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HHOACHUTEJIBHAA 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 (heaepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yaeoHoro npeamera «Dusmkay.

Copepxanue mnporpamMMmbl 10 (U3MKE HANpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAY4YHON TIpaMOTHOCTH OOYYaIOIIMXCS M OpraHu3aldi0 HU3yYeHHs
¢u3nKn Ha ACSITETHLHOCTHOW OCHOBE. B mporpamme mo (u3uKe yIUTBHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanmmzanuu TpedboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U META MPEAMETHBIM PE3YJIbTaTaM 00y4YEeHUs, a TaKkKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB HAa YpOBHE
OCHOBHOTO 00111ero 00pa3oBaHms.

[Iporpamma 1o gu3Mke ycTaHaBIUBAET paclpeesieHne yueOHOro Marepuana
no rojgam oOyudeHus (IO Kiaccam), MpeajgaraeT MpPUMEpHYIO MOCIeI0BaTEIbHOCTh
U3Y4YCHHUS] T€M, OCHOBAHHYIO Ha JIOTUKE PAa3BUTHUS MPEAMETHOTO COACpKAHUS U
y4€Te BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIuXCsl.

[Iporpamma mo @usuke pa3paboTaHa C ILEIbIO OKa3aHUS METOJMYECKOU
MOMOIIIY YYUTEIIO B CO3JJaHUM paboveil mporpaMmbl 0 y4eOHOMY MPEAMETY.

du3zrKa SBISIETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYYHbBIX YU€OHBIX
PEIMETOB, TOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE ITPOLIECCOB U SBJICHUIA,
U3Yy4aeMbIX XUMUEH, OMOoJIoruel, acTpoHOMuUeH u ¢puzndeckoi reorpadueii, BHOCUT
BKJIQJl B €CTECTBCHHO-HAYYHYIO KapTHHY MHpaA, MPEAOCTaBIIeT Haubosee sICHbIC
00pa3ibl MPUMEHEHHs] HAYYHOI'0 METO/a MO3HaHHUA, TO €CTh Croco0a MoIydeHHs
JIOCTOBEPHBIX 3HAHUU O MUDE.

OpHa W3 TaBHBIX 3a/a4 (PU3MYECKOTO OOpa3OBaHMsI B CTPYKType OOIIero
o0pa3oBaHusl COCTOUT B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHOW TPaMOTHOCTH H
UHTEpEeca K HayKe Y 00 y4aroImmnXcs.

W3yuenne ¢Qusuku Ha 0a30BOM ypOBHE TMpEAINOiaraeT OBJaJICHUE
CIEYIONIMMU KOMIETEHTHOCTSIMH, XapaKTEePU3YIOUIUMU €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

e HAy4yHO OOBSCHSATH SIBJICHMUS,;

e OILICHUBATh U IOHUMAaTh OCOOCHHOCTH HAYYHOI'O UCCIICOBAHNUS;

e UHTEPIPETUPOBATH  JaHHbIE W  HCIONb30BaTh  HAy4dHBIC
JI0Ka3aTeNIbCTBA JJIsl TIOJy4EHUS BBIBOJOB.

lenu wusydeHus QuU3UKK Ha ypOBHE OCHOBHOI'O 00I1Iero oOpa3oBaHUs
ompeneieHsl B Konuenmuu mnpenoaaBaHus ydyeOHoro mnpenmera «@Dusuka» B
oOpa3oBaTelbHBIX oOpranu3anusx Poccuiickoit Denepanuu, pearu3yrONINX
OCHOBHBIE  00111€00pa3oBaTelIbHbIE MPOrPaMMBbl, YTBEPKIEHHOM  pElIeHUEM



Konnernn MunucrepctBa npocpenieHus: Poccuiickoit degepanuu (mpoToKo oT 3
nexadpst 2019 r. Ne [TK-48H).
Hesan uzyyeHus Gpusnku:

NpUOOpPETeHHEe HWHTEpeca W CTPEeMJICHUS OO0yYaroluuxcss K HaydHOMY
W3YUYCHUIO TPUPOBI, PA3BUTHE HMX HHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

pa3BUTHE MPEICTABIICHUN O HAYYHOM METOJIE MO3HaHUs U (HOPMUPOBAHUE
MCCIIEIOBATEIBCKOTIO OTHOIICHUS K OKPYXAIOIIUM SIBIICHUSIM;
(dbopMupoBaHUE HAYTHOTO MUPOBO33PEHUS KaK Pe3yabTaTa U3y4YeHUsI OCHOB
CTpOEHUsI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;
dbopMupoBaHUE TIPEACTABICHUNW O POIM (U3UKU ISl PA3BUTHS JPYTUAX
€CTECTBCHHBIX HAYK, TEXHUKHA U TEXHOJIOTUH;

pa3BUTHE  TPEACTABICHMM O  BO3MOXHBIX  cdepax  Oynyuiei
npohecCHOHATBLHON NESITEIBbHOCTH, CBA3aHHON C (DM3HMKOM, TOJATOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HalpaBIICHUU.

JlocTmkeHne 3THX Telield mporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o01iero ooOpa3oBaHus 0OECTICUMBACTCS PEIICHUEM CIICTYIONUX 3a1a4:

npuoOpeTeHne 3HAaHUW O JIUCKPETHOM CTPOCHUHU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUECKHX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSX;

MpuoOpEeTeHNEe YMEHHI OINMUCHIBATH U OOBSCHITH (DU3UYECKUE SIBJICHUS C
MCIOJIb30BAaHUEM TIOJTYUYCHHBIX 3HAHUI;

OCBOCHHUE METOJIOB PpEUICHUsI TMPOCTEHINX pacu€THBIX 3a1ad ¢
WCIOJIb30BaHUEM  (DU3MYCCKUX MOJICICH, TBOPYCCKUX M TIPAKTUKO -
OpPUEHTUPOBAHHBIX 3371a4;

pa3BUTHE YMEHUI HaAOI0IaTh MPUPOIHBIC SBJICHUS W BBIMOJIHATH OIBITHI,
nabopaTopHbie  pabOThl W  OKCIEPUMEHTAIBHBIE HCCIEIOBAHUS C
WCIOJIb30BAaHUEM U3MEPUTENBHBIX TIPUOOPOB;

OCBOEHHUE MPUEMOB paboThl ¢ MH(poOpMalHell (HU3HMUECKOr0 COAEp>KaHUs,
BKJIFOYAsi HHPOPMAITUIO O COBPEMEHHBIX JOCTIDKCHUSAX (PH3UKH, aHAIN3 U
KPUTUYECKOE OlIEHUBaHUEe MHGOpMaLINH;

3HaKOMCTBO €O chepamu mpodecCHoHaATbHONU ACSITEIILHOCTH, CBI3aHHBIMH
C GU3NKOW, W COBPEMCHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha
JOCTIKEHUSX (QU3UYECKON HAYKH.

Ha uzyuenue ¢usuku (0a30Bblil ypOBEHb) HA YPOBHE OCHOBHOI'O OOILIEro

oOpa3oBanus oTBoAUTCS 238 yacoB: B 7 Kjacce — 68 yacoB (2 yaca B HEJIENIO), B 8
Kjacce — 68 vacoB (2 daca B HeAemo), B 9 kiacce — 102 gaca (3 yaca B Heel0).

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



71a00paTOpHbIX PabOT M OMNBITOB C YYETOM HWHAMBUIYAIbHBIX OCOOEHHOCTEH
00y4Jaromuxcs, CIHUCKa KCIEPUMEHTAIbHBIX 3a/laHUM, MpejiaraéMbiXx B paMKax
OCHOBHOI'O TOCYAapCTBEHHOI'0 3K3aM€EHA M0 (PU3HKE.



COJEPKXAHUE OBYYEHUA
7 KIIACC

Pa3nen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAKOLIEr0 MUPA.

®usuka — Hayka o npupone. SBinenus npuponsl. PU3NUECKUE SIBICHHUS:
MEXaHUYECKUE, TEIUIOBBIC, JIEKTPUUECKUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

duznueckre BeMMUMHBL. M3MmepeHue Quanyueckux BenuyuH. Duznyeckue
npubopsl. [lorpemHocTs u3Mepenuii. MexayHapoHas cucTeMa euHuIl.

Kak d¢wusmka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Yy4alT MOPUPOAY.
EcTecTBeHHO-HAaY4YHBI METOJ] TO3HAHUS: HAOIIOJACHHUE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0OBICHEHUE
HaOmogaemoro sieHus. Onucanne GU3NIECKUX SIBJICHUI C ITOMOIIBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHn4YecKue, TEIUIOBbIC, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. Dusmnyeckue NpuOOPHl U Mpoleypa MPSMbIX U3MEPEHUN aHAJTIOTOBBIM U
UU(ppPOBBIM TPUOOPOM.
Jlabopamopmuuvie pabomul u onvimel.
1. OmpenencHue EHBI JEICHUS KAl U3MEPUTEIHLHOTO Mpubdopa.
2. H3mepeHune paccTosHUM.
3. MBmepenne 00bEMa KUJIKOCTU U TBEPAOTO TETA.
4. OmnpeneneHne pasMepoB MajbIX TEIL.
5. M3mepeHne TeMnepaTypbl HPU TMOMOIIM KUJIKOCTHOIO TEPMOMETpA M
JlaTYMKa TEMIIEPATYypPHhI.

6. IIpoBeneHue wmccienoBaHUs MO MPOBEPKE TMIIOTE3bI: JANBHOCTH MOJETA
IaprKa, MyIMeHHOTO TOPU30HTAILHO, TeM OOoJbIle, 4eM OOJbIle BHICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIE CBEIeHUSI 0 CTPOEHHUH BellecTBa.

CrpoeHue BellecTBa: AaTOMbl U MOJEKYJbI, HX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JBmxenue wyactuil BemiectBa. CBs3b CKOPOCTH JABMIKEHHS YacTHUI[ C
Temrieparypoil. bpoyHoBckoe nBkenue, nuddysus. BzaumopeiicTBue vacTuil
BEILIECTBA: MPUTKEHUE U OTTAIKMBAHUE.

ArperatHble COCTOSHUS BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEN U TBEPABIX
(KpuCTa/NInueCcKuXx) Tea. B3auMOCBsI3b MEXIY CBONMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHhIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. HabGmronenune OpoyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddy3un.
3. HaGmonenue ~ siBneHU#,  OOBSCHAIOMIMXCA  MPUTSHKEHUEM WM
OTTaJKWBAHHEM YACTHUI] BEILIECTBA.

Jlabopamopuuvie pabomul u onvimol.

1. OueHka JuamMeTpa aroMa METOAOM pPAl0B (C  HCIOJIb30BAaHUEM

dbotorpaduii).
2. OmbITHI O HAOJIIOICHUIO TETIOBOTO PACHTUPEHUS Ta30B.
3. OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CUIJI MOJIEKYJISIPHOTO IPUTSIAKEHUS.
Pa3nen 3. /IBu:keHHe U B3auUMojeilicTBHE TeJl.
Mexanuueckoe ABM)KeHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE JBH)KEHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JIBHXKEHUU. Pacu€r mytu u
BPEMEHHU JIBUKECHUS.
SBnenue wHepuuu. 3aKOH HHEpUHMH. B3amMopencTBhe Ten Kak NpHYMHA
M3MEHEHUSI CKOPOCTH JIBJKEHHMsI Ten. Macca kak Mepa HHEPTHOCTH Tena.
[InotHOCTH BemiecTBa. CBSA3b IUIOTHOCTH C KOJUYECTBOM MOJIEKYJ B E€IUHUILIC
0o0BEMa BelIECTBA.
Cuna Kak xapakTepucTuKa B3auMojaercTBus Ten. Cuila ynpyrocTd M 3aKOH
I'yka. MI3MepeHne cUiibl C MOMOIIBIO AUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJIa
TskecTH. CHita TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. Crioxxenue
CWJI, HAMPABJICHHBIX MO OAHON mpsiMoil. PaBHOonelcTByromas cui. Cuia TpeHus.
TpeHue CKONMbXKEHUSI U TPEHHE MOKOsA. TpeHue B MPUPOJE U TEXHUKE.
Hemoncmpayuu.
1. HaGmronenne MexaHU4eCcKOro JBUKEHUS Tea.
2. H3MepeHne CKOpOCTH NPSMOJIMHEWHOTO JBUKECHUA.
3. HabGmronenue siBIeHUS HHEPIIHH.
4. HalmioneHne u3aMeHeHUs] CKOPOCTH MPU B3aMMOECHCTBUY TEIL.
5. CpaBHEHHE MaccC M0 B3aUMOJICUCTBHIO TEL.
6. CloXeHue CUJI, HallpaBJIEHHBIX IO OAHOW MPSMOM.
Jlabopamopusie padbomul u onvimel.
1. OnpeneneHue CKOPOCTH PABHOMEPHOI'O ABMKEHUS (IIapuKa B KHJIKOCTH,
MOJIEJIU AJIEKTPUUYECKOI0 aBTOMOOUIISL U TaK Jiajee).

2. OmpezeneHne CpelHEW CKOPOCTH CKOJIBKEHHsS OpycKa WM LIapuKa I10
HAKJIOHHOM TIIOCKOCTH.
OnpeneneHue IIOTHOCTH TBEPIOTO TENA.

4. OnbITHI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb pacTsKeHus (aedopmaiun)
MPYKUHBI OT TPUIIOKEHHON CUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIBI TPEHHS CKOJIbKEHHUS OT
BEca TeJa U XapaKTepa COMPHUKACAIOLINXCS TOBEPXHOCTEM.

Paznen 4. /laBjieHue TBEPABIX TeJl, JKUAKOCTEN U ra30B.



Janenue. CriocoObl yMEHBIIICHHS W YBEIMUEHUS JaBiaeHUs. [laBieHue rasa.
3aBUCUMOCTh JaBJIEHUS] ra3a OT 00béMa, Temmeparypbl. llepegaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMM M razamu. 3akoH llackamsa. IIneBmatmueckue
MaIuHbBL. 3aBUCUMOCTh JABJICHUS >KUJIKOCTH OT DIyOuHBI. ['mapocraruyeckuii
napajaokc. CooOmaroniuecs cocyasl. [ uipaBnuyeckue MEXaHU3Mbl.

AtMmocdepa 3emun u atmochepHoe namineHue. [IpuunHBI CylIecTBOBaHUS
BO3AymHON 06osouku 3emiu. OmnbiT Toppuderun. U3Mmepenue aTtMocepHOro
JaBjieHus. 3aBUCUMOCTh aTMOC(EPHOro IaBJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 11 u3MepeHus: aTMOoCc(PEPHOTO JABICHHUS.

JlelicTBrE KUIKOCTU U rasa Ha MOIPYyKEHHOE B HUX TeJO. BrITankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JABJIEHUS ra3a OT TEMIIEPATYPBHL.

Ilepenaua naBneHUs )KUIKOCTBIO U Ta30M.

CooOuraromuecs: COCy/bl.

['mpapaBnrueckuii mpece.

[IposiBnenne nercTBrsS aTMOC(HEPHOTO TaBJICHUS.

3aBUCHMOCTh BBITAIKMBAIOIIEH CHIIBI OT 00bEMa OrPYKEHHOM YacTu Teja

Y TUTOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIECH CUIIBI BECY BBITECHEHHOMN KUIKOCTH.

VY cnoBue miaBaHus TEJ: IJIABAHUE WIIH MTOTPYKEHUE TE B 3aBUCUMOCTH OT

COOTHOIIEHHUS TUIOTHOCTEHN TeJa U KUIKOCTH.

Jlabopamopmuwvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIe OT 00bEMa MOrpyKEHHOMU B
JKAJIKOCTb 4aCTH Tela.

2. OmnpeneneHue  BBITAIKMBAIONIEH  CHJIbL, JICHMCTBYIOIIEWM HA  TEIO,
IIOIPY>KEHHOE B JKUJKOCTbD.

o vk wnN R

~

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CHJIBI, JEUCTBYIOIIEN Ha TEIO
B JKUJIKOCTH, OT MacChl T€Ja.

4. ONbITBI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAIKMBAIONICH  CHJIBI,
JIEWCTBYIOIIEH Ha TEJIO0 B )KUJIKOCTH, OT 00BhEMA MOrPYKEHHON B KHIKOCTh
YaCTH TeJA U OT IJIOTHOCTH KHUJIKOCTH.

5. KoHCTpynpoBaHue apeomMerpa WM KOHCTPYMPOBAHHE JIOAKHM W
OIpeLIEIICHUE €€ IPY30I10IbEMHOCTH.

Pa3zgea S. PaGora u MmomiHoOCTb. JHEpPrus.

Mexanndeckasi padbota. MOIIHOCTb.

[IpocThie MexaHM3MBbI: pblyar, OJOK, HaKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecus pbryara. [I[pumMeHeHue mpaBuiia paBHOBECHsI pbldara K 0JI0Ky. «30710Toe



npaBuiio» mexanuku. KIIJ] mpocTeix Mexanu3moB. [IpocThie MexaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprusi. Kunernueckas W TOTEHIMAIbHAs SHEPrusl.
[IpeBpaleHre 0JTHOrO BUJ1a MEXAaHUYECKOM SHEPrUU B JPYroi. 3aKOH COXPAHEHUS
SHEPIruu B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepbl IpOCTHIX MEXaHU3MOB.

Jlabopamopuosie pabomel u onvimel.

1. OmpeneneHue pabOTHI CUIIBI TPEHUSI IPU PABHOMEPHOM JIBI>KCHUH TEJIa 110

TOPU30HTAJIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycinoBUM paBHOBECHs pblyara.
3. Hsmepenne KIIJ] HaKIOHHOM IIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXAaHUYECKON YHEPIUM.
8 KUIIACC

Pa3zaeua 6. TenuioBble siBJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISPHO--KUHETUYECKOW TEOPUU CTPOEHUS
BenlecTBa. Macca u pa3Mepbl aTOMOB M MOJEKYd. OMNBITHI, NOITBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-KMHETHYECKOW TEOPHUU.

