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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Immero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHUI M TpeOOBaHMUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MpernoaBaHus yaeOHoro npeamera « Du3ukay.

Conmepxanue mporpaMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOY4YalOIIMXCS WU OpPraHMU3alfi0 HU3y4YCHUs
Gu3MKK Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme no (u3Mke y4uTBHIBArOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00ydeHHs, a TaKkKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOoro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuIaraeT MPUMEPHYIO MOCIEA0BATENbHOCTh
U3yYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTUSA MPEAMETHOTO COACPNKAHUS U
yueTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®dusurka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, IMOCKOJBbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE MPOLECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OWoJIOTHEeH, acTpoHOMUEH H (U3UICCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeNoCTaBsieT HauboJiee SCHble O00pa3lbl NPUMEHEHHS HAyYHOrO METoja
MO3HaHMsI, TO €CTh CII0C00a MOyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 raaBHBIX 3a7a4 (PU3MUecKOoro o0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
UHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMpeJrojaracT OBJIaJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIINMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

® HAy4YHO OOBSACHATH SBJICHMUS,

® OILICHHWBATh U IOHUMAaTh OCOOEHHOCTH HAYyYHOT'O UCCIIEIOBAHMS;



HHTCPIPCTUPOBATL JAHHBIC M HCIOJb30BATh HAYYHBLIC AOKA3aTCJILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wsyueHus ¢GU3WMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
ONpe/eNieHbl B KOHIICTLIMM TpEenojaBaHus ydeOHoro mpenmera «Dusuka» B
oOpa3oBaTenbHBIX oOpraHu3anusx Poccwiickoit denmepamuu, peanu3yrOMUX
OCHOBHBIE 00111e00pa30BaTEIbHBIC TPOTPAMMEI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne HHTEepeca M CTPEMIICHUS OOydaloluxcs K HAyYHOMY
U3YYCHUIO TIPUPOABI, Pa3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPUECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METO/e MO3HaHUsI ¥ (POPMHUPOBAHNE
UCCJIEIOBATENLCKOIO OTHOIIECHHUS K OKPYKAIOUIUM SIBICHUSAM;
dbopMupOBaHHEe HAYYHOTO MHPOBO33PEHHUSI KaK pe3yJbTaTa H3YUCHHS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;
dbopMupoBaHHE TPEACTABICHUNA O PONHM (U3UKHU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHI;

pa3BUTHE  TMPEACTABICHMM O  BO3MOXKHBIX  cdepax  Oyayuien
po(hecCUOHATIBHON JEATENIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlPaBJICHUU.

JlocTrkeHrne 3THX IeJed MporpamMMbl 10 (PU3MKE Ha YPOBHE OCHOBHOTO
oO1iiero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a/1ay:

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

MpUOOpPETEHNE YMEHUN OMUCHIBATH U OOBSCHATHh (HU3MYECKUE SBIICHUS C
UCITIOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHIINX paCUYEeTHBIX 3a1ad ¢
WCITOJIb30BAaHUEM bu3rIecKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOATh MPUPOIHBIE SIBJICHUS U BBITIOJHSATH OTBITHI,
nabopatopHble pabOTBl W AKCIECPUMEHTAJbHBIC HCCIICIOBAaHUS C
WCITIOJIb30BAHUEM U3MEPUTEILHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MH(pOpMaImenn GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (DU3HMKH, aHATU3 U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O chepamu podheCCUOHAIBHOM JAeSATEILHOCTH, CBI3aHHBIMU
C (U3MKOW, W COBPEMEHHBIMM TEXHOJIOTHMSIMH, OCHOBAaHHBIMH Ha
JOCTIDKEHUSIX (DU3UIECKOM HAYKH.



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

[Ipennaraemepiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OMBITOB SBJISIETCS PEKOMEHIATEIIbHBIM, YUUTENb JIeJIaeT BHIOOp MPHU MPOBEIACHUU
7a00paTOPHBIX PabOT W OMNBITOB C YYETOM WHAMBUIYATbHBIX OCOOEHHOCTEH
OoOy4JaronMxcs, Cucka HKCIEPUMEHTAIBHBIX 33/JIaHHM, MpeiaraéMbIX B pamMKax
OCHOBHOTO roCyJapCTBEHHOTO AK3aMEHa o busuke.



COAEPXKXAHUE OBYUYEHUA

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

®usuka — Hayka o mnpupone. fABneHus npupoibl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIIOBBIE, JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue @uanyueckux BelWyuH. PuU3NUecKue
npubopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucTeMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EcTecTBEeHHOHAy4YHBII METOJI MO3HaHHWs: HAOJIOJIEHHWE, MOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIIBH)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmoaaemMoro siiaeHus. Onucanue Gu3nNUecKuX SBJICHUN C TOMOIIbIO MoJieei

Jemoncmpayuu.

1. MexaHuuyeckue, TEIUIOBBIE, DJJIEKTPUUYECKHUE, MAarHUTHBIE, CBETOBbBIE

SIBJICHHUSI.
2. ®usnueckue NpuOOPsl U MPOUEAypa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

OmnpeneneHue UEHbI IeJIEHUS IIKaJIbl U3MEPUTEILHOTO TpUOOpa.

N3mepeHne pacCTOSHUMN.

N3mepenne 06bEMa KUAKOCTU U TBEPAOTO TENA.

Omnpenenenue pa3sMepoB MabIX TeIl.

M3mepenne Ttemmeparypbl IPU MOMOLIM >KMIKOCTHOIO TEPMOMETpA U

JATYMKA TEMIIEPATYpHI.

6. TlpoBenenue uccrnegoBaHUs MO MPOBEPKE TMIOTE3bl: AAIBHOCTH MOJETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, yeM OoJiblle BhICOTA
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MycKa.
IlepBoHava/ibHbIE CBEACHUS 0 CTPOCHUM BellleCTBA.

Crtpoenue BemiecTBa: aTrOMbl W MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBRA.

JBmxxkenne yactul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUS YaCTHI[ C
temrneparypoii. bpoyHoBckoe nBmwxkenue, nuddysus. B3anmomelicTBue dYacTuil
BEIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH U TBEPJbIX
(kpucTammyecknx) Tesl. B3anMoCBsA3b MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmtoneHne OpOyHOBCKOTO IBUKEHUS.

2. Habmonenue nuddysum.



3. HaGmogenue  siBNeHUM,  OOBSACHSIOUIMXCA  NPUTSHKECHHEM  WIH
OTTAJKUBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimul.

1. Onenka pauameTpa aTomMa METOJOM pPAIOB (C  HMCIOJb30BaHUEM

dboTtorpaduii).

2. OnbIThl O HAOIIOACHUIO TEINIOBOTO PACIIUPEHHUS Ta30B.

3. OnbITel 1O OOHAPYKEHUIO AEHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBMKeHUe M B3aUMOJAeiCTBHE TeJl.

MexaHnueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBWXKEHUU. Pacuer myTtH u
BPEMEHU JIBUKCHHUSI.

SBnenne uHepuUM. 3aKOH HMHEpUUH. B3aummopeilcTBHe Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTM JBWXKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTE BemecTBa. CBSI3p IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHULIE
00BEMa BEIIECTBA.

Cuita Kak XapakTepUCTHKa B3auMoAeucTBHs Tesl. Criia ynpyroctd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOUIIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTy. Cuila TsKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTByromas cui. Cuia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.

Hemoncmpauuu.

HabmroieHue MexaHu4eckoro JBUKEHUS Tea.

N3mepenne CKOpOCTH NPSIMOJIMHENHOTO ABUKECHUS.
HabGmronenue siBjeHUST MHEPIIHH.

HaOmronenne naMeHeHus CKOpOCTU MPU B3aUMOJICHCTBUU TeJ.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TEI.

6. CnokeHue CUJl, HallPaBJICHHBIX IO OJTHON MPSIMOM.

M

Jlabopamopuvie pabomul u onvimaol.

1. OmpeneneHue CKOPOCTH PaAaBHOMEPHOTO JABIMKECHUS (IIapUKa B KUJIKOCTH,
MOJIEJIH JICKTPUIECKOT0 aBTOMOOWIIS M TaK Jiajee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJbXKEHUs OpycKa WIM IIapuKa Mo
HAKJIOHHOM ITIOCKOCTH.

3. Omnpexenenue MIOTHOCTH TBEPAOTO TeEA.

4. OnbIThl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHUs (JIedopmariun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

S. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

JlaBjieHUe TBEPABIX TeJI, *KUAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUS raza OT o0bema, Temmeparyphl. llepemada maBieHUs
TBEPJIBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackansa. [lHeBMaTuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

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

JelicTBue XKUAKOCTH U ra3a Ha MOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3nyxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTh JAABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBienne nercTBrs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITANIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

VYcnoBue miaBaHus TeN: IUIaBaHUE WA MOTPY>KEHUE TENl B 3aBUCUMOCTH

OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIAKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BoJie OT 00bEMa MOTpyKEHHOM B
KUJIKOCTh YacTH TeJa.

2. OmnpeneneHue  BBITAJKUBAIOIICW  CUJIbI, JCHUCTBYIOIIEH HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, ICUCTBYIONICH HA TEJIO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnpIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIONIEH CHUJIBI,
JNEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WM KOHCTPYMPOBAaHHUE JIOAKH H
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.
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PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecHsi phluara. IIpumeHeHHMe TmpaBWiIa paBHOBECHsI pbluara K OJIOKY.



«3omotoe mpaBmwioy MmexaHuku. Kosadduument momesHoro nedctBus (mgaiee —
KII/I) mpocteix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M MOTEHIUAIbHAs 3HEPIHUS.
[IpeBpaliieHre OTHOTO BU/Ia MEXAaHWUUYECKOW HEPIUM B IPYroil. 3aKOH COXPAHECHUS
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Ompenenenue pabOThl CHIIBI TPEHUS NP PAaBHOMEPHOM JBUKEHHUM Tea

110 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBaHue yCia0BUN PAaBHOBECHUS phIUara.

3. Nsmepenue KII/] HaK1OHHOM IIOCKOCTH.

4. U3ydeHue 3aKk0HAa COXpaHEHUsI MEXaHUUECKON SHEPTUU.

8 KUIACC

TenJioBbie ABJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMSI
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUN MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CmaunBaHNe U KallWJUISIPHBIE SIBJICHUS. TEeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsisi sHeprus. CnocoObl HM3MEHEHHs BHYTPEHHEW HHEPruu:
TeruIonepesaya U COBEpLIEHUE paboThI. Bunst TEIIONEepEeaauH:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBeCHE. YpaBHEHHE TemioBoro Oamanca. IlnaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJelbHAsg TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BrnaxnHocTh BO3ayXa.

OHeprus TOIIMBa. Y AelbHAS TEIIOTa CTOPAHUS.

[Tpununer pabotel TemnoBbix apurareneit KIIJ[ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne 6pOyHOBCKOTO ABHXKEHUS.
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9.

Hab6nronenune nuddysuu.

HaOnronenue siBieHU cMauMBaHUs U KaMWIISIPHBIX SIBICHUU.
HaOnronenue TenioBoro pacimpeHus Ted.

N3meHeHne naBiieHUs Ta3a MpU U3MEHEHUH 00bEMa W HAarpeBaHUU HWJIU
OXJIKJICHHU.

[IpaBuna u3MepeHus: TeMIEPaTypsl.

Buae! Tenmonepenayn.

OxytaxIeHUE TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUH paboThl BHCIIHUMH CUJIaAMHU.

10.CpaBHeHUE TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.
11.HaGntoieHre KureHus.

12.Habmro1eHrEe MTOCTOSIHCTBA TEMIIEPATYPBI IPH IJIABJICHUU.
13.Mopenu TEIUIOBEIX ABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

1.
2.
3.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSIKCHUS.
OMnBITHI O BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue AaBiIeHUs BO3yXa B OJJTOHE IIITPHIIA.

OMnbITE, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIIEPaTyPhI.

HaOmronenne wW3MEHEHHS BHYTPEHHEH OSHEPrud Tela B pe3ysbTaTe
Terionepeaayn U paboThl BHEIIHUX CHJI.

HccnenoBanue sBIEHUSI TEIUIOOOMEHA MMPU CMEIIMBAHWU XOJIOJHOW U
ropst4er BOJIBL.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJIOW  IIpHU
TEII000MEHE C HAarpeThIM METATUITMUYECKUM LIMJITHHIPOM.

10.0Onpenenenre yaeabHOM TEMITOEMKOCTH BEIIECTBA.

11.UccnenoBanne mpouecca UCIapeHusl.

12.0npenenenne OTHOCUTEIBLHOM BIIAYKHOCTH BO3AYXa.

13.Onpenenennie yenbHON TEIUIOTHI MIABJICHUS JIbJA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

OnexkTpuzanus Ten. J[Ba poja 3JEeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIMYUHBI 3aPsA/I0B U PACCTOSIHUSI MEXKAY TEIIAMH ).

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro mods. [IpuHuun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOOHMKM W AMAJIEKTPUKH. 3aKOH  COXPaHEHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKa.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHS 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTHBIICHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBICHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGora u MomHOCTE 3MeKTpUYecKoro Toka. 3akoH Jxoymis—JIenma.
DneKkTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAeCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MaruauTHoe nosie. MaruuTHoe nojie 3eMJu U €ro 3HauY€Hue JJIs )KU3HU Ha 3eMJie.
OmeiT  Opcrena. MarauTHoe T1oJe  3JIEKTpUYeckoro Toka. [Ipumenenwne
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fBnenne snekTpoMarHuTHOM MHAYKIUU. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DIekTpu3anus Ted.

JIBa poJia JIEKTPUUECKHX 3aps/I0B U B3aUMOJICHCTBUE 3apsSKEHHBIX TEIl.
Y CTpoRCTBO 1 JIEUCTBUE DNEKTPOCKOIIA.
DnekTpocTaThyecKass MHAYKIMS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUAIEKTPUKHU.

MonenupoBaHUe CUIIOBBIX TUHUM AJIEKTPUUECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.

. [leficTBHS 2IEKTPUUYECKOTO TOKA.

10 DIIEKTPUUYECKUM TOK B JKUIKOCTH.

11.T"a30BbIi1 pa3psia.
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12.1i3mepenune cuiibl TOKa aMIIEPMETPOM.

13.i3mepeHue 31eKTPUYECKOr0 HAMPSKEHUS BOJIbTMETPOM.
14.PeocTtat 1 Mara3uH CONPOTHUBJICHUM.

15.B3aumMoielicTBUE TOCTOSTHHBIX MarHUTOB.

16.MoaenrpoBaHre HEBO3MOXKHOCTH pa3ieieHus MOI0COB MarHuTa.



17.MonennpoBaHre MarHUTHBIX IOJIEH ITOCTOSSHHBIX MarHUTOB.

18.0nbIT OpcTena.

19.MaruuTtHoO€e noJie ToKa. JJIEKTPOMAarHur.

20./leiicTBrE MATHUTHOTO TIOJISI HA MPOBOJIHUK C TOKOM.

21.OnekTpoaBUraresp MOCTOSHHOTO TOKA.

22.VccnenoBaHue sIBJICHUS dJIEKTPOMAarHUTHON MHTYKIIUH.

23.0mnb1iTe1 Dapanes.

24.3aBUCMMOCTh HAIIPaBJICHUS] HMHAYKIIMOHHOTO TOKa OT YCIJIOBHM €ro
BO3HUKHOBEHUS.

25.251eKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1. OnpITel 1O HAOMIONEHUIO DJICKTPU3ANUM Tl HWHAYKIMEH U TpHU
COIPUKOCHOBEHHH.

2. HccnenoBaHue MACHUCTBHUS SIEKTPUUECKOTO TMOJII HA MPOBOJHUKU H

JUAJIEKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETTH MOCTOSTHHOTO TOKaA.

W3mepenre U peryaupoBaHie CHIIbI TOKA.

N3mepeHne U peryJupoBaHUE HATIPSAKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, MIYIIETO 4YEPE3 PE3UCTOP, OT

COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTb BJIEKTPUUECKOTO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEHUs U MaTepuaa.

8. IlpoBepka mnpaBuia CIOXKEHUS HANPSHKEHUN TMPH  MOCIEAOBATEILHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

9. TlpoBepka mnpaBwyia sl CWJIbl TOKA MpPU MapajuIeIbHOM COEAWHEHUU
PE3UCTOPOB.

10.0OnpeneneHue paboOTHI AIEKTPUUSCKOTO TOKA, UAYIIIETO Yepe3 Pe3UCTop.

11.0npenenenne MOIIHOCTHA  BJIEKTPUYECKOTO TOKA, BBIJICISIEMONM HA
pe3ucTope.

12.WccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO 4YEpE3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

13.0Onpenenenue KIIJ[ narpesarens.

14.VccnenoBaHre MarHUTHOTO B3aUMOJICHCTBUS TTIOCTOSTHHBIX MarHUTOB.

15.3yuyeHne MarHUTHOTO TIOJS  TOCTOSIHHBIX ~ MarHUTOB TIPU  HX
00BEIMHEHUU U Pa3ICIICHUN.

16.VccnenoBanue NeUCTBUSA SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJKY.
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17.00bITbl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aUMOJCUCTBUSA
KaTyIIKU C TOKOM M MarHuTa OT CHJIbI TOKAa W HamlpaBJEHUS TOKa B
KaTyLIKE.

18.13yueHune neiicTBUSA MArHUTHOTO TIOJISI HA IPOBOJIHUK C TOKOM.

19.KoHcTpyupoBaHue v u3yueHue paboThl SJEKTPOABUTATEIIS.

20.1U3mepenue KII/ 351eKTpoABUTaTENbHOM YCTAHOBKH.

21.00bITBI TIO  MCCIICIOBAHUIO SIBJICHUSI 3JEKTPOMArHUTHOW WHAYKIUU:
UCCIIENOBAHUE W3MEHEHUW 3HAYEHHWS W HAIpPaBICHUS WHIYKIHOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJCHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKECHUA. PaBHOMEpHOE NPSMOJMHEWHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABWKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKPYKHOCTH. Ilepuon u yvacrora oOpaieHus.
JIunenHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproTtoHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTCHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr Bokpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHus. MOMEHT cuiibl. LleHTp TsxecTu.

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTH. PabGoTa CHJI TSKECTH, YIPYTOCTH,
TpeHust. CBs3b HEpruu U padoThl. [loTeHIIMaIbHAsS SHEPTUS Tela, OAHATOTO Hajl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEPTUsl CKATOW NMPYKUHbI. KuHeTnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HaGmroneHne MEXaHUYECKOTO JBMXKEHUS Tela OTHOCUTENIBHO Pa3HBIX Tl

OTCYETA.
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8.
9.

CpaBHEeHHME TyTe W TPACKTOPHI IBIWIKEHUS OJIHOTO M TOTO Xe Tela
OTHOCHUTEJIHLHO Pa3HBIX TEJl OTCUETA.

H3mepenre CKOpOCTH M YCKOPEHUS TIPSIMOJIMHEHWHOTO JIBUYKEHUS.
MccaenoBanre MPU3HAKOB PABHOYCKOPEHHOTO JIBHYKCHHUSI.

HabGnrofeHue NBHKCHHS Tella 10 OKPYKHOCTH.

Habnronenne MexaHHIeCKUX SBICHHMA, TPOUCXOISIINX B CHCTEME OTCUETa
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPEHHOM  JBIKEHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCHUMOCTh YCKOPEHHS Teja OT MAacChl Teja M JICMCTBYIOIIEH Ha HETro
CHJIBL.

Hab6nronenue paBeHCTBA CHIT IPH B3aMMOJICHCTBUH TEJL.

M3meHeHune Beca Tena npu yCKOPEHHOM JBUKEHUH.

10.Ilepenaya umnysbsca Ipy B3aUMOJAEHCTBUAN TEN.

11.IIpeoOpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUM TEII.

12.CoxpaHeHne nMIyJibca PU HEYNIPYTOM B3aMMOJICCTBHH.

13.CoxpaHeHue uMIyJibca Mpu adCOTIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.
14.HabmroieHre peakTUBHOTO JIBHXKECHHS.

15.CoxpaHeHne MEXaHNYECKOM SHEPTUU NpU CBOOOIHOM Ma/ICHUU.
16.CoxpaHeHrEe MEXaHNYECKON PHEPTUU TP ABUIKEHUH TeEJIA M0 IEUCTBUEM

IIPY’KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

*®

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JaJbHEUIIEro paBHOMEPHOIO
JIBIKEHUS [IAPUKA I TETIEHKKH.

OmnpenencHue CpeaHE CKOPOCTH CKOJIBKCHHS OpycKa WM JBHKSCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHUM TIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU MPHU PABHOYCKOPECHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEeHTa TPEHUST CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10.0npenenenrie pabOThl CHIIBI yOPYrOCTH MpU MOABEME TIpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.
11.13y4eHue 3aKkoHa COXPAHEHUSI SHEPTUU.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUIl: TIepro,
4acToTa, aMIUINTyAa. MaremMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUU MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOanus.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMUYECKMX BOJIH. IIpomosbHble M
IIONIEpEYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUS.
MexaHndeckue BOJIHBI B TBEPAOM TENE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue xoneOaHUM TeJl MOJ JEHCTBUEM CHIIBI TSOKECTH U CHIIBI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabmroieHue BbIHYKIEHHBIX KOJI€OaHUI U pe30HaHCA.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.
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6. AKyCTHYECKUI PE30HAHC.
Jlabopamopnvie pabomul u onvimaul.
1. Onpenenenue YacToThl W MepuUoAa KoJeOaHWUN MaTeMaTHYEeCKOTO
MasTHUKA.
2. OmnpeneneHue 4acToThl U NEepro/ia KOJeOaHU MPy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJeOaHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIUHbI HUTH.
4. ViccnenoBaHue 3aBUCUMOCTHU Mepuoa KojaeOaHuil Py KUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MEpHoJia KojieOaHUM rpy3a, MOABEHIEHHOIO K
HUTHU, OT MACCHI Tpy3a.
6. OnbITEI, JACMOHCTPHPYIOIIME  3aBUCUMOCTh  TEpHOJa  KojeOaHUU
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.
7. U3mepeHue yCKopeHust CBOOOIHOTO TMaICHHUS.
DJIEKTPOMATHUTHOE 110J1€ U JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMAarHUTHOE  MoJie.  DJEKTpOMarHuTHble  BoJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana »iekTpoMarHUTHBIX BOJH. Mcmoib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETA.

Hemoncmpauuu.

1. CBoiicTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOIMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmnHerHoe
pactipoctpanenue cBera. 3atmenusi Connia u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHUs cBera. [lonHoe BHyTpeHHee
OTpaxkeHHEe cBeTa. lIcronb30BaHME TOJHOIO BHYTPEHHETO OTpPaK€HHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. OnTuueckas cucrtema (¢oToamnmnapara,
MUKpOCKONa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. binM3opykocTh u
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceeTa.

Hemoncmpauuu.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ JIy4er B paCCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

9. Tlpunuun neictBus Qoroanmnapara, MUKPOCKOIA U TEJIECKONA.
10.Mopnens rina3za.

11.Pa3noxxenue 6emoro cBeTa B CIICKTP.
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12.Tlony4yenue 6enoro cBeTa NMpu CI0KEHUU CBETa Pa3HbIX LIBETOB.

Jlabopamopusie pabomel u onvimel.

1. WccnenoBaHue 3aBUCMMOCTH yTila OTPAXXEHUSI CBETOBOTO Jiydya OT yIJia
najicHusI.

2. V3ydeHwne xapakTePUCTHK N300paKEHUSI PEMETa B IIJIOCKOM 3epKaje.

3. UccnenoBanue 3aBUCUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.



4. Tlomydenne n300pakeHUI C ITOMOIIBIO COOMPAIOIIEH JTMH3HI.
5. Ompenenenne GOKyCHOTO PACCTOSHUS U ONTHYECKOW CHIIBI COOMPAOIIICH
JIMH3BI.
6. OmbITHI 1O Pa3I0KEHUIO OEJIOr0 CBETa B CIEKTP.
7. OnbIThl MO BOCHPUATHIO IIBETA MPEAMETOB MPH UX HAOIIOJCHUM 4Yepes3
[[BETOBBIC (DUIIBTPHI.
KBaHnTOBBIE SIBICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MorioieHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msorombsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX saep. CBsA3bp Macchl W SHEpruu. Peakuuu cuUHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

CnexTpbl U3Ty4EeHUS U MOTJIOLIEHUS.

CreKTpbl pa3IMYHbIX Fa30B.

CnekTp Bogopo/a.

Habmronenue TpexkoB B kamepe Buiibcona.

PaboTta cuérumka HOHU3UPYIOIINX U3ITYyYCHUH.

6. Perucrtpanys U3iaydeHHs] TPUPOIHBIX MUHEPATIOB U IPOIYKTOB.
Jlabopamopuvie pabomul u onvimel.

1. HaOmroneHue CIJIOMIHBIX U IMHEHYAThIX CIIEKTPOB U3IIyYECHHUS.

M

2. UccnenoBanue TPEKOB: M3MEPEHHUE SHEPrUU YacTHUIIBI IO TOPMO3HOMY

nytH (1o ¢poTorpadusim).

3. UsmepeHue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpHUTENHEHO-0000IIAIOMINI MOTYSTb TIPEIHA3HAYEH 7Sl CHCTeMAaTHU3alun
U 0000IIeHHS  TPEIMETHOTO  COACp)KAaHWA U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakXke i1 MOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »J3K3aMeHy MO (u3uke g oO0ydarommxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Tpu U3yyeHUN NaHHOTO MOIYJSl PEAM3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00€CTeYMBACTCs JOCTUKEHHUE NMPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAY4YHas] TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIECIOBAHUS



SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (pu3mdeckue
SBJICHHSI, TIPUMEHSIS TIOJyYCHHbIE 3HAHUWA, pemaTh 3aJa4d, B TOM YHCIIe
KaueCTBEHHBIC U IKCIICPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yercs
3a CY€T TOro, 4YTo OOYyYaIOIIUEeCs BBIMOJHAIOT 3aJaHUs, B KOTOPBIX UM
npejiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUN pacro3HaBaTb W HAYYHO OOBICHATH
busznyecKre SIBICHHS B OKPYIKAIOIEH MPUPOJIC U TOBCETHEBHOM KHU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3UUECKUX SBICHUH, B TOM
YHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYICHUS TEOPETUICCKIX BHIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaMOOJIEe BAXHBIX JOCTIKCHUA COBPEMEHHBIX
TEXHOJIOTHIA, HAPUMEpP, MPAKTUICCKOTO HCIIOIH30BAHUS PA3INYHBIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.

Kaxmas w3 TeM MaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOEC
uccienoBanne o0oOmmaronero xapakrepa. Moynb 3aBeplIaeTcs MPOBEACHUEM
JIMarHOCTUYECKOU U OLICHOUHOM pabOoThI 32 KypC OCHOBHOI'O OOIIEro 00Opa3oBaHusl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3nKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPaBICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT copMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpMoOTHYECKOr0 BOCTIMTAHUSA:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUHCKOU
duznyecKoil HayKu;

- IIEHHOCTHOE OTHOIIICHHUE K JJOCTHKEHUSAM POCCUUCKUX YUEHBIX-(DUZUKOB;

2) rpamIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY yYaCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUHN
busuKy;

- OCO3HAaHHUE BAXHOCTU MOPAIbHO-ITUYECKHX IPUHIIUIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSTHE 3CTETUYECKUX KAdyeCTB (PU3MUECKON HAyKHU: €€ TrapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKW KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MUpPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLLICH
KYJbTYPBIL;

- pa3BUTHE HAYYHOU JIFOOO3HATEIILHOCTH, WMHTEpPEca K HCCIIeN0BATEIhCKON
NEATEIIbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0/1aromnoJry4us:

- OCO3HaHUE IIEHHOCTH Oe30macHoro oOpa3a KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBusl OE30MacHOro MOBEAEHUS Ha
TpPaHCTIOPTE, Ha JIOpPOTraxX, C ANEKTPUUYECKUM M TETUIOBBIM O00OpYy/IOBaHUEM B
JIOMAITHUX YCJIOBHSIX;

- c(opMHpPOBAHHOCTh HaBBIKAa pedeKCUM, MPU3HAHUE CBOETO MpaBa Ha
OIIMOKY U TaKOI'o e MpaBa y APYyroro 4ejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTMBHOE y4YacTHE€ B pPEIICHUHM NPAKTUUYECKUX 3ajad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

® - UHTEPEC K MPAKTHICCKOMY M3YUEHUIO MPOECCUil, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

® - OpUCHTAIlMig Ha TMpPUMEHEHHWE (DU3WYCCKUX 3HAHWUU JUIs PEIIeHUs 3amad B
o0JlacTH OKpYy’)Karollel cpeapl, IUIAaHUPOBAaHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOYKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

® - OCO3HaHHME IJI00ATLHOIO XapakTepa JKOJOTMYECKHUX MNPoOJeM U MyTel ux
pelieHus;

e 8) ajanTanuM K U3MEHSIOUWIUMCH YCJOBUSIM COLMAJIBLHOM U NPHPOIHOM
cpeabl:

e - TOTPeOHOCTh BO B3aUMOJCHCTBUU MPU BBINOJHEHUU UCCIACAOBAHUM U
MPOEKTOB (PU3NYECKOM HAIMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX;

® - T[IOBBIIICHHE YPOBHSA CBOEH KOMIIETEHTHOCTH Ye€pe3 IPAKTUUECKYIO
JIeSITEIILHOCTD;

e - IOTPeOHOCTH B (POPMHUPOBAHMU HOBBIX 3HAHUI, B TOM YHCIIEe (POPMYIUPOBATH
WJICU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e - oco3HaHUE JAe(DUIUTOB COOCTBEHHBIX 3HAHUM W KOMIIETEHTHOCTEN B 00JaCcTH
du3uKy;

® - [UIAHWPOBAHHE CBOETO PA3BUTHUSA B MPHOOPETCHHH HOBBIX (HHU3UYCCKUX
3HAHUU;

® - CTpEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBS3H IIPUPO/IbI, 00IIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METANIPEIMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOCHHS TpOTrpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydaromierocsi OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOUYAIOIIUE T03HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  y4eOHbIC  JICHCTBUS,  PETyJISTHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBH.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3zoBble JJornueckue J1elicTBUA:



®BLISIBIISIT M XAapaKTEPU30BaTh CYUIECTBEHHBbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);
®yCTaHABIIMBATh CYIIECTBEHHBIN MpHU3HAK KiIacCU(UKAIIMHU, OCHOBAHMS MJIs
0000IIIeHNS U CPaBHEHHS,;
®BLISIBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHMSI B pacCMAaTPUBAEMBIX (PakTax,
JAHHBIX ¥ HAOIIOJCHUSAX, OTHOCSIIUXCA K (PU3UYECKUM SBICHUSM;
®BLISBJIATH PUYUHHO-CIICACTBEHHBIE CBS3U MPU H3YYCHUU (UBNIECKHUX
SIBJICHUI U TPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOIB30BAaHUEM JCTYKTHBHBIX
¥ MHAYKTHUBHBIX YMO3AKITIOUEHHH, BBIABUTaTh TUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEIINYHH;
®CaMOCTOSITEIBHO BBIOMpATh CIIOCOO pelieHus] yueOHON (U3MYecKoil 3aaauu
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BBIOOp HaumOoliee
HOJIXOJSIIETO C YUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).
ba3oBble uccienoBarejbcKue 1eMCTBUA:
®1ICIT0JIb30BaTh BOMPOCHI KaK MUCCIEA0BATEIbCKIUI MHCTPYMEHT TIO3HAHMS,
®IIPOBONTH MO CAMOCTOSTEIBHO COCTAaBJICHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUN JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;
®OIICHMBaTh Ha MPUMEHUMOCTb U  JOCTOBEPHOCTh  HH(pOpPMALHIO,
NOJyYEHHYIO B X0JI€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;
®CaMOCTOSTENBHO (HOPMYJIMPOBaTh OOOOIIEHHS U BBIBOJABI IO pe3yJibTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIbITA, UCCIIEJOBAHMS,
®[IPOTHO3MPOBATh  BO3MOXKHOE  JallbHEHIee  pa3BUTHE  (PUIUUIECKUX
MPOIIECCOB, & TAK)KE BBIIBUTATh MPEINON0KEHUSI 00 UX Pa3BUTHU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.
Pabora ¢ unpopmaunmeii:
®[IPUMEHSTh PA3JIMYHbIE METOJbl, MHCTPYMEHTBl U 3alpoChl NPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C y4ETOM TMPEMIOKEHHOU Yy4eOHOU
bu3nYeCcKoOn 3a1a9H;
® aHAIM3UPOBATh, CHCTEMATHU3UPOBATh M WHTEPIPETHPOBATH HHPOPMAIUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,
®CaMOCTOSITEIFHO  BBIOMPATh  ONTUMAaJbHYIO  (OpMY  TpEACTABICHUS
uHGOpMAIlMM W WILIIOCTPUPOBATh peIlaeMble 3aJadyd  HECIOKHBIMU
CXeMaMH, JruarpaMMaMu, HHOU TpaguKor M UX KOMOUHAIIASMHU.
KoMMyHHKAaTHBHBIE YHHBepPcaIbHbIE YueOHbIe JeliCTBUS:
®B X0/€ OOCYXJeHHUsi y4eOHOro Marepuana, pe3yibTaToB JIA0OPATOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTa€MON TEMBI
BBICKA3bIBaTh WU, HAlleJICHHBIE HA pEUICHUE 33Jaud W TMOAAEp KaHHe
OJ1aro’KeIaTeILHOCTH OOIIEHUS;



® COIOCTABIISITH CBOM CYXJICHUS C CYKACHUSMH IPYTUX YYaCTHUKOB JIUAJIOTra,
OOHapY>KUBaTh PA3IMUNE U CXOJCTBO MO3UITHIA;

®BLIPAXKATH CBOIO TOUKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;

e ITyOJIMYHO TIPEJICTABIIATh PE3YIbTAThl BBHITOJTHEHHOTO (PU3UYECKOTO OIBITA
(3KCnIeprMeHTa, UCCIIEOBAHUS, IPOEKTA);

®[IOHMMAaTh U HCMOJIb30BATh IMPEUMYIIIECTBA KOMaHAHON U MHIWBUAYaJIbHOU
paboThI U PEIICHUH KOHKPETHOU (PU3nUYecKo mpoOieMbl;

e [IPUHUMATH LIEJIM COBMECTHOM AEATEIBbHOCTH, OPraHU30BbIBATh IEUCTBUSA 1O
e JOCTIDKEHUIO: pachpelesiTh poJid, O0OCYXJaTh MPOIECChl U
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOIBKUX JIFO/ICH;

®BBINIOJIHATh CBOIO 4acTh paOOThI, JOCTUras KaueCTBEHHOIO pe3yjbTaTa Io
CBOEMY HAIPABJICHUI0O U KOOPJIUHUPYS CBOU JIEUCTBUA C JIPYTUMHU
YyjieHaMU KOMaH/Ibl;

* OLICHMBATh KAue€CTBO CBOETO BKJIaJa B OOIIMN MPOAYKT IO KPUTEPHUSIM,
CaMOCTOATENHEHO C(OPMYIMPOBAHHBIM YUYACTHUKAMHU B3aHUMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

® BBLISIBJISITH MPOOJIEMBI B )KU3HCHHBIX M YUEOHBIX CUTYAITUAX, TPEOYIOMIHX TSI
perieHus GU3NIECKUX 3HAHWM;

®OPUCHTUPOBATHCS B PA3JIMYHBIX  MOAXOAAX  NPUHATHS  pElIeHUM
(vHIMBUAYyaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

®CaMOCTOSITEIPHO COCTABIISITh AITOPUTM pelieHus (PU3NUecKor 3aaud HIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh MPEAJIaraéMble BapUaHThI PEIICHUH;

e [e1aTh BRIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

®1aBaTh aJICKBATHYIO OIICHKY CUTYaIlMU U TIpeaJiaraTh IiaH €€ N3MEHEeHHUS;

®00DBICHATh  MPUYUHBI  JOCTIKEHUS  (HEJAOCTHXKEHUS)  pe3ylbTaToB
NeSATeTLHOCTH, 1aBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

®BHOCHUTHh KOPPEKTHBBI B JCATEIBHOCTH (B TOM YHCIIC B XOJ BBITIOJIHCHHS
(GU3MYECKOTO WCCIICIOBAaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENHCTB, HM3MEHUBIINXCS CUTYyalluld, YCTaHOBJICHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

® OI[CHNUBATHh COOTBETCTBUE PE3YJIbTATA 1IETTU U YCIOBUSIM;

®CTaBUTH ce€0s1 HA MECTO JIPYroro 4ejoBeKa B XOJI€ CIIOpa WM TUCKYCCUH Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHKY JIPYTOTO;



e IPU3HABATh CBOE MPABO HA OMIMOKY MPH peleHN GU3NYECKUX 3a7a4 WU B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYIoOrO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

®[ICTIOJIH30BATh MOHATHS: (PU3NYECKUE U XUMUYECKUE SIBJICHUS, HaOJII0ICHUE,
AKCIIEPUMEHT, MOJIENb, THIOTE3a, SAUHUIBI (PU3UICCKUX BEITUYNH, aTOM,
MOJIEKyJa, arperaTHble COCTOSIHMS BemiecTBa (TBEPAOE, JKUIKOE,
razoo0pas3Hoe), MeEXaHH4eCcKoe ABMKEeHHE (paBHOMEPHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEMHOE), TPACKTOpPHUsI, PABHOJEUCTBYIOIIAA CHIIA, JAepopMalius
(ympyrasi, TuiacTudeckas), HeBECOMOCTb, COOOIIAIOIITUECS COCY/IbI;

epaznuuarh sABACHUS (IUPQy3us, TEIMIOBOE ABUKEHUE YacCTHUI[ BEIIECTBA,
paBHOMEPHOE  JBI)KCHHE, HEpPaBHOMEPHOC JBIKCHHE, HWHEPIHS,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHON OCBHIO
BpalleHusi, mepenaya JaBiCHUS TBEPABIMU TeEJIaMH, KHUAKOCTSIMHU U
razamu, arMochepHOe JaBlieHHWEe, IUIAaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOMINX TaHHOE (PU3HUecKoe SBICHHE,

epacro3HaBaTh TNPOSBICHUEC M3YYCHHBIX  (OU3HUYECKUX  SBICHHA B
OKPYXaloleM MHpEe, B TOM dYHCIe (HU3UYCCKHE SBICHUS B TIPUPOJIC:
MPUMEPHI JIBUKEHHUS C Pa3UYHBIMH CKOPOCTSIMH B JKMBOW W HEXHBOU
npupoje, ACUCTBUE CHUJIBI TPEHUS B TPHUPOAEC U TEXHUKE, BIIMSHHE
aTMOC(EPHOTO JTaBJICHUS Ha KMBOW OpraHW3M, IIABaHHUE PhIO, phIUaru B
TEJIe YeNOBEeKa, MPU STOM MEPEBOIUTH MPAKTUUECKYIO 3a7a4y B yUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHIM;

® OMUCHIBATh M3YYEHHBIE CBOMCTBA TeNl W (PU3WYECKUE SIBICHUS, WCIOJb3YS
dbu3nYecKre BEIMYMHBI (Macca, 0O0BEM, IIOTHOCTH BEIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIa YIPYTOCTH, CHUJIA TSXKECTH, BEC
Tena, Cuia TpeHWs, JaBieHue (TBEPIOTO Tena, JKUIKOCTH, Tras3a),
BBITAJIKMBAIOIIAS CUJIa, MEXaHUYecKas pabdoTa, MOIIHOCTb, TUIEUO CHIIBI,
MOMEHT CWJIbl, KOI(POUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHH3MOB,
KMHETHYECKas W TOTCHIMAIbHAS JHEPTUs), MPU OMHUCAHWHM TPABUIHHO
TPaKTOBaTh  (PU3MYECKHH  CMBICT  HMCIOJIB3yeMBIX  BEIIMYWH, WX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (HOPMYJIbI,
CBSI3BIBAIONTUE JAHHYIO (PU3MYECKYIO BEIMYHMHY C JAPYTHUMH BEIUYHHAMM,
CTPOUTH TpahrKN U3YICHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEITUYHH;



®XapaKTepU30BaTh CBOWCTBA Tei, (PU3UYECKUE SBICHHUS U MPOLECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHUs pbryara (0oka),
«30JI0TOE€ TMPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKON
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

®00BACHATH (PU3UUECKHE SBICHHS, TPOIIECCH U CBOMCTBA TN, B TOM YHCIIE U
B KOHTEKCT€ CHUTyallMii MPaKTHKOOPUEHTUPOBAHHOIO  XapaKTepa:
BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

epemiaTh pacuéTHble 3a7a4u B 1—2 MeHCTBUS, UCTIONb3YS 3aKOHBI U (POPMYIIHI,
CBsA3BIBAIOIIME (PU3MYECKUE BEIUYMHBI: HAa OCHOBE AaHalIW3a YCIOBUA
3a/layd  3alHChIBATh KPaTKOE YCIOBUE, NOJACTABIATh (PU3HUECKHUE
BEJIMYMHBI B (DOPMyJbl UM MPOBOAUTH PaCU€Thl, HaXOAUThH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEIICHUs 3a/1ay, OIICHUBATh PEATMCTHUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHMHBL;

epacno3HaBaThb MPOOJEMBbI, KOTOPbIE MOXHO pPEIIUTh MPU [OMOIIH
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
npeanojoxkeHue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJI€ OIbITa, JeiaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

®[IPOBOJIUTH OTBITHI IO HAOIIO/ICHUIO (PU3UUECKUX SIBICHUHN WU HU3UIECKUX
CBOMCTB Tes: (hOpMYJIMPOBATH MPOBEPSIEMbIE MPEANOI0XKEHUS, COOUPATh
YCTaHOBKY W3 MPEJIOKEHHOI0 000pYyI0BaHHUsI, 3aMMChIBATh XOJ OIbITa U
bopMyIUpOBaThH BBIBOBI,

® BBLITIOJTHATH MPSIMbIE U3MEPEHUSI PACCTOSTHUS, BpEMEHU, MacChl Tela, 00bEMa,
CWIBl W TEMIIEpaTypbl C HCIOJIb30BAHUEM aHAJOTOBBIX M IU(PPOBBIX
npuOOpOB, 3amUCHIBaTh TOKa3aHUS TMPUOOPOB C YUYETOM 3aJaHHOU
a0COJIOTHOM MOTPEIIHOCTH U3MEPEHU;

®[IPOBOJIUTH HCCIICIOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPSMBIX H3MEpPEHUN (3aBUCUMOCTH IyTH
PAaBHOMEpPHO JBWXKYIIETOCSd Tela OT BPEMEHHM JBUKCHHS TeJla, CHUJIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBHUCUMOCTH CHJIbI TPEHUS OT IUIOIIAU COTPUKOCHOBEHUS TEJI, CUIIbI
YOPYrOCTA OT YIJIMHEHHS MPY>KUHbBI, BBHITAIKUBAIONIEH CUIIBI OT 00BbEMaA
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
MJIaBaHUs TeJ, YCIOBUW paBHOBECHUS pblyara U OJOKOB), Y4aCTBOBATh B



IUIAHUPOBAHUM  y4€OHOTO HCCIEAOBAaHUA, CcOOUpaTh YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl TMOTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIHYMH B BHUJE
IpPEJIOKEHHBIX TaONUIl U TpaduUKOB, AENaTh BBIBOJBI 0 pe3ysbTaTaM
UCCIIEJOBaHMSI;

®IPOBOJNTH KOCBEHHBbIC H3MEPEHUA (PUINYECKUX BEIUUMH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH U TBEPAOTO Tejia, CHUJIA TPEHHUS CKOJBKECHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIAs CWJIa, JCHCTByIOmas  Ha
HOrpyKEHHOE B KHUJIKOCTh Te€JO, KOI()(PUIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXAaHU3MOB), CIEAys NPEUIOKEHHOW WHCTPYKLUUU: TIpU
BBINIOJIHEHUHM W3MEPEHUIl coOMpaTh 3KCIEPUMEHTAIBHYI0 YCTAHOBKY U
BBIUUCIISTH 3HAYCHNE UCKOMOW BETTUYHHBI;

eCO0JII0/1aTh IIpaBUJIa TEXHUKU O€30MAaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000Opy1I0BaHUEM;

®yKa3bIBaTh MPHUHLMIIBI ACHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phlyar, NOJABUKHBIN U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;

®XapaKTepU30BaTh MPHUHIMIBI  JICHCTBUS  W3YYCHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOHM Ha WX omHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOAQ, TUIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

® [IPUBOAUTH IPUMEPHI (HAXOAUTh HH(POPMALIUIO O MPUMEPAX) MPAKTUIECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHWA B TIOBCEIHEBHOW JKW3HHM MJIA
oOecrieyeHuss 0€30MAaCHOCTM TMpu oOpamieHuu ¢ [OpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJICHHSI B OKPY KaloLlEel cpeie;

®OCYILECTBIIATh OTOOP MCTOYHUKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEUYUBONM WM MOXKET OBITH
HEJ0CTOBEPHOM;

®ICII0JIb30BATh MPH BBIMIOJHEHUU YYEOHBIX 3a/laHuil HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHabI,
pecypcsl cetu MHTEpHET, BIageTh mpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

eco3/1aBaTh COOCTBEHHBIE KpaTKHE MUCHBMEHHBbIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(MOpPMAIMU (HU3UIECKOTO COACPIKAHUSA, B TOM



yucie myOJuYHO JeNaTh KpaTKue COOOIIEHHS O pe3yJbTaTax IMPOCKTOB
WM y4eOHBIX WCCIENOBAHWN, TMPU O3TOM TPaAMOTHO HCIOJIH30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE MPE3CHTAIIUEH;

e[IpU BBHIMIOJTHEHWH Y4YEOHBIX IPOEKTOB W HMCCIICAOBAaHUN pacHpeneiaTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBHUU C IIOCTABJICHHBIMHU 3aJadyaMu,
CI€AUTh 3a BBINOJHCHHEM IIJJaHa JCMCTBHM, aJICKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JACATEIBHOCTh  TPYINbI, BBICTPAUBATh
KOMMYHHMKAaTUBHOE B3aUMO/ICUCTBUE, YUUTHIBAsI MHCHUE OKPYKAIOUIHX.

K xoHiy o0yueHus B 8 kJjiacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE

JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

®LICITOJIb30BaTh IMOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arPETraTHBIE COCTOSIHUSI BEIIECTBA, KPUCTAIUIMYECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPrusi, TEIUIOBOM JIBUTATEIb,
BJIEMEHTAPHBIA JICKTPUYECKUAMN 3apsil, SJICKTPUUECKOE T10JI€, IPOBOJIHUKHU
Y IADJICKTPUKH, TTIOCTOSHHBIN AEKTPUYECKUN TOK, MATHUTHOE TOJIE;

epa3znyaTh SIBJICHUS (TEIUIOBOE pACIIMPEHHE M CXKaTue, Teronepeaaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAHUE, KAIIWUISAPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3alus (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TEenI0mpOBOHOCTD, KOHBEKIIHS, W3JIy4YCHUE),
AJIEKTPU3ALUS TEJ, B3aUMOJECHUCTBHUE 3aAPSI0B, JEUCTBUSA DIJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICUCTBUE MArHUTOB, JECHCTBUE
MarHMTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
[0 OIMCAaHUI0 HX XAPAKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;

epacro3HaBaTh MPOSIBIICHHE  U3YUYCHHBIX  (UBUYECKUX  SIBIICHUH B
OKpY)KalollleM MHUpe, B TOM 4YHucie (U3UYECKUE SIBJIICHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKECHUE W KANWULSIPHBIE SBICHUS B MPHUPOJE,
KpUCTaJUIbl B mOpupone, wuznydeHue CoJHIA, 3amMep3aHue BOJOEMOB,
MOpCKHe OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJICKTPUUCCKHE
SBICHUS B aTMocdepe, dJISKTPUYESCTBO KUBBIX OPraHU3MOB, MarHUTHOC
nosie 3emuin, Jpedd MoJOCOB, PO MAarHUTHOTO TMOJIS JJIS KU3HU Ha
3emJie, OJISIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH NMPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBJICHUM;

® OMUCHIBATh M3YYEHHBIC CBOMCTBA TeNl W (PU3WYECKUE SIBICHUS, WCIOJB3YS
¢dbuznyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI IHEPTUSI, KOJTUYECTBO
TEIUIOTHI, yJEJIbHAd TEIUIOEMKOCTh BEIIECTBA, YJI€JIbHAsA TEIUIOTa



IUTaBJICHUS, yJelbHAs TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CrOpaHUs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JEHCTBUS TEIJIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CHJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IPOBOJIHUKA,
yIEIbHOE  CONpOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AIEKTPUYECKOr0  TOKA), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
¢u3nYECKUit CMBICT MCIOJIB3YEMBIX BEITUYMH, 0003HAYEHUS U €OMHHIIBI
(¢u3NYECKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(u3NYECKYI0 BEIUMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

®XapaKTepU30BaTh CBOWCTBA TeJ, (DU3UUYECKUE SBICHHUS U MPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOpUHU
CTPOEHHUS BEIECTBA, MPUHLUI CYNEPHO3UIUU MOoJIed (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMa JJis yJacTKa LEenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPrUM, IpU 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMAaTHYECKOE
BBIPAKEHHUE;

®00BICHATh (DU3MUECKUE TPOLIECCHl M CBOICTBAa TN, B TOM YHUCIE U B
KOHTEKCTE CHTyallud MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYEeCKuX
IIaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PM3MUYECKUX SIBICHHH,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

epeniaTh pacu€THbIE 3a]a4 B 2—3 JE€HCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYJIBI,
CBs3bIBatOLIME (PU3MUECKUE BEIMYMHBI: HAa OCHOBE aHalM3a YCIOBUS
3aJ1ayyl 3aIUCBhIBAaTh KPATKOE YCIOBHE, BBIABIATH HENOCTATOK JTaHHBIX IS
pelieHus 3a7a4u, BHIOUPATh 3aKOHBI U (POPMYIIbI, HEOOXOUMBIE NSl €€
pelieHusi, MPOBOAUTH pAacy€Thl M CpPAaBHUBATh IOJYYEHHOE 3HAYEHUE
(U3MYECKOI BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;

epacno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXHO PEIIUTh MPU [OMOIIH
(GU3MYECKUX METOIOB, HCIOJb3yS ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBaTh IPAaBWIBHOCTh MOPSIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

®[IPOBOJIUTH OMBITHI O HAOTIOAEHUIO (PU3UUECKUX SIBJICHUN WM (U3UUECKUX
CBOMCTB TeJ (KanwUISipHbIE SBJICHUS, 3aBUCUMOCTD JABJICHUS BO3yXa OT
ero o0bEMa, TeMIiepaTyphl, CKOPOCTH MPOLECCa OCTHIBAHUS U HarpeBaHUs
IPU W3JIyYEHUH OT LIBETa H3JIydarouledl (ITOTJIOIIAOIIEC) NOBEPXHOCTH,
CKOPOCTh MCHApEHMsI BOJbI OT TEMIIEPATypbl KUIAKOCTU M IUIOIIAAU €€
MIOBEPXHOCTH, DJICKTPU3ALMS TEJI W B3aUMOJCHUCTBUE DJIIEKTPUUYECKHUX
3apsA0B, B3aUMOJICWCTBHE TMOCTOSHHBIX MAarHUTOB, BU3yalU3alUs



MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB, JACHCTBUSI MATHUTHOTIO MOJISl HA
MPOBOJHMK C  TOKOM, CBOWCTBA  DJJICKTPOMArHuTa,  CBOMCTBA
AJIEKTPOJBUTATENS] TIOCTOSTHHOTO TOKa): (OPMYJIMPOBATH IMPOBEPSIEMBIC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYy10BaHMS,
OMKCHIBATH XOJI ONBITA U (POPMYIUPOBATH BHIBOBL;

®BBLIIOJIHATH MPAMBIE U3MEPEHUS TEMIEPATYPhl, OTHOCUTEIIBHON BJIAXKHOCTH
BO31yXa, CHJIbI TOKAa, HANPSIKECHHUS C MCIOJb30BAHUEM aAHAJIOTOBBIX
npuOOPOB M JATYMKOB (DU3WYECKUX BEIWYWH, CPABHUBATH PE3YJIbTATHI
HU3MEPEHUH ¢ y4ETOM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;

®[IPOBOJIUTH MCCIIEAOBAHUE 3aBUCUMOCTU OJIHOM (PU3MUYECKOW BETUUYUHBI OT
JIpYyrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COIIPOTUBIICHUSI MPOBOJAHMKA OT €ro JJIMHBI, IUIOIIAIA IONEPEYHOIO
CEUYECHHUS U yIECIBHOIO COMPOTUBIICHUS BEIIECTBA MTPOBOIHUKA, CUJIbI TOKA,
WIYyHIEr0 4Yepe3 MNPOBOAHUK, OT HANPSIKEHUS Ha NPOBOJHUKE,
HCCIIEIOBAHUE IIOCIIENOBATEIIBHOTO MW NApajuIeIbHOIO  COECAUHEHHUU
MPOBOJHUKOB): TIJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHUs, CIeAys MPEeIJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCMMOCTH B BHJE€ TaOMUIl U TPaduUKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHUSA,

