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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no ¢u3uke Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsl COCTaBJIEHA HA OCHOBE
MOJIO)KEHUH W TpeOOBaHMII K pe3yabTaTaM OCBOEHUSI Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHO# nporpaMmel, npeacraBieHHbIXx B DI'OC 00O, a takke ¢ yuérom QenepaibHOR
paboueii mporpaMMbl Bocriutanus 1 Konuenuuu npenonaBanus yueoHoro npeamera «Duznkay.

Copneprxanue IporpaMMel Mo (pU3HMKe HampaBiIeHO Ha (OPMHPOBAHUE €CTECTBEHHOHAYYHOMH
rPaMOTHOCTH OOYYAIOIIMXCS U OpPraHHu3alUi0 W3y4deHHs (U3MKH Ha JeATeIbHOCTHOM ocHoBe. B
nporpaMMe 1O (HU3UKE YUUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO TIpeAMeTa B pealu3aluu
tpeboBanuit ®I'OC OOO K IUTAHUPYEMBIM JIMYHOCTHBIM M METAlpeIMETHBIM pPe3yJIbTaTaMm
00y4YeHHsI, a TAK)Ke MEKIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

[Iporpamma mo ¢u3uKe ycTaHaBIMBACT pacmpenesieHHe y4eOHOro marepuaia Mo TojaaM
oOyuenus (o Kjaccam), mpepiaraeT NPUMEPHYIO IIOCIEI0BATEIbHOCTh HW3YYEHHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COACPIKaHUS U Yy4ETe BO3PACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.

[Tporpamma o ¢usuke pazpaboTaHa ¢ HEIbI0 OKA3aHUS METOJMYECKOW TTOMOIIY YUUTEIIO B
co3aaHuu pabouel mporpaMMBbl 10 y4eOHOMY MPEIMETY.

dusnka SBISIETCS CUCTEMOOOPA3YIOIIUM I €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEIMETOB,
MOCKONIBKY (PU3WYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOILIECCOB M SIBJICHHM, M3yd4aeMbIX XHUMHEH,
Ouosnorueii, acTpoHOMuel U Qu3nMdyeckol reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MPEAOCTaBiIsieT Haubosee sicHble oOpa3lbl MPUMEHEHHS HAyYHOrOo METoJa
MIO3HAHUS, TO €CTh CII0C00a MOMYYCHHUS JOCTOBEPHBIX 3HAHHUI O MUPE.

Opna w3 IaBHBIX 3a7ad (u3mMveckoro oOpazoBaHUs B CTPYKType oOmiero oOpa3zoBaHUs
COCTOMT B (OPMHpPOBAaHMM E€CTECTBEHHOHAyYHOM TIpaMOTHOCTM M MHTEpeca K Hayke Yy
oOyJaromuxcs.

W3yuyenne ¢u3uku Ha 0a30BOM ypOBHE MpeArojaraeT OBJAJEHHE CIEAYIOUUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO 'PaAMOTHOCTB!

® HayYHO OOBSCHSATH SIBJICHUS;

® OIICHUBATh U IOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIIEOBAHMUS;

® UHTEPIIPETUPOBAaTh JAaHHbIE W MCIOJIb30BaTh HAy4yHbIE J10Ka3aTeIbCTBA JUISl IMOJIyYEHUs
BBIBOJIOB.

Ilenn wu3ydeHus (QU3UKK Ha YPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUsS ONpeAeeHbl B
Konnenmuu npenonaBanus yde6Horo mnpeamera «@Pusuka» B 00pa30BaTENbHBIX OPraHU3aLUAX
Poccuiickoit  ®enepanyy, peamu3ylolMX OCHOBHbIE 001eo0pa3oBaTelbHbIE  MPOrPaMMBbI,
yTBepkI€HHONW pemennemM Komrernm MunncrepctBa npocsemeHus Poccuiickonn ®Penepannu
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu n3yvyenus pu3nku:

e IpuoOpeTeHNe MHTEpeca U CTPEeMIICHHsS O0YyJaloIuXcs K HayyHOMY H3YyYEHHIO MPUPOIbI,
pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® pa3BUTHE TMPEJACTABICHMA O HAayyHOM MeToJe TMO3HaHHMi M  (OPMHPOBAHUE
MCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e GOpMUpPOBAaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yibTaTa H3Y4YEHHs] OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

¢ (hopMHUPOBaHKE TPEICTABICHUN O PONU (DU3HMKU IS Pa3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTH;

® pa3BUTHE TPEJACTAaBICHUNA O BO3MOXHBIX cdepax Oyaymeld mnpodeccHoHATHHOM
JEATETLHOCTH, CBSI3aHHOW C (U3MKOHM, IMOATOTOBKA K JallbHEHWIIEMy OOYYEHHI0O B 3TOM
HaIpaBJICHUU.

JlocTrKeHue 3TUX TeJIel MporpaMMBbl IO (PU3HUKE HA YPOBHE OCHOBHOTO OOITETO 00pa30BaHUs
o0ecreynBaeTcsl pelIeHueM CIeIyIOIuX 3a1a4:

e IpuoOpeTeHNe 3HAHUM O JUCKPETHOM CTPOCHHMM BEIECTBA, O MEXaHUYECKUX, TEIJIOBBIX,
JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;



® IpHOOpEeTEHNEe YMEHUN OMHCHIBATH U OOBACHATH (PU3MUECKHE SIBICHUS C MCIIOJH30BAHHEM
[IOJIyYCHHBIX 3HAHU;

® OCBOCHHE METOJIOB pCIICHHS NPOCTEHIINX pPACYETHBIX 3ala4 C HCIOJIh30BAHUEM
(bu3HYECKUX MOJIeNIeH, TBOPUECKHUX U MPAKTUKOOPHUECHTUPOBAHHBIX 3a71a4;

® pa3BUTHE YMCHUU HAONIOATh MPUPOIHBIC SBICHHUS W BBITOJIHATH OMBITHI, JJAOOpAaTOPHBIE
paboOThI U AKCTIEPUMEHTAIBHBIC UCCIICIOBAHHS C UCIIOJIb30BAHUEM U3MEPHUTEIIBHBIX IIPUOOPOB;

® OCBOCHHE TMpPHEMOB pabOThl ¢ uWHPOpManuell (U3NYECKOTO CONEp)KAHMs, BKIIOYAs
WH(GOPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHUAX (U3MKH, aHaIN3 W KPUTHUYECKOE OICHUBaHUE
nHpopmanuu;

® 3HAKOMCTBO CO cepaMu MpodecCHOHANBHON AEITeTbHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSMH, OCHOBAHHBIMU HA JTOCTHKEHUSIX (DU3MUECKON HAYKH.

Ha wusydenme ¢usuku (0a30BBIE YpOBEHH) Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHS
otBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 vaca B Hezeln0), B 8 kiacce — 68 yacos (2 yaca B
HEJICIIO), B 9 KJiacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme o (U3MKE MepeueHb JTabopaTopHbIX paboT U OMBITOB HOCUT
PEKOMEHAATENbHBIN XapaKTep, YIUTENb AeJaeT BEIOOp MpoBeIeH s Ja00paTOPHBIX PadOT M OMBITOB
¢ Y4€TOM MHAMBUAYAIBHBIX OCOOEHHOCTEH O0yYarouumxcs, CIUCKa YKCIEPUMEHTANIbHbBIX 3a/IaHUH,
npe/UlaraéMbIX B paMKaX  OCHOBHOTO  TOCYJapCTBEHHOTO  9JK3aMeHa 10  (U3HUKe.



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®usnka — Hayka o mpupone. SBieHus npuponbl. PusnuecKue SBICHUSA: MEXAHUYECKUE,
TEILJIOBBIE, YIIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenMuuHbl. 3mepenue ¢usnmueckux BenuuuH. Pusmdeckue MpuOOPHI.
ITorpemnocTs U3MepeHui. MexayHapoiHas CUCTeMa €IUHHII.

Kak ¢u3uka u 1pyrue ectecTBeHHbIE HAYKHU U3Yy4atoT Mpupoy. EcrecTBeHHOHAY4HBIH METO
NO3HaHUs: HaOIIO/IeHUE, TOCTAaHOBKA HAYYHOT'O BOINPOCA, BBIABIKEHHE THIIOTE3, SKCIIEPUMEHT I10
IIPOBEpKE TUIIOTE3, OObsiCHEHHE HabmomaeMoro siBaeHusd. Onucanue (GU3MUECKUX SBIECHUH C
IIOMOUIBIO MOJIENIEH.

Hemoncmpayuu.

1. Mexanuyeckue, TEII0BbIe, EKTPUUECKUE, MAarHUTHBIC, CBETOBBIC SIBJICHUSI.

2. ®dusnyeckue MpUOOPHI U MPOIIeAypa MPSIMBIX H3MEPEHUIN aHAJIOTOBBIM U ITU(GPOBBIM
npudopom.

Jlabopamopnwvie pabomot u onvimeul.

1. OmnpeneneHne EHbI JSICHUS KAl H3MEPHUTEIHLHOTO MTPHOO0pA.

2. W3mepeHune pacCTOSHUM.

3. N3mepenune o0bEMa KUIKOCTU U TBEPAOIO TENA.

4. Ornpenenenne pa3MepoB MaJIbIX TEJ.

S. W3mepenue temmepaTypbl NpU IMOMOLIM >KMJIKOCTHOTO TEPMOMETpa U JAaTyuka
TEeMIEPaTypPHI.

6. [IpoBeneHune wuccienoBaHusl MO MPOBEPKE TUMIIOTE3bl: AAJBHOCTH MOJIETA IIApUKAa,

MYIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OOJIbIIIe BHICOTA MTyCKAa.

Pa3nes 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, X pa3Mepbl. ONbIThI, JOKA3bIBAOIINE JUCKPETHOE
CTPOCHHE BEILIECTBA.

JBuxenue wyactui BemectBa. CBA3b CKOPOCTHM JBMIKEHHS YACTULl C TEMIIEPaTypOu.
bpoyHoBckoe nBmwxkenue, auddy3us. BzaumomeicTBHE UACTHUIl BEIIECTBA: NPUTSDKCHHE W
OTTaJIKUBAHUE.

ArperatHple  COCTOSIHMSI ~ BEIIECTBA: CTPOCHHE Ta30B, IKUAKOCTEHM W TBEPABIX
(KpUCTaIIMYecKuX) Tel. B3auMocBS3b MEXIy CBOWCTBaMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHHSIX U UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BO/IBI.

Hemoncmpayuu.

1. Habmonenne 6poyHOBCKOTO IBUYKEHUSI.

2. HaGmronenue nuddysu.

3. Habmonenune siBineHui, 00BSACHSIIOMNXCS TPUTSHKEHUEM HITH OTTAJTKUBAHHEM YaCTHII
BEIIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Onenka fuaMeTpa aToMa METOJIOM PSIZIOB (C MCIOJIb30BaHHEM (oTorpaduii).

2. OnbITH IO HAOJTIOICHUIO TETIJIOBOTO PACIIMPEHHS Ta30B.

3. OnbITHl IO OOHAPYKEHHIO IEHCTBUS CHIT MOJIEKYJISIPHOTO MIPUTSKESHUS.

Paznen 3. /IBu:keHHe U B3aUMO/IeiicTBUE TeJl.

Mexannueckoe nBukeHue. PaBHoMepHOe U HepaBHOMEpHOE JBHKeHue. CkopocTs. CpenHss
CKOPOCTb IPU HEPABHOMEPHOM JIBHKEHHMH. Pacuér myTn 1 BpeMEHU JIBH>KCHMUS.

SIBneHue nHepUMH. 3aKOH HHEPUMHU. B3anmozeiicTBre Ten Kak IpUuuHa U3MEHEHHSI CKOPOCTHU
IBUKeHHUsT Tesn. Macca kak Mepa mHepTHOCTH Tena. [ImoTtHocTh BemectBa. CBSA3b IJIOTHOCTU C
KOJINYECTBOM MOJIEKYJI B €IUHHIIE 00BbEMA BEIIECTBA.

Cuna kak xapakTepucTuka BauMoencTus ten. Cuma ynpyroctu u 3akoH ['yka. M3mepenue
CUJIBI C ITIOMOIIBIO TUHAMOMETPA. SIBIEHUE TATOTEHMs U cuila TskecTH. Chia TSKECTH Ha JIPYyrux
miaHetax. Bec tema. Heecomoctb. CroXKeHHE CHII, HANpaBICHHBIX IO OJHOW MPSIMOM.
PaBnogeiicTByromas cuin. Cuia TpeHus. TpeHHe CKOJIBKEHUS U TPEHUE NMOKos. TpeHue B mpupoje
U TEXHHUKE.



Hemoncmpayuu.

1. HaOmronenne MeEXaHUYECKOTr0 IBKEHNS TENA.

2. W3mepenne CKOpOoCTH IPSIMOJIMHEWHOIO IBUYKEHUS.

3. HabGnronenue siBeHUs HHEPITUU.

4. Haburonenne n3aMeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEJL.

5. CpaBHeHue Macc Mo B3aUMOJICHCTBUIO TEl.

6. CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwvie pabomot u onvimeol.

1. OnpeneneHue CKOPOCTH PaBHOMEPHOIO ABMXKEHUS (LIapUKa B KUAKOCTU, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. Omnpenenenue cpegHel CKOPOCTH CKOJBKEHHUS OpyCKa WIM IIapuKa M0 HAKIOHHOM
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTU TBEPIOTO TeNA.

4. OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHus (AegopMaliim) npy>KuHbl OT
IIPUJIOKEHHOMN CUJIBI.

5. OMnBITHI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbI TPEHHUS CKOJIBKEHHUS OT Beca Tela U

XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

HaBnenue. CriocoObl YMEHBIICHHS W YBEJIUYCHUS AaBiieHus. [[aBneHue ra3a. 3aBHCHUMOCTD
naBjieHus ra3za or o0béma, Temreparypsl. [lepenaua naBieHus TBEPABIMH TeIaMH, KUAKOCTIMU U
razamu. 3akoH Ilackana. IlHeBMaTHueckue MalIMHBL. 3aBUCUMOCTb JaBJICHUS HKHUJAKOCTU OT
riyounsl. ['uapocrarnyeckuit napagokc. Coodmaromnuecs cocyasl. I napaBindeckue MEXaHU3MBbI.

Atmocdepa 3emim u aTrmocdepHoe AaBieHHe. [IpUYMHBI CyIIECTBOBAHUS BO3JYIIHOU
obonouku 3emuu. OmbiT Toppuuennu. M3mepenue arMocepHOro [aBieHHs. 3aBHCHUMOCTh
aTMOC(EepHOTO ABJICHUS OT BBICOTHI HaJ YpoBHEM Mops. [Ipubopsl 11t m3mepeHust atMoc(hepHoro
JIaBJICHUSI.

JelicTBUE KUAKOCTH U Ta3a HAa MOTPYKEHHOE B HHUX Tesio. BeiTanmkuBaromias (apxuMenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJICHUS I'a3a OT TEMIIEPaTyphl.

Ilepenada naBneHUs KUIKOCTHIO U ra3oM.

Coobmmaronmecs: Cocy/sl.

I'mppaBnnyeckuii mpecc.

[TposiBnenue neiicTBus aTMOC(HEPHOTO AABICHHUSL.

3aBUCHUMOCTh BBITAJIKUBAIONIEH CHIIBI OT 00BbEMa MOrpYyKEHHOM YacTH Tenla U
IUIOTHOCTH KHUJIKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUJKOCTH.

8. VYcnoBue 1ulaBaHMs TeN: IJIaBaHUE WM TIOTPY)KEHUE TEl B 3aBUCUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH TeJa U AKUAKOCTH.

Jlabopamopuvie padomol u onvimel.

ook wnE

1. WccnenoBanue 3aBUCMMOCTH Beca Telia B BOJIe OT 00BbEMa MOTPYKEHHOM B KUJIKOCTh
4acTH TeJa.

2. OnpeneneHre BBITATKUBAIOMIEH CHJIbI, JEMCTBYIOIICH Ha TEIO0, MOTPYKEHHOE B
KUJKOCTD.

3. IIpoBepka HE3aBHUCHMOCTH BBITAIKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha TEIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OnBbIThI, TEMOHCTPUPYIOIIHE 3aBHCUMOCTh BBITAIKUBAIOIIEH CUIIBI, JEHCTBYIOIIEH
Ha TeJO B KUAKOCTH, OT 00BbEMa NOrPY>KEHHON B J)KUIKOCTh YAaCTH TEJIa M OT IUIOTHOCTH XKHUJIKOCTH.

S. KoHcTpynpoBanne apeoMerpa WM KOHCTPYMPOBAHHUE JIOJAKUM M ONpEIEIeHUue e€
IPY30I0ABbEMHOCTH.

Pa3pnen S. PaGora u MOIUHOCTb. DHEPIUs.

Mexanuueckast pabota. MOIIHOCTb.

[TpocTeie MEXaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBecHs pblyara.
[TpuMeHeHHe paBuiIa paBHOBECHS pbluara K 0JIoKy. «3050Toe npaBuio» Mexanuku. KITJ] mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHHKE.



Mexanunueckas SHCPTUs. Kunetnueckaa u MNOTCHIHAJIbHAA SHCPIUA. HpeBpameHHe OAHOI'0
BHJIa MEXAHWYECKOM YHEPTUM B APYroil. 3aKOH COXPaHEHUS YIHEPTHUHU B MEXAHHKE.

Hemoncmpayuu.

1. [IpumepsI MPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimol.

1. Omnpenenenne pabOThl CWJIBI TPEHHS MpPU DPABHOMEPHOM JIBIXKEHUHM Teja IO
TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccenenoBanue ycaoBUid paBHOBECHUS pblyara.

3. N3mepenne KII/] HakIOHHOM INIOCKOCTH.

4. N3yuenue 3aK0Ha COXpPAHEHUSI MEXaHUYECKOM SHEPIHH.

8 KUIACC

Pa3nes 6. TensioBble siBJICHUS.

OCHOBHBIE TNOJOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHHMs BellecTBa. Macca u
pasMepsl  aroMOB M MoJieKyld.  OmnbITel, IMOATBEPXKAAIOIINE  OCHOBHBIE  IOJIOXKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mopenu TBEPAOTO, KUIKOTO M raz000pa3HOro COCTOSHUN BemecTBa. Kpucrammmyeckue u
amop¢ubie Tena. OObICHEHHE CBONCTB Ia30B, KUJIKOCTEH M TBEPIBIX TEJN HA OCHOBE MOJIOXKEHUU
MOJIEKYJISIPHO-KMHETUUECKON Teopuu. CmauumBaHuMe U KanWwUIIpHbIE sBJIEHUA. TerioBoe
pacIIMpEeHHE U CKaTHUE.

Temnepatypa. CBsi3p TemmepaTrypbl CO CKOPOCTBIO TEIJIOBOI'O JBMKEHMSI 4YacCTHULL.
Buytpennss sHeprusi. CriocoObl U3MEHEHUsI BHYTPEHHEH SHEPTUU: TEIIonepeaaya U COBEPIICHUE
paboTel. Buael Teronepenayn: TEMIONPOBOJHOCTh, KOHBEKLUS, U3IyUEHHE.

KonnuecTBo TemnoThl. YenbHass TEIUIOEMKOCTh BeElIECTBA. TeIIO0OOMEH M TeIIOoBOE
paBHOBecHue. YpaBHeHHE TemioBoro OanaHca. [lnaBieHue M OTBEpAEBAHME KPUCTANIMYECKUX
BElIIeCTB. YAelbHas TeruioTa IMaBieHus. l[lapooOpa3oBanue u KoHaeHcauus. Mcmapenwue.
Kunenne. VYaenpHas Temiota mnapooOpa3oBaHMs. 3aBHCHUMOCTh TEMIIEpATypbl KWIEHHS OT
aTMoc(epHOro JaBIeHHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpuntumner padoTsl TeroBeix aeuratesneit KITJ[ teroBoro npurarens. TenaoBbie JBUTATETN
1 3aIlATa OKPYKAIOIIEH CPEIbl.

3aKOH COXpaHEHMsI U MIPEBPALCHHS SHEPTUU B TEIUIOBBIX IPOLECCaX.

Hemoncmpayuu.

1. Habmonenne 6poyHOBCKOTO IBUKEHUSI.

HaGmronenue nudoysun.

HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUTSIPHBIX SIBJICHUH.

Habmtoienue TemnoBoro pacuvpeHus Ted.

V3MeHeHne naBlieHus ra3a Npu U3MEeHEeHUH 00bEMa U HarpeBaHUM UJIU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMiepaTypsl.

Buae! renonepenaun.

OxnaxaeHue mpyu COBEPIICHUH PaOOTHI.

HarpeBanue nipu coBepiiieHuN pabOThl BHEITHAMH CHJIAMH.

0. CpaBHeHHE TETIOEMKOCTEN Pa3IMYHBIX BELECTB.

11. HaOmronenue Kumenus..

12. Habmronenre mocTosHCTBa TeMITepaTyphbl P TIJIaBJICHUH.

13. Mogenu TeIIOBLIX NBUTaTENEH.

Jlabopamopuvie pabomul u onvimel.

OMnbITHI 10 OOHAPYKEHUIO ACHCTBHUS CHUIT MOJICKYJISIPHOTO TIPUTSHKCHHUS.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WJIM caxapa.

OnbITHI 1O HAOIIOEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPHUIIA.

5. OnbIThI, AEMOHCTPUPYIOLIUE 3aBUCHUMOCTh JaBJIEHHS BO3[yXa OT €ro o0béMa H
HarpeBaHus WIN OXJIAKICHUS.

BOoNoO O RWDN

NS



6. [TpoBepka THUIOTE3bI JTMHEHHON 3aBUCUMOCTU JITUHBI CTOJNOHMKA S>KUAKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMIlepaTyphl.

7. Habmionenne nu3MeHeHns BHYTPEHHEH SHEPTUU Tella B pe3ylbTaTe TeIUIonepeaayn u
pabOTHI BHEITHUX CHIL.

8. HccnenoBanue sBICHHUS TEIUIOOOMEHAa NpPU CMEIIMBAHMM XOJOAHOM M TOpsyei
BOJIBI.

9. OmnpeneneHne KOJIMYECTBAa TEIUIOTHI, IMOJYYEHHOTO BOJAOH TpH TermiooOMeHe ¢
HarpeThbiM METAJUINYECKUM LIMJINHAPOM.

10. Onpenenenue yneiabHON TEIUIOEMKOCTH BELLIECTBA.

11. HccnenoBanue nporiecca uCrapeHusl.

12. OmnpeneneHne OTHOCUTENIBHOM BIaXXHOCTU BO3/yXa.

13. Onpeznenenue yaeabHON TEIIOTHI IJIABJIEHUS JIbJA.

Pa3nen 7. DaekTpuveckue 1 MArHUTHBIE SIBJICHHS.

OnekTpuszanus Tell. J[Ba poja 3JIeKTpUYECKUX 3apsiioB. B3aumonencTBue 3apsyKeHHBIX Te.
3akoH KynoHa (3aBUCHMOCTb CHJIBI B3aUMOJEWUCTBUS 3apsyKEHHBIX TEJl OT BEJIWYMHBI 3apsiioB U
pPacCTOSTHUSL MEXTY TEJIaMH).

Onekrpuueckoe nojae. Hampsx€HHOCTh 3nekTpuueckoro mnousid. IlpuHumn cynepnosunuu
ANEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsaoB. DIEMEHTApHBIN dJIeKTpuueckuil 3apsa. CTpoeHue aroMma.
[IpoBOIHUKY M AUBIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3aps/ia.

ONEeKTpUYECKU TOK. YCIOBHS CYLIECTBOBaHMS AJIEKTpUdYeckoro Toka. Mcrounuku
MOCTOSIHHOTO TOKa. JIeHCTBUS SIEKTPUUECKOTO TOKa (TEIIOBOE, XHWMHUYECKOE, MAarHuTHOE).
DIIEKTPUUECKHI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuna Toka. Onekrpuyeckoe HampsbkeHue. ConpoTHUBIIECHHE
IPOBOJAHMKA. YJEIbHOE CONpOTHBIEHUE BemecTBa. 3akoH Owma Juid  y4yacTKa  LIEMH.
[locnenoBarenbHOE U MapaielIbHOE COETMHEHUE IPOBOJHUKOB.

Pabora 1 MomHOCTh 31€KTpUUECKOro Toka. 3akoH J[xoymns—JleHna. Dnekrpuyeckue Lenu u
MOTPEOUTENH SIEKTPUUECKOI 3Heprun B ObITy. KOopoTkoe 3aMbIkaHUeE.

ITocrossHHbIE MarHuThbl. B3auMOAEHCTBUE TMOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJeE.
MarnuTtHoe noje 3eMJid U ero 3HaueHue JUIs KM3HU Ha 3emuie. OnbIT Dpcreaa. MarautHoe nose
aNIeKTpudeckoro Toka. [IpuMeHeHne 31eKTpOMarHuToB B TeXHUKE. JleficTBre MarHUTHOTO TOJIsI Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb TOCTOSIHHOTO TOKa. Mcronb30BaHuE 31EKTPOIBUTaTeNe B
TEXHUUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE.

Oneiter ®apanes.  SBneHue  dneKTpOMarHUTHOM — wHAykuuu. IIpaBwio  Jlenna.
Onektporereparop. CrnocoObl MOTy4YeHHUs DJIEKTPUUECKOW DHEPruu. ODJEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

1. OnexTpu3anus Tell.

2. JIBa pojia SIEKTPUYECKUX 3aps0B U B3aUMOJECHCTBUE 3apyKEHHBIX TEll.
3. YCTpOUCTBO U IEUCTBUE IIIEKTPOCKOIIA.

4. DneKTpocTaTHuecKast UHIYKIIMSL.

5. 3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3aPsI0B.

6. [TpOBOAHMKY U TUAIIEKTPUKH.

7. MonenupoBaHue CUIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.

8. M cTOYHMKY TOCTOSITHHOTO TOKA.

9. JleficTBHS DIIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKUI TOK B )KHJIKOCTH.

11. I"a30BbIi pa3psn.

12. W3mepenne CHiTbl TOKa aMIEPMETPOM.

13. W3MepeHne 27€KTPUUECKOTO HAMPSKEHHUS BOJIBTMETPOM.

14. PeocraT 1 MarasuH COnpOTUBIICHUN.

15. B3aumoseiicTBuE NOCTOSIHHBIX MarHUTOB.

16. MonenrpoBaHre HEBO3MOKHOCTH Pa3IeICHMs ITIOJIFOCOB MAarHUTA.
17. MonennpoBaHue MarHUTHBIX MOJIEH TOCTOSHHBIX MarHUTOB.

18. OmneIT OpcTena.



19. MarsuTHoe 1nojie ToKa. JJIEKTPOMarHur.

20. JleficTBe MarHUTHOTO TIOJISI HA IPOBOJIHUK C TOKOM.

21. ONEeKTpOoABUTaTENb IOCTOSIHHOTO TOKA.

22. HccnenoBanue sBIEHUS JIEKTPOMarHUTHON MHIYKIIHH.

23. Omnbrter @apapes.

24. 3aBUCUMOCTb HAIIPABJIEHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BOZHUKHOBEHHUS.
25. DneKTporeHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopnwvie pabomot u onvimeol.

1. OnbITH IO HAOIIOACHUIO STCKTPU3ALUH TEJI HHAYKIIUEH U TIPU COPUKOCHOBEHHH.

2. HccnenoBanue AeWCTBUS 3JEKTPUUYECKOTO M0JI HA IPOBOAHUKH U IUAIIEKTPUKH.

3. COopka u mpoBepKa padOTHI IEKTPUIECKOH IETTH TOCTOSHHOTO TOKA.

4. W3mMepeHue U peryaupoBaHue CUIIbl TOKA.

5. W3mepenue U peryImpoBaHue HAMPSHKEHUSL.

6. HccnenoBanue 3aBUCUMOCTH  CHMJIBI  TOKA, UAYIIEro 4epe3 pe3ucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIPSDKEHUS Ha PE3UCTOPE.

7. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh  JIEKTPUUECKOTO  CONPOTHUBIICHMS
IPOBOJHHKA OT €r0 JJIMHBI, IO ITOIIEPEYHOr0 CEUSHHs U MaTepHaa.

8. [TpoBepka mpaBuiia CIOXKEHUS HANPSDKEHUH MPH MOCIEJOBATEIBHOM COEAMHEHUH
JIBYX PE3UCTOPOB.

9. [TpoBepka mpaBuIIa /Ui CHIIbI TOKA MIPU NApajIeIbHOM COEMHEHUHN PE3UCTOPOB.

10. Ornpenenenne padoThI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3rcTop.

11. OnpezneneHyne MOLUTHOCTH JIEKTPUUECKOTO TOKA, BBIIEIAEMON Ha PE3UCTOpE.

12. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JIAMIOUKY, OT HAIPSHKEHUS
Ha HEW.

13. Omnpenenenne KIIJ[ narpeBatens.

14. HccnenoBanre MarHuTHOTO B3aUMOZEHCTBUS IIOCTOSTHHBIX MarHUTOB.

15. W3yueHre MarHUTHOTO TOJSI TOCTOSHHBIX MarHUTOB TNPH MX OOBEAWHEHHH H
paszeneHuu.

16. HccnenoBanue ASWCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHL, AEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOJIEHCTBUS KaTyLIKH C TOKOM
¥ MarHWTa OT CHJIBI TOKA ¥ HAIIPABIICHHSI TOKA B KaTYIIIKE.

18. N3yueHue neiicTBUS MarHUTHOTO T10JI Ha TPOBOJIHUK C TOKOM.

19. KoHncTpyrnpoBanue u nusydeHue paboThl AJIEKTPOABUTATENS.

20. N3mepenne KIIJ[ anekTpoaBUratenbHoi yCTaHOBKH.

21. OnBITH IO MCCIEOBAHUIO SIBIICHUS AJIEKTPOMArHUTHON WHAYKIWU: WCCIIEIOBAaHHE
U3MEHEHMH 3HAUeHUs U HalpaBJICHUs UHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBukeHHe. MarepuanbHas Touka. Cucrema orcyéra. OTHOCHUTEIBHOCTH
MEXaHWYECKOro  JABWXKEHUSA. PaBHOMepHOEe MpsAMOJIMHENHHOE JBH)KEeHHE. HepaBHOMepHOE
NpsIMOJIMHENHOE JBHKeHue. CpenHsss M MIHOBEHHash CKOpPOCTb Tella IpU HEPAaBHOMEPHOM
JIBUKECHHH.

Yckopenne. PaBHOyCKOpeHHOE TpsMoinHelHoe aBuxkeHune. CBoOomHoe mageHue. OMbITHI
[Nanunes.

PaBHOMepHOE ABMXKEHHE 1O OKpykHOcTH. Ilepwon u uvactota oOpamienus. JluneitHas u
YTJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiii 3akoH Hbrorona. Bropoit 3akoH Hserorona. Tperuit 3akoH HerotoHa. IIpuHnmn
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHUs: cuila TpEHUS CKOJIbKEHHUs, CUJIa TPEHUSI TIOKOS,
Jpyrue BUbl TPEHUS.

Cuna TSKECTH M 3aKOH BCEMUPHOT'O TATOTEHUs. Y CKOpeHHe CBOOOIHOTO MajieHus. J{Brxkenue
rianet Bokpyr Comuua. [lepBas kocmuueckasi ckopocTb. HeBecoMoCTh U meperpysKu.

PaBHOBecue marepuanbHOil Touku. AGcomoTHO TBEpAOE Teno. PaBHoBecue TBEPIOro Temna ¢
3aKpEIUIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TshkecTH.



