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MOSACHUTEJIBHASA 3AININCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTaBJICHa Ha OCHOBE TOJOKEHUH U TpeOoBaHM K pe3yJabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHO paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTelIbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIETIINH MpeTnoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYarOIIMXCS M OpPraHU3alUi0 H3y4yeHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[TporpamMMma o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTD
U3YyYCHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEIMETHOTO COJACp)KaHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroInXcs.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmmbl 0 y4ueOHOMY MPEIMETY.

®dusurka sABIAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, IIOCKOJIBbKY (PM3NYECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUeCcKoii Teorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAyUYHYI0 KapTUHY MHpa, NPEIOCTaBIsieT Haubosee sICHbIe
00pa3ilpl MPUMEHEHHsS] HAYYHOTO METOJa TO3HAHMs, TO €CTh Crocoda MOTydeHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUEeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpeIojaracT OBJIaJICHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,



HHTCPIIPCTUPOBATL JaAHHBIC U UCITOJIb30BATh HAYHYHBIC JI0KA3aTCIbCTBA AJIA
IMOJIYYCHUA BBIBOJOB.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX oOpraHuzamusx Poccuiickoit @enepanuu, peann3yroNMx
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne MHTEpeca M CTPEMJICHHS OOYy4aromuXcs K HaydyHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEIUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METO/I€ MO3HAaHUA 1 (HOPMUPOBAHUE
MCCIIEIOBATENIHCKOTO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHUSIM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUsI KaK pe3yjbTaTa H3YYECHHs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHUE TPEACTABICHUNA O POIHM (U3UKU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TpPEACTaBICHU O  BO3MOXHBIX  chepax  Oynyuiei
npo(hecCHOHANIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a/1ay:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOCHHUM  BEIIEeCTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHIINX pacCUYeTHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buzrgecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTHKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOJI0IaTh MPUPOTHBIC SIBJICHUS W BBITIOJIHSATH OIBITHI,
JabopatopHble pabOTBl W AKCIEPUMEHTAJIbHbIC HCCICIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE TIPHUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO cO chepamu TpodeCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKOW, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKON HAYKH.



Oo0111ee yuCIo0 4YacoB, pEeKOMEHIOBAHHBIX JJIsl U3y4eHUs (PU3UKH Ha Oa30BOM
ypoBHe, — 238 gacoB: B 7 kjacce — 68 "acoB (2 yaca B Henmeno), B 8 kiacce — 68
yacoB (2 uwaca B Hemeno), B 9 kimacce — 102 yaca (3 waca B HEHIEINIO).

[Ipennaraemselii B mporpamMmMe no (pu3HKe mepeyeHb JabopaTopHbIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
00ydYaromuxcs, CIUcKa SKCIIEPUMEHTAIBHBIX 33/IaHUH, MpeAJaracMblX B pamMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA

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

®uszuka — Hayka O mnpupone. fABneHus npupoipl. PU3HYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIUIOBBIE, JNEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MmepeHue @uanyueckux BelWyuH. Duznyeckue
npudopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucteMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAyUHBINT METON TO3HAHWS: HAOJIOIEHHWE, TMOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE THUIOTE3, OOBSICHEHUE
HaOmoaaemoro siBiaeHus. Onucanue GU3NUEeCKuX SIBICHHUM C MOMOIIIBbIO MOIeen

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHI U MPONEAYpa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimaul.

1. OmpezeneHne UEHbI I€IEHUS LIKaJIbl U3MEPUTEILHOTO TpUOOpa.

2. M3mepeHue pacCTOSTHUN.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpezneneHue pa3MepoB MaJbIX TeEl.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIEpaTyphl.

6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE THUIIOTE3BI: JAJTBHOCTH MOJIETA
IapuKa, MyImEeHHOTO TOPU30HTAIbHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.

IlepBoHayaibHbIE CBEACHUS 0 CTPOCHUH BelleCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
temriepatypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzammonericTBue yacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPJbIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.

2. Habmonenne nuddysum.



3. HabGmomenue  siBmeHud,  OOBSACHSIONIMXCS ~ TMPUTSHKEHUEM — WIH
OTTAJKMBAaHUEM YACTHUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpelHsAsi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHHM. Pacuer mytu u
BPEMEHU JIBUKCHUSL.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3amMmonencTtBue Ten Kak MpUYhHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
o0beMa BEIIECTBA.
Cwita Kak XapakTepUCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JAUHAMOMETpA. SIBIEHUE TATOTEHUS U CUJla
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHON mpsiMoil. PaBHoxeicTBytomas cuil. Cuiia TpeHusl.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHHMYeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuwie pabomul u onvimaol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHMS (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMJIS M TaK Jaliee).

2. OmpeneneHre CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO TeNA.

4. OmnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTDh CHJIbI TPEHUSI CKOJIBXKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEN.

JlaBJjieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



JlaBnenue. CriocoObl yMEHBINICHUS! U YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT o0bema, Temmeparypbl. l[lepenaua paBieHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHHUS
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue KUAKOCTU U ra3a Ha MOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBHE IIaBaHUs TEJI: TJIABAaHUE WM MOTPYKEHHUE TeJl B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITATKUBAIOLIEH CUIIbL, JEUCTBYIOIIEN HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUIAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh
YaCcTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBaHue apeoMerpa WM KOHCTPYUPOBAaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

o vk w N e
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PaGora 1 MOIIHOCTB. JHEpPrus.
Mexanudeckast pabota. MOITHOCTb.
[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecus pbruara. [IpumeHeHne npaBusia paBHOBECHs pbldara K 0J10Ky. «30510TO€



npaBuiio» Mexanuku. Koaddunuent nonesnoro aevicteus (nanee — KI1J[) mpocTteix
MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas dsHepruss. KuHeTmueckas W TOTCHIMAJIbHAS SHEPIUs.
[IpeBpallieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpepenenue pabOThI CUITBI TPEHUS IPU PABHOMEPHOM JABUKEHUU TeJla 0

TOPU30HTAIBHOM ITOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. M3ydyeHune 3aKOHA COXPaHECHUS MEXAHUYECKON DHEPIUU.

8 KUIACC

TemoBble sIBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra30B, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUUECKOW TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl M3MEHEHHsS] BHYTPEHHEW HHEPruu:
TerIonepeaavya u CoBepIieHne padoThl. Busl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIIHNS, U3JIyYEHHUE.

KomnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TeIloBoro Oamanca. IlmnaBienune u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenue nuddysun.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tella B pe3yJbTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIEKTPUYECKHEe U MATHUTHBIEC SIBJICHHS.

Onekrpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aummonencTsue
3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIO3UILIMU AEKTPUUECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snaeKTpUUeCKUX 3aps/ioB. DIEMEHTAPHBIA AIEKTPUUECKUN 3apsii.
Crpoenue aroma. [IpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHHS DJIIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ComnpoTuBiieHHE MPOBOJHHKA. YIEIbHOE CONMPOTHUBJICHUE BellecTBA. 3akoH Oma
JU1s yyacTtka uen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE TPOBOAHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH Jlxoymns—JleHa.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1eiicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe i KU3HU Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIUN HAa BO3OOHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pozia 3JIEKTpUUECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOBOHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTOYHNKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. ['a30BbIN pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCKOro HaNPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOpOTUBIICHUMN.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKXHOCTH PA3ACICHUS ITOJOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apases.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh ANEKTPUUECKOTO
CONPOTUBJICHUSI TPOBOJAHUKA OT €ro JJIUHBI, IUIOLATU TONEPEYHOTrO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne paboThl IEKTPUUECKOT0 TOKA, UAYLIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

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

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA M HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydeHne neicTBUSI MArHUTHOTO T0JIS1 HA TPOBOJAHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTaTENbHON YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXAHUYECKOIro JBIKEHUS. PaBHOMEpHOE NPSMOIMHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABWKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKEHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. CBoOojHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMT CyNIepO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS! CKOJIbXKEHUS, CHIIa
TPEHUsI OKOS, APYTUE BUJIBI TPEHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTtepuanbHOl TOUKH. AOCOIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUYKEHHUE.

Mexanuueckass pabora M MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYrocCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrUs CxKaTou NpyKUHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HalnrogeHue MexaHMUeCKOro JBMKEHHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

OTCYETA.
2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHHUS.
4. HccnenoBaHu€e MPU3HAKOB PABHOYCKOPEHHOTO JIBHXKCHUSI.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



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

Habmronenne MexaHn4ecKux SBICHUH, MPOUCXOIAIINX B CUCTEME OTCUéTa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIILHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HEro
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus JHEPTUU NMPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHue UMITyJIbca MPH a0COITIOTHO YIPYTrOM B3aUMOAECHCTBUM.
Habmtoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIHH MPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JATBHEUIIETO0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETICHKKU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Omnpenenenne yCKOPEHHS Tela NMPU PAaBHOYCKOPCHHOM JBIKCHUU I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIW TIPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH IIYTH OTHOCATCS KakK ps HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINUE MPOMEXKYTKH BPEMEHH OJTMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAILHON MOBEPXHOCTH.

Onpenenenne pabOTHl CHJIBI  YIOPYrOCTH TIPH  TOIBEME Tpy3a C
WCITOJIb30BAaHUEM HEITOABMYKHOTO M ITOABHUKHOTO OJIOKOB.

N3y4yenune 3akoHa COXpaHECHUS SHEPTHH.

MexaHuuyecKkHne K0J1e0aHus M BOJIHBI.



KonebartenbHoe apmkenne. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHUM: TIEpUOI,
4acToTa, aMIUINTyAa. MareMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KCHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onanc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXaHWYECKUMX BOJH. IIponmonsHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKoCTh 3ByKa M BbicoTa TOHa. OTpakeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HaGnropnenue konebaHUl Tea MOJA JEUCTBUEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnpocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCcKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl U IEPHOJa KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCMMOCTH Mepuo/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH IIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OmbITbI, JEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

o v s~ W

DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.
DIEeKTPOMArHUTHOE MOJIe. DIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBa
ANeKTpoMarHuTHHIX BOJH. [lIkana anekTpoMarHuTHBIX BOJIH. Mcnionbs3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DeKTpoMarHuTHas Tpupoga cBera. CkopocTh cBeTa. BojHOBBIE CBOMCTBa
CBeETa.

Jlemoncmpayuu.

1. CBo¥CTBa AJIEKTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.



Jlabopamopnvie pabomul u onvimeal.
1. W3yueHue CBOICTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWIJIBHOIO
TenedoHa.
CeeToBbI€ SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue cseta. 3atmMeHuss Connua u Jlynel. Otpaxxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpelomMieHus cBera. [lonmHoe BHyTpeHHee
OTpakeHHE cBeTa. Fcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xopa ayuen B inH3e. OnTudeckas cuctema (oToanmnapara, MUKpOCKOIIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

[IpssMOMMHEWHOE pacpOCTPAHEHNE CBETA.

OTtpaxeHue cBeTa.

[Toydyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTryecKuil CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JIUH3.

[Tpuniun aevictBus doToanmapara, MUKpPOCKOIIA U TEJIECKOTIA.
10. Monens riia3a.

11. Pa3noxenue 6e51oro cBera B CIEKTP.
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12. [Tomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPaKEHHUSI CBETOBOTO Jiyya OT YIJia
najIeHusl.

2. W3ydenue xapakTepUCTUK M300paKEHUsI MPEIMETa B IJIOCKOM 3€pKajie.

3. HccnenoBanue 3aBUCHUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyuyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pPACCTOSHUA U ONTHYECKON CHIIbI cOOMparouei
JIMH3HI.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. ONbBITHI TI0O BOCHPHSTHIO IBETA MPEAMETOB IPH WX HAOIIONCHHWH 4Yepes3
[[BETOBbIE (DUIIBTPBI.



KBaunToBbIe fiBJICHUS.

OmnbiTel Pezepdopaa u mimanerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u NornioueHre ceera aroMoM. KBaHThI. JIMHENYaThIE CIIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

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

AnepHas »Hepreruka. J[eWCTBUS pPagUOAKTUBHBIX HW3JIyYEHHMI HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHUS U HOTJIOIIEHUS.

2. CnexTpsl pa3jIMYHbIX T'a30B.

3. Cnektp BoAopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus usiydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPrUU YACTULBI MO TOPMO3HOMY

nytH (1o doTtorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TTPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 000011IeHHs TPEAMETHOTO COACPIKAHUSA U OTbITA IEATEIbHOCTH, TPUOOPETEHHOTO
OpU HU3YyYEHUHM BCEro Kypca (pU3MKH, a Takke A MOJATOTOBKU K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMEHY Mo (U3HKEe NIl 00ydJaromuxcs, BHIOPABIINX ITOT
y4eOHBbIN TpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECHeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (opMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYyYHBIX METOIOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBACHATH (pu3myeckue
SBJICHUS, TPUMEHSS TOJyYECHHbIE 3HAHWA, pelaTh 3aJaud, B TOM YHCIIE
KAuECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHATBHO JESITENLHOCTHBIN XapaKTep JAHHOTO pa3jieia peaanu3yeTcs 3a
CU€T TOTO, YTO OOYYAIOIINECS BBINOJIHAIOT 33aHHs], B KOTOPBIX UM IIPEJIaraeTcs:



HAa OCHOBE TIOJYYCHHBIX 3HAHUW pacro3HaBaTh W HAYYHO OOBICHSITH
bu3udecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TIOBCETHEBHOM JKU3HMU;

WCITIOJIb30BaTh HAYYHBIC METOJIBI UCCICAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM
qECIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJYICHUS TEOPETUICCKIX BHIBOJIOB;

OOBSCHATH HAYYHBIC OCHOBBI HanOOJiee BaKHBIX JOCTH)KCHUN COBPEMEHHBIX
TEXHOJIOTHA, HAPUMEP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
DHEPTUM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHCHMSI BCEX M3BECTHBHIX BHUIOB
SHEPTHUH.

Kaxmgas w3 TeM JaHHOTO MOIYNsS BKIIOYAeT OKCIEPUMEHTAILHOE
uccienoBaHue 0000maronero xapakrepa. Mojyiab 3aBeplIiacTcsi MpPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypCc OCHOBHOT'O O0IIEro 00pa3oBaHusl.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue UMK HA YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THUYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKOW HayKu: €€ rapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJbTYPBbI;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBUi OE30MacHOro TIOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA PEIICKCUH, PU3HAHUE CBOETO MpaBa Ha OMIHOKY
Y TAKOI'0 %€ NpaBa y APYyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTHM€ B pEUICHUU NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUYECKOMY U3YUCHHIO TPOQECCUil, CBI3aHHBIX C (DU3UKON;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIWS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JlacTH OKpy’Karollel cpeapl, IUIAHUPOBAHUSA IIOCTYNKOB M OLICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JJIs1 OKPY>KAIOIIECH CPeIbl;

e - OCO3HaHME TIJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIHAJIBbHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICAOBAaHUM U
MPOEKTOB (PU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSIM
APYTHX;

e - TIOBBIIICHME YypPOBHA CBOEH KOMIIETEHTHOCTH Y€pe3 MPaKTUYECKYIO
JIEATEIILHOCTD;

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

e - OCO3HaHME JePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUIA;

e - CTPEMJICHME aHAJIM3UPOBATh U BBISABIIATH B3AMMOCBS3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKAa CBOMX JCHUCTBHUH C Y4YETOM BIIMSHHUS Ha OKpPYXAIOIIylH Ccpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBoeHUs MpOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOygaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHUI);
e YCTaHABIWBAThH CYIMIECTBEHHBIA MPHU3HAK KJIACCHU(PUKAIINUA, OCHOBAHUS JIJIs
0000IIIEHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pACCMAaTPUBAEMBIX (paKTax,
JTaHHBIX W HAOJTIOICHUSAX, OTHOCSAIIMXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISITh TPHYNHHO-CJICJACTBEHHBIC CBS3M IIPH HM3YYCHUU (PHU3NICCKUX
SIBJICHHI M ITPOIICCCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHust yaeOHo pu3mueckoii 3a1a4u
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pCIICHHS, BBIOOpP HaumbOoee
HOJIXOJISIICTO C YYETOM CAMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUeCKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUYECKOTO
SABJICHUS;

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

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

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

Pabora c nundopmanueii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WIA JNAHHBIX C YYETOM TMPEUIOKEHHON yueOHOM
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUIOB M (POPM MIPEICTABICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMaAIMU W WUTFOCTPUPOBATH peliacMbie 3a7addl  HECIOKHBIMHU
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITUSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWC 3aJadyd W TOJJCpP)KaHHC
O1arokeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSAMHU JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE M CXOACTBO MMO3HIIH;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO NMPECTABIATh PE3yAbTAaThl BHINOJTHEHHOTO (PU3UUECKOTO OIbITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHON JI€ATENbHOCTH, OPraHU30BBIBATH JIE€UCTBUSA
no e€ JOCTIKEHHIO: paclpeiessaTh poyd, 00CYyXIaTb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb paOOThI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa 10
CBOEMY HAIPABJICHUIO U KOOPAUHUPYSI CBOU JIEHCTBUS C APYTUMH YICHAMHU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOIINUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMMEIOIINXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIpeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,;
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHS]) Pe3yJIbTaToOB
NesATEeIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NyecKoro UCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYyallMii, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYroro YejaoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYToOro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY IpU pEIeHUH (PU3NUECKUX 3a/1a4 WK
B YTBEP)KJCHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3UYECKHME W  XUMHYECKHE  SIBJICHHUS,
HAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIIMHEMHOE), TPAaCKTOpHUs, PaBHOACUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOITHECS COCY/IbI;

paznuyarh sBieHus (audysus, TEIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWIKECHHE, HWHEpLHS,
B3aMMOJICCTBUE TEJ, PABHOBECHUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCHIO
BpallleHUs], Tepeiaya JaBIeHUs TBEPABIMU TE€JIAMU, KUJKOCTSIMU U ra3aMu,
aTMOC(pepHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
AHEPIruM) MO OMHUCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMNX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (U3UYECKUX  SBJICHUNA B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMH B JKMBOW M HEXUBOU
NpUPOJIC, NECUCTBUE CHUJIBI TPEHUS B MPUPOAEC U TEXHUKE, BIIHUSHUE
aTMOC(EpHOTrO JaBJICHUs Ha KMBOM OpraHU3M, IJIaBaHUE PhIO, phlUuaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
dbu3nYecKkre BeIUIMHBI (Macca, 00BEM, TIIOTHOCTH BEIIECTBA, BpEMsI, ITyTh,
CKOPOCTb, CPEIIHSISI CKOPOCTh, CUJIAa YIPYTOCTH, CUJIA TSDKECTH, BEC Tela,
cujia TpeHus, JaBjaeHue (TBEPAOro Tea, )KUIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHW4YecKass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI,
KOO(POUIIMEHT TMOJE3HOTr0 JEeUCTBUS MEXaHW3MOB, KHHETHYECKas U
MOTEHUUAJIbHASL JHEPTUsi), MPU ONUCAHUMU TMPABWIBHO TPAKTOBATh
(bU3UYECKUi CMBICIT UCTIOJIB3YEMbIX BEJTMYHMH, UX 0003HAYEHUS U IUHUIIBI
bu3MYeCKUX BEIWYUH, HAXOIAUTh (OPMYJIbI, CBSI3BIBAIOIINE JTaHHYIO
(GU3NYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH,

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsSI CUII (BAOJb OJHOW MpsiMoOil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBWIO paBHOBecUs pbiyara (0J10ka),
«30JI0TO€ TMPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHHYeCKOU



SHEPruM, MpPU H3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPAaTKOE YCJIOBHE, MOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATUCTUYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HaAXOAUTh OIUMOKH B XOJE OIbITa, JEJaTh BBIBOABI IO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCcKuX CBOMCTB TeN: ((OPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBObI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

IPOBOJUTDH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMUHUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITIyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAIA CONPUKOCHOBEHHMS TEJI, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBECHs pblyara v OJIOKOB), y4acTBOBATh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaThb YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHJE



MPEIOKEHHBIX Ta0IUIl U TPpauKOB, AENaTh BBIBOJABI 10 pe3yjbTaTaM
UCCIIETIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYCCKUX BEIMYMH (TUIOTHOCTH
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, KOd(D(PUIMEHT TMOJNe3HOr0  JIEWCTBUA  MPOCTHIX
MEXaHU3MOB), CIEAysS TNPEII0KEHHON WHCTPYKIIMU: TPH BBITOJTHCHUH
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMIBI ACHCTBUS TMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa WX ONUCAaHUA (B TOM 4YHCIE:
MOJAIIUITHAKK, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMET]p, BEICOTOMED, MOPIITHEBOIM HACOC, ApEOMETP), UCTIOJIB3Ys 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI 1 HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH,