®[IPOBOJIUTh KOCBEHHbIC U3MEpeHUss (U3MUYECKUX BEIUYUH (y/elbHas
TEIJIOEMKOCTh  BEIIECTBAa, COMPOTUBIECHUE TMPOBOJHHMKA, padoTra U
MOIIIHOCTh JJIEKTPUYECKOTO TOKA): TUJIAHUPOBATh M3MEPEHHUs, COOUpPATh
AKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIEAys MPEIJIOKEHHON MHCTPYKLHUHU, U
BBIYUCIISITh 3HAYCHUE BEJIMUYUHBI;

®CO0JIIO/IaTh TIpaBUJIa TEXHUKU OE30MaCHOCTH MpHU padoTe ¢ 1abopaTopHBIM
00opy1I0BaHUEM;

®XapaKTEepPU30BaTh NPUHIMMBI  JCHCTBUS  HM3YYCHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HMX OMNUCaHUS (B TOM YHCIIE:
CHUCTEeMa OTOIUICHHUSI JOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIEpMETp,
BOJIbTMETP, CYETYUK DIIEKTPUUECKOW HSHEPTUU, SJIEKTPOOCBETUTEIHHBIC
puOOPHI, HArpEeBATEIbHBIE AIEKTPOIIPUOOPHI (IPUMEPHI), JIEKTPUUECKHE
NPEAOXPAHUTEIHN, STEKTPOMATHUT, SJIEKTPOIBUTATENIb MOCTOSIHHOTO TOKA),
WCIIOJIB3YysI 3HAHUS O CBOWCTBAX (PU3UUYECKHX SIBJICHUN U HEOOXOIUMBIC
dbuznyecKre 3aKOHOMEPHOCTH;

®pACIIO3HABATh MPOCTHIE TEXHUYECKUE YCTPOWCTBA M HU3MEPUTEIbHbBIC
npuoboOpbl MO CXeMaM M CXEMaTUYHBIM PUCYHKaM (KHUJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTABJISITh CXEMbl JJIEKTPUUYECKHUX



Heneil ¢ mocneI0BaTebHbBIM U MapajljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasznunyasi ycIoBHbIE 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIETIeH;

® [IPUBOAUTH IPUMEPHI (HAXOAUTh HHPOPMALIHIO O IPUMEPAX) TPAKTUYECKOTO
UCIIONB30BaHUsl (U3NYECKUX 3HAHMA B TIOBCEIHEBHOM JKU3HU IS
obecricueHuss 0e30mMacHOCTH MpH  oOpalleHMH ¢ nOpudbopamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHMS 370pOBbSI U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPY’KAIOILIEH CpEE;

®OCYUIECTBJIATh TMOMCK HHPOpPMAIMK  (PU3UYECKOTO  COJIEp)KaHUA B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HM TYTEM CpaBHEHUSA
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

®ICII0JIb30BATh IPHU BBIIIOJHEHUU YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY  (PU3MYECKOrO0  COJEpKaHMs, CIPABOYHBIE MaTepHalbl,
pecypchl ceti VIHTepHET, BIaAeTh MpUéMaMi KOHCTIEKTHPOBAHHS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

eco3/1aBaTh COOCTBEHHbIC NIHCHbMEHHBIE U KpaTKHE YCTHBIE COOOIICHHUS,
0000mass uHGOPMAIIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO
COJEpKaHus, B TOM 4YHCIE€ MyOJMYHO MPEACTABIATH pPE3YIbTaThl
IPOEKTHOM WJIM HMCCIENOBATENbCKON NEATEIbHOCTH, NP 3TOM TI'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (u3ukw,
COIIPOBOX/IAaTh BBICTYIUICHHUE MTPE3CHTALIUEH;

®[IpH BBINOJHEHUH YYEOHBIX TMPOEKTOB M HCCIENOBaHUN (HU3MUECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33J]a4aMHM, CJICUTh 32 BBHIMOJTHEHUEM IUTaHA ACHCTBUHA U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJaa B
JeSITEIbHOCTH TPYIIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koHiy oOyueHus B 9 kJjiacce npeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

®ICTIOJNB30BATh MOHATUA: CHCTEMa OTCYE€Ta, MaTepuaibHas TOYKa,
TPACKTOPHS, OTHOCUTEIHFHOCTh MEXaHWYECKOTO ABIKEHUsA, NedopManus
(ympyrasi, miacTauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TMEperpy3Ku, LEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUYECKHE KOJIeOaHus U
BOJIHBI, 3BYK, HMH(pa3ByK U yIbTPa3ByK, DJIEKTPOMATHUTHHIC BOJHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1alIbHO30PKOCTb,
CHEKTpPbI UCIYCKaHMs U MOTJOLIEHUs, anb(da, OeTa- U ramMmma-u3JIy4deHus,
U30TOIIbI, AI€PHAs SHEPTETHKA,;



epaznuyaTh SABJIECHHS (PABHOMEPHOE M HEPABHOMEPHOE MNPSAMOJIUHENHOE
JBUKEHHE, PABHOYCKOPEHHOE TMPSMOJIIMHEHHOE [BIKEHHE, CBOOOTHOE
NaJIeHUE TeJI, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aMMOJEHCTBUE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOaTeIbHOE IBUKEHHUE (3aTyXarollue U
BBIHY’KJICHHBIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JABUKEHHUE, OTPaKCHHUE
3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETA, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKeHHUE OEJIoro cBeTa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJHMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBIICHUE;

epacno3HaBaThb  NPOSBICHUE  HM3YYCHHBIX  (DU3MYECKUX  SIBIICHUUA B
OKpyXarolmeM Mupe (B TOM 4Yucie (PU3NYECKHE SBICHUS B MPHPOJE:
IPWINBBI U OTIUBBI, ABMXKEHUE MIaHeT COJTHEYHOW CUCTEMbI, pEAKTHBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPUITUE 3BYKOB IKHUBOTHBIMH,
36eMJICTPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBJICHUS B NPUPOAE, OMOJOTMYECKOE NEHWCTBHE BHUIMMOIO,
yIbTPpaUOJIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaMOAaKTUBHBIN (OH, KOCMUYECKHE JY4Yd, PAJUOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEpAJOB, JICMCTBUE PAAUMOAKTUBHBIX W3IyYEHUH Ha
OpraHMW3M YEJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIACNATh CYUIECTBEHHbIE CBOMCTBA (MpPU3HAKH) (PU3UUYECKUX
SIBIICHUI;

®OMUCHIBATh M3YYEHHBIC CBOMCTBA TeNl W (PU3WYECKUE SIBICHUS, WCIOJb3YS
dbu3nueckue BENUYUHBI (CpEIHSAS U MTHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE, MEPEMEIICHHE, IMyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJIA TSAXKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Teda,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAJIbHAS SHEPIHUsl CKATOU
NPYKUHBbI, KHUHETUYECKAas DSHEpPrus, IOJHAs MeEXaHW4yecKass >SHeprus,
NEepPHOJl U YacToTa KoJieOaHUH, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEbl), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBATh (DU3MUECKUN CMBICT HCIOJIb3YEMbIX BEIUYHH,
000O3HaUeHUs W €IUHUIIBI (U3MUYECKUX BEIWYUH, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIUYHMHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEIIMUNH;

eXapaKTEepU30BaTh CBOWCTBA TeJ, (U3MUECKUE SBICHUS U MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs SHEPTuu, 3aKOH BCEMHUPHOTO TITOTEHUS,



OPUHLUI CYNMEPHO3UIMH CWJI, NPUHIUN OTHOCUTENbHOCTU [amuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMITYJbCa, 3aKOHBI OTPAKEHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsSA0BOr0 U MacCOBOTO YHUCEIl
IpU SIICPHBIX PEaKlusAX, MPU ATOM JAaBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aMUChIBATh €0 MaTEMAaTUYECKOE BhIPAKECHUE;

®00BACHATh (HU3MUYECKHE MPOIECChl U CBOWCTBA TEJN, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMopod Ha 2—-3 U3Y4YEHHBIX CBOMCTBA (PU3MUECKUX SIBICHHIA,
(bu3MYEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

epeniaTh pacu€THbHIC 3aa4d (OMUPAIOLIUECs HA CUCTEMY U3 2—3 ypaBHEHUIA),
UCIOJIb3YSl 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE BEINYUHBIL:
HAa OCHOBE aHalu3a YCJOBHS 3aJaud 3alliChIBaTh KPAaTKOE YCJIOBHE,
BBISIBJISITH HEOCTAIOIINE WM W30BITOYHBIC JaHHBIC, BRIOMPATh 3aKOHBI U
(bopMyIibl, HEOOXOAUMBIE JJISl PEILICHUs, IPOBOJAUTH Pacu€Thl U OLIEHUBATh
PEATUCTUYHOCTD MOJIYYEHHOIO 3HAYEHUS (PU3NUECKON BETUUHHBI;

®pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEHIUTh TPHU TOMOIIU
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE WCCIICTOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

®[IPOBOJIUTH OIBITHI MO HAOTIOAEHUIO (PU3UUECKUX SIBICHUN WU (PU3UIECKUX
CBOMCTB TeNl (M3ydyeHue BTOpOro 3akoHa HbroTOHA, 3aKOoHA COXpaHEHUs
DHEPruH, 3aBHCHUMOCTh TMEPHOJA KOJICOAHW MPYXKUHHOTO MasTHUKA OT
MaccChl Tpy3a M KECTKOCTU TMPYXUHBI U HE3aBUCUMOCTh OT aMILIUTYIbI
MajblX  KoJieOaHWW,  MPSIMOJUHEHHOE  PacImpoCTpaHEHHWE  CBETa,
pasnokeHne OeNoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOWparomien
JuH3e, HAOMIOJEHUE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY W3 HM30BITOYHOTO Habopa
o0Opy/lOBaHUS, ONHUCBHIBATh XOJA  ONbITA U €ro  pe3yJbTaThl,
(dbopMyIMpOBaTh BHIBOJIBI;

®IIPOBOANUTH MPH HEOOXOAMMOCTH CEPHUI0 TPSIMBIX H3MEPEHUH, OmMpenesss
CpellHee 3HAaYeHUEe Uu3MepseMold BelIMYUHbl ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoda HU3MepeHus
(M3MepUTENHHOTO MPUOOpa);

®[IPOBOANTH MCCIECAOBAHUE 3aBUCUMOCTEH  (PU3MUECKHX BEJIMYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM O€3 HadalbHOW CKOpPOCTH, IMEpHOJIa



KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH
yria OTpakKeHUsl CBETa OT yria MaJeHUs W yria MpeIoMJICHHs] OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITEIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yJbTaThl IOJYYEHHOW 3aBUCHUMOCTH
(¢u3nyecKux BEIMYMH B BUAE TaOIMI U IpaduKoOB, JeiaTh BBIBOJBI 110
pe3ybTaTaM HCCIIEOBAHUS;

®IIPOBOANTh KOCBEHHBIE U3MEpeHHs] (DU3MUECKUX BENUYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOrO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUsI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuos KojaeOaHuM MAaTeMaTU4eCKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparolmed JIMH3bI, PAJAMOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY U
BBITNIOJIHATh U3MEPEHUS, CIENys IPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U AaHAJIU3UPOBATD MOJIYYECHHBIE PE3YJIbTATHI C YUETOM
3aJJaHHOW TTOTPEIIHOCTH NU3MEPEHUIT;

eC00JII0/IaTh NIpaBUJIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000OpyI0BaHUEM;

epa3jnuaTh OCHOBHBIC TMPHU3HAKA M3YyYEHHBIX (DU3HMUECKUX MOJEIEH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOUYEUHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO S1Ipa;

®XapaKTepU30BaTh MPHUHIMIBI  JIEHCTBUS  W3YYEHHBIX TMPUOOPOB U
TEXHMUYECKUX YCTPOWCTB C ONOpPOM Ha WX OmMHUCaHus (B TOM YHUCIE:
CIHUIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUSA M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

®ICITIOJIb30BAaTh CXEMBI M CXEMATUYHBIC PUCYHKH H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENIBbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHUYECKUX 3a/]ay, ONTHYECKHUE CXEMBbl MJis
MOCTPOEHUS N300paKeHHH B IJIOCKOM 3epKajie U coOuparomien JnH3e;

® [IPUBOAUTH IPUMEPHI (HAXOAUTh MHGOPMALIUIO O MPUMEPAX) MPAKTUYECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHWKA B TIOBCEIHEBHOM JKU3HU IS
oOecrieyeHusi 0€30MAacCHOCTUM TMpu oOpamieHuu ¢ [OpudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pPOBbS U COONIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJICHHS B OKPY>KaloIlEeH cpeie;



®OCYUIECTBJIATh MOMCK HHPOpMAIMK  (PUIUYECKOTO  COJIEp)KaHUA B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpEeNIeHUs] JOCTOBEPHOCTH TMOJIYYCHHON HHPOpMAIIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JOTIOJHUTEJIbHBIX HCTOYHUKOB;

®ICII0JIb30BATh IIPU BBIIIOJHEHUU YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3MYECKOro  COAEp X aHMs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, BiiaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

®C03/1aBaTh COOCTBEHHbIE NMUCHBMEHHBIE W YCTHBIE COOOLIEHUS HA OCHOBE
uHGOpPMaIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
nyOIMYHO NPEICTAaBIATh PE3yNbTaThl IPOEKTHOM WM UCCIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  WU3YYEHHBIU
NOHATUUHBIM anmapaT W3y4aeMoro pasziena (U3MKd U CONPOBOXKAATH
BBICTYIUIEHUE TIpe3CHTAaIlued C y4ETOM OCOOEHHOCTEH ayJIUTOpUU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne HaunmeHnoBaHMe pa3je/ioB U TeM
n/n MPOrpamMMsl KoumnuecTBo yacos



KoHnTtpoJubHbie IIpakTHYeckn
Bcero
padoTsbI e padoThl

Pasznea 1. ®uszuka

U e€ posib B

MO3HAHUU

OKPY:KAK0Iero

Mupa

bubmuoreka [{OK

11 PusmKa - HayKa O IPUPOAC 2 https://m.edsoo.ru/7f416194




1.2 dusnyeckue BETUYNHEI

1.3 EcrecTBeHHOHAaY4YHBIN METOJ] TO3HAHUS

Hroro no pazgeny

Pazpgea 2.
IlepBoHauyaibHbIE
CBeJIeHHs 0
CTPOEHUU
BelllecTBa

2.1 CtpoeHue BelecTa

29 JBr>KeHME U B3aMMOJICICTBUE YaCTHI]
' BEILIECTBA

2.3 ArperatHble COCTOSIHUSI BEIIECTBA

Uroro no pazgeny

Paznea 3.

J{BHoKeHHE U

B3aNMOIeCTBHE

TeJl
3.1 MexaHndeckoe IBMKEHIE
3.2 Huepnus, macca, INIOTHOCTh
33 Cua. Bunper cun

Hroro no paszneny

Pazpea 4.

14

21

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

bubnuoreka [IOK
https://m.edsoo.ru/7f416194
bubnunoreka LIOK
https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
https://m.edsoo.ru/7f416194

bu6nunorexa LIOK
https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
https://m.edsoo.ru/7f416194




laBJienune
TBEPABIX TeJ,
JKHAKOCTEH U

ra3os
41 Hasnenue. [lepenaua qaBiaeHus: TBEPABIMH
' TeJIaMH, )KUIKOCTSIMH U ra3aMu
4.2 JlaBiaeHne KUJIKOCTH
4.3 ATMmochepHoe TaBiieHne
44 JleiicTBHE KUAKOCTH U Ta3a Ha MOTPYKEHHOE

B HUX TCJIO
Hroro no pasaceiny

Pa3pen 5. Padorta
U MOIIHOCTD.

JHeprus
5.1 Pabota u mourHOCTH
5.2 [IpocThie MexaHU3MBI
5.3 Mexanuueckasi SHeprus

Uroro no pazgeny

Pe3epBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

21

12

68

12

but6mmoreka [IOK
https://m.edsoo.ru/7f416194
bubnunoreka LIOK
https://m.edsoo.ru/7f416194
bubmuoreka [{OK
https://m.edsoo.ru/7f416194
bubnunoreka LIOK
https://m.edsoo.ru/7f416194

bubanoreka LIOK
https://m.edsoo.ru/7f416194
bubanoreka LIOK
https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
https://m.edsoo.ru/7f416194




8 KUIACC

HaumeHoBaHue pa3iesioB U TeM

Ne n/m
MPOrpamMMsbI KouunyecTBo 4yacoB



Pa3zpea 1.
TennoBbie
fIBJICHUA

1.1 CrpoeHnue u CBOMCTBA BEIIECTBA

1.2 TernmoBbIe TPOIECCHI

Hroro no paszneny

Bcero

21

28

KonTtpoabHbie padoTsl

IIpakTHYeckue
padoThI

= ==



Pazgea 2.

DleKTpUYeCKHE U

MATHHUTHDLIE
SIBJICHUS

21 DNeKTpUYECKHE 3apsiibl. 3apsHKEHHBIC Tella
) U UX B3aUMOJIEUCTBHUE

2.2 [ToCcTOAHHBIN JIEKTPUUECKUN TOK

2.3 MaruuTHbIe IBJICHUS

24 DneKTpoMarHuTHasi MHAYKLHS

Uroro no pazgeny

PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

20

37

68

14.5

1.5

I s s e S e



9 KUIIACC

HaumeHoBaHue pa3iesioB U TeM

Ne n/m
MPOrpamMMsbI KouunyecTBo 4yacoB



Pa3znen 1.
MexaHnnveckue
ABJICHUSA
Mexannueckoe IBMKEHHUE U CITOCOOBI €r0

1.1
OIMCaHUA

1.2 B3aumonaelicTtBue Tei

1.3 3aKOHBI COXPaHEHUsI

Bcero

10

20
10

KonTpoJsbHbie padoTsl

IIpakTHYeckue
padoThI

[opil=sillvpi=slvp/



Wroro no pazaeny

Paznen 2.
MexaHnyeckue
KO0JIeOaHus 1
BOJIHBI

2.1 MexaHnueckue KoJieOanus

2.2 Mexanuyeckue BOJIHBL. 3BYK

Hroro no pasaciny

Paznea 3.

DJIEeKTPOMarHuTH

oe noJe

IJ1eKTPOMATHUTH

ble BOJIHBI

DNeKTpOMarHuTHOE MoJje U
3JIEKTPOMAarHUTHBIE BOJIHBI

3.1

Hroro no paszneny

Pazpea 4.
CgeroBbIE
ABJICHUS

40

15

=

(wp!

= o=

4.1 3aKOHBI pacIpOCTPAHEHUS CBETA
4.2 JIuH3BI U ONITUYECKUE TPUOOPHI

4.3 Pasnoxxenue 6emoro ceera B CHEKTP

loplll=sllepHi=slvp]

=



Nroro no pazgeny

Pazpgea 5.
KBanroBbie
AABJICHUSA

5.1 HcnyckaHue 1 NOTJIOLIEHUE CBETa aTOMOM

5.2 CtpoeHue aToMHOTO sijipa

5.3 SnepHble peakuuun

Hroro no pasaciny

Pa3neu 6.

IloBTOpPUTEIBHO-

0000 AU

MOIYJIb

IToBTOpenue n 0600IIEHNE CONIEPIKAHUS

6.1
Kypca ¢usuku 3a 7-9 xnacc
Hroro no paszneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

17

102

27

opll=sllvsHi=slvp]

=

= o1



IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Ne
Tema ypoka Jara
n/n KoumnuectBo yacos U3y4YeHus



dusrka — Hayka o
npupoze. ABnenus
npupoxsl. Gusnyeckue
SIBJICHUS

MexaHn4eckue, TerIoBbIe,
AJIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE
SIBJICHUS

DU3NYECKUE BETUYUHBI U

Bcero

KoHTpoJibHBI
e padoThl

IIpakTuyecku
e padoThl

https://m.edso0.ru/3¢9¢9366

https://m.edsoo.ru/df1f6fb8

https://m.edsoo.ru/6185¢e4 1e




10

UX U3MEpPEHUE
VYpok-uccienoBanue
"M3MmepeHue TeMieparypbl
IIPH TIOMOIIH >KUJIKOCTHOTO
TEPMOMETpA U AaTYUKa
TeMueparypbl”

Kak ¢usuka u npyrue
€CTECTBEHHbIE HAYKU
U3Y4aroT NPUPOLY.
EcTtecTBeHHOHAYYHBIN
MeTo]1 mo3HaHus. Onucanue
(bu3MYECKUX SIBICHUN C
MTOMOIIBIO0 MOJIETIeH
Ypoxk-uccienoBanue
"[IpoBepka rumoTe3bl:
JaJIbHOCTH I10JIETA MIapUKa,
MYIIEHHOTO0 TOPU30HTAIIBHO,
TeM OOoJIbIIe, YeM OOJIbIIE
BBICOTA ITycKa"

Crpoenue BeniecTsa.
OnbIThI, JOKa3bIBAIOIINE
JMCKPETHOE CTPOEHUE
BellecTBa

JIBr>KeHUE YacTuIl
BellecTBa
Ypoxk-uccienoBanue
«OnBITHI 110 HAOIIOACHUIO
TEIJIOBOTO PACIIUPEHHUS
ra3oB»

ArperaTHble COCTOSIHUS

https://m.edsoo.ru/2312¢9d7

https://m.edsoo.ru/3842f3a4

https://m.edsoo.ru/145¢7ble

https://m.edsoo.ru/12a57dbb

https://m.edsoo.ru/bcdf4162

https://m.edsoo.ru/dc28d455

https://m.edsoo.ru/93dd&87d7




11

12

13

14

15

16

17

18

19

BEILIECTBA
B3anmMocBss3p Mexay
CBOMCTBAaMH BEILIECTB B
Pa3HbIX arperaTHbIX
COCTOSIHMSIX U UX
ATOMHOMOJIEKYJISIPHBIM
ctpoerreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHHUI
BOJIbI

MexaHuyeckoe ABUKEHUE.
PaBHOMEpHOE U
HEpPaBHOMEPHOE JBUKEHUE
Cxopocte. Ennnunis
CKOPOCTH

Pacuer nytu u BpeMmeHn
JIBKEHUS

WNuepuus. 3aKkoH UHEPIUH.
B3aumoneicreue Ten kak
MpUYMHA U3MEHEHUS
CKOPOCTH JIBIKEHHS Tell
[InoTHOCTH BemiecTBa.
Pacuer maccel 1 00bema
TeJa o €ro MIIOTHOCTH
JlabopaTopHas pabota
«Omnpenenenre MIOTHOCTH
TBEPAOTO TEJIa»

Pemrenue 3agau no reme
"[TnoTHOCTH BemecTna"
Cuia Kak XapakTepucTuka
B3auMozeiicTBus ten. Cuna

https://m.edsoo.ru/bb22e4a5

https://m.edsoo.ru/43ceab19

https://m.edsoo.ru/fdd6¢394

https://m.edsoo.ru/f1164e28

https://m.edsoo.ru/7b9b482¢

https://m.edsoo.ru/4cd7ale8

https://m.edsoo.ru/766f1f8§9

https://m.edsoo.ru/3f769a5a

https://m.edso0.ru/2546928c




20

21

22

23

24
25

26

27

28

29

ynpyroctu. 3akoH ['yka
JlaGopaTopHas pabota
«3yueHue 3aBUCUMOCTHU
pactspkeHus (aedopmariim)
MIPYKUHBI OT MPHIIOKEHHOM
CUJIBD)

SAsnenue Tsarorenus. Cuna
TSDKECTH

CBs13p MEXly CUIION
TSYKECTH U MacCoM Tena.
Bec tena. Pemenne 3agau
no teme "Cuna tsxectu"”
Cuiia TsKecTu Ha ApYyTrux
ianerax. Gusnyeckue
XapaKTEPUCTUKHU TIJIAHET
N3mepenue cu.
Junamomertp

Bec tena. HeBecoMmocTh
CrnosxeHnue 1ByXx cui,
HaIlpaBJIEHHBIX 110 OJIHON
MIPSAMON.
PaBHOelicTBYIOIIASA CHIT
Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAS CHIT"
Tpenue cCKoIbXKEHUS U
TpeHue nokosi. Tpenue B
MPUPOJIE U TEXHUKE
JlaGopatopHnas pabora
«M3ydeHne 3aBUCUMOCTH
CUJIBI TPEHUS CKOIBbKEHUS

https://m.edsoo.ru/afbd9bdd

https://m.edsoo.ru/5f763ae9

https://m.edsoo.ru/511ca9df

https://m.edsoo.ru/3841287b

https://m.edsoo.ru/f66392d

https://m.edsoo.ru/594bb9cd

https://m.edsoo.ru/62elae35

https://m.edsoo.ru/78755da8

https://m.edsoo.ru/8481b4bd

https://m.edsoo.ru/99ea5ef7




30

31

32

33

34

35

36

OT CHJIBI JIABJICHHS U
Xapakrepa
CONPUKACAIOIIMNXCS
MOBEPXHOCTEI»

Pemrenue 3agaq Ha
onpeJereHue
PaBHOJECHCTBYIOIIEH CUIIbI
Pemienue 3aau o remam:
«Bec Tenay, «I'paduueckoe
HM300pakKCHUE CHIT»,
«Cunbi»,
«PaBHOAEHCTBYIOIIAS CUII»
KoHntposbHas pabota mo
TeMaM: «MexaHn4ecKoe
NIBIOKEHHEY, «Macca,
IUIOTHOCTBY, «Bec Temay,
«I"paduueckoe
M300paKeHUe CUi,
«Cunbi»

Nasnenue. CriocoObl
YMEHBUIECHUS U YBEJIIUUEHUS
JTaBJICHUS

JlaBienue rasa.
3aBUCUMOCTH JIaBJICHUS ra3a
oT 00bEMa, TeMIeparypbl
[Tepenaua naBneHus
TBEPJBIMU TEJIAMH,
JKHAKOCTSMH U Ta3aMHU.
3axon [lackans

JlaBiieHHE B )KUJIKOCTU U

https://m.edsoo.ru/38b267b8

https://m.edsoo.ru/f2fbfbaa

https://m.edsoo.ru/33fe531c

https://m.edsoo.ru/e56bd875

https://m.edsoo.ru/41e7cacb

https://m.edsoo.ru/cfb73461

https://m.edsoo.ru/8e8367b5




37

38
39

40

41

42

43

44

45

46

47

rase, BEI3BaHHOE JICHCTBHUEM
CHJIBI TSDKECTH

Permrenue 3agad mo reme
«/laBieHue B KUAKOCTU U
rase. 3akoH ITackamns»
CooOwiaromuecs cocyabl
I'mppasinueckuii npece
Manomerpsl. [TopmHeBon
JKMJIKOCTHBIN HacOC
ATtMmocdepa 3emiu.
[IpuuuHBbI cymiecTBOBaHUS
BO3YIITHOW 000JI0YKH
3emiu. 3aBUCUMOCTh
aTMOC(hepHOro JaBJICHUS OT
BBICOTHI HaJl ypOBHEM MOPSI
Bec Bo3ayxa. ATmocdepHoe
JaBJICHUE

