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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO 0O01Iero oOpa3oBaHUs
COCTaBJIECHAa Ha OCHOBE MOJOXEHHH M TpeOOBAHMUU K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOW MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuétom (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yaeoHoro npeamera «Dusmkay.

Copepxanue mnporpamMMmbl 1o (U3UMKE HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYYalOIIMXCS W OPraHu3aldi0 H3Yy4eHUs
¢u3nKn Ha ACSITETHLHOCTHOW OCHOBE. B mporpamMme mo (u3nke y4UTHIBAIOTCS
BO3MOXKHOCTH Yy4eOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0
IUITAHUPYEMBIM JINYHOCTHBIM M METANPEIMETHBIM PE3ybTaTaM 00Y4YEeHHUs], a TAKKE
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYUYHBIX YYE€OHBIX NPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUs.

[TporpamMma no pu3MKe ycTaHABIMBACT paclpeieieHre yueOHOro MaTepuaa
o rojgam oOyudeHus (MO Kjaccam), MpejjiaracT MPUMEPHYIO MOCIeI0BaTEIbHOCTD
U3YyYEHUsl TEM, OCHOBAHHYIO Ha JIOTUKE DPa3BUTHUS IMPEIMETHOIO COJIEp)KaHUS U
y4€Te BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIuXCsl.

[Iporpamma mo @usuke pa3paboTaHa C ILEIbIO OKa3aHUS METOJMYECKOU
MIOMOIIIM YYUTEINIO B CO3JaHUH pabodeil mporpaMMbl 0 y4eOHOMY MPEAMETY.

®du3zrkKa ABIAETCA CUCTEMOOOPA3YIOMIMM JIJIsl €CTECTBEHHOHAYYHbBIX Y4€OHBIX
OPEIMETOB, TOCKOJbKY (PU3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U
SBJICHUM, W3y4aeMbIX XUMHUEH, Ouomoruen, acTpoHoMuend u Qu3nIecKoi
reorpaduedi, BHOCHUT BKJAJ B €CTCCTBEHHOHAYYHYI) KapTHHY  MUDa,
OpeoCTaBsieT HamOojee sACHble 00pa3lbl MPUMEHEHHs] HaydHOTO METO]a
NO3HAHHUS, TO €CTh CII0CO0a MOTYYEHUS JOCTOBEPHBIX 3HAHUM O MUDE.

OpnHa W3 TIaBHBIX 3a/a4d (PU3MYECKOTO OOpa3OBaHMsI B CTPYKType OOIIero
00pa30BaHUs COCTOUT B (POPMHPOBAHUM ECTECTBEHHOHAYYHOW TIPaMOTHOCTH U
HUHTepeca K HayKe y 00yJaroImuxcs.

W3yuenne ¢Qusuku Ha 0a30BOM ypOBHE TMpEAINOiaraeT OBJaJICHUE
CIICAYIOIUMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIUMHU €CTECTBEHHOHAYUYHYIO
TPaMOTHOCTb:

e HAy4yHO OOBSCHSATH SIBJICHMUS,;

e OILICHUBATh U NOHUMATh OCOOEHHOCTH HAYYHOI' O UCCIIC0BAHUS;

e UHTEPIPETUPOBATH  JaHHBIE HW  HCIOJNb30BaTh  HAy4dHBIC
JI0Ka3aTeNIbCTBA JJIsl TIOJy4EHUS BBIBOJOB.

Henu wusydyeHus (PU3UKK Ha YypOBHE OCHOBHOTI'O OOIIEro 0O0pa3oBaHUS
ompeneneHsl B Konuenmuu mnpenoaaBaHus ydyeOHoro mnpenmera «@Dusuka» B
oOpa3oBaTelbHBIX opranu3anusx Poccuiickoit deneparuu, peamu3yronmux
OCHOBHBIE  00111€00pa3oBaTelIbHbIE MPOrPaMMBbl, YTBEPKIEHHOM  pElIeHUEM



Konnerun MunucrepctBa npocerieHus Poccutickoit denepanuu (IpoToKoa oT 3
nekadbps 2019 r. Ne I1K4BH).
Hesan uzyyeHus Gpusnku:

NpUOOpPETeHHE WHTEpeca W CTPEMIICHHMsS] OOYydJaromMXcsi K HaydYHOMY
W3YUYCHUIO TPUPOBI, PA3BUTHE HMX HHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

pa3BUTHE TIPEICTABIICHUN O HAYYHOM METOJIE MO3HaHUs U (hopMUpoOBaHUE
MCCIIEIOBATEIBCKOTIO OTHOIICHUS K OKPYXAIOIIUM SIBIICHUSIM;
dbopMUpOBaHWE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjabTaTa HW3ydEHUS
OCHOB CTPOEHHUS MaTepuu U (HYHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TIPEACTABICHUNW O POIM (U3UKU ISl PA3BUTHS JPYTUAX
€CTECTBEHHBIX HAYK, TEXHUKHA U TEXHOJIOTUU;

pa3BUTHE  TPEACTABICHMM O  BO3MOXHBIX  cdepax  Oynyuiei
npoecCHOHaTbHOU NEATEIIbHOCTH, CBI3aHHOW C (DM3MKOM, MOATOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HalpaBIICHUU.

JlocTmkeHne 3THX Telield mporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o011ero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3214

npuoOpeTeHne 3HAaHUW O JIUCKPETHOM CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUECKHX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSX;

MpuoOpEeTeHNEe YMEHHI OINMUCHIBATH U OOBSCHITH (DU3UYECKUE SIBJICHUS C
UCIOJIb30BAaHUEM TOJIYUCHHBIX 3HAHUMH;

OCBOCHUE METOJOB pELICHUS] MPOCTEUIINX pacuy€THBIX 3aJad C
UCIOJIb30BAaHUEM buznIecKux MOJIEIeH, TBOPYECKUX u
MPAKTUKOOPHUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUHN HaAOJI0/1aTh MPUPOAHBIC SIBICHUS U BBIMOJIHATH OMBITHI,
nabopaTopHbie  pabOThl W OKCIEPUMEHTAIbHBIE HMCCICAOBAHUS C
WCIOJIb30BAaHUEM U3MEPUTENBHBIX TIPUOOPOB;

OCBOCHHUE MPUEMOB pabOThl ¢ MH(MOpMaIMEH (PU3NUECKOTO COACpKAHUS,
BKJIFOYAsi HHPOPMAITUIO O COBPEMEHHBIX JOCTIDKCHUSAX (PH3UKH, aHAIN3 U
KPUTUYECKOE OlIEHUBaHUEe MHGOpMaLINH;

3HAKOMCTBO €O chepamu npodeccuoHanbHON eITeIbHOCTH, CBI3aHHBIMU
C (u3MKOM, M COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBaHHBIMH Ha
JOCTIKEHUSIX (PU3NUECKON HAYKH.

Ha wusyuyenue ¢usuku (0a30Bblii ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

oOpa3oBanus oTBoAUTCS 238 yacoB: B 7 kjacce — 68 "yacoB (2 yaca B HeJeN0), B 8
Kjacce — 68 yacoB (2 vaca B HeAenmo), B 9 kiacce — 102 gaca (3 yaca B HeelO).

[Ipennaraemsiii B nmporpamme 1o (pusuke nepedeHp 1ad0paTopHBIX paboT U
OITBITOB HOCUT PEKOMEHAATEIILHBIN XapaKkTep, YUUTEIb JIeJaeT BEIOOP POBEICHUS



7a00paToOpHBIX PabOT U OMNBITOB C YYETOM HMHAUBUAYAJTbHBIX OCOOECHHOCTEH
00y4Jaromuxcs, CIHUCKa JKCIEPUMEHTAIBHBIX 3a/JIaHHM, MpeiaraéMbIX B paMKax
OCHOBHOI'O TOCYAapCTBEHHOI'0 3K3aM€EHA M0 (PU3HKE.

COAEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u eé pojib B NO3HAHUM OKPYKAKOLIET0 MUPA.

®usuka — Hayka o mpupone. SBneHus npuponsl. PU3HYECKHUE SBICHUA:
MEXAHUYECKHUE, TEIUIOBBIC, ITIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

®dusznueckne BenuyuHbL. M3Mepenne @usnueckux BenuMuuH. DPuU3nYecKue
puoopsl. [TorpemHocts n3mepennii. MexxayHapoiHasi CHCTEMa €INHHILI.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKd U3Y4alOT MPUPOAY.
EcTecTBeHHOHAYYHBI METOJ TMO3HaHUSA: HAONIOJIEHUE, IMOCTAHOBKAa HAyYHOTO
BOIIPOCA, BBIABMKEHHUE TUIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TMIIOTE3, OOBSICHEHHE
HaOmoaaemMoro aBieHus. Onucanue (GU3NYECKUX SIBICHHUI C IOMOILbIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHM4YeCKHE, TEIUIOBbIE, JJIEKTPUYECKHUE, MAarHUTHBIE, CBETOBBIE

SIBJIICHHUSL.

2. @usnyeckue npuOOpPHl U MpoLeaypa NPsMbIX WU3MEPEHHUI aHAJIOTOBBIM U

1M (pPOBBIM TPUOOPOM.
Jlabopamopuusie pabomel u onvimel.
1. OmnpezaeneHue LEHbI IEJICHUS IKaJIbl U3MEPUTEIHLHOTO MPUOOpA.
2. H3mepeHune paccTosiHui.
3. H3mepenne 06bEMa )KUIKOCTH U TBEPAOTO TENA.
4. OmnpeneneHue pasMepoB MaJIbIX TeEL.
5. M3mepeHue TtemmeparTypbl P IOMOLIM >XKUAKOCTHOIO TEPMOMETPA H
JlaTYMKa TEMIIEPATYPHI.

6. IIpoBeneHue uCCIEeNOBaHUS IO MPOBEPKE THIIOTE3bI: NAIBHOCTH IIOJNETA
HiapvKa, MyIEeHHOI0 TOPU30HTAILHO, TeM OOJblle, 4eM OOJbIlIe BhICOTA
IyCKa.

Paszgea 2. [lepBoHayaibHbIC CBEACHHS O CTPOCHHMHU BelleCTBA.

Crpoenue BemecTBa: aToOMbl M MOJEKYJbI, HX pasMepbl. ONbITHI,
JOKa3bIBAIOIIHE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBm>kenne wyactur BemectBa. CBSA3b CKOPOCTH JBWKEHHS YacTHL C
Temrieparypoir. bpoyHoBckoe nBmwxkenne, nuddysus. BzaumopeiicTBue vacTwuil
BEILECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.



ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHHUE Ta30B, KUAKOCTENM M TBEPIBIX
(kpucTaJUTMUECKUX) Tell. B3amMOCBs3b MEXIYy CBOMCTBAMU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJSIPHBIM CcTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpoyHOBCKOTO IBUXKEHUS.

2. Habmonenue nuddy3un.

3. HaGmogenue  siBiICHUN,  OOBSACHAIOUIUXCS  MPUTSHKEHUEM WM

OTTAJIKUBAHHEM YaCTHI[ BEILIECTBA.

Jlabopamopuuvie pabomel u onvimel.

1. OueHka JuaMeTpa aroMa METOAOM pPSA0B (C  HMCHOJb30BAaHUEM

dororpaduii).

2. OmnbITHI 1O HAOJIIOICHUIO TEMIOBOTO PACHIMPEHUS T'a30B.

3. OmbITHI MO OOHAPYKEHUIO TEUCTBHSI CHII MOJICKYJIIPHOTO TIPUTSIKCHUSI.

Pa3nen 3. /IBu:KeHHe U B3aUMOAelicTBHE TeJl.

Mexannueckoe JBUKEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM ABWKEHUH. Pacuér myrtu u
BPEMEHHU JIBUKECHUA.

SBnenne wmHepuuu. 3aKOH WHEpUMHU. B3auMonencTBHE TEl Kak NMpUYHAHA
W3MEHEHUSI CKOPOCTH JBWXKEHHMS Tel. Macca KkKak Mepa HWHEPTHOCTH Teda.
[InoTtHOCTh BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B E€IUHUIIE
00BnEMa BelecTBa.

Cuila Kak XapakTepUCTUKa B3auMoJielcTBUsA Tena. Cuila ynpyrocTd W 3aKOH
I'yka. 3MepeHue cuiibl C MOMOIIBIO AUHAMOMETpa. SBJICHHE TIATOTEHUS U CHUJIA
TskecTd. Cuila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CHUJI, HalpaBJICHHBIX MO OJHOW MpsAMoil. PaBHoxaelcTByromas cui. Cuiia TpeHus.
TpeHue CKOIbXKEHNs U TPEHHE MOKOs1. TpeHne B IpUpoae U TEXHUKE.

Hemoncmpayuu.

Habmonenre MexaHn4ecKkoro JBUKEHUS Teja.
N3mepeHue CKOpoCTH MPSIMOJIMHENHOTO JIBUXKEHUS.
HaGmonenue siBieHUs] MHEPLIMH.

CpaBHEHHE MAcC IO B3aUMOJIEVCTBHIO TEIL.
. CnoxxeHue cuil, HalpaBJICHHBIX 110 OJTHOW MPSIMOM.
Jlabopamopuusie pabomul u onvimel.
1. OmpeneneHrue CKOPOCTH PAaBHOMEPHOTO JIBMKCHUS (IIapHKa B KHIKOCTH,
MOJIEJH JIEKTPUYECKOTO aBTOMOOUJISL U TaK Jajiee).
2. OmpepeneHue CpelHEed CKOPOCTH CKOJBbXKEHHsS OpycKa WM LIapuKa IO
HaAKJIOHHOM INIOCKOCTH.

1
2
3
4. HalmoneHue n3aMeHeHUs! CKOPOCTH IIPU B3aUMOJECHCTBUU TEIL.
5
6



Ornpenenenue IOTHOCTA TBEPAOTO TEIA.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTskeHus (nedopmannn)
MIPYKUHBI OT IPUIIOKEHHON CHJIBI.

5. OmnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIBI TPEHMS CKOJIBIKEHHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOLIMXCS IOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbILIEHUSI U YBEJIWYEHUs aBieHus. [laBneHue rasa.
3aBUCUMOCTh JaBj€HMsS Ta3za OT 00béMa, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, XUAKOCTAMU K razamu. 3akoH Ilackans. ITHeBMarnueckue
MalIuHbl. 3aBUCUMOCTb JABJICHUS KUJIKOCTU OT IIyOuHBI. ['mapocraTudeckuid
napagokc. CooOmraromnuecst cocyasl. ['uapaBmyeckue MexaHu3Mbl.

Atmocdepa 3emnn u atmochepHoe naminenue. [IpuuuHbI CyliecTBOBaHUS
BO3AyHON 000s0uku 3emau. OmnbiT Toppuuennu. M3mepenue arMmochepHOro
JaBJIeHUs. 3aBUCUMOCTb aTMOC(HEPHOr0 JIaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 11 U3MepeHus: aTMoCc(HEPHOro JaBICHUS.

JlelicTBuE KUIAKOCTH U ra3a Ha NOTPYKEHHOE B HHUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JABJICHUS ra3a OT TEMIIEPATYPBL.

Ilepenaua naBneHUs )KUIAKOCTBIO U Ta30M.

Coob1maroniuecs Cocypl.

['mapaBauyueckui nmpecc.

[IposiBnenue nercTBrs aTMOC(HEPHOTO TaBJICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHUIIBI OT 00BbEMA MOTPYKEHHOM YacTu
T€Ja U IJIOTHOCTU KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIECH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YCIOBHE IIJIaBaHMS TEJI: IUIABAHUE WIM IIOTPYKEHUE TEJl B 3aBUCUMOCTHU

o vk~ w N

=

OT COOTHOLIEHUS IJIOTHOCTEW TeJa U )KUIAKOCTH.

Jlabopamopusie padbomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tea B BOAE OT 00bEéMa MOTPYKEHHOU B
MKUJKOCTh YaCTH TEa.

2. OmnpenenceHue  BBITUIKMBAIOMIEH  CHJIBL, JICMCTBYIOIIEWM HA  TEIO,
IIOI'PYKEHHOE B JKUIKOCTbD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKHBAIOLIEH CUJIBI, JEHCTBYIOIIEH Ha TEIO
B KHUJKOCTH, OT MacChl TeJa.

4. OnpITBI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAIKMBAIOLICH  CHJIBI,
JEUCTBYIOIIE Ha TeJlo B JKUAKOCTH, OT OOBEMA MOTpy:KEHHOM B
KHUJKOCTh YaCTU T€JIa U OT TUIOTHOCTHU KUJKOCTH.



5. KoHcTpyupoBanue apeomeTpa WIM KOHCTPYHMPOBAaHUE JIOAKA W
OIpelIEIICHUE €€ IPY30I10IbEMHOCTH.

Paszgea S. PaGora u MmomiHoCTh. JHEpPrus.

Mexanundeckasi padbota. MOIIHOCTb.

[IpocThie MexaHM3MBL: pblyar, OJOK, HaKJIOHHAs IIOCKOCTh. [IpaBuio
paBHOBecusi pbiuara. [IpumeHeHMe mpaBUIa paBHOBECHS phluara K OJIOKY.
«3onoroe mnpasuio» wmexanuku. KIIJ[ mpocteix wmexanusmoB. IIpocTeie
MEXAHU3MBbI B OBITY U TEXHHKE.

Mexannueckas dHeprus. KuHeTMueckas ¢ NOTECHLMWAJIbHAS JHEPIUSL.
[IpeBpamienne 0JHOrO BH1a MEXAHUYECKOM SHEPTUU B APYroi. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepbl IpOCTHIX MEXaHU3MOB.

Jlabopamopuuvie pabomul u onvimel.

1. OmnpeneneHue pabOThl CUJIBI TPEHHS MPU PAaBHOMEPHOM JABMKEHUHU Tela

10 TOPU30HTAJILHOW ITOBEPXHOCTH.
2. HccnenoBanue ycinoBUM paBHOBECHS pblyara.
3. M3amepenne KIIJ] HaKJTOHHOW MIIOCKOCTH.

4. H3ydyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPIHH.
8 KUIIACC

Pa3znen 6. TerioBble siBJICHUS.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHUS
BelllecTBA. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONbITHI, MOATBEPXKAAIOIINE
OCHOBHBIE MOJIOKEHHS MOJIEKYISIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPAOro, >KUJIKOTO W Tra3000pa3HOr0 COCTOSIHUM BEIIECTBaA.
Kpucrannmuueckue u amopdusie tena. OObsICHEHUE CBOWMCTB ra3oB, *KHAKOCTEH U
TBEPABIX TEI HA OCHOBE TOJIOKEHUU MOJNEKYISIPHO-KNHETUYECKOW TEOPHHU.
CmauuBaHN€E M KaWUISIPHBIE SIBJIEHUA. TEIUIOBOE pacIIMPEHUE U CKATHE.

Temneparypa. CBsA3b TeMmIeparypbl CO CKOpPOCTBbIO TEIJIOBOIO JBHKEHHUS
yacTull. BuyTpeHHsass »sHeprusi. CrnocoObl H3MEHEHHsSI BHYTPEHHEH OJHEprumu:
Terionepeaayda u COBEpIIEHUE paboTHI. Buasl TEIUIoNEpEeAayuH:
TEIIONPOBOJHOCTh, KOHBEKIIMS, U3ITyYCHHUE.

KonnuectBo TemnoTel. YenbHas TEMIOEMKOCTh BellecTBa. TemiaooOMeH u
TEIJIOBOE paBHOBecHME. YpaBHEHUE TenjoBoro Oananca. IlnaBnenue wu
OTBEPAEBAHUE KPUCTAUIMYECKUX BEIIECTB. YJenbHAas TEIUIOTa IUIABJICHMUS.
[TapooOpaszoBanue u koHaeHcanus. Mcnapenue. Kunenue. YiaenpHas Ttemiora
napooOpa3oBaHusa. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpHOro
JABJICHUS.

BrnaxHocts Bo3myxa.



OHeprus TOIMBa. Y JeJbHas TeIIOTa CrOpaHusl.

[Tpunuuner pabotel TeruioBeiX ABuratenedt KIIJ[ TertoBoro aBurarers.
TerioBbIe IBUTATENH U 3alIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MIPEBPAILICHUS SHEPTUM B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1.

2
3
4.
5

£ o N o

10.
11.
12.
13.

HaOmronenue OpoyHOBCKOTO IBUKEHUSI.

Hab6monenne nuddysum.

HaGmronenue siBieHU cMauuBaHUs U KaMWUISIPHBIX SBJICHUM.
HaOmronenue TenioBoro pacuiupeHus Tell.

W3MeHeHne NaBlieHUs ra3a Mpu M3MEHEHWU 00bEMAa U HAarpeBaHUU WITU
OXJIQKICHUU.

[IpaBuna u3MepeHus: TEMIIEPATYPBHI.

Buns! Teruionepenayu.

OxJa’xieHne Mpu COBEPIICHUN PAOOTHI.

HarpeBanue npu coBepiieHnr paboThl BHEIIHUMU CUJIAMHU.
CpaBHEHUE TEMITOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HaOmronenue kunenus.

HaOmronenune nocTossHCTBa TeMIEpaTyphl MIPH MJIaBICHUU.
Monenu TenJIOBBIX ABUTAaTEIICH.

Jlabopamopmuuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpIThl IO OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSIKEHUS.
OneITHI IO BBIPAILMBAHUIO KPUCTAJUIOB IOBAPEHHON COJIM WK caxapa.
OnbITel 10 HAOJMIOACHUIO TEIUIOBOTO PACUIMPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEJL.

Omnpenenenue 1aBieHUs BO31yxa B OaJIJIOHE MINPUIIA.

OneITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO31yXa OT €ro
00BbEMa U HarpeBaHUS WM OXJIAXKICHHUSL.

[IpoBepka runoTe3bl TMHEUHOW 3aBUCUMOCTHU JJIMHBI CTOJIOWKA JKUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne u3MEHEHHs] BHYTPEHHEW OJHEpruu Tena B pe3yibTaTe
TEIUIONepeauu U pabOThl BHEILIHUX CHJL.

HccnenoBanue sIBJIEHUS TEIJIOOOMEHA MpPU CMEUIMBAHUM XOJIOAHOW U
ropsiuer BOJBI.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IIOJYYEHHOI'O  BOJOM  IIpU
TEMJI000MEHE C HArPEThIM METAUIMYECKUM LUIUHAPOM.

OnpeneneHue yaeabHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanue nponecca nenapeHusl.

Ornpenenenre OTHOCUTENBHON BIAXKHOCTH BO3yXa.

OnpeneneHue yaeabHOM TEIUIOTHI IUIABIEHUS JIbJIA.



Paznen 7. diaekTrpuueckne ¥ MATHUTHBIE SIBJICHHUS.

Onektpuzauus Tena. [[Ba pona 3MeKTpUYEcKUX 3apsanoB. BzaumonericTBue
3apsoKeHHBIX  Tell.  3akoH KymoHa (3aBUCHMMOCTH  CUJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJI OT BETUYMHBI 3apSAJI0B U PACCTOSHUS MEXK]TY T€JIaMu).

Onektpuueckoe mone. Hanpsk€HHOCTh 3iekTpudeckoro mnosd. [IpuHoun
CYINEPHO3UIIUN PTEKTPUUIECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenn snexkTpuyeckux 3apsioB. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsl.
Crtpoenne aroma. IIpoBOOHMKM W  JWDJIEKTPUKU. 3aKOH  COXPaHCHUS
3JIEKTPUYECKOTO 3apsiaa.

DJIEKTPUYECKUA TOK. YCIOBHS CYHIECTBOBAaHUS DJIEKTPUYECKOTO TOKA.
HcToyHMKN MOCTOSSHHOrO TOKa. JIeHWCTBUSL 3JEKTPUUECKOTrO TOKa (TEIJIOBOE,
XUMUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKHJIKOCTSIX U raszax.

Onektpuueckass 1enb. Cuima  Toka.  DJIEKTPUYECKOE  HANpPsHKEHUE.
ConpoTuBiieHHE MPOBOJHUKA. Y IETbHOE CONPOTHUBIICHHE BellecTBa. 3akoH Oma
s ydactka uenu. llocnmegoBarenbHOE W MApajvielIbHOE  COCIMHEHUE
MPOBOJHUKOB.

PaGota u MOIIHOCTH AJEKTPUYECKOro Toka. 3akoH Jlxoynsa—JleHna.
DNeKTpUYECKUe IIENU U MOTPEOUTENH dIEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

ITocrossHHblE ~ MarHuThl.  B3auMOIEWCTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MaruautHoe none. MarauTHoe noJjie 3eMJIM ¥ €r0 3HAYEHUE JJIs1 )KU3HU Ha 3eMIie.
OnbiT  Opcrena. MarHuTHoe mMoJie  DJIEKTPUYECKOro Toka. IIpuMeHneHue
AJIEKTPOMArHuTOB B TEXHUKE. JlefiCTBHE MAarHUTHOTO MOJIsl Ha MPOBOJAHUK C TOKOM.
DJIEKTPOABUTATENH TOCTOSIHHOTO TOKa. VCMONb30BaHUE SJIEKTPOABUTATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapajes. SIBneHue 3IeKTpOMarHuTHOW uHAyKuuu. [IpaBuio Jlenia.
DnekTporeHeparop. CrocoObl  TONyYeHUsT  BJICKTPUUYECKOM  DHEPruu.
DNEKTPOCTAHIINY HA BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DrneKTpu3aIus Tel.

JIBa pona 3JIEKTpUYECKUX 3apAJIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TEIL.
Y CTpOUCTBO U AENUCTBHE JIEKTPOCKOIIA.

DIIEKTPOCTAaTUYECKAsT NHIYKIIHS.

3aKOH COXpaHEHUS JEKTPUUECKUX 3apsi0B.

[TpoBOAHUKH U JUDIEKTPUKH.

MoaenupoBaHue CUIIOBBIX JUHUM IEKTPUUECKOTO TTOJIS.

HcTouHMKHM TOCTOSTHHOTO TOKA.
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JlelicTBHS DIEKTPUUECKOTIO TOKA.
10. DNEKTPUUYECKHUIN TOK B KUJIKOCTH.



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

25.

["a30BbI pa3psia.

N3MepeHne CUilbl TOKa aMIIepPMETPOM.

N3mepenne 3nekTpruiecKoro Hanpsi>KEHUsT BOJIbTMETPOM.

Peocrar u Mara3uH CONpOTUBIICHUN.

B3anmopgeicTBre NOCTOSIHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTH Pa3AECICHUS MOJFOCOB MarHuTa.
MoaenupoBaHue MarHUTHBIX MMOJIEW TMTOCTOSSTHHBIX MAarHUTOB.
OnbIT Dpcrena.

MarauTHoe 1oJjie ToKa. IJEeKTPOMarHur.

