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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCTUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJOXKEHUN U TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABIECHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (eepanbHON padoyeil mporpaMMbl BOCIIUTAHUS U
KOHIENIIMU MTpernojaBaHus yueOHoro npeamera « Ousukay.

ConmepxaHue mporpaMmbl IO (U3MKE HANpaBlIeHO HAa (OpPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIUXCS W OPraHM3aINI0 HM3y4YCHUS
¢bu3MKN Ha AEATeTHPHOCTHOW OCHOBE. B mporpamMme mo (M3HKE yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM Pe3yJibTaTaM O0yUeHHUs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojgam oOyuyeHus (1o Kjaccam), IpeyuiaraeT NPUMEPHYIO OCIEA0BATEIbHOCTh
U3yYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEIMETHOIO COACpKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNHU paboueii mporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYUYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEHN, OU0I0oTHeH, acTpoHOMUEH U puznueckoit reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, NMPEIOCTaBIsIECT HauOoJee SICHbIC
oOpasibl MPUMEHEHHsSI HAyYHOTO0 METOJa MO3HAHUS, TO €CTh CIoc0o0a MOTyYeHHS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 3a7a4 (PU3UYECKOTO OOpa3oBaHUSI B CTPYKType O0OIIero
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUHU €CTECTBEHHOHAYYHOW TPAaMOTHOCTU M
WHTEepeca K HayKe Y 00y4JaronIuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEAIOJIaracT OBJAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTH:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;



HHTCPIPCTUPOBATL JAHHBIC U UCII0JIB30BATh HAYYHBIC JOKA3aTCIbCTBA IJIA
IMOJIYUCHUS BBIBOJOB).

Ilenn wu3yueHuss (PU3MKM Ha YPOBHE OCHOBHOIO 0O0IIEro o0pa3oBaHUs
ONpe/eNeHbl B KOHUENUWK MpenojaBaHus ydeOHoro mnpeamera «DPusnka» B
oOpa3oBaTenpHBIX opraHuzanusx Poccuiickoit denepauuu, peanu3yromux
OCHOBHBIE 00111€00pa30BaTeIbHbIE TPOrPAMMBI.

[enu n3ydenust pu3uKu:

NpUOOPETEHUE HWHTEpeca M CTPEMJICHUS OOydYaroUUXCsi K HaydYHOMY
W3YYCHHUIO TPHUPOJbI, PA3BUTHUE HMX HMHTEIUICKTYAJIIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJe TTO3HAHUSA U (POPMHUPOBAHUE
MCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMupOBaHHE HAYYHOIO MHUPOBO33PEHHUSI KaK pe3yJibTara H3Y4YEHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMHpoBaHUE TPEACTABICHUA O PO (DU3UKU JUISI PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE  TMPEACTABICHUM O  BO3MOXHBIX  cdepax  Oyaymien
npo¢eCCUOHATIBHON JIEATEIbHOCTH, CBS3aHHOMN C (DU3UKOM, MOJATOTOBKA K
JaabHeUIleMy 0Oy4YeHHUIO B 3TOM HAMpPaBJICHUMU.

JlocTrkeHHe 3TUX IIeJIed MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
oO1iero o0pa3oBaHus 00ECIIEYNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOCHHWM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJCKTPUUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX

MpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBSCHATHh (HU3UYECKUE SBIICHUS C
WCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB pEIICHUS TMPOCTCHINNX pacYeTHBIX 3aJad ¢
WCITOJIb30BAaHUEM (bu3HIecKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHUHN HAOIIOATh MPUPOIHBIE SIBJICHUS U BBITIOJHSATH OTBITHI,
nabopatopHble pabOTBl W AKCICPUMEHTAIbHBIC HCCIICIOBAHUS  C
WCITOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ MHpOpMaIUeH (PU3NUECKOTO COJIepIKaHMUs,
BKJTFOYAsi HTHPOPMAITMIO O COBPEMEHHBIX JOCTIKEHUSX (DU3HKHU, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HaKOMCTBO €O cepaMu Mpo(ecCuOHANBHOMN AESITeTbHOCTH, CBI3aHHBIMU
c (Qu3ukoil, W COBpEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha
JOCTHKEHUSIX (PU3MUECKON HAYKH.

OO111ee yuCiIo YacoB, peKOMEH0BAHHBIX ISl U3y4eHUs (PU3MKHU Ha 6a30BOM



ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HejeNn0), B 8 kinacce — 68
gacoB (2 uaca B Hemenmo), B 9 kiacce — 102 uaca (3 yaca B HEHEI).

[Ipennaraemepiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHJIATEIbHBIM, YUUTENb JENAeT BHIOOp MPH MPOBEACHUU
7a00paTOPHBIX PabOT W OMNBITOB C YYETOM HHAMBUIYATBHBIX OCOOECHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIICPUMEHTAIBHBIX 3a/IaHHM, MPEIaraéMbIX B paMKax
OCHOBHOI'O TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJEPXAHUE OBYUYEHUA

7 KJIACC
Pu3uka U €€ poJib B NO3HAHNH OKPY:KaIOIIero Mupa.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PU3HUECKHUE SIBICHUSA:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHbL. M3Mepenune Qusnyeckux BenuuyuH. DuU3NYECKUE
npuOopsl. [lorpemHocTs u3mepennit MexxryHapoiHasi CUCTEMA €UHMUII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HayKd HW3Y4arT MPUPOLY.
EcrecTBeHHOHay4YHBII METOJ MO3HAHMA: HAONIO/EHUE, TOCTAHOBKA HAay4YHOI'O
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siieHus. Onucanue GU3NUecKUX SBJICHHUN € TOMOILBIO MOJIENE

Jemoncmpayuu.
1. MexaHu4yecKkue, TEIUIOBBIE, DJJICKTPUUYECKUE, MAarHUTHBIE, CBETOBBIC
SIBJICHUS.

2. @usnyeckue NpUOOPHI U MPOLEAYypa MPSMBIX U3MEPEHUN aHAIOTOBBIM U
1U(POBBIM NPUOOPOM.
Jlabopamopuwie pabomul u onvimol.
1. OnpeneneHue IEHBI JEICHUS KAl U3MEPUTETHLHOTO MpUoopa.
N3mepeHne pacCcTOSHUN.
N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.
Omnpenenenue pa3MepoB MajbIX TEN.
N3mepeHue TtemmepaTypbl MpU MOMOLIM KUIKOCTHOTO TEPMOMETpa M
JlaTYuKa TEMIIEPATYPBI.
6. IlpoBenaeHue uccienoBaHusi MO MPOBEPKE TUIOTE3bI: JATbHOCTh MOJIETA
niapuka, MymeHHOr0 TOpU30HTAIBLHO, TeM OOJiblle, YeM OOJIbIlle BhICOTA
MyCKa.
IlepBoHaYa/ibHBbIE CBEACHUS 0 CTPOCHUH BellleCTBA.

CtpoeHue BelIeCTBA: aTOMbI M MOJIEKYJbl, UX pa3Mepbl. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTRA.

JBrkenue dacTul, BemiecTBa. CBS3b CKOPOCTH JBUKEHUSI YACTHUI[ C
temriepatypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzammomeiicTBue uacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIIECTBA: CTPOCHUE Ta30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBsI3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. HaGmronenune 6pOyHOBCKOTO JIBUKEHUS.

2. Ha6monenue nuddysuu.
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3. HabGmionenue  siBneHud,  OOBSACHAIOMIMXCS ~ MPUTSKEHUEM WM
OTTAJIKMBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka pAuaMeTrpa aromMa METOJAOM PSAO0B (C  HCMOJIb30BaHUEM

dboTorpadwuii).

2. OnbIThI N0 HAOMIOAEHUIO TEMJIOBOTO PACHIUPEHHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

JIBH:KeHMe M B3aMMOJeiCTBHE TeJl.

Mexannueckoe JBHKeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBHXKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuer mytu u
BPEMEHU JIBUKECHHUSL.

SBneHne uHEpUUM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHE TeNl Kak NpUYHHA
W3MEHEHUSI CKOPOCTH JBHXKEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBs3b MJIOTHOCTH C KOJUYECTBOM MOJEKYJI B €AUHUILIC
o0beMa BEIECTBa.

Cuiia Kak XapakTepucTUKa B3auMozeicTBUs Tell. Cuna ynpyroctd M 3aKoH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHoxeWcTBytomas cuil. Cuila TpeHUsI.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOsA. TpeHue B IPUPOJIE U TEXHUKE.

Jemoncmpayuu.

1. HaOmroieHre MexaHU4eCKOro IBUKEHUS Tea.

N3mepenne ckopoCTH MPSIMOJIMHEHHOTO JBUKEHHUS.
HabGnronenue siBeHUs! HHEPLIUH.
Hab6mronenue n3MeHeHust CKOPOCTH MPY B3aUMOJICUCTBUU TEIL.
CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEJI.
CnoxeHue CHJl, HallpaBJICHHBIX IO OJJTHOM MPSMOM.
Jlabopamopusie pabomel u onvimel.
1. OmnpeneneHre CKOpOCTH PAaBHOMEPHOIO JIBHXKEHUs (IIapuKa B JKUJIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).
2. OmpeneneHue cpeaHeil CKOPOCTH CKOJBXKEHUS OpycKa WM IIapuKa IIo
HAaKJIOHHOM IJIOCKOCTH.
3. Omnpenenenue MIOTHOCTA TBEPAOTO Tea.
4. OnbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCThH pacTsDKeHHS (nedopmariun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.
5. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTDh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.
JlaByieHUe TBEPABIX TeJI, *KUAKOCTEH U ra3os.
JlaBnenue. CriocoObl yMEHBINICHUST M YBEIUYCHUS aBieHus. JlaBieHue rasa.
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3aBUCUMOCTh JIaBJICHHS raza OT oObema, TemmepaTypbl. llepemada maBieHus
TBEPJBIMU TEJIAMH, KUIKOCTIMU U rasamu. 3akoH Ilackans. [THeBMartuueckue
MaIllUHBl. 3aBUCHUMOCTh JABJICHHS >XUJIKOCTH OT TIyOowHBI. ['mapocrarnueckuii
napagokc. Coobuaromuecs: cocyibl. [ napaBinieckie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHHe. [IpUUMHBI CyIIECTBOBAHHUS
BO3aAymHONH o0onouku 3emud. OmnbiT Toppuuemmu. M3mepenue atrmocdepHOro
JaBJICHHS. 3aBUCUMOCTh aTMOC(HEpPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOpPHI.
[Tpubops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUSI.

JlelicTBHE KUIKOCTH Y ra3a Ha MOTPYKEHHOE B HUX TEJO0. BeITalKMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBaHue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIEPaTyphl.

[lepenaua naBiaeHUs KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mapaBauyueckunt mpecc.

[IposiBeHne necTBUS aTMOC(HEPHOTO JaBICHHUS.

3aBUCHMOCTD BBITAIKMBAIOIIECH CHUJIBI OT 00BEMA MOTPYKEHHOM YacTH Teja
Y IJIOTHOCTH JKUIKOCTH.

o gk wbh =

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
VYcnoBue naaBaHus TeN: MIIABaHUE UM MOTPYKEHUE TENl B 3aBUCUMOCTH OT
COOTHOIIEHHUS INIOTHOCTEN TeJa U AKUJKOCTH.

Jlabopamopusie pabomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH Beca TeJia B BOJIE OT 00bEMa MOTpyKEHHOM B

KUJIKOCTh YaCTH Tea.

2. OmnpeneneHrue  BBITAJKUBAIOIICH  CHJIbI, JEWUCTBYIOIIEH Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CUJIBI, IEMCTBYIOIIEN HA TEJO
B JKMJKOCTH, OT MaccChl Tena.

4. OnbIThl, JIEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKUBAIONICH  CHIIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KHUIAKOCTH, OT 00hEMA MOTPYKEHHOHN B )KUIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJIKOCTH.

5. KoHCTpyupoBaHue apeoMeTpa UM KOHCTPYMPOBAHUE JIOOKM U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJIOK, HAKJIOHHAs IIOCKOCTh. IIpaBuio
paBHOBecus peiuara. [[pumeHeHnue mpaBusia paBHOBECHs pblyara K 0J10Ky. «30J10Toe
npaBuio» Mexanuku. Koadgdunment nonesnoro aeicteus (nanee — KI1/1) mpocTthix
MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY M TEXHUKE.



Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUHUAIbHAS DHEPTHS.
[IpeBpallieHre OTHOTO BHIAa MEXAHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpuMepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Onpenenenue pabOThI CUIIbI TPEHUSI P PABHOMEPHOM JIBHXKEHHUH TEJIa 110

TOPU30HTAJIBbHON MOBEPXHOCTH.
2. HccrnenoBaHue ycioBUW paBHOBECHUS pblyara.
3. Hsmepenue KII/l Hak1OHHON NIIOCKOCTH.

4. I/IByquHe 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KUIIACC

TenioBble ABJICHUS.

OCHOBHBIE TIOJOXEHUSI MOJIEKYISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYIIPHOKUHETUYECKON TEOPUH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHuE U KaNWUISIPHBIE SIBJICHUA. TENI0BOe paCIMPEHUE U CIKATHUE.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennsss sHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEH OJHEpPTUu:
TerIonepeavya u CoBepIieHne padboThl. Busl Temionepenayu: TermionpoBOAHOCTD,
KOHBEKIIHS, U3IIYYEHHE.

KonnuecTBo TemnoThl. YenbHas TEIIOEMKOCTh BelecTBa. TermiooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOTO Oamanca. [lmaBrmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUA.
[TapooOpazoBanue u konjaeHcaiusa. Mcnapenue. Kunenue. YiaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(epHOTo
JIaBJICHUS.

BrnaxHocTh BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CrOPaHus.

[Ipunuunel pabotsl TeraoBbix aBurarenei KIIJ[ termoBoro asuratesns.
TennoBble ABUTATENMN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGnrogenune OpOoyHOBCKOTO ABMXKEHUS.

2. HaGmonenue nuddysuu.

3. HaOmronenue siBneHni cMauyMBaHus U KaMWUISIPHBIX SIBJICHUU.



HabGnrogenue TemioBoro pacuupeHus Tem.

W3meHenue naBieHUs Ta3a NpU U3MEHEHHM 00bEMa M HArpeBaHUM HIIU
OXJIAKICHUU.

[IpaBuna u3sMepeHus: TeMIEpaTypsl.

Buae! Tenmonepenayu.

OxJaXxJieHue Ipu COBEPIICHUHN pabOTHI.

9. HarpeBanue nipu coBepuieHuu pabOThl BHEIIHUMH CHJIAMHU.

10.CpaBHEHHE TEIIIOEMKOCTEN pa3InYHbIX BEIIECTB.

11.HabOmronenue KumeHwusl.

12. HaGmroieHre MOCTOSIHCTBA TEMIIEPATYPhI MPU TJIABJICHUH.

13.Moienu TeIUIOBbIX ABUTATEICH.

Jlabopamopnvie pabomul u onvimaul.

1. OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MIPUTSKEHHUSL.

2. OnbITHI MO BRIPAIIMBAHUIO KPUCTAVIOB TOBAPEHHOM COJIM WJIU caxapa.

3. OnbITel MO HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH U

TBEPIBIX TEIL.

4. OmnpeneneHue AaBICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

5. OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro

00bEMa M HarpeBaHUs W OXJIAKICHHUS.

6. [IpoBepka rumoTe3bl TMHEHHOW 3aBUCUMOCTHU JJIUHBI CTOJIOWKA KUIAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaGmionenue wu3MEHEHUs BHYTPEHHEW OJHEpPruM Teja B pe3yjbTare
Terionepeaayy U paboThl BHEIIHUX CHUJI.

8. HccnenoBanue sBJICHUS TEMJIOOOMEHa MPU CMEIIMBAHUM XOJOJHOW U

ropst4er BOJIBL.

9. OmpeneneHre KOJMYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJON  Mpu

TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIHJITHHIPOM.

10.Onpenenenne yAaenbHON TEMIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npouecca uCrapeHus.

12.Onpenenenre OTHOCUTENbHOM BIIa)KHOCTH BO3yXa.

13.Onpenenenre yAeabHON TEMIOThI MIJIABJICHHUS JIbJA.

DJIeKTPpUYECKUEe U MATHUTHBIE SIBJICHUS.

Onexktpuzanusi Tea. JBa poja 3IeKTpUYECKUX 3apsaaoB. BzaummopaencTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJITUYUHBI 3aPSJI0B U PACCTOSHUSI MEXKAY TEIAMH ).

Onekrpuyeckoe mnoisie. Hanpsx€HHOCTh siekTpudeckoro mnoss. IlpuHumn
CYINEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuyueckux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUANA 3apsi.
Crpoenue aroma. [IpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
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AIEKTPUYECKOTO 3apsA/a.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro Toka (TEIUioBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckasg nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
J1s yyactka uend. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE TPOBOIHUKOB.

PaGora u wMomHOCTh 3MeKTpudeckoro Toka. 3akoH Jlxoyms—JIenma.
DReKTpUYECKUe IENU U MOTPEOUTETN dICKTPUICCKON dHeprun B ObITY. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE MarHUTHL. B3anmoaencTBUE NOCTOSSHHBIX MArHUTOB. MarHuTHoe
nosie. MarautHoe mosie 3eMJIM M €ro 3HauyeHHWe i KU3HU Ha 3emie. OnbIT
Opcreaa. MarauTHOE MOJIE AIEKTPUYECKOTO TOKA. [[puMeHeHne 31eKTpOMarHuToB
B TEXHHUKE. J[€CTBUE MArHUTHOTO NOJISl HA MMPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
IIOCTOSHHOTO TOKa. lcmonb30BaHHWE JJIEKTpOJABUTATENed B  TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenna.
DIIEKTPOreHEPATOP. CnocoObl MOJTYYEHUS ANEKTPUUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJeKTpu3anus Ted.

JIBa pozia 3JIEKTPUUECKUX 3apsS0B U B3aMMOJCUCTBUE 3aPSKECHHBIX TEJ.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.

DJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXpaHEHUS IEKTPUUECKUX 3apsI0B.

[IpOoBOJHUKH U TUDJICKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.

M cTOYHNKHM TTOCTOSIHHOTO TOKA.

9. JlencTBUA 3JIEKTPUUECKOTO TOKA.

10. DJIEKTPUYECKHUM TOK B HKUJKOCTH.

11.T"a30Bb11 pa3psa.

12.3MepeHune CUitbl TOKa aMIIepMETPOM.

13. I3MepeHne 3JIEKTPUUECKOTr0 HAIIPSKEHUS BOJIBTMETPOM.
14.Peocrar 1 Mara3uH COIPOTUBIICHUM.

15. BzauMoielicTBHE TOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHuE HEBO3MOKHOCTH PA3JAEIEHUS MTOIOCOB MarHuTa.
17.MopaenupoBaHuE MarHUTHBIX NOJIEW MOCTOSHHBIX MarHUTOB.
18.OmnbIT Dpcreaa.

19.MarautHoe noJie ToKa. DJEKTPOMAarHmr.
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20. /leficTBrie MArHUTHOTO TOJI HA TPOBOJIHUK C TOKOM.

21.D1eKTpoABUTaTENbh MOCTOSTHHOTO TOKA.

22.VccnenmoBaHue SIBICHUS 3JEKTPOMATHUTHON MHIYKIIUH.

23.OmnbiTel Dapanest.

24.3aBUCHMOCTh HANpPAaBJICHUS] HWHIAYKIIMOHHOTO TOKa OT YCIOBUW €T0
BO3HUKHOBEHHUSI.

25.D5eKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1. OneITel MO HAOMIONCHUIO DJCKTPU3ANMHM Tel WHAYKIWEH U TpHU
COTPUKOCHOBCHHH.

2. HccnenoBanue JEWUCTBUSI DIIEKTPUYECKOTO TIOJII HAa TIPOBOJHUKU H

JTUDJIEKTPUKH.

COopka u npoBepka padOThI JIEKTPUIECKOMN 1IETH MOCTOSHHOTO TOKA.

V3mepenre u peryaIupoBaHie CHITbI TOKA.

N3mepenune u peryanpoBaHue HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO Y€pe3 PE3UCTOP, OT

COMPOTHUBJICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

7. OmbITHI, JTEMOHCTPUPYIOIIIHEC 3aBUCUMOCTH ANEKTPUUECKOTO
COTPOTUBJICHUS TIPOBOJAHWKA OT €ro JUIMHBI, TUIOMIAJW ITONEPEUHOTO
CEUCHHS M MaTepuara.
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8. IIpoBepka mpaBuia CIOXKEHUS HANPSHKEHUM NPU MOCIEAOBATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia sl CWIbI TOKA MPU NAPAIICTBHOM COCIMHEHUU
PE3UCTOPOB.

10. Onpenenenue padOThI IAEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

11.0npeaeneHue MOITHOCTU  DJICKTPUUECKOIO0 TOKA, BBIJCISEMOM Ha
pesucrope.

12.WccrneqoBanue 3aBUCMMOCTH CHJIBI TOKA, MIYILIETO YEPE3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

13.Onpenenenue KIIJI HarpeBartens.

14.ccnenoBaHne MarHUTHOTO B3aUMOJIEVCTBUS ITOCTOSIHHBIX MAarHUTOB.

15. I3yueHrie MarHUTHOTO TIOJIsI TOCTOSIHHBIX MAarHUTOB MPU UX 00BEUHEHUH
Y pa3/ieICHUN.

16. UccnenoBanue NeUCTBUS JIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.00bITBI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIbI B3aUMOJCHCTBUS
KaTYyIIKHA C TOKOM U MarHuTa OT CUJIbl TOKA U HAIIPABJICHUS TOKA B KaTYIIIKE.

18. 3yuyeHue neicTBrs MarHuTHOTO IO HAa IIPOBOJHUK C TOKOM.

19. KoHCTpyHpOoBaHuE U U3yuyeHUe padboThl JIEKTPOABUTATEIIS.

20.13mepenue KII/ 351eKTpoABUTaTeNbHOM YCTAHOBKH.



21.00bITHL 110 HCCIICAOBAHUIO SBJICHUA BHCKTPOMaFHHTHOﬁ HWHAYKIHHN:
HCCICA0OBAHHNC W3MCHCHUN 3HAUYCHUS U HallpaBJICHUA HWHAYKIIHOHHOI'O
TOKa.

9 KVIACC

Mexanuyeckue siBJICHHUS.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NpsIMOIMHENHOE
nBrkeHue. HepaBHoMepHOE mpsiMoMHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAas
CKOPOCTB TeJla IPU HEPABHOMEPHOM JBUKECHUM.

VYckopenue. PaBHOyckOopeHHOe TpsiMOJIMHEWHOEe JBHkeHHe. (CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon m yactora oOpalleHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTEIBHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akoH Hetotona. Tpernii 3akon HerotoHna.
[IpyHIMN CyNIEpIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHUs MOKOs1, APYT'UE BUIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
nageHus. JIBwxenne mianetr Bokpyr Connua. IlepBas kocmuyeckass CKOPOCTH.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOM TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsxecTn.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMIH. [loTeHIManbpHas SHEprus CKaTou npyxuHbl. Kunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHHM. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.
1. HaGmroeHre MeXaHMYECKOTO JIBMXKCHUS Teja OTHOCHTEIIBHO Pa3HBIX TEI
OTCYETA.

2. CpaBHeHME TyTel M TPAEKTOPUW ABMIKEHHS OJHOTO W TOTO XK€ Tena
OTHOCUTEJIBHO Pa3HBIX TEJI OTCYETA.

3. HM3mepeHue CKOpOCTH U YCKOPEHUS NMPSAMOJINHEUHOTO ABUKEHHUS.

4. HccnenoBaHne NPU3HAKOB PABHOYCKOPEHHOIO IBUKECHUS.

5. HaOmroneHue ABMKEHUS TENA 110 OKPYKHOCTH.



6. HaOmionenne MexaHU4ECKUX SIBJICHUHN, MPOUCXOISAIIUX B CUCTEME OTCUETa
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KabuHeTa (QU3UKH.

7. 3aBUCHUMOCTb YCKOPEHHs T€Ja OT MacChl Tela U ACHCTBYIOLIEH HAa HEro
CHJIBL.

8. HaOmronenue paBeHCTBA CUJI PU B3aUMOJICUCTBUM TEll.

9. M3meHeHue Beca Tena Npu YCKOPEHHOM JIBUKEHUU.

10.Ilepenaya uMIrynbca mpy B3auMOJEHCTBUU TE.

11.1IpeoOpa3oBaHus SHEPTUN TTPU B3aUMOJICHCTBUH TEII.