N3mepenue atmochepHoro
nasneHus. OMbBIT
Toppuuennu

3aBUCHUMOCTh
aTMOC(EpHOTO TaBJICHHS OT
BBICOTHI HaJl ypOBHEM MOPS
bapomeTtp-anepon.
ATMOc]epHOe 1aBJIeHHE Ha
pa3IUYHBIX BBICOTAX
Pemrenue 3agau no reme
"ATtmocdepHoe naBneHue"”
JlelicTBue ®UIKOCTH U Tra3a
Ha MOTPY>KEHHOE B HUX

https://m.edsoo.ru/3c9f6fad

https://m.edsoo.ru/384621b8
https://m.edsoo.ru/f6417ca4

https://m.edsoo.ru/1f58766b

https://m.edsoo0.ru/9249b692

https://m.edsoo.ru/ccd4dads

https://m.edsoo.ru/22f14fba

https://m.edsoo.ru/6¢c48c524

https://m.edsoo.ru/e7a99517

https://m.edsoo.ru/c12835a8

https://m.edsoo.ru/ac71c7fa




48

49

50

51

52

53
54

55

TEN0. ApXUMENoBa CUiia
JlaGopaTopHas pabota
«Omnpenenenue
BBITAJIKUBAIOIICH CUIIBI,
JIEHCTBYIOILECH HA TEJO,
MOTPY>KEHHOE B JKUJIKOCTbHY
Jlaboparopnas padoTa 1mo
teme «ccnenoBanne
3aBUCMMOCTH Beca TeJia B
BOJie OT 00BéMa
MOTPYKEHHOU B KHUJKOCTh
4acTH Tena

[InaBanme ten
JIaboparopHast pabota
"KoHcTpynpoBanue
apeoMeTpa uin
KOHCTPYMPOBAHUE JIOJIKU U
OmpeeiIeHuE eé
Ipy30N0bEMHOCTH"
Pemenue 3amau no remam:
«IInaBanue cynos.
BosnyxomnaBanuey,
«/laBrieHne TBEpABIX TEN,
JKUJIKOCTEH U Ta30B)
Mexanunyeckas pabora
MomHocTth. EquHunel
MOIIHOCTH
Ypoxk-uccienoBanue
"PacuyéT MOIIHOCTH,
pa3BUBAaEMOU IIPU MOIBEME

https://m.edsoo.ru/3749d5cc

https://m.edsoo.ru/3c11398¢

https://m.edsoo.ru/celf25ac

https://m.edsoo.ru/ce4a8f8a

https://m.edsoo.ru/3373694e

https://m.edsoo.ru/8a8cac47

https://m.edsoo.ru/4395592¢

https://m.edsoo.ru/8e9f821a
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57

58

59

60

61

62

110 JiecTHUIE"

[IpocTbie MEXaHU3MBI.
Poryar. PaBHOBecue cuit Ha
pplyare

KonTponbnas pabora no
TeMe «/laBieHue TBEpIbIX
TEJL, )KUIKOCTEH U ra30By /
Bcepoccutickas
poBepouHas paboTa
PesepBHylit ypok. Pabora ¢
TEKCTaMU 110 TEME
«/laBnenue TBEPABIX TeE,
KHUJKOCTEH U ra3oBy» /
Bcepoccutickas
IpoBepoyHas pabora
Prryaru B TexHuke, ObITY U
npupoe. JlaboparopHas
pabota «VccnenoBanue
YCIIOBUM paBHOBECHS
phIyara

Pemrenue 3agau o reme
«Y cioBUs paBHOBECHS
phIdara

Koaddunuent noneznoro
JNEUCTBUS MEXaHU3Ma.
JlabopaTopHas pabota
«H3mepenne KI1/]
HaKJIOHHOM TJIOCKOCTH
Pemrenue 3agau no reme
"Pabora, momuocTh, KIT/T"

0.5

0.5

https://m.edsoo.ru/1283aa34

https://m.edsoo.ru/3¢391d99

https://m.edsoo.ru/76988618

https://m.edsoo.ru/85ed83cc

https://m.edsoo.ru/6d1cdc72

https://m.edsoo.ru/8a91d11d

https://m.edsoo.ru/ab3c7eaf




63

64

65

66

67

68

OBUIEE KOJIMYECTBO YACOB I10

Mexanuyeckas SHEpIusl.
Kunernueckas u
MOTEHIMATbHAsI YHEPT U
3aKOH COXpaHECHUS
MEXaHUYECKOU SHEPTrUn
YPOK-3KCIIEpUMEHT MO TEME
"DKCnepUMEHTaIbHOE
onpeeIeHUE N3MEHEHHS
KHHETHYECKON B
MOTEHIMATBHON YHEPTUHU
MpU CKaThIBAHUU TeJja Mo
HaKJIOHHOM INIOCKOCTH"
KoHntposbHas pabota mo
Teme «PaboTa U MOIIHOCT.
DHeprus»

PesepBHblit ypok. Pabora ¢
TEKCTaMH 110 TEME
"MexaHndeckoe ABMKeHHe"
PezepaHbiii ypok. Pabora ¢
TekcTtaMmu 1o Teme ""PaboTa.
MouHocTh. DHeprus"

[TPOT'PAMME

12

https://m.edsoo.ru/2delcc24

https://m.edsoo.ru/92e9efac

https://m.edsoo.ru/fbb989ba

https://m.edsoo.ru/1a4d3478

https://m.edsoo.ru/355411fe

https://m.edsoo.ru/281b265¢




8 KUIACC

Ne Jara
Tema ypoka
n/n KoumnuecTBo yacos U3y4YeHus



Bcero

OcHOBHBIE TIOJIOKEHUS
MOJIEKYIISIPHO-
KHHETUYECKOW TeOpUHU U UX
OTIBITHBIE TIOJITBEPKICHUS
Macca u pasmep aTOMOB U
MOJICKYJT

Mopaenu TBEPIOTO, JKUIKOTO
1 Ta3000pa3HOTO COCTOSIHUI
BelecTBa

OOBbsICHEHUE CBOWCTB

KonTposbHbI
e padoThbl

IIpakTH4eckun
e padoThI

https://m.edsoo.ru/4b6b1523

https://m.edsoo.ru/51284758

https://m.edsoo.ru/7236c¢9f9

https://m.eds00.ru/94849842




10

11

12

13

TBEPIOTO, )KUJIKOTO U
ra3000pa3HOro COCTOSHUM
BEIIIECTBA HA OCHOBE
MIOJIOKEHUH MOJIEKYJIISIPHO-
KHHETHYECKOW TeOpUHU
Kpucramnungeckue u
amop(QHbIe Tena
CmauuBaHue u
KalUJUISIPHOCTb.
IToBepXHOCTHOE HaATSKEHHE
TemnnoBoe pacupenue u
CHKaThe

Temneparypa. Csi3b
TEMIIEPATYPHI CO CKOPOCTHIO
TEIUIOBOTO JABKEHUS
JaCTHI]

BryTtpennssa sHeprus.
CriocoObl U3MEHEHUs
BHYTpPEHHEH HEpPruu
Bunsl Tennonepenaun
VYpoxk-koHpepeHuus
"IIpakTuueckoe
HCIOJIb30BaHUE TETIOBBIX
CBOMCTB BEILIECTB U
MaTepUajoB B LEIX
sHeprocOepexeHus"
KonnyectBo TemoTsl.

VY nenapHas TEMI0EMKOCTb
VYpaBHEHHE TEIIOBOTO
6ananca. TeriooOMeH u

https://m.edsoo.ru/5d25b3dd

https://m.edsoo.ru/8bb5494b

https://m.edsoo.ru/42dc6eaf

https://m.edso00.ru/767b611b

https://m.edsoo.ru/7al61b6d

https://m.edsoo.ru/e5c7ce2c

https://m.edsoo.ru/47298c48

https://m.edsoo.ru/eb498cle

https://m.edsoo.ru/6aef5eca




14

15

16

17

18

19

20

21

TEIJIOBOE PAaBHOBECHE
JlaGopaTopHas pabora
"UccnenoBaHue ABJICHUS
TeIu1I000MeHa Mpu
CMEIIMBAaHUH XOJIOIHOHN U
ropsiueit BoabI"

Pacuer xonuuecTBa
TEIJI0THI, HEOOXOUMOTO
JUTsl HAarpeBaHusl Tela U
BBIJICIISIEMOTO MM TIPH
OXJIAXKIECHUHU
JlaGopaTopHas pabora
"Onpenenenue yaenbHOU
TEIJIOEMKOCTH BeliecTna'
DHeprus TOIINBA.
VaenpHas TemiaoTa
CropaHus

IInaBnenue u OTBCPJACBAHUC

KPUCTAILTUYECKHX TEJl.
YaenbHas TemioTa
TUJTaBJICHUS

JlabopaTopHas pabota
"OnpeneneHue yaeabHON
TEIUIOTHI ILIAaBJIEHU JIpaa"
[TapooGpa3zoBanue u
KoHAeHcauus. Mcnapenue
Kunenue. Y nenpHast
TeII0Ta MapooOpa3oBaHUS
Y KOHJICHCAIIUU.
3aBUCHMOCTh TEMIIEPATYPBI

https://m.edsoo.ru/b1634a45

https://m.edsoo.ru/fd21c3d1

https://m.edsoo.ru/aabf9721

https://m.edsoo.ru/2¢f8923b

https://m.edsoo.ru/5¢93abab

https://m.eds00.ru/9¢b89b68

https://m.edsoo.ru/943361ac

https://m.edsoo.ru/e4c6ce3f




22

23

24

25

26

27

28

KHUIICHUS OT aTMOC(HEPHOTO
JABJICHUSA

BnaxxnocTs Bo3ayXa.
JlaGopaTopHas pabota
"Onpenenenue
OTHOCUTEJBbHOW BIAXKHOCTH
BO3ayXa"

Pemenue 3amau Ha
ompeeeHUE BIaKHOCTH
BO3/yXa

[TpunHIMIBI paGOTHI
TEIUIOBBIX JIBUraTeseil.
[TapoBas TypOuHa.
JIBuraTens BHYTPEHHETO
CropaHus

KII/ TermoBoro nBurarensi.
TernioBble ABUTATENN U
3allUTa OKPYKAKOIIEH
cpenbl

3aKOH COXpaHEHUs U
MIpEBpAIICHUS YHEPTUHU B
TETUTOBBIX TMpoIleccax
[ToaroToBka Kk KOHTPOJIBLHOM
pabore o Teme "TermmoBbie
siBieHust. Mi3menenne
arperaTHbIX COCTOSTHHUI
BenecTna"

KonTponpHas pabota mo
Teme ""TernnoBble IBICHUS.
W3meneHune arperaTHbIx

https://m.edsoo.ru/17eeb2af

https://m.edsoo.ru/9f97285d

https://m.edsoo.ru/al4f1dbc

https://m.edsoo.ru/c1c67641

https://m.edsoo.ru/89535ae3

https://m.edsoo.ru/dfead3fc

https://m.edsoo.ru/64eb961f




29

30

31

32

33

34

35

36

COCTOsIHUI BelecTBa"
DnekTpusanusg tei. [[Ba
pPOZa AAEKTPUUECKUX
3aps10B
Ypok-uccnenoBanue
"DnexTpu3anus Tein
MHIYKLUUEH U IIPU
COMPUKOCHOBEHHUH"
B3aumoneiicteue
3apsKEHHBIX Tell. 3aKOH
Kynona

DNeKTpruYecKoe MoJie.
HanpsxkeHHOCTD
AJEKTPUYECKOTO TIOJISL.
[IpuHIum cyneprno3unumn
BJIEKTPUYECKUX MOJIEH
Hocurenu snexkrpruecknx
3apsA70B. DIEMEHTAPHBIN
3apsan. CtpoeHue atoma
[IpoBonHMKY U
TUAJIEKTPUKU. 3aKOH
COXpaHEHHUS
ANEKTPUYECKOTO 3apsaa
Pemrenue 3agaq Ha
MPUMEHEHHUE CBOMCTB
ANEKTPUYECKUX 3apsI0B
DIEeKTPUUYECKHH TOK,
YCIIOBUS €TO
CYLIECTBOBAHHS.
Hctounuku

https://m.edsoo.ru/17ef865b

https://m.edsoo.ru/1de2a6dc

https://m.eds00.ru/9753c¢836

https://m.edsoo.ru/46777t42

https://m.edsoo.ru/d5afc8eb

https://m.edsoo.ru/f2d4al34

https://m.edsoo.ru/5e7ea9¢cc

https://m.edsoo.ru/67367ddc
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38

39

40

41

42

43

44

ANEKTPUYECKOTO TOKA
JleficTBUSA 2IEKTPUYECKOTO
TOKa

VYpok-uccienoBanue

" JleicTBHE AIEKTPUIECKOTO
110JI1 HA TIPOBOJIHUKH U
IUBJIEKTPUKN"
DNEeKTPUYECKHUI TOK B
MeTajljIax, KUAKOCTAX U
razax

DnexTpuueckas Lemnb u eé
COCTaBHbIC YaCTH

Cuna toka. JlaGopaTopHas
pabora "U3mepenue u
peryiupoBaHue CUiIbl TOKa"
DneKkTpruyecKoe
HanpsbkeHue. BonbTmerp.
JIaGoparopHas paboTa
"U3mepenue u
peryiupoBaHue
HanpspkeHns"
CornpoTuBieHne
MPOBOJHUKA. Y IETBHOE
COIPOTHBIICHUE BEIIECTBA
JlabopaTopHas pabota
"3aBHCHUMOCTH
ANEKTPUYECKOTO
COIIPOTHUBIICHUS
IIPOBOJHMKA OT €T0 JIIMHBI,
IJIOLIA/IA MTONIEPEYHOT 0

0.5

0.5

https://m.edsoo.ru/aele7251

https://m.edsoo.ru/1b724c3e

https://m.edso0.ru/23935322

https://m.edsoo.ru/e19acc53

https://m.edso00.ru/d67176b6

https://m.edsoo.ru/6a219ef8

https://m.edsoo.ru/98c1226

https://m.edsoo.ru/8852b3cf




45

46

47

48

49

50

51

ceueHus u marepuana”
3aBUCUMOCTb CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma
JUIS y4acTKa Lenu
JlaGopaTopHas pabora
"UccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA,
UJYLIETO Yepe3 pe3ucTop,
OT CONPOTHUBIICHUS
pe3ucTOpa M HAMPSIKEHUS
Ha pe3ucrope"
[TocnengoBarenbHOE U
napajuieIbHOe COSTMHEHUS
MIPOBOIHUKOB
JlabopaTopHas paboTta
"[IpoBepka mpasuiia
CJIOYKEHUS HAIIPSKEHUN ITPU
IIOCJIE0BATEIBLHOM
COETMHEHUH JIBYX
pe3uctopos”
JIaGoparopHas paboTa
"[TpoBepka mpaBuia AJis
CHUJIBI TOKA TIPU
napajuieIbHOM COeAMHEHUN
pe3uctopon”

Pemrenue 3agad Ha
npuMeHeHue 3akoHa Oma
TUTS Pa3IM4HOTO
COEMHEHUS IPOBOIHUKOB
PaGora u momtHOCTH

https://m.edsoo.ru/224862ac

https://m.edsoo.ru/8fbc7c5a

https://m.edsoo.ru/73f4d541

https://m.edsoo.ru/9fec21e2

https://m.edsoo.ru/6b9fd546

https://m.edsoo.ru/24e36972

https://m.edsoo.ru/821f4c5b
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53

54

55

56

57

58

AIEKTPUUYECKOTO TOKA.
3akoH J[xoyns-Jlenna
JlaGopaTopHas pabota
"Onpenenenue paboThl U
MOIIHOCTH 3JIEKTPUYECKOTO
ToKa"

DNEeKTPpUYECKHE LIETIH U
noTpeOuTeNnn
JIEKTPUYECKOM SJHEPTUU B
obITy. KopoTkoe 3ambikaHue
[TocTosiHHBIE MAarHUTBI, UX
B3aMMO/ICHCTBUE
Ypok-uccnenoBanue
"N3yuyenue nosei
MMOCTOSTHHBIX MarHUTOB"
MaruauTHOE noJe.
MarnuTHoe noje 3emiu u
€ro 3HauY€HHeE JIJIS )KM3HU Ha
3emiie

[ToaroroBka Kk KOHTPOJIBHOU
pabote 1o Teme
"DJIeKTpUUECKHUE 3apSIb.
3apsKEHHbIE TeJla U UX
B3aUMO/JICVCTBUS.
ITocTosiHHBIH
AJIEKTPUYECKUN TOK"
KonTponpHas pabota mo
TeMe "DIeKTpuyecKue
3aps/ibl. 3apsKEHHBIE Tela
U UX B3aUMOJICHCTBUS.

https://m.edsoo.ru/dd1d4d66

https://m.edsoo.ru/f4fl1e71a

https://m.edsoo.ru/6e766¢29

https://m.edsoo.ru/3ab2bd56

https://m.edsoo.ru/34fb13d5

https://m.edsoo.ru/325ebb45

https://m.edsoo.ru/18b3ac5f
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60

61

62

[TocrosaHHBIM
AIEKTPUIECKUI TOK" /
Bcepoccutickas
MpoBepoyHas pabora
PesepBHbIii ypok. Pabora ¢
TEKCTaMH 10 TEME
"[TocTostHHBII
AIIEKTPHUYECKUI TOK" /
Bcepoccuiickas
MpoBepoyHasi pabora

OnbIT Opctena. MarauutHoe
T0JI€ AJIEKTPUYECKOTO TOKA
MarauTtHoe 1ose KaTyIiKH ¢
TOKOM

[IpumeHeHne
3JIEKTPOMAarHUTOB B
TexHuke. JJaboparopHas
pabota "U3yueHue
JENCTBUS. MATHUTHOT'O TOJIS
Ha MPOBOJIHUK C TOKOM"
DNEeKTpOoABUTATEND
MIOCTOSIHHOTO TOKA.
Hcnons3oBanue
3JIEKTPOJIBUTATENECH B
TEXHUYECKUX yCTPOMCTBAX
U Ha TpaHCHOpTE.
JlaGopatopHnas pabora
"KoHcTpynpoBanue u
u3yueHue paboTbl
aieKTpoaBUrarens'

0.5

https://m.edsoo.ru/713efeab

https://m.edsoo.ru/c81d38dd

https://m.edsoo.ru/d4f9896¢

https://m.edsoo.ru/9¢99a4b7




63

64

65

66

67

68

Omnbrtel @apasest. 3akoH
ANEKTPOMAarHUTHOM
unaykiuu. [Ipasuno Jlenna
DneKTporeHepaTop.
CriocoOsl mostyueHus
JIEKTPUYECKON SHEPIUH.
DNEeKTPOCTaHIIMU Ha
BO300HOBJISIEMBIX
HMCTOYHHUKAX YHEPTUU
[ToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DyeKTpUUecKue U
MAarHuTHBIC SIBJICHUS"
KonTponbHas padota no
TeMe "DIIeKTpUUECKHe U
MAarHuTHBIC SBJICHHS"
PesepBHblit ypok. Pabora ¢
TEKCTaMu 10 TEME
"TennoBsie siBIeHUS"
PezepaHbiii ypok. Pabora ¢
TEKCTaMU 10 TEME
"MarauTHbIC SBIICHHS"

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

14.5

https://m.edsoo.ru/2981eldb

https://m.edsoo.ru/d926dc7f

https://m.edsoo.ru/e35e6336

https://m.edsoo.ru/fc544d96

https://m.edsoo.ru/7d3485¢1

https://m.edsoo.ru/46a7afas




9 KUIIACC

Ne Jara
Tema ypoka
n/n KosmmuecTBo yacos U3y4YeHHs



Bcero
MexaHndeckoe JBHKEHUE. 1
MarepuanbHasi Touka
Cucrema orcuera. OTHOCUTEIHLHOCTh ]
MEXaHUYECKOTO JIBUKECHUS
PaBHOMEpHOE IpsIMOIIMHEWHOE 1
JIBIOKCHUE
HepaBHoMepHOE npsiMOIMHENHOE
nBrokeHue. CpeHsisi 1 MTHOBEHHas 1

CKOPOCTh
[IpssMOnMHENHOE PaBHOYCKOPEHHOE 1

KoHTpoJbHBI
e padoThl

IIpakTuyeckn
e padoTsl

https://m.edsoo.ru/54c98fca

https://m.edsoo.ru/5¢869dc5

https://m.edsoo.ru/bc342e86

https://m.edsoo.ru/9d51e741

https://m.edsoo.ru/cbb4116b
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11

12

13

14
15
16

17

18
19

JBH>KEHUE. Y CKOpEHUE
CKopocCTh NPSAMOJIUHEUHOTO
PaBHOYCKOPEHHOTO JIBHKEHUSI.
I'paduk ckopocT

JlabopaTtopHas pabota "OnpeneneHue

YCKOpEHHUSI Tea Mpu
PaBHOYCKOPEHHOM JIBUKEHUH T10
HaKJIOHHOM TUIOCKOCTH"
CBobOoaHoe nagerue Tei. OnbIThI
lanunes

PaBHOMeEpHOE ABMXKEHUE TTO
okpyxkHocTH. [leproa u yacrora
oOpateHusi. JIuneitnas u yriaosast
CKOpPOCTH

[lenTpocTpeMuTenbHOE YCKOPEHUE
IIepBe1it 3akoH HproToHa. Bektop
CHJTBI

Bropoii 3akoH HeroToHa.
PaBHOnelicTBYIOIIAs cHita
Tpernii 3akoH HproTOHA.
Cynepno3uuus cui

Pemenue 3aga4 Ha npuMEHEHNE
3akoHOB HproTOHA

Cuna ynpyroctu. 3akoH ['yka
Pemenue 3agad mo teMme «Cuiia

YIPYTroCTH»

JlaGopatopHnas pabota «OnpezneneHue

YKECTKOCTHU MPYKUHBI»
Cuna tpenus
Pemenue 3amau mo reme «Cuita

https://m.edsoo.ru/2c456185

https://m.edsoo.ru/dfd66c69

https://m.edsoo.ru/163cf472

https://m.edsoo.ru/7a978b7a

https://m.edsoo.ru/21f74al13

https://m.edsoo.ru/8776289d

https://m.edsoo.ru/6b639d94

https://m.edsoo.ru/6155617¢

https://m.edsoo.ru/52e8393d

https://m.edsoo.ru/ef3a2d7f

https://m.edsoo.ru/3bf34e6¢

https://m.edsoo.ru/aabe6bc3

https://m.edsoo.ru/67bcdefb
https://m.edso00.ru/97¢5¢938
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TPEHUS

JlabopaTtopHas pabora "OnpeneneHue

kod(pdurmeHTa TpeHUs CKOIbKCHUS"
Pemrenue 3agad mo teMe "3aKOHBI
Hprorona. Cuna ynpyroctu. Cuiia
TpeHus"

Cuia TSKeCTH U 3aKOH BCEMUPHOTO
TATOTCHUSA. Y CKOpEHUE CBOOOIHOTO
naJIeHUs

Ypok-koHpepenus "JBmkeHue Ten
BOKPYT IPaBUTALMOHHOTO IIEHTPA
(Conueunas cucrema). ['amaktuxu"
Pemenue 3amau nmo teme "Cuna
TSDKECTU U 3aKOH BCEMUPHOTO
TSITOTCHUS"

[IepBas kocMHu4ecKas CKOPOCTb.
HesecomocTs u neperpysku
PaBHOBECHE MaTeprUabHOW TOUKH.
AGCOIIOTHO TBEPAOE TETO.
PaBHOBecue TBEpOTO TENA C©
3aKpEIUIEHHONW OChIO BPALLICHUS.
MowmeHnT cuisl. LeHTp TsxecTn
PaBHOBeCHE MaTEepHAIBHON TOUKHU.
AOGCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHOW OCBIO BPAILICHHUS.
MowmeHnT cuinbl. LieHTp TsokecTn
Pemenue 3apau no reme "MomeHT
cwibl. LleHTp TsxecTn"
[ToaroroBka Kk KOHTPOJILHOU paboTe

https://m.edsoo.ru/78ff698c

https://m.edsoo.ru/885c63el

https://m.edsoo.ru/c4cba3c3

https://m.edsoo.ru/6a48e5c3

https://m.edsoo.ru/8b4d9{83

https://m.edsoo.ru/5f38dbas

https://m.edsoo.ru/a351cela

https://m.edsoo.ru/6872abf4

https://m.edsoo.ru/77b2c6¢c5

https://m.edsoo.ru/2batb487




1o TeMme "MexaHu4ecKoe JBMKEHHE.

