBI C U3BECTHBIMU JAHHBIMU;

® pacro3HaBaTh MPOOIEMbI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOIIN (PU3UYECKUX METOAOB, UCTIOIB3Ys
OTIMCAaHUE HWCCIEOBaHUS, BBIJCISTH MPOBEPSIEMOE MPEANOI0KEHNUE, OLCHUBATh MPABUILHOCTH
MOpsIIKa TPOBEJICHUS UCCIIEIOBAHUS, IeJIaTh BBIBOIBL;

® [IPOBOJUTH OIBITHl MO HAOMIONEHUI0 (U3MUECKUX SBICHUNA WM (PU3UYECKHX CBOMCTB Tem
(KanmWJUTSIpHBIC SBJICHHS, 3aBUCHMOCTD JIABJICHHS BO3/lyXa OT €ro 00bhEMa, TeMIiepaTypbl, CKOPOCTH
mpolecca OCTHIBAHUS W HArpeBaHUS MPU U3TYYEHHH OT IIBETa H3Iydaromieil (MOTIOMIAI0NIeH )
MOBEPXHOCTH, CKOPOCTh MCHApPEHUs BOALI OT TEMIIEPATyphl JKHAKOCTH U TUlomagn eé
MOBEPXHOCTH, BJIEKTPU3ALMS TEI M B3aUMOJCUCTBUE AJIEKTPUUYECKUX 3apS0B, B3aUMOJIEUCTBUE
MOCTOSTHHBIX MAarHWTOB, BHU3yaJM3allMs MAarHUTHBIX ITOJICH ITOCTOSHHBIX MAarHHTOB, JICHCTBHS
MarHUTHOTO TOJI Ha TPOBOAHMK C TOKOM, CBOMCTBa DIIGKTPOMAarHuTa, CBOMCTBa
AJIEKTPOJIBUTATENSI TIOCTOSTHHOTO TOKA): (POPMYyIHpPOBAThH MIPOBEPSIEMBIC MPEATION0KEHHS, COOUPaTh
YCTaHOBKY U3 MPEJIOKEHHOTO 000PYAOBaHNUs, OMMUCHIBATH X0/ OMBITA U POPMYITHPOBATH BHIBOIBL;

® BBITIONTHATH MPSMbIE U3MEPEHHsI TEMIEPATypbl, OTHOCUTEIBHON BIAXHOCTH BO3JyXa, CHJIBI TOKA,
HANPSDKEHUST C HWCIOJIb30BAaHWEM aHAJOTOBBIX NMPUOOPOB M JAaTYMKOB (PUIWYCCKUX BEIUYHH,
CpPaBHUBATH PE3YyJIbTAThl U3MEPEHUH C YIETOM 3aJaHHOMN aOCOMIOTHOM MOTPEITHOCTH;

e IPOBOANTH HCCIICIOBAHWE 3aBUCUMOCTH OJHOM (PU3MUECKOW BEIWYHMHBI OT JAPYrod ¢
WCIIOJIb30BAaHUEM TIPSMBIX U3MEPEHUH (3aBUCUMOCThH CONPOTHBIICHUS MPOBOJHUKA OT €ro JUIUHBI,
TUIONIA/IM MTOMEPEYHOr0 CEYEHHS U yIeIbHOIO CONPOTUBIICHUSI BEIIECTBA IPOBOJHUKA, CHIIBI TOKA,
UYILIEro Yepe3 MPOBOJIHUK, OT HAMPSKEHUSI HA IPOBOJHUKE, UCCIIEIOBAHUE MTOCIIEI0BATEILHOTO U



NapajuIeIbHOTO COSTMHEHUN TIPOBOJIHUKOB): TUIAHUPOBATh UCCIICIOBAHKUE, COOUPATh YCTAHOBKY H
BBIMOJHATh U3MEPEHUS, CIeysl MPEeAJoKEHHOMY IUIaHy, (UKCUPOBATh PE3yNbTaThl MOJTYUYEHHOM
3aBUCHMOCTH B BUJIC TaOJIUIl U TPadUKOB, JeTaTh BHIBOBI IO Pe3yIbTaTaM HCCIEIOBAHNUS,

® IPOBOJIUTh KOCBEHHBIC H3MEPCHUS (PUINYCCKUX BeNWYUH (yIelIbHAs TEIUIOEMKOCTh BEIECTBa,
COMPOTHUBIIEHUE TPOBOJHUKA, pPabOoTa U MOIIHOCTh DJEKTPHUUECKOro TOKa): IUIAHUPOBATH
U3MEpEHUs, COOMPATh IKCIICPUMEHTAIBHYIO YCTAHOBKY, CIEAYs MPEAIOKEHHOW HHCTPYKIIMH, U
BBIUMCIISTH 3HAUEHHE BEIMYUHBI,

® cOOJI0IaTh MpaBUiIa TEXHUKU OE€30MacCHOCTH MpH paboTe ¢ 1a00paTOpHBIM 000PYIOBAHHEM;

® XapaKTepu30BaTh MPHUHLMUIIBI IEHCTBUS W3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB C OMOpOit
HAa WX onucaHus (B TOM 4YHCIIe: CHCTEMa OTOIUICHHUS JIOMOB, THTPOMETp, TMapoBas TypOWHa,
aMIepMeTp, BOJBTMETP, CUYETYMK DIIEKTPUUECKONW DHEPrHH, DJIEKTPOOCBETHTENbHbIE MPHOOPHI,
HArpEeBaTENBHBIE AIEKTPOIPUOOPHI (IPUMEPHI), IITEKTPUUECKUE MTPEIOXPAHUTEIH, JIIEKTPOMATHUT,
JIEKTPOABUTATEIb MOCTOSTHHOTO TOKA), UCIOJIb3YSl 3HAHUS O CBOMCTBaX (PM3MYECKUX SBICHUI U
Heo0X0oIuMbIC (PU3HUECKHUE 3aKOHOMEPHOCTH,

® paCIiO3HABaTh TMPOCThIE TEXHUYECKUE YCTPONCTBA W M3MEPUTEIbHBIE MPUOOPHI MO CXeMaM H
CXEMaTUYHBIM PUCYHKaM (KUAKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHETO CTOpaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMBbl JJIEKTPUUECKHX Iened C
MOCNEAOBATENbHBIM W MapajyIeNIbHBIM ~ COCIUHEHHEM  DJIEMEHTOB, pa3iuydas YCIOBHBIC
0003HaYEHUSI DJIEMEHTOB JICKTPUUYECCKUX IICTICH;

® IPUBOJIUTH TPHUMEPHI (HAXOJUTh HWH(MOPMALHUIO O MPUMEpPax) MPAKTUYECKOTO MCIIOIb30BaHUS
buznyecKux 3HaAHHWI B MOBCEAHEBHOMN >KM3HU JIJIs oOecreueHus: 6€30MacHOCTH MPHU OOpaIleHuu ¢
npubopaMd M TEXHHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 370pPOBbSI U COOJIIOJACHHUS HOPM
9KOJIOTHYECKOT0 TIOBEJICHUS B OKPY>KaIOILEH Cpeie;

® OCYIIECTBIIATH MOUCK MH(pOpMaLU (HU3HUECKOTO coaepkaHus B IHTepHeTe, Ha OCHOBE MMEIOIINXCS
3HAHUW W TyTEM CPABHEHHS JIOMOJIHHUTENIbHBIX HCTOYHUKOB BBIIEIATh WH(MOpMAIMIO, KOTOpas
SBIISIETCS] IPOTUBOPEUUBON MIIM MOXKET OBITH HEJIOCTOBEPHOIA;

® [ICTI0JIB30BATh MPU BHITOJHEHUH Y4EOHBIX 3aJaHUN Hay4YHO--TIONYJSPHYIO IUTEPATypy (HPU3HUECKOTO
COZepXaHus, CIpPaBOYHbIE MaTepuaibl, pecypcbl ceTu HHTepHeT, BianeTh NpUEMaMHU
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIMKM M3 OJHOM 3HAKOBOW CHUCTEMBI B
APYTYIO;

® CO3/1aBaTh COOCTBEHHBIE MHUCHbMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHUs, 0000mas nupopmanumo u3
HECKOJBKMX MCTOYHUKOB (PU3MUECKOTO COJEpkKaHUs, B TOM YHCIE MYyOJUYHO MPEACTABIATH
pe3ynbTaThl TMPOEKTHOM WM HUCCIENOBATEIbCKOW JIEATEIbHOCTH, MpPH 3TOM TPAMOTHO
WCIIOJIH30BaTh WM3YYEHHBIN TOHSITHIHBIA armapaT Kypca (U3MKH, COMPOBOXKIATH BBICTYIUICHHE
MIpE3EHTALUEN;

®IIpU BBINOJHEHUN Y4YEOHBIX MPOEKTOB U UCCIENOBAaHMHA (DU3MUECKHX TMPOIECCOB pacIpeaesiTh
00s13aHHOCTH B TPYIIE B COOTBETCTBHH C MOCTaBJIECHHBIMH 33/1a4aMH, CJICIUTH 32 BBITTOJTHCHHEM
MIaHa JEeUCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO OIEHUBAaTh COOCTBEHHBIM BKIaJ B
NeSATeTLHOCTh TPYIIIbI, BEICTPAUBaTh KOMMYHHUKATHBHOE B3aUMOJCHCTBUE, TIPOSIBIISII TOTOBHOCTH
pazpemniaTh KOHQIHUKTHL.

