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HOACHUTEJBHASA 3AIINCKA

[IporpamMma mo ¢u3nMke Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs COCTaBJCHA Ha
OCHOBE TOJIOKEHUN U TpeOOBaHUU K pe3yjbTaTaM OCBOCHMsI Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHOM mporpammbl, mpenacraBieHHbIX B PI'OC OO0, a Takxke ¢ yd€Tom
dbenepanbHON pabodeil mporpaMMbl BocmUTaHuS ¥ KoHIENIMu mMpemnoaaBaHus y4eOHOTO
npeamera «Pus3uKay.

[Iporpamma mo ¢u3nKe Ha ypoBHE OCHOBHOI'O O0IIEro oOpa3oBaHMsI COCTaBJICHA Ha
OCHOBE TOJIOKEHUN U TpeOOBaHUU K pe3yibTaTaM OCBOCHMsSI Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHON mporpammbl, mpenactaBieHHbBIX B PI'OC OO0, a Takxke ¢ yderom
dbenepanbHOi paboyeil mporpaMMbl BOCTIIMTAHHS W KOHICTIIIUM TPEMOAaBaHUS YICOHOTO
npeamera «Pu3uKay.

Conepkanue  mporpamMMbl 1Mo (u3uMke — HampaBieHO Ha  (OpPMHpPOBAHUE
€CTECTBEHHOHAYYHON I'PAaMOTHOCTH OOYYAIOIIMXCS U OpraHU3allUi0 M3y4deHUs (U3NKU Ha
JEATEeIbHOCTHOW OCHOBE. B mporpamme mno ¢pu3uke y4uUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO
npeamera B peanusanuu TpeboBanuit @I'OC OOO K mNIaHUPYEMBIM JMYHOCTHBIM H
METaNpeIMETHbIM  pe3yjbTaTaM  OOy4YeHHUs, a TaKke MEXKIPEIMETHbIE  CBSI3U
€CTECTBEHHOHAYYHBIX YU€OHBIX NMPEIMETOB Ha YPOBHE OCHOBHOT'O 00I1I€T0 00pa30BaHUAI.

[Iporpamma 1o (u3uKe ycTaHABIMBAET paclpeiesieHne Y4eOHOro MaTepuaa 1o rojiam
oOydenuss (Mo Kiaccam), MpeajiaraeT MNPUMEPHYIO IOCIEI0BATEIbHOCTh H3YYEHHS TEM,
OCHOBAaHHYIO Ha JIOTMKE pPa3BUTUS NPEAMETHOTO COJAEpKaHUS M Y4YeTe BO3PACTHBIX
0COOEHHOCTEH 00yUYaroIMXCS.

[Iporpamma mo ¢usuke pazpaboTaHa C IENbIO OKa3aHUS METOJUYECKOW IMOMOIIU
YUUTEIIO B CO3/IaHUM paboueil mporpaMmbl 1o y4eOHOMY TTPEIMETY.

dusnka SBISIETCS CHUCTEMOOOPA3yIOIUM JiJII  €CTECTBEHHOHAYYHBIX  yUE€OHBIX
NPEAMETOB, MOCKOJBbKY (PU3MYECKHUE 3aKOHBI J€KaT B OCHOBE IIPOIIECCOB W SIBJICHUH,
U3y4aeMbIX XUMHUEH, OUOIOTHEH, acTpOHOMUEH U (PU3NUECKOi reorpadueii, BHOCUT BKJIaJ B
€CTECTBEHHOHAYYHYI0 KapTHHY MHUpa, NPEJOCTaBIsieT Hauboyiee sCHbIE O00pasilbl
MPUMEHEHUSI HAYYHOIO0 METOAa IMO3HaHUsA, TO €CTh CIoco0a TMOJYyYeHHs JTOCTOBEPHBIX
3HAHUM O MUDE.

OpHa u3 riaaBHbIX 337a4 PU3MUECKOro 00pa3oBaHus B CTPYKTYype 0011ero oopazoBaHus
COCTOUT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOW TPAMOTHOCTH M HMHTEpeca K HayKe y
o0ydJaronmxcsi.

N3yyenue ¢usukun Ha 0a30BOM YpPOBHE IMPEANOjaraeT OBIAJCHUE CIEeAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMH €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

e Hay4YHO OOBSICHSTH SIBJICHUS,

e OIIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNUS,

e UHTEPOPETUPOBATh JIAHHBIE U HCIOJIb30BaTh HAy4YHBbIE JOKa3aTEIbCTBA IS

MOJTYYEHHUS BEIBOJIOBY.



[lenu m3ydenus ¢U3MKU HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs OINpEAENeHbI B
KOHIEMIIMM  TpenojaBaHus yuyeOHoro mnpeamera «®Puszuka» B  00pa3oBaTEIbHBIX
opranu3anusix Poccuiickoit deneparuu, pean3yrONINX OCHOBHBIE 00Ie00pa30BaTeIbHBIC
POTrPaMMBI.

[enun nzydenust pu3MKM:

e TpPHOOpETEHHE HHTEpeca M CTPEeMJICHUS OO0yYarommMxcs K HayYHOMY H3YYCHHIO

IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKHUX CIOCOOHOCTE;

e pa3BUTHE TMPEJCTABICHUH O HAyYHOM METOJE TMO3HaHUus U (GOPMHpPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;

e (opMupoBaHME HAyYHOTO MHMPOBO33PEHUS KaK pe3yJibTaTa HU3YYEHUSI OCHOB
CTPOCHHSI MaTepUH U (PyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE TPEACTABICHUN O poiau (GU3MKK AJs  Pa3BUTUS  JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

e pa3BUTUE TNPEICTABICHUNH O BO3MOXHBIX cdepax Oyaymieid npodeccuoHanbHON
JEeSATEIbHOCTH, CBSI3AHHOW C (PU3MKOM, MOArOTOBKA K JalbHEHIIEMYy OOYYEHUIO B
TOM HAIPAaBJICHUU.

JlocTikeHne 3TUX LeJed mporpaMMbl MO (U3MKE HAa YpPOBHE OCHOBHOIO OOIIEro

o0Opa3oBaHMs 00eCIIEYNBAETCS PELICHUEM CIEAYIOUINX 3a]1a4:

e IpUOOpETEHUE 3HAHUW O AMCKPETHOM CTPOEHUHU BEILECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, JIEKTPUYECKIX, MATHUTHBIX M KBAHTOBBIX SBICHUSX;

e MpuOOpPETEHHE YMEHUN ONUCHIBATH U OOBICHATH (DUBUYECKHUE SIBIICHUS C
UCIIOJIb30BaHUEM MOTYYCHHbBIX 3HAHUM;

e OCBOCHME METOJIOB DPEIICHMS MNPOCTEHIIMX PACYETHBIX 3a7ad C HCIIOJIb30BAaHUEM
duznyeckux Mozenel, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a71a4;

e pa3BUTHE YMEHHMI HaOMIONAaTh MPUPOJHBIE SBJICHUS W BBINOJHATH OIBITHI,
nabopaTopHble pabOThl M AKCIIEPUMEHTAJIbHBIE UCCIEIOBAHUS C HCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e OCBOECHHE MPUEMOB PabOTHI ¢ MHpOpMaIell PU3NYECKOTO CONEepKaHUs, BKIIIOYAS
MH(OPMAIMI0O O COBPEMEHHBIX JOCTHKEHMSX (PU3MKH, aHAJIU3 M KPUTUYECKOE
OlLICHMBaHUE UH(POPMALINH;

e 3HAKOMCTBO cO cdepamu npodeccCuoHaATBLHON NESITEILHOCTH, CBS3aHHBIMU C
(Gu3MKONW, M COBPEMEHHBIMH TEXHOJOTMSIMH, OCHOBAaHHBIMM Ha JIOCTHXKEHUSX
(bU3YEeCKO HAYKH.

OO61iee yncno 4acoB, pEKOMEHJOBAaHHBIX JIsl U3y4eHUs! pU3uku Ha 0a30BOM YpPOBHE, —

238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hejenw), B 8 kiacce — 68 yacoB (2 daca B
HEJIEITI0), B 9 KJiacce — 102 yaca (3 yaca B HEJICJIO).

[Ipennaraempiii B mporpaMme no (QU3MKe MepeueHb J1abOopaTOpHBIX padOT U OIBITOB
SIBIISIETCS. PEKOMEHJIATEIbHBIM, YUUTENb JeJlaeT BHIOOp MPHU MPOBEACHUH J1a00paTOPHBIX
paboOT M OMBITOB C YYETOM HWHAUBUAYAJIbHBIX OCOOEHHOCTEH O0O0yYaromMxcs, CIHCKa



IKCIIEPUMEHTATBHBIX 3aJaHWid, TpPEAJIaraéMbIX B pPaMKaX OCHOBHOT'O TOCYIapCTBEHHOTO
’K3aMeHa Mo (PU3UKE.



COILEPKXAHUE OBYYEHUA

7 KIIACC
Du3uKa u e€ posib B IO3HAHUM OKPY:KaIOLIero Mupa.

®usuka — HayKa o npupone. ABnenus npuponasl. PU3NUECKUe SBICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3ByKOBBIC.

Ouznueckre BenuuuHbl. M3mepenue ¢uzmyeckux BenuuunH. Duznyeckue MPUOOPHI.
[TorpemnocTs U3MepeHNit MexayHapoaHas CUCTEMA €UHHUII.

Kak ¢usuka u npyrue ecrecTBeHHbIE HayKH M3y4aroT npupoay. EcrecTBeHHOHay4dHBIN
METOJ TO3HaHWA: HAOJIOJCHHE, MOCTAHOBKA HAYYHOIO BOIIPOCA, BBIIBH)KEHHE THMIIOTE3,
AKCIIEPUMEHT MO MPOBEPKE THUIIOTE3, OOBSICHEHHWE HaOm0gaeMoro sieHus. OnucaHue
(br3MYeCcKuX SIBICHHUH ¢ MOMOIIbIO MOIeNel

Jlemoncmpayuu.

1. MexaHW4eCcKre, TEIUIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. ®dusznueckue mpuOOPHI U Mpoleaypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM U ITU(PPOBHIM

IpUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHue NEHBI IeTIEHUs IKaJIbl U3MEPUTEILHOTO TTprbdopa.

2. H3mepenue paccTosIHUM.

3. H3mepenue o0bEMa )XUAKOCTU U TBEPIOTO Tea.

4. OmnpeneneHue pa3sMepoB MaJbIX TEIl.

5. M3Mepenue temiieparypbl IIpM I[OMOIIM KUJIKOCTHOIO TEPMOMETpa M JaT4yMKa

TEMIIEPaTypHl.
6. lIpoBenenue wuccnenoBaHus MO IMPOBEPKE THIOTE3BI: NAIBHOCTH IOJNETA IIAPHKA,
MYyIIEHHOTO0 TOPU30HTAIILHO, TEM 00JIbllIe, YeM OO0JIbILIE BHICOTA ITyCKa.
IlepBoHayajibHbIE CBEICHUA O CTPOCHUM BELECTBA.

CrpoeHue BellecTBa: aTOMbl W MOJIEKYJbI, MX pa3Mmepbl. ONbIThL, JOKa3bIBAIOIINE
JVCKPETHOE CTPOEHHE BEIIECTBA.

JIBmkeHne wactuil BemiecTBa. CBsI3b CKOPOCTH ABMXKEHHUSI YACTHUI[ C TEMIEPATypOil.
BpoynoBckoe nBwxkenue, auddysus. BzaumoaelcTBue yacTvil BeIECTBA: MPUTSHDKEHUE U
OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSI BEIECTBA: CTPOCHHME Ta30B, KUAKOCTEM M  TBEPABIX
(KpucTalIMyeckux) Tesl. B3auMoCBs3b MEXAy CBOMCTBAMM BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHOMOJIEKYJIAPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUMN
BO/JIbI.

JHemoncmpayuu.

1. HaOmioneHne OpOyHOBCKOTO TBUKEHHSL.

2. HabGmoaenue nuddyszuu.

3. HaOmionenue siBneHui, OOBSACHSAIOMUXCS TPUTSHKEHUEM UM OTTAJIKMBAHUEM YaCTHUIL

BEILIECTBA.



Jlabopamopuvie padomul u onvimol.

1.
2.
3.

OreHka mraMeTpa aToMa METOZOM PSIOB (C UCTIOIb30BaHueM (GoTorpadmii).
OnbITel 1O HAOJIOACHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSHKEHHUS.

JIBMKeHMe M B3aUMOJAEHCTBHE TeJl.

Mexannueckoe BUXeHUE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKEHHE. CKOpPOCTb.
CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JBMKEHHUH. Pacuer myTu U BpEMEHU IBUKEHUS.

SBnenue uHEpHUU. 3aKOH WMHEpLMU. B3amMojelcTBUE Tel KAk NMPUYMHA W3MEHEHUS
CKOPOCTH JIBMKE€HMSI Tel. Macca Kak Mepa UHEpPTHOCTU Tesa. [ImoTHOCTh BemecTBa. CBS3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00heMa BEIICCTRA.

Cuna kak XxapakTepucTHKa B3aumojerctBus Tenl. Cuila ynpyroctd U 3akoH ['yka.
N3mepenue cuibl ¢ MOMONIBIO AMHAMOMETpa. SIBIeHHE TATOTEHUS U cuia TskectH. Cuiia
TSDKECTU Ha Jpyrux rianetax. Bec Tema. HeBecomocth. CiokeHUE CHUII, HAMPABJICHHBIX 10
oaHoil mpsiMor. PaBHopmeilcTByromas cui. Cuna TpeHus. TpeHHEe CKOJbXKEHUS W TPEHUE
nokosi. TpeHue B MpUPOJE U TEXHUKE.

Hemoncmpauuu.

1
2
3
4.
5
6

HaOmronenne MexaHn4ecKoro JBYKCHUS Teia.

N3mepenre CKOpoCTH NPSIMOIMHEUHOTO JIBUKEHHUS.
Habmronenue ssBIeHUs] HHEPIUH.

HaOnronenune naMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEI.
CpaBHeHUE Macc M0 B3aUMOAECHCTBUIO TEI.

Ciio)xeHue CuJl, HapaBJICHHBIX 1O OJTHOM MPSIMOM.

Jlabopamopnsie pabomul u onvimol.

1.

OmnpeneneHre CKOPOCTH PaBHOMEPHOIO JIBWKEHUS (LIapuKa B KUIKOCTH, MOJENU
AJIEKTPUUECKOTO aBTOMOOUJISI U TaK J1ajiee).

OmnpeneneHre cpelHEe CKOPOCTH CKOJIbKEHHUs Opycka WM IIapuKa MO HAKJIOHHOU
IUIOCKOCTH.

OmnpeneneHne IOTHOCTH TBEPIOTO TeNA.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (AedopMaliiu) Mpy>KUHbBI OT
MIPUIIOKEHHOM CHUIIBL.

OnpITHl, TEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT Beca Tella U
XapaKTepa CONPHUKACAIOIINXCS TOBEPXHOCTEN.

JlaBeHue TBEPABIX TeJI, :KUJAKOCTEH U ra3oB.

Hanenue. CrocoObl yMEHbIIEHHS M yBeIudeHUs paBieHus. JlaBienuwe rasa.
3aBUCMMOCTh JaBJICHHUS Tra3a oT oObeMa, TemmepaTyphl. Ilepegada naBiieHUs TBEpIBIMU
TeJaMH, JKUJIKOCTAMH U Tra3zamu. 3akoH Ilackais. [IHeBMaTHueckue MalvHbl. 3aBHCUMOCTb

JABJICHUS KUIAKOCTH OT TIyOuHbl. ['mapocrarnyueckuii mapagokc. CooOmaronmecs CoCy/Ibl.
I'mpopaBnnyeckue MEXaHU3MBI.



AtMmocdepa 3emun U atmochepHoe AaBieHue. [IpuyuHbl CyeCTBOBAaHUS BO3AYIIHON
obonouku 3emiu. OnbiT Toppuuermu. U3mepenue atmochepHoro naBieHHs. 3aBUCUMOCTD
aTMoc(epHOro JaBlCHUS OT BBICOTHI HaJ ypoBHeM Mops. [lpubopsl s u3MepeHus
aTMOC(EPHOro JIaBJICHUS.

JleiicTBue SKMIKOCTM U Tra3a Ha TOTpY>KEHHOE€ B HHX Teso. BriTankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.

A A A

N

3aBUCUMOCTH JAaBJICHUS ra3a OT TEMIIEPaTyphl.

[Tepenava naBiieHUS )KUIKOCTHIO U Ta30M.

Coobmraromuecs: CoOCy/bl.

I'mppaBnuueckunii mpecc.

[IposiBeHMe neMCTBUS aTMOC(EPHOTO JTABIICHUS.

3aBUCUMOCTh BBITAJKHBAIOIICH CHJIBI OT 00BEMA MOTPYKEHHOM YacTH Tejaa |
INIOTHOCTH JKUJKOCTH.

PaBeHCTBO BBITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcinoBue maBaHusA TN IUJIABAHWE WM TOTPYKEHUE TEI B 3aBUCHUMOCTH OT
COOTHOIIICHHUS MJIOTHOCTEH Teja 1 KUJIKOCTH.

Jlabopamopnwie pabomul u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMA MOrPyKEHHOHN B JKUJIKOCTb
Y4acCTH TeJa.

OrnpeneneHue BBITAIKHABAIOWIEH CHJIBI, ACHCTBYIOIIEW HA TENO, NOTPYKEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITUIKMBAIOIICH CHJIbI, JCHCTBYIOIIEWM Ha TEJIO B
KUIKOCTH, OT MacChl TeJa.

OnbIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIKMBAIOIIEH CUIIBL, IEVCTBYIOIIEH Ha
TEJO B KUIKOCTH, OT 00bEMA MOrPYKEHHOMN B )KUJIKOCTh YACTH TeJla U OT TUIOTHOCTH
KUJKOCTH.

KoncTtpynpoBanue apeomerpa WIM KOHCTPYUPOBAHUE JIOAKM M OIPENCIICHHE €€
IPYy30II0ABEMHOCTH.

PaGora 1 MOIIHOCTb. JHEpPrusl.
Mexanuueckasi padota. MOLIHOCTb.
IIpocTeic MeXaHHM3MBI: pblYar, OJOK, HAKJIOHHAas IUIOCKOCTh. IIpaBmio paBHOBecHs
peruara. [IpumeHnenue nmpaBuiia paBHOBECHS phiuara K 0J0Ky. «30JI0TO€ TIPABUIIO» MEXAHUKH.
Koadpdunment mnonesnoro neiictBus (manee — KIIJ) mpocteix mexanusmoB. IIpocTsie

MEXaHHU3MBbI B OBITY U TEXHUKE.
Mexannyeckass sHeprusi. KuHeTmueckas W TOTeHUHMaldbHast sHeprus. lIpeBparmieHue
OJIHOTO BHJIa MEXAHUYECKOU SHEPTUU B APYTOi. 3aKOH COXPAHEHUS DHEPTUU B MEXAHUKE.
Jemoncmpayuu.

1.

[IprmMepbl TPOCTBIX MEXAHU3MOB.



Jlabopamopuvie padomul u onvimol.
1. Omnpenenenve paOOTHl CHJIBI TPEHUS TPU PABHOMEPHOM JBWKEHHHM TeJa IO
TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue yClnOBUM paBHOBECHS pblUara.
3. M3mepenue KII/] HaKTOHHON MIOCKOCTH.
4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KUIIACC

TenoBble ABJICHUS.

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJSIPHO-KUHETUYECKOM TEOpPUH CTPOEHHUS BEILECTBA.
Macca u pasmepsl aTOMOB M MOJIEKYJ. ONBIThIL, MOATBEPKIAIOIINE OCHOBHBIE IMOJOKEHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPHH.

Mopaenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSHUMN BemecTBa. Kpuctammuyeckue
n amop¢Hbie Tena. OObSICHEHUE CBOMCTB Tra3oB, KMAKOCTEM M TBEPABIX TEJI Ha OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-KMHETUYECKOW Teopuu. CMAauMBaHWE W KAMWUISIPHBIE SBJICHUS.
TennoBoe pacIMpeHne U CKaTHUE.

Temneparypa. CBsi3p TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS YACTHL.
Buyrpennsis sHeprus. CnocoObl M3MEHEHMs] BHYTPEHHEW DSHEPruM: Teruionepeaada u
coBeplleHre padboTel. Buabl Temonepeaaun: TEMIONPOBOAHOCTb, KOHBEKIUS, U3TyUYEHHUE.