JlerncTBrMEe MarHMTHOTO TO0JIA Ha MPOBOJIHUK C TOKOM.
DIIEKTPOABUTATEIb MMOCTOSTHHOT'O TOKA.

HccnenoBanue siBIEHUS SJIEKTPOMArHUTHOW UHTYKIIUU.

OnbiTel Dapajnes.

3aBUCHUMOCTh HAMPABJICHUS HMHAYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HUMKHOBCHHS.

DJIeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopmuuvie pabomul u onvimel.

1.

o v kW

10.
11.

12.

13.

OnpITel 1O HAOMIOACHUIO DJIEKTPU3ALMM TEJI WHIAYKIUMEH U MpHU
COIPUKOCHOBEHUH.

HccnenoBanue nEWCTBUSI HJIEKTPUYECKOTO TIOJIE HA TPOBOJHUKU U
JTUDJICKTPUKH.

COopka 1 mpoBepka padOThI AJICKTPUUECKOM 1IETH MOCTOSHHOTO TOKA.
W3mepenure 1 peryiupoBaHue CUIIbI TOKA.

H3mepenure 1 perynupoBaHue HAMPSHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO YEpe3 PE3UCTOp, OT
COMPOTHUBIICHHS PE3UCTOPA U HAINPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIIHE 3aBHCHMOCTD AIEKTPUIECKOTO
CONPOTHUBJICHHSI TPOBOJHHWKA OT €ro JUIMHBI, IUIOMIAJA MOMEPEIHOTO
CEUCHUS U MaTepHaia.

[IpoBepka mpaBuia CIOKECHHS HAMPSHKEHUH TPU  MOCIEA0BATEILHOM
COCJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBmia a8 CHIBI TOKa TPH TapaJICTbHOM COSIUHEHUHU
PE3UCTOPOB.

Omnpenenenue padOThI IJTEKTPUUECKOTO TOKA, UIYIIIETO YE€PE3 PE3UCTOP.
OnpeneneHue MOITHOCTH JJICKTPHUYECKOrO TOKA, BBIICIIEMOW Ha
pe3ucTope.

HccnemoBanne 3aBUCHMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOYKY, OT
HaIpPsDKEHUS Ha HE.

Onpenenenne KIIJ HarpeBatensi.



14. UccnenoBanre MarHuTHOTO B3aUMOJECHCTBUS IOCTOSIHHBIX MAarHUTOB.

15. IByyeHre MarHuTHOrO IOJSl INOCTOSHHBIX ~ MarHUTOB IPU  UX
O0BEAMHEHUY U PA3/ICICHUY.

16. McciienoBanne 1eMCTBUSA DIIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTh CHJIBI  B3aUMOJIECHCTBHS
KaTylIKM C TOKOM M MarHuTa OT CHJIbI TOKAa W HaIpaBJICHUS TOKa B
KaTyIIKe.

18. I3yueHnue neicTBrsE MarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM.

19. KoHCcTpynpoBaHue 1 uzydyeHue paboThl 3JIEKTPOABUTATES.

20. I3smepenne KIIJI anekTpoaBuraTeaIbHOM YCTAaHOBKH.

21. OnbITBl IO  MCCIIEAOBAHUIO SIBJIEHUS DSJEKTPOMArHUTHOM WHIYKIIMU:
WCCIIEA0BAaHNE W3MEHEHWM 3HAYEHMS W HAIPaBICHUS HWHIYKLIHOHHOIO
TOKaA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJIeHHUS.

Mexannueckoe naBmkeHue. MarepuanpHas Touka. (Cucrema OTcyéra.
OTHOCHUTENILHOCTh MEXaHWYECKOIO JIBM)KEHMs. PaBHOMEpHOE MNpsSMOIMHENHOE
nerxeHue. HepaBHoMepHOE npsAMoiMHeEHOe nBukeHne. CpeaHsss 1 MTHOBEHHAs
CKOPOCTb T€Ja NP HEPABHOMEPHOM JIBUYKEHUU.

VYckopenune. PaBHOyckopeHHOe TpsMOJMHEHHOe JBukeHue. (CBoOomHOe
nagenue. Onbitel ["anues.

PaBHOMepHOE nBHXKEHHE TO OKpYKHOCTH. Ilepmon m yactora oOpaieHus.
JluneriHas u yrioBasi CKOpOCTH. LIEHTpOCTpEMUTETBHOE YCKOPEHHUE.

Ilepsoiii 3axk0oH HeroToHa. Bropoit 3akoH HeroTona. Tperuit 3akon HeroToHa.
[IpyuHLIMD CyNeprO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusl: cujla TPEHUS CKOIBKEHUS, CHUIIa
TPEHUS MOKOS, IPYTrUe BUAbI TPEHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHUE CBOOOJHOIO
nafgeHus. JIpmwxenue maner Bokpyr Coumnua. IlepBas kocmuyeckasi CKOPOCTb.
HeBecomocTs u nieperpysku.

PaBHOBecne MarepuanbHOW TOYKU. AOCOMOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOrO Teja C 3aKPEIUIEHHON OChIO BpaleHus. MomeHT cuibl. LleHTp TsxecTH.

Nmnynee Tena. M3meHeHne umnyinsca. MMnyinse cuibl. 3aKOH COXpPaHEHUS
UMITyJIbCa. PEakTUBHOE BU)KEHUE.

Mexanndeckass pabora W MOIIHOCTh. PaboTa CHJI TSXKECTH, YINPYrOCTH,
Tpenusi. CBsA3b S3HEpPruu U padboThl. [loTeHIManbHas SHeprus Tena, MOAHITOro Haj
MTOBEPXHOCTHIO 3eMJH. lloTeHManbHas sHeprus cxxkato npyxuHbl. Kunetnueckas
sHeprusi. TeopeMa 0 KMHETHYECKOW HHEPrHH. 3aKOH COXPAHEHHS] MEXaHUYECKOU
JHEPIUMu.



Hemoncmpayuu.

1.

AN A

9.

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

HaOmonenne MexaHMuecKoro IBUKEHUS Tella OTHOCUTENBHO Pa3HbIX TEll
OTCU€Ta.

CpaBHeHUE NyTe€ld M TPACKTOPUW JABMXKEHHUS OOHOIO M TOrO K€ Tena
OTHOCHTEJIBHO Pa3HBIX TEJI OTCUETA.

N3Mmepenne CKOpOCTH U YCKOPEHHUSI IIPSIMOJIMHENHOTO JIBUYKECHMUSL.
HccenenoBanne NprU3HAKOB PaBHOYCKOPEHHOT'O JBUYKECHMUS.

HaGmronenue nBr>KeHMs Tella O OKPY>KHOCTH.

HaOmonenne MmexaHM4eCKUX SIBJICHUM, TPOUCXOISAIINX B CHCTEME OTCUETa
«Tenexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHXKCHUU
OTHOCUTEIBHO KaOMHETa (PU3HUKH.

3aBUCUMOCTbh YCKOPEHHS Tejla OT MAacChl Tejla U JEUCTBYIOLIEH Ha HEro
CHJIBI.

HaGmronenne paBeHCTBa CUJT IPU B3aUMOJECHCTBUY TEIL.

M3MeHeHue Beca Teia P YCKOPEHHOM JIBH)KCHUH.

Ilepenava umIynbca Ipy B3aMMOJEUCTBAM TEIL.

[IpeoOpa3zoBaHusl SHEPTUH MTPU B3aUMOJIEHCTBUU TEJ.

CoxpaHeHre UMITYJIbCA ITPU HEYIIPYTOM B3aUMOJCHCTBUH.

CoxpaHeHre UMITYJIbca MTPU a0COTIOTHO YIPYTrOM B3aMMOJIEHCTBHM.
HaOmronenmne peakTHBHOTO IBUYKEHUSI.

CoxpaHeHre MEXaHU4YEeCKOW SHEPryM NPy CBOOOTHOM MaJCHHH.
CoxpaHeHHe MEXaHUYECKON SHEPIUH NPHU ABUKEHUU TeNa MO IEHCTBUEM

IIPY’KHAHBI.

Jlabopamopuosie pabomel u onvimel.

1.

KoncTpynpoBanue Tpakta Jjisi pa3roHa W JadbHEHIIIErO0 paBHOMEPHOTO
JBIKEHUS IAPUKA U TEJIEKKU.

OmnpeneneHue CpeaHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBMKCHUS
IIaprKa Mo HaKJIOHHOW TIOCKOCTH.

OnpeneneHue yCKOpEHHUsI Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOM THIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU IPU PABHOYCKOPEHHOM
JB>KCHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THIOTE3bI: €CIW TPU PABHOYCKOPCHHOM JBIDKEHHH 0e€3
HAYaJIbHOM CKOPOCTU IYTH OTHOCSITCS KaK Psii HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MTPOMEKYTKHA BPEMECHH OMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CHJIBI
HOPMAJILHOTO JTaBJICHHUSI.

Omnpenenenne KodhPUIMEHTa TPEHUS CKOJIbKEHUS.

OmnpeneneHue kECTKOCTH MPY>KUHBI.



9. OmnpeneneHue pabOThl CUIIBI TPEHHUS TP PAaBHOMEPHOM JBHKEHUM Teja
10 TOPU30HTAIILHON MOBEPXHOCTH.

10. Onpenenenue pabOThl  CUJIBI  YOPYrOCTH MOpU TOABEME Tpy3a C
HCIOJIb30BAaHUEM HEMOJIBHXKHOTO U MTOJBUKHOTO OJIOKOB.

11. I3yueHue 3akoHa COXpaHEHUs DHEPTUH.

Pazgen 9. Mexannveckue KoJ1e0aHUSA U BOJHBIL.

KonebarensHnoe aBuxeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUI: TIEPHO/I,
4acToTa, aMIUIUTyaa. MaremaTnieckuil U MpyKUHHbIM MasTHUKU. [IpeBpaiieHue
SHEPTUU MPH KOJICOATEITHPHOM JIBIKCHUH.

3aTyxawmue  KojeOaHusl. Beinyxaennbie  koJjieOaHwUs. Pe3onanc.
Mexannueckue BoiHbl. (CBolcTBa MexaHuWdyeckux BoiH. [IpomonbHble U
MonepeuHble BOJIHBL. J[TMHA BOJHBI M CKOPOCTh €€ pPacHpOCTpPaHEHHS.
MexaHnuyeckue BOJIHBI B TBEPJIOM TeJI€, CEICMUYECKUE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa M BbicOTa TOHA. OTpakeHue 3ByKa. MHQpa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenne kosjeOaHUM Ted IO ACUCTBHEM CHIBI TSDKECTU W CHIIBI
YOPYrOCTH.

Habmonenue konebaHuil Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGmroenne BIHYXICHHBIX KOJIEOAHUN U PE30HAHCA.

PacnpocTpanenue npoaoJIbHBIX U MTONEPEUHBIX BOJIH (HA MOJCIIHN).
HaGmronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.

AKYCTHYECKHI pE30HaHC.

Jlabopamopuosie pabomel u onvimel.

1. OmpeneneHue 4YacTOThl W Tepuoja KojebaHWW MaTEeMaTHYECKOTO

SANE L

MasTHUKA.

2. OmpeneneHre 4acTOTH U IEPUOIA KOIeOaHUI NPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MepHoAa KojleOaHWN MOABEIIEHHOTO K HUTH
rpy3a OT JIJTMHBI HUTH.

4. HccnenoBanue 3aBUCMMOCTHU Tepro/ia KoJeOaHUN MPYyKUHHOTO MasiTHUKA
OT MaccChl rpy3a.

5. IIpoBepka HE3aBUCHMMOCTU TEpUOa KOJeOaHUM Tpy3a, MOJABEIIEHHOIO K
HUTH, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOUIME  3aBUCUMOCTb  Iepuoja  KoseOaHUi
MPYXUHHOTO MasiTHUKA OT MAcChl rpy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOIHOTO MaJICHUsI.

Paszgen 10. DnekTrpoMarHuTHOE 110JI€ ¥ 3JIEKTPOMAarHMTHbIE BOJIHBI.



DJIEKTPOMAarHUTHOE  MOJIe.  DJIEKTpOMarHuTHele  BOJHBL.  CBolicTBa
3JEKTpOMarHuTHeIX BOJH. [llkana »neKkTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

DnekTpoMarHuTHas npupoja cBera. CkopocTh cBeTa. BOnMHOBBIE CBOKCTBA
CBeTa.

Hemoncmpayuu.

1. CBoiCTBA PIEKTPOMATHUTHBIX BOJIH.

2. BoiHOBBIE CBONCTBA CBETA.

Jlabopamopmuuvie pabomul u onvimel.

1. M3ydyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOMIILHOTO

Tenedona.

Pa3nen 11. CBeroBble siBJICHUS.

JlyueBass  Mopmenb ~ cBera. HUcrounukn  cBera. [IpsamosnunerHOoe
pacnpocTtpanenue cgera. 3armeHust Comnua u Jlynsl. Otpaxenue cera. [lmockoe
3epKajo. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHHus cBera. [lomHoe BHYyTpeHHee
OTpaXeHue cBeTa. Mcmoib30BaHUE TMOJMHOTO BHYTPEHHErO0 OTPAaXEHUS B
ONITHYECKUX CBETOBOAAX.

Jlunza. Xon gnyweir B JsmH3e. Onrtuueckas cucrema (¢oToanmnapara,
MUKpOCKONa M TeJeckomna. ['J1a3 Kak onTuyeckass cucTteMa. bam3opykocTb u
JAIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cmekrp. Omnwitel Herlotona. Crioxenwue
CIEKTPAIIbHBIX I[BETOB. Jncnepcus cBera.

Hemoncmpayuu.

IIpsamonrHENHOE pacIpOCTPAHEHHE CBETA.

OTtpaxxeHue cBera.

[Tomyuenune n300pa>keHUM B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

IIpenomiieHue cBera.

OnrTuyeckuii CBETOBOJ.

Xon nydeit B coOuparorieit TmH3e.

XoJ JIydeu B paCcCEUBAIOIIEH JINH3E.

[Tonydyenne n300paxeHU ¢ MOMOIIBIO JTUH3.

[TpuHiun aeiicTBus (oToarmapara, MUKPOCKONA U TEJIECKOMA.

10. Mopnens ri1a3sa.

11. Pa3noxxenue 0eaoro cBeTa B CHEKTP.

12. [lonydyenue Genoro cBeTa Nnpu CI0KEHUU CBETa Pa3HbIX I[BETOB.

Jlabopamopmuosie pabomul u onvimel.

1. HccnenoBanue 3aBUCHMOCTH yIjla OTPaXXEHUSI CBETOBOrO Jy4ya OT YIjia
MaJICHUs.
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2. MBydyeHue xapakTepuCTUK U300paxeHUs MPeIMETa B IIIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH YIUIAa IIPEJIOMIIEHHS CBETOBOIO Jiyda OT yria
MTaJICHUS HA TPAHUIIE «BO3LYX—CTEKIIO».

4. Ilonyuenue n300pakeHU ¢ TOMOILBIO COOMPAIOLLEH JINH3BI.
Onpenenenue GOKYCHOTO pacCTOSTHUS U ONTUYECKON CUIIbI cCOOMparomiei
JIMH3BL.

6. ONBITHI MO PA3JI0KEHNIO OEJIOT0 CBETA B CIIEKTP.

OnpIThl MO BOCHIPUATHIO LIBETa MPEIMETOB MPU UX HAOIIOJECHUU Yepes3
I[BETOBBIC (DUITHTPHI.

Paznen 12. KBanToBbIe siBJIeHUS.

OmnbiTel Pesepdopna u mmanerapuas mozaens aroma. Mozaens aroma bopa.
Hcnyckanue u nornomeHue ceera atomoM. KBaHTel. JInHeHyaTsie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, OeTa- U ramma-uznydeHusi. CTpoeHre aTOMHOTO
anpa. HykimonHas wMopens aromHoro sapa. Msorombel.  PannoakTuBHBIE
npeBpanieHus. [lepuon monypacnaga aTOMHBIX SAEP.

SAnepHble peakuuu. 3aKOHBI COXPAaHEHUs 3apsAJ0BOrO M MacCOBOTO YHCEIL.
DHeprusi CBsI3M aTOMHBIX snep. CBs3b MacChl M 3HEpruu. Peaknum cuHTe3a U
nenenus siaep. Mcrounuku sueprun ConHna u 3B€37.

Snepnas sHepreruka. JleMCTBHS pagUOAKTHBHBIX H3JIYyYEHHU HA IKUBBIC
OpPraHHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3Iy4EHHUs U MOTJIOIIECHHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp Bomopoza.

4. HaGmonenue TpekoB B kamepe Buibcona.

5. Paborta cuérunka MOHU3UPYIOLINX U3TYIEHUH.

6. Perucrpanus nznydeHust NpUpOJHbIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopmuuvie pabomul u onvimol.

1. HaOumroneHue CIUIONIHBIX U TMHEHYATBIX CIIEKTPOB U3yUCHUSI.

2. HccnenoBanue TpeKOB: U3MEPEHHE HDHEPIMM YacCTULBI 110 TOPMO3HOMY

nytH (1o gororpadusm).

3. M3mepeHue paagoakTUBHOTO (hOHA.

IHoBTOpHUTE1LHO-00001AKOLIIMIT MOXYJIb.

[ToBTOpUTENHHO-00001AIONINIT MOTYJIb MIPEIHA3HAYEH AJIsl CUCTEMATU3aLUN
U 0000IIeHUsT MPEIMETHOrO  COACpKaHMS UM ONbITa  JESATEIbHOCTH,
IprOOPETEHHOTO NPU U3YYEHUH BCETO Kypca (GU3MKH, a TaKKe JJIS OArOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3MKe s 00ydaroumxcs,
BBIOpABIINX 3TOT Y4EOHBIN NpeaMeT.



[Ipy M3ydeHHH NAHHOIO MOAYJIS PEAIU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
NESITEeIbHOCTH, Ha OCHOBE KOTOPBIX 00€CNeUMBAETCs JOCTHXKEHUE NMPEIMETHBIX U
METallPpEIMETHBIX  I[UIAHUPYEMBIX  PE3YyNbTaToB  00ydeHus, (opMHUpyeTcs
€CTECTBEHHOHAY4YHAsi T'PAaMOTHOCTH: OCBOCHHE HAy4YHBIX METOIOB HCCIIEIOBAHUSA
ABJICHUA TPUPOJBI U TEXHHUKH, OBJIAJCHUE YMEHUSMHU OOBSACHATH (hU3HUYECKUE
ABJICHUSA, IPUMEHsS IIOJy4CHHBbIE 3HAHUA, pelarb 3aJadyd, B TOM YMHCIIE
KAuECTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

[TpyuHUMIIHATBHO IEATEIBHOCTHBIM XapaKTEP HAHHOTO paslejia peaau3yercs
3a Cu€T TOro, 4YTo OOYyYarolUecsl BBINOMHSIOT 3aJaHusl, B KOTOPBIX UM
NIPENJIaracTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHUN PACIIO3HABATH M HAYYHO OOBSICHATH
¢u3nyecKue sIBICHUS B OKPYKAIOIIeH MPUPOJIe U TTIOBCETHEBHOM JKU3HH;

UCIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIIEAOBAHNS (PU3NUYECKUX SIBJICHUI, B TOM
YUCJIE 111 MPOBEPKHU TUIIOTES U MTOIYYEHUsI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAay4YHbIE OCHOBbI HaMOOJIeE BAXKHBIX JOCTHMIKEHHII COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, IPAKTUYECKOT0 UCIIOJIb30BaHUS PA3IMYHBIX HCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA NPEBPAIICHUS M COXPAHEHUS BCEX MU3BECTHBIX BHUJIOB
JHEPIUH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3ydenune (u3MKM Ha ypOBHE OCHOBHOI'O OOILIEr0 0Opa3oBaHUsl HAMPABICHO

Ha JOCTH)KEHHE JINYHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX

pe3yJbTaTOB.

B pesynbTaTe nzydenus: pusuku Ha ypoBHE OCHOBHOTO 001IIEeTr0 00pa3oBaHUs

y oOyuatomierocs Oynyr chopMUpOBaHbI CIAEAYIONIIUE JINYHOCTHBIE PE3YNIbTaThl B

YacTu:

e 1) mMaTpMoOTHYECKOr0 BOCIIMTAHMSA:

e - IOSIBJICHUE MHTEpEca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUICKON
(u3nUeCcKOl HayKu;

e - LIGHHOCTHOE OTHOILIEHHUE K JTOCTHKEHUSM POCCUICKUX YUEHBIX -(PU3UKOB;

e 2) rpaKJaaHCKOr0 ¥ 1yXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHMSA:

e -TOTOBHOCTH K aKTUBHOMY y4aCTHIO B OOCYKICHHH OOIIECTBEHHO 3HAYMMBIX U
THUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM IMPUMEHEHUEM JOCTHXKEHUN
buzuKy;

e - OCO3HAHHE BAXXHOCTU MOPAIbHO-ITUUECKHX MPUHLHUIIOB B JAEATEIHLHOCTH
y4€HOrO0;

e 3)3CTEeTHYECKOr0 BOCIIUTAHUSA:



- BOCIIPUSITHE ICTETUYECKUX KauecTB (DU3MUECKOM HAyKu: €€ TapMOHHYHOIO
MOCTPOEHHS], CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHUS:

- OCO3HaHHUE IIEHHOCTU (U3MUECKOW HAYKM KaK MOIIHOTO HWHCTPYMEHTa
NIO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJOTHMM, BaXKHEWILEW COCTABIISIOLIEH
KYJIbTYPBI;

- pa3BUTHE HAy4YHOW JHOOO3HATEIHHOCTHU, HMHTEpEcCa K HCCIeA0BATEIbCKON
NEeSATeTbHOCTH;

5) <¢opmupoBaHus  KYJbTYPbl  3A0POBbSI M  3MOLHMOHAJIBLHOIO
OJIaromosyums:

- OCO3HAHWE IIEHHOCTH O€30macHoro o0pa3a JKU3HAU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BAXXHOCTH TMPaBUJ OE30MaCHOTO TOBEACHUS Ha
TPAHCIIOPTE, Ha JOpOrax, ¢ AJIEKTPUYECKHUM W TEIJIOBBIM OOOpYJOBaHUEM B
JTIOMAITHUX YCIOBUSX;

- c(OpMHUpPOBAHHOCTh HaBbIKAa pedieKkCHM, TMpU3HAHHE CBOETO IIpaBa Ha
OIMOKY ¥ TAKOTO K€ MpaBa y IPyroro 4eI0BeKa,;

6) TPy10BOr0 BOCIIMTAHMS:

- aKTHMBHOE YyYacTHE€ B PEIICHUM MPAKTHUUYECKUX 3adad (B paMKaX CEMbH,
oOpa3zoBaTelbHON  OpraHu3aluy, Topoja, Kpasi) TEXHOJOTHYECKOW U
COLIMAJILHOM HAIMpPaBJICHHOCTH, TPEOYIOUUX B TOM YHCIE U (DUIHIECKUX
3HAHUM;

- UHTEpEC K MPAKTUYECKOMY U3y4ECHUIO TTPOdECcCrii, CBI3aHHBIX C (DU3UKOM;

7) 3K0JI0OrH4€eCKOro BOCIIUTAHMS:

- OpUEHTallusl Ha TpPUMEHEHHE (PU3UYECKMX 3HAHUU JJI pelieHus 3a7ad B
00JacTH OKpY’KaIoIIed CpeJbl, TJIAHUPOBAHMS TIOCTYNKOB U OIEHKH HX
BO3MOYKHBIX MOCJIEICTBUM JUIs1 OKPYXKAIOIIEN Cpenbl;

- OCO3HAHHWE TIOOATHHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIEeM W IMyTel ux
penieHus;

8) aganTanum K M3MEHAIOIIUMCH YCJIOBHAM CONMAJIbHON W NPHPOAHON
cpeabl:

- MOTPeOHOCTh BO B3aUMOJCUCTBUHM IMPU BBIMOJHEHUU MCCIEIOBAHUNA H
MPOEKTOB (M3MYECKOM HAMPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM
APYTHUX,

- TIOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTHM 4YE€pe3 MPaKTHYECKYIO
NeATEeNIbHOCTD;

- MOTPeOHOCTH B () OPMHUPOBAHNY HOBBIX 3HAHUM, B TOM YHciie (HOopMyTupoBaTh
UJIeH, TIOHSTHUSI, TUTIOTE3bI O (PU3UYECKUX OOBEKTAX U SBJICHUSIX;

- OCO3HaHHE Je(DUITUTOB COOCTBEHHBIX 3HAHWM W KOMIIETEHTHOCTEH B 00JaCTH
busuky;



e - IUJIAHUPOBAaHUE CBOErO pPAa3BUTUS B MPHOOPETEHUH HOBBIX (PUINUECKUX
3HAHUU;

e - CTPEMJICHUE AHAJIM3UPOBATH U BBISBISTH B3aUMOCBSI3U MIPUPOABI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCIIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKAa CBOMX JICWCTBUM C YYETOM BIMSHHS HAa OKPYKAIOIIYIO CpEny,
BO3MOYKHBIX TJI00AIbHBIX MTOCIIEACTBUI.

METAINPEAMETHBIE PE3YJIBTATDI

B pesymbraTe OCBOEHUS MporpamMMbl No (U3UKE HA YPOBHE OCHOBHOI'O
obmiero oopazoBanus y oOydaromerocst 0yayr chopMupoBaHbl MeTanpeaMeTHbIe
Pe3yJIbTAThI, BKJIOUAIOIINE IO3HABATEIILHBIC YHUBEPCAIbHbIC yUeOHbIC NeHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAIbHBIC  Y4eOHBbIE  JCHUCTBUS,  PEryJISITUBHBIC

YHHUBEPCAIbHBIE YUE€OHBIE IEHCTBHUS.

ITo3HaBarebHbBIE YHUBEPCAJIbHBIC y‘leﬁHLIe I[eﬁCTBHH

ba3oBble JJornueckue aeiicTBUSA:

BBISIBIIAT M XapaKT€PU30BaTh CYILIECTBEHHBbIE TNPU3HAKKM OOBEKTOB
(sBIEHUI);

yCTaHaBIMBAaTh CYIIECTBEHHBIN MPHU3HAK KiIaccu(pUKaIMy, OCHOBAHUS JIs
0000111eHNs U CPaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH ¥ MIPOTHUBOPEUHNS B pacCMaTPUBAaEMbIX (haKTax,
JTAHHBIX U HAOIIOICHUSAX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBIIATh TIPUYMHHO-CIICICTBEHHBIC CBSI3M TIPU U3y4eHUH (PU3MUECKHX
SIBJICHUI M TPOIIECCOB, JIENaTh BBHIBOJBI C UCIIOJIB30BAaHUEM JETYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOYEHHH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBSI3IX
($U3NUECKUX BETHYNH;

CaMOCTOATENIbHO BBIOMPATh CHOCO0 pemieHus y4eOHol (usnueckoi
3a7a4u (CpaBHEHHE HECKOJbKUX BapUaHTOB pEIIeHUs, BbIOOp Hambomee
HOJXOISAIIETO C YIETOM CaMOCTOSITEIILHO BBIJICIEHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarelbCKue 1eMCTBYS.

MCIIO0JIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIIbCKU HHCTPYMEHT MO3HAHUS;
MIPOBOJIUTH MO CAMOCTOATEILHO COCTaBJICHHOMY ILJIaHY OIIBIT, HECIOXKHBII
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOe UCCleNoBaHne (PU3UUECKOro
SBJICHUS;

OLICHMBAaTh Ha MPUMEHUMOCTb M  JOCTOBEPHOCTh HH(MOPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEA0BAaHUS I YKCIIEPUMEHTA;

CaMOCTOSITEILHO (hOPMYJIMPOBATH 00OOIIEHUSI U BBIBOJIBI IO pe3yJIbTaTam
MPOBEIEHHOTO HAOJIOICHHSI, OTIbITA, UCCIIEIOBAHMUS;



IIPOrHO3HUPOBATb BO3MOXXHOC H&HBHCP'IHIGG Pa3BUTHUC (1)I/ISI/IIIGCKI/IX
IIponcCCOB, a TAKIKC BbIABUT'ATH ITPCAIIOJIOKCHUA 00 ux Pa3BUTHUHU B HOBBIX
YCIIOBHAX U KOHTCKCTAX.

Pabora ¢ undopmanmeii:

MPUMEHSATh Pa3IMYHBIC METOABI, MHCTPYMEHTHI W 3alpOCHI MPH MTOMCKE U
orOope MH(pOpPMAIMK WJIA JAHHBIX C y4ETOM TMPEAJIOKEHHON YydueOHOMH
(bu3nYecKol 3a/1a4u;

aHAJIM3UPOBATh, CHCTEMAaTHU3MPOBATh W WHTEPIPETUPOBATH WH(OOPMAIIHIO
Pa3IMYHBIX BUIOB U (JOPM TIPEIICTABIICHUS;

CaMOCTOSITEJIbHO ~ BBIOMPATh ONTUMAIbHYIO (OPMY MPEICTaBICHUS
uHDOpMaIIM W WJUTFOCTPUPOBATh pEIIaeMble 3aJadd  HECIOKHBIMU
CXeMaMH, TharpaMMmamMu, HHOU rpaduKoil M1 1X KOMOUHAITASIMHU.

KoMMmyHHKAaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBHUS:

B XOJi¢ OOCYXJeHHUsI ydeOHOro maTrepualia, pe3yiabTaToOB JIa0OpaTOPHBIX
paboT U MPOEKTOB 337aBaTh BOIPOCHI MO CYHIECTBY 00CYXKAaeMON TEMBI U
BBICKa3bIBaTh WJIEH, HAIICJICHHbIE HA PEIIECHUE 3aJa4yd U NOJJEp)KaHue
0aro)KeaaTenbHOCTH OOIICHUS;

COIOCTABJIATh CBOM CYXKJICHHUS C CYXICHUSIMHU JPYIMX YYaCTHHUKOB
Jyanora, OOHapy>KMBaTh pa3jauvre U CXOJICTBO MO3ULINNA;

BBIP@XKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUChbMEHHBIX TEKCTAX;
MyOJIMYHO MPEACTABIATh PE3YNbTATHI BHITOIHEHHOTO (PU3HMUYECKOTO OIbITa
(9KCTIepUMeHTa, UCCIIEOBAHMUS, TIPOCKTA);

MOHMMATh U WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHJUBUIYabHOM paboThl MpU pEHIEHUH KOHKPETHOM (PU3HUECKOU
pPOOIEMBI;

MPUHUMATh 1IeJId COBMECTHOM JAESITENIbHOCTH, OPraHU30BbIBATH JEHCTBUSA
no e€ JOCTIKEHHUIO: paclpeieNsiTh poJid, OOCYXAaTh MPOLECCh U
PE3yJIbTaThl COBMECTHOM pabOoThI, 00001IaTh MHEHHSI HECKOJIBKUX JIFO/ICH;
BBITIOJTHATH CBOIO YacTh pa0OThI, IOCTUTAs] KAYECTBEHHOTO pe3yJibTaTa Mo
CBOEMY HAINpPaBICHUIO M KOOPAMHHUPYS CBOM JCWUCTBUA C JAPYrUMHU
YJIeHaMHU KOMaH/Ibl;

OLICHMBAaTh Kauye€CTBO CBOEr0 BKJIAJa B OOIIMA MPOAYKT MO KPHUTEPUSIM,
CaMOCTOSITEIILHO CPOPMYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEH CTBHS.

PeryasiTuBHbIC YHUBepcaIbHbIe y4eOHbIC 1eHCTBUSA

Camoopranmzanmus:

BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX M YUE€OHBIX CUTYallUsIX, TPEOYIOIIUX
JUISL perieHus: GU3NYeCcKuX 3HAHUM;



OPHCHTHUPOBATBCA B  PA3MUYHBIX  MOAXOJAX MPHHITHS  PEIIeHUH
(uHAMBUAYATbHOE, TPUHATHE PEHICHUS B TPYIIE, MPUHATHE PEIICHUMA
TPYIIION);

CaMOCTOSITEJILbHO COCTABJIATh AJITOPUTM pelIeHUsT (PU3NYECKOM 3a1auu WK
IUTaHa HMCCIEAOBAaHUS C Y4ETOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHUPOBATh Mpe/jiaraeMble BApUAHTHI PEIICHUH;
JienaTh BHIOOp UM OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTP0/1b, IMOLMOHAJILHBIA MHTEJLJICKT:

JIaBaTh aJ€KBATHYIO OLEHKY CUTYALlMH U MPeUIaraTh IIaH €€ N3MEHEHNS,
OOBSICHATh TPUYMUHBI  JOCTHXKEHUSI  (HEHOCTHKEHHUS) Pe3yJbTaToOB
NESTeNbHOCTH, AaBaTh OICHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JESITEILHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
(u3MYeCKOro HCCIEAOBAHUSA MM IPOEKTAa) Ha OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCA CHUTYyalllld, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKUINX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTH c€0s1 HA MECTO JPYroro 4eJOBEKa B XOJAE CIIOPa MM JTUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIOro;
MPU3HABATh CBOE MPABO HA OLIMOKY MPHU PEIICHUH (PU3NYECKHUX 3a7a4 WA
B YTBEP)KJECHUAX HA HAYYHBIE TEMBI U TAKOE K€ MIPaBO JAPYroro.

IMPEAMETHBIE PE3YJIbTATBI

K xoHIy 00yueHusi B 7 kjiacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXaTh COPMUPOBAHHOCTD Y 00YHAIOIIMXCS YMEHUM:

UCIOJIb30BaTh ~ MOHATHUS:  (U3MYECKHE W  XUMHYECKHE  SIBJICHMS,
HAOJIFO/ICHHE, JKCIEPUMEHT, MOJENb, TUIIOTE3a, CAMHUIIBI (HU3MUECKUX
BEJIMYMH, aTOM, MOJIEKYyJla, arperatHble COCTOSIHUS BeulecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JBI)KEHHE (pPaBHOMEPHOE,
HEPaBHOMEpPHOE, MPSMOJUHEUHOE), TPACKTOpPUS, PABHOACUCTBYIOIIAS
cuia, nedopManus (ynpyras, riacTuyecKas), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IBI;

paznuuath sBieHus (Auddys3us, TErIoBoe IBUKEHUE YaCTHI] BEIIECTBA,
PAaBHOMEPHOE  JIBUKEHHE, HEPAaBHOMEPHOE  JIBUKCHHE, HWHEPLHS,
B3aMMOJICMCTBHE TEJ, PABHOBECHUE TBEPABIX TENI C 3aAKPEMIEHHOW OCHIO
BpalleHus, Mepeada JaBJieHUs TBEPIABIMU TeJlaMH, >XUIKOCTAMHU U
razamy, arMocdepHoe JaBlieHHWE, IUJIaBaHWE Tejl, MpeBpalleHus
MEXaHUYECKOW SHEpPruu) MO ONHCAHUIO UX XapPaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;



pacrno3HaBaTh NPOSIBIIEHWE U3YYCHHBIX (PU3MYECKUX  SIBICHHU B
OKpY)XaroleM Mupe, B TOM uuciie (U3NUECKUE SBICHUS B TMPHUPOJIE:
MPUMEPBI IBUKEHUS C PA3JIMYHBIMU CKOPOCTSMH B KUBOM W HEXKUBOU
MpUPOJE, NEWCTBUE CHIIBI TPEHHUS B NPUPOJEC U TEXHUKE, BIMSIHUE
aTMOC(epHOro JaBJEHUs HA KUBOW OpPraHM3M, IJIaBaHUE PbIO, phluard B
TeJe 4YeJoBeKa, MPU ATOM IMEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B Y4eOHYIO,
BBIJICIISITH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN) (DU3UUECKUX SBIICHUM;
OINMCHIBATh U3YyYEHHBIE CBOMCTBA TEJN U (PU3NYECKUE SIBJICHMS, UCTIOIb3YS
busnuecknue BEeTMYMHBI (Macca, 00BEM, IIJIOTHOCTH BEIIECTBA, BpEM,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJa TSAXKECTH, BEC
Tena, Cuja TpeHus, JAaBieHue (TBEPAOro Tela, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHMYecKass pabdoTa, MOIIHOCTh, IJIEYO CHIIBL,
MOMEHT CHWJbI, KO3(P(GUUIHUEHT TMOJIE3HOr0 JIEUCTBUS MEXaHU3MOB,
KMHETUYECKasi U MOTCHIMalbHAs JHEPrusi), MpU OMUCAHWUU TPABUIBHO
TPaKTOBaTh  (PU3UYECKHH  CMBICI  HMCHOJb3YyEeMbIX  BEIMYUH, HX
0003HAYCHUSI M EIUHUIBI (U3MYECKUX BEJIUYMH, HAXOIUTH (OPMYIIHI,
CBSA3BIBAIONINE JJAHHYIO (PU3UUYECKYIO BEJIMUMHY C JIPYTUMH BEIMYUMHAMH,
CTpOUTH TpaMKN U3YUCHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIUYNUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SIBICHUS M IPOLECCHI,
UCIIONb3YSl MpaBUjia CIOKEHUs Cui (BIOJb OQHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUJIO paBHOBECHUs phiuara (0JoKa),
«30JI0TOE TIPABUJIO» MEXAHWKH, 3aKOH COXPAHEHUSI MEXaHHYECKON
OHEPruy, TPU OTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMHChIBATh €0 MATEMATUYECKOE BBHIPAKECHHUE;

OOBSACHATH (PU3UYECKHUE SIBJICHHUSI, TTPOILIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
M B KOHTEKCT€ CHUTyallMii MNPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBISITH TIPUYHHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBACHEHHE U3 12
JIOTUYECKUX IIAaroB ¢ OMOpoi Ha 1-2 WM3Y4EHHBIX CBOMCTBA (DU3MUECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarb pacyéTHele 3aJauud B |—2 JeHCTBUSA, HUCHONB3YyS 3aKOHBI W
dbopMyJbl, CBsI3bIBAIOIINE (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a
YCIIOBUSA 3a/1ayy 3allUChIBAaTh KPAaTKOE YCIOBHUE, MOJCTABIATh (PU3HUECKUE
BEJIMYMHBI B (POPMYJBI M MPOBOJAMUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JTAaHHBIE, HEOOXOAUMBIE JIJIsl PEIICHUs 3aJ]1a4, OLIEHUBATh PEATMCTUYHOCTD
MOJTy4eHHON (PU3NUYECKOU BEJTUUUHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh TpPU TOMOITU
(U3HYECKUX METOJOB, B ONMCAHUU UCCIIEIOBAaHUS BBIICISTH IPOBEPSEMOE
npeanoioxkenue  (TUmnoresy),  pasauyaTb W HMHTEPIPETHUPOBATH



NOJy4YEHHBI pE3yJIbTaT, HAXOAUTh OLIMOKM B XOJA€ OIBITA, [ENaTh
BBIBO/IbI 10 €TI0 pe3yJibTaTaMm;

NPOBOJIUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WU
buznyeckux CBOWCTB TeJI: bopmynupoBaTh poBepsieMble
MPEIONOXKEHUs, COOMPATh YCTAHOBKY M3 MPEIOKEHHOT0 000pyI0BaHUS,
3aIlMCBIBATh X0/l OMbITa U (POPMYIIMPOBATH BHIBOJBI;

BBIMOJIHATD TpPSIMbIE HM3MEPEHUsl PACCTOSHUS, BPEMEHH, MAacChl Tea,
00béMa, CHUIIBI W TEMIIEPaTypbl C WCIOIb30BAHHEM AaHAJIOTOBBIX U
u(poBBIX TPUOOPOB, 3aMUCHIBATh TOKa3aHUsI TPUOOPOB € YUETOM
3aJJaHHOMN a0CONIOTHOM MOrPEUTHOCTH U3MEPEHUM;

MPOBOJIUTH UCCIEIOBAHUE 3aBUCHUMOCTH OJHOW (DPM3UYECKON BEIHUYUHBI OT
JIPYTOil C HCIONb30BaHUEM TMPSIMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PAaBHOMEPHO JIBUJKYILLEroCsl Tejda OT BPEMEHU JBMIJKEHHUS TeNa, CHJIbI
TPEHUS CKOJIBKEHUS OT Beca Tella, KauecTBa 00paboTKU MOBEPXHOCTEH Ten
Y HE3aBUCUMOCTHU CUJIbI TPEHHUS OT IUIOUIAA COMPUKOCHOBEHMSI TEII, CUIIbI
YIPYTrOCTH OT YIJMHEHUS MPYKUHBI, BBITAJKUBAIONIEH CHIIBI OT 00bEMa
NOTPYXKEHHON YacTH Tella U OT TUIOTHOCTH JKUIKOCTH, €€ He3aBUCUMOCTHU
OT TUIOTHOCTH T€Na, OT INIyOHHBI, HA KOTOPYIO HOI'PYKEHO TEJNO, YCIOBUI
TUTaBaHUA TeJ, YCIOBUW paBHOBECHUS phluara M OJIOKOB), y4acTBOBATh B
IUIAHUPOBAHUM  y4e€OHOrO0 HCCJEOBaHUS, COOMpaTh YCTAHOBKY U
BBITMIOJIHATh W3MEPEHHs, CIEAys MPeaOKEHHOMY TUIaHy, (UKCHPOBATH
pe3yabTaThl IMOJYYEHHOM 3aBUCHMOCTH (PU3MYECKUX BEJIMYUMH B BHJE
NPEUIOKEHHBIX TaOMuIl W TpaduKOB, JAENaTh BBIBOABI MO pe3yibTaTaM
WCCIICZIOBAHMS,

IPOBOJIUTh KOCBEHHBbIE H3MEpEHUs (U3MUECKUX BEIUYHMH (IUIOTHOCTD
BEIIECTBA JKUAKOCTU W TBEPAOrOo Te€jia, CUla TPEHMSI CKOJIBKEHMS,
JaBJICHUWE  BO31yXa, BHITAIKUBAIONIAs  CHJIA, JEHCTByIOIas  Ha
NOTPYKEHHOE B JKHJIKOCTh Te€J0, KOA((UIMEHT IOJIE3HOTO JEHCTBUS
IPOCTBIX MEXaHU3MOB), CJenysl NPEAJIOKEHHON WHCTPYKLUU: IIpU
BBIMIOJIHEHUN HW3MEPEHHM coOUpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIUNCIISITh 3HAUEHNE UCKOMOM BEIMUYUHBI,

coOroaaTh MpaBuiia TEXHUKU 0€30MacCHOCTH MpU padoTe ¢ JaOOopaTOPHBIM
000pyJ10BaHHEM;

yKa3bpIBaTh NPUHIUIBI AEUCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IUHAMOMETpP, COOOILNAIOIINECS COCYIAbl, OapomeTp,
pblyar, HOJABUKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS MJIOCKOCTH;
XapaKkTepU30BaTh MPUHILMUIBI JEHCTBUS M3YyYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOHCTB C OIMOpO Ha WX oOmucaHusi (B TOM 4YHCIE:
MNOJUINITHUKY, YCTPOHCTBO BOJOINPOBOJAA, THUIAPABIMYECKHN Ipecc,



MaHOMETp, BBICOTOMEp, MOPIIIHEBOM HACOC, APEOMETP), UCIIOJIb3Ys 3HAHUS
O CBOMCTBaX (PU3MYECKUX SIBJICHUNM U HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH,

NPUBOJIUTH  MpUMEpPhl  (HAXOAuTh  HWHMOpMAIMI0O O  IpuMepax)
MPAKTUYECKOTO HCITOJIb30BaHUS (PU3NYECKUX 3HAHWN B TOBCEIHEBHOU
KU3HU JIJ1s1 oOecrieueHrs 0e30MacHOCTH MpH OO0palieHuu ¢ mpudopaMu u
TEXHUYECKUMU YCTPONUCTBAMHU, COXPAHEHHUS 370POBbSI U COOJIOACHUS
HOPM 3KOJIOTHYECKOT0 TIOBEACHUS B OKPYXKAIOILEH Cpelie;

OCYIIECTBIATh OTOOp UCTOYHUKOB wuH(Mopmaruu B HHTepHEeTE B
COOTBETCTBUH C 3aJaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE WMCIOIIIMXCS
3HAHWUM W TyTEM CpaBHEHUS PAa3IUYHBIX WMCTOYHUKOB BBIICIATH
uH(OpMaIIo, KOTOpas SBISETCS IMPOTUBOPEUYMBON WM MOXKET OBIThH
HEIOCTOBEPHOM;

WCIIOJIb30BaTh MPH BBITIOJHEHWN YYCOHBIX 3aJIaHUN HAYIHO-TIOMYJISIPHYIO
TuTepaTypy (usmyeckoro copepikaHus, CIOPaBOYHBIE MaTEpUaAIbI,
pecypcel cetn MIHTEpHET, BlageTh NpuéMaMu KOHCIIEKTHPOBAHMS TEKCTa,
npeoOpazoBanus HHGOPMAIMK U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 WCTOYHHUKOB WH(OpMAIu (PU3NIECKOTO COAEpKAHUSA, B TOM
qyucie MyOJIMYHO JIeJlaTh KpaTKUE COOOIICHHUS O pe3yibTaTaxX IMPOEKTOB
WM y4eOHBIX WCCICIOBAHWUN, MpPH O3TOM TPAMOTHO HCIOIh30BaTh
W3YYCHHBIM TOHATUWHBIN ammapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIIJICHUE TIPE3CHTAITUECH;

MIPY BBIMMOJTHCHUM YYCOHBIX TPOEKTOB W HCCJCIOBAHHWMA PpaCIPEACIIATh
00sI3aHHOCTH B TPYINIE B COOTBETCTBUU C IOCTaBICHHBIMH 3a/auyaMu,
CIIEIUTh 3a BBINOJHEHUWEM IUJIaHA JIEWCTBUI, aJIeKBaTHO OIICHUBATh
COOCTBEHHBI  BKJIQJ, B  JEATEIBHOCTh  TPYIIBI,  BBICTPAUBATh
KOMMYHUKAaTUBHOE B3aUMOJICUCTBHE, YIUTHIBAsI MHEHUE OKPYKAIOTIHX.

K xonIy o0yueHusi B 8 kiiacce rpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh COPMUPOBAHHOCT Y 00YJAIOIINXCS YMEHUM:

WCIIOJIb30BATh IOHATUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAJUTUYECKUE U
aMop(HbIe Teja, HACBHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BIAXHOCTh
BO3/lyXa, TEMIIEparypa, BHYTPEHHS OJHEpPrus, TEIUIOBOM JIBUrATEllb,
AJIEMEHTAPHBIN AIEKTPUUECKUIN 3apsifl, IIEKTPUUECKOE TMOJIE, TPOBOJHUKH
Y TUDJIEKTPUKU, IOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

pa3nuuarh sBJIeHUs (TEIUIOBOE pacIIUPEHHE W CKaTue, Terionepenaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAHUE, KAUJUISIPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIIUsl, IUIaBJICHUE, KpUCTauM3anus (OTBEpPAECBAHUE), KUIICHHE,



Teruionepeaaya (TerIonpOBOAHOCTb, KOHBEKITHS, U3ITy4EHUe),
AJIEKTpU3AIUS Tell, B3aUMOJICHCTBUE 3aps0B, NEUCTBUS DJICKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJCHCTBUE MACrHUTOB, JICHCTBHUE
MarHUTHOTO TOJIsI Ha MTPOBOAHUK C TOKOM, AJIEKTPOMArHUTHAsT WHITYKIIHS)
M0 OIMHMCAaHWID WX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh NPOSIBIICHUE U3YYCHHBIX (PU3WYECKUX  SBICHUN B
OKpY)XKaroleM MHpEe, B TOM 4YHCIe (U3HYECKHE SBICHUS B TPUPOJE:
MOBEPXHOCTHOE HATSDKCHHE W KaMWIUISPHBIC SBJICHHUS B TPUPOJIE,
KpUCTAUIBI B Tipupoxae, usnydeHne ConHIA, 3aMep3aHre BOIAOEMOB,
MOpCKHE Opu3bl, 00pa30BaHKUE POCHI, TYMaHa, UHES, CHETa, dJICKTPUUECKHE
SBIICHUS B aTMoc(epe, dIEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emiid, Apeid MOJIOCOB, POJIb MArHUTHOTO MOJS JUIS KU3HU Ha
3emiie, ONSIPHOE CUSTHUE, TTPU 3TOM TIEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B
yueOHYI0, BBIJCIATH CYIICCTBEHHBIC CBOMCTBA (MpHU3HAKH) (DU3NUECKHUX
SIBJICHUIM;

OIMMCHIBATh M3yYEHHBIC CBOMCTBA TEN U (PU3UUECKHE SIBJICHHS, UCTIOIB3YS
busnyueckue BeIMYUHBI (TEMIIepaTypa, BHYTPEHHSS HEPrus, KOJIMUYECTBO
TEIJIOTHI, yaeldbHAs TEIIOEMKOCTh BEIECTBA, VyaACTbHAs TEIUIOTa
MJIABJICHUS, yJeJbHAs TeIyoTa NapooOpa3oBaHMsl, yJeidbHAas TEIIoTa
CrOpaHMsl TOIIMBA, KOX(MOUIIMEHT TOJE3HOTO JCUCTBUS TEIUIOBOM
MaIlllMHbI, OTHOCHUTENIbHAS BJIAXKHOCTh BO3MlyXa, OJJIEKTPUUYECKUM 3apsij,
CHJIa TOKa, DJIEKTPUYECKOE HAIPSKEHUE, COMPOTUBIICHWE IPOBOIHUKA,
yIEeILHOE  CONMPOTHBJICHWUE  BEIIECTBA, pabora W MOIIHOCTh
AIEKTPUYECKOTO  TOKAa), TMPU ONUCAHWW TMPABWIBHO TPaKTOBATh
(GU3MYECKUI CMBICI HMCMOJIb3YEMbIX BEJIMYHMH, 0003HAYEHUS U €IUHMIIBI
GU3NYEeCKUX BEIWYWH, HAXOAWTHh (OPMYIbBI, CBS3BIBAIONINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUUMH;

XapaKTepU30BaTh CBOWCTBA Teil, (U3MYECKHE SBICHUS W TPOIECCHI,
UCIOJIb3yS OCHOBHBIE TMOJIOXKEHUSI MOJIEKYISIPHO-KHHETUYECKOU TEOpHUH
CTPOCHHS BEIECTBA, MPUHIIUAI CYMEPIIO3UIMK T0Jiel (Ha KadeCTBEHHOM
YpPOBHE), 3aKOH COXPaHEHMsI 3aps/a, 3akoH OMa /I yJacTKa IeTH, 3aKOH
Jxoyns—Jlennia, 3aKOH COXpaHEHHsS SHEPruM, IMPH OSTOM J1aBaTh
CIIOBECHYIO (OpPMYJUPOBKY 3aKOHA W 3allMChIBaTh €r0 MaTeMaTHYECKOE
BBIPAKEHUE;

OOBSCHATH (PU3NUYECKHE TPOIECChl W CBOWCTBA TEJ, B TOM YHUCJIC W B
KOHTEKCTE CHUTYaIlMii NPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH
MPUYUHHOCIICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKUX



1aroB ¢ Onopol Ha 1-2 W3y4EeHHBIX CBOMCTBA (PU3WYECKUX SIBICHUIA,
(bU3HYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3aJayd B 2—3 JICWCTBUS, MCIOIb3YSd 3aKOHBI U
dbopMyIbl, CBsI3bIBAIOIINE (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAM3a
YCIOBHUS 33J]a4d 3alMChIBaTh KPATKOE YCIOBUE, BBISBIATH HEIOCTATOK
JAHHBIX JUIsl pelIeHus 3aJadd, BBIOMpATh 3aKOHBI U (POPMYIIBI,
HeoOXoMMbIe i €€ pelIeHUs, MPOBOAUTH pacuy€éThl U CpPaBHUBATH
MOJTy4eHHOE 3HaUeHUE (HU3UUYECKOM BEJIMYMHBI C U3BECTHBIMU JaHHBIMU,
pacmo3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXXHO PEIIUTh TPU TTOMOITU
(UBUYECKUX METOJIOB, HCIOJL3Yys OINHUCAHUE HWCCIACAOBAHUS, BBIICIATH
MPOBEPAEMOE  MPEIINOJIOKEHUE, OLECHUBATh IPABWIBHOCTh IOPSAKA
MIPOBEJICHUS UCCIIEAOBAHMS, N€IaTh BIBOBI;