K xonmy oOyueHnuss B 9 kJjiacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI OTpPa)KaTh

c(hOpPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHH:

® 1ICTIOJIb30BaTh MOHATHUS: CHCTEMa OTCU€Ta, MaTepualibHas TOYKa, TPACKTOPHs, OTHOCUTEIBLHOCTh
MEXaHUYECKOI0 JIBHOKCHUS, nedopmarus (ympyrasi, TIJIACTUYECKAs ), TpPEHHUE,
[EHTPOCTPEMUTENHHOE YCKOPEHHE, HEBECOMOCTh W TEPErpy3KH, ILEHTP TSIKECTH, aOCOIIOTHO
TBEPJIOE TEJO, IIEHTP TSHKECTH TBEPIOTO Telia, paBHOBECHE, MEXAaHMYECKHE KOJIeOaHUs M BOJHBI,
3BYK, UH(PA3BYK M YIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJHBI, IIKaja AIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTh, CIICKTPHI MCITYCKAHHS W TOTJIONICHUs, alb(da-, 6eTa- u
raMmma-u3JIy4eHHsi, U30TOIIbI, siACpHAst SHEPreTHKA;

® pa3yinyaTh SABJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUHEHHOE ABUKEHUE, PABHOYCKOPEHHOE
NpsIMOJIMHEHOE JIBHYKEHHE, CBOOOJHOE MaJeHUE TeJl, pABHOMEPHOE ABUKEHHE IO OKPYKHOCTH,
B3aMMOJICHCTBHE TEJN, pPEAaKTHMBHOE BUXKECHHE, KoJjebarenpbHOe IBMKEHHE (3aTyXamllue u
BBIHYX/ICHHbIE KOJIeOaHUs), pe30HAHC, BOJIHOBOE JBM)KEHHE, OTPaKEHUE 3BYKa, MPSMOJIMHEHHOE
pacnpocTpaHEHUe, OTPAXKEHHE M NPEIOMJICHHE CBETa, MOJTHOE€ BHYTPEHHEE OTpaKeHHE CBETa,



pasyio)keHue OeJoro CBeTa B CIEKTP U CIOXKEHHE CIEKTPaJbHBIX IIBETOB, AMCIEPCUS CBETa,
€CTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEWYATOrO CHEKTpa M3JIy4yeHHs) IO
ONMHCAaHUIO WX XapaKTePHBIX CBOWCTB W HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
du3nyeckoe sBICHUE;

® pacrio3HaBaTh MPOSIBIICHHE M3YYEHHBIX (PU3MUECKUX SIBICHUM B OKpY)KarolleM Mupe (B TOM 4ucIie
¢u3uueckue SBICHUS B MPUPOJE: MPWIMBBI U OTJIMBBI, ABWKEHUE TuiaHeT COJHEYHOW CHUCTEMBI,
PEAaKTUBHOE JBMKEHHME JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB XMBOTHBIMH, 3E€MIIETPSCEHUE,
ceificMU4ecKHe BOJHBI, I[yHaMH, 3XO0, [IBETa TEJl, ONTHYECKHUE SBJICHUS B IPUPOAE, OMOJIOTHUECKOE
JeicTBUe BUIMMOIO, YIbTPAa(QHOJIETOBOIO M PEHTTEHOBCKOTO H3JIYYEHHUH, €CTECTBEHHBIN
panuOaKTUBHBIA (DOH, KOCMHUYECKUE JIyUH, PAJAMOAKTUBHOE U3ITY4YECHHE MPUPOJHBIX MHUHEPAJIOB,
JeicTBUE PpaMOaKTUBHBIX H3JIy4YeHMH Ha OpraHu3M YeloBeKa), IpU 3TOM IEpeBOIUTH
NPaKTUYECKYIO 33a7auy B y4eOHYIO, BBIACHSATh CYLIECTBEHHBIE CBOWCTBA (MPU3HAKK) (HU3UUECKHX
SIBIICHHI,

® ONMCHIBATh M3YyYEHHBIC CBOICTBA TNl M (PU3MUECKUE SBICHMS, UCIONb3YS (U3NUYECKHUE BEINUYMHBI
(cpemHsii W MTHOBEHHAs CKOPOCTh Tella MpH HEPAaBHOMEPHOM JBIDKEHHH, YCKOpPEHHE,
nepeMelleHue, MyTh, yriioBas CKOPOCTh, CUJla TPEHUS, CUJIA YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE
CBOOOJHOTO TaJEHHsI, BEC Tella, UMITYJIbC Tella, UMITYJIbC CHJIBI, MEXaHW4yeckas pabora u
MOIIHOCTb, IOTEHIIMAIbHAS SHEPTHsl Tella, HOJHATOr0 HaJ MOBEPXHOCTBIO 3€MJIU, OTEHIMAIbHAS
DHEPTUsl C)KATOW MPYKWHBI, KWHETHYECKast SHEPTHsl, MOJHAsI MEXaHWYeCKas dHEpTus, Mepuoa u
4acToTa KosieOaHuH, JJIMHA BOJIHbBI, TPOMKOCTb 3ByKa M BbICOTA TOHA, CKOPOCTh CBETA, II0KA3aTelb
IPEJIOMIICHUS CPEJIbl), IPU OMUCAHUY MPABHIBHO TPAKTOBATh (DU3MUYECKHIA CMBICT HCIOIB3YEMbIX
BEJIMYMH, 0003HAUEHUsI U €AMHUIBI (PU3MYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbI, CBSA3bIBAIOLIUE
JaHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMH BEIUYMHAMH, CTPOUTH TpauKH H3Yy4EeHHBIX
3aBUCUMOCTEH (hPU3NYECKUX BEINYHH;

® XapaKTepu30BaTh CBOWCTBA Tell, (PU3NYECKHE SIBICHUS U MPOLECCHI, UCIOJb3Ysl 3aKOH COXPaHEHHs
DHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS, IPHHIIUT CYTIEPIIO3UIIMU CHJI, IPHHIIAT OTHOCUTEILHOCTH
["anunes, 3akoHbl HbIOTOHA, 3aKOH COXPaHEHMs HMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPETOMIICHHUS
CBETa, 3aKOHBI COXPAaHEHHsI 3apsIOBOTO M MAacCOBOTO YHWCEN MPH SACPHBIX PEAKIHAX, IPU ITOM
JlaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIIUCHIBATh €0 MaTEMaTHUECKOE BhIPAXKEHUE;

© O0BSCHATH (PU3MUECKHE TPOLECCHl M CBOWCTBA Tel, B TOM 4YHUCIE M B KOHTEKCTE CHUTYaIUi
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABISATh MPUYUHHO--CIEICTBEHHBIE CBSI3U, CTPOUTH
0o0BbsicHeHHEe W3 2—-3 JIOrMYEeCKHX IIaroB ¢ OMOpOW Ha 2—3 W3yYEeHHBIX CBOMCTBA (PH3UUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemiath pacyE€THbIE 3aJa4yM (ONMUparoNIvecss Ha CUCTEMY M3 2—3 ypaBHEHUI), UCHOJb3Ysl 3aKOHBI U
dopmynbl, CBs3bIBarOIMEe (pU3MUYECKHE BEIWYMHBI: Ha OCHOBE aHaJM3a YCIOBHS 3aJauu
3aMMChIBaTh KPATKOE YCIOBHE, BBISBIATH HEAOCTAIONINE WM W30BITOYHBIE TaHHBIE, BHIOUPATh
3aKOHBl W (OpMyNbl, HEOOXOAMMBIE Ui pELICHUs, MPOBOAUTH PAcCUY€Thl W OLEHHUBATh
PEATMCTUIHOCTP MOYYSCHHOTO 3HAYCHHSI (PU3MUECKON BETMIHHEI,

® pacro3HaBaTh MPoOJIEMbI, KOTOPBIE MOKHO PEIIUTh TPHU IMTOMOIIA (PUIUIECKUX METOIOB, HCIIOIB3YS
ONHCAaHHUE HCCIIEJOBAaHUs, BBLACTATH MPOBEPSIEMOE MPEAINOJIOKEHHE, OICHUBATh MPaBUIBHOCTD
NOpsiIKa TPOBEACHUS HUCCIENOBAHMS, JelaTh BBIBOJBI, HWHTEPIPETHPOBATH  PE3YJIBTATHI
HaOJI0ICHUH U OTIBITOB;

® [IPOBOJIUTH OIBITHI IO HAOIIOJCHUIO (PU3UUECKUX SIBICHUH MM (PU3NYECKUX CBOWCTB Tel (M3y4YeHHe
BTOpPOTO 3akoHa HBIOTOHA, 3aKOHA COXpaHEHWs] SHEPTHH, 3aBUCUMOCTH IEepHOa KoJeOaHHH
NPYKUHHOTO MasgTHUKA OT MacChl Tpy3a M )KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTY/IbI
MaJTbIX KOJIeOaHUH, MPSIMOIMHEHHOE pacTipOCTpaHEHUE CBETA, PA3JIoKEeHUE OEJIOTO CBETa B CIIEKT,
U3y4yeHHe CBOWCTB M300pa)keHUs B IJIOCKOM 3€pKajle M CBOWCTB M300pa)keHUsl INpeaMeTa B
coOuparomied JuH3e, HAOMIO/IEHWE CIUIONIHBIX M JIMHEHYaThIX CIEKTPOB  HM3JIy4YECHHS):
CaMOCTOSITENIFHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpYAOBaHUS, OMUCHIBATH XOJ
OIBITA U €T0 PE3yNbTaThl, POPMYINPOBATH BHIBOJIBI,

® [IPOBOJIUTh TNPU HEOOXOJUMOCTH CEPHUIO MPSAMBIX HM3MEPEHHM, ONpenenss cpelHee 3HaueHHue
U3MepsieMOil BeTMYUHBI ((DOKYCHOE pacCTOSTHHE COOWpAroIIel JHH3BI), 0OOCHOBBIBATH BEIOOD
crioco0a u3MepeHus (M3MEPUTEIBHOTO MPUOopa);