12. CoxpaHeHHE UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJCUCTBHH.

13.CoxpaHeHue uMIyJbca npu abCONIOTHO YIIPYTrOM B3aUMOJIEHCTBUM.

14. Ha0nroneHne peakTUBHOTO JIBUKEHHUSL.

15. CoxpaHeHHE MEXaHUYECKON SHEPTUU IPHU CBOOOTHOM NaJCHUH.

16. CoxpaHEeHHEe MEXaHUYECKON YHEPTUU MPH IBUKEHUU TEJIA MO ICHCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimaol.

1. KoHCTpynpoBaHue Tpakra Uisl pa3roHa M JAJIBHEWINErOo paBHOMEPHOIO
JBM>KCHUS IIAPUKA WIIN TEIIEKKH.

2. OnpepneneHue CpelHEN CKOPOCTH CKOJIBKEHHUS OpyCKa WU JABUKEHUS
1IapUKa 10 HAKJIOHHOU INTIOCKOCTH.

3. OmpeneneHue YCKOpEHHUs Tejla IPU PABHOYCKOPEHHOM JBW)XEHUHM IIO
HAKJIOHHOU TUTOCKOCTH.

4. HWccnmenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

5. IIpoBepka TrumoTe3bl: €CIW TPU PABHOYCKOPEHHOM JBMKEHHH Oe€3
Ha4yaJbHOM CKOPOCTH IIyTM OTHOCATCS KakK pPsJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHH OJINHAKOBBI.

6. HMccnenoBaHue 3aBUCMMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHUJIbI
HOPMAaJIbHOTO JIaBJICHHUS.

7. Omnpenenenrie K0O3PGUITMESHTA TPSHHS CKOJIbKCHHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.

9. Ompenenenrie padOThI CUJIbI TPEHUS TIPU PABHOMEPHOM JABUKEHUU TeJla 10
TOPU30HTATIBHON TOBEPXHOCTH.

10.Onpenenenue pabOThl CHUJIBI  YIOPYTOCTH TIPH  TOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOBUKHOTO U TIOJBUKHOTO OJIOKOB.

11.M3y4eHne 3aK0Ha COXPAHEHHUS DHEPTUH.

&

MexaHn4yeckue Ko1e0aHUs U BOJIHBI.
KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnyeckuil U NpYyKUHHBIM MasATHUKH. lIpeBpamienue



HHEPTUU MPH KOJIeOATETHLHOM JIBHIKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHHble — KojeOaHusi.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTTHBI.

3Byk. I'pomMKkoCTh 3Byka u BbicoTa ToHAa. OTpaxeHue 3Byka. MHdpa3Byk u
YIbTPa3BYK.

Hemoncmpauuu.

1. HaOmionenune kosieO0aHW Ted TMOJ JEHCTBUEM CHIIBI TSKECTU WU CHJIBI
YIOPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BRIHY)IECHHBIX KOJIeOaHU U pE30HAHCA.
PacnpoctpaHnenue npo10IbHBIX U MOMEPEYHBIX BOJH (HA MOJEIH).
HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHUI pE30HAHC.
Jlabopamopnvie pabomul u onvimaol.
1. OnpeneneHue 4YacTOThl W TepUoja KoJieOaHUW MaTEMaTHYECKOTO

MasiTHUKA.

2. OmnpepeneHue 4acTOThI U Meproa KojaeOaHu MPyKMHHOTO MasiTHUKA.
3. UccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHHM MOABEIICHHOTO K HUTH
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rpy3a OT JJIMHbI HUTH.

4. HWccnenoBaHue 3aBUCUMOCTH TIepUOia KoJieOaHUM MPY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. TIpoBepka HE3aBUCUMOCTH MepHUOJia KoJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmpIThI, JEMOHCTPUPYIONIME 3aBUCHUMOCTh mepuoja  KojeOaHwmit
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOTHOTO IMaICHHUS.

DJIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOJTHOBBIE CBOMCTBA
CBETA.

Hemoncmpauyuu.

1. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoJsiHOBBIE CBOWCTBA CBETA.

Jlabopamopnsie padomul u onsimel.



1. M3ydyeHue CBOWCTB AJEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOUIIBHOTO
tenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmHenHoe
pactnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceera. [lnockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH MpelomMieHus cBera. [lonHoe BHyTpEeHHee
OTpakeHue cBeTa. lCronb30BaHWE MOJHOTO BHYTPEHHEIO OTpPaKEHUS B
ONTHUYECKUX CBETOBOAAX.

JIunza. Xopa ayyert B inH3e. OnTuyeckas cucrema (poToarnmapara, MUKpOCKOIa
U Teneckomna. ['na3 kak ontuyeckas cucrema. ban3opykocTh U JadibHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n300pakeHUH B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTtuyeckui CBETOBO/I.

Xon nydei B coOuparoriei JIMHse.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

9. IlpuHuun geicTBug poroanmnapara, MUKpPOCKOIA U TEJIECKOMA.
10.Moaens riasa.

11.Pa3znoxxenue 6eoro cBeTa B CIEKTP.
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12.Tlonydyenue Genoro cBeTa Mpu CI0KEHUU CBETa Pa3HbBIX LIBETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanne 3aBUCHUMOCTH yIJla OTPaKEHHS CBETOBOTO Jiyda OT yIJia
naJICHUs.

2. V3ydeHne xapakTEpPUCTHK N300PKECHUS MPEMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIJjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. TlomyueHue N300paXKEHUH C TOMOIIBIO COOMPAIOIEH JTUH3BI.

5. Ompenenenrie POKYCHOTO PACCTOSIHUS M ONTHYECKOW CHUITBI COOMPAFOIIICH
JIMH3HI.

6. ONbITHI 1O PA3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. OnbITel IO BOCHPUATHIO LIBETA MPEAMETOB IPHU UX HAOJIONCHUM 4Yepes3
[[BETOBbIE (DUIIBTPBI.

KBaHnToBbIE fiBJICHUS.



OmneiTel Pe3epdopna v miuanerapHass Mozenb atoma. Monens aroma bopa.
HcnyckaHue 1 NoriomeHne cBera aroMoM. KBaHThI. JIMHEYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromuoro sxpa. HMszoromsl. PaanoaxtuBHBIE
npespatenus. [lepuon nmonypacnana aTOMHBIX SI€ED.

SnepHble peakuuu. 3aKOHBI COXPaHEHUs 3apsA0BOIO M MAacCOBOrO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3I.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTUBHBIX HW3JIyYEHUHW HaA KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHeKTpbl U3Iy4EHHUs U MOTJIOIICHHUS.

CrHeKTpbl pa3IMyYHbIX Fa30B.

CnekTp Boaopoaa.

Habmonenue TpekoB B kamepe BuiibcoHa.

Pabora cuéTunka HOHU3UPYIOMINX U3TYyUCHU.

. Perucrpanus nsirydeHus: IpUpOJIHBIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopusie pabomul u onvimel.

1. HaOmroeHue CIUTOIIHbBIX U IMHEHYAThIX CLIEKTPOB U3ITyUEHHUS.

2. HccienoBaHue TPEKOB: M3MEPEHUE SHEPIHHM YacTULBI IO TOPMO3HOMY
nytH (1o dpotorpadusim).

3. U3mepeHue pagnoakTUBHOIO (PoHa.
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IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIb MIPEAHA3HAYEH JI CUCTEMATHU3aluu
1 00001IeHUS TTPEAMETHOTO COACPIKAHUS U OTIBITA IS TEIIbHOCTH, TPUOOPETEHHOTO
Opu HU3YyYEHUH BCETO Kypca (pU3MKH, a Takke A MOJATOTOBKU K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY 10 (pu3uke ajis 00y4aroluxcsi, BHIOPABIIUX 3TOT
y4eOHBIN IpeIMeET.

[Ipn M3y4eHUM JAHHOTO MOJIYJIA PEaJUu3yIOTCSd U CUCTEMATU3UPYIOTCS BHUJIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHUE HAyYHBIX METOIOB HCCIEAOBAHMS
SBJICHUM TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (PU3NUYECKHE
ABJICHUSI, TPUMEHSS TOJy4YeHHbIE 3HAHHWS, pelaTh 3ajJadyd, B TOM YHUCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpuHIMTIHATBHO AESATETbHOCTHBIN XapaKkTep JaHHOTO pa3ziesa peaausyeTcs 3a
C4€T TOTO, YTO OOYYAIOIIMECS BBHIMOIHAIOT 3aaHUs], B KOTOPBIX UM IpeaJiaraeTcs:

HAa OCHOBE TOJIYYEHHBIX 3HAHUI pacrno3HaBaTh M HAYYHO OOBSICHATH
buznyeckue IBICHUS B OKPYKAIOLIEH NMPUPOE U MTOBCETHEBHOM KU3HH;



UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3MUECKUX SBICHUH, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BHIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HanOOJIee BAKHBIX JIOCTHIKEHUN COBPEMEHHBIX
TEXHOJIOTHUHA, HAPUMEp, MPAKTUICCKOTO HCIIOIH30BAHUS PA3INYHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA TMPEBPAIICHUS W COXPAHCHMSI BCEX M3BECTHBHIX BUIOB
SHEPTHH.

Kaxmgas w3 TeM JaHHOTO MOIYyJs BKIIOYAeT AKCIECPHUMEHTAIHLHOE
UCClIeIoOBaHNE 00O00MIAroIero xapakrepa. Moaynb 3aBEpIIAeTCs MPOBEICHUEM
JTUArHOCTUYECKON M OIIEHOYHOM pabOTHI 32 KypC OCHOBHOTO 00IIero 00pa3oBaHusl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzydenus GpuU3MKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHuUs

y oOyyaromierocs OyayT cpopMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3YJIbTATHI B
YacTH:

1) maTpMoTH4YECKOro BOCIIMTAHUSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
(u3nuecKoi HayKH;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpamJIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKu;

- OCO3HAaHHME BAXXHOCTH MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCHOPHATHE ACTETHUECKUX KayeCTB (PU3NYECKOM HayKH: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHUE IEHHOCTH (U3MUECKOM HAyKM KaK MOIIHOTO HMHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTMM, BAKHEHMIIEN COCTaBIISIIOIIECH
KYJBTYPBI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, HHTEpPEca K HCCIEI0BATEbCKON
NEeSATENBHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHUE IIEHHOCTH Oe30macHOoro oOpas3a KU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXKHOCTH TNpaBUJ O€30MacHOro TOBEIEHHUS Ha
TPaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAIIIHUX YCIOBUSX;

- chopMUPOBAHHOCTH HABbIKA pedIeKCHUU, MPU3HAHUE CBOETO MPaBa Ha OLUIMOKY
Y TAKOI'0 X€e NpaBa y ApPyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AKTMBHOE y4YaCTHE B PEIIECHUM NPAKTUYECKHX 3aJady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W
COILIMAJIbHON HAMPABIEHHOCTH, TPEOYIOLIUX B TOM YKCIIe U (DU3UUECKUX 3HAHUI;



e - UHTEPEC K MPAKTUUYECKOMY U3YUYEHUIO MPOECcCui, CBA3aHHBIX C (GUZHKOM;

e 7) 3KOJIOTUY€CKOT0 BOCIIUTAHMSA:

e - OpHUEHTAllMi Ha TMpUMEHEHUE (U3UYECKUX 3HAHUU JUIsl pelieHus 3a1ad B
00JIacTH OKpY’Kalollel Cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX MTOCJIEICTBHI ISl OKPYKAIOLIEN CPeIbl;

e - OCO3HAaHHE TJIOOAIBHOTO XapaKTepa IKOJOTMYECKUX MpoOJieM M MyTed HxX

pelieHus;

e 8) ajanTanum K U3MEHSIOUIUMCH YCJOBUSIM COLMAJIBLHOM U NPHUPOIHOU
cpeasbl:

e - TOTPEOHOCTh BO B3aUMOJCHUCTBUU TMPU BBINOJHEHUU UCCIACAOBAHUM U
POEKTOB (DM3UYECKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPYTUX;

e - TMOBBIIICHHE YPOBHSA CBOEHM KOMIIETCHTHOCTH YEpE3 IMPAKTUYECKYIO
JIEATEIILHOCTD;

e - IOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHHM, B TOM YucCie (POPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HAHHE 1e(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00J1acTH
busuKu;

e - [IJJAHUPOBAHUE CBOETO PA3BUTHA B IPUOOPETEHNUN HOBBIX (PU3NYECKUX 3HAHUM;

e - CTpPEMJICHHME aHAJU3UPOBAThH U BBISBIATH B3aMMOCBSI3U IPUPO/IbI, 0OIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKA CBOHUX JEWCTBHA C YYETOM BIMSHHS Ha OKPYKAIOILIYI0 CpeEANy,
BO3MOYKHBIX I100aTbHBIX MOCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBOeHUS MpOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOygaromerocs OyayT copMUpOBaHBI MeTampeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATIbHBIC YUCOHbBIC NEHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC ICHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornyecKkue 1eMCTBUSA:
e BBIABIATH U XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(sBNIEHUN);
e YCTaHABIWBATH CYIIECTBECHHBIA MPU3HAK KJIACCU(PUKAIINHA, OCHOBAHHMSI JIJIS
0000IIeHHS U CPaBHEHHS,;



BBISIBIISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHSI B pacCMaTprBaeMbIX (pakrTax,
TaHHBIX U HAOIIOJCHUSX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSM;
BBISIBIISITH TIPHYMHHO-CIICJCTBEHHBIC CBSI3M TPH M3YyYCHUU (UIUUECKUX
SIBIICHHUI M TIPOIIECCOB, JIENIATh BEIBOJIBI C UCIIOIB30BAHUEM JISAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUEHHH, BBIJIBHTATh THUIOTE3BI O B3aMMOCBS3SIX
(U3NUECKIX BEITHYMH;

CaMOCTOSITEIILHO BBIOUPATH CIIOCO0 PElIeHHUs yueOHOM (PH3MYeCcKOl 3a1auu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEIICHHsA, BBIOOp Hambosee
MOJIXO/ISAIIETO C YYETOM CAMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

MICITOJIB30BATh BOIIPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTEH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUN HKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUYECKOTrO
SIBJICHUS,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
IIOJIYYEHHYIO B XOJI€ MCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POpMYIMpPOBaTh 0000ILEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

NPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTHI U 3alpPOCHl MPU MOUCKE U
orOope MHPOPMALMKM WIM JAHHBIX C YY4ETOM MPEMAJIOKEHHOW Yy4eOHOU
(bu3nIeCKOM 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIIIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uHbOpMallMl W WUIIOCTPUPOBATh peEIIaeMble 3aJaud  HECIOXHBIMU
CXeMaMH, IuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe AeHCTBHSA:

B XO€ OOCYXJeHusi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBAaTh HJEU, HAllEJICHHbIE Ha pELICHUE 33JaYd U MOAJAep KaHHe
0J1aroKeNIaTeILHOCTH OOIICHUS,

COIOCTaBJISATh CBOM CYXICHHUS C CYXACHUSMH JIPYTHX YYaCTHUKOB
nuanora, 0OHapyKUBaTh Pa3IMune U CXOACTBO MO3UIIHI;

BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;



nyOJIMYHO NPEACTABIATh PE3ybTAaThl BBINMOIHEHHOIO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

INOHUMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMAaHIHOM U MHIUBUIYaIbHOU
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATh LIEJIA COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATH JIEUCTBUS
no €€ JMOCTIKEHUIO: paclpeiesaTh poiH, OOCYKIaTh MpPOLECCHl U
pe3yJIbTaThl COBMECTHOU pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO U KOOPJAUHUPYS CBOU ACHCTBUSA C IPYTUMH YICHAMHU
KOMaH/Ibl;

OLIEHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSAM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHUTYaIUSAX, TPEOYIOMNX
TUTSL perieHust GU3NISCKUX 3HAHUM;

OPUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(vHIMBUAYaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIoin);

CaMOCTOSATEILHO COCTABIISITh AITOPUTM PEIICHUs (GU3HUCSCKON 3a7a4d VI
IUTaHa HMCCIIEOBAHUSA C YYETOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpejiaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYalluu U Ipejiarath jiaH €€ n3MeHEeHUS;
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTHKEHHS) Pe3yJIbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gbu3MYeCKOro UCCIEJOBAHMS WM TPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIMXCS CHUTYallMil, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTb €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€E CIIOpa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYyToro;
IpU3HaBaTh CBOE IPaBO Ha OIIMOKY IPU pEIIEHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

ITPEAMETHBIE PE3YJ/IBTATDBI



K xonIy 00yuenus B 7 KJjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SIBJICHHUS,
HaOJIOZICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOE JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJMHEHHOE), TPAaeKTOPHUs, PaBHOACUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLTNECS COCY/IbI;

paznuuath siBiaeHus (auddysus, TEIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
pPaBHOMEPHOE  JIBH)KCHHE, HEpPaBHOMEPHOE  JIBM)KCHHE,  WHEpIUS,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPIBIX TEJI C 3aKPEIUIEHHOM OCHIO
BpalllEHUs], IIepe/laya AaBJICHUS TBEPABIMU TE€IAMHU, KUJKOCTSIMU U ra3aMu,
aTMOC(pepHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHHYECKOU
HHEPIruM) MO ONHUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B JKMBOW M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIHUSHUE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phluaru B
TeJIe YeJOBeKa, MPU 3TOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;
OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIB3YS
¢dbuznyeckue BeIUIMHbI (Macca, 00bEM, TIIOTHOCTh BEIIECTBA, BpEMsI, Iy Th,
CKOPOCTb, CPEIHsIsA CKOPOCTbh, CHJIa YIIPYTrOCTH, CHJIAa TSKECTH, BEC Tea,
cujia TpEHUs, AaBjeHue (TBEPAOTro TeNa, KUJIKOCTH, Ta3a), BBITAIKUBAIOIIAs
CWJIa, MEXaHuuyeckas pabdoTa, MOIIHOCTb, IJIEYO CHIIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
MOTEHIIUAJIbHAST DHEPTUsl), MpPU OMUCAHUMU TMPABWIHLHO TPAKTOBATh
(bU3UYECKUI CMBICIT UCTIOJIB3YEMbIX BEJTUYHMH, UX 0003HAYEHUS U €IUHUIIBI
bU3MYEeCKUX BEJIMYMUH, HAXOAUTHh (OPMYJIBI, CBSI3BIBAIONINE JTAHHYIO
(GbU3NYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWJIO paBHOBecHs pblyara (6510ka),
«30JI0TO€ TMPaBUJIO» MEXAHHWKH, 3aKOH COXpPaHEHUS MEXaHHYeCKOU



OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa H
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
M B KOHTEKCTE CHUTyallud MPAKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISBJISITh NIPUUMHHO-CJICJCTBEHHBIEC CBSI3H, CTPOUTH OOBsicCHEHHE U3 12
JIOTUYECKUX I1aroB ¢ OMopoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIIBI, CBs3BIBarONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAIM3a
YCIIOBHS 3a/1a4d 3alHUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BENTUYUHBI B (HOPMYJBI M TPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JIJI PElICHUs 3a/lay, OIICHUBATh PEATUCTHUYHOCTh
MOJTY4YEHHOU (PU3NUECKOI BETUYUHBI;

pacrio3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIIU
(bu3MYEeCKUX METOJIOB, B OMTMCAHUU UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
MPEANnosoKeHue (TUMoTe3y), pa3iniaTh U UHTEPIPETUPOBATH MOTYUEHHBIH
pe3yibTaT, HaXOAUTh OIIMOKM B XOJE OIbITA, JEJIaTh BBIBOJABI IO €r0
pe3yabpTaram;

MPOBOAUTL OMBITHI MO HAOMIOAEHUIO (UBUYECKUX SBJICHUW WJU
bu3YecKuX CBOMCTB TeM: (HOPMYTUPOBATH TPOBEPSIEMbIE TPEATIONOKECHHUS,
coOMpaTh YCTAaHOBKY M3 MPEJIOKEHHOTO 000pYAOBaHUs, 3aMChIBATh X0/
OmbITa U POPMYJUPOBATH BHIBOJIBL;

BBITIOJIHATh MPSIMbIE W3MEPEHUSI PACCTOSIHUS, BPEMEHH, MAaCChl Tela,
o0béMa, CHJIBI W TeMIepaTypbl C HCIOJH30BAHUEM AHAJIOTOBBIX U
M(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKa3aHUs MPUOOPOB C YU4ETOM
3aJIaHHOM aO0COTIOTHOM MOTPEITHOCTH U3MEPEHUI;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMUUHBI OT
JIPYyrol ¢ HCMOJb30BAHUEM TNPSMBIX HM3MEPEHUHN (3aBUCUMOCTU IyTH
PaBHOMEPHO JBMXKYLIETOCA T€JIa OT BPEMEHH JBU>KEHUSI TEJIA, CUIIbI TPCHUS
CKOJIKEHHSI OT Beca Teja, KauyecTBa OOpaOOTKM TMOBEPXHOCTEH TeNl U
HE3aBUCHUMOCTH CHWJIbl TPEHUS OT IUIOIIAJN CONPUKOCHOBEHUS TEJI, CHJIbI
YOPYTrOCTH OT YJJIMHEHUsI MPYKUHBI, BBITAJIKUBAIOIICH CUIIBI OT 00BEMaA
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TE€Ja, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHUSl TEJ, YCIOBUM pPaBHOBECUs pblyara U OJOKOB), y4acCTBOBATh B
IUIAHUPOBAHUM  YYEOHOTO MCCIEOBaHUA, COOMpATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CleNys NpPeJIO)KEeHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEIUYUH B BUJE



NPEAIOKEHHBIX TaOMUIl U TpadUKOB, JeNaTh BBIBOJBI IO pe3yibTaTam
UCCJIeI0BAHNUS,

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3MUYECKUX BEJIUYMH (TUIOTHOCTD
BEIIECTBA )KUJIKOCTHU U TBEPAOTO TeJa, CHIIa TPEHHS CKOJIbKEHUS, TaBJICHHE
BO3/[yXa, BBITAJKHUBAIONIAsl CUJa, JCHCTBYIOIIas Ha TMOTPY>KEHHOE B
KUIAKOCTh  TeNo, KOAD(PUIMEHT TMOJE3HOTO  JEUCTBUS  MPOCTHIX
MEXaHU3MOB), CIeAysd MNPEIJI0KEHHON WHCTPYKIUHU: TMPHU BBITOJIHEHUH
U3MEpPEHU CcoOMpaTh 3KCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HA4YEHUE NCKOMOM BEJIUYHUHBI;

coOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIYar, TOJBMKHBIA M HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMNOpPOH Ha HX ONHCAHHUA (B TOM YHUCIHE:
HNOJUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABINYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
0 CBOMCTBaxX (PU3UUECKUX SIBJICHUI U HEOOXOAMMBbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU 11 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHsI 3I0POBbS U COOIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPYKaIOILEel Cpefe;

OCYIIECTBISATh OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHH C 3aJaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUA © TYTEM CpPaBHEHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXET OBITH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUN YYE€OHBIX 3aJlaHUNl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CITPABOYHBIC MaTepUaIbl, PECYPCHI
cetu MuTepHeT, BiaAeTh NpuUEMaMH KOHCTICKTUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKU (PU3UUYECKOTO COAEPKAHUS, B TOM
yucie MyOJuYHO JeNIaTh KpaTKue COOOIIEHUs O PE3yNIbTaTaX MPOEKTOB WK
y4eOHBbIX MCCIEAOBAHUM, IPU 3TOM IPaMOTHO MCIOJIb30BaTh M3yYEHHbIN



MOHATUMHBIM ammapar Kypca (HU3UKH, COMPOBOXKIATh BBICTYIJICHUE
MIPE3CHTAILUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUU pacIpeaeisiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHH C TIOCTABJICHHBIMHU 3a7a4aMH,
CJICIUTh 3a BBIIOJHEHHEM ILIaHA [JACHUCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIBI, BBICTpaUBaTh
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIy o0yuenus B 8 kjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITNXCS YMEHU:

WCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIC TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI DHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsl, FIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U JUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMPEHUE U CKaThe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIEC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpHUCTaJUIM3amus (OTBEpJieBaHUE), KUIICHHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3alUs T, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHMTHOTO TOJIsl HAa MPOBOJHUK C TOKOM, 3JEKTPOMArHUTHAST UHIYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh NPOSBICHHE HW3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXaIolleM MHpEe, B TOM uuciie (U3UYECKUE SBICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalMWUIIPHBbIC SBJICHUS B TIPUPOJIE,
KpUCTAUTBI B mpupoje, uzinydeHue CojHIa, 3amMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
SBJICHUSI B aTMocepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aper( moarcoB, poJib MATHUTHOTO TTOJIS JJ1s )KU3HU Ha 3eMIle,
MOJISIPHOE CUSIHUE, TPU DTOM IME€PEBOJUTHh MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBJICHUM;