KonuyectBo Tennotel. YenbHas TEIUIOEMKOCTh BEIIECTBA. TE€MI000OMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOTO OanaHca. [lnaBienne u oTBep/ieBaHNe KPUCTAIUTMUECKUX
BEILIECTB. YJenbHas TeruioTa IuiaBieHus. [lapooOpasoBanue u koHaeHcarus. Vcnapenwue.
Kunenune. YnenbHas TemioTa mapooOpa3oBaHMs. 3aBUCUMOCTh TEMIEPATyphl KUIECHUS OT
aTMOoc(epHOro TaBJICHUS.

BrnaxHocts Bo3myxa.

DHeprus TOIIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Mpununer padotsl TermnoBbix asurateneit KIIJ[ TemmoBoro asurarens. TersoBbie
JIBUTATEIH U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXPAHEHUS U MPEBPALLICHUS YHEPTUM B TEIJIOBBIX MPOLECCAX.

Jlemoncmpayuu.

HabutoieHne OpoyHOBCKOTO IBUKEHUSI.

Habmonenune nuddysun.

HaOmronenue siBieHn cCMauMBaHUS U KaMWJUIAPHBIX SIBICHUM.

HaGnronenue TemioBoro pacimpeHus Ted.

N3menenune naBieHus ra3a npyu M3MEHEHUN 00bEMa U HAaTPEBAHUU WJTU OXJIAKICHUU.
[TpaBuia u3MepeHus: TEMIIEPATYPHI.

Bunbl Tenonepenayn.

OxJtaxkieHue npu COBEpUICHUU paOOTHI.

HarpeBanue npu coBepiiieHuU pabOThl BHEIIHUMU CUJIAMHU.

10. CpaBHEHHE TEIIOEMKOCTEN PA3IMYHbBIX BEIIECTB.

L 0 N o v kW R



11. Habnronenue kumenHwus.

12. HabnrogeHne mocTosSTHCTBA TeMITepaTyphl MPH TIIaBJICHUH.

13. Moaenu TerIoBbIX JBUTATEIEH.

Jlabopamopnwie pabomol u onvimol.

1. OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.

2. OmbITHI 110 BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM MJIM caxapa.

3. OnbIThI IO HAOJIIOICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, )KUAKOCTEN U TBEP/IBIX TEIL.

4. OmnpeneneHue NaBICHUS BO3AyXa B OaJJIOHE HITIPUIIA.

5. OmnbIThl, JEMOHCTPUPYIONIME 3aBUCHUMOCTb JAaBJIEHUS BO3JlyXa OT €ro o0bémMa u

HarpeBaHUs WA OXJIAKICHHUS.
6. IIpoBepka THUIOTE3bl JWHEWHON 3aBUCHMOCTH JJIMHBI CTOJIOMKA KHUAKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIEPATYPHI.

7. HaOmionenve nu3aMeHeHusl BHYTPEHHEH HEPruu Tella B pe3yJibTare TeIulonepeaadnd u

paboOThI BHEITHUX CHII.

8. HccnenoBaHue siBJI€HUS TEINIOOOMEHA ITPU CMEIIMBAHUU XOJIOAHOM U TOpsiueii BOJIBI.

9. OmnpezneneHue KOJWYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJOW MpH TEMIOOOMEHE C

HArpeThiM METAININYECKAM [IUJTUHIPOM.

10. OnpenenieHne yaeabHON TEITOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoiecca UCapeHusl.

12. OnpenesieHue OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

13. OnpenenieHne yaeapHON TEIIOTHI IUIABJICHUS JIbJA.

JJIeKTpUYeCcKre U MATHUTHbIE SIBJICHHSI.

OnekTpuzanus Ten. J[Ba poja 3JIEeKTpHUYECKUX 3aps0oB. B3auMoaencTBue 3apsKEHHbBIX
ten. 3akoH Kynona (3aBUCHUMOCTH CHJIBI B3aUMOJICHCTBUS 3apsHXKEHHBIX TET OT BEIUYUHBI
3apsiZIOB M PACCTOSIHUSI MEXKTY T€JIaMu ).

Dnektpudeckoe nosie. Hanpsk€HHOCTh 3JIEKTpUUECKOro noJid. [IpuHimn cyneprno3uuuu
AIEKTPUUECKUX TMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpudecKkux 3apsiaoB. DJIEMEHTapHbIM 3JeKTpudeckuil 3apsan. CTpoeHue
aroMa. [IpoBOAHUKY M TUAJIEKTPUKU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKUM TOK. YCJOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKa. MCTOUYHMKH
MOCTOSIHHOTO TOKa. J[eMCTBUSA 2JIEKTPUYECKOrO0 TOKa (TEIIOBOE, XMMHUYECKOE, MarHUTHOE).
DJIEKTPUYECKUM TOK B KUIKOCTAX U razax.

Onektpuueckass nenb. Cuia Toka. JnekTpuueckoe HampsbkeHue. ConpoTHBICHUE
MPOBOJIHUKA. Y IEJIBHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma Ui ydacTKa IUEMNH.
ITocnenoBaTenbHOE U MapaIEIbHOE COCTMHEHUE TPOBOJHUKOB.

PaGota m MoOmHOCTH 3ekTpudeckoro Toka. 3akoH JDxoyns—Jlenna. Dnmektpuyeckue
IIENH ¥ TOTPEOUTENH ICKTPUIECKOM dHEpruu B ObITY. KOpoTKoe 3aMbIkaHMeE.

IToctostHHbIE MarHuThl. B3aMMOIEWCTBHE MOCTOSIHHBIX MarHuTOB. MarHuTHoe mOJIE.
MarauTtHoe noJjie 3eMJIM U €ro 3HaYeHue IS Ku3HU Ha 3emuie. OnbIT Opcrena. MaruutHoe



MOJIe  DJIEKTPUYECKOTO TOKa. lIpuMeHeHue 3neKTpOMarHuToB B TexXHUKe. J[lelicTBue
MarHUTHOTO TIOJISI HA TMPOBOAHUK C TOKOM. OJIEKTPOJBUTaTellb MOCTOSIHHOTO TOKA.
Hcnonb30BaHuE IIEKTPOABUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apajnes. SBieHue dieKTpoMarHuTHOM uHAYKUMHU. [lpaBwiio JleHna.
OnekTporeneparop. CrnocoObl MOMYYEHUs] DJIEKTPUUYECKOM JHEPTrUH. IJEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJIeKTpU3aLUs Tell.
JIBa poJia 3JIEKTPUUECKHUX 3apsI0B U B3aMMOJICUCTBUE 3apSHKEHHBIX TEIl.
YCTpOUCTBO U JIEUCTBUE JIEKTPOCKOTIA.
DIeKTpoCcTaTU4EeCKast MHAYKIIHUS.
3aK0OH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[IpoBOTHUKY Y TUAJIEKTPUKHU.
MoaenvupoBaHHU€e CUIOBBIX JJUHUM 3JICKTPUYECKOTO MOJIS.
M cToYHMKM TTOCTOSTHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
. DIEKTPUYECKUM TOK B KUJIKOCTH.
. 'a30BbIM pa3zps.
. I3Mepenune Cuiibl ToKa aMIepMeTpoM.
. I3MepeHune 3JIeKTpUUEeCKOro HAPSKEHUST BOJTBTMETPOM.
. Peoctar u marasuH CONpOTUBIICHUMN.
. BzanmoiercTBrue MNOCTOSHHBIX MATHUTOB.
. MopenupoBaHre HEBO3MOKHOCTH Pa3JICJICHUS TTOJFOCOB MarHura.
. MoaenupoBaHrE MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarnuTHOE€ 1noJie ToKa. DJIEKTPOMArHuT.
. JIeicTBHE MAarHUTHOTO TOJIsI HA MPOBOJIHUK C TOKOM.
. DJEKTpOABUTATEIb MOCTOSTHHOTO TOKA.
. UccnenoBanue ABiaeHUS 3IEKTPOMATHUTHON UHAYKIIUH.
. OnbiTel Papages.
. 3aBUCUMOCTb HANPaBICHUS MHAYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3HUKHOBEHUS.
25. DJIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.
Jlabopamopnwie pabomul u onvimol.
1. OmnbITHI IO HAOJIIOJEHUIO JICKTPU3AUHU TET UHAYKIIMEH U MPU COMTPUKOCHOBEHUHU.
2. HccnenoBaHue I€MCTBUS SJIEKTPUUYECKOTO MOJIA HA TPOBOJHUKHU U TIUDJICKTPUKHU.
3. COopxka u nmpoBepka pabOThI JICKTPUIECCKOM IIETIH MTOCTOSHHOTO TOKA.
4. V3MepeHue u peryampoBaHUE CUIIBI TOKA.
5. M3MepeHue u peryaupoBaHUE HANPSIKEHHUS.
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6. MccienoBaHne 3aBUCMMOCTM CWJIBI  TOKAa, MAYLIETO 4Yepe3 pe3ucTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

7. OnbITEl, JEMOHCTPHUPYIOLIIME 3aBUCUMOCTb  3JEKTPUUYECKOTO  CONPOTUBICHUS
IIPOBOJHUKA OT €T0 JUIMHBI, ILIOIIAIN IIOIIEPEYHOT0 CEYEHMS U MaTeprala.

8. IIpoBepka mpaBwiia CIOKEHMsI HAIPSLDKEHUM IPHU IOCIENOBATEIIBHOM COEIUHEHUHU
IBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia ajs CUJIbI TOKA IPH MAapauIeIbHOM COEIMHEHUH PE3UCTOPOB.

10. Onpenenenne paboThI IEKTPUUECKOTO TOKA, UIYILETO Yepe3 PE3UCTOP.

11. OnpeaesieHre MOIHOCTH JIEKTPUYECKOr0 TOKA, BBIAEISEMOM Ha PE3UCTOPE.

12. MccnenoBanye 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO YEPE3 JIAMIIOUKY, OT HalpPsKCHHUS
Ha HEn.

13. Onpenenenne KIIJl narpeBarens.

14. MccnenoBaHre MarHUTHOTO B3aUMOJIEVCTBUS TOCTOSIHHBIX MArHUTOB.

15. I3yyeHne MarHUTHOTO MOJS TOCTOSIHHBIX MArHUTOB IPU HMX OOBEJUHEHUHM U
paszencHun.

16. MccnenoBanue 1EWCTBHS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPETIKY.

17. ONBITHL, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIBI B3AMMOJEHUCTBUS KaTYIIKH C TOKOM
Y Mar"uTa OT CHJIbI TOKa U HAIPaBJICHUs TOKA B KaTYIIKE.

18. I3yueHue AeiCTBUS MarHUTHOT'O TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U u3y4eHue padoThl AIEKTPOJBUTATENS.

20. M3mepenne KIIJI anmekTpoaBurareibHOW yCTaHOBKH.

21. ONBITEL IO UCCIIEIOBAHUIO SIBJIICHUS JJIEKTPOMAarHUTHOW WHAYKIMHU: HCCIEAOBaHUE
M3MEHEHUI 3HAYEHUS U HalPABJICHHUS] MHAYKIIMOHHOTO TOKA.

9 KJIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe ABuKeHHe. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh
MEXaHMYECKOTO JBWKEHHUA. PaBHOMEpHOE mpsAMOIMHENHOE nBWXkeHne. HepaBHomepHOE
NpAMOJIMHEWHOE JBUXEHHE. CpenHsss U MCHOBEHHAs CKOPOCTh Tejla MPU HEPABHOMEPHOM
JBUKECHUHU.

Yckopenne. PaBHOyckopeHHOe mnpsiMonmHEHHOe naBmxkeHHe. CBoOOJHOE MajcHHE.
Onpitel [Nanumes.

PaBHOMepHOE ABMKEHHE MO OKpY)HOCTHU. [leprnoa u yactora obparmieHus. Jlunelinas u
yrJioBasg CKOpocTu. LIeHTpoCcTpeMHUTETBLHOE YCKOPEHHE.

ITepseiit 3akoH Herorona. Bropoii 3akon Hetotona. Tperunii 3akoH Hetotona. [TpuHnmn
CyHEPIIO3ULIAN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: cuiia TPEHUS CKOJIbKEHUS, CHJIa TPEHUS
TOKOS1, APYTUE BUJIBI TPEHHUS.



Cuna TSKECTHM M 3aKOH BCEMHUPHOIO TATOTEHHs. YCKOpPEHHWE CBOOOTHOTO MaJCHHUS.
JBuxenue miader Bokpyr Comnua. IlepBas kocmuueckass ckopocTb. HeecomocTh
IIEPErpy3KH.

PaBHOBecre MatepuaibHOM TOYKH. AOCOMIOTHO TBEpPHOE Teino. PaBHOBecue TBEPAOTO
TeJIa C 3aKPEIUIEHHON OChIO BpallleHuss. MOMeHT cuiibl. LleHTp TsxecTH.

Nmnynsc Tena. U3meHenue ummyibca. UMITyabC cuiibl. 3aKOH COXPAHEHHSI MMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanudeckass paboTa U MOUIHOCTb. PaboTa cun TsxkecTu, ynpyroctu, Tpenus. Cs3b
sHeprud u paboTsl. [loTeHIManbHas AHEPrus Tea, MOAHITOrO0 HaJ MOBEPXHOCTHIO 3EMIIH.
[ToreHunanbHass »dHEprus cxartoil npyxkuHbl. Kunernueckas osHeprus. Teopema o
KHMHETUYECKOW SHEPTUH. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPIHH.

Jemoncmpayuu.

1. HabGmrogeHne MexaHMUeCKOTo JIBIXKEHUS TeJla OTHOCUTEIIBLHO Pa3HbBIX TeJl OTCUETA.

2. CpaBHeHHME MMyTEWd U TPACKTOPHUM ABHIKEHHS OJHOTO M TOTO K€ TeJla OTHOCHUTEIIBHO
pPa3HBIX TEJI OTCUYETA.

N3mepenne CKkOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBUKEHUSL.

HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HaGnronenue nBuXeHUS Tela Mo OKPYKHOCTH.

HaGnronenne MeXxaHWYECKHUX SIBICHHM, MPOUCXONAIIMX B CHUCTEME OTCYETa

«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUYKEHUU OTHOCHTEJIbHO KaOWHETa

(u3uKu.

7. 3aBUCHMOCTb YCKOPEHHS Teja OT MACChI TeJla U JEUCTBYIOIIEH HA HETO CHUJIBI.

8. HaOmronmenue paBeHCTBA CUJT TIPU B3aUMOCHCTBUU TE.

9. M3MeHeHue Beca Tena npu yCKOPEHHOM JBUKEHUH.

10. [Iepenaya nMmysbca Mpyu B3aUMOJIEUCTBUU TEN.

11. [IpeoOpa3zoBaHus SHEPTUU NPU B3aUMOICHCTBUU TEll.

12. CoxpaHEHHUE UMITYJIbCA TPU HEYIIPYTOM B3aUMOJCHCTBUHU.

13. CoxpaHeHHe UMITYJIbCa TIPHU a0COIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HabnroeHne peakTUBHOTO ABUKEHHUS.

15. CoxpaHeHHe MEXaHUYECKOW SHEPTUU MPU CBOOOAHOM IaJICHUU.

16. CoOXpaHEHHE MEXAaHUYECKOW SHEPTUU ITPU ABMKEHHUH TEJIA MO AEHCTBUEM NIPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1. KoHcTpynpoBaHue TpakTa ISl pa3sroHa W JAJbHEWIIEr0 PaBHOMEPHOTO JIBHXKECHUS
IapUKa WU TEJIEHKKH.

2. OmpegneneHne cpelHEld CKOPOCTH CKOJIbXEHUs Opycka WM JBHXKEHHUS IIapuKa Mo
HAKJIOHHOM TIOCKOCTH.

3. OmnpezneneHue yCKOpPEHHUs Tejla NPU PaBHOYCKOPEHHOM JIBXKEHUHU IO HAKIOHHOM
IIJIOCKOCTH.
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10.

11.

HccnegoBaHue 3aBUCMMOCTH IYTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBH)KEHUH
0e3 HayaIbHON CKOPOCTH.

[IpoBepka TrumoTe3bl: €CAUM IPU PABHOYCKOPEHHOM JIBJKEHMH O€3 HadajabHOU
CKOPOCTH IIyTH OTHOCATCA KakK pPsJ HEYETHBIX 4YHUCEI, TO COOTBETCTBYIOIIHE
IPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHUS OT CHJIbI HOPMaJIbHOTO
JIABJICHUS.

Onpenenenne korppuIMeHTa TPEHUS CKOJIbKEHMSL.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenne paOOTBl CWJIBI TPEHUS IPU PABHOMEPHOM JIBJKEHUHM Teja IIO
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenne pabOTHl CWIBI YNPYTOCTH IPU MOABEME Ipy3a C HCIOIb30BAHHEM
HETOJBUKHOTO U MOJIBUXKHOTO OJIOKOB.

N3yuyeHue 3aK0HAa COXPaHEHUs SHEPTHH.

Mexanudeckue KoJ1e0aHMsA U BOJIHBI.

KonebarenbHoe aBmxeHue. OCHOBHBIE XapaKTEPUCTUKH KOJ€OaHWl: MepUuo, 4acToTa,
aMIUIATyAa. MaTeMaTH4ecKuid W TPYKWHHBIA MasTHUKHU. [IpeBpamieHue »sHEpruu npu
K0J1e0aTEeIbHOM JIBHKEHUU.

3aryxaromue koieOanus. BoinyxkaeHnsle koieOanus. Pesonanc. Mexannueckue BOJIHBI.
CBouCcTBAa MEXaHMYECKMX BOJIH. lIpomonpHble W moOnEepeyHble BOJHBL. J[IMHAa BOJHBI U
CKOpPOCTh €€ pacnpoCTpaHEHHs. MexaHW4yecKue BOJHBI B TBEPAOM TENE, CEHCMHYECKHUE

BOJIHBI.

3ByK. [ pOMKOCTB 3ByKa 1 BbIcOoTa ToHA. OTpaxkeHue 3Byka. MH(ppa3ByK U yJIbTpa3BYK.
Jlemoncmpayuu.

1
2
3
4.
5
6

Habnronenue konebanuii Tea moja 1eMCTBUEM CHIIBI TSXKECTH U CHIIBI YIIPYTOCTH.
Ha6nronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.

Habmronerune BoIHYXICHHBIX KOJICOAHHWI M pe30HaHCA.

Pacnpoctpanenue npo10IbHBIX U MTOMEPEYHBIX BOJIH (HA MOIEIH).
Ha6nronenue 3aBUCHIMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHM PE30OHAHC.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

Omnpenenenre 4acTOTHI U MEpUOIa KOJIOaHUN MAaTEMAaTHYECKOTO MasITHUKA.
Omnpenenenre YaCTOTHI U MIEPUOIa KOJICOaHUH NPYKUHHOTO MasiTHUKA.
UccnenoBanue 3aBUCUMOCTH TiepuoAa KoJeOaHUN MOABEIIEHHOIO0 K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEPUOIAa KOJICOAHUI TIPYKUHHOTO MasTHUKA OT MacChl
rpysa.

[IpoBepka HE3aBUCUMOCTH Tepuoaa KojeOaHwil Tpy3a, MOJBEHICHHOTO K HUTH, OT
Macchl Ipy3a.



6. OmbpITHI, JEMOHCTPHUPYIONIUE 3aBUCHMOCTh TEpHOJA KOJEeOaHUW MPYKHHHOTO
MasiTHUKA OT MAcCChl IPy3a U KECTKOCTH MPYKUHBI.
7. W3MepeHue ycKkopeHus cBOOOJIHOIO MaJeHUsI.
JJIEKTPOMATHUTHOE 10JIe U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE MOJ€. DJIEKTPOMATHUTHBIE BOJHBI. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BonH. [llkama »JIEKTpPOMAarHUTHBIX BOJIH. MCMONIB30BaHUE 3JIEKTPOMATHUTHBIX BOJH IS
COTOBOM CBS3H.

DneKTpoMarHuTHas rnpupoaa ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3yyeHue CBONCTB AJIEKTPOMATHUTHBIX BOJH C MIOMOIIBI0 MOOMIILHOTO Tele(oHa.

CeeToBbI€ SIBJICHHS.