BsaumogeiictBue Ten"

KontposbHas paboTta mo teme

"MexaHnuecKkoe IBHKEHHE. 1 1 https://m.edsoo.ru/fc25194b

BsaumogeiictBue Ten"
Nmnynec Tena. Umnynse cuiibl. 3aKoH

COXpaHEHUs UMITYJIbCa. YIIPYroe u 1 https://m.edsoo.ru/251e6f13
HEYIPYroe B3auMOJCICTBHE
Pemenue 3anau o teme "3akoH

" 1 https://m.edsoo.ru/c3cceebl
COXpaHEHUs UMITYJIbCa
Vpok-koH(peperuus "PeakTuBHOE
p (epenn " 1 1 https://m.edsoo.ru/8b5e27f1
JIB)KCHUE B MIPUPOJIC U TEXHUKE
Mexannyeckas padoTa U MOIITHOCTb 1 https://m.edsoo.ru/848ba637
PaGoTa CHIIBI TSKECTH, CHIIBI
1 https://m.edsoo.ru/d7a7c555
YIPYTOCTH M CHJIbI TPEHHUS
JlabopaTtopHas pabota «OnpeneneHue
a00TBI CHUJIBI TPEHUS IIPU
p RS p 1 1 https://m.edsoo.ru/667c837¢
PaBHOMEPHOM JIBUKEHUU TeJIa 10
TOPU30HTAIILHON TTOBEPXHOCTH
CBsi3b DHEPTUH U PAOOTHI.
1 https://m.edsoo.ru/84817179
[ToTenuunanpHas sHEpPTrUst
Kunernueckas sueprus. Teopema o
. 1 https://m.edsoo.ru/24d61ab5
KHHETHYECKON SHEPT U
3aKOH COXpaHEHUs YHEPTUH B
1 https://m.edsoo.ru/24661{29
MeEXaHUKe
JlaGoparopHas pabora «/3ydueHue
patop P i 1 1 https://m.edsoo.ru/48838ca3
3aKOHA COXPaHEHUs! YHEPTUN»
KomnebarensHo€e ABUKEHUE U €0
1 https://m.edsoo.ru/7b9859af

XapaKTePUCTHKU
3aryxaromue KoieOaHusl. 1 https://m.edsoo.ru/ad 17942
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53

Brinyxaennsie koneOanus. Pezonanc
MaremaTuyecKuii U NPy KUHHBINA
MasiTHUKU

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTH
MIPYKUHBI U MAcCHI TPy3a»
[IpeBpaienue 3Hepruu npu
MEXaHUYECKUX KOJICOAHMIX
JlaboparopHas pabota «OnpeneneHue
4acTOTHI U TIeproia KojaebaHui
MPYKUHHOTO MasiTHUKA»
JlaGopaTtopHas pabora «IIpoBepka
HE3aBHCUMOCTH IEPUOJIa KOJIeOaHHi
rpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a»

Mexanunyeckue BoiaHbI. CBOMCTBA
MexaHu4YecKux BOJH. [IpononpHbIe 1
MOTIEPEYHbIE BOJIHBI
Ypok-koHpepenmus "MexaHndeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJIHBI"

3Byk. Pacnipoctpanenue u otpaxeHue
3BYyKa

VYpok-uccnenosanue "HabmroneHune
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acToThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKycTHYECKUI pe30HaHC
Ypok-koHpepeHus "YIbTpa3ByK u
nHOPA3BYK B IPUPOJE U TEXHHUKE"

https://m.edsoo.ru/4a6aa385

https://m.edsoo.ru/b1c7271b

https://m.edsoo.ru/8544337¢

https://m.edsoo.ru/bald1d48

https://m.edsoo.ru/5d34e65f

https://m.edsoo.ru/8ed367¢7

https://m.edsoo.ru/ebd8d7b6

https://m.edsoo.ru/8a594969

https://m.edsoo.ru/2b95{238

https://m.edsoo0.ru/699e3612

https://m.edsoo.ru/ffc5cbba
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59

60

61

62

63

64

[ToaroroBka K KOHTPOJLHOU paboTe
1o TeMe "3aKOHbI COXpaHEHHUS.
Mexanuueckue Kone6aHus 1 BOJIHbI"
KonTponbnas pabora no teme
"3akoHbI cOXpaHeHMs. MexaHuueckue
KoJieOaHusl U BOJIHBI"
DNeKTPOMarHuTHOE ToJIe.
DNeKTPOMarHUTHBIE BOJHBI
CBoiicTBa JIEKTPOMArHUTHBIX BOJTH
Ypok-konpepennus "kana
ANEKTPOMArHUTHBIX BOJIH.
Hcnonb30BaHue IEKTPOMArHUTHBIX
BOJIH I COTOBOI CBA3H"
VYpok-uccnenonanue "M3yuenue
CBOMCTB AJICKTPOMATrHUTHBIX BOJIH C
MTOMOIIbI0 MOOMIIBHOTO TenedoHa"
Pemenue 3agad Ha onpeneneHue
YacTOTHI U JUTMHBI 3JIEKTPOMAarHUTHOM
BOJIHBI

DneKTpoMarHuTHasi Ipupoa CBeTa.
CxopocTtb cBeTa. BonHoBBIE cBOCTBa
cBeTa

Hcrounuku ceera. [IpsmonuneitHoe
pacrnpocTpaHeHHUE CBETA. 3aTMEHUS
ComHia u JIyHbl

3aKOH OTpaXE€HUs CBETA. 3epKaJa.
Pemrenue 3a1au Ha npuMeHEHUE
3aKOHA OTPAXKEHUs CBETA
[Ipenomnenue cera. 3aKk0H
MPEJIOMJICHUS CBETA

https://m.edsoo.ru/b347159¢

https://m.edsoo.ru/e9924b5e

https://m.edsoo.ru/45bbd19b

https://m.edsoo.ru/48f68a2d

https://m.edsoo.ru/3cfac84a

https://m.edsoo.ru/ebe362a6

https://m.edsoo.ru/ecb99257

https://m.edsoo.ru/f3de5613

https://m.edsoo.ru/45e9f872

https://m.edsoo.ru/3c5ff9f5
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75

[TosiHOE BHYTpEHHEE OTpaKEHUE
cBeta. Mcnonb3oBaHue MoJIHOTO
BHYTPEHHEI0 OTPaKCHUS B
ONTUYECKUX CBETOBOJAX
JlaGopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH YIJia
IIPEIOMJIEHHUSI CBETOBOIO JIy4a OT yIJia
MaJIeHUs Ha TPaHUIIe "BO3IYX-
cTexno""
Ypok-koHpepenuus "Mcnoab3oBanue
MIOJIHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBA3B"

JIunsel. OnTHYecKast cuja JUH3bI
[TocTpoenue n3o0paxeHui B TMH3AX
JlabopaTtopHas pabota "OnpeneneHue
(hOKYCHOTO pacCTOSIHUS U ONTHYECKOM
CHJIBI cOOMparoIien JTUH3bI"
VYpoxk-koHpepenuus "OnTuueckue
JIMH30BbIe PUOOPHI"

I'na3 xak ontuyeckas cucrema.
3penue

VYpok-koudepennus "JledexTs
3penus. Kak coxpanuts 3penne”
Pa3noxxenue 6enoro ceera B CIEKT.
OneiTel HetoToHa. Croxenue
CIEKTpaJIbHBIX 11BETOB. Jlucnepcus
cBETa

JlaGopatopnas pabora "OnbITh IO
pasioKeHuIo 06eJI0ro CBeTa B CIEeKTp U

https://m.edsoo.ru/4e43afa2

https://m.edsoo.ru/835faed9

https://m.edsoo.ru/2ce88641

https://m.edsoo.ru/c6451cft4
https://m.edsoo.ru/3b4b5e4f

https://m.edsoo.ru/911a47cb

https://m.edsoo.ru/5b79227a

https://m.edsoo.ru/d7aa88af

https://m.edsoo.ru/4dc7b213

https://m.edsoo.ru/6eb8b874

https://m.edsoo.ru/b4867994
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80
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84
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88

BOCIIPUSTHIO 1IBETA MPEIMETOB MIPU
WX HaOJIIOICHUU Yepe3 LBETOBbIC
¢bunbTph"

VYpoxk-npaktukym "BosiHOBBIE
CBOICTBa cBeTa: AUCIIEPCHS,
uHTephepeHys u audpaxus”
Omnsitel Pe3epdopaa u ruranerapHas
MOJIETb aToMa

IToctynater bopa. Moaens atoma
bopa

Hcnyckanue 1 norjonieHue cBera
atomoM. KBaHThbl. JInneluaTeie
CHEKTPBI

VYpoxk-nipaktukym "Habmtonenue
CIEKTPOB UCITyCKaHUs"
PannoakTuBHOCTH U €€ BUIBI
CrtpoeHue aTOMHOTO sifipa.
Hyxknonnas monens

PannoakTtuBHBIE TpEBpaIICHUS.
N3oTomsl

Pewrenue 3ana4 o reme:
"PanuoakTuBHBIE peBpalieHus"
[Iepnon nmonypacnana
VYpok-koHpepenuus "PagroakTuBHbIE
W3JIY9CHHS B IPUPOJIE, METUIIHHE,
TeXHHUKE"

SAnepHble peakuuu. 3aKOHbBI
COXpaHEHHs 3apsiI0BOIO U MacCOBOTO
qyucen

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b

https://m.edsoo.ru/1b4e5e94

https://m.edsoo.ru/c36effb5

https://m.edsoo.ru/d5e656ba

https://m.edsoo.ru/9fb5689b

https://m.edsoo.ru/83b9a577

https://m.edsoo.ru/8e724769

https://m.edsoo.ru/2d85bef3

https://m.edsoo.ru/8b56a71d

https://m.edsoo.ru/f241bbdc

https://m.edsoo.ru/523a9317

https://m.edsoo.ru/4eadf6e4

https://m.edsoo.ru/cdcbe7ee

https://m.edsoo.ru/734f11cl
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98

MacChl U DHEPTHH
Pemenue 3agau no reme "AnepHoie
peakuun"

Peakuuu cunTe3a u 1eneHus siep.
Uctounuku sHeprun CosiHIa U 3BE311
Ypok-koupepenmus " nepras
sHepreTuka. JlencTus
pPaJIMOAKTUBHBIX U3ITy4eHUH HA
KUBbIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o Teme "DIIEKTPOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBsbie siBineHus"

KonTponbnas pabora no teme
"DJIeKTPOMarHuTHOE TIOJIE.
DNEeKTPOMarHuTHBIC BOJHBI.
KBanToBsie siBineHus"

IToBTOpenue, o6o0IIEeHNE.
JIaGopatopHble paboThI IO KypCcy
"B3zanMonencTBue Ten"

IToBTrOopenue, o6o0mmenue. Pemenue
pacYeTHBIX U KaYeCTBEHHBIX 3a]1a4 110
teme "TemnoBsie mpouecco”
[ToBTOpenue, o6o0menue. Pemenue
pacYeTHBIX U KaYeCTBEHHBIX 3a]1a4 110
teme "KIIJ] TerioBbix nqBurarenei"
IToBTropenue, o6o0menue. Pemenue
pacUeTHBIX U Ka4eCTBEHHBIX 3a]1a4 110
teme "KIIJ[ anekTpoycTtaHOBOK"
[ToBTOpenue, o6o0mIeHNE.

https://m.edsoo.ru/5efa6£52

https://m.edsoo.ru/2d7262c2

https://m.edsoo.ru/bd4b6e5e

https://m.edsoo.ru/d9f1261a

https://m.edsoo.ru/7231a58d

https://m.edsoo.ru/8b45d684

https://m.edsoo.ru/d3248943

https://m.edsoo.ru/28f67bc4

https://m.edsoo.ru/399f491 1

https://m.edsoo.ru/1cd92c¢22




JIaboparopHbie pabOTHI IO KypCy
"CBeToBbI€C sIBICHUS"
[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTaMH 110 TeMe ""3aKOHbI 1 https://m.edsoo.ru/f7e3f69d

COXpaHEHUs B MEXaHUKe"
[ToBTropenue, o6o0menue. Pabora ¢
100 tekctamu o TeMe "Konebanus u 1 https://m.edsoo.ru/497cc1c6

BOJIHEI"
[ToBTropenue, o6o0menue. Pabora ¢

101 TekcTaMu 110 TeMme "CBeTOBBIC 1 https://m.edsoo.ru/5986dca7
SIBIICHUSA"

[ToBTOpenue, 0600meHne. Pabora ¢
102 TekcTaMmu 1o TeMe "KBaHTOoBasg u 1 https://m.edsoo.ru/6d32ee4f

sanepHas Gpusnka"
OBUIEE KOJIMYECTBO YACOB I10

[TPO'PAMME 102 3 27



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

7 KJIACC

Kox

npoBepsieMor

0 pe3yJbTara
1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
UCI0JIb30BaTh U3YUYEHHBIE TOHATHS

pa3nuyarh SBJICHUSA 10 ONMCAHUIO MX XapaKTEpPHbIX CBOWCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIMX JTaHHOE (PU3UIECKOE SBICHHUE
pacro3HaBaTh INPOSIBIIEHHME M3YYEHHBIX (U3MUYECKUX SIBICHUH B
OKpY’KaloIlleM MHpE, B TOM 4Hciie (pU3UYECKHE SBJICHUS B IPUPOIE,
IIPU 3TOM INEPEBOAMTH MPAKTHUYECKYIO 3a/1auy B y4e€OHYIO, BBLIENIAThH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) PU3NUECKUX SBICHUI
ONMCHIBaTh H3yYEHHbIC CBOWCTBA Tel U (DU3NYECKUE SBICHMS,
UCTONB3ysd (U3NYECKHE BEIWYMHBI, IPH ONHCAHUM TPABHIBLHO
TPAaKTOBaTb (PU3MUECKUH CMBICI HUCHOJNb3YyEeMbIX BEJIMYMH, UX
0003Ha4YeHUSI M €AMHUIIBI (PU3UUECKUX BEJTUYMH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOIIME JIAaHHYIO  (DU3MYECKYI0 BEIMYMHY C JIpYITMMHU
BEIMYMHAMHU, CTPOUTH  TpaQUKH  H3YYEHHBIX  3aBUCHUMOCTEH
(bUBUYECKUX BETUYUH

XapakTepu3oBaTh CBOICTBA Tel, (PU3MYECKHE SBICHHUS U IPOLECCHI,
UCIOJIb3YSl M3YYEHHbIE 3aKOHBI, MPU 3TOM JIaBaTh CJIOBECHYIO
(GopMyIMpPOBKY 3aKOHa U 3alUChIBaTh €ro MaTeMaTHYecKoe
BBIpaKEHHE

OOBSICHATh (PU3UYECKUE SBIEHMS, TPOLECChl M CBOMCTBA Tel, B TOM
yyclie U B KOHTEKCTE CHUTyallull MpakTHKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATh IPUUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne u3 | — 2 joruyeckux ImaroB ¢ omopo Ha 1 — 2
M3YYEHHBIX CBOWCTBA (PM3NYECKUX SBICHUH, (PU3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTH

pemars pacy€THbIE 3a1aud B 1| — 2 NEHCTBUA, UCNOIb3Ys 3aKOHBI U

(hopmymel, CBsA3BIBarONINE (PU3NUECKHUE BEIMUYUHBI: HA OCHOBE aHAIM3a



1.8

1.9

1.10

1.11

1.12

1.13

1.14

1.15

yCIOBUSL 3aJaud  3alMChIBaTh KPAaTKOE YCIOBHE, IOACTABIATH
¢u3nyeckrue BeIUUNHBI B (POPMYJIbl U IPOBOJUTH PACcUEThl, HAXOJUTh
CIpaBOYHBIC JIaHHBIE, HEOOXOMMBbIE I PELICHHS 33]ad, OLECHUBATD
PEATMCTUYHOCTD MOJIyYEHHON (PU3MUECKON BEITMUMHbI

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh HpPU TOMOIIH
(Gu3M4YeCKUX METOJOB, B OINMCAHUM HUCCIEAOBAaHMS BBLIEIATH
MpoBepsieMOe  NIPEANnojoxkeHue  (TUrnore’y),  paszauyaTth U
UHTEPIPETHUPOBATh IOJYYEHHbIH pe3ysbTaT, HAXOJUTh OMIMOKU B
XO/I€ OIIBITA, JIEJIaTh BBIBOJBI [10 €T0 PE3YJIbTaTaM

IPOBOJUTH OIBITBI 1O HAOMIOAECHUIO (U3UYECKUX SBICHUH WK
¢u3nUecKux  CBOWCTB  Telm:  (OpPMYIHpOBaTh  MPOBEPSICMbIE
NPENoIOKEeHUs, CcoOupaTb  yCTAaHOBKY M3  IPEIJIOKEHHOIO
000py10BaHus, 3aIIUCHIBATH XOJI OIbITa U (POPMYJIUPOBATH BHIBOJIbI
BBIIIOJHATh NPAMBIE MU3MEPEHHS C HCIOJb30BAHUEM aHAJIOTOBBIX U
nupPOBBIX MPHUOOPOB, 3aMMCHIBATH TOKa3aHUS MPHOOPOB C y4&TOM
3aJJaHHOI a0COIIOTHOM MOTPEIHOCTH U3MEPEHUI

MPOBOJUTh  HMCCICJOBAHWE  3aBUCUMOCTH  OIHOH  (PU3UYECKOM
BEJIMYHMHBI OT JPYroil C HCIOJIB30BAHUEM IPSMBIX HW3MEPEHMI,
y4acTBOBaTh B IUIAHMPOBAHWU YUEOHOTO HCCIEIOBaHHS, COOMPATh
YCTaHOBKY U BBIIIOJIHATH U3MEPEHUS, CIENYS MIPENTIOKEHHOMY IUIaHy,
(¢ukcupoBaTh peE3yabTaThl IMOJYYEHHON 3aBUCHUMOCTH (DU3UUYECKUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOJIUI U TPapUKOB, JeIaTh BHIBOJIBI
10 pe3yJibTaTaM HCCIeI0BAHUS

MPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BEIWYMH, CIeys
MPEI0KEHHON MHCTPYKIUU: MPU BBIOJIHEHUN U3MEPEHUN cOOMpaTh
9KCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCIATH 3HAYEHHE HCKOMOMU
BEJTMYHHBI

coOnmoaTh MpaBHUa TEXHUKHM O€30MacHOCTH Ipu  pabore ¢
71a00paTOPHBIM 000PYI0BAHUEM

yKa3plBaTh MPUHIMINBI  JEHCTBUA NpUOOPOB W TEXHUUYECKUX
YCTPOMCTB, XapakTepU30BaTh MPUHIUNBI JEHCTBUS H3YUYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOWCTB C IOMOIIBIO WX OMMCAHUS,
UCIONIb3YSl 3HAHUS O CBOMCTBAX  (PU3MYECKUX  SBICHUH U
He00XoAuMBble (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

MPUBOJUTh TMpPUMEpHl (HAXOAWUTH HWHPOpPMALUIO O MpUMeEpax)

MMPAaKTUICCKOT'0 UCIIOJIb30BaHUA (pI/I3I/IquKI/IX 3HaHUI B ITOBCEIHEBHOM



1.16

1.17

1.18

1.19

8 KUIACC

Kon
nposepsieMor

0 pe3yJbTara
1.1

1.2

1.3

KU3HU s oOecrieyeHHuss O€30MacHOCTH TMPU  OOpalieHHuH ¢
npudoOpaMu U TEXHUYECKUMH yCTPOHCTBAMU, COXPAHEHHUS 3[J0POBbS U
COOJIIO/ICHHSI HOPM 3KOJIOTHYECKOT0 TIOBEACHHUS B OKpYXKAIOIEeH cpene
OCYILIECTBISITH OTOOP MCTOYHUKOB MHpOpMAIMK B cetu HTepHET B
COOTBETCTBMHM C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIUXCS 3HAHUN U MyTEM CpaBHEHUS Pa3jIMYHBIX HMCTOYHHKOB
BBICTISITh MH(POPMAIUIO, KOTOpas SIBISETCS MPOTHBOPEUYMBON WIIN
MOJKET ObITh HEIOCTOBEPHOM

UCIIOJIb30BATh npu BBITTOJIHEHUH YUEOHBIX 3a/laHui
Hay4YHONIOMYJISAPHYIO  JIUTEpaTypy  (QHU3MYECKOro  Ccoaep KaHwus,
CIpaBOYHBIC MaTepHajbl, pecypcsl ceTu VIHTepHeT, BIaAETh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus WH(GOpMaLIUU
13 OJJTHOM 3HAKOBOW CHCTEMBI B APYT'YIO

c03/1aBaTh COOCTBEHHBIE KpAaTKUE MUCHbMEHHBIC M YCTHBIE COOOIICHHS
Ha OCHOBE 2 — 3 HCTOYHUKOB WHGPOpMAIUK (PHU3UIECKOTO
COJIep’KaHusi, B TOM 4Hucje MyOIHYHO AeNaTh KpaTKHe COOOIIEHUs O
pe3yabTaTax IMPOEKTOB WM YUEOHBIX HCCIEIOBAaHUM, INPH 3TOM
IPaMOTHO HCIOJB30BaTh HM3YyUEHHBIM MOHATHHHBIN ammapaT Kypca
(U3MKH, COPOBOXK/AATH BHICTYIUICHUE MTPE3CHTALIUEH

MIPHU BBIIOJTHEHUH Y4EOHBIX MPOEKTOB M HUCCIIEIOBAaHUI pacipenensiTh
0053aHHOCTH B TPYIIIE B COOTBETCTBHH C MOCTABJICHHBIMHU 33/1a9aMH,
CIIEUTh 32 BBHIMOJIHEHHEM IUIaHA JEHCTBUI, aJeKBaTHO OIEHUBATh
COOCTBEHHBI BKJAJ B JICATCIBHOCTh TPYIIBI, BHICTPAUBATh
KOMMYHHKATHBHOE B3aMMOJICIICTBHE, YUUTHIBAs MHEHHUE

OKPY’KaIOIINUX

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM

o0pa3oBaTeIbHOI MPOrPaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

HCIIOJIb30BATh MTOHATHUS

pa3nyaTh SBJICHHS 110 ONMCAHUIO WX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JTaHHOE (PU3NUECKOE SBICHHE
pacrno3HaBaTh MpPOSBIEHHE W3YYEHHBIX (U3NYECKUX SBICHUM B

OKpYyXKaromeM MHPE, B TOM YHUCJIIC (I)I/I3I/ILICCKI/IG SABJICHUA B NPHUPOIC,



1.4

1.5

1.6

1.7

1.8

1.9

1.10

MIPU ATOM TEPEBOJUTH MPAKTUYECKYIO 3a7aqy B Y4eOHYIO, BBIACISATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (DPU3UUECKUX SIBJICHUI
ONMCHIBATh HW3YyUCHHBIC CBOWCTBA Tel U (U3NYECKHUE SBICHHS,
UCTONb3Yysl (DU3MYECKHE BEJIWYHUHBI, IPU ONUCAHUM MPABUIIHHO
TPaKTOBaTh  (PU3UYECKHA  CMBICI  HCIIOJIB3YEMBIX  BEJUYHH,
0003HaYeHUSI M €AMHUIIBI (PU3UUECKUX BETUYHMH, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIOIIME  JAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTHMHU
BEJIMYMHAMHU, CTPOUTH  IpauKud  HM3yYEHHBIX  3aBUCUMOCTEH
(U3HUECKUX BEIHMYUH

XapaKTepu30BaTh CBOMCTBa Tel, (U3MUYECKUE SBICHHUS U IMPOLECCHI,
UCIOJIb3YSl M3YYEHHBbIE 3aKOHBI, NpPU 3TOM JIaBaTh CJIIOBECHYIO
(GOopMyIHUpOBKY 3aKOHa M 3alHChIBaTh €ro  MaTeMaTH4ecKoe
BBIPAXKCHHE

OO0BSACHATH (hPU3MYECKUE MPOLECCHl U CBOICTBA Tell, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud [paKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTh O0BsICHEHHE U3 |
— 2 JIOTMYECKHUX INAaroB C MOMOIBI0 1 — 2 HM3y4EeHHBIX CBOWCTBA
(bu3nYecKuX SBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH
pemarb pacy€THbIE 3a7a4d B 2 — 3 IEHCTBUA, UCIOJIb3Ys 3aKOHBI U
(dbopMyIibl, cBs3bIBatONINE (PU3MUECKHE BETUYUHBI: HA OCHOBE aHAIN3a
YCIJIOBUS 3a/1a4Ml 3aIllMChIBaTh KPaTKOE YCJIOBUE, BBISBISATH HEJOCTATOK
JaHHBIX JJIsS pelIeHus 3a/a4yd, BBIOUPATh 3aKOHBI U (QOPMYJIBI,
HeoOXoIuMBbIe JUIsl €€ pelleHus, MPOBOAUTh pacdy€Thl U CPaBHUBATH
MOJIyYeHHOE 3HaueHWe (PU3UYECKOW BEIMYMHBI C H3BECTHBIMU
JTAHHBIMHU

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPU TOMOIIU
(bU3MYECKUX METO0B, UCIOJIB3YS ONHUCAHNE UCCIIEIOBAHUS, BBIIEIATh
MPOBEPSIEMOE TPEANOJIOKEHUE, OLIEHUBATh MPABWIBHOCTH MOPSAKA
MIPOBEJICHUS UCCIIEOBAHMUS, J€JIaTh BBIBOIBI

MPOBOJUTH OMBITHl IO HAOMIOACHUI0 (U3NYECKUX SBICHUA WIN
(bu3MYecKux  CBOWCTB  Tel:  (opMymupoBaTh  MIpPOBEpPSIEMbIC
NPENoJIOKEeHUs,, CcoOupaTh  yCTAaHOBKY M3  IPEJIOKEHHOTO
000py0BaHus, OMUCKHIBATH XO/1 ONbITA U (POPMYITHPOBATH BHIBOBI
BBIMIOJIHATH TPSMbIE HM3MEPEHUS C HCIOJIb30BAaHUEM aHAJIOTOBBIX
prUOOPOB U JATUYNKOB (PU3MUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

MU3MepeHuil ¢ yuéToM 3a1aHHOM aOCOFOTHON MOTPEITHOCTH



1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

MPOBOANTHh  HMCCIEAOBAHHE 3aBUCUMOCTH  OAHOW  (pu3mueckoi
BEJIMYUHBI OT JAPYrodl C HCIOJIb30BAHUEM NPSIMBIX HM3MEPEHUN:
IUTAHUPOBATh HCCIEIOBAHUE, COOMpaTh YCTaHOBKY M BBIIOJHSTH
U3MepeHus, cleAysd MpeajoKeHHOMY  IUIaHy, (UKCHPOBAThH
pe3yabTaThl MOJYYCHHON 3aBUCMMOCTH B BUAE TaOnMIl M rpadUKoOB,
JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEOBAHUS

NPOBOJIUTH  KOCBEHHBIE  W3MEPEHUs  (PU3MUYECKUX  BEJINYMH:
IUTAaHUPOBATh U3MEpPEHUs, COOUPATh IKCIIEPUMEHTAIBLHYIO YCTaHOBKY,
clieysl TpPEUIOKEHHOW WHCTPYKIMHM, W BBIUKCIATH 3HAYCHHE
BEJTMYHUHBI

coOmoaTh TpaBuUa TEXHUKHM O€30MacHOCTH IpH  pabore ¢
1abopaTopHBIM 000pPYyI0BAHUEM

XapaKTepu30BaTh MNPUHIUIBI JEHCTBUS WM3YyYCHHBIX TNPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOH HA HMX OIUCAHUS, HCIOIb3YS
3HaHUS O CBOMCTBaxX (PUIUYECKUX SBICHHA W HEOOXOIUMBIE
(u3nueckre 3aKOHOMEPHOCTH

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA U M3MEPUTEIHHBIE
mpuOOpPHI IO CXeMaM U CXEMaTUYHBIM PUCYHKaM, COCTABIISATH CXEMbI
QJIEKTPUUYECKUX IeTeld C IMOCIeNIOBaTeIbHBIM M HapajuieIbHbIM
COCIUHEHHEM JJIEMEHTOB, pa3ldyas YCJIOBHbIE O0O3HAuUEHUS
3JIEMEHTOB JIEKTPUUYECKUX LIECTIEN