¢ [IPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3UYECKUX BEIUYHH C MCIOJIb30BAaHUEM MPSMBIX
M3MEpPEHUIl (3aBUCUMOCTh MyTH OT BPEMEHU NPHU PAaBHOYCKOPEHHOM JBIKEHHUU 0€3 HadaabHOU
CKOPOCTH, Tepuojia KojaeOaHuii MaTeMaTHUYeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTIJia
OTpaKEHHUS CBETa OT yrja MNaJeHUs M YIJia MPeJIOMJICHHS OT yIyia MaJIeHUs): IUIAHUPOBATh
UCCJIEIOBAaHKUE, CaMOCTOATEIbHO COOMpaTh YCTaHOBKY, (DUKCUPOBATHh PE3ylbTAaThl MOJYy4YEHHOM
3aBUCHUMOCTH (PH3UYECKHUX BEIIMYUH B BUJE TAOIUI] U TPaAdUKOB, JIENaTh BBIBOJBI IO pe3yiIbTaTaM
UCCJIEJIOBAHMS,

® [IPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3UUYECKUX BEIHUUH (CPEIHSs CKOPOCTh M YCKOPEHHE Tella Mpu
PaBHOYCKOPEHHOM JIBIXKEHUHM, YCKOPEHUE CBOOOJHOTO TMAACHHs, KECTKOCTh TPY>KUHBI,
KO3 (UIIMEHT TPEeHHs CKOJBKEHUS, MeXaHhdyeckas paboTa M MOIIHOCTb, YacToTa U MEPUOA
KoJie0aHUH MaTeMaTHYeCKOro U MPYKUHHOTO MasTHUKOB, ONTHYECKAsi CHJIa COOMPAIOIIEH JTNH3HI,
paZvoaKTUBHBIN (DOH): MIaHUPOBATH M3MEPEHHUs, COOMPATh IKCHEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJIHSTh MU3MEPEHUS, CIeAYs MPEII0KEHHOW MHCTPYKIIMH, BHIYUCIATh 3HAYCHUE BEIUYUHBI U
AHAIM3UPOBATH MOJYYCHHBIE PE3YIbTATHI C YUETOM 33JaHHON MOTPEITHOCTH U3MEPEHHI;

® cOOMI0IaTh MpaBUiIa TEXHUKU O€30MacCHOCTH MpH paboTe ¢ 1a00paTOpHBIM 000PYIOBAHHEM;

epa3nuyaTh OCHOBHBIC TMPU3HAKM M3YUYEHHBIX (PU3MYECKUX MOJENel: MaTepualbHas TOYKa,
a0COIIOTHO TBEPAOE TEJIO, TOUEUHBIM MCTOUYHUK CBETA, Jy4, TOHKAas JIMH3A, [JIaHETapHasi MOJEINb
aToMa, HyKJIOHHasl MOJIeJIb AaTOMHOTO SIpa;

® XapaKTepU30BaTh MPHUHIIMUIIBI IEHCTBUS W3YYEHHBIX MPHUOOPOB U TEXHUUYECKUX YCTPOICTB C OMOpOit
Ha UX OMucaHus (B TOM YHUCIE: CHUIOMETP, AATYUKU TOJIOKEHHUS, PACCTOSHUS U YCKOPEHHS,
pakeTa, 3X0JI0T, OUYKH, IIEpPUCKOI, (hoToanmnapar, ONTUYECKUE CBETOBOIbI, CIIEKTPOCKOII, JO3UMETP,
kamepa BuibcoHa), MCHONIb3ysl 3HAHUA O CBOMCTBAaX (U3MYECKUX SIBICHUN M HEOOXOIMMBIE
buznyeckue 3aKOHOMEPHOCTH;

® [ICIIOJI30BATh CXEMbl U CXEMATHYHBIE PHUCYHKH HM3YUYEHHBIX TEXHUYECKUX YCTPOMCTB,
MU3MEPUTEIIBHBIX MTPUOOPOB U TEXHOJOTUUECKHUX MPOLIECCOB MPU PEIICHUH YI€OHO--TIPAKTUYECKUX
3a/1a4, ONTHYECKHE CXEMBI ISl TIOCTPOSHUSI M300paKeHH B TIOCKOM 3epKaje U coOuparomieit
JINH3E;

® IPUBOJIUTh TMPUMEPHI (HAXOAUTh HMHPOPMALMIO O TPUMEpax) MPAKTHYECKOTO HCIOIb30BAHUS
(GU3HYEeCKUX 3HAHWUU B MOBCETHEBHOW KU3HM JIJIsi oOecrieueHns 0€30MacHOCTH TP O0pallieHuu ¢
npubopaMd U TEXHUYECKHMMH YCTPONCTBaAMH, COXPaHEHHUs 3/J0pPOBbS M COOJIIOJIEHUS HOPM
HKOJIOTMYECKOTO MOBEICHUS B OKPY’KaIOIeH cpefe;

® OCYIIIECTBJIITh TOUCK HWH(MOpMaAMuU (PU3NUECKOro cojaepxkanHus B HHTEpHETEe, CaMOCTOATEIHHO
dbopMynupys TOHMCKOBBIN 3ampoC, HAXOOUTh IMYTH OINPEAENEeHUS TOCTOBEPHOCTH TMOIYyYSCHHON
nH(OpMaIMK Ha OCHOBE MMEIONTUXCS 3HAHUM U JTOTIOJTHUTEIHHBIX UCTOUYHUKOB,

® ICTIOJIb30BaTh MIPH BHITIOJIHEHUH YYEOHBIX 3a/IaHUN HAyYHO--TIOMYJISIPHYIO JTUTEPATYPY PU3HMUECKOTO
COZepXaHus, CIpaBOYHbIE MaTepuaibl, pecypcbl ceTu HHTepHeT, BianeTh NpUEMaMHU
KOHCIIEKTUPOBAHMUS TEKCTa, MpeoOpa3oBaHus WHGOPMAIMKM W3 OJHOM 3HAKOBOW CHCTEMBI B
APYTYIO;

CO371aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE MH(OpPMAITUU U3 HECKOJIBKUX

UCTOYHUKOB (PU3NYECKOTO COAEPKAHUS, MyOJTUUHO MPECTABIATh PE3yIbTaThl IPOEKTHOMN MU
MCCIIEI0BATENBCKON IEATEIbHOCTH, IIPA 3TOM T'PaMOTHO HCIIOJIb30BATh N3yYEHHBIN NOHATUIHBIN anmapar
U3y4aeMoro paszena GU3UKU U CONPOBOXKIATh BBICTYIJICHHE NPE3eHTAIMel ¢ yuéTOM 0COOEHHOCTEH
ayJIUTOPUHU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC

Ne | HammeHoBaHHe pa3aesioB U TEM NPOrpaMmabl

KoauuecTBO 4acoB

DJIEKTPOHHbBIE

(uu¢posBbie)

/i BCEro | KOHTPOJIbHbIE NPaKTHYECKHE 00pasoBaTelLHbIC pecypenl
padoTshI padoThI

Paznen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKOIIEr0 MUPa

1.1. | ®uzuka — HayKa O IpUpPOJIE 1 1|0 0 https://www.yaklass.ru/

1.2. | ®usnyeckue BETMYNHbBI 3 |0 1 https://www.yaklass.ru/

1.3 | EcTecTBEHHO- HayYHBIH METO/I [TO3HAHUS 1 |0 0 https://www.yaklass.ru/

Hroro no pazgeny )

Pazzen 2. [lepBoHavajibHble CBEJEHHS 0 CTPOEHUH BElECTBA

2.1.| Ctpoenue BelecTBa 2 |0 1 https://www.yaklass.ru/

2.2. | JIBr>keHME ¥ B3aNMOJICHCTBHE YaCTHI] BEIECTBA 2 |0 0 https://www.yaklass.ru/

2.3.| ArperatHblie COCTOSIHUS BEIIECTBA 2 |1 0 https://www.yaklass.ru/

Hroro mo pazueny 6

Pazpgen 3. /IBu:keHue M B3auMojaeiicTBHE TeJl

3.1. | MexaHHUYEeCKOE JBHIKCHHE 3 1|0 1 https://www.yaklass.ru/

3.2. | Uneprus, Macca, TNIOTHOCTh 7 |0 3 https://www.yaklass.ru/

3.3. | Cuma. Buasl cui 11 |1 3 https://www.yaklass.ru/

Hroro no pazneny 21

Paznen 4. laBjieHne TBEPABIX TeJI, }KMIKOCTEH U ra3oB

4.1. | NaBnenwue. [lepenaya qaBieHust TBEPIABIMU TEJIAMH, 3 |0 1 https://www.yaklass.ru/
KHUKOCTSIMH U Ta3aMu

4.2. | laBneHue KUIKOCTH 4 |0 0 https://www.yaklass.ru/




4.3. | AtMochepHoe TaBicHHE 5 |0 0 https://www.yaklass.ru/

4.4. | [leficTBHEC XUAKOCTH U T'a3a Ha IMOTPYKEHHOE B HUX TEJIO 7 |1 2 https://www.yaklass.ru/

Hroro mo pazneny 19

Paznen 5. Pabora u MOIIHOCTH. JDHEPrus

5.1.| PaboTa u MOIIIHOCTh 2 |0 0 https://www.yaklass.ru/

5.2. | TIpocThie MEXaHU3MBI 6 |0 2 https://www.yaklass.ru/

5.3. | Mexanuueckast SHEPIHsI 4 |1 0 https://www.yaklass.ru/

Hroro no pazgeny: 12

Pe3sepBHOE Bpemst 5

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 14

8 KJIACC

Ne | HammeHoBaHMe pa3/ie/ioB U TeM IPOrpaMMbl KoanuectBo yacos DJIeKTPOHHbIE (uu¢posbie)

wn BCEro | KOHTPOJIbHbIE NMpaKTHYeCKue 00pasoBaTeibHLIe pecypehl

padoThI padoTsbI

Pazgen 1. TennoBble siBiaeHnst

1.1. | CtpoeHue 1 CBOWCTBA BEIIECTBA 3 1|0 0 https://www.yaklass.ru/

1.2. | TerutoBbIE MPOIIECCHI 21 |1 3 https://www.yaklass.ru/

Hroro no pazgeny 24

Paznen 2. DulekTpnyeckne 1 MATHUTHBIE SIBJICHHUS

2.1. | Dnektpuueckue 3apsaabl. 3apsHKEHHbIE Tella U UX 6 |0 0 https://www.yaklass.ru/
B3aUMOJICHCTBHE

2.2. | [ToCTOSIHHBIH TEKTPUUECKUN TOK 21 |1 6 https://www.yaklass.ru/

2.3.| MarauTtHbIe SBICHUS 7 |0 2 https://www.yaklass.ru/

2.4. | DnexTpoOMarHuTHasT WHAYKIUS 5 11 1 https://www.yaklass.ru/




Uroro no pazgeny

39

PeszepBHOE Bpems 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 12
9 KJIACC
Ne | HamMeHOBaHHe pa3/iesioB U TeM NPOrpaMMbl Kosun4yecTBo 4acos JaexkTpoHHble (uudpoBbie) 00pa3oBaTebHbIE
n/m BCEro | KOHTPOJIbHBIE | IPAKTHYECKHUE PECYpert
padoThI padoThI

Pa3zgen 1. Mexann4ueckue siBJICHUSA
1.1. | MexaHn4eckoe JBUKECHUE B CIIOCOOBI €r0 OMUCAHUS 10 |1 1 https://www.yaklass.ru/
1.2. | B3aumozeiicTBue Te 12 |0 0 https://www.yaklass.ru/
1.3. | 3akoHBI COXpaHEHUS 13 |1 3 https://www.yaklass.ru/
Hroro no pazneny 35
Paznen 2. Mexanu4deckue KoJIe0aHUA M BOJIHBI
2.1. | Mexannyeckue KoyeOanus 7 10 1 https://www.yaklass.ru/
2.2.| MexaHUYeCcKHe BOJHBL. 3BYK 8 |1 0 https://www.yaklass.ru/
Hroro nio pazgeny 15
Paznen 3. DiieKTpOMAarHUTHOE 1M0JIe W DJIeKTPOMATHUTHBIE BOJTHBI
3.1. | DeKTPOMArHUTHOE TIOJIE M AJICKTPOMArHUTHBIC 6 |0 1 https://www.yaklass.ru/

BOJIHBI
Hroro 1o pasneny 6
Pasnen 4. CBeroBble IBJIeHUSA
4.1. | 3aKOHBI pacIpOCTPaHEHHUs CBETa 6 |0 0 https://www.yaklass.ru/
4.2. | JIun3bl 1 onTHYECKHE TIPHOOPHI 6 |0 1 https://www.yaklass.ru/
4.3. | PaznoxeHue 0eoro cBeTa B CIIEKTP 7 |1 1 https://www.yaklass.ru/




Hroro no pazmeny 19
Pa3nen 5. KBaHTOBBIE IBJICHUS
5.1. | UcnyckaHue ¥ MOTJIONICHUE CBETa aTOMOM 4 1 https://www.yaklass.ru/
5.2. | CtpoeHHEe aTOMHOTO sijipa 5 0 https://www.yaklass.ru/
5.3. | SlnepHble peakuuu 9 2 https://www.yaklass.ru/
Hroro no pazneny 18
Paznen 6. IloBropuTe1bHO-00001aI0IM I MOLYJIb
6.1. | CucremaTu3arus 1 0000IIECHHE TPEIMETHOTO 9 0 https://www.yaklass.ru/
COJICpKaHUs U OIIbITA JIEATSIBLHOCTH,
nprOOPETEHHOTO TIPU U3YYCHUHU BCETO Kypca QU3NKH
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 11




INOYPOYHOE IIJIAHUPOBAHHUE

7 KUIACC
Ne Tema ypoka KounyecTBO 4acoB Bunabi, popmMbl KOHTPOJIA
n/n
Bcero | Kourpoan- | Ilpakru-
Hble yeckue
padoThI padoThI
1. | Texnuka 6e3omacHocTH. PU3HKa - 1 0 0 [TucbMEHHBI ~ KOHTPOJIB;
HayKa O IIPUPOJE. YcTHBIN o1poc;
2. | ®usznyueckue BEIMYUHBI U UX 1 0 0 [TucbMEHHBI ~ KOHTPOJIb;
HU3MEpEHHUE. YcTHBIN o1poc;
3. | ®usnueckue npubopsl. Pusnka u 1 0 0 [TucbMEHHBI ~ KOHTPOJIb;
TEXHUKA. YcTHBIM 0npoc;
4. | Ypok-uccnenosanue. Onpenenenue 1 0 1 [TpakTrueckas pabdoTa;
LIEHBI JIeJIEHUs pudopa.
5. | EcrecTBeHHOHay4HbIIl METOA 1 0 0 IIncbMEHHBII  KOHTPOJIB;
IO3HAHUA. YcTHBIN O1Ipoc;
6. |Crpoenme BemectBa. ATombl u| 1 0 0 [luceMeHHBI ~ KOHTPOJIb;
MOJIEKYJIBI. YcTHBIN OIpoc;
7. | Ypok-uccnenoanue. Msmepenune| 1 0 1 [IpakTuueckas pabora;
pa3MepoB MabIX Tell.
8. | TemmnoBoe aBwxkenue. Juddysus. 1 0 0 [TucbMEeHHBI ~ KOHTPOJIB;
YeTHBIN 01Ipoc;
9. |BzaumoneiicTBHE MOJEKYII. 1 0 0 [TuceMeHHBI ~ KOHTPOJIb;
Y CTHBIN 01Ipoc;
10. | ArperaTtHble COCTOSIHUS BEIIECTBA 1 0 0 [TuceMeHHBI ~ KOHTPOJIb;
ux oobsicHeHue Ha ocHoBe MKT. YcTHBIN O1poc;
11. |K/P Nel. [TepBonavanpubie | 1 1 0 Kontposnbnas pabora;
CBEJIEHUs O CTPOSHHUH BEIIECTBA.
12. | Mexanuueckoe IBHKEHUE. 1 0 0 [lucbMeHHBI  KOHTPOJIb;
PaBHOMEpHOE W HepaBHOMEpHOE YcTHBII onpoc;
JIBIDKEHUE.
13. |Ckopoctb. I'paduku 3aBucumoctn | 1 0 0 [TucbMEeHHBI ~ KOHTPOJIB;
IIyTH W MOAYJIS CKOPOCTH OT Y CTHBIN 01Ipoc;
BpPEMEHHU.
14. | Ypok-uccrnenoBaHue. 1 0 1 [TpakTrueckas pabora;
HccnenoBanue 3aBUCUMOCTH ITyTH
PaBHOMEPHO JBHKYILErOCs Teja OT
BpPEMEHH.
15. | BsaumogpeiictBue ten. Mueprus. 1 0 0 IIuceMeHHBII  KOHTpPOJIb;
YcTHBI onpoc;
16. |Macca Tema. W3mepenme wMaccer| 1 0 0 IIuceMeHHBII  KOHTpPOJIb;
Tena. YcTHBI onpoc;




17.

Ypok-uccnenosanue.. M3mepenue
Macchl T€JIa Ha PhIYaKHBIX BECaX.

[TpakTuyeckas pabora;

18.

Ypok-uccnenosanue.  M3mepenue
o0beMa TBEpAOIo Teja.

[TpakTuyeckas pabora;

19.

IlnotHOCTE BEIILIECTBA. Pacuer
Maccsl M oO0ObeMa Tejla [0 €ro
IIJIOTHOCTH.

IIncbMEHHBI  KOHTPOJIB;
YcTHbIi onpoc;

20.

JIYpoxk-uccinenoanue. M3mepenue
IJIOTHOCTH TBEPJOTO TENA.

[IpakTuueckas pabora;

21.

Pemenune 3amau Ha pacuer Macchl,
o0beMa H IUIOTHOCTH TBEPIOTO
Tena.

[IucbMEHHBIN ~ KOHTPOJIb;
YcTHBIN 01poc;

22.

Cmna. Cumia Tsbxkectd. Bec Tena.
CBsi3b MEXIYy CUJIOW TSDKECTH U
MAacCCOH.

IIncbMEHHBI  KOHTPOJIB;
YcTHBIN O1Ipoc;

23.

Cuna TsKeCcTH Ha JPYTUX IUIaHeTax.

[IncbMeHHBI  KOHTPOJIb;
YcTHBIN O1poc;

24.

Cuna ynpyroctu. 3akoH ['yka.

IIncbMEeHHBII  KOHTPOJIB;
YcTHBIN O1Ipoc;

25.

Juuamometp. PaBHOzpelcTByromas
cuna. LleHTp TspxecTH.

IIncbMEeHHBII  KOHTPOJIB;
YeTHBIN 01Ipoc;

26.

Ypoxk-uccienoBaHue.
I'panynpoBanue NPY>KUHBI
JMHAMOMETpPA U U3MEPEHUE CUJL.

[IpakTuueckas pabora;

217.

Cuna tpenus. Tpenue nokos.

IIncbMEHHBI  KOHTPOIIb;
YcTHBIN o1poc;

28.

Vpok-uccnenoBanue.  M3mepenue
CHIJIBI TPCHUA C IIOMOIIIBIO
JIMHAMOMETPA.

[TpakTuyeckas pabora;

29.

VYpoxk-uccienoBanne. OnpeznencHue
koa¢dunrenTa KECTKOCTHU
TIPY>KUHBI.

[IpakTuueckas pabora;

30.

Pemrenue kauecTBEHHBIX 3a1a4.

[IncbMeHHBIT  KOHTPOJIB;
Y CTHBIN 01Ipoc;

31.

OO6o0maromuii  ypok 1o  TeMme
"B3zanMonencTBue Tea'".

[IncbMeHHBI  KOHTPOJIB;
YCTHBIN 01Ipoc;

32.

K/P No2. BzaumoieiicTBHE TEI.

KonTponbHast paboTa;

33.

JlaBiienne TBepAbIX Ten. EIMHUIBI
M3MEPEHHUS M CIOCOOBI M3MEHEHUS
JTaBJICHUS.

