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HOACHUTEJBbHAA 3AIIUCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs COCTaBJIE€HA Ha
OCHOBE TIOJIOKEHWH W TpeOOBaHUN K pe3yabTaTaM OCBOCHHs Ha 0a30BOM ypOBHE OCHOBHOMU
oOpa3oBaTesibHOW mporpammsbl, mpeactaBieHHblx B OI'OC 00O, a Takke ¢ ydyéTom
denepanpHOl paboyeil mporpamMmbl BocmuTaHus W KOHIENIwMH mpenojaBaHus y4eOHOTO
npeaMeTa «PuzukKay.

Conmepkanue  mporpaMMbl 1o (U3MKE  HampaBleHO  Ha  (OpPMHpPOBAaHUE
€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH OOYyYarOMIMXCS W OpraHW3alMi0 H3y4eHus (U3MKA Ha
NEeSTENbHOCTHOH OCHOBe. B mporpamMe mo (u3uke YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npenmera B peanusanuu TpeboBanuir PI'OC OOO K mMIaHUPYEeMBIM JIMYHOCTHBIM U
MEeTanpeIMeTHbIM  pe3yibTaTaM  OOyueHHus, a  TaKkKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBEHHO-HAayYHBIX YUE€OHBIX IPEMETOB Ha YPOBHE OCHOBHOT'O 00ILIEro 00pa30BaHuUs.

[Iporpamma mo ¢u3MKe yCTaHABIMBAET pacIpeesieHue ydyeOHOro MaTepuana 1o rojiam
oOydyenust (1o Kiaccam), TMpemjaracT MPUMEPHYIO IIOCJIEAOBATEIHLHOCTh HU3YYCHHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHsA MPEAMETHOTO COJEPKaHUS U Y4ET€ BO3PACTHBIX
0coOeHHOCTEH 00yJarOMIMXCs.

[Iporpamma o ¢pusrke pazpaboTaHa C 1eJIbI0 OKa3aHUsI METOJUYECKON TOMOIIH YUUTEIIO
B CO3/1aHUU paboueil MporpaMMsbl O y4eOHOMY MpEIMETY.

®dusuka ABISETCA CUCTEMOOOPA3YIOLIUM JJI1 €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SBJICHUH, N3y4aeMbIX XHUMUEH,
Ouosoruelt, actpoHoMueil 1 ¢pu3nUeckoil reorpaueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHpa, MpeaocTaBisieT Haubosiee sICHble 00paslibl MPUMEHEHUS HAy4yHOTo METojAa
MO3HAHUS, TO €CTh CIIOCO0a MOTYUYEeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

OnHa M3 THIaBHBIX 3a7a4 (PU3HUECKOro 0O0pa3oBaHMs B CTPYKType OOIIEro oO0pa3oBaHHS
COCTOMT B (OPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TIpaMOTHOCTM M UHTEpeca K Hayke Yy
oOyuaromuxcs.

N3yuenne ¢usnkn Ha 0a30BOM YpOBHE TMPENAIONiaraeT OBJIAJCHHUE CIIEAYIOIIUMHU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

®HAay4YHO OOBSICHATD SIBJICHHUS;

®OLIEHMBAThH U IOHUMATh OCOOCHHOCTH HAYYHOTO HCCIIEIOBAHNUS;

®HTEPIPETUPOBATh JIaHHbIE U HCIIOJIb30BATh HAYYHbIE JOKa3aTeIbCTBa IS
II0JIy4EHUS BBIBOJIOB.

Henu usyuyenuss (U3MKM Ha ypOBHE OCHOBHOIO OOIIETr0 OOpa3oBaHMs OIpENECHbI B
Konnenmun npenogaBanust yuebnoro npeamera «®dusnka» B 00pa30BaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3ylOIUX OCHOBHBIE 00I1€00pa3oBaTeIbHble POTrPaMMBbI,
yrBepxka€HHON pemeHneM Kommermm MunncreperBa npocsenieHust Pocculickonn denepannn
(mpotokoun ot 3 nekadbps 2019 r. Ne [TIK-48H).

Hean usyvyenus pu3nkm:

® [IpHOOPETEHNE HHTEPECA U CTPEMJICHHS O0YYAIOIIMXCS K HAYYHOMY U3YUYEHHUIO IPUPO/IbI,

pa3BUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

epa3BUTHE TNPEJCTaBICHUM O HAY4HOM MeETOJe TO3HaHusS U (HOpPMHUPOBAHHE

HCCJIEIOBATENIBCKOIO OTHOIIEHUS K OKPYXKAIOLIUM SIBICHUSM;



¢ hopMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KAaK pe3yiabTaTa M3Y4YEHHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
¢ (hopMupoBaHHE MPEJICTABICHUN O POiIM (PU3MKH IS PAa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
epa3BUTHE MpPEJACTaBICHUH O BO3MOXHBIX cdepax Oyaymieil mnpodeccnoHaabHOM
JesATEIbHOCTH, CBA3aHHOM ¢ (PU3UKOI, TOATOTOBKA K JalbHENWIIEMY 00yYEHHIO B 3TOM
HalpaBJICHUH.
JloCTIKeHHe ATHX IeNiell mporpamMmbl 1O (M3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHust 00eCIeunBaeTCs pEeIeHUEM CAEAYIOMNX 3a4a4.
® IpUOOPETeHNE 3HAHUI O TUCKPETHOM CTPOSHHUH BEIECTBA, O MEXaHUYECKHX, TETJIOBBIX,
JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
eIpUOOpPETeHNE YMEHHUH ONHCHIBAaTh U OOBSICHATH  (U3UYECKUE  SBICHHS C
UCTIOJIb30BaHUEM IOJTyYEHHBIX 3HAHWH;
®OCBOCHHE METOJIOB pELICHHS MPOCTEHUIINX pacu€THBIX 3a7ad C HCIOJIb30BAHUEM
(bu3n4ecKux Mojieel, TBOPUECKUX U MPAKTUKO-OPHEHTUPOBAHHbIX 3a71ay;
® pa3BUTHE YMEHUI HAOIIOATh IPUPOIHBIC SIBICHUS M BBITIOIHSTH OMBITHI, JAOOPATOPHBIE
paboThl M SKCIEPUMEHTAIbHBIE HMCCIEIOBAHUS C HCIOJIb30BAHUEM H3MEPUTEIBHBIX
npubOpoB;
eocBOcHHE MPUEMOB pPabOThl ¢ HHPOpMaNHUe (PU3NUECKOTO COACPKAHUS, BKIHOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIKCHHMAX (HU3UKH, aHAIW3 U KPUTUYECKOE
OlLICHMBaHHE WH(OPMAIINH;
® 3HAKOMCTBO c0 c(hepamu NMpodecCHoHaANBHOMN AeSITeIbHOCTH, CBI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JIOCTIKEHUSIX (PU3NIESCKON HAYKH.
Ha usyuenmue ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS
otBouTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleno), B 8 kiacce — 68 yacosB (2 yaca B
HEJIETIO), B 9 KJ1acce — 102 Jaca (3 yaca B HEJIEIIO).

[Ipenyiaraemslii B mporpaMme 1o (pu3nke mepeueHb Ja00paTOPHBIX padOT U OMBITOB HOCUT
pPEKOMEHIaTeNIbHBIN XapakTep, y4yuTellb JeiaeT BhIOOp MpoBeneHHUs JTa0opaTOpPHBIX paboT U
OIIBITOB C y‘IéTOM HHIAWBUAYAJIbHBIX 0COOEHHOCTEN O6y11aIOHII/IXC$I, CIITMCKa 3KCIICPUMCHTAJIbHBIX
3aJlaHHi, TIpeIaraéMbIX B paMKaxX OCHOBHOTO TOCYIapCTBEHHOTO 3K3aMeHa 1o (hr3uKe.



COJEP)KAHUE OBYYEHUA

7 KIIACC

Paznen 1. Pusuka u €€ poJib B NO3HAHUM OKPY:KAIOIIEr0 MUPA.

®usuka — Hayka o npupoze. ABneHus npuponasl. GuU3NUECKUe SABICHUSA: MEXaHUYECKHUE,
TEIJIOBBIE, ITEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbL. M3mepenue ¢usnueckux BenuuuH. Puszmueckue MTPUOOPHI.
[TorpemnocTs u3MepeHnii. MexayHapoaHas CUCTEMA EAVHULI.

Kak ¢wu3uka u npyrue ecTeCTBEHHbIE HAayKH H3Yy4arOT Npupoay. EcrecTBeHHO-HAydHBIN
METOJ] TO3HaHWs: HaOJIIOJCHHE, IMOCTAHOBKA HAyYHOI'O BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
9KCIIEPUMEHT [0 MPOBEPKE TuIoTe3, O0ObsACHeHHEe HalOmogaemMoro spiaeHus. OnucaHue
(hU3UYECKUX SBICHUHN C TIOMOIIBIO MOJIEIICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SBJICHUS.

2. ®uznueckue npuoOOPHI U Mpoleaypa NPSIMbIX U3MEPEHUN aHAJOTOBBIM U LU(PPOBHIM

npubopom.

Jlabopamopusie padomot u onvimel.

1. OmpeneneHue LEHbI JEIEHUS LIKAIbl K3MEPUTEIBLHOTO TPUOOPA.

N3mepenue paccTossHUAMN.

3. HsmepeHue 00bEMa KUIKOCTH U TBEPIOTO TEA.
4. OrmnpeneneHue pa3MepoB MaJbIX TEJ.
5. N3mepeHne temmeparypsl IpU TOMOILIM KUIAKOCTHOIO TEPMOMETpAa M JAaTUUKA

TEeMITepaTypHhI.
6. IlpoBenenuwe wuccienOBaHUA IO MPOBEPKE THUMOTE3bI: MATBHOCTh TOJIETAa IIApHKa,
MYIIEHHOT'O TOPU30HTAILHO, TEM OO0JIbIIe, YeM OOJBIIE BHICOTA MTyCKa.

Pazjean 2. [lepBoHayajibHbIe CBeJeHUS 0 CTPOEHHUH BelIeCTBA.

CtpoeHue BelecTBa: aTOMBI W MOJIEKYJbI, HUX pa3Mepbl. ONBITHL, 10Ka3bIBAIOIINE
JTUCKPETHOE CTPOEHHUE BEILIECTBA.

JBmxenne yactuil BemiecTBa. CBS3b CKOPOCTU JIBMDKCHHSI YacTHI[ C TEMIIEpaTypPOH.
BpoynoBckoe nBwxkenue, nuddysus. BiaumozeiicTBHe YacTHIl BENIECTBA: MPUTSKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMS BEILIECTBA: CTPOCHHE Ta30B, IKUIKOCTEH M  TBEPABIX
(kpucTamnyeckux) Tel. B3auMocBsi3p MeXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperatHbIX

COCTOSIHUSIX U MX aTOMHO-MOJICKYJSIpHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUIA
BOJBL.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOT'O JABHKCHHS.

2. HaGmropenne muddy3uu.

3. HaOmroneHue sBIIeHHM, OOBICHIIONUXCS MPUTSKEHUEM WM OTTAJIKMBAHUEM YaCTHUIL
BELIECTBA.

Jlabopamopusie padomot u onvimel.

1. Oruenka quameTpa aToMa METOJIOM PSIOB (C HCIOIb30BaHUEM (poTorpaduii).

2. OnswITHI IO HAOJIOICHUIO TETUIOBOTO PACIIIMPEHUS Ta30B.

3. OmnbIThl 1O OOHAPYKEHUIO AEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBuskeHue U B3auMOAeiCTBUE TeJl.



Mexannueckoe JBHXKEHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHkeHUE. (CKOpPOCTb.
CpenHsist CKOpOCTb ITPU HEPABHOMEPHOM JBMKEHUU. PacuéT myTu U BpeMEHU JBUKECHHUSL.

SBneHue wHepuuu. 3aKOH HHepuuU. B3aumopeilcTBUE Tell KaKk NPUYMHA W3MEHEHUs
CKOPOCTH JBMKEHHMsS Tel. Macca kak Mepa uMHepTHOCTH Tena. IlmotHocTs BemectBa. CBs3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMA BEIIECTBA.

Cuiia Kak XapakTepucTHKa B3aumojencTBus Ten. Cuna ymnpyroctd M 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JHHAMOMETpa. SIBIeHME TArOTEeHUs U cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux miuaHetax. Bec Tema. HeBecomocth. CioxkeHHE CUJl, HalpaBiICHHBIX IO
oZlHOI npsimoii. PaBHOzelcTBYtomast cuin. Cuna TpeHus. TpeHne CKOJIBKEHUS U TPEHUE MOKOS.
TpeHue B IpUpoAe U TEXHUKE.

emoncmpayuu.

1. HaGumroeHne MEXaHUYEeCKOTO JIBHKEHUS Tena.

2. H3MepeHune CKOPOCTH NPSAMOJIUHENHOTO JBUKEHUS.

3. HaGmronenwue siBneHus: HHEPIUU.

4. HabmoneHue n3MEHEHHs] CKOPOCTH MTPH B3aUMOJICHCTBUH TEII.
5. CpaBHEHHE MaccC MO B3aUMOJECHCTBUIO TEJ.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOM MPSIMOH.

./Iaﬁopamopuble padomwvl u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JABIKEHHUs (IIapUKa B >KUIKOCTH, MOJEIH

3JICKTPUIECKOTO aBTOMOOWIISL U TaK Jlajiee).
2. Ormpenenenue cpelHel CKOPOCTU CKOJBKEHHUA OpycKa WIM IIapuKa 10 HAaKIOHHON
IUIOCKOCTH.

3. Ompexenenue WIOTHOCTH TBEPIOrO TENA.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsSkKeHUs (IedopMalii) MPYKHUHBI OT
MPUIIOKEHHON CHITBI.

5. OmbITHI, I€MOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJILKEHHS OT Beca Tella U
XapakTepa CONMPHUKACAIOUINXCS TOBEPXHOCTEH.

Pasznea 4. /laBjienne TBEPABIX TeJ, dKUIKOCTEH W ra30B.

JHasnenne. CriocoObl yMEHBIIICHUS U YBETTUYCHUS JaBicHus. [laBieHue ra3a. 3aBUCUMOCTD
JaBJieHus ra3a oT o0béma, Temneparypsl. Ilepenaua naBneHus TBEPAbIMU TeIaMU, KHUJIKOCTIMU
u razamu. 3akoH [lackans. [lHeBMaTHueckue MamIMHBIL. 3aBUCUMOCTH JABJICHUS KUJIKOCTH OT
rnyounsl.  ['mapoctatmueckuid  mapamokc. CooOmiaromiuecss  cocyabl. [ 'uapaBiudeckue
MEXaHU3MBlI.

Atmocdepa 3emun u atmochepHoe naBieHue. [IpUUMHBI CyIIECTBOBaHUS BO3AYIIHOU
o6onoukn 3emnu. Onwir Toppuuemnu. M3mepenue atmochepHOro naBiieHHs. 3aBUCHMOCTH
atMoc(epHOro JaBi€HHS OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopbsl s u3MepeHus
aTMOC(EpHOTrOo AaBICHHUS.

Jle¥icTBHE )KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJsio. BeITankuBaromas (apxumMeoBa)
cuia. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.

1. 3aBuCUMOCTH AaBJICHHUS ra3a OT TEMIEPATYPHI.

[lepenaya naBneHus JKUIKOCTHIO U Fa30M.
Coo0mmaromuecs: COCy/bl.

['mapaBauyeckuit mpecc.

[IposiBnenue nelicTBUs aTMOC(PEPHOTO 1aBICHHUS.

LA



3aBUCHMOCTh BBITAJIKUBAIOIICH CHJIBI OT 00BbEMa MOTPY)KEHHOW dYacTH Tella |
MIOTHOCTH JKUJTKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIECH CUJIbI BECY BHITCCHEHHOM KUIKOCTH.

VYcinoBue miaBaHWS TeJl: IUIABAHUE WM MOTPY)KEHUE Tel B 3aBUCUMOCTH OT
COOTHOIIIECHHUS TUIOTHOCTEH TE€JIa U JKUIKOCTH.

Jlabopamopusie padomot u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMaA MOTPYKEHHOU B )KUJKOCTb
YacTH Tea.

OnpeneneHue BBITAIKUBAIOLIEH CHIIBL, JEHCTBYIOLIEH Ha TeEIO, HMOTPYXKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTM BBITAIKUBAIOIIECH CHIIBI, JCHCTBYIOLIEH Ha TEJIO B
KHUJIKOCTHU, OT MaccChl TeJa.

OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKUBAIOLICH CHUIIBI, JEHCTBYIOIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOrpyKEHHOM B KUAKOCTb YaCTU TeJla U OT IIOTHOCTH
KHUJKOCTH.

KoHncTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHE JIOAKUM M OIpEACIICHUE €€
IPY30IOABEMHOCTH.

Pa3nes 5. PaGora n MOIIHOCTB. DHeprus.
Mexanuueckasi pabora. MOLTHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJOK, HakJIOHHas IIOCKOCTh. IlpaBuio paBHOBecus

pbr4ara.

HpI/IMeHCHI/Ie IIpaBUjia paBHOBECHUA pbIUara K 6J'IOKy. «3o0m0T0€ IIpaBHUJIO» MCXAHUKH.

KII mpocTsix MexaHnu3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuveckass sHeprus. KuHeTnueckas W moOTeHUManbHas dHeprud. [IpeBpaiienue
OJIHOTO BHJIa MEXaHUYECKOW SHEPTUU B IPYroi. 3aKOH COXPAHEHHUSI SHEPTUU B MEXaHUKE.

Jemoncmpayuu.
1. Tlpumepsl MPOCTHIX MEXAaHU3MOB.
Jlabopamopnuie padbomel u onvimel.
1. OmpeneneHue paOOTBl CHUIBI TPEHUS TMPU PABHOMEPHOM [BIIKEHUM Tejla IO
TOPU3OHTAIILHON TOBEPXHOCTH.
2. MHccnenoBanue ycioBUM paBHOBECHS pblyara.
3. Usmepenne KII/] HakKIOHHOM MIIOCKOCTH.
4. H3yyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOW SHEPTUH.
8 KUIIACC

Pasnen 6. TenoBble siBJIeHHS.

OCHOBHBIE TTOJIOKEHUST MOJICKYJISIPHO--KHHETUYECKOW TEOPUM CTPOEHUA BellecTBa. Macca
U pa3Mepbl aroMOB W MOJEKyd. OmNbITbl, NOATBEP)KIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.

Mopenu TBEpAOTO, )KUJIKOTO U ra3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucramimaeckue u
amop¢Hsbie Tena. OOBsICHEHUE CBOWCTB ra30B, JKUIKOCTEH U TBEPABIX T HA OCHOBE TOJIOKEHUI
MOJICKYJISIPHO--KHHETHYECKOW Teopun. CmauyWBaHWE W KaMWUIIPHBIC SBICHHUSA. |eIJIOBOE
pacUIMpeHHe U CKaTHUe.

Temmnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOIO JBHKEHHUS YaCTHIL.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHs BHYTPEHHEM »JHEpruu: TeIulonepenaya u
coBeplieHre padboThl. Bubl Temonepeaadn: TErIONPOBOIHOCTh, KOHBEKIIHS, U3IyYCHHUE.



KonnuecTBo TemnoTel. YeiabHas TEIUIOEMKOCTH BeEIIECTBA. 1eIIOOOMEH U TEILJI0OBOC
paBHOBecHe. YpaBHEHHE TEIUIOBOTro OanaHca. [lnaBieHue W OTBEepJEBaHHE KPUCTATUIMUECKHUX
BCIIECTB. YJIeNIbHAs TeIioTa IuiaBieHus. IlapooOpa3oBanue u KoHueHcanws. Mcmapenue.
Kunenne. YnenpHas TeruioTa mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYpbl KUIEHUS OT
aTMOC(EpHOTO JTaBJICHHUS.

Brnaxnocts Bo3myxa.

DHeprus TOIIMBA. Y IeTbHas TEIJI0Ta CrOPAHUS.

[Ipunuuner pabotsl TemnoBbix asurareneit KIIJ[ rtemoBoro asurarens. Temnosbie
JIBUTATEIHU U 3aLIUTa OKPYKAIOUIEH Cpeibl.

3aKOH COXpaHEHUs U MPEBPAIICHHS SHEPTUH B TETUIOBBIX MPOIECCaX.

emoncmpayuu.

Ha6mronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysum.

HabGmtoieHue siBIeHUI cMauyMBaHUS ¥ KAMJUTSIPHBIX SBJICHUM.

HabGroieHre TeTioBOro pacimpeHust Tell.

H3menenune naBneHus raza npu U3MEHEHUH 00bEMa U HAarPEBAHUH W OXJIAXKICHUH.
[TpaBuiia u3MepeHus: TeMIepaTyphbl.

Buasl Terionepenaun.

OxnaxieHre Ipu COBEPIICHUH PAOOTHI.

Harpeanue nipu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

O Nk WNRE

[EEN
o

. CpaBHEHUE TEMIIOEMKOCTEN PAa3IMYHBIX BEIIECTB.

[EEY
[EEY

. Habmronenue xumeHus.

. HaGmroienre mocTostHCTBA TEMIIEpaTyphl MPH TUTABJICHHUH.

13. Mopaenu TEemIOBLIX ABUTATEIEH.

Jlabopamopusie padomot u onvimel.

OnBITHI 110 OOHAPYKCHUIO IEHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSIKCHHSL.

=
N

OMnBITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM MJIU caxapa.

OMnBITH IO HAOJIFOICHUIO TETIOBOT'O PACIIMPEHHMSI Ta30B, KUIKOCTEH U TBEPABIX TElL.
OnpenerneHrie JaBiIeHHs BO3Iyxa B OaIOHe IIIPHIIA.

OnBITE, JTEMOHCTPUPYIOIIUME 3aBUCUMOCTh [ABICHHUS BO3AyXa OT €ro o0béMa
HarpeBaHUs WU OXJIAKICHUS.

6. IlpoBepka THMOTE3bl JIMHEWHOW 3aBUCUMOCTH [JIMHBI CTOJOMKA JKHUIKOCTH B
TEPMOMETPHUUECKOUN TpyOKe OT TeMIlepaTyphl.

uhwN e

7. HaOmroneHue M3MeHEHMs BHYTPEHHEH SHEPrHM Teja B pe3yibTaTe TeIJIonepenadyd u
paboThl BHELTHUX CHII.
8. HccnenoBaHue siBIEHUS TEIIOOOMEHA NMPH CMEITUBAHUU XOJIOAHON U rOpsYeii BOJIBI.
9. OmpeneneHue KOJIWYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW MpH TEMI00OMEeHe ¢
Harp€TbiM METAJNIMYCCKUM HUJIUHIAPOM.
10. OmnpenieneHue yeabpHOM TEIUIOEMKOCTH BEILIECTBA.
11. UccnenoBanue mporecca uCnapeHus.
12. OnpeneneHne OTHOCUTENIBHOM BIAXKHOCTU BO3/1yXa.
13. Onpenenenue yeabHON TEIIOTHI IJIaBJIECHUS JIbA.
Pazjen 7. DiekTpruyeckne U MATHUTHBIE SIBJICHHS.
OnekTpuszauus Tenl. J[Ba poma aneKTpUUECKUX 3apsaaoB. B3aumoneicTBHe 3apsyK€HHBIX
ten. 3akoH Kynona (3aBUCHMMOCTb CHJIBI B3aUMOJEHCTBUS 3apsDKCHHBIX TeJ OT BEJIHMYUHBI
3apsA0B U PACCTOSHUS MEXIY TEIaMH).



OnekTpuueckoe noise. Hanpspk€HHOCTD anekTpuueckoro mnois. [IpuHuun cyneprno3uiun
ANEKTPUUYECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexktpuueckux 3apsioB. DJIEMEHTApHBIN 3JIeKTpuyeckuil 3apsa. CtpoeHue
atoma. [I[poBOAHUKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

DNEeKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTpUUECKOro Toka. McTounuku
MOCTOSIHHOTO TOKa. JIeWCTBUSA AJIEKTPUYECKOr0 TOKa (TEIIOBOE, XMMHUYECKOE, MarHUTHOE).
DIIEKTPUUYECKHUI TOK B JKUJIKOCTSX U ra3ax.

Onextpuueckas uenb. Cuna Toka. OnekTpudeckoe HampspbkeHue. ConpoTHBIEHUE
MPOBOJIHUKA. YIeJIbHOE CONPOTUBIEHHME BellecTBa. 3akoH Owma g  ydacTKa LEMH.
[locnenoBarenbHOE U MapaIEIbHOE COEAMHEHUE TPOBOTHUKOB.

PaboTa u MOmHOCTE 37eKTpruyeckoro Toka. 3akoH [[xoymsa—JIeHma. DnekTpudeckue 1enu
Y IOTpeOUTEIH SIEKTPHUECKOM SHeprun B ObITY. KOpoTKOE 3aMbIKaHHE.

[TocrosinHbie MarHuThl. B3auMoAEHCTBUE MOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJie.
MaruauTHO€ noJie 3eMJIM U €ro 3HaYeHHUe JJIs1 )KU3HU Ha 3emiie. OnbIT DpcTeaa. MarHuTHoe mose
3JIEKTPUYECKOro TOKa. [[pumMeHeHune 3JIeKTpOMarHuToB B TEXHHUKE. [[eliCTBUE MarHUTHOIO MOJIA
Ha TIPOBOJHUK C TOKOM. OJEKTPOJBHUTaTellb TMOCTOSHHOTO TOKa. Mcmosib3oBaHue
3JIEKTPOJIBUTaTENIeH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagnes. SIBneHue  anekTpomarHuTHoW uHAykuuu. IlpaBuno  JleHna.
OnektporeHeparop. CrocoObl TOJNYUEHHS] JJIEKTPUUECKOW DSHEPruu. ODJIEKTPOCTAHIIMH Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DneKTpu3anus Ted.
JIBa pojia SIEKTPUIECKUX 3aPSAI0B M B3aUMOJICHCTBUE 3apSKCHHBIX TEJl.
YCTpolCTBO U IEMCTBUE JIEKTPOCKOIIA.
DIIeKTpOCTaTUYECKA UHTYKLIUS.
3aKOH COXpaHEHUs AMEKTPUUECKUX 3apsiI0B.
[IpoBOIHUKY U TUATIEKTPUKH.
MoaenvpoBaHU€e CUIOBBIX JIUHHUM 3JIEKTPUUECKOTO TOJIS.
VIcTOYHHMKHN TOCTOSIHHOTO TOKA.
JlelicTBUA 2JIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUH TOK B )KHJIKOCTH.

. ['a30BbIi1 pa3psa.
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. I3MepeHue cuibl TOKa aMIepMeTPOM.
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. I3Mepenue 31eKTpruuecKoro HanpsKeHUs! BOJIbTMETPOM.

. PeocraT 1 Marazus conpoTHBICHUH.

. B3aumoeicTBie NOCTOSIHHBIX MarHUTOB.

. MoziennpoBaHue HEBO3MOKHOCTHU PA3/I€JIEHU IOJIOCOB MarHUTA.

[ T S
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. MOI[GJII/IpOBaHI/Ie MarduTHBIX ITOJIEH TOCTOSHHBIX MAarHUTOB.

[EEN
(0]

. OnbIT OpcTena.

. MarauTHoe 1noJsie ToKa. DJIEKTPOMAarHur.

. JleiicTBME€ MarHUTHOTO IMOJIs Ha MPOBOJHUK C TOKOM.

. DIEKTPOJBUTATETh TOCTOSSHHOTO TOKA.

. UccnenoBanue sIBIEHUSI JIIEKTPOMArHUTHON MHIYKLIMH.

N N NN -
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. Onbrter Dapagest.

N
SN

. 3aBUCUMOCTD HaIPaBJIEHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHS.
. DIEeKTpOreHepaTop NOCTOSTHHOTO TOKA.

N
U



Jlabopamopusie padomot u onvimol.

OnbITHI 10 HAOIIOACHUIO SJICKTPU3ALUH TEJI MHIAYKIMEH U IPH COMPUKOCHOBEHHUU.
HccnenoBanue 1elcTBUS JIEKTPUUYECKOTO 10JI HA IPOBOJAHUKH U AUDJIEKTPUKH.
COopka u IpoBepKa padOTHI JEKTPUIECKOH IETH MTOCTOSHHOTO TOKA.

W3mepenue u peryliupoBaHue CUiIbI TOKA.

W3mepenue 1 perynupoBaHue HaPsKEHMSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO YEPe3 PE3UCTOP, OT COMPOTUBICHHS
pe3ucTopa u HamnpsKEHHsI Ha PE3UCTOpE.

AN S

7. OmbITbl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  COMPOTUBIICHUS
IIPOBOJIHUKA OT €T0 JJIMHBI, IUIOIAIH ONIEPEYHOT0 CEYEHUS U MaTepHala.

8. IlpoBepka mpaBuia CIOKEHHS HANpPSDKEHUH IPH IOCIEJOBATEIIBHOM COEOUHEHHUU
JIBYX PE3UCTOPOB.

9. Ilpomepka mpaBuia JijIsl CHUJIbI TOKA IPU MapajuIeIbHOM COEAMHEHUN PE3UCTOPOB.

10. Onpenenenue pabOThI AIEKTPUUECKOTO TOKA, UIYLIETO Yepe3 Pe3UCTop.

11. OnpeneneHue MOLTHOCTH JIEKTPUUECKOT0 TOKA, BBIIEIAEMON HAa PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEpe3 JIAMIIOUKY, OT HaIPsHKEHUS
Ha HEH.

13. Onpenenenne KIIJI narpeBaTens.

14. NccnenoBaHue MarHUTHOTO B3aUMOJEHCTBHS MIOCTOSIHHBIX MarHUTOB.

15. I3yyeHne MAarHUTHOTO TOJs MOCTOSHHBIX MAarHMUTOB NpU HMX OOBEAMHEHHHM WU
pa3JieNeHnN.

16. MccnenoBanne qeUCTBHS dJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.

17. OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI B3aUMOACUCTBHS KAaTYIIKU C TOKOM U
Mar"ura oT CHJIbl TOKA U HAaIIPABJICHUS TOKA B KaTYIIKE.

18. N3yueHue neiicTBUS MarHUTHOTO T10JIsl HA IPOBOJIHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3ydeHue padoThl FIEKTPOABUTATES.

20. Usmepenne KII/I anekTpoaBUraTeibHON yCTaHOBKH.

21. OnbITBl IO MCCIENOBAHMIO SIBJICHMS DJEKTPOMAarHUTHOM WHAYKLHU: HCCIIEIOBAaHUE
M3MEHEHUH 3HaYeHMs U HAlIPaBJICHUSI MHAYKIIMOHHOIO TOKA.

9 KVIACC

Paspnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBwkeHue. MarepuanbHas Touka. Cucrtema orcyé€éra. OTHOCUTEIBHOCTH
MEXaHWYECKOro JIBW)KEHMs. PaBHOMEpHOe IpsMOiMHENHOEe JBHKeHHe. HepaBHomepHOe
npsMoJuHeiHoe ABrkeHue. CpenHsss U MIHOBEHHAs CKOPOCTb Tejla IPU HEPaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHoyckopeHHOe npsMonuHelHoe aBmkenne. CBoooaHoe majnenue. OmnbIThl
lanunes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOCTH. Ilepuon u vacrora oOpamenus. Jluneitnas u
YIJ10Bast CKOPOCTHU. LIEHTPOCTPEMUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH HerotoHa. Bropoi 3axkoH Hetorona. Tperunt 3akoH Herorona. IIpuHiun
CYNEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuila TpeHMs: CWJIa TPEHMsI CKOJIBKEHUS, CHJIA TPEHUS
IIOKOS1, APYTUE BUABI TPCHMUS.



Cuna TsXKECTHM M 3aKOH BCEMHUPHOIO TATOTEHMSA. YCKOpEHHE CBOOOIHOIO IaJIEeHUs.
JBuwxenne 1utaHer Bokpyr Comnua. IlepBas kocMuueckas ckopocTs. HeecoMocTs u
Meperpy3Ku.

PaBHOBecue MaTepuanbHOU TOUKH. AOCONMIOTHO TBEP0€ Teno. PaBHOBecue TBEPIOTO Tena
C 3aKpEIUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmvnynbe Tena. M3menenne mmnynbca. UMmynbe cuiibl. 3aKOH COXpPAaHEHUS HUMITYJIbCA.
PeakTuBHOE NBUKEHHUE.

Mexanundeckast pabota U MOIIHOCTh. Pabota cui TshKecTH, ympyroctd, TpeHus. CBsi3b

OQHCPIUun

n pa6OTLI. IToTeHnmuanbHas OQHCPruAa TCjia, IMOAHATOrO HaJ ITOBCPXHOCTBIO 3CMIIM.

IloTenumanpHas 3Heprus c:katou npyxuHsl. Kunerudeckas sHeprus. TeopeMa 0 KMHETUYECK O
SHEpPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPIUH.

Hemoncmpauuu.

1. HaOmroneHue MEXaHUYECKOI o IBUKEHHUS TeJla OTHOCUTENIBHO Pa3HbIX TeJ OTCUETa.

2. CpaBHEHME ITyT€H U TPAEKTOPUN ABMXKEHHS OJHOTO U TOTO K€ Te€la OTHOCUTENIBHO
pa3HBIX TEJI OTCUETA.

3. HM3mepeHue CKOpPOCTH U yCKOPEHUS NPSIMOIMHEWHOTO IBH)KEHUS.

4. HccnenoBaHue IPU3HAKOB PABHOYCKOPEHHOI'O IBHKCHMUS.

5. HaOmroneHue IBHKEHHUS Tella M0 OKPYKHOCTH.

6. HaOmromeHne MexaHUUECKUX SIBJICHHUN, TPOUCXOSAIINX B cucTeMe 0TcuéTa «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIHO KaOUHeTa (PU3UKH.
3aBUCHMOCTb YCKOPEHHMs Teja OT MAacChl TeJla U ICHCTBYIOIEH Ha HETO CHJIBL.

8. Habmionenue paBeHCTBa CHII IPU B3aUMOJICHCTBUU Te.

9. M3meHeHue Beca Tena IpU YCKOPEHHOM JBUYKEHUU.

10. Ilepenaya ummynbca pu B3aUMOJIEVCTBUY TEIL.

11. [IpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUU TEI.

12. CoxpaHeHue uMILynbca Py HEYIPYIOM B3aUMOJEHCTBHM.

13. CoxpaHeHue UMITyJIbCca IPU aOCOIOTHO YIIPYrOM B3aUMOJCHCTBUN.

14. HaGnroieHue peakTUBHOTO IBHKCHHUS.

15. CoxpaHeHue MEXaHUYECKON SHEPrUH MPHU CBOOOTHOM TaICHUH.

16. CoxpaHeHue MeXaHU4eCKOW SHEPruy MpH JIBUKEHUU Tella 0] AeHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoHcTpyupoBaHue Tpakra JUisl pa3roHa U JAJbHEWIIET0 PaBHOMEPHOIO IBUKECHUS
HIapUKa WIHA TEIEKKH.

2. OrmpeneneHue CpeaHEl CKOPOCTU CKOJNBXKEHHUS Opycka WM JABM)KEHHS LIapUKa I10
HAaKJIOHHOH IUIOCKOCTH.

3. OmpeneneHue yCKOpEHHUs Tejla IPU PABHOYCKOPEHHOM JBM)KEHMM II0 HAKJIOHHOM
IUIOCKOCTH.

4. HccnenoBaHue 3aBUCHMOCTH ITyTH OT BPEMEHH IPU PABHOYCKOPEHHOM JBH)KEHUU 0€3
HAa4aJIbHOW CKOPOCTH.

5. IlpoBepka THNOTE3Bl: €CIU MPH PABHOYCKOPEHHOM JBIDKEHHH 0€3 HayalbHOM
CKOPOCTHM IIyTH OTHOCATCS KaK pPsAA HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIHE
IIPOMEKYTKH BPEMEHU OJJUHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOIO
JIaBJICHHUS.

7. Omnpeznenenue KoAPpPUIUEHTA TPEHUS CKOIbKEHHUSL.

8. Omnpenenenne KECTKOCTU NPYKUHBI.



9.

Omnpenenenre pabOThl CUJIBI TPEHUS TPH PABHOMEPHOM JABUKEHMM Tella IO
TOPU30HTAJILHON TOBEPXHOCTH.

10. OmpenneneHue pabOThI CHIIBI YIIPYTOCTH TPU TMOABEME Tpy3a C HCIOIH30BAHHEM

HCTIOABMKHOI'O M ITIOABHXKHOI'O OJI0KOB.

11. M3yueHue 3aKk0Ha COXPAHEHHUS SHEPTHH.

Pa3nen 9. Mexanuveckne KoJieOaHUs U BOJTHBI.

KonebarensHoe nprkenne. OCHOBHBIE XapaKTEPUCTHKU KOJeOaHWM: MEpHOJ, YacToTa,
aMIuTyna. MareMaTuuecKuil W TNpYKUHHBIA MasTHUKH. [IpeBpailieHne 5sHepruu mnpu
KOJIeOaTEILHOM JIBHIKCHHH.

3aryxatomue kosebanus. Beinyxnennple koneOanus. Pesonanc. MexaHndeckue BOJIHBI.
CaoiicTBa MexaHnnueckux BodH. [IpoionbHbIE U MonepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHHs. MexaHW4YeCcKue BOJIHBI B TBEPJOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. 'poMKOCTh 3ByKa ¥ BeIcOTa ToHA. OTpaxkeHue 3Byka. MHpPa3Byk u ynbTpa3ByK.

Jemoncmpayuu.
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Habnronenue xonebanuii Te moJ1 1eHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Hab6utonenue xoneGanuii rpy3a Ha HUTH U Ha TPYKUHE.

HaG:roenre BEIHYKIEHHBIX KOJIeOaHUN U Pe30HaHCA.

PacnipocTpanenue npogoAbHBIX U TIOTIEPEYHBIX BOJIH (HA MOJIENN).
HaGmtoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKyCTHUYECKHI pe30HaHC.

Jlabopamopnuie padbomul u onvimel.

1.
2.
3.

7.

OnpeneneHre 4YacTOThI U MEPHOa KOIeOaHUH MaTeMaTHYECKOTO MasITHHKA.
OnpeneneHre 4acTOThI U Mepro/ia KoiaeOaHuil MPY>KUHHOTO MasTHUKA.

HccnenoBanue 3aBHCHUMOCTH TIepHOAa KOJNEOAHWH TMOJBENICHHOTO K HUTH Tpy3a OT
JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpHOJIa KOJCOAHWH MPYKHHHOTO MasTHHKA OT MAaCChI
rpysa.

[IpoBepka He3aBUCHUMOCTH Tiepuona KojeOaHWi Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpysa.

OnbIThI, JAEMOHCTPHPYIOIIME 3aBUCUMOCTh TIEpHOJA KOJICOAHWH MPYKUHHOTO
MasiTHUKA OT MAacCChbI I'py3a U JKECTKOCTHU IMPpY>XXUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaCHHS.

Pa3nes 10. JieKTpoMarHuTHOE 1o0Jie M 3JIeKTPOMATHUTHbIE BOJIHbI.
DJIEKTPOMAarHUTHOE TOJie. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOWMCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [1Ikana 3neKTpOMarHUTHBIX BOJIH. CIIONb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM

CBA3U.

DneKTpoMarHuTHas rnpupoza csera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1.
2.

CBoMCTBA 3JICKTPOMAarHUTHBIX BOJIH.
BoHOBEIE cBOIiCTBa CBETA.

Jlabopamopusie padomot u onvimel.

1.

N3yuenne cBOMCTB AIIEKTPOMArHUTHBIX BOJIH C MTOMOIIIBI0O MOOMIIBHOTO TenedoHa.

Pa3gen 11. CBeToBbIe IBJICHUS.
JlyueBasg moxens cBera. Mcrtounuku csera. lIpsMonmHEWHOE pacnpOCTpaHEHUE CBETA.
3atmenust Comnna u JIyasr. Otpaxenue cBera. [Inockoe 3epkano. 3aKoH OTpaKEHHUs CBETA.



HpeJIOMHeHI/IC CcBeTa. 3aKOH MMPCIOMJICHUS CBCTA. Ilomnoe BHYTPCHHCC OTPAKCHUC CBCTA.
Hcnonp30Banue IOJIHOTO BHYTPCHHCTO OTPAXXCHUA B ONITUYCCKHUX CBECTOBOAAX.

Jlunza. Xox nydeir B numH3e. Onruyeckas cuctema ¢oToammapara, MHUKPOCKONA |
Teneckona. I'a3 kak onTudeckas cuctema. bimzopykocTs U JanbHO30PKOCTb.

Pasnoxxenue 6enoro cseta B criektp. OnbiTel HptoToHA. Clio’keHNE CIIEKTPaIbHBIX [[BETOB.
Hucnepcus ceera.

Jemoncmpayuu.
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[IpssmMosnHETHOE PacIpOCTPaHEHHE CBETA.

OtpaxxeHue cBeTa.

[Tomy4yenue n300pakeHM B INTIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomienue cBera.

OnTuyeckuii CBETOBO/IL.

Xon ntyuelt B coOuparomeit TuHse.

XoJ JIydell B pacCeuBarole JIUH3E.

[Tonyuenue n300paxeHUi ¢ TOMOIIBIO JIUH3.

[TpuaIMN AeicTBUs poToanmapaTa, MUKPOCKOIIA U TEJIECKOIIA.

10. Mongens riiaza.
11. PaznoxkeHue 6enoro cBeTa B CIIEKT.
12. Tlonydenue 0en0ro cBeTa Npu CIOKEHUH CBETA Pa3HbIX LBETOB.

Jlabopamopusie padomot u onvimel.

1.
2.
3.

No wu s

HccnenoBanre 3aBUCUMOCTH yTila OTPaKEHUSI CBETOBOTO JIyda OT yIJia IMaeHHs.
N3yueHne xapakTepUCTHK H300paXKeHHUs TIPEJMETa B ITIOCKOM 3epKajle.
HccnenoBanue 3aBUCUMOCTH yTJia MPEIOMIICHHS CBETOBOTO JIyda OT YIiia MaJieHus Ha
TPaHUIIEe «BO3yX—CTEKIIO».

[Tomyyenue n300pakeHH ¢ TOMOIIIBIO COOMPAOIICH JTNH3HI.

OmnpeneneHre HOKYCHOTO PACCTOSIHUS M ONITUYECKON CHIIBI COOMPAIONICH JIMH3HI.
OMnBITHI 110 Pa3NoKEHUIO OEIOTro CBETa B CIEKTP.

OnbITHl MO BOCTIPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOJCHUU Yepe3 IBETOBBIC
(GUITBTPBHL.

Pa3nen 12. KeanToBble iBJIeHHUS.
Onsitel Pesepdopna u mianerapuas monens aroma. Monens aroma bopa. Ucnyckanue u

MOTJIONIEHUE cBeTa aTOMOM. KBaHThI. JIMHEYaThle CIIEKTPHI.

PagunoaktuBHOCTE. Anbda-, Oeta- u Tramma-uznydeHus. CTpoeHHE aTOMHOIO siipa.
Hyxknonnass mogmens artomHoro sigpa. M3orombl. PannoaktuBHbIEe mpeBpameHus. [lepuon
IoJIypacraja aTOMHBIX sIIEp.

SnepHble peakiMy. 3aKOHbI COXpPaHEHMsI 3apsAA0BOIO U MAacCOBOI'O YHUCE. DHEPIUs CBA3H
aTOMHBIX sjaep. CBs3p maccel M dHepruu. Peakiuu cuHTe3a U aeneHus saep. McTouHukm
sHepruu CoJslHLa U 3BE3N.

Snepnas sHepreTuka. JIeHCTBUSA paAMOAKTUBHBIX U3JIy4YECHUN Ha )KMBbIE OPTAHU3MBI.

emoncmpayuu.

o u ks wnNeE

CrieKTphl N37Ty4eHUs U MOTJIOIIEHUS.

CrieKTphl pa3auyHbIX I'a30B.

CrnexTp BoJiopoJa.

Habuntonenue tpekoB B kamepe BunbcoHa.

Pabota cuéTunka HOHU3UPYIOMINX U3ITYYSHHH.

Perucrpanus usinyueHus pupoJHbIX MUHEPATIOB U MPOJYKTOB.



Jlabopamopusie padomot u onvimol.

1. HaOmroneHue CIJIONIHBIX M JTMHEWYAThIX CIIEKTPOB U3IY4YEHUS.

2. HccnenoBaHue TPEKOB: M3MEpPEHHE HSHEPTUM YACTHIBI [0 TOPMO3HOMY IIyTH (IO

(dhortorpadusim).

3. M3mepeHue paaMoakTUBHOIO (oOHa.

IHoBTOpPHTEIBbHO0-00001IA0 U MOYJIb.

[loBrOpuTENEHO--0000IAIONIMIA  MOAY/Ib IpeJHa3HaueH Uil CHCTEMaTU3alud U
0000111eHNsI TPEAMETHOTO COZIEPKAHUSI U ONBITA JEATEILHOCTH, IPUOOPETEHHOTO MPH U3YUESHUHU
BCETO Kypca (DM3HKH, a TaKXKe JUIsl TIOATOTOBKH K OCHOBHOMY T'OCYIapCTBEHHOMY 9K3aMEHY 10
(busuke 17151 00yJarOIIMXCS, BRIOPABIIMX ATOT YICOHBIN MTPEIMET.

[lpy wW3yyeHHUM [AHHOTO MOXYJS pPEAJU3YIOTCS M CHCTEMAaTU3UPYIOTCS — BUJBI
NEeSITETPHOCTH, HAa OCHOBE KOTOPBIX oOOecreumBaeTcs JOCTIKCHHE NPEAMETHBIX U
MeTanpeIMETHbIX IUIAHUPYEMBIX Pe3yJabTaTOB 0OydeHUs, (OPMHUPYETCS €CTECTBEHHOHaydHas
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICJOBAHMS SBICHHA MPHUPOJBI M TEXHUKH,
OBJIQ/ICHUE YMEHUSMHU OOBACHATh (PU3MUECKUE SIBICHUS, NPHUMEHSSA IOJIyYEHHbIC 3HAHMUA,
pelaTh 3aJa4u, B TOM YHCIIE KAaUeCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[puHIMNHUAIBHO AESITETLHOCTHBIN XapaKkTep JAaHHOTO pa3Jielia peain3yeTcs 3a CUéT TOoro,
4TO 00y4arolrecs BbIIOJIHAIOT 33JaHUs, B KOTOPBIX UM IIPeIIaraeTcs:

Ha OCHOBE IOJIyYE€HHBIX 3HAHUN PACIIO3HABATh U HAyYHO OOBSACHATH (PU3MUECKUE SBICHUS
B OKpY’Karollel Mpupo/ie U MOBCETHEBHON )KU3HU;

UCIOJIb30BaTh HAyYHbIE METO/bI UCCIEA0BaHUA (PU3MUECKUX SIBICHUM, B TOM 4HCle IS
MIPOBEPKH TMIIOTE3 U MOJTYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHAT, HaydyHBIE OCHOBHI HamOoJjiee€ BaXKHBIX JOCTIDKCHHH COBPEMEHHBIX TEXHOJIOTHH,
HampuMmep, MPaKTHYECKOTO HCIOJIb30BaHMUsl DPA3JIMYHBIX HMCTOYHMKOB 3HEPrUUM Ha OCHOBE
3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BHIOB SHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne QuU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS HANpaBlIeHO Ha
JTOCTHXEHUE JTUYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIHTATOB.

B pesynbrare wn3yueHus (U3MKM Ha YpPOBHE OCHOBHOTO oO0mIiero oOpa3oBaHUs Yy
oOy4atorierocsi OyayT copMUPOBaHbI CIEAYIOIINE TMYHOCTHBIC PE3yIbTaThl B YACTH:
e 1) mIaTpHOTHYECKOr0 BOCIIMTAHMSI:

® — [IPOsIBJIEHUE MHTEpECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (hr3nueckoi
HayKH;
® — [IEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX --(DU3UKOB;

e 2) rpa’maaHCKoOro u AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® — TOTOBHOCTH K aKTUBHOMY YYacCTHIO B OOCYXJIE€HUU OOIIECTBEHHO 3HAUMMBIX U STHUYECKHUX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM MTPUMEHEHUEM JOCTHKCHUN (DU3HKHY;

® — OCO3HaHHME BaXKHOCTH MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B ACSTEIILHOCTH YUEHOTO;

e 3)3CTeTHYECKOr0 BOCIMTAHMS:

® — BOCHPUATHE 3CTETUYECKUX KadecTB (PU3MUYECKON HAyKH: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

¢ 4) IEeHHOCTH HAYYHOI'0 MO3HAHMS:

® — OCO3HaHHWE LIEHHOCTH (PU3MYECKOW HAyKM KaK MOIIHOTO MHCTPYMEHTa MO3HaHHUsS MHpa,
OCHOBBI Pa3BUTHUA TEXHOJOTHH, BAXKHEHUIIIEH COCTaBIAIONIEH KYJIbTYPbI;

® — pa3BHUTHE HAYYHOM JI0O03HATENFHOCTH, MHTEPECA K UCCIICA0BATENLCKOM e TeIbHOCTH;

e 5) dopmupoBaHus KYJbTYPHI 310POBbSI M1 IMOLMOHAJIBLHOI0 0JIATON Oy YU :

e — OCO3HaHHWE IEHHOCTH 0e30MacHOro oOpasa KM3HH B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaXXHOCTH MpaBHJI 0€30MacHOr0 TMOBEACHHUS Ha TpaHCIOpTE, Ha Joporax, cC
AIIEKTPUIECKUM H TEIIOBBIM 000pPYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;

e — copmMupoBaHHOCTH HaBbIKa pedieKCHH, MPU3HAHUE CBOETO MpaBa Ha OIMMOKY M TaKOTO
K€ TIpaBa y Jpyroro 4ejioBeKa;

e 6) TPyZ10BOr0o BOCIIMTAHUSA:

® — aKTHBHOE y4acCTHE B PEHICHHH MPAKTUYECKUX 3a/a4 (B paMKaX CEMbH, 00pa30BaTEIbHON
OpraHu3aluy, Topojaa, Kpas) TEXHOJOTMYECKOM M  COIMAJbHOM HANpaBICHHOCTH,
TpeOyIOIMX B TOM YHCIe U PU3NIECKUX 3HAHUM;

® — UHTEPEC K MPAKTUICCKOMY U3yUCHHUIO Mpodeccuil, CBI3aHHBIX C (PUBHKOM;

e 7)3K0JOrH4eCKOro BOCIIUTAHUS:

e — OpHECHTAaUMs Ha TpUMEHEHUEe (U3MYECKUX 3HAHUW JUId peuieHus 3afad B 00JacTu
OKPY’KaloIIe cpelibl, TUIAHUPOBAHUS TOCTYIIKOB M OLIEHKHM UX BO3MOXHBIX IMOCJEACTBUN
JUUISL OKPYXKAIOIIEH Cpeabl,

® — OCO3HaHMeE INI00ABHOTO XapaKTepa IKOIOTUIECKUX MPOOIeM U MyTeH X PelIeHus;

e §8) ajanTauMu K M3MEHSIOUIUMCH YCJIOBUSAM COUMAILHON U NMPUPOIHON Cpeabl:

e — MOTPeOHOCTH BO B3aWMOJCHCTBUHM TMPHU BBINOJIHCHUH WCCICIOBAHUN U IPOCKTOB
(bU3UIEeCKOI HAPABICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHX;

® — IOBBILIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIEITEIbHOCTD;

e — noTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHUI, B TOM 4ucie (OpMyJIHpPOBaTh HIEH,
MOHSITHS, TUTIOTE3bI O PU3HUECKUX 0OBEKTAX U SBICHUSX;



e — oco3HaHME JAe(PUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKH;

® — [UIAHUPOBAHHE CBOET'O PA3BUTHUS B IPHOOPETEHUN HOBBIX (PM3NUECKUX 3HAHUM;

® — CTPEMJICHHE aHAJIU3UPOBAThH U BBISIBIIATH B3aUMOCBSI3U NIPUPO/bI, OOIIECTBA U SKOHOMUKH,
B TOM UHCJIE C MCIIOJIb30BaHUEM (U3NYECKUX 3HAHUM;

e — OICHKAa CBOUX JACUCTBUH C YYETOM BIMSAHUSA Ha OKPYKAIOILYIO CpeLy, BO3MOKHBIX
[JIO0AIBHEIX [TOCIIEACTBUMN.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesympraTe OCBOCHHSI MpOrpaMMbl IO (U3WKE HA YPOBHE OCHOBHOTO OOIIEro
oOpaszoBanusi y oOyuwaromerocss OyayT copMHUpOBaHBI MeTamnpeAMeTHbIE pPe3yJabTaThl,
BKJIIOUAIOIME TIO3HABATENIbHbIC YHUBEpCAIbHbIE Y4eOHbIE JIeHWCTBUSA, KOMMYHUKATHBHBIE
yYHHUBEpCaJbHbIC yUeOHbIE NEUCTBUSI, PETYNIATUBHbIE YHUBEPCAIbHBIE yueOHbIC AEHCTBUS.

Ilo3HaBaTeabHBIE YHUBEpPCAJbHBIC yqeﬁnble JelcTBUA

ba3oBble JlornyecKkue 1eMcTBUA:
® BBISIBJISATh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU O0BEKTOB (SIBIICHUI);
® yCTAHABJIMBATh CYLIECTBEHHBIN MPU3HAK KJIacCU(PUKALMH, OCHOBAHUS 111 0000IIeHus U
CpaBHEHMUS,
® BBLISIBJISITh 3aKOHOMEPHOCTH W NPOTHBOPEYHUS] B paccMaTpUBaeMbIX (haKTax, JaHHBIX U
HaOJIOACHUAX, OTHOCAIIMXCS K (PU3UUECKUM SIBIICHUSIM;
® BEISIBIISIT  TIPUYHHHO--CIICACTBEHHBIE CBSI3W TPU W3YyYeHHH (DU3MUYECKUX SIBICHUH U
NPOIIECCOB, JIeNaTh BBIBOABI C HCIOJIb30BAHUEM JIEYKTUBHBIX M HHIYKTUBHBIX
YMO3aKIIOYECHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBA3SIX (PU3NIECKUX BEITHUYNH;
® CaMOCTOATENBHO BBIOMpATh CIOCO0 perieHus yueOHO# ¢u3znyeckoil 3agaun (CpaBHEHHE
HECKOJIbKMX BapUaHTOB pEIIeHUs, BbIOOp HauOoyiee MNOAXOJAUIET0 C Y4ETOM
CaMOCTOSITEJIHO BbIJIEJICHHBIX KPUTEPHUEB).
ba3oBble Hcciie10BaTeIbLCKUE NEHCTBUA:
® 1ICII0JIb30BATh BOIIPOCH! KAK UCCIIEA0BATENCKUII HHCTPYMEHT NO3HAHMS;
® [IPOBOJIUTH 110 CAMOCTOSITENIbHO COCTABJICHHOMY IUIaHYy OIBIT, HECIOXKHBIA (pU3ruecKuit
HKCHEPUMEHT, HEOOJIBIIIOE UCCIIe0BAaHIE (PU3NIECKOTO SIBICHUS;
® OIICHMBAaTh HAa NMPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpPMALMIO, MOJYYEHHYIO B XOJ€
UCCIIEI0BaHMSI WM HKCIIEPUMEHTA;
® CaMOCTOATENbHO (POPMYIHPOBATH 0OOOLIEHHS U BBIBOBI 110 Pe3ybTaTaM IPOBEAEHHOIO
HaOJII0ACHNUS, OIIbITA, UCCIICIOBAHMS;
® [[POTHO3UPOBATh BO3MOXKHOE JalIbHENIIee pa3BUTHE (PU3NUYECKUX IPOLIECCOB, a TAKXKe
BBIJIBUTATh MPEATIONIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.
Pabora ¢ undopmanmueii:
® [IPUMEHATh PA3JIMYHbIE METOJbl, MHCTPYMEHThl M 3alpochl IpU IOUCKE U O0TOOpe
MH(OPMALIMY WU TAaHHBIX C YIETOM MPEIOKEHHON yueOHOM (hru3nyecKo 3aaauu;
® AHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPHIPETUPOBATH HMHPOPMALUIO PA3IUUHBIX
BUJIOB U (hOPM IpeICTaBICHUS;



® CAMOCTOSATENBHO BBIOMPATh ONTHMAJBbHYIO (OpMY TMpEICTaBICHUS HWHPOPMALUU U
WITIOCTPUPOBATh pelIaeMble 3a/Ja4il HECIOXKHBIMH CXEMaMH, JuarpaMMaMH, WHOM
rpadukoii ¥ ©X KOMOMHAIIMSIMH.

KomMyHHKaTHBHBbIE yHHBepcaJlbHbIe Y4eOHbIe el cTBUA:

B Xx0Jie OO0CYXIeHHs Y4eOHOro MaTepuala, pe3yJabTaToB JabOpaTOpHBIX paboT U
MPOEKTOB 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMOil TEMBI U BBICKA3bIBATh HJIEH,
HalleJICHHbIE Ha PEelICHUEe 3a/1a41 U MOoAJepKaHNe OJ1arokeaaTeIbHOCTH O0IIeHuS;

® COTIOCTABIISITh CBOM CYXKACHUS C CYXKACHHSMH JPYTUX YYaCTHHKOB JIMAJOra,
OoOHapyKUBaTh Pa3INYMe U CXOJCTBO NO3ULINH;

® BEIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

eIyOJIMYHO  TPEACTABIATH  PE3yJAbTaThl  BBIIOJHEHHOTO  (U3UYECKOTO  OIbITa
(9KCTIepUMeHTa, UCCIIEIOBAHMS, IPOCKTA);

® [[OHUMAaTh U MCIIOJIb30BaTh IPEUMYIIECTBA KOMAHJHON U MHAMBUAYaJIbHOW pabOThl IpU
pElIeHNN KOHKPETHON (PU3NYEeCKOM MpoOIeMbl;

®[I[PUHUMATh 1€ COBMECTHOM JEsTEeIbHOCTH, OpPraHM30BBIBATH JEHCTBHUA MO €&
JOCTH)KEHUIO: PaCIPeIeNIATh PO, 00CYKAATh MPOIECCH U PE3yNIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHHS HECKOJIBKUX JIFOICH;

® BHITIOJIHATh CBOIO YacTh pabOTHI, JOCTHrasi KadyeCTBEHHOTO pe3yibTaTa IO CBOEMY
HaMpaBJICHUIO U KOOPAMHUPYS CBOU JAECUCTBHS C APYTMMHU YJICHAMU KOMAH/IbI;

® OIICHUBATh KaYECTBO CBOETO BKJIAJa B OOIMIMI MPOIYKT MO KPUTEPUSM, CAMOCTOSTEILHO
c(hOopMyIMPOBaHHBIM YYaCTHUKAMHU B3aUMOJEHCTBUS.

PeryasituBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

Camoopranuszaums:

® BBISIBIISATH MTPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CHUTYAIHMsX, TPEOYIOUIMX Ul PEeIIeHUs
bu3nYeCcKUx 3HAHUI;

® ODUEHTUPOBATbCA B Pa3JIMYHBIX MOAXO0JAX MPUHATUS pElIeHUN (MHAMBHUIYAIBHOE,
MPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PEIICHUN TPYIIoif);

® CaMOCTOSITEIPHO COCTABJIATH ANTOPUTM pelicHus] (U3MYECKON 3aJaud WU TUIaHa
UCCIIEIOBaHUS C YYETOM HMMEIOIIMXCS PECcypcoB U COOCTBEHHBIX BO3MOXKHOCTEHA,
apryMEHTUPOBATh IIPEIIaracMble BAPUAHTHI PELLICHU;

e JieNIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIIHOHAILHBIH HHTEJLIEKT:

® 1aBaTh a/ICKBaTHYIO OIICHKY CUTYallUd U TpeJiaraTh IiaH e€ U3MEHECHHUS,

© 00BACHITH MPUYIUHBI JOCTHUKCHUA (HCI[OCTI/I)KGHI/ISI) PE3IYIbTATOB ACATCIbHOCTU, AaBaTh
OILICHKY TPUOOPETEHHOMY OTIBITY;

® BHOCUTb KOPPCKTHUBBLI B ACATCIbHOCTDH (B TOM YHCJIC B XOJ BBIIIOJTHCHUA (1)I/ISI/I‘~IGCKOI‘O
UCCIIEIOBaHMUsl WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOATEIBCTB, HW3MEHHUBIIUXCS
CUTYallUi, YCTAHOBJICHHBIX OIIMOