MyHuuunajibHoe aBTOHOMHOe 00111e00pa3oBaTe/ibHOE YUpeKIeHue

«Cpennsis o0meodpasoBaresbHas mkoaa Ne 152 r. Yeasaounnckay

(npunooscenue xk O0OIl 000)

PaGouyas nporpamma

o npeamery «®@u3uKa



Pabouaa npozpamma yueonozo npeomema «DQuszuka» cocmaenena 6 coomeemcmeuu ¢ ®IocC
000 u @OII 000.

PabGouast mporpamma mo ydeOHOMY mpenmery «Pusmka» (ajgee COOTBETCTBEHHO -
nporpamMma 1o ¢usuke, Gpu3MKa) BKIIOYACT MOSCHUTEIBHYIO 3aMUCKY, COAEp)KaHUEe O0y4YeHHS,
IUTAHUPYEMBIE PE3YJIBTaThl OCBOCHUS TPOrPaMMBI IO (hH3HKE.

1) IOACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo ¢u3nMke Ha ypOBHE OCHOBHOrO 00mIero oOpa3oBaHHUsS COCTaBJICHA Ha
OCHOBE TIOJIOKEHUM W TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOU
oOpa3oBaTenbHON mporpamMmsbl, mpenctaBieHHblx B DPI'OC 00O, a Takxke ¢ y4€roMm
dbenepanbHOl pabodeil MporpaMMbl BOCTIHTAHUS M KOHIICTIIIMH TPENOAaBaHUsA y4eOHOTO
npeaMera «Pusukay.

Copepxanue mporpaMMmbl 1o (U3MKe HalpaBieHO Ha (OpMHpOBaHHE €CTECTBEHHO-
HAYYHOI I'paMOTHOCTH OOYYalOIIMXCS U OPraHM3alUI0 M3y4eHUH (PU3MKHM Ha AEATeIbHOCTHOM
ocHOBe. B mporpamme mno (¢u3MKE YUHUTHIBAIOTCS BO3MOXHOCTH Y4YeOHOTro IpeaMeTra B
peammzanuu TpeboBanuii ®I'OC OOO K IUIaHUPYEeMBIM JHYHOCTHBIM M METalpeIMETHBIM
pe3ynbTataM OOYYeHMs, a TaKkKe MEXKIPEAMETHbIE CBS3M E€CTECTBEHHO-HAYYHBIX YYEOHBIX
MPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMsI.

[IporpamMma no ¢u3uke ycTaHaBIUBaeT paclpesesieHue y4yeOHOro Marepualia Mo rojam
oOyuyeHust (10 Kiaccam), HpeIJiaraeT NPUMEPHYIO TIOCIEJOBATEIbHOCTh H3YYEHHUS TeM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHSI MPEAMETHOIO COJepKaHus U y4€Te BO3PACTHBIX
ocobeHHOCTeH 00ydJaronXcs.

[IporpaMmma 1o ¢usuke pa3zpaboTaHa ¢ LENbIO0 OKa3aHUS METOJUYECKONW MOMOIIM
YUUTEIIO B CO3aHUH paboyeil mporpaMmbl 10 y4eOHOMY MpeIMeTy.

du3uka SBISETCA CHUCTEMOOOpAa3yIOIUM Ui  €CTeCTBEHHO-HAayYHBIX  Y4eOHBIX
IPEIMETOB, MTOCKOIBKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBJICHUN, N3y4aeMbIX
XUMHUEH, OMoNoruel, acTpoHoOMuel u (GU3NIECKO reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-
HAyYHYIO KapTUHY MHpA, TPEJOCTaBIseT Hauboyiee sICHbIe 00pa3llbl MPUMEHEHHUS HAYYHOTO
MeTO/1a O3HAHMSI, TO €CTh CII0Cc00a MOyUYeHHUsI JOCTOBEPHBIX 3HAHUN O MHUpE.

OnHa U3 raBHBIX 3a/1a4 (pusnyeckoro oOpa3oBaHusl B CTPYKType oO1miero oopa3zoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYyYHOM TIpaMOTHOCTH W HHTEpeca K Hayke Yy
o0yJaromuxcs.

N3ydyenne ¢uszuku Ha yriayOiaEHHOM ypOBHE MpeArojaraeT OBIAJCHHUE CIEeIYIOIIMMHU
KOMIIETEHTHOCTSIMH, ~ XapaKTepU3YIOIIMMH €CTECTBEHHO-HAYYHYI0 T'PAaMOTHOCTh: HAy4YHO
OOBSCHATH SIBICHUS, OLIEHMBATh M TMOHUMAaThb OCOOEHHOCTHM HAaydyHOTO HCCIIEIOBaHUS;
UHTEPIIPETHPOBATh JaHHBIE W HWCIONH30BAaTh HAYYHBIC JIOKA3aTENbCTBA [UISI TONyYEHUs
BBIBOJIOBY.

Ienn w3ydeHus (U3NKUA HA yYPOBHE OCHOBHOTO OOINEro OOpa3oBaHMs OMpEICIICHHI B
KOHIENINK TpenojaBaHus yuedHoro npenmMera «dusuka» B 00pa3oBaTeNIbHBIX OpraHU3aIMIX
Poccuiickoit @enepannu, peaqu3yonux OCHOBHbIE 0011€00pa3oBaTeIbHbIE IIPOTPAMMBI.

eaun uzyvyenusi pU3nNKu:

- mIpuoOpeTeHne HHTEpeca W CTpeMJIeHHs OOydYalolMXCsli K HaydyHOMY HU3YyYEHHUIO
IPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI!;

- pa3BUTHE TPEACTABICHUA O HAYYHOM METOJIe TMO3HaHUS U (OPMHPOBAHUE
HCCJIEIOBATEILCKOIO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

- (hopMupoBaHKE HAYYHOTO MHUPOBO33PEHHs KaK pe3ysbTaTa U3yueHHUs OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

- opmupoBaHue MpenCTaBICHUN O POIM (DU3UKHU ISl Pa3BUTHUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

- pa3BUTHE TIPEICTABICHUNA O BO3MOXHBEIX cdepax Oyaymed mnpodeccHoHaTbHON
NeSATeTbHOCTH, CBS3aHHOM ¢ (PU3HMKOHM, MOATOTOBKAa K JalbHEHIIEMy OOYYEHHIO B OTOM



HaIpaBJICHUH.

JloCTIKeHHe 3TUX IieNed mporpaMMbel MO (U3MKE HAa YpPOBHE OCHOBHOTO OOIIEro
00pa3zoBaHus 00€CIIeUYnBACTCS PEIICHUEM CIICAYIONINX 3a1a4:

- mpuoOpeTeHne 3HAHUH O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHMYECKHX,
TETUTOBBIX, DJIEKTPHUYECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSX;

- IpuoOpeTeHne YMEHMH ONUCHIBATH M OOBACHATH (PU3MUYECKHE SBICHHUS C
UCTIOJI30BaHUEM TTOJTyUYCHHBIX 3HAHUIA,

- OCBOGHHE METOJIOB pEIICHHs MPOCTEHIINX pPAaCYETHBIX 337a4 C HCHOJIb30BAHUEM
(GU3NIECKUX MOJIEIICH, TBOPUECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33]1a4;

- pa3BUTHE YMEHHH HAOIIOAaTh NPUPOTHBIC SBICHUS W  BBINIOTHSATH  OIBITHI,
nabopaTopHble  pabOTBl W DKCICPUMEHTAIBHBIE  HCCICAOBAaHUS C  HCIIOJIb30BaHHEM
U3MEPUTENBHBIX TPUOOPOB;

- ocBOeHHE MpUEMOB pPabOThl ¢ WHpoOpMaIeln (U3NIECKOTO COAEpKaHUsS, BKIFOYAs
UHPOPMALIMIO O COBPEMEHHBIX TOCTI)KEHUSX (PU3MKHM, aHAIM3 M KPUTUYECKOE OLICHUBAHHE
nHpopmanuu;

- 3HAKOMCTBO €O chepamu mpodeCCHOHATBLHON AeSITeILHOCTH, CBI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTI)KEHUSIX (PU3NIECKON HAYKH.

[Ipemiaraemelii B mporpaMme 1o (Qu3uKe nepeueHb JabopaTOpPHBIX PadOT M OMBITOB
SIBIISICTCS. PEKOMEHIaTEIBHBIM, YUUTEIb JeNIaeT BHIOOD MPH MPOBEICHHH JTa00paTOPHBIX padoT u
OTIBITOB C YU4ETOM MHIUBUIYAIBHBIX 0COOEHHOCTEH 00yJYaromuXxcsi, CIICKa SKCIIEPUMEHTAIBHBIX
3aJJaHWH, PEIIaraeMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOTO 3K3aMeHa 1o (hH3HKe.

B ocHoBHO#I 00pa3oBaTenbHO mporpaMme OCHOBHOTO obmiero oOpazoBanus MAOY

«COII Ne 152 r.YensOuHcka» coaepikaHue W TJIaHUPYeMble pe3yiabTaThl [IporpaMMbl HE HIKE
COOTBETCTBYIOIIMX coaepkaHus W T1uaHupyembix pesynbratoB DOOIl OOO. IlpenmerHbie
pe3ynbTaThl yueOHOTo MpeAMETa pacrpeaeseHbl 0 TeMaM, a BHYTPHU T€M 10 rojiaM o0yueHusl.

Mecmo yueonozo npeomema « Qusuku) 6 yueoHom niamne

B cootrBerctBun ¢ ®I'OC OOO yuebublil npeamer «PHU3UKa» ABISETCA 0043aTEIbHBIM
JUTSL U3yYECHHUSI.

Oo1u1ee yncI0 4acoB I U3ydeHUs! PU3UKU Ha 6a30BOM ypoBHE - 238 4acoB:

B 7 kjacce - 68 JacoB (2 yaca B HeJIeNI0),

B 8 Kitacce - 68 yacoB (2 4aca B HEJIENO),

B 9 kiacce - 102 gaca (3 yaca B HEACIIO).

2) COAEP)KAHUE YYEBHOTI'O IPEJMETA «®PU3UKA»

COILEPKAHUE OBYYEHMUS B 7 KIIACCE

Du3uka 1 eé poJib B MIO3HAHUM OKPY:KAKOIIEro MUpa.

®dusuka - Hayka o npupoje. Asnenus npupoasl. usznueckre sIBICHHUS: MEXAHUYECKHE,
TEIJIOBBIE, FEKTPUUECKHE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIE.

Odusnueckue BenuuuHbL. M3MmepeHune ¢u3nMvecKkux BeduuuH. Duzndeckue MnpruOOpEHI.
[TorpemnocTs n3MepeHni MexayHapoaHas CUCTEMa €AVMHULL.

Kak ¢usuka m apyrue ecTecTBEHHBbIC HAYKH M3Yy4aloT Mpupoay. EcTecTBeHHO-Hay4dHBII
METOJ] TIO3HAHWS: HaOJIOJCHHE, IMOCTAHOBKA HAyYHOTO BOIMPOCA, BBIABI)KCHHE THIIOTE3,
9KCIIEPUMEHT 10 TpPOBEpKEe TUMoTe3, O0ObsiAcHeHue HabmogaemMoro spieHus. OmnucaHue
(bU3HYECKUX SIBICHUN C TIOMOIIBIO MOEIIEH.

Hemoncmpayuu.

Mexanuueckue, TErIoBbIe, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIC SIBJICHUSI.

Ouznyeckue MpuOOPHl U MPOIEeaypa HPSIMBIX M3MEPEHUN aHAJIOrOBBIM M LU(POBBIM
npubopom.

Jlabopamopuusie pabomot u onvimel.

OmnpeneneHue 1eHbI JeNIeHUs IKAIBI H3MEPUTEIBLHOTO MPHOOopa.

N3MepeHne paccTosTHUM.



N3mepenne o0bEMa )KUAKOCTH U TBEPIIOTO Tea.

Omnpenenenue pa3MepoB MaJIbIX TEI.

W3mepenue TemmepaTypbl MpU IOMOIIM KHJIKOCTHOTO TEpMOMETpa U JaTyuKa
TEMIIEPATYPHL.

[IpoBenenue wcciaenoBaHuss MO NPOBEPKE TUMOTE3bl: JATBHOCTh MOJETA UIapUKa,
MYMECHHOI'O TOPU30HTAJIBHO, TEM 60.)15]_]_[6, (%8 60J'IBH_I€ BBICOTA ITyCKa.

IlepBoHaya/ibHbIE CBe/IeHUSI 0 CTPOEHUH BelllecTBa.

CTpOGHI/IG BCIICCTBA: a4TOMblI W MOJICKYJIbI, HX pPasMCphI. OHBITBI, JOKa3bIBAarOIIne
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBrkeHnue dvactull BemiecTBa. CBsI3b CKOPOCTH JIBJKEHMSI YAcCTHUI[ C TEMIIEpaTypoi.
bpoyHoBckoe nBwxkenue, nuddysus. B3anMmoieiicTBue YacTHI[ BeEIIECTBA: MPUTHKEHUE U
OTTAaJIKUBAHUC.

ArperatHble COCTOSIHMSI ~BEIIECTBAa: CTPOEHUE Ta30B, JKUIKOCTEM U  TBEPABIX
(KpUCTAJUIMYECKHX) Tel. B3auMocBs3b MEXAy CBOMCTBaMH BEIIECTB B pa3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHbIX COCTOSHUMN
BOJHbI.

Hemoncmpayuu.

Habmoienne 6poyHOBCKOTO JIBHIKEHUSI.

Ha6monenue quddysun.

HaGHIO,Z[GHI/Ie HBHGHHﬁ, OGBHCHHIOH_[I/IXCH MNPUTAKCHHUCM HWJIM OTTAJIKMBAHHUCM YaCTUIL]
BEIIEeCTBA.

Jlabopamopuvie pabomul u onvimol.

OreHka TuaMeTpa aToMa METOJIOM PsIIOB (C UCToyIb30BaHueM (oTtorpaduii).

OnbITHI 10 HAOTIOIEHUIO TETLIOBOTO PACIIMPEHIUS Ta30B.

OnbIThI 10 OOHAPYKEHUIO NEHCTBUS CHUII MOJIEKYJISIPHOTO TIPUTSKEHUS.

JIBH:xeHMe H B3aUMOoO/ielicTBHE TeJl.

Mexanuueckoe ABuxkeHUE. PaBHOMepHOe M HepaBHOMEpHOE ABUkeHUE. CKOpPOCTb.
CpenHsis CKOpOCTh IPY HEPABHOMEPHOM JIBHKEHUU. Pacy€T myTH U BpeMEHU JBUKEHUS.

SBnenue uHepuuu. 3aKOH HMHEpUUU. B3aumoneiicTBUe Ten Kak NMpPUYMHA W3MEHEHUS
CKOpOCTU JIBMKEHHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. I[lnotHocth BemectBa. CBsi3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJT B €IUHUIE 00bEMA BEIIECTBA.

Cuna Kak XapakTepucThka B3auMozehcTBus Teil. Cuila ynpyroctd M 3akoH ['yka.
N3mepenue cunbpl ¢ MOMONIBIO JAMHAMOMETpa. SIBiIeHUE TAroTeHuss W cuia TsokecTd. Cua
TSDKECTH Ha Apyrux IiaHetax. Bec Tena. HeBecomocth. CnokeHue CUJI, HANpaBICHHBIX 110
onHOI npsmoil. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHHe CKONbKEHUSI U TPEHUE MOKOS.
Tpenue B mpupoie U TEXHUKE.

Jemoncmpayuu.

Habmoienne MexaHn4eckoro IBUKEHUS Tena.

N3mepenne ckopocTu NpsIMOJIMHEMHOTO JIBUXKEHHUSI.

Habntonienue siBieHUs] UHEPIIUH.

Habnronenue u3MeHeHus! CKOPOCTH MTPH B3aUMOJICHCTBUH Tell.

CpaBHeHME Mace 10 B3aUMOJICUCTBUIO TEN.

CrnosxeHue cuil, HapaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopuusie pabomot u onvimel.

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO [BIDKEHHUs (IIapuka B KHJIKOCTH, MOJEIN
AJICKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

Omnpenenenue cpemHell CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa MO HAKIOHHOU
IIJIOCKOCTH.

Omnpenenenue MIOTHOCTU TBEPIOTO Tea.

OnbIThI, JEMOHCTPHUPYIOIIME 3aBHCHUMOCTh pacTshKeHHs (AegopMmaiu) MpYXKUHBI OT
IIPUIIOKEHHOMN CHUJIBL.



OnbIThL, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHHSI CKOJBXEHHS OT Beca Tela U
XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

JlaByieHne TBEPABIX TeJl, )KUAKOCTE U ra3oB.

Hasnenne. CrocoObl yMEHBIICHHS ¥ YBETWYCHHUS JaBleHUs. JlaBneHuwe Trasa.
3aBUCHUMOCTh JaBJICHUS Ta3a oT 00bEMa, Temneparypsbl. [lepenaua naBneHust TBEPABIMU TEIAMU,
KUJIKOCTAMHU M Tra3zaMu. 3akoH [lackans. [IHeBmMaTudeckue MamivHbl. 3aBUCUMOCTH JIaBJICHUS
KUJIKOCTH  OT TayOuHbl. ['mapocrarmueckwii  mapamokc. CooOmIaroIuecss  COCYIBI.
I'mapaBnuueckre MEXaHU3MBI.

Atmocdepa 3emnu u atmocdepHoe napieHue. [IpUUWHBI CyIIeCTBOBaHUS BO3AYITHOM
obonmouku 3emnu. OnbiTt Toppuuermu. M3mepeHue arMocepHOro NaBiCHUSA. 3aBUCHUMOCTb
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJx YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EpHOTO JaBJICHUS.

JlelicTBue JKHIKOCTM W Tra3a Ha TMOrPYyKEHHOE B HHUX Telo. BrlTankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue Ten. Bo3ayxonnaBanue.

Hemoncmpayuu.

3aBUCHMOCTD JaBJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaua naBneHUs KUIKOCTBIO U Fa30M.

CooOrmaromuecs COCY/Ibl.

I'mapaBnnueckuit mpecc.

[TposiBnenue neiictBus aTMOCGHEPHOTO JaBICHUS.

3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH Teja U MJIOTHOCTH
YKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOLLIEH CHJIBI BECY BBITECHEHHON KUIKOCTH.

VYcnoBue maBaHus TeN: IUIABAHUE WM TOTPYKEHHE Tel B 3aBUCUMOCTH  OT
COOTHOUIEHUS IUIOTHOCTEHN TeNa U JKUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanne 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMa MOTPYXKEHHOW B JKUAKOCTD
YacTH TeJa.

OnpeneneHre BBITAIKUBAIOMICH CHUJIbI, JEUCTBYIOIIEH HA TENO, NOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHJIbI, ACHCTBYIOIIEH HA TEIO B KUJKOCTH,
OT Macchl Tena.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCThH BBITAIKWBAIONICH CHIIbI, ACHCTBYIOIIEH Ha
TEJIO B XKHUJIKOCTH, OT 00bEMa MOTPY>KEHHOH B KUAKOCTH YACTH TeJla U OT IUIOTHOCTH KHJIKOCTH.

KoHcTtpynpoBanue apeomerpa WIM KOHCTPYHPOBAaHHE JIOAKM U OIpeAesieHue e€
IPY30I0ABbEMHOCTH.

PaGora u MmomHOCTb. JHEprus.

Mexanuueckast pabota. MOITHOCTb.

[IpocTeie MexaHHU3MBI: pbluar, OJIOK, HaKJIOHHAs IUIOCKOCTh. IlpaBuio paBHOBecHs
peiyara. [IpuMeHeHue mpaBuiIa paBHOBECHS pblyara K OJIOKY. «30JI0TO€ MPABHIIO» MEXaHUKH.
Koaddumument mnonesnoro peiictBus (manee - KIIJ) npocteix Mexanusmon. [Ipocteie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanunyeckass sHeprusi. KuHeTrnueckas M moTeHIMaibHas 3Heprus. [IpeBpaienue
OJIHOTO BHJIa MEXaHUUYECKOU SHEPTUH B IPYroil. 3aKOH COXPAHEHHS YIHEPTUU B MEXAHUKE.

Hemoncmpayuu.

[Ipumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopuusie pabomot u onvimel.

Omnpenenenue pabOTBl CUJIBI TPEHHS TPU PABHOMEPHOM JBHKCHHH Tela IO
TOPU30HTAIBHOM MOBEPXHOCTH.

UccnepoBanue ycnoBuii paBHOBECHUS phluara.

N3mepenne KIIJ] HakTOHHOM MJIOCKOCTH.

N3yuenue 3aK0Ha COXpaHEHUSI MEXaHUYECKON YHEPTUU.



COAEPXAHUE OBYUYEHUSA B 8 KJIACCE

TenioBbIE SIBJIEHHUS.

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUH CTpOeHus BellecTBa. Macca
M pa3Mepbl aTOMOB U MoOJIeKyd. ONbIThl, MOATBEPXKAAIOIIAE OCHOBHBIE IOJIOXKEHUS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUH BerecTBa. Kpucrammmdeckue
u amopdubie Tena. OOBSICHEHHWE CBOWCTB Ta30B, KUAKOCTEH W TBEPABIX TEI Ha OCHOBE
MOJIOKEHUN MOJIEKYJAPHO-KUHETHYECKON Teopur. CMauuMBaHWE W KANWUISIPHBIC SIBJICHHUS.
TennoBoe paclIMpeHne U CKaTue.

Temneparypa. CBsA3b TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO ABMKCHHUS YACTHIL.
Buytpennsst sHeprusi. CrnocoObl W3MEHEHHMsS BHYTPEHHEH SHEpruu: Terjionepenada u
COBEpIIeHHE paboThl. BUbI TeIUIONEpe1aun: TEIIONMPOBOAHOCTD, KOHBEKIIUS, U3ITYUCHHE.

KomuuectBo TemnoTel. YaeabHasd TEINIOEMKOCTH BeIlecTBa. TemI00OMEH H TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIuIoBoro OanaHca. [lnmaBneHne w OoTBepAeBaHUE KPHUCTALIUYCCKUX
BEIIECTB. YenbHasg TeroTa IutaBieHus. [lapooOpa3oBanue W KoHaeHcauus. McmapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATYphl KHIICHUS OT
aTMOC(EpHOTO JTaBJICHUS.

BrnaxnocTs Bo3ayXa.

DHeprus TOIMBa. Y IeJdbHask TEIJI0Ta CTOPAHUS.

[Tpunnuner pabotel TermmoBbix aurarener KIIJ[ temmoBoro apurarens. TermioBbie
JIBUTATEH U 3aIUTa OKPY>Karolel cpeibl.

3aKOH COXPaHEHHMS U MPEBPAILCHHS YHEPTUHU B TEIUIOBBIX MPOIECCAX.

Jemoncmpayuu.

Ha6mronenne 6poyHOBCKOTO JTBHYKEHUS.

Ha6monenue nuddysum.

HalGmronenue siBneHnii cMauyuBaHusl M KalTWJUTSIPHBIX SIBJICHUH.

HaGmoieHre TemmoBoro pacimupeHus Tel.

N3menenune naBieHus ra3a mpu K3MEHEHHH 00bEMa M HAarpEeBaHUM W OXJIAXKICHHH.

[IpaBuna u3mMepeHus TEMIEpaTyphl.

Bunael Temionepenayu.

OxmaxaeHre Ipy COBEPIICHHH PaOOTHI.

HarpeBanue npu coBepiiieHuH padOTHI BHEIITHUMU CHUJIAMH.

CpaBHeHHE TENIOEMKOCTEN pa3InYHbIX BEILIECTB.

HaOmronenne kumexus.

HaGmoienre mocTosHCTBa TeMITepaTyphl PHU TIABJICHUU.

Mopeny TEIIOBEIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

OMnBITHI 110 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSKCHHS.

OMnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM MJIM caxapa.

OMnBITHI 110 HAOJIFOACHHUIO TETIOBOTO PACIITUPEHHS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

Omnpenenenue AaBlIeHUs BO3yXa B OaJUIOHE IIIPHUIIA.

OnBITEL, JEMOHCTPUPYIOIIME 3aBUCHMOCTH JaBJICHHUS BO3IyXa OT €ro o0béma u
HarpeBaHus WM OXJIaKICHUS.

[IpoBepka THMOTE3bl JWUHEWHONW 3aBUCUMOCTH JUTMHBI CTOJIOMKA SKHJIKOCTH B
TEPMOMETPHUUYECKOI TPyOKe OT TeMIIepaTypshl.

HaGmronenne m3MeHeHUs BHYTPEHHEW SHEPrUM Tejla B PE3ysbTaTe TEIUIONepenadyud u
paboThI BHEITHHUX CHIL

HccnenoBanue sBIEHUS TEIJI000MEHA MTPU CMEIIMBAHUN XOJIOJHON U TOPSYCH BOJIBI.

OmnpeneneHre KOIUYECTBA TEIIOTHI, TOTYYEHHOTO BOJION MIPH TEINIOOOMEHE C HAarpeThiM
METATUYECKUM LIUITUHIPOM.

Ornpenenenue yaelbHON TEIJIOEMKOCTH BEIIECTBA.



HccnepoBanue npouecca UCIIapeHus.

OmnpeneneHre OTHOCUTENIBHON BIIAXXKHOCTH BO3/yXa.

Onpenenenne yaeapHON TEMIOTHI IUIABICHUS JIb/IA.

DJleKTPpUYeCKHe U MATHUTHbIE SIBJICHUS.

DnekTpusanusa Tei. J[Ba poaa 3JIeKTpUYECKUX 3apsaaoB. B3zanmmopaeicTBre 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTH CHJIBI B3aMMOJCHUCTBHS 3apsHKEHHBIX TEN OT BEITHYUHBI
3aps70B U PACCTOSTHUS MEXKY TEIaMH).

Onexrpuueckoe nojie. Hanpspk€HHOCTH 2neKTpuueckoro nois. [lpuHnun

CYIIEPIO3UIINH IEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsaoB. DJIEMEHTapHbIN 3eKTpuueckuil 3apsan. CtpoeHue
atoma. [I[poBOAHMKH U TUANEKTPUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOro 3apsaa.

ONEeKTpUUECKUH TOK. YCIIOBUS CYILIECTBOBAHHUS JIIEKTPUYECKOrO0 ToKa. McTouHukH
MOCTOSIHHOTO TOKa. JIeHCTBUS AJIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DIEKTPUUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

OnekTpuyeckas 1enb. Cuna Toka. OjekTpuueckoe HampspkeHue. ConmpoTHBIIECHUE
MpPOBOJIHUKA. YIeIbHOE COMNPOTUBIEHUE BellecTBa. 3akoH Owma g ydacTKa LEMH.
[TocnenoBarenbHOE M MapaIeIbHOE COEAMHEHUE TIPOBOJHUKOB.

Pabota 1 MOIIHOCTH SIEKTPUUECKOTO ToKa. 3akoH J[xoyms-JleHna. DnekTpudeckue memnu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocrossHHBIE MarHuUTHL. B3auMOIelCTBHE IMOCTOSHHBIX MAarHUMTOB. MarHutHoOe IMOJe€.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue Ui Ku3HU Ha 3emie. OnbIT Opcrena. MarHuTHOE 1oje
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJISI
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIaTelb IOCTOSHHOTO TOKa. Mcrmonb3oBaHue
AJIEKTPOJIBUTaTEICH B TEXHUUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

OnbiTel  @apagess. SBneHue diaekTpoMarHuTHOM uWHAyKIuu. [IpaBuino  JleHna.
OnekrporerHepatop. CrnocoObl TOMYyYEHHUS JIEKTPUUYECKOW OSHEPruu. ODJNEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Jemoncmpayuu.

DJeKTpu3anus Tell.

JIBa pojia JIEKTPUUECKUX 3aps0B U B3aUMOJCHCTBUE 3apsIKEHHBIX TEll.

Y CTpoHCTBO U IEMCTBUE SIIEKTPOCKOIA.

DneKkTpocTaTU4YecKas UHIYKIUS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsA0B.

[IpoBOIHMKY U AUBIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JTMHUHI 3JIEKTPUYECKOTO MOJS.

HcTouyHnKH MOCTOSHHOTO TOKA.

JleficTBUA SIEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUJKOCTH.

I"a30BbIit pa3ps.

N3mepenue cuiibl Toka aMIepMETPOM.

N3mepenne 37eKTpUuYecKOoro HaNpsKEHNs BOJIbTMETPOM.

Peocrar u marasuH CONPOTUBIICHUHN.

B3anMopeiicTBre MOCTOSIHHBIX MarHUTOB.

MopenupoBaHre HEBO3MOKHOCTHU Pa3IeIeHUs MOJII0COB MAarHUTA.

MopennpoBaHrue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

OmnsIT Opcrena.

MarauTHO€e 1oJie TOKa. IJIEKTPOMArHHUT.

JlelicTBME MarHUTHOTO ITOJISI HA TPOBOJHUK C TOKOM.

DNeKTpoABUTATENb IOCTOSIHHOTO TOKA.

UccnepoBanue siBIeHUS 371€KTPOMarHUTHONW MHIYKIIUU.

OnbiTel Papajes.

3aBUCHMOCTh HAIpAaBJIEHUS HMHAYKIMOHHOTO TOKAa OT YCIOBUH €ro BO3HUKHOBEHUSI.



DneKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

OnpIThl 10 HAOTIOACHUIO S3JEKTPHU3ALMM Tel HUHIYKIUEH U MpPU COMPUKOCHOBEHHH.
HccnenoBanue MEHCTBUS DIEKTPUYECKOTO TOJS HA MPOBOJHUKH W AudiekTpuku. COopka u
poBepKa pabOThI EKTPUUECKON [ENH MOCTOSIHHOTO TOKaA.

H3mepenue u peryimpoBaHue CHUIIbI TOKA.

W3mepenue u perynupoBaHue HAMPSKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIIYLIETO Yepe3 PEe3UCTOp, OT COMPOTUBIICHHUS
pe3ucTopa U HaNpsHKEHHUs] Ha Pe3UCTOope.

OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH dJIEKTPUYECKOTO COMPOTHBIICHHUS POBOTHUKA
OT €ro JJIMHBI, MJI0IaI1 MOTIEPEYHOI0 CEUEHUs U MaTepHraa.

[TpoBepka mpaBuia CIOKEHUSI HAMPSIKCHUA TPU TOCIEIOBATEIILHOM COSAMHEHUU JIBYX
PE3UCTOPOB.

[IpoBepka mpaBmia A7 CHIBI TOKAa MPU MAPALICIBHOM COCAMHEHHH PE3UCTOPOB.
Omnpenenenne pabOTHl BJIEKTPUUECKOTO TOKa, HIYyLIEro uepe3 pesuctop. OmnpeneneHue
MOITHOCTH 3JIEKTPUYECKOTO TOKAa, BbIIENIeMOi Ha pe3uctope. lccrnemoBaHue 3aBUCHUMOCTU
CHWJIBI TOKA, UAYIIETO Yepe3 JIAaMIIOUKY, OT HAPsDKEHUS Ha Hel.

Onpenenenne KII/] narpeBatens.

HccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS MTOCTOSIHHBIX MarHUTOB.

W3ydeHne MarHUTHOTO TIOJSI TOCTOSIHHBIX MArHUTOB TMPU HUX OOBECAUHEHHH W
pa3JeNeHun.

HccnenoBanue NEeHCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbl B3aUMOJEUCTBUS KaTyIIKH C TOKOM U
MarHuTa OT CHJIbl TOKA U HAIIPABIICHUS TOKA B KaTYIIIKE.

W3ydenue neiicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

KoncTpynpoBanue u u3ydeHue paboThl AIEKTPOABUTATEINS.

N3amepenne KIIJI anekTpoaBuraTeIbHOM YCTAHOBKH.

OneITEl O HCCIEIOBAHUIO SIBICHUS DJIGKTPOMATHUTHOW WHIYKIIMHU: WCCIEI0BaHUE
M3MEHEHUH 3HaYeHMsI U HAaIPaBJIEHUsI HHAYKIIMOHHOTO TOKA.

COILEPKAHUE OBYYEHMUS B 9 KIIACCE

Mexanuuyeckue siBJCHMS.

Mexanunyeckoe aBukeHne. MarepuainbHas Touka. Crucrema orcuéra. OTHOCUTEIIBHOCTh
MEXaHUYECKOr0 JABMKECHHUSA. PaBHOMEpHOE MNpSIMOJMHEWHOE JBWXKEeHHE. HepaBHOMEpHOE
NpsIMOJIMHEHOE JBH>KeHHE. CpelHsss M MIHOBEHHAas CKOPOCTh Tejda IPU HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiimHelHOoe aBuxkeHue. (CBoOOAHOE TajieHue.
OmnpiTel [Nanmest.

PaBHOMepHOE nBMKEHUE 1O OKpykHOCTHU. [lepnoa m yactora oOpamenus. JInnelinas u
yrioBas cKopocTH. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

[Tepssiii 3akoH HeroTona. Bropoii 3akon Hertotona. Tpetuit 3akon Herotona. [Ipunimn
CYNEPIIO3UIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CHJIa TPEHHSI CKOJIbKEHHS, CUjla TPeHUs
MOKOS1, APYTHE BUAbI TPEHUSL.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpPEHHE CBOOOAHOTO MaJCHMUS.
JBuxenune 1uaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
Neperpy3KH.

PaBHOBecue marepuanbHON TOYKH. AOCOMOTHO TBEpHOe Tenmo. PaBHOBecue TBEPAOTO
TeJla ¢ 3aKPEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc tena. U3menenue umnyinbca. UMynbc cuiibl. 3aKOH COXpPaHEHUs] UMITYJIbCa.
PeakTuBHOE IBHKEHUE.

Mexannueckass pabota U MOMIHOCTh. PaboTa cui TskectH, ynpyroctu, TpeHus. CBs3b



sHepruu U pabotel. [loTeHIuanbHas SHeprusi Tejna, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[loTenumanpHas sHeprus cxaTol npykuHbl. Kunetnueckas sHeprus. Teopema 0 KHHETHYECKON
SHEpPruu. 3aKOH COXPAHECHUSI MEXaHUYECKON SHEPIHUH.

Jemoncmpayuu.

Habnoienne MexaHn4eckoro JIBUKEHUS Tejla OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.

CpaBHeHHME TyTe M TPACKTOPUN JBHIKEHHSI OJTHOTO M TOTO € Tela OTHOCHUTEIbHO
Pa3HBIX TEJ OTCUETA.

W3mepeHune ckopocTy U YCKOPEHHUSI IPSMOJIMHENHOTO IBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHUSI.

HabntoneHnue nBHXeHUS Tela 10 OKPYKHOCTH.

Habntonenne mexaHndeckux SIBIECHUH, MPOUCXOIAMIMX B cucteMe orcuéra «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCUTENIbHO KaOuHeTa (PU3UKH.

3aBHCUMOCTb YCKOPEHHMS T€Ia OT MACChl Tela U ACHCTBYIONIEH HA HETO CUJIBI.

HaGntonenue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

N3meneHne Beca Tena Ipu YCKOPEHHOM JIBUKEHUH.

Ilepenaya nmmymnbca Ipu B3aMMOJEHCTBUM TEIL.

[IpeoOpazoBanus SHEPTUU TTPH B3aUMOICHCTBUH TEJI.

CoxpaHeHre UMIYJbCa IPU HEYTIPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHne UMITyJIbca IPU a0COIIOTHO YIPYTOM B3aUMOJCHCTBHH.

Habmtoienne peakTHBHOTO JBUKCHHUS.

CoxpaHeHre MEXaHUYECKOW SHEPTHH TIPU CBOOOHOM TaJICHUH.

CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU JBUKEHUU TeJa MO ACHCTBUEM MPYKUHBI.

Jlabopamopuusie pabomot u onvimel.

KonctpyrnpoBanue Tpakta s pa3roHa W JalIbHEMIIEr0 PaBHOMEPHOTO JIBHKEHUS
HIApPUKA WM TEJIEKKH.

Omnpenenenue cpegHel CKOPOCTH CKOJBXEHHUS Opycka WM ABIDKEHHS INapUKa I10
HAKJIOHHOM IJIOCKOCTH.

OmnpeneneHne YCKOpPEHMsI Tejla INPU PaBHOYCKOPEHHOM [JBIKEHUM II0 HAKJIOHHOW
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHHU NP PAaBHOYCKOPEHHOM IBM)KEHUHU 0e3
Ha4yaJbHOU CKOPOCTH.

ITpoBepka rUMoOTE3bl: €ClIM MPU PABHOYCKOPEHHOM JIBKECHMM 0e3 HayallbHOW CKOPOCTH
INYyTH OTHOCATCS KaK PsAJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIME ITPOMEKYTKH BPEMEHU
OJIMHAKOBBI.

HccnepoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHMS OT CHJIBI HOPMaJIbHOTO
JIABJICHUSI.

Omnpenenenue kodppuIeHTa TPESHUS CKOIBKCHHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenve paboOThl CUJIBI TPEHHUST TPU DPABHOMEPHOM JBMKEHMHM Teja IO
TOPU30HTAIILHON ITIOBEPXHOCTH.

Omnpenenenue paboOThl CUJIBl YOPYTOCTH MpU MOABEME TIpy3a C HCIOJIb30BAHHEM
HETOABIKHOTO U TIOABHKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUs SHEPTUH.

Mexann4yeckue K0J1e0aHUsS M BOJHBI.

KonebatenpHoe npmxkenne. OCHOBHBIC XapaKTEPUCTUKH KOJIEOAHMIA: TIEPHUOJ, 4acTOTa,
aMIuTyna. MaremMaTudecKuil M NpPYKUHHBIM MasTHUKU. [IpeBpalneHue »sHEprum Inpu
K0J1e0aTeIbHOM JIBH)KEHUU.

3aryxatomue konebanus. BoiHyxeHHble Konebanus. Pezonanc. MexaHHueCKUe BOJIHBL.
CaoiicTBa MexaHn4ecKuX BOJH. [IpononpHble U monepeyHble BOIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHus. MexaHnyecKue BOJIHBI B TBEPIOM TeJIe, CEUCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BbicoTa TOHA. OTpakeHue 3ByKka. H(Dpa3Byk U yabTpa3ByK.

Jemoncmpayuu.



Hab6mronenue konebanuii Te Mo 1eWCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

Habmtonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HaGmronenne BEIHYKIEHHBIX KOJIEOaHUN U PE30HAHCA.

PacmipocTpanenre mpo0IbHBIX U MONIEPEYHBIX BOJTH (HA MOJICIH).

HaGmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKyCTUYECKUI PE30HAHC.

Jlabopamopuusie pabomot u onvimel.

Omnpenenenre 4acTOThl ¥ Mepro/Ia KoineOaHU MaTeMaTHIeCKOT0 MasTHHKA.

OmpeneneHne 4acTOTHl ¥ IEPHOJIa KOJICOaHUI PY>KMHHOTO MasiTHUKA

HccnenoBanne 3aBUCMMOCTH TiepuoAa KojieOaHWN TOJBEIICHHOTO K HHUTH Tpy3a OT
JUTMHEI HATH.

HccnenoBanne 3aBUCHUMOCTH TIEpUOAa KOJIEOAHWH TPYKMHHOTO MAasTHHKA OT MAacCChI

rpysa.
ITpoBepka HE3aBUCUMOCTH TIEpHUOIa KOIeOaHH rpy3a, MOABEIICHHOTO K HUTH, OT MacChl

rpysa.

OnBITHI, TEMOHCTPUPYIONIUE 3aBUCUMOCTh MIEpHOAA KOJICOAHHUH MPYKUHHOTO MasiTHUKA
OT MaccChl I'py3a U )KECTKOCTHU MPYKHUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaeHUSI.

JIEKTPOMATHUTHOE I10JIe M 3JIeKTPOMArHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE MoJje. DJIEeKTPOMarHUTHbIE BOJIHBL. CBONCTBa

JJEKTpOMAarHuTHbIX  BOJH. Illkanma s;mekTpomMarHUTHBIX BOdH. Fcmonbe3oBanue
AJIEKTPOMATrHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DJieKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

BostHOBBIE CBOMCTBA CBETA.

Jlabopamopuusie pabomot u onvimel.

W3ydeHnne CBOMCTB 3EKTPOMAarHUTHBIX BOJH C IMTOMOIIBI0 MOOUIIBHOTO TenedoHa.

CaeToBbl€ sIBJICHHS.

JlyueBas mMonens cera. Mcrounuku cBeta. [IpsmosiMHENHOE pacnpOCTpaHEHUE CBETA.
3atmenus Cosnia u JIynsl. Otpaxenne cBera. [mockoe 3epkano. 3aKOH OTpaKEHHS CBETA.

[Ipenomnenue cBera. 3akoH npenomiieHus ceera. [loaHoe BHyTpeHHEe OTpakeHUE CBETA.
Hcronbs30BaHKE MOTHOTO BHYTPEHHETO OTPAXKEHHS B OITHYECKUX CBETOBOJIAX.

Jlunza. Xon myueit B nmH3e. OnTHueckas cuctema (oToammapaTa, MHUKpPOCKONAa H
Teneckona. ['na3 kak onTudeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Paznoxenune Oenoro csera B crekrp. OnbiTel HbioToHa. CroskeHHE CHEKTPalbHBIX
uBeToB. Jlucnepcus cBera.

Jemoncmpayuu.

[IpsamonuHeiHOE pacipOCTpaHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tonyuenne n3o0pakeHUil B IJIOCKOM, BOTHYTOM W BBITYKJIOM 3epkaniax. [IpemomieHue
CBeTa.

OnTHYECKUN CBETOBOI.

Xon nydeit B cobuparoieit TnH3e.

XoJ ny4deil B pacCEeMBaloIIeH JIMH3E.

[Tony4yenue n300pa>keHHIA C ITOMOUIBIO JTUH3.

[Ipunnun nefictBus goroamnmapaTa, MUKPOCKOTIA M TEJIECKOTIA.

Mopens riasa.

Pa3noxxenue 6enoro ceera B CIEKTp.

[Tommydenue 6emoro cBeTa Mpy CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopmuvie pabomul u onvimol.



HccnepoBanue 3aBUCUMOCTH YIVIa OTPaXEHUs CBETOBOTO Jyda OT yrja HaJcHUS.
N3ydyeHne xapakTepuUCTUK H300paKeHUs MpeaMeTa B IUIOCKOM 3epkaine. VccnemoBaHue
3aBUCUMOCTH YIJIa TPEJIOMJIEHUS CBETOBOIO Jyda OT yIyla MMAaJ€HUs Ha TpaHULEe «BO31YyX-
CTEKJIO».

[Tonyuenne n300pakeHUI C IOMOIIBIO COOMPAIOIICH JTNH3HI.

Onpenenenne GOKyCHOTO paCCTOSHUS M ONTUYECKON CUJIBI cOOUparomiei TUH3bI. OTBITHI
10 Pa3JI0KEHUIO OEJIOro CBEeTa B CHEKTP.

OneITEI TIO BOCHPHUATHIO IIBETA MPEAMETOB IMPH WX HAONIOACHUM Yepe3 I[BETOBBIC
(UITBTPHI.

KBanToBbI€ AIBJICHUS.

Omnbitel Pezepdhopaa u mmanetapuast mosens aroma. Mozens atoma bopa. Mcnyckanue u
NoTJIoNIeHHE cBeTa aToMOM. KBaHThI. JInHeHyaThie CIIEKTPHI.

PannoaktuBHOCTh. Anb(da-, Oera- m ramma-uznydeHus. CTpOEHHE aTOMHOTO sipa.
Hyknonnas mogmens aromHoro sgapa. M3oromsl. PagnoaxtuBHble mpeBpainenus. Ilepuon
noJIypacnaaa aTOMHBIX sIJIep.

SAnepHble peaknu. 3aKOHBI COXPAHEHUS 3apsiIOBOIO U MAaCCOBOTO YMCEIl. DHEPTrusl CBI3U
aToMHBIX saep. CBsa3p maccel U 3Hepruu. Peakuumum cuHTe3a u neneHus suaep. Mcerounuku
sHepruun CosHIA U 3BE3.

Snepnas sHepreruka. JledcTBUS paguoOaKTUBHBIX U3JIYYE€HUN HA )KUBBIE OPTaHU3MBbI.

Jemoncmpayuu.

CrexTpsl U3JIy4eHUs U TOTJIOLIECHHUS.

CrexTpsl pa3nTu4HbIX Ta30B.

CnekTtp Bomopoaa.

Hab6mtonenue TpexoB B kamepe BuibcoHa.

PaboTta cuéTunka MOHU3UPYIOMINUX U3TYICHHM.

Perucrpanus uznydenusi npupoAHBIX MUHEPAJIOB U MIPOTYKTOB.

Jlabopamopuusie pabomot u onvimel.

HaGmroieHre CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB H3ITYICHHUS.

HccnenoBanue TpeKoB: U3MEPEHHUE SHEPTUH YaCTULIBI IO TOPMO3HOMY ITyTH

(o gororpadusm).

W3mepenue paaroakTuBHOTO (oHa.

IToBTOpPHTEIBLHO-00001IAKO LN MOLYIb.

[ToBTOpPUTENBbHO-0000IIAIOMIUKA ~ MOAYAb MpEAHA3HAUYEeH s CHCTEMaTH3alud H
00001IeHNSsT TPEIMETHOTO COACPIKAHMSI U OTIBITA IEATEIHbHOCTH, TPUOOPETEHHOTO MPU U3YUYCHUHU
BCEro Kypca (pu3uKH, a Takxke JJIsl MOArOTOBKHM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
¢du3uke 1151 00yJaroUINXCsl, BHIOPABIINX 3TOT Y4eOHBINH PEaAMET.

[Ipy wu3ydeHMM [NAHHOIO MOAYJS PEAIU3YIOTCA U CUCTEMATU3UPYIOTCS  BHJIBI
NESTEIbHOCTH, Ha OCHOBE KOTOpPHIX oOOecredymBaeTcs JOCTIKEHUE TPEAMETHBIX U
METanpeIMETHBIX IUIAHUPYEMBIX PE3yJIbTaTOB 00ydeHHUs, (HOpMHUpYETCS €CTeCTBEHHO-HAay4dHas
rPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCJEJIOBAHMS SIBICHUM NPUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSMHU OOBSACHATh (U3NYECKUE SBJICHHS, NPUMEHSS IOJyYeHHbIE 3HAHUA,
pemarh 3a7a4u, B T.4. KAYECTBEHHBIE U 3KCIIEPUMEHTAIbHBIE.