Mogenn TBEPAOro, >KUIKOIO M Ta3000pa3HOTO COCTOSHUN BEILECTBA.
Kpucranmmueckue u amopdusie tena. OObICHEHHE CBOWCTB T'a30B, )KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUU MOJIEKYJISIPHO--KHHETUYECKON TEOPHUH.
CmaunBaHME M KallWJUIIPHBIE sIBIEHUS. TerIoBoe paclIMpeHne U CKaTue.

Temneparypa. CBs3b TemIeparypbl CO CKOPOCTBbIO TEIJIOBOIO JBUXKEHUS
yactull. Buyrpennsisi sHeprus. CrnocoObl W3MEHEHHsS BHYTPEHHEW SHEPruu:
TeIUIonepeaaya u coBepileHre padoTel. Bubl Tenonepeaadn: TEMIONPOBOIHOCTD,
KOHBEKLUS, U3ITy4YEHUE.

KonuuectBo TeminoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TermiooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHeHHE TersoBoro OanaHca. [lmaBnenuwe
OTBEpAEBAHUE KPUCTAUIMYECKUX BEIIECTB. YJelbHas TEIUIOTa IUJIABICHUS.
[TapooOpa3oBanue u konaeHcamnus. Mcmapenue. Kumnenue. YaenbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpHOro
JABJICHUS.

BrnaxHocTs Bo3myxa.

DHeprus TOIIMBA. Y I€JIbHAS TEIUIOTA CrOPAHMUS.

[Tpunruner pabotel TeruioBbix asurareneit KIIJ TtemmoBoro nBuratesns.
TemioBble IBUraTeNy U 3allUTa OKPYKAIOLIEH CpeIbl.

3aKOH COXpaHEHMs U IPEBPALIECHUS YHEPTUHU B TEIJIOBBIX MPOLECCaX.

Jemoncmpayuu.

1. HaGmronenune OpoyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Hab6mronenue nuddysum.

Habmroienue siBjeHUY cMaurBaHUs M KaIMMLISIPHBIX SBICHUH.
HabmtoieHre TemioBoro pacuiupeHust Tell.

N3Mmenenre naBieHUs ra3a NpH U3MEHEHUHM O0BbEMa M HArpeBaHUM WIIH
OXJIAXKICHUU.

IIpaBuia nu3mMepeHus: TeMIepaTyphl.

Bunbl Termonepenaumn.

OxJaxkIeHHe Mpu COBEPILIEHUU PaOOTHI.

HarpeBanwue npu coBepiieHUH pabOThl BHEIITHUMH CHIIAMH.
CpaBHeHUE TEIIIOEMKOCTEH pa3IMUHBIX BEIIECTB.
Habnronenne xumenus.

Habronenre mocTostHCTBA TEMITEPATYyPhI PH TUTABJICHUH.
Moenu TeIIOBBIX IABUTaTEIEH.

Jlabopamopuuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OmnbIThI 10 OOHAPYKEHUIO JEHCTBUSI CUIT MOJIEKYJIIPHOTO MPUTSIKEHMUSL.
OnpITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OnpiTel MO0 HAOMIOJEHUIO TEIJIOBOIO PACIIMPEHMS Ta30B, KHIKOCTEH U
TBEPABIX TEIL.

OnpeneneHue 1aBieHUs BO3AyXa B OAJIJIOHE IITTPUIIA.

OneITBl, JEMOHCTPUPYIOIIME 3aBHCHUMOCTH JABJIICHHS BO3AyXa OT €ro
00BbEMa U HArpeBaHUs WM OXJIAXKICHHUS.

[TpoBepka TUNOTE3bl TUHEHHONW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATypHl.

HaGmonenre u3MeHEHHs] BHYTPEHHEW OJHEpruuM Tejna B pe3yibTaTe
TeIuIonepeauu U paboThl BHEIIHUX CHJL.

HccnenoBanue sBJIEHUS TEIJI0O0OMEHA MpPU CMEUIMBAHUM XOJIOAHOW U
ropsiuer BOJBI.

OnpeneneHue  KOJIMYECTBA  TEIJIOTHI, MOJYYEHHOIO BOJOM  IpH
TEIUIOOOMEHE C HarpeThIM METAJUIMYECKUM LIUJIUHIPOM.

OnpeneneHue yaeabHOW TEINTOEMKOCTH BEIIECTBA.

HccnenoBanue mmpouecca HCIapeHusl.

OnpeneneHre OTHOCUTENBHON BJIAXKHOCTH BO3/1yXa.

Onpenenenne yaeabHON TEIUIOTHI IUIABICHUS JIbA.

Pazgen 7. JiekTpuyeckre 1 MAarHUTHbIE SIBJICHHS.

Onektpuszanusa Ten. [[Ba poma 3neKTpuyeckux 3apsanoB. BiammonencrBue
3apsoKeHHBIX  Tell. 3akoH KymoHa (3aBUCHMMOCTH  CHJIBI  B3aUMO/JEMCTBUS
3apSHKEHHBIX TEJT OT BEJIMYUHBI 3apSJI0B U PACCTOSTHUS MEXKAY TEJIaMH ).

Onektpuueckoe mose. Hanpsyk€HHOCTh 3ieKTpudeckoro mnosd. IIpuHoun
CYNEPIIO3ULIUN IIEKTPUUECKUX T0JIeH (Ha KAUECTBEHHOM YPOBHE).



Hocutenu snekTpu4ecKux 3apsaoB. DJIEMEHTApPHBIN AJICKTPUUECKUN 3apsl.
Ctpoenne aroma. IIpoBOJHMKM W  JAMDJIEKTPUKU. 3aKOH  COXPaHCHMS
AJIEKTPUUYECKOTO 3apsiia.

DJIEKTPUUYECKUM TOK. YCJIOBHSI CYIIECTBOBAHHUS DJICKTPUUECKOIO TOKA.
Hctounuku mocTossHHOro ToKa. J[eMCTBUS HSJIEKTPUUECKOrO TOKa (TEIIOBOE,
XUMUYECKOE, MArHUTHOE). DJIEKTPUUECKUI TOK B JKHJIKOCTSIX U raszax.

Onektpuueckass 1enb. Cuima  Toka.  DJIEKTPUUECKOE  HaNpsKEHUE.
CornpoTuBiieHHE MPOBOJHUKA. Y EIbHOE CONMPOTHBIICHUE BellecTBa. 3akoH Oma
U1 yuactka uend. [TocnenoBarenbHoe U apajuieIbHOE COeIMHEHNE MPOBOIHUKOB.

PaGota u MOIIHOCTH OdJEKTpUYECKOro Toka. 3akoH JDxoymsa—JIeHia.
DNeKTpUYECKre TIENU U MOTPEOUTENH dIEKTPUIECKON dHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

ITocrossHHBIE MarHUTHL. B3anMo1€iCTBHE MOCTOSTHHBIX MArHUTOB. MarHuTHOE
noje. MarauTtHoe mosie 3eMJId M €ro 3HadeHHWe I KM3HM Ha 3emie. OnbIT
Opcrena. MarHuTHOE MOJIE 3JIEKTPUUECKOro Toka. [I[puMeHeHune 31eKTpOMarHuToB
B TEXHHUKE. J{efiCTBME MarHUTHOTO MOJIsl HA TPOBOAHUK C TOKOM. DJIEKTPOBUTaTEIIb
MOCTOSIHHOTO TOKa. Mcmosib30BaHME — 3JIEKTpOABUTATENIEH B TEXHUYECKUX
YCTPOMCTBAaX U HAa TPAHCTIOPTE.

Omneitel @apanes. SABnenue snekrpoMarauTHOM uHAyKuMu. [IpaBuno Jlenna.
DJIEKTpOTreHepaTop. CnocoOb1 MOTyYCHUS AIEKTPUIECKOU SHEPIHUH.
DJIEKTPOCTAHIIMY HAa BO30OHOBJISIEMBIX HCTOUHUKAX SHEPTIUU.

Hemoncmpayuu.

DJIeKTpu3aIus Tel.
JIBa poia 3JIEKTPUUECKUX 3apsJI0B U B3aUMOJICUCTBUE 3apSHKEHHBIX TEJI.
Y CTpOUCTBO U JIEUCTBUE 3JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAS MHIYKITUS.
3aKOH COXpaHEHUS FIEKTPUUECKUX 3apsiIOB.
[TpoBOAHUKH U AUDIICKTPUKHU.
MoaenupoBaHue CUIIOBBIX JTUHUM JIEKTPUUECKOTO TTOJIS.
HcToYHUKHM TTOCTOSTHHOTO TOKA.
JIernCcTBUS SIEKTPUUYECKOr0 TOKA.
. DIIEKTPUUECKUN TOK B KUIKOCTH.
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. 'a30BbIi1 pa3ps.

. I3mepeHue cuiibl TOKa aMIIepMeETPOM.

. I3mepeHne 3neKTpruieCcKOro Hanpsi>KEHUsT BOJIBTMETPOM.

. Peocrat u Mara3uH cOnpOTHUBIICHUM.

. B3anmopencTBue nocTOSTHHBIX MAarHUTOB.

. MopaennpoBanre HEBO3MOKHOCTH PA3ACIICHUS MTOJKOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX ITOJIEN ITOCTOSHHBIX MAarHUTOB.
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19
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. OnbIT Dpcrena.

. MarauTHoe 1oJje ToKa. IJEeKTPOMarHur.

. JIeicTBME€ MarHUTHOTO TOJIS1 HA MPOBOJIHUK C TOKOM.

. DNEKTPOABUTATENb ITOCTOSSHHOTO TOKA.

. UccnenoBanue sIBIIEHUS 3JICKTPOMAarHUTHON MHIYKIIUU.

. OnbiTel @apajes.

. 3aBUCUMOCTh HAIlpaBJICHUS HWHIYKIIMOHHOTO TOKa OT YCJOBUH €ro
BO3HHUKHOBEHHS.

. DJNEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuuvie pabomel u onvimel.

1.

o v k~w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel MO HAOMIONCHUIO HJICKTPU3ALMU Tel MHAYKIHEH U mOpu
COIPUKOCHOBCHUMU.

UccnenoBanue JEWCTBUSI DJICKTPUUECKOrO IO HAa MPOBOJHUKH U
JIARJIEKTPUKHU.

COopka 1 npoBepKa padOThI JIEKTPUUECKOM IIEMH MOCTOSTHHOTO TOKA.
N3mepenne u perynmpoBaHUe CUIIbI TOKA.

N3mepenne u peryinmpoBaHUe HAIPSIKCHUS.

HccnenoBanne 3aBUCMMOCTH CUJIbI TOKA, MIYLIErO 4Y€pe3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUYECKOTO
CONPOTHUBIICHUSI TPOBOJHUKA OT €ro JUJIMHBI, IUIOWIAAA IOMEPEYHOrO
CEUYEHUsl U MaTepHaa.

IIpoBepka mpaBuiIa CIOKEHHS HANPSHKEHUM TPU  TMOCIEAO0BATEILHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiIa Uil CHIbl TOKAa IpW TapauieIbHOM COSAWHEHUU
PE3UCTOPOB.

OmnpeneneHue padOTHI AIEKTPUUESCKOTO TOKA, UYIIIETO YePe3 PE3UCTOP.
OrnpeneneHrie MOIIHOCTH  3JIEKTPUUECKOTO TOKA, BBIICIAEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCHUMOCTH CUJIbI TOKA, MIYIIETO YEPE3 JIAMIIOYKY, OT
HanpsHKEHUs Ha HEl.

Onpenenenue KII/] narpeBarers.

HccnegoBanre MarHUTHOTO B3aMMOICHCTBHS TOCTOSITHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsI TOCTOSSHHBIX MarHUTOB MPU UX O0OBEIUHEHUH
Y Pa3/ICIICHUM.

HccnegoBanue NEUCTBUS SIEKTPUUECKOTO TOKa HA MAarHUTHYIO CTPEJIKY.
OnbITEI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBUS
KaTyIIKU ¢ TOKOM M MarHuTa OT CUJIbI TOKA U HAIlpaBJICHUS TOKA B KaTYIIIKE.
N3ydyeHne neicTBUS MarHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM.



19. KoHCcTpyrpoBaHue U U3ydyeHue paboThl JIEKTPOABUTATETIS.

20. U3mepenne KIIJ] anekTpoaBUraTeIbHONM YCTaHOBKH.

21. OnbITBI TIO  KMCCJEAOBAHUIO SIBJICHUSA AJICKTPOMArHUTHOM WHIYKIHU:
HCCIICIOBAaHUE W3MEHEHUW 3HAYEHUS W HAIPaBICHUS WHIYKIIMOHHOIO

TOKa.
9 KIIACC

Pa3nen 8. Mexannueckue siBJIeHHUS.

Mexanudyeckoe JBHXKeHHE. MarepuanbHas Touka. CucreMa oTcuéra.
OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBUKCHHS. PaBHOMEpHOE MPSIMOJIUHEIHOE
nBxeHue. HepaBHoMepHoe npsMoiiHeiiHoe nBuxeHrue. CpeaHsiss 1 MrHOBEHHas
CKOPOCTb TeJa MPU HEPABHOMEPHOM JBUKECHUHU.

VYckopenne. PaBHOyckOpeHHOE mpsAMOiMHEHOe ABuxkeHue. CBoOomgHOE
nagenue. OnwiTel ["anues.

PaBHOMepHOE NBIXKEHHE TO OKpYXHOCTH. Ilepuog u uactora oOpaileHus.
JIuHeitHasa u yriaoBas CKOpOCTU. LIEeHTpoCTpeMUTENBHOE YCKOPEHHUE.

ITepBeiii 3akoH HeroTona. Bropoii 3akoH Herotona. Tpetuii 3akoH HproToHAa.
[IpuHIUI CYTIEPIIO3ULINU CHIL

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHHSs: cujia TPEHHS CKOJBKEHUS, CHJIa
TPEHHUS TIOKOsI, APYTUE BUIBI TPEHUS.

Cuwia TSKeCTH M 3aKOH BCEMHUPHOIO TSATOTCHHS. Y CKOPEHHUE CBOOOHOIO
naneHus. JlBwkenue mianer BOokpyr ConnHna. IlepBas kocMudeckass CKOPOCTb.
HesecomMocTts u nmeperpys3ku.

PaBHOBecue MarepualibHOM TOYKH. AOCOMIOTHO TBEpAOE Tesio. PaBHOBecue
TBEPAOTO TENA C 3aKPEILNIEHHON OChIO BpameHuss. MoMeHT cuibl. LleHTp TskecTu.

Nmnynece Tena. M3mMenenune ummynbca. UMmynbe cuibl. 3aKOH COXPAaHEHUS
AMITyJIbCa. PeakTUBHOE IBUKEHHUE.

Mexanuueckass pabora ¥ MOUIHOCTb. PaboTa Cuil TSXKECTH, YHNPYroCTH,
Tpenusi. CBsi3b dHEpPruu U padbothl. [loTeHIManbHas SHeprus Tena, MOAHITOro Haj
IIOBEPXHOCTBIO 3eMJn. [loTeHIManbHas SHEeprus cxaTrou npyxnHel. Kunernueckas
sHeprus. TeopeMa 0 KMHETHYECKON DHEPrUH. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIrUH.

Hemoncmpayuu.

1. HaGmroneHre MEXaHUYECKOTO JBMXKCHHS Tella OTHOCUTEIHHO Pa3HBIX TET

OTCU€Ta.
2. CpaBHeHHME NyTE€W W TPACKTOPHUM JBHXKEHUS OJHOTO M TOTO K€ Tema
OTHOCUTEJILHO Pa3HBIX TEJ OTCUETA.
N3mepeHne CKOpoCTH U YCKOPEHHUS IPSIMOJIMHEWNHOTO JBUKEHUS.
4. HccnenoBanne Npu3HAKOB PABHOYCKOPEHHOIO JIBUKEHMUS.
Hab6toieHre nBUKEHUS Tella 10 OKPY>KHOCTH.



8.
9.

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

Habmroienne MexaHn4ecKuX sIBJICHUHM, TPOUCXOSIIUX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS Tella OT MAcChl TeJlda U JIECHUCTBYIOIIEH Ha HETO
CHUJIBL.

HabGmronenrie paBeHCTBa CUJT TIPU B3aUMOJCHCTBUU TE.

M3Mmenenne Beca Tena npu yCKOPEHHOM JIBUKEHUH.

Ilepenaya umitynasca npyu B3auMOJIECUCTBUU TEIL.

[IpeoOpazoBanust SHEPTUH TTPU B3AMMOJICHCTBUN TEJI.

CoxpaHeHue UMIyJbca MPU HEYIPYTrOM B3aMOJICUCTBUU.

CoxpaHeHne UMITyJbca MpU a0COMIOTHO YIIPYrOM B3aUMOJICHCTBUU.
HaOmronenmne peakTHBHOTO IBUYKEHUSI.

CoxpaHeHre MeXaHM4YEeCKOW SHEPrUuM MNPy CBOOOTHOM MaJCHHH.
CoxpaHeHre MEXaHUYECKOM IHEPTUU MPU ABUKEHUU TeNa MOJ ACUCTBHEM

MPYXUHBI.

Jlabopamopmuusie pabomul u onvimel.

1.

10.

11.

KoHcTpynpoBaHue TpakTa Ajs pasrOHa M JAJBHEMIIETO PaBHOMEPHOTO
JIBH>KCHUS [IAPUKA WA TEIEHKKH.

Ornpeenenne cpeHed CKOPOCTH CKOJBXEHUsSI OpycKa WU JABUKCHUS
[IapHKa [0 HAKJIIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpEHHUsI Tejla NMPU PAaBHOYCKOPEHHOM JBUKEHUH TIO
HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHHU IIPH PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauaJIbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €CIU MPH PABHOYCKOPEHHOM JABIDKCHHH 0Oe3
HAaYaJIbHOM CKOPOCTU MYTH OTHOCSTCS KakK Psii HEUETHBIX YHUCEN, TO
COOTBETCTBYIOILLIE TPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT  CHUJIbI
HOPMAaJIbHOTO JAaBJICHUS.

