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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJOXKEHUN U TpeOoBaHMI K pe3yJabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHOil paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢uU3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE IMOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTpaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
KOHIIEMIINH MpernoaBaHus yaeOHoro npeamera « Du3ukay.

Copmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YaIOIIMXCS M OpPraHU3alUI0 H3y4eHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBe. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysbTaTaM 00ydeHHs, a TakKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHusl.

[TporpamMMma o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHoro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT MpUMEPHYIO MOCIEA0BATENbHOCTh
U3yYEHHS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTUS MPEIMETHOTO COJEp>KaHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMmma mo ¢usuke pazpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell mporpaMmmbl 0 y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEIMETOB, MTOCKOJIBbKY (PM3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTPOHOMHUEH 1 hU3HUECKoii Teorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAayUYHYI0 KapTUHY MHpa, IPEIOCTaBIseT Haubosee sICHbIe
00Opa3Ilpl MPUMEHEHHsS] HAYYHOTO METOZa MO3HaHMs, TO €CTh CIocoda MOTydeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUecKOoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHUM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne @¢usnku Ha 0a30BOM YypOBHE MPEINOJaracT OBJIAJICHHUE
CIICIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;



HHTCPIPCTUPOBATH AAHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA IJIA
IMOJIYYCHUA BbBIBOJIOB.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero o6pa3oBaHus
OlpesesieHbl B KOHLENIWM TpEenojaBaHus ydeOHoro mnpenmera «Pusuka» B
oOpa3oBarenpHbIX opraHuzauusx Poccuiickoir ®enepauuu, peanus3yromumx
OCHOBHBIE 00111e00pa30BaTeIbHbIE TIPOTPAMMBI.

[enun nzydyeHus: GU3HKU:

npuoOpeTeHne HHTEpeca M CTPEMJICHHS OOYy4aromuXcsi K HaydYHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEJUICKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEII;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJI€ TMO3HaHUs U (OPMUPOBAHNE
UCCJIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHUE TPEACTABICHUNA O PONM (U3UKHU [JISI PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TMPEACTABICHHA O  BO3MOXKHBIX  cdepax  Oynyuei
po(hecCHOHATIBHON JESTENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeneMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel mporpaMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIIEAYIOIIUX 3a/1ayu:

npuoOpeTeHNe 3HAHMM O JIMCKPETHOM CTPOCHHMM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPUUYCCKUX, MATHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPpUOOPETEHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB pEIICHUS MPOCTEUIINX pACUYETHBIX 3aJad ¢
UCITIOJIb30BAaHUEM buzngecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HAOJIOATh MPUPOIHBIC SIBJICHUS W BBITIOJHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHbIC HUCCIEIOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MHPOpMalmen (HU3NIECKOTO COACpPIKaAHUSA,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTKEHUAX (PU3UKH, aHATIU3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO CO chepamu TpodeCCHOHATIEHON IESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKCHUSIX (DU3UIECKOM HAYKH.



Oo0111ee yuCIO YacoB, pEeKOMEHA0BAHHBIX ISl U3y4eHUs (PU3MKU Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Hefen0), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Ipennaraemslii B mporpaMMe mo (pu3HKe mepeyeHb JabopaToOpHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATEIbHBIM, YUUTENb AeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pPabOT U OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHUM, MpeiaraeMbplX B pamKax
OCHOBHOT'O T'OCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HNYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelUYuH. DuUznyeckue
npudopsl. [lorpemHocTs u3MepeHnit MexiyHapoiHasi cucTeMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPO.Y.
EcTecTBeHHOHAy4HBI METOJ TMO3HAHUS: HAONIOJEHUE, IMOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBUKEHUE TUNIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUMOTE3, OOBSICHEHNE
HaOmoaaemMoro siBiaeHus. Onucanue GU3NUecKuX SIBICHHUM ¢ MOMOIIIbIO MOIeel

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue npuOOPHl U MPOLEAYypa MPSIMBIX U3MEPEHUN aHAJIIOTOBBIM U
M (POBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

1. OmnpenesieHHE IEHBI ISJICHUS IIKaJIbl K3MEPUTEIIBLHOTO mprbdopa.

2. H3mepenue paccTosTHUN.

3. Msmepenue o0bEMA KUAKOCTH U TBEPJOTO TeEA.

4. OnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue Temmeparypbl HNpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIEepaTyphl.
6. IIpoBenenue uccienoBaHus MO MPOBEPKE TUIIOTE3bl: JAIBHOCTH MOJETA
[IapuKa, MyImEeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.
IlepBoHaya/ibHbIE CBEACHUS 0 CTPOCHUM BellleCTBA.

CtpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, UX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxxenne yactul BemlecTBa. CBS3b CKOPOCTH JBWUKEHHUS YaCTHI[ C
temrneparypoii. bpoyHoBckoe nBmwxkenue, nauddysus. B3anmomelicTBue dacTuil
BEIIIECTBA: MMPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHbl€ COCTOSIHUSI BEIIIECTBA: CTPOCHUE Ta30B, KUJIAKOCTEH M TBEPIBIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



3. HabGmiomenue ~ siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJKUBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI IO HAOJIIOACHUIO TEIUIOBOIO PACIIMPEHUS ra30B.

3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO PUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsl CKOPOCTh NPU HEPAaBHOMEPHOM JABMXKEHHH. PacdeTr myTu u
BPEMEHU JIBUKCHHUSI.
SBneHue uHepuMH. 3aKOH WHEpUUHU. B3anMopneiicTBue Tesl Kak NpUYMHA
M3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
00BEMa BEIIECTBA.
Cuita Kak XapakTepUCTHKaA B3auMoAeHCTBHs Tesl. CHila yIpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JAUHAMOMETpA. SIBIEHUE TATOTEHUS U CUJla
TsokecTd. CHila TSDKECTH Ha Ipyrux maHnerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnrogeHue MexaHMUeCKOro JIBHXKEHUS Tela.
2. U3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHusl CKOPOCTU MPHU B3aUMOJICHCTBUU TET.
5. CpaBHEHHE MaccC IO B3aUMOJICHCTBUIO TEI.
6. CrnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMJIS M TaK JaJiee).

2. OmpeneneHue CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM I[IapuKa 1o
HAKJIOHHOM ITIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO TeNA.

4. OnbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (nedopMarivin)
MPY>KUHBI OT TIPUIIOKEHHOMW CHUITBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTDH CHJIbI TPEHHSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaBjieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUS raza OT o0bema, Temmeparyphl. llepemada naBneHus
TBEPJBIMU TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHHUS
BO3MymrHOW 000youkn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO. BhITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBHIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IUIaBaHUsI TEJI: TIJIABAaHUE WM MTOTPYKEHUE TEJl B 3aBUCUMOCTHU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJIa U KUJKOCTH.

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHUIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BhEMA MOTPY>KEHHOU B )KUIAKOCTh
YacTH Te€Ja U OT INIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30NOABEMHOCTH.

A A T o
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PaGora 1 MOIIHOCTB. JHEpPrus.
Mexanudeckast pabota. MOITHOCTb.
[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecus pbruara. [IpumeHeHne npaBusia paBHOBeCHs pblyara K 0J10Ky. «30510TO€



npaBuiio» mexanuku. Koadgdurment nonesnoro aeiicteus (manee — KI1J[) mpocTeix
MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas dsHepruss. KuHeTmueckas ¢ TOTEHIMAJbHAS SHEPIUsl.
[IpeBpallieHre OHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJia 10

TOPU30HTATBHON OBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaKI1OHHOM TIIOCKOCTH.

4. M3ydeHune 3aKOHA COXPaHECHUS MEXAHUYECKON DHEPIUU.

8 KUIACC

TenJioBbie ABJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHUECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenu TBEPAOro, >KUJAKOTO M Tra3000pa3HOr0 COCTOSHHUI BEIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TeMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JABUKECHHS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPTUu:
TeIUIonepeava U coBepiieHne padoTsl. Buabl Temionepenaun: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YaenbHas TEIUIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlmaBineHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenune. Kunenwe. YnaenpHas Teruiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JIaBJICHHS.

BrnaxnocTs BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpununer pabotel TernoBeix apurareneit KIIJ[ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAHEHUS U MPEBPAILLECHUS YHEPTUH B TEIJIOBBIX NMPOLECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6nronenune nuddysuu.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnroneHue TemioBoro pacupeHus Teml.

W3MeHeHne naBiieHUs ra3a NpU W3MEHEHHU OoObEMa M HArpeBaHUU WU
OXJIaXKICHUH.

[IpaBwita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayu.

OxJax/1IeHue Tpu COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenmne moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OMnbITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH M
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OMnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHOW 3aBUCUMOCTH JITTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne wu3MeHEHHs] BHYTPEHHEH »JHEpPruM Tela B pe3yJibTaTe
Terionepeaayn U padboThl BHEIIHUX CHUJI.

HccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

Onexktpuzanusi Tea. JBa poja 3IeKTpUYEeCKUX 3apsaaoB. BzammopaencTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMO/JICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSTHUSI MEXKIY TETIAMH ).

OnekTpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro nods. [IpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpOoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

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

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ComnpoTuBiieHHE MPOBOJHHKA. YEIbHOE CONMPOTHUBJICHUE BelecTBAa. 3akoH Oma
J1s yuactka nen. [locnegoBaTenpHoe U apauieibHOE COEAUHEHNE TPOBOIHUKOB.

Pabota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJIM M €ro 3HauyeHHWe I KU3HU Ha 3emie. OnbIT
Opcreaa. MarauTHOE MOJIE AIEKTPUUYECKOTO TOKA. [[puMeHeHne 31eKTpOMariuToB
B TEXHHUKE. J[eCTBME MArHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb
MOCTOSAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTHUHU.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBHUE 3aPSKEHHBIX TE.
Y CTpoRCTBO 1 IEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpOBOJHUKH Y TUBJIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTOUYHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I'a30BbIi pasps.
. I3mepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 351eKTpUUeCcKOro HapsyKeHUS BOJIBTMETPOM.
. Peocrar n marazuH COnpoOTUBIICHUM.
. BzaumoiericTBre NOCTOSIHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKXHOCTH PA3/ACIICHUS ITOJH0COB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEH MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarHuTtHoe 1oje Toka. DIEeKTPOMAarHmT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSTHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OneiTel @apajes.

3aBUCHUMOCTh HAMNpAaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHMS.

DJIEKTPOre€HePaTOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

Hccnenoanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u npoBepka padOThI JIEKTPUUECKOM 1IETH MOCTOSIHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepeHue u peryJIupoBaHue HAIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOIO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne paboThl 2IEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 Pe3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
pe3ucrTope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYILIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/] nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKHU C TOKOM U MarHUTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.



19. KoHcTtpynpoBanue u uzyueHue paboTsl JIEKTPOIBUTATENS.

20. U3mepenue KII/1 351eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIIEIOBAHUIO SIBJICHUS D3JEKTPOMArHUTHOM WHIYKIHMH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

MexaHu4ecKkue siBJCHUSA.

Mexannueckoe JaBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMONIMHEHHOE
nBrkeHue. HepaBHoMmepHoe npsimosiHeliHOe ABMkeHue. Cpe/lHsisl 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TMpsiMoiiMHEHHOe nBrokeHue. (CBoOogHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropoy 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpyHLIMN CyNIEpIIO3UIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgenus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUkKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynbec Tena. M3menenne mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
Tpenus. CBs3b dHEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEpPrus cxxaTol npykuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCU€Ta.
2. CpaBHeHHE MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.
N3Mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHMUSL.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
Hab6nronenue nBmkeHHs Tea Mo OKPY>KHOCTH.



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

Habmonenne MexaHu4eckux siBJICHUH, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3MKH.

3aBUCUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBa CHII IPY B3aUMOJICHCTBUH Tell.

H3meHeHune Beca Tena npy yCKOPEHHOM JBUKCHUU.

[lepenaua umitynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBaHus JHEPTUU MPH B3aUMOACHCTBUU TET.

CoxpaHeHMe UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIyJbca MPHU aOCOIIOTHO YIPYTrOM B3aMMO/IEHCTBHH.
Habmroienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUX IPHU CBOOOTHOM NaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPH JABHKEHUU Tella o1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJIBXKEHUs OpycKa WIM JABUKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HaKJIOHHOM IIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBMIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBIXKCHHUH TeJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

OnpeneneHue palbOThl CUJIBI  YOPYTOCTH TMpU TOABEME Tpy3a ¢
WCIIOJI30BaHUEM HETOIBMKHOTO U TTOJBUYKHOTO OJIOKOB.

N3yueHnne 3aKkoHa COXpaHEHHS IHEPTUH.

MexaHuuyeckHe K0J1e0aHus ¥ BOJIHBI.



KonebatenbHoe aBmxkenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnyeckui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUU MPH KOJIEOATETHHOM IBHKEHUH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHMX BOJH. I[IpomonbHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUICMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3Byka W BbicoTa ToHA. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmropenue koneOaHWil Ted MO JIEWCTBHEM CHIIBI TSDKECTH M CHJIbI
YIOPYTOCTH.

Habmroienue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnipocTpaneHne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaul.

1. OnpeneneHue dYacTOThl W MepUoja KOJEOAHMH MaTeMaTUYECKOTO
MasTHHKA.

2. OmpeneneHue 4acTOThl M IEPHO1a KOJEOAHHUM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH MepUOia KOJIEOaHUM MMOABEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.

4. HWccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH IEpHOJa KOJIEOAHWI rpy3a, MOABEIIEHHOTO K
HUTH, OT Macchl Ipys3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUS.

I L

DJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DONEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANeKTpoMarHuTHbeIX BOJH. Illkama snekTtpomarHuTHBIX BOJH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETAa.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.



Jlabopamopuvie pabomul u onvimaol.
1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWMIBHOTO
TenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceera. [lnockoe
3epKajo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomMieHus cBera. [lonHoe BHYTpEHHee
OTpakeHHE cBeTa. Vcnmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

JIunza. Xop gydeit B mua3e. OnTHueckas cucteMa (hoToarmnapara, MUKPOCKOTIA
u Teneckomna. ['na3 kak ontuuyeckasl cucrema. bam3opykocTh U JadTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Hemoncmpauuu.

[IpssMOIMHEWHOE pacpOCTPAaHEHNE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300pakeHUH B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Onrtuveckui CBETOBO/I.

Xop stydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonmy4yenune n300paxeHuit ¢ MTOMOIIIBIO JTUH3.

[Tpuniun aevictBus doToarnmapara, MUKpPOCKOIIA U TEJIECKOTIA.
10. Moxenb riia3za.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

W X N o Uk W RE

12. [Tomyuenue 6enoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPaKEHHUSI CBETOBOTO Jiyya OT YIUia
najeHusl.

2. M3yueHue xapakTEepUCTHK M300PAKEHUS MPEAMETA B IIIOCKOM 3€pKaJle.

3. HccnepgoBaHue 3aBUCHUMOCTH YIJIa MPETOMIJIEHUS CBETOBOTO JIy4ya OT yrJjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. lTlomyyeHue U300pa>keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIbI coOMparoueit
JIMH3HI.

6. OMBITHI IO PA3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. OmbBITHI TIO BOCHPHSATHIO IIBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
LBETOBbIE (DUIIBTPBI.



KBanToBbI€ fiBJICHUS.

OmnbiTel Pezepdopaa u mimanerapnas mozens aroma. Mogens aroma bopa.
HcnyckaHue u NoromeHne ceera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. HW3ortonsl. PaanoakTrBHBIE
npespaiuenus. [lepuoa nmoxypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHeprervka. J[eWCTBHUS pagUOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMuHbIX T'a30B.

3. CnekTtp BOAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnroneHue CrulONIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPrUU YACTULBI 1O TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IeHNs TPEAMETHOTO COACPKAHUSA U OTBITA IEITEIbHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MUKH, a TakKe IS MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3mke ajisg 00y4arommxcs, BRIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3YIOTCA U CUCTEMATHU3UPYIOTCS BUIBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpPYETCs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS
SBJICHUW TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBACHATH (PU3MUECKHe
SBJICHUS, TPUMEHSS TOJyYCHHbIE 3HAHUA, pelaTh 3aJaud, B TOM YHCIIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep TaHHOTO pa3/ielia peaanu3yercs 3a
CU€T TOTrO, YTO OOYUAIOUIUECs BBIMOJIHAIOT 3a/1aHuUs, B KOTOPBIX UM IpejIaraercs:



HAa OCHOBE TIOJIyYCHHBIX 3HAHUW pacro3HaBaTh M HAYyYHO OOBSICHITH
dbu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IE U TTIOBCETHEBHOW JKU3HMU;

WCITIOJI30BATh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUSCKUX SIBJICHUH, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BBIBOJIOB;

OOBSICHATH HAYYHBIC OCHOBBI HanOOJiee BaXKHBIX JOCTH)KCHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, MPAKTUICCKOTO HCIIOIH30BAHUS PA3INYHBIX HCTOYHUKOB
PHEPTUM Ha OCHOBE 3aKOHA TMPEBPAIICHUS U COXPAHCHMSI BCEX M3BECTHBHIX BUIOB
SHEPTHUH.

Kaxmgas w3 TeM JaHHOTO MOIYNsS BKIIOYAeT OKCIEPUMEHTAILHOE
UCClIeIoBaHue 000O0MmIaronero xapakrepa. Moylb 3aBepIIaeTCsi MPOBEICHUEM
JTUArHOCTUYECKON U OIICHOYHOM pabOTHI 32 KypC OCHOBHOTO 00IIIEro 00pa3oBaHUsI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3NKM HA ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrate nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT copMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
(bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAUMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHME BAXXHOCTU MOPAIBHO-3TUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAdyeCTB (PU3NYECKOW HAYKU: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaKk MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJIbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, MHTEpPECa K HCCIEI0BaTEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBUi OE€30MacHOrO IOBEJIEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM 00OPYJOBaHUEM B
JOMAIIIHUX YCIOBUSX;

- chopMUPOBAHHOCTH HABBIKA PedICKCHH, PU3HAHUE CBOETO MpaBa Ha OIIHOKY
Y TAKOI'O %€ NpaBa y APYyroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- AKTMBHOE y4YacTH€ B PELIEHUU MPaKTUYECKUX 3a/ay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH M
COLIMAJIbHOW HANPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUMH;



e - MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JIOrM4€CKOr0 BOCIIMTAHUS

e - OpHCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JIacTH OKpYy’)Karollel Cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLICGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIUAJIBHOM M TNPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTh BO B3aWMOJICUCTBHU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOCKTOB (DU3UYECKON HAIMPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
APYTHX;

e - TIOBBIIIICGHHE YPOBHSA CBOEH KOMIICTEHTHOCTH 4Yepe3 IPaKTHUUYECKYIO
JESITEILHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, IOHATHSL, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHME aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
SKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHUCTBUH C Y4YETOM BIIMSHHMS Ha OKpPYXAlOLIyK Cpeny,
BO3MO>KHBIX TNI00AJIBHBIX TOCIEICTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbTaTe ocBOeHUS MPOTrpaMMEI 110 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyugaromerocs OyayT copMUpOBaHBI MeTanmpeaMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATbHBIC YIeOHbBIC TCHCTBUS,
KOMMYHUKATHUBHBIC  yHUBEpCaJIbHbIE  y4deOHBIE  JICHCTBUSA,  PETYyJSTUBHBIC
YHUBEpCaIbHbIC YUeOHbIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue aeiicTBUA:
e BBISBIAThP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI );
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIINYU, OCHOBAHHMS JIJIS
0000IIIEHUS U CpaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTUBOPEYHSI B pACCMATPHBAEMBIX (haKTaXx,
JAHHBIX ¥ HAOIIIOJJCHUSX, OTHOCSIIUXCS K (PU3HMISCKUM SIBIICHHSIM;
BBISIBIISITE TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIENATh BEIBOBI C HCIIOJIB30BAHUEM JICAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTaTh THUIOTE3bl O B3aHMMOCBS3SIX
(bU3UYECKUX BEINYHH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 perieHus: yaeOHol pusnueckoit 3aaauu
(cpaBHEHHME HECKOJBKMX BapHaHTOB pELICHUS, BBIOOp HaumbOolee
HOAXOJISIIETO ¢ YIYETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJBIIOE UCCIeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBEIEHHOTO HAOIIOCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JalibHEWIIee pa3BUTHE  (DUIUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh Pa3IUYHbIC METObl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMKM WIA NAaHHBIX C Y4E€TOM TMPEJIOKEHHON ydeOHOM
dbuznyeckoii 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
pPa3TUYHBIX BUIOB U (POPM MPENCTABICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBICHUS
uHQOpMAIMM W WUTFOCTPUPOBATH pellacMbie 3aJa4yll  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HHOU IpauKoi M X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJIEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abOopaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJadd W IOAJCpKaHUE
O1arokeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJICHHSAMHU JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE U CXOACTBO MMO3HIIHIA;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABISATh PE3yIbTaThl BHINOTHEHHOTO (PU3NYECKOTO OIBITA
(3KCnIEpUMEHTa, UCCIEAOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATh JIEUCTBUS
o €€ JOCTIKEHUIO: paclpeneisaiTh poyH, OOCYKIaTh IPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTrasi KAUECTBEHHOTO PE3yJIbTaTa I10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU JIEUCTBUS C IPYTUMH YWICHAMHU
KOMAaH/1bl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMHU B3aMMOCHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIHSIX, TPEOYIOIIUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX IOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellleHUus GU3MUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MIpeIjIaraéMbie BAPUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a pEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluu U MpeJjiarath rjiaH €€ N3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHHSI  (HEIOCTUKEHUS) PE3yJbTATOB
NeSATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
($u3MYEeCKOro HUCCIEJOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYTOro YejIoBeKa B X0/I€ CIopa WM JUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroOro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHnH (U3NUYECKUX 3a/1a4 WU
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

NHNPEAMETHBIE PE3YJIBTATBI



K xonIy o0yuenus B 7 Kjacce MpeaMeETHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHSA:  (PU3MUECKHME UM XUMHUYECKHE  SIBJICHMUS,
HaAO0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMUIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHUYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSAMOJIMHEHHOE), TPACKTOpHUs, pPABHOAECHCTBYIOILAS
cwia,  gedopmanus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOTHECS COCY/IBI;

paznuuath sBiaeHus (AudQy3us, TEIIOBOE ABUKCHHE YaCTHIl BEUIECTBA,
PAaBHOMEpPHOE  JBW)KCHUE, HEPAaBHOMEPHOE  JABWXKECHHUE, HHEpLud,
B3aMMOJICUCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEILIEHHOM OCHIO
BpalleHUsl, Iepeada JaBJIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pepHOE J1aBlICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaThb NPOSBICHUE U3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpYXalollleM MHpEe, B TOM uucie (PU3UUYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW W HEXKHBOU
IPUPOAE, AECUCTBUE CHWIBI TPEHUS B IPUPOAE U TEXHUKE, BIIUSHHE
aTMOC(epHOro JaBJICHMs Ha JKUBOM OpraHU3M, IUIaBaHUE PbIO, pblyard B
TeJe YeJIOBEeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIB3YS
¢duznyeckue BeIMYUHbI (Macca, 00bEM, IIIOTHOCTD BELIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHsIsI CKOPOCTbh, CHJIa YIIPYTrOCTH, CHJIa TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOro Tena, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CUJIa, MEXaHW4yeckass padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHUCTBHUS MEXaHU3MOB, KHHETHYECKas |
NOTEHIMAJIbHASL JHEPIHs), NpPH ONUCAHUU [PABWIBHO TPAKTOBATH
(bu3nYECKUit CMBICI UCTIONB3YEMbIX BETUUMH, UX 0003HAYCHUS U €UHUIIbI
(bu3MYEeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TrpaduKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHUYECKOM



SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYJIUMPOBKY 3aKOHA U
3aIIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBICHUSA, POILIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITh IIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE U3 1-2
JIOTHYECKHX IIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (HOPMYJBI U TPOBOAHUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JAaHHbIE, HEOOXOUMBIE JJI1 PEUIEHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJTyYEHHOU (PU3NUECKON BEJITMYMHBI,

pacrno3HaBaTh MpPOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HaXxOJWTh OUIMOKM B XOJI€ ONBITA, J€JaTh BBIBOABI IO €r0
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCcKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3alUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATHh MPSMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Tena,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBONUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKON BETMYUHBI OT
JIpYrol C HCIOJIB30BAHMEM MPSMBIX HM3MEPEHUH (3aBUCMMOCTH MYyTH
PAaBHOMEPHO IBMKYILIETOCA TENA OT BPEMEHU IBUKEHUS TENA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpabOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOIIAAN CONMPHUKOCHOBEHHMS TEJI, CHUJIBI
yIOPYroCTH OT YAJUHEHUS NMPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUW paBHOBECHs pblyara U OJOKOB), Y4aCTBOBAaTh B
IUIAHUPOBAaHUM  y4eOHOrO HCCIENOBaHUs, COOUpaTh YCTAaHOBKY U
BBIMIOJIHATh M3MEpPEHUs, Cienysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYEHHOM 3aBUCHUMOCTH (M3MYECKUX BEJIMYMH B BHUJE



MPEIIOKEHABIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBaHMUS;

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod3()pPHUIMEHT TMONe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeays NPEIJIOKEHHOW HHCTPYKLUHU: TMPHU BHIMOIHECHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAYEHUE HCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIAIBI JACUCTBUS NMPHOOPOB W TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHITUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa WX omHucaHus (B TOM YHUCIE:
MNOJIINITHAKY, YCTPOWCTBO BOAOIPOBOAA, THUAPABIMYECKUN TIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBax (PU3UUECKUX SIBJICHUI U HEOOXOIUMBbIE PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPhl  (HAXOAuTh  WHGOPMAIIMIO O  MpUMeEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TOBCEIHEBHOM
KU3HH JJ1s1 obecrieueHusi 0€30MacHOCTH Mpu oOpaIrieHuu ¢ mpubopamu u
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HH(popManuu B HWHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUSI PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJHEHWN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JIUTEPATYpy HU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh NpUEMaMHU KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHbMEHHBIC U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONCPKAHUSA, B TOM
YyucIie myOJuyHO AesiaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX WCCIEAOBAHMM, TTPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yYEHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYILJICHUE
MPE3EHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HWCCIEAOBAHHUM PaCIPEACISTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCSATEIbHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBAS MHEHHE OKPYKAIOIIUX.

K xonIy o0yueHus B 8 kiacce rnpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHSATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBH)KEHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amMop(HBIC TeNa, HACBHIIICHHBIA M HEHACBHIIIEHHBI Map, BIAKHOCTh
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U IAUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyarh SBJICHHS (TEIUIOBOE pACIIMPEHHE W C)KATHUEe, TeIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIApEHUE,
KOHJCHCAllUs, IUJIaBJICHUE, KpUCTAIIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
TerIonepeaaya (TEeruIONpOBOAHOCTb, KOHBEKIUS, U3yYEHHE),
ANEKTPHU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKLIKS)
[0 ONHCAHWID HX XapaKTEPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3MYECKUX  SBJICHUN B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHUWE W KaNWULIPHBIE SBIEHUS B IPHUPOJE,
KpUcCTaulbl B mpupoe, usiydeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Aperd MoarCcoB, poJib MATHUTHOTO MOJIS AJ1s )KMU3HU Ha 3eMJie,
NOJIIPHOE CHUSHHME, NPU 3TOM IEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PUINUECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TeN U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢uznyeckue BEIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHasg TEIUIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, yJelbHasl TEIJioTa MapooOpa3oBaHusl, YJENbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOro JACHCTBUS TEIIOBOM



MaIllUHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsil, CHuiia
TOKa, DJIEKTPUUECKOE HaNpsKEHUE, COMPOTUBIECHHWE MPOBOJHUKA,
yZIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHUU TPABWIBHO TPAKTOBATh (U3MUECKUI CMBICIT
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €IUHUIIBI (DU3UUECKUX BETUUYMH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIONINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yUdCHHBIX 3aBUCHMOCTEH
(bU3HYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHLUN CYNEPHO3ULMU MOJeHd (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 71l yJacTKa LEenu, 3aKOH
Jxoynsa—JleHua, 3aKk0H COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUYECKOE BHIPAKECHHE,
OOBSICHATH (PU3MYECKUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIEC U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTUYECKHUX
IaroB ¢ Onopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
bu3MUeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelars pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMmyIibl, CBS3BIBAIONINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHaIM3a
YCJIOBUSL 3aJlauyd 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JIS  peIIeHUs 3a7a4d, BBIOMpaATh 3aKOHBI W (HOPMYIIHI,
HEeoOXoauMble JUisi €€ perieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMBbI, KOTOPhIE MOXKHO PEIIUTh MPU [OMOIIU
(bU3MYECKUX METOJOB, HCIOJb3Ysl OIMHCAHWE WCCICIOBAaHUS, BBIICISATH
MpPOBEPSIEMOE MPEIINOJIOKEHUE, OLECHUBAaTh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCIIEIOBaHUs, J1€JaTh BHIBO/IbI;

MPOBOAUTL OMNBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJCHUW WU
(buU3nYeCKUX CBOMCTB TeJl (KamUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIIECcCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl >KUIAKOCTH U
miomaan €€ TMOBEPXHOCTH, »OJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3aps]I0B, B3aWMOJICUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allsl MArHUTHBIX I[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJIE HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa dJIEKTPOJABUTIATENsl TMOCTOSHHOTO TOKa): (OpMYIUMpPOBATH



IpOBEpsiEMbIE MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py1I0BaHUs, OMUCHIBATH XO/I OTbITa U (POPMYIUPOBATH BHIBOBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSHDKEHUS C MCHOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3NYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ YUETOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEJIMYUHBI OT
JIpYyrol C  UCHOJIb30BaHUEM  TMPSIMBIX  H3MEpPEHUM  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAW IONEPEYHOTO
CEUYEHUS U YIEIBHOTO COMPOTUBIIEHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPSHKEHHWs HAa NIPOBOJHHUKE,
HCCIICAOBAHUE IIOCHEAOBATEIBHOIO M IMAPAJUIEIBHOTO  COECIVUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBITNIOJHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHII U TPa(UKOB, 1€TaTh
BBIBO/IBI 10 PE3YyJIbTATAM MCCIEN0BAHNUS;

NPOBOJUTh KOCBEHHbIE HW3MEPEHUS (PUINYECKUX BEIWYUH (yAeIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOUpPATH
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys MPEMJIOKEHHON UHCTPYKUUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

cOOJII0/1aTh MpaBUJIa TEXHUKU O€30MacCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TNPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCIIE: CUCTEMA
OTOIUIEHUS! JOMOB, TUTPOMETP, TApOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK IJIEKTPUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHX SIBJICHUU U HEOOXOIUMBIE
(bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJIEKTPUUECKHX Lemner ¢
NOCJIEOBATENBHBIM U NAPAJIETIBHBIM COEUHEHUEM DJIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHSI DJIEMEHTOB JIEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpbl  (HAXoAUTh  WHGOPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUYECKUX 3HAHUUA B TIOBCEJIHEBHOM



KU3HU 1)1 oOecrieyeHusi 0e30MacHOCTH MPH O0pallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHUW M NYTEM CpPaBHEHMUS
JIOTIOTHUTEIBHBIX HCTOUHUKOB BBIIEISATH HH(DOPMAIIHIO, KOTOpAs SIBIISIETCS
IPOTUBOPEYUBON MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy GU3NUECKOT0 COAECpKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu MHTepHeT, BHaAeTb NpUEMaMH KOHCHEKTHUPOBAHUS  TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHMUS,
o0oOmias MHGOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHusl, B TOM YKCJIe IyOIMYHO MPEACTABIIATH PE3YJIbTAaThl MPOEKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YUYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeAenaTh OOsS3aHHOCTH B TpPYyHNIE€ B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTH 3a BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEeATEIbHOCTD IPYIIIBI, BEICTPAUBaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBUE,
IPOSIBIISSt TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

K koH1y o0yueHust B 9 kjiacce npeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJI30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOro ABMXKEHHUS, IedopmMarius
(ynpyrasi, mjgacTHuYeckas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIIO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, HTH(PA3BYK U yIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IKAJa
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTb,
CHEKTpPbI UCIYCKaHMs U MOTJOLIEHUs, anb(da, OeTa- U ramMmma-u3JIydeHus,
U30TOIIBI, SIIEPHAS] DHEPTETHKA;

paznuyaTh SIBJICHUS (pPaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BHKEHUE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JABM)XEHHE, OTpaKEHHE



3ByKa, NPSIMOJIMHEWMHOE pacIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEJIOTo CBETa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOaKTHBHOCTh, BO3HUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (PU3HYECKUX  SIBJICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYeCKHe SIBICHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHW3MOB, BOCIPHUATUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE JIyYd, PaJUOAKTHBHOE HU3Iy4YCHHE
NPUPOAHBIX MHUHEPATIOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Te€N U (PU3NUYECKUE SIBJICHUS, UCIIOJIb3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAs CKOPOCTh Teja Ipu
HEPaBHOMEPHOM JIBMOKCHUH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHMS, CWIa YINPYTrOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC TeJla, HWMIIYJIbC CHJIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXAaHUYECKasi SHEPTUsL, IEPUO
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMIICHUS Cpefbl), MpPU OMNHUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYMH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpapUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHHs MMITYJIbCA, 3aKOHBI OTPAKEHUSA M
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEI
OpU SJCPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBhIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl W CBOICTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHMUIA,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a/1a4u (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETMUHUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJO0CTAIOUINE WM U30BITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMBbIE ISl PEIIECHUs, MPOBOAUTH pPAcU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HAYCHHS (PU3NUECKON BETUYHHBI;
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHINTh MPH MOMOIIU
($U3NYECKUX METO/OB, HCIONb3Yys OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  NPEINOJOKEHUE, OIEHMBATh IPABWIBHOCTh MOPAIKA
NPOBEJCHUS  HMCCIEOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOIEHUH 1 OIIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTb NEPHUOAA KOJeOaHUN NPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJIC€OaHUH, MPSAMOJIMHEHOE PaCIPOCTPAHEHUE CBETA,
pasiokeHue Oenoro cBera B CIEKTP, U3YyUEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKalie M CBOMCTB HM300pa)keHHs IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
000pyI0OBaHUS, OMTUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, onpeaenss
CpellHee 3HAYeHUEe Uu3MepsIeMOl BeIMYUHBI ((POKYCHOE pacCTOSHUE
coOuparolel JMH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTENILHOTO PUOOpPaA);

IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JABW)XCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
KOJIe0aHUN MaTeMaTH4YeCKOr0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria
NaJieHus): IUIAaHUPOBAaTh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCHMOCTH



¢uznyecKkux BEIMYMH B BUAE TaOIMUI U rpaduKOB, NejaTh BBIBOJBI IO
pe3yabTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIWYUH (CpemHsis
CKOPOCTb ¥ YCKOPEHUE TeJla PU PAaBHOYCKOPEHHOM JIBU)KEHUH, YCKOPEHHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOro W MPYKMHHOTO MAasiTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, PaAUOAKTUBHBIN (QOH): TIUIAHUPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINIOJIHATH
U3MEpPEHUs, Cleaysl MPEJIOKEHHON WHCTPYKIUMHU, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI U aHAJTU3UPOBATH MOJIYyYEHHBIE PE3YNbTAThl C YIETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHNN;

cO0JII0/1aTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
00opyI0BaHUEM;

pa3nnuaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (PU3UIECKUX MOJICICH:
MaTepuaigbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTaHeTapHas MOJIeTh aTOMa, HyKJIIOHHAs! MOJIEJIb
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX omHucaHus (B TOM YHUCIE:
CIHIOMETP, MATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUW MW  HEOOXOoauMmble (u3nyeckue
3aKOHOMEPHOCTH;

UCTIONb30BaTh CXEMBI M CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLECCOB MpHU
pelieHny  y4eOHO-TIPaKTUYECKUX 3aJad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH 711 obecrieueHust 0€30MacHOCTU MPU OOpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBIISITh TOUCK HMHPOpMAIMK  (PU3UYECKOTO COJACpKAHUS B
HuTepHeTe, caMOCTOATENBHO (OPMYIHUPYSI MOMCKOBBIN 3alpoC, HAXOAUTh
NyTH ONpEJeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUKM U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
auTepaTypy GU3MUECKOTO COAepKaHUs, CIIPAaBOYHbIE MaTEpUabl, PECYpPCHI
cetu VIHTepHeT, BiaAeTh MNpPUEMAMHU KOHCIEKTUPOBAHHUS TEKCTa,
npeoOpa3oBaHusl MHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMaIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
yOJMYHO MPEJICTABIATh PE3YIbTaThl IPOEKTHOW HIIA MCCIIE0BATENBCKON
NESATENIBHOCTH, IpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ Y4eToM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacos
Ne HaunmeHoBaHMe pa3/e/ioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
Kontpoabubie IIpakTnuyeckue
n/n MPOrpamMmbl Bcero o0pa3oBaTesibHbIE PeCypchbl
padoThI padoThI
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
1.1 ®du3suKa - HayKa 0 IPUPOJIE 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 ®u3nuecKue BeINYHHbI 2 1 https://m.edsoo.ru/UDCTC8RID
1.3 EcrecTBeHHOHAaY4YHBIN METOJ] TO3HAHUSA 2 1 https://m.edsoo.ru/ZOL7QLIIS
Wroro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA
2.1 CtpoeHue BelecTa 1 https://m.edsoo.ru/2SJI51M41
BIDKEHUE U B3aUMOJICHCTBUE YaCTU
2.2 A A i 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIECTBA
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 https://m.edsoo.ru/ONOVIXY 1K
Hroro no paszneny 5
Pazpnen 3. /IBukeHune U B3aumMoaeiicTBue e
3.1 MexaHndeckoe IBUKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Huepuus, macca, IIOTHOCTh 4 https://m.edsoo.ru/GXPU4MTS5P
33 Cuua. Bunsl cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH M ra3oB



Hasnenue. [lepenaya naBnenus

4.1 TBEPABIMU TEJIAMH, KUIKOCTAMU U 3 https://m.edsoo.ru/XODW367P2
razamu
4.2 JlaBiaeHne KUJIKOCTH 5 https://m.edsoo.ru/2MVXZ0KI 4
4.3 ATMOCdepHOE TaBICHHE https://m.edsoo.ru/T7134SXNO
el e
4.4 A HCTBITI_ FRHAROCTI T Tasa Ha 7 3 https://m.edsoo.ru/NFE6OY8NK
MOTPY>KEHHOE B HUX TEJO
Hroro no pazneny 21
Paznen 5. Pabora u MOIIHOCTL. JHeEpPrUs
5.1 Pabota u momHoOCTh 1 https://m.edsoo.ru/7SLMREDY 1
5.2 [IpocThie MEXaHU3MBI 1 https://m.eds00.ru/SO4ANQXKX9
5.3 MexaHnuueckasi SHeprust 1 https://m.edso0o.ru/G30454EMT
Wroro no pazaeny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 63 12

I[TPOT'PAMME




8 KUIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne n/m Kontpoabnsie IlpakTuueckue
NpOrpamMmbl Beero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
Paznen 1. TensioBuIe ABJIeHUSA
1.1 CrtpoeHnue u CBOICTBA BEIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TenmoBbie POIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazaeny 28
Pasnen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
One €CKHE 3] . 3a e e
2.1 JICKTPHHACCIHE SAPAABL. JAPDRCHIH 7 1 https:/m.eds0o.r/R4QORCTQ4
Teja U UX B3aUMOJIENCTBHE
2.2 [TocTOAHHBIN MEKTPUUECKUN TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHEIE ABIICHUS 6 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DneKTpOMarHuTHasi MHAYKIIHUS https://m.edsoo.ru/7QODSEL15
Uroro no pazaeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O
1 68 4 14.5

I[TPOTPAMME




9 KUIIACC

KoanuectBo yacos
HanMeHoBaHMe pa3jeioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
Ne n/m Kontpoabnsie  IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Paznen 1. Mexannueckue siBJCHHUS
MexaHuuecKoe TBUKEHUE U CIIOCOOBI
1.1 A 10 1 https://m.edsoo.ru/CEOGHRGTL
€ro OMUCcaHus
1.2 BsaumonelicTBue Ten 20 1 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXpPaHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazneny 40
Pasnen 2. Mexanuveckne KoJie0aHusl U BOJHBI
2.1 ‘ MexaHnndeckue KojieoaHus https://m.edsoo.ru/SSVIGSAI3
2.2 ‘ MexaHnudeckue BOJIHBI. 3BYK 8 1 https://m.edsoo.ru/DHIJG8AS50
Hroro no paszneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOQ IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

aﬂeKTpOMaFHHTHOG IIOJIC 1

3.1 6 2 https://m.edsoo.ru/DT98BSEY0
AJIEKTPOMAarHUTHBIE BOJIHBI
Uroro no pazneny 6
Pa3nea 4. CBeToBbIe ABJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3BI U ONITUYECKUE TPUOOPHI https://m.edsoo.ru/20WNYKRX1
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 https://m.edsoo.ru/2Z5SAHODTO
Hroro mo pazneny 15




Paznen 5. KBanroBble siBJIeHUSA

n
5.1 CTHYCKAHUE H HOTIOMIERRE cheTa 4 1 https://m.edsoo.ru/BK5SE4AQQ8
aTOMOM
5.2 CrtpoeHune aTOMHOTO sijipa 6 1 https://m.edsoo.ru/U3WX2R6IB
5.3 SAnepHble peakuu 1 https://m.edsoo.ru/TMMVY9VSF
Uroro no pazaeny 17
Paszneu 6. [loBTOpUTEIbHO-000011IAK01MIA MOAYJIb
I1
6.1 OBTOPCHHE 1 0600WICHHE COACPHKAHI 9 2 https://m.edsoo.ru/JKQXVISBE
Kypca ¢u3uku 3a 7-9 xinacc
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 7

[TPOT'PAMME




ITOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne

n/n

Tema ypoka

®u3nka — HayKa 0 IpUpo/e.
SIBieHus IPUPOBI.
Ou3nyecKue sIBICHUS

MeXaHI/I‘leCKI/Ie, TCIIIIOBBIC,
QJICKTPUYCCKUC, MAI'HUTHLIC,
CBCTOBBIC, 3BYKOBBLIC SABJICHUSA

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYCHUS

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/35YPBIWS5K

https://m.edsoo.ru/I16U53L6H

®uznyecKue BEINYMHbI U UX
U3MepeHue

https://m.edsoo.ru/6ZYFTFPA7

VYpok-uccnenoBanue
"U3mepenue TemrepaTrypsl Ipu
TIOMOIIIN JKUIKOCTHOTO
TEPMOMETpA U JIaTINKA
TeMneparypol"

https://m.edsoo.ru/VQGCNSIMP

Kak ¢usuka u apyrue
€CTECTBEHHbBIC HAYKU U3y4YalOT
MIPUPOLY.
EcTecTBEeHHOHAy4YHBIN METO/
nmo3Hanusa. Onmcanue
bU3NYECKUX SIBICHUUN C
IIOMOILIBIO MOJIEIeH

https://m.edsoo.ru/3LPP2HPX?2

Ypok-uccienoBaHue
"IIpoBepka rumoTe3bl:

https://m.edsoo.ru/9YLZITEMU




JATBHOCTH MOJIETA IIapUKa,
MYIEHHOTO TOPU30HTAIILHO,
TeM OoJIbIIe, YeM OOJIBIIE
BBICOTA ITycKa"

Ctpoenue BemiecTBa. ONbITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE
CTPOCHHUE BEILIECTBA

I[BI/I}KCHI/IC JacTull BEIICCTBa

https://m.edsoo.ru/FSPU40LYR

https://m.edsoo.ru/HQ31SN1F3

10

11

12

13

VYpoxk-uccnenoanue «OIbBITHI
10 HAOJIFOIEHUIO TEIUIOBOTO
pacUIUpeHus Ta30B»

AFpeFaTHBIC COCTOAHUA
B€IICCTBA

B3anMocBs3b MEKIY
CBOWCTBaMH BEIIECTB B Pa3HbIX
arperaTHbeIX COCTOSTHUSIX U UX
ATOMHOMOJIEKYIISIPHBIM
ctpoerreM. OcOOEHHOCTH
arperaTHbIxX COCTOSTHUU BOJbI

MexaHn4eckoe IBUKEHUE.
PaBHOMepHOE 1
HEPAaBHOMEPHOE JIBUKEHHUE

Cxkopoctb. Enunuiipl ckopoctu

https://m.edsoo.ru/FT87UNTLS

https://m.edsoo0.ru/STRDWACXM

https://m.edsoo.ru/AWM1DBI48

https://m.edsoo.ru/3W6CCIHB 1

https://m.edsoo.ru/29GPTJAKL

14

15

Pacuer nytu u BpemeHun
JIBUKECHHUS

Huepuus. 3akoH UHEPIUH.
BzauMoenicTBre TEI Kak

https://m.edsoo.ru/PVHMNWAUA

https://m.edsoo.ru/KX5510IBX




16

MPUYHHA U3MEHEHUSI CKOPOCTH
JIBHJKEHUS TEl

IImotHOCTE BemecTBa. Pacuer
Macchbl 1 00beMa Tejia 1o ero
IJIOTHOCTH

https://m.edsoo.ru/0S71X3DPS

17

JlaboparopHas pabota
«OnpeneneHue MIOTHOCTU
TBEPJIOTO TEIA»

https://m.edsoo.ru/OH22PX7CX

18

19

20

21

Pemenue 3agay mo reme
"ITnorHOCTH BemecTBa"

Cwita KaK XapakTepUCTHKA
B3aumoencTeus Ten. Cuina
ynpyroctu. 3akoH ['yka

JlaGopaTtopHas pabota
«M3yueHne 3aBUCUMOCTH
pactsbkeHus (nepopmanun)
HPYKUHBI OT TPUITOKEHHON
CHUTBI»

SIBaenmne Tarorenus. Cuma
TAXKCCTH

https://m.edsoo.ru/SODYVYG49

https://m.edsoo0.ru/NV56FY 1G2

https://m.edsoo.ru/PXXW6DHXE

https://m.edsoo.ru/OCWIXFNQE

22

CBSI3b M@Ky CHIION TSKECTH U
Maccoii Tena. Bec Tena.
Pemenne 3amau mo teme "Cuna
TSKECTH"

https://m.edsoo.ru/SPZHPV1Y]

23

24

Cwita TKeCTH Ha JpYyTrux
maHeTtax. Gusnyeckue
XapaKTePUCTUKU TUIaHET

I/I3MepeHI/Ie CHII. I[I/IHaMOMeTp

https://m.edsoo.ru/IM2DOKYLI

https://m.edsoo.ru/IT1ZGKCKH




25

26

Bec Tena. HeBecoMmocTh

CrnoxxeHue AByX Cuil,
HaIlpaBJIECHHBIX 1O OJTHOM
npsMoid. PaBHonielicTByrommast
CHII

https://m.edsoo.ru/UAOISQ8RE

https://m.edsoo.ru/L6SNUZVZS

27

Pemenue 3agau no reme
"PaBHonelicTBytomast cui'"

https://m.edsoo.ru/MKPXDZNX5

28

29

30

31

32

TpeHue CKOJIbKEHNS U TPEHUE
nokosi. Tpenue B ipupoe u
TEXHUKE

JlaGopaTtopHas pabota

((I/ISYIIGHI/IC 3aBUCHMMOCTH CHJIBI

TPCHUS CKOJILXKXCHUA OT CHUJIBI
JaBJICHUS U XapaKTepa
COIPUKACAOLIUXCSA
MTOBEPXHOCTEM

Pemenue 3amau Ha
onpeeneHue
PaBHOJEHCTBYIOLIEH CUIIBI

Pewenue 3anad o remam:
«Bec Tenay, «I'papuueckoe
n3o0paxkenue cui», «CHIIbDY,
«PaBHOIEHUCTBYIOMIAS CUI»

KonTpomnsHas padora mo
TeMaM: «MexXaHH4eCKoe
JIBHKEHUEY, «Macca,
IJIOTHOCTBY, «Bec Tenay,
«I"padmueckoe nzo0paxkeHue
cuny, «Cuibny

https://m.edsoo.ru/TAIEOSMMH

https://m.edsoo.ru/TAQP4B30A

https://m.edsoo0.ru/5YY23XXSD

https://m.edsoo.ru/T9V639RZF

https://m.edsoo.ru/PAROSWE4D




33

34

35

JaBnerune. CiocoOb1
YMCHBIIICHUS U YBEITUICHHUS
JIaBJICHUS

JlaBiaeHnue raza. 3aBUCHUMOCTb
JIaBJICHM ra3a oT 00bEMa,
TEeMITepaTypbl

Ilepenaua naBieHust TBEPABIMU
TeJNaMH, JXUIKOCTSIMH U
razamu. 3akoH Ilackans

https://m.edsoo.ru/25TVM1FDL

https://m.edsoo.ru/544YMX9WR

https://m.edsoo.ru/CG5POSNWO

36

I[aBJIeHI/IG B XXUJKOCTH U rasec,
BBI3BAHHOC I[GﬁCTBPIGM CHIJIbI
TAXKECTHU

https://m.edsoo.ru/K7T1219UC

37

38

Pemenue 3agad mo reme
«/laBneHue B )KUIKOCTH U rase.
3akou ITackamsay»

Coob1maromnmecs cocysl

https://m.edsoo.ru/UHHC5RB6W

https://m.edsoo.ru/7HDBMDHR?2

39

40

41

42

I'mapasimueckuil npece

Manomertpsl. IlopiiHeBoi
SKUJKOCTHBIM HAcoC

AtMmocdepa 3emmnu. [IpuanHb
CYIIIECTBOBAHUS BO3AYIIHOMN
000JI04KH 3eMITH.
3aBHUCHUMOCTh aTMOC(HEPHOTO
JTABJICHHSI OT BBICOTHI HAJT
YPOBHEM MOPS

Bec Boznmyxa. AtmocdepHoe
JIaBJICHUE

https://m.edso00.ru/67X21L.F396

https://m.edsoo.ru/5G846G718

https://m.edsoo.ru/DRQ6ZPW IM

https://m.edsoo.ru/PYRNEDISY




43

44

H3mepenune atMmochepHoro
nasienust. Oneit Toppuuenin

3aBUCUMOCTh aTMOC(HEPHOTO

JABJICHUSI OT BBICOTHI HaJl
YPOBHEM MOPS

https://m.edsoo.ru/2I183TIPD4

https://m.edsoo.ru/YWJFWMZIJ

45

bapomerp-anepoun.
ATMmochepHoe JaBieHHe Ha
Pa3IMYHBIX BBICOTaX

https://m.edsoo.ru/ WBNXTP7GR

46

47

48

49

50

Pemenne 3amag mo Teme
"ATmocdepHoe naBneHue"

JlelicTBuE KUAKOCTH U Ta3a Ha
HOrPY’KEHHOE B HUX TeJO.
ApxumenoBa cuiia

JlaGopaTtopHas pabota
«Omnpenenenue
BBLITAJIKUBAIOIICH CHJIBI,
JIEUCTBYIOLLEH HA TEIIO,
MOTPY>KEHHOE B KUJKOCTBHY

JlaGopatopHast paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca TeJa B BoJIe OT 00bEMa
HOTPY>KEHHOH B JKUAKOCTb
YaCTH TeJay

IInaBanue Ten

https://m.edsoo.ru/YWVWL5TAL

https://m.edsoo.ru/SMG9FR466

https://m.edsoo.ru/7U40IDLK?2

https://m.eds0o0.ru/OUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

51

JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue apeomeTpa
HJIM KOHCTPYUPOBAHHUE JIOAKHU

https://m.edsoo.ru/BGOVBS63P




52

53

U OTIpe/ICIEHUE €€
rpy30MoabEMHOCTH"

Pemenne 3a7a4d mo Tremam:
«IInaBanue cyaos..
BosnyxonnaBanue,
«/laBnenue TBEepABIX TEI,
JKUIAKOCTEU U Ta30B»

Mexanuyeckas pabota

https://m.edsoo.ru/R7VHLA60Q

https://m.edsoo.ru/1 YIR6J7LS

54

55

56

MomtsocTts. EauHuiist
MOIITHOCTH
Vpok-uccienoanue "Pacuér

MOIIHOCTH, Pa3BUBAEMOM MPH
HoIBEME 10 JiecTHHIE"

[Ipocthie MexaHu3Mbl. Phiyar.
PaBHOBecue cui Ha peryare

https://m.edsoo.ru/4UUXIHR1X

https://m.edsoo0.ru/GDB065558

https://m.edsoo.ru/SYRUOUGS?2

57

KonTponbHas padbora no teme
«/laBneHue TBEpABIX TEII,
KUAKOCTEN U Ta30B» /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/DWLOWQXQZ

58

PesepsHslit ypok. Pabora ¢
TEKCTaMu 110 TeMe «JlaBieHue
TBEPABIX TN, KUAKOCTEN U
ra3oB» / Becepoccuiickas
npoBepoyHas paboTta

https://m.edsoo.ru/RFCSYBI9FS

59

Poruaru B TexHuke, ObITY U
npupoje. JlaboparopHas

0.5

https://m.edsoo.ru/KR7VOIXUT




60

pabora «ccnenoBanue
YCIIOBHI paBHOBECHSI pbIyara

Penrenue 3amad mo reme

«YcnoBus paBHOBECHUA
pbriara»

https://m.edsoo.ru/6AXDHFS8N

61

Koaddunuent noneznoro
JECUCTBUS MEXaHU3Ma.
JlaGopaTtopHnas pabota
«3mepenue KII/[ HakioHHOM
MJIOCKOCTHY

0.5

https://m.edsoo.ru/4AYEYZDMW

62

Pemenue 3agad mo reme
"Pabota, momuocTs, KIT/1"

https://m.edsoo.ru/VESXBQLVS

63

64

65

66

MexaHnyeckas SHEeprusi.
Kunernueckas u
NOTEHIMAIbHAS DHEPTUS

3aKOH COXpaHECHHUS
MEXaHUYECKOM IHeprun

YPpOK-3KCIIEpUMEHT IO TEME
"OKCcepUMEHTAILHOE
onpeieJICeHuE U3MEHEHUS
KUHETUYECKON U
MOTEHIMATBHON SHEPTUH MPU
CKaTBIBAHUH TEJIa IO
HaKJIOHHOM MJIOCKOCTH"

KonTtponbHas pabora o Teme

«PaboTa 1 MOIIIHOCTE.
OHeprus»

https://m.edsoo.ru/3HOQE7HOYK

https://m.edsoo0.ru/46Y22ZPME

https://m.edsoo.ru/SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC




PesepHbIii ypok. Pabota ¢

67 TEKCTAMU II0 TEME 1 https://m.edsoo.ru/MJJPGGSA3
"MexaHndeckoe aBrKeHue"

PesepHbIii ypok. Pabota ¢
68 TekcTaMmH 1o Teme "PaborTa. 1 https://m.edsoo.r/XT2SMNZYM
MouHocTs. DHeprus"”
OBHIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

68 4 12




8 KUIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TTOJIOKCHUS
MOJIGKYJIﬂpHO-KI/IHCTI/I‘ICCKOﬁ
TEOPHHU U UX OIIBITHBIC
IMOATBCPIKACHU

Macca u pazmep aTOMOB U
MOJIEKYJI

KoauuecTBO 4acoB

KoHnTpoJanLHbIe
Bcero P
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpoHHbIe Hu(pOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/10BIEJ8GQ

https://m.edsoo.ru/OMIN4E3EH

Mopaenu TBEpAOro, JKUAKOTO U

ra3000pa3HOro COCTOSTHUH
BEILIECTBA

https://m.edsoo.ru/HVW3IWMRAS

OOBsICHEHHE CBOMCTB
TBEPIOTO, JKUIKOTO U
razo000pa3HOro COCTOSTHUM
BEII[SCTBA Ha OCHOBE
ITOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOpUH

https://m.edsoo.ru/DJYTZQHS83

Kpucrannnyeckne n
amop(¢HbIe Tena

CMmayuBaHue u
KanWUIIPHOCTb.
[ToBepxHOCTHOE HATSKEHUE

TennoBoe pacmmpenue u
cKatue

https://m.edso00.ru/8G73PVM40

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

https://m.edsoo.ru/I3N30OKS8L




10

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBUKEHUS YaCTHI]

BHyTpenusis sHeprusi.
CnocoObl U3MEHEHUS
BHYTPEHHEH YHEPTUHU

Buae! renionepenaun

https://m.edsoo.ru/5SXSV6F15B

https://m.edsoo.ru/BBVCIOIMH6

https://m.edsoo.ru/WF4J30Q70P

11

Ypok-koHpepeHuus
"IIpakTHueckoe
MCIIOJIb30BaHUE TETJIOBBIX
CBOIICTB BEILIECTB U
MaTepUajoB B LIETAX
sHeprocoepekeHus "

https://m.edsoo.ru/UU910QFZW

12

13

14

15

KonnuecTBo TEIL1OTEL.
VY nenbHas TEILUIOEMKOCTD

YpaBHEHHE TEMIOBOTO
Oananca. TertooOMeH u
TEIIOBOE PABHOBECHE

JlaGoparopHas paboTa
"HccnenoBaHue sBICHUS
TEI000MeHa Npu
CMEIIMBaHUM XOJIOAHOHN U
ropsiueit Bogs"

PacuyeT KoauyecTBa TEIIOTHL,
HEOOXOIMMOTI0 IS
HarpeBaHus Teja u
BBIJICJIIEMOTO UM TIPU
OXJIaXKJICHUU

https://m.edsoo.ru/88291DDIZ

https://m.edso0.ru/P52QUVQIJE

https://m.edsoo.ru/FR2N6N5GV

https://m.edsoo.ru/JTSMRA1APW




16

17

JlaGopaTopHnas pabota
"Onpeznenenue yaenabHOMU
TEIJIOEMKOCTH BemecTBa"

DHeprus TorMnBa. Y 1eabHast
TEIJIOTa CTOPAHMS

https://m.edsoo.ru/40IT1ZJAH

https://m.edsoo.ru/683AIXYWS8

18

[InaBnenue u oTBEpAECBaHUE
KPUCTAIIIMYECKUX TEJL.
VY nenbHas TEI0Ta IJIaBICHUS

https://m.edsoo.ru/JHESA1PJF

19

20

21

22

23

JlaGopaTtopHast pabota
"Onpenenenue yaeabHOU
TEIUIOTHI TIJIaBJICHHS JTbaa"

[TapooOpa3zoBanue u
KoHeHcauus. Mcnapenue

Kunenue. Y nenpHas Teriora
napooOpa3oBaHus U
KOHJCHCAllUU. 3aBUCUMOCTD
TEMIEPATyphbl KUTIEHUS OT
aTMOC(EepHOTO JTaBJICHUS

Bnaxnocts BO3ayXa.
JlaGoparopHas paboTa
"Onpenenenre OTHOCUTENbHON
BIIQXKHOCTH BO3ayxa"

Pemenue 3agad na
ONPEIEIIEHUE BIIAJKHOCTH
BO3/yXa

https://m.edsoo.ru/LCOXVHGHD

https://m.eds00.ru/CQG4DQKML

https://m.edsoo.ru/Y7HDIM2GZ

https://m.edsoo.ru/7KP37W0J 1

https://m.edsoo.ru/N4XJEXGAL

24

[TpuHIMIIBI paOOTHI TEIIIOBBIX
nsurareneil. [lapoBas

https://m.edsoo.ru/6BKWSWYG6




25

TypOuHa. /[Burarens
BHYTPEHHETO CTOPaHUs

KIIJI TenmoBoro aBurareris.

TemoBsle ABUTaTEIN U
3aIUTa OKPYKAIOIICH CpeIb

https://m.edsoo.ru/UJA3DRDOH

26

3aKOH COXpaHEHUsI U
[IpEBpALICHUs SHEPTUHU B
TETIJIOBBIX MTPOIIECCax

https://m.edsoo.ru/B1KX6RPQ9

27

[ToaroroBka K KOHTPOJIBHON
pabore no teme "TermnoBbie
saBieHus. M3menenue
arperaTHbIX COCTOSIHUI
BerecTna"

https://m.eds00.ru/9AQ53CC7C

28

KonTtponpHast pabora o Teme
"TennoBble SIBIICHUS.
M3meHeHne arperaTHbIX
COCTOSTHHM BemiecTna'

https://m.edsoo.ru/0X03133KU

29

30

31

DnekTpuzanus Tei. J[Ba pona
IEKTPUICCKUX 3aPsIOB

Ypok-uccnenoBasue
"DnexTpuzanus Tel
UHIYKIUEU U IIpU
COTMPUKOCHOBEHUN"
BzaumopencTBue 3apsyKeHHBIX
ten. 3akoH Kyrnona

https://m.edsoo.ru/9E8SKDQMD

https://m.edsoo.ru/JALQFK67]

https://m.edsoo.ru/LIJCQZZS9

32

DJIEKTPUYECKOE MOJIE.
HanpsxeHHOCTB
3JEKTPUYECKOTO TOJIA.

https://m.edsoo.ru/N79CZGZ1J




33

[TpuHUIMI CyTIepHO3UINH
ANEKTPUYECKHUX TOJEN
Hocurenu snextTpuueckux
3apsiA0B. DJIEMEHTapHBII
3apsia. CTpoeHue aToma

https://m.edsoo.ru/AFOIKADMV

34

IIpOBOHUKY U TUATEKTPUKH.
3aKOH COXpaHEHHUs
3JIEKTPUYECKOIO 3apsijia

https://m.edsoo.ru/USJR991PB

35

36

37

38

Pemenue 3anau Ha
MIPUMEHEHHE CBOMCTB
ANEKTPUYECKUX 3apsiI0B

DIIEKTPUUYECKHI TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.
HCTOYHMKH 3JIEKTPUYECKOTO
TOKa

JlercTBUA 2IIEKTPUYECKOTO
TOKa

Ypok-uccnenoBanue
"JlelcTBHE AIEKTPUIECKOTO
HOJIs1 Ha IPOBOJHUKH U
JUDJIEKTPUKH"

https://m.eds0o0.ru/SXWWOSWJ5

https://m.edsoo.ru/IS 1IMP3J3M

https://m.eds00.ru/Q8WUTCKVT

https://m.edsoo.ru/ZHMKZM4JU

39

DIIeKTPUUECKHUI TOK B
MeTalIaxX, KHUJIKOCTSAX U ra3ax

https://m.edsoo.ru/E4ACOOOYPF

40

41

DJIeKTpUYecKas 1enb U e€
COCTaBHBIC YaCTH

Cuna Toka. JlaboparopHas
pabota "U3mepenue u
pPEryJIMpOBaHHUE CUITBI TOKA"

0.5

https://m.edsoo.ru/ROW7KUDDO

https://m.edsoo.ru/9LHH7UNIJI




42

43

44

45

46

47

48

DJeKTpUYeCKOoe HapsKEHHE.
Bonbr™merp. JIabopaTopHast
pabota "H3mepenue u
pEeryIupoBaHKe HAPSHKEHUS "

COHpOTI/IBJ'ICHI/IC IMPOBOAHHKA.
Y,I[CJ'IBHOC COIMIPOTUBJICHHUE
BC€IICCTBA

JlaGopaTopHnas pabota
"3aBUCUMOCTH
AIEKTPUUYECKOTO
COIMPOTUBIICHUS IPOBOIHUKA
OT €ro JUIMHBI, TIOMIAIN
MOTIEPEYHOTO CCUCHUS U
Marepuana"

3aBUCHUMOCTEH CUJIBI TOKA OT
HanpspkeHus. 3akodH Oma jyuist
ydacTka Ienu

JlaGoparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHHUS
pe3ucTOpa M HANPSHKSHSI Ha
pesucrope"

[TocnenoBarenbHOE U
napanjielbHOe COeAMHEHUS
IIPOBOJTHUKOB
JlaGoparopHas paboTa

"ITpoBepka npaBuiIa CII0KEHHUS
HaIpPsHKECHUH TIPU

0.5

https://m.edsoo.ru/X7P0JOFGH

https://m.edsoo.ru/ESUOSPC4G

https://m.edsoo.ru/4JDASGZNX

https://m.edsoo.ru/VEZPE7Q80Q

https://m.edsoo.ru/X5THIN3RM

https://m.edsoo.ru/HJ990Q3493

https://m.edsoo.ru/VO3VYPOTS




49

50

10CJIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopaTtopHnas pabota
"[IpoBepka npaBuiia 1J1s CUIIbI
TOKa MpHU NapauieIbHOM
COCJIMHEHUH PE3UCTOPOB"

Pemenne 3amau Ha
npuMeHeHue 3akoHa Oma aJist
Pa3JIMYHOTO COCAMHEHUS
MIPOBOJHUKOB

https://m.edsoo.ru/DPAXG8PZJ

https://m.edsoo.ru/19ZEFKZ74

51

Pabora 1 MoIIHOCTH
AIEKTPUUECKOTO TOKA. 3aKOH
[xoyis-Jlenna

https://m.edsoo.ru/40AIXYN3H

52

JlaGopaTtopHnast pabota
"Omnpenenenne pabOThI U
MOITHOCTH AJIEKTPHYECKOTO
ToKa"

https://m.edsoo.ru/VR92VE8IJHA

53

DIIEKTPUUECKHE IIETTH U
NOTPEOUTENH IEKTPUUECKOMN
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/1L3KZ2XI.M

54

55

[TocTossHHBIE MATHUTHI, UX
B3aNMOJICHCTBHE
Ypok-uccnenoBanue
"N3y4yeHne nosiel NOCTOSTHHBIX
MarHuToB"

https://m.edsoo.ru/KL1ZHIKQF

https://m.edsoo.ru/1GL7RJQOR




56

57

58

MaruutHoe nojie. MarautHoe
[oJIe 3eMJIU U €T0 3HAYECHUE
IUIS JKU3HU Ha 3eMiie

[ToaroroBka K KOHTPOJIBHOM
pabote 1o Teme
"DNeKTpruYECcKue 3apsiabl.
3apspKeHHbIE Tela U UX
B3aumoiericTBus. [locTostHHBIN
AIIEKTpUYECKUl TOK"

KonTponbhas pabota no Teme
"DeKTpUUEeCcKue 3apsiabl.
3apspKeHHBIE Tea U UX
B3aumojieicTBus. [locTosTHHBIN
AIIEKTPUYECKH TOK" /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/R3XXJCRVK

https://m.edsoo.ru/RTA1IB1C5

https://m.edsoo.ru/ZISSW4Z7TW

59

PesepsHslit ypok. Pabora ¢
TEKCTaMH IO TEME
"TTocTOSTHHBIN ANEKTPUUYECKUI
ToK" / Beepoccuiickas
npoBepoyHas paboTa

https://m.edsoo.ru/EQRLKPT1U

60

OmneiT OpcTena. MaruutHoe
10JI€ DJIEKTPUYECKOI0 TOKa
MarauTHo€e 1oJie KaTyIIKH C
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

IIpumeHeHue
3JIEKTPOMArHuTOB B TEXHUKE.
JlaGopaTtopHnast pabota
"N3yuenune neiicTBus

0.5

https://m.edsoo.ru/KG8XDIUWD




62

MarHMTHOTrO MOJIS Ha
MPOBOJIHUK C TOKOM"

DIIeKTPOABUTATEIIb
IMOCTOSIHHOTO TOKA.
Hcnons3oBanne
3JICKTpOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U
Ha TpaHcnopte. JJaboparopHas
pabora "KoHcTpyupoBanue u
U3y4eHue paboThl
aneKTpoaBUraTes"

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

63

64

65

66

67

Omnbiter @apazes. 3akoH
3H€KTp0MaFHHTHOﬁ HHAYKIUH.
[IpaBuio Jlenna

Onekrporerepatop. CriocoObl
MOJTyYEHUS DIEKTPUIECKONH
SHEpPruu. DIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPrUuu

IToaroroBka K KOHTPOJIBHOM
paboTe mo Teme
"DIeKTpUUeCKre U MarHUTHBIE
sBiIeHus"

KonTpomnpHas pabota mo Teme
"DNIeKTpUUECKNE U MAaTHUTHbIE
ABJICHUS"

PeseprHrlit ypok. Pabora ¢
TekcTaMu 110 TeMe "TennoBrlie
siBieHus"”

https://m.edsoo0.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A

https://m.edsoo.ru/GFS9PNC8B

https://m.edsoo.ru/APBXXTADS

https://m.edso00.ru/4B8GKYQ1X




PesepHbIii ypok. Pabota ¢
68 TEKCTaMU II0 TEME
"MarguTtHble aBiaeHud"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5

https://m.edsoo.ru/ISHXLLTXX




9 KUIIACC

Ne
n/n

Tema ypoka

Mexanndeckoe JBUKCHUC.
MaTepI/IaIIBHaH TOYKa

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/UP3I88VCD

Cucrema orcuera.
OTHOCHUTENBHOCTD
MEXaHUUYECKOIr'0O IBUXKECHUS

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE NIPsIMOJIMHEWHOE
JBUKECHUE

HepaBaomepHoe
IIPSIMOJIMHEMHOE IBH)KEHUE.
CpenHsisi © MTHOBEHHAs
CKOPOCTH

IIpssmMonuneiHoe
PaBHOYCKOPEHHOE JIBUIKEHHUE.
Yckopenue

https://m.edsoo.ru/E65RWOZKO0

https://m.edsoo.ru/L043PYTGB

https://m.edsoo.ru/SKUYWCHBO0

CkopocTh NpSIMOJIMHEHMHOTO
PaBHOYCKOPEHHOTO JIBM)KEHUSI.
I'padux ckopocTH

https://m.edsoo.ru/HXCDF3ZC8

JlaboparopHnast pabota
"OnpeneneHne yCKOpeHus Tea
MIPH PaBHOYCKOPEHHOM
JBHKCHHH 110 HAKIIOHHON
MJI0CKOCTH"

https://m.edsoo.ru/1 KKINJFOS8




CB00OgHOE MaIeHHE TEIL.

8 https://m.edsoo.ru/NMQA4GGEQ
OmnsiTel [Nanuies
PaBHOMEpHOE ABMKEHUE TIO

.Ile

9 ORPYHHOCTH plfoﬂ 1 Hactota https://m.edsoo.ru/PVRBIDTTH
obOparmenus. JInHeiHas u
YTJIOBasi CKOPOCTH

€HTPOCTPEMUTEILHOE

10 Henrpoctpemurens https://m.edsoo.ru/OSLFGWEZY
YCKOpEHHUE
IIepBb1it 3ak0H HproTOHA.

11 https://m.edsoo.ru/TADTURL3K
Bexkrop cuibr
Bropoii 3axkoH HerotoHa.

12 p B https://m.edsoo.ru/5SA28NGVEV
PaBHogeiicTByIOIIAs cria
Tpertuii 3axoH HeroToHa.

13 PETHH 3AKOH HBIOTOH https://m.edsoo.ru/XPFY G64RM
Cyneprno3unus cui
P

14 CHICHHE 3331 Ha HPUMCHCHHC htps://m.eds0o.ru/GEM2S4HK9
3axoHOB Hbrorona

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
Pemenne 3ama4a no teme «Cuna

16 HHICHHE Sa/a% MO TeM i https://m.edsoo.ru/HML1AMN12
YIOPYTOCTH
JlaGopatopHnas pabora

17 «OmnpenenenHne KECTKOCTH https://m.edsoo.ru/T4PAJAFV 1
TIPYKUHBD)

18 Cuna tpenus https://m.edsoo.ru/B4WPRASI7
Pemenne 3ama4u mo teme «Cuna

19 HHerH LT O TEME «uit https://m.edsoo.ru/PJDH2DCIT
TPCHUS
JlaGopatopHnas pabora

20 "Onpenenenue kodpdunrenrta https://m.edsoo.ru/CS6RD8K X8

TPEHUS CKOJIbKEHUS"




21

22

23

24

Permrenue 3agad mo reme
"3axonsl HeroTona. Cuia
ynpyroctu. Cuia Tpenus"

Cuna TSKeCTH U 3aKOH
BCEMUPHOI'O TATOTEHUS.
YckopeHue cBOOOAHOTO
naIeHus
Ypok-koHbepeHIus
"JIBUKEHUE TET BOKPYT
IPaBUTALMOHHOTO [IEHTpa
(Conueunas cucrema).
lamaktuku"

Pemenue 3amau nmo teme "Cuna
TSDKECTH U 3aKOH BCEMHUPHOTO

TAroreHus"

https://m.edsoo.ru/VT3T38KBU

https://m.edsoo.ru/MEETXGF6Q

https://m.edsoo.ru/BLGGQ9259

https://m.eds0o0.ru/VO2GVEYAT

25

[IepBas kocMu4eckast CKOPOCTb.
HesecomocTs u neperpysku

https://m.edsoo.ru/563XRG6ED

26

PaBHOBeCHE MaTepuaIbHOI
TOYKU. AOGCOJIIOTHO TBEPI0E
Teno. PaBHoBecue TBEPAOTO

TeJla ¢ 3aKPEIIEHHON OChIO
BpalleHus. MOMEHT CUIIBIL.
entp TsKECTH

https://m.edsoo.ru/AONEMB459

27

PaBHOBeCHE MaTepUaIbHOI
TOYKU. AOGCOIFOTHO TBEP0E
Teno. PaBHoBecHe TBEPAOTO

TeJla C 3aKPEIIIEHHON OChIO
BpauieHusl. MOMEHT CHUIIBIL.
enTtp TsKECTH

https://m.edsoo.ru/GAMQW4SLS
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30

Permrenue 3agad mo reme
"MowmeHT cuibl. LlenTp
TsoKecTH"

[ToaroToBka K KOHTPOJIBLHOM
pabore 1o Teme
"MexaHn4yecKoe IBUKEHUE.
BzaunmoneiictBue ten"

KonTponbhas pabota no teme

"MexaHn4yecKoe IBUKEHUE.
BsaumopeiictBue Ten"

https://m.edso0o.ru/0QJSN205C

https://m.edsoo.ru/8D7SUVXS5]J

https://m.edsoo.ru/J1BOUJ2YG

31

Nmnynsc Tenma. UMImysbsc Cuisl.
3aKOH COXpaHEHMs UMITYJIbCA.
Ynpyroe u Heynpyroe
B3aMMOJEHCTBUE

https://m.edsoo.ru/7PISBWQD2

32
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34

Pemenue 3anau no teme "3akoH
COXpaHEHHUs uMIysbca"
VYpoxk-koHpepeHuus
"PeakTUBHOE JBUIKEHHE B
MIPUPOJIE U TEXHUKE"

Mexanunueckas paboTa u
MOIIHOCTb

https://m.edsoo.ru/LQO6EH8F9

https://m.edsoo.ru/3UH32H4RL

https://m.edsoo.ru/FCOHVOYXP

35

Pabora critbl TSDKECTH, CHITBI
YIPYTOCTH U CUJIbI TPEHHUS

https://m.edsoo.ru/Y4H20OMDHI

36

JlabopaTopHas pabota
«Omnpenenenne pabOThHI CHITBI
TPEHUS IIPU PaBHOMEPHOM
ABHWXKCHUU TCJIa 110
TOPU30HTAILHOM TOBEPXHOCTH)

https://m.edsoo.ru/609HFE1P8
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CBs3b 3HEprUU U paboTHI.
ITorenumanpHas SHEpPIrust
Kunernyeckas >Heprus.

Teopema 0 KHHETHYECKOM
SHEPrUn

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/ WKXL7NXVR

39

3aKOH COXpaHEHUS SHEPTUU B
MEXaHUKe

https://m.edsoo.ru/FMM2S69EB

40

41

42

Jlaboparopnas pabota
«M3yueHue 3aK0Ha COXpaHCHHS
SHEPTUM»

KonebaTenpHoe ABMKCHUE U
ero XapaKTEePUCTHKH
3aryxaromue KoieOaHusl.

BrinyxaeHnsie koneOaHusl.
Pezonanc

https://m.edso0.ru/OTVK8KIXB

https://m.edsoo.ru/3EQ3BHBZ3

https://m.edsoo.ru/I3ZKD2M12
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MaremMaTnyeckuii u
MPY>KUHHBIA MAaSTHUKH

Ypoxk-uccienoBanue
«3aBUCUMOCTD TIepHOJa
KOJICOaHHH OT )KECTKOCTH
NIPY>XUHBL ¥ MACCHI IPy3a»

HpeBpameHHe OHEPTHUHU Ipu
MEXaHHUYECKHX KOJICOaHHUSIX

JlabopaTopHas pabota
«OrmpeneneHne 4acToThl U
nepuoja Konebanui
MPYXKUHHOTO MasiTHUKa»

https://m.edsoo.ru/O71PZDM11

https://m.edsoo.ru/BACA6R4KS

https://m.edsoo.ru/RPN7BU655

https://m.edsoo.ru/FV1Y2NUGC




47

JlaGopaTopHas paboTta
«[IpoBepka HE3aBUCHMOCTH
nepuoja Kojebanuii rpysa,
MOJIBEIIICHHOT0 K HUTHU, OT
MAacCBhI Tpy3a»

https://m.edsoo.ru/6YGEHWS&DT

48
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50

MexanndecKre BOJIHEI.

CBolCTBa MEXaHHYSCKUX BOJIH.

[IpononbHbIe U IONIEPEUHbIE
BOJIHBI

Ypok-koH(bepeHus
"MexaHH4YeCKHE BOJIHBI B
TBEpAOM Teie. CelicMuueckue
BOJHBI"

3Byk. Pacnipoctpanenue u
OTpa)keHHE 3ByKa

https://m.edsoo.ru/QHBQ3U5SXV

https://m.edsoo.ru/6PNOHXSJA

https://m.edsoo.ru/NTZLRXDBS5

51

Ypoxk-uccienoBanue
"HaOmroneHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"

https://m.edsoo.ru/SRPRGGZVS
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54

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKHNA PE30HAHC
Ypok-koHbepeHIus
"VbpTpa3ByK U MH(PaA3BYK B
MIPUPOJIE U TEXHUKE"

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme "3aKOHBI
coxpaHeHusa. MexaHnueckue
Koye0aHus ¥ BOJHEI"

https://m.edsoo0.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

https://m.edsoo.ru/7YAJAVS5TM
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KontponbHas paboTa mo teme
"3aKOHBI COXPaHEHHUSI.
MexaHu4ecKue KojacOaHus u
BOJIHBI"

DNeKTpOMarHuTHOE MOJIE.
DNeKTPOMarHUTHBIE BOJTHBI
CBolicTBa 3JIEKTPOMArHUTHBIX
BOJIH

https://m.edsoo.ru/ZVD7744VH

https://m.edsoo.ru/KAKC7HSCG

58

Ypok-koupepenmus "llkana
ANIEKTPOMArHUTHBIX BOJIH.
Hcnonn3oBanue
AJIEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOM CBA3U"

https://m.edsoo.ru/7E1J2VY03

59

VYpok-uccnenosanue "M3yuenue
CBOMCTB 2JIEKTPOMArHUTHBIX
BOJTH C ITOMOIIIbI0 MOOMIIBHOTO
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

61

62

Pemenue 3amau Ha
ONpPEAEIICHUE YaCTOThI U JUTUHBI
3JIEKTPOMATHUTHOMN BOJIHBI

DneKTpOMarHuTHas MPUpPoa
cBera. CKOpOCTh CBETA.
BostHOBBIE CBOMCTBA CBETA

HcTounuku cera.
[IpssMonuneiHOE
pacnpoCcTpaHEHHUE CBETA.
3armenusa Comnnua u JIyHsl

https://m.eds00.ru/ WIGCO6QSN

https://m.edsoo.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN
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65

3aKOH OTPaKEHHS CBETA.
3epkana. Pemenue 3a1au Ha
MIPUMEHEHHE 3aKOHA OTPAKCHHUS
cBeTa

[Ipenomnenue cBera. 3akoH
MIPEJIOMIICHUS CBETa

[TonHOE BHYTpEHHEE OTPAKECHHE
cBera. Vcrosb30BaHue MOTHOTO
BHYTPCHHETO OTPAXXCHHUS B
OINITUYECKUX CBETOBOJIAX

https://m.edsoo.ru/QONUKCDOB

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7HV6E2W

66

Jlaboparopuas pabora
"UccenoBanue 3aBHCUMOCTH
yria MpeJoMIIEHUS CBETOBOTO
Jy4a OT yIJia najeHus Ha
rpanuiie "Bo3nyx-cTekno""

https://m.eds00.ru/R80OIT10S

67

VYpok-koHpepeHus

"M cnoibp30BaHKe TOJIHOIO
BHYTPEHHETO OTPAKEHUS:
CBETOBO/IBI, OIITHKOBOJIOKOHHAS
CBS3b"

https://m.edsoo.ru/0OL9F63ZRU

68

JIuusel. OnTnyeckas cuia
JIMH3EI

https://m.edsoo.ru/ZV702L97F

69

70

IToctpoenue n3odpaxeHuii B
JMH3aX

JlaGopatopHnas pabora
"Onpenenenue GoKycHOTO
paccTosHUS U ONTHYECKON
CHUJIBI COOMpArOIIEH JTNH3HI"

https://m.edsoo.ru/MWU2YHLIN

https://m.edsoo.ru/3XTVNZNIJ
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Ypok-koH(bepeHIus
"Ontuyeckue JIMH30BbIE
npubopsr"

I'ma3 kak ontuyeckas cucremMa.
3penue

https://m.edsoo.ru/KKVRKOP3D

https://m.edsoo.ru/KP1 ACI9PW

73

Ypok-koHpepenrus "eexTo
3penus. Kak coxpanurts 3peHue"

https://m.edsoo.ru/ZKWLQ3CHI

74

75

Paznoxenue 6enoro ceera B
cnektp. OnbiTel HptoTOHA.
CrnoxeHue CreKTpaIbHbIX
uBeToB. Jlucrnepcus cBera

Jlaboparopnas pabota "OnbIThI
10 Pa3JI0KEHHUIO O0eIoro CBeTa B
CIICKTp U BOCTIPUATHIO I[BETA
MIPEIMETOB TIPU UX
HaOJII0JICHUHU Yepe3 [IBETOBBIC

¢bunabTpe"

https://m.edsoo.ru/ZPRFN4D5V

https://m.edsoo.ru/ESISL6TCH

76

77

78

VYpok-nipaktukym "BonHoBbie
CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHus 1 nuppaxnus”
OmnsiThl Pesepdopna u
IJIaHEeTapHasi MOJEINb aTOMa

[Toctynatel bopa. Moneins
atoma bopa

https://m.edsoo.ru/A1F3HB8Y9

https://m.edsoo.ru/P922QVFIV

https://m.edsoo.ru/OBJPHE0G?2

79

Hcnyckanue u normnonieHue
cBera aToMoM. KBaHTEI.
JIunenyaThie CIIEKTPHI

https://m.edsoo.ru/MILRTHPCO




YpoK-npakTUKyM

80 "HabmnroneHue crekTpoB https://m.edsoo.ru/7NCLNW296
ucmyckanus'"

81 PagnoakTUBHOCTE U €€ BUILI https://m.edsoo.ru/22H32JWLM

82 CTpoeiHe aToMHOro A7pa. https://m.edsoo.ru/IRVESKOFK
Hyxnonnas monens

83 PaHOAKTHBHbIC NPEBPALLCHHA. https://m.edsoo.ru/RA796TPSP
H3otorbl
Pemenue 3agau no teme:

84 "PagnoakTUBHBIC https://m.edsoo.ru/WX2HQP2S6
npespaiieHus"

85 [lepuona monypacnana https://m.edsoo.ru/WZDJCOES87
Ypok-koH(bepeHus

86 "PannoakTuBHBIE U3TyYEHUS B https://m.edsoo.ru/X1J4002C4
MpUPOE, MEAULINHE, TEXHUKE"
SAnepHble peakuuu. 3aKOHBI

87 COXpaHEHUd 3apsAI0BOI0 U https://m.edsoo.ru/YOQ2XMKOOQ
MAacCOBOTO YHCEN
DHeprus CBSA3U aTOMHBIX SIJIEp.

88 https://m.edsoo.ru/NSTEUFIO3
CBs13b Macchl U SHEPTUU

89 ,l')emeHHe 3a1at o T,eMe https://m.edsoo.ru/OD4KHLQ4T

S nepHblie peakuuun

Peakunu cuHTe3a U neaeHust

90 anep. ctounuku sHeprun https://m.edsoo.rut/RMBFQBND7
ConHiia u 3BE311

91 Ypok-Kkondeperns "Snepras https://m.eds00.ru/QTNWFW90Q

sHepreTuka. JlencTeus
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94

palMOAKTUBHBIX M3JIy4YE€HHUH Ha
JKUBBIE OpraHU3MbI"

[ToaroToBka K KOHTPOJIBLHOM
pabote 1o Teme
"DNEeKTpOMarHuTHOE MOJIE.
DIEeKTPOMArHUTHBHIE BOJTHBI.
KBanToBble sBaeHus"

KonTponbhas pabota no teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanrtoBsie siBneHus"

[ToBTOpenue, obo0IEHNE.

JlaGoparopubie pabOTHI MO
Kypcy "B3aumopeiictBue ten"

https://m.edsoo.ru/TBOXB9TUO

https://m.edsoo.ru/SUTJAFD6U

https://m.edsoo.ru/2GFCLIOJJ

95

[ToBTOpenue, obo0IEHNE.
Pemenne pacueTHsIX U
Ka4eCTBEHHBIX 3a/1a4 M0 TEME
"TemnnoBsle nponecch”

https://m.edsoo.ru/MMINLZOSQ

96

[ToBTOpEeHue, 060061IEHNE.
Pemenne pacueTHsIX U
Ka4yeCTBECHHEIX 3a/a4 110 TEME
"KIIJI TerioBeIX aBUTaTeiaci”

https://m.edsoo.ru/H7HKU30G3

97

[ToBTOpEeHue, 060061IEHNE.
Pemrenne pacueTHsIX U
KaueCTBEHHBIX 3aJa4 10 TeMe
"KII anexkTpoycTaHOBOK"

https://m.edsoo.ru/ XP2HRNAY4

98

IToBTOpenue, o0o0mIEeHNE.
JlabopaTopHbie pabOTHI 1O
Kypcy "CBeToBble sIBJICHHS"

https://m.edsoo.ru/FK30FNRHX




[ToBTOpeHME, 0000IIEHNE.
99 Pabora ¢ TekcTamu o treme

"3aKOHBI COXpPAHEHUS B
MexaHuke"

[ToBTOpeHME, 0000IIEHNE.
100 Pabora ¢ TekcTtamMu o TeMe
"Konebauus 1 BOJIHBL"

[ToBTOpeHME, 0000IIEHNE.
101 Pabora ¢ Tekcramu o TeMe
"CBeToBbI€ ABIcHUA"

https://m.eds0o0.ru/91XS3CXDT

https://m.edsoo.ru/L3YKVIINT

https://m.edsoo.ru/LG327I1SQ6

[ToBTOpEeHME, 0600IICHNE.
102 Pabora ¢ TekcTamu o Teme

"KBanToBas u siaepHas ¢puzuka'

https://m.edsoo.ru/W7IE16NUS8

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

27




IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

1.1

HCII0JIB30BaTh U3YUCHHBIC ITIOHATHUA

1.2

1.3

pas3imiaTth SABJICHUS IO OIIMCAHHIO UX XaPAaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bl/ISI/I'-IGCKOG SBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue SBJICHUS B IPUPOE,
MIPH 3TOM HIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

1.4

1.5

ONMCHIBATh M3y4YEHHBIE CBOICTBa Tel M (pU3MUECKUE SBIEHUS,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, NPU OMNMCAHUM IPABUILHO
TPAKTOBaTh (PU3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, HX
0o003HaUeHUsT M eIUMHHULBl (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMysbl, CBS3BIBAIONIME JaHHYIO (HU3MYECKYI0 BEIHMYMHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKH N3yUYEHHBIX 3aBUCUMOCTEH

(bU3UYECKUX BEITMYUH

XapaKkTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBIICHUS U TIPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, INPU ITOM J1aBaThb CIIOBECHYIO
(hopMynTUPOBKY 3aKOHa U 3alHCBhIBAaTh €r0 MaTeMaTH4eCcKoe

BBIPAKCHUC

1.6

1.7

OOBSICHATh (PU3MUECKUE SBJICHHUS, MPOLIECCHI U CBOMCTBA Tell, B TOM
YUCI€ U B KOHTEKCTE€ CHUTyallM IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH I[PUYUHHO-CIEICTBEHHBIE CBS3H, CTPOHUTH
oObsicHeHne u3 1 — 2 joruyeckux maroB ¢ omopod Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (U3UYECKUX SBICHUH, (U3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU

pemarb pacyéTHble 3a1a4 B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI U
dbopMynbl, cBsi3pIBatolMe (DU3MYECKHE BEIWYUHBI: HA OCHOBE

aHajIn3a  yCJIOBUA 3agauu 3allMChIBATh KpaTKoe€ yCJI0OBHE,




1.8

1.9

MOJICTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYIbl U TNPOBOJIUTH
pacuéTel, HAXOAWTH CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC st
pelieHus  3a7ady, OICHMBATh  PEATUCTHUYHOCTb  MOJYyYECHHOU

(hU3HYECKON BETUIMHBI

pacrno3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO DPEUIUTh MPH TOMOIIN
(u3MUeCKUX METOJO0B, B ONHCAHUM HCCJIEIOBAHUS BBIICIATH
MpoBepsieMoe  MpeArnoyioxkeHue  (rumoresy),  pasiaudyarb U
WHTEPIPETUPOBATh IMOJYUYECHHBIH pe3ynbTaT, HAXOIAUTh OIIMOKU B

XO0J¢€ oIibITa, ACJIAaTh BBIBOJLI I10 €TI0 pE3yJibTaTaM

MPOBOJIUTH OMBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SBICHUN WM
¢bu3nueckux  CBOWCTB  Tell:  (OPMYNIHpPOBATh  IMPOBEPSEMbIE
NPENOIOKEeHNsI, COOUpaTh YCTaHOBKY U3  MPEAJIOKESHHOTO

O60py,[[OBaHI/I$I, 3aIIMChbIBAaTh X0/ OIIbITa 1 Q)OpMYHI/IpOBaTB BBIBObI

1.10

BBIIIOJIHATD NPAMbBIE U3MEPEHUSA C UCIOJIB30BAHUEM aHAJIOIOBBIX U
UG POBBIX MPUOOPOB, 3AMMCHIBATH MMOKa3aHHUs MPHOOPOB C YyIETOM

3a/ITaHHOW a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

1.12

MPOBOJIUTH HCCIIEOBAHUE 3aBHUCHMOCTH OJHOW  (PHU3UUECKOM
BEJIMYHUHBI OT JAPYrOMl C HCIOJIb30BAHUEM MPSAMBIX W3MEPEHHUI,
y4acTBOBaTh B IJIAHUPOBAHUHU Y4eOHOrO HCCIENOBaHUS, COOMPATh
YCTaHOBKY U BBIINOJIHATH M3MEPEHUs, CIEeAys IPEII0OKEHHOMY
I1aHy, (UKCUpPOBaTh pE3yJbTaThl IOJTYYEHHOM 3aBUCHUMOCTH
(Gu3NYEeCKUX BEIMYMH B BUJE NPEAJIOKEHHBIX TaOIUIl U TpaHKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

IMPOBOANUTE KOCBCHHBLIC HU3MCPCHHA q)HSI/I‘IeCKI/IX BCJIIMYUH, CJIICAYA
HpeﬂHOX(eHHOﬁ HHCTPYKIUU: IIprU  BBIIIOJIHCHUU I/I3MepeHHﬁ
C06I/IpaTI> OKCIICPUMCHTAJIIbHYIO YCTAHOBKY W BBIYUCIATH 3HAYCHHC

HCKOMOM BEITUYHNHEI

1.13

CO6J'II-OIL8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYIOBAaHUEM

YKa3bIBaTb IIPHUHIMIILI }IeI\/'ICTBI/ISI HpI/I60pOB U TCXHUYCCKUX
YCTpOﬁCTB, XapaKTCPU30BaTh MPUHIHUIIBL ,Z[CﬁCTBPIH HN3YUCHHBIX
HpI/I60p0B N TCXHUYCCKUX yCTpOfICTB C IIOMOIIBIO HX OIIMCAaHU,
HUCIIOJIb3YsA 3HAHUA O CBOMCTBax (I)I/I3I/I‘-IGCKI/IX SIBICHUM WU

HE0OX0UMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

1.16

1.17

1.18

MPUBOAUTE TIPUMEPHl (HAXOIUTh HMHQPOPMAIMIO O TIPUMEPaXx)
MPAKTUYECKOTO  MCIOJIb30BAaHUS  (PU3MUYECKUMX  3HAHUM B
MOBCETHEBHON JKM3HU JUIsi  OOecleYeHus: Oe30IMacHOCTH  IPH
oOpameHuu ¢ TpubopaMHd UM TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHHS 370pPOBbS M COOJIOJACHHUS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBISATH OTOOP MCTOYHUKOB MHPOpPMALUH B ceTH MIHTEepHET B
COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAaHUM U MyTEM CpPaBHEHMS PA3IUYHBIX HCTOYHHKOB
BBIJICTATh MHPOPMAIIHMIO, KOTOpAsk SBISETCS MPOTUBOPEYMBON MIN

MOXET OBITh HEZOCTOBEPHOI

HCIIOJIb30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3alaHAN
HAay4YHOIOIYJISIPHYIO  JIUTEpaTypy (U3NYECKOIO  COJEpKaHMs,
CIIpaBOYHBIC MaTEpHaNIbl, pecypcbl ceth VHTepHeT, BiaxeThb
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

WH(OPMAIIUY U3 OJTHON 3HAKOBOW CHCTEMBI B JAPYTYIO

CO3/1aBaTh COOCTBEHHBIE KPATKUE IMMCbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMau (QU3HUECKOro
COJIep’KaHusl, B TOM 4HCJIE IyOJUYHO JIeNaTh KPAaTKUE COOOLEHUS O
pe3yabTaTax MPOEKTOB WM Y4eOHBIX MCCIENOBAHUM, MPU 3TOM
IPAMOTHO HCIIOJIB30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapar Kypca

(I)I/I3I/IKI/I, COIMPOBOKAATH BBICTYIIJICHHUC npeseHTauHeﬁ

1.19

8 KUIACC

NP BBINOJIHEHUU  y4EOHBIX MPOEKTOB M  HCCIEI0BAaHUI
pacripesienath O00S3aHHOCTH B TIpyIIe B COOTBETCTBUU C
MIOCTABJIEHHBIMHU 3aJjayaMH, CJEAUTHh 3a BBINOJIHEHUEM IUIaHA
NeWcTBUM, aJeKBaTHO OLEHUBaThb COOCTBEHHBIM BKJIaJg B
JeSITEIbHOCTD TpyMIIbI, BBICTpAauBaTh KOMMYHHUKaTHBHOE

B3aHMOﬂeﬁCTBHe, YUYUTBIBASI MHCHUC OKPYKAKOIINUX

Kon
NpoBepPsieMoro
pe3yjabTara

1.1

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

HCITIOJIBb30BaTh IMMOHATHA




1.2

1.3

pas3iinydaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (pI/ISI/I‘IGCKOC SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KalollleM MHpE, B TOM 4Yucie GU3NYecKue SBJICHUSI B IPUPO/IE,
IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SIBICHUI

1.4

ONMCHIBATh HM3y4YEHHBbIE CBOMCTBAa Tel W (PU3MUECKHE SBIICHUS,
UCTONB3ysd (U3MYECKHE BENUYMHBI, NPU OMHMCAHUH TPABHILHO
TPakTOBaThb  (DU3MYECKUN  CMBICI  MCIOJNB3YyEMbIX  BEJIMYHUH,
00O3HaYeHUs ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOIUTh
(GhopMyIibl, CBS3bIBAIONIME JaHHYIO (U3MYECKYIO0 BEIHUYHUHY C
JIPYTUMH BeTHYUHAMH, CTPOUTH TPa(UKH N3yUEHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYHMH

1.5

1.6

XapaKTCpHU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IIPU OSTOM JaBaTb CJIOBCCHYIO
(1)0pMy.]'II/Ip0BKy 3dKOHa H 3alluCblBaTb €10 MAaTCMaTHYCCKOC

BBIPAKCHHE

OO0BSACHATH (hHM3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluii MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH NIPUUMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE U3
1 — 2 nOru4ecKux maroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBHGHHﬁ, (I)I/ISI/ILICCKI/IX 3daKOHa UJIM 3aKOHOMEPHOCTU

1.7

pemarh pacyéTHble 3a1auu B 2 — 3 ENUCTBHS, UCIIONb3YS 3aKOHBI U
(dbopmynbel, CBsA3BIBAIONIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE
aHajiM3a yCJIOBHUA 3a/1a4M 3allMChIBATH KPaTKOE YCIOBUE, BBISBIISTH
HEJIOCTaTOK JAaHHBIX JUIsl PEIICHUS 3aJa4d, BHIOMpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIE AJisi €€ pelIeHus, MPOBOAUTh PACUETHl U
CpPaBHUBATH TMOJYYEHHOE 3HAYCHUE (PU3MUECKOW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

1.9

pacrio3HaBaTb Hp06HeMBI, KOTOPBIC MOXHO PCHINTH IPU IMOMOIIA
(bHSI/I'—IeCKI/IX MCTOJOB, HCIIOJIB3ysA ONHWCAHHUEC HCCICIOBAHUA,
BBLACIATH IPOBCPACMOC MPCAIIOJIIOKCHNEC, OUCHUBATL IPABUJIIbBHOCTDH

nmopAAKa IMpoOBEACHUA UCCIICIOBAHUA, ACTIATh BHIBO/IbI

IIPOBOAWTE OIBITEI 110 Ha6J'IIO}ICHI/IIO (1)I/I3I/I'-IGCKI/IX SIBJICHUH WU

¢usznyeckux  cBOMCTB  Tem:  (opMynupoBaTh  IpOBEpSEMBbIE




1.10

MPENINONIOKEHNs, COOUpaTh YCTAaHOBKY M3  MPEIIOKEHHOIO

000pyI0BaHUSs, OIMCHIBATH X0 ONbITa U (POPMYITHPOBATH BHIBOBI

BBIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUECM aHAJIOTI'OBBIX
npubOpoB M JAaTYMKOB (U3HUECKUX BEIUYMH, CPaBHUBATH
pe3ylnbTaThl M3MEpPEeHUul ¢ yd4€ToM 3amaHHOW  aOCONOTHOU

IIOrp€IIHOCTHU

1.11

1.12

MPOBOAUTHh HCCIEAOBAaHUE 3aBHUCUMOCTH OJHOW  (hu3nueckoit
BEJIMYUHBI OT JPYrol C HCHOJIB30BAHUEM IMPSMBIX H3MEPECHHI:
IUIAaHUPOBATh HUCCIENOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEeHUs, CIeays TPEUIOKCHHOMY IUIaHy, (DUKCHUpOBAThH
pe3yNbTaThl MOTYYEHHOW 3aBUCUMOCTH B BUJIE TaOIUIl U T'Pa(UKOB,

ACJIaTh BBIBOALI 110 PE3yJIbTaTaM UCCIICAOBAHNA

MPOBOJUTh  KOCBEHHBIE  M3MEpeHUsT (DU3UYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ HM3MEpPEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAys MPEIJI0KEHHON HMHCTPYKUHUH, U BBIYUCIATH

3HAa4YCHUC BCIINYHNHBI

1.13

coOnrofarh MpaBuUila TEXHUKM O€30MacHOCTH Mpu paboTe ¢

1abopaTopHBIM 000pPyIOBAHUEM

1.14

1.15

1.16

XapaKkTepu3oBaTh MPUHLUIBI JAECUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINHCAHMS, HCIOJb3Ys
3HaHUS O CBOMCTBAaX (PU3MYECKHX SIBICHUH U HEoOXOAUMBIE

(u3nuecKkre 3aKOHOMEPHOCTH

pacrno3HaBaTb MPOCTLIC TCXHUYCCKHUEC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
pUOOPHI MO CXEeMaM U CXEMaTUYHBIM PUCYHKAM, COCTABIIATh CXEMBI
JJEKTPUYECKUX LENeld C IMOCIENOBAaTENbHBIM M IapajuIeIbHbIM
COEJMHEHUEM DJIEMEHTOB, pa3juyas yCJIOBHblE OO0O3HAaYEeHHUs
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH

MPUBOJUTh TpUMEpHl (HaXoAWTh HHGQOpPMALMIO O MpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKUMX  3HAHUM B
MOBCETHEBHOW KW3HHM I obecrieueHrss O€30MacHOCTH TIPH
oOpamieHun ¢ mnpuOopaMM U TEXHHUYECKUMH YCTPOHCTBAMH,
COXPaHEHMs 370pPOBbS M COOJIOAEHHUS HOPM 3KOJIOIMUECKOTO

MOBEJICHUS B OKpY>Karolleil cpee

1.17

OCYHICCTBIIAATL IMTOUCK I/IH(l)OpMaLII/II/I (I)I/I3I/ILICCKOFO COACPIKaHUA B

cetu IHTEpHET, HA OCHOBE UMEIOIINXCS 3HAHUM U ITyTEM CPaBHEHUS




1.18

1.19

JOITIOJITHUTCIIBHBIX HWCTOYHHKOB BBIACIATH I/IH(bOpMaHI/IIO, KOTOpas

SBIISICTCS IPOTUBOPEUYUBON MIIM MOXKET OBITh HEJJOCTOBEPHOM

WCIIOJIb30BaTh TMPHU BHINOJHEHUH YYEOHBIX 3aaHUi HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUECKOrO COJIEpKaHHUs, CIPAaBOUYHbIC
Marepuaibl, pecypcbl cetu MHTepHeT; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYT'YIO

CO3/aBaTh COOCTBCHHBIE THCHbMCHHBIE U  KpPaTKUE YCTHBIC
cooOmieHusi, 0000mas uHPOpMAIUIO U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COIECpKAHUS, B TOM YHCJIE IMyOJIMYHO IMPEICTABIATH
pe3yIbTaThl IPOCKTHOM MIIH UCCIIEIOBATEIIBCKOM IEATEIbHOCTH, TIPH
9TOM TPaMOTHO MCIOJIb30BaTh M3YYECHHBIM IOHATUWHBIN anmapar

Kypca (1)I/ISI/IKI/I, COIIPOBOXKAATh BBICTYINICHUC Hpe3eHTaHHeﬁ

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

1.1

MIPH BBIMOJHEHUN YY€OHBIX MTPOEKTOB U UCCIEIOBAHUHN (PU3HUECKUX
IIPOLIECCOB paclpeaesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM 33Ja4aMM, CJEIUTh 3a BBINOJHEHUEM IUIaHA
JEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJIeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIQJ] B JESATENbHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTb

pazpemiats KOHGIUKTHI

IIpoBepsiemble peaMeTHBIE Pe3yJbTAaThl 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUA

1.2

1.3

pa3jiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

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

pacro3HaBaTh MPOSBIEHUE H3YYEHHBIX (PU3MUECKUX SIBICHUU B
OKpY’KaloIlleM MUpe, B TOM 4Hcie GU3NUecKue SIBJICHUS B IPUPOJE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUYECKYIO 337auy B yUE€OHYIO, BBIIETATh

CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PUINIECKUX SIBICHUI

1.4

OIMUCBbIBATL H3YUYCHHBIC CBOICTBA TE€I H (I)I/I3I/I‘{CCKI/IC SBJICHUA,

HCIIOJIB3YA q)HSI/ILIeCKI/Ie BCJIMYWHBI, IPH OIIHCAHUU IIPABUIBHO




TpPakTOBaThb  (DU3MYECKUNH  CMBICT  MCIOJNb3YyEMbIX  BEJIMYHUH,
0003HAYCHHUSI W COUHUIBI (PUINYCCKUX BEIHYUH, HAXOIUThH
(GbopMyIibl, CBS3bIBAIOIIME JaHHYIO (U3MYECKYI0 BEIHUYHUHY C
JIPYTUMH BeTMYUHAMHU, CTPOUTH TPa(PUKH N3yUYECHHBIX 3aBUCUMOCTEH

(1)I/ISI/ILIGCKI/IX BCJINMYHMH

1.5

1.6

1.7

1.8

XapaKTCpU30BaTb CBOMCTBa TECII, (1)I/I3I/I‘ICCKI/I6 SABJICHUA U ITPOLIECCHI,
HCIIOJIB3YA HU3YYCHHBIC 3aKOHBI, IIPU OSTOM JaBaTb CJIOBCCHYIO
q)OpMYJ'II/IpOBKy 3aKOHa M 3allucbiBaThb €ro MareéMaTH4dcCCKOC

BBIPAKECHUE

OO0BSCHATH (PM3HUECKUE MPOLIECCHI U CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalluii MPaKTHKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBJIATh IPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JOrMYecKux 1IaroB ¢ NOMOIIBIO 2 — 3 U3y4YEHHBIX CBOWMCTBA

(bU3NYECKUX SIBICHUH, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemiats pacuéTHble 3a7auu (omMparouiyecs Ha cucreMy u3 2 — 3
YpaBHEHHI1), HWCIONB3YsI 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIINE
¢usnueckue BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJaud
3alUChIBATh KPAaTKOE YCJIOBUE, BBISBIATh HEJOCTAIOIIUE WIIH
M30BITOYHBIC TAHHBIE, BRIOUPATH 3aKOHBI M (HOPMYJIbI, HEOOXOMMEbIE
IUISl pEeIeHHUs], TPOBOJUTH PAcU€Thl U OLEHUBATh PEATUCTUYHOCTH

MOJIYYE€HHOT'0 3HAaUeHUS (PU3HMUECKON BEITMUUHBI

pacClio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCHINTL IIPpU IMMOMOIIA
(1)I/ISI/I‘IGCKI/IX MCTOIAO0B, UCITOJIB3Ys OMMMCAHUC UCCIICA0OBAHUA, BBIACIIATD
IIPOBCPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATHL IIPABUIIBHOCTH IIOPAAKA
MIPOBCACHHA HCCICAOBAaHWA, [OCJIIaTb BBIBOABLI, HWHTCPIIPETUPOBATH

PE3YJIbTAThL Ha6J'IIOI[eHI/II71 " ONBITOB

1.9

1.10

MPOBOAUTh OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SIBICHUH WU
(bU3MYECKUX CBOICTB TeJl: CAMOCTOATEIBHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpYyI0BaHMS, OMUCHIBATH X0 OIbITA U €ro

pe3ynbTaThl, (OPMYJIUPOBATh BHIBOIBI

MPOBOAUTh TPU HEOOXOJAUMOCTH CEpUI0 TPSAMBIX H3MEPEHUH,
OTIpesieTisisl CpelHee 3HAUYCHHUE HM3MepseMOil BeIWYUHBI ((POKycHOE
paccTositHue coOuparomei JTUH3bI), 000CHOBBIBATH BHIOOP criocoba

U3MepeHus (M3MEpPUTEIBHOTO NPHOopa)




1.11

MIPOBOJUTH HUCCIIEJOBAHHE 3aBHCUMOCTEH (DM3MUECKHUX BEITUUYHMH C
WCIIOb30BAHUEM MPSIMBIX U3MEPEHUIN: MIIAHUPOBAThH UCCIIEAOBaHUE,
CaMOCTOSITENIbHO COOMpAaTh YCTaHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIYYEHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

l"pa(l)I/IKOB, ACJIaTh BBIBOJKI 110 PE3yJIbTaTaM UCCICA0OBaHUA

1.12

1.13

MPOBOAUTh  KOCBEHHBIE  HU3MEpPEHHs  (PU3MYECKUX  BEJIUYUH:
IUIAHUPOBATh ~ HM3MEpPEHUs,  CcOOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBIIOJHATH HW3MEPEHHUs, CHEAys MPEIIOKEHHON
WHCTPYKIMHU, BBIYUCIATH 3HAYCHHE BEJIMYMUHBI M aHAIU3UPOBATH
[OJIyYEHHBbIE PE3yJIbTaTbl C YYETOM 33JaHHOM MOIPEIIHOCTH

U3MEPEHUN

coOnrofaTh MpaBuUja TEXHUKM Oe3omacHOCTH Ipu  pabdoTe cC

1abopaTopHBIM 000PYIOBAHUEM

1.14

1.15

1.16

1.17

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUEHHBIX (DPU3MUYECKUX MOJelneit:
MaTepualbHas TOYKa, AaOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHUK CBETa, JyY, TOHKas JMH3a, IJaHeTapHas MOJeNb aroma,

HYKJIOHHag MOACJIb aTOMHOI'O Apa

XapaKTepu3oBaTh MPUHLUIBI JAECUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX ONMCAHMS, UCIOJIB3Ys
3HaHUS O CBOMCTBAaX (DU3MYECKUX SBICHUH U HEoOXOAUMBIE

(u3nyeckre 3aKOHOMEPHOCTH

HCIIOJB30BAaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TE€XHOJOTMYECKUX MPOIECCOB MPH PEHICHUH Y4eOHO-NPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOSHUS U300paKeHUH B IIJIOCKOM
3epKaJjie ¥ COOMparoIei TNH3e

MPUBOJUTE TpUMEpHl (HaXoAWTh HHGMOpPMALKMIO O MpUMEpax)
MPAKTUYECKOTO  MCIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUM B
MOBCETHEBHOM JKM3HM Ui oOecredeHus Oe30MacHOCTH IMpu
oOpamieHun ¢ mnpubopaMM U TEXHHUYECKUMH YCTPOHCTBAMH,
COXpAaHEHUS 3J0pOBbS M COOJIOACHHS HOPM DKOJOTHYECKOTO

MOBEJICHUS B OKpY>Karolleil cpeje

OCYILIECTBIATh MOUCK HH(pOpMAIMK (PU3HMUECKOrO COAEpKaHHS B
cetu HTEepHET, caMOCTOATENbHO (HOPMYIHPYs MOUCKOBBIN 3aIpoc,

HaxoauThb myTn OonpeaAcCjICHUusA  OOCTOBCPHOCTU HOJ'Iy‘-ICHHOfI




1.19

1.20

1.21

nHpOpMauu Ha OCHOBE MMEIONTUXCS 3HAHWU W JOTOJTHHUTEIBHBIX

HCTOYHHUKOB

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

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIC COOOINEHHUS Ha
OCHOBe HH(GOpMAalUU M3 HECKOJIBKHX HCTOYHUKOB (UIUYECKOTO
COJIepKaHusl, MyOJIMIHO MPEICTABIATh PE3YJIbTaThl IPOCKTHON WU
HCCIEAOBATENIbCKOM  NIE€ATENIbHOCTH, P 3TOM  TI'PaMOTHO
HCMOJIb30BAaTh HM3YYCHHBIM TMOHATUMHBIM anmapar HM3y4aeMoro
pasnena (U3MKH M COMPOBOXKIATh BBICTYIUICHUE TMPE3CHTAIUeil C

y4€TOM 0COOCHHOCTEW ayJUTOPUN CBEPCTHUKOB

MIPH BBITIOJTHEHUHU y4eOHBIX IPOCKTOB U UCCIICAOBAHUHN (PU3UIECKUX
IIPOLIECCOB pacIpesiesiATh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CIECIUTHh 3a BBIIIOJIHEHUEM IUIAHA
JNEUCTBUM M  KOPPEKTUPOBATH  €ro, aJeKBATHO OLIEHUBATh
COOCTBEHHBIM BKJIaJ] B JEATEIBHOCTb TPYIIbl, BBICTPAUBATh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBHE, INPOSABIAS  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsieMble Y1eMEHTHI COAEPKAHUA

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIET'O MHUPA

1.1

Odu3uka — Hayka O mpupoje. SBiIeHHS NPUPOIBI.
®dusnueckue SBJICHUS: MEXaHUYECKUEe, TEIUIOBBIC,

OJICKTPUYCCKUEC, MArHUTHBIE, CBETOBBIC, 3BYKOBEIC

1.2

Ouznyeckue BenMUuHBL. M3MmepeHue (uznuecKux
BenuuuH. Duszmueckue npubopel. IlorpemHocTsb

n3MepeHuil. MexayHapoaHasi cucteMa eJIMHULL

1.3

1.4

ECTGCTBCHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6J'IIOI[CHI/Ie,
IIOCTAaHOBKA HAYYHOTI'O BOIIPOCA, BBIABWIKCHUC I'MIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKC T'HIIOTE3, 00BsACHEHHE

Ha0JII0JaEMOTO SBJICHUSA

Onucanne pU3NYECKUX SBICHUN C TTOMOIIBIO MOIEICH

1.5

[IpakTrueckue pabOThI:
N3mepenue paccTossHUAMN.
N3mepenue 06bEMa KUAKOCTH U TBEPIOTO TENA.
Ornpezenenne pa3MepoB MajbIX TeJ.
N3mepenue TEMIIEpaTypbl npu IIOMOIITH

KUJKOCTHOTO TEPMOMETpPA U JaTUYMKA TEMIIEPATYPbI

INEPBOHAYAJIBHBIE CBEJJIEHI A O CTPOEHUUN BEIIECTBA

2.1

22

2.3

24

CrpoeHue BelecTBa: aTroMbl M MOJIEKYJBI, HX
pa3zMepsl. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEIIECTBA

JBuxeHnne dyactuil BemiecTBa. CBSI3b  CKOPOCTH
JOBWKEHMSI 4acTHLl € Temmeparypoil. bpoyHoBckoe
nBUKeHHe, U dy3us

B3aumoaeicTBue yacTHIl BEILIECTBA: IPUTSIKEHUE U
OTTaJKHUBaHUE

ArperaTHble COCTOSIHHSI BEILIECTBA: CTPOEHUE Ta30B,

KHUIKOCTeH W TBEPABIX  (KPUCTAUIMYECKHUX)  Tell.

Bzanmocs3b MCKOY CBOMCTBaMH BCIICCTB B PA3HBIX




2.5

2.6

arperaTHbIX COCTOAHHUAX HW HX ATOMHO-MOJICKYJIAPHBIM

CTPOEHUEM
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI

[IpakTuueckue padbOTHI:
Onenka jauaMerpa aroMa METOJIOM psIoB  (C
ucrolib30BaHueM ¢otorpaduii).
OnpIThl IO HAOMIOACHUIO TEIJIOBOIO PACIIUPEHUS
ra3os.
OnpITel 10 OOHApPY)KEHHUIO  JEUCTBUS  CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexanunueckoe JIBUYKCHHUE. PaBHOMepHOE 51
' HEPABHOMEPHOE JIBH)KEHUE
32 Ckopoctb. Cpenssisi CKOPOCTb IPU HEPABHOMEPHOM
' JBUKEHUM. Pacdy€r myTH 1 BpeMEHM IBUKEHUS
SIBnenue nHepuuu. 3aKOH MHEepUuHU. B3anMopelicteue
33 TEJ KaK MPUYMHA U3MEHEHUSI CKOPOCTU JIBUYKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHocts  BemectBa. CBA3b  INIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B €IMHMIIE 00bEMA BEIlleCTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEJ
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuiibl ¢
' MIOMOLUIBIO JUHAMOMETPA
37 SIBnenue TAroTeHus u cuia Tsbkectu. Cuna TsHKecTu
' Ha Jpyrux maHerax. Bec temna. HeBecomocTs
38 Cuna tpenus. TpeHue CKOIBXKEHUS U TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 CrnosxeHue cuj, HalmpaBJIEHHBIX MO OJHOW IPSIMOM.
' PaBHOnelicTBYIOIIIAsA CHIT
[IpakTuyeckue paboOTHI:
OnpeneneHne CKOPOCTH PaBHOMEPHOTO JBUKEHHS
3.10 (mapuika B KHJIKOCTH, MOJETH JJIEKTPUYECKOTO

apTomMoOmIIT W Tak pgainee). OmnpeneneHue CpenHen

CKOPOCTH  CKOJIbKCHHA 6pyc1<a WM [MapuKa 110




3.11

3.12

HaKJIOHHOM IJIOCKOCTH. OrmpeneneHne IUIOTHOCTH
tBépHoro  Tena.  OmBITBI,  JAEMOHCTPUPYIOIIHE
3aBUCHUMOCTD pacTshKeHus (nedopmariuu) npy>KUHbBI OT
MPWIOKEHHON cuiibl.  ONBITHI, JIEMOHCTPUPYIOIIUE
3aBHCUMOCTh CHJIBI TPEHHS CKOJIBKCHHUS OT Beca Tela U

XapakTepa COMPHKACAIONINXCS TOBEPXHOCTEH

®du3nuecKue BICHUS B IPUPOJIE: IPUMEPHI ABUKEHUS C
Pa3IMYHBIMH CKOPOCTSIMH B )KMUBOM U HEKUBOM MPUPOJIE,

JICCTBHUE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCTpoucCTBa: TUHAMOMETP, NOAIINITHUKA

TIABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

4.1

HaBnenue TBEpnoro tena. CrocoObl yMEHbILIEHUS U

YBCJIMYCHUS NABJICHUA

4.2

I[aBJIeHI/IC rasa. 3aBUCUMOCTh JaBJICHHUA TIa3a OT

00BEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

4.7

4.8

4.9

Hepez[aqa JaBJICHUA TBépI[BIMI/I TCJIaMU, )KUJIKOCTAMU U

razamu. 3axoH Ilackais. IITHeBMaTHUEeCKHE MAIIMHEL

3aBUCUMOCTh JIaBJICHUS JKUJIKOCTU OT TJIYOWHBI.
I'aapocraTuyeckuii napajiokc. CooOmmarorecs

cocynsl. ['mapaBnnueckre MeXxaHU3Mbl

Atmocdepa 3emnu U arMmocepHOe JaBIICHUE.
[IpyumHBl CyIIECTBOBAHUS BO3AYIIHOW 000JIOUKH
3emuu. OmnpIT Toppuyennu. 3aBUCHUMOCTH
aTMOC(EepHOro JaBJIEHHUs OT BBICOTHl HaJl YPOBHEM
Mops

Nsmepenne armocdepnoro nasnenus. [Ipubopsr st
U3MEpEHUs: aTMOC(EPHOTO AaBICHUS

JleficTBHE JXHUIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX
Teso. BrlTankuBaromas (apxumenoBa) cuia. 3aKoH
Apxumena

[TnaBanue ten. Bo3gyxormnnaBanue

[IpakTuueckue padbOTHI:
HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJE OT

o0béMa MOrpyX€HHOH B IKHAKOCTb 4YacTH Tena.




4.10

4.11

OnpeneneHre BBHITATIKUBAIOLIEH CHUIIbI, JEHCTBYIOLICH
Ha TeJo, MOrpykEéHHoe B KUAKOCTh. [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOIIEH
Ha TEIIO B JKUJIKOCTH, OT MacChl Telia. OIBITHI,
JIEMOHCTPUPYIOIIHE 3aBUCUMOCTh  BBITAJIKUBAIOLICH
CHJIBL, ICHCTBYIOIIEH Ha TENO B JKUIKOCTH, OT 00bEMa
MOrPY>KEHHOM B JKMIAKOCTh YaCTH Teja U OT INIOTHOCTH
xkunkoctu.  KoHcTpyupoBaHue — apeoMeTrpa WU
KOHCTPYUpPOBAHUE JIOJAKA U  OmlpeneieHue e

Ipy30I0AbEMHOCTH

dusnueckue SIBJICHU S B npupoac: BIIMAHHC
aTMOC(i)epHOl"O JaBJICHUA  Ha JKUBOM OpraHus3Mm,

MIJIaBaHUE PBIO

TexHuueckue ycTpolcTBa: COOOINAIOMIMECS COCYIBL,
YCTPOHCTBO BOJONPOBOJA, THUIPABIMYECKHI Ipecc,
MaHOMETp, 0apoMeTp, BHICOTOMED, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT U

5.1 Mexannueckas pabora
5.2 Mexanndeckass MOIIHOCTh
53 [IpocThie MexaHM3MBI: pblYar, OJOK, HaKJIOHHAS
' 10cKOCTh. [IpaBuito paBHOBeCHs pplyara
54 [IpumeHeHMe npaBuiIa paBHOBECHS pblyara K OJIOKy
«3o010T0€  TpaBwio»  MexaHukd. KoadunueHnrt
5.5 MOJIE3HOTO  JAeWcTBUA ~ MexaHu3MmoB.  IIpocTeie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTennmanpHas SHEPTUM TeJA, MOTHATOTO HAJ 3eMIIEN
5.7 Kunernueckas sHeprus
sg [TomHast MexaHW4eckasi SJHEPTUsl. 3aKOH M3MEHEHUsS H
' COXpaHEHMsI MEXaHUYECKOM SHeprun
[IpakTuyeckue paboOTHI:
- Onpenenenne  pabOTBI  CHIBI  TPEHUS  TIPH

PaBHOMCPHOM  JIBUKCHHU TCJIa 110 POpH3OHT8.J'IBHOfI

noBepxHocT. MccnenoBaHue — ycioBHH — paBHOBECHS




5.10

pbryara. M3mepenue KIIJI HaKJIOHHOW TMJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUsI MEXaHUYECKOIN YHEPTrUuun

du3nyeckue SBICHHUS B npupoac: pbiHaru B TCIC

YECJI0BCKa

5.11

8 KVIACC

Kox Kon
pasaena JJIeMEeHTA

TexHuueckue yCTpPOMCTBA: pblyar, MNOABUXKHBIA U
HEMOJIBIKHBINA OJIOKH, HAKJIIOHHAS TIOCKOCTh, TIPOCTHIE

MEXaHHU3MBbI B 6I>ITy

IIpoBepsiemble 1eMEHTHI COIePKAHUS

TEIUIOBBIE ABJIEHW A

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTpPOEHHUs Bemiecrsa. Macca U pasmepsl
MoJIeKyJl.  OmbIThl, IMOATBEPXKAAOIINE OCHOBHBIE

ITIOJIOKCHU A MOJ'IGKy.TIHpHOKHHGTH‘IGCKOﬁ TCOPUU

Mopenu  TBEPIOro, JKHUJIKOTO U  ra3000pa3HOro
cocTosiHMH BeniecTBa. Kpucrammmaeckue u amopQHbIe

TCII1a

OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TeI
Ha OCHOBE IIOJIOKCHUN MOJIEKYJIIPHOKMHETUYECKOU

TEOpun
CMaunBaHue U KallWUISIPHBIE SBICHUS

Temmoroe pacinpeHUuC u C:KaTue

6.6

Temneparypa. CBs3b TeMIepaTypbl €O CKOpPOCTHIO

TCIIJIOBOI'O IBHUXXCHUA YaCTHUIL

6.7

BryTpenHss SHEPTHSL. Crioco0sl U3MEHEHUS
BHYTPEHHEH SHEepruu: Telionepeaadya U COBEPIIECHUE

paboThI

6.8

Buner TervIonepe1ayn: TEIUIONPOBOIAHOCTb,

KOHBCKIUA, U3TYUCHUC




KonnuectBO TerwioThl. YIedpHAs  TEIIOEMKOCTH

6.9
BEILECTBA
TernnmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBieHne U  OTBEpAECBaHME  KPUCTAIUIMUECKHUX
' BEUIECTB. ¥ Je/IbHAs TEIUIOTA IJIaBICHUS
[TapooOpa3oBanne u  KoHjaeHcamus. lcnapenwue.
612 Kunenne. VYnenpHas Ttemnora mnapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATyphl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxnocTs Bo3yxa
6.14 DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrOPaAHUS
[Ipunnuner  pabotel  TermioBbix aurarened  KIIJI
6.15 TEIJIOBOTO JIBUratess. TerioBble ABUTATENIN U 3allUTa
OKPYXKAaIOILEH Cpeabl
3aKOH COXpaHEHHUsS M TPEBPALICHUS DSHEPrUU B
6.16
TEIUIOBBIX ITpolieccax
[TpakTuueckue paboThI:
OnpiThl 1O OOHApY)XEHHUIO  JEHCTBUS  CHJI
MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
OnbITH 110 BRIPAUIMBAHUIO KPUCTAILIOB MOBAapEHHOU
COJIA WJIU caxapa.
OnpITl 110 HAOJIOJIEHUIO TEIJIOBOIO PaCIIUPEHUS
ra3oB, KHUIKOCTEH U TBEPABIX TEIL.
6.17 OnpezneneHue 1aBieHus BO3yXa B OaJUIOHE IIITPULIA.

OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh JaBJICHUS
BO3/IyXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaKICHHUSI.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JIJTUHBI
CTONOWKA >KHIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TeMIepaTypsbl.

HaGnronenne n3MeHeHns1 BHYTpEHHEH DHEPTUU Tela

B pe3yJbTaTe Terionepeaayi U paboThl BHEUTHUX CHUIL.




HccnenoBanue  SBICHHUS ~ TEIIOOOMEHA  MPU
CMEIIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.

OmnpeneneHre KOJIMYECTBA TEIJIOThI, MOJIYYEHHOTO
BOJIOH TMpH TEIUIOOOMEHE C HArpeThiM METALTUYCCKHM
HUATUHAPOM.

Onpenenenne yaeabHOU TEIIOEMKOCTH BEIIECTBA.

Uccnenosanue nponecca ucnapeHus.

Ornpezenienrie OTHOCUTENBHOM BIIaKHOCTH BO3/yXa.

OnpezneneHue yaeabHON TEILIOTHI MIIABJICHHS JIbJA.

6.18

6.19

dusnueckre SBICHUS B TMPUPOJIEC: TMOBEPXHOCTHOE
HATsDKEHWE W KaNWUIApHBIE SIBIICHUS B IIPUPOJE,
KPHUCTAILJIBI B IpUpO/Ie, n3aydenrne ConHIa, 3aMep3aHue
BOJIOEMOB, MOpCKUE Opusbl; 00pa3oBaHHE POCHI,

TyMaHa, HHC, CHCI'a.

TexHuueckue yCTpPONCTBA: KalWUIAPBL, I[PUMEPHI
MCII0JIb30BaHUs KPUCTAJIOB, KUAKOCTHBIM TEPMOMETD,
JATYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHHUS
JIOMOB, TMTPOMETpbI, IICUXPOMETp, MapoBasi TypOUHa,

ABUTATCJ]Ib BHYTPECHHET'O CI'OPpaHUs.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuzanus Tell. J[Ba poja 3JeKTpUUECKUX 3apsiioB
B3anmMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBUCHMOCTB CHJIBI B3aMMOJCHCTBHS 3apsHKEHHBIX Tell
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DneKTpuIecKoe oJie. HarmpsxénnocTs

7.3 anekTpudeckoro mois. IlpuHnun  cymepnosunuun
AIIEKTPUYECKUX IoJIel (Ha KaueCTBEHHOM YPOBHE)
Hocurenn >neKkTpUyYecKHX 3apsiioB. DJIEMEHTapHbIN

7.4 anektpudeckuil 3apsia. Ctpoenue atoma. [IpoBoaHMKN
U TUDJICKTPUKHI

7.5 3aKOH COXpaHEHHS JIEKTPUUECKOro 3apsiia




ONEeKTpUYEeCKU  TOK. YCIOBUS  CYyLIECTBOBaHUS

7o ANEKTPUYECKOT0 TOKA. ICTOUHHKHM OCTOSHHOIO TOKA
[HenictBus 3JIEKTPUYECKOIO TOKa (Tenosoe,
7.7 XUMHUYECKOE, MAarHuTHOE). ODJIEKTPUYECKHH TOK B
JKUJKOCTSX U ra3ax
. Onektpuueckas uenb. Cwia TOKa. DJIEKTPUUECKOE
' HaIlpsKEHUE
79 CormnpoTuBieHNE MIPOBOJHHUKA. VY nenbHoe
' CONPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa 1Jis yyacTKa Lenu
[locnenoBarenpHOE W MapajlieIbHOE COEIUHEHHE
7.11
IIPOBOJHUKOB
PaGota ¥ MOIIHOCTH 3NEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenua
213 DJeKTpUUYeCKre IeNH U MOTPEOUTENH ANEKTPUIECKOU
' sHepruu B ObITy. KopoTkoe 3ambikaHue
[TocTostHHBIE MarHuThl. B3anmonelicTBre MOCTOSHHBIX
7.14
MarHuTOB
715 MaruutHoe mnosie. MarHuTHoe moje 3eMiIM U €ro
' 3HAYEHHE JUIsl )KU3HU Ha 3eMiie
716 OneiT Opcrena. MarHuTHOe TMoje 3JIEKTPUUECKOTO
. ToKa. [[puMeHenune 31eKTpOMaraiuToB B TEXHUKE
JlelicTBME MAarHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
17 DneKTpoABUTaTENb TIOCTOSHHOIO TOKa. Mcnonp3oBanue
. AIIEKTPOJIBUraTeNIel B TEXHUUYECKUX YCTPOMCTBAaX M Ha
TpaHcIopTe
Onbitet ®apages.  SIBieHHe  3IEKTPOMArHUTHOM
7.18
nHaykuuu. [Ipasuno Jlenna
DIIEKTPOreHepaTop. CriocoOsr MOJYyYEHUSs
7.19 NIEKTPUYECKOW  DHEPrMM.  DJEKTPOCTaHIMM  Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHU
7.20 [TpakTuyeckue paboOTHI:




OnbITH 110 HAOIOICHHIO STICKTPU3ALUH TeTl UHAYKIHEH
Y IIPYA CONIPUKOCHOBEHHUH.

