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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (u3MKe Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS
COCTaBJICHA HAa OCHOBE MOJOXEHUU M TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTENbHON MPOrpPaMMBbI, MPEICTABICHHBIX B
OI'OC 000, a Takxe ¢ y4€ToM (peaepanbHON paboyell mporpaMMbl BOCTUTAHUS U
Konuenuuu npenonaBanus yaeoHoro npeamera «Duzmkay.

Copepxanue mnporpamMMbl MO (u3uKe HaAmpaBiIeHO Ha (GOPMUPOBAHUE
€CTECTBEHHOHAYYHOW TIpaMOTHOCTHM OOYYalOIIMXCA W OpraHU3alMIi0 W3YYEHHS
bu3MKM Ha ACSITEILHOCTHOW OCHOBE. B mporpamme mo (u3MKe yYHUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzauuu tpedoanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METaIlpeIMETHBIM pe3yjIbTaTaM 00y4eHUs], a TAKKe
MEXIIPEIMETHBIC CBS3U €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTI'0 00111er0o 00pa3oBaHusl.

[TporpamMma mo usmKe ycTaHaBIUBACT paclpeaesieHue yueOHOro Marepuaa
1o rojaMm oOyuyeHus (M0 Kjaccam), MpejyuiaraeT MPUMEPHYIO MOCIeI0BaTEIbHOCTh
M3y4YEHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSI MPEIMETHOTO COAECPKaHUSA U
yu€Te BO3PACTHBIX OCOOEHHOCTEN 00y4YaroIuXCsl.

[Iporpamma 1o ¢usuke pazpadoTaHa C IeIbI0 OKa3aHUS METOJAMYECKOU
MTOMOILY YYUTEIIO B CO3JaHUU padoUdeil mporpaMMbl IO yUeOHOMY MPEIMETY.

du3zrka ABIAETCA CUCTEMOOOPA3YIOIIMM JIJIs1 €CTECTBEHHOHAYUHBIX Y4€OHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MTPOIIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEHN, Onooruen, actpoHoMuel u ¢pusndeckoi reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHpA, MPEAOCTaBIseT Hanbosee sICHbIC
oOpa3ibl TPUMEHEHUsI HAyYHOTO METO/a TMO3HaHUs, TO €CTh Ccroco0a MOoJydeHHUs
JIOCTOBEPHBIX 3HAHUU O MUpE.

OpnHa W3 TaBHBIX 3a/ad (PU3NUYECKOro OOpa3oBaHHS B CTPYKTYpe OOIIEro
o0pa3oBaHUsl COCTOMT B (DOPMUPOBAHUM €CTECTBEHHOHAYYHOW TPAMOTHOCTU H
MHTEpeca K HayKe y 00yJarommxcs.

N3ydyenne ¢Qusuku Ha 0a30BOM ypOBHE TMpEAIofiaracT OBJaJICHUE
CIENYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSACHSTH SIBJICHUS;

e OIICHUBATH U TOHUMATh OCOOEHHOCTH HAy4YHOI'O UCCIICIOBAHUS;

e HHTEPIPETUPOBATh  JaHHbIE W  HCIOJb30BAaTh  HAYYHBIE
J0Ka3aTeIbCTBA AJIS OJTYYEHUS BBIBOIOB.

Henu wusydyeHus (PU3UKK Ha YypOBHE OCHOBHOT'O 0O0IIEro oOpa3oBaHUS
onpezaenensl B KoHuenmuu mnpenonaBanus ydeOHoro mnpeamera «®Dusnka» B
oOpa3oBaTelbHBIX oOpranu3anusax Poccuiickoit deneparuu, peaqu3yronmx
OCHOBHBIE  00IIe00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHuEM



Komternn Munucrepersa npocsenienus Poccuiickoit @eneparuu (mpoTokost ot 3
nekadbps 2019 r. Ne I1K4BH).
Hesn u3yyenus: GU3UKuU:

MPHOOPETCHHE WHTEpeca W CTPEMIICHHS OOYyJaroIMXCs K HaydHOMY
W3YYCHHUIO TMPUPOJBI, Pa3BUTUE HUX HWHTEJUIEKTYaJIbHBIX M TBOPUYECKHUX
CITOCOOHOCTEH;

pa3BUTHE TPEICTABICHUNA O HAYYHOM METOJIe TIO3HAHUSA U (POpMHUPOBaHHE
MCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIITUM SIBJICHUSIM;
dbopMHupOBaHUE HAYIHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa U3yUYCHHUS OCHOB
CTpOCHHS MaTepUH U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHuEe TPEACTABICHUNA O poiu (U3MKH JJS Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TIPEACTAaBICHWH O  BO3MOXHBIX  cdepax  Oymymiei
podeCCUOHATBHON JCSITEIHHOCTH, CBI3aHHOU C (DU3HMKOM, MOATOTOBKA K
JTanbHEHIIeMy OO YICHHIO B ’TOM HAMPABIICHUU.

JlocTkeHne 3THUX IeNeld MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o01iero ooOpa3oBaHus 0OECTICUMBACTCS PEIICHUEM CIICTYIONUX 3a1a4:

NpUOOpPEeTeHHEe 3HAHWKW O JHUCKPETHOM CTPOCHWUW  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSX;

NpUOOPETEHNE YMEHUMN OIUCHIBATH M OOBICHATH (DU3MUECKHUE SIBICHUS C
WCITOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHUH;

OCBOCHHE METOJIOB PpEHICHUS TPOCTEHIMX pacuéTHBIX 3amad ¢
HCITOJIb30BAaHUEM bu3HIecKuX MOJIETIEH, TBOPUYECKHUX u
MIPAKTUKOOPHEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUIN HAOJIOAaTh MPUPOIHBIC SIBICHUS U BBIMOIHITH OIBITHI,
nabopaTopHbie  pabOTBl W  OKCIEPUMEHTAIBHBIE HCCJIECIOBAHUS C
UCTIOJIb30BaHNEM M3MEPUTENBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MH(pOpMaIreil GU3NIECKOro COAEPIKAHNUS,
BKJTIFOUYasi THPOPMAIIHIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OIICHUBaHUE MH(HOPMAIINH;

3HaKOMCTBO €O chepamu mpodheCCHOHATBHON JCSITEIILHOCTH, CBI3aHHBIMU
C GU3MKOM, W COBPEMEHHBIMU TEXHOJOTUSIMU, OCHOBAaHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha wusyuyenue ¢usuku (0a30BbIii ypOBEHb) Ha YpOBHE OCHOBHOI'O OOIIETO

oOpazoBaHusi oTBoauTCs 238 yacoB: B 7 kilacce — 68 yacoB (2 yaca B HeJel0), B 8
Ki1acce — 68 vacoB (2 yaca B Hepeno), B 9 kiacce — 102 vaca (3 vaca B Hefelio).

[Ipennaraemslii B nmporpamme no (pusuke nepeyeHb J1abopaTopHbIX padboT U
OIBITOB HOCUT PEKOMEHIaTENIbHBIN XapaKTep, YUUTENb JI€1aeT BIOOP MPOBEICHUS



7a00paTOpHBIX Pa0OT W OMBITOB C YYETOM HWHIWBHIYAIBHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, CIHUCKa SKCIEPUMEHTAIBHBIX 3a/JlaHUi, TpejiaraeMblx B pamKax
OCHOBHOI'O TOCYAapCTBEHHOI'0 3K3aM€EHa M0 (hU3HKE.



COJEPXAHUE OBYYEHMUA
7 KIIACC

Paznen 1. ®u3zuka u €€ poJib B IO3HAHUHU OKPYKAKOIIEr0 MUPa.

®usnka — Hayka o mpupone. fABieHus npuponsl. PU3HYECKHUE SABICHUS:
MEXaHUYECKUE, TEIUIOBbIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

duznueckre BeMMUUHBL. M3MepeHue (usmueckux BenudyuH. Duznyeckue
npubopsl. [lorpemHocTs n3Mepenuii. MexayHapoiHas CUCTeMa €IUHUIL.

Kak ¢usuka wu gapyrue ecrecTBEHHbIE HAyKH UW3Yy4alOT TMPUPOIY.
EcTecTBeHHOHAy4YHBI METOJ] TO3HAHMS: HAOJOJCHHE, TMOCTAaHOBKA HAYYHOI'O
BOTIPOCA, BBIJBIKEHUE THIIOTE3, YKCIIEPUMEHT T10 MMPOBEPKE THUTOTE3, OOBICHEHHE
HabOmonaeMoro siBiieHust. Onucanue GU3NYECKUX SBJICHUN ¢ TOMOIIBIO MOJIETEH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. duznueckue NpuOOPHI U Mpolieaypa IPsIMbIX U3MEPEHUI aHATIOTOBBIM U
U (GpOBBIM TPUOOPOM.
Jlabopamopmuuvie pabomut u onvimol.
1. OmnpeneneHue MEHBI ACIEHUS MIKAIBI U3MEPUTETHLHOTO MPUOOopa.
2. H3mepeHue pacCTOSIHUN.
3. MBmepenne 06bEMa KUJKOCTH U TBEPAOTO TEA.
4. OnpeneneHue pasMepoB MaJIbIX TeJL
5. M3mepeHne temmepaTypbl HPU IOMOIIHA >KUIKOCTHOTO TEPMOMETPA M
JIaTYNKA TEMIIEPATYPHI.

6. IIpoBenenue ucciaenoBaHUs MO MPOBEPKE TMIOTE3BI: JATBHOCTH MOJIETA
1iapvKa, MylmEeHHOro rOpU30HTANIbHO, TeM OoJbllie, YeM OoJibllie BhICOTA
IyCKa.

Pa3nen 2. [lepBonayajibHble CBeIEHUsI O CTPOEHUH BelllecTBA.

CrpoeHue BemecTBa: aTOMbl M MOJEKYJIbl, HUX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBRA.

JBmxeHnune yactur BemectBa. CBs3b CKOPOCTH JBWKEHHS YacTHL C
Temneparypoil. bpoyHoBckoe aBwkenue, auddysus. BzaumoaelcTBue 4acTuil
BEILIECTBA: IPUTSKEHUE U OTTAIKMBAHUE.

ArperatHble COCTOSHUS BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEHW U TBEPIBIX
(KpuCTa/NIMuecKuX) Tel. B3auMOCBs3b MEXKIy CBONCTBAMHU BELIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJSPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUM BOJIbI.

Hemoncmpayuu.

1. HalGmronenune 6poyHOBCKOTO IBUKEHUSI.



2. Habmopaenue nuddys3uu.
3. HaGmiopenwe  siBneHuil,  OOBACHAIOIIMXCS  MPUTSHKEHUEM WU
OTTaJKWBAHUEM YACTHUI] BEIIECTBA.

Jlabopamopmuuvie pabomul u onvimol.

1. OmeHka JuaMeTrpa aroMa METOJOM pAdoB (C  HCHOJIb30BaHUEM

¢dortorpadwuii).

2. OnbIThI 10 HAOMIOIEHUIO TEIIOBOIO PACIIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ACHUCTBUS CHII MOJIEKYJISIPHOT'O MIPUTSHKEHUSL.

Pa3nen 3. /IBu:xeHnne u B3anMojieiicTBHe TeJl.

MexaHndeckoe JABH)KEHHE. PaBHOMEpHOE M HEPaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHssi CKOPOCTh NPU HEPABHOMEPHOM JBWKEHUU. Pacuér mytu u
BPEMEHU JIBHOKECHMUS.

SBneHne uHepUMU. 3aKOH WHEpUUHU. B3anMopelcTBHe Ten Kak HpUYMHA
U3MEHEHUSI CKOPOCTHM JBWKEHMS Tel. Macca Kak Mepa HWHEPTHOCTH Telna.
[InotHoCcTh BemecTBa. CBA3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IMHHMIIE
00BEMa BelecTna.

Cuila Kak XapakTepUCTUKa B3auMonaeiucTBus Tel. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHne cuibl ¢ MOMOMIbIO AUHAMOMETpA. SIBIEHUE TIATOTEHUS M CHUJia
TshkecTu. Cwila TshKeCTH Ha Ipyrux miaHerax. Bec tena. HeBecomocts. CnoxeHune
CWJI, HANPABIIEHHBIX IO OAHOM mpsmou. PaBHoxencTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHUS U TPEHUE MOKOsI. TpeHue B IPUPOJE U TEXHUKE.

Hemoncmpayuu.

Habmronenre MexaHM4ecKoro JBUKEHUS Tela.
N3mepenne cKkOpoCTH MPSIMOIMHEHHOTO ABUKEHUSL.
HaOmonenue siBneHust HHEPIUH.

1

2

3

4. Halmonenne n3MEeHEeHUs CKOPOCTH MPY B3aUMO/ICHCTBUHU TEJL.

5. CpaBHEHHE MacC MO B3aUMOJEHCTBUIO TEN.

6. CloXeHHUEe CHUJI, HAPaBJIEHHBIX 110 OJHOW NPSIMOM.

Jlabopamopmuwvie pabomul u onvimol.

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOI'O JBUKEHUS (IIapyKa B )KUJIKOCTH,
MOJIEJIN AJIEKTPUYECKOI0 aBTOMOOMIISL U TaK J1ajiee).

2. OmpepeneHue cpellHE CKOPOCTU CKONBbXKEHHsS Opycka WM IIapuKa I0
HAKJIOHHOM TIIOCKOCTH.
Ornpenenenue MmIOTHOCTU TBEPAOTO TeNa.

4. OmbITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTH pacTsikeHUs (1aedopMariun)
MPY>KUHBI OT IPUIIOKEHHON CHUJIBI.

5. OnbIThL, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbI TPEHHS CKOJIbKEHUSI OT
BEca TeJa U XapaKTepa COMPHUKACAIOLINXCS TOBEPXHOCTEM.

Pa3nen 4. JlaBiieHue TBEPABIX TeJl, AKUIKOCTEN U ra3oB.



JaBnenune. CriocoObl yMEHBIIEHNS U YBEIMUYEHHUS J1aBieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJIEHUSI ra3a OT 00béMa, Temmeparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, KUAKOCTAMM M razamu. 3akoH llackamns. IIneBmarmueckue
MallWHbI. 3aBUCUMOCTb JABICHUS XUAKOCTH OT IIyOMHBL ['MapocTaTHdecKuid
napazgokc. Cooburaromuecs cocyasl. ['napaBinyeckue MeXaHU3Mbl.

Atmocdepa 3emin u atmocepHoe AaBieHue. lIpuuuHbBI CyliecTBOBaHUS
BO3AymHON 00osouku 3emiu. OmnbiT Toppudermn. U3Mmepenue aTtMocepHOro
JaBjieHus. 3aBUCUMOCTh aTMOC(EPHOro aBJI€HUs OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 11 U3MEpeHus: aTMOC(HEPHOTo JaBICHUS.

JlelicTBHE XKUIKOCTH U ra3a Ha MOTrPYyKEHHOE B HUX TEJIO. BrITankuparonias
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxoriaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJIEHUS I'a3a OT TEMIEPATYPBHI.

[lepenaya naBiIeHUS )KUJKOCTHIO U Ta30M.

Coob1aromuecs: cocyapl.

['mopaBnuueckui mmpecc.

[IposiBnenne aeicTBUS aTMOC(EPHOTO TaBICHUS.

3aBUCHUMOCTb BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH Tela

o vk wnN e

H IINIOTHOCTH XHUAKOCTH.
PaBencTBO BBITaJ'IKI/IBaIOHIGI‘/’I CHUJIBI BCCY BBITECHCHHOM KNIKOCTH.

~

8. YcCIJOBHE IUJIABAHUS TEJN: IJIABAHUE WIH MMOTPYKEHUE TEN B 3aBUCHUMOCTH OT
COOTHOIIIEHUSI TUIOTHOCTEHN TeJla U MKUJKOCTH.

Jlabopamopmuuvie pabomul u onvimol.

1. HccnemoBanue 3aBUCUMOCTH Beca Telia B BOJIE OT 00bEMa MOTPYKEHHOM B
KHUJKOCTh YaCcTH Tea.

2. OnpeneneHue  BBITAJIKUBAIOLIEH  CHIIBI, JEHCTBYIOIIEWM HaA  TEJo,
MOTPYKEHHOE B KUIKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITUIKUBAKOIIEH CUIIbI, JEMCTBYIOIIEU HA TEJO
B JKUJIKOCTH, OT MaccChl Tela.

4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOLIECH CHJIBI,
JIEHCTBYIOIICH Ha TEJIO B KUIAKOCTH, OT 00BEMA MOTPYKEHHOHN B KHUIKOCTh
YaCTH TeJa U OT TJIOTHOCTH KHUJIKOCTH.

5. KoncTtpyupoBanue apeomeTpa WIM KOHCTPYHUPOBAaHUE JIOAKU H
OmnpeaeseHue €€ rpy30no bEMHOCTH.

Pa3zjnen 5. PaboTa u MOIIHOCTDH. JHEPIHS.

Mexannueckas pabota. MOLIHOCTS.

[IpocThie MexaHW3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio

paBHOBecHs pbryara. [[pumenenue npaBuiia paBHOBECHS pblyara K 0JI0Ky. «30JI0TOe



npaBuwio» Mexanuku. KIIJ[ mpocTeix Mexanu3moB. IIpocTeie MEXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass »Heprusa. KuHernueckas M NOTCHIMANbHAs SHEPIHUs.
[IpeBpamenne 0JHOrO BUIa MEXaHUYECKOW YHEPTUH B IPYroM. 3aKOH COXPAaHEHHUS
JHEPIUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IpOCTHIX MEXaHU3MOB.

Jlabopamopmuuvie pabomul u onvimol.

1. OmnpeneneHue padOThl CHIIbI TPEHUS TPU PABHOMEPHOM JIBH>KEHHUH TEJNa MO

TOPU30HTAJIIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycioBHI paBHOBECHS pblyara.
3. Hsmepenne KII/I HaKIIOHHOM IJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPaHEHMSI MEXAaHUYECKOU IHEPT M.
8 KJIACC

Pa3nen 6. TenioBbie ABJICHNS.

OCHOBHBIE TIOJIOKEHUS MOJEKYJISAPHO-KUHETUYECKOW TEOPUU CTPOEHUS
BemecTsa. Macca u pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBL, MOATBEPKAAIOIINE
OCHOBHBIE II0JIOKEHHS MOJIEKYJISIPHOKUHETUUYECKOU TEOPUH.

Mogenu TBEPAOro, XKUJIKOTO M Ta3000pa3HOr0 COCTOSHUI BEIIECTBA.
Kpucranmmueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, KUIKOCTEH U
TBEPIBIX TEJI HAa OCHOBE TMOJIOKECHUH MOJEKYJIIPHO-KUHETUYECKOW TEOPHHU.
CmauuBaHMe M KaNWUISIPHBIE SBIEHUA. TEIIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIiepaTypbl CO CKOPOCTBbIO TEIUIOBOI'O JBUKEHUS
yactull. BHyTpenHsis sHeprus. CnocoObl HW3MEHEHHUsS BHYTPEHHEH SHEpruu:
TerIonepeaada u CoBepIieHue padoTsl. Buibl Temionepenayn: TemionpoBOAHOCTD,
KOHBEKLIHS, U3ITyYCHHE.

KonudectBo TemoTel. YenbHas TEMIOEMKOCTh BEIIECTBA. T€TIOOOMEH |
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TeImioBoro OamaHca. IlnmaBnenune wu
OTBEPJICBAHUE KPUCTALUIMYECKUX BEIIECTB. YJENbHAs TEIJIOTA IUIABICHUS.
[TapooOpa3zoBanue u koHaeHcanus. Mcnapenuwe. Kunenue. YjaenbHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATypbl KHUIEHUS OT aTMOCchEepHOro
JABJICHUSL.

BrnaxHocTs BO3ayXa.

DHeprus TOIUINBA. Y AeNIbHAS TEMI0TA CTOPAHUSL.

[Tpuniuner padotsl TemmoBbix nsuratenei KIIJ[ TemmoBoro npuratens.
TernnoBble ABUTATENN U 3aIATA OKPYKAKOLIEN CPEIIBI.

3aKOH COXpaHEHHUS U MPEBPAILICHUS SHEPTUU B TEIIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmonenune OpoyHOBCKOTO JBUKEHUSI.
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10.
11.
12.
13.

Ha6monenue nudysun.

HaGmronienue siBjieHUN cMauyuBaHUs 1 KalMMIIIIPHBIX SBJICHUM.
Hab6mtoieHre TeraoBoro paciupeHus Tedl.

N3menenre naBiieHHs Ta3a MpH U3MEHEHUM O0BEMA W HArpeBaHUU WJIU
OXJIQXKJICHUH.

IIpaBuia u3mMepeHus: TEMIIEPATYPHI.

Bunbl Teruionepenaum.

OxJaxk1eHre PU COBEPILICHUH PaOOTHI.

HarpeBanue npu coBepiieHHH pab0Thl BHSIITHUMHU CHJIAMHU.
CpaBHeHUE TEMIOEMKOCTEN pa3IMYHBIX BEIIECTB.
Habmronenne kunexus.

Habronenre mocTosSHCTBA TeMITepaTyphl TIPH TIJIaBICHHH.
Moenu TeII0BBIX ABUTaTeIeH.

Jlabopamopmuwvie pabomul u onvimbol.

1.
2.
3.

10.
11.

12

OnbIThl IO OOHAPYKEHUIO IEUCTBUS CUJT MOJIEKYJIIPHOTO MPUTSKEHHUSI.
OnbITHI O BBIPAIMBAHUIO KPUCTAIIOB TOBAPEHHON COJIM WM caxapa.
OnpIThl IO HAOMIOJACHUIO TEIUIOBOTO PACIIMPEHUS Ta3oB, >KUIKOCTEH U
TBEPABIX TEJL

Omnpeznenenue 1aBiaeHUs Bo3yXa B OaioHe MIIPULIA.

OnbITEI, AEMOHCTPUPYIOIINE 3aBUCHMOCTH JABJICHUS BO3JyXa OT €ro
00BbEMa U HArpEeBaHUS WM OXJIAXKICHHUS.

[TpoBepka runoTe3sl TUHEWHON 3aBUCUMOCTH IJIMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUYECKOIN TPyOKEe OT TeMIepaTyphbl.

HaOmiogenne wu3MeHeHMs BHYTPEHHEW OSHEpPruu Tejla B pe3yJibTaTe
TeruIonepeaadyu U padoThl BHEIIHUX CHIL.

HccnenoBanue sBJICHUS TEIUIOOOMEHA MPH CMEUIMBAHUHM XOJIOJAHOW H
ropsityeu BOJBI.

Onpenenenne  KOJAMYECTBA  TEIUIOTHI, IMOJYYEHHOrO BOJAOW  IIpU
TEIIO0OMEHE C HarpeThIM METAJUIMYECKUM IIMIUHIPOM.

Ornpenenenue yaeabHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanne nporecca uCnapeHusl.

. OHpCI[GJ'IeHI/IC OTHOCHUTEIbHOU BIAKHOCTH BO3ayXa.
13.

Onpenenenue yaenbHON TEIUIOTHI TUIABICHUS JIbJA.

Pazgen 7. DiekTpryecKue 1 MATHUTHBIE SIBJICHUS.

Onektpuzauus Tena. [[Ba ponxa 3neKTpuUYecKHX 3apsaoB. B3aumoneiricTBue
3apsoKeHHBIX  Tell.  3akoH KynoHa (3aBUCHMOCTH  CHJIBI  B3aUMOJIEHCTBHS
3apSKEHHBIX TEJT OT BEJIMYUHBI 3apPSI0B U PACCTOSIHUS MEXKAY TEIIAMH).

Onextpuueckoe mnoJie. Hampsox€HHOCTh 3siekTpruyeckoro mosd. IlpuHnumm
CYNEpHO3ULIUN PIEKTPUUECKUX MOJeH (Ha KaUeCTBEHHOM YPOBHE).



Hocutenn snexkTpuyeckux 3apsaoB. DIEMEHTAPHBIN 3JIEKTPUUECKUN 3aps/l.
Crpoenne aroma. IIpoBOOHMKM U  JUAPNEKTPUKU. 3aKOH  COXpaHEHHS
3JIEKTPUYECKOTO 3apsiaa.

ONEKTPUUECKU TOK. YCIOBUA CYHIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
HcTouHnKN TMOCTOSHHOTO TOKAa. JIeWCTBUS DSIIGKTPHUYECKOrO0 TOKa (TEIJIOBOE,
XUMUUYECKOE, MArHUTHOE). DJIEKTPUUECKUIN TOK B KUJIKOCTSIX U raszax.

Onektpuueckas  uenb. Cuna  TOoka.  DJEKTPUUECKOE  HANPSDKEHHE.

ComnpoTHBJIECHHE MPOBOJHUKA. YAEIbHOE CONMPOTHBIICHHE BellecTBa. 3akoH Oma
J1s1 yaactka nenu. [locnenoBarenbHoe U napaJuieIbHOE COCTUHEHHUE MPOBOTHUKOB.

Pabota w MomHOCTH dJeKTpudeckoro Toka. 3akoH Jhxoyns—JleHa.
DNeKTpUYecKre Lenu U MOTPEeOUTENN IIEKTpUUEeCcKor sHepruu B ObITy. KopoTkoe
3aMBbIKaHUE.

[TocrossHHBIE MarHUTHL. B3anmoaencTBue NOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. MarHuTHOe Tosie 3€eMJIM M €ro 3HAaueHWe Uil KU3HU Ha 3emuie. OnbIT
Opcrena. MarHuTHOE TOJIe AJIEKTPUIECKOro Toka. [I[puMeHeHre 3J1IeKTpPOMarHuTOB
B TEXHHKE. JIeHiCTBHE MArHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOJBUTATEIIb
MOCTOSIHHOTO ~ TOKa. VICIOJIb30BaHHWE  AJEKTPOJABUrareied B  TEXHHUYECKUX
YCTPOWCTBAX U Ha TPAHCIIOPTE.

Omnbitel @apajnes. SIBneHue sneKTpoMarauTHON uHAyKuuu. [IpaBuio JleHua.
DIIEKTpOreHepaTop. CniocoOb1 ITOJTyYEHHUS DIEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIINY Ha BO30OHOBJISIEMBIX HCTOYHUKAX SHEPTUH.

Hemoncmpayuu.

DJieKTpu3anus Tedl.
JIBa pona 3eKTpUUECKHUX 3apsiI0B U B3aUMOJICHCTBHUE 3apSXKEHHBIX TE.
Y CTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DIEeKTpOCTaTUUECKAsT MHIYKIIHSL.
3aKOH COXPaHEHUs AJIEKTPUUECKUX 3aPsAJI0B.
[TpoBOAHUKH U TUATIEKTPUKH.
MopaenrpoBaHue CUIIOBBIX TUHUN AIEKTPUUECKOTO TOJIA.
HcTOYHUKY IOCTOSTHHOTO TOKA.
JlericTBUSA 3IIEKTPUIECKOTO TOKA.

. DNEKTPUYECKHUI TOK B JKUJIKOCTH.

. ["a30BbIi1 paspsia.

. I3MepeHue cuiibl Toka aMIepmMeTpoM.
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. I3MepeHune 371eKTpPUYeCKOro HalpsiKeHUs BOJIbTMETPOM.

. Peocrar n marazus conpoTuBICHUM.

. BzanmojielicTBue NOCTOSIHHBIX MarHUTOB.

. MonenupoBaHue HEBO3MOKHOCTH Pa3€ICHHUS MOJIOCOB MarHUTA.
. MonenupoBaHrue MarHUTHBIX MOJICH MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.

22

25.

OnbIT Ipcrena.

MarauTHoOE 10J1€ TOKa. DJICKTPOMAarHur.

JlelicTBHE MarHUTHOTO TIOJISI HA TPOBOJAHUK C TOKOM.
DJIEKTPOABUTATEIb ITOCTOSTHHOT'O TOKA.

. UccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHON WHTYKIIVH.
23.
24.

OnbiThl Dapajes.

3aBUCHMOCTh HAMpaBJICHUS] MHAYKIIMOHHOIO TOKa OT YCIOBUM €ro
BO3HHUKHOBEHUS.

DJeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuuvie pabomul u onvimol.

1.

o v k~w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpITbl MO HAONIONEHUIO DBJIEKTPU3ALMU Tel MHAYKUMEH U MpH
COIPUKOCHOBEHHHU.

HccrnenoBanue ACHCTBHS 3JIEKTPUYECKOTO TMOJII HA IPOBOJHUKH U
JUDJIEKTPUKH.

COopka u mpoBepka pabOThI ATEKTPUUECKON 1IEMU TOCTOSHHOTO TOKA.
W3MepeHre U peryampoBaHUe CUIIbI TOKA.

W3MepeHre U peryampoBaHUE HAIIPSKEHMSL.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YEpPE3 PE3UCTOp, OT
COIPOTUBJICHHSI PE3UCTOPA U HAIPSKEHHS Ha PE3UCTOPE.

OneITHI, JEMOHCTPUPYIOIIHE 3aBHCHUMOCTb ANEKTPUYECKOTO
COIPOTHUBIICHHUSI TMPOBOJHMKA OT €ro JUIMHBI, IUIOMIAJH IONEPEYHOro
CEUEHHMs U MaTepuara.

IIpoBepka mpaBuia CIOXKEHUS HANPSOKEHUH NIPU MOCIEI0BATEIIBHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia A CUJBI TOKAa NpPHU MapajuieIbHOM COEAMHEHUU
PE3UCTOPOB.

Onpenenenue padoThI JIEKTPUUECKOTO TOKA, UYILETO YEPE3 PEIUCTOP.
OnpeneneHre MOIIHOCTH  3JEKTPUYECKOIO  TOKA, BBIAEISIEMONW Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, MIYILIETO Y€pe3 JIAMIIOYKY, OT
HaIIpSDKEHUS HA HEW.

Omnpenenenne KIIJ[ HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aMMOJIEUCTBUSI TOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO MOJIsl HOCTOSIHHBIX MarHUTOB MPU UX 00 bEAMHEHUU
U pa3/iesICHUN.

HccnenoBanne AEMCTBUS JIEKTPUUIECKOTO TOKA HA MArHUTHYIO CTPEIIKY.
OneITBl, JIEMOHCTPUPYIOIIKME 3aBUCHMOCTb CHJIBI  B3aWMOZECHCTBHUS
KATYIIKY C TOKOM U MarHuTa OT CHJIbI TOKA U HaIlpaBJIEHUs TOKA B KaTYIIIKE.
N3ydeHue neiicTBUsI MAarHUTHOTO TIOJISl HA MPOBOJHUK C TOKOM.



19. KoHcTpynpoBanue 1 usydeHue padoThl SJIEKTPOIBUTATEIIS.

20. M3mepenne KIIJI anekTpoaBUraTeIbHONM YCTAHOBKH.

21. OnbpITBIL 1O HWCCIACAOBAHUIO SIBICHUSA HJICKTPOMArHUTHON WHAYKIUU:
WCCIICIOBAHNE W3MCHEHUW 3HAYEHHUS W HANpPaBJICHUS HHIYKIIMOHHOTO

TOKa.
9 KIIACC

Pa3nen 8. Mexannueckue siBJICHUS.

Mexannueckoe JaBWkeHME. MarepuanbHas Touka. (Cucrema oOTCuéra.
OTHOCHUTENBHOCTh MEXaHWYECKOro JABWXKEHHUS. PaBHOMEpHOE NpPSAMOJIUMHENHOE
newxeHue. HepaBHoMepHoOe npsMoiMHeiHoOe nBuxkeHne. CpeaHss 1 MTHOBEHHAs
CKOPOCTB TeNa NPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckOpeHHOe mpsiMOJMHEHOe JBHkeHue. (CBoOOAHOE
nageHue. OnsITel [ anues.

PaBHOMepHOE BMXKEHHE MO OKPYXHOCTH. llepmon m vactora oOpalieHus.
JIuneiHas u yriosast CKOpocTH. LIeHTpocTpeMUTENBHOE YCKOPEHHUE.