OMKCHIBATh M3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
bu3nyeckue BeTUUHMHBI (TeMIlepaTypa, BHYTPEHHSISI YHEPTUsl, KOJTUYECTBO
TEIUIOThI, YJEJbHAs TEIIOEMKOCTh BEIIECTBA, VYAEJNbHAs TEIUIOTA
IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJIE3HOTO JCHCTBUS TEIIOBOU



MalIMHbl, OTHOCUTENBHAS BIIAYKHOCTh BO3/1yXa, JJIEKTPUUECKUM 3apsi]l, CHUJla
TOKa, DJIEKTPUYECKOE HAIpsUKEHHWE, CONPOTUBIEHUE IPOBOJHMKA,
yII€JIbHOE CONPOTHBIIEHUE BELIECTBA, pA00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWU TPABUIBHO TPAKTOBATH (UBUYECKUN CMBICT
UCIIOJIb3YEMBIX BETTUYMH, 0003HAYCHUS U €UHUIBI PU3NIECKUX BEIUYHH,
HaxXoAUTh (OPMYJbI, CBSI3BIBAIOLIUE JaHHYIO (PU3NYECKYIO BEJIMYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TI'padUKM H3YYEHHBIX 3aBUCUMOCTEU
(bU3UYECKUX BEINYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U TPOIIECCHI,
WCIIOJIb3Ysd OCHOBHBIE IIOJIOKEHUS MOJEKYIAPHO-KHHETUYECKOW TEOPUH
CTpPOEHUS BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa aJis ydacTKa LEenu, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IIPU ITOM J1aBATh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3allUCHIBATh €M0 MATEMATHYECKOE BBIPAKECHHE;
OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CHUTyallud NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYecKux
IaroB ¢ omnopod Ha 1—2 U3y4eHHBIX CBOWCTBA (PU3UYECKUX SIBJICHUH,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3aJadyd B 2-3 JEUCTBUSA, HCIOJb3YyS 3aKOHBI M
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUSL 3aJladyd 3alMChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOMpATh 3aKOHBI U (QOPMYIIHI,
HEeoOXoauMble JUIsl €€ pelieHusi, NPOBOAUTh Pacy€Thl U CPaBHUBATH
NOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIUTh MPH MOMOIIU
(bU3MYECKUX METOJOB, HCIOJb3ysl OMUCAHUE HCCIEIOBAaHUSA, BBIACIATH
MIPOBEPSEMOE  MPEANOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOpPSIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
bu3znyecKux CBOWCTB TN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIEPaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3ITYYEHUH OT I[BETa H3JIydarolle (TMorjoliaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOIAAA €€ IOBEPXHOCTH, DJJEKTpHU3alWs TEI W B3aWUMOJCUCTBUE
IEKTPUYECKUX  3apsioB, B3aUMOJCUCTBUE IOCTOSHHBIX MAarHUTOB,
BU3YyallM3allMsl MAarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUSA
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMYIUPOBATH



IPOBEPSIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY M3 MPEII0AKEHHOTO
000py10BaHUs, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATH IIPSIMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHOM BIIAYKHOCTH
BO3/lyXa, CHJIbI TOKA, HANpPSHKEHUS C HCIOIb30BAHUEM AHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UYECKUX BEIUYHMH, CPaBHUBATH PE3yJbTaThl
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;

IIPOBONUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
IpPYyroi C  UCHOJIb30BAaHUEM IMPSAMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAH IOMEPEYHOrO
CEUEHHMS U Y/ACIIBHOIO CONPOTHUBIICHHS BELIECTBA MPOBOJAHHUKA, CUJIBI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIENOBAHUE TIOCIEAOBATENIBHOIO M  IApPaJUIEIBbHOTO  COEIMHEHMM
IIPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs], CIEeAys NPEeNIOKEHHOMY IUIaHy, (PUKCHpOBAaTh
pe3yJIbTaThl MOJyYEHHOM 3aBUCUMOCTH B BHJI€ TaOIUI U TpauKOB, 1eTaTh
BBIBOJIBI 11O pE3YyJIbTaTaM MCCIIEIOBAHMS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEMJIOEMKOCTh  BEIIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, pabdoTra U
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IJIAaHUPOBATh M3MEPEHHUs, COOUpaTh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEysl NMPEIUIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000opy10BaHUEM;

XapaKTEepU30BaTh MNPUHIMIBI  JEHCTBUS H3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OITOPOM HA MX ONMCAHUSA (B TOM YHCIE: CUCTEMA
OTOIUICHHUSI JOMOB, TUTPOMETP, MapoBasi TypOrHa, aMIEpPMETp, BOJIBTMETP,
CUETUMK DIJIEKTPUYECKOW DHEPIUH, 3IJIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpumepsl), ANEKTPUUYECKUE
IPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIC
pUOOPHI IO CXEMaM M CXEeMaTHYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl 3JIEKTPUUYECKHUX LENed C
IIOCJIEIOBATEIbHBIM U NIAPAJIEIBHBIM COCIUHEHUEM DJIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHUSI JIEMEHTOB AIEKTPUUECKUX LIETIEH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
NPAKTUYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU



KU3HU Il oOecrieueHrs 0e30MacHOCTH MPpU 0OpallleHUuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JI0POBBS U COOMIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKaloLIeH cpelie;

OCYIIECTBISITh TOUCK HMHPOpPMAIMH  (PU3UYECKOTO COJACPKAHUSI B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW M IyTEM CpPaBHEHUS
JOTIOJTHUTEBHBIX UICTOYHUKOB BBIICISITH HHPOPMALIUIO, KOTOPAS SIBISIETCS
MPOTUBOPEYUBOUN MM MOKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTo COACpKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu MuTepHer, BiaAeTh NpuEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpazoBaHusi UHGOPMALIMU U3 OJJHOU 3HAKOBON CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KPAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJZIEpKaHusl, B TOM YKCJIe IyOIMYHO MPEACTABIATE PE3yIbTaThl MPOCKTHON
WJIH UCCIIEIOBATENIBCKOM JESTENIbHOCTH, IIPU 3TOM I'PAMOTHO HUCIIOJIb30BAaTh
M3YYCHHBIM TOHATUHHBIM anmaparT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE IIPE3CHTALIUEH;

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBaHWA (PU3UIECKIX
MPOIECCOB paclpeAesisaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMHU, CJICJAUTH 32 BBHITIOJHEHUEM IUJIaHA JACHCTBUN U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
JeSITEIbHOCTD TPYIIIIBI, BRICTPANBaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
MPOSIBIISSE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTCu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaueckas), TpEHUEe, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M TIEPETPYy3KH, HEHTP THKECTH, a0CONIOTHO TBEPJOE TEIO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXAaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(OPA3BYK U YIbTPa3BYK, YJIEKTPOMATHUTHBIE BOJHBI, IITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaldbHO30PKOCTb,
CIEKTPbl UCIYCKAHUS U TOTJIONIEHUs, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA,

paznuuath sBJICHUSA (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBHUXKEHHE, CBOOOJIHOE
najieHUue TeJ, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTH, B3aUMOACHCTBUE
TE€J, PEaKTUBHOE JIB)KEHUE, KOoJieOaTeIbHOE ABMKEHHE (3aTyXaronie u
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE



3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3iioKeHue 0eJoro CBeTa B
CIEKTp M CJOXXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHe SBICHHUS B TPHUPOJIC:
MIPWINBHI M OTIUBEI, ABMKEHUE TIaHeT COTHEYHOU CHCTEMBI, PEAaKTUBHOE
JBIDKEHUWE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 03XO, IIBETa Tell,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOe JEeWCTBHE BHUIMMOTO,
yIbTPaUOJIECTOBOTO U PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
pPaIMOaKTUBHBEIN (OH, KOCMHUYECKHE JIy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
OPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJAMOAKTHUBHBIX H3IYyYEeHUN Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/ladyy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (DUIUYECKUX
SIBJIICHUI;

OMHMCHIBATh M3yUEHHBIEC CBOMCTBA TeN M (PU3NUYECKUE SBICHHS, HUCIIOIB3YS
dbu3ndeckue BEIUYUHBI (CPEIHSsI MU MTHOBEHHAs CKOPOCTh Tella TpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTh, CHJIa TPEHUS, CHJa YNPYTrOCTH, CHJa TSKECTH, YCKOPCHHUE
CBOOOTHOTO TIQJEHHUs, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIMHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMATIbHAS DHEPTUST CIKATOU
MPY>KUHBI, KHHETUYECKAst JHEPTHS, TTOJTHASI MEXaHUYECKasi SHEPTHUSL, TIEPUO]
W YacToTa KojcOaHMid, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTejdb IMPEIOMJICHUS Cpeabl), TPH OINHUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCMOIL3YEMbIX BEIWYHH,
0003HAaUEHUs W €IUHUIIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaprKN N3YUCHHBIX 3aBUCIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (PU3WYCCKHUE SBJICHUS M IPOIIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUN  CYMEPIIO3UIIMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ amwmes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHMS 3apsIiIOBOIO M MaCCOBOTO UMCEN
IpU SIIEPHBIX pEaKUusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA ¥ 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BhIPAKCHHUE;



OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBISBISATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOod Ha 2—3 M3yYEHHBIX CBOMCTBA (U3MUYECKUX SIBICHHM,
buznyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4 (ONUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3YsI 3aKOHBI ¥ POPMYIIBI, CBS3BIBAIOIINE (PU3UYECKHUE BEJIMUYMHBI: HA
OCHOBE aHaJIM3a YCJOBHs 3aJ]aud 3alHiChIBaTh KPATKOE yCIOBHE, BBISABIATH
HEJOCTAIONINE WM U30bITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIC ISl PEIIeHUs, MPOBOAUTH pAacu€Thl M  OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAUYEHUS! (PU3NYECKON BETMUHUHBI;
pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
$uU3MYECKUX METO/OB, HCIONB3ysS OMHCAHHWE WCCIECIOBAHUS, BBIACISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh NPABHIBHOCTh MOPSIKA
OPOBEJCHUS  HMCCIIEAOBAHUSA, JE€NaTh BBIBOJABI, HHTEPIPETUPOBATDH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(bu3MUecKux CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HbroTOHa, 3akoHa
COXpaHEHHUsI HHEPTHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YYCHHE CBOWCTB M300paKCHHsS B
IUIOCKOM 3epKalie W CBOMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JauH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEHYaThIX CIEKTPOB W3IYUYCHHS):
CaMOCTOATENILHO  cOOMpaTh YCTAaHOBKY W3 HW30BITOYHOTO Habopa
000py1I0BaHUSs, OMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IBI,

POBOJNUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAYeHHE W3MEpPSIeMON BeIMYMHBI ((POKYCHOE pacCTOSIHUE
coOuparoieii JTUH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpPa);

NPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (DM3MUECKUX BEJIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM JIBIDKEHHMM 0€3 HadalbHOM CKOpOCTH, NepHuoaa
KOJIeOaHUN MaTeMaTH4YeCKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTPpa)KE€HUs CBETa OT yIJia MaJieHUs U yrjla MpeloMJIeHUs OT yria
najieHus): IUIAHUPOBAaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOupaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJdbTaThl MOJIYYEHHOW 3aBUCHUMOCTHU



bu3nUecKuX BETUYMH B BUAEC TaONMIl U T'papUKOB, JIeJaTh BBIBOJIBI IO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTh U YCKOPEHHE Tella PU paBHOYCKOPEHHOM JIBHKEHUH, YCKOPEHUE
CBOOOJHOTO TMaJeHUs, KECTKOCTh MPYXKUHBL, KOIPPHUIMEHT TpeHus
CKOJIBLKEHHS, MEXaHW4yeckass paboTa M MOUIIHOCTb, YacCTOTa W MEPHOJ
KOJICOaHU MaTeMaTH4eCKOoro M MPY>KMHHOTO MAasTHUKOB, OINTHYECKAs
CWa coOWparomel JHWH3bI, pPaJANOAKTHBHBIM (OH): TUTAHHPOBATH
U3MEpEHHs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIIOIHSTH
U3MEpEHHs, CIeAysl MPEeNOoKEHHOW WHCTPYKLWU, BBIUMCIATH 3HAUYCHHE
BEJIMYMHBI U aHAJU3UPOBATH MTOJIyYEHHBIE PE3YJIbTaThl C YUETOM 3aJaHHOU
HOTPEIIHOCTH U3MEPEHMUI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
0o00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKUM M3YUYEHHBIX (PU3NYECKUX MOJENeH:
MaTepuagbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKAas JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIIb
aTOMHOTO sIJIpa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHCAHHUA (B TOM YHUCIHE:
CHHUIOMETP, JNATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHMs, paKera,
9XOJIOT, OYKH, TMepHckom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH W  HEOOXOoAuMble (Puznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI H CXEMaTHUHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, H3MEPUTETHHBIX TPUOOPOB U TEXHOIOTHUECKUX MTPOIIECCOB MPHU
pelieHn  y4eOHO-TIPAaKTUYECKUX  3a7]ad, ONTHYECKHE CXEMBI IS
NOCTPOEHHUS N300paKEHH B IJIOCKOM 3€pKajie U cOOMparouiei TuH3e;
OPUBOAUTH  NpUMEpPhl  (HAXOAuUTh  WHGOpPMAIMIO O  MpPUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUUYECKUMHU YCTPOHCTBAMU, COXPAHEHHSI 3I0POBbS M COOIIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKpY>KaloIlEel cpefie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HNUECKOTO COJIEpKAaHUS B
HNuTepHeTe, caMoCTOATENBHO (HOPMYIUPYSI MOMCKOBBIN 3aMpOC, HAXOAUTD
NyTH OMNpPEACNICHUs IOCTOBEPHOCTH MOJYYEeHHONW MH(OpPMAIIMK HA OCHOBE
UMEIOIINXCS 3HAHUHM U IOTOJHUTEIbHBIX UCTOYHUKOB,;



UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3HUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEpUaIIbl, pECYPCHI
cetu IHTEepHeT, Biagerb INpUEMAaMHM KOHCIIEKTUPOBAHMs  TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTaBIATh PE3yNbTaThl IPOEKTHOM WM UCCIEN0BATENbCKON
NEATENIBHOCTH, IIPU  3TOM TI'PaMOTHO  HCHOJIB30BAaThb  W3yYCHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3UKd U COMPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ y4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoandyecTBO 4YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposBbie)
n/n NpOrpamMmbl Bcero Oﬁﬂ TPOILHBIE p6aKTnl1ec1me o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcb
Pazjen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bubnuoreka [{OK
11 PusmKa - HayKa O pUPOIC 2 https://m.edsoo.ru/7f416194
bubmuoreka [IOK
12 PUZMUCCKHC BEMIHMHEI 2 1 https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METOJT ITO3HAHUS 2 1 Bubmrorexa LIOK
) yd A https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pa3znea 2. [lepBoHayaibHble CBEeJeHUS 0 CTPOEHUH BellleCTBA
bubnuoreka [{OK
2.1 Crpoerte BemecTsa 1 https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII ) 1 bubnnorexa [JOK
' BeIlleCTBA https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 https-//m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHune U B3auMo/ieiicTBue Tel
bubmmoteka IIOK
3.1 Mexanmaeckoe ABmKeHIE 3 https://m.edsoo.ru/7f416194
bubnunorexa LIOK
3.2 MHepuys, Macca, IIOTHOCTE 4 I https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
3.3 Crna. Buner cnn 14 1 2 https://m.eds00.ru/7f416194
Hroro no pazneny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH M Ta30B




Hasnenue. llepenaya naBnenust TBEPALIMU

bubnunorexa LIOK

41 TEIaMHU, KUJIKOCTSIMHU U ra3aMu 3 https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Jlanenue xuaKocTn > https:/m.edsoo.ru/7f416194
bu6nmmoreka [IOK
4.3 ATmochepHoe faBneHne 6 https://m.edsoo.ru/7f416194
44 JleficTBUE ®KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnmnoreka HOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pa3znea 5. PaboTa u MOIIHOCTB. JHeEpIUs
bubnuoreka [{OK
5.1 Pabora 1 MomHOCTS 3 1 https://m.edsoo.ru/7f416194
bubnunoreka LIOK
52 1lpoctbie MexaHH3MBL 3 1 https://m.edsoo.ru/7f416194
bubnunoreka LIOK
5.3 MexaHIiecKas JHeprs 4 ! https://m.edsoo.ru/7f416194
Wroro no pazneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne n/m Y —— Beero KoﬁnTpo.m,HLIe HpﬁaRTn'{ecmle 0Gpaz0oBaTEIbHbIC
padoThI padoThI pecypesi
Paznen 1. TensioBuIe ABJIeHUSA
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 bubmorexa LIOK
' p IH https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Ternnosere nporieccat 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
71 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 | bubnuorexa [JOK
) U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. N bu6mmoreka [IOK
2.2 IToCTOSHHBIN JIEKTPUUYECKUIN TOK 20 2 7 https://m.edsoo.ru/7f418 1 ce
bu6mmoreka [JOK
2.3 MarnutreIe ABACHNs 6 ! 1.5 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 OMEKTPOMATHHTHAS MHYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 14.5




9 KUIIACC

KoJsinvecTBO yacoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne n/m Y —— Beero KoﬁnTpo.m,HLIe HpﬁaRanecmle 0BpA30BATEIBHBIE
padoThI padoThbI pecypesI
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHndeckoe IBIKEHNE U CIIOCOOBI €T0 10 1 bubmuorexa [JOK
' ONKYCaHus https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Bsanmoneicrene Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHbI COXpaHCHHUA 10 3 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Paznen 2. Mexann4yeckue KoJjed0aHusi M BOJHbI
bu6mmoreka [IOK
2.1 Mexamieckue xoneOaHms 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnueckne BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3pnen 3. DiieKTpOMAarHuTHOE 10JIe H 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHUTHOE TOJIE U 6 ) bubnnoreka [JOK
' DJIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Paznen 4. CBeToBbI€ IBJIEHUS
bubmuorexa [JOK
4.1 3aKOHBI paCIIPOCTPAHEHUs CBETA 6 2 https-//m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https-//m.edsoo.ru/7f4 1a4a6
bubnmoreka [JOK
4.3 Paznoxenue 6enoro cBeta B CIIEKTP 3 2 https-//m.edsoo.ru/7f41a4a6
Hroro no paszneny 15




Paznen 5. KBanroBble siBJIeHUSA

5.1 Hcnyckanue u norjioneHne cBeTa aroMoOM 4 1 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHune aTOMHOTO spa 6 1 E gfgﬁfﬁgﬁ% f41ada6
5.3 S nepHble peakunu 7 ! ngﬁifgsiggﬁmwaé
Hroro no pazneny 17
Pa3znen 6. [loBTOpUTEIHLHO0-0000 1AM MOYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAePKAHUS 9 > bubnnoreka [JOK
Kypca ¢hu3uku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchl

®usuka — HayKa O PUPOE.
SBnenus npupoipl. Guzndeckue
SIBJICHUSI

MexaHn4deckue, TEILUIOBEIE,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BeIMUUHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TeMIepaTypbl IPH OMOIIU
AKHUJKOCTHOTO TEPMOMETpA U
JaT4YNKa TEMIEPaTyphl"

Kak ¢usuka u apyrue ecTecTBeHHBIE
HAaYKH U3Y4aroT IPUPOY.
EcrecTtBeHHOHAYUYHBIN METON
no3Hanus. Onucanue GU3NYECKuX
SIBJICHHI C TIOMOIIBIO MOJEIIeH

VYpok-uccnenosanue "lIposepka
TMIIOTE3bI: JaJbHOCTh MOJIETA
mIapyKa, MymeHHOT o
TOPU30HTAIILHO, TEM OOJIBIIIE, YEM
0oJIbIe BhICOTA MycKa"

Crpoenue BemecTBa. OMbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEIECTBA

bubmmoteka IIOK
https://m.edsoo.ru/ff09f72a

bubnunorexa LIOK
https://m.edsoo.ru/ff09fe0a




bu6nmoreka [IOK

yrnpyrocti. 3akoH ['yka

8 BIKEHUE YaCTUIl BEIECTBA
A Tl BeIll https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMnbITHI 1O
9 HaOJIIOIEHUIO TEIUIOBOIO
pacIIUpEeHUs Ta30B»
10 ArperatHble COCTOSIHHS BEIIECTBA
B3auMocBs3b Mex 1y cBOMCTBaMU
BEIIIECTB B pa3HbIX arperaTHbIX
COCTOSTHUSIX U BIX bubmuoreka [{OK
11
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
OCoOEeHHOCTH arperaTHbIX
COCTOSIHUH BOIBI
MexaHHU4YecKO€e OBIKEHIE.
12 PasHOMEpHOE I/IIiIC aBHOMEpPHOE Bubmiorexa LIOK
p p p https://m.edsoo.ru/ff0a05c6
NIIBIOKEHHE
13 CxopocTb. Equnuiibl cCKkopocTu Bubmrorexa IOK
p ’ p https://m.edsoo.ru/ff0a079¢
14 Pacuer nyTu 1 BpeMeHH IBUKCHUS Bubmoreia HOK
YT p https://m.edsoo.ru/ff0a0ac4
Nuepnus. 3aKkoH HHEPLIUH.
15 BzaplleoaeﬁCTBne TeJ'IpKaK IpUYHHA Bubmoreka HOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBUIKEHHS Tell
IInotHOCTH BemecTBa. Pacuer macchl bubmmoteka IIOK
16
1 00BbeMa Tella 0 €ro MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlabopartopHnast pabota
17 «OrnpeneneHue MIOTHOCTH TBEPAOTO
TEIa»
13 Pemenue 3amaq mo teme but6mmoreka [IOK
"[TnoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cuita Kak XapakTepHUCTHKA
19 B3auMoaencTeug ten. Cua




JlaGopaTtopHas paborta «3ydueHue
3aBUCHMOCTH PACTSKCHHS

20
(medopmanun) Mpy>KUHBI OT
IIPUJIOKEHHOMN CHIIBD»
21 SIsnenne tarorenus. Cuiaa TOKECTH
CBSA3b MEXIY CUJIOH TSHKECTU U
MERAY bubnuorexa [JOK
22 Mmaccol Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 no reMe "Cuna TKeCTH
Cuiia TSDKECTH Ha X IUIAHETaX.
23 dusnueckue xa aljggr UCTUKU Bubmmorexa OK
b p https://m.edsoo.ru/ff0al502
IUIaHET
bubnunoreka LIOK
24 N3mepenune cui. JluHamoMer
3MepeHne CuL. JluHaMomMeTp https://m.edsoo.ru/ffO0al8cc
bubmuoreka [IOK
25 Bec tena. HeBecomocTth
https://m.edsoo.ru/ff0al778
CroxxeHue OByX CUJI, HaIPaBJICHHBIX
26 10 OJTHOU nﬂﬂzﬁ)ﬁ b Bubmiorexa HOK
. p ) https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIASA CHIT
27 Pemrenue 3agad mo reMe
"PaBHonelicTByrOMmAas cui”
TpeHne CKOIbKEHUS U TPEHUE
28 H(I))KOSI Tpenune B Ipupo pe Hu Bubmnorexa HOK
- 1P PHUPOX https://m.edsoo.ru/ff0alb9c
TEXHUKE
Jlaboparopnas padota «3yuenue
3aBUCHUMOCTH CHUJIBI TPEHUS
29 CKOJILKEHHUS OT cnnmp JABJICHUS U Bubanorexa LIOK
https://m.edsoo.ru/ff0alcc8
XapakTepa CONPUKACAIOITNXCS
ITOBEPXHOCTEW»
30 Pemenue 3agad Ha onpeneneHne
PaBHOJECUCTBYIOLIEN CUIIBI
3] Pemenue 3anau mo temam: «Bec but6mmoreka [IOK

Tenay, «['paduueckoe n3o0pakeHne

https://m.edsoo.ru/ff0alde0




cuny, «Cuisly,
«PaBHOZIEMCTBYIOILAS CUID»