Omnpenenenune K03GGHUIMEHTA TPEHUS CKOJIBKCHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpeznenenue padOThI CUITBI TPEHUS IPU PABHOMEPHOM JBHKEHHUH TN 1O
TOPU30HTAIBHON MTOBEPXHOCTH.

Omnpenenenue pabOTbl CHJIBI YIOPYrocTH IMpH TNOABEME TIpy3a C
MCIOJIb30BAaHUEM HEMOJIBH>KHOIO U MOJABMXKHOTO OJIOKOB.

N3ydyeHune 3ak0Ha COXPAaHEHUsI SHEPTUH.

Pasznen 9. Mexannyeckue KoJIe0aHUSA M BOJTHBI.



KonebatenpHoe npmxkeHne. OCHOBHBIC XapaKTEPUCTUKHA KOJICOAHUM: TTEpHOI,
4acToTa, aMIUIMTyJa. MaremMaTudeckuii U Npy>KuHHBIM MasTHUKU. [IpeBpaieHue
SHEPIruu MpH KoaeOaTeIbHOM JIBUKEHUU.

3aTyxawmue  KojeOaHusl. Beinyxaennbie  kojebGanus.  Pe3onHaHnc.
Mexannueckue BoJiHBL. (CBOWMCTBAa MeXaHMYeCKUMX BOJH. [IpomonbHble U
MONEPEYHbIC BOJIHBL. J[TMHA BOJHBI M CKOPOCTh €€ pacnpOCTPAHEHHS.
MexaHn4ecKre BOJIHBI B TBEPAOM TeJI€, CEUCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTh 3BykKa U BbicoTa TOHA. OTpakenue 3ByKa. MHbpa3Byk u
yIIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenne koseOaHMII Ten IOX AEWCTBUEM CHJIBI TSDKECTH W CHJIBI
YOPYTrOCTH.

Hab6monenue konebanuii rpy3a Ha HUTH U HA PY>KHUHE.
HaOmronenmne BoIHYKICHHBIX KOJIEOaHUN U pe30HaHCA.
PacnpocTpanenue npoaoJIbHBIX U MTONEPEUHBIX BOJIH (HAa MOJCIIHN).
Hab6mtoieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

o v oA W

. AKyCTHYECKUl PE30HAHC.
./Iaﬁopamopubte pabomul u onvimol.
1. OmpeneneHue 4YacTOThl W Mepuofa KojJeOaHUH MaTEeMaTUYECKOro
MasITHUKA.
2. OmpezeneHre 4aCTOThl U IEpUOAA KOJICOaHUN MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH NepHoAa KojeOaHWH MOJABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEPHOJA KOJCOAHUN MPYKMHHOTO MasgTHUKA
OT MAacChl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH NEpHOJA KOJeOaHUN Tpy3a, MOJBEUICHHOTO K
HUTH, OT MACCHI Ipy3a.
6. OmpITBI, JACMOHCTPUPYIOIIME  3aBUCMMOCTh  Tepuoaa  KoieOaHui
MPY’KUHHOTO MasATHUKA OT MACCHI IPy3a U )KECTKOCTU MPY>KUHBI.
7. W3amepenHue yckopeHusi CBOOOIHOTO M CHHUA.
Pazgen 10. DnekTpoMarHuTHOE 10JI€ ¥ 3JIEKTPOMAarHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MOJie.  JJEKTPOMAarHuTHble  BoJIHBL.  CBOMCTBa
ANEKTPOMAarHUTHeIX BOJH. [llkama »nekTpoMarHUTHBIX BOJH. Mcnosb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JUJISl COTOBOM CBSI3H.
DJleKTpoMariuTHas npupona cera. CkopocTh cBera. BoiHOBBIE CBOMCTBA
CBETa.
Hemoncmpayuu.
1. CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH.
2. BomHOBBIE CBOWCTBA CBETA.



Jlabopamopnuie padbomel u onvimol.
1. M3ydyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOHUILHOTO

Tenedona.
Pa3nen 11. CBeToBbI€ fIBJICHHUS.
JlyueBas MOJIEITb CBETa. HUcrounuku CBeTA. [TpsimonuHeNHOE

pacnpoctpaneHue cBera. 3atmenust Connua u JIynsl. Otpaxkenue csera. [Inockoe
3epKaJio. 3aKOH OTPaKEHUS CBETA.

[Ipenomnenne cBera. 3akoH MperoMiieHHs cBeTa. llomHoe BHyTpeHHee
OTpaXeHHE cBeTa. lcnonb30BaHWME TMOJHONO BHYTPEHHErO0 OTPAXKEHHSI B
ONTHUYECKUX CBETOBOJAX.

Jlnnza. Xop mydeit B mua3ze. OnTudeckas cucrema (oToarapara, MUKPOCKOTa
u teneckona. ['na3 kak ontuyeckas cucreMa. biam3opykocTs U JanbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekrp. Omnbitel HploToHa. CroxkeHue
CHEKTpaJIbHBIX IBETOB. J{1cnepcus ceera.

Hemoncmpayuu.

[IpsamonrHErHOE pacIpOCTPAHEHHUE CBETA.

OTtpaxkeHue cBera.

[Tomyuenune u300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[IpenomiieHue cBera.

OnTu4ecknuii CBETOBO/I.

Xoa nydeid B cOOMparoleil TUH3E.

XoJI Iy4el B pacCEUBArOLIEH JIMH3E.

[Tonydenne n300pakeHU# C TOMOIIBIO JTUH3.

[Tpunun geiictBus oToarnapara, MUKPOCKONA U TEIECKOMA.
10. Mopnensb ri1asa.

11. Pa3noxkeHue 0eaoro cBeTa B CIEKTP.

12. [lonydyenue 6enoro cBeTa npu CI0KEHUU CBETa Pa3HbIX I[BETOB.
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Jlabopamopuwvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yIyla OTPaKEHHUS CBETOBOrO Jydya OT YIJia
MaJICHuUs.

N3ydeHune xapakTepuCTUK U300pakKeHHs IIPeIMETa B IIJIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCHMOCTH yIJia MPEIOMIIEHUSI CBETOBOTO Jiyda OT yIJia
MaJICHUs HA TPAHUIIE «BO3AYX—CTEKIIO».

4. TlomyueHue n300pakeHUM C MOMOIIBIO COOUPAIONIEH JIUH3BI.
Omnpenenennie (HOKYCHOrO pacCTOSHHUS U ONTHYECKON CUJIBI coOMparoien
JIMH3BL.

6. OMBbITHI MO PA3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl O BOCOPUSITHIO IIBETa MPEIMETOB MPU UX HAOIIOJACHUU uepes
I[BETOBBIE (DUIIHTPHI.



Pa3znen 12. KBanToBbIE ABJICHHUS.

OmnbiTel Pe3epdopna u nnanerapHas mozens atoma. Moxens atoma bopa.
Hcnyckanue u nornonieHue ceeta atomoM. KBaHThI. JIMHENYaThIe CIIEKTPBI.

PannoaktuBHocTh. Anb(a-, Oeta- 1 raMma-uznydeHus. CTpoeHre aTOMHOIO
anpa. HykimonHas Mogens aromHoro sapa. W3orombel.  PapnoakTuBHBIE
npespaienus. [lepuon nonypacrnaga aTOMHBIX SIED.

SAnepHble peakuuu. 3aKOHBI COXPAaHEHUs 3apsJ0BOrO M MacCOBOTO YMCEIL.
DOHeprusi CBsI3M aTOMHBIX sijep. CBsi3b Macchl U dHEpruu. Peakuuu cuHTE3a U
nenenus siaep. Mcrounuku sueprun ConHna u 3BE371.

SlnepHas sHepretuka. JleMCTBUA paJMOAKTUBHBIX M3JIY4EHUW Ha JKUBBIC
OpPraHHU3MBI.

Hemoncmpayuu.

1. CHekTpbl U3JIy4E€HUS U MOTJIOUIEHUS.

2. CnekTpsl pa3jMYHbIX T'a30B.

3. ComekTp BoIOpOa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTuynka HOHU3UPYIOIINX U3ITYyUEHHUH.

6. Perucrpanus uznydeHus NpUPOJHBIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopmuuvie pabomul u onvimel.

1. HaGmrogeHue CIUIOMIHBIX U TMHEWYAThIX CIIEKTPOB U3IYUECHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE HHEPrUU YACTUIBI MO TOPMO3ZHOMY

nytu (o gororpadusim).

3. M3mepenue painoakTHBHOTO (QOHA.

IToBTOpPUTEILHO-0000IAO NI MOIYJIb.

[ToBTOpHUTENHHO--0000IAIOIINI MOy b IPEJHA3HAUEH JIJIsl CUCTEMATHU3alUN
¥ 00001IEeHUSsI TPEIMETHOTO COJIEPKaHUS U ONBITA AESTEIbHOCTH, TPUOOPETEHHOTO
IpU HU3yYEHUH BCEro Kypca (U3HMKH, a TaKKe Ui MOATOTOBKU K OCHOBHOMY
TOCYIapCTBEHHOMY JK3aMeHY MO (u3uke st 00yJaronuxcsi, BIOPABIINX ATOT
y4eOHBIN MpeaMeT.

[Ipy M3ydeHHH JAHHOTO MOAYJS PEANU3YIOTCS U CHUCTEMATU3UPYIOTCS BUIBI
JIESITEbHOCTH, HA OCHOBE KOTOPBIX 00ECIEYMBAETCS JOCTHUKEHUE MPEAMETHBIX U
METanpeMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  00ydeHus, (GopMupyercs
€CTECTBEHHOHAay4YHasi TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOAOB HCCIEIOBAHUS
ABJICHUI TPUPOJBl M TEXHUKH, OBIAJCHHE YMEHUSMU OOBSICHATH (U3NYECKUE
ABJICHUS, TPUMEHSAS TOJNyYEHHbIE 3HAHWS, pelarb 3aJadyd, B TOM YHCIIE
KaueCTBEHHBIE U KCIIEPUMEHTAIIbHBIE.

[TpuHIIMNINATBHO €SI TEILHOCTHBIN XapaKkTep JAHHOTO pasjiesa peain3yercs 3a
C4€T TOTO, 4TO OOYUAOIIHUECS BBIMOIHSIIOT 33/IaHUs, B KOTOPBIX UM IMPEIJIaraeTcs:



Ha OCHOBE IIOJYYEHHBIX 3HAHUU paclo3HaBaTb M HAYYHO OOBSACHATH
(u3nyeckue sIBICHUS B OKPYKAIOIIEeH MPUPOJIe U IOBCETHEBHOM JKU3HH;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3UUECKUX SIBJIEHUH, B TOM
YUCIIe JUIsl IPOBEPKU TMITOTE3 U MOJTYyYEHUs] TEOPETUYECKHUX BBIBOIOB;
OOBSICHATh HAy4YHBIE OCHOBBI HamOoJiee BaXKHBIX JOCTUXKEHUM COBPEMEHHBIX
TEXHOJIOTUI, HAIIPUMEP, IPAKTUYECKOT0 UCIIOJIb30BAHUS PA3IUYHBIX HCTOYHUKOB
DHEPIrMU Ha OCHOBE 3aKOHA MPEBPALLEHUS U COXPAaHEHUs BCEX M3BECTHBIX BHUJIOB
SHEPTUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

I/I3yquHe (1)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O 06HI€FO O6p&30BaHI/IH HaIIpaBJICHO

Ha JIOCTUKEHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MIPEIAMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pesynbTaTte nzyuenus: UMK Ha ypOBHE OCHOBHOTO O0IIEro o0pa3oBaHus

y oOyuaroiierocsi 0ynyr copMHUpOBaHbI CIEAYIONIUE JTUYHOCTHBIE PE3YJIbTaThl B
YacTH:

1) naTpMoTHYECKOro BOCIMTAHUS:

— MPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOMN
bu3MYECKON HayKH;

— IIEHHOCTHOE OTHOIIEHUE K JTOCTHKCHHUSIM POCCUUCKUX YIEHBIX --(PU3UKOB,;

2) rpaKAaHCKOr0 M IyXOBHO-HPABCTBEHHOI 0 BOCTIMTAHUS:

— TOTOBHOCTb K aKTUBHOMY YYaCTHUIO B OOCY>KJI€HUU OOIIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHYECKUM MPUMEHEHUEM JTOCTHIKCHUI
bu3uKHY;

— OCO3HAaHME BaXKHOCTU MOPAJbHO--3TUYECKUX MPUHIIUMIIOB B JCSATEIHLHOCTH
Y4E€HOIO;

3) 3CTEeTH4eCKOro BOCIIUTAHUSA:

— BOCHPUSITHE ICTETUYECKHX KauecTB (PU3MYECKON HAyKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOYHOCTH, JITAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI O TO3HAHMS:

— OCO3HaHWE LEHHOCTH (U3NYECKOM HAayKM KaK MOIIHOTO HWHCTPYMEHTa
II03HaHUsI MUPA, OCHOBBI PAa3BUTHUs TEXHOJIOTMH, BaXXHEHIIEH COCTABJIAIOLICH
KYJIbTYPBI;

— pa3BUTHE HAy4yHOM IHOOO3HATEIBHOCTH, MHTEpPECa K HCCIeI0BaTEIbCKON
NEATEeNbHOCTH;

5) ¢opmupoBaHMa  KYJbTYPbl 3I0POBbS W  3MOLHOHAJIBHOIO
OJlaromosyyms:

— OCO3HaHME LEHHOCTHM 0Oe30macHoro ooOpas3a XU3HHU B COBPEMEHHOM
TEXHOJOTMYECKOM MHUpPE, BAXKHOCTH MpaBUil O€30MACHOr0 IIOBEJIEHUA Ha
TPAHCIIOPTE, Ha JOpOrax, C AJIEKTPUUECKHUM W TEIUIOBBIM OOOpYJOBaHUEM B
JTIOMAITHUX YCIIOBUSX;

— chOpMUPOBAHHOCTH HaBbIKA pedICKCUH, PU3HAHKE CBOETO MpaBa Ha OMIUOKY
U TaKOTO0 K€ MpaBa y Ipyroro 4eyioBeKa;

6) TPy10BOr0 BOCTIMTAHMSI:



e — AKTUBHOE y4YaCTHME B PEIICHUM MPAKTUYECKUX 3ajady (B paMKax CEMbH,
oOpa3zoBaTelbHON  OpraHu3aluy, Topoja, Kpasi) TEXHOJOTHYECKOW U
COLIMAJILHOM HaIIPaBICHHOCTH, TPEOYIOIINX B TOM YUCIe U GU3NUECKUX 3HAHUH;

e — MHTEPEC K MPAKTUYECKOMY U3YUEHUIO TTpodeccuid, CBSI3aHHBIX ¢ (PUBUKOM;

e 7) 3K0JOrM4€CKOro BOCIIMTAHMSA:

e — OpHEHTalMs Ha MPUMEHEHHE (PUBMUECKUX 3HAHWM JJIsl pEIIeHUsl 3a/ad B
00JacTH OKpY’Kalollled CpeJbl, IUJIAaHUPOBAHUS MOCTYNKOB W OLEHKH HUX
BO3MOXHBIX MIOCIEACTBUH JIJIsI OKPYXKAKOLIEH CPEbL,

e — OCO3HaHHE TI00ATHLHOTO XapaKTepa IKOJOTHYECKUX MpoOJeM W TMyTed ux
peuieHus;

e §8) ajanTanMuM K M3MEHAKIIMMCH YCJIOBHUSIM COLHUAJIBLHOM M TNPHUPOAHOI
cpeasbl:

e — TMOTPEOHOCTH BO B3aUMOJCHCTBUU TIPH BBHIMOJHCHUM WCCICAOBAHUA U
NPOEKTOB (M3MYECKOM HAMpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM
APYrUX,

e — TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Ye€pe3 MPaKTHYECKYIO
NEATENbHOCTD;

e — MOTPEeOHOCTH B ((OPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4HCIE (OPMYIHPOBATH
U], TIOHSATHS, TUTIOTE3bI O (PU3UYECKUX OOBEKTAX U SBJICHUSIX;

e — OCO3HaHUE JAePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH
buzuKy;

e — IUIAHUPOBAHHWE CBOETO PAa3BUTHUA B MPUOOPETEHUH HOBBIX (PUINUYECKUX
3HAHUU;

e — CTPEMJICHHE aHAJM3UPOBATH U BBISBIISATH B3aUMOCBSI3HM MPUPO/IBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCIIC C UCTIOJIB30BaHUEM (DU3MUECKUX 3HAHUI;

e — OIEHKA CBOMX JEHUCTBUM C YYETOM BIIMSHUS Ha OKPYXKAIOLIYIO Cpeny,
BO3MOXKHBIX TJIOOATTLHBIX ITOCIIEICTBHIA.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbTare ocBOeHUS MpOrpaMMElI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHuss y oOygaromerocss Oyayr copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJbTaThl, BKJIIOYAIOIINE MTO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC JCHCTBUS,
KOMMYHUKATHBHBIC  YHHBEPCAJIbHBIC  Y4COHBIC  JCUCTBHS,  PETYISITUBHBIC
YHUBEPCAIbHbIC YU€OHBIC IEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

Bba3oBble Jornueckue aeMcTBUA:



BBIABIISITH W XapaKTEPH30BaTh CYIIECTBEHHBIC IPHU3HAKH OOBEKTOB
(s1BICHMI);

yCTaHABIUBAaTh CYIIECTBEHHBIN MPU3HAK KIACCH(PUKAIIUU, OCHOBAHUS IS
000011IeHNs U CPaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U MTPOTHUBOPEUHUS B pacCCMaTPUBAEMbIX (paKTax,
JTAaHHBIX U HAOJIOICHUSAX, OTHOCSAIIMXCS K (PU3MUECKUM SIBIICHUSIM;
BBISIBJIATh MPUUYMHHO--CJIEICTBEHHBIE CBSI3U MpPU H3YYCHHHM (PU3MUECKHUX
SIBIICHUI U TIPOIIECCOB, JIeTIaTh BEIBOJIBI C MCTIOJIB30BAHUEM JISAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBSI3SIX
(U3UYECKUX BEJINYHH,

CaMOCTOATEIILHO BIOMPATh CIIOCO0 pelieHus: yueOHoi pusnueckoi 3anaqu
(cpaBHeHHE HECKOJbKMX BAPHMAHTOB pELICHHs, BbIOOp Haubosee
HOJXOISAIIETO C YYETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHEB).