IlepBbiit 3akoH HproTona. Broponi 3akon Herotona. Tperuit 3akoH HeroToHa.
[IpyHIMD Cynepno3uLIMU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHila TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS IOKOs, IPYyTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpPEHHE CBOOOIHOTO
naneHus. JlBmwxkenne maner BOokpyr Comnna. IlepBas kocMmuueckass CKOpPOCTb.
HesecomMocTts 1 nmeperpys3ku.

PaBHOBecue MarepuanbHOW TOYKU. AOCOMOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpameHuss. MoMeHT cuibl. LIeHTp TskecTu.

Nmnynee Tena. M3meHeHune umnyisca. MMnynse cuiibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEakTUBHOE IBHJKEHHUE.

Mexanndeckass paboTa M MOIIHOCTb. PaboTa cui TSKECTH, YIPYrocTH,
TpeHus. CBsA3b SHEPruM U padboThl. [loTeHIMaNbHas dHEprus Teja, MOJAHATOrO Haj
MTOBEPXHOCTBIO 3eMiu. [loTeHIManbHas SHEprus CKaTtou npyxuHbl. Knnetnueckas
sHeprud. TeopemMa 0 KMHETHYECKOW HHEPruu. 3aKOH COXPaHEHUS MEXaHHYECKOU
SHEPrUMu.

Hemoncmpayuu.

1. HaGmogeHne MeXaHMYECKOTo IBUYKEHUS TeJla OTHOCUTEIbHO Pa3HbIX Tell

OTCYETA.
2. CpaBHEHHME IIyTEH W TPACKTOPHM IBHUKEHHMS OIHOTO W TOrO XK€ Teja
OTHOCHTEJIBHO Pa3HbIX TEJI OTCUETA.
N3mepenne CKopocTH U YCKOPEHUS TPSIMOJIMHENHOTO IBUKECHHUSL.
4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOT'O IBUKEHUS.
HaGmronenue NBUKEHHUS TeJa M0 OKPY>KHOCTH.



8.
9.

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

HaGmonenre MexaHUn4eCKUX SIBICHUH, MPOUCXOSIINUX B CHCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCHUTEIIBHO
KaOuHeTa (QU3MKHU.

3aBUCHUMOCTh YCKOPEHHs Tella OT MAacChl Tela U JAEUCTBYIOLIEH HAa HETO
CHUJIBL.

HaGmronenue paBeHCTBA CHJI TTPH B3aUMOICUCTBUH TEIL.

N3menenne Beca Tena npu YCKOPEHHOM JIBHKCHUH.

Ileperaya uMmnysbca Ipu B3aUMOJIECUCTBUAU TEIL.

[IpeoOpazoBanus YIHEPTUU TPU B3AUMOACHCTBUH TEJ.

CoxpaHeHnue uMIysbca Ipy HEYIPYTrOM B3aMOZEHCTBUH.

CoxpaHeHne UMITyJbca MpHu aOCOTIOTHO YIPYTOM B3aUMOICHCTBUH.
HaOmronenme peak THBHOTO IBUYKEHHSI.

CoxpaHeHre MEXaHUYEeCKOU SHEPTUU ITPU CBOOOTHOM MaJICHUU.
CoxpaHeHre MEXaHUYECKON IHEPrUy NPH JIBUKEHHUH TeNa MOJ IeHCTBUEM

IIPY>KUHBL.

Jlabopamopnuwie pabomout u onvimel.

1.

10.

11.

KoHcTpynpoBaHue TpakTa Mg pa3srOHAa M JAJBHEMIIETO PaBHOMEPHOTO
JIBUKEHUS [APUKA UM TEJIEKKU.

Omnpenenenue cpelHed CKOPOCTU CKOJBbXEHHUsSI Opycka WM JBHXKEHUS
[IapPHUKA 10 HAKJIIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOPEHHsI Tella INPU PAaBHOYCKOPEHHOM JBHKEHUHU 10
HAaKJIOHHOM THIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauaJIbHOW CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIUM MpPU PABHOYCKOPEHHOM JIBJKEHHHM 0€3
HAa4YaJIbHOM CKOPOCTH IIYTHM OTHOCSTCS Kak psJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHHU OJUHAKOBBI.

HccnenoBanne 3aBUCHMOCTM CUJIbl TPEHUS CKOJIBKEHHSI OT CHJIbI
HOPMAaJIbHOTO JAaBJICHUS.

Omnpenenerue k03P GUITHEHTA TPSHUS CKOITBKCHHUSI.

Ornpenenenue KECTKOCTU NPYKUHBI.

Onpenenenue padoThl CHIIBI TPEHUSI TPU PABHOMEPHOM JIBH>KEHHUH TeJa O
TOPU30HTAIBHON MTOBEPXHOCTH.

Onpenenenre pabOThl CHJIBI  YIOPYrocTH NpU TNOABEME Tpy3a C
MCIOJIb30BAaHUEM HEMOJIBH>KHOIO U MOJABMYKHOTO OJIOKOB.

N3yuenue 3akoHa COXpaHEHUS SHEPTHUU.

Pa3nen 9. MexaHnuecKune KoJ1e0aHus M BOJTHBI.



KonebarensHoe aBuxeHne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHUH: TTEPHO/I,
4acToTa, aMIUIMTyAa. MareMaTu4ecKuil U NPy KUHHBIA MasTHUKU. [IpeBpaieHue
SHEPIruu MpH KoaeOaTeIbHOM JIBUKEHUU.

3aryxatonque — koneOaHus.  BeiHyxkaeHHble — KojeOanus.  Pe3oHanc.
Mexanuyeckue BojHBI. CBoiicTBa MeXaHMYeckuX BoJH. IIpomonbHble U
MONEpEYHble BOJHBI. JIMMHA BOJHBI W CKOPOCTh €€ PacrnpOCTPaHCHUS.
MexaHnuecKkue BOIHBI B TBEPAOM TEJIE, CEUCMUYECKHUE BOJIHBI.

3Byk. ['poMKkoCTh 3ByKa M BbicoTa ToHa. OTpaxeHue 3Byka. UHppa3Byk u
yIABTPA3BYK.

Hemoncmpayuu.

1. HaGmonenue konebGaHWil Ten moj JEHCTBUEM CHIIbI TSDKECTU U CHUJIBI
YOPYTOCTH.

HaGmronenne konebanuii Tpy3a Ha HUTH U Ha TIPY>KUHE.

HaGronenrie BRIHYKICHHBIX KOJICOaHUI U Pe30HAHCA.

Pacnipoctpanenue nmpoAoJIbHBIX U MONEPEUYHBIX BOJH (Ha MOJIEIH).

HaGmroenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKyCTHUYECKUH PE30OHAHC.

Jlabopamopmuuvie pabomul u onvimol.

1. OmpeneneHrie 4YacTOThl M TEpHoJa KojeOaHUW MaTeMaTH4YEeCKOIro
MasITHUKA.

o vk wN

2. OmpeneneHre 4acTOThI U IEpUo/ia KOIeOaHU MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH eprojia KoieOaHUi MOABEIIEHHOT O K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTH Tiepro/ia KoieOaHU NPY>KUHHOTO MasiTHUKA
OT MAaccChl rpy3a.
5. IlpoBepka He3aBHUCHUMOCTHU NepHoJa KojeOaHu rpy3a, MOJBEIICHHOIO K
HUTH, OT MACCHI Ipy3a.
6. ONBITBI, JIEMOHCTPUPYIOLIME  3aBUCUMOCTh  Iepuoja  KojeOaHMit
NPYXUHHOTO MasiTHUKA OT MACChl Ipy3a U )KECTKOCTU MPYKUHBI.
7. W3mepeHue ycKopeHHs! CBOOOIHOIO MMaICHUSI.
Pa3neua 10. DiiekTpoMarauTHoe 1moJie ¥ 3JIeKTPOMATHUTHbIE BOJIHBI.
DONEeKTPOMArHUTHOE  MOJie.  JJEKTPOMAarHuTHble  BoJIHBL.  CBOMCTBa
AJIEKTPOMAarHuTHeIX BOJH. lllkama 31eKTpOMarHUTHBIX BOJH. Mcnosbs3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.
OnexkTpoMarHuTHas npupoja csera. CKopocTh cBera. BOJIHOBBIE CBOMCTBA
CBETa.
Hemoncmpayuu.
1. CBOMCTBA 2JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.



Jlabopamopmuuvie pabomul u onvimol.
1. M3ydyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOUIEHOTO

TenedoHa.
Pa3nen 11. CBeToBEBI€E IBJICHUS.
JlyueBas MOJEJIb CBeTa. HUcrounuku CBeETa. [IpssmonuHerHOe

pacnipoctpanenue cBera. 3atmeHust Connua u JIynsl. Otpaxkenue ceera. [Inockoe

3epKaJio. 3aKOH OTPa)KEHUS CBETA.

[Ipenomienne cBera. 3akoH TmpesromiieHHs cBeTa. llomHoe BHyTpeHHEe
oTpakeHHe cBera. lMcrmonb30BaHME TMOJMHOI'O BHYTPEHHETO OTPAKEHUS B
ONTHYECKUX CBETOBOAAX.

JIunza. Xon snydeit B muH3e. OnTuueckas cuctema QoroarmapaTta, MUKpOCKOMNa
U Teneckona. [ a3 kak onTu4eckast cucteMa. ban3opyKkocTs U JabHO30PKOCTb.

Paznoxenue Oemnoro cBera B cmekrp. Ombitel HbioTona. Croxkenue
CIIEKTPaJIbHBIX IBETOB. /{ncniepcus cBeTa.

Hemoncmpayuu.

[IpssMONIMHENHOE pacpOCTPAaHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tomyuenue n300paxkeHU B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.

[Ipenomnenue cBera.

OnTuyecknii CBETOBO/.

Xox myueit B coOuparomiei JImHsze.

XOoq JIy4el B pacCEeUBArOIIEH JIMH3E.

[Tonydenne n300pakeHH ¢ TOMOIIBIO JIMH3.

[Tpuniun nevictBus Gporoanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mopnens riasa.

11. PaznoxxeHue 6enoro cBeTa B CIEKTP.

12. [lonmydenue Genoro cBeTa Mpu CIOKEHUU CBETA Pa3HbBIX LIBETOB.

Jlabopamopmuwvie pabomul u onvimol.

1. HccnenoBaHre 3aBHCHUMOCTH yrja OTPaKEHHsI CBETOBOIO Jiyda OT YIJia
aJICHUS.

2. M3yueHune xapakTepHCTUK U300paXeHHs MMPEAMETa B INTIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH YIUIa MPEIIOMIIEHHS] CBETOBOIO Jiyda OT yIJia
NaJIeHUs] Ha TPAHULIE «BO31YX—CTEKJIIO».

4. IlonyueHue n300pakeHUN C MOMOLIBIO0 COOMPAIOLIEH JTHUH3BL.
Omnpenenenue GOKYyCHOT0 pacCTOSHUS U ONTUYECKOM CUJIbI COOMparoIeit
JIMH3BI.

6. ONBITHI 110 pa3I0KEHUIO O0EJI0ro CBETa B CHEKTP.

OnpIThl IO BOCOPUSTHIO I[BETA MPEIMETOB MPU UX HAOIOJECHHU Yepes3
I[BETOBBIE (DUIIHTPHI.
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Pa3nen 12. KBaHTOBbBIE SIBJIEHUS.

Omnwitel Pesepdopaa u 1utanerapHas Mojaenb aroma. Moxens atoma bopa.
Hcnyckanue u nornomenue ceera aromom. KBanTel. JInHeHyaTble CIEKTPBIL.

PanunoaktuBHOCTh. Anb(a, OeTta- U ramma-usnydeHusi. CTpoeHHE aTOMHOIO
aapa. HykionHas wmozens aromHoro sgpa. HM3zorombsl.  PagunoakTuBHBIE
npeBpaiieHus. [leprnoa nomypacnana aTOMHBIX s1IEp.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAIOBOTO M MAacCOBOrO YMCEIN.
DOHeprus cBsi3M aTOMHBIX siep. CBsi3b Macchl M SHepruu. Peakuuu cuHTE3a U
nenenus snep. Ucrounuku sueprun CoHIA U 3BE3].

SnepHas sHepretuka. JleMCTBUS PAgUOAKTUBHBIX HW3IyYCHUNM HA JKHUBBIE
OpraHU3MBbL.

Hemoncmpayuu.

1. CHekTpbl U3MY4YEHUS U TOTJIOIICHHUS.

2. CHexTpsl pa3IuyHbIX T'a30B.

3. CmekTp Boaopoza.

4. HaGmonenue TpekoB B kamepe Bunbcona.

5. Pabota cuéTunka HOHU3UPYIOLINX U3ITy4EHUN.

6. Perucrpaius nzinydeHus NpupoIHbIX MUHEPAJIOB U MTPOIYKTOB.

Jlabopamopuuvie pabomul u onvimol.

1. HaGmroneHue CIUIONIHBIX U JIMHEMYATBIX CIEKTPOB U3Ty4YCHUSI.

2. HccnenoBanue TpEeKOB: U3MEPEHUE SHEPIHMU YACTUIIBI 110 TOPMO3ZHOMY

nytu (o gororpadusm).

3. M3mepeHue paanoakTUBHOTO (PoHA.

IHoBTOPUTEIHbHO-0000IHA NI MOYJIb.

[ToBTOpHUTENHLHO-0000IIAIONINNI MOAYJIb MPEAHA3HAUCH JJISI CUCTEMATH3allUU
1 00001IeHUS TPEAMETHOTO COACPIKAHUS U OTBITA JAEATEIHHOCTH, TPUOOPETEHHOTO
Ipy U3Y4YEHUM BCEro Kypca (U3MKM, a TakkKe JJIsi MOATOTOBKU K OCHOBHOMY
rOCY/IapCTBEHHOMY 3K3aMEHY IO (U3MUKe JJIsi 00y4arolIMXCs, BHIOPABIIUX 3TOT
y4eOHBIN TpeaMET.

[Ipy M3ydeHHH AAHHOTO MOJAYJISA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUBI
NEATeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCA JOCTHXKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3ylbTaToB  00y4deHus, Gopmupyercs
€CTECTBEHHOHAYYHAs] TPaMOTHOCTh: OCBOEHUE HAYYHBIX METOHOB HCCIIECIOBAHUS
SIBJICHUW TPUPOALI U TEXHUKHU, OBJIAJICHUEC YMEHUSIMHU OOBSICHITH (HU3NUECKUE
SABJICHUS, TPUMEHSS TOJIyYEHHbIE 3HAHUS, pelmarb 3aJadyd, B TOM YHCIIE
KAueCTBEHHBIE U DKCIIEPUMEHTAIbHBIE.

[TpyHUIMNIHATIEHO AESITENBHOCTHBIN XapaKTEp JAHHOTO pa3jielia peajiu3yercs 3a
CYET TOTO, UTO 00YyJAIOIIHECs BBITIOJIHSIOT 3a/1aHUs, B KOTOPBIX UM MPeIaraeTcs:



Ha OCHOBE TIOJIyYCHHBIX 3HAHUI pacno3HaBaTh M HAy4YHO OOBSACHATH
(u3nyeckue sIBICHUS B OKPYKAIOIIEH MPUPOJIe U TIOBCETHEBHOM JKU3HH;
UCIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIEAOBAaHUS (PU3NUECKUX SIBJICHUI, B TOM
YUCJIE U1 IPOBEPKU TUIIOTE3 U MTOIIYYEHUS TEOPETUIECKUX BBIBOJIOB;
OOBSICHATh HAy4YHbIE OCHOBBI HamOOJIee BaKHBIX JIOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, IPAKTUYECKOT0 UCIOIb30BaHUS PA3JIMYHBIX NCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAIIEHUS U COXPAHEHHUs BCEX MU3BECTHBIX BHUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IIPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHMUSA

N3yuenue (u3MKU Ha ypOBHE OCHOBHOI'O OOLIEro 0Opa30BaHUs HAMpPaBJIEHO

Ha JOCTM)KEHHE JINYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX

pE3yIBTATOB.

B pe3ynbTaTte n3ydeHus PuU3NKA Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOydarorierocss OynyT cOpMUPOBaHBI CICAYIONTUE JTUYHOCTHBIE PE3YIbTAaThl B

YaCTH:

e 1) mATPHOTHYECKOI 0 BOCTIUTAHUS:

e - NIPOSIBJICHHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOMN
busnyecKoil HayKu;

e -IICHHOCTHOE OTHOIIEHHUE K TOCTHXKEHUSM POCCUMCKUX yUEHBIX-(U3NKOB;

e 2) rpa’kIaHCKOr0 M TyXOBHO-HPABCTBEHHOI 0 BOCTIHTAHUSA:

e -TOTOBHOCTb K AKTUBHOMY YYAaCTHIO B 00CYKJIE€HUHN OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
buzuku;

e - OCO3HAaHHE BAXXHOCTU MOPAJIBHO-DTUYECKUX IIPUHLMUIIOB B JEATCIBHOCTH
Y4EHOTrO;

e 3)3CTeTHYeCKOro BOCIIUTAHMUS:

e - BOCIpPHUSTHE 3CTETUUYECKUX KAuyeCTB (PU3NUYECKOW HayKu: €€ rapMOHUYHOIO
ITOCTPOEHMS], CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4) HeHHOCTU HAYYHOI' 0 MO3HAHMUSI:

e - OCO3HAaHUE IEHHOCTH (U3MUECKONM HAayKH KaK MOIIHOTO HWHCTPYMEHTa
[I03HAHUSI MHUPA, OCHOBBI PA3BUTHs TEXHOJIOIMM, BaXKHEWILEH COCTaBIAIOLIEH
KYJIbTYpBI;

e - pa3BUTHE HAYYHOH JIOO03HATENBHOCTH, HMHTEpEca K HCCIIEI0BATENbCKON

NEATEIbHOCTH;

e 5) ¢dopvmupoBaHusi  KYJbTYPbl 3I0POBbI M  J3MOUHMOHAJIBHOIO
OJaronosyqus:

e - OCO3HAaHHE IEHHOCTH O0e30MacHoro oOpa3a JKU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBuUil OE30MaCHOTO TOBEJACHUS Ha
TpPaHCHOPTE, Ha JOporax, C AJIEKTPUUECKHUM M TEIUIOBBIM O00OpYJOBaHUEM B
JIOMAIITHUX YCIIOBUSX;

e - c(hOopMUPOBAHHOCTH HaBbIKA pehJIEKCHU, TPU3HAHUE CBOETO MpaBa Ha OLIUOKY
Y TAKOTr'0 )K€ MpaBa y Ipyroro 4eioBeKa;

e 6) TPYIOBOI0 BOCIIMTAHMSA:

e - AKTMBHOE YYAaCTHEC B PCIICHUM MPAKTHUCCKUX 3adad (B paMKaX CEMBH,
oOpa3oBaTeIbHOW  OpraHu3alMKi, TOpojAa, Kpas) TEXHOJOTUYECKOH U
COLIMAITLHOM HAINPaBICHHOCTH, TPEOYIOMIMX B TOM YUCTIE U PU3NIECKUX 3HAHU;



e - MHTEpEC K MPAKTUYECKOMY U3YUEHUIO TPO(ECCHil, CBA3aHHBIX C (PU3UKOI;

e 7)IKOJIOTHYECKOI0 BOCITUTAHUS

e - OpUEHTAlUs Ha NpUMEHEHUEe (U3NYECKUX 3HAHMUW Ui pelleHus 3agad B
o0JacTH OKpYXKarolleld Cpelbl, IUIAHUPOBAaHUA MOCTYNKOB U OLEHKH HX
BO3MOXHBIX NIOCJIEACTBUHN U1 OKPYXKAIOLIEU CPEBI;

e - OCO3HAaHHE TJIOOAILHOIO XapakTepa HKOJIOIMYECKUX MpoOJeM U MyTed ux
pELIEHNS;

e §8) ajanTanMuM K M3MEHAKIIMMCH YCJIOBHUSIM COLHAJIBHOW M TNPHUPOAHOI
cpeabl:

e - MOTPEOHOCTh BO B3aMMOJECUCTBUM TPH BBINOJIHEHUH HWCCIEAOBAHUN U
IPOEKTOB (DMU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUAM
APYTHX,

e - TIOBBIIIEHUWE YPOBHS CBOEA KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO
JESTEIBHOCTD;

e - TOTPeOHOCTH B (DOPMUPOBAHUN HOBBIX 3HAHHM, B TOM YuCie (POPMYyIHUPOBATH
UJEU, IOHATHS, TUIIOTE3bl O PU3NYECKUX OOBEKTAX U SBICHUSIX;

e - Oco3HaHUE AeHUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH B 00acTh
bu3uKy;

e - IUIAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHNU HOBBIX (PU3MUECKUX 3HAHUIL;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBISBIATH B3aMMOCBSA3U MPUPOABI, OOIIECTBA U
HKOHOMUKH, B TOM YHUCJIE C UCMOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKA CBOMX JEWCTBUU C YYETOM BIMSHUS HA OKPYKAIOLIYIO CpEny,
BO3MOXXHBIX TJI00ATTBHBIX MOCIEICTBHIA.

METAINPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBOSHHMs MPOrpaMMBbI 1O (pru3nKe Ha ypOBHE OCHOBHOT'O OOIIEro
oOpa3oBanus y oOydaromerocs OyayT chopMupoBaHbl MeTampeIMeTHbIe
Pe3yJIbTAThl, BKIIOUAIOIINE I03HABATEIILHBIE YHHBEPCAJIbHbBIC YUeOHbBIC EHCTBHS,
KOMMYHHKATHBHBIC  yHUBEpCAJbHBIC  y4eOHBIC  JCHCTBUS,  PETYJISATUBHBIC
YHUBEPCAJIbHBIC YICOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHbIC YHHBEPCAIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble JJornueckue aeiicTBUS:
e BBIABIATh W XapaKTEPU30BaTh CYIIECTBECHHBIC TMPU3HAKH OOBEKTOB
(s1BEHMIA);
e YCTaHaBJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIUN, OCHOBAHUS J1JIs
0000111eHNS U CPaBHEHUS;



BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHsS B pacCMaTpPUBAEMbIX (aKTax,
JTAaHHBIX U HAOJIOJICHUSAX, OTHOCSAIIMXCS K (PU3MUECKUM SIBJICHUSM;
BBISIBJIATh IPUYMHHO-CJIEICTBEHHBIE CBSI3M IPU U3YUYEHUU (PUINYECKUX
SIBIICHUI ¥ MPOIIECCOB, JENaTh BBIBOJBI C UCTIOIH30BAHUEM JIEAYKTUBHBIX U
VMHAYKTUBHBIX YMO3aKJIIOYEHHUH, BBIIBUraTh TMIIOTE3bl O B3aWMOCBSA3SIX
(U3UYECKUX BEJINYNH;

CaMOCTOSITEJILHO BBIOMPATH CIIOCOO peleHus: yaeOHON pu3nuecKon 3a1auu
(cpaBHEHHE HECKOJIbKMX BapUAaHTOB peEIIeHHs, BbIOOp Hambonee
MOIXOSIIETO C Y4ETOM CaMOCTOSTEIHHO BBIJICIICHHBIX KPUTEPHEB).

Bba3oBble ucciienoBare/ibcKue 1eiCTBUA .

UCTIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUII MHCTPYMEHT O3HAHUS;
IPOBOAMTH IO CAMOCTOSATEIBHO COCTABIEHHOMY IUIAHY OMBIT, HECTIOKHBIHI
¢bu3nyecKkuil HKCIEPUMEHT, HEOONbIIOE HCCIeq0BaHuE (DU3HUECKOTO
SIBJICHUS;

OLIECHWBAaTh Ha TMPUMEHUMOCTb M JOCTOBEPHOCTh HH(OPMAIIHIO,
MOJTYYEHHYIO B XOJI€ HCCIICA0OBAHUS MU SKCIIEPUMEHTA,

CaMOCTOSITENIbHO (OPMYIHPOBATH 00OOIIEHHUS U BBIBOJBI 110 Pe3yJIbTaTam
pOBEIEHHOT0 HAOIIOIEHUS, OIIBITA, UCCIIETOBAHMS;

IPOrHO3UPOBATh  BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUINYECKUX
MPOIIECCOB, a TAaK)KE BBIIBUTATh MPEIIOIOKEHUS 00 UX Pa3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanueii:

MPUMEHSATh Pa3IUYHBIC METOABI, MHCTPYMEHTHI W 3alpPOCHI MPH MTOUCKE U
orOope MH(pOpPMAIMK WIA JAHHBIX C y4ETOM TMPENJIOKEHHON ydeOHOM
dbuznyeckoi 3a1auu;

aHAJIM3UPOBATh, CHCTEMATH3MPOBATh W WHTEPIPETUPOBATH WH(OOPMAIIHIO
pa3IMYHBIX BUIOB U (POPM TIPEICTABICHUS;

CaMOCTOSITEJIbHO ~ BBIOMpATh ONTUMAIbHYIO (OpPMY  IIPEICTaBICHUS
uHDOpMaIIM W WUTFOCTPUPOBATh pENIaeMble 3aJa4d  HECIOKHBIMH
CXeMaMH, THarpaMMaMu, HHOU rpaduKoil 1 ©X KOMOWHAIIUSIMHU.

KoMMyHHKAaTHUBHBIE YHUBepPCAJbHbIe YdeOHbIe 1eiCTBHUS:

B X0j€ OOCYXACHHS y4eOHOro MaTepualia, pe3yabTaTOB JabopaTOPHBIX
paboT M MPOEKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYXIaeMOW TEMBI U
BBICKA3bIBaTh WJICH, HAICIICHHBIC Ha pEIICHWE 3aJadd W TOIICp)KaHWe
0J1aroKenaTeIbHOCTH OOIIEHHUS,

COMOCTABIISITh CBOM CYXJCHUS C CYXKICHUAMH JIPYyrUX YYaCTHHUKOB
nauanora, 0OHapy)KHBaTh Pa3IUIKe M CXOJICTBO MTO3HIIH;

BBIpa)XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;



MyOJIMYHO MPEACTABIATH PE3ybTaThl BHIMOIHEHHOTO (PU3MUECKOTO OMbITa
(9KCTIEpUMEHTA, UCCIIEJOBAHNUS, TPOEKTA);

IIOHUMATh U UCIIOJIb30BaTh IPEUMYIIIECTBA KOMaHAHOW U MHAUBUIYAJIbHOM
paboThI MPU PELIEHUN KOHKPETHON (PU3MUECKOM MpoOIeMBbl;

IIPUHUMATh LIEJIM COBMECTHOM AESTEIILHOCTH, OPraHW30BbIBATH JEHCTBUS
no €€ MAOCTHKEHUIO: paclpeieisaTh poJid, OOCYXKIaTb IIPOLECCHl U
pE3yJIbTaThl COBMECTHOU paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIHOEH;
BBITOJIHATH CBOIO YacTh padOThI, TOCTUTasi KAUECTBEHHOTO pe3yibTara 1o
CBOEMY HalpaBJICHUIO U KOOPAUHUPYS CBOU JAEHCTBUS C JPYTUMH YJICHAMU
KOMaH/IbI;

OLIEHMBATh KauyeCTBO CBOEr0 BKJAJa B OOLIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOATENIHHO C(HOPMYIHPOBAHHBIM YYACTHUKAMHU B3aUMOJICH CTBUS.

PerynsiTuBHBbIC YHHBepcaabHbIe Y4eOHbIe 1eHCTBHA

CﬂMOOpFaHI/ICia]_[HﬂZ

BBISIBIIATH MPOOJIEMBI B )KM3HEHHBIX U YUYE€OHBIX CUTYalUsX, TPEOYIOLINX
JUI pelieHus] PU3NUYECKUX 3HAHUI;

OPUEHTUPOBATHCS B PA3JIMYHBIX IOAXONAaX HPHUHATHUSA  PELICHUN
(MHAMBUAYaANbHOE, MPUHATHE PEIICHHUs B TPYyMIE, MPUHATHE PEIIECHUN
TPYIIION);

CaMOCTOSITEJIbHO COCTABJIATh AITOPUTM pelIeHUs! (PU3NYECKON 3a4auu WK
IUTaHa MCCIEA0BaHUS C YYETOM MMEIOIIMXCS PECYpCcOB M COOCTBEHHBIX
BO3MO>XHOCTEW, apryMEHTHUPOBATh NPEIaraéMble BApUAHThI PEIICHU;
JIeaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEUICHUE.

CaMOKOHTpO.]IL, SMOLMOHAJIBHBIM UHTE/JIEKT:

JlaBaTh aJICKBATHYIO OLIEHKY CUTYyallMH U MPEJIaraTh IUIaH €€ U3MEHEHUSI;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS)  PE3yJIbTaToB
NESITeNIbHOCTH, AaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIESITEILHOCTh (B TOM YHCIIE B XOJ BBIITOJIHEHHUS
Gbu3MUecKoro MCCIENOBaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCA CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HMKILIUX TPYAHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSM;

CTaBUTbH ce0s1 HA MECTO JPYroro 4yejaoBeKa B XOJI€ CIopa UM AUCKYCCUH Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYroro;
MpU3HaBaTh CBOE MPABO HA OIMIMOKY MPH pelieHn: GU3NYECKuX 3a7a4d Win
B YTBEPXKICHHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IIPABO APYTOro.

INPEAMETHBIE PE3YJIbTATBI



K xoH1y 00yueHus B 7 kjiacce peAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTh Y 00YHAIOIIMXCS YMEHUM:

UCIONb30BaTh  TMOHATUS:  (QU3MYECKUE UM XUMHUYECKHE  SIBJICHUA,
HaOJIIO/ICHUE, JKCIEPUMEHT, MOJENb, TUIIOTE3a, CAMHHIIBI (HU3MUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSIHUSI BellecTBa (TBEPIOE,
KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe JIBIDKEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, TMPSAMOJIUHEUHOE), TPAaCKTOpHUs, PABHOACHCTBYIOIIAs
cuna,  aedpopmarus  (ympyras, MJacTU4eckas),  HEBECOMOCTb,
cooOLIaroIIMecs COCyIbl;

paznuyath sBieHus (auddysus, TEMIOBOE JBM)XEHUE YACTHUIl BEIIECTBA,
paBHOMEpHOE  JBWKEHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpIUs,
B3aUMOJICHCTBHUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOW OChIO
BpallleHUs], epeada JaBjIeHUs TBEPIABIMU TEIAMHU, )KUJIKOCTSIMHU U ra3aMH,
atMoc(epHOe [aBJiCHUE, IUIaBaHUE TeEJN, TMPEBPALCHUS MEXaHHYeCKOH
HHEPrUHr) MO OMUCAHUIO UX XapPAKTEPHBIX CBOMCTB MU Ha OCHOBE ONBITOB,
JTEMOHCTPUPYIOMHUX JaHHOE (PU3HUECKOE SBIICHUC;

pacro3HaBaTh  MPOSIBICHWE HW3YYCHHBIX (UBUYECKUX  SBJICHUU B
OKpY)XarolieM MHpe, B TOM uuciie (U3HUECKUE SBICHUS B MPUPOJIE:
MPUMEPHI JIBMKCHHUS C Pa3TUIHBIMH CKOPOCTSMH B JKHBOW W HEKHBOU
NpUpOJE, NCUCTBUE CUJIBI TPEHUST B MPUPOAEC U TEXHUKE, BIUSHUE
aTMoc(epHOro JaBJICHUSI Ha KUBOW OpraHU3M, IJIaBaHUE PhIO, phluaru B
TeJe 4YeJIO0BeKa, MPU ATOM IMEPEBOJIUTH MPAKTUYECKYIO 33]]auy B y4eOHYIO,
BBIJICTISATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (PU3UUECKUX SBIICHUM;
ONMKCHIBATh U3YUYCHHBIC CBOMCTBA TeJ U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3Ys
bu3nUeckue BeIMUUHbBI (Macca, 00bEM, TNIOTHOCTD BEIIECTBA, BPEMS, TTyTh,
CKOpPOCTh, CPEIHSIsl CKOPOCTh, CHJIa YIPYTOCTH, CHJia TSXKECTH, BEC Tela,
CUJIa TpeHus, AaBjieHue (TBEPAOro Tela, )KUIKOCTH, ra3a), BRITAJIKUBAIOLIAs
CWJIa, MEXaHW4YecKass paboTa, MOIMHOCTh, TUICYO CHJIbI, MOMEHT CHJIBI,
KO PUIIMEHT TOJIe3HOr0 JCHCTBUS MEXaHM3MOB, KHHETHYECKas |
MOTEHIUANIbHASL DHEpPrus), MpU OMNUCAHWU TMPABWIBHO TPAKTOBAaTh
(bu3HYECKUI CMBICI UCTIONb3YEMbIX BETUYMH, UX 0003HAUCHUS U €IMHUIIBI
bu3MUeCKX BEJIUYMH, HAXOAUTh (OPMYIbI, CBS3bIBAIOIINE JAHHYIO
(U3UYECKYI0 BEIMYMHY C JPYTUMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKHUE SBJICHUS U TPOLECCHI,
UCIIOJIb3Yys TIPaBWJIa CJIOXKEHHUs CHJI (BIOJIb OJHOW MpsAMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUiIO paBHOBECHUs pblyara (0Joka),
«30JI0TO€ TMPABUIIO» MEXAHWKH, 3aKOH COXPAHEHHUS MEXaHUYeCKOU



SHEPruy, NpHU HTOM JaBaTh CIOBECHYI (OPMYIHMPOBKY 3aKOHA U
3alMChIBAaTh €r0 MaTEMATHYECKOE BBIPAKECHMUE;

OOBSCHATH (PU3MUECKUE SIBICHUS, MPOLIECCHl U CBOMCTBA TEJN, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalluidi NPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJIATh NIPUUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTh OOBsSCHEHUE U3 1-2
JIOTUYECKUX IIAroB ¢ Omopoil Ha 1—2 M3y4eHHBIX CBOMCTBa (PU3MUYECKHUX
ABJICHUW, (PU3NYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemarb pacyéTHele 3agaud B 1—2 JEHCTBUA, HMCHOJB3YyS 3aKOHBI M
dbopmyIibl, CBs3BIBAIONIME (PU3MUECKHME BETUYMHBI: HAa OCHOBE aHaJIM3a
YCIIOBHS 33/1a4M 3alUCBIBaTh KPaTKOE yCJIOBHE, MOJCTABIATh (PU3NUECKUE
BEIMYMHBI B (DOPMyJIbI UM IMPOBOAMUTH PACUEThl, HAXOAUTH CIIPAaBOUYHBIE
JaHHbIE, HEOOXOAUMBIE JJISl PELIEHUs 33]a4, OLEHUBATh PEalTMCTUYHOCTD
NOJy4eHHON (PU3MUECKOMN BEINYUHBL;

pacrio3HaBaTh MpPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MpU IOMOIIU
(bu3NYECKUX METO/IOB, B OMMCAHUN HCCIIEIOBAHUS BBIICISAThH IPOBEPSIEMOE
IPEANOI0XKEHUE (TUIOTE3Y), pa3IndyaTh U UHTEPIPETUPOBATH TOIYYECHHBIHI
pe3yabTaT, HaxOAUTh OUIMOKM B XOJE ONbITA, J€JaTb BBIBOABI IO €rO
pe3ynbTaTam;

IPOBOJIUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUM WU
(u3HYECKUX CBOMCTB TeI: (POPMYIUPOBATH MPOBEPSEMBIE MPEAIOI0KEHUS,
cOOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOT0 000pYA0BaHUS, 3aIIUCHIBATD X0/
OIbITa U (POPMYJIMPOBATH BBHIBOJIBI;

BBINIOJIHATh MPSMbIE W3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena,
00béMa, CHUIIBI U TEMIIEPaTypbl C MCIOJIb30BAaHUEM aHAJIOTOBBIX U
nudpoBBIX TPUOOPOB, 3aMUCHIBATh IIOKAa3aHUS MPUOOPOB C YUETOM
3aJJaHHOM a0CONIOTHOM MOrPEUTHOCTH U3MEPEHU;

MPOBOJIUTH MCCIEIOBAaHUE 3aBUCHUMOCTH OJHOW (PM3NYECKON BEIHUYUHBI OT
JIPYroil C HCIOJNIb30BAHUEM IMPSIMBIX HM3MEPEHHUH (3aBUCUMOCTU ITyTH
PaBHOMEPHO JIBHKYIIET OCS TeJIa OT BPEMEHU JIBH>KEHHSI TENA, CUIIbI TPEHUS
CKOJIbXKEHMSI OT Beca Teja, KauecTBa OOpabOTKM IMOBEPXHOCTEH Tel U
HE3aBHCUMOCTH CWJIBl TPEHHUS OT IUIOLAAU CONPUKOCHOBEHMS TEJ, CHJIBI
VIIPYTOCTU OT YAJIMHEHHUS MPYKHHBI, BBITAIKUBAIOLIEH CHIBI OT 00BEMA
NOTPYKEHHOM YacTU Teja U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH T€JIa, OT TJIyOUHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUN
IUTaBaHUs TE€J, YCIOBUN paBHOBECHsI pbluara M OJIOKOB), y4yacTBOBaTh B
IUIAHUPOBAHUM Y4eOHOro HCCIENOBaHUs, COOMpAaTh YCTAHOBKY U
BBINIOJIHATh M3MEPEHUs, Cenys MNpPeIOKEHHOMY IaHy, (UKCUpOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (DU3MYECKUX BEJIMYMH B BHUJIE



NPEIOKEHHBIX TaOmuI[ U TpaduKOB, JAETaTh BBIBOJABI MO pe3yJbTaTaMm
UCCIIeIOBAHMUS;

MPOBOAUTH KOCBEHHBIE H3MEpPeHHUs (M3UMYECKUX BEJIUYMH (TUIOTHOCTH
BEIIIECTBA )KUJIKOCTH U TBEPAOTO TeJa, CHIIa TPEHUS CKOJIbKEHNUS, IaBJICHHUE
BO3/lyXa, BBITAIKUBAIONIAS CHJIA, JACHCTBYIOIIAs Ha TOTPYKEHHOE B
KHUAKOCTh  TeNOo, KOIPQUIMEHT TOJIE3HOTO  JEHCTBUS  MPOCTHIX
MEXaHU3MOB), CJEIys MPETOKEHHON WHCTPYKIMH: TPH BBITTOJHCHUH
U3MEpEeHUN CcoOUpaTh DKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HAYCHHUE NCKOMOW BEIIWYHMHEI,

coOroaTh MpaBuiIa TEXHUKU 0€30MacHOCTU MpHU paboTe ¢ JIabopaTOPHBIM
o0opyaOBaHUEM;

YKa3bIBaTh MPUHIUIBI JACUCTBUS TPUOOPOB M TEXHUUECKUX YCTPONCTB:
BEChl, TEPMOMETP, AMHAMOMETp, COOOIIAIOUINECS COCYIbl, OapomeTp,
pbIdar, TOJBMKHBIA U HETIOJBHKHBIN OJIOK, HAKIIOHHAS TIOCKOCTB;
XapaKTepu30BaTh TPUHIMIBI JIEHCTBUA W3YYCHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOWCTB C OIMOpPOH Ha HMX OMNHCAHHUA (B TOM YHCIE:
NOJIINITHUKY, YCTPOWCTBO BOAONPOBOJAA, THUIAPABIMYECKUN  Tpecc,
MaHOMETp, BEICOTOMEp, MOPIITHEBOI HACOC, apEOMETP), UCIIONIb3Ys 3HAHUS
0 CBOMCTBax (PM3MUECKUX SBJICHUA U HEOOXOAUMBbIE (PU3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOJUTH  MpPUMEPHl  (HAXOAUTh  HH(OpPMAIMIO O  TPUMEPAX)
MPAKTUYECKOTO HCIOIb30BaHUA (U3MUECKUX 3HAHUW B TOBCEIHEBHOM
KU3HU A1 obecrieueHnss 0€30MacHOCTH Tpu oOpalieHuu ¢ npubdopamu u
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHHUS 370POBBS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MTOBEACHHSI B OKPYXKAIOIIEH Cpejie;

OCYIIECTBJIATh OTOOp UCTOYHUKOB wuH(popmaruu B UWHTepHeTe B
COOTBETCTBUHU C 33/IaHHBIM TTOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYyTEM CpaBHEHUS Pa3IUYHBIX HCTOYHUKOB BBIACIATH
uH(popMaIio, KOTOpas SBISETCS MPOTUBOPEYMBON WM MOXKET OBIThH
HEJO0CTOBEPHO;

WCIIOJIb30BaTh MPH BBITIOJHEHWN yYEOHBIX 3aJaHU HAYyYHO-TIOMYJISIPHYIO
auTeparypy GU3NYECKOro COAepkKaHUs, CIIPAaBOYHbIE MaTEPHAIIbI, PECYPCHI
cetu VHTepHeT, BianeTb NpuéMaMH KOHCIIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HHGOpPMAIMU U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(OpMALUU (PU3UIECKOTO COACPIKAHUS, B TOM
qyclie MyOJUYHO eTaTh KpaTKUe COOOIICHHS O Pe3yJibTaTaX MPOEKTOB WIIH
y4€OHBIX MCCIICIOBAHUMN, TIPU ITOM T'PAMOTHO HCIOJIb30BaTh W3YYCHHBIN



MOHATUUHBIN ammapaT Kypca (HU3UKH, COMPOBOXKIATH BBHICTYIJICHUE
[Ipe3eHTalue;

IpU BBIMOJTHEHUM Y4YEOHBIX NPOEKTOB U HCCICAOBAHHUM paclpenesisiTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C TMOCTABJICHHBIMHU 3aJayaMu,
CIEAUTh 3a BBINOJHEHUEM IUIAHA JEHUCTBUM, AaJEKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJaJd B  JEATEIbHOCTh  TPYIIbl,  BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOACHCTBUE, YIUTHIBASI MHEHUE OKPYKAOIIUX.

K xoniy oOyuenus B 8 kiacce nmpeaMeTHbIe pe3ybTaThl Ha 6a30BOM ypOBHE
JOJKHBI OTpaxaTh c()OPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

UCIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEMJIOBOE JIBHKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUS BELIECTBA, KPUCTAIIINYECKUE U
amMop(HbIE Teja, HACHILEHHBII M HEHACBHILEHHBIM Map, BJIAXHOCTh
BO3JlyXa, TEMIIEpaTypa, BHYTPEHHSsS DJHEPrus, TEIUIOBOW JBUTATElb,
AJIEMEHTAPHBIN 3JEKTPUUYECKUHN 3apsijl, HIEKTPUUECKOE MOJIE, TPOBOAHUKU
U IUDJICKTPUKH, TIOCTOSHHBIM 3JICKTPUYECKUIN TOK, MATHUTHOE TIOJIE;
pa3nuyaTh sBJIEHUS (TEIUIOBOE PACIIUPEHUE U CXKaTHhe, TeIolepenaya,
TEIUIOBOE PaBHOBECHE, CMAYMBAHUE, KaWUIAPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJIEHCAlUsl, IUIaBJIEHUE, KpUCTauh3alus (OTBEpAECBaHUE), KHUIIECHUE,
Terionepeaayda (TEmI0npoOBOIHOCTb, KOHBEKIUS, U3ITy4YEHUE),
ANEKTpU3AIUS Tell, B3aUMOJCHCTBUE 3apsAA0B, ACHCTBUS SJIEKTPUUECKOTO
TOKa, KOpPOTKOE 3aMbIKaHWE, B3aUMOJEWUCTBUE MAarHUTOB, JeHCTBUE
MarHMTHOT'O MOJIS Ha MPOBOAHUK C TOKOM, 3JIEKTPOMAarHUTHAsE UHAYKLIKS)
MO0 ONHWCAHUIO HUX XApPAaKTEPHbIX CBOMCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHHE WM3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpY)XalollleM MHpe, B TOM 4ucie (U3NUecKue SIBJICHUS B MPHUPOJE:
NOBEPXHOCTHOE HATSIKEHUE U KalWUIApHBbIE SBJIEHUS B IMPUPOE,
KpUCTAJUIBl B mpupone, usnydeHue ConHLA, 3aMep3aHHe BOJOEMOB,
MopcKkue 0pu3bl, 00pa3oBaHKUE POCHI, TyMaHa, UHEs, CHETa, AJIEKTPHUECKHE
ABJICHUSI B aTMoc(epe, 3JIEKTPUYECTBO KMBBIX OPraHU3MOB, MarHUTHOE
noJie 3emiid, aperid moarocoB, poJib MATHUTHOTO TOJIS AJIS )KU3HU Ha 3eMIle,
NOJISIPHOE CHUSIHUE, IpPU 3TOM IEPEBOAUTH IPAKTHUECKYIO 3aJady B
y4eOHYIO, BBIIEIATh CYIIECTBEHHbIE CBOMCTBa (MpU3HAKU) (PU3UUYECKUX
SIBJICHU;

OIKCHIBATh U3yYEHHBIC CBOMCTBA T€I U (PU3NUYECKHUE SIBICHUS, UCIIOIb3Ys
¢busnyeckue BEMUYUHBI (TEMIEpaTypa, BHYTPEHHSST YHEPTHs, KOINIECTBO
TEIJIOThI, yJelbHAas TEIJIOEMKOCTh BEUIECTBA, yHAENIbHAs TeIoTa
IUTaBJICHUs], YJelbHas TeIIoTa MapooOpa3oBaHUs, yJejibHas TemIoTa
CrOpaHHsl TOIJIMBA, KOA(PPUIMEHT TMONe3HOro JEHCTBUA TEIJIOBOU



MAIlIMHbI, OTHOCUTEIIbHAS BIAKHOCTD BO3/1yXa, JJIEKTPUUECKUAN 3apsl, CUia
TOKA, DJJIEKTPUYECKOE HANpPsDKEHUE, CONPOTHUBIICHUE IIPOBOJIHMKA,
yJIEJIbHOE COIIPOTHUBIICHHUE BEILIECTBA, pad0Ta U MOLIHOCTb 3JIEKTPUUECKOTO
TOKa), MpU ONHCAHUU TPABWIBHO TPAKTOBAaThb (PU3UYECKHI CMBICIT
UCIOJIb3YEMbIX BEIMYUH, 0003HAYCHUS U €UHUIBI (PU3NUECKUX BETUYMH,
HaxXOAuTh (DOPMYJIbI, CBS3BIBAIOLIME JAHHYIO (DU3MYECKYIO BEJIMYUHY C
JPYTMMH BEIMYMHAMH, CTPOUTh TpaUKU H3YYEHHBIX 3aBUCUMOCTEN
(U3UYECKUX BEJINYHH,

XapaKTepu30BaTh CBOMCTBA Tel, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIONB3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJSIPHO-KMHETHYECKOW TEOPUH
CTPOEHMS BELLECTBA, MPUHLHUII CYNEPIIO3UIMU TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHMs 3apsaa, 3akoH OMa j1s ydacTka Lelu, 3aKOH
Jxoynsa—Jlenna, 3aKk0H COXpaHEHHUs SJHEPTUH, IIPU ITOM J1aBaTh CIIOBECHYIO
(GopMyIMPOBKY 3aKOHA U 3aIIUCBIBATh €I0 MAaTEMATUYECKOE BHIPAIKEHUE;
OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOWCTBAa TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYallMi NPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHHE M3 | —2 JOrM4ecKux
miaroB ¢ omnopod Ha 1—2 HM3y4EeHHBIX CBOWCTBA (PU3UUYECKUX SBIICHUU,
($uU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a7audl B 2—3 JEHCTBHUS, HUCHOIB3yid 3aKOHBI H
dbopmyIibl, CBs3bIBaIONIME (DU3MUECKUE BEIWYUHBL: HAa OCHOBE aHaln3a
YCJIOBMS 3aJlayd 3alMChIBaTh KPATKOE YCJIIOBHUE, BBIABIATH HELOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BbBIOMpATh 3aKOHBI W (QOPMYIIBI,
HEOOXOMMMbIE i €€ peIIeHUs,, MPOBOAUTH pAcYEThl W CPaBHHUBATh
MOJIYYEHHOE 3HaueHue (PU3MUYECKOM BEJIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MPH OMOIIU
(Gu3NYECKUX METO/OB, HCIIONb3Yys OMHCAHHME HWCCIEJOBAHMS, BBIIACIATH
IIPOBEPSIEMOE  NIPEIIIOIOKEHUE, OLEHUBATh IPABUIBLHOCTh IOpSAJKA
IIPOBECHUS UCCIIEIOBAHMS, AEJIaTh BBIBO/BIL;

IPOBOJUTH OMBITHl 1O HAOMIOACHUIO (PU3MYECKUX SBICHUW WIH
(bu3nyecKuX CBOMCTB TeN (KaMWJUIAPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHus NpU M3JIYYEHUU OT IBETa M3Iydaronie (Moryoaromeil)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATypPbl KUIAKOCTU H
IJIOIAaM €€ IIOBEPXHOCTH, DJJEKTpU3alus Tel UM B3aUMOJCUCTBUE
DIEKTPUYECKUX  3apSAA0B, B3aMMOJCHCTBUE ITOCTOSIHHBIX MAarHHUTOB,
BU3YAIIM3allAsl MAarHATHBIX ITOJIEM TIOCTOSIHHBIX MAarHuTOB, JEUCTBUS
MAarHUTHOTO TIOJIA HA IPOBOJHUK C TOKOM, CBOMCTBA DJIEKTPOMAarHMTa,
CBOMCTBA AJIEKTPOABUTATENS TOCTOSHHOIO TOKa): (OpPMYJIMPOBATh



MPOBEPSIEMbIE MPE/IONIO0KEHUS, COOMpaTh YCTAHOBKY W3 MPEJI0KEHHOTO
000py/IOBaHMsI, OMKUCHIBAThH X0/ OMbITA U (HOPMYIUPOBATH BHIBOJIBI;
BBITIOJIHSTH NIPSIMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEIBHON BIAXKHOCTH
BO3/1yXa, CHWJbl TOKA, HANPSKECHUS C WCIOJb30BAHUEM AHAIOIOBBIX
npuOOpPOB U JATYMKOB (PU3UYECKHX BEIIMYWH, CPABHUBATH DPE3YJIbTATHI
M3MEpPEeHUH ¢ yu€ToM 3aJaHHON a0COIIOTHON MOTPEITHOCTH;

MPOBOJIUTH UCCIICIOBAHKUE 3aBUCUMOCTH OJHOU (PU3NUECKOM BEIMUUHBI OT
JIpyroil ¢ MCHOJb30BAHUEM NPSIMBIX HU3MEPEHUN  (3aBUCUMOCTH
COMPOTHUBIICHUSI MPOBOJIHMKA OT €ro JJIMHBI, IUIOIIAJAX TONEPEYHOIO
CEUYCHHS U YJICJBHOTO CONPOTUBIICHUS BEIIECTBA IPOBOAHUKA, CUJIbI TOKA,
UIYIIETO0 4epe3 IMPOBOJHUK, OT HAaNpsHKEHUS Ha  MPOBOJHUKE,
WCCIICIOBAHUE  TOCIEI0BATEIbHOTO M MNApaLUIENbHOIO  COCIMHEHHU
MPOBOAHUKOB): TUUIAHUPOBATh WCCJIEAOBAHHUE, COOMpATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeNys MNPEeIoKEHHOMY IIaHy, (UKCHUPOBATH
PE3yJIbTATHI TIOJYYEHHON 3aBHCHMOCTH B BHJIC TAOJIUIl U TPAPUKOB, J€TIaTh
BBIBOJIBI 110 PE3YJIbTaTaM HCCIIEIOBAHUS;

MPOBOANTh KOCBEHHBIE H3MEpeHUs (PU3NYeCKUX BeIWYHWH (yAeJIbHAS
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTHBJIEHUE MPOBOJHHUKA, paboTra U
MOIIIHOCTh JJIEKTPUYECKOTO TOKA): TUIAHUPOBATh H3MEPEHUs, COOMpPATh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAYSl MPEIJIOKEHHOW WHCTPYKIUHU, U
BBIYUCIIATh 3HAUEHUE BEJIMUUHBIL;

coOrofaTh MpaBuiia TEXHUKU 0€30MacHOCTH MpU padoTe ¢ TabopaToOpHBIM
000OpyAOBaHUEM;

XapaKTepu30BaTh TMPUHIMIBI  JEHCTBUA W3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM Ha UX ONUCAHUs (B TOM YHCIIE: CUCTEMA
OTOIUICHUSI JOMOB, TUTPOMETp, TapoBas TypOrHa, aMIIEPMETP, BOILTMETP,
CUETUMK DJIEKTPUUYECKOW DHEPrUH, JJIEKTPOOCBETHTEIBHBIE MPUOOPHI,
HarpeBaTeIbHbIE AIEKTPOIPUOOPHI (mpumepsl), DIEKTPUYECKHUE
MPEAOXPAHUTENH, SIEKTPOMATHUT, JIEKTPOJIBUTATEINb MOCTOSHHOTO TOKA),
UCIIOJIb3ysd 3HAHUSI O CBOMCTBaxX (PU3MYECKUX SBJICHUW U HEOOXOIUMbIC
bu3ngecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCTHIE TEXHUYECKHUE YCTPOWCTBA WM HU3MEPHUTEIIbHBIE
pUOOPHI IO CXEMaM U CXEMATHUYHBIM PUCYHKAM (3KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIIb BHYTPEHHETO CrOpaHUs,
AJIEKTPOCKOII, PEOCTaT), COCTABJISITH CXEMbl JJIEKTPUUYECKUX Ierehd ¢
MOCJIEA0BATENBHBIM U MAPAJUICIIBHBIM COCIMHEHUEM JJIEMEHTOB, pa3inyas
YCJIOBHBIE 0003HAUEHMS AJIEMEHTOB AJIEKTPUUECKUX 1LICTICH;

NPUBOJIUTH  MpPUMEPhl  (HAXOAUTh  WH(OpPMAIMIO O  MPUMEPax)
MPaAKTUYECKOTO MCMOJIb30BaHUS (PU3NUECKUX 3HAHUN B TOBCEIHEBHOM



XKU3HU Ui obecriedeHus] 0€30MacHOCTH MpU OOpalleHuu ¢ mpudbopaMu U
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHMSI 310pPOBbs U COOJIIOICHUSI HOPM
DKOJIOTUYECKOT0 TIOBEAEHUS B OKPYKAIOIIEN CpPELE;

OCYLLECTBJISATh MOUCK HH(pOpMalMK (PUIUYECKOrO COACpKAHUS B
NuTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHUM W IYTEM CpPaBHEHUS
JIOTIOJTHUTENIbHBIX UCTOYHUKOB BBIIEISATh HH(OPMAIUIO, KOTOPAas SIBISETCS
MPOTUBOPEUYUBON UITU MOXKET OBITh HETOCTOBEPHOM;

WCIOJIb30BaTh MPH BHITIOJHEHWN YUE€OHBIX 3aJJaHUN HAYYHO-TIOMYJISIPHYIO
IUTepaTypy GU3NUECKOro COJAEPKaHUs, CIIPAaBOYHBIE MATEPUAIIbI, PECYPCHI
cetu MHrepHer, Biaxerb nNpu€MaMHM KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHusi MHPOPMAIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIE MHCHbMEHHBIE M KpPAaTKUE YCTHBIE COOOIIEHUS,
0000mass wHOpPMAIMI0O U3 HECKOJBKUX HCTOYHUKOB (HU3HUECKOTO
COJIEp’KaHus, B TOM YHUCIIE MMyOJINYHO MPEICTABISAThH PE3yJIbTaThl MPOCKTHOU
WJIM UCCIIEIOBATENBCKOM AESATENBbHOCTH, IIPU 3TOM I'PaMOTHO UCITOJIb30BATh
U3YYCHHBIM TOHSATUMHBIN ammapaT Kypca (U3MKH, COIMPOBOXKIATh
BBICTYIUIEHUE MTPE3CHTAIIUEN;

IpU BBINOJHEHUU YYEOHBIX IPOEKTOB W HCCIAEHOBAHUN (HU3UUECKUX
IPOLIECCOB PACIPENENATh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUH C
ITIOCTABJICHHBIMH 3aJ]a4aMH, CIEAUTH 34 BBITOJIHEHUEM IUIAHA JIEWCTBUM U
KOPpPEKTUPOBATh €ro, aJeKBaTHO OLIEHUBAThb COOCTBEHHBIH BKJaJa B
JEATENBHOCTD TPYIIIBI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMO/ICVICTBHUE,
MPOSIBIISI TOTOBHOCTD pa3periarb KOH(QIUKTHI.

K xoniy oOyuenus B 9 kijiacce npeaMeTHbIE Pe3yIbTaThl Ha 6a30BOM YpOBHE
JOJKHBI OTpaxaTh C()OPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh IOHSTHUSA: CHCTEMa OTCUY€Ta, MarepuaibHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIFHOCTh MEXAaHHYECKOrO JBIKEHHUA, Aedopmanus
(ynpyras, macTuyeckas), TPEHHUE, LEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3KH, IIEHTP THKECTH, aOCOMIOTHO TBEPAOE TENO,
LEHTP TSAKECTH TBEPAOIO Tejla, PAaBHOBECUE, MEXAaHUYECKHE KOJIEOaHUs U
BOJIHBI, 3BYK, HUH(QPA3BYK U yABTPA3BYK, SJCKTPOMArHUTHBIC BOJIHBI, IIIKaIa
ANEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb U JAJbHO30PKOCTD,
CHEKTPbl UCIYCKaHMs U MOIJIOLIeHUs, alb(da, 6eTa- U raMMa-u3Iy4eHus,
W30TOIIbI, IZIEPHAS SHEPIeTHKA,;

pa3nuyarh SBJICHHS (PAaBHOMEPHOE M HEPABHOMEPHOE IPSMOJUHEHHOE
JBU)KEHUE, PaBHOYCKOPEHHOE MPSAMOJIMHENHOE ABUKEHUE, CBOOOJIHOE
NajieHUue TeJl, paBHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aMMOJEHCTBUE
TEJ, PEaKTUBHOE JBIKEHHUE, KojeOaTellbHOE ABIXKEHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JBUKEHUE, OTPAKEHUE



3ByKa, NMPSAMOJMHENHOE pacHpOCTPaHEHUE, OTPAXKEHUE U MPEIIOMIICHUE
CBETa, IIOJIHOE BHYTPEHHEE OTPAKCHHUE CBETA, pa3ioKeHnue 0eoro cBeTa B
CHEKTp U CIOXKEHUE CIHEKTPaJbHBIX IIBETOB, JHCIEPCHS CBETa,
€CTECTBEHHAs! PaJMOaKTUBHOCTh, BOZHHMKHOBEHUE JIMHEUYATOrO CIEKTpa
U3ITYYEHHUS ) TI0O OMTUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBJICHUE;

pacrmo3HaBaTh NPOSIBIICHWE U3YYCHHBIX (PU3WYECKUX  SBICHUH B
OKpyXaroreM Mupe (B TOM 4Yucie (PU3NYECKUE SBICHUS B TMPUPOJIE:
MIPUJIMBBI U OTJIUBBI, ABMKEeHHE TIaHeT COJIHEUHOW CHUCTEMBbI, pEaKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPUSTHE 3BYKOB IKHWBOTHBIMH,
3eMIIETPACEHUE, CEUCMUYECKHE BOJHBL, I[[yHaMH, 05XO, ILBETa TEl,
ONTUYECKHE SBJICHUS B MPUPOJE, OMOIOTHYECKOE NEWCTBHE BHUIUMOTO,
yIbTparoNIeTOBOTO W  PEHTITEHOBCKOTO W3JIYYCHHM, ©CTECTBEHHBIN
paMOaKTUBHBIA (POH, KOCMHYECKHE JY4YH, PaTUOAKTUBHOE H3IIyYCHHE
NPUPOJHBIX MHUHEPAJIOB, JIEUCTBUE PAJAMOAKTUBHBIX M3JIy4EHUH Ha
OpraHM3M YeJIOBEKa), NMPHU STOM MEpPEBOJAUTH MPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIICISATH CYIICCTBEHHBIC CBOWCTBA (TIpHU3HAKH) (PU3MUECKUX
SIBJICHUM;

OINKCHIBATh U3YyYEHHBIC CBOMCTBA Te U (PU3UUYECKHE SBJICHUS, UCTIOIb3YS
¢duzuyeckre BENIUYMHBI (CpPElHSsE W MIHOBEHHAass CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JBH)KCHUH, YCKOpPEHHUE, IMEPEeMEIICHUE, MyTh, YrioBas
CKOpPOCTh, CUJIa TPEHUs, CUJia YIPYroCTH, CHJIA TSKECTHU, YCKOPEHUE
CBOOOJHOrO TAJCHUsI, BEC Tela, HMIYJIbC TeNd, WMIYIbC CHJIBI,
MEXaHW4ecKass padoTa W MOIIHOCTb, MOTCHIMAIbHAS DSHEPrusi Teda,
MOAHSATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHIMAIbHAS DHEPIUs CKaTOU
MPYKUHBI, KHHETHYECKast SHEPT U, TOJIHASI MEXAHUYECKast IHEPTUsl, IEPUO]]
M 4acToTa KojeOaHuM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IIOKa3aTelb MPEIOMJIEHUS Cpelbl), MpPU OMNUCAHUU
MPABWIBHO TPAKTOBaTh (U3MUECKUH CMBICT WCIOIB3YEMbIX BEJIMYUH,
0003HAYEHUS! M €IUHUIIBI (U3MUECKUX BEJIMYHMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIONINE JAaHHYIO (DH3UYECKYIO BEIMUUHY C JIPYTUMH BEITUYHMHAMU,
CTPOUTH TpahMKN U3YYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJIUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBJICHUS M MPOIECCHI,
UCIIOJb3Yysl 3aKOH COXPAaHEHUs JHEPruu, 3aKOH BCEMHUPHOTO TATOTEHUS,
MPUHLNN CYNEPIO3UIMU CWJI, TPUHUUN OTHOCUTEIbHOCTH [ anumes,
3aK0Hbl HBIOTOHA, 3aKOH COXpPAHEHHSI MMITYJIbCA, 3aKOHBI OTPAXEHUS U
MIPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHUs 3apsI0BOr0 U MacCCOBOTO YHCEN
NpU SIIEPHBIX pEaKklMsAX, MPU ATOM JaBaTh CJIIOBECHYIO (HDOPMYIHPOBKY
3aKOHA W 3aMKChIBaTh €r0 MaTEMAaTUUYECKOE BhIPAKECHUE;



OOBIICHATh (PU3NYECKUE TPOIIECCHl M CBOWCTBAa TEJ, B TOM YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BbISBIATH
NPUYUHHO-CIICJICTBEHHBIC CBA3H, CTPOUTH OOBSICHEHHE U3 2—3 JTOTHYECKUX
iaroB ¢ Omnopod Ha 2—3 H3yYEHHBIX CBOWCTBA (PU3UYECKUX SBIICHUU,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

perraTh pacy€THbIC 33/1a4H (OTUPAIOIIHNECS Ha CUCTEMY U3 2—3 YpaBHCHHH ),
UCIOJIb3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3HUECKHUE BEIMYUHBL: Ha
OCHOBE aHaJlu3a yCJIOBUS 33a4l 3alIMChIBATh KPATKOE YCIOBUE, BHISBISAThH
HEJI0CTAIOIINE WM U30BITOYHBIE JAHHBIE, BHIOUPATH 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBIE [UIsl pELIEHUs, MPOBOAMTH pPACYETHl U OLICHUBATH
PEATMCTUYHOCTD MTOJIy4€HHOT'0 3HaU€HUs (PU3NUECKON BETUYNHBI;
pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEIIUTh MPH TOMOIIU
(Gu3NYECKUX METOMOB, HCIIONb3Yys OMHCAHME HWCCIEJOBAHMS, BBIIACIATH
IpOBEPSIEMOE  MPEANOJIOKEHUE, OLICHUBATh IPABUIBHOCTh IOPSAJKA
NPOBEACHUS  HCCIEAOBaHHWA, JIelaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOJIIOEHUI U OIBITOB,;

IPOBOJUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WM
(¢u3MYeCcKUX CBOWMCTB Tes (M3yyeHue BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUs] PHEPruM, 3aBHUCHUMOCTb IEpHo/a KoJeOaHUN NPYKUHHOTO
MasiTHUKa OT MAacchl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCHMOCTH OT
aMIUIUTYIbl MAJIbIX KOJIEOAHWH, MPSIMOJIIMHEHHOE pacIIPOCTPAHEHUE CBETA,
pasyiokeHue Oesoro cBeTa B CHEKTP, U3YUYE€HUE CBOWCTB M300pakeHUs B
IJIOCKOM 3€pKajie M CBOMCTB H300paKeHHsI MpeaMeTa B coOMparolen
JAuH3e, HAOMIOJEHHE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB M3JIY4YECHHUS):
CaMOCTOSITEJIbHO ~ COOMpaTh YCTAHOBKY M3 HM30bITOYHOrO Habopa
000pyI0BaHMsI, OMUCHIBATH X0/ OIBITA U €r0 Pe3yJbTaThl, OPMYIUPOBATH
BBIBO/IbL;

IPOBOJUTH MPU HEOOXOIMMOCTU CEPUIO NPAMBIX M3MEPEHUM, ompenesss
cCpedHee 3HAUYECHHE W3MEpsAEeMOil BelMMYuHBI ((POKYCHOE paccTOsHUE
coOuparomie JMH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MEpPEeHUs
(M3MEepUTEBHOTO TTPHOOpa);

IPOBOJUTH HCCIECNOBAHUE 3aBHUCUMOCTEH (U3MUECKUX BEJIHYHUH C
UCIOJIb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHHU MIPU
PaBHOYCKOPEHHOM JBWKEHMHM O€3 HayalbHOW CKOpPOCTH, NepHoa
KOJIeOaHU MaTeMaTH4ecKOro MasiTHUKAa OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)kK€HUs CBeTa OT yrja MaJeHus U yria MpeJIoMIICHUs] OT yIia
NajieHus1): TUIAHUPOBAaTh HCCIEAOBAHHME, CaMOCTOATENIbHO COOMpAaTh
YCTaHOBKY, (UKCHPOBATh pE3yJIbTaThl IOJYYEHHOHM 3aBUCHUMOCTH



bu3NYEeCKUX BEIWYMH B BUJE TaONHIl W TpaduKOB, NeJaTh BBHIBOABI IO
pe3yJibTaTaM UCCIEI0BaAHMUS;

MPOBOAUTh KOCBEHHBIC HU3MEPEHUs] (UBUYECKUX BEIUYUH (CpPEeIHssS
CKOpPOCTh 1 YCKOPEHHE Tella IPY PaBHOYCKOPEHHOM JIBUKCHHUH, YCKOPEHHE
CBOOOJHOIO TMAaJIeHUsl, >KECTKOCTh TMPYXKHUHBI, KOIPPUIMEHT TpEeHUS
CKOJIbXKCHHSI, MEXaHH4eckas paboTa W MOIIHOCTh, 4YacTOTa M TEPHOT
KOJIe0aHWT MaTeMaTHYecKOro W MPYKUHHOTO MAasTHHKOB, ONTHYECKAs
cwia coOuparomed JMH3bI, PaJAMOAKTUBHBIA (OH): TIIAHUPOBATH
HU3MEpPEHHUs, COOMpaTh SKCIEPUMCHTAIBHYIO YCTAaHOBKY U BBITIOJHATH
U3MEpEHUs, CIeAysd MPEIJIOKEHHON WHCTPYKIIUHU, BBIYHCIATH 3HAYCHUE
BEJIMYMHBI U aHATU3UPOBATH MOTYYEHHBIE PE3yJIbTaThl C YYETOM 3a/IaHHON
ITOTPEIHOCTH U3MEPEHU;

co0I01aTh MpaBHUJia TEXHUKU O€30MacHOCTH NP padoTe ¢ 1abopaTopHbIM
000pyAOBaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM HW3YYCHHBIX (PU3UYECKUX MOJIETICH:
MaTephalibHass TOYKa, a0CONIOTHO TBEPAOE TEJNO, TOYEHUHBIM HCTOUHMK
CBETa, JIy4, TOHKAs JIMH34a, IUIaHEeTapHasi MOJIeNb aTOMa, HYKJIOHHAs! MOJIENb
aTOMHOTO 5I/Ipa;

XapaKTepu30BaTh TMPUHIMIBI  JEHCTBUS U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWUCTB C OMOpPOH Ha HMX OMHCaHWs (B TOM YHCIE:
CIUIOMETP, NATYMKU TIOJIOKEHUSI, PACCTOSHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TEPUCKOM, (QoToammapaT, ONTHYECKHE CBETOBOJDI,
CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHONB3YysSd 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHUH U  HEoOXoauMble  (U3NYECKHE
3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl U CXEMATUYHBIC PUCYHKU W3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEILHBIX TPUOOPOB U TEXHOJIOTMUECKUX MPOIECCOB IIPU
pelieHUH  y4eOHO-NPAKTUYECKUX 3a/7ay, ONTHYECKHUE CXEMbI st
MOCTPOEHUS N300paXKEHUI B TIIOCKOM 3€pKaie U COOMparoIeH JIMH3E,
OPUBOJUTL  NMpPUMEPHl  (HAXOAUTh  HMH(OpPMAIMIO O  IPUMEPAX)
MPaKTHYECKOTO HCMOJIb30BaHUS (PU3MUECKUX 3HAHUW B TOBCEIHEBHOMN
KU3HU JUIs obecrieueHus: 0€30MacHOCTH MU 0OpallleHUuu ¢ nmpubdopamu u
TEXHUYECKUMU YCTPONUCTBAMU, COXPAHEHHSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO MTOBEACHHSI B OKPYXKAIOIIEH Cpejie;

OCYIIECTBJIATh TMOUCK WHGOpMAMK  (DUIUYECKOTO COAEPNKAHUSA B
HuTepHeTe, caMOCTOSATENBHO (HOPMYIHPYS MMOMCKOBBIN 3allpOC, HAXOAUTh
IYTU OTNpeEeNieHUs] JOCTOBEPHOCTH MOJIYY€HHON MH(pOpMAIMU Ha OCHOBE
MMEIOIINXCS 3HAHUM U JIONMOTHUTENbHBIX UICTOYHUKOB;



UCIIOJIb30BaTh NP BBINOJHEHUN YYEOHBIX 33JaHUIl HAyYHO-TOMYJISIPHYIO
auTeparypy GU3NYECKOro CoAepkKaHus, CIIpaBOUHbIE MATEPHAIIbl, PECYPCHI
cetu VHTepHeT, BIaAeTh MNPUEMAMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHusl HHPOPMAIIUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOLICHHS Ha OCHOBE
uH(pOpMaIM W3 HECKOJIbKUX HCTOYHHMKOB (DU3NYECKOTrO COAEpIKaHMS,
nyOJIMYHO TPEACTABIIATh PE3ybTaThl IPOEKTHON MM UCCIIEA0BATEIbCKON
NeATEeNbHOCTH, TPU OTOM TPAMOTHO HMCHOJIB30BaTh  W3YyYEHHBIN
NOHATUMHBIN amnmapar Hu3y4aemoro paszeia (pU3MKM U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTaluel ¢ Yy4éToM OCOOEHHOCTEH ayauTOpuu
CBEPCTHHKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KJIACC
KosnuecrBo yacos JIEKTPOHHBbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Konrpoisbnsie | IlpakTuyeckue
n/n MPOrpaMMbI Bcero oOpa3oBare/jibHbIEe
padoThI padoThI
pecypchbl
Pa3znen 1. @u3uka u eé posib B NIO3HAHUM OKPY:KaIONIEro Mupa
bubmioreka [IOK
11 D - 2
MI3HKa - Hayka 0 TpHpose https://m.edso0.ru/7f416194
bubmioreka [IOK
1.2 D 2 1
HISHHCCKHE BETHHIHET https://m.edso0.ru/7f416194
bu6moreka [JOK
13 E 7 2 1
CTECTBEHHOHAYYHBIN METO/ MO3HAHUS httos://m.edsoo.ru/7f416194
Uroro no paznemy 6
Pa3nen 2. [lepBoHayajibHbIe CBeICeHUS O CTPOEHUM BelllecTBa
bu6mmoreka [JOK
2.1 C 1
TpOCHHE BemecTEa https://m.edso00.ru/7f416194
29 JIBM>KE€HHME U B3aUMOI€H CTBU € YaCTHUI] 2 1 bu6moreka [JOK
' BEILIECTBA https://m.eds00.ru/7f416194
bubmioreka [IOK
2.3 Ar 2
PETaTHBIC COCTOMHIA pettiectna https://m.edso0.ru/7f416194
Uroro no pazneny 5
Paznen 3. /IBu:KeHHE ¥ B3anMo/ieilicTBHE TeJl
bubmuoreka [IOK
3.1 M 3
CXAHHHACCKOE ABIDREHIE https://m.edso0.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

bubmoteka [IOK

32 Hrepuis, macea, n0THOCTS 4 ! https://m.edso00.ru/7f416194
bu6moreka [JOK
33 Cuna. Buaer cu 14 2 https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Pa3nen 4. JlaBiienne TBEPABIX TeJl, :KMIKOCTEN U ra3oB
41 Hasnenue. [lepenaya naBineHus TBEPIBIMU 3 bu6mmoreka [JOK
' TeJaMH, JKUJKOCTSIMU U Ta3aMHu https://m.edsoo.ru/7f416194
bu6moreka [JOK
4.2 JlaBACHHE JKHIKOCTH > https://m.edsoo0.ru/7f416194
bubmioreka [IOK
43 A 6
TMOC(EpHOE TaBIICHUE https://m.edso0o.ru/7f416194
JlelicTBUE )KUAKOCTH U ra3a Ha Orpy>KEHHOE bubmoreka [IOK
4.4 7 3
B HHUX T€JIO0 https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pa3nen 5. Pabora u MOIIHOCTh. DHeprust
bubmioreka [IOK
51 Pab6 3 1
aboTa i MOMHOCTH https://m.edso0.ru/7f416194
bubmioreka [IOK
2 I1 1
> POCTDIC MEXAHIME! > https://m.edso0.ru/7f416194
bu6moreka [JOK
53 M 4 1
CXAHIHACCKAT SHEPTHA https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 I[TPOT'PAMME 68 12



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

8 KJIACC

KounuecrBo yacos DJIEKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM nudpoBbie
Ne i/t P Konrposbubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero oOpa3oBare/jibHbIEe
padoThI padoThI
pecypchbl
Pa3nen 1. TerioBble siBJIeHUS
bu6mmoreka [JOK
11 C i 7
TPOSHEE  CROECTRE SEeCina https://m.edsoo.ru/7f4181ce
bubmioreka [IOK
1.2 T 21 1 5
CILTOBBIC HpOnecent https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DinekTpuyecKue 1 MAarHUTHbBIE SIBJIE€HUSA
21 DneKkTpuUecKue 3apsiibl. 3apsHKEHHBIE Tena 7 1 bubmotexa [IOK
' Y UX B3aUMOJICHCTBHE https://m.edso0.ru/7f4181ce
bu6moreka [JOK
2.2 I1 i i 20 2 7
OCTOTHIBIH SJICKTPHITCCIIH TOK https://m.edsoo.ru/7f4181ce
bubmioreka [IOK
2.3 M 6 1 15
ATHITTHDIC ABIICHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 ) 4
HERIPOMATHIIEA MRS https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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 KIIACC

KounuecrBo yacos DJIEKTPOHHBbIE
HaunmeHoBaHHe pa3iesioB U TeM uudpoBbie
Ne i/t P Konrposbubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero oOpa3oBare/jibHbIEe
padoThI padoThI
pecypchbl
Paznen 1. Mexanuveckue siBJeHHS
11 MexaHn4uecKoe IBUKEHNE U CIIOCOOBI €T0 10 1 bu6moreka [JOK
' ONHUCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
1.2 BzaumogeiicTBue Te. 20 1 3
MMOACHETERE Te https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
1.3 3aKOHBI COXpaHE 10 3
KOHBE COXPAHCHIT https://m.edsoo.ru/7f41a4a6
Uroro no paznemy 40
Pa3znen 2. Mexanudyeckue KoJ1e0aHUS U BOJTHBI
bu6moreka [JOK
2.1 M 0 7 3
CXAIHECIHE ROTEOATI https://m.edso0.ru/7f41a4a6
bubmioreka [IOK
2.2 M .3 8 1 3
CRATIHECKHE BOTHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nen 3. D1eKTPOMATHUTHOE 10JIe M DJI€KTPOMATHUTHBIE BOJIHBI
31 DJIEeKTPOMarHUTHOE MOJie U 6 5 bubmuorexa [IOK
' AJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no paznemy 6

Pasnena 4. CBeToBbIE ABJICHUA



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

41 3aKOHBI PACIPOCTPAHCHUS CBETA 6 2 bubmorexa HOK
' pacnpoctp https://m.edso0.ru/7f41a4a6
bu6moreka [JOK
4.2 JIMH3BI U ONTHYECKHE TPHOOPHI 6 3 https://m.edsoo.ru/7fA1ada6
bu6mmoreka [JOK
4, P 2
3 asoKeHue 0eyoro cBeTa B CIEKTP 3 httos: //m.edsoo.ru/7fA1ada6
Hroro no pasneny 15
Paznen 5. KBanTOBBI€ SIBJICHUS
bu6mmoreka [JOK
51 HcnyckaHnue v OTJIOIEHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/741a4a6
bubmioreka [IOK
52 (TpOCHHE aTOMHOTO AP 6 ! https://m.edsoo.ru/7f41a4a6
bubmoteka [IOK
53 s 7 1
AISPHEIE peakitan https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nen 6. IloBTOpUTE/ILHO-0000 A0 IMIT MOAY.Ib
6.1 [ToBTOpEeHuE 11 0000IICHHE COMEpKAHUS 9 5 bubmoreka [IOK
' Kypca Qpusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 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




HOYPOYHOE INTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacos

Bcero

KoHTposabHbIe
padoThI

IIpakTnuyeckue
padoThI

Jlara
U3yYCHUS

DJIEKTPOHHBbIE
nupposbie
oOpa3oBare/ibHbIEe

pecypchl

®duznka — HayKa O PUPOJE.
SBnenus npupoasl. Duznveckue
SIBJICHUS

MexaHn4decKue, TCIJIOBRIC,
ANEKTPUUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

dusnueckue BeMMYUHBI U KX
nU3MepeHue

VYpok-uccnenoranue "N3mepenne
TeMIepaTypbl IPHA TOMOIIH
JKUJKOCTHOTO TEPMOMETPA U
JlaTYMKa TeMIepaTypsl”

Kax ¢u3uka u npyrue ecTecTBeHHbIE
HayKH U3y4aroT NPUPOAY.
EcTrecTBeHHOHAYUHBII METO
no3Hanus. Onucanue GU3nIeCKux
SIBIICHUH C IIOMOIIBIO MOACICH

bubmioreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[IpoBepka
THUIIOTE3bI: JaJbHOCTh MOJIETA
HIapuKa, mymneHHoro



https://m.edsoo.ru/ff09f72a

TOPU30HTAIBHO, TEM OOJIbIIIE, YEM
Oomblie BpICOTA MycKa"

Crpoenue Bemecta. ONbITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE bubmorexa [IOK
https://m.edsoo.ru/ff09fe0a
CTpPOCHHE BEIIEeCTBA
8 JIBMDKCHUE YaCTHI] BEIICCTBA bubmorexa HOK
https://m.edsoo.ru/ff0a013e
Ypok-uccinegoBanue «OnbITH 11O
9 HaOJIFOIEHUIO TEIJIOBOIO
paciIMpeHus ra3oB
10 ArperaTHbie COCTOSIHUS BEIIECTBA
B3auMocBs3s Mexy cBOMiCTBAaMU
BEIIECTB B Pa3HbIX arperaTHbIX
1 COCTOSIHUSIX Bl X bu6mmoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOOBI
MexaHn4YecKoe ABHKCHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmmorexa LIOK
https://m.edso0.ru/ff0a05c6
JIBIDKCHHE
bu6moreka [JOK
13 Cropocte. Enunuust ckopoctu https://m.edsoo.ru/ff0a079c
14 Pacyer myTu u BpeMeHU ABUKEHUS bubmiorexa [JOK
https://m.edsoo.ru/ff0a0ae4
HNuepums. 3aK0H HHEPIUH.
15 BsapII)MoneﬁCTBHe TeJ'IpKaK MMpUYMHA bubmmorexa LIOK

HN3MCHCHHA CKOPOCTH ABHUKCHUA TECII

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

IInoTHOCTH BemecTBa. Pacuer Macchl

bubmuoreka [IOK

16 1 00beMa TeJjia Mo €ro IMIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlabopaTopnas pabora
17 «OmnpeneneHue MIOTHOCTH TBEPAOTO
Tena»
18 Pemienue 3aga4 mo Teme bubmioreka [IOK
"ITmoTHOCTS Bemecrsa" https://m.edsoo.ru/ff0al23c
Cua kak XapakTepucTuKa
19 B3auMozericTeus Teil. Cua
ynpyroctu. 3akoH ['yka
JlaGopaTopHas pabota «M3yueHue
20 3aBUCUMOCTH PaCTSDKECHUS
(medopmanun) IpyKUHBI OT
IIPHIOKEHHOW CUJIBI»
21 SIBnenue tarorenus. Cuiia TSHKECTH
CBsI3b MEXY CHIION TSDKECTH H
22 Maccoii Tena. Bec tena. Pemienue bubmorexa [JOK
y | https://m.edso0.ru/ff0al778
3a7a4 1o Teme "Cuna TsoKecTH
CuJia TSDKEeCTH Ha IPYTUX IJIaHEeTax.
23 dusnueckne XxapaKTepUCTHKU bubmorexa [IOK
https://m.edso0.ru/ff0a1502
IJIaHET
bubmioreka [IOK
24 Hsmepertite cit. Jliamomerp https://m.edsoo.ru/ff0al8cc
bubmioreka I[IOK
25 Bec rena. Heecomocts https://m.edso0.ru/ff0al778
CrnoxeHue IBYX CHJI, HalpaBJICHHBIX
26 10 OJTHOU TIPSIMOIA. bubmiorexa [JOK

PaBHozeiicTByIOMIAs CUIT

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

27

Pemenune 3amad no teme
"PaBHopelicTByOIas "

28

TpeHue CKOIbKEHUS U TPEHHUE
nokos. TpeHue B mpupojie u
TEXHUKE

bubmuoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

JlaGopatopHas pabora «M3ydyenue
3aBUCUMOCTH CHJIBI TPEHUS
CKOJIbKCHMS OT CUJIbI JaBJICHUS U
XapaKTepa COIPUKACAIOLIUXCS
IIOBEPXHOCTEI»

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

30

Pemenue 3a1a4 Ha onpeneneHue
PaBHOECHCTBYIOIIEH CHUJIbI

31

Pewenune 3amay no remam: «Bec
tenay, «['paduueckoe n3o0pakeHue
cuiy, «CHIIbI»,
«PaBHOJEHCTBYIOIIAS CHID

bu6moreka [JOK
https://m.edsoo.ru/ff0alde0

32

KonrtponeHas pabota no temam:
«MexaHHUeCKOe IBHIKEHHUEY,
«Macca, mI0THOCTHY, «Bec Tenay,
«['paduueckoe n300paxeHne cui»,
«Cuiib»

33

JaBnenune. Crioco0bl yMEHbBLIECHUS U
YBEJIWYECHUSI 1aBJICHUS

bubmioreka [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBrieHue ra3a. 3aBUCUMOCTh
IaBJIEHHS Ta3a OT 00bEMa,
TEMITePATYyPhI

bu6moreka [JOK
https://m.edsoo.ru/ff0a2376



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

[Tepenaua naByieHust TBEPABIMU

bubmuoreka I[IOK
35 TeJaMM, JKHUJKOCTIMM U T'a3aMu.
https://m.edsoo.ru/ff0a25b0
3akon Ilackams
JlaBiieHre B )KUJIKOCTH U Ta3e,
36 BBI3BAHHOE JEHCTBUEM CHIIBI bubmorexa OK
A https://m.edsoo.ru/ff0a2718
TSDKECTU
37 Pemenue 3amau no teme «JlapieHue bu6moreka [JOK
B KHIKOCTH U rase. 3axkoH [lackaisy https://m.edsoo.ru/ff0a2826
bubmioreka [IOK
38 Coo0
OODIIATOTIHECH COCYBI https://m.edsoo.ru/ff0a2970
39 I'mapaBimryeckuil mpecc bubmnorexa [OK
AP p https://m.edso0.ru/ff0a3136
40 Manowmerpsl. [TopiHeBoi
KHUIKOCTHEIA HAcoC
Atmocdepa 3emiu. [Ipnannbl
CYIIIECTBOBAHMS BO3YIIHOM
T o bubmoteka [JOK
41 0005104k 3eMiIi. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOro AaBJIEHUS OT BHICOTHI
HaJl ypOBHEM MOpsI
Bec Bo3ayxa. ATMochepHoe bubmuotexa [IOK
42
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atMmochepHOro bubmoreka [IOK
nasienus. Onsit Toppuuenam https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 JIaBJIEHUS OT BEICOTHI HaJl YPOBHEM bubmorexa LHOK
yp https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoua. AtmochepHoe bubmmoreka [IOK

JAaBJICHUC Ha pa3JIMYHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



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

Pertenune 3agay no teme

46 "AtmocdepHoe naBieHue"
JleficTBHE )XKUIKOCTH U T'a3a Ha Bumiorexa LLOK
47 FOTPYNEHHOE B HHX TEO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGopartopHast padorta
48 «Ormpepenenne BEITATKUBAIOIICH bubmioreka [IOK
CHUJIBI, IEWCTBYIOIIECH HA TEJO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUIKOCTH
JlaGopaTopHast paboTa 1o Teme
" «MccnenoBanue gaB:I/ICI/IMOCTI/I Beca BuGmiorexa LIOK
Tella B BOJIE OT 00bEMA
HOTpyKEHHOM B KHIKOCT HACTH https://m.edsoo.ru/ff0a3514
TEenay
bu6moreka [JOK
50 llnapatiite Ten https://m.edsoo.ru/ff0a3a96
JlabopaTopnas pabora
"KoHcTpynpoBaHue apeoMeTpa uin
51 KOHCTPYHPOBAHUE JIOJKH U
ompeJieNieHne eé
rpy30n01bEMHOCTH"
Pemenue 3aau no temam:
59 «IlnaBanue cynos. bubmuorexa [IOK
BosnyxonnaBanuey, «/laBnenue https://m.edsoo.ru/ff0a3654
TBEPABIX TEI, )KUJIKOCTEH 1 Ta30B»
53 Mexanndeckasi paborta lr?tlflfsj?/l;l;.T:;sifS/I:fOﬁ 82
54 MomocTs. EAMHUIIE MOIITHOCTH bubmorexa [IOK

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

55

Vpok-uccinenoanue "Pacuér
MOIIHOCTH, pa3BUBAEMON PU
noabéMe mo JecTHuIle"

56

IIpocThie MexaHU3MBI. Phiuar.
PaBHOBecue cuit Ha peryare

57

KonTtposnpHas pabota o reme
«/laBiieHUE TBEPABIX TEIL,
JKUIKOCTEHN U Tra3oB /
Bcepoccuiickas mpoBepodHas
pabora

58

PesepBHbIii ypok. Pabota ¢
TEKCTaMHU 110 TeMe «/laBneHue
TBEPBIX TEII, KUAKOCTEH U ra3oB» /
Bcepoccuiickas nmpoBepoyHas
pabora

bu6moreka [JOK
https://m.edsoo.ru/ff0a4ffe

59

Peruaru B TexHuKe, OBITY U IPUPOJIE.

JlabopartopHas pabora
«HccnenoBanue ycaoBuit
paBHOBECHS PbIYara

0.5

bu6moreka [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3agad no reme «Y CIOBUS
paBHOBECHS pblyara

bu6moreka [JOK
https://m.edsoo.ru/ff0a48a6

61

Koaddunment nonesnoro aecTpust
Mexanusma. Jlabopatopuas pabora
«M3mepenne KII/] HakimoHHON
TIJIOCKOCTH

0.5

62

Permenne 3agau mo Teme "Padora,
MoiHoCTh, KIT/"

bu6moreka [JOK
https://m.edsoo.ru/ff0a4c48



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

63

MexaHuueckasi 3Heprusi.
Kunernueckas u noreHuuagbHas
SHEPrus

bubmuoreka I[IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUs MEXaHUYECKOU
SHEpPruu

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

65

YPOK-3KCIEPUMEHT 10 TEME

"JKCrnepuMEHTAIIBHOE OIIpEIe/ICHUE

A3MEHEHNST KHHETUYECKOH U
MOTEHIINAIBHON SHEPTrUu Mpu
CKaTLIBAHHMH TeJIa 110 HAKJIOHHOH
IUIOCKOCTH"

66

KonTponbsHas pabora 1o teme
«PaboTa ¥ MOITHOCTh. DHEPrUs»

67

Pe3epBHblii ypok. Pabora ¢
TEKCTaMHU I10 TeMe "MexaHudeckoe
nBwkeHue"

bu6moreka [JOK
https://m.edsoo.ru/ff0adee6

68

Pe3epBHblii ypok. PaboTta ¢
TekcTamu 1o Teme "PaboTa.
Mo1HoCTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOI'PAMME

68

12



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

8 KJIACC

KosnuecrBo yacoB DJIEeKTPOHHBIE
[
Jr:;-n Tewma ypoka Bcero Kourpoavibie | Hparkrieckite i[:;:eﬂl/lﬁ :)Ig[()bal:():;:fenbnme
padoThI padoThI pecypenI

OCHOBHBIE MOJIOKEHUS

1 MOJIEKYJIAPHO-KUHETHUYECKOMN 1 bu6motexa LIOK
TEOPHUH U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS

2 Macca 1 pa3mep aTOMOB U MOJIEKYT 1
Mopenu TBEpAOTO, JKUIKOIO 1

3 ra3006pa3H01:;0 COC’TOﬂHI/Iﬁ 1 bubmorera TIOK
BeleCTBa https://m.edsoo.ru/ff0a540e
OOBsCHEHUE CBOMCTB TBEPIOTO,
JKUJIKOTO ¥ Ta3000pa3HOro

4 COCTOSIHUM BEILIECTBA HA OCHOBE 1
MOJIOKEHU I MOJIEKYJISIPHO-
KHHETUY €CKON TEOPUH

5 Kpucrammueckue u amopgHbIe 1 bubmoteka [IOK
Tena https://m.edsoo.ru/ff0a5800

5 CMauuBaHue ¥ KallWUISIPHOCTb. 1 bu6mmoreka [IOK
IToBEepXHOCTHOE HATSHKEHHUE https://m.edsoo.ru/ff0a5530

7 TemioBoe pacipeHue 1 cKaTHe 1 Butamorexa [IOK

https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBs3b TeMIlepaTypbl

8 CO CKOPOCTBIO TEILIOBOTO IBUKEHHS 1
YacTHUIl



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

TCIIJIOTa CroOpaHusa

9 Buytpennsis sneprusi. CriocoObl bu6muotexa LIOK
W3MCHEHUS BHYTPEHHEH SHEpPrun https://m.edsoo.ru/ff0a5c60

10 Buasl Tenonepenaun bubmorexa OK

https://m.edso0.ru/ff0a6412
Ypoxk-koHpepenmus "[IpakTudeckoe

1 HCIIOJIb30BAaHUE TETIOBBIX CBOMCTB bubmmoreka [IOK
BEILIECTB U MAaTEpPUAJIOB B IIEISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHns"

12 KonnyectBo TemioTel. Y aeapHas but6mmoreka IIOK
TEMJI0EMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHUE TEIJIOBOro OanaHca.

13 TSHJIOO6MCH U TETJIOBOE bubmmorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlabopaTopnas pabora

14 "UccnenoBanue sSIBICHUS but6mmoreka [TOK
TernIooOMeHa Iy CMEIIMBaHuU https://m.edsoo.ru/ff0a6a98
XOJIOJHOM M Topsiueid BOAbI"

Pacuer konMuecTBa TEIIOTHI,

15 HE0O0XOAMMOTO /IS HAarPEBAHUS
TEJIa ¥ BBIAEISIEMOr0 UM TIpU
OXJTAKICHUU
JlabopaTopHas pabora

16 "Ol‘[pﬁl{@ﬂiHI/IC ];)/z[eanoﬁ Bubmorexa LIOK

. https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA
17 OHeprus TOIMBA. Y ieIbHas bu6motexa [IOK

https://m.edsoo.ru/ff0a7b5a



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

18

[LnaBnenue U OTBEpAECBAHUE
KPUCTAJUTMYECKUX TeJ. Y eNbHast
TEIJIOTA IIJIaBJICHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0a71d?2

19

JlabGopaTopnas pabota
"Onpenenenue yaeabHON TeTIOThI
MJIaBJeHUS Jbpaa"

but6mmoreka [TOK
https://m.edsoo.ru/ff0a72fe

20

ITapooGpa3oBaHMe ¥ KOHEHCALIMSL.
Hcnapenune

bu6moreka LIOK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y nenpHas Teniaora
napooOpa3oBaHUs U KOHICHCAIINH.
3aBUCUMOCTh TEMIIEPATYPhI
KHIICHHS OT aTMOC(HEpHOTro

JaBJICHUSI

bub6moreka IIOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
paborta "OmnpeneneHue
OTHOCHUTEIBHOMN BJIAYKHOCTH
BO3/yXa"

bub6moreka IIOK
https://m.edsoo.ru/ff0a7628

23

Pemienue 3aa4 Ha OIIPECACIICHUC
BJIA’)KHOCTH BO3ayXa

24

[IpuHIIUTIBEI paOOTHI TETIIIOBBIX
nsurareneif. [lapoBast TypOuHa.
JIBuraTens BHyTPEHHErO CTrOPaHUS

25

KIIJI TenioBoro aABUraTes.
TemnoBble IBUraTENH U 3aIIATa
OKpY’KAIOIIEH CpeJIbl

bub6mmoreka IIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U IPEBPALLECHUS
SHEPruu B TCIJIOBBIX ITpOLeCCax



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[TonroToBKa K KOHTPOJILHOM paboTe
o Teme "TensoBsie SBICHUS.

bubmmoreka [IOK

21 M3MeHeHune arperaTHplx COCTOSHUM https://m.edsoo.ru/ff0a83f2
BemecTna"

KonTtponsHas pabora o reme

28 "TeHJfOBBIe SIBJI;GHI/ISI. N3menenue brbmorexa [IOK

https://m.edsoo.ru/ff0a86ae
arperaTHhIX COCTOSTHUH BerecTa"

29 Onektpusanus ten. J[Ba pona
ANEKTPUYECKUX 3aPsI0B
Ypok-ucciaenoBanue

30 "DIeKTpU3anys TeJI MHIYKIU el 1
MpU COMPUKOCHOBEHUN"

31 B3anMoneiicTBue 3apsyKEHHBIX TEL. bu6moreka LIOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNEeKTpUUECKOoe MoJIe.

32 HanpsbkeHHOCTB 37IEKTPUYECKOro bu6moreka [IOK
nosist. [TpuHnun cyneprozunuun https://m.edsoo.ru/ff0a8a0a
IEKTPUY ECKUX TTOJIEH
Hocurenu snekTpuyueckux 3apsiaoB.

33 OnemeHTapHbIii 3apsa. CTpoeHue
aToma

3 [IpoBOAHUKY U JTUAIEKTPUKH. 3aKOH but6mmoreka IIOK
COXPaHEHMS HJICKTPUUYECKOTr0 3apsijia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1a4 Ha NpUMEHEHHE bubmmoreka LIOK
CBOWCTB 2JIEKTPHUECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIOBUS €ro

bubmmoreka [IOK
36 cymectBoBaHusl. MlcTouHMKN

QJICKTPUUCCKOI'0O TOKa

https://m.edsoo.ru/ff0a95a4



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

bubmmoreka [IOK

37 €MCTBHSI AIIEKTPUIECKOT O TOKA
A P https://m.edsoo.ru/ff0ad96b2
VYpok-uccinenosanue "Jleiicreue

38 SIIEKTPHYECKOTO MOJIS Ha 1
MPOBOAHUKH U TUDJIEKTPUKH"

39 DNEeKTPUYECKUN TOK B MEeTaJLIax, bubmmorexa [IOK
JKUJTKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838

40 DrexTpudeckas Lemb U e€
COCTaBHbIE YaCTH
Cuna Toka. JJabopatopnas pabota

41 "3mepenue u eI; J'H/Ip OBa}IzI/Ie CHUJTBI 05 bubmorexa [OK

. P peryiip ' https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTPUYECKOE HAIIPSKEHHUE.