JlyueBass momenb cBera. Mcrounuku cera. [IpsMosiMHENHOE pacnpOCTpaHEHHE CBETA.
3atmenns Connua u JIynsl. Otpaxenne ceta. [1nockoe 3epkano. 3aKOH OTpaXEHUs CBETA.

[Ipenomiienne cBera. 3akoH mpesiomyieHUs cBeTa. [loJIHO€ BHYTpEHHEE OTpakKEHHUE
cBera. Mcnosib30BaHKE NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xox nydeit B smnH3e. OnTudeckas cucreMa (oroamnmapara, MUKPOCKOIA U
Teneckona. ['ma3 kak onTudeckas cucteMa. bianm3opykocTs U JanbHO30PKOCTb.

Paznoxenue Oenmoro cera B cnekTp. OmnbiTel HetoToHa. CnokeHHE CHEKTPaIbHBIX
1BeToB. Jlucnepcus ceera.

Jlemoncmpayuu.

[IpssMonuHEHOE pacCIpOCTPAHEHUE CBETA.

OtpaxeHune cBeTa.

[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnrTuueckuii CBETOBOI.

Xon nyyei B coOuparolieit JImH3e.

XoJ Iy4yer B pacCEenBaIOIIEH JINH3E.

[Tony4yenue n300pakeHUi ¢ TOMOLIBIO JTUH3.

[Tpuntun aeictBus hoToanmapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Moaens riiasa.

11. Pa3noxenue 6e10ro cBeTa B CIEKTP.

12. [lony4yenue 6e10ro cBETa MpH CI0KEHUH CBETAa PA3HBIX I[BETOB.
Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH YIJIa OTPAXKEHUSI CBETOBOIO JIyda OT yTJia MaJICHHUS.
2. M3yuenune xapakTepUCTUK N300paKeHUs MIPEAMETA B TUIOCKOM 3€pKaJie.

L O N o U A WwWwN R



3. HccinenoBaHue 3aBUCMMOCTH yria NPeIOMJIEHUS] CBETOBOTO JIy4a OT yrjla NaJeHus Ha
I'PAHUILIE «BO3TYyX—CTEKIIOM.
[Tomy4yenune n300paXkeHUH C TOMOIIBI0 COOMPAFOITICH JTNH3HI.
Omnpenenenre (OKYCHOTO PACCTOSHUSI U ONTUYECKOM CHIIBI COOMPAIOIEH JIMH3BI.
OnbITHI TTO Pa3JIOKEHUIO OEJIOT0 CBETA B CIEKTP.
OnpITEl MO BOCHPUSATHIO LIBETA MPEAMETOB MPU WX HAOIIOJEHUU YEpe3 LIBETOBBIC
(UIBTPBI.

KBanToBbIe iBJICHUSA.

OnswiTel Pe3epdopaa u mnanerapuas mojenb atoma. Mogens aroma bopa. Mcnyckanue n
noryionieHue ceeta atoMmoM. KBaHThl. JInHEYaTbie CIIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oera- W ramma-usnydeHus. CTpoeHHE aTOMHOTO sapa.
Hyknonnas mopmens aromHoro siapa. M3orombl. PagmoaktuBHBIE mnpeBpamenus. [lepuon
MOJIypacraia aTOMHBIX SIIEP.

SnepHbple peakuuy. 3aKOHBI COXPAHEHHUs 3apsAJOBOrO M MACCOBOIO YHCEN. ODHEPrus
CBA3M aTOMHbIX sjaep. CBs3b Macchl M 3Heprud. Peakuuu cuHTE3a W JEIEHUS SAeEp.
Nctounnkm sneprun ConHIA U 3BE3I.

SAnepnas sHepreTuka. [[elicTBUsA paAMOAKTUBHBIX W3JIyYCHUHN HA )KUBBIE OPTaHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3IIY4YEHHUS U MOTJIOICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTp BOmopo/a.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5

6

N o v s

PaboTa cuéTunka HOHUBHPYIONTUX U3ITYyUCHUH.
. Perucrpanus n3nydeHuss IpUpOAHBIX MUHEPAJIOB ¥ IPOJYKTOB.

Jlabopamopnuie pabomel u onvimol.

1. HaGnrogeHue CruIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE SHEPIMM YACTHIBI 110 TOPMO3HOMY MyTH (II0

doTorpadusim).

3. HM3MepeHue painoakTUBHOTO (OHA.

IHoBTOpHUTE/IBLHO-00001AOIIUI MOAYJIb.

[ToBTOpHUTENHEHO-0000IIAIOMINKA  MOIYJIb MpPEJHAa3HA4YEeH [ CHUCTeMaTH3aluud U
000OLIEHUs] TPEIMETHOrO COAEpX aHUsl U OMNbITa ACSITEIBHOCTH, MNPUOOPETEHHOTO NpHU
M3Y4YEHHUU BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKHM K OCHOBHOMY T'OCYIapCTBEHHOMY
AK3aMeHy Mo (puU3uKe JUisi 00yUJaroIMUXCsl, BHIOPABIINX 3TOT yUYE€OHBIHN MpeaMeET.

[Ipy wW3yyeHUHM [aHHOTO MOJYJIA pPEAIU3yIOTC U CHUCTEMaTU3UPYIOTCS BUIbBI
JEsITeIbHOCTH, Ha OCHOBE KOTOPBIX OO€CleYnBaeTcsi JOCTH)KEHHE TMPEAMETHBIX H
MeTanpeIMETHBIX TUIAHUPYEMBIX Pe3yIbTaToOB 00y4YeHHs], (POPMUPYETCS €CTECTBEHHOHAYYHASI
IPAaMOTHOCTh. OCBOEHHE HAy4YHBIX METOJOB HCCIIEJOBAaHUS SIBJICHUN NPHUPOABI U TEXHUKH,



OBJIAJICHUE YMEHUSMU OOBACHATH (PU3NUYECKUE SIBICHUS, MPUMEHAS IMOJTYYCHHbIC 3HAHUS,
pemarh 3a1a4M, B TOM YHCJIE KAYECTBEHHBIE U KCIIEPUMEHTAIIbHBIE.

[IpuHIMNIMATBEHO AESATEIBHOCTHBIM XapAKTEp JAHHOIO pas3jena peain3yercs 3a CUET
TOT0, YTO 00YYaOIIKECs BBIMOIHSIIOT 33aHNs, B KOTOPBIX UM IIPEAJIAraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHUN paclo3HaBaTb M HAy4YHO OOBACHATH (PU3NUYECKHE
SABJICHUS B OKPYKAIOIIEH IPUPOJIE U ITIOBCETHEBHOM KU3HU;

MCIOJIb30BaTh HAYYHBIE METO/bI UCCICIOBAHUS (PU3UUECKUX SIBICHUI, B TOM YHCIIE IS
IIPOBEPKU TMIIOTE3 U MOJYYECHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4yHble OCHOBbl Hauboyiee BaXHBIX JOCTH)KEHUH COBPEMEHHBIX
TEXHOJIOTH, HAIIPUMEP, TPAKTUYECKOI0 UCIOJIb30BAHUS Pa3IU4YHbIX NCTOYHUKOB YHEPTUH HA
OCHOBE 3aKOHAa ITPEBPALLECHUS U COXPAHEHHUSI BCEX U3BECTHBIX BUJIOB SHEPIUU.

Kaxnas w3 TeM JaHHOrO MOIYJsl BKJIKOYAET OSKCHEPUMEHTAIBHOE HCCIIEI0BAHUE
obOoOmatoniero xapakrepa. Moaynb 3aBeplliaeTcsi HPOBEJCHHUEM JUAarHOCTUYECKOW U
OLIEHOYHOI paboThl 3a KypC OCHOBHOT'O 00111ero 00pa3oBaHMUsL.



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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyueHus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHuUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THUYECKUX IPUHLHUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (U3MYECKOW HAyKM KaK MOULIHOTO WHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a JKM3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOro IOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOMMX B TOM YHCIEe M (PU3MUECKHUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMS Ha MPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajgad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCJICICTBUN [T OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHME TJI00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelieHus;

e 8) amanTanmuum K HM3MEHSIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
IPOCKTOB (DM3UYCCKOW HAIPaBICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUIM
APYTHX;

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITETIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHMI U KOMIIETEHTHOCTEH B 00JacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOCHHUS TpoTrpaMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIINNA, OCHOBAHHUS TSI
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
JAaHHBIX U HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUCCKUM SIBIICHUSM;
BBISIBJISITH TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CMOCOO pelieHus y4dyeOHOW ¢u3udYecKon
3amaun (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTEH 10 CAMOCTOSITENBHO COCTABJIICHHOMY IUIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIHO (hOPMYJIHPOBaTh 000OIEHNS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METOJbl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJIBHYIO (OpPMY MPEICTABICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJauyl  HECIIONKHBIMH
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX IaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPAKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMCHBMEHHBIX TEKCTaX;
MyOJINYHO TIPECTABISTH PE3YJIbTAThl BEITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyadbHOW pabOTBI TpPHU PEUICHUH KOHKPETHOH (hU3NUecKo
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO pe3yiIbTaTa o
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATBCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOATENBHO COCTABJIAThH aJTOPUTM PeleHHs (PU3UUECKON 3aauu UK
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS)  Ppe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MUecCKOro UCCIEJOBaHWS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUS BellecTBa (TBEpOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEeKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh sABieHus (auddy3us, TEMI0BOE JABUKECHHE YACTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEepeAadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamu, arMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (UBUYECKUX  SBICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUSA C PAa3JIMYHBIMU CKOPOCTAMHM B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJAEC U TEXHUKE, BIIUSHUE
aTMoc(epHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHH;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tela, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KHUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWJbl, KOY(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaThb  (U3MUECKUH  CMBICI  HUCIOJIB3YeMBIX  BEJIMYMH, HX
000O3HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (DM3UYECKUX BEJIIMYUH;
XapakTepu30oBaTh CBOWCTBA Tes, (DU3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHS CHII (BAOJb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TOE€ TPAaBUJIO» MEXAaHHKH, 3aKOH COXPAHEHHUS MEXaHWYECKOU
SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBS3bIBAIOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH POBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIE
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000PYAOBAHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHW [IBJKEHMS Tela, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaThb YCTAaHOBKY U
BBIMOJHATh M3MEPEHUs, Clenysl MPeajoKEHHOMY IUIaHy, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIOKEHHBIX Ta0NHIl U TPadUKOB, JENaTh BBIBOJBI MO pPE3yJbTaTaMm
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE NICKOMOW BEJTMYMHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phluar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (PM3MYECKHUX SBJICHUN U HEOOXOAUMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH JIJ1s1 oOecrieueHnsi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CPAaBHEHUsI PA3JIMYHBIX HCTOYHUKOB BBIJEIATH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JIUTEPATypy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetn MHTEpHET, BIageTs mpuéMaMu KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHUS O pe3yjbTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUWHBIN anmapat Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE ITPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
O0513aHHOCTH B TPYIIIE B COOTBETCTBUHU C IIOCTaBJICHHBIMH 3aJa4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeETa, HACHIICHHBIA W HEHACHIICHHBIA TMap, BIAKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE IOJIE, IPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3anusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MAarHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHTYKIIHS)
[0 OINWCAHWID HMX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SBJICHUM B
OKpY’)KalollleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKUE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoaOCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUloTa
IUIaBJICHUS, yJelbHAas TeIUioTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOM



MAaIllMHbI, OTHOCUTEJIbHAS BIIAXKHOCTHb BO31yXd, JJIEKTPUYECKHM 3apsn,
Cuja TOKa, DJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOT0  TOKAa), TMPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMSA JHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NMPAKTUKOOPWEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKUX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAU3a
YCJIOBHUS 3aJauyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHHs] 3aJaud, BBIOMpATh 3aKOHBI U (POPMYJIBI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys ONHCAHHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHUSI UCCIIENOBAHUS, A€IaTh BBIBOJIBI;

IPOBOJUTH OMbBITHI 1O HAOJNIONECHUIO (PU3MYECKUX SIBJICHUM WU
¢u3nyeCKuX CBOWCTB TeN (KaNMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPATYPhl KUAKOCTH U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJiM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HA MPOBOJHHUK C TOKOM, CBOWMCTBA A3JEKTPOMArHWTa,



CBOMCTBA 3JEKTPOJBUTATENS TMOCTOSHHOTO TOKa): (opMyIaupoBaTh
IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXXKHOCTH BO3/yXa, CHUJIbl TOKA, HAIPSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JpYyrol C  UCHOJIb30BAaHUEM  TMPSMBIX  H3MEpPEHUN  (3aBUCUMOCTH
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAN TOMEPEYHOro
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMUKOB): IUIAHUPOBATh HCCIIEOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHBbIE HU3MEpPEHUs] (PU3NUECKUX BEIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUiIa TEXHUKK 0€30MaCHOCTH TIPH padoTe C J1ab0paToOpHbIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETP, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKON HHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
(duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mocinea0BaTeIbHbBIM U MapalljieIbHbIM COCTUHEHUEM DJIEMEHTOB,
pasznuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOIUTH  MpUMEPHl  (HAXOAUTh HMHGPOPMALMIO O  MpUMEpax)
IPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecrieyeHus: 0€30MacHOCTH MPHU OOpaIllEeHUH C MpUOopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW W IIyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJIb30BATh MPHU BBITIOJIHEHUH YyUE€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl cetr MHTEpHeT, BilageTh NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCIE MYOIMYHO NPEACTABIATh PE3YyJIbTaThI
MPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOXK/IaTh BBICTYIUICHHE IIPE3CHTALNEN;

IpPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (U3HMUECKUX
IPOLIECCOB paclpenesaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEIUTH 34 BBINOJHEHUEM IUIaHa JCUCTBUI U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAaThb COOCTBEHHBIM BKIaJI B
NEeATEIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
MPOSIBJISISI TOTOBHOCTh pa3peliaTh KOH(IUKTHI.

K xoHIty 00ydeHus B 9 kJacce npeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBHXKEHUS, Aedopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJHBI, 3BYK, WH(Pa3BYK M YJIbTPa3BYK, JJICKTPOMATHUTHBIC BOJHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, ajibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE [BIKEHHE, CBOOOIHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PeaKTUBHOE IBIDKCHHE, KoJieOaTeIbHOE NBIKCHHUE (3aTyXarolue |
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacCIpOCTpaHEHUE, OTPAKECHHE W IMPEIOMIICHUE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYeHHUsI) TI0 OMTMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBEI, ABMKEHHUE TIaHeT COMTHEYHOU CHCTEMBI, PEaKTUBHOE
JBIDKEHUWE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTMYECKOE JIEWCTBUE BHUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaguOaKTUBHBIN ()OH, KOCMHUYECKHE JIydH, PAJUOAKTUBHOE H3TydCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIE CBOMCTBA TEl M (PU3MUCCKHUE SBJICHUS, UCIIOJIB3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh TeJlla IpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUS, BEC TeNa, HMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOoJHAs MEXaHWYecKas >HEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, TJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPH OTHUCAHUHU
MPaBUJIBLHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
0003HAaUEHUsI W €IUHUIIBI (PU3MUYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCa, 3aKOHBI OTPAKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEIN



OpU SJAEPHBIX PEaKIUsAX, IPU ATOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl U CBOICTBA TEN, B TOM YHCIEC U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE TSI PEUICHHS], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEIINONOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHUSl HHEPruM, 3aBUCUMOCTb NEPHUOAA KOJeOaHUN NPYKUHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHsI MpeaMeTa B COOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOTO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Oompeaenss
CpelHee 3HaYeHHE U3MepsIeMOol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM NPAMBIX HM3MEPEHUM (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MpEeIoMJICHHs OT yIJia



najieHusi): TIUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpH PaBHOYCKOPEHHOM JBUKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHMYECKass Cujia COOMparled JIMH3bL, PaJUOAaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

cOOJII01aTh MpaBUJIa TEXHUKU 0€30MaCHOCTH IIPH padoTe C 1ad0paTOPHBbIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUusA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
OpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpArOLIEH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH MPU OOpaIlleHuH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (OPMYIHUPYSI MOMCKOBBIN 3allpoC, HAXOAUTh



MyTH OTNpEAeNIEHUs] TOCTOBEPHOCTH MOJyYeHHON HH(OpMAaIK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEJIBHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTEpHET, BinafeTh NpUEMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
1 M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cua. Bt it 14 1 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Alaperine KuaKoCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMochepHOe AaBICHHe 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 2 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 400Ta H MOUHOCTS 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 HpocTsie MexarHsMEI > . https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaireckast SHepris 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DNIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tela 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 UIEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. Gusndeckue
SIBJICHUS

MeXﬁHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEITUINHEI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TEMITEPATYPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TeMmeparypbl"”

Kaxk ¢usuka u gpyrue ecteCTBEHHbIE
HAaYKH U3Y4aroT IPUPOY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIeCKuX
SIBJICHUH C TTOMOIILIO MOJIEIeH

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTH TOJIETA IMapHKa,
MYIIEHHOI'O TOPU30HTAJIBHO, TEM
OoJpIIIe, YeM OOJIbIIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOECHUE bubmorexa LHOK
a IHHE TUCKD P https://m.edsoo.ru/ff09fe0a
BEIlECTBA
8 JIBr>KeHUE 4acTHIl BEIICCTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
rasoB»
10 ArperatHble COCTOSIHUSI BEIIECTBa
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN
BOJbI
MexaHH4UecKOe OBIKEHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuet myTH 1 BpeMeHU IBIKECHUA bubmnorexa [IOK
yr p g https://m.edsoo.ru/ff0a0ae4
HNuepnus. 3aKoH HHEPLIUH.
15 B3aPII)MOIleﬁCTBHe TeJ‘IpKaK MIpUYHHA bubmnorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBFKCHHS Tell
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00BbeEMa TeJla [0 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTH TBEPAOTO TEIIA»

Pemrenue 3agad mo treMme "I1IOTHOCTE

bu6mmoreka [IOK

18 BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoeicreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopnas padota «3yueHue
20 3aBHCHUMOCTH PACTSKCHHUS
(nedhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOM CHITBD)
21 SBnenne Tarorenus. Cumia TSKECTH
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoi Tena. Bec tena. Pemenue bubmorexa HOK
" " https://m.edsoo.ru/ff0al1778
3amad o teme "Cuiia TsKecTu
93 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnnorexka [JOK
dusnuecKre XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 Hswepettne ci. JlisamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HallpaBJICHHBIX
26 10 OJHOM H?)ﬂi:i)ﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHoOpeiicTBYIOIAs CHIT
97 Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAS CHIT"
28 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmnoreka [JOK
Tpenue B npUpose U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabota «3yueHue bubnmoreka [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 N o
PaBHOJEHCTBYIOLIEH CUIIBI
Pemrenue 3agau mo remam: «Bec

31 tenay, «['paduyueckoe n3o0pakeHue bubnnoreka [JOK
cuny, «Cunbly, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KontponbHas paboTa mo TeMam:
«MexaHu4yecKkoe IBHKEeHHe), «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduuaeckoe n3odpakeHUe CUID»,
«Cubl»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJINYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JaBieHwne raza. 3aBHCUMOCTD

34 JaBIIEHUS ra3a oT 00bEMa bubmmorexa [TOK

’ https://m.edso00.ru/ff0a2376
TeMIIEePaTyphl
Ilepenaya naBieHusT TBEPALIMUA
35 TeJ'II;MI/I SKHUIKOCTSIMU 1 f")aSaMI/I 3akoH bubmmorexa [TOK
i ) https://m.edsoo.ru/ff0a25b0
ITackams
JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK

36 .

BBI3BAHHOE JICCTBHUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau no teme «Jlapnenue B bu6mmorexa [IOK
JKUJIKOCTH U Ta3e. 3akoH ITackansa» https://m.edsoo.ru/ff0a2826

38 Coobmarommuecst Cocy bl bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970
bubmuorexa [JOK

39 Tunpasniieckuii npecc https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
XKHUJKOCTHBIN HacocC
Atmocdepa 3emmu. [Tpuannbt
CYLIECTBOBAHHUS BO3 HOU
41 }(i)m " 3 3 IIYH:I/IMOCTI) bubnuorexa LIOK
ODOTIOHI SEMIIH. SaBH https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 Bec Boszyxa. Ammocheproe nasene https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMOChEpHOTO JaBICHHUS. bubnuorexa [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEPHOTO
44 BHCHMOCTD aTMOCGepHOT OBHEM bubmuorexa [JOK
FIABJICHI OT BLICOTBL HAL YD https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmochepHoe bubnuoreka [IOK
45
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad no reme
"ATtmocdepHoe naBieHue"”
eicTBHE ocC a3a Ha
- Jle#icTBHE KUJAKOCTH U Ta3a H BuGmiorexa LIOK
HTOTPYREHHOE B HIX TEIIO. https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «OnpeneneHue
48 BBITAJIKUBAIOIIEHA CUJIBL, bubmuorexa [JOK

JEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B KHUJIKOCTb)»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCMOCTH Beca
Tesa B BOJie OT 00bEMa MOTpyKEHHOM
B JKUJKOCTh YaCTH TeJIay

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

51

IImaBanue ten

Jlaboparopnas pabota
"KoHcTpynpoBanue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOAKH U
omnpezeneHue e€ rpy30noabEMHoOCTH"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3a96

52

Pemenue 3amau no remam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEpABIX T, KUAKOCTEH
Y Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckasi paborta

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

54

55

MormnocTs. EquHUIBI MOIITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM Mpu
HOoabEME IO JIeCTHHUIE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

[Ipoctele MexaHu3MBI. Peryar.
PaBHOBecue cun Ha peiuare

57

58

KonrtponsHas pabora no teme
«JlaBrieHME TBEPBIX TN, KHUIKOCTEH
1 ra3oBy» / Beepoccwuiickas
IpoBepoyHas pabora

PesepBHelIit ypok. Pabora ¢ TekcTamu
1o Teme «/laBinenue TBEPABIX TeE,

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

XKUJKOCTEH U Ta3oBy» / Becepoccuiickas
poBepouHas paboTa

59

Peruaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopnas pabota
«HMccienoBanue ycioBHi paBHOBECHS
pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

61

62

Pemrenue 3agad mo teMe «Y CJI0BUSA
paBHOBECHSI pbIYara

Koaddurment nonesnoro aeicTpust
MexaHu3ma. JlaboparopHas pabora
«3mepenue KII/ nakinonHoi
IJIOCKOCTH

Pemenue 3agau mo teme "Padorta,
motHocTh, KITI"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanunyeckas SHEpIHsl.
Kunernueckas u noTeHaibHas
SHEPIUs

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

65

66

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT IO TEME
"DKCIEpUMEHTAIBHOE OIIPENEICHHE
U3MEHEHUS KUHETUYECKON U
MOTEHLIMAJIbHON YHEPTUH NIPU
CKaThIBaHUH TeJa 110 HAKIOHHOM
IIJIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

67

PesepBHbIii ypok. Pabora ¢ TekcTamu

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMe "MexaHnyeckoe IBUKeHue"

https://m.edsoo.ru/ff0adee6

68

PesepBHbIii ypok. Pabora ¢ TekcTamu
no teme "Pabora. MomHoOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSIHHIMA 1
BEIIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaThue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHUII
9 Buytpennss sueprusi. Crioco6st 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976

13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEI1I000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacyer konmuecTBa TEIOTHI,

15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIEISIEMOT0 UM TIPU OXJIAXKICHUU

16 JlaboparopHast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IeibHas TEIioTa bubnmnoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBAHHE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIIEHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienue. Y nenpHas temiora bubmuoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs M KOHJICHCAIUH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJIbHOM BJIaXKHOCTH Bo3ayXa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amau Ha onpeencHue
BIJIQYKHOCTH BO3/TyXa

[TpuHIMIBI paOOTHI TETIIOBBIX

nsurareneif. [lapoBast TypOuHa.
JlBurarenb BHYTPEHHETO CTOPaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3aILIATA
OKpY’Karollel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo teme
"TermmnoBble siBIcHUA. 3MeHeHne
arperaTHbIX COCTOSIHMI BeriecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsiios.
33 OnemeHTapHbI 3apsn. CtpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JIEKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0
36 cymectBoBanus. Mcrounnku bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U JUDJIEKTPUKA"
39 DNEeKTpUYECKUM TOK B MeTaJljIax, bubnmnoreka [JOK
JKUJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6nmoreka [JOK
41 "N3mepeHue U peryiupoBaHue CUIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HANIPSKEHUE.
BoasT™metp. JIaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOLIAIH https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma i1 ydacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlaGoparopHnas pabota
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnengoBarenbHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHas pabora "IIpoBepka

48 MIpaBUJIA CIIOXKEHUS HANIPSHKEHUN ITPU 1 bubnnoreka [JOK
[IOCJIEI0BATEIILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padora "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeTMHEHUHU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akoHa Oma 1 pa3InyHoOro
ATA P https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "Onpenenenue
52 a60prl u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquKoro Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIS U MTOTpeOuTen
53 3IIEKTPUUYECKOU SHEPTUU B OBIT bubnmorexa LOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
54 ITocTosIHHEIE MAaTHUTEI, UX
B3aUMOJECHCTBUE
Ypok-uccnenosanue "M3yuenue bubnmnorexa [JOK
35 o "
MOJIEU ITOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoOeE I10J1e
56 3eMIIH U €ro 3HaYeHue JUIS )KU3HU Ha bubmnorexa [IOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIeKTpUIECKHUE 3apAab.
57 3apsHKEHHBIE TeJl:a U UX ’ bubmmorexa LOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBIIN
AIEKTPUUYECKUN TOK"
KonTponbHas pabota mo Teme
"DHIEeKTPUUECKHE 3aPsIIbI.
P P Bu6nuorexa LIOK
58 3apsKEHHBIE Tella U UX

B3anMoiericTBUS. I1oCTOAHHBIN
anekTpuueckuii Tok" / Beepocceuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
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https://m.edsoo.ru/ff0abea8

npoBepouHas paboTa

59

60

61

62

63

64

65

PesepBHbIil ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

OnbIT OpcTeaa. MarautHoe nose
AIEKTPUIECKOTO TOKa MarHuTHOE
T0JI€ KaTYIIKH C TOKOM

[IpuMeHeHne PJIEKTPOMArHiuTOB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUsI MArHUTHOTO
TOJIs1 HA MPOBOJHUK C TOKOM"

DNeKTpOABUTATENb TOCTOSIHHOTO
Toka. Micnonp3oBaHue
JIEKTPOBUraTeneil B TEeXHHYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 u3ydeHue
paboTHI AJIEKTpoaABUTATENS "

OmnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

OnekrporeHeparop. CriocoOb!
MOJTYYCHHUS DIICKTPUUYCCKON DHEPTUH.
DJEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

[ToaroroBka K KOHTPOIBHOU paboTe
110 TeMe "DIIEKTPUUECKHE U

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MArHUTHBIE SIBJICHUS"

KonTponbnas pabota no teme

66 "DJIEKTPUUECKHE U MarHUTHBIE 1 Bubmaorexa ITOK
P | https://m.edsoo.ru/ff0ach14

SIBJICHUS
PesepBHblit ypok. Pabota ¢ Tekctamu bubnmoreka [JOK

67 1
o teme "TemnoBele aBaeHus" https://m.edsoo.ru/ff0accbe

68 PesepBHblii ypok. Pabora ¢ Tekctamu 1
o teMe "MargautHele BiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
1 68 14.5

[NPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KIIACC INOYPOUYHOE IINTIAHUPOBAHMUE (mpumecmpuoi)

KounyecTBO 4acoB JarTa uzydyenus 0P
Tema ypoka Bcero KP 1P Ilo nnany = dakTu4e
CKH
Mexanunueckoe JBrxkeHue. MarepuaiibHasi TOUKA. 1
bubnunorexa LIOK
Cucrema orcuera. OTHOCUTEIBHOCTh MEXaHUUYECKOTO 01.09
https://m.edsoo.ru/ff0ad474
JBHKCHHS.
PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKEHHUE. 1
HepaBHoMmepHoe mpsiMosnHelHOe ABmKeHne. CpenHssa u 02.09 Bubmiorexa HOK
P P P P ' https://m.edsoo.ru/ff0ad19a
MTHOBEHHas CKOPOCTb.
[IpssMOnMHENHOE paBHOYCKOPEHHOE IBUKECHHUE. 1 05.09 bubnuoreka [IOK
VckopeHue. ' https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOIMHENHOTO PABHOYCKOPEHHOTO 1 08.09
nsuxenus. ['paduk ckopocTu. '
CBobOoanoe maaenue teia. OneITel ['anues 1 09.09
PaBHOMEpHOE ABMXKEHUE IO OKPYKHOCTH. [lepnon n 1
yactoTa oOpauieHus. JIluneitHas u yriaoBasi CKOPOCTH. 15.09
LleHTpOCTpEMUTETBLHOE YCKOPEHHUE.
1 bubnmorexa LIOK
IlepBriii 3akoH HeroToHA. BeKTOp CHIIHL. 16.09
p P https://m.edsoo.ru/ff0ael76
. . 1 b K
Bropoii 3akon HeroTona. PaBHozelcTByOIIas cuia. 19.09 nommorexa [10

https://m.edsoo.ru/ff0ae612

. 1 bu6muoreka [JOK
Tpernit 3akon Herotona. Cyneprnos CHIL 22.09
PETHH SAKOI LIDIOTOHA. LYIEPHOSHIHA CHL https://m.edsoo.ru/ff0ae72a
1
Pewrenne 3anad Ha npuMeHeHue 3aK0HOB HbroTOHA. 23.09 bubmorexa [OK

https://m.edsoo.ru/ff0ae982



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
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Cuna ynpyroctu. 3akoH I'yka. Pemenune 3agad no reme

bubnunoreka LIOK

11 29.09
«Cuna ynpyroctu» https://m.edsoo.ru/ff0aeb6c
bubnunoreka LIOK
12 | JIP Nel «OnpeneneHue »eCTKOCTH MPYKHUHBD) 30.09 https://m.edsoo.ru/ff0aeca2
13 | Cwuna tpenus. Pemenue 3amay no reme «Cuiia TpeHUS» 03.10 r]?t ?p??n?ﬁﬁﬁ% 0aee28
bub6nmoreka [IOK
14 Cuna tpenus. Pemenue 3anad no reme «Cuia TpeHUS. 13.10 https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
JIP Ne2 "Ompenenenne kodhduirenta TpeHus bubmmoreka [JOK
15 14.10
CKOJIb)KeHUS" https://m.edsoo.ru/ff0af8be
16 Pemenue 3agau mo reme "3akonsl HeroToHa. Crita 20.80 bubnuoreka [{OK
ynpyroctu. Cua tpenus” ' https://m.edsoo.ru/ff0afb8e
Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. bubnnorexa [JOK
17 21.10
YckopeHue cBOOOAHOTO MaJACHHUS. https://m.edsoo.ru/ff0af044
18 Pemenne 3agau mo teme "Cuja TSHKECTH M 3aKOH 2410 bubmmoteka IIOK
BCEMHPHOI'O TATOTEHUS" . ' https://m.edsoo.ru/ff0af5f8
19 [lepBas kocmuueckas ckopocts. HeBecomocTs 1 2710 bubmuoreka [IOK
HEPErPY3KH. ' https://m.edsoo.ru/ff0af33c
20 [ToarotoBka Kk KOHTPOJIBHOU paboOTE MO TEMe 28.10 bu6nmorexa LIOK
"MexaHnnueckoe aBrokeHne. Bzanmoaeiicteue ten'. ' https://m.edsoo.ru/ff0b0408
TpumecrpoBas KP o teme "MexaHnueckoe JBUKEHUE. bu6muoreka [JOK
21 - 03.11
Bzanmoneiicteue Ten". https://m.edsoo.ru/ff0b06ec
PaBHOBecue MaTepuabHOW TOYKU. AOCOIIOTHO TBEPIOE
i . bubmuoreka [{OK
22 Teno. PaBHOBecHe TBEPIOTO TeJla ¢ 3aKPEILIEHHON OCBIO 04.11

BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTH.

https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0aeb6c
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https://m.edsoo.ru/ff0afa26
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bubnunoreka LIOK

23 Pemenue 3amad no reme "MomeHT cuibl. LlenTp TsxecTn" 07.11 https://m.edsoo.ru/ffob02ba
24 Nmnynsce Tena. UMynbe cuiibl. 3aKOH COXPAHEHUS 1011 bubmmoreka [JOK
UMIyJbca. YIPYroe u Heynpyroe B3auMoJIeCcTBUE. https://m.edsoo.ru/ffOb07fa
" " Bu6muoteka [JOK
25 Pemenue 3amad no reme "3akoH COXpaHEHUSI UMITYJIbca". 11.11 https://m.edsooIT[ru/ffObO%C
26 Mexanudeckas paboTa 1 MOIITHOCTb. 17.11 fﬁ?piﬁ?n?f&iifr?/ﬁ%%%
27 PaGora cuibl TsKECTH, CUITBI YIPYTOCTH U CUJIBI TPEHUSL. 18.11 P:St giﬁ?rzzzziﬁaﬁobo dbs
28 Pemenue 3ampay no teme: «PaboTta CHIIBI TSXKECTH, CUITBI 2111
YOPYTOCTH U CUJIbI TPEHUS
29  Ces3b aHEprum U padoThl. [loTeHITMABHAS YHEPTHSL. 01.12
30 Kunerunueckas sneprus. Teopema 0 KHHETUYECKON 02.12 bubnnoreka [JOK
SHEPTUH. 3aKOH COXPAHEHUs SHEPTUM B MEXAHHUKE. https://m.edsoo.ru/ffob0c32
bubnmnorexa [JOK
31 | JIP Ne3 «l3yuyeHue 3aKkOHa COXPAHEHUs SHEPTHUM». 08.12 https://m.e dsoou.ru If0b12fe
32 KonebarenpHoe ABMKEHHE U €T0 XapaKTEPUCTUKHU. 09.12 bubmuoreka [IOK
MareMaTH4ecKuil U NPY>KUHHBIA MAITHUKH. https://m.edsoo.ru/ff0b1858
33 3aryxaromue konebanus. BolHyK1eHHbIE KOeOaHusl. 1512 bubmmnoreka [HOK
Pe3zonanc https://m.edsoo.ru/ff0b20f0
34 VYpok-uccnenoBanne «3aBUCUMOCTh TIEPHOJIa KOJICOAHMI 1512 bubnmnoreka [JOK
OT JKECTKOCTH MPYKUHBI U MACCBI IPYy3a» https://m.edsoo.ru/ff0b197a
35 [IpeBpatieHne sHEPrUM NPU MEXAaHUUECKUX KOJICOAHHUSX. 16.12
36 JIP Ned«Omnipenenenne 4acTOThI U EpUo/Ia KojieObaHu 2712 bubmmnorexa [JOK
MIPYKUHHOT'O MASITHUKA» https://m.edsoo.ru/ffOblaec
37 | JIP Ne5 «IIpoBepka HE3aBHCHUMOCTH MEepHOa KoleOaHun 23.12 bubmuoteka [IOK



https://m.edsoo.ru/ff0b02b4
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https://m.edsoo.ru/ff0b0db8
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rpysa, HOABCHICHHOTO K HUTH, OT MACCEI I'py3a»

https://m.edsoo.ru/ffOb197a

Mexanuueckue BOIHEL. CBOMCTBAa MEXaHUYECKUX BOJIH.

bubnmnoreka HOK
38 HpOl[OJIBHB{e U HonepeqHHve BOJIHBL. MexaHu4yeckue 26.12 https://m.e dsoou.ru 02 1fe
BOJIHBI B TBEPOM Tene. CelicMUYECKUE BOJIHBI.
3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa. 0,5
39 Uccnenosanune «HabmroneHne 3aBUCUMOCTH BBICOTHI 3BYyKa 29.12
OT 4acTOTBD».
40 I'pomKoCTb 3ByKa M BbICOTA TOHA. AKYCTHUECKUN 30.12
pEe30HaHC.
41 Ypok-koH(pepenmus "YapTpa3Byk U HHPPa3BYK B 1 0901 bubnmnorexa [JOK
MIPUPOJIE U TEXHUKE'. https://m.edsoo.ru/ffOb23ca
42 DJIEKTPOMArHUTHOE I0JI€. DIEKTPOMATHUTHBIE BOJIHBI. 12.01 bubnnoreka [JOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH. https://m.edsoo.ru/ffOb2abe
Ypok-koHpepennus "Llkana 31eKTpOMarHUTHBIX BOJH. 1 bubmmoreka [JOK
43  Hcnonb30BaHUE 3IEKTPOMArHUTHBIX BOJIH JJIsi COTOBOI 13.01 https://m.edsoo.ru/ffOb2fe6
cBa3n". https://m.edsoo.ru/ff0b2c6c
44 Pemenue 3a1ay Ha onpeeneHre 4acToThl U ITMHBI 19.01
AJIEKTPOMAarHUTHOM BOJIHBI.
45 DneKTpoMarHuTHas npupoaa ceera. CKOpocTh CBETA. 20.01 bubmuoteka [IOK
BosiHOBBIE CBOIICTBA CBETA. https://m.edsoo.ru/ff0b31d0
46 Hcrounuku cera. [IpsMonnHetHOE pacpoCTpaHEHUE 23.01 bubmuoreka [IOK
cBeta. 3atMeHust ConHua u JIyHsI. https://m.edso0.ru/ff0b3658
47 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe ""3aKOHBI 26.01 bubnuotexa [JOK
coxpaHeHus. MexaHn4eckre KojieOaHusi U BOJHBI" https://m.edsoo.ru/ff0b25f0
48 TpumectpoBast KP no teme "3akoHbI coxpaHeHusl. 2701
Mexanndeckue KojaeOaHusi U BOJIHBI"
49  3akoH oTpakeHUs cBeTa. 3epkaia. Pemenue 3a1au Ha 02.02 bubmuoteka [IOK



https://m.edsoo.ru/ff0b197a
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MPUMCHCHUC 3aKOHA OTPAXKCHUA CBCTA.

https://m.edsoo.ru/ff0b38c4

bu6nmoreka [IOK

50 | IIpemomienue cBeTa. 3aKOH MPEIOMIICHHS CBETA. 03.02 httos://m.edsoo.ru/ffob3aea
[TomHOE BHYTpEHHEE OTpakeHUe cBeTa. Mcnonb3oBaHue
51 | 1OJIHOTO BHYTPEHHETO OTPAXEHUS B ONTHYECKUX 06.02 bubmorexa HOK
https://m.edsoo.ru/ff0b3c5c
CBETOBOJAX.
JIP Ne6 "HccnenoBanue 3aBUCMMOCTH yIJia IPEJIOMIICHUS
52 | cBETOBOTO Jiyda OT yIJia MaJeHHs Ha TPAHUIE "BO3IYX- 09.02
cTexno""
bubnuoreka [IOK
53 | JImnzel. OnTHYecKas Cuia JTMH3bI 10.02 htos://m.edsoo.ru/ffOb3f2c
. bubnuoreka [{OK
94 | IloctpoeHue n300paxeHUi B TMH3aX 16.02 httos://m.edsoo.ru/ffob44da
55 JIP Ne7 "Ompenenenue pOKyCHOTO pPacCTOSHUS U 17.07 bubnnoreka [JOK
ONTHUYECKOM CHIIBI COOMparomieit JMH3bI" https://m.edsoo.ru/ff0b4206
VYpoxk-koHpepenuus " Mcrnonb3oBaHue MOJIHOTO
56 | BHYTPEHHEro OTPa)K€HUs: CBETOBOJbI, ONTHKOBOJIOKOHHAS 20.02 bubmorexa [OK
https://m.edsoo.ru/ff0cOa7e
cBs13b. ONTHYECKHE JINH30BBIE TPUOOPHI".
bubmmoteka IIOK
57 I'na3 kak onrtuyeckas cucrema. 3peHue. 02.03 https://m.edsoo.ru/f0b4684
58 VYpoxk-koudepenuus "ledexrsl 3penus. Kak coxpanuTth 03.03
3peHue".
59 Paznoxxenue 6emnoro ceera B ciekTp. OnbiThl HetoTOHA. 09.03 bubnmnoreka [JOK
CroxeHne CneKTpaJIbHBIX IBETOB. Jlucnepcus cBera. https://m.edsoo.ru/ff0c0f4c
60 10.03 bubmuoreka [{OK

J1IP No8 "OnbITbl N0 pa3noKeHnto 6enoro cBeTa B CNEKTP U
BOCMPUMATUIO LiBETA NPEAMETOB Npu nx HabatoaeHUn Yepes

https://m.edsoo.ru/ff0cOe2a
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LuBeToBble PUALTPLI"