[IpyHIMNIHANTBEHO AEATENBHOCTHBIN XapaKTEP TaHHOIO MOYJIS PEAIU3yeTCs 3a CUET TOTO,
YTO 00yYaromnyecs: BBIOTHSIOT 33JaHUsI, B KOTOPBIX MM MPEAJIaraeTcs: Ha OCHOBE MOJYYECHHBIX
3HaHUU pacro3HaBaTh U HAYYHO OOBSICHITH (hU3MUYECKUE SIBICHUS B OKpY’KaloLleH Mpupoje u
MOBCEIHEBHOM JKU3HU; UCTIOJIb30BaTh HAYYHBIE METO/BI HUCCICIOBAaHUS (PU3NUCCKUX SBICHUH, B
T.4. JUIS IPOBEPKU TUIIOTE3 U MOTYYESHUS TEOPETUUECKUX BBIBOJIOB; OOBACHATH Hay4YHbIE OCHOBBI
HanbOoJee BaXXHBIX JIOCTIDKEHUH COBPEMEHHBIX TEXHOJOTHH, HampuMep, MPaKTHIECKOrO
UCIIOJIb30BAaHUS PA3JIMYHBIX HCTOYHMKOB DSHEPrUM HA OCHOBE 3aKOHA IIPEBPALLCHUS U
COXpaHEHHUSI BCEX W3BECTHBIX BUJIOB SHEPTUH.

Kaxnags w3 TeM [aHHOrO MOXAYNs BKIKOYAET HKCIEPUMEHTAIBHOE HCCIEA0BAHUE
obobmaromero xapakrepa. MoayIb 3aBepiiaeTcsi IPOBEACHHEM TUArHOCTUIECKON U OIICHOYHOMN



paboTHI 32 KypC OCHOBHOTO 00IIIeT0 00pa3oBaHMs.

3) IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUsA IMPOI'PAMMBbI
YUEBHOI'O IPEJIMETA «®U3UKA» HA YPOBHE OO0

N3yuenne ¢u3ukum Ha ypOBHE OCHOBHOTO o0OIero oOpa3oBaHHsS HANpPaBJICHO Ha
JTOCTHKEHUE TUIHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTebHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesymprare usydeHuss (U3MKHM HA YPOBHE OCHOBHOTO 0O0mmIero oOpa3oBaHHS Y
obyyaromierocs OyayT chOpMUPOBaHBI CIASAYIOMKUE TUIYHOCTHBIC PE3YJIBTAThl B YACTH:

1. lampuomuueckozo éocnumanus:

- IPOSIBJICHWE MHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUCKON
¢du3nueckoil HayKu;

- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2. I'pasicoanckozo u Oyxo6HO-HPAECMEEHHO20 6OCHUMAHUA:

- TOTOBHOCTh K aKTHMBHOMY YYacTHIO B OOCYXJIEHHUU OOIIECTBEHHO-3HAYUMBIX U
THYECKHUX MPOOIIEM, CBI3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM JOCTHKCHUN (DU3HKHY;

- OCO3HaHHE BaKHOCTU MOPAJIbHO-ITUUYECKUX MPUHLUIIOB B IEATEIHHOCTH YUEHOTO;

3. Icmemuueckozo 6ocnumanu:

- BOCIIPUSITHE 3CTETUUECKHUX KauecTB (PM3NUYECKOM HayKU: €€ TapMOHUYHOIO TOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4. llennocmu nayuno2o no3Hanus:

- OCO3HaHME LEHHOCTH (U3MUYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MUPA,
OCHOBBI Pa3BUTHUSI TEXHOJOTMH, BAXKHEHIIIEH COCTABIISIOIEH KYJIbTYPHI;

- pa3BUTHE HAYYHOU JTHO003HATENFHOCTH, MHTEpPECA K UCCIEA0BATEIHCKON IEATEIHbHOCTH;

5. @opmuposanus Kynromypsl 300p06bA U IMOUUOHATILHOZO ONA2ONOTIYHUUA:

- OCO3HaHME LIEHHOCTH 0E30MacHOro o0pas3a >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BaXXHOCTHU IIPaBUJI O€30MaCHOT0 MOBECHUS Ha TPAHCIIOPTE, HA I0POTax, C ANEKTPUUECKUM
U TETUIOBBIM 000PYZI0OBaHUEM B JOMAITHUX YCIOBUSIX;

- cpopMHUPOBAHHOCTH HaBBIKA pedIIEKCHH, MPU3HAHUE CBOETO MTpaBa Ha OMIMOKY U TaKOTO
JKE MpaBa y JPyroro 4eoBeKa;

6. Tpyooeozo éocnumanusn:

- aKTUBHOE Yy4YacTHE B pEIICHHHM MPAKTUYeCKHX 3amad (B paMKax CeMbH,
o0pa3oBaTeNbHOIl OpraHu3allii, HACEJICHHOrO0 IYHKTa, POJHOTO Kpas) TEXHOJIOTHYECKOW U
COLIMATILHOM HAIIPABJICHHOCTH, TPEOYIOIUX B T.4. U (PU3UYECKUX 3HAHUM;

- HHTEpeC K MPAKTUYECKOMY H3YyUEHUIO Mpodeccuii, CBI3aHHbBIX ¢ (PU3UKON;

7. JKon02uuecKko2o0 eocnumanua:

- OpUEHTallMs Ha NpUMEHeHue (U3MUECKUX 3HAHMM A pelieHus 3afad B oljactu
OKpYKAroIIeW Cpellbl, TUIIAHUPOBAHUS TMOCTYNKOB M OLIEHKH WX BO3MOXHBIX TOCIEICTBUN st
OKpYKalollle cpeibl;

- OCO3HaHHE MI00ATLHOTO XapaKTepa HKOJIOTHUECKUX MPOOIIEM U MyTel UX PEIICHHUS;

8. Aoanmayuu K uzmMeHAIOWUMCA YCI06UAM COUUATLHOU U NPUPOOHOUL CPEObL:

- MOTPeOHOCTh BO B3aUMOJICHCTBUU TMPH BBIMOJIHEHUN WCCICNOBAaHUN U MPOEKTOB
(buznyecKoil HaNPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHUX;

- IOBBINICHUE YPOBHS CBOCW KOMIIETEHTHOCTH 4Yepe3 MNPAKTHUECKYIO NeSTeIbHOCTh;
noTpeOHOCTh B GOPMUPOBAHUN HOBBIX 3HAHH, B T.4. (POPMYJIUPOBATH UJEH, IOHATHUS, TUIIOTE3bI
0 (pu3nvecknx 00BEKTaX U SIBICHUSIX;

- OCO3HaHME NePUIUTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEW B 00JacTH (DU3UKH,
TUTAHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PM3NUYECKUX 3HAHMIA,

- CTpeMJICHUE aHaJU3UpOBaTh U BBIABIATH B3aUMOCBSI3M MPHUPOABI, OOILIECTBA U
HYKOHOMUKH, B T.4. C HCIIOIH30BaHUEM (PH3UIECKIX 3HAHU;

- OIICHKa CBOMX JEHCTBHI C y4€TOM BIIMSHHUS Ha OKPYXAIOUIYI0 CpEeay, BO3MOXKHBIX
TII00ATBHBIX TTOCTIEICTBUN.



METAINIPEJMETHBIE PE3YJIbTATDBI

B pesynbrare wu3ydenus (UMK Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS Y
oOydaromerocss OyayT cOpMUPOBaHBI MeETalpeIMETHBIE pPE3yabTaThl, BKJIIOYAIOIINE
no3HaBarenbHbie Y'Y ][], kommyHukatuBHbie Y'Y [, perynstusueie YV /.

Ilo3naeamenvuvie YY/[

basosvle nocuueckue deticmeus:

- BBISIBIISITh M XapaKTEpHU30BaTh CYIICCTBCHHBIC TMPU3HAKH OOBEKTOB (SBJICHHIA);
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIaccu(UKAIMM, OCHOBaHMS N 0000IIeHus Hu
CpaBHEHUS,

- BBISIBJISITh 3aKOHOMEPHOCTU M MPOTUBOPEUHS B paccMaTpUBaeMbIX (pakTax, NaHHBIX U
HAOIIOICHUSX,, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;

- BBISIBJISITh MPUYMHHO-CJIEICTBEHHBIE CBSI3M MpPHU HU3YYEHUH (PU3MYECKUX SBICHUM U
MPOIIECCOB, TMPOBOAWTH BBIBOABI C HCIOJB30BAHUEM JCAYKTUBHBIX U HHIYKTUBHBIX
YMO3aK/IIOYeHU, BBIIBUTATh TUIIOTE3bI O B3AaUMOCBS3AX (U3NYECKUX BEJIMYHH;

- CAaMOCTOATENBHO BBIOMpATh CIOCO0 pelieHus yueOHol Gpu3ndeckoil 3a1aun (cpaBHEHUE
HECKOJIbKUX BapHaHTOB pELIEHUs, BbIOOp Haubosiee MOIXOIAUIEr0 ¢ Y4ETOM CaMOCTOSATEIbHO
BBIJICTICHHBIX KPUTEPHUER).

basosvle uccneoosamenvckue deticmeusi:

- HCIIOJIB30BATh BOMPOCHI KaK MCCIIEI0BATEIbCKUI MHCTPYMEHT MMO3HAHUS; IPOBOIUTH 11O
CaMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXKHBIA (U3HUECKUH HSKCIIEPUMEHT,
HeOOoJIBIIIOe HccleoBaHne (U3HUECKOTO SIBICHHUS,

- OLICHMBATh Ha MPHUMEHUMOCTb M JIOCTOBEPHOCTh HMH(OPMAINIO, MOTYYEHHYIO B XOJI€
WCCJICTOBAHMSI MITH KCTICPUMEHTA;

- CaMOCTOSITETILHO ~ (pOPMYNIHPOBAaTH  OOOOIIEHUS W  BBIBOJABI IO  PE3yibTaTam
POBEEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHHS,

- IPOTHO3UPOBATh BO3MOXKHOE JalbHENIIee pa3BUTHE (HU3MUECKUX MPOIECCOB, a TAKKe
BBIJIBUTATh TPEIONIOKEHUSI 00 MX Pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Paboma c ungopmayueui:

- IPUMEHATh PA3TUYHbIE METOJIbI, MHCTPYMEHTHI M 3alpoChl MPH IMOUCKE U OTOOpe
WH(pOpMAIUK WM TaHHBIX C YIETOM MPEIOKEHHON yueOHOM PU3nUecKor 3a/1auu;

- aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HMHPOPMAIMIO PA3TUIHBIX
BUJIOB U (hOpM IpeicTaBICHUS;

- CAMOCTOATENIBHO BBIOMpATh ONTHUMAJIbHYIO (DOpMy MpencTaBieHUs HHPOpPMALUU U
WUTIOCTPUPOBATH pellaeMble 3a7aud HECIIOKHBIMU CXEMaMH, AUarpaMMaMy, HHOU rpaduxoi u
X KOMOMHAIUSIMH.

Kommynuxamuenwvie YY/[

Obwenue:

-B Xxo/€ OOCYyXJeHHS Y4YeOHOro Marepuana, pe3ylbTaToB JabOpaTOpPHBIX paboOT u
MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKTaeMOW TEMbl W BBICKA3bIBATh WJICH,
HAaIleJICHHbIE Ha pPelleHue 33/1a4u 1 MO Iep KaHue 0J1aroxenaTelIbHOCTH OOIICHHUS;

- COTIOCTaBJIATh CBOM CYXKICHHUS C CYXKICHUSMHU JIPYTHX YYaCTHHKOB JUAJIOTa,
0oOHapyXHUBaTh pa3Inyle U CXOJCTBO MO3UIUI;

- BBIpOKaTh CBOID TOYKY 3PEHHS B YCTHBIX M MHCBMEHHBIX TEKCTaX; IYOJINYHO
MPEJICTaBIISTh PE3YJAbTAThl BHIMOIHEHHOTO (PU3UYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIeA0BaHNUS,
IIPOEKTA).

Cosmecmuas oessmenbHOCHb (COMPYOHUYECMBO):

- IOHUMATh U UCIIOJIB30BATh MMPEUMYIIECTBA KOMAaHTHOW U WHANBUAYAIBHON paOOTHI IpU
pelieHur KOHKPETHON (hU3UIECKOM MPOOIIeMBI;

- IPUHUMATh LEIU COBMECTHOM JESATEIbHOCTH, OPraHU30BBIBATH JEHUCTBUA IO €€
JOCTHKEHUIO: paclpelesTh poiu, 00CyKIaTh MPOLECCHl U Pe3ylbTaThl COBMECTHON padOThI,
000011aTh MHEHHSI HECKOJIBKUX YEJIOBEK;



- BBIMOJIHATh CBOK 4acTb paboThl, AOCTHras KadeCTBEHHOI'O pe3yibTaTra 10 CBOEMY
HaIMpaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTUMHU WICHAMUA KOMaH[IbL;

-OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOLIMI MPOIYKT 110 KPUTEPHUIM, CAMOCTOSITEIBHO
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

Pezynamuenvie YY/[

Camoopeanuzayus:

- BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX U y4EOHBIX CUTYyalUsX, TPEOYIOIUX Ul PELICHUs
bu3nUecKux 3HaHUH;

- ODUEHTHPOBATLCS B PA3IUYHBIX MOJAXOAaX MNPHUHIATUA PEIICHUH (MHIUBUAYAIBHOE,
NPUHATHE PELICHHS B TPYIIIE, IPUHATUE PEIICHUH IPyIIoil);

- CAMOCTOATENIBHO COCTABIIATh AJITOPUTM pelleHus (U3NYECKOH 3aaud WM IUlaHa
UCCIIEIOBaHUSA C  Y4ETOM HMMEIOIIUXCA PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEeHTHpOBATh NpeAaracMble BapUaHThI pEILICHU;

- IPOBOJIUTH BHIOODP 1 OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

Camoxonmpons:

- JaBaTh OLIEHKY CUTYallUU U MpeyIarath IaH e€ N3MEHEHUS;

- OOBSACHSTH NPUUYUHBI JOCTHKEHUS (HEAOCTHIKEHHSI) PE3yIbTaTOB JIEATEIILHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY;

- BHOCUTh KOPPEKTUBBl B JEATEIBHOCTh (B T.4. B XOJ BBINOJHEHHUS (U3NIECKOTO
UCCIICIOBAaHUS WM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHUBLIMXCS CHUTYallHid,
YCTQHOBJICHHBIX OIIMOOK, BOSHUKIIHNX TPYIHOCTEH;

- OLICHUBATh COOTBETCTBHE PE3YNbTaTa LEIU U YCIOBUSIM.

IOMOUUOHAIbHBLI UHMEIEKTN.!

- CTaBUTbH ce0s HA MECTO IPYroro 4yelioBeKa B XOJE CIOpa WM AUCKYCCHM Ha HAYYHYIO
TeMY, IOHUMAaTb MOTUBBI, HAMEPEHUS U JIOTUKY APYToro.

Ipunsmue cebs u Opyaux:

- IpU3HaBaThb CBOE NPaBO Ha OIMIMOKY MNpH pelieHud (U3NYECKUX 3ahad WM B
YTBEP)KICHHUSIX Ha HAyYHBIE TEMBI M TAKOE XK€ MPaBo APYTroro.

INPEAMETHBIE PE3YJIBTATbHI

7 KJIACC

Ilpeomemmnoie pe3yromamsl 0C60eHUA NPOPAMMBL RO (PuU3UKe K KOHUY 00yYeHus 6 7
Knacce:

- ICTIOJIb30BAaTh MOHATHUS: (QU3MYECKHE M XUMHYECKHE SBJICHUS, HaOIIOJCHUE,
OKCIIEPUMEHT, MOJIeIh, TUIIOTE3a, SAMHULIBI (PU3UMUYECKUX BEIMYWH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOSIHMSL  BemiecTBa  (TBEpIOE, IKHUAKOE, Ta3000pa3HOE), MEXaHHYECKOE JIBUIKECHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHS, PaBHOACWUCTBYIOIIAs CHII,
nedhopmarus (yrnpyrasi, IiacTu4eckasi), HeBECOMOCTb, COOOIIAIONITUECS COCY/IBI;

- paznuyath sBieHUA (AU y3us, TEIIOBOE ABMKEHHUE YAaCTHUI] BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE IBUKEHHE, WHEPIHsI, B3aUMOJICHCTBUE TeJl, PaBHOBECHUE TBEPIBIX
TeN C 3aKperUIEHHON OCBhIO BpAIICHHMs, Tepeaada JaBiICHHs TBEPIBIMH TelaMU, KUAKOCTIMU U
razamu, arMocdepHoe JaBlIeHUE, IUIaBaHHUE TeJN, MPEBPALICHUS MEXaHWYECKOW 3Hepruu) Mo
OMHMCAHUIO WX XapaKTePHBIX CBONCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX TaHHOE
(bu3HYeCcKoe SBICHHUE;

- pacTo3HaBaTh MPOSBICHUE W3YYCHHBIX (DH3UYECKUX SBICHUI B OKPYKAIOIIEM MUPE, B
T.4. (pU3uUecKue sBICHUS B IPUPOJIE: IPUMEPHI ABHKEHUS C PA3IMUYHBIMU CKOPOCTSIMH B KHBOM
U HEXKUBOH MPHUPOJE, NEUCTBUE CHIIBI TPEHUS B MPUPOJE U TEXHUKE, BIUSHHE aTMOC(HEpPHOTrO
JTaBJICHUSI Ha )KMBOW OpPraHu3M, IJIaBaHUE PbIO, pblYard B TeJe YelloBeKa, MPU STOM MEPEBOIUTH
MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKH) (PU3UUECKHIX
SIBJICHUIA;

- ONIUCHIBATh W3YYCHHBIEC CBOWMCTBA TeN U (PU3UYECKHUE SIBICHUS, UCIONB3YS (hHU3HUECKUE



BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BEILIECTBA, BPEMs, MyThb, CKOPOCTb, CPENHSAS CKOPOCTb,
CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tela, CHJIa TPEHHs, JaBlieHHe (TBEPAOro Tema, XKHUIAKOCTH,
ra3a), BbITAJIKMBAIOIIAs CUJIa, MeXaHW4YecKkas padoTa, MOIIHOCTh, IJIEYO CHUJIbl, MOMEHT CHJIBIL,
KO3(QUIMEHT MOJIE3HOTO JIEHCTBHS MEXaHW3MOB, KMHETHYECKas U MOTEHIUAbHAs SHEPrus),
OpU ONHCAHUM MPABWJIBHO TPAKTOBaTh (U3WYECKUN CMBICH HCIONb3YyEMbIX BEJIUYMH, HUX
0003HAUCHHSI U €UHULBI (PU3NUECKUX BEIMYUH, HAXOIUTH (POPMYIIbI, CBSA3BIBAIOIINE JAaHHYIO
¢u3nYeCKyI0 BEIMUMHY C APYTUMHU BETUYMHAMHU, CTPOUTH IpaUKM M3yUYEHHBIX 3aBUCHUMOCTEMN
(U3HYECKUX BEIIUYMH;

- XapaKTepu30BaTh CBOICTBA TeJ, PU3NYECKUE SIBICHUS U MPOLIECCHI, HCIIOIb3Ys MTpaBUiia
CJIOKEHMSI CHJI (BJIOJIb OJJHOM MpsIMOIL), 3aKoH I'yka, 3akoH [lackains, 3akoH Apxumena, npaBuio
paBHOBecHs pblyara (010Ka), «30JI0TO€ MPABUIIO» MEXAHUKU, 3aKOH COXPaHEHHs] MEXaHUYECKOI
PHEpPIUU, MpH 3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa U 3alUCBhIBaTh €ro
MaTEeMaTUYeCKOe BBIPAXKEHUE;

- OOBSCHATH (PU3UUECKUE SBICHMS, MPOLECCHl U CBOMCTBA Tel, B T.4. U B KOHTEKCTE
CUTYyalUi NMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABISITh IPUUUHHO-CIIEICTBEHHBIE CBS3H,
CTpOUTH OOBSCHEHHE M3 1-2 JIOTMYECKHUX IIaroB C MCIOJIb30BaHUEM 1-2 M3y4EHHBIX CBOMCTBa
buznyecKux sIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

- pemlath pacyéTHble 3a7aud B 1-2 JAEHCTBHS, HUCHONb3YysSd 3aKOHBI M (HOPMYIIHI,
CBs3bIBAOIIME (PU3WYECKHE BEIMYMHBI: HAa OCHOBE aHalli3a YCIOBHUS 33aJayd 3alUChIBATh
KpaTKoe YCIIOBHE, MOACTaBIATh (PU3NYECKHE BEJIWYMHBI B (OPMYIBI U TPOBOJUTH PACUETHI,
HAXOJUTh CIIPAaBOYHbIE JaHHBIE, HEOOXOUMbIE I PEIICHUS 3a/1a4, OL[CHUBATh PEATUCTUYHOCTD
NOJYYEHHOU (hrU3UYeCcKON BEIIMUMHBI,

- pacrnio3HaBaTh MPOOJEMBbl, KOTOpPbIE MOXHO pPEIIUTh MPH TOMOIIM (PUINIECKUX
METOJIOB, B OINHMCAaHUU MCCIEAOBAHUS BBIIEIATh IMPOBEPAEMOE IPEANONOKEHUE (TUIIOTESY),
pa3nuyaTth ¥ MHTEPIPETHPOBATH IMOJIYYEHHBIM pe3yiabTaT, HaXOAUTh OIIMOKH B XOJE OIbITA,
IIPOBOAMTD BBIBOJIBI [10 €70 PE3YJIbTATaM;

- IPOBOJUTH OMBITHI MO HAOIIOJEHUIO (PU3NYECKUX SBICHUN MM (PU3HMUECKUX CBOWCTB
Tes: (HOPMYIUPOBATH MPOBEPSIEMbIE MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEII0KEHHOTO
000py/I0BaHus, 3aMUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBOBL;

- BBITOJIHATD TPSIMBbIE U3MEPEHUsI PAaCCTOSIHUS, BPEMEHM, MAcChl Tela, 00bEéMa, CHIIBI U
TEMIEPATYphl C UCMOJIb30BAHUEM aHAJIIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aUCHIBATh MOKA3aHUS
nprOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUH;

- MPOBOANTHL WCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYMHBI OT JAPYTOH C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JBHIKYILLIETOCs Te€la OT
BPEMEHM [BMKEHHS Tella, CHUJIbl TPEHUS CKOJBXKEHHMs OT Beca Teja, KauecTBa o0paboTKu
NOBEPXHOCTEN TE€J1 M HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAAN CONPUKOCHOBEHHUS TEJ, CUIIbI
YIOPYTOCTH OT YAJIMHEHUS MPYKUHBI, BHITAIKMBAIONIEH CUJIBl OT 00BbEMa MOTpYyKEHHOM YacTh
TeJa M OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTU Teja, OT TJIyOWHBI, Ha
KOTOPYIO TOTrPYKEHO TEJO, YCIOBHM IJIaBaHUS TeN, YCIOBUN PaBHOBECHUS phlyara U OJIOKOB,
y4acTBOBaTh B IUIAHMPOBAHUHM YUEOHOTO HCCIIEJOBaHUS, COOMPATh YCTAaHOBKY U BBIOJIHSTH
U3MEpEeHUs, CleAysd MPeANoKeHHOMY IUIaHy, (UKCUPOBATh pe3yNbTaThl MOJYyYECHHON
3aBUCUMOCTH (PU3MYECKUX BEIIMYMH B BUJE NMPEUIOKEHHBIX TaOIMIl U TpauKOB, MPOBOIUTH
BBIBOJIBI 1O pPE3yJIbTaTaM UCCIEAOBAHUS;

- IPOBOJIUTh KOCBEHHBIC M3MEpEHUs (PU3MUECKUX BEIMYUH (IUIOTHOCTH BEIIECTBA
JKUJKOCTU U TBEPJOTO TENA, CHJIA TPEHUS CKOJBKEHUs, JABJICHUE BO3/yXa, BBITAIKMBAOIIAS
CWJIa, ACUCTBYIOIAs Ha MOTPYKEHHOE B JKUIKOCTH TeNO, KOA((UIMEHT MOJIE3HOTO NEHCTBUS
IPOCTBIX MEXaHW3MOB), CJenysl MPEeaOoKEHHOW HHCTPYKIMH: MpPHU BBINOJIHEHUU HU3MEpPEHUi
coOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYEHUE HCKOMON BEJIMYMHBI,

- coOmogaTh TpaBWIa TEXHUKH OE30MAaCHOCTH TIpH pabore ¢ 1abopaTopHBIM
o0opynoBaHueM;

- IMETh MPEJCTaBIIEHUE O MPUHIUNAX ACUCTBUA MPUOOPOB U TEXHUUYECKUX YCTPOMNCTB:
BECHl, TEPMOMETpP, JUHAMOMETpP, COOOIIAIOIIUECS COCYAbI, OApOMETp, phlyar, MOABMKHBIA H



HETOABMKHBIN OJIOK, HAKJIIOHHAS IJIOCKOCTB;

- XapaKTepu30BaTh NPUHIMIBI JCUCTBUS HW3YYEHHBIX NPUOOPOB U TEXHUYECKHX
YCTPOMCTB C UCHOJIb30BAHUEM UX ONHUCAHMS (B T.4.. NOJIIMIHUKH, YCTPOHCTBO BOAOIPOBOJA,
THJIPABIUYECKUN Ipecc, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETpP), HUCHOIb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMBbIC (U3MYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

- MPUBOJIUTh TPUMEPHl (HAXOAWTh MH(POPMALMIO O TPUMEpPax) MPAKTHIECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHUHM B MOBCEAHEBHOM >KM3HU Ui obecreueHus: 6e30MacHOCTH
npu oOpamieHuu ¢ npudopaMM M TEXHUYECKUMH YCTPOWCTBAMM, COXPAaHEHHs 3/10pOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0O TIOBEACHHUS B OKpY KaroIlel cpee;

- OCYILECTBJIATE OTOOp HCTOYHMKOB HH(popManuu B VIHTEpHETE B COOTBETCTBUHU C
3aJaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HUMEIOIIMXCS 3HAHUH M MyTEM CpaBHEHHS
pa3MYHBIX MCTOYHUKOB BBIIEIATH MH(DOPMAIUIO, KOTOpas SBISETCS MPOTUBOPEUMBOM HIIU
MOXeET OBITh HEJJOCTOBEPHOM;

- UCIIOJIb30BATh NPH BBINOJIHEHUH y4EOHBIX 33aJaHUH HAy4HO-IOMYJISPHYIO JIUTEpaTypy
(GU3MUecKOro CcoJepXKaHHs, CIPaBOYHBIE MaTepHalibl, pecypchl ceTu VHTepHeT, BIAAETh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHUs HH(OpPMAnUM W3 OJHOM 3HAKOBOU
CHCTEMBI B JIPYT'YIO;

-c0371aBaTh COOCTBEHHbIE KpaTKUE MHCbMEHHBIE M YCTHBIE COOOINEHHUS Ha OCHOBE 2-3
UCTOYHHUKOB HMH(pOpMAIMU, B T.4. MyOJMYHO NMPOBOAMTH KPAaTKUE COOOILICHHS O pe3ysbTarax
IPOEKTOB MM Y4EOHBIX HCCIEJOBAaHUM, MPU 3TOM TIPAaMOTHO HCHOJIb30BaTh H3Y4YEHHBIN
NOHATUIHBIN anmapaT Kypca (PU3HMKH, COITPOBOKAATH BBICTYIUICHUE MPE3EHTALIUEH;

- IpY BBINIOJHEHUH Y4EOHBIX MPOEKTOB M MCCIEJOBAHUMN paclpelesaTh 0OS3aHHOCTU B
Ipynne B COOTBETCTBUU C IIOCTaBICHHBIMH 3a/layaMH, CJICOUTHh 32 BBINOJHEHHEM IUIaHA
NeMcTBUM, OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JAEATENBHOCTb TIPYMNIbI, BBICTpaUBaTh
KOMMYHHKAaTHBHOE B3aUMOJCHUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIINX.

8 KUIIACC

Ilpeomemmnoie pe3yromamsl 0C60eHUA NPOCPAMMBL NO (PuU3UKe K KOHUY 00yueHus 6 8
Knacce:

- HCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUYKEHHUE aTOMOB U
MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTALTUICCKIE H aMOP(HBIE TEJa, HACBIICHHBIN
U HEHACBHIIICHHBII Map, BIAXHOCTh BO31yXa, TEMIIEpaTypa, BHYTPEHHSS SHEpPrusi, TEIJIOBON
JIBUTATENb, SJIEMEHTAPHBIN JJIEKTPUUECKUN 3apsil, 3JIEKTPUUECKOE I0J€, MPOBOAHUKH U
JURJIEKTPUKHU, TIOCTOSTHHBIN 3JIEKTPUUECKUM TOK, MAaTHUTHOE T10JIE;

- pa3nuyath sBIEHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHE, TeIUIonepeaaya, TErIoBOe
paBHOBECHE, CMauyuBaHUE, KANWUISIPHBIE SBJICHUS, HCIApeHHe, KOHJIEHCAllUs, IUIaBlICHUE,
KpUCTAIIM3aIus (OTBEpJEBaHUE), KUIICHUE, TeIulonepenadya (TerionpoBOIHOCTh, KOHBEKIIUS,
U3ITyYEHHUE), IJIEKTpU3alMsl Tell, B3aUMOJACHCTBUE 3apsAIoB, NEHCTBUS AJIEKTPUUYECKOTO TOKa,
KOPOTKO€ 3aMbIKaHUE, B3aMMOJICHCTBIE MAarHUTOB, ACMCTBUE MarHUTHOTO MOJISI HA MPOBOJIHUK C
TOKOM, 3JIEKTPOMAarHuTHAash WHIYKIMS) 10 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JAHHOE (PUINIECKOE SBIICHUE;

- pacro3HaBaTh MPOSIBICHUE W3YYEHHBIX (PU3MUECKUX SBICHUI B OKPYKaIOIIEM MUDE, B
T.4. (U3NYECKUE SBIICHUS B MPHUPOJC: MOBEPXHOCTHOE HATSKCHUE M KANUJUISPHBIC SBJICHUS B
IpHUpoie, KPUCTAILIBI B MpUpoae, uznydeHue ColiHla, 3aMep3aHue BOJIOEMOB, MOPCKHUE OpU3BL,
o0Opa3oBaHHe pOCHI, TyMaHa, UHEsl, CHETa, JIEKTPHUECKUE SIBICHUS B aTMOC(epe, JIEKTPUIECTBO
JKUBBIX OPraHU3MOB, MarHUTHOE MoJjie 3eMJid, Japeld MOII0COB, pPOJb MAarHUTHOTO TOJS JUIS
JKU3HU Ha 3emiie, TOJSIPHOE CHSIHHE, IIPH STOM MEPEBOANTH MPAKTUYECKYIO 33/1ady B y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH ) (U3HUECKUX SIBICHH;

- ONIUCHIBATh W3YYCHHBIEC CBOWCTBA TeN U (PHU3UYECKHUE SIBICHUS, UCIONB3YS (hHU3HUECKUE
BEJIMYMHBI (TemIepaTypa, BHYTPEHHS SHEpPIHsi, KOJIMYECTBO TEIUIOTHI, YAeNbHas TeIIOEMKOCTh
BEIIECTBa, YJAeNbHAas TEIJIOTa IUIABJIICHUS, YAETbHAS TEIUIOTa MapooOpa3oBaHMs, YAelbHas



TEIUIOTAa CropaHusl TOIUIMBA, KOA(D(UIMEHT TMONe3HOr0 MAEWCTBUS TEIUIOBOW MAIlMHBI,
OTHOCHUTEJNIbHAsl BIAXHOCTh BO31yXa, D3JEKTPUYECKUM 3aps, CWiIa TOKa, 3JIEKTPUYECKOE
HaNpsDKEHUE, COMPOTHUBIICHHE NPOBOJHMKA, YNEIbHOE COINpPOTHUBIEHHE BellecTBa, paboTa u
MOIITHOCTb JIEKTPUUYECKOTO TOKA), MPH ONMHUCAHUM MPABUIBHO TPAKTOBATh (PM3MUECKUH CMBICI
HCIIOJIb3YEMBIX BETMYHMH, 0003HAUYCHUS U €UHUIIBI PU3NYECKUX BEIHYUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIME JAHHYIO (DU3MYECKYI0 BEIMYUHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTH Trpaduxu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYUH;

- XapaKTepu30BaTh CBOMCTBA TeJ, (U3NYECKUE SBICHUS M NPOIECCHl, HCIIOJB3YS
OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKONM TEOPUM CTPOEHUS BELIECTBA, IMPUHIIHUII
CYNEpHO3UIMH NoJIel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUs 3apsaja, 3akoH Oma ais
ydyacTka uenu, 3akoH Jxoyns-JIeHma, 3aKkOH COXpAaHEHWs DSHEpPruM, IpU 3TOM YMETh
(dbopMynHUpOBaThH 3aKOH U 3aIIMCHIBATh €0 MATEMaTHYECKOE BhIPAKEHHE;

- 00BACHATH (PU3MYECKUE MPOIECCHl U CBOMCTBA TeJ, B T.4. U B KOHTEKCTE CUTyalui
IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh INPUUYMHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH
00bsCHEHHE U3 1-2 JIOTMYECKHMX MIAaroB C MCHOJb30BaHWEM 1-2 H3Y4EHHBIX CBOWCTBA
bu3nUecKux SBICHUM, GPU3NIECKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;

- pemaTth pacu€THbE 3ajadyud B 2-3 NEUCTBHUS, HCIOJB3yS 3aKOHBI W (HOPMYIIBI,
CBSI3bIBAIOIME (DU3MUYECKUE BEIWYMHBI: HAa OCHOBE aHAJM3a YCJIOBHUS 3aJauyd 3alHChIBaTh
KpaTKOE YCJIOBHE, BBISBJISATH HEJOCTATOK JAHHBIX Ui PEIIeHUs 3aJaud, BbIOUpaTh 3aKOHBI U
dopmynbl, HEOOXOAUMBIE ISl €€ pelieHHs, MPOBOAUTH Pacuy€Thl M CPABHUBATH IOJIYYCHHOE
3HaYeHNe PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;

- pacrio3HaBaTh MpPOOJIEMBI, KOTOPhIE MOXHO pEIIUTh MPH TMOMOUIM (PU3HUECKUX
METO/IOB, HCIIOJIb3Ysl OINHCAHME HCCIAEHOBAHUsS, BBIIEIATH IPOBEPAEMOE MPEANOIOKEHHE,
OLICHMBATh MTPaBUJIBHOCTh MOPSAKA POBEACHUS UCCIEI0BaHUS, IPOBOUTH BBIBOBI;

- IPOBOJUTH OMBITHI MO HAOIIOJEHUIO (U3NYECKUX SBICHUN MM (PU3HMUECKUX CBOWCTB
TeN (KamWwUISIpHBIE SIBJICHUS, 3aBUCUMOCTH JIAaBJCHHUS BO3JyXa OT e€ro o0bEMa, TemIeparypsl,
CKOpPOCTH IIpollecCa OCTBIBAaHUS M HAarpeBaHUs NpPH H3JIYYEHUH OT [BETa H3JIy4arolen
(morjomaIe) MOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJABI OT TEMIIEPATyphl XKHUIKOCTH U
IO €€ TOBEPXHOCTH, IJIEKTPU3ALMS TEI W B3aWMOJCHCTBHUE JIJIEKTPUUYECKHUX 3apsoB,
B3aMMOJICMCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJlW3alllsl MAarHUTHBIX IIOJIEW IOCTOSHHBIX
MarHuTOB, JE€WCTBUS MAarHUTHOI'O IOJISI Ha IPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMAarHuTa,
CBOWCTBA  OJIEKTPOJBUTATEN  IOCTOSIHHOTO  TOKa):  (OpMYJIHpOBaTh  IpOBEpsSEMbIe
MPENIOJIOKEHNS, COOMpPaTh YCTAHOBKY W3 IMpPEAJIOKEHHOro 00OpYAOBaHHUS, OINUCHIBATH XOJ
OTIbITa U POPMYJIUPOBATH BHIBOJIBI;

- BBIIIOJIHATh NPSIMbIE U3MEPEHHUsI TEMIIEpaTypbl, OTHOCUTEIBHON BIIAJKHOCTH BO3/yXa,
CHJIBI TOKA, HAIPsDKEHUS C MCIOJIB30BAaHHEM aHAJOTOBBIX NMPHUOOPOB M JATYUKOB (PU3MUECKUX
BEJIMYMH, CPAaBHUBATH PE3YJbTAaThl U3MEPEHUI ¢ yUETOM 3a/1aHHON a0COIIOTHON MOTPEUTHOCTH;

- POBOJUTH HUCCIIEJIOBAHHE 3aBUCUMOCTU OIHON (DM3MUECKON BEIMYMHBI OT OPYTOH C
UCIIOJIb30BAaHUEM TPSAMBIX H3MEpEHUil (3aBUCHUMOCTh COIPOTUBIEHUS TMPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIU NONEPEYHOI0 CEUYEHUs U YAEIBHOIO CONPOTHUBIIEHUS BELECTBA IIPOBOJHMKA,
CHJIBl TOKa, WAYLIEro 4Yepe3 IPOBOJHUK, OT HANPSDKEHUS Ha NPOBOJAHUKE, MCCIIEIOBAaHUE
IOCJIEAOBATENbHOIO M MAapajuIeIbHOIO  COEIMHEHUH  NPOBOJHUKOB):  IUIAHUPOBATH
UCCIIEIOBaHKE, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUSI, CIIeAys NPEII0KEHHOMY IIJIaHy,
(UKCUpPOBaTh pe3yNbTaThl MOJYYCHHON 3aBHCHMOCTH B BUAE TaONMIl U TpaduKOB, MPOBOAUTH
BBIBOJIBI 1O PE3YyJIbTaTaM UCCIEAOBAHUS;

- IPOBOJIUTh KOCBEHHbIE HM3MEpeHHs] (U3NUYECKUX BEIWYMH (yIeNbHas TEIUIOEMKOCTh
BEIIECTBAa, CONPOTUBJICHHE TMPOBOJHUKA, paboTa W MOIIHOCTh JJIEKTPUYECKOIO TOKA):
IUTAHUPOBATh M3MEpPEHHs, COOMPATh IKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEIYS MpPEII0KEHHOU
WHCTPYKIUH, U BBIYUCIISATh 3HAYEHHUE BEJINYUHBI;

- co0moaTh MpaBUja TEXHUKH O€30MacHOCTH mNpu  pabore ¢ JabopaTOpPHBIM
o0opy0BaHUEM;

- XapaKkTepu30BaTh NPUHIMIBI JCUCTBUS HW3YYEHHBIX NPUOOPOB U TEXHUYECKHX



YCTPOMCTB C MCIOJNB30BAaHUEM HMX OMHCAHUS (B T.4.. CHCTEMa OTOIUIEHUS TOMOB, THTPOMETD,
napoBas ~ TypOMHA,  aMIepMeTp, BOJbTMETP, CUYETUMK  DJCKTPUUYECKOM  SHEpPruH,
3JICKTPOOCBETUTEIIbHBIC ~ MPUOOPBI,  HarpeBaTeNbHBIE  JJICKTPONPHOOPH  (TIpUMEDPHI),
AIIEKTPUYECKUE TPEAOXPAHUTENH, SJIEKTPOMATrHUT, OSJIEKTPOJABUTraTeldb IOCTOSHHOTO TOKA),
UCIIONB3YSl 3HAHHUA O CBOMCTBaxX (U3MUECKUX SBIEHUN U HeoOXoaumble (U3HUECKUe
3aKOHOMEPHOCTH;

- pacrmo3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOWCTBA W H3MEpPUTENbHbIE MPHUOOPHI IO
cXeMaM M CXEMaTHYHbIM pPHCYHKaM (PKUAKOCTHBI TEPMOMETpP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATEIh BHYTPEHHETO CrOpaHMs, AJIEKTPOCKON, PEOCTaT), COCTABISATH CXEMbI
AIIEKTPUUYECKUX IIeTel ¢ TOCIeJOBATEIbHBIM U MapajuleJbHBIM COCIUHEHUEM 3JEMEHTOB,
pasnuyas ycloBHbIE 0003HAYEHUS SJIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

- IPUBOJUTH TMPUMEPHl (HAXOAWTh WHPOPMAIMIO O MPUMEPax) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3UYECKUX 3HAHWM B MOBCEJIHEBHOM XU3HU JUIsl o0ecrieueHus: 0e30MacHOCTH
npu oOpamieHud ¢ NpuOOpaMH U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/J0pOBbS H
COOIIOZICHHSI HOPM SKOJIOIMYECKOT0 TIOBEJICHUS B OKPYKAIOIIel cpelie;

- OCYILIECTBIIATH MOUCK HH(pOpMauu (HU3NIECKOro cojiepkanus B IHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAaHUW U TYyTéM CpaBHEHUS JOMOJIHUTEIBHBIX HCTOYHHMKOB BBIICNATH
UH(OPMALINIO, KOTOPasi SBJISAETCS IPOTUBOPEUMBOI UM MOKET OBITH HEIOCTOBEPHOM;

- MCIIOJIb30BaTh MPU BBHIMOJIHEHUH YYEOHBIX 3aJaHUI HAay4HO-TIOMYJSPHYIO JIUTEPATYpPy
(GU3MUeCKOro CcoJepXKaHHs, CIPaBOYHBIE MaTepHalibl, pecypchl ceTu VHTepHeT, BIAAETh
npuéMaMyd KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HH(OpMANMU W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYT'YIO;

- co3/1aBaTh COOCTBEHHBIC IHMCHMEHHBIE M KpAaTKUE YCTHBIC COOOIICHHS, 00001mas
UHPOPMALIMIO W3 HECKOJIBKMX HCTOYHHUKOB, B T.4. IYOJMYHO TMPEACTABISATh PE3YIbTaThl
MPOEKTHON WJIM HCCIEeNOBAaTEIbCKOW NEATENbHOCTH, IMPU HSTOM TPaMOTHO HCIIOJIb30BATh
U3y4eHHBIN MOHATUHHBIN anmapar Kypca (pU3HKH, COPOBOXIATh BBICTYIICHHE MTPE3CHTAIHCH;

- IpA BBIIIOJHEHUH Y4YEOHBIX MPOEKTOB U HCCIENAOBaHUN (PU3UUYECKHX IMPOILIECCOB
pacrpenenaTs 0043aHHOCTH B TPYIIE B COOTBETCTBHH C TIOCTABICHHBIMH 33J]auaMH, CIEAUTH 3a
BBIMIOJTHEHUEM IUIaHAa JEUCTBUH M KOPPEKTUPOBATH €ro, OLIEHMBATh COOCTBEHHBIM BKJAJ B
NeSITeIbHOCTh  TPYIIBI, BBICTPaWBaTh KOMMYHHKAaTHBHOE B3aUMOJICHCTBHE, MPOSBIISA
TOTOBHOCTb pa3peiaTs KOHQIUKTHI.

