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MNOACHUTEJIBHASA 3AIIMCKA

[IporpamMa 1o ¢Qu3uke Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
COCTaBJIEHAa HAa OCHOBE MOJOKEHUW M TpeOOBaHMI K pe3yJbTaTaM OCBOCHHMS Ha
0a30BOM YpOBHE OCHOBHOW 0Opa30BaTeNIbHON MPOrpaMMbl, MpPEICTABICHHBIX B
DI'OC 00O, a Takxe ¢ yuéroM (penepanbHOil pabodeil mporpaMmbl BOCIUTAHUS U
Konnenuun npenogaBanus yaeOHOTo nmpeameTa «Duszmka.

[IporpammMa 1o ¢Qu3nke Ha ypOBHE OCHOBHOTO 00Imero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE IMOJIOKEHUW M TpeOOBaHMI K pe3yjabTaTaM OCBOCHMsS Ha
0a30BOM YpOBHE OCHOBHOW 00pa3oBaTelIbHOW MNPOrpaMMBbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuetoM (enepanbHOi paboyeit mporpaMmMbl BOCIUTAHUS U
KOHLICTILIUU TperoAaBaHusi yaeOHoro npeaMera « Ouznkay.

Copepxanue nporpaMMbl M0 (U3MKE HAMpaBiIeHO Ha (QOpMUpPOBAHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOYYalOUIMXCS W OPTaHU3AINI0 H3yYeHUs
(¢u3MKK Ha AESATeNbHOCTHOW OcHOBE. B mporpamme mo (pu3MKe YUUTHIBAIOTCA
BO3MOKHOCTH ydeOHOro mnpeamera B peanuzanuu TpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yibTaTaM OOyUeHHs, a TAKXKE
MEXIPEIMETHBIC CBS3M €CTECTBEHHOHAYYHBIX YYE€OHBIX IMPEJIMETOB Ha YPOBHE
OCHOBHOT'O O0IIero oOpa3oBaHus.

[Iporpamma no ¢u3MKe yCTaHABIMBAET pacnpeesieHne yueOHOro Marepuana
1o rojaM oOydeHus (Mo Kjiaccam), MmpejjiaracT MPUMEPHYIO TOCIIEI0BaTEILHOCTD
U3Yy4eHUS TeM, OCHOBAHHYIO HA JIOTHMKE Pa3BUTHUs MPEIMETHOTO COACpKAHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEH 00yJarOITUXCA.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LETBI0 OKa3aHHUS METOIUYECKOM
MOMOILM YUYHUTEIIO0 B CO3JaHIU paboyeil MporpaMmsl o yueOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YU€OHBIX
NPEeIMETOB, IMOCKOJbKY (U3MYECKHE 3aKOHBI JIeKaT B OCHOBE INIPOLIECCOB U
ABIICHUH, M3y4aeMbIX XUMHUEH, Ouosoruei, actpoHomMueil u QuanYecKoit
reorpadueil, BHOCHT BKJIAJ B E€CTECTBEHHOHAy4YHYIO KapTHHY MUDA,
MpeloCTaBisieT Haumbojee sICHble OOpa3lbpl MPUMEHEHUS HAy4HOro MeEToja
MO3HAHUS, TO €CTh CIIOCO0A MOJIYYeHUS JOCTOBEPHBIX 3HAHUN O MUPE.

Opna W3 TWIaBHBIX 3a7a4 (PU3UYECKOTO OO0pa3oBaHUS B CTPYKType OOIIero
o0Opa3oBaHusi COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
WHTEpeca K HayKe y O0yJaronuxcsl.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE IMpEANOJaraeT OBJAJCHUE
CIIEAYIOIMIMMH KOMIETEHTHOCTSAMHU, XapaKTEPU3YIOIMIUMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSATH SIBJICHUS,

e OIICHHBATH M MIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHUS;



HHTCPIPCTHPOBATL JAHHBIC W HCIIOJb30BATb HAYYHBIC OOKAa3aTCIbCTBA
AJI1 TIOJTYYCHUA BBIBOJIOBY.

[enu wu3ydyeHuss QU3UKK HA YpPOBHE OCHOBHOIO oOImIero oOpa3oBaHus
onpeziefieHbl B KOHLEMUUHU MpenoaaBaHus ydyeOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX oOpranu3auusx Poccuiickoit ®enepanuu, peanu3yrOMMX
OCHOBHBIE 00111€00pa30BaTEIbHBIC MPOTPAMMEI.

Henu uzyuenus: Gu3nKu:

puoOpeTeHNe HHTEpPEca MU CTPEMIICHUS OOyYalomMXcsl K HaydYHOMY
M3YYECHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJbHBIX W TBOPUYECKHX
CIIOCOOHOCTEM;

pa3BUTHE TIPEJCTABICHUN O HAYYHOM METO/JIe TTO3HAHUS U (POpMHUpOBaHNUE
MCCIIEIOBATEIBCKOTO OTHOIICHUS K OKPYXKAIOIINUM SIBICHUSIM;
dbopMUpOBaHME HAYYHOTO MHUPOBO33PECHHUSI KaK pe3yjibTaTa H3y4eHUS
OCHOB CTPOEHUS MaTepuu 1 QyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH,
dbopMupoBaHME MPEACTaBICHUN O POJIU (PUBMKU Ui Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHUIA;

pa3BUTHE  MPEACTAaBICHUM O  BO3MOXKHBIX  cdepax  Oymymiei
poheCCHOHAIBHOM JIEATEeILHOCTH, CBA3aHHON ¢ (PU3MKOM, IMOATOTOBKA K
JajgbHeIeMy OOy4eHHIO B 3TOM HaNpPaBJICHUHU.

JlocTikeHue 3THUX IieNiell mporpamMmbl Mo (U3UKE HA YPOBHE OCHOBHOTO
o0uiero o6pa3oBaHusi 00ECIeUnBAETCS PEIICHUEM CIISNYIOUINX 3a/1ay:

npuoOpeTeHne 3HAHUKW O JUCKPETHOM CTPOCHUHM  BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, SJIEKTPUUYECKHX, MArHUTHBIX U KBAaHTOBBIX
SIBJICHUSIX

NpUOOpETEHNE YMEHHUM OMHUCHIBATh U OOBACHITH (PU3NUYECKHE SBIICHHS C
WCII0JIb30BAHHEM ITOTyYCHHBIX 3HAHUI;

OCBOCHHE METOJOB pEIICHHs] TMPOCTEHINNX pacyeTHBIX 3a7a4 ¢
UCTIOJIb30BaHUEM (bU3UIECKUX MOJICIICH, TBOPYECKUX "
MIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOIIOaTh TPUPOIHBIC SBJICHUS U BBIMOJIHATH OIBITHI,
1abopaTopHble pabOTBl M AKCIIEPUMEHTAIBHBIE HCCICJAOBAHUS C
WCIIOJIb30BaHUEM M3MEPHUTEIHHBIX TPHOOPOB;

OCBOCHHE TMPHUEMOB pabOTHI ¢ WHPOPMAIIHEH (PU3UIECKOTO COJCPKAHMS,
BKJIFOYast HHPOPMAITHIO O COBPEMEHHBIX JTOCTIDKCHUAX (PU3MKH, aHATIN3 U
KPUTHUYECKOE OIICHUBAHUE MHPOPMAIIUH;

3HAKOMCTBO €O cepamu mpodecCuOHATTBHON ACATETbHOCTH, CBI3aHHBIMHU
C (u3NKOH, M COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMU Ha
TOCTIDKCHUSAX (PU3MUSCKOM HAYKH.



OO6muiee 4nCiIO YacoB, PEKOMEHAOBAHHBIX JJIsl U3y4YeHUs (PU3UKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 gacoB (2 daca B HeJeNn0), B 8 kiacce — 68
yacoB (2 yaca B Hememwo), B 9 kimacce — 102 yaca (3 uwaca B HeHemw).

[Ipemyaraemblii B mporpamme no (pu3MKe MnepeyeHb J1adopaTopHbIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHJATENbHBIM, YUUTENb JETAeT BHIOOP MPHU MPOBEACHUU
1a00paTOPHBIX pabOT U ONBITOB C YYETOM HWHJMBHUAYaJIbHBIX OCOOCHHOCTEH
00Oy4aloIuXxCcsl, CIMCKA AKCIEPUMEHTANBHBIX 3a/laHui, IpejiaraéMbIX B paMKax
OCHOBHOTO T'OCYJIJapCTBEHHOI'0 3K3aMeHa 10 (pU3HKe.



COAEPKAHUE OBYYEHUA

7 KITACC
Du3ukKa 4 e€ poJib B MIO3HAHUH OKPY KAIOIIEro MUpa.

@usuka — Hayka o npupone. SBieHus npuponbl. PU3UUYECKUE SBICHUA:
MEXaHUYECKHE, TEIUIOBBIE, DJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

®uznueckre BenWUYUHBL. M3MmepeHue ¢usnueckux BenuuuH. Puznueckue
npubopsl. [lorpemHocTs n3MepeHnii MexayHapoiHas cucTeMa eIMHHUII.

Kak ¢usuka u [pyrue ecTeCTBEHHblE HAyKH M3y4aroT IPUPO.Y.
EctecTBeHHOHAay4YHBIM METOJ TO3HAHMS: HAONIIOACHHE, MOCTAHOBKA HAYyYHOTO
BOIIPOCA, BBIABUKEHUE TUIIOTE3, SIKCIIEPUMEHT IO MPOBEPKE THIOTE3, OOBSICHEHNE
HaOmogaeMoro sienieHus. Onucanue GU3NIECKUX SBICHUN C TTOMOIIBIO MOIeeH

Hemoncmpayuu.

1. MexaHuyeckue, TEIIOBbIE, JJIEKTPUYECKWE, MArHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. ®usnyeckue NpuOOpbl U MPOLEAYypa NPSIMbIX U3MEPEHUN aHAIOTOBBIM U
G POBBIM TPUOOPOM.

Jlabopamopuvie padomoul u onvimol.

1. OmnpeneneHue LEHbI IEICHUS MIKATbl U3MEPUTEIHLHOTO MPUOOpa.

2. HM3MepeHue pacCTOSTHUM.

3. U3mepenue o0bEMA )KUIKOCTU U TBEPIOTO TENA.

4. OnpeneneHue pa3MepoB MAJIBIX TEN.

5. W3mepenue TtemmnepaTypbl NpH NOMOIIM KUIAKOCTHOTO TEPMOMETpa H

JlaTYUKa TEMIIEPATYPHI.

6. lIpoBeneHune mccnenoBaHUs MO NPOBEPKE T'MIOTE3BI: JAIBHOCTH MOJIETA
IapuKa, MyneHHOr0 TOPU30OHTAIBHO, TeM OOJIbIIe, YeM OOJIbIlle BHICOTA
IyCKa.

IlepBoHaya/ibHBIE CBe/IeHUS O CTPOCHMH BelecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, HUX pa3mepbl. ONbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBrxeHune wyactuly BeniecTBa. CBSA3b CKOPOCTUM JBMKEHUS YacTUL[ C
TeMmrneparypoil. bpoyHoBckoe aBwkenue, auddysus. BzaumoaeicTBrue YacTHIl
BEILIECTBA: NPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH U TBEPIBIX
(KpUCTAINIMYECKHUX) Tel. B3auMoCBs3b MEXIy CBONCTBAMHM BELIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX MU UX aTOMHOMOJIEKYJISIpHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

emoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO ABMIKCHHS.

2. HaGmonenue nuddysun.



3. HaGmronenuwe  siBiIeHUM,  OOBSACHSIOMIUXCS ~ TPUTSHKCHUEM WM
OTTAJIKMBAHUEM YaCTHI] BEILIECTBA.

Jlabopamopuvie padomost u onvimol.

1. OueHka jauaMeTpa aroMa METOJAOM PsAJOB (C  HCIOJb30BaHHUEM

doTorpaduii).

2. OmbITHI IO HAOIOJEHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbBITHI IO OOHAPYKEHUIO ICUCTBUS CHUIJI MOJICKYJISIPHOTO TIPHUTSHKCHHUS.

JIBHKEeHME U B3aUMOIeCTBHE TeJl.
Mexanunueckoe nBUXEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUKEHHUE.
Cxopoctb. CpeaHsisi CKOpOCTbh IIPM HEPABHOMEPHOM JIBMKEHMHU. Pacuer nmytu u
BPEMEHHU JIBMKCHHS.
SBneHne uHEpIMU. 3aKOH WHepUuH. B3aummopaelcTBuEe Ten Kak MpUYUHA
W3MEHEHHSI CKOpPOCTM JBWKEHHMS Tel. Macca Kak Mepa HWHEPTHOCTH TeJa.
[InmoTHOCTE BemiecTBa. CBA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHULIC
o0beMa BelllecTBa.
Cuita Kak xapakTepUCTHKa B3auMojAeicTBHs Ten. Cuia ynpyroctTd M 3aKOH
I'yka. 3mepenue cuibl ¢ MOMOLIBIO JUHAMOMETpA. fIBJIEHUE TATOTEHUS U CHJIA
TsokecTd. Cuila TsKeCcTH Ha Apyrux maHerax. Bec tena. HeBecomocts. Cnoxenue
CWJI, HaIPaBJIEHHBIX MO OAHOM mpsiMoM. PaBHoxmeucTByromas cui. Cuina TpeHUS.
TpeHue CKOJIbKECHUSA U TPEHUE MOKOsI. TpeHre B MPUPOIE U TEXHUKE.
Hemoncmpayuu.
1. Halmronenne MexaHUYeCcKOro JIBHXKEHHUS Tela.
2. HM3MepeHune CKOPOCTH MPSIMOIUHENHOTO IBUKECHUS.
3. HaGmroneHue siBIEHUS] HHEPIIUH.
4. HaOmroneHne N3MEHEHHs] CKOPOCTH MPU B3aUMOJICHCTBUU TEN.
5. CpaBHEHHE MacC IO B3aUMOJICHCTBHUIO TEI.
6. Cl0XKeHue cuJjl, HalPABJIEHHBIX 10 OJTHOM IPSIMOIA.
Jlabopamopuvie padomovt u onvimol.
1. OmnpenesieHUE CKOPOCTH PABHOMEPHOTO JABMKEHUS (IIapUKa B KUIAKOCTH,
MOJIEJIN 3JEKTPUYECKOr0 aBTOMOOMIIS M TaK JaJiee).

2. OmpeneneHue cpeaHed CKOPOCTU CKOJBXKEHHUS OpycKa WIHM IIapHKa TI0
HAKJIOHHOW MJIOCKOCTH.
OnpenenenHre MIOTHOCTH TBEPAOTO TeNA.

4. OnbIThI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTskeHus (aedhopmariuin)
MPYKUHBI OT MPUITOKEHHOW CHJTBI.

5. OmbITEI, TEMOHCTPUPYIOIINE 3aBUCHMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCSI TOBEPXHOCTEH.

/laBJjieHHe TBEPABIX TeJl, sKUAKOCTEH U ra3os.



HaBnenue. CriocoObl YMEHbILICHHSI U yBEIUYECHUS naBieHus. [{aBneHue rasa.
3aBUCHUMOCTh JIaBJICHHUS Tra3a OT oObema, TemmepaTypel. llepenaua naBneHus
TBEPJBIMH TEJNAMU, JKUAKOCTAMU M raszamu. 3akoH [lackams. [IHeBMarnueckue
MalIMHbl. 3aBUCUMOCTb JABJICHMS KHJIKOCTU OT IIyOMHBL. ['mapocraruueckuid
napajokc. Coobmaromuecs cocyipl. ['uapaBIndecKkue MEXaHU3MBbl.

Atmocdepa 3eminn u armochepHoe naBieHHe. [IpUyMHBI CylIeCTBOBAaHUS
Bo3aymHOM oOosouku 3emin. Ombir Toppuuennu. U3mepenue armocdepHOro
JaBJICHUsS. 3aBUCUMOCTh aTMOC(EpHOro JAaBICHUS OT BBICOTHI HAJl YPOBHEM MOPSL.
[Tpubops! Ay u3MepeHus: aTMOCPEPHOTO JAABJICHUS.

JlericTBHE KUIKOCTU U ra3a Ha MOTPYKEHHOE B HUX TENO. BhITaIKMBaromas

(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomnaBanue.

Hemoncmpayuu.
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3aBUCHUMOCTb JIaBJICHHUS T'a3a OT TEMIIEPATYPHhI.

Ilepenaua naBiieHUS JKUAKOCTBHIO U Ta30M.

Coobmiaromuecs: CoOCy/ibl.

['mapaBnuueckuii mpecc.

[IposiBienue aeiicTBUs aTMOC(HEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIOIICH CUIBI OT 00bEMa MOTPYXKEHHON YacTh
T€JIa ¥ TUIOTHOCTHU JKUIAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIECH CUIIbI BECY BBITECHEHHOM KHIKOCTH.
YcnoBue miaBaHus TN IJIABAHUE WIIA MOTPYKEHHUE TENI B 3aBUCUMOCTH
OT COOTHONIIEHHUS TIJIOTHOCTEH TEJa U )KUAKOCTH.

Jlabopamopuuvie padbomot u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMA MOrpyKEHHOM B
J)KMJIKOCTh YaCTH TEa.

OnpeneneHre  BBITAJKWMBAIONIEH  CWJIbI, JCHWCTBYIOIIEH Ha  TEJIO,
MOTPYKEHHOE B KHUJIKOCTbD.

IIpoBepka HE3aBUCUMOCTH BBITAUIKUBAIOIIEH CUIIbI, JEHCTBYIOIICH HA TEJIO
B ’KHJIKOCTH, OT MacChI TeJa.

OnbIThl, JEMOHCTPUPYIONIUME 3aBUCUMOCTh BBITAIKUBAIOIIEHA CHIIBI,
JNEUCTBYIOIEH Ha TEIO0 B JKHUJIKOCTH, OT 0OBEMa MOTPYXKEHHOU B
’)KMJIKOCTb YaCTH T€Jia U OT INIOTHOCTHU >KUJIKOCTH.

KoncTtpyupoBanue apeoMerpa WM KOHCTPYUPOBAaHME JIOOKU U
OIIpeJieJIEHUE €€ IPY30I10IbEMHOCTH.

PaGora u MOIIHOCTH. JHEPrus.

Mexannueckas padboTa. MOITHOCTb.

[IpocThle MexaHW3MBI: pbIYAr, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio
paBHOBecusl pbluara. llpumeHeHue mpaBuiia paBHOBECHs pblyara K OJIOKY.



«3on0Toe TpaBwiIoy MexaHuku. KoadduimeHTt mnosne3Horo neucTBus (maigee —
KIIT) mpocteix Mmexanu3MoB. [IpocTeie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanuueckass »sHeprus. KuHetnueckas W TMOTEHUHAIbHAs HSHEPrusl.
[IpeBpaiieHnue 0JHOTO BUIa MEXaHUYECKOW SHEPIUU B APYrod. 3aKOH COXPaHEHUS
SHEPTUM B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl OpOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padomot u onvimol.

1. Ompenenenne padOThl CHJIBI TPEHHUS TIPU PAaBHOMEPHOM JBM)XCHUU Tela

110 TOPU30HTAILHOW MOBEPXHOCTH.

2. HccnenoBanue yciaoBUM paBHOBECHS pblyara.

3. Hsmepenue KII/] HaKJIOHHOM INIOCKOCTH.

4. W3yyeHne 3aKOHA COXPAHEHUS] MEXAHUYECKOW SHEPTUM.

8 KITIACC

TensioBbie ABJICHUS.

OCHOBHBIE TOJOKEHUS MOJIEKYJISIPHO-KMHETHUYECKOM TEOpPUH CTPOCHHUS
BemiecTBa. Macca u pasMepbl aTOMOB UM MoJieKYJ. ONBITHI, MOATBEPIKIAOIINAEC
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHOKUHETUUECKON TEOPUH.

Mopaenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSIHMM BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, KHAKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUM MOJEKYJSIPHO-KMHETUYECKON TEOPHH.
CmauuBaHME U KaIWUIIPHBIE SIBJICHUS. TEIIOBOE pACIIMPEHUE U CKATHE.

Temneparypa. CBs3p Temmeparypbl CO CKOPOCTBIO TEIUIOBOIO JBHKEHHUS
yacTull. BHyTpennsss sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH DSHEpPruu:
Teronepesaya 51 COBEpLICHUE paboTHI. Bunsl TEIUIONEPEIaYun:
TEIIONIPOBOAHOCTD, KOHBEKIUS, U3JIyYCHHE.

KonnuectBo TemioTsl. YienbHas TEIIOEMKOCTh BelllecTBa. TemiooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemIoBoro OanaHca. IlnaBneHue wu
OTBEPAECBAHUE KPUCTAIMYECKUX BEUIECTB. YJIeJbHAs TEIUIOTA IUIABJICHUS.
[TapoobpazoBanue u konneHcauusi. Mcnapenue. Kumenue. YnenbHas Termiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIEHUS OT aTMOC(HEpHOTO
JABJICHMUS.

BrnaxnocTh BO3ayXa.

DHeprus TOIUIMBa. Y IeJbHas TEIJIOTa CTOPaHUsl.

[Ipunnuner pabotsl TemnoBbix aurareneid KIIJ[ TemoBoro nBurarens.
TerutoBble ABUTATENM U 3AIIUTA OKPYKAIOIIENA CPEBI.

3aKOH COXPaHEHHUs U IPEBPALCHUS SHEPTUH B TEIJIOBBIX IIPOLECCax.

Hemoncmpayuu.

1. HalmroneHue OpOoyHOBCKOTO IBUYKEHHUS.



v ok W

L 0 N

10.
11.
12.
13.

Habmonenue nuddyzum.

HaOmronenue sBiieHN CMaunBaHUsI M KaMMILIIPHBIX SBICHUH.
HaOmntonenue TernaoBoro pacuiupeHust Tel.

H3MeHeHne naBlICHHWS Tra3a IPU M3MEHEHUH 00bhEMa M HArpeBaHUH WU
OXJIXKICHUU.

[IpaBuna u3aMepeHusi TeMIEpPaTyphl.

Bune! Terumonepenaum.

OxJtakieHre pU COBEPILICHUU PaOOTHI.

HarpeBanue nmpu coBepiiieHu# padOThl BHEITHUMH CHIIAMH.
CpaBHeHUE TETUIOEMKOCTEN pa3INYHbIX BEIIECTB.
Habmronenne xumexnus.

Ha6nronenue mocTosHCTBA TEMIIEpaTyphl PH TJIaBJICHUH.
Mojenu TeIJIOBBIX JBUTATEIICH.

Jlabopamopuwvie padomot u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSIKEHUS.
OMnbITHI IO BBIPAIMBAHUIO KPUCTAIIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpITH MO HAOMIOJICHUIO TEIJIOBOTO PACHIMPEHHUS Ta30B, XKUIKOCTEH U
TBEPABIX TEI.

OmnpeneneHue JaBieHUs BO3AyXa B OalsIOHE MINpHUIIA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJIEHUS BO3JyXa OT €ro
00BEMa 1 HarpeBaHUS WU OXJIAKICHHUS.

[IpoBepka rumnoTe3sl TMHEWHOM 3aBUCUMOCTH JIJTMHBI CTOJIOWKA YKUJIKOCTH
B TEPMOMETPHUUECKON TPYOKE OT TeMIEPATYPHI.

HaOntonenue wu3MeHeHUs] BHYTPEHHEH OSHEPruM Tejla B pe3ysibTaTe
TeIJIonepeauu U padoThl BHEITHUX CHUJL.

HccnenoBanue sBJICHUS TEIJIOOOMEHA IMPU CMEIIMBAHUHU XOJOTHOW U
ropsi4eu BOJBI.

OmnpenerneHre  KOJIMYECTBA  TEIUIOTHI, IIOJYYEHHOrO BOJOM  IIpHU
TEMJI000MEHEe C HarpPEeThIM METAJTMIECKUM IIUITUHIPOM.

Onpenenenre yaenbHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca ncnapeHus.

OnpeneneHrne OTHOCUTEIBHOM BIaKHOCTH BO3YXa.

Onpenenenre yaeabHOM TEIUIOTHI TUIaBJIEHUS JIbJIA.

DJIeKTPUYeCKHe U MATHUTHbIE SIBJICHUSI.
Onexktpuzanusi Teia. J[Ba poaa 3JIEKTpUYECKUX 3apsjioB. BzaumopelcTBue

3apspKeHHBIX  Tel. 3akoH KynmoHa (3aBHCHMOCTb  CHJIBI  B3aWMOJICHCTBUS

3apsKEHHBIX TEJl OT BEJIUYMHBI 3apsJI0B U PACCTOSIHUS MEXIY TEIaMU).
OnekTpuyeckoe noisie. Hanpssk€HHOCTh 3yieKTpuyeckoro nods. IIpuHoun
CYNEPIIO3ULINU JIEKTPUUECKUX MOJIEN (HA KAYECTBEHHOM YPOBHE).



Hocurenu snektpuueckux 3apsiioB. DJIEMEHTAPHbBIM 3JIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBOOHMKM W  JUABJEKTPUKH. 3aKOH  COXpPAHEHUS
BJIEKTPUUYECKOTO 3apsija.

OJIEKTPUYECKUH TOK. YCJIOBHUSI CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
HNctouHukyn MNOCTOSIHHOTO ToKa. JIEMCTBUS AIEKTPUUECKOTO TOKa (TEIIOBOE,
XUMHYECKOE, MAarHUTHOE). DIIEKTPUUECKHUI TOK B JKHIKOCTSAX U ra3ax.

Onekrpuyeckas nenb. Cuina  TOKa.  ODJEKTPUYECKOE  HANPSIKEHHUE.
ConpoTtusiieHUE NMPOBOAHUKA. Y ICIBHOE CONPOTHUBIICHUE BellecTBa. 3akoH Oma
o ydactka uenu. [locnepoBarenbHOE W MApaUIENbHOE  COCIMHEHHE
MIPOBO/IHUKOB.

PaGota u MOUIHOCTH 3JEKTpUYECKOro ToKa. 3akoH Jlxoynsa—JleHua.
DNeKTpUYECKHe e U MOTPeOUTEeNN dIeKTpuIecKoi sHeprun B O6bITy. KopoTkoe
3aMbIKaHHE.

[TocTosHHble ~ MarHuThl. B3auMOAEHWCTBHME  MOCTOSAHHBIX  MArHUTOB.
MarnautHoe nosie. MarauTHoe noJjie 3eMJIM U €r0 3HaYCHUE JJIs )KU3HU Ha 3eMUIE.
OneiT  Opcrena. MarHutHoe TI0J€  AJIEKTPUYECKOro Toka. IIpuMeHeHue
3JIEKTPOMArHUTOB B TEXHHUKE. /[€MICTBME MAarHUTHOTO MOJIs HA MPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATEb IIOCTOSIHHOIO TOKa. lcmosib30BaHHWE DJIEKTPOJABUraTeei B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SABieHue sneKTpoMarHuTHOM MHAYKUIMM. [TpaBuio JleHna.
DIEeKTpOreHeparop. CriocoObl  MOJy4YeHUsT  DJCKTPUUECKOW  DHEPruu.
DJIEKTPOCTAHIIUHA Ha BO3OOHOBIIIEMBIX HCTOUHUKAX YHEPTHH.

Jemoncmpayuu.

DJIeKTpU3anus Tell.

JIBa poa 3JEKTPUYECKUX 3aPS 0B U B3aUMOJICVICTBUE 3aPSIKEHHBIX TEI.
YCTpOUCTBO U AEHCTBUE DIIEKTPOCKOIIA.

DJeKTpocTaTUYecKasi UHIYKIIHSI.

3aKOH COXpaHEHHUS FJIEKTPUUECKUX 3apsiJIOB.

[IpOBOIHUKY U TUDIIEKTPUKH.

MoenupoBaHK€e CUIOBBIX JJUHUM 3EKTPUUECKOTO MOJIS.

M CTOYHUKHM TTOCTOSTHHOT'O TOKA.

JlelicTBUS BIEKTPUYECKOTO TOKA.
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. DIIEKTPUYECKUI TOK B HKUIKOCTH.

. 'a30BbIH pa3zps.

. 3mepeHune cuitbl TOKa aMIIEpMETPOM.

. I3MepeHune 3JIeKTPUYECKOr0 HAIIPSKEHUST BOJIbTMETPOM.

. Peocrar u marazus conpoTHBICHUN.

. B3anmoeincTere NoCTOSIHHBIX MarHUTOB.

. MonenupoBaHue HEBO3MOKHOCTH Pa3JI€JICHUs IOJIFOCOB MArHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoienupoBaHre MarHUTHBIX MTOJIEN MOCTOSIHHBIX MarHuTOB.

OmneIT Dpcrena.

MarauTHoe noJie ToKa. IJIEKTPOMArHHUT.

JlercTBrEe MAarHMTHOTO MOJISL HA IMIPOBOJHUK C TOKOM.

DIIEKTPOJIBUTATENb MOCTOSTHHOTO TOKA.

UccnenoBanue sBICHUS 3JEKTPOMArHUTHOM UHTYKIIUH.

OmneiTel Papanes.

3aBUCMMOCTh HalpaBJCHUS HWHIYKIMOHHOTO TOKa OT YCJIOBHHM €ro
BO3HUKHOBCHUSI.

DJIEKTpOreHepaTop NOCTOSSHHOTO TOKA.

Jlabopamopuvie padomot u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITl TO HAOMIOAEHUIO JJEKTPU3ANMK TEN WHAYKIMEH U TpHU
COTMPUKOCHOBEHUH.

HccnenoBanue MOEUCTBUS BIEKTPUYECKOTO IO HA TMPOBOJHUKUA U
JTURJIEKTPUKHU.

COopka 1 mpoBepKa padOThI JIEKTPUICCKON IIETTH TTOCTOSHHOTO TOKA.
N3MmepeHue 1 peryaupoBaHue CUIIbI TOKA.

N3MepeHue u peryiupoBaHrue HANPSIKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO YEpe3 PE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMIPSKEHUSI HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh AIEKTPUUECKOTO
COTNPOTHURJICHUS TPOBOJHUKA OT €ro JJIMHBI, TUIOMIAINA TOMEePEYHOTO
CEUYEHUA U MaTepuaa.

IIpoBepka mnpaBuia CIOXKEHUS HANPSHKEHUH IPU  TOCIEI0BATEIBHOM
COCJIMHEHUHU JIByX PE3UCTOPOB.

[IpoBepka mpaBwia Uil CWIBI TOKa MPU MapauIeIbHOM COEIUHCHHHU
PE3UCTOPOB.

OmnpeneneHre padOTHI ANEKTPUUECKOTO TOKA, UAYILIETO YEpe3 PEIUCTOP.
OnpeneneHre MOIIHOCTH  DJIGKTPUYECKOTO TOKA, BBIJIETAEMOM Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTU CHJIBI TOKa, UAYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpPsDKEHUS Ha HE.

Omnpenenenue KIIJ] narpeBarens.

HccnenoBanue MarHuTHOTO B3aUMOJICHCTBUS MOCTOSSHHBIX MarHUTOB.
N3ydyeHne MarHATHOrO TOJS IMOCTOSIHHBIX ~ MAarHUTOB TPU  UX
00BbETMHEHUHU U Pa3/ICIICHUN.

Hccnenoanue AeHCTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPENKY.



17. ONBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI  B3aUMOJIECUCTBUS
KaTyIIKM C TOKOM M MarHura OT CWJIbl TOKAa W HalpaBJICHHUS TOKA B
KaTyIIKeE.

18. I3y4yeHue neicTBUS MAarHUTHOTO MOJISl Ha POBOJHUK C TOKOM.

19. KoHcTpyHrpoBanue u uzydeHue padoThl dJEKTPOIBUTATEIS.

20. U3mepenne KIIJ] anexkTpoaBUraTtenbHONM YCTAaHOBKH.

21. OnbITBI TI0  MCCIICIOBAHUIO SIBJICHUSI DJICKTPOMArHUTHOW HHAYKIIWU:
HCCJICIOBAHNE W3MEHCHUN 3HAYEHUs] U HANpaBJICHUS HWHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4eckue siBJICHMS.