61 VYpok-npakTukyM "BoJHOBBIE CBOMCTBA CBETA: IUCIIEPCHUS, 13.03 bubmmoreka [JOK
uHTephepeHus u qudpakuus’" ' https://m.edsoo.ru/ffOcOe2a
OmnsiThl Pesepdopaa u muianerapHast MoJieNnb aToMa. Bu6mumoteka [JOK

62 16.03
[Toctynatel bopa. Moaens atoma bopa. https://m.edsoo.ru/ff0c12a8

63  Ilocrynater bopa. Monens atoma bopa. 17.03

64 Hcnyckanue u norionieHue cBera arToMoM. KBaHTBI. 23.03 bubmmoreka [JOK
JluneityaThie CIEKTPHI. ' https://m.edsoo.ru/ff0c144c

bubnunoreka LIOK

65 - "Hab " 24.03
Ypok-npaktukym "HabntoneHne CieKTpoB UCITyCKaHUs https://m.edsoo.ru/FOC1550

N bubnuorexa [{OK
66 P . 27.03
VIMOARTHBHOCTL I € BUAN https://m.edso0.ru/ff0c1672
bubmuoreka [IOK

67 .H . 30.03
Ctpoenue aToMHOTO siipa. Hyknonnas Mojiens https://m.edsoo.ru/ffocL8ac

bu6nmorexa LIOK

68 P . . 31.03

aJIM0aKTHUBHEIE TpeBpalieHus. M30Tomns httos://m.edsoo.ru/foclald
b K

69  Pemenwue 3agay mo teme: "PasnoakTuBHBIE peBpamieHus " 03.04 ht?i?/?r?:;igrou /foclbda

70  Ilepuon momypacmana. 06.04

71 Ypok-koH(pepennus "PagnoakTHBHBIC U3ITYICHHS B 07.04 bubnuotexa [JOK
NpUpOAE, MEAUIIMHE, TEXHUKE' . ) https://m.edsoo.ru/ff0c2126

79 SAnepHbie peakuu. 3aKOHBI COXPAHEHHUS 3apsAI0BOr0 U 20.04 bubmuoreka [IOK
MaccOBOTO YHCET. ' https://m.edsoo.ru/ff0c1c58

73 DHeprus CBsA3HM aTOMHBIX sjiep. CBs3b MacChl U DJHEPTHH. 21.04 bubmotexa [IOK

https://m.edsoo.ru/ff0cld7a



https://m.edsoo.ru/ff0c0e2a
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https://m.edsoo.ru/ff0c144c
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https://m.edsoo.ru/ff0c1672
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74 Pemenue 3agau 1o reme "Snepueie peakuun" 1 24.04
75 Peakuuu cunrtesa u nenenus saep. MICTouHUMKH SHEprun 1 27.04 bubmuorexa [{OK
CounHua u 3B€311 https://m.edsoo.ru/ff0c1e88
76 VYpok-koHpepeHus ”}Iz[e[iHa;{ sHepreTuka. JlercTBus 1 1 28.04
PaZiMOaKTUBHBIX U3ITy4YE€HUN Ha KUBbIE OPraHU3MBbI"
1 bubnunorexa LIOK
78 | TloBTOopenue, o0o0meHne: 3aKOHBI COXpaHEHUSI. 04.05 https://m.edsoo.ru/ff0c2d6a
79 | TloBropenue, 0600menne: Konebanus u BOJIHBL ! 05.05 P:St tli)iﬁjln?zzzicilrg/ﬁo&e&
1 bubnnorexa [JOK
80 | Horrotoska k IKP 08.05 https://m.edsooL.Iru/ff00223e
81 T'KP 1 11.05
82 | Awmanus pesynbratroB ['KP 1 12.05
1 bubmmoteka IIOK
83 | IloBtopenue, o6061eHne. TernnoBkle SBICHHUS. 18.05 https://m.edso0.ru/ff0c2572
84  TloBTOopeHue, 06o6meHne. CBeTOBbIE siBIeHUs. KBaHTHI. ! 19.05 P:St &23?52322;‘}3:;0(;3044
85 | 3axiouuTeNnbHBIN YPOK. 1 22.05
85 [ToBTOpenue, o600menne. Pabora ¢ TekcTamu o Teme 1 55 05
"Konebanus u BoTHBI"
85 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu o Teme 1 26.05
"CBeToBbI€ SIBJICHHS"
85 19,5

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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MMPOBEPSIEMBIE IIPEJIMETHBIE PE3YJbTATHI OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON
ITPOI'PAMMBbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

7 KJIIACC

Kox
NpoBepPsSIEMOro
pe3yJbTara

11

1.2

13

1.4

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa30oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O
001ero oopazoBaHust

HCII0JIb30BATh U3YUCHHBIC ITOHATUSA

pas3indaThb SABJICHUS 110 OIIMCAHHUIO HX XaPAKTCPHBIX CBOWMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIINX IOaHHOC

¢busnveckoe sBICHUE

pacrio3sHaBaTb IMPOABJICHUEC HU3YUYCHHBIX (1)I/ISI/I‘ICCKI/IX SIBJICHUI B OKpYyKaromemM MHUpPE, B TOM YHCIC (1)I/ISI/IIICCKI/IG
SABJICHUA B IIPUPOJAC, IIPHU 3TOM NECPEBOAUTH IPAKTUYCCKYIO 3a/1a1y B yqe6Hy}o, BBLACIATh CYIIECCTBCHHBIC CBOMCTBa

(npu3HaKM) PU3NUECKUX SIBICHUN

ONMCHIBAaTh M3yYEHHBIE CBOMCTBA TeN W (PU3HUECKUE SIBJICHMSI, UCHOJIb3YSl (U3NUYECKUE BEIUYUHBI, IPU ONMHCAHUU
MIPAaBUJIBHO TPAKTOBaTh (PM3NYECKUHA CMBICT HCHOJIB3YEMBIX BEIMYUH, MX OOO3HAUYEHUS U €IUHMIBI (PU3NYECKUX
BEJIMYMH, HAXOAUTh (DOPMYIbI, CBSI3bIBAIOLINE JAHHYIO (PM3WYECKYI0 BEIMYMHY C JAPYTMMU BEIUYUHAMHU, CTPOUTH

rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETMUNH

1.5

1.6

XapaKTepu30BaTh CBOMCTBA TeJ, PU3NYECKUE SBICHHS U MPOIIECCHI, HCTIONb3Ys H3yUYEeHHBIC 3aKOHBI, TIPU STOM J1aBaTh
CIIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3aMUCBIBATH €0 MaTEMAaTUYECKOE BhIPaKEHNE
OOBACHITH (DU3WYECKUE SIBJICHUS, MPOIECCHl M CBOMCTBA TEJ, B TOM YHCJI€ M B KOHTEKCTE€ CHUTYyaIlMi MPaKTHUKO-

OPHUCHTHPOBAHHOTI'O XapaKTCpa: BbBIABIATH HNPUYUHHO-CICACTBCHHBIC CBA3HU, CTPOUTH o0bsicnenne u3 1 — 2



1.7

JIOTUYECKHUX IIaroB C Omopod Ha 1 — 2 M3yYEHHBIX CBOWCTBA (HU3UYCCKUX SIBJICHUU, (DU3NUYECKUX 3aKOHA WIIH

3aKOHOMEPHOCTH

pemaTh pacuéTHbIe 3a1a4M B | — 2 1eicTBUS, UCIIONB3YsI 3aKOHBI U ()OPMYJIBI, CBSI3bIBAIOLINE (PU3MUECKIE BETHIUHBIL:
Ha OCHOBE aHaJIM3a YCJIOBUS 3aJ[auyl 3alIMChIBaTh KPATKOE YCIOBUE, MOACTABIATh (pU3MUECKUe BETUUYUHBI B (hOPMYJIbI
U TPOBOJUTH PACYETHI, HAXOJUTHb CIPABOYHBIC JaHHBIC, HEOOXOAWMBIC JUIS PpEIICHUs 3a/ad, OICHHUBATh

PEATUCTUYHOCTh MOTYyYEeHHOU (PU3UUECKOI BETMYHHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh IMPU MOMOIIU (PU3UUYECKUX METOJIOB, B OMMCAHUU UCCIICIOBAHUS
BBIJICJISITH TIPOBEPSIEMOE MPEANON0KEeHHE (THIOTE3y), pa3inyaTh M HWHTEPIPETHPOBATH IOJYYCHHBIM PE3yJbTar,

HaxoauTb OIIIMOKH B XO0J¢ OIIbITa, ACJaThb BBIBOJBI I10 €TI0 pE3yJibTaTaM

1.9

MPOBOAMUTH OMBITHI IO HAOMIOAEHUI0 (DU3MUECKUX SBICHUW WM (U3HUECKUX CBOWCTB Tel: (OpMYyIHpOBATH
MIPOBEPSIEMBIC TIPEIIOIOKCHHSI, COOMPATh YCTAHOBKY M3 MPEIOKCHHOTO 000pYIOBaHUSs, 3alUChIBATH XOJI OIBITA H

(bopMyIHUpOBaTh BHIBOJIBI

1.10

1.11

1.12

BBIITOJIHATE MPAMBIC U3MEPCHHA C HCIIOJIb30BAHHUEM aAHAJIOT'OBBIX U I_II/I(I)pOBBIX HpI/I60p0B, 3allMCbIBATh ITOKa3aHUsA

MPUOOPOB C YUETOM 3a7JaHHOM aOCOMIOTHOMN MOTPEITHOCTH U3MEPEHUIM

IMpOBOAUTL HCCICAOBAHHUEC 3aBUCUMOCTU OI[HOﬁ (I)I/I3I/I‘ICCKOI\/’I BCIIMYHUHBI OT I[perﬁ C HCIIOJIB30BAHUCM IPAMBIX
H3M€p€HHI>i, Y4aCTBOBATh B IJIAHUPOBAHUHA yqe6Hor0 HUCCICI0BaHUsI, co61/1paT1> YCTAHOBKY UM BBIIIOJHATb U3MCPCHUS,
CJICAys NPCAJIOKCHHOMY IUIAHY, (I)I/IKCI/IpOBaTB PE3YIbTAThI HOJ'Iy‘ICHHOfI 3aBUCUMOCTH (I)I/ISI/IHCCKI/IX BCJIIMYMH B BHUAC

MPpCATOKCHHBIX Ta6J'II/III n Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3yIibTaTaM UCCICAOBAHNA

IMPOBOANTE KOCBCHHBLIC M3MCPCHUA (1)I/ISI/II-IGCKI/IX BCJIIMYHH, CICOYyS Hp@)lﬂO)KeHHOﬁ HHCTPYKIWUHU: IIPU BBIIIOJIHCHUHA

I/IBMCpCHI/Iﬁ COGI/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUYCHHUC HCKOMOM BEITHYHUHEI

1.13

co0Jro1aTh MpaBuiIa TEXHUKHU OE30MaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM

1.14

YKa3bIBaTh IMPUHIIUIILL JeHCTBUSA HpI/I60pOB N TCXHUYCCKUX YCTPOﬁCTB, XapaKTCPU30BaATh IIPUHIIUIIBL JehcTBUsA

M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C IMOMOIIBI0O HX ONHCAHMS, HMCIOJNb3ysd 3HAHUS O CBOMCTBax




(hbU3UYECKUX SBIICHUN U HEOOXOUMBbIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

HNPUBOJIUTH NMPUMEPHI (HaXOAUTh MHPOPMAIHMIO O MPUMEpPaX) MPAKTUIECKOTO UCIIOIB30BAHUS (DU3UUECKUX 3HAHUH B
1.15 MOBCEJIHEBHON JKM3HM sl oOecredyeHuss Oe30MacHOCTH MpH OOpalleHuH ¢ npudopaMH U TEXHUYECKUMHU

YCTPOfICTBaMH, COXpaHCHUA 310POBbA U CO6J'II-OI[€HI/I5I HOPM 3KOJIOTHYECKOT'O ITOBEACHHUS B OKPY)KaIOH_[Cﬁ cpeae

OCYLIECTBIIATh OTOOP HMCTOYHHMKOB MH(POpPMALUU B ceTH VHTEpHET B COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM
1.16 3alpoCcoM, Ha OCHOBE MMEIOIIMXCS 3HAHUN W MyTEM CPaBHEHHUS PA3IMYHBIX MCTOYHUKOB BBLACTATH MH(POPMALHIO,

KOTOpas ABJIACTCA HpOTHBOpeqHBOﬁ HJIM MOXKET OBITh HeHOCTOBepHOﬁ

UCIOJb30BaTh NPH BBINOJHEHUHM Y4YeOHBIX 3aJlaHMi HAy4YHONONYJISIPHYIO JIUTEPATypy (HU3MUECKOro COJCpXKaHuf,
1.17 CIpaBOYHbIE MaTepHalibl, pecypchl ceTh MHTepHeT, BiIajeTh npuéMaMu KOHCIIEKTUPOBAHUsI TEKCTa, IPeoOpa3oBaHus

nH(OpMAaLIUY U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

cOo31aBaThb COOCTBEHHEIE KpaTKUC NHUCbMCHHBIC U YCTHBIC COO6H.[CHI/I${ Ha OCHOBE 2 — 3 HMCTOYHHKOB HHQ)OpMaHI/II/I

(1)I/I3I/I‘-I€CKOFO COACPIKaHUA, B TOM YHCJIC HY6JII/I‘~IHO ACJIaTh KPAaTKHUEC COO6HICHI/I$I 0 pe3yjibTaTax IMPOCKTOB HIIN

1.18
y4eOHBIX HMCCIEAOBaHUN, MPHU STOM TPAMOTHO HCIOJIb30BAaTh W3YYCHHBIH MOHATUWHBIA ammapar Kypca (U3UKH,
COHpOBO}KI[aTI) BI)ICTyHHeHI/Ie Hpe3eHTaHH€fI
MPU BBIMOJTHEHUH YYEOHBIX MPOEKTOB M HMCCIEAOBAHUN pacHpenensTh OOS3aHHOCTH B TPYyMIE B COOTBETCTBUU C
119 IIOCTAaBJICHHBIMHU 3aJadaMU, CJICIUTH 3a BBIIIOJIHCHHEM IIJIaHA )Iel\/JICTBI/II\/’I, AICKBATHO OLICHUBATH CO6CTB€HHI>II\/JI BKJIad B
JEeSATEIbHOCTh TPYIIbI, BEICTPAMBATh KOMMYHUKATUBHOE B3aMMOJIEHCTBHE, YUIUTHIBASI MHEHUE OKPYKAIOIINUX
8 KVIACC
Kon . .
IIpoBepsiemble NpeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl OCHOBHOT'0 00111er0o
NpoBepPsieMoro

o0pa3oBaHus
pe3yJbTara




11

HCIIOJIb30BaTh IMOHATHA

1.2

13

14

pas3iindaTte ABJIICHHA 110 OINHMCAaHHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIbITOB, ACMOHCTPHUPYIOIINX AaHHOC

¢busnveckoe sBICHUE

pacrmo3HaBaTh MPOSIBICHUE N3YYCHHBIX (DU3UYECKHX SBICHUHN B OKPYXKAIOIIEM MHUPE, B TOM YHUCIIe (DU3NUECKHUE SBICHUS
B IPUPO/JIE, IPH ITOM NEPEBOAUTH MPAKTHUUECKYIO 33/1a4y B Y4eOHYIO, BBIACIATh CYIIECTBEHHbIE CBONCTBA (IIPU3HAKK)

(bU3HYECKUX SIBICHUN

OIMCHIBATh M3YYEHHBIC CBOMCTBA Tel M (DU3MUYECKHE SBICHUS, UCTONB3YS (PU3MUECKUE BEIWYMHBI, IPU ONHCAHUH
NPaBUWIBHO TPAKTOBATh (PM3MUYECKUN CMBICI UCIIOJIB3YEMBIX BEJIIMYMH, 0003HAYCHUS U €AMHUIBI (PU3MYECKUX BEITHYHH,
HAXOJUTh (OPMYIIBI, CBS3BIBAIOIINE JaHHYIO (DU3MUYECKYIO BEIMYMHY C IPYTUMH BEITUYMHAMH, CTPOHUTH TpaduKu

HU3YUCHHBIX 3aBUCHUMOCTEH (1)I/I3I/I‘16CKI/IX BCJINMYHH

1.5

1.6

XapaKTCpHU30BaTb CBOMCTBaA TCII, (1)I/ISI/I‘ICCKI/I€ SIBJICHUS U IPOLECCHI, UCIIOJIb3YSA M3YUYCHHBIC 3aKOHBI, IIPU 3TOM AAaBaTb

CIIOBECHYIO ()OPMYIIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMaTHUYECKOE BBIPAKEHHE
OOBSICHATh (PU3MUECKHE TpOIleCChl W CBOWCTBA Tel, B TOM 4YHCI€ M B KOHTEKCT€ CHTYaIllUd MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa: BHISBISATh MPUUNHHO-CIICICTBEHHBIC CBSA3H, CTPOUTH OOBSICHEHUE U3 1 — 2 JTOTHYECKUX

maros € IOMOIIBIO 1-2 HU3YUCHHBIX CBOMCTBa (l)I/I3I/I‘IeCKI/IX HBHCHHﬁ, (I)I/ISI/I‘IGCKI/IX 3aKOHa WX 3aKOHOMCPHOCTH

1.7

1.8

1.9

peuarb paC‘léTHHe 3aga4u B 2-3 ,HCP'ICTBHH, HCIIOJIb3YS 3aKOHbI U (l)OpMYJ'H:»I, CBA3BbIBAIOIHEC (1)I/I3I/I‘leCKI/Ie BCIIMYHUHBI:
Ha OCHOBC aHaJIM3a YCJIOBHA 3aJadd 3allMCbIBATh KPAaTKOC YCJIOBHUC, BBIABIIATL HCAOCTATOK OAHHBIX I PCUHICHUA
3aga4u, BLIGI/IpaTB 3aKOHbI H (I)OpMyJ'IBI, HCO6XO,Z[I/IMBIC b16) ¢ QTS peuieHud, MIpOBOAUTH paC‘{éTH U CpPaBHUBATH

IMOJIYYCHHOC 3HAUYCHUC (bI/ISI/I‘-IeCKOI\/’I BCJIMYUHBI C U3BECTHBIMHU JaHHBIMU

pacrio3HaBaTb r[po6neM51, KOTOPBIE MOXXHO pPCIIWUTH IpPHU IMOMOIIH (1)I/ISI/I‘IeCKI/IX MCETOOOB, HCIOJB3yd OINCAHHC
HUCCIICOOBAaHUA, BBIACIATH IMPOBCPIACMOC IIPCAIIOJIOKCHUC, OLOCHUBATH MPABUIIBHOCTL TIOpAJKa JIIPOBCACHUA

HCCIIEIOBAHUSA, NeJIaTh BHIBOIEI

MPOBOJUTH OMBITHl TIO HAOMIOACHUIO (DU3UYECKUX SBIACHUN WM (DU3UIECKUX CBOWCTB Tel: (HOPMYyIUPOBATh




1.10

MpOBEpsieMbIe MPEANOIOKEHHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 00OpYIOBaHUS, OMMCHIBATH XOJ OMbITA U

(hopMyIIMpPOBaTh BBHIBOJIBI

BBIIOJHATL HNPAMBIC HU3MCPCHHA C HCIOJB30BAHUCM aHAJIOIOBBIX HpI/I60pOB U JaT4uKOB (bH3I/IquKI/IX BCJIMYHH,

CpaBHMBATh PE3YJIbTAThl U3MEPEHUN C YUETOM 33/1aHHOM a0COJIFOTHOM MOTPENIHOCTH

1.11

1.12

IIPOBOAWUTE HCCIICAOBAHUEC 3aBHCHUMOCTHU O,Z[HOP'I (1)I/ISI/II‘IGCKOI71 BCJIIMYHUHBI OT ,Z[py1"0171 C HCIIOJIB30BAHHUEM IIPAMBIX
1/13MepeH1/1171: IJIaHUPOBATh HUCCIICAOBAHUC, CO6I/IpaTB YCTAaHOBKY U BBIIOJHATE U3MCEPCHHA, CIICAYS IMPCATIOKCHHOMY
IJI1any, (1)I/IKCI/IpOBaTB PE3YyJIbTAThL HOHy‘lGHHOﬁ 3aBUCMMOCTH B BHIC Ta6J'II/II_I u l"pa(bI/IKOB, JC€JIaTb BBIBOJABI IIO

pe3yJsibTaTaM HCCIIeA0BaHUS

IMPOBOAWUTL KOCBCHHBLIC M3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIMYHH! INIAaHUPOBATh U3MCPCHUA, CO6I/IpaTI> SKCIICPUMCHTAJIbHYIO