9 KJIACC

IIpeomemmnoie pe3yiomamsl 0C60EHUA RPOZPAMMbBL O (pu3uKe K KOHuy o0yyenus ¢ 9
Knacce:

- UCIIOJIB30BAaTh IIOHATHA: CHCTEMaA OTC‘-IéTa, MaTcpHualibHad TOYKaA, TPACKTOPUA,
OTHOCHUTEJIFHOCTh MEXaHMYECKOTO NBWKCHHUS, Nedopmanus (yrmpyras, IUIacTHUEcKas), TpEeHHeE,
[EHTPOCTPEMUTEIHPHOE YCKOPEHHE, HEBECOMOCTh U TEPErpy3Kd, IEHTP THKECTH, aOCOIIOTHO
TBEP/IOE TEJNO, IICHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKUE KOJICOAHUS U BOJIHEI,
3BYK, HH(Pa3BYK U yJIbTPA3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI, LKA 3JIEKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JTaJbHO30PKOCTh, CIIEKTPHI UCITYCKaHUS W TIOTJIONICHUS, abda-, OeTa- u
raMma-us3JIydCHUs, U30TOIIbI, AACpHAasA SHCPIrCTHUKA,

- pa3nuyath sBICHHS (PaBHOMEPHOE W HEPAaBHOMEPHOE NPSIMOJIMHEHHOE JBHKCHHE,
PaBHOYCKOPEHHOE TMPSIMOJMHEHHOE [BIKEHHE, CBOOOJHOE TAJCHHE TEN, pPaBHOMEPHOE
JBW)KEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE TeJI, PEaKTHBHOE [BUKCHHE, KOJIeOATEIbHOE
JBIDKEHUE (3aTyXalolle M BBIHY)KICHHbIE KOJEOaHUs), pPE30HAHC, BOJHOBOE JBIKEHHE,
OTpaKEHHE 3BYyKa, MPSMOJMHEWHOE paclpOCTpaHEHHE, OTPaXCHHWE W MPEJIOMIICHHE CBETa,
MOJTHOE BHYTPEHHEE OTpPaKEHHE CBETa, pa3joKeHHe Oeloro CBeTa B CIEKTP U CIIOKEHUE
CTHIEKTPAIBHBIX IIBETOB, JMCIIEPCUSI CBETA, ©CTECTBEHHAs PaIMOAKTHBHOCTh, BO3HUKHOBEHHE
JMHENYaTOro CIEKTpa M3JIY4YeHMs]) IO ONUCAHUI0 MX XapaKTepHBIX CBONCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3UIECKOE SBICHHE;

- pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUECKUX SBICHUN B OKpYXKarolieM mMupe (B



T.4. (pu3Myeckue SBJICHUS B IPUPOJIE: MPHIMBBI U OTIUBBI, JBIKeHHE MaHeT ColHeyHOM
CHCTEMBI, PEAKTUBHOE JIBUKCHHE JKMBBIX OpPraHU3MOB, BOCIPHUATUE 3BYKOB >KUBOTHBIMH,
3eMJIETpSACEHUE, CEHCMHUYECKHE BOJIHBI, IIyHAMH, 3XO, I[BETa TeJl, ONTHYECKHE SBJICHUS B
npupoje, OWOJIOTHYECKOe JeWCTBUE BHIUMOIO, YIbTPa(HOIETOBOIO M PEHTICHOBCKOTO
U3ITy4YeHUHN, €CTEeCTBEHHBIH paJWOaKTUBHBIM (OH, KOCMHUYECKHE JIyud, pPaTdOaKTHUBHOE
U3Jy4eHUE NPUPOIHBIX MHUHEPAIOB, ACHCTBUE PAAMOAKTHUBHBIX M3JIyUCHHH Ha OpraHu3M
YyelioBeKa), PH 3TOM NEPEBOAUTH MPAKTHUUECKYIO 3a7auy B y4e€OHYIO, BBIICIATH CYIIECTBEHHBIE
CBOIiCcTBa (TpU3HAKK) GUINIESCKUX SIBIICHUM;

- OIUCHIBATh W3YYEHHbIE CBOMCTBA TeN U (PU3UYECKHE SIBICHUS, UCIOB3YS (hHU3HUECKUE
BEJIMYMHBI (CPEIHsSA U MCHOBEHHAsI CKOPOCTh Tella IPU HEPABHOMEPHOM JBM)KEHUH, YCKOPEHHE,
nepeMenieHre, MyTh, YIioBas CKOPOCTb, CHJIa TpPEHHUS, CHJIa YINPYroCTH, CHJIA TSIKECTH,
YCKOpEeHHE CBOOOJHOTO MAaJIeHHs, BEC Tella, MMITYJIbC Telld, MMITYJIbC CHIIbI, MEXaHW4ecKas
paboTa M MOIIHOCTh, MOTEHIMAbHAS 3HEPIHsl Tela, MOJHATOTO HaJl MOBEPXHOCTHIO 3E€MIIH,
NOTEHIMAJIbHAS SHEPTHsl CXKATOM NPYKUHBI, KHHETHUYECKasi SHEPrusi, MOJHAs MeXaHW4ecKas
SHEprusi, Mepuoj M 4YacTtoTa KoyieOaHWil, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IOKa3aTelb NPEIOMIICHUS CPeIbl), MPU OMHMCAHUM MPABHIIBHO TPAaKTOBAThH
buznyecKuit CMBICT UCIHOIb3YEMbIX BEIMYUH, 0003HAUYECHUS U €TUHUIIBI (PU3MUYECKUX BEIHUHUH,
HaXOJIUTh (OPMYIIBI, CBS3BIBAIONINE JaHHYIO (PU3UUECKYIO BEIIMYMHY C JAPYTMMHU BEIHMUYHMHAMH,
CTPOUTH TpapUKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

- XapaKTepu30BaTh CBOWCTBA Tel, (PM3UYECKHE SIBICHUS U MPOIECCHI, UCIIONB3Ys 3aKOH
COXPAaHEHHUsI SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHsI, MPUHIUI CYMEPIO3ULUN CHJI, TPUHLIUIT
oTHOcUTeNnbHOCTH ['anmuies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUS MMITYJIbCa, 3aKOHBI
OTpPaXKCHUsSI U MPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHUS 3apsAJ0BOIO M MAacCOBOTO 4YHCEN MpHU
SJIEPHBIX PEAKIHUAX, MPH 3TOM (OPMYIMPOBATH 3aKOH M 3alUChIBATH €r0 MaTeMaTHYecKOe
BBbIpaXKCHHE;

- OOBSACHATH (PU3HUECKUE TPOLECCHl U CBOWCTBA TEJ, B T.Y4. U B KOHTEKCTE CUTYyallUil
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh NPUYUHHO-CIECICTBEHHBIE CBA3H, CTPOUTH
o0BbsicCHEHHE W3 2-3 JIOTMYECKUX INAaroB C HCHOJb30BaHMEM 2-3 HU3YUEHHBIX CBOICTBa
buznyecKuX SIBICHUN, PU3NYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEI!;

- pemath pacyE€THBIE 3a/1a4M (ONMMUpAIOLIUECS HA CUCTEMY U3 2-3 ypaBHEHHUM), UCIIOJIb3YS
3aKOHBI U (POPMYIIBI, CBSI3BIBAIOILIUE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHallM3a yCIOBUS 3a7aun
3aMMChIBaTh KPAaTKOE YCJOBUE, BBISBIATH HEJOCTAIOIINE WM M30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHBI M (QOpPMYJbl, HEOOXOIUMBIE [UIsl PEHICHUs, MPOBOAUTH pacuy€Tbl M OLEHUBATh
PEATMCTUYHOCTD MOJYYSHHOTO 3HAUCHHS (PU3NYECKON BETMUHHBI,

- pacrio3HaBaTh MPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh IPH TOMOIIM (PUINIECKUX
METOJIOB, HCIOJb3Yysl OIIMCAHUE HCCIIEI0BaHMS, BBIIEIATh IPOBEPSEMOE IIPENAIIONIOKEHUE,
OLICHUBATh MPaBWJIBHOCTh TMOpSAKAa TMPOBEACHUSI HCCIENOBAaHUS, IPOBOJIUTH BBIBOJBI,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOAEHUI U OIBITOB,;

- IPOBOJUTH OMBITHI MO HAOIOJEHUIO (PU3NYECKUX SBICHUN MM (PU3HMUECKUX CBOWCTB
Tes (M3ydeHue BTOporo 3akoHa HpioTOHA, 3aKOHA COXpaHEHHUsl YHEPTUH, 3aBUCUMOCTh TepHoa
KoJie0aHUM MPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYABI MaJlbIX KoJieOaHui, MPsIMOIMHEIHOE pacpOCTPaHEHUE CBETA, PasIoKeHHe Oenoro
CBETa B CIIEKTP, U3yUYE€HUE CBOMCTB M300pa’keHUsI B IUIOCKOM 3€pKajieé U CBOMCTB M300paskeHuUs
npeaMera B coouparoliei JIuH3e, HaOIroieHUe CIUIOMIHBIX U IMHEHYaThIX CIEKTPOB H3JIyUeHUS):
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyI0BaHUS, OMMCHIBATH XOJI
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

- IPOBOJUTH TPU HEOOXOIUMOCTH CEpPHUI0 MPSIMBIX H3MEPEHUU, Omperenss cpenHee
3HaUEHUE U3MEPSEMON BeTHMYUHEI ((DOKYCHOE PacCTOSIHUE COOHMpAIOIIeii TMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIIBLHOTO MPUOopa);

- IPOBOJIUTH HCCIICJIOBAaHUE 3aBUCHUMOCTEH (PU3MYECKMX BEIMYMH C HCIOJIH30BAHUEM
OPSIMBIX M3MEPEHUH (3aBUCMMOCTb MYTH OT BPEMEHH IpPHU PaBHOYCKOPEHHOM JBIKEHUU 0e3
HAuaJIbHOM CKOPOCTH, TMepHoAa KojeOaHHM MaTreMaTH4ecKoro MasTHHKA OT JJIMHBl HUTH,



3aBHCHMOCTH yTjla OTpa)K€HUsl CBETa OT yrJja MaJeHHs U yIriia IpeJoMIICHUs OT yriia MaJeHus):
IUTAHUPOBATh MCCIEAOBAHUE, CAMOCTOSTEIILHO COOMpaTh YCTAaHOBKY, (PMKCUPOBATH PE3YIbTATHI
MOJIyYEHHOW 3aBHUCHUMOCTH (PU3MYECKUX BEIMYMH B BHUAE TaOMUI] U TpaduKOB, IPOBOAUTH
BBIBO/JIBI 110 PE3YJIbTaTaM HCCIICIOBAHMS;

- IPOBOJUTh KOCBEHHbIE H3MEpeHUs (U3MYECKUX BEJIWYUH (CpPeoHssi CKOPOCTh H
YCKOpEHHE Tella TpH PABHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHHE CBOOOIHOTO TMaJCHHS,
KECTKOCTD MPYXKUHBI, KOOPOUIUEHT TPEHUS CKOJIBXKEHHsI, MEXaHHueckas paboTa U MOIIHOCTb,
4acToTa M Mepuoj] KojaeOaHui MaTeMaTHUeCKOTO U MPYKHHHOTO MasTHUKOB, ONITHYECKas CHJIa
cobuparomeid  JUH3BI, PAJWOAKTHBHBIA  (OH): IJIAHUPOBATH HM3MEpPEHHUs, coOMpaTh
OKCIIEPUMEHTAJIbHYI0 YCTAHOBKY U BBITIONHATH U3MEPEHHUS, CIIEAYS MPEITI0KEHHOM HHCTPYKIIUH,
BBIUMCIISATH 3HAUEHHUE BEJIMUMHBI U aHATU3UPOBATh MOJYyYEHHbIE PE3YyIbTaThl 'c YIETOM 3aJaHHON
[OTPELIHOCTH U3MEPEHU;

- coOmogaTh TpaBWIa TEXHUKH OE30MAaCHOCTH TIpu  pabore ¢ 1abopaToOpHBIM
o0opynoBaHueM;

- pa3nuyaTh OCHOBHbIE NPHU3HAKKM H3YYEHHBIX (U3NYECKUX MOJENel: MarephalibHas
TOUYKa, a0CONIOTHO TBEPOE TENI0, TOUCYHBI MCTOYHUK CBETA, y4, TOHKAs JIMH3A, TUIaHETapHast
MoJieIb aTOMa, HYKJIOHHAasl MOJIeIb aTOMHOTO S]Ipa;

- XapaKTepu30BaTh TMPUHIUIBI JCUCTBUS W3YYCHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C UCMHOJb30BAaHUEM HUX ONHUCaHUA (B T.4.. CIMJIOMETp, AATYUKU TOJOKEHUS,
paccTOsSTHUST W YCKOPEHHUs, pakKeTa, 3XOJIOT, OYKH, MEepHCcKol, (oToamnmapar, ONTHYESCKHE
CBETOBOJIbI, CHEKTPOCKOI, J03UMETp, kamepa BuibcoHa), HCmonb3ys 3HaAHUS O CBOMCTBax
(bu3nUecKux sBICHUH U HEOOXOUMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

- HCIIOJIb30BAaTh CXEMbl M CXEMAaTHYHbIE PUCYHKU U3YUEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENbHBIX MPHOOPOB U  TEXHOJOTMYECKUX TPOIECCOB TMPH PEHICHHH Y4eOHO-
MPAKTUYECKHX 3a7ay, ONTUYECKHE CXEMbl JJISl IOCTPOEHUSI N300pakeHUH B IJIOCKOM 3€pKaje U
coOuparoIie JTHH3E;

- MPUBOJIUTh TPUMEPHl (HAXOAWTh MH(POPMALIMIO O TPUMEpPax) MPAKTHIECKOTO
UCIIOJIb30BaHUs (PM3NYECKUX 3HAHUM B MOBCEAHEBHOM >KM3HU Ui obecrieueHus: 6e30MacHOCTH
npu obOpaiieHud ¢ npuOoOpaMu M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3/10pOBbI U
COOIOZICHHSI HOPM KOJIOTHYECKOTO TIOBEJICHUSI B OKPYKAIOIICH Cpelie;

- OCYILIECTBIIATh TMOUCK HHPopManuu B VIHTepHETe, CcaMOCTOATEIbHO (QOPMYITUPYS
MOMCKOBBIN 3aMpoc, HAXOIUTh MYTH OMPeACIICHUs JOCTOBEPHOCTH MOTy4YeHHONW nH(OopMaluy Ha
OCHOBE UMEIONINXCS 3HAHUN U TONOJHUTENIbHBIX HUCTOYHUKOB;

- HCIIOJIB30BATh MPHU BHITIOTHEHUH YYEOHBIX 3a/laHUN HAYyYHO-MOMYJISIPHYIO JTUTEPaTypy,
CIpaBOYHBIE MaTepHalibl, pecypcbl cetu MHTepHeT, BiageTh NpuéMaMH KOHCIEKTHPOBAHUS
TeKcTa, mMpeodpa3zoBaHus HHGOPMAITUHU U3 OJJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;

- cO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIE COOOIIEHUS HAa OCHOBE MH(OpPMAIHI
U3 HECKOJIBKUX HWCTOYHUKOB, IYOJIMYHO TPEICTABISITH PE3YNbTAaThl MPOCKTHOW WIH
HCCJIEN0BATENBCKON IEATEIbHOCTH, IPU 3TOM IPAMOTHO UCIIOJIb30BAaTh U3YUYEHHBIN MOHSITHUIHBINA
anmapar u3y4aeMoro pasjaena GU3MKH U COMPOBOXKIATh BBICTYIUICHUE MPE3CHTAlUEH ¢ yI4EToOM
OCOOEHHOCTEHN ayTUTOPUH 00 YIAFOIIIHXCS.






CTPYKTYPA ITPOI'PAMMBI

Pa3nensl mporpamMmbl COOTBETCTBYIOT PEKOMEHIOBAHHBIM VHCTUTYTOM CTpareruu
pa3BuTHs oOpazoBanuss mno DenepanbHbIM  oOpaszoBaTenbHBIM mporpammam  OO0OO,
pacripefiesieHsl 10 rojaM OOy4YeHHsI B COOTBETCTBUHU C YTBEP)KJICHHBIM Ha METOIUYECKOM
coBemanuu yyurenent Y MK

KoJsun4yecTBo 4acos
Conep:xxaHue nporpamMmsl

7 Knacc
®u3rKa 1 ee polib B MO3HAHUH OKPYIKAIOIIETO MUPA 6
IlepBoHavasibHBIE CBEICHUSI O CTPOCHUU BEILIECTBA 5
JIBMKeHHE U B3aMOJICHCTBHUE TEI 21
JlaBneHue TBEpABIX TEII, KUIKOCTEN U Ta30B. 21
PaGota u MOITHOCTE. DHEPTHS. 12
PesepBHOE Bpems 3
Bcezo 68

8 knacc
TenoBeIe SIBIICHUS 28
DJIEKTPUUYECKUE U MATHUTHBIC SIBJICHUS 37
PesepsHOe Bpems 3
Bcezo 68

9 knacc
[ToBTOpEHHE 4
MexaHudeckue sIBISHUS 40
MexaHndeckue KoJeOaHus U BOJHEI. 15
DIIEKTPOMArHUTHOE TOJIE M 3JIEKTPOMArHUTHBIE BOJTHBI 6
CBeTOBBIE SIBJIEHHS 15
KBaHTOBBIC ABICHUS 17
[ToBTOpHUTENTEHO-0000IIAIOIIHI MOTYITH 5
Bcezo 102
3a Kypc OCHOBHOI1 IIKOJIbI 238




YTBepkaaro: CornacoBaHo: PaccmotpeHo:

3aM. gupekTopa Ha 3acemanuu MO
JI.B.bapanosa B.I'. Tonynosa E.A.®penuens
« » 2025 r. « » 2025 r. « » 2025 r.

TemaTn4yeckoe nuiannpoBanue 7 kaacce 2025/2026 yue6Hblii rog
KanengapHo-rematudeckoe NnJIaHupoBaHue paspadarbiBaerca B cooTBercTBUH ¢ PI'OC
000 u ®OII 000, YMK, paccMOTPEeHHbIM H YTBEpPKIEHHbIM HAa METOAHMYECKOM
COBCLAHMH YYHTEeH.

Yunrein:

aTa aTa MpOBEIEHUS Komn-
A A POBEA Onenounas OneKTpOoHHBIE HU(PPOBBIE

IIPOBEICHUS BO
/o NeSITeNbHOCT, | 00pa3oBaTesIbHBIE PECYPCHI

IUIAaH  IUIaH JacoB

Huctpykrax mo Th, OT,

[1b. ®u3uka — Hayka o
Otser Ha

1 A 1
npupoze. SBnenus ypoke

npupoabl. Gu3nvecKue
SIBJICHHUS.

MexaHn4Jeckue,
TEIJIOBEIE,

OtBeT Ha
2 3IIEKTPUUECKHUE, 1

ypoKe
MarHUTHBIC, CBETOBEIE,

3BYKOBBIC ABJICHUA.

Ou3nuvecKre BETMINHBI OtBeT Ha
U UX U3MEPCHHUE. ypoke

Ypok-uccienoBaHue
"U3mepenne
TEMIIEPATyPHI MTPH
MOMOIIH KUJIKOCTHOTO
TEPMOMETpPa U TaTUHKa
4 TeMIepaTypsl". 1
JlaboparopHas pabdora
«OmpeneneHue MeHBI
JeNCHHS

JlaGopatopHas
pabora

U3MEPHUTEILHOTO
npudopar.

CrapToBasi AMarHOCTHKA.
Kak ¢usuka u npyrue
€CTECTBEHHBIC HAYKH

5 M3Yy4aroT IPUPOAY. 1
EcrecTBeHHOHAayYHBIM

Kountponbhas | bubnuoreka [IOK
pabota https://m.edsoo.ru/ff09f72a

METOJ ITO3HAHUA.

Omnucanue GU3NIECKUX




SIBJICHUH C TTOMOIILIO
MOJIEEN.

AHanu3 KOHTPOJIBHOU
paboTHl. YpOK-

KakK IMpuyrnHa U3MCHCHU

WCCIICIOBaHUC
"IIpoBepka FI/IHf)TCSI:Ii Orger Ha
6 JATBHOCTH MOJIETA
ypoKe
IapuKa, MyIneHHOTO
TOPH30HTAJIBHO, TEM
0oJbIIIe, YeM OOoJIbIIe
BBICOTA TTycKa'.
CrtpocHue BelIecTBa.
. OIIBITHI, TOKa3BIBAIOIINE OtBeT Ha bubmunorexa IIOK
JTUCKPETHOE CTPOCHUE ypoke https://m.edsoo.ru/ff09fe0a
BEIIIECTBA.
2 JIBM>KEHUE YaCTHIl OtBeT Ha bubmuorexa IIOK
BeIIeCTBA. ypoKe https://m.edsoo.ru/ff0a013e
VYpok-uccienoBanue
«OnBbITHI IO
HaOJIOICHUIO TETTOBOTO
JlaboparopHnas
9 pacIIUpEeHUs Ta30By.
pabora
JlaboparopHas pabora
«U3mepenne pa3mepos
MAJIBIX TEJ».
10 ArperatHble COCTOSTHUS OTtBer Ha
BEIIIECTBA. ypoKe
B3anMocBs3b MeX Ty OtBer Ha
CBOICTBaMH BEIIECTB B ypoKe
pasHbBIX arperaTHbIX
COCTOSIHUSIX M UX
11 ATOMHOMOJIEKYJIIPHBIM bubmorexa LIOK
https://m.edsoo.ru/ff0a0378
CTPOCHHUEM.
OcobeHHOCTH
arperaTHbIX COCTOSIHUHN
BOJIBL.
Mexanuueckoe
12 ii:::ﬁ:;}'loe " OrtBer Ha bu6motreka [JOK
ypoKe https://m.edsoo.ru/ff0a05¢c6
HEpaBHOMEPHOE
JIBUKCHHUE.
CxopocTts. Enqunuiist OTtBer Ha Bbubnmnoreka [JOK
13
CKOPOCTH. ypoKe https://m.edsoo.ru/ff0a079¢
14 Pacuer mytu u Bpemenu OTtser Ha Bubnroreka [IOK
JIBAKCHUSI. ypoKe https://m.edsoo.ru/ff0a0ac4
Wnepuus. 3akon
15 MHEpLUU. OtBeT Ha Bubmmorexa [IOK
BsaumogeiictBre Te ypoKe https://m.edsoo.ru/ff0a0c10




CKOPOCTH ABUKCHMUS TCII.

IInorHOCTH BCIICCTBA.

OtBer Ha bubmunorexa IIOK
16 Pacuer maccel 1 00beMa
ypoKe https://m.edsoo.ru/ff0a0fee
TeJia 10 ero IIOTHOCTH.
JlaboparopHas pabora
17 «Ormpenenenne JlaGopatopHnas
IJIOTHOCTH TBEPIOTO pabora
TeJay.
13 Pemenue 3amad mo teme OtBeT Ha bubmunoreka IIOK
"[ImoTHOCTH BemecTBa". ypoKe https://m.edsoo.ru/ff0al23c
Cuta kak OtBeT Ha
XapaKTePHUCTHKA ypoke
19 B3aMMOJCHCTBUS TEII.
Cuna ynpyroctu. 3akoH
I'yka.
JlaboparopHas pabdora
«M3y4yeHne 3aBUCUMOCTH NaGopatopias
20 pacTsHKEHUS
pabota
(medopmanum) mpyKUHBI
OT MIPHJIOKEHHOU CUITBIY.
71 SIBrieHME TATOTCHUS. OtBeT Ha
Cuna TSHKEeCTH. ypoKe
CBs13b MEXKIy CHJION OTtBer Ha
" https://m.edsoo.ru/ff0al778
3amad o teme "Cuia
TshKecTH"
Cuta TsDKECTH Ha
” IPYTUX TUIaHETaX. OTtser Ha Bubnnoreka [IOK
dusnyeckue ypoKe https://m.edsoo.ru/ff0al1502
XapaKTEPUCTUKH TUTAHET
24 Nsmepenue cui. OtBeT Ha Bubmumorexa [IOK
Junamomertp. ypoKe https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocTsb. Otser a Brbmmorera LIOK
ypoKe https://m.edsoo.ru/ff0al778
CrnoxxeHue JByX CHUJI, OtBeT Ha
2% EZEE;BESZSZI; o ypoxe bubnuoreka ITOK
-~ https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYOIIIAS
CHIL.
Pemenune 3amag o teme OTtser Ha
27 "PaBHOAECTBYOIIAS YpOKe
cun".
TpeHne cKONMBXKEHUS U OtBeT Ha
28 T;)e}me nmokosi. Tpenue B ypoKe Brbmiorexa LIOK
https://m.edsoo.ru/ff0alb9c
MIPUPOJIC U TEXHHUKE.
29 JlaGopatopnas pabota JlaGopatopnas | bubnmorexka LIOK




«I/I3yquI/Ie 3aBHUCUMOCTHU
CHJIbI TPCHUA
CKOJIBXCHHA OT CHJIbI
JaBJICHUA U XapaKTepa

pabota

https://m.edsoo.ru/ff0alcc8

COTIPHUKACAIOTITUXCSI
MTOBEPXHOCTE».
Pemenue 3amay Ha OtBeT Ha
30 onpez[eanHe ) ypoKe
PaBHOACHCTBYIOIICH
CHJIBI.
Pemenue 3amau o OtBeT Ha
TemaM: «Bec Tenay, YpOKe
«I'padpuueckoe
31 I/I3(I;)6I()ba)KeHI/Ie CHIT», Brbmmorera LIOK
https://m.edsoo.ru/ff0alde0
«Cunbly,
«PaBHoxelicTByIOIIAS
CHID.
KonTposnbHas pabora o
TemaM: «MexaHudeckoe
IBIDKEHHE», «Macca,
32 IJIOTHOCTBY, «Bec Konpoxbias
pabota
Tenay, «'padudeckoe
M300paKCHHUE CHID»,
«Cutbhy.
AHamu3 KOHTPOJIBHOM
13 paboTsl. JlaBneHue. OTtBer Ha Bubnmnorexa [JOK
Crioco0bl yMEHBIICHHS U ypoKe https://m.edsoo.ru/ff0a20a6
YBEITUICHMSI TaBJICHUS.
JlaBnenue rasa. OtBeT Ha
34 3aBUCUMOCTbH JIaBJIECHUS Ypoke Bubmmorexa [IOK
rasa ot o0béma, https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI.
[Tepenaya naBiaeHus OtBeT Ha
35 TBEPABIMU TEIIAMU, Ypoke Bubmmorexa [IOK
JKUIKOCTSIMH U Ta3aMH. https://m.edsoo.ru/ff0a25b0
3akoH [lackas.
JlaBneHue B KUJIKOCTH U OtBeT Ha
36 rase, BbI3BaHHOE YpOKe Bubnunoreka [IOK
JIEHCTBUEM CHJIBI https://m.edsoo.ru/ff0a2718
TSDKECTH.
Pemenue 3amad no teme OtBeT Ha
37 «/laBnenune i KHATKOCTH ypoKe Bubmiorexa LIOK
https://m.edsoo.ru/ff0a2826
u rase. 3akoH [lackaisi».
13 Coobmraromuecs OTtBer Ha Bubnmnoreka [JOK
COCY/IBL. ypoKe https://m.edsoo.ru/ff0a2970
39 MuppaBnuyeckuit mpecc. Orset i Brbmnorexa LIOK
ypoKe https://m.edsoo.ru/ff0a3136
40 MaHOMETpEI. OtBeT Ha




[TopmneBoi YpOKe
JKUJIKOCTHBIA HAcoc.
ATtmocdepa 3emin. OtBeT Ha
ITpuurnb YpOKe
CyIIECTBOBAHUS
41 BO3IYITHON 000I0UKH Bubnunoreka [IOK
3emun. 3aBUCUMOCTh https://m.edsoo.ru/ff0a2b5a
aTMOC(hEepHOTO TaBIICHUS
OT BBICOTHI HaJl YpOBHEM
MOpsL.
4 Bec Bo3ayxa. OTBeT Ha bubmmoteka IIOK
ATtMochepHOe TaBIICHHE. ypoKe https://m.edsoo.ru/ff0a2bSa
N3mepenne OTtser Ha
43 aTMOoC(EepHOTO ypoKe Bubnunoreka [IOK
nasiaeHus. OnbIT https://m.edsoo.ru/ff0a2da8
Toppuuennu.
3aBUCUMOCTH OtBeT Ha
aTMOC(EpHOTO JaBlICHHS Ypoke Bubmmorexa [IOK
44
OT BBICOTHI HaJl yPOBHEM https://m.edsoo.ru/ff0a2fc4
MOpA.
bapomerp-anepown. OTtBer Ha
45 ATI?VIOC(i):pHoepI[aBIJ[IeHI/IC ypoke Brbmiorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Ha Pa3UYHbBIX BBICOTAX.
Pemenwne 3agad mo teme OtBeT Ha
46 "AtmochepHoe ypoKe
naBieHue".
JleficTBUE KUIKOCTH U OrtBeT Ha
47 rasza Ha orpy>ke€HHO€E B YpOKe Bubnroreka [IOK
HUX TeJ0. ApXuMe10Ba https://m.edsoo.ru/ff0a3276
cuna.
Jlabopatopnas pabota
«Ompenencane
BBITAJIKUBAIOIIEH CUJIBI, JlaGoparopnass = bubamorexa [JOK
48 N N
JEHCTBYIOIICH Ha TEIIO, pabota https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B
JKUIKOCTEY.
Jlabopatopnas pabota
o teme «MccnenoBanue
49 3aBUCUMOCTH Beca Tela JlaGopatopnas | bubnunorexa LIOK
B BOJIe OT 00BbEMa pabota https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOU B
JKUKOCTh YaCTH TEJIay.
OTtBer Ha Bubnmnoreka [JOK
30 [lnapanie e ypoKe https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabora
51 "KoncTtpynpoBanue JlaGopatopHnas
apeoMeTpa Wi pabota

KOHCTPYHPOBAHHE JOJKH




U OIIpeJieIeHUE €€

rpy30MoAbEMHOCTH .
Pemenue 3anay no OtBeT Ha
temaM: «IInaBanue YpOKe
CyJIOB.
52 B}::[;;[yxonnaBaHHe», bubmiorexa [IOK
https://m.edsoo.ru/ff0a3654
«JlaBeHue TBEpPIBIX
TEJ, XKUAKOCTECH 1
ra3oBy.
53 Mexanunyeckas padoTa. Otset ha bubmorexa LIOK
ypoKe https://m.edsoo.ru/ff0a3f82
Mouaocts. EnuHuIs! OTtBeT Ha bubmuoteka IIOK
54
MOIITHOCTH. ypoKe https://m.edsoo.ru/ff0a3{82
Ypok-uccienoBaHue
55 "Pacuér MOH;IHOCTI/I, OrtBeT Ha
pa3BHBaeMoOii mpu ypoKe
nmoxbsEMe 10 JiecTHHILIE" .
IIpocThie MEXaHU3MBI.
56 Prryar. PaBHoBecue cun Orset i
ypoKe
Ha phlyare.
KonTposnbHas pabora o
TeMe «JlaBneHue
57 TBEPABIX TEI, KonTponbHas
JKUJIKOCTEH 1 ra30B» / pabota
Bcepoccutickas
poBepoyHas paboTa.
AHanu3 KOHTPOJIbHOU
pabotsl. Pabora ¢
58 2;::;61\12:(;;;;“ OtBer Ha bubmunoreka IIOK
. ypoKe https://m.edsoo.ru/ff0a4ffe
TeJ, JKUAKOCTEH U
ra3oB» / Bcepoccuiickas
poBepoYHas padoTa.
Peruaru B TexHuKe, OBITY
Y TIpUpPOJIC.
59 Jlabopatopnas pabota JlaGopatopnas | bubnunorexa LIOK
«HMccaenoBanue pabota https://m.edsoo.ru/ff0a478e¢
YCIIOBUI1 paBHOBECHS
pbyaray.
Pemmenme 3a/ia 1o Teme OTtBer Ha Bubnmnoreka [JOK
60 «Y CIIOBHS PaBHOBECHS
ypoKe https://m.edsoo.ru/ff0a48a6
peIdyaray.
Koa¢dPpumuent
MIOJIE3HOTO IEUCTBUS
61 MEXaHU3Ma. JlaGoparopnas
Jlaboparopnas pabota pabota

«3mepenue KIIJ{
HaKJIOHHOM IJIOCKOCTH.




Pemenne 3aJa4 1o TeMEC

" OrtBer Ha bu6muoteka LIOK
62 PaboTa, MOIITHOCTB,
ypoKe https://m.edsoo.ru/ff0a4c48
KIIa".
Mexanu4deckasi 3HEprus.
P OtBer Ha bubmuorexa IIOK
63 Kunernueckas u
ypoKe https://m.edsoo.ru/ff0a4252
MOTEHIIUATBHAS SHEPTUS
64 3aKOH COXpaHEHUs Bubnroreka [IOK
MEXaHUYECKOM SHEPTHH. https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT 110
TeMe
"DKcIIepuMeHTATBHOE
65 ompeseliecHue 3MCHCHUS OtBerT Ha
KHUHETUYECKON 1 YpOKe
MOTEHIMAIIbHON HEpruun
MPY CKaTHIBAHUH TEJA 0
HaKJIOHHOM TTOCKOCTH'".
KoHnTtponbsHas pabora 1o
P P KonTponbras
66 Teme «Pabora u
pabora
MOIIIHOCTb. DHEPTUSI»
AHanu3 KOHTPOJIbHOU OtBeT Ha
abotel. Pabora ¢ OKE
P P Bubnmnorexa [IOK
67 TEKCTaMH 110 TeMe
" https://m.edsoo.ru/ff0a4ee6
MexaHnudeckoe
nBmwxeHue".
Pabora ¢ TekcTaMu 1o OTBeT Ha
68 teme "Pabora. ypoKe

MormmHOCTE. DHEpTHA".




Yr1Bepxaaro:

JI.B.bapanosa

« »

2025 r.

CoracoBaHo:

3aM. gupekTopa
B.I'. Tonynosa

« »

2025 r.

Paccmotpeno:
Ha 3acemanuu MO
E.A.®penuenb

« » 2025 r.

TemaTn4yeckoe nuiannposanue 8 knacc 2025/2026 yue6nblii rog

KanengapHo-temaTudeckoe NnjiaHupoBaHue paspadarbiBaerca B coorBercTBUH ¢ PI'OC
000 u ®OII 000, YMK, paccMOTpPeHHbIM H YTBEpPkJAECHHbIM HAa MeETOAMYECKOM
COBECLAHMH YYHTEeH.

Yunrein:

Jara

MIPOBEICHUS

Ne
n/n

wiaH = (akT

Tema ypoka

KoanuectBo
4acoB

OuneHouyHas
JeATEJLHOCTD

JJIeKTpOHHBIEe HH(POBLIE
o0Opa3oBare/ibHbIe

pecypcsbl

Wuctpykrax no Th,
OT, I1b. OcHOBHEBIE
MOJI0XKECHUS
MOJIEKYJISIPHO-
KHHETHIECKO
TEOPUU U UX
OIIBITHBIE
MOATBEPKACHUS.

OTtBeT Ha
ypoKe

bubmmoreka IIOK
https://m.edsoo.ru/ff0a5256

Macca u pazmep
aTOMOB U MOJICKYIL.

OtBeT Ha
ypoKe

Bxonnas
TUAaTHOCTHKA.

KonTponpnas
pabora

Kontpons
sHanuil.pd/fizika-7-9-
klassy/

AHanus
KOHTPOJIBHOM
paboTel. Monenu
TBEPJIOTO, KUAKOTO
1 Ta3000pa3HoOro
COCTOSIHUI
BEIIECTBA.

OtBeT Ha
ypoKe

bubmunoreka IIOK
https://m.edsoo.ru/ff0a540e

OOBscHEHNE
CBOMCTB TBEPJOTO,
JKHIKOTO U
razoo0pa3Horo
COCTOSTHUM
BeIlleCTBAa Ha OCHOBE
TTOJIOKECHUH
MOJIEKYJISIPHO-
KHHETHIECKOI

OTtBeT Ha
ypoKe




TCOPHH.

6 Kpucrannmueckue u OtBeT Ha Bubmumoreka [IOK
amMop(QHbIe Tena. ypoke https://m.edsoo.ru/ff0a5800
CmauuBaHue u
. KA PHOCTb. OTtBer Ha Bubnunoreka [IOK
IToBepxHOCTHOE ypoKe https://m.edsoo.ru/ff0a5530
HATSDKCHUE.
B ngiili):me " OTtBer Ha Bubnmnorexa [JOK
ypoKe https://m.edsoo.ru/ff0a5a26
cxarue
Temnepatypa. Cs3b
TEMITepaTypsl CO
9 CKOPOCTBIO Orset i
TEIUIOBOTO ypoKe
JIBMDKEHUSI YACTHII.
BuyTpennsis
10 ;z;z;tiﬂiHOCO&I OtBer Ha Bubmoreka [TOK
. ypoke https://m.edsoo.ru/ff0a5c60
BHYTpCHHCH
SHEPTHUH.
1 Buast OTtBer Ha Bbubnmnorexa [JOK
TeIUIonepeaayn. ypoKe https://m.edsoo.ru/ff0a6412
Ypok-koHbepeHIus
"IIpakTudeckoe
12 ::EE:;E;T::;CTB OTtBer Ha Bubnmnorexa [IOK
ypoKe https://m.edsoo.ru/ff0a65¢0
BEIICCTB U
MaTepHasoB B IEJSIX
3HeprocOepexeHus "
13 iﬁtﬁiﬁ?z’i{enmaﬂ OtBer Ha bubmunoreka IIOK
ypoKe https://m.edsoo.ru/ff0a6976
TETI0OEMKOCTh
YpaBHeHue
14 ;Zii%i%rbieiaiama' OtBeT Ha bubmunorexa IIOK
ypoKe https://m.edsoo.ru/ff0a7088
TETIOBOE
paBHOBecHE.
JlaGopartopHas
paboTa
"HccaenoBaHue
15 SIBJICHHSI Jlaboparopuas | bubdmuorexa [JOK
TEII000MeHa MpH pabota https://m.edsoo.ru/ff0a6a98
CMCITUBAHUH
XOJIOJTHOM U TopsAYen
BOJIBI".
Pacuer konmuecTBa
OtBeT Ha
16 TETIOTHI,
ypoke

HEOOXOINMOTrO IS




HarpeBaHus TCjla U
BBIACTIACMOIO UM
IIpU OXJTAXKICHHUU.

17

JlaboparopHas
pabota
"Omnpenenenne
yAEIbHOU
TEIUIOEMKOCTH
BemiecTna'.

JlaboparopHas
pabota

bubmunoreka IIOK
https://m.edsoo.ru/ff0a6bb0

18

DHeprus TOIINBA.
Y aeneHas Terora
CTOpaHMUsL.

OTtBeT Ha
ypoKe

bubmmoreka IIOK
https://m.edsoo.ru/ff0a7b5a

19

IInaBnenue u
OTBEpICBaHHNE
KPUCTAIUTMYECKUX
Ten. Y aenbHas
TEII0TA IJIABJICHHUS.

OTBeT Ha
ypoKe

bubmunorexa IIOK
https://m.edsoo.ru/ff0a71d2

20

JlaGopartopHas
pabota
"Omnpenenenne
YIIEIbHOM TETIOTHI
IUIABJICHUA JIpaa".

JlaGopatopHas
pabora

bubmmoteka IIOK
https://m.edsoo.ru/ff0a72fe

21

[TapooOpa3zoBanue u
KOHJICHCAITHSL.
HUcnapenne.

OTtBeT Ha
ypoKe

bubmmoteka IIOK
https://m.edsoo.ru/ff0a740c

22

Kunenue. Y nenpuas
TemIoTa
mapooOpa3oBaHus U
KOHJICHCAIIHH.
3aBUCUMOCTH
TEMIIEPATyPBI
KHUIICHUS OT
aTMoc(epHOro
JIaBJICHUS.

OTtBeT Ha
ypoKe

bubmuoreka IIOK
https://m.edsoo.ru/ff0a786¢

23

Bnaxuocts
BO3/yXa.
JlaGoparopHas
paboTa
"Omnpenenenne
OTHOCUTEIBHOM
BJIQXKHOCTH
BO3IyXa".

JlaboparopHnas
pabora

bubmuorexa IIOK
https://m.edsoo.ru/ff0a7628

24

Pemenne 3ama4u Ha
onpezeacHue

BJIAXXHOCTH BO3ayXa.

OtBeT Ha
ypoKe

25

[IpunLHIE pAaOOTHI
TETUTOBBIX
JIBUTaTENE.

OTBeT Ha
ypoKe




[TapoBas TypOuHa.
JBurarens
BHYTPEHHETO
CTOpaHmsl.

26

KII/] TermoBoro
JIBUTATEJIS.
TemnoBbie
JIBUTATEIIH U 3alliTa
OKpY Karolei cpeJibl

OTtBeT Ha
ypoKe

bubmmoreka IIOK
https://m.edsoo.ru/ff0a7c7c

27

3aK0H COXpaHCHHS U
TIPEBPALICHUS
9HEPTUU B TETUIOBBIX
nporieccax.

OTtBeT Ha
ypoKe

28

IloaroroRrka k
KOHTPOJIBHOM
paboTe 1o Teme
"TerioBnie
SIBJICHHSL.
N3menenue
arperaTHbIX
COCTOSTHUM
BelecTBa'.

OTBeT Ha
ypoKe

bubmunoreka IIOK
https://m.edsoo.ru/ff0a83{2

29

KonTponbnas
pabota o Teme
"TemnnoBsie
SIBJICHHSL.
N3menenue
arperaTHbIX
COCTOSTHUM
BelecTa'.

Kontponbphas
pabora

bubmmoreka IIOK
https://m.edsoo.ru/ff0a86ae

30

AHanus
KOHTPOJIBHOM
paboTsL.
DJeKTpu3amus Tell.
JBa pona
MEKTPUUECKUX
3apsAI0B.

OTtBeT Ha
ypoKe

31

Ypok-uccienoBaHue
"DnexTpusanys Ten
WHJYKIUEN U TIpU
CONPUKOCHOBEHUH".

OTtBeT Ha
ypoKe

32

BsaumonetictBue
3apsSDKCHHBIX TETT.
3akon Kymona

OtBeT Ha
ypoKe

bubmuoreka IIOK
https://m.edsoo.ru/ff0a87e4

33

DIIEKTPUIECKOE
ToJIe.
HanpsixeHHOCTb
3JEKTPUUECKOTO

OTBeT Ha
ypoKe

bubmmoteka IIOK
https://m.edsoo.ru/ff0a8ala




nosis. [puHiun
CYTIEpPIO3ULINN
MEKTPUUECKUX
TIoJIeH.

34

Hocurenu
INMEKTPHUECKUX
3apsioB.
OnemMeHTapHbIN
3apsia. CtpoeHue
aToma.

OTtBeT Ha
ypoke

35

IIpoBoaHUKYN U
TIIADJICKTPUKU. 3aKOH
COXpPaHEHUs
3NEKTPUIECKOTO
3apsja.

OTtBeT Ha
ypoKe

bubmmoreka IIOK
https://m.edsoo.ru/ff0a8ef6

36

Pemrenne 3agay Ha
MPUMEHEHUE
CBOICTB
JIEKTPUICCKUX
3apsiIOB.

OtBeT Ha
ypoKe

bubmunoreka IIOK
https://m.edsoo.ru/ff0a90cc

37

ONEKTPUUECKUH TOK,
YCIIOBHUS €T0
CYLIECTBOBAHUS.
Hcrounukn
EKTPUYECKOT O
TOKa

OTBeT Ha
ypoKe

bubmunorexa IIOK
https://m.edsoo.ru/ff0a95a4

38

JleiicTBus
3IEKTPUIECKOTO
TOKa.

OtBeT Ha
ypoKe

bubmunoreka IIOK
https://m.edsoo.ru/ff0a96b2

39

Ypok-uccienoBaHue
"JleticTBUE
JIEKTPUIECKOTO
TI0JIS Ha
MIPOBOJIHUKH U
TIADJICKTPHUKHA" .

OtBeT Ha
ypoKe

40

DIIEKTPUIECKUN TOK
B MeTaJlIax,
KHUJIKOCTSX U Ta3ax.

OtBeT Ha
ypoKe

bubmunoreka IIOK
https://m.edsoo.ru/ff0a9838

41

DeKTpudecKas
Lensp u eé
COCTaBHBIC YaCTH.

OTtBeT Ha
ypoKe

42

Cwuna Toka.
JlaboparopHas
pabota "Usmepenue
U PETYJTUPOBAHUC
CHUIIBI TOKA".

JlaGopatopHas
pabora

bubmuoteka IIOK
https://m.edsoo.ru/ff0a8bd6

43

DIIeKTPUIECKOE
HaIpsDKCHUE.

JlaboparopHnas
pabota

bubmuoreka IIOK
https://m.edsoo.ru/ff0a9¢14




BoasT™etp.
JlaGopartopHas
pabota "H3mepeHue
U peryJIHpOBaHUC
HamnpsHKeHUs".

44

CormpoTusieHne
MIPOBOJTHUKA.
VYnenbHoe
COMPOTHUBJICHHUE
BEIIIECTBA.

OTBeT Ha
ypoKe

bubmunorexa IIOK
https://m.edsoo.ru/ff0aa738

45

JlaGopartopHas
paboTa
"3aBUCUMOCTH
3NEKTPUYECKOTO
COIIPOTHBIICHHUS
NPOBOAHUKA OT €TO
JUTHHBI, TIIOIIA M
MIOTIEPEYHOTO
CeueHHs U
Marepuana.

JlaboparopHas
pabota

bubmunorexa IIOK
https://m.edsoo.ru/ff0aa738

46

3aBUCHMOCTbH CHITBI
TOKa OT
HanpsKeHUs. 3aKOH
OmMa 1 ygacTka
LETIH.

OTBeT Ha
ypoKe

bubmunorexa IIOK
https://m.edsoo.ru/ff0aa44a

47

JlaGoparopHas
paboTa
"UccnenoBanue
3aBUCHMOCTH CHJIBI
TOKa, UIYIIETO
4yepe3 pe3nucTop, oT
COIIPOTHBIICHHUS
pesucropa u
HAMPSHKSHUS Ha
pesuctope".

JlaboparopHnas
pabota

bubmunoreka IIOK
https://m.edsoo.ru/ff0aa04e

48

IlocnegoBatensHOE
U napajiesibHOe
COCIMHCHHS
MIPOBOTHUKOB.

OTtBeT Ha
ypoKe

49

JlaboparopHas
pabota "[IpoBepka
NpaBWIIa CIIOKCHHUS
HanpsoKeHUH pu
MOCJIeJ0BATEILHOM
COCJIMHEHUH JIBYX
pe3ucTopoB".

JlaGopatopHas
pabora

bubmmoreka IIOK
https://m.edsoo.ru/ff0aaas58

50

JlaGoparopHas
pabota "[IpoBepka

JlaGopatopHnas
pabora

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




TIPaBHJIA JJIS CHITBI
TOKa TpHU
napaieTbHOM
COCTMHCHUH
pe3ucTopoB.

51

Pemrenne 3agay Ha
MPUMEHEHHUE 3aKOHA
Oma s
Pa3ITUIHOTO
COCIMHCHHS
MIPOBOTHUKOB.

OTBeT Ha
ypoKe

bubmuoreka IIOK
https://m.edsoo.ru/ff0aaf8a

52

PaGora u MOITHOCTH
JIEKTPUICCKOTO
TOKa. 3aKOH
Jxoyns-Jlenna

OtBeT Ha
ypoKe

bubmunorexa IIOK
https://m.edsoo.ru/ff0ab124

53

JlaboparopHas
pabota
"Onpenenenue
pabOTHI U MOIIIHOCTH
3MEKTPUUYECCKOTO
TOKa".

JlaGopatopHas
pabora

bubmmoreka IIOK
https://m.edsoo.ru/ff0ab3e0

54

DIIeKTpUIeCcKre
LIEIH U TOTPEOUTENH
3IEKTPUUECKOU
SHEPTHH B OBITY.
Kopotkoe
3aMBIKaHHE.

OTBeT Ha
ypoKe

bubmmoteka IIOK
https://m.edsoo.ru/ff0ab660

55

ITocTostHHBIE
MarHuThl, UX
B3aUMOIEUCTBHE.

OTBeT Ha
ypoKe

56

Ypok-uccienoBaHue
"M3ydeHue moe
ITOCTOSTHHBIX
Mar"HuToB".

OTtBeT Ha
ypoKe

bubmunoreka IIOK
https://m.edsoo.ru/ff0ac3d0

57

MaruuTtHoe 1oie.
MaruuTtHoe 1moie
3eMIIH U ero
3HAUYCHUE IS
JKH3HU Ha 3eMiie.

bubmunorexa IIOK
https://m.edsoo.ru/ff0acOba

58

IToaroroska k
KOHTPOJIBHOM
paboTe 1o Teme
"DnekTpuueckre
3apAmbl.
3apsoKeHHBIE Tella U
WX B3aUMOJICHCTBYSI.
ITocTostHHBIN
SIEKTPUUECCKUI

OTBeT Ha
ypoKe

bubmunoreka IIOK
https://m.edsoo.ru/ff0abd2c




n

TOK .

59

KonTponbHas
pabota o Teme
"DeKTpUIecKue
3apsbl.
3apsoKeHHBIE Tella U
WX B3aUMOJICHCTBUSI.
ITocTostHHBIN
JJEKTPUICCKUI TOK"
/ Becepoccutickas
poBepoYHast
paborTa.

KonTponpras
pabora

bubmuoteka IIOK
https://m.edsoo.ru/ff0abeal

60

AHanu3
KOHTPOJIBHOM
paboTsl. PaboTa ¢
TEKCTaMU TI0 TEME
"TlocTostHHBIM
JIEKTPUICCKUI TOK"
/ Beepoccutickas
poBepoYHast
pabora.