Konrponsnas pabora no remam:
«MexaHH4ecKoe IBIIKCHUEY,

32 «Macca, IIIOTHOCTBY, «Bec Temay,
«"padmueckoe n300paKeHUE CUIT»,
«Cuisn»
Hasnenue. CriocoObl yMEHBIIICHUS U bubnmnoreka HOK
33
YBEJIMYEHUSA TaBICHUS https://m.edsoo.ru/ff0a20a6
aBJIeHHE ra3a. 3aBUCUMOCTD
34 Z[aBneHI/Is[ rasa or oonéma Bubmnorexa HOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATYpPhI
Ilepenaua naBineHusT TBEPILIMHA
35 Tenihiln )Ki KOCTSAMH U EaHSaMI/I bubnnorexa [JOK
> KL : https://m.edso0.ru/ff0a25b0
3axoH [Tackansg
aBJIECHHUE B JKMIKOCTH U rase,
36 beBaHHoe efl(i[TBHeM CHUJIBI bubnnorexa [JOK
A https://m.edsoo.ru/ff0a2718
TSHKECTH
37 Pemenue 3amaq mo treme «/laBnenue bubnuoreka [IOK
B 'KHIKOCTH U rase. 3axkoH Ilackansay https://m.edsoo.ru/ff0a2826
bu6nunorexa LIOK
38 Coobmaromecs cocyne! https://m.edsoo.ru/ff0a2970
39 I'mnpaBnnueckuil mpecc Bubmoreka HOK
p b https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBoi
JKUJIKOCTHBIA HACOC
Atmocdepa 3emiu. [Ipuannbl
CYIIIECTBOBAHUS BO3 HOH
41 O%I:HOIIKH 3emMin 3£3yI/IIJ(-)II/IMOCTI) bubmmorexa LIOK
) https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBICHUS OT BHICOTHI
HaJl ypPOBHEM MODsI
42 Bec Boznyxa. AtmocdepHoe bubmuoreka [JOK




JIaBJICHUE
N3mepenue atmocdepHoro

https://m.edsoo.ru/ff0a2b5a
bubnunoreka LIOK

43 nasineHus. OneliT Toppuuenau https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTh aTMOC(EpPHOTO BuGmorexa LIOK

44 JIaBJICHUS OT BBICOTHI HAJl yPOBHEM hitps:/m.edsoo.ru/ff0a2fed
Mops

45 Bbapomerp-anepoun. AtmochepHoe bubnmnoreka HOK
JIABJICHUE HA PA3JIMYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3anay no teme

46 "ATmoche "

pHOE J1aBJICHHE

JleiicTBHE KUAKOCTU U Ta3a Ha BuGmorexa LIOK

41 HOTPYZCHHOE B HIX TEIO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGoparopHnas pabota

48 «Ornpesenenue BbITaIKUBAIOLIEH bubnuoreka [IOK
CHWJIBL, ACMCTBYIOLIECH Ha TeJO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B JKUJKOCTbH)
Jlaboparopnast paboTta 1mo Teme
«HccnenoBanue 3aBUCHMOCTH BeCa BuGmorexa LIOK

49 Tela B BOZE OT 00BEMa https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUAKOCTh YaCTH
Tenay

bubmmnoreka HOK

>0 Inapanue e https://m.edsogru/ff0a3a96
JlaGopatopHnas pabora
"KonctpyupoBanue apeomeTpa uiu

51 KOHCTPYMPOBAHUE JIOJKH U
OIpeJIeIIeHNE €€
Ipy30n0bEMHOCTH"
Pemrenue 3ampau no remam:

57 «IlmaBanue cymoB. bubnunorexa LIOK

BosnyxorutaBanue», «/laBnexnue
TBEPABIX TEJ, )KUIKOCTEU U ra30B»

https://m.edsoo.ru/ff0a3654




53

54

Mexannueckast pabora

Mountgocts. EquHuIBEI MOIITHOCTH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3f82

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccinenoranue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM MPHU
noabeMe 110 JiecTHuie"

56

57

IIpocteie MexaHu3Mbl. Peryar.
PaBHOBecue cuil Ha pplyare

KonTponbhas padbota no teme
«JlaBrieHHE TBEPBIX TEI,
KHUJIKOCTEH U Ta30By /
Bcepoccuiickas npoBepouHas
pabora

58

PesepBHblii ypok. Pabora ¢
TEKCTaMH 10 TeMe «/laBieHue
TBEPABIX TN, KUIAKOCTEH U Ta30BY /
Bcepoccuiickas nmpoBepouHas
paborta

bubnuoreka [{OK
https://m.edsoo.ru/ffO0adffe

59

60

Prryaru B TexHuke, OBITY U IPUPOJIE.

JlaGopatopHnas pabora
«HccnenoBanne yclIoBAN
paBHOBECHsI pblyara

Pemenue 3amay mo TemMe «Y CIOBUA
paBHOBECHSI pblUara

0.5

bubmmoteka IIOK
https://m.edsoo.ru/ff0a478e

bubmmoteka IIOK
https://m.edsoo.ru/ff0a48a6

61

62

63

Koaddunment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota
«M3mepenue KII/ HaknoHHOM
TJIOCKOCTH

Pemenue 3agau mo Teme "Pabora,
MomHocTh, KITI"
Mexanuueckast YHeprusl.
Kunernueckas v moTeHIpagbHas

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0adc48

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4252




64

SHEprus

3aKOH COXpaHECHHSI MEXaHUUECKON
SHEPTUU

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4360

65

66

YPOK-3KCIIEpUMEHT 1O TEME
"DKCIEPUMEHTAILHOE ONPEICIICHUE
U3MEHEHHS KMHETHYECKOM U
MOTEHIMATBHON YHEPTUH TIPU
CKaThIBAaHUH TeJIa 110 HAaKJIOHHOM
IIocKocTH"

KontponbHas paboTa mo teme
«PaboTa u MOIHOCTh. DHEPTHUs»

67

PesepBHblit ypok. Pabora ¢
TEKCTaMU I10 TeMe "MexaHudeckoe
nBroKeHne"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4ee6

68

PesepBHylit ypok. Pabora ¢
TekcTaMH 1o TeMme "Padora.
MoutHocTtb. DHeprus'

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68

12




8 KUIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka
n/n yp Bcero K06H TPOTLHBIE HpﬁaKanecRue u3yuyeHusi oOpa3oBaTejibHbIE
padoThbI padoThl pecypesr
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [JOK
1 1
TEOPUU U UX OTBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
Mopaenu TBEPAOro, JKUAKOTO U
3 ra3zoo0 a3H0I1)"o CO(;TO}IHI/Iﬁ 1 bubmorexa LIOK
p https://m.edsoo.ru/ff0a540e
BEILIECTBA
OOpbsicHeHHE CBOICTB TBEPOIO,
KUAKOTO U ra3000pa3HOro
4 COCTOSIHMM BELIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannuyeckue u amopdHsbie 1 bubmuorexa [IOK
TEJla https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. 1 bubnnorexa [JOK
IToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmMpeHne U cxxaTue 1 bubmuorexa [JOK
p P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMnepaTypbl
8 CO CKOPOCTBIO TEIJIOBOTO JIBH)KEHUS 1
YaCcTHI]
9 Buyrpennss sueprus. Crioco6sbt 1 bubmuorexa [IOK
U3MEHEHUS BHYTPEHHEHN SHEPrUuu https://m.edsoo.ru/ff0a5c60
bubnuorexa [HOK
10 Buae! rerionepenaun 1 Smaoreka LJO

https://m.edsoo.ru/ff0a6412




Ypok-koudpepennus "IlpakTrueckoe
WCIIOJIb30BAHHE TEIIOBBIX CBOMCTB

bu6nmoreka [IOK

11
BELLECTB U MAaTEPUAJIOB B LIENISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonuuecTBo TemnoTsl. Y aenbHas bubnuorexa [JOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHeHue TeII0BOro 6agaHca.

13 Tgnﬂoo6MeH U TEIUIOBOE bubmorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTopHnas pabota

14 "UccnenoBanue sBICHUS bubnuoreka [{OK
TEIJI000MEHA ITPU CMEIIMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsiueit BOAbI"

Pacuer konndecTBa TEIIIOTHI,

15 HEO0OXOMMOTO JIJIsI HarpeBaHUs
TeJa ¥ BBIIETSIEMOTO UM TIPU
OXJIAXKICHUHN
JlaGopaTtopHast pabota

16 "On IC)HGHEHI/IG pneJILHoﬁ Bubmorexa TOK

p y g https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA

17 DHeprus TorMBa. Y 1eiabHas bubnmnorexa [JOK
TEII0Ta CrOpaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEepAEBaHUE

18 KPUCTALTMYECKUX ”Pi“gﬂ Y nenbHas Bubmorexa TOK

P e https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIABJICHHUS
JlaGopaTopHnas pabota
19 "On 12 eJ'IIZHI/Ie ; €JbHOM TeIIOTHI Bubmorexa LOK
pel y,fl https://m.edsoo.ru/ff0a72fe
TIJIaBJICHUS JIbIa

20 [TapooGpazoBaHue U KOHJEHCAIHS. bubmuorexa [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c

71 Kunenue. Y aenbHas Temiora but6mmoreka [IOK

mapooOpa3oBaHUs U KOHICHCAIIUH.

https://m.edsoo.ru/ff0a786¢




22

3aBUCHUMOCTh TEMIIepaTyphbl
KHUIICHUS OT aTMOC(EPHOTO
JTaBJICHUS

Bnaxuocts Bo3ayxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEIIbHOM BJIaXKHOCTU
BO3/IyXa"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

24

25

26

27

Pemenue 3agau Ha onpeneieHue
BJIQYKHOCTH BO3/yXa

[TpuHIUIIBI paOOTHI TETIIOBBIX
nsurateneif. [lapoBas TypOuna.
JIBUraTens BHyTPEHHETO CrOPaHuUs

KIIJI TenmoBoro gBurarers.
TemnoBkle JBUTAaTEIIN M 3aIUTA
OKpPY’KaroIleH cpebl

3aKOH COXpaHEHMsI U IPEBPALLCHUS
SHEPryHU B TEIJIOBBIX Mpolieccax

[TonroroBka Kk KOHTPOJIBHOU paboTe
o TeMe "TennoBble SIBICHUS.
N3meHeHune arperaTHbIX COCTOSHUI
BeriecTna"”

bubnuoreka [{OK
https://m.edsoo.ru/ff0a7c7¢c

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabora no teme
"TeruoBrle ABIcHUA. I3MeHEeHNE
arperaTHbIX COCTOSIHUH BeriecTra'

bubmmoteka IIOK
https://m.edsoo.ru/ff0a86ae

29

30

31
32

Dnektpusanus Ten. [[Ba pona
JNEKTPUUYECKUX 3aps10B
Ypok-uccnenoBaHue
"DnekTpu3anus Tea UHAYKIUEH 1
IIPU COIPUKOCHOBEHUU"
B3anmopeincTere 3apsyKeHHBIX Tell.
3akoH Kynona

DNEKTPUYECKOE TMOJIE.

bubnunorexa LIOK
https://m.edsoo.ru/ff0a87e4

bu6nunorexa LIOK




HanpskeHHOCTD 2IEKTPUYECKOTO
nosist. [IpuHnmn cynepnosuuuu
JIEKTPUYECKUX MOJIEH

Hocurenn SJICKTPHUYCCKUX 3apsAd0B.

https://m.edsoo.ru/ff0a8a0a

33 OnemeHTapHbIN 3apsag. CTpoeHue
aToMa
34 [IpoBOJHUKY W TUAIEKTPUKHU. 3aKOH bubnunoreka LIOK
COXpaHEHU BIEKTPUYECKOro 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npUMEHEHUE bubnnoreka [JOK
CBOMCTB AJIEKTPUUECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBUS €T0
36 c echOBaHI/ISI I/ICT(})]qHI/IKI/I Bubmorexa IOK
yi ' https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JleMcTBHUS SIIEKTPHUYCCKOTO TOKA Bubmiorexa HOK
p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue
38 3JIEKTPUYECKOIO MOJIs Ha 1
MIPOBOJIHUKH U TUDJIEKTPUKH"
39 DNEKTPUYECKUH TOK B METAIUIAX, bubmmnoreka HOK
KHMAKOCTSIX M ra3zax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas mernb 1 e€
COCTaBHbIE YaCTU
Cuna toka. JlabopaTopHas pabota
41 "Uzmepenue u eI; J'II/Ip OBaEI/IC CHJTBI 0.5 bubmuorexa [JOK
'cp peryymp ‘ https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTPUUECKOE HAIPSKEHUE.
Bonsr™metp. JITaGoparopnas padoTa bubnmoreka [JOK
42 " 0.5
H3mepenue u peryampoBaHue https://m.edsoo.ru/ff0a9%e14
HarpsbkeHus"
CormnpoTHuBiIeHHE TPOBOTHUKA.
P POBOAL but6mmorekxa [IOK
43 VY enpHOE CONPOTUBIIEHHE

BE€IICCTBA

https://m.edsoo.ru/ff0aa738




JlaGopaTopHnas pabota
"3aBUCUMOCTD JIEKTPUUYECKOIO

bu6nmmorexa [IOK

44 COIIPOTHUBJIEHHUS IPOBOJHUKA OT €r0
P p & https://m.edsoo.ru/ff0aa738
JUTMHBI, TI0LIAU TTOTIEPEYHOTO
ceyeHus U marepuaia”
3aBHUCHUMOCTH CHJIIBI TOKA OT
45 HanpsoxeHust. 3akon Oma s Bubmmoreka LHOK
b ) a https://m.edsoo.ru/ff0aa44a
y4acTKa Ienu
JlaGopaTtopHnas pabota
"HccnenoBaHue 3aBUCUMOCTH CUIIBI
46 TOKA I/IH €ro uepe3 pPe3UcTop, oT Bubmmorexa OK
» HAYIN pes p p https://m.edsoo.ru/ff0aa04e
COTPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U apajlieIbHOE
COCIMHEHUS TTPOBOTHUKOB
JlaGopaTtopnast padota "I[IpoBepka
48 IpaBUJjIa CI0KEHUS HAIIPSKECHUN bubnnoreka [JOK
IIPH ITOCTIE0BATEIHEHOM https://m.edsoo.ru/ff0aaas58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHast padota "I[IpoBepka
49 IIpaBuUja IJIs CUJIbI TOKA IIPU bubmmnoreka HOK
rapajujieIbHOM COeIUHEHUU https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenue 3amau Ha IpUMeHEHNE
50 3aKOHa OM&H JIs1 asjli:)anoro Bubmnorexa HOK
JUIA P https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS] TPOBOJTHUKOB
Pabora 1 MmomHOCTH
51 JJIEKT qucxlcl)lro TOKa. 3aKOH Bubmnorexa HOK
p ) https://m.edsoo.ru/ff0ab124
Jxoyins-Jlenna
JlaGoparopHag pabora
52 "On E}IGJ‘II::HI/IG pa60T1>1 M MOIITHOCTH Bubmorexa HOK
P p " https://m.edsoo.ru/ff0ab3e0
ANEKTPUUYECKOTO TOKA
53 DJIEKTPUUYECKHE LIETTH U bubnmnoreka [JOK




HOTPEOUTENH HIEKTPUIECKON
sHepruu B ObiTy. KopoTkoe
3aMBIKaHHE

ITocTostHHBIC MAarHuThbl, UX

https://m.edsoo.ru/ff0ab660

54 N
B3aUMOIEUCTBHE
VYpok-uccnenosanue "N3yuenue bubnuoreka [IOK
55 y ; 1
MOJIEW MOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MaruutHoe nojie. MarHuTHOE I10J1€
56 3eMiId U €ro 3HadeHHUe VI KU3HU brbmorera LIOK
https://m.edsoo.ru/ff0acOba
Ha 3emie
[ToaroToBka K KOHTPOJIBHOM paboTe
10 TeMe "DIIEKTPUUECKHE 3aPSIIbI.
57 3apsoKeHHbIE T;Jlia U UX b Brbmiorexa [IOK
P . o https://m.edsoo.ru/ff0abd2c
B3auMoAeHCcTBHA. I10CTOSIHHBII
SJIEKTPUYECKUM TOK"
KonTtponpsHast pabora o Teme
"DIeKTpUYECKHe 3apsibl.
3apsoKEeHHBIE Tela U UX
58 B3EII)I/IMO,I[CI7ICTBI/I$I ITocTosHHEBIHI brbmorexa [IOK
. https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUM TOK" /
Bcepocculickas npoBepoyHas
paborta
PesepsHsliil ypok. Pabora ¢
TekcTaMu 110 TeMe "T1ocTOSHHBIH
59 JIIEKTPUYECKUH TOK" / bubmmorexa LIOK
P . https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepoyHas
pabora
OmriT OpcTena. MarauTHOE MMoe
60 DJIEKT I/II‘)ICCKOFO TOKa Marauraoe brbmiorexa LIOK
p https://m.edsoo.ru/ff0ac1d2
M0JI€ KaTYIIKH C TOKOM
ITpnMeHeHne IEKTPOMArHUTOB B
P P but6mmoreka [IOK
61 TexHuke. JlJabopaTopHas pabora 0.5

"N3y4yeHue neicTBUSI MAarHUTHOTO

https://m.edsoo.ru/ff0ac74a




62

63

64

65

T10JIs1 HAa MPOBOJHUK C TOKOM"

DIIeKTPOABUTATEIb IIOCTOSTHHOTO
ToKa. Mcrmonbp3oBaHue

SHGKTpOHBHFaTCHGﬁ B TEXHHYCCKHX

YCTPOMCTBAX U HAa TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHCTpynpoBaHUE U U3yUEHHE
paboThI dNIeKTpoABUTATENS "

OmnbiThl Papajes. 3aKoH
AJIEKTPOMATrHUTHON UHIYKITUH.
[IpaBuino Jlenna

Onekrporerepatop. CriocoObl
MOJIYYEHUS DIEKTPUIECKOU
SHEPIruH. DNEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX UCTOYHUKAX
SHEPIruu

[ToaroroBka Kk KOHTPOJILHOU paboTe

1o TeMe "DIeKTpUIecKHe u
MArHUTHBIE SBJICHUS"

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0ac86¢c

66

KonTponbHas pabora no teme
"DJIeKTpUUECKNE U MATHUTHBIE
SIBJICHUS"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0acb14

67

PesepsHslil ypok. Pabora ¢
TekcTaMu 110 TeMe "TerioBrie
saBieHus"

bubmmoteka IIOK
https://m.edsoo.ru/ffO0accSe

68

PesepsHslil ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarauTHeie
sBiieHUA"

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5




9 KUIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
° ara u¢poBbI
JI:;II Tema ypoxa Bcero Koutpoaphbie  Ipaxkruieckue fll3y'~lennﬂ gﬁ[?al;(()ma:enbﬂble
padoThI padoThI pecypeni

1 MexaHuyeckoe IBUKEHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuorexa [JOK
MEXaHUYECKOT0 JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NTpsIMONIMHEITHOE 1 bubnuorexa [JOK
JBHKCHHEC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIMHENHOE

4 nBuxeHne. CpeHsis U MTHOBEHHas 1
CKOPOCTh

5 [IpsimosiHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBUKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKopocTh MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
['paduk ckopoctu
JlaGopaTtopHast pabota

7 "OnpeneneHne ycKOpeHus Tela Inpu 1 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIBMKEHUU I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM miockocTu"

3 CoboaHoe nagenue tei. OnbIThl 1
lNanunes
PaBHOMEpHOE ABMXKEHUE TTIO

9 OoKpy>kHOCTH. Ilepron u yacrora 1 bubnnorexka [JOK
oOpartuenus. JIuneltHas u yrioBas https://m.edsoo.ru/ff0ae176
CKOPOCTH

10 LleHTpOCTpEMUTENIEHOE YCKOPEHUE 1

11 IIepsbiii 3axk0oH HprotoHa. Bektop 1 bubnuoreka [IOK




CHJIBI
Bropoii 3akon HerotoHa.

https://m.edsoo.ru/ff0ae612
bubmuoreka [JOK

12 PaBHOelicTBYIOIIAA cHita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cynepno3uuus Cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1ay Ha nprUMEHEHUE bubmuoreka [JOK
3akoHOB HbroTOHA https://m.edsoo.ru/ff0aeb6e
bubmuoreka [JOK
15 Crna ynpyrocru. 3axo I'yka https://m.edsoo.ru/ff0aeca?2
16 Pemenue 3agau no reme «Cuna
YIOPYTOCTHY
JlaGopaTtopHnast pabota
17 «OrnpeneneHne )XeCTKOCTH bubmmorexa [IOK
https://m.edsoo.ru/ff0ace28
MPY>KUHBI»
bubmuorexa [JOK
18 Crna Tpenms https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuna bubmuorexa [JOK
TPEHUD) https://m.edsoo.ru/ff0afa26
JlaGopaTtopHast pabota
20 "Onple)nenEHHe ioa(b(bmmema bubmmorexa LOK
" https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemenue 3aga4 no reme "3aKoHbI
21 Herotona Czllzma ynpyrocti. Cuna bubmorexa [TOK
"o ) https://m.edsoo.ru/ff0afb8e
TpEeHUs
Cuna TSKeCTU U 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOpEHHUE CBo6opH0ro bubmorexa [IOK
) p A https://m.edsoo.ru/ff0af044
TaJICHUs
VYpok-koHdpeperuus "/IBmxenue ten
23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conmueunas cuctema). ['amaktuku"
24 Pemenue 3agau no teme "Cuna bu6mmorekxa [IOK

TAXKECTU U 3aKOH BCEMHUPHOI'O

https://m.edsoo.ru/ffO0af5f8




TATOTEHUS"
[TepBast kocMHuYecKasi CKOPOCTb.

bubmuoreka [JOK

25 HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c

PaBHOBecue MaTepuaJbHOW TOUYKH.

AGcomoTHO TBEPAOE TEIO.

26 PaBHOBeCue TBépHOFO TeJa ¢ bubmiorexa LIOK
.. o P https://m.edsoo.ru/ff0afe36

3aKPEIUIEHHOW OCBhIO BPAILLCHUS.

MowmeHT cuibl. LleHTp TsKecTH

PaBHOBecue MaTepuaJIbHOW TOUYKH.

AOGcomoTHO TBEPAOE TEIO.

27 PaBHOBecue TBEpIOTO TEIIA C
3aKpeIUIEHHON OChIO BpalllCHHUS.
MowmeHT cuibl. LleHTp TsKeCTH

73 Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cuibl. Llentp Tsoxkectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM padoTe

29 o ?eMe ”MexaHI/IqSCIcoe ,Z[BI/II:KeHI/Ie bubanorexa LIOK

. " ) https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
KontponbHas padoTa o Teme
30 "MGXIZ.HI/I‘IGCK(I;C BIKEHUE bubmorexa [TOK
. A " ’ https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten
Nmnynec Tena. UMmynbse CUibL.