IIncbMEHHBI  KOHTPOIIB;
YeTHBI onpoc;

34.

VYpoxk-uccienopanue.  M3mepenue
AAaBJICHUA TBCPAOTO TECJIa.

[TpakTrueckas pabdoTa;

35.

Janenue raza. [lepenada naBieHus
KUIKOCTAMU U radaMu.

[IMcbMEHHBIN ~ KOHTPOJIb;
YCTHBIN 01Ipoc;




36.

3akoH [Tackas.

IIncbMEHHBI  KOHTPOIIB;
YcTHBI onpoc;

37.

I'mppocraTuyeckoe JlaBJICHUE
BHYTPH KMJIKOCTH.

IIncbMEHHBI  KOHTPOJIB;
YcTHbIi onpoc;

38.

Pacuer JaBJICHHUA XHWJIKOCTH HA JHO
" CTCHKH COoCyaa.

IIncbMEHHBI  KOHTPOJIB;
YcTHbIi onpoc;

39.

Coo0marommuecst CoCcyabl.

IIncbMEHHBI  KOHTPOJIb;
VYcTHbI onpoc;

40.

AtMocdepHoe maBieHue. MeTobI
U3MEpEHHUS aTMoc(hepHOro
JIaBJICHUSI.

IIncbMEHHBII  KOHTPOJIb;
YcTHbI onpoc;

41.

bapomeTrp, MaHOMETp, MOPIIHEBOM
SKUIIKOCTHBIN HacocC.

IIuceMeHHBI  KOHTPOIIb;
YcTHBIN o1poc;

42.

FI/IZ[paBJH/I‘-IeCKI/Ie MCXaHU3MBI.

IIncbMEeHHBII  KOHTPOJIB;
YcTHBI onpoc;

43.

Pesenne 3a7a4 o TeMe
"I'mapaBnuueckuii npecc'.

IIncbMEHHBI  KOHTPOJIB;
YcTHBI onpoc;

44,

Pemenne kauecTBEHHBIX 3a1a4.

IIncbMEeHHBII  KOHTPOJIB;
YcTHBI onpoc;

45.

JelictBue XKUIAKOCTM M rasa Ha
IIOrPY’KEHHOE B HUX TEJO.

IIncbMEeHHBII  KOHTPOJIB;
Y CTHBIN 01Ipoc;

46.

VYceaoBus IJIaBaHUSA Tel.
BosnyxomnnaBanue.

[IncbMEHHBI  KOHTPOJIB;
Y CTHBIN 01Ipoc;

47.

VYpoxk-uccienopanue.  M3mepenue
BBITAJIKUBAIOIICH CHJIBL,
JNEUCTBYIOIIEH Ha IOTPYKEHHOE B
KHUAKOCTH TEJIO.

[IpakTiueckas paborta;

48.

Ypoxk-uccienopanue.  BpIACHEHUA
YCIIOBHS IJIaBaHUS Teaa B
SKHUIKOCTH.

[IpakTnueckas paboTa;

49.

Pemenue 3agau.

[IncbMeHHBI  KOHTPOJIB;
YCTHBIN 01Ipoc;

50.

O6o6maromuii  ypok 1o  TeMme
"JlaBneHUE TBEPIBIX Ted,
JKUJIKOCTEM U Ta3oB".

[IncbMeHHBI  KOHTPOJIB;
YCTHBIN 01Ipoc;

51.

K/P Ne3. JlaBneHnue TBepAbIX TeI,
JKUJIKOCTEHN W Tra30B.

KonrponbHas pabora;

52.

Mexanuueckasi padora.

IIncbMEHHBI  KOHTPOIIB;
YeTHBII onpoc;

53.

MOoIIHOCTD.

IIncbMEHHBI  KOHTPOIIB;
YcTHBI onpoc;

54.

[IpocTeie MEXaHU3MBL.

IIncbMEHHBI  KOHTPOIIb;
YcTHBI onpoc;

55.

MowmeHnTt CHUJIBL. VYcenoBus

[IMcbMEHHBIN ~ KOHTPOJIb;




paBHOBECHUs pblyara. YeTHBIN 01Ipoc;
56. |"3onmoroe  mpaBuwiao wMexaHmku".| 1 0 0 [TucbMEHHBI ~ KOHTPOJIb;
Bunel paBHOBecCHS. YcTHBI O1poc;
57. | Ypok-uccnenoBanue. Brisicnenue | 1 0 1 [IpakTrueckas pabdoTa;
yCJIOBUS PABHOBECHS pblYara.
58. | KIIJI mexanuzma. 1 0 0 [TucbMEHHBI ~ KOHTPOJIb;
YcTHBIN o1poc;
59. | Ypok-uccnenoanue. Msmepenue | 1 0 1 [IpakTrueckas pabdoTa;
KIIZl npu noxbeMe MO HAKJIOHHOU
MJIOCKOCTH.
60. | Dueprus. [loTenumanpHas nl 1 0 0 [IuceMeHHBI ~ KOHTpPOJIb;
KHUHETUYeCKasi DHEPTUs. YcTHBIN ompoc;
61. | [IpeBpamenue  sHepruu. 3akoH| 1 0 0 [lucbMeHHBI  KOHTPOJIb;
COXpaHECHUsA MEXaHUYECKON YcTHBIN o1poc;
SHEPTUH.
62. | O6o0maromuii  ypok mo Teme| 1 0 0 [TucbMeHHBI ~ KOHTPOJIb;
"Pabora. MouHocTs. JHeprus'. YcTHBIN OIpoc;
63. |[K/P  Ne4. PabGora. MommnuocTs.| 1 1 0 KonTponbHas padora;
DHeprusl.
64. |[loBTOpenue 1o Teme | 1 0 0 [luceMeHHBI ~ KOHTPOJIb;
"[lepBoHayalIbHBIE  CBENEHUS O YeTHBIN 01Ipoc;
CTPOEHUH BelecTna'.
65. |I[loBTOpeHue 1o Teme | 1 0 0 IIuceMeHHBII  KOHTPOJIB;
"B3aumoneiictue Ten". YcTHBIH onpoc;
66. |[loBropenne mno Tteme "JlaBnenme| 1 0 0 IIuceMeHHBII  KOHTPOJIB;
TBEPJIbIX T, )KUJIKOCTEH U ra3oB". YcTHBIN 0npoc;
67. |IloBropenne mo Tteme '"PabGota.| 1 0 0 [luceMeHHBI ~ KOHTPOJIb;
MomHocTh. DHeprus'. YcTHBIN 0npoc;
68. | UToroBoe TecTupoBaHUe. 1 0 0 TectupoBanue
OBLIEE KOJIMYECTBO YACOB I1O 68 4 14
[TPOT'PAMME
8 KUIACC
Ne Tema ypoka KoumnuectBo yacos Buasbl, popMbI KOHTPOJISA
n/n
Bcero | KonTpoun- IIpakru-
HbIe YyecKkue
padoThI padoThI
1. |Mopnenu arperaTHbIX 1 0 0 [TuceMeHHBIH KOHTPOJIb;
COCTOSHUHU BEIIECTBA. YcTHBIN OIIpOC;
Kpucramnmueckue u
amop(QHbIe Tena.
2. | OOBsICHEHHE CBOICTB Ira3os, 1 0 0 ITuceMeHHBIH KOHTPOJIb;
YKUJIKOCTEN U TBEPJBIX TEJI HA YcTHBIN OIIpOC;
ocHoBe MKT.




3. | TemmoBoe pacuipenue u [TuceMenHbI KOHTPOJIb;
cxartve. CMauyrMBaHue U YcrHbIit 0npoc;
KalWJUISIPHOCTb.

4, | TeruioBo€ IBUKEHUE. ITuceMeHHbIi KOHTPOJIb;
Temneparypa. BHyTpeHHss YcerHbii OIIpOC;
JHEprus.

5. |Pabota u Temonepeaaya Kax IIncemenHsIi KOHTPOIIb;
CocoObl U3MEHEHUS YcTHbIl OI1poC;
BHYTPEHHEHN YHEPTUU.

6. |Bumer TeIIoNepelayun: ITuceMeHHbIi KOHTPOJIb;
TEILIONPOBOLHOCTD, YcerHbii OIIpOC;
KOHBEKIIMSI, H3JIy4YEHUE.

7. | KomuuectBo TEIUIOTBHL. [IncemenHsIi KOHTPOJIb;
VY nenpHas TEIIOEMKOCTb YcrHbil OI1poc;
BEILIECTBA.

8. |Pacuer kosmyecTBa TEIUIOTHI, IInceMeHHbIM KOHTPOJIb;
HE00X0IMMOTO TS YcrHbIi OITpOC;
HarpeBaHusl.

9. | Ypok-uccienoBaHue. [IpakTnueckas pabora;
Onpenenenue yIeIbHOM
TEIJIOEMKOCTH BEILECTBA.

10. | Ypok-uccienoBaHue. [TpakTuueckas pabora;
Onpenenenne KONMUECTBA
TEIJIOTHI, TOJIyY€HHOTO BOJIOM
IIPU TETIIO0OMEHe.

11. |Oueprust TorumBa. YjaenpHas [IncemenHsbIit KOHTpOJIb;
TEII0Ta CTOPaHUsI. YcTHBIN onpoc;

12. | Pemrenue 3agau. IIncrMenHbIi KOHTPOJIb;

YeTHBIN 01Ipoc;

13. |IlnaBneHne © OTBEpAECBaHUE [IncemenHsbIit KOHTPOJIb;
KPUCTAJNINYECKUX  BEILECTB. VeIl OIIpOC;
VY nenbHas TEII0Ta MJIaBICHUS.

14. | Pemrenue 3amau. IIncrMennsbIit KOHTPOJIb;

YcTHBII onpoc;

15. | ITapooOpa3oBanue u IInceMeHHBIM KOHTPOJIb;
KOHJICHCAIIUS. Kumenne. VceTHEIIT OITpOC;
VY nenpHas TEIUIoTa
napooOpa3zoBaHusl.