NPUBOAMUTH TpHUMEPHl (HAXOAUTh MHGOPMAIMIO O MPUMEPaX)
MPAKTHYECKOTO UCTOIh30BaHUS (PN3NIECKUX 3HAHUH B TIOBCETHEBHOM
KHU3HM Ui obecriedeHus: 0€30MacHOCTH MpH  OOpalleHuu ¢
npuOOpaMH M TEXHUYECKHUMH YCTPOHWCTBAMH, COXPAHEHUS 3I0POBBSI U
COOJIIO/ICHHSI HOPM 3KOJIOTMYECKOr0 MOBEACHUS B OKpYXKarollel cpene
OCYIIECTBIISATH TOUCK HH(POpMAIUH GU3NIECKOTO COJCPKAHUS B CETH
WHTepHeT, Ha OCHOBE HUMEIOIIMXCS 3HAHUW M INYyTEM CpaBHEHHUS
JOTIOJTHUTEBHBIX HMCTOYHUKOB BBIIENATH HH(pOpMAIio, KoTopas
SBIISICTCS IPOTUBOPEUYNBON MIIM MOXKET OBITh HEOCTOBEPHOI
WCTOJNB30BaTh TIPU  BBIOJHEHWHM YYEOHBIX 33JaHUN  HAYyYHO-
MOMYJISIPHYIO JINTEPaTypy (HU3UUECKOTO COJEpKaHUs, CIpPaBOYHBIC
MaTepualibl, pecypchl cetm VIHTepHeT; BiaaeTh NpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusi WHPOPMALIUU U3 OJHOM
3HAKOBOM CUCTEMBI B IPYTYIO

cO3aaBaThb COOCTBEHHBIE MHChbMEHHbBIE U KpaTKUC YCTHELIC COO6H.ICHI/I${,
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9 KIIACC

Kox

MpoBepsieMor
0 pe3yJabTarTa

1.1

1.2

1.3

1.4

1.5

0000mmas uHGOpPMAMIO W3 HECKOJBKHX HCTOYHHKOB (DU3HUECKOTO
cCollep’KaHusi, B TOM 4HCIE IYOJUYHO TPEJCTABIATh PE3YyIbTAaThl
MPOCKTHOM WM HCCIICNIOBATEIbCKON JIEATENBHOCTH, TMPH ITOM
IrPaMOTHO HCIOJB30BaTh HM3YUEHHBIM MOHATHMHBIN ammapaT Kypca
(U3HUKH, CONIPOBOKIATH BBICTYIJICHUE MMPE3CHTAITUEH

IIPU BBIMOJHEHUU Y4EOHBIX MPOEKTOB M UCCIEIOBAHHUM (PU3MUEecKUX
MIPOIIECCOB PaACIpPEACIATh OOSA3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTAaBIICHHBIMU  3aJlauaMH, CJEIUTh 3a BBHIIOJHEHHEM IUIaHa
JEUCTBUA WM KOPPEKTHPOBATh  €ro, aJAcKBaTHO  OLICHHUBATh
COOCTBEHHBI BKJAJ B JEATEIbHOCTh TPYIIbI, BbICTpPAaUBaTh
KOMMYHHKATUBHOE  B3aWMOJICHCTBHE,  TPOSBISAsS  TOTOBHOCTh

pazpemiats KOHQIUKTHI

IIpoBepsiemble npeAMeTHBbIE Pe3yIbTATHI OCBOCHHS OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
UCIOJIb30BATh U3yYEHHbIE TOHATUS

pa3nuyarh SBJICHUS 110 ONHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOUIMX JIaHHOE (PU3UUECKOE SBJICHHUE
pacrio3HaBaTh TMPOSIBIEHHE W3YYEHHBIX (DU3MYECKUX SBICHUHA B
OKpY’KaloIlleM MHpE, B TOM 4Hciie (pU3MYecKHe SBJICHUS B IPUPOJIE,
IIPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 3a/1auy B Yy4eOHYIO, BBIIENAThH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBJICHUN
ONKCHIBATh H3yUEHHBIE CBOWCTBA Tel U (U3NYECKUE SBICHMS,
UCHONIBb3Yysl (U3MYECKHE BEIWYHMHBI, IPU ONHCAHUM TPABUIBHO
TPakTOBaThb  (DU3MYECKMI  CMBICI  HUCHOJNb3YeMBIX  BEJIMYUH,
0003Ha4YeHUSI M €AMHUIIBI (PU3UUECKUX BEJTUYMH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (U3HYECKYI0 BEIMYUMHY C JIPYTHMMHU
BEJIMYMHAMHU, CTPOUTh  IpaUKud  HM3YyYEHHBIX  3aBUCHUMOCTEU
(GU3NYECKUX BETUUNH

XapaKTepu30BaTh CBOMCTBa Tel, (U3NYECKUE SBICHHUS U IMPOLECCHI,
UCIOJIb3YSl M3YYEHHBbIE 3aKOHBI, NPU JTOM JIaBaTh CJIIOBECHYIO
(GopMyIHMpOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4ecKoe

BBIPAKCHUC



1.6

1.7

1.8

1.9

1.10

1.11

1.13

OOBSICHATH (PU3NYECKHE MPOIIECCHl U CBOWMCTBA TeJ, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluid MpaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITH PUYMHHO-CIICICTBEHHBIE CBS3H, CTPOUTH 0OBsICHEHUE U3 2
— 3 JOrMYeCKHX IIAroB C NOMOWIBIO 2 — 3 M3YyYEHHBIX CBOWCTBA
(bU3NYECKUX SIBICHHUH, (PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH
pemate pacuéTHble 3aJaud (omuparouiecss Ha cucreMy u3z 2 — 3
ypaBHEHMI), HCHONB3ySd 3aKOHBI H  (HOPMYJBI, CBS3BIBAIOIINE
¢u3nyueckre BENUYMHBI: Ha OCHOBE aHajlu3a YCJIOBUS 3a/Jayu
3allUChIBaTh KPAaTKOE YCIOBUE, BBIIBIATH HEJOCTAIOMINME HIIH
M30BITOYHBIC JJAHHBIC, BEIOUPATh 3aKOHBI U (DOPMYJIbI, HEOOXOIUMBIE
JUISL PEIIeHUs, MPOBOAWTHh PACUYETHl M OICHHWBATH PEATHCTHYHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3MUECKON BEITMUUHBI

pacro3HaBaTh TMPOOJEMBI, KOTOPBIE MOXHO PEUIMTh IPU TOMOIIN
(U3NYEeCKUX METO/OB, HCIIONB3Ys OMUCAHUE WCCIICAOBAHUS, BBIICIITH
MIPOBEPsIEMOE  MPEATONIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
MIPOBEICHUSI HMCCIIENOBAaHUs, [eNiaTh BBIBOJIBI, HHTEPIPETUPOBATH
pe3yIbTaThl HAOIIOICHHI 1 OTIHITOB

MPOBOAUTH OMBITHl IO HAOMIOACHUI0 (U3NYECKUX SBICHUA WIH
(U3NYECKUX CBOMCTB TEINI: CAMOCTOSITENIFHO COOMpATh YCTaHOBKY W3
n30bITOYHOrO Habopa 000PYAOBaHHUSA, OMUCHIBATH XOJ OMBITA U €ro
pe3yabTaThl, GOPMYITHPOBATH BHIBOIBI

MPOBOANTh TPU HEOOXOIUMOCTH CEpPHI0 TMPSIMBIX HU3MEPEHHI,
ompeneNsisi cpeaHee 3HA4YeHHEe HU3MepAeMOW BeIHMYUHBI ((POKYCHOE
paccrosiHMe cobOuparomeil JuH3bI), 000CHOBBIBaTH BBIOOpP crocoba
U3MEPEeHUs (M3MEPUTEIHHOTO MPUOopa)

MPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3MYECKUX BEIUYHMH C
WCTIOJIH30BAaHUEM TPSMBIX W3MEPEHUI: TUIaHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENILHO COOMpaTh YCTAHOBKY, (DUKCHpPOBATh pPE3yIbTaThl
MOJTyYCHHON 3aBUCHUMOCTH (H3MYECKUX BEIMYMH B BHJE TaOIHIH
rpaduKoB, IeNaTh BHIBOJBI IO PE3yJIbTaTaM UCCIEIOBAHUS

MPOBOJNTh  KOCBCHHBIC  HM3MEPECHHS  (PU3UYECKMX  BEJIHYHMH:
TUTAHUPOBATh U3MEPEHHsI, COOMPATh IKCIIEPUMEHTAIBLHYIO YCTaHOBKY
W BBHIOJHATH W3MEPEHUs, CIenys TPEITIOKEHHONH WHCTPYKIUH,
BBIUHCTIATh 3HAYCHHE BEJIMYMHBI WM aHAIM3UPOBATH TOTyYCHHBIC
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

CO6J'IIO,I[8.TB npaBujia TCXHUKHU 0€30I1aCHOCTH npu pa60Te C



1.14

1.15

1.16

1.17

1.18

1.19

1.20

n1abopaTopHbIM 000pyIOBaHUEM

pa3nuyaTh OCHOBHBIE NPHU3HAKU M3YYEHHBIX (PU3MUECKUX MoJeneil:
MaTepHalbHas TOYKa, a0COIIOTHO TBEPIOE TEJO, TOYCUHBIH UCTOUHUK
CBeTa, JIyd, TOHKAs JIMH3a, IUIAHETapHas MOJEIb aTOMa, HYKJIOHHAas
MO/IENIb aTOMHOTO si/ipa

XapaKTepu30BaTh HPUHLMIBI JEHCTBUA HM3YYEHHBIX NPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C ONOpPOH HAa MX OIUCAHUS, HCIOJIb3YS
3HaHUS O CBOMCTBaxX (PM3UYECKUX SABICHMH U HEOOXOAUMBbIE
¢du3nvecKkre 3aKOHOMEPHOCTH

UCIOJIb30BAaTh CXEMBl M CXEMAaTU4YHBIE PHUCYHKHM M3YyYEHHBIX
TEXHUUYECKUX YCTPOWCTB, M3MEPUTENBHBIX puOopoB u
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEIIEeHUH Y4eOHO-IPaKTUYECKUX
3a/1a4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI U300paKEHUI B IIIOCKOM
3epKaiie ¥ coouparomeil TuH3e

MPUBOJIUTL TMpPUMEPHl (HAXOAUTH HMHPOPMALUMIO O MpPUMEPaXx)
MIPAKTUYECKOI'0 UCMOJIb30BaHUS (PU3NYECKUX 3HAHHM B IIOBCEAHEBHOM
KU3HH Uil oOecrieueHusi 0€30macHOCTH TIpH  OOpalieHuu ¢
npubopamMu U TEXHUYECKMMHU YCTPOHCTBAMM, COXPAHEHUS 3/J0POBbS U
coOJII0ICHUSI HOPM SKOJIOTMUYECKOT0 MOBEJCHUS B OKpPY Katollel cpesie
OCYILLECTBIIATh MOUCK MH(POpMaIK (GU3NYECKOTO COJEPKAHUS B CETU
HNutepuer, caMOCTOSTENBHO (OPMYITHPYST TOUCKOBBIM  3arpoc,
HaXOOUTb IYTH  ONpPEIEIEHHUS  JOCTOBEPHOCTH  MOJIYYEHHOMU
nH(OpPMALlMM Ha OCHOBE HMMEIOIIMXCS 3HAHUW M JIOMOJHUTEIbHBIX
HNCTOYHUKOB

WCIIOJIb30BaTh IPH  BBHIMOJIHEHMHM Y4E€OHBIX 3aJlaHUM  Hay4yHO-
MOMYJISIPHYIO JINTEPaTypy (HU3NYECKOTO COJAEp)KaHUs, CIPABOYHBIE
MaTtepuaibl, pecypchl ceTu VHTepHeT; BiameTe npuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHusl UHPOPMALMU U3 OJHOU
3HAKOBOM CHUCTEMBI B IPYTYIO

co3/laBaThb COOCTBEHHBIE NHCHbMEHHBIE M YCTHbBIE COOOIIEHHS Ha
OCHOBE HH(pOpPMAIMd M3 HECKOJbKUX HCTOYHUKOB (HU3UUECKOTO
coJiepKaHusl, MyOJUYHO TPEICTaBIATh Pe3yIbTaThl MPOEKTHOM WK
HCCIIEIOBATeNbCKOM  AESITENbHOCTH, IpU  3TOM  IPAMOTHO
HCII0JIb30BaTh N3Y4YEHHBIN MOHATUIHBIN anmnapar n3y4aeMoro paszaeina
(GU3MKM U CONpPOBOXKJATh BBICTYIUIGHHE Ipe3eHTaluel ¢ y4éTom

0CcO0EHHOCTEH ayTUTOPUN CBEPCTHUKOB
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IIPU BBIMOJIHEHUH yYeOHBIX MPOEKTOB U HMCCICIOBAHUN (PU3UUECKUX
MIPOLIECCOB paclpesensaTh OOA3aHHOCTU B IPYIMIE B COOTBETCTBUM C
IIOCTaBJICHHBIMU  33Ja4aMM, CJICAATH 3a BBIIOJHEHUEM ILIaHA
JNEUCTBUM M KOPPEKTUPOBaTb  €ro, aJeKBaTHO  OLICHMUBATH
COOCTBEHHBI BKJIQJ] B JEATCNBHOCTh TPYIIbI, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aMMOJCKHCTBHE,  IpPOSABIAAL  TI'OTOBHOCTb

paspemath KOHQIHKTHI
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7 KIIACC
Kon K
pasaena o IIpoBepsiemble 3J1eMEeHTHI COAEPKAHUS
3JIeMeHTa
a
®U3UKA U EE POJIb B [IO3HAHUU
OKPYXAIOIIEI'O MHUPA
®uszuka — Hayka O mpupoje. SBIeHUS NPUPOJIBIL.
1.1 duznyeckue  SABICHUSA: MEXaHWYECKHE, TEIIOBEIC,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
@dusnueckue BenMuuHBL. M3Mmepenue  (uznUecKUx
1.2 BennunH.  Ousnyeckue  npudopel.  [lorpemHocTts
U3MepeHnuil. MexayHapoHasi CUCTEMA €IMHULL
EctecTBeHHOHAy4YHBIH METOJA MO3HAHHS: HaOJOJIEHUE,
1 13 [IOCTAaHOBKAa HAay4yHOT'O BOIIPOCA, BBIJIBUJKEHUE TUIIOTES,
' HKCIIEPUMEHT TI0 TPOBEpPKE THUMOTe3, OOBICHEHUE
HaAOJIFOaeMOT0 SIBJICHUS
1.4 Onucanue GpU3NUECKUX SBJICHUN C TOMOIIBIO MOieNen
[TpakTiueckue paboThI:
W3mepenune pacCTOSHUM.
15 N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TENA.
' Omnpenenenne pasmMepoB MaJbIX TEJ.
W3mepenne TemnepaTypsl Ipy MOMOIIHU KUAKOCTHOTO
TEPMOMETPA U AATYMKA TEMIIEPATYpPHI
[NEPBOHAYAJIBHBIE CBEJJEHUA O
CTPOEHMU BEIIECTBA
CrpoeHue BemiecTBa: aToMbl M MOJIEKYJBI, HX
2.1 pa3Mepbl. ONBITHI, J10Ka3bIBAOIINE JUCKPETHOE CTPOEHUE
2 BeIIeCcTBa

JBwxenue wyactuil BemectBa. CBsI3b  CKOPOCTH
2.2 JIBOKEHUSI  4acTUIl C  TeMmmeparypod. bpoyHOBCkoe

JBIOKeHUe, T Py3us

2.3 B3anMozeiicTBre 4acTHI] BEIIECTBA: IPUTSIKEHUE U



OTTAJIKMBAHUE
ArperatHble COCTOSIHMSI BEILlECTBA: CTPOEHHE TrazoB,
KUAKocTed U TBEPABIX  (KPUCTAIUIMUECKHUX)  Tell
2.4 B3anmocBA3b MeXay CBOHCTBaMH BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSIHUSAX M HX aTOMHO-MOJIEKYJISIPHBIM
CTpPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI
[TpakTuueckue paboThI:
Ouenka guaMerpa aroMa METOJIOM psAoB  (C
ucronb3oBanueM pororpaduii).
2.6 OnpITel MO HAONIOAEHUIO TEMJIOBOIO PACIIUPEHUS
ra3os.
OnpiTel 10 OOHapyXeHHIO  JEHCTBUS  CHJI
MOJIEKYJISIPHOTO TPUTSKSHHS
JIBIDKEHUE U B3AUMOJIEMCTBUE

TEJI
11 Mexanunueckoe JIBUKECHHE. PaBHOMEpHOE 51
' HEPaBHOMEPHOE JIBUKCHHE
32 Cxopoctb. CpenHsii CKOPOCTh NP HEPABHOMEPHOM
' JBUXKEHUH. Pacy€r myTu 1 BpeMEeHU JBUKECHUS
SlBnenve unHepuuu. 3akoH WHepIUU. B3aumopeiicTBue
33 T€J KaK NMPUYMHA U3MEHEHMSI CKOPOCTH JBMKCHMSI TEIL.
Macca kak Mmepa HHEpTHOCTH Tesa
34 [InotHocTh  BemiectBa.  CBSI3b  IJIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B elMHUIIe 00BbEMa BellecTBa
3.5 Cuia Kak XapakTepUCTHKa B3aUMOJIECHCTBHUS TEI
36 Cuwna ynpyroctd u 3akoH ['yka. M3Mmepenue cuibl C
' MIOMOUIBIO AUHAMOMETPA
37 SBnenue TAroTeHUA U cuia TsKecTH. Chia TAKECTH
' Ha JApyrux maHerax. Bec tema. HeBecomocTs
18 Cuna tpenus. TpeHHE CKOJIbKEHUS W TPEHHE IMOKOS.
' TpeHune B npupoie U TEXHUKE
. CnoxeHue cwil, HalpaBJIEHHBIX 110 OJHOM NpPSIMOM.

PaBHOpelcTBYIOIIASA CHIT

3.10 [TpakTuyeckue paboTHI:



OnpeneneHue CKOPOCTH PaBHOMEPHOIO  JIBHYKEHUS
(wapuka B JKUAKOCTH, MOJAEIH  DIEKTPUYECKOTO
aBToMoOWIs u Tak pganee). OmpexneneHue cpeaHen
CKOpOCTH CKOJBXEHHUs Opycka MM IIapuka 1o
HAKJIOHHOM miockocTd.  OmpeneneHue  IUNIOTHOCTH
TBEPJIOTO Tena. OnblITHI, JI€MOHCTPHPYIOLIHE
3aBUCUMOCTh PACTsDKEHUS (IedopMmannu) Npy>KUHBI OT
OPUIOKEHHOM  cuiibl.  OIBITBI, JI€MOHCTPUPYIOIINE
3aBHCHUMOCTb CHJIbI TPEHHS CKOJIBKEHHS OT Beca Tejla U
XapakTepa CONPUKACAIOIIMXCS TOBEPXHOCTEH

@usnyeckue SIBICHUS B IPUPOEC: IPUMEPHI JBUKCHHUS C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B KMBOM U HEXKHBOU MPUPOJIE,
JICHCTBHE CUJIBI TPEHUS B PUPOJIC U TEXHUKE
3.12 TexHuuyeckue ycTponucTBa: AMHAMOMETP, OIIUITHUKI
JABJIEHUE TBEPJIbIX TEJI,
KUJIKOCTEU 1 T'A30B
Al HaBnenue TtBEpaoro tena. CrocoObl yMEHBLIEHUS U
' YBEJIMYEHUS TaBIICHUS
42 JlaBiieHue raza. 3aBUCUMOCTD JaBJICHUS ra3a OT 00bEMa,
' TEeMIePaTypbl
43 [lepenaua naBneHust TBEPABIMU TEJIAMU, KUIKOCTIMU U
' razamu. 3akoH [lackans. [lHeBMaTHUeCKre MalIMHbI
3aBUCUMOCTh  JIaBJICHUS OKHJKOCTH OT  TJIyOWHBI.
4.4 I'mapocratnyeckuit napagokc. CooOIarommecs: Cocybl.
[M'uapaBnuyeckre MEXaHU3MbI
AtMmocdepa 3emnu u atMmocepHoe napneHue. [IpuanHb
45 CyIIIECTBOBaHUSI BO3AYIIHOW 000s0ukd 3emiau. OmnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO aBIEHUS OT
BBICOTHI HaJ] yDPOBHEM MODsI
16 W3mepenune armocdepnoro nasneHus. [lpubopsr mmis
' U3MepeHHs aTMOC(HEPHOro AaBIICHUS
JlelicTBUE XUIAKOCTM M Ta3a Ha NOTPYXKEHHOE B HUX
4.7 Teno. BrlTankuBaromas (apxuMenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxomnnaBanue
4.9 [TpakTuyeckue paboTHI:



4.10

4.11

HccenenoBanue 3aBUCUMOCTH Beca Telna B BOJAE OT
00béMa TMOTrpYKEHHOM B JKHJIKOCTH YacTH Tela.
OmnpeneneHye BhITAIKUBAIOLIEH CUIIbI, AEUCTBYIOLIEH Ha
TE€No, MNOrpyxEéHHoe B XKuUAKOCTh.  IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOMIEH CHIIbI, JIEHCTBYIOLIEH
Ha TeI0 B JKUAKOCTH, OT Maccel Tena. OMbITHI,
JEMOHCTPUPYIOLUME  3aBUCUMOCTb  BBITAJIKUBAOIICH
CWJIBI, JICHCTBYIOIIEH Ha TENO B KUIKOCTH, OT 00BEMaA
MOrPYKEHHOW B KUJKOCTh YaCTU TeJAa U OT IUIOTHOCTH
xkuakoctu.  KoHcrpywpoBanme — apeomerpa WM
KOHCTpYMpPOBaHHE  JIOAKM U ompenencHue  e€
Ipy3010AbEMHOCTH

@usznueckue  SABICHUS B INPUPOJE:  BIUSHHE
atMoc(epHOro  JaBleHUST Ha OJKMBOM  OpraHu3M,
TUTABaHKE PHIO

TexHUuyecKkue YCTPONCTBA: COOOMIAIOIINECS COCY/BI,
YCTPOMCTBO BOJOIPOBOJA, THAPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HAacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT' U

5.1
5.2

5.3

54

5.5

5.6
5.7

5.8

5.9

Mexanudeckas pabora

MexaHnueckas MOIIHOCTb

[IpocTeie  MexaHU3MbI: pbluar, OJOK, HaKJIOHHas
I0cKOCTh. [IpaBuiio paBHOBeCUs pbrluara

[IpumeHeHne mpaBuia paBHOBECHUS pbldara K OJI0Ky
«3omotoe  mpaBwino»  MexaHuku.  Kosddunment
IIOJIE3HOTO JeicTBUsS MEXaHU3MOB. [IpocTeie
MEXaHHU3MBI B OBITY U TEXHUKE

[ToTenmanpHast SHEPTUU TeJa, MOTHATOTO HaJ 3eMIIEN
Kunernueckas sHeprus

[Tonnass mexaHuveckas HHeprusi. 3aKOH H3MEHEHHUS U
COXpaHEHMsI MEXaHUYECKON YHEPTUH

[TpakTiueckue paboOThI:

Onpenenenne  paboTbl  CHJIBI  TPEHUS  IIPH

pPaBHOMCPHOM JBHXCHHNU TCIa 1o FOpHSOHTaHBHOfI

MMOBCPXHOCTH. HccnegoBanue yCJIOBI/Iﬁ PAaBHOBCCHUA pblvyara.



N3mepenune KIIJI HaknoHHOHN miuockoctu. M3yuenue 3akoHa
COXPaHECHMs MEXaHUYECKON SHEPIUH

duznyeckue SIBICHUS B npupoac: pblHaru B TCJIC

5.10
4eJ0BeKa
TexHudyeckue yCTpOMCTBA: pblYar, IOABUXKHBIM W
5.11 HETOJBIKHBIA OJIOKH, HAKJIOHHAS IIOCKOCTb, IPOCTHIE
MEXaHU3MBI B ObITY
8 KUIACC
Koxa K
pasze o IIpoBepsiemMble 31€eMEHTHI COAePKAHUA
3J1eMeHTa
a
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHUSI  MOJICKYJIIPHO-KUHETUYECKON
61 TEOpUU CTPOEHMsI BewlecTBa. Macca u  pa3mepbl
' MoJNieKys.  ONbITBL,  TOATBEPKIAIOIINE  OCHOBHBIC
MIOJIOKEHUSI MOJIEKYISIPHOKUHETUYECKON TEOpUH
Mogenu  TBEPAOro, IKUAKOIO M razoo0pa3HOro
6.2 cocrosiHMil BemecTBa. Kpucrammueckue u amopgHble
Tena
OObscHEHNE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPHABIX TeI
6.3 Ha OCHOBE TOJOXXEHUH MOJIEKYJIIPHOKUHETHYECKON
6 TEOPUH
6.4 CMaunBaHue U KalWUISPHBIE SIBICHUS
6.5 TemoBoe pacmmpeHue u cxaTue
66 Temmneparypa. CBsA3b TemmepaTypbl CO CKOPOCTBIO
' TETJIOBOTO AIBMYKEHHSI YaCTHUI]
67 Buytpennss sneprus. CiocoObl U13MEHEHUS! BHYTpEHHEHN
' SHEPrUU: TeIIonepeaada U CoBepIIeHne paboThl
68 Bunasl Teronepenayn: TEIIONPOBOIHOCTh, KOHBEKIIHS,
. U3Iy4YeHue
69 KomnyectBo  TemnoTel.  YaenmpHas — TEIIOEMKOCTH

BEIECTBA



6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

TenmooOMeH ¥ TEIUIOBOE paBHOBECHE. YPaBHCHHE
TEIUIOBOTO OanmaHca
[InaBneHue 1 OTBEp/IEBaHNE KPUCTAININYECKUX BEILIECTB.
VY nenbHas TemioTa MIaBiIeHUs
[TapooOpa3zoBanue u  KouaeHcauusa. Vcmapenwue.
Kunenue. VYaenbnas  Ttemmora mapooOpa3oBaHMUs.
3aBHCHMOCTh TEMIEpPaTypbl KUIIEHUS OT aTMOC(EpPHOTro
JaBJICHUS
BnaxxnocTh Bo3yXxa
OHeprus TommBa. Y ieibHasi TENI0Ta CrOPAHUs
[Mpunuuner  paGotel  TermoBeix  aBurateneit  KIIJ
TEIJIOBOrO JABUraTelis. TersoBble JABUTATENN U 3allUTa
OKpY’Karolllel cpeibl
3aKOH COXpaHEHHUS U MPEBPAIICHUS SHEPTUH B TETUIOBBIX
rporeccax
[IpakTuueckue pabOTHI:
OneiTel 1O OOHApyXKEHUIO  JCHCTBHS  CHJI
MOJICKYJISIPHOTO TIPUTSIKEHUSI.
OnpIThl 10O BBIPAILIMBAHUIO KPUCTAJJIOB [OBAapEHHOMN
COJIU WJIU caxapa.
OneITel 1O HAOMIOJEHHUIO TEIUIOBOTO PaCIIMPEHHUS
ra3oB, JKUJKOCTEH U TBEPJBIX TEJl.
Ormpezenienne naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.
OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb JaBJICHUS
BO3/lyXa OT €ro 00bEMa U HArpEeBaHUS WIH OXJIKICHUS.
[IpoBepka rumnores3spl JUHEHHOW 3aBUCUMOCTH JIJIUHBI
CTOJOMKA JKUAKOCTH B TEPMOMETPHUYECKOH TpyOke oOT
TeMIIepaTyphl.
HaGmonenne u3MeHeHusi BHyTPEHHEW YHEPTHH Tela B
pe3ynbTaTe Terionepeaadu 1 paboThl BHEITHUX CHUII.
Uccnenosanune SIBJICHUS TEIUIOOOMEHA npu
CMEUIMBAHUU XOJIOJHOM U ropsiueid BOJIBI.
OnpezneneHne KOJIMYECTBA TEIJIOThI, IMOJYYEHHOIO

BOJIOM TMpU TEMI000MEHE C HarpeThiM METAUIMYEeCKUM



6.18

6.19

AITAHIPOM.