Mexannueckoe nBuxkeHue. MarepuanbHas Touka. Cucrema orcuéra.
OTHOCHUTENBHOCTh MEXaHWYECKOrO0 JBHKEHHs. PaBHOMEpHOE HpSIMOJIMHEWHOE
nBxeHre. HepaBHoMepHOE npsiMonnHeiHOE ABUkeHue. CpelHsss 1 MIHOBEHHas
CKOpOCTb T€Jla P HEPABHOMEPHOM JBHKECHUU.

Yckopenue. PaBHOyckopeHHOe mpsiMoiinHelHOe ABmkeHue. (CBoOOIHOE
nagenue. OneiTel ['anumnes.

PaBHOMepHOE nBHKEHHME N0 OKpYKHOCTH. Ilepmon m yactora oOpalieHusl.
JlunerHasa u yrioBast CKOpOCTH. LIEeHTpOCTpEMUTEIILHOE YCKOPEHHUE.

Ilepssiii 3akoH HeroTona. Bropou 3axkon Herotona. Tperuit 3akoH HerotoHa.
IIprHIMD Cynepno3uuuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TpeHUS CKOJIbXKEHUS, CHJIa
TPEHUs IOKOs, APYTUe BUIBI TPEHUS.

Cuna TSKECTHM M 3aKOH BCEMHUPHOIO TATOTEHMs. YCKOpEHUE CBOOOIHOTO
nangenus. JIpmwxenne mianer Bokpyr Connua. IlepBasg kocMuyeckas CKOPOCTb.
HeBecomocTs u meperpysku.

PaBHOBecue marepuaibHOM TOUKH. AOCOMIOTHO TBEpHOe Teno. PaBHOBeche
TBEPJIOTO TEJIA C 3aKPEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuibl. LleHTp TskecTn.

Nmnynec tena. M3MeHeHue umiyinbca. UMIysbc cuiibl. 3aKOH COXPAaHEHUS
UMITyJIbca. PeakTuBHOE NBUKEHUE.

Mexanuueckas pabota ¥ MOIIHOCTb. PaboTa cHI TSXKECTH, YNPYrOCTH,
tpenus. CBsi3b 3Hepruu U padboTsl. [loTeHnmanbHas sHeprus Tena, MOAHITOro Hajl
NOBEPXHOCTHIO 3eMiH. [loTeHManbHas 3HEprus cxaTtou npyxunbl. Knunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHH. 3aKOH COXPAaHEHMSI MEXAHMYECKOU
SHEPIUHu.

Hemoncmpayuu.

1. HalmroneHue MexaHM4ecKoro JABMKEHHUS Telda OTHOCUTEIbHO Pa3HbIX Tell

OTCY€Ta.
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8.
9.

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

CpaBHeHHE TyTE€d W TPACKTOPUN ABHKEHHUS OJHOTO M TOIO XK€ Tena
OTHOCHUTEBHO Pa3HbIX TEJ OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS NPSIMOJIMHENHOTO IBUKEHUS.
HccnenoBanue Npu3HAKOB paBHOYCKOPEHHOTO JIBUYKEHHSI.

Halntonenue ABMKEHUS Tea 0 OKPYKHOCTH.

Ha6nronenune MexaHW4eCKHUX SBJICHHUM, MPOUCXOSAIIUX B CUCTEME OTCUETA
«Temexka» 1pu €€ pPABHOMEPHOM M  YCKOPEHHOM  JIBUKECHUH
OTHOCUTEILHO KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHMs Tejla OT MAacChl Tejla U JAEHCTBYIOLIEH Ha HETO
CUJIBI.

HaGnronenue paBeHCcTBa CUIT ITPU B3aUMOJICUCTBUU TE.

M3MeHeHue Beca Tea Npu YCKOPEHHOM JABHKECHUH.

[lepenaya nMmyJsibca Ipu B3aUMOAEHCTBUU TET.

[IpeobpazoBaHus SHEPTUH TIPH B3aUMOJICUCTBUH TEIL.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aUMOJCHCTBUMU.

CoxpaHeHne UMITyJibca MPU a0COIIOTHO YIIPYTOM B3aMMOICHCTBUH.
Ha6ntonenue peakTHBHOTO JIBHXKEHMS.

CoxpaHeHHe MEXaHHUUECKOW SHEPTUH MPU CBOOOTHOM MaICHHH.
CoxpaHeHrne MEXaHUYECKON SHEPTUU MPU JBUXKEHUU TEJIa MO IEUCTBUEM
MPY>KUHBI.

Jlabopamopusie pabomol u onvimel.

1.

KoHcTpynpoBanue TpakTa AJjis pa3roHa W JaJIbHEHMIIIET0 PaBHOMEPHOTO
JBIDKEHUS IApUKa UITH TEICKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBXKEHHUS OpycKka WIM JBW)KCHUS
[IapUKa MO HAKIOHHOM IIJIOCKOCTH.

OmnpeneneHue YCKOpPEHHUs Tella NMPU PABHOYCKOPEHHOM JBUKEHUHU T10
HAKJIOHHOU TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM
JBIKEHUU 0€3 HavaJbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIAM TPU PABHOYCKOPEHHOM JIBMKEHUU 0e€3
HAYaJIbHOW CKOPOCTH MYTH OTHOCATCA KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTA CHJIBI TPEHUS CKOJBKEHHS OT CHUJIBI
HOPMAJIBHOTO JIABJICHHUS.

Omnpenenenre ko3hGUIMEHTa TPSHUS CKOJIbKCHHUS.

OnpeneneHne )KECTKOCTU MPYKUHBI.

Omnpenenenue pabOTHI CWIIBI TPEHHS MPU PAaBHOMEPHOM JIBIDKCHHH Tella
110 TOPHU3OHTAIBHOMN TMTOBEPXHOCTH.



10. Onpenenenre  pabOThl CUJIBl  YNPYTOCTH MNpU MNOIBEME TIpy3a C
WCIOJIb30BAHNEM HETIOJIBIKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHune 3aKkoHa COXpAHEHUS SHEPTUH.
Mexannuyeckue KoJa1e0aHUSI M BOJHBI.

KonebarenbHoe aBukeHre. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHU: TIepUOI,
4acToTa, aMIuIMTy1a. MareMaTtuyecKnui U Npy>KUHHbIM MasATHUKU. [IpeBpamenue
SHEPIruu MpHU KoJeOaTeIbHOM JIBUKEHUM.

3atyxarome — KojeOaHusa.  BeiHykaeHHble — KoneOaHus.  PesonaHc.
Mexannueckue BoOJIHBL. (CBOHCTBA MEXaHMYECKUX BOJIH. [IpojosibHbIE W
nomnepeyHble BOJIHBL. J[JIMHAa BOJHBI M CKOPOCTh €€ pachpoCTpaHEHUSI.
MexaHnuyecKkre BOJIHBI B TBEPAOM TeJI€, CEUCMUYECKHUE BOJIHBI.

3Byk. I'poMKkocTh 3Byka W BbIcOTa TOHA. OTpaxeHue 3Byka. H(]pa3Byk u
yIIbTPa3BYK.

Hemoncmpayuu.

1. Habmtonenue kosieOaHWi TeNl MOJ JEUCTBUEM CHJIbI TSXKECTU U CHUIIbI
YIOPYTOCTH.

HaGntonenue konedanuii rpy3a Ha HUTU U Ha TIPY>KUHE.
HabOmronenune BeIHYKIECHHBIX KOJIeOaHUH B pe30HaHCA.
PacnpocTpanenue npoAoJibHbIX U MONEPEYHBIX BOJIH (Ha MOJEIH).
Ha6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTUYECKUI PE30HAHC.
Jlabopamopuwvie padomost u onvimol.
1. Ompeznenenrie 4YacTOThl W TEepHoOJa KoJeOaHWUN MaTEeMaTHYECKOTO
MasiTHUKA.

2. OnpexeneHue 4aCTOThI M IEPUO/IA KOJIECOaAHUN MPYKUHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCMMOCTH NEpHOJia KOJIeOaHUl MOBEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.

4. VccnenoBanue 3aBUCUMOCTH MEepUOIa KOIeOaHU MPY>KMHHOTO MasTHUKA

OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTU NEpPHOJIa KOJCOAHUMN Tpy3a, MOJBEIICHHOIO K
HUTH, OT MACChI rpy3a.
6. OmbITBI, JEMOHCTPHUPYIOLIME  3aBUCHUMOCTb  IE€pUOJa  KoJeOaHMit
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U AKECTKOCTHU MPYKUHBI.
7. V3MepeHue yCKOpeHUs: CBOOOIHOTO MaJICHUS.
DJIEKTPOMATHUTHOE T0JI€ M 3JIeKTPOMATHUTHbIE BOJIHBI.

OJIEKTPOMarHuTHOE  MOJie.  DJEKTPOMAarHuTHele  BOJHBIL.  (CBOMCTBa
AJEKTPOMArHUTHBIX BOJIH. [lIkana »IEKTpOMAarHUTHBIX BOJIH. Vcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3H.
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DnekTpomarHuTHasi npupona csera. CkopocTh cBera. BonmHOBbBIE CBONCTBa
CBETA.

JHemoncmpayuu.

1. CBOWMCTBA AIEKTPOMATHUTHBIX BOJIH.

2. BoJIHOBBIE CBOMCTBA CBETA.

Jlabopamopuwvie padomot u onvimol.

1. M3ydyeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBGI0 MOOWJIBHOTO

TenedoHa.
CgeTroBble sIBJICHUS.

JlyueBas MOJIC/b CBeTa. Hcrounnkn CBeETa. [IpssimonmHeHOE
pacrtpocTtpanenue cBera. 3armeHust ConHua u JIyael. Otpaxenue ceera. [lnockoe
3epKayio. 3aKOH OTPAKEHUS CBETA.

[Ipenominienne cBera. 3akoH mnpenomieHusi cera. [loaHoe BHyTpeHHEe
OTpakeHUEe cBeTa. FVICnoib30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBO/IAX.

Jlunza. Xom nywert B gumH3e. Onrmdeckas cuctemMa (Qoroamnmapara,
MUKpPOCKOIIA W Teleckoma. ['Ja3 Kak onTuyeckas cucrteMa. biam3opykocth u
JATbHO30PKOCTb.

Paznoxenune Oenoro csera B crekTp. OmnbiTel HploToHa. CrioxeHue
CIEKTpAJIbHBIX IBETOB. [{ucnepcus ceera.

Hemoncmpayuu.

IIpsiMoJIMHEMTHOE paCIIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonydenue n300paxeHuil B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue caera.

OnTHYECKUNA CBETOBO/I.

Xox myueit B coOuparonieit TuH3e.

Xox nyder B pacCEUBAIOIICH JIMH3E.

[TonydyeHnne n300paxxeHUM C MOMOIIBIO JIUH3.

[Tpuniun aeiictBus oTroarmapara, MUKpPOCKOTA U TEIECKOIIA.

10. Monens rnasa.

11. Pa3nosxenue 6enoro cBera B CIEKTP.

12. [lomyyenue 6eoro cBeTa MpH CIOKEHUHM CBETA PA3HBIX IIBETOB.

Jlabopamopusie pabomot u onvimel.

1. HccnenoBanve 3aBUCHMOCTH yIJIa OTPAXKEHUS CBETOBOrO Jiyya OT yrjia
naJIeHuUs.

2. M3ydeHue xapakTepuCTUK U300paKEHUS MpeaMeTa B IIIOCKOM 3epKaJie.

3. HccrnenoBanue 3aBUCMMOCTH yTila MPETOMIICHHUS] CBETOBOTO Jiydya OT yria
MaJICHUs Ha TPAHUIE «BO3AYX—CTEKIIO».
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4. llonmydeHue n300pa’k€HUI ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenne POKyCHOTO PACCTOSHUSI M ONITUYECKOW CHIIBI COOMpAIOIIe
JIVH3BI.

OMnBITHI 110 Pa3I0KEHUIO OETTOTO CBETA B CIIEKT).

7. OnbBITHI 1O BOCHPHUATHIO LIBETA MPEAMETOB IMPU HMX HAOIIOIECHUH 4Yepes3

IIBETOBBIC (DUITBTPHI.
KBaHTOBbIE sIBJICHUA.

Omneitel Pezepdopna u mnanerapHass mojens aroma. Mogenbs atoma bopa.
Hcnyckanue u nornoiieHrne cBera atoMoM. KBaHTbI. JIMHENYaThIe CIIEKTPHI.

PanmnoaktuBHOCTE. Anb(a, Oera- n ramma-uznydeHusi. CTpoeHHEe aTOMHOTO
aapa. HyknoHHas Mozens aroMHOro sapa. Hsoromel. PaamoakTuBHBIE
npespauenus. [lepuon nomypacnana aTOMHBIX SIIEP.

SnepHpie peakunu. 3aKOHBI COXPAHEHHs 3apsAI0BOrO M MAacCOBOIO YHCEIL.
DOHeprusi CBA3M aTOMHBIX snep. CBs3p Macchl U dHepruu. Peakuuu cuHTe3a U
nenenud saep. Mcrounnku sueprun ConHUA U 3BE3 .

Snepnasa sHepreruka. JIeWCTBUA PAAMOAKTHUBHBIX M3JIYYEHHM HA >KUBBIE
OpraHU3MBl.

Hemoncmpayuu.

1. CHeKTpsl U31y4YECHUS U MOTJIOIICHHUS.

2. CHekTpsl pa3Iu4HbIX ra30B.

3. Cnextp BOIOpOA.

4. Habmronenue TpekoB B kamepe BuiibcoHa.

5. Pabota cu€Tunka HOHU3UPYIOMINX U3TyUYEHUH.

6. Perucrpanus uznydeHus NpUpPOIHbIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopuwvie pabomol u onvimel.

1. HaGnroneHue CrlomHbIX U TMHEWYATHIX CIIEKTPOB U3TYUYEHUSI.

2. HMccnenoBaHne TpEKOB: M3MEPEHHE DHEPIHMU YAaCTHUIBI IO TOPMO3HOMY

nytH (1o ¢potorpadusiam).

3. U3mepenue pagnoakTuBHOTO GoHA.

IHoBTOPUTEJIHbHO-0000 AN MOAYIb.

[ToBTOpHUTENBHO-0000IIAIONNK MOAYJb MPEAHA3HAUCH ISl CUCTEMaTHU3aIluu
U 0000UIEHUSI  TNPEIMETHOIO  COAEPKAHUS W ONbITa  JIESATEIbHOCTH,
MPUOOPETEHHOTO TPH M3YyUYEHUH BCETO Kypca (DU3UKH, a TaKXKe JIJIs TOATOTOBKU K
OCHOBHOMY T'OCYJIapCTBEHHOMY »JK3aMEHY 1O (Qu3uke sl 00ydaroumuxcs,
BBIOPABIINX 3TOT YUCOHBIN MPEIMET.

[Ipy u3ydeHur TaHHOTO MOJYJISL PEATU3YIOTCA U CUCTEMAaTU3UPYIOTCS BUIbI
TSI TeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeUnBaeTCs NOCTHKEHUE MPEIMETHBIX U
METanpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaroB  oOydeHus, GdopMupyercs
€CTECTBEHHOHAay4YHass I'PaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIICIOBAHUS



SABJICHUN TPUPOJbl U TEXHUKH, OBJIAJICHUEC YMEHUSIMHU OOBSACHATH (PU3NUYECKUE
SBJICHUA, IPUMEHSASA IIOJy4YCHHBIE 3HAaHUA, pellarb 3aJayd, B TOM YHCIE
Ka4YEeCTBEHHbBIE U DKCIIEPUMEHTAIIbHBIE.

[IprHIMNIMANBHO AEATEIBHOCTHBIA XapaKTep AAHHOIO pa3leiia pean3yercs
32 CY€T TOro, 4YTO OOYyYarolMecs BBINOJIHAIOT 3aJaHusi, B KOTOPBIX WM
IIpeUIaraeTcs:

Ha OCHOBE I[IOJYyYECHHBIX 3HAHUM pacrno3HaBaTb U HAYYHO OOBSCHITH
du3nueckue SBJICHUS B OKPYXAIOIEH MPUPOJIC U TTOBCETHEBHON KU3HM;

MCIOJIb30BaTh HAYYHBIE METOJIbI UCCIIEIOBAHUS (PU3UUECKUX SIBICHUI, B TOM
YUCIIE U1 IPOBEPKU TUIIOTE3 U MOJYYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSACHSTH HAyYHbIE OCHOBBI HaMOOJIEe BAKHBIX JOCTHKEHUNA COBPEMEHHBIX
TEXHOJIOTUW, HAIIPUMEp, NMPAKTUYECKOTO UCIOJB30BAHUA PA3IMYHBIX UCTOYHUKOB
JHEPIrUM Ha OCHOBE 3aKOHA INPEBPAILECHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPI'UU.

Kaxnmas w3 TeM JaHHOrO MOAYJS BKIIOYAET JKCHEPUMEHTAIBHOE
uccieoBaHue 00001aroniero xapakrepa. Moayib 3aBepluaeTcsi MPOBEICHUEM
JMarHOCTUYECKON U OLIEHOYHOM paboThI 32 KypCc OCHOBHOI'O 00111ero 00pa3oBaHusl.



HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMDBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenne pu3uku Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs HAMPaBICHO

Ha JOCTH)KEHHUE JTUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJbTaTOB.

B pesynbrare u3yuenus Qpu3uku Ha YpOBHE OCHOBHOTO 00Iero oopazoBaHus

y obOyuaromerocsi 0yayT copMUpOBaHBI CIEAYIONINE JTUIYHOCTHBIC PE3yIbTaThl B
YaCTH:

1) naTpUOTHYECKOr0 BOCTIUTAHUS:

- IPOSIBIICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOMN
(bU3UYECKON HAYKU;

- IICHHOCTHOE OTHOIIICHUE K JIOCTHKEHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB;

2) rpa’aaHCKOr0 U AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY YYaCTUIO B 00CYX/I€HUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYSCKUM MPUMEHEHUEM JTOCTHIKCHHI
buzuku;

- OCO3HAaHHWE BAXKHOCTH MOPAIBHO-3THUYECKUX IPUHIIUIIOB B JACATEIBHOCTH
Y4EHOT0;

3) 3cTeTH4eCKOro BOCIIMTAHUSA:

- BOCHPHATHE ICTETUYECKHX KadeCTB (PpU3MUECKOW HAyKu: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

- OCO3HaHWE IIEHHOCTH (U3MUECKOM HAyKH KaK MOIIHOTO HWHCTPYMEHTa
MMO3HAHHUSI MHUpPA, OCHOBBI PAa3BUTHS TEXHOJOTHM, BAXKHEUIIIEH COCTAaBIAIOIICH
KYJbTYPBHI;

- pa3BUTHE HAy4YHOUW JHOO03HATEIBLHOCTH, HHTEpPECa K MCCIIEI0BATEIbCKOM
NEATEIIbHOCTH;

5) <¢opvmupoBaHus  KYJbBTYPbl  310POBbS M  3MOLHUOHAJIBHOIO
0J1aronoryyus:

- OCO3HaHWE IIEHHOCTH O0€30MacHOro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUI OE30MacHOTO TOBEACHHS Ha
TpaHCIIOpTE, HA JOPOTax, C DJIEKTPUUECKUM M TEIUIOBBIM OOOpPYIOBAaHHUEM B
JIOMAIIIHUX YCIOBUSIX;

- chOpMHUPOBAHHOCTh HaBbIKa peQUICKCUM, TPU3HAHHWE CBOETO IMpaBa Ha
OIMOKY M TAKOTO K€ IIpaBa y APYroro 4eaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUSA:

- aKTMBHOE Yy4YacTH€ B PEIICHHWU MNPAKTUYECKUX 3aJad (B pamMKax CEMbH,
00pa3oBaTeIbHOM  OpraHu3allid, TOpojia, Kpas) TEXHOJIOTHYECKOHM |



COLIMAJIbHOW HAMPAaBICHHOCTH, TPEOYIOIIMX B TOM YHCIE U (PUIMYECKHUX
3HAHUU;

e - MHTEpEC K MPaKTUUYECKOMY M3YUYEHHUIO Npodecchil, CBI3aHHbIX C (U3UKOM;

e 7)3K0JIOTMYECKOI0 BOCIIUTAHMS:

e - OpHUEHTALMS HAa NPUMEHEHUE (PU3MYECKHX 3HAHUM JJI1 pelIeHus 3aJad B
o0JacTH OKpy)Karollel cpeapl, MJIAHUPOBAHUA TIOCTYNKOB U OLEHKH HX
BO3MOHBIX IOCIIEIACTBUI JUISl OKPYKAIOIIEN CPEIbL;

e - OCO3HaHHWE TJI00aTBLHOTO XapaKTepa SKOJOTUYECKUX MpOOJieM U MyTel HX

peuieHus;

e 8) amanTanum K M3MEHAKIIMMCH YCJIOBHAM COLMAJIBHOW M NPUPOAHOM
cpeasbl:

e - MOTPeOHOCTh BO B3aUMOJCHCTBUU IPU BBHINOJHEHUU HCCICNOBAHUNA H
IPOEKTOB (PU3MYECKON HAMPABICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSIM
APYIrux,;

e - TIOBBIIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO
NEATEIbHOCTD;

e - TOTPEOHOCTH B ((POPMUPOBAHUH HOBBIX 3HAHMM, B TOM YuCie POpMyYIUpPOBATH
U7IeH, TIOHATHSI, TUTIOTE3bI O PUBMUECKUX 00BEKTAX U SIBJICHUSX;

e - OCO3HaHME NePUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIaCTH
bu3uKHY;

e - IJJAHUPOBAHUE CBOETO pPA3BUTHSA B TNPHOOPETCHUH HOBBIX (PU3UUECKUX
3HAHUU;

e - CTpEMJICHUE aHAJTM3UPOBATH M BBISBIATH B3AMMOCBSI3H MIPUPOIBI, OOIIECTBA U
SKOHOMHKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3MYECKUX 3HAHUM;

e - OIEHKA CBOMX JICUCTBUUA C YUYETOM BIHUAHHUS Ha OKPYXKAIOUIYIO Cpemdy,
BO3MOXXHBIX TJI00QJIBHBIX MOCIECTBHH.

METAITPEAMETHBIE PE3YJIbTATDBI

B pesynbrare ocBoeHMs mporpamMmbl M0 (U3MKE Ha YPOBHE OCHOBHOIO
oO1rero oOpazoBanus y o0ydaromerocsi OyayT chopMHUpOBaHbl MeTanpeIMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIIKE TI03HABATEIbHbIC YHUBEPCAIbHBIC YUCOHbIC ACHCTBHS,
KOMMYHHUKATUBHBIC  YHHBEPCAJIbHbIC  y4eOHBIC  JICHCTBUSA,  PETYJISTHBHBIC
YHHBEPCAJIbHbIC YUeOHbBIC ICHCTBUSL.

Ilo3HaBaTe/ibHBIC YHUBEPCAJIbHBIEC Y4eOHbIE 1eiCTBUA

Bba3oBble Jornueckue aeMcTBuA:
e BBIBISITh M XapaKTePU30BaTh CYIICCTBEHHbIE TPU3HAKH OOBEKTOB
(s1BEHUI);



yCTaHABIIMBATH CYIIECTBEHHBIN MPU3HAK KJIaCCU(DUKAIIIN, OCHOBAHUS IS
0000IIICHHUS U CPABHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEYHSI B pacCCMAaTpUBaEMbIX (pakTax,
TAHHBIX U HAOIOIEHUSX, OTHOCSIIUXCS K (PU3MUECKUM SIBICHUSIM;
BBISIBJISITH NPUYUHHO-CIICJICTBEHHBIE CBS3M MPU HU3YYEHUH (PU3MUYECKUX
SIBJICHUI W TIPOIIECCOB, JIENATh BHIBOJBI C MCIIOJIB30BAHUEM JIEAYKTUBHBIX
U WHAYKTHUBHBIX YMO3aKJIIOUEHUH, BBIIBUTAaTh TUIOTE3bI O B3aWMOCBSI3SIX
(bU3UYECKUX BEITUYNH;

CaMOCTOSITENIBHO BBIOMpATh CHOcO0 pemieHus yueOHOM (uznueckon
3aaun (CpaBHEHHE HECKOJIbKMX BAapUAHTOB PEILCHMs, BHIOOp Hanbosee
MOJIXOJISAIIETO C YIETOM CaMOCTOSITEIIPHO BBIICTICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbCKue 1eMCTBYS.

UCII0JIb30BATh BOIMIPOCHI KaK MCCIEN0BATEIbCKUNA HHCTPYMEHT MO3HAHUS;
MPOBOAUTH MO CAMOCTOSTEIIBHO COCTABJIEHHOMY IIJIAHY OIIBIT, HECIIOXKHbBIN
(Gu3NUEeCKUil HKCIEPUMEHT, HEOONBIIOE HCCIeN0BaHUE (PUINYECKOTO
SIBJIICHUS;

OLICHMBAaTh HAa MPUMEHUMOCTH M  JOCTOBEPHOCTh HH(OpMAIHIO,
MOJIYYEHHYIO B XO/I€ UCCIIEAOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENIBHO (hOPMYJIUPOBATH OOOOIEHUS U BBIBOJIBI 110 PE3yJbTaTaM
POBENEHHOTO HAOIIOICHMS], OTIbITA, UCCIICIOBAHMUS;

NPOrHO3MPOBATH  BO3MOXKHOE  JalbHEWIee pa3BUTHE  (DU3HMUECKUX
MPOLIECCOB, a TAKKE BBIABUTATh MPEANOI0KEHHUS 00 UX Pa3BUTHUH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeit:

NPUMEHSTh Pa3IMYHbIE METOJIbI, HHCTPYMEHTHI U 3allpOChl IPU MOUCKE U
orObope uHGbOpPMAIMKM WM JaHHBIX C Y4YETOM MPEITIOKEHHOW Yy4uyeOHOM
dbusnueckoit 3a1aun;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(MOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MpE/ICTaBICHUS;

CaMOCTOSITEJIbHO ~ BBIOMpAaTh ONTUMaJbHYIO (OpMy mpeacTaBiICHUS
uHbOpMallUl U WUIIOCTPUPOBATh pEIIAEMble 33Jaud  HECIOXHBIMU
CcXemMaMmu, AuarpaMMaMu, UHOM TpaUKoON U UX KOMOMHAIUSIMU.

KoMMmyHHKaTHBHBbIE YyHUBEPCAJIbHbIE YUeOHbIE 1elCTBHS:

B XOJe OOCYXIeHHsS y4eOHOTO MaTepHalia, pe3yJIbTaToB J1abopaTOpPHBIX
paboT M IIPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMbI U
BBICKA3bIBaTh HWJCH, HAIlCJICHHBIC Ha pEIICHHWE 3aJaud M IOJCP’KaHHE
0J1arokenaTeaIbHOCTH OOIICHMS

COTOCTABJIATh CBOM CYXACHHS C CYXICHUSIMH JPYTHX YYaCTHUKOB
auanora, OOHapy>KUBaTh PA3IUYUE U CXOJACTBO MMO3UITHI;



BBIPQKATh CBOIO TOUKY 3PCHHSI B YCTHBIX U TUCHMEHHBIX TEKCTaX;
myOJUYHO TIPEACTABISITh PE3YIbTAThI BBITIOJIHEHHOTO (PU3HYECKOTO OIBITa
(3KCTIepUMEHTA, UCCIICIOBAHMS, MIPOEKTA);

NOHMMAaTh W  HWCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHIHOW W
WHIUBUIYyAIBHOW pPabOThl MpU pEIIEHHH KOHKPETHOW (PpU3HUECKOM
poOJIeMBI;

NPUHUMATh IEJIM COBMECTHOW JIESITEIIbBHOCTH, OPTaHU30BBIBATH JIEHCTBHS
no e€ JOCTH)KCHHIO: PAaCHpeNeNsTh pOIH, OOCYXIaTh MPOLECCh U
pe3yibTaThl COBMECTHOM pabOTHhI, 000011aTh MHEHHUS HECKOIbKHX JIIOJICH;
BBITIOJTHATH CBOIO YacTh pa0OTHI, JJIOCTUTAs KAYECTBEHHOT'O pe3yibTaTa o
CBOEMY HAaNpPaBJICHUI0O W KOOPAWHHUPYS CBOHM JEHUCTBUS C JAPYTHMH
YJICHAMH KOMaH/IbI,

OIICHMBATh KAa4eCTBO CBOETO BKJaja B OONIMH MPOAYKT IO KPHUTECPHUSM,
CaMOCTOSITEIBHO C(HOPMYITHPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHSI.

PeryasiTuBHble YHMBepcaibHbIe YUeOHbIE 1eHCTBUS

Camoopranmzanmsi:

BBISBJISITH MPOOJIEMBl B JKU3HEHHBIX W YYEOHBIX CUTYalUAX, TPEOYIOIIUX
IUISL pelieHus (pU3NYeCcKuX 3HaAHUM;

OPUEHTUPOBATHCA B  PA3JIMYHBIX MOAXOJaX NPUHATUS  PEIICHUN
(MHOIUBUYallbHOE, NPUHITHE PELIEHUS B TpylNIe, NPUHITHE pPELICHUMN
rpymIon);

CaMOCTOSITEIBHO COCTABJISITh AJITOPUTM PEIICHUS PU3NIECKON 3a]ja4u W
IUTaHAa HUCCIIEIOBAaHUS C y4ETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHUPOBATH MpeIiaraéMbple BApHAHTHI PEIICHU;
JieNiaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOIMOHAJIBLHBI HHTEJJIEKT:

JaBaTh aJCKBAaTHYIO OLICHKY CUTYallMM U IIPEIaraTh IiaH €€ U3MECHECHUS,
OOBACHATH NPUYMHBI  JOCTHXKEHUS  (HEAOCTHIXKEHHUS) PpEe3yJIbTaTOB
NEeSTeIbHOCTH, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIEATEILHOCTh (B TOM YHCIJIE B XOJI BBIIOJHEHUS
(U3MYECKOro HCCIENOBAaHUSA WJIM IPOEKTAa) HAa OCHOBE HOBBIX
0OCTOSITENIbCTB, W3MEHHUBIIMXCS CUTYyalllil, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYAHOCTEW;

OLIEHMBAaTh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WU AUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYTOro;
npuU3HaBaTh CBOE MPAaBO HA OLIMOKY MpU peHIeHUH (PU3NYECKUX 3a]ad WU
B YTBEPKJICHHIX HA HAYYHBIE TEMbI U TAKOE K€ MPABO JIPYroro.



IHPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenust B 7 Kjacce npeIMeTHbIE pe3yibTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTpaxaTh C(OOPMUPOBAHHOCTD Y 00YHaIOLIUXCSl YMEHUM:

UCIIOJIb30BaTh  TMOHATHUSA:  (PU3MYEeCKMe W XUMHUYECKUE  SBIICHMUS,
HAOJIIOICHUE, SKCIEPUMEHT, MOJIEIb, TUIOTE3a, €OUHULBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKyJia, arperaTHbple COCTOSHHS BemiecTBa (TBEpIOE,
KUJIKOE, Ta3000pa3HOE), MEXaHWYeCKoe JBHXKeHHE (paBHOMEpPHOE,
HEPABHOMEPHOE, TMPSMOJUHENHOE), TPAaeKTOpHUs, PAaBHOJACHCTBYIOIIAS
cuna,  gedopmanus  (yopyras, — IUlacTU4YecKas),  HEBECOMOCTb,
COOOIAOIINECS COCY/IBL;

paznuuarh siBieHus (Aud@ys3us, TEIUIOBOE JABMIKCHHE YaCTHUIl BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEpPaBHOMEPHOE  JBIDKCHHUE, HWHEPIHS,
B3aUMO/JICMCTBUE TEJI, PABHOBECUE TBEPHABIX TEI C 3aKPEIUIEHHOM OCHIO
BpalieHus, Tepenada [aBlIeHUS TBEPABIMUA TelaMHU, XUIKOCTAMH H
ra3amMM, arMoc(pepHoe JaBi€HUE, IUIaBaHUE TeJ, MpPEBpallCHUs
MEXaHUYECKON SHEPruH) MO OMHCAHUI0 UX XapaKTEPHBIX CBOWCTB W Ha
OCHOBE OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBICHHE W3YYEHHBIX (DU3WYECKUX  SBICHUUA B
OKpY’KalIlleM MHUpPE, B TOM uHcie (PUINYECKHUE SIBICHUS B MPUPOJE:
OpPUMEPHI JABUKEHUS C PA3TUUYHBIMU CKOPOCTSIMU B JKMBOW M HEXKHUBOU
npupoje, ACHCTBHUE CHJIBI TPEHUS B TIPUPOJEC W TEXHHUKE, BIUSHHUE
aTMoc(epHOro JaBJICHUs HA KUBOW OpraHU3M, IJIaBaHUE PHIO, pblYard B
TeJIe YeNIOBEeKa, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1auy B y4eOHYIO,
BBIICNIATH CYIIECTBEHHbIE CBOMCTBA (MMPU3HAKHN) (PU3UUECKUX SIBIICHUN;
OTHCHIBaTh M3YUCHHBIC CBOMCTBA Tel M (U3UYECKUE SBIICHHS, UCIIOIB3YS
dbuznyeckrue BeMMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIECTBA, BpPEMS,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YNPYTOCTH, CHJIa TSXKECTH, BEC
Tela, CWJIa TPEHUs, JaBlieHHe (TBEPIOTO Tena, >KUAKOCTH, Tasa),
BBITAIKMBAIOIIAs CUJIa, MEXaHUYeCKas paboTa, MOIIHOCTh, ITJICUYO CHIIBI,
MOMEHT CHJbl, KO3(QQUUMUEHT TMOJE3HOr0 JIEUCTBUS MEXaHU3MOB,
KMHETHYECKass W TOTEHIMaIbHas JHEPrvs), MPHU OMHCAHUW TMPABUIBHO
TpakToBaTb  (U3UYECKUM  CMBICI  HUCIOJB3YEMBIX  BEIWYUH, HUX
0003HaUCHUSI W EAUHUIIBI (U3MYECKUX BEJIMYMH, HAXOIUTHh (HOPMYIIBI,
CBS3BIBAIOIIME JTaHHYIO (DU3UYECKYIO BEIUYMHY C JPYTUMHU BEJIHMUYUHAMM,
CTPOUTH rpauKH U3YICHHBIX 3aBUCUMOCTEH (DU3UIECKUX BEIUYHH;
XapaKTepU30BaTh CBOMCTBA Tei, (U3UYECKUE SBJICHUS W MPOLECCHI,
UCIIONB3Ysl MpaBWiIa CI0XKEHUs Cui (BIOJb OJHOW MpsiMOM), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmena, MpaBuiIo paBHOBECHS phidara (OJo0Ka),



«30JI0TO€ TPAaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHMYECKOU
SHEpruu, MpU OSTOM JaBaThb CJIOBECHYIO (OPMYIMPOBKY 3aKOHA H
3alMChIBATh €I0 MATEMATHYECKOE BBIPAKEHNUE;

OOBSACHATH (PU3NYECKUE SABJICHUS, MPOIIECCHl U CBOICTBA TEN, B TOM YHUCIIE
U B KOHTEKCTE€ CHTyallUl NPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH MPUYMHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTh OOBsICHEHHE HU3 1-2
JOTUYECKHUX IIaroB ¢ OMOpPOoi Ha 1—2 M3y4EHHBIX CBOMCTBA (PM3HMUECKUX
SIBJICHUM, PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

peumiatb pacy€THbIC 3agauyd B 1—2 JEWCTBHS, MCIOJb3YyS 3aKOHBI U
dbopmyIbl, CBsS3bIBarONMe (U3NUECKHUE BEIWYMHBI: Ha OCHOBE aHan3a
yCIJIOBHSI 3alaui 3alMChIBaTh KPaTKOE YCIOBUE, MOJICTABIATh (PU3NUYECKUE
BEIMYMHBI B (POPMYJBI M MPOBOAUTH PACUEThl, HAXOIAUTHh CIPaBOYHBIE
JaHHBbIE, HEOOXOAUMBbIE JIJISl PEIICHUS 3a/1ay, OLIEHUBATh PEATMCTUYHOCTD
MOJIy4YeHHOW (PU3NUECKON BEIIMUNHBI;

pacno3HaBaTh MpOOJEMBbI, KOTOPHIE MOXHO PELUIUTh MPU TMOMOUIU
(U3NYECKUX METOJIOB, B ONIMCAHUU HCCIIEI0BAHUS BBIACIATH IPOBEPIEMOE
Opeanojokenue  (TUmoTe3y),  pazinyaTbh W UHTEPIPETUPOBATH
IOJyYEHHBI pe3yJbTaT, HAXOAUTh OIIMOKM B XOJE OIbITa, JAeNaTh
BBIBO/IBI 10 €0 PE3YJIbTATAM;

OPOBOAMTH ONBITHI IO HAOMIOACHHIO (PU3MYECKUX SBJICHUN WU
(duznuecKux CBOWCTB TeJL: dbopMynupoBaTh IIPOBEPSIEMBIC
MPEANOJI0KEeHHs], COOMpaTh YCTAHOBKY U3 MPEIJIOAKEHHOTO 000pyI0BaHMUS,
3aMUCHIBATh XOJ OMbITa U (POPMYITHPOBATH BHIBOIBI;

BBITIOJIHATDh TPSIMBIE HM3MEPEHHUS PACCTOSHUS, BPEMEHH, MAaccChl Tea,
00b€Ma, CHJIBI U TEMIEPATYphl C HCIOJb30BAHUEM aAHAJIOTOBBIX U
u(GpoBbIX MNPUOOPOB, 3alUCHIBATh IOKa3aHUs MNPUOOPOB C YUYETOM
3aJIaHHOM a0COIFOTHOM MOTPEIIHOCTH U3MEPEHU;

MPOBOJAUTH MCCIIEAOBAHNUE 3aBUCUMOCTH OJHOM (PU3HYECKON BETUYUHBI OT
IPYrol C HCHOJb30BAaHUEM MPSAMBIX H3MEPEHUU (3aBUCHMOCTH IIyTH
PAaBHOMEPHO JBMXKYILETOCA Tela OT BPEMEHM [BWXKEHHUS TeEJa, CHIIbI
TPEHUSI CKOJILKEHHS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOIIAINA CONPUKOCHOBEHUS TEJI, CUIIbI
YyIOPYTOCTH OT YUIMHEHUS MPYKUHBI, BBITAIKUBAIOLIEH CUIIBI OT 00bEMa
NOTPYKEHHOW YacTH TeJIAa U OT IUIOTHOCTU KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTHU TeJa, OT TJIyOUHBI, Ha KOTOPYIO MOrPYKEHO TeJI0, YCIOBUN
IUTaBaHUs TeJl, YCJIOBHM paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  Y4eOHOTO HCCJIENOBaHUSA, COOMpaTh YCTAHOBKY U
BBITIOJIHATh WU3MEPEHUS, ClIeysl MPEJI0KEHHOMY IUIaHy, (PUKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BUJE



NPEUIOKEHHBIX TAaOMUIl U TpaduUKOB, JENaTh BBIBOABI MO pE3yiIbTaTaM
UCCIIEIOBaHUS;

NPOBOJANTh KOCBEHHBIE H3MEPEHHS (PU3NYECKUX BETUYHMH (TUIOTHOCTH
BEIIeCTBA JKUJIKOCTH M TBEPAOro Teja, CUJla TPEHUS CKOJIbKEHUS,
JaBJICHHE  BO3AyXa, BBITAIKHUBAIONIAs  CWIa, JCWCTBYIOIIAs  Ha
HNOTPYXKEHHOE B JKUIKOCTh TENO, KOIPPUIMEHT MOJIE3HOIO JEUCTBUS
OPOCTBIX MEXAHHU3MOB), CJEIys NPEIOKEHHOM WHCTPYKIUHU: TpU
BBITIOJTHEHUN HM3MEPEHUN CcOOMpaTh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIUUCIISATH 3HAYCHNE HCKOMOMW BEIHYMHBI,

coOr0/1aTh MpaBWiIa TEXHUKU 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHILHUIBI JIEUCTBUA MPUOOPOB U TEXHUYECKUX YCTPONCTB:
BECBl, TEPMOMETp, AMHAMOMETpP, COOOIIAOLIUECs COCYAbI, OapomeTp,
phIyar, MOJBMKHBIN U HETTOABMXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTh;
XapaKTepu30BaTh NPHUHIMIBI JCUCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOICTB € OMOpOH Ha HX omnucaHus (B TOM YHCIE:
NOJIIIUITHUKY, YCTPONUCTBO BOAOIPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, ApEOMETP), UCIIONIb3Ys 3HAHUS
0 CBOWCTBax ()M3MUECKHUX SABICHUN U HEOOXOIUMBbIE (PU3UUYECKUE 3aKOHBI
U 32aKOHOMEPHOCTH;

OPUBOJUTH  NOpUMEpPbl  (HAXOIWTh  HMHPOpPMALUIO O  MPUMEPaX)
NPAaKTUYECKOTO HCIIOIB30BaHUSl (DPU3MYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU Ui oOecrieueHrs 0€30MacHOCTU MPpU OOpallleHuu ¢ Mpudopamu U
TEXHHYECKUMH YCTPONUCTBAMHU, COXPAHECHHS 3J0POBBbS U COOJIOJACHHUS
HOPM IKOJIOTHYECKOTO TOBEICHUS B OKPYKAIOIIEH cpelie;

OCYLIECTBIISATh OTOOp HMCTOYHMKOB HHPopMauuu B HMHTepHeTe B
COOTBETCTBUU C 3a/IaHHBIM TTOMCKOBBIM 3aIlIPOCOM, Ha OCHOBE UMEIOIINXCS
3HaHUW ¥ TyTEM CpaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIICTSATH
uHpOpMaLIHI0, KOTOpas ABIAETCS MNPOTHUBOPEUMBOM HIM MOXKET OBITh
HEJI0CTOBEPHOU;

UCIOJIb30BaTh MPHU BHINOJHEHUU YYE€OHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO
auTepaTypy  (U3MYECKOTO  COJACPIKAHMsS, CIIPABOYHBIE MATEPHUAIIBI,
pecypcbl cetu HTepHeT, BlageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBanust UHPOPMAIIUHU U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE KpaTKHE MUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MHGPOpMAIMU (PU3UYECKOTO COJEpKaHUs, B TOM
qyciie MyOJUYHO JAeNaTh KpPaTKUE COOOIIEHUS O pe3ylbTarax MPOEKTOB
WIH Y4eOHBIX UCCIICIOBAaHWM, TIPU O3TOM TI'PAMOTHO WCIOJIb30BATh



U3YYEHHBI TMOHATUWHBIA anmapar Kypca (QU3MKHA, COMPOBOXKAATH
BBICTYIUJICHUE NPE3EHTALIUEN;

OpU BBINOJHEHUU YYE€OHBIX NPOEKTOB M MCCIEIOBAHUN paCHpeneliiTh
00s3aHHOCTU B TpYyMIE€ B COOTBETCTBUU C IOCTaBJICHHBIMU 3aJauyaMHu,
CIEAUTh 3a BBIIOJHEHUEM IUIaHA JCUCTBHM, aJE€KBAaTHO OLICHUBATh
COOCTBEHHBIM  BKJIaJy B  JESATENIBHOCTh  TIPYIIBL,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILIUX.

K xoniy oOyuenust B 8 kiacce npemMeTHbIe pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

WCII0JIB30BaTh MOHATHS: Macca M pa3Mepbl MOJICKYJI, TEIJIOBOE JIBFIKCHHE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTALTHISCKHC U
amMmop(QHBIC TeNa, HACHIIICHHBIA ¥ HEHACBHIIMICHHBIA Tap, BIAKHOCTH
BO3JlyXa, TeMIlepaTypa, BHYTPSHHSS JHEPIHs, TEIJIOBOM JBUTATEINb,
AJIEMEHTAPHBINA AIEKTPUUECKUN 3apsijl, SIECKTPUUECKOE T0JIe, TPOBOIHUKHU
U TUDJICKTPUKH, TIOCTOSTHHBIN AIEKTPUICCKUN TOK, MAarHUTHOE TTOJIE;
paznuyaTh SIBJICHUS (TEIJIOBOE paCUIMpPEHHE M CXKaTue, TeIiornepenaya,
TEIJIOBOE€ PaBHOBECHE, CMAauyHMBaHWE, KaIWJUIAPHBIC SIBJICHUS, UCIIApCHUE,
KOHJIEHCAIlMs, TUIaBJICHHE, KpUCTaUIM3anus (OTBEp/ieBaHUE), KHUIICHHE,
Terionepeaaya (TETUIONTPOBOTHOCT, KOHBEKITHS, U3ITYYCHHE),
ANEKTPHU3aLMsl TEJl, B3aUMOJICHCTBUE 3apA/IOB, NEUCTBUS DJIEKTPUUECKOTO
TOKa, KOpPOTKOE 3aMbIKaHWE, B3aUMOJCHCTBHE MArHUTOB, JEHCTBHE
MarHUTHOTO IOJIS Ha MPOBOIHUK C TOKOM, 3JICKTPOMArHUTHAS WHTYKITHS)
M0 OMHCAHUI0O MX XapaKTePHbIX CBOWNCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHPYIOIMINX JaHHOE (PU3NUIECKOe SIBIICHHCE,

pacmo3HaBaTh MPOSIBICHHE W3YYEHHBIX (DU3WYECKUX  SBICHUUA B
OKpY’)KaloIlleM MHUpPE, B TOM 4YHCIe (DH3NYSCKHE SIBICHUS B IPUPOJIC:
MOBEPXHOCTHOE HATSHKCHHE U KANWUIAPHBIE SBJICHHUS B TIPHUPOJEC,
KpUCTa/UTBl B mpupoje, usnydenwe CojHIIA, 3aMep3aHHe BOJOEMOB,
MOpCKHUe OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, dJICKTPUICCKUE
SBJICHUS B aTMocdepe, IJICKTPUUYCCTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emMiH, Jpedd MOII0COB, POJb MATHUTHOTO TOJSI JJis KU3HU Ha
3emite, OJIIPHOE CUSTHHE, TIPU 3TOM MEPEBOIUTH MPAKTHICCKYIO 3a/1auy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (U3HUYECKUX
SIBJICHUM;

OMHCHIBaTh U3YYCHHBIC CBOMCTBA TEl M (U3HUECKHUE SBICHUS, UCTIONB3YS
bu3nUecKue BeIMYUHBI (TeMIeparypa, BHyTPSHHSS SHEPIHs, KOJIHUIECTBO
TEIJIOTHI, VyJAEJNbHas TEIUIOEMKOCTh BEIECTBA, YJEdbHAs TeIIoTa
IUTABJICHUS, YyJACNbHAS TeIIoTa MapooOpa3oBaHUs, YACHbHAs TeINIoTa
CropaHusi TOIUIMBA, KOX(MOUIMEHT TOJE3HOT0 JEUCTBUS TEIIOBOM



MAalllMHbI, OTHOCHUTEJIbHAS BJIAXHOCTb BO3[yXa, AJIEKTPUYECKUN 3apsl,
CWJIa TOKAa, JJIEKTPUYECKOE HAIPSIKEHHWE, CONPOTUBIIEHHWE NPOBOJHUKA,
yAEIbHOE  CONPOTHUBIEHHE  BEIIECTBa, paboTa W MOUIHOCTb
AJIEKTPUYECKOTO  TOKAa), MpPU  ONHCAaHWKM MPABWIBHO  TPAKTOBAThH
(U3HYECKUN CMBICT HCIOJIb3YEMbBIX BEIMYUH, 0003HAUCHUS U €IUHULIBI
¢bu3nUecKux BETUYWH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIUE JAHHYIO
$U3MYECKYI0 BEIUYUHY C JPYTUMH BEITUYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3UYECKUE SBICHUS M MPOLIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJOXKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOpUU
CTPOCHHUSI BEIIECTBA, MPUHIUII CYNEPHO3UILMU MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHU 3apsAna, 3akoH OMa i ydacTKa LIeNH, 3aKOH
JIxoyna—JIeHla, 3aKOH COXpaHEHHs DJHEPrUM, NpPU 3TOM JaBaTh
CJIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3aMHMCHIBATh €r0 MAaTEMAaTHYECKOE
BBIPAKEHHE,

OOBACHITh (PU3UYECKHE TPOIECCHl M CBOWCTBAa TEN, B TOM YHUCJIE U B
KOHTEKCTE CHUTYalMi MPAKTUKOOPUEHTHUPOBAHHOI'O XApPAaKTEpa: BBIABIATH
MPUYUHHOCIIEJCTBEHHBIE CBSA3HU, CTPOUTH OOBICHEHHE U3 1—2 JIOTHYECKUX
1aroB ¢ omnopoil Ha 1—2 HW3y4EeHHBIX CBOWCTBA (DU3UUYECKUX SBIICHUIA,
¢bu3HUecKuX 3aKOHOB WU 3aKOHOMEPHOCTEH;

pemarb pacy€THbIC 3agayd B 2—3 JCWUCTBHS, MCIOJb3yS 3aKOHBI U
dbopmyIbl, CBsS3bIBarONMe (U3NUECKHE BEIWYMHBI: Ha OCHOBE aHan3a
YCIIOBHSI 3a/aud 3allMChIBaThb KPATKOE YCJIOBHE, BBIABIATH HEJOCTATOK
JMAHHBIX I pelleHus 3aJaud, BbIOMpaTh 3aKOHbI U (HOPMYIIBI,
HEOOXoAUMBIE Il €€ pELICHHs, MPOBOAUTH PACUETHl M CpPABHUBATH
MOJIy4YeHHOE 3HaUeHUE (HU3UUECKON BETMUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXHO PEIIUTh MpPU OMOIIH
(Gu3MYEeCKUX METOJI0B, HUCIOJIb3ysl OMHCAHUE HCCIEIOBAHUS, BBIIEIATH
IIPOBEPAEMOE  MPEAIOJIOKEHUE, OLCHUBAaTh IPABUIBHOCTh TOpsJKA
IIPOBEJCHHUS UCCIENOBAHMS, IEJIaTh BBIBOJBI;

IPOBOJUTH OMBITHI 1O HAOMIONECHUIO (PUBMYECKUX SIBJICHUN  WIH
(¢u3nuecKux CBOMCTB TeN (KanuUISIpHBIE SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT €ro 0o0béma, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHusl MpU H3JIYYEHUU OT LBeTa HU3NIydarouiedl (MOrjomaromnieil)
MOBEPXHOCTH, CKOPOCTh HCHApEHUsI BOJBI OT TEMIIEPATYpPhl KUJIKOCTU U
IUIOIIAIN €€ TOBEPXHOCTH, OJJIEKTpU3aLMs Tel U B3aUMOJCHUCTBUE
IIEKTPUYECKUX 3apsA0B, B3aUMOJEWCTBUE TIOCTOSHHBIX MAarHuTOB,
BU3yallM3allisi MAarHUTHBIX TIOJIEH TIIOCTOSIHHBIX MAarHUTOB, JCHCTBUS
MarHUTHOIO TOJII HAa MPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBa JJIGKTPOJBUraTessi MOCTOSHHOIO TOKa): (OPMYIUPOBATH
IpoBepsieMble MPEINON0KEHUS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHNs, OMUCHIBATH X0/ ONBbITA U (POPMYJIUPOBATH BHIBOIBI;
BBITIOJIHATh ~ NPSIMBIE  M3MEPEHUsI  TeMIIeparypbl, OTHOCUTEIbHOMU
BJI&KHOCTH BO31yXa, CHWJIbl TOKa, HAINpSIKEHUS C HCIOJb30BAHUEM
AQHAJIOTOBBIX MPUOOPOB M JATYMKOB (HU3UYECKUX BEIWYUH, CPABHUBATH
pe3yibTaThl U3MEPEHUH ¢ yUETOM 3aJJaHHON aOCOIOTHOM MOTPEITHOCTH;
MPOBOJAUTH MCCIICAOBAHNE 3aBUCUMOCTH OJHOM (PU3HYECKON BETUYUHBI OT
IpYyrol ¢  HCHOJb30BAHMEM  MPSAMBIX HU3MEPEHUN  (3aBUCUMOCTh
CONPOTHBJIEHUS NPOBOJHUKA OT €ro [JIMHBI, IUIOMIAJAN MNONEPEYHOTO
CEYEHHUs U YIEIbHOIO CONPOTUBJIEHHUS BEIIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYIIETO 4Yepe3 MPOBOJHMK, OT HAIPSHKEHUS Ha IPOBOJHUKE,
UCCIIEOBAHUE IIOCIEIOBATENIBHOTO MW MapaJUIeIbHOTO  COECIMHEHUN
MIPOBOJIHMKOB): TUTAHUPOBATh HCCIEAOBaHUE, COOUpaTh YCTAHOBKY H
BBINIOJIHATh WU3MEPEHUS, CIIeAys NPEIJOKEHHOMY IUIaHy, (UKCHUPOBATH
pe3ynbTaThl TOJYYEHHON 3aBUCHMMOCTH B BHJE Tabmuil W Tpadukos,
JIeTaTh BBIBOJIBI 10 PE3YJIbTATAM UCCIENOBAHHUS;

IPOBOJIUTH KOCBEHHBIE H3MEpeHUs (pu3nyeckux BeNUurH (yaelbHas
TEIJIOEMKOCTh  BELIECTBA, COMPOTUBJIEHUE MPOBOJHUKA, padoTra U
MOIIIHOCTh 3JIEKTPUUECKOTO TOKAa): TUIAHHUPOBATH W3MEPEHUs, coOMpaTh
DKCHEPUMEHTAIBHYI) YCTAHOBKY, CIEAys NPEMJIOKEHHOU MHCTPYKUWH, U
BBIYUCIISAITh 3HAYEHHUE BETUYUHBI;

coOroAaTh MpaBuiia TEXHUKU O€30MacHOCTH IpH paboTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

XapakTepU30BaTh TMPUHIMIBI JIEHCTBUS HM3YYCHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HA HMX ONHUCAaHHUs (B TOM YHCIE:
CUCTEMA OTOIUIEHUS JOMOB, TMTPOMETP, MapoBas TypOHWHA, aMIIEpMETD,
BOJITMETP, CYETUYMK HIEKTPUUYECKOM SHEPTHH, 3SJIEKTPOOCBETUTEIbHBIE
npuOOpkI, HarpeBaTeNbHbIE YIEKTPONPUOOPHI (IPUMEPHI), ITEKTPUUECKUE
PEIOXPAHUTEIIN, STIEKTPOMATHUT, 3JIEKTPOABUTATEb TOCTOSIHHOTO TOKA),
UCIIOJIb3YSl 3HAHUS O CBOMCTBax (PU3WUYECKHUX SBICHUUW M HEOOXOIUMBIC
(du3nueckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA W HM3MEPUTEIIbHBIC
npuOOpel MO CXEMaM W CXEMaTUYHbIM pPUCYHKaM  (KUJAKOCTHBIM
TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP, JIBUTATEIb BHYTPEHHETO
CropaHusi, d3JEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbl JJIEKTPHUUECKHUX
LEIEeN C MOCIEI0BATEIbHBIM U NApPAJUICIIbHBIM COCAUHEHUEM JJIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHHUS JIEMEHTOB JICKTPUUYECKUX LIETICH;



OpPUBOJAUTH  MOpuUMEpbl  (HAXOAUTh  HMH(OpPMaLUIO O  MPUMEpax)
OPAaKTUYECKOI0 HCIONb30BaHUS (DU3MUECKUX 3HAHUM B MOBCEAHEBHOU
KU3HU I oOecriedeHus: 0€30MacHOCTU MPpU 00pallleHuu ¢ mpudopamMu U
TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHHsI 370pPOBbSI W COOJIOJACHUS
HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPYKAIOLIEH CPELE;

OCYIIECTBIIATh MOUCK HHPOpManuu (U3UYECKOTO COACPKAaHUS B
HNHTepHeTe, Ha OCHOBE HMEIOLIMXCA 3HAHWUM M NYyTEM CpaBHEHUSA
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MHGOPMAIMIO, KOTOpas
SBIIIETCS TPOTUBOPEUNBOM MIIM MOKET OBITh HEJOCTOBEPHOM;
UCIIOJI30BATh MPU BBHIMOJHEHUN YYEOHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
auTeparypy  (GU3MYECKOTO  COAEp)KaHMs, CHpaBOYHbICE MaTepualbl,
pecypcebl cetu HTEpHET, BiIageTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBanusi UHGOPMAIIMU U3 OAHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
co3zaBaTh COOCTBEHHBIE MHUCHMEHHBIE U KPATKHE YCTHBIE COOOIICHWSI,
0000mas MH(pOPMAIMIO M3 HECKOJBKMX HCTOYHUKOB (HU3NUECKOTO
colepkaHusi, B TOM 4YHCJIE MYOIUMYHO TMPEACTaBIATh PE3yIbTaThl
IPOEKTHOM WJIM UCCIENOBATENbCKON NEATENbHOCTH, IPU 3TOM TPaMOTHO
WCITOIb30BaTh M3YYCHHBIM IOHATHMHBIM ammapaT Kypca (Qu3mky,
CONPOBOXAATh BBICTYINICHUE MIPE3CHTAIUEH;

IpU BBITIOJHEHUH YYEOHBIX TPOEKTOB M HCCIEIOBAHUN (PU3MUECKUX
IPOLIECCOB PACHpEAeATh OO0S3aHHOCTH B TPYINE B COOTBETCTBHM C
MOCTABJICHHBIMH 33J]a4aMu, CJICIUTH 3a BBINIOJIHEHUEM ITUIaHA JIEUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLIEHMBaTh COOCTBEHHBIM BKJIAJ B
NEeSTEIbHOCTh TPYIIbI, BRICTPAUBATH KOMMYHUKATUBHOE B3aMMO/ICHCTBHE,
NPOSIBIISiE TOTOBHOCTH pa3peniath KOHMIUKTHI.

K xoniy oOyuenust B 9 kiaacce npeMeTHbIe pe3ysbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIONb30BaTh TOHATHA: CHCTEMA OTCU€Ta, MaTepHalbHAs TOYKa,
TPAEKTOPHUS, OTHOCUTEIHHOCTh MEXAHUYECKOTO NBIKEHUS, Nedopmarus
(ympyras, mjiactayeckas), TPEHHE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
HEBECOMOCTb U NEPErpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPIOE TEO,
LEHTP TSHKECTH TBEPAOIO TeJla, paBHOBECHUE, MEXAHUYECKHE KOJIEOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK, 3JIEKTPOMArHUTHbBIE BOJIHBI,
HIKajga 3JEeKTPOMAarHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JIaJIbHO30PKOCTH,
CHEKTpPbl UCIYCKAaHUs M MOTJIOUIEHUs, anb(a, OeTa- U raMMa-u3Iy4deHus,
U30TOIIbI, AJIEpHAsi YHEPTeTUKA;

paznuyaTh SBIEHUA (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIUHEHHOE
JBKEHUE, PABHOYCKOPEHHOE MPSIMOJMHEWHOE [IBHJKEHHE, CBOOOHOE
naJicHUuE TeJ, paBHOMEPHOE JBHKEHHUE MO OKPY>KHOCTH, B3aHUMOJECHCTBUE



TE€J, PEAKTUBHOE JABM)XEHHUE, KOJeOaTEeNbHOE ABUKEHUE (3aTyXarollue U
BBIHYX/ICHHbIE KOJICOAHUs1), PE30HAHC, BOJHOBOE JIB)KEHUE, OTpPaKeHUE
3ByKa, MPSMOJIMHEHHOE pacnpOCTpaHEHUE, OTPaKEHUE U MPETOMIICHHUE
CBETa, IIOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3jioKeHue Oeoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPaJIbHBIX I[BETOB, JHCIEPCHUS CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEWYATOro CIIEKTpa
U3JIy4EHMs]) TIO ONHMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOLINX JaHHOE (PU3NUYECKOE SBIICHHUE;

pacrmo3HaBaTh MPOSIBJICHHE HM3YYEHHbIX (U3MYECKUX  SBICHUUA B
OKpYy>KalolieM Mupe (B TOM 4YHucCie (PU3NYECKUE SIBICHUS B MPUPOJIE:
IPWIUBBI U OTJIUBBI, IBH>KEHHUE T1aHeT COTHEYHOUM CUCTEMBI, PEaKTUBHOE
JNBWKEHHUE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB IKHUBOTHBIMH,
3eMIIETPSICEHHE, CEUCMHYECKUE BOJIHBI, I[yHaMH, 3XO, I[BETa Tel,
ONTUYECKUE SIBJIEHUS B MPHUPOJE, OMOJIOTHYECKOE NEHCTBUE BUAMMOIO,
yIbTPa(pUOIETOBOTO M  PEHTIEHOBCKOIO HW3JIYYEHUHM, €CTECTBEHHBIN
paaMoaKkTUBHBIA ()OH, KOCMMYECKHE JIyYd, PATUOAKTUBHOE H3IIYyUCHHE
OPUPOAHBIX MHUHEPAIOB, JCHCTBUE PAJAMOAKTUBHBIX W3JIYYEHUH Ha
OpraHM3M 4YeJlOBeKa), IPU 3TOM IMEPEeBOAUTH IMPAKTUYECKYIO 3a/adyy B
y4eOHYIO, BBIICIATh CYIIECTBEHHbIE CBOMCTBA (NMPU3HAKK) (U3HMUECKUX
SIBJICHU;

OMKCHIBATh U3YUYCHHBIE CBOMCTBA TN U (U3UUYECKUE SBIICHUS, UCTIONB3YS
¢du3nueckue BENMYMHBI (CPEIHSIE M MTHOBEHHAs CKOpPOCTh Tela Mpu
HEPABHOMEPHOM JBWKEHHUH, YCKOPEHHE, NEPEMEIICHHUE, IyTh, YIJIOBasd
CKOpPOCTb, CHJIa TPEHHMs, CWia YNPYroCTHU, CHUJIA TSHKECTH, YCKOpPEHHE
CBOOOAHOTO TMaJieHWs, BeC Tela, HUMITYJIbC Tela, HUMIYIbC CHUJIb,
MexaHu4eckas paboTa W MOIIHOCTb, MOTEHI[MAJIbHAs JHEPrus TeJa,
HNOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAS SHEPIUs CKATOU
NPYXUHBI, KUHETUYECKas HHEPrus, IOJIHAsI MEXaHWYecKas JHeprus,
NEepUOJ U YacToTa KoJieOaHM, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEJIOMJICHUSI CPE/Ibl), IPU OMUCAHUU
OPaBWIbHO TPAKTOBaTh (PU3NYECKUN CMBICH HCIOJIb3YEMbIX BEITUYMH,
0003HaUEHUSI U E€OUHULBI (PU3HUECKUX BEJIMYMH, HAXOJIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MYECKYIO BEJIMYMHY C IPYTUMH BEIUYMHAMH,
CTPOUTH rpaMKH U3yUYECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UYECKUE SBICHUS M MPOLIECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUsS] DHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHS,
OPUHLUI CYNEPHO3ULIUU CWJI, NPUHUUII OTHOCHUTENIbHOCTH [ amuies,
3aKOHbl HbBIOTOHA, 3aKOH COXpaHEHHUs MMITYJIbCa, 3aKOHBI OTPAXKEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHbBI COXPAaHEHHMS 3apsI0BOIO U MACCOBOT'O YHUCEI