16. | 3aBUCHMOCTH TEMIIEPATyPBI [TuceMenHbI KOHTPOJIb;
KUIIEHUSI OT aTMOC(epHOro VeIl OIIpoOC;
JaBJICHHUS.

17. | BnaxxHocTb BO3ayXa. IIncemenHbIi KOHTpOJIb;

YcTHbIM onpoc;
18. | Ypok-uccnenoBanue. [IpakTnueckas pabora;

OnpeneneHre OTHOCUTEIBHON
BJIQYKHOCTH BO3/yXa.




19. |PaGora raza u mapa npu [IuceMeHHBIM KOHTPOJIb;
pacIIupEeHNH. [TpuHIMI YcrHbIit 0npoc;
pabOThI TEIIOBOTO JIBUTATEIIS.

20. | KII/] TeruroBoro aBuraTes. ITuceMeHHbIi KOHTPOJIb;

YceTHBII 0onpoc;

21. | TemioBsie JIBUTATEIU " ITuceMeHHbIi KOHTPOJIb;
3allATA OKPYKAIOIIEH CpeIbl VYeTHBII onpoc;

22. | 3akoH COXpaHEHUs u [TuceMenHbI KOHTPOJIb;
IIpEBpAIlEHUsT  DHEPIUH B YcerHbii OIIpOC;
TEIUIOBBIX IIpoOLIECCax.

23. | O606menue o TeMe [TucrmMeHHbIH KOHTPOJIb;
"TennoBsie siBiIeHUS" VeIl onpoc;

24. | K/P Nel. TemnnoBble SIBICHHS. Kontponbnas padoTa;

25. | Dnektpusanus Ten. JlBa pona [TucbmenHbII KOHTPOJIb;
3apsija. YcTHBIN onpoc;

26. | BzaumoneiicTBrue 3apsHKEHHBIX [TuceMeHHBIM KOHTPOJIb;
ten. 3akoH Kyrnona. VeIl onpoc;

27. | DneKkTpudeckoe noJe. [TuceMeHHBIM KOHTPOJIb;
Hanpsoxennoctsb VYcrubiit OIIpOC;
ANEKTPUYECKOTO HOJIS.

[IpuHIMn cynepno3unuu.

28. | DneMeHTapHBIN [TuceMeHHBIM KOHTPOJIb;
JIEKTPUYECKUI 3apsi. YcrHbIi OIIpoC;
CrpoeHnue aToma.

29. |IIpOBOJHUKH U AUIIEKTPHKH. IInceMeHHBIM KOHTPOJIb;

YeTHBII onpoc;

30. | 3akoH COXPaHEHHUS IInceMeHHBIM KOHTPOJIb;
3IIEKTPAYECKOTO 3apsiaa. YcTHBIN onpoc;

31. | OnexkTpudeckui TOK. YCIOBUSA ITncemenHbIi KOHTPOJIb;
CYyILIECTBOBAHUS VYcerHbIi OIIpoC;
NEKTPUYECKOTO TOKA.

32. | devicTBus DIEKTPUYECKOIO IIncemenHbI KOHTPOJIb;
TOKAa: TEIUIOBOE, XHUMHUYECKOE, YcrHbIi OITpOC;
MarHuTHOE.

33. | DnexTpuveckuit TOK B [TuceMeHHBIH KOHTPOJIb;
KHUAKOCTAX U razax. YcTHBIN onpoc;

34. | DnexTpuyeckas Ieb W €e [IncemenHsbIi KOHTpPOJIb;
COCTaBHBIE YaCTH. YcTHBIN onpoc;

35. |Cuna toka. M3mepeHne CHIIBI [IncemenHsbIi KOHTpOJIb;
TOKA. YcTHBIN 01poc;

36. | DnekTpuueckoe HampsHKEHHE. [TucpmenHbII KOHTPOJIb;
ConpoTHuBieHHE TPOBOIAHMKA, YcerHbii 0IIpOC;
YAEIBbHOE CONPOTHUBIICHHUE.

37. | 3akon Oma 11 yyacTka LemH. IIncemenHbIi KOHTpOJIb;




YeTHBIT 01poc;

38. | Pacuer COIIPOTHUBJICHUS [TuceMenHbI KOHTPOJIb;
IIPOBOHHUKA. YceTHBII 0onpoc;

39. | Pemenue 3amauy. ITuceMeHHBIA KOHTPOJIb;

YceTHBII 0onpoc;

40. | Ypok-uccinenoanue. COopka [IpakTrueckas pabora;
u poBepKa paboThI
ANEKTPUUYECKOM enu
MOCTOSIHHOTO TOKa.

41. | Ypok-uccienoBaHue. [IpakTrueckas pabora;
N3mepenne u peryimpoBaHue
CHJIBI TOKA.

42. | Ypoxk-ucciiejoBaHue. [IpakTuueckas pabora;
W3mepenue u peryiaupoBaHue
HaIPsKEHUS.

43. | Ypoxk-ucciiejoBaHue. [IpakTuueckas pabora;
HccnenoBanne  3aBUCHUMOCTH
COTPOTHUBIICHUS  TPOBOJHUKA
OT €ro JANUHBl W IUIOIIAAH
MONIEPEUHOTO CEYCHUSI.

44, | I[TocnenoBareibHOE " [ IncbMeHHbBIN KOHTpPOJIb;
napajenbHoe COCIMHEHHUS VYcerHbIi OIIpOC;
MIPOBOIHUKOB.

45, | CmemagHoe COEIMHEHNE ITnceMeHHBIH KOHTPOJIb;
IIPOBOJHUKOB. YcTHBIN 0Ipoc;

46. | Ypok-ucciieJjoBaHue. [TpakTuueckas pabora;
[IpoBepka 3aKOHOB
MOCJIeI0BATETLHOTO "

MapajuieIbHOTO  COEIMHEHMS
MIPOBOTHUKOB.

47. | Pabora u MOIITHOCTH IInceMeHHBIH KOHTpOJIb;
BJIEKTPUYECKOTO TOKa. 3aKOH YcrHbIi OITpOC;
Jxoyns-JIenna.

48. | Ypok-ucciiejoBaHue. [IpakTrueckas pabora;
OnpeneneHre MOIIHOCTH U
paboThl TOKA B DJIEKTPUUECKON
amIe.

49. | Pemenue 3a1a4. [IncemenHsbIi KOHTpPOJIb;

Y eTHBIN 01poc;

50. | O000mmEeHne o TEME ITucesMeHHBIH KOHTPOJIb;
"IToCTOSIHHBIN 3JIEKTPUUYECKHI YcrHbIit 0npoc;
TOK".

51. |[K/P Ne2.  Dmektpuueckue KontponbHas pabora;
SIBJICHUSL.

52. | MarauTtHoe mosnie. MarauTHoe [TucpmenHbII KOHTPOJIb;
noyie 3eMIM U €ro 3HauYeHUE YcrHbIi OIIpOC;




JUTSL )KU3HU Ha 3eMIIe.

53. |IlocTostHHBIC MAarHMTHI. [TuceMenHbI KOHTPOJIb;
BzauMogelictBue ITOCTOSSHHBIX YcTHBIN OIIpOC;
MarHuTOB.

54. | MaruutHoe oJie IIncemenHsIit KOHTpOJIb;
3IEKTPUUYECKOTO TOKA. VYcerHbii ompoc;
JlelicTBME MAarHUTHOTO TOJIS HA
IIPOBOJIHUK C TOKOM.

55. | Vpok-uccnenoBaHue. [IpakTuueckas pabora;
Uccnenosanue IEUCTBUS
JNEKTPUYECKOTO  TOKAa  Ha
MAarHUTHYIO CTPEJIKY.

56. | Ypok-uccienoBanue. . [IpakTuueckas pabora;
N3yuenue JEUCTBUS
MarHMTHOI'O noJist Ha
IIPOBOJIHUK C TOKOM.

57. | Ilpumenenue [IncemenHsIi KOHTpOJIb;
3JIEKTPOMAarHUTOB B TEXHUKE. VYeTHbIl onpoc;

58. | DnexkTpoaABUraTeNb. [IucbmenHbI KOHTpO!JIb;
Hcnonb3oBanue YcrHbIi onpoc;
3JIEKTPOJIBUraTeseit B
TEXHUYECKUX YCTPOMCTBaxX U
Ha TPaHCIOpTE.

59. | SIBneHure  DIEKTPOMATHUTHOU [IncemenHsbIit KOHTPOJIb;
nHaykiuu. [Ipasuno Jlenua. YcTHBIN 0Ipoc;

60. | CtocoOsr TIOJTyYEHUS [MucrmMeHHBbIH KOHTPOJIb;
JIEKTPUYECKON DHEPIuu. YcrHbIi OIIpoC;
DNeKTpOCTaHIIUU Ha
BO300HOBIISIEMBIX HCTOUYHHUKAX
SHEpPTrUH.

61. | Ypok-uccienoBaHue. [IpakTnueckas pabora;
N3yuenue SIBIICHUSI
ANEKTPOMAarHUTHOW MHIYKIIUH.

62. | O6o0menne o TeMe [MucrMeHHBIH KOHTPOJIb,
"MarHuTHbIE siBieHUs", YcrHbIM Onpoc;
"DnexkTpoMarHuTHas
MHIYKIMS'".

63. | K/P Ne3. DiekrpomMarHuTHBIC KontponpHas pabora;
SIBJICHUS.

64. |[loBTOpeHue o TeMe [IncemenHsbIi KOHTpPOJIb;
"TennoBsie siBiIeHUS" YcTHBIM 01poc;

65. |I[loBTOpeHue o TEME IIncemenHbIi KOHTPOJIb;
"IToCTOSIHHBIN 3JIEKTPUUYECKHI YcrHbIit onpoc;
TOK"

66. | [ToBTOpeHue o TeMe [TucpmenHbII KOHTPOJIb;
"IIOCTOSIHHBIN 3JIEKTPUYECKITH YcerHbii OIIpoC;




TOK"

67. | IloBTOpeHue o Teme | 1 0 0 [TucpmeHHBII KOHTPOJIb;
"DneKTpOMarHuTHbIE YcerHbii OIpoc;
SIBIICHUSA".