Bba3oBble ucciaenoBare/bCKue JeiCTBHA

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUN HHCTPYMEHT MO3HAHUS;
MPOBOJIUTH MO CAMOCTOATEILHO COCTaBJIECHHOMY ILIaHY OIBIT, HECIOKHBII
busznyecKkuit IKCIEPUMEHT, HeOOoJNbIIoe HCcleoBaHne (HU3UUECKOTrO
SBJICHUS;

OLICHMBAaTh HAa MPUMEHUMOCTb M  JOCTOBEPHOCTh HH(MOPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEI0BAaHUS WIIA SKCIIEPUMEHTA;

CaMOCTOSITEIbHO (hOPMYJIMPOBATH 00OOIIEHUSI U BBIBOJIBI IO pE3yJIbTaTaM
MPOBEIEHHOTO HAOJIOICHHSI, OTIBITA, UCCIICIOBAHUS;

MPOrHO3UPOBATh  BO3MOXKHOE  JlaJibHEHIee pa3BUTHE  (PUBHUECKUX
MIPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATOIOKEHUS 00 X PAa3BUTHH B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHATh Pa3iIMYHbIe METO/bI, MHCTPYMEHTHI U 3alpOChl MIPHU MOUCKE U
orOope MHGOpPMAIMU WM JAHHBIX C Y4ETOM MPEIJIOKEHHOM y4yeOHOM
dusnueckoil 3anaun;

aHAJTM3MPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MHPOPMAIIHIO
Pa3TUYHBIX BUIOB M (POPM MPEACTABICHHUS;

CaMOCTOATENbHO BBIOMpAaTh ONTUMATIBHYIO (OpMY MpeACTaBICHUS
uHbOpMAIMd W WUIIOCTPUPOBATh peEIIaeMble 3aJaudl  HECIOXKHBIMU
cXeMaMHu, IuarpaMMaMi, HTHOU rpaduKoil 1 UX KOMOUHAIUSMU.

KOMMyHl/IKaTHBHble YHUBEPCAJIBHBIC yqeﬁnble IleﬁCTBHSI:

B Xojie OOCYXJCHHS y4eOHOro marepuaina, pe3yibTaToB JabOopaTOpPHBIX
paboT M TPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKTaeMOW TEMBI U
BBICKa3bIBaTh HJICH, HAIICIICHHBIC Ha pEIICHHE 3aJadyd W TOJCp)KaHue
0J1aro’KeaaTeIbHOCTH OOIEHNUS;



COIIOCTABJISATh CBOM CYXKJICHUA C CYXKICHUSMU JPYTUX YYaCTHHKOB
Jaora, OOHapyKHUBaTh pa3jaMyune U CXOJCTBO MMO3UIINNA;

BBIPA)XaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MMMCbMEHHBIX TEKCTaX;
nyOJINYHO MPEACTABIIATh PE3YJILTAThl BHITOJIHEHHOTO (PU3UYECKOTO OIbITa
(3KCnIeprMeHTa, UCCIEA0BAHMUS, IPOCKTA);

MOHUMATh U UCII0JIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHON
paboTHI NMPU PEIIEHNH KOHKPETHON (hU3NUECKOM MpoOIEMBlI,

NPUHUMATD IIEJTH COBMECTHOM NIEATETHHOCTH, OPTraHM30BBIBATH JCHCTBUS
no e€ JAOCTHKEHHUIO: paclpeieNsiTh poJid, OOCYXAaTh MPOLECChl U
pE3yJIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIFOJEH;
BBIMOJIHATD CBOIO YacCTh pabOThI, JOCTUTAsi KAUECTBEHHOT'O Pe3yJbTaTa 1o
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOM JCHCTBUS C IPYTUMH YJICHAMU
KOMaH/1bl;

OLIEHMBATh KaueCTBO CBOETO BKJAJa B OOLIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOATEIBHO C()OPMYIMPOBAHHBIM YJACTHUKAMHU B3aUMOJICH CTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe 1eilicTBUSs

Camoopranmzanmus:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CHUTYaIHUSX, TPEOYIOIUX
JUISL perieHus: GU3NYeCcKuX 3HAHUM;

OPUEHTHPOBATHCS B  PA3NIMUHBIX MOAXOAAX MPUHATHUS  PEIICHUIN
(MHOUBHAYATbHOE, TPUHSTHE PEUICHUS B TPYIIE, MPUHITHE DPEIICHUI
rpymmoi);

CaMOCTOSITEJIHHO COCTABJIATh AJITOPUTM peIIeHUsT (PU3NIECKON 3a1auu WIIn
IJIaHa HCCIEIOBAHUS C Y4ETOM HUMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATH Mpe/jiaracMble BApUAHTHI PEIICHU;
JIeaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIlICHHUE.

CaMOKOHTp 0J1b, AMOIUOHAJIbHBbIN HHTEIJIEKT:

JlaBaTh AJICKBAaTHYIO OLICHKY CUTyalluH U IIpeiaraTh IUIaH €€ U3MEHCHUS,
OOBSICHATh TPUYUHBI  JOCTWXKEHUSI  (HENOCTHKEHUS) Pe3yJbTaTOB
NeATEIHbHOCTH, aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh (B TOM YMCIIE B XOJI BBITIOJHEHUS
(U3UYECKOTO0 HUCCIICIOBAaHMS WJIM TPOCKTAa) Ha OCHOBE HOBBIX
OOCTOSITENTLCTB, W3MEHMBIIUXCS CHUTYyallMii, YCTAHOBJIEHHBIX OIIHUOOK,
BO3HUKIIUX TPYIHOCTEM;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LEJIA U YCIOBUSIM;

CTaBUTH ce0s1 HA MECTO JAPYrOro YeJIOBEKa B XOJI€ CIIOpa WUITH JIUCKYCCUH Ha
HAaY4YHYIO TEMY, TIOHUMAaTh MOTUBbBI, HAMEPEHHUS U JIOTUKY APYroro;



MpU3HABaTh CBOE MPABO HA OMIMOKY MpHU pelieHUH (HU3NYEeCKUX 3a7ad Wid
B YTBEPKICHUSX Ha HAYYHBIE TEMBI M TAKOE K€ MIPABO APYTOro.

INPEAMETHBIE PE3YJIbTATBI

K xonity o6y4uenust B 7 kijiacce rpeMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTD Y 00yJaIOIIUXCS YMCHUI:

UCTIONIh30BaTh  MOHATHS:  (PU3MUECKHME U XUMHYECKHE  SBJICHUA,
HaAOJII0IeHNE, HKCIIEPUMEHT, MOJENb, TUIOTe3a, CAMHHIBI (PU3MUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOsIHUSI BellecTBa (TBEpIOE,
KHUAKOE, Ta3000pa3HOe), MEXaHHYEeCKOoe [BUXKEHHE (paBHOMEpHOE,
HEPABHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PABHOJEHCTBYIOIIAS
CuJIa, nedopManus (ympyras, MJIaCTUYECKast), HEBECOMOCTb,
COOOLIAIOIINECS COCYIBI;

paznuuath sBieHus (auddys3us, TEMIOBOE ABUKEHUE YACTHI] BEIIECTBA,
paBHOMEpPHOE  JIBWXKEHHE, HEpaBHOMEpPHOE  JABI)KCHHE, HWHEPLHUS,
B3aMMOJICHCTBUE TEJ, paBHOBECHE TBEPABIX TEN C 3aKPEIVIEHHOU OChIO
BpallleHus, Tiepeadya JaBjIeHUs TBEPABIMU TeJIaMU, KUIKOCTSIMH U Ta3aMH,
aTMoc(pepHOE JaBliEHUE, IUJIaBaHUE TeJ, MPEBPAIICHUS MEXaHHMYECKOU
HHEPrUM) MO OMHCAHUIO UX XAaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UIECKOE SBIICHUE,

pacrio3HaBaTh MPOSIBJICHWE M3YyYEHHBIX (U3UYECKUX  SBICHUM B
OKpY)KalollleM MHUpe, B TOM 4YHucCie (U3UUYECKHEe SIBJICHHUS B TPUPOJE:
IpUMEPHl ABMKCHUS C PA3TMYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
npUpoje, NAEUCTBUE CHJIBI TPEHUS B MPUPOJE U TEXHUKE, BIUSHUE
aTMOC(epHOro JaBJICHUS HA KUBON OpraHW3M, IJIAaBaHUE PHIO, phluard B
TeJe 4eJIOBEeKa, MPH 3TOM MEPEBOAUTH MPAKTUUECKYIO 33/a4y B y4eOHYIO,
BBIJICTISITh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHU) (PU3UUECKUX SBIICHUH;
OINKCHIBATh U3YyYEHHBIE CBOWCTBA TeJl U (PU3NYECKUE SIBICHUSI, UCTIONb3YS
¢busnyeckue BeMUInHbI (Macca, 00bEM, IITOTHOCTh BELIECTBA, BpEMs, MyTh,
CKOpPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIPYrOCTH, CHJIa TSKECTH, BEC Tela,
CHJIa TPEHUS, 1aBJIeHHE (TBEPAOTO TeNa, )KUIKOCTH, T'a3a), BHITATKHWBAIOIIAS
cujia, MEXaHHW4yecKas padoTa, MOIIHOCTb, IUIEYO CHUJIbl, MOMEHT CHJIBI,
KOO(POUIIMEHT TOJE3HOrO0 JEHCTBUA MEXaHW3MOB, KHHETHYECKas U
NOTEHIIMANbHAS JHEpPrus), Npyd ONUCAHUH TMPABWIBHO TPAKTOBATh
(bu3nYeCKUi CMBICI UCIIONIb3YEMbIX BEJIMUMH, UX 0003HAUEHUS U €AMHUIIBI
bu3NYeCKUX BENWYMH, HAXOIUTh (DOPMYIBI, CBS3BIBAIOIINE JAHHYIO
(GU3MUECKYI0 BEIMYMHY C JPYTMMH BEIUYUHAMHU, CTPOUTH Tpauku
M3YYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEINYHH;



XapaKTepu30BaTh CBOWCTBA TeJ, (DU3MUECKUE SBJICHUA M IPOLECCHI,
UCIIOJIb3Yys TIPAaBWJIA CIIOXKEHUS CHJI (BIOJIb OJHOM NpsMON), 3akoH I'yka,
3akoH [lackans, 3akoH ApxuMena, MpaBUjIO paBHOBecUs pbryara (0yoka),
«30JI0TO€ TIPABUJIO» MEXAaHWKH, 3aKOH COXPAHEHHMS MEXaHMYECKOU
SHEPruu, NpU HTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aIMChIBATh €r0 MAaTEMATHYECKOE BBIPAKECHMUE;

OOBCHATH (PU3HUECKUE SIBICHUS, POLIECCHl U CBOICTBA TEN, B TOM YHCIIE
U B KOHTEKCT€ CHUTyallMi MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa:
BBISIBJIATh MPUYMHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE n3 1-2
JIOTUYECKUX IIAroB ¢ OMopoid Ha 1—2 M3Yy4EHHBIX CBOMCTBA (PU3UUYECKUX
SBIICHUH, PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

peumatb pacyéTHele 3aJaud B 12 [elcTBHSA, HUCHONB3YyS 3aKOHBI U
(GopMmyiibl, CBs3bIBatOLIME (DHU3MUECKUE BEIMYUHBL: HAa OCHOBE aHAIU3a
YCIIOBHS 33/1a4 3aIUCBIBATh KPaTKOE yCJIOBHE, MOJCTABIATh (DU3HUECKUE
BEIMYMHBI B (DOPMyJIbI M IPOBOJAUTH pacuérhbl, HAXOAUTh CIPABOYHbBIC
JaHHBIC, HEOOXOAUMBIC JISl PELICHUS 3a/a4, OLEHUBATh PEaTUCTUYHOCTD
NOy4eHHON (PU3MUECKOMN BEIUYUHBL;

pacrio3HaBaThb MpPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MpH IOMOIIU
(U3HYECKUX METOJOB, B OITMCAHUU UCCIIEIOBAHUS BBIIEISTH IPOBEPSIEMOE
IPENOoJIokKEHUE (TUIIOTE3Y), pa3audaTh U HHTEPIPETUPOBATH MOJTYyICHHBIN
pe3ysbTaT, HAXOIWUTh OIIMOKM B XOJ€ ONbITA, JI€JaThb BBIBOJBI IO €ro
pe3yJsbTaraM;

IPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBJICHUM WU
(bu3HYEeCcKUX CBOMCTB TeI: (OPMYIUPOBATH IPOBEPSEMBIE TPEATIOT0KEHNUS,
coOMpaTh YCTAaHOBKY M3 MPEIIOKEHHOT0 000pYA0BaHUs, 3aIIUCHIBATh X0/
omnbITa U GOPMYIUPOBATH BHIBOIBL;

BBIIIOJIHATE MPSMbIE W3MEPEHUsI PACCTOSHUSA, BPEMEHH, MacChl Tena,
00béMa, CHUIIBI U TEMIIEpaTypbl C MCIOJb30BAHHEM AaHAJOTOBBIX U
nu(poBbIX NpUOOPOB, 3alMUCHIBATH IOKa3aHUs NPUOOPOB C Y4ETOM
3aJJaHHOI a0CONFOTHOM MOrPEMIHOCTH U3MEPEHUM;

IPOBOJIUTH MCCIIEI0BAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUYHMHBI OT
JIpYrol € HCIOIb30BAHUEM TMPSAMBIX H3MEPEHU (3aBUCHUMOCTH IyTH
PaBHOMEPHO JIBUKYIIETOCS T€JIa OT BPEMEHH JBUKEHUS TeJla, CUIIbI TPEHUS
CKOJIbXKEHMsSI OT Beca Teja, KauecTBa OOpabOOTKHM MOBEPXHOCTEH Teln U
HE3aBHCHUMOCTU CWJIbl TPEHHS OT IUIOMIAIU COIPUKOCHOBEHMS TEJ, CHJIBI
YIPYTrOCTH OT YIJIMHEHUS MPYKUHBI, BHITAJKUBAIOLIEH CHIIBI OT 00bEMa
NOrPYKEHHOM YacTu Tejda U OT MNIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH T€Ja, OT TJIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUI
IUTaBaHUs TeJ, YCIOBUW paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAaHUM  Y4eOHOro HCCIEAOBaHMs, COOMpaTh YCTaHOBKY U
BBHITIONTHATh W3MEPEHUs, CIeNys MNPeIOKEHHOMY IIaHy, (UKCHUPOBATH
pe3yNbTAaThl TMOMYYCHHOW 3aBHUCHUMOCTH (U3WYECKHX BEIUYHH B BHJIC
MPEIJIOKEHHBIX Ta0NMI] U TpadUKOB, JENaTh BBIBOJLI MO PE3yibTaTam
HCCIICTIOBAHNS,

MPOBOAUTH KOCBEHHBIE H3MEpeHHs (U3HMUECKUX BETUYUH (IUIOTHOCTh
BEIIECTBA KUJIKOCTU M TBEPIOTO TEJIa, CUJIa TPEHUS CKOJIbKEHUS, TaBJICHNE
BO3/lyXa, BBHITAIKUBAIOIIAS CHJIA, JCHCTBYIOIIAs Ha TMOTrPYy)XKEHHOE B
KUJIKOCTh  Tello, KOI(POUIIMEHT IIOJC3HOIO0  JICUCTBUSA  MPOCTHIX
MEXaHU3MOB), CJEIYs TMPEIOKEHHON WHCTPYKIIMHU: TPH BBITIOJHEHUN
U3MEpeHU CcoOUpaTh HSKCHEPUMEHTAIBHYIO YCTAaHOBKY W BBIYHCIATH
3HAYCHHUE UCKOMOM BEIUYHUHBI;

co0iroAaTh MpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
000py/IOBaHHEM;

yKa3blBaTh MPUHLMUIBI ACHUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, IMHAMOMETpP, COOOIIAIOIIMECS COCYIAbI, OapomeTp,
phIYar, MOJABMKHBIN M HETIOJBIKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepu30BaTh TMPUHIHUIBI JEUCTBUS HM3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA HMX OMUCAaHUA (B TOM 4YHCIIE:
MOJIIUITHUKY, YCTPOMCTBO BOJOMNPOBOAQ, THAPABIMYECKUM  Mpecc,
MaHOMET], BBICOTOMEp, MOPIITHEBOW HACOC, apEOMETP), UCTIOIb3YS 3HAHUS
0 CBOMCTBax (U3MUECKUX SBJICHUM U HEOOXOANMBIC (PU3NUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOJINUTH  MpUMEphl  (HAXOauTh  HMHPOpPMAIMIO O  TIpUMepax)
MPAKTUYECKOTO HCIIOJIb30BaHUSI (PU3NYECKUX 3HAHUN B TMOBCEIHEBHOU
KU3HH N1 obecrieueHrst 0€30MacHOCTH TPU OOpAIllCeHUH ¢ MpUOopamMu U
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHUS 3I0POBBS 1 COOJIIOICHUST HOPM
HKOJIOTMYECKOTO TMOBEICHUS B OKPYKAIOIIEH Cpelie;

OCYIIECTBJIATh OTOOpP HUCTOYHUKOB uHGMopmanuu B HHTepHere B
COOTBETCTBUU C 3aJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE WMEIOIIIMXCS
3HAaHMM W TyTéM CpaBHEHUS pPa3JUYHBIX MCTOYHUKOB BBIICISATH
uH(pOpMaIIo, KOTOpas SBISETCS IPOTHBOPEUYMBON WM MOXKET OBIThH
HEJIOCTOBEPHO;