Nmnynec Tena. W3menenne ummynbca. VMMiynbc cuibl. 3aKOH COXpPaHEHUS HMITYJIbCA.
PeakTuBHOE IBHKEHHE.

Mexanuueckass pabota W MOIIHOCTb. PabGota cun TskecTH, ympyroctd, TpeHus. CBs3b
sHepruu M paOotbl. IloTeHnManbHas »HEpPrus Tena, MOJHATOrO HaJ IMOBEPXHOCTHIO 3EMIIH.
IlorenumanpHas sHeprus c:karou npyxuHsl. Kunerudeckas sHeprus. Teopema 0 KMHETHYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaGnroneHne MexaHM4YecKoro ABMKEHMsI TeJla OTHOCUTENIBLHO PA3HbIX TEJ OTCUETA.

2. CpaBHeHue MyTell U TPAGKTOPUN ABMXKEHUS OJHOTO M TOTO XK€ TeJa OTHOCUTEIbHO
pa3HBIX TEJI OTCYETA.

3. W3mepeHune cKopocTy U YCKOPEHHUS IIPSMOJIMHENHOTO IBUKEHHUS.

4. HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOT'O IBHYKEHUS.

S. Habumronienne ABM>XeHUs Tesla 0 OKPYKHOCTH.

6. HaOnroneHne MexaHMYeCcKUX SIBJICHUHM, NPOMCXOJAIIMX B CUCTEME OTCUETa
«Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHHH OTHOCUTEIIFHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHHMS T€Jla OT MacChl TeJla U IEUCTBYIOLICH Ha HETO CHUJIBI.

8. Habumronenne paBeHcTBa CUJl IPU B3aUMOIEUCTBUH TEJI.

9. M3MmeHeHne Beca Tesa IpU yCKOPEHHOM JBUKCHUU.

10. Ilepenaya nmIrynbca Ipyu B3aUMOJEHCTBAN TEIL.

11. [TpeoOpa3oBaHus 3HEPrUM MIPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbca IPU HEYIPYTOM B3aUMOJIECTBUM.

13. CoxpaHeHue UMITyJIbCca IPU aOCOJIFOTHO YIIPYIOM B3aUMOJICHCTBUY.

14. Habumronenne peakTHBHOTO JBUKEHHUS.

15. CoxpaHeHue MEXaHUYECKOM 3HEPruH MpHU CBOOOIHOM Ha/ICHUH.

16. CoxpaHeHHEe MEXaHUYECKON OSHEpruuM TMpu JBWKEHUU Tela MOoJ JAECHCTBUEM
IPYKHUHBI.

Jlabopamopnwvie padbomot u onvimol.

1. KoHcTpynpoBanue TpakTa Ui pa3roHa M JajJbHEMILEro paBHOMEPHOIO JIBMKEHUS
[IApUKA WIH TEIEKKH.

2. OnpeneneHue cpefHell CKOPOCTH CKOJIbXKEHUS OpycKa WM JIBUKEHHUS IapHUKa IO
HAKJIOHHOM INIOCKOCTH.

3. OnpeneneHne yCKOpPEeHMs Tella NPU PaBHOYCKOPEHHOM [BHKEHHM IO HAKIOHHOMN
IJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JABH)KCHHUU
0e3 HauyaJIbHOW CKOPOCTH.

5. [TpoBepka ruMOTE3BI: €CIM NPU PaBHOYCKOPEHHOM JBIKEHHMM O€3 HaudalbHOM

CKOPOCTH IIYTHU OTHOCATCA KaK P/ HEYETHBIX YUCCII, TO COOTBCTCTBYIOIIUC IMMPOMECIKYTKH BPCMCHU
OAMHAKOBBI.

6. HccnenoBanre 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBKEHHUS OT CHIIBI HOPMAJIBHOTO
JTaBJICHUSL.

7. Omnpenenenne korpuueHTa TPEHUS CKOJIBKECHHUS.

8. OnpeneneHue )XECTKOCTU MPYKUHBI.

9. Omnpenenenne pabOTHl CHIIBI TPEHHs] TPH PABHOMEPHOM JBUIKCHHUH Tella I10
TOPU30HTAILHON TOBEPXHOCTH.

10. Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH TPH TMOIBEME TPy3a C HCIOIB30BaHUEM
HETOABMKHOTO U TOABHKHOTO OJIOKOB.

11. N3ydenne 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3nes 9. Mexanndeckne Koy1e0aHUs M BOJIHBI.

KonebatenbHoe paBuxeHue. OCHOBHBIE XapaKTEpUCTUKU KoJieOaHMM: TEepuoJl, 4acToTa,
amMIuIMTyna. Marematuueckuii W TOpPY)KHHHBIM  MasTHUKM. [IpeBpamieHue 5sHeprum Ipu
K01€0aTeIbHOM IBUKEHUH.

3aryxatomue Konebanus. BroiHyxkIeHHble KojeOaHus. Pe3oHanc. MexaHW4yeckue BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH. HpO)IOJ'II)HI)Ie U MOINCPCUYHBIC BOJHBI. HJ'II/IHa BOJIHBI U CKOPOCTH eé
pacnpocTpaHeHus. MexaHN4eCKHUe BOJIHBI B TBEPJOM TeEJE, CEICMUYECKHUE BOJIHBI.

3Byk. ['pomMKoOCTb 3ByKa U BeicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.



Hemoncmpayuu.

1. Hab6nronenue konebanuii Tel moa 1eHCTBUEM CHIIBI TSDKECTH W CHITBI YIIPYTOCTH.

2. Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

3. HalGnronenue BeIHYKIEHHBIX KOJIe0aHUH U Pe30HAHCA.

4. Pacrnipoctpanenne npoJoiabHBIX U IONEPEYHBIX BOJIH (HA MOJIENH).

5. Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie pabomot u onvimeol.

1. Omnpeznenenue 4acTOTHI U MEPHOAA KOJIeOaHUH MaTeMaTHYeCKOr0 MasiTHUKA.

2. Omnpenenenne 4acToThl U Mepruoia KoieOaHui Npy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBHCUMOCTH NEproJia KOJIeOaHUH MOJBEIIEHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH MEPHUO/Ia KOJIEOaHHUH MPYKMHHOTO MAasgTHUKA OT MaCChI
rpysa.

5. [TpoBepka HE3aBUCHMOCTH TEpHOJa KOJICOaHM Tpy3a, MOABEIICHHOTO K HHUTH, OT
Macchl Tpy3a.

6. OnbITEl, JOEMOHCTPUPYIOIIME 3aBHCHMOCTh IEpPHOAA KOJIEOaHUH MpPYKUHHOTO
MasiTHUKA OT Macchl I'py3a U KECTKOCTH MPY>KUHBI.

7. N3mepenue yckopeHHst CBOOOIHOTO MaICHUSI.

Pa3pnen 10. DinekTpoMarHuTHoOe 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMarHuTHbIE BOJHBI. CBOMCTBA 3J€KTPOMAarHUTHBIX BOJIH.
[Ikana 3m1eKTpOMarHUTHBIX BOJH. Mcronb30BaHKe AIEKTPOMArHUTHBIX BOJH JIJIsi COTOBOM CBSI3H.

DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1. W3ydeHne CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIIbIO MOOMIIBHOTO TenedoHa.

Pa3nes 11. CBeToBble siBJICHUS.

JlyueBass monenn cBerta. Mcrounuku cBera. IlpsimonuHeiHOe pacmpocTpaHEHHE CBETa.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETa.

[Ipenomnenue cera. 3akoH mpenomieHusi cBera. [logHOoe BHyTpeHHEE OTpaKeHHE CBETa.
Hcnonp30BaHnE OTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAX.

JIunza. Xon nyueit B muH3e. OnTudeckas cuctema ¢oroanmnapara, MUKPOCKOIA M TEJIECKOTa.
['na3 kak onTuyeckas cucreMa. biM3opyKkocTh U 1aTbHO30PKOCTb.

Pasnoxxenue Oenoro ceera B crnekTp. OnbiTel HptoToHa. CliokeHHE CIEKTpaibHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

1. [IpamonnHENHOE pacCIpOCTPaHEHUE CBETA.

2. OtpaxkeHue cBera.

3. [Tonryuenue n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

4. ITpenomiieHue cBeTa.

5. ONOTUYECKUN CBETOBOJI.

6. Xon yuelt B coOuparomiei JuHse.

7. XoJ Ty4dei B pacCenBarOIIeH JIMH3E.

8. [Tony4yenne n300paxeHuit C MOMOIIBIO JIMH3.

9. [Tpunuumn neiictBust Gporoannapara, MUKPOCKOIIA U TEJIECKOMA.

10. Mogens rnasza.

11. Paznoxenune 6eoro cBera B CIIEKT).

12. [Tonydyenue 6enoro cBera Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeol.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPaKEHHsI CBETOBOTO JIyda OT yIJla MaJeHUs.
2. N3ydeHne xapakTepUCTUK U300pakeHus IpeIMeTa B IJIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCMMOCTH yIJla IPEJOMIIEHHS CBETOBOTO JIyda OT yrja NaJeHHUs

Ha rpaHUuLEC «BO3AYX—CTCKIIO».



4. [Tony4yeHnne n300pakeHUH C MOMOIIBIO COOMPAOLICH JTHH3HI.

5. Onpenenenne POKyCHOTO PACCTOSIHUS U ONITHYECKOM CHITBI COOMPAIOIIEH JIMH3BI.

6. OnbITH IO PA3TI0KEHHIO OEIOT0 CBETa B CHEKTP.

7. OmBITHI IO BOCHPUATHIO I[BETA MPEAMETOB NMPH MX HAOJIOJCHUH 4epe3 LBETOBBIC
GUIBTPHL

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnbiTel Pezepdopna u rutanerapHas mozaensb aroma. Mogens atoma bopa. Mcnyckanue u
MOTJIOIIEHHE cBeTa aTOMOM. KBaHThI. JInHeHyaThie CIEKTPHI.

PaguoaktuBHOCTE. Anb(a, 6eTa- u ramma-u3nydenus. CTpoeHre aToMHOTO siipa. HykinoHnHas
MOJIeJIb aTOMHOTO siipa. M3otonbl. PaguoaktuBHble npeBpanieHus. [lepuoa nomypacnaaa aTOMHBIX
anep.

SlnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsiIOBOIO M MAacCOBOIO YHUCEN. DHEPIusl CBS3U
aTOMHBIX s1ep. CBsi3p Macchl M dHepruu. Peakiuu cuHTtesa u JeneHus saep. Mcrounuku sneprun
CouHiia ¥ 38631,

SInepnas sHepreTuka. JIeMCcTBUA paAMOAKTUBHBIX U3JIy4YCHUIN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrieKTpbl U3J1y4€HUs U MOIJIOIIEHNUS.

CrexTpsl pa3IuyHbIX T'a30B.

CnexTp BogOpoIa.

Habmronenue TpekoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUEHUI.

Perucrparus uznydeHusi pUpOJAHBIX MUHEPAJIOB U IPOIYKTOB.
Jlaﬁopamopuble pabdomwt u onvimol.

SRR

1. HaO:roieHue CIUIONIHBIX M IMHEWYAThIX CIICKTPOB U3ITYYCHUS.

2. HccenoBanue TPEKOB: M3MEPEHHUE DHEPTHMHM YACTHIBI 110 TOPMO3HOMY IyTH (TIO
doTorpadusim).

3. W3mepenue paanoakTuBHOTO (hoHa.

IHoBTOpPUTEIHbHO-000011IAK0 M MOYJIb.

[ToBTOpPUTEIHEHO-0000IIAOIINK MOTIYJIb TIPEIHA3HAYCH IS CHCTEMAaTH3alud U 000OIICHUS
HPEIMETHOTO COAEP)KAHUS U OIbITA JEATENbHOCTH, MPUOOPETEHHOTO NPU M3YYEHUH BCEro Kypca
¢u3MKM, a TaKXKe A MOATOTOBKM K OCHOBHOMY T'OCYJAapCTBEHHOMY 3K3aMeHy MO (pHU3UKe IS
o0yyaromuxcsi, BBIOPaBIINX 3TOT yU4eOHBIH Mpeamer.

[Tpu M3ydyeHun TaHHOTO MOJYJS PEealu3yIOTCS U CHUCTEMAaTU3UPYIOTCS BUIbI JESTEIbHOCTH,
Ha OCHOBE KOTOPBIX 00ECIeYNBAETCS JOCTHKEHHE NMPEIMETHBIX U METalpeIMETHBIX IIIaHUPYEMBbIX
pe3ynbTatoB 00ydeHus, (HOpMUPYETCS €CTECTBEHHOHAy4YHasi IPaMOTHOCTb: OCBOEHHE HAaYyYHBIX
METO/OB HCCJEIOBaHUs SBJICHUN TPUPOAbI U TEXHHKH, OBJIQJCHUE YMEHUSMHU OOBICHATH
¢buznyeckue BICHUS, IPUMEHSS OJydYeHHbIE 3HAHUSI, peIllaTh 3aJ1a4l, B TOM YHCJI€ KaUeCTBEHHBIE
Y DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIINAIBHO AEATEIBHOCTHBIN XapaKkTep JaHHOTO Pas3zelia pealn3yeTcs 3a CY4ET TOro, 4To
oOyyaromuyecs BHIIOIHSIIOT 3a/JaHMsl, B KOTOPBIX UM IIPe/Iaraercs:

Ha OCHOBE IMOJYYEHHbIX 3HAHMM pacro3HaBaTh U HAYYHO OOBSACHATH (U3NYECKUE SIBJICHUS B
OKpYXKarolllel MPUPOJIE U IOBCETHEBHOM JKU3HH;

UCIIOJIb30BaTh Hay4yHble METOJIbl HcCCieloBaHUs (DU3MUECKUX SIBJICHHWM, B TOM YHUCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAay4HbIE OCHOBBI HanOoyiee Ba)KHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJOTHUH,
HanpuMep, NPaKTUYECKOTO MCIOJIb30BAHUS PA3IMUHBIX MCTOYHMKOB SHEPIMM HA OCHOBE 3aKOHA
MIpEeBpaICHUS u COXpPaHEHHUS BCEX U3BECTHBIX BUJIOB SHEPIHH.



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

W3yuenue ¢pu3uKM Ha YpPOBHE OCHOBHOTO 0O0IIero 00pa3oBaHMs HANIPABIIEHO Ha JIOCTH)KEHUE
JUYHOCTHBIX, METAIIPEIMETHBIX H MIPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIHTATOB.

B pesynbrare wusyuyeHus (U3MKM Ha YpOBHE OCHOBHOTO 00Iero ooOpa3zoBaHusi y
oOyuarormierocst Oynyt c()OpMUpPOBaHBI CIEYIOIINE JTNYHOCTHBIE PE3YJIbTAThl B UaCTH:

¢ 1) IAaTPHMOTHYECKOT0 BOCTIUTAHMS:

® - [IPOSIBJICHUE MHTEpeCca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (PU3ndecKon
HAYKU;

® - [[EGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

¢ 2) rpaskIaAHCKOI0 U TYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS

® - TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYKJIEHUHU OOIECTBEHHO 3HAYUMBIX U ATHUECKUX
po0JieM, CBSI3aHHBIX C IPAKTUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

® - 0OCO3HaHME Ba)KHOCTU MOPAJIbHO-3TUUYECKUX IPUHLIUIIOB B I€ATEIBHOCTH YUEHOIO;

¢ 3) 3cTeTHYECKOr0 BOCIIUTAHUS:

® - BOCIIPHUATHE ICTETUYECKUX KauyecTB (PU3NYECKON HAyKH: €€ TapMOHHYHOTO TOCTPOCHH,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

®4) IEHHOCTH HAYYHOI'0 IIO3HAHUSA:

® - OCO3HaHHWE LEHHOCTH (pU3MUYeCKOW HAyKHM KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEHUIIEH COCTABIISIIOLIEN KYJIbTYpPHI;

e - pa3BUTHE HAYYHOM JTI0003HATEILHOCTH, HHTEPECA K UCCIIE0BATENbCKON NESTENIbHOCTH;

¢ 5) popmMupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIArONOTYYHs:

® - OCO3HAaHHUE IIEHHOCTH 0e30MacHOro o0pas3a >XKM3HH B COBPEMEHHOM TEXHOJOTUYECKOM
MUpE, BAXKHOCTH MpaBUil O€30MacHOTO MOBEACHUS Ha TPAHCIOPTE, HA IOPOrax, ¢ ANMEKTPUUECKUM U
TEIJIOBBIM 000pYZIOBAaHUEM B JOMAIIHUX YCIOBUSX;

¢ - cOpMUPOBAHHOCTh HaBBIKA pe(IeKCUH, MPU3HAHUE CBOETO MpaBa Ha OLIMOKY U TaKOro
K€ IIpaBa y Ipyroro 4eioBeKa;

® 6) TPyA0BOr0 BOCIMTAHUS:

® - AKTHUBHOE y4acTHE B PEIICHUU MPAKTHUECKUX 3a7ad (B paMKax ceMbH, 00pa3oBaTENbHOM
OpraHHu3aIy, Topo/ia, Kpasi) TEXHOJIOTHYECKON U COIMANIbHON HAMpaBIeHHOCTH, TPEOYIOUINX B TOM
yucie U PU3NIeCKnX 3HAHU;

® - UHTEpEeC K MPAKTUYECKOMY M3yUeHUI0 podeccuil, CBsI3aHHBIX C PU3UKOI;

® 7) 3K0JI0TMYECKOr0 BOCIIMTAHHUSA:

e - OpHUCHTAaIMsI Ha TpUMEHeHWe (U3MUECKUX 3HAHWUW JUIs pelleHwsl 3a7ad B 001acTu
OKpY’KaloIllel Cpelibl, MIaHUPOBAHUS IMOCTYNKOB M OLEHKHM WX BO3MOKHBIX MOCIEICTBUM AJis
OKpYKalolleu cpeibl;

® - OCO3HaHMeE MI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel WX pEelIeHNUS;

¢ 8) ajanTanuu K U3MEHSIIOIIMMCS YCJIOBUSAM COLMAIBLHON U MPUPOIHOM CPe/Ibl:

e - TOTPeOHOCTP BO B3aUMOJEHCTBUM TIPH BBITIOJHEHUNW WCCICIOBAHUNA ¢ TIPOEKTOB
(U3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JPYTHX;

® - [IOBBILLIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH Y€Pe3 MPAKTUUECKYIO JIEATEIbHOCTD;

e - MOTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHWUW, B TOM uHuciIe (OPMYyITUPOBATH HUIEH,
MOHSITHS, TUIIOTE3bI O QU3NYECKUX OOBEKTAX U SIBICHUSX;

® - 0OCO3HaHME Ne(PUITUTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH,

® - IJIJAHUPOBAHUE CBOETO Pa3BUTHUS B PUOOPETEHNH HOBBIX (DM3HUECKUX 3HAHUIA;

® - CTpEMJICHHE aHAIU3UPOBAThH U BBISBISATH B3aUMOCBSA3H IPUPOIbI, 0OIIECTBA U SKOHOMHUKH,
B TOM YHCIIE C CIIOIh30BaHUEM (PU3NICCKUX 3HAHUM;

®- OIEHKAa CBOMX JCHCTBHI ¢ y4€TOM BIHUSHHUS Ha OKPYKAIOUIYI0 Cpeay, BO3MOXKHBIX
IJ100aNbHBIX TOCIEICTBUM.

METAINIPEIMETHBIE PE3YJIbTATBI



B pesynbpTaTe ocBOeHUs mporpamMmebl 1Mo (pu3uke Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
y oOyuaromerocs OyayT chOpMUPOBaHBI MeTamnpeaMeTHbIe Pe3yJbTaThbl, BKIIOYAIONINE
MMO3HABATCJIbHBIC YHUBCPCAJILHBIC yLICGHBIe ,Z[CI>'ICTBPI$I, KOMMYHUKATHBHBIC YHUBCPCAJIbHLIC
y4eOHBIC JICHCTBUS, PETYJIATUBHBIC YHUBEPCAIBHBIC YUCOHBIC ICHCTBUSI.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBrble JJornueckue aeiicTBuA:

® BBISIBJISITH U XapaKTE€PU30BaTh CYIIECTBEHHBIE IPU3HAKU OOBEKTOB (SIBICHUN);

® YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIMH, OCHOBAaHUS M 0000IICHUS U
CpaBHEHUS;

® BHISIBJISITH  3aKOHOMEPHOCTH M TNPOTHBOPEUHS B paccMaTpUBaeMbIX (akTax, JaHHBIX U
HAOIIOICHUSAX, OTHOCSAIINXCS K (DU3MUCCKHUM SIBIICHUSIM;

® BBISIBJISITH  [TPUUMHHO-CJICICTBEHHBIE CBSI3M TPU HM3YyUYEeHUU (PUIUUYECKUX SBICHUNA U
MIPOLIECCOB, JAEJIaTh BBIBOJAbI C UCIOJIb30BAHUEM JIEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUECHHI,
BBIJIBUTATh TUIIOTE3HI O B3aUMOCBS3AX (PU3NUECKUX BEITHUYHH,

® CaMOCTOSITENILHO BBIOMpPATh CHOCOO perieHus ydeOHoU Qu3mueckol 3amauu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIleHHUs, BHIOOP HamOojee MOAXOIALIET0 C Y4ETOM CaMOCTOSTEIbHO
BbIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebCKkue AeiCTBHA:

® JICTI0JIb30BaTh BONPOCHI KAaK UCCIIEI0BATENbCKUIM HHCTPYMEHT ITO3HAHUS;

® IPOBOJIUTH IO CAaMOCTOSTEIHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXHBIA (U3NUECKUi
AKCIIEPUMEHT, HEOOIIbILIOE UCCIIEI0BAaHUE (PUZUYECKOTO SIBICHNUS;

® OLICHUBATh HAa MNPUMEHHMOCTb U JOCTOBEPHOCTh HH(OpPMAILMIO, TOTYyYECHHYIO B XOJe
VICCJIEIOBAHMSI MJIU DKCIIEPUMEHTA;

® CaMOCTOSITENILHO (OPMYIUPOBaTh 000OIIEHUSI U BBIBOJBI MO pe3yibTaTaM IPOBEIEHHOTO
HaOJI0IeHNUs, OIIbITA, UCCIICOBAHMS;

® IPOrHO3UPOBATh BO3MOXKHOE JaJIbHEWIIee pa3BUTHE (PU3MUECKHX IPOIECCOB, a TaKXKe
BBIIBUTaTh MPEIOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

® IPUMEHATh pa3IMYHbIE METOJbl, HHCTPYMEHThl U 3allpoChl IpHU IOUCKE MU OTOOpe
MH(pOpMallMU WIK JaHHBIX ¢ YU4ETOM IPEAIoKeHHON yueOHO! (hr3nuecKoi 3a1auu;

® aHAJIM3UPOBATh, CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATh NH(OPMAIIMIO PA3IMUHBIX BUI0B
U GOopM IpeCTaBICHMS;

® CaMOCTOSITENILHO BbIOMpaTh ONTHUMaNbHYIO (OpMy TMpejacTaBieHUs HHDoOpMaluu H
WUTIOCTPUPOBATH pelIaeMble 3a/ladll HECIOXKHBIMUA CXEMaMHU, AUarpaMMaMi, MHON rpaguKkoil u ux
KOMOHMHAIUSIMH.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUA:

® B X0/1¢ 00CYXJIeHHs] y4eOHOro MarepHaia, pe3yiabTaToB Ja0OpaTOPHBIX PabOT U MPOEKTOB
3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYX/JaeMOW TeMbl M BBICKA3bIBaTh HJIEH, HAlleJICHHBIE Ha
pelleHure 3a7auu U noaepKaHue 61aroxenareIbHOCTH OOLIEHMS;

® COIOCTABJIATH CBOM CYXKJICHHSI C CY>KICHUSMHU IPYTUX YYaCTHUKOB JUaANora, oOHapyKUBaTh
pa3JIM4MEe U CXOJICTBO MO3UILINIA;

® BhIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX;

® MyOJIMYHO MPEICTABIATh PE3YAbTAaThl BBHIIOIHEHHOTO (PU3NYECKOTO ONbITa (IKCIIEPUMEHTA,
UCCJIEI0BAHMS, IPOEKTA);

® IOHUMAaTh U KCIOJb30BAaTh MPEUMYIIECTBA KOMaHJHOW M MHAWBHUIYaJbHOM paboThI mpu
PEIICHNH KOHKPETHON (PU3HUECKOM MPOOIEMBI;

® [PUHUMATh LEJIW COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh JCHUCTBUA IO €€
JOCTIDKEHUIO: PACHPENeNsiTh POJIM, OOCYKIaTh MPOLECCHl M PE3ysbTaThl COBMECTHOH pPabOTHI,
000011aTh MHEHUS HECKOJILKUX JIONEH;

® BHINIOJTHATH CBOIO 4acTh pPabOTHI, JOCTUTras KAayeCTBEHHOTO pe3yibTaTa II0 CBOEMY
HAIPAaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUS C IPYTUMU YJI€HAMH KOMAaHJIbI;



® OLICHMBATh KAayeCTBO CBOETO BKJAJa B OOLIMH MPOIYKT MO KPUTEPHUSM, CaAMOCTOSITEIHHO
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁﬂble JeicTBUA

Camoopranuszanus:

® BBLISBIIATH MPOOJIEMBI B JKM3HEHHBIX M Y4EOHBIX CHTYaIMsX, TPEOYIOIIMX ISl PELICHUS
bu3nUecKux 3HAHUH;

® ODUCHTHPOBATHCS B PA3NUYHBIX IOAXOAAX MPUHATHA pEHIeHUH (MHIUBHIyaJbHOE,
NPUHITHE PELICHUS B IPYNIE, IPHHATHE PELICHUH TPYIIIOii);

® CAMOCTOSITETILHO ~COCTABJIATH QJITOPUTM pEHICHUs (U3MYECKON 3ajaud  WIKM IUlaHa
UCCIICIOBAaHHS C YIETOM UMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
npeaIaraeMble BAPHAHTHI PEIICHNN;

e j1eaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLHOHAIBHBIH HHTEJIEKT:

® 1aBaTh a/ICKBAaTHYIO OLIEHKY CHUTYallUH U TpeIaraTh IjaH e€ N3MCHEHHS;

® O0BSCHATh TPUYMHBI JAOCTH)KEHUS (HEIOCTMIKEHHS) pPEe3yJbTaTOB JEATEILHOCTH, IaBaTh
OLICHKY IIPHOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTUBBI B JICATEIHHOCTH (B TOM YHCJIE B XOJ BBIIOJHEHUS (PUIUIECKOTO
UCCIIC/IOBAaHUST WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENHCTB, W3MEHHMBIIUXCS CHTYalHH,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

® OLICHMBATh COOTBETCTBUE PE3YIbTATa IIEITU U YCIOBHSM;

® CTaBUTH ce0s1 HAa MECTO JIPYTrOro YesIoBEeKa B XOJ€ CIOpa WM AUCKYCCHH Ha HAYYHYIO TEMY,
NOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYTOT0;

® IpU3HABaTh CBOE MPABO HA OMIMOKY MPH pelIeHur (PU3NYECKHX 3a71ad WM B YTBEPIKICHHIX
Ha Hay4YHBIE TEMBI U TaKOE K€ TPaBO IPYTOTO.

INNPEAMETHBIE PE3YJIBTATHBI

K kxoHny oOyuyeHuss B 7 KJjacce IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

® JICTI0JIb30BaTh MOHATHUSA: (PU3MUECKHE U XMMUYECKUE SIBJICHMSI, Ha0JII0/IeHUE, SKCIIEPUMEHT,
MoJielb, THUIOTE3a, €AWHULBI (U3MYECKUX BEJIWYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSHHS
BemecTBa (TBEpHOE, IKUAKOE, Tra3000pa3HOe), MEXaHM4YeCKoe JBI)KEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHENHOE), TPAaeKTOpHs, paBHOJEHCTBYIOMAs cuia, nedhopmanus (ynpyras,
IUTACTHYECKAas), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

e paznuyath sBICHUS (Iuddy3usi, TETIOBOE ABUKEHHUE YACTHI[ BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPaBHOMEPHOE JIBUKEHHE, UHEPIIHS, B3aUMO/ICHCTBHE TEN, paBHOBECHE TBEPABIX TEN C
3aKpEIUIEHHON OChIO BpAIEHHUs, Nepefada JaBJICHUs TBEPABIMU TEJIaMU, KUIKOCTSIMH U Ta3aMH,
aTMoc(epHoe TaBieHHe, IJaBaHhe TeJl, MPEeBpaIleHUs MEXaHUYECKONH SHEPrUH) MO OMHUCAHUIO0 UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;

® PacIio3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUECKUX SBJIEHUN B OKPYXKAIOLIEM MHUPE, B TOM
ymciie pu3ndecKue SBJICHUS B MPUPOE: TPUMEPHI ABHKEHHUS C Pa3IMYHBIMU CKOPOCTSIMU B )KMBOMU
U HEXHBOW TNpHpOJE, NEHCTBUE CHIIBI TPEHUS B IMPHPOJIE U TEXHHUKE, BIMSIHHE aTMOC(HEepHOro
JABJICHUsI Ha XKUBOM OpraHu3M, IUIaBaHME pbIO, pplyaru B TEJ€ YeJIOBEKa, IPU 3TOM IMEPEBOJIUTH
NPaKTUYECKYIO 3a/lauy B Y4eOHYIO, BBLICIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (UBHYECKUX
SIBIICHUIA;

® OIIMCHIBATh W3YyUYCHHBIC CBOWCTBA TeN W (DU3WYECKHUE SBICHHS, HUCIONB3Ys (U3UUECKUE
BEJIMYMHBI (Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BPEMS, MyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIA
YIPYTOCTH, CUJIa TSKECTH, BEC Tella, CUjla TPEHUs, JaBieHue (TBEPIOTO Tena, >KUIAKOCTH, Tasa),
BBITQJIKMBAIOIAS CHJIa, MEXaHW4ecKas pabdoTa, MOIIHOCTh, IIJIEUYO CHJIBI, MOMEHT CHJIBI,
KOA((UIIMEHT MOJIE3HOro NEHCTBUS MEXaHU3MOB, KMHETHYECKas: M MOTEHI[MAIbHAs SHEPTHs), pU
OTHMCAaHHUHU MPABUIBHO TPAKTOBATH (DU3MUYECKHI CMBICIT MCIIOIB3YEMbIX BEJIHMUUH, UX 0003HAYECHUS U
eAVHULB (U3MYECKUX BEIMYMH, HAXOAWTH (OPMYJbl, CBS3BIBAIOIINE JAHHYIO (U3UYECKYIO



BEJIMYMHY C JIPYTMMH BEIMYMHAMHU, CTPOUTH TPapUKH H3YYEHHBIX 3aBUCHUMOCTEH (PU3MYECKHX
BEJIMYMH;

® XapaKTEepH30BaTh CBOICTBA Tel, (hU3MUYECKHE SIBICHUS M TPOLECCHl, UCHOJB3Yys MpaBHIia
CIIOKEHMsI cuil (BAOJIb OIHOM IpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, paBUIIO
paBHOBecHsl pbluara (0J0Ka), «30JI0TO€ MPaBUIIO» MEXAaHUKHU, 3aKOH COXPAHEHHUS MEXaHMYECKOH
SHEPTUH, IPU STOM JIaBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alKCHIBATH €0 MAaTEMAaTHYECKOE
BBIPa)KEHHUE;

® 00BACHATH (PU3NYECKUE SBJICHUSA, MPOLECCHl U CBOMCTBA TEJN, B TOM YHCJIE U B KOHTEKCTE
CUTyallUd NPAaKTUKOOPHEHTHUPOBAHHOTO XapakTepa: BBIABIATH PUUMHHO-CIIEICTBEHHbBIE CBSA3H,
CTpOUTh OOBACHEHHE U3 1—2 JIOTMYECKHX IIaroB ¢ Omopoil Ha 1—2 W3ydeHHBIX CBOICTBa
(bu3nUecKux sIBICHUH, GPU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

e pemiath pacy€THbIe 3aa4M B 1—2 neicTBUs, UCTIONB3Ys 3aKOHBI U (POPMYJIbL, CBA3BIBAIOIINE
¢u3nueckue BETUYMHBI: HAa OCHOBE aHaJM3a YCIOBHS 3aauyd 3alHChIBaTh KPaTKOE YCIIOBHE,
HOJCTABIATh (PU3MYECKHE BEIMYMHBI B ()OPMYNBI U MPOBOAMUTH PACUEThl, HAXOAUTH CIIPABOYHbIC
JTaHHbIe, HEOOXOAMMBIE /ISl PEIICHUS 331a4, OIICHUBATh PEATUCTUIHOCTD MOTyYCHHON (PH3MUECKOn
BEJIMYMHBI;

® Pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUThH MPHU MOMOLIH (PU3HUYECKHX METO/OB, B
ONMCAHUU UCCIICOBAHUS BBIIEIATh IPOBEPAEMOE MPEANONIOKEHHE (TUIIOTE3Yy), pa3audarbh U
MHTEPIPETUPOBATh MOIYYEHHBIN pe3yabTaT, HAXOAUTh OUIMOKU B XOZ€ OMbITA, JIe1aTh BBIBOJIBI IO
€ro pe3yibTaTaM;

® [IPOBOJIUTH OMbBITHI IO HAOIIOACHUIO (PU3UYECKUX SBICHUN WM (U3NYECKUX CBOWCTB TE:
(dopMynupoBaTh IMpOBEPSiEMblE IPEINOJIOXKEHHUs, COOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUS, 3aIMCHIBATH X0/ OMBITa U (POPMYIUPOBATH BHIBOJIBI,

® BBINIOJIHATh MPSIMblE U3MEPEHHUs] PACCTOSHHUS, BPEMEHH, Macchl Tena, 00bEMa, CWIbI U
TEeMIepaTypbl C HCIHOJb30BAHUEM AHAJOTOBBIX M IM(POBBIX MPHUOOPOB, 3aMUCHIBATh MOKA3aHUS
pUOOPOB C YUETOM 3aJaHHOM aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUI;

® IPOBOJIUTH HCCJEOBAHNWE 3aBHCHUMOCTH OJHOH (DPM3MYECKON BEIMYUHBI OT JAPYroM ¢
UCIMOJIb30BAaHUEM MPSIMbIX H3MEPEHHH (3aBUCUMOCTH IYTH PaBHOMEPHO IBMIKYILIETOCs Tejla OT
BPEMEHM JIBWJKEHUSI Tela, CUJIbl TPEHMsI CKOJIbKEHHS OT Beca Teja, KadecTBa 00paboTKu
MOBEPXHOCTEH TEJl M HE3aBUCHMOCTH CWJIBl TPEHHUS OT IUIOIIAAU CONPUKOCHOBEHUS TEI, CHIIBI
YIOPYTOCTH OT YJUIMHEHMS IPYKUHBI, BHITAIKUBAIOLIEH CHIBI OT 00bEMa MOrpyKEHHOM YacTH Telna
U OT IJIOTHOCTH >KUJKOCTH, €€ HE3aBHCHMOCTH OT IJIOTHOCTH Tejla, OT INTyOMHBI, HA KOTOPYIO
MOTPYXKEHO TEJO0, YCIOBUI IIaBaHUs TeJ, YCIOBUM paBHOBECHUS pbluara U 0JIOKOB), y4acTBOBATh B
IUIAaHUPOBAaHUM Y4eOHOI'0 MCCIEI0BaHUs, COOMPATh YCTAHOBKY U BBIMOJHATH MU3MEPEHMS, CIEays
NpEJIOKEHHOMY IUIaHy, (UKCUPOBATh pPE3yJabTaThl IOJYYEHHOM 3aBUCUMOCTH (DU3HUECKUX
BEIMYMH B BHJE MPEUIOKEHHBIX TaOMuIl W TpadUKOB, JelaTh BBIBOJABI 110 pe3yibTaTaM
HCCJIEJIOBAHMUS,

® [IPOBOJIUTH KOCBEHHbIE M3MEPEHUsI (PU3NUECKUX BEIMUYUH (IUIOTHOCTH BEIIECTBA JKUAKOCTH
U TBEPIOrO TeJa, CUjla TPEHUS CKOJbKEHHs, JaBJICHHE BO3/yXa, BBITAJKUBAIOIIAA CHIIA,
JeiCTByIONIAs Ha MOTPYKEHHOE B JKUIKOCTh TENO, KOA(DPUIMEHT MOJIE3HOro JAEHCTBHUS MPOCTHIX
MEXaHU3MOB), CJeIys MpPEUIOKEHHOW HMHCTPYKIUH: MpPHU BBINOJHEHUHM H3MEpEeHHH coOupaTh
AKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAUYEHUE NCKOMOM BEJIMYUHBL;

® COOMIOIaTh MPaBUJIa TEXHUKU O€30MaCHOCTH IpU paboTe ¢ 1abopaToOpHBIM 000PYIOBAHUEM;

® YKa3bIBaTh MPUHIIMIBI AEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOIIAIOIINECcs COCyAbl, 0apoMeTp, pblyar, MOJBMKHBIA M HEMOJABMXKHBIN OJOK,
HaKJIOHHAS [IOCKOCTB;

® XapaKTEepU30BaTh MPUHLHUIIBI ACHCTBUS U3YYEHHBIX MPHUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OIOPOil Ha MX OMMCaHUs (B TOM YHCIIE: NOJIMIUITHUKY, YCTPOMCTBO BOJONPOBOAA, THAPABINYECKUN
Ipecc, MaHOMETP, BBICOTOMEp, IOPIIHEBOM HACOC, apeOMETP), UCIIONIb3Yysl 3HAHUS O CBOMCTBAxX
bU3UYEeCKUX SBICHUN U HEOOXO0UMbIe (M3UYECKUE 3aKOHBI 1 3aKOHOMEPHOCTH;

® IPUBOJUTH TIpUMEpPHl  (HAXOAUTh HMHGOPMAIMIO O TpUMEpax) MPAKTHYECKOTO
UCTOJIb30BaHUS (PM3NYECKUX 3HAHUHM B IOBCEAHEBHOM KU3HHU I 0OecrieueHus: 6e30MacHOCTH MPH
oOpalleHnn ¢ NpudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/10pOBbS U COOIIOAECHUS
HOPM DKOJIOTUUYECKOTO MOBEACHMSI B OKPYKAIOLIEH Cpeae;



® OCYIIIECTBIISITH OTOOP MUCTOYHUKOB HH(OpMaIK B IHTEpHETE B COOTBETCTBHH C 3a/IaHHBIM
MOWCKOBBIM 3allPOCOM, HAa OCHOBE HWMEIONIUXCS 3HAHUH H MYyTEM CpPaBHEHUS Pa3IHMYHBIX
HMCTOYHHMKOB BBIJCIATh WH(OpPMAIHIO, KOTOpas SBISICTCS NMPOTHBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® 1ICIIOJIB30BaTh IPU BBIMOJHEHWHU YYE€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO JIUTEpaTypy
(U3HYECKOTO COJIEPKaHUs, CIIPABOYHBIC MaTePUAIIBI, pecypchl ceTh MHTepHeT, BIajeTh npuémMamMmu
KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

® co3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIC M YCTHBIC COOOIIEHUS Ha OCHOBE 2-3
UCTOYHUKOB HMH(pOpManmu (U3NYECKOTO COICPIKAHUSA, B TOM YHCIE MyOJUYHO JeNaTh KpaTKue
COOOIIEHUsI O pe3yJbTaTax IPOCKTOB WJIM YYEOHBIX MCCIECIOBAaHUM, TPU HSTOM TIPaMOTHO
WCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBINA anmmapar Kypca (DU3UKH, COMPOBOXKIATh BBICTYILICHHE
MpE3EHTALUECH;

® IpU BBITIOJHEHUHM YYEOHBIX MPOEKTOB W WCCIEIOBAHUN pacCIpenesaTh OOS3aHHOCTH B
IpyNIe B COOTBETCTBUU C MOCTABICHHBIMU 3a7[a4aMU, CICJAUTH 33 BHIMOJTHCHUEM IUTAHA JCUCTBHIA,
aJIeKBaTHO  OIEHUBAaTh COOCTBEHHBIH BKJIQJ B  JACSITENbHOCTb TPYIIBL, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YYUTHIBAsI MHCHUE OKPY KAFOIIIHX.

K koHuy oOyuyeHuss B 8 kJjacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTb CHOPMHUPOBAHHOCTH Y OO YUAIOIIUXCSI YMEHHH:

® IICTIONIb30BaTh MOHSTHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBI)KEHHE aTOMOB H
MOJIEKYJI, arperaTHbIe COCTOSIHUS BELIECTBA, KPUCTAJUTMUECKHUE U aMOp(HbIE Tella, HAChIIIEHHBIH 1
HEHACHIIIICHHBIA TMap, BIAKHOCTh BO3IyXa, TEeMIIepaTypa, BHYTPEHHSS DSHEPTUs, TEIJIOBON
JIBUTATEMb, DSJIEMCHTAPHBIM OSJEKTPUYECKHHA 3apsja, dJICKTPUUYSCKOE TI0JIe, IPOBOJHHUKU U
JUDIICKTPUKHU, TIOCTOSTHHBIN 3JIEKTPUYECKHIA TOK, MATHUTHOE TIOJIE;

e pa3nuyaTh SBJICHUSA (TEIUIOBOE paCIIMPEHHE M CKaTue, TeIulonepeaayda, TEeIMIoBOe
paBHOBEcHE, CMauyuWBaHWE, KANMWULIPHbIE SBICHHS, WCMAapeHUe, KOHACHCAllUs, IJIaBICHHE,
Kpuctayuin3anus (OTBEpJEBaHUE), KHUIIEHWE, Teruionepenaya (TErUIONpPOBOAHOCTh, KOHBEKIIHS,
U3ITy4eHHUE), HJIEKTpU3alUs TeJ, B3aUMOJEHCTBUE 3apsiioB, JACUCTBUSA JJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMBIKaHHE, B3aWMOJICHCTBHE MArHWUTOB, JACHCTBHE MAarHUTHOTO IOJISI HA TPOBOJHUK C
TOKOM, DJIEKTPOMAarHUTHAs WHAYKLHKSA) 1O OMHCAHUIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIHNX JaHHOE (PUINICCKOE SBIICHUE;

® pacIio3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3MUECKUX SBIICHUN B OKPYKAIOLIEM MUPE, B TOM
yrcne (U3NYECKUe SIBICHUS B MPUPOJIE: TTOBEPXHOCTHOE HATSDKEHUE M KANMWIUISPHBIC SBIICHUS B
MpUpPOJIe, KPUCTAIIBI B mpupoje, uznydenue ConHIa, 3amep3aHue BOJIOEMOB, MOPCKHUE OpHU3HI,
o0Opa3oBaHHe POCHI, TYMaHa, WHEs, CHEra, dJIEKTPUYECKHE SBICHHS B aTMocdepe, dIeKTPHIECTBO
JKUBBIX OPraHU3MOB, MAarHATHOE TI0JIe 3eMJTH, JApei( IMOITFOCOB, POJIb MATHUTHOTO TTOJIS JIJIST )KU3HH
Ha 3emiie, MOJSPHOE CUSTHHE, TIPU ITOM MEPEBOJAUTH MPAKTHUECKYIO 3a7a4y B yUeOHYIO, BBIICTATH
CYIIIECTBEHHbIE CBOMCTBA (IpU3HAKN) (PU3NUECKUX SBIICHUM;

® OMHCHIBATh W3YYCHHBIE CBOMCTBA Tel W (U3WYECKUE SIBICHUS, UCIONB3Ys (pu3mveckue
BEJIMUMHBI (TeMIiepaTypa, BHYTPEHHSSI SHEPrus, KOJUYECTBO TEIUIOTHI, yAETbHAs TEIIOEMKOCTh
BEIIIECTBA, YJeIbHAs TEIUIOTA TIJIaBJICHUS, YACIbHAs TEIIoTa mapooOpa3oBaHus, yaedbHas TEIIOTa
CrOpaHHsl TOIUTMBA, KOA(D(PHUIIMEHT TMOJE3HOTO ICHCTBHS TEIUIOBOM MAIIWHBI, OTHOCHTEIbHAs
BIIQXHOCTh BO3/yXa, OJJICKTPUYECKUU 3apsj, CHJIa TOKa, DIJIEKTPUUECKOE HampsHKeHHE,
COMPOTHUBIIEHWE TPOBOAHMKA, YJCIbHOE COMPOTHUBIEHHWE BEIIECTBa, paboTa U MOIIHOCTh
IIEKTPUIECKOTO TOKA), IIPU ONMCAHUH MPABUIBHO TPAKTOBATh (DM3MUECKHUN CMBICI UCTIOIB3YEMBIX
BEJIMYMH, 0003HAUEHUS U €IUHUIIBI (DU3MUECKUX BEIUYUH, HAXOAUTH (OPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEIWYMHY C JPYTMMH BEIWYWHAMHU, CTPOUTh TpaduKH H3yYEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEITUUHH;

® XapaKTEPHU30BaTh CBOMCTBA TeJ, (PU3WUYECKHUE SBICHUS U MPOIECCHI, UCIOJIb3ys OCHOBHBIC
MTOJIOKEHUST MOJICKYJSIPHO-KWHETUYECKOW TEOPHUU CTPOSHHUS BEIIEeCTBA, MPHUHIUI CYMEPHO3UIINN
noJieli (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa i ydacTKa IenH, 3aKOH
Jxoyns—JIeHna, 3aKkoH COXpaHEHHS YHEPTUH, TIPH STOM JaBaTh CIOBECHYIO ()OPMYITHUPOBKY 3aKOHA
U 3aIlUCBIBATh €r0 MAaTEMATHUECKOE BBIPAKCHHUE;

® O0BSCHATH (PU3UYECKHE TTPOIIECCHl M CBOMCTBA TEJ, B TOM YHCIIC U B KOHTEKCTE CUTYaIlui
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUYUHHOCICICTBECHHBIE CBSI3H, CTPOUTH



o0bsicHeHHe M3 1—2 JIOrMYecKHX IIaroB ¢ OMopoi Ha 1—2 W3yYeHHBIX CBOMCTBA (hU3MUYECKUX
SIBJICHHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemiath pacyETHbIC 3a1a4u B 2—3 NeCTBUS, UCIIONbB3YS 3aKOHBI U (DOPMYJIbI, CBSA3bIBAIOIINE
¢u3nueckue BETUYMHBI: HA OCHOBE aHaJIM3a YCIOBHS 3aauyd 3alHChIBAaTh KpPaTKOE YCIIOBHE,
BBISBIIATH HEJIOCTATOK JIAHHBIX JUId peIleHHs] 3aJayd, BbIOMpaTh 3aKOHbl U (HOPMYIIHI,
HeoOXxoauMble sl €€ peleHUs, MPOBOAUTH PACUETHl M CPaBHUBATh IIOJIyYEHHOE 3HAuCHUE
(Gu3M4ecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

® pacro3HaBaTh NPOOJIEMbI, KOTOPHIE MOXHO PELIMTH MPH MOMOIIM (PU3NYECKHX METOJOB,
UCMONb3Yysl OMNMCAHUE HCCIEAOBaHUs, BBIICIATh IIPOBEPSIEMOE IPEANOJIOKEHUE, OLEHUBAThH
NPaBUIBHOCTD MOPSAKA MPOBEACHUS UCCIIEIOBaHNS, €IaTh BEIBOIBI;

® [IPOBOJIUTH OIBITHI 110 HAOIIOACHUIO (PU3MUECKUX SIBICHUH WM (U3MUECKHX CBOMICTB Tel
(KanuJUIApHbIE SIBJIEHUSA, 3aBUCUMOCTh JaBJIEHUS BO3yXa OT €ro 00béMma, TeMIepaTypbl, CKOPOCTH
Ipolecca OCThIBAaHMS M HArpeBaHus IMpPU HU3JIYyYEHUM OT LBETa H3JIydarolled (IOIIoIaromiei)
IOBEPXHOCTH, CKOPOCTh UCHIAPEHUS BOJbI OT TEMIIEPATyphl )KUAKOCTH U IUIOIMIAIN €€ TOBEPXHOCTH,
ANIEKTpU3aLdg TeJl U B3aUMOJAEHMCTBHE 3JIEKTPUUYECKHX 3apsiioB, B3aUMOJCHCTBUE IMOCTOSHHBIX
MarHuTOB, BU3YaJIU3allsi MArHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB, €HCTBUS MAarHUTHOIO HOJIS
Ha MPOBOJHUK C TOKOM, CBOMICTBa JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUIATENS IOCTOSHHOIO
TOKa): (pOPMYJIMPOBATh MPOBEPSIEMBbIE MPEAINOJIOKEHHs, COOMpPaTh YCTAHOBKY U3 IMPEII0KEHHOTO
000pyI0BaHUs, ONMCHIBATH XOJ] ONBITA M ()OPMYITHPOBATH BHIBOIBI;

® BBINIOJHATH NPSIMbIE U3MEPEHUS TEMIIepaTypbl, OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa, CUJIbI
TOKa, HAPSDKEHUS C UCIOJIb30BAHUEM AHAIOTOBBIX MPUOOPOB U JATYUKOB (PU3UYECKUX BEJIWYMH,
CPaBHMBATh PE3YJIbTAThl U3MEPEHUN C YUETOM 3aJaHHON a0COIIOTHON NOTPELIHOCTH;

® [IPOBOJIUTH KCCJIEIOBAHUE 3aBHCUMOCTH OJHOW (DU3UYECKOM BEJIWYMHBI OT JPYroil c
UCIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCHMOCTH COIPOTHUBIIEHUS MPOBOJHHUKA OT €ro JJIMHBI,
IUIOLIA/I TIONIEPEYHOr0 CEYEHUS U YAEIbHOTO COMPOTUBIICHHS BELIECTBA TPOBOAHHUKA, CHUJIbI TOKA,
UAYILEro Yepe3 MpOBOJHUK, OT HAPSHKEHNs Ha MIPOBOJIHUKE, UCCIIEI0OBAHNE MTOCIEI0BATEIbHOIO U
NapajuIeIbHOTO COEUHEHHUM MPOBOJHUKOB): MJIAHUPOBATh MCCIIEOBAHUE, COOUpATh YCTAaHOBKY U
BBITOJIHATh M3MEPEHUsI, CleAysl NPEeASIOKEHHOMY IJIaHy, (PUKCHpPOBaTh pe3yNbTaThl MOJTYy4E€HHOU
3aBUCHUMOCTH B BUJI€ TaOJIMI U TpapUKOB, eJIaTh BHIBOJBI 110 PE3yIbTaTaM UCCIIEI0BAHUS;

® IPOBOJIUTH KOCBEHHBbIE H3MEpPEeHHUS (HU3MUECKUX BEIWYMH (yJesbHas TEIIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MTPOBOIHUKA, pab0OTa U MOIIHOCTb JIEKTPHUECKOT0 TOKA): TUNIAHUPOBATh
U3MEpEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys MPEIOKEHHOW WHCTPYKIUH, U
BBIYHUCIIATH 3HAUCHHE BETUYMHBI;

e coOMI0AATh MpaBUJIa TEXHUKHU 0€30I1aCHOCTHU IpU paboTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

® XapaKTEePH30BaTh MPUHIIMIIEI JCHCTBUS M3yYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOICTB C
OMOpOM Ha MX ONMHUCAHUS (B TOM YHCIIE: CUCTEMa OTOIIEHUS! TOMOB, TUTPOMETp, TapoBasi TypOuHa,
amrepMeTp, BOJBTMETP, CUETYMK 3JIEKTPUYECKOH DHEPruu, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTeNbHbIE AIEKTPOIIPHOOPHI (TIPUMEPHI), IITEKTPUIECKHAE TPEAOXPAHUTENH, IIEKTPOMArHHT,
AIIEKTPOABHUraTeNb MOCTOSHHOTO TOKA), MCIOJb3Ysl 3HAHUA O CBOWCTBAX (PM3NYECKUX SIBICHUHA U
HEe0OXoauMBbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

® Pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOUCTBA M U3MEPUTEIbHBIE IPUOOPHI IO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (’KMJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, JABHUraTesb
BHYTPEHHETO CrOpaHHUs, 3JIEKTPOCKOIN, PEOCTaT), COCTABIATH CXEMbl AJIEKTPUYECKUX Lenend ¢
MOCJIEI0BATENbHBIM U MapauIeIbHBIM COSMHEHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUEHUS
AJIEMEHTOB JIEKTPUYECKUX LIETIEH;

® IPUBOJUTH HpUMEpPHl  (HAXOAUTh HHGOPMAIMIO O TpUMEpax) MNPAKTUYECKOTO
UCIOJIb30BaHuUs (PU3NYECKUX 3HAHUM B IOBCEAHEBHOM KHU3HHU JUIs oOecredeHus: 6e301acHOCTH IpU
oOpamieHny ¢ npudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/10pOBbS M COOIIOACHUS
HOPM 3KOJIOTHYECKOT'0 MOBEICHUS B OKPYXKaOLIEH cpele;

® OCYILIECTBIATh MOUCK HMH(pOpMAIMK (PU3HUECKOro cojaepkaHusi B MHTepHeTe, Ha OCHOBE
UMEIOIIMXCS 3HAHUM U MyTEM CpPaBHEHUS JIOTOJHUTEIBHBIX UCTOYHUKOB BBIJIENATH MH(POPMAIIHIO,
KOTOpas ABJISETCSA MPOTUBOPEYUBOI MIIM MOXKET OBITh HEIOCTOBEPHO;



® IICTIONIb30BaTh TPU BBIMOJHEHUU YYEOHBIX 3aJaHUNl HAYYHO-TIOMYJSIPHYIO JUTEPATYPY
(U3UYECKOTO CONIepKaHus, CIIPABOYHBIC MaTePUAIIBI, pecypchl ceTu MHTepHeT, BIajeTh npuémMamMmu
KOHCIIEKTUPOBAHMS TEKCTa, TpeoOpa3zoBaHuss MHPOPMAIIUH U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO;

®CO3/1aBaTh COOCTBEHHBIC IHCBMEHHBIE H KpPaTKHE YCTHBIE COOOIIeHUs, 00oO0Imas
nH(pOpPMAIMI0 U3 HECKOJBKUX HMCTOYHUKOB (DM3MYECKOTO COJEP)KAHHSA, B TOM YHCIE MyOIUYHO
MPEJICTABIISITh PE3YJIbTATHI IIPOSKTHOM UITH MCCIEA0BATEIBCKON IEATEIHPHOCTH, IIPU ITOM TPaMOTHO
WCIIOJIB30BaTh M3YYCHHBIM TMOHATHHHBIM amnmapar Kypca (U3WKH, COMPOBOXKIATh BBICTYILICHHUE
MPE3EHTALNEM;

I[P BBINIOJIHCHHH Yy4YEOHBIX TMPOEKTOB M HCCIECNOBaHUM (U3HMYECKUX IIPOIIECCOB
pacupenensaTh 00s3aHHOCTH B TPYIIE B COOTBETCTBUHU C IOCTaBJICHHBIMHU 3aJladyaMU, CICIUTh 3a
BBITIOJTHEHUEM TUIaHA JEHCTBUI U KOPPEKTUPOBATH €T0, a/IEKBATHO OIICHUBATH COOCTBEHHBIN BKJIA]
B JICSITEIILHOCTD TPYIIbI, BBICTPAUBAaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHUE, MTPOSIBIISS TOTOBHOCTD
pa3pemath KOHQIHUKTHIL.

K koHiy oOyuyeHuss B 9 kJjacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMCHUI:

® ICIIOJIB30BaTh  IMOHATHSA: CHCTeMa OTCcuéra, MarepuajbHas TOYKA, TPACKTOPHSI,
OTHOCUTEIIbHOCTh MEXaHMYeCKOro ABIMKEeHUs, Aedopmanus (ympyras, IUlacTUdeckas), TpeHHe,
[EHTPOCTPEMHUTEIIBHOE YCKOPEHUE, HEBECOMOCTh M TIEPErPy3KH, IICHTDP TSDKECTH, aOCOIIOTHO
TBEPJIOE TEJIO, IEHTP TSHKECTH TBEPIOrO Tella, paBHOBECHE, MEXaHUYECKHE KOJIeOaHUs W BOJIHBI,
3BYK, HH(PA3BYK U yIbTPA3BYK, JCKTPOMArHUTHBIC BOJTHBI, IIIKAJIa DJIEKTPOMATHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAIBbHO30PKOCTh, CIEKTPHI UCITyCKaHHUS M TMOTJOLIeHus, anb(da, O6erta- U raMma-
U3ITy4eHUs], H30TOIIBI, SiACpHAs SJHEPTeTHKA,

e pa3nuyaTh SBJICHHS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJUHEHHOE JIBH)KCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHHE, CBOOOAHOE MAaJCHHE TeJ, pABHOMEPHOE JBIKEHUE
10 OKPY)KHOCTH, B3aUMOJICHCTBUE TEJI, PEaKTUBHOE JBW)KCHHE, KOJIeOaTeIbHOE JBWKCHUE
(3aTyxaromue U BBIHYXKJCHHBbIE KojeOaHus), pe30HAHC, BOJHOBOE IBMKEHHE, OTPAKCHHE 3BYKa,
NPSIMOJIMHEHHOE PACIIPOCTPAHCHHUE, OTPAaXKCHHWE W MPEIIOMIICHHE CBETa, IIOJHOE BHYTpPEHHEE
OTpaKeHHME CBETa, pa3joKeHue Oeroro CBeTa B CIEKTP U CIOKEHHE CIHEKTPaTbHBIX I[BETOB,
JUCTICPCUST CBETa, ECTSCTBCHHAs] pPaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIICKTpa
U3ITy4eHUs) 10 OMHMCAHUI0 UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX
JTaHHOE (PU3HYECKOE SBJICHHE;

® PacIio3HaBaTh MPOSBICHUE U3YUYEHHBIX (PM3MUYECKUX SBICHUHN B OKPYXKAIOIIEeM MUpE (B TOM
yrcne (u3ndeckue SBICHHUS B TMPHUPOJAE: NPUIUBBI M OTIUBHI, JABIKeHUE IUIaHeT ColHEYHOM
CUCTEMBI, PEAKTHBHOC JBWKCHHE JKUBBIX OPTraHW3MOB, BOCHPHSITHE 3BYKOB >KHBOTHBIMU,
3eMIIETPSICEHHE, CEMCMUYECKHE BOJHBI, I[yHaMH, 3X0, I[BETa Tell, ONTUYECKHE SBICHUS B MPUPOJIE,
OMOJIOTHYECKOe JIEHCTBUE BHUIUMOTO, YIBTPadUOIIETOBOTO ¥ PEHTICHOBCKOTO H3ITYYCHHMH,
€CTECTBEHHBIN PaTNOAKTUBHBIA (DOH, KOCMHUYECKUE JTy4YH, PAAHOAKTUBHOE U3TyYCHHE MPUPOTHBIX
MUHEPAJIOB, JCHCTBHE PATMOAKTHBHBIX W3TydEeHUI HA OPTaHU3M YeJIOBEKa), IIPH ITOM IEPEBOIUTH
MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOWCTBA (TMPU3HAKHU) (PU3HUECKUX
SIBIICHHUIA,

® OMHCHIBATh W3YYCHHBIE CBOMCTBA Tel W (U3WYECKUE SIBICHUS, UCIONB3Ys (pHu3nuveckue
BEJIMUMHBI (CpeIHssi U MTHOBEHHAs] CKOPOCTh Tella MPU HEPaBHOMEPHOM JABH)KEHUHU, YCKOPEHHE,
nepeMenieHue, MyTh, YIII0Bas CKOPOCTh, CHJIa TPEHHUS, CHJIA YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE
CBOOOMHOTO TAaJeHHs, BeC Teja, HWMITYJIbC Tela, HMITYJIbC CHIIBI, MEXaHH4Yeckas pabota u
MOIIHOCTh, MTOTCHIIMATbHAS YHEPTHsI Tejla, MOAHITOrO HaJ MTOBEPXHOCTHIO 3eMIIH, TIOTCHITHATbHAS
DHEPrusl CXKATOW TMPYKUHBI, KHHETHUYECKash dHEPTus, MOJIHAsS MEeXaHW4ecKas dHEeprusi, mepuoa u
4acToTa KoJieOaHWH, IJTMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, NTOKA3aTellb
MIPETIOMIICHUSI CPEJIbI), TIPU OMHCAHHUH MPABUIBHO TPAKTOBATh (DM3UUYECKHUI CMBICI HUCIOJB3YEMBIX
BEITMYMH, 0003HAYCHUS W CIUHUIIBI (PU3NYECKHX BEIUMYHMH, HAXOIUTHb (DOPMYJIBI, CBS3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIUYHMHY C JPYTHMH BEIHYMHAMHU, CTPOUTh TpadUKH HM3YUYEHHBIX
3aBUCUMOCTEH (PM3UYECKUX BEIMYNH;

® XapaKTepH30BaTh CBOWCTBA Tel, (PU3WYCCKUE SBICHHS WM MPOLECCHI, MCTOIB3Ys 3aKOH
COXPAaHEHHSI DHEPTHH, 3aKOH BCEMHUPHOTO TSATOTEHUS, MPUHIUI CYMEPHO3UIMH CWJI, TPUHITUT
oTHocuTenbHOCTH ["anmnest, 3akoHbsl HpI0TOHA, 3aKOH COXPaHEHHS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U



IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHUs 3aps0BOI0 U MacCOBOT0O YHMCEN IIPH SIAEPHBIX PEAKIIMIX,
Opu 5TOM JaBaTh CJIOBECHYIO (OpPMYJIHMPOBKY 3aKOHAa WU 3alHChIBaTh €ro MaTeMaTH4ecKoe
BBIPAKCHHUE;

® 00BACHATH (U3NYECKUE TPOLECCHl U CBOWCTBA TEN, B TOM YKCJIE U B KOHTEKCTE CUTyallUl
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUYUHHO-CIEACTBEHHBIC CBS3H, CTPOUTH
00BbsicHEHHE M3 2—3 JIOTMYECKHX IIaroB C OMOpOW Ha 2—3 HW3YYEHHBIX CBOMCTBAa (hHU3MUYECKHX
ABJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

e pemiath pacu€THbie 3a7aud (ONMHUpAOIIHUECS HAa CHUCTEMY M3 2—3 ypaBHEHMI), HCIOJIb3Ys
3aKOHBI ¥ (OPMYIIbI, CBS3bIBAIONINE (U3NYECKUE BEIMYMHBI: HA OCHOBE aHallM3a YCJIOBUSA 33/1a4u
3aMMCBhIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIONIME WM HM30BITOYHBIC JaHHbIC, BHIOWPATH
3aKOHBI W (QOpMyJbl, HEOOXOAMWMBbIE Ui peUIeHHs, IPOBOAUTH pacuy€Tbl U OLEHUBATh
PEATUCTUYHOCTH MOJTYYSHHOTO 3HaYeHUS (PU3NYECKON BEJTMUUHBI;