OTBeT Ha
ypoKe

bubmunorexa IIOK
https://m.edsoo.ru/ff0acdc6

61

OmnsIT Opcrena.
MaruuTtHoe 1oie
JIEKTPUICCKOTO
TOoKa MaruutHoe
T0JIC KaTYIIKH C
TOKOM

OTBeT Ha
ypoKe

bubmunorexa IIOK
https://m.edsoo.ru/ff0ac1d2

62

IIpumenenue
3MIEKTPOMArHUTORB B
TEXHUKE.
JlaGopartopHas
pabota "H3yueHue
JeHCcTBUA
MarHUTHOTO TTOJIS Ha
MPOBOJIHUK C
TOKOM".

JlaboparopHas
pabota

bubmunoreka IIOK
https://m.edsoo.ru/ff0ac74a

63

OeKTpoABUraTeb
MTOCTOSIHHOT'O TOKA.
Hcnons3zoBaHue
3NEKTpPOABHUTraTENeH
B TEXHUYIECKHIX
YCTpOMCTBax U Ha
TpaHCHOpTe.
JlaboparopHas
pabota
"KonctpymnpoBanue
1 U3yYCHHE PaOOThI
3NEeKTpoABHraTens"

JlaboparopHas
pabota

bubmunoreka IIOK
https://m.edsoo.ru/ff0ac86¢




OnsiTel Papajes.
3akoH
3JIEKTPOMArHUTHOU
nHayknuu. [pasuno
Jlenna

64

DIIeKTpOoTeHEPaTOpP.
Crioco0Ost
TIOJTyYeHUS
3NEKTPUUECKON
SHEPTHUH.
DIIeKTPOCTAHITIH HA
BO300HOBIISIEMBIX
HUCTOYHUKAX
SHEPTUU

OTtBeT Ha
ypoKe

65

IToaroroska k
KOHTPOJIBHOM
pabote 1o Teme
"DEeKTPUIECKUE U
MarHUTHBIC
SBIICHUS"

OTtBeT Ha
ypoKe

66

KonTponbhas
pabota o Teme
"DnexkTpuueckue u
MarHuTHbIE
siBiIeHus"

KonTponbHas
pabota

bubmunorexa IIOK
https://m.edsoo.ru/ff0acb14

67

PesepBHBIit ypoK.
Pabora ¢ Tekctamu
o teMe "TernoBbie
SIBICHUA"

OTBeT Ha
ypoKe

bubmunoreka IIOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHBIit ypoK.
Pabora ¢ Tekctamu
110 TeMe
"MarauTHbIe
sIBICHUS"

OTtBeT Ha
ypoKe




YTBepkaaro: CornacoBaHo: PaccmotpeHo:

3aM. gupekTopa Ha 3acemanuu MO
JI.B.bapanosa B.I'. Tonynosa E.A.®penuens
« » 2025 r. « » 2025 r. « » 2025 r.

TemaTn4yeckoe nuiannposanne 9 kaacc 2025/2026 yue6nblii rog
KanengapHo-rematudeckoe NnJIaHupoBaHue paspadarbiBaerca B cooTBercTBUH ¢ PI'OC
000 u ®OII 000, YMK, paccMOTPEeHHbIM H YTBEpPKIEHHbIM HAa METOAHMYECKOM
COBCLAHMH YYHTEeH.

Yuurenn:
Hata Konanuects
DJIeKTPOHHBIE
POBENICHH 0 4acoB Ouenouynas
Ne uudposBbie
1 Tema ypoxa AeATeIbHOCT
n/n o0pa3oBaTeJIbHbIE
b
mwia | ¢ak pecypebl
H T
Huctpykrax mo OT,
TB, I1b, o
TBET Ha
1 Mexaanueckoe 1
ypoke
JIBIDKCHIIC.
MartepuanbpHas TOUKA.
Cuctema oTcuera. OtBeT Ha
o bubmmoreka IIOK
THOCUTEIHLHOCTh OKe
2 1 P https://m.edsoo.ru/ff0ad47
MEXaHHYECKOTO 4
JIBYDKCHHUSL. -
PaBHOMEpHOE OTtBer Ha Bubnroreka [IOK
3 MPSIMOJTMHEHHOE 1 ypoKe https://m.edsoo.ru/ff0ad19
JOBUXXCHHUE. a
Bxonnas 1 Kontponbnass = koHTpodb3HaHui.pd/fizika
4 JIUarHOCTHKA. pabota -7-9-klassy/
AHanu3 KOHTPOJIBHON
paboTHL.
5 Hepasnomepnoe | OTtBer Ha
MPSMOJMHEUHOE YpOKe
nBmwkeHne. Cpearss u
MT'HOBEHHAs CKOPOCTb.
IIpssmonuneitnoe
P 0 Bbubnmnorexa [IOK
ABHOYCKOPEHHOE TBET Ha
6 P YeKop 1 https://m.edsoo.ru/ff0ad8d
JIBUKCHHE. ypoKe 4
YckopeHue. -
CxkopocTb
P N OTtBer Ha
7 MIPSIMOJIMHEHHOT O 1
ypoKe
PaBHOYCKOPEHHOTO




IBwkeHus. I'paduk
CKOPOCTH.

JlaGoparophast paborta

"Omnpenenenne
YCKOpEHHS Tena npu Bbubnmnoreka [IOK
JIa6
8 PaBHOYCKOPEHHOM abopatopHa https://m.edsoo.ru/ff0adbl
s pabora
JBIKCHHU I10 8
HaKJIOHHOM
TUIOCKOCTH".
9 CBobOogHOe afeHue OtBeT Ha
teln. OnbiTel [anumnes. YpOKe
PaBHOMEpHOE
f:BH)KeHI;Iz 1o Henio OtBeT Ha bubmuoteka IIOK
10 KPYIHOCTH. 21epHOA TeeTH https://m.edsoo.ru/ff0ael7
¥ 9acTOTa OOpalneHus. ypoKe p
JluneitHas u yrimoBast -
CKOPOCTH.
1 IentpocTpeMutensHO OtBeT Ha
€ YCKOpCHHE. ypoKe
IIepBrIii 3akoH Bubmumorexa [IOK
OtBeT Ha
12 Herorona. Bekrop https://m.edsoo.ru/ff0ac61
ypoKe
CHUJTBI 2
B N
Hzf;)foizaKOH OTtser Ha Brbmmorexa LIOK
13 N https://m.edsoo.ru/ff0ae72
PaBHoelicTBYIOIIIAS YpOKe .
cua, B
Tpernii 3aKkoH Orser Ha Bubmumorexa [IOK
14 HeroToHa. et https://m.edsoo.ru/ff0ac98
ypoKe
Cynepno3umus CuiI. 2
Pemrenne 3amau  Ha bubmmoteka IIOK
OtBeT Ha
15 MpPUMEHEHNE 3aKOHOB https://m.edsoo.ru/ff0aeb6
ypoKe
Hrrorona. c
Cia VIIDYEOCTH OtBer Ha bubmuoreka IIOK
16 yipy ' ypoke https://m.edsoo.ru/ff0aeca
3axon 'yka. )
Pemenwne 3amau mo OtBeT Ha
17 teme «Cuna YpoKe
YOPYTOCTH
JI
<g6ozaTeOI;Haﬂepa6OTa JlaboparopHa bubamorera LIOK
«Om JICHH TOPH
18 pedl paTop https://m.edsoo.ru/ff0ace2
KECTKOCTH s paboTa 2
TIPYKUHBD, -
OTtBer Ha Bubnmnoreka [IOK
19 Cuna TpeHuUs. ypoKe https://m.edsoo.ru/ff0af73
8
20 Pemenue 3amad mo OtBeT Ha bubmmoteka IIOK
teme «Crjia TpeHHSI». ypoKe https://m.edsoo.ru/ff0afa26
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JlaGoparophas pabota
"Onpenenenue
ko3¢ duUIHeHTa
TPEHUS CKOJBKEHU'".

JlaGopaTopHa
st paboTa

bubmmoteka IIOK
https://m.edsoo.ru/ff0af8be

22

Pemrenue 3amay no
Teme "3aKOHBI
Hrrorona. Cuma
ynpyroctu. Cuna
TpeHus".

OTtBeT Ha
ypoKe

bubmuoteka IIOK
https://m.edsoo.ru/ff0atb8e

23

Cwuna TSKeCTH U 3aKOH
BCEMHUPHOTO
TATOTEHUS.
Yckopenue
CBOOOJIHOTO IaJCHU.
JlaboparopHast pabora
«3mepenue
YCKOpPEHUS
CcBOOOIHOTO
HAJIECHUD).

JlabopaTopHa
s pabora

bubmuoreka IIOK
https://m.edsoo.ru/ff0af04
4

24

Ypok-koHbpepeHus
" JIBUKEHHE Tell
BOKPYT
TPaBUTAIMOHHOTO
renTpa (ComHeaHAs
CUCTEMA).
TlamakTukn".

OTBeT Ha
ypoKe

25

Pemenne 3agad mo
teme "Cuna TsKecTH
Y 3aKOH BCEMHPHOTO
TSATOTCHHS".

OTBeT Ha
ypoKe

bubmuoreka IIOK
https://m.edsoo.ru/ff0af5{8

26

IlepBas kocmuyeckas
CKOPOCTb.
Hesecomocts u
MIEPETPY3KH.

OTtBeT Ha
ypoKe

Bbubnmoreka [JOK
https://m.edsoo.ru/ff0af33¢c

27

PaBHOBeCHE
MaTepHalIbHON TOUKH.
AOcoroTHO TBEPIOE
teno. PaBHoBecue
TBEPAOrO TeJla C
3aKPEIIEHHOW OChIO
BpaleHusi. MoMeHT
cunbl. LleHTp TsKECTH.

OTtBeT Ha
ypoKe

Bubnmnorexa [JOK
https://m.edsoo.ru/ff0afe36

28

PaBHOBeCHE
MaTepualbHOW TOUKH.
AoGcomoTHO TBEPIOE
teno. PaBHoBecue
TBEPAOrO TeJla C
3aKpeNIEHHOI 0ChIO

OTtBeT Ha
ypoKe




BpalicHus. MowmeHT
CHIJIBI. LICHTp TSKCCTH.

Pemenne 3amau nmo OTtBeT Ha bubmmoteka IIOK
29 TeMe "MOMEHT CHJIBI. ypoKe https://m.edsoo.ru/ff0b02b
Hentp Ts0KECTH". 4
TTonroroBka k OTtBeT Ha
KOHTPOJIbHO# padoTe ypoKe
10 TEME bubmuoreka IIOK
30 "MexaHn4eckoe https://m.edsoo.ru/ff0b040
JIBIDKEHUE. 8
BzaumopeiictBue
Ten".
KouTponbHas paborta
o TemMe
"Mexanuueckoe KonTponbHas Bubmroreica LIOK
31 https://m.edsoo.ru/ff0b06e
JIBIDKCHUIC. pabora
BzaumopeiictBue €
Ten".
AHanu3 KOHTPOJIbHON
paboThl. Mmmyibe
tena. UMmymsc cuisl. Bubmumorexa [IOK
32 3aKOH COXPaHEHUs Otser Ha https://m.edsoo.ru/ff0bO7f
HMITyJbca. YIPyroe u ypoxe a
HEYTpYroe
B3aUMOJICHCTBHE.
Pemeime 3a1a4 10 Butmorexa LOK
33 TeMe "3aKon Otbet Ha https://m.edsoo.ru/ff0b096
COXpaHEHUs ypoke
UMITYJIbCA". €
Ypok-koHbepeHIHs
34 "PeakTuBHOE OTtBer Ha
IBIKEHHE B IPUPOJIE ypoke
U TeXHUKE".
Mexammieckas paGora OTtBer Ha Bbubnmnoreka [JOK
35 ypoKe https://m.edsoo.ru/ff0b0a8
Y MOIITHOCTb. 4
PabGora cuibel TsKeCTH, OtBeT Ha bubmuoreka IIOK
36 CWJIBI YIPYTOCTH U ypoKe https://m.edsoo.ru/ff0b0db
CHJIBI TPCHUSL. 8
JlaboparopHas pabota
«OmnpeneneHune
PpabOThI CHITBI TPCHHS NaGoparopia
37 MIPH paBHOMEPHOM
JIBUKCHHH TeJIa IO A padora
TOPU30HTATBLHOMN
TTOBEPXHOCTI.
13 CBs13b DHEPTHH U OTtBer Ha
paboThL. ypoKe




TTorennmanbHas

SHEprus
i(HeHeTHqEE;jjﬂe 10 OT:e: fa bubmuoteka IIOK
39 HEprii. rj M YpOK https://m.edsoo.ru/ff0b0c3
KHHETHYECKON )
SHEPTHUH. =
40 3aKk0H COXpaHCHUS OTtBer Ha
SHEPrUH B MEXaHHMKE. ypoKe
Jlab 0
«131302211;3;{3115330”[ JlabopaTopHa Brbmmorera LIOK
41 Y patop https://m.edsoo.ru/ff0b12f
COXpPaHEHUs st paboTa .
SHEPTUNY. -
KonebarensHoe OTtBer Ha Bubnmnorexa [JOK
42 JIBUKCHHE U €TO ypoKe https://m.edsoo.ru/ff0b185
XapaKTEPUCTHKH. 8
3 O
Kz?ef:zzfiﬂe sz: fa Bubnunoreka [IOK
43 ] P https://m.edsoo.ru/ff0b20f
Breinyxiennsie
0
koneOanus. PesoHaHc.
Marematuueckuii u
. OtBeT Ha
44 NPY>KUHHBIN
ypoKe
MasTHUKH.
Ypok-uccienoBaHue
3
Eeaiic?f((()jfe%aﬂnﬁ OTtser Ha Brbmmorera LIOK
45 pron https://m.edsoo.ru/ff0b197
OT ECTKOCTH ypoKe .
MPY>KUHBI © MACChI =
rpy3ay.
IIpeBparnienue
46 SHEPIUHU MPH OtBer Ha
MEXaHMYECKUX ypoKe
KOJIeOaHUSIX.
JlaboparopHas pabota
O
:aclii'erﬂme JI-/IIeIII{: eno a JlabopaTopHa Brbmmorera LIOK
47 . proA patop https://m.edsoo.ru/ff0blae
Kosie0aHuit st paboTa .
MIPY>XHUHHOT'O -
MasTHUKA.
JlaboparopHas pabota
«IIpoBepka
HE3aBHCHMOCTH Ta6onatopHa bubmuoreka IIOK
48 Neproaa KoeOaHuii 4 ba 61()>Ta P https://m.edsoo.ru/ff0b197
rpys3a, IOBCIICHHOTO P a
K HUTH, OT MacChl
rpysa».
Mexanudeckue bubmmoteka IIOK
. OTBeT Ha
49 BOJIHBEI. CBOHCTBA https://m.edsoo.ru/ff0b21f
ypoKe

MCXaHHU4YCCKHX BOJIH.

€




IIpononsHbie U
TOTNEPEYHBIC BOJHBI.

Ypok-koHbpepeHus

"MexaHn4YecKHe
. OTBeT Ha
50 BOJIHBI B TBEPAOM
o ypoke
tene. CelicMuuecKkue
BOJHEI".
3ByK. OTBeT Ha
51 Pacnpoctpanenue u YpOKe
OTpaKeHHUE 3BYKA.
Ypok-uccienoBanme OTtser Ha
5 "Habmionenue ypoke
3aBUCHUMOCTH BBICOTEI
3BYKa OT YacCTOTHI".
I'poMKOCTE 3ByKa U OTBeT Ha
53 BBICOTA TOHA. ypoKe
AxycTuueckui
pe3oHaHc
Vpoxk-koH(pepeHITUS
"SI’) bep 0 bubmuorexa IIOK
JIBTPa3BYK U TBET HA
54 paspy https://m.edsoo.ru/ff0b23¢
uHGPa3BYK B MPUPOJIEC ypoKe
a
U TexXHuke". -
TTonroroBka k
KOHTPOJILHOM padore
p "3 p 0 bubmuoteka IIOK
110 TeMe "3aKOHBI TBET HA
55 https://m.edsoo.ru/ff0b25f
COXpPaHCHUSL. ypoKe 0
Mexanndeckue -
KoJIeOaHUSA U BOJIHEI".
KonuTponbHas pabora
o TeMe "3aKOHEBI
KonTponphas
56 COXpaHCHHUSI.
pabora
Mexanunueckue
KoJieOaHUs ¥ BOJIHBI".
AHanu3 KOHTPOJbHOU
a0O0THI.
g 0 bubmuoreka IIOK
JIEKTPOMArHUTHOE TBET HA
57 p https://m.edsoo.ru/ff0b2ab
IIOJIE. YpoKe
e
DNEKTPOMarHUTHBIC =
BOJIHEL.
CBoiicTBa
OTtBeT Ha
58 3JIEKTPOMArHATHBIX
YpoKe
BOJIH.
Ypok-koHbepeHIus
"[IIkanxa
0 bubmmoreka IIOK
3JIEKTPOMArHUTHBIX TBET HA
59 P https://m.edsoo.ru/ff0b2fe
BOJIH. Mcnonb3oBanue ypoKe

3IEKTPOMAarHUTHBIX
BOJIH JIJIsl COTOBOM

6




cBa3u".

60

VYpok-uccienoBaHue
"N3y4yenne cBOMCTB
IEKTPOMAarHUTHBIX
BOJIH C TIOMOIIBIO
MOOHJIBHOTO
Tenedona".

OTBeT Ha
ypoKe

bubmuoteka IIOK
https://m.edsoo.ru/ff0b2¢c6
C

61

Pemrenne 3agay Ha
onpeeJICHIE YaCTOThI
W JTAHBI
3JEKTPOMArHUTHOM
BOJTHEL.

OTtBeT Ha
ypoKe

62

DIIeKTpOMarHuTHAsI
MIPHUPOJIA CBETA.
CKopoCTh CBETA.
BosnHOBEBIE CBOWCTBA
CBeTa.

OTBeT Ha
ypoKe

bubmuoreka IIOK
https://m.edsoo.ru/ff0b31d
0

63

HcTounuku cBeTa.
[IpsmonuneliHOE
pacrpocTpaHeHHE
cBeTa. 3aTMEHUS
Comama u JIyasl

OTtBeT Ha
ypoKe

bubmmoteka IIOK
https://m.edsoo.ru/ff0b365
8

64

3aK0H OTpaskKeHHSI
cBeTa. 3epkana.
Pemenne 3amau Ha
NPUMEHEHHUE 3aKOHa
OTpaKCHUS CBETA.

OTBeT Ha
ypoKe

bubmuoreka IIOK
https://m.edsoo.ru/ff0b38¢c
4

65

HpCJ'IOMIIeHI/IC CB€Ta.
3akoH OpCIOMIICHUA
CBCTa.

OTtBeT Ha
ypoKe

Bubnmnorexa [IOK
https://m.edsoo.ru/ff0b3ae
a

66

IlonHoe BHyTpeHHEE
OTpa’KEeHUE CBETA.
Hcnonb3oBanue
MOJIHOT'O BHYTPEHHETO
OTpaXKCHUs B
ONITUYECKUX
CBETOBOJIAX.

OTBeT Ha
ypoKe

bubmuoreka IIOK
https://m.edsoo.ru/ff0b3c5
C

67

JlaGoparophast pabota
"HUccnenoBanue
3aBUCHMOCTH yTJIa
MIPETIOMIICHUS
CBETOBOTO JIy4ya OT
yIria najieHus Ha
rpa"uIle "BO3IyX-

nn

CTCKJIO .

JlaGopaTopHa
st paboTa

68

Ypok-koHbepeHIus
"Hcnonb3oBaHue
TIOJTHOTO BHYTPEHHETO

OTBeT Ha
ypoKe




OTpaXXCHUA:

CBETOBO/IHI,
OTITUKOBOJIOKOHHAS
CBSI3B".
Ty6L. OMTIHecKas OTtBer Ha Bbubnmnoreka [JOK
69 ypoKe https://m.edsoo.ru/ff0b32
CHJIa JINH3BL. .
IToctpoenue OTBeT Ha Bubnunoreka [IOK
70 HM300paKCHHI B ypoKe https://m.edsoo.ru/ff0b444
JIMH33X. a
JlaboparopHas pabota
"Onpenenenue
@oxsfcgoro JlaboparopHa Brbmmorera LIOK
71 https://m.edsoo.ru/ff0b420
paccTosiHus U s pabora p
ONITHUYCCKOM CHITBI
coOuparoiei JIUH3bI".
Ypok-koHbepeHIHs OTtBer Ha Bubnunoreka [IOK
72 "Onrudeckue ypoKe https://m.edsoo.ru/ff0c0a7
JIMH30BBIE TIPUOOPHI". <
I3 KaK omTHIecKas OTtBer Ha Bbubnmnorexa [IOK
73 ypoKe https://m.edsoo.ru/ff0b468
cucreMa. 3peHue. 4
Ypok-koHbpepeHIus OtBeT Ha
74 " JleheKThI 3peHUS. ypoke
Kak coxpanuthb
3peHue".
Paznoxxenune 6enoro OTtBer Ha
CBETa B CIICKTP. ypoKe
75 8§Z;TZL§§}OTOH& bubanorexa [JOK
https://m.edsoo.ru/ff0c0f4c
CTHIEKTPATLHBIX
nBeToB. [lucnepcus
cBeTA.
JlaboparopHas pabota
"OMnbITHI 11O
pasnoxeHuo 0enoro BuGmorexa LIOK
76 CBETa B CIICKID B Jabopatopua https://m.edsoo.ru/ff0c0e2
BOCTIPHSTHIO IIBETA s pabora .
NpPEIMETOB MIPU UX -
HaOJIOICHUH Yepe3
LBETOBBIC (PUIBTPHI".
YpoK-npakTUKyM OTtBer Ha
"BoyiHOBEIE CBOMCTBA YpoKe
77 CBETa: TUCIepcus,
uHTephEepeHIIUS U
nudpakus”.
78 Omnsitel Pe3epdopaa u OTBeT Ha Bubnroreka [IOK
IJTaHEeTapHAast MOJICIb ypoKe https://m.edsoo.ru/ff0c12a




aToMa. 8
79 [Toctynater bopa. OtBeT Ha
Mogens atoma bopa. YpOKe
Ucnyckanue u OTtBer Ha
TMIOTJIOILIEHUE CBETA YpOKe Bubnroreka [IOK
80 atomoM. KBaHTEHI. https://m.edsoo.ru/ff0c144
JInneituarnie c
CIIEKTPBI.
YPpOK-TIpaKTHKyM OTtser Ha
"Habmonenue ypOKe Bubmroretca LIOK
81 https://m.edsoo.ru/ff0c155
CIIEKTPOB 0
HUCITyCKaHUs". -
PAHOAKTHEHOCTS 1 68 OTtBer Ha Bubnmnorexa [JOK
82 ypoKe https://m.edsoo.ru/ff0c167
BUJIBL 2
CrpoeHne aTOMHOTO OTtser Ha Bubnroreka [IOK
83 siapa. Hyknonnas ypoKe https://m.edsoo.ru/ff0c18a
MOJIETIb. c
PagnoakTuBHBIE OtBeT Ha bubmuorexa IIOK
84 IIpPeBpAaICHHU. ypoKe https://m.edsoo.ru/ff0clal
H30TOmBI. 4
Pemienue 3amay no OTtBer Ha Bu6mmorexa LIOK
85 reme: ypoke https://m.edsoo.ru/ff0c1b4
"PaanoakTHBHEIE
TIpeBpaIieHs " a
OTtBer Ha
86 Ilepuon nmomypacnana. ypoKke
Ypok-koHbepeHIHs OTtBer Ha
"If)aunoaxfl)d;;m: YpOKe bubamorexa LIOK
87 https://m.edsoo.ru/ff0c212
W3Ty4YeHHs B IPHUPO/IE, p
MEIMINHE, TEXHHUKE" . -
SlnepHbIe peakuuu. OtBeT Ha
32?1(:1151 cfxpageHm YpOKe bubmorexa LIOK
88 https://m.edsoo.ru/ff0c1cS
3apsAI0BOTO U 2
MacCOBOTO YHCEI.
OHeprus CBs3U OTtBer Ha Bubnmnorexa [IOK
89 aTOMHBIX siiep. CBsi3b ypoKe https://m.edsoo.ru/ff0c1d7
MAaccChl ¥ SHEPTUH. a
Pemenwne 3amau mo OtBeT Ha
90 Teme "SnepHbie YpOKe
peakmmn".
Peaknuu cuHTe3a M OtBeT Ha BuGmorexa LIOK
91 ACTCHIBLAACD: ypore https://m.edsoo.ru/ff0c1e8
Wcrounuku sneprun g
ConHna u 3BE37. -
9 Ypok-koHbepeHIHs OTtBer Ha
"SnepHast sHEpreTHKA. Ypoke




JeicTBus
paaruoaKTUBHBIX
W3JIyYEHUN Ha KUBBIE
OpraHHu3MBI".

93

TToaroroBka k
KOHTPOJIbHO# padoTe
10 TeMe
"DIIeKTpOMarHuTHOE
ToJie.
DNEKTPOMarHUTHBIC
BOJIHBI. KBaHTOBBIC
SIBJICHUS".

OTBeT Ha
ypoKe

bubmunorexa IIOK
https://m.edsoo.ru/ff0c223
53

94

KouTponbHas paborta
10 TeMe
"3IEeKTPOMarHUTHOE
moJie.
DNEKTPOMarHUTHBIC
BOJIHBI. KBaHTOBBIC
SIBIICHUA"

KonTponbpras
pabora

95

AHanu3 KOHTPOJIBHON
pabotsl. [ToBTOpEHHE,
o0obmenue. Penrenue
PacCUETHBIX H
KauyeCTBEHHBIX 33724
o Teme "TerioBbie
TIPOIIeCChI”.

OTtBeT Ha
ypoKe

bubmmoteka IIOK
https://m.edsoo.ru/ff0c257
2

96

IloBTOpEHME,
00001mmenne. Permenue
PacUeTHBIX H
KayeCTBEHHBIX 33134
o teme "KIT
TEIIOBBIX
JBUTATENCH".

OTBeT Ha
ypoKe

bubmuoteka IIOK
https://m.edsoo.ru/ff0c2a2
2

97

IloBTOpEHME,
o0o6menne. Pemenue
pacUeTHBIX H
KauyeCTBEHHEIX 3aa4

o teme "KIT

3JIEKTPOYCTAaHOBOK".

OTBeT Ha
ypoKe

bubmuoreka IIOK
https://m.edsoo.ru/ff0c2b3
0

98

IToBTOpEHME,
0000IIICHHE.
JlaboparopHbie
paboTHI IO Kypey
"CBeTOBBIC SABJICHUS".

OTBeT Ha
ypoKe

bubmuoteka IIOK
https://m.edsoo.ru/ff0c2c5
2

99

IToBTOpEHuUE,
o6o6menue. Pabora c
TEKCTaMH TI0 TeME
"3aK0OHBI COXpaHEHHS

OTtBeT Ha
ypoKe

Bubnmnoreka [JOK
https://m.edsoo.ru/ff0c2d6
a




B MexaHuke".

IToBTOpeHue, OTtBer Ha
10 00o6menue. Pabora ¢ ypoke Bubmumorexa [IOK
0 TEKCTaMU 110 TEME https://m.edsoo.ru/ff0c2e8
"Konebaunus u 2
BOJTHBI".
IToBTOpEHME OTtser Ha
10 o606u1r;Hne. ’Pa60Ta c ypoKe Brbmiorexa LIOK
https://m.edsoo.ru/ff0c304
1 TEKCTaMH TI0 TeMe 4
"CBeTOBBIC SIBICHIS". -
IToBTOpCHME, OTtser Ha
10 o0obmenue. Pabora ¢ ypoKe
) TEKCTaMH TI0 TeMe

"KBaHTOBas U simepHas
¢duzmka".




IIpunoxenne 1

HopmaTuBHO-npaBoBoe odecnevenmne

1. ®enepanbubiii 3akoH oT 29 nekabps 2012 r. Ne 273-03 «OO6 oOpa3oBaHuu B
Poccuiickoit denepanum».

2. @enepanbHblil 3ak0H OT 24 ceHTa0psa 2022 r. Ne 371-03 «O BHeceHUU U3MEHEHUH B
dbenepanbublii 3akoH «O0 oOpazoanuu B Poccutickoit denepanum.

3. Crparerus HanmoHanbHOU Oe3omacHocTH Poccuiickorn deneparuu, yTBepKIcHHAs
VYkazom IIpesuaenta Poccuiickoit @enepannu ot 02 urosst 2021 r. Ne 400.

4. OCHOBBI TOCYJAPCTBEHHOM MOJIMTUKU 110 COXPAHEHUIO U YKPETICHUIO TPaJAULIMOHHBIX
POCCHUMCKHX TYXOBHO-HPAaBCTBEHHBIX IIEHHOCTEH, yTBepXkJeHHble YKa3zom [Ipe3umenrta
Poccutickoit ®eneparuu ot 09 HosOpst 2022 r. Ne 809.

5. O HauuoHanbHBIX 1emsX pazButus Poccuiickoit @enepaunu Ha nepuon ao 2030 roga
u Ha mnepcunexktuBy no 2036 roma», yrBepxkacHHble YkazoMm llpesunenta Poccuiickoit
®enepanuu ot 07 mast 2024 r. Ne 309.

6. OcHOBBI rocymapcTBeHHON monutuku Poccuiickoit  ®enepanuun B obnactu
HMCTOPUYECKOTr0 MPOCBEIICHUS, YTBEepKIeHHbIe YKa3oM [Ipe3unenta Poccuiickoit denepaunu ot
08 mast 2024 1. Ne 314.

7. TlocranoBnenue IIpaBurenbctBa Poccutickoit @enepanuu ot 11 oktsadpst 2023 1. Ne
1678 «O6 yrBepxkaeHuu IlpaBunm mTpuUMEHEHUS OpTraHU3alUSIMH, OCYIIECTBIISIONUMU
00pa3oBaTeNbHYIO JCSITEIBHOCTD, HIEKTPOHHOTO O0YUYEHHUsI, TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTUH MPH pean3ai 00pa30BaTEbHBIX MPOrPaAMM».

8. denepanbHBIi TOCYAAPCTBEHHBIM 00pa30BaTEeNbHBIA CTAaHAAPT OCHOBHOTIO OOIIETO
o0pa3oBaHus, YTBepKIECHHBINH Mpuka3oM MuHucTepcTBa npocsenienus Poceuiickoit @eneparn
ot 31 mas 2021 r. Ne 287.

9. ®denepanbHas o00pa3oBaTeNbHAs MPOrpaMMa OCHOBHOTO 00Imero o0Opa3oBaHus,
YTBEpKJ€HHasi mpukazoM MuHucTepcTBa mpocBenieHuss Poccuiickoit @enepanuu ot 18 Mmast
2023 r. Ne 370.

10. [Tpuka3 MunucrepcrBa npocsenieaus Poccuiickoit @enepanun ot 09 okta0ps
2024 r. Ne 704 «O BHECEHMM M3MEHEHMH B HEKOTOpBIE MPHUKa3bl MUHHUCTEPCTBA NPOCBELLEHUS
Poccuiickoit @eneparun, kacaromuecs ¢eaepalbHbIX 00pa30BaTEbHBIX IPOrpaMM HauyaIbHOTO
o01iero o6pa3oBaHusl, OCHOBHOT'O OOIIEro 00pa3oBaHUs U CPEIHEr0 00Iero 00pa3oBaHUM».

11. ITpuka3z Munucrepcersa npocsenienus Poccuiickoit @enepanuu ot 18 uromns 2024
. Ne 499 «O06 ytBepkaeHun (emepaabHOTO MEPEUHs JIEKTPOHHBIX 00pa30BaTEeIbHBIX PECYPCOB,
JOTIYIIEHHBIX K UCIOJB30BAaHUIO NIPU PeaIn3allii UMEIOIINUX FOCYAapCTBEHHYIO aKKpeIUTaIUI0
00pa3oBaTeNbHBIX MPOTPAaMM HAYaJIBHOTO OOIIEro, OCHOBHOIO OOIIEro, CpeaHero oOIero
00pazoBaHUN.

12. IIpuka3 MunucrepcrBa npocsemeHuss Poccuiickont @enepanuu ot 22 mapra
2021 1. Ne 115 «O nopsake opraHu3aii U OCYILECTBICHUS 00pa30BaTeIbHON AEATEIbHOCTH IO
OCHOBHBIM 00111€00pa30BaTeIbHBIM POrpaMMaM — 00pa3oBaTeIbHBIM MIPOrpaMMaM HAa4aJIbHOTO
00111eT0, OCHOBHOT'O OOIIETO U CPEAHEro 00IIero 00pa3oBaHMs».

13. [Ipuka3z MunuctepctBa npocsenieHus: Poccuiickoit deneparuu ot 05 HOAOps
2024 1. Ne 769 «OO6 ytBepxkaeHun (enepanbHOTO MEepedyHs YYeOHMKOB, TOMYIIEHHBIX K
UCIIOJB30BAHUI0O  TpU  pealu3aly  UMEIOUIMX  TOCYJapCTBEHHYIO  aKKpeIWUTaIUIo
00pa3oBaTeNbHBIX MPOTPAMM HAYaJIBHOTO OOIIEro, OCHOBHOIO OOIIEro, CpeaHero oOIero



o0pa3oBaHHUsl OpraHU3alUSIMU, OCYILECTBISIOUIMMHU O00pa30BaTelIbHYIO JESTENbHOCTh U
YCTAHOBJICHHS ITPEJICIIBHOTO CPOKA MCIIOJIb30BAHUS UCKIIOYEHHBIX YISOHUKOB).

14. [Tpuka3 MunucrepcTBa npocsenieaus Poccuiickoit @enepanuu ot 06 HosOps
2024 1. Ne 779 «O06 yTBepkKIeHUH MEepeyHs JOKYMEHTOB, MOJrOTOBKA KOTOPBIX OCYLIECTBISETCS
He1arornyeckKuM1 paboOTHUKAMU TIPH peaTu3aliii OCHOBHBIX 00111e00pa30BaTeIbHBIX IPOrPaMM,
00pa3zoBaTeNbHBIX MPOTPAMM CPEIHETO MPOPECCHOHATHHOTO 00Pa30BaAHUSY.

15. [Tpuka3z MunuctepctBa npocBemnieHus Poccuiickoit deneparuu ot 28 HOAOps
2024 1. No 838 «0OO0 yTBepKIECHHH TIEpEYHS CpPEACTB OOYyYeHHST © BOCIHUTAHMII,
COOTBETCTBYIOIIMX COBPEMEHHBIM YCIIOBUSIM OOy4YeHUS, HEOOXOIMMBIX TMpU OCHAIIECHUU
00111e00pa30BaTEIbHBIX OpPraHMU3alUi B IENAX peau3alliid MEPONPHUSATHIA TOCyIapCTBEHHOU
nporpammbl Poccuiickoit @enepanun «Pa3Butrue o0pazoBaHMs», HAPaBICHHBIX HA COJEHCTBHE
co3manuio (co3nanue) B cyobekTax Poccuiickoii @eneparyivi HOBBIX (IOTIOJTHUTENBHBIX) MECT B
00111e00pa30BaTENbHBIX OPraHU3ALMIX, MOACPHU3ALNIO HHPPACTPYKTYPHI 00IIEro 00pa3oBaHus,
IIKOJIBHBIX ~CHUCTEM O00pa3oBaHUsA, KpUTEpHEB ero (GopMUpOBaHUS U TpeOOBaHUU K
(GYHKIIMOHATLHOMY OCHAITICHUIO 0011I€00pa30BaTEIbHBIX OpTraHU3AIIHIN.

16. Canutapubie mnpaBuna CII 2.4.3648-20 «CaHUTapHO-3MTUIEMUOJIOTHYECKUE
TpeOOBaHUS K OpraHU3aIl[MsM BOCHUTAHHUS W OOY4YEHMs, OTIbIXa W O3JOPOBJICHUS JAETEeH U
MOJIOJIC)KH, YTB. TIOCTAaHOBJCHHWEM [JIaBHOrO TOCYZApCTBEHHOTO CAHUTApHOTO Bpayda
Poccutiickoit @enepannu ot 28 centssopst 2020 r. Ne 28.

17. Canurapubie mnpaBunia u HopMmbl CanlluH 1.2.3685-21 «I'uruenunueckue
HOpPMAaTHUBBI U TpeOOBaHUsS K oOecreueHHIo 0€30MacHOCTH n/uin 0e3BpeIHOCTH JUIst 4 deroBeKa
(dakTopoB cpeabl OOUTAHUSA», YTB. TOCTAHOBIEHWEM | JTaBHOTO roCcy1apCTBEHHOTO CAaHUTAPHOTO
Bpaya Poccuiickoit ®enepammu ot 28 suBaps 2021 1. Ne 2 (B pemakiuu MOCTaHOBJICHUS
['maBHOTO TOCYHApCTBEHHOTO caHUTapHOro Bpadya Poccuiickoit @eneparuu ot 30 mexabps 2022
r. Ne 24).

18. [TucbMO  TOCYHApCTBEHHOTO OIOHKETHOTO — YUPEKIEHUS JTOTIOJHUTEIHLHOTO
npodeccuoHaIbHOr0 00pazoBaHus «YensOMHCKMI WHCTUTYT pa3BUTHA oOpa3oBaHUs» OT 29
anpens 2025 r. Ne 1468 «O HanpaBiIeHUH METOJUYECKUX KOMMEHTapuUeB 00 HM3MEHEHHSX B
OCHOBHBIE 0011e00pa30oBaTeNIbHBIE MPOTPAMMbl HAYAIBLHOTO OOINEro, OCHOBHOTO OOIIET0 U
CpeaHero o0mero oopa3oBaHUs.

19. [Ipukaz MunuctepctBa mnpocsemnieHuss P® ot 23.06.2025 Ne 5779 «O6
OCOOEHHOCTSIX peau3alii OCHOBHOHM 00I11e00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanust B coorBeTcTBHH ¢ PI'OC 1 ®OII ocHoBHOTrO 001IeTO 00pa3oBanus B 2025/2026
y4eOHOM TOTy».

20.  Ilucemo MunucrepctBa oOpazoBaHust ¥ Hayku YensOmHCKOW o00iacTu oOT
23.06.2025 Ne 5779 «O06 0COOEHHOCTSIX pealu3alud OCHOBHOM 00I1e00pa3oBaTebHON
IporpaMMbl OCHOBHOTO 00miero obpazoBanus B cooTBercTBUU ¢ PI'OC u POIIl ocHoBHOTrO
oOmiero oopazoBanus B 2025/2026 yueGHOM roay».



IIpunoxenne 2

Y4eOHO-MeTOANYECKNI KOMILJIEKC NPeAMeTHOH 00J1acTH «EcTecTBeHHO-HayYHbIE
npeaMeTb» Ha 2025/2026 y4yeOHbIi rojx

Ne Y4yeOHunk MeTtoauyeckoe H TUIAKTHYECKOE oDecniedeHne
1 [IepbikuH, A.B. | ®unonosuu, H.B., ®us3uka. 7 k1. Merogudeckoe
Odusmka. 7 wiacc: | mocooue. — M.: JIpoda, 2019
y4eOHUK g | Mapon, A.E., Ilosoiickuii, C.B. Mapon, E.A.
obmeobpazoBarenbH | Gusuka. COOpHUK BOMPOCOB W 3adad. 7 K. - M.:
pIX yupexnaenuit /| Jpoda, 2019
A.B. Tleppmmkun - | ®aneeBa, A.A., Huxudopos, I'.I'., Jlemumona,
M.: Ipoda, 2019 M.IO., Opnos, B.A.. ®wusuka. Ilnanupyemsbie
pe3yinbTtathl. Cucrema 3HaHuW. 7-9 KIacchl:
nocobue ans yuurtened o0Oeodbpa3zoBaTeIbHbBIX
opranuzamuii. - M.: IIpoceemenue, 2017
2 [IepbiukuH, A.B. | ®unonosuu, H.B., ®us3uka. 8 k1. Merogudeckoe
Ousnka. 8§ wiace: | mocooue. — M.: JIpoda, 2020
y4eOHUK g | Mapon, A.E., Ilosoiickuii, C.B. Mapon, E.A.
obmeobpazoBarenbH | Gusuka. COOPHUK BOMPOCOB M 3aaad. 8 Ki.: - M.:
BIX Hpoda, 2019
yapexaeHuii/A.B. ®daneeBa, A.A., Huxudopor, I'.I'., demumora,
eppimkun - M.: | MIO., Opnos, B.A.. ®usuka. Ilnanupyemsie
Hpoda, 2019 pe3yinbTtatel. Cucrtema 3HaHuWi. 7-9 KIiacchl:
nocobue ans yuurtened o0Omeobpa3zoBaTeIbHbBIX
opranuzamui. - M.: IIpoceemenue, 2017
3 IIeppikun A.B., | I'ytnux E.M., Yepnuxkoa O.M. ®dusuka. 9 knacc.
['yTHUK E.M. | Metonuueckoe nocobue k yueOHuky Ilepspimkuna-
Ouzuka. 9 xnacc: | ['yrauk — M.: [Ipoda, 2020
y4eOHUK st | Mapon, A.E., Tlozoiickuii, C.B. Mapon, E.A.
obmieoOpazoBarensl | ®usnka. COOPHUK BOMPOCOB | 3adad. 9 ki.: - M.:
BIX Hpoda, 2019
yupexnenuit/E.M. ®daneeBa, A.A., Huxudopos, I'.I'., Jlemunosna,
['ytHuk. - M.: | M.IO., Opnos, B.A.. ®wusuka. Ilnanupyembie
Hpoda, 2019 pesynbraThl. CucreMa 3HaHMi. 7-9  KIAcChl:
nmocoOue s yduTelne oO0meo0pa3oBaTeIbHbIX
opranusaiuii. - M.: Ilpocsemienue, 2017

Y4yeOHO-METOAMYECKHA KOMIUIEKC 10 (U3MKE TIOJHOCTBIO COOTBETCTBYET TpPEOOBAHHSIM
OenepanbHON 001IE00pa30BaTEIHLHON MPOrpaMMe OCHOBHOTO OOIIEro odpa3oBaHUs, BXOIUT B
denepanbHBI TepeueHh YUYEOHMKOB M y4eOHbIX mocobuit Ha 2025/2026 yueOHBIA TOm U

obecreunBacT peain3aiuio padoyeii mporpaMmel.



IIpnaoxenne 3

XapaKTepuCcTHKA OLeHOYHbIX MaTepPHAJIOB
[TnanupoBaHre KOHTPOJIS M OLIEHKH 3HaHHH ydarmxcs Ha 2025/2026 y4eOHblii rox

7 Kiacc
q)OpMBI KOHTPOJIS 1 TpumecTp 2 TpUMECTpP 3 TpumecTp rox
KOJIMYECTBO KOJIMYECTBO KOJINYECTBO KOJIMYECTBO
CTapTOBas IMArHOCTUKA 1 1
KonTponpHbIe paboTh WUTOTOBbIE 1 1
tematndeckue | 0 2 1 3
JlaGopaTopHblie paboThI 4 4 4 12
8 kacc
q)OpMBI KOHTPOJIS 1 Tpumectp 2 TpuMecTp 3 TpumecTp rox
KOJINYCCTBO KOJIM4YCCTBO KOJIM4YCCTBO KOJIMYCCTBO
Bxopgnas quarasocTruka 1 1
KonrtponbHsie paboTsl UTOT'OBBIE 1 1
TemMaruueckue | 1 1 1 3
JlabopaTopHblie paboTHI 4 6 5 15
9 kjacc
q)OpMBI KOHTPOJIS 1 TpumecTp 2 TPUMECTP 3 TpumecTp rox
KOJIMYECTBO KOJINYECTBO KOJINYECTBO KOJIMYECTBO
Bxopgnas quarasocTruka 1 1
KonTponpHbIe paboTh WUTOTOBbIE 1 1
TEeMaTHISCKHE 1 1 2
JlabopatopHbie pabOThI 9 9 9 27

B xone m3yuenus kypca ¢usmku 7, 8, 9 kimacca mpemycCMOTPEH TEMaTHYCCKUUA W UTOTOBBIN
KOHTPOJIb B (bopMe TCMATUYCCKUX TCCTOB, CAMOCTOATCIIbHBIX, KOHTPOJIbHBIX pa60T.

HcTounuku OLICHOYHBIX MaTE€pHAJI0OB




Ne /mt

Hazsanue

ABTOp

BrIxoaHbIe TaHHBIE

7 Kjaacc

®uznka. 7 knacc. JuaakTuueckue
MaTepHUaIbL.

Mapon, A.E., Mapon, E.A.

M.: [Ipocsemienue,
2023

KoHnTponbHbie u
CaMOCTOSITeNIbHbIE ~ pabOTHl IO
¢usuke. 7 kmacc: K Y4eOHUKY
A.B. Ileppimkuna «®dusuka. 7
kiaccy. DI'OC

I'pomuesa, O.1.

M.: Ok3ameHn, 2020

DKcnpecc-nuarHocTuka. Pusuka.
7 xnacc

HBanora, B.B.

M.: Dx3amen, 2014

®dusuka: 7 Kjacc: KOHTPOJIbHbBIE
HU3MCPUTCIIbHBIC MaTCPUAJIBI

Bo6ommuna, C.Bb.

M.: Dx3amen, 2014

®duzuka. [Inanupyemblie
pe3ynbTatel. CucreMa 3HaHUM. 7-9
KJIacChl: IMocoOue i yduTesen
0011e00pa3oBaTeIbHBIX
OpraHu3aIui.

®daneena, AA.,
Huxudopos, Irr.,
Hemunosa, M.}O., Opnos,
B.A..

M.: IIpocsenienue, 2014

duzuka. 7 ximacc. TecTbl

A.B. YeGotapeBa

M.: [poda, 2017

8 kiaacc

®uznka. 8 knacc. JumgakTuueckue
MaTepHUabL.

Mapon, A.E., Mapon, E.A.

M.: Jlpoda, 2015

KoHnTponbHbie u
CaMOCTOSITeNIbHbIE ~ paboTHl IO
¢u3uke. 8 kmacc: K Y4eOHUKY
A.B. Ileppimkuna «®dusuka. 7
kiaccy. I'OC

I'pomuesa, O.1.

M.: Ok3ameHn, 2020

DKcrpecc-1uarHocTuka. dusuka.
8 Kiacc

WBanosa, B.B.

M.: Ok3amen, 2014

®dusnka: § KjIacc: KOHTPOJIbHbIE
U3MEpUTENIbHbIE MaTePHUAIIbI

Bob6ormuna, C.b.

M.: Ok3amen, 2014

10.

®dusuka. [Inanupyemblie
pe3ynbratel. CucreMa 3HaHUH. 7-9
KJIacChl: IMocoOue i yduTeseut
0011e00pa3oBaTeIbHBIX
OpraHu3aIui.

®daneena, AA.,
Huxudopos, Irr.,
Hemunosa, M.}O., Opnos,
B.A..

M.: IIpocBenienue, 2014

11.

dusuka. 8 ximacc. Temarnueckue
TECTBI

I'.E. Huxynuu

M.: BAKO, 2019

12.

OnopHble KOHCIEKTHI M pa3HO
YPOBHEBBIC 3aJJaHUS. 8 KJ1acc

Mapon E.A.

Buxropus mttoc 2022

9 kjacc

13.

®usuka. 9 knacc. JlugakTuaeckue
MaTepUaIbl.

Maposn, A.E., Mapon, E.A.

M.: [poda, 2015




14.

KoHnTponbHbie u
CaMOCTOSITeNIbHbIE  paboTHl IO
¢usuke. 9 kmacc: K Y4eOHUKY
A.B. Ileppimkuna «®dusuka. 7
kiaccy. ®I'OC

I'pomuesa, O.1.

M.: Ok3ameHn, 2020

15. | Okcnpecc-nguarnoctuka. ®dusuka. | FiBanosa, B.B. M.: Dx3amen, 2014
9 kyacc

16. | ®uszuka: 9 kiacc: KOHTPOJIbHBIE Bo6ommuna, C.Bb. M.: Dx3amen, 2014
U3MEPUTEIIbHBIE MaTEPHUAIbI

17. | ®usuka. [Lnanupyemsie | Paneena, A.A., | M.: Ilpocsemienue, 2014
pesyabTatel. Cucrema 3HaHui. 7-9 | Hukudopos, r.r.,
KJIacchl: mocobue ans yuureneit | Jemumosa, M.IO., Opios,
00111e00pa3oBaTeIbHBIX B.A..
OpraHu3alum.

18. | ®uszuka. 9 kiacc. TecTsl XaHHaHOB, H.K., | M.: Hpoda, 2016

XannaHoBa, T.A..

[IpencraBnenHblie B paboueil mporpaMMme OILEHOYHBIE MaTepUalibl COOTBETCTBYIOT TPEOOBAHUSAM

@I'OC u BXOIAT B MEpeUeHb OPraHMU3aLUM, OCYIIECTBISIOUINX BBIMYCK YU4€OHBIX MOCOOMIA,

KOTOPLIC [OOIMYCKAIOTCd K HCIIOJIB30BAHUIO IIpU pCain3dalun

OCHOBHOT0 00111eT0 00pa3oBaHMsI.

nporpaMMbl 1o  (U3UKe




pnioxenue 4

Peanmzanms padoueilt nporpaMMsbl y4eO0HOI0 npeaMeTa s 00y4aoImmx ¢
OrpaHHYEHHBIMHU BO3MOKHOCTAMH 310POBbS

Peanuzanuss paboueit mporpamMmbl IS  OOYYArOIIMXCS C OTPaHUYCHHBIMU
BO3MOYXHOCTSIMU 3JIOPOBBSI COOTBETCTBYET COJIEPKAHHUIO paboueit mporpaMmsbl 1Mo (U3HKE C
ydyeToM TpeboBaHUN K IJIAHHUPYEMBIM pe3yiabTaTaM OCBOCHHs yueOHOro mpemmeta. [Ipu
3TOM CKOPPEKTUPOBAHBI OLICHOYHBIE MaTEepHallbl B 4YaCTU 00beMa 3aJaHuil JJis BBIOTHEHUS
1 Bpemsi BeinosiHeHus1. [Ipu moxbope coaeprkanus 3aHaTuid o Gusuke yist yyarmmxcs ¢ OB3
YUUTBHIBAIOTCS, C OJHOM CTOPOHBI, MPHUHIMII JOCTYTHOCTH, a C JPYroil CTOPOHBI, HE
JIOTYCKAIOTCS UBJUIIHETO yrpolueHus Matepuana. Coaep:kaHue CTaHOBUTCS 3(PHEKTHBHBIM
CPEICTBOM AaKTHBHU3aLUU y4eOHOW AESITENbHOCTH B TOM Cllyyae, €clidi OHO COOTBETCTBYET
MICUXHYECKUM, UHTEIUICKTYaTbHBIM BO3MOXKHOCTSIM JIETEH M UX TOTPEOHOCTSIM.

B xonme oOyueHuss (HU3MKH TPUMEHEHHE CpPEICTB AaKTHBM3AalUU y4eOHOM
NESITEILHOCTH SIBIISIETCS HEOOXOIMMBIM YCIIOBHEM YCHEIIHOCTH Tpolecca OOydeHHs
KOJIbHUKOB ¢ OB3.

[Tpu paGote ¢ OOy4aroUIMMHCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3J10pOBBS
coOJTr01at0TCs O0IITME TPUHITUIIBI U TTPABUJIA!

1). UHIUBUYaTbHBIA MOAXOJ K K&KIOMY YUCHHKY;

2). mpenoTBpalleHHE HACTYIUIEHWS YTOMJICHHS, MCIOJb3ysS Il ATOrO
pazHoOOpa3HbIe cpencTBa (YepeoBaHHE YMCTBEHHOM H TPAKTHUYECKOW JESITEeIhHOCTH,
MPEMoJHECCHHEe MaTrepraliia HeOONbIIMMU JI03aMH, HCIIOJIb30BAHUE WHTEPECHOTO U
KpacOYHOTO TUIAKTUYECKOT0 MaTepuasa u CPEeJICTB HATIISTHOCTH );

3). UCTIONB30BAaHUE METOJIOB, aKTHBU3UPYIOLIUX IMO3HABATEIBHYIO JIEATEIHHOCTh
yUaluXcsl, pa3BUBAIONINX UX YCTHYIO U MMMCbMEHHYIO pedb U (POPMHUPYIOIIUX HEOOXOJMMbIe
y4eOHbBIC HABBIKH;

4). mposiBJICHUE TIeAaroruieckoro takta. [locTossHHOE TOOIIpeHNe 3a MaIeHIIe
yCIeXH, CBOEBPEMEHHas U TAKTHUECKask MOMOIIb KaKI0OMY peOEHKY, pa3BUTHE B HEM BEpHI B
COOCTBEHHBIC CHIIBI 1 BO3MOXKHOCTH.

OddexTuBHEIME ~ TIpHeMaMud  BO3JCHCTBHS  HAa  OMOIMOHANBHYIO U
MO3HABATENBHYIO Chepy AeTel ¢ OTKIIOHCHUSIMH B PA3BUTUU SIBIISIOTCS:

- UTPOBBIC CUTYAIIHH;

- JMUIAKTUYECKUE HUTPbI, KOTOPHIE CBS3aHBI C MOWCKOM BHUJIOBBIX M POJIOBBIX
MPU3HAKOB IIPEIMETOB;

- UIPOBBIE TPEHUHTH, CIOCOOCTBYIOIIME PAa3BUTHIO YMEHHUS OOLIAThCA C
APYTHMH;

- TICUXOTMMHACTUKA U pejaKcallysi, IO3BOJISIONINE CHATh MBIIIEYHbIE CIIa3Mbl U
32)KUMBbI, 0OCOOCHHO B 00JIaCTH JTUIIA U KHUCTEU PYK.



pnioxenue 5

Peasmm3zanus HALMOHAJIbHBIX, PETHOHAJIBHBIX M ITHOKYJBLTYPHBIX 0CO0€HHOCTEH NMpH
U3Y4YeHUH (PU3UKH

[Tpu mpoexkTrpoBaHUM padodeil MPOrpaMMbI MO (PU3UKE YUUTHIBAIOTCS HAIMOHAIBHEIC,
pEeTHOHANIBHBIE M 3THOKYJIBTYpHBIE 0COOCHHOCTH. HOpMaTHBHBIMH OCHOBAaHHMSIMH y4YeTa TaKUX
O0COOEHHOCTEHN B COJIep)KaHUU TIPOrpaMMbl SBISIOTC DenepanbHblil 3akoH «O0 00pa3oBaHWU B
Poccutickoit ®enepanuu» U ¢eaepalbHbIi TOCYIapCTBEHHBIM 00pa30BaTEeNbHBIA CTaHIAAPT
OCHOBHOTo o0miero oOpa3oBanus. B coorBercTBusi ¢ TpeboBanmsimu PI'OC B mporpammy
BKJIIOUEHBI BOIIPOCHI, CBSI3aHHBIE C YYETOM HAallMOHAJIBHBIX, PETHOHAIBHBIX M 3THOKYJIbTYPHBIX
0coOeHHOCTEH.

B cootBerctBum ¢ Ilpukazom MunuctepcrBa u o0pa3oBaHUS W Hayku YenssOMHCKON
obmactu ot 30.05. 2014 Ne01/1839 «O BHeceHuu n3MeHeHH B 001acTHOW Oa3MCHBIN yueOHBIN
IUIaH A7 00pa30BaTeNbHBIX OpraHuzanuii YenssOmHCKoW 007acTH, pealnu3yrouX MpOrpaMMbl
OCHOBHOTO OOIIEro H CpeaHero oO0Imero ooOpa3oBaHus» NpH peanuzaruu DeneparTbHOTO
rocy/apcTBEHHOro  o0Opa30oBaTeNbHOTO  CTaHJapTa JUIS ~ U3YYEHUsS  HAIMOHAJbHBIX,
PErHOHANIBHBIX U ATHOKYJIBTYPHBIX OCOOEHHOCTEW B MPEAMETHOE COJEp:KaHUE C BbIIEICHUEM
10-15% yuebHOro BpeMeHH OT OOIIEro KOJIMYECTBA YaCOB MHBAPUAHTHOM YacTH.

Brxurouenne HPOO oboramaet o6pa3oBarenbHbIC 1S U BEICTYIAET BAXKHBIM CPEJCTBOM
BOCTIUTAHUS U OOYYCHUS, UICTOUHUKOM HH(POPMAIH PACIPOCTPAHEHUS O KU3HU PETUOHA U BCEH
CTpaHbl. YYaluecs: Moiay4yaloT peajbHYI0 BO3MOXHOCTh MPUMEHEHUS MOJTYYEHHBIX 3HAHUU U
ymennii Ha mpaktuke. Peammzanus HPDO ocymectBisiercss myrtem nuddysHoro (6109HOTrO)
BKIIIOUEHUSI PETMOHAIIBHOTO MaTepualia B COJEp>KaHHUE COOTBETCTBYIOMIMX TeM ypokoB. OTOop
HPDO wuzywyaeMbIx BOMPOCOB MPOU3BEAECH B COOTBETCTBHM ¢ pekoMeHaanuamu YUIIIIKPO u
METOJAMYECKUMH  PEKOMEHJALUMSIMU [0  HCIOJb30BAHUIO  HAMOHAIbHO-PErMOHAIBHOIO
COJIep>KaHUsI OCHOBHOTO OOPa30BaHMSI.

Lenpto pa3pabOTKM MoJeNell PerHOHAIBHOTO KOMIIOHEHTa IIKOJIBHOTO (DH3HUYECcKOro
00pa3oBaHMsl SBISECTCS TIOBBIICHWE KadecTBa OOydeHUs (HU3MKE ydaluxcsi OCHOBHOM
00meoOpa3oBaTelbHOW  MIKOJBL.  JlaHHBIE  MOJENM  CHHTE3UPYIOTCSA W 00OTamaroTcs
TEXHOJIOTUSIMH TPOOJIEMHOT0, Pa3BHBAIOMIETO M JMYHOCTHO OPUEHTHPOBAHHOTO OOyUYEHHs Ha
OCHOBE COBOKYITHOCTH TMOJIXOJIOB: CUCTEMHOT'0, KOMIIETEHTHOCTHOTO, IeATEeTbHOCTHOTO.

Hcnonb3oBaHue HAMOHATBHBIX, PETrHOHAJIBHBIX H 3THOKYJIbTYPHBIX 0COOEHHOCTEIH
HA ypokax (GU3UKHU U BO BHEKJIACCHOII 1eSITeJIbHOCTH MPOBOAUTCS B CJIEAYIOIIUX ACMEKTAX:

1. dopmupoBaHrEe YMEHHIA BIaleTh IPHEMaMH OLICHKH, aHAJIN3a ¥ POTHO3a U3MEHEHUH
IIPUPOIBI CBOETO PETHOHA O] BIUSHUEM XO3SMCTBEHHOM JICATEIILHOCTH YEIOBEKA;

2. BOBJICUCHHE Y4YallUXCsS B AKTUBHYIO HCCIEIOBATEIbCKYIO MAEATEIBHOCTh MO0 H3YYCHUIO
POJHOTO Kpasi,

3. popmMupoBaHUe 3HAHUH O BKJIAJIC B HAYKY N3BECTHBIX YUEHBIX-(DU3HKOB;

4. BBINOJIHEHUE MTPABHJI IPUPOTOOXPAHHOTO TIOBEACHUS;

5. 3HAKOMHUTH C COCTOSIHUEM OKPYXKAroIllel cpeibl, C BOIIPOCAMHU €€ OXPaHbl;

6. MPOBOAUTH MPO(OPUEHTALMOHHYIO PAOOTY, 3AKIIOYAIOLIYIOCS B 3HAaKOMCTBE C
npodeccusiMu GU3NIECKOro npoduist, HEOOXOIUMBIMU HA MPEANPUATHIX 00JIaCTH;

7. nuaopmMupoBaTh 00 yUeOHBIX 3aBEJICHUSAX, TOTOBAIINX OYAYIIUX  CHEIUATNCTOB;



8. paboTaTh €O CHEIUATBHOW JIUTEPATypOH, pPACIIUPATH KPYro30p YyYalluXcCs, pPa3BUBATh
CIOCOOHOCTH K CaMOOOPa30BaHHIO.
BapuaHTBI, B KOTOPBIX IPOBOAMTCS peanu3anuu cogep:xkanusa HPIO

1. ¢dparmenTapHOE BKIIOUEHHE MAaTEPUAIIOB B YPOK B BHJIE COOOIIEHUH, KPOCCBOPOB,

pacyeTHBIX 3a]1ay;

2. TOTOBATCS MPE3CHTAIUU;

3. BBINOJHAIOTCS pedepaTUBHBIC paOOTHI;

4. TOPOBOMSTCS SKCKYPCHHU.
CoaepkaHue  HAalMOHANBHBIX, PETHOHAIBHBIX U OTHOKYJIBTYPHBIX  OCOOEHHOCTEMH
HAIllOJIHACTCA CBCACHHUAMU H3 HNCTOPUM HAYKU gbus’uku; 3KOJOTHYCCKHMMH, OICHOYHBIMU
3HaHMUSIMM; BOIIPOCAMU IIPUKIJIAHOTO XapaKTepa.

3HaHUA U3 UCMOPUU HAYKU 6 Kypce uzuku:

1. 3HaHusT 00 OTKPBITUSAX, UCTOPUYECKUX OMBITAX B TOopoje, 00IacTH, MOCITY>KHUBIIUX
KIIFOYEBBIMU MOMEHTAMHU B Pa3BUTUU (QU3HUKH KaK HAYKH.

2. CBeneHus U3 )XKU3HU YUYCHBIX-(PU3UKOB TOPOJIA.

Ikonozuueckue 3nanusa. OCHOBHBIMH (PU3MUECKHUMH (DaKTOpamu, 3arpsi3HAIOLIUMHU
OKPYXKAIOIIYI0 Cpelly Ha TEPPUTOPUHU Kpas, SBISIFOTCS LIYM M 3JeKTpoMarHuTHbele mois. K
UCTOYHUKAM  IIyMa  OTHOCSTCS:  IPOU3BOJCTBEHHBIE  OOBEKTHI,  BHYTPUTOPOJCKOM
ABTOMOOWJIBHBIN  TpaHCOpT. VICTOYHMKAMH  DJIEKTPOMATHUTHBIX  TOJIGH  SIBJISIFOTCS
PAAMOTEXHUYECKHE OOBEKTHI, M3JIyYaIONIUe SJICKTPOMATHUTHYIO JHEPTHUIO B OKPYKAIOIIYIO
cpeny. B mocnemHue roapl HAOMIOJAETCS IIMPOKOE PACIPOCTPAHCHHE MAaIOMOIIHBIX
HMCTOYHHMKOB JJIEKTPOMArHUTHOTO w3iaydeHus (OMU) u mnpubmmkeHne wHUX K MecTam
npeObIBaHMS JIIOJICH. ITO MCTOYHHMKHU M3TydeHUs 0a30BBIX CTAHIIMN COTOBOM, MEHHKHHTOBON
CBSI3H.

B pamkax mNOpOMBIIUIEHHON 53KOJOTMM pPACCMaTPUBAIOTCS BOMPOCHI Ta30IbUIEBBIX
BBIOPOCOB M HUX paccesHus Yepe3 BBICOKHME TPYObl; BONPOCHI SHEPreTUKU MPEATNPUSATHIH;
ACTICKTHI BHIPAOOTKHU DJIEKTPOIHEPTUU Ha TEIUIOBBIX JEKTPOCTAHIIUAX; BOMPOCHI TOPOJICKON U
IKOJIOTHH; O (PU3UYECKOM 3arpsi3HEHUU OKPYKAIOIIEH Cpelbl, €ro MCTOYHHKAX, MPEIeTbHO
normyctumort konueHtpauuu (ITJAK) ypoBHS 3arps3HEHust B ropojie; BIUSHUM (PU3UUECKUX
napamMeTpoOB OKpY:Karollel cpesibl Ha 3J0POBbE YEIOBEKA.

Ouyenounvie 3nanua GopMUPYIOTCS MPU BBISIBICHUH MTPOOJIEM IPOMBIIIIEHHOCTH, HAYKH,
MEAMIHMHBI, OLIEHKH YPPEKTUBHOCTH EATEIHHOCTU MPEANPUITHIA, SKOIOTHUECKON YHCTOTHI UX
TEXHOJIOTH.

Bonpocwt npuknaonozo xapakmepa. JlocTvXeHUS U OTKPBITHUS (PU3UKU OKA3bIBAIOT
BO3JICUCTBME Ha BCE OTpacid MAaTE€pUAIbHOTO IPOU3BOJACTBA: JHEPreTUKA, 3JICKTPOHMKA,
anekTpoTexHuka. [IpukiIamHON XapakTep TMOJUTEXHHYECKOTO Marepualia MpearnoiaracT
U3YYCHHUE OTICIIbHBIX TEXHUYECKUX OOBEKTOB M MpoIeccoB. [Ipu oTOOpE MOIUTEXHHYECKOTO
MaTepuaia U MPUMEpPOB MPUKIIATHOTO XapaKTepa YIUTHIBAETCS PETHOHA.

B pe3ynomame ucnonvzoeanua HPIO na ypokax ¢u3zuku, npeanonaraeTcs, 4TO
peanuzanysi MojeJeil PEerHOoHaJIbHOTO KOMIIOHEHTA IIKOJBHOIO (PU3NYECKOro 0Opa3oBaHUs
MOBBICUT: KAueCTBO 3HAHUI M YMEHHUH ydammxcs Mo (U3MKE M YPOBEHb I03HABATEIHHOIO
MHTEpeca y yyaluxcs.



HanumonanbHble, pernoHaJIbHbIE H 3THOKYJIbTYPHbIE 0COOEHHOCTH peau3yercs B
CJIeAYIONIIUX TEMAaX U yPOKax

Tema paznena | Tema ypoka Conepxanne HPOO
7 kiaacc
duznka u e€ | Mexannueckue, dusnueckue SIBIICHUS Hu MPOLIECCHI B
poJb B | TEIJIOBEIE, oKkpyxatomei cpene YensaOuMHCKOH — 00JacTH.
[IO3HAHUU JIEKTPUUECKHUE, B3aumocss3p npupoasl YensiOuHckoi o0nactu u
OKpY’KaIOILIET0 | MarHUTHBIE, CBETOBBIE, | UEJIOBEUECKOTO OOIIECTRA.
MHpa 3BYKOBBIE SIBJIICHUSI.

Kak ¢usuka u npyrue | TexHuka u okpykaromias cpena B . UensionHcke.

€CTECTBEHHbIE  HAyKH

U3y4aroT IpUpOaY.

EcTecTBeHHOHay4HbIN

METOJ MO3HAHUS.

Onwucanue uznueckux

SIBJIECHUA C TIOMOIIBIO

MOJIEJIEH.
[TepponauanbH | CTpoenne  BemiecTBa. | PacnpocTpaneHnue BpPEIHBIX BEIIIECTB B
ple cBefeHus O | OmnbITHI, atMochepe W BoOJOEMax  MPEANPUATUIMU
CTPOEHUH JIOKa3bIBaIOLINE r.YemnsOuncka.
BELIECTBA JUCKPETHOE CTPOECHHE

BELIECTBA.

Ypok-uccnenoBaHue Bnusinue Ha KU3Hb [lepuieBCcKOrO

«OnBITEH o
HaOJIFO JEHUTO
TEIIJIOBOTO PACIIUPEHUS

Tra3oB».

BOJIOXpAaHWIMINA HEPTIHOW TIUICHKH Ha
MMOBEPXHOCTU. SIBIGHHE CMa4MBaHUS OTCPCHbS
BOJOIUIABAIOIIMX MTHUI[, OOHMTAIOIIMX Ha 3TOM

€ro

BOOOCMC.

ArperaTHble COCTOSIHUS

VICTOYHHMKHM TBEPABIX, KHUIKUX M Ta3000pa3HbIX

BEIIIECTBA. BEIIECTB, 3arps3HSIONINX OKPYXAIOMIYI0 Cpeay
YensOuHCKOM oOnacTu.
JBmwxenue u | MexaHnudeckoe CkopocTh  JBWKEHHS ~ aBTOTPAaHCHOpTa |
B3aUMOJICHCTB | IBJKCHHE. YMEHBIIIEHNE BBIOpOCa B atMocdepy
ue Tel PaBHOMEpHOE U | OTPaBJISIONINX BEIIECTB Ha OCHOBHBIX
HEPaBHOMEPHOE TPAHCIIOPTHBIX MarucTpaisix r.UensOuHCK.
JBUKCHHE.
Cuna kak | Jlebopmanus  TUIOAOPOAHOTO  CIIOSL  TOYBHI
XapaKTepUCTUKA TSOKENBIMU ¢/X MamuHaMu B coBxo3e «KpacHoe
B3aMMOJICHCTBUS  TeI. | MOJIe».

Cuna ynpyroctu. 3akoH
I'yka.

TpeHne CKOJbXKEHUS U

Bpen ot ucnons3oBaHusl IECYaHO-COJIEBOM cMecH




TpeHue 1nokos. TpeHwue
B IIPUPOJIE U TEXHUKE.

IPOTHB rojojena B r. YensiOuHcke.

Bpennoe Tpenune u mpobiema HEProcHa0KECHHUS
Ha TeppuTopuu YensOuHcka.

JHlaBneHue Bec Bo3nyxa. | I3mMeHnenne cocraBa atmocdeps! . UensOuHcka B
TBEPABIX  Tel, | ATMOcdepHOoe pe3ylibTaTe 4eI0BEeUeCKOM 1eaTeIbHOCTH.
JKUIKOCTEH W | JaBJICHHUE.
ra3os
HetictBue >xkunkoctu u | CriocoObl  OYMINEHHS BOJOEMOB OT  TPS3H,
rasza Ha MOTPYKEHHOE B | MaclIIHOU IJIEHKHU Ha puMepe peke Muacc.
HUX TeJ0. ApXHUMel0Ba
cuia.
Pentenne 3amauy 1o | OKOJIOTMUECKU BpEIHbIE MOCIENCTBU
TeMaMm: «[InaBaHue | UICMIONAB30BAaHUS ~ BOJHOTO W BO3AYIIHOTO
CyJIOB. TpaHCIIOpTa, Ha TpuMepe paboThl a’poOyCOB B
BoznyxomnaBanuey, bananguno (aspomopt r. YensOuncka). Enunbril
«/laBieHre  TBEpABIX | MUPOBOM BO3IYIUHBINA U BOAHBIM OKCAHBI.
Tel, OJKUAKOCTEH U
ra3oBy.
[InaBanue tem. Bonoucrounuku UensOMHCKOM obnactu,
Ka4eCcTBO MIATHEBOU BOJIBI. [TpoGiema
[IepiuiHeBCcKOrO u AprasmaHckoro
BOJIOXPaHUIUIIEH.
Pa6ora u | [IpocTeie MexaHM3MBI. | DKOJOTHYECKAas 0€30MMacHOCTh Pa3IUYHBIX
MOIIHOCTb. Poryar. PaBHOBecue cuil | MEXaHM3MOB ~ Ha  MPUMEpPE  KCIOJb30BaHUS
OHeprus Ha pblyare. YCTPOHCTB MOABEMHOTO KpaHa, Ha Oimkaiiiei
cTpoiike Kk 1mkone KypuaroBckoro paiioHa T.
Yensbuncka
Poruarm B TexHuke, | [loHsTHE paBHOBECHSI B SKOJOTHYECKOM CMBICIIE.
ObiITy ¥  mpupoxe. | (Ha TpUMepe HCIOJB30BaHHS  pblyara Ha
JlaGopatopHasi paboTa | mpeanpusaTHsX I. YensOnHcKa).
«HccnenoBanue
YCIOBUM  paBHOBECUs
phIyara.
Mexanunyeckas CBs3p Iporpecca 4enoBe4YeCKOW LUBHIM3ALUU C
SHEPTHs. sHepronoTpedaeHueM Yemsouncka. [Ipodmema
Kunertnueckas u | sHeprogedunuTa B r. YensOuHCKe.
NOTEHIUATbHAs
SHEPTHUs.
3aKoH coxpaHeHus | Mcnonb3oBanue »HEpPrud pek U BeTpa Ha
MEXaHUYECKON TEPPUTOPUH YensOurckoit obmactu.




JHEPruu. Hcnons3oBaHue »JHEPruM JIBHXKYLICHCS  BOJBI,
THJIPO’HEPTeTHUECKUEe pecypchl  YensOuHCKon
obmacTH.

8 kirace
TertoBbie Temnepartypa. Cesa3p | Temneparypa Kak TJIaBHBIA — DKOJOTHYECKHI
SIBJICHHUSI. TEeMITepaTypbl co | (dakTop Ha TeppuTopun YensiOnHCKO# 00IacTH.

CKOPOCTBIO  TEIJIOBOTO

JIBUKEHUS YACTHIL.

Buasl Tenionepenaun. OOpazoBaHne  KOHBEKIMOHHBIX IMOTOKOB B
MPOMBIIIICHHBIX 30HaxX YensOnHCKo# 0bnacTu.

OHeprus TOIUIMBA. | DKOHOMHYHBIE W DKOJOTMYECKH YHUCTBIE BUJBI

VY nenvbHas TEIJIOTA | TOIUIMBA, IHPUMEHSAEMbIE HA  OPEANPUATHIX

CropaHus TOTUIMBA. Yenssbunckoit o0macTy.

Kunenue. VYaenvHas | BosmoxHOe 00pa3oBaHHE KHUCIOTHBIX OXKIEH B

TEIIoTa r.UensOuHCKe.

napooOpazoBaHU u

KOH/JICHCAIIUH.

3aBUCHMOCTh

TEMIIEpaTypbl  KUIEHUS

oT aTMOC(epHOTo

JABJICHUSI.

[TpuHIMIBI pabotsl | 3arps3HeHHe OKpysKarouiei cpensl T.YemsOuHcKa

TEIUIOBBIX  JIBUTATeNel. | BBIOpocaMu B arMocdepy W CTOYHBIMH BOJAMHU.

[TapoBas TypOuHa. | COBEpIIICHCTBOBAHHE TEIUIOBBIX JBUTATENEH C

JIBuraTenb BHYTPEHHETO | LIETbI0O  OXpaHbl HPUPOABI HAa  TEPPUTOPUHU

CrOpaHMUSI. IOxHoro Ypana.

DnekTpuueck | DnekTpuueckoe — moiie. | bopp0a ¢ snekTpuzanueil B KWIbIX MOMEHICHHUIX
ue u | HanpsxeHHOCTB U Ha npeAnpusaTusax r.YemnsOuHcka.

MarHUTHbIE AIEKTPUYECKOTO  TIOJISL.

SIBJICHHUSL. [IpuHuun cynepno3unuu

JIEKTPUYECKUX TOJIEH.

PaGora u MoOmIHOCTH
ANEKTPUUIECKOTO

3akoH J[xoyns-JIenua.

TOKa.

DHeprus AIEKTPUUECKOTO TOKa n ee
WCIIONIb30BaHUE Ha TNPEANPUATHIX YEPHOU U
IBETHOM  Metautypruu T. YemsaOuHcka U

r.Maruuroropcka.

MarautHoe moJie.
MarauTtHoe 1101€ 3eMITH
U €ro

3HA4YCHUC 14

KU3HU Ha 3eMIIE.

Marnerusm B npupoaHbIx 30Hax FOxHoro Ypana.
AHTpPOIIOT€HHbIE MAarHUTHBIE SIBIICHHUS.

[Ipumenenue
AIEKTPOMAarHuToOB B

buonormueckoe BJIMSIHHUEC OJICKTPOMAarH1uToB,

HaXOAIIMXCA B JKWIOH 30He TI. YenaOuHCKA.




TexHuke. JlaboparopHas
pabora "N3yuyenue
JIICUCTBUS MAarHUTHOTO

moJji1 Ha IIPOBOAHUK C

[Toncranuus 12 mukpopaiiona r.YensOuHcka.

TOKOM'".
DJIEKTPOABUTATETb Hcnonb3oBanue AJIEKTPOJBUTATENICH B
ITOCTOSIHHOTO TOKa. | IPOM3BOJICTBE Ha INpuMepe paboThl BOAMUTENEH
Hcnons3oBanue TpamMmBasi ¥ TpoJuieiibyca B r.UemnsOuHCKe.
JJIEKTPOIBUraTEIECH B
TEXHUYECKUX
yCTpOMCTBaX 51 Ha
TpPaHCIOPTE.
Jlaboparopnast ~ pabora
"KoncrpyupoBanue u
H3y4yeHue paboThI
AJIEKTpOABUTATENS".
9 knace
Mexanuueck | Ypok-kKoH(pepeHuus Ponp kOCMHYECKHX ammapaToB B KOHTPOJIE Hal
ue SIBJICHUS "PeakTUBHOE IBMKEHUE | COCTOSTHMEM  aTtMochepbl, B TOM  YHCIE
B nipupoze u Texuuke". | YensOuHCKoON 00nacTH.
Mexannueck | 3aTyxaromue OrpunarenbHoe  BO3JEHCTBUE  pE30HAaHCA  Ha
ue KoJIe0aHus. YeJI0BEKa Ha MpeAnpuaTusax r. YemsOuHcKa.
KonebaHus U | BeiHyXJIeHHbIE

BOJIHBI koseOanus. Pezonanc.
DnekTpoMard | Ypok-uccieaoBaHue Brnusinue moOuibpHOTO TenedoHa Ha YeIoBeKa.
utHoe noje u | "U3yuenue CBOICTB
AJEKTPOMArH | 3JIEKTPOMArHUTHBIX
WUTHBIC BOJIHBI | BOJIH € TOMOIIbBIO
MOOUIIBHOTO
tenedona".
DJIEKTPOMarHuTHOE buonornueckoe BO3AEHCTBHE BOJIH CBEPXBBICOKOM
oJie. YacTOTHl M 3aluTa OT HUX (Ha mpumepe padoThI
ONEeKTPOMarHuTHHIE BOIUTENE  TpamBas M TpoJuieiidyca B
BOJTHBI. r.UensaOuHCcKe)
CaeTtoBbIE 3aKoH orpakeHus | OTpaxxeHHe CcBeTa B TIpOLECCe BHEProooMeHa
SIBJICHUS. CBETA. 3epkana. | MupoBoro okeana ¢ BHEUIHEH cpeoi B MaciiTabax
Pemenne 3amau  Ha | UenaOuHCKON 00J1acTH.
MIpUMEHEHNE 3aKOHa

OTpa’XCHUs CBCTA.

[Ipenomnenue
3aKoH

CBCTa.
MMPCIOMIICHUA

OTpaxkeHHe W TpEIOMJICHUE CBETa B IIpolecce
sHeproooOMeHa MHUpOBOro OKeaHa C BHEUIHEH




CBCTa.

cpenoii B Macirabax YensOuHCcKo# obnacTu.

KBauToBrie
SIBJICHUST

PagnoakTuBHOCTE U €&

Biustnue paauanuum Ha uyenoBeka Ha HOxxHOM

BUJIBL. Vpane. 3arpsznenue Ouocdepsl HOxHoro VYpana
MPOAYKTaMHU B3PBIBOB. PanmoakTnBHOE
3arpsA3HEHUE TPUPOIHBIX CPEI.

Snepubie peakuuu. | U3yuyeHne mOCHEACTBUN pPaJMOAKTHUBHOIO Cliela

3aKOHEI coxpanenus | [10 «Masik. dusnonoruueckue - IeHCTBUSI

3aps40BOTO U | HEUTPOHOB M CHOCOOBI 3aIlUTBl OT HEHUTPOHHOTO

MaCCOBOI'O YUCCII.

W3JIyYEHUS

VYpoxk-koHpepeHuus
"SAnepHas SHepreTuka.
JHeicTBus
paZioaKTUBHBIX

[Ipobnema ctpoutennctBa FOxuoypanbckoit ADC.
Texnuka 0e30MacHOCTH Ha SCPHBIX YCTAHOBKAX.
[TpoGiemMbl 3aXOpOHEHHS PaJIOAKTHBHBIX OTXOJIOB
Ha Tepputopun YensioOnHCKo# 00IacTu

W3JIy4YCHH Ha KUBbBIC
OpraHu3Mbl".

Cnucok Jureparypsl, Hcnoab3yemMblid npu peanusanuu HPIO na ypokax pusznkm.

o 0N

11.
12.
13.
14.

15.

«IIpo Masik». ['azeTa mpou3BoACTBEHHOTO 00BeauHEHU «Masik». Ne 19 — 23,
Bbopucenko, E.b. n3mMmenenue kinnmara u yeinoBeka — M.: 3Hanue, 1990 r.

Bunokyposa, H.®., Tpymun B.B. rmob6ambnas skomorums. 10 — 11 wmaccel. — M.:
[Ipocsemenue, 1998 1.

I'azetsl «3eneHblii Mup». Dkojorus: mpoOneMbl W mporpammbl. OOmepoccuiickas
HEKOMMEpUEeCKass Hay4dHO — MyONuIuCTHYecKas W WH(OPMALUOHHO — METOIUYEcKast
razera. Ne 3-13.

lopauen, b.®., Mapkos, M.H., lllemkun, JI.A. ConHeunas akTUBHOCTh U 3emuist. — M.:
3Hanwme, 1999 r.

ExenenenpHoe npunoxenue k razere «lleproe ceHTs1i0pst. @uzuka». 1999 — 2015 rr.
Wsmenenue knumara. I[lorennenue. // dusuka B mxkone, Ne 6, 2006 r.

NudopManinoHHbIi IIEHTp aTOMHOM oTpaciu — PocaTom.

Kon6osckuii, E.}O. M3yyaem npupony B ropone. — SpocnaBib: AkaaeMus pa3BUTHI,
2006 r.

. KoMrutekcHbI  10KIaq O COCTOSHUM TPUPOAHOM cpeabl YensOuHCKOW obOmacTu. —

Yengouuck, 2002 1.

KommnekcHpiil goknan. ['mapomMereoposiorus U MOHUTOPHHI OKpPYXKaloIIed cpeanpl Ha
ciyx0e obnactu. — Yensounck, 2002 T.

KopkuHckuii CTEeKOIBHBIN 3aBO/.

KypuaroBckuii paiton r.Yensouncka. — Yensouuck, 3A0 dupma ['opo, 2006 r.

JleButr, A.W. YOxubI#1 Ypai: reorpadusi, 3KOJIOTHS, TPUPOIONOIb30BaHKE. — UeIIOUHCK:
IOx.- ¥p. Ku. Uzn., 2005 r.

Jlucun, B.C., HOcopun I.C. pecepco-akonoruueckue mpodbmembl XXI Beka u
MeTairyprust. — M.: Beiciias mikosa, 1998 r.

16. JIyunu, C.1. Panuobecensr 06 sxonoruu (OTAEIbHBIE KCEPOKOTUN ).



17.

18.

19.
20.

21.
22.
23.
24.

25.
26.

27.

28.

29.
30.

31

33

35.
36.

Mup metamna. Cienuain3npoBaHHBIN HHPOPMAIIMOHHBIN KypHa. — caHKT — [leTepOypr,
«[Tonmurpadpuueckuit neHTp «MynpTunpusT»», 2001 T.

MyHHULIMNIATBbHOE YUPEXKIECHUE 3IpaBOOXpaHEHUs ['opoacKas KIMHIUYECKas MOIUKIMHUKA
Ne 5 KypuaToBckoro paiiona r.UensOuHcka

Hayuno — metoguueckuii xxypHan «®usuka B mkose». 1999- 2015 rr.

Oxpana npupoasl OxHoro Ypama — 2008. O0macTHON SKOJIOTHYECKUN albMaHaX. —
Yensaounck, OAO «UHemssounckuii Jom meuatny, 2005 T.

[Tapk uynec «"anuneo».

[Terpsinos, U.C., Cytyrun, A.I'. Aspo3onu. — M.: 3nanue, 1999 r.

[To3naii cBoit kpaii. YensiOunckas obnacte. Kparkuii cripaBounuk. — YensaOunck: Adpuc,
2006 T.

[Tpobnemsbr skonoruu HOxHOro VYpama. ExexkBapTanbHbIi HaydyHO — TEXHUYECKHN
xypHai. Ne 2, 1997 r.

Pedeparsr yuanuxcs.

PookenkoB, E.b. ®uszuka. Yenosek. Oxpyxaromas cpena. 7 kiacc. M.: IIpocsemenue,
2000 r.

PookenkoB, E.b. ®usuka. Yenosek. Oxpyxaromas cpena. 8 kiacc. M.: IIpocsemenue,
2000 r.

Prokenkos, E.b. ®@usnka. Yenosek. Okpyxaromas cpena. 9 knacc. M.: Ilpocsenienue,
2000 .

CasuHues, 10.B. fnepnas snepreruka u sxosorusd. — M.: Hayka, 1999 r.

ConuanbHo — 3KOHOMHYECKHH XypHal. Yemsounck. Ne 7. — YensObunck, BocTounbie
BOopoTa, 2000 r.

. Tepputopust o6¢cmykuBaHus COTOBOM CBsi3U cTaHaapT GSM.
32.

Tpuymd rpaButanmu. XKypaan «Bokpyr ceetan. Ne 12, 2001 r.

. Ypan u axonorusi. — EkarepunOypr, 2001 T.
34.

YensiOunckas obnacte. Kparkuii cipaBoyHuk: aBTOpsl — coctaBurenn M.C. I'utuc, A.IL.
MouwuceeB — Yensounck, ABPUC, 2006 r.

Okonornyeckas kapra YensOMHCKON 001acTH.

Okonorusd. DHIMKIONEeAUA I geTeid. — M.: ABanTta +, 2001 1.



IIpuaoxenne 6

Peanu3anusi BoCIUTATEJLHOI0 MOTEHIMAIA y4eOHOro nmpeaMera «Pu3nKka» Ha ypOBHe
OCHOBHOTI0 0011er0 00pa3oBaHus

Bocnurarenbnsiii noreHnman npeaMera «Pusnukay peanusyercs Yepes:

. dbopMHpOBaHKE TIPEACTABICHHE 00 YyCTpOHCTBE MHUpa, (HOPMHUPOBAHHE OCHOBHBIX
(yHAaMEHTAIbHBIX (PU3NYECKUX 3aKOHOB, YMEHHE HX aHAIU3UPOBATh, MHTEPIPETUPOBATH,
IPUMEHSTh, YMETh POTHO3UPOBATH PA3BUTHE CUTYAIIMH U HAXOIUTh ITyTU PELICHHUS;

. peanu3anno HCTOPUYECKOIO NOJIX0/1, KOTOPBIH M03BOJISIET PacKpHITh
coJepkaHue (PU3UKU, KaK COCTaBHOM yacTh MUpoOBOH o0O0IIedYesoBeYecKor KyIbTYphl, a
TaKXe MMOKa3aTh YYaIIUMCs 00IMe 3aKOHOMEPHOCTH U IPUHIUITBI HAYYHOT'O TO3HAHUS;

. PacKpbITHE YeI0BEYECKOro cMblciaa Hayku o Ilpupone, Tak kak ucropusMm Gopmupyer
Hay4HOE€ MUPOBO33pPEHHE, Pa3BUBAET MHTEPEC K HayKe, COCOOCTBYET MOBBIIICHUIO KauyecTBa
3HAHUM, IIOMOraeT HPAaBCTBEHHO BOCHUTHIBATh YYAIUXCsl, COBEPIIEHCTBYET METOJUKY
npenogaBaHus GU3NKU;

. 000CHOBaHHE HAy4yHOTO, (PHIOCO(PCKOTO W METOMOJIOTHYECKOTO 3HAYeHHS Y4eOHOTO
MaTepHuaja U BbISBIIEHHE €ro BaKHOCTH; PACKPBITHE LIEHHOCTHBIX AaCHEKTOB (M3MKU Kak
HAYK{; aHAJINU3 IIEHHOCTU CaMOM XH3HU U MPOOJIeMbl caMOpeatn3aluy JUYHOCTH YeJIOBEKa
Ha MpUMepax TBOPYECTBA BBIAAIOIIUXCSA YUEHBIX — (PM3UKOB, a CIEAOBATEIILHO BOCIHUTAHHE
NaTPUOTU3MA, MPEX]IE BCETO, CBA3aHO C BOCIUTAHUEM OJaroapHOM MaMsATH K TepOUIECKOMY
IPOIJIOMY HaIllero HapoJa;

. (opMHpOBAaHHE COBPEMEHHBIX HAYyYHBIX B3IVIAJJOB HA HKOJOTHMYECKUE MPOOIIEMBI,
IIOHUMaHHME UX 3HAYMMOCTU B YCJIOBHUSX CTPEMHUTEIBHO Pa3BHBAIOLIETOCS B MUPE HAY4HO-
TEXHUYECKOI0 Iporpecca, IMOKa3blBaTh HAyYHO OOOCHOBAaHHBIE CIIOCOOBI YMEHbIICHMS
BpPEIHOI0 BO3JCUCTBUS XO3AMCTBEHHOU ACATEIBHOCTH 4YEIOBEKA Ha IMPUPOLY, 3HAKOMCTBO
yYallUXCsl C COBPEMEHHBIMH METOJaMH H3YYEHUS U OXpaHbl MNPHPOJBL, 0OO0OIIUTH
NOJIy4YEeHHBIE Ha IPYTUX YPOKaX 3HAHUS;

. peleHue 3aaad, MHTEPECHBIX 110 COAEPIKaHUI0, OOraThIX UAESIMHU, UMEIOIINX HECKOJIBKO
CHocO0O0B PELIEHHs, KOTOPbIE BBIIOJIHAIOT HAa YpPOKax ydalluecs, B TOM YHUCIIE U PELIeHHE
3ajjayu C HKOJIOTUYECKUM COJIEPKaHUEM, KOTOPBIE Y YUaIIUXCsl BBI3BIBAIOT OOJIBIION UHTEPEC;

. IIPUBJICUYEHHE BHUMAHUA 00yJaroUXcs K LIEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
SBJICHHM, OpraHM3aIio WX paboThl C TOJyd4aeMOW Ha YpPOKE COIHAIbHO 3HAYMMOMU
uHpopManrell — WHUIMUPOBAHUE €€ OOCYXKAEHHUsS, BBICKA3bIBAHHS OOYYAIOUIMMHCS CBOETO
MHEHHUS 110 €€ MOBOJTY, BBIPAOOTKH CBOETO K HEil OTHOIICHUS;

. JIEMOHCTPAIMIO 00YyYaIOUIMMCsl IPUMEPOB OTBETCTBEHHOTO, TPaKIAHCKOTO TOBEACHUS,
NPOSIBJICHUSI YEJIOBEKOJIOOMS U T0OPOCEpACYHOCTH, Yepe3 IMOJ00p COOTBETCTBYIOIIUX
TEKCTOB JJIs1 YTEHHUsI, 3aJa4 ISl peIeHHs], TPOOJEMHBIX CUTYallMi AJ1s 00CYXIEHHsI B KJIacce;

. NPUMEHEHWE Ha YpPOKaX HWHTEPAKTUBHBIX (GopM paboOThl ¢  OOyYarOIIMMHUCS:
UHTEJUIEKTYaJIbHBIX UIP, CTUMYIHMPYIOLIMX II03HABATEIbHYI0 MOTHUBALMIO OOYyYaroIIUXCs;
JUIaKTUYECKOT0 TeaTpa, Ie MOJyYCHHbIE Ha YPOKE 3HAHUS OOBIIPHIBAIOTCSA B TEATPAIbHBIX
IIOCTAaHOBKAX; JAUCKYCCHUH, KOTOpPbIE NAIOT O0YYarOIIUMCSI BO3MOKHOCTb IMPHOOPECTU OIBIT
BE/ICHUSI KOHCTPYKTUBHOTO JTMAJIOTa; TPYNIOBOM paObOTh! WK paboThl B apax, KOTOPHIE y4ar
00yJaromuxcst KOMaHIHOU paboTe U B3aUMOJICHCTBHIO C APYTUMHU 00 yJarOIMMUCS;



MHHUIMMPOBAHNE W MOJJIEPKKY HCCIEIOBATEIBCKON AEATENbHOCTH OOYyJalomMXCs B
paMKax peanu3aluyd UMH MHIUBUAYAJIbHBIX U TPYNIIOBBIX UCCIEI0BATEIbCKUX MTPOEKTOB, YTO
JacT oOydyaromMMcsi BO3MOXKHOCTh HPUOOPECTH HABBIK CaMOCTOSITEIBHOTO PpEIICHUs
TEOPETUYECKOM MNpPOOJIEeMbl, HABBHIK T'€HEPUPOBAHUSA U OQPOPMIICHHS COOCTBEHHBIX HJIEH,
HaBBIK YBO)KUTEJIBHOTO OTHOLICHHS K YYXKUM HJesAM, OQOpPMICHHBIM B paboTax Apyrux
uccieoBaTeel, HaBbIK IyOJIMYHOTO BBICTYIJICHUS Iepe]l ayAnTOpPHEH, apryMEHTUPOBAHUS
¥ OTCTaMBaHUS CBOCH TOUKHU 3PEHMUS;
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®opmupoBanue PYHKIMOHAJILHON IPAMOTHOCTH HA YPOKAaX (PU3HKH

OYHKIIMOHATBHO TPAMOTHBIN YEJIOBEK — ATO YEJIOBEK, KOTOPBIA CIIOCOOEH MCIOJb30BaTh
npuoOperaeMble B TEUCHHE XU3HU 3HAHUS, YMEHMsS, M HaBBIKUA JJISl PEHICHHUS MaKCUMAalbHO
HIMPOKOTO JHara3oHa >KU3HEHHBIX 337a4 B PAa3IMUYHBIX cdepax 4eloBeUeCKOW IesITeIbHOCTH,
oOLIeHUs] M COLMAaJIbHBIX OTHOIICHUW. [loBbIIEHHE YpPOBHSI (YHKIIMOHAIBHOW TPaMOTHOCTHU
o0yJarmuxcs o0ecreunBaeTcs:

o 3a CYeT JOCTHXKEHHS IUIAHUPYEMBIX NPEIMETHBIX, METalpeIMETHbIX |
JUYHOCTHBIX PE3yJIbTaTOB;

o peanmu3anmeit CHCTEeMHO-EATEIbHOCTHOTO TOJIX0/1a;

L4 PCHICHUECM PA3JIMYHBIX y‘lGGHO-HOSHaBaTGHBHBIX )41 yLIGGHO-HpaKTI/I‘-IGCKI/IX 3aaa4.
B xauecTBe OCHOBHBIX COCTAaBJIAOIINX q)YHKHHOHaHBHOﬁ rpaMOTHOCTH BBIJICJICHBI HICCTh!:

J MaTeMaTHYeCcKasi TPaMOTHOCTb;

J YUTATEIbCKAs TPAMOTHOCTD;

J €CTeCTBEHHOHAYYHAsl TPAaMOTHOCTb;
o ¢uHaHCOBAsI TPaMOTHOCTB;

. rio0aabHbIe KOMITETCHIINH;

J KpPEaTHBHOE MBIIIJICHHUE.

['maBHOM XapaKTEpUCTUKON KaXKI0M COCTABIISIONIEH SIBISIETCSI CIIOCOOHOCTH JIEMCTBOBATh
U B3aUMO/JICHCTBOBATh C OKPY>KAIOLUIUM MUPOM, peliasi IpU 3TOM pa3HOOOpa3HbIe 33a4u, B TOM
YHCcIie U Ha YpoKaxX (PU3HKH.

MartemaTH4eckasi TIPaMOTHOCTb — 3TO CIIOCOOHOCTh MHAMBUAYYMa IIPOBOIMTH
MaTeMaTHYECKUE pacCyXKJIeHUs U (HOpMyTupoBaTh, IPUMEHITh, UHTEPIPETUPOBATH MATEMATHKY
JUIs pelieHust mpo0ieM B pa3HOOOpa3HBIX KOHTEKCTaxX peanbHOro mupa. Ha ypokax ¢usuku
npeuiaraeTcsl pematb ydyeOHbIe 3agaud, OJIM3KHE K peajbHbIM MPOOJIEMHBIE CHTYallHH,
MPEJCTAaBICHHBIE B HEKOTOPOM KOHTEKCTE M pa3peliaemMble JIOCTYNHBIMH  yyallemycs
CpEeICTBAaMU MAaTE€MaTUKU. YUWUTEIb IMPEACTaBISET Ha YpPOKE OCOOEHHOCTH U DJIEMEHTHI
OKpYyaroliel 00CTaHOBKH, IPEJICTABICHHBIEC B 33/IaHUU B pPaMKax MpejiaraeMoil CUTyaluu. ITu
CUTYallMU CBSI3aHBI C Pa3HOOOPA3HBIMU ACMIEKTaMU OKPYXKAIOLIEH *KU3HU U TPeOYIOT JIJIsl CBOETO
penieHus OOJbIIeH UM MEHbBIIIEH MaTeMaTH3aIUH.

Yurateqabckass IPaMOTHOCTh — OJHAa U3 BAXHEHIIMX COCTABISIOMIMX OLEHKH
(GYHKIMOHATIBHON TPaMOTHOCTH LIKOJbHHKA. [IpeameTom peanuzanuu sIBISETCS YTEHHE Kak
CJIO)KHOOPTaHM30BAaHHAS JIEATENBHOCTh IO BOCHPHUATHIO, TOHHUMAHUIO M HCIIOJB30BAHHIO
TekcToB. B mpenogaBanun (u3MKu HEOOXOAMMO YAEISATh 0CO00€ BHHUMAaHUE 3HAUYMMOCTH
YMEHHH, CBA3aHHBIX KaK C MOHMMAaHHEM MIPOYUTAHHOIO, TaK M C Pa3BUTHUEM CIIOCOOHOCTH
MPUMEHSTH MOJTYYSHHYIO B IIPOIECCEe YTEHUSI MH(OPMALIMIO B Pa3HBIX CUTYallUsX, B TOM YUCIIE
B HECTaHJIaPTHBIX.

Jlnst Toro 4ToOBI YEIIOBEK MOT B TOJHOM MEpe y4acTBOBATH B JKM3HU OOIIECTBA, MY
HEOOXOMMO YMETh HAaXOAWTh B TEKCTaX pazIUYHyl0 HHGMOpMAIMIO, TOHUMATh |
aHaTU3UpOBaTh €€, YMETh MHTEPIPETHPOBATH M OLEHUBATh NMPOYUTaHHOE. B coBpeMeHHOM
0o0pa3oBaTeNbHOM  TPOCTPAHCTBE  IIKOJBHUKY  HEOOXOAMMO  IOCTOSHHO  INPOSBISTH
CIIOCOOHOCTh HAXOJIUTh MH(YOPMAIIMOHHO-CMBICIIOBBIE B3aUMOCBS3H TEKCTOB Pa3HOTO THUIIA U
dbopmara, B KOTOPHIX MOAHUMAETCS OJHA M Ta XK€ MpobiieMa, COOTHOCHUTh MH(OpMAIUIO W3
pPa3HbIX TEKCTOB C BHETEKCTOBHIMH (DOHOBBHIMH 3HAHUSIMH, KpPUTHYECKH OICHUBATh



nH(pOpMaIrIo 1 AenaTh COOCTBEHHBIN BBIBO/I.

EcTrecTBeHHOHaY4YHasi TPAMOTHOCTh — 3TO CIIOCOOHOCTD YEJIOBEKA 3aHUMATh aKTHBHYIO
IPAXITAHCKYIO IMO3HIIHIO 0 OOMIECTBEHHO 3HAYUMBIM BOITPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH
HayKaMH, H HHTEPECOBAThCSI  €CTCCTBCHHOHAYYHBIMH  HICSIMH.

EctecTBeHHOHay4yHasi rpaMOTHOCTh Ha ypokKax (DM3HKU pa3BUBAE€T CIOCOOHOCTh 4YeJIOBEKa

€ro TOTOBHOCTbH

MPUMCHATH CCTCCTBCHHOHAYYHBIC 3HAHUA U YMCHUS B PCAJIbHBIXKU3HCHHBIX CUTYyallUAX, B TOM

qucjiac B

cilydasix OOCYXIEHHUs OOIIECTBEHHO

3HAYMMBIX BOIIPOCOB, CBA3aHHBIX C

MPAKTUYICCKUMHU ITPUMCHCHUSIMU ,Z[OCTI/I)KGHI/II\/'I CCTCCTBCHHBIX HAYK.

Komnerenuu EHI™ u tpe6oBanuss ®I'OC OOO k o6pa3oBaTenbHBIM pe3yibTaTaM

Komnerennuu EHT

TpeooBanus ®I'OC 000 k

o0pa3oBaTeIbHBIM pe3yJibTaTaM

Hayunoe oObsicHEeHUE SIBIICHUH,
IMPUMCHCHUC CCTCCTBCHHOHAYYHBIX 3HaHHI>'I,Z[JI$I

BKJIrO4as:

00BACHEHHUSA HBHCHHﬁ; HUCIIOJIB30BAaHHUEC U

CO3JIaHNEOOBSICHUTEHHBIX MOJICTICH;H JIP.

Co3nanue, TpUMEHEHHE H TpeoOpa3oBaHUE
3HAKOB M CHMBOJIOB, MOJENEH M cXeM s
pemreHusi y4eOHBIX ¥ TO3HABATENBHBIX 33734
(memanpeomemHuwlil pe3yibmam

0bpazosanus).

ITornmanue OCHOBHBIX oco0eHHOCTEH
GCTGCTBGHHOHayLIHOFO HUCCICOOBaHUA,
BKJIFOYAs:

pacnio3HaBaHue U (OpPMYIHpPOBaHHE IIENU
JAHHOTO MCCIIEIOBaHUS;
BBIIBIDKEHUE OOBSCHUTENBHBIX THUIIOTE3 U

OBnajeHUe HAyYHBIM ITOJXOJOM K PELICHHIO
Pa3IUYHBIX
dbopmynupoBaTh

3a4a4, OBJIAICHUC YMCHUAMU

TUITOTE3bI (obwue
npeoMemHule pe3yibmamol U3yueHus: QusuKu).
[IpuoOpeTeHne oOmbITa MPUMEHEHHUS HAYYHBIX

METOJIOB TO3HAHUS (npeoMemmublii pe3yibmam

MPEIOKEHHE  CIIOCOOOB WX TPOBEPKH; | U3yueHus pusuxu).

MPEJIOKEHUE WU OIeHKa CIIOCOO0B HAYYHOTO

HCCJIICAOBAHUA JaHHOT'O BOIIpOCaA.

WHrepnperanus JaHHBIX W HcHoib3oBaHue | OmpeneneHue MIOHATUH, CO3JaHNe
HAyYHBIX JIOKA3aTEeNbCTB JJs  TOJTY4YeHUS | 00OOIICHMIHA, YCTaHOBJICHHUE aHAJIOTUM,
BBIBOJIOB, BKJIFOYAs: aHAIU3, MHTEPIPETALUIO | KIaCCU(PUKAIMSA, YCTAaHOBICHHE NPUIHHHO-
JAHHBIX W TIOJIyY€HHE COOTBETCTBYIOIIUX | CJICICTBEHHBIX CBsI3EH, MIOCTPOCHHE

BBIBOJIOB; TIpeoOpa3oBaHWe OAHOW  (POpMBI
NPEJICTaBJICHUS JaHHBIX B IPYTYIO;H JP.

JOTUYECKUX PACCYKICHUW, YMO3aKIIOUYECHHI
(MHAYKTHBHBIX, IEAYKTHBHBIX U 110 aHAJIOTHN)
U TOJY4YEHHE BBIBOJIOB (Memanpeomemmubiii
pe3yremam 0opazoeanus).

Orenka pe3yabTaToOB IKCIIEPUMEHTOB,
MMpEaACTaBJICHUC HAay4YHO OGOCHOB&HHBIX
apryMEHTOB  CBOMX  JICUCTBUH  (0oOwue

npeomemmuule pe3yibmamsl U3yueHUus Qu3uKu).

®dusnka, 0COOEHHO B COBPEMEHHYIO HH(POPMAILIMOHHYIO 3M0XY, JTOJDKHBI IPENOoaBaThCs

HE KaK OTPOMHBIN HA0Op CBEJEHUH, MpeTHA3HAYCHHBIN I 3alIOMUHAHUS, a KaK JIeWCTBEHHBIH

MHCTPYMEHT [O3HaHUS MUDA.
®duHaHCOBasi TPAMOTHOCTb -

CIIOCOOHOCTh  JIMYHOCTH TPUHUMATh pa3yMHBbIE,

1enecoo0pa3Hble pelleHus, CBA3aHHbIE C (PUHAHCAMU, B Pa3IMYHbBIX CUTYallUIX COOCTBEHHOM

KHU3HCOACATCIIbHOCTH. Ot PEIICHHA KaCaroTCA MW CCrOAHANIHCIO OIbITa YYalluXCsa, U HX




Onmxkaiiiero Oyayimiero (0T MPOCTHIX PELIEHUH MO MOBOIY PacXOJ0BaHHS KapMaHHBIX JEHET
JI0 pEIIEeHUH, IMEIOINX JOJITOCPOYHbIe (DMHAHCOBBIEC MOCIEACTBUS, CBA3aHHBIX C BONPOCAMHU
oOpa3oBaHus 1 paboThl). Ha sTane 3HaKOMCTBA ¢ TAKMMH CTAThSIMU IJIAHUPOBAHUS CEMEIHOTO
Oro/KeTa Kak >KUJIUIIHO-KOMMYHAIBHOE XO3SIICTBO M yCIYTd Ba)KHbIE KAueCTBAa M HABBIKH,
BBIpa)KAIONIMECs B HAOIIOACHUN B paHHEM BO3pacTte 3a paboToil mprubopoB yuera moTpedieHus
AMEKTPOIHEPTHUH M BOABI MOTYT 3(p(GEKTUBHO TPaHCPOPMHUPOBATHCS B TaKUE YMEHHs Kak
IIPOBEJICHUE aHallM3a MoKa3aTesiel AIeKTpOonpruOopoB, CPEAHETOIOBOM pacyeT moTpediseMoit
JIEKTPOIHEPIUH, BEJCHHE CTATUCTHUKU CUETYMKOB, IPOBEJCHHE aHalln3a O0OIeOMOBOTO
pacxoza 371eKTPOIHEPTHH U T. [I.

I'1062a7bHO0 KOMIIETEHTHAS JUYHOCTD - YETIOBEK, KOTOPBII CrocoOeH
BOCTIIPUHUMATh MECTHBIE U [JIOOANbHBIE MPOOIEMBI U  BOIMPOCHI  MEXKKYJIBTYPHOTO
B3aMMOJICHCTBYS, IOHUMATh U OLIEHUBATh PA3IMYHBIC TOYKA  3PEHUS U MHPOBO33PCHHSI,
YCIICITHO W YBAXKUTEJIBHO B3aMMOJICHCTBOBATH C IPYTHMMHJIIOJBMH, & TaKXE€ OTBETCTBEHHO
neiicTBOBaTh ISl OOECHEYeHHs YCTOWYMBOTO Pa3BUTHSA U KOJIJIEKTUBHOTO OJaromoiaydus.
['mobasibHYI0 KOMITETEHTHOCTD (TJI00QIbHBIC KOMITETCHIIMH) MOXHO paccMaTpHBaTh Kak
crenuduaeckuii  060COOJEHHBIN IIEHHOCTHO-UHTEIPATUBHBIM KOMIOHEHT (PYHKIIMOHATHHOM
IPaMOTHOCTH, HMEIOUINI COOCTBEHHOE MPEAMETHOE COJIep)KaHue, IIEHHOCTHYIO OCHOBY H
HAICJICHHBI Ha (OpMUpOBaHWE YHHUBEPCATbHBIX HAaBBIKOB. I[lapamokc ¢opMupoBaHus
II00aTFHOM KOMIIETEHTHOCTH KaK 0a30BOT0 JMYHOCTHOTO 00pa30BaHUsI CBS3aH C IOHUMAaHUEM
€€ OTKPBITOr0, HE3aBEPIIEHHOTO COCTOSHUSA. OMOCPEJOBAHHO 3TO BBIPAXKAETCS B IMOCTOSHHON
TOTOBHOCTH TJIOOQJIBHO KOMIIETEHTHOTO 4eJOBEeKa K MepepadoTKe JOMOJHUTEIbHON
uH(pOpMallMK, K MOJYyYEHUIO HOBBIX 3HAHHH O MHpE M COLUAIbHBIX B3aUMOJEHCTBUSX,
MO/l BIMSIHUEM KOTOPBIX MOXKET MEHSTHCS MPEACTABICHUE O COOTHOIIEHHWU TJI00albHOTO U
JIOKQJIbHOTO, O LIEJEBBIX YCTAHOBKAX CAMOCTOSITEILHOM NEATENbHOCTH U KOMMyHUKauuid. C
JIPYrol CTOPOHBI, CTAOMJIBHOCTH TJIOOQJIBHOM KOMIIETEHTHOCTH CBsI3aHAa C €€ IEHHOCTHOM
OCHOBOIl: HANpaBJICHHOCTHIO HA T[OHMMAaHHE LEHHOCTU JApPYroro, Ha OCO3HAHHOE
OTBETCTBEHHOE OTHOILIEHHE K OKPY)KAIOIIIM.

KpeatnBHoe MbllLIeHHe - CIIOCOOHOCTh NPOIYKTHBHO Yy4YacTBOBaTh B IIpOILIEcCe
BBIPAa0OTKM, OLEHKH ¥ COBEPIICHCTBOBAHWU WJCH, HamNpaBICHHBIX Ha I[OJy4YCHUE
WHHOBAIIMOHHBIX M 3()()EKTUBHBIX PEIICHWH, HOBOrO 3HAHUS U AIPQPEKTHOTO BBIPAKCHHUS
BooOpaxeHus. KpearnBHoe MplTIeHe Ha (PU3UKE MOXKET MPOSBIIATH CEOSIPa3HBIMU CITIOCOOAMU:
B BUJIC HOBOIl MJieu, MPUBHOCSIIEH BKJIaJ B HAYYHOE 3HAHUE; B BHUJE 3aMbIC/Ia HKCIIEPUMEHTA
JUISL IPOBEPKU TUIOTE3bl; B BUJE Pa3BUTUS HAYYHON WIEH; B BUAE U300pPETEHMSI, UMEIOIIETO
NPUKIAIHYIO [IEHHOCTh; B  BHUJAE IUIAHUPOBAaHUS HOBBIX  oOiacteil  HpUMEHEHUs
Hay4HOH, WH)KEHEPHOM JeATeNbHOCTH. HecMOoTps Ha 3HAYUTENBHOE IIEPECEUYCHHUE C
€CTECTBCHHOHAYYHBIMH YMEHHUSMU M HaBBIKAMHU, KPEaTUBHOE MBIIIJICHHE B (U3UKE OOJbIle
c(hOKyCHPOBAHO:

e Ha MpoIecce BBIIBIKEHUS HOBBIX UJACH, a HE HA MPUMEHEHHH YK€ HM3BECTHBIX
3HAHUMH;

e Ha OPUTMHAIBHOCTHU npeJiaraeMbIx MOAXOJI0OB U pelleHui (mpu
YCIIOBHUH, YTO OTBETHI UMEIOT CMBICH U IIEHHOCTb);

® Ha OTKPBITHIX MpoOieMax, IOMYCKAIOUIMX aJbTePHATUBHBIC PELIECHUS U MOTOMY
TpeOYIOMMX CepUU NPUOTMKECHUN U YTOUHCHHU;

e Ha crnoco0ax U Impolecce MOTyYeHUs PelIeHus, a He Ha OTBETe.



DOYyHKIUUOHATbHASA

TPaMOTHOCTH

Cocrapasiiomye pyHKIHOHAJBHOH T'PAMOTHOCTH HA ypoOKax (PU3HKHU

dunancosas

rPaMOTHOCTH

COBOKYNHOCTh 3HaHMI, HAaBBIKOB U YCTAaHOBOK B cdepe (hHUHAHCOBOIO
MOBEJCHUS 4YelIOBeKa, BEAYIIMX K VYIYYLIICHUIO OJarococTOSHUS |
MOBBIIICHUIO KAUeCTBA KU3HU.

I'no6annHbBIe

KOMIIETCHIIMHU

Coueranne 3HAHWUW, YMEHUMW, B3MVISII0B, OTHOLIEHWH M ILIEHHOCTEH,
YCHENTHO  TPUMEHAEMBIX  MPU  JIMYHOM  WJIM  BHPTYaJIbHOM
B3aUMOJICHCTBUU C JIIOJIBMH, KOTOpbIE TpUHAAJEKAT K JPyrou
KyJIbTYPHOM Cpele, U IPU Y4YaCTUU OTACIBHBIX JIML B PEIICHUHU
TJI00ATBHBIX TTPOOIIEM

KpeaTtuBHoe

MbIIIJICHHUE

CrocoOHOCTh MPOAYKTHBHO y4acTBOBaTh B MpoOIecCe BHIPAOOTKH,
OLIEHKM | COBEPIICHCTBOBAHUHU WJCH, HANpaBICHHBIX Ha TIOJy4yeHHE
MHHOBAIIMOHHBIX ¥ 3()()EKTUBHBIX pELIeHUH, W/WIK HOBOIO 3HAHU,
n/un 3 (PEKTHOTO BBEIPAKEHUSI BOOOPKECHHS.

EcrecTBeHHO-HAay4YHAasd

CriocoOHOCTh yelloBeKa 3aHMMAaTh AKTUBHYIO TPAKIAHCKYIO MO3HUIIMIO
II0 BOIIPOCaM,  CBSI3AHHBIM  C €CTECTBEHHO-HAayYHBIMM  HJEIMU U

rPaMOTHOCTb
TEXHOJIOTUSIMU IPOMBILUIEHHOTO MIPOU3BOICTBA.
Yurareabckas CriocoOHOCTD YeI0BEKa MIOHUMATh U MCIOIB30BATh TUCHMEHHOE TEKCTEHL,
IPaMOTHOCTE Pa3MBIIUIATh O HUX W 3aHUMAThCS YTCHUEM, UYTOOBI JIOCTUTATh CBOMX
Leyied, paclMpsITh CBOM 3HAHUS W BO3MOXXHOCTH, Yy4acTBOBATH
B COLIMAILHOU KU3HU
MaTtemaTnueckas CnocobHOCTh  (OpMYITHpPOBATh, TMPUMEHITH ¥ HHTEPIPETHPOBATH
IrPaMOTHOCTE MaTeMaTHUKy B Pa3HOOOPa3HBIX KOHTEKCTaX: MPUMEHSITh MaTEeMAaTHUECKUE

PpacCyxACHUS; UCITOJIB30BATh MATCMATUUCCKHUC ITOHATHUA U HHCTPYMCHTBI




IMpuaoxenne 8

OneHOYHBIH MaTepuaJ VIl POBeIeHUs IPOMEKYTOYHOM aTTecTanuu (1eMOBepPCH)

7 KJ1acc

Ilpu evinoanenuu 3aoanuit Nel-Ne5 ¢ ep1o00pom omeema u3 npeodioHceHHbIX 6APUAHN OB
evldepume 6epHbLL U OMMEmMbMeE €20 8 KeaopamuKe V]

1. JIunus, BOOJIb KOTOPOU IBUKETCA TEJIO, HA3BIBAETCA .....

(] D [IpoiineHHbIN IyTh
2) MexaHH4eCKOe NBIKEHIE
El 3) Tpaekropus
] 4) Paccrosinue
2. B KakOM COCTOSIHMM BEILIECTBO 3aHUMAET BECh MPEAOCTABICHHBII 00bEM M HE UMEET
coOCTBEHHOM (OPMBI
[] 1) ToabKO B JKUAKOM
2) Tonbko B ra3000pa3zHoM
El 3) B xunkom u razoo0pasHom

] 4) Hu B oqHOM cocTossHUM
3. Ha pucyHke mpeacraBieH TrpaduK 3aBUCUMOCTH e  a
CKOPOCTH PAaBHOMEPHOTO JBH)XEHHS OT BpeMeHu. Kakoil myThb
MPOILIO TEJO 3a 4 ¢? 6
] D 6 M
2) 12m 3
H 3) 18 M b
] 4) 24 ™M 0 2 4 tc

4. Omnpenensist KIIJI ogqHOro M TOro e MeXaHW3Ma, YUYEHUKHM IOJYyYWJIM Pa3HbIE €ro
3HaueHus: 70% (Nel), 98% (Ne2), 64% (Ne3), 104% (Ned). O kakoM U3 3TUX 3HAUEHUN MOMKHO
Cpa3sy ke cKa3aTbh, 4YTO OHO OLINO0YHOE?

1 Nl

H 2) Ne2
3) Ne3
4) Ned

5. Kakast BenmmunHa XapakTepu3yeT ObICTPOTY BBIMOJIHEHUS paboThI?

] D Bpewms
El 2) MoniHocTh
3) Cuna

4) CxkopocTb
6. Kakoe n3 Ha3BaHHBIX TeN 00J1alaeT KMHETHYECKOW dHEprueii: crakan Ha croje (Nel),
paketa Ha ctapte (No2), kapTuHa, Bucsmas Ha cteHe (Ne3), nkyruiicss aBToMoomtb (Ned)?

] D Nl

H 2) Ne2
3) Ne3
] 4) Ned




Ilpu évinonnenuu 3a0anua Ne7 na ycmanoenenue coomeemcmeus no3uyuil,
npPeoCmagsIeHHbIX 8 08YX MHOMCECHBAX, 8blOepume 6epPHble ONMEENbl U 3anuuiume ¢ maodauyy

7. YcTaHOBUTE COOTBETCTBUE.

Ha3Banue cuibl HanpasJienue

A) cuna TpeHus
b) cuna TsxecTn
B) cuna peakuu onopsl

. II0 HAIIPABJICHUIO JBHKEHUS
. BEpTUKAJIBHO BBEPX

. BEpTUKAJIbHO BHU3

. IPOTUB ABUXEHUS

AW —

OTBer

Ilpu evinonnenuu 3a0anus Ne 8 evibepume 06a 6epHbIX ymeepIHcOeHUA
u ommempme ux ¢ Keaopamuke

8. 8. Ha rpaduke mpuBeneHa 3aBUCUMOCTb MPONACHHOTO MYTH OT BpeMeHU. BriGepute
064 BEPHBIX YTBEPKACHHUS.

Sm
A
2
/’/
A
5 ~ -
3 e
d <
1 r/ >
0 2 4 b t,c
(] B UHTEepBaJie I  veHU OT 0 ¢ 70 4 ¢ Teo MPONuIo MyTh 3 M
El 2) JBH>)KEHUE TEJIa PABHOMEPHOE
3) JBUKEHHE TeJla HEpaBHOMEPHOE
] 4 CKOpOCTH TeJia OblIa MOCTOSIHHOM U paBHOM 2 M/C
1 5 CKOPOCTH TeJia Oblia IOCTOSTHHOM 1 paBHOM 0,5 m/c

Ilpu eévinonnenuu 3a0anusn Ne9 3anumume Kpamkuii omeem
K KauecmeenHoll 3a0aue U noacHume €20

9. ¥V Kakoro BeIIecTBa BOJSHOTO IMapa WM BOJABI IJIOTHOCTH Ooiybmie? Yem MOKHO
OOBSICHUTB 3TO OTJINYHE?

Ilpu evinonnenuu 3aoanuit Nel0-Nel 1 npueeoume pazeeprnymoe peuienue

K pacuemHbim 3a0auam




10. HekoTopblii y4acCTOK MyTH BEJIOCUIIEAUCT MPOEXai 32 BpeMsi, paBHOE 5 MUH, JIBUTASICh
CO CKOPOCTBHIO 2 M/C, a aBTOMOOWIIb 3TOT K€ y4acTOK ITyTH Mpoexai 3a Bpems, paBHOEe | MUH.
KakoBa ckopocTh aBTOMOOWIIS Ha JAHHOM y4acTke myTu? OTBET BbIpa3uTh B M/C U KM/H.

11. JleBouka Maccoil 45 Kr oka3blBaeT JaBjieHUE Ha omopy. Paccuutaiite, Kakoe
JaBJICHUE OHA OKa3bIBAET, €CIIH 00IIas [UIOIAb €€ TOIO0IIBEI cocTaBmsier 290 cm2.



8 kiaacc
Yacte 1

K xaxxnomy u3 3aganuil 1-7 nansl 4 BapuaHTa OTBETA, U3 KOTOPHIX TOJBKO OJUH MPaBUIIbHBIN.
Homep sTOro orBera 00BeIUTE KPY>KKOM.

1. BemectBo coxpanser Gpopmy u 00beM, €CII HAXOAUTCS B
1) TBepIOM arperaTHOM COCTOSIHUU

2) )KUJKOM arperaTHOM COCTOSIHUH

3) TBEpAOM WJIU KUJKOM arperaTHOM COCTOSIHUU

4) ra3000pa3HOM arperaTHOM COCTOSIHUU

2. Ha rpaduke noka3zaHa 3aBUCHMOCTb TEMIIEPATYpPbl BEIIECTBA OT BPEMEHHU €r0 HarpeBaHMUsl.
B HavyanpHbIi MOMEHT BEIIECTBO HAXOJIUIIOCH B TBEP/IOM COCTOSIHHH.

t, °C

of 5 4’0 e
Uepes 40 MuH nociie Hayajaa HarpeBaHMs BEIIECTBO HaXOAUIOCh
1) B )KUJIKOM COCTOSTHUU
2) B TBEPJIOM COCTOSIHUH
3) B Ta3000pa3HOM COCTOSTHUU
4) UB TBEPJIOM, U B )KHJIKOM COCTOSTHUSAX

3. Teno 3apsxeno OTPULATEJIBHO, ecnu Ha HeM
1) HET IEKTPOHOB

2) HEIOCTATOK DJIEKTPOHOB

3) U30BITOK AIEKTPOHOB

4) 9KCIo 3JEKTPOHOB PaBHO YHCIY IPOTOHOB

4. B nenu, nokazaHHOW Ha pucyHke, conpotusieHue R = 3 Om, aMmnepmeTp noka3bIBaeT CUILY
ToKa 2 A.

©
R

[Tokazanue BoIbTMETpA paBHO
1)4B 2)6B 3)12B 4)16B

5. MaruutHas CTpPCJIKAa MMOMCIIACTCA B TOYKY A 0KOJIO ITOCTOSHHOTO Marbaura,
PACIIOJIOKCHHOI'0, KaK IMOKAa3aHO Ha pPUCYHKCE.




u)

.A
CTpenka yCTaHOBUTCS B HAIIPABICHUU
H oo, b
S N

6. Ha pucynke n300pakeHO TUIOCKOE 3€pKalio U MaJarolIii Ha Hero Jiyd 1.
IL

OtpaxxeHHbI J1y4 1’ paBUIIBHO NIOKA3aH HA PUCYHKE

1)

2) 3) 4)
1 \ 1 o 1\ 1’
1!

Vg

)

) i



7.
Kaxne IIapel MPOBOAHHKOB H3 YHCIA IIPEACTAB/ICHHLIX Ha PHCYHKaxX CICOyeT BLIﬁpaTL AT IDPOBEICHHA JKCIIC|
KOTOpBIfI MO3BOMACT J0KA3aTh. 9TO COIIPOTHBICHHE IMMPOBOOHHEA 3aBHCHT OT CIO IUTHHBL?

® ®

Cu (0 ) Cu (] )

re() ) Fe ( )

® ®

(S — Fe )

1) Toneko 1
2)2u3
3) TOTBKO 3
$H3u4
Yacrts 2

[Tpu BeIIONTHEHWY 3a7aHuid 8§ 1 9 YCTAHOBHTE COOTBETCTBUE MEXKY COJACPKAHUEM ITEPBOTO U
BTOPOTO CTOJIOIOB. JIJIsl 3TOTr0 KaXKAOMY 3JIEMEHTY IEPBOT0 CTOJIOIA MOA0SpUTE MO3ULIHIO U3
BTOPOTO CcTOJI01a. BrinmuTe B Tabnuiry BHU3Y 3a1aHus TUGPHI — HOMEpa BHIOPAHHBIX OTBETOB.

8. YcraHoBHTE COOTBETCTBUE MEKY TEXHUUECKHUMH YCTPOUCTBaMU (TIpubopamMu) u
bU3HYECKUMU 3aKOHOMEPHOCTSIMH, JISKAIIMMH B OCHOBE MIPUHITUIIA UX JICHCTBUS.
nNPUBOP

A) BOIbTMETp

b) prruaxxubie BeChl

B) anexrpomiuTtka

A B B OUBNYECKHUE

3AKOHOMEPHOCTH

1) B3anmoieiicTBHE MarHUTHBIX TTOJICH

2) ycioBHe paBHOBECHSI pbIvyara

3) naBieHUE KUAKOCTH TIEPEIaeTCs OAMHAKOBO TIO BCEM HAPABJICHUSIM
4) TerIoBOE ICUCTBUE TOKA

5) MarHuTHOE IEUCTBUE TOKA



9. YcTaHoBUTE COOTBETCTBUE MEXKIY (PM3HMUECKUMU BETUYMHAMU U (HOPMyTIaMH, IO KOTOPBIM
3THU BEJIUYHUHBI OMPEIEISIOTCS.

OU3NYECKHUE BEJIMYNHbBI OOPMYJIbI
A) cuna Toka 1) gt
b) nanpspkenue 2) %
B) conporusnenune 3) I.U
4) 4
q
q
5) L
) t
A b B

[Tpu BeIMoMHEeHNM 3aaadus 10 OTBET (YMCII0) HAO 3aIMCaTh B OTBEJEHHOE MECTO TTOCIIE CIIOBA
«OTBeT», BBIPa3uB €ro B yKa3aHHBIX eAMHUIAX. EMUHUIIEI (PU3HUECKUX BEIMYUH IMHCATh HE
HYKHO.

10. Ha pucyHke npencraBieH rpauk 3aBUCUMOCTH KOJIMYECTBA TEIUIOTHI, TOJIyYeHHOTO TEJIOM
IIpY IIJIaBJIEHUH, OT Macchl Tesa. Bee Tena oJuHakoBbI 110 cOCTaBy BellecTBa. Onpenenure
YAEIBHYIO TEIUIOTY IIJIABJIEHUs 3TOTO BEIECTBA.

Q, kJIx ?
30
15
0 g
100 200 S
Otser: (x JIx/KT)

Yacts 3

Jns oTBeTa Ha 3amaHue 4yacTu 3 (3amaHue 11) mcmosp3yiiTe MECTO HIDKE 3aJlaHUsl. 3arHIInTe
CHayaJia OTBET, a 3aTEM €ro MOsICHCHHE.

11. B kakyo morony 6pIcTpee COXHET MOKpOE Oejbe: B TEIUTYIO WM B XOJIOJHYIO TP MPOYHX
paBHBIX ycaoBUsIX? OTBET MOACHUTE.




9 kJjacc
Yacrp 1

K xaxgomy u3 3aganuii 1-10 qaHbl HECKOJIBKO BapHaHTOB OTBETA, U3 KOTOPBIX TOJILKO
OJIMH MpaBWIbHBIA. HoMep 3TOTr0 0TBETa 00BEINUTE KPY)KKOM.

1. YTo0 Ha3BIBAIOT MEXAHUYECKUM ABIKEHUEM?

A. TIponiecc u3MeHEHUs MOJIOKEHHUS TeJa OTHOCHTEILHO JIPYTUX Tell C TEUCHHEM BPEMEHH;
b. MI3MeHeHune 1oI0KeHUs Tejla B TPOCTPAHCTBE;
B. I3meHeHue Moa0XeHus Teja BO BpEMEHH.
2. Jlns xaxoi ¢pu3ndeckoit BenuunHbl HBIOTOH SBIISIETCSl OCHOBHOM €AMHUIICH U3MepeHus?

A Cunbr; b. Cxopocru; B. Maccsr; I'. Ummynsca

3. UYemy paBHa cuia, cooOmaromas Teny Maccoit 5 kr yckopenue 0,4 m/c??

A.12H b.1,2H B.2H
4. MastHuk 3a 10 ¢ coBepmmn 50 xonebanwuii. YeMy paBeH nepuoj Koaebanuii?
A.0,25¢ B. 0,2¢ B.0,5c.

5. VYnaenwbHOU TENIOEMKOCTHIO HA3bIBACTCA:
A. KOTMYECTBO TEIUIOTHI, KOTOPOE HEOOXOIMMO JIJIsl HarpeBaHus BemecTsa Ha 1°C;
B. KOIMUYECTBO TETIOTHI, KOTOPOE HEOOXOAMMO JIJIsl HarpeBaHUs | KT BEIECTRA;
B. KonMUYecTBO TEIIIOTHI, KOTOPOE HEOOXOAMMO I HarpeBaHus | kr BemecTBa Ha 1°C;
6. Kakoe konmdecTBO TEIUIOTHI MOTpeOyeTcs At HarpeBanus 10 xr Boasl Ha 1°C?
A. 420 xIx b. 42 xJIx B. 2,1 x/Ix
7. llpu Hanuuuu BeTpa UCHIAPEHUE MPOUCXOIUT
A. MeaeHHee B. OGvicTpee B. ¢ Takoli ke CKOpOCThIO, KaK U O3 Hero
8. Kakag yactuiia He MMEET JIEKTPUUYECKOro 3apsiaa?
A. 3IIEKTpOH b. mpoton B. neiitpon
9. Ha kakue 3aKOHBI ONIUPAETCS TEOMETPUYECKasi ONTHUKA?
A. 3akonbl HptoTOHA b. 3akoH oTpaxkeHus, 3aKOH MPEJIOMIIEHUS CBETa
B. 3aK0H IpSIMOJIMHEHHOTO PACIIPOCTPAHEHUS CBETA;
I'. 3aKOH MPSIMONMHEWHOTO PACIPOCTPAHCHUS CBETA, 3aKOH OTPAKEHUS CBETa, 3aKOH MPEIOMIICHUS
cBeTA.
10. Kakue yacTuubl JBHXKYTCSI BOKPYT siapa?

A. MOJIEKYIBI b. HeliTponsl B. anextpons! I'. mpoToHsI
11. YcTanoBUTE COOTBETCTBHE MEXKIY (DU3UYSCKON BEIIMUYMHON M 3aKOHAMH, B KOTOPBIX OHU
burypupymor.
A) macca 1) 3akon Oma
B) cuma Toka 2) 3akoH BcemupHOro TaroteHus
B) ynnunenue Tena 3) 3akoH ['yka

12. Kopabnp mepexoauT u3 peku B mope. Kak mpu 3TOM HM3MEHSIOTCS JEHCTBYIOIIHME Ha
KOpalJb cuiia TSHKECTH U BhITAIKUBAIOIIAs cuiia?
1) VYBenmuuuBaercs
2) VYwmensiiaercs
3) He uzmensercs
3anummmuTe B Ta0IUIly BRIOpaHHbIE ITU(PHI 1T KaXa0i duzndeckor BeauanHbl. Ludpsl
B OTBETE MOT'YT OBTOPSTHCS.

Cuna TsoKecTH BrrTankuaromnias cuia

Ilpu évinonnenuu 3a0anuit Nel13—-Nel5 npueeoume pazeepuymoe peuienue




K pacuemHbim 3a0auam

13. [Ipu paBHOYCKOPEHHOM JABIKEHHH CKOPOCTh KaTepa yBeauumiack 3a 3¢ ot 0 m/c 10 6
m/c. Kakoit myTh npoier katep 3a 3To Bpemsi?

14. C kaxoii cumnoii mputsruBaroTcs 2 kopadins maccamu 1o 10 000 T KaXKIbIid, HAXOASIIUXCS
Ha pacCTOsHUU | KM apyr ot apyra?

15. KakoBa MHAYKIMS MAarHuTHOrO TOJIS, B KOTOPOM Ha MPOBOJHHMK C TOKOM B 25 A
nerctByer cuna 0,05 H? Jlnuna akTMBHOW yacTh npoBojgHuUKa 5 cMm. Hampasnenue
JUHUM UHIYKIIMY U TOKA B3aUMHO MEPIEHAUKYISPHO.



IIpuaoxenne 9

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOI

7 KJIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHusA

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATHUSA

pasnuyaTh SIBJICHUS 1O OMUCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX  (DU3MYECKHX  SIBICHUH B
OKpYKAloIIeM MHUpE, B TOM 4YHCIe (PU3NYCCKUE SBICHHUS B MPHUPOAC, MPH
9TOM TMEPEeBOJUTh MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKH) (PU3HUECKUX SIBICHUN

OIKCHIBATh M3yYCHHBIC CBOWCTBA Tel U (PU3NYECKUE SIBICHUS, UCIOIB3Ys
¢u3uueckue  BEIMYUHBI, NPU  ONHCAHUM TPABMIBHO  TPAKTOBATh
(¢u3nUecKuil CMBICT MCIIOJIB3YEMbIX BEJIMYMH, UX 0003HAYCHUS M €AMHUIIBI
¢u3nUeCKUX BENMYMH, HAXOIUTh (OPMYIIbI, CBA3BIBAIOIIME JaHHYIO
¢u3nUecKyro BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOHUTH TrpaduKu
U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYUH

XapakTepu3oBaTh CBOWCTBA TeJ, (U3UUYECKHUE SIBICHUS M IPOLECCHI,
UCIIONIb3YSl  M3YYEHHBIE 3aKOHBl, IIpU 3TOM JaBaTh  CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BhIPAKEHHUE

OOBACHATH (PU3NYECKHE ABICHMS, IPOLIECCHI U CBOICTBA TEJl, B TOM YHCIIE U
B KOHTEKCTE CUTYyallil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISABIISATD
IPUYHHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00BsACHEHHE U3 | — 2 TOTHYECKUX
IaroB ¢ omnopoil Ha 1 — 2 M3Y4YEHHBIX CBOMCTBAa (PU3MUECKUX SIBICHUI,
(U3MUECKUX 3aKOHA MU 3aKOHOMEPHOCTH

pemath pacyéTHble 3a7ayd B 1 — 2 JAEHCTBHS, HCHOJIb3YyS 3aKOHBI U
dbopMynbl, CBsi3bIBatoNMe (DU3UYECKHE BEIMYMHBI: HAa OCHOBE aHaln3a
YCJIOBUS 3a4avM 3allMCBIBATH KPATKOC YCJIOBUC, MMOACTABJIATH (bI/ISI/I‘IeCKI/Ie
BEJIMYMHBI B (OPMYIIBI M TPOBOAUTH PACUEThl, HAXOIUTh CIIPABOYHBIC
JaHHBIC, H€O6XOI[I/IMBI€ AJI pelICHUA 3a/1a4, OUCHUBATH PCAIIUCTUYIHOCTDH
MOJTYYCHHOW (PU3HUECKOM BEIIMUHNHBI

pacmo3HaBaTh INpOOJIEMBI, KOTOpPhIE MOXHO pELIMTh NpPU OMOIIH
(U3NUECKUX METOJIOB, B OMHMCAHUHU MCCIIEJOBAHUS BBIICIATH MPOBEPSIEMOE
IpENoNIoKeHue (TUIoTe3y), pa3anyaTh U MHTEPIPETUPOBATH MOTYyUCHHBIH
pe3yabTaT, HaXOIWTh OMIMOKKM B XOJE OIBITA, JeNaTh BBIBOABI IO €ro
pe3yabTaTam

IPOBOJUTH OMBITHI MO HAOIIONEHUIO (PU3UUECKUX SBJICHUN WIN (PU3UUECKUX
CBOWCTB Ten: (OpMYJIMPOBATh IMpPOBEPSIEMBbIC MPEANOI0KEHUS, COOMPATh
YCTAHOBKY U3 MPEUIOKEHHOr0 000pyJOBaHUs, 3alHCHIBATh XOJ ONBITA U



1.10

1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

(opMyIHpOBaThH BHIBOJIBI

BBIIOJIHATh HPAMbIE H3MEPEHUS C MCIOJIB30BAaHUEM aHAIOTOBBIX MU
UGPOBBIX MPHOOPOB, 3amMUCHIBATH IOKa3aHUs MPUOOPOB ¢ Y4ETOM
3aJJaHHOHM a0COJIIOTHOM MOTPEIHOCTH U3MEPEHUN

MPOBOAMTH HCCIEAOBAHNE 3aBUCUMOCTU OAHOW (PU3NUECKON BETUYUHBI OT
JpYyro ¢ MCHOJIb30BAaHMEM NPSIMBIX HM3MEpPEHUH, Yy4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOTO  HCCIENOBaHMs, COOUpATh YCTAaHOBKY H
BBINOJIHATh M3MEPEHMS, CIenysl MPEeIOKEHHOMY IUIaHy, (UKCUPOBATh
pe3yabTaThl TONYYEHHOW 3aBHCUMOCTH (DU3MYECKUX BEJIWYMH B BHJIE
NPEUIOKEHHBIX TaOnauI U TrpaduKoB, NeNaTh BBIBOJABI IO pPe3ylbTaTam
MCCIIEIOBAHMUS

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3MUYECKMX BEIMYUH, CIELys
NPEUIOKEHHOW MHCTPYKIMHM: TpPU BBIOJHEHUHM H3MEPEHHI COOHpaTh
DKCIICPUMEHTAJIBHYI0 YCTAHOBKY U  BBIYMCIATH 3HAYEHUE HCKOMOU
BEJINYUHBI

coOJII0/1aTh MpaBWJIa TEXHUKH 0€30MacHOCTH MpU padboTe ¢ J1adopaTOPHBIM
obopyoBaHuEM

yKa3bIBaTh TPUHIMIBI JEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMUCTB,
XapakTepu30BaTh MPUHIUIBI  JEHCTBHS W3YyYCHHBIX NPUOOPOB |
TEXHUYECKUX YCTPOWCTB C MOMOINBIO UX ONHMCAHWS, UCIIONB3YS 3HAHHS O
CBOMCTBAaX (DM3WYECKUX SIBICHUM M HEOOXOIUMBbIC (PU3MUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH

NPUBOAUTH  TpUMEpbl  (HAaXoauTh  HWHPOPMANMIO O  IpUMEpax)
NPaKTUYECKOTO HCIONIb30BaHUSI (U3WYCCKUX 3HAHUH B TIOBCEIHEBHOM
JKU3HHU I oOecrieueHnuss 0€30MacHOCTH TP OOpaIlieHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3J0OPOBbS M COOJIOICHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKaIOIIEeH cpee

OCYILLECTBIIAATh OTOOpP MCTOYHUKOB HH(popmamuu B cetu HHTepHer B
COOTBETCTBUH C 3aJaHHBIM IIOUCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHMM M IyTEM CPaBHEHHsA PA3JIMYHBIX HCTOYHUKOB  BBIICIATH
UHPOPMALIMIO, KOTOpas SBJIAETCS MIPOTUBOPEYMBOM WM MOXET OBbITh
HEJ0OCTOBEPHOM

UCTIOJIB30BaTh TPU BBHITIOJIHEHUH YYEOHBIX 3a/JlaHUil HAYYHOIOMYIISIPHYIO
auTeparypy (PU3HUYECKOTO COJCPIKAHUs, CIPABOYHBIE MAaTEPUAIIBI, PECYPCHI
cetu UHTepHer, BnameTh NpHéMaMH  KOHCIIEKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIMK M3 OJTHON 3HAKOBOW CHCTEMBI B IPYT'YIO

co31aBaThb COGCTBGHHHG KpaTKI/Ie IIMCBMCHHBIC U yCTHHe COO6H_I€HI/I}I Ha
OCHOBE 2 — 3 MCTOYHUKOB HMHGOPMAIMK (HU3UIECKOTO COJICPKAHUSA, B TOM
qyucie MyOJuYHO AeNaTh KpaTKUE COOOIICHHS O Pe3yJIbTaTax MPOEKTOB HIIN
y4eOHBIX HCCICOBAaHUM, MPHU ITOM T'PAMOTHO HCIOJB30BaTh H3YUYCHHBIN
MOHATUUHBIN anmapar Kypca (U3UKH, CONPOBOXAATh BBICTYIJICHUE
Mpe3eHTaunen

IpU BBIIOJHEHUN YYE€OHBIX NPOEKTOB M HCCIENOBAaHUI pacmpenensTh
00s3aHHOCTH B TpYIIE B COOTBETCTBHM C IOCTAaBIECHHBIMU 3aJayaMH,



8 KUIACC

Kon
NMpoBepsieMOro
pe3yJbTara

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

CJIICOAUTh 3a BBIIIOJHCHHUCM IIJIaHA I[GﬁCTBHfI, aJICKBATHO OILCHHUBATH
COOCTBEHHBIH BKJ1a[ B JCATCIbHOCTD TpYIIIIbI, BBICTpanBaTh
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, YUUTBIBAsA MHCHHUEC OKPYXXAIOIUX

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeJbHOM NPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

HUCIIOJIB30BAaTh IIOHATHUA

pa3nuyath SBJICHUS 1O OMUCAHUIO MX XAapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SIBIICHUE

pacro3HaBaTh  TNPOSBICHHE  W3YYEHHBIX  (DU3MUYECKUX  SBJICHUH B
OKpYKalolleM MHUpE, B TOM 4uclie (QU3NYCCKHE SBICHHS B TPUPOJC, TPU
9TOM TMEPEBOAMTH MPAKTHYECKYIO 3agady B  Y4eOHYIO, BBLICIATH
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUIN

OTHCHIBATh M3YYCHHBIC CBOWMCTBA TeN U (PU3UYECKHUE SBICHHS, HCIONB3YS
¢buznyecKknue BEeTUYHUHBI, IPYU ONUCAHUH MPABUIBHO TPAKTOBATh (hPHU3HUECKUN
CMBICT HCIOJNb3YEMbIX BEIUYMH, O0O03HAYEHHS] U EAMHMIIBI (U3NYECKUX
BEJIMYMH, HaxoOuTh (OpPMYINbI, CBA3BIBAIOIINE JaHHYIO (DU3UUECKYIO
BEJIMYMHY C JPYTUMH BEJIMYMHAMHU, CTPOUTh TpapuKd H3YYEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEITUIHH

XapaKTepu30BaTh CBOMCTBAa Tel, (U3MUECKHE SBICHUS U TMPOILECCHI,
UCIIONIb3YSl  M3y4YEHHBbIE 3aKOHBI, TpPU OTOM JaBaThb  CJIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U 3alUCHIBATh €T0 MaTEMaTHUYECKOE BhIpaKEHHE

O6’b$ICH$ITB q)HSquCKI/Ie nmponeccoel " CBOIICTBa TCJI, B TOM 4YHUCIC U B
KOHTEKCTE CUTYyallUl MPaKTUKO-OPUEHTUPOBAHHOIO XApPAaKTEpa: BBIABIATH
MPUYNHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH O0OBsCHEHHE U3 1 — 2 JIOTHYECKUX
IaroB C MoMoIblo 1 — 2 W3YYCHHBIX CBOMCTBAa (PU3MUECKUX SIBIICHUU,
buznyecKux 3aKOHa UM 3aKOHOMEPHOCTHU

pemath pacyéTHhle 3a7auyd B 2 — 3 JEeHCTBUSI, HUCIONB3Ys 3aKOHBI U
dbopMyIbl, CBSI3bIBArOIIME (PU3UYECKHE BEIWYMHBI: HA OCHOBE aHalIM3a
YCIIOBHSI 3aJlayd 3alMChIBATH KPAaTKOE YCIOBHUE, BBIABIATH HEAOCTATOK
JMaHHBIX JJI1 pelIeHus 3a7add, BbIOMpaTh 3aKOHbBI U (HOPMYIIBI,
HeoOXoauMble Juisi €€ pelIeHUs, MPOBOAUTH pacdy€Tbl M CpPaBHUBATH
MOJIyY€HHOE 3HauUeHUe (PU3NYECKON BETMYUHBI C U3BECTHBIMU JAHHBIMU

pacmo3HaBaTh MPOOJEMBI, KOTOPhIE MOXHO PEIIUTh TMPU I[OMOIIU
¢u3nyeCKuX METOJIOB, HCIIOJIb3Yysl OIKMCAaHUE WCCIEI0BaHUs, BBIICIATD
IIPOBEPSIEMOE  MPEAINOJIOKEHUE, OLEHUBATh IPABWIBHOCTh  IOPSAKa
IIPOBE/ICHUS UCCIIEIOBAHNUS, I€NaTh BBIBOIbI

IPOBOJUTH OMBITHI 110 HAOIIOACHUIO (PU3NYECKUX SBICHUN WM (PU3UUECKUX
CBOWCTB Tel: (OPMYJIHPOBATh MPOBEPSEMBIC MPEANOTIOKEHUS, cOOUpaTh
YCTaHOBKY M3 TPEIIOKEHHOTO OOOpYHOBaHHMS, OMHCHIBATH XOJ| OINbBITA H
(GopMyTHpPOBATH BEIBOMBI



1.10

1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

1.20

BBITOJHATL HNPAMBIC U3MCPCHHUA C HCIIOJIL30BAHUECM aHAJIOTOBBIX HpI/IGOpOB
U JaT4YUKOB (DU3MUECKHX BEJIMYMH, CPABHHUBATh PE3YNbTAThl U3MEPEHUH C
y4€TOM 3a/TaHHON a0COJIFOTHOM MOTPEITHOCTH

IPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (hU3MYECKOW BEIMYMHBI OT
JpYrol  C  HCIOJNB30BAHMEM  MPSMBIX  M3MEPEHMH:  IJIAHUPOBATh
UCCIIeIOBaHNEe, COOMpaTh YCTAHOBKY M BBINOJHATH WM3MEPEHHUS, CIEIys
NpeUIOKEHHOMY — TJIaHy,  (UKCUpPOBAaThb  Pe3yidbTaThl  IMOJYyYEHHOU
3aBHCHUMOCTH B BHJ€ TaOIUIl U rpauKOB, JeJaTh BHIBOJABI MO pe3yabTaTam
WCCIIEI0BAHMS

IPOBOJIUTh KOCBEHHBIE H3MEpEHHUs (PU3MUYECKHX BEIMYUH: IUIAHHUPOBATH
U3MEpeHUusi,  CoOMpaTh  SKCIEPHUMEHTAIBbHYIO  YCTAHOBKY,  CIEAys
IIPEJI0KEHHON HHCTPYKLUH, ¥ BBIYUCIIATH 3HAYCHUE BETUYHHBI

coOuro1aTh MpaBMiIa TEXHUKH 0E30IacHOCTU MpH paboTe C 1abopaToOpHBIM
o0opynoBaHueM

XapakTepu30BaTh  NPUHIMIIBI  JCHCTBHS  HM3YYCHHBIX NPHOOPOB |
TEXHUYECKUX YCTPOWCTB C OMOPOW Ha WX OMHCAHUS, UCIIONB3Ys 3HAHHS O
CBOMCTBaxX  (U3MYECKUX  SBJICHHH ©  HeoOXoaumble  (HU3UYECKHE
3aKOHOMEPHOCTH

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M HM3MEpPUTEIbHBIC
npuOopbl MO CcXeMaM M CXEMAaTUYHBIM PHUCYHKAaM, COCTaBJIATH CXEMBI
JJEKTPUYECKUX  Lened C  TOCIENOBaTelIbHBIM W IapaJuleIbHBIM
COCTMHEHUEM DJIEMEHTOB, pa3jinuas yCIOBHbIE OOO3HAYEHUS JIIEMEHTOB
ANEKTPUYECKUX LIETIEN

MPUBOAUTH TPUMEPHI (HAXOIUTh HHPOPMAILIUIO O PUMEPAX ) MPAKTUIECKOTO
UCIIONIb30BaHUsl (PU3UYECKMX 3HAHUI B TOBCEAHEBHOM JKU3HU JUIS
obecrieueHust 0€30MaCHOCTH MPU OOpaIIEHUH ¢ TPUOOpPaAMHU U TEXHHYECCKUMHU
YCTPOMCTBAMH, COXPAHEHHS 37JOPOBBS M COOJIIOICHUST HOPM IKOJIOTHUECKOTO
MOBEJICHUS B OKPYXKAIOUIEN Cpeae

OCYIIECTBIISATh MOUCK HHGOpManuu (QU3NUIECKOTO COACpKAHHUS B CETH
NHTepHeT, HAa OCHOBE HWMEIOIIUXCS 3HAHUHM W TYyTEM CpaBHEHHUS
JOTIOTHUTEIbHBIX HCTOUYHUKOB BBIIEIATH MH(OPMALIMIO, KOTOpas SBISETCS
IPOTHBOPEYMBON HIJIM MOXKET ObITh HEJOCTOBEPHOM

UCTIOJIB30BaTh TIPU BBITOJHEHUH Y4YEOHBIX 3aaHUi HAYYHO-TIOMYIISPHYIO
auTeparypy (GU3NYECKOTO COJNEPIKAHHS, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI
cetru UVHTepHer, Biagerh npuéMaMH  KOHCICKTHPOBAHHUS  TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIMK M3 OJTHON 3HAKOBOW CHCTEMBI B IPYT'YIO

CcO3JaBaTh CO6CTB€HHBI€ NHUCbMCHHBIC W KpAaTKUC YCTHBIC COOGH_IGHI/IH,
0000mass wWH(pOpPMANUIO W3 HECKOJbKMX HMCTOYHHUKOB (DU3UYIECKOTO
coJlep’KaHusl, B TOM YKciIe MyOJIMYHO MPEACTaBIATh PE3yIbTaThl IPOEKTHOM
WIM UCCIIEI0BATENIbCKON JeSTENIbHOCTH, MPU 3TOM IPaMOTHO HCIIOJIb30BATh
W3Y4YEHHBI TIOHSATUWHBIA  ammapaT Kypca (U3HKHA, COMPOBOXKIATH
BBICTYIUICHHE IIPE3CHTALIUET

IpU BBIMNOJHEHUH Y4YEOHBIX MPOEKTOB M UCCIEAOBAHUNA (U3NYECKUX
IIPOLIECCOB pacHpeleNsaTh OO0s3aHHOCTH B TIpYyNIE B COOTBETCTBHH C



9 KJIACC

Kon
NMpoBepsieMOro
pe3yJbTara

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

IIOCTaBJICHHBIMU 3aJayaMH, CJIICAWTh 3a BBINOJHEHHEM ILIaHA ACHCTBUN H
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIaa B
JESATEeILHOCTh TPYIIIBI, BHICTPaBaTh KOMMYHHMKAaTHBHOE B3aMMOJICHCTBHE,
MIPOSIBJISISt TOTOBHOCTH Pa3pemiaTh KOH(PIMKTHI

IIpoBepsiemble mpeAMeTHbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUSA

pa3nuy4aTh SBJICHUA 10 ONHCAHUIO MX XAPAaKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3UYECKOE SBJICHUE

pacrio3HaBaTh IPOSBICHHE W3YYEHHBIX  (DU3MYECKHX  SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHcie (hU3MYECKHE SBICHUS B MPHPOJE, TPU
9TOM TEPEBOAWTH TPAKTUYECKYIO 3amady B y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUIN

ONKCHIBATh U3yUYCHHBIE CBOMCTBA TeI U (PU3WUYECKUE SBIICHUS, HUCIONb3YS
dusznyeckue BEIMYMHBI, TMPH  ONHWCAHUU MPABWIBHO  TPAKTOBaTh
(bu3nYeCKUil CMBICH HCIONb3YEMbIX BEIUYMH, O003HAYCHUSI U EAMHMIIBI
bu3nyeCKuX BENWYHMH, HAXOOUTh (OPMYJbI, CBS3BIBAIOLIUE JIAHHYIO
¢u3nUecKyr0 BEIMYMHY C JPYTUMH BEJIHMYMHAMH, CTPOHUTH TIpaduKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEINUMH

XapaKTepu30BaTh CBOMCTBA TeJd, (QU3NYECKUE SBICHUS U MPOLECCHI,
UCIIONIb3YSl  M3yYEHHBIE 3aKOHBI, MpPH OSTOM JaBaTb CJOBECHYIO
(GbopMyIHUPOBKY 3aKOHA U 3alUCHIBATh €T0 MaTEMaTHUYECKOE BhIpaKEHHE

O6’b$ICH$ITB (1)I/ISI/I‘IGCKI/IG nponeccoel " CBOMCTBA TCJI, B TOM YHCIC U B
KOHTEKCTE CHUTYyalllil MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYMUHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH O0ObACHeHHe u3 2 — 3
JIOTUYECKHUX IIIaroB ¢ MOMOIIBIO 2 — 3 M3YyYEHHBIX CBOMCTBA (YU3UYCCKUX
ABJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemate pacuéTHble 3agadd (omuparomMecs Ha cucreMy u3 2 — 3
YpaBHEHUH), UCIOIB3Ysl 3aKOHBI U (OPMYIIBI, CBSA3BIBAIONINE (PU3HUCCKUE
BEJIMYMHBI: Ha OCHOBE aHall3a YCJIOBUS 3a/aydl 3alluChIBaTh KpPaTKoOe
yCIIOBUE, BBISBIATH HEAOCTAIOUIME WJIM M30BITOUHBIE JAaHHBIE, BHIOMPAThH
3aKOHBI U (POpMyIbI, HEOOXOIUMBIE NJISl PEIICHUs, IPOBOJUTH PACUETHI U
OLICHUBATh  PEATUCTUYHOCTh  IOJYYCHHOTO 3HaueHHs  (uznyeckon
BEJTMYUHBI

pacro3HaBath TPOOJEMBbI, KOTOPbIE MOXHO pPEIIUTh IPH OMOIIU
(U3NYECKUX METOJIOB, HCIIOJIL3YSl OIHCAHUE WCCIICOBAHUS, BBIICIST
MPOBEpPSAEMOE  MPEIIONIOKEHHE,  OICHWBATh  MPABHWIILHOCTh  TOPSIIKA
MIPOBE/ICHUSI HCCIIEIOBAHUS, JINIaTh BBIBOJIBI, MHTEPIPETUPOBATH PE3YIbTATHI
HAOJIIOIEHUI U OIBITOB

IMPOBOAUTH  OIIBITBI  IIO Ha6J'IIOI[eHI/IIO (1)I/I?>I/ILICCKI/IX SIBJICHUM  WJIH



1.10

1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

(¢U3MUEeCKUX CBOMCTB TEl: CaMOCTOSATEIBHO COOMpaTh YCTAHOBKY W3
M30BITOYHOTO Habopa oO0OpyAOBaHMS, OINUCHIBATH XOJI OIbBITA H €Tro
pe3yabTaThl, HOPMYTHUPOBATH BEIBOIBI

IPOBOJIUTH NMPH HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Omperenss
CpeaHee 3HAueHUE H3MepsieMoil BennuuHbl ((PoKycHOe paccTosHuE
coOuparonield JMH3bI), OOOCHOBBIBaTH BBIOOp crocoba HU3MEpeHus
(m3MepuTeIpLHOTO pUbdopa)

MPOBOANTH HCCICNOBAHUE 3aBUCUMOCTEH (PU3UYECKMX BEIUYHUH C
WCIIOJb30BAHUEM TMPSIMBIX HW3MEPEHUN: IUIAHUPOBATH HCCIIEIOBAHUE,
CaMOCTOSITENILHO ~ COOMpaTh  YCTaHOBKY, (DUKCHpOBaTh  pe3yabTaThl
MOJyYEHHOW 3aBUCUMOCTH (U3WYECKUX BEIMYUH B BHUJAC TaOIHIH
rpaduKoB, IeaTh BIBOJIBI 10 Pe3yIbTaTaM UCCIIEIOBAHUS

MMPOBOAWUTL KOCBCHHBLIC H3MCPCHHA (bI/IBI/I‘-IGCKI/IX BCJIMYMH: TUIAHUPOBATH
U3MEpEHUusi, COOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBINOJIHATH
HU3MCPCHUA, CICAYS HpG,Z[HO)KGHHOfI HHCTPYKIMU, BBIYUCIIATL 3HAYCHUC
BEJIMYMHBI U aHAIIM3UPOBATH II0JyYEHHBIE PE3YyJIbTaThl C Y4ETOM 3aJaHHOMN
MOTPEIIHOCTH U3MEPEHUMN

co0uro1aTh MpaBUiIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM
o0opynoBaHueM

pa3nuyaTth OCHOBHBIE TPU3HAKM H3YYEHHBIX (PU3NYECKUX MOJIEIICH:
MaTepuaibHas TOYKa, aOCOJIOTHO TBEPJOE TEJIO0, TOUEUHBIH HCTOYHUK
CBeTa, JIy4, TOHKAs JINH3a, TUTAaHeTapHas MOJIENIb aTOMa, HYKJIOHHAsE MOJIEITb
aTOMHOTO SiApa

XapaKkTepu30BaTh TMPUHIMIIBI  JCHCTBHS HM3YYCHHBIX MNPHOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOI HAa WX ONMHUCAHMUS, UCTIONB3Ys 3HAHUS O
CBOMCTBax (U3MYECKUX SBICHUA W  HEOOXomuMble  (usnueckue
3aKOHOMEPHOCTH

UCTIOJIB30BaTh CXEMbI U CXEMAaTHYHbIC PUCYHKH H3yYCHHBIX TEXHHUYECKHX
YCTPONCTB, N3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHIECKHX TPOIIECCOB MPH
peleHNH  Y9eOHO-TIPAaKTUYECKUX  3a/a4, ONTHYESCKHE CXEMBbI  JUIs
MIOCTPOCHHS N300paKEHUH B TUIOCKOM 3€pKaie M COOMpArOIIei TNH3E
OPUBOAUTH  TpUMEpbl  (HAXOAWTH  MHPOPMALMIO O  IpUMepax)
NPaKTUYECKOTO HCIONB30BaHUA (U3NYECKUX 3HAHWH B IOBCETHEBHOMN
KU3HH I o0ecriedeHus: 0€30MacHOCTH TIPH OOpallleHuy ¢ MpubopaMu U
TEXHUYECKHMHU YCTPONUCTBAMHU, COXPAaHEHHSI 3A0POBBS U COOTIOJICHHSI HOPM
9KOJIOTUYECKOTO IMOBEICHUS B OKPY)KAIOIIEH cpelie

OCYILECTBIISATh TOUCK HH(pOpMAMU (PU3MYECKOTO COJCpXKAHUA B CETH
HuTepHeT, caMOCTOSATENbHO (OPMYTUPYS MOUCKOBBIN 3ampoc, HaXOAUTh
MyTH OIpeAeseHUs] JOCTOBEPHOCTH IMOIYYEHHON MH(OpMAIKU Ha OCHOBE
MMEIOIINXCS 3HAHUHM U JOMOJHUTEIBHBIX HICTOYHUKOB

UCIIOJIb30BaTh MPHU BBIOJHEHUN Y4YeOHBIX 3a/JaHU HAayYHO-TOMYJSPHYIO
auTepaTypy GU3HUECKOTO COACPIKAHMUS, CIIPABOYHBIE MATEPHUATIBI, PECYPCHI
cetu UWuTepHer; BiageTh npuéMamMH  KOHCIICKTHPOBAHUS  TEKCTA,
npeoOpa3zoBanusi HHGOPMAIIMK M3 OJTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO



1.20

1.21

CcO31aBaThb CO6CTB€HHBI€ IMUCbMCHHBIC U YCTHBIC C006H_I€HI/I$I Ha OCHOBC
uH(pOpMallMM U3 HECKOJbKUX MCTOYHHUKOB (PU3MUECKOrO COJIEepiKaHus,
NyOJIMYHO MPEACTABIATh PE3YIbTaThl IPOSKTHON MM HCCIEI0BATENbCKOM
NEeSTeNIbHOCTH, TMpU  3TOM TIPaMOTHO  HCIOJB30BaTh  M3YUEHHBIH
NOHATUIHBIN amnmapar H3y4aeMmoro pasjena (HU3MKH U CONPOBOXKAATH
BBICTYIUICHUE Tpe3eHTalMed ¢ y4ETOM OCOOCHHOCTEH ayauTOpHH

CBEpPCTHUKOB

IOpH BHITIOTHEHUH YYEOHBIX MPOEKTOB U HCCICNOBAHUN (PUINIECKUX
MPOLIECCOB pachpenesTh OOA3aHHOCTH B TpyHIe B COOTBETCTBUU C
MOCTaBJICHHBIMH 3a/1a4yaMU, CJICIUThH 32 BBHIMOJHEHUEM IUIaHA JCUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLICHUBAThb COOCTBEHHBIM BKJIaJ B
JeATEeIbHOCTh TPYIIbI, BHICTpPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICUCTBHE,

MPOSIBIISS TOTOBHOCTh pa3peniaTb KOHPIUKTHI



IIpuaoxenne 10

IIpoBepsiemble 371€eMeHTHI COAEPKAHNS

IIpoBepsiemble 3J1eMeHTHI COAEPKAHNS

®U3UKA U EE POJIb B TTIO3HAHUM OKPYXAIOIIEIO MHUPA

®usuka — HayKa o npupojie. ABneHus npupoasl. uznueckue
SBJIGHUS:  MEXaHUYECKHE,  TEeIUIOBBIE,  3JEKTPUYECKHE,
MarHuTHbIE, CBETOBBIE, 3BYKOBHIE

@dusnueckue BeNUUMHBL M3MepeHue (QU3MUECKUX BETHYUH.
dusnueckue puOOPBHI. ITorpemuocTs U3MEPECHUM.
MexnyHaponHas cucTtemMa €IMHULL

EcrecTBeHHOHAy4HbI  METOA  NO3HAHUA:  HAOIIOJCHHE,
IIOCTAHOBKA HAy4YHOI'O BOIPOCA, BBIABUKEHUE THUIIOTES,
HKCHEPUMEHT 10  TPOBEpPKE  THUIOTE3,  OOBSICHEHHE
Ha0JII01aeMOr0 SIBJICHUS

Onucanne PU3NUECKUX SBJICHUN C TTOMOIIBIO MOIETIEH

[TpakTuyeckue pabOTHI:

N3MepeHne paccTosTHUM.

N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO Tea.
Onpenenenne pa3MepoB MaJIbIX TEJ.

N3mepenne TemmepaTypbl IpU MOMOIIM  JKUJKOCTHOI'O
TEPMOMETPA U JATUYMKA TEMIIEPATYPbI

ITEPBOHAYAJIbHBIE CBEJIEHM A O CTPOEHNHN BEIIECTBA

7 KJACC
Kon
Kona haementa
pa3neia
1.1
1.2
1 1.3
1.4
1.5
2.1
2.2
2.3
2 2.4
2.5
2.6

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HUX pa3MeEpBI.
OnbIThI, JOKa3bIBAIOLINE TUCKPETHOE CTPOEHHUE BELLIECTBA

JlBrkeHne uactuil BemiecTBa. CBsi3b CKOPOCTH JIBMDKCHUS
4acTHI] C Temreparypoil. bpoyHoBckoe aBmxeHue, nuddy3us

B3anmoneicTBre 4acTUIl BEIIECTBA: IPUTSIKEHUE U
OTTAJIKUBaHUE

ArperaTHbleé  COCTOSIHMSI ~ BEILECTBA:  CTPOEHUE  Ta30B,
KUAKOCTEN U TBEPIBIX (KpUCTAINIMYECKUX) Tel. B3aumocssa3b
MEXIYy CBOWHCTBaMHM BEIIECTB B  Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[TpakTrueckue pabOTHI:

OreHKa IuameTpa aToMa METOAOM PSIJIOB (C MCIIOJIb30BaHUEM
dhoTorpadwuii).

OmnbITH IO HAOTFOICHUIO TETIIOBOTO PACIIHUPEHHSI Ta30B.
OnbITel 1O OOHAPY)KEHUIO NEHCTBUS CHUI MOJEKYJSPHOTO
MPUTSKCHU A



JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

Mexannyeckoe IBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE
JBHKCHHUEC

Cxopocts. CpenHsii  CKOPOCTb NIPU  HEPABHOMEPHOM
IBUKEHUH. Pacdy€T myTu U BpeMeHH JBUKCHUS

SBnenue nnepuuu. 3aKoH UHEpLUHU. B3anmonelicTBue Ten Kak
MPUYMHA W3MEHEHHUS CKOPOCTH JBHXKEHUsA Tel. Macca Kak
Mepa UHEPTHOCTH Teja

[InotHocTh BemiecTBa. CBSI3b MJIOTHOCTH C KOJHWYECTBOM
MOJIEKYJ B €IMHUIE 00BEMA BEIECTBA

Cuna Kak XapakTepUCTHKA B3aUMOICHUCTBHS TEN

Cuna ynpyroctu u 3akoH ['yka. Fi3mepenue cuiibl ¢ MOMOILBIO
JUHaMoOMeTpa

SBnenune TAroTeHMs W cuia TsokecTH. Cuila TSDKECTH Ha
Ipyrux mianerax. Bec tena. Hesecomocts

Cuna tpenusi. TpeHre CKOJIbXEHUS U TpeHue mokos. Tpenue B
MIPUPOJIEC U TEXHUKE

CnoxxeHue cuj, HampaBiI€HHBIX IO OJHOM  IIPSIMOM.
PaBHozelcTByIOIMAs CHUII

[TpakTrueckue pabOTHI:

Omnpenenenre CKOPOCTH PAaBHOMEPHOIO ABM)KEHHUS (IIapHKa B
KHUJIKOCTU, MOACIU JJICKTPHYCCKOI'O aBTOMOGI/IHH U TakK
nanee). OnpeneneHue cpeHeil CKOPOCTU CKOJIbXKEHUs OpycKa
WIM IIapuKka 10 HaKJIOHHOW Iwiockoctu. Ormpenenenue
IJIOTHOCTH TBEpHOro Tena. OMbIThL, JEMOHCTPUPYIOLIUE
3aBUCUMOCTh  pacTsokeHusl  (aedopManuu) TPYKHUHBI  OT
MPUJIOKEHHOU CHJIBI. OnbITHI, JEMOHCTPUPYIOIIHE
3aBHUCHUMOCTh CHJIBI TPEHHUSI CKOJIBXKEHHsS OT Beca Telna u
XapakTepa CONMpHUKaCAIOIINXCs TOBEPXHOCTEH

@usuyeckue SBICHHUS B IPUPOAC: IPUMEPbI JBHKEHHUS C
pa3IMYHBIMM CKOPOCTSMHU B JKMBOM U HEKHUBOW MPUPOJE,
NIeCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE

TexHudeckue ycTpoucTBa: JUHAMOMETD, IMOJIINITHUKH

JIABJIEHME TBEP/IBIX TEJI, )KUJIKOCTE 1 TA30B

4.1

4.2

4.3

4.4

HNaenenne T1BEpHoro Tenma. CnocoObl yMEHBIIEHUS U
YBEJIMUYEHUS 1ABJICHUS

JlaBrmeHne rasza. 3aBHCHMOCTh JIaBJICHUS Ta3a OT 00BEMa,
TEMIIEPATYPbI

Ilepenaya naBneHus TBEPABIMM TEIaMH, JKHIKOCTIMH U
razami. 3akoH [lackans. [IlHeBMaTHUeCKrEe MaIIMHBI
3aBUCUMOCTh  JaBJCHHMA  KHJIKOCTM  OT  TIyOHHBI.
I'mapocratuueckuit  mapagokc. CooOImaronmecs COCYAbI.
I'mppaBnuueckre MEXaHU3MBI



4.5

4.6

4.7

4.8

4.9

4.10

4.11

Atmoctepa 3eman u atmocdepHoe naBieHue. [IpuumHbI
CYIIECTBOBaHMUS  BO3AYIMIHONW 000y0uky  3emau. OmbIT
Toppuyennu. 3aBUCUMOCTH aTMOC(HEPHOTO JaBJICHUS OT
BBICOTHI HaJl YDOBHEM MODSI

N3smepenue armocdeproro masneHus. [lpubopbr  mis
HU3MEpeHust aTMOC(HEPHOTO JaBICHUS

JlelicTBue XKUJIKOCTHM M Ta3a Ha MOTPY:KEHHOE B HUX TEJO.
BritankuBatomas (apxuMeoBa) cuiia. 3akoH Apxumena

[InaBanue ten. Bo3gyxoraBanue

[IpakTuyeckue pabOTHI:

HccaemoBanne 3aBHCHMOCTH Beca Tella B BOIE OT 0OBEMa
NOTPYXKEHHOW B JKUAKOCTb yacTu Tena. OmnpezneneHue
BBITAJIKUBAIOLIEH CHJIBI, IEMCTBYIONIEH HA TEJIO, MTOTPYKEHHOE
B KUIKOCTh. IIpoBepka HE3aBUCMMOCTH BBITAIKHABAIOIICH
CUJIbI, ICHCTBYIOIIEH HAa TEJIO B JKUJIKOCTH, OT MaccChl Tela.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCThH BBITAJIKMBAIOIIEH
CWJIBbI, NCUCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00BEMa
MOrPY’KEHHOM B JKHUJIKOCTh YacTU TeJla M OT IUIOTHOCTH

KUIKOCTH. KoHnctpynpoBanue apeoMerpa WU
KOHCTPYMPOBaHHUE JIOKU 51 olpezieIeHue eé
Ipy30I0AbEMHOCTH

@dusnueckue SBICHUA B NPUPOJE: BIMSIHUE ATMOC(HEPHOTO
JaBJICHUsI HA )KUBOM OpraHu3M, IIaBaHUE PbIO

Texuuueckue YCTpOMCTBA: cooOIaroImecs COCY/IbI,
YCTPOMCTBO BOJIOITPOBO/IA, TUIPABINYECKUN npecc,
MaHOMETp, OapomeTp, BBICOTOMEp, TOPIIHEBOM Hacoc,
apeoMeTp

PABOTA, MOIIHOCTD, SOHEPI'A

5.1
5.2

53

54

5.5

5.6
5.7

5.8

59

Mexanunueckast pabota
Mexannueckass MOIITHOCTE

ITpocTbie MeXaHU3MBI: pblYar, OJOK, HAKJIOHHAS IUIOCKOCTb.
IIpaBuio paBHOBecHs pblyara

[Ipumenenue nmpaBuiia paBHOBECHS pblyara K 00Ky

«30710T0€E mTpaBmwiIo» MexaHukH. Koadduiment mone3Horo
necTBus MexaHu3MmoB. [IpocTeie MeXxaHU3MBI B OBITY |
TEXHHUKE

[ToTenuumanpHas SJHEPTUM TeJa, MOJHATOrO HaJ 3eMIIEN
Kunernueckas sneprus

[lonnass MexaHuueckass »dHeprus. 3aKOH W3MEHEHUs U
COXpaHEHUS MEXaHUYECKOU IHEPTUn

[TpakTrueckue pabOTHI:

Omnpenenenue pabOThl CHJIBI TPEHUS TNPU PABHOMEPHOM
JNBWKEHUM  Tela 1O  TOPU3OHTAIBHOW  MOBEPXHOCTH.



5.10

5.11

8 KJIACC

Kon
pa3jiena

Kon baemenrta

HccnenoBanue yciaoBuM paBHOBecHs pbryara. 3mepenue
KII/] nakinoHHOUN TUIOCKOCTH. M3ydeHHne 3aKkoHa COXpaHEHUs
MEXaHUYECKOU SHEPTUU

du3nyuecKue sIBJICHUS B IPUPOJIC: PhIYATrH B TEJI€ YEIOBEKa
TexHuueckue  yCTpOWCTBA:  pblyar, MOJBWXHBIA  H
HEMOJIBWKHBIM  OJIOKM, HAaKJIOHHAs IUJIOCKOCTh, IPOCTHIE
MEXaHU3MBI B OBITY

IIpoBepsiemble 1eMEHTHI COIePKAHUS

TEIIIOBBIE ABJIEHW A

6.1

6.2

6.3

6.4
6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13
6.14

6.15

OCHOBHBIE TOJIO)KEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUH
CTpoeHMs BellecTBa. Macca U pasmepbl MoJieKysl. ONbIThI,
MIOATBEPKIAIOIINE OCHOBHBIE TOJIOYKEHUS
MOJIEKYJIIPHOKMHETUYECKOU TEOPUHU

Mopenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSTHUH
BemiectBa. Kpucramnmudyeckue u amopHbie Tena

OObsicHEHHEe CBOWCTB Ta30B, KUAKOCTEH M TBEPIABIX TeN Ha
OCHOBE IMOJI0)KEHUN MOJIEKYJIIPHOKUHETUYECKON TEOPUU

CmMauuBaHue U KalmUJUTSIPHBIC ABJICHUA
TemoBoe pacmpeHue U CKaThe

Temnepatypa. CBs3b TeMIEPATypbl CO CKOPOCTHIO TEMJIOBOTO
JBMKEHUS YaCTHULL

Bayrtpennss sHeprus. CrnocoObl HW3MEHEHHsI BHYTPEHHEH
SHEPTUU: TEeIUIoNepeaada U COBEpIIeHNE pabOThI

Bunapl Temonepenaun:  TETUIONPOBOIHOCTh, KOHBEKITHS,
W3ITyYCHUE

KomnyecTBO TEIIOTHI. Y,Z[G.HBHaH TEIUIOEMKOCTD BC€IICCTBA

TenmooOMeH u TENI0BOE paBHOBECHE. Y paBHEHHUE TEIIIOBOTO
OanaHca

[InaBneHue u OTBepAEBaHUE KPUCTANIMUECKUX BELIECTB.
VY nenbHas TemioTa MIaBIeHUS

[TapooOpazoBanne u kouzaeHcanus. Mcmapenune. Kumnenue.
VYaenebHas ~ Terora — mapooOpa3oBaHHS.  3aBUCHMOCTH
TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO JaBICHUS
Brnaxnocts Bo3myxa

DHeprus ToMBa. Y IeiabHas TENI0Ta CrOpaHus

[Tpunnuner padoTsl TernoBbix asurarenei KIIJ[ Temmosoro
aBurareis. TeroBble JBUTATENM M 3alluTa OKPYKaroUleh
Cpelibl



6.16

6.17

6.18

6.19

3aKOH COXPAaHEHHsS M NPEBPAIICHUS DHEPIMH B TEIMJIOBBIX
rporeccax

[IpakTuyeckue paboOTHI:

OneITel MO OOHAPYXKEHUIO ACHCTBHS CHI MOJEKYISPHOTO
MIPUTSKEHUSL.

OnbIThl TO BBIPAIIMBAHUIO KPUCTAJJIOB IMOBAPEHHON COIHU
WJIM caxapa.

OnpIThl MO HAONIONEHUIO TEMJIOBOTO pPACIIMPEHUs] Ta30B,
KUJKOCTEH U TBEPABIX TEIL.

Omnpenenenue AaBleHUs BO3IyXa B OaJUIOHE IIIPHUIIA.
OnbIThL, JEMOHCTPUPYIOILIUE 3aBUCUMOCTD JaBJICHUS BO3AyXa
0T ero o0bEMa 1 HarpeBaHUS W OXJIAXKICHUS.

[IpoBepka rumore3bl JUHEWHOM 3aBUCUMOCTH  JUJIMHBI
CTONOMKA KHUAKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEPaTypBl.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OJHEpruuM Teia B
pe3ynbTaTe Terionepeaayn 1 paboThl BHEIIHUX CHIL.
UccnenoBanmne sBiIeHUS TeIJIOOOMEHa MpPH CMEUIMBaHUHU
XOJIOJTHOW Y TOPSTYEil BOJIBI.

OnpeneneHue KOJMUYECTBA TEIUIOTHI, IMOJYYEHHOTIO BOJIOU
MIPH TETJIO0OMEHE C HArpeThIM METAJUTMYECKUM ITUITHHIPOM.
Ornpenenenue yaelIbHON TEMJIOEMKOCTH BEIIECTBA.
WccnepoBanue npolecca UCTIapeHus.

Onpenenenre OTHOCUTENBHON BIaXKHOCTH BO3/yXa.
Onpenenenne yaeapHON TEMIOTHI IUIABICHUS JIb/IA.

@dusznueckue  ABIEHUS B IPUPOJE:  MOBEPXHOCTHOE
HATsDKEHHE U KalWULIPHBIC SIBICHUS B MPHPOJIE, KPUCTAILIBI
B mnpupone, usnydenue ComaHua, 3aMep3aHue BOJOEMOB,
MOpCKHEe Opu3bl; 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa.

Texuuueckue YCTPOMCTBA: KaIUJUISAPBI, [IPUMEPBHI
UCIIOJIB30BAaHUS  KPUCTAJIOB, JKUJIKOCTHBIA TEPMOMETD,
JATYMK TEMIIEpaTypbl, TEPMOC, CUCTEMa OTOILIECHUS JIOMOB,
TUTPOMETPHI, TCHUXPOMETp, MNapoBass TypOuHa, JBUTraTeib
BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKHNE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

7.4

DnekTpusanus Tei. J[Ba poaa 3JIeKTpUUYECKUX 3apsiI0B

B3aumopneiictBue  3apsokeHHBIX — Tenl.  3akoH — Kysona
(3aBMCHMOCTh CHJIBI B3aUMOJICMCTBUS 3apsDKEHHBIX TEN OT
BEJIMYMHBI 3aps10B U PACCTOSHUS MEXTY TEJIaMH)

OnekTpuyeckoe 1mone. Hanpsok€HHOCTh  AIEKTPUUECKOTO
nosid. IlpyHuMN cyneprno3uuuy 3JIEKTpPUYECKUX Iojed (Ha
KaueCTBEHHOM YPOBHE)

Hocutenun  snekTpuyeckux  3apsAnoB.  DJIEMEHTAPHBIN
anekTpudeckuil 3apsan. Crtpoenue aroma. [IpoBogHuku U



7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

TUBJICKTPUKA
3aKOH COXpaHEHHUS DIIEKTPHUYECKOTO 3apsiia

DNeKTpUUECKUN TOK. Ycnosus CyLIECTBOBAHUSA
ANEKTPUYECKOr0 TOKA. ICTOYHMKM IOCTOSTHHOTO TOKA

JIeWCTBHSI AIEKTPUUYECKOTO TOKa (TEIIOBOE, XUMHYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax

Onektpuyeckas  nenb. Cuia  TOoKa.  DJIEKTPUYECKOE
HampsHKeHHe

ComnpoTuBiieHHE TMPOBOJHMKA. YIETbHOE COMNPOTHUBICHUE
BEILIECTBA

3akoH OMa it yyacTKa Lenu

HOCJ’ICI{OB&TCJ’IBHOC n napaaiiciIbHOC COCOAUMHECHUC
IIPOBOAHHUKOB

PaboTa 1 MOITHOCTH ANMEKTPHUUECKOro TOKa. 3akoH J[koymst —
Jlenna

DONeKTpUYecKre TIeNu W TMOTPEOUTENH  AICKTPUIECCKOMN
sHepruu B ObITy. KopoTkoe 3amMbIkaHue

IlocTosHHBIE MarguThl. B3auMoaeicTBHE  ITOCTOSHHEBIX
MarduToB

MaruutHoe 1ojie. MarHuTHOE IoJie 3eMJIM M €r0 3HAYECHUE
JUTSL S)KU3HU Ha 3eMiie

OnbiT Opcrena. MarHuTHOE TOJIE DJIEKTPUYECKOTO TOKA.
IIpuMeHeHHe 37IEKTPOMArHuTOB B TEXHUKE

JlelicTBU€ MArHUTHOTO TIOJSI Ha TMPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb TMOCTOSIHHOTO Toka. Vcmosb3oBaHue
AJIEKTPOJIBUTATENIE B TEXHUYECKHUX YCTPOMCTBaX W Ha
TpaHCIIOPTE

Onseitel ®Dapanes. fIBieHHE AJIEKTPOMArHUTHOW WHIYKIIMH.
[IpaBuio Jlenma

Onekrporerepatop. CrmocoObl TMONYYEHHUS DIICKTPUUYECKOM
OHCPTHUHU. 9HeKTpOCTaHI_II/II/I Ha BOBOGHOBHHGMBIX HCTOYHHUKAX
SHEPTUU

[TpakTrueckue pabOTHI:

OneITHl 1O HAONIOACHUIO AJICKTPU3ALMUA TNl MHAYKIUEH H
MIPU COMPUKOCHOBEHHH.

UccnenoBanue  OelCTBUSA  BJIEKTPUYECKOrO IO HA
MIPOBOJHUKY M TUAJICKTPUKH.

CbOopka ® TmpoBepka pPaOOTHI  ANEKTPUYECKON  IETH
MOCTOSIHHOTO TOKA.

W3mepeHnue u peryupoBaHue CUJIbl TOKA.

W3mepenue u perynupoBaHue HaMPsKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HIYHIETO dYepes
pPE3UCTOp, OT CONPOTHUBJICHUS PE3UCTOpPA M HANPSDKEHHUS Ha



9 KUIACC

Kon
pasnena

7.21

7.22

Kox anemenra

pe3ucrope.
OnbITBL, TEMOHCTPUPYIOIIKUE 3aBUCHUMOCTH JJIEKTPHUYECKOTO
CONPOTHUBIICHUs IPOBOJHMKA OT €ro JJIMHBI, IUIOAAN
MTONIEPEYHOI0 CEYEHUS U MaTepuana.

[IpoBepka  mpaBWjia  CIOKEHUS  HANPsDKEHUW — TMpHU
MOCJIEIOBATEIbHOM  COCAMHEHUU  JBYX  PE3UCTOPOB.
[IpoBepka mnpaBuiia [si CUJIBI TOKa MpU MapaiieTbHOM
COCIMHEHUU PE3UCTOPOB. Onpenenenue paboTsI
AMEKTPUYECKOTO  TOKa,  HMAYIIEro  4Yepe3  Pe3UcTop.
OmnpeneneHre MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIJEISIEMOM
Ha pesucrope. McciaenoBaHwe 3aBUCHMOCTH CHIIBI TOKAQ,
UIYIIEr0 4Yepe3 JaMIIO4Ky, OT HampsDKEeHUs Ha Hew.
Onpenenenue KITJI HarpeBartes. HUccnenosanue
MarHuTHOTO  B3aWMOJEHCTBUSI  ITOCTOSIHHBIX  MAarHUTOB.
N3yuenne MarHUTHOTO MOJISl MOCTOSTHHBIX MAarHUTOB MPU UX
o0beMHEHNH W pasfeneHud. lccrmenoBaHue AelcTBUS
AJEKTPUYECKOTO TOKAa HA MAarHUTHYIO CTpenky. OTMBITHI,
JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBHS
KaTyIIKM C TOKOM M MarHuTa OT CWJIbl TOKAa M HalpaBJICHUS
TOKa B KaTymke. VM3yueHne NeHCTBHUsS MAarHUTHOTO MOJIA Ha
MPOBOAHUK ¢ TokoM. KoHcTpyupoBaHue u n3yueHue paboThbl
anektpoasurarens. M3mepenue KIIJ[ snexTtpoaBuraTenbHoOm
ycTtaHOBKH.  OmBITBI 1O HMCCIEAOBAaHUIO  SIBJICHUS
AJEKTPOMArHUTHOW MHAYKLIHMH: HCCIEAOBAHUE HW3MEHEHUH
3HAUYEHMS U HAMPABJICHUS] HHAYKIIMOHHOTO TOKA

@dusnueckue sIBICHUS B MPHUPOJIE: FICKTPUICCKUE SIBICHUS B
aTMocdepe, dIEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3emiu, Apeid MOII0COB, POJIb MAarHUTHOTO TIOJNS IS
KHU3HU Ha 3eMIie, OJIIPHOE CUSTHUE

TexHuueckne  yCTpPOMCTBA:  AJIEKTPOCKOI,  aMIIEpPMETP,
BOJITMETP, pEOCTaT, CUETYMK AIIEKTPUUYECKOW SHEpruw,

AIIEKTPOOCBETUTEIbHBIC npudOpHI, HarpeBaTeIbHbIe
AJIEKTPONPUOOPHI (mpuMepsI), IIEKTPUYECKUE
MPEJOXPaHUTENH, 3JIEKTPOMArHur, AJIEKTPOABUraTENh

MOCTOAHHOI'O TOKA, rCHCPATOP IMMOCTOAHHOI'O TOKA

[IpoBepsieMble JIEMEHTHI COAEPKAHUS

MEXAHUWYECKUE ABJIEHNA

8.1

8.2

Mexannueckoe aBUkeHHE. MarepuanbHas Touka. Cucrema
otcuéra

OTHOCUTENBLHOCTh MEXAHUYECKOTO JABUXXCHUA



8.3

8.4

8.5

8.6

8.7

8.8
8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23

8.24
8.25
8.26

8.27

PaBHOMEpPHOE IPAMOIIMHEHOE IBUKEHUE

HepaBHomepHoe mnpsamosnHelHoe nBuxeHue. CpenHss u
MI'HOBEHHAs CKOPOCTh Tejla IIPU HEPABHOMEPHOM JIBIDKECHUU

Yckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHENHOE IBUKEHUE
CBobOonHoe magenue. OnbITel [anmes

PaBHOMepHOE ABMKEHHUE TIO OKpYKHOCTH. [lepron u yacrora
oOpareHusl. Jluneiinas u yrjioBas CKOPOCTH.
LleHTpOCTpEeMUTENBbHOE YCKOPEHHE

IIepsriit 3ak0H HproTOHA
Bropoii 3akon HetoToHa
Tpetnii 3akon HeroToHa
[IpuHuun cynepno3unuu cui
Cuna ynpyroctu. 3akoH ['yka

Cuna TpeHus:: cuila TPEHMSI CKOJIbKEHUS, CUIJIa TPEHUS TTOKOS,
JApYyrue BUbl TPEHUS

Cuna TSKeCTU U 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHUE
cBOOOIHOTO ITaIEHUS

JBuxenue nnaner Bokpyr Comnua. IlepBas xocmuueckas
ckopocTh. HeBecoMOCTh 1 nieperpysku

PaBHOBecue MarepuaibHOR TOUKH. AOGCOIIOTHO TBEPOE TEIIO

PaBHOBecue TBEPAOro TeJa C 3aKPEIUIEHHON OChIO BpalllCHUS.
MowmenT cuibl. LlenTp TspkecTn

Nmnynsc Tena. U3sMeneHne nmmynsca. MmMnynbc cuiib
3aKOH COXpaHECHMsI HMITYJIbCA

PeakTuBHOE nBUXKEHUE

MexaHnunueckas paboTa U MOIIHOCTb

Pabora cun TspKecTH, ynpyroctu, TpeHus. CBsi3p SHEPruM U
paboTsl

[Morenuuanvuas SHEPrUs Tena, MOAHSITOTO HaJ
MOBEPXHOCTHIO 3eMJIU

[ToTeH1ManbHas SHEPTUsl CHKATOU MPY>KUHBI
Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU
3aKOH COXpaHEHHSI MEXaHUYECKON dHEPrUU

[IpakTuyeckue paboOTHI:

Onpenenenne cpeiaHeld CKOPOCTH CKOJNBKEHHUs OpycKa WM
JBUKEHHS IIapuKa M0 HaKJIOHHOM muiockoctu. OmnpeneneHue
YCKOpEHUsl Tella MpH PaBHOYCKOPEHHOM JABM)KEHHUU IIO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHM IIpU
PaBHOYCKOPEHHOM JIBM)KCHUU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka rumoTe3sl: eClid MpU PaBHOYCKOPEHHOM JBHKECHUHU



8.28

8.29

0€3 HavyaJIbHON CKOPOCTU IMYTH OTHOCSATCS KaK psij HEUETHBIX
4YHuCell, TO COOTBETCTBYIOUIME IPOMEKYTKH BPEMCHHU
OJIMHAKOBBI.

HccnenoBanye 3aBUCUMOCTH CHIJIBI TPEHUS CKOJIBKEHUS OT
CHJIBI HOpMaJIbHOTO JaBieHus. OnpeneneHue kodpduureHTta
TpeHMsI CKoJsIbkeHus. OnpeneneHue >KECTKOCTH MPY>KUHBI.
Omnpenenenue pabOTBl CHJIBI TPEHHUS MPU PABHOMEPHOM
JBWKEHMM  Tela 10 TOPU3OHTAJIBHOM  ITOBEPXHOCTH.
Omnpenenenue pabOThI CHIIBI YIPYTOCTH IIPH MOABEME TPy3a C
UCIIOJIb30BAaHUEM HEMOBM)KHOTO U TIOJJBHYKHOTO OJIOKOB

dusnueckre SBICHUS B npupoac: NpUIHMBBI W OTJIMBBI,
JABMXKXCHHUEC  IIJIAHCT ConHeuHoM CUCTCMbI, PCAKTUBHOC
ABUIKCHUC )KUBBIX OPTraHU3MOB

TexHuueckue ycTpolcTBa: COUIAOMETp, JATUUKH TOJOKECHHUS,
pPAacCTOSIHUA U YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEFAHHMA 1 BOJIHBI

9.1

9.2

9.3

94

9.5
9.6

9.7

9.8

9.9

Konebarenbnoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKH
KOJICOAHUH: TIEpHOJ], YaCTOTa, AMIUIUTYIA

MaremaTuueckuii U TpYyKMHHBIM MasTHUKU. [IpeBpaiieHue
SHEPruu Npu KoueGaTeIbHOM JIBUKEHUU

3aryxatomue  KoieOaHus.  BulHyXJeHHbIe — KojeOaHHs.
Pe3onanc

Mexanndeckre BOJIHBL. (CBOMCTBA MEXaHUYECKUX BOJIH.
HpOI[OJIBHBIG U TONCPCUHBIC BOJIHBI. I[JII/IHa BOJIHbBI U
CKOpOCTb €€ pacrpocTpaHeHHs. MeXaHMYeCKHE BOJIHBI B
TBEPJIOM TeJle, CEHCMUYECKHIE BOJTHBI

3ByK. ['poMKOCTH 1 BbICOTA 3ByKa. OTpakeHHUE 3BYyKa
WNudpasByk u ynpTpa3Byk

[IpakTuueckue pabOTHI:

Omnpenenenue YaCTOTEI 5 rnepuoaa KosieOaHui
MaATEMATUYCCKOI0O MassTHHKA.

OmnpeneneHue 4acToThl M MEpPHOAA KOJIeOaHUN MPYKUHHOTO
MassTHHUKA

Hccnenosanue 3aBUCUMOCTH nepuoja KoJIeOaHui
MOJIBELICHHOTO K HUTH Tpy3a OT UIMHBI HUTH. VccnenoBanue
3aBHCHMOCTH IepHoJa KojaeOaHui Mpy>KUHHOTO MasiTHUKA OT
Macchl rpy3a. [IpoBepka HE3aBHCUMOCTH TeproIa KoaeOaHmit
rpy3a, MOJABEIIEHHOIO K HUTH, OT MAacChl Ipy3a U KECTKOCTU
npyXuHbl. MI3mepenne yckopeHus cBOOOIHOTO MaieHUs

®dusnyeckue SBICHUS B TPHUPOJE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3eMJICTPSICEHUE, CEHCMUYECKHIE BOJIHBI, ITyHAMH,
9X0

TexHudyeckue  yCTpOWCTBa: 9XO0JIOT, HCIIOJIb30BaHUE
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11

yABTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

10.2

10.3

10.4

10.5

10.6

DNEKTPOMAarHuTHOE  MoJie.  DJIEKTPOMArHUTHBIE  BOJIHBI.
CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJIH

[Ixana 3neKTPOMarHUTHBIX BOJIH

DJeKTpOMariuTHas npupoga cBeta. CKOpPOCTh  CBeETa.
BonHoBBIE CBOMICTBA CBETa

[IpakTuyeckue paboOTHI:

H3yueHne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJH C ITOMOILBIO
MOOMIIBHOTO TenedoHa

Ou3nyeckue SBICHUS B MPUPOJAC: OMOIOTUYECKOE ICHCTBHE
BUJIUMOTO, yIBTPaQHOIETOBOTO U PEHTI€HOBCKOIO
U3JIy4CHUI

TexHuueckue YCTpOMCTBA: HCTOJIb30BaHUE
SJICKTPOMArHMTHBIX BOJIH IJIA COTOBOI CBA3U

CBETOBBIE ABJIEHNA

11.1
11.2

11.3

11.4

11.5

11.6

11.7

11.8

11.9

JIyueBas monens cBera. MIcTOUHMKM CBETa
[IpsamonuHETHOE pacIpOCTpaHEHUE CBETA

Otpaxenue cBera. Ilnockoe 3epkano. 3akoH OTpaKEHMs
cBeTa

[Ipenomnenue cBera. 3akoH mpenomsieHus cBera. [lomHoe
BHYTpPEHHEE OTpaKEHUE CBETa

JInnza. Xop jrydeii B JIMH3E

Ontuueckas cucreMa  (QoToamnmapara, MHKPOCKONa H
TEJIECKOTA

I'maz kak onruyeckas cucrema. biIU30pyKoCcTh U
JAIbHO30PKOCTh

Paznoxxenne Oenoro cera B crekrp. OnbiTel HpioToHA.
CrnosxeHue CeKTpajabHBIX IIBETOB. Jlucnepcus cBeTa

[IpakTrueckue pabOTHI:

HccnenoBanne 3aBUCUMOCTH yIJIa OTPAXXEHHUS CBETOBOTO
Jyd4a OT yIJia MaJCHHUS.

N3ydenne XapakTepUCTHK H300pa)K€HUS TIpeaMera B
IUIOCKOM 3€pKaJie.

HccnenoBanue 3aBUCMMOCTH YIJia MPEIOMIIEHUS CBETOBOIO
Jdy4a OT yIJia NaJieHHs Ha TPaHuLe «BO3JIyX — CTEKIION.
[Tomydyenue n300paskeHHIA ¢ TOMOIIBIO COOMPAIOIICH JTUH3HI.
Onpenenenne (POKYCHOTO PACCTOSIHUS M ONTHYECKOW CHIIBI
coOuparomIe JTHH3BIL.

OMnbITHI IO PA3TI0KEHHIO OEJIOT0 CBETa B CIIEKTP.

OneITBl O BOCHPUSATHIO IIBETa MPEAMETOB TpPU UX
HaOJI0ICHNH Yepe3 [BETOBbIE (DUIBTPHI
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11.10

11.11

®uznyeckue sBIeHUs B npupoje: 3arMeHus Coanua u JIyHsl,
[[BETa TEJ, ONTHYECKUE sBJICHUs B armocdepe (1BeT Heda,
pedpakius, paxyra, MUpax)

TexHuueckue yCTpOWCTBAa: OYKH, TEPHUCKOI, (oToammapar,
ONTUYECKUE CBETOBO/IbI

KBAHTOBGIE ABJIEHUA

12.1

12.2

12.3

12.4

12.5

12.6

12.7

12.8

12.9

12.10

12.11

12.12

OmnsiTel Pezepdopna u mianerapHas mozaenb aroma. Mojenb
aroma bopa

Hcnyckanne u moryiomeHue cBera aroMoM. KBaHTBHI
JInHenyaTele CIIEKTPBI

PannoaktuBHOCTH. Anb(a, OeTa- 1 raMMa-u3JIydeHUs

Crpoenue aromuHoro spa. HykioHHass MoJenb aTOMHOIO
sapa. M3oronel

PannoaktuBHbie mpeBpamieHus. Ilepuon  mosypacnana
ATOMHBIX AJCP

SlnepHble peaknuu. 3aKOHBl COXPAHEHUA 3apsS0BOTO U
MacCOBOT'0 YHCET

9H€pI‘I/I5I CBs3U aTOMHBIX A0CP. CBs13b MaccChl U SHECPTrUun

Peakuuu cuHTe3a u geneHus saep. VICTOYHHKHA SHEpPruu
CouHIia 1 386310

Snepnas sHepreruka. [[eficTBHE paiMOAaKTUBHBIX U3Iy4ECHUU
HAa JKUBBIC OPTAHU3MBI

[IpakTuyeckue paboOTHI:

HaGmronenne  CIUIOIIHBIX W JIMHEHYATBIX  CHEKTPOB
U3ITyYEHUS.

HccnenoBanue TpeKkoB: U3MEPEHHE SHEPrUM YacCTHUIBI 110
TOpPMO3HOMY TTyTH (110 hoToTrpadusim).

W3mepenue paaroakTuBHOro poHa

®dusnueckue  ABJICHHSA B IPUPOJE:  €CTECTBEHHBIN
paznoaKTUBHBIA (DOH, KOCMHYECKHE JIy4d, pPaTHMOaKTHBHOE
U3ITy4YeHUe IIPUPOIHBIX MUHEPAJIOB, neiicTBre
PaaOaKTHUBHBIX U3JyYEHU Ha OPraHN3M YeJIOBEKa

TexHu4eckue yCTpOMCTBA: CIEKTPOCKOIN, HWHIMBHUIYaJIbHBINA
JIO3UMETp, KaMepa Bunbcona
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IIposepsiembie Ha OI'D no ¢pusuke TpedGoBaHus K pe3yJbTaTaM OCBOCHHUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa30BaHusA

Kon
NpoBepsieMoro
TpeOoBaHUA

IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0
o01mero oopazosanus Ha ocHoBe ®I'OC

[Tonumanue ponu GU3MKU B HAYYHOW KapTHHE MUPA; CHOPMHUPOBAHHOCTD
0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOW CBS3M W IMO3HABAEMOCTH
SABIICHUM  TPHUPOJIBI, O  PpOJIM  DIKCIepUMEeHTa B  (usmke, O
cuctemMooOpasyromnie poaud (QU3MKU B PA3BUTHUM ECTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJOTUH, 00 3BOIIONUU (PU3NUECKUX 3HAHUN U MX POJIU B
LEJTOCTHOM €CTECTBEHHOHAYYHON KapTHHE MHPA, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKPYZKaromero M1upa, pasBuTuC TCXHUKU U TEXHOJOTUH

3HaHUSA O BUJAX MaTepuu (BEIIECTBO W TOJIE), O JBWKEHUH KaK CIIOCcO0e
CYIIECTBOBAHHUS MaTepHH, 00 aTOMHO-MOJICKYJISIPHOW TEOPHUU CTPOCHUS
BEIECTBA, O (PM3UYECKON CYIIHOCTH SIBJICHUW MPHUPOABI (MEXaHUYCCKHUX,
TEIUIOBBIX, 3JICKTPOMAarHUTHBIX H KBAHTOBBIX ); YMCHHE PA3IUYaTh SIBICHUS
110 OIIMCaHUK HUX xapaKTepHHx CBOI>'ICTB U Ha OCHOBC OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOe SBICHHE, YMEHHE PaclO3HABATh
NPOSIBIICHUE M3YYCHHBIX (DU3MYECKHX SIBJICHUH B OKpYKAIOIIEM MHPE,
BBIJICTISISL MX CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH)

BnaneHne ocHOBaMM NOHATHMMHOIO amnmapara M CHMBOJIMYECKOIO S3bIKA
(GU3MKKM M HCHOJB30BAaHME MX IS pEHIeHUs Y4eOHBIX 3a/ad; yMEHUe
XapakTepu3oBaTh CBOMCTBAa Tel, (HU3MYECKUE SIBICHUS U MPOIECCHI,
UCTIONB3YS PyHIAMEHTAIBHBIE U SMITUPUYECKHIE 3aKOHBI

YMeHne omnuchIBaTh HN3YUYCHHBIC CBOMCTBa TEI H (bPISI/I‘ICCKI/Ie SIBJICHUA,
HCIIOJIB3Yys (bPISI/I‘IeCKI/IC BCJIIMYHUHBI

Brnagenrne ocHOBaMU METOJIOB HAYYHOTO TO3HAHMSI C YUYETOM COOITIOACHHS
npaBuj 6e€30macHOro Tpyaa: HabmoneHne PU3NIECKUX SBJICHUMN:

YMEHHE CaMOCTOSITEIbHO COOHMpaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY U3
JaHHOTO Habopa 000pYOBaHMSI 110 MHCTPYKIIMH, OMHUCHIBATh XOJ OMbITA U
3aIMKChIBaTh €0 PE3yNbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

MPOBEJICHUE TPSMBIX W KOCBEHHBIX H3MEPEHHH (PU3UYECKUX BEITUYHH:
YMEHHE  IUIAaHUPOBaTh  HM3MEPEHHUS,  CAMOCTOSTENBHO  COOUpaTh
HKCIIEPUMEHTANIbHYIO YCTAHOBKY IO HMHCTPYKLHMH, BBIYHCIATH 3HAUYCHHE
BEJIMYMHBI U aHAIM3UPOBATh MOJYUYEHHBIE PE3YyJIbTaThl C YUETOM 3aJaHHOMN
MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUI;

IIPOBEJICHHE HECJIOKHBIX AKCIIEPUMEHTAIbHBIX UCCIIETOBaHMUI;
CaMOCTOSITENIbHO COOUpaTh IKCIIEPUMEHTAIbHYIO YCTaHOBKY U MPOBOJIUTH
UCCJIEIOBAaHKUE M0 MHCTPYKLMH, MPEJICTABIATh MMOTYYEHHbIE 3aBUCUMOCTH
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11

¢u3mueckux BeNMWYMH B BuAe Tabnuim ©  TrpaduKoOB, YYUTHIBATH
HOTPENTHOCTH, JIeJIaTh BBIBOJIBI IO PE3yIbTaTaM HCCIIeIOBAHMS

[Tonnmanmne XapakTepHBIX CBOWCTB (PU3MUECKUX MoJeneil (MarepuaibHas
TOYKa, aOCOJIIOTHO TBEPIOE TEJO, MOJEIU CTPOCHHS T'a30B, XKHUIKOCTEH H
TBEPABIX TEJI, IUIAHETApHAs MOJEIb aTOMAa, HYKJIOHHAs MOJEIb aTOMHOIO
SA7Ipa) ¥ YMEHUE PUMEHATD UX IJIs1 00bSICHEHUS (PU3MUECKUX POIIECCOB

YMeHue 00BbACHATh (PU3NUECKUE POLIECCHl U CBOMCTBA T€J, B TOM YHCIE U
B KOHTEKCTE CHUTyallUd MPaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBIABIATH IIPUYUHHO-CICACTBEHHBIE CBS3M U CTPOUTH
OOBSICHEHHE C ONOpPOM Ha M3Y4YEHHBIE CBOMCTBAa (PU3MUECKUX SIBICHUIH,
¢du3nueckre 3aKOHbI, 3aKOHOMEPHOCTH U MOJEITH

YMenune pemath pacuéTHbie 3a7a4u (Ha 6a3e 2 — 3 ypaBHEHUH), UCTIONIB3YS
3aKOHBI U ()OPMYJIbI, CBSA3BIBAIOIINE (PU3NUECKHUE BEINYMHBI, B YaCTHOCTH,
3aMMChIBaTh KPAaTKOE YCJIOBHE 33/1a4M, BBISBIISATH HEIOCTAIOUINE JaHHBIC,
BBIOMpPATh 3aKOHBI M (QOpPMYJbI, HEOOXOOUMBIE M €€ pelIeHHUS,
UCIIOJIb30BaTh CIIPABOYHBIC JaHHBIC, MPOBOJIUTH PACUETHI M OICHHUBATH
PEATHCTHYHOCTD MOJYYEHHOTO 3HAYCHUS (U3UUECKON BEITMYUHBI, YMECHHUE
OTIPEICTATh Pa3sMEPHOCTh (U3UYECKOW BEIWYMHBI, TOJYYEHHOW IIpH
peLICHNH 3a1a91

YMeHHe XapaKkTepru30BaTh IPUHIIUIIBI JEHCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4YHcie OBITOBBIX NPHOOPOB, W MPOMBIIUICHHBIX TEXHOJIOTHYECKUX
IPOILIECCOB MO MX ONMCAHUIO, UCIOJb3Ys 3HAHUS O CBOMCTBAaX (PU3MUECKUX
SIBJICHHH ¥ HEOOXO0IMMBIE (PU3MYECKUE 3aKOHOMEPHOCTH

YMeHue UCIoNb30BaTh 3HAHUA O (PU3MUECKUX SIBICHHUSIX B MOBCEIHEBHOM
KHU3HU a5 oOecrieyeHHs O€30MacHOCTU IMpH OOpalieHUH C OBITOBBIMU
npubopaMu M TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUsS 30pPOBbI U
COOJIOICHNUSI HOPM SKOJIOTHUECKOTO TIOBEJICHHS B OKpYXAIoLIeH cpexe;
NOHMMaHHE HEOOXOIMMOCTH NPUMEHEHHS JOCTIDKCHHH OQU3UKH U
TEXHOJIOTUH JUIs PAIlHOHATBHOTO MPUPOIOTIOIH30BAHUS

OnbIT moucka, TMpeoOpa3oBaHMs W NPEACTaBICHUA HHGPOpMAIUU
¢u3mueckoro  coxepkaHus € MCIOJIB30BaHMEM  HMH(OpMAIMOHHO-
KOMMYHUKAaTHBHBIX TEXHOJIOTHH; YyMEHHE OLEHUBATh JIOCTOBEPHOCTH
MOJIydeHHOW  WHGOpPMAIlMM HAa OCHOBE HMCIOIIMXCS 3HAHUH W
JONOJHUTEIBHBIX MCTOYHUKOB; YMEHHE HCIIOJIb30BaTh IPH BBHITOJHEHUH
y4eOHBIX ~3aJaHMi  HAYYHO-TIONMYISPHYIO JIUTeparypy (usndeckoro
coJiepKaHusl, CIIpaBOYHBIE MaTepHaJIbl, pecypchl cetu HTepHeT; BlageHue
0a30BbIMHM HaBBIKAMHU NpeoOpa3zoBaHUs MH(POPMALUU U3 OJHOW 3HAKOBOU
CHCTEMBI B JIpYI'yl0; YMEHHE CO3/1aBaThb COOCTBEHHBbIC NHUCbMEHHBIC U
yCTHBIE COOOIICHNS HAa OCHOBE HH(OPMAITUHU U3 HECKOJIBKUX UCTOYHUKOB
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Ilepeuyens 31eMeHTOB cofepkaHusi, npoBepsieMbIX Ha OI'D no ¢gusuke

Kon

HpOBCpHeMBIfI OJICMCHT COACPIKAHUA

MEXAHUWYECKUE SABJIEHUA

1.1

Mexanudeckoe IBIKeHne. MatepraipHas Touka. Cucrema oTcuéra.

OTHOCUTEIIBHOCTD JABHXXCHUA

1.2

PaBHOMepHOE U HepaBHOMEpHOE ABrKeHne. CpenHss ckopocTh. Dopmyrna

JUTSL BBIYUCIICHUS CpeTHEH CKOPOCTH:

U:£
I

1.3

PaBHOMEpHOE TIPSAMOTMHEHHOE IBMKEHUE. 3aBUCUMOCTh KOOPAMHATEI TEIa
OT BPEMEHHU B ClIydyae PaBHOMEPHOI'O NPSIMOJIMHEHOTO JBHUKEHHUS:
x(t)=x,+0.1.

Fpa(l)I/IKI/I 3aBUCUMOCTU OT BPEMCHH I HNPOCKIUU CKOPOCTHU, MPOCKIUU MNCPEMCIICHUA,
IMyTU, KOOPAUHATHI IPHU PaBHOMCPHOM HpHMOJ’IHHeﬁHOM JABHWKCHHNHA

1.4

3aBUCHMOCTh KOOPAWHATLL TCJ1a oT BpEMCHU B clIydac PaBHOYCKOPCHHOI'O
HpHMOJ'II/IHCf/’IHOFO JABHOKCHUSA

,
e
) =x,+u,d+a, S

@OpMyJ'II:I AJId TPOCKIHU NEPEMEIICHU, TPOCKIIUU CKOPOCTHU U MPOCKIUNU YCKOPCHUSA IIPU
PaBHOYCKOPCHHOM HpﬂMOHHHeﬁHOM JBHOKCHHH !

S.'c{” =g, fta,

L
2!

v t)=v,, +a -,

a (1)=const,

3 >

UIH" - UI_'.'" = 2“_1'3.."

I'padukyn 3aBHUCUMOCTH OT BpPEeMEHH Uil NPOCKIUH YCKOPEHHS, MPOEKLUUH CKOPOCTH,
MIPOEKIMH IIepeMELIECHUs], KOOPIUHATHI IPU PAaBHOYCKOPEHHOM NPSIMOJIMHEHHOM ABHKEHUU

1.5

CBoOonHoe mageHue. GopMyIibl, ONMHUCHIBAIOLINE CBOOOIHOE MAaJCHUE TeJa 10 BEPTHUKAIN
(nBW>KeHME Tena BHU3 WM BBEPX OTHOCHTENBHO MOBEpPXHOCTH 3emiu). ['padukn

3aBHCHMOCTH OT BPEMEHH IS MPOEKIMH YCKOPEHUS, MPOCKIINH CKOPOCTH U KOOPAMHATHI




mpu CBO60Z[HOM Nnag€Huun T€jia 1o BEPTUKAIIU

1.6

CKOpOCTh PaBHOMEpPHOTO JBIKCHHS Tella IO OKpYXHOCTU. HampaBieHue CKOpOCTH.
dopmyna I BEIYUCICHUS CKOPOCTH Yepe3 Pauyc OKPY>KHOCTH H TIEpUOJ] 0OpalieHus

2nR
r

L=

HeHTpOCTpCMI/ITCJ'H:HOC YCKOpCHHUC. HaHpaBJ'IeHI/IC HOCHTPOCTPECMUTCIIBHOTO YCKOPCHUA.
dDopMyna JJI BBIYUCIICHUA YCKOPCHUA!

2
=2
ay =g

dopmyra, CBA3BIBAIONIAS IEPHO U YaCTOTY OOpaIeHHS:

ve=t

1.7

Macca. IInotHoCTb BCIICCTBA. dDopMyna JJIs1 BBIYUCIICHUS IIJIOTHOCTH:

p_

=z

1.8

Cuna - BekTopHas (pr3udeckas BenuanHa. CII0)KCHHUE CHIT

1.9

SIenenue unepuu. [lepolit 3akoH HproToHa

1.10

Bropoii 3akon HetoToHa:

ConanpaBiIeHHOCTh BEKTOPa YCKOPEHHS Tela M BEKTOpa CHJIBL, IEUCTBYIOIIEH Ha TEJIO

Bsaumogpeiictsue Ten. Tpetnii 3akon HeroToHa:

== =

Fyy=Fy

2+l

1.12

Tpenue Mokost M TpeHHE CKONbXKeHHs. DopMyla JUIs BBIYUCICHHSI MOAYJS CHiIbl TpeHHs
CKOJIBKEHHUS:

Fo=pN

1.13

Hedopmarnmsa Tena. Ympyrue u Heynpyrue aedopMmanud. 3akOH ympyroi aedopmarnuu
(3axoH I'yka):

F=k-A

1.14

BCCMI/IpHOC TATOTCHUE. 3aKOH BCCMHUPHOT'O TATOTCHUA:




Cuna TSHKeCTH. yCKopeHI/IC CB060,Z[HOF0 maacHus.

dopmyna U BEIYUCICHUS CHJIBI TSHKECTH BOJIM3H TTOBEPXHOCTH 3EMIIH:

F=mg.

JBmwxenne tutaHetr Bokpyr Comnua. IlepBas kocmmueckas ckopocTb. HeBecoMmocTs u
MepErpy3Ku

1.15

Nmnynbc Tena - BekTopHast Guznveckas BeTUINHA.

b= mb

I/IMHyJ'II:C CHUCTEMBI TCII.

H3meHenune HUMITYyJIbCA. I/IMHyJ'II:C CHIJIBI

1.16

3aK0H COXpaHCHHS UMITYJIhCa IS 3aMKHYTOH CUCTEMBI TE:
J=my; +m,b, =const,

PeakTuBHOE OBIDKEHUE

1.17

Mexannueckast pabora. @opmMyna Ui BEIYUCICHUS paOOTHI CHIIBL:

A= Frcosa.,

MexaHU4ecKast MOIITHOCTb:

1.18

Kunernueckas u NOoTCHUHAJIbHAA DOHCPTHA.

dDopMyna JJIs1 BBIYUCIICHUA KHHETHYCCKOI OHCPruu:

Teopema 0 KUHETUYECKOM SHEPTUH.

dopMyna IS BEIYUCICHUS MTOTEHITHATFHOW YHEPTUH TeJa, MMOAHATOT0 Haj 3eMicit:

£, =mgh

1.19

Mexanu4deckasi SHepru:




E Ek + Ep

3aKoH COXpaHCHUSA MCXaHUYECKOHN OHCPruu. dbopMyna A4 3aKOHa COXpaHCHUSA
MCXaHUYECKOH OHCPruu B OTCYTCTBUC CUJI TPCHUA:

E - const.

HpeBpaH_[eHI/IC MEXaHUYECKOM OHCPTHHU TP HAJTUYIUU CUIIbI TPCHUA

1.20

HpOCTBIC MEXaHU3MEL. «30JI0TO¢ MMpaBUJIO» MCXaHUKH.

Preraar. MoMeHT CHIIBI:
M = Fl.
VYcnoBue paBHOBeCHS phlyara:

M +M,+.=0

IToaBMKHBIN ¥ HEMOABUKHBIN OJIOKH.

r.l — :S‘_HE!IEHI
AHJJ'!.I:I'II:HII&H

KII/I] mpocThIX MEXaHNU3MOB,

1.21

aBnenue TBEpAOrO TENA.

dDopMyna JJIs1 BBIYUCIICHUA JABJICHUS TBépZ[OFO TCla:

Jasnenue raza. AtmocdepHoe aaBieHue. [ uapocraTuaeckoe NaBJICHUE BHYTPHU KUIKOCTH.
dopmyra 1Tl BRIYUCICHHS JaBICHUS BHYTPH KUIKOCTH:

p=pgh+p,,

1.22

3axoH [lackans. ['unpaBnnyeckuii mpecc

1.23

3akon Apxumena. opmyna aiis onpeaeIeHHs BRITATKABAIOIICH CHITBI,

JIEUCTBYIONIEN Ha TEJO, MOrPYKEHHOE B )KUAKOCTh WJIU Ta3:
Fam. =P8V -

Vcnosue mnaBanus tena. IlnaBanue Cya0OB U BO3QYyXOIIJIaBaHUEC

1.24

Mexannueckue KoeOaHusl. AMHJ'II/ITy,I[a, [epuoa 1 4actora KOJICOaHMIA.

—
dopmyna, CBA3BIBAIOLIAS YACTOTY U MEPHUOJ KOJIeOaHHH: r

1.25

MaTteMaTHYeCKUil U MPYKUHHBIA MasTHHKH. [IpeBpallieHiue 3HEPIHy MPH KojieOaTeIbHOM




JBUKCHUHA

1.26

3aryxaromue KojicOanusa. BeiHykaeHHbIe KojicOanusa. Pe3onanc

1.27

MexaHW4eCKue BOJIHBI. HpOI[OJII:HI:IC H TIONICPECYHBIC BOJIHEI. I[JII/IHa BOJIHBI U CKOPOCTH

h=p-T
pacrnpocTpaHeHus BOIHBI:

1.28

3Byk. 'poMKOCTh U BbICOTA 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha TPAHMIC IBYX CpEl.
Hudpas3Byk u yIbTpa3ByK

1.29

[IpakTuueckue pabOTEI

M3MepeHne cpenHeil TUIOTHOCTH BEIIECTBA; apXHWMEIOBOW CHIIbL; KECTKOCTH MPY>KUHBI;
KO3 (UIMCHTa TPEHUS CKOJBKEHHUS; pabOThl CHIIBI TPEHHS, CHIIBI YIPYTrOCTH; CPEIAHEH
CKOpPOCTH JIBIXKEHUSI OpycKa MO HAKJIOHHOMW IJIOCKOCTH, YCKOPEHUs OpycKa MpH JBHUKCHUN
[0 HAKJIOHHOW TUIOCKOCTH; YacTOThI W IMEpHoJa KOJeOaHH MaTeMaTHYeCKOro MasTHHKA;
4acTOTHI U TIEpHOJIa KOJICOaHUH TTPY>KHHHOTO MasiTHUKA, MOMEHTA CHJIBI, IEHCTBYIOIIETO Ha
peryar; paboThl CHIIBI YIIPYTOCTH MPH MOAbEME Tpy3a C MOMOIIBIO HETOABIKHOTO OJIOKa;
PpabOThI CHITBI YIPYTOCTH MIPU MOIBEME I'py3a C IOMOIIIBIO TIOJBUKHOTO OJI0Ka.

HccenenoBanre 3aBUCHMOCTH apXUMEIOBOU CHIIBI OT 00BEMa OTPYKEHHOM YacTH TeIa U OT
IJIOTHOCTU SKUJIKOCTH; HE3aBHUCHUMOCTH BBITAJIKHUBAIOMIEH CHUIBI OT MAacChl Te€la; CHIIbI
TPEHUSI CKOJBKEHUS OT CUJIbl HOPMAJIBHOIO JAaBJICHUS U OT pOJa MOBEPXHOCTH; CHIIBI
YOPYTOCTH, BO3HHKAIOIIEH B MPYKWHE, OT CTEMEHH AepopManuu MPYXKUHBI; YCKOPEHUS
Opycka OT yria HAaKJIOHA HaMpaBIAIONICH, Tepuona (4acTOThI) KOJICOAHWH HUTSHOTO
MasiTHUKA OT JUIMHBI HUTH; TIEpHo/Ia KoJeOaHni MPY>KUHHOTO MasTHUKA OT Macchl Tpy3a U
KECTKOCTU TIPYXKUHBI, HCCICIOBAHME HE3aBUCUMOCTH TIepUoJia KOJeOaHWid HUTSIHOTO
MasiTHUKa OT Macchl rpy3a.

[IpoBepka ycnoBus paBHOBECHS pbldara

1.30

du3uvecKkue SBICHUS B MPUPOAE: MPUMEPHI ABIKEHUS C Pa3IMYHBIMA CKOPOCTSIMH B
JKUBOM M HEXUBOHU MpUpOJE, NEUCTBUE CUIIBI TPECHUS B MPUPOJAE U TEXHUKE, MPUIKUBBI U
OTNUBBL, JABIKeHHe IIaHeT CONHEYHON CHCTEMBI, PpEaKTUBHOE MIBIDKEHHE JKHUBBIX
OpPraHM3MOB, pBIYaru B TeJ€ YeJOBEeKa, BIHMSIHHE aTMOCHEPHOTO MABICHHS HA HKHUBOU
OpraHMW3M, IUIaBaHHE PBIO, BOCIPHUSATHE 3BYKOB JKUBOTHBIMH, 3E€MIJICTPSCEHHE,
CEHCMUYECKUE BOJIHEI, ITyHAMH, 3XO0

1.31

TexHUYECKUE YCTPOWCTBA: CIUJAOMETP, JATUYUKU TOJIOKCHUS, PACCTOSHUSI U yYCKOPCHUS,
TUHAMOMETp, TOAIIUITHAKKA, PaKeThl, phIYar, TOJBIKHBIM ¢ HEMOJABWXHBIA OJIOKH,
HAaKJIOHHAS TUIOCKOCTb, MTPOCTHIE MEXaHU3MEI B OBITY, COOOIIAIONINECS COCYbI, YCTPOHUCTBO
BOJIOTIPOBO/IA, THIPABINYECKUN TIpecc, MaHOMETp, OapoMeTp, BBICOTOMED, IMOPITHEBOM
HAaCOC, apEOMETP, IXOJIOT, UCIOJIB30BAaHUE YIBTPa3ByKa B ObITY M TEXHUKE

TEITJIOBBIE ABJIEHUA

2.1

OCHOBHBIE TTOJIOKEHUST MOJIEKYJISIPHO-KUHETUYIECKOW TEOPUH CTPOSHUS BEIIECTBA.

Mopenu TBEPAOTO, JKUIKOTO U ra3000pa3HOTO COCTOSHHM BellecTBa. Kpucrammmaeckue u
amopdHbIe Tela

2.2

JlBmxenne dvactui BemecTBa. CBS3b CKOPOCTH IBIDKCHHS YaCTHI] C TEMIIEPaTypOil.




BpoynoBckoe nBmwkenue, nuddy3us

2.3 CMauvBaHWE U KaWLISPHBIC SBICHUS
2.4 TeruioBoe paclIMpeHue U cxKaTHe
2.5 TeroBoe paBHOBECHE
2.6 BuyTtpennsis sHeprusi. PaboThi u Teruionepenavya Kak CIiocOObI W3MEHEHWS BHYTPECHHEH
SHEPTUH
2.7 Buner Terionepegayu: TEMIONPOBOAHOCTD, KOHBEKITUS, U3TydeHHE
2.8 HarpeBanue u oxnaxaenue tena. KonnuecTBo TemioTsl. Y AeIbHAs TEIIOEMKOCTD:
OQ=cm(t, 1))
2.9 3aK0H COXPaHEHUsS YHEPTHUHU B TEIIOBHIX IMpolleccax. Y paBHEHHUE TEIUIOBOIO OalaHca:
0,+0,+..=0
2.10 Ucnapenue u xonaeHcauus. VI3MeHEeHUE BHYTPEHHEH SHEPruU B IPOLIECCE HCIAPEHUS U
KoHAeHcanuu. Kumnenne sxuakocTy. Y ienbHas TeroTa mnapooOpa3oBaHus:
L==
m
2.11 BraxxaocTs Bo3ayxa
2.12 [InaBnenue u kpuctamzauus. V3MeHeHuWe BHYTPEHHEH SHEpPruHM NpHU IUIABICHUU H
KpUCTAIUTH3AIMH. Y IeIbHAS TEIUIOTA IJIaBICHUS:
=L
m
2.13 BHyTpeHH: s 25HEPTHs CropaHus TOILINBA. Y AeNIbHAS TEIJIOTa CrOPaHUs TOIUIABA:
qg=—
m
2.14 [punnumne: padoTs! TermnoBbix gsurareneid. KI1J[ termoBoro qeurarens
2.15 [IpakTHueckue paboThI

W3mepenne ynenbHOM TEIIOEMKOCTH METANIMYECKOTO LUIMHAPA; KOJIUYECTBA TEILIOTHI,
MOJIyYEHHOI'0 BOJOW KOMHATHOH TeMmrepaTypbl (UKCHUPOBAHHOM MacChl, B KOTOPYIO
OITyIIEH HArpeThlii IMIMHAP; KONWYECTBA TEIUIOTHI, OTAAHHOTO HATPETHIM IFUTHHAPOM,
MOCJIE OIyCKaHWA €ro B BOJAY KOMHATHOM TeMmmeparypbl; OTHOCUTEIBHOM BIIaXKHOCTH
BO3/1yXa; YACIbHON TEIUIOTHI IJIABJICHUS JIbA.

I/ICCJ'ICI[OBEIHI/IC HU3MCHCHUSA TCEMIICPATYpPbl BOABI IIPU PA3JIAYHBIX YCIOBUAX; SABJICHUA




TEII000MEHA ITPHU CMEITMBAHUY XOJIOTHOM U TOpsiueii BOJIBL, Mpollecca NCTIapeHHUs

2.16

®u3nuecKue SIBICHHUSI B IpUpoaALC: MOBCPXHOCTHOC HATAKCHUC M KAITWIUISAPHBIC SIBJICHUS B
NpUupoaAc, KpUCTAJIBI B NPUPOJAC, U3ITYyYCHUC COJ'IHLIa, 3aMCp3aHUuC BO,Z[OéMOB, MOpPCKHUC
6pI/IBBI; O6p8.30BaHI/Ie POCEHL, TYMaHa, MHECA, CHCTa

2.17

TexHuueckue yCTpOMCTBA.  KaMWUIAPHI, MPUMEPHl  HCIOJB30BaHUSA  KPUCTAILIOB,
KUJKOCTHBIA TEPMOMETp, AATYUK TEeMIIepaTyphl, TEPMOC, CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETPBI, ICUXPOMETP, TapoBasi TYpOMHA, TBUTATENh BHYTPEHHETO CTOPAHUS

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

3H€KTpH3aLIPI$I TCII. I[Ba BHUA DJICKTPUYCCKUX 3apAa0B

3.2

B3anMopeiicTBue 3apsokeHHBIX Tell. 3akoH Kymona

33

3aKoH COXpaHCHUS JJICKTPUIYCCKOIO 3apsjia

34

BHGKTpI/I‘leCKOC moJe. HaHpH)I(éHHOCTB DJICKTPUYCCKOT'O IT0JIA. HpI/IHI_[I/IH Cynepro3numuun
SJICKTPUUYCCKUX IoJIeH (Ha Ka4€CTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsaa0B. I[eﬁCTBHe QJICKTPUYCCKOI'0 IIOJIA Ha JJICKTPUYCCKUC
3apsabl. HpOBOI[HI/IKI/I " IUBJICKTPUKU

3.6

[TocTostHHBIN AeKTpUUECKUd TOK. JlecTBHS dleKTpudyecKkoro Toka. Cuia Toka.

Hanpsoxenue.

3.7

DJeKTprUYecKOe COMPOTUBIICHHE. Y IENFHOE SJIEKTPHUECKOE COMPOTUBIICHHUE:

pl
r=EC
Y

3.8

3akoH OMa A yyacTKa dJIEeKTPUUYECKOM LIeTH:

IToce10BaTeNEHOE COETMHEHHE TPOBOIHUKOB:

I =1,; U=U,+U,; R=R +R,.

HapaJ‘IJ‘IeJ‘ILHOC COCAUHCHHUC MMPOBOAHUKOB PABHOI'O COIIPOTHU
U, :uj;f=;1+;3;ﬂ:%.

CMeraHHbBIe COCIMHCHUA ITPOBOJHNKOB

3.10

PaboTa 1 MOIIHOCTH IEKTPHUYECKOTO TOKA.




A=U-1-t; P=U-1I

3.11

3akon JIxoyns - JIenma:

2

0=1>R-t

3.12 OnsiT Opcrena. MarHuTHoe moJjie MPSIMOTO IMPOBOJHUKA C TOKOM. JIMHMM MarHUTHON
WHAYKIAN

3.13 MarsuTtHoe 10J1€ IOCTOSIHHOI'O MarHuTa. B3anmoelicTBie NOCTOSHHBIX MarHUTOB

3.14 JleiicTBre MarHUTHOTO MOJISl HA MTPOBOJAHUK C TOKOM

3.15 OmeiTel @apanes. SIBeHne AIeKTpOMarHuTHOW HHAYKINH. [IpaBmio Jlenia

3.16 [IpakTrueckue paboThI
H3mepenne 31eKTpUUECKOr0 COIIPOTUBIICHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPUUECKOI'O TOKA;
paboOTHI IIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CHJIBI TOKAa, BO3HHUKAIOIETO B IPOBOJHMKE (PE3UCTOPSI,
JAMIIOYKa), OT HaNpsDKEHUs HAa KOHLAX MPOBOAHMKA; 3aBUCHMOCTH CONPOTUBICHUS OT
JUTMHBI IPOBOIHUKA, TUIOIIA/AN €0 MOMEPEYHOr0 CEUEHHS U YACIBHOTO COMPOTHBIICHHUS.
[IpoBepka npaBuiia A7 SIEKTPHUUECKOTO HAMIPSDKEHUS TP TTOCIIEA0BATEILHOM COCIMHEHUH
IIPOBOJHUKOB; IIPAaBUIA Ul CHJIBI 3JEKTPHUUECKOI0 TOKA MPU NMapajuIeIbHOM COEAUHEHHH
MIPOBOTHUKOB (PE3UCTOPHI U JTAMIIOUKA)

3.17 du3uveckre SBICHUA B MPUPOAE. DIEKTPUUECKUE SBIECHUS B aTMochepe, dIEeKTPHIECTBO
KHUBBIX OPraHU3MOB, MATHUTHOE TI0JI€ 3eMJIH, Apeii] MOI0COB, POJIb MATHUTHOTO TOJISI IS
XKHU3HH Ha 3emJie, OISIpHOE CUSTHHE

3.18 TexHUUECKHE YCTPOMCTBA: JJIEKTPOCKOI, aMIEepMETp, BOJBTMETP, PEOCTaT, CUETUUK
AIEKTPUYECKONl  3HEpPruM,  NIEKTPOOCBETUTENbHBIE  IPUOOPHI,  HarpeBaTejbHbIC
ANIEKTPONPUOOpPEl  (IIPUMEPHI),  DIIEKTPUYECKUE  MNPEAOXPAHUTENH, DJIEKTPOMATHUT,
3JIEKTPO/BUIATEIb IIOCTOSHHOTO TOKA, TE€HEPATOP IIOCTOSHHOTO TOKa

3.19 OJneKTpoMarHuTHEIE BOJHEL. 11IKkana 37eKTpOMarHuTHRIX BOJIH

3.20 JIyueBas mogens cBeta. [IpsiMonuHeliHOE pacipocTpaHEHUE CBETa

3.21 3akoH oTpakeHHs cBeTa. [lImockoe 3epkano

3.22 [Ipenomnenue cBera. 3aKOH MPETOMIICHUS CBETA

3.23 Hucnepcus cera

3.24 JIunza. Xox mydelt B muH3e. POKYCHOE pacCTOSHUE JIMH3BL. ONTHYECKasT CHla JIMH3HL:
D=1/F

3.25 I'na3 xak ontuyeckas cucrema. OnrTudeckue npruoOopsI

3.26 [IpakTHueckue paboThI




WsmepeHne onTuaeckor CHIIbI COOMPAIOIIEH JIMH3BI; JOKYCHOTO PACCTOSIHUSI COOMPAIOIICH
TUH3EL (1I0 CBOWCTBY pPaBEHCTBA Pa3MEpPOB NpeAMeTa W H300paKeHHs, KOraa MpeaMeT
pacroiokeH B IBOHHOM (DOKyce), TIOKa3aTells IPEIOMIICHUS CTEKIIA.

HccnenoBanre cBoiicTBa M300pakKeHUS, MOIYUYESHHOTO C TOMOIIBIO COOMPAFOMIECH JTHH3HI;
M3MEHEHUs (OKYCHOTO pACCTOSHUS JIBYX CJIOXCHHBIX JIMH3; 3aBUCUMOCTH YIJia
MIPEJIOMIICHUSI CBETOBOTO JIy4da OT yIJia MaJCHUsl Ha TPAHULIE «BO3IYX-CTEKIIO»

3.27 Ousnyeckue sBieHUs B mpupoge. 3atMenuss Comnua u JlyHbl, 1BeTa Ten, ONTUHECKHE
saBIeHus1 B atMocepe (uBeT Heba, pedpakuus, pagyra, MEPax)

3.28 TexHu4ecKue ycTpoUCTBa: 0YKH, IEPHUCKOII, (hOTOAITAPAT, ONTHICCKAE CBETOBOIBI

4 KBAHTOBBIE SABJIEHUA

4.1 PagnoaxtuBHOCTE. Anb(a-, 6eTa-, ramma-u3nydeHus. Peakiuu ansga- un Oera-pacnaga

4.2 OmeiTel Pezepdopmaa o paccessauto anbda-gactam. [Inmanerapras Moaens aToma

4.3 CocTaB atomHOrO sipa. 30Tomnsl

4.4 [lepuox nmonypacnana aTOMHBIX siAEp

4.5 SAnepHble peakiuy. 3aKOHbI COXPaHEHUS 3apSJ0BOT0 U MacCOBOTO YHCEI

4.6 dusnyeckue SBICHUS B IPUPOJIC: ECTECTBCHHBIH PAIHOAKTHBHBIN (OH, KOCMUYECKUE TTyUH,
pannoaKkTUBHOE M3Ty4YeHHE MPUPOTHBIX MUHEPAJIOB, ACHCTBHE PaJHOAKTHUBHBIX H3TY4CHUH
Ha OpPraHu3M YeJOBeKa

4.7 TexHuueckne ycTpoHCTBa: CHEKTPOCKOI, WHIAMBUAYAJIbHBIN T03UMETp, Kamepa BuibcoHa,

AACpHas DOHECPTCTUKA