68. | UToroBoe TecTupoBaHUeE. 1 0 0 TectupoBanue

OBIIEE KOJIMYECTBO YACOB 68 3 13

1O ITPOTPAMME

9 KJIACC

Ne Tema ypoka KosmuecTBo yacos Buasbl, popMbI KOHTPOJISA

n/n

Bcero | Kourpoub- | IlpakTn-
HbIe yecKue
padoThI padoThI

1. MexaHn4eCcKOe NBUKCHUE. 0 0 [TuceMeHHBIH KOHTPOJIb;
MarepuanbHas TOUKa. YceTHBII 0onpoc;

2. | Cucrema orcuera. 0 0 [TucbmeHHBII KOHTPOJIb;
OTHOCUTENBHOCTD YcrHbiit OIIpOC;
MEXaHUYECKOTO JIBUKECHUS.

3. | PaBHOMepHOE U 0 0 [TuceMeHHBIM KOHTpOJIb;
HEpaBHOMEPHOE YcTHbIif OI1poC;
MIPSMOJIMHENHOE
nBukeHue. CKopoCTb.

4. | PaBHOyCKOpEHHOE 0 0 [TuceMeHHBIM KOHTpOJIb;
MIPSAMOJIMHEMHOE YcrHbIi OIIpoC;
JIBH>KEHUE. Y CKOPEHUE.

5. | CBoOonHOE nasieHue. 0 0 [InceMeHHBIM KOHTpOJIb;
Omnprtel [Nanunes. YcTHBIN onpoc;

6. | Ypok-uccinenoBaHue. 0 1 [IpakTnyeckas pabora;
HccnenoBanue
3aBUCUMOCTH  IYTH  OT
BpEMEHU npu
PaBHOYCKOPEHHOM
IBIDKEHNN 0€3 HayaJbHOMI
CKOPOCTH.

7. |PaBHOMepHOE  JBUXKEHHE 0 0 [TuceMeHHBIM KOHTpOJIb;
o OKPYKHOCTH. YcrHbIi OIIpOC;
XapakTepuCTUKHU
JBYKEHUS 110 OKPY)KHOCTH.

8. | Pemenwue 3anau. 0 0 [TucrMeHHBIH KOHTPOJIb;

YeTHBIN 01poc;

9. |OOGoOmaronmii  ypok 1o 0 0 [TucrMeHHbIH KOHTPOJIb;
TemMe "MexaHuyeckoe YcrHbIi OIpoc;
NBUJKEHUE U CIIOCOOBI €ro
onucaHus"

10. |K/P Nel. Mexanuyeckoe 1 0 KoHnTponbHas pabora;




JIIBIJKEHUE U CIIOCOOBI €r0
OIUCAHMUS.

11. |Ilepssrii 3akoH HbroToHA. IIncemenHsIit KOHTpOJIb;
YcrHbIi onpoc;

12. | Bropoii 3akon HproToHa. IIncemenHsIi KOHTPOIIb;
YcTHblii onpoc;

13. |Tperuit 3akon HpbroTOHA. IIncemenHsbIi KOHTPOIIb;
[Ipunmun  cynepno3unuu YcrHbiit OIIpoC;
CHIL.

14. |Pemenue 3amauy. [TuceMeHHBIH KOHTPOJIb;

YceTHBII 0onpoc;

15. |Cuna ympyroctu. 3akoH [InceMeHHbIM KOHTpOJIb;
I'yka. VYceTHBII 0onpoc;

16. |Cuna TpeHus. [IncemenHsbIi KOHTpOJIb;

VYeTHbll onpoc;

17. |Cuna TsKecTM U 3aKOH [IncemenHsIi KOHTpOJIb;
BCEMUPHOIO  TATOTEHUS. YcrHbIl OIIpoc;
Yckopenue  cBOOOJIHOTO
NaJCHMUSL.

18. | IBmwkeHHE IUTAaHET BOKPYT [IncemenHsbIi KOHTPOIIb;
Connua. HesecomocTs YcrHbI OIIpOC;
IIEPErPy3KH.

19. | PaBHOBecue MaTepualbHON ITncemenHbI KOHTPOIIb;
TOYKH. YcTHBIN onpoc;

20. |PaBHOBecue TBepIOro Tena IInceMeHHBIH KOHTpOJIb;
C  3aKpEIUIEHHOHM  OCBhIO YcrHbIi OIpoc;
BpaIllCHUS.

21. |Moment cumbl. llentp [IncemenHbIi KOHTPOIIb;
Tsoxectu. YcTHBIN 0IIpoc;

22. | Pemrenue 3amauy. ITnceMeHHBIH KOHTPOJIb;

Y eTHBIN 0onpoc;

23. | Umnynsce tena. 3menenue IIncemenHbIi KOHTPOIIb;
HAMITYJIbCA. YcTHBIT onpoc;

24. |WUmnynbc cuibl.  3aKoH IIncemenHbIi KOHTPOIIb;
COXpaHEHUs HAMITYJIbCA. VYcrHbii OIIpoC;
PeaktnuHoOe nBHXKEHHUE.

25. |Mexannveckas pabora W [IncemenHsbIi KOHTpOJIb;
MOIIHOCTb. Y eTHBIN 01poc;

26. |Pabora cmm = TsKecTH, [TuceMeHHBIM KOHTPOJIb;
YIPYTrOCTH, TPEHHUS. VYcerHbii OIIpoC;

27. | Ypok-ucciemaoBaHue. [IpakTrueckas pabora;

Onpenenenue paboThI
CHJIBI  YIPYTOCTH  TpHU
oJbeMe Tpys3a.




28. | Ypok-uccnemnoBaHue. [IpakTuyeckas pabora;
Omnpenenenne paboThl
CHJIBI TPCHHUS npu
PaBHOMEpPHOM  JIBUKEHUU
TeJla MO0 TOPHU30HTAJIbHOU
MTOBEPXHOCTH.

29. |IloTeHumanbHass  SHEPrHUs [TuceMeHHBIM KOHTPOJIb;
Tena,  MOJHATOTO  HaJ YcTHbii OTIpOoc;
ITOBEPXHOCTBIO 3EMJIU.

30. |IloreHnmasnbHast dHEPTUA [TuceMenHbI KOHTPOJIb;
CXKaTOM IMPY>KUHBI. YcTHBIM 01poc;

31. |Kunernueckass  »HEprus. [TuceMenHbI KOHTPOJIb;
TeopemMa 0 KMHETHMYECKOU VYcrHbIi OIIpOC;
SHEPTHUH.

32. |3akoH COXpaHEHUS [TuceMeHHBIM KOHTpOJIb;
MEXaHUYECKOH YHEPTUU. YcTHBIN ompoc;

33. | Ypok-uccienoBaHue.. [MpakTudeckas pabora;
Nzyuenue 3aKOHA
COXPAaHEHHUS SHEPTUU.

34. | O6oOmarommii  ypok 10 [MucrmMeHHbIH KOHTPOJIb;
TeMe "B3zauMonencTBue VcrHbII OIpoc;
Ten", "3aKOHBI
COXpaHeHHus'".

35. |K/P Ne2. BzammogjeiicTBue KontponbHas pabora;
Tel. 3aKOHBI COXPAHEHHU.

36. | KonebaTtenpHOE NBHKECHHUE. [MucrMeHHBbIH KOHTPOJIb;
OcHOBHBIE YcrHbI OIIpOC;
XapaKTEPUCTUKU
KoJIeOaHUH.

37. | Maremaruueckuii 5 [TuceMenHbI KOHTPOJIb;
NPY>KUHHBI MAsITHUKHU. YcTHBIN 0IIpoc;

38. |IIpeBpamicHue SHEPTUU [TuceMeHHbIIH KOHTPOJTb;
pu Kosie0aTeIbHOM YcrHbii OIIpOC;
JIBUKCHHH.

39. | 3aryxaromue kojaeOaHMs. [InceMeHHBIM KOHTpOJIb;

YcTHBIT onpoc;

40. | BeinyxaeHHBIC KOJIeOaHUsI. [MuceMeHHBIiH KOHTPOJIb;
Pe3onanc. YcTHBIN o1poc;

41. | Ypok-uccienoBaHue. [TpakTrueckas pabora;
Onpenenenne 4YacToThl M
nepuo/ia KOJIeOaHUit
MaTeMaTH4eCKOT0o u
MPYXKUHHOTO MasiTHUKOB.

42. | O6oOmaronmuii  ypok 1o ITnceMeHHBIH KOHTPOJIb;
TemMe "MexaHuyeckue YcrHbIi OIpoc;

KoJicOanus".




43. | MexaHuueckue BOJIHBI. IIncemenHbI KOHTPOIIb;
CBOWMCTBA  MEXaHUYECKUX YcrHbIi OIpoc;
BOJIH.

44, | JlnvuHa BOJIHBI M CKOPOCTH [TuceMenHbI KOHTPOJIb;
€€ pacIpOoOCTpaHEHUs. YcTHBIM 01poc;

45. |MexaHu4ecKkue BOJHBI B [TuceMenHbI KOHTPOJIb;
TBEPAOM Telne, YcerHbii OIIpOC;
CEHCMUYECKHE BOJIHBI.

46. |3Byk. I'poMKOCTh 3ByKa U [TuceMenHbI KOHTPOJIb;
BBICOTA TOHA. VYeTHbII onpoc;

47. | OrpakeHue 3ByKa. IIncemenHsbIi KOHTpOJIb;

VYeTHbIl onpoc;
48. | NH(dpa3Byk u yIbTpa3ByK. [MucbmenHbII KOHTPOJIb;
VYceTHbIl onpoc;

49. | O6oOmaromuii  ypok 1o IInceMeHHBIH KOHTPOJIb;
TeMe "MexaHuueckue YcrHbiit OIIpoC;
BOJIHBL. 3BYK".