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PELIMTH MPH MOMOIIM (PU3NYECKHX METOJOB,
UCIIONIB3YSl OMUCAHHE WCCIENOBAaHMs, BBIICIATh IPOBEPSEMOE MPEAINOJIOKEHHEe, OIEHUBATh
IPABWIBHOCTh IOpPsiIKA IPOBEIEHUS UCCIIEOBAHMS, J€JIaTh BbIBOJbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OTBITOB;

® IIPOBOJIMTH OMBITHI 10 HAOIIOACHUIO (PH3MUECKUX SIBICHUH WM (PU3MUYECKHX CBOMCTB TEl
(u3yueHue BTOpoOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHMsI SHEPruu, 3aBUCUMOCTb MEepHoaa
KoJie0aHu# MPYKMHHOTO MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI M HE3aBHUCHUMOCTH OT
aMIUTATYIBl MaJIbIX KOJeOaHUH, MPSMOJIMHEHHOE PacIpOCTPAHCHHE CBETA, PA3JIOKCHHE OCIOro
CBETa B CIEKTpP, M3y4CHHE CBOWCTB M300pa)KEHHUS B IUIOCKOM 3€pKajie M CBOWCTB HM300pa)KEHUS
npeaMeTa B coOMparollell JTMH3€e, HaOl0/IeHNE CIUIOLIHBIX U JIMHEHYaThIX CIIEKTPOB H3JIY4EHHUS):
CaMOCTOSITENIbHO COOMPATh YCTAHOBKY M3 U30BITOYHOrO Habopa OO0OpyHOBaHUs, OMHCHIBATH X0
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

® IIPOBOJIUTH NPH HEOOXOJUMOCTH CEPUIO MPSAMBIX U3MEPEHH, ONpeessis CpeiHee 3HaueHue
u3MepseMoil BenMuuHBl ((OKYCHOE pacCTOsSHUE CcOoOMparomiel JHMH3bI), OOOCHOBBIBATH BBHIOOP
crioco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);

® [IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PM3NUECKUX BEJTMUUH C MCIIOJIb30BAaHUEM MPSAMBIX
U3MEpeHuil (3aBUCUMOCTb IYTH OT BPEMEHHU IpPHU PaBHOYCKOPEHHOM JBHXEHMH 0€3 HadaabHOH
CKOPOCTH, Iepuoa KoneOaHuN MaTeMaTH4YeCKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIja
OTpaKE€HUS CBETa OT yIrja NaJeHWs W YyIja MpeJOMIIEHHUs OT YyIjla MaJIeHUs): IUIAaHHMPOBATh
HCCJIEJOBAaHUE, CaMOCTOSITENIbBHO COOMpaTh YCTAHOBKY, (DUKCHPOBATh PE3YNbTAThl IOJYYEHHOMN
3aBUCHUMOCTH (PU3MUYECKUX BEIMYMH B BHJIE TAaOMUI] U rpaduKOB, JeNaTh BHIBOJBI MO pe3ylbTaTaM
UCCJIEJIOBAHUS;

® [IPOBOJIUTh KOCBEHHbIE M3MEPEHUs (PU3NUYECKUX BEITMUUH (CPEeIHSSI CKOPOCTh U YCKOPEHUE
TeJla MPH PAaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHUE CBOOOTHOIO MaJeHHUs, KECTKOCTh MPY>KUHBI,
KOA(Q(UIMEHT TpPEeHUs CKOJIbKEHUs, MeXaHWyeckas padoTa M MOIIHOCTh, YacTOTa U MEPHOJ
KoJie0aHUN MaTeMaTUYECKOTO M MPY>KUHHOTO MAasTHUKOB, ONTHYECKAas CUJIa COOMpAIOIIeH JIMH3HI,
paZvoaKkTUBHBIN (OH): MIAHUPOBATH H3MEPEHHs, COOMPATh 3KCIEPUMEHTAIBHYIO YCTaHOBKY M
BBITIOJIHSITh U3MEPEHUs, CIeAys MPEeAJIOKEHHON MHCTPYKLIHMH, BBIYUCIATh 3HAYEHUE BEITUYUHBI U
AHAIN3UPOBATH MOJTYYEHHbIE PE3YNIbTATHI C YUETOM 33/1aHHON MOTPENTHOCTH U3MEPEHU;

® COOMIOIaTh MPaBUJIa TEXHUKU OE€30MaCHOCTH IpU paboTe ¢ 1abopaToOpHBIM 000PYIOBAHUEM;

® pa3IMyaTh OCHOBHBIC MPU3HAKU M3YYEHHBIX (PU3UUECKHX MOJIENe: MaTepuaabHas TOYKa,
abCoIIOTHO TBEP/OE TENO, TOUCUHBIM MCTOUYHUK CBETa, JIyd, TOHKAs JIMH3a, MUIAaHETapHas MOJENb
aToMa, HyKJIOHHasi MOJIeJIb @aTOMHOTO Spa;

® XapaKTepH30BaTh MPUHIIMIIBI ICHCTBUS U3YUYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
omnmopod Ha WX omnucaHus (B TOM 4YHCIE: CIHUIAOMETP, AATYUKU TIOJIOKEHUS, PACCTOSHUSA U
YCKOPEHUSs, paKkeTa, 9X0JIO0T, OUKH, IEPUCKOII, (OTOAITIAPAT, ONTHYECKHE CBETOBOIbI, CIIEKTPOCKOIL,
JIO3UMETp, Kamepa BuiabcoHa), HMCMONAB3ysd 3HAHUSA O CBOWCTBaX (U3MYECKUX SBICHUU U
HeoOXouMbIe (PU3HUECKHUE 3aKOHOMEPHOCTH,

® IICTIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH H3YUYEHHBIX TEXHHUYECKHX YCTpOICTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOLECCOB MPHU PEIICHUH Y4eOHO-TIPAaKTUYECKUX
3a1a4, ONTUYECKHE CXEMbI JJIS MOCTPOSHHsS M300paXeHHH B IUIOCKOM 3epKajie M coOHparomien
JINH3E;



® IPUBOJUTH HpUMEpPHl  (HAXOAUTh HH(GOPMAIMIO O TpUMepax) MNPAKTUYECKOTO
UCTOJIb30BaHUs (PM3NYECKUX 3HAHUM B IOBCEAHEBHOM KU3HU JUIA O0OecrieueHus: 6e30MacHOCTH MPH
oOpailieHuu ¢ mpubopaMu M TEXHUYECKHMMH YCTPOMCTBAMM, COXPAHEHHsI 3JJ0POBbsSI U COOIIOICHUS
HOPM 2KOJIOTHYECKOT0 IIOBEICHUS B OKPYXKAIOILLIEH Cpele;

® OCYIIECTBIATh MOMCK HH(popmanuu  ¢usnmyeckoro coaepkanuss B  HHTepHere,
CaMOCTOSITENILHO (OPMYIHPYS TIOMCKOBBIN 3allpoC, HAXOIUTh MYTH ONPEAEICHUS TOCTOBEPHOCTH
MOJIy4eHHOUM MH(OpPMALMK HA OCHOBE UMEIOIIUXCS 3HAHUHN U TOTIOJHUTEILHBIX UCTOYHUKOB;

® JICTIOJIB30BaTh MPU BBIMOJHEHUHM YYEOHBIX 33aJaHUN HAYYHO-TIOMYJISAPHYIO JIUTEPATypy
¢du3uUecKoro coaep)kanus, CpaBOYHbIC MaTepHallbl, pecypchl cetu VHTepHeT, BIajieTh NpuéMamMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusi UH()OPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

® co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOILIEHHS HAa OCHOBE MH(pOpPMALUU H3
HECKOJIbKUX HMCTOYHHKOB (PU3UYECKOTO COACp)KAaHUS, MNyOIMYHO NPEACTABIATh PEe3yIbTaThl
MIPOEKTHOM WJIM MCCIIEI0BATENBCKON IEATEIbHOCTH, IPU 3TOM I'PaMOTHO MCHOJIb30BaTh U3YUEHHBIN
NOHATUIHBIN amnmapar u3y4aeMoro pasjena (GU3UKH U COMPOBOXK/IATh BBICTYIIJICHHE MPE3CHTALUCH
c yu4éToM 0COOEHHOCTEMH ayIUTOPUHU CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosanyecTBo yacos
Ne HanmeHoBaHMe pa3ie/ioB U K 0 DJIeKTpoHHbIe (LM (ppoBbIE)
n/m | TeM NPOrpaMmbl Bcero OHTPOJILHBIC PaKTHIecKne o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoTshI

Pazgen 1. ®usuka u €€ poJsib B NO3HAHUU OKPYKAKOIIEr0 MUPa

11 o ) o 2 bubnmoreka [JOK
' 13HKa - Hayka 0 ipHpost https://m.edsoo.ru/7f416194
bubmuoreka [JOK
12 PH3HYCCKHC BETHHHbI 2 https://m.edso0.ru/7f416194
13 EcrecTBeHHOHAy4HBIN METOA 2 bubnuorexa [JOK
' MO3HAHUS https://m.edsoo.ru/7f416194
Hroro o pasneny 6

Pa3nes 2. [leppoHaya/ibHbIe CBeICHUSI O CTPOEHHH BellleCTBa

2.1 CrtpoeHue BemiecTBa 1 bubmaorexa [JOK
' https://m.edso0.ru/7f416194
2.2 iiiﬁi?g;fmne YaCTHI] 2 bubmiorexa [JOK
' https://m.edso00.ru/7f416194
BEIleCTBa
23 ArperatHble COCTOSHUS 2 bub6nuorexa [IOK
' BEIECTBA https://m.edso00.ru/7f416194
Wroro no pazueny 5

Paznen 3. /IBu:xeHue u B3auMo/ieiicTBUE TeJl

bu6mmorexa [IOK
31 Mexanmieckoe ABmxeHue 3 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
3.2 Muepuus, macca, mioTHocTs 4 https://m.edso0.ru/7f416194
but6mmoreka [IOK
3.3 Crna. Brpt cun 14 1 https://m.edso0.ru/7f416194
Htoro no paszneny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEl U ra3oB



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

Hasnenue. [lepenaua

bu6mmoreka [JOK

4.1 HBIICHI TBCPABIMI TEIAMH, 3 https://m.edsoo.ru/7f416194
KUJKOCTSMH U Ta3aMU
bu6mmoreka [JOK
4.2 JlaBreHue xuKoCTH > https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.3 Atmoceproe naseiie 6 https://m.edso0.ru/7f416194
4.4 JlelicTBue ®UJIKOCTH U Tra3a v 3 bubnmoreka [JOK
' Ha MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazueny 21
Pa3nen 5. PaGora u MomHOCTH. JHeprus
bu6mmoreka [IOK
>1 Pabora u mompocTs 3 . https://m.edsoo.ru/7f416194
bubmuoreka [JOK
52 Hpoctbie MexamHsMel > ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
53 Mexaneckas SHeprus 4 . https://m.edsoo.ru/7f416194
Hroro no paszneny 12
Pe3epBHOe BpeMms 3
OBUIEE KOJIMYECTBO YACOB 68 12

I10 ITIPOTPAMME



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

HaumeHoBanue KosauyecTBo yacos
Ne A31E10B 1 TeM dueKkTpoHHbIE (LM (POBbLIE)
wn | P23 Beero KoHnTpoJubHbie IIpakTHYeckue 06pa30BaTeIbHbIE PecyPehl
nporpaMMsI padoThI padoThI
Pa3nes 1. TenJioBble siBJIeHUsI
11 CtpoeHue u CBOMCTBA 7 bubnuotexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bubmnoreka IIOK
12 Ternospie mporteccer 21 1 S https://m.edsoo.ru/7f4181ce
Hroro o pasneny 28
Paznen 2. DjekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 | apmemmeremum |7 ) BuGmnorera LIOK
' . https://m.edsoo.ru/7f4181ce
B3alMO/JICIICTBUE
29 [TocTostHABII 20 5 7 but6mmoreka [IOK
' JIEKTPUUYECKHUI TOK https://m.edsoo.ru/7f4181ce
bu6nuorexa [IOK
2.3 MarmuTHbie spaeHis 6 . 15 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnuotexa [JOK
' WHIYKITUS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PezepBHOe Bpemst 3
OBILEE KOJIMYECTBO 68 4 145

YACOB I10 [TPOI'PAMME



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

HaumeHoBaHUe Koau4vecTBo yacoB
Ne A31EI10B 1 TeM dueKkTpoHHbIE (LM (POBbLIE)
wn | P23 Beero KoHnTpoJubHbie IIpakTHYeckue 06pa30BaTeIbHbIE PecyPehl
nporpaMMsI padoThI padoThI
Pa3nen 1. Mexannuyeckue siBJeHHs
1.1 hiiﬁ::;: ;Kgreloco6bl 10 1 bubmorexa LIOK
' A https://m.edsoo.ru/7f41a4a6
€ro OIMHCAHUS
. bubnuorexa [JOK
12 B3anmozencTaue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
13 3aKOHEI COXpaHeHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Paznen 2. Mexannyeckue Kojae0aHusi M BOJHbI
21 MexaHndeckue 7 3 bu6anoreka LIOK
' KoseOaHus https://m.edsoo.ru/7f41a4a6
29 MexaHU4eCKHUE BOJIHEI. 8 1 3 bu6nuorexa [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
DJIEKTPOMarHuTHOE
31 1oJjie u 6 2 bubnunoreka LIOK
' AJIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Hroro no pazneny 6
Paznen 4. CBeToBble sIBJIeHMSI
41 3aKOHBI 6 5 but6mmoreka [IOK
' pacrpocTpaHeHHs CBETa https://m.edsoo.ru/7f41a4a6
492 JIMH3EI 1 OoNTUYECKHE 6 3 bubnunoreka LIOK
' puOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenune 6emoro 3 2 but6mmoreka [IOK



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

CBETa B CIIEKTP

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

Wroro no pazueny 15
Pa3gen 5. KBanToBbI€e IBJIeHUSA
51| morsouerme aera 4 ) Bufmotexa LIOK
' H https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CtpoeHne aTOMHOTO 6 1 bubnuotexa [JOK
' saapa https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
5.3 SInepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 17
Pa3nes 6. [loBToOpuTe 1bHO-0000 1AM MOYJIb
IToBTOpEHUE 1
6.1 0000111eHHE 9 9 bubnnorexa [JOK
' coJiepKaHus Kypca https://m.edsoo.ru/7f41a4a6
¢bu3uku 3a 7-9 kiacc
Htoro no pazneny 9
OBILEE KOJIMYECTBO 102 7

YACOB 110 [TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTn4yeckue
padoTshI

Jara
U3y4YeHUS

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

®dusuka — HayKa o
npupoje. SBieHus
npupoasl. Pusnueckue
SIBJICHUS

Mexanundeckue,
TEIJIOBEIE,
ANEKTPUYECKHUE,
MarHHuTHBIE, CBETOBEIC,
3BYKOBBIC SIBJICHUS

OuznyecKue BEIUYUHBI U
WX U3MEpEHne

Ypok-uccienoBanue
"M3MepeHune TeMieparypsl
IPY TTIOMOIITA
AKHUJIKOCTHOTO TEPMOMETpa
U JIaTYMKa TemrnepaTypsl”

Kak ¢usuka u apyrue
€CTECTBEHHbIC HAYKU
W3Yy4YaroT MPUPOLY.
EcTecTBeHHOHAy4HBIN
METO/, ITO3HAHMS.
Onucanne Gpu3nIecKux
SIBJIEHUU C IIOMOIIBIO
MoJeiei

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenoBasue
"[IpoBepka runoTe3bl:
JNaJIbHOCTH MOJIETa
HIapuKa, MyneHHOro
TOPU3OHTAIILHO, TEM
0ouplle, YeM OOJIbIIIE
BbICOTA MMycKa"



https://m.edsoo.ru/ff09f72a

CTpoeHue BellecTBa.
OnBITHI, TOKA3bIBAIOIINE
JIMCKPETHOE CTPOCHUE
BCIICCTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

JIBr>KEHME YacTHIL
BEIIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e

Ypok-uccieaoBanmue
«OIBITH 10 HAOIIOAECHUIO
TEIUIOBOTO PACIIAPEHHUS
rasoB»

10

ArperatHbie COCTOSIHUSI
BEIIeCTBA

11

Bzaumocss3p Mexny
CBOICTBAMM BEILIECTB B
Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYIISIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI
BOJBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0a0378

12

MexaHn4ecKoe JBHKEHHUE.

PaBHOMEpHOE 1
HEPaBHOMEPHOE
JIBUKEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a05c6

13

Cxopoctb. Equnuiisi
CKOPOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a079c

14

Pacuer nytu u BpemeHu
JIBYDKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0a0ae4

15

WNHuepuus. 3aKkoH MHEPIUH.

BzauMoenicTBrue TEI Kak
MPUYMHA U3MEHEHUS
CKOPOCTH JIBUKEHUS TEJl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0c10

16

IInoTHOCTE BelecTna.
Pacuer maccel 1 00BeMa
TeJa M0 €ro IIOTHOCTHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee

17

JlaboparopHas pabota



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

«Omnpenenenue mIOTHOCTH
TBEPIOTO TEJIA»

18

Pemrenue 3agadq mo reme
"ITnoTHOCTHE BemecTna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0al23c

19

Cuita Kak XapakTepUCTHKa
B3aWMO/JICUCTBUS TEIL.
Cuna ynpyroctu. 3aKoH

I'yxa

20

JlaGopaTopHnas pabota
«M3yueHne 3aBUCUMOCTH
pacTsHKeHUS
(medopmariun) NpyKUHBI
OT IPUJIOKEHHOM CUIIBD)

21

SIBnenune Tarorenusa. Cuna
TAXKCCTH

22

CBs13b MeXy CUIION
TSKECTH M Maccoi Tena.
Bec Tema. Pemenue 3agau
o Teme "Cuna Tsoxect"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0al1778

23

Cuiia TsKeCcTH Ha APYyTux
mwrageTax. ®usudeckue
XapaKTEPUCTUKH IIJIAHET

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al1502

24

N3mepenue cuil.
Junamomertp

bubmuorexa [JOK
https://m.edsoo.ru/ff0al8cc

25

Bec tena. HeBecomocTh

bu6mmorexa [IOK
https://m.edsoo.ru/ff0al778

26

CrnoxxeHue AByX CHII,
HaIpaBJIEHHBIX MO OJJHON
IPSIMOA.
PaBHOpelicTBYIOIIAS CHIT

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ala70

27

Penrenue 3amad mo reme
"PaBHonelicTByromast cui'"

28

TpeHune CKONbXKEHUS U
TpeHue nokos. TpeHue B
MPUPOJIE U TEXHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c



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

29

JlaGopaTtopHnast pabota
«3y4yeHue 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIbKEHUS
OT CUJIBI 1aBJICHUS U
xapakTepa
COIPUKACAOLIUXCSA
TTOBEPXHOCTEM»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Penrenue 3amaud Ha
onpeiesieHue
PaBHOACICTBYIOIIEH CHIIBI

31

Pemenune 3amau no remam:
«Bec Temay,
«I"paduueckoe
M300paKEHHUE CHIT»,
«Cubly,
«PaBHOACHCTBYIOIIAS
CUID»

bubmuorexa [JOK
https://m.edsoo.ru/ff0alde0

32

KonTponbhas pabota no
TeMaM: «MeXaHHIeCKoe
JIBIKEHUEY, «Macca,
IIOTHOCTEY, «Bec Temay,
«['papuueckoe
M300paxKeHue Cui,
«Cuiel»

33

Hasnenune. CriocoObl
YMCHBIICHUA U
YBEJIUYCHUS JIaBJICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBneHwue rasza.
3aBUCHUMOCTD JTaBICHUS
raza ot o0néma,
TEeMITepaTyphl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2376

35

Ilepenaua naBnenus
TBEPIBIMH TEJIAMH,
JKHJIKOCTSIMU M Ta3aMH.
3akoH Ilackams

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a25b0

36

JlaBiaeHue B )KUIKOCTH U
rase, BI3BaHHOE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a2718



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

,I[CﬁCTBHCM CHIJIBI TAXKECTH

Pemrenne 3aJa4 I10 TEME

37 «JlaBneHue B )XKUIKOCTH U bubmorexa LIOK
https://m.edsoo.ru/ff0a2826
rase. 3akoH [lackamns
bu6mmoreka [IOK
38 | Coobuaromuecs cocyas https://m.eds00.ru/ff0a2970
39 IM'mapaBimueckuii mpece bubmorexa LIOK
P P https://m.edsoo0.ru/ff0a3136
40 Manomertpsl. [lopuaeBon
JKUJIKOCTHBIM HacOC
ATtMmocdepa 3emiu.
[IpuauHEI cymiecTBOBaHUS
s | Sewam Sammcamoons. BuGaorexa LIOK
; https://m.edsoo.ru/ff0a2b5a
aTMOC(hEpHOTO JTaBJICHHS
OT BBICOTHI HaJl YPOBHEM
Mopsi
42 Bec Boznyxa. bubnuoreka [IOK
ATmocdepHoe naBieHue https://m.edsoo.ru/ff0a2b5a
43 I;ITSI\I/;/IOGCP(;: I/II-?oro aBJICHUS bubmmorexa [TOK
P A ‘ https://m.edsoo.ru/ff0a2da8
OneiT Toppuuennu
3aBUCHUMOCTH
44 aTMoc(hepHOTro JaBICHUS bubnmnoreka [JOK
OT BBICOTHI HaJl yPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopsi
55 | Awocpepmos sammere Bubmnoreka LIOK
PHOC 1 https://m.edsoo.ru/ff0a2fc4
Ha Pa3IMYHBIX BHICOTAX
Pemenue 3amay mo Teme
46 n n
AtmocdepHoe naBieHUE
JleficTBUE KUAKOCTH U
47 rasa Ha IIOIpy>KCHHOE B bubmuorexa [IOK

HUX TeN0. ApXHUMea0Ba
culia

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2826
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

48

JlaGopaTtopHnast pabota
«Onpenenenune
BBITAJIKUBAIOIICH CUIIBI,
JIEUCTBYIOLLEH HA TEJIO,
MOTPYKEHHOE B
KUIKOCTHY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc

49

JlaGopaTtopHnas pabota 1o
teme «MccnenoBanue
3aBUCHMOCTH Beca Teja B
BOJle OT 00BEMa
MOTPYKEHHOU B KHUJIKOCTh
YaCTH TEJIa»

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

50

IInaBanue Ten

bubmuorexa [JOK
https://m.edso0.ru/ff0a3a96

51

JlaGopaTtopHnast pabora
"KoHctpynpoBanue
apeoMeTpa Wiu
KOHCTPYHPOBAHHE JIOJIKH
U OIIPEACIIEHNE €€
rpy30MOabEMHOCTH"

52

Pemenune 3ama4 no remam:
«IInaBanue cyaos..
BoznyxomnaBanuey,
«/laBiieHMEe TBEPIBIX TeE,
KUAKOCTEN U Ta30B)»

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

53

Mexannueckas pabota

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

54

MomocTts. Equnnuiint
MOIITHOCTH

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

55

Ypok-uccnenoBanue
"PacyéTt MOIIHOCTH,
pa3BUBaEMOM MpU
noasLEMeE 10 JecTHUIE"

56

IIpocTbie MEXaHU3MBI.
Prruar. PaBHOBecHe cun
Ha pblyare



https://m.edsoo.ru/ff0a33fc
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

57

KoHnTtponbhas padoTa mo
TeMe «JlaBieHue TBEpabIX
TeJ, KUAKOCTEH U ra3oBy» /
Bceepocculickas
poBepoyHas paborta

58

PesepHbIii ypok. Pabota ¢
TEKCTaMH 110 TeEME
«/laBnenue TBEPABIX TeN,
KUJKOCTEH U Ta30By /
Bceepoccniickas
IpoBepoyHas paborta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

59

Poruaru B TexHuke, ObITY
u npupoze. JlabopatopHas
pabora «MccnenoBanue
YCIIOBHI PaBHOBECHS
phIyara

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3agad mo reme
«YcnoBusl paBHOBECHS
peI4ara»

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

61

Koad¢punment nonesnoro
JefcTBUS MEXaHU3Ma.
JlaGopaTtopHnast pabota
«M3mepenne KIIJ]
HAKJIOHHOM TIOCKOCTH»

0.5

62

Pernrenne 3amad 1mo teme
"PaboTa, MOIIHOCTE,
KHHU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanuyeckas YHEpPIusl.
Kunernueckasa n
MOTEHIMAJIbHAsL SHEPT UL

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUS
MEXaHUYECKOW SHEPrUuun

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

65

YPpOK-3KCIIEpUMEHT IO
TeMe
"DKCcIIepUMEHTATLHOE
oTnpesieieHue N3MEHEHUS



https://m.edsoo.ru/ff0a4ffe
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

KUHETHYCCKOU 1
MIOTCHIMAIbHOW SHEPIUU
MIpY CKaThIBAaHUHM TeJia Mo
HAKJIOHHOH IIJTIOCKOCTH"

66

Konrponbnas pabora mo
teme «Paborta u
MOIIIHOCTb. DHEPTUSD)

67

PesepBHblii ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHn4yeckoe
nBmxenue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

68

PesepBHblii ypok. Paborta c
TEKCTaMU 110 TeEME
"Pabora. MOIIHOCTE.
Oneprus”

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHus

JJIeKTPOHHBbIE LU (PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

OcHOBHBbIE TIOJIOKEHUS
MOJIEKYJISIPHO-
KMHETUYECKOM TEOPUU U
UX OIBITHBIE
IIO/ITBEPKICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5256

Macca u pazmep aTOMOB U
MOJICKYJI

Moaenu TBEpIOTO,
YKUKOTO 1 Ta3000pa3HOro
COCTOSTHHH BEIIIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff0a540e

OOBsICHEHUE CBOWCTB
TBEPJIOTO, )KUAKOTO U
ra3000pa3HOro COCTOSTHUMN
BEILIECTBA HA OCHOBE
MOJIOKEHUN
MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU

Kpucrannmueckue u
amopdHbIe Tena

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5800

CMauuBaHue U
KaJUIIPHOCTD.
IToBepxHOCTHOE
HaTsDKEHUE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a5530

TennoBoe pacmmpenne n
C)KaTHe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a5a26

Temmneparypa. Csi3b
TeMIepaTypbl CO
CKOPOCTBIO TETJIOBOTO
JIBYDKEHUS] YaCTHUIL

Buytpennsis sueprus.
CriocoObl U3MEHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5c60



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

BHYTPEHHEHN SHEPTUU

10 Buael Tenonepenaun bubmorexa LIOK
A peld https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepeHuus
"[IpakTraeckoe
11 HCIIOJIb30BAHUE TETIIIOBBIX bubmuorexa [JOK
CBOICTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTEepUajoB B LEJIX
sHEeprocoOepekeHus "
12 KonanuecTBO TEIIOTHI. bubmuorexa [JOK
VY aenbHas TEIIOEMKOCTh https://m.edso00.ru/ff0a6976
o | Srmeme o BuGorea 10K
’ https://m.edsoo.ru/ff0a7088
TEITIOBOE PaBHOBECHE
JlaGopaTopHas pabota
o | Moz e BiGorea 10K
p . https://m.edsoo.ru/ff0a6a98
CMEIIMBAHUH XOJIOTHOM H
ropsiued Boabl"
Pacuer xonuuecTBa
TEIJI0THI, HEOOXOAUMOTO
15 JUTsl HarpeBaHus Tejla u
BBIJICTISIEMOTO UM TTPH
OXJIAXKICHUH
JlaGopatopHnas pabora
16 "OnpeneieHue yaeabHOu bubmmorexa [IOK
" https://m.edsoo.ru/ff0a6bb0
TEITIOEMKOCTH BEIIECTBA
17| Vaenman rensors BuGnorea LIOK
A https://m.edsoo.ru/ff0a7b5a
CTOpaHHUs
[InaBnenue u
18 ETiiI;{[aJeli?dlj{HezKHX Tl bubmorexa LIOK
p ' https://m.edsoo.ru/ff0a71d2
VeapHas TEILIoTa
TIJIABJICHUS
19 Jlaboparopnas pabora bubmmoreka [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

"OnpeneneHue yaeabHON
TEIUIOTHI ILJIABIIEHUS
npga"

https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBanue u
KoHaeHcauus. Mcnapenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y nenbnas
TEeIuioTa
napoodpa3zoBaHus U
KOHJICHCAIIHH.
3aBUCHUMOCTD
TEMIIEPATypPhbl KUTICHUS OT
aTMOC(EpPHOTO TaBJICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayXa.
JlaGopaTopHas pabora
"Onpenenenue
OTHOCHUTEIbHOU
BJIQKHOCTH BO3/yxa"

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

23

Pemenue 3agau Ha
onpeelIeHUE BIAXKHOCTH
BO3/IyXa

24

[TpuHIHIBEI pabOTHI
TEIUIOBBIX JIBUTATEINCH.
ITapoBast TypOuHa.
JIBurarenb BHYTPEHHETO
CropaHusi

25

KII/I TermoBoro
nsurareind. TemioBnie
JIBUTATEJIHM U 3aIUTa
OKpY’KaroIeH cpeibl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U
IIPEBPALICHNS] SHEPTUU B
TEIUIOBBIX ITpoLECccax

27

IloaroroBka x
KOHTPOJILHOHM paboTe 1o

TeMe "TelIoBbIe IBICHUS.