MPOBOAUTH OMBITBI MO HAOMIOAECHUIO (U3MYECKUX SABJICHUW  WIH
(bU3HYEeCKUX CBOUCTB Tel (KaMMWUISIPHBIC SIBICHUSI, 3aBUCUMOCTD JTaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCThIBAHUS U
HarpeBaHus MpPU H3IYYEHUHM OT I[BETA U3JIydaroulel (morjoIiaromiei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUSI BOJBI OT TEMIIEPATYPhl KUIKOCTH U
IIoIAaAu €€ TIIOBEPXHOCTH, JJIEKTpU3alUsl TeJI MW B3aUMOJCUCTBUE
AJIEKTPUYECKUX  3apsiA0B, B3aUMOJCHCTBHE TMOCTOSHHBIX MAarHUTOB,
BHU3yaJiM3alldsl MAarHUTHBIX II0JIEM TIOCTOSIHHBIX MAarHUTOB, JCHUCTBUS
MAarHUTHOTO TMOJII Ha TMPOBOJHUK C TOKOM, CBOWCTBA 3JICKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBHUraTesl IOCTOSHHOTO TOKa): (OpMYIHpPOBATH
MpOBEpsieMbIe MPEATIONOKEHUSI, COOUPATh YCTAHOBKY U3 TMPEJI0KEHHOTO
000pyI0BaHMs, OMMUCHIBATH XOJ1 OMbITA U (DOPMYJIMPOBATH BHIBOII,
BBIIIOJIHATh ~ NOPSIMBIE  M3MEPEHHS  TEMIIEPATYPBI,  OTHOCHUTEIBHOMU
BJI&KHOCTH BO3/yXa, CHJIbl TOKa, HANPSOHKEHUS C MCIOJIb30BAHUEM
AaHAJIOTOBBIX TPUOOPOB W JATUYUKOB (PU3MUECKHX BEIUYWH, CPABHUBATH
PE3YIbTaThl U3BMEPEHUI C YUETOM 3aIaHHON aOCOIFOTHOM MOTPEIIHOCTH;
MPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJIHON (PU3NYECKON BEJIMUUHBI OT
JIpyrol ¢ UCHOJb30BAHUEM NPSIMBIX U3MEPEHUN  (3aBUCUMOCTh
COMPOTHUBIICHHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOWIAIA TOMNEPEYHOrO
CEUYEHHS U YJICJBHOTO COMPOTUBIICHUS BEUIECTBA MTPOBOAHUKA, CUJIBI TOKA,
WIYIIEr0 4Yepe3 MNPOBOJHUK, OT HANOPSDKEHWST Ha MPOBOJHUKE,
WCCIIEIOBAHUE  IIOCJIEOBATEIIBHOTO W MMAPAJUIEIBHOIO  COCAUHEHUU
MPOBOJIHUKOB): IUIAHUPOBATh MCCIIEIOBaHUE, COOMpATh YCTAHOBKY U
BBITIONTHATh W3MEPEHUs, CIeNys NPEeIOKEHHOMY IIaHy, (UKCHUPOBATH
pEe3yIbTaThl TMOJYYEHHOM 3aBUCUMOCTH B BUJI€ TaOMMI] U rpaduKoB,
JIeTIaTh BBIBOBI MO pE3YyJIbTaTaM UCCIICIOBAHUS;



MPOBOAUTH KOCBEHHBbIE H3MEpeHUs (PU3NYECKUX BeIMYHMH (yIelbHas
TEMJIOEMKOCTh  BEIIECTBA, COINPOTHUBJICHHE MPOBOJHUKA, paboTa W
MOIITHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh HM3MEPEHUsS, COOMpAThH
HKCIIEPUMEHTATILHYIO YCTAaHOBKY, CIEAYs MPEAJIOKEHHOW MHCTPYKIIMH, U
BBIYHCIIATH 3HAYCHUE BEIIMUNHEI;

coOrofaTh MpaBmiia TEXHUKU 0€30MacHOCTH MpU padboTe ¢ TabopaTOPHBIM
000pyI0BaHHEM;

XapaKTepu30BaTh MPUHIMUIBI JCHCTBUS HM3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA MX ONMuUcaHus (B TOM 4YHUCIE:
CHUCTEMa OTOILICHUS JOMOB, THTPOMETp, MapoBas TypOWHA, aMIiepMeTp,
BOJIbTMETP, CUETYUK OHJICKTPUUECKOW DHEPrUH, DJIEKTPOOCBETUTEIHHBIC
npuOOpPBI, HArPEeBaTEIbHBIE JIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUIECKUE
MPEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOJIBUTATENb MOCTOSSHHOTO TOKA),
WCIIOJIb3Ys 3HAHMSI O CBOMCTBAaX (PM3MUYECKUX SIBICHUN W HEOOXOIUMBIE
bu3nuecKre 3aKOHOMEPHOCTH;

pacmo3HaBaTh TIPOCThIE TEXHUYECKUE YCTPOHMCTBA W W3MEPUTEIHHBIC
npuOOpel MO CXeMaM © CXCMaTHYHBIM PHCYHKaM  (KUIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TMUTPOMETP, JBUTATENIb BHYTPEHHETO
CTOpaHMsI, JJIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMBI AJICKTPHICCKUX
1ernen ¢ MocaeI0BaTebHBIM U TapajuieIbHBIM COCIMHEHUEM AJIEMEHTOB,
pa3nuyas yCJIOBHBIC 0003HAUYCHHSI DJIEMEHTOB JJICKTPUYECKUX TIETICH;
NPUBOJIUTHL  MpuUMEphl  (HAXOAuTh  WHOpMaIMI0O O  mIpuMepax)
MPAKTUYECKOTO HCIIONBb30BaHUS (PU3NUYECKUX 3HAHUW B TOBCEIHEBHOMN
KU3HH N1 obecrieueHrst 0€30MacHOCTH TP OOpAIllCHUH ¢ MPUOopamMu U
TEXHUYECKUMU YCTPONUCTBAMHU, COXPAHEHUS 370POBbS W COOJIOACHUS
HOPM 3KOJIOTHYECKOT0 TTOBEACHUS B OKPYXKAIOILEH Cpelie;

OCYIIECTBJIATh TOWCK WH(pOpManuu (PU3NYECKOTO COJCPKAHHUS B
WNuTepHere, Ha OCHOBE HWMEIOLIMXCA 3HAHUW U IIyTEM CpaBHEHMS
JOTIOJTHUTENIbHBIX ~ MCTOYHUKOB  BBIACISATH  MH(POPMAIMIO,  KOTOpPas
SIBIIICTCS IPOTUBOPECUNBOMN MM MOXKET OBITh HEJIOCTOBEPHO;
MCIOJIb30BaTh MPHU BHIMIOJHEHUU YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISIPHYIO
TUTEpaTypy (PHU3WYECKOro  CcoAcp)KaHWs, CHOPAaBOYHBIE MaTEpPHAIHI,
pecypcel cetn MHTEpHET, BIajeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi MHPOPMAITUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
co3/IaBaTh COOCTBEHHBIC INMHUCBMEHHBIC W KpATKHWE YCTHBIC COOOIICHUS,
00o0mas wHGOPMAIMIO H3 HECKOJbKUX HCTOYHHMKOB (HHU3UUECKOTO
CONEpP)KaHMUs, B TOM UHCIE TIyOJIMYHO TIPEICTaBIATh PE3YJIbTAThI
MPOSKTHOW WM WCCJICAOBATEIIbCKOW JEATENBHOCTH, TIPH 3TOM TPaMOTHO



UCIIOJIb30BaTh M3YYCHHBIM TOHATHIHBIA anmapaT Kypca (QU3UKH,
COMPOBOXIATh BBICTYILJICHUE MIPE3EHTALIUEH;

IPU BBINOJIHEHUU YYEOHBIX MPOEKTOB U MCCICAOBAHUM (HU3UUECKUX
MPOIIECCOB pACTIPECsTh OOS3aHHOCTH B TPYNIE B COOTBETCTBUM C
MOCTaBJICHHBIMU 3aJladyaMHM, CJIEIUThH 3a BHIMIOJIHEHUEM ILJIaHA JIEUCTBUHN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHWBATb COOCTBEHHBIN BKJIAJ B
JEATEIIbHOCTh TPYIIIbI, BRICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJEHCTBHE,
MIPOSIBJISIS TOTOBHOCTH pa3peniaTh KOH(PJIMKTHI.

K xoniy o0yuenus B 9 kiacce nmpeaMeTHbIe pe3ybTaThl Ha 6a30BOM ypOBHE
JOJKHBI OTpaxaTh c()OPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh IMOHSTHUSA: CHCTEMAa OTCYETA, MaTepHaJIbHAs TOYKa,
TPAEKTOPHsI, OTHOCUTEIbHOCTh MEXaHWYECKOTO ABIXKEHHUA, nedopmarus
(ynpyrasi, miacTudeckasi), TpPEHHUE, LIEHTPOCTPEMUTEIHLHOE YCKOPEHHE,
HEBECOMOCTbh M MEPErpy3Ku, LUEHTP TAKECTU, a0COIIOTHO TBEPIOE TENO,
HEHTP TsDKECTH TBEPJOTO Tella, PAaBHOBECUE, MEXaHUUECKUE KoeOaHus U
BOJIHBI, 3BYK, HH(QPa3ByK H YIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI,
1IKajga 3JEKTPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh M J1aJbHO30PKOCTb,
CHEKTPbl UCIYCKaHUS M MOIJIOUIeHMs, alb(da, OeTa- U ramMmma-u3Iy4deHuUs,
M30TOIIbI, SIZIEPHAs SHEPreTHKA,;

pa3nuyarh SBJICHHS (PaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJUHEHHOE BH)KEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JBUKEHUE IO OKPYKHOCTH, B3aUMOJEHCTBUE
TeJ, pPEeaKTUBHOE JBIKEHHUE, KojeOaTelibHOE ABIXKEHHE (3aTyXarollue U
BBIHY)KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBM)KEHHE, OTPAXKEHUE
3ByKa, NPSIMOJMHEHHOE DPACHpOCTPAaHEHUE, OTPAKEHUE U MPEIOMIICHUE
CBETAa, OJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3jIokKeHue 0enoro cBera B
CHEKTp U CJOXEHUE CIEKTPAJIbHBIX LBETOB, JHCIEPCHUS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3HUKHOBEHHE JMHENYATOrO CIEKTpa
U3JTY4EHHUS ) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX JTaHHOE (PU3HUECKOE SIBJICHUE;

pacrno3HaBaTh NPOSIBIIEHWE HW3YYCHHBIX  (PU3MYECKUX  SIBJICHHM B
OKpyXaronieM Mupe (B TOM 4Yucie (PU3NYECKHUE SBICHUS B IPUPOJIE:
MPWIKBBI U OTJUBBI, ABM>KEHHUE Tu1aHeT COJTHEYHOW CHUCTEMbI, pEaKTUBHOE
JBIKEHUE JKHUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3EMIIETPSACEHUE, CEUCMUYECKHE BOJIHBL, I[YHaMH, 3XO0, IBE€Ta TeEI,
ONTUYECKHUE SIBIIEHUS B MPUPOJE, OMOJIOTMYEcKoe IEHCTBHE BUAMMOTIO,
yIbTPAQUOIETOBOTO M PEHTTEHOBCKOTO HU3IYYEHUU, €CTECTBEHHBIN
paIMOaKTUBHBIA (POH, KOCMHYECKHE JY4YH, PaJUOAKTUBHOE H3Iy4EHUE
NPUPOJHBIX MHHEpAJOB, JCHCTBUE PAJUOAKTUBHBIX W3JIYYEHUH Ha



OpraHM3M YeJIOBEKa), MPHU STOM IMEPEBOJIUTH IMPAKTUYECKYIO 3aJady B
y4eOHYIO, BBIIEIATh CYIIECTBEHHbIE CBOWMCTBA (IMPU3HAKH) (PU3UUECKUX
SIBJICHUIM;

OIMCHIBATh U3yYCHHBIE CBOWCTBA T€N U (PU3MUECKUE SIBICHUS, UCIIONb3Ys
(¢u3nyueckue BEIMYUHBI (CpeIHsAsT WU MIHOBEHHAs CKOPOCTh Tella Mpu
HEPABHOMEPHOM JIB)KEHHH, YCKOpPEHHE, MEepEeMEUIEHUE, IyThb, YIJIOBas
CKOPOCTb, CHJIa TPEHHMs, CWJIa YIPYrOCTH, CWJIA TSHKECTH, YCKOPEHHE
CBOOOJHOrO TAJEHUsl, BEC Tela, HMIYJIbC Tela, HWMILYJIbC CHJIBI,
MexaHh4yeckass paboTa M MOIIHOCTb, MOTEHIMAbHAS DHEPrus Tea,
MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPrusi CXKaTou
NPYXUHbI, KUHETHUYECKas DSHEprus, IIOJIHAs1 MEXaHU4ecKash >SHEeprus,
NEPUOJ M YacToTa KoueOaHuM, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHa, CKOPOCTh CBETa, MOKa3aTellb MPEJIOMIICHUS CPEeJbl), MpU ONKUCAHUU
NPaBUIBHO TPAKTOBAaTh (DU3UUYECKUN CMBICT HCIOIB3YEMbIX BEITUYHH,
0003HAYEHUS! M €IUHUIIBI (U3MUECKUX BEJIMYHH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMHU BETUUMHAMH,
CTPOUTH TpaMKN U3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIIUYNH;
XapaKTepHU30BaTh CBOWCTBA TeJ, (U3MUECKUE SIBICHHUS M IPOLECCHI,
UCIIOJIb3yd 3aKOH COXPAaHEHWs HHEPruHu, 3aKOH BCEMHUPHOIO TATOTECHHS,
OPUHIUI CYNEpPHNO3ULUN CHJI, NPUHLUI OTHOCUTEIbHOCTH ['amuies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs MUMIYJbCa, 3aKOHBI OTPAXKEHUS U
IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHHUs 3apsiJ0BOTO U MacCOBOT'O YHUCEI
IOpU SAEPHBIX PEaKUHUAX, NMPH 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aMKChIBATH €T0 MATEMATUYECKOE BhIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOLIECCHl M CBOWCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CUTYyalluld MPAaKTUKOOPUEHTHUPOBAHHOIO XAPAKTEPA: BBIABISTH
NPUYUHHO-CIIEJICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
IIaroB C OMOpPOMl Ha 2—3 W3YyYEHHBIX CBONCTBa (DU3UYECKUX SIBIICHUM,
(buU3HUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemath pacuy€THbIC 3amadu  (omMparomuecs Ha cucteMy u3  2—3
ypaBHEHUI), UCTIOIb3YS 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE (PU3UUECKHE
BEJIMYMHBL: HAa OCHOBE aHallM3a YCJOBHS 3aJaud 3alHChIBATh KpPaTKOE
YCIIOBUE, BBISBIATh HEJOCTAIOIIME WJIM M30BITOYHBIE JTAaHHBIE, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JIJIsl PELICHMs], IPOBOJAUTH Pacu&Thl U
OLICHUBATh PEAMCTUYHOCTh TMOJYYEHHOIO 3HAYeHUs (PU3NYECKOH
BEJIMYUHBIL;

pacrno3HaBaTh MpOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh MpU HOMOLIU
(GU3MYECKUX METOO0B, HCIONb3Ysl OMHCAHUE HCCIIEIOBAaHUSA, BbIACIATH
IIPOBEPSEMOE  NPEIIOJIIOKEHUE, OLEHUBATh MPABUIBHOCTh IOPSAIKA



MPOBEJICHUS  HCCJENOBAaHUsA, JieJaTh  BBIBOJABI, HUHTEPIPETHPOBATH
pe3yIbTaThl HAOIIOEHUI U OIBITOB,;

NPOBOJIUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WU
¢u3nyecKkux CBOMCTB Tesl (M3y4eHHE BTOpOro 3akoHa HploTOHa, 3akoHa
COXpaHEHUS! PHEPrHH, 3aBHUCHUMOCTHh IEpPHOJA KOJCOAHHWH MPYKUHHOTO
MasiTHUKa OT Macchl rpy3a U KECTKOCTU NMPYKUHBI U HE3aBUCUMOCTH OT
aMIUIUTY/bl MAJIBIX KOJIEOAHUM, MPSAMOJIMHENHOE pacpOCTpaHEHUE CBETA,
paziiokeHne Oenoro cBeTa B CHEKTP, M3YYCHHE CBOWCTB M300paKCHUS B
IUIOCKOM 3€pKajie W CBOWCTB HM300pakeHUs MpeaMeTa B coOuparoiei
nvH3e, HAOMIOJCHHME CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3IIydeHUs):
CaMOCTOATENIbHO cOOMpaTh yCTaHOBKY M3 HW30BITOYHOro Habopa
o0OpynOBaHMs, OMHCHIBAaTH XOJI ONbITA W  €ro  pe3yJbTaThl,
(bopMyIMpoOBaTh BHIBOBL

MPOBOJIUTH MPU HEOOXOIMMOCTH CEPUI0 MPSIMBIX M3MEPEHHM, Ompeaemsis
CpeHee 3HAuYeHHEe U3MepsAeMON BeNIUYMHBI ((POKyCHOE paccTosiHue
coOuparonieil JuH3bI), OOOCHOBBIBaTH BBIOOpP cloco0a HM3MEpEeHUs
(u3MepuTenbHOro npudopa);

IPOBOJUTh HCCJEIOBAHUE 3aBUCUMOCTEM (DU3UYECKUX BEIMYHUH C
UCTIOJIb30BAaHUEM TIPSMBIX HW3MEpPEHUH (3aBUCHMOCTh MYTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JBMXEHUM 0€3 HadaJbHOW CKOpPOCTH, Mepuoja
KOJIeOaHU MaTeMaTH4YeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTH
yrjia OTpaX€HUs CBeTa OT yrja MHaJeHus U yrja NpeioMJIeHHs] OT yIia
NaJieHus): ITUIAHUPOBaTh HCCIIEJOBAaHHME, CAMOCTOATEIbHO COOMpATh
YCTaHOBKY, (DUKCHpOBaTh pE3yNbTaThl TMOTYYECHHOW 3aBUCHUMOCTHU
bu3NYeCKX BEIMYMH B BUJE TAONHI] U TpauKOB, N€JaTh BBHIBOABI IO
pe3yJbTaTaM UCCIEA0BaAHUS;

IPOBOJIUTh KOCBEHHBbIE U3MEpPEHHUs (U3NYECKUX BEIUYHMH (CpeaHsis
CKOpOCTb M YCKOpPEHHE TeJa TMpUd PABHOYCKOPEHHOM JIBH)KEHUH,
YCKOPEHHE CBOOOJHOrO MaJeHUs, >KECTKOCTb MPYXKUHBI, KO3(DPUIMEHT
TPEHUS CKOJBKEHMS, MeXaHHM4ecKas padoTa W MOIIHOCTh, YacToTa U
nepuoj; KoJie0aHWW MaTeMaTUYecKOro U TNPYKMHHOTO MAasTHHUKOB,
ONTUYECKass Cuja COOWparoIIel  JMH3BI, PATUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY M
BBINOJIHATh U3MEPEHUs, CIEAys MPEIIOKEHHON MHCTPYKLUHU, BBIYUCIISATh
3HA4YCHHE BEIMYMHBI U aHATM3UPOBATh MOJTyYEHHBIC PE3yIbTaThl C YUETOM
3aIaHHOM MOTPEITHOCTA U3MEPEHUN;

coOiroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
000py/I0BaHHEM;



pa3nuyaTtb OCHOBHBIE TMPU3HAKKM U3YYCHHBIX (U3MUECKUX MOJIEICH:
MaTepuanbHas TOYKa, aOCOJMIOTHO TBEPAOE TEJIO, TOUYEUYHBIM HCTOYHHUK
CBEeTa, JIy4, TOHKas IMH3a, TUIAHETapHas MOJENb aToMa, HYKJIOHHAs
MOJIeIb AaTOMHOT'O SPa;

XapaKTepu30BaTh MPUHIUIBI JCHCTBUS HM3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpOW Ha HUX OmucaHusi (B TOM 4YHCIE:
CIUIOMETP, NAaTYMKU TIOJOKEHHUS, PACCTOSHUSA U YCKOPEHUS, paKera,
9XOJIOT, OYKH, TIEPUCKOIN, QoToanmapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBaX (PU3MUECKUX SBJICHMM U  HeoOXxoaumble (U3UUYECKUE
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl U CXEeMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOUCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMYECKUX IPOILIECCOB
OpU pEHIeHUH Y4eOHO-IPAKTHUECKUX 3a/1ad, ONTHYECKHUE CXEMBbI IJis
MOCTPOEHUS N300paKEHUH B MJIOCKOM 3€pKajie U COOMPAIOIIEH JINH3E;
NPUBOIUTH  MpUMEpPhl  (HAXOAuTh  WH(OpMaIMi0O 0  TIpuMepax)
MPAKTHYECKOTO HCMOJIb30BaHUS (U3NUYECKUX 3HAHUI B TMOBCETHEBHOU
KU3HU JIJ1s1 oOecrieueHrs 0e30MacHOCTH MpU OOpallleHud ¢ Mpudopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3[0POBBbS U COONIONCHUSA
HOPM 3KOJIOTHYECKOI0 MOBE/ICHUS B OKPY)KAIOIIeH cpelie;

OCYIIECTBJISITh TOUCK HH(pOpMamuu (PUIUIECKOTO COACPKAHHUS B
HutepHeTe, caMOCTOATENbHO (GOPMYIUPYSl MOUCKOBBIN 3aIpOC, HAXOIUTh
IyTU OTpeNesieHUs] JOCTOBEPHOCTH MOJIyY€eHHOM MH(OpPMALIUKU HA OCHOBE
UMEIOIINXCS 3HAHUN U JOMOTHUTEILHBIX UCTOYHUKOB,

MCIOJIb30BaTh MPH BHITIOJHEHWN YYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISIPHYIO
IUTepaTypy (uU3MyecKoro coaepikaHus, CIPaBOYHBIE MaTepHalbl,
pecypcbl cetu MIHTepHeT, BIaieTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpa3zoBaHusi HH(GOPMAIIUU U3 OJJHON 3HAKOBOI CHCTEMBI B JIPYTYIO;
co3/iaBaTh COOCTBEHHBIC MUCHMEHHBIE UM YCTHBIE COOOIIEHUS Ha OCHOBE
uH(GOpMAIIMU U3 HECKOIbKUX HMCTOYHHKOB (PU3NYECKOTO COACPIKAHUA,
MyOJIMYHO MPEJCTABIATh PE3YNIbTAThl MPOEKTHON MJIM UCCIIEI0BATEIbCKON
NEATENPHOCTA, TPH 3TOM TPAMOTHO  HCIONb30BAaTh  HM3yYEHHBIN
MOHATUMHBIN anmapar M3y4aemoro paszziena (QU3MKU M COINpPOBOXKIATh
BBICTYIUICHHE IMIpe3eHTale ¢ y4éToM OCOOEHHOCTEH ayJIuTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuecrBo yacos DJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnsie | IlpakTnueckue
n/n NporpaMmel Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. ®usuka 1 eé poJib B NO3HAHUM OKPYKAIOIIEr0 MUPa
but6mmoreka [JOK
1.1 o - 2
H3Hia - fayka o rpupone https://m.edsoo.ru/7f416194
1.2 duznyecKre BeIUINHBI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6 OK
1.3 EcTecTBeHHOHAYUYHBIH METOT TO3HAHUS 2 1 htl;lp;;;?(jg:ogru 17£416194
Wroro no pazneny 6
Pa3nen 2. IlepBoHaya/ibHbIE CBEICHUS 0 CTPOCHUH BEILIeCTBA
but6mmoreka [JOK
2.1 1
Crpoetiite setecTsa https://m.edso0.ru/7f416194
59 JIBH>KE€HME U B3aUMOAEUCTBUE YaCTHI] 5 1 bubmmoreka [IOK
' BELECTBA https://m.eds00.ru/7f416194
bu6moreka [IOK
2. Ar 2
3 PETATHRIC COCTOANIA BElllecTa https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Paznen 3. JIBu:keHHe U B3aMMoOAeiicTBHE Tel
bu6moreka IIOK
3.1 M 3
CATITICCIOT ABIDICHHC https://m.edso00.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bu6mmoreka [JOK



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

Bbu6morexa IIOK

: .B 14 2
33 Cuna. Bt o https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pasnen 4. JlaBjienue TBEPABIX TeJl, dKUIKOCTEH U ra3oB
41 Hasnenue. [lepenava naBiaeHus TBEPABIMU 3 bubmmoreka [JOK
' TeJIaMH, JKUJKOCTSAMU U Ta3aMH https://m.edsoo.ru/7f416194
bu6moreka I[IOK
4.2 Jlapiterite XuAKocTA > https://m.edsoo.ru/7f416194
bu6moreka [JOK
4.3 Atmocheproe rapnerie 6 https://m.edsoo.ru/7f416194
44 JleificTBYE )KMJIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [IOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Wroro no pazneny 21
Pa3nen 5. Pabora u MOIIHOCTB. DHeprus
bu6moreka [JOK
5.1 P 3 1
aboTa 1 MOIHOCTE https://m.edsoo.ru/7f416194
but6mmoreka [JOK
5.2 I1 5 1
POCTRIC MEXATIMET https://m.eds00.ru/7416194
bu6moreka [IOK
5.3 M 4 1
CRAHUADURASL SHEpHt https://m.edso00.ru/7f416194
Hroro mo pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM u@poBbIe
Ne n/m pasi Konrpoabnsie | IlpakTuyeckue (1pp )
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Pa3pnea 1. TenioBble siBJ1eHUs
. bu6moreka [JOK
1.1 7
CTpoctiie 1 CBOHCTBA BeleCTRa https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
1.2 T 21 1 5
CILTOBRIC HpONECeRt https://m.edsoo.ru/7f4181ce
Hroro no pazueiy 28
Pa3znes 2. DiekTpuueckre 4 MAarHUTHBIE SIBJICHUS
21 DNeKTpUYECcKre 3apsibl. 3apsHKEHHBIC Tea 7 1 bu6morexa [IOK
' 1 WX B3aUMOJIEICTBHE https://m.edsoo.ru/7f4181ce
bub6mmoreka [JOK
OCTOTHERIM SHCKTPIACCIHE TOK https://m.edsoo.ru/7f4181ce
but6moreka [JOK
2.3 M 6 1 15
ATHITTHBIC ABICHIE https://m.edsoo.ru/7f4181ce
but6moreka [JOK
24 ) 4
HCKIPOMAT HITTHAL MHAYKLL https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



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

KosauyecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TeM ungpoBbie
Ne n/m P Konrpoabnsie | IlpakTuyeckue (1pp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexanuveckue siBJIeHUs
MexaHndecKkoe ABMKEHHUE B CIIOCOOBI ero bu6moreka [JOK
1.1 10 1
ONHUCaHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumopeiictBue Tei 20 1 3 bubmmorexa HOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
1.3 3 10 3
AKOHRBL CoXpateHus https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexanuueckue Koj1e0aHus U BOJIHBI
bub6mmoreka [JOK
2.1 M 0 7 3
CXAMMHCCIIC KOMCOARHA https://m.edsoo.ru/7f41a4a6
but6moreka [JOK
2.2 M .3 8 1 3
CXAMIHACCITE BOTHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pa3nen 3. DjeKTpoMarHuTHOE 1MoJIe M JJIeKTPOMATHUTHbIE BOJIHbBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bu6motexa [IOK
' AJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3nen 4. CBeTOBbBIE AIBJIEHUS
4.1 3aKOHBI pacIpoOCTpaHEHUs CBETa 6 2 bu6morexa [IOK