MCIIOJIb30BaTh MPHU BBHIMOJIHECHUHN YY€OHBIX 33JJaHUi HAyYHO--TIOMYJISIPHYIO
JTUTEPaTypy GU3HUECKOTO COACPIKAHMUS, CIPABOYHBIC MaTePUATIbI, PECYPCHI
cetu VIHTepHeT, BmameTh mpUEMaMU KOHCIEKTHUPOBAHUSA  TEKCTa,
npeoOpazoBanus HHGOPMAIMU U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIC W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 WMCTOYHHUKOB WMH(MOpMAIU (PU3NIECKOTO COAEpKAHUSA, B TOM



qyclie MyOJIUMYHO JeIaTh KPaTKUE COOOIIEHUS O pe3yabTaTax MPOEKTOB WU
y4EOHBIX HCCIIEOBaHUM, IPU 3TOM T'PaMOTHO MCIOJIb30BaTh U3yUCHHBIN
NOHATUMHBIN amnmapaT Kypca (HU3UKH, CONPOBOXKIATh BBICTYILICHUE
[IPE3EHTaLUEN;

IpU BBIMOJTHEHUM YYEOHBIX MPOEKTOB W HCCIEIOBAHMM pacIpenessiTh
00513aHHOCTH B TpPYyNIE B COOTBETCTBUM C IOCTaBJICHHBIMU 3aJauyaMu,
CIIEAUTh 3a BBINOJHEHUWEM IUIAHA JEHCTBHUM, AaJE€KBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ, B  JIEATE€IBHOCTb  [PYIIbI,  BBICTPAUBATh
KOMMYHHUKATHBHOE B3aUMOJIEUCTBHE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K koH1y 00yueHus B 8 ki1acce npeaMeTHbIEC pe3ybTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXaTh COPMUPOBAHHOCTH Y 00YHAIOIIMXCS YMEHUM:

MCIIOJIb30BaTh MOHATHUA: Macca U pa3MepPbl MOJIEKYJ, TEMJIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BEILIECTBA, KPUCTAIUINYECKUE U
amMop(HBIE TeNa, HACHIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSSA OHHEPrus, TEIUIOBOM JIBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKUM 3apsl, FJIEKTPUUECKOE TOJIE, MPOBOJHUKHU
U TUBJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE TI0JIE;
pa3nuyaTh SIBJICHUS (TEIUIOBOE PACIIMPEHUE M CXKATUE, TEIIoNepenaya,
TEIJIOBOE PABHOBECHUE, CMAuMBaHUE, KAMWUIAPHbIC SIBICHUS, UCIIApEHUE,
KOHJIEHCAIUsl, IUIaBJICHUE, KpUcTaUM3anusa (OTBEepJeBaHUE), KUIICHUE,
Tertonepeaada (TEerI0MpPOBOHOCT, KOHBEKIHS, U3JIy4eHUE),
AIEKTPU3ALMS TEJ, B3aUMOJECHCTBHUE 3apsA0B, NEUCTBUS 3JIEKTPUUECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHWE, B3aMMOJCHCTBUE MAarHUTOB, JIEHCTBUE
MarHUTHOTO TOJISi HAa TIPOBOJHUK C TOKOM, DJICKTPOMAarHUTHAsT UHIYKITUS)
[0 ONUCAHUI0 HX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3HUECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBIICHWE W3YYCHHBIX  (PU3WYECKUX  SIBJICHHA B
OKpY)XaroleM MHpe, B TOM uucie (U3NUECKUE SBICHHUS B TMPHUPOJE:
MIOBEPXHOCTHOE HATSIKEHUE W KalWUBIPHBIE SBJIEHUS B NPUPOJE,
KpUCTAJUIbl B Tmipupone, uznydeHue CoiHua, 3aMep3aHue BOIOEMOB,
MOpcKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, UHEs, CHEra, JJIEKTPUUECKUE
SBJICHUS B aTMoc(epe, dIEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3eMJIH, Jpeiid) MoIr0CcoB, PO MAarHUTHOTO MOJIsS 17151 )KU3HU Ha 3emUIe,
MOJISIPHOE CHUSHHWE, IMPU ITOM TMEPEBOJUTH MPAKTHYECKYIO 3aJladyy B
y4eOHYI0, BBICIATH CYIIECTBEHHbIC CBOMCTBA (NMpU3HAKU) (PU3HUUECKUX
SIBIICHUU;

OMUCHIBATh U3YUYECHHBIC CBOMCTBA TEN U (PU3MUECKHUE SIBJICHUS, UCTIOIb3Ys
(dbu3nyeckre BeTUYUHBI (TeMIeparypa, BHYTPEHHSISI YHEPTUsl, KOIUYECTBO
TEIUIOThI, yJeJdbHas TEIJIOEMKOCTh BEIECTBA, YAEJIbHAas TEIIOTa



IJIABJICHUS, YJeNbHas TeIJloTa NapooOpa3oBaHMs, YJeNbHAs TeIoTa
CrOpaHusi TOIUIMBA, KOA((ULUUEHT TOJE3HOro JAEMCTBUS TEIIOBOM
MAIlIMHBI, OTHOCUTEIBHAS BIIAYKHOCTH BO3/1yXa, dJIEKTPUUECKUH 3apsl, CHIIa
TOKa, DJJIEKTPUYECKOE HANPsUKEHUE, CONPOTHUBIICHUE  IIPOBOJIHMKA,
yIIeJIbHOE COMPOTHUBIICHUE BEIIECTBA, pa00Ta U MOIIHOCTD 3JIEKTPUUYECKOTO
TOKa), NpHU ONHMCAHWU NPABUIBHO TPAKTOBaTh (PU3UUYECKUI CMBICI
UCIOJIb3YEMbIX BEIMUYNH, 0003HAYEHUS U €IUHUIBI (PU3NYECKUX BEJINYMH,
HaXOAUTh (DOPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEJIMUYUHY C
JIPYTMMH BEIMYMHAMH, CTPOUTH TpadUKH H3YYEHHBIX 3aBUCUMOCTEN
(U3UYECKUX BEJINYHH,

XapaKTepU30BaTh CBOWCTBA TeJ, (DU3MUECKHUE SIBICHUS M MPOLECCHI,
WCIIONB3YSl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPUU
CTPOEHHS BEILECTBA, MPUHLIUI CYNEPIO3UIMH ToJieH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHUs 3apsaa, 3akoH Oma JUIsl ydacTKa LEeNH, 3aKOH
Jxoyns—JIeHua, 3aKk0H COXpaHEHUsI SHEPTUH, IIPU 3TOM JaBaTh CIOBECHYIO
(bopMyIHMpPOBKY 3aKOHA U 3aITUCHIBATH €0 MATEMAaTHUECKOE BBIPAKCHHUE;
OOBIICHATh (PU3NYECKUE TPOIECCHl M CBOWCTBA TEJI, B TOM YHCIEC U B
KOHTEKCTE CUTYallUi IPAKTUKO-OPUEHTUPOBAHHOIO XapAKTEPA: BBIABIIATH
MPUYUHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH OOBSICHEHUE U3 |1 —2 JIOTHYECKUX
IIaroB C OMopoil Ha 1—2 W3ydyeHHBIX CBOMCTBA (PM3UYECKUX SIBICHHI,
(U3HUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemarb pacyéTHele 3aJaud B 2—3 JEHCTBUA, HCHOJB3YS 3aKOHBI M
dbopmyIibl, CBs3bIBaIONIME (DU3MUECKHUE BEIWYMHBL: HAa OCHOBE aHan3a
YCIIOBMSl 33Ja4d 3alKChIBaTh KPAaTKOE YCJIOBHE, BBIABISTH HEAOCTATOK
JaHHBIX ISl pelIeHHs] 3aJayd, BBIOMPAaTh 3aKOHBI U (OPMYIIBL,
HEeoOXOoMMblEe MJii €€ pellIeHUs, MPOBOAUTH pacuy€Tbl U CpPaBHUBATH
NOJTy4YeHHOE 3HaUeHHE (PU3NUECKON BEIMUNHBI C U3BECTHBIMH JIaHHBIMH,
pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MpH MOMOIIU
(GU3MYECKUX METOO0B, HCIONb3Ysl OMHCAHUE HCCIIEIOBaHUS, BbIACIATH
IIPOBEPSIEMOE  IIPEATIONIOKEHNE, OLEHUBATh IPABWIBHOCTH  ITOPSIKA
MIPOBEICHUS UCCIIEIOBAHUS, 1€JIaTh BHIBOJBL;

OPOBOJUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WU
(U3HYECKUX CBOWCTB TeJl (KAMWUISIPHbBIE SIBICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT ero 00béMa, TeMIepaTrypbl, CKOPOCTH IpoIecca OCThIBAaHUS U
HarpeBaHus TpPU U3IYYEHUM OT I[BETA U3JIydarouled (Tmorjolaromiei)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIIEPATyphbl KUAKOCTU U
Iomaan €€ TMOBEPXHOCTH, JJIEKTpU3AUUs TEJI MW B3aUMOJCUCTBUE
DIEKTPUYECKUX  3apSAI0B, B3aUMOIECHCTBUE ITOCTOSSHHBIX MAarHWTOB,
BU3YAIM3allAsl MAarHATHBIX IIOJIEM TIOCTOSIHHBIX MAarHuTOB, JEHCTBHS



MarHuTHOTO TOJs Ha TMPOBOJHHMK C TOKOM, CBOWMCTBA 3JIEKTPOMAarHMTa,
CBOMCTBA 3JIEKTPOABUIATENS] IOCTOSHHOIO TOKa): (OpMyIupoBaTh
MPOBEpsIEMBIE MPEANOI0KEHUSI, COOMPATh YCTAHOBKY U3 MPENTI0KEHHOIO
000py10BaHMsI, ONUCHIBATh X0/ ONbITa U (POPMYJIMPOBATH BBIBOJIBI;
BBITIOJTHATH MIPSIMbIE U3MEPEHUS TEMITEPATYPbl, OTHOCUTEIbHOU BJIAKHOCTU
BO31lyXa, CWIbl TOKAa, HaIpPSHKEHUS C MCIOJB30BAaHUEM aHAJOrOBBIX
npuOOpoB U JATYMKOB (PU3UYECKMX BEIUYMH, CPABHUBATH PE3YJIbTaThl
M3MEpPEeHUH ¢ yuéToM 3aJaHHON a0COIOTHOMN MOTPEITHOCTH;

MPOBOJIUTH MCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOW (PM3NYECKOM BEIHUYUHBI OT
JIpyrod ¢  HCHOJB30BAaHMEM TMpPSMBIX HM3MEPEHH  (3aBUCHMOCTH
CONPOTHUBJICHHUS] MPOBOJAHMKA OT €ro JJIMHBI, IUIOIIAAXW MONEPEYHOTO
CEUEHHMsI U YIeJIbHOIO CONTPOTUBIICHUS BEIIECTBA MPOBOIHUKA, CUJIbI TOKA,
UIYIIEro 4epe3 TMPOBOJHMUK, OT HANpsDKEHUS Ha  MPOBOIHUKE,
UCCIIEIOBAaHUE TIOCIEA0BATEIBHOIO M MapajUIeIbHOIO  COEIMHEHHI
MPOBOJAHUKOB): TUUIAHUPOBATh HCCIEAOBaHUE, COOMpaTh YCTAHOBKY U
BBITMOJIHATh W3MEPEHHsI, CIEAYs MPEAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH B BUIE TaOIUIl U TPAPHUKOB, IENIATh
BBIBOJIBI T10 pe3yJbTaTaM UCCIICOBAaHUS;

MPOBOAUTh KOCBEHHBbIE H3MEpEHUs (PU3NYECKUX BEIMYMH (yIaeTabHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTUBJIEHHE NPOBOJHUKA, pabora U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh HM3MEPEHUs, COOMpATh
DKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs NPEMIOKEHHON MHCTPYKLIMH, U
BBIYMCIIATh 3HAUECHHUE BEJINYNHBI;

co0iroaaTh MmpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1abopaTOPHBIM
000py/IOBaHKEM;

XapaKkTepu30BaTh MPUHUMIBI JACHUCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOKCTB C OMOPOM HA X ONMHMCAHMS (B TOM YHUCIE: CHCTEMA
OTOIIEHUS] JOMOB, TUTPOMETD, MapoBas TypOMHA, aMIIEepPMETp, BOJIbTMETP,
CUETUMK JJIEKTPUUECKOW DHEPruH, JJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKUE
MPEIOXPAHUTENH, JIEKTPOMATrHUT, 3JIEKTPOJIBUTATEh MOCTOSSHHOTO TOKA),
UCTIONIB3YsI 3HAHUSA O CBOMCTBaX (DU3WYECKUX SIBJICHUA M HEOOXOAMMBbIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA U W3MEPUTEIIBHBIC
pUOOPHI 110 CXEMaM M CXEMATHYHBIM PUCYHKaM (KUJKOCTHBIM TEPMOMETD,
TEPMOC, ICUXPOMETP, TUIPOMETP, IBUTATENIb BHYTPEHHETO CrOpaHMI,
ANEKTPOCKOIl, PEOCTaT), COCTABJATH CXEMbl BJEKTPUUYECKUX LENend ¢
MOCJIEA0BATENbHBIM U APAJUICIIbHBIM COEIMHEHUEM 3JIEMEHTOB, paziuyast
YCIIOBHBIE 0003HAUECHUSI SJIEMEHTOB JIEKTPUUECKUX LIETICH;



OpPUBOJIUTH  MpUMEpPhl  (HAXOAuTh  MH(OpMaIUMI0O O  MpuUMepax)
MPAKTUYECKOTO HCIIONb30BaHUSI (PU3NYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HM U1 oOecriedyeHrs 0€30MacHOCTH MpHU OOpallleHuH ¢ Mpudopamu U
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHHUS 3I0POBbS U COOTIOACHUS HOPM
HKOJIOTMYECKOT0 MOBEICHUS B OKPYXKaIOLIEH Cpee;

OCYIIECTBJIATh TOWCK HWH(OpMaNUuu (PU3NYECKOTO COJCPKAHHUS B
NuTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUM W IYTEM CpaBHEHUS
JOTIOJTHUTEIIbHBIX HCTOYHUKOB BBIICIIATH HH(POPMAITHIO, KOTOpas SBIIICTCS
MPOTUBOPEUUBON UITU MOXKET OBITh HEIOCTOBEPHOM;

WCITIOJIb30BaTh MPH BBITOJTHCHUHN YYCOHBIX 3aJJaHUil HAyYHO --TIOMYJISPHYIO
TUTEPaTypy GU3MUECKOT0 COACPIKAHMUS, CIPABOYHBIE MaTepUaJIbl, PECYPCHI
cetu VIHTepHeT, BmameTh mpUEMaMU KOHCIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusl MHPOpPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHMEHHBIE W KpPATKUE YCTHBIE COOOIIECHMUS,
0000mass uHGOPMALMIO M3 HECKOJIBKHUX HCTOYHHMKOB (PU3UUYECKOTO
COJIepKaHUsI, B TOM YHCJIC MyOIMYHO MPEACTABIATH PE3yJIbTaThl MPOESKTHOM
WJIU UCCJIEIOBATENIbCKOM NESITENbHOCTH, MPU ’TOM T'PaMOTHO MCIOJIb30BaTh
W3YYCHHBIM TOHATUWHBIN ammapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3CHTALIUEN;

IpU BBIMOJHEHUU YYE€OHBIX TPOEKTOB W HCCICNOBAHMM (U3MUECKUX
MPOIIECCOB PACHPENENIATh OOSI3aHHOCTH B TpyNIe B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMHM, CJICAUTh 3a BHITIOJHEHHWEM IUIaHA JEHCTBUI U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHWBATb COOCTBEHHBIN BKJIAJ B
JeATEIbHOCTD TPYIIIIbI, BRICTPAUBATh KOMMYHHKATHBHOE B3aMMOICHCTBHE,
MPOSIBIISISI TOTOBHOCTD pa3periarh KOHGIUKTHI.