M3meHeHne arperaTHbIX

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



https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

COCTOSIHUH BemecTna"

28

KontposbHas pabota mo
teMe "TernioBble IBICHUS.
M3menenune arperaTHbIX
COCTOSHUM BelecTna"

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

29

Dnektpuzanus Ten. /Isa
poJia AIMEKTPUIECKUX
3apsiioB

30

Ypoxk-uccienoBaHue
"DnexkTpuzanus Ten
WHAYKIUEN U IIpU
CONPUKOCHOBEHUM"

31

B3aumonaeiictBue
3apsKEHHBIX TEJ. 3aKOH
Kynona

bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4

32

DNeKTprUYECcKoe MoJie.
HanpsxkeHHOCTD
JIEKTPUYECKOTO OJIA.
[TpuHuMn cynepnosuuuu
BJIEKTPUYECKUX MOJIEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snexkrprueckux
3apsA70B. DIEMEHTAPHBIN
3apsn. CTpoeHue aToma

34

[IpoBoaHMKY 1
JTUAJIEKTPUKU. 3aKOH
COXpaHEHUS
AJIEKTPUUECKOT0 3apsija

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8ef6

35

Pemienue 3aga4d Ha
IIPUMEHEHHE CBOWCTB
AIEKTPUUYECKUX 3apsJI0B

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a90cc

36

DIEeKTPUUYECKHH TOK,
YCJIOBHS €TO
CYILIECTBOBAHUSI.
Hcrounukn
AJIEKTPUUYECKOTO TOKA

bubnmoreka [JOK
https://m.edsoo.ru/ff0a95a4

37

JeiicTBus

bubmuorexa [JOK



https://m.edsoo.ru/ff0a86ae
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

OJICKTPHUYCCKOI'0 TOKA

https://m.edsoo.ru/ff0a96b2

38

Ypok-uccnenoBanue
"JlelicTBUE
AIEKTPUICCKOTO TOJIST Ha
MIPOBOJIHUKHU U
JIADTICKTPUKH"

39

DJIEKTPUUYECKUHN TOK B
MeTaJulax, KUAKOCTIX U
razax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9838

40

DneKkTpuyecKas menb U eé
COCTaBHBIE YacTH

41

Cwuuia Toka. JlabopaTopHast
pabota "U3mepenue u
PEryIupOBaHUE CUIIBI
TOoKa"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8bd6

42

DneKTpruYecKoe
HampsbkeHue. BonbTMerp.
JlabopaTopHas paboTta
"U3mepenue u
peryinupoBaHue
HanpspkeHus"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9e14

43

ConpoTuBienue
MPOBOJHUKA. Y JEIBHOE
COIIPOTHBJICHUE BELIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

44

JIaGoparopHas paboTa
"3aBHCHUMOCTB
AJIEKTPHUUECKOTO
COITPOTHBIICHUS
MIPOBOJIHUKA OT €r0
JUTUHBI, TIOMIA T
MOTIEPEYHOT0 CEeUSHHS U
Marepuaia"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aa738

45

3aBHUCHUMOCTE CHIIBI TOKA
OT HalpsDKEHUA. 3aKOH
Oma 11 yyacTka 1enu

Bbubmmnoreka [JOK
https://m.edsoo.ru/ff0aad4a

46

JlabopaTopHas pabora

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

"UccneqoBanue
3aBUCHUMOCTH CHJIBI TOKA,
UJYIIETO Yepe3 pe3ucTop,
OT COITPOTUBJICHUA
pe3UcTOpa M HAMIPSIKEHUS
Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e

47

ITocnemoBaTenpHOE B
napajuieIbHOe
COCONHCHUA
ITPOBOTHUKOB

48

JlaGopaTopHas pabora
"[IpoBepka mpasuiia
CIIOKEHUSI HAIIPSHKEHUN
IIPH TIOCTIEIOBATEIIFHOM
COETMHEHUH JIBYX
pe3ucTopon”

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaa5s8

49

JlabopaTopHas paboTta
"IIpoBepka nmpaBuiia ass
CHJTBI TOKA TIPH
napaielIbHOM
COEJIMHEHUH PE3UCTOPOB"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aadle

50

Pemenne 3amay Ha
NpuMeHeHue 3akoHa Oma
JUISL Pa3JIMYHOTO
COCIMHECHMUS
HpOBO}IHI/IKOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaf8a

51

Pa6ota u moutHOCTH
EKTPUYECKOTO TOKA.
3akoH Jlxoyna-Jlenna

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ab124

52

JIaGoparopHas paboTa
"Onpenenenue padboThl U
MOILHOCTH
AJIEKTPUYECKOT0 TOKa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ab3e0

53

DJIEKTPUYECKUE IIETH U
oTpeduTenn
BJIEKTPUYECKON SHEPTUU B
ob1Ty. KopoTkoe

Bbubmmnoreka [JOK
https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

3aMbIKaHUE

54

IlocTossHHBIE MAarHUTHI, KX
B3aUMOJICTICTBHE

55

Ypoxk-uccienoBanue
"N3ydenue mnomnei
MOCTOSIHHBIX MarHUTOB"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac3d0

56

MarsuTHoOE T10JI€.
MaruuTHoe 110Ji€ 3eMJIF U
€ro 3HaueHHe IS KU3HU
Ha 3emiie

bubmuorexa [JOK
https://m.edsoo.ru/ff0acOba

57

[ToaroroBka k
KOHTPOJBbHON paboTe 1o
TeMe "DIeKTpUUYECKUe
3apsbl. 3apsHKEHHbBIE
Tea U ux
B3aMMO/ICICTBUSI.
[TocTrosaHHBII
IEKTPUYECKUH TOK"

bubmuorexa [JOK
https://m.edsoo.ru/ff0abd2c

58

KonrtponbHas pabora no
TeMe "DIeKTpUUYECKue
3apsiibl. 3apsHKeHHbIE
Tena U ux
B3aUMOJICHCTBHS.
[TocTrosaHHBII
AJIeKTpUYeCcKuil ToK" /
Bcepoccutickas
IIpoBepoyHas pabora

bu6nmoreka [JOK
https://m.edsoo.ru/ff0abea8

59

PezepHbiil ypok. Pabora
C TEKCTaMH [0 TeMe
"[TocTostHHBII
ANeKTpuyecKuit Tok" /
Bcepoccutickas
poBepoyHas pabora

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

60

OnbIT Opcrena.
MarauTHoOe moje
AJIEKTPUYECKOTO TOKa
MarauTHoOe moje

Bbubmmnoreka [JOK
https://m.edsoo.ru/ff0acld?



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2

KaTylIKH C TOKOM

61

[Ipumenenue
ANIEKTPOMArHUTOB B
TexHuke. JlabopatopHas
paborta "Uzydenue
JEHCTBUSI MATHUTHOTO
TOJISL Ha TIPOBOJIHUK C
TOKOM"

0.5

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

62

DNeKTpOoABUTATENb
MIOCTOSIHHOT'O TOKA.
Hcnonb3oBanue
3JIEKTPOJIBUTATENCH B
TEXHUYECKHUX
YCTPOMCTBAX U HA
TPaHCIIOpTE.
JIaboparopHast pabota
"KonctpyupoBanue u
n3ydyeHue paboThl
JIEKTPOABUraTENs"

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

63

OmnbiTel @apazes. 3akoH
3JIEKTPOMAarHUTHON
uHaykuuu. [IpaBumno
Jlenma

64

DneKTporeHepaTop.
CriocoObI mosryyeHust
JIEKTPUYECKON SHEPTUH.
DJNeKTpoCTaHIIMU Ha
BO300OHOBIISIEMBIX
VCTOYHUKAX SHEPTHH

65

IToaroroBka k
KOHTPOJBbHON paboTe 1o
TeMe "DIIEKTPUUECKHE U
MarHuTHBIC SBICHUS"

66

KonrtponsHas pabora no
Teme "DJIEKTPUYECKUE U
MArHUTHBIE SIBJICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

PesepBHblil ypok. Pabora

bubmmnoreka [JOK



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

C TEKCTAMU IO TEME
"TertoBble ABIcHUSA"

https://m.edsoo.ru/ff0acc5e

PesepsHblil ypok. Pabora

68 C TEKCTaMU I10 TEME 1
"MaruuTtHele BiaeHus"
OBIIEE KOJIMYECTBO 68 145

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/ff0acc5e

9 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JJleKTPOHHBbIE LU (PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

Mexanuueckoe IBUKEHUE.
MarepuajibHasi TOUKa

CucremMa orcuera.
OTHOCUTENBHOCTD
MEXAHUUYECKOTO IBUKEHUS

bubnnoreka [HOK
https://m.edsoo.ru/ff0ad474

PaBHOMEpHOE
NPSIMOJIMHEITHOE IBUYKEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad19a

HepasnomepHoe
IPSIMOJIMHEVHOE JBUKEHUE.
Cpenssisi 1 MTHOBEHHAs
CKOpOCTb

IIpssmonuHeiHOE
PaBHOYCKOPEHHOE
JIBOKEHUE. Y CKOpEHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad8d4

CxopocTb MPSIMOJIMHEIHOTO
PaBHOYCKOPEHHOTO
neuxenus. ['paduk
CKOpPOCTH

JlaGoparopHas paboTa
"OnpeneneHue yCKOpeHust
TeJa IpU PaBHOYCKOPEHHOM
JBY)KEHUH 110 HAKIIOHHOW
MJIOCKOCTH"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adb18

CB00OOHOE TTaIEHHE TEIL.
Onbitel ["anmunes

PaBHOMEpHOE NBHKEHUE TIO
oKkpyxHoCTH. [lepuon u
4acTOTa 0OpaIeHuUs.
JIunelinas u yrinosas
CKOpPOCTHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ael76

10

[{enTpocTpeMuTEIBLHOE



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

YCKOpEHHUE

11 ITepBbrIii 3akoH HproTOHA. bubmuorexa [JOK
Bekrop cuibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmumoreka [IOK
PaBHoeiiCTBYyIOIIAs CHIIa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproTOHA. bubmumoreka [IOK
Cynepro3uus CHi https://m.edsoo.ru/ff0ae982
o | T BuGorera LOK
P https://m.edsoo.ru/ff0aeb6c
Hprorona
15 Cuna ynpyroctu. 3akoH bubnuoreka [IOK
I'yka https://m.edsoo.ru/ff0aeca2
16 Pewenne 3anad o reme
«Cuia ynpyroctu»
| Taepmopma o B 10K
PesL https://m.edsoo.ru/ff0aee28
PYKUHBDY
bu6mmoreka [JOK
18 | Cunatpenus https://m.edsoo.ru/ffaf738
19 Pemenue 3agau mo reme bu6mmoreka [IOK
«Cusa TpeHus» https://m.edsoo.ru/ff0afa26
JlaGoparopHas paboTa
20 "Onpenenenne bubnuotexa [JOK
K03 uLreHTa TpeHus https://m.edsoo.ru/ff0af8be
CKOJIb)KEHUA'"
| S e v BuGaorsa LOK
’ " https://m.edsoo.ru/ffOafb8e
ynpyroctu. Cujia TpeHUst
Cuna TSKeCTH U 3aKOH
99 BCEMUPHOT'O TATOTEHHUS. bubnmoreka [JOK
YckopeHne cB0OOOTHOTO https://m.edsoo.ru/ff0af044
NaJICHUS
Ypoxk-koH]pepeHuus
23 "JIBMIKEHUE TET BOKPYT

TPaBUTALMOHHOTO LIEHTPA



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

(ConHeuHas cuctema).
lanaxtuku"

24

Pemrenue 3agadq mo reme
"Cua TSHKECTH U 3aKOH
BCEMHUPHOI'O TATOTCHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0af5f8

25

IIepBas kocmuueckas
ckopocTs. HeBecomocTs n
IIEPETPY3KU

bubmuoreka [JOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue marepuanbHON
TOUYKH. AGCOTIOTHO TBEPAOE
Teso. PaBHOBecue TBEPAOTO
TeJa C 3aKpEerIEHHON OChIO
BpallleHUsl. MOMEHT CHJIBL.
[lenTp TsKECTH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBECHE MaTepuaIbHOIT
TOUYKH. AGCOTIOTHO TBEPAOE
Teno. PaBHoBecHe TBEPAOTO
TeJla ¢ 3aKPEIIEHHON OChIO
BpanieHus. MOMEHT CHIIBI.
LleHTp TsIKECTH

28

Pemenue 3ana4 no teme
"MowmenT cuinbl. Llentp
TSOKECTH"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b02b4

29

IToaroroBka k
KOHTPOJIbHOM paboTe 1o
teme "MexaHHdecKoe
JBIKEHHE.
Bzaunmoneticteue ten"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b0408

30

KonTpomnpHas pabora mo
TeMe "MexaHndecKkoe
JIBIDKEHHE.
BzaumoneiictBue Ten"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b06ec

31

Nmnynec Tena. Umnynbe
CUJIBL. 3aKOH COXPaHEHUs
UMIyJbca. YOPYyroe u
HEYNPYroe B3auMOACHCTBUE

bubmuorexa [JOK
https://m.edsoo.ru/ff0b07fa



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

32

Penrenue 3amad mo reme
"3aKOH cOXpaHEHMs
UMIyabca"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b096¢

33

Ypok-koH(pepeHus
"PeakTuBHOE ABUKEHUE B
MIPUPOJIC U TEXHUKE"

34

Mexanuueckasi padora u
MOIIIHOCTb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0a84

35

Pabora cuitbl TshkecTH,
CHUJIBI YIIPYTOCTH U CHUJIIBI
TpEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0dbh8

36

JlaGopaTopHnas pabota
«Omnpenenenue pabOTHI
CHJIBI TPCHUS TIPU
PaBHOMEPHOM JIBH)KEHUHT
TeJIa 10 TOPU30HTATIBLHON
TTOBEPXHOCTH

37

CBs13b SHEpruu U paboTHI.
IToTeHnManbHas SHEprus

38

Kunernueckas sHeprus.
Teopema 0 KHHETUYECKOM
SHEPIrUu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0c32

39

3akoH COXPAHCHUS SHCPIUn
B MCXAaHUKE

40

JlaGopaTtopHnast pabota
«3yueHue 3akoHa
COXpPAaHCHUA DHCPIUM»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb12fe

41

KomnebarenbHoe aBMXEHNE
U €r0 XapaKTePUCTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b1858

42

3aryxaromiue KoieoaHus.
BrinyxneHHbIC KOJICOaHUSI.
Pe3onanc

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b20f0

43

Maremarnueckuii u
MPY>KUHHBIA MasiTHUKHI

44

Ypok-uccienoBaHue

bu6mmoreka [IOK



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

«3aBUCUMOCTH TIEpUOa
K0J1€0aHUi OT )KECTKOCTH
MIPY>KUHBI U MacChl TPy3a»

https://m.edsoo.ru/ff0b197a

45

[TpeBpariieHre SHEPrUn IpU
MEXAHUYECKUX KOJIeOaHUIX

46

JlaGopaTtopHnast pabora
«OrmpenesieHue 4acToThl U
nepuojaa Kojaebanui
NPY>KUHHOTO MasITHUKA)

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

47

JlaGopaTopHnas pabota
«[IpoBepka HE3aBUCUIMOCTH
nepuoJia KojieObaHuii rpysa,
MOJIBEIIICHHOTO K HUTH, OT
MacChl Tpy3a»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b197a

48

MexaHnndeckue BOJIHEL.
CBolicTBa MEXaHHYCCKHUX
BOJIH. [IpogonibHBIE N
MONIEPEYHBIE BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepeHuus
"MexaHHYecKH€e BOJHEI B
TBEPAOM TeEIIE.
CelicMUYeCKHE BOJHBI"

50

3Byk. Pactipoctpanenue u
OTpaKEHHE 3BYKa

51

Ypok-uccnenoBasue
"HaOnronenne 3aBUCUMOCTH
BBICOTHI 3ByKa OT YacCTOTHI"

52

I'pomkoCTb 3ByKa M BBICOTA
TOHA. AKYCTHYECKUI
pPE30HAHC

53

VYpok-koHpepeHuus
"VapTpa3Byk u HHPPA3BYK
B IPUPOJIE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[Tonroroska k
KOHTPOJIbHOW padoTe 1o
TeMe "3aKOHBI COXPAHEHHUSI.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

MexaHuueckue KojieOaHus
U BOJIHBI"

55

Konrponbnas padora mo
TeMe "3aKOHbI COXPaHEHHS.
Mexannueckue KoneOaHus
Y BOJIHBI"

56

:‘)J'IeKTpOMaFHI/ITHOC I10JIC.
3H€KTpOMaI‘ HUTHBIC BOJIHbBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CaoiicTBa
3JICKTPOMArHUTHBIX BOJIH

58

Ypok-koHpepeHuus
"Ixana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanue
AJIEKTPOMATrHUTHBIX BOJIH
11 COTOBOI CBA3U"

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb2fe6

59

Ypok-uccienoBaHue
"N3y4yeHue cBOICTB
AIIEKTPOMATrHUTHBIX BOJH C
MOMOIIbI0 MOOUITEHOTO
tenedona"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3amau Ha
OTIpeJIeJICHUE YaCTOTHI U
JUTMHBI 3JIEKTPOMAarHUTHOM
BOJIHBI

61

DJIeKTpOMarHuTHas
npupoja ceera. CKopocTh
cBeta. BoHOBEIE CBOMCTBA
CBeTa

bubmuorexa [JOK
https://m.edsoo.ru/ff0b31d0

62

HcTounuku certa.
[IpssmonuHeitHOe
pacnpoCTpaHEHUE CBETA.
3atmenust CosHia v JIyHbl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)XKEHHUSI CBETA.
3epkaina. Pemenue 3a1au Ha
PUMEHEHHE 3aKOHa

bubmuoreka [JOK
https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

OTpaXCHUSA CBETA

64

[Ipenomnenue cBeta. 3aKOH
IIPEJIOMJICHUS CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3aea

65

ITonHOE BHYTpEHHEE
OTpakeHUE CBETAa.
Hcmonbp30BaHKe MOJIHOTO
BHYTPEHHETO OTPakKEHUS B
OIITMYCCKUX CBETOBOJIAX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3c5c

66

JlaGopaTopHnas pabota
"UccneqoBanue
3aBUCHUMOCTH yTJja
MIPEJIOMJICHUST CBETOBOT'O
Jy4da OT yrJia MajJieHus Ha
rpaHuile "Bo3ayx-crekino""

67

Ypoxk-koHpepeHuus
"Mcnons30BaHKe ITOJTHOTO
BHYTPEHHETO OTPAXKEHUS:
CBETOBOJIBI,
OITHUKOBOJIOKOHHAS CBS3b"

68

JInmser. OnrTnyeckas cuia
JINH3EI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3f2c

69

[TocTpoenue nzo0paxkeHU
B JIMH3aX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b444a

70

JlaGopaTtopHnast pabota
"Onpenenenne HOKyCHOTO
PacCTOSAHUS U ONITUYECKOMN
CHJIBI COOMparoIel JTUH3bI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b4206

71

VYpok-koHpepeHuus
"Onruyeckue JINH30BbIE
npubops"”

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc0a7e

72

['na3 xak ontuyeckas
crucTtema. 3peHue

bubmuorexa [JOK
https://m.edsoo.ru/ff0b4684

73

VYpok-koH(pepeHus
"edexTol 3penus. Kak
COXPAaHUTH 3peHue"

74

Pasnoxxenue Oenoro ceera B

bu6mmoreka [IOK



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

criektp. OnbiTel HetoTOHA.
CrnosxeHue CeKTpaIbHbIX
nBeroB. /lucnepcus ceera

https://m.edsoo.ru/ff0c0f4c

JlaGopaTopHnas pabota
"OnBITHI IO PA3IOKEHUIO
0emoro CBeTa B CIIEKTP U

bu6mmoreka [IOK

7 BOCHIPHATHIO LBeTa https://m.edsoo.ru/ff0cOe2a
MPEIMETOB MPHU UX
HaOJIOJICHUU Yepe3
1IBETOBbIE QUIBTPHI"
YPpOK-IpaKTUKYyM
"BonHoBbIe CBOMCTBA
76 CBETa: TUCIIePCHs,
uHTEepEepeHIHs U
mubpaxus'
77 Omnsitel Pesepdopaa u bubnnoreka [JOK
TUIaHeTapHasi MOJICTb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens
aroma bopa
o | Lo oo B LOK
. : ' https://m.edsoo.ru/ff0c144c
JInHelyaTele CIIEKTPBI
80 yfrl)sg;?a:;;; le\'I/[eKT OB bubmorexa [IOK
AICHH p https://m.eds00.ru/ffoc1550
WCITYCKaHUS
81 PannoakTuBHOCTE 1 €€ bu6mmoreka [IOK
BUJIBI https://m.edsoo0.ru/ff0c1672
82 Crpoenue aToMHOTrO siipa. bubnmnoreka [JOK
HyxksoHHas MOIENb https://m.edsoo.ru/ff0c18ac
83 PagnoakTuBHbIC bu6mmorexa [IOK
npespanieHus. M3orons https://m.edsoo.ru/ff0clal4
o | o e oo BuGaonsa LOK
a " https://m.edsoo.ru/ffOclb4a
MIPEeBPAIICHHUS
85 ITepuon monypacmana



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

86

VYpok-koH(pepeHus
"PagnoakTUBHLBIE
W3JIYYCHHS B IPUPOJIE,
MeJIUIHE, TEXHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2126

87

S nepuble peakuuu. 3aKOHBI
COXpaHEHHUS 3apsAI0BOTrO U
MacCOBOI'0 YHCET

bubmuorexa [JOK
https://m.edsoo.ru/ffOc1c58

88

DHeprusi CBsI3u aTOMHBIX
snep. CBsi3b Macchl U
SHEPTUU

bubmuoreka [JOK
https://m.edsoo.ru/ffOcld7a

89

Pemrenue 3agad mo reme
"SAnepHbie peakuuun'

90

Peakuuu cunresa u
nenenus saep. Uctounuku
sHeprun CoJiHIA U 3BE3]T

bubmuorexa [JOK
https://m.edsoo.ru/ffOc1e88

91

Ypok-koHpepeHuus

"SI nepHast SHEepreTuka.
JleiicTBUS paAOaKTUBHBIX
M3ITy4YEHUI Ha KUBBIE
OpraHu3MbI"

92

ITonroTroBka K
KOHTPOJIbHOH paboTe mo
TeMe "DIeKTPOMarHuTHOE
nosie. DJIEKTPOMarHUTHbIE
BoJHEI. KBaHTOBEIE
SIBJICHUS"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c223e

93

KonTponbnas pabota mo
TeMe "DIEeKTPOMarHuTHOE
nosie. DJIEKTPOMarHUTHbIE
BoJHEI. KBaHTOBEIE
SIBJICHUS"

94

[ToBTOpenue, o6o0IICHNKE.
JlaGopaTopHbie pabOTHI MO
Kypcy "B3aumoneiictue
ten"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpEeHmE, 0600IICHNE.

bu6mmoreka [IOK
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Penienue pacueTHbIX U
KaueCTBEHHBIX 3a]1a4 110
teme "TemnoBsie
npoiiecch’”

https://m.edsoo.ru/ff0c2572

[ToBTOpenue, obo0IIEHHE.
Pemnienue pacyeTHbBIX U

96 KaueCTBEHHBIX 3aJ1a4 110 1 bubmorexa LIOK
; A https://m.edsoo.ru/ff0c2a22
teme "KIIJ[ TenaoBeIxX
nBurareiei”
[ToBTOpenue, o6o0IIEHHE.
57 | xaseomenmn s o ) Bumrorexa LIOK
" A https://m.edsoo.ru/ff0c2b30
teme "KIIJ]
AJIEKTPOYCTAaHOBOK"
98 2222"553 Hgi,fofgéizni 1 1 bubmmorexa [TOK
p,, p p " https://m.edsoo.ru/ff0c2c52
Kypcy "CBETOBBIE SIBICHUS
[ToBTOpeHue, 06001IIEeHNE.
99 Pabora ¢ TekcTamMu o Teme 1 bu6mmoreka [JOK
"3aKOHBI COXpAaHCHHUS B https://m.edsoo.ru/ff0c2d6a
MeXaHHuKe"
100 EO6E»TOPGHI/I6, o0o01IeHHe. . Bubnorexa [IOK
" aboTa € TKCTAMH H(f, eMe https://m.edsoo.ru/ff0c2e82
Konebanus 1 BOJHEI
Lot 11;[06BT0peHI/Ie, 0000111EeHNE. . Bubnmorexa [IOK
" aooTa ¢ TeKCTaMH 1?,0 reme https://m.edsoo.ru/ff0c3044
CBETOBEIC SIBIICHHS
[ToBTOpeHme, 0600IICHNE.
Pabota ¢ TekcTaMu 1o TemMe
102 " 1
KBanrtoBas u sanepHas
¢uznka"
OBIIEE KOJIMYECTBO YACOB 102 97

110 ITPOTPAMME
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ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

7 KJIACC
Kon .
DOBEDEMOro IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
posep 0o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHusl
pe3yJbTara
1.1 WCII0JIb30BATh U3YYCHHBIC TOHATHS
19 pa3auyaTth SBJICHHS IO ONMHMCAHUIO MX XapPaKTEPHBIX CBOWCTB M HA OCHOBE
' OTIBITOB, IEMOHCTPUPYIOMIUX JTaHHOE (PU3HUECKOE SBICHUE
paCHO?)HaBaTb HpOSIBJIeHI/Ie I/I3yT-I€HHBIX (bPI3I/I‘-IeCKI/IX SIBJICHI/Iﬁ B
13 OKpY)KarollleM MHpPE, B TOM 4Hciie (GU3HYECKUE SABJICHUS B IPUPOJIEC, TPU
' 9TOM MEPEBOJUTh MPAKTUYECKYIO 3aJadyy B Yy4eOHYIO, BBLICIATH
CYIIECTBEHHBIC CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUHN
OIMCHIBATh M3YYCHHBIC CBOMCTBA TN U (PU3NYCCKUE SBICHHUS, UCIIOIB3YS
(1)I/I3I/I‘-IGCKI/I€ BCJIMYHHDBI, HpI/I OIIMCAaHUHU HpaBI/IJIBHO TpaKTOBaTL
14 (Gu3NYeCcKuii CMBICIT HCIOJIb3YEMbIX BEJIMYUH, WX O00O3HAuUCHHsS U

eAVMHUIBl (PU3NYECKUX BEJIMYMH, HAXOIUTh (HOPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (U3HYECKYI0 BEJIMYUHY C JPYTUMHU BEIWYHMHAMH, CTPOUTH
rpaduKu H3y4SCHHBIX 3aBUCUMOCTEH (DM3HMUSCKUX BEITUINH

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UYCCKUE SBICHHUS H IPOIIECCHI,
1.5 WCIOJIb3Ysl W3YyYECHHBIE 3aKOHBI, IPU OTOM JaBaTb CJIOBECHYIO
(hOpMYJIMPOBKY 3aKOHA U 3aIMHUCHIBATh €T0 MATEMATHYECKOE BBIPAKCHHE

OOBSICHATH (PU3NYECKHE SABJICHUS, TPOLIECCHl U CBOMCTBA TeJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyalMd MpPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
1.6 BBISIBJIATH IPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH 0OBsICHEHUE U3 1 — 2
JIOTMYECKHX IIAaroB ¢ Onopoi Ha | — 2 M3y4eHHbIX CBOMCTBA (U3NUECKUX
SIBJICHUH, QU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemars pacdy€THble 3agadyd B | — 2 HEWCTBHA, HUCIONB3Yys 3aKOHBI U
(dhopmynbl, CBsI3BIBArONINE (DU3UYECKUE BEIMYMHBI: HAa OCHOBE aHaIU3a
YCJIOBHS 3a/1a4M 3alUChIBATh KPATKOE YCIOBHE, MOJICTABIATh (PU3NUYECKHE
BEJIMYHUHBI B (OPMYJbl U MPOBOAUTH PAcu€Thl, HAXOJUTh CIIPABOYHBIE
JlaHHbIe, HEOOXOIUMBIE Ul PELICHUs 3a/1a4, OLIEHUBATh PEaTMCTUYHOCTD
MOJIY4€HHOM (PU3n4YecKol BETMUHUHBI

1.7

pacrno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOMKHO pEIIUTh MPHU IOMOIIH
(¢u3NYeCKUX  METOJOB, B  ONHMCAHUU  MCCIEJOBAHUS  BBIICIATH
1.8 MIPOBEPSIEMOE MIPEATIONIOKEHUE (runoresy), paznnyaTh "
MHTEPIPETHPOBATh IMOJIYUYEHHBIH pe3yNnbTaT, HAXOAUTh OUIMOKH B XOj€
OTIbITA, JIEJIaTh BBIBOJIBI 110 €T0 pe3yNbTaraM

MPOBOAUTH OMBITHl IO HAOMIOAEHUIO0 (PU3MUECKUX SBICHUN WIH
¢buznecKux CBOICTB TeN: (dbopMynupoBaTh IIPOBEPSIEMBIE
MIPEINOJIOKEHHUS, coluparb YCTaHOBKY U3 MPEI0KEHHOTO
000pYyIOBaHUS, 3aMUCHIBATH X0/ ONbITA U (OPMYIHUPOBATH BHIBOJIBI

1.9

BBIMOJIHATE TPSIMBbIE HM3MEPEHHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
1.10 nuQpoBBIX MPUOOPOB, 3aMUCHIBATH TOKa3aHUS MPUOOPOB C YUIETOM
3aJJaHHOI a0COTIOTHOM MOTrPENTHOCTH U3MEPEHUI

MIPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PU3UUYECKON BETUIMHBI OT
Ipyroil C HCIOJb30BAaHUMEM MPSMBIX H3MEpPEHHUIl, Y4acTBOBaTh B
IUTAHUPOBAHUHM  y4eOHOTO UCCIICJIOBaHMS, COOUpATh yCTAaHOBKY U
BBITIOJIHATh U3MEPEHHs], clenys MpeIoKEHHOMY IUIaHy, (UKCHPOBATh
pE3yNbTaThl TOJYYCHHON 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BUJC
MIPE/IJIOKEHHBIX Tabnull M rpadukoB, JenaTh BBIBOABI M0 pe3ylbTaTaM

1.11




ucciacag0oBaHus

1.12

IIPOBOJIUTh KOCBEHHbBIE H3MEPEHUs (PU3MUECKUX BEIMYMH, CIeIys
MPEUIOKEHHOW HWHCTPYKLMHU: TPU BBIOJHEHUH HW3MEPEHUH COoOHpaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY M BBIYUCIATH 3HAYEHHE HCKOMOMU
BEJINYUHBI

1.13

coOmogaTh NpaBWiIa TEXHUKH  O€30macHOCTH 1mpH  pabore ¢
71a00paTOPHBIM 000PYIOBAHUEM

1.14

yKa3bpIBaTh MPHUHLUIBI JIEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB,
XapaKTepu30BaTh MPUHLIUIBI JCHCTBUS HM3YYEHHBIX NPUOOPOB U
TEXHHUYECKHUX YCTPOWCTB C TIOMOIIBIO MX OMHMCAHUS, UCIONB3Ys 3HAHUS O
CBOWCTBaX (PM3NYECKUX SBICHUN M HEOOXOAUMBIC (PM3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTHU

1.15

OPUBOAMTH  HpUMEpbl  (HAXOAWTh HMHPOPMAIMIO O  MPHUMEPAX)
IIPAKTUYECKOI'0 MCIOJIb30BaHUsA (U3MYECKUX 3HAHUM B IOBCEIHEBHOU
XKHU3HU JJ1s1 o0ecrieueHus: 0€30MacHOCTH IIpU 00pallleHuy ¢ Mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUs 3J0pPOBbS M COOJIOACHHUSA
HOPM PKOJIOTMYECKOT0 MOBEJICHHS B OKPY’KaloIleH cpesie

1.16

OCYILIECTBIISATh OTOOp HCTOYHMKOB HH(popmauuu B cetu VHTepHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM  3allpOCOM, Ha OCHOBE
UMEIOIUXCS 3HAaHUM M MyTEM CpaBHEHUS pa3IUMYHbIX HCTOYHUKOB
BBLIENATh MH(OPMAIMIO, KOTOPasi SIBJIETCS IPOTUBOPEUMBOM UM MOXKET
OBITH HEJIOCTOBEPHOM

1.17

HCII0JIb30BaTh MPHU BBINOJIHEHWU Y4€OHBIX 3aJaHU HAay4HOINOIYJSPHYIO
auTeparypy  (HU3MYECKOro COJEpXaHMs, CIpPaBOYHbIE MaTepuabl,
pecypcebl cetn VIHTEpHET, BiaseTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHusl HHGOPMAIIMH U3 OTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCHbMEHHBIE U YCTHBIE COOOILICHHS Ha
OCHOBE 2 — 3 UCTOYHMKOB MHPOpMAIUN GU3NYECKOTO COACPIKAHUS, B TOM
yuciae MyOJauyHO JenaTh KpaTKUEe COOOIIEHUS O pe3yibTaTaxX MpPOEKTOB
Wi Yy4eOHBIX HCCIEIOBaHUM, MPH 3TOM TIPaMOTHO HCIIOJIb30BATh
U3YyYEHHBIH TOHATUHHBIA anmapar Kypca (U3MKH, COIpPOBOXKAAThH
BBICTYIUICHHE NTPE3CHTAIIUEN

1.19

IIpY BBIMOJHEHUH Y4YEOHBIX IPOEKTOB W MCCIENOBAHUN paclpeensiTh
0053aHHOCTH B TpYIIE B COOTBETCTBMM C IOCTaBIEHHBIMHU 33Ja4aMH,
CIEINTHh 3a BBINOJHEHWEM IIJJaHA JCWCTBUM, aJEeKBATHO OLICHUBATh
COOCTBEHHBIH  BKJaJ B  JEATEIBHOCTh  IPYMNIbI,  BBICTPaUBaTh
KOMMYHHKATHUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHHE OKPYKAIOIIHNX

8 KJIACC

Kon
NMPoBePSIEMOro
pe3yabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOTI'O 00111ero 00pa3oBaHus

1.1

HCIIOJIBb30BaTh IOHATHUA

1.2

pasiinyaTts ABJICHHA II0 OIIMCAHHMIO HX XapaKTCPHBIX CBOWMCTB M Ha
OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘-IGCKOG SIBJICHUC

1.3

pacrio3HaBaTh TNPOSIBIEHHME M3YYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIIeM MUpPE, B TOM YuCIie (pU3HUYecKue sIBICHUS B IPUPO/IE, TIPH
TOM TMEPEBOAMUTH TPAKTHUUECKYIO 3a7adyy B Y4eOHYIO, BBLACTATH
CYIIIECTBEHHBIC CBOMCTBA (MMPU3HAKHN) DU3HYECCKUX SBICHHUI

1.4

OIMMCBbIBATHL HM3YYCHHBIC CBOMCTBA TEI M (1)I/I3I/I‘ICCKI/IC SABJICHUS,




UCHONb3ysd (PU3HYECKHE BEIMYMHBI, [P ONUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3UUYECKHUI CMBICI HCIIOJIb3YEMBIX BEIHMYUH, 0003HAUCHUS
U eMHUIB!I (PU3NYECKUX BEJINYMH, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOLINE
JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTMMU BEITUYMHAMH, CTPOUTH
rpadMKy U3y4eHHbIX 3aBUCUMOCTEH (PU3NYECKUX BEJTMUYUH

1.5

XapaKTCpHU30BaTb CBOICTBa TECII, (bl/ISI/ILIeCKI/Ie SBJICHUS W IIPOLCCCHI,
HCIIOJIB3YyA HU3YUYCHHBIC 3aKOHBI, IIpAM 3TOM JOaBaTb CJIIOBCCHYIO
q)OpMYJ'II/IpOBKy 3aKOHa M 3allMChIBATh €0 MaTEMaTH4YCCKOC BEIPAXKCHHUC

1.6

OO0BSCHATH (hU3MUECKHE MPOLIECChl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE  CHUTYyallMii  IPaKTUKO-OPHUEHTHUPOBAHHOIO  XapakrTepa:
BBISIBJISITH IPUUMHHO-CIICACTBEHHbBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1 —
2 JIOTMYECKMX IIaroB ¢ mnomompbio 1 — 2 u3ydeHHBIX CBOICTBa
(bu3nUYecKUX sIBICHUN, GU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTrh pacyéTHbIe 3ajaddl B 2 — 3 JCUCTBUS, UCIIONB3YS 3aKOHBI U
(hopMyIIbI, CBsI3bIBarOIIHE (PU3UYECKHE BEIWYMHBI: HA OCHOBE aHAIIM3a
YCJIOBHS 33aJ]aud 3alMChIBATh KPATKOE YCJIOBHUE, BBISBISTH HEIOCTATOK
JaHHBIX JUISL PEUIeHHs 3aJa4d, BBIOMpPATh 3aKOHBI U (HOPMYJIHI,
HEOOXOJMMBIC Ul €€ PpEIICHUs, MPOBOJIUTH PACUYEThl M CPAaBHUBATH
ITOJIYYCHHOC 3HAYCHUC CI)I/I?;I/I‘-ICCKOI\/JI BCIIMYNHBI C U3BECCTHBIMU JAHHBIMU

1.8

pacrno3HaBaTb IpPOOJIEMbI, KOTOpPBIE MOXHO PpELIUTh IPH ITOMOIIU
(U3MYECKUX METOJIOB, UCIOJb3Yysd OMMCAHUE HCCIENOBAaHUS, BBLACIATDH
IIPOBEPSIEMOE  IIPEATNIOIOKEHUE, OLICHUBATh IPABWIBHOCTH IOPsIKA
IIPOBEACHUS UCCIIEIOBAHNS, 1€]aTh BEIBOIbI

1.9

MPOBOAUTH OMBITHl 1O HAOMIOACHHUIO (U3NYECKUX SBICHUW WU
¢u3NYeCKUX  CBOMCTB  TeIl: dbopmynaMpoBaTh  NpOBEpsieMble
MPENANOoNIOKEHUs,  coOMpaTb  yCTAaHOBKY M3  IPEAJIOKEHHOTO
000py/10BaHusl, ONUCKHIBATh X0J1 ONbITA U (POPMYIHPOBATH BHIBObI

1.10

BBIIIOJIHATh NPSIMBIE HU3MEPEHUsS C HCIOJBb30BAHMEM aHAJOTOBBIX
MPUOOPOB M JTATUYMKOB (PU3NUYECKUX BEITUYHH, CPABHUBATH PE3YyJIbTAThI
M3MepeHuil ¢ yuéToM 3a/1aHHOI a0CONOTHON MOTPEITHOCTH

1.11

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHON (hPM3NYECKON BEITMUYMHBI
OT JpYro ¢ MCHOJIB30BAaHUEM MPSIMBIX HW3MEPEHUMN: IIJIAaHUPOBATH
UcclieIoBaHNe, cOOUpaTh YCTAHOBKY U BBIIOJHATH U3MEPEHUsS, CIeays
MpeNIoKEeHHOMY IUIaHy, (DUKCHpOBaTh pPE3yJbTaThl IOJY4YEHHOM
3aBUCUMOCTH B BHUAE TaOmuI] M TpaduKOB, JAenaTb BBIBOJBI 110
pe3yabTaTaM UCCIEI0BAHMS

1.12

IMPOBOANTE KOCBCHHBIC U3MCPCHUA (1)I/I3I/I'-IeCKI/IX BCJIIMYMH: IIJIAHUPOBATH
HU3MEPCHMUA, CO6I/IpaTB 9KCIICPUMCHTAJIIbHYTO YCTaHOBKY, ceays
Hpe)IJIO)KeHHOf/Il HWHCTPYKIMH, U BEIYUCIIATh 3HAYCHUC BEJIMYNHBI

1.13

coOnrofaTh MpaBWia TEXHUKM Oe3omacHOCTH Mmpu  pabore ¢
71a00paTOPHBIM 000pPYIOBaHHEM

1.14

XapakTepu3oBaTh MPUHIUMBI JEHCTBUS HW3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OIMOPOI Ha WX OMHCAHUS, HCIOIb3YS 3HAHUS
0 CBOiicTBaX (M3MYECKHX SBJIEHUH W HEOOXoauMble (u3HuecKue
3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IPOCThIE TEXHHYECKHUE YCTPOMCTBA W H3MEPHUTEIIbHBIC
HpI/IGOpr II0 CXEMaM MU CXEMAaTUYHBIM pI/ICyHKaM, COCTABJISITh CXEMBI
AJCKTPUYECKUX TIETIe C TIOCIEIOBATEIbHBIM M  TapauieIbHBIM
COCANHCHHUECM DJICMCHTOB, pa3J11/1qa;1 yCJIOBHBIC 0603Ha‘IeHI/IH 3JICMCHTOB
AJIEKTPUYECKUX LIeTer

1.16

NPUBOAUTL TpUMEPHl  (HAXOIUTh HMHQPOPMAIUIO O TPUMEpax)
MPAKTUYECKOTO MCHOJIH30BaHUS (DU3MYECKHX 3HAHUH B MOBCEIHEBHOMN




YKU3HM 7151 oOecrieueHus 6€30MacHOCTH MPU 0OpaIieHuu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXpPAHEHHUs 3/I0POBbS U COOIIOIECHUS
HOPM 9KOJIOTHYECKOTO TIOBEICHUS B OKPYXAOIIEH cpere

1.17

OCYILLIECTBIIATh MOUCK MHGpOpMALUU (PU3NYECKOIO COIEPIKAHUSA B CETH
HNHTepHeT, Ha OCHOBE HUMEIOIIMXCA 3HAHUKW M INYTEM CpPaBHEHUSA
JONOJHUTEIbHBIX HUCTOYHMKOB BBLAEIATh HMH(MOpPMAIMIO, KOTOpas
SBIISICTCS IPOTHBOPEYNBON MJIM MOXKET OBITh HEIOCTOBEPHOM

1.18

WCIONBb30BaTh NPU  BBINOJHEHHM  Y4E€OHBIX  3aJlaHU  HAy4YHO-
MOMYJISIPHYIO  JIMTEPATypy (PHU3NYECKOTO COJEp)KaHUs, CIPABOYHbIC
Marepuaibl, pecypcbl ceth  MHTEpHET;  BiageTh  npuéMamu
KOHCIIEKTUPOBAHUSA TEKCTa, mpeoOpa3zoBaHus WHGOPMALMU U3 OJHOM
3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBCHHBIE MUCHMEHHBIC UM KPATKUE YCTHBIC COOOIICHWS,
000011ass WHPOPMAIMIO M3 HECKOJIbKMX HWCTOYHHUKOB (PU3HUECKOTO
COJICp)KaHUsl, B TOM 4YHUCJIC ITyOJUYHO TMPEACTABIATh PE3YJIbTATHI
MPOCKTHOM WJIM UCCIIEI0BATEIbCKON IEATEILHOCTH, TP 3TOM TPaMOTHO
WCTOJb30BAaTh HW3YYCHHBIH TIOHATHHHBIA ammapaT Kypca (HU3UKH,
COIPOBOXKAATH BHICTYIUICHHE MPE3EHTAINeH

1.20

MpU BBINIOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIIEIOBAHHUNA (DU3HUECKUX
MIPOLIECCOB PACIPEAEIATh O0S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 33Jla4yaMU, CJIEIUTh 32 BBIIOJHEHUEM IUIAHA JEUCTBUI
U KOPPEKTHUPOBATh €ro, aJleKBaTHO OLEHMBAaTh COOCTBEHHBIM BKJIAJ B
JeSATEIbHOCTh TPYNIIbI, BBICTpPanBaTh KOMMYHUKaTUBHOE
B3aMMO/ICIICTBUE, MPOSIBIISASI TOTOBHOCTH pa3pemiaTbh KOHQIUKTHI

9 KJIACC

Kon
NpoBepPsIeMoOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HCII0JIb30BATH N3YUCHHBIC TOHATUSA

1.2

pa3yiniaTth ABJICHUSA 110 OIIMCAHHUIO HUX XaAPAKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/Iq€CKOG SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBJICHHE W3YYEHHBIX (HU3UUYECKUX SBJICHUI B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3NYECKHe SBJICHUS B MPHUPOJE,
MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/lady B yueOHYIO, BBIIEIATh
CYIIECTBEHHBIE CBOMCTBA (MpU3HAKN) (PU3MUECKUX SIBICHUHN

14

ONMCHIBATh M3YYEHHBIE CBOWCTBA Tel M (PU3MUYECKHE SBJICHUS,
UCTIONIBb3YSl (U3UYECKHE BEJIUWYHUHBI, IPU ONUCAHUHM MPaBUIBHO
TpPakTOBaThb  (U3MYECKUH  CMBICA  HCHOJNb3YEeMBIX  BEJIHWYHH,
0003HaYEeHUSI U €AMHULIBI PU3NYECKUX BEITUYMH, HAXOAUTH (YOPMYIIbI,
CBS3BIBAIOIIME JAHHYI (DU3MYECKYI0 BEJIWYMHY C  JPYTUMHU
BEJIMYMHAMH,  CTPOUTh  TIpaQUKd  HM3YyYEHHBIX  3aBUCHUMOCTEH
(U3HUECKUX BEIIMYUH

1.5

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SIBICHUS M TPOIECCHI,
WCIIONB3Ysl M3YYEHHBIE 3aKOHBI, IIPU 3TOM [1aBaTh CJIOBECHYIO
(GOopMYyIMpPOBKY 3aKOHAa U  3allUCBIBaTh €ro  MaTeMaTH4ecKoe
BBIPA)KCHHE

1.6

OOBSACHATH (pU3MUEcKHe MPOIecChl U CBOMCTBA TN, B TOM YHCJIE U B
KOHTEKCTE CUTyaluld MpaKkTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2




— 3 JIOTMYeCKUX IIaroB C IMOMOIIbI0 2 — 3 W3y4YeHHBIX CBOMCTBa
(U3NYECKUX SIBICHUH, (PU3NUYECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemaTh pacuy€THbIe 3a1aud (OmMMparoIiuecss Ha cucremy u3 2 — 3
YPaBHEHMI), MCIOJIB3Yysl 3aKOHbl U (OPMYJIbl, CBS3bIBAIOIINE
¢u3nyeckue BETUYMHBI: Ha OCHOBE aHalW3a YCIOBHS 3aJaud
3allUChIBaTh  KpPaTKOe yCJIOBUE, BBIABIATh HEJOCTAIOIIME WU
M30BITOYHBIC JTAaHHBIE, BBIOMPATh 3aKOHBI M (OPMYIIbI, HEOOXOIUMBIE
JUI PELIeHUs, NMPOBOAMTH PAcy€Thl M OLEHHMBATh PEATUCTUYHOCTH
MIOJTYYEHHOT0 3HAYCHHS (PU3NYECKON BETMUHUHBI

1.8

pacro3HaBarh MPOOJEMBbI, KOTOPHIE MOXKHO PEIINTh IPH TTOMOIIH
(U3MYECKUX METOJIOB, UCIIOJNB3YS ONKMCAHHE HCCIICIOBAHUS, BBIICISTH
MPOBEPSIEMOE  MIPEANOIOKEHUE, OICHWBAaTh TMPABWILHOCTh TIOPSIIKA
MPOBEJICHUSI UCCJICOBAaHMs, JIeJaTh BBIBOJBI, HMHTEPIPETUPOBATH
pe3yIbTaThl HAOIIOICHHUI 1 OTTHITOB

1.9

NPOBOAMTH OMNBITHI 110 HAOJIIONCHHIO (U3MYCCKUX SBICHUHA HIIH
(bHU3MYECKIX CBOMCTB TENl: CAMOCTOSTENILHO COOMpATh YCTAaHOBKY W3
M30BITOYHOTO HAaOOpa 00OPYIOBaHUS, OMUCHIBATH XOJI OMBITA U €r0
pe3yabTaThl, HOPMYIUPOBATH BBIBOIbI

1.10

MPOBOJIUTh TPU HEOOXOJUMOCTH CEpPUI0 MPSMBIX H3MEPCHUA,
ompeneNsiss CpelHee 3Ha4YeHHEe H3MepsieMod BenuuuHbl ((OKyCcHOE
paccTositHue COOMpArOIIe JUMH3BI), 00OCHOBBIBATH BBIOOP crHocoOa
M3MEpEeHUs (M3MEPUTEIHHOTO MPUOopa)

1.11

IIPOBOJIUTh HCCIIEJJOBAaHUE 3aBHUCUMOCTEH (PU3MUECKUX BEIMYUH C
HCIIOJIb30BAaHUEM MPSIMBIX H3MEPEHM: IMJIaHUPOBATh HCCIIEI0BaHUE,
CaMOCTOSITENILHO COOMpAaTh YCTaHOBKY, (DPUKCHpPOBATh pe3yJbTaThl
MOJIYYEHHON 3aBUCUMOCTH (U3NYECKUX BEJIMYMH B BHJIE TaOIUIN
rpaduKoB, JIeJ1aTh BBIBOJIBI 10 PE3yJIbTaTaM MCCIEIOBAHUS

1.12

NPOBOJIUTH  KOCBEHHBIE  M3MEpPeHHMs  (U3UUECKUX  BEJIMYMH:
IUIAaHUPOBATh M3MEPEHHUs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJNHATD U3MEPEHHUs, CIeAys MPEIIOKEHHON WHCTPYKIUH,
BBIYMCIIITh 3HAYEHUE BEJIMYMHBI W  AHAJIM3UPOBATh IOJYyYEHHBIE
pe3yabTaThl ¢ Y4ETOM 3aJaHHOU NMOTPETHOCTH U3MEPEHUI

1.13

coOnogaTh MpaBWJa TEXHUKM Oe3omacHOCTH mpu  pabore C
71a00pPaTOPHBIM 000PYIOBAHUEM

1.14

pa3nuyaTh OCHOBHBIE TNMPU3HAKM HM3YYEHHBIX (PU3UYECKUX MOJeINeH:
MaTepHalbHasi TOUKa, a0COIIOTHO TBEPIOE TENIO, TOYSUHBIH HCTOUHUK
CBE€Ta, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJENb aTOMAa, HYKJIOHHAs
MOJIETIb aTOMHOTO si/Ipa

1.15

XapaKTepu30BaTh MPUHLHUIBI JIEHCTBUA M3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA HMX ONHUCAHUA, HCIOJIb3Ys
3HaHUS O CBOMCTBax (DU3MYECKHX SBJICHUH U HEOOXOAUMBIE
(u3nyecKre 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PHCYHKH M3yYEHHBIX
TEXHUUYECKUX YCTPOMWCTB, U3MEPUTENBHBIX npubopoB u
TEXHOJOTHYECKUX TPOIECCOB MPH PEHICHUH Y4eOHO-TIPAKTHUYECKHX
3aJa4, ONTHYECKUE CXEMBI JJIsl TIOCTPOCHUS M300paKeHUH B TUIOCKOM
3epKajie ¥ cobuparonieit JuH3e

1.17

MPUBOAUTL TNpUMEPHl (HAXOIUTh WHPOPMAIMIO O TPHUMEpPAX)
MPAKTUYECKOTO MCIIOJIb30BaHMS (PU3NYECKUX 3HAHUN B MOBCEIHEBHON
YKU3HHM JIJT 00eCTieueHHsT 0€30ITacCHOCTH TIPH OOpaIleHnu ¢ mpudopamu
U TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHEHHUS 3/I0OPOBbS U COOIIOCHHUS
HOPM 9KOJIOTHYECKOTO TIOBEICHUS B OKPYXAOIIEH cpere




1.18

OCYILLECTBIIATh MOUCK MH(OpMaAK (PU3MUECKOTO COAEPIKAHUSI B CETH
WuTepHeTr, caMoCTOATENbHO (OpPMYIUpYsl TOMCKOBBIA  3ampoc,
HaXOOUTb IyTH  ONpPEAENCHUS  JOCTOBEPHOCTH  IIOJY4YECHHOHU
uHpOpMAIlMM HA OCHOBE HMMEIOIIUXCS 3HAHMWA M JOMOJHHUTEIBHBIX
HCTOYHUKOB

1.19

UCIIOJIB30BATh NPU  BBIIIOJHEHUM YYEOHBIX 3aJaHuil  HAay4dHO-
MOMYJISIPHYIO JTUTEPaTypy (DU3MUYECKOrO COAEp)KaHUs, CHpPaBOYHBIC
MaTepuanbl, pecypchl ceTH VHTepHeT; BiajeTe NpUEMaMH
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusi MH(YOpMAIMK U3 OIHOU
3HAKOBOI CHCTEMBI B PYTYIO

1.20

CO3llaBaTh COOCTBCHHBIC ITHMCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBe HWH(MOpPMAIIMM €3 HECKOJBKUX MCTOYHUKOB (U3NUYECKOTO
COJICpKaHUs, IYOJUYHO IPEICTABIATh PE3YJIbTAaThl MPOCKTHON WU
WCCIIEIOBATENBCKON ESITETLHOCTH, IIPH TOM I'PaMOTHO HCIOJIb30BATh
W3YYCHHBIN TOHSITUHHBIA anmapaT HM3y4aeMoro pasiesia (QHU3UKH U
COMPOBOXAATh BBICTYIUICHHE MPE3CHTAIUEH C y4€TOM OCOOEHHOCTEH
ayJIMTOPUN CBEPCTHUKOB

1.21

MIPH BBIMOJTHEHUU Y4€OHBIX MPOEKTOB U HCCIENOBAHUMN (HHU3HUECKUX
MIPOLIECCOB PACIPENEIATh O0SI3aHHOCTU B TPYIIIE B COOTBETCTBUH C
MIOCTaBJICHHBIMU  3aJladyaMH, CJIEIUTh 32 BBINOJIHEHUEM IIJaHa
JENUCTBUM M KOPPEKTUPOBATH €T0, aJIEKBATHO OLICHUBATH COOCTBEHHBIN
BKJaJ B JI€ATEIbHOCTh TPYMIbl, BBICTPAUBATh KOMMYHUKATUBHOE
B3aMMOJICHCTBUE, TPOSIBIISISI TOTOBHOCTD Pa3pemiaTh KOHPIUKTHI




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KUIIACC
Kon Kon
pasiena IeMeHTa IIpoBepsiemble 3JIeMEHTHI CO/leP:KAHUS
®U3UKA U EE POJIb B [IO3HAHWU OKPYXXAIOIIETO MHUPA
®u3uka — Hayka o mpupoje. SBieHus npupoisl. dusznueckue
11 SIBJICHUSI: MEXAHWYECKHUE, TEIUIOBbIE, 3JIEKTPUUYECKUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIE
Ouznyeckue BenUuMHBL. 3Mepenune Gu3MYECKUX  BEIMYMH.
1.2 duznyeckue puOOPEI. [TorpemHnocts U3MEpEHUI.
Me:xyHapoaHas CUCTEMa €IMHUIL
EcTtecTBeHHOHAY4YHBIN METO/I MO3HAHUS: HA0IIOIeHUE, TOCTAHOBKA
1 1.3 Hay4yHOr0 BOIPOCA, BBIABI)KEHHUE THUIIOTE3, HKCIEPUMEHT IIO
MIPOBEPKE THIOTE3, 00BbsICHEHHE HAOII01aeMOT0 SIBJICHHUS
1.4 Onucanue pU3NUECKUX SBICHUM ¢ TOMOIIBIO MOJEJIEN
[IpakTuueckue padbOTHI:
#H#Par##l3mMepenne pacCTOSHUIA.
15 ##HPar##H3mepenne 00bEMa KUIKOCTH U TBEPAOTO TEA.
' ###Par#H#Onpenenenue pa3MepoB MajbIX Tell.
###Par###113mepenne TemnepaTypsl IpU HMOMOIIU YKHJIKOCTHOTO
TEPMOMETPA U AATYNKA TEMIEPATyphI
ITEPBOHAYAJIbHBIE CBEJIEHW A O CTPOEHMU BEIIIECTBA
21 ##HPar###CTtpoeHune BelecTBa: aTOMbl U MOJIEKYJIbI, UX Pa3MepBhl.
' OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA
###Par##H#]lBmokenne  dactu  BemiectBa.  CBA3p  CKOPOCTH
2.2 JBUKEHMSI YacTHI] C TEMIIEpaTypod. BpoyHOBCKoe IBHKEHHE,
b dysus
2.3 B3aumoeiicTBre yacTHI] BEIIECTBA: NPUTSXKEHUE U OTTAJIKUBAHNE
##H#Par###ArperaTHple COCTOSIHUS BEILIECTBA: CTPOEHUE Ta30B,
2 24 KHUJIKOCTeH M TBEPABIX (KpUCTAIMUYECKUX) Ted. B3aumMocBs3b
' MEX/1y CBOWCTBaMU BEIIECTB B Pa3HbIX arperaTHbIX COCTOSHUSIX U
1X aTOMHO-MOJIEKYJISIPHBIM CTPOCHUEM
2.5 OCco0EHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTuyeckue paboOTHI:
#H##Par###0nenka nauaMmeTpa aroMa  METOJOM  psAIoB  (c
26 Ucroib30BaHueM ¢otorpaduii).
' #H##Par###OnbITH IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
#HHPar##H#OnbITh o 0OHapyKEHUIO JNENCTBUSA cui
MOJIEKYJISIPHOTO IPUTSKEHUS
JIBIDKEHUE U B3AMMOJIEMCTBUE TEJI
31 Mexanudyeckoe ABWKEHHE. PaBHOMEpHOE UM HEpaBHOMEPHOE
' JBUKCHHE
3.2 #H##Par####Ckopoctb. CpemHsii CKOpPOCTh TNPU HEPAaBHOMEPHOM
3 ' JBM>KEHUU. Pacu€T myTH 1 BpEMEHH IBUKEHUS
SBnenue umHepuuu. 3akoH HHepuUUH. B3aumopeiicTBue Ten Kak
3.3 MpUYKMHA W3MEHEHHS CKOPOCTH IBMXKEHHs Tell. Macca Kak mepa
WHEPTHOCTH Teja
34 #H#Par###1notHocTs BenecTBa. CBsI3b MIIOTHOCTH C KOJIMYECTBOM

MOJICKYJI B €IMHHIIC 00BhEMA BEIIECTBA




3.5

Cuiia Kak XapaKTepUCTHKA B3aMMOACHCTBHS T

3.6

Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cCuiibl ¢ IOMOIIbIO
JUHAMOMETpa

3.7

#HHPar###sIsnenne taroreHus u cwiia Tshkectu. Crila TSDKECTH Ha
Apyrux miaHerax. Bec tena. Hesecomocts

3.8

Cuna tpenus. TpeHue CKOJbXKEHHS W TpeHUE IOKOs. TpeHue B
IIPUPOJE U TEXHUKE

3.9

#H##Par###CnoxxeHue CwWI, HalpaBJIEHHBIX IO OJHOW TMPSIMOM.
PaBHozelcTBYIOIIAs CUII

3.10

[TpakTHueckue paboThI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBMKEHHUS (LIapHKa B
KHUJKOCTH, MOJAETH DJIEKTPUYECKOro aBTOMOOWIS M Tak Jaiee).
Omnpenenenne cpeHel CKOPOCTH CKOJBKEHUS OpyCKa MK IIapuKa
[0 HAKJIOHHOM miIockocTH. OmnpeneneHne MIOTHOCTU TBEPAOTO
tena. OTMBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH PACTSDKCHHS
(nedopmanuu) MOPYXKHUHBI OT MPHJIOKEHHOH Cuibl. OIBITHI,
ACMOHCTPUPYIOIIUC 3aBUCUMOCTb CHJIbI TPCHHA CKOJIBKCHHA OT
BECa TeJla U XapakTepa CONPHUKACAIOIINXCS ITOBEPXHOCTEH

3.11

@dusnueckue SABICHUSA B IPUPOJAE: TPUMEPBHl  JBIKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B JKUBOW M HEKUBOM NMPUPOAE, NCHCTBHE
CHJIbI TPEHMSI B IPUPOJE Y TEXHUKE

3.12

TexHuueckue YCTpOﬁCTBaZ JUHAMOMCETP, IMOAIIHUITHUKHA

JIABJIEHUE TBEPIBIX TEJI, JKUJIKOCTEN 1 TA30B

I[aBJ'IeHI/IC TBépI[OFO tena. CrocoOsl YMCHBIICHUA W YBCIWYCHUA

4.1
JTaBJICHUS
42 JlaBmerne Tasza. 3aBHCHUMOCTH JIaBJICHHUS Ta3a oOT o00bEMa,
' TEMIIEpaTyphl
43 [lepenaua naBneHus: TBEPABIMU TENAMU, JKUJIKOCTSIMH U Ta3aMH.
' 3akon [lackans. [THeBMaTHYECKHE MalTUHBI
3aBUCUMOCTh JaBJICHUS AKHUJIKOCTU oT II1yOUHBI.
4.4 I'mapocratmueckuit  mapagokc.  CooOmiarommuecst — COCYIBI.
['upaBnnueckre MEXaHU3Mbl
Atmocdepa 3emmu u armochepHoe naBneHue. [IpuumHbl
45 CYIIECTBOBaHMA BO3YIIHOM 060nouku 3emin. OnsiT Toppuueniu.
' 3aBHCUMOCTh aTMOC(HEPHOro JaBJICHUS OT BBICOTHI HaJl YPOBHEM
Mops
16 W3mepenue atmocdepHoro nasieHus. [IpubOopsl 1ias u3MepeHus
' aTMOC(EpHOTO TaBJICHHS
47 JleiicTBUe >KMIKOCTM W ra3a Ha MOIPY)KEHHOE B HHX TEJO.
' BrrTankuBatonias (apxuMesioa) cuia. 3aKoH Apxumena
4.8 [TlnaBanue ten. Bo3gyxomnnaBanue
[IpakTrueckue pabOTHI:
HccnenmoBanme 3aBUCHMMOCTH Beca Tella B BOJE OT O0BEMa
MOrPY’KEHHOM B JKMAKOCTh 4acTh Tena. OmnpeneneHue
BBITAJIKUBAIOLLEA CHUJIbI, JEMCTBYIOLIEH HA TENO, MOTPYKEHHOE B
4.9 KUAKOCTh. [IpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOIIEH CHIIBI,

JNEUCTBYIOIIEH Ha TENO B KUAKOCTH, OT Macchl Tena. OMBITHI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOLIECH  CHIIBI,
JICUCTBYIONIEH Ha TEJIO B JKUIKOCTH, OT 00BbEMa MOTPYKEHHOH B
JKHAKOCTh YacTH Tela HW  OT  IUIOTHOCTH  JKHAKOCTH.




KoncrpyupoBanue apeomeTpa WM KOHCTPYMPOBAHUE JIOJIKU H
onpeaeseHue €€ rpy30n01bEMHOCTH

410 Ou3ndeckue SIBICHUS B TMPHPOJAC: BIUSHUE aTMOCPEPHOTO
JABJICHUS HA KUBOW OpraHU3M, IIJIABAHUE PBIO
TexHu4ecKnue yCTpPOMCTBA: COOOINAIOIIMECS COCYIbI, YCTPOUCTBO

411 BOJIOIIPOBO/IA, THUIPABIMYCCKUI TIpecc, MaHOMETp, OapoMmeTp,
BBICOTOMEP, OPIIHEBOM HACOC, APEOMETP

PABOTA, MOIIITHOCTb, DHEPT'UA

5.1 Mexannueckas pabora

5.2 MexaHn4eckasi MOIITHOCTh

53 [IpocTeie MeXaHM3MBI: pbIYar, OJIOK, HAKJIOHHAS TUIOCKOCTD.
[IpaBuiio paBHOBECHSI pbluara

54 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JIOKy

55 «3omoroe  mpaBwio» MexaHuku. KoapdunmeHrt mose3Horo
NEHCTBHUS MEXaHU3MOB. [IpOCThIe MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTennmanpHas SHEPTUM TeJA, MOJHATOTO HAJ 3eMIIEN

5 5.7 Kunernueckas sHeprus

58 ITonnas Mexaljnqecxas{ SHeprusi. 3aKOH U3MEHEHUS U COXPaHECHUS
MEXaHUYECKOU SHEPTUU
[IpakTrueckue pabOThI:
HH#Par#HH#Onpenenenyre paOOThl CUIIbI TPEHUS NIPU PAaBHOMEPHOM

5.9 JBUKEHUU Tela M0 TOPU30HTAILHOM MoBepxHOCTH. MccnenoBanue
ycinoBuil paBHOBecus pbiuara. M3mepenune KIIJ[ nHakmoHHOU
IJIOCKOCTH. V3yueHne 3akoHa COXpaHEHUsI MEXaHUYECKON YHEPTUuun

5.10 du3nyuecKue sIBJICHUS B IPUPOJIE: PhIYark B TeJle YEJIIOBEKa

511 TexHuueckue yCTpOMCTBA: pblyar, IMOJBUXHBIA U HEIMOJBUKHBIN
0JIOKH, HAKJIOHHAS IJIOCKOCTh, IPOCTHIE MEXAHU3MBI B OBITY

8 KJIACC
Kona Kona
pasaena IeMeHTa IIpoBepsiemble 31eMeHTHI COEPKAHMS
TEIIJIOBBIE ABJIEHM A

OCHOBHBIE TIOJIOKEHHSI MOJICKYJISIPHO-KHHETHYECKOU  TEOPHH

61 CTpoeHHUsl BemecTBa. Macca u pa3Mepbl MoJekyid. OTbITHI,
TTOATBEPIKIAIOTIIHE OCHOBHEBIC MTOJIOKCHUS
MOJICKYJIIPHOKHHETHYECKON TEOPUH

6.2 Mopnenn TBEPIOTO, KHUAKOTO M Ta3000pa3HOTO  COCTOSHUUN
BemecTBa. Kpucramnmyeckue u amop@HbIe TeIa

5 63 O6T)SICHCHI:I6 CBOICTB Ta30B, }KI/II[KOCTCI\/:I’ 1 TBEPJBIX TEIT HA OCHOBE

MOJIOKEHUN MOJIEKYJIIPHOKMHETHYECKOM TEOpUH

6.4 CMaunBaHue U KalWUISIPHBIE SIBICHUS

6.5 TenoBoe paciiupeHue u cxaTmue

6.6 Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTbIO TEIJIOBOTO
JIBHKCHUS YaCTHII

6.7 Baytpennss sHeprus. CriocoObl n3MEHEHHsI BHYTPEHHEH SHEPTHH:
TEIUIONEpeiavya U COBEPIICHHE PabOThI

6.8 Buner TeIJIoNepelayu: TEIJIONPOBOAHOCTb, KOHBCKITHS,




U3JIy4eHue

6.9

KommgecTBO TEIIIOTHI. yI[eJ'IBHaﬂ TEMI0EMKOCTh BEIIECTBA

6.10

TermooOMeH ¥ TEIUIOBOE paBHOBECHE. YPaBHEHHE TEIJIOBOTO
Oastanca

6.11

[InaBneHne W  OTBEpJAEBAaHHME  KPHUCTALIMYECKUX  BEIICCTB.
VY nenbHas TeIuioTa IUIaBJICHUS

6.12

[Mapoobpa3zoBanne wu koHueHcanus. Vcmapenuwe. Kunenue.
VY aenbHas TemioTa napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypPhl
KHUIICHUS OT aTMOC(EPHOTO TaBICHUS

6.13

BirasxxHOCTB BO31yXa

6.14

SHGPFI/ISI TOIIJIMBA. Vneanaﬂ TCIJIOTA CrOpaHusd

6.15

[punuunsr  pabotel  TermoBbix apurareneit KIIJ[ TemmoBoro
asuraress. TernoBble IBUraTeln U 3alIMTa OKPYXKAKOIIEeH Cpeibl

6.16

3aKOH COXpaHEHHs ¥ TIPEBPALICHUS OSHEPrUM B TEIUIOBBIX
npolieccax

6.17

[IpakTuueckue padbOTHI:

#HAPar###OneITH 1o 00HapyKEHHUIO JIECTBUS cHUIl
MOJIEKYJISIPHOTO MPUTSKEHHUSL.