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

Bbu6morexa IIOK
4.2
JIuH3BI ¥ onTHYECKUE PUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Pasnosxenue Genoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pa3zpnesn 5. KBanToBbI€ sIBJICHUS
bu6moreka I[IOK
5.1 HcnyckaHnue v TOTJIONICHHE CBETa aTOMOM 4 1 https:/m.edsoo.ru/7fA1a4a6
bu6moreka IIOK
52 C 6 1
TPOCHIE GTOMHOTG Apa https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.3 A 7 1
AICPHPIC Peaititiii https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paznen 6. IloBTopuTe1bHO-0000 110 1M MOTYJ/Ib
6.1 [ToBTOpeHME M 0000IICHNE COAEPKAHUS 9 5 bu6moreka [IOK
' Kypca dusmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBbTATBI OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

7 KIIACC

Kon
NPoBepPsSIeMOro
pe3yJabrara

HpOBepﬂeMble NMpeaAMETHBIC Pe3yJIbTaThbl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ mporpamMmmsbl OCHOBHOTO od1ero 06pa30BaHl/lﬂ

1.1

HCIIOJIb30BATb U3YUCHHBIC ITOHATUSA

1.2

pa3jr4aTth ABJICHUSA IO OMUCAHWUIO HMX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPHUPYIOIINX TaHHOC (bl/ISI/I‘leCKOG SABJICHUC

1.3

pacrio3HaBaTh IPOSIBICHHE HW3YYEHHBIX (U3NYECKUX SBICHUH B
OKpY’KalollleM MUpE, B TOM uucie (pu3nueckue SBICHUS B MPUPOJE,
IpU 3TOM MEPEBOANTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIACIATH

CYILECTBCHHBIC CBOMCTBA (MTPU3HAKK ) (PU3NYECKUX SBJICHUI

1.4

ONHUCHIBaTh M3YYEHHbIE CBOWCTBA Tel U (U3HYECKUE SBIICHUS,
UCTIONB3YSl (HU3UYECKUE BEIWYMHBI, MpPU ONHUCAHUHM TPABHIBHO
TPAaKTOBaTh (PU3MYECKUI CMBICI HCHOJB3YyEMBIX BEIWYHH, UX
0003HAYEHHUS U eTUHHIIBI (PH3UUECKUX BEJIMYHMH, HAXOAUTH (DOPMYIIBI,
CBS3bIBAIONIME JIAaHHYI (U3MUYECKYI0 BEIWYUHY C JPYTUMHU
BEIMYMHAMHU, CTPOMTh  TIpaUKM  HM3YYEHHbIX  3aBUCHMOCTEH

(1)I/ISI/I‘I€CKI/IX BCIIMYNH

1.5

XapaKkTepu30BaTh CBOWCTBA TeJ, (U3WYECKUE SBIEHHUS M IPOLECCHI,
HCIIOJBb3Yysl W3YYEHHBIE 3aKOHBI, IPU 3TOM JaBaThb CIOBECHYIO
(GOpMyIHpPOBKY 3aKOHAa W 3alUCHIBATh €0  MaTEMaTHYECKOe

BBIPAJKEHUE

1.6

O0BACHATh (PU3MUYECKHE SBICHMS, NMPOLECCH U CBOMCTBA Tel, B TOM
9yycie W B KOHTEKCTE CHUTyalUUH MPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBISBJISATh MPUYUHHO-CICICTBEHHBIE CBSI3U, CTPOUTH
oO0bsicHeHHe u3 1 — 2 Jormyeckux IaroB ¢ omopod Ha 1 — 2
M3yYCHHBIX CBOMCTBA (PM3MYECKUX SBICHUH, (PU3NUECKUX 3aKOHA WIIH

3aKOHOMEPHOCTH

1.7

peuaTb paCLIéTHI)Ie 3agadyu B 1 -2 }IeﬁCTBI/IH, HCIIOJIb3Yys 3aKOHbI U




bopmynbl, cBs3bIBatonMe GU3NYECKIE BETMUYUHbBI: HA OCHOBE aHaJH3a
YyCIOBHUS 3aJauyM 3alMCBhIBATh KpaTKOE YCIOBUE, IIOACTaBIIATH
¢buznyecKkue BEMUYUHBI B (JOPMYIIBI M IPOBOAUTH PACUETHI, HAXOIUTh
CIpaBOYHBIC JTaHHBIC, HEOOXOMUMBIC JIJIsl PEIICHUS 3aa4, OICHUBAThH

PEATMCTUYHOCTh TOJYICHHOU (PU3NYECKON BETMUMHBI

1.8

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO PELIMTH IpPU TOMOIIH
¢u3NYecKNX METOJ0B, B ONUCAHUU HCCIEIOBAaHUSA BBIIEIATH
mpoBepsieMoe  MpeanojiokeHue  (THMOTe3y),  pas3auyath U
WHTEPIPETUPOBATh IMOJYYEHHBIH pe3yibTaT, HAXOAUTh OMIMOKU B

X0A¢€ OIbITa, A€JIaTh BBIBO/LI IO €0 pE3yJibTaTaM

1.9

MPOBOAUTH OMNBITHI MO HAOMIOAEHUI0 (QU3NYECKUX SIBJICHUNA WU
¢usnyeckux  cBodcTB  Tem:  (OpMyIHpOBaTH  MpPOBEpsEMBbIE
NPEANONOXKEHUs,, CcoOUpaTh  YCTAaHOBKY U3  MPEIOKEHHOI'O

000py10BaHUsl, 3alIMChIBATh X0/ ONbITA U (POPMYJIUPOBATH BHIBO/IbI

1.10

BBINOJIHATD NPSMbIE M3MEPEHHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX U
nu(ppoBbIX MPUOOPOB, 3aMKMCHIBATh MOKAa3aHUS MPUOOPOB € YYETOM

3aJJaHHON a0OCOIOTHON MOTPEIIHOCTH U3MEPEHUM

1.11

MPOBOANUTh  HCCIEIOBAaHHWE 3aBUCHUMOCTH  OAHOM  (Qu3MUecKOon
BEJIMYMHBl OT JPYrod C MCIOJB30BAHUEM MPSAMBIX HM3MEpPEHUH,
y4acTBOBaTh B IIJITAHMPOBAHUM Y4e€OHOrO MCCIIE€AOBAaHMS, COOMpATh
YCTaHOBKY U BBIIOJHATE U3MEPEHUs, CIENYs NPEAJI0KEHHOMY IIIaHYy,
(GUKCHpPOBATh pE3yNbTATHI TOJTYYEHHOW 3aBHCUMOCTH (PHU3HUYECKHX
BEJIMYUH B BUJIE NTPEIJIOKEHHBIX TAaOJIUI] ¥ T'pa(UKOB, J1€1aTh BHIBOIBI

I10 pe3yJibTaTaM HCCIICTOBAHUA

1.12

IIPOBOUTh KOCBEHHbIE H3MEpPEHMs] (PU3MUECKHUX BEIUYMH, CIEays
IPEI0OKEHHON UHCTPYKIMU: [IPU BBITOJHEHUN U3MEPEHUM coOupaTh
JKCIIEPUMEHTAIbHYI0 YCTAHOBKY M BBIYUCIATH 3HAYE€HUE HCKOMOM

BCIMYHMHBI

1.13

coOiolaTh MpaBHjia TEXHUKM 0O€30MacHOCTH Ipu pabore ¢

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

yKa3plBaTh NPUHLIMIBI JAEHCTBUS TNPHUOOPOB U  TEXHUUYECKHUX
YCTPOMCTB, XapaKTepu30BaTb IPUHLMIBI JEHCTBUS HU3YYEHHBIX
npuOOPOB M TEXHUYECKUX YCTPOHCTB C IIOMOINBIO HMX ONHUCAHUA,
UCTONB3ysl 3HaHUS O CBOWCTBAX  (PU3MYECKMX SBICHUM U

HCO6XOI[I/IMLIG (1)I/I3I/I‘ICCKI/IG 3aKOHBI U 3aKOHOMCPHOCTHU




1.15

NPUBOJIUTh HpUMEpbl (HAXOMUTh HWHMOpPMAIMIO O NPHUMEPax)
MPaKTUYECKOr0 MCIOJIb30BaHUs (PU3NYECKUX 3HAHHUI B MTOBCEIHEBHOM
KU3HM 11 oOecrieyeHuss O€30MACHOCTH TIpU  OOpalleHuu ¢
puOOpaMu U TEXHHYECKUMHU YCTPOHCTBAMH, COXPAHEHUS 370POBbS U

COOJIIOJIEHNST HOPM IKOJIOTHYECKOTO MTOBE/ICHUS B OKpY KalolIei cpene

1.16

OCYHIECTBJIATh OTOOP MCTOYHHKOB MH(popmaruu B cetn VHTEepHET B
COOTBETCTBMM C 3aJlaHHBIM [TOMCKOBBIM 3alpoOCOM, Ha OCHOBE
MMEIOUIMXCA 3HAHUW M NYTEM CpPaBHEHHS PA3JIUYHBIX HMCTOYHUKOB
BBIJICIIATh MH(POPMAIMIO, KOTOpas SBISIETCS TPOTHBOPEUUBOU WIIU

MOJXKET OBITh HETOCTOBEPHOU

1.17

HCI0JIb30BaTh npu BBIIIOJIHEHUH yueOHBIX 3a/1aHui
HAy4YHONOMYJSIPHYIO ~ JHUTepaTypy  (usuueckoro  couepskaHus,
CIlpaBOYHbIE MaTepuajbl, pecypchl cetu VHTepHer, BiageTh
npuéMaMu KOHCHEKTHPOBAHMSI TEKCTA, peodpa3oBaHus HH(GOpMaLUU

13 OZIHOM 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIEC KPATKHE MUChbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBe 2 — 3 HCTOYHUKOB HH(popManuu (HU3HIECKOTO
COZIep)KaHMs, B TOM YHUCJIE MYyOJMYHO JeaTh KpPaTKue COOOIICHUS O
pe3yibTaTax MPOEKTOB WM Y4YEOHBIX HCCIIEAOBaHUM, MPU 3TOM
rPAMOTHO MCHOJIb30BaTh H3YyYEHHBIM IOHATHMHBIN ammapar Kypca

(HU3UKH, COMPOBOXKIATh BHICTYILICHHE TTPE3EH Talheit

1.19

IIPU BBIOJIHEHUH y4eOHBIX IPOEKTOB M MCCIEN0BaHUI pacrpenensiTh
00513aHHOCTH B IpyIIE B COOTBETCTBUM C MIOCTAaBJICHHBIMH 3aJadyaMH,
CIIEAUTH 3a BBIIOJHEHUEM ILJIaHA JEHCTBUM, aJE€KBAaTHO OLCHHUBATh
COOCTBEHHBIII BKJaJ B JACATEIbHOCTb TPYIIBl, BBICTPAaUBAThH
KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, YUYHUTBIBAs MHEHHE

OKPYXKaIOIINUX

8 KJIACC

Kon
NMpoBEPSIEMOT0
pe3yJjibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAaThl 0CBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

11

HUCIIOJIb30BaTh IOHATHUA

1.2

pa3jr4aTh ABJICHUSA IO OMUCAHWUIO HUX XAPAKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, ICMOHCTPHUPYIOIINX TaHHOC (bl/ISI/I‘leCKOG SABJICHHUC

1.3

pacrio3HaBaTh IMPOSIBJICHHE M3YYEHHBIX (U3NYECKUX SBJIECHUI B
OKpY’KalollleM MHpE, B TOM uucie (pu3nueckue SBICHUS B MPUPOJE,
IpU 3TOM MEPEBOANTH MPAKTHYECKYIO 3a7ady B y4eOHYIO, BBIACIATH

CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3HUECKUX SIBICHUN

1.4

ONHUCHIBaTh M3YyYEHHBIE CBOWCTBA Tel U (U3NYECKUE SBIEHHUS,
UCHONb3ysl (PU3UUYECKUE BEJIUYMHBI, NPU ONMCAHUM IPaBUIBHO
TPakTOBaTh  (PU3MYECKMH  CMBICI  HUCIOJb3YeMBIX  BEJIHYUH,
0003HAYEHHUS U eTUHHIIBI (PU3UUECKUX BEJIMYHMH, HAXOAUTh (HOPMYIIBI,
CBSI3bIBAIONIME JAHHYI (PU3MUECKYI0 BEIUYUHY C JIPYTUMH
BEeIMYMHAMHU, CTPOUTh TpaduKM  H3YYEHHBIX  3aBUCHMOCTEH

q)HSI/I‘IeCKI/IX BCIIMYNH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (U3WYECKUE SBIEHHUS M IPOLECCHI,
UCTONB3ysl M3yYEHHBIE 3aKOHBI, IMPU DTOM JaBaTb CIOBECHYIO
GOopMyTUPOBKY 3aKkOoHAa M  3alUChIBaTh €ro MaTEeMaTHYeCKoe

BBIPAJKEHUE

1.6

OOBSICHATh (PU3UYECKHE TPOIECCHl U CBOWCTBA TEJ, B TOM YUCJE U B
KOHTEKCTE€ CUTyallMli NPaKTHKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIISITh TTPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 |
— 2 JIOTMYECKUX MIaroB ¢ momompio 1 — 2 u3y4eHHBIX CBOWCTBA

¢bu3nUecKuX ABICHUH, PU3MUECKUX 3aKOHA UM 3aKOHOM €PHOCTH

1.7

pemarb pacy€THbIe 3a1aud B 2 — 3 AEHCTBHUA, UCHOJb3Yys 3aKOHBI U
(bopMyIbl, cBsI3bIBAOLIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a
YCI0BUs 3aJa4 3alIMChIBATh KPATKOE YCIOBUE, BBISABIATE HEAOCTATOK
JaHHBIX [JJIs1 PEIIEeHUs 3aJauyd, BBIOMpPATh 3aKOHBI U  (POPMYJIbI,
HeoOXoauMble i €€ pelleHus, IPOBOAUTh pacuéTbl U CpaBHUBATH
NOJY4YeHHOE 3HaueHHe (U3NYECKOH BEIMYUHBI C M3BECTHBIMU

JaHHBbIMH

1.8

pacro3HaBaTh IpPOOJIEMbI, KOTOPblE MOXXHO PELIMTh IMPU MOMOIIU
(bU3NYECKIX METOJI0B, UCIIOJB3Ys OMUCAHUE HCCIIEAOBAHNUS, BBIIEIATh
MIPOBEPSAEMOE IIPEANOJIOKEHUE, OLEHUBATH IPABUIBHOCTD IOPSIIKA

MPOBECHUSI UCCIIEIOBAHMUS, 1€TIATh BBIBOJIBI

1.9

MPOBOJUTL OIBITBI IO HAOMIOJACHUIO (U3UYECKUX SIBJICHUW WIN
(GU3NYECKUX  CBOMCTB  TeI: dbopMynupoBaTh  MPOBEPSIEMbIE

NPEANONOKEHUs, CcoOMpaTh  YCTAaHOBKY U3  NPEUIOKEHHOIO




O60py,Z[OBaHI/I$I, OIIMCBIBATh XO/J OIIbITa 1 @OpMan/IpOBaTB BbIBObI

1.10

BBIIOJIHATE NPSMBIE W3MEPEHHMS C HCIOJb30BAHUEM AaHAJIOIOBBIX
puOOPOB U TaTYMKOB (PU3UUYECKUX BEIUYUH, CPABHUBATH PE3YJIbTAThl

M3MEpPEHUH ¢ y4E€TOM 3aJJaHHOM aOCOIFOTHOM MOrPENIHOCTH

1.11

MPOBOANUTh  HCCIEIOBAHHWE 3aBUCHUMOCTH  OAHOM  (Qu3MUecKOn
BEJIMYMHBl OT JAPYrOd C HCHOJB30BAHUEM IMPSAMBIX HW3MEpPEHUM:
IUIAaHUPOBATh MCCIIEOBAaHUE, COOMPAaTh YCTAHOBKY WU BBINOJHATH
U3MEpEHUs],  Clenys  HNpeIJoKEHHOMY  IUIaHy, (HUKCHPOBATh
pe3yJbTaThl MOJYyYEHHON 3aBHCHUMOCTH B BHJ€ TaOmMI U rpadukos,

ACJIaTb BBIBOJBI I10 PE3YyJIbTaTaM UCCICIOBAHHA

1.12

IPOBOAUTH  KOCBEHHBIE  M3MEpeHUs  (PU3MUECKUX  BEIMUUH:
IUIAaHUPOBATh U3MEPEHMsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
clieqys IPENJIOKEHHOM MHCTPYKLMHM, W BBIYMCIATH 3HAYCHHUE

BCIMYHMHBI

1.13

coOroNaTh TpaBWa TEXHUKHM O€30ImaCHOCTH TIpH  paboTe ¢

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

XapaKkTepu30BaTh MPUHLIMIBI JEHCTBUS H3YYEHHBIX HPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HA MX OIMUCAHUSA, HCIIOIb3Ys
3HAHUS O CBOMCTBaX (PU3MYECKUX SBICHUH UM HEOOXOIUMBIE

(I)I/I3I/I‘-IGCKI/IC 3aKOHOMCPHOCTH

1.15

pacno3HaBaTh MPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pr Mo CXeMaM U CXCMATHYHLBIM PUCYHKaM, COCTABJIATH CXCMBbI
SJICKTPUICCKUX uenep"l C TMOCJICAOBATCIBHBIM W IapalJICIbHBIM
COCAMHCHUEM 3JICMCHTOB, pas3iimdasi YCJIOBHBIC 0003HaUYEHUS

QJIEMCHTOB 3JICKTPUUICCKUX eneu

1.16

IPUBOAUTH IpUMEpPbl (HAXOAUTh HHPOPMALMIO O IpUMEpax)
MPAKTUYECKOT0 MCHOJIB30BaHUs (PU3NUECKUX 3HAHUI B MOBCEIHEBHOMN
KU3HU 17 obecrmedyeHuss O€30MacHOCTH TpH  OOpalleHHH ¢
npudOpamMu U TEXHUYECKUMH YCTPOHCTBAMH, COXPaHEHUS 3J0POBbs U

COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOT0 MTOBEICHUS B OKpY KaloLIel cpene

1.17

OCYIIECTBJIATHh MOUCK WH(POPMALIUU PUIUIECKOTO COJCPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOIIMXCS 3HAHUM MU IMYyTEM CpPaBHEHHUS
JIOTIOJTHUTENIPHBIX HCTOYHUKOB BBIJIENISATh HWH(OpMaANui, KOTOpas

SABIACTCA HpOTI/IBOpe‘II/IBOI‘/’I HJIA MOXET OBITh HCJIOCTOBepHOﬁ

1.18

HUCIIOJIb30BATh IIPU  BBIIOJIHCHUU y‘le6HBIX BaJIaHI/Iﬁ Hay4YHO-




MOMYJSAPHYIO JIUTEpaTypy (PU3HUecKoro colep)kaHusi, CIpaBOYHbBIC
Martepuainbl, pecypcbl cern HMHTepHer; Biagerb NpuEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIMN U3 OTHON

3HAKOBOW CHCTEMBI B JIPYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIE TUCHMEHHBIC U KPATKHE YCTHBIE COOOIIEHMS,
0000m1ast nHMOPMAIUI0O M3 HECKOJIBKUX HCTOYHUKOB (U3UIECKOTO
COJIepXKaHUsi, B TOM YHCIE MYyOJUIHO TPEACTABIATh PE3YJIbTAThI
MPOCKTHOW WJIM HUCCIICAOBATEIILCKOM  JEATEIBHOCTH, TpPU ITOM
IPaMOTHO WCIIOJb30BaTh HM3yYEHHBIM IMOHATHHHBIN ammapaT Kypca

(U3MKH, CONPOBOXKAATH BBICTYIIJIEHHUE TPE3CHTALIMEN

1.20

MIpU BBHIMIOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIENOBAaHUN (DU3NYECKUX
MPOIIECCOB pacCHpeieNiaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJIICHHBIMM  3aJlayaMH, CIEIWTh 32 BBIIOJHEHHEM IUIaHA
JNEUCTBUM W KOPPEKTUpPOBATh  €ro, aJ€KBaTHO  OLICHUBATh
COOCTBEHHBI BKJIAJ, B JAEITEIBHOCTH TPYIIIBI, BBICTPAUBAThH
KOMMYHUKATUBHOE  B3aUMOJEWUCTBUE,  NPOSABISISL  T'OTOBHOCTH

paspemaTh KOH(IUKTHI

9 KJIACC

Kon
NMpoBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi

11

HCIOJIb30BATh U3YUCHHBIC ITOHATUA

1.2

pas3iinyaThb SABJICHUSA I10 OINMMCAHHIO HUX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/ISI/I‘IGCKO€ SIBJICHUC

1.3

pacno3HaBaTh IPOSBICHHE HW3YYEHHBIX (U3UYECKUX SBJICHUH B
OKpYXaloIllleM MHUpe, B TOM uucie (pu3ndeckue SBICHUS B NPUPOIE,
IIpU 3TOM HEPEBOAUTH IMPAKTHUUECKYIO 3a7jauy B y4yeOHYIO, BBLACIATH

CYILECTBEHHBIE CBOICTBA (TPU3HAKH) (PU3NUYECKUX SBICHUHN

1.4

OMMUCBhIBATb HU3YUYCHHBLIC CBOMCTBA TE€l U (pI/ISI/IquKI/Ie SABJICHUA,
HCIIOJIB3Yys (1)H3qu01<1/1e BCJIMUMWHBI, IpPU OIIMCAaHHUU TIIPaBHUIIBHO
TpPaKTOBaTh (1)PI31/I'—IGCKI/II>1 CMBICJI HCIOJIB3YEMbIX BCJINYHH,
0003HaUEHUS U CANHHNIIbI (1)I/ISI/IIICCKI/IX BCJIIMYMWH, HAXOANUTH (bOpMyJ'H)I,

CBSI3bIBAIOLIME JAHHYIO (PU3MUECKYI0 BEIMYMHY C JIpYyTUMH




BCIMYHMHAaMHU, CTPOUTH Fpa(bI/IKI/I HU3YUYCHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEJIMYUH

1.5

XapaKTepru30BaTh CBOMCTBA Tel, (PU3MUECKHE SBJICHUS M TPOIECCHI,
UCIIOJIB3YSl M3YYCHHBbIC 3aKOHBI, NpPH O3TOM JaBaTh CIIOBECHYIO
GOopMYyITHUPOBKY 3aKkOHAa M  3alUChIBaTh €ro MaTeMaTHYeCKoe

BBIpaXKEHUE

1.6

OOBSICHATh (PU3NYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM UYUCIE U B
KOHTEKCTE CHTyallull IPaKTUKO-OPUEHTHPOBAHHOI'O  XapakTepa:
BBISBJIATh IIPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrM4eckux IIAroB ¢ MOMOLIbIO 2 — 3 M3Y4YEHHBIX CBOWCTBA

q)HSI/I‘IeCKI/IX HBHCHHﬁ, (1)I/ISI/II{GCKI/IX 3daKOHa UJIKM 3aKOHOMCPHOCTH

1.7

pemats pacyéTHpIE 3a1a4yd (ONMHUPAIOIINEcs Ha CcUCTeMy H3 2 — 3
yYpaBHEHUIl), MCIONB3YysS 3aKOHbI U  (OpPMYJbI, CBSA3BIBAIOLINE
¢usnueckue BENIMYMHBI: Ha OCHOBE aHajlM3a YCJIOBUS 3aJauu
3allUChIBATh KPATKOE YCJIOBUE, BBIABIIATH HEAOCTAIOIIUE WIIHU
M30BITOYHbIE JIaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYIIbI, HEOOXOAUMbIE
JUIl pELIeHUs, MPOBOAUTh pPacdy€Tbl U OLIEHUBATh PEATUCTUYHOCTH

MOJTy4YEHHOT0 3HaU€HUs (PU3NYECKON BETMUUHbI

1.8

pacriozHaBaTh MIpPOOJEMbI, KOTOpbIE MOXKHO pPEIIUTh MPHU MOMOILU
($U3NYECKUX METOJIOB, MCIIOJIB3YS ONHCAHWE HCCIEAOBAHUS, BBIICIATH
[IPOBEPSIEMOE MPEATIOI0KEHUE, OLICHUBATH IIPAaBUIBHOCTh IIOPsJIKA
MIPOBEICHNUS HUCCIICAOBAHUSA, JElaTh BBIBOABI, HMHTEPIPETUPOBATH

pe3ynbTaThl HAOJIIOICHHI 1 OIBITOB

1.9

NPOBOJUTH ONBITHl MO HAOMIONEHUIO (U3NYECKUX SBJICHUN WIN
(U3MUECKUX CBOWCTB TENl: CAaMOCTOSITEIbHO COOMpaTh YCTaHOBKY W3
n30BITOYHOT0 Habopa 00OpynOBaHUS, ONUCHIBATH XOJ ONbITA U €ro

pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

MPOBOJUTh TPH HEOOXOAMMOCTH CEPHIO TPSMBIX HM3MEPCHHI,
ompezenssi CpeaHee 3HAauYeHHEe H3MepseMoill BenuuuHbl ((hoKycHOe
paccTosiHue coOuparoimeil JHH3bI), 00O0CHOBBIBATH BBHIOOD cIiocoba

u3MepeHus (M3MEPUTEIILHOIO MPUOopa)

1.11

MPOBOUTh HCCIIEIOBAaHHUE 3aBUCHUMOCTEH (QU3NYECKMX BEIUYUH C
HCIIOJIb30BAaHUEM MPAMBIX M3MEPEHMI: ILUIAHUPOBATh MCCIIENOBAHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTAaHOBKY, (PUKCHPOBATH pPE3yibTaThl

HOJIy‘-IGHHOfI 3aBUCHUMOCTH (1)1/13I/II-ICCKI/IX BCIMYHMH B BHAC Ta6JII/II_[I/I




Fpa(i)I/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

IPOBOJAUTH  KOCBEHHBIE  HM3MEpeHUs  (PU3MUecCKUX  BEJIMYUH:
IUIAHUPOBATh M3MEPEHHUS, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY
U BBINOJHATH U3MEPEHUs, Cleays IPEAJOKEHHOW MHCTPYKLHUH,
BBIYUCIITh 3HAYCHHE BEIMYMHBI M AHAIU3UPOBATH I1OJIY4YEHHBIE

pe3yJIbTATHl C YYETOM 3alaHHON IMOrPEIIHOCTH U3MEPEHUI

1.13

coOJIIolaTh NpaBMJla TEXHUKM 0O€30MacHOCTH Ipu padbore ¢

71a00paTOpHBIM 000PYJOBAHUEM

1.14

pa3nuyaTh OCHOBHBIE NMPHU3HAKU H3YYCHHBIX (PU3MUECKUX MOJEJICH:
MaTepuajibHas TOYKa, aOCOIIOTHO TBEPJOE TENO, TOUEUHBIH NCTOYHUK
CBETa, JIy4, TOHKAs JMH3a, IJIaHETapHas MOJENb aToMa, HYKJIOHHAs

MOZAECIIb ATOMHOI'O dapa

1.15

XapaKkTepu30BaTh IPUHLMIBI JEUCTBUS H3YYEHHBIX HpPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM Ha MX ONMUCAaHUA, MCIOJIb3Ys
3HAHUS O CBOMCTBAaX (U3MYECKUX SBICHUH UM HEOOXOIUMBIE

¢buznyecKre 3aKOHOMEePHOCTH

1.16

WCIOJB30BaTh CXEMbl UM  CXEMATHYHBbIE PUCYHKH H3Y4YEHHBIX
TEXHUYECKUX YCTPOWCTB, HU3MEPUTENBHBIX npudopoB U
TEXHOJIOTMYECKUX TPOIECCOB TPU PEHICHUU YYEOHO-TPAKTHUECKUX
3a/1a4, ONTUYECKUE CXEMBI JJIsI TOCTPOEHUSI U300PAKEHUM B MIIOCKOM

3epKajie u coOuparoIiel JnH3e

1.17

NPUBOIUTH TpUMEpHl (HAXOOUTh HWHMOPMAIMIO O MNPHUMEPax)
IIPaKTUYECKOr0 MCIOJIb30BaHUs (PU3NUYECKUX 3HAHUI B ITOBCEIHEBHON
KM3HM A7 oOecriedyeHMst 0O€30MacCHOCTH IpH  OOpalleHHuH ¢
npuboOpaMu U TEXHUYECKUMH YCTPOHCTBAMM, COXPAHEHMs 3/J0POBbS U

CO6J'IIO,Z[6HI/I$I HOPM 3KOJOIrH4Y€CKOIo IoBCJACHUA B Opr)I(aIOIHeﬁ cpeac

1.18

OCYIIECTBJIATh MOUCK MH(POPMALIUU (PU3UIECKOTO COJEP)KAHUS B CETH
WuTepHer, caMoCTOATENbHO (QOPMYIHPYS TOHMCKOBBIM  3ampoc,
HaxoQuThb IYTH  ONpEAeNieHus  JIOCTOBEPHOCTU  IOJYyYEHHOMH
nH(poOpMaIMM Ha OCHOBE HMMEIOIIMXCS 3HAHUW U JIOTOJHHUTEIBHBIX

HCTOYHUKOB

1.19

UCIOJb30BaTh IPU  BBINOJIHEHUWH Yy4YEOHBIX 3aJaHUil Hay4dHO-
MOMYJISPHYIO JIUTEpaTypy (pu3nueckoro cojepkaHusi, CIpaBOUYHbBIE
Matepuaisl, pecypcbl cetu VHTepHer; Biaaerb IpuEMaMu

KOHCIICKTUPOBAHUA TCKCTA, Hp606p330BaHI/Ifl I/IH(bOpMaIII/II/I nu3 O}IHOI71




3HAKOBOI CHCTEMBI B IPYTYIO

1.20

co3/laBaTh COOCTBEHHbIE NHCbMEHHbIE M YCTHbIE COOOILEHUS Ha
OCHOBE MH(OPMALMU U3 HECKOIbKUX HCTOYHUKOB (U3NYECKOrO
CoZlep)KaHusl, MyOJMYHO IPENCTAaBIATh PE3yJbTaThl NMPOESKTHOM MM
UCCIENOBATEILCKOM  JEATENBHOCTH, IHPU  3TOM  I'PaMOTHO
HCIOJIb30BaTh U3YUYEHHBIN MOHATUIHBIN anmnapar u3y4aeMoro paszaena
GU3MKM M CONMPOBOXIATh BBICTYIUIGHHWE IMpe3eHTaluel ¢ yd4éTom

0COOEHHOCTEN ayTUTOPUHU CBEPCTHUKOB

1.21

IPU BBIOJHEHUN YYEOHBIX MPOEKTOB M MCCIEIOBAHUN (PU3MUECKHX
IIPOLIECCOB paclpeeNniaTh 0053aHHOCTH B IpyIIe B COOTBETCTBUH C
[IOCTABJICHHBIMUA  3aJlayaMM, CICIUTh 3a BBIIOJIHCHUEM ILIAaHA
NEMCTBUH M KOPPEKTUPOBATh  €ro,  aJE€KBAaTHO  OLICHMBATHb
COOCTBEHHBIII BKJaJ B JEATEIbHOCTh TPYIIbl, BBICTpPAaUBATh
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBUE,  NPOSABIASL  T'OTOBHOCTH

paspemniaTh KOHMIUKTHI




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
pa3aena

Kon

JJIEMCEHTA

IIpoBepsiemMble 3JIeMEHTbI CO/IEPKAHUSA

®U3UKA U EE POJIb B TIO3HAHNM OKPYXXAIOIIEIO MUPA

11

dusznka — Hayka O mpuUpone. JSIBIEHHMS TPUPOABI.
dusnueckue SABJICHMS: MEXAaHUYECKUE, TEIJIOBBIE,

SJICKTPUICCKHUEC, MAIrHUTHBIC, CBETOBLIC, 3BYKOBLIC

1.2

@dusnueckue BenuuuHbl. M3MmepeHue  Qu3NUECKUX
BemnunH.  Ousnueckue  npubopsl.  [lorpemnocts

n3MepeHuid. Mex1yHapoaHas CUCTEMA €IUHHUI]

13

EctecTBeHHOHAay4HbIII METOJ NO3HAHMS: HaOJIIOJEHUE,
IIOCTAHOBKA HAay4YHOI'0 BOIIPOCA, BBIIBM)KEHHE THIIOTE3,
OKCIEPUMEHT IO TPOBEpPKE THUIOTE3, OOBICHEHUE

HAOJIFO1AEMOr O SIBJIECHUS

14

Onucanue GpuU3NUECKUX SIBJICHUN C ITOMOIIBIO MOAENen

1.5

[TpakTyeckue paboTHI:

-N3mepenue paccTrosHui.

- 3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.

- Onpenenenue pa3sMepoB MajbIX TEJ.

- 3Mepenue teMieparypsl Ipy NOMOLIM SKMIKOCTHOIO

TEPMOMETPA U AATUYHUKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJAEHIM O CTPOEHUU BEIIECTBA

2.1

- CTpoeHue BelIecTBa: aTOMbI U MOJIEKYJIbI, UX Pa3MEPBbI.
OnbIThl,  JIOKa3bIBAIOIIME  JUCKPETHOE  CTPOCHUE

B€HOICCTBA

2.2

- JIBmwxenue wuactun BemiectBa. CBS3b CKOPOCTH
JBWKEHUS 4YacThll C TeMIepatypoid. bpoyHOBCKoe

IBUXKeHHe, U ddy3us

2.3

BzaumojeiicTBue yacTuil BENIECTBA: PUTSKEHUE U

OTTAJIKUBAaHHUC




- AFpeFaTHI)Ie COCTOAHHKA BCHICCTBA: CTPOCHUC TI'a30B,

KUJIKOCTEH M TBEPABIX  (KPUCTALIMYECKUX)  Tell.

2.4 B3auMocBs3p MeXAy CBOWCTBAMHU BEIIECTB B Pa3HbIX
arperaTHeIX COCTOSIHMSIX M X aTOMHO-MOJICKYJISPHBIM
CTPOCHUEM

2.5 OC00EHHOCTH arperaTHbIX COCTOSTHHH BOJTbI
[TpakTiaeckue paboTHI:
- Omnenka pauamerpa aTomMa METOIOM psaoB  (C
UCTIONh30BaHUEM (OTOTpadHii).

2.6 - OnpITEl 1O HAOJIOJCHWIO TEIJIOBOTO PACIIMPEHUS

ra3os.
- OmpiTBl 1O  OOHapyXEHHIO  JEHCTBUS  CHII

MOJIEKYJIIPHOTO TIPUTSIKCHHS

JIBIDKEHUE Y B3BAUMOJENCTBUE TEJI

31 MexaHnnueckoe IBUKEHUE. PaBHnomepHoe "
' HEPaBHOMEPHOE JIBUKEHUE
35 -Ckopoctb. CpenHsisi CKOpPOCTb IIpH HEPABHOMEPHOM
' JIBUKEHUU. Pacyér nyTu U BpeMEHHU IBUKCHUS
SlBnenne mHepnuu. 3akoH MHepuuu. B3aumoneincrsue
3.3 TeJ KaK MPUYMHA U3MEHEHUsI CKOPOCTH JBUKEHHUS TeI.
Macca kak Mmepa HHEpTHOCTH TeJa
34 -[lnotHocT  BemectBa.  CBA3b  IUIOTHOCTH  C
' KOJINYECTBOM MOJIEKYJI B €TUHUIE 00bEMa BellecTBa
35 Cuila KaKk XapakTepuCcTHKa B3aUMOJEHCTBUS Tel
36 Cuna ynpyroct u 3akoH ['yka. U3mepenue cuiel c
' IIOMOILBIO JUHAMOMETpa
37 -SIBneHue TAroTeHus U cuia TshkecTd. Cuia TSHKECTH Ha
' Ipyrux mianerax. Bec tena. HesecomocTh
38 Cuna tpenusa. TpeHue CKOJIbXKEHHS U TPEHUE IOKOS.
' TpeHue B npupojie U TEXHUKE
3.9 -CnoxeHue Cuil, HampaBJIEHHbIX IO OJHOM MNPSIMOM.
. PaBHozelicTBYIOMIAS CUIT
3.10 [TpakTiaeckue paboTHI:

OnpeneneHne CKOPOCTH PaBHOMEPHOIO  JBUKEHHS




(mapuika B KUJAKOCTH, MOJCIH  DJICKTPUYECKOIO
aBTOMOOMJII M Tak jainee). OnpeneneHue CpenHen
CKOPOCTH  CKOJIBKCHHsSI Opycka WIJIM IIapuKa 110
HaKJIOHHOM  1IockocTdu. OmnpeneneHue MIOTHOCTH
TBEPAOTO Tena. OnbITHI, JIEMOH CTPUPYIOIIHAE
3aBHCHMOCTh pacTshkeHHs (nedopManun) NpyXKUHBI OT
NPUWIOKEHHOW  cuiibl.  OmbBITHI, JI€MOHCTPUPYIOIINE
3aBUCUMOCTb CHJIBI TPEHHS CKOJBKEHHUS OT Beca Tela U

XapaKTepa COMPUKACAIOIUXCS IOBEPXHOCTEN

dusznyeckne sBICHHUSA B IIpUpPOAC: NPUMEPHI IBUKCHUSA C

3.11 pPa3IMYHBIMM CKOPOCTSMM B KMBOM U HEKHUBOHU IPUPOAE,
JeficTBUE CUJIbI TPEHUS B IIPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: TMHAMOMETP, MOAILUITHUKN
JIABJIEHME TBEPJIbIX TEJI, )KMIKOCTEI U TA30B
41 HaBnenue T1BEpAOro Tena. CrocoObl YMEHBIICHUS U
' YBEJIMYEHUS 1aBJICHUS
4 JlaBieHnue raza. 3aBUCUMOCTD JIaBJICHUS Ta3a OT 00bEMa,
' TeMIepaTypbl
43 [lepenaua naBiaeHust TBEPABIMU TEJIaMH, KUIAKOCTIMH U
. razamu. 3akoH [lackans. [IHeBMaTHUECKHE MallIMHbI
3aBUCHUMOCTh  JIaBJIEHUS KMJIKOCTH OT  TJIyOMHBI.
4.4 IMunpocratnueckuii mapagokc. CooOIArOIIMECST COCYIBI.
['mppaBnnyeckue MexaHU3Mbl
Atmocdepa 3emnu u atMmocdepHoe naBieHue. [Ipuannb
45 CYILIIECTBOBAHMS BO3AYIIHON oOosnouku 3emiu. OmnbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(HEpPHOT0 JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOps
46 N3mepenne atmochepHoro mapieHus. IIpuOopsr s
' U3MEPEHUs aTMOCPEPHOro J1aBJIEeHUS
JleicTBUE KUJKOCTH W Ta3a Ha IMOTPYKEHHOE B HUX
4.7 Teno. BelTankuBaromias (apxumenoBa) cuiia. 3aKOH
Apxnmena
4.8 IInaBanue Ten. Bo3ayxomiaBanue
4.9 [TpakTyeckue paboTHI:




HccnenoBanne 3aBUCHMOCTH Beca Tela B BOJE OT
o0béMa TOrpy)XKEHHOW B JKHJIKOCTh 4YacTH Telna.
Omnpenenenne BbITATKUBAIOIIEH CHUJIbI, ICHCTBYIOIICH HA
Teno, TOrpyK€HHoe B  KUAKOCTb.  [IpoBepka
HE3aBUCHUMOCTH BBITAJIKHABAIOIIEH CHUJIbI, JEUCTBYIOIIEH
Ha TEI0 B JKHAKOCTH, OT Macchkl Tena. OIIBITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJKHUBAIOLIEH
CHUIIBI, ICHCTBYIONIEH HA TEIO B XKHUAKOCTH, OT 00BEMaA
MOTPYKEHHOW B JKMJKOCTh YAaCTH TeJIa U OT IUIOTHOCTH
KHJIKOCTH. KoncrpyupoBanue apeomerpa 158)071

KOHCTPYUPOBAHUC JJOOKH n OIIPCIACIICHUC eé

Ipy30M0ABEMHOCTH

dusnueckue  SABIEHUS B NPHUPOJAE:  BIHSIHHE
4.10 aTMOC(EPHOT 0 JIaBJICHUS HA )KMBOW OpraHU3M, IIJIaBaHHE

pBIO

TexHHUecKre YCTPOMCTBA: COOOMIAIOLIMECS COCY/IBI,
411 YCTPOHCTBO BOJIONIPOBO/IA, THUAPABJIMYECKUN TIpecc,

MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOH Hacoc,

apeomerp

PABOTA, MOIIIHOCTb, DHEPI' 1A

5.1 Mexanunueckas pabora
5.2 MexaHuueckasi MOIIHOCTb
£ 3 IIpocTele MexaHM3MBL: pbluar, OJOK, HaKJIOHHas
' ockocTsb. I[IpaBuiio paBHOBecHs pbluara
5.4 [TpumeHeHue npaBuia paBHOBECHUS pbluara K OJIOKY
«3onotoe  mpaBwio»  MexaHuku.  Koaddumument
5.5 M10JIE3HOT 0 neicTBus MEXaHHU3MOB. ITpocteie
MEXaHU3MBbI B ObITY U TEXHUKE
5.6 [ToTeHunanbHast SJHEPruu Tea, HOAHATOrO Haa 3eMIIEN
5.7 Kunernueckas sHeprus
- [Tonnast MexaHuueckas SHeprus. 3aKOH H3MEHEHUS U
. COXPaHEHUsI MEXaHUYECKOM dHEeprun
£ 9 [TpakTHyeckue paboTHI:

-Onpenenenre paboThl CHIIBI TPEHHS IIPH PAaBHOMEPHOM




JBWKEHUU Tejla [0 TOPU3OHTAIILHOM MOBEPXHOCTH.
UccnenoBanue yCIIOBHI paBHOBeCHS pblyara.
N3mepenue KIIJI nHakmonHol miockocTu. M3yuenue

3aKOHa COXpaHCHUA MEXaHHYCSCKOU SHECPruu

@u3nyecKkue SBIECHUS B NPUPOJAE: pblUard B TEJE

5.10
YenoBeKa
TexHuyeckue yCTpPOWCTBA: pblyar, IMOABUKHBIA H
511 HETOABWKHBIN OJIOKH, HAKIIOHHAS TIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemMble 3J1eMEHTHI CO/IePKAHUS
pasaeJsa 3JIeMeHTAa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOXKEHUS  MOJEKYJISIPHO-KMHETHUECKOU
6.1 TEOpUM CTPOEGHHMsS BewlecTBa. Macca W pa3Mepsl
' MojieKysd.  OnbIThl,  MOATBEPKJIAIOIIME  OCHOBHBIE
MOJIO’KEHUST MOJIEKYJIIPHOKHMHETUYECKOM Teopuun
Mogenun  TBEpAOro, IKHAKOIO W  Tra3zo000pa3HOro
6.2 coctostHMM BemiectBa. Kpucrammueckue u amopdHbie
Tena
OObscHeHuEe CBOWCTB ra3oB, KUIKOCTEH U TBEPIBIX TeI
6 6.3 Ha OCHOBE TIOJIOKEHHH MOJIEKYJISIPHOKHHETHIECKOM
TEOpUU
6.4 CMauyuBaHue U KaWJUIIPHBIE SIBJICHUS
6.5 TennoBoe pacmMpeHue u cxaTue
5.6 Temneparypa. CBsi3b TeMImepaTypbl €O CKOPOCTBIO
' TEMJIOBOrO JIBUKEHUS YaCTHL]
57 Buytpennsist sHeprusi. CriocoObl U3MEHEHUs BHYTPEHHEN
' SHEPruM: TEIIonepeaya u CoBepiieHne padoTsl
6.8 Buael Tennonepeaaun: TEIONPOBOIHOCTb, KOHBEKIIMS,
' U3ITy4deHHe




KomnuectBO  TEIUIOTEHL VnanenoHat  TEILIOEMKOCTH

6.9
BEIIECTBA
TemiooOMEH U TEIJIOBOE paBHOBECHE. YpaBHEHUE
6.10
TErJIoBoro OanxaHca
511 [InaBneHne u OTBEepACBaHNE KPUCTAIIIMYECKIX BEIIECTB.
' VY enpHasa TemioTa IiaBIeHUs
[TapooOpazoBanne u  KoHIeHcamus.  VMcnapenwe.
5.12 Kunenwe. VYnaenpHas  Temiora  mapooOpa3oBaHUS.
' 3aBUCUMOCTb TEMIIEPAaTypbl KMIIEHUsI OT aTMOC(EpHOro
JaBJICHUS
6.13 BnaxuocTs Bo3ayxa
6.14 DHeprus TOIIMBA. Y IelIbHAS TEIJIOTa CTOPAHUS
[TpuHuner  pabotbl  TemnoBbix — naBurarenein  KITJ]
6.15 TEIJIOBOTO JBHrarens. TenjoBble IBUTaTeNd W 3alluTa
OKpY’KAIOIIEH CpeJibl
3aK0H COXpaHEHHS U MPEBPAIICHUS YHEPTUU B TEIIOBBIX
6.16
mporeccax
[TpakTyeckue paboTHI:
-OnBITHI o 00HapYKEHUIO TN CTBUS CHIT
MOJIEKYJIIPHOTO TIPUTSKECHHUSL.
-OnpIThl 1O BBIPALIUBAHUIO KPHUCTAJJIOB IMOBAPEHHOMN
COJIM UJIU caxapa.
-OnpITel 1O HAOJMIOAEHHWIO TEIJIOBOTO PACIIMpPEHUs
ra3oB, )KUJAKOCTEH U TBEPIABIX TEJ.
517 -OnpeneneHue 1aBieHUs BO3AyXa B OaJNIOHE IIIPHUILIA.

-OnBIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero 00b&Ma U HarpeBaHUs UM OXJIAXKICHUS.
-[IpoBepka runoTe3pl JMHEHHOW 3aBUCHMOCTH JJIMHBI
CTOJIOMKA JKUIKOCTH B TEPMOMETPHUECKON TpyOKe OT
TEMIIEPATYPHI.

-HaGnronenne n3MeHeHus: BHYTPEHHEH SHEpPruu Tena B
pe3yJbTaTe Terionepeayl U padoThl BHEIIHUX CUJL.

-UccnenoBanue SBJICHUS TernooOMeHa npu




CMEILMBAHUH XOJOJHOW U TOPSIYEil BOABI.

-OnpeneneHue KOJMYECTBA TEMJOTHI, IMOJIYyYEHHOTO
BOJIOM TPH TEIMIOO0OMEHE C HArpeThiM METATTHYEeCKUM
LHUAJTUHAPOM.

-OnpeneneHue ynenbHOM TEMI0EMKOCTH BEIIECTBA.
-UccnenoBanue npouecca uCnapeHus.

-OnpeneneHne OTHOCUTENBHON BIIAXKHOCTH BO3/1yXa.

'OHPGHCHGHI/IC YHCHBHOﬁ TCIIJIOTHI IIJIaBJICHUSA JIbAA.

6.18

®duznueckue SBJICHHUS B IMPUPOJE: IMOBEPXHOCTHOE
HaTsOKEHUE M KanWUIAIPHBIE SBJICHUS B IMPUPOJE,
KpUCTaJIbl B Ipupoae, usnydenue CosHia, 3aMmep3aHue
BOJIOEMOB, MOPCKHUE OpU3bl; 00pa3oBaHUE POCHI, TyMaHa,

HHEs, CHETa.

6.19

TexHuuecknue yCTpOWCTBA:  KaNWUIAPbI, I[PUMEpPHI
WCIOJIb30BAHUS KPHUCTAJIJIOB, XKHAKOCTHBIM TEPMOMETD,
JATYNK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETPHI, TCHXPOMETp, MapoBas TypOuHa,

JIBUTaTENIb BHYTPEHHET O CTOPAHUSL.

DJIEKTPMYECKHUE U MAT'HUTHBLIE ABJIEHUA

7.1 OnekTpuzanus tei. J[Ba pona 3JeKTpUIECKUX 3apsiioB
B3aumoneiictBue 3apsbkeHHbIX Ten. 3akoH Kynona

7.2 (3aBHCUMOCTH CHJIBI B3AaUMOZCHUCTBHS 3apSXKEHHBIX TEN OT
BEJIMYMHBI 3apA/I0B U PACCTOSIHUS MEXTY TEJIaMHU)
Onextpuueckoe nose. HanpskEHHOCTh 37EKTPUUYECKOTO

7.3 noyist. [IpuHnun cynepnosuuuy 37I€KTPUYECKUX IOJIEH
(Ha KAYECTBEHHOM YPOBHE)
Hocurenmn sieKTpuYecKuX 3apsioB. JJIeMEHTapHbIN

7.4 anekTpuyeckuit 3apsa. CtpoeHue aroma. [IpoBogHuku u
JUDIIEKTPUKU

7.5 3aK0H COXpaHEHHS JIEKTPUYECKOr o 3apsiia

. ONEeKTpUYeCKUd  TOK.  YCIOBHS  CYIIECTBOBAHHUS

SJICKTPUYICCKOI'O TOKA. M cToYHHUKY TOCTOSIHHOT'O TOKA




JewcTBus 3JIEKTPUIECKOrO TOKA (TenoBoe,

7.7 XMMHUYECKOE, MAarHUTHOE). OJIEKTPUYECKH TOK B

JKUJKOCTSIX U razax

Onextpuyeckas wnenb. Cuna Toka. DJIEKTPUUECKOE
7.8

HaIpsHKeHH e

ComnpoTuBieHHe MPOBOJHHKA. VYnensHoe
7.9

COIPOTHUBJICHUE BEIIECTBA
7.10 3akoH Oma 1Jis yyacTKa [enu

IlocnenoBarenbHOE W MapajulelIbHOE  COEIUHEHUE
7.11

IIPOBOJJHUKOB

PaGota u MOIIHOCTH JJIEKTPUYECKOIO0 TOKA. 3aKOH
7.12

Jxoyns — Jlenna

DJeKTpUYecKre LeNu W TOTPEOUTENH AIEKTPUUECKON
7.13

sHepruu B ObITy. KopoTkoe 3ambikaHue

ITocrossHHbIE MarHuThl. B3anMmonelcTBUE ITOCTOSHHBIX
7.14

MarHuTOB

MarnutHoe mnoje. MaruutHoe mnoje 3eMiId U €ro
7.15

3HAYEHHUE JJIs1 )KU3HU Ha 3eMiie

OmneIT Opcreaa. MarHuTHOE 1MOJ€ MIEKTPUIECKOTO TOKA.
7.16

[IpumeHeHue 2JIeKTPOMarHuTOB B TEXHUKE

JlelicTBUE MarHUTHOIO MOJII HA IMPOBOJHHK C TOKOM.

DNeKTpoABUraTeNb MOCTOSSHHOrO ToKa. Mcronabp3oBaHue
7.17

AJIEKTPOABUTATENEH B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCIIOpTE

Onbitel  @Dapazgess.  SIBaeHue  3JIEKTPOMArHUTHOM
7.18

nHaykuuu. [Ipasuno Jlenna

DneKTporeHepaTop. CriocoOsr IIOJIyY CHUS
7.19 ANEKTPUYECKOU SHEPruu. DJIEKTPOCTAaHUMM  Ha

BO300HOBJIIEMBIX UCTOYHHKAX SHEPrUU

[TpakTHyeckue paboTHI:
7.20 OnbIThl 110 HAOIOICHUIO DJICKTPU3AIMH TEJI UHIYKIIUCH

U IIPU COIIPUKOCHOBEHUMU.




HccnenoBanue AEMCTBUSA DJIEKTPUYECKOrO IO  HA
MPOBOJHUKH U AUDIEKTPUKH.

COopka u mpoBepka pabOTHl AIEKTPUUYECKOW IIeNn
MOCTOSIHHOT'O TOKA.

W3mepeHne U peryJupoBaHue CUIIbI TOKA.

W3mepeHue u peryIupoBaHue HAPsK CHUSI.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYLIETO Yepes3
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOpPA M HANPSKEHUS
Ha PEe3UCTOpE.

OnbITHI, JEMOHCTPUPYIOLIIUE 3aBUCUMOCTh
AJIEKTPUYECKOI'0 CONPOTUBJIEHUS] MPOBOJHUKA OT €ro
JUIMHBI, TIJIOIA/I1 TIOTIEPEYHOr0 CEYEHUs U MaTepuala.
[IpoBepka mpaBuia CJIOXKEHUS HANPSDKEHUW 1OpuU
MIOCJIEIOBATEIbHOM COEIMHEHUU [JBYX PE3UCTOPOB.
[TpoBepka mpaBuia JUisl CUJIbI TOKAa IPH MapajlielbHOM
COeIUHEHUH  pe3uctopoB.  OmpeneneHue  pabOTHI
JIEKTPUYECKOIO0 TOKA, UAYLIETO YEpe3 PE3UCTOp.
OnpeneneHne  MOIIHOCTH  DJIEKTPUUYECKOTO  TOKa,
BBIJICJIIEMOM Ha pe3nuctope. MccenenoBanue 3aBUCHMOCTH
CHJIBI TOKa, UAYLIEr0 4epe3 JIAMIIOYKY, OT HaNpsLKEHUS
Ha Hel. Onpenenenne KII/] narpesarens. MccnenoBanue
MarHMTHOIO B3aMMOJAEHUCTBUSI MOCTOSIHHBIX MarHHUTOB.
W3ydyeHre MarHuTHOr O 1OJIs IOCTOSIHHBIX MAarHUTOB MpU
ux o0benquHeHMM W pazaeneHuu. ccremoBanue
JEHCTBUSI DIEKTPUUECKOI0 TOKA HA MAarHUTHYIO CTPEJIKY.
OneITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIbI
B3aUMOJIEUCTBHS KaTyLIKA C TOKOM U MarHuTa OT CHUJIbI
TOKa M HalpaBjeHUss ToKa B Karymke. M3yudeHue

I[GﬁCTBHfI MAaraMTHOTO IIOJId Ha MNPOBOAHHUK C TOKOM.

KoucrpynpoBanue u W3y4YEHHE paboThI
3JIEKTPOABUTATEA. Nsmepenne KITZQ
AIEKTPOABUTATEIILHON YCTAHOBKH. OnpITel 1O

HCCIICAOBAHNIO ABJICHUA BHCKTpOMaFHHTHOﬁ UHAYKOUU:




HUCCICOOBaAHUC W3MCHCHUN 3HAYCHUS U HaIpaBJICHUA

WHIYKIIMOHHOT'O TOKa

7.21

@u3nyecKue SBJICHUA B MPUPOAE: IJIEKTPUUYECKHUE
SBJIEHUsS B  atMocdepe, DIEKTPUUYECTBO  KHUBBIX
OpPraHW3MOB, MarHUTHOE TOJe 3eMIH, Apel( MOIOCOB,
POJIb MAarHUTHOTO TOJIS 1715 )KU3HU Ha 3eMJie, MOJsIpHOe

CHSIHHC

7.22

TexHuueckre yCTpPOMCTBA: 3JIEKTPOCKOI, aMIIepMeETp,
BOJILTMETP, PEOCTAT, CUETYUK NIEKTPUUECKON DHEPIUH,
3NIEKTPOOCBETUTEIbHbIE ~ NPUOOpBI,  HarpeBaTelIbHbIE
AIIEKTPONPUOOPHI (mpumepsr), JJIEKTPUYECKHUE
INPEIOXPAHUTENN, DJIEKTPOMATHUT, 3JIEKTPOABUTATENb

IMOCTOAHHOI'O TOKAa, 'CHCPATOP MMOCTOAHHOI'O TOKa

9 KIIACC
Kog
Kox anmemenra [IpoBepsiemble 271€MEHThI COAEPIKaHUS
pasznena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanuueckoe JABM)KEeHHE. MarepuaipHas —TOYKa.
' Cucrema otcuéra
8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKECHHUS
8.3 PaBHOMeEpHOE MPSAMOIMHENHOE IBH)KEHU E
-HepaBnomepHoe npsimonnHeitHoe aBmxenune. CpemaHsis
8.4 U MIHOBEHHAas CKOPOCTb Te€jJa IpPU HEPaBHOMEPHOM
8 JIBAKCHHUH
8.5 Yckopenue. PaBHoyckopenHoe MPSAMOJIUHENHOE
' JIBIKCHHE
8.6 -CBoOonoe magenue. OneiTe! [anunes
-PaBHOMEpHOE NBHKEHUE IO OKpY:KHOCTH. [lepnon u
8.7 gactota oOpamieHusi. JIuHeiHass M yriioBasi CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHUE
8.8 ITepssiit 3ak0H HproTOHA




8.9

Bropoii 3akon HetoTOHA

8.10 Tperuii 3axkoH HeroToHa
8.11 -[TpuHIUI CyTIepIIO3UITUU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 -Cuna TpeHus: cuiia TPEHHs CKOJIbKEHMsI, CUJIa TPEHUS
' MIOKOSI, APYTUE BUJIBI TPEHUS
8.14 -Cuna TSDKECTH W 3aKOH BCEMHPHOI'O TATOTEHUS.
' YckopeHue cBOOOTHOTO MajeHus
8.15 IBmwxenne  1uaHer  Bokpyr  Connua.  IlepBas
' KOCMUYecKasl CKOpocTb. HeBecoMOCTb U meperpys3ku
PaBHOBecue MaTepranbHON TOUKH. AOCOIIOTHO TBEPIOE
8.16
TEJO
8.17 -PaBHOBecue TBEPAOro Tena € 3aKpPEIUIEHHOW OCBIO
' BpaieHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmnynsc tena. U3menenue umnynsca. IMIyasc cuibl
8.19 3aKOH COXpaHEHUS UMITYJIbCa
8.20 -PeakTHBHOE IBMKEHHE
8.21 Mexanndeckasi paboTa ¥ MOIIIHOCTh
8.9 PaGota cun TspKecTH, ympyroctd, TpeHusa. CBs3b
' SHEPruu U paboThI
893 [loreHnmanbHass SHEPrust Tena, MOAHATOTO  Haj
' MOBEPXHOCTHIO 3eMIIN
8.24 [TorennumanbHas SHEPrus CKATOU MPYKUHBI
-Kunernueckas sneprus. Teopema O KHHETHUECKOH
8.25
SHEPTrUuu
8.26 -3aKOH COXpaHEHHUS MEXaHUYECKON dHEPruu
[TpakTueckue paboTHI:
OmnpeneneHue cpeqHel CKOPOCTH CKOJBKEHUS Opycka
WIM JIBUKEHUS MIapuKa I10 HAKJIOHHOW IIJIOCKOCTH.
8.7 OmnpeneneHrue yCKOpPEHUsS Tela MPH PaBHOYCKOPEHHOM

JBWKEHUH 110 HAKIIOHHOH IJIOCKOCTH.
HccenenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHHM MU
PaBHOYCKOPEHHOM JIBUKEHUH 0e3 HayaJIbHOW CKOPOCTH.

[IpoBepka rumoTes3bl: €cClIM MpPU PaBHOYCKOPEHHOM




JBYDKEHUM 0€3 HadajJbHOM CKOPOCTH IYTH OTHOCATCS
KaKk psJ HEYETHBIX 4YHCeN, TO COOTBETCTBYIOIIHE
IPOMEXYTKH BPEMEHH OJINHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIbKEHUS
OT CcuJbl HOpMajbHOro JnaBieHus. OrmnpeneneHue
kod(hdunmenTa TpeHHs CKoJbxkeHus. OmnpeneracHue
xEcTKkocT NpyxkuHbl. OmnpeneneHne paOOTHl  CUJIbI
TPEHUs TpH PAaBHOMEPHOM JBW)KEHHUU Tela 110
TOPU30HTAIBHON moBepxHOCTH. OmnpeneneHne pabOTHI
CWJIBl  YOpYyrocTu Ipu  HoabéMe  Ipy3a C
UCMOJIb30BAaHUEM  HENOJBM)KHOTO M IOABHXKHOIO

0JIOKOB

dusznyeckue SBICHUS B IMpUupoAC: MpPUJIMBLI U OTJIUBBI,

8.28 nBwxeHrne miaHer CONHEYHOM CHCTEMbl, PEaKTUBHOE
JBU)KEHUE )KUBBIX OPraHU3MOB
8.99 TexHuueckue  yCTpOWCTBA:  CHOUJOMETpP, JAaTYUKHU

MIOJIOKEHUSI, PACCTOSHUS U YCKOPEHHUS, PAKETHI

MEXAHNYECKUE KOJIEBAHMSA 1 BOJIHbI

KonebatensHoe nBuxenne. OCHOBHBIE XapaKTEPHUCTHKU

o1 KOJICOAHMIA: TIEPU O/, YACTOTA, aMILITUTYa
9.9 MaremaTu4eckuin 5 NPy KUHHBIN MAasATHUKH.
' [IpeBparienre HEPrUuM MpHU KoaedaTeTbHOM IBUKEHUN
93 3aryxatomue kosebaHus. BriHyXIeHHbIE KojeOaHus.
' Pe3onanc
Mexanunueckue BoJaHbl. CBOICTBA MEXaHMUECKUX BOJIH.
04 [TpononbHble W MONEpeuHble BOJIHBL [IMHA BOJHBI U
' CKOpPOCTb €€ pacnpocTpaHeHus. MexaHn4ecKue BOJIHbI
B TBEPIOM TeJI€, CECMUYECKHE BOIHbI
9.5 3ByK. ['poMKOCTB 1 BbICOTa 3ByKa. OTpakeHHE 3ByKa
9.6 Wudpa3Byk U yIabTpa3Byk
[TpakTueckue pabOTHL:
Onpenenenne 4acToThl M Iepuoja  KoseOaHUi
9.7 MaTeMaTUYECKOro MasTHHKA.

OnpezleneHI/Ie YaCTOTEI n nepuoaa Kose0aHui

MIPYKUHHOT O MasiTHUKA




HccnenoBanue 3aBUCHUMOCTH — TepHoJa  KoJeOaHHWi
MOABCIIEHHOIN0 K HHUTU Tpy3a OT [JUHBl HUTH.
UccnenoBanue 3aBUCUMOCTH TiepuoAa  KoJjieOaHMit
NPY>KUHHOTO MasgTHUKA OT Macchl rpysa. IIpoBepka
HE3aBUCHUMOCTH nepuoja KoJeOaHmi rpysa,
MOABEIICHHOIO K HHUTH, OT MACChl Tpy3a M KECTKOCTHU

npy>XUHBI. MI3MepeHne ycKopeHus: CBOOOIHOTO MaAeHHUs

dusznyeckue SIBICHUSA B OprupoaAcC: BOCHPHUATHEC 3BYKOB

9.8 KUBOTHBIMHU, 3EMJICTPSICEHHE, CEHCMUYECKHUE BOJIHBI,
LlyHaMH, 2XO
99 TexHuueckne yCTpOWCTBA: DXOJIOT, MCIIOIb30BAHUE

yIbTpa3ByKa B OBITY U TEXHUKE

OJIEKTPOMATHUTHOE IIOJIE 1 DJIEKTPOMAI'HUTHBIE BOJIHBI

3H€KTpOMaFHI/ITHOC I10JIC. 9H€KTpOM3FHHTHbIC BOJIHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIkaya 371€KTPOMAarHUTHBIX BOJH
10.3 DnexTpoMarHuTHas npupoga cBera. CKOpOCTb CBeTa.
' BonHoBBIE CBOMCTBA CBETA
10 [TpakTueckue pabOTHL:
10.4 W3ydeHne CBOMCTB  DJIEKTPOMATHUTHBIX BOJH C
MOMOIIBI0 MOOUIIBHOT O TeseoHa
dusnueckue sBIEHUS B Ipupoie: OHOoIoruuecKoe
10.5 JefcTBUE BHJIUMOT O, yIbTPauOIETOBOTO u
PEHTI€HOBCKOI' O U3JTy4EeHHI
106 Texnuueckue YCTPOMCTBA: HCTIOJIb30BAaHUE
' 3JIEKTPOMArHUTHBIX BOJIH VISl COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
11.1 JlyueBas monens cBeta. McrouHuku cBeta
11.2 [IpssMonuHeHOE pacIpOCTpaHEHHE CBETA
Ortpaxenue cBera. [Inockoe 3epkasio. 3aKOH OTpaxKeHUs
11 11.3
cBeTa
i IIpenomnenne cBeTa. 3aKOH IPEIOMIICHHS CBETA.
. [TonHOE BHYyTpEeHHEE OTpaKEeHHE CBETa
11.5 Jlunza. Xon sydeit B muH3e




OnThyeckas cHUcCTeMa ¢)0T0armapaTa, MHKPOCKOIIa H

11.6
TeJecKomna
117 ['maz kak onTuueckas cucreMa. bIM30pykocTh U
' JaJIbHO30PKOCTh
118 Paznoxenue 6enoro ceera B crekTp. OnbiTel HptoTOHA.
. CroxeHne CIeKTpaIbHBIX IBETOB. J(ucmepcus cBeTa
[TpakTyeckue paboTHI:
-UccnenoBanue  3aBUCHUMOCTH  yIJla  OTpPa)KCHHS
CBETOBOTO JIy4a OT YIJia Ma/ieHus.
-U3yuenne xapakTepucTUK H300pa)KeHUs MpeameTra B
IJIOCKOM 3€pKalle.
-UccnenoBanne 3aBUCUMOCTH  yriia  IPEIOMJICHUS
CBETOBOTO Jy4a OT yIJIa [1aJICHUsl Ha TPaHULE «BO3AYX —
11.9 CTEKJIO».
-[Tonyyenue m300pakeHHI C MOMOIIBIO COOHMpAIOIICH
JIMH3HIL.
-Onpenenenre (GOKyCHOrO pacCTOSHUS U ONTHYECKOMH
CHJTBI COOMpAOIIEH JTMH3HI.
-OnBITHI TIO PA3JI0KEHUIO 0EIIOro CBETa B CIEKTP.
-OnbIThl MO BOCHPUATHUIO I[BETAa MPEAMETOB IPHU HX
HAOIIOICHUH Yepe3 [BETOBbIC (PUITBTPHI
®duznueckue sBNEHUs B npupoje: 3atMenuss CoimHIa u
11.10 JlyHbl, 1BeTa T, ONTHUYECKHUE SIBICHHS B aTMocdepe
(uBeT HeOa, pedpakius, pagyra, MUPaK)
111 Texnuueckue YCTpOMCTBA: OuKHU, IIEPUCKOI,
' ¢doToanmapaTt, ONTUIECKUE CBETOBOIBI
KBAHTOBBIE ABJIEHUA
11 Oneitel Pezepdopna u mnaHeTapHas MoJenb aToMa.
' Mogenb aToma bopa
Hcnyckanue v moriomieHue cBera aToMoM. KBaHTHI
12 12.2
JIuneliuatble ClIEKTPBI
12.3 PagnoaktuBHOCTH. Ab(a, OeTa- U raMMa-u3ITydeHUS
194 Crtpoenne artomHoro sapa. HykioHHas wMojenb

aToMHOro sapa. M3oromnsl




PagnoaktuBHbie mpeBpamienus. [lepuon momypacmana

12.5
ATOMHBIX SIEp
126 SnepHble peakuuy. 3aKOHBI COXpPAHEHUs 3apsA0BOrO U
' MacCOBOT'0O UKCell
12.7 OHeprus CBsI3M aTOMHBIX siiep. CBs3b MAacChl U SHEPrUun
128 Peakuuu cunte3a u nenenus saep. ICTOUHUKN S3HEPTUU
. CouHiia 1 3BE31
12.9 Snepnas osHepreruka. JlelicTBME  paJMOAKTUBHBIX
' M3ITy4YEeHUI Ha KUBBIE OPraHU3MBbI
[TpakTHueckue paboTHI:
Halmronenne CIUIOMIHBIX W JIMHEWYATBIX CHEKTPOB
U3ITy4YEHHUS.
12.10
HccnenoBanue TPEeKOB: M3MEPEHUE SHEPrUU YaCTHUIBI
10 TOPMO3HOMY ITyTH (110 hoTorpadusim).
W3mepenue painoakTUBHOrO poHa
®u3nMUeCcKUe SIBJIEHUS B TMPUPOJIE: E€CTECTBEHHBIN
paiiOaKTUBHBIN ¢ox, KOCMHYECKHE Ty4H,
12.11 pPaIuoOaKTUBHOE H3JyYEHUE TMPUPOIHBIX MHUHEPAJIOB,
JICIICTBUE pAJMOAKTUBHBIX H3JIy4EHHM Ha OpPraHu3M
YesoBeKa
1212 Texnuueckue YCTPOUCTBA: CIIEKTPOCKOII,

WHIMBUyadbHBIN 103UMETpP, Kamepa Buibcona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOIM OEPA3OBATEJIBHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

Kon
NPoBepPsSIeMOro
TpeOoBaHMs

IIpoBepsiemMble TPeOGOBaHUsI K PeAMETHBIM pe3yJibTaTaM
0a30BOTr0 YPOBHSI OCBOEHHsI 0CHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOTO 0011ero oopasosanus Ha ocHose ®I'OC

[Tonumanue pomu  ¢Qu3uku B HAYYHOM  KapTHHE  MHpa;
cOpPMHUPOBAHHOCTh 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOM CBSI3H
U TI03HABa€MOCTH SIBJEHHH MPUPOIBL, O POJM DKCIIEPUMEHTa B
¢usuke, o cucremoodOpasywomeil poiu (QUIMKK B Pa3BUTUHU
CCTCCTBCHHBIX HAYK, TCXHUKHU H TGXHOJ'IOFI/II\/'I, 00 9BOJIIOIINH
¢u3nYecKX 3HaHUM M MX POJM B I[EIOCTHON €CTECTBEHHOHAYYHOM
KapTHHE MHpa, O BKIAJ€ POCCHICKUX U 3apyOeKHBIX Y4EHBIX-
(HU3MKOB B pa3BUTHE HAYyKH, OOBSCHEHHE IPOLIECCOB OKPYKAFOIIETO

MHpPA, Pa3BUTUE TEXHUKU U TEXHOJIOTUU

3HaHMS O BUJIAX MaTepud (BEIIECTBO W TOJI€), O JIBHKEHUU KakK
croco0e CyIecTBOBaHUS MaTepuu, 00 ATOMHO-MOJISKYJISIPHOW TEOpUU
CTPOCHHUsI BelIecTBa, O (PU3MUECKON CYUIHOCTH SIBICHUH MPHPOJIBI
(MEXaHMYECKHX, TEIUIOBBIX, JJICKTPOMAarHUTHBIX U KBAHTOBBIX);
YMEHHUE Pa3anvaTh sIBJICHUS 1O OMMCAHUIO UX XapaKTePHBIX CBOMCTB U
Ha OCHOBE OMBITOB, JEMOHCTPUPYIONTNX JTaHHOE (PU3HUECKOE SIBJICHHE;
yYMEHHUE PACIIO3HABATh MPOSBJICHUE U3YUYEHHBIX (PU3UYECKUX SBJICHUU
B OKpYXarolleM MHUpe, BB HUX CYyIIECTBEHHbIE CBOMCTBA

(mpu3HaAKK)

BJ'Ia)IeHI/Ie OCHOBAaMH IIOHATHHHOI'O amnrmapara M CHMBOJIMYECKOIO
SA3bIKa (1)I/ISI/IKI/I N HCIIOJIB30BAHUEC HX OJId PCIICHUA yqe6H51x 3aJa4,
YMCHHUC XapaKTCPU30BATb CBOICTBA TCII, Q)HSHHCCKI/IG SABJICHUA U

MPOIIECCH, UCTIONB3YS PyHIAMEHTATbHBIE U IMITUPUICCKHIE 3aKOHBI

VYMeHne onuceBaTh HN3Y4YCHHBIC CBOMCTBA TENl U q)HSI/IIIGCKPIG SIBJICHUSA,

HCIIOJIb3 YA (I)I/IBI/ILICCKI/IG BCJIIMYUHBI

Bnajgenne ocHOBaMH METOJOB HAYyYHOrO TIO3HAHHS C Y4ETOM
coOmroieHust mpaBui Oe30macHoro Tpyna: HabmoaeHue (GpU3nIecKux
SIBJICHUM:

YMEHHE CaMOCTOATEIbHO COOMpaTh IKCIEPUMEHTAJIbHYIO YCTaHOBKY




U3 JaHHOro Habopa oOOpyIOBaHMS 1O MHCTPYKIMH, OMMCHIBATH XOJ
OIIBITA U 3aIIUCBIBATh €I'0 PE3YJbTaThl, (OPMYINPOBATH BHIBOJBL;
IPOBEJICHHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUH (PU3NUECKUX BEJIMYHH:!
YMEHHE I[UJJAaHUPOBaThb M3MEPEHUs, CaMOCTOSTENIbHO COOMpaTh
OKCIIEPUMEHTAJIbHYK0 YCTAaHOBKY [0 HHCTPYKLUUH, BBIYUCIATH
3HAYEHHWE BEJIMYMHBI U AHAJIU3UPOBATh ITOJYYEHHBIE PE3YNbTAThl C
y4€TOM 3aJJaHHOM IOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUMN;
IIPOBEICHUE  HECIIOKHBIX  OKCIEPUMEHTAJbHBIX  HCCIEAOBAHU;
CaMOCTOSITEJIbHO  COOMpaTh AKCHEPUMEHTAJIbHYIO YCTAaHOBKY U
IPOBOAMUTb  HCCIENOBAHUE IO  MHCTPYKLIMH,  IIPEACTaBIATH
MOJTY4YEeHHbIE 3aBUCUMOCTH (DPM3MUYECKUX BEIMYMH B BHJE TaOIMIl U
rpaMKOB, yUYUTHIBATh MOI'PELIHOCTH, J1€71aTh BBIBOABI 110 pe3yJIbTaTaM

HUCCICca0BaHusA

[ToHumaHue  XapaKTepHBIX  CBOMCTB  (U3WYECKUX  MoJenel
(MatepuanbHas TOYKa, aOCOMIOTHO TBEPAOE TENO, MOAEIU CTPOCHUS
ra3oB, JKHJIKOCTEH M TBEpPABIX TeJ, IJIAHETapHas MOJEIb aTOMa,
HYKJIOHHAsl MOJeJIb aTOMHOTO S/Apa) U YMEHHE MPUMEHATh WX IS

00BsICHEHHSI (PU3NYECKUX TPOIIECCOB

YMeHune OOBACHATH (PU3NYECKUE IMPOLIECCHl M CBOMCTBA Tel, B TOM
Yuclle M B KOHTEKCTE CHUTyallUd NPAKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIIATh IPUUNHHO-CIIE/ICTBEHHBIE CBSA3H U
CTPOUTH OOBSCHEHUE C OMOPOH Ha M3ydEeHHBIE CBOMCTBA (pru3HUecKux

SIBJICHUH, (PU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH

VYMmenue pemarb pacuéTHble 3amaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCIOJNBb3ysl 3aKOHbI M (OpMyJbl, CBSI3bIBaIOIME  (PU3HMUYECKHE
BEIMYMHBI, B YAaCTHOCTH, 3alMCBIBATh KPAaTKOE YCIOBHE 3a/ayH,
BBISIBJISITh HENOCTAIOLIME JlaHHbIE, BBIOMpPATh 3aKOHBI U (OPMYIIBI,
HEoOXoauMble JIs e€ pelleHHs], UCI0Ib30BaTh CIIPABOUHBIE JaHHbIC,
IIPOBOJUTL DPACUYETHl M OLIEHMBATh PEAJTUCTUYHOCTH IOJIYYEHHOIO
3HayeHHs (PU3NYECKOIl BEIMYUHBI, YMEHUE ONPEAENATh pa3MEPHOCTh

(¢u3nYeCcKOoil BETUUHHBI, TOJIy4€HHOM NPU pEeLIeHUH 3a/1a4u

YMeHue XapakTepu3oBaTb INPUHLMUIBLI JAEHCTBUA TEXHUYECKUX
YCTPOWCTB, B TOM 4HMCIE OBITOBBIX NPHUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTMYECKHUX IMPOLIECCOB MO UX ONMHMCAHUIO, UCIOJIB3Yys 3HAHUSA O

CBOMCTBaAXx (1)1/I3I/I‘ICCKI/IX SIBJICHUM U H606X0}II/IMBIC (l)I/ISI/I‘IeCKI/Ie




3aKOHOMCPHOCTHU

10

YMeHue wuCmonb30BaTh 3HAHUA O (U3MYECKUX SBJICHUAX B
MOBCCTHEBHOM KHM3HU Ui oOecriedeHus 0e30MacHOCTH  MPHU
oOpamieHMM C  OBITOBBIMH  NpUOOpaMH M TEXHUYECKUMH
YCTPOWCTBAMH, COXPaHEHHUS 3JIOPOBbS M  COOJIIOJACHHS HOPM
HKOJIOTUYECKOT0 TOBEACHUS B OKPYXAIOIIel cpeae; MOHUMaHUe
HEOOXOAMMOCTH TMPUMEHEHHS JTOCTH)KCHHH (U3UKH W TEXHOJIOTHUH

JUISL PallMOHAJIBHOTO MPUPOAOIIOIb30BAHUS

11

OneIT moOWCKa, MpPeoOpa3oBaHWsl W TMPEACTABICHUS WHPOPMAIIH
¢bu3nyeckoro coaepkaHUs C HCIOJIb30BaHHEM WH(OPMaLMOHHO-
KOMMYHUKATHUBHBIX TE€XHOJIOTUW; YMEHHUE OI[€HUBATH JOCTOBEPHOCTh
MoNy4yeHHOW WH(OpMalMM HAa OCHOBE MMEIOIIMXCS 3HAHUH U
JOMOJIHUTENIbHBIX ~ MCTOYHUKOB;  YMEHHE  HCIIOJIb30BATh  IIpHU
BBITIOJIHEHUH Y4YEOHBIX 3aJaHUN HAy4YHO-TIONMYJISIPHYIO JHTEPATYpy
(U3HYECKOro COACpKaHUs, CIPABOYHBIE MaTepualbl, PeCypChl CETH
Wutepner; BnageHue 0a30BbIMH  HABBIKAMU  IIpeoOpa3oOBaHUs
uHpopManMu M3 OJHOM 3HAKOBOW CHCTEMBI B JAPYT'YH; yMCHHE
co3/laBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBEC I/IHq)OpMaIII/II/I N3 HECKOJIBKUX NCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPSAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKHUE SABJIEHUA
11 Mexanuueckoe JaBIKeHUe. MarepuanpbHas Touka. Cucrema  orcuéra.
' OTHOCHUTEIILHOCTh IBMYKEHUS
PaBHOMepHOE U HepaBHOMepHOe aBmxkeHHe. CpenaHsas ckopocts. Dopmyna s
1.2 BBIYHCIICHHS CPEIHEH ckopocTh: V = S/t
PaBHOMepHOE MpSIMOIMHENWHOE IBUYKEHUE. 3aBUCUMOCTb KOOPAUHATHI Te€la OT
BPEMEHU B CITy4yae PaBHOMEPHOTO MPSAMOJIMHEHHOT O IBUKCHHUS:
13 (1) =x,+vt
I'paduku 3aBUCHMOCTH OT BpPEMEHH Uil MPOEKIUH CKOPOCTH, MPOEKIUU
NepeMelieHus, IMyTH, KOOPAMUHATHI TMPU PABHOMEPHOM IPSIMOJIUHEHHOM
JIBUKEHUHT
3aBUCHMOCTh KOOPAMHATHI Tella OT BPEMEHH B CIydyae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEUHOTO IBUXKEHUS:
7
S =vg # i+ ay = ;
2
@opmynbl A TPOEKIUU TEpeMEIIeHUs], MPOEKIUU CKOPOCTH U MPOCKIUU
YCKOPEHMS IPU PaBHOYCKOPEHHOM IMPSMOIMHEIHHOM JBUKEHHMU:
1.4 s.(D=v,, -t+a,- e .
2
U.\'U) =Upy T4, 1,
a (f)=canst,
Uh.: - L)-__.l.: =2a,s,
I'padmkm 3aBHCUMOCTH OT BpPEMEHHM JIsI MPOCKIUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, TPOCKIMH TEPEeMEIICHUs, KOOPIMWHATHI MPU PABHOYCKOPEHHOM
MPSIMOJIMHEUHOM JABUKEHUU
Cpobonmnoe nagenne. @opmyIibl, ONMUCHIBAIOIIME CBOOOAHOE IMAaJICHWE Tea ITI0
15 BEPTUKAIN (JIBM)KEHHE TeJa BHU3 MU BBEPX OTHOCHUTEIIbHO IMOBEPXHOCTH

3emum). ['paduky 3aBUCHMOCTH OT BpPEMEHHM /Ui TPOCKIHUU YCKOPEHUS,




MNpOCKIOUKU CKOPOCTU U KOOPJAHWHATBI IIpH CBO60,Z[HOM nagcHuM TCjia II0

BEPTUKAJIU

CKOpOCTb paBHOMEpPHOIO JBI)KEHHMS Tella MO OKpykHoctu. Hampasienue
CKOPOCTH.

dopmyna Ui BHIYUCICHHUS CKOPOCTH 4Yepe3 pPaJuyC OKPYKHOCTU U TEPUO

oOpalieHus:
2nR
L=
T

HCHTPOCTpeMI/ITCJ'II)HOG YCKOpPCHUC. HanpaBneHHe HECHTPOCTPEMUTCIILHOI'O

1.6 yckopenus. DopMyia [uis BBIYMCIEHUS YCKOPEHHUS:
2
a. — v
=R
dopmyna, cBA3bIBAIOIIAs IEPUOJL M YACTOTY OOpaIleHus:
V= 1
T
Macca. IInotHocTs BeniectBa. @opmyiia 1151 BBIYUCIECHUS ITIOTHOCTHU:
_m
1.7 V
1.8 Cuna — BexropHas ¢pusndeckas BeauunHa. CloxeHne cuil
1.9 SIBnenune unepuuu. Ilepssiii 3akoH HproToHa
Bropoii 3akon HetoTOHA:
F=m-a
1.10
CoHanpaB€HHOCTb BEKTOpa YCKOPEHMsI TeJla U BEKTOPA CUJIbI, IEHCTBYIOLIEH Ha
TEN0
Bzaumopeiicteue ten. Tperuil 3akon HproToHa:
1.11 F p _P-l—}_?
112 Tpenne nokos U TpeHue CKoJibxkeHusd. Dopmyiia i1 BBIYUCICHUS MOAYJISL CHIIbI

TPCHUS CKOJIbKCHUA:




Frpzp-;"l.r

1.13

Hedpopmarmust Tema. Ympyrue W Heynpyrue aedopmanui. 3aKOH YyIpyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

B CCMHUPHOC TATOTCHUC. 3aKoH B CCMHUPHOI'0 TATOTCHUS:

my - 1M,
F=g L1 _2%
R
Cuna TspKecTH. Y CKOpeHHe CBOOOAHOrO MajeHusl.
dopmyna 11 BBIYUCIIEHHS CUJIBI TSDKECTH BOJIM3M MOBepXHOCTH 3emun: F = mg.
JBrxenne nnanet Bokpyr Connua. [lepsas kocMudeckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmiynbc Tena — BeKTopHas Gu3HUecKas BeJIUYrHa.
=m0

Nmnynesc cuctemsbl Ten. M3menenne nmnynbca. UMIynbc cUIb

1.16

3aKOH COXpaHEHHS UMITYJIbca JJIsl 3aMKHYTON CUCTEMBbI Tell:
D=0, i, U, =const

PeakTiBHOE IBUXKEHHUE

1.17

Mexanuyeckas padora. opmya 1uist BBIYMCIEHUS paOOThI CUIIBL:

A=F5ooscx

MexaHnnyeckas MOIIHOCTb:

=24
I

1.18

Kunetnueckas n IMOTCHIHAJIbHAsA SHCPIrus. d)opMyna JJIA BBIYU CIICHUA

KMHETUYECKOW SHEPTUM:

FHUE
Ey ="

TeopeMa 0 KMHETHYECKOM OHCPTrUM. d)opMyna JJIs1 BBIYUCIICHUA HOTGHHH&HBHOﬁ




OHCPruu Tejia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

1.19

MexaHnueckasi SJHEprus:

E=E;+E,

3aKOH COXpaHEHUs MeXaHU4eCcKoH a3Hepruu. dopmysa Uil 3aK0oHa COXpaHEeHUs

MEXaHWYECKOW SHEPruu B OTCYTCTBUE CHII TpeHus: E = const.

IIpeBpameHne MEXaHUYECKON YHEPTUU ITPU HAJTMYUH CUIIBI TPEHHUSL.

1.20

[TpocThie MeXaHU3MBIL. «30JI0TOE MPABUIIO» MEXaHHKH.
Peruar. Moment cumnsi: M - Fl.

VYcnoBue paBHOBeECHsI pblyara:
M +M +..=0
[TonBwxHbINM 1 HenoaABWKHBINA 670ku. KIT/] mpocThix MeXxaHU3MOB,

n= Anonessan
Aﬂrpaqema

1.21

JlaBiienue TBEIOro Tena.
@opmyiia 111 BBIYACICHUS JaBICHUS TBEPAOIO Tela:

_F
P=5-

JlaBnenue raza. ATMocdepHoe JaBIeHHE.

FI/II[pOCTaTI/I‘IeCKOC JaBJICHUEC BHYTPU KUAKOCTHU.

®opmyia 111 BBIYUCICHUS JaBICHUS BHYTPH KHJIKOCTHU:

p=pgh+p_,

1.22

3akoH [Tackans. ['mapaBmmueckuit mpece

1.23

3akon Apxumena. dopmyna g ompenesieHUs BBITAJIKUBAIOIICH

JIEHCTBYIOLIEH Ha TEJO, MOrPYKEHHOE B )KUIKOCTh WJIU Ia3:
Fagm =P8V

VYcaoBue mnaBanus tena. [lmaBanue CyJ0B U BO3AYXOIIJIaBAaHUC

CUJIBI,




1.24

Mexanuueckne KoJyieOaHus. AMHJ'II/ITy,Z[a, nepuoaq M YacToTa KOJIeOaHHUH.

®dopmyJia, CBSI3bIBAIOIIAA YACTOTY U NIEPU O KOICOaHU:

1.25

MaremaTH4eCKUil W TpPYKUHHBIA MasTHUKU. lIpeBpaienne sHepruv mpu

KOJIe0aTETEHOM JIBHYKEHUHN

1.26

3atyxatoiue Kosnebanus. BelHyx1eHHbIE KoneOaHus. Pesonanc

1.27

MexaHndyeckue BOJIHBL. HpO}IOJ’II)HI)Ie " TONCPCYHbIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOpPOCTh paclpoCTpaHEHHs BOJHBI:

h=v-T

1.28

3Byk. ['poMKOCTh M BBICOTa 3BYyKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha T'paHHIIE

IByx cpen. UH(pa3ByK U yIbTpa3ByK

1.29

IIpakmuueckue pabomul

N3mepenue cpenHed IJIOTHOCTH BEIIECTBA; APXUMEIOBOW CHIIbI; JKECTKOCTH
NPYXUHBI; KO3(DUIIMEHTa TPEHUS CKOJBKEHHS; paOOThl CHJIBI TPEHUS, CHJIBI
VIOPYrOCTH; CPEOHEH CKOPOCTH JABIIKEHHUS OpycKa MO HAKJIOHHOW IUTOCKOCTH;
YCKOpeHHsI Opycka TpH JBWKCHUHM TO HAKJIOHHOW TIJIOCKOCTH; YacTOTHI M
nepuoja KoyueOaHW MaTeMaTHYeCKOro MAasTHHKA; YacTOThl W TEpHoja
KOJICOaHMI MPYKUHHOTO MasiTHHKA; MOMEHTA CHUIIBI, JCWCTBYIOLIErO HA phIyuar;
paboThl CUJIBI YNPYTOCTH MpPU MOABEME Tpy3a C MOMOIIBIO HEMOJBHKHOIO
050Ka; pabOThI CUIIBI YIIPYTOCTH MPH MOABEME TPy3a C MOMOIIBIO MOABHKHOTO
OJ0Ka.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00BEMa MOrpyXEHHON
YacTH TeJla U OT IUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOIIEH CHIIBI
OT MAcChl TEJA; CUJIbI TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOT'O AaBJIECHUS U OT
poZla MOBEPXHOCTH; CHJIbI YIPYrOCTH, BO3HUKAIOUIEH B MPYKUHE, OT CTENEHU
nedopMalu Mpy>KUHBL;, YCKOPEHUS Opycka OT yIjia HaKJIOHA HAIpPaBIISFOIICH;
nepuosa (4acToThl) KoJIeOaHUI HUTSHOTO MasTHUKA OT IJIUHBI HUTH; TEPHUOA
KoJICOaHUI TPYXHUHHOTO MasTHHUKA OT MAacChl Tpy3a U KECTKOCTH MPYKUHBL
UCCIIEZIOBAHNE HE3aBUCHUMOCTU TEpHoAa KOJIeOaHUN HHUTSAHOTO MAasiTHHKA OT

Macchl Tpy3a. [IpoBepka yciaoBusi paBHOBECHS pblyara

1.30

QDusuueckue A61eHUs 6 Npupode: TPUMEPHl IBUKEHHUA C Pa3IMYHBIMU
CKOPOCTSIMH B KUBOH U HEXXUBOU IPUPOJE, IEUCTBUE CUIIBI TPEHUS B IIPUPOAEC U

TCXHHUKC, IIPUJIMBbBI KW OTIIMBBI, IABUXXCHUC IIJIAHCT CoiHeuHOH CHUCTECMBI,




PEaKTUBHOE JBH)KCHHUE KUBBIX OPraHU3MOB, PbIUYAard B TEJE YEJIOBEKA, BIUSHUE
aTMOC(hEpHOTro [aBIEHUS Ha JKMBOH OpraHusM, IJIaBaHUE PBIO, BOCIPUSITHE

3BYKOB JKHBOTHBIMH, 3EMJICTPACCHUC, celicMuYecKue BOJIHbI, YHAMH, 3XO

Texnuueckue ycmpoiicmea: CIIMAOMCETP, AATYHUKH II0JOXCHHA, PACCTOSAHHUA H
YCKOpPCHUA, AUHAMOMCTpP, MNOALNIMIIHWUKH, PAKCTBI, pbiyar, HO,Z[BH)KHBIﬁ n

HEMOABMKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTBIE MEXaHU3MBI B OBITY,

L3l cooOIIaronMecss Cocybl, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHIl Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOl Hacoc, apeoMeTrp, 3XOJoT,
HCMOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TOJOXEHHUS  MOJIEKYJISIPHO-KMHETUYECKOW  TEOpUH  CTPOEHUs

2.1 BeniecTBa. Mozenu TBEPAOro, JKUJIKOI0 U Ira3000pa3HOro COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amopgHbIe Tena

25 JBrxenue dactul BemiectBa. CBsA3b CKOPOCTU JIBMDKEHUS YacTULl C

' TemnepaTtypoii. bpoyHoBckoe nBrkenue, 1uddysus

2.3 CMaunBaHue U KaNWUIIPHBIE SIBICHUS

24 TennoBoe pacmMpeHue u cxaTue

25 TennoBoe paBHOBecUe

26 Buytpennsiss sHeprus. PaGora u Temonepenada Kak cCrnocoObl W3MEHEHUs

' BHYTpEHHEH SHepruu

2.7 Bunel Tennonepeayun: TEIONPOBOIHOCTb, KOHBEKIIHS, U3TyUeHHE
Harpesanne wu oxmaxnaenue ten. KommuectBo — Temnotel.  YaenbHas
TEINIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUs SHEpPrMM B TENJIOBBIX Ipolieccax. YpPaBHEHHE TEMJIOBOrO
Oanmanca:

2.9
QO +0, +..=0
Ucnapenne u konaeHcauus. V3MeHeHME BHYTPEHHEH 5SHEPrUM B IIPOLIECCE

210 ucnapeHuss M KoHaeHcauuu. Kunenwe skuakocTH. VYaenpHas —TemIoTa

' napoo0pa3oBanus: L = Q/m

211 BnaxxnocTs Bo3yxa




2.12

[InaBnenne wu kpucramnuzauus. l3MeHeHHe BHYTpEHHEW SHEPruu Mpu

IUIaBJICHUHU U KPUCTAJIJIM3al[UH. YI[CJ'ILHaH TCILJI0TA I1JIaBJICHUA:

,_0

m

2.13

BHyTpeHHss sHEprus cropaHus TOIUIMBA. Y A€NIbHAS TEIUIOTa CTOPAHUS TOIIMBA!

q=Q/m

2.14

[Tpunnuns! padote! TennoBbix Asurareneit. KI1/1 terioBoro nsuratens

2.15

IIpakmuueckue pabomul

N3mepeHne yaenbHON TEIUIOEMKOCTH METAIIMYECKOr0 LUIMHAPA; KOJUYECTBA
TENJIOTHI, TMOJYYEHHOIO0 BOJOH KOMHATHOW TeMIlepaTypbl (UKCHPOBAHHOU
MacChl, B KOTOPYIO OIYLIEH HArpeThli UHJIMHAP; KOJUYECTBA TEIUIOTHI,
OTJAHHOIO HArpeThiM LWIMHAPOM, IOCJE OMYCKaHUs €ro B BOAY KOMHATHOM
TEMIEepaTypbl; OTHOCUTEIbHOM BIAXHOCTH BO3AyXa; YIEIbHOM TEMJIOTHI
miaBieHuss Jpaa. McciaenoBaHue M3MEHEHUS TEMIEpaTypbl BOABL  IPU
Pa3IMYHBIX YCJIOBUSX; SBJICHHS TEMJIOOOMEHA MPU CMEIIMBAHWU XOJOJHOU U

TopsiYeil BOJIBI; TPOIIECCa UCTIAPEHUS

2.16

Qusuueckue A61eHUss ¢ npupode: TIOBEPXHOCTHOE HATSKEHUE U KallWJUIIpPHbIE
SIBJICHUSI B TIPUPOJIC, KPUCTAIUIBI B Npupoze, uziaydenue CojHIa, 3aMep3aHue

BOZI0EMOB, MOPCKHE OpU3bI; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHera

2.17

Texnuueckue ycmpoticmea: KalWUISpbl, TPUMEPHI UCTIOIb30BaHUS KPHUCTAJUIOB,
KUIKOCTHBIH TEPMOMETp, JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMa OTOILICHMS
JIOMOB, TUTPOMETPHI, TICUXPOMETp, NapoBas TypOHWHA, ABUTaTelb BHYTPEHHErO

CropaHus

SJIEKTPOMAT'HUTHBIE ABJIEHWA

3.1

Onexrpusanus Tell. J[Ba BUa JIIEKTPHUUECKHUX 3aPsI0B

3.2

B3anmopneiicTBue 3apsokeHHBIX Ten. 3akoH KynoHa

3.3

3aKOH COXpaHEHHUS IEKTPUIECKOT 0 3apsiaa

3.4

Onextpuueckoe mnosne. HanpskEHHOCTh 3iekTpuueckoro mnois. IlpuHnun

CYINEpPIO3ULIUHU IJEKTPUUECKUX MMOJIeH (Ha KAYeCTBEHHOM YPOBHE)

3.5

Hocurenn »snexktpuueckux 3apsinoB. JlelicTBUE 53JIEKTPUYECKOro TMOJS Ha

aJIeKTpUUecKue 3apsaabl. [[pOBOMHUKY U AMAIIEKTPUKHU

3.6

[TocTosiHHbBIN 3neKTpUUEeCKU TOK. JlelcTBUA 3ieKkTpuueckoro Toka. Cumia Toka.




Hanpsixenue.
I=qg/t,U=A/

DIIEKTPUYECKOE COMPOTHBIICHNE. Y ACTbHOE JICKTPHUECKOE COMPOTHBIICHHUE:

3.7 R=pl/S
38 3akon Oma i1t yuactka snekrpuyeckoit nemu: | = U/R
[TocnenoBarenbHOE COEAMHEHNE TPOBOJHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapannenpHOE COeAMHEHNE TPOBOJHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CMemaHHbIE COETUHEHUS TPOBOTHUKOB
PaGoTa u MmomHOCTB 35ekTpuyeckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoyins — Jlenua:
3.11 O=I"R-t
312 Oneir Opcrena. MarnuTHoe Moje MPsSMOro MPOBOAHMKA C TOKOM. JIMHHHM
MarHuTHOM MHIYKLIUH
313 MarsuTHoe TI0J€ ITOCTOSHHOIO MarHuTa. B3anmMoIelCTBHE ITOCTOSHHBIX
MarduToB
3.14 JleficTBE€ MarHUTHOTO 1TOJI HAa TPOBOJIHUK C TOKOM
3.15 OnbiTel apanes. SIBiaeHue seKTpoMaruuTHOU UHAYKIKU. [TpaBuio Jlenna
Ilpakmuueckue pabomol
WN3mepeHne  SIEKTPUYECKOrO0  CONMPOTHBIICHHS  PE3UCTOpPA;  MOIIHOCTH
AIIEKTPUYECKOT O TOKA; pabOThI JIEKTPUIECKOT O TOKA.
3.16 UccnenoBanue 3aBUCHMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B IPOBOJTHUKE

(pe3ucTopsl, IaMIIOYKa), OT HAMPsDKEHUS Ha KOHIIAX MPOBOJIHUKA; 3aBHCUMOCTH
CONPOTHUBJICHHS OT JJIMHBI MMPOBOJIHUKA, TUIOMIA/IA €r0 IMOMEePEYHOr0 CEUCHUS U

YACJIBHOI'O COIMPOTHUBIICHUS.




HpOBepKa mpaBujia OJisA JJICKTPUYCCKOr0o HAIlPAKCHUA IIPpU IMOCIICJOBATCIIbHOM
COCIMHCHHNH IIPOBOAHUKOB; IIpaBuJia IJId CHJIbI 3JICKTPHUYCCKOI'O TOKa IIpU

napajieJIbHOM COE€AMHEHUN TPOBOJHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue s6leHUs 6 npupoode: ODICKTPUUYECKUE SBJICHUS B aTMocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MArHUTHOE TOJIE 3eMJH, apeid MOoIICcoB,
POJIb MAarHUTHOTO T1OJIS AJIS )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmeéa. 3JIEKTPOCKOI, aMIIEpMETpP, BOJIbTMETP, PEeOcCTar,
CUETYMK  DJIEKTPUYECKOM  SHEPruu, DJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
3.18 HarpeBaTellbHbIe 3JEKTPONPUOOpPHI (mpumepsr), JJIEKTPUYECKHUE
MPEJOXPAHUTENH, JJIEKTPOMArHUT, JJEKTPOABUTATENb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DnexTpoMarHuTHbIE BOIHBL. [1Ikana 371eKTpOMarHuTHBIX BOJIH
3.20 JlyueBas monens cBeta. [IpsimonuHeliHOe pacnpocTpaHeHHE CBETa
3.21 3aKkoH oTpakeHus cBera. [lmockoe 3epkaino
3.22 [Ipenomnenue cBera. 3aKOH NMPETOMIICHUS CBETa
3.23 Hucnepcus csera
3.24 Jlunza. Xon nydeit B nmuH3ze. POKyCHOE paccTossHUE JUH3bL. OnThueckas cuia
' munser: D = 1/F
3.25 I'ma3 xak onTudeckas cucrema. ONTHYECKUE TPHOOPHI
IIpakmuueckue pabomul
-U3mepenne onTuueckoil cuibl coOuparouie JIMH3bI; (OKYCHOTO PacCTOSHUS
cobuparomieil JMH3bI (IO CBOMCTBY paBEHCTBA pa3MEpOB MpeAMeTa U
M300pakeHus, Korja MpeaMeT paclojioKeH B JABOWHOM (oKyce), MmokasaTess
3.26 MIPEJIOMJICHHS CTEKJIA.
-UccnenoBanue cBoiictBa  HM300pa)keHUs, TOJYYEHHOIO C  TOMOIIBIO
cobuparoleil JIMH3bI; U3MEHEHHUs] (POKYCHOIO pacCTOSHUS JIBYX CJIOKEHHBIX
JIMH3; 3aBHCHMOCTH yrja MPEJOMJIEHHs] CBETOBOIO jy4ya OT yIJjla NaJeHHUs Ha
IPaHULE «BO3IYX — CTEKIIO»
397 Qusuueckue senenuss 6 npupode: 3atmeHuss Comnua u JlyHbl, 1nBeta Teu,
' ONTUYECKUE SIBJICHUS B aTMOc(epe (BeT HeOa, pedpakius, paayra, MUPax)
398 Texuuueckue ycmpoticmeéa: OYKH, TIEpPUCKOM, (oToammapar, ONTHYECKHE
' CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
4.1 PagnoaktuBHOCTE. Anb(a-, OeTa-, raMMa-u3nydeHus. Peaknuu anbda-u Oera-




paciiaga

4.2 OmnsiThl Pezephopaa no paccesnuro anbga-yactull. [lnanerapuas monens aroma

4.3 CocraB aTomHoOrO sijpa. M3oTomsl

4.4 [Iepuon monypacnaia aTOMHBIX sJI€p

4.5 SnepHble peakny. 3aKOHBI COXpaHEHUS 3apsIOBOTO U MacCOBOI'O YHCEl
Qusuueckue A6NeHUs 8 npupode: €CTECTBEHHBIH paJMOaKTUBHBIN  (OH,

4.6 KOCMHYECKHE JIy4d, paJHMOaKTHBHOE U3IydeHHEe TMPUPOIHBIX MHHEPasoB,
JeCTBHE paliOaKTUBHBIX U3JTydEHHUIl Ha OpraHu3M YeJoBeKa

47 Texnuueckue ycmpotvicmea: CIEKTPOCKOI, UHAWBUIYAIbHbIA O3UMETp, KaMepa

BI/IJ'II)COHa, SAACPHas SHEPIr€CTUKA




YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUIST YAEHUKA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

7 KJIACC

®wusuka, 7 xinacc/Ilepeimkun A.B., OO0 «IPODA»; AO «M13natensctBo [IpocBenienney;

BBeaute cBoil BapuaHT:

8 KJIACC

®wusuka 8 knacc/Ilepermkuna A.B., OO0 «/IPODA»; AO «M13narensctBo [IpocBenienmey;
Bgenute cBoil BapuaHT:

9 KJIACC
®wusuka 9 knacc/ [leppimkun A.B., ['ytauk E.M., OO0 «/IPO®A»; AO «M3natensctBo [IpocBemenuey;

Bgenute cBoil BapuaHT:
METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

7 KIIACC

1. Metoaudeckoe mocooue yueoHuky «Pusuka. 7 kinacce» aBropa A.B. [lepoimkuna 2. @usuka. TecTol. 7
kiacc (aBropel: H. K. Xannanos, T. A. Xannanosa).

3. ®uszuka. CaMoCTOSATENbHBIE U KOHTPOJIbHBIE paboThl. 7 kiacc (aBTopsl: A. E. Mapon, E. A. Mapon). — M.:
Hpoda, 2016

4. ®usuka. [lunaktuueckue matepuansl. 7 kiaacc (aBTopsl: A. E. Mapown, E. A. Mapon). — M.: JIpoda, 2019
5. ®usuka. J[luarnocruueckue padoTsl. 7 kimacc (aBropsl: B. B. Illaxmatosa, O. P. llledep). — M.: Ipoda,
201

6. ®uzuka. COOpHUK BOPOCOB U 3a1a4. 7/ knacc (aBTopsl: A. E. Mapown, E. A. Mapon, C. B. ITo3ouckun) . —
M.: [Ipoda, 2017

8 KJIACC

1.®u3uka. 8 kiacc. Meronuueckoe nocodue k yu. [leppimknna. - @unonosuy H.B.
(https://pdf.11klasov.net/15712-fizika-8-klass-metodicheskoe-posobie-k-uch-peryshkina-filonovich-nv.html)
2.®dusuka. 8 kinacc. Meronnueckoe nmocodue - [lypeimesa H.C., Baxeesckas H.E.
(https://pdf.11klasov.net/7064-fizika-8-klass-metodicheskoe-posobie-purysheva-ns-vazheevskaja-ne.html) 3.
OnopHbIe KOHCIEKTHI M pa3HOYPOBHEBBIE 3aaHus - E.A.MapoH

9 KJIACC

1. ®usuka. 9 kimacc. Meronuueckoe nmocodue k yueOHuky [lepormkuna-I'yTHIK

Hcrounuk: https://rosuchebnik.ru/material/fizika-9-klass-metodicheskoe-posobie-k-uchebniku-a-v-
peryshkina/

2. KontponbHble 1 caMocT. paboTsl o ¢usuke. 9xi. K yueoH.

[Tepbimkuna, I'ytauk-I'pomuesa O.U

3.0wusuka. Bee 3akonbl u popmysl B Tabmumax. 7-11 kmaccel Mopxkotys B.JI

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HUHTEPHET
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MATEPHAJIBHO-TEXHUYECKOE OBECITEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA

YYEBHOE OBOPY/IOBAHHUE

1. lutepakTHBHAas 10CKa
2. IIpoekTop

3. HoytOyxk

4. MOY

5. 3ByKOBBIE KOJIOHKH

6. Tabmmibr

OBOPYJIOBAHMUE JIJIS1 TIPOBEJIEHUS IABOPATOPHBIX, IPAKTUYECKHUX
PABOT, JEMOHCTPALIU

1.1udposas nadoparopus «Releon» ast npoBeeHns IEMOHCTPAMOHHBIX U
(bpOHTAJBHBIX OMBITOB U JIJISl MPOBEACHUS J1a00pPaTOPHBIX PadoT. - 3 KOMIJIEKTa

2. Hoytoyx ASUS - 1 mir.

3. [Iporpammuoe obecneuenue Releon

4. O6opynoBanue nudpoas nadopatopusi L-MUKpO 17151 TPOBEICHUS
JIEMOHCTPAMOHHBIX OnbITOB . O00pynoBanue mudpoBas sadoparopus L-Mukpo s
MPOBENICHUS JTAOOPATOPHBIX padOT MO BCEM pazjiesiaM

- 15 KOMIIIeKTOB

6. O6opynoBaHue cTaporo odpasiia s MPOBEACHHS JEMOHCTPAIIMOHHBIX U
(pOHTAJILHBIX OIBITOB U JIJISl TPOBE/IECHUS 1a0OpaTOPHBIX PaboT

7. ObopynoBaHue 1S TIEMOHCTpAIH ONBITOB IO Iporpamme "Ycnex Kaxaoro pedeHka'.
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