K koHIly 00yueHus B 9 KJ1acce IpeJMETHBIE PE3yJIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIINXCS YMEHUM:

UCIONb30BaTh TMOHATHUS: CUCTEMa OTCU€ra, MaTepuajbHas TOYKa,
TPAeKTOpPHUsI, OTHOCUTEIBHOCTh MEXaHUYECKOTO JBMXKEHHUS, AedopMmanus
(ynpyrasi, miacTuyeckasi), TpPEHHUE, LEHTPOCTPEMUTEILHOE YCKOpPEHHUE,
HEBECOMOCTh M TEPErpy3KH, IEHTP TIKECTH, a0COJIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPIOTO Tella, PAaBHOBECUE, MEXAaHMYECKUE KOJICOaHUS |
BOJIHBI, 3BYK, HH(PPA3BYK U yIbTPA3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, IITIKaJa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JIalbHO30PKOCTb,
CHEKTPbl UCITYCKaHUs U MOIJIONIeHU, albda-, OeTa- U raMma-u3JIy4eHus,
M30TOIBI, SIACPHAs YHEPTEeTHUKA;

paznuyaTh SBJCHUS (PaBHOMEpPHOE M HEPABHOMEPHOE MPSIMOJUHEWHOE
JIBJKCHUE, PaBHOYCKOPEHHOE MPSMOJUHEWHOE JBUXKEHUE, CBOOOIHOE
MaJIeHUE Tell, PABHOMEPHOE JIBHXKEHHUE 10 OKPYKHOCTHU, B3aUMOJICHCTBUE



TE€J, PEaKTUBHOE IBUXKEHUE, KoJeOaTeIbHOe NBIKEHUE (3aTyXarollue u
BBIHYKJICHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBJKEHUE, OTPAKEHUE
3ByKa, MPSAMOJMHEHMHOE PacCHpOCTpAHEHUE, OTPAKEHUE U MPEIOMIICHUE
CBETa, NOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3jIokKeHHe OeIoro cBeTa B
CIEKTp U CJOKEHHE CIEKTPaJbHBIX IIBETOB, JUCIEPCUS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BOBHUKHOBEHUE JIMHEHYATOrO CIEKTpa
U3ITYYEHHUS ) TI0 ONTUCAHUIO UX XapaKTEPHBIX CBONCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBIICHWE W3YYCHHBIX (PU3WYECKUX  SIBJICHHUN B
OKpYyXKarlieM Mupe (B TOM uHcle (PU3NUECKHE SBJICHHUS B IMPUPOJIE:
MPUINBBI U OTJUBBI, JIBH>KEHUE I1aHeT COJIHEYHON CUCTEMBbI, PEAKTUBHOE
JBU)KCHUE JKUBBIX OpPraHU3MOB, BOCIHPHUATHE 3BYKOB KMBOTHBIMH,
3eMIIETPACEHUE, CEUCMUYECKHE BOJHBI, I[yHAMH, 03XO, LBETa TEI,
ONTUYECKHE SIBICHUSI B MPUPOJC, OMOJIOTUUECKOE IEHCTBUE BHIMMOTO,
yIbTpaduoNIeTOBOIO U  PEHTICHOBCKOTO M3IYyYEHUM, €CTECTBEHHBIM
PaIMOAKTUBHBIA (POH, KOCMHYECKHE JIY9H, PATUOAKTUBHOE H3ITy4CHUE
MPUPOJHBIX MHHEPAJIOB, JEWCTBUE PATUOAKTUBHBIX W3JIYYE€HUN Ha
OpraHM3M YeJIOBEKa), MPHU STOM IMEPEBOJUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBICIATH CYIIECTBEHHbIC CBOMCTBA (NMpU3HAKU) (PU3HUUYECKUX
SIBIICHU;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA TEN U (PUBUUECKHUE SIBJICHUS, UCTIOIb3YS
dbu3nyuecknue BENUYUHBI (CpPEeIHSASI W MTHOBEHHAs CKOpPOCTb Tejla TpH
HEPaBHOMEPHOM JBWKEHHH, YCKOPEHHE, TNEepeMelIeHue, MyTh, YIrJoBas
CKOpPOCTh, CHJIa TPEHHUS, CUJa YIOPYrOCTH, CHUJIa TSHKECTH, YCKOpPEHHUE
CBOOOMHOTO TAJICHUSI, BEC Tela, WMIYJAbC Tela, HWMITYIbC CHJIBI,
MexaHuueckass paboTra W MOIIHOCTh, IOTCHIMAJIbHAs DSHEPrus Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS SHEPIrusl CHKATOU
MPYKUHBI, KHHETUYECKAast YHEPTHsI, TOJIHASI MEXaHUUECKast SHEPT U, IEPUO]T
M 4acToTa KosieOaHWM, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IIOKa3aTelb MPEIOMJICHUS Cpelibl), MPU ONUCAHUU
MPaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICI HCIOJIB3YEMBIX BEIUYHH,
0003HAYCHUSI M ENUHUIBI (U3MYECKUX BEIUMYHH, HAXOIUTH (OPMYIIHI,
CBSA3BIBAIONINE JTAHHYIO (DU3WUYECKYIO BEJIMUMHY C JIPYTUMH BEIMYUMHAMH,
CTpOUTH TpahMKN U3YYEHHBIX 3aBUCUMOCTEN (PM3UUECKUX BEJIUYUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS M MPOIECCHI,
UCIIONb3Yysl 3aKOH COXPAHEHUs SHEPruu, 3aKOH BCEMHPHOrO TATOTEHUS,
NPUHLUN CYNEPIO3UIIMU CWJI, TNPUHLIMI OTHOCUTEeNbHOCTH [amues,
3aKk0Hbl HbIOTOHA, 3aKOH COXpAHEHHSI MMITYJIbCA, 3aKOHBI OTPaXEHUS U
MPEJIOMJICHHS] CBETA, 3aKOHBI COXPAHEHHUSI 3apsi/IOBOTO U MaCCOBOT0 UHCEI



IpU SJAEPHBIX PEaKLUAX, IPU ITOM J1aBaTh CIIOBECHYIO (POPMYIHMPOBKY
3aKOHA U 3alMChIBaTh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOWCTBA TEJI, B TOM YHCIEC W B
KOHTEKCTE CUTyallMil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISIBIATH
MPUYHUHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JTOTUYECKUX
1aroB ¢ OMopoil Ha 2—-3 W3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBICHH,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3a7a4M (OMUparoluecs Ha CUCTEMY U3 2—3 ypaBHEHUH),
UCIOJIb3YsI 3aKOHBI U (POPMYJIbI, CBA3BIBAOIINE (PU3NUECKUE BEIMUHUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3a/1a4M 3alUChIBAaTh KPATKOE YCIOBUE, BBISBIATH
HEJIOCTAIOIINE WA W30BITOUHBIE TaHHBIE, BRIOUPATh 3aKOHBI U (POPMYJIBI,
HEOOXOAMMBIE [JIsl pELICHHUs, MPOBOAMTH pPAacYETbl M OICHHUBATH
PEATMCTUYHOCTD TOJIy4€HHOT'0 3HaU€HUs (PU3MUECKON BEINYUHBI,
pacro3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpH TOMOIIU
(U3NYECKUX METO/IOB, MCIIOJIb3Yysl ONHMCAHUE HCCIEAOBAaHUSA, BbIIEIATH
IpoBEpsieMOe  TMPEANONIOKEHHE, OIICHUBATh MPABUIBHOCTH  IOPSIKA
NPOBEACHUS  MCCIEAOBAHUA, JENaTh BBIBOJbBI, HMHTEPIPETUPOBATH
pe3yIbTaThl HAOIIOJEHUI U OIBITOB;

IPOBOJIUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WU
¢u3nyecKkux CBOMCTB Tesl (M3yde€HHE BTOpOro 3akoHa HploTOHa, 3akoHa
COXpaHEHHUS! DHEPrHH, 3aBHCHUMOCTH IEPHOJA KOJIECOAHHWH MPYKUHHOTO
MasiTHUKa OT MAacchl rpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIUTY/bl MAJIbIX KOJIEOAHUMN, MPSAMOJIMHENHOE pacpOCTpaHEHUE CBETA,
paziiokeHne Oenoro CBeTa B CIEKTP, M3YYCHHE CBOWCTB M300paKCHUS B
IUIOCKOM 3€pKajie W CBOMCTB M300pakeHUs NpeaMeTa B coOuparoiei
JuH3e, HAOMIOJCHUE CIUIOMIHBIX W JIMHEHYaThIX CIEKTPOB H3IIyUCHUs):
CaMOCTOATENIbHO cOOMpaTh yCTAaHOBKY M3 HU30BITOYHOro Habopa
000py10BaHMsI, OMUCHIBAThH XOJ OMBITA U €r0 Pe3yNIbTaThl, (HOPMYIHPOBATH
BBIBO/IbL;

MPOBOJIUTH MPU HEOOXOIMMOCTH CEPUI0 MPSIMBIX M3MEPEHHM, Ompeaemsis
CpedHee 3HAuYeHHE M3MEpAEeMOl BeIMUYMHBI ((POKYCHOE pacCTOsSHUE
coOuparoniel JuH3bI), OOOCHOBBIBaTH BBIOOpP cIoco0a H3MEpEeHUs
(u3MepuTenbHOro npudopa);

IPOBOJUTh HCCJIEIOBAaHUE 3aBUCUMOCTEW (UBNYECKUX BEJIMYHUH C
MCTIOJIb30BAaHUEM MPSMBIX H3MEPEHUH (3aBUCIMOCTD MYTH OT BPEMEHHU TIPpU
PaBHOYCKOPEHHOM JIBJKEHHMM 0€3 HadyallbHOM CKOpOCTH, Iepuoja
KOJIe0aHM MaTeMaTU4YeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTH
yria OTpaX€HHUs CBeTa OT yrja MaJeHUs W yria MPEJIOMJICHUS OT yria
NaJieHus): IUIAHUPOBaTh HCCJIEJOBAaHHME, CAMOCTOATEIBHO COOMpATh



YCTAHOBKY, (PHKCHUpOBaTh pE3yJbTaThl  MOJYYCHHOH  3aBUCHUMOCTH
¢u3nyecKux BEIWYMH B BUJE TAaOMUI U IpadUKOB, J1€1aTh BBIBOABI I10
pe3yabTaTaM MCCIIeIOBaHUS;

IPOBOJUTh KOCBEHHBbIE HU3MEPEHMsS] (U3NYECKUX BEIUYMH (CpeaHss
CKOpPOCTb ¥ YCKOPEHHUE TeJia MIPH PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPCHHE
CBOOOJHOTO TMaJieHUusl, >KECTKOCTh MPYXHUHBL, KOAXDPUIIMEHT TpeHus
CKOJIbXKCHMSI, MeXaHH4eckass paboTa M MOIIHOCTb, 4YacTOTa M TEPHOJ
KOJIeOaHM MaTeMaTUYeCKOro W MPYKUHHOTO MAasTHHKOB, ONTHYECKas
cwia coOuparomieid JHMH3BI, PAAMOAKTUBHBIA  (POH): TUTAHMPOBATH
U3MEpEeHHsI, COOMpaTh DKCIEPUMEHTATbHYI0 YCTAaHOBKY M BBIMOJHATH
U3MEPEeHMs], CIenys NPEIOKEHHONW WHCTPYKIUHU, BBIYUCIATH 3HAUEHUE
BEJIMYMHBI ¥ aHAJTU3UPOBATH MOJyYEHHBIEC PE3yJIbTaThl C YUETOM 33JaHHOMN
MOTPEUTHOCTH U3MEPEHHUI;

co0I01aTh MpaBHJia TEXHUKHU 0E€30MIaCHOCTH MPH paboTe ¢ J1a00paTOpHbBIM
000pyIOBaHHEM;

pa3nuyaThb OCHOBHBIE TPU3HAKU HW3YYCHHBIX (U3NYECKUX MOJeINeit:
MaTepuanbHas TOYKa, aOCOMOTHO TBEPAOE TEJO, TOUYECYHBIM HCTOYHHUK
CBETA, JIy4, TOHKas JIMH34, IUIaHEeTapHasi MOJIENIb aTOMa, HyKJIOHHAsI MOJIETb
aTOMHOTO SJIpa;

XapakTepU30BaTh MNPUHLHUIBI JCHCTBHS H3Y4YEHHBIX NpPUOOpPOB U
TEXHUYECKUX YCTPOHCTB C OIMOpOM Ha WX oOmucaHusi (B TOM 4YHCIE:
CIHUJIOMETP, JATUYUKH IOJIOXKEHHS, PACCTOSHMUS W YCKOPEHUs, pakera,
9XOJIOT, OYKM, MEPUCKON, QoToanmapar, ONTUYECKUE CBETOBOJBI,
CTIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHUH ©W  HEOOXOAWMBbIE (DUUUYECKUE
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOIOTMUYECKUX MPOI[ECCOB IPU
pelieHur  y4eOHO--IPaKTUYECKUX 3a7ad, ONTHYECKHUE CXEMBI IS
MOCTPOEHUS N300paKEHUI B TIJIOCKOM 3€pKalie U COOMPAIOIIEH JIMH3E,
OPUBOAWTH  TMpHUMEphl  (HAXOAWTh  HWHGPOPMAIMI0O O  TPUMEpax)
MPAaKTHYECKOTO HCMOJIb30BaHUS (M3UUYECKUX 3HAHUN B IOBCEIHEBHOM
KU3HM U1 oOecriedyeHrs 0€30MacHOCTH MpHU OOpallleHuH ¢ Mpudopamu U
TEXHUYECKUMHU YCTPOICTBAMU, COXPAaHEHHUS 3I0POBbs U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO TTOBEACHHSI B OKPYXKAIOIIEH Cpejie;

OCYIIECTBJIATh TOWCK HWH(OpMaNUuu (PU3NYECKOTO COJCPKAHHUS B
HuTtepHeTe, caMOCTOSATENBHO (GOPMYIUPYsT TOUCKOBBIN 3aIIPOC, HAXOIUTH
MyTH OTNpeieNieHUs] JOCTOBEPHOCTH TMOyUeHHOW MHPOpPMAIIMU Ha OCHOBE
UMEIOLINXCS 3HAHUN U JOMOJHUTENbHBIX UCTOYHUKOB,



UCIOJIb30BaTh IPHU BHIOJHEHUH YUEOHBIX 33JJaHUI HAayYHO--TIOMYJISIPHYIO
auTeparypy GU3NYECKOro COAEepKaHUsI, CIPaBOYHbIE MaTEpUAJIbI, PECYPCHI
cetu HMHTepHer, BiageTe NpuéMamMu KOHCHEKTHPOBAHMS  TEKCTa,
npeoOpa3zoBaHusl HH(GOPMALIUU U3 OJJTHOM 3HAKOBON CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILIEHUS Ha OCHOBE
uH(pOpMaAMU U3 HECKOJbKUX MCTOYHHMKOB (PU3UYECKOrO COJEpIKaHUS,
MyOJIMYHO MPEACTABIIATh PE3YJIbTAThl MPOSKTHOW WU UCCIIE0BATEIbCKON
JNEATEIbHOCTH, TPU O3TOM TPaMOTHO  HCHOJIb30BAaThb  M3yYEHHBIN
NOHATUMHBIN amnmapar W3y4aeMoro paszzaena (U3MKH U COMPOBOXKAATH
BBICTYIIJICHUE TMpEe3eHTalMel ¢ y4€ToM OCOOEHHOCTEW ayquTOpUu
CBEPCTHHKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Konrpoabnsie | Ilpakrnueckue
n/n NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. ®usuka u eé poJib B NO3HAHNH OKPYKAIOIIEro MUpa
but6moreka [JOK
1.1 ) - 2
YISHI © Hayla © TpHpoAe https://m.edsoo0.ru/7f416194
1.2 du3nyecKre BEINYNHBI 2 1 bubmiorexa [JOK
https://m.edso0.ru/7f416194
Bbub6morexa IIOK
1.3 E i 2 1
CTECTBEHHOHAYYHBI METO]] TO3HAHHUS https://m.edsoo.ru/7f416194
Hroro no pasaeny 6
Pa3nen 2. IlepBoHaya/IibHbIC CBEICHUSI 0 CTPOCHUH BeLIeCTBA
but6mmoreka [JOK
2.1 1
CTpoeiiie BeiliecTra https://m.edso0.ru/7f416194
99 JBr>keHue 1 B3auMO e CTBUE YaCTHIL 5 1 bubmmoreka [{OK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6moreka [IOK
2.3 Ar 2
PETTHbIC COCTOMHIL pefiectba https://m.edso0.ru/7f416194
Hroro no pazaeny 5
Paznen 3. JIBu:keHUe U B3aMMoOAeiicTBHE Tel
3.1 Mexanndeckoe IBIKCHHE 3 buomiorexa [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

Bbub6morexa IIOK
3.2 Hrepuis, macea, n10THOCT 4 ! https://m.edso0.ru/7f416194
but6moreka [JOK
: .B 14 2
33 Cuna. Bt o https://m.edso00.ru/7f416194
Wroro no pazneny 21
Pa3nen 4. JlaBjienue TBEPABIX TeJl, dKUIKOCTEH U ra3oB
41 Hasnenue. [lepenava naBieHust TBEPIBIMHU 3 bu6motexa [IOK
' TeJaMH, JKUJKOCTSIMU U Ta3aMHu https://m.edsoo.ru/7f416194
bu6moreka [IOK
4.2 5
Hlapiterite XuAKocTA https://m.edsoo.ru/7f416194
but6moreka [JOK
4.3 A 6
TMOC(EepHOE JaBieHNe https://m.edsoo.ru/7f416194
44 JleificTBUE )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 [JOK
5.3 M 4 1
CRAHMADURASL SHEpHt https://m.edso00.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KUIIACC

KoanuyecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TeM u@poBbie
Ne n/m past Konrpoasbnsbie | IlpakTuyeckue (1upp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paznen 1. TensioBble siBJIeHUS
. bu6mmoreka [JOK
1.1 7
CTpoeHue i CBOHCTBA BellecTBa https://m.edsoo.ru/7f4181ce
but6moreka [JOK
1.2 T 21 1 5
CILTOBRIC HpONECeRt https://m.edsoo.ru/7f4181ce
Hroro no pazueiy 28
Pa3znes 2. DiekTpuyeckre 4 MAarHUTHbIE SIBJICHUS
21 DJIEKTpUYECKUE 3aps/Ibl. 3apsKEHHbIE TeJla 7 1 bu6motexa [IOK
' 1 WX B3aUMOJIEIiCTBHE https://m.edsoo.ru/7f4181ce
bu6moreka [JOK
2.2 IT i i 20 1 7
OCTONHHBI IMCKIPHICCIHH TOK https://m.edsoo.ru/7f4181ce
bu6moreka [JOK
2.3 M 6 1 15
ATHITHBIC ABACHIA https://m.edsoo.ru/7f4181ce
but6moreka [JOK
24 C) 4
HCKIPOMAT HITTHAL MHAYKLL https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KUIIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB H TeM ungpoBbie
Ne n/m P Konrpoasbnsbie | IlpakTuyeckue (1upp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexanuveckue siBJIeHUs
MexaHndeckoe IBMKEHHUE B CIIOCOOBI ero bu6mmoreka [JOK
1.1 10 1
ONHUCaHUS https://m.edsoo.ru/7f41a4a6
1.2 BzaumopeiictBue e 20 1 3 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 bubmiorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexanudeckue Koj1e0aHus U BOJIHBI
bu6moreka [JOK
2.1 M 0 7 3
CXAMMHCCIHIC KOMCOARIA https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
2.2 M .3 8 1 3
CXAMIHACCITE BOTHBL. IBYIK https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pa3nen 3. DjeKTpoMarHuTHOE 1MOJIe M JJIeKTPOMATHUTHbIE BOJIHbBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bu6morexa [IOK
' AJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 6