42 BoasT™mertp. JlaGopatopnas pabora 05 bubmumotexa [IOK
"U3MepeHne U peryiMpoBaHue ' https://m.edsoo.ru/ff0ade14
HarnpsokeHus"

ConpoTuBiieHHE MPOBOIHHKA.
43 VY aenpHOE COIIPOTUBIICHHUE bubmiorexa [IOK
P https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlabopaTopHas pabora
"3aBUCUMOCTD 3JIEKTPUUECKOTO
44 COIIPOTHBJICHUS TPOBOJIHHUKA OT €T0 1 bubmorexa [IOK
P P https://m.edsoo.ru/ff0aa738
JUTMHBI, TIJIOUIA/IA TTOTIEPEYHOT 0
Ce4eHMs U MaTepuana"
3aBUCHMOCTH CHJIBI TOKA OT
but6mmoreka [IOK
45 HanpspkeHus. 3akoH OMa i

y4dacTKa eI

https://m.edsoo.ru/ff0aad44a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
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JlaGopaTopHas pabora
"UccnenoBaHue 3aBUCUMOCTH CUJIEI

46 TOKa, UAYIIEro Yepe3 pe3ucTop, OT bubmorexa [IOK
https://m.edsoo.ru/ff0aa04e
COINPOTHUBJICHUS PE3UCTOPA U
HanpsoKeHHs Ha pe3ucrope”
47 [TocnenoBatenpbHOE M TApaILICTHLHOE
COCTMHCHHUSI IIPOBOTHUKOB
JlaboparopHas padora "[IpoBepka
IIpaBUJIA CJIOKECHUS HAIIPSYKECHUN bubmoreka LIOK
48 MIPHU TIOCJIeI0BATEILHOM https://m.edsoo.ru/ff0aaa58
COCIMHEHHUH JIBYX PE3UCTOPOB"
JlabopaTopnas padota "[IpoBepka
49 MpaBuJIa JJIsl CUJIBI TOKA TIPU bubmmoteka [IOK
napajieIbHOM COSAMHEHUHN https://m.edsoo.ru/ff0aadle
pe3ucTtopoB”
Pemenue 3agay Ha IpUMEHEHUE
50 3aKOHA OMaI[Z[J'IH paleiquHoro brbmaorexa IOK
https://m.edsoo.ru/ff0aaf8a
COCTMHCHHUSI IPOBOTHUKOB
PaGora 1 MOIIHOCTH
51 SHCKTpI/I‘leCKL(])lFO TOKa. 3aKOH bubmorexa LIOK
https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenna
JlabopaTopnas pabora
52 ”Onpl;:[enléHHe §a60Tm ¥ MOILHOCTH Bubmorexa [OK
" https://m.edsoo.ru/ff0ab3e0
AIEKTPUYECKOT O TOKA
DJIEKTPUYECKHUE LIENU U
53 MOTPEOUTENHN DIICKTPUUCCKOU bu6motexa [IOK

sHepruu B 6ITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
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ITocTrostHHEBIC MAarHuThbl, UX

o4 .
B3aUMO/ICHCTBUE
55 VYpok-uccnenoanue "N3yuenne 1 bubmotexa [IOK
MOJIEN MOCTOSIHHBIX MAarHuToB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe nosie. MarHutHoe roJje
56 3eMiI U €ro 3HaYEeHUE IS KU3HA bubmiorexa [OK
https://m.edsoo.ru/ff0acOba
Ha 3emJe
[ToaroToBka K KOHTPOJILHOM paboTe
1o TemMe "DIEKTPUUECKUE 3apsIbl.
57 Japse o Tena bubmoteka [IOK
SOKEHHBIE Tela U UX
P . . https://m.edsoo.ru/ff0abd2c
B3auMoencTBus. [locTossHHBII
AIEKTPUYECKU TOK"
KontponbHas paboTa o reme
"DnekTpudyecKue 3apsibl.
3apspKEeHHBIE Tella U UX
. . bubmmoreka [IOK
58 B3auMoencTus. [locTostHHBIN
. " https://m.edsoo.ru/ff0abea8
DIIEKTPUYECKHH TOK" /
Bcepoccuiickast mpoBepouHas
pabota
PesepBHbIii ypok. Pabota ¢
TekcTtaMu 1o Teme "TlocTosTHH b1
. " bubmoteka [IOK
59 AJIEKTPUY €CKUi TOK" /
B https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas npoBepouHast
pabora
OnbiT Dpcrena. MarHuTHOE MOJIE
60 e pec oro Toka Ma oe Br6miorexa [IOK
JIEKTPUIECKOTO TOK THUTH
P https://m.edsoo.ru/ff0acld2
0JI€ KaTYUIKU C TOKOM
61 IIpuMeHeHu e 2JIEKTPOMArHuToB B 05 bubmorexa [IOK

texauke. JlaboparopHas pabora

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

"N3ydyeHue NecTBUSI MArHUTHOTO
T0JIsl HAa TPOBOJIHUK C TOKOM"

62

OneKTpoABUTaTENb TOCTOSHHOT O
Toka. Mcnonb3oBanue
ANEKTPOJABUTATENICH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlabopaTopHas pabora
"KoHCcTpyupoBaHue U U3y4eHue
paboThI BIIeKTpoABHTATENS"

but6moreka [TOK
https://m.edsoo.ru/ff0ac86c

63

Oneitel Papanes. 3akoH
3JIEKTPOMATrHUTHOW MHYKIIHH.
IIpaBuno Jlenna

64

OnexTporenepatop. CriocoOsl
MOJy4YEHUSI IJTEKTPUUECKON
SHEPrur. DIEKTPOCTAHIIMY Ha
BO300HOBJIIEMBIX HCTOUHHKAX
SHEPTUU

65

[TonroToBka K KOHTPOJILHOM paboTe
1o TeMe "DIIeKTpUUECKUE U
Mar"HuTHBIE SIBJIEHUS"

66

KonrtponsHas paboTa mmo teme
"DNeKTpUYECKUEe U MAarHUTHbIE
sBJICHUA"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

PezepBHblii ypok. Paborta ¢
TekcTaMu 110 TeMe "TermioBeie
sBjieHuA"

bu6morexa IIOK
https://m.edsoo.ru/ff0accbe

68

Pe3epBHblii ypok. Paborta ¢
TEeKCTaMH 110 TeMe "MarauTHeie
siBJICHUA"



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

OBLIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

68
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9 KJIACC

KosnuecrBo yacoB DJIEeKTPOHHBIE
[
J:;—n Tema ypoka Bcero Konrpoabiie | - Hpatkriieckite fl[:;:eﬂl/lﬂ :g;bal;z?;:fenbnme
padoThI padoThI pecypen

1 MexaHu4ecKoe IBUKCHHE. 1
MartepuaibHas TOYKa

9 Cucrema orcuera. OTHOCHUTEIILHOCTD 1 bu6moreka [JOK
MEXAHUYECKOI'O ABUKEHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsAMOIUHEIHOE 1 bubmmorexa [IOK
JIBIKEHHE https://m.edsoo.ru/ff0ad19a
HepasHomepHOE NpsAMOIMHERHOE

4 nBuxeHue. CpeiHsas U MTHOBEHHast 1
CKOpPOCTH

5 [IpssMomMHEIHOE PABHOYCKOPEHHOE 1 bubmotexa [IOK
JIBUKEHUE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTb NpsMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO IBH>KEHHUS. 1
I'paduk ckopoctn
JlabopaTopHas pabora

7 "OnpeneneHre yCKOpeHus Tea npu 1 1 bu6motexa LIOK
PaBHOYCKOPEHHOM JIBMXKEHUH 110 https://m.edsoo.ru/ff0adbl18
HAaKJIOHHOH IJI0CKOCTH"

8 Coboanoe nagenue tes. OnbIThl 1
lNanunes

9 PaBHOMEpHOE nBHXKEHME TTO 1 bubmotexa [IOK

okpyxHocTH. [lepron n yacrora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

obpaienus. JIunelinas u yrioBas

CKOPOCTH
10 LleHTpOoCcTpeMUTENBHOE YCKOPEHUE
1 [epssiii 3axkoH HetoToHa. BekTop bu6mmoreka LIOK
CHUIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. bu6mmotexa LIOK
12 .
PaBHoOzeiicTBYIOIIIASA cHTa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubmoreka LIOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
Pemienue 3aga4 Ha mpyuMeHeHKE bubmmorexa [IOK
14
3aKoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6morexa IIOK
15 C . r
w12 ynpyroctu. 3axott Iyka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amau mo reme «Cuna
YIPYTOCTH»
JlabopaTopHas pabota
17 «On F; GJIF;HI/IGI;KCCTKOCTI/I bubmorera [IOK
peit https://m.edsoo.ru/ff0aee28
MPY>KHUHBD
but6moreka [TOK
18 C
i e https://m.edsoo.ru/ff0af738
19 Pemenne 3anau no teme «Cria bu6moreka IIOK
TPEHUSD https://m.edsoo.ru/ff0afa26
JlabopaTopHas pabora
20 "On 5 eJ'IIe)HI/Ie ioa(b(bn HEHTa bubmiorewa LIOK
peA \ B https://m.edsoo.ru/ff0af8be
TPEHUsI CKOJIbKEHUS
Pemenne 3amau no teme "3aKoHbI Butmorexa LIOK
21 Herotona. Cuna ynpyrocrtu. Cumia

TpeHus"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

Cuia TSoKeCTH M 3aKOH BCEMHPHOI'O

but6mmoreka [IOK
22 TATOTCHHSI. Y CKOpEeHHEe CBOOOTHOTO
https://m.edsoo.ru/ff0af044
MaJxeHust
VYpok-koHpepenuus "JBuxkenue ren
23 BOKPYT T'PaBUTAILIMOHHOIO LIEHTpa
(Conneunas cucrema). ['amaktuku"
Pemenue 3amau mo teme "Cuna
24 bubmnoreka [IOK
TSDKECTH U 3aKOH BCEMUPHOI'O
" p https://m.edsoo.ru/ff0af5f8
TSATOTEHUS
o5 IlepBas kocmMuUeckasi CKOPOCThb. bubmoteka [OK
HeBecoMocTs 1 eperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHEe MaTeprUabHOW TOUKH.
AOGCOIIOTHO TBEPIOE TEJIO.
26 PaBHoOBecHe TBEPIOro Teja ¢ bubmorexa [OK
BHOBECHE TBEPIOIO TEI
. . P https://m.edsoo.ru/ff0afe36
3aKPEMJIEHHON OChIO BpalllCHUS.
MowmeHT cuinbl. LlenTp TsxecTn
PaBHOBecHe MaTepranbHON TOYKH.
AGcomoTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOro TENA C
3aKPENIEHHON OChIO BpaIllEHUS.
MowmenT cuibl. LlenTp Tsxectn
28 Pemenne 3aga4 o reme "MoMeHT bu6moreka IIOK
cunsl. LlenTp Tsoxkectn” https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJIBHOM paboTe
" bubmoteka [IOK
29 o TeMe "MexaHUu4ecKOoe IBUKECHUE.

Bzaumopeiicrtsue ten"

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

KonTponbsHas pabora 1o reme

but6mmoreka [IOK

30 "MexaHnu4ecKoe JBUKEHUE.

. https://m.edsoo.ru/ffOb06ec
B3aumoneiicteue ten"
Nmnynsc Tena. IMIynbC CUIIBL.

31 3aKOH COXpaHEHUs UMITYJIbCa. bubmotexa [IOK
VYupyroe u Heynpyroe https://m.edsoo.ru/ffob07fa
B3aUMOJICVICTBHE

30 Pemenne 3aga4 mo TeMe "3akoH bu6morexa IIOK
COXpaHEHUs uMIyJibca' https://m.edsoo.ru/ff0b096c

33 Ypok-koHpepeHus "PeakTuBHOE
JIBUKEHUE B TIPUPOJIE U TEXHUKE"

bub6mmoreka IIOK

34 MexaHunueckas padoTa U MOIIHOCTb httos://m.edsoo.ru/ff0b0ag4
PaGoTa cuiibl TSDKECTH, CHITBI bubmuorexa [IOK

35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTopHas pabota

36 «Ornpenenenne pabOTHI CHIIBI TPEHUS
MIPY pABHOMEPHOM JIBM)KEHUU Tella
10 TOPU30HTAJILHOM MTOBEPXHOCTHY

37 CBs13b 5HEPrUU U pabOTHI.

[TorenuumanbHas sHEprus

38 Kunernueckas sneprus. Teopema o bu6mmotexa LIOK
KMHETHYE€CKOW dHEPTrUH https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHHsI PHEPTHH B
MeXaHUKe

40 JlabopaTopHas pabota «3yuenue bubmmorexa [IOK

3aKOHa COXpPaHCHHS SHEPTrUn»

https://m.edsoo.ru/ff0b12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

41

KonebarenpHO€E IBUKEHME U €TO
XapaKTePUCTUKH

but6moreka [TOK
https://m.edsoo.ru/ff0b1858

42

3aryxaromnye KonebaHus.
BoiHyx/1eHHbIE KOeOaHMsl.
Pe3onanc

but6moreka [TOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTu4ecKuii ¥ IPyKUHHBIN
MasiTHUKH

44

VYpok-uccrnenoBanue «3aBUCUMOCTh
nepuoia KonedaHuil OT )KeCTKOCTH
IPY>KUHBI K MaCChI TPy3a»

bu6morexa IIOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpamenne 3aepruu npu
MEXaHUYECKUX KOJeOaHUIX

46

JlaGoparopHas pabota
«Ompenenenne 4acTOThl U TEpHo/ia
KoJ1e0aHHU M TPYKUHHOTO MasiTHUKA)

bubmmoteka [IOK
https://m.edsoo.ru/ff0blaec

47

JIabopaTtopHas pabora «IIpoBepka
HE3aBUCUMOCTH ITepHoJia KojiebaHui
rpy3a, HOJABEUIEHHOI O K HUTH, OT
Macchl rpy3a»

bub6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHEl. CBoOMicTBA
MeXaHU4eCKuX BOJH. [IpoioiabHbIe U
MIONIEPEYHBIE BOJIHBI

but6mmoreka IIOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepeHus "MexaHudecKre
BOJIHBI B TBEPIOM TEIIE.
CelicMuueckue BOJIHbI"

50

3Byk. PacnipocTpanenue u
OTpa)ke€Hue 3ByKa



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

o1

Ypok-uccinenoranue "Habaronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
JacTOTEI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AxycTHUYECKHI PE3OHAHC

53

VYpok-koHpepeHus "Y IbTpa3ByK U
MHOPa3BYK B IPUPOJIE U TeXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJILHOU paboTe
1o TemMe "3aKOHbI COXPaHEHUSI.
MexaHnndeckue KojebaHus U BOJIHbBI"

bu6morexa IIOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponbHas pabora o reme
"3aKOHbBI COXPaHEHUS.
Mexaunueckue KojaeOaHus 1 BOIHBI"

56

DNEeKTpOMarHuTHOE MOJIE.
DNeKTpOMarHUTHbIE BOJIHBI

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

o7

CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH

58

Ypok-korpepenmus "llkana
ANIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBaHue 1eKTPOMarHUTHBIX
BOJIH JUISI COTOBOM cBs3U"

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

59

VYpok-uccnenosanue "M3yuenue
CBOWCTB 3JIGKTPOMArHUTHBIX BOJIH C
MOMOIIBI0 MOOUJIBHOTO Tesedona"

bu6moreka IIOK
https://m.edsoo.ru/ffOb2c6¢c

60

Pewienue 3agau Ha onpeneneHue
YaCTOThI U IJTMHBI
3JEKTPOMAarHUTHOW BOJIHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DneKTpoMarHuTHasi IpUpPoa CBETA.

but6mmoreka [IOK

61 CKOPOCTB cBera. BoiHoOBBIC hitps: . edsoo.ru/fiob31d0
CBOICTBa CBETa
Hcrounuku cera. [Ipamonnneiinoe
62 pacnpocTpaHeHue CBeTa. 3aTMEHUS Bubmuorexa LIOK
https://m.edsoo.ru/ff0b3658
Connua u JIynst
3aKoH OTpakeHUsI CBeTa. 3epKaa.
63 Pemeﬁnzpw,uaq Ha HpI/IMeHepHI/Ie bubmiorexa [IOK
https://m.edsoo.ru/ffob38c4
3aKOHA OTPaKeHHsI CBETa
64 [Ipenomnenue crera. 3aKoH bubmoteka [OK
MIPEJIOMJICHHSI CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpPEHHEE OTPAXKECHHUE
65 cBeTa. Mcnonb30BaHUE ITOJHOIO bubmoreka [IOK
BHYTPEHHETO OTPAKCHUS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJAX
JlabopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH yTJia
66 MPEJIOMJICHUST CBETOBOTO JIy4a OT
yTJia maJieHus Ha rpaHuIe "Bo3ayX-
crekio""
Ypok-koHpepeHuus
"Ucnonp30BaHue MOJTHOTO
67 BHYTPEHHETO OTPakKEHUSI:
CBETOBOJIbI, ONITHUKOBOJIOKOHHAS
CBsI3b"
but6mmoreka [IOK
68 Jluna3zel. OnTryeckas CUia JIMH3BI httos://m.edsoo.ru/fOb3R2c
69 [Toctpoenune n300pakeHUi B IMH3aX bubmorexa TIOK

https://m.edsoo.ru/ff0b444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a

JlabopaTopHas pabora
"Onpenenenue GOKyCHOTO

bubmoreka [IOK

70 pacCTOSHUS U ONITUYECKOU CUIIBI https://m.edsoo.ru/ff0b4206
cobuparomeit TUH3bI"

71 Ypok-koHpepenus "OnTudeckue bubmotexa [IOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

79 I'ma3 kak omTHYecKas CucTeMa. bu6mmoreka [JOK
3penue https://m.edsoo.ru/ffob4684

73 Ypok-koupepenmus "JlepexTo
3penusi. Kak coxpanuth 3penue"

Pasnoxenue 6enoro ceeTa B CIieKTp.

74 Omnpitel HetoToHa. Crioxenue bu6moreka [JOK
CHEKTpaJIbHBIX IBETOB. Jlucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JIaGopaTtopHas padora "OMNbITH 1O
pa3noxeHuo 0eJI0ro CBeTa B CIIEKTP

75 Y BOCHPUATHIO LIBETA IPEAMETOB IIPU bubmorera TIOK

https://m.edsoo.ru/ff0cOe2a
WX HaOJIOICHUN Yepe3 IIBETOBBIE
¢bunbTpe!”
Ypok-npaktukym "BonaHoBble

76 CBOICTBa CBETa: AUCIIEPCHUS,
nHTepdepeHuus u Audpakuus”

77 OmneiTel Pe3zepdopna u mianerapHas bubmoteka [OK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8

78 [Tocrynatel bopa. Monenbs aTtoma

Bbopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

I/ICHyCKaHI/IC U IIOI'JIOIICHUEC CBETA

b K
79 atomoM. KBaHThl. JIuHelyateie ubmmorexa [10
https://m.edsoo.ru/ff0cl144c
CIIEKTPBI
Ypoxk-npaktukym "HaGmonenue bubmotexa [IOK
80 "
CIIEKTPOB UCITyCKaHUs https://m.edsoo.ru/ff0c1550
81 PanroakTHBHOCTH M €€ BUIBI bubmorera [IOK
A A https://m.edsoo.ru/ff0c1672
89 CrtpoeHue aTOMHOT O siApa. bubmoteka [IOK
Hyxknonnas moxaens https://m.edsoo.ru/ff0c18ac
PannoakTuBHBIE IPEBpAIEHUS. bu6moreka LIOK
83
N3otonsl https://m.edsoo.ru/ff0clal4
84 Pemenne 3agay no reme: bub6mmoreka IIOK
"PagroakTUBHBIE TpeBpaLieHUs " https://m.edsoo.ru/ff0clb4a
85 [Tepuon nmosrypacmana
Ypok-koH(pepeHust
" ,,lf deperi BuGmotexa LIOK
HIHOAKTHBHDIC H3TYHCHHIA ]i https://m.edsoo.ru/ff0c2126
MPUPOJIE, METUITNHE, TEXHUKE
A .3
o JIEpHBIE peaKIINH. 3aKOHBI BuGmorexa LIOK
COXPAHCHIT 3apAOBOTO H https://m.edsoo.ru/ff0c1c58
MacCOBOI'0 YK CE
88 DHeprus CBsI3U aTOMHBIX sAEp. bubmotexa [IOK
CBsI3b Macchl U SHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pewenne 3agau no teme "Anepueie
peakuuun"
90 Peakiiuu cuHTE3a U 1€EHUS SEP. bu6moreka IIOK
Ucrounuku sneprun CoJiHIa U 3BE3] https://m.edsoo.ru/ff0c1e88
91 VYpok-korbepenmus " nepHas

sHepreTuka. JleicTBus



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

pPaaoOaKTHUBHBIX H3Ty4ECHUN HA
JKUBBIC OPraHU3MbI"

[ToaroToBKa K KOHTPOIBHOU paboTe
1o TeMe "DJIEeKTPOMATHUTHOE MOJIE.

but6moreka [TOK

92
DJIEKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbI€e siBneHus"
KontponbHas paboTa 1o teme
93 "D1eKTpOMarHuTHOE MOJIE.
DNEKTPOMArHUTHBIE BOJIHBI.
KBanToBrle siBeHns"
[ToBTOpEHuUE, 0000IICHHE.
9 JlaGopatopHbie pabOThI 1O KypC bubmorexa LIOK
| P pu P \ ypey https://m.edsoo.ru/ff0c245a
B3aumoneiictBue Teia
IloBTOpenue, 0000IcHKEe. Penienne
95 P bubmumoreka [IOK
ACUYETHBIX M KaYeCTBECHHBIX 3a1a4
P A https://m.edsoo.ru/ff0c2572
no Teme "TenoBkie mporeccor"”
[ToBTOpenue, o6061meHue. Pemenne
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IMPOBEPSIEMBIE IIPEJMETHBIE PE3YJIBTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI OCHOBHOI'O
OBILIETO OBPA3OBAHUSI

7 KIIACC

Kon
NpoBepsieMoro
pe3yjabTara

IIpoBepsiemMble NpeAMeTHBIEC Pe3y/IbTAThl 0CBOCHHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHUA

11

HCIIOJIb30BATb U3YYCHHBIC ITOHATUSA

1.2

pa3m4aTth SABJICHUSA 11O OIMMMCAHUIO UX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIbITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/ILIGCKOC SBJICHUC

13

pacno3HaBaTh INPOSABICHUE M3YYEHHbIX (QU3MUECKUX SBICHUH B
OKpY’KaloIlleM MUpE, B TOM 4Hciie (pu3HuecKre SIBJICHUS B IPUPOJE,
IIPU STOM IEPEBOJUTH MPAKTUUECKYIO 3a/1a4y B YU€OHYIO, BBIICIATD

CYILECTBEHHBIE CBOMCTBA (MTpU3HAKN) GU3MUECKHUX SBICHUIN

14

OIMCHIBaTh H3YYCHHbIE CBOWCTBA Tel U (U3NYECKUE SIBICHMUS,
UCTOJNb3ysl (U3NYECKHE BEIUYMHBI, IPU ONUCAHUM TMPABUIBHO
TPAaKTOBaTh (PU3UUECKUIl CMBICT MCIIOJB3YEMbIX BEJIMYMH, HX
00O3HAauUEHUsT M €AMHULBI (PU3MUECKUX BEIMYMH, HAXOJUTh
(bopMynBl, CBA3BIBAIONIME JAHHYIO (PU3MUYECKYI0 BEIMYUHY C
JIPYTUMU BEJIMYMHAMU, CTPOUTH I'Pa(PUKH U3YYEHHBIX 3aBUCHMOCTEH

(u3HYEeCKUX BETUINH

15

XapaKTepu30BaTh CBOMCTBa Tel, (PM3NYECKUE SIBJICHUS U MPOLIECCHI,
UCIOJIb3Ysl W3Y4YEHHBbIE 3aKOHBI, IPU 3TOM JaBaThb CIOBECHYIO
GOpMyIUpOBKY 3aKOHAa M 3allUChIBaTh €ro MaTeMaTH4ecKoe

BBIPAJKEHUE

16

00BsCHATh (PU3NYECKHE SBJICHUS, IPOIECCHI U CBOMCTBA TeEl, B TOM
YuclAe M B KOHTEKCTE CHUTYyalludi MNpPaKTUKO-OPHCHTUPOBAHHOTO
XapakTepa: BBIABJISATh IMPUYHMHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH
oO0bsicHeHne u3 | — 2 Jormueckux miaroB ¢ omopod Ha 1 — 2
W3YYCHHBIX CBOWCTBA (DM3MUECKHX SIBJICHUU, (U3MYCCKUX 3aKOHA

HJIN 3aKOHOMECPHOCTHU




1.7

pemaTh pacyéTHble 3a1a4yi B 1 — 2 NeiCTBUS, UCHOJIb3YSl 3aKOHBI U
dbopMysbl, CBs3BIBatONIME (PU3MYECKHE BEIUYUHBI: HAa OCHOBE
aHajau3a yCIOBHsA  3aJa4d  3allMChIBaTh KPAaTKOE  YCIIOBUE,
MOJACTABIATh (U3UYECKHE BEIMYUHBI B (OPMYNIBI M TPOBOAUTH
pacuéTel, HAXOOUTH CIPABOYHBIC JaHHBIE, HEOOXOIMMBIC JIJIS
peumieHust  3aJad, OLEHUBATh  PEATUCTUYHOCTb  IOJYYEHHOH

(U3HYECKOM BETMIHHBI

18

pacrno3HaBaTh IPOOJIEMBI, KOTOPhIE MOKHO PEUIMTH MPU TTOMOIIA
(U3NYECKUX METONIOB, B OINHCAHWHM WCCIICOBAHUS BBIICISTH
MPOBEPSEMOE  MPEANOJIOKeHHEe  (TUIOTEe3y),  pa3iuyath U
MHTEPIPETUPOBATh MOJIYYEHHBIH pe3ynbTaT, HaXOOUTh OIIMOKU B

X0A¢€ OImbITa, ACJIaTh BBIBOALI 11O €0 pe3yJibTaTaM

1.9

MPOBOAUTH OMBITHl MO HAOMIONEHUI0 (DU3MYECKUX SBICHUN WM
¢bu3nyeckux  CBOMCTB  Tex:  (HOpMyIHpOBaTh  MPOBEpPSEMbIE
IPEANON0XKEHUs,, co0upaTb YCTAaHOBKY U3  IPENJIOKEHHOTO

000py10BaHUSl, 3aMChIBATh XO/1 ONbITa U (OPMYJIMPOBATH BHIBOIbI

1.10

BBIIIOJHATH IPSMbIE U3MEPEHUS C UCIIOJIB30BAHUEM aHAJIOTOBBIX U
1u(pOBBIX TPUOOPOB, 3aMUCHIBATH MMOKA3aHUS MIPUOOPOB C YUETOM

3aJJaHHOW aOCOIOTHOM MOTPEITHOCTH H3MEpEHU I

111

MPOBOJIUTh  HCCIICOBAHUE 3aBUCUMOCTH OJHOW  (PU3HMYECKOU
BEJIMYMHBl OT JPYrod C HCHOJb30BAHUEM IMPSIMBIX H3MEPEHMIH,
y4acTBOBaTh B IJIAHUPOBAaHUM y4eOHOTO MCCIeOBaHUs, cOOMpaTh
YCTaHOBKY U BBINOJHATh H3MEPEHUs, Cleays MpeaoKeHHOMY
IiaHy, (ukcupoBaTh pe3ysbTaThl MOJYYEHHOW 3aBHCUMOCTH
(¢u3NYeCKNX BEIMUYMH B BUJE MPEIJIOKEHHBIX TaOJUI U Ipa(UKOB,

ACJIaTb BBIBOABI 11O PE3YyJIbTaTaM HCCICIOBAHUA

1.12

MNPOBOAUTE KOCBCHHBLIC N3MCPCHUA (1)H31/IT-ICCKI/IX BCJIIMYMH, CJICAY:
HpeI[J'IO)KeHHOI‘/JI HHCTPYKIHUU: IIpH  BbIIIOJIHCHHUHN H3MepeHHI>i
CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAaHOBKY U BBIYUCIIATH 3HAYCHHC

UCKOMOW BEJINYMHBI

1.13

coOMIOIaTh TpaBWJIa TEXHUKH O€30IacHOCTH TpH  paboTe ¢

nmabopaTopHBIM 000pyTOBAHUEM

1.14

yKa3blBaThb MPUHLMUIBI JEHCTBUS TPUOOPOB U  TEXHHUYECKHUX
YCTPOMCTB, XapakTEpU30BaTh NPUHLMUIIBI JEHCTBUS H3Yy4YEHHBIX

HpI/I60p0B U TEXHHUYCCKHUX yCTpOﬁCTB C IMOMOIIBD HX OIIMCaHMH:,




UCTONb3ysS 3HAHUSA O CBOWCTBAaX (U3MYECKUX SBICHUH U

HEOOXOoAMMbIe PU3NIECKUE 3aKOHBI H 3aKOHOMEPHOCTH

1.15

MPUBOAUTH TMpPHUMEPbl (HaXOAUTh HWH(OpPMAIMIO O MpUMepax)
MPAKTUYECKOI'O HCIIOJIb30BaHUA (I)I/ISI/IT-ICCKI/IX 3HAaHUH B
MOBCETHEBHOM JKM3HM i oOecredyeHuss O€30MaCHOCTH MpU
oOpameHn ¢ TpuOOpaMM W TEXHUYECKUMU YCTPOWCTBAMH,
COXpPAHEHHUS 3J0pOBbSI M COOJIIOJICHHS HOPM 3KOJIOTHYECKOTo

MOBEJICHUS B OKPYKAIOIIEeH cpesie

1.16

OCYIIECTBIATh OTOOpP MCTOYHUKOB HH(opManuu B ceth IHTepHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3alIpOCOM, Ha OCHOBE
MMEIOIIUXCSA 3HAHWM M IyTEM CPAaBHEHUS PA3IMYHBIX HCTOYHUKOB
BBIJIEJIATh MH(OpMaIMIO0, KOTOpas ABISAETCS MPOTUBOPEUMBON WU

MOXKET OBITh HEIOCTOBEPHOM

117

HCII0JIb30BaTh pu BBIIIOJIHEHU N y4eOHBIX 3alaHUI
HAy4YHOIIOMYJISIPHYIO  JIMTEpaTypy (U3MUECKOro  cojepxkaHwus,
CIpaBOYHBIE MaTepuaibl, pecypchl cetu HHTepHET, BIaJETh
npuémMamu KOH CIIEKTH POBAHUS TEKCTa, npeodpa3oBaHus

nH(pOpMaIuu U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKUE MUCbMEHHBIEC M YCTHBIE COOOIIEHUS
HA OCHOBe 2 — 3 HCTOYHHMKOB WH(pOpMAIHH (HUNIECKOTO
COJIepXKaHUs, B TOM YHCIIE MyOJUYHO JeNlaTh KPATKUE COOOIICHHS O
pe3ysbTaTaXx MPOEKTOB HJIM y4EOHBIX HCCIICIOBAHUN, MPH ITOM
IPaMOTHO HCIOJIb30BaTh U3YYCHHBIN MOHATHHHBIA ammapar Kypca

(U3MKH, CONTPOBOXKIATh BBICTYIJIEHU € IIPE3EHTaLUEN

1.19

MpU  BBINIOJIHEHUHM  y4EOHBIX MPOEKTOB M HCCIEAOBaHHUI
pacnpenensiTh O0S3aHHOCTH B TpyHIe B COOTBETCTBUU C
IIOCTAaBJICHHLIMM 3aJadyaMH, CJICAWTHh 3a BBIIOJHECHHEM IlIaHA
NEHCTBUM, aJeKBaTHO OIEHHMBAaTh COOCTBEHHBLIH BKJIaa B
JIeSITEITbHOCTD TPYIIIbI, BBICTPAaNBAaTh KOMMYHUKATUBHOE