31 3aKOH COXpaHEHUsl UMITYJbCa. bubnuoteka [JOK
VYrpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICHCTBUE
Pemenue 3agau no reme "3akoH bu6mmoreka [IOK

32 "

COXpaHEHHUs UMITYJIbCa https://m.edsoo.ru/ff0b096¢

33 Ypok-koHpepennus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

bu6mmorexa [IOK
34 Mexannueckas paboTa U MOIIIHOCTb https://m.edsoo.ru/fi0b0a84
35 PaboTa cutbl TSKECTH, CHITBI bubnuorexa [JOK




YIPYTOCTH U CUJIbI TPEHUS

JlaGopaTopHnas pabota
«Omnpenenenue pabOThI CUITBI TPCHUS

https://m.edsoo.ru/ffObOdb8

36
MIPU paBHOMEPHOM JBHKEHUHU Teja
110 TOPU30HTAIBHOU MTOBEPXHOCTH»
37 CBsi3b 3HEPTUH U PaOOTHI.
[ToTeHmanpHas YHEPTUS
33 Kunernueckas sueprus. Teopema o bubmuoreka [JOK
KMHETUYECKON IHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKE
40 JlaGopaTtopnast pabora «3yuenue bu6mmoreka [IOK
3aKOHA COXPAHEHUSI SHEPTUN https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe TBUIKEHUE U €T0 bu6mmoreka [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
3aryxaromue Kojeoanus.
42 BBII}{,X K IGI:{HBIC KoJe0aHus Brbmrozexa [IOK
YAA ’ https://m.edsoo.ru/ff0b20f0
Pesonanc
43 MareMaTH4ecKkuil ¥ Npy>KUHHBIA
MasITHUKHU
VYpok-uccnenopanue «3aBUCUMOCTb
44 nf nojaa KOJ1H€6aHHfI OT JKECTKOCTH Eubmiorexa [JOK
PHOZ https://m.edsoo.ru/ff0b197a
MPYKUHBI U MacChl TPYy3a»
45 [IpeBpamienue 3Hepruu npu
MeXaHNYECKUX KOJeOaHUIX
Jlaboparopnas padbora
46 «On I;HeﬂI;HI/IeIZIaCTOTBI U Iepuoja Brbmrorexa LIOK
P . p https://m.edsoo.ru/ffOblaec
KoJie0aHUl MPY>KUHHOTO MAasITHUKA
JlaGopatopHas pabota «IIpoBepka
47 HE3aBUCHUMOCTH TIEPHO/Ia KOJIeOaH it bu6mmoreka [JOK

rpys3a, MOJBEIICHHOTO K HUTH, OT
MacChl Tpy3a»

https://m.edsoo.ru/ff0b197a




48

49

50

Mexaandeckue BoJIHEI. CBOMCTBA
MexaHu4ecKux BoJH. [IpononbHbie U
MOTIEPEYHBIE BOJIHBI
Ypok-koHpepenius "MexaHndecKue

BOJIHBI B TBEPJIOM TeEJIE.
CelicMuueckue BOJIHEI"

3Byk. PacnipocTpanenue u
OTpa’KEHUE 3BYKa

bubmuoreka [JOK
https://m.edsoo.ru/ffOb21fe

51

VYpok-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

53

54

55

56

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
Ypok-koHpepenmus "YapTpa3Byk u
uH(pa3ByK B IpUPOJIE U TEXHUKE"
[ToaroroBka Kk KOHTPOJIBHOM paboTe
110 TeMe "3aKOHbI COXPaHEHHUS.
MexaHnuueckue KojaebaHusi 1 BOJIHBI"
KonrponbHas padora no reme
"3aKOHBI COXpaHEHUS.
MexaHnuueckue KojaebaHusi 1 BOJIHBI"

SHCKTPOMB.FHI/ITHOC ITOJIC.
3J'I€KTpOMaFHI/ITHBI€ BOJIHBI

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0b25f0

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

57

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

58

Ypok-konpepentus "[lkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBaHue 31€KTPOMarHUTHBIX
BOJIH JIJI1 COTOBOI CBsA3U"

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

59

VYpok-uccnenosanue "M3yuenue
CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C
MTOMOIIbI0 MOOMITEHOTO TennedoHa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2c6¢

60

Pemenue 3aga4 Ha onpeneneHne




YacTOTHI U JAJIUHBI
AIEKTPOMATHUTHOM BOJIHBI

DNEeKTpOMarHuTHast IPUPO/Ia CBETA.

bubmuorexa [JOK

61 CKopocTh cBeTa. BomHOBEIE
P https://m.edsoo.ru/ff0b31d0
CBOICTBa CBETa
Hcrounuku ceera. IIpsmonuneiinoe
62 acIIPOCTPaHEHHE CBIe)Ta 3aTMeHHUS Bubmiorexa LIOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aK0oH OTpaKeHHs CBETa. 3epKaia.
63 PemeHI/I::pe»az[aq Ha II I/IMGHGI:-II/IG bubmmorexa [IOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHHUS CBETA
[Ipenomnenne cBeta. 3akoH bubnnorexa [JOK
64
MPETOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
ITommHOE BHYTpEHHEE OTPAKEHUE
65 cBera. Mcnonp30BaHue MoaHOIro bubnuorexa [JOK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ff0b3cS5c
OIITUYECKUX CBETOBOIAX
JlaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH YTJIa
66 MIPEJIOMJIEHUSI CBETOBOTO JIy4a OT
yrja rajgeHus Ha rpaHulie "Bo3ayX-
crexino""
VYpok-koHpepeHuus
"Ucnonn30BaHue MOJIHOTO
67 BHYTPEHHETO OTPaKEeHUS:
CBETOBO/IbI, OIITUKOBOJOKOHHAS
CBA3b"
bubmuorexa [JOK
JIunsel. Onrnueckast cuia JINH3bI
68 3b1. OnmiecKas © 3 https:/m.edsoo.ru/ffOb3f2c
69 ITocTpoenne n300pakeHnil B TNH3aX Bubmiorexa [IOK
p p https://m.edsoo.ru/ffOb444a
70 JlaGoparopHas paboTa bubnnorexa [JOK

"Onpenenenne GOKyCHOTO

https://m.edsoo.ru/ff0b4206




PacCTOSIHUS M ONTHYECKON CHITBI
cobuparomiei TuH3b1"

7 Ypok-koH(pepenmus "OnTuieckue bubnunoreka [HOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOcOa7e

79 I'na3 xak ontuyeckas cucrema. bubmmoreka [JOK
3penHue https://m.edsoo.ru/ff0b4684

73 Ypok-koupepenmus "JlepexTo
3penusi. Kak coxpanutb 3peHue"

Paznoxxenue 6ernoro cBeta B CIIEKT).

74 OneiTel HetoToHa. CnoxxeHnue bubnnorexa [JOK
CIIEKTPaIbHBIX BETOB. Jlucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaboparopHas pabota "OnbITHI 110

A3JI0)KEHUI0 OEJIOr0 CBETA B CIIEKT
75 ﬁ BOCHPUSTHUIO 1IBETA IPEIMETOB HII))I/I bubmnorexa LIOK
https://m.edsoo.ru/ff0cOe2a
WX HaOJIFOJICHUU Yepe3 IBETOBBIC
buabTpH"
Ypok-npaktukym "BonaHoBbIE

76 CBOICTBa cBeTa: qucnepcus,
uHTepdepeHims u qudpaxmus'

77 OmnsiTel Pesepdopaa v mnanerapHas bubnuotexa [JOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8

78 IToctrynater bopa. Moaens atoma
bopa
Hcnyckanue 1 MOTJIOICHHE CBETa

79 aT((:)l\Z(fM. KBZHTBS HI(/)II:Ileeﬁqae”FIere bubmorexa [IOK

https://m.edsoo.ru/ff0c144c
CIEKTPbI

20 VYpoxk-npaktukyMm "Habmronenune bubnmnoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PagnoakTnBHOCTE 1 €€ BUOBI Bubmzorexa LIOK

https://m.edsoo.ru/ff0c1672

82 Ctpoenune aToOMHOTO sipa. bubnuorexa [JOK




HYKJ'IOHHaH MOACIb

https://m.edsoo.ru/ffOc18ac

23 PannoakTuBHbBIE TpEBpAILICHMUS. bubmmoreka [JOK
W3oTombl https://m.edsoo.ru/ffOclal4
Pemenue 3agau no reme: bubnnoreka [HOK

84 n n

PannoakTuBHBIE TPEBpaIICHUS https://m.edsoo.ru/ffOc1b4a

85 Ilepuon nonypacmnana
VYpoxk-koHbepeHus

86 "I})aI[I/IOf:lK"[(‘%IBI;IHg U3JIyYEHUS B Bubmiorexa LHOK

7 " https://m.edsoo.ru/ff0c2126
IPUPOJE, MEAUIIMHE, TEXHUKE
Snepuble peakuuu. 3aKOHBI
87 C(f[X paHeHII/:I)}I 3au;1110130r0 u bubmorexa LIOK
P p https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCEI

38 DHeprusi CBSI3u aTOMHBIX SIIEP. bubnnoreka [JOK
CBsi3b Macchl U SHEPTUH https://m.edsoo.ru/ff0c1d7a

39 Pemenue 3agau no teme "SaepHeie
peakiuu"

90 Peakiiuu cuHTe3a M IeTIEHUS AIEP. bubnunoreka [JOK
HcTounuku sHeprun CoaHIA U 3BE3] https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenus "Anepuas

91 sHepreTuka. JlercTBus
PaANOAKTUBHBIX MU31y4YEHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe

9 1o TeMe "DJIeKTPOMarHUTHOE TOJI€. bubnuoreka [IOK
DJIEKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbie siBeHus"

KonTponbhas pabota no teme
93 "DNeKTpOMarHuTHOE MOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanrtoBeble siBneHus"
04 [ToBTOpenue, oboOIIeHNE. bu6mmoreka [IOK

JlabopaTopHbie pabOTHI 1O KypCy

https://m.edsoo.ru/ff0c245a




"Bzaumonencrtaue tea"
IToBTOpenue, 0600eHNE. Permenue

95 ACUCTHBIX U KAUSCTBEHHBIX 3aJ1a4 1 Bubmzorexa LIOK
P " '/'El https://m.edsoo.ru/ff0c2572
1o Teme "TerIoBbIe MPOIECChI
IToBTOpenue, 0600eHNE. Permenue
96 pacyeTHBIX U KAYECTBEHHBIX 3a1a4 1 bubnunoreka [IOK
o teme "KII/[ TenmnoBbeix https://m.edsoo.ru/ff0c2a22
nBurareiei”
IToBTOpenue, 060061eHNe. Pemenne
97 aC}leeTII)-IB}II)I(/I u KaqecHTIB:HHHLIX ;al ZII; 1 Brommozexa [IOK
p " ! " https://m.edsoo.ru/ff0c2b30
o Teme "KIIJ asekTpoycTaHOBOK
IToBTOpenue, 0600IIECHNE.
98 ﬂag(T) ET(})I HHLIG a6H;TIIjIHn0 Kypc 1 1 Brommozexa [IOK
" patop P " ypey https://m.edsoo.ru/ff0c2c52
CBETOBEIC SIBJICHUSA
IToBTOpenue, 00001IeHNE. PaboTa ¢
99 TGKCT&E&H 10 TEME HéaKOHBI 1 Bubmioreka ITOK
" https://m.edsoo.ru/ffO0c2d6a
COXpPaHCHHUS B MEXAHHUKE
IToBTOpenwue, o6o6meHue. Pabora ¢
100 TeKCTall:\)/[I/I 10 TEME H;(one6aHHs[ i 1 Eubmiorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenue, o606meHne. Pabora ¢
101 TeKCTaII::JH 10 TeMe {-'HCBGTOBI)Ie 1 Eubmiorexa [JOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTrOopenue, o6o0mmenue. Padora ¢
102 TekcTaMHu 110 TeMe "KBaHToBas u 1
sanepHas Gpusuka'
OBHIEE KOJIMYECTBO HACOB I10 102 7

[TPOI'PAMME







IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KIIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

1.4

1.5

pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SABJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue SBJICHUS B IPUPOE,
IIPY 3TOM NEPEBOAMUTDH NMPAKTUUECKYIO 337auy B yUE€OHYIO, BBIIEIATh

CYILIECTBEHHBIE CBOMCTBA (MIpU3HAKU) (PUINUECKUX SIBICHUIN

OINMCHIBaTh M3YYEHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIONIb3YS (PU3MYECKHe BEIUYUHBI, MPH OMNHMCAHUU IPABUIBHO
TPAaKTOBaTh (U3UUYECKUH CMBICT MCIOJIB3YEeMBbIX BEJIWYMH, HX
0003HAUYEHUsSI W EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(dopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYIO BEIMYUHY C
JIPYTUMHU BEIUYMHAMU, CTPOUTH I'padUKH U3YUEHHBIX 3aBUCUMOCTEN

(bHSI/I‘ICCKI/IX BCJINYHMH

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/ISI/I‘ICCKI/IC SIBJICHUA U IMPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU OTOM JaBaTb CJIOBCCHYIO
q)OpMYJIHpOBKy 3aKOHa M 3alMucCbiBaTb €ro MareéMaTH4YCCKOC

BBIPa)KCHHE

1.6

OOBSACHATH (PU3UYECKHE SBJIEHUS, POLIECCHl U CBOWCTBA Tell, B TOM
4ylucllie U B KOHTEKCTE CHUTyalMil NpPaKkTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATh NPUUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 | — 2 Jormyeckux mIaroB ¢ omopod Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (PM3MYECKUX SIBICHUH, (PU3MUECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTU

1.7

pemarb pacy€THble 3a1a4u B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI 1




1.8

1.9

(bopmynbl, CBs3bIBaOIIUE (U3UYECKHUE BEIWYMHBI: Ha OCHOBE
aHajaM3a  yCJIOBMS  3aJayd  3alMChIBATH  KPAaTKOE  YCIIOBHE,
MOJICTABIATh (PU3UYECKUE BEIUYMHBI B (DOPMYJBl UM TPOBOJHUTH
pacuéTbl, HAXOIUTh CIIPAaBOYHbIC JAHHbIE, HEOOXOAMMBIE JUIS
peumieHuss  3a1a4, OLCHUBAaTh  PEAIUCTUYHOCTh  ITOJYyYEHHOMU

(bu3nYecKoil BeTUYNHBI

pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIH
(GU3MYEeCKUX METOJIOB, B OIMCAHUM HCCIEIOBAaHHUSA BBIICIATH
MpoBepsieMOe  MpPENrnoyiokeHue  (TUmoresy),  pas3audath U
MHTEPIPETUPOBATh IOJIYUYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢€ OIlbITa, ACJIaTh BBIBOJELI I10 €T'0 pE3yJibTaTaM

MPOBOAUTH OMBITHI MO HAOTIOACHHIO (PU3NYECKUX SIBICHUN WK
(¢u3MUecKux  CBOWCTB  Te:  (OPMYIHpOBaTH  MPOBEPSICMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY W3  MPEIJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJI OIbITA U (POPMYJIUPOBATH BHIBOIbI

1.10

BBITIOJIHATH MPSIMBbIE U3MEPEHHUS C UCIOJIb30BAaHUEM AHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aMKUCHIBATh MMOKa3aHUS MPUOOPOB C YUETOM

3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

1.12

IPOBOJIUTh  MCCIIEOBAaHUE 3aBUCUMOCTH OJHOM  (U3UUECKOM
BEJIMYMHBI OT JAPYrol C HCIOJIb30BAHUEM MPSMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM y4eOHOrO HCCIeIOBaHMsA, cOOUpaTh
YCTAaHOBKY M BBINOJHATh HM3MEPEHHUs, CIeAys MPeaIoKEHHOMY
IU1aHy, (UKCUpPOBaTh pPE3yNbTaThl IOJYYEHHOH 3aBUCUMOCTH
(u3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpauKoB,

ACJIaTh BbIBOABI IO PE3yJibTaTaM UCCICAOBAHUA

MPOBOJIUTh KOCBEHHBIE M3MEpPEHHsI (U3UUYECKUX BEJIWYHH, CIETys
MPEIVIOKEHHON MHCTPYKIMHM: TIPU  BBIIOJHEHUN H3MEPEHUI
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

HCKOMOM BEITUYUHEI

1.13

coOnrofaTh MpaBuUja TEXHUKH Oe30MacHOCTH TMpu paboTe cC

n1a00opaTOpPHBIM 000pyI0BaHHEM

1.14

yKa3bplBaTh MNPUHIUMBI JACUCTBUS NPUOOPOB U  TEXHHUUECKUX
YCTPOMCTB, XapaKTepU30BaThb IMPUHLUIBl JCHCTBUS HM3y4EHHBIX
npuOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO MX OIMCAHMS,

UCIIONIb3YS 3HAHHUSA O CBOMCTBaX (PU3MYECKHX SABJIECHUN U




HeoOxoIuMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

1.15

1.16

1.17

1.18

1.19

8 KUIACC

NPUBOAMUTH TpUMEpHl (HAXOIUTh HH(POPMAIMIO O MPHUMEPAX)
NPaKTHYECKOrO  HCIOJIB30BaHUS  (pU3MYECKMX  3HAaHUH B
MOBCETHEBHOM KM3HU i1 oOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHMn C TpuUOOpaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHMsI 3/10pOBbS U COOJIIOJICHUS HOPM 3SKOJOTHUYECKOIO

MOBEJICHUS B OKPYKAIOIIEH cpefie

OCYILIECTBIATH OTOOP UCTOYHUKOB MHGOpManuu B cetu VHTepHeT B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOIUXCS 3HAHUNW U MYTEM CpPaBHEHHS PA3IUYHBIX MCTOYHUKOB
BBICTISITE MH(POPMAIUIO, KOTOpas SBISICTCS MPOTUBOPEUUBOUN HITH

MOJKET OBITH HeﬂOCTOBepHOﬁ

HCIIOJIb30BAThH pu BBIIIOJTHEHUU y4eOHBIX 3a/1aHul
Hay4YHOINONYJIIPHYIO  JUTEpaTypy (U3MUECKOro  CoJepKaHus,
CIIPaBOYHBIE MaTepUaNbl, pecypcbl ceth VHTepHeT, BiIaxeThb
puEMaMHu KOHCIIEKTUPOBAaHUS TEKCTa, npeobpazoBaHus

nH(OpMALIUY U3 OJHOM 3HAKOBOU CHCTEMBI B IPYTYIO

C03/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaIu (GU3HUECKOTO
COJIep’KaHusl, B TOM 4HCJIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WJIM Y4YeOHBIX HCCIIEIOBAaHUM, NpU 3TOM
IPAMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IMOHATUHHBIN ammapar Kypca

(I)I/I3I/IKI/I, COITIPOBOKAATH BBICTYIIJICHUC npeseHTauI/Ieﬁ

MpU  BBIOJIHEHWH  y4EOHBIX MPOEKTOB M  HCCIENOBAaHUM
pacmpenenaTh O0sI3aHHOCTH B TPYINIe B COOTBETCTBUH C
MOCTaBJICHHLIMHM 33JadaMH, CJCAUTh 3a BBIIIOJHEHHEM ILIaHa
JIIEMCTBUM, aJeKBAaTHO OIEHUBAaTh COOCTBEHHBIM BKJIad B
JIeATeILHOCTD TPYIIIbL, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aUMO/ICMICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

1.1

HCIIOJIBb30BaTh IMOHATHA




1.2

1.3

pasiiniaTth ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bl/I3I/I‘IeCKO€ SBJICHUC

pacrno3HaBaTh MPOSABICHUE H3YYCHHBIX (PU3MUECKUX SIBICHUU B
OKpY’KaloIlleM MHUpE, B TOM 4Hcie (U3NIECKUE SIBICHHUS B MIPUPOJIE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUUYECKYIO 3a7a4y B yUeOHYIO, BBIICTATh

CYIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

1.4

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCHONb3ysd (U3MYECKHE BEJIMYMHBI, IPU ONHUCAHUM IPABUIIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HWCHOJB3YEeMBIX  BEIHYHH,
0003HaUeHUsT M eIUHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMysbl, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHYMHY C
JPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKU N3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

1.5

1.6

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U TIPOIECCHI,
HCIOJIb3Ysl WU3YYEHHBIE 3aKOHBI, IPU 3TOM [JaBaTb CJIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBAaTh €ro0 MaTeMaTH4eCKoe

BBIPAKCHUC

OOBACHATH (PU3UYECKHE MTPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluii MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1 — 2 noruyeckux miaroB ¢ NOMoupl0 1 — 2 U3ydeHHBIX CBOWCTBA

(u3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemars pacy€THbIE 3a7auu B 2 — 3 JIEHCTBUS, UCIIONb3Yys 3aKOHBI U
(dopMynbl, CBs3bIBaOIIUE (PU3UYECKUE BEIWYMHBI: Ha OCHOBE
aHajM3a yCJIOBHUA 3a/1a4M 3allMCHIBATH KPATKOE YCIOBUE, BBIABIIATH
HE/OCTAaTOK JAHHBIX JUIS pelIeHHs 3a/laud, BBIOMpPATh 3aKOHBI U
(dbopMyIbl, HeoOXoIUMBIE AJisi €€ pelleHus, MPOBOAUTh PAcUEThl U
CpaBHUBATh MOJYYEHHOE 3HAaueHHE (U3NYECKOH BEIMYUHBI C

HU3BECTHBIMU JaHHBIMH

1.8

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MpPHU MOMOIIU
(U3NYECKUX METOJOB, HCIIONB3Ysl ONHCAHHWE HCCIIECIOBaHMA,
BBIIEIIATH IPOBEPAEMOE NIPEAIIONIOKEHUE, OLICHUBATh IIPABUILHOCTH

nopsaKa ImpoBCACHUA UCCIICAO0BAHUS, NCTIATh BBIBOAbI

1.9

MIpOBOAWUTL OIBITHEL 10 HaGJHO,Z[eHI/IIO q)HSI/I‘IeCKI/IX SIBJICHUM WU

(U3MYECKUX  CBOMCTB  Tel:  (HOpPMYyJIUpPOBATH  MPOBEPSIEMBIC




1.10

NPENOJI0KEeHNsI, CcOOUpaTh YCTaHOBKY U3  MPEAJIOKESHHOTO

O60py,[[0BaHI/ISI, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJbI

BBITIOJIHATH MPSIMbIE M3MEPEHUSI C HCIOJIb30BAHUEM AaHAJOTOBBIX
npuOOpOB H  JAaTYMKOB (DM3MYECKUX BEIUYHMH, CpPaBHUBATH
pe3yiabTaThl HM3MEpPeHUH C  y4€ToM 3aJaHHOW  aOCONIOTHOM

MOrPEMTHOCTH

1.12

MPOBOJUTH MCCIEOBAHUE 3aBUCHUMOCTH OJHOH  (PU3UUECKOM
BEJIMYHMHBI OT JAPYrOM C HCIOJb30BAHUEM IIPSAMBIX H3MEPEHUI:
IJIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHATH
U3MEpEHus, Cleqysd MpeAsoXKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yJIbTaThl OJYyYEHHOW 3aBUCUMOCTH B BUJIE TaOJIULl U TpadUKOB,

ACJIaTh BbIBOABI IO PE3YyJibTaTaM UCCICAOBAHN A

MPOBOANTh  KOCBEHHBIE  HW3MEpPEHHS  (PU3UYECKHX  BEIMYUH:
IJIAHUPOBaTh ~ HM3MEPEHHUs,  COOMpaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJeaysl MpEeUIOKEHHON WHCTPYKIUU, U BBIYUCISATH

3HAa4YCHUC BCIINYHNHBI

1.13

CO6J'II-O,[L8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOpPOB M
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHA O CBOWCTBaX (U3MUECKUX SBJIEHUH U HEOOXOAUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

pacrmo3HaBaTh MPOCTHIE TEXHUUYECKHE YCTPOICTBA U H3MEPUTETIbHBIC
HpI/I60pI)I 10 CX€MaM U CXEMAaTUYHBIM PUCYHKaM, COCTABJISATb CXCMbI
ANEKTPUYECKUX IeTel C TMOCIeOBaTeIbHbIM U TMapallieIbHBIM
COCMHEHUEM DJIEMEHTOB, pa3jnyas yCJIOBHBIE O0O3HAYCHUS
AJIEMEHTOB JIEKTPUYECKHX IeTe

MPUBOJUTh TpUMEpHl (HaXOAWTh HWH(MOpPMALMIO O TpHUMEpax)
IMPAaKTUYICCKOT'O HUCITIOJIB30BAHUA (1)I/ISI/I‘IGCKI/IX 3HAHUU B
MOBCETHEBHON JKM3HHM JUIs oOecredeHuss Oe30MacHOCTH MpHU
oOpamieHun ¢ TnpubOpaMH H TEXHHUYECKHUMH YCTPONCTBAMH,
COXPAaHEHUS 3JIOPOBbS M COOJIOACHHS HOPM 3KOJIOTUYECKOTO

MOBEICHUS B OKPY>KAIOUIEH cpefie

1.17

OCYIIECTBIISATh MOUCK HMHOpMauK (U3UYECKOTrO COJEpKaHUs B

cetu IHTEpHET, HA OCHOBE UMEIOLUXCS 3HAHUM U ITyTEM CPaBHEHUS




1.18

1.19

JOIIOJIHUTCIIBbHBIX HMCTOYHHMKOB BbIACIATH HH(bOpMaL[I/IIO, KOTOpasa

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOYKET OBITH HG,Z[OCTOBCpHOI;'I

UCIOJb30BATh IIPU BBINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4yHO-
MOMYJISIPHYIO JTUTEPATypy (PU3MUYECKOrO COAEp KaHusl, CIIPABOYHBIC
MaTepuaibl, pecypcsl cetd VHTepHer; BiaaeTh HNpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAITUH U3 OTHOM

3HAKOBOW CUCTEMBI B APYTYIO

CO3/1aBaTb COOCTBEHHbIE THCbMEHHBbIE U KpaTKUE YCTHBIE
cooOmeHus, 0000mas HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(U3MYECKOTO COAEepKaHUS, B TOM YHCJE MYOIUYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHOMN UITA UCCIEN0BATENbCKOM AESITENBHOCTH, IPU
3TOM TPaMOTHO MCIOJb30BaTh M3YYECHHbIA MOHATUWHBIN amnmapar

Kypca GU3UKH, COTPOBOXKAATH BBICTYIJICHHUE MTPE3CHTALINECH

1.20

9 KIIACC

IIPY BBIINOJHEHUH YYE€OHBIX IIPOEKTOB U UCCIIEI0BAaHUIN (PU3HUECKUX
IIPOLIECCOB pacIpesiesiATh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMH, CIEIWTHh 3a BBIOJIHEHUEM IUIAHA
JNEUCTBUM U KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBIH BKJIaJ] B JEATENBHOCTb TPYIIbl, BBICTPAUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSABIAS  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI

Kon
NpoBepPsIeMoOro
pe3yjabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI OCBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOT'O 00111ero 00pa3oBaHus

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUA

1.2

pa3jiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘ICCKOG SIBJICHUC

1.3

pacro3HaBaTh TMPOSBICHWE W3YYCHHBIX (U3UYECKUX SIBJICHUN B
OKpY’KaroIllleM MHpE, B TOM Yuciie GU3NYECKUE SIBICHUSI B IPUPO/IE,
MIPH 3TOM NEPEBOAUTDH NMPAKTUYECKYIO 3a7auy B yU4E€OHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKHM) PUINICCKUX SIBICHUI

1.4

OIMUCBIBATH H3YYCHHBLIC CBOMCTBA TEI M (I)I/ISI/I‘-IGCKI/IG SABJICHUA,

HCIIOJIB3YA (1)1/131/1%01(1/16 BCJIMYXHBI, IPH OIIHNCAHUKU IIPABUIBHO




TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEeMBIX  BEIMYHH,
0003HAUYEeHUS] U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYI0 BEIHYMHY C
JOPYTUMHU BEJIMYMHAMU, CTPOUTD IpadUKH U3YUEHHBIX 3aBUCMOCTEMN

(U3HYECKUX BEIIMYUH

L.5

1.6

1.7

1.8

XapaKTepU30BaTh CBOMCTBA TeM, (PU3UYECKHE SBICHUS U MPOIECCHI,
WCIIONIb3YSl H3Y4YCHHBIE 3aKOHBI, MPH 3TOM JaBaTh CIIOBECHYIO
(GOpMyIIMpPOBKY 3aKOHa H 3alUChIBaTh €ro MaTeMaTHYeCKOe

BBIPA’XCHHUC

OOBSICHATH (PU3NYECKHE MTPOLIECCHl U CBOICTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalUld MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIATh IPUYUHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHUE U3
2 — 3 JOrMYecKHX IIaroB ¢ MOMOIIBI0 2 — 3 U3yYEHHBIX CBOMCTBA

(1)I/I3I/I‘IGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘IGCKI/IX 3aKOHa UJIKM 3aKOHOMCPHOCTHU

pemate pacuéTHble 3a7auu (omuparoniyecs Ha cucreMy u3 2 — 3
YpaBHEHHUI), WCIONB3Yysl 3aKOHBI U (OPMYJbI, CBS3BIBAIOIINE
(¢u3nuecKkue BENMYUHBI: HA OCHOBE aHajlHM3a YCJIOBHUS 3a/lauyd
3aMUChIBaTh KPATKOE YCJIOBHE, BBISBJISITH HEJOCTAIONINE WIIU
M30BITOYHBIE TaHHBIE, BRIOUPATH 3aKOHBI U JOPMYIIbI, HEOOXOAUMBIE
JUTSL PEIICHUs], IPOBOJAUTH PACUEThl M OLICHUBATh PEATMCTUYHOCTH

MOJIYUYCHHOT' O 3HAUCHUA (I)I/I3I/ILIGCKOI\/’I BCIIMYNHBI

pacro3HaBaTh IMpOOJEMbI, KOTOPbIE MOXXKHO PELIUTh IMpPU TOMOIIU
(bU3HUECKUX METOJIOB, UCIIOJIB3Ysl OIIMCAHUE UCCIIEIOBAHMSL, BBIICIIAT
MIPOBEPSIEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IOPSAIKA
MIPOBEJICHUST MCCIECIOBaHMs, [EJIaTh BbIBOJABI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOCHHUI U OTTBITOB

1.9

1.10

MPOBOJIUTH OTBITHl TI0 HAONIONEHHUIO (DU3MUYECKUX SIBICHUN WIIH
(U3NYECKUX CBOWCTB TEIl: CAMOCTOATENBHO COOMPATh YCTAHOBKY U3
n30bITOYHOrO0 Habopa 000pyI0BaHMs, OMUCHIBATH X0 OIbITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BHIBOIBI

MPOBOJUTH TPU HEOOXOTUMOCTH CEpPHI0 NPSAMBIX H3MEPEHU,
OIIpeIeTsIsl CpeHee 3HAueHHE M3MepseMoil BeanuuHbl ((HoKycHOe
paccrosiHue coOuparomiell JIMH3bI), 000CHOBBIBaTh BHIOOp criocoba

U3MEPEeHUS (M3MEPUTEIHHOTO MpUOopa)

1.11

IIPOBOAWUTE HUCCIICAOBAHUC 3aBUCHUMOCTECH (bI/ISI/ILIeCKI/IX BCJIIMYHUH C




1.12

WCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TNIAHUPOBAThH UCCIIEAOBaHUE,
CaMOCTOSITENIbHO COOMpPAaTh YCTaHOBKY, (DMKCHUPOBATH PE3YJIbTAThI
MOJIYYEHHOUW 3aBUCUMOCTH (DM3MUYECKUX BEIWYMH B BHJIE TAOIUIN

l"pa(bI/IKOB, ACJIaTh BBIBOJKI 110 PE3yJIbTaTaM UCCIECA0OBaHUA

MPOBOAUTh  KOCBEHHBIE  U3MEpPEHHsS  (PU3MYECKUX  BEJIUYUH:
IUIAHUPOBATh ~ HM3MEPEHUs,  COOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBIINOJHATH HW3MEPEHHUs, CIEAYys MPEIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEJIWYMHBI W AHAIM3UPOBATH
MOJyYEHHbIE PE3yJIbTaTbl C YYETOM 33JaHHOM MOIPELIHOCTH

U3MEPEHUN

1.13

1.14

coOmoaTh mMpaBWiia TEXHUKM Oe30macHOCTH mpu pabore ¢

1abopaTopHBIM 000PYIOBAHUEM

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUEHHBIX (DPU3MYECKUX MOJelneit:
MaTepualbHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOYEHHBIH
UCTOYHUK CBETa, JyY, TOHKas JHMH3a, IJaHeTapHas MOJeNb aroma,

HYKJIOHHag MOACJIb aTOMHOTIO Apa

1.15

XapakTepu3oBaTh MPHUHLUIBI JACUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINMCAHMS, HCIOJIB3Ys
3HaHUS O CBOMCTBAaX (PU3MYECKHX SIBICHUH U HEOoOXOAUMBIE

(u3nyeckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TE€XHOJOTMYECKHUX MPOIECCOB MPH PEHICHUH Y4eOHO-ITPaKTUYECKUX
3aJa4, ONTUYECKHUE CXEMBbI JIJIsl TOCTPOSHUS M300paKEeHUH B IIJIOCKOM

3epKajie U COOMpAroNIeH JTNH3e

1.17

MPUBOJIUTE TpUMEphl (HaXoAWTh HHGMOpPMALKIO O MpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKHMX  3HAHUM B
MOBCETHEBHOM JKM3HM Ui oOecriedeHusl 0e30MacHOCTH Mpu
oOpamieHun ¢ mnpuOopaMM U TEXHHUYECKUMH YCTPOHCTBAMH,
COXpAaHEHUS 3JI0pOBbS M COOJIOACHHS HOPM DKOJOTHYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpee

1.18

OCYILIECTBIATh MOUCK HMH(pOpMAIMK (PU3HUECKOTO COACpKAHHS B
cetu VIHTEpHET, CaMOCTOATENBHO (hOpMYIHpPys MOUCKOBBIHM 3aIpoc,
HaXOJWUTh IYTH ONPEACICHUS JIOCTOBEPHOCTH  MOJYYECHHOM

nHpOpMaUu Ha OCHOBE MMEIONTUXCS 3HAHWU W JOTOJTHHUTEIBHBIX




HCTOYHHUKOB

1.19

WCIIOJIb30BaTh TMPHU BHINOJHEHUH YYEOHBIX 3aMaHU HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUECKOrO COJIEpKaHHUs, CIPAaBOUYHbIC
Marepuaibl, pecypcbl cetu HMHTepHeT; BiaAeTh NpPUEMaAMU
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OOpMAaLIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIC COOOINEHHUS Ha
OCHOBe HH(GOpPMAllUU M3 HECKOJIBKHX HCTOYHUKOB (UIUYECKOTO
COJIEpKaHusl, MMyOJIMIHO MPEICTABIIATh PE3YJIbTAaThl IPOCKTHON HITN
HCCIEAOBATENIbCKOM  NIE€ATENIbHOCTH, TP  3TOM  TI'PaMOTHO
WCMOJIb30BaTh HM3YYCHHBIM NOHATUWHBIN anmapar HM3y4aeMoro
pasnena (U3MKH U COMPOBOXKIATh BHICTYIUICHHWE MpE3CHTAluel ¢

y4€TOM 0COOCHHOCTEH ayJUTOPUN CBEPCTHUKOB

1.21

MIPH BBITIOJTHEHUHU y4eOHBIX IPOCKTOB U UCCIICAOBAHUHN (PU3UUIECKUX
IIPOLIECCOB pacIpesiesiATh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMH, CIEIWTHh 3a BBIOJIHEHUEM IUIAHA
JNEUCTBUM U KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBI BKJIaJ] B JESATEIBHOCTb TPYIIBbl, BBICTPAaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSABIAS  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon

1.1

1.2

1.3

pasjaena 3J1eMEHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOILETO MUPA

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

®duzuka — Hayka O MpUpoae. SIBICHHS NPUPOIBL.
dusznueckne SBICHUS: MEXAaHUYECKUE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

duznyeckne BenuuuHBL. M3MmepeHue (uU3HUECKUX
BenuuuH. Dusmueckue npubopel. IlorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECT@CTBGHHOHayLIHHﬁ MCTOA IIO3HAHMA: Ha6J'IIOI[CHI/Ie,
MMOCTAaHOBKA HAYYHOT'O BOITPOCA, BBIJIBUKCHHUE THIIOTE3,
9KCIICPUMCHT 110 IIPOBCPKEC THUIIOTE3, 00BsICHEHHE

HaAOJIFOaeMOT0 SIBJICHUS

1.4

1.5

2.1

Omnucanue (I)I/BI/I‘-ICCKI/IX SIBIICHUH C HOMOIIIBIO MOAEIEH

[TpakTyeckue paboOTHI:

#HHPartH##113Mepenne paccTosHUMN.
#H##Par###113mepenre 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

#HH#Par#H##0OnpeneneHue pa3MepoB MaJIbIX Tell.
###Par###lI3mepenne  TemriepaTypbl TpPH  TIOMOIIH

KUAKOCTHOI'O TCPMOMETPA U JaTUUKaA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BELLIECTBA

#H#Par###CTpoeHe BellecTBa: aTOMbl U MOJIEKYJIBI,
ux pasMepbl. ONBITHI, JOKAa3bIBAIOLINE JHUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###Par### ] pmkenne  vactunr  BemectBa.  CBs3b
CKOPOCTH JBWIKEHHUS YaCTUIl C TeMIlepaTypoi.

BbpoynoBckoe nBmxenue, 1uddysus

2.3

B3anmoneiicTBre YacTUI BEIIECTBA: IPUTSHKEHUE U




OTTAJIKUBAaHHUC
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###Par#H#H#ArperaTHbie COCTOSIHUS BEILECTBA:
CTpOGHHE  Ta30B, KHIKOCTEH U TBEPABIX
(kpucTtainyeckux) Tel.  B3auMocBsizb  Mexnay
CBOWMCTBAMM  BEIECTB B  Pa3HbIX  arperaTrHbIxX

COCTOSAHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUCM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOIbI

2.6

[TpakTuyeckue pabOTHI:

###Par###O1neHka 1uaMeTpa aToMma METOJI0OM PSIO0B (C
UCTOJIb30BaHuEeM (Gotorpaduii).

#HHPar###OneITEl 10 HAONIOAEHWIO  TEIUIOBOTO
pacIIMpEeHHs Ta30B.

###Par#H##OnbITEl 10 OOHAPYXKEHHUIO JCHCTBHS CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexannueckoe IBUKECHHUE. PaBHOMEpHOE u
' HEPAaBHOMEPHOE JIBM)KEHUE
#i#HPari##Cropoctb.  CpenHsisl  CKOpPOCTh  NpU
3.2 HEPAaBHOMEPHOM JABM)KEHHH. Pacu€r myTw um BpeMeHU
JIBUKECHUS
SBnenue uHepuuu. 3akoH MHEepuuu. B3anumoneiicTBue
33 TeJ KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS TEIL.
Macca kak Mepa UHEpPTHOCTH Teja
34 ###Par#H# lnoTHocTh BemiecTBa. CBsA3b IUIOTHOCTU C
' KOJINYECTBOM MOJIEKYJI B elMHUIIe 00BhEMa BeIlecTBa
3.5 Cuna kak XxapakTepUCTHKa B3aUMO/IEHCTBUS TEIN
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MIOMOUIbIO JUHAMOMETpPA
37 ###Par###SIBnenne tarorenns u cuia tsbkectd. Cuna
' TSKECTH Ha JpYrux maHerax. Bec Tema. HeBecomocTh
38 Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHHUE IMOKOS.
' Tpenue B Ipupoe U TEXHUKE
19 ###Par#H###CioKXeHne Ccuj, HalpaBICHHBIX 10 OJHOU

npsMoid. PaBHoielicTBYIO1IAs CHUIT




3.10

[TpakTuyeckue pabOTHI:

Onpenenenre CKOPOCTH PaBHOMEPHOTO JIBIKEHUS
(mapuka B OJKUAKOCTH, MOJETH DIIEKTPUUYECKOTO
aBToMOOMWIsE W Tak panee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIbXEHHA Opycka WIM IIapuka [0
HAKJIOHHON TuiockocTH. OrmpeneneHue IUIOTHOCTH
TBEPAOrO  TeJa. OmnbITEl,  JIEMOHCTPUPYIOIINE
3aBUCUMOCTH pacTshKeHUs (nedopMariuu) Ipy>KUHbI OT
MPWIOKEHHON Ccuiibl.  OMBITBI, JIEMOHCTPHPYIOIIHE
3aBHCHMOCTH CHJIbI TPEHHSI CKOJILKEHHSI OT Beca Tela U

XapakTepa CONPUKACAIOLINXCS [IOBEPXHOCTEH

3.11

®OuU3NIECKHEC SIBICHUS B pupoac: NpuMEphbl ABUXKXCHUA C
Pa3iIMIHbIMU CKOPOCTSMU B JKHBOH U HEXKMBOU nmpupoac,

IIef/'ICTBI/IC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

3.12

TexHUYecKne yCTpOMCTBA: TMHAMOMETP, OAIIUITHUKA

TABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

Hasnenune TBEpaoro Ttena. CrnocoObl yMEHbBLIEHHUS WU

YBCIUMUYCHUA OaBJICHUSA

4.2

4.3

JaBnenne raza. 3aBUCHUMOCTb JaBICHHA Ta3za OT
00BEMa, TeMIepaTypbl
[Tepenaua naBneHust TBEPABIMU TEIAMU, KUAKOCTSIMU U

razamu. 3akoH Ilackansg. [ITHeBMaTHYeCKME MAITUHEI

4.4

3aBHUCUMOCTD JaBJICHUA KHUIAKOCTH OT FJ'Iy6I/IHH.
I'mppocratnyeckuit rnapajaokc. Coobmarommuecs

cocynsl. ['uapaBnnueckie MeXaHU3MbI

4.5

AtMochepa 3emsun u  aTMocepHOe J1aBICHHE.
[TpyyrHBI CyIIECTBOBAHUS BO3AYIIHOM 0OOJIOYKH
3eMIIH. OnbIT Toppuuennu. 3aBHCHMOCTh
aTMOC(EpHOTO JaBJIEHUS] OT BBICOTHI HAaJ YPOBHEM

Mopst

4.6

N3mepenune armocdepHoro mapneHusi. [Ipubopsr ams

U3MepeHus aTMOC(HEPHOro AaBlICHUS

4.7

JlelicTBrEe XUIAKOCTH W ra3a Ha IMOTPYXKEHHOE B HUX
Teno. BelTankuBaromas (apxumenoBa) cuiia. 3aKoOH

Apxumena




4.8

IInaBanue Ten. Bo3gyxomnnasanue

4.9

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBUCHMOCTH Beca Telda B BOJIE OT
00béMa TOTpYKEHHOW B IKHIKOCTb 4YacTW Tena.
OnpeneneHre BBITAIKMBAIOLIECH CHUJIIbI, JEUCTBYIOIIEH
Ha TeJo, MOrpykEéHHoe B KUAKOCTh. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, ICUCTBYIOIICH
Ha TEJI0O B JKUJAKOCTH, OT Macchl Tela. OIBITHI,
JEMOHCTPHUPYIOLIME 3aBUCUMOCTb BBITAJIKHUBAIOLIECH
CUJIBI, IEHCTBYIOIEH Ha TEJIO B )KUJKOCTH, OT 00BbEMA
MOTPY>KEHHOU B AKUIKOCTh YaCTH Te€la U OT IVIOTHOCTH
xkuakoctu.  KoHCTpyupoBaHme — apeomeTpa  WIH
KOHCTPYMpPOBAaHUE JIOJKM U  OIpeaesieHue  eé

TPYy30I0IbEMHOCTH

4.10

du3nyeckue SIBIICHUSA B nmpupoac: BIIMAHHUC
aTMOC(I)epHOI‘O JaBJICHHUA  Ha JKUBOH OpraHusM,

TJIaBaHue PhIO

4.11

TexHudeckue yCTpoWCTBa: COOOLIAIOIIUECS COCYABI,
YCTPOMCTBO BOJIOMNPOBOJA, TUAPABIMYECKUI IIpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMEDP, MOPIIHEBOH HAcCoC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 Mexannueckas MOIIHOCTD

s3 [TpocTele MeXaHU3MBI: pbIYar, OJOK, HaKJIOHHAs

' MI0CKOCTh. [IpaBuio paBHOBecHs phlyara

54 [TpumeHeHue paBuia PaBHOBECHS pbldara K OJI0OKy
«3omotoe  mpaBwio»  MmexaHukd. Koaddunuent

5.5 MOJIC3HOT0  JEWCTBUS  MEXaHH3MOB. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTennmanpHast SHEPTUH TEJa, MOTHATOTO HaJ 3eMIIEN

5.7 Kunernaeckas sHeprus

58 [Tonnasg mexaHuyeckasi SHEprusa. 3aKOH U3MEHEHUS U

COXpPaHCHUMA MEXaHHUYECKOM SHCPTHUU
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5.10

[TpakTuyeckue pabOTHI:

###Par###Onpeneneaue pabOThl CUJIBI TPEHHS TIPHU
PaBHOMEPHOM JIBM)KEHUHU Te€jJa IO TOPU30HTAIbHOU
NOBEpXHOCTU. [ccnenoBanue yCloOBHN paBHOBECUS
ppraara. M3mepenue KIIJI HaKIOHHOM IUIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHEpIrun

du3nyeckue SBICHHUSI B npupoac: pbdaru B TECJIC

YCJIOBCKA

5.11

8 KVIACC

TexHuueckne yCTpPOMCTBA: pblUar, MNOABUKHBIA U
HEMNOJIBWKHBIN OJIOKU, HAKJIIOHHAS TJIOCKOCTh, TPOCTHIE

MEXaHU3MBI B OBITY

Kon Kon
pasaena JIEMEHTA

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUA

TEIUIOBBIE ABJIEHW A

6.1

6.2

6.3

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUM CTPOEHHs BewecTsa. Macca U pa3Mepsl
MoJieKyl.  OmbITBl, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOXKEHUS MOJIEKYJIIPHOKMHETUYECKOW TEOPUHU

Mogaenu TBEPAOro, JKUAKOIO M Tra3000pa3HOro
cocTosHui BemecTBa. Kpucramimdeckue u amopdHbie

Tena
OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TEI

Ha OCHOBE TIOJIO)KEHUH MOJIEKYJIIPHOKHHETHYECKOU

TEeopuu

6.4
6.5

CmaumnBaHUe U KalmuJIJIAPHBIC ABJICHUA

TennoBoe paciIipeHuC U C:KaTue

6.6

Temneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO

TCIIJIOBOI'O IBHMXKXCHUA YaCTHUIL

6.7

Buytpennsis SHEPrusl. Crioco6b1 W3MEHEHUS

BHYTPCHHEH DHEPTuu: Tervioneperada U COBEpPIICHHE




paboThI

63 Bunpl TEIUIONEPEIAuN: TEIIONPOBOJHOCTD,
' KOHBEKIIMSI, U3JTy4YeHUE
KonngectBo  TemnoTel.  YienbHas — TEIIOEMKOCTb
6.9
BELIECTBA
TennooOMeH U TEIUIOBOE paBHOBECHE. YpaBHEHME
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue W  OTBEpAEBaHUE  KPUCTALIMYECKUX
' BEUIECTB. Y AelibHas TEIUIOTA IJIaBICHUS
[Tapoobpa3zoBanue u  KoHJeHcauus. Vcnapenwue.
610 Kunenue. VYnenbHas Temiota napooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYPbl KUIIEHUS! OT aTMOC(PEPHOTO
JTaBJICHUSI
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOIIMBA. Y IeJbHas TEIJI0TAa CTOPAHUS
[Mpuntuner  pabotsl  TerioBbix aurareneid  KITJI
6.15 TEIUIOBOTO JBUTATeNs. TEerIoBbIE IBUTATEIN U 3aIIUTa
OKpYXKaroIlen cpesbl
3aKOH COXpaHEHMs M MPEBpAIllEHUus DHEPrUU B
6.16
TEIUIOBBIX ITpoLeccax
[TpakTrueckue paboThI:
#H##Par###OnpITel IO OOHApY)KEHUIO NEHCTBUSA CHII
MOJIEKYJISIPHOTO NPUTSKEHHUS.
#H##Par#H##0nbITBL 110 BBIPAILIMBAHUIO  KPUCTAJIOB
ITOBAPEHHOM COJIM WM caxapa.
6.17 ###HPar###OnpiTel 10 HaOMIONEHUIO  TEIJIOBOTO

pacuIMpeHusl Ta30B, JKUIKOCTEH U TBEPIBIX TEll.
###Par###Onpenenenue naBneHus Bo3ayxa B OaljioHe
HIPUIIA.

#H#HPar###OnbIThl, NEMOHCTPUPYIOLUIUE 3aBHUCHUMOCTD
JABJICHUS BO3[yXa OT ero o0bEMa M HarpeBaHUS WU

OXJIAXKACHUA.




#HHPart##] Iposepka TUIIOTE3bI JIMHEWHON
3aBUCHUMOCTH  JUIMHBI ~ CTOJIOMKA  JKHIKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMIIepaTyphl.
###ParfHt#HaOnronenne  W3MEHEHHWS  BHYTpPEHHEH
SHEPruM Tella B pe3yabTaTe TEIUIoNepeaadyn U padoThl
BHEIIHUX CHUJI.

###Par###lccnenoBanue SBICHUSA TEIJIOOOMEHA TIPH
CMEILIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
#H##Par###OnpeneneHue KOJINYECTBA TETJIOTHI,
MOJIyUEHHOTO BOJIOM NHpHU TEIJIO0OOMEHE C HarpeThbiM
METaJUTMYECKUM ITUITHHAPOM.

#H##Par#H###0npeneneHue  yAeIbHOM  TEMIOEMKOCTH
BCIIECTBA.

###Par###lccienoBanue npouecca uCnapeHus.
###Par###0OnpenesiecHue OTHOCUTENIBHOW BJIaKHOCTU
BO3/IyXa.

###Par###OnpeneneHue yAEeTbHON TEIUIOTHI

IIJ1aBJICHUA JIbAA.

6.18

6.19

dwusnyeckue SBICHUS B TPHPOJEC: IMOBEPXHOCTHOE
HATSDKCHHE W KalWUIAPHBIC SIBIICHUS B TPHUPOJIE,
KPHUCTAIIJIBI B IPpUpO/Ie, n3nydeHrne ConHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, uHesl, CHeTa.

TexHuueckne yCTpONCTBA: KaNWUIAPBI, IPUMEPHI
MCIIOJIb30BAaHUsI KPUCTAILIOB, KUAKOCTHBIN TEPMOMETD,
JMaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBas TypOuHa,

ABUTATCJ]Ib BHYTPECHHCTO CrOpaHU.