50. [K/P Ne3. MexaHuveckue Kontponbnas pabora;
KoJ1e0aHusl U BOJHBIL.

51. |DnexTpoMarHUTHOE MOJe€. [TuceMeHHBIM KOHTpOJIb;

YeTHBIN 01poc;

52. | DnekTpoMarHuTHBIE [IncemenHbIi KOHTpOJIb;
BOJIHBI. CBOMCTBa YcrHbI OIIpOC;
AEKTPOMArHUTHBIX BOJIH.

53. |Ilxana IInceMeHHBIH KOHTpOJIb;
3JIEKTPOMATrHUTHBIX  BOJIH. VYcerHbIi OIIpoC;
Hcnonb3oBanue
ANEKTPOMAarHUTHBIX  BOJH
JIJIS COTOBOM CBSI3H.

54. | DnexTpoMarHUTHast [IncemenHbIi KOHTpOJIb;
[IpUpoza CBETA. YeTHBIN 01Ipoc;

55. | CkxopocTb CBeTa. [TuceMeHHbIiM KOHTPOJIb;
BosiHOBBIE CBOMCTBA CBETA. YcTHBIM 01poc;

56. | Ypok-uccrnenoBaHue. [IpakTnueckas pabora;
N3yuenne
AJIEKTPOMAarHUTHBIX BOJIH C
IIOMOIIBIO MOOHIILHOTO
TenedoHa.

57. |JlyueBass Mojaenb CBeTa. ITnceMeHHBIH KOHTPOJIb;
Hcrounnku CBETa. YcrHbI OIIpOC;
Pacnpoctpanenue cBera.

58. |3armenus Connna u JIyHbl. IIncemenHbI KOHTpOJIb;

VYcTHbIM onpoc;
59. | Otpaxkenue cBeTa. 3aKOH [IuceMeHHBIM KOHTpOJIb;

OTpaXCHUs CBETA.

VYcTHbIM onpoc;




60. |IInmockoe 3epkaio. [TucrmMeHHbIH KOHTPOJIb;
YcTHbIN onpoc;

61. |IIpenomnenue CBETAa. IIncemenHsIit KOHTPOIIb;
3aKOH MPEJIOMJICHHS CBETA. YcrHbIi onpoc;

62. |IlomHoe BHYTpEHHEE [MuceMeHHBII KOHTPOJIb;
OTpaKEHUE. YcrHbiit OIIpoC;
Hcnons3oBanue  MOJHOTO
BHYTPEHHEI0 OTPAXKEHHUS.

63. |Jlumza. Xom myweir B [MucrmMeHHbIH KOHTPOJIb;
JIMH3E. YcrHbiit OIIpOoC;

64. | 300paxenusi, gaBacMble [TuceMeHHbIM KOHTpOJIb;
JIMH30H. VYeTHbIl onpoc;

65. | OnTuueckas cucrema [IncemenHsIi KOHTPOIIb;
¢doroanmnapara, VYcTHblIi 0I1poC;
MHUKPOCKOTIIA U TEJIECKOIIa.

66. |I'maz xak  onTHyeckas [MucrmMeHHbIH KOHTPOJIb;
cucrema. bimszopykocts u YcTHbIi 0OI1poC;
JTaTbHO30PKOCTb.

67. | Ypok-uccienoBaHue. [IpakTuueckas pabora;
N3yuenue CBOICTB
n300pakeHus B IMH3AX.

68. | Pemenue 3amay. [MucrmMeHHBbIH KOHTPOJIb;

YeTHBIN 01poc;
69. |Pasnoxxenme Oenoro ceera [MucrMeHHBbIH KOHTPOJIb;
B CIIEKTD. OnbIThI YcrHbIi OIIpOoC;
HeroTona.
70. | UnTepdepenuus ceera. IInceMeHHBIM KOHTpOJIb;
YceTHBII onpoc;

71. | Iudpakuus csera. IInceMeHHBIH KOHTpOJIb;
YceTHBII onpoc;

72. | Qucnepcus cBera. IIncemenHbIi KOHTPOIIb;
VYceTHBII onpoc;

73. | Ypok-ucciieJoBaHue. [IpakTrueckas pabora;
Nzyuenue pa3ioxXeHus
0enoro cBeTa B CHEKTP.

74. | O6o0maromuii  ypok 1O ITnceMeHHBIH KOHTpOJIb;
Teme "CBeTOBBIE SIBIICHUS". YcTHBIN onpoc;

75. |K/P Ne4.  CseroaBble KoHnTponbHas pabora;
SIBIICHHSL.

76. |Onwitel  Pesepdopma wu [TucbmeHHbII KOHTPOJIb;
IJIaHeTapHas MOJIETTb YcrHbIi OIpoc;
aToma.

77. |Monenr aroma  bopa. [TucpmenHbII KOHTPOJIb;
Hcnyckanue u VYcerHbii OIIpoC;

IIOI'JIOIICHUC CB€Ta




aromoMm. KBaHra.

78. | Tumbl ONTUYECKUX [TuceMenHbI KOHTPOJIb;
CIIEKTPOB. JIuneinyatsie YcerHbii OIIpOC;
CHEKTpBHI.

79. | Ypok-uccienoBaHue. [IpakTuueckas pabora;
Habmntoienue criomHoro u
JIMHEWYaTOro CIIEKTPOB
U3ITy4eHUSI.

80. |PammoakTmBHOCTE. Anb(da, IIucemeHHBIH KOHTPOJIb;
0eTa U TaMMa U3ITy4YEHUSI. YcTHBIN onpoc;

81. |Crpoenne aTroMHOro sjapa. [MucbmenHbII KOHTPOJIb;
H3oTomsl. VYeTHbIl onpoc;

82. | PammoakTuBHBIC [TuceMeHHBIM KOHTpOJIb;
MIpEeBpALICHUS. YcTHBIN onpoc;

83. |Ilepuon noJrypacraja [TuceMeHHbIi KOHTPOJIb;
aTOMHBIX SA1EP. VYceTHBII 0onpoc;

84. |Pemenue 3a1ad. [TuceMeHHbIi KOHTPOJIb;

VYceTHBI 0onpoc;

85. |Snepubie peaxIuu. [TuceMeHHbIi KOHTPOJIb;
3aKOHbI COXpaHECHUs VYcerHbii OIIpOC;
3apsA0BOIO M MaccoOBOTO
quces.

86. |DOHeprus CBsSI3U ATOMHBIX IInceMeHHBIH KOHTpOJIb;
snep. CBs3p  Maccel U YcTHBIN OIIpOoC;
JHEPIrUH.

87. | Ypok-ucciemoBaHue. [TpakTuueckas pabora;
Hccnenosanue TPEKOB
3apsSOKEHHBIX  YacTUI[ IO
TOTOBBIM (poTOrpadusm.

88. | Peakmms CHUHTE3a u [TuceMeHnHBIM KOHTpOJIb;
JeNeHUs SAep. YeTHBIN 01Ipoc;

89. | Ucrounuku SHEPruu [TuceMeHHbIiM KOHTPOJIb;
Connua u 3Be37. VYcrHbIl onpoc;

90. | Anepnas DHEpreTHKa. IIncemenHbIi KOHTPOIIb;
Bbrnonornueckoe nercTBHE VceTHbIi OIIpoC;
paavoOaKTUBHBIX
W3JTyYEHHI.

91. | Ypok-uccnemoBaHue. [IpakTnueckas pabora;
N3mepenune
paavalluOHHOTO ¢dona
JIO3UMETPOM.

92. | O6oOmaronuii  ypok 1o [TucrMeHHbIH KOHTPOJIb;
TemMe "KBanToBbIie YcrHbIi OIpoc;
SIBJICHUS"

93. |K/P  Ne5.  KsanTOBBIC KontponbHas pabora;




SIBJICHHA.

94. | O6o6maromee nopropenue | 1 [TucpmeHHBII KOHTPOJIb;
no Tteme '"MexaHudyeckoe YcrHbIi OIIpOoC;
nBIxeHue"

95. | O6o6matomee nopropenne | 1 [MuceMeHHBII KOHTPOJIb;
no teme "B3aumMopericTBue YcrHbiit OIIpoC;
TeJ. 3aKOHBI COXpaHeHus".

96. | O6ob6marommee nopropenue | 1 [TucpmeHHBII KOHTPOJIb;
no teme "MexaHuueckue YcrHbIi OIIpOC;
KOJIeOaHUs U BOJIHBI'".

97. | O6o6maromniee mosropenue | 1 [TucrmMeHHbIH KOHTPOJIb;
1o TeMe YcTHbIN OTIpOoc;
"DJIEKTPOMAarHUTHOE TI0JIE
u ANEKTPOMAarHUTHBIC
BOJIHBI".

98. | O6ob6maromee nopropenue | 1 [TucbmenHbI KOHTPOJIb;
o TeMe "3aKoHBI YcrHbiit OIIpoC;
pacmpocTpaHeHus cBeTa'.

99. | O6o6mraromee mopropenue | 1 [TuceMeHHbIM KOHTPOJIb;
nmo teme "JluH3pl W YcrHbiit OIIpoC;
ONTHYECKHE TPHOOpPHI".

100. | O6o6maromiee nosropeHue | 1 [MucrMeHHBbIH KOHTPOJIb;
no teMme "Hcmyckanue u YcrHbIi OIIpoC;
MTOTJIONIEHUE CBETa
aTOMaMH. Crpoenue
aTOMHOTO sipa"

101. | O6o6matomee moBropenue | 1 [TucerMeHHbIH KOHTPOJIb;
o TEME "SAnepHbie Y crHbIi OIpoc;
peakuun'.

102. | UToroBoe TeCTHpOBaHUE. 1 TectupoBanue

OBIEE KOJIMYECTBO 102 11

YACOB I10 [TPOT'PAMME
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