HccnenoBanue NEHUCTBUS JIEKTPUYECKOrO IOJS Ha
IIPOBOJAHMKH U JTUDJIEKTPUKU.

COopka u TpoBepkKa pabOThI AIEKTPUUYECKOW MU
IIOCTOSIHHOTO TOKA.

H3MmepeHue U peryJInpoBaHUE CUIIBI TOKA.

W3mepeHnue U peryinpoBaHue HaIlPsHKEHUS.
HccenenoBanue 3aBUCHMOCTM CWIBL TOKA, HWIYIIETO
4yepe3 pPE3UCTOpP, OT CONPOTUBIEHHUS PE3UCTOpa U
HaIPSDKEHUS Ha PE3UCTOPE.

OnbIThl, JEMOHCTPUPYIOILINE 3aBUCUMOCTh
ANIEKTPUYECKOTO CONPOTUBJICHUS MPOBOJHUKA OT €ro
JUIMHBI, IIOLIAAH [TOIIEPEYHOr0 CEYEHUs U MaTepuaa.
IIpoBepka mpaBwia CJIOXEHUS HANpsHKEHUH IIpU
IIOCJIEIOBATEIIbHOM COEAVMHEHUN [JIBYX PE3UCTOPOB.
IIpoBepka npaBuiia sl CWIIBI TOKA MPH HapaJIEIIbHOM
coeMHeHUu pe3ucropoB. OmpeneneHue  padboOThI
IEKTPUYECKOTO TOKA, HAYHIETO YEpe3 PE3UCTOP.
OnpeneneHue MOUIHOCTU — 3JEKTPUUECKOTO  TOKa,
BBIJICIISIEMON Ha pe3ucrope. Hccnenoanue
3aBHCHUMOCTH CHJIbI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenne KIIJ[ Harpesarens.
Hccnenosanue MarHMTHOIO B3aUMOJECHCTBHUS
MOCTOSIHHBIX MAarHUTOB. V3yuyeHue MarHUTHOTO MOJs
MOCTOSIHHBIX MAarHUTOB TpU HUX OObEIWHEHUH U
paznenenun. MccnenoBanue neicTBys 2IEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEIIKY. OnbITsl,
JIEMOHCTPHUPYIOLIUE 3aBUCHUMOCTh CHJIBI
B3aMMOJICHCTBHS KaTYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa ¥ HalpaBJI€HUs TOKAa B Karymke. l3yueHue
JIENCTBUS MarHUTHOTO IOJISl HA IPOBOJAHHMK C TOKOM.

KoncTtpynpoBanue u M3y4YEHHE paboThl




AJIEKTPOABUTATEIIA. N3mepenue KILJ
AJIEKTPOABUraTeIbHOM  yCTaHOBKM.  ONBITBI 1O
UCCJICIOBAaHHIO SBJICHUS JIEKTPOMAarHUTHOM
UHAYKIMU: UCCIIEJOBAaHME W3MEHEHUN 3HAuYeHUs U

HaIlpaBJICHHUA UHAYKIIUOHHOTO TOKa

dusnueckue SBJICHUS B TNPUPOAE: DIECKTPUUYECKUE
SABIICHUST B arMocdepe, DIIEKTPUYECTBO  KHUBBIX
7.21 OpraHW3MOB, MAarHUTHOE T10JIe 3eMIIH, Ipeiid MOIF0COB,
POJIb MATHUTHOTO TOJIS JUIsI KU3HU Ha 3eMiie, OJIsIpHOe

CHUAHUC

TexHuueckue YCTpOﬁCTBaI QJICKTPOCKOII, aMIICpMCETDP,
BOJIBTMETpP, PCOCTAT, CUETUHK 3JI€KTpI/I‘ICCKOI7I OHCPIruu,

DIIEKTPOOCBETUTENBHBIE TMPHUOOPHI, HAarpeBaTeIbHbIC

722 AIIEKTPOIPUOOPHI (mpumepsl), JEKTPUYECKUE
MPEIOXPAHUTENH, AJIEKTPOMATHUT, AJIEKTPOJBUTATEIb
MOCTOSIHHOTO TOKA, T€HEPaTOP MOCTOSIHHOIO TOKa
9 KJIACC
Kon
Kop snemenTa [IpoBepsieMble 2I€MEHTBI COAEPKAHUS
paznena
MEXAHUWYECKUE ABJIEHUA
81 Mexannyeckoe JBWXEHHE. MarepuanbHas TOYKA.
. Cucrema orcuéra
8.2 OTHOCUTENHLHOCTh MEXAHHMYECKOT'O JIBYIKCHHS
8.3 PaBHOMEpHOE NpSIMOIMHENHOE IBUKEHUE
8 HepaBHomMepHOE  MOpSIMONMHEWHOE  JBH)KEHUE.
8.4 CpenHsass W MIHOBEHHas  CKOpPOCTb  Tella  MpHU
HEpPaBHOMEPHOM JIBIKCHHH
a5 VYckopenne.  PaBHOYCKOpEHHOE — MPSMOJIMHENHOE
' JIBIDKCHUE
8.6 CBobOoanoe naaenue. OneITh [anues




PaBHOMepHOE ABMKEHHE 11O OKpYKkHOCTH. [lepron n
8.7 yactora oOpamieHus. JIuHeliHas W yrioBas CKOpPOCTH.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 ITepsbiii 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpetuii 3akoH HeroToHa

8.11 [TpuHIIMIT CYynIEpHO3ULIMU CUJIT

8.12 Cuna ynpyroctu. 3akoH ['yka

%13 Cuna TpeHus: cuia TPEHUS CKOJIBKEHUS, CHJIa
' TPEHHUs IOKOS, IPYrHe BUABI TPEHUS

814 Cuna TsDKECTH M 3aKOH BCEMUPHOTO TATOTEHUS.
' YckopeHue cBOOOIHOTO TaIeHUs

215 JBuxenne mnaHer Bokpyr Comnua.  Ilepsas
' KOCMHUYecKasi CkopocTb. HeBecoMoCTh 1 meperpys3ku

816 PaBHOBecue MmaTepuanbHOW TOYKH. AOCOIIOTHO
' TBEPAOE TEIIO

817 PaBHOBecue TBEPAOTO TeNa C 3aKPEIJIEHHONW OCBHIO
' BpaieHusi. MoMeHT cuiibl. LleHTp TskecTn

8.18 WNmnynec Tena. U3menenune umnysbca. IMyibe cuiib

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 PeakTuBHOE ABMXKEHUE

8.21 Mexannueckasi paboTa U MOILITHOCTh

999 PabGora cun Tspkectu, ympyroctd, TpeHus. CBs3b
' SHEPruM U paboThI

823 [loreHunanbHas »dHeprusi Tena, MOAHATOTO HaJ
' MIOBEPXHOCTBIO 3eMIIN

8.24 IToTreHManbHas SHEPTUsL CKATOU MPYKUHBI

Kunernueckas sHeprus. Teopema 0 KUHETHUECKOM
8.25
SHEPTUU
8.26 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUU
[TpakTiueckue paboThI:
8.27 Omnpenenenne cpeaHe CKOPOCTH CKOIIBLXKEHHS Opycka

HWJIN JIBWXKCHHA IHapuKa II0 HAKJIOHHOHM IIJIOCKOCTH.




8.28

8.29

OmnpeneneHre YCKOPSHHUS Tea IPH PaBHOYCKOPEHHOM
JABHUXXCHHU 110 HAKJIOHHOU IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHHU MpPHU
PaBHOYCKOPEHHOM  JIBHDKGHHUH  0Oe3  HaydaJbHOM
CKOPOCTH.

[TpoBepka THUIOTE3bI: €CIAM TPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HayallbHON CKOPOCTH IYTH OTHOCSTCS
KaK ps HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
POMEXYTKH BPEMEHHU OJIMHAKOBBHI.

I/ICCJIGIIOBEIHI/IC 3aBUCUMOCTHN CHJIbI TPCHUA
CKOJIbKEHHST OT CHJIbI HOPMAaJbHOTO JIaBJICHHS.
Onpeneneane kodpPUIMEHTa TPEHHS CKOJIBKEHUS.
OnpenencHue >XECTKOCTU MNpYyxHHBL. OnpenencHue
paboThl CUJIBI TPEHMSI IPU PAaBHOMEPHOM JIBUKEHUU
TeJa 110 TOPU30HTAILHOU TTOBepXHOCTH. OmpeesieHue
paboOThl CHJIBI YIPYrOCTH IPH TMOABEME Tpy3a ¢
UCIIOJIb30BAHUEM  HETOABHXKHOTO M MOJBH)KHOTO

0JIOKOB

@u3nYEeCKUe SBJICHUS B IPUPOJE: ITPUIIUBBI U OTIUBBIL,
JIBxeHHue 1uiaHeT CONHEYHOM CHCTEMbl, PEaKTUBHOE
JIBUKEHUE KUBBIX OPTaHU3MOB

TexHuueckne yCTpOMCTBA: CHOUIOMETP, JAaTYUKHU

MMOJIOKCHUSA, pACCTOAHNA U YCKOPCHUSA, PAKCTHL

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe JIBUYKEHUE. OcHoBHbIE
9.1 XapaKTepUCTUKH  KOJIeOAaHWH: TepHoj, YacToTa,

aMIUIUTY1a

Marematnyeckuii ¥ NPYKHHHBIA  MAasTHUKH.
9.2 [IpeBpamienre  >HepruM  OpU  KoJeOaTeTbHOM

JBUKEHUU
. 3aryxaromue KoneOaHus. BeiHyX1eHHbIE KoeOaHus.
' Pe3onanc

Mexannueckue BoOJHBL. (CBOICTBA MEXaHMUYECKHUX
9.4 BoJH. [IpomonbHbie W TIONepeyHble BOJHBL. J[nnHa

BOJIHBI u CKOpPOCThb eé pacnipoCTpaHCHHUA.
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9.5
9.6

9.7

9.8

MexaHu4eckne BOJIHBI B TBEPIOM TeJ€, CEUCMUYECKUE
BOJIHBI

3ByK. 'poMKOCTh U BbICOTa 3ByKa. OTpakeHue 3ByKa
Wudpa3Byk u yabTpa3Byk

[TpakTuyeckue pabOTHI:

Omnpeznenenne dYacTOTBl M IepHoja  KosieOaHMiA
MaTEMaTHYCCKOI0 MasTHHKA.

Omnpeznenenne 4YacTOTBl M TEepHoJa  KosieOaHMiA
MPY>KUHHOTO MasITHUKA

HccnenoBanue 3aBUCUMOCTH Tepuoa KoJieOaHUMA
MOABEIICHHOTO K HUTH Tpy3a OT JJIMHBI HHTH.
HccnenoBanue 3aBUCUMOCTH Iepuoa KoJIeOaHMMA
MPY>KHHHOTO MasTHHUKa OT Macchl rpys3a. [IpoBepka
HE3aBUCUMOCTH nepuojia KoJIEOAHUH rpysa,
MOABEIICHHOTO K HUTH, OT MacChl rpy3a U *KECTKOCTU
npyxuHbl. M3MmepeHue yCKOpeHHs CBOOOIHOTO
MmajcHUus

duzuyeckue SBICHUS B MIPUPOE: BOCIIPUATUE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSCEHHUE, CEHCMUYECKHE BOJIHBI,

HyHaMHu, 5X0

9.9

TexHuyeckue yCTpOﬁCTBaZ 9XO0JIOT, HCIIOJb30BaHHC

VIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNeKTPOMarHUTHOE MoJie. DJIEKTPOMarHUTHBIE BOJIHBI.

101 CBolicTBa DJIEKTPOMATrHUTHBIX BOJIH
10.2 IIIxana >1€KTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHuTHasi npupojaa csera. CKOpoCTh CBeTa.
' BoaHoBBIE CBOMICTBA CBETA
[TpakTuyeckue paboOTHI:
10.4 N3yueHne CBOMCTB JJIEKTPOMATHUTHBIX BOJH C
MOMOILIBI0 MOOWIIBHOTO Tene(oHa
dusnueckue SABIEHHS B NpPUPOJE: OUOJIOTMYECKOE
10.5 JNeiCTBHE  BUIUMOTO,  YJIbTpaUOJIETOBOTO U

PEHTICHOBCKOT'O I/I3J'IYIICHI/II71
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TexHuueckue YCTPOMCTBA: HCTIOJIb30BAHUE

106 3JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBBIE SABJIEHU A
11.1 JlyueBasg moneinb cBera. IcTOuHMKH cBETa
11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA
113 Otpaxxenue cBera. Ilnockoe 3epkano. 3akoH
' OTpa’KeHUsI CBETa
114 [Ipenomiienne cBeTta. 3akOH IPEIOMIIEHHUS CBETa.
' [TonHOE BHYTpEHHEE OTpaKE€HUE CBETa
11.5 JIunza. Xop nyyel B IMH3E
116 OnTuueckas cuctema (oroannapaTa, MUKPOCKONA U
' TeJecKona
117 I'ma3 kak onTudeckas cucreMa. biauM3opykocTs H
' JAJIbHO30PKOCTh
Paznoxenue Oesnoro cBera B crnekTp. OnbIThI
11.8 Herorona.  CnokeHue  CHEKTpajbHBIX  LIBETOB.
Hucnepcus csera
[TpakTuyeckune paboOTHI:
HccnenoBaHue 3aBUCUMOCTH  yIVIa  OTPAXKEHHS
CBETOBOTI'O Jy4a OT yIJia MaJeHusl.
N3yueHne XapakTepUCTUK M300pa)KeHUs MpeaMeTa
B IUIOCKOM 3€pKaje.
HccnenoBaHue 3aBUCUMOCTH YIjla TPEOMIICHHS
CBETOBOI'O Jy4ya OT yrja MaJeHUs Ha TPaHULE «BO3JYX —
11.9 CTEKIION.
[Toryuenue M300paKeHu c MTOMOLUIBIO

coOuparoIie JTMH3bL.
Ornpenenenue dbokycHOTO paccTosTHUS u
ONTUYECKOMN CUITBI COOUPAOIIEH JTMH3BL.
OMBITHI TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OMBITH IO BOCTIPUSATHIO IIBETA MPEIMETOB MPU UX

HaOJII0/IEHUU Yepe3 1[BETOBbIE QUIBTPHI
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dusunyeckue ABJICHUS B pupoe: 3aTMeHus: CoiHIa 1

11.10 JlyHbI, IBeTa TeN, ONTHYECKUE SBIICHUS B aTMochepe
(uBeT HeOa, pedpakius, paayra, MUPax)
11 TexHuueckne  yCTpOMCTBA:  OYKHM,  IEPUCKOI,
' ¢doroanmapar, ONTUIECKUE CBETOBO/IBI
KBAHTOBBIE SABJIEHUA
121 Omneitel Pesepdopna u miianerapHas MOJENIb aToMma.
' Moaens aroma bopa
122 Hcnyckanue m norjomeHue ceera aromMmoM. KBaHTHI.
' JInnelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTE. Anb(a, 6eTa- U raMMa-u3IydeHus
124 Crpoenue aroMHoro szapa. HykioHHas Mopenb
' aTOMHOTO sapa. M30Tomsl
15 PannoaktuBHbie ipeBpamienus. [lepuon nomypacnana
' ATOMHBIX sJEP
126 SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsAI0BOTO U
' MacCcOBOI'0 YHCET
OHeprusi CBA3UM aToMHBIX siep. CBsi3b Macchl U
12.7
SHEPIruu
18 Peaknun cunTe3a u geneHus sgep. McrouHuku
' sHeprun CosHIA U 3BE3]
12.9 SlnepHas osHepretuka. JleWicTBHE PpaIMOAKTHUBHBIX
' M3JIYYCHHI Ha )KUBBIC OPTaHU3MBI
[TpakTiueckue paboThI:
Habnroienne CIUIONIHBIX W JTUHEHYaThIX CIIEKTPOB
1210 W3IIy49EHHS.
HccnenoBanue TpEeKOB: U3MEPEHUE SHEPTUU YACTHIBI
10 TOpMO3HOMY ITyTH (110 hoTOrpadusm).
W3mepenune paarnoakTUBHOTO (hoHA
®duznueckre SBICHUS B MPUPOJE: E€CTECTBEHHbIN
PaIOaKTUBHBIN ¢om, KOCMHYECKHUE JTy4H,
12.11 PagMOAKTUBHOE H3JIy4eHUE IPUPOAHBIX MHUHEPAIIOB,

JICUCTBUE PATMOAKTUBHBIX HM3IYYEHUH HA OpPraHu3M

YCJIO0BCKAa




12.12

TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHJVBHIyaJIbHBINA JO3UMETD, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBLIM pe3yJbTaTam
0a30BOr0 yPOBHSI 0OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOI
NporpaMMbl OCHOBHOI0 0011ero od0pa3zoBanust Ha ocHose PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOM KapTUHE  MHPAa;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM IPUPOJIBI, O POJIU DKCIIEPUMEHTA B
¢usuke, o cucremMoobOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOrHil, 00 3BOJIIOLUHN
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJIOCTHON €CTECTBEHHOHAYUYHOU
KapTUHE MHpa, O BKJIAJE POCCUHUCKHX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHUJAX MaTepuu (BEHIECTBO U TOJIE), O JABUKEHUU Kak
crioco0e CyIIecTBOBaHMsS Marepuu, 00 aTOMHO-MOJEKYJISPHON
TEOPUU CTPOEHUS BELIECTBA, O (PU3NYECKOW CYIIHOCTH SIBJICHUI
Opupoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHUE pa3iuyaTh SBJICHHUS [0 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, AEMOHCTPHUPYIOIIMX
JaHHOe (pU3MYECKOoe SBIIEHUE; YMEHHME paclo3HaBaTh IMpPOSBIECHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BBIICISAS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BnageHue ocHOBaMM TOHSATHUIHOIO ammapara U CHMBOJIMYECKOTO
si3pIKa (PU3UKU U UCIOJIb30BAHUE UX JUIS pelleHMs] y4eOHBIX 3ajay;
YMEHHUE XapaKTepU30BaTh CBOMCTBa Tel, (U3NYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIb3YA (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHUS C Y4ETOM
coOJTr0IeHHsI PaBIIT 0€30MaCHOTO TPyJa: HaOMoAeHHE (U3HIECKUX

SIBJICHUU:




YMEHHE CaMOCTOSITEJIbHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIUCHIBAThH XOJ]
OTIbITA U 3aIHMCHIBATh €T0 PE3YNIbTaThl, HOPMYIHPOBATH BHIBOIbL;
MNPOBCACHUC MPSAMBIX MW KOCBCHHBIX I/I3MepeHI/II71 (bI/ISI/I'-IeCKI/IX
BEJIMYMH: YyMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSTEIIbHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHE BEJIUYMHBI U aHAJIW3UPOBATH IOJTYYCHHBIE
pe3ysibTaThl € Y4ETOM 3aJaHHOM MOTPELIHOCTH Pe3y/IbTaToOB
HU3MEPEHHUI;

MMPOBCACHUC HCCIOXHBIX SKCIICPUMCHTAJIbHBIX PICCJICI[OBaHI/Ifl;
CaMOCTOSITENIbHO COOMpaTh OJKCHEPUMEHTANbHYIO YCTAHOBKY H
IIpOBOAWTD HCcCiIeJ0BaHUEC 10 HHCTPYKIUHU, MMpeaACTaBIATb
MOJIy4YE€HHBIE 3aBUCUMOCTU (PU3MYECKHUX BEJIMYMUH B BHJE TaOIUIl U
rpadUKoOB, YYWUTHIBaTh IMOrPEUIHOCTH, JEJaThb BBIBOJABI IO

pe3yiibTaTaM HCCICAOBaHNA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHasi Touka, abCOIOTHO TBEPIOE TEJIO, MOJEIN CTPOCHHUS
ra3oB, XUJAKOCTEH M TBEPABIX TeJl, IUIAHETapHAas MOJEIb aToMa,
HYKJIOHHAsi MOJIENIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsACHEHUS (bHSH‘leCKI/IX IpoueccoB

YMmeHue oOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCJI€ W B KOHTEKCTE€ CHUTyallMid IPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICACTBEHHBIE CBSA3U
U CTpOUTh OOBSICHEHHE C OMNOpPOW Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUH, (U3NYECKHe 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIIA

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTIOJNB3ysl 3aKOHBI H  (opMyIbl, CBs3BIBalONIME (hU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCBhIBaTh KPATKOE YCIIOBHE 33aJayH,
BBISIBIIITH HEJIOCTAIONINE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HE00XO0AUMBIE JUTS €€ PelIeHHs, UCTIOB30BaTh CIIPaBOYHbIE JJAaHHBIE,
MPOBOJIUTh PACUYETHl W OLEHUBATh PEATHCTUYHOCTH TOJTYYEHHOTO
3Ha4YeHUs (PU3NUECKON BETMUNHBL; YMEHHE ONPEACIATh PA3MEPHOCTb

(bu3nuecKoil BeMYNHBI, MOJTYYEHHON IPU PEIIEHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JIEHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCI]E OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMbIE (U3NYECKHE

3aKOHOMCPHOCTH

10

VYMeHue HCHOIb30BaTh 3HAHUS O (U3MYECKHUX SBICHHAX B
MOBCETHEBHOM KM3HU Ui  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢  OBITOBBIMH  NIpUOOpaMM W TEXHHYECKHMHU
YCTPONCTBAMH, COXPAHEHHS 3[0POBbsI M COOJIOJCHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHUS B OKpPYKAIOWICH cpene; MOHWMaHUE
HEOOXOAUMOCTU TPUMEHEHHS JOCTHKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIB30BaHUSA