OJIEKTPUHYECKHUE U MATHUTHBIE ABJIEHUA

7.1 OnekTpusanus Tei. [[Ba poaa 3IeKTpUUECKuX 3apsioB
B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona
7.2 (3aBUCUMOCTD CHJIbI B3aMMOJICHCTBHS 3apsSKCHHBIX TEI

OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEXKIY TEIaMH )




DneKTpuuecKoe noJe. Hanpspok€HHOCTb

7.3 anekTpuueckoro mons. [lpuHunun — cynmepno3unuu
AIIEKTPUYECKUX I0JIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenu »siaekTpuyeckux 3apsaoB. DJIeMEHTapHbIN
7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDJIEKTPUKU
7.5 3aKOH COXpaHEHHsI SJIEKTPUUECKOTO 3apsiia
76 ONEeKTpUYEeCKU  TOK. YCIIOBUSL  CYyLIECTBOBaHUS
' AIIEKTPUYECKOTO TOKA. MICTOYHHKHM MOCTOSIHHOTO TOKa
HerictBus JIIEKTPAYECKOTO TOKa (TeruioBoe,
7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTAX U razax
. Onektpuueckas unenb. Cuiia ToOKa. DJIEKTPUUECKOE
' HaIpsDKEHUE
=9 ComnpoTHuBiIeHNE MPOBOJIHUKA. VY nenbHoe
' COINPOTHBIICHUE BEIIECTBA
7.10 3akon OMa aJis yyacTKa Lenu
[TocnenoBarenbHOE W NApaUIEIbHOE COEIMHEHUE
7.11
MIPOBOTHUKOB
PaGoTta ¥ MOIIHOCTH JNEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenna
113 DNEeKTpUYECKHe IEeNu U MOTPEOUTENH SIEKTPUUECKOM
. sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocTostHHBIE MarHUTHI. B3anmoelicTBrEe MOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mnone. MarHutHOe mojie 3€eMIIM U €ro
. 3HauYEHUE IS )KU3HU Ha 3emiie
716 OmnbiT Opcrena. MarHuTHOe TOJIE AIEKTPUYECKOTO
' ToKa. [I[puMeHeHne 311eKTPOMArHuTOB B TEXHUKE
JleficTBe MAarHWTHOIO MOJISI HA MPOBOJHHUK C TOKOM.
7.17 OneKTpoABUTaTENb IOCTOSHHOTO ToKa. Mcnonp3oBanue

AJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOUCTBAX U HA




TpaHcIopTe

Oneitel  ®apanes.  SIBieHue  3IEKTPOMArHUTHON

7.18
unaykuuu. [Ipasumno Jlenna
DJIEKTPOTreHEPATOp. CriocoOsI MOJTy4YEeHUS
7.19 ANEKTPUYECKON  SHEPruu.  DJCKTPOCTAHIIMM  HaA
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH
[TpakTuyeckue paboOTHI:
OMBITHI IO HAOTIOCHHIO JISKTPU3AIIAH TSI HHIYKITUEH
U TIPU COTIPUKOCHOBEHHUHU.
HccnenoBanue [EHCTBUS AJIEKTPUYECKOTO MO Ha
MIPOBOJHHUKY M TUJICKTPUKHU.
COopka u TpoBepKa pabOThI AIEKTPUUYCCKOW IEIHU
MOCTOSTHHOTO TOKa.
H3mepeHue u peryimpoBaHHUe CUIIbI TOKA.
H3mepenue u peryimpoBaHue HAMIPSHKCHHUS.
UccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, HIYIIETO
4yepe3 pe3ucTop, OT CONPOTUBJIEHUS PE3UCTOpA H
HATPSDKEHUS Ha Pe3UCTOpe.
OMBITHI, JIEMOHCTPHPYIOTINE 3aBUCHMOCTh
7.20 AIIEKTPUYECKOTO CONPOTHUBIIEHUS MPOBOJHUKA OT €ro

JUIMHBI, IJIOLIAAH ITONIEPEYHOr0 CEYEHUs U MaTepraa.
IIpoBepka mpaBwila CIIOXKEHUS HANpsOHKEHUN IpU
MOCJIEIOBATEIBHOM COEJMHEHUM JIByX DPE3HCTOPOB.
[TpoBepka mpaBuiia Ajsl CUJIbI TOKA NP MapajuIeTIbHOM
coeMHeHUu pe3ucropoB. OmpeneneHue  padOThI
DJIEKTPUYECKOTO TOKA, HAYILEro Yepe3 Ppe3UcTop.
OnpeneneHue MOLIHOCTU — 3JEKTPUUECKOTO  TOKA,
BbI/IETISIEMON Ha pe3ucTope. HccnenoBanue
3aBHCHMOCTH CUJIbI TOKA, UAYIIETO Yepe3 JaMIOUKYy, OT
HanpspkeHus Ha Hell. Onpenenenne KIIJ[ HarpeBarens.
HccnenoBanue MarHuTHOIO B3aUMOJEHCTBUS
HOCTOSIHHBIX MAarHuToB. M3ydeHue MarHuTHOIO MOJIs

MOCTOAHHBIX MAr"HuTOB IIpU HX 06’I)CI[I/IHCHI/II/I n




paszaenenuu. McciienoBanue qeUCTBUS SIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OT1IBITHI,
JIEMOHCTPUPYIOIINE 3aBUCHUMOCTD CHUIBI
BSaHMOHeﬁCTBHH KaTyIJ_IKI/I C TOKOM U MarHurTa OT CHUJIbI
TOKa M HampaBJIeHUs ToKa B Karymike. M3ydenue
JICUCTBUSI MAarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM.
KonctpyupoBanue i M3y4EHHE paboThl
3JIEKTPOABUTATEIS. N3smepenne KIIJ
AIIEKTPOJIBUraTeNIbHONM  ycTaHOBKU.  OmbBITBI 1O
HCCJICTOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOMN
WHIYKLIWW: HWCCIEAOBAHUE W3MEHEHUW 3HAYEHUS U

HaIlpaBJICHHUA UHAYKIIMOHHOT'O TOKa

®duznyeckue SBICHUSA B IpUupoac: OSJICKTPHUYCCKHUC

SABJICHUA B aTMocq)epe, QJICKTPHUYCCTBO  JKHMBBIX

7.21 OpraHM3MOB, MAarHUTHOE T0JIe 3eMJIH, Ipeiid MOJIF0COB,
POJIb MAarHUTHOTO TIOJIS JIJIS )KU3HU Ha 3eMIie, MOJISIPHOE
CUSIHHE
TexHUYecKrne yCTPOMCTBA: SJIEKTPOCKOI, aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUHMK AIEKTPUUECKON SHEPTHH,
S, AIIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTeIbHbBIC
. AIIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MIPEAOXPAHUTENIN, DIEKTPOMATHUT, DJIEKTPOIABUTATEIb
MOCTOSIHHOTO TOKa, T€HEPaTOp MOCTOSIHHOTO TOKa
9 KJIACC
Kon Kon
[IpoBepsiembie 31EMEHTHI COAEPIKAHMS
paszznena AIeMeHTa
MEXAHUWUYECKUE ABJIEHUA
8.1 Mexanuueckoe JABWKEHHE. MarepuaibHas TOYKA.
8 ' Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTE MEXAHUYECKOTO IBIKECHUSA
8.3 PaBHOMEpHOE NMPAMOJIIMHETHOE ABUKEHUE




#HHPart#H##HepaBHOoOMepHOE IIPSMOJIMHENHOE

8.4 nBwxeHue. CpeiHss ¥ MTHOBEHHAs! CKOPOCTh TeJla MpU
HEPABHOMEPHOM JBUKEHUU
25 VYckopeHue.  PaBHOYCKOpEHHOE — NPSMOJIMHENHOE
' JBUOKEHUE
8.6 #H##Par###CBo001HOe nanenue. OnblTel [ anmuies
###Par###PaBHOMEpPHOE NIBUKEHHUE MO OKPYKHOCTH.
8.7 [Tepuon u vactota oOpamenus. Jlnnelnas u yriosas
ckopoctu. LlenTpocTpemMuTenbHOe yCKOpEeHue
8.8 [TepBbriii 3akoH HproTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tpertunii 3akon HeroToHa
8.11 H#HParf##] [puHIMI CyTIepIO3UIIUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 #H##Par#H###Cuna TpeHus: Cuila TPEHUs CKOJIbKEHUS,
' CHJIa TPEHUSI ITOKOS, APYrHe BUAbI TPEHUS
814 #H##Par###Cuna  TSOKECTU U 3aKOH  BCEMHPHOTO
' TATOTEHUS. Y CKOPEHHE CBOOOIHOTO MaCHUS
%15 JBuxenne muaHer Bokpyr Cosnna.  IlepBas
' KOCMHUY€ecKasi ckopocTb. HeBecoMOCTh 1 eperpys3ku
816 PaBHOBecue MarepuasbHOM TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
817 ###Par#H##PaBHoBecHe TBEPIOTO TeJa C 3aKPEIIIEHHON
' OChI0 BpamieHust. MomeHT cuiibl. LIeHTp TskecTn
8.18 Nmmynsc Tena. 3menenue ummyibca. UMmynbsce cuisl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 #HH#HParf##PeakTUBHOE IBI)KEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
822 Pabota cun TspKecTH, ynpyroctd, TpeHus. CBs3b
' SHEPIUu 1 paboThl
823 [TorennuanbHass »Heprus Tena, MOAHIATOTO HAaj
. MOBEPXHOCTHIO 3eMJIU
8.24 [ToTeHnManbHas SHEPTUs CXKATON MPY>KUHBI




8.25

8.26

8.27

8.28

###Par###Kunernueckas  sueprus. Teopema o

KMHETUYECKOU SHEPruu
#H##Par###3aKoH COXpaHEHUSI MEXaHUYECKON SHEPTUn

[TpakTuyeckue paboOTHI:

OnpeneneHne CpeaHel CKOPOCTH CKOJIBbKEHUs Opycka
WIA JBUKCHUS IIApUKa MO HAKIOHHON IUIOCKOCTH.
OnpezneneHne yCKOpeHUs TeJa IPU PAaBHOYCKOPEHHOM
JIBY)KCHUU 110 HAKJIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMCHH IIPH
PaBHOYCKOPEHHOM  JIBUKCHHHM 03  HadalbHOM
CKOpOCTH.

[TpoBepka THUIOTE3BI: €CIM TPU PABHOYCKOPCHHOM
JBYKCHUH 0€3 HAYaJTbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psJl HEYETHBIX 4YHCEJ, TO COOTBETCTBYIOIIHEC
MIPOMEKYTKH BPEMEHH OJMTHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CUJIBI TpPEeHUS
CKOJIBKEHUST OT CHJIBI HOPMAJIBHOTO JIaBJICHUS.
Onpenenenne KodIpGUIIUEHTa TPEHUS CKOJbKEHUS.
Onpenenenne KECTKOCTH TPYKUHBL OmpenencHue
paboThl CUIIBI TPEHUs MPU PABHOMEPHOM JABMXKEHUU
TeJa Mo TOPU3OHTAIBHON MoBepxHOCTH. OmpeneneHne
paboThl CHIIBI YIOPYrOCTH TMPH MOABEME Tpy3a C
UCIIOJIb30BAHUEM  HETOJBMKHOTO W TOJBHIKHOTO
0JI0KOB

dwuznyeckue SBICHUS B IPUPOJIE: MPUIUBBI U OTIUBBI,

JABMKCHUC INIIAHCT Conaeynoi CHUCTCMbI, PCAKTUBHOC

JABVIKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckne yCTpPOWCTBA: COUAOMETpP, JAaTYUKHU

MMOJIOKCHUA, PACCTOAHNA U YCKOPCHU A, PAKCTLL

MEXAHNWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe JIBUKCHHE. OcHoBHBIE
9.1 XapaKTepUCTUKU  KojeOaHUM: Tepuoi, 4acToTa,
aMILTUTY1a
9 MareMatnyeckuii M OPYKUHHBIA ~ MAasiTHUKH.

[IpeBpamienrie  SHeprud  Hpu  KosebGaTeIbHOM




JIBIDKCHUN

9.3

94

9.5
9.6

9.7

3aryxatomue kosnebanus. BeiHyxkaeHHble KojaeOaHusl.

Pe3onanc

Mexanuyeckue BOJHbBL. (CBOHCTBa MEXaHMYECKHX
BoiH. lIpomosnbHble M momnepeyHsle BOJIHBL JlIMHA
BOJIHBI W CKOPOCTb €€  pacHpOCTpaHEHUS.
Mexanndeckue BOIHBI B TBEPAOM TeJIE, CEUCMUYECKUE
BOJIHBI

3Byk. [’ pomkoCTb 1 BbICOTa 3ByKa. OTpa)keHue 3ByKa

WHudpa3Byk U ynbTpa3Byk

[TpakTuyeckune pabOTHI:

OnpeneneHve 4acToTbl W Iepuojaa  KojeOaHMi
MaTEMaTUYECKOI0 MasiTHUKA.

OnpeneneHye 4acToTbl W Iepuojga  KojeOaHMi
HPYXKUHHOI'O MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TepHoJa KojeOaHMi
MOJIBEIIEHHOT0 K HHUTU Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TepHoJa KojeOaHHi
NPYXKUHHOTO MasTHUKAa OT Macchl rpysa. [IpoBepka
HE3aBUCUMOCTH  Ilepuoja  KoiebaHui  Tpy3a,
MOJIBEILIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH
npyxuHel.  V3MepeHue  yckopeHuss CcBOOOJHOTO

naJicHus

9.8

du3nyeckue SABJICHUS B IpHUpPOAC: BOCIIPHUATHUEC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSAICCHUC, celicMUYecKue BOJIHBI,

IIYHaMH, 3XO0

9.9

TexHu4eckne yCTpOMCTBA: 3XOJOT, HCIIOIb30BAHHE

yABTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE 1oJjie. DJIEKTPOMarHUTHbIE BOJIHBI.

10.1
CBoiiCcTBa AIIEKTPOMArHUTHBIX BOJTH
10
10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH
10.3 DneKTpoMarHuTHas npupoja cBera. CKOpoCTh CBeETa.

BoiHOBEIE cBOIiCTBa cBETA




10.4

[TpakTuyeckue paboOTHI:
M3ydeHne CBOMCTB 3JCKTPOMArHUTHBIX BOJH C

MOMOIIBI0 MOOMIIBHOTO TeseoHa

10.5

dwusnyeckue SBICHHUS B TPHPOJC: OUOIIOTHYECKOE
NeHCTBHE  BHJIMMOTO,  yJIbTpaduOIETOBOIO U

PEHTIE€HOBCKOI'O U3JIy4eHUI

10.6

Texnuueckue YCTPOMCTBA: HCIIOJIb30BaHUE

SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOM CBSI3U

CBETOBbBIE ABJIEHUA

11.1
11.2

ﬂyquaﬂ Mojenb cBeta. MctouHuku cBera

[IpssMonMHENHOE pacIIpOCTpaHEHUE CBETA

11.3

11.4

Otpaxxenue cBera. [lmockoe 3epkano. 3akoH
OTpa)XCHUS CBETa

HpeJIOMJ'ICHI/IC cBeTa. 3aKOH IMpCIOMJICHHA CBCTA.

[TosHOE BHYTpEHHEE OTPaKCHUE CBETA

11.5

JInnza. Xop nyyen B JIMH3E

11.6

11.7

11
11.8

Onrtuueckast cucreMa ¢oToarnmapara, MEKPOCKONa U
TeJecKoIa

I'ma3 xak onrtnyeckas cucrema. bimM3opykocTe u
JAJIbHO30PKOCTh

Paznoxxenue Oemoro ceera B CIICKTD. OmnbiTel HeroToHA.

CroxeHue cekTpaibHBIX 11BETOB. [{ucnepcus ceera

11.9

[TpakTiueckue paboThI:

#H##Par###ccienoBadnue 3aBUCUMOCTU yria
OTPa)KEHHUSI CBETOBOTO JIy4a OT yIJia MaJeHHs.
#H##Par###113yueHne XapakTepUCTHK H300paKeHHs
MpeMETa B TUIOCKOM 3€pKajie.
#H##Par###ccienoBadnue 3aBUCUMOCTU yria
MIPEJIOMJIEHUSI CBETOBOTO Jiyda OT YIJIa TaJeHUus Ha
TPaHUIIE «BO3AYX — CTEKIIO».

###Par### lonyuenne W300paKEHH C TIOMOIIBIO
coOuparoIIel JTMH3BL.

###Par###OnpenencHue (QOKYCHOTO pacCTOSIHUS U

ONTUYECKOH CHJIBI COOMpArOIIEeHi TMH3BI.




#H##Par###OnbITEl O pa3lioKeHUIO OeJoro cBeTa B
CIEKTP.
#H##Par#H##OnbIThl 10 BOCIPUSATHUIO 1[BETa MPEAMETOB

IpU UX HAOIIOACHUU Yepe3 LIBETOBbIC (PUITBTPHI

du3nyeckue IBICHUS B npupoac: 3aTMECHUA COJ'IHHa u

11.10 JlyHBI, IIBETa TEJ, ONTUYECKUE SBICHUS B aTMocdepe
(uBeT HeOa, pedpakmus, paayra, MUPax)
mr TexHuueckue  yCTpOMCTBAa:  OYKHM,  IMEPUCKOI,
' ¢doToannapar, ONTUYECKUE CBETOBO/IbI
KBAHTOBBIE AABJIEHU A
121 Oneitel Pe3epdopna u maanerapHas MOACTb aroma.
' Mogaens aTtoma bopa
122 Hcnyckanue u moriomnieHue cBera aroMoM. KBaHTEHIL.
' JIuneliuaTeie CIEKTpPbI
12.3 PannoaktuBHOCTE. Anlb(a, 6eTa- U raMMa-u3IydeHus
124 Crpoenue aromHoro sapa. Hyknonnas wmoxens
' aTOMHOTO sapa. M30Tomsl
125 PannoaktuBHbie npeBpanieHus. [lepron nomypacmnana
' ATOMHBIX sJIEP
126 S nepuble peakuny. 3aKOHbI COXPaHEHUS 3apsI0BOTO U
' MacCOBOTO YHCEI
12 OHeprusi CBsS3W aTOMHBIX siaep. CBsA3b Maccel U
12.7
SHEPTUH
18 Peaknun cuHTe3a u genenust saep. McrouHukm
' sHepruu CosHIa U 3BE3]
12.9 SlnepHas oHepretuka. [lelicTBUEe paaMOAKTHUBHBIX
' W3JIY9CHHI Ha )KUBBIC OPTaHU3MBI
[TpakTiueckue paboThI:
HaGmioienne CHOOMIHBIX W JIHHEWYaTBHIX CIEKTPOB
1210 W3JIy4EHHUS.
HccnepoBanue TPeKoOB: U3MEPEHUE SHEPTUU YaCTHIIbI
110 TOPMO3HOMY ITyTH (TI0 poTorpadusm).
W3mepenne paarnoakTUBHOTO (hoHA
12.11 @usnueckue sBJICHUS B IPUPOJE: ECTECTBEHHBIN




12.12

PagOAKTUBHBIN ¢om, KOCMMYECKHUE Jy4H,
paZiMoOaKTUBHOE W3JIy4YEHUE IPUPOJHBIX MHHEPAJIOB,
JICUCTBUE PAJAMOAKTUBHBIX M3JIy4EHUH HA OpPraHU3M

YECJIOBCKA

TexHuueckue yCTpoiicTBa: CHEKTPOCKOII,

WHJVBHIyaJIbHBINA JO3UMETD, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon IIpoBepsiemble TpeOOBaAHMSA K NPeAMETHBIM pe3yJbTaTaM
NMPOBEPAEMOro 0a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
TpeOoBaHus NporpaMMbl OCHOBHOI0 0011ero odopasopanust Ha ocHose PI'OC

[lonumanwe ponu (QU3MKK B  HAYYHOW KApTHHE  MHUDPA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOU
CBSA3U U IIO3HABAEMOCTH SIBJICHUM NPUPOJIBI, O POJIM DKCIIEPUMEHTA B
¢usuke, o cucremooOpasywomeid poiu (UMK B pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOruil, 00 3BOIIOLUU
(bu3nYecKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJE€ POCCUHUCKHX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBICHEHUE POLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHH

3HaHUsA O BHJAX MaTepuu (BEHIECTBO M TIOJIE), O JABUKEHUU Kak
croco0e CyIIeCTBOBaHMsS MaTepuH, 00 aTOMHO-MOJEKYJISpHON
TEOPUU CTPOEHUS BEILIECTBA, O (PU3NYECKOW CYIIHOCTH SIBJICHUI
OpUpoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHME pa3iuyaTh SBJICHUS IO ONHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
NaHHOe (pU3MYecKoe SBIIEHHE; YMEHHE paclo3HaBaTh IMPOSBICHUE
M3Y4YEHHBIX (U3NYECKUX SIBICHUI B OKPYXKaIOLEM MHUpPE, BbIIEISA

WX CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH )

BJ'Ia,I[eHI/IC OCHOBAaMHM TOHSITHMHOIO afnrmapara 1 CHUMBOJIMYCCKOTO
A3bIKaA (1)I/ISI/IKI/I M HUCIIOJB30BAaHUEC HUX IS PCIICHUSA y‘-Ie6HI)IX 3aaad,;
YMCHHEC XapaKTCpU30BaATb CBOMCTBa TCII, (I)I/ISI/I"ICCKI/IG SABJICHUA U

MPOIIECCHI, UCTIONIB3Ys (YHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHBbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIb3YA (1)I/I3I/I‘ICCKI/IG BCIIMYHHBI

Brnagenne ocHOBaMHM METOJOB HAYYHOTO TIO3HAHHS C Y4ETOM
coOJTI0IeHHsI TIPaBHJT 0€30MACHOTO TPYyJa: HaOIoAeHIE (PU3HIECKUX
SIBJICHUA:

YMEHHE CaMOCTOSITEJIbHO COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY




U3 TaHHOTO Habopa 00OpYAOBaHUS IO UHCTPYKIIMHU, OTIUCHIBATH XOJ
OIIBITA U 3alUCBIBATh €0 PEe3yJIbTaThl, (POPMYIUPOBATH BBIBOBI;
MPOBEACHUE TIPSAMBIX M KOCBEHHBIX H3MEPEHUH (HU3NUECKUX
BEIMYMH: YMEHHE IUIAHUPOBATH HU3MEPEHMS, CaMOCTOSITEIIBHO
coOMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY IO HMHCTPYKIUH,
BBIYHCIIATh 3HAYCHHE BEIWYMHBI M aHAJIU3UPOBATH I10IY4YCHHBIE
pe3yabpTaTel ¢ Y4Y4ETOM 33JaHHOM IIOIPEIIHOCTH pPe3yJIbTaTOB
HU3MEPEHHUI;

MIPOBEACHUE HECIOXKHBIX JKCIIEPUMEHTAIbHBIX HCCIIEIOBAHU;
CaMOCTOSITENIbHO COOMpaTh HSKCHEPUMEHTAJIbHYK) YCTaHOBKY U
MIPOBOJUTH  MCCIEJOBAHWE [0 HHCTPYKLUUH, IPEACTABIATh
MOJIyYEHHbIE 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH B BUJE TAOIUI] U
rpadUKoOB, YYWUTHIBaTh IMOrPEUIHOCTH, JENaThb BBIBOJABI 110

pe3yiibTaTaM HCCICAOBaHNA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAelnei
(MaTepuanbHas TOUka, aOCOIOTHO TBEPIOE TEIO, MOJIEIN CTPOCHHS
ra3oB, XKUJIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJIENb aToMma,
HYKJIOHHasi MOJIENIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsICHEHUS (PU3MUECKUX TPOLIECCOB

YMmeHue oOBACHATh (PU3NYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCI€ U B KOHTEKCTE CHUTyallud IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUUHHO-CIICICTBEHHBIE CBSA3H
U CTpOUTh OOBSICHEHHE C OMNOpPOW Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUH, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEINA

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCIIONIb3YSl 3aKOHBI U (OPMYJbl, CBS3bIBAIOIIME (PUINYECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCBIBaTh KPATKOE YCJIOBHE 3aJauH,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BIOUPATh 3aKOHBI U (OPMYIIBI,
HE00X0AUMBIE JUIS €€ pelIeHNs, UCIIOB30BaTh CIIPAaBOYHbIE JJaHHBIE,
MPOBOAUTHh PAcu€Thl U OLIEHUBATh PEATMCTUYHOCTH IMOJTYYEHHOTO
3Ha4YeHUs (PU3MUECKON BETMUNHBI; YMEHUE ONPEACISTh Pa3MEPHOCTD

(bu3nuecKoil BeNNYNHBI, MOJTYYSCHHON IPU PEIICHUH 3aaun

YMeHue xapakTepu3oBaTb MPUHIUIBI JIEHCTBUS TEXHUUYECKUX

YCTPOMCTB, B TOM YHCIIE€ OBITOBBIX NMPUOOPOB, U MPOMBIIIICHHBIX




TEXHOJIOTMYECKHUX MTPOIIECCOB O UX OMKUCAHUIO, UCTIONB3YS 3HAHUS O
CBOMCTBaxX (PM3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIOoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MIOBCEJTHEBHON KM3HM i1 obOecrieyeHus Oe30MacHOCTH IpH
oOpamieHUn ¢ OBITOBBIMH  NPUOOpPaMU W TEXHUYECKHUMHU
YCTPOHCTBAMH, COXPAHEHHUS 310pOBbS U COOJIOJEHHUS HOPM
9KOJIOTMYECKOT0 IIOBEJIEHUS B OKpY)KAIOLIEH Cpele; MOHUMaHUe
HEOO0XOAUMOCTU NPUMEHEHUS JOCTHXKEHUHM (DU3MKU M TEXHOJOTHM

IJId paqMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUS

11

OneIT TIOHMCKa, TIPEOOpPa3OBaHUS W TIPEACTABICHUS WHGOPMAITUU
(U3MYECKOTO COIepXKaHUS C HCIOJIb30BaHHEM HWH(GOPMAIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh I0CTOBEPHOCTh
MOJIy4eHHOM HWH(GOpPMAllMM HAa OCHOBE HMEIOIIUXCS 3HAHUA U
JONIOJIHUTENBHBIX ~ MCTOYHUKOB; yMEHUE HCIIOJIb30BAThb  IPHU
BBITIOTHEHUH Y4€OHBIX 3aJaHUil HAYYHO-TIOMYJSIPHYIO JINTEPATypy
(hU3UYIECKOTO COMEPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI CETH
Wnrteprner; BiameHue 0a30BBIMH HaBBIKAMHU MpeoOpa3oBaHUS
vHpOpMalUi W3 OJHOW 3HAKOBOM CHCTEMBI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 MEXAHWYECKUE SABJIEHU A
1 Mexannyeckoe JBWKeHHe. MarepuanbHas Touka. Cucrema oTcuéra.
' OTHOCUTENBHOCTD ABMIKCHHUS
PaBHOMepHOE 1 HepaBHOMEpHOE BUkeHHe. CpeaHss ckopocTb. Popmyna ams
1.2 BBIUHCIICHUS CpEAHEN CKOpOoCcTH: V = S/t
PaBHOMEpHOE MpsMOIMHEHHOE IBIKEHNUE. 3aBUCHMOCTh KOOPJIMHATHI TejIa OT
BPEMEHHU B CITy4ae PaBHOMEPHOTO MPSIMOJIMHEHMHOTO JIBUKEHUS:
13 M=+t
I'padukmu 3aBUCUMOCTH OT BpPEMEHH JJIsi MPOCKIUHU CKOPOCTH, MPOSKIIHH
MepeMeNnieHus, IMyTH, KOOPAWHATHI TPH PABHOMEPHOM MPSIMOIMHEHHOM
JIBHOKCHUH
3aBUCHMOCTh KOOPJMHATHI T€Jda OT BPEMEHH B Cilydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBM>KEHMUSI:
2
S(f)=v,, * 1+, *;
2
@opMynbl IS MPOCKIUU TEPEMEIICHUS, MPOSKIIMH CKOPOCTH M TMPOEKIIUU
YCKOPEHHUS IPU PAaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
1.4 .sx(a‘)=vﬁx-r+ax-3.
U_\'('f) =Upx T4, I,
a,(t)=canst,
Ulr: - L’}1:1': =2HISI
I'paduku 3aBHCHMOCTH OT BPEMEHH I MPOEKIHMH YCKOPEHHUS, MPOSKIIMH
CKOPOCTH, MPOEKIMH TEepeMENIeHUs], KOOPAUHATHl MpPH PaBHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHYKCHUH
CBoOoanoe nageHue. @opmysbl, OMUCHIBAIONTNE CBOOOIHOE TIaJICHUE TeJa 110
1.5 BEPTUKAIN (JIBM)KEHHE TeJla BHU3 WM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH
3emnn). 'padukn 3aBHCHMOCTH OT BPEMEHH JUIsl MPOEKIMH YCKOPECHHS,




MPOEKIIUM CKOPOCTH M KOOPAMHATHI IMPH CBOOOJHOM MaJCHUHM Teja TI10

BEPTHUKAIH
CKopocTh paBHOMEPHOTO [BKKEHHS Tela MO OKpyxHocTu. Hampapnenue
CKOpPOCTH.

dopmysna A BBIUUCICHHUS] CKOPOCTU Yepe3 paiuyc OKPY>KHOCTU U MEPHOJ

oOpareHus:
2nR
L=
T

HeHTpOCTpeMI/ITeJ'IBHOG YCKOpPCHHUC. HaHpaBJIeHI/Ie HECHTPOCTPEMUTCIIBHOI'O

1.6 yckopeHus. QopMyiia i1l BBIYMCICHHS YCKOPEHUS:
2
a. = L
" R
dopmyiia, cBsI3bIBaIOLIAst IEPUOJ U YACTOTY OOpaICHUS:
V= 1
T
Macca. I1notHocTs Bemmecta. @opmyna A BBIYUCICHUS IITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CroxxeHue cui
1.9 SBnenue unepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
F=m-d
1.10
CoHanpaBlIe€HHOCTh BEKTOpPA YCKOPEHHUS TeIa U BEKTOPa CUIIbI, TEHCTBYIOIIEH
Ha TeJo
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 Fy 4 =—-F_
12 TpeHue nokos 1 TpeHue cKobxeHns. @opMyiia i BBIYUCIEHUS MOAYIISI CUIIbI

TPCHUA CKOJIBXXCHUA:




1.13

1.14

1.15

Hedbopmanus Tema. Ympyrue u Heynpyrue aedopmaruu. 3aKOH YIPYrou
nedpopmanuu (3axox ['yka):

F=k-Al

BceMI/IpHOC TATOTeHHE. 3aKOH BCCMHPHOTI'O TAI'OTCHUA:

my -1,
F=G. L1 _2
R
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaAeHHUS.
dopmyna A BEIYHCICHUS CHIIBI TSOHKECTH BOJU3M MOBepxHOCTH 3emun: F =
mg.
JBwxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HesecomMocTs 1 neperpysku
Nwmnynbe Tena — BekTopHas pu3nyecKasi BeIMYUHA.
D=mi

Nmnynbe cucremsl Ten. M3menenne umiysnbsca. IMIynbC CUIIbl

1.16

1.17

1.18

3akoH COXPAHCHUSA UMITYJIbCa I 3aMKHYTOﬁ CUCTEMBI TCII:
p=myU sy =const
PeakTtuBHOE ABHKEHHUE

Mexann4deckas pa60Ta. d)opMlea JJIA BBIYMCIICHUA pa6OTLI CHUIJIBI:

A=Fsooscx
MexaHudeckasi MOIITHOCTh:

N=4
f

Kunernueckas u IMOTCHIHAJIbHAasA SHCPIHUsl. CDopMyna JJIs1 BBIYMCIICHUA

KUHETUYECKON DHEPIUU:

HE_)E
Ep=—"r

Teopema o kuHeTnyeckoi 3Heprun. opmyna aJisi BEIYUCICHUS




HOTCHHH&HLHOﬁ OHCPIUU TCJid, IOAHATOIO

Hag 3eMIIEH:

E, =mgh

Mexanuyeckas dHEprus:

E=E;+E p
119 3aKOH COXpaHEHUs1 MEXaHUYeCKOM 3Heprun. @opmyiia sl 3aKOHA
COXPAHEHUS MEXAHUYECKOW SHEPTUH B OTCYTCTBUE CHJI TpeHHUs: E = const.
[IpeBpanieHne MEXaHMYECKON SHEPTUU IPU HATTMYUH CUIIBI TPEHHUSL.
[IpocTble MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poryar. Moment cuinbl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
120  MFME.=0
[TonBwxHbIM 1 HenoABWXKHBINA 0;10ku. KITJI mpocThIX MeXxaHU3MOB,
n= A‘]:[ME:‘&EE.E
AS&TIHHH
JlaBieHue TBEPAOIO Tena.
@opMyia 11 BBIYKMCIICHHS 1aBJICHHS TBEPIOIO Tena:
_F
P==-
191 JaBnenue raza. ATMocepHOe TaBlIeHUE.
' I'mapocraTnyeckoe naBieHUE BHYTPU KUJIKOCTH.
dopMyia 17151 BBIYMCIICHUS 1aBJIICHUS] BHYTPHU KUIKOCTH:
P=pgh+DPy,
1.22 3axoH [lackans. 'mapaBnudeckuii mpecc
3akon Apxumena. dopmyna IsI ONPEAESICHUS BBITAJIKUBAIONIEH CHIIBI,
JEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KUIAKOCTD WM I'a3:
1.23
Fam =PEV
VYcnosue muiaBanus tena. [InmaBanue cyoB 1 BO3AyXOIIaBaHUE
1.24 Mexannyeckue KoyieOaHUs. AMIUIATYAA, TMEPUOA M YacTOTa KOJeOaHHil.




1.25

®opmyiia, CBA3BIBAOLIAS YACTOTY U IEPUOJ KOJICOAHUI:

MaremaTuueckuii ¥ TNPY>KUHHbIA MasATHUKH. lIpeBpaiieHue sHepruu mnpu

KOoJIe0aTeIbHOM IBHKEHUN

1.26

3aryxaromue konebanus. BeiHyx1eHHbIe KoneOanus. Pe3oHanc

1.27

1.28

Mexanunyeckue BOIHBI. [IpoonbHbIE U TTONIEpEeYHbIE BOJIHBI. J[JIMHA BOJHBI U

CKOPOCTE paCIIpoOCTpaHCHUA BOJIHEI:

h=v-T

3By1(. rpOMKOCTB H BBICOTA 3BYKa. OTpa)KeHI/Ie 3BYKOBOﬁ BOJIHBI HAa I'paHHUIIC

nByx cpen. MHdpa3Byk u ynbTpa3Byk

1.29

IIpakxmuueckue pabomul

W3mepenue cpeineil MIOTHOCTH BELIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
MPYXUHBL, KOA(POUIMEHTa TPECHUS CKOJIBXEHHS; paOOThI CHUJIBI TPEHUS, CHIIBI
YIIPYTOCTH; CpelHel CKOPOCTH JBM)KEHUSI OpyCKa MO HAKJIOHHOM IMJIOCKOCTH;
YCKOpeHUsi Opycka MpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYecKOro MasTHMKA, 4YacTOThl W TepHoja
KoJ1e0aHui NPYKUHHOTO MAasTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pbIyar;
palboThl CHIIBI YIPYTOCTH HpU MOABEME TPy3a C MOMOIIBIO HEMOABHKHOIO
0J10Ka; pabOTHI CUJIbI YIIPYTOCTH NP MOJbEME I'Py3a C OMOIIBIO MTOABHKHOTO
610Ka.

HccnenoBanne 3aBUCUMOCTH apXHMMEJOBOM CHJIBI OT 00BbEMa MOrpYyXKEHHON
4acTH TeJla U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CUJIIBI
OT MaccChl TeJla; CUJIbl TPEHUS CKOJIbKEHUS OT CHJIBI HOPMaJIbHOTO JIaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTENIEHU
nedopmaluu Mpy>KUHBI; YCKOPEHUsI OpycKa OT yrila HaKJIOHA HaMpaBIISIONICH;
nepro/ia (4acToThl) KOJeOaHUH HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; TIepHUoJa
KoJe0aHui MPYKUHHOTO MasgTHHUKA OT MAacChl Ipy3a M >KECTKOCTH MPYKHUHBL;
UCCIIeIOBAaHNE HE3aBUCUMOCTH TepHoJa KojJeOaHUl HUTSHOTO MasiTHHUKA OT

Macchl Tpy3a. [IpoBepka ycnoBus paBHOBECHS phlyara

1.30

Qusuueckue A6leHUs 6 npupode: TPUMEPHl IBIKEHUS C PA3IUYHBIMU
CKOpPOCTSIMM B KMBOH 1 HE)KUBOW MPUPOJE, AEHCTBUE CUIIBI TPEHUS B IPUPOJIE
U TCXHUKC, IPUIMUBBI U OTJIUBBI, NBUXCHHUC IIJIAHCT CoinHeynon CHUCTCEMBI,
PEaKTUBHOE JBUKEHHE KUBBIX OPraHU3MOB, PhIYary B TEJIE YEIOBEKa, BIUSIHHIE

aTMOC(EepHOTrO JaBJICHUS] HA XHUBOW OpPraHU3M, IUIaBaHHE PBIO, BOCTIPUSTHE




3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, CEeMCMUYECKUE BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYUKH ITOJIOXKCHUA, pAaCCTOAHUA U
YCKOPE€HHA, AWHAMOMETpP, IMOAIIMWIIHUKH, PaKEThl, pblyar, HO,Z[BI/I)KHBII‘/'1 n

HGHO[[BI/DKHLII;'I 6JIOKI/I, HAKJIOHHAsA IJIOCKOCTb, IMPOCTHIC MCXAHU3MLBI B 6LITy,

131 COOOIIAIOIINECS COCY/bI, YCTPOUCTBO BOAOIPOBOA, THAPABINYECKHIl Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUHM CTPOCHHUS

2.1 BelecTa. Mojenu TBEPAOTo, )KUIKOTO U ra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopgHble Tena

55 JIBrxkenune dactul BemecTBa. CBA3b CKOPOCTH JBM)KEHHMS YacCTULl C

' Temneparypoil. bBpoyHoBckoe nBuxenue, mudpdy3us

2.3 CmauvBaHUE M KallWUISIPHBIE SIBJICHUS

2.4 TennoBoe pacuIupeHre U ckaTue

2.5 TennoBoe paBHOBECHE

Y Buytpennsas sHeprusa. PaGota u Temnmomepenaya Kak crocoObl M3MEHEHUs

' BHYTPEHHEHN SHEPTrUU

2.7 Buapl Terionepenaun: TemIONPOBOIHOCTh, KOHBEKIIHS, U3TyUeHUE
HarpeBanue wu oxuaxaenue ten. KommuecTBO TemIoTh. Y enbHas
TEIUIOEMKOCTbD:

2.8

O=am(t,—1)
3aKOH COXpaHEHUsl PHEPruu B TEIUIOBBIX Mpolieccax. YPaBHEHHE TEIJIOBOTO
OanaHca:
2.9
Q+0, +..=0
HUcnapenune m koHaeHcanus. M3MeHeHHWe BHYTpEHHEH SHEPrUU B IMPOLECCE
510 WClapeHuss W KoHJeHcauuu. Kumenue KUIKOCTU. YenabHas TemioTa
‘ napooOpazoBanus: L = Q/m
2.11 Brnaxxnocts Bo3myxa
513 [InaBnenue u Kpucraumsauus. l3MeHeHHe BHYTPEHHEH DJHEpPrUM IIpU

IJIABJICHUU U KpUCTAJIJIM3alluu. Y,HGJ'IBHaH TCIJIOTA I1JIaBJICHUA:




2.13

2.14

2.15

2.16

2.17

3.1
3.2
33

34

BHyTpeHHs1 SHeprus CcropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAaHMs

ToIMBa: g = Q/m

[Tpunnume! padoTe! TerioBeix Asuratenei. K1/ remmoBoro asurarens

IIpakmuyeckue pabomul

N3mepenue yaenbHON TEMI0EMKOCTH METAJUTMUECKOTO IWJIMHPA; KOJIUYECTBA
TEIUIOTHI, IOJIyYCHHOI'O BOJOW KOMHATHOW TeMIleparypbl (PUKCHPOBAHHOMN
Macchbl, B KOTOpPYIO OIIyIl€H HarpeTblii LWIMHIpP; KOJUYECTBA TEIUIOTHI,
OTJAHHOTO HarpeThIM IMJIMHAPOM, IOCJE OIMYCKaHUS €ro B BOJY KOMHATHOM
TEMIIEPATypbl; OTHOCHUTEIbHOW BIAXKHOCTH BO3yXa; YAEIbHOM TEIUIOTHI
IUIaBJeHUS Jbja. MccienoBaHue HW3MEHEHHMsl TeMIepaTypbl BOABI IPU
Pa3IMYHbIX YCIIOBUSX; SIBJICHUS TEIJIOOOMEHA NMPH CMEIIMBAHUU XOJOIHOW U

ropsiuel BOABI; IpOLECca HCITAPEHUS

Dusuueckue asnenus 6 npupode. TOBEPXHOCTHOE HATSKEHUE M KallMIIJISIPHbIE
SIBJIGHUSI B IPUPOJIE, KPUCTAIBI B Npupoze, nznydenue ConHua, 3amMep3aHue
BO/I0EMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE pOChI, TyMaHa, HHEesl, CHera
Texnuueckue  ycmpoucmea:  KalWUIAPbl,  TPUMEPbl  HCIOIb30BaAHUS
KPUCTAJIJIOB, )KUJIKOCTHBIN TEPMOMETD, 1aTYMK TEMIIEPATYPBI, TEPMOC, CHCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATEIb
BHYTPEHHETO CTOPAHHUS

OJIEKTPOMATI'HUTHBIE ABJIEHUA

OnexTpuszanus Tei. J[Ba BUaa 3JI€KTPUUECKUX 3apsioB

B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

3J'IeKTpI/I‘-ICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOTO IIOJIA. HpI/IHLII/IH

CYIIEPHO3UIINH IEKTPUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenu »siexkrpuueckux 3apsaoB. [IeHCTBHE DIEKTPUYECKOrO IMOJIsS Ha

anekTpudeckue 3apsiibl. [[pOBOJHUKY U IUAIEKTPUKH

3.6

[TocTosAHHBIN AEKTpUUECKU TOK. J{eCTBUS AeKTprUUecKoro Toka. Cusa Toka.
Hanpsoxenue.
I=q/t,U=A/q




DJIEKTPUYECKOE CONPOTUBIICHHE. Y JICTBHOE IICKTPUUECKOE COMPOTUBIICHHE:

3.7 R =pl/S
38 3akon OmMa jy1s ydactka snekrpudeckoi nenu: I = U/R
ITocnenoBarenbHOE COCTMHEHNUE IPOBOAHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannenpHOE cOEIMHEHNE IPOBOJHUKOB PAaBHOT'O COIIPOTHBIICHHUS:
U=U:I=1+1; Rzi.
2 2 >
CMmeniaHHbIE COEJUHEHUS IPOBOIHUKOB
Pabota u MomrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoyns — Jlenma:
2
3.11 O=I"-R-t
210 OneiT Dpcrena. MarHutHoe Moje MPSMOTo MPOBOJHUKA € TOKOM. JIluHumM
MarHMTHON MHIYKIIUU
313 MaruutHoe 1moOJIe TOCTOSIHHOIO MarHuTta. B3auMoIeicTBHE IOCTOSHHBIX
MarHuToB
3.14 JleficTBrEe MarHUTHOTO ITOJISI HA POBOJHUK C TOKOM
3.15 OneiTel @apanes. SBnenue snekTpoMarHuTHON MHAYKLUU. [IpaBuno Jlenna
IIpakmuueckue pabomul
N3mepeHne  2IEKTpUYECKOrO0  CONPOTUBIICHHS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOTO TOKA.
WccnenoBanne 3aBUCMMOCTH CHJIbI TOKA, BO3HUKAIOIIETO B IPOBOJHHUKE
3.16 (pe3ucTopsl, TaMIOYKa), OT HAIIPsDKEHHSI Ha KOHIaX MPOBOIHUKA; 3aBUCUMOCTH

COIIPOTHUBIIEHUS OT JAJUHBI POBOIHUKA, TUIOIIAIU €TO MONEPEYHOr0 CEUECHUs U
YIE€IBHOTO COMPOTUBIICHUS.
[IpoBepka mpaBuiia Ui 3IEKTPUUECKOTO HANPSHKEHUS TIPU MOCIIE0BATEIbHOM

COCAUHCHHWUN MPOBOAHUKOB; IIpaBUJida JIA CHUJIbI 3JICKTPUUYCCKOTIO TOKa IIpU




[apajuIeIbHOM COEAMHEHNU TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA61eHUs 8 npupode: SIEKTPUUYECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JI€ 3eMJTH, Ipeki( MOTFOCOB,
POJIb MAaTHUTHOTO TIOJIS ISl )KU3HH Ha 3eMJIe, MOJISIPHOE CHUSHUE
Texnuueckue ycmpoucmea: 3JIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTart,
CUETYMK  DJEKTPUUECKONM SHEpPruu, SJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
3.18 HarpeBaTelbHbIE AIIEKTPONIPUOOPHI (mpumepsl), AIEKTPUYECKUE
MpeIOXPaHUTENH, JJIEKTPOMArHUT, AJIEKTPOABHUraTeNlb MOCTOSIHHOIO TOKa,
TreHEPaTOp MOCTOSIHHOTO TOKA
3.19 DnekTpoMarHuTHbIe BOJHEIL. [1Ikana 35ekTpoMarHuTHRIX BOJTH
3.20 JlyueBas moaens cBeta. [IpsmMonnHeliHoe pacipocTpaHeHUe CBeTa
3.21 3akoH oTpaxeHus cBera. Ilnockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus ceera
324 Jlunza. Xon nyueit B nuH3e. DOKycHOE paccTosiHUE TUH3BL. OnTHYecKas chiia
. nun3el: D = 1/F
3.25 I'na3 xak ontuueckas cucrema. OnTudeckue mpruoOpsI
Ipaxmuueckue pabomol
###Part##lI3Mepenne ONTUYECKON CUJIBI coOuparomield JMH3BI, (HOKYCHOTO
paccTosiHus coOuparoIieit JIMH3bI (0 CBOWCTBY PaBEHCTBA pa3MEpOB MPEAMETa
Y M300pakeHHsl, KOT/Ia IPEIMET PACIIOJIORKEH B JBOMHOM (POKYCE), TOKA3aTENsI
3.26 MIPEJIOMJIIEHUS CTEKJIA.
###Part##lIccnenoBanre CBOWCTBA M300paKEHHUS, TTOTYYEHHOTO C TTOMOIIBIO
coOuparomield TUH3bI;, U3MEHEHUS (DOKYCHOTO PACCTOSHUS JBYX CIOXKEHHBIX
JIMH3; 3aBUCUMOCTH yTJia TIPEJIOMJICHUSI CBETOBOIO JIyda OT YIJIa MaJCHHs Ha
TpaHUIE «BO3JIYX — CTEKIIO»
327 Qu3zuueckue seneruss 6 npupoode: 3atmenus Connma u JlyHBI, 1[BeTa Ted,
' ONTHYECKHUE sBJICHUS B aTMocdepe (1iBeT Heba, pedpakius, paayra, MUpax)
308 Texuuueckue ycmpoticmeéa: OYKH, TEpHUCKoM, ¢GoToanmnapar, ONTHYECKHE
' CBETOBOJIBI
4 KBAHTOBEBGIE ABJIEHUA
i1 PagnoaktuBHOCTB. Anbda-, OeTa-, raMMa-u3iyueHus. Peakiuu anbga-u 6eta-
' pacnana
4.2 Onwitel Pesepdopna mo paccesnuro anba-gactui. [lmanerapras Mopaens




aToMa

4.3 CocraB aromHoro sjpa. M3oromst

4.4 [lepuon nmonypacnaaa aTOMHBIX siAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPaHEHUSI 3aPsiI0OBOIO U MaCCOBOT'O YUCEN
Qusuueckue s61eHUsi 8 npupode. ECTECTBEHHBIM paIUOAKTUBHBINA (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJWOaKTUBHOE H3IYYCHHE MPUPOAHBIX MHHEPAJOB,
JeiCTBUE paJIMOAKTUBHBIX U3JIy4YEHUIN Ha OpraHU3M 4eJI0oBeKa

47 Texuuueckue ycmpoticmea: CIeKTPOCKOII, UHIUBUAYAIbHBIN JO3UMETP, KaMepa

Bunbcona, simepHas sHepreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 620742407212716292896657514693751711534004166526
Bnageney 3nokasosa AHacTacua BnagumuposHa

OedcTevTened C 23.09.2024 no 23.09.2025



http://www.tcpdf.org

		2025-11-13T12:03:32+0500