B3aUMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIUX

8 KJIACC




Kon
NMpPOBEPSIEMOro
pe3yabTaTra

IIpoBepsiemble MpeIMeTHbIE Pe3yJbTAThl 0CBOEHNS OCHOBHOIA
00pa3oBaTeIbHOI NPOrPpaMMbI OCHOBHOT'0 00111er0 00pa30BaHusA

11

HUCIIOJIb30BAaTh ITOHATHUA

1.2

pas3iin4yaTtb ABJICHHA 110 OIMMCAHHUIO UX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC q)I/IBI/I‘-IGCKOC SABJICHUC

13

paCino3HaBaTh IMPOABIICHUEC HW3YYCHHBIX (1)I/I3I/ILIGCKI/IX SIBJICHUH B
OKpyXKaromem MUpe, B TOM 4UCIIC (bHSquCKI/Ie SIBJICHUA B IIPHUPOJIEC,
IIpH 3TOM IMCPEBOANUTDL IPAKTUICCKYIO 3a1a41y B yqeGHon, BBIICIIATD

CYLIECTBEHHbIE CBOICTBA (MPU3HAKN) PU3UUECKUX SIBICHUN

14

OINKCHIBaTh HW3YYEHHbIE CBOMCTBA Tel W (U3MUYECKUEe SBICHHUS,
UCTOJNB3Ysl (U3NYECKUe BEIUYMHBI, IpPU OMUCAHUHM IPABHIBLHO
TPakTOBaTh  (pU3MUECKUH  CMBICA  MCIOJIB3YEMbBIX  BEJIUYMH,
0003HaueHUs M €AMHULBI (PU3MYECKUX BEJIWYUH, HAXOAMUTH
(GopMyiibl, CBS3bIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYUHY C
JIPYyTUMU BEIMYUHAMH, CTPOUTH IPa(PUKHU U3YYCHHBIX 3aBHCUMOCTEH

(bu3HYEeCKUX BETUINH

15

XapaKTepru30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBJICHHS U MPOIECCHI,
UCIOJIb3Ysl M3y4YEHHBIE 3aKOHBI, MPU 3TOM J1aBaTh CIOBECHYIO
GOpMYyITUPOBKY 3aKOHAa U 3alUCBHIBATH €ro MaTeMaTHYeCKOe

BBIpaKCHHE

16

OOBSICHITh (PU3NIECKUE TTPOIECCHl U CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHTYalluii TPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa:
BBISIBJIATh IIPUYHMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 JOruYecKux IaroB ¢ MOMOIIbI0 1 — 2 U3yYEeHHBIX CBOKMCTBA

(bu3nyecKuX ABICHUH, (PU3MUECKNX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacyéTHbIe 3a/1aul B 2 — 3 NEHCTBUS, UCHOJIb3YS 3aKOHBI U
dbopmynbl, cBs3bIBalONMe (DU3MYECKHME BEIMYHHBI: Ha OCHOBE
aHaJM3a yCJIOBMS 3aJauyd 3alMChIBATh KPATKOE YCIOBUE, BBIABIIATH
HEIOCTATOK JAHHBIX NJIS PEIICHUs 3aJadyd, BHIOMPATh 3aKOHBI H
(bopmyIibl, HEOOXOAUMBIE JUIsl €€ pEelleHUs, TPOBOAUTh PAacUEThl U
CpPaBHUBATh IIOJYYEHHOE 3HAue€HHE (UIUUYECKOW BEIUYUHBI C

HU3BECCTHBIMHU JAaHHBIMU

18

pacno3HaBaTh MpPoOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU

(1)I/I3I/I‘-ICCKI/IX MCTOI0B, HCIOJIB3Yysd  ONMCAaHHUC  UCCICAOBAHUA,




BBIACJEATDb MPOBCPACMOC IPCAITIOTIOKCHUC, ONCHUBATH ITPABUJIBHOCTD

MOpsJIKa MIPOBEJCHUS UCCIEN0BAHUS, 1€NATh BBIBOJIBI

1.9

MPOBOJAUTH OMBITHl MO HAOMIONECHUI0 (DU3MYECKUX SBICHUN WM
¢u3nUeckux  CBOWCTB  Tel:  (OpPMYJIUPOBATh  IPOBEpsSEMbIC
MPEIOI0KEHUS, COOUpaTh YCTAHOBKY W3  MPEIJI0KEHHOTO

060py,Z[OBaHI/I$I, OIIMCBIBATh XO/ OIIbITa U (I)OpMy.TII/IpOBaTL BBIBOJbI

1.10

BBIIIOJIHATH NPSIMbIE HW3MEPEHHS C HCHOJB30BAHWEM aHAJIOIOBBIX
npuOOpoB W JAaTYUKOB (PU3UYECKUX BEIMYHH, CpPaBHUBATH
pe3ysibTaThl M3MEPEHHH ¢ y4€TOM 3aJaHHOM  abCONIOTHOM

MOrPEIIHOCTH

111

IPOBOJUTh HMCCIIE[OBAaHUE 3aBUCUMOCTH OIHOM  usnueckoit
BEIMYMHBI OT JAPYrOM C HCIOIB30BAHUEM IIPAMBIX H3MEPEHUN:
IUTAaHUPOBATh MCCIIEOBAaHUE, cOOMpaTh YCTAaHOBKY U BBINOJHATH
U3MEpEHUsl, Cleaysl MpeNJIOKEHHOMY IUIaHy, (UKCUPOBATh
pe3yJIbTaThl MOTYYEHHON 3aBUCUMOCTH B BHJI€ TaOJIUL U TpaduKOB,

ACJIaTb BBIBOABI 11O pE3yJibTaTaM HMCCIICIOBAHUS

1.12

MPOBOJUTh  KOCBEHHBIC HW3MEPEHUS  (PU3NYECKHX  BEIUYHUH:
IUIAHUPOBATh ~ HM3MEPEHHs,  COOMpaTh  IKCHEPUMEHTAIbHYIO
YCTAHOBKY, CJEAysl NPEAJIOKEHHOW HHCTPYKLUHMH, W BBIYUCIATH

3HaAa4YCHHUEC BCIINYHNHBI

1.13

coOMIoaTh TMpaBWJa TEXHUKH O€30MacHOCTH TMpu  pabore ¢

1abopaTopHBIM 000py10BaHUEM

1.14

XapaKkTepU30BaTh MPUHIMIBI JACHCTBUS HM3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINUCAHMS, HUCIOJb3Ysd
3HaHHUS O CBOWCTBaX (PU3MYECKUX SIBICHUNH M HEOOXOJUMbIE

¢u3nyecKre 3aKOHOMEPHOCTH

1.15

pacno3HaBaTh MPOCTBIC TCXHUYCCKUEC YCTpOﬁCTBa " U3MCPUTCIIBHBIC
HpI/I60pBI 0 CXEMaM U CXCMATUYHBIM PUCYHKaM, COCTABJIATH CXEMbI
QJICKTPUUICCKUX ueneﬁ C MOCJCAOBATCIbHBIM W IapaJlICJIbHBIM
COCIUHCHHUEM DJOJICMCHTOB, pasjiidasi YCJIOBHBLIC 0003HaYEHHUS

JJIEMEHTOB AJIEKTPUYECKUX LENel

1.16

MPUBOAUTH MpPUMEPHl (HAXOAUTh MHGPOPMAIMIO O MpUMeEpax)
NPAaKTUYECKOr0  HCIOJBb30BaHMA  (U3MYECKUX  3HAaHMH B
MOBCEAHEBHOM JKM3HM JUIsi obOecredeHHss O€30MacHOCTH TpH

oOpameHu C NOpudOpaMH ¥ TEXHUYECKHMMH YCTPOWCTBAMHU,




COXpaHCHUA 3J0POBbIA U CO6J'IIOI[CHI/I$I HOpPM  3KOJIOTMYCCKOI'o

MTOBE/ICHUS B OKPYXKaIOIIEH cpese

117

OCYIIECTBIIATh MOUCK WHMOpMaIuu (PU3NYECKOro COJICpP)KAHHUS B
cetn UHTEpHET, Ha OCHOBE UMCIONIMXCS 3HAHUK ¥ TyTEM CPaBHCHUS
JIOTIOJTHUTENIBHBIX MCTOYHUKOB BBUICIIATH WH(OPMAIUIO, KOTOpas

SIBIISIETCS TIPOTUBOPEUHUBOIN HIIM MOXKET ObITh HEJOCTOBEPHOI

1.18

UCTOJb30BaTh MPH BBHINOJHEHWHM Y4EeOHBIX 3aJaHU Hay4dHO-
MOMYJISIPHYIO JIUTEPaTypy (U3UYECKOrO CONAEp)KaHUs, CIpPaBOYHbBIC
MaTepuaybsl, pecypcbl ceth IHTepHer;, BlageTh NpUEMaMHU
KOHCIIEKTUPOBaHUs TEKCTa, Ipeodpa3zoBaHus HHOOPMALIMU U3 OJHON

3HAaKOBOI CHCTEMBI B IPYTYIO

1.19

co3/laBaTh COOCTBEHHBIE IHCBMEHHbIE U  KpaTKHE YCTHBIE
coobmienus, 0600mas MHGOPMAMIO U3 HECKOJIbKUX HCTOYHUKOB
(¢u3HUeCcKOro CoAaep)KaHusl, B TOM YHUCJE MyOJIMYHO MPEICTABISTH
pe3yabTaThl HIPOEKTHOW UJIM UCCIIEN0BATENbCKON E€ATEIbHOCTH, IPU
3TOM IPaMOTHO HCIIOJIb30BaTh W3YYEHHBINH TMOHSATUWHBINA amnmapar

Kypca GU3UKU, COMPOBOXKAATH BBICTYIIJICHUE PE3eHTalluen

1.20

IIPU BBINOJHEHUH YYEOHBIX MPOCKTOB U UCCIEN0BAHUHN (PU3HMUECKIX
MIPOLIECCOB PACHPENEATh 00A3aHHOCTH B TPYIIE B COOTBETCTBUU C
[IOCTABJICHHBIMU 3a/la4aMM, CJIECIUTb 32 BBINOJIHEHUEM IUIAHA
JNEMCTBUH U KOPPEKTUPOBaTb €ro, aJcKBaTHO  OL[CHUBATH
COOCTBEHHBII BKJIaJA B JCSATENbHOCTh TPYINIBI, BBICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aUMOJEMCTBUE, TNPOSBISAS TOTOBHOCTh

paspemaTrb KOHQIUKTHI

9 KJIACC

Kon
NpoBepsieMoro
pe3yjabTara

IIpoBepsiemble npeaAMeTHbIE Pe3YyIbTATHI OCBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrPpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHusA

11

HCIIOJIb30BATh U3YUCHHBIC ITOHATHA

1.2

pa3jn4aTth SABJICHUSA IO OIMMMCAHUIO UX XapaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC q)I/IBI/I‘-IGCKOC SABJICHUC

1.3

pacno3HaBaTb MPOSABICHUE H3YYCHHBIX (1)I/ISI/I‘IGCKI/IX SIBJICHUM B

OKpyXKaroumem MUpE, B TOM YUCIIC (I)I/ISI/I‘ICCKI/IG SIBJICHUS B IPUPOICL,




IIpU 3TOM IEPEBOAUTD MMPAKTUYCCKYIO 3a/lavy B y‘I€6Hy10, BBIICIATD

CYILIECTBEHHBIC CBOMCTBA (ITPU3HAKN) (U3HUCCKHX SBJICHUI

14

OIMCHIBATh H3YYEHHBIE CBOHCTBA TeJl M (DU3MYECKUE SIBJICHUS,
UCHOJb3ysl (U3NYECKHUE BEIUYMHBI, MPU OMHCAHUM IPABUIBHO
TpakTOBaTh  (U3NYECKUH  CMBICA  HCHOJB3YEMBIX  BEIWYUH,
00O3HAaueHUs M eAMHULBI (PU3MYECKUX BEJIUYHH, HAXOIUTh
(bopMynbl, CBA3BIBAIOLIME JAaHHYIO (PU3MUYECKYI0 BEIMYUHY C
APYTHUMHU BEIUMYMHAMH, CTPOUTD Ipa(pUKK H3yUCHHBIX 3aBUCUMOCTEH

(I)I/ISI/I‘IGCKI/IX BCIIMYNH

15

XapaKkTepu3oBaTh CBOICTBA Tel, (U3NYECKUE SIBJICHUS U MPOLECCHI,
WCIIOJb3Yysl H3YYEHHBIE 3aKOHBL, IpPH O3TOM JaBaTh CIIOBECHYIO
(GOpMyIMpPOBKY 3aKOHAa M 3alUCBhIBATh €ro MaTeMaTH4YecKoe

BbIpa’XCHUC

16

OOBSICHITH (PU3NICCKHUE TTPOIECCH U CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluii MPAaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa:
BBISIBJIATh IIPUYHMHHO-CJICICTBEHHBIC CBSI3U, CTPOMTH OOBSICHEHUE U3
2 — 3 JIOTUYECKUX IIaroB ¢ MOMOIIBI 2 — 3 M3YYCHHBIX CBOMCTBA

¢bu3nyecKux ABICHUM, (PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTe pacyéTHbIC 3a/a4y (Omuparonmecs Ha cucremy u3 2 — 3
YpaBHEHUH), HCIONB3YsT 3aKOHBI W (OPMYIBI, CBS3BIBAIOIINE
¢usnyeckne BEJMYMHBI: Ha OCHOBE aHalW3a YCIOBUS 3a7add
3aMUChIBATh KPATKOE YCJIOBUE, BBIABJSITh HEAOCTAONINE WU
M30BITOYHBIC TAHHBIE, BRIOMPATh 3aKOHBI M (POPMYITBI, HEOOXOTUMBIE
JUIS PEIIeHUs, TPOBOAUTH PACUEThl M OLEHUBATh PEATUCTUYHOCTD

IMMOJIYYCHHOTI'O 3HAUCHUA (1)I/I3I/I‘{6CKOI71 BCJIIMYHUHBI

18

paciio3HaBaThb HpOGJ’ICMI)I, KOTOpPBIC MOXXHO PCIIWTHL IIPH IMOMOIOH
(1)I/I3I/ILICCKI/IX MCTOIA 0B, UCITOJIB3Ys OIMMCAHHUEC NCCIICAOBAHNM A, BbIJCIITD
MMPOBEPACMOC MPCAIOJOKCHNUEC, OUCHNBATE MPABUJIBHOCTH IMOpsAAKa
MNPpOBECACHUSA HUCCICAOBAHUA, ACJIAaTh BBIBOAbLI, HWHTCPIIPECTUPOBATH

pe3ynbTaThl HAOJIOICHHUI 1 OTIBITOB

1.9

MPOBOJUTH OIBITH MO HAOMIONECHUIO (U3NYECKUX SBICHUN WM
(duU3UYeCKNX CBOMCTB TEJ: CAMOCTOSITEIFHO COOMPATh YCTAaHOBKY M3
M30BITOYHOr0 Habopa 00Opy1OBaHUs, OMUCKHIBATH XOJ] ONBITA U €r0

pe3ynbTaThl, GOPMYINPOBATH BHIBOIBI




1.10

IPOBOAUTh IPU HEOOXOJUMOCTH CEPHUIO IMPSMBIX H3MEpEHUi],
oTpezeNsisi CpeaHee 3HaueHHWe M3MepseMor BeanduHbl ((pokycHoe
paccTostHuEe coOMparomeil JIMH3bI), 000CHOBBIBATh BBIOOP criocoda

U3MepeHUs (M3MEpUTETHLHOr 0 Iprbdopa)

111

MPOBOJIUTH HMCCIICOBAHUE 3aBUCHUMOCTEH (PH3NYECKUX BEIMYUH C
WCIIOJB30BaHUEM MPSAMBIX U3MEPEHUI: IIIAaHUPOBATh UCCIIEOBAHHUE,
CaMOCTOATENILHO COOUpaTh YCTAaHOBKY, (PUKCHPOBATh PE3YJIbTATHI
MONTyYEHHOW 3aBUCHMOCTH (PH3UYECKHX BEIWYUH B BHJIE TAOIUIN

Fpa(i)I/IKOB, JICJIaTh BBIBOALI IO PE3YyJIbTaTaM HCCIICAOBAHUA

1.12

IPOBOJUTH  KOCBEHHBbIE H3MEPEHUs  (PU3MUECKUX  BEJIMYMH:
IUIAaHUPOBAaTh  M3MEPEHMs,  coOMpaTh  SKCIEPUMEHTAIbHYIO
YCTAHOBKY M BBIINOJHAT WM3MEPEHHUs, CIEnys IPEeNIOKEHHOU
UHCTPYKLUH, BBIYUCIATH 3HAYEHUE BEIMYUHBI U aHAIM3UPOBATH
MOJIyYCHHBbIE PE3YyJbTaThl € YYETOM 3aJaHHOM IOTPEIIHOCTH

HU3MEpPEHUI

1.13

coOmoaTh MpaBWila TEXHUKU Oe30macHOCTM Ipu  pabore ¢

71a00paTOPHBIM 000PY/I0BAHHEM

1.14

pa3nuyaTh OCHOBHBIC MPHU3HAKU M3YYCHHBIX (PU3MYECKUX MOJENeH:
MaTepuaibHas TOuKa, aOCOMIOTHO TBEPJOE TENO, TOYEUHBIN
HMCTOYHUK CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHasi MOJIeNIb aToMa,

HYKJIOHHAas MOJECJIb aTOMHOTI' O sAapa

1.15

XapaKTepH30BaTh NPUHIMIIBI JEHCTBUS H3yYEHHBIX MPUOOPOB M
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OIUCAHMS, HUCIOJb3Ys
3HaHHUA O CBOWCTBaxX (U3MYECKUX SIBICHUH M HEOOXOJUMbIE

q)HSI/I‘IeCKI/Ie 3daKOHOMCEPHOCTHU

1.16

UCIOJIB30BaTh CXEMbl M CXEMATHUYHBIC PHUCYHKHM H3Y4YEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HU3MEPUTENbHBIX  HpUOOpPOB U
TEXHOJIOIMUYECKUX MPOLIECCOB MPU PEUICHUH y4eOHO-ITPaKTUYECKUX
3ajjay, ONTUYECKHUE CXEMBI JJIs TIOCTPOEHUS M300paskeHHi B IIJIOCKOM

3epKaje u COOMparoIei TuH3e

117

MNPUBOAUTH MPUMEPHI (HAXOAUTh HWHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO  HUCHOJB30BaHUA  (U3HUECKHX  3HAHWA B
MOBCETHEBHOM KU3HM I oOecrieueHuss OE€30MacHOCTH  IpU

oOpamieHM C NpuOOpaMH ¥ TEXHUYECKHUMH YCTPOWCTBAMHU,




COXpaHCHUA 3J0POBbIA U CO6J'IIOI[CHI/I$I HOpPM  3KOJIOTMYECKOI'o

MTOBE/ICHUS B OKPYXKaIOIIEH cpese

1.18

OCYUIIECTBIIATh MOUCK HMH(poOpManuu (U3HYECKOro COACPKAHUS B
cetn MHTEpHET, CaMOCTOATENLHO (GOPMYIHPYS MTOMCKOBBIN 3aIpoc,
HAaXOMUTh TIYTH  OMNpPEACIICHUS JOCTOBEPHOCTH  MOJYYECHHOU
nH(poOpMaIM Ha OCHOBE MMEIOUIMXCS 3HAHUN M JOTOJTHUTEIHHBIX

HCTOYHHUKOB

1.19

UCTOJb30BaTh MPH BBHINOJHEHWH Y4eOHBIX 3aJaHUA Hay4dHO-
MOMYJISIPHYIO JIMTEPaTypy (U3UUYECKOr0 CONAEp)KaHUs, CIpPaBOYHbBIC
MaTepuaysl, pecypcbl cetu HTepHer; BiAgeTh INpUEMaMHU
KOHCIIEKTUPOBaHUs TEKCTa, Ipeodpa3zoBaHus HHOOPMALIMU U3 OJHOU

3HAaKOBOI CHCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE HH(OpMalMK U3 HECKOJbKUX HCTOUYHHUKOB (PU3HUUECKOTO
COZIepPIKaHUS, MyOJIMYHO MPEACTABISATh PE3YIbTAThl MPOCKTHOM WUITH
HCCIIEOBATEIIbCKOM  JEATEIIbHOCTH, HpPU  3TOM  IPaMOTHO
WCMOJIb30BATh M3YYEHHBI TOHATUWHBIN anmapat H3y4aeMoro
pasgena (pU3NKU U COMPOBOXKAATH BBICTYIUICHUE IMPE3CHTAIUEH C

y4€TOM O0COOEHHOCTEH ayUTOPUN CBEPCTHHKOB

121

MIPU BBITIOJIHEHUHU YUYEOHBIX TIPOEKTOB U MCCIETOBAHUN (PU3NIECKUX
MIPOIECCOB PACIPENEISATh 00sI3aHHOCTH B TPYIIIIE B COOTBETCTBHH C
MOCTaBJIICHHBIMM 3a/1ayaMU, CJEIUTh 3a BBINOJHEHUEM IIJaHa
JNEUCTBUH U KOPPEKTUPOBATh  €ro, aJCKBAaTHO  OICHUBAThH
COOCTBEHHBIII BKJIaJg B JEATENBHOCTh TPYIIBI, BBICTpaUBaTh
KOMMYHUKATUBHOE  B3aUMOJEWUCTBUE, IMPOSABISSI  T'OTOBHOCTh

pa3pemaTh KOH(IUKTHI




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon
pa3nena

Kon

JJIE€MEHTA

IIpoBepsiemble 3jIeMEHTHI COAEPKAHUS

®U3UKA U EE POJIb B [IO3HAHWHN OKPYXXAIOIIETO MUPA

11

dusuka — HayKa O TIIpupozne. SIBnenus IIPpUPOABI.
dusznueckrue SABJICHUS: MCXaHHYCCKUEC, TCIIJIOBEIC,

QJICKTPUUICCKNUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@dusnueckue BenuuuHbl. M3mepeHue (usnueckux
BenuunH. @Dusuyeckume mnpubopsl.  IlorpemmHocTts

n3MepeHuid. MexayHapoaHasi cuctemMa eIMHUIL

13

ECTeCTBeHHOHay‘IHBIﬁ MCTO/J ITO3HaHUA: Ha6J'IIOI[eHI/Ie,
IIOCTaHOBKA HAYYHOI'O BOIIPOCA, BBIJIBUXKCHH C 'MIIOTES,
OKCIICPUMCHT TII0 IPOBEPKE THUIIOTE3, 00BsICHEHHE

HAOJFOIaEMOT O SIBJICHUSA

14

Onucanue GU3NYECKUX SIBJICHUHN C TOMOIIbIO MOENeH

15

[IpakTueckue pabOTHI:

H#HPar#H#113mepenne pacCTOSHUMN.
###Par#t#13mepenne 00bEMa KUIKOCTH U TBEPIOTO
Tena.

##HPar#H#Onpenenenye pa3MepoB MajbIX Tell.
#H##Par##H#lI3Mepenne TeMmrmepaTypbl IpU  OMOIIA

KHUIAKOCTHOI'O TCPMOMCETpPA U AaTUUKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEAEHN A O CTPOEHNU BEIIECTBA

2.1

###Par###CTpoeHue BeleCTBa: aTOMbl U MOJIEKYJIbI,
ux pasMmepbl. OMNbITHI, JOKa3bIBAIOIIUME JTUCKPETHOE

CTPOCHHEC BCUICCTBA

2.2

###Par### ] Bmkenne  dactul,  BemiectBa.  CBS3b
CKOPOCTH  JBIDKGHHMS 4YacTHI[ C TEeMIIEpaTypoOu.

BbpoyHnosckoe aBmxenue, 1uddysus

2.3

BzaumopeiicTBue yacTuil BENIECTBA: NPUTSHKEHUE U

OTTaJIKMBAaHUC




#H##HPar### ArperaTabie COCTOSIHUS BEIIlECTBA:

CTPOCHHUE ra3os, KUIKOCTEH u TBEPABIX
24 (kpucTtaJuIM4eckux)  Ted.  B3auMocBsi3b  MEXIY
CBOWMCTBAaMH BEHIECTB B  pa3HbIX arperaTHbIX
COCTOSIHHSIX Ml IX aTOMHO-MOJICKYJISIPHBIM CTPOCHHEM
25 Oco00eHHOCTH arperaTHbIX COCTOSIHUM BOJIBI
[IpakTueckue paboOTHI:
###Par###0O1eHKa JuamMeTpa aToMa METOJI0OM PsAI0B (C
ucrnosb3oBanueM (ororpaduii).
2.6 HHHPar###ONBITEL 10 HAOIIOAEHUIO  TEIIOBOIO

pacImMpeHus ra3os.
###Par#H#ONbITEI 110 OOHAPYXEHUIO NEHCTBUS CHUII

MOJICKYJIAPHOI'O IPUTAKCHUA

JIBDKEHUE Y B3AUMOJIEMCTBUE TEJI

- MexaHnunueckoe JBIKEHUE. PaBHOMepHOE u
' HEPaBHOMEPHOE JIBIKEHHE
H#H#Par###CKOpoCTb. CpenHsit  CKOpPOCTb  IIpU
3.2 HEPAaBHOMEPHOM JBUKEHUU. Pacyér myTu m BpeMeHH
JBYOKEHUS
SIBnenue mHepuu. 3akoH uHepIuu. B3zanmonerictBue
3.3 TEJI KaK IPUUMHA U3MEHEHUS] CKOPOCTH JIBUYKEHUS TeEll.
Macca kak Mepa UHEpTHOCTH Tefa
34 ###Par### InotHocTs BemecTBa. CBsI3b IUIOTHOCTH C
' KOJIMYE€CTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA
35 Cuna xak XxapaKTepuCTHKa B3aUMOJIEH CTBUS TEJ
26 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MTOMOIIBIO JHHAMOMETPA
37 HH##Par### SIBnenne taroteHus U cuia tsokectu. Cuma
' TSOKECTH Ha IPYyrux riiaHerax. Bec tena. HeBecomocthb
38 Cuna tpenusi. TpeHHE CKONBKEHUS U TPEHUE TOKOS.
' TpeHue B IpUpOJI€ U TEXHUKE
39 ###Par###Cnoxenne Cull, HapaBJICHHBIX MO OJHOU
' npsmoil. PapHonenicTByromast cui
3.10 [IpakTHueckue paboOTHI:




Ompenenenne CKOPOCTH PABHOMEPHOTO JIBHIKCHUS
(mapuka B KUAKOCTH, MOJEIH DJIEKTPUUYECKOTO
aBToMoOuist W Tak panee). OnpeneneHue cpenHen
CKOPOCTH CKOJBXKEHHS OpycKa WIM IIapuKa TIo
HaKJIOHHOW mJockoctd. OmpeneneHne IMIOTHOCTU
tBEépmoro  Tema.  OmBITBL,  JAEMOHCTPUPYIOIINE
3aBUCHMOCTb pacTshKeHus (aedopMaliiu) mpy>KUHbI OT
MPWIOKEHHOW CuiIbl. OTMBITHI, JIEMOHCTPUPYIOITHE
3aBUCUMOCTH CHJIBI TPEHUS CKOJILKEHUS OT Beca Tella U

XapakTepa CONPUKACAIOLINXCS TTOBEPXHOCTEH

dusngeckue IBJICHUS B mpupoac: mMpuMeEpbl ABUKCHUS C

311 Pa3IMYHBIMU CKOPOCTSIMHU B KUBOM U HEXXUBOU IPUPOJE,
JIeCTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoiicTBa: AMHAMOMETP, HOAMIUITHUKA

JIABJIEHME TBEPJIBIX TEJI, )KUJKOCTEN 1 TA30B

41

HNasnenue TBEpAOro tena. CrocoObl YMEHbUICHUS U

YBCIIMYCHUA 1aBJICHUA

42

Japnenue raza. 3aBUCUMOCTH JaBJICHHS Ta3a OT

00bEMa, Temreparypbl

43

Hepeaaqa JaBJICHUA TBép}II)IMI/I TEJaaMu, ) KUJKOCTAMU U

razamu. 3akoH Ilackains. [THeBMaTHYECKHE MALITHHBI

44

3aBUCUMOCTh  JIaBJICHUS O KHJIKOCTH OT TJIyOWHBI.
I'mppocratnueckuit rnapauokc. CoooOmarommecs

COCYybI. FI/I,I[paBJ'II/ILICCKI/Ie MCXaHU3MbI

45

AtMocepa 3emsm u aTtMocepHOe  JaBIICHUE.
[TpuuuHBl  CyIIECTBOBAHUS BO3AYIIHOH  OOOJIOYKU
3emun. OnsIT Toppuuemm. 3aBUCUMOCTh
aTMOC(EpHOro JaBJEHHsS OT BBICOTHI HAJ] YPOBHEM

MOpst

4.6

Nsmepenne atmochepHoro nasienus. [Ipubopsr s

M3MEepeHUs aTMOC(EPHOT0 TaBICHUS

47

JleiicTBHE XKUAKOCTH M ra3a Ha IMOTIPYyKEHHOE B HMX
Tesio. BrlTankuBatomas (apxumenoBa) cuiia. 3aKoH

Apxumena




4.8

[InaBanue Ten. Bo3nyxomnaBanue

49

[IpakTryeckue paboThI:

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT
00béMa MOrpyKEHHOM B KHUJAKOCTh 4YacTH TeJa.
OmnpeneneHne BBITAIKUBAIOIIECH CHIIBI, JEHCTBYIOMIEH
Ha Telo, HOrpyx€éHHoe B KuakocTb. IIpoBepka
HE3aBHCHUMOCTH BBITAJIKUBAIOLIEH CUJIbL, 1€ CTBYIOLIEH
Ha TelIO0 B JKHUJIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIIME 3aBUCHMOCTh BBITAJIKUBAIOLIEH
CHJIBI, ICUCTBYIOIICH HA TEJIO B XKHUIAKOCTH, OT 00BEMA
IIOTPYKEHHON B KUJKOCTb YAaCTH Te€jla U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBaHue — apeomerpa  WIH
KOHCTPYHPOBAaHME JIOAKA U  OHpeAeleHue  eé

rpy30I0AbEMHOCTH

410

dusnueckue  SBICHHS B  NPUPOAE:  BIMSHHE
aTMoc(epHOrO0  JIaBJICHHWsST HA JKABOM  OpPraHU3M,

IJIaBaHHUE PBIO

411

TexHuueckre YCTPOMCTBA: COOOINAIOIIUECS COCYIbI,
YCTPOMCTBO BOAOMNPOBOJA, THUIPABIMYECKUN TIpecce,
MaHOMETp, 6apoMeTp, BHICOTOMED, MOPIIHEBOW HACOC,

apeoMerp

PABOTA, MOIITHOCTb, DHEPI'UA

5.1 MexaHnnyeckas pabota

52 Mexanndeckas MOITHOCTh

£ 3 [IpocTeie MeXaHWU3MBIL: pblYar, OJOK, HaKJIOHHAs

' mockocTh. [1paBuino paBHOBecHs ppryara

54 [IpumeHeHune paBuiIa paBHOBECHS pblyara K OJIOKy
«3omoroe  mpaBuiao»  MexaHUkH. KoadduimeHt

5.5 MOJIe3HOr0  jAedcTBUS ~ MexaHu3MmoB.  [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [TorenuuanbHas SHEPrUU TeJa, MOIHITOrO HaJl 3eMIIEH

5.7 Kunernueckas sueprus

£ g [Tonmnass MexaHuveckass SHEpPrusi. 3aKOH W3MEHEHUS U

COXPpaHCHUA MEXaHUYEeCKOM OHCPIrun




5.9

[IpakTHueckue paboOThI:

###Par#t#Onpenenenre paboThl CUIIBI TPEHUS IPU
PaBHOMEPHOM JBMKEHUHM Tejla 110 TOPU30HTAIbHOMN
MOBEpPXHOCTU. MccienoBaHue YyCIOBUM pPaBHOBECHUS
ppiuara. M3smepenue KIIJI HakIOHHOW MJIOCKOCTH.