H#HAH#Par###OnbITBl IO BBIPALIMBAHUIO KPUCTAJUIOB MOBApEHHOM
COJIM WJIU caxapa.

#A#Par###OnbIThl 10 HAOIIOICHUIO TEIJIOBOTO PACIIMPEHUs T'a30B,
KHUAKOCTEN U TBEPIBIX TEI.

##H#Par###Onpenenenue 1aBieHns Bo3ayXa B OalIOHE IIIPULIA.
#HAHPar###OnbITEl, NEMOHCTPUPYIOLIME 3aBUCHMOCTb JaBJICHUS
BO3/lyXa OT €ro 00bEMa U HArPEBaHUS I OXJIAKICHUS.
###Par###1IpoBepka TUMOTE3bl JUHEHHONW 3aBUCHUMOCTH JJIMHBI
CTONOMKAa JKMIKOCTH B  TepMOMETpUYECKOH TpyOke  OT
TEMIEPaTypHI.

##H#Par####HabmoieHe 3MeHEeHUs] BHYTPEHHEH SHEepruu Teia B
pe3yJsibTaTe TemIonepeaadu 1 paboThl BHEITHUX CHUII.
#H#Par###1ccnenoBanue SIBJICHUS TemIoo0OMeHa pu
CMEIIMBAHUH XOJOJIHOW U rOpPsYEr BOJIBI.

###Par#H#Onpenenenue KOIWYEeCTBA TEIUIOTHI, TOTYYEHHOTO
BOJIOM TMpU  TEIUIOOOMEHE ¢  HarpeTbiM  METaJUIMYECKHM
LHHAITUHIPOM.

#HH#Par###OnpeneneHue yaeapHON TETUIOEMKOCTH BEIIECTBA.
###Par##lccnenoBanue mporecca UCIapeHus.
###Par#H#Onpenenenue OTHOCUTEIHHON BIQXKHOCTH BO3/1yXa.
#H#HPar###Onpenenenue yeabHON TEIUIOTH IUIABICHUS JIbJA.

6.18

dusnueckue SABJICHUS B MPUPOJEC: MOBEPXHOCTHOE HATSHKCHHE W
KallWJUIAPHBIC SABJICHUA B IMIPUPOAC, KPHUCTAJIbI B IIPHPOAC,
n3nydenne CoNHIA, 3aMep3aHuEe BOJOEMOB, MOPCKHE OpH3BI,
00pa3oBaHUe POCHI, TYMaHa, MHEsl, CHera.

6.19

TexHuueckue ycTpoWCTBa: KalWJUISIPbl, IPUMEPBI UCIIOIb30BAHMS
KPUCTAJIJIOB, JKUAKOCTHBI TEPMOMETp, JaTUUK TEMIEpPaTyphl,
TEPMOC, CHCTEMa OTOIUIEHUS JOMOB, TMIPOMETpPBI, MCUXPOMETP,
napoBasi TypOMHa, IBUTATEIb BHYTPEHHET'O CTOPaHMSL.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1

Onexrpuszanys Tei. J[Ba poja 3JeKTpUUECKHX 3apsiioB

7.2

BsaumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona (3aBHCHMMOCTB
CHJIbl B3aHMOJICHCTBUSI 3apsDKEHHBIX TEN OT BEIWYMHBI 3apsJOB U




PacCTOSIHUSI MEXKTY TEJIaMH )

DnekTpuyeckoe Tmone. Hampspk€HHOCTh  AIEKTPUYECKOTO  MOJIA.

7.3 [TpuHIUT CyNepHO3ULIUH SIEKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM
YPOBHE)
Hocurenun 3JIEKTPUYECKUX 3aps0B. DJIeMEeHTapHbIN
7.4 anekTpuyeckuit  3apsn.  Crtpoenwe aroma. IlpoBoaHuku u
JUDIICKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsiaa
76 DONEeKTPUUECKUH TOK. YCIIOBHS CYIIECTBOBAaHUS 3JIEKTPUYECKOIO
' ToKa. VICTOUHHKH MOCTOSHHOTO TOKA
77 JleicTBUSL ~ AJEKTPUYECKOTO TOKa (TEMIOoBOE, XHWMHYECKOE,
' MAarHMTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U razax
7.8 Onexrpuueckas 1nenb. Cuia Toka. DJIeKTPUYECKOe HapsyKEHUe
79 ConpoTuBieHUEe  NPOBOJAHMKA.  YIEIBHOE  CONPOTHBIIEHHE
' BellecTBa
7.10 3akon Oma 11 ydyacTka nenu
7.11 ITocnegoBarenbHOE U MapauieIbHOE COSTMHEHUE MPOBOIHUKOB
712 PaGora u MOIIHOCTH 3JEKTpHUUECKOro Toka. 3akoH JDxoyms —
' Jlenna
713 DneKTpuYecKue Lenu M MOTPEOUTENN AIEKTPUUYECKOW SHEPruu B
' obITy. KopoTkoe 3ambikaHne
7.14 IlocTosiHHBIE MarHUTHI. B3anMonelicTBHE NOCTOSSHHBIX MarHUTOB
715 MaruautHoe mnosne. MarauTHoe mnosie 3eMJIM U €ro 3HauyeHue A
' YKU3HU Ha 3emiie
716 Oneir  Opcrena. MarautHoe 1ojie  3JEKTPUYECKOrO  TOKA.
' IIpuMeHEHNE AIEKTPOMArHuTOB B TEXHUKE
JlelficTBe  MarHMUTHOTO TMOJS HAa IPOBOAHUK C  TOKOM.
7.17 DneKTpoaBUTaTETh IIOCTOSTHHOT'O TOKA. Hcnonb3oBanue
JIEKTPOABUraTeNel B TEXHUUECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE
718 Oneitel  @apaznes. SBiacHHME DIEKTPOMAarHUTHOM WHAYKLHH.
' [IpaBuiio JIeHna
Onektporereparop.  CrmocoObl  TOJYYEHHS  DJIEKTPUIECKOMN
7.19 SHEPTrUU. DIEKTPOCTAHIMM HAa BO30OHOBISEMBIX HMCTOYHHKAX
SHEPrUM
[IpakTuyeckue paboOTHI:
OnbITel MO HAOMIONEHUIO 3JEKTPU3ALUHM TEJ HHIYKIHEH U IpH
COTIPUKOCHOBEHMUHU.
HccnenoBanue NeiCTBUS 3JIEKTPUUECKOTO MOJI HA MPOBOJHUKU U
JTUDIIEKTPUKH.
COopka u mpoBepka pabOThl IMEKTPUUECKON LEMU MOCTOSHHOTO
TOKa.
720 W3mepenue u peryimpoBaHue CUIbI TOKA.

W3mepenue u perynupoBaHue HaMPSKEHHUS.

UccnenoBanue 3aBUCMMOCTH CHJIbI TOKA, UIYIIETO Y€pe3 PE3UCTOP,
OT COTPOTHBIICHUS PE3UCTOPA U HAIIPSKEHUS Ha PE3UCTOpE.
OneIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  3JIEKTPUUECKOTO
CONMPOTUBIIEHUS MPOBOJHMKA OT €ro JJIMHBI, IUIOUIaau
MONEPEYHOr0 CEYEHUsI U MaTepuaa.

IIpoBepka npaBuia CIIOKEHUS HanpsKeHUH npu
MOCJIEIOBATEIbHOM COCIMHEHUH JABYX pe3uctopoB. lIposepka




MpaBuja [ CWIbl TOKa TIpU NAPALIEIBHOM COEIMHEHUH
pesuctopoB. Omnpenenenue pabOTBI  AIEKTPUUECKOTO  TOKa,
HYILETO yepes pe3ucTop. Onpenenenue MOIIIHOCTH
JJIEKTPUYECKOTO TOKA, BBIACIIEMON Ha pe3ucrope. McecnenoBanue
3aBUCMMOCTM CWJIBI TOKa, MJAYIIEr0 Yepe3 JaMIIO4Ky, OT
HanpspkeHus Ha  Heil.  Omnpenenenne  KIIJ[  HarpeBatens.
HccnenoBaHue  MarHUTHOTO — B3aUMOJEUCTBUSL  ITOCTOSIHHBIX
MarHuToB. M3yueHue MarHUTHOTO TMOJISI MOCTOSHHBIX MarHUTOB
npu ux oObeAMHEHWH U pazaencHuu. MccrnemoBanue nencTBUs
NEKTPUYECKOTO TOKAa HA MAarHUTHYIO CTpenky. OIbITHI,
JEMOHCTPHUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aUMOJACHCTBUS KaTYILIKH
C TOKOM M MarHuTa OT CHJIbl TOKA U HaIIPAaBJICHUS TOKA B KaTYIIKE.
N3yueHne neicTBUS MarHUTHOIO IOJS HA MPOBOJHUK C TOKOM.
KoncrpyupoBanne u wu3ydeHHE pPaOOTBI  AIIEKTPOABHUTATENS.
N3mepenne KIIJ[ snextponBurarenbHON ycTaHOBKU. OIBITBHI IO
HCCIEAOBAHUIO  SIBJICHMS  DJIGKTPOMAarHUTHOM  WHAYKLIMM:
HCCIEAOBAaHUE  M3MEHEHUW  3HAYEHHWs W HalpaBJICHHS
WHJIYKIIHOHHOTO TOKA

dusnueckue SBICHUS B npupoac: OSJIICKTPUUCCKHUE SABJICHUA B
aTMOC(i)epe, QJICKTPHUUYCCTBO KHUBLIX OPIraHU3MOB, MAIrHUTHOC I10JIC

7.2l 3emun, Apeid MOJFOCOB, POJIb MArHUTHOTO TIOJS IS KU3HU Ha
3emJie, MOJISIPHOE CUSHUE
TexHuyeckue ycTpoicTBa: 3JEKTPOCKOIN, aMIIEPMETpP, BOJIBTMETP,
peocrar, CYCTYUK JIIEKTPUIECKON JHEpruu,
799 3J€KTPOOCBETUTEIIbHbBIE npuOopHI, HarpeBaTebHbIE
AIEKTPONPUOOPHI (MIPUMEPHI), DIAEKTPUUECKUE TPEAOXPAHUTEIIH,
ANEKTPOMArHUT, dIEKTPOJBUTATEIh TTOCTOSIHHOTO TOKa, T€HEPaTop
TTOCTOSTHHOTO TOKa
9 KUIACC
Kon Kon
pasena SeMeHTA [IpoBepsiembie 27IEMEHTHI COJEPIKAHMS
MEXAHUWYECKUE SBJIEHUA
81 MGX?HI/IquKOG IBKeHue. MarepuanbHas Touka. Cucrema
oTcuéra
8.2 OTHOCHUTEITHHOCTh MEXAaHUYECKOTO JIBHIKEHUS
8.3 PaBHOMEpHOE MpsSMONIMHEHHOE IBIKEHUE
8.4 ###Par###HepaBHoMepHOe NpsMOIMHENHHOE JBUXKeHue. CpenHsis
¥ MTHOBEHHAs! CKOPOCTh TeJIa MPU HEPABHOMEPHOM JIBHIKEHUHU
8.5 Yckopenue. PaBHOYCKOpEHHOE NPSIMOJIMHENHOE JBUKEHUE
8 8.6 #H#Par###CBo0oxHOoe Taaeaue. OnbITe [ anuies
###Par###PaBHoMepHOE IBIDKEHHUE IO OKpYXKHOCTH. [lepmon m
8.7 yacTota oOpaimeHusa. JluHeliHas ©  yrJioBas  CKOpPOCTH.
IleHTpOoCTpeMUTENBHOE YCKOPEHHE
8.8 ITepsrrit 3akon HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 H#H##Par### [puHun Cynepro3uImm CUl
8.12 Cwita ynpyroctu. 3akoH ['yka




8.13

#H##Par###Cuna TpeHHs: cuia TPEHHUS CKOJBKEHHUsS, CHJIa TPEHUS
IIOKOsI, IPYTUE BUJBI TPCHUS

8.14

#A#Par#H##Cuna  TSKECTM U 3aKOH BCEMHUPHOTO  TSTOTEHMS.
Y ckopeHue cBOOOIHOIO NaieHUs

8.15

JBwxenue tuianer Bokpyr Comnua. IlepBas kocmudeckas
cKopocTb. HeBecoMOCTh U neperpysku

8.16

PaBHOBecue MaTepuabHON TOUYKU. AOCOTIOTHO TBEPIOE TEIO

8.17

###Par###PaBHoBecue TBEPAOTO Tela C 3aKPEIUIEHHOW OCHIO
BpaieHusi. MoMeHT cuibl. LIeHTp TspkecTn

8.18

Nmnyinbce tena. M3menenune umnyibca. IMnynbc cuiibl

8.19

3aKOH COXpaHEHMsI UMITYJIbCa

8.20

#H#HPartH##PeakTUBHOE IBIKEHUE

8.21

Mexannueckasi paboTa U MOLTHOCTb

8.22

PabGora cun Tsaxkectw, ynpyroctd, TpeHus. CBs3b SHEpruum u
paboTHI

8.23

[ToreHnMaabHast SHEPrusl Teja, MOJHATOIO HaJ IMOBEPXHOCTHIO
3emin

8.24

IloTeHnmanpHas YHEPIUsl CKATON NPYKUHBI

8.25

###Par##Kunetnueckas »Heprus. Teopema 0 KHHETHYECKOM
SHEpPIruu

8.26

H#HPar#t#3akon coxpaneHus MEXaHUYECKOW SHEPTUU

8.27

[TpakTyeckue paboOTHI:

Ormpenenienne cpeaHed CKOPOCTH CKOJBXKEHUS Opycka WM
JBIDKEHMS IIapuKa II0 HAKJIOHHOM IUIOCKOCTH. OrmpenencHue
YCKOpEHUS TeNa MPU PaBHOYCKOPEHHOM JIBH)KEHUU 10 HAKJIOHHOM
IJIOCKOCTH.

HccnenoBanue  3aBUCUMOCTM  IYyTH  OT  BpPEMEHU  IIpHU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJlbHOW CKOPOCTH.
[TpoBepka rumoTessl: €Ciyu NpU PaBHOYCKOPEHHOM JBMKEHHU Oe3
HAYaJIbHOW CKOPOCTH IYTH OTHOCATCS KaK psiJi HEUETHBIX YHCEIl,
TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJINHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT CHUJIbI
HOpMasibHOrO JaBieHus. Omnpenenenue kodpduireHta TpeHus
ckonbkeHus. Onpeznenenue KECTKOCTH NMpyxuHbL. OnpeneneHue
paboThl CUJIBI TPEHHS MpPH PABHOMEPHOM JIBJKEHUU Tela [0
TOPU3OHTAILHOW ToBepXHOCTH. OrmpeneneHue padOThl  CHIIBI
YIPYTOCTH MPHU NOIBEME Ipy3a € UCIOIB30BaHUEM HETOBUKHOIO
U TOIBH)KHOTO OJIOKOB

8.28

du3nyeckue SIBJICHUS B OpUpOAC: MPUIIUBLI U OTJIMBBI, ABUKCHUC
mraneT CoJIHEUHOM CUCTCMbI, PCAKTUBHOC JBWIXCHHUC KHBBIX
OpTraHn3MOB

8.29

TexHu4yeckue yCTPOMCTBA: CIHMAOMETP, AATYUKH TIOJIOKEHUS,
paccTOsSHUS M YCKOPEHHUSI, PaKEeThl

MEXAHWYECKUE KOJIEGAHMA 11 BOJIHBI

9.1 KoneGarenbnoe  aBwkenue.  OCHOBHBIE — XapaKTEPUCTUKH
KOJICOAHUH: TIEpHOJ], YaCTOTa, AMIUIMTY A

9.2 MareMatnyeckuii ¥ IPYKUHHBIA MadATHUKU. IIpeBpaiienue
SHEPTUH MPHU KOJIeOATETbHOM JIBUKEHUUN

9.3 3aryxatomue Konebanus. Beinyxennsie konedanus. Pe3onanc

9.4 Mexanuyeckue  BoiHbl. CBOHCTBA  MEXaHWMYECKHUX  BOJIH.




[IpononbHBIE M TONIEPEYHBIE BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH €€
pacripocTpaHeHusi. MeXaHU4eCcKHe BOJHBI B TBEPAOM TEIE,
CEHCMHUYECKHE BOJIHBI

9.5

3ByK. [']poMKOCTH M BbICOTA 3ByKa. OTpakeHUE 3BYKa

9.6

Wudpa3Byk u yiabTpa3Byk

9.7

[TpakTuyeckue paboOTHI:

Omnpenenenye 4acTOThl U NepUoaa KoieOaHUl MaTeMaTHYeCKOro
MasiTHUKA.

Onpenenenue 4YacToThl M IepuoJa KoieOaHUl MPYKUHHOTO
MasiTHUKA

HccnepoBanue 3aBUCUMOCTH MEpUOAa KOJIeOAaHUN MOABEIICHHOTO
K HUTH Tpy3a OT JUIMHBI HUTU. MccnenoBaHue 3aBUCHUMOCTH
nepuoaa KojeOaHUN NPYKHHHOTO MasTHMKA OT MaccChl Ipysa.
[IpoBepka  HE3aBUCUMOCTH  HepuoAa  KojebaHUM  rpysa,
MIOJIBELLIEHHOTO K HUTH, OT MaccChl Ipy3a U KECTKOCTU MPYKHUHBI.
W3mepenne yckopeHust CBOOOHOTO MaJieHUs

9.8

du3nyeckue SABJIICHUA B nmpupoac: BOCIIpHUATUC 3BYKOB
JKUBOTHBIMHU, 3EMJICTPACCHUC, celicMHuecKue BOJIHBI, HYHAMH, 3X0O

9.9

TexHuueckue ycTpoicTBa: 5X0JI0T, UCIOIb30BaHUE YIbTPa3ByKa B
OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE 1 JIEKTPOMAT'HUTHBIE BOJIHBI

DJIEKTPOMArHuTHOE TOJIe. DJIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA

10.1 HJIEKTPOMArHUTHBIX BOJIH

10.2 [IIkaJia 3JIEKTPOMAarHUTHBIX BOJH

103 3J‘IeE<TpOMaFHI/ITHa$I npupoaa csera. CkopocTh cBeta. BoiHoBBIE
CBOIICTBA CBETA

10 [TpakTiueckue paboThI:

10.4 W3yueHne CBOWCTB 3JEKTPOMATHUTHBIX BOJH C IOMOIIBIO
MOOMIBHOTO TenedoHa

105 dusnyeckue SBIECHUS B MNpUpoJe: OHOJIOTMYECKOe JeicTBHE
BUJMMOTO, YIbTPa(HOJIETOBOTO U PEHTT€HOBCKOTO U3JTy4YEeHUI

106 TexHuueckue ijpoﬁCTBaZ UCMOJIb30BAHUE 3JIEKTPOMArHUTHBIX
BOJTH JIJISl COTOBOM CBSI3H

CBETOBBIE ABJIEHU A

11.1 JlyueBas monens cBera. MicTouHMKM cBETa

11.2 [IpssMonMHEITHOE pacIpOCTpaHEHNE CBETA

11.3 Otpaxenue cBeta. [mockoe 3epkano. 3aK0H OTPaKEHUS CBETA

114 IIpenomnenne cBera. 3akoH mpenomiieHHs cBera. llomHoe
BHYTPEHHEE OTPaKEHUE CBETa

11.5 JInnza. Xop siydelt B 1MH3E

11 11.6 Onrtuueckas cuctema ¢GoToarnmapara, MUKPOCKOIIA U TeJIECKOoTa

11.7 I'11a3 xak ontuyeckas cucrema. bim3opykocTs U JaTbHO30PKOCTh

118 Paznoxxenne Oemoro cBera B crektp. Omnwitel  HproToHA.
CrnoxeHue CeKTpalIbHBIX 11BeTOB. Jlucrepcus cBera
[TpakTuyeckue paboOTHI:
###Par###llccnenoBanue  3aBUCUMOCTH  yIjla  OTpPaKCHUS

11.9 CBETOBOTO JIy4a OT yIJIa [aJCHUs.

#H##Par###l13ydeHne XapakTepUCTHK H300paXeHUs NpeaMera B
TUIOCKOM 3€pKaJie.




###Par###llccnenoBanue  3aBUCMMOCTH  yIjla  TIPEIIOMIJICHUS
CBETOBOT'O JIy4a OT yIJIa MaJCHHs Ha TPAHUIIE «BO3IyX — CTEKIION.
###Par### lonyuenne n300paKeHUH C TIOMOIIBIO COOMparomei
JIUH3BL.

###Par###O0npeneneHue (HOKYCHOTO PACCTOSHUS U ONTHYECKOU
CHUJIBI COOMPAIOLLEH JINH3HI.

#HH##Par###OnbITHI IO Pa3I0KEHHUIO OCJIOr0 CBETA B CIIEKT).
H#HAH#Par##0OnbITEl 110 BOCHPUATUIO LIBETA IPEAMETOB IPU MX
HaOJII0/ICHUU Yepe3 I[BETOBbIE (GUIIBTPHI

11.10

dusnveckue sBaeHus B npupoze: 3atmenus Cosnia u JIyHbl,
[[BeTa TeJl, ONTWYECKUEe sBIeHUS B armocdepe (IBeT Hebda,

pedpakuus, pagyra, MUPax)

11.11

TexHuueckue YCTpOHCTBA: OYKH, MEpUCKON, (oToammapar,
ONTHYECKUE CBETOBOJIBI

12

KBAHTOBGIE ABJIEHUA

12.1

Onwitel Pesepdopna u mumanerapHas monenb atoma. Mojenb
aroma bopa

12.2

Hcnyckanne u normnomeHue ceera atomoM. KBanTsl. JInHenyaTeie
CIIEKTPbI

12.3

PannoakTUBHOCTD. Anmba, Oera- u raMma-us3J1ydCHUs

12.4

Crpoenue aroMHoro sjapa. HykimoHHas mMoJenb aTOMHOTO sjipa.
M30TOmEI

12.5

PaI[I/IOZlKTI/IBHI)Ie MMpEeBpaAlICHUS. HepI/IOI[ nmojrypacinaga aTOMHBIX
aaep

12.6

HnepHHe pCaKkmuu. 3aK0HBI COXPAaHCHUS 3apAd0BOTI0 U MaCCOBOTI'O
YUCCJI

12.7

3H€pFI/I$I CBS3W aTOMHBIX AOCP. CBsi3b MaccChl U OHCPIrUun

12.8

PeaKHI/II/I CHUHTC3a U ACJICHUA $I]1€p. I/ICTO‘-IHI/IKI/I 3Hepr1/m COJ'IHHa %1
3BE3]

12.9

SlnepHas sHepreTuka. JleficTBHE paJMOAaKTUBHBIX HU3JIyYEHUN Ha
JKUBBIE OPraHU3MBbl

12.10

[TpakTiueckue paboThI:

HaGnroneHue CrijIonIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyUYECHHUS.
HccnenoBanne TPEKOB: HW3MEPEHHWE HHEPrHMHM YacTHIBI 11O
TOPMO3HOMY NYyTH (110 hoTOrpadusm).

V3mepenne pannoakTuBHOTO (hoHA

12.11

duznueckue sBICHUS B MPUPOJIE: €CTECTBEHHBIN PaINOaKTHUBHBINA
($oH, KOCMUYECKUE JTy4YH, PAJHOAKTUBHOE M3IIy4YeHHE MPUPOIHBIX
MUHEpAJOB, JIEWCTBUE PATNOAKTUBHBIX M3JIYYCHHI Ha OpraHU3M
YeJI0BEKa

12.12

TexHHueckne yCTpOWCTBA:  CIEKTPOCKOI, HHIAUBUAYaJIbHbBIN
JI03UMETp, KaMepa Bunbscona




ITPOBEPAEMBIE HA OI'D 1O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBaAHUSA K NMPeAMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHS OCBO€HHMSI OCHOBHOH 00pa30BaTeIbHOM MPOrpaMMbl 0CHOBHOT0
o01mero oopazosanusi Ha ocHoBe PI'OC

[Tonnmanuie ponu GU3MKU B HAYYHOH KapTHHE MUPA; CPOPMUPOBAHHOCTD
0a30BbIX NPEACTABICHUH O 3aKOHOMEPHOH CBSI3M M IO3HABAEMOCTHU
SBIIGHUWA  TPUPOABI, O  PpOJIM  OKCIepUMEHTa B  (u3HKe, O
cucreMoo0pasyromeil ponu (GHU3MKA B Pa3BUTHH ECTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJOTHH, 00 3BONIIOLMU (PU3NYECKUX 3HAHUI U UX POJIH B
LIEJIOCTHOM €CTECTBEHHOHAYYHON KapTHHE MHUpPA, O BKJIAJE POCCUHCKUX U
3apyOexKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKPY’KaIOIlIEro MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHMs O BUJAX MaTepuH (BEILECTBO U IIOJIE), O ABMXKEHUU Kak crocole
CYIIECTBOBaHMUSA MaTepuu, 00 aTOMHO-MOJIEKYJSIPHOH TEOpuu CTPOEHHUs
BEIIECTBA, O (PU3NYECKOH CYIIHOCTH SIBICHUH MPHUPOABI (MEXaHUYECKHUX,
TEIJIOBBIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE PA3/IM4aTh SBICHUSA
[0 ONHMCAHHUIO MX XapaKTEpHbIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (pU3HUECKOe sIBIICHHE; YMEHHE PAcIO3HABATh
MPOSIBJICHWE HM3YYCHHBIX (U3WYECKUX SIBICHUH B OKpY)KAOLIeM MHDE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU)

BJ'Ia,Z[eHI/Ie OCHOBaMHU IIOHSITUHHOIO arIrapara 1 CHUMBOJIMYCCKOI'O s3bIKa
(1)I/ISI/IKI/I N HCIIOJB30BAHHUC HUX IJId PCUHICHUA y‘IC6HI>IX 3aaa4; YMCHHUC
XapaKTCPU30BaATh CBOMCTBaA TCII, q)HSI/I‘{CCKI/Ie SABJICHUS U IIPOLCCCHI,
HCIIOJIB3Ys @yHHaMeHTaHBHBIe N OMIIMPUYICCKHEC 3aKOHBI

YMeHnne ommchIBaTh HN3YUYCHHBIC CBOMCTBA TE€I M (1)I/ISI/I‘~IGCKI/I€ SIBJICHUS,
HCIIOJIb3Y (I)I/ISI/IIIGCKI/IC BCIIMYHMHBI

Brnanenune ocHoBaMM METO/I0B HAyYHOT'O IMO3HAHMS C YUETOM COOIIOAECHUS
MpaBuj1 6€30MacHOro TpyAa: HabMt0IeHHEe (PU3UUECKUX SBJICHUMN:

YMEHHE CaMOCTOSATENILHO COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY W3
JAaHHOTO Habopa 00OpyAOBaHMS MO UHCTPYKIIMH, OMUCHIBATH X0/l OIbITA U
3aIUCBIBATh €TO PE3yIbTaThl, HOPMYIUPOBATH BHIBOJIBI,

MPOBE/ICHUE TPSIMBIX W KOCBEHHBIX HW3MEPEHUH (U3MUYECKMX BEITHYMH:
YMEHHE  IUIAaHUpPOBAaTh  W3MEPEHHUs,  CAMOCTOSTENbHO  CcOOMpaTh
HKCIEPUMEHTAIBHYIO YCTAaHOBKY MO HMHCTPYKIIMH, BBIYUCIATH 3HAYCHUE
BEJIMYMHBI U aHAIN3UPOBATh MOJYYECHHBIE PE3YJbTaThl C YUETOM 3aJaHHON
MOTPENTHOCTH PE3yIbTaTOB N3MEPEHUH;

MpoBe/IeHUE HECIIOKHBIX HKCIEPUMEHTAIBHBIX HCCIIEI0BaHMIA;
CaMOCTOSITENTFHO COOMPATh YKCIEPUMEHTATIHLHYIO YCTaHOBKY M TPOBOJHTH
UCCIIeIOBAaHUE TI0 MHCTPYKIMH, MPEACTABIATH MOJyYE€HHbIE 3aBHCHMOCTH
(¢u3NyecKux BEIMYMH B BUJAE Tabmul # TpaduKOB, YUYUTHIBATh
MOTPENIHOCTH, JeJIaTh BBIBOJBI 110 pe3yJbTaTaM HCCIIeI0OBaHMS

[ToHnMaHMe XapaKTEpPHBIX CBOMCTB (PM3MUECKUX MOAEEH (MaTepuasibHas
TOUYKa, a0COJIIOTHO TBEPAOE TEJNO, MOJETN CTPOEHUS ra3oB, KHUAKOCTEH U
TBEPABIX TeJl, IUIAHETApHAsl MOJENb aTOMa, HYKJIOHHAs MOJAEIb aTOMHOI'O
sJipa) U YMEHUE MIPUMEHSTh UX JJII OObSICHEHUST (PU3UIECKUX TPOIIECCOB