Paznena 4. CBeToBbI€ ABJICHUSA



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

4.1 3aKOHBI pacCpOCTPaHEHUsI CBETa 6 2 Bu6mmorexa [IOK
' pachpoctp https://m.edso0.ru/7f41a4a6
but6moreka [JOK
4.2
JIHH361 1 OITHHECKIE MPHOOpH! 0 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
4.3 Paznoxxenue 6eroro cBera B CIIEKTP 3 2 https:/m.edsoo.ru/7fA1a4a6
Hroro mo pazneny 15
Paszpnesn 5. KBanToBbIe sIBJICHUS
bu6moreka [IOK
5.1 HcnyckaHnue v TOTJIONICHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHIE ATOMHOTO pa https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.3 A 7 1
AICPHPIC Peaititiii https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pazpnen 6. IloBTopuTe1bHO-00001a10 1M MOTYJ/Ib
6.1 [ToBTOpeHME M 0000IICHNE COAEPKAHUS 9 5 bu6moreka [IOK
' Kypca (usmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 27



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




HHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoauuecrBo
Ne i/ Tema ypoka 4acoB
Bceero
dusnka — HayKa 0 pUpoje. SIBIeHUS MPUPOIBI
dusuueckue ABICHUS 1
du3nyecKre BEIMYUHBI U UX U3MEPEHHE
4 VYpok-uccinenopanue "M3mepenue teMnepaTypsl Ipy MOMOIIY KUJKOCTHOIO TEPMOMETPA U AaTUUKA 1
TemMnepaTypsl"
5 MeTtonbl HaydHOro no3HaHus. Onucanue GU3NYEeCKUX SBJICHUH C TOMOIIBIO MOJIeIei 1
5 VYpok-uccnenosanue "lIpoBepka rumoressl: 1aIbHOCTh MOJIETA IIaPUKA, MTYIIEHHOT0 TOPU30HTAIBHO, TEM 1
0oJbIIIe, YeM OOJIbIIE BhICOTA ITyCcKa"
Crpoenue BeniectBa. ONbITHI, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BEILIECTBA 1
JIBM>KEeHHME YaCTHUII BEIeCTBA 1
Ypok-uccnenoranue «ONBITH MO HAOIIOAEHUIO TETIJIOBOTO PACIIUPEHUS Ta30B)» 1
10 ArperaTHble COCTOSIHUSI BELIECTBA 1
11 OcobeHHOCTH arperaTHbIX COCTOSIHUM Bojibl. O0001IeH e 1Mo pa3aeny «llepBoHavambHbIE CBEICHHS O 1
CTPOCHUHU BEILIECTBA»
12 Mexanunueckoe IBrxeHne. PaBHOMEpHOE 1 HEPAaBHOMEPHOE ABUKEHUE 1
13 CkopocTtb. EnuHuIb ckopoctu 1
14 Pacuer nyT 1 BpeMeHH JBHKEHUS 1
15 HNuepuus. Macca — Mepa HHEPTHOCTH Tell 1
16 IInotHOCTE BemecTBa. Pacuer Macchl B 00bEMa TeNa MO €ro MIOTHOCTH 1
17 JIabopaTtopHas padorta «OrmnpeneneHue MIOTHOCTH TBEPAOTO TENa» 1




18

Pemenne 3agay no treme "IlimorHocTh BelecTna'

19 Cuna kak xapakTepuctuka Baumozeiictus ten. Cuna ynpyroctu. 3akoH ['yka 1
20 JlaGopaTtopHas pabota «M3yueHue 3aBUCUMOCTHU pacTsHkeHus (1edopMaliuin) Npy>KUHBI OT MPHUIIOKEHHOM 1
CHIIBD)
21 [[AIBneHue Tarorenus. Cuia TSKECTH 1
22 CBsi3p MEXIY CHIION TsDKECTH U Maccol Tena. Bec tena. Pemenue 3anayu mo teme "Cuina tsoxectu” 1
23 Cuna TsKecTH Ha APYrux miaHeTax. @U3ndeckue XapaKTepUCTUKH TIaHEeT 1
24 N3mepenue cun. lunamomerp 1
25 Bec Tena. HeBecomocTh 1
26 CrnoxxeHne IByX CHJI, HAIIPaBJICHHBIX 110 OAHOM NpsAMOM. PaBHOIEHCTBYIOIIAs CHII 1
27 Pemenue 3amau o reme "PaBHozeicTByOmas cui" 1
28 Cuna tpenus u e€ Buabl. TpeHue B IPUPOJIe U TEXHUKE 1
29 JlabopaTtopHas paborta «/3yueHue 3aBUCUMOCTU CHIIbI TPEHUS CKOIBKEHHSI OT CHUJIbI ITABIICHUS U 1
XapaKkTepa COMPUKACAIOIIUXCS ITOBEPXHOCTEH»
30 Pemenue 3amay Ha onpeneneHrne paBHOACHCTBYIOIIEH CHITBI 1
31 Pemenune 3amad nmo remam: «Bec Tenay, «I'paduueckoe nzodpakenue crn», «Cruiabhy, 1
«PaBHOJEHCTBYIOIIAS] CUI»
39 Kontponbshas pabota no Temam: «Mexanudeckoe ABMXKEHUE», «Macca, MIOTHOCTHY, «Bec Tenay, 1
«'papuueckoe nzobpaxenue cum», «Cuiabn
33 Hasneane. CriocoObl yMEHBIIEHUS U YBEITHUCHHS JaBICHUS 1
34 JlaBnenue raza. 3aBUCMOCTb JIaBIIEHUS ra3a oT 00bEMa, TeMIepaTyphbl 1
35 [lepenaua naBieHus TBEPABIMU TeJIaMU, KUAKOCTAMHU U razamu. 3akoH Ilackamns 1
36 JlaBieHue B )KUIKOCTH U T'a3€, BBI3BAHHOE JIEHCTBUEM CHIIBI TSXKECTH 1
37 Pemrenue 3agad mo teme «JlaBiaeHue B )KHUAKOCTH U Ta3e. 3akoH [lackamsy 1
38 CooOmarommmecs cocyabl 1
39 lMuppaBnudeckuii mpecc 1




40 Manomerpsl. [TopiHeBO# )KUIKOCTHBINA HACOC 1
41 Atmocdepa 3eMIH U TPUYUHBI €€ CYIIECTBOBAHHUS 1
42 Bec Bo3nyxa. ATmMocdepHOe naBieHue 1
43 N3mepenne atmocdeproro gasnerus. OnwiT Toppuuerm 1
44 3aBUCUMOCTb aTMOC(EPHOT0 1aBJIEHUS OT BBICOTHI HAJl YPOBHEM MOpS 1
45 bapomeTp-anepoun. ATMochepHOE TaBJieHHE Ha Pa3IMYHBIX BRICOTAX 1
46 Pemenne 3anau mo reme " AtmMmocdepHoe napneHue" 1
47 JleiicTBHE )KMIKOCTH ¥ ra3a Ha MOTPYKEHHOE B HUX TeN0. ApXHMea0oBa CHiia 1
48 JlaGopaTtopHas padota «OnpenesneHne BHITaJIKUBAIOIIEH CHIIbL, AeHCTBYIOIIEN Ha TEJI0, IOrPYKEHHOE B 1
KHUJKOCTh
49 JlabopaTtopHas pabota o Teme «lMccnenoBanue 3aBUCHIMOCTH Beca Tella B BOJE OT 00bEMa MOrpyKeHH O 1
B )KHJIKOCTh YaCTH TeJa»
50 [1naBanue Ten 1
51 JlaGopartopHas padota "KoHCTpyupoBaHue apeoMeTpa Uil KOHCTPYHUPOBAHUE JIOAKU U OIIpelieSIieHUe e& 1
rpy3onoabéMHOCTH"
59 Pemenue 3anau no remam: «llnaBanue cynos. Bo3nyxomnnaBanue», «JlaBieHne TBEpabIX Tell, JKUIKOCTEN 1
U Ta30B»
53 KonTtponbHas pabota o reme «JlaBieHune TBEpAbIX TeN, )KUJKOCTEH U Ta30B» 1
54 Mexanudeckast pabora 1
55 MomnocTts. EnuauIe: Momuoctu 1
56 VYpok-uccinenoanue "Pacyé€r MOIHOCTH, pa3BUBAEMOU MPHU MOAbEME 110 JIeCTHHILE" 1
S7 [Ipocteie Mexanu3Msbl. Peruar. PaBHOBecue cuil Ha peryare 1
58 Poruaru B Texnuke, ObITy ¥ ipupoae. JlabopatopHas padora «ccnenoBanue ycnoBuil paBHOBECHS 1
pbryara»
59 Pemenue 3anad no reme «Y CIoBHsI paBHOBECHS pbluara 1
50 Koaddunment nonesnoro aericteust Mexanusma. Jlabopatopuas pabota «M3mepenue KI1J[ HakmorHOM 1

IIIIOCKOCTH»




61 Pemenwe 3agau o Teme "Pabdorta, monuocts, KITI"

62 Mexanuueckas sHeprus. KuHeTrnueckas v MOTSHIIMAIbHAS SHEPrUs 1

63 3aKOH COXpaHEHUsI MEXaHUYECKOW SHEPruu

64 YPOK-3KCEPUMEHT IO TeMe "DKCIEPUMEHTAIIBHOE ONPEIeIeHNE U3MEHEHN I KHHETUYECKON U 1

MOTEHIMAIBHOW YHEPTUH MPU CKATHIBAHUU TeJIa IO HAKIIOHHOW MJIOCKOCTH "

65 KontponbHas pabora o reme «PaboTa 1 MOITHOCTb. DHEPrush» 1

66 Pe3epBHblii ypok. Pabota ¢ Tekctamu o teme "MexaHuueckoe BHKeHHe" 1

67 PesepBHblii ypok. Padota ¢ Tekcramu o teme "JlaBiaenue TBEPALIX TN, )KUIKOCTENR U ra30B" 1

y )

68 PesepBHbIii ypok. Pabota ¢ Tekctamu 1o Teme "Padora. MomHocTh. DHeprus" 1

OBLIEE KOJIMYECTBO HYACOB I10 I[TPOTPAMME 68




8 KUIIACC

KosauyecrBo
Nen/m | Tema ypoka 4acoB
Bcero
OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUHU U UX OMBITHBIE TTOJITBEPKIACHHS 1
Macca u pa3mep aTOMOB U MOJIEKYII
Monenu TBEpAOTO0, KUIKOTO U Ta3000pa3HOro COCTOSIHHM BEIIECTBa 1
4 OObscHeHne CBONCTB TBEPIOTO, )KUIAKOTO U Ta3000pa3HOr0 COCTOSHUI BelllecTBAa HA OCHOBE MOJIOKEHUH 1
MOJIEKYJIAPHO-KUHETUYECKON TeOpuu
5 Kpucraniueckue u amopgHsbie Tena 1
6 CmauuBaHue U KanWUIIPHOCTh. [[OBEpXHOCTHOE HATSKEHUE 1
7 TemnoBoe pacmmpeHue u cxarue 1
8 Temmepatypa. CBsi3b TEMIEPATyphbl CO CKOPOCTHIO TEIJIOBOT'O ABUKECHHUS YaCTHUIL 1
9 Buytpennsis sHeprusi. CriocoObl H3MEHEHHsI BHYTPEHHEN SHEepruu 1
10 Bunasl Termionepenaun 1
11 Ypoxk-koHpepenuus "lIpakTuueckoe UCIoNIb30BaHUE TEMIOBBIX CBOWCTB BEIIECTB M MaTEPHANIOB B IIENAX 1
sHeprocoepexeHus"
12 KosnuectBo TennoTel. Y aenabHas TEMIOEMKOCTh
13 YpaBHeHue TemnoBoro 6aganca. TermmooOMeH U TEIJI0BOE paBHOBECHE
14 Jlabopatopnas pabora "HccrnenoBanue siBiIeHHs TEIJIOOOMEHA MTPH CMEIIMBAHUM XOJIOHON U TOpsiuei 1
BOJLI"
15 Pacuer konMuecTBa TEMIOTHI, HEOOXOAUMOTO JIJIsl HATPEBAHUS Tea U BBIAEISAEMOr0 UM MPU OXJIAXKICHUH 1
16 JlabopaTtopHas pabota "OmnpeneneHue yaeIbHOH TEMI0EMKOCTH BeliecTBa" 1
17 OHeprus TOIIMBA. Y AeNbHAsI TEIUIOTa CrOpaHus 1
18 [InaBneHue u oTBEpJE€BaHNE KPUCTAILUIMUECKUX Tell. Y IeIbHas TEII0Ta MIaBICHUS 1




19

JlabopaTopHas pabora "Onpenenenre yaeabHON TEIUIOTHI IJIaBJICHUS Tbaa"

20 [TapoobOpa3oBanue u koHAeHcalus. Mcnapenue 1
21 Kunenwue. Y aenpHas Teniaora napooOpa3oBaHus U KOHJECHCAIIMU. 3aBUCUMOCTh TEMIIEPATyPhl KUTIEHUS OT 1
aTMOC(epHOT 0 TaBJICHUS
22 Bnaxxnocts Bo3ayxa. JlaboparopHast padorta "OnpeneneHne OTHOCUTEIBLHON BIAXXKHOCTH BO3yXa" 1
23 Pemenue 3a1au Ha ornpesieieHre BIaXKHOCTH BO3yXa 1
24 [Tpunuumns! paboTel TemIoBbIX ABurareneif. [laposas TypOuHa. /[Buratens BHyTpEHHETO CrOpaHus 1
25 KIII TermoBoro aurareis. TenaoBble ABUraTeNIN U 3alIMTa OKPYXKaIOIEH cpelbl 1
26 3aKOH COXpaHEHHs U MPEBpallleHus] YHEPTHH B TENJIOBBIX IIpolieccax 1
7 [TonroroBka Kk KOHTpOJIbHOM paboTe o Teme "TeroBble siBieHus. V3MeHeHue arperaTiblX COCTOSHUMN 1
Bemecraa”
28 KonTponbsHas pabora 1o Teme "TeroBsie siBiaeHUs. FMI3MeHeHNE arperaTHbIX COCTOSIHUM BelnecTBa" 1
29 Dnextpuzanus Tell. J[Ba poga 3JIeKTpUYECKUX 3apsI0B 1
30 VYpok-uccrnenoBanue "IneKTpu3anus TeJl UHAYKIUEH U IPU CONPUKOCHOBEHUN" 1
31 B3anmopeiicTBue 3apsuikeHHBIX Tel. 3akoH Kynmona 1
39 Onextpuueckoe none. HanpskeHHOCTh 1ekTpruueckoro nouis. [IpuHIun cynepno3unum 3JeKTpUIecKuX 1
rnoneun
33 Hocurenu snekTpuyeckux 3apsaaoB. DieMeHTapHbli 3apsan. CTpoeHue aToma 1
34 [IpoBOAHMKH U AUBJIEKTPUKHU. 3aKOH COXPaHEHUS 3JIEKTPHUUECKOro 3apsiia 1
35 Pemenue 3ama4 Ha mpUMeHEHUE CBOWCTB JIEKTPUIECKUX 3apsI0B 1
36 DNEKTPUYECKUI TOK, YCIOBUSA €r0 CylIIeCTBOBaHUA. MICTOYHMKH 2JIEKTPUYECKOTO TOKA 1
37 JIefCTBUS DIEKTPHUECKOTO TOKA 1
38 VYpok-uccienosanue "JleficTBHE AIEKTPUYECKOT0 TIOJS HAa TIPOBOAHUKH U JUDIICKTPUKH" 1
39 DIIEKTPUYECKUM TOK B METaJIAX, KUIKOCTIX U ra3zax 1
40 DneKkTpudecKas 1erb U €€ COCTAaBHBIE YaCTH 1
41 Cuna Toka. JlabopaTtopnast pabota "V3MepeHne U peryimpoBaHue CHIIBI TOKA" 1




OnexTpuyeckoe Hanpspkenue. Bonetmerp. JlabopaTopHas padota "HM3Mepenue u peryimpoBaHue

42 | 1
HaIpPsDKEHUS

43 ConpoTuBIiieHHE TPOBOIHUKA. Y IEIbHOE COMPOTUBIICHHE BEILIECTBA 1

44 JlabopaTtopHas paborta "3aBUCHUMOCTb IEKTPUUECKOTO COMPOTHBIICHHUS TPOBOJHUKA OT €ro JIJIHHBI, 1
IJIOIAM TIOMIEPEYHOr0 CEUeHUs U MaTtepuana"

45 3aBUCHUMOCTH CUJIBI TOKa OT HampshkeHus. 3akoH OMa 11 ydacTKa [enu 1

46 JlabopaTopHas pabora "VccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 pe3ucTop, OT 1
COIIPOTHUBJICHHS PE3UCTOPA U HATIPSLKEHHS Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapajiebHOE COSTUHEHUS TPOBOIHUKOB 1

48 JlabopaTopnas pabora "[IpoBepka npaBuiia CJI0KEHUS HAMPSKEHUN TP TIOCTIEA0BATEIIBHOM COCAMHEHUHT 1
JBYX PE3UCTOPOB"

49 JlabopaTtopHas pabota "[IpoBepka mpaBuia i CUJIbl TOKA MPH MapasieIbHOM COSIMHEHUH PE3UCTOPOB" 1

50 Pemenne 3amau Ha npuMeHeHne 3akoHa OMa JJ1s1 pa3JIM4HOr0 COEIMHEHUS MPOBOJHUKOB 1

51 PaboTta 1 MOIITHOCTB 3JIEKTPUYECKOTro Toka. 3akoH J[>koysa-Jlenna 1

52 Jlabopatopnas pabora "Onpenenenue pabOThl U MOIIHOCTH AIEKTPHUECKOTO ToKa" 1

53 DNEeKTpUYECKUE LEMU U TOTPEOUTENH dIEKTPUYECKOr 3Hepruu B ObiTy. KopoTkoe 3aMbikaHne 1

54 [TonroroBka K KOHTPOJIBbHOM paboTe 1o TeMe "DiIeKTpruuecKue 3apsaabl. 3apsHKeHHbIE Tela U UX 1
B3auMojiel cTBUs. [10CTOSHHBIN 3JIEKTpUYECKHM TOK"