YCTAHOBKY, CIICAY HpCHHOH(CHHOﬁ HHCTPYKIUHU, U BBIYUCIIATh 3HAUCHUC BEJINYNHBI

1.13

coOJTIOAaTh MpaBUiia TEXHUKH 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 000pyAOBaHUEM

1.14

XapaKTepu30BaTh MPUHLIUIIBI JCHCTBUS U3yYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOH HAa MX OMHCAHUS,

HCIIOJIb3YA 3HAHUA O CBOMCTBaxX (I)I/IBI/ILICCKI/IX SIBIICHUH U HeO6XOI[I/IMLIe (I)I/I3I/I‘-ICCKI/IG 3aKOHOMCEPHOCTHU

1.15

pacno3HaBaTb MPOCTBIC TEXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIbHBIC HpI/IGOpBI 0 ¢cXeMaM U CXCMATHUYHBIM PUCYHKAM,
COCTaBJISATb CXCMbI DJICKTPUUICCKUX ueneﬁ C IOCICAOBATCIIBHBIM U MapalJICJIbHBIM COCAMHCHUEM 3JICMCHTOB, pas3jinvdas

YCJIOBHBIC 0003HaYCHHMS DIIEMEHTOB QJICKTPUICCKUX Lemnemn

1.16

MPUBOANUTH NMPUMEPH! (HAXOAUTh MH(GOPMALHMIO O MPUMeEpax) MPaKTUYECKOI0 HCIOJB30BaHUA (U3UUYECKUX 3HAHUHM B
MTOBCEIHEBHOM JKM3HM J1J1s1 o0ecrieueHus: 6€30MacHOCTH NPU OOpAILEHUH C TPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAaMH,

COXPAHCHUS 300POBbA U CO6JIIO,I[CHI/I}I HOPM 3KOJIOTUYCCKOTO ITOBCACHHUA B oxpymaromeﬁ cpeac

1.17

OCYHICCTBJIIATL ITOUCK I/IH(I)OpMaI_II/II/I (1)I/I3I/I‘-ICCKOT0 COJACpKaHUA B CCTU I/IHTepHCT, Ha OCHOBC HMMCHOIIHUXCA 3HaHUM U
HyTeM CpaBHCHHA OOIMOJHUTCIBHBIX MCTOYHUKOB BBIJICIIATH I/IH(i)OpMaHI/IIO, KOTOpas ABJISACTCSA HpOTHBOpG‘IHBOﬁ NI

MOXKET OBITh HEAOCTOB epHOﬁ



WCIIOJIb30BaTh IMPHU BBIMOJIHEHUH YYE€OHBIX 3alaHUN HAyYHO-TIOMYJSPHYIO JUTEPaTypy (U3MUYECKOTO COJep>KaHus,

1.18 CIPaBOYHBIE MaTEPHAIbI, PECypCchl ceTu VHTEepHeT;, BIaieTh nmpuéMamMu KOHCIICKTUPOBAaHUS TEKCTa, MPeoOpa3OBaHUS
nH(pOpMaIUK U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO
co371aBaTh COOCTBEHHBIC IMHCHbMEHHBIE W KpPAaTKHE YCTHBIC COOOIICHHS, 00001Ias uH(OpMAIMI0 M3 HECKOJIBKUX
110 HMCTOYHUKOB (PU3UYECKOTO COACpX,AHUS, B TOM 4HCIE MMyOJUYHO MPEACTaBIATh PE3yAbTaThl MPOCKTHOW WITU
' HCCIIEA0BATEIbCKON JEATeIbHOCTH, MPU 3TOM TPAaMOTHO HCIIOIb30BaTh W3YYEHHBIM IMOHATUMHBIA amnmapar Kypca
(U3HKY, CONIPOBOXKIATH BBICTYILICHUE ITPE3CHTAIINEH
IIPY BBIITOJIHEHUHU YYEOHBIX MMPOCKTOB U UCCIICIOBAHUH (PU3NICCKUX MPOIIECCOB PACIIPEICISITh 00S3aHHOCTH B TPYIIE B
120 COOTBETCTBHHU C IIOCTaBJICHHBIMHU 3ajJa4yaMH, CJICIUTh 3a BBHINOJHCHHEM IUIaHA JCHCTBUH M KOPPEKTHPOBATH €TO0,
' aJICKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B JCATEIBHOCTh TPYMIbl, BBICTPaUBaTh KOMMYHUKATHBHOE
B3aUMOJICHCTBHUE, TIPOSBIISSI TOTOBHOCTH pa3pemiaTh KOH(IUKTHI
9 KJIACC
Kona . .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM 00pa30oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O
HPOBEPHEMOTO 00111er0 00pa3oBaHuA
pe3yjabTara
1.1 HCMOJIb30BATh U3YYEHHBIE TOHATHS
12 pasznuuaTh SBICHUS 1O OMHCAHUIO MX XapaKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX JTaHHOE
' (busnueckoe siBICHNE
pacro3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3MUECKUX SBJICHUU B OKPYXKAIOIIEM MHUpPE, B TOM 4HCIe (PU3MUECKHe
1.3 SIBIICHUSI B TIPUPOJIC, TIPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 33/1a4y B YUeOHYIO, BBIIEISATH CYIIECTBEHHBIE CBOKWCTBA

(npu3HaKM) PpU3NUECKUX SIBICHUN
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1.5

OIIMCBIBATh U3Yy4YCHHBLIC CBOMCTBA TE€I U (1)I/ISI/I‘I€CKI/IC SABJICHUSA, UCIIOJIb3Ys (bI/ISI/ILIeCKI/Ie BCJIIMYHHBI, IIPpU OMMMCaHHUN
IMpaBHUJILHO TPAKTOBATH (1)I/I3I/I‘-ICCKI/II71 CMBICJI HUCIOJIB3YCMbBIX BCJIIMYHH, 0003HaUECHUS U CIANHUIIbI (1)I/I3I/I‘-ICCKI/IX
BCJIIMYHH, HAXOJAUTb (bOpMy.]'IBI, CBA3LIBAIOIIUE NJAHHYIO (bI/ISI/ILIeCKYIO BCJIIMYMHY C JPYrUMHU BCIIMYUMHAMH, CTPOUTH

rpaduKu U3y4ECHHBIX 3aBUCUMOCTEH (PU3HUECKUX BETUIHH

XapaKTCPU30BaTh CBOMCTBA TCII, (1)I/ISI/II-IGCKI/IG SABJICHUA W IIPOLCCChI, UCIOJIB3Yyd HU3YUYCHHBLIC 3aKOHBI, IMPU 3TOM

JaBaTb CIOBECHYIO (bOpMy'J'II/IpOBKy 3aKOHaA U 3aIlMChIBATh €0 MaTEMaTH4YC€CKOC BhIPAXKCHHUEC

1.6

1.7

OOBSICHATh (PU3MYECKHE IPOLECChl M CBOMCTBA Te€l, B TOM YHCJIE€ U B KOHTEKCTE€ CHUTYalUMil MpaKTHKO-
OPHEHTHPOBAHHOTO XapakTepa: BBIABIATh NPUYHMHHO-CIICICTBEHHBIC CBSI3M, CTPOUTH OOBsICHEHHME W3 2 — 3
JIOTMYECKUX IIaroB C MOMOIIBI0 2 — 3 M3Y4YEHHBIX CBOMCTBA (PM3NYECKHUX SIBICHHH, (PU3UYECKUX 3aKOHA WM

3aKOHOMEPHOCTH

pemath pacu€THbIC 3a1a4d (ONMUpAIOIINEcs HAa CHCTEMY M3 2 — 3 ypaBHEHMM), UCHOJB3YS 3aKOHBI U (POPMYIIHI,
CBSI3bIBAIOIIME (PU3MUECKUE BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJjauyd 3alMChIBaTh KpPATKOE YCJIOBHE,
BBISIBJISITh HEOCTAIOIINE WM M30BITOUHBIE JaHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIEHUS,

IIpOBOAUTD paC‘-IéTBI 1 OOCHUBATDH PCAITMCTUYHOCTD IMOJTYYCHHOI'O 3HAYCHHUA (I)I/I3I/IquKOI>’I BCIIMYHHBI

1.8

pacro3HaBaTb HpO6JIeMBI, KOTOPBIC MOXHO pPCHINTL IIPpH ITOMOIIA (I)I/BI/I‘ICCKI/IX METOHAOB, HCIIOJIb3Yys OIIMCAHUC
HUCCIICAOBAHM, BBIICIATE IPOBEPACMOC TMPCAIOJIOKCHHUE, OICHHUBATH IIPABHUJIBHOCTL TMOpsAKa TPOBCACHUA

HCCJICAOBAHUS, ACIATh BEIBOAbI, MHTCPIIPETUPOBATL PE3YJIIbTATHI Ha6.]'II-OI[eHI/II\/’I " OIIBITOB

1.9

1.10

MPOBOJNTH ONBITHI 1O HAOMIOJICHUIO (U3MUYECKUX SIBJICHUNM WM (PU3UYIECKHX CBOKMCTB TEN: CaMOCTOSITEIHLHO
coOupaTh yCTaHOBKY W3 H30BITOYHOTO HaOopa OOOpYJIOBaHWs, OMHCHIBATH XOJA OMbITA U €ro Pe3yibTaThl,
(hopMyTUpPOBaTh BHIBOJIBI

MTPOBOIUTH NMPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX U3MEPESHHM, OTIPE/ICIISS CPETHEe 3HAUCHUE H3MEPSICMOHN BEITHUNHBI
(pokycHoe paccrossHUE coOuparomeil JHH3BI), OOOCHOBBIBATH BBIOOp croco0a H3MEpeHUs (M3MEPUTETHHOTO

pudopa)




1.11

IIPOBOJUTh MCCJIEJOBAHUE 3aBUCUMOCTEM (PU3MUECKUX BEJIMYMH C UCIOJb30BAHUEM MPSAMBIX H3MEPEHHIA:
IUTAHUPOBATh HCCIICOBAaHUE, CAMOCTOSITEILHO COOMpaTh YCTAHOBKY, (UKCHUPOBATh pPE3YJIbTaThl IMOTYYEHHON

3aBUCHUMOCTH (1)I/ISI/ILIGCKI/IX BCJIIMYHH B BUJC Ta6J'II/II_[I/I I‘pa(bI/IKOB, ACJIaTh BBIBOJBI 110 PE3yIbTaTaM UCCICA0OBaHUA

1.12

IIpOBOAUTDH KOCBCHHBIC HU3MEPCHUA (1)I/I?>I/ILIGCKI/IX BCJIMYHMH: IJIAHUPOBATb HU3MCPCHUA, CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJIHATE HU3MCPCHHA, CICAYA HpC,HJIO)KCHHOfI HHCTPYKIMHU, BBIYUCIIATH

3HAYCHUE BCIIMYMWHBI 1 aHAJIU3UPOBATH MMOJYUYCHHBIC PE3YJIbTATEI C y‘IéTOM 3a,I[aHHOI>'I IOrp€IIHOCTHU I/I3MepCHI/Iﬁ

1.13

coOJIIOAATh MpaBUiia TEXHUKH 0€30MaCHOCTH MpU padoTe ¢ J1abopaTOpHBIM 000pyAOBaHUEM

1.14

1.15

pas3nuyaTh OCHOBHBIE PU3HAKU U3YYEHHBIX (QU3MUECKUX MOJIeNIel: MaTepuaIbHas TOUKa, a0COIIOTHO TBEPIOE TEIO,
TOYEYHBIA UCTOYHHK CBETA, JIy4, TOHKAs JINH3a, [UIAHETapHas MOJEJb aTOMa, HyKJIOHHAsI MOJIEIb aTOMHOTIO si1pa
XapaKTepU30BaTh MPHUHLMIBI JEHCTBUS U3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOHCTB C ONOPOM Ha HX

OIMHUCAaHUs, UCIIOJIb3YA 3HAHUA O CBOMCTBaxX (bPISI/I‘IeCKI/IX SIBIICHUH U H606XOI[I/IMBIG q)HSI/I‘ICCKI/Ie 3aKOHOMCPHOCTH

1.16

1.17

1.18

1.19

HCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU U3YUEHHBIX TEXHUUYECKUX YCTPOWUCTB, U3MEPUTEIbHBIX TPUOOPOB U
TEXHOJIOTHYECKUX MPOLIECCOB MPH PEIIeHUN Y4eOHO-NIPAKTUYECKHX 3aj]ay, ONTHYECKUE CXEMbl Ul MOCTPOSHUS

M300pakeHUH B TUIOCKOM 3€pKajie U COOMPAOIICH JINH3E

MIPUBOIUTH TPUMEPHI (HAXOIUTh UHPOPMAIIUIO O MPUMEPaAX) MPAKTHIECKOTO UCIIOIB30BAHUS (PU3NYECKUX 3HAHUH B
MOBCETHEBHON >KM3HMU 17 obOecrieyeHus O€30MacHOCTH MpH oOpalleHud ¢ TpubopaMu U TEXHUYECKUMHU

yCTpOMCTBaMH, COXpaHEHUsI 310POBbsI U COOIIOEHHSI HOPM SKOJIOTMUECKOT0 TIOBEJICHUS B OKpYKalollel cpene

OCYILECTBIATh MOUCK MH(OpManuK (PU3MUECKOrO COJIepKaHusl B ceTH VHTepHET, caMOCTOSTENbHO (OpMyIupys
MOUCKOBBIA 3alpoC, HAXOAUTh MYTH ONpEAENCHHUs JIOCTOBEPHOCTH TNOJIYYEHHOW HMH(POpPMAIMM Ha OCHOBE

MMEOIIMXCS 3HAHUM U JIOITOJIHUTENIbHBIX HICTOYHUKOB
WCIOJIb30BaTh MPHU BHINOJHEHUH Y4EOHBIX 33JaHUM HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (U3UYECKOro COJep>KaHus,

CIIPpAaBOYHBIC MAaTCpUAJIbI, PCECYPChbl CCTHU I/IHTCpHCT; BJIaJCTh HpI/IéMaMI/I KOHCIICKTUPOBAHUA  TCKCTA,

npeoOpa3zoBanus HHGOPMAIIMH U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO




1.20

1.21

co3/1aBaTb COOCTBEHHbIE TMCHbMEHHBIE U YCTHBIE COOOILIEHHUS HAa OCHOBE MH(OpMAIMKM U3 HECKOJIbKUX UCTOYHUKOB
(Gu3M4YeCKOro  CoNep)KaHMs, MYONUYHO MPEACTABIATh pE3ylbTaThl IPOCKTHOM WM  HCCIEI0BATEIbCKON
JEsTeIbHOCTH, IPH ATOM I'PAaMOTHO HMCII0JIb30BaTh U3yYEHHbIN MOHATUIHBIN anmnapaT n3ydyaeMoro pasjena (Gpu3uku

Y COTIPOBOXAAThH BBICTYIUICHHE MTPE3EHTAIMEH ¢ y4ETOM OCOOCHHOCTEH ayTUTOPUH CBEPCTHUKOB

IIPU BBIIOJIHEHUHM Y4YeOHBIX NMPOEKTOB M HMCCIEIOBAHUN (PU3UYECKUX MPOIECCOB pacIpelesaTh O0sS3aHHOCTH B
Ipynie B COOTBETCTBUM C TIIOCTABJICHHBIMHM 3aJjauyaMM, CIEAWTh 3a BBINOJIHEHUEM IulaHa JEWCTBUH U
KOPpPEKTHpPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh TPYIIBI, BBICTPAMBAThH

KOMMYHUKATHBHOC B3aHMOHeﬁCTBHe, MMPOABJIAA TOTOBHOCTD pa3pCliaTh KOH(i)J'II/IKTLI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

1.1

@duzuka — Hayka O TMpUpoAe. SIBICHHUS NPUPOJIBL.
®duznueckue SBICHUA: MEXAaHHYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznyeckne BenWYMHBL. V3Mepenue  (uzmUecKUx
BennunH.  Ousmyeckue  mpubopel.  [lorpemrHocth

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECT@CTBCHHOH&Y‘IHHIZ MCTOA ITIO3HAHUA: Ha6J'IIOI[eHI/Ie,
IMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABHIKCHUC THUIIOTEC3,
OKCIICPUMCHT 110 IIPOBCPKEC THUIIOTE3, 00BsCHEHHE

Ha0JI}0/1a€MOT0 SBJICHUS
Onucanue GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIENeH

[TpakTyeckue paboOTHI:

###Par#H#113mepenne pacCcTOSIHUM.
#HiHPar###13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX Tell.
#HH##Par###I3mepenue  TemmepaTypbl NpU  TTIOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

ITEPBOHAYAIJIBHBIE CBEJIEHM A O CTPOEHNU BELIIECTBA

2.1

#H#HPar###CTpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, UX
pasMepbl.  OnbIThI,  JIOKa3blBalOLIUE  JUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###Par###][Bokenne  dactuir  BemiectBa.  CBs3b
CKOPOCTH  JBWDKEHHS  YacTUIl C  TEeMIIepaTypoH.

BbpoyHoBckoe nBmxenue, iuddysus

2.3

BzaumopeiicTBHE YyacTHUIl BEIIECTBA: NPUTSKCHUC U

OTTAJIKUBAaHHUE




###Par### ArperaTHple COCTOSIHHS BEIIECTBA: CTPOCHHE

ra3oB, >KMJIKOCTEH M TBEPIABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3anMocBsI3p MEXKIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTrdeckue padOTHI:
#H#Par###01enka quaMerpa aToMa METOJIOM PSIOB (C
ucronb3oBanueM pororpadmii).

2.6 #HH#HPar###OneiTel 10 HAOMIONEHUIO  TEIIOBOIO

pacuIMpeHusi ra3oB.
#HHHPar###ONBITEL 10 OOHAPYKCHUIO JCHCTBUS CHIT

MOJICKYJISIPHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 5
' HEPABHOMEPHOE JABM)KECHHE
###HPar##CropocTs. Cpennsis CKOPOCTh npu
3.2 HEpPaBHOMEPHOM JIBWKeHUU. Pacuér mytu U BpemeHu
JBUKCHUS
SIBnenue uHepuuu. 3akoH MHepuMH. B3ammoneinctBue
3.3 T€J KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBUJKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 ###Par###InotHocte  BemecTBa. CBA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelleCcTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBUS TE
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl c
' MIOMOUIBbIO JUHAMOMETpA
37 ###Par#H#IBnenne Tarorenus u cuwia Tsxkectu. Cuna
' TSDKECTH Ha ApYyrux miaHetax. Bec Tena. HeBecomocTs
35 Cuna tpenus. TpeHue CKOJIBKEHUS U TPEHHUE IOKOSL.
' Tpenue B npupoje U TEXHUKE
39 #HH##Par###Cnoxenne CcuJl, HaMpaBJICHHBIX 110 OJHOU
' npssMoi. PaBHOZEHCTBYOIAs CUIT
3.10 [TpakTHyeckue paboOTHI:




OnpeneneHnue CKOPOCTH PABHOMEPHOIO  JIBHKEHUS
(mapuka B JKHUJKOCTH, MOJEIU  3JIEKTPUUYECKOTO
aBToMoOmiIs u Tak jganee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa T0
HAKJIOHHON  muiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBHCHUMOCTh pacTsKeHus: (aeopmaliiu) mpy>KUHbI OT
NPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPUPYIOILIUE
3aBHCHUMOCTh CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Teja U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

duznyeckue SIBICHUS B MPUPOJIC: MIPUMEPHI JABIKEHUS C
3.11 Pa3IMYHBIMHU CKOPOCTSIMHU B JKUBOW U HEXKUBOW HPUPOJE,

JIECTBHE CUJIBI TPEHHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTporucTBa: AMHAMOMETP, OIIIUITHUKA
JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEHN 1 T'A30B

41 I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBUICHUS U

YBCIUUYCHUA JaBJICHUS

42 JaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,
TEMIIepaTyphI

43 Hepenaqa JaBJICHUA TBépI[BIMI/I TCJIaMH1, XUAKOCTAMHU U

razamu. 3akoH Ilackans. [ITHeBMaTHUEeCKHE MAIITMHEI

3aBUCUMOCTH JaBJICHUA KUOAKOCTU oT I‘J'IY6I/IHI>I.
4.4 I'unpocraTudeckuii mapagokc. CooOmiaromuecs cocybl.