N3yueHune 3akoHa COXpaHEHUS MEXaHUYECKON YHEPTUU

5.10

@u3nyecKkue SBICHUS B IMPHUPOJAE: pblYaru B TeEJE

YCJIOBCKa

511

TexHuueckne yCTpOMCTBA: pblyar, IOABWKHBIA U
HEMNOJBUAKHBIN 0JI0KH, HAKIIOHHAS IJIOCKOCTh, IPOCThIE

MCXaHU3MBbI B 6I>ITy

8 KJIACC

Kon
pa3nena

Kon
3JIEMEHTa

IIpoBepsiemMble 3j1eMEHTHI COAEPKAHUS

TEIIJIOBBIE ABJIEHUA

6.1

OCHOBHEIE TTOJIOKEHUS MOJICKYJISIPHO -KUH €THYCCKOU
TCOpUHU CTPOCHHA BCLICCTBA. Macca wu pasMEphbl
MOJICKYJL. OHI)ITI)I, MOATBCPKAAOIINEC  OCHOBHEIC

IIOJIOKCHU AL MOHGKyanHOKI/IHeTquCKOﬁ TCOpUH

6.2

Mognenun  TBEpAOro, KHMAKOIO U  Tra3o00pa3HOro
coctostHU# BeniecTBa. Kpucrammmueckue u aMmophHbIe

TCIIa

6.3

OOBsICHEHHE CBOWMCTB I'a30B, KUAKOCTEH U TBEPIBIX TEI
Ha OCHOBE TMOJIOXKEHUU MOJIEKYIAPHOKUHETHUECKON

TEOpHUH

6.4

CMauuBanue u KalmUJIJIAPHBIC SABJICHUA

6.5

TennoBoe paciupenue u cxaTie

6.6

Temmepatypa. CBsi3b TeMmiepaTypbl CO CKOPOCTBIO

TCIIJIOBOI'O IBMXKCHUA YaCTHUIL




BuyTrpenHss JHEpPIrHUsl. CriocoObt HU3MEHEHUS

6.7 BHYTPEHHEH HEpruu: TeIulonepeaadya U COBEpIICHUE
paboThI
63 Bunpr TeIuIonepeaaun: TEIIONPOBOIHOCTD,
' KOHBEKITHS, U3ITydYeHUE
KomuuectBo  Temmnotel.  YaenbHas — TEMIOEMKOCTH
6.9
BEIECTBA
TennooOMEH W TEIIOBOE paBHOBECHE. YpaBHEHHE
6.10
TETI0BOro OanaHca
611 [InaBnenrie ©  OTBEpAEBAaHUE  KPHUCTAJUIMYECKUX
' BEUIECTB. Y 1eJIbHAs TEIJIOTA [JIaBJICHUS
[TapooOpazoBanne u  KoHAeHcanusa. Mcmapenwe.
6.1 Kunenue. VYpaenbHas Ttemjgora mnapooOpa3zoBaHUs.
' 3aBUCUMOCTh TEMIIEPATYPHI KUIIEHUS OT aTMOC(HEPHOTO
JlaBJICHUS
6.13 BnaxxnocTth Bo3ayxa
6.14 DHeprus TONJIUBA. Y 1elbHAasl TEII0Ta CropaHus
[MpuHner  paboTel  TeroBbiX aBurarenei  KIT
6.15 TEMJIOBOro ABUraTesns. TernnoBble JBUTAaTENH U 3allnuTa
OKpPY’KAIOIIEH CpebI
3aKOH COXpaHEHHUsI W TIPEBpALICHUS HSHEPruu B
6.16
TEMJIOBBIX MPOLIECcCax
[IpakTueckue paboOTHI:
###Par#H##ONbITEL 110 OOHAPYKEHUIO NEUCTBUSA CHUII
MOJIEKYJIIPHOTO TPUTSDKEHUS.
#HHPar###ONbITEI 10 BBIPAIIMBAHUIO  KPHUCTAJIJIOB
6.17 ITIOBAPEHHOW COJIM MJIM caxapa.

##HHPar#H#OnbITel 10 HAOMIOAEHUIO  TEIUIOBOTO
pacipeHust Ta30B, XKUJKOCTEH U TBEPJIBIX TEIl.
###Par#H##Onpenenenre AaBieHUs BO3yXa B OalIoHe

LIMPULIA.




###Par###ONbITbI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTD
JaBJIEHUS BO3AyXa OT ero o0béMa M HArpeBaHUS WU
OXJIXKICHUSI.

#H##Par###1 [poBepka TUIIOTE3BI JIMHEWHOU
3aBUCHMOCTH  JUIMHBI ~ CTOJOWKA  JKUJIKOCTH B
TEPMOMETPUIECKON TPYOKE OT TEMIIEPATYPHI.
###Par##HaOmonenne  W3MEHEHUsS  BHYTPEHHEU
SHEpPruM Teja B pe3ysibTaTe Terionepeniadyu U padoTsl
BHEIITHUX CHJL

###Par#Ht#ccnenoBanne sBJIEHUS TEIJIOOOMEHA IpU
CMEILIMBAHUU XOJIOJHON U TOPSAYEH BOIBI.
#H#Parf###Onpenenenne KOJINYECTBA TEMJIOTHI,
MOJYYEHHOT'O BOJOH MpHU TEIJIOOOMEHE C HArpeThiM
METaJUTMYECKUM IHJIMHIPOM.

#H#Par###Onpenenenie  yIenbHOM — TEMIOEMKOCTH
BEIIIECTBA.

#H##Par###ccnenoBanue npouecca uCrapeHusl.
###Par###OnpeneneHre OTHOCHUTEIBHOM BJIAXKHOCTH
BO3/yXa.

#H#Par###Onpenenenne yAEIbHON TEMJIOThI

IIJIaBJICHUA JIbJA.

6.18

dusnueckue SBIEHUS B TMPUPOJE: TMOBEPXHOCTHOE
HATSDKEHUWE W KamWULIPHBIC SIBICHHUS B TPUPOJE,
KPHUCTaJUIbI B Ipupoze, u3inydenue ConHia, 3aMmep3anue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

6.19

TexHuueckue yCTpOWCTBAa: KalWUISPbl, HPUMEPHI
WCIOJIb30BAHUS KPUCTAIIOB, KUAKOCTHBIA TEPMOMETP,
JATYMK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOILJICHUS
JIOMOB, TUTPOMETPHI, MICUXPOMETP, MapoBas TypOuHa,

ABUTAaTCJIb BHYTPCHHET'O CrOpaHusl.

OJIEKTPMYECKHUE U MATHUTHBIE ABJIEHUA

71

BHGKTpI/ISaHI/IH TCII. I[Ba poaa JICKTPHUICCKUX 3apsa/10B




B3anMopneiictBue 3apsokeHHBIX Tell. 3akoH Kyitona

7.2 (3aBHCHUMOCTb CUJIbI B3aUMOJIEUCTBUSI 3aPSIKEHHBIX TEJl
OT BEJIMUYMHBI 3apSAJI0B U PACCTOSHUS MEXIY TEJIaMHU)
DIeKTpUYECKoe noJe. Hanpsoxénnocts

7.3 JJEKTpUUECKOro  noist. IlpuHuounm — cynepno3uuuu
ANEKTPUUECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenn snekTpuyeckux 3apsiioB. DJIEMEHTApHBIN

74 anekTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBogHukn
U JUDJIEKTPUKHI

75 3aKOH COXpaHEHHUs AJIEKTPUUECKOT0 3apsiaa

-6 OneKkTpuueckuil  TOK.  YCIIOBUS  CYyLIECTBOBaHHUS

' ANEKTPUUECKOr0 TOKa. ICTOYHMKH TOCTOSIHHOT'O TOKa
HeicTBus 3IIEKTPUYECKOT O TOKa (TerutoBoe,

7.7 XUMHYECKOE, MAarHuTHOE). OJEKTPUYECKHUH TOK B
AKUJKOCTIX U razax

- g Onextpuyeckas uenb. Cuia TOKa. DJIEKTPUUYECKOE

' HaIpspKeHHe
29 ConporusieHue IIPOBOJHUKA. VY aenbHOE
' COIIPOTHUBJICHHE BEIIECTBA

7.10 3akoH OMa 151 yJacTKa L€
ITocmenoBarenbHOE M INMApajUICIbBHOE  COCAUHEHUE

7.11
IIPOBOJIHUKOB
PabGota W MOIIHOCTH 3JEKTPUUECKOTO TOKA. 3aKOH

7.12
Jxoyns — Jlenua

213 DneKTpUYecKue LENu U MOTPEOUTENN SIEKTPUUECKOM

' sHepruu B 0bITy. KopoTkoe 3aMbikaHue
[TocrosiHHbIe MarHUTHl. B3anmoaeicTBUE MOCTOSHHBIX

7.14
MarHuTOB
MarnutHoe none. MarHuTHoe mone 3eMiIM M €ro

7.15
3HauEHHE JUIsl ’KU3HU Ha 3emiie

218 Onbeir Opcrena. MarHuTHoe MOJ€ 3IIEKTPUYECKOTO

TOKa. HpI/IMeHeHI/IG 9JICKTPOMArHuTOB B TCXHUKC




JleficTBUE MarHMUTHOrO MOJISI HA MPOBOJHUK C TOKOM.

3JICKTpOI[BI/IFaTeJ'IB IMOCTOSIHHOT'O TOKa. M cImonap30Banue

i 3JIEKTPOABUraTEIEH B TEXHUUECKUX YCTPOMCTBAX U Ha

TpaHCIIopTe

Onpitel  ®apages.  SIBieHue  3IEKTPOMArHUTHOU
7.18

naaykuun. [Ipasuno Jlenna

DneKTporeHepaTop. Crnioco0Os1 MOJTy4EHUs
7.19 SJIEKTPUYECKOM  BHEPruu.  OJEKTPOCTAHIIMM  Ha

BO300OHOBJISIEMBIX UCTOUHHKAX SHEPrUU

[IpakTHyeckue pabOTHI:

OMBITHI 110 HAOTIOACHUIO SJIEKTPU3AIIUH TEJT HHAYKIIHEH

Y TIPH COPUKOCHOBEHUMU.

UccnenoBanue AelCTBUS AJIEKTPUYECKOTO MOJS Ha

MPOBOHUKH U TUIJICKTPHUKHU.

COopka u mpoBepka pPabOTHl AIEKTPHUUECKOM IETH

IIOCTOSTHHOT'O TOKa.

W3mepenue u peryampoBaHue CUIIbI TOKa.

N3mepenne u peryanpoBaHue HaPsDKCHHSL.

UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKa, MIYILIETO

4yepe3 pPE3UCTOp, OT CONPOTHBIIEHUS pE3UCTOpa H
290 HaIpsKEHHUS Ha Pe3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIIIN e 3aBUCUMOCTh
AIEKTPUUECKOTO COMPOTHBJIEHUSI MPOBOJHUKA OT €ro
JUIMHBI, TIJIOIIAIM TIOTIEPEYHOr0 CeYeHUs U MaTepHaa.

[IpoBepka mpaBwia CIOKEHHUS HANpPSHKEHUH TpH
MIOCJIE/IOBATEIbHOM ~COEAMHEHUM JABYX PE3UCTOPOB.

[IpoBepka npaBuia sl CUIIBI TOKA IIPU HapauleIbHOM
coenvHeHUM  pesuctopoB. OmnpeneneHue  padbOTHI
AIIEKTPUYECKOTO TOKa, HIYIIETO 4Yepe3 pPe3nucTop.
OnpezneneHue  MOLIHOCTH — 3JIEKTPUUECKOrO  TOKa,
BBIJIETISIEMOM Ha pesucrope. HccnenoBanue
3aBUCUMOCTH CUJIBI TOKA, UAYILIEr0 Yepe3 JIAMIIOUKY, OT

HanpspkeHus Ha Hell. Onpenenenue KIIJ[ narpeBaTens.




UccnenoBanue MarHUTHOT O B3aMOJICHCTBUS
MIOCTOSIHHBIX MarHuToB. V3ydeHue MarHuTHOrO MOoJs
MOCTOSIHHBIX ~MArHUTOB MNP WX OOBEIUHEHHH U
pasaenenunu. MccnenoBanue 1eMCTBUS JIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OMBbITHI,
JIEMOHCTPUPYIOIIN e 3aBUCUMOCTh CHJIBI
B3aMMOJICHCTBHS KaTYIIKH C TOKOM M MarHUTa OT CHJIBI
TOKAa W HaNpaBJICHWs TOKa B Karymke. F3ydeHue
JEHCTBUS MAarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM.
KoucrpynpoBanue u U3Yy4YCHHE paboThI
3IEKTPOJBUTATEIS. N3zmepenne KT
JJIEKTPOJIBUTATENIbHON ~ YCTaHOBKM.  OmNBITBI  1TI0
HCCJIEI0BAHUIO SIBJICHUS AJIEKTPOMATHUTHOU
WHIYKIUW: KCCIEIOBAHNE HM3MEHEHUW 3HAYECHUS U

HaIpaBJICHUA HHAYKIIHOHHOI'O TOKa

dusnueckue SBJICHUS B TPUPONAEC: DIICKTPUUECKHE

SABIICHUS B aTMocdepe, DIEKTPUYECTBO  JKUBBIX

721 OpPraHU3MOB, MarHUTHOE T0JI€ 3eMJIH, APEi MOTFOCOB,
POJIb MArHUTHOTO NOJIS 17151 )KU3HU Ha 3eMJIe, MOJISIPHOE
CHUSIHHE
TexHuueckne yCTpoMCTBA: DJIEKTPOCKOI, aMIIEpMETD,
BOJILTMETP, PEOCTAT, CYETUMK IEKTPUUECKON SHEPTUH,
29 JIEKTPOOCBETUTENbHBIE  NPUOOPBI, HarpeBaTeIbHbIE
' NIEKTPOIPUOOPEI (mpumMepsl), IIEKTPUYECKHE
MIPEJOXPAHUTEIH, SJIEKTPOMArHUT, JIEKTPOABUIATEND
IIOCTOSIHHOT'O TOKA, TEHEPATOP MOCTOSIHHOIO TOKA
9 KJIACC
Kon Kon
IIpoBepsiemble 2IEMEHTBI CONEPKAHUS
paznena JJIeMEHTa
8 MEXAHWYECKUE ABJIEHUA




Mexanuyeckoe JABWKEHUE. MarepuanbHas TOYKa.

81 Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOT O ABUKEHUS
8.3 PaBHOMepHOE MPSIMOJIMHENHOE TBUKEHHE
#i#HPar#t#HepaBHoMepHOE MPSIMOJIMHEITHOE
8.4 nBwkeHue. CpeaHsss 1 MTHOBEHHAs! CKOPOCTh Teja MpH
HEPaBHOMEPHOM JIBUYKEHHUH
85 YckopeHue.  PaBHOYCKOpEHHOE — IIPSIMOJIMHEHHOE
' JIBIDKEHUE
8.6 #iHPar##CBoOoaHOoe agenue. OnbiTel ["ammies
#H##Par##HPaBHOMepHOE JIBMXKEHUE MO OKPY>KHOCTH.
8.7 [Tepron u yacrora oOpanienus. JIMHEeWHAs U yriioBas
ckopocTu. LleHTpocTpeMuTenbHOe yCKOpeHHe
8.8 [Teprsiii 3axkoH HeroToHa
8.9 Bropoii 3axon HeroTona
8.10 Tpernii 3akoH HeroTona
8.11 #H##Par##H#1 [puHIIMT CYTIEPIIO3UITUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 #H##Par##H#Cuna TpeHus: cujla TPEHUs CKOJIbKEHUS,
' CHJIA TPEHUS MOKOs, IPYTUe BUIbI TPEHUS
814 #H#HParf##(Cuna  TSHKECTH M 3aKOH  BCEMUPHOTO
' TATOTEHUS. Y CKOpEHUE CBOOOIHOr O MaJeHUSI
815 JBmwxenne mmaHer Bokpyr Comuma.  Ileppas
' KOCMHYecKas CKopocTh. HeBecoMOCTh 1 nieperpys3ku
516 PaBHOBecue  MarepuanbHOM  TOYKH.  AOCOJIOTHO
' TBEPAOE TETO
817 #H##Par###PaBHOBecHe TBEPAOTO Tela ¢ 3aKPEIEHHOM
' OChI0 BpallleHuss. MoMeHT culiibl. L{eHTp TsxecTH
8.18 Nmnynsc tena. Ismenenne umnynbca. MIynbsc CHIIbl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 ###Par###PeakTHBHOE BIDKEHUE
8.21 Mexanudeckasi paboTa ¥ MOIIIHOCTh




8.22

PaGora cun TsbkecTH, ynpyroctd, TpeHus. CBs3b

SHEPruu U PaboThI

8.23

HOT@HHI/IaJ'IBHaﬂ SHEprusa  TeCia, IIOJHATOI'O  Hal

MTOBEPXHOCTBIO 3EMIIN

8.24

IToreHuManbHast SHEPIUs CKATON NPYKUHBI

8.25

##Par##H Kunernueckass  sHeprus.  Teopema o

KMHETUYE€CKON DHEPrun

8.26

HiHPar##3aKkoH COXpaHEHHsI MEXaHUYECKON SHEPTUU

8.27

[TpakTyeckue paboTHI:

OnpeneneHue cpeHel CKOPOCTH CKOJIBKEHUs OpycKa
WIM JBWKCHUS IIapHKa 10 HAKJIOHHOW IJIOCKOCTH.
Omnpenenenne yCKOPEHUs Tella IPU PaBHOYCKOPEHHOM
JBYO)KEHUH 110 HAKIIOHHOM TIIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH MYTH OT BPEMEHH NpPHU
PaBHOYCKOPDEHHOM  JBW)KCHHUM  0€3  HavyaJbHOU
CKOPOCTH.

[TpoBepka THUIOTE3bI: €CJIU IPH PABHOYCKOPECHHOM
JBYDKEHUH 0€3 HavaJbHOH CKOPOCTH MYTH OTHOCSATCS
KaK psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
POMEXYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanue 3aBHCUMOCTH CHTBI TpEHUs
CKOJIBKEHUSI OT CHJIBI HOPMAJIbHOI'O  JIaBJICHUSI.
Omnpenenenre kK0dQPUIMEHTA TPEHUS CKOIBKCHUS.
Omnpenenenue >x€cTKOCTH NpYKuHBL. Ompenenenue
pabOThI CHUJIBI TPEHUSI MPH PABHOMEPHOM JBIIKCHHH
TeJia 110 TOPU3OHTAIBHOM MOBEpPXHOCTH. OnpeeneHune
paboThl CHJIBI YOPYTOCTH MpH TOabEME TIpy3a C
UCIIOJIb30BAaHUEM  HEMOJABMKHOTO M TOABIIKHOTO

0JIOKOB

8.28

dusznuecKue SIBJICHUS B nprupoac: NpUJIUBbI U OTJIMBEI,
JABHXXCHUC INIIAHECT CoJiHeyHOM CUCTCMbI, PCAKTHUBHOC

JABUKCHUC JKUBBIX OPIraHU3MOB

8.29

TexHuuyeckne yCTPOMCTBA:  CIMAOMETP, JAaTYHUKHU

MOJIOXKCHUS, paCCTOAHUSA U YCKOPCHU S, PAKCThI

MEXAHWYECKUE KOJIEBAHM A 1 BOJIHBI




9.1

KonebarensHOE JIBIDKEHUE. OCHOBHBIE
XapaKTePUCTUKA  KOJCOAHWH:  MEpUOJ,  YacToTa,

aMIlIUTyaa

9.2

MaremaTnueckuii U OPYXUHHBIA  MAasTHHKH.
[lpeBpamienne  SHEpruM  NHpU  KoJeOaTeIbHOM

JIBIDKCHUU

9.3

3aryxaromue Koyebanus. BelHyXaeHHbIe KoIeOaHusl.

Pe3onanc

94

Mexanndeckue BOJHBL CBOMCTBA MEXaHUUYECKHUX
BonH. [IpomonbHble M TomepedHble BOJHBL JlmmHa
BOJIHBI W CKOpOCTb €€  paclnpoCTpaHEHHs.
MexaHnudeckre BOJHBI B TBEPAOM Telle, Cell CMUYeCKHe

BOJIHBI

95

3ByK. ['poMKOCTb 1 BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6

Wubpa3Byk U yabTpa3BykK

9.7

[TpaxkTyeckue paboThI:

OmnpeneneHue 4YacToTbl M Iepuojga KosieOaHWH
MaTEMaTUYECKOr 0 MasiITHUKA.

OnpeneneHre 4YacToThl U Iepuojna KojebaHuii
MPY>KMHHOT O MasiTHUKA

HccrnenoBanue 3aBUCUMOCTU Ilepuofa KoJeOaHMM
NOJABELUIEHHOIO K HHUTU TIpy3a OT JUIMHBI HUTH.
HccrnenoBaHnue 3aBUCUMOCTH Iepuofa KoJeOaHMM
IPY’)KUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCUMOCTM  Ilepuoja  KonebaHui  rpy3a,
NOJBELICHHOIO K HUTH, OT Macchl Ipy3a U KECTKOCTH
npykuHbl. 3mepeHue yckopeHuss CBOOOJHOIO

HagcHus

9.8

®uU3UUECKUE ABJICHUS B IPUPOJIE: BOCIPUSATHE 3BYKOB
SKMBOTHBIMU, 3€MJIETPICEHHUE, CECMUUYECKUE BOJIHBI,

IIYHaMH, 3XO0

9.9

TexHuyeckrue yCTPOMCTBA: DXOJIOT, HCIIOJIb30BAHHUE

yIbTpa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMATHUTHOE IIOJIE N SJIEKTPOMATI'HUTHBIE BOJIHbI




101 DNeKTPOMarHUTHOE MoJjie. DJIEeKTPOMArHUTHbIE BOJIHBI.
' CBoiicTBa 371€KTPOMAarHUTHBIX BOJIH
10.2 [IIkaya 371€KTPOMArHUTHBIX BOJIH
103 OnekTpoMarHuTHas npuposaa cseta. CKOpocTh CBeTa.
' BonHoBBIE CBOMCTBA CBETA
[TpakTryeckue paboTHI:
10.4 W3ydeHnne CBOUCTB DJIEKTPOMAarHUTHBIX BOJH C
MIOMOIIBIO MOOUITBHOT O TeTedoHa
dusnueckue SBICHUS B MpHUpPOAe: OUOIOrHYECcKOe
10.5 JNENCTBHE  BUIUMOTO,  yJIbTPa(HOIETOBOTO u
PEHTI€HOBCKOI' O U3JIy4ECHHM
106 TexHuueckue yCTpOHCTBA: UCIIOJIb30BAHUE
' AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JlyueBas mogens cBera. MicTouHuku cBera
11.2 [IpssMmonuHeHOE pacpoCTpaHEHHE CBETa
Otpaxxenue  cBera. Ilmockoe  3epkano.  3akoH
113
OTpa’KEHUs CBETA
oy IIpenomnenne cBera. 3aKOH NPEJIOMIICHHMS CBETa.
' [TonmHOE BHYTpEHHEE OTPaKEHHE CBETA
115 JIunza. Xon sydeil B muH3e
116 OnTHueckas cucrteMa (Qoroamnmnapata, MUKPOCKONa U
11 ' TeJIeCKoIa
I'ma3 kak omnTuueckas cucreMma. binM3opykocTs H
11.7
JIAJIbHO30PKOCTh
118 Paznoxenue 6enoro ceera B ciekTp. OnbiTel HptoTOHA.
' CrnoxeHue cekTpaibHbIX 1IBETOB. Jlucnepcus cBera
[TpaxkTyeckue paboThI:
#i#Par#HccnenoBanue 3aBUCHMOCTH yria
119 OTPa)KEHUsSI CBETOBOTI'O JIy4a OT yIJia MaJIeHUsI.
HiHPar#H#I3yueHne  XapaKTepUCTHK  HM300paXKeHUs
IpeaMeTa B IJIOCKOM 3epKalie.




#iHtPar#HH#ccneqoBanue 3aBUCHUMOCTH yria
IPEJIOMJICHHUsS] CBETOBOrO Jiyya OT yIja HaJeHHsl Ha
TPAHMIIE «BO3YX — CTEKIION.
#H##Par##tlonydyenue u300paKEeHU C  TTOMOIIBIO
coOuparomen JTUH3BI.
###Par###Onpenenenue (HOKYCHOTO PACCTOSIHUSI U
ONTUYECKOW CUJIBI COOMPAIOLIEH JINH3BI.
#H#HPar#H##ONBITEL 0 Pa3NOKEHUIO 0eloro cBera B
CIIEKTP.
#i#H#Par#H##ONBITBl IO BOCIPUATHIO LIBETA IIPEIMETOB
IIpU UX HAOJIIOIEHUH Yepe3 LIBETOBbIE (PUIIBTPBI
duznueckue sBieHus B mpupoae: 3atMmenust ConHia u
11.10 JIyHbI, IIBE€TA TEJ, ONTHYECKUE SBJICHUS B aTMOCcdepe
(uBet Heba, pedpakuus, pagyra, MHPax)
1111 TexHuueckue YCTPOMCTBA: OUKH, TIEPUCKOIL,
' doToanmapat, ONTHIECKUE CBETOBOIBI
KBAHTOBBGIE SABJIEHU A
191 Omnwitel Pezepdopna u manerapHas MOJENb aroma.
' Mopnens atoma bopa
122 Hcnyckanue W MOIJOIIEHUE CBETa aTOMOM. KBaHTHI.
' JIuneityarele CEKTPBI
12.3 PagnoaktuBHOCTh. Anbda, 6eTa- 1 raMMa-u3IydeHus
124 Crpoenue aromHoro sapa. HykionHas Mojaenb
' aTOMHOro sAapa. M3oTonsl
PanuoaxtuBHble npeBpaienus. Ilepuon nomypacnana
12 125
ATOMHBIX SIZIEP
126 SnepHble peakuyy. 3aKOHBI COXPaHEHUS 3apsI0BOr0 U
' MacCOBOT'0 YHCEN
OHeprust CBsI3M aTOMHBIX sjaep. CBsS3b Macchl U
12.7
SHEpPruun
198 Peakumn cuHTe3a w geneHus spep. Vcrounwku
' sHepruu CoJHIa U 3BE3]T
199 Snepunas osHepretuka. JlelicTBue paJIMOAKTUBHBIX
' W3ITy4YCHUI Ha )KUBBIC OPTaHU3MBbI




12.10

[TpakTueckue paboThI:

HaOnrofeHre CIUIONIHBIX W JIMHEHYATBIX CIIEKTPOB
W3ITy4YCHUSI.

HccnenoBanue TPEKOB: U3MEPEHHUE SHEPTUU YACTHIIBI
0 TOPMO3HOMY Iy TH (110 oTorpadusm).

W3mepenue painoakTHBHOTO (GoHa

1211

@duznueckue SBJICHHUS B NPUPOJE: €CTECTBEHHBIN
paavOaKTHUBHBIN ¢oH, KOCMHUYECKHE Iy4H,
paMOaKTUBHOE M3JIyd€HHE NPUPOAHBIX MUHEPAJIOB,
JEUCTBHE paJMOaKTUBHBIX M3JIyYEHUH HA OPraHHU3M

YCJIOBCKAa

12.12

Texnuueckue yCTpoiicTBa: CIEKTPOCKOTI,

WHIUBUyalbHBIN 103UMETP, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBILIET'O OBPA3OBAHMUSI

Kon
NpoBepsieMOro
TpedOBaHUs

IIpoBepsiembie TpeGOBaHNs K NPeIMETHBIM pe3yJabTaTam
0a30BOT0 YPOBHSI OCBOEHHSI 0CHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOTO 001ero oopa3oBanusi Ha ocHoBe ®I'OC

[Tonumanue pomu  ¢(u3Mku B  HAayyHOM KapTUHE  MHpa;
cOpMHUPOBAHHOCTh 0a30BBIX TMPEACTABICHUM O 3aKOHOMEpHOM
CBSI3M M MIO3HABAEMOCTH SIBJICHUN MIPUPOABI, O POJIU HKCIIEPUMEHTA B
¢usuke, o cucremooOpasyromieii ponu (GU3MKK B pPa3BUTUU
€CTECTBEHHBIX HayK, TEXHHUKM U TEXHOJIOTUH, 00 SBOIIOIHUH
(¢u3HUeCKNX 3HAHUW U MX POJU B IEJIOCTHON €CTECTBEHHOHAYYHOMN
KapTUHE MHUpa, O BKJIAJ€ POCCUICKUX M 3apyOexHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKHU, OOBSICHEHUE ITPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTUC TEXHUKH U TEXHOJIOTHH

3HaHUS O BUJAX MaTepuu (BEIIECTBO U MOJIE), O JIBM)KCHUU Kak
cioco0e CyIIEeCTBOBaHHUS MaTepuu, 00 aTOMHO-MOJIEKYJISPHOI
TEOPUU CTPOCHUS BEIIECTBa, O (UIUYECKOW CYUIHOCTH SIBICHUI
npupoAbl  (MEXaHUYECKHX, TEIUIOBBIX, 3JICKTPOMAarHUTHBIX U
KBAaHTOBBIX); YMEHHE pa3auyaTh SBJICHUS MO ONHCAHUIO HX
XapaKTepHBIX CBOWCTB W HA OCHOBE OIBITOB, JEMOHCTPHPYIOUTHUX
naHHOEe (U3MYECKOE SIBJICHHUE; YMEHHE paclo3HaBaTh IMPOSBIICHUE
M3YYEHHBIX (PU3MYECKUX SBIECHUI B OKPYXAIOIIEeM MHUPE, BbLACIA

UX CYILIIECTBEHHbIE CBOWCTBA (MPU3HAKHU)

Biianenne ocHOBamMHM IOHATUHHOIO amnmapara ¥ CHUMBOJIMYECKOIO
s3bIKa (PU3MKHU U MCIIOJIb30BAHME UX IS pellieHusl yuyeOHbIX 3a/1ay;
YMEHUE XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SBJICHUS U

MIPOILIECCHI, UCTIONB3Ys (YHIAMEHTAIBHBIC U SMIIUPUYECKUE 3aKOHBI

YMeHue omnuchiBaThb H3yYEHHBIE CBOWCTBA Tel U (QU3MUECKUE

SABJICHUS, UCIIOJIB3YA (1)I/I?>I/I‘~ICCKI/IG BCJIMYHHBI

BJIaI[eHI/Ie OCHOBaMH MCTOJOB HAYYHOI'0 IIO3HAHHA C y‘-IéTOM
cO0IrI0IeHU s TTPaBUII O€30NacHOro TpyAa: HabmoeHne GU3HIECKUX

SIBJIEHU




YMEHHUE CaMOCTOSITEIEHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
13 JaHHOTO Habopa 000pyA0BaHUS MO UHCTPYKIIMH, OMUCHIBATH X0
OIIBITA M 3aITUCBHIBATH €TI0 PE3YJIbTaThl, (OPMYIMPOBATH BHIBOIBL;
MPOBE/ICHUE TMPSIMBIX W KOCBEHHBIX H3MEPCHUU (DU3HUYECKHIX
BEIMYMH: yMEHUE IUIAHUPOBATh W3MEPEHHs, CaMOCTOSTEIHHO
coOMpaTh DKCIEPHUMEHTANBHYI) YCTAaHOBKY IO HWHCTPYKIIHH,
BBIYHCIIATH 3HAUCHHE BEJMYMHBI U aHATU3UPOBATH IOTy4YEHHBIC
pe3yibTaThl ¢ Y4ETOM 3aJaHHOW TIOIPEHIHOCTH  PE3yJIbTaTOB
U3MEPEHUN;