55 KonTtponbHas pabota 1o reme "DnekTpuuecKkue 3apsiibl. 3apsKEeHHbIE TeJla U UX B3aUMOJIEH CTBUS. 1
[TocTosiHHBIN A51eKTpUYECKUil TOK"

56 ITocTosiHHBIE MATHHUTEI, MX B3aUMOJEHCTBIE 1

S7 VYpok-uccinenoanue "M3ydenue nosuei mocTOSHHbIX MarHUTOB" 1

58 MaruutHoe nosie. MarHuTHoe 1oJie 3eMIIM U €ro 3HaYeHHE [Tl )KU3HU Ha 3emMiie 1

59 OmneiT Opcrena. MarauTHOE 10J1€ 3JIEKTPUIECKOrO TOKa MarHuTHOE 1oJie KaTyIIKH C TOKOM 1

50 [IpumeHeHue 3J1IeKTpOMarHuToB B TexHuke. Jlabopatopuas padota "M3ydeHnue nelicTBUS MarHUTHOTO MOJIS 1

Ha MPOBOJHUK C TOKOM"




DNeKTPOABUTATENb [TOCTOSHHOr O TOKa. M cnonbp3oBanue 31eKTpoABUTaTeIe i B TEXHUYECKUX YCTpOcTBax

61 1
1 Ha TpaHcnopTte. JlaboparopHas pabota "KoHCTpynpoBaHue U H3ydyeHUEe padOTHI 3JICKTPOABUTATEIIS "
62 Omnbitel @apajies. 3aKOH NIEKTPOMAarHuTHol nHaykuuu. Ilpasumno Jlenna 1
63 DnexTtporenepaTop. CrocoObl MOTyIeHHS YTEKTPUIECKON dJHEPTUH. DIEKTPOCTAHIINH HAa BO30OHOBIISIEMBIX 1
UCTOYHUKAX dHEPruu
64 [TonroroBka K KOHTPOJIBHOM paboTe 1o TeMe "DIeKTpHuecKue U MarHUTHBIC SIBJICHUS " 1
65 KonTtponbHas pabora 1o remMe "DIeKTpU4eCKUe U MarHUTHbIE SIBJICHUS" 1
66 PesepBHbIii ypok. Pabota ¢ Tekctamu 1o Teme "TernaoBbie siBICHUS" 1
67 Pe3epBHblii ypok. Pabota ¢ Tekctamu 1o teme "[1ocTOAHHBIN 31eKTpudecKuii Tok" 1
68 PesepBHbIii ypok. PaboTa ¢ Tekctamu 1o Teme "MarHuTHBIC SIBJICHHS" 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




9 KUIIACC

KouunyecrBo
Nen/m | Tema ypoka 4acoB
Bcero
1 Mexanundeckoe 1BrkeHHE. MaTepuanbHas TOUKa 1
2 Cucrema otcuera. OTHOCUTEIBHOCTh MEXaHUUECKOTO JBUKEHUS 1
3 PaBHOMEpHOE NPSIMOIMHENHOE ABUKEHUE 1
4 HepasHoMepHoe npsiMonHeliHoe nBrkeHre. CpeaHsisi © MTHOBEHHAsI CKOPOCTh 1
5 [IpssMmonuHeHOE paBHOYCKOPEHHOE ABUKEHUE. Y CKOPEHUE 1
6 CkopocTh MPAMOJIMHEHHOT O PABHOYCKOPEHHOT'O ABMKEeHUA. ['paduk ckopoctu 1
7 JlabopaTopHas pabora "OnpeneneHne yCKOPEHHs Tella P PaBHOYCKOPEHHOM JIBH)KEHHUH 110 HAKJIOHH O 1
IJI0cKOCTH "
CobonHoe nagenue teir. OublTel [ anuiaes 1
PaBHOMepHOe IBHKEHHE 110 OKpYKHOCTH. Ilepuoa u yactota obpamienus. JInHeitHas u yrioBasi CKOpOCTH 1
10 LleHTpOCTpEMUTENBHOE YCKOPEHUE 1
11 [IepBsriit 3akoH HeroToHa. BekTop cuibl 1
12 Bropoii 3akon Herotona. PaBHozaelicTByromas cuia 1
13 Tperuii 3akoH Hetotona. Cynepro3uius cui 1
14 Pemenne 3a1au Ha npuMeHeHue 3akoHOB HproTOHA 1
15 Cuna ynpyrocrtu. 3akoH ['yka 1
16 Pemenue 3anau no reme «Cuita ynpyroctu» 1
17 JlabopaTopHas pabora «OnpeneneHne 5KeCTKOCTH MPYKUHBI 1
18 Cuna tpeHus 1
19 Pemenue 3anaud no reme «Cusa TpeHUs 1
20 Jlabopatopnas pabora "Onpenenenue kodhPpuIreHTa TpeHU CKOIbXKEHUs" 1




21 Pemenue 3anau no teme "3akonsl HetoToHa. Cuna ynpyrocru. Cuina TpeHus" 1
22 Cwita TsDKECTH M 3aKOH BCEMUPHOT'O TATOTEHUsI. Y CKOPEHHE CBOOOHOT O TIaICHUS 1
23 Ypok-koHpepenuus "JBrkeHue Tea BOKpYT rpaBUTallnoOHHOrO 1eHTpa (CosHeuHas cuctema). [anakTuxu" 1
24 Pemenne 3amau no teme "Cuna TSKECTH M 3aKOH BCEMUPHOTO TSATOTEHUS " 1
25 [lepBas kocMuueckasi CKopocTb. HeBecoMoCTh U meperpy3ku 1
26 PaBHOBecue maTepuanbHOi ToukH. AOGCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tea ¢ 3aKPEIIEHHON OChIO 1
BpaIICHUS
27 MowmeHT cuinbl. L{enTp TsxecTn 1
28 Pemenne 3anad no reme "MomeHT cuibl. LleHTp TsxecTn" 1
29 [ToaroToBka K KOHTpOJIBHOMU paboTe 1o Teme "Mexannueckoe ABuxkeHNe. B3anmopeiicteue ten" 1
30 KonTtponbsHas pabota o Teme "MexaHnuueckoe aBrmxenue. Bzaumopeiictue ten" 1
31 Nmnynsc Tena. UMnynse cuiibl. 3aKOH COXpaHEHMs HMITYJIbCA. YIIPYTroe U HEYIpyroe B3auMoIeHCTBUE 1
32 Pemenue 3aay no TeMe "3ak0oH COXpaHEHHs UMITyJbca" 1
33 VYpok-koHpepeHuus "PeakTHBHOE IBUKEHHE B IPUPOJIE U TEXHUKE" 1
34 MexaHuueckasi padora ¥ MOIITHOCTb 1
35 PaboTa cuiibl TSKECTH, CHITBI YIIPYTOCTU M CUJIBI TPEHUS 1
36 JIaGopartopHas pabota «Omnpenenenue paboThl CUIIbI TPEHUS ITPU PABHOMEPHOM JIBUKEHUH TeJa MO 1
TOPU30HTATBHOM MOBEPXHOCTH
37 Ces3b sHepruu 1 pabotel. [loTeHManbHas SHeprus 1
38 Kunernueckas sneprus. Teopema 0 KUHETUYECKON YHEPTUH 1
39 3aKOH COXpaHEHUs SJHEPTHUH B MEXaHHUKE 1
40 JlaGopaTtopHas pabora «/3yueHue 3aKkoHa COXpaHEHUSI SHEPrUum» 1
41 KonebatensHoe IBUKEHUE U €T0 XapaKTEPUCTUKHU 1
42 3aryxaromue Konebanus. Beinyxaennsie koneOanus. Pesonanc 1
43 MareMaT4ecKuil ¥ IPY>KUHHBIN MasiTHUKH 1
44 VYpok-uccrnenopanue «3aBUCUMOCTb ITEpHOJa KOIEOAHUH OT KECTKOCTH MPYKUHBI U MACChI TPYy3a» 1




45

[IpeBpatienne sSHEPruu MPU MEXAaHUIECKUX KOJICOAHMIX

46 JIaGoparopHasa padora «OnpeneiiceHre 4acTOThI U I1epruoaa KoneOaHu! Py KUHHOTO MAATHUKA)
y
47 JlabopaTopnas pabota «IIpoBepka HE3aBUCUMOCTH TIepro/ia KoJIeOaHuil rpy3a, OABEIICHHOT0 K HUTH, OT MaCChI 1
rpy3a»
48 Mexanunueckue BoHbl. CBOMCTBA MEXaHMUYECKHUX BOJH. [Ipo10nbHBIE M TONEPEYHBIE BOJIHBI 1
49 VYpoxk-koH(pepeHuus "MexaHnueckue BOJIHbI B TBEpAOM Tene. CelicMuuecKkue BOJIHBL" 1
50 3ByKk. PacnpocTpanenue u oTpaxeHue 3ByKa 1
o1 VYpoxk-uccnenosanue "HabmroqeHne 3aBUCMOCTH BBICOTHI 3ByKa OT 4aCTOTHI" 1
52 ['pomMKOCTB 3ByKa M BbICOTAa TOHA. AKYCTUUYECKUN PE30HAHC 1
53 Ypok-koHpepeHuus "YIibTpa3ByK U HH(Pa3BYK B IPUPOAE U TEXHUKE" 1
54 [TonroroBka K KOHTPOJIBbHON paboTe o Teme "3aKoHbI coOXpaHeHus. MexaHnueckue KoneOaHus ¥ BOJIHbI" 1
55 KonTtponshas pabora o Teme "3akoHbI coxpaHeHus1. MexaHn4ecKue KojaeOaHus U BOJTHBI" 1
56 DNEeKTPOMarHUTHOE MoJie. DIEKTPOMArHUTHbIE BOIHbI 1
S7 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH 1
58 Ypok-koHpepenius "llIkana 371eKTpOMarHUTHBIX BOJIH. M CITOIB30BaHME 3JIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM 1
cszn”
59 Ypok-uccrnenoBanue "M3ydeHre CBOMCTB AIEKTPOMAarHUTHBIX BOJH C ITOMOIIBI0 MOOUIBHOTO Tenedona" 1
60 Pemenue 3ana4 Ha onpeneseHre YaCTOThI U AJIMHBI 3JIEKTPOMarHUTHOW BOJIHBI 1
61 DnexkTpomMarHuTHas npupoja ceera. CKopocTh cBeTa. BolHOBbBIE CBOICTBA CBETA 1
62 Wctounuku cseta. [Ipsmonuneiinoe pacripoctpanenue cera. 3atMeHnus ConHua u JIyHsl 1
63 3aKoH OTpa)KeHMsI cBeTa. 3epKkaja. PemieHue 3ajay Ha IPUMEHEHUE 3aKOHA OTPAXKEHUS CBETa 1
64 [Ipenomnenue cBeTa. 3aKOH NPETOMIIEHUS CBETA 1
65 [TonHoe BHyTpeHHEE OTpakeHue cBera. Mcnoib30BaHUE MOJHOTO BHYTPEHHEI0 OTPaXKEHUS B ONTHYECKUX 1
CBETOBOJIAX
66 Jlabopatopnas pabota "HccrnenoBanne 3aBUCMIMOCTH YTJIa MPEJIOMJICHUS CBETOBOTO JIyda OT yrJja MaJeHus Ha 1

nn

rpaHuue "BO31yX-CTEKIIO




67 VYpok-konpepenmus "Mcmob30BaHNE MOTHOTO BHYTPEHHETO OTPAKEHUS: CBETOBOBI, OTHKOBOJIOKOHHAS CBSI3b" 1
68 JIun3zel. OnTHueckas cuia JIMH3bI 1
69 [TocTpoenue n3o00pakeHni B IMH3aX 1
70 JlabopatopHas pabota "Omnpenenenue GOKyCHOTO pacCTOSHUS U ONTUYECKON CHIIBI cOOMparomeit JuH3bI" 1
71 VYpok-koHpepenius "OnTuiyeckre TMH30BbIE TPHOOPHI" 1
72 I'ma3 kak onTuyeckas cucrema. 3peHue 1
73 VYpok-koHpepenmus "edexrsr 3perns. Kak coxpanuts 3penne” 1
74 Pasnoxxenue 6enoro ceera B ciekTp. OnbiTel HptoToHa. CroXKeHue crieKTpaibHbIX [[BETOB. Jluciepcus cBeTa 1
75 JlaGopaTtopHas padota "OmnbIThl 10 pa3I0kKEHUIO OEJI0ro CBeTa B CIEKTP U BOCIIPUSATHUIO LIBETA IPEAMETOB IIPU UX 1
Ha0JII0/IEHUH Yyepe3 LIBETOBbIE PHILTPHI"
76 Ypok-npakTukyMm "BoiHOBBIE CBOICTBA cBeTa: qucnepcus, nHTepdepenuus u qudpaxaus” 1
77 Omnepitel Pe3epdopaa u mmanerapHas MOJIENb aToMa 1
78 [Tocrynater bopa. Monens atoma bopa 1
79 Hcnyckanne n noriomenne ceeta atoMoM. KBaHTel. JInHeluaTeie CrieKTphl 1
80 VYpok-nnpaktrkym "HabmtoneHre criekTpoB ucnyckaHus" 1
81 PagnoakTUBHOCTE U €€ BUAEI 1
82 Crpoenue aromHoro siapa. Hykinonnas mozaens 1
83 PannoaktuBHbIe npeBpaiieHus. M3o0tomns 1
84 Pemenue 3anau no reme: "PannoakTUBHBIE TpeBpalieHUs " 1
85 [Tepuon monypacmnama 1
86 Ypok-koHpepeHuus "PagnoakTUBHbIE U3JIy4Y€HUS B IPUPOJIE, MEIULIUHE, TEXHUKE" 1
87 SnepHble peakiuy. 3aKOHBI COXpaHEHUS 3aPsIOBOr0 U MacCOBOT'O YHCE 1
88 DHeprus cBs3U aTOMHBIX sifiep. CBs3b Macchl U 3HEPrun 1
89 Pemenue 3ayay o reme "SnepHbie peakiuun" 1
90 Peakuu cunTe3a u genenus siuep. Mcrounuku sneprun ComHIa U 3BE31 1
91 Ypoxk-koHbepennus "SnepHas sHepreruka. [leiicTBrs paAMOaKTUBHBIX U3TyYEHHUH Ha KUBBIE OpPraHU3MBbI" 1




[ToaroToBKa K KOHTPOJIBHOW paboTe 1o TeMe "DIEKTPOMAarHUTHOE MoJjie. DIIEKTpOMarHuTHbIe BOJIHBI. KBaHTOBBIE

92 | 1
SIBIICHUS
93 KonTtponbehas pabota o teme "DNeKTPOMarHUTHOE MoJIe. DJIEKTPOMarHUTHbIE BOJIHBI. KBaHTOBbBIE SIBJICHUS " 1
94 [ToBTOpenue, o6obmenue. Jlaboparopusie padboTsl o Kypcy "B3zanMopeiicTeue Ten" 1
95 [ToBTOpeHue, 06o00MIeHNE. Penienre pacyeTHBIX M Ka4e€CTBEHHBIX 33124 10 Teme "'TenoBsie mpomecch” 1
96 [ToBTOpenue, od6o0meHNe. Penenne pacueTHbIX U KauecTBEeHHbIX 3a1a4 1o teme "KIIJ[ TermoBbix qeuraremneit” 1
97 [ToBTOpeHue, 0600mIeHNE. Penienre pacyeTHBIX M KauecTBEHHBIX 3a1a4 1o Teme "KIIJI anmekTpoycranoBok" 1
98 [ToBTOpenue, o6o6menue. Jlabopatopusie padoThl o Kypey "CBeToBble siBIICHHS" 1
99 [ToBTOpeHue, ob6o0meHne. PaboTta ¢ TekcTamu 1o Teme "3aKOHbI COXpaHEHHUs B MeXaHUKe" 1
100 [ToBTOpenue, o6ob6menue. Pabora ¢ Tekctamu o reme "Konebanus v BOIHBI" 1
101 [ToBTOpenue, o6o06meHune. Pabora ¢ Tekcramu mo Teme "CBeTOBbBIC SBIICHUS" 1
102 [ToBTOpenue, o6obenue. Pabora ¢ rekctamu o reme "KBanToBas u saepHas pusuxa" 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

e @usuka: 7-i knacc: 0a30BbIil ypoBEHb: yueOHUK, 7 kiacc/ [lepblukun
N.M., UsanoB A.W., AxiimonepHoe o61miectBo «3naTenscTBo
«IIpocsemenue»

o ®usmka: 8-if kiacc: 0a30BbIN ypoBeHb: yueOHUK, 8 kinacc/ [leppimkun U.
M., UBanoB A. U., AxumonepHoe o61iecTBo «I3aaTenbcTBo
«IIpocBeuienne»

o @usuka: 9-if knacc: 0a30BbIN ypoBeHb: yueOHUK, 9 knacc/ Ilepbimkun WM.
M., I'yrauk E. M., BanoB A. U., IletpoBa M. A., AKIHOHEPHOE
obmectBo «M3marenscTBO «IIpocBemenue

METO/JIUYECKHUE MATEPHUAJIbI J1JIS1 YYUTEJISA
1. H.B.®unonoBuu. ®usuka. 7 kinacc. Metoanueckoe nocooue K yueOHUKY

A.B. Ilepslmukuna
2. H.B.®unonosuu. ®usnka. 8 kinacc. Meroandeckoe nocodre K y4eOHUKY

A.B. Ilepblmukuna
3. EM.I'ytauk, O.A.Yepuukosa. ®usuka. 9 xinacc. Meroauueckoe mocooue
K yueOoHuky A.B. Ileppimkuna

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

LIOC "Mos mkomna" - https://myschool.edu.ru/

Poccuiickast a1ekTpoHHas mkosa - https://resh.edu.ru/

denepanbHbIA HHCTUTYT IEIarOrHUecKuX u3Mepenui - https://fipi.ru/