FI/II[paBJ'II/I‘-ICCKI/Ie MEXaHU3MbI

AtMocdepa 3emnu u armocdepHoe naBienue. [Ipuannbl
45 CYIIECTBOBaHMs BO3AYHIHOM 00o0jouku 3emiu. OnbIT
Toppuuennu. 3aBUCHMOCTh aTMOC(HEPHOTO JaBJIECHUS OT

BBICOTHI HaZl YPOBHEM MOPA

46 W3mepenne armocdepHoro npasneHus. llpuGopel s
U3MepeHus: aTMOC(epHOro aBiIeHus

JlelicTBUE XUAKOCTH M Ta3a Ha NOTPYXKEHHOE B HHUX
4.7 Teno. BreiTamkuBaromas (apXxumenoBa) cuia. 3aKOH

Apxumena

4.8 IInaBanue ten. Bo3nyxomnnaBanue




4.9

[TpakTrueckue pabOTHI:

UccrnenoBanue 3aBUCUMOCTM Beca Tela B BOJAE OT
o0béMa mMOTrpYy:KEHHONH B JKHUIKOCTH YacTH TeJja.
OmnpeneneHne BbITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA
TE€N0,  NOrpyx€éHHoe B  KuAKocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIENH CHUJIbI, JEHCTBYIOLIEH
Ha TeJIO0 B JKUIKOCTH, OT Macchl Tena. OIbIThHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTHh  BBITAJIKUBAIOLLIECH
CWJIBI, IEUCTBYIOIIEH Ha TEJIO B >KUJIKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH Te€la U OT IUNIOTHOCTH
JKUJKOCTH. KonctpynpoBanue  apeomerpa  Wiu
KOHCTPYUPOBAHME  JIOJAKA W ONpEHeIICHHE €€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B [OPUPOJIE: BIIMSIHUE
aTMoc(hepHOro aBJICHUS Ha KUBOW OpPraHU3M, TUTABAHUC

pBIO

411

TexHUYeCKHUE YCTPONCTBA: COOOIIAOIIUECST COCY/IBI,
YCTPOMCTBO BOJOIPOBOJA, THUIPABIUYECKUNA TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM HAacocC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 MexaHnueckas MOIIHOCTb
53 [IpocTble MexaHM3MbI: pblyar, OJIOK, HaKJIOHHas
' 1ockocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpumeHeHre mpaBuia paBHOBECHUS pbldara K OJI0Ky
«3omotoe  mpaBuso»  MexaHuku.  Koadduument
5.5 MIOJIE3HOTO necTBus MEXAHU3MOB. IIpoctsie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunerndeckas sHeprus
£ g [TonHast MexaHHuecKass PHEpPrus. 3aKOH H3MEHEHHs |
' COXpaHEHMsI MEXaHNYECKON IHEPTHH
5.9 [TpakTueckue paboThI:




###Par###OnpeneneHue pabOTHl CHIIBI TPEHUS TIPH
pPaBHOMEPHOM JBW)KEHHM Tejla [0 TOPU3OHTAIBHOMN
noBepxHocTu. MccnenoBaHnue yciaoBHM  paBHOBeCHs
ppiuara. HM3mepenue KIIJI HakJIOHHOM IIJIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHUYEeCKOMH OHEpIrun

®du3nyeckue SABJICHUS B npupoac: pbHaru B TECIC

5.10
YeJoBeKa
TexHudyeckue yCTpPOMCTBA: pblYar, IOABUXKHBIA H
511 HETOABMKHBIM OJIOKW, HAKJIOHHAs IIOCKOCTh, MPOCTHIC
MEXaHU3MBI B ObITY
8 KUIACC
Koxa Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
paszeJia Jj1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  IOJIOKEHHSI  MOJIEKYJISIPHO-KUHETHYECKON
6.1 TEOpUM CTpOEHHUs BewlectBa. Macca u  pa3mepsl
' MoJieKys.  OmBITBI,  TOATBEP)KIAIOIINE  OCHOBHEBIC
MTOJIOKEHHST MOJIEKYISIPHOKUHETUIECKON TeOpUH
Mopgenmn  TBEPAOrO, OKMAKOTO W Ta3000pa3HOTO
6.2 cocrosiHuil BemiecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObscHEHNE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
0 6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYIIPHOKHHETHYECKON
TEOPHH
6.4 CmaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe pacilIupeHue u cxxaTue
6.6 Temmneparypa. CBsA3b TemmepaTypbl €O CKOPOCTBIO
' TETJIOBOTO JIBMYKEHHSI YaCTHUI]
6.7 Buytpennss sueprust. Crioco0bl U3MEHEHHsI BHYTPEHHEH
' SHEpruu: Tersionepeaya 1 copepiieHue padoTbl
6.8 Bunsl Temonepenadn: TEIIONPOBOTHOCTh, KOHBEKITHS,




U3IIy4YeHHUE

KomuuectBO  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BELIECTBA
TemmooOMeH u TemIoBO€ paBHOBECHE. YpaBHEHUE
6.10
TETIOBOTO OanaHca
6.11 [1naBneHue U OTBEpAEBaHNUE KPUCTAIUNTMYECKUX BEILIECTB.
. VY enpHas TEmaoTa NniaBJICHUs
[TapooOpa3zoBanue u  KoHJeHcanus. Mcmapenue.
6.10 Kunenne. VYnenpHass  Temiora mapooOpa3oBaHUS.
. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOPaHUs
[MpuHnmmel  paboThl  TerioBbix  aurarenei  KITJ]
6.15 TEIUIOBOTO ABUTarens. TersoBble ABUTaTeNd W 3alluTa
OKpYKaroIen cpeibl
3aKOH COXpaHEeHHsI U MPEBPAILEHUS JHEPTHH B TETIJIOBBIX
6.16
poueccax
[IpakTudeckue pabOTHI:
#HHPar##H#OnbIT 0 OOHAPYXKEHUIO JIEHCTBHS  CHJI
MOJICKYJISIPHOTO TIPUTSIKEHUS.
H#H#HPar#H##OnbITEI 1O BBIPALIMBAHUIO  KPUCTAJIJIOB
MOBAapPEHHOM COJIM WM caxapa.
#AH#Par###OnbITEI 10 HAONIOACHHWIO  TETMJIOBOTO
6.17 paCIIMPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEII.

#HH##Par###Onpenenenue NaBlieHUs] BO3ayXa B OayuioHe
IIIpuIa.

H#HHH#Par###OnbITEI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro oO0béMa W HArpeBaHHs WU
OXJIaKICHHUSI.

###Par###1Iposepka runoresbl JUHEHHONW 3aBUCHMOCTH

JJIMHBI CTOJIOMKA KHUAKOCTHU B TepMOMeTpHQCCKOﬁ




6.18

TpyOKe OT TeMIepaTyphl.

#H##Par#H##Habmonenne U3MEHEHUS BHYTPECHHEH
SHEPrUM Tejla B Pe3ylbTaTe TEeIUIonepeaayd U padoThI
BHCIIHHUX CHJI.

###Par###lccnenoBanre SBJICHUS TEIUIOOOMEHA TIpH
CMCIIMBAHUH XOJIOTHOM U TOPSYEH BOJIBI.
#H##Par###OnpenencHue KOJINYECTBA TEIIOTEHI,
MOJIYYEHHOTO BOJIOM MpPH TEIJIOOOMEHE C HarpeThiM
METAJLTUICCKUM IIHITUHAPOM.

#H##Par###OnpenencHue YIEIbHOH  TEIIOEMKOCTH
BEILIECTBA.

#HH##Par###lccnenoBanue mpoiecca UCIapeHus.
###Par#H##OnpeneneHue OTHOCUTENIBHOM  BJIaKHOCTH
BO3/yXa.

#H##Par##Onpenenenue yneabHONW TEIUIOTHI IJIaBJICHUS

JIbaa.

dusnueckue SBICHHS B TPUPOJC: IMOBEPXHOCTHOE
HATSDKEHUE W KamWwULIPHBIC SBICHHS B TPHPOJIE,
KpHUCTaJUTBI B Tipupoae, u3nydeHne CoHIa, 3aMep3aHne
BOJI0OEMOB, MOPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IPUMEpHI
HCIIONBb30BAHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUSA
JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOMHA,

ABUTAaTCJIb BHYTPCHHCTO CrOpPaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa dJEKTPUUECKUX 3apsI0B
BzaumopeiictBue 3apsokeHHbIX  Tenl.  3akoH Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TN OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSIHUS MEXKTY TEJIaMH)

23 Onexrpudeckoe nose. Hanps:k€HHOCTb JIEKTPUUYECKOTO

T10JI4. HpI/IHL[I/IH CYICPIO3UIHUUN ISJICKTPUICCKUX nosuei




(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apana. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHUKY OCTOSIHHOTO TOKA
JeiicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX M razax
- Onektpuueckass nenb. Cuna TokKa. OJIEKTPUYECKOE
' HaIpsDKEHUE
29 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH Oma a1 ydacTka 1enu
[locnenoBarenbHOE M MapajljIesIbHOE  COEAMHEHHE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
213 DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
. sHepruu B ObITy. KopoTkoe 3aMbIkanme
[TocrossuHbIE MarHuThl. B3auMonencTBUE MOCTOSHHBIX
7.14
MarHuTOB
MaruutHoe mnone. MarHuTHoe mnojie 3eMiId U €ro
7.15
3HAYEHUE NS )KU3HU Ha 3eMIie
216 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >JEKTPOMArHUTOB B TEXHUKE
JleficTBe MarHUTHOrO TOJII Ha MPOBOJHUK C TOKOM.
717 DNeKTpOABUTATENIb TOCTOSSHHOTO TOKa. VMcmoms3oBaHme
. JJIEKTPOJIBUTaTeNe B TEXHUYECKHX YCTPOWCTBaX M Ha
TpaHCIopTe
7.18 OneiTel  @apajnes.  SIBieHue  3JIEKTPOMArHUTHOMN




naaykuuu. [Ipasumno Jlenna

DNEeKTpOTreHepaTop. CnocoObl MOJIY4CHUS
7.19 3JIEKTPUYECKON SHEPrumu. DNEeKTPOCTaHIIUN Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJCHUIO JIEKTPU3AIUU TENl WHIYKIUEH

Y TIPU COMPUKOCHOBECHHH.

HccnenoBanue JeHCTBHUS DJIEKTPUYECKOTO TIOJIS  Ha

MIPOBOJHHUKY M TUAICKTPUKH.

COopka u mpoBepka pabOTBI SJICKTPUUECKON Ienu

IMOCTOSIHHOT'O TOKA.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perymmpoBaHuie HAIPSHKCHHUSI.

HccnemoBanne 3aBUCUMOCTH CHITBI TOKA, HIYIIIETO Yepe3

PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HAIPSHKCHUS

Ha pe3HuCTOpeE.

OIBITHI, JIEMOHCTPHPYIOIINE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TJIOMIA/IN MTOTIEPEYHOT0 CEYCHUS U MaTepuaa.

IIpoBepka mpaBwila CJHOXEHHS HaNpsHKEHUM  NpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia Ajasi CHJIbl TOKa MpPU MapaiieIbHOM
coelMHEHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
NMEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH  DJIGKTPUYECKOIO  TOKa,
BBIIIEISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYHIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUSl TMOCTOSHHBIX MarHUTOB.
W3ydyeHre MarHuTHOTO MOJIS TOCTOSIHHBIX MarHUTOB MPU
uxX OoO0beAMHEHUM |  pasjencHuu. VccrnemoBaHue
JEMCTBHS DJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI




B33.PIMOI[€I>'ICTBI/I$I KaTylIKu ¢ TOKOM W MarHuTa OT CHJIbL
TOKa MW HaAIpaBJICHUA TOKa B KaTYHIKC. HBy‘IeHI/IC

I[CP'ICTBPISI MArduTHOrO II0JII Ha HPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YEeHUE paboTsl
JIIEKTPOABUTATEIS. N3smepenne KII
3JEKTPOJIBUTAaTEIbHON  YCTAHOBKH. OnbIThI o

HUCCICOOBAHHUIO ABJICHUSA BHGKTPOMaFHHTHOﬁ HHAYKIHUU:
HCCIIeIOBAaHUE M3MCHEHHN 3HAa4YeHUS U HaIrpaBJICHUA

HHAYKIUMOHHOI'O TOKa

7.21

7.22

dusnueckue SBJICHUS B MPUPOJE: DICKTPUUECKUE
SBJICHUS B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3emiu, JApeld MmoICcoB,
POJIb MAarHUTHOTO TOJIA AJIs )KM3HU Ha 3emJie, MOJsIpHOe

CHAHUC

TexHuueckue ycTpoMcTBa: 3JIEKTPOCKON, aMmIepMeTp,
BOJIETMETP, PEOCTaT, CUETUUK AIIEKTPUUECKOW SHEPruu,
AJIEKTPOOCBETUTENbHBIE  IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKUE
MIPEIOXPAHUTENN, DJIEKTPOMATHUT, JJIEKTPOJIBUraTEIb

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Kon anemenra [IpoBepsiembie 27IEMEHTBI COAEPIKAHMS
pasnena
MEXAHUWYECKUE SBJIEHUA
Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.
8.1 Cucrema orcuéra
g 8.2 OTHOCHUTEIFHOCTh MEXAHUYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE MPAMONTHHEHHOE IBHKCHHE
###Par##HepaBHoMepHOE NMPAMOJIMHENHOE TBUKECHHE.
8.4 Cpennsis ¥  MTHOBEHHass CKOpPOCTh Tela  IpHU

HCPaBHOMCPHOM ABHXKCHUHA




Yckopenue. PaBHOyCKOpEHHOE NPSAMOJIMHENHOE

8.5
JIBUKCHHEC
8.6 ###Par###Croboanoe nagenue. OnbiTel ["anumes
H#HH##Par####PaBHoMEpHOE JBUKEHUE TI0 OKPY>KHOCTH.
8.7 Ilepuon m yacrora oOpamieHus. JIuHeliHas W yriioBas
ckopocTH. LleHTpocTpeMUTeIbHOE YCKOPEHNE
8.8 [lepssiii 3akoH HptoToHa
8.9 Bropoii 3akon Hetotona
8.10 Tpernii 3akon HeroToHa
8.11 #HH##Par###] [puHIUTT CYTIEPITIO3UITUU CHUT
8.12 Cuna ynpyrocru. 3akoH ['yka
#H##Par###Cuna TpeHus: cuia TPEHUS CKOJBXECHHUS,
513 CHJIa TPEHHS MTOKOsI, IPYTHe BUABI TPCHUS
#HH#Par###Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
514 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaeHUS
HBwxenue  1uraner  Bokpyr — Comnma.  Ilepsas
815 KocMuYeckasi ckopocTb. HeBecoMoCTh U meperpy3ku
PaBHOBecue maTepuanbHON TOUKH. AOCOTIOTHO TBEPAOE
8.16 oo
#H##Par###PaBHoBecre TBEPIOTO TeNla C 3aKPEIUIEHHOU
847 oCbl0 BpaleHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmnynec Tena. 3Menenne nmnynsca. IMnynsc cuiib
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 ###Par###PeakTUBHOE JBUKEHUE
8.21 Mexanunyeckas paboTa U MOIIHOCTD
PabGora cun T1sbkectw, ynpyroctd, TpeHus. CBs3b
8.22 SHEpPruu 1 paboThl
893 [lorennmaneHast dHeprus Tena, MOJHATOIO  Haj
' MTOBEPXHOCTHIO 3EMIIH
8.24 [ToTenunanbHas 3HEPTUs CKATON MPYKUHbI
5 #Hi##Par###Kunetnueckass  sHeprus.  Teopema o
5.25 KMHETHYECKOW YHEPTUU
8.26 H###Par###3akoH cCOXpaHEeHUs MEXaHHMIECKOH SHEPTUN




8.27

8.28

8.29

[IpakTrueckue pabOTHI:

Omnpenenenue CpeaHEe CKOPOCTH CKOJBKECHHS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenne yCKOpPEHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 Ha4aIbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUHM O€3 HadallbHOM CKOpPOCTU MYTH OTHOCSATCS
KaK psA HEYETHBIX 4YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHHS
OT CWJBl HOpPMaJIbHOTO JdaBieHusa. OrmnpeneneHue
kodddunmenTa TpeHHs CcKoibxkeHus. OmnpenerneHue
*ECTKOCTU TpyKuHBL. OmpeneneHue padOThl CHIIBI
TPEHHsSI TIpU PABHOMEPHOM JIBIDKCHHUH Tejla IO
TOPU30HTANILHON MoBepxHOCTH. Ompenenenue padOTHI
CUIBI  yOPYrOoCTH  IIpU  HOABEME  Ipy3a  C
WCIOJIb30BAHUEM  HEMOABMKHOTO M TMOABHXKHOTO

0JIOKOB

®u3nYecKUe SIBJICHUS B MPUPOJE: MPUIUBBI U OTIIUBBI,
nBKeHue 1iaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBU)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHOUIOMETP, JTATYUKH

TIOJIOKCHUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nBukenne. OCHOBHbBIE XapaKTEPUCTHUKU

. KoJieOaHM: TIepuo/I, YacTOTa, aMILIUTY1a
9.2 Maremarnueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBpartenue sHepruu npu KosaedaTeabHOM ABHKEHUN
0.3 3aryxatomue KosieOaHus. BbeIHYXIeHHBIE KOJaeOaHwUs.
' Pes3onanc
Mexannueckne BosIHbI. CBOMCTBa MEXaHMUYECKHUX BOJIH.
94 [IpononbHble U MomnepeyHble BOJHBI. J[nMHA BOJIHBI U

CKOPOCTb €€ pacnpocTpaHeHuss. MexaHn4YeCcKre BOJIHBI B




TBEPIIOM TeJle, CEHCMUYECKHE BOJTHBI

9.5 3ByK. [ poMKOCTb 1 BbICOTa 3ByKa. OTpakeHHUE 3ByKa
9.6 HNudpas3Byk u yibpTpa3Byk
[IpakTrueckue pabOThI:
Onpenenenne 4YacTOTBl M THepuoAa  KoyeOaHWit
MaTeMaTHYECKOTIO MasTHHKA.
OnpeneneHnne 4YacTOTBl M THepuoAa  KoyeOaHWit
MPY>KUHHOTO MasITHUKA
0.7 HccnemoBanne 3aBUCUMOCTH —TiepHofa  KoJjeOaHui
' MOABEIICHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnemoBanne 3aBUCUMOCTH  TiepHoia  KoJjieOaHWi
MPYXKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHUMOCTH nepruo/ia KOJIcOaHMi rpysa,
MOJIBEILIEHHOTO K HHUTHU, OT MAacChl Ipy3a U >KECTKOCTHU
pyXuHBL. M3MepeHne yckopeHus CBOOOHOTO TaICHUS
duznyeckue SBJICHUS B MPHUPOJE: BOCIHPUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHUE, CEMCMHYECKHUE BOJIHBI,
I[YHAMH, X0
9.9 TexHuyeckue YCTpOMCTBAa: 3XOJOT, UCIOIb30BAHUE

yIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBoiicTBa 371EKTPOMAarHUTHBIX BOJH

10.2 [IIkana 371€KTPOMarHUTHBIX BOJIH

103 OnexkTpoMarHutHas npupoaa csera. CKOpPOCTb CBeTa.

' BonHoBEIE cBOlICTBa CBETa
10 [IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0O MOOMIIBHOTO Tese(hoHa
dusnueckue SBIEHUS B TpUpoAe: OHOIOrHyYecKoe