11

OneIT moMCKa, MpeoOpa3oBaHUS W TMPEACTaBlIeHUS WHGOpMAIUU
(U3HYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; yMEHUE OLIEHUBATH JJOCTOBEPHOCTh
MOJIYICHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHA U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BAaTh  IIPU
BBITIOJTHEHUH YYCOHBIX 33aJaHUil HAYYHO-TIOMYJSIPHYIO JINTEPATYPY
(bu3MUECKOTO CcoepKaHMsl, CIIPAaBOYHBIE MaTEPHAIIbI, PECYPCHI CETU
WNurteprner; BiameHue 0a30BBIMH  HaBBIKAMHU  IpeoOpa3oBaHUS
nH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHHUE
co3JaBaTh COOCTBEHHBIE IMHUCHMEHHBIE W YCTHBIE COOOIIECHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHUWUYECKUE SBJIEHUA
. Mexannueckoe paBuwkeHue. MarepuanbHas Touka. (Cucrema oTcuéra.
' OTHOCUTENBHOCTD JIBHKEHUS
PaBHOMepHOE U HepaBHOMEpHOE JBUKEHHE. CpenHss ckopocTs. Popmyna ams
1.2 BBIYMCIICHHS CPEAHEN CKOPOCTHU: V = S/t
PaBHOMEpHOE MpsAMOTMHENHHOE TBUKEHHE. 3aBUCUMOCTh KOOPJIMHATHI TeIa OT
BPEMEHH B Clly4ae paBHOMEPHOT'O IPSIMOJIMHEMHOTO IBUKECHUS:
13 x(7)=x,+v[t
I'padvky 3aBUCUMOCTH OT BPEMEHHU JUIS MPOCKIIMH CKOPOCTH, MPOSKIIUU
NepeMenieHus, IMyTH, KOOPAMHATHI IPH PABHOMEPHOM MPSMOIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpAMHATHI Tejla OT BPEMEHHU B Cllydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBUYKEHMUS:
2
Sy(f)=vy, s+ ay= ;
2
@opMynbl I MPOSKIUUA TIEPEMEIICHUS, MPOCKIIMU CKOPOCTH U MPOEKIINH
YCKOPEHHS IPH PaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%~
l).\'('f):l)ﬂ.x'+£}:\' L,
a,(f) =canst,
szz - lez =la.s,
I'paduku 3aBUCHMOCTH OT BPEMEHH I MPOEKIMH YCKOPEHUS, MPOEKIINH
CKOPOCTH, MPOEKIMH TEepeMENIeHUs], KOOPAUHATHl TPH PaBHOYCKOPEHHOM
MPSIMOJTMHEIHOM JIBHDKCHUH
CBoboaHoe najgenue. @opMyIibl, OMKUCHIBAIOLINE CBOOOTHOE Ma/IeHNE TeJa Mo
1.5 BEPTUKAIN (JIBM)KEHHE Tella BHU3 WM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH
3emnn). ['paduku 3aBHCHMOCTH OT BPEMEHH JUIsl MPOEKIMH YCKOPECHHS,




MPOCKIIUA CKOPOCTH M KOOPAWHATHI TPH CBOOOJHOM TMAJCHHHM Teja TI0

BEPTUKAIN

CKopocTh paBHOMEPHOTO [BHXKEHHMS Tejla IO OKpyxkHoctu. Hampasnenue
CKOPOCTH.

dopMyna s BBIYUCICHUS CKOPOCTHU 4Ye€pe3 PajnyC OKPYKHOCTH U TEPUO]

oOparieHus:
2nR
L=
T

entpoctpeMutenpbHoe yckopeHue. HampapieHue LEHTPOCTPEMHUTEIBHOIO

yckopenus. @opmyra [ BBIYUCICHUS YCKOPEHUSI:

1.6
2
a. = L
R
@®opmyiia, CBSI3BIBAIONIAS IEPHO/ U YaCTOTY OOpPAIICHUS:
V= 1
T
Macca. ITnorHocts Bemectsa. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CloxeHue cui
1.9 SBnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOPa CHJIbI, IEUCTBYIONIEH
Ha TeJIo
Bzaumoneiicteue ten. Tpernii 3akoH HeroToHa:
1.11 F. 21 = _F1—>2

1.12

TpeHHe IMOKOA 1 TPCHHUEC CKOJIBXKCHUS. (DopMyna AJI BBIYUCIICHUA MOJYJISA CUJTbL

TPCHUA CKOJILIXKCHUSA:




F_=u-N

Hedopmarus tema. Yopyrue u Heynpyrue aedopmanvu. 3aKOH YHPYrou
nedopmaruu (3akoH ['yka):

113 F=k-Al
BcecemupHoe Tarorenue. 3akoH BCEMUPHOTO TSATOTCHMUS:
FoG. My -i}}:
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.
114 dopmyna A BBIUUCIEHUS CUJIbI TSDKECTH BOJMU3M moBepxHocTH 3emiu: F =
mg.
JBuxenue nminaner Bokpyr Connua. [lepBas kocMudeckas CKOpOCTb.
HesecomocTs u neperpysku
Wmnynbe Tena — BekTopHast pusnyeckasi BeIMIUHA.
1.15 =m0
Nmnynbsce cucremsl Teil. M3Menenue ummynbsca. VIMITysibe cuiibl
3aKOH COXpaHEHMs UMITYJIbCA I 3aMKHYTOM CHUCTEMBI TE:
1.16 p=myly +m, U, =const
PeaktuBHOE ABMKEHNE
Mexanunueckas pabota. @opmyiia s BBIYUCICHUS PaOOThI CHIIBI:
A=Frcosa
MexaHnueckas MOIIHOCTb:
1.17
n=4
I
Kunernueckas u norenuanpHas sHeprus. @opmyiia a1 BBIYMCIECHUS
18 KMHETUYECKON SHEPTUU:




Teopema o kuHeTnyeckoi 3Heprun. DopmMyna 1Jisi BEIYUCICHUS
HOTeHHHaHLHOﬁ OHCPIHUU TCJid, MIOAHATOIO

Hag 3eMIIE:

E,= mgh

Mexanngeckast OHEPIuUs:

E=E;+E p
1.19 .
3aKOH COXpaHEHMsI MEXaHMUECKOM 3Heprun. Popmyria s 3aK0Ha
COXpaHEHUsI MEXaHUYECKOM SHEPIrUU B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBpalieHue MEXaHUYECKOW SHEPTUHU NPU HATUYNUH CUIIbI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Poryar. MomenT cunbl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToxBroxHBIN 1 HenoABKHBINA 0y1oku. KIT/] mpocThIXx MeXaHU3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ
JlaBiieHue TBEpAOTO TENA.
@opMyita 11 BBIYKMCIICHUS 1aBJICHHS TBEPIOIO Tena:
_F
Prs
191 JaBnenue raza. ATMocdepHOe 1aBlIeHUE.
I'mapocraTnyeckoe naBlIeHUE BHYTPU KUJIKOCTH.
dopMyna 1151 BBIYMCIICHUS 1aBIICHUS] BHYTPHU KUIKOCTH:
P=Pgh+Dp,
1.22 3axoH [lackans. I'mapaBnudeckuil npecc
3akoH Apxumena. Dopmyna sl ONpEAENCHUS BbITAJIKUBAIOUIEH CHIIBI,
123 JEUCTBYIOLIEH Ha TEJIO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

Foug =pgV




VcaoBue nnaBanus tea. [lnaBanue CYZI0B U BO3AYyXOILIaBaHUEC

1.24

MexaHnnyeckue KojeOaHus. AMHJ'II/ITy,Z[a, nepuoa M dYacTroTa KOJIEOAHHUH.

®opmyiia, CBA3BIBAOLIAS YACTOTY U IEPUOJ KOJICOAHUI:

1.25

1.26

1.27

1.28

MaremaTuueckuii ¥ TNPY>KUHHBIA MasATHUKH. lIpeBpaiieHue sHepruu mnpu

KOJIeOaTeIbHOM JIBUIKEHUU
3aryxaromue konebanus. BeiHyk1eHHbIe KoneOanus. Pe3oHanc

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

CKOPOCTH paCIIpoOCTpaHCHUA BOJIHEI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'paHULIE

nByx cpell. MHdpa3Byk U ynpTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenue cpeaneil MIOTHOCTH BELIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTHU
MPYKUHBL, KOA(POHUIMEHTa TPEHUS CKOJIBKECHUS; PA0OTHI CHUIIBI TPEHHUS, CHIIBI
YIIPYTOCTH; CPEAHEH CKOPOCTU ABMKEHHsI OpYyCKa M0 HAKJIOHHOM IIOCKOCTH;
YCKOpeHUsi OpycKa IpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYecKOro MasTHHMKA,; 4YacTOThl W TepHoia
KoJ1e0aHui NPY>KUHHOTO MasgTHHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
palboThI CHIIBI YIPYTOCTH HpPU MOABEME Tpy3a C MOMOILBIO HEMOJBUKHOIO
0J10Ka; pabOTHI CUJIbI YIIPYTOCTH NP MOJbEME I'Py3a C OMOIIBIO MTOABHKHOTO
6J0Ka.

HccnenoBanue 3aBUCUMOCTH apXHMMEJOBOM CHJIBI OT 00BbEMa MOTpYyXKEHHOU
YacTH TeJa U OT IUNIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIBI
OT MAacChl TeJla; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHUS U
OT pOoJia TOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOILIEHN B IPYKUHE, OT CTENIEHU
nedopmaluu Mpy>KUHbBI; YCKOPEHUsI OpycKa OT yrila HaKJIOHA HaNpaBJIsSIONICH;
nepuo/ia (YacToThl) KOJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIEpHOJa
KoJe0aHui MPYKMHHOIO MasgTHHKA OT MAaccChl Ipy3a U JKECTKOCTH HPYKUHBI;
UCCIIeIOBAaHNE HE3aBUCUMOCTH TepHoJa KojJeOaHUl HUTSHOTO MasiTHUKA OT

Macchl Tpy3a. [IpoBepka ycinoBus paBHOBECHS phlyara

Dusuueckue s61EHUS 8 npupode: MNpUMEPBI ABHXXCHUA C PA3JIMYHBIMU

CKOpPOCTAMHU B ’KMBOM U HEXKUBOK mnpuponae, JEHCTBHUE CUJIBI TPCHUA B IIPUPOJIC




U TEXHUKE, IPUIMBBI M OTJIHUBEI, IBUXXCHHUC IIJIAHCT ComHeuHon CHUCTEMBI,
PCAKTUBHOC ABUKCHUC JKUBBIX OPTraHU3MOB, pbIldaru B TCJIC YCJIOBCKA, BJIUSIHUC
aTMOC(l)CpHOFO JaBJICHHUA Ha JKUBOH OpraHus3M, IIJIaBaHHC pLI6, BOCIIpHUATHUEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuuecKue BOJIHBI, HYHaMH, 3X0

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYUKH ITOJIOXKCHUA, pAaCCTOAHUA U
YCKOPE€HHA, IAWHAMOMETpP, IIOAIIMIIHUKH, PaKEThl, pbIyar, HOI[BI/I)KHBII‘/'1 n

HGHOHBH)KHLIﬁ 6JIOKI/I, HAKJIOHHAsA IJIOCKOCTb, IMPOCTbIC MCXAHU3MLBI B 6LITy,

131 COOOIIAIOIINECS COCY/bI, YCTPOUCTBO BOAOIPOBOA, THAPABINYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPITHEBOW HACOC, apeoMEeTp, IXOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUM  CTPOCHHUS

2.1 BelecTra. Mojenu TBEPAOT0, )KUIAKOTO U ra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

55 JIBmxenue dactuil BemiecTBa. CBS3b CKOPOCTH JBMKCHHUS YaCTHIl C

' TeMieparypoil. bpoynosckoe aBmxenue, iupdys3us

2.3 CmauuBaHue U KaWJUISIPHBIC SIBICHUS

2.4 TennoBoe pacuIupeHre U CKaTue

2.5 TennoBoe paBHOBECHE

Y Buytpennsas sHeprus. Pabora u temnomnepenaya kKak crocoObl M3MEHEHUs

' BHYTPEHHEHN YHEPrUU

2.7 Buapl Terionepenaun: TemIONPOBOIHOCTh, KOHBEKIIHS, U3TyUeHUE
HarpeBanue wu oxuaxaenue ten. KomuuecTBO TemIoThl. Y aenbHas
TEIIOEMKOCTB:

2.8

O=am(t,—1)
3aKOH COXpaHEHMsI PHEPrUM B TEIUIOBBIX IpoIEeccax. YpaBHEHHUE TEIJIOBOIO
Oananca:
2.9
O +0, +..=0
Ucnapenue u xonaeHcanusi. M3MeHeHHe BHYTpEHHEW SHEPrUdM B Ipoliecce
510 WCTapeHuss W KOHJeHcanuu. KumneHue KUIKOCTH. YIenbHas TeIioTa

napoobpazoBanus: L = Q/m




2.11

Brnaxnocts Bo3ayxa

2.12

[InaBnenve wu kpucramuMzauus. V3MeHeHHEe BHYTPEHHEM OSHEpPruu Ipu

IUIaBJICHUU U KpUCTAJIJIM3alluU. YV aenpHas TEII0Ta MIaBICHUS

2.13

BHYTpeHHHH SHEpIrus CropaHus TOILIMBA. y,Z[CJ'II)HaH TEIIOTAa CropaHus

TOIIMBa: g = Q/m

2.14

[Tpunnume! padoTe! TermoBeix aurateneit. KI1/ remioBoro asurarens

2.15

2.16

2.17

IIpakxmuueckue pabomul

N3mepenne yaenbHOM TEIIOEMKOCTH METAUIMYECKOr0 [IWIMH/IPA; KOJIUYeCTBa
TEIUIOTHI, TMOJYYEHHOTO BOJOW KOMHATHOM TeMmmeparypbl (PUKCUPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HarpeTblil LUWIMHAP; KOJWYECTBA TEIUIOTHI,
OTJAAQHHOT'O HArpeThIM LUJIMHIPOM, MOCJE OMYCKaHUsA €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHOM BJIAXKHOCTU BO3/lyXa; YACIBHOW TEIJIOTHI
IJIaBJIeHUs Jibaa. lccnegoBaHWe W3MEHEHMST TeMIepaTypbl BOJABI P
Pa3IMYHBIX YCIOBUSX; SIBJICHUS TEIJIOOOMEHA MPH CMEIIMBAHUU XOJOIHOW U

ropsiueii BOJbI; Iporiecca UCIapeHUst

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHUE U KAIMUIIJIAPHBIC
SABJICHUS B IPUPOAC, KPUCTAJIJIBI B IIPUPOJAC, U3JTYUCHHUC COJ'IHI_[a, 3aMCP3aHUC

BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

Texnuueckue  ycmpoucmeéq:  KalWJUIAPBL,  IPUMEPBl  HCIIOJIb30BAHMS
KPUCTAILIOB, )KMAKOCTHBIA TEPMOMETP, AATUUK TEMIIEpATyphl, TEPMOC, CUCTEMA
OTOIUIEHHS JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATEIb

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

QHCKTpI/ISaHI/IH TCII. I[Ba BUJA SJICKTPUUCCKHUX 3apsaa0B

32
33

34

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

Onektprnueckoe mnone. Hanpspk€HHOCTH diiekTpruyeckoro mois. [IpumHnmm

CYNCPIO3UIHHU IJICKTPUICCKUX noJiei (Ha Kau4€CTBCHHOM ypOBHC)

3.5

Hocurenu QJICKTPUYCCKUX 3apsHa0B. I[eﬁCTBHC QJICKTPHUYCCKOI'0 II0JId Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBO}IHI/IKI/I H IUSJICKTPUKHU




[TocTosHHBIN AEKTpUUECKU TOK. J[eCTBUS AIeKTprUUecKOro Toka. Cusa Toka.

Hanpsioxenue.
3.6 I=q/t,U=A/N
DNEKTPUUECKOE COIPOTUBIICHUE. Y IETIbHOE 3IEKTPUUECKOE COIPOTUBIICHHUE:!
3.7 R = pl/S
13 3axon Oma a1 yyacTka aiekrpudeckoi uenu: I = U/R
ITocnenoBarenbHOE COCTMHEHNUE IPOBOAHUKOB:
I =1,; U=U,+U,; R=R +R,
1 1 2 1 2
3.9 [TapannenpHoe coelMHEHNE IPOBOHUKOB PABHOT'O CONPOTUBIICHHUSL:
U=UsI=I+I;R=2.
2 2 ’
CMemiaHHble COEJUHEHNS IPOBOIHUKOB
3.10 PaboTa u MomHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoyns — Jlenma:
3.11 O=I"R-t
310 OneiT Dpcrena. MarHutHoe Moje MpsSMOTo MPOBOJHUKA C TOKOM. JIluHuu
MarHMTHON MHIyKIIUU
313 MarautHoe 1moJIe TOCTOSIHHOIO MarHuTa. B3auMoIeicTBHE IOCTOSHHBIX
MarHuToB
3.14 JleficTBHE MarHUTHOTO I10JIS HA IPOBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABnenne aneKTpoMarHuTHOM UHAYKIMU. [IpaBumno Jlenna
IIpaxmuueckue pabomul
W3mepeHue  3NEKTPUYECKOTO  COMPOTHUBIIEHHS  PE3UCTOPA;  MOIIHOCTHU
3.16 AJIEKTPUUECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKA.

HCCJ’IG}IOB&HH@ 3aBUCUMOCTH CHJIbI TOKA4, BO3HHUKAOOICTO B IIPOBOIAHHKE

(pCSI/ICTOpBI, J'IaMHOLIKa), OT HAIIPS?KCHU Ha KOHIAX IMPOBOJHHKA; 3aBUCUMOCTHU




CONPOTUBIIEHUS OT JUIMHBI IPOBOIHUKA, IIOIIAIN €TI0 IONEPEYHOT0 CEUEHHS U
YIEIBHOIO COIIPOTUBIICHHUS.

IIpoBepka nmpaBuiia I 3IEKTPUYECKOTO HAIPSKEHUS IIPH MTOCIIEN0BATEIbHOM
COCIMHEHUM IIPOBOJHUKOB; IPABWJIA JUIS CHJIBI 3JIEKTPUYECKOrO0 TOKa IIPH

napajyuieIbHOM COE€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suyeckue s6NeHUs 8 nNpupode: DIIEKTpUUYECKHE sBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMJITH, IPEi( MOITFOCOB,
POJIb MATHUTHOTO TIOJISI JIJIs )KM3HU Ha 3eMie, TOJSIPHOE CUSTHUE
Texnuueckue ycmpoiicmea: 3JIEKTPOCKOI, aMIEPMETp, BOJBTMETP, PEOCTaT,
CUETYMK  OJCKTPUYECKOW OSHEPTUU, OJICKTPOOCBETUTEIBHBIC  MPUOOPHI,

3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpumepsr), AJIEKTPUUYECKUE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, SJEKTPOABUTATENh TOCTOSHHOTO TOKa,
TE€HEPATOpP MOCTOSHHOTO TOKA

3.19 DJIeKTpOMarHuTHbIC BOJIHBI. [11Kkasa 31eKTpOMarHuTHBIX BOJH

3.20 JlyueBas mogens cBeta. [IpsmMonnHeiiHoe pacipocTpaHeHUe CBeTa

3.21 3akoH oTpaxkeHus cBerta. [Imockoe 3epkaino

3.22 [Ipenominenue cBeta. 3aKOH MPEIOMIICHHUS CBETA

3.23 Hucnepcus cera

394 Jlunza. Xon mydeit B nuH3e. @okycHOE paccTosiHue JIMH3bI. OnTHYecKas cuia

' mH3eL D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. OnTuyeckue IpuOopsI
Ilpakmuueckue pabomol

N3mepenune onTHYecKoi CUITbl COOMpPArOIIe JIMH3bI; POKYCHOTO PaCCTOSHUS
coOuparolei TMH3bI (110 CBOMCTBY PaBEHCTBA pa3MEPOB IIpeIMeTa U U300pakeHus,
KOT/Ia TpeIMeT pachoiioKeH B JBOMHOM (oOKyce), MoKazaTels MpeToOMIICHUs

3.26 | crekina.

HccnenoBanme cBoiicTBa W300pa)K€HHUS, MOIYYEHHOTO C IOMOIIBIO
coOuparolel JTMH3bI; U3MEHEHUs1 (POKYCHOTO pacCTOSIHUS ABYX CIOXKEHHBIX JIMH3;
3aBUCHMOCTH yTJia MPEJIOMJICHHsI CBETOBOTO JIyda OT yIjia MaJCHUs Ha T'PaHHUIIS
«BO3YyX — CTEKJIO»

327 Quzuueckue saenrenus 6 npupooe: 3atMmenust Comuna u JIyHbI, 1[BeTa Tell,
' ONTUYECKHUE SABJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texuuueckue ycmpoticmeéa: OYKHM, TEpHUCKOM, ¢GoToanmapar, ONTHYECKHE

CBETOBObI




KBAHTOBBIE ABJIEHUA

PannoaktuBHOCTB. Anbda-, 6eTa-, ramMmma-u3aydeHus. Peaknuu anbga-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesnuro anba-gactui. Ilmanerapras Mopaensb

' aToMa

4.3 CocraB aToMHOrO0 sigpa. M3oTormsl

4.4 [Tepuon nmonypacnana aTOMHBIX SIAEP

4.5 SnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsZIOBOIO U MaCCOBOTO YHCEI
Qu3zuueckue s61eHUs 8 Npupode. €CTECTBEHHBIN paauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, DPaJUOaKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJOB,
JENCTBUE PAAMOAKTUBHBIX M3Ty4YEeHUN HA OPTraHU3M 4YeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHANBUIYaTbHBIN TO3UMETP, KaMepa

BI/IJ'ILCOHEI, AACpHad OHCPIreTUKa




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJIUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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