Ornpenenenne yaelbHON TEMJIOEMKOCTH BEIIECTBA.
HccenenoBanue npouecca UCIIapeHus.

OmnpeneneHne OTHOCUTENIBHOM BIAXXHOCTH BO3yXa.
Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIBIA.
@usnueckue SABIEHUS B INPUPOJAE: IOBEPXHOCTHOE
HAaTsDKEHHE W KallWULIPHBIE SBICHUA B  IIPUPOE,
KpUCTaJIIbl B IpUpoe, usnydeHne ConHua, 3aMep3aHue
BO/1I0EMOB, MOpCKHE Opu3bl; 00pa30oBaHUE POCHI, TYMaHa,

HHEsl, CHera.

TexHudeckue  yCTpOWMCTBA:  KallMJULIPBI, IPUMEpPHI
HCIIOJIb30BaHUsl KPUCTAIUIOB, JKUJIKOCTHBIA TEPMOMETD,
JaTYUK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, THTPOMETPHI, TICUXPOMETp, MapoBas TypOWHA,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE

SABJIEHWA

7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

OnexTpuszanus Tei. JBa poaa 3JeKTpUUECKUX 3apsioB
B3aumopneiictBue 3apspkeHHbIX  Ten.  3akoH  Kysona
(3aBHCHMOCTb CHJIbI B3aUMO/ICHCTBUS 3apsHKEHHBIX TEJ OT
BEJIMYMHBI 3aps1/I0B U PACCTOSIHUS MEXTY TEJIaMH)
OnexTpuueckoe nojue. HanpsxEHHOCTh AIEKTPUYECKOTO
nons. IIpyHIMO Cyneprno3unuM SJIEKTPUYECKHUX IOJIeH
(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenn osnekTpuyeckux 3apsaoB. OJIEMEHTapHBIN
anekTpudeckuii 3apsa. Ctpoenue atoma. [IpoBoHUKY U
JTUDJIEKTPUKU

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
ONEeKTpUYEeCKUH  TOK.  YCIOBHA  CYILIECTBOBaHMS
JIEKTPUYECKOTO TOKA. MICTOUHNMKHN MOCTOSHHOTO TOKa
HevictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,
XUMHYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
KHUAKOCTAX U razax

Onektpuueckass 1enb. Cuiga Toka. DJIEKTPUYECKOE



7.9

7.10

7.11

7.12

7.14

7.15

7.16

7.18

7.19

7.20

HanpsHKeHUe
ConpoTuBieHue MPOBOJIHUKA. YaenbHOE
COMPOTHUBIICHUE BEILIECTBA

3akon Oma JJ1s1 yyacTKa Lenu

[TocnenoBarenbHOE W TApalICIbHOE  COCJAMHEHHUE
MIPOBOIHUKOB

Pabora W MOIIHOCTh JJIEKTPUYECKOTO TOKA. 3aKOH
Hxoynsa — Jlenua

DIEeKTPUYECKHE IEeNMH W IMOTPEOUTENH DIICKTPHUCCKOU
sHepruu B ObITy. KOopoTKOE 3aMbIKaHue

ITocTossHABIe MarHmThl. B3anmMoaelCTBHE NOCTOSHHBIX
MarHuToOB

MarautHoe moje. MarHuTHoe moje 3eMiId U €ro
3HAYCHUE JIJIA )KU3HU Ha 3emiie

OmneiT Opcrena. MarHuTHOE MOJIE AIEKTPUYECKOTO TOKA.
[IpumeHeHue 3JIeKTPOMarHuTOB B TEXHUKE

JlelicTBUE MarHUTHOIO TOJII HA MPOBOAHUK C TOKOM.
DNeKTpOoABUTaTENIb MOCTOSSHHOTO TOKa. Vcmonab3oBanue
JJIEKTPOJBUIATENEH B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCIopTe

Onertel  @apanes. SIBieHMe  DIEKTPOMAarHUTHOMU
naaykuuu. [Ipasuno Jlenna

DNEeKTpOTreHepaTop. Crioco0mI MOJTy4YEHUS
AIEKTPUUECKOMN SHEPrUu. DNEeKTPOCTaHIIUU Ha
BO30OHOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbIThl 10 HAOTIOACHUIO DJICKTPU3AIUN TEJT UHIYKIIUEH
Y TIPU CONPUKOCHOBEHMH.

UccnenoBanue nedcTBUS 3IIEKTPUUECKOrO TOJIA Ha
MMPOBOTHUKY U JUDJICKTPUKH.

COopka m mpoBepka pabOTHI AIEKTPUUYECKON IIeMH
IIOCTOSHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3Mepenne u peryampoBaHue HAPSAKEHHUS.



7.21

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYILETO Yepe3
pPE3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HANPSLKEHUS
Ha PEe3UCTOpE.

OnblITHI, J€MOHCTPHUPYIOLIHE 3aBUCUMOCTh
JIEKTPUUECKOT0 CONPOTHUBICHHUSI IPOBOJHHMKA OT €ro
JUIMHBI, IIJIOLIAAN [TONEPEYHOI0 CEYEHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHUS  HANPSHKECHUH  MpU
[IOCJIEIOBATEIbHOM  COCIMHEHUU JIBYX PE3UCTOPOB.
IIpoBepka mpaBuia A CUiIbl TOKa IPU MapajlieIbHOM
coenfuHeHUu  pesuctopoB.  OmpeneneHne  paboOThI
UIEKTPUUECKOTO TOKA, HAYILEro Yepe3 Pe3UCTOop.
OnpeneneHne  MOIIHOCTH — 2JEKTPUYECKOIO  TOKa,
BbIJIENIIEMOM Ha pe3ucrope. VccienoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HaIlpsHKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. UccnenoBanue
MarHuTHOTO B3aWMOJICHCTBUS IMOCTOSIHHBIX MarHUTOB.
W3ydeHne MarHUTHOTO I10JIs1 HOCTOSIHHBIX MarHUTOB IIpU
ux oObeaMHEeHMHM W paszfaeneHuu. Mccnenosanue
JIEACTBUSA JIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OneITbl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI
B3aMMOJIEHCTBUS KaTyIIKU C TOKOM M MarHUTa OT CHJIbI
TOKa W HalpaBJeHUs TOKAa B KarTymike. HM3yuyeHue

HCﬁCTBHH MAaroiuMTHOIO I1moJid Ha HOPOBOJHHUK C TOKOM.

KoHncTpynpoBanue u U3y4YeHue paboThI
DJIEKTPOABUIATENS. N3mepenne KILJ
JJIEKTPOJIBUTAaTEIbHOM  YCTAHOBKH. OneiTel 1O

WCCTIEOBAHUIO SIBICHUS JIEKTPOMArHUTHON WHIYKIIUU:
WCCIEAOBAaHUE W3MEHEHW 3HAauYeHUs W HalpaBlEHUS
WHJIYKIIHUOHHOTO TOKa

dusnyeckue SBJICHUS B TPUPOJE: DICKTPUUYECKHE
ABICHUsI B  arMocepe, DIEKTPUUECTBO  IKUBBIX
OpPraHU3MOB, MarHUTHOE ToJe 3eMiu, Apeid MoIoCcoB,
pOJIb MAarHUTHOTO MOJIS AJIA KU3HU Ha 3emiie, OJIIPHOE

CHUAHUC



TexHuueckue yCTpOMCTBA: DJIJIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETP, PEOCTaT, CYETYUK IIEKTPUUYECKOM DHEPIuu,

AJIEKTPOOCBETUTENIbHBIE  MPHOOPHI,  HAarpeBaTEIIbHBIC

722 ANEKTPOIPUOOPHI (mpumepsl), JNEKTPUYECKUE
IIPEJOXPAHUTEIHN, 3JIEKTPOMArHuT, 3JIEKTPOJBUIATEIIb
IIOCTOSIHHOT'O TOKa, TEHEPaToOp OCTOSHHOIO TOKA
9 KJIACC
Kon
pasnen Kon anemenra IIpoBepsiemble 27IEMEHTHI COAEPKAHUS
a
MEXAHWYECKUE ABJIEHUA
g1 Mexanuueckoe JBWXKEeHME. MarepuanbHas —TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUIKEHHS
8.3 PaBHOMeEpHOE NPAMONIMHENHOE IBUKEHUE
HepaBnomepHoe IpsIMOJIMHEIHOe JIBIDKEHUE.
8.4 Cpennsis U MIHOBEHHass  CKOPOCTb  Tela  IIpH
HEPaBHOMEPHOM JIBUKEHUU
a5 VYckopenue. PaBHOyCKOpeHHOE MPSIMOJIMHEMHOE
' JIBIDKEHUE
8.6 CobOoanoe nagenne. OnbITel [ anunes
8 PaBHOMEpHOE ABMKEHME IO OKpYKHOCTH. [lepuon n
8.7 yactota oOpauieHus. JluHeilHass M yrioBas CKOpOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE
8.8 [lepssiii 3akoH HeloToHa
8.9 Bropoii 3akoH HeroTona
8.10 Tperuii 3akon HerotoHa
8.11 [IpuHIHUI Cynepno3unuu CUiI
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: cHJa TpPEHHUS CKOJIbKEHHS, CHIIa
. TPEHUSI TIOKOSI, IPYTUE BHIIBI TPEHUS
814 Cuna TsKecTH W 3aKOH BCEMHPHOTO TATOTEHHS.

Yckopenre cBOOOTHOTO MaIeHUS



8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23

8.24

8.25

8.26

8.27

JBuxenne  mnaHer  Bokpyr  Comnma.  IlepBas
KOCMHUYeCKasi CKOpocTb. HeBecoMOCTh U eperpysku
PaBHOBecue  MarepuanbHOM  TOYKM.  AOCONIIOTHO
TBEPIOE TEIIO

PaBHOBecue TBEPAOro Tena € 3aKPEIIEHHOM OCBIO

BpaliCHUs. MOMEHT CHUIJIBL. HCHTp TAXKCCTH

Nmnynbec Tena. M3menenne nmnyibca. IMIynsc cuiibt
3aKOH COXpaHEHUs UMITYJIbCa

PeakTuBHOE nBUKEHUE
Mexanunueckas paboTa U MOIIHOCTb
PaGora cun TskecTH, ympyroct, TpeHus. CBs3b
SHEPrUu U paboThl
[lorenunaneHass dHeprus Tena, MOJHATOIO  HaJ
MIOBEPXHOCTBIO 3eMIIN
[ToTennmanpHast YHEPTUs CKATON IPYKUHBI

Kunernueckas OHCPIHUs. TeopeMa 0 KHHETHYECKOH

SHEPruu

3aKOH COXpaHEeHHsI MEXaHMYECKON YHEPTHU
[IpakTuueckue padbOTHI:
Omnpenenenue cpeiHell CKOPOCTU CKONBXKEHHsI Opycka
WIM JIBWKEHUS IlapUKa [0 HAKJIOHHOM IIOCKOCTH.
Omnpenenenne ycKopeHus Tejla IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJI0CKOCTH.
HccnenoBanne 3aBUCHMOCTH IIyTM OT BPEMEHH IIpU
PaBHOYCKOPEHHOM  JBI)KEHHH ~ 0e3  HaudajibHOMU
CKOpPOCTH.
[IpoBepka rumoTessl: €ciu MPU PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadyaJbHOM CKOPOCTH IYTH OTHOCSTCS
KaK psl HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOILIUE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.
HccnenoBanmne 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBKEHUS
OT cuiabl HOpManbHOro JjasieHus. OmnpezneneHue
kod(durmenta TpeHUss CKoibxkeHus. OmnpenencHue
KECTKOCTH TpYyXuHBL. OmpeneneHue pabOThl CHIIBI
TPEHHUs] TpPU PABHOMEPHOM JBWKEHMHU Tela IO

FOpHSOHT&J’ILHOﬁ TIOBCPXHOCTHU. OHpe,Z[CJ'ICHI/IC pa60TBI



8.28

8.29

CUJIBI  yOpPYrocTM  NpU  NOABEME  TIpy3a €
WCIIONB30BAHUEM  HENOABMKHOTO M IOABUIKHOTO
OJIOKOB

®usnuecKkue sBJICHUS B MPUPOJIE: MPUIUBBI U OTJIMBHI,
nBwkeHue 1iaHer CONHEYHON CHUCTEMBbI, PEAKTHBHOE
JBUKEHUE KUBBIX OPIraHU3MOB

TexHuueckue  yCTpOMCTBA:  CHHMAOMETDP, JATYUKHU

IIOJIOKCHMUS, PACCTOAHNA U YCKOPECHUS, PAKETHI

MEXAHUYECKHUE KOJIEBAHUA U

BOJIHbBI

9.1

9.2

9.3

94

9.5
9.6

9.7

9.8

KonebarenbHoe aBuxenne. OCHOBHBIE XapaKTEPUCTUKU
Kosie0aHU: Iepuo/I, YacTOTa, aMILIMTY1a
Maremarnueckuit u IIPY>KAHHBIN MasiTHUKHU.
[IpeBpartiieHre sHEprun Npu KojaedaTeIbHOM JBHKEHUH
3aryxatomme KosiebaHus. BbIHYXIeHHBIE KOJeOaHMs.
Pe3onanc

Mexannueckre BoJHbl. CBONHCTBA MEXAHUYECKUX BOJIH.
IIpononpHbIE M NONEpEUHBbIE BOJIHBL. J[JIMHA BOJIHBI U
CKOpPOCTh €€ pacrpocTpaHEHHs. MexaHUYeCKUE BOJIHBI
B TBEPZIOM TeJI€, CEHCMUYECKUE BOJIHBI

3Byk. [’ poMKOCTh 1 BbICOTa 3BYKa. OTpa’keHuE 3ByKa
WHubpa3Byk u yabTpa3Byk

[IpakTuueckue padbOTHI:

OmnpeneneHne 4YacToThl M INepuoAa  KoseOaHWUH
MaTeMaTHYeCKOro MasiTHUKA.

OmnpeneneHue 4YacToThl M TepHoAa  KoseGaHu
MPYXUHHOTO MasiTHUKA

HccnenoBanne 3aBUCHUMOCTH — IepHOAa  KoJeOaHM
MOJIBEILIEHHOT0 K HUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHUMOCTH IepHOAA  KoJeOaHH
MPYKUHHOTO MasTHHUKAa OT Macchl rpysa. IIpoBepka
HE3aBHCHUMOCTH nepuoaa KoJie0aHui rpysa,
MOJIBEILIEHHOTO K HUTH, OT MAacChl Ipy3a U >KECTKOCTH
npyXxuHsl. I3mepenue yckopeHust cBOOOIHOTO MaieHUs
Ousnyeckue SBICHUS B NMPUPOIE: BOCIPHUSITHE 3BYKOB

JKUBOTHBIMH, 3CMIICTPSICCHUC, ceiicMUYecKue BOJIHBI,
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11

9.9

IIyHaMH, 3XO0
TexHuueckue yCTpOWCTBA: 3XOJIOT, HCIOJIb30BAHUE

yIbTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U
OJIEKTPOMAT'HUTHBIE BOJIHBI

0.1 DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMATHUTHBIE BOJIHBI.
' CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIxana 31eKTpOMAarHUTHBIX BOJIH
10.3 OnexTpoMarHuTHas npupoaa cera. CKOpPOCTh CBeETa.
' BonHoBebIe cBoiicTBa cBETa
[IpakTuyeckue paboOTHI:
10.4 N3yueHne CBOHCTB AJIEKTPOMATHUTHBIX BOJH C
MTOMOIILI0 MOOUITFHOTO TenedoHa
dusnueckue sBIEHUS B HpUpOJe: OHOJIOrMYEcKOoe
10.5 neiicTBue BUJUMOTO, yIBTPapUOIETOBOTO u
PEHTIE€HOBCKOT'0 U3JTy4eHUH
10.6 Texuuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA
11.1 JlyueBast Mmojenb cBeta. MIcTOUHMKHM cBETa
11.2 [IpsimonnHENHOE pacpOCTpaHEHHUE CBETA
113 Otpaxenue cera. [1nockoe 3epkano. 3aKOH OTpaXEHUs
' cBeTa
114 [Ipenomsienne cBeta. 3aKkOH IPENIOMIIEHHS CBETa.
' [TosiHOE BHYTpEHHEE OTpaKEHHE CBETA
11.5 JInnza. Xop jiydei B IMH3E
116 OnTnueckast cucreMa (oroamnmnapara, MHUKpOCKONa M
' TEJEeCKOIa
117 I'maz kak onrnyeckas cucrema. biM30pykocTs H
' JAJIbBHO30PKOCTh
11.8 Pasnoxxenue Oenoro csera B criektp. OnbiTel HpioTOHA.

11.9

CrnoxeHue crieKTpalibHBIX 1IBETOB. Jlucnepcus cBera
[IpakTudeckue padbOTHI:

HccnenoBanue 3aBUCMMOCTH yria OTPAKCHUA

CBC€TOBOT'O JIyda OT yTJia HaJCHUs.

I/I3y‘-ICHI/Ie XapaKTCPUCTHUK I/I306pa)KeHI/IH npeameTa B
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IJIOCKOM 3€pKajie.

HccnenoBanne 3aBUCUMOCTH yIyla MPEOMIICHUS
CBETOBOI'O Jy4ya OT yrja MaJeHus Ha I'PaHULE «BO3IYyX —
CTEKJIO».

[Toydenne n300pakeHuid ¢ TOMOIIBIO COOMpArOIIEH
JIUH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONTHYECKOM
CHJIBI COOMpAIOIIE IMH3BI.

OneIThI 10 Pa3JIOKEHUIO OEJIOTr0 CBETa B CIIEKTP.

OnpITHl 1O BOCHPHUATHIO LIBETa MPEIMETOB IMPH HX
HaAOJIIOCHNH Yepe3 LBETOBBIC (PUIBTPHI

dusznyeckue SBICHUS B IpUupoac: 3aTMCHUA COJ'IHI_[a n

11.10 JIyHbl, mIBEeTa TEJ, ONTHYECKUE SIBIICHUS B aTMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)

1111 Texuuueckue YCTPOMCTBA: OYKHU, [IEPUCKOII,

' (doToanmnapar, ONTUYECKHE CBETOBOIbI
KBAHTOBBGIE SAABJIEHUA

121 OmnwiTel Pesepdopna u mnaHeTapHas MoOJAETb aToMa.
' Mogaens aroma bopa

122 Hcnyckanne u mnorionieHue cBera atoMoM. KBaHTHI.
' JInnenyaTele CIIEKTPHI

12.3 PaguoakTuBHOCTB. Anb(da, OeTa- 1 raMmMa-u3IydeHHs

124 Crpoenune aromHoro sjapa. HykinoHHas Mojnenb
' aTOMHOTO siipa. M30Toms!

oy PanuoaxTtuBHble mpeBpauieHus. llepuon nomypacnana
' ATOMHBIX SIJIEP

126 SnepHble peakuuu. 3aKOHBI COXpPAHEHUs 3apsi0BOTO U
' MacCcOBOI'0 YHCEI

12.7 DHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU

198 Peakuuu cunTtesa u nenenus saep. MicTouHuKM sHEprun
' CouHIta 1 3B€31Q

12.9 Snepnas oHepreruka. JlelicTBUEe  paguMOaKTUBHBIX
' M3JTy4eHUH Ha )KUBbIE OpraHU3MbI

[IpakTuyeckue paboOTHI:
12.10 HaGmronenne CrulomHBIX W JIMHEWYATBIX CIHEKTPOB

HU3JTy4CHUS.



12.11

12.12

HccnenoBanne TPEeKOB: M3MEPEHUE SHEPTUM YaCTHUIIBI
110 TOPMO3HOMY IyTH (TI0 poTorpadusim).

W3mepenune paanoakTUBHOTO (poHa

dusnyeckue SABICHUS B IPUPOAE: ECTECTBEHHBIN
PaavoOaKTUBHbIN ¢om, KOCMHUYECKHE Ty4H,
PaAMOaKTUBHOE MW3JIyYEHHE IPUPOJHBIX MHUHEPAJIOB,
JICICTBUE PAaJUOAKTUBHBIX H3JIy4YCHHM Ha OpraHU3M
4eJI0BEKa

TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,I[yaJ'IBHHﬁ JO3UMETP, KaMeEpa Bunscona



IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
npoBepsieMor
0 TpeOoBaHUs

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM

0a30BOIr0 YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM

NMPOorpamMMbl OCHOBHOTI0 0011ero oopasoBanusi Ha ocHoBe PI'OC
[lonumanue pomu  QU3MKK B  HAYYHOM  KapTHHE  MHpa;

c(OpMHPOBAHHOCTb 0A30BBIX MPEJCTABICHUH O 3aKOHOMEPHOM CBsA3U
U TI0O3HABAEMOCTH SIBJICHUH NPUPOABI, O pPOJM OKCIEPUMEHTA B
¢usuke, o cucremooOpasywomeil poiau GU3MKK B Pa3BUTUU
€CTeCTBEHHBIX HAyK, TEXHHUKH H TEXHOJOTHH, 00 3BOJIOIHMH
(Gu3nYecKUx 3HAHUH M MX POJM B LEJIOCTHOM €CTEeCTBEHHOHAy4HOU
KapTHHE MHUpa, O BKIAJE€ POCCHHCKHX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE INPOLIECCOB OKPYKAIOIIEro
MUpA, Pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHUs O BUAAX MaTepuu (BEILECTBO U TOJE), O JABWKEHMH Kak
croco0e CyIecTBOBaHUSI MaTepuu, 00 aTOMHO-MOJIEKYJIIPHOU T€Opun
CTPOEHHUSI BEIIECTBA, O (PU3MUECKOM CYIHOCTU SIBICHUH NPHUPOJBI
(MEXaHWYEeCKHMX, TEIUIOBBIX, JJEKTPOMAarHUTHBIX U KBAHTOBBIX);
YMEHHUE pa3inyaTh SBJICHUS MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, JICMOHCTPUPYIOMIMX JaHHOE (PH3HUECKOe
SBJICHHE; YMEHHE paclo3HaBaTh MPOSBIECHHE U3YUEHHBIX (PU3NYECKUX
SIBIICHUI B OKPY)KAOIIIEM MHPE, BBIICISISI HX CYIIECTBEHHBIE CBOHCTBA
(mpu3HaKH)

Brnanenne ocHOBaMH TOHATHHHOTO ammapara W CHUMBOJHYECKOTO
A3bIKa (PM3MKU U MCIIOJB30BaHME MX JUIA PElLIeHUs y4eOHBIX 3ajad;
YMEHHUE XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKUE SBICHHUS H
MIPOLIECCHI, UCTIONB3Ys (GyHIaMEHTaIbHbIE U SMITUPUYECKHE 3aKOHBI
YMeHHne ONWCHIBaTh W3YYCHHBIE CBOWCTBA Tel H  (hU3HYECKHE
SIBJICHUSI, UCTIONB3YS (PU3UYECKUE BETUUHNHBI

Bnanenue ocHOBaMHM METOJOB HAy4YHOTO TIO3HAHUS C YYETOM
coOuro/IeHHs TpaBuil Oe30IMacHOro TpyAa: HalrogeHue (pusnyeckux
SIBJICHUI:

YMEHHUE CaMOCTOSITEIbHO COOMpAaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY

W3 JaHHOTO Habopa 00OpyIOBaHMS MO0 MHCTPYKIIUH, OMMHMCHIBATH X0/
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OTIBITA U 3aIUCHIBATD €0 PE3yIbTAThI, (POPMYIHPOBATH BBIBOIBI;
IIPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUH (PU3MUYECKUX BEIUUYMH:
YMEHHUE IUJJAHUPOBAaTh M3MEPEHHS, CaMOCTOSTEIBHO COOHMpaTh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY II0 MHCTPYKLUH, BBIYMCIATH
3HAUEHUE BEJIMYMHBl U AHAIU3UPOBATH IOJYYEHHBIE PE3YJbTAThI C
Y4€TOM 3alaHHOM MOIPELIHOCTH PE3yNIbTaTOB U3MEPECHUI;
IIPOBEJICHUE  HECJIOXHBIX  OKCIEPUMEHTAIBHBIX  HMCCIEAOBAHUM;
CaMOCTOSITENIbHO ~ COOMpPATh 3KCIEPUMEHTAIBbHYIO YCTAaHOBKY U
[POBOAUTH  MCCIEAOBAaHWE IO  UHCTPYKLUH, IPEACTABIATH
MOJTyYEHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BHUJE TaOIMIl U
rpadMKOB, yYUTHIBATh  MOTPEUIHOCTH, Je€JaTb  BBIBOABI IO
pe3yJibTaTaM MCCIEA0BAHUS

[lonnMaHue  XapakTepHBIX  CBOMCTB  (M3WYECKUX  MOJEJIeH
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPAOE TENO, MOJAEIM CTPOCHUS
ra3oB, JKMJIKOCTEH W TBEPABIX TeJ, IUIAHETapHash MOJEIb aToMa,
HYKJIOHHasi MOJI€Jb aTOMHOTO sijipa) U yMEHHE HPUMEHATh UX I
00BSICHEHUS (PU3HUECKUX TPOIIECCOB

YMmeHue oOBSACHATH (pU3MUECKHE MPOLECCHl U CBOWCTBA Tel, B TOM
Yylyclie W B KOHTEKCTE CHUTyalludl MpaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIJIATH IPUYMHHO-CIIEICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPON Ha M3y4EHHBIE CBOICTBA (PU3MUECKUX
SBJICHUH, (PU3NUECKUE 3aKOHbI, 3AKOHOMEPHOCTH ¥ MOJIEIH

YMenue pemiath pacu€THble 3amaun (Ha 06a3e 2 — 3 ypaBHEHHH),
UCHOJNb3ysd 3aKOHbl U  (OPMYNbI, CBA3BIBAIOUIME (DU3HYECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alMChIBaThb KpAaTKOE YCIOBHUE 3ajaud,
BBISIBJIATh HEAOCTAIOLIUE JIaHHbIE, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HeoOXOoIuMBbIe ISl €€ pelIeHMs], UCIIOJIb30BaTh CIIPAaBOYHBIE JTaHHBIE,
MIPOBOAUTHh PACUETBl M OLEHUBATh PEAIUCTUYHOCTH IOJTYYEHHOIO
3HaueHUsl (PU3MUECKON BEIMUYMHBI; YMEHUE ONPEIENATh pa3MEPHOCTh
(bu3n4ecKoil BeTUUNHBI, TOJTYYEHHON PU PELICHUH 33/1a41

YMeHue xapakTepu3oBaThb MPUHIMNBI  JIEHCTBUS  TEXHUYECKHX
YCTPOMCTB, B TOM 4YHCJE€ OBITOBBIX MPUOOPOB, W MPOMBIIUICHHBIX
TE€XHOJOTHYECKUX MPOIECCOB MO UX ONUCAHUIO, UCTOJb3Ys 3HAHUS O
CBOWCTBaX (PU3MUECKUX SBICHUH U HEoOXoauMble (U3NUYECKUe
3aKOHOMEPHOCTH

YMeHHe HCIOoJb30BaTh 3HAHUSI O (I)I/ISI/ILICCKI/IX SABJICHUAX B



11

MOBCETHEBHON KM3HM s oOecreyeHHs O€30MacHOCTH  IpH
oOpameHun ¢ OBITOBBIMH ~ TpuOOpaMu ¥ TEXHHYECKUMU
YCTPOHCTBAMHU, COXPAaHEHHUS 3J0POBbSI M  COOJIIOJCHHS HOPM
9KOJIOTMYECKOTO TOBEACHUS B OKpYXalollel cpejae; MOHUMaHUE
HEOOXOAUMOCTH TMPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHM
JUISL palliOHaIBHOTO MPUPOIOTOIB30BAHUS

OnbIT mOMCKA, MpeoOpa3oBaHUs M TPEACTABICHUS HHGOpMAIMU
(bU3MYECKOTO COJIep)KaHUsA C HCIOJIb30BaHUEM HH(DOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUI; YMEHHUE OLIEHUBATh JIOCTOBEPHOCTH
MOJIyYEHHON MH(pOpMAIMM Ha OCHOBE MMEIOMIMXCA 3HAHUA U
JIOTIOJIHUTENBHBIX ~ HWCTOYHUKOB; yYMEHHME  HUCIOJB30BaTh  IpU
BBITIOTHEHUH Y4YEOHBIX 33JaHUi HAYYHO-TIOMYNISPHYIO JIUTEPATYypy
(U3NYIECKOTO CONEepKAaHUsS, CIPAaBOYHBIE MaTEpUANbI, PECYPCHl CETH
Wnrtepner; BnageHue 0a30BbIMH  HaBBIKAMU  IIPe0OpazoOBaHUs
nHQOpPMAIMA W3 OJHOH 3HAKOBOH CHCTEMBI B JIPYIylH); yMEHUE
cO3/1aBaTb COOCTBEHHbIE NIUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha

OCHOBC HH(bOpMaIIHI/I U3 HECKOJBKHUX UCTOYHUKOB



HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexanuueckoe JBumxkeHHe. MarepuanbHass Touka. Cucrema  oTcyéra.
' OTHOCUTENBHOCTH JABMXKEHUS
PaBHOMepHOE U HepaBHOMepHOE JBMkeHue. Cpenuss ckopocts. Dopmyna ams
1.2 BBIYMCIICHHS CPETHEH CKOPOCTH: V = S/t
PaBHOMEepHOE NpsAMOIMHEHHOE ABIKEHHE. 3aBUCUMOCTh KOOPAHMHATHI Tela OT
BPEMEHH B CITy4yae paBHOMEPHOTO MPSIMOJIMHEHHOTO JIBHXKEHUSI:
13 (1) =x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHHU Ui MPOEKIUH CKOPOCTH, IPOEKIUU
MepeMeleHusl, MyTH, KOOpAUHATHl I[P PABHOMEPHOM MPSMOIUHEHHOM
JBUKCHHUH
3aBHCHUMOCTh KOOpPJMHATHI Tela OT BpPEMEHU B Ccllydae PaBHOYCKOPEHHOIO
MPSIMOJINHEHHOTO IBUKCHUS:
2
Sel(f) =V, =f+ay =+ ;
2
@opMynbl UI TPOEKIIUH TEePEMEIICHHUs, TPOEKIUU CKOPOCTH M IPOCKIUH
YCKOPEHUs IIPU paBHOYCKOPEHHOM MPSMOIMHEHHOM JABHKEHHUM:
1.4 5. =vy,-t+a, L,
2
U.T(f) =Upy T, L,
a.(f) =canst,
L):l.: — L)-__.l.: =2a,s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM JJIsl HPOEKIMH YCKOPEHHsS, NPOEKLUU
CKOpPOCTH, TIPOCKIIMU TEepeMEIIeHHs, KOOPIMHATHI TPH PaBHOYCKOPEHHOM
PSIMOJINHEIHOM JIBUKEHUN
CBobOomHOe mageHne. DOpMyITbI, OMHMCHIBAIOIINE CBOOOJHOE MaJCHUE Teja o
Ls BEPTUKAIM (JIBWKEHHWE Tela BHHM3 WJIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTHU

3emnun). ['paduxu 3aBUCHMOCTH OT BpeMEHU JJs NPOEKLUUU YCKOPEHHS,

INpoCKOHU CKOPOCTH W KOOpPJAWHATBI IIpHU CBO6OI{HOM naacHuM TCEj1a 110



1.6

1.7

1.8
1.9

1.1

1.1

1.1

BEPTHKAIH
CkopocTh paBHOMEPHOTO [IBIKEHHUS Telda MO OKpyxkHocTH. Hampasienue
CKOpPOCTH.

@dopmyna A BBIYUCICHUS CKOPOCTH Yepe3 PaJuyC OKPYKHOCTH M TEPUOJ

oOpareHus:
2R
L=
T

LenTpocTpemMutenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIHHOIO

yckopeHusi. @opmyiia il BBIYUCICHUS YCKOPEHUS:

2
L
=g
d)opMyJIa, CBA3bIBAOMIAA IEPUOA U YACTOTY o6pameHI/1${:
vl
T

Macca. IInoTHOCTB BellleCTBA. <DopMyna JJI BBIYMCIICHU A ITIJIOTHOCTH!

_m
P=7

Cuna — BexktopHas ¢puzudeckas BenudnHa. CI0KeHUe CUil
SBnenue unepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI, IEHCTBYIOIIEN Ha

TCIIO

B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fry=—Fiy

TpeHI/IC IMOKOsA U TPCHUC CKOJIbKCHUA. (I)OpMYJ'Ia AJI BBIYUCIICHUS MOAYJISL CUJIbI

TPCHUA CKOJIBXXCHUA:

FIP=|.L-.""-F



1.1

1.1

1.1

1.1

1.1

1.1

Hedopmarus tema. Ymopyrue u Heynpyrue aedopmanuu. 3aKoH YHOPYToi
nedopmaruu (3akoH ['yka):

F=k-Al

BCGMI/IpHOC TATOTEHHE. 3aKOH BCCMHUPHOI'O TAT'OTCHUSA:

My -y
F=Gg.—1 2%
R
Cuna TspkecTH. Y CKOpeHHe CBOOOJHOIO HaleHHs.
®opmyiia 1715 BBIYUCIIEHUS CUIIbI TSDKECTU BOJIM3M 1ToBepxHocTH 3emiu: F = mg.
JBmxenue ranet Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.
HesecomocTs u neperpysku

Nwmnynbe Tena — BekTopHas pu3nyeckasi BeIUYUHa.
p=mi
Nmnynbe cucremsl Ten. M3Menenne umnynbsca. UMITynbe Cuiibl

3akoH COXpPAHCHUA UMITYJIbCa JJIsL 33.MKHYTOI>’I CHUCTCMBI TCJI:
D=yl +m, U, =const

PeaxkTnBHOE ABMKEHIE

Mexann4geckas pa60Ta. <D0pMyJ1a JJI BBIYMCJICHUA pa6OTI>I CHIJIBI:

A=Fscoso
MexaHnueckas MOIIHOCTbD:

n=4
r

Kunernueckas n NMOTCHIHAJIbHAA SHEPIUs. dDOpMyna JJIA BBIYUCIICHU S

KHUHETHYECKOM OHCPTHHU:

H!Uz
SN

TeopeMa 0 KHHETHUYECKOH OHCPIHUHU. (DOpMYJ]a JJIS1 BRIYMCIIEHUS IOTEHIIHAIbLHOMN

OHEPTHH TCJIa, IOAHATOIO

Hag 3eMIISi:



1.1

1.2

1.2

1.2

1.2

1.2

E,=mgh

Mexanngeckast OHEPIus:

E=E;+E,

3aKkoH COXpPaHCHUA MEXaHUYEeCKOMH OHEpPIUH. (DOpMYJ'Ia AJIs1 3aKOHA COXpaHCHUA

MEXaHWYECKON PHEPTUU B OTCYTCTBHUE CHII TpeHusi: E = const.
[IpeBparnieHrue MEXaHMYECKOW SHEPTUHU TIPU HAJTMYUH CHITBI TPCHHSL.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Prruar. MomeHT cuibl: M - Fl.

VYcioBue paBHOBECHS pblyara:
M +M, +..=0
[TonBwxHbIM 1 HenoABWKHBINA 0110ku. KII/I mpocThIX MexaHU3MOB,

n= Anonesnas
A—aarpaqe:ﬂ:aaﬂ

JlaBiieHne TBEPAOTO TENA.

CDOpMy.TIa JJIA BBIYMCIICHHA JaBJICHUA TBépI[Ol"O TCa:

_F
p_S'

JaBnenue raza. ATMocepHoe JaBlieHHeE.
I'unpocraTudeckoe AaBiieHUE BHYTPH KUJIKOCTH.

CDOpMy.TIa JJId BBIYUCIICHUSA JABJICHUSA BHYTPHU JKUIAKOCTH:

p=pgh+p_,

3axoH [lackans. I'mapaBnudeckuil npecc

3akoH Apxumena. Popmyna Aad  ONPEACICHUS BBITAIKUBAIOLIECH

JNEUCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTh WIH ra3:

Fam =PEV

Vcaosue naBanus tena. IlnaBanue CYI0B 1 BO3AYXOILIIAaBAHUEC

CHUJIBI,

MexaHu4ecKkHe KojacOaHus. AMHJ’II/ITy,Z[a, nepuoa MU 4Yacrora KOJICOAHHH.

®dopmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJ KOJICOAHNUI:



1.2

1.2

1.2

1.2

1.2

1.3

MareMatnueckuii ¥ IpYKUHHBIA MaATHMKU. lIpeBpamieHune sHepruu npu

K0J1€0aTeIbHOM ABMKEHUHU
3aryxatomue kojebanus. BeinyxaeHHbie konebanus. Pezonanc

Mexanunveckue BOJHBI. 1IpomonpHble W monepedyHble BOJHBI. J[JIMHA BOJHBI U

CKOPOCTD PaCIIpOCTpaAHCHHA BOJIHBI:

L=v-T

3ByK. I'poMKOCTh U BbICOTa 3ByKa. OTpakeHHWE 3BYKOBOH BOJIHBI HAa TPaHUIIEC
nByx cpen. MH(Dpa3ByK U yabTpa3ByK

IIpaxmuueckue pabomul

N3Mepenne cpenHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHJIbI; JKECTKOCTH
NPYXUHBL, KOIPPUIHEHTa TPEHUS CKOJbKEHUS; padOThl CHIIBI TPEHUS, CHUIIBI
YOPYTrOCTH; CPEAHEH CKOPOCTH ABMXKEHHUs OpycKa MO HAKIOHHOW IUIOCKOCTH;
yCKOpeHusi Opycka MNpu JBHKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuoja KojeOaHUN MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M Iepuoja
Koje0aHui NPYKMHHOTO MasiTHUKA; MOMEHTA CUJIbl, JICHCTBYIOLLErO Ha pblYar;
paboThl CHJIBI YHOPYTOCTH MpU TOABEME Tpy3a C IMOMOIIBI0 HEMOJIBUKHOTO
0s10Ka; pabOTHI CUJIbI YIPYTOCTH MPHU NOIBEME Ipy3a C MOMOIIBIO MOJBUAKHOIO
610Ka.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOW CHJIBI OT 00BbEMa MOTPYyXKEHHOU
YacTH TeJla U OT IUNIOTHOCTH KUJKOCTH; HE3aBUCUMOCTH BBITAJKMBAIOILEH CHUIIbI
OT MacChl TeJa; CUJIbl TPEHUS CKOJIbKEHUS OT CHJIbl HOPMAJIBHOTO /1aBJICHUS U OT
poZla IOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HHUKAIOLIEH B NPYKHUHE, OT CTEIECHU
nedopmaluu MpyKUHBI, YCKOPEHHsT Opycka OT yIJia HakJIOHA HampaBIISIONICH;
neproja (4acToThl) KoJeOaHU HUTSHOTO MasTHHKA OT JJUHBI HUTH; TepUoa
KoJe0aHui MPYXUHHOTO MasTHHKA OT MacChl Ipy3a U >KECTKOCTH HPY>KUHBI,
UCCIIeIOBAaHNE HE3aBUCHMOCTH TepHojJa KoleOaHWH HUTSHOIO MAasTHUKA OT
Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHs pbluara

Qusuueckue sA6leHUs 6 npupooe: TPUMEPHl JBUKEHHS C Pa3TUUYHBIMU
CKOPOCTSIMM B KMBOW M HEKUBOW MPUPOJIE, ACHUCTBUE CUIIbI TPEHUS B IIPUPOJIE U
TEXHUKE, NPWIMBBl U OTIUBBI, JBWXKEHHE IUIaHET COJHEYHONM CHCTEMBI,
PEaKTUBHOE IBUKEHHE UBBIX OPraHW3MOB, PbIYard B TeJ€ YEJIOBEKA, BIMSIHUE

aTMOC(I)CpHOFO JIaBJICHUS Ha >KUBOH OpTraHu3M, IIJIaBaHUC pLI6, BOCIIPpHUATUC
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2.5

2.6

2.7

2.8

2.9

2.1

2.1

2.1

3BYKOB JKUBOTHBIMH, 3€MJIETPACEHHE, CEICMUYECKHE BOJHBI, IlyHAMH, X0
Texnuueckue ycmpouicmea.: CIUIOMETP, NATYUKH ITOJIOXKCHUS, PACCTOSHHUA U
YCKOPEHUs, TUHAMOMETpP, TNOJIIUIHUKKH, PaKeThl, pblYar, MOABMXHBIA |
HETIO/IBM)KHBIN OJIOKHM, HAKJIOHHAs IUIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY,
coo0Iaromuecs CoCyzbl, YCTPOMCTBO BOJIONPOBOJA, T'MIPABINYECKUIl Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
MCTIOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHHUKE

TEIUVIOBBIE ABJIEHUA

OCHOBHBIE  TIOJIOKEHHUSI  MOJICKYJSIPHO-KMHETUYECKOH  TEOpHHM  CTPOCHUS
BemecTBa. Mozenu TBEPIOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSHUI BEIECTBA.
Kpucrannuueckue u amopdHbIe TeIa

JIBiwkeHue dacTull BemectBa. CBsA3b CKOPOCTH JBMJKEHHS 4YacTUL C
Temneparypoil. bBpoyHoBckoe nBmxenue, udppy3us

CmaumnBaHuE U KalWJUISIPHBIC SBJICHUS

TemnoBoe pacmmpeHue u cxaTue

TennoBoe paBHOBecue

Buytpennss sueprus. Pabota um Temiomnepenada Kak CIIOCOOBI HM3MEHEHHS
BHYTPEHHEH SHEprUu

Bunpl Temonepeaayn: TeIUIONPOBOHOCTh, KOHBEKIIHS, N3TyICHUE

HarpeBanne wu oxnaxzaeHue Ten. KoiauuecTBO — TEIIOTHL. Y elbHas

TEIJIOEMKOCTE:

Q=cm(t,—1)

3aKOH COXpaHEHUs PHEPrMHM B TEIJIOBBIX MpOIEccax. YpPaBHEHUE TEMJIOBOIO

OasaHca:

Q1 _Qz +..=0

HUcnapenue u xoHueHcanus. M3MeHeHune BHYTpPEHHEW HHEPIMM B IIPOLIECCE
WcrmapeHuss W KOHJAeHcauuu. KuneHue JKHAKOCTU. YielbHas TemioTa

napoobpazoBanus: L = Q/m

BraxxHocTh BO3yXa

[InaBnenne u xkpucraumzauus. V3MeHeHHe BHYTPEHHEM SHEpruu Ipu

IUIABJICHUU U KpUCTAJIJIIM3alluu. yHeHBHafI TCIJIOTA IIJIaBJICHHUA:
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34

3.5

3.6

=2
m

BHyTpeHHSIH OHEPIUsA CropaHus TOILJIKMBA. Yz[em)Ha;{ TEIIOTA CTOpaHus TOILIMBA:
q=0/m

[Tpuniuns! paboTs! TemnoBbix apurarenei. KI1/1 teruioBoro apurarens

IIpakmuyeckue pabomul

N3mepenue yaenbHOM TEMIOEMKOCTH METAUIMYECKOrO LUIUHAPA; KOJINYECTBA
TEIUIOTHI, MOJYYEeHHOr0 BOJOH KOMHAaTHOM Temmeparypbl (UKCUPOBAHHOMN
Macchl, B KOTOPYI OIYIIEH HarpeTbli LMIMHIP;, KOJUYECTBA TEILIOTHI,
OTJQHHOTO HAarpeThiM LUJIMHIPOM, IIOCJIE OIyCKaHWS €ro B BOJY KOMHATHOMU
TEMIIEPATypbl; OTHOCHUTEIBHOM BIIAJKHOCTU BO3JYyXa; YJEIbHONH TEIUIOTHI
IaBieHus Jipna.  MccinenoBaHwe WM3MEHEHUs TEMIIEparypbl BOABI  IIpU
Pa3IMYHBIX YCJIOBUAX; SIBJIEHUS TEIJIOOOMEHA NpPU CMEUIMBAHUHU XOJOJHOW U
ropsiuel BOABI; IpoLecca HCIIapEHUs

Duzuyeckue s61eHUs 8 npupooe: TMOBEPXHOCTHOE HATSIKEHUE M KaWLISPHbIE
ABJICHUS B NPUPOJAE, KPUCTAIUIBI B Ipupone, uznydeHue CoJHLA, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpHU3bI; 00pa3oBaHue pOCkl, TyMaHa, HHEsl, CHera
Texnuueckue ycmpoticmea: KalWLIApsl, IPUMEPHI UCIOIb30BaHUS KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETP, JATUYMK TEMIEPATYPBI, TEPMOC, CUCTEMA OTOILJICHUS
JIOMOB, TUI'POMETpBI, ICUXPOMETP, MapoBasi TypOHHA, BUTATENb BHYTPEHHEIO
Cropanus

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

DnexTpuszanus Tei. J[Ba Buaa 3MeKTpUUECKHX 3apsiioB

B3aumopeiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHMsI SJIEKTPUUECKOTO 3apsiia

Onexrpuueckoe mnozne. Hampsok€HHOCTH 3nexkTpudeckoro noisd. IlpuHnmn
CYIIEPHO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenu »snextpudyeckux 3apsaoB. JleMCTBUE DIEKTPUYECKOrO IIOJIA Ha
JNEeKTpUUeCcKue 3apsAabl. [[poBOAHUKN U TUAIIEKTPUKN

[TocTosiHHBIN AneKTpudeckuil TOK. [leficTBus anekTpuueckoro Toka. Cuia Toka.
Hamnpsixenne.

I=q/t,U=A/
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DIEKTPUUECKOE COPOTUBIICHHE. Y IETBHOE ANEKTPUUECKOE COMPOTUBIICHHUE:

R = pl/S
3axon Oma a1 yyacTka aiekrpudeckoi nenu: I = U/R

HOCHGHOBaTeHBHOC COCIVHEHUEC ITPOBOAHUKOB:
I, =1, U=U,+U,. R=R +R,
HapaHHeHBHOC COCAMHCHUC ITPOBOAHUKOB PABHOI'O COIMMPOTHUBIICHUA:
U=UsI=L+I;R=2.
CMeliaHHbIe COCIUHCHUA ITPOBOAHHUKOB

Pabota u MomtHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul

3akoH J[xxoynsa — Jlenua:

O=I-R-t

OneiT Dpcrega. MarHuTHOE ToJie MPSMOTO MPOBOAHUKA C TOKOM. JIMHUU
MAarHUTHOM UHIAYKLIIUU
MaruutHoe T1I0JI€ IIOCTOSIHHOIO MarHuTa. B3anMoaeicTBHUE MMOCTOSHHBIX

MarHuToB

JlelicTBME€ MarHUTHOTO TTOJISI HA TPOBOJHUK C TOKOM

OnsiTel Dapanes. SBnenue snekTpoMarHuTHON MHAYKIUU. [IpaBuio Jlenna

IIpaxmuueckue pabomul

W3mepeHne  3JIEKTPUYECKOTO  COMPOTUBJIEHUS  PE3UCTOpPa;  MOIIHOCTHU
ANEKTPUYECKOTO TOKa; pabOTHI AJIEKTPUUYECKOTO TOKA.

HccnegoBanue 3aBUCUMOCTH CHUJIBI TOKA, BO3HHUKAIOIIETO B MPOBOJHUKE
(pe3ucTopsl, JamMIIouka), OT HaMPsDKEHUS Ha KOHIIAX MPOBOIHUKA; 3aBUCUMOCTH
COMPOTHUBIIEHUS OT AJMHBI MPOBOAHUKA, TUIOLIAAN €r0 MOMEPEYHOTO CEUCHUS U
YAETBHOTO COPOTUBIICHHUSL.

[IpoBepka mpaBwmiia i NEKTPUUECKOTO HAMPSHKEHHS MPHU MOCIEA0BATEIbHOM

COCAMHCHNHN IIPOBOJHUKOB; IIpaBWJia JIA CHJBI JJCKTPHYCCKOIO0 TOKa IIPU



3.1

3.1

3.1

3.2

3.2

3.2

3.2

3.2

3.2

3.2

3.2
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NapajuIeIbBHOM COEAMHEHNN IIPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue A6nenHus 6 npupooe: SIEKTPUUECKUE SBJIEHUA B arMmocdepe,
9JIEKTPUUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE T0Je 3eMiIH, Opeii¢ MOIOCOB,
POJIb MArHUTHOTO HOJIS JUIsl AKU3HU Ha 3eMile, ITOJIIPHOE CUSHUE

Texnuueckue ycmpouicmea: 3IEKTPOCKON, aMIIepMeTp, BOJIBTMETpP, PEOCTar,
CU€TUMK  DJIEKTPUYECKOM  SHEPruM,  SJIEKTPOOCBETUTENbHbIE  IPUOOPSI,
HarpeBaTelIbHbIC AIIEKTPONPUOOPHI (mpumepsl), AIIEKTPUYECKUE
IPEJOXPAHUTEIHN, DJIEKTPOMArHUT, 3JEKTPOJBUIATENb IIOCTOSHHOTO TOKa,

TEHEPaTOp MOCTOSHHOIO TOKA

3JICKTpOMaFHI/ITHLIC BoaHbl. IlIkana OJICKTPOMArHMuTHLIX BOJIH

JlyueBas mojzenb cBeta. [IpsAMoIMHETHOE pacCIPOCTPAHEHUE CBETA

3akoH oTpaxxeHus cBeTa. [1nockoe 3epkano

IIpenomnenue cBera. 3aKOH IIPEIOMIICHUS CBETA

Jucnepcus ceera

JIunza. Xop nyqeﬁ B JIMH3C. CDOKyCHOG pacCTOAHUC JIMH3BI. OnTtHyeckas cuiia

muH3bl: D = 1/F
I'na3 kak ontuyeckas cucrema. Onruyeckue npubopsl

IIpakmuyeckue pabomul
N3mepenue ontuyeckoil cuiibl codbuparoieil JUH3bl; (POKYCHOIO pacCTOSHHUS
cobupatorieit TMH3bI (110 CBOMCTBY paBEHCTBA pa3MEpoB MpeIMeTa U U300paKeHUs,
KOTI'Jla IPEeIMET PacIIOIOKEH B IBOMHOM (DoKyce), ToKa3aTels IPeIOMIICHHsI CTEKIIA.
HccnenoBanue cBoiicTBa  M300pakeHUs, IOJYYEHHOIO C  TOMOIIBIO
coOuparole JIMH3bI; U3MEHEHHUsS! (POKYCHOTO PACCTOSHUS JIBYX CJIOKEHHBIX JIMH3;
3aBUCHMOCTH YIJla INPEJIOMIIEHHsI CBETOBOIO Jyda OT yIVla NAJCHHUs Ha TpaHUIE
«BO3yX — CTEKIIO»
Qusuueckue saenenus 6 npupooe: 3atMmenus Connua u JlyHsl, uBera Tel,
ONTUYECKUE SIBJIEHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
Texnuueckue ycmpoticméa: OYKH, TIEpUCKOI, (oToanmapar, ONTHUYECKHE
CBETOBOJIbI
KBAHTOBEBIE SABJIEHUA
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PagnoaktuBHOCTh. Anb(da-, Oeta-, ramma-uznydenus. Peaknum anbda-u Oera-
pacnaza

OmnsiThl Pesepdopaa mo paccesnuto ansga-uactuil. [lnanerapaas Mmoaens atoma
CocraB aromHoro siapa. M3oromnsl

[Tepuon monypacnana aTOMHBIX SIAEP

SnepHble peakuy. 3aKOHBI COXPAHEHUS 3apsAA0BOI0 U MACCOBOT'O YUCEI
Qusuueckue a6leHUs 8 Npupode: €CTECTBEHHBIM pPaJHOaKTUBHBIA (OH,
KOCMUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyYE€HUE IPUPOJHBIX MHUHEPAJIOB,
JEHCTBHE PAAMOAKTUBHBIX U3JIy4YCHUN HA OPraHU3M YeJI0BEKa

Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAWBHYAJIbHBIM TO3UMETP, KaMepa

Bunbcona, simepHas sHepreTuka



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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