10.5 neiicTBue BUJIUMOTO, yIABTPaQHOIETOBOTO u
PEHTTE€HOBCKOT'O U3ITy4eHUN

10.6 Texuuueckue YCTpOMCTBA: UCIOJIb30BAHUE

OJICKTPOMAariuTHBIX BOJIH JJIA COTOBOM CBSI3U




11

CBETOBBIE ABJIEHHA

11.1 JlyueBast Mmosienb cBeTa. MICTOUHHMKY cBeTa
11.2 [IpsimonuHeitHOE pacpocTpaHeHue CBeTa
Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpakKeHUs
11.3
cBeTa
114 [Ipenomsienne cBera. 3aKOH IIPEJIOMIIEHHS CBETA.
' [TosnHOE BHYTpEHHEE OTpaKEHHE CBETa
11.5 JIunza. Xop jtyyen B IMH3e
116 Ontuueckast cucrema ¢oroanmnapara, MHKPOCKONa U
' TeJecKoIa
117 I'maz kak omnrTuyeckas cuctema. bIM30pyKoCcTh U
' JaJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HbtoTOHA.
' CrnosxeHue cieKTpaiabHBIX IIBETOB. Jlucnepcus ceTa
[IpakTuueckue pabOTHI:
#HH#Par####lccnenoBanue 3aBUCUMOCTH yriia
OTpaXKeHUS CBETOBOTO JIy4ya OT YyIJia MaJeHHUS.
###Par###13yuenue  XapakTepuUCTHUK  M300paskeHus
MpeIMeTa B IIIOCKOM 3epKalle.
#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
MPEJIOMJIEHUSI CBETOBOIO Jiyda OT Yrjla MaJeHus Ha
119 IPaHULE «BO3JIYX — CTEKJIO.
' ##Par##H#lonyuenne  M300paXeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
##HPar###Onpeniennenne  (POKYCHOTO pacCTOSHUSL U
ONITUYECKOM CUJTBI COOMpArOIIeN JTUH3BL.
#H#HPar#H#OnbITEL 10 pa3joKeHUI0 Oeoro cBera B
CIIEKTD.
H#HHHPar###OnBITEI IO BOCHPHUSTHIO IBETA MPEIMETOB
IpU UX HAOJIOIEHUH Yepe3 BETOBbIE (DUIBTPHI
dusnueckue sBIeHUs B mpupoze: 3arMenus ConHua u
11.10 JlyHpl, 1IBEeTa TEJ, ONTHUYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 TexHnueckue yCTpOWCTBA: OUKH, MIEPUCKOTI,




(doToanmnapar, ONTUYECKUE CBETOBO/IbI

12

KBAHTOBBIE SBJIEHUA
121 OmnbiTel Pezepdopna u 1uiaHerapHass MOAeldb aTroma.
' Mogenbs aroma bopa
199 Hcnyckanue u morjouieHue cBeta aToMoM. KBaHTHI
' JIunelyaThie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenune aromHoro sapa. HykinoHHas Monenb
' aToMHoro siapa. Mzotonsl
128 PaguoaktuBHble mpeBpameHus. llepuon mnomypacnana
' aTOMHBIX SJIEP
s SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MaccoBOT'0 YHCEN
12.7 DOHeprust cBA3M aTOMHBIX sijiep. CBsA3b Macchl U SHEPIUU
e Peakuuu cunresa u nenenus saep. Mcrounuku sHepruu
' CounHna u 3B€311
12.9 SnepHas sHepretuka. JleHcTBHE  pagMOaKTUBHBIX
' W3ITYYCHUN Ha KUBBIE OPTaHU3MBI
[IpakTuueckue padbOTHI:
HaGntoneHne CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
12.10 U3ITy4EeHUsl.
HccnenoBanue TPeKoB: M3MEPEHHE SHEPTrHUM YaCTHIIBI
10 TOPMO3HOMY ITyTH (TI0 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
dusnueckue SABICHUS B TPUPOJAE: €CTECTBEHHBIN
panOaKTHBHBIH ¢oH, KOCMUYECKHE Ty4H,
12.11 pPaaMOaKTUBHOE M3JIYyYEHHE MPUPOJHBIX MHUHEPAJIOB,
JEUCTBHE PAJMOAKTUBHBIX W3IyYEHUH Ha OpPraHU3M
YeJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, Kamepa Bunbcona




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

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTb 0OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHON CBSI3U
U TI03HAaBa€MOCTH SBJICHMM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeid poaun (UMK B pa3BUTUHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIIOJIE), O JBIXKCHHHM Kak
crocobe CyIIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BEUIECTBA, O (PU3UYECKOH CYIIHOCTH SIBICHHH MPUPOJIBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKpYXalOUIEM MHpE, BBIIEISAS UX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcCHOBaMM MOHATHMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3blKa (PU3UKHU U MCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajad;
YMEHHUE XapaKTepu3oBaTb CBOWCTBa Tell, (U3NYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOIICTBA TET U (1)I/IBI/I‘I€CKI/Ie SABJICHUS,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
cOOJIOIeHNsT MPaBWJI O€30MAaCHOTO TpyAa: HAOIIOACHUE (PU3HMUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTrO Habopa 00OpYyIOBaHMS MO MHCTPYKIUHU, OMHCHIBATH XOJ
OTIBITA U 3AMMCHIBATD €T0 PE3YIbTATHI, ((OPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIBHYI0  YCTAaHOBKY IO HMHCTPYKLHMH, BBIYHUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  WHCTPYKLUUH,  IPEICTaBISTH
MOJIyYEHHBIE 3aBUCUMOCTU (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YyIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pM3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NMPUMEHITh UX Ui

00BACHEHHS (1)I/ISI/I‘ICCKI/IX IIpouecccoB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTYyallMil NPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITh NPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTh OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarh pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KpPATKOE YCJIOBUE 3a1ayH,
BBISIBIISATH HEAOCTAIOILIME JIaHHbIEC, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl € pelIeHus], UCII0JIb30BaTh CIIPABOYHEIC TaHHBIE,
IPOBOJUTHh PACUYETHI M OLEHMBATH PEATUCTUYHOCTH IOJYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHe XapakTepu3oBaTh IPUHLHUINBI  ACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCII€ OBITOBBIX MPUOOPOB, M MPOMBIIITIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ys 3HAHUS O

cBOMcTBax (M3MYECKUX SIBJIEHUH UM HeoOXoauMmble (u3nUecKue




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHud ¢ OBITOBBIMH ~ NpPUOOpaMU U TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3JI0pOBbsI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnelT TOMCKa, TpeoOpa3oBaHUA U MPEACTaBICHUS HHPOPMAIUH
(GU3HYECKOTO COJEp)KaHUs C HCIOJb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HAyYHO-TIOMYJISIPHYIO JIUTEPATYPy
(bU3MYECKOTO CONEPIKaHUS, CIIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIPeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyI0; yMEHHE
co31aBaTh COOCTBCHHBIC IHUCHMEHHBIC W YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKUX MCTOYHHUKOB




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 MEXAHUWYECKUE ABJIEHU A
11 Mexanunueckoe JaBmWKeHHe. MarepuanbHas Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD TBUKCHUS
PaBHOMepHOE U HepaBHOMEpHOE JBIXKeHHE. CpenHss ckopocTh. Dopmyia s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE MPAMOJHMHEHHOE IABM)KEHHE. 3aBHCHMOCTh KOOPIMHATHI TEia OT
BPEMEHHU B CJIy4ae PAaBHOMEPHOTO MPSMOJIUHEHHOTO TBUYKCHUSI:
13 (1) =x,+ut
['padyiky 3aBUCUMOCTH OT BPEMEHH IS MPOCKIUH CKOPOCTH, IPOCKIIUU
nepeMEeIeHHsI, IyTH, KOOPAWHATHI MPU PABHOMEPHOM MPSMOJIMHEHHOM
JIBYOKCHUH
3aBUCUMOCTh KOOPJMHATHI Tella OT BPEMEHH B Cllydac pPaBHOYCKOPEHHOTO
PSIMOJIMHEHHOTO IBUKCHUS:
2
Sl =v,, #1+a,* ;
2
dopmyIbl JUIS MPOEKIIUU TEPEMENICHHS, NPOCKIIMH CKOPOCTH W TPOSKIIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOITHHEHHOM JBHIKCHHH:
2
14 .sx(r)=vﬁx-r+ax-%.
U_r('f) =Upy T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
I'padmku 3aBHCUMOCTH OT BpPEMEHH JIJIS TPOCKIUH YCKOPEHUS, MPOCKIIMH
CKOPOCTH, TPOEKIMH TEPEMEIIECHUs,, KOOPAWHATHI TPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUN
CBobOonHOe maneHue. PopMyITbl, OMUCHIBAIOIINE CBOOOHOE TaJCHUE Tella 10
15 BEPTUKAIM (IBUKCHUE TeJla BHHM3 WM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHH s MPOEKLUUU YCKOPEHHS,




IOPOEKIMH CKOPOCTH M KOOPAMHATBI IpH CBOOOJHOM TaJ€HUM Tela IO
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JBMJKEHHUs Teja 10 OKpyxkHocTtu. Hampanenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
b=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

16 yckopeHus. @opMyiia 1l BBIYUCICHUS YCKOPEHUS:
2
a. = (&
"R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaleHUS:
1
V= —
T
Macca. ITnotHocTs BemecTBa. @opmyiia sl BBIYUCICHUS TTIOTHOCTH:
o= m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CroxxeHue cui
1.9 SIBnenne nnepnuu. Ilepssiii 3axkoH HeroTOHA
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tejla U BEKTOpa CHIIbI, IEHCTBYIONIEN Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 Fy y=-F
112 TpeHne nokos U TpeHue ckoabxkeHus. opmyna 17 BEIYUCIEHUS MOYJIS CHIIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Ympyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TATI'OTCHUSA:

My -5
F=G L1 _2
R
Cuna Tsoxectd. Y cKopeHre cBOOOIHOTO MaIeHusl.
®opmyna 175 BBIYUCIEHUS CUJIbI TSHKECTH BOIM3H OBepXHOCTH 3emun: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIMUMHA.
D=mi

I/IMHy.TIBC cuCTeMBI Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHy.]'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aMKHYTOM CUCTEMBI TEN:
Dp=myU i,y =const
PeakTnBHOE nBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=Fsooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYMCIICHUA

KHHETHYSCKOM OHCPIUU:

H!Uz
Ep=—r

TeopeMa 0 KHHETHYECKOM OHCPIUH. qDopMyna JUIS. BBIYMCIIEHUS MOTEHIIAIBLHOMN




OHCPIrum T€jia, IOAHATOTO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E »

1.19 3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXAaHUYECKOM HEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
ITpeBpanicHre MEXaHMYECKON SHEPTUH ITPU HAJIMYNU CUJIBI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0

1.20

[TonsrxubIi 1 HenoaABWKHBIN 0510ku. KITJ[ mpocThix MexaHNU3MOB,
A‘S&TI:E"IBEE&H

JlaBnenue TBEPAOrO TEmA.

@dopmyna s BBIYMCIICHMS IaBJICHHS TBEPIOTO Tena:
F

P=—-

191 JlaBneHue raza. ATMocgepHoe AaBlICHHE.
' lMunpocratuyeckoe gaBieHne BHYTPH KUIKOCTH.

®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:

P=pgh+Pn,

1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna AId ONPEACICHUS BBITAIKUBAIOLIEH CHIIBI,
JeCcTByIOIIEH Ha TeJ0, HOTPYKEHHOE B )KUJIKOCTh WJIN ra3:

1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lnaBanue CYI0B 1 BO3AYXOILIIAaBAHUEC




1.24

1.25

Mexanndeckue KojeOaHus. AMIUIMTYyAa, TEPUOA W YacToTa KoOJIeOaHMA.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Marematuueckuii ¥ NpPYKUHHBIM MasATHUKUA. [IpeBpaiieHue sSHepruu Inpu

KoJIe0aTeIbHOM JBHXXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAaHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXHUHBL, KO3(PUIMEeHTa TPEHUS CKOIBbXKEHHUS; paOOThl CHJIBI TPEHUS, CHIIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMsI Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuofa KoieOaHUl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
Kosie0aHuM NPY)KMHHOTO MasiTHUKA; MOMEHTA CHJIbl, JEHCTBYIOLIErO HA phlyar;
paboThl CWJIBI YNPYrOCTH TMPH MOJbEME Ipy3a C IMOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPU MOJBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpyKEHHON
YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHUIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKUHE, OT CTENEHU
nedopmaiuu NpyKUHBI;, YCKOPEHHUs OpyCcKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoAa (4acToThl) KOJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOAA
Kojie0aHui MPYXUHHOTO MasTHHKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU TepHoja KoleOaHUH HUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHs pblyara
Qusuueckue sA61eHUs 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TMPUIHWBBI W OTJIWUBBI, JABMIXCHHUC IIJIAHCT Conueynon CUCTCEMBI,




PEaKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, PbIYAard B TEJIC YEJIOBEKA, BIUSIHUE
atMoc(hepHOro JaBJICHUS Ha XKUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUJecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pblYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, ITPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmIarmuecs: Cocyzpl, YCTPOMCTBO BOJOINPOBOJAA, THAPABIMUYECKUI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIC  TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETUYECKOH  TEOPUU  CTPOCHHUS

2.1 BerecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUN BEIIECTBA.
Kpucrammyeckue u amopHsie Tena

25 JIBukenne dyactuil BemiectBa. CBS3b CKOPOCTH JABWXKEHUS YacTUIl C

' Temrneparypoii. bpoyHoBckoe nBmxenue, muddysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TennoBoe pacupeHne u CxaTHe

2.5 TennoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI M3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Buzp! Termonepeaaun: TEIIONPOBOJHOCTh, KOHBEKIHS, U3TyYeHUE
HarpeBanme wu oxnaxkaenue ten. KoimdecTBO — TEmIOTHL. Y enbHas
TEMJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHWsS] PHEPrMM B TEIIOBBIX MpOIeccax. YPaBHEHHE TEILIOBOTO
Oananca:

2.9
O +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

210 UCTapeHus W KoHAeHcanuu. KurneHue KHUIKOCTH. YJenpHas TeIuioTa

' napooOpasoBanus: L = Q/m

2.11 BnaxxHocTs BO3yxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctaiuzanus. V3mMeHeHHe BHYTPEHHEW HHEpPruu Mpu

IJIaBJICHUU U KpUCTAJJIM3AallN. YILCJIBHaSI TCILIOTA I1J1aBJICHUA:

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[punuuns! pabots! TemoBbix Asuratencii. KI1/] reruioBoro apuratens

Ilpakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAIUNIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIiepaTrypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LWJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEJIbHOW TEIIOTHI
IJIAaBJIICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpATypbl  BOABI  MPH
Pa3JIMYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHAa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOpSI‘I@fI BOJbI; IIpoHecCa NCIapCHus

2.16

Qu3suueckue s61eHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIAPHBIC
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIApbl, TPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIEpaTyphl, TEPMOC, CHCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBas TypOUHA, ABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMAT'HUTHBIE ABJIEHUA
Onektpu3zanus Ten. J[Ba BUa 3JIEKTPUUECKUX 3apsi0B
B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

3.5

Onektpuueckoe mnone. Hanpsxk€HHOCTh anekTpuyeckoro mnois. IIpuHuun
CYTEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHCTBHE SIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUIJICKTPHUKU

3.6

[TocTostHHBIN 2nekTpuyecKkuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.




Hanpsixenue.

I=qg/t,U=A/q

:‘)J'IGKTpI/I‘{CCKOG COIMPOTHUBJICHUC. Y,[[CJ'IBHOC SJICKTPHUYECKOC COIIPOTUBJICHUC:

3.7 R =pl/S
38 3akon Oma ais yyactka snekrpuueckoi memu: | = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamiensHOe coeMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 B
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTS A5ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHH
MarHUTHOM MHAYKLIHUH
313 MarauTHoe TmoOJIe TOCTOSHHOT'O MarHura. B3amMonelcTBHE HOCTOSHHBIX
MarHHuTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apazes. SABnenue snekTpoMarnuTHON UHAYKIUU. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIIEHUS  PE3WCTOpPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCHMOCTH CHJIBI TOKAa, BO3HHKAIOIIETO B IPOBOJIHHKE

(pe3I/ICTOpBI, HaMl'IO‘-IKa), OT HaIIPsA’KCHHA Ha KOHIaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IJIOMIAAN €ro IMOIICPEYHOTr0 CCUHCHHA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia Ui 3JIEKTPUUECKOTO HANPSDKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; TMpPaBWIA ISl CUJIbI 3JIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYIECTBO KHUBBIX OPTaHMU3MOB, MATHUTHOE TOJIe 3eMITH, Apeiid MOI0COoB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PeocTart,
CUCTYMK  DJIGKTPUYCCKOM  DHEPTruH,  DIEKTPOOCBETHUTEINBHBIE  MPHOOPEI,
3.18 HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (mpumepsr), INEKTPUUYECKUE
IPEIOXPAHUTENH, OSJICKTPOMArHUT, OJJIEKTPOJBUTATENIb MOCTOSHHOTO TOKAa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpoOMarHUTHBIX BOJTH
3.20 JlyueBas monensb cBeta. [IpsmMonnHeiiHOe pacpocTpaHeHUe CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaiio
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucnepcus cseta
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
' mun3el: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckue npudopbl
IIpakxmuueckue pabomoi
###Par#t#l13mepenne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHus coOMparoIie JTMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MepOB MPEIMETa U
M300paxkeHusi, KOTJa MpeAMET PacloyioKeH B JBOMHOM (oKyce), TmoKa3aTes
3.26 MPEIOMJICHUS CTEKIA.
###Par#t#lccnenoBanue CBOMCTBA M300pa)KEHUS, MOJYYCHHOTO C TOMOIIBIO
coOuparomiel JHMH3bI, M3MEHEHUs (OKYCHOTO PACCTOSHMUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIja MPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPaHUIIE «BO3JIYX — CTEKIIO)
327 Qusuueckue senenus 6 npupooe: 3atmenns Conana w JIyHBI, 1[BeTa Ted,
' ONTHYECKHE SBJIEHUS B aTMochepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.98 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PamnoaktuBHOCTE. Anbda-, Oera-, Tamma-usnydenus. Peakuun anbda-u Oera-




pacnana

4.2 Omneitel Pe3epdopna o paccesauto anbda-dactuil. [LtanerapHas Mozennb atoma

4.3 CocraB atroMHOTO sigpa. M3oTomb!

4.4 [Tepuon momypacnaza aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apSAJ0BOIO U MAaCCOBOTO YHCET
Qusuueckue s6leHUs 6 Npupode. ©CTECTBEHHBIA PAJIUOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHUE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHE PAJUOAKTUBHBIX U3JIy4YEHUN HAa OPraHU3M YEI0BEKa

47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, WHANBUAYIBHBIN JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka, 7 xknacc/ Makumes I'.5., byxosuer b.b., Corckuit H.H. nox penakiueit
[MapdentneBoit H.A., Akunonepnoe obmectso «M3narensctBo «IIpocBemienne
» ®usuka, 8 knacc/ Msikumes I'.51., byxosues b.b., Corckuiit H.H. mox penaxiueit
[TapdentneBoit H.A., Akunonepnoe obmectso «3narensctBo «IIpocBemienne
» dusuka, 9 knace/ Msikumes I.41., byxosues b.b., Corckuiit H.H. mox penaxiueit
[MapdentneBoit H.A., Akunonepnoe obmectBo «3narensctBo «IIpocBemienne

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

https://www.google.com/url?sa=t&source=web&rct={&0opi=89978449&url=https://rosuchebnik.ru/met
odicheskaja-pomosch/materialy/umk-liniya-umk-a-v-peryshkina-fizika-7-9 type-metodicheskoe-
posobie/&ved=2ahUKEwjdu6WUulKCAXUAFRAIHXiOBWQQFnoECA0QAQ&usg=A0vVaw0dsgHFDEOJIobE
XBp19YhS

https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://Ibz.ru/books/224/84
58/&ved=2ahUKEwjdu6WUulKCAXUAFRAIHXiOBWQQFnoECBOQAQ&usg=A0vVawlMAefokJvpfCPkNglO
bTEX

https://www.google.com/url?sa=t&source=web&rct=j&0opi=89978449&url=https://iro23.ru/wp-
content/uploads/2022/08/6.-%25D0%259C%25D0%25B5%25D1%2582%25D0%25BE%25D0%25B4.-
%25D1%2580%25D0%25B5%25D0%25BA%25D0%25BE%25D0%25BC.%25D0%25BF%25D0%25BE-
%25D1%2584%25D0%25B8%25D0%25B7%25D0%25B8%25D0%25BA%25D0%25B5-2022-2023-
%25D0%25B3..pdf&ved=2ahUKEwjdu6WUulKCAXUAFRAIHXiOBWQQFnoECCAQAQ&usg=A0vVaw3B QH
BR1jCuJ2KJA4zUy7-

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

OI'NC "Mos mkomna", POIIL.
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