MPOBENCHHE HECIOXKHBIX OKCIIEPUMEHTAIBHBIX HCCIICIOBAHHIA;
CaMOCTOSITENIbHO COOMpaTh JKCIEPHUMEHTAIBHYIO YCTaHOBKY W
MPOBOJNUTh  HUCCIICAOBAHWE IO HWHCTPYKIHH, TIPEACTABIATH
MOJTYYEHHBIC 3aBUCUMOCTH (PM3MUYECKUX BEIMYUH B BUAE TaOIUI U
rpaduKoB, yYUTBHIBATH MOTPEIIHOCTH, JeNaTh BBIBOJIBI IO

pe3yiibTaTaM UCCIICAOBAHUA

[TonumaHue  XapaKTEPHBIX  CBOMCTB  (PU3WYECKUX  MoOCNeH
(MaTepuanpHasi TOUKa, a0COMIOTHO TBEPIOE TENO, MOJIEIH CTPOCHHS
ra3oB, XUAKOCTEH M TBEPABIX Tel, IUIAHETApHAas MOJAENIb aToMa,
HYKJIOHHAsI MOJIENIb aTOMHOTO SiIpa) U yMEHUE MPUMEHSATh UX IS

00BsiICHEHHSI (PU3HUECKUX MPOIECCOB

YMeHue o0bACHATh (PU3NUECKHE MPOLECChl U CBOWCTBA Tell, B TOM
YUClle M B KOHTEKCTE CHUTYyallMi MPaKTUKO-OPUEHTUPOBAHHOTO
XapaKTepa, B YaCTHOCTHU, BBISBJIATh NPUUYUHHO-CIIEICTBEHHBIE CBSI3H
U CTPOUTh OOBSCHEHHE C OIOpOil Ha H3ydyeHHble CBOWCTBA
¢u3nyecKkux SBICHUM, (U3NYECKUE 3aKOHbI, 3aKOHOMEPHOCTH U

MOJEIN

YmeHue pemath pacuéTHble 3amayu (Ha Oasze 2 — 3 ypaBHEHHI),
UCTIONB3Ysl 3aKOHBI U (QOpPMYJbl, CBS3bIBaIOIIME (U3NYECKHE
BEIMYMHBI, B YAaCTHOCTH, 3aIIMCBIBATh KPAaTKOE YCJIOBHE 3aJayH,
BBISIBJISITh HEJOCTAIOIME JIaHHBIE, BHIOMpATh 3aKOHBI U (HOPMYIIBI,
HEOOXOAUMBbIE JIJIS €€ pelleH s, MCII0JIb30BaTh CIIPABOYHbIE IJaHHBIE,
MIPOBOJUTH PACUETHl M OLICHUBATh PEATMCTUYHOCTb MOJYYEHHOI'O
3HaUeHUs (PU3NYECKON BETMUMHBI; YMEHHUE ONPEeIsTh Pa3MEPHOCTh

(bU3NYECK Ol BETMUNHBI, IOTyYeHHON TIPH PEIICHUH 3a1a9n




YMeHue XapakTepu3oBaTh IPUHIUIBI JEHCTBUS TEXHUUYECKUX
YCTPOWCTB, B TOM 4YHCJI€ OBITOBBIX NMPHUOOPOB, U IMPOMBIIIICHHBIX
TEXHOJIOIMUYECKUX MPOLIECCOB 110 UX OMHMCAHUIO, UCII0JIb3YS 3HAHUS O
cBoiicTBax (pu3MuUecKUX SBJIEHUH M HeoOXoauMmble (QuU3NUecKue

3aKOHOMEPHOCTH

10

YMeHue WuCnonp30BaTh 3HAHUS O (PU3WYECKHX SBICHUSIX B
MOBCETHEBHOM KM3HM i oOecredyeHuss O€30MaCHOCTH MpU
oOpameHud ¢ OBITOBBIMH ~ HpHOOpaMH M TEXHHUYECKUMU
YCTPOMCTBAMH, COXpAaHEHHsS 3I0pOBbS M COOJIOACHUS HOPM
AKOJIOTMYECKOTO TOBEACHUS B OKpYKAIOUIEH cpeae; MOHUMaHue
HEOOXOIMMOCTH MPUMEHEHHS JOCTIKEHUH (U3UKH U TEXHOJIOTUH

JJIA palliOHAJIBHOI'O ITPUPOAOII0JIb30BAHUS

11

OnpIT moucka, Mpeodpa3oBaHus M MPEACTABICHUS HHPOpPMAIUU
(GU3NYECKOro coepkKaHus C HCHOJb30BaHHEM HWH(GOPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUI; YMEHHUE OL|EHUBATH JOCTOBEPHOCTh
MOJIyYeHHOW WHQOpMAIMM HAa OCHOBE HMEIOIIUXCS 3HAHUU U
JOMOJIHUTENIbHBIX ~ MCTOYHHMKOB, YMEHHE HCIOJb30BaTh MpHU
BBITIOJIHEHUH YYEOHBIX 3a/laHUi HAYyYHO-TIOMYJSIPHYIO JIUTEPATYpPy
(U3NYECKOr0 CONEepIKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECYpPChI CETH
WuTtepHer; BnageHWe Oa30BBIMH HaBBIKAMH IpeoOpa3oBaHUs
uH(pOpMAIIMU W3 OJHOW 3HAKOBOH CHCTEMBI B APYIyI0; yYMEHHE
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIICHUS Ha

OCHOBC I/IH(l)OpMaLII/II/I 13 HCCKOJIBKUX UCTOYHHUKOB




HNEPEYEHDB JIEMEHTOB COAEP/KAHUSA, IPOBEPAEMBIX HA OI'D
11O ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IEP:KAHUSA
1 MEXAHMWYECKUE ABJIEHU A
11 Mexannueckoe JaBWKeHHWe. MarepuanbHas Touyka. Cucrtema oTcyérta.
' OTHOCHUTEIBHOCTh IBHIKCHHS
PaBHOMepHOE 1 HepaBHOMEpHOE ABUKeHUEe. Cpennsis ckopocts. opmyna s
12 BBIYHCIICHUS CPEAHEH CKOpoCcTH: v = S/t
PaBHOMEpHOE NPAMOJIMHEWHOE IBUKEHKE. 3aBUCUMOCTh KOOPJMHATHI T€Jla OT
BPEMEHHU B ClIyyae paBHOMEPHOI'O MPSAMOJIUHEHHOT O JTBUXKCHUS :
13 x(1)=x,+vt
I'paduky 3aBUCUMOCTH OT BPEMEHH [JIsi MPOCKIMU CKOPOCTH, IMPOCKIUU
MepeMeIIeHus, TYyTH, KOOPAMHATHI MPU PABHOMEPHOM MPSIMOJUHEHHOM
JIBYDKCHHUH
3aBUCUMOCTh KOOpAMHATHI Te€Ja OT BPEMEHU B CIydae PaBHOYCKOPEHHOTO
MPSIMOJIUHEHHOTO JBHMIKEHUSI:
2
Sy =v,, * T+ ay *;
2
DopMyIbl I TTPOCKITUU TIEPEMEIICHHS, MMPOEKIIUA CKOPOCTH M MPOEKIIUH
YCKOPEHHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEIHHOM JBUKECHUH:
;2
14 .sx(a‘)=uﬂx-r+ax-?~
U_‘_(f) =Up, ta,-t,
a.(f)=canst,
Ul.‘rl - l‘)l.Tl zzaxsr
I'paduku 3aBUCHMOCTH OT BPEMEHH IS MPOCKIUU YCKOPECHHSI, MPOCKIIUH
CKOPOCTH, MPOEKIMHU TEepeMEICHUs, KOOPAUHATHI TPU PaBHOYCKOPEHHOM
MPSIMOJIMHEUHOM JIBUKEHUHU
CBoboanoe nagenue. @opMyIIbl, OMUCHIBAIOIINE CBOOOIHOE MMaICHNE Tela 0
15 BEpPTUKAIU (IBM)KEHUE Tela BHU3 WJIM BBEPX OTHOCHTEIHHO IMOBEPXHOCTH
3emimn). ['paduku 3aBUCUMOCTH OT BPEMEHH ISl TPOCKIIMU YCKOPEHUS,




IMPOCKIOHNHN CKOPOCTH H KOOpAWHATBI IIPU CBO60)1HOM nmaaCHUM TC€Jjia I10

BEPTUKAIIN

CKOpOCTh paBHOMEPHOIO JBMXKEHUS Teja MO OKpyxHocTH. HampaBiieHne
CKOPOCTH.

dopmysia 11l BBIYUCIECHUS CKOPOCTH 4Yepe3 PaauyC OKPYKHOCTH W TEPUOJT

oOpalieHus:
2mR
L=
T

HCHTpOCTpeMI/ITeHBHOC YCKOpPCHHUE. HaHpaBHeHI/IC LHEHTPOCTPEMHUTEIBHOT'O

16 yckopenus. DopMyiia il BBIYUCIEHUS YCKOPEHHUS:
2
a. = L
R
dopmyia, cBA3bIBAIOIIAs HEPUO U YaCTOTY OOpallleHus:
V= 1
T
Macca. [InotHocTs BenjectBa. @opmyiia a1 BBIYUCIEHNS INIOTHOCTH:
_m
1.7 V
18 Cuna — BexTopHas ¢pusndeckas peanunHa. CloxkeHue cui
19 SBnenune unepuuu. I1epsorit 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
ConanpaBiIeHHOCTb BEKTOpA YCKOPEHUS TeJla U BEKTOPA CHUIIbL, J€HCTBYIOIEH
Ha TeJIo
BzaumoneiictBue ten. Tpetuit 3akon HeroToHa:
1.11 F 21 = _Fl—>2
112 TpeHne nokos ¥ TpeHHe CKoJIbkeHus1. PopMyiia AJis BBIYMCICHUS MOAYJIS CUJIBI

TPCHUA CKOJIbKCHUA:




F_=n-N

Hedopmarnus tena. Yopyrue u Heynpyrue aedopmanui. 3aKOH yHOpyroi

nedopmaru (3akoH ['yka):

113 F=k-Al

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMUPHOT'O TATOTCHUS:

my -M,
F=G L1 _2
R _
Cuna Tspkectr. Y ckopeHue cBOOOHOTO TaCHHS.
114

®opmyaa 1151 BBIYUCIEHUS CUIIbI TSKECTH BOJIM3M MoBepXHOCTH 3emin: F =
mg.
JBwxenne aner Bokpyr CousHna. ITepBas kocMuyeckast CKOpOCTb.

HeBecomocTh 1 neperpysku

Nmmynbc Tena — BeKTopHas pu3nyeckasi BEJIMYMHA.
115 p=mi

Nmnynsce cuctemsl Ten. M3Menenne umnynbsca. UMnynbce cuiibl

3aKkoH COXpaHCHUA UMITYJIbCA JJIA SaMKHYTOﬁ CUCTCMBI TCII:
116 p=mmU, +im,U, =const

PeakTuBHOE IBMKEHNE

Mexanunyeckas pabora. opmyra Ay BIYUCICHHS paOOThI CUIIBL:

A=Fsoosa
Mexanunueckasi MOLIHOCTb:
117
A
N==
I
Kunernueckas u norenuuanbHas sHeprus. opmyna a1 BIYUCICHUS
KUHETUYECKOW SHEPTUH:
1.18
2
m




Teopema o kuHeTn4yeckor 3Heprun. Gopmyiia 11 BBIYUCICHUS
NOTEHIUAJILHOM SHEPruu Tela, MOAHATOr O

HaJ 3eMIIEi:

E,= mgh

MexaHnueckas YHEprus:

E=E;+E p
1.19 .
3aKOH COXpaHEHMs] MeXaHu4eckor sHepruu. Popmyna 1 3aKkoHa
COXpaHEHHSI MEXaHUYECKOM SHEPrUuu B OTCYTCTBUE CHJI TpeHus: E = const.
[IpeBpaienre MexaHUUECKON SHEPTUU TPU HATTMUUH CHIIBI TPEHUSI.
[IpocTble MeXaHU3MBI. «30J0TOE IPABUII0» MEXAHUKHU.
Poraar. Moment cuitel: M - FL.
VYcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[ToxBuxHBIM 1 HenoABMKHBIN O0soku. KIT/] mpocThIx MEXaHU3MOB,
n= A‘]IME&HE.E
A‘S&I‘IH‘IEEE&H
JaBnenue TBEpAOroO TENA.
®dopmyiia 111 BBIYUCICHUS TaBJIeHUs TBEPOTO Tena:
_F
Prs
191 JlaBienue raza. ATMoc(epHOe AaBJIEHUE.
['mppocratnyueckoe AaBiIeHUE BHYTPU KUIKOCTH.
dopMyia A1 BBIYMCICHUSI TaBJICHUS BHYTPH KUAKOCTH:
P=pgh+Dm,
1.22 3akoH [lackansa. ['mapaBamyeckuil mpece
3akon Apxumena. dopmyna A ONpenereHUs BBITAJIKUBAIOIIEH CHUJIBI,
193 JIEHCTBYIOLIEN Ha TEJIO, HOTPYKEHHOE B )KUJIKOCTh UJIU T'a3:




VYcnosue niaBanus tena. [lmaBanue cy10B U BO30yXOIlJIaBaHUE

1.24

Mexanuveckue KojeOaHus. AMIUIMTYAa, MEPUOA W 4YacToTa KOJcOaHHM.

®opmyiia, cBA3BIBAIONIAS YACTOTY U EPUOJ KOJIeOaHUI:

1.25

MaremaTuuecKuii U NPYKUHHBIM MasTHUKU. lIpeBpaleHne sHeprum Ipu

KOJIE0ATEIHbHOM NBUKECHUN

1.26

3aryxaromue konebanus. BeiHykaenHsie konebanus. Pezonanc

1.27

Mexannueckue BOJIHBL. [Ipo1oiibHbBIE U TTONIEpEeYHbIE BOJIHBI. J[JIMHA BOJHBI U

CKOPOCTb paCIpoOCTpaHCHHA BOJIHBI:

L=v-T

1.28

3Byk. [')poMKOCTh U BbIcOTa 3BYKa. OTpa’keHue 3BYKOBOW BOJIHBI Ha TPaHUIIC

nByx cpea. MUHdpa3Byk u yabTpa3Byk

1.29

Ilpakmuyeckue pabomoi

H3mepeHue cpeaHell MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI, KECTKOCTH
NPYXUHBI; KO3 PHUITMECHTa TPEHHUS CKOJIBKEHHS; paOOThl CHUJIbI TPEHUS, CHJIbI
YIIPYTOCTH; CPEAHEH CKOPOCTH ABMKEHUS OpyCKa MO HAKJIOHHOM IIOCKOCTH;
yCKOpeHHusl Opycka TpH JBIKEHHH IO HAKIOHHOH TJIOCKOCTH; YacTOTHl U
nepuoja KojJeOaHW MaTEeMaTHYeCKOTO MAasTHHKA; YacTOThl W TepHoja
KoJIcOaHMI MPY>KMHHOT'O MasiTHUKA; MOMEHTa CUJIBI, € CTBYIOIIETO Ha phIyar;
paboThl CHIIBI YIPYTrOCTH MPU MOABEME T'Py3a C MOMOIIBI0 HEMOABUKHOTO
0J10Ka; pabOTHI CUJIBI YIIPYT'OCTH MPHU MOABEME Ipy3a ¢ TOMOILBIO MOABUKHOIO
0J0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMENOBOH CUJIBI OT 00bEMa IMOrpyxKEHHOU
YacTH TeJa U OT MJIOTHOCTH YKUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILIEH CUJIbI
OT MAacchl Tela; CHJIbl TPEHUS CKOJIBKEHHS OT CUJIbIl HOPMAJIbHOI'O JIaBJICHUS U
OT pO/1a MOBEPXHOCTH; CUJIbI yIIPYTOCTH, BO3HUKAIOIIEH B IPY>KUHE, OT CTENEHU
nedopMaIi IPY>KUHBI; YCKOPEHHsI OpycKa OT yrila HaKJIOHA HApPaBIISIFOICH;
nepruoja (4acToThl) KojaeOaHuii HUTIHOTO MasiTHUKA OT JUIMHBI HUTH, TIEPUOJA
KoJieOaHUM MPYKMHHOTO MasgTHHKA OT MAacChl I'py3a U KECTKOCTH MPYKUHBI,
UCCIIEZIOBAHNE HE3aBHCUMOCTH IEpHoa KOJIeOaHUl HUTSHOTO MasiTHUKA OT

Mmacchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pplyara

1.30

QDu3zuyeckue sA6NeHUss 6 npupode: TPUMEPbl JBIKEHUS C Pa3IUYHBIMU

CKOPOCTSIMH B JKMBOW U HEKUBOU NPUPOJE, ACHCTBUE CUIIBI TPEHUS B IPUPOJIE




U TEXHHMKE, NMPWIMBBl U OTIMBBI, ABWKEHHE IIaHEeT COJIHEYHOM CHCTEMBI,
PEaKTUBHOE ABUKEHUE )KUBBIX OPIraHU3MOB, PbIYary B TEJIE YEJI0BEKa, BIUSHUE
aTMOC(EpHOro JaBJIEHUs Ha XUBOW OpraHU3M, IJIaBaHHE PbIO, BOCHPUATHE

3BYKOB XMBOTHBIMU, 3EMJICTPACCHUC, celicMUYeCKHue BOJIHBI, IYHaMH, 3XO

Texnuueckue ycmpoﬁcm@a: CIIUAOMETP, AAaTUUKHU ITOJIOKCHUS, PACCTOAHUA U
YCKOPEHUA, AUHAMOMETP, MOAIIWIIHUKH, PAKEThI, pbIYar, HOZ[BI/I)KHI:Iﬁ n

HGHO)IBH)I(HBIﬁ 6J'IOKI/I, HAKJIOHHas IJIOCKOCTh, MPOCThIC MCXaHU3MBI B 6I)ITy,

L3t coo0mIaroIIMecss CoCyibl, YyCTPOHCTBO BOAOMPOBOJA, THAPABIMYECKUN MTpece,
MaHOMETp, O0apoMeTp, BBICOTOMEp, MOPIITHEBOM HACOC, apeoMETp, 3XOJIOT,
UCIOJIb30BaHUE YIIbTPa3BYyKa B OBITY M TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJOXKEHHSI MOJIEKYJISIPHO-KMHETUYECKOM  TEOPHUU  CTPOSHUS

21 BenecTBa. Mojenu TBEPAOTO, KUIKOTO M ra3000pa3HOr0 COCTOSTHUN BEIIECTBA.
Kpucrammueckue u amopgHbie Tena

95 JBmxenue dactun BemecTBa. CBs3b  CKOPOCTH  JABWKEHHS YacTUIl C

' TemrepaTypoil. bpoyHoBckoe aBuxenue, 1updpy3us

2.3 CmaunBaHue U KaWUISIPHBIE SBJICHUS

24 TemnoBoe pacuimpeHue u cxaTue

25 TemnnoBoe paBHOBECHE

26 Buytpennsisi sHeprusi. PaGora u Temnmomepenada Kak CrocoObl M3MEHEHHS

' BHYTPEHHEW SHEPIUU

2.7 Bunb! Tenonepeaavn: TeMIONPOBOAHOCTD, KOHBEKITUS, U3TyUCHUE
Harpesanne wu oxnaxnaenue Tten. KonmuecTBO — TeminoTel. Y enbHas
TENJI0EMKOCTD:

2.8

O=am(t,—1,)
3aKOH COXpaHEHUsl PHEPruU B TEIJIOBBIX Ipoleccax. YpaBHEHHE TEMJIOBOrO
OanaHca:
29
O +0, +..=0
Ucnapenne u koHaeHcanusi. Mi3MeHeHHe BHYTPEHHEW SHEPruM B MPOLECCe
210 ucnapeHuss M KoHaeHcanuu. Kunenme xujakoctu. VYaenpHas Temjaora

napoobpazoBanus: L = Q/m




211

BiaxxnocTs BO3gyxa

212

IlnaBnenue wu kpucrajvzanus. FV3MeHeHHWEe BHYTpPEHHEM JHEPruu Ipu

IJIaBJICHWHW U KPUCTAJJIU3al[UH. VnenpHas TEII0Ta IJIaBICHUS:

2.13

BHyTpeHHss1 3HEprusi cropaHusi TOIUIMBA. YJENbHAas TEIUIOTa CTOPAaHMS

tormBa: = Q/m

2.14

[TpunITUTIBEI pabOTHI TErTOBBIX ABUTraTeneid. KI1/] TennoBoro neurarens

2.15

Ilpakmuuyeckue pabomoi

N3Mmepenne yaenpHON TEMIOEMKOCTH METAUIMYECKOT0 [IUINHAPA; KOJIMYECTBA
TEMJIOThI, TOJy4EHHOI0 BOJOM KOMHATHOW TeMIlepaTypbl (PUKCHPOBAHHOM
Macchbl, B KOTOPYIO ONYUIEH HAarpeTbli UWJIWHJIP; KOJMYECTBA TEIJIOTHI,
OTJAHHOT'O HAarpeThiM LWJIMHJPOM, MOCJI€ ONMYCKAaHUS €ro B BOJY KOMHATHOU
TEeMIepaTypbl; OTHOCHUTEIbHOW BIJIAXXHOCTH BO3/AyXa; YJAEIbHON TEIIOTHI
iaBjieHust Jbjaa. McciienoBaHue U3MEHEHUsT TeMIlepaTypbl BOABI IpU
Pa3TUYHBIX YCIIOBUSX; SBJIICHUS TEILIOOOMEHA MPU CMENIMBAHUM XOJIOAHOU U

ropstaeii BOABI; poliecca uCapeHust

2.16

Qusuueckue A61eHUs 6 npupode. MOBEPXHOCTHOE HATSKEHHE U KallWIUIIPHbIE
SBJICHUS B IPUPOJIE, KPUCTAJLIBI B IpUpOAE, u3nydenue ComHIa, 3aMmep3aHue

BOJI0EMOB, MOpPCKHE OpU3bl; 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHETa

2.17

Texunuueckue  ycmpoiicméa: — KalWUIAPBL,  NPUMEPHl  HCIIOJIb30BAHUS
KPUCTAIIIIOB, XU IKOCTHBIH TEPMOMETp, JaTYMK TEMIIePaTypbl, TEPMOC, CUCTEMA
OTOIJICHUSI JOMOB, TMTPOMETPBI, ICUXPOMETP, MapoBasi TypOHUHa, IBUTaTelb

BHYTPEHHETO CrOpaHus

OJIEKTPOMAT'HUTHBIE ABJIEHUA

31

3J'IeI(TpI/ISaL[I/IH TCI. I[Ba BHAA JICKTPUYCCKHX 3apsa/10B

3.2

B3aunmopeiictBue 3apskeHHbIx Te. 3akoH Kynona

3.3

3aKOH COXPaHCHUS JJIEKTPUIECKOT0 3apsiia

34

Onextpudeckoe mnoisie. Hanpsk€HHOCTH 3yekTpuueckoro moid. [IpuHnumn

CYIEePIIO3ULIUU IIEKTPUUECKHU X MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

35

Hocurenun »snektpuyeckux 3apsaoB. JlelicTBHE 3JIEKTPHUUECKOro IMOJIL Ha

QJICKTPUYICCKHUC 3apsAbl. HpOB OOHUKH U JUIJICKTPUKHU




[MocTostHHBIN 351eKTpuYeckuii TOK. JlecTBUs dneKkTpuyeckoro Toka. Cuia Toka.

Hanpsxkenue.
3.6 l=q/t,U=Aq
DNEeKTPUYECKOE COMPOTUBIIEHUE. Y IeIbHOE IIEKTPUUECKOE COPOTHBIICHUE!
3.7 R =pl/S
38 3akon Oma Juis ydactka asekrpudeckoi menu: | = U/R
[TocnenoBarenbHOE COEAMHEHNE TPOBOJHUKOB!
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannenbHoe coeqMHEHNE TPOBOJIHUKOB PABHOT'O CONPOTHBIICHUS:
U=U;I=]+I;R=2.
2 2 -
CMeniaHHble COSAMHEHUS TPOBOTHUKOB
PaboTa u MmomHOCTS AeKkTpraeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoyisa — Jlenna:
311 O=I"-R-t
212 OneiT Opcrena. MarHutHoe moJie MPSMOTo MPOBOJHUKA € TOKOM. JIMHUU
MarHUTHOM MHAYKIIUU
313 MarautHoe TMoje TOCTOSHHOIO MarHuTa. B3aumoneicTBHE MOCTOSHHBIX
MarHuTOB
3.14 JleiicTBE MarHUTHOr O MOJIS HA IPOBOAHUK C TOKOM
3.15 Omnbitel apanes. SABnenue 3neKTpoMarHuTHON nHAYKIUU. [IpaBuno Jlenna
Ilpaxkmuuyeckue pabomoi
W3mepeHne  AEKTPUYECKOrO  CONPOTHUBJIEHUS  PE3UCTOPA;  MOLIHOCTU
3.16 AIEKTPUUECKOTO TOKA; pabOThI AJIEKTPHIECKOTO TOKA.

I/ICCJIC,Z[OBaHI/Ie 3aBUCUMOCTH CHJIBI TOK4d, BO3HHUKAKOIICTO B IIPOBOJHHKC

(pe3ucropsl, TaMITOYKa), OT HATPSHKEHUS HA KOHIIAX MMPOBOHUKA; 3aBUCUMOCTH




COIIPOTHBJICHUS OT JJTMHBI TPOBOIHUKA, IIJIOMIAIU €T0 MOMEPEIHOr0 CEUCHUS U
yII€TBHOT'O COMPOTHBIICHUSI.

[IpoBepka mpaBuia JuIst MEKTPUIECKOTO HAMIPSDKEHUS IIPU TIOCTIEI0BATEHHOM
COCIMHEHUH TPOBOJHUKOB; MpPaBWJA I CHUIIBI JJEKTPUYECKOTO TOKA IPH

napasuieJIbHOM COEAMHEHUH TPOBOIHUKOB (PE3UCTOPHI U JTAMITOUKa)

Qusuueckue s61eHUs 8 npupoode: SIEKTpUUYECKUE SBJIEHUS B aTMmocdepe,

3.17 AIIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE ITOJIe 3eMJITH, Ipei () MO0 COB,
POJIb MATHUTHOTO TTOJIS JIJIS )KU3HH Ha 3eMIIe, TOJISIPHOE CHUSTHHE
Texuuueckue ycmpoticmea: SIEKTPOCKOIN, aMIEepPMETp, BOJIBTMETP, pPEoCTarT,
CUETUMK  DJCKTPUYECKOM DHEPrHH, JJIEKTPOOCBETUTEIBHBIE MPHOOPEI,

3.18 HarpeBaTebHbIe AJEKTPON PUOOPHI (mpumepsl), AJIEKTPUUECKUE
MPEAOXPAHUTEIH, DJIEKTPOMATHUT, JJICKTPOJBHUTATEb MOCTOSHHOI'O TOKAa,
TE€HEPATOP MOCTOSTHHOTO TOKA

3.19 DnexTpoMarHuTHbIe BOHEL. [1kana 31eKTpOMarHuTHBIX BOJH

3.20 JlyaeBast Mozenb cBeTa. [IpsiMonuHEHOE pacpocTpaHEeHUE CBeTa

3.21 3akoH oTpakeHus ceta. [Inockoe 3epkano

3.22 [Ipenomnenue cBera. 3aKoH MPEJIOMIIEHUS CBETA

3.23 Hucnepcus cera

394 JIunza. Xon nydeit B muH3e. DOKycHOE paccTosHKE JTMH3bI. OnTHYeCcKas cuiia

' mun3bl: D = 1/F

3.25 ['ma3 kak ontuueckas cuctema. OnTHYECKHE TPUOOPHI
IIpaxmuueckue pabomoi
###Par#Ht#l13mMepenre OoNTUYECKOW CHUJIBI COOMpAroled JMH3BIL, (POKYCHOro
paccTosiHUsL COOMpAIOIIIeH JIMH3HI (10 CBOWCTBY paBEHCTBA Pa3MEPOB MPEaMETa
U U300pakeHus1, Korja MpeaIMeT PacloJIOKeH B IBOMHOM (POKyce), moKazaTens

3.26 IPETOMIICHHSI CTEKIIA.
#H##Par###lccnenoBane CBOMCTBA M300PaKEHUS, TIOJYYEHHOI'O C MTOMOIIBIO
coOuparoiell JUH3bL, U3MEHEHHUs] (OKYCHOTO PACCTOSHHS ABYX CIOXKEHHBIX
JIMH3; 3aBUCUMOCTH YTJIa MPEJIOMJICHHS] CBETOBOI'O Jy4a OT yria HmaJeHHs Ha
I'PaHUIE «BO3YX — CTEKIIO»

397 Qusuyeckue serenus 6 npupooe. 3atmenuss Comuna u JIyHbI, 1[BeTa Te,

' ONTUYECKHE SIBJICHHS B aTMOc(hepe (1BeT HeOa, pedpakius, paayra, MUPax)
328 Texuuueckue ycmpoiicmea: OUYKH, TEpUCKON, (oToammapar, ONTHYECKHE

CBCTOBOAEI




KBAHTOBBGIE ABJIEHUA

PannoaktuBHOCTE. Allb(a-, OeTa-, ramma-u3iaydeHus. Peakuuu anbda-u 6eta-

4.1
pacraja

42 Omneitel Pezepdopaa mo paccesnuto anbda-gactun. [lnanerapnas mopenb

' aToma

4.3 CocraB atomHoro sipa. Mzoromsl

44 [Iepuon nosypacnana aTOMHBIX S1ep

4.5 SnepHble peakiuy. 3aKOHBI COXPaHEHUS 3aPAJO0BOI0 U MaCCOBOT'O YHCEI
Qu3uueckue A6NeHUs 6 nNpupooe: E€CTECTBEHHBIM paJWOaKTUBHBIM (OH,

4.6 KOCMHUYECKUE JIy4d, PaJUOAKTHUBHOE H3Iy4eHHE MPUPOIHBIX MHHEPAJOB,
NEHCTBHE PaIMOaKTUBHBIX U3ITYIEHHUI Ha OPraHU3M YeIOBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHANBUAYAIbHBIA JO3UMETP, KaMepa

Buns COHa, AACPHAs SHCPIreTUKa




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYHEHUKA

» dusuka: 7-i kiacc: 6a30BbI ypOBEHb: YUCOHHK; 3-€ U3/IaHUe, ITepepaboTaHHOe
[epoimkun .M., BanoB A.U. AxuronepHoe o0iectBo «M31aTenbcTBo
«IIpocseienue»

» Gusuka: 8-i kiacc: 6a30BbIA YPOBEHB: YUCOHUK; 3-€ U3/IaHKE, TIepepadoTaHHOE
[Nepprukun .M., IBanoB A.U. AkimonepHoe o61miectBo «31aTenscTBoO
«IIpocsenienne»

» dusuka: 9-i kacc: 6a30BBIA YPOBEHB: YUCOHUK; 3-€ U3/IaHKE, TIepepadoTaHHOE
[epoimkun U.M., I'yrauk E.M., BanoB A.U. u np. AKiinoHepHOE OOIIECTBO

((I/ISI[aTeHBCTBO «HpOCBeHICHI/Ie»

METOANYECKHUE MATEPHAJIBI IUIS1 YYUTEJIA

®usuka. 7 kinacc. Meroauueckoe nocodue k yueoOHuky A.B. [lepsinikuna
CamocTrosTenpHble U KOHTPOJIbHBIE padoThl. Pusnka. 7 Kiacc.

®dwusuka. [ knace. Tecrsl, XannanoB H.K., Xannanosa T.A.

®dusuka. 8 knace. Junakruueckue marepuansl, Mapon A.E., Mapon E.A.
CaMmocTosTenbHble U KOHTPOJIbHBIE paboThl. Pusnka. 8 kiacc, Mapon A.E.,
Mapon E.A.

®dwusuka. 8 knacc. Meronuueckoe nocooue k yaeOuuky A.B. [lepoimkuna

®dunonosnu H.B.



®usuka. 9 knacc. Meroanueckoe nocobue k yueOHuky Ileppimkuna-I"yTHIK
®wusuka. 9 knace. Jnnakrnueckue marepuansl, Mapon A.E., Mapon E.A.

®dusuka. 9 kmacc. Tectol, Cnennena H. 1.

MU ®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

[IpesenTanus, BUACOPOIIMK, MYIbTUMEANINHBIA KOMILJIEKC K YYEOHUKY,
HHTEPHETPECYPC, BUPTyaIbHAS
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