NPUBOAUTh  TNpPUMEpPHl  (HAXOOWTh  WHGOOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHS 3JI0POBBS U COOTIOICHHSI HOPM
IKOJIOTUYECKOTO TIOBEJICHUS B OKPY’KaIOIIEH Cpee;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpPMAITUIO, KOTOpas SIBJISCTCS TMPOTHBOPECYMBON MM MOXET OBIThH
HEIOCTOBEPHOM;

WCITOJIB30BATh MPHU BHITTOJTHCHUH yUEOHBIX 3aJaHUN HAYYHO-TTOMYJISIPHYIO
JIUTEPATYPY HU3UIECKOTO COJECPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh NpuUEMaMHU KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOJuYHO AeNiaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOCSKTOB WU
y4eOHBIX WCCIEAOBAHHM, TIPH 3TOM TPaAaMOTHO HMCIOJb30BaTh M3yUYCHHBIN



MOHSATUWHBIN amnmapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIICHHUE
MPE3CHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOCKTOB M HCCIEAOBAHHWM PaCIPEACITh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHECHUEM IIJIJaHA JICHCTBUM, aJEKBAaTHO OLCHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHUSA: Macca U pasMepsl MOJIEKYJI, TEIUIOBOE JABUKECHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUM 3apsisl, IEKTPUUECKOE I0JIE, TPOBOJIHUKU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHMS, UCIIAPEHUE,
KOHJCHCAllUsl, IJIaBJICHHUE, KpUCTaUIM3auus (OTBEpJEBaHUE), KUIICHUE,
Terionepeaaya (TEerIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
AIEKTpU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO II0JIS1 HA IPOBOJHUK C TOKOM, JIEKTPOMATrHUTHAS MHAYKIIHUA)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUWE W KanWULIPHBIE SBIEHUS B IPUPOJE,
KpUCTaulbl B mpupoae, usiydyeHue ConHia, 3aMmep3aHUe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend moarCcoB, poJib MATHUTHOTO MOJIS AJIs )KU3HU Ha 3emIie,
NOJIIPHOE CHUSHHE, NPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢duznyeckue BeIMUMHBI (TEMIEpaTypa, BHyTPEHHSS SHEPrHsi, KOJINYECTBO
TEIUIOTHI, yJeJdbHas TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBIICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, dJIEKTPUUECKUM 3apsi/l, CUiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yIEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJEKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBAaTh (U3HUECKUN CMBICI
UCIOJIb3YEMbIX BEJIMYMH, 0003HAUYCHUS U €IUHULIBI (PU3NYECKUX BEIIUYUH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Yd OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUUECKOW TEOPUU
CTPOCHHMS BEIIECTBA, MPUHLUI CYNEPHO3UIMUA MOJied (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUS 3apsja, 3akoH OMa JyIs ydacTka LenH, 3aKOH
Jxoynsa—JleHua, 3aKkoH COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MYECKUE MPOLIECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
[1aroB ¢ Omnopoi Ha 1-2 W3Y4YEHHBIX CBOWCTBA (U3UYECKUX SIBICHUM,
bu3NYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JI1  peIIeHUs 3a7a4d, BBHIOMpATh 3aKOHBI U  (HOPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHUE WCCIICIOBAHUS, BBIICIATH
MpPOBEPSIEMOE  MPEANOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCIICIOBaHUs, J1€J1aTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS H
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3aLMsl TEI W B3aUMOJICHCTBHUE
ANEKTPUYECKUX 3apsAJIOB, B3aUMOJICUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJII HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa dJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH



poBepsieMble MPEAMNOI0KEHUS, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSAMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HAMNPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3NYECKUX BEIIMYUH, CPABHUBATH PE3YJIbTAThHI
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEYEHMS U YACIBHOIO CONPOTHUBIICHHS BEIIECTBA MPOBOJAHMKA, CUJIBI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COCIUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBIMOJIHATh M3MEPEHUs, Clenysl MPEeAJo)KEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHLUIBI JEUCTBUS HU3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TAapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOM BSHEPTUHU, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKHUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUYECKUX LENenl ¢
NOCJIEOBATENBHBIM U NAPAJUIETIBHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyast
YCIJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKUX LENEH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHPOPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOMU



KU3HU 11 obecrieueHus: 0€30MacHOCTH MPU OOpallleHuH C MPUOOpamMu u
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHUSI 3I0POBbS U COOIOICHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
POTUBOPEYMBOUN MM MOXKET OBITh HETOCTOBEPHO;

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3NUECKOTO COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHTepHeT, BiaAeTb NpUEMaMHM KOHCIEKTHUPOBAaHUS  TEKCTA,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0oOmias uMH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCJIe MyOJIUYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKON ACSITENbHOCTH, IPY 3TOM I'PaMOTHO UCIIOJIb30BaTh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTH 32 BBINOJHEHUEM IJIaHA JACHCTBUN U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
JeSITEJIbHOCTD TPYIIIbI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koHniy oOyuenust B 9 kjiacce npeIMeTHbIC pe3ybTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MaTepuaibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHBHOCTh MEXaHWYECKOTO JBIKCHUS, Jaedopmarius
(ympyrasi, miacTauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCONIOTHO TBEPIOE TEIO,
IIEHTP TSDKECTH TBEPIOTO TEiIa, paBHOBECHE, MEXaHMYECKUE KOJICOaHUS |
BOJTHBI, 3BYK, HH(QPa3BYK U YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJTHBI, IITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCIYCKAHUsI W TOTJIONMEeHUs, ab(a, 6eTa- U ramMMa-u3IydeHus,
W30TOTIBI, STCPHAS SHEPTETHKA;

pasnmuyaTh SBJICHUS (paBHOMEPHOE W HEPaBHOMEPHOE NPSIMOJMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEMHOE JBIDKEHHE, CBOOOHOE
najicHUue TeJ, PABHOMEPHOE JIBIKCHHE 10 OKPY>KHOCTH, B3aUMOJCHCTBUE
TeJ, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPaKEHHE



3ByKa, NPSMOJIMHEMHOE pacHpOCTPaHEHUE, OTPAKEHHWE WU MPETOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3I0KEHHUE OEJIOro CBETA B
CHEKTp M CJOKEHHWE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacrmo3HaBaTh TMPOSBICHHE HM3YyYEHHBIX (U3MUECKHX SBICHUN B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHeT COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3X0, LBETAa TeJ,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
PaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHBHBIX M3Iy4YEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKHUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢bu3nueckue BEIUYUHBI (CpelHsSsI M MIHOBEHHas CKOPOCTh Tela MpHu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHMS, CWa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHul, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTejab MPEJIOMJIEHUS Cpeabl), NPH ONHUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOIb3YEMbIX BEIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMUI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHBI OTPAXKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOIO U MaCCOBOTO YMCEN
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alIUChIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE;



OOBSICHATh (PU3UYECKUE TPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyaIlMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3UUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCIIOJNIB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETUYHUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pEIICHUs, MPOBOAUTH pPAcu€Thl M  OLICHUBATH
PEATUCTUYHOCTD TOTYYCHHOTO 3HAYEHUS (PU3NIECKON BETUIHUHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TP TTOMOIIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEJCHUSI  HMCCIEAOBAaHUA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUW WK
¢u3znyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3axkoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJICOaHUH, MPSIMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3IYUYCHHS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyTI0BaHUS, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HaYeHUe u3MepseMol BeaM4MHbl ((POKyCHOE paccTosiHHe
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JBW)XCHUHM O€3 HadallbHOM CKOpPOCTH, TMepHoja
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl IMOJYyYEHHOM 3aBUCHMOCTH



GbU3MYEeCKUX BEIWYUH B BUAC TAOJWIl M TPaPUKOB, JeJIaTh BBIBOIBI TIO
pe3ynbTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIWYUH (CPEIHSSI
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHIKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJ€HUsI, KECTKOCTb MPYXKUHBI, KOIPPUIUEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckas padoTa W MOIIHOCTh, YaCTOTa W TEPHOJ
KOJICOaHMI MaTeMaTHYeCKOTO W MPYKMHHOTO MAaSTHHKOB, ONTHYECKAS
cwia coOuparomeid JHMH3bI, pPaJAHOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHUs, CIeaysl MPEJIOKEHHONW WHCTPYKIIMHU, BBIUUCISATH 3HAUYCHHE
BEJTMYMHBI U aHAJTM3UPOBATH MOTYUCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
MOTPEIIHOCTH U3MEPEHNN;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DU3UYCCKUX MOJIETICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOYHHUK
CBeTa, JTy4, TOHKAas JIMH3a, TUTaHETapHas MOJIENTb aTOMa, HyKJIOHHAst MOJIEITb
aTOMHOTO SIJIpa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa HMX omucaHus (B TOM 4YHUCIE:
CIUAOMETP, JATYMKH TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONMB3YysS 3HAHUA O
CBOMCTBaX (PU3NYECKUX SBJICHUA U  HEOOXOAUMbIE (PU3UUYECKHE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH W3YUCHHBIX TEXHHUYCCKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
permeHny  y9eOHO-TIPAKTUYECKUX  3a7ad, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS N300PAKEHUN B MJIOCKOM 3€pKajie U COOMpArolleH JIMH3E;
NPUBOAUTH  MpUMEpPhl  (HAXOaUTh  WHGOPMAIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MUCCKUX 3HAHWN B TIOBCEIHEBHOM
KU3HH NI oOecriedeHusi 6€30MacHOCTH Tpu oOpaIeHn ¢ mpudopamMu 1
TEXHUYECKUMHU yCTPONCTBAMU, COXPAHEHUS 30POBbS U COOTIOCHUS HOPM
AKOJIOTHYECKOTO TIOBEICHHSI B OKpYKaIoIIeH cpee;

OCYIICCTBJIATh TOUCK HWHGpOpMANUK (U3HNYECKOTO COJICpPKAHUS B
HNuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI MIOMCKOBBINA 3aMpOC, HAXOAUTH
MyTH ONPEACIICHUS TOCTOBEPHOCTH TOJYICHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUHN U TOTIOJTHUTEIHHBIX UCTOYHUKOB,



UCITOJIB30BATh MPHU BBIIOJIHEHUN YYEOHBIX 3aJJaHUIl HAYYHO-IIONYJIIPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCHOJIb30BaTh  M3YYEHHBIH
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUun
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Kourpoubnbie IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTshI padoThI
Pazjen 1. ®usuka u eé poJib B MO3HAHMH OKPY:KAIOLIEr0o MUpa
11 ®dusuka - HayKa 0 MPUPoJe 2 https://m.edso00.ru/ZJ2UI13BMX
1.2 Du3nyecKue BEITUYNHbI 2 https://m.edso0.ru/UDCTC8RJD
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 https://m.edsoo.ru/ZOL7QLIIS
Wroro mo paszneny 6
Pa3znen 2. [lepBoHayaibHble CBEeeHUS 0 CTPOEHUHU BellleCTBA
2.1 Crtpoenue BelecTBa 1 https://m.eds00.ru/2SJ151M41
BIDKCHHE U B3aUMOJICH
2.2 A AACHCTBIE HacTii 2 1 https://m.edso00.ru/ZXDKQLXCC
BeIlleCTBA
2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2 https://m.edsoo0.ru/ONOV1XY1K
Uroro no pazaeny )
Paznen 3. /IBu:keHune U B3auMo/ieiicTBue Tej
3.1 MexaHndyeckoe JBHKEHHE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Huepuus, macca, II0THOCTh 4 https://m.eds00.ru/GXPU4MT5P
3.3 Cwta. Buns! cun 14 1 https://m.edsoo.ru/9RNDRUONW
Hroro no paszneny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW

Hasnenue. Ilepenaua naBnenus

4.1 TBEPIBIMH TEJIAMH, KUIKOCTIMHU U 3 https://m.edsoo.ru/X0DW367P2
razamMu
4.2 JlaBlieHME KUIKOCTH https://m.edsoo.ru/2MVXZ0KL4
4.3 AtmocdepHoe naBieHNE https://m.edso00.ru/T7134SXNO
4.4 JSHCTBHE JKUAKOCTH H ra3a Ha 7 3 https://m.eds00.ru/NFEGOYSNK
NOTPYKEHHOE B HUX TEJIO
Utoro no pazneny 21
Pa3nea 5. PaGoTa n MoHOCTBH. JHEpPrus
51 PaGora 1 mouHOCTH https://m.edsoo.ru/75LMREDY1
5.2 [IpocTbie MexaHU3MBI https://m.eds00.ru/5S04NQXKX9
5.3 MexaHnueckasi SHeprus https://m.eds00.ru/G30454EMT
Uroro no pazaeny 12
PesepBHoE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

ITPOTPAMME



https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KVIACC

KoaunuyecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM

JekTpoHHbIe (HU(pPOBHIE)

Ne ni/m Konrpouabnbsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTshI padoThI
Paznen 1. TenjioBble siBJIeHUs
1.1 CtpoeHue U CBOMCTBA BelllECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TemoBbie IpoLIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
2.1 DUICKTPHHECKHC 3APAAbL. SAPSKCHHEIC 7 1 https://m.eds00.ru/RAQORCTQ4
TeJa U UX B3aUMOJICHCTBUE
2.2 [ToCTOSIHHBIH MEKTPHUECKUI TOK 20 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarsuTHbI€ SIBJICHUS 6 15 https://m.edsoo.ru/BULAFRBRA
24 DneKTpoOMarHuTHas UHAYKLUS https://m.edsoo.ru/7QOD8EL15
Hroro no paszneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10
- 68 4 145

I[TPOT'PAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne ni/m Konrpouabnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE Pecypchl
padoTshI padoThI
Pa3nes 1. Mexanuueckue siBJIeHUsI
M 0
11 CATITICCROC ABIDREHIC 1 CHOCODM 10 1 https://m.eds00.ru/CEOGHRGTL
€ro ONMCaHus
1.2 BsaumopeiictBue ten 20 1 3 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHbI COXpPaHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Wroro mo paszneny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI
2.1 Mexannueckue KonebaHus https://m.eds00.ru/S5VIGSAI3
2.2 MexaHnueckne BOJIHBL. 3BYK 1 https://m.edsoo.ru/DHIJG8A50
Uroro no pazaeny 15
Pazgen 3. DiekTpoMarHuTHOE 10JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI
3
3.1 JICKIPOMATHHTHOE fo1e 1 6 2 https://m.edsoo.ru/DT98BSEY0
AJIEKTPOMArHUTHBIE BOJIHEI
Hroro no paszneny 6
Pa3nea 4. CBeToBble siBJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIuH3BI 1 onTHYEeCKHE TPUOOPHI https://m.edso0.ru/2Z0WNYKRX1
4.3 Paznoxenne 6e70ro CBETa B CIIEKTP 3 2 https://m.edsoo.ru/2Z5AHODTO
Hroro no paszneny 15



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Paznen 5. KBantoBbie iBJICHUA

nu
5.1 CTIYCRAIHE 1 HOMIOMenye coeta 4 1 https://m.edso0.ru/BK5E4AQQ8
aTOMOM
5.2 CtpoeHue aTOMHOTO sijipa https://m.edsoo.ru/USWX2R61B
5.3 SlnepHble peakuuu https://m.edsoo.ru/TMMVY9VSF
Hroro no pazaeny 17
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
I1 000
6.1 OFTOPCHHE 1 ODODIISHIE COLCPRAIA 9 2 https://m.edsoo.ru/JKQXVJ8BE
Kypca pu3uku 3a 7-9 xinacc
Wroro mo paszneny 9
OBIIEE KOJIMYECTBO YACOB IT
- O HACOBTO 102 27

I[TPOTPAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE




HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne

n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

®du3nka — HayKa O PUPOJIE.
SIBnenus npupoasl.
Du3nyecKue SABJICHUS

https://m.edso0.ru/35YPBIW5K

Mexanndeckue, TeIIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusznyeckre BEIUYUHBI U UX
HU3MCPCHHUC

Ypok-uccnenoBanue
"N3mepenue TeMieparypsl Ipu
MOMOIIH >KUKOCTHOTO
TEPMOMETpA U JIaTUUKa
TEeMIEPATyphI"

Kax ¢uzuka u gpyrue
€CTECTBEHHbIC HAYKU U3Yy4aloT
MIPUPOLY.
EcrecTtBEeHHOHAaYUYHBIN METO
no3Hanus. Onucanue
(bU3UYECKUX SIBJICHUH C
IIOMOIIBIO MOJIeICH

Ypok-uccnenoBasue
"ITpoBepka rumoTe3bI:

https://m.edsoo.ru/I116U53L6H

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

https://m.edso0.ru/\VQGCNS8IMP

https://m.edsoo.ru/3LPP2HP X2

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



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

JaIIbHOCTB I10JIETA IIAPHUKa,
MYIEHHOTO TOPU30HTAIILHO,
TeM OoJIbIIIe, YeM OOJIbIIE
BbICOTA ITycKa"

Crpoenue BemectBa. OMbITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE
CTPOCHUE BEIIECTBA

https://m.edsoo.ru/F5PU40LYR

JIBM>KEeHHE YacTHll BEIIeCTBA
Vpok-uccnenoBanue «OnbIThI
10 HAOJIIOIEHUIO TEIIOBOIO
pacuIMpeHus Ta30By

https://m.edsoo.ru/HQ31SN1F3

https://m.edso0.ru/FT87UNTLS

10

ArperatHbie COCTOSIHUSI
BeIleCcTBa

https://m.edso0.ru/STRDWACXM

11

Bzaumocss3p Mexny
CBOMCTBAaMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX
ATOMHOMOJIEKYIISIPHBIM
ctpoeHreM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI

https://m.edsoo.ru/AWMI1DBI148

12

Mexannueckoe IBHKEHUE.
PaBHOMEpHOE M
HEPaBHOMEPHOE JIBUKECHHE

https://m.edsoo.ru/3SW6CCIHB1

13

14

Cxkopocts. Equnnne ckopoctu

Pacuer nytu u BpemeHu
JIBYDKEHUS

https://m.edso0.ru/29GPTJAKL

https://m.edsoo.ru/PVHMNWAUA

15

Wuepuusi. 3aK0H UHEPIHUH.
B3anmopeiicTBre Ten Kak

https://m.edsoo.ru/KX55101BX



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX

IMpuiruHa UBMCHCHUS CKOPOCTHU
JABMXKCHUSA TCII

16

17

18

ITInotHocTh BemectBa. Pacuer
Macchl U 00BbeMa Teja 1o ero
IUIOTHOCTH

JlaGopaTtopHnas pabota
«OrnpeneneHue mIoTHOCTH
TBEPIOTO TETA»

Pemenne 3amag mo Teme
"ITnotHOCTH BemecTBa"

https://m.edso00.ru/0S71X3DPS

https://m.edsoo.ru/OH22PX7CX

https://m.eds00.ru/50DYVYG49

19

Cuna Kak XxapakTepuCTHKa
B3aumozeiicteus Ten. Cuia
ynpyrocti. 3akoH I'yka

https://m.edsoo.ru/NV56FY1G2

20

JlaGopaTtopHnast pabora
«3yueHne 3aBUCUMOCTH
pacTsbkeHus (aegopmariumn)
NPYKUHBI OT TPUII0KEHHON
CHJIBD»

https://m.edso0.ru/PXXW6DHXE

21

22

23

SBaenne Tarorenusa. Cuna
TSKECTH

CBsI3b MEX1y CHIION TSAXKECTH U
Maccoi Tena. Bec tena.
Pemenne 3amag no teme "Cuna
TsDKeCcTH"

Cuna TsKeCTH Ha IpYrux

mranetax. duznueckue
XAPaKTCPUCTHUKHU IIJIAHCT

https://m.edsoo.ru/OCWJIXFNQE

https://m.edsoo.ru/8PZHPV1YJ

https://m.edsoo.ru/IM2DOKYLI

24

N3mepenue cuit. JlnHamomeTp

https://m.edso0.ru/IT1ZGKCKH



https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH

25

Bec Tena. HeBecoMmocTh

https://m.edsoo.ru/UA01SQ8RE

26

27

28

Co)keHue ABYX CHII,
HaIIPaBJICHHBIX 110 OJJHON
npsMoil. PaBHoneCTByOIAs
CHII

Penrenue 3amau mo reme
"PaBHOelicTBYIOIIAsA CHIT"
TpeHue ckobKEHUS U TPEHUE

nokosi. TpeHue B mpupoje u
TEXHHUKE

https://m.edsoo.ru/L6SNUZVZ8

https://m.edsoo.ru/MKPXDZNX5

https://m.edsoo.ru/TA1IEOSMMH

29

JlaGopaTtopHnast pabora

((H?;y‘l@HHG 3aBUCHUMOCTH CUJIBI

TPEHUS CKOJIbKEHUS OT CHUJIbI
JIABJICHUS U XapaKTepa
COIIPUKACAIOIINXCS
ITIOBEPXHOCTEMN

https://m.edso0.ru/TAQP4B30A

30

Pemenue 3agad na
omnpeacIeHue
PaBHOJIEUCTBYIOILEH CUIIBI

https://m.edso00.ru/5YY23XXSD

31

Pemrenue 3agad mo remMam:
«Bec Tenay, «I'paduueckoe
n300paxkeHue cmn, «CHiby,
«PaBHOIEUCTBYIOMIAs CUIDY

https://m.edso0.ru/T9V639RZF

32

KonTponbhas pabota no
TeMaM: «MeXaHHIeCKoe
IBIDKeHHE, «Macca,
IIOTHOCTEY, «Bec Temay,
«I'padpuueckoe n3obpakeHue
crny, «Cuian

https://m.edsoo.ru/PARO8SWE4D



https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8
https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D

33

Hasnenune. CriocoObl
YMEHBIICHUS U YBEITUICHUS
JIABJICHUS

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

34

JlaBrenue ra3za. 3aBUCUMOCTD
JIaBJICHUS ra3a 0T 00bEMa,
TeMIepaTypbl

https://m.edsoo.ru/544Y MX9WR

35

36

37

[Tepenava naBieHus TBEPABIMU
TCJIaMU, ) KUAKOCTIAMU U
razamu. 3akoH [lackais

I[aBJ'ICHI/Ie B X KMJAKOCTH H rasc,
BBI3BAHHOC HeﬁCTBHeM CHJIBI
TAXKECCTHU

Pemenue 3amay nmo reme
«JlaBaeHue B )KUIKOCTH M rase.
3akod [Tackansa»

https://m.edsoo.ru/CG5P0SNWO

https://m.edsoo.ru/K7T1219UC

https://m.edsoo.ru/UHHC5RB6W

38
39

Coobmmaronuecst Cocyabl

I'mapasanyeckuit mpecc

https://m.edsoo.ru/7THDBMDHR2

https://m.edsoo.ru/67X2LF396

40

Manomertpsl. [lopuaeBon
JKHJIKOCTHEIM HAcOC

https://m.edso0o0.ru/5G846G718

41

Atmocdepa 3emmn. [Ipuanns
CyILIECTBOBAHMS BO3IyIIHON
000J104KH 3eMJIH.
3aBUCHUMOCTh aTMOC(HEPHOTO
JTaBJICHUS OT BBICOTHI HaJl
YPOBHEM MOpSI

https://m.edsoo0.ru/DRQ6ZPW1M

42

Bec Bo3nyxa. ATmMochepHoe
JTaBJICHUE

https://m.edsoo.ru/PYRNEDISY



https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY

43

N3mepenue atMmochepHOTro
napieHus. OnsiT Toppuyenau

https://m.edso0.ru/2183TIPD4

44

45

46

3aBUCHUMOCTH aTMOC(EepHOTO
JIABJICHUS OT BBICOTHI HAJl
YPOBHEM MOPSI
BbapomeTtp-anepou.
ATMocdepHOe 1aBJIeHHE Ha
pa3IMYHBIX BBICOTAaX

Pemenue 3amay nmo Teme
"AtMochepHoe naBieHue"

https://m.edsoo.ru/YWJFWMZI1J

https://m.edsoo.ru/WBNXTP7GR

https://m.edsoo.ru/YWVWL5TA1

47

JlelicTBUE KUJIKOCTH U ra3a HA
MOIPYKEHHOE B HUX TEJO.
ApxumenoBa cuiia

https://m.edsoo.ru/SMG9FR466

48

JlaGopaTtopHnast pabora
«Omnpenenenue
BBITATKWBAIOIIEH CHITBI,
JIEUCTBYIOILEH HA TEJIO,
MOTPYKEHHOE B )KHUJIKOCTh)»

https://m.edsoo.ru/7U40IDLK2

49

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
BEca TeJia B BoJie OT 00bEMa
MOTPYKEHHOU B KUJIKOCTh
YacTHU TeJa»

https://m.edsoo.ru/OUOBGKKSW

50

51

[InaBanue Ten

JlaGopartopHas paboTa
"KoHcTpynpoBaHue apeomerpa
WM KOHCTPYHPOBAHHUE JIOJIKH

https://m.edsoo.ru/UMAE9Q10Y

https://m.edsoo.ru/BGOVBS63P



https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P

U ompeeneHue e
rpy3onoabéMHOCTH"

52

Pewenue 3anad o remam:
«IInaBanue cynosB.
BosznyxoruiaBanuey,
«/laBneHue TBEpABIX TEII,
JKUJKOCTEN U Ta30B»

https://m.edsoo.ru/R7VHLAGB0Q

53

54

Mexanunueckasi pabota

Momnocts. Eqnauiiet
MOIIHOCTH

https://m.edsoo.ru/1YIR6J7L5

https://m.edsoo.ru/4AUUXIHR1X

55

VYpoxk-uccnenopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noabéMe 1o Jjectuune"

https://m.edsoo.ru/GDB065558

56

57

58

59

[IpocTsie MexaHu3mel. Peryar.
PaBHOBecue cui Ha peruare

KonrponbHas pabora no reme
«/laBneHue TBEpABIX TEN,
KHUJIKOCTEH U ra3oB» /
Bcepoccuiickas npoBepoyHas
paborta

PezepBHblit ypok. Pabora ¢
TEeKCTaMu 110 TeMe «JlaBieHne
TBEPABIX TEN, )KUAKOCTEU U
razoBy» / Becepoccuiickas
poBepoyHas paborta

Pbruaru B TexHUKE, OBITY U
npupoze. JlaboparopHas

0.5

https://m.edsoo.ru/8YRUOUGS?2

https://m.edsoo.ru/DWLOWQXQZ

https://m.edsoo.ru/RFCSYB9F8

https://m.edso0.ru/KR7VOIXUT



https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT

pabora «MccrnenoBanue
YCIIOBHI PAaBHOBECHS PhIYara

60

61

62

63

Pewenue 3anau o reme
«Y ci10BUsL paBHOBECHS
pbr4ara»

KoaddumuenT nonesnoro
NEICTBUS MEXaHU3MA.
JlaGopaTtopHnast pabora
«M3mepenne KIIJI HaknoHHON
TIJIOCKOCTHY

Pemenue 3amay nmo Teme
"Pa6ota, momnocTs, KIT/I"
Mexanuueckas YHEprusl.
Kunernueckas u
MOTEHIIUaIbHAs SHEePTUs

0.5

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

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

https://m.edsoo.ru/VF5XBQLVS

https://m.edso0.ru/SHQE7HOYK

64

3aKOH COXpaHEHHUs
MEXaHUYECKON IHEPTUU

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

65

YPpOK-3KCIIEpUMEHT IO TEME
"JKcrnepuMeHTaIbHOE
ompeieJIieHue U3MEHEHUS
KHHETHYECKON 1
MOTEHIIMATBLHON SHEPTHH MPU
CKaTBIBaHHH Tella MO
HaKJIOHHOM IIJIOCKOCTH"

https://m.edso0.ru/SM7E7YTZC

66

KonTponbhas pabota no teme
«PaboTa 1 MOIIIHOCTb.
OHeprus»

https://m.edsoo.ru/AECZ9T7EC



https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW
https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC

PesepHblit ypok. Pabora ¢

67 TEKCTaMH 110 TEME 1 https://m.edsoo0.ru/MJIPGGSA3
"MexaHudeckoe aBrKeHue"
PesepHblii ypok. Pabora ¢
68 TeKCTamu 1o Teme "Padora. 1 https://m.eds00.ru/XT2SMNZYM
MoiuHocTb. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOT'PAMME



https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KVIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPHUH U UX OTIBITHBIE
MOATBEPKICHUS

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

Macca u pa3Mep aToMOB U
MOJIEKYII

Mopaenu TBEPAOTO, KUAKOTO U

ra3oo6pa3H0ro COCTOSTHUH
BCIICCTBA

OO0BsicHeHHE CBOWCTB
TBEPJIOTO, )KUJKOTO U
ra3000pa3HOro COCTOSHUMN
BEIIIECTBA Ha OCHOBE
MOJIOKEHUN MOJIEKYISIPHO-
KMHETUYECKOU TEOPUH

Kpucrannuueckue u
amopdHbIe Tena

https://m.edsoo.ru/OMIN4E3EH

https://m.edsoo.ru/HVW3WMRAS

https://m.edso0.ru/DJYTZQHS83

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

CmaunBaHue u
KaWUIIPHOCTb.
IToBepXHOCTHOE HaATSKEHUE

https://m.edso0.ru/7XZHOXTSK

TemoBoe pacmmpenue u
CoKaTHe

https://m.edso0.ru/I3N30OKS8L



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L

Temneparypa. CBsi3b
TEMIIEpPaTypPhl CO CKOPOCTHIO
TETUIOBOTO JIBHYKCHHS YaCTHI]

https://m.edsoo.ru/5XSV6F15B

BnyTtpenHss sHeprusi.
CriocoOb1 U3MEHEHUS
BHYTPEHHEN YHEPTUU

https://m.edsoo.ru/BBVCI9MH6

10

11

12

Bune! Teronepenauu
Ypok-koHpepeHIus
"[IpakTHueckoe
HCIOJIb30BaHUE TETIOBBIX
CBOICTB BEIIECTB U
MaTepuajoB B LIEJIX
sHeprocoepexeHus"

KomandecTBO TEIOTHI.
YV nenbHas TEMJI0EMKOCTh

https://m.edsoo.ru/WF4J3070P

https://m.edsoo.ru/UU910QFZW

https://m.eds00.ru/88291DDIZ

13

YpaBHEHHE TEIOBOTO
Oamanca. TermooOMeH u
TEIUIOBOE PAaBHOBECHE

https://m.edso0.ru/P52QUVQJE

14

JlaGopaTtopHnast pabota
"UccnenoBaHue IBICHUS
Ter1000MeHa Ipu
CMEITUBAHNHN XOJOIHON 1
ropsiueit BobI"

https://m.edsoo.ru/FR2N6N5GV

15

Pacuer KonnuecTBa TEIJIOTHI,
HEOOXOaUMOTO I
HarpeBaHus Tea v
BBIICIISIEMOTO MM TIPH
OXJIAXKICHUN

https://m.edsoo.ru/JSMRA1APW



https://m.edsoo.ru/5XSV6F15B
https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW

16

JlaboparopHas pabota
"OnpeneneHue yaeiabHOi
TEIJIOEMKOCTH BenlecTna"

https://m.edso00.ru/40IT1ZJAH

17

18

19

DHeprus TomMBa. Y ieiabHas
TEIJIOTa CTOPAHUS

[InaBneHue u OTBEpICBaHIUE
KPUCTAJUTMYECKUX TEJl.

VY aenpHas TEII0Ta IJIaBICHUS
JlaGopaTopHnas pabota
"Onpenenenue yaenbHOU
TEIUIOTHI TIJIaBJICHUS JIhaa"

https://m.edso0.ru/683AIXYWS8

https://m.edsoo.ru/JHES5A1PJF

https://m.eds00.ru/LCOXVHGHD

20

[TapooOpazoBanue u
KoHIeHcanus. Mcnapenue

https://m.eds00.ru/CQG4DQKML

21

Kunenne. Y nenpHas Tennora
napooOpa3oBaHus U
KOHJEHCAIlUU. 3aBUCUMOCTD
TEeMIIepaTyphbl KUTIEHHS OT
aTMoc(hepHOro JaBiIeHHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BuaxxHoCTh BO311YyXA.
JlaGopaTtopHnast pabota
"OrnpezeneHne OTHOCUTEIBHOU
BJIAJKHOCTH BO311yXxa"

https://m.edsoo.ru/7KP37W0J1

23

24

Pemenue 3amau Ha
ONpeeIeHUE BIAKHOCTH
BO3/yXa

[IpuHIMIBEI PaOOTHI TETLTOBBIX
nsurareneit. [laposas

https://m.edsoo.ru/N4XJEXGAL

https://m.edsoo.ru/6BKWSWY G6



https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF
https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6

TypOuHa. /[Burarens
BHYTPEHHETO CTOPaHHS

25

26

27

28

29

KII/I TerutoBoro aBuratess.
TeruoBble ABUTATENN U
3aIMTA OKPYKAOLIEH Cpebl
3aKOH COXpaHEHUs U
IIPEBPAILCHNS SHEPTUU B
TEIJIOBBIX ITpOLIEcCax

[ToaroroBka K KOHTPOJIBHOU
pabote 1o Teme "TeroBsie
apreHus. Mamenenue
arperatHbIX COCTOSTHUMN
BeniecTa"

KoHTpoinbHas pabora 1o Teme
"TeroBble IBICHUA.
N3meHeHue arperaTHbIX
COCTOSIHUH BemecTna"

3HeKTpPI3aI_[I/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3apA10B

https://m.edsoo.ru/UJASDRDOH

https://m.edsoo.ru/B1KX6RPQ9

https://m.edso0.ru/9AQ53CC7C

https://m.edso0.ru/0X03133KU

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

30

Ypok-uccienoBanue
"DnekTpu3anus Ten
WHIYKIWEH U IIPU
CONPUKOCHOBEHUU"

https://m.edsoo.ru/JALQFK67J

31

32

B3anmopeiicTre 3apsyKeHHBIX
ten. 3akoH Kymona

DNEKTPUYECKOE MOJIE.
Hanps>xeHHOCTB
AJIEKTPUYECKOTO IOJIA.

https://m.edsoo.ru/LIJCQZZS9

https://m.edso0.ru/N79CZGZ1J]



https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C
https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J

[IpuHnMn cynepno3unuu
JNEKTPUYECKUX MOJIEH

33

34

35

Hocurenu snektpuueckux
3aps0B. DJIEeMEHTapHBIN
3apsia. Ctpoenue atoma

HpOBOI[HI/IKI/I " JUDJICKTPUKH.
3aKoH COXpPAaHCHUA
SJICKTPHUYCCKOTI'O 3apsaga
Pemenue 3amgau Ha
IMPUMCHCHHC CBOMCTB
QJICKTPHUUYCCKUX 3apAa0B

https://m.edsoo.ru/AFOIKADMYV

https://m.edsoo.ru/U8JR991PB

https://m.edsoo.ru/SXWWOSWJ5

36

DNEeKTPUYECKUH TOK, YCIOBUSA
€ro CyIIeCTBOBAHMSL.

M cTOYHHMKH 3IIEKTPUIECKOTO
TOKa

https://m.edso00.ru/ISIMP3J3M

37

JlericTBUA 3JIEKTPUUYECKOTO
TOKa

https://m.eds00.ru/Q8WUTCKVT

38

39

40

Ypok-uccnenoBanue
"JleiicTBHUE AJIEKTPUYECKOTO
TIOJIS1 Ha TIPOBOTHUKH U
JUAJIEKTPUKH"

DNEeKTpUYECKUN TOK B
MeTaJulax, KHUJIKOCTIX U ra3ax

DnexTpudeckas LEeMb U e€
COCTaBHBIE YaCTH

https://m.edsoo.ru/ZHMKZM4JU

https://m.edso0.ru/E4COOOYPF

https://m.edsoo.ru/ROW7KUDDO

41

Cuna toka. JlabopaTopHas
pabora "U3mepenue u
peryaupoBaHue CHIIBI TOKa"

0.5

https://m.edsoo.ru/QLHH7UNJI



https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5
https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI

42

DNEKTPUUECKOE HAMPSKEHHE.
BoasT™merp. JTaboparopHas
pabora "M3mepenue u
peryJupoBaHue HaNpsKeHUs"

0.5

https://m.eds00.ru/X7P0JOFGH

43

ConpoTuBieHnEe MPOBOJHUKA.
VY nenpHO€E CONPOTUBIICHUE
BEILIECTBA

https://m.edsoo.ru/ESUO5PC4G

44

JlaGopaTtopHnast pabora
"3aBUCUMOCTH
AIIEKTPUIECKOTO
COIPOTHBIICHUS TIPOBOTHUKA
OT €ro JJIMHBI, IJI0LaAn
MOTIEPEYHOr0 CEUCHUs U
Marepuaia"

https://m.edso0.ru/4JDA8GZNX

45

3aBUCUMOCTH CHJIBI TOKA OT
HanpshkeHus. 3akoH Oma s
y4acTKa [enu

https://m.edsoo.ru/\VEZPE7Q8Q

46

JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3uCTOpa M HAIPSHKCHUS Ha
pesucrope"

https://m.edsoo.ru/X5THIN3RM

47

ITocaenoBaTenbHOE U
napauieIbHOE COSTUHEHUS
HpOBO)IHI/IKOB

https://m.edsoo.ru/HJ990Q3493

48

JlaGopaTtopHnast pabota
"IIpoBepka mpaBuiia CI0KEHUS
HaIpsSOKEHUN TIPU

https://m.edso0.ru/VQ3VYPOTS8



https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q
https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8

[10CJIE0BATEIbHOM
COCJIMHEHUH JBYX pE€3UCTOPOB"

49

JlaboparopHas paboTa
"IIpoBepka mpaBua AJisi CUJIbI
TOKa MPH MapajieIbHOM
COEJIMHEHUU PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ]

50

51

52

53

54

Penrenue 3amaud Ha
npuMeHeHue 3akoHa Oma Juist
Pa3IMYHOTO COSAMHEHUS
IIPOBOTHUKOB

PaGora u mourHOCTH
JIEKTPUUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna
JlaGopaTopHnas pabota
"OnpexneneHue paboThl U
MOIIIHOCTH AJIEKTPUIECKOTO
ToKa"

DNEKTpUYECKHE LIENU U
HOTPEOUTENH FITEKTPUUECKON
sHepruu B O6bITy. KopoTkoe
3aMbIKaHHe

ITocTostHHEBIC MAarHuThl, UX
B3 aHMOHCﬁCTBHC

https://m.edsoo.ru/19ZEFKZZ4

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

https://m.edsoo.ru/VR92V8IHA

https://m.edso0.ru/1L3KZ2XLM

https://m.edsoo.ru/KL1ZHIKQF

55

Ypok-uccnenoBanue
"N3yueHne moneu noCTOSHHBIX
MaraHuToB"

https://m.eds00.ru/1GL7RJQOR



https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA
https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR

56

MarnutHoe none. MarautHoe
ojie 3eMIIU U eT0 3HaUeHUE
U1 JKU3HHU Ha 3eMiie

https://m.edso0.ru/R3IXXJCRVK

57

[ToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme
"DIeKTpUUECKHE 3apsiibl.
3apsiKeHHbIE Tella U UX
B3auMonencTBus. [10CTOSIHHBIH
SJIEKTPUYECKUM TOK"

https://m.edsoo.ru/RTA1IB1C5

58

59

60

61

KonTtponpsHast pabora o Teme
"DNIeKTpUUECKHE 3apsiIbl.
3apsiKeHHbBIE Tella U UX
B3auMonencTsus. [10CTOSIHHBIH
AJIEKTPUUICCKUN TOK" /
Bcepoccuiickas npoBepoyHas
pabora

PezepBHblit ypok. Pabora ¢
TEKCTaMU I10 TEME
"IToCTOSTHHBIN ANEKTPUUECKUI
Tok" / Bcepoccuiickas
IpoBepoyHas paborta

OneiT Opcrena. MarHutHoe
T10JI€ IIEKTPUUECKOr0 TOKa
MarHuTHOE 10JIe KaTYIIKH C
TOKOM

IIpumeneHne
AIIEKTPOMArHUTOB B TEXHHKE.
JlaGoparopHas paboTa
"N3yuenue neiicTBus

0.5

https://m.edso0.ru/ZISSWA4Z7W

https://m.edsoo.ru/EQRLKPT1U

https://m.edsoo.ru/PC1DMV4ID

https://m.edso0.ru/KG8XDIUWD



https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U
https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD

MarduTHOIO II0JIS Ha
MPOBOJHUK C TOKOM"

62

63

DIEeKTPOABUTATEIb
MOCTOSIHHOTO TOKA.
Hcnonb3oBanue
ANEKTPOJBUIATENICH B
TEXHUYECKUX YCTPOICTBaX U
Ha TpaHcnopte. Jlaboparopnas
pabota "KoHCTpyHrpoBaHue u
U3y4eHue paboThl
aneKTpoBuraress'

OmnbiThl Papajes. 3aKoH
3JIEKTPOMArHUTHOW MHIYKLIHH.
[IpaBuio Jlenna

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

https://m.edsoo.ru/YSDW34FV0

64

Dnektporereparop. CrocoOs
MOJIYYEHUS IIEKTPUIECKON
SHEPruu. JNEKTPOCTAHLIUU Ha
BO300HOBJISIEMbBIX HCTOYHUKAX
JHEPruu

https://m.edsoo.ru/LM1C70D7A

65

IToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DIeKTpUUECKrEe U MarHUTHbBIE
ABJICHUS"

https://m.edsoo.ru/GFS9PNC8B

66

KonTponbhas pabota no teme
"DNeKTpUYECKUEe U MATHUTHBIE
SABIEHUS"

https://m.edsoo.ru/APBXXTADS

67

PesepsHslit ypok. Pabora ¢
TekcTaMu 110 TeMe "TeruioBelie
aBieHus"

https://m.eds00.ru/4B8GKYQ1X



https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X

PesepHblit ypok. Pabora ¢

68 TEKCTaMU I10 TEME 1 https://m.edsoo.ru/ISHXLLTXX
"MarguTtHble aBiaeHus"
BIIEE KOJIMYECTBO YACOB IT
OBII] OJ1 CTBO CO 0] 68 145

[TPOTPAMME



https://m.edsoo.ru/I8HXLLTXX

9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

MexaHudeckoe OBMIKEHHUE.
MarepuanbHas TO4Ka

Cucrema oTcyera.
OTHOCHUTEILHOCTD
MCXaHHNUYCCKOI'O ABMXKCHU A

PaBHOMepHOE mpsMOIUHEHHOE
JIBUKCHHE

https://m.edsoo.ru/UP3188VVCD

https://m.edsoo.ru/UWFLOQ33T

https://m.edsoo.ru/E65RWOZK0

HepasHomepnoe
MIPSMOJIMHEMHOE IBUKEHUE.
Cpenusis 1 MTHOBEHHAs
CKOPOCTH

https://m.eds00.ru/L043PYTGB

[IpssMmonuneiHOE
PaBHOYCKOPEHHOE JBHKEHHE.
Yckopenue

CkopocThb MPSAMOIMHENHOTO
PAaBHOYCKOPEHHOTO JIBH>KEHHUS.
I'paduk ckopoctu

JlaGopatopHnas pabora
"Onpenenenne yCKOpeHus Tea
IIPU PAaBHOYCKOPEHHOM
JBY>KEHUH 110 HAaKJIOHHOU
IIJIOCKOCTH"

https://m.edsoo.ru/SKUYWCHBO

https://m.edsoo.ru/HXCDF3ZC8

https://m.edsoo.ru/1KKINJFO8



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8

CB00OIHOE TaJIEHUE TEIL.

TpPEHUs CKOJIbKEeHUs"

8 https://m.edsoo.ru/NMQAA4GGEO
OnbiThl ["anues
PaBHOMEpHOE ABMKEHUE 110

0

9 ORPYIHOCTH. CPHOML H HACTOTA https://m.edso0.ru/PVRBIDTTH
oOpamenus. JInneiHnas u
YTII0Basi CKOPOCTH

e eMHTE e

10 Herrpoctpemirenbho https://m.edso0.ru/O5LFGWFZY
YCKOpEHUe
I1 i H .

11 CPBRIH 3AKOH HIbIoTOHA https://m.eds00.ru/T4ADTURL3K
BekTop cuiibt
Bropoii H .

12 TOpoH BUaKOH PIOTOHA https://m.eds00.ru/5A28NGVEV
PaBHOnelicTBYIOIIAs cHita
T i H .

13 PETHH SAKOH HbIOTOHA https://m.edsoo.ru/XPFYG64RM
Cyneprio3unus cui
P

14 CHICHIE 3alat Ha [PHMEHCHIE https://m.edso0.ru/GEM2S4HK9
3akoHOB HeloToHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
P C

16 CLICHHE 3a7aT HO TeMe «-1a https://m.edsoo.ru/HML1AMN12
YIIPYTOCTH
JlaboparopHnast pabota

17 «OmnpeneneHue KeCTKOCTH https://m.edsoo.ru/TAPAJAFV1
MIPY>KUHBD)

18 Cuna TpeHust https://m.edsoo.ru/B4WPRA8I7
P C

19 CLICHHE S 0 Teme «tta https://m.eds00.ru/PJDH2DCIT
TPEHUS
JlabopartopHnast pabota

20 "Onpexnenenue ko3 duumeHTa https://m.edsoo.ru/C56RD8KX8



https://m.edsoo.ru/NMQA4GGE0
https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8

21

Pemrenue 3agad mo reme
"3akonnl Herorona. Cuna
ynpyroctu. Cuna TpeHus"

https://m.edsoo.ru/VT3T38KBU

22

Cuia TSKECTH U 3aKOH
BCEMHUPHOTO TATOTCHUSI.
YckopeHue cBOOOTHOTO
naJIcHust

https://m.edsoo0.ru/MEETXGF60Q

23

VYpoxk-koHpepeHuus
"JIBU>KEHUE TEJI BOKPYT
IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema).
lanmaktukn"

https://m.edsoo.ru/BLGGQ9259

24

25

26

27

Pemrenne 3amau mo reme "Cuiia
TAKCCTHU U 3aKOH BCGMI/IpHOFO

TaroreHus"

IlepBas kocMHUEeCKask CKOPOCTb.
HesecomocTs u neperpysku

PaBHOBecue marepuanibHONR
TOYKH. AOCOIIOTHO TBEPOE
teno. PaBHoBecue TBEPAOTO

TeJa C 3aKPEeIIEHHON OChIO
BpaieHusi. MOMEHT CHUJIBI.
LenTp TsxecTn

PaBHOBeCcue MatepuaibHON
TOYKH. AGCOIIOTHO TBEPOE
teno. PaBHoBecue TBEPAOTO

TeJla ¢ 3aKPEIIEHHON OChIO
BpaieHusi. MOMEHT CUJIBI.
LenTp TsxecTn

https://m.edsoo.ru/V02GV8YAT

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

https://m.edsoo.ru/AONEMB459

https://m.edso0.ru/GAMQWA4SLS



https://m.edsoo.ru/VT3T38KBU
https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS

28

Pemrenue 3agad mo reme
"MomeHnT cuibl. Llentp
TsHKecTH"

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

29

IToaroroBka K KOHTPOJIBHOMU
pabote mo Teme
"MexaHU4eCKOS ABMKCHHC.
BsaumogeiictBue Ten"

https://m.edso0.ru/8D7SUVX5J

30

31

32

KonTponbhas padota no teme
"MexaHn4yecKoe IBIKEHUE.
Bsaumoneiictsue Ten"

Nmnynbsce Tena. Umiynse cusl.
3aKOH COXpaHEHMsI UMITYJIbCA.

Yupyroe u HeEynpyroe
B3aUMOJICHICTBHE

Pemenue 3amau mo teme "3akoH
COXPAaHEHHUs uMIyibca"

https://m.edsoo0.ru/J1BOUJ2Y G

https://m.edsoo.ru/7PI5BWQD2

https://m.edsoo.ru/LQO6EH8F9

33

VYpok-koHpepeHus
"PeakTHBHOE ABMKEHHE B
IIPUPOJIE U TEXHUKE"

https://m.edsoo.ru/SUH32H4RL

34

35

36

Mexanunueckas pabota u
MOIIHOCTH

Pabota cuitbl TSKECTH, CUITBI
YIPYTOCTH U CHJIBI TPEHUS

JlaGopatopHnas pabora
«Omnpenenenue pabOThI CUITBI
TPEHHUs IPU PaBHOMEPHOM
JIBYDKEHUH TeJa 1o
TOPU30HTAILHON TOBEPXHOCTH

https://m.edsoo.ru/FCOHVOY XP

https://m.edsoo.ru/Y4H20MDHI

https://m.edsoo.ru/609HFE1P8



https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J
https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8

37

CBs13b 3HEpPrUM U pabOTBHI.
ITorennuansHast sHEprus

https://m.edsoo.ru/ZIFB7L5EF

38

39

40

Kunernueckas sneprus.
Teopema 0 KHHETUYECKOM
SHEPTUU

3aKOH COXpaHEHUs SHEPTUHU B
MEXaHUKe

JlaGoparopHnas pabora

«I/I3yquI/Ie 3dKOHa COXpAaHCHHA
OQHCPIrun»

https://m.edsoo.ru/WKXL7NXVR

https://m.edsoo.ru/FMM2S69EB

https://m.edso00.ru/0TVK8KJXB

41

KomnebarensHO€E IBUKEHUE U
cro XapaKTepI/ICTI/IKI/I

https://m.edso0.ru/3SEQ3BHBZ3

42

43

3aryxarouiye KojaeOaHusl.
BriayxaeHHbie KojeOaHMsI.
Pe3onanc

MaremMaTnueckui u
MPYKUHHBIA MAaITHUKHU

https://m.edsoo.ru/I3ZKD2M12

https://m.edsoo.ru/O71PZDM11

44

Ypoxk-uccienoBanue
«3aBHCUMOCTh MEpUoa
KoJe0aHMi OT KECTKOCTH
MPYKUHBI U MAcChl Tpy3a»

https://m.edsoo.ru/BACA6R4KS

45

[IpeBpamienue sHepruu Npu
MEXaHNUYECKUX KOJeOaHUsIX

https://m.edsoo.ru/RPN7BU655

46

JlaGopatopHnas pabora
«OmpeneneHne 4acToThl U
nepuo/Ia KojieoaHui
MPYKHHHOTO MasTHUKA)

https://m.edsoo.ru/FV1Y2NUGC



https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC

47

48

Jlaboparopuas pabota
«[IpoBepka HE3aBUCUMOCTH
nepuoa KojiebaHuii rpysa,
MOJIBEIICHHOTO K HUTH, OT
MacChl Tpy3a»

Mexannueckre BOJIHBI.

CBoiicTBa MEXaHUYECKUX BOJIH.

HpOI[OJ'IBHBIC H IIOIICPCYHLIC
BOJIHBI

https://m.edsoo.ru/6YGEHWS8DT

https://m.edso0.ru/QHBQ3U5S XV

49

VYpoxk-koHpepeHuus
"MexaHU4YeCKHE BOIHBI B
TBEPAOM Teie. CelicMruYecKre
BOJHBI"

https://m.edso0.ru/6PNOHXSJA

50

51

52

3ByK. Pacnipoctpanenue u
OTpa)K€HHE 3BYyKa
Ypoxk-uccienoBanue
"HaOmroaeHre 3aBHCUMOCTH

BBICOTHI 3ByKa OT 4acTOThHI"

FpOMKOCTB 3BYKa 1 BbICOTa
TOHA. AKYCTI/I‘-ICCKI/Iﬁ PE30HAaHC

https://m.edso0.ru/NTZLRXDB5

https://m.edsoo.ru/5SRPRGGZV8

https://m.edsoo.ru/AOY3HSN3G

53

VYpok-koHpepeHus
"VbpTpa3Byk U HH(Pa3BYK B
IIPUPOJE U TEXHUKE"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1o Teme "3aKoHbI
coxpaHeHusd. MexaHnyeckue
KoJIcOaHMs U BOJIHEI"

https://m.edsoo.ru/7YAJAV57M



https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M

55

KonrtponsHas pabora o Teme
"3aKOHBI COXpaHEHHUS.
Mexanuueckue KoneGaHus u
BOJIHBI"

https://m.edsoo.ru/ZVD7Z44VVH

56

DNeKTPOMarHuTHOE ToJIe.
9HeKTpOMaFHI/ITHLIe BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

58

59

60

CBoiicTBa 3JIEKTPOMarHUTHBIX
BOJIH

Ypok-koupepennus "kana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOM cBsA3HU"

Ypok-uccnenosanue "M3yuenue
CBOMCTB 3JIEKTPOMArHUTHBIX
BOJIH C ITOMOIIBI0 MOOHIHLHOT'O
tenedona”

Pemenue 3agau Ha
ONpEJIETICHUE YaCTOThI U JITTUHBI
3J€KTPOMArHUTHON BOJIHBI

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

https://m.edsoo.ru/SHN7BSEB4

https://m.edsoo.ru/WIGCO6QSN

61

DneKkTpoMarHuTHast Ipupoaa
cBera. CKOpOCTh CBETA.
BonHoBele CBOMCTBA CBETa

https://m.edsoo.ru/ZFGOBMGFX

62

Hcrounuku cBera.
[IpssMmonuHeiHOE
pacIpoCTpaHEHHE CBETA.
3armenus Comnnia u JIyHsl

https://m.edsoo.ru/NLIADWAXN



https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03
https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN

63

3aKOH OTpa)KEHUs CBETA.
3epkaina. Pemenue 3aga4 Ha
MIPUMEHEHHE 3aKOHA OTPAKCHUS
cBeTa

https://m.eds00.ru/QONUKCDOB

64

[Ipenominenue cera. 3aKoH
MIPEJIOMIICHUS CBETa

https://m.edsoo.ru/NF1PZFEV3

65

66

67

68

69

[TonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Vcrmoms30BaHue MOTHOTO
BHYTPEHHETO OTPAXKECHHUS B
OIITHYECKUX CBETOBOIAX

JlaGoparopHnas pabora
"UccaenqoBaHue 3aBUCUMOCTH
yTJia IPEJIOMIICHUS CBETOBOTO
Jy4da OT yIJia MaJieHus Ha
rpanuiie "Bo3MyX-cTekyio""
VYpoxk-koHpepeHuus
"Mcnonp30BaHKuE MMOJTHOTO
BHYTPEHHETO OTPAKECHUS:
CBETOBOJIBI, OIITHKOBOJIOKOHHAS
CBS3B"

JImu3el. OnTudeckas cuia
JIMH3bI

ITocTpoenne nzodpaskeHuii B
JIMH3aX

https://m.edsoo.ru/FZ7HVE6E2W

https://m.edsoo.ru/R800IT10S

https://m.edsoo.ru/0L9F63ZRU

https://m.edsoo.ru/ZV702L97F

https://m.edsoo.ru/MWU2YHLIN

70

JlabopaTopHas pabota
"Onpenenenue GOKyCHOTO
pacCTOAHUS U ONITUYECKON
CHJIBI COOMpArOIIel JTUH3bI"

https://m.eds00.ru/3XTVNZNJJ



https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS
https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
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71

VYpox-koHpepeHuus
"OnTH4yecKue JINH30BLIC
npuoopsI"

https://m.edsoo.ru/KKVRKOP3D

72

73

74

I'na3 kak onruyeckas cucTemMa.
3penue

Ypok-koudepennus "JledekTo
3penus. Kak coxpanuth 3peHue"
Pasnoxxenue 6enoro csera B
cnektp. OnbiTel HploTOHA.
CrnosxeHue CreKTpaIbHbIX
uBeToB. J{ucnepcus ceera

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPRFN4D5V

75

76

Jlaboparopras pabota "OnbITEI
10 Pa3JI0KEHUIO 0eJIoro cBeTa B
CIIEKTp M BOCIPUATHIO LIBETA
IPEIMETOB MPHU UX
HaOJII0ICHNH Yepe3 LBETOBbIE
¢bubTpor"

Ypok-nipaktukym "BonHoBbIE
CBOMCTBA CBeTA: TUCIIEpPCHs,
uHTepepeHys u audpaxus”

https://m.edsoo.ru/E5I8L6TCH

https://m.edsoo.ru/A1F3HB8Y9

77

Omnsitel Pesepdopaa u
IUTaHEeTapHasi MOJIENTb aTOMa

https://m.edso0.ru/P9220Q0VFIV

78

79

IToctynatel bopa. Moneins
aroma bopa
Hcnyckanue u noryoneHue

cBeTa aToMoM. KBaHTBHI.
JInHenyaTele CIIEKTpPbI

https://m.edsoo.ru/OBJPHEQG2

https://m.edso0.ru/MILRTHPCO



https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH
https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO

YPOoK-nIpaKkTUKyM

80 "HaGmroienre criekTpoB https://m.edsoo.ru/7NCLNW296
ucnyckanus"

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

82 CTpoetie ATOMHOTO 51pa. https://m.edsoo.ru/IRVFSKOFK
Hyxnonnas monens

83 PaZHOAKTHBHEIC MPCEPALICHI. https://m.edso0.ru/RA796TPSP
H3otomns
Pemenue 3agau no reme:

84 "PagnoakTuBHBIE https://m.edsoo.ru/WX2HQP2S6
npeBpatieHus "

85 [lepuon monypacnana https://m.edsoo.ru/WZDJCOES87
VYpoxk-koHpepeHuus

86 "PagnoakTHBHBIC U3TyYCHUS B https://m.edso0.ru/X1J4002C4
IIPUPOJE, MEAULIUHE, TEXHUKE"
SAnepHbie peakuu. 3aKOHBI

87 COXPaHEHUS 3apsI0BOTO U https://m.edsoo.ru/YOQ2XMKOO0
MacCOBOT'O YHCEI

88 DHEPIH CBSA3H ATOMHBIX 1Ep. https://m.edsoo.ru/NSTEUFIO3
CBs13b Macchl U DHEPTUH

89 Pemmteriuc 3a1a% 10 TeMe https://m.eds00.ru/0D4KHLQAT
" nepHsble peakuun"
Peakiuu cunTe3a u neneHus

90 snep. ctounnku sHEprun https://m.edsoo.ru/RMBFQBND7
CoHma u 3BE311
Ypok-koudepenmus "Anepras

91 https://m.edsoo.ru/QTNWFW90Q

sHepreTuka. JleincTus
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PaIMOAKTUBHBIX U3Ty4YEeHUN Ha
JKHBBIC OpraHu3MbI"

92

IToaroroBka K KOHTPOJIBLHON
pabote mo Teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBbI€ siBeHUS"

https://m.edso0.ru/TBOXB9TUO

93

KonTponbhas padota no teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEKTPOMAarHUTHBIE BOJHBI.
KBanToBsbic siBieHns"

https://m.edsoo.ru/SUTJAFD6U

94

95

96

97

98

[ToBTOpeHME, 0000IIEHNE.
JlaboparopHbie pabOTHI 11O
Kypcy "B3aumoneiictBue Ten"

IToBTOpenue, o0o0mIEeHNE.
Pemenne pacueTHBIX 1
Ka4eCTBEHHBIX 33J[ay 110 TeMe
"TemnnoBsie nporecch”

IToBTOpenue, o6o0IIEeHNE.
Pemienue pacueTHbIX U
Ka4yeCTBEHHBIX 3a/1a4 [0 TeMe
"KII/I TerumoBbIx aBUraTenen”

IToBTOpenue, o6o0IIEHNE.
Pemienue pacueTHbIX U
Ka4yeCTBEHHBIX 3a/1a4 [0 TeMe
"KIIJ] anexkrpoycTaHOBOK"
[ToBTOpenue, 0600IIEHNE.

JlaGopaTopHbie pabOThI 11O
Kypcy "CBeToBbIE SIBICHUS"

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

https://m.edsoo.ru/MMJINLZOSQ

https://m.edsoo.ru/H7HKU30G3

https://m.edsoo.ru/XP2HRNAY4

https://m.edsoo.ru/FK30FNRHX
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99

[ToBTOpenue, o6o0IEHNE.
PaGora ¢ TekcTamu 1o Teme
"3aKOHBI COXpaHEHHUS B
MexaHuke"

https://m.eds00.ru/91XS3CXDT

100

[ToBTOpenue, obo0IEHNE.
Pabora ¢ TekcTamu o Teme
"Konebanus 1 BOJIHBL"

https://m.eds00.ru/L3YKVIINT

101

102

[ToBTOpenue, obo0IEHNE.
Pabora ¢ TekcTamu o teme
"CseroBbI€ gBicHUA"

[ToBTOpeHME, 0000IIEHNE.
PaGoTa ¢ TekcTaMu o TeEME

"KBanToBas u sinepHas ¢puzuka'
OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

102

27

https://m.edsoo.ru/LG3271SQ6

https://m.edsoo.ru/W7IE16NUS8
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IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

13

pas3iindaTth SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SIBJICHHUC

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

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PUINUECKUX SIBICHUI

14

OINUCHIBaTh M3YYEHHBIE CBOWCTBA Tel W (PU3MUYECKUE SIBICHHUA,
UCIIONIb3YS (pU3MYECKHe BEIUYUHBL, MPU OMNHMCAHUU IPABUIBHO
TPAaKTOBaTh (PU3UUYECKUH CMBICT MCIOJIB3YEeMbIX BEJIWYMH, HX
0003HAaYEHUsI W EOUHUIBI (PU3NYECKUX BEJIMYMH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYI0 BEIHYUHY C
JPYTUMHU BEJIMUYMHAMU, CTPOUTH I'paUKK U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

1.5

XapaKTEepU30BaTh CBONCTBA Tel, (PU3UUYECKUE SBJICHUS U TIPOIECCHI,
HCNOJIb3YSl HM3YYEHHBIE 3aKOHBI, MPU ITOM J1aBaTb CIIOBECHYIO
(GbopMynTUPOBKY 3aKOHa M 3alHCBhIBATh €r0 MaTeMaTH4ecKoe

BBIPAKCHUC

1.6

OOBSICHATh (PM3MUECKUE SBJICHUS, MPOLIECCH U CBOMCTBA Tell, B TOM
quciae M B KOHTEKCTE€ CHUTYyalliii TpPaKTUKO-OPHEHTHPOBAHHOTO
XapakTepa: BBIABIATH NPUUYUHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH
oObsicHeHHe W3 | — 2 JIOTWYeCKWX WIaroB ¢ omopoil Ha 1 — 2
W3YYEHHBIX CBOMCTBAa (M3MYECKUX SBICHUU, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemarb pacy€THble 3a1a4u B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI U
(dbopMyIbl, CBsi3pIBatONME (DU3MYECKHE BEIMYMHBI: HA OCHOBE
aHaJl3a yCIIOBUS  3aJaud  3alMChIBaTh  KpPaTkoe  YCIOBHE,
MOJICTABIATh (PU3UYECKUE BEIUYMHBI B (OPMYJBI U TPOBOJIUTH
pacuéTel, HAXOAWUTHb CIPABOYHBIC JaHHbIC, HEOOXOIUMBIC IS
peliCHUA 3aaa4, OLICHUBATh PCAIMCTUIHOCTD HOJIy‘-IﬁHHOfI

(bu3nYecKOoil BETUYHHBI

1.8

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(U3NYECKUX METOJIOB, B OIMCAaHUM HCCIECIOBAaHHUS BBIIEIATH
MpoBepsieMoe  MpPEeNrnoyiokeHue  (TUmoresy),  pas3iaudath U
UHTEPIPETUPOBATh IOJYUYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢ OIlbITa, ACJIaTh BBIBOJLI I10 €I'0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOAUTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SIBICHUH WU
(u3MUeCKUX  CBOWCTB  TeI:  (HOPMYJIHPOBATH  TPOBEPSICMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY M3  MPEAJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJI OIbITa U (POPMYJIUPOBATH BHIBOIbI

BBITIOJIHATH MPSIMBbIE U3MEPEHHUS C UCIOJIb30BAaHUEM AHAJIOIOBBIX U
UGPOBBIX MPUOOPOB, 3aMMCHIBATH MMOKa3aHUs MPHUOOPOB C YUETOM

3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTh  MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYroil C HCIOJIb30BAHUEM MPSMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM y4eOHOIO HCCIEeIOBaHUsA, cOOUpaTh
YCTAaHOBKY M BBINOJHATh HM3MEPEHHUs, CIeAys MPeaIoKEHHOMY
I1aHy, (UKCUpPOBaTh pPe3yibTaThl IOJYYEHHOHM 3aBUCUMOCTH
(bu3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpauKoB,

ACJIaTh BbIBOALI 1O PE3yJibTaTaM UCCICAOBAHNA

1.12

1.13

MIPOBOJIUTh KOCBEHHBIE M3MEpEHHsI (U3NUECKUX BEIUYMH, CIEIys
MPEMIOKEHHON MHCTPYKIMHM: TIPU  BBINOJHEHUM  HU3MEPEHUI
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

UCKOMOM BEITUYUHBI

coOnroAaTh MpaBuUja TEXHUKH Oe30MacHOCTH TMpu paboTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

yKa3plBaTh MPUHLUIBI JCUCTBUS NPUOOPOB U  TEXHHUUECKUX
YCTPOMCTB, XapaKTE€pU30BaTh MPHUHLMIBI JEHCTBUS HN3YYEHHBIX

npuOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO MX OIMCAHMS,




1.15

WCIIONIb3YSl 3HAHMSI O CBOMCTBaX (PHU3MYECKUX SABIECHUU U

HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

MPUBOJUTh TpUMEpHl (HaXoAWTh WH(MOpPMANMIO O TpHUMEpax)
NPaKTHYECKOTO  HUCIOJIB30BaHUS  (PU3MYECKHMX  3HAHUH B
MOBCETHEBHON KM3HU Il OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHMn ¢ TpudOpaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHHs 3/10pOBbS U COOJIIOJICHUS HOPM 3KOJOTHUYECKOIO

TOBEJICHUS B OKPYKAIOIIECH cpefie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB PIH(bOpMaI_[I/II/I B CCTU I/IHTepHeT B
COOTBCTCTBHMH C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC
HUMCIOIIUXCA 3HaHUH U HYTCM CpaBHCHUA PA3JIMYHBIX MCTOYHUKOB
BBIJACIIATD I/IH(i)OpMaIII/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘-IHBOfI UIn

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BAThH pu BBIIIOJTHEHUU y4eOHBIX 3alaHul
Hay4YHOINONYJIIPHYIO  JIUTEpaTypy (U3MUECKOro  CoAepKaHus,
CIIPaBOYHBIE MaTepUallbl, pecypcbl cetu VHTepHeT, BlIageThb
puéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeobpazoBaHus

nH(OpMAaILIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPATKHUE MMCbMEHHBIE U YCTHBIE COOOLIEHMS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaIK (QU3HUECKOTO
COJIep’KaHusl, B TOM YHCJIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIIEOBAaHUM, HpU 3TOM
IPAaMOTHO HCIOJIB30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapaTr Kypca

(I)I/I3I/IKI/I, COIMPOBOKAATH BBICTYINICHUC Hpe3eHTaI_II/IeI71

1.19

MpU  BBIOJIHEHWW  y4EOHBIX MPOEKTOB M HCCIENOBAHUM
pacmipenenaTh O00s3aHHOCTH B TPYINIe B  COOTBETCTBUH C
MOCTaBJICHHLIMHM 33JauaMH, CJCAUTh 3a BBIIIOJHEHHEM ILIaHa
JIEWCTBUI, aJeKBaTHO OIIEHWBaTh COOCTBEHHBIM BKJIad B
JIeATeIbHOCTD TPYIIIBI, BBICTPAaNBaTh KOMMYHUKaTUBHOE

B3aUMOJICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KUIACC




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

11

HCIIOJBb30BAaTh IIOHATHUA

1.2

13

14

1.5

pas3iinydaTth ABJIICHHA 110 OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MYECKHUX SIBICHUU B
OKpY’KaloIllleM MHpE, B TOM 4Yucie GU3NYECKUe SBICHUSI B IPUPO/IE,
IIPH 3TOM NEPEBOAUTH MPAKTUYECKYIO 3a7]auy B yUeOHYIO, BBIICTSATh

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3HUYECKUE SIBIICHHUA,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HCHOJB3YEeMBIX  BEIHYHH,
00O3HaUeHUsT M eIUHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMysbl, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHYMHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBICHUS U TIPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, IPU HOTOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBaTh €ro MaTeMaTH4eCcKoe

BBIPAKCHUC

1.6

OO0BSCHATH (hM3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE W3
1 — 2 noruyeckux maroB ¢ MOMOIIbI0 1 — 2 M3y4eHHBIX CBOMCTBA

(bHSI/I‘ICCKI/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTHU

1.7

peuaTth pacyéTHble 3a1aud B 2 — 3 NENUCTBHS, UCIIONb3YS 3aKOHBI U
dbopmynel, cBsA3bIBatONMe (U3MUYECKUE BEJIWYWHBI: Ha OCHOBE
aHajiM3a YCJIOBHUA 3a/1a4M 3allMChIBATh KPATKOE YCIOBUE, BBISBIISTH
HEJIOCTAaTOK JaHHBIX JUIsl PEIICHUs 3aadyd, BbIOMpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC AJisi €€ pelieHus, MPOBOAUTH PACUETHI U
CpPaBHUBATh IMOJYyYEHHOE 3HAaYeHUE (U3MUYECKOW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMHA

1.8

pacrno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU

(1)I/I3I/I‘-IGCKI/IX MCTOHOB, HCIIOJIB3YsA ONHUCAHUC UCCJICIAOBAHUA,




1.9

BBIJACIATE IIPOBEPACMOC MPEAIIOIIOKCHNE, OUCHNBATE IIPAaBUJIIBHOCTD

nopAaaKa ImpoBCACHUA UCCIICAOBAHUA, NCTIATh BBIBO/bL

MPOBOJIUTH ONBITHl 1O HAOMIONEHHIO (PU3MUECKUX SBICHUN WIIH
¢u3nueckux  CBOWCTB  Teil:  (OpMynHpoBaTh  MPOBEPSIEMBIE
NPENoJI0KEeHNsI, COOUpaTh YCTaHOBKY M3  IPEAJIOKEHHOTO

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

1.10

1.11

BBIIIOJHATh IPSMBIE M3MEPEHHs C HCIOJB30BAHUEM AHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3UYECKUX BEIUYMH, CpPAaBHUBATH
pe3yabTaThl  M3MEpEeHUM ¢  ydué€ToM 3aJaHHOM  aOCONIOTHOM

MOrPETHOCTH

MPOBOJIUTh  MCCIIEJOBAHUE 3aBHUCHMOCTH OJHOH  (PU3UUECKOM
BEJIMYHUHBI OT JAPYIrOM C HCIOJB30BAHUEM IMPSAMBIX H3MEPEHUIL:
IUIAaHUPOBATh HCCIIEOBAaHUE, COOMpPATh YCTAaHOBKY M BBIIOJHSATH
U3MEpEHus, Cileqysd MpeAoXKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yJIbTaThl OJYyYEHHOW 3aBUCUMOCTH B BUJIE TAOJIULl U TpaduKOB,

ACJIaTh BbIBOABI IO PE3yJibTaTaM UCCICAOBAHN

1.12

MPOBOJUTh  KOCBEHHBIE  HM3MEpPEHUsT  (DU3UYECKUX  BEITUUMH:
IUIAHUPOBATh ~ WM3MEpPEHUs,  codupaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIE€ysl NPEIIOKEHHOW HWHCTPYKLIHMH, W BBIYHUCISTH

3HAYCHUEC BCIINYHNHBI

1.13

1.14

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

71a00paTOPHBIM 000pPYI0BAaHUEM

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX ONMCAHMSA, UCIOJIb3Ys
3HaHHA O CBOWCTBAaX (U3MUECKUX SBJIEHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTLIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIILHLBIC
HpI/I60pI)I 10 CX€MaM M CXEMAaTUYHBIM PUCYHKaM, COCTABJISATb CXCMbI
QJICKTPUYICCKUX Lereil ¢ IoclegoBaTelIbHBIM U napaJijiCJIbHbIM
COCIMHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaUYCHUS

QJICMCHTOB JJICKTPUUYCCKUX Lenei

1.16

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
NPaKTHYECKOTO  HWCIOJIB30BaHMSA  (pU3MYecKMX  3HaHUH B
MOBCETHEBHON KHM3HM sl obOecriedueHus: Oe30MacHOCTH  IpH

oOpamieHun ¢ TpubOOpaMH H TEXHUYECKHUMH YCTPONCTBAMH,




1.17

COXpaHEHHS 370pPOBbS M COONIOACHUS HOPM SKOJIOTHMYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEPKAHUS B
cetu MlHTEpHET, HA OCHOBE UMEIOIINUXCSI 3HAHUH | ITyTEM CpaBHEHHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATh HH(DOpMALHIO, KOTOpas

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

1.18

UCIOJb30BAaTh IIPU BBINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPaATypy (PU3MUECKOrO COAEp KaHusl, CIIPABOYHBIC
MaTepuainbl, pecypchl cetd MHTepHeT; Binaaers Inpuémamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CHCTEMEI B APYT'YIO

1.19

1.20

9 KJIACC

CO3/1aBaTb COOCTBEHHbIE THCHbMEHHBIE U KpaTKUE YCTHBIE
cooOmeHus, 0000mas HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(bU3MUECKOTO COAEep)KAHUS, B TOM YHCIE MYOJIUYHO MPEACTaBIATh
pe3yJIbTaThl IPOEKTHOMN UIT UCCIEN0BATEIbCKOM AESITENBHOCTH, IPU
3TOM TPaMOTHO MCIOJb30BATh M3YYECHHbIA IMOHATUHHBIN amnmapar

Kypca (pU3MKH, COITPOBOXK/IATh BBICTYIUIEHHUE ITpEe3eHTalMen

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U MCCIEAOBaHUN (PU3MUECKHIX
MIPOLIECCOB paclpeAesiaTh 00S3aHHOCTH B TPYINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CJIEAWTh 3a BBINOJHEHUEM ILJIaHA
JNEUCTBUA W  KOPPEKTHUPOBATh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICHCTBUE, MPOSBISAL  T'OTOBHOCTh

pazpemiats KOHGIUKTHI

Kona
NpoBepPsieMoOro
pe3yjabTara

1.1

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi

HCII0JIb30BaTh U3YUCHHBIC ITIOHATUA

pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

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

1.3

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NUYECKUX SIBJICHUU B

OKpY’KaloIllleM MHpE, B TOM 4Yucie pU3NYECKue SIBJICHUSI B IPUPO/IE,
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1.5

MIPH 3TOM MEPEBOAUTD MPAKTUYECKYIO 3a7auy B Y4eOHYI0, BbIIEIATh

CYIIECTBEHHBIE CBOMCTBA (TPpU3HAKN) (PU3HUECKUX SBICHUIN

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCIONIBb3YSl (pU3MUecKre BEIUYUHBL, MPH OMHMCAHUU MPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
0003HAYEeHUs] U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
(GopMynbl, CBS3BIBAIOLIME JaHHYIO (PU3MYECKYIO BEIHYMHY C
JPYTUMHU BEeJIMUYMHAMU, CTPOUTH I'padUKH U3YUEHHBIX 3aBUCUMOCTEMN

(hU3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WU3YYEHHBIC 3aKOHBI, IIPU OTOM JaBaTb CJIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHa H 3alHCBhIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

1.6

OOBSACHATH (PU3NUECKHE MTPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallMid MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3
2 — 3 JIOTMYECKUX IIAroB ¢ MOMOIIBI0 2 — 3 M3y4YeHHBIX CBOMCTBa

(I)I/I3I/ILIGCKI/IX ﬂBHeHHﬁ, (bI/I3I/I"IeCKI/IX 3dKOHa UJIK 3aKOHOMCPHOCTHU

1.7

1.8

1.9

pemate pacuéTHbIe 3a7auyd (ONMUparoImuecs Ha cuctemy u3 2 — 3
YpaBHEHMI), HCHOJBb3ys 3aKOHBI U (OPMYINbI, CBA3BIBAIOLINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3alMChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEAOCTAIOIIME HIIU
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbI, HEOOXOAUMBIE
JUIS PEIICHUs, IPOBOAMUTH PAcU€Thl U OLICHMBATh PEAINCTUYHOCTH

MOJIYYEHHOT'0 3HaU€HUs (PU3HUECKON BEITUUUHBI

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEHIUTh IMpPU TOMOIIH
(U3MUECKUX METOJIOB, UCITIOJIB3Ys OIIMCAHUE UCCIIEIOBAHUSI, BBIICIISATD
IIPOBEPSIEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IMOPSIKA
MIPOBEJICHUST MCCIECIOBaHMs, [EJIaTh BBIBOJABI, HHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHI U OTTBITOB

IIPOBOAWTE OIBITEI II0 Ha6J'IIO,ZICHI/IIO CbI/ISI/I‘-IeCKI/IX SIBJIEHUA WJIN
(hU3MUECKUX CBOMCTB TENl: CAMOCTOSATEIHHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO HabOpa 00OpYIOBaHMS, ONMUCHIBATH X0 OMBITA M €T0

pe3yabTaThl, GOPMYIHPOBATH BHIBOIBI




1.10

1.11

1.12

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEpUI0 TPSIMBIX HW3MEPEHUH,
OTIpeNieNisAs CpelHee 3HAUYeHUE H3MepseMOol BeTHuuHBI ((POKYyCHOE
paccTositHue coOuparomel JuH3bl), 000CHOBBIBATh BHIOOP crocoba

M3MepeHus (M3MEPUTETHHOTO TPHOOpa)

MIPOBOJIUTH HCCIIEIOBAaHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHMH C
UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHHI: TUIAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIbHO COOMpPATh YCTaHOBKY, (PMKCHPOBATH PE3YNIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIMYMH B BHJE TaOIHIIN

Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM UCCICAOBAHNA

MPOBOJANTh  KOCBEHHBIC HW3MEPCHHS  (PU3NYCCKUX  BEJIMYMH:
IUIAHUPOBaTh ~ WU3MEpPEHHus,  coOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHMs], CIEAys MPEIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJYyYEHHBIE PE3YJbTaThl C YYETOM 3aJaHHOM MOTPEUTHOCTH

HU3MEpEHUI

1.13

1.14

1.15

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0€e301macHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYIOBAaHUEM

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3NYECKUX MOJEIEH:
MaTepualbHas TOYKa, aOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHMK CBETa, JydY, TOHKas JHMH3a, MJaHeTapHas MOJeNb aToma,

HYKJIOHHag MOACJIb aTOMHOI'O AApa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHUA O CBOWCTBaX (U3MUECKUX SBICHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

HCIIONB30BAaTh CXEMbl U CXEMaTUYHBIE PUCYHKH W3Y4YEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEPHUTENbHBIX  HpUOOPOB U
TEXHOJIOTUYECKUX MPOIECCOB MPH PEIIEHUH Y4eOHO-TIPAaKTHUYECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJIs IOCTPOSHUS N300pakKeHUH B IIIOCKOM

3epKaie 1 coOuparomieil TMH3e

1.17

NPUBOAMTH TpUMEpHl (HAXOAUTh HWHGPOPMAIMIO O MpHUMEpax)
MPAaKTHYECKOTO  WCIIOJNIb30BAaHUS  (PU3WMUYECKUX  3HAHUA B
MOBCETHEBHON KM3HU Uil oOecrieyeHus: O€30MacHOCTH  IpH

oOpamieHun ¢ TpudbOpaMH H TEXHHUYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXPAaHEHUS 3[0POBbS M COOJIOACHHS HOPM 3KOJIOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpene

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEPKAHUS B
cetu VIHTEpHET, CaMOCTOSATEIBHO (HOPMYITHPYS TTIOUCKOBBIN 3ampoc,
HaXOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOTYYCHHOMN
nHpOpMAIIMA Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

WCIIONb30BaTh MPU  BBIMIOJIHEHUM YYE€OHBIX 3aJlaHUM HAy4HO-
MOMYJISIPHYIO JIUTEPATypy (PU3UUYECKOrO COJIEpKaHus, CIPAaBOUYHbBIE
Marepuaibl, pecypchl cetu HHTepHeT; BiIageTh NpuUéMaMu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTb COOCTBEHHBbIE NUCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha
OCHOBE HH(pOpMAallUM M3 HECKOJBKMX HMCTOYHHKOB (DU3UYECKOTO
coiep KaHusl, MyOIMYHO TPEACTABIATh PE3YIbTaThl MPOSKTHON WIH
UCCIIEIOBATEIbCKOM  JI€ATENbHOCTH, IIPU  3TOM  I'PaMOTHO
HCIIOJb30BAaTh W3YYEHHBIM ITOHATUMHBIM ammapaT H3y4aeMoro
pa3zaena (U3MKA U COMPOBOXKJIATH BBICTYIUIEHHE IpE3eHTALUEH C

y4€TOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3aJa4aMH, CJIEAUTh 3a BBINOJHEHUEM IUIaHa
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

11

Odu3uka — Hayka O mpupoje. SBiIeHHS NPUPOIBI.
dusnueckue SBICHUS: MEXaHUYECKUE, TEIUIOBBIC,

QJICKTPHUYCCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BeNHUUHBL. M3MmepeHue (U3HUECKUX
BenuuuH. ®Dusmueckue npubopel. I[lorpemHocTsb

u3MepeHuil. MexayHapoaHasi cucteMa eJIMHULL

1.3
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1.5

ECTCCTBGHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6J'IIOI[CHI/Ie,
IIOCTAaHOBKA HAYYHOTI'O BOIIPOCA, BBIABWIKCHUC I'MIIOTE3,
OKCIICPUMCHT 110 IIPOBCPKE THUIIOTE3, 00BsICHEHHE

Ha0JII0OaeMOTO SBJICHUS
Onucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIeTIei

[IpakTudeckue pabOTHI:
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenre pa3smMepoB MaJIbIX Tel.
N3mepenue TEeMIIepaTypbl npu IIOMOIITH

KUJKOCTHOTO TEPMOMETPA U AATUHKA TEMIEPATYPBI

INEPBOHAYAJIbHBIE CBEJJEHNM A O CTPOEHUU BEILIECTBA

CTpOeHI/Ie BCIICCTBA: AaTOMblI W MOJICKYJIBI, HX

2.1 pazMepsl. OMBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE
BeIeCTBa
JlBmwkenne dvactuil BemectBa. CBS3b CKOPOCTH
2.2 JNBWKEHUS 4acTUll ¢ Temreparypoi. bpoyHoBckoe
nBUKeHHE, TUdhdy3us
23 B3anmopeiicTBre YacTUI BEIIECTBA: MPUTSHKEHUE U

OTTAJIKUBAaHUC




ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHHE Ia3oB,
KUJIKOCTEH W TBEPABIX  (KPUCTAUIMYECKHMX)  Tell.
24 B3anMocCBs3p MeEXJy CBOWCTBAMHM BELIECTB B Pa3HbIX
arperatHblX COCTOSHUSAX W HMX ATOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[IpakTryeckue pabOTHI:
Ouenka pauameTpa aromMa METOJIOM DpsiioB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OmnbITel IO HAOIIOJCHUIO TEIUIOBOTO PACHIMPEHHS
ra3os.
OnbITBl 1O OOHAPYXKEHUIO  NIEHCTBHA  CHII

MOJICKYJIIPHOI'O IMIPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKEHHUE. PaBHOMepHOE u
' HEPABHOMEPHOE JIBM)KEHUE
3.9 Ckopoctb. Cpenssisi CKOPOCTb IIPH HEPABHOMEPHOM
' IBUKEHUH. Pacy€r myTu v BpeMeHH JBUKEHUS
SBnenue nHepnuu. 3aKoH MHEpUUHU. B3anmoneiictBre
3.3 TEJ KaK NPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS TEIL.
Macca kak Mepa HHEPTHOCTH Teja
34 [InotHocts  BemiectBa. CBSI3p  IJIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00bEMa BeliecTBa
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS TeEIl
38 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' MTOMOMUIBIO JUHAMOMETPA
37 SIBneHue TAroTeHus U cuna Tsbkectu. Cuia TsSHKecTH
' Ha Jpyrux miaHerax. Bec tema. HeBecomocTs
38 Cuna tpenusi. TpeHue CKONbXKEHHUS U TPEHHE IOKOS.
' TpeHue B npupo/ie U TEXHUKE
3.9 CrnoxeHue cui, HalpaBJIEHHBIX 1O OJHOW IPSIMOM.

PaBHOelicTBYIOIIIASA CHIT

3.10 [IpakTrueckue pabOTHI:




3.11

3.12

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBUKCHHUS
(mapwika B KHJIKOCTH, MOJETH JJICKTPUUYECKOTO
aBToMOOWIIA U Tak janee). OmnpeneneHue cpemHeit
CKOPOCTH CKOJIBKEHHUS OpycKka WM [IapuKa Io
HaKJIOHHOM TuIocKocTH. OrmnpeneneHue IUIOTHOCTH
TBEPIOro  Teja. OmnbIThl,  JIEMOHCTPUPYIOIIHE
3aBUCUMOCTH pacTshKeHus (nedopmariuu) npy>KUHbI OT
MPWIOKEHHON cuiibl.  ONBITHI, JEMOHCTPUPYIOIIUE
3aBUCHUMOCTh CHJIbI TPEHHSI CKOJILKEHUS OT Beca Telia U

XapaKTepa COINPUKACAIOIIUXCS TOBEPXHOCTEN

Du3ndeCcKue SIBICHUS B Ipupoac: NpUMCPhbI ABHKCHUSA C
Pa3 IMIHBIMH CKOPOCTAMU B JKUBOM 1 HEXKUBOU mpupoac,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCTporucTBa: TUHAMOMETP, NOAIIMITHUKA

TABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

4.1

4.2

[[aBJ'IeHI/IC TBép,I[Ol"O tena. CrocoObl YMCHBIICHUA U
YBCIIUUCHUA JABJICHUSA
HaBJ'IeHI/IC rasa. 3aBUCUMOCTh JaBJICHHUA Ta3a OT

00bEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepez[aqa JaBJICHUA TBép,[[BIMI/I TCJIaMU, )KUIKOCTAMHU U

razamu. 3axoH Ilackais. IITHeBMaTHUeCKHE MAIIMHEL

3aBUCHUMOCTD JaBJICHUA JKHIAKOCTH OT I‘J'Iy6I/IHBI.
I'mppocratnyeckuii  mapajokc. Coobmaromuecs

cocynsl. ['mapaBnnueckre MeXaHU3MbI

Atmocdepa 3emnu U armochepHOe JaBIICHUE.
[IpyunHBI CyIIECTBOBAHUS BO3AYIIHOW 000JIOUKH
3emuu. OnbIT Toppuuennu. 3aBHUCHMOCTh
aTMOC(EepHOro AaBIEHHUS OT BBICOTHl HaJ YPOBHEM
Mops

W3mepenue atmochepHoro nasieHus. [Tpubopsr s
M3MepeHust aTMOc(hepHOro JaBIeHUS

JleficTBrE XHUJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX
Teno. BelTankuBaromas (apxuMmenoBa) cCuiia. 3aKoH

Apxumena




4.8

[naBanue ten. Bo3gyxormnnaBanue

4.9

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOAE OT
o0béMa TMOrpyX€HHOH B KHUAKOCTh 4YacTH Tena.
OmnpeneneHne BBITAIKUBAIOLIEH CHIIBI, JEWCTBYIOLIEH
Ha Telo, MNOrpyxEéHHoe B KuakocTb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TEIO0 B XHUAKOCTH, OT Macchl Tena. OIMbITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  BBITAIKUBAIOLICH
CHWJIBI, IEHCTBYIOIIEH Ha TEJNO B KUIKOCTH, OT 00BEMaA
MOTPYKEHHOM B KUAKOCTb YaCTH TeJIA U OT INIOTHOCTH
xuakoctu.  KoHcTpyupoBanue — apeomeTrpa WM
KOHCTPYMPOBAaHHE JIOJAKM M  OmIpeneneHue  e€

rpy30HO,Z[I>éMHOCTI/I

4.10

Ousuyeckue  ABIEHUS B NPUPOAE:  BIUSHUE
aTMOC(EepHOr0 JaBJIEHUS HA OJKUBOW OpraHu3M,

IJIaBaHUE PBIO

411

TexHuyeckue ycTpOHCTBA: COOOINAIONIUECS COCY/BI,
YCTPOMCTBO BOJIONPOBOJA, THAPABIMYECKHI Mpecc,
MaHOMeTp, 0apoMeTp, BEICOTOMEp, MOPIIHEBOK Hacoc,

apeomerp

PABOTA, MOITHOCTD, DOHEPT U

5.1 Mexanunueckas pabota

5.2 Mexanndeckass MOIIIHOCTh

£ 3 [IpocTeie MeXaHU3MBI: pbIYar, OJOK, HaKIOHHAs

' MJIOCKOCTh. [IpaBmiio paBHOBECHS phIuara

5.4 [IpuMeHeHne nmpaBuiia paBHOBECHUS phluara K 0JIOKY
«3omotoe  mpaBwio»  MexaHukd. KoaddunueHT

5.5 MOJIE3HOTO  JAelcTBUA ~ MexaHu3MmoB.  [IpocTsie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTenuumanpHas SJHEPTUU TeNa, MOJHATOrO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

5 g [Tonnas mexanudeckasi sHEprus. 3aKOH U3MEHEHHS U

COXPaHEHUS MEXaHHUYECKON SHEPrUU




5.9

5.10

[IpakTrueckue pabOTHI:

Onpenenenne  paboOThl  CWJIBl  TPEHUS  [IPHU

paBHOMEpPHOM JBMKEHMHM Tejla T0 TOPHU30HTaIbHON
noBepxHocTu. MccnenoBaHue — ycloOBHH — paBHOBECHS
pbryara. M3mepenue KIIJI HaKJIOHHOW TIJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUSI MEXaHUYECKOM YHEPTrUuun

duznyeckue SBICHHUS B npupoac: pbiHaru B TCIC

YCJI0BCKa

5.11

8 KVIACC

Kox Kon
pasaena JJIeMEeHTA

TexHuueckue yCTpOfICTBaZ pbrdar, HO,Z[BI/I)KHHﬁ n
HGHOILBI/DKHHﬁ 6JIOKI/I, HaKJIOHHAA IJIOCKOCTD, ITPOCTHLIC

MCXaHHM3MEI B 6I>ITy

IIpoBepsiemble 31eMEHTHI COePKAHUS

TETUJIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OcCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca W pa3Mepsl
MoJieKyl.  OmbITBl, IMOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOJ'ICKy.TISIpHOKHHGTH‘-ICCKOﬁ TCOpHUn

Mogenu TBEpPAOro, IKUAKOTO M Trazo00pa3zHOro
cocTosHu# BemecTBa. Kpucramimdeckue u amopdHbie

TCJ1a

OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TEI
Ha OCHOBE IIOJIO)KCHUM MOJIEKYJIIPHOKMHETUYECKOU

Teopuu
CMaunBaHue U KalWUISIPHBIE SBICHUS

TennoBoe pacmIMpeHne U cKaTue

6.6

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABUXKCHUS YaCTHUI]




Buyrpenuss JHEPTHUsL. CrniocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEpPIruM: TEIulolepeaadya U COBEPIICHUE
paboThI
6.8 Bunbl TeIIonepe1ayu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3IIy4YEHUE
KommuectBo  TemnoTel.  YaelnbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TennooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
6.11 [InmaBieHne W OTBEpJEBaHUE  KPHUCTAUIMYECKUX
. BEILECTB. Y JIebHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanusa. Vcnapenwue.
6.12 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYPhl KUTICHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxuocTs Bo3yXxa
6.14 OHeprus TOIMBA. Y IeJIbHas TEIJIOTa CrOPaHMs
[Mpunmuner  pabotel  TermioBbix apurateneid  KITJ
6.15 TEIJIOBOrO JIBUTaTessl. TemioBble ABUTATEIN U 3alUTa
OKPYXarOIEe Cpebl
3aKOH COXpaHEHUS ¢ TPEBPAIICHUS DHEPTUU B
6.16
TEIJIOBBIX MTPOLECCAX
[TpakTudeckue paboThI:
OnpiThl 1O OOHApY)XEHHUIO  JEHCTBUS  CHJI
MOJIEKYJIIPHOTO MPUTSIKEHUS.
OnBbITH 110 BRIPALTMBAHUIO KPUCTAILIOB MOBapEHHOU
COJIM UJTU caxapa.
6.17

OnpITl 110 HAOJIOJIEHUIO TEIMJIOBOTO PaCIIUPEHUS
ra3oB, KUJIKOCTEN U TBEPIBIX TEIL.

Onpeznenenue 1aBiIeHUs BO3yXa B OaJUIOHE IIITPULIA.

OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD J1aBJICHUS

BO3/IyXa OT €ro 00bEéMa U HarpeBaHUs WU OXJIAKICHHUS.




[IpoBepka rurnoressl JIMHEHHONW 3aBUCUMOCTH JIJIMHBI
CTOJIOMKA >KUJIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEpaTyphl.

Hab6nronenue n3MeHeHus: BHyTpEHHEH HEpruu Tela
B pe3yJbTaTe TEIIoNepeaadu U paboThl BHEITHUX CHIL.

HccnenoBanue  sIBJIGHHUS ~ TEIJIOOOMEHa  IMPHU
CMEUIMBAHUM XOJIOJHOM U ropsiueid BOJBI.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO
BOJIOH TIPH TEIUIOOOMEHE C HArpeThIM METALTHYCCKHM
HUAJTUHAPOM.

Ornpenenenne yaelnbHON TEIJIOEMKOCTH BELIECTBA.

HccenenoBanue npouecca UCIapeHusl.

Omnpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/TyXa.

Onpez[eneHHe YHGHBHOﬁ TCIIJIOTHI I1JIaBJICHUA JIbJA.

6.18

6.19

®dwusnyeckue SBICHUS B TPHPOJEC: IMOBEPXHOCTHOE
HATSDKCHHE W KalWUIAPHBIC SIBIICHUS B TIPHUPOJIE,
KPHUCTAIIJIBI B IpUpO/Ie, n3nyderrne ConHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHEe Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckue yCTpPOMCTBAa: KalWUISAPbI, MPUMEPHI
MCIIOJIb30BaHUsl KPUCTAILIOB, KUAKOCTHBIM TEPMOMETD,
JaT4YUK TEeMIepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOuHa,

ABUTATC]Ib BHYTPCHHCTO CrOpaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpu3anus Ten. /[Ba pora aneKTpUYeCcKuX 3apsiioB
BiaumopeiictBue 3apsbkeHHbIX Ten. 3akoH Kymona

7.2 (3aBUCUMOCTh CHJIBI B3aMMOJICHCTBHS 3apsKEHHBIX TEI
OT BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEX]TY TEITaMHU )
DneKTpuIecKoe oJie. HarmpsxénnocTs

7.3 AMEKTPUYECKOTO Moy, [lpuHIum  cyneprno3unuu

ANEKTPUIECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)




Hocurenn »neKkTpUYecKHUX 3apsiioB. DJIEMEHTapHbIN

7.4 anekTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOr0 3apsaa
- ONEeKTpUYeCKU  TOK. YCIOBUS  CYyLIECTBOBaHUS
' AIIEKTPUYECKOr0 TOKA. MICTOYHMKYN OCTOSIHHOIO TOKa
[HenictBus 3JIEKTPUYECKOIO TOKa (Tenosoe,
1.7 XUMHUYECKOE, MAarHuTHOE). OJIEKTPUUECKUN TOK B
JKUJKOCTSX U ra3ax
- Onektpuueckas unenb. Cuia ToOKa. DJIEKTpUUECKOE
' HaIpsKEHUE
29 CormnpoTHuBieHNE MIPOBOJIHHUKA. VY nenbHoe
' COIIPOTHUBIICHHUE BEILIECTBA
7.10 3akon OMa 1Ji yyacTKa Lenu
[locnenoBarenpHOE W MapajlIeJIbHOE COEIUHEHHE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenna
213 DneKTpUYecKue 1enu U MOTPEOUTENTH SIEKTPUUECKOM
. sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocrosiHHBIE MarHuThl. B3auMoaelcTBue MOCTOSIHHBIX
7.14
MarHuTOB
MarnutHoe mnone. MarHuTtHOe mojie 3€eMIIM U €ro
7.15
3HaUYEHUE IS )KU3HU Ha 3emiie
216 OmnbiT Opcrena. MarHuTtHOE TOJIE AIEKTPUYECKOTO
. ToKka. [[puMeHeHne PJIeKTPOMAarHuTOB B TEXHUKE
JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
217 DNeKTpoABUTaTENb TOCTOSHHOTO ToKa. Mcnonp3oBanue
. AJNIEKTPOJIBUraTeIe B TEXHUUYECKUX YCTPOWCTBaX U Ha
TpaHCIopTe
218 Onpitel  ®apanes.  SIBneHue  3IEKTPOMArHUTHON

unaykuuu. [Ipasumno Jlenna




7.19

7.20

DIIEKTPOreHeparTop. CriocoOsr MOJTyYEHUS
DIIEKTPUUYECKOW  DHEPrHH.  DJCKTPOCTAHIIMH  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHEpIrun

[TpakTrueckue paboTHI:

OnbIThI O HAOJIOICHUTO JICKTPHU3AIIUN TEJT MHIYKIIHCH
Y TIPU COMPUKOCHOBEHUH.

UccnenoBanue [OEWCTBUSL AIEKTPUYECKOTO TOJISA Ha
MIPOBOJTHUKY M TUDJICKTPUKH.

COopka W mpoBepkKa padOTHl AIICKTPUYECCKOW IIETH
IMOCTOSIHHOTO TOKA.

W3mepenne u peryaupoBaHue CHIIbI TOKA.

H3mepenue u peryiupoBaHue HaMPsHKCHUS.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HUAYIIETO
yepe3 PpPEe3UCTOp, OT COMPOTHBJICHUS PE3UCTOpA H
HaIPsKEHUS Ha PE3UCTOPE.

OIBITHL, JEMOHCTPUPYIOIINE 3aBHCHMOCTD
ANEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUTMHBI, TTOIAAN MTOTIEPEYHOTr0 CEUeHUS U MaTepuana.
[IpoBepka mipaBUiia CJIOXKEHHUSI HANPSHKEHUN TIpH
MOCJIEIOBATEIbHOM COCAMHEHUU [IBYX PE3HUCTOPOB.
[TpoBepka mpaBuiIa Al CUIIBI TOKA MPU MapalljieIbHOM
cCoeMHEeHUU pe3uctopoB. OmpeneneHue  padbOThI
ANEKTPUYECKOTO TOKA, HUIYIIETO Yepe3 Pe3UcTop.
OrmpeniesieHHe  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIICIISACMOM Ha pe3ucrope. UccnenoBanne
3aBUCUMOCTH CHJIBI TOKA, UYILIETO YEPEe3 JIAMIIOUYKY, OT
HanpsbkeHus Ha Heil. Onpenenenue KII/I narpeBatess.
Hccnenosanue MarduTHOTO B3aHUMOJICHUCTBUSA
MOCTOSIHHBIX MAarHUTOB. V3yueHue MarHUTHOTO MO
MOCTOSSHHBIX MAarHUTOB TIpU WX OOBEIUHEHUH U
pazaenenuu. MccienoBanue qeHCTBUS AIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTPEJIKY. OMnEITHI,

JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI




B321HMOI[CI>1CTBI/I§I KaTylIKH1 ¢ TOKOM U MaroiuTa OT CHJIbL
TOKAa M HaNpaBJICHHs TOKa B Karymke. l3ydeHue
JIEMCTBUSI MAarHUTHOIO MOJII Ha MPOBOJHUK C TOKOM.
KoncTtpynposanue u U3y4YEHUE paboThI
3JIEKTPOABUTATEIS. N3smepenne KII
ANIEKTPOJIBUTaTe€IbHON  yCTaHOBKM.  OmNbBITBI 1O
HCCIIE0BAHUIO SBJICHUS 3J€KTPOMAarHUTHON
WHIYKIUU: HCCIICIOBAHUE W3MEHCHHU 3HAYCHHUS U

HaIlpaBJICHHUA WHAYKIIMOHHOT'O TOKaA

7.21

7.22

dusnueckre SBJICHUS B TPUPOAL: DICKTPUUYECKUE
SBIICHUST B arMocdepe, DIIEKTPUYECTBO  KHUBBIX
OpraHU3MOB, MAarHUTHOE MoJie 3eMiu, Apei( MoI0CoB,
POJIb MATHUTHOTO TOJIS JUTSI KU3HU Ha 3eMIie, OJIsIpHOe

CHAHHC

TexHuueckue yCTpONCTBA: 3JIEKTPOCKOI, aMIIepMETp,
BOJIETMETP, PEOCTAT, CUETUHK IIEKTPUUECKON SJHEPTUH,
AIIEKTPOOCBETUTENbHBIE TMPUOOPBI, HArpeBaTesIbHbIE
AIIEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
IIPEIOXPAHUTENH, DJIEKTPOMArHUT, 2JIEKTPOJBUIATENb

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KUJIACC
Kon
Kon snemenTa [TIpoBepsieMble 2I€MEHTHI COAEP)KaAHUS
paznena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanndeckoe JBWXEHHE. MarepuanbHas TOYKa.
. Cucrema orcuéra
g 8.2 OTHOCHTEIBFHOCTE MEXAHNYECKOT'O JBIKEHUS
8.3 PaBHOMEpHOE MpsIMOTMHEIHOE TBHKCHHE
HepaBHoMepHOE  MOpsIMOIMHEWHOE  JBH)KCHUE.
8.4 Cpennsis ¥ MIHOBEHHass  CKOPOCTb  Tela  IIpH
HEPaBHOMEPHOM JABUKEHUU




Yckopenue.  PaBHOYCKOpEHHOE — MPSIMOJIMHEHHOE

8.5
JBUO)KEHUE
8.6 CBoboanoe nagenue. OneiTel ["amunes
PaBHOMepHOE nBM)KEHME 110 OKpYy)KkHOCTH. [lepron n
8.7 gacTotra oOpamienus. JIMHEHHass W yIJioBask CKOPOCTH.
LleHTpOCTPEMUTENBHOE YCKOPEHUE

8.8 ITepBsiit 3akoH HproToHa

8.9 Bropoii 3akon HproToHa

8.10 Tpertwnii 3akon HeroToHa

8.11 [TpuHIMI CynepHO3UINH CUTT

8.12 Cuna ynpyrocru. 3akoH ['yka

813 Cuna TpeHus: cuja TPEHUS CKOJBXKEHUS, CUia
' TPEHUS TIOKOSI, IPYTUE BUIBI TPCHUS

814 Cuna TSDKECTHM W 3aKOH BCEMHUPHOTO TATOTEHHS.
' YckopeHue cBOOOTHOTO HaieHUs

815 JBuxenne mmaHer Bokpyr Comnma.  Ilepsas
' KOCMHYecKasi CKopocTb. HeBecoMoCTh 1 meperpysku

316 PaBHOBecue MarepuanbHON TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO

8.17 PaBHOBecue TBEPIOro Tena ¢ 3aKPEIUIEHHONW OCBIO
' BpaieHus. MomeHT cuibl. LleHTp Tsxectn

8.18 Nmnynsc Tena. U3menenne umnynsca. VIMIysibe cuiibl

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 PeakTuBHOE ABM>KEHNE

8.21 Mexanudeckas paboTa U MOIITHOCTh

3.9 PabGora cun Tspkectu, ympyroctd, TpeHus. CBs3b
' SHEPIruu 1 paboThl

893 [TorennuanbHass SHEPrust Tena, MOJHATOTO Hal
' MTOBEPXHOCTHIO 3€MJIN

8.24 [ToreHunanbHast SHEPTUs CXKATON MPYKUHBI

Kunernueckas sneprusi. TeopemMa 0 KMHETUYECKOM
8.25
SHEPIruu
8.26 3aK0H COXpaHEHHUs MEXaHUYECKON IHEPTUN




8.27

[TpakTrueckue pabOTHI:

OmnpeneneHne cpeHel CKOPOCTU CKOJIBKECHHS OpycKa
WIA JBWKCHUS IIapHKa 10 HAKJIOHHON IUIOCKOCTH.
Omnpeznenenue yCKOpeHUs Teja Mpu paBHOYCKOPEHHOM
JIBM)KCHUU 110 HAKJIOHHOW TUIOCKOCTH.

HccenenoBanue 3aBUCHUMOCTH IIYTHM OT BPEMEHU IIPH
PaBHOYCKOPEHHOM  JIBIDKEHUM  0€3  HadaIbHOM
CKOpOCTH.

[TpoBepka THUNOTE3bI: €CIAM TPU PABHOYCKOPEHHOM
JBIKCHUH 0€3 HadaJIbHONH CKOPOCTH ITYTH OTHOCSITCS
KaK psl HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHE
IMPOMECIKYTKHU BPEMCHU OMHAKOBEI.

HccnenoBanue 3aBHCUMOCTH CHUTBI TpEeHUs
CKOJIB’)KCHHA OT CHJIbI HOPMAJIBHOI'O  OAaBJICHUA.
Onpenenenne kodpPUIMEHTa TPEHHUS] CKOJIbKEHUS.
Omnpenenenne >xECTKOCTU TNpyxuHBL. OnpenencHue
paboThI CHJIBI TPEHUS TIPU PABHOMEPHOM JIBMIKCHUH
TeJIa TI0 TOPU30HTATEHON TTOBepXHOCTH. OmpeeneHme
paboThl CHUIIBI YNPYrOCTH TpU TOABEME Tpy3a C
HUCIIOJIB30BAHUEM  HCIIOABUXXHOI'O U ITOABUXHOI'O

0JIOKOB

8.28

PuU3NYECKUE ABIICHUS B IPUPOJE: IIPUIIUBBI U OTJIUBBI,
nBikeHrne TuianeT CONHEUYHOM CHCTEMBbI, PEaKTUBHOE

ABUIKCHUC )KUBBIX OPTaHU3MOB

8.29

TexHuuyeckue YCTPOﬁCTBaI CIIUAOMCTpP, HAaTHYUKU

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PaKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe JBUKECHHUE. OcHoBHbIE
9.1 XapaKTepUCTUKU  KoyiebaHWil: Mmepuoj, 4acrora,
aMIUIATY1a
MaremMatuyeckuii ¥ NPYKUHHBIA  MAasTHUKH.
9.2 [IpeBpamienre  sHepruu  mOpu  KoseOaTeIbHOM
JBUKEHUU
0.3 3aryxatomue Koyiebanus. BeIHyKIeHHbIE KOIeOaHMs.

Pe3onanc




9.4

Mexannueckue BOaHBL. (CBOMCTBA MEXaHMYECKHX
BOoiH. lIpojosibHbIE M momepedHble BOJIHBL JlIMHA
BOJIHBI M CKOpPOCTb €€  pacnpOCTpaHEHHUS.
MexaHnndeckue BOIHBI B TBEPIOM TeJIE, CEHCMUYECKHE

BOJIHBI

9.5

3ByK. ['poMKOCTH U BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6

Wudpa3Byk u yiabTpa3Byk

9.7

[TpakTyeckue paboTHI:

Onpenenenne 4YacToThl H  TEpPHOAA  KOJeOaHHN
MaTeMaTHYeCKOro MasiTHUKA.

Onpenenenne 4YacToThl H TEpPHOAA  KOJeOaHHI
HPYKUHHOT'O MasiTHUKA

HccnenoBanne 3aBUCHMOCTH TIiepuoja KoyeOaHui
HOJBEIIEHHOI0 K HHUTU TIpy3a OT JJIMHBl HUTH.
HccnenoBanne 3aBUCHMOCTH Tlepuoja KoyeOaHui
HOPY)KUHHOI'O MasTHUKa OT Macchl Tpysa. IIposepka
HE3aBUCUMOCTH  Tepuoja  KoiebaHuM  TIpy3a,
MOJIBEIIEHHOT'O K HUTH, OT MacChl Ipy3a U KECTKOCTH
NpyXuHBL.  V3MepeHne  yCKOpeHHs CBOOOTHOTO

naaCHUsA

9.8

9.9

dusnyeckue SBICHUS B IPUPOJE: BOCIIPUATUE 3BYKOB
JKUBOTHBIMH, 3E€MJIETPSCEHUE, CEHCMMYECKHUE BOJIHBI,
IlyHaMH, X0

TexHuyeckue YCTpONCTBA: 3XO0JIOT, HCIOJIb30BaHUE

yIBTPa3ByKa B ObITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

DNIEKTPOMAarHuTHOE MoJIe. DJIEKTPOMAarHUTHBIE BOJIHBI.
CBoOIICTBA HJIEKTPOMAarHUTHBIX BOJH

[[kana 31eKTPOMarHUTHBIX BOJIH

OnexkTpoMarHuTHas npupoga csera. CKOpoCTh CBeTa.
BonHoBEIE cBOMCTBa cBETA

[TpakTiueckue paboThI:

W3ydyeHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C

MTOMOIIIbI0 MOOMIILHOTO TeedoHa




11

dusnueckue sBIEHUS B HpUpoJe: OUOIOrMUYECKOe
10.5 JeiicTBUe  BUAMMOTO,  YIbTPa(UOIETOBOTO |
PEHTI€HOBCKOI'0 U3ITy4eHUN
10.6 TexHuueckue YCTPOMCTBA: UCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSA3HU
CBETOBBIE SABJIEHU A
111 JIyueBast monens cBera. MicTouHMKM cBETa
11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA
113 Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
' OTpa)XEHMsI CBETa
114 [Ipenomiienne cBeTta. 3akOH IPEIOMIIEHHUS CBETa.
' [TonHOE BHYTpEHHEE OTpaskeHUE CBETa
11.5 Jlunza. Xop nyueit B TMH3E
116 OnTuueckas cuctema (oroannapaTa, MUKPOCKONA U
' TeJecKona
117 I'ma3 kak onTudeckas cucTeMa. bIuM30pyKocTh H
' JAJIIbHO30PKOCTh
Paznoxxenne Oenoro cBeta B coekTp. ONBITHI
11.8 Herorona.  CrokeHne  CHEKTpajbHBIX  LIBETOB.
Hucnepcus ceera
[TpakTiueckue paboThI:
HccnenoBaHue 3aBUCUMOCTH  yIJIa  OTpayKeHUS
CBETOBOTI'O JIy4a OT yIJia MaJeHusl.
W3yueHne XapakTepUCTUK M300paxKeHUs MpeaMeTa
B IUIOCKOM 3€pKaje.
HccnenoBanue 3aBUCUMOCTH Yrila TPEIOMIICHUS
11.9 CBETOBOTO Jiy4a OT yrja MaJeHUsl Ha TPAHUIIE «BO3IYX —

CTEKIION.
[Tonyuenue n300paxKeHui c MTOMOLIBIO
coOMparoIel JTUH3bI.
Onpenenenue (doxycHOro paccTosiHus u
ONTUYECKOH CHJIBI COOMpArOIIEH TUH3BI.

OnbITHI 110 Pa3IoKEHUIO OEJIOTO CBETa B CIIEKTP.




OnpITHl IO BOCHPHUATHIO LIBETA MPEAMETOB MPH UX

HaOJIOICHNH Yepe3 BETOBbIE (DUIBTPHI

du3nuecKue SIBICHUS B npupoac: 3aTMCHHA COHHI_[a n

11.10 JlyHBI, 11BETA TEJ, ONTHYECKHUE SIBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
111 TexHudyeckue  yCTpOMCTBA:  O4YKHM,  IIEPUCKOII,
' doToanmnapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBUGIE SABJIEHUA
s Omneitel Pesepdopna v mnaneTapHas Mofelb aroma.
' Mogens aroma bopa
192 Hcnyckanue u MoriomieHue csera aToMoM. KBaHTHL
' JInHelyaTeie CIIEKTPBI
12.3 PannoaxktuBHOCT. Anb(da, 6eTa- 1 raMMa-u3IydeHUs
124 Crpoenne aromHOro snpa. HykioHHas Mojenb
' aTOMHOTO siipa. M30Tomsl
125 PannoaktuBHble npeBpamenus. [lepuos nmonypacnaga
' ATOMHBIX sIJIEp
126 SnepHble peakuy. 3aKOHBI COXPAHEHUS 3apsI0BOTO U
' MaccoBOTO YHCE
DOHeprusi CBA3UM AaToMHBIX siiep. CBsi3b Macchl U
12 12.7
SHEpPIruu
128 Peakiun cuHTe3a u geneHus spep. McrouHuku
' sHeprun CoJiHIIA U 3BE3]T
129 SAnepnas oHepretvka. JlelicTBHE paJMOAKTUBHBIX
' U3JTYy4EeHUH Ha KUBBIE OPraHU3MBbI
[TpakTuyeckue paboOTHI:
HaOnroseHne CIUTOMIHBIX ¥ JIMHEHYATHIX CIIEKTPOB
12.10 U3TY4EHUsI.
HccnenoBanue TPEKOB: U3MEPEHUE SHEPTHH YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenune pannoakTuBHOTO (hoHa
®u3nyeckue SBICHUS B TMPUPOAE: ECTECCTBEHHBIN
12.11 pasvoaKTUBHBII ¢oH, KOCMHUYECKHE Ty4H,

paZloakTUBHOE H3JIy4YeHHE MPUPOIHBIX MHUHEPAJIOB,




12.12

JICUCTBUE PATMOAKTUBHBIX HM3JyYCHUH Ha OpPraHu3M
4esI0BeKa
Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanne ponu (GU3MKK B  HAYYHOM KapTUHE  MHUPa;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM NPUPOJIBI, O POJIM HKCIIEPUMEHTA B
¢usuke, o cucremMooOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHUKM U TEXHOJOruil, 00 3BOJIIOLUHU
(Gu3nYecKUX 3HAHUN U UX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKJIAJE POCCUHCKHX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHJAX MaTepuu (BEIIECTBO U TIOJIE), O JABUKEHUU Kak
crioco0e CyIIecTBOBaHMsS MaTrepuH, 00 aTOMHO-MOJEKYJISpHON
TEOPUU CTPOEHUS BEILIECTBA, O (PU3NYECKOW CYIIHOCTH SIBJICHUI
OpUpoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHUE pa3iuyaTh SBJICHHUS 10 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, AEMOHCTPUPYIOIIMX
NaHHOe (pU3MYEecKoe SBJIEHUE; YMEHHME paclo3HaBaTh IPOSBIECHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUN B OKPY)KAIOLIEM MHpE, BBIICISAS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Bnagenne ocHOBaMM TMOHSATUIHOIO ammapara U CHMBOJIMYECKOTO
A3bIKa (PU3MKU M UCIIOJIb30BAHUE UX JUIS pellleHUs yuyeOHbIX 3a/1ay;
YMEHHUE XapaKTepH30BaTh CBOMCTBA Tes, (U3NYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YeHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIB3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHUS C Y4ETOM
coOJTI0IeHHSI TPABHJT 0€30MAaCHOTO TPyJa: HaOMoAeHHE (PU3HIECKUX

SIBJICHUU:




YMEHHE CaMOCTOSATEIIBHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHUS IO UHCTPYKIIUU, OTIUCHIBATEH XOJ]
OTIBITA ¥ 3aIUCHIBATH €0 PE3yJIbTAThI, (HOPMYIHPOBATH BHIBOJIBI;
MMPOBCACHUC MPSAMBIX MW KOCBCHHBIX I/I3MepeHI/II71 (bI/I?)I/I'-ICCKI/IX
BEIMYMH: yMEHHUE IUIAHUPOBATh W3MEPCHUsS, CaMOCTOSTEILHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHUE BEIUYMHBI W AHAJIM3UPOBATH IOJyYCHHBIC
pe3ynbTathl ¢ YY€TOM 3a/IaHHOM IOTPEHIHOCTH Pe3yIbTaTOB
HU3MEPEHHUI;

IMPOBCACHUC HCCIOXHBIX OSKCIICPUMCHTAJIbHBIX HCCJICIIOBaHHfI;
CaMOCTOSITENILHO COOHMpaTh AKCIEPUMEHTAJIbHYIO YCTaHOBKY U
IIpOBOAUTD HUCCIICA0OBAHUC 10 HHCTPYKIUHU, MNpeaACTaBIATb
MOJTYYCHHBIC 3aBHCUMOCTH (DU3NYECKUX BEIUYMH B BUJC TAOIUI] U
rpadUKoOB, YYWUTHIBaTb IMOrPEUIHOCTH, JENaTh BBIBOJABI IO

pe3yiibTaTaM UCCICAOBaHNA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHas Touka, abCOIOTHO TBEPIOE TEJIO, MOJEIN CTPOCHHUS
ra3oB, XKUJAKOCTEH M TBEPABIX TeJ, IUIAHETapHas MOJENb aToMma,
HYKJIOHHasi MOJIENIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsICHEHUS (PU3HUECKUX TPOLIECCOB

YMmeHue oOBICHATh (PU3NYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCI€ U B KOHTEKCTE€ CHUTyallM IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpOoUTh OOBSICHEHHE C OMNOpPOM Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCIIONIb3YSl 3aKOHBI U (OPMYJbl, CBS3bIBAIOIIME (PUINYECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIMCBIBATh KPAaTKOE YCJIOBHME 3ajayu,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HE00X0AUMBIE JUIs €€ pelIeHNs, UCIIOB30BaTh CIIPAaBOYHbIE JJaHHBIE,
MIPOBOAUTH PAcu€Thl U OLIEHUBATH PEATMCTHUYHOCTH IOJTYYEHHOTO
3Ha4YeHUs (PU3MUECKON BETMUMHBI; YMEHHE ONPEACISATh Pa3MEPHOCTD

(bu3nUecKoil BeNYNHBI, MOJTYYSCHHON IPU PEIICHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JICHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCIIE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHHA U HEO0OXOAMMbIE (U3NYECKHE

3aKOHOMCPHOCTH

10

VYMeHue HCHOIb30BaTh 3HAHUS O (U3MYECKHUX SBICHHAX B
MOBCETHEBHOM KM3HU i1  OoOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHMH ¢  OBITOBBIMH  NpUOOpaMH W TEXHUYECKHMHU
YCTPOMCTBAMH, COXPAHEHHS 3J0POBbsI M COOJIOJCHUS HOPM
9KOJIOTMYECKOT0 TIOBEIEHHUS B OKpPYKAIOWICH Cpene; MOHWMaHHE
HEOOXOAMMOCTH TIPUMEHEHUS JOCTIKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIb30BaHUA

11

OneIT moucka, MpeoOpa3oBaHUS W TpEACTaBlIeHUs UHOpMAIUU
(U3HUYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUI; yMEHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIYYCHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHHA U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BAaTh  IIPU
BBITIOJTHEHUH Y4YEOHBIX 3a/laHUM HAYYHO-TIOMYJSIPHYIO JIUTEpPaTypy
(bU3MUECKOTO CcoepKaHMs, CIIPABOYHBIE MaTEepPHAIIbI, PECYPCHI CETH
WNntepuer; BnageHue O0a30BBIMH HaBBIKAMU IPe0oOpa3OBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE TMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

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




IIEPEYEHD 2JIEMEHTOB COIEPKAHUSA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kona IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHWYECKMUME ABJIEHUA
11 Mexanuyeckoe JABWXKEeHHME. MarepuanibHas Touka. Cucrema oOTcuyéTa.
' OTHOCHUTENBLHOCTD JIBHKEHUS
PaBHOMepHOE u HepaBHOMEpHOE ABMKeHue. Cpenusisa ckopocTs. Dopmyna st
1.2 BBIUUCIICHHUS CpeaHeH ckopocTh: V = S/t
PaBHOMEpHOE MpsAMOIMHENHHOE TBUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI TEIa OT
BPEMEHH B Clly4ae paBHOMEPHOT'O IPSIMOJIMHEMHOTO IBUKECHUSL:
13 (1) =x,+vt
I'padvky 3aBUCUMOCTH OT BPEMEHHU JUIS MPOCKIIMH CKOPOCTH, MPOSKIIUU
NepeMelIeHus, IMyTH, KOOPAMHATHI IPH PABHOMEPHOM MPSMOIMHEHHOM
IBIKEHUU
3aBUCHMOCTh KOOPJAMHATHI TeJda OT BPEMEHH B Cilydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBU>KEHHUSI:
N
Sl =vy s+ ay= %
@opMynbl IS MPOCKIUU TEPEMEIICHUS, MPOEKIIMU CKOPOCTH U TMPOEKIINH
YCKOPEHHS IPH PaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
14 .sx(r)=vﬁx-r+ax-%~
l).\'('f):l)ﬂ.x'+£}:\' L,
a,(f) =canst,
szz - lez =la.s,
I'paduku 3aBUCHMOCTH OT BPEMEHH I MPOEKIHMH YCKOPEHUS, MPOEKIINH
CKOPOCTH, MPOEKIMH TIEepeMENIeHUs], KOOPAUHATHl MPH PaBHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHDKCHUH
CBoOoanoe nagenue. opmysbl, OMUCHIBAIONTNE CBOOOIHOE TTaJIEHUE Tela 110
1.5 BEPTUKAIN (JIBM)KEHHE Tejla BHU3 WM BBEPX OTHOCHUTENIBHO IOBEPXHOCTH
3emnn). 'paduku 3aBHCHMOCTH OT BPEMEHH JUIsl MPOEKIMH YCKOPECHHS,




MPOCKIIUA CKOPOCTH M KOOPJAMHATHI TPH CBOOOJHOM TMaJCHHHM Tela TI0

BEPTUKAIN

CKopocTh paBHOMEPHOIO JBHXKEHHMS Tejla IO OKpyxHoctu. Hampasnenue
CKOPOCTH.

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

oOparieHus:
2nR
b=
T

LentpoctpeMutenpbHoe yckopeHue. HampabieHue LEHTPOCTPEMHUTEIBHOIO

1.6 yckopenusi. Dopmyiia [uisi BBIUUCIEHUS YCKOPEHUS:
2
a. = L
“ R
®opmyiia, CBSI3bIBAIOIIAS IEPHO/ U YACTOTY OOpAICHUS:
V= L
T
Macca. ITnotHocTs Bemecta. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusndeckas BenuyuHa. CloxxeHue CHIl
1.9 SBnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBiIe€HHOCTh BEKTOpPA YCKOPEHHUS TeIa U BEKTOPa CUIIbL, TEHCTBYIOIIEH
Ha TeJo
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:
111 Fy 4 =-Fi
112 Tpenne nokos u TpeHue ckobxkeHus. opmyna Juist BEIMUCIECHUS MOTYJISI CUJIIbI

TPCHUA CKOJILIXKCHUSA:




F_=u-N

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

113 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTCHHUS:
Foc. my -i}}:
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TTaICHHS.
114 dopmyna A BBIYMCICHUS CHIIBI TSHKECTU BOJM3U moBepxHocTH 3emnu: F =
mg.
JBuxenue miaanet Bokpyr Conuua. [lepBas kocMudeckasi CKOPOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTopHas pu3nyecKas BeIUYUHa.
1.15 pP=mi
Nmnynbse cuctemsl Ten. M3Menenue ummynbea. IMITynnbe cuitbt
3akoH COXpPAaHCHUA UMITYJIbCa JJI SaMKHYTOﬁ CHUCTEMBI TCII.
1.16 p=myUy +m, U, =const
PeakTtuBHOE ABMXEHUE
Mexanunueckast padora. @opmyna s BEIYUCICHUS PaObOThI CHIIBL:
A=Fsoos0
MexaHuueckas MOIIHOCTb:
1.17
n=4
I
Kunernueckas u moTeHIanbHas sHeprusi. DopmMyna Asis BEIYUCICHHS
118 KUHETUYECKON YHEPIUH:




Teopema 0 kMHETHYECKOU dHEpPTUU. PopMyra ISl BEIYUCICHUS
HOTCHHH&HLHOﬁ OHCPIUU TCJid, IOAHATOIO

Hag 3eMIIEH:

E,= mgh

Mexanngeckast OHEpPIuUs:

E=E;+E p
1.19 o
3aKoH COXpaHEHUsI MEXaHUYEeCKOM 3Hepruu. Dopmyiia st 3aKOHA
COXPaHEHUS MEXaHMYECKOM HEepPTUu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTMYUH CHIIBI TPCHHUSL.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Poruar. Moment cuiisl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToasuxubI 1 HeOABIKHBIN O0510Kku. KITJI mpocThix MexaHN3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ
JlaBiieHue TBEpAOTO TENA.
@opMyia 11 BBIYKMCIICHUS IaBJICHHS TBEPIOIO Tena:
_F
Prs
191 JlaBnenue raza. ATMOcepHOe TaBlIeHUE.
IM'uapocTaTudeckoe 1aBleHUE BHYTPH KUIKOCTH.
dopMya 17151 BBIYMCIICHUS] 1aBJICHUS] BHYTPHU KUIKOCTH:
P=pgh+p,
1.22 3akoH [lackansa. ['mapaBnuueckuii npecc
3akoH Apxumena. Dopmyna sl ONpEAENCHUS BbITAJIKUBAIOUIEH CHIIBI,
1.23 JEWCTBYIOLIEH HA TEJIO, OTPYKEHHOE B )KMAKOCTh MJIH ra3:

Fag =pgV




VcaoBue nnaBanus tena. [lnaBanue CyAO0B U BO3AYyXOILIaBaHUEC

1.24

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

dopmyina, cBA3bIBAIONIAS YACTOTY M NEPUOJ] KOJICOAHUI:

1.25

1.26

1.27

1.28

MaremaTuueckuii ¥ TNPY>KUHHBIA MasATHUKH. lIpeBpanieHue sHepruu mnpu

KOJIeOaTeIbHOM JIBHIKEHUU
3aryxaromue konebanus. BeiHyx1eHHbIe Konebanus. Pe3oHanc

MexaHnn4decKre BOJIHBI. HpOIIOJH)HI)Ie 1 IOIICPCYHBIC BOJIHBIL. I[JH/IHa BOJIHBI U

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHBI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha I'pPaHULIE

nByXx cpell. MHdpa3Byk U ynpTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenue cpeiHeil MIOTHOCTU BEUIECTBA; apXMMEIOBOWM CHIIBL; KECTKOCTHU
NPYXUHBL, KO3()(PULIMEHTa TPEHUS CKOJIbXKEHHUS; paObOThl CUJIbI TPEHMSI, CUIIBI
YIIPYTOCTH; CpelHell CKOPOCTH JIBMKEHUs OpycKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHHusi Opycka MpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYeCKOro MasTHHMKA,; 4YacTOThl W IepHoia
KoJ1e0aHui NPYKUHHOTO MAasiTHUKA; MOMEHTA CUJIb, IEUCTBYIOIIETO Ha pblyar;
paboThI CHIIBI YIPYTOCTH HpPU MOABEME Tpy3a C MOMOILBIO HEMOJBUKHOIO
0J10Ka; pabOTHI CUJIbI YIIPYTOCTH NP MOJbEME I'Py3a C OMOIIBIO MTOABHKHOTO
610Ka.

HccnenoBanne 3aBUCUMOCTH apXHMEIOBOW CHIIBI OT 00BbEMa MOTPYKEHHOM
4acTH TeJla U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CUJIIBI
OT MaccChl TeJla; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3SHUKAIOLIEHN B IPYKUHE, OT CTENIEHU
nedopmaluu Mpy>KUHBI; YCKOPEHHUsT Opycka OT yrila HaKJIOHA HAIpaBIISIONICH;
nepro/ia (4acToThl) KoJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIepruoJa
KoJe0aHui MPYKMHHOTO MasgTHHKAa OT MAaccChl Ipy3a U JKECTKOCTH NPYKUHBI;
UCCIIeIOBAaHHE HE3aBUCUMOCTH TepHoJa KojJeOaHUl HUTSHOTO MasiTHUKAa OT

Macchl rpy3a. [IpoBepka yciioBusi paBHOBECHS phluara

1.30

Quzuyeckue sA6NeHUs 6 Npupooe: TPHUMEPHl IBUKEHHUS C Pa3IUUYHBIMU

CKOPOCTSIMH B )KUBOM U HEXKUBOU MIPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IIPUPOJE




U TEXHHUKE, IPUIMBBI U OTJIMUBBI, JBUXXCHHUC ILIAHCT ComHeuyHon CHCTEMBI,
PCAKTUBHOC ABMIKCHUC JKUBBLIX OPraHU3MOB, pbIdyaru B TCJIC YCJIOBCKA, BIUAHNC
aTMOC(l)CpHOFO JaBJICHHUA Ha JKUBOH OpraHu3M, IlJIaBaHHEC pBI6, BOCIIpHUATUC

3BYKOB JKMBOTHBIMH, 3E€MJICTPACCHUC, ceiicMuuecKue BOJIHBI, IYHAMH, 3XO
Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, JATYUKH ITOJIOXKCHUA, pACCTOAHUA U

YCKOPE€HHA, IAWHAMOMETpP, IMOAIIMWIIHUKH, PaKEThl, pblyar, HO,Z[BI/I)KHBII‘/'1 n

HGHO[[BI/DKHLII;'I 6JIOKI/I, HAKJIOHHAsA IJIOCKOCTb, IMPOCTBIC MCXAHU3MEI B 6LITy,

Lal cooOuiarumecs cocybl, yCTPOMCTBO BOJONPOBOAA, I'MIPABINYECKUIN Hpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
HCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TEIUVIOBBIE ABJIEHUA
OCHOBHbBIE TOJIOKEHHSI MOJIEKYJIAPHO-KUHETUYECKOH TEOPHUH  CTPOSHUS

2.1 BelecTBa. Mozenu TBEPAOIo, KHUAKOTO U Ta3000pa3HOro COCTOSIHUI BEIIECTBA.
Kpucrannuueckue u amopdHbie Tena

29 JlBmwkeHne yacTtull BemiecTBa. CBsA3b CKOPOCTH JIBUKECHHS YacTHI] C

' Temneparypoil. bBpoyHoBckoe nBuxenue, tudpdysus

2.3 CMaurBaHue U KallWJUISIPHBIE SBJICHUS

2.4 TemoBoe paciimpeHue u cxxatue

2.5 TennoBoe paBHOBECHE

26 Buytpennss sueprus. Pabora u Temsomnepeaya Kak crnocoObl M3MEHEHUS

' BHYTPEHHEHN YHEPTUU

2.7 Bunpl Temonepeaayn: TeIUIONPOBOHOCTh, KOHBEKIIHS, N3TyICHUE
HarpeBanne wu oxnaxnaenue ten. KoauuecTBo TemnoTel. Y aenbHas
TEIUIOEMKOCTbD:

2.8

O=am(t,—1)
3aKOH COXpaHEHWs SHEPTHH B TEIUIOBBIX IpOIEeccaX. YPaBHEHHE TETUIOBOTO
Oananca:
2.9
O +0, +..=0
Hcnapenne u KoHaeHcanus. VI3MeHeHHEe BHYTpPEHHEH SHEpruH B Ipoliecce
210 UCHapeHuss M KoHAeHcaluu. KurmeHue IKXuAKOCTH. VYIenpHas TemioTa

napooOpazoBanusi: L = Q/m




2.11

Brnaxnocts Bo3ayxa

2.12

[InaBnenne wu kpucramuMzauus. V3MeHeHHe BHYTPEHHEM OSHEPruu IpU

IUIAaBJICHUU U KpUCTAJIJIM3allhU. VY aenpHas TEII0Ta MIaBICHUS

2.13

BHYTpeHHHH OHEpIrus CropaHus TOILIMBA. y,Z[CJ'II)HaH TEIJIOTAa CropaHusd

tormBa: = Q/m

2.14

[Tpunnume! padoTe! TermoBeix asurateneit. KIT/ 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 KOTOPYI OIyIIEH HarpeTblil LWIMHAP; KOJWYECTBA TEIUIOTHI,
OTJAAQHHOT'O HArpeThIM LUJIMHIPOM, IMOCJIE OMYCKaHUs €r0 B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHOM BJIAXKHOCTU BO3/lyXa; YACIBHOW TEIIOTHI
IJIaBJieHUsl Jibaa. lccnegoBaHWe W3MEHEHMS TeMIepaTypbl BOJABI  MPHU
Pa3IMYHBIX YCIOBUSX; SIBJICHUS TEIJIOOOMEHA MPH CMEIIMBAHUU XOJOTHOW U

ropsiueit BOJbI; Iporiecca NCIapeHust

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHHUE U KAIMUIIJIAPHBIC
SABJICHUS B IIPUPOAC, KPUCTAJIIBI B IIPUPOJAC, U3JTYUICHHUC COJ'IHI_[a, 3aMCP3aHUC

BOJI0OEMOB, MOpPCKHE OpHu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

Texnuueckue  ycmpoucmeéqa:  KallWJUIAPBL,  IPUMEPBl  HCIIOJIb30BAHMS
KPUCTAILIOB, )KUAKOCTHBIA TEPMOMETP, AATUUK TEMIIEpATyphl, TEPMOC, CUCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBasi TypOMHA, JBUTATEIh

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

3J'IeKTpI/I3aI_II/I$I TCII. I[Ba BHUJA SJICKTPUUCCKHUX 3apsaa0B

3.2
3.3

3.4

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3aK0H COXpaHEHHs ANEKTPUIECKOTO 3apsiaa

Onektprnueckoe mnone. Hanpspk€HHOCTH 3iekTpruyeckoro mois. [IpumHnmm

CYTNEPIIO3UIINH JIEKTPUUECKUX OJIEH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »snexktpuueckux 3apsnoB. [IeHCTBHE DIEKTPUYECKOrO IO Ha

anekTpudeckue 3apsiibl. [[pOBOJHUKY U TUAIEKTPUKH




[TocTossHHBIN AIEeKTpUUECKU TOK. J[eCTBUS AIeKTprUUecKoro Toka. Cusa Toka.

Hanpsixenue.
3.6 l=g/t,U=A/
DIEeKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma ayis ygactka snekrpuueckon ernu: | = U/R
[TocnenoBarenbHOE COCTMHEHHUE MPOBOIHUKOB:
I =1, U=U,+U,: R=R +R,
1 1 2 1 2
3.9 [TapannensHOE COeTUHEHNE TPOBOJIHUKOB PABHOTO CONMPOTUBIICHUS:
U=UsI=I+I;R=2.
2 2 ”
CMmenianHble COETUHEHMS POBOIHUKOB
Pa6ota u momrHOoCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenma:
3.11 O=I"R-t
312 OneiTr Dpcrena. MarHWTHOE TOJI€ TPSMOTO TPOBOJHUKA C TOKOM. JIMHWM
MarHUTHON HHTYKITUU
313 MarautHoe T0Jie TOCTOSIHHOTO MarHuTa. B3auMoJeHCTBUE TMOCTOSIHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO ITOJISI HA POBOJHUK C TOKOM
3.15 Omnbrtel @apanes. SABnenne aneKTpoMarHuTHOM UHAYKIMU. [IpaBumno Jlenna
IIpakmuyeckue pabomul
N3meperne  SIEKTPUYECKOTO  COMPOTUBICHUS  PE3UCTOPA;  MOIIHOCTH
3.16 ANEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

I/ICCJ'IGIIOBaHI/Ie 3aBUCUMOCTH CHJIbI TOKA4, BO3HHKAOOICTO B IIPOBOIAHHKE

(pe3ucTophl, TIaMIOuYKa), OT HAMPSHKEHUS Ha KOHIIaX MPOBOTHUKA; 3aBUCHMOCTH




COIMPOTUBJICHHUS OT JAJIMHEI ITPOBOJHUKA, TIOIIAaAN €T0 IMOIICPEYHOr0 CEYCHHUA U
YACIBHOT'O COIIPOTUBJICHUS.

HpOBepKa ImpaBujia JJIA SJICKTPUUCCKOTO HAITPSXKCHUA IIPU ITOCIEI0BATCIIBHOM
COCAUHCHHWHN MPOBOAHHUKOB; IIpaBUJia JIA CHUJIbI JJICKTPUUYCCKOIO TOKa IIpU

napajyuieIbHOM COE€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suyeckue sA6NeHUs 8 Npupode: DIIEKTPUYECKHE SBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMJITH, IPEii( MOITFOCOB,
POJIb MATHUTHOTO TIOJIS TS KM3HK Ha 3eMiIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTar,
CUCTUMK  OJCKTPUYECKOHW OSHEPTHUU, OJICKTPOOCBETUTEIBHBIC  MPUOOPHI,

3.18 HarpeBaTeJIbHbIC AIEKTPONPUOOPHI (mpumepsr), AJICKTPUUYCCKUE
MPEIOXPAHUTEINN, JJICKTPOMATHUT, JJICKTPOJBHUTaTeNIb TOCTOSIHHOTO TOKA,
TEHEPaTOp MOCTOSHHOTO TOKA

3.19 DnekTpoMarHuTHbIC BOJHBI. [1IKkasa 3JIeKTpOMarHUTHBIX BOJIH

3.20 JlygeBast Mmonenb cBeta. [IpsMonrHEHOE pacipoOCTpaHEHNE CBETA

3.21 3akoH oTpaxeHus cera. [1nockoe 3epkano

3.22 [Ipenomiienue cBera. 3aKOH MPETOMIICHHUS CBETa

3.23 Jucnepcus cera

3.4 Jlunza. Xon mydeit B nuH3e. @okycHOE paccTosiHue JIMH3bI. OnTHYeCKas cuia

' mun3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. Onruyeckue TpuoopsI
Ipaxmuueckue pabomul

N3mepenune onTU4ecKoi Uikl COOMpPArOIe JIMH3bI; (POKYCHOTO PAaCCTOSHUS
coOuparolei TMH3bI (110 CBOMCTBY PaBEHCTBA pa3MEPOB IIpeIMeTa U N300pakeHus,
KOT/Ia TpeIMeT pachoiioKeH B JBOWHOM (OKyce), MoKazaTells MpelOMIICHUS

3.26 crekia.

UccnenoBanme cBoiicTBa W300pa)K€HUS, MOMYYEHHOTO C TOMOIIBIO
coOuparolen JTUH3bI; U3MEHEHHUsI (POKYCHOTO pacCTOSIHUS ABYX CIOXKEHHBIX JIMH3;
3aBUCHMOCTH yTJia MPEJIOMIICHHSI CBETOBOTO JIyda OT yIjia MaJCHUsS Ha T'PaHHUIIS
«BO3JTyX — CTEKIIO»

397 Qusuueckue sgnenusi 6 npupoode: 3armenuss Comxna u JIyHBI, 1Bera Tel,
' OINITHYECKHUE SIBJIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MEPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKON, (HOTOANIapar, ONTUYECKHE

CBETOBO/IbI




KBAHTOBBIE ABJIEHUA

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

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesnuro anbpa-gactuil. Ilmanerapras Mopaens

' aToMa

4.3 CocraB aromHoTO sipa. M30Tomb!

4.4 [Tepuon monypacnaaa aTOMHBIX AP

4.5 SAnepHsble peakiy. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOT'O UUCEI
Quzuueckue s61eHUs 8 Npupode. €CTECTBEHHBIN pPaauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOaKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJIOB,
NENCTBUE PAAMOAKTUBHBIX M3Ty4YEeHUN HA OPTraHU3M 4YeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHANBUYaIbHBIN TO3UMETP, Kamepa

BI/IJ'ILCOHEI, AACpHad OHCPIreTUKa




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

o ®duszuka. 7 kmacc. bazoBwiii ypoBeHb. YueOnuk. Jlunus YMK,
cepust ®usuka. [leppimkud M. M. - Banos A. U. (7-9)

o ®duszuka. 8 kmacc. bazoBwiii ypoBeHb. YueOnuk. Jlunus YMK,
cepusi Gusuka. [epeimkun U. M. - MBanos A. U. (7-9)

o ®usuka. 9 kmacc. bazoBeiii ypoBenb. YueOHuk. Jlunus YMK,
cepust Gusuka. [epeimkun U. M. - VBanos A. U. (7-9)

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

o dusuka. 7 kimacc. CaMOCTOSATCIBHBIC U KOHTPOJIBHBIC pa6OTI>I.

Metonnueckoe nocodue Jlunus YMK, cepus @usuka. [leppikun M. M. -
NBanos A. N.

o @usuka. 8 kimacc. CaMOCTOSITETbHBIE M KOHTPOJBHBIE PaOOTHI.

Metonnueckoe nocodue Jlunus YMK, cepus @usuka. [leppimkun M. M. -
NBanos A. N.

o ®Duszuka. 9 kmacc. CaMOCTOATENbHBIE W KOHTPOJIbHBIE PaOOTHI.
Metonnueckoe nocodue Jlunus YMK, cepus ®@usuka. [leppiukun 1. M. -
NBanos A. N.

o @usuka. 7-9knacc. [lunmaktuyeckue wMarepuanibl. MeToaudeckoe
nocobue Jluaus YMK, cepust @usuka. [leprimkun M. M. - iBanos A. U.

o ®dusuka. COOpHMK BOMPOCOB W 3amad. 7-9 kiacc. Merommueckoe
nocobue. YMK, cepust @usuka. [lepeimkun U. M. - UBanos A. .

o« ®usmka. 7-9 xmacc. Meroanueckoe T1ocobue Jimans < YMK,
cepust Pusuka. [lepeimikun 1. M. - IBanos A. .

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

« bubGnmoreka IIOK https://m.edsoo.ru/ffOc41a6

° ECTCCTBGHHO-HayIIHBIe OKCIICPUMCHTBI  — duzuka: KOJ’IJ’IGKL{I/ISI
Poccutiickoro 00111e00pa30BaTEIHLHOTO nopTana http://school-
collection.edu.ru/collection

o DJIEMEHTHI: TOMYJSApHBIA callT o (yHIaMEHTaJIbHOH HayKe.
http://www.physics.ru
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