OpU SIIEPHBIX PEAKIUSAX, MPU ATOM JlaBaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIMChIBATh €M0 MAaTEMATUUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3UYECKHE TMPOLECChl M CBOMCTBA TEN, B TOM YHUCJIE U B
KOHTEKCTE CUTyallud NPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHUE U3 2—3 JIOTUYECKUX
IaroB ¢ OMOpON Ha 2—3 M3Y4YEHHBIX CBOMCTBA (HM3UUYECKUX SBICHUH,
(u3HYECKUX 3aKOHOB WUJIU 3aKOHOMEPHOCTEH;

pemath pacu€THble 3ajJayd  (Omuparolmuecss Ha cuctemy wu3 2-3
ypaBHEHHUI), UCTIOJIb3YS 3aKOHBI U (POPMYIIbI, CBSI3bIBaIONINE (DPU3UUECKHE
BEJIMYMHBI: Ha OCHOBE aHalU3a YCJOBHUS 3aJlayd 3allMChIBATh KPaTKOE
YCIIOBHE, BBISABIIATh HEIOCTAIOIINE WM M30BITOYHBIC JaHHbIC, BHIOMPATH
3aKOHBI M (POPMYJIbI, HEOOXOAUMBIE IJISl PELIECHUS, MPOBOJAUTH PACUETHI U
OLICHMBATh PEATMCTUYHOCTh IMOJYYEHHOTO 3HAYEHUs (PU3HUECKOU
BEJIMYMHBI,

pacno3HaBaTh MpOOJEMBbI, KOTOPHIE MOXHO PELUIUTh MPU TMOMOUIU
(U3NYECKUX METOOB, HCIOJIb3Yys ONUCAaHWE MCCIEAOBAHUS, BbLICIATH
IPOBEPSIEMOE  MPEAINOJIOKEHUE, OLICHUBAaTh MPaBUIBHOCTh TOpsAJKa
OPOBEJEHUSI  UCCIENOBaHUsS, JeNaTh  BbIBOJABI, HHTEPIPETHUPOBATH
pe3ynbTaThl HAOIIOIEHUN U ONBITOB;

OPOBOAMTH ONBITHI IO HAOMIOACHHIO (PU3MYECKUX SBJICHUN WU
(u3nYecKuX CBOMCTB TeJsl (M3yuyeHUE BTOPOro 3akoHa HproTOHA, 3aKOHA
COXpaHEHHUs SHEPruM, 3aBUCUMOCTh NEpHOJa KOoJeOaHUW MNPYKUHHOTO
MasiTHUKa OT MaccChl Irpy3a M KECTKOCTU NPYKHUHBI U HE3aBUCHUMOCTb OT
aMIUTATYJIBI MAJIBIX KOJICOAHUH, MPSIMOJIMHEHHOE PacpOCTPAHCHUE CBETA,
paszjoxkeHue Oeroro cCBeTa B CIEKTp, M3yYEHUE CBOWCTB M300paKeHHS B
IUIOCKOM 3€pKaje U CBOWCTB H300pakKeHHUs NpeaMeTra B coOuparouiei
JWH3E, HAOMIOJIEHUE CIUIOIIHBIX W JMHEHYaThIX CIEKTPOB H3IIYUYCHHUS):
CaMOCTOSITEJIbHO ~ cOOMpaTh YCTAaHOBKY U3 M30bITOYHOTO Habopa
o0Opy/ZOBaHUSA, ONHCHIBaTH  XOJ  ONBITa M  €ro  pe3yJbTaThl,
(dbopMyaupoBaTh BEIBOAbIL;

OPOBOAUTH MPU HEOOXOJIUMOCTH CEPHIO MPSAMBIX U3MEPEHHH, ompenesss
CpelHEe 3HAYCHHUE U3MEpAEMON BEIMYMHBI ((POKYCHOE pAacCTOSHHE
cobuparomeid JIUH3BI), OOOCHOBBIBAaTH BBIOOp CIocoba H3MEpPECHHS
(M3MEpUTENHLHOTO MPUOOPa);

OPOBOAMTH HCCIIEJOBAaHHE 3aBUCUMOCTEH (U3MYECKHX BEJIWYUH C
UCIIOJIb30BAHUEM MPAMBIX HU3MEPEHHUH (3aBUCUMOCTh NMYTH OT BPEMEHU
OpU PaBHOYCKOPEHHOM JBMKEHUM 0O€3 HayalbHOW CKOPOCTH, MEepUoja
KOJIeOaHUIl MaTeMaTHYeCKOro MasTHHUKA OT JJIMHBl HUTH, 3aBUCHUMOCTH
yria OTPAKEHMsI CBETa OT yrja NaJeHUs U yIVIa NPEJOMIIEHHUS OT yria



naZieHusl): IUIAaHUPOBAaTh HCCJEJAOBAaHUE, CaMOCTOSITEIBLHO COOMpAaTh
YCTaHOBKY, (UKCHUPOBATh pe3yJbTaThl IOJTYYEHHOHW 3aBHUCHUMOCTH
¢bu3HYecKuX BEIWYWH B BHJE TaOMWIl M T'paduKOB, JENaTh BHIBOJABI IO
pe3yibTaTaM UCCIIeI0BAHUS;

MPOBOJIUTh KOCBEHHBIC W3MEpPCHUs] (U3MYECKUX BEIUYHH (CPeIHSS
CKOPOCTh W YCKOpPEHHE Tella TMpPU PaBHOYCKOPEHHOM JIBIKCHHH,
YCKOpPEHHE CBOOOJHOTO TMajeHHUs, >XECTKOCTh MPYXUHBI, KodhdummeHT
TPEHUSI CKOJIb)KEHHS, MEXaHWdeckas paboTa M MOIIHOCTh, YacTOTa M
nepuos KojeOaHWui MaTeMaTUYeCKOr0o W MPYXHHHOTO MAasTHUKOB,
OonTHYECKass CWJa coOWparonield JIMH3bI, PaguOaKTHBHBIA  (OH):
IUTAHUPOBATh W3MEPCHHsI, COOMpATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJIHATh M3MEPEHUS, CIEAYs MPEAIOKECHHON UHCTPYKIIUH, BHIYUCIIATH
3HAYCHHUE BEJIUYMHBI M aHATM3UPOBATH MOTYUYEHHBIE PE3YNIbTAThl C YYETOM
3aJITaHHOW MOTPENTHOCTHA U3MEPEHHUM;

coOJr01aTh MpaBUiIa TEXHUKK 0€30MaCHOCTH MpHU padboTe ¢ J1abopaTOpHbIM
000pyIOBaHUEM;

pasmuyaTh OCHOBHBIC TMPHU3HAKM HW3YYCHHBIX (U3MUECKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TEI0, TOUECUHBI HCTOYHUK
CBeTa, JIy4, TOHKas JHMH3a, IUTAaHETapHAas MOJeNb aToMa, HYKJIOHHAS
MOJIeJIb aTOMHOTO SI7IPa;

XapakTEepU30BaTh MPUHIMUIBI JCHCTBUS HM3YYCHHBIX TPHOOPOB U
TEXHUYCCKUX YCTPOWCTB C ONOPOM HA HMX ONHCAaHHS (B TOM YHCIIC:
CIUJOMETp, JATUYUKHU TIOJOKECHMsI, PACCTOSIHUS M YCKOPEHHS, pakKeTa,
9XOJIOT, OYKH, IIePUCKOIl, (oToamnmapar, ONTHYCCKUE CBETOBO/IBI,
CIEKTPOCKOI, JIO3UMETp, Kamepa BuiabcoHa), HWCHONB3ys 3HAHUS O
CBOMCTBaX (DM3WUYECKUX SBJICHUH W  HeoOXoauMmble (u3UUecKue
3aKOHOMEPHOCTH;

WCIIOJIB30BaTh CXEMbI M CXEMaTHYHBIC PUCYHKH M3YYCHHBIX TEXHHUCCKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPHOOPOB U TEXHOJOTHYECKHX IMPOIECCOB
IpU PEIICHUU Y4eOHO-TIPAKTUYCCKUX 3a7ad, ONTHYCCKHUE CXEMBI IS
MOCTPOEHUS U300paKEHUH B TIJIOCKOM 3€pKajie U COOMparoIe TUH3E;
NPUBOJAWTh  TpUMEpPbl  (HAXoauTh WHPOPMANHUIO O  MPUMEpax)
MPAKTUYECKOTO HCMOJb30BaHUA (PU3MUECKUX 3HAHUM B TOBCEIHEBHOU
KU3HU I oOecriedeHus: 0€30MacHOCTU MPpU 00pallleHuu ¢ MpudopamMu U
TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHHs 370POBbSI U COOJIOICHUS
HOPM 3KOJIOTMYECKOT0 MOBEICHUS B OKPY>KaIOIIEH cpe/ie;

OCYIIECTBIIATh TOUCK uHpopManuu (U3HUYECKOTO COACP)KAHHUS B
HNHTepHeTe, caMOCTOSTENIFHO (POPMYIIHPYS TTOMCKOBBIN 3alpoC, HAXOAUTh



IyTH ONpPEAEIICHUS JOCTOBEPHOCTH MOJY4eHHON MH(pOpMAIIMK HAa OCHOBE
UMEIOIINXCS 3HAHUM U JOTOJTHUTENBHBIX NCTOYHUKOB;

UCIIOJIb30BATh MPHU BBHINOJHEHUN YUEOHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO
auTeparypy  GU3MYECKOTO  COAEp)KaHMs, CIpaBOYHBIC MaTepHalbl,
pecypcebl cetu HTEpHET, BilageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBaHusa HHPOPMAITUN U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCbMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE
uH(bOpPMAIIMM U3 HECKOJBKUX MCTOYHUKOB (U3UUECKOTO COICPKaHMS,
nyOJMYHO NPEICTABIISATh PE3YNbTAThl MPOESKTHOW WIIM UCCIEI0BATENbCKOM
NEeSTEIbHOCTH, TPU OSTOM TPAMOTHO  HCIOJB30BaTh  W3y4YEHHBIN
NOHATUHHBIN anmapaT u3ydaemMoro pasaena (U3UMKH U COMPOBOXKAATH
BBICTYIUICHHE TMpe3eHTalue ¢ Y4e€ToM OCOOCHHOCTEH ayIuTopuu
CBEPCTHUKOB.



TEMATHUYECKOE IIVIAHUPOBAHHUE

7 KJIACC
Kosaun4vecTBO 4acon
Ne HanmeHoBaHme pa3aesioB 1 TeM JJIeKTpOHHbBIE (U(ppOBbIEC)
Konrpoabsnbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIe pecypchl
padoThI padoThI
Pa3nen 1. ®u3uka u e€ poJib B NO3HAHNU OKPYKAIOIEro MUpa
1.1 ®du3ukKa - HayKa O IpUpoje 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 DuU3UYECKUE BEITMYUHBI 2 https://m.edsoo.ru/UDCTC8RJD
1.3 EcTecTBeHHOHay4YHBI METOJ] TO3HAHUS 2 https://m.edso0.ru/ZOL7QLIIS
Uroro o pazaeny 6
Paspnen 2. [lepBoHayajibHbIe CBeICHUS O CTPOCHHUH BelIeCTBA
2.1 Ctpoenue BemiecTBa 1 https://m.edso00.ru/2SJ151M41
BIDKCHHE U B3aUMOJICHCTBUE YaCTH
2.2 A A B 2 1 https://m.edso0.ru/ZXDKQLXCC
BEIllECTBA
2.3 ArperaTtHple COCTOSIHHS BEIeCTBA 2 https://m.edso0.ru/ONOV1XY1K
Uroro no pazgeny 5)
Paznen 3. /IBukeHue u B3aumMojeiicTBue TeJl
3.1 MexaHnuecKoe NBUKEHUE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 WNuepuus, macca, MI0THOCTD https://m.eds00.ru/GXPU4MT5P
3.3 Cuna. Bunsr cun 14 1 https://m.edsoo.ru/SRNDRUONW
Hroro no pazneny 21
Paznen 4. /laBjieHue TBEPABIX TeJl, ;KUAKOCTEN U ra30B
apiieHue. llepenaya nasne €
41 Hapnern PElata JaBiCHiDl TREPIbIMU 3 https://m.eds00.ru/X0DW367P2

TCJIaMH, XXUAKOCTAMHA U ra3aMu



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
https://m.edsoo.ru/X0DW367P2

4.2 JlaBneHue KuaIKOCTH https://m.edso0.ru/2MVXZ0KL 4
4.3 AtmocdepHoe naBieHue https://m.eds00.ru/T7134SXNOQ
4.4 JICHCTBE JHUIKOCTH M 1434 Ha 7 3 https://m.eds00.ru/NFEGOYSNK
MOTPYKEHHOE B HUX TEJIO

Uroro no pazgeny 21

Pa3neua 5. PaGora u MOIHOCTB. DHeprusi
51 Pabora 1 MOIIHOCTB 3 https://m.edsoo.ru/75LMREDY 1
5.2 [IpocThie MexaHU3MBI 5 https://m.eds00.ru/504NQXKX9
5.3 MexaHuueckast SHeprusi 4 https://m.eds00.ru/G30454EMT

Hroro no pazneny 12

PeszepBHoe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOIT'PAMME



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 KUIIACC

KoaunyecrBo yacos
HaumeHoBaHue pa3iesioB U TeM DyiekTpoHHBbIE (U (POBHIE)
Ne i/ Kontpoasnbie IIpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoTbI
Pa3nea 1. TenuioBble siBIeHUSA
1.1 CrpoeHue u CBOMCTBA BEIlECTBA 7 https://m.edso0.ru/R8QZNCIPM
1.2 TenioBbIe MPOLIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Uroro o pazaeny 28
Pa3nea 2. DuekTpuyeckne 1 MAarHUTHBIE SIBJICHUS
6) .
2.1 ICKTPIECKNC JAPAAEL. 3APKEHHEIC 7 1 https://m.eds00.r1/RAQORCTQ4
TeJla ¥ UX B3auMOJieiicTBre
2.2 [TocTOSIHHBIH MEKTPUIECKUN TOK 20 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHutHble SBJICHUS 6 1.5 https://m.edsoo.ru/BULAFRBRA
24 DJNIEeKTpOMarHuTHas UHYKLHS 4 https://m.edsoo.ru/7QODSEL15
Uroro no pazgeny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB IT10
- 68 4 145

I[TPOTPAMME



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 KIIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m

KoauuecTBo yacoB

Kontpoabubie IIpakTuueckue

DJIeKTpOHHbIE (LM (ppPOBbIE)

NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoTbI padoTbI
Paznen 1. Mexanuveckue siBJIeHHUS
Mexanude 0
1.1 CHOC AABHACCITHE 1 CHOCODRL €10 10 1 https://m.edso0.ru/CEOGHRGTL
OTIMCAHHUS
1.2 BsaumogeiictBue Ten 20 1 https://m.edsoo.ru/UC1RQAF4C
1.3 3aKOHbBI COXpaHEHUs 10 https://m.edsoo.ru/SHEC3Y?25B
Wroro no pazgeny 40
Pa3nen 2. Mexannuyeckue KoJjie0aHus U BOJTHBI
2.1 Mexannueckue KoneOaHus https://m.eds00.ru/S5VIGSAI3
2.2 MexaHnueckue BOJIHbI. 3BYK 1 https://m.edsoo.ru/DHIJG8A50
Utoro no pazneny 15
Pa3gen 3. DjieKTpOMarHuTHOE M0JIe U 3JIeKTPOMATrHUTHBIE BOJIHBI
DnekTpoma o€ 1oJje
3.1 JICKTPOMATHITTHOC HOJE 1 6 2 https://m.edsoo.ru/DT98BBEY0
AIIEKTPOMArHUTHBIC BOJTHBI
Hroro mo pazneny 6
Pa3nen 4. CBeToBble sIBJICHUSI
4.1 3aKOHBI PacCIPOCTPaHEHHsI CBETA https://m.edsoo0.ru/HBN3NMK2M
4.2 JIuH3BI ¥ onTHYECKHE TPUOOPHI https://m.edso0.ru/20WNYKRX1
4.3 Pa3noxxeHue 6eoro cBeTa B CEKTP https://m.eds0o.ru/2Z5AHODTO
Hroro no pazneny 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. KBanroBbie iBJIeHUA

I/ICHyCKaHI/Ie H IOTJI0OIMCHUE CBETA

5.1 4 1 https://m.edsoo.ru/BKSE4AQQ8
aTOMOM
5.2 CtpoeHue aTOMHOTO siipa 6 https://m.edsoo.ru/U3WX2R6IB
5.3 SnepHble peakuu 7 https://m.edsoo.ru/TMMVY9VSF
Uroro no pazneny 17
Pa3nea 6. [loBTopuTe/bHO-0000IAK0 I MOYJIb
I1
6.1 OBTOPEHIE K 0bobILeHHe conepianis 9 2 https://m.edsoo.ru/JKQXVJ8BE
Kypca pusuku 3a 7-9 xiacc
Utoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



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




HOYPOUYHOE INIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBo 4acoB

KourtpoJbHbie

Bcero
padoThI

IIpakTH4eckune
padoThI

Jlara
U3y4yeHus

JIEKTPOHHbIE HU(PPOBBIE
o0pa3oBaTe/ibHbIE pecypChl

®du3nka — HayKa O PHUPOJIE.
SBnenus npuponasl. Gusnyeckue
SBJICHUSA

MexaHuueckue, TEIIOBBIC,

QJICKTPUICCKHUEC, MAaIrHUTHBIC,
CBCTOBBIC, 3BYKOBBIC ABJICHUA

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

https://m.edsoo.ru/116U53L6H

dusnyecKkre BEINIUHBI U UX
U3MEpPEHUE

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

Ypoxk-uccienoBaHue
"U3mepeHue TemnepaTypsl pu
TIOMOIITH KHKOCTHOTO
TEPMOMETpA U IaTYHKa
Temieparypst"”

https://m.edsoo.ru/VQGCNS8IMP

Kak ¢usuka u apyrue
€CTECTBEHHBIC HAYKH U3Y4arOT
npupony. EcrecTBeHHOHay4HBIN
MeTo]1 no3HaHus. Onucanue
(bu3MYECKUX SIBJICHHUH C
IIOMOLIBIO MOJEIEN
VYpok-uccnenosanue "l[IpoBepka
TUIOTE3bI: TaJbHOCTD MOJIETA
IIapyKa, MyIEHHOTO

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

https://m.edsoo.ru/QYLZITEMU



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

TOPH30HTAIBHO, TEM OOJIbIIIE,
4yeM OoJiblle BBICOTA ITycKa"
Ctpoenue BemiectBa. OIMBITHI,
JIOKa3bIBAOIIHE AUCKPETHOE
CTPOCHUE BEIECTBA

JIBM>KeHHE YacTHIL BEIlIeCTBA

https://m.edsoo.ru/F5PU40LYR

https://m.edsoo.ru/HQO31SN1F3

Ypoxk-uccienopanue «OnbIThI
10 HAOJIIOIEHUIO TEILIIOBOrO
pacIIUPEHUS Ta30B)»

https://m.edso0.ru/FT87UNTLS

10

ArperaTHbIe COCTOSHUS
BEIlECTBA

https://m.eds00.ru/STRDWACXM

11

12

B3aumocBs3b Mex Iy
CBOICTBaMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSAX M UX
ATOMHOMOJIEKYJISIPHBIM
crpoerreM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUH BOJIBI

Mexagnueckoe IBMKEHUE.
PaBHOMEpHOE 1 HEPABHOMEPHOE
JIBIKEHHE

https://m.edsoo.ru/AWM1DBI148

https://m.edsoo.ru/3W6CCIHB1

13

Cxopoctb. EAMHUIBI CKOPOCTH

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

14

Pacuer nytu u BpemeHun
JIBUKEHUS

https://m.edsoo.ru/PVHMNWAUA

15

WNuepuus. 3akoH HHEPIUU.
B3aumonaelicTBue TEI Kak
MPUYMHA U3MEHEHUSI CKOPOCTH
JBYKEHHS TEN

https://m.edsoo.ru/KX55101BX

16

IInoTHOCTE BemecTBa. Pacuer

https://m.eds00.ru/0S71X3DPS



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

17

18

Macchl 1 00beEMa Tejla IO €ro
IUIOTHOCTH

Jlaboparopnast pabora
«OmnpeneneHre MmIoTHOCTH
TBEPIOIO TEIA»

Pemenue 3agay mo teme
"[TnoTHOCTH BemecTna"

https://m.edso0.ru/OH22PX7CX

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

19

Cuna kak XxapakTepUCTHKa
B3aumoecTeus ten. Cuiia
ynpyroctd. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

Jlaboparopnast pabora
«V3y4eHune 3aBUCIMOCTH
pactspkeHus (aedopmariim)
NPY>KUHBI OT TIPHIIOKEHHON
CHJIBI»

https://m.edsoo.ru/PXXW6DHXE

21

22

SIBnenue Tarorenusa. Cuna
TAXKCCTHU

CBs13b MEX1y CHIION TSYKECTU U
Maccoii Tena. Bec Tena.
Pemtenne 3amaud mo treme "Cuiia
TsDKecTH"

https://m.edso0.ru/OCWJIXFENQE

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

23

Cuna TsKecTH Ha Ipyrux
ianerax. Guznueckue
XapaKTEPUCTUKHU TUIAHET

https://m.edsoo.ru/IM2DOKYLI

24

N3mepenune cun. JluHamomerp

https://m.edsoo.ru/IT1ZGKCKH

25

Bec Tena. HeBecomocTn

https://m.edsoo.ru/UA01SQ8RE

26

CrnosxeHue 1ByX CHII,
HANPaBJICHHBIX 110 OJHON

https://m.edsoo.ru/L6SNUZVZ8



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
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8

27

npsiMol. PaBHOEHCTBYIOMIAsA
CHII

Pemenune 3aga4d mo teme
"PaBHopeiicTByrOIIas cun"

https://m.edsoo.ru/MKPXDZNX5

28

TpeHue CKoNbKEHUS U TPEHUE
1okost. Tpenue B npuponae u
TEXHUKE

https://m.edsoo.ru/TA1IEOSMMH

29

JlaGoparopnas padota
«3ydeHne 3aBUCUIMOCTH CHUJTbI
TPEHUS CKOJIbXKEHUS OT CUJIbI
JIaBJICHUSI M XapakTepa
CONPUKACAIOIINXCS
IMOBEPXHOCTEN»

https://m.edsoo.ru/TAQP4B30A

30

Pemenne 3aJla4 Ha OIIpCACIICHUC

PaBHOJECUCTBYIOIIEH CHJIIbI

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

31

Pemenune 3agau nmo temaM: «Bec

Tenay, «['padpudeckoe
n3zo0paxxeHue cuimy, «Cuiby»,
«PaBHOZIEMCTBYIOIIAS CUI»

https://m.edso0.ru/T9V639RZF

32

KonTponpHas pabora 1o temam:

«MexaHndecKkoe JBUKCHUCY,
«Macca, II0THOCTBY, «Bec
tenay, «I'paduueckoe
n300paxeHue cuimy, «CHUibh

https://m.edsoo.ru/P4AROSWE4D

33

Jasnenue. CrnocoObl
YMEHBIIICHUS U YBETUYCHUS
JTaBJICHUS

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

34

JlaBnenue raza. 3aBUCHMOCTh

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



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
https://m.edsoo.ru/25TVM1FDL
https://m.edsoo.ru/544YMX9WR

35

36

JIaBJIEHMS ra3a oT 00bEMa,
TeMIepaTypbl

[lepenaua naBneHus TBEPABIMU

TCJIIaMH1, XUAKOCTAMU U ra3aMHu.

3akoH [lackang

JlaBlieHHE B ’KUJIKOCTH U Trase,
BBEI3BAHHOE JIEUCTBUEM CHJILI
TSKECTH

https://m.edso00.ru/CG5P0SNWO

https://m.edso00.ru/K7T1219UC

37

Pemenue 3amay mo reme
«JlaBIIeHNE B )KUIKOCTH U Tra3e.
3akoH ITackansg»

https://m.edsoo.ru/UHHC5RB6W

38

CooOmratomiuecs: cocy sl

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

39

I'mppaBnrueckuii mpecc

https://m.edso0.ru/67X2LF396

40

Manowmertpsl. [lopuiaeBoi
JKHUIKOCTHBII HAacOC

https://m.edso0.ru/5G846G718

41

Atmocdepa 3emmn. [Tpuunab
CYyILIECTBOBAHUS BO3AYILIHOM
o0omoukn 3emin. 3aBHCUMOCTD
aTMOC(EPHOTO TaBJICHHS OT
BBICOTHI HaJl YPOBHEM MODSI

https://m.edsoo.ru/DRQ6ZPW1M

42

43

44

Bec Boznmyxa. AtmocdepHoe
JTaBJICHUE

N3mepenue armochepHoro
nasienusi. Ot Toppuderm
3aBHCHMOCTH aTMOC(EPHOTO
JIaBIICHHS OT BBICOTHI HAJ
YpOBHEM MOps

https://m.edsoo.ru/PYRNEDISY

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

https://m.edsoo.ru/YWJFWMZI1J

45

bapomerp-anepoun.

https://m.edsoo.ru/MWBNXTP7GR



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
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ
https://m.edsoo.ru/WBNXTP7GR

46

AtmocepHOe 1aBiIeHnEe Ha
pa3IMYHBIX BBICOTAX
Pemenue 3amau no reme
"AtmocdepHoe naBiaeHue"

https://m.edsoo.ru/YWVWL5TA1

47

JlelicTBHE )KUIKOCTHU U ra3a Ha
MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuia

https://m.edso0.ru/SMG9FR466

48

JlaGoparopnas padota
«OnpeneneHre BhITAIKUBAIONICH
CHUJIBL, JENCTBYIOIEH HA TEIO,
MOTPYKEHHOE B KHUIKOCTh)»

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

49

50

51

Jlaboparopnas paboTa o Teme
«HccnenoBanne 3aBUCIMOCTH
Beca Tena B BoJie 0T 00bhEMa
IIOIPYKEHHOU B KUJKOCTb YaCTH
TeNa

IlnaBanue Ten

JlaGoparopnas paboTa
"KoHcTpyupoBanue apeomerpa
WJIM KOHCTPYUPOBAHUE JIOJIKU U
OIpelielieHuE €€
Ipy30H0bEMHOCTH"

https://m.edsoo.ru/OUOBGKKSW

https://m.edsoo.ru/UMAE9Q10Y

https://m.edsoo0.ru/BGOVBS63P

52

Pemenwne 3agau mo TemaMm:
«IInaBanue cynos.
BosznyxomnaBanue», «JlaBienue
TBEPJIbIX TN, )KUJIKOCTEH U
ra3oB»

https://m.edsoo.ru/R7VHLAG0Q

53

Mexannueckas pabota

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



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
https://m.edsoo.ru/R7VHLA60Q
https://m.edsoo.ru/1YIR6J7L5

54

55

56

MomHocTs. Enuannst
MOIITHOCTH
Vpok-uccnenoranue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOU IIPHU
noabEMe 1o jgecTHuie"
IIpocTteie MexaHu3Msbl. Poiyar.
PaBHOBecue cun Ha peruare

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

https://m.edsoo.ru/GDB065558

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

o7

KonTponbHas pabora o teme
«/laBrieHue TBEpABIX Tel,
SKUIKOCTEN U Ta30BY /
Bcepoccuiickas npoBepouHas
pabora

https://m.edso0.ru/DWLOWQXQZ

58

PesepHslii ypok. Pabota ¢
TEKCTaMH To TeMe «JlaBneHue
TBEPABIX TEJI, KUIAKOCTEN U
ra3oBy» / Bcepoccuiickas
mpoBepouHas paboTa

https://m.edsoo.ru/RFCSYB9FS8

59

Prruaru B TexHuke, ObITY U
npupoje. Jlaboparopuas pabora
«HccnenoBanue ycioBumn
PaBHOBECHS pbIUaray

0.5

https://m.edsoo.ru/KR7VOIXUT

60

Pemenue 3agay mo teme
«YCJOBUsI paBHOBECHSI pbluara

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

61

Koadduuument nonesnoro
NEHCTBUS MEXaHU3Ma.
JlaGoparopnas pabota
«M13mepenne KIIJI HaknoHHoM
TUTOCKOCTH

0.5

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



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
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW

62

63

64

Pemenue 3amau no reme
"Pabota, momHocTh, KIT/"
MexaHuueckasi 3HEPTHUsl.
Kunernueckas v noreHuuagbHas
SHEPTHUs

3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUU

https://m.edsoo.ru/VF5XBQLVS

https://m.edso0.ru/SHOE7HOYK

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

65

66

67

YPOK-3KCIIEPUMEHT IO TEME
"OKCIepUMEHTAIBHOE
OIIPENEIEHNE N3MECHEHUS
KUHETUYECKOHN U
MOTEHI[MATILHOM YHEPTUU TIPU
CKaTbhIBAaHUU TEJIA 110 HAKJIIOHHOM
MJI0CKOCTH"

KonTponbHas pabora 1o teme

«PaboTta 1 MOITHOCTh. DHEPTUSI»

PesepsHblit ypok. Pabota ¢
TEKCTAMU I10 TEME
"MexaHnuyeckoe aBrKeHue"

https://m.edsoo.ru/SM7E7YTZC

https://m.edsoo.ru/AECZ9T7EC

https://m.edsoo.ru/MJJPGGSA3

68

PesepBHeriit ypok. Pabora ¢
TekcTamu 1o teme "Pabora.
MomuiHoctb. DHeprus"

https://m.eds00.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



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

8 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

KoHnTtpoJubHbie

Bcero
padoTbI

IIpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTpOHHbIEe U (POBHIE
odpa3oBaTeibHbIE PeCypChl

OCHOBHBIE ITOJIOKCHUS
MOJICKYJIIPHO-KUHETHYECKOM
TEOPUH U UX ONBITHBIC
MOATBEPKICHUS

Macca u pazmep aTOMOB U
MOJIEKYI

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

https://m.edsoo.ru/OMIN4E3EH

Mogenu TBEPIOTO, KUAKOTO U
ra3o00pa3HOro COCTOSIHUN
BEIIICCTBA

OOBbsicHEHHE CBOMCTB TBEPIOTO,
JKUJIKOTO U Ta3000pa3HOro
COCTOSTHUH BEIIECTBa HA OCHOBE
MIOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKON TEOpUN

Kpucranmmyeckue u aMmoppHbIe
Tena

CMaunBaHUE U KalmWJIAPHOCTD.
HOBCpXHOCTHOG HaTSIXCHUC

https://m.edsoo.ru/HVW3WMRAS5

https://m.edso0.ru/DJYTZQHS83

https://m.edso0.ru/8G73PVM40

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

TennoBoe pacMpeHue u
cKaTue

https://m.edsoo.ru/ISN30OKS8L

Temnepatypa. CBsi3b
TEMIIEpaTypbl CO CKOPOCTHIO
TEIJIOBOTO ABM)KEHUSI YACTHII

https://m.edso0.ru/5XSV6F15B



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

10

11

Baytpennsist sneprusi. Crioco0st
U3MEHEHUs BHYTPEHHEN SHEPTUn
Bune Tennonepenaun
VYpok-koHbepeHIus
"[IpakTHyecKoe NCIOJIb30BAHNE
TEIUIOBBIX CBOICTB BELIECTB U
MaTepUajoB B LIEAX
sHeprocOepexeHus"

https://m.edsoo.ru/BBVCI9MH6

https://m.edsoo.ru/WF4J3070P

https://m.edsoo.ru/UU910QFZW

12

KomnuectBo Temnortel. Y neapHas
TEIUIOEMKOCTD

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

13

YpaBHeHHE TEMI0BOrO OaaHca.
TennooOmeH u TenaoBoe
paBHOBecHE

https://m.edsoo.ru/P52QUVQJE

14

15

JlaGoparopnas padota
"HccnenoBanue IBICHUS
TEIJI000MEHa MPU CMENTUBAHUH
XOJIOAHOU U ropsiueid BOJbI"

PacueTt xonmuecTBa TCIIJIOTHI,
H606XOI[I/IMOFO JJIA HarpeBaHus
TCJIa U BBIACIIKICMOI'O UM IIpU
OXJTaXJICHUNU

https://m.edsoo.ru/FR2N6N5GV

https://m.edsoo.ru/JSMRA1APW

16

Jlaboparopnas paboTa
"Onpenenenue yaenabHON
TEIMJIOEMKOCTH BelecTna”

https://m.edso0.ru/401T1ZJAH

17

18

DHeprus TOIIMUBA. Y IeNbHas
TEIUIOTa CrOpaHus

[LtaBnenne u oTBEpACBAHUE
KPUCTAJUIMYECKUX TEJL.

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

https://m.edsoo.ru/JHES5A1PJF



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
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF

19

VY aenbHas TEIUIOTA TUIABJICHUS
JlaGoparopnas padota
"OnpeneneHue yaeabHON
TEIJIOTHI IJIaBJIeHus Jbpaa"

https://m.edso0.ru/LCOXVHGHD

20

[TapoobOpazoBanue u
KoHieHcauus. Mcriapenue

https://m.eds00.ru/CQG4DQKML

21

Kunienue. Y nenbHas Temiora
napooOpa3zoBaHus U
KOH/ICHCAIIUU. 3aBUCHMOCTh
TEMIIEPATYPHI KATICHUS OT
aTMoc(hepHOTO JAaBJICHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BnaxuocTs Bo3ayxa.
JlaGopaTopnas pabota
"OnpeneneHne OTHOCUTEIbHOM
BJIYKHOCTH BO31yxa"

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

23

24

Pemenue 3aau Ha onpeeneHue
BJIQYKHOCTH BO3/yXa

[TpuHIUIIBI paOOTHI TETIIOBBIX
nsurareneif. [laposast TypOuHa.
JlBurarenb BHYTPEHHETO
CropaHus

https://m.edsoo.ru/N4XJEXGAL

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

25

KIIJI TermoBoro aBuraress.
TensioBBIE ABUTATENN U 3aIllUTa

OKpYKaroIen cpeibl

https://m.edsoo.ru/UJA3DRDOH

26

3aKOH COXpaHEHUS U
MPEBPALIECHUS YPHEPTUH B
TEIUIOBBIX ITPOLIECCAX

https://m.edso0.ru/B1KX6RPQ9

27

[ToaroToBka K KOHTPOJIBHOU

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



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
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C

28

pabote o Teme "TernoBbie
siBlIcHUS. MI3MeHeHue
arperaTHeIX COCTOSHUMN
BenecTna"

KonTpoabsnas pabora o teme
"TemnoBble IBICHUS.
N3MmeneHue arperaTHbIX
COCTOSIHUM BemecTna"

https://m.edso00.ru/0X03133KU

29

OnexkTpusanusd ten. [[Ba pona
AJIEKTPUYECKUX 3aPAJIOB

https://m.edsoo.ru/9E85KDOQMD

30

Ypok-uccrienoBanue
"DnexTpu3anus Tel UHAYKIUen
Y TIPU CONTPUKOCHOBEHUU"

https://m.edsoo.ru/JALQFKG67J

31

BiaumopeiicTBue 3apsiKeHHBIX
ten. 3akoH Kynona

https://m.edsoo.ru/LIJCQZZS9

32

DJIEKTPUUYECKOE TOJIE.
Hanpsxennocts
anekTpudeckoro noss. [puamun
CYNEPHO3ULUH IEKTPUUECKUX
nojen

https://m.eds00.ru/N79CZ2GZ1J

33

Hocwurenu snekrpuueckux
3apsI0B. DJIIEMEHTapHbIN 3apsii.
Ctpoenue aToma

https://m.edsoo.ru/AFOIKADMYV

34

35

[IpoBOHUKH U TUITEKTPUKH.
3aKOH COXpaHEHUs
JIEKTPUUECKOrO 3apsiaa

Pemenue 3agay Ha npuMeHEHUE
CBOWCTB 3JIEKTPUYECKUX 3aps0B

https://m.edsoo.ru/U8JR991PB

https://m.edsoo.ru/SXWWOSWJ5



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
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5

36

DNEeKTPUYECKUHA TOK, YCIOBHS
ero cyuiectBoBanus. MlcTouHuKH
INEKTPUUYECKOTO TOKA

https://m.edsoo.ru/ISIMP3J3M

37

JlerCcTBUA 3JIEKTPUYECKOTO TOKA

https://m.edso0.ru/Q8WUTCKVT

38

VYpok-uccnenosanue "/leficTeue
AIEKTPUUYECKOTO MO Ha
MIPOBOJIHUKY U JUJICKTPUKHU"

https://m.edsoo.ru/ZHMKZM4JU

39

DIIEKTPUUYECKHI TOK B METaIaX,
JKUJIKOCTSIX M ra3ax

https://m.edso0.ru/E4CO0O0YPF

40

DnekTpuyeckas 1enb u eé
COCTaBHBIE YaCTH

https://m.edsoo.ru/ROW7KUDDO

41

Cuna Toka. JlaboparopHas
pabota "M3mepenue u
peryJMpoBaHue CUIIbI TOKA"

0.5

https://m.edsoo.ru/Q9LHH7UNJI

42

DNeKTpUYECKOoe HalpsyKEHUE.
Bonbsr™merp. JlabopaTopHas
pabota "M3mepenue u
peryaupoBaHue HanpsHKeHUs "

0.5

https://m.edsoo.ru/X7P0JOFGH

43

ConpoTHUBIIEHHE MPOBOIHUKA.
VY nenpHOE CONPOTUBIICHUE
BElIeCTBa

https://m.edsoo.ru/ESU05PCAG

44

Jlaboparopnas padota
"3aBUCHUMOCTD 3JEKTPUUYECKOTO
COINPOTHUBJICHUS TPOBOJHUKA OT
€ro JUTUHBI, TUIOIIA/IH
MOTIEPEYHOT 0 CEUYCHHUS U
Marepuana"

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

45

3aBHCHUMOCTH CHJIBI TOKA OT

https://m.edsoo.ru/VEZPE7Q80Q



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

46

HanpsokeHus. 3akoH Oma Jist
y4dacTKa Lenu

JlaGopaTopnas pabota
"UccaenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
pE3UCTOP, OT COMPOTHBIICHUS
pe3ucTopa U HaNpsHKEHUsS Ha
pesucrope"

https://m.edsoo.ru/X5THIN3RM

47

IlocnegoBaTenpHOE U
napajieJIibHOC COCANHCHUA
IMPOBOIHHUKOB

https://m.edso0.ru/HJ9903493

48

JlaGopaTopnas pabota
"IIpoBepka npaBusa CiI0KEHUs
HaIPSOKEHUN IIPU
HOCJIeI0BATEIbHOM COEIMHEHUH
JIBYX PE3UCTOPOB"

https://m.edso0.ru/VQ3VYPOTS8

49

Jlaboparopnas paboTa
"[IpoBepka npasuiia Juisi CUIIbL
TOKa IPH MapajlIeIbBHOM
COEIMHEHUU PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

o1

Pemrenne 3ana4 Ha mpuMeHeHNE
3akoHa OMa U1l pa3IM4HOrO
COECIMHEHUS IPOBOTHUKOB
Pabora u momrHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa-Jlenna

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

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

52

Jlaboparopnas paboTa
"Onpenenenue padoThl U
MOIIHOCTH 3JIEKTPHYECKOTO

https://m.edsoo.ru/VR92V8JHA



https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA

53

54

ToKa"

DJIEKTPUUYECKHUE LIETTH U
HNOTPEOUTENH SIIEKTPUUECKON
sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

ITocTosTHHBIE MAarHUTHI, KX
B3aUMOJIEVICTBUE

https://m.edsoo0.ru/1L3KZ2XLM

https://m.edsoo.ru/KL1ZHIKQF

55

VYpok-uccnenosanue "M3yuenue
HOJIEN MOCTOSIHHBIX MArHUTOB"

https://m.edso0.ru/1GL7RJQOR

56

MaruutHoe nojie. MarautHoe
moJie 3eMJIN U €ro 3HaYeHUe IS
’KU3HU Ha 3eMiie

https://m.eds00.ru/R3XXJCRVK

57

[ToaroroBka Kk KOHTPOJIBHOU
pabore 1Mo Teme
"DneKkTpudecKue 3apsibl.
3apsiKEHHbIE TeJla U UX
B3auMoaeicTeus. [1ocTosSHHBIM
3JIEKTPUYECKUNA TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KonTponbsHnas pabora o teme
"DneKTprUUecKue 3apsbl.
3apsKeHHbIE Tella U UX
B3anMoercTBus. IlocTOSHHBIN
ANeKTpUYecKuit Tok" /
Bceepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/ZISSW4Z7W

59

Pesepsuslit ypok. Pabora ¢
TekcTaMu 110 TeMe "TlocTosTHHbBIN
JNEeKTpUYeCKui ToK" /
Bceepocculickas npoBepoyHas

https://m.edsoo.ru/EQRLKPT1U



https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

60

61

pabota

OneiT Opcrena. MaruutHoe
I10JIE JIEKTPUYECKOTO TOKA
MarauTHoe 11oJie KaTylKH C
TOKOM

[TpuMeHeHHE IIEKTPOMArHUTOB
B TexHuke. JlabopaTopHas
pabora "M3yueHue nencTBus
MarHUTHOTO TIOJIS HA TIPOBOTHUK
¢ TokoM"

0.5

https://m.edsoo.ru/PC1DMV4ID

https://m.edsoo.ru/KG8XDIUWD

62

DJEeKTPOABUTATENb TOCTOSHHOTO
TOKa. Mcronb3oBanue
aJIEKTpoABUTATEIEH B
TEXHUUYECKUX YCTPOUCTBAX U Ha
Tpancnopte. JlaboparopHas
pabora "KoncrpyupoBanue u
u3ydeHue padboThl
AJeKTpoaABUrarens”

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

63

64

OnbiTel @apazes. 3aK0H
AJIEKTPOMArHUTHOW MHTYKIIUH.
[IpaBuno Jlenna

Onekrporeneparop. CrocoOs
IIOJIYYEHMS DIIEKTPUUECKON
SHEPruu. DJIEKTPOCTAHIINH Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPIruu

https://m.edsoo.ru/YSDW34FV0

https://m.edsoo.ru/LM1C70D7A

65

[TonroroBka Kk KOHTPOJILHOM
pabote mo Teme
"DNeKTpUUECKUE U MarHUTHBIE

https://m.edsoo.ru/GFS9PNC8B



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A
https://m.edsoo.ru/GFS9PNC8B

66

SABJICHUS"

KonTponbHas paboTa o teme
"DNeKTpUYECKUE U MAarHUTHBIC
aBjeHUs"

https://m.edsoo.ru/APBXXTADS

67

PesepsHslit ypok. Pabora ¢
TekcTaMu 110 TeMe "TeIioBrle
ABJICHUS"

https://m.edso0.ru/4B8GKYQ1X

68

Pesepsunlii ypok. Pabora ¢
TeKCTaMU 110 TeMe "MarauTHbie
SIBJICHUS"

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIMYECTBO YACOB I10
[TPOITPAMME

68

145



https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KIIACC

Ne
n/n

Tema ypoka

KoJgnuecTBo yacos

KounTtpoJbHbie

Bcero
padéoTsl

IIpakTu4yeckue
padoTbI

Jara
H3ydyeHHUs

DJlIeKTpOoHHbIEe U (POBHIE
oOpa3oBaTebHbIE PecypChl

Mexannueckoe IBHKEHHUE.
MarepuanbHas TOUKa

https://m.edsoo.ru/UP3188VVCD

Cucrema oTcuera.
OTHOCUTEIBLHOCTh
MEXaHUYECKOTO JIBIIKCHUS
PaBHOMEpHOE TIpsAMONMHEITHOE
IBIDKEHUE

HepasroMepHOE psIMOIIMHETHOE
nBwxenue. CpeaHsis u
MTHOBEHHAsi CKOPOCTh

https://m.edsoo.ru/UWFLOQ33T

https://m.edsoo.ru/E65RWOZK0

https://m.edsoo0.ru/L043PYTGB

[IpssmonnHerHOE
PABHOYCKOPEHHOE JIBUKCHHE.
Yckopenue

https://m.edsoo.ru/SKUYWCHBO0

CxopocThb MPSMOTMHEHHOTO
PaBHOYCKOPEHHOTO JABUKEHUS.
I'paduk ckopoctu

https://m.edsoo.ru/HXCDF3ZC8

JlaGopaTopnas pabota
"OnpeaeneHnue yCKOpEeHUs Tema
[IPU PAaBHOYCKOPEHHOM
NBU>KEHUHU 110 HAKIIOHHON
mI0CKOCTH"

CBo0Ooauoe nagenne teix. OnbITh
Tammnes

https://m.edsoo.ru/1IKKINJFO8

https://m.edsoo.ru/NMQA4GGEQ



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
https://m.edsoo.ru/NMQA4GGE0

PaBHOMEpHOE NBHKEHHE 11O
okpyxHoctu. [lepuon n gacrora

9 . https://m.edsoo.ru/PVRBIDTTH
oOpamenus. JInHelHas U yriioBas
CKOPOCTH

10 Henrpoctpemmrensiioe https://m.eds00.ru/O5L FGWFZY
YCKOpCHHUE

11 Hepseiid sakon Hetorowa. Bexrop https://m.edsoo.ru/T4ADTURL3K
CHJIBI
Bropoii 3akon HeroToHa.

12 . https://m.edso00.ru/5A28NGVEV
PaBHOmelicTBYIOImAs cuna

13 Tperit sakon HpioTowa. https://m.eds00.ru/XPEY G64RM
Cynepno3unus cui
P

14 CHICHIC 3a/1a Ha NPHMCHCHIC https://m.eds00.ru/GEM2S4HK9
3akoHoB HeroTona

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

16 Pewuterye sagas 1o Teme «Cuia https://m.eds00.ru/HML1AMN12
YIPYTOCTHY
JlaGopatopnas pabota

17 «OmnpeneneHne KeCTKOCTH https://m.edsoo.ru/T4APAJAFV1
MPY>KUHBDY

18 Cuiia TpeHus https://m.edsoo.ru/B4AWPRAS8I7

19 Pemenue sanad mo reme «Cuna https://m.edsoo.ru/PJIDH2DCIT
TPCHUS
JlaGopartopnas pabota

20 "Onpenenenue KodppureHTa https://m.edsoo.ru/C56RD8KX8
TPEHUS CKOJIbKEHUA"

21 Pemerue 3anad 1o Teme "3akoHe! https://m.eds00.ru/VT3T38KBU

Hetorona. Cuna ynpyroctu. Cuia



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
https://m.edsoo.ru/VT3T38KBU

22

TpeHus"

Cuna TsSDKECTH U 3aKOH
BCEMUPHOTO TSTOTEHUS.
YckopeHnre cBOOOTHOTO IaICHHS

https://m.edsoo.ru/MEETXGF60Q

23

VYpoxk-koupepennus "J[Brxenne
TEJI BOKPYT T'PaBUTALIMOHHOTO
nenTpa (ConHeyHas cucrema).
lNanaktuxun"

https://m.edsoo.ru/BLGGQ9259

24

Pemenue 3amay no teme "Cuna
TSPKECTU U 3aKOH BCEMHUPHOTO
TATOTEHUS"

https://m.edsoo0.ru/VV02GV8YAT

25

[IepBast kocMu4ecKas CKOpPOCTb.
HesecomocTs n neperpysku

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

26

PaBHOBecue marepuaibHOI
TOYKU. AOCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHOW OChIO BpalllCHUS.
MowmenT cunsl. LlenTp Tsxectu

https://m.edsoo.ru/AONEMB459

27

PaBHOBecue marepuanbHOI
TOYKU. AOCOIIOTHO TBEPIOE TEIO.
PaBHOBecue TBEpAOrO TENA C
3aKpEIUIEHHOW OCBIO BpalllCHUS.
MowmenT cunsl. LlenTp Tsxectn

https://m.edsoo.ru/GAMQWA4SLS

28

Pemenne 3anad mo reme
"MowmenT cunsl. Llentp Tsxectn"

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

29

[ToaroroBka Kk KOHTPOJILHOM
pabore 1o Teme "MexaHnueckoe
nBmkenue. Bzaumonericreue ten"

https://m.edsoo0.ru/8D7SUV X5J



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
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

30

KoHnTpoabsHas padora o reme
"MexaHn4ecKoe IBIKEHUE.
Bsaumonerictsue Ten"

https://m.edso00.ru/J1BOUJ2YG

31

HNmnynsc Tena. iMynbe cuiibl.
3aKOH COXpaHEHUs UMITYJIbCa.
Yupyroe u HEynpyroe
B3aNMOJICHCTBHE

https://m.edsoo.ru/7PI5SBWQD2

32

Pemenue 3amau no treme "3akoH
COXpaHEeHHUs ummyJsbca"

https://m.edsoo.ru/LQO6EH8F9

33

VYpoxk-koHpepennus "PeakTuBHOE
JIBJKEHHE B IPUPOJE U TEXHUKE"

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

34

Mexanuueckas paboTa u
MOIITHOCTh

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

35

36

Pabota cumbl TS)KECTH, CUITBI
YIPYTOCTH U CUJIbI TPEHUS

JlaGopartopnas padota
«Ormpenenenne padOThI CHITBI
TPEHUs TIPU paBHOMEPHOM
JBYO)KEHUU TeJa T10
TOPH30HTAJILHOW TOBEPXHOCTH»

https://m.edsoo.ru/Y4H20MDHI

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

37

CBs13b SHEPTUU U PabOTHI.
[TorenuumanbHas sHEpPrus

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sueprusi. Teopema
0 KMHETHUYECKOW SHEPTHH

https://m.edsoo.ru/M\WKXL7NXVR

39

3aKOH COXpaHEHUs SHEPTUU B
MEXaHUKe

https://m.edsoo.ru/FMM2S69EB

40

JlaGopaTopnas pabota
«M3yueHne 3aKoHa COXpaHEHUS

https://m.edso0.ru/0TVK8KJIXB



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
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB

41

42

SHEPTUNY

KonebarenpHoe IBMIKEHUE H €TI0
XapaKTePUCTUKU

3aryxaroiye KojeOaHusl.

BoinyxxneHHble KoneOaHusl.
Pesonanc

https://m.edsoo.ru/SEQ3BHBZ3

https://m.edsoo.ru/I3ZKD2M12

43

MaremaTtuueckuid U Npy>KUHHBIN
MAasITHUKH

https://m.edsoo.ru/O71PZDM11

44

Ypoxk-uccienoBaHue
«3aBUCUMOCTh MIEpPUOJIA
KOJIEOAHHH OT KECTKOCTH
MPY>KUHBI U MacChl TPy3a»

https://m.edsoo.ru/BACAG6R4KS

45

[IpeBpamenue sHeprun npu
MEXaHUYECKUX KOJICOaHHIX

https://m.edsoo.ru/RPN7BUG55

46

JlaGopaTopnas pabota
«Ornpenenenue 4acToThl U
MeproJIa KOJICOaHUH MPYKUHHOTO
MasiTHUKAY

https://m.edsoo.ru/FV1Y2NUGC

47

JlaGoparopnas padota
«IIpoBepka HE3aBUCUMOCTH
nepuoza kKojaebaHuii rpysa,
MOJIBEIIEHHOT0 K HUTHU, OT MacChl

rpy3a»

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

48

Mexannueckue BoJHEL. CBOiicTBa
MEXaHHYECKUX BOJIH.
[IpononbHbIE U TONIEpEYHBIE
BOJIHBI

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

49

VYpok-koHbepeHIus

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



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
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV
https://m.edsoo.ru/6PN0HXSJA

"MexaHU4YeCKHUE BOJIHBI B
TBEPAOM Tene. CeilicMuueckue
BOJIHBI"

50

o1

3Byk. Pacnipoctpanenue u
OTpakKeHHE 3BYyKa

Ypok-uccienoBaHue
"HaOmrogeHue 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"

https://m.edsoo.ru/NTZLRXDB5

https://m.edsoo.ru/SRPRGGZV8

52

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pe30HaHC

https://m.edsoo.ru/AOY3HSN3G

53

Ypok-koHpepeHIus "YiabTpa3sByk
U uH(pa3ByK B IPUPOJIE U
TeXHHUKE"

https://m.edsoo.ru/AU3Z0S07U

54

55

[TonroroBka Kk KOHTPOJILHOM
pabote o Teme "3aKOHBI
coxpaHeHusd. MexaHnyeckue
KOJIcOaHUS ¥ BOJTHEI"

KontponbHas pabora mmo reme
"3aKOHBI COXPAHEHHUS.
Mexannueckue KoueOaHus u
BOJIHBI"

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

https://m.edsoo.ru/ZVD7Z44\VH

56

DNEeKTpOMarHUuTHOE TOJIE.
DNEeKTPOMarHUTHHIE BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

CBolicTBa AJIEKTPOMArHUTHBIX
BOJIH

58

Ypok-koudpepennus "lllkana
3JEKTPOMArHUTHBIX BOJIH.
HUcnons3oBanue

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



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
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03

59

3JEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOMH CcBs3U"

VYpok-uccnaenosanue "M3yuenue

CBOMCTB OJICKTPOMAruuTHBIX BOJIH

C IIOMOILLI0 MOOUJIBHOTO
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemenne 3a/la4 Ha OIIPCACIICHUC
4aCTOThI U AJIMHBI
BHCKTpOMaFHHTHOﬁ BOJIHBI

https://m.edsoo0.ru/\WIGCO6QSN

61

DneKTpOMarHuTHas mpupoaa
cBera. CKOpOCTh CBETA.
BosHOBEIE CBOMCTBA CBETA

https://m.edsoo.ru/ZFGOBMGFX

62

63

Hcrounuku cBera.
[IpssMmonuHeiHOEe
pacrpocTpaHeHHEe CBETa.
3armenusa Connna u JIyHbl

3aK0OH OTpa)KEHUS CBETA.
3epkana. Pemenue 3a1a4u Ha
MIPUMEHEHHE 3aKOHA OTPAKECHUS
cBeTa

https://m.edsoo.ru/NLIADWAXN

https://m.edsoo.ru/QONUKCDOB

64

[Ipenominenue cBera. 3akoH
MPEJIOMIICHHUS CBETA

https://m.edsoo.ru/NF1PZFEV3

65

66

[TosHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Vcrmonp30Banne MOJTHOTO
BHYTPEHHETO OTPaKECHUS B
ONTHYECKUX CBETOBOJAX

JlaGoparopnas padota
"UccnenoBanue 3aBUCUMOCTH

https://m.edsoo.ru/FZ7HV6E2W

https://m.edsoo.ru/R800IT10S



https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS

yTJIa IIPEIOMIIEHUS CBETOBOTO
Jqy4a OT yIJIa NaJeHus Ha

nn

rpaHuiie "BO3AyX-CTEKIIO

67

Ypok-koH(pepeHus

"W cmonp30BaHue TOITHOTO
BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, OIITHKOBOJOKOHHAS
CBA3b"

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

68

JInusel. OnTuueckas cujia TUH3EI

https://m.edsoo.ru/ZV702L97F

69

IToctpoenne n3obpaxkeHuii B
JMH3aX

https://m.edsoo.ru/MWU2YHLIN

70

Jlabopartopnas padota
"Omnpenenenue GoKyCHOTO
PACCTOSIHUS ¥ ONITHYECKOM CHJIBI
coOuparoriei JTUH3bI"

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

71

Ypok-koH(pepeHIus
"OnTH4ecKre TUH30BEIE
npudopsr"

https://m.edsoo.ru/KKVVRKOP3D

72

I'ma3 xak onTuyeckas cuctema.
3peHue

https://m.edsoo.ru/KP1ACI9PW

73

Ypok-koupepenuus "edhexTs
3penust. Kak coxpanuts 3peHue"

https://m.edsoo.ru/ZKWLQ3CHI

74

75

Paznoxxenne Gemnoro ceera B
cnektp. OnbiTel HetoTOHA.
CrnoxeHue CeKTpabHbIX
uBeToB. Jlucnepcust cBeta

Jlaboparopras padota "OmbIThI
TI0 PA3JIOKEHUIO OEJI0ro CBEeTa B

https://m.edsoo.ru/ZPREN4D5V

https://m.edsoo.ru/E518L6TCH



https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
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

CIEKTP ¥ BOCHPHUSATHIO IIBETA
IpeIMETOB MPH UX HAOIIOICHUN
yepes3 1BeTOBbIe PriIbTphI"

Ypok-nipaktukym "BosHoBbIE

76 CBOICTBA CBETA: AUCIIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
unTepdepenius u nudpaxuus”
O P

77 meIThL Pesepgopaa i https://m.edso0.ru/P922QVFIV
IUTaHETapHast MOJIEIh aTOMa
II bopa. M

78 OFTYAIATR S0pa. NOASIE aToMd https://m.edsoo.ru/OBJPHEO0G2
bopa
Hcnyckanue 1 moriomieHue cBera

79 aroMoM. KBauTsl. JInneituateie https://m.eds00.ru/MILRTHPCO
CHEKTPHI
VYpok-npaktukym "Habnronenue

80 " https://m.edsoo.ru/7TNCLNW296
CTIIEKTPOB HCITyCKAHUS

81 PamnoakTHBHOCTD U €€ BUIBI https://m.edso0.ru/22H32JWLM
C .

82 TPOCHHE aTOVHOTO apd https://m.edsoo.ru/IRVESKOFK
Hyxnonnas mozneins
P .

83 AUHOAKTHBHBIC NPCBPATICHIT https://m.edsoo.ru/RA796 TPSP
Nsotomnsl
P :

84 " CHICHIE SAAat TIO TENE | https://m.eds00.ru/WX2HQP2S6

PannoakTuBHBIC TpEeBpaIICHAS

85 [lepuon nomypacnana https://m.edsoo.ru/WZDJCOE87
VYpok-koHbepeHIs

86 "PagroakTUBHBIC U3IIyYCHUS B https://m.edso00.ru/X1J4002C4
pUPOJE, MEAUIIMHE, TEXHUKE"
SnepHsie pe .3

87 JACPHDIE PEATHII. JAKOTE htps://m.eds00.ru/Y OQ2XMKOO

COXpaHEHHMS 3apsA0BOTO U



https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0

88

89

90

MaccOBOTO YHUCEII
DHeprus CBsI3U aTOMHBIX SIIED.
CBs13b Macchl U SHEPIUH
Pemenue 3aau o teme
"SAnepHble peakuun"

Peakuuu cunTe3a u geneHus

aaep. UCTOUHUKM SHEprumn
Connua u 3B€37

https://m.edsoo.ru/NSTEUFIO3

https://m.edsoo.ru/OD4KHLQ4T

https://m.edsoo.ru/RMBFOQBND7

91

Ypok-koHpepenmus "SAnepuas
sHepreTuka. JlencrBus
PaAMOaKTUBHBIX U3JIyY€HUN Ha
JKUBBIE OpPTraHU3MBI"

https://m.edsoo.ru/QTNWFW90Q

92

93

[ToaroroBka Kk KOHTPOJIBHOU
pabore 1Mo Teme
"D1eKTPOMArHUTHOE MOJIE.
ONEeKTPOMAarHUTHBIE BOJIHBI.
KBanTtoBrble siBnenus"

KontponbHas pabora mmo reme
"DJIeKTPOMArHUTHOE TIOJIE.
DIEeKTPOMarHUTHbIE BOJIHBI.
KBanToBbIC siBIeHUS"

https://m.edsoo.ru/TBOXB9TUQ

https://m.edsoo.ru/5SUTJAFD6U

94

[ToBTOpenue, o6o0IIEHHE.
JlaGopaTopHbie paboThI MO KypCy
"B3zaumopencreue Tea"

https://m.edsoo0.ru/2GFCLJOJJ

95

[ToBTOpenue, o6o0IIeHHE.
Pemienue pacueTHbIX U
Ka4eCTBEHHBIX 3aa4 110 TEME
"TernnoBsie MpoIecch”

https://m.edsoo.ru/MMJINLZOSQ



https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
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https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ

96

97

[ToBTOpenue, o6ob6mEeHHE.
Pemenne pacueTHbIX 1
Ka4eCTBEHHBIX 3314 10 TEME
"KII[ TerioBbix nBurareneit”

[ToBTOpeHue, o6o0mIEHHE.
Pemenue pacueTHbIx U
KayeCTBEHHBIX 3a/a4 [0 TeMe
"KIIJI snekTpoycTaHOBOK"

https://m.edsoo.ru/H7HKU30G3

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpenue, o6obIICHKE.
JlaGopaTopHublie pabOTHI 10 KypCy
"CBeTOBBI€E gBJIeHUA"

https://m.edsoo.ru/FK30FENRHX

99

100

[ToBTOpenue, 0606menue. Pabora
C TEKCTaMH 110 TeMe "3aKOHBI
COXpaHEHHUS B MEXaHHUKe"

[ToBTOpenue, o600meHue. Pabora
¢ Tekctamu 110 Teme "Koaebanus
Y BOJIHBI"

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

https://m.edsoo.ru/L3YKVIINT

101

[ToBTOpenue, o6o0menue. Pabora
¢ Tekctamu 110 Teme "CBeTOBbBIE
SIBJIEHUS"

https://m.edsoo0.ru/LG3271SQ6

102

[ToBTOpenue, o6o0uienue. Pabora
¢ Tekctamu 1o teme "KBaHToBas
u siiepHas puzuka"

https://m.edsoo.ru/W7IE16NU8

OBIIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

102
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https://m.edsoo.ru/W7IE16NU8




IMPOBEPSEMBIE IIPEJIMETHBIE PE3YJIBTATBI OCBOEHUSI
OCHOBHOMU OBPA3OBATEJBHOU MTPOTPAMMBI OCHOBHOI'O
OBIIEIO OBPA3SOBAHUS

7 KJIIACC

Kon
NMpoBepPsieMoOro
pe3yJjbTara

IIpoBepsiemble MpeMeTHBIE Pe3YJIbTATHI 0CBOEHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

11

HUCIIOJIb30BATh U3YUCHHBIC ITOHATHA

1.2

pas3inuaTb ABJICHUA I10 OIMHMCAHHUIO HUX XAPAKTCPHBLIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPHUPYIOIIUX TAHHOC (1)I/ISI/IIICCKOG SIBJICHHUC

1.3

pacro3HaBaTh HPOSIBJICHHE H3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpY’KaloIleM MHpE, B TOM 4Hcie (Pu3nyecKue SBICHHUSA B MPHPO/IE,
IIPU 3TOM NEPEBOAUTH NMPAKTHYECKYIO 3a7adyy B y4EOHYIO, BBIIEIATh

CYIIIECTBEHHBIC CBOMCTBA (MMPU3HAKH) (DU3HMUECKUX SBICHUI

1.4

ONMMCHIBATh M3yUYEHHbIE CBOWCTBA Tel M (DU3UYECKUE SIBICHMUS,
UCHONB3yd (PU3WUECKHEe BEIWYHMHBI, MPH ONHCAHUU NPABUIHHO
TPakTOBaThb (PU3MUECKUNA CMBICA HCHOJB3YEMbIX BEJIIMYUH, UX
0003HaYeHHSI U €TMHULBI (PU3UUECKUX BEJIMYMH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIIME JIAHHYIO (U3MYECKYI0 BEJIMYUHY C  JPYTUMH
BEIMYMHAMHU, CTPOUTh TIpaduUKd  U3YyYEHHBIX  3aBUCHUMOCTEH

(I)I/I3I/I‘-IQCKI/IX BCJINYHH

1.5

1.6

XapaKTepru30BaTh CBOWCTBA Tel, (PM3UUECKHE SBICHHS M TPOILECCHI,
UCIIOJB3YSl M3YYEHHBIE 3aKOHbl, IIPM OTOM J1aBaTh CJIOBECHYIO
(GOopMYyIHpPOBKY 3aKOHa W  3alUCBIBaTh €0  MaTeMaTHYecKoe

BBIPAKEHUE

OOBSICHATH (U3NYECKHE SBICHHSA, MPOIECCHl U CBOMCTBA TEN, B TOM
YUCIE€ W B KOHTEKCTE CHUTyalludl NPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBISIBIATh NPUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JOrmyYecKux mIaroB ¢ omopod Ha 1 — 2
U3YYEHHBIX CBOMCTBa (hU3MUECKUX SBICHUM, (PU3MUECKUX 3aKOHA WIIH

3aKOHOMCPHOCTHU

1.7

pemars pacyéTHble 3a1a4d B | — 2 nelcTBHS, UCHOJB3Ysl 3aKOHBI U




(hopmyIibl, CBA3BIBaIONIME (PU3HMUECKUE BEIMYMHBI: HA OCHOBE aHaIN3a
YCIOBUA 3aJayd 3allMChIBaTh KPaTKOE YCIOBHE, MOJCTAaBIATh
(buzmveckrue BeTUYUHBI B (POPMYIIBI M POBOJAUTH PACUEThI, HAXOIUTh
CIIPaBOYHBIC JJAHHBIC, HCOOXOAUMBIC ISl PEIICHUS 3a/1ad, OIICHUBAThH

PEAUTUCTUYHOCTD OYUYEHHOW (PU3NYECKON BETUYHHBI

1.8

1.9

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEHIUTh MPH MOMOIIU
(U3NYECKUX METOJOB, B OINHWCAHUM HCCIICJAOBAHUS  BBIJCIATH
npoBepsieMoe  MpeArnojoxkeHue  (TUMoTe3y),  pasiauyarb U
WHTEPIPETUPOBATh TOJTYYCHHBIA pE3yIbTaT, HAXOAWUTh OIIUOKH B

XO0J¢€ OIbITa, A€J1aTb BBIBOABI 11O €T0 PE3yJibTaTaM

MPOBOJUTH OMBITHl MO HAOMIOACHUIO (DU3MYECKUX SBICHUH WU
¢usznueckux  CBOMCTB  Ten:  (OPMyIHpOBaTh  IPOBEpsSEMBIE
NOPEINOJIOKEHUsI, COOMpaTh  YCTAaHOBKY U3  MPEIOKEHHOTO

060py,ZIOBaHI/I$I, 3aI1MChIBAaTh X0/ OIIbITAa U Q)OpMYJ'II/IPOBaTB BBIBO/IbI

1.10

BBITIOJIHATH TPSIMBIE M3MEPEHUs] C HCIOJIB30BAHUEM aHAJIOTOBBIX H
IU(POBBIX MPUOOPOB, 3aMUCHIBATH TOKA3aHUS MPUOOPOB C yU4ETOM

3aJlaHHOM a0COIFOTHOM MOTPEITHOCTH U3MEPEHUI

1.11

MPOBOJUTh  HWCCICAOBAaHWUE 3aBUCUMOCTH  OJHOW  (hu3myecKon
BEJIMYMHBI OT JAPYrOM C WCHOJB30BAaHUEM IIPSMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHMPOBAHMU Y4YEOHOIO HCCIEJOBaHMs, COOUpaTh
YCTaHOBKY W BBIIIOJIHATH U3MEPEHUS, CIEAYsl IPEIIOKEHHOMY IUIaHY,
(uKkcupoBaTh pe3yJbTaThl MOJYYEHHOW 3aBHCUMOCTH (DU3MUECKHX
BEJIMYMH B BUJIE NPEITIOKEHHBIX TaOIHUIl U IpaUKOB, JeaTh BBIBOIBI

I10 pE3yJibTaTaM HCCIICIOBAHUS

1.12

1.13

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (U3NYECKHX BEIHYWH, CIEHys
NPEJIOKEHHOW WHCTPYKIIUU: TP BBHITOJIHEHUU U3MEPEHH coOupaTh
SKCHEPUMEHTAIIBHYIO YCTAaHOBKY M BBIYUCISATH 3HAYEHHE HCKOMOMU

BEINYHHbI

coOmoaTh TpaBWia TEXHUKH 0€30MacHOCTH Tmpu  pabore ¢

71a00paTOpHBIM 000PYIOBaHUEM

1.14

yKa3blBaTh MPUHIUIBI  JIEHCTBUS NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTEpHU30BaTh NPUHUMUIIBI JEHCTBUS HU3YyYEHHBIX
OpuOOpPOB M TEXHUYECKUX YCTPOMCTB C IMOMOINBIO WX ONHCAHUSA,
UCHOJB3ysd 3HAHUS O CBOMCTBax (U3HYECKUX SIBICHUH U

HeoOXoauMbIe (PU3NUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOJAUTH TNpPUMEpPHl (HAXOOUTh HMHPOPMAIMIO O MPUMEPAX)
MPaKTUYECKOT0 UCIOIb30BaHUsl (PU3NYECKUX 3HAHUH B NOBCEIHEBHOM
KU3HU 1y obOecrieyeHHs ©O€30MacCHOCTH MpH  OOpallleHuu C
npuOOpaMu ¥ TEXHUYECKUMU YCTPOICTBAMHU, COXPAHEHUS 3/I0POBbS U

COOJTIOZICHHS] HOPM 3KOJIOTHYECKOTO MOBEJCHHS B OKPY>KAIOIIIEH cperie

1.16

1.17

OCYILIECTBJIATh OTOOP MCTOYHMKOB MH(popmanuu B cetn MHTEepHeT B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLIUXCA 3HAHUM W MYTEM CPaBHEHMs Pa3JIMYHBIX HMCTOYHUKOB
BBIIEJSITh MHGPOPMALNIO, KOTOpas SBJISETCA NPOTHBOPEYMBOW WM

MOXET ObITh HEJJOCTOBEPHOMN

HCMOJIb30BATh npu BBITTOJTHEHUH y4eOHBIX 3aaHuil
Hay4YHOIIOMYJISIPHYIO ~ JIUTEpAaTypy  (PU3MUECKOrOo  COAEp KaHus,
CIIPAaBOYHBIC MaTepuaibl, pecypchl ceTu HHTEepHET, BIaJETh
npuéMaMy KOHCTIEKTHPOBAHMSI TEKCTa, IpeoOpa3oBanus HHpopMaIuu

13 OJJHOM 3HaKOBOU CHCTEMBI B IPYTYIO

1.18

1.19

8 KUIIACC

CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC U YCTHBIE COOOIICHHUS
Ha oOcHOBe 2 — 3 WCTOYHMKOB HH(OpMAIMK (HPU3UIECKOTO
COJIepXKaHUsA, B TOM YHCIIE MyOJIMYHO J1eNaTh KpaTKue COOOIIEHUs O
pe3yapTaTax MPOEKTOB WM Y4YEOHBIX HWCCIEIOBAHUM, TPU STOM
IPAMOTHO HCIIOJIb30BAaTh WM3YYECHHBIM IOHATHMHBIA ammapar Kypca

(bI/ISI/IKI/I, COIIPOBOXKIATH BBICTYIIJICHHUC npe3eHTauHe171

IIPU BBITIOJHEHUHM YYE€OHBIX MPOEKTOB M MUCCIEIOBAaHUIN paclpeessiTh
0053aHHOCTHU B IPYIIE B COOTBETCTBUH C ITOCTABJICHHBIMH 3a/la4aMH,
CIEUTHh 3a BBIIOJIHEHUEM IIJJaHA JEHUCTBMM, al€KBATHO OLIEHUBATH
COOCTBEHHBIM BKJIaJ B JI€ATEIbHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHHUKaTHUBHOE B3aMMOJEICTBHE, YUUTBIBast MHEHUE

OKPYKarOIINX

Kon
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3YJIbTATHI 0CBOEHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPpaMMBbI OCHOBHOT'0 00111ero 00pa30BaHuUsA

1.1

HUCIIOJIBb30BaTh ITOHATHA

1.2

pasjinvaTtb ABJCHHUA IO OINHCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha




13

OCHOBC OIIBITOB, ICMOHCTPHUPYIOIIUX TAHHOC (bHSH‘-ICCKOC SBJICHHC

pacro3HaBaTh TPOSBICHHE W3YyYEHHBIX (PHU3WYECKUX SBJICHUH B
OKpY)KaroIleM MHUpE, B TOM uucje (pU3MUecKue SBICHUS B MPUPOJE,
IIPU 3TOM TMEPEBOJUTH MPAKTUYECKYIO 3a/lauyy B y4eOHYIO, BBIICIATH

CYILIECTBEHHbIE CBOICTBA (MIPU3HAKH) (DU3HUECKUX SIBJICHHI

1.4

ONMCBHIBATh H3YYEHHBIE CBOMCTBa Tel U (PU3MYECKHE SBJICHUS,
UCHOJB3yd (PU3MUECKUEe BEJIWYMHBI, MpPH ONHCAHUU MPAaBUIHHO
TPAaKTOBaTh  (PU3MUECKUII  CMBICT  HCIOJNB3YEMBIX  BEJIWYHH,
0003HAaYEeHHsI U €TMHULBI (PU3UMUECKUX BEJIMYUH, HAXOAUTHh (POPMYIIbI,
CBS3BIBAIOIIME JIAHHYIO (DU3MYECKYI0 BEJIMYUMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTh TpauKH  W3YYEHHBIX  3aBHUCHMOCTEH

(1)I/I3I/I‘-ICCKI/IX BCIINYHH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (PU3NYECKHE SBICHHS M TPOIIECCHI,
UCTIONIB3Ysl M3yYeHHBIE 3aKOHBI, MPH OTOM JIaBaTh CIOBECHYIO
(GOopMYyIMpPOBKY 3aKOHa M  3allUChIBaTh €ro  MaTeMaTHYecKoe

BBIPAKEHUE

1.6

OOBSACHATH (PU3UUECKHE MPOIIECCH U CBOMCTBA TEIl, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid MPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBIISITH IPUYMHHO-CIICJICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHUE U3 |
— 2 JOTWYECKHMX IIAaroB C MOMOIIbI0 |1 — 2 H3y4YEeHHBIX CBOWMCTBA

(u3nuecKux SIBICHUH, (PU3MUECKUX 3aKOHA WIIK 3aKOHOMEPHOCTH

1.7

1.8

pemaTth pacuéTHbIE 3aaud B 2 — 3 JEHCTBHUSI, UCIIONB3YS 3aKOHBI U
(hopMyIibl, CBsI3bIBAIONINE (PU3NUYECKUE BEIMUYMHBI: HA OCHOBE aHAJIM3a
YCIIOBHSI 3a/1a4y 3alIUChIBATh KPATKOE YCIOBHE, BBISBISATH HEAOCTATOK
JMaHHBIX JJIS pEelIeHHs] 3aJa4d, BBHIOMPATh 3aKOHBI W (OPMYIIHI,
HEOOXOUMBIEC ISl €€ pelleHus, MPOBOJAUTh PacuéThl U CPAaBHUBATH
MOJIYICHHOE 3HAYeHHE (DM3MYECKOW BEIMYMHBI C W3BECTHBIMHU

JaHHbIMU

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIN
(u3HUECKUX METOJI0B, UCTIOb3YsI ONMMCAHUE UCCIIEOBAHMS, BBIICIATh
IIPOBEPSIEMOE TMPEIIOIOKEHNE, OIEHUBATH IPABWIBHOCTH IOPSIKA

MIPOBEJICHUS UCCIIEIOBAHUS, JIETaTh BHIBOIbI

1.9

IPOBOAUTH OIBITBl O HAOMIOACHUIO (HU3MUYECKUX SBICHHHA WIH
¢u3nuecknx  CBOMCTB  Ten:  (GOPMYJIHPOBATh  IPOBEPSIEMBIC

NPENIOJNIOKEHUsI, COOMpaTh  YCTaHOBKY U3  MPEIOKEHHOTO




1.10

O60py,[[OBaHI/I$I, OIMKUCBIBATBH XO/ OIIbITA 1 (bOpMYJ'H/IpOBaTB BBIBObI

BBINIOJIHATh MPSIMbIE M3MEPEHUS C HCIOJb30BAHUEM aAHAJIOTOBBIX
npuOOpPOB U AATYNKOB (PU3UUECKUX BETUYHMH, CPABHUBATH PE3YIbTaThI

U3MEPEeHUM ¢ YIETOM 3aJaHHOM aOCOTIOTHON MOTPEITHOCTH

111

1.12

MPOBOJUTh  HCCJICNOBAaHWE  3aBUCUMOCTH  OJHOW  (DU3HUECKOM
BEJIMYMHBI OT JPYroil C WCIOJIb30BAHUEM NPSIMBIX HW3MEPEHUN:
IJTAHUPOBATh HCCJIEIOBAaHUE, COOMpaTh YCTAaHOBKY W BBITIOJIHSTH
W3MEpEeHUs, Cleays  TpPeUIOKEHHOMY  IUTaHy, (UKCHpPOBATh
pe3yabTaThl MOJYYEHHOW 3aBMCHMOCTH B BHJE TAaOIUIl U TpaduKoB,

ACJIaTb BBIBOJBI 110 PpE3YyJIbTaTaM UCCICAOBAaHHA

NPOBOJIUTh  KOCBEHHBICE  HM3MEpeHUs  (U3MYECKUX  BEIIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh HKCIIEPUMEHTAIBHYIO YCTaHOBKY,
ciaenyss TPEeUIOKEHHOM WHCTPYKIMKM, W BBIUUCISATH 3HAYEHUE

BCJINMYHMHBI

1.13

1.14

coOmoaTh TMpaBWIa TEXHHKH O€30MacHOCTH TIpu  pabore ¢

71a60paTOPHBIM 000PYIOBaHUEM

XapakTepu30BaTh TPHHLMUIBI JEHCTBUS W3YyYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HA MX ONMCAHUSA, HUCHOJIb3Ys
3HaHUS O CBOMCTBaX (PU3MYECKUX SIBICHUA U HEOOXOAUMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.15

1.16

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTEIbHbBIC
OpUOOpPHI IO CXEMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBJISITh CXEMbI
NEKTPUYECKUX IeNel C MOCHeI0BaTeNbHBIM U NapajuleIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jinyas  yCJIOBHble 0003HAUYEHUS
3JIEMEHTOB JIEKTPUYECKUX Lienen

NPUBOAWTH TpPUMEpPHl (HaXOAuWTh WHGOPMAIMIO O TpUMepax)
MPAKTHYECKOTO MCIOIB30BaHMsI (PU3NIECKUX 3HAHUI B IMMOBCETHEBHOU
KU3HU Jyg  oOecrieyeHHs ©O€30MacHOCTH MpU  OOpallleHuu C
npuOOpaMu ¥ TEXHUYECKUMU YCTPOICTBAMH, COXPAHEHUS 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 3KOJIOTMYCCKOT'O IMTOBCACHUA B OKPY)KaIOH.ICI\;I cpeac

1.17

1.18

OCYILECTBIIAThH MOUCK MH(pOpMAUU (PU3UUECKOTO COJACPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMEKOIIMXCA 3HAHUM M IIyTEM CPaBHEHUS
JIOTIOJTHUTENBHBIX HCTOYHHMKOB BBIJIENATH HH(YOPMALUIO, KOTOpas

SIBJIIETCS IPOTUBOPEUNBOI MIT MOXKET OBITh HEOCTOBEPHOI

WCIOJB30BaTh MPH  BBIOJHEHUHM YYEOHBIX 3aJaHUM  HaydHO-




MOMYJISIPHYIO JUTEpaTypy (U3HUECKOTO COACpXkaHMs, CIpPaBOUYHBIC
Marepuainsl, pecypcel cetd VHTEepHeT; BiuaaeTh NpUEMaMH
KOHCIIEKTUPOBAaHMs TEKCTa, MpeoOpa3oBaHust HHGOPMALUU U3 OJIHOM

3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

1.20

C03/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE U KPATKUE YCTHHIE COOOIICHMUSI,
0000mas MHGOPMAIUI0 M3 HECKOJIbKHX HCTOYHHKOB (PU3NYECKOTO
COJepXKaHHSA, B TOM YHCIE ITYOJUYHO MPEACTABIATH PE3yJIbTATHI
MPOCKTHOM WJIA MCCJIENOBATEIILCKOM  JESITEIbHOCTA, MPU 3TOM
rPaMOTHO HCIIOJIb30BATh M3YYECHHBIM ITOHATHUHHBIMA anmapar Kypca

($u3MKH, COMPOBOXKIATH BBICTYIUICHHUE MTPE3CHTAIINCH

IIpHU BBIIIOJIHCHUH y‘IC6HLIX IIPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ Cl)I/I?)I/ILIeCKI/IX
IpoHeCCOB PACIPCALCIIATH 00513aHHOCTH B I'pyaiie B COOTBETCTBUU C
INOCTAaBJICHHBIMHKU 3aJadaMHd, CICAUTH 3a BBIIIOJHCHHUCM IIJIaHaA
ﬂeﬁCTBHﬁ )51 KOPPCKTHUPOBATH €ro, aICKBATHO OLICHHUBATh
COOCTBEHHBIN BKJIal B  ACATCIBHOCTHL TIPYIIIIBI, BbICTPAUBATb
KOMMYHUKAaTUBHOC BSaPIMO,Z[CfICTBPIG, IMPpOABJIIAA IOTOBHOCTb

paspemarb KOHQIUKTHI

9 KJIACC

Kon
NMpoBePsSIeEMOro
pe3yJjbTara

IIpoBepsiemble peAMeTHBIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM
o0pa3oBaTe/bHOM NPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi

1.1

HCIIOJIb30BATb U3YYCHHBIC ITOHATHA

1.2

1.3

pasindaTrb ABJCHHUA 110 OINHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOINIUX TaAHHOC CI)I/BI/I‘IGCKOS SBJICHHUC

pacro3HaBaTh MPOSIBJICHUE M3YUYEHHBIX (U3UYECKUX SIBICHUNA B
OKpY’KaloIIeM MHpE, B TOM 4Hclie (PU3MYECKUe SBICHHUSA B MPHUPOJIE,
MPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO, BBIIEIATh

CYILIECTBEHHbIC CBOICTBA (IIPU3HAKH) (DU3HUECKUX SIBJICHHI

1.4

ONMCBHIBATh H3YYEHHBIE CBOMCTBa Tel W (U3MYECKHe SBJICHUS,
UCHOJB3yd (PU3MUYECKUEe BEJIWYMHBI, MPH ONHCAHUU MPABUIHHO
TPAaKTOBaTh  (PU3MUECKUII  CMBICT  HCIONB3YEMBIX  BEJIWYHH,
0003HaueHHSI ¥ €AMHULBI (PU3NIECKUX BEIHMYUH, HAXOIUTH (YOPMYIIHI,

CBSI3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIMYHMHY C JIpYTUMHU




BCIIMYHMHAMU, CTPOUTH l"pa(l)I/IKI/I HN3Yy4YCHHBIX 3aBUCHUMOCTCH

(hbU3MYEeCKUX BETUINH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUYECKUE SIBIICHUS U TPOIIECCHI,
UCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHbI, IMPU HTOM JaBaThb CIOBECHYIO
(hopMyTHpPOBKY 3aKOHA W 3alUChIBaTh €ro MaTeMaTH4YecKoe

BBIpa)KEHUE

1.6

OOBSICHATh (PU3MYECKHE MPOLIECCH U CBOWCTBA TeJ, B TOM YHCJIE U B
KOHTEKCTE CUTyallMd IPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITh IPUYMHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JOrMYyecKMX IIAaroB € MOMOLIBI0 2 — 3 HM3Yy4YEHHBIX CBOWCTBA

(u3NYeCKuX sIBICHUH, PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

1.8

pematy pacy€THble 3agaud (OMUparoIMecs Ha cucremy w3 2 — 3
YpaBHEHHMIi), HCIONB3Ysl 3aKOHBI H  (OPMYJIbI, CBSI3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBHS 3aJa4d
3alChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEIOCTAIOIIUE WU
M30BITOYHBIC JaHHBIC, BEIOMPATh 3aKOHBI M (POPMYIIBI, HEOOXOIUMBIC
IUIS. PEUICHHUs, TPOBOAUTH PACU€Thl M OLEHHWBATH PEATHCTHYHOCTD

MOJTyYEHHOTO 3HaUEHUS (PU3MUECKON BETMUNHBI

pacCrno3HaBaThb HpO6J'IeMBI, KOTOPBIC MOXHO pPEHIUTL IpH IMTOMOIIU
(I)I/ISI/I‘-ICCKI/IX METOA0B, MCIIOJIb3Yys ONHCAHWEC HCCICAOBAHUA, BBIACIATH
IIPOBEPAEMOE TIPCAIIOIOKEHNE, OLCHHMBATL IIPABUJIILHOCTH IIOPAAKA
MMPOBCACHUA HCCICOOBAHUA, JCJIAaTb BbIBOJAbLI, HWHTCPIIPECTUPOBATDH

pe3yabTaThl HAOIIOACHUH U OIBITOB

1.9

MPOBOJUTL OMBITHl O HAOIIOACHUIO (DU3MYSCKUX SBICHUH MU
(hM3HUYECKUX CBOWMCTB TEJ: CAMOCTOSITEILHO COOMpPATh YCTaHOBKY W3
U30BITOYHOTO Habopa 00OpYIOBaHMS, OMUCHIBATH XOJ OMbBITA U €ro

pe3yabTaThl, GOPMYyITUPOBATH BHIBOJIBI

1.10

MPOBOJUTL TIPU HEOOXOJMMOCTH CEpUI0 TPSIMBIX H3MEPCHHUH,
OTpeseNsisi CpedHee 3HAUCHHE H3MEpsieMOol BelWduHbI ((HoKycHOE
paccTosiHue CcOoOMparoIieil JIMH3BI), 0OOCHOBHIBATH BBIOOP crocoba

U3MepeHHs (U3MEPUTENHHOTO MPUOOpa)

1.11

IPOBOANTH HCCIIEOBAaHUE 3aBHUCHUMOCTEH (DU3MUECKHX BEJIMYUH C
UCIIOJIb30BaHUEM IPSAMBIX M3MEPEHMI: IUIAHUPOBATh UCCIIEIOBaHUE,
CaMOCTOSITEJIFHO COOHMpaTh YCTAaHOBKY, (DMKCHPOBATh pPE3yIbTATHI

HOJIy‘—IGHHOfI 3aBUCUMOCTH (1)I/I3I/I‘IGCKI/IX BCJIMYHMH B BHJC Ta6HI/IHI/I




1.12

l"pa(i)I/IKOB, ACJIaTh BBIBOJBI 11O pE3yJIbTaTaM UCCICAOBAHHA

MPOBOJUTh  KOCBEHHBICE  HM3MEpeHUs  (U3HUYECKUX  BEIIMYUH:
IUTAHUPOBATh M3MEPEHUs, COOUPaTh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY
W BBIIOJHATH W3MEPEHMS, CIEeAysS MNPENJIOKEHHON WHCTPYKIHUH,
BBIYUCIIATh 3HAYCHUE BEJIMYMHBI U aHAJIU3UPOBATH MOJYYCHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOU MOTPEIHOCTH U3MEPEHUI

1.13

1.14

coONrofaTh TMpaBWia TEXHUKA O€30MacHOCTH mpu  paboTe ¢

1a00paTOPHBIM 000PYAOBAaHHEM

pasindaTb OCHOBHBLIC IPU3HAKHW H3YUCHHBIX (1)H3I/I‘I€CKI/IX MOI[CJICP'IZ
MaTCpHrajibHad TOYKa, a0COJIFOTHO TBépI[OC TCJIO0, TOYCYHBIM UCTOYHHUK
CBCTAa, JIy4, TOHKad JIMH34, IIAaHCTapHad MOJCJIb aTOMA, HYKJIOHHAsd

MOJIEJIb AaTOMHOTO siJipa

1.15

1.16

XapaKTepu30BaTh MPHUHLMIIBI JEHCTBUA HW3yYEHHBIX MNPHOOPOB U
TEXHUUYECKUX YCTPOMCTB € ONOPOM HAa MX OINHUCAaHUS, HCIONb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHMH U HEOOXOIUMBIE

¢u3nvecKkre 3aKOHOMEPHOCTH

HCIIONB30BAaTh CXEMbl W CXEMAaTH4YHbIE PHUCYHKH H3Y4YEHHBIX
TEXHUYECKHUX YCTPONCTB, WU3MEPUTEIIBHBIX npuOopoB nu
TE€XHOJOTMYECKHUX IMPOLIECCOB IMPHU PEIICHUU Y4eOHO-TPAKTUYECKUX
3a/1a4, ONTUYECKHUE CXEMBI JIsl TIOCTPOEHUSI N300paKeHUN B TNIOCKOM

3epKajie ¥ cOOMparolel JInH3e

1.17

1.18

NPUBOIUTH TpUMEphl (HaXxoAWTh HHMOpPMAIMIO O TpHUMeEpax)
MPAKTHYECKOTO MCIIONB30BaHMs (PU3NIECKUX 3HAHUI B MOBCEIHEBHON
KU3HU g oOecriedyeHHs 0O€30MacHOCTH TMPH  OOpalleHUuu C
npudOpaMy ¥ TEXHUIECKUMH YCTPOUCTBAMH, COXPAHEHHUSI 30POBBS U

COOJTIOZICHYSI HOPM 3KOJIOTHYECKOTO TTOBEICHHS B OKPY)KAIOIICH cpelie

OCYIIECTBIIATH MOUCK WH(POpMANU (PU3UIECKOTO COJACPKAHUS B CETH
Wurepuer, camocTosTenbHO (HOpMyIHpyss TOMCKOBBIA  3armpoc,
HaxOJIWTh NYTH  ONPENEIEHUS  JOCTOBEPHOCTH  IMOJYyYECHHOMU
nH(OpPMALIMM HA OCHOBE HMEIOIIMXCS 3HAHUW M JIONOJHUTEIBHBIX

HNCTOYHUKOB

1.19

WCIOJB30BATh MPH  BBIIOJHEHWHM YYEOHBIX 3aJaHUM  HaydHO-
HOMYJSIPHYIO JINTEpaTypy (U3HUEcKoro conaepkaHus, CIPaBOYHbIE
Marepuansl, pecypcel ceth VHTepHeT; Biamerb npuémMamu

KOHCTIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusi WHPOPMAIMHA U3 OJTHOU




1.20

3HAKOBOM CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBbIE IHCbMEHHBIE U YCTHBIE COOOIICHHMS Ha
OCHOBe WH(GOPMAIIUU U3 HECKOJBKUX HWCTOYHHKOB (DU3UIECKOTO
COJIepKaHus, MyOJIMYHO MPEACTaBIATh PE3ylbTAaThl MPOEKTHOM WM
UCCJIEN0BATENBCKOM ~ JEATENBbHOCTH, IPU  3TOM  TPaMOTHO
MCIIOJIb30BaTh U3YUYEHHBIM MOHATUMHBIN anmapar u3y4aeMoro pasjaeia
(¢U3MKN M CONPOBOXKAATH BBICTYIUIGHHE MPE3CHTAIed C y4ETOM

0COOCHHOCTEHN ayAUTOPHH CBEPCTHUKOB

1.21

IIpHU BBIITIOJIHEHUH y‘IC6HLIX ITPOCKTOB U I/ICCJICI[OBaHI/Iﬁ (1)I/ISI/ILI€CKI/IX
IpoHeCCOB PaCIpCaACIsATh 0053aHHOCTH B rpynnec B COOTBETCTBUHU C
IIOCTAaBJICHHBIMHK  3aJa4YaMH, CICAUTh 3a BBIIIOJHCHHUCM IIJIaHa
HeﬁCTBHﬁ n KOPPCKTUPOBATH €ro, aICKBATHO OLICHHUBAThb
COOCTBEHHBIN BKJIal B  ACATCIBHOCTH TPYIIIIbI, BBICTPAHNBATDH
KOMMYHUKATUBHOC BSaHMOHCﬁCTBHe, IMPpOABJIAA T'OTOBHOCTb

paspemiath KOH(PIUKTHI




HPOBEPAEMBIE 2JIEMEHTBI COAEP’KAHUA

7 KIIACC

Kon
pa3neia

Kon
3JIEMEHTAa

IIpoBepsiemMble 3JIEMEHTBI COACPKAHUS

®U3UKA U EE POJIb B [TIO3HAHUU OKPYXXAIOIIEIO MHUPA

1.1

Ou3uka — HayKa O IIpHUpOJC. SIBneHus IMPpHUPOJBLIL.
dusnueckue SABJICHHUA: MCXaHHUYCCKUC, TCIIJIOBBIC,

QJICKTPUYCCKHUEC, MAIrHUTHBIC, CBCTOBLIC, 3BYKOBLIC

1.2

1.3

@dusnueckne BeNMUMHBL  M3mepeHue  (uzHUECKHX
BenuunH.  Dusmueckue  npubopel.  [lorpemtHocTh

U3MepeHnuil. MexayHapoIHas CUCTeMa €UHULL

EctecTBeHHOHAYYHBIII METOJ] MO3HAHWA: HAOIIOIEHUE,
ITIOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIABMXKEHUE TMIIOTES,
AKCIIEPUMEHT IO TMPOBEPKE TUIOTE3, OObICHEHUE

HaO0JIF01aEMOT0 SIBJICHUS

1.4

Onucanue PU3NYECKHUX SIBJICHHUH C IIOMOIIBIO MOJIENICH

1.5

[IpakTudeckue padbOTHI:
N3mepeHne paccTosiHAN.
H3mepenne 00bEéMa )KUIKOCTH U TBEPAOTO Tea.
Omnpenenenue pazMepoB MajibIX TeJl.
N3mepenue teMriepaTypsl IPA IOMOIIHN KUIKOCTHOTO

TEpMOMETPA U TaTYMKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEAEHHMA O CTPOEHUU BEILIECTBA

2.1

CTpOCHI/IC BeIIECTBA: AaTOMbl MW  MOJICKYJIbI, HX
pPasMEphL. OHI)ITBI, AOKa3bIBAOIUE JUCKPETHOC CTPOCHHC

BEIECTBA

2.2

JBwxenue dactull BeniectBa. CBA3b  CKOPOCTH
JIBWKEHHSI 4YacTHUIl C TeMIeparypod. bpoyHOBCkoe

IBWOKEHUE, TUPPY3Hs

2.3

B3aHMOI[CI>'ICTBH€ JacCTull BCUICCTBA: IIPUTAKCHUC U

OTTAJIKMBAHUC




AFpeFaTHBIe COCTOAHHUA BCHICCTBA: CTPOCHUC Ta30B,

KUAKOCTeM M TBEPABIX  (KPUCTAUIMUECKHUX)  Tell.

2.4 B3anMocBs3p MEXKAy CBOWCTBAMH BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M WX aTOMHO-MOJICKYJISIPHBIM
CTpOEHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIA BOIbI

[IpakTudeckue pabOTHI:
Ouenka pauaMeTrpa aToMa METOAOM pAIoB  (C
UCIIOIb30BaHUEM poTorpaduit).
2.6 OnpITel MO0 HAOMIOJCHUIO TEIUIOBOTO PaCIIUpPEHUS

ra3os..
OnpITel 1O OOHApYXXEHUIO  JCHCTBUS  CHUJI

MOJICKYJISIPHOT'O ITPUTSKCHUS

JIBIDKEHUE U B3AMMOJIEMCTBUE TEJI

31 Mexagnueckoe IBUKCHHE. PaBHOomMepHOE u
' HEPABHOMEPHOE JBUKECHHE
39 Ckopoctb. CpenHsisi CKOPOCTh IPU HEPAaBHOMEPHOM
' JIBIKEHUU. Pacuér myTu v BpeMeHU ABUKEHUS
SBnenne uHepuuu. 3aKOoH HMHepUUH. B3aumopeiictBue
3.3 TeJ KaK MPUYMHA U3MEHEHUS CKOPOCTH JBUKEHHS Tel.
Macca kak Mepa HHEPTHOCTH Tella
34 [InotHocts  BemecTBa.  CBA3b  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYII B €IMHHUIIE 00bEMA BEIIECTBA
3.5 Cuna kak XapakTepUCTHKA B3aUMOAECHCTBUS TEI
35 Cuna ympyroctu u 3akoH ['yka. M3Mepenuwe cuibl ¢
' MOMOLUIBIO JUHAMOMETpPA
37 SIBneHue TATOTEHUS U cwia TshkecTU. Cuila TAKECTH
' Ha Apyrux mniaHerax. Bec tena. HeBecomocts
35 Cuna tpenusa. TpeHHe CKONBXKEHUS U TPEHUE IOKOS.
' TpeHune B npupoie U TEXHUKE
3.9 CnoxxeHue cuj, HalpaBlICHHBIX IO OJHOW MPSIMOM.
' PaBHOpelicTBYIOIIAsA CHIT
3.10 [TpakTrueckue pabOThI:

OmnpeneneHne CKOPOCTH PABHOMEPHOTO  JIBUKEHHUS




(mapuka B JKUAKOCTH, MOJEIH  AJIEKTPUUYECKOTO
aBTOMOOWISI W Tak pjanee). OmnpenencHue CpeaHei
CKOPOCTH CKOJIbKEHHUS Opycka WIM IIapuKa [0
HAaKJIOHHOM  TuIOocKOCTH.  OrmpezaeneHue  IUIOTHOCTH
TBEPJIOTO Tena. OnbITH, JI€MOHCTPHUPYIOIINE
3aBHCHUMOCTh pacTsDKeHUs (IedopMalnu) MPYXKUHBI OT
NPWIOXKEHHONH  cuiibl.  ONBITBI, JIEMOHCTPUPYIOIIKE
3aBHCUMOCTB CHJIBI TPEHHUS CKOJIbXKEHHUS OT Beca Teja U

XapakTepa COMPUKACAIOLINXCS TTOBEPXHOCTEH

®Ou3nUecKue SBICHUS B npupoaec: MpUMEPbl IBMKXCHUA C

3.11 Pa3IMYHBIMHM CKOPOCTSIMU B JKMBOM M HEKMBOM IPUPOE,
JIefiCTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: TMHAMOMETP, MOAIIUITHUKH
JIABJIEHME TBEP/IBIX TEJI, )KMIKOCTEN 11 TA30B
41 HaBnenne TBEpmoro Ttenma. CrocoObl yMEHBIIEHHS U
' YBEJIMUCHUS JaBJICHUS
42 JlaBreHure raza. 3aBUCHMOCTD JIaBJICHHS Ta3a OT 00bEMa,
' TEeMIIEpaTypbl
13 [lepenaya naBieHus TBEPABIMU TEJIAMH, KUJIKOCTIMU U
' razaMu. 3akoH Ilackans. [ITneBMaTnueckue MaHsbl
3aBUCUMOCTh  JaBJICHHS JKHIKOCTH OT  TJIyOWHBI
4.4 I'unpocratnyeckuii napamokc. CooOmaromuecs: CoCyIbl.
['unpaBnrueckre MEXaHU3MBI
Atmocdepa 3emin u atmocdepHoe naBieHue. [puanHen
A5 CYIICCTBOBAHUS BO3MYNTHOW 000709k 3emin. OIBIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHHS OT
BBICOTHI HaJl ypOBHEM MOPSI
46 N3mepenue armocdepHoro nasieHus. [Ipubopsr as
' HU3MepeHus aTMOC(hEepHOTOo JaBICHUS
JlenicTBre XUIOKOCTM M ra3a Ha IOIPYKEHHOE B HHX
4.7 Teno. BelTankuBaromas (apXxuMmMenoBa) cuia. 3aKoH
Apxumena
4.8 [InaBanue ten. Bo3nyxomiaBanue
4.9 [IpakTuueckue pabOTHI:




HccnegoBanne 3aBHCHUMOCTH Beca Tela B BOJE OT
o0BéMa TOTPYXKEHHOH B JKHJIKOCTh YacTH Tela.
OrmpezienieHre BHITAIKUBAIOIICH CUJIBI, IEUCTBYIOIICH Ha
T€JO, TMOrpykEHHOE B  JKMAKOCTb.  IIpoBepka
HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHUIIbI, JIEWCTBYIOIIEH
Ha TEJIO B JKHUAKOCTH, OT Macchl Tena. OmbITHL,
JIEMOHCTPUPYIOIIME  3aBUCHUMOCTH  BBITAJIKUBAIOIIEH
CHJIbI, IEHCTBYIOIIECH Ha TeJI0 B JKMIKOCTH, OT 00BEMaA
MOTPYKEHHOM B XKUJKOCTh YACTH T€JIA U OT IUIOTHOCTH
JKHUJIKOCTH. KoncrpynpoBanue apeomerpa WA

KOHCTPYUpOBaHHWE  JIOAKM U  olpeaeneHue  eé

IpPy30I0ABEMHOCTH

@dusuyeckue  SBICHUA B NPUPOAE:  BIUSHUE
4.10 aTMoc(hepHOro JaBjIeHUs Ha )KUBOM OpPraHU3M, IJIaBaHUE

pBIO

TexHuueckue yCTpoicTBa: COOOIIAIOIIUECS COCY/bI,
411 YCTPOMCTBO BOJOIIPOBOJA, THUAPABIMYECKUM IIpecc,

MaHOMeETp, OapoMeTp, BBICOTOMEp, MOPIITHEBOW HAcoc,

apeoMeTp

PABOTA, MOILIIHOCTD, DHEPT'UA

5.1 Mexanuyeckas pabota
5.2 MexaHnueckasi MOIITHOCTb
53 [IpocThie  MexXaHM3MBI: pbIYar, OJIOK, HAKJIOHHAS
' TI0CKOCTh. [IpaBuiio paBHOBECHS pblyara
5.4 [IpumeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKYy
«3omoroe  mpaBwio»  MexaHukd.  KoadduuueHt
55 IMOJIE3HOTO TIEVCTBUS MEXAHU3MOB. [TpocTrie
MEXaHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHnmanpHast YHEPTUH TeJa, MOAHITOTO HaJ 3eMIEH
5.7 Kunernueckas sueprus
£ g [TomHast mexaHwdeckass SHEprusl. 3aKOH W3MEHEHHS H
' COXpaHEHHS MEXaHUYECKOH YHEPTUU
5 g [IpakTrueckue pabOThI:

Onpenenenne  pa®OTBl  CWJIBI  TpPEHHUS  TpHU




pPaBHOMEPHOM  JIBJKEHUM Tella IO TOPHU30HTaJIbHOU
IOBepXHOCTH. MccnenoBanue ycioBUl PaBHOBECHsI pblyara.
N3smepenne KIIJ[ nakiioHHOM Mi1ockocTH. M3yueHne 3akoHa

COXpaHCHUA MEXaHHYECKOM OHCPIrun

du3nyecKkue SBJICHUS B mpupoJac: pblyaru B TCJIC

5.10
YyeoBeKa
TexHnueckne yCTpOWCTBA: pblyar, NOABWKHBIA U
5.11 HETOJIBFKHBIN OJIOKH, HAaKJIOHHAS IIOCKOCTh, TIPOCTHIC
MEXaHHU3MBI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTHI COAePKAHUS
pa3jaena 3J1eMEeHTa
TEITJIOBBIE SAABJIEHUA
OCHOBHBIE  TOJOXEHUS  MOJEKYJIIPHO-KUHETUYECKON
6.1 TEOpUU CTpOCHMs BemecTBa. Macca u©  pa3Mmepbl
' Mojekya.  ONBIThl,  HOATBEPXAAIOLIME  OCHOBHBIE
MOJIOKEHHS MOJIEKYJIIPHOKUHETHYECKOW TEOPHH
Mopenu  TBEPHOro, IKHAKOTO M razoo0pa3HOTO
6.2 cocrosiHui BemiectBa. Kpucrammmyeckue u amopgHbie
Tena
OOBsicHeHHE CBOMCTB Ta30B, KHIKOCTEH M TBEPABIX TEIN
6 6.3 Ha OCHOBE TIOJIOKCHHH MOJCKYIIPHOKMHETHYECKOM
TEOpUun
6.4 CMaumBaHue ¥ KanWIISIPHBIE SIBJICHUS
6.5 TemoBoe paciIupeHne U CKATHE
66 Temnepatypa. CBsA3b TeMmrepaTypbl €O CKOPOCTBIO
' TEIUIOBOTO JIBM)KEHUS YaCTHII
6.7 Buytpenssist sneprusi. CriocoObl n3MEHEHHS BHYTPEHHEH
' SHEpIuu: TerIonepeaya u CoBepILIeHUE PaboThI
68 Bunsl Tennonepenaun: TEMIONPOBOAHOCTb, KOHBEKIIHS,
' U3JIy4YeHue




KomnuectBo TCIIJIIOTHI. VnenbHas TEILIOEMKOCTh

6.9
BEIIECTBA
TemmooOMeH © TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TETUTOBOTO OaaHca
511 [1naBneHue u OTBEpeBaHNE KPUCTAIIMUECKUX BEIECTB.
' VY nenpHas TEIIOTA TUIABJICHUS
[TapooOpazoBanue u  KoHAeHcauus.  McnapeHue.
5.12 Kumnenne. YpaenpHas  TemioTa  mapooOpa3oBaHMS.
. 3aBHCUMOCTH TEMIEPATyphl KUICHUS OT aTMOC(epHOro
JTaBJICHUS
6.13 BnaxHocTs BO3myxa
6.14 OHeprus TOIUIMBA. Y IeJbHAs TEIIOTa CTOPAaHUs
[Mpunnuner  paboTel  TeruioBbIX  apurareneid  KIT
6.15 TEIUIOBOTO JBUTATENsA. TerioBble JBHTaTeIN W 3alluTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHUS U IMPEBPAILEHUS SJHEPTUHU B TEIIJIOBBIX
6.16
npoueccax
[TpakTrueckue pabOTHI:
OnbITBl 1O OOHapyXEHHIO  JCUCTBUS  CHII
MOJICKYJISIPHOTO TPUTSKEHUS.
OnbITHl O BBIPAIIUBAHUIO KPUCTAJUIOB TOBAPEHHOM
COJIM WJIM caxapa.
OnbITel 10 HAOJIOACHUIO TEIUIOBOTO PACHIMPEHHS
ra3oB, )KHUJIKOCTEH M TBEPABIX Tell.
5.17 Omnpenenenue qaBiaeHMs BO3AyXa B OaJlJIOHE LIIPHULIA.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHHUS
BO3/yXa OT €ro 00bEéMa M HarpeBaHUs WU OXJIKICHHS.

[TpoBepka rUMOTE3bI JTUHEHHON 3aBUCHUMOCTH J[THHBI
CTONOWKA J>KUJIKOCTH B TEPMOMETPHUYECKOH TpyOKe OT
TEMIIEPaTyphI.

Habmionenne n3sMeHeHusl BHYTPEHHEH SHEPTUU Tella B
pe3yabTare TeIionepeaun U padoThl BHEIIHUX CHIL.

UccnenoBanue SIBIICHUS TermIooOMeHa npu




CMCIINBAaHUHU XOJ'IOI[HOﬁ n FOpSI‘-ICfI BOJEI.

LHUAJTUHIPOM.

OnpeneneHI/Ie KOJIM4YECTBAa TCIUIOTBHI, IIOJIYYCHHOI'O

BOJIOM TMpH TEIJIOOOMEHE C HarpeTbiM METATHYECKUM

Onpenenenue yeabHOM TEIUIOEMKOCTH BEIIECTBA.
HccnenoBanue npoliecca UCIIapeHHUSL.
Ornpezenenrie OTHOCUTENBHOM BIAKHOCTU BO3/1yXa.

Omnpenenenue yaeabHOM TEMIOTHI MJIaBJICHUS JIbJA.

6.18

dusnyeckue SBICHUS B TPUPOJIE: TOBEPXHOCTHOE
HaTSOKEHUE W KanWwUIsIpHbIE SBJIEHUS B IPHUPOJE,
KpUCTaJJIbl B IIpUpoae, uznyuenue ColiHLa, 3aMep3aHue
BOI0EMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HHEs, CHera.

6.19

TexHuueckue  yCTpOMCTBA:  KalWUIAPBL, IIPUMEPHI
UCIIOJIb30BAaHUS KPUCTAJJIOB, >KUIKOCTHBIA TEPMOMETD,
JAaTYMK TEMIEpaTyphl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETPHI, TICUXPOMETpP, MapoBas TypOuHa,

JIBUTATEIIb BHYTPEHHETO CTOPAHHUS.

OJIEKTPUYECKHNE 1 MATHUTHBIE ABJIEHUA

7.1 DunekTpusanus Tei. [[Ba poja 3lneKTpUUeCKUX 3apsiaoB
B3aumopeiictBue 3apsokeHHbIX Ten. 3akoH Kynona

7.2 (3aBUCHUMOCTb CHJIBI B3aMMOJICHCTBHS 3aPSKEHHBIX TEN OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSTHUS MEXTy T€JIaMH)
Dnektpuueckoe noje. HanpskEHHOCTh 3JIEKTPUUYECKOTO

7.3 nonst. [IpuHnun cynepno3unuy dJIEKTPUYECKHX IOJIeH
(Ha KaYECTBEHHOM YpPOBHE)
Hocurenu »snexTpuyeckux 3apsgoB. OJIEMEHTapHbII

7.4 anekTpuyeckuit 3apsia. Ctpoenue aroma. [IpoBonHUKH U
JDJIEKTPUKH

7.5 3aKOH COXpaHEeHMsI JEKTPUUECKOro 3apsaa

- DNEeKTpUYeCKUd  TOK.  YCIOBUS  CYLIECTBOBAHHS

QJICKTPHUYCCKOI'O TOKA. WM CTOYHUKH ITOCTOSSHHOT'O TOKAa




HevictBus 3JIEKTPUUECKOrO TOKa (TeruioBoe,

7.7 XUMUYECKOe, MAarHuTHOE). DJEKTPUYECKHA TOK B

KUJKOCTAX U ra3ax

Onexktpuueckass wnenb. Cuna Toka. DJIEKTpHUUECKOE
7.8

HaIpsKEHUE

ComnpoTuBieHue MIPOBOJIHUKA. VY nenbHoe
7.9

COMNPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa i ydacTka 1enu

[locnenoBarenpHOE W MapajuIeIbHOE  COEIUHEHUE
7.11

IIPOBOJIHUKOB

PaGora u MOIIHOCTH JJIEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyinsa — Jlenna

DNEeKTpUYECKHe e M TOTPEOUTETH JJICKTPHIECKOM
7.13

sHepruu B ObITy. KopoTKoe 3amMbIKaHue

[TocTossHHBIE MarHUTHL. B3aumoaelcTBHE MOCTOSHHBIX
7.14

MarHuTOB

MarnutHoe mone. MarHutHoe moje 3eMiId U €ro
7.15

3HaUEHUE JIJIS KU3HU Ha 3emIie

OmneiT Dpcrena. MarHuTHOE TOJIE AJIEKTPUUECKOTO TOKA.
7.16

[IpuMeHeHue 3MeKTPOMAarHUTOB B TEXHUKE

JlelicTBME€ MarHWTHOrO IIOJI Ha MPOBOJHUK C TOKOM.

DneKTpoABUraTeNlb MOCTOSHHOTO Toka. Mcnonb3oBaHue
7.17

JJIEKTPOABUIATENEH B TEXHMUYECKMX YCTPOMCTBaX M Ha

TpaHCIIOPTE

Oneiter  @apanes.  SIBaeHHe  AIEKTPOMArHUTHOMN
7.18

naaykund. [Ipasuio Jlenna

DJIEKTPOTreHEPaTop. CnocoOmI MOJTy4YEeHUS
7.19 3JIEKTPUYECKOW  JHEPIUH. DNEeKTPOCTAHIIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX SHEPTUH

[IpakTuyeckue paboOTHI:
7.20 OneITHI 10 HAOTIOJEHUIO AIIEKTPU3AINU TEJT WHIYKIHEH

" IpU COMMPUKOCHOBCHHWH.




UccnenoBanne AEUCTBUSL DIIEKTPUUECKOTO TIOJISI  HA
IIPOBOJHMKY U TUIIEKTPUKH.

C6opka u mpoBepka pabOTHl 3NEKTPUYECKON Ienu
IIOCTOSIHHOTO TOKa.

N3mepenue u peryinpoBaHue CUJIbI TOKA.

N3mepenue u peryinpoBaHue HaNPSKEHUS.
HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA, HAYILIETO Yepe3
PE3UCTOpP, OT CONPOTHUBIICHUS PE3UCTOPA U HANPSIKCHUS
Ha PE3NUCTODE.

OnpIThI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD
AJEKTPUYECKOTO CONPOTUBIICHHUSI NPOBOJHUKA OT €r0
JUTMHBL, TIJI0IIAI1 TONEPEYHOIO CEYEHUs U MaTepuaa.
[IpoBepka mpaBWiIa CHOXKEHUS HAINPSKEHUUW  TIPU
IIOCJIEIOBATEIIBHOM ~ COCJUHEHHH JIByX PE3HCTOPOB.
[IpoBepka mpaBuia Ajig CHUJIBI TOKA IPU NapaJLIEIbHOM
coequHeHUH  pe3ucTopoB.  OmpeneneHne  pabOTHI
JNEKTPUYECKOTO TOKAa, MIYIIEro Yepe3 Pe3UCTop.
Ompenenenre  MOIIHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIJICJISIEMOM HaA pe3ucrope. MccenenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MJYLIEro 4epe3 JIAMIIOUKY, OT HAINpPSIKEHUS
Ha Hell. Onpenenenue KII/] narpeBatens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSl TOCTOSHHBIX MAarHUTOB.
N3y4eHre MarHuTHOTO MOJIs MOCTOSIHHBIX MarHUTOB IIPU
ux o0bequMHEHMHW W  pazneneHuu. MccnemoBanue
JEUCTBHSL AIIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEINIKY.
OneITel,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aMMOJICHCTBUS KATYIIKH C TOKOM U MarHUTa OT CHJIbI
TOKa W HAaNpaBJICHWs TOKAa B Karymke. lM3ydeHue

ﬂeﬁCTBHH MAarouTHOroO I110Jis1 Ha ITPOBOJHHUK C TOKOM.

Konctrpyuposanue u U3y4yeHue paboThI
JJIEKTPOJABUTATEIS. N3zmepenne KIIJ
3JIEKTPOABUTATEIBHON YCTaHOBKH. OnbIThI o

HCCIICAOBAaHHIO ABJICHHA BHCKTpOMaFHHTHOﬁ WHIAYKIHU:




HNCCICIOBAHUC W3MCHCHHMI 3HAUYCHUS U HalpaBJICHUSA

MHIYKIMOHHOTO TOKa

7.21

®dusnyeckue SBIECHUS B MPHUPOJAE: DIEKTPUUYECKHE
ABIEHUSI B  arMocepe, IINEKTPUYECTBO  KUBBIX
OpPraHU3MOB, MarHUTHOE MoJie 3eMJIH, Apeid MoIroCcoB,
POJIb MarHUTHOTO TOJISL JUISl )KU3HU Ha 3emiie, HOJsIpHOe

CHUAHUC

7.22

TexHuueckue yCTpoMCTBa: 3JIEKTPOCKOI, aMIIEpMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DJIEKTPUYECKOW DHEPIUH,
AJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,  HarpeBaTElIbHbBIE
ANEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKHE
MIPENOXPAHUTENN, JJIEKTPOMArHuT, 3JIEKTPOABUIATEIb

IMOCTOAHHOI'O TOKA, F’CHEPATOP IIOCTOAHHOI'O TOKA

9 KIIACC
Kon
Konx snemenra [IpoBepsieMble 2JIEMEHTBI COIEPKAHNUS
pazznena
MEXAHWYECKHUE ABJIEHU A
8.1 Mexanndeckoe ABrkeHue. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTETBHOCTh MEXAaHUYECKOTO JIBHKEHUS
8.3 PaBHOMEpHOE TIPAMOTMHENHOE TBHKECHUE
HepaBHomepHoe MPSAMOJIMHENHOE JIBUKEHUE.
8.4 CpenHsis M MIHOBEHHass  CKOpOCTb  Tena  IpH
8 HEPABHOMEPHOM JIBUKEHUHU
8.5 Yckopenue. PaBHOyCKOpEeHHOE IIPSAMOJIMHENHOE
' JIBHKEHUE
8.6 CoOoauoe magenne. OneITe! [ annnes
PaBHOMepHOE nBMKEHME IO OKpYKHOCTH. llepuon u
8.7 gactota oOpameHusi. JIuHeWHas W yrioBas CKOPOCTH.
LleHTpOCTpEMHUTENTBHOE YCKOPEHNE
8.8 I1epBsIii 3akoH HproTOHA




8.9

Bropoii 3akon HeroTona

8.10 Tperunii 3akon HeroToHa
8.11 [TpuHIMI Cyneprno3uiuu CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuma TpeHHs: CWJIa TPEHHS CKOJIBXKCHHUS, CHJa
' TPEHUS TIOKOS, IPYTHE BUIBI TPCHHS
814 Cuna TSOKECTM M 3aKOH BCEMHPHOTO TATOTEHHS.
' YckopeHune cBOOOTHOTO MaACHUS
815 Hewxenne  taHer  Bokpyr  Comnpma.  Ilepas
' KOCMHYECKasi CKOpocTh. HeBecoMOCTh 1 mieperpys3Kku
8.16 PaBHoBecnme  marepmanbHOH  TOYKH.  AOCONIOTHO
' TBEpI0€E TEIO
8.17 PaBHOBecue TBEpHOro Tena ¢ 3aKpEIIEHHOM OCHIO
' BpameHus. MoMmeHT cuiibl. LleHTp TskecTn
8.18 Nmnynbe Tena. 3Menenne ummnyinbsca. IMImysibc Cuitel
8.19 3aK0H COXpaHEHUS UMITyJIbCa
8.20 PeakTrBHOE ABMKEHUE
8.21 Mexanudeckasi paboTa ¥ MOIITHOCTh
892 PaGora cun Tskectu, ympyroctd, TpeHus. CBs3b
' SHEPTUH U PadOTHI
593 [TorennmaneHast 9Heprus Tena, MNOJHATOIO  HaJ
' MOBEPXHOCThIO 3eMIIH
8.24 [ToTeHuManpHas YHEPIHsl CKATOM MPY>KUHBI
Kunernueckas sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPTUU
8.26 3aKoH COXpaHEHHUs] MEXaHUYECKOM dHEpPrun
[TpakTuueckue paboTHI:
Omnpenenenue cpenHeil CKOPOCTU CKOJBXKEHHsSI Opycka
WIA JABIKEHUS IIAapUKa MO HAKIOHHOW IUIOCKOCTH.
897 Omnpenenenne yCKOpPEHUs Tella MPU PaBHOYCKOPEHHOM

JIBV’KEHHHU 110 HAKJIIOHHOM IJIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH IIyTM OT BPEMEHHM IIPH
PaBHOYCKOPEHHOM JBM)KCHUU 0€3 Ha4aJIbHON CKOPOCTH.

HpOBepKa TUINOTE3bIL: CCJIIM IIPpU PABHOYCKOPCHHOM




JIBIDKCHUHM 0€3 HaualbHOW CKOPOCTH MYTH OTHOCSITCS
KaK psAJI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEXYTKH BPEMEHHU OJIMHAKOBHI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKECHHS
OT cuibl HOpMalbHOTO JaBieHus. OmnpeseneHue
kod(duimenta TpeHus CKoIbkeHus. OmnpeneneHue
kEcTkocTH mNpyXuHbL. OmnpeneneHue padOTHl CHUITBI
TPeHHs] TIpU PABHOMEPHOM JIBIDKGHMHM Teja TIO
TOPU30HTAIILHOW MOBEpXHOCTH. OmpeneneHne padboThI
CWIbl  YOPYrOCTH  TNpU  TMOABEME  Tpy3a €
WCIIOJIb30BAHUEM  HETOJBMKHOTO W TOABUKHOTO

OJIOKOB

®du3nyeckue SBICHUS B opupoac: NpUIMBBEI U OTJIMBBI,

8.28 nBrkeHue 1aHerT COJIHEYHOW CHCTEMBbI, PEaKTHBHOE
JIBMYKCHUE JKUBBIX OPTaHU3MOB
8.99 TexHnueckue  yCTpPOWCTBA:  CHHUJIAOMETpP, JAATYUKH

MIOJIOKEHHUSI, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHNYECKUE KOJIEBAHMA 1 BOJIHBI

Konebarenpaoe apmkenne. OCHOBHBIC XapaKTEPUCTUKH

> KOJICOaHUI: TIEPUO/I, YaCTOTa, aMILTUTYa
9.5 Maremaruueckuit U IPYXKUHHBIN MasTHHUKHU.
' [IpeBpaieHue 3Heprun Npu KojaedaTeabHOM JBUKEHUU
93 3aryxatomme KoyiebaHus. BbIHYXIeHHbIE KojeOaHHs.
' Pesonanc
Mexannueckue BoJiHbl. CBOMCTBa MEXaHMUECKHX BOJIH.
94 IIpononbHbIE M NoNepeyHble BOJHBL J[nMHA BOJIHBI U
' CKOpPOCTh €€ pacrnpocTpaHeHUs. MeXaHN4YEeCKHUE BOJIHBI
B TBEPOM Telle, CEICMUUECKHE BOJTHBI
9.5 3ByK. ' poMKOCTb 1 BbIcOTa 3ByKa. OTpakeHHe 3ByKa
9.6 WNnudpa3Byk u ynpTpasByK
[IpakTudeckue padOTHI:
Omnpenenenne 4acToTbl W Hepuojna  KosiebaHui
9.7 MaTEeMaTHYECKOI0 MasiTHUKA.

Onpenenenve 4YacToTbl M HepuoAa  KosieOaHUM

MNPYKUHHOTO MasTHUKA




HccnenoBanue 3aBUCMMOCTH Tiepuofa  KoJjeOaHU
MOJABEIICHHOTO K HHUTH Tpy3a OT [JIUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TepHofa  KoJeOaHU
MPY>KUHHOTO MasTHHKa OT Macchl rpysa. I[IpoBepka
HE3aBUCUMOCTH nepuonaa KoseOaHui rpysa,
MOJBEIIEHHOTO K HUTH, OT MacChl Ipy3a M KECTKOCTH

npyxuHbl. M3Mepenune yckopeHust CBOOOIHOTO MaIeHus

9.8

9.9

®uznyeckue SBJICHUS B IMPUPOJIE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSACEHHE, CEHCMUYECKHUE BOJIHBI,

IlyHaMH, X0

TexHudeckue yCTpOMCTBA: 3XOJIOT, MCIOJIb30BaHUE

yIbTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE IIOJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI

3J'IGKTpOMaFHI/ITHOe I10JI€C. BJIGKTpOMaFHHTHBIe BOJIHBI.

104 CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 31eKTpOMarHuTHHIX BOJIH
103 OnexkTpoMarHuTHas mpupona ceta. CKOpPOCTh CBeTa.
' BonHoBbIe cBOIICTBa CBETA
10 [TpakTrueckue pabOTHI:
10.4 W3ydyeHne CBOWCTB DJEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOUITLHOTO TeneoHa
®dusuyeckue SABICHUS B MpHUpojAe: OHUOIOrMYEcKoe
10.5 JIECTBUE BUJIUMOTO, yJIbTpauoIeTOBOrO u
PEHTIE€HOBCKOIO U3JIy4YEHUHN
106 Texnuueckue YCTpOKMCTBA: HCIIOJIb30BaHUE
' AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
11.1 JlyueBas Mmozens cBeta. MicTouHuKH cBeTa
11.2 [IpssMonMHENHOE pacIpOCTPAHEHUE CBETA
OTtpaxxenue ceta. [lmockoe 3epkano. 3aKOH OTpaKEHUs
11 11.3
cBeTa
114 [Ipenomnenue cBera. 3aKOH TMPEIIOMJICHUS CBETa.
' [TosiHOE BHYTpEHHEE OTpaKECHUE CBETA
115 JInnza. Xon nyden B TUH3E




11.6

OnTuueckas cucrema q)OToanHapaTa, MHUKPOCKOIIa H

TCIICCKOIIa

11.7

I'maz xax onrtuyeckas cucrema. bauzopykocts u

JAJIbHO30PKOCTb

11.8

Paznoxenne Oenoro cBera B ciekTp. OnbiTel HproTOHA.

CrnoskeHue CieKTpalbHBIX 1[BETOB. /ucnepcus ceera

11.9

11.10

[IpakTuueckue padbOTHI:

HccrnenoBanne  3aBHCMMOCTH  yIja  OTpPaKEHUS
CBETOBOTO JIy4a OT yTJja MaJcHHUS.

W3yueHne xapakTepUCTUK M300paXeHUs TpeaMeTa B
TUIOCKOM 3€pKaie.

HccnenoBanue 3aBUCHMOCTH  yIJla  IMPEJIOMIICHUS
CBETOBOTO Jiy4a OT yIJla MaJeHUs Ha TPaHUIE «BO3AYX —
CTEKJIO».

[Tonydenne n300pakeHUI C MOMOIIBIO COOMparoIen
JIMH3BL.

Omnpenenennie (GOKYCHOTO PACCTOSHUS U ONTHYECKOM
CHJIBI COOMPAIOIIEH JIMH3BI.

OnbITH IO Pa3I0KEHUIO OETIOT0 CBETA B CHEKTP.

OnbITEl TIO BOCHPHATHIO I[BETA NPEIMETOB NPH HX

Ha0JII0/ICHNUHU Yepe3 BETOBbIE (PHIIbTPHI
@duznueckue sABJIECHUS B npupoze: 3atmeHus ConHia u
JlyHbl, 11BE€TA TEN, ONTHUYECKUE SBJICHUA B atMocdepe

(uBet HeOa, pedpakius, pagyra, MUPax)

11.11

TexHuueckune YCTPOUCTBA: OYKH, TIEPUCKOII,

doToanmapar, ONTUYECKUE CBETOBO/IBI

12

KBAHTOBBIE

SIBJIEHUA

12.1

OneiTel Pe3zepdopna u miianerapHas MoJielb aTroMa.

Mogens aroma bopa

12.2

I/ICHyCKaHI/IC N IOrjaomcHUE CBETa aTOMOM. KBaHTHI.

JInHenyaTpie CIEKTPBI

12.3

12.4

PamnoakTuBHOCTB. AJbha, OeTa- U raMMa-u3ITyICHHS

Crpoenune aromHoro sapa. HykimonHas Moxens

aTOMHOTO sapa. M30Tomsl




PagnoaktuBubie npeBpaumienus. [lepuon momypacmnana

125
aTOMHBIX sJEP
198 SnepHble peakuMy. 3aKOHBI COXPAaHEHUs 3apslOBOTO U
' MacCOBOI0 YHUCEIl
12.7 OHeprus cBA3M aTOMHBIX siaep. CBsI3b MacChl U SJHEPTUU
128 Peaknun cuntesa u neneHus saep. Mcrounuky sHepruu
' CounHua u 3B€311
129 Snepnas sHepretuka. JleiicTBUE  paAMOAKTUBHBIX
' M3ITy4YEHUN Ha )KUBBIE OPTaHU3MBbI
[TpakTrueckue pabOThI:
HaGmroneHne CIUIOMIHBIX M JUHEHYaThIX CIIEKTPOB
1210 U3ITy4EHUSI.
HccnenoBanue TPEKOB: U3MEPEHHME DHEPIUM YaCTHIIbI
0 TOPMO3HOMY Iy TH (110 poTorpadusm).
W3mepenne paarnoakTuBHOTO (HoHA
@duznueckue SABJICHUSA B IPUPOJAE: E€CTECTBEHHBIN
pajOaKTUBHBIN ¢on, KOCMUYECKHE Jy4H,
12.11 PaIMOAKTUBHOE HW3JIYYEHUE MPUPOJIHBIX MHUHEPATIOB,
JEUCTBUE PATMOAKTUBHBIX HW3JyYEHUH HaA OpraHu3M
YeJI0BeKa
1212 Texuuueckue YCTPOWCTBA:! CIIEKTPOCKOII,

VHJIMBUyaJIbHBIN JO3UMETP, Kamepa Bunbcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3BOBATEJBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIIETO OFPA30OBAHUS

Koa
NpoBepPsieMoOro
TpedoBaHUs

IIpoBepsiemble Tpe0OBaHMS K NPeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHUSI OCHOBHOI 00pa30BaTeIbHOMI
NPOrpaMMbl OCHOBHOI'0 00111ero oopa3oBanus Ha ocHoBe PT'OC

[lonumanne pomu  (U3WMKK B HAydyHOM  KApTUHE  MUDPA,
c(OPMHPOBAHHOCTH 0A30BBIX MPEICTABICHUIA O 3aKOHOMEPHOH CBSI3U
U TI03HAaBAEMOCTH SIBJIEHUI MPHUPOABI, O POJM 3KCIEPUMEHTa B
¢usuke, o cucremooOpasytomiet poau (GU3MKK B Pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHUKM U TEXHOJOTHi, 00 3BOJIOLHU
(u3MYECKUX 3HAHUU W HUX POJM B LEJIOCTHOW €CTECTBEHHOHAYYHOMU
KapTUHE MHUpPA, O BKJIAJ€ POCCUHUCKUX U 3apyOeKHbIX YUEHbBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO

MHupa, pasBUTUC TCXHUKHU U TEXHOJIOTHI

3HaHUS O BHJAX Marepuu (BEUIECTBO M TIOJE), O IBWKEHUU Kak
croco0e CyIIeCTBOBaHMS MaTepHUH, 00 aTOMHO-MOJIEKYJIIPHON TE€OpHUU
CTPOEHHUS BEIIECTBA, O (PU3UYECKON CYIIHOCTH SIBICHUNA NPHPOJIBI
(MEXaHMYECKUX, TEIUIOBBIX, JJIECKTPOMAarHUTHBIX M KBaHTOBBIX);
YMEHHE pa3InuyaTh SBJICHUS IO ONUCAHUIO UX XapaAKTEPHBIX CBOMCTB 1
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3UYECKOE SIBJICHHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE W3YUYECHHBIX (DM3MUECKUX SBICHHUN
B OKpYXKalollleM MHpE, BB HUX CYIIECTBEHHbIE CBOMCTBa

(npu3HaKM)

Brnanenne ocHOBaMM NOHSATHUMHOTO ammapaTa M CHUMBOJHAYECKOIO
A3bIKa (PU3UKU M HCIIOJIb30BAHUE WX JUIS pelleHusl y4eOHBIX 3a/ad;
YMEHHE XapaKTepHU30BaTh CBOICTBAa Tei, (U3MYECKHUE SIBICHUS U

IponeCChl, UCIIOJIL3YA q)YH,Z[aMeHTaJILHBIe N OMIIMPUYICCKHEC 3aKOHBI

YMeHue onuchBaTh HN3YUCHHBIC CBOMCTBA TENI U (1)I/I3I/ILICCKI/Ie SABJICHUA,

HUCIIOJIb3YH (I)I/I?;I/I‘-ICCKI/IC BCIINYHHBI

Bnagenue ocHoBamMM METOJOB HAYyYHOI'O IIO3HAHUS C YYETOM
cobmoieHrsl TIpaBuil 0€30MacHOro Tpyjaa: HabmoaeHne (PU3MUSCKUX
SIBJICHU:

YMEHHE CaMOCTOSITENIbHO COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY




13 JaHHOro Habopa o0OpyAOBaHMSA MO MHCTPYKLUHU, OMUCHIBATH XOJ
OMbITa U 3alMCHIBATh €r0 Pe3yJIbTaThl, POPMYJIUPOBATH BHIBOIBL;
MIPOBEJICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEJINYMH:
YMEHHE IUIAHUPOBATh HU3MEPEHHUs, CaMOCTOSTENIbHO CcOOUpaTh
OKCIIEPUMEHTAJIBHYI0 ~ YCTAaHOBKY IO HMHCTPYKLUH, BBIYUCIATH
3HAQUYEHHE BEIMYMHBl U aHAIU3UPOBATH IOJIYUYEHHBIE PE3YJIbTAThHl C
y4€TOM 3a/JaHHOU MOTPEIIHOCTU PE3YJIBTATOB U3MEPEHUI;
IIPOBEJICHUE  HECIOKHBIX  DKCIEPUMEHTAIBHBIX  MCCIIEJOBAHMIA;
CaMOCTOSITEJIFHO ~ cOOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY H
MPOBOAWTH  HCCIENOBAaHWE 1O  WHCTPYKUUH,  IPEICTABIATH
MOJTyYeHHbIE 3aBUCUMOCTH (M3WYECKMX BEJIUYMH B BUAE TaOJHUIl U
rpauKOB, YIUTHIBATH IOTPEIIHOCTH, JI€TIAaTh BEIBOBI IO PE3YyIbTaTaM

HCCiIca0BaHUA

[lonnmanue  XapakTepHbIX  CBOMCTB  (U3MYECKUX  MoJeiei
(MaTepuanbHasi TO4ka, aOCOJIIOTHO TBEPJOE TEJIO, MOJEIU CTPOCHHUS
ra3oB, >KMIKOCTEH M TBEPIABIX TeJ, IUIAHETApHas MOJENIb aToMa,
HYKJIOHHas MOJIEJIb aTOMHOT'O $ipa) U yYMEHHE NPUMEHATHh UX IJIs

00BICHEHUS (PU3UIECKUX TIPOIIECCOB

YMmeHue oOBACHATH (U3MYECKHE MPOLECCHl U CBOICTBA TEl, B TOM
Yyycllie M B KOHTEKCTE CHUTYallud IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATH PUYNHHO-CIICICTBEHHBIE CBA3U U
CTPOUTH OOBSICHEHUE C OMOPON HA M3YUYECHHBIE CBOMCTBA (hMU3UUIECCKUX

HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IC 3daKOHBI, 3dKOHOMCPHOCTHU U MOACIIN

YMeHue pemath pacuéTHble 3amauu (Ha 6a3e 2 — 3 ypaBHEHUH),
UCTIONB3YSl 3aKOHBI W (OPMYJbI, CBS3bIBAIONIUE  (DHU3HUECKUE
BEIIMYMHBI, B YACTHOCTH, 3alMChIBaTh KPATKOE YCIOBUE 3aJauu,
BBISIBIIATh HEJOCTAIONIME JaHHBIC, BBIOUpATh 3aKOHBI M (POPMYIIBI,
HEOOXOUMBIE ISl €€ pelleHus, UCTIOJIb30BaTh CIIPAaBOYHbIE JaHHBIE,
MPOBOJUTH PACUY€Thl U OICHUBATh PEATUCTUYHOCTH TOJTYYCHHOTO
3HaueHUs! (PU3UUECKON BEIIMYMHBI, YMEHUE ONPENEISITh Pa3MEPHOCTh

(u3n4ecKoi BeMUYHHBI, TOTYYCHHOM NPH PeIICHUH 3a1a4un

YMeHHe XapakTepu3OoBaTb NPHUHIMUIBI JEHUCTBUS TEXHHUYECKHUX
YCTPOWCTB, B TOM HYHCJIE OBITOBBIX MPHOOPOB, W MPOMBIIIJICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB M0 UX ONHCAHUIO, UCIIOJIb3Ys 3HAHUS O

CBOMCTBaxX (1)I/I3I/I‘-IeCKI/IX SIBJICHUHA U HCO6XOI[I/IMI>IG CI)I/I?)I/I‘ICCKI/IG




10

3aKOHOMCPHOCTHU

YMeHue HCIOJIb30BaTh 3HAaHUA O (PU3WYCCKUX SBICHHSIX B
MOBCEHEBHONW KW3HM I obOecrnedeHuss O€30MacHOCTH  IMpHU
oOpamieHnd ¢ OBITOBBIMH  NpUOOpaMU M TEXHHUYCCKHMH
YCTPOMCTBAMH, COXPAHCHHS 3J0POBbS M  COOJIOJCHUS  HOPM
9KOJIOTUYECKOTO TMOBEJICHUSI B OKPYXAMIIEH cpele; TOHUMaHHE
HEOOXOJAMMOCTH MPUMECHEHHUS ITOCTHKCHHHA (U3UKU U TEXHOJIOTHH

AJI paliliOHAJIBHOTO IIPHUPOJOITIOJIB30BAHUA

11

OnelT moucka, MpeoOpa3oBaHMsl U NOpeJCTaBiICHHUs HHOpManuu
(u3MUecKoro cojaepKaHus C UCIOJb30BaHHEM HMH(POPMAIMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJIOTUH; YMEHHE OIIEHWBATh JIOCTOBEPHOCTH
MOJy4YeHHON WH(OpPMAalMi Ha OCHOBE WMEIOMIMXCS 3HAHUH U
JOTIOJTHUTEIFHBIX ~ MCTOYHHMKOB,  yYMEHHE  HCIOJB30BaTh  TpHU
BBITTOJIHEHUH YYCOHBIX 3aJaHUll HAay4YHO-TIOMYJIIPHYIO JUTEpaTypy
(bu3nUecKoro cojepaHus, CIpaBOYHbIE MaTepuaibl, PECYpPChl CETH
WNurepHer; BiageHue 0a30BBIMH  HaBBIKAMH  TPEOOpa3OBaHUS
uHPOpMAIlMU W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYTyl0; yMEHHE
CO3/1aBaTh COOCTBEHHBIE IMCHMEHHbIE M YCTHBIE COOOIICHHS Ha

OCHOBC PIH(bOpMaHI/II/I N3 HECKOJBKHUX NCTOYHHUKOB




HEPEYEHDB 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexanuyeckoe JaBWKeHue. MarepuanbHas Touka. Cucrema  oTcyérta.
' OTHOCHUTENBHOCTD JBUKCHUS
PaBHOMepHOE U HepaBHOMepHOE ABMX)eHue. CpenHsisi ckopocTh. Dopmyna Jist
1.2 BBIYUCIICHHS CPEIHEH CKOpOoCTH: Vv = S/t
PaBHOMEpHOE TIpsSMONIMHENHHOE ABUXKEHUE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHHU B Clly4ae pPAaBHOMEPHOTO MPSMOIMHEHHOTO ABUKEHUS:
13 ) =x,+vf
I'paduku 3aBUCUMOCTH OT BPEMEHHU JJIs TPOCKIIUH CKOPOCTH, MPOSKIIUH
nepeMenieHus, MyTH, KOOPJAUHATHl TMPU PABHOMEPHOM MPSMOIMHEHHOM
JIBIDKEHUH
3aBUCUMOCTh KOOpPJMHATHI Tela OT BPEMEHU B CIy4ae PaBHOYCKOPEHHOIO
MPSMOJIMHEHOTO IBUKEHUS:
7
S =vy #i+a = ;
2
@opMynbl I MPOEKIHUHU TEPEMEIICHHS, MPOCKIUU CKOPOCTH U MPOSKIIUMHU
YCKOPEHUS IIPU paBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKCHUU:
2
14 .Sx(r)=v‘}x-a‘+ax-3.
U.\'('f) =Up, T4, 1,
a,(f) =canst,
UII2 - Ul:r: =2{.F_T.S'x
I'paduku 3aBUCUMOCTH OT BpPEMEHU MJISI MPOCKIUU YCKOPEHUS, MPOSKIIMH
CKOPOCTH, TIPOCKIIMU TEPEeMEIICHHs, KOOPAMHATHI TPU PABHOYCKOPEHHOM
MPSIMOJIMHENHOM JIBUKEHUU
CBobOonnoe manenue. @opmysibl, ONMHUCHIBAIONIME CBOOOJIHOE TAJCHHUE Tela IO
1.5 BEPTUKAIM (ABM)KEHHME Tella BHU3 WJIM BBEPX OTHOCUTENBHO IOBEPXHOCTH

3emnn). ['paduku 3aBUCHMOCTH OT BPEMEHH JUISI TPOEKLUUU YCKOpPEHHS,




MNpOCKIMU CKOPOCTHU MW KOOPAHWHATHI IIPpH CBO6OI[HOM naacHuMu TCjaa II0

BEPTUKAJIH

CKopocTh pPaBHOMEPHOI'O JABMKEHHS Tela MO OKpYXKHOCTH. HampaBnenue
CKOpOCTH.

d)opMyna JIA BBIYHCJIICHUA CKOPOCTHU YCPE3 PaJuyC OKPYKHOCTU K IICPUOA

oOparieHus:
2nR
o=
T

]_IGHTpOCTpeMI/ITeHI)HOG YCKOPCHHC. HaHpaBHCHI/IC HOCHTPOCTPEMHUTCIIBHOI'O

1.6 yckopeHusi. @opMyia i BBIYUCIEHUS YCKOPEHUS:
2
a. — L
i R
dopmyia, cBsI3bIBaIOIIas EPUOJ U YaCTOTY OOpallleHuUs:
V= 1
T
Macca. ITnotHocts BemecTBa. @opmyiia AJisi BRIMUCIEHUS MNIOTHOCTH:
_m
1.7 V
1.8 Cuna — BexktopHas ¢pusudeckas penuunHa. CloxKeHUue CUII
19 SBnenue nuepuuu. Ilepsoiii 3akoH HeroToHA
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHS TeJIa U BEKTOPA CUJIBI, ICUCTBYIOIICH Ha
TEJIo
B3anmopencteue ten. Tperuit 3akon Herotona:
1.11 F 21 = _F1—>2
112 Tpenue mokosi U TpeHUe cKoibxkeHus. Dopmyna ass BEIUUCICHUS MOIYIS CHITBI

TPCHUA CKOJIbKCHUSA




1.13

Hedopmanuss Tema. Ympyrue u Heynpyrue aepopmanuu. 3aKOH YHPYroi
nepopmanuu (3akoH I'yka):

F=k-Al

1.14

BcemupHoe TsaroreHue. 3akoH BCEMUPHOIO TATOTEHUS:

My -4
F=G.- 12
R -
Cuna Tsoxectu. Y cKopeHue cBOOOIHOro MaieHHs.
dopmyna 175l BBIUMCICHHS CUITBI TSXKECTH BOIM3U noBepxHocTH 3emin: F = mg.
[Bwxenne mnanet Bokpyr CousHua. [lepBas kocMuyeckasi CKOpOCTb.

HesecomocTts u neperpysku

1.15

Nmrtynbe Tenma — BeKTopHas (hu3udeckasi BETHIMHA.
D=mi

Nmnynbe cucremsl Ten. U3MeHenne umnyibca. FiMmysibe cuiisl

1.16

3aKOH COXpaHEHHUs UMIYJIbCa sl 3aMKHYTON CUCTEMBI TEl:
D=y +in, 0, =const

PeakTuBHOE OBUKEHUE

1.17

Mexanunueckasi padora. @opmyra Ui BEIUUCIEHUS paOOThI CHIIBIL:

A=Fscoso

Mexagnueckast MOIITHOCTE:

n=4
I

1.18

Kunernueckas u MMOTCHIMAJIbHAS DHCPIUs. q)OpMy.]Ia JJIA BBIYMCIICHHUA

KUHETHUYECKON SHEPIUU:

m’
Esz

TeopeMa 0 KUHETHUYECKOM OHCPIruu. q)OpMy.]'Ia JJIA BBIYUCIICHUA HOTGHHI/I&HBHOﬁ




OHCPIruu TCjia, MOAHATOIO

Hag 3eMIIEii:

E,=mgh

Mexanu4deckasi SHEPTHsL:

E=E.+E P
119 3aKoH coxpaHeHHUs MeXaHu4ueckoi sHeprun. Gopmyna st 3aKoOHa COXPAHCHUS
MEXaHWYECKON IHEPTUU B OTCYTCTBUE CUJI TpeHUs: E = const.
[IpeBparenne MeXaHUYECKON IHEPTUN TTPU HATMYUU CUJTBI TPEHUS.
[IpocThie MexaHu3MBbl. «30JI0TOE MTPABUIIO» MEXAHUKH.
Peryar. Moment cuisl: M - FI.
YcnoBue paBHOBECHS pblyara:
M, +M, +..=0
1.20
[ToaBukHbIN 1 HenoABMXHBINM O10ku. KITJ] mpocThIX MEXaHU3MOB,
n= Anonessan
A—aarpaqecﬂzﬂaﬂ
JlaBienue TBEpIOTO TEINA.
dopmyiia 171 BEIYUCICHUS JJaBICHUS TBEPAOTO TeNa:
F
P=73-
191 JlaBnenue raza. ATMochepHoe TaBICHUE.
' I'mapocraTuyeckoe naBieHUE BHYTPH KUJIKOCTHU.
dopMya 71 BBIYUCICHUS TaBICHUS BHYTPH KUJKOCTHU:
P=pgh+DPp,
1.22 3akoHn [lackans. ['mapaBnudeckuit mpecc
3akoH Apxumena. Dopmyrna i ONPEACICHUS BBITAJKUBAIOIIECH CHUJIBI,
JIEHCTBYIOILIEH HA TEJIO0, MOTPYXKEHHOE B )KUAKOCTh WM ras3:
1.23

Fa =pgV

Ycnosue nnaBanus Tena. [1naBanue CyYIOB U BO31yXOIlJIaBaHHC




1.24

Mexanuyeckue KkojebaHus. AMIUIUTYa, TEPUOJ W YacToTa KojaecOaHuil.

dopmyia, cBsI3bIBAIOLIAs YACTOTY U MEPUOJT KOIeOaHUH:

1.25

Marematnueckuii ¥ TPYXKUHHBIM MasTHUKU. [IpeBpamieHue sHepruum mnpu

K0J1€0aTeILHOM JIBIKEHUU

1.26

3aTyxaIOHlI/IC KoJIeOaHus. BI)IHY)K,ZICHHI)IG kosieOanms. Pe3onanc

1.27

MexaHU4eCcKHue BOJIHEL. HpO)IOJ'IBHLIe H TIOIICPECUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI H

CKOpPOCTD paClIpOCTpaHCHHA BOJIHBI:

h=v-T

1.28

3ByK. rpOMKOCTI) N BBICOTA 3BYKa. OTpa)KeHI/IC BBYKOBOﬁ BOJIHBI Ha TI'paHUIC

nByx cpea. MHdpa3Byk u yabTpa3Byk

1.29

Ipaxmuyeckue pabomuol

N3mepenne cpenHell MIOTHOCTH BEUIECTBA; APXUMEIAOBOM CHIIBI, JKECTKOCTH
NPYXUHBL, KO3(PPUIUEHTa TPEHUS CKOJIbKEHUS; paOdOThl CUIIbI TPEHHS, CHUJIbI
YOPYTOCTH; CpelHEeNd CKOPOCTH JABM)XKEHHUS Opycka MO HAKJIOHHOW IIOCKOCTH;
ycKopeHusi Opycka TpH JABM)KEHHHM IO HAKJIOHHOW TUIOCKOCTH; YacTOTHl WU
nepuoja KojeOaHWH MaTeMaTHYeCcKOro MasTHHKA; YacTOThl M Mepuoja
Koje0aHui MPYKXUHHOTO MasTHHUKA; MOMEHTA CHJIBbI, JEHCTBYIOIIETO HA phIyar;
paboThl CHIJIBI YNPYTrOCTH MpPH MOABEME TpPy3a C IMOMOIIBIO HETMOJBUKHOTO
0510Ka; pabOThl CHIIBI YIIPYTOCTU MPH MOABEME Tpy3a C TTIOMOIIBIO TIOJIBUIKHOTO
OJ0Ka.

HccnenoBanue 3aBUCHUMOCTH apXUMENOBOM CHIIBI OT 00BEMa MOTPYKEHHOUN
YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUJIBI
OT MAcChl TeJa; CUIIbI TPEHUS CKOJIBKEHHUSI OT CUJIbl HOPMAJIBHOTO AABJICHUSA U OT
po/ia TMOBEPXHOCTH; CUJIbl YIPYTrOCTH, BO3HUKAIOLIEH B MPYXKUHE, OT CTEIICHU
nedopMannu MPYKUHBI; YCKOPEHHsl Opycka OT yrila HaKJIOHa HaIlpaBIISIONICH;
neprona (4acToThl) KoJeOaHUI HUTSHOTO MasiTHUKA OT JUTMHBI HUTH; TEPHOIa
Koje0aHUi NMPY>KUHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTU MPY>KUHBI,
HCCIIEIOBAaHUE HE3aBUCUMOCTU TMEpHoja KoJeOaHWM HUTSHOTO MAasSTHHKA OT

Maccel rpy3a. [IpoBepka ycinoBus paBHOBECHS pbluara

1.30

DQusuueckue A6NeHUs 6 npupooe. TIPUMEPHl JBWKEHHUS C pa3IMYHBIMU
CKOPOCTSIMU B JKMBOM M HEXUBOM MPUPOJE, JEUCTBUE CUIIBI TPEHMS B IPUPOJIE U

TCXHUKC, TMPWIMBbBI W OTJIMBBI, JIABWIKXCHUC TIIJIIAHCT ConHeuHou CHCTEMBI,




PEaKTHUBHOE JIBM)KECHHUE JKMBBIX OPTraHU3MOB, PbIUYArd B TEJE YEJIOBEKA, BIUSIHUE
aTMOC(EepHOTO JaBICHHUS Ha >KUBON OpPraHW3M, IIaBaHHE PBIO, BOCIIPHITHE

3BYKOB JKUBOTHBIMHU, 3CMIJICTPACCHHUC, ceiicMuYecKue BOJIHBI, IYHAMH, 2XO0

Texnuueckue ycmpoﬁcmea: CIIMAOMCTpP, AATYUKHU IIOJTOKCHUA, PACCTOSAHUSA H
YCKOpPCHHA, AWUHAMOMCTpP, I[MOAIIWIIHUKH, PAKCTBI, pblyar, HO)]BI/I)KHl)Iﬁ u

HEMOJIBIKHBIN OJIOKHM, HaKIIOHHAsl TUIOCKOCTh, MPOCThIE MEXaHU3MbI B OBITY,

L3l COOOIIAroIIUecss COCYAbl, YCTPOMCTBO BOJOMPOBOJA, THIIPABIMYECKUN IPECC,
MaHOMETp, OapoMeTp, BBHICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
WCIIOJIb30BaHUE yIIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SAIBJIEHUA
OCHOBHBIC  TIOJIO)KEHHST  MOJICKYJISIPHO-KHHETHYECKOW  TEOPUU  CTPOCHUS

2.1 BelecTBa. Mojenu TBEPOTro, KUIKOTO U ra3000pa3HOTO COCTOSHHUMA BEIEeCTBA.
Kpucrammuueckue u aMopdHbIe Tela

29 JBmxkenne wyactui BemecTBa. CBA3b CKOPOCTH JBWKCHHSI YaCTHI[ C

' TeMiieparypoit. bpoyHoBckoe nBukenue, nuddysus

2.3 CMaunBaHue U KalWUISIPHbIE SIBJICHUS

24 TerioBoe paclIMpeHue U CKATUE

2.5 TemnoBoe paBHOBECHE

26 BuyTtpeHnsis sHeprusi. PaGota W Temomnepenada Kak CHOCOOBI M3MEHEHUS

' BHYTPEHHEHN dHEPIUU

2.7 Bubl Terionepenayn: TeIIONPOBOHOCTh, KOHBEKITUS, U3TYICHHE
HarpeBanne wu oxjaxaenue Tell. KonwuecTBO  TEIWIOTHL. Y IeibHas
TETIIOEMKOCTb:

2.8
O=am(t,—1,)
3aKOH COXpaHEHUs DHEPTUU B TEIUIOBBIX IpoIlleccax. YpPaBHEHUE TEIUIOBOTO
Oaytanca:

2.9

O +0, +..=0
HUcnapenne u koHaeHcauus. V3MeHeHWE BHYTPEHHEW JHEPrUu B IIpoLEcCe
210 WUCTIApeHUsT W KOHJeHcanuu. KumneHwe >KUIKOCTH. YJelbHas TeIvioTa
' napooOpasoBanus: L = Q/m
2.11 BnaxxnocTs Bo3nyxa




[InaBnenne wu kpuctaumsauus. VI3MeHeHHe BHYTPEHHEW DSHEpPruu IIpU

IJTIaBJICHUU U KpUCTAJIJIN3alluH. YILCJ'IBHaSI TCILJI0TA IIJIaBJICHUA:

212 ’ 0
m
BHyTpeHHss sHeprus cropaHus TOIUIMBA. Y IebHAsI TEMJI0Ta CrOPAHUs TOIUIMBA:
2.13 q=0Q/m
2.14 [Tpuniuns! padots! TemnoBsix apurateneid. KI1/] TemnoBoro npuraresns
IIpakxmuueckue pabomoi
N3mepenue yaenbHON TEITOEMKOCTH METAJUTMYECKOro LUIMHAPA; KOJIMYECTBA
TEIUIOTHI, MOJIY4YEHHOTO BOJOH KOMHATHOW TeMIeparypbl (UKCHPOBAHHON
Macchl, B KOTOPYIO OMNYIIEH HarpeTblii LMIUHAP; KOJWYECTBA TEIJIOTHI,
2.15 OTJAHHOTO HAarpeThiM LMIUHAPOM, IOC]IE ONMYCKaHUs €ro B BOJY KOMHATHOM
TEeMIepaTypbl; OTHOCUTEIbHOM BIQKHOCTH BO3JlyXa; VYAEIbHON TEIIOTHI
IIaBneHus Jpaa. lccnemoBaHwe HM3MEHEHHS TEMIEpPaTypbl BOABI  IPH
pa3NUYHbIX YCJIOBUSAX; SIBJICHUS TEIUIOOOMEHA NPHU CMEIIMBAHUHU XOJOAHON U
ropstueil Bojipl; polecca UCIapeHus
Dusuueckue s61eHUsA 6 npupooe: TOBEPXHOCTHOE HATSHKEHHE M KaMJUIAPHBIC
2.16 ABJICHUS B NPUPOJE, KPUCTALIBI B Ipupoje, uznydenue ColiHLa, 3aMep3aHue
BOZ0EMOB, MOPCKHE OpHU3bI; 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETa
Texnuyeckue ycmpoticmea: KaluUISIPbl, IPUMEPHI UCIOIb30BaHUS KPUCTAILIIOB,
517 KHUJKOCTHBII TEpMOMETp, AATUYUK TEMIIEpaTyphl, TEPMOC, CUCTEMa OTOILICHUS
' JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOMHA, JABUraTeilb BHYTPEHHETO
CrOpaHus
3 SJIEKTPOMAT'HUTHBIE SAABJIEHUA
3.1 OnexTpuszanus Te. J[Ba BUa 3IEKTPUUECKUX 3apsI0B
3.2 B3aumoneiictBue 3apspkeHHbIX Ted. 3akoH Kynona
3.3 3aKoH COXpaHEHUS IEKTPUIECKOTO 3apsiaa
3.4 Onektpuueckoe mnone. Hampsok€HHOCTh 3iekTpuyeckoro mnois. [lpuHnun
' CYIEPHO3ULINH JIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenn onexkrprueckux 3apsanoB. JleWcTBHME SIIEKTPUYECKOrO IIOJS  HaA
' ANeKTpudecKue 3apsiabl. [[pOBOTHUKHN U TUAIIEKTPUKH
3.6 [TocTosiHHBIN nekTpuyeckuil TOK. JleiicTBUS 3iekTpudeckoro Toka. Cuma Toka.




Hanpsokenne.

I=qg/t,U=A[Q

3J'I€KTpI/I‘ICCKOC COIIPOTUBJICHHUC. YaenbHOE QJICKTPHUICCKOC COIIPOTUBJICHUC!

3.7 R =pl/S
38 3akon Oma i yyacTka snekTpudeckoit menu: | = U/R
[TocnenoBatensHOE COCTMHEHHUE TTPOBOIHUKOB:
I =I,; U=U +U,;: R=R +R,
1 1 1 2
39 [TapannenbHOe COeAMHEHHUE TPOBOTHUKOB PABHOTO COTIPOTHBIICHHUS
U=U;I=I+1;R=2.
2 2 -
CMenaHHBIC COCTUHEHUS TTPOBOHUKOB
Pabota u momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jxxoynsa — Jlenna:
3.11 Q= I’ Rt
312 Oneir Dpcrena. MarHuTHOE TMOJ€ TPSIMOTO IMPOBOJHUKA C TOKOM. JIMHHM
MarHMTHON WHIYKIIUA
313 MarauTHO€ TOJIE TOCTOSSHHOIO MAarHuTa. B3auMoJIencTBHE MNOCTOSIHHBIX
MarHuTOB
3.14 JleficTBE MarHUTHOTO TOJISI Ha MTPOBOHUK C TOKOM
3.15 OmnbiTel @apanes. SBnenue snekrpomMarauTHo uHaykuuu. [Ipasuno Jlenna
Ipaxmuyeckue pabomwi
N3mepenue  3IEKTPUYECKOTO  COMPOTHBIICHHS ~ PE3MCTOPA;  MOIIHOCTH
AIEKTPUUYECKOTO TOKA; PaOOTHI AJICKTPHUECKOTO TOKA.
3.16 HccrnenoBanue 3aBHCHMOCTH CHJIBI TOKA, BO3HUKAIOUIETO B TPOBOJHHKE

(pC3I/ICTOpBI, naMnqua), OT HAIIPSKCHHA Ha KOHIAX IIPOBOAHUKA, 3aBUCUMOCTHU
COIIPOTUBJICHHUA OT AJIMHBI IMIPOBOJAHHKA, IJIOMAAU €ro IOIICPCUYHOI0 CCUCHUA U

YAEIBHOTO COIIPOTUBIICHUS.




HpOBepKa npaBujia AJIA JJICKTPHYCCKOI'O0 HAIPAKCHUA IIPU IMOCICOOBATCIIBHOM
COCAUHCHHNU IPOBOJHHUKOB, IIpaBHJIa I CHJIBI JJICKTPHUYCCKOIO TOKa IIpH

napajyieIbHOM COSIMHEHUH MPOBOIHUKOB (PE3UCTOPHI U JIAMITOUKA)

Quzuueckue sA6leHUs 6 npupode: DIEKTPUUYECKUE SBJIEHUS B arMmocdepe,

3.17 ANEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE TOJE 3eMJIH, Apeid MOI0COB,
POJIb MAarHUTHOTO TOJIS /IJ1S1 JKU3HU Ha 3emJie, MOJSIPHOE CUsSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKOI, aMIIEpMETp, BOJIBTMETP, PEOCTar,
CU€TUYMK  DJIEKTPHUYECKOW  DSHEPrHH,  DICKTPOOCBETUTENbHBIE  MPHUOOPEI,
3.18 HarpeBaTeyibHbIe 3IEKTPONPUOOPHI (mpumepsr), AJIEKTPUYECKUE
MpeIOXPaHUTENIN, DJIEKTPOMATHUT, JJIEKTPOJBUIATEIh IOCTOSHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DJeKTpoMarHuTHhIE BOJHBIL. [Ikaa 351eKTpOMarHuTHRIX BOJIH
3.20 JlyueBas mozens cBeta. [IpsiMmonnHeliHOe pacipOCTpaHeHHEe CBETa
3.21 3akoH oTpaxkeHus cBeTa. [Imockoe 3epkaino
3.22 IIpenomiienue cBeta. 3aKOH MPETOMIICHUS CBETa
3.23 Hucniepcus ceera
3.2 JIunza. Xopn nmyuein B nuH3e. OKycHOE paccTosAHHME JUH3bL. OnTHYecKas cuia
' aun3el: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. Onrndyeckue npudopsI
IIpakmuueckue pabomsi
W3mepeHne onTu4ecKkoil CHIbl coOMparomiel JTMH3bI; (POKYCHOTO PACCTOSHUS
coOuparoliei JIMH3bI (10 CBOWCTBY PaBEHCTBA Pa3MEPOB MPEAMETa U U300paKeHus,
396 KOT'/Ia IIpeIMET PACIoNIOKEeH B IBOWHOM (OKyce), MoKa3aTelis MPeIOMIICHUS CTEKJIa.
' HccnenoBanue CBOMCTBA M300paKE€HUs, TMOJIYYEHHOTO C  IMOMOUIBIO
coOuparomiel JUH3bI, U3MEHEHHUS (DOKYCHOTO PACCTOSHUS JIBYX CJIOXEHHBIX JIMH3,
3aBUCUMOCTH yTJja IPEJIOMJICHUS CBETOBOTO Jiyya OT yrja NaJeHUs Ha TpaHuIe
«BO3/yX — CTEKIIO»
397 Qusuueckue senenus 6 npupoode: 3armenuss Comnua u JlyHbl, 1Bera Ted,
' OINITUYECKHUE SBJICHUS B aTMOcdepe (IBeT HeOa, pepakuus, paayra, MUPax)
3.98 Texnuyeckue ycmpoticmeéa: OYKW, TepuUCKoN, (oTroammapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
41 PamnoaktuBHOCTh. Asbda-, OeTa-, ramma-uzinydenus. Peakiuu anbda-u Oera-

pacnana




4.2

Omsitel Peszepdopaa no paccesnuto anbda-yactuil. [InanerapHas moaens aroma

4.3 CoctaB aToMHOT0 siipa. M30TOIBI

4.4 [lepuon monypacmnaia aTOMHBIX sIED

4.5 SInepHble peakiuu. 3aKOHbI COXPaHEHHSI 3apSAI0BOTO U MACCOBOTO YMCEI
Qusuueckue s6leHUs 6 Npupoode: ECTECTBEHHBIM paJMOaKTHBHBIA  (OH,

4.6 KOCMUYECKHE JIYyYH, pPAJAMOAKTHBHOE W3Iy4YeHUE NPUPOJHBIX MHUHEPAJIOB,
JEUCTBUE PATMOAKTUBHBIX U3TYUCHHI Ha OPTaHU3M YeJIOBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOT, HHIWBHIYAbHBIH TO3UMETpP, Kamepa

BI/IJII)COHa, AACpHad SHCPreTuKa




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYHEHUKA

METOINYECKHUE MATEPHUAJIBI J1JI1 YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