YMmeHnue oOBbSACHATh (pU3nUecKHe MPOLECcChl U CBOMCTBA TEJ, B TOM YUCIIE U
B KOHTEKCT€ CHUTyallUdl [PAaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa, B
YaCTHOCTH, BBIABIATh IPUYUHHO-CIECICTBEHHBIE CBA3H M CTPOWTH
OOBSICHEHHE C ONOpPOM Ha HM3y4YCHHBIE CBOMCTBAa (DU3MYECKUX SIBICHUM,
(u3nyecKre 3aKOHbI, 3AKOHOMEPHOCTH U MOJEIN




YMeHue pemath pacuéTHbIC 3a1auu (Ha 6a3ze 2 — 3 ypaBHEHHI ), HCTIONB3Ys
3aKOHBI ¥ (pOpMyIIBI, CBSI3bIBAIONINE (DU3UYECKHE BEIUYHHBI, B YaCTHOCTH,
3amChIBaTh KPAaTKOE YCIIOBHE 3a/1auM, BBISIBISATH HEIOCTAIONINE JaHHBIC,
BbIOMpaTh 3aKOHBI W (OpMynbl, HEOOXOoAWMBIE Ui €€ pelIeHHus,
UCIIOJIB30BAaTh CIPAaBOYHBIC IAaHHBIC, NPOBOIUTH PAacdEThl U OLIEHUBATH
PEATUCTUYHOCTD MOJyYCHHOTO 3HAUCHUS (PU3MUECKON BEIMYMHBI; YMEHHE
OIPEAETSATh PAa3MEPHOCTh (PU3MYECKOM BEIMYMHBI, TOJYYCHHOW MpHU
peLICHUH 33]]auu

YMeHHe XapakTepu30BaTh IPUHLMIBI ICUCTBUS TEXHUYECKUX YCTPOWCTB,
B TOM 4HcCJie OBITOBBIX HPUOOPOB, U MPOMBIIUIEHHBIX TEXHOJIOIMUYECKUX
MPOIIECCOB MO MX OMHMCAHUIO, UCIIONIB3YS 3HAHUS O CBOMCTBAaX (pU3MUYECKUX
SIBJICHUH 1 HEOOXO0JUMble (pU3HUecKue 3aKOHOMEPHOCTH

10

YMeHue UCIoab30BaTh 3HAHUSA O (PU3UUECKUX SIBICHUSX B IOBCEIHEBHOU
KHU3HH JJIs1 o0ecriedeHusi 0e30MacHOCTH TPH OOpaIIeHUH C OBITOBBIMU
npubopaMM M TEXHUYECKUMM YCTPOMCTBAMHU, COXPAHEHUs 3[0POBbS U
COOJIOJICHHUSI HOPM 3KOJOIMYECKOr0 IMOBEICHMS B OKPYKAIOLIEH cpene;
NOHMMaHHEe HEOOXOAMMOCTH IPUMEHEHUS JAOCTWXKEHUH (u3uku u
TEXHOJIOTHH JUIsl pallMOHAJIBHOTO MTPUPOA0NO0JIb30BAHUS

11

OnelT  moMcka, mnpeoOpa3oBaHUs M MPEACTaBIEHUS HH(pOpMaLUU
(Gu3n4eckoro  colepkaHUig C  HCIOJIB30BaHHMEM  HMH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMH; YMEHHE OLIEHMBAaTh JOCTOBEPHOCTH
NOJy4YeHHOM uHpopMalMM Ha OCHOBE MMEIOLIMXCA 3HAaHUH U
JIOTIOJIHUTEIbHBIX MCTOYHUKOB; YMEHHE HCIOJIb30BaTh NPHU BBHINOJIHEHUU
y4eOHBIX 3aJaHMi HAyYHO-TIONMYJSIPHYIO JIUTEpaTypy (PU3HYECcKOro
coJiep’KaHusl, CIpaBOYHbIE MaTepualbl, pecypchl cetu HTepHeT; BiajieHne
0a30BbIMH HaBBIKaMH IpeoOpa3oBaHUs MH(OPMAIMM U3 OJHOW 3HAKOBOM
CUCTEMBl B JpPYIYI; YMEHHE CO3/1aBaTb COOCTBEHHbIE NHCbMEHHbBIE U
yCTHBIE COOOIIEHUs] HA OCHOBE MH(OPMAIMH U3 HECKOJIBKUX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, IIPOBEPAEMBIX HA OI'D 110 ®PU3UKE

Kon IIpoBepsieMblii DJIEMEHT COJIePKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe — nBKeHHe.  MatepuanbHas ~— Touka.  Cucrema  oTcuéra.
' OTHOCUTENBHOCTD JIBUKEHUS
PaBHOMepHOE W HepaBHOMepHOe ABMXeHue. CpemHsisi ckopoctb. Dopmyna s
12 BBIUUCIICHHUS CpeaHeH ckopocTh: V = S/t
PaBHOMepHOE mpsIMOIMHEHHOE IBUXKEHHE. 3aBUCUMOCTb KOOPAMWHATHI Tejla OT
BPEMEHH B CIIy4yae paBHOMEPHOTO MPSIMOJIMHEHHOTO IBUXKEHUS:
13 X)) =x, +vt
I'padbvkn 3aBUCHMMOCTH OT BpEeMEHM I MPOCKIMH CKOPOCTH, IPOCKIHH
MepeMenIeHus, MyTH, KOOPIWHATHI IPU PABHOMEPHOM MPSIMOJIUHEIHOM IBUKECHHUH
3aBUCHUMOCTh KOOPJIWHATBHI TENa OT BPEMEHH B CiIydac pPaBHOYCKOPEHHOTO
MPSIMOJIUHEIHOTO JIBUKCHHUS:
2
Sy =V, * I+ ay* <
Fn
@opMynbl  JUIS  TPOCKIMHM IEPEMEINEHUs, TPOCKIUU CKOPOCTH W MPOSKIUU
YCKOpPEHUS NPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBUKCHUH:
p— r_’
1.4 -S'_\.(?l)—vn_\. 'F‘—I.’.I'_\. 'E.
U.'r('r) =Up, T4, T,
a (f)=canst,
Uy, — Uy, =2a,s,
I'paduiku 3aBUCHUMOCTH OT BPEMEHU JIJISl TPOCKIIMU YCKOPEHHUS, TIPOESKIIUU CKOPOCTH,
MPOSKIIMH TIePEMEIICHUsI, KOOPJIUHATHl TMPH PABHOYCKOPECHHOM MPSMOJIMHEHHOM
JIBUKCHUH
CBobognoe magenue. DoOpMysbl, ONUCHIBAIONINE CBOOOJHOE TMaJ€HHE Tena IO
15 BEepPTHKAIH (ABM)KCHUE Tella BHU3 WJIM BBEPX OTHOCHTEIIHHO IMOBEPXHOCTH 3EMIIH).
' I'padviku 3aBUCHIMOCTH OT BpEMEHH JJIsl TIPOEKIIUU YCKOPEHHUS, IPOEKIIUU CKOPOCTH
Y KOOPMHATHI IPU CBOOOTHOM TaJICHUH TeJla TI0 BEPTHKAIH
CKOpOCTh PaBHOMEPHOTO JBMKCHHS TeJIa 110 OKPYKHOCTH. HarpapiieHne CKOpOCTH.
dopmyna sl BBIYHCICHUS CKOPOCTH Yepe3 paauyc OKPYKHOCTH M TEPUOJ
oOparieHus:
_ ImR
T
[lenTpocTpeMuTenbHOe  ycKOpeHue.  HampaBieHue — IEHTPOCTPEMHUTETHLHOTO
yckopenus. @opmyia JiIs BEIYUCICHUS YCKOPEHUS:
1.6 2

_ b
=R
®opmyiia, CBSI3bIBAIOLIAS IEPUOJ U YACTOTY OOpAICHUS:
1

W :?




Macca. ITnotHocts BemectBa. @opmyiia Jjisl BBIYUCICHUS TIIIOTHOCTH:

17 P=%
1.8 Cuita — BexkTopHas ¢uzndeckas BeaudrHa. CI0KEHHUE CHIT
1.9 SIBnenune unepuuu. [lepsroiit 3akon HproToHa
Bropoii 3akon HerotoHna:
F=m-da
1.10
CoHaripaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, IEUCTBYIOINICH HA
TEJI0
Bzaumoneiicteue ten. Tpertuii 3akoH HetoToHa:
1.11 Fy y=—-F
Tpenue mokoss u TpeHue ckoibxeHus. dDopmyna ans BBIYUCICHUS MOIYIS CHIIBI
TPEHUS CKOJIBbKEHUS:
F_=u-N
1.12 -k
Hedpopmaruss  Tena. Ympyrue W Heynpyrue nedopManuu. 3akoH YHOpyrou
nedopmanuu (3axkoH ['yka):
1.13 F=Fk-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:
iy - Hl A
F=G-——=
'L
1.14 Cuna TsxecTH. Y CKOpeHHEe CBOOOIHOTO MaICHHUS.
dopmyna s BBIYUCICHUS CUITBI TSDKECTH BOJIM3H MOBepXHOCTH 3emiu: F = mg.
JBmxenne mnanet Bokpyr Connna. [lepas kocmMuueckas ckopocts. HeBecoMocTs u
Meperpy3Ku
Nwmmynse Tena — BekTopHas pu3ndeckas BeInYnHa.
1.15 =m0
Nmnynbe cucrtemsl Ten. M3mMeHenne nmiysnbsca. IMIynbc CUITbl
3aK0H COXpaHEHHUs UMITYJIbCa JJI 3aMKHYTOW CHCTEMBI TEI:
1.16 P=myU; i,y =const
PeakTuBHOE IBUKCHUE
Mexannueckas padota. @opMyra Jj1si BEIYUCICHHS paOOThI CHJIBI:
A=Fscosa
1.17 Mexannueckas MOIIHOCTE:




1.18

Kunernueckas u noreHuanbHas sHeprus. @opmyra 1uisi BBIYUCIECHUS
KUHETUYECKON DHEPIUH:
2
Ly
Be=m
Teopema o kuHeTnyecko sHeprun. opmya aJisi BBIYUCICHUS MOTCHIIMATbHON
SHEPTUHU TeJa, MOIHATOTO
Hag 3eMIIEH:

E,= mgh

1.19

Mexanuyeckas dHEprus:
E=E.+E P
3aKOH COXpaHEeHUsl MeXaHu4YecKoi 3Heprun. @opmyia A 3aKOHa COXPaHEHUS

MEXaHUYECKOM SHepruu B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpanieHne MEXaHMYECKOM SHEPIUU IIPH HAJIMYUU CHIIBI TPCHHUSL.

1.20

[TpocThie MeXaHU3MBI. «30JI0TOE TIPABHUIIO» MEXAHUKH.
Ppruar. Moment cuter: M - Fl.
VYcnoBue paBHOBECHS pblyara:

M +M, +..=0
[ToxasuxHbIN 1 HeTOABWXKHBIN O0510KU. KITJ[ mpocThix MeXxaHNU3MOB,
T] — “}EMEHSHAH

"}ﬂrpaqacﬂ:aaz

1.21

JlaBieHue TBEPAOrO Tena.
@opMyia 11 BBIYKMCIICHUS IaBJIICHHS TBEPIOIO Tena:
F
P=—-
JaBnenue raza. ATMocepHoe JaBlieHHeE.
I'mppocTaTndeckoe 1aBiIeHHE BHYTPH KHJIKOCTH.
@dopMyita 1 BBIYMCIICHUS 1aBJICHUS BHYTPU KUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBnudeckuil npecc

1.23

3akoH Apxumena. Dopmyna g ONpPENENEHUS  BBITAIKUBAIOLIEW  CHIIBI,
JEUCTBYIOILIEH Ha TEJO, HOTPYKEHHOE B KUIKOCTh WM Ta3:

F_-‘l._I;."L. = ng

VYcnosue ninaBanus Tena. IlnaBanue CYZA0B U BO3OYXOIIJIABAHUC

1.24

Mexannueckue KonebaHus. AMIUIMTYyJa, Tepuo] U yactoTa kojebanuii. dopmyina,
CBSI3bIBAIOLAS YACTOTY U NMEPHOA KOJIeOaHUI:

1.25

MareMatnueckuii W HOPYKUHHBIM MasTHUKH. [IpeBpamenue oHepruv mpu
K0JIe0aTEIbHOM JIBUKEHUU




1.26

3aryxatomue kojebanus. BeinykaeHnnbie konebanus. Pezonanc

1.27

MexaHndecKkrue BOJIHEI. HpOI[OJ'IBHBIC U TIOIICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHbI H
CKOPOCTH pacCIipoCTPaHCHUA BOJIHBI:

Lh=uv-T

1.28

3Byk. I'poMkocTh U BbIcOTa 3Byka. OTpa)k€HHE 3BYKOBOI BOJIHBI Ha TpaHUIIE ABYX
cpea. MHdpa3Byk U ynbTpa3Byk

1.29

IIpaxmuueckue pabomol

N3mepenue cpenHeld IUIOTHOCTH BELIECTBA; ApPXHUMEJOBOM CHIIBI; KECTKOCTH
MPYXHUHBL, Ko3(HIMEeHTa TpPEeHHUsS CKOJbXKEHHsS; paOOThl CUJIbI TPEHHS, CHIIBI
YIIPYTOCTH;, CpEeIHEH CKOpPOCTH JBWXKEHHS Opycka IO HAKJIOHHOW IUIOCKOCTH;
ycKopeHusi Opycka Hpu JBH)KEHUU 0 HAKJIOHHOM IJIOCKOCTH; YacTOTHl M MEpHUoa
KojeOaHui MaTeMaTU4YeCKOro MasTHHKA; YacTOThl M Iepuoja KojebaHui
MPYXKUHHOTO MAasTHHUKA, MOMEHTa CHJIbI, IEHCTBYIOIIETO0 Ha phIYar; paboThl CHUIIBI
YIOPYTOCTH NpPU NOABEME I'py3a € MOMOUIbIO HEMOJBHUKHOIO OJ0Ka; pabOThl CHUIIbI
YIPYTOCTH MPHU MOJbEME TPy3a C MOMOIIBIO MTOJABHKHOTO OJI0Ka.

HccnenoBanue 3aBUCMMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa NOTpYyKEHHOW YacTH
TeJa U OT MIIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIICH CHUJIBI OT MAacChI
Tena; CHUJIbl TPEHMSI CKOJIbKEHHUS OT CHJIbl HOPMAJIbHOIO JABJIEHUS W OT poja
MOBEPXHOCTH; CHJIBI yINPYTOCTH, BO3HUKAWOIIEH B TMPYXKUHE, OT CTEHCHH
nedopmaluu MPYKUHBI, YCKOpEeHMs] Opycka OT yrIjla HakKJIOHAa HaIpaBJIsIONICH;
neprofa (4acToThl) KoJeOaHUN HHUTSHOTO MAasTHHUKA OT JUIMHBI HHUTH; MEpHOA
KojeOaHuil NpPYKMHHOTO MasTHMKAa OT MacChl Ipy3a M KECTKOCTU MPYKUHBL
UCCIIeIOBaHNE HE3aBHCUMOCTH IEpHOo/a KojeOaHUH HUTSHOTO MasTHUKA OT MAacChl
rpy3a. [IpoBepka ycinoBus paBHOBECHsI pplyara

1.30

Dusuueckue s61eHUs 8 npupode: MNPUMEPLI ABUXKCHUSA C pa3JIMIHBIMU CKOPOCTAMHU B
’KMBOI U HEKUBOM nmpuponae, HeﬁCTBHe CHJIbI TPCHUS B ITPUPOAC U TCXHUKE, ITPUJINBBI
1 OTJIMBBI, ABMXXCHHC ITJIAHCT ConHeyHoOH CUCTEMBbI, PCAKTUBHOC ABHIKCHUC KUBBIX
OpraHu3MOB, pbI4aru B TCJIC YCIIOBCKA, BJIMAHUC aTMOCCI)epHOl"O JaBJICHHA Ha JKMBOU
OpraHusMm, ILIaBaAHUC pI)I6, BOCIIPpHUATHUC 3BYKOB JKHUBOTHBIMH, 3CMIICTPACCHUC,
CcelicMUYEeCKHe BOJIHBI, HYHAMH, 3XO

1.31

Texnuueckue ycmpoucmeqa: CHULOMETP, IaTYUKU TIOJIOKEHMS, PACCTOSHUS U
YCKOpEHUs, JUHAMOMETpP, MOAIIMIHUKN, PAKEThl, pbluar, TMOABWXHBIA U
HETOJBIKHBIA OJIOKM, HAKJIOHHAS IIJIOCKOCTh, IPOCThIE MEXaHU3MbI B OBITY,
COOOIIAIOIIUECS] COCY/Abl, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TIOPLUIHEBOH HAcOC, apeoMeTp, 3XOJOoT,
MCII0JIb30BaHUE YIbTPa3ByKa B ObITY  TEXHUKE

TEITIJIOBBIE ABJIEHMA

2.1

OcCHOBHBIE TOJOXKEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOCHHUS BEIIECTBA.
Mopgenu  TBEPAOro, JKUAKOIO W Ta3000pa3HOTO  COCTOSIHMM  BEIIeCTBa.
Kpucrannnueckue u amopgHble Tena

2.2

JBr>xkeHue ydactui] BemecTBa. CBsI3b CKOPOCTH JBUKEHUS YACTHUIl C TEMIEPATYPOH.
BpoyHoBckoe nBmxenue, mudpdysus

2.3

CMauuBaHue U KalTWJUIAPHBIC SIBJICHUS

2.4

TennoBoe PACIIUPCHUC U CIKATUC

2.5

TeroBoe paBHOBECHE

2.6

Buytpennsas osueprus. PaGora u Teruomepenadya Kak  CIOCOOBI  M3MEHEHHS
BHYTPEHHEHN SHEPIUU

2.7

BI/II[BI TCIIONEPCaAAYN: TCIJIOMPOBOJHOCTE, KOHBCKIMA, N3JIYUCHHUC

2.8

HarpeBanue u oxnaxnenue teia. KoauyecTBo TeIIOTH. Y AeabHas TEMI0EMKOCTD:




i %

O=cm| tH—1 )

3aKOH COXpaHEHHS DSHEPrud B TEIUIOBBIX TIPOIlEccax. YPaBHEHHUE TEIUIOBOTO
OastaHca:

2.9
0 +0, +..=0
Ucnapenue u koHueHcanusa. V3meHeHHe BHYTPEHHEW »HHEpPruud B IpoLEcCe
210 ucnapeHus U KoHjeHcanuu. KumeHue  KMIKOCTH.  YJenbHas — TerioTa
' napooOpazoBanusi: L = Q/m
2.11 BraxxnocTh Bo3myxa
[InaBnenue u kpuctanauzanus. Vi3MeHeHNe BHYTpEeHHEH SHEPTUU NpU TUIABICHUH U
KpUCTAJIIIU3aluu. Y 1eibHasl TeII0Ta IIaBJIECHUS:
2.12 -0
==
m
BHyTpeHHss sHeprus cropaHus TOIUIMBA. Y IelbHAs TEIJIOTa CTOPaHUsl TOIUIUBA: ( =
2.13 Q/m
2.14 [Tpunnumbe! paboTe! TermoBsix Asurateneit. KI1JI rermoBoro aurarens
IIpaxmuueckue pabomul
N3mepenue yaenbHON TEMIOEMKOCTH METaNIMYECKOTO LUIUHAPA; KOIWYecTBa
TEIUIOTHI, TTOJIYYEHHOTO BOJIOM KOMHATHOM TeMIiepatypbl (MKCHPOBAHHON MaccChl, B
215 KOTOPYIO OIYIIEH HArpeThlil MUINHAP; KOJIUYECTBA TEIJIOTHI, OTJAHHOTO HATPETHIM
' UWIMHIPOM, TIOCNe OMYCKaHWs €ro B BOJYy KOMHATHOH TemImepaTyphl;
OTHOCHUTENIbHOM BIIQXHOCTH BO3/yXa; YIEIbHOW TEIJIOTHl IUIABJICHUS JIbJA.
HccnenoBanne u3MeHeHHsI TEMIIEPATYpPhI BOJIbI MPU PA3TUYHBIX YCIOBUSX; SBICHUS
TEII000MEHa P CMENIMBAHUM XOJIOIHOM U ropsiuel BObl; Ipolecca UCIIapeHust
Qu3zuueckue s6leHUs 6 npupooe: TOBEPXHOCTHOE HATSHKEHHE W KalWUIIpHBIC
2.16 SIBJICHUSI B TPUPOJIC, KPUCTAUIBI B Tipupojae, uznydeHue CoHIA, 3aMep3aHue
BOZI0EMOB, MOpCKHUE OpHU3bl; 00pa3oBaHUE POCHI, TYMaHa, MHesl, CHera
Texnuueckue ycmpoucmea: KanWUISAPbl, MPUMEPHl HMCIOJIb30BaHUS KPUCTAIIOB,
517 KUJKOCTHBIM TEPMOMETp, MNAaTUYUK TEeMIIepaTypbl, TEPMOC, CHCTEMa OTOTUICHHS
' JIOMOB, THUTPOMETpHI, TCHUXPOMETpP, MapoBas TypOWHA, JBHUraTellb BHYTPEHHETO
CropaHus
3 DJIEKTPOMATHUTHBLIE ABJIEHUA
3.1 DnexTpu3zanys Tel. J[Ba Buaa 3JIeKTPUUECKHX 3apsiioB
3.2 BsaumoneiictBue 3apsokeHHbIX Tedl. 3akoH Kynona
3.3 3aK0H COXpaHCHHS dJICKTPHUIECKOTO 3apsijia
34 Onektprueckoe mnone. Hanpspk€HHOCTh — snekTpuueckoro  mossd.  [IpmHnmn
' CYNEPIO3UIINH JIEKTPUUECKHUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu osnektpuueckux 3apsnoB. [IeHcTBHE  JIEKTPUYECKOTO IOJISL  HaA
' aneKkTpuyeckue 3apsiabl. [IpOBOTHUKY U IUAIEKTPUKHI
[TocTrosHHbIN 35ekTpUYecKkuil TOK. JlelcTBUs smekTpuyeckoro toka. Cuiia ToKa.
Hanpsioxenue.
3.6 l=qg/t,U=A/




DIEKTPUUECKOE COMPOTUBIICHHE. Y IETBHOE JIEKTPUUECKOE COMPOTUBIICHHUE:

3.7 R =pl/S
38 3akon Oma mis ygactka snekrpuueckon mernu: | = U/R
[TocnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB:
c TT—TT A
I :I*}a '[r —'[rl _'[r'j-. R_R]. —R?
3.9 [TapannenpHoe coelMHEHNE IPOBOHUKOB PABHOTO COIPOTUBIICHHUS:
U=U;I=1+I;R=22,
ST ST 2
CMenianHble COeIMHEHHS POBOJIHUKOB
310 Pabota u MmomHOCTB 25tekTprueckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenma:
]
3.11 Q=I"-R-t
312 OmnpiT DpcTena. MaruutHoe mosjie npsiMoOro MpoOBOJIHUKA ¢ TOKOM. JIMHUM MarHUTHOM
' WHIYKIIUU
3.13 MarHuTHOE 110JIe TOCTOSIHHOTO MarHuTa. B3anMo/eiicTBe MOCTOSSHHBIX MATHUTOB
3.14 JleficTBHE MarHMTHOTO I0JIsI HA POBOJHUK C TOKOM
3.15 OneiTel @apanes. SBneHue 3neKTpoMarHuTHON HHAYKIMu. [lpaBumno Jlenna
IIpaxmuueckue pabomul
N3mepenune INEKTPUYECKOTO COINPOTUBIICHUS pe3ucTopa; MOITHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AJIEKTPUUYECKOTO TOKA.
HccnenoBanme 3aBUCHMOCTH CHUITBI TOKA, BOSHUKAIOIIETO B IPOBOJHUKE (PE3UCTOPHI,
316 JIAMITOYKa), OT HANPSOKCHUs HA KOHIIAX MPOBOIHUKA; 3aBHCHMOCTH COIPOTHBIICHUS
' OT JUIMHBI TPOBOJHHKA, TUIOMIATN €ro TMOMEePEYHOro CEYCHHs] M YJENbHOTO
COIIPOTHBIICHUS.
[IpoBepka mpaBuia A AJIEKTPUUYECKOTO HAMPSIKEHHs] TMPHU TMOCIEI0BATEIHHOM
COEIMHEHUH TPOBOJHUKOB; TMpaBujia M CHIbl JJIEKTPUYECKOTO TOKa MpHU
MapajuieIbHOM COEIMHEHUU TPOBOJHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue A6NeHUs 6 nNpupode: DICKTpPUYECKHUE sBIEHHA B arMocdepe,
3.17 AJIEKTPUIECTBO YKUBBIX OPTaHU3MOB, MAarHUTHOE TT0JIe 3eMITH, JAperd MmoIF0CoB, POIh
MarHMTHOTO TIOJIS 7Is )KU3HH Ha 3emIle, MOJSIPHOE CHUSIHUE
Texnuueckue ycmpoiicmea: 3IEKTPOCKOII, aMIIEPMETP, BOIBTMETP, PEOCTAT, CUETUUK
318 ANEKTPUYECKOM DHEPruM, DIEKTPOOCBETUTENbHbIE NPUOOpHI, HarpeBaTelbHbIE
' ANEKTPONPUOOPHl (TIPUMEPHI), DIEKTPUYECKHE MPEIOXPAHUTEIH, JJIEKTPOMArHUT,
AJIEKTPOABUTaTENb MOCTOSHHOTO TOKA, TeHEPATOp MOCTOSIHHOTO TOKA
3.19 OnekTpoMarauTHele BOJHBIL. [1Ikana 371eKTpOMarHuTHEIX BOJIH
3.20 JlyueBast Mmonenb cBeta. [IpsimonHeHOE pacIpoCcTpaHeHUE CBETa
3.21 3akoH oTpaxkeHus cBeta. [Imockoe 3epkano
3.22 [Tpenominenue cBera. 3aKOH MPEIOMIICHHUS CBETA
3.23 Jlucniepcust cBera
324 JIunza. Xox nywedr B smH3e. POKYCHOE paccTosiHUE JuH3bI. OnTuyeckas cuia
' aum3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuyeckue npuodopsl




Ipaxmuueckue pabomul

###Par##lI3mepeHne  ONTHYECKONH CHIJIBI  COOMparomield JHH3BL, (POKYCHOTO
paccTosiHUAsI cOOMparoIIei JIMH3BI (IT0 CBOWCTBY PAaBEHCTBA Pa3MEpOB IpeaMeTa |
n300pakeHMs, KOT/Ia MpPEeIMET pacloJIoKeH B JBOWHOM (OKyce), IOoKa3aTems

3.26 MPEIOMJICHHUS CTEKJIA.
###Par### lccnenoBanne CBOWCTBA HM300paKEHUS, TOIYYCHHOTO C TOMOIIBIO
coOuparomel JUH3bI;, U3MEHEHHUSI (POKYCHOTO PACCTOSHUS ABYX CIIO)KEHHBIX JIUH3;
3aBHCUMOCTH YTJa IPEJOMJICHHS CBETOBOTO Jyda OT yrja MaJCeHUs Ha TpaHUIle
«BO3JIyX — CTEKIIO»

397 Qu3zuueckue sa6nenHus 8 npupooe: 3atMenus Connua u JIyHsl, BeTa TeJ, ONTUYECKUE
sBJICHHS B aTMOocdepe (1BeT HeOa, pedpakius, pagyra, MUPax)

3.28 Texnuueckue ycmpoticmea: 09KU, IEPUCKOI, PoToarmapaT, ONTHISCKHE CBETOBO/IBI

4 KBAHTOBBGIE ABJIEHU A

41 PamnoaktuBHOCTh. AJsbda-, Oera-, ramma-uznydyeHus. Peaxkuuu anbda-u Oera-
pacraga

4.2 OmnsiTel Pesepdopaa no paccesnuto anba-uactui. [lnanerapaas moaens atoma

4.3 CocraB atromHoro sipa. Mzotonsl

4.4 [Tepuon monypacnana aTOMHBIX SIAEP

4.5 SAnepHble peakiyu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MAaCCOBOI'0 YHUCET
Dusuueckue sA61eHUsA 8 NPUpoOe. ECTECTBEHHBIN PaMOAKTUBHBIN (DOH, KOCMUYECKHE

4.6 JTy4d,  PAJAUOAKTUBHOE  W3JIyY€HHWE  MPUPOAHBIX  MHUHEPAIOB,  JEHCTBUE
pPalMOAKTHBHBIX M3JIYUYE€HUI Ha OPTaHU3M YEJIOBEKa

47 Texnuueckue ycmpoticmea.: CIEKTPOCKOI, WHAWBUIYAIBHBIA JO3UMETp, Kamepa

BI/IJ'ILCOHa, AACPHAA SHECPICTUKA




YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOT'O ITPOLIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» ®uzuka: 7-i kinacc: 0a30BBIN YpOBEHb: YU€OHUK; 3-€ uzganue, nepepadorannoe [lepbiukun
.M., IBanoB A.W. AxumonepHoe o0miectBo «M3aatenbeTBo «IIpocBenieruey

» Ousmka: 8-i knacc: 6a30BbI YPOBEHB: YUEOHHUK; 3-€ u3nanue, nepepadboranHoe [leprImkuH
.M., IBanoB A.1. AxumonepHoe o0miectBo «M3aatenbetBo «IIpocBenieHuey

» Ouszuka: 9-i kiacc: 6a30BBIN YPOBEHb: YUEOHHK; 3-¢ n3nanue, nepepadorannoe [lepolmkun
N.M., I'yrauk E.M., IBanoB A.W. u np. AxunonepHoe o61miecTBo «l3marenbcTBo
«IIpocserienune»

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1. E.A Mapon "OnopHble KOHCIIEKTBI U pa3HOypoBHEBBIE 3a1aHus". K yueOHuKy 1
001eoOpazoBaTeNbHBIX YueOHBIX 3aBeAcHU A.B. Ilepoimkun «Pusnka. 7 kimace». - Crno.: 000
«Buxropus», 2025

2. E.A Mapon "OnopHble KOHCIIEKThI U pa3HOypoBHeBbIe 3a1aHus". K yueOHuKy s
001eobpazoBaTenbHbIX YueOHBIX 3aBeeHnil A.B. [lepoimkun «®usnka. 8 kimace». - Crnb.: 000
«Buktopusy», 2016

3. E.A MapoHn "OnopHble KOHCIIEKTBI U pa3HOypoBHEBbIE 3aJaHus". K yueOHuUKy Juist
o0mieo0pazoBarenbHbIX YueOHbIX 3aBeneHuil A.B. Ileprimkun «®dusmka. 9 kmacey. - Cn6.: OO0
«Buxkropus», 2016

4. Kamenenukuii C.E., Opexos B.I1. "MeToauka pemieHus 3a1ad o GU3MKe B CpeIHEH mKoe".
[Tocobue ms yuuteneit. M., «IIpocBemenue», 1971

5. @unonoBuu H.B. "Metoauueckoe nocobue k yueOnuky A.B. [leppimkuna" 7 kiace

6. ®wionosnd H.B. "Metonndeckoe mocooue k yueOnuky A.B. Tlepeimkmaa” 8 kitacc

7. @unonosuu H.B. "Metonunyeckoe nocobue k yueouuky A.B. Ilepprmkuna" 9 knacc

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
- https://school.yandex.ru/;

- http://fcior.edu.ru/;

- http://www.fizika.ru/;

- http://www.physics.ru;

- https://olimpiada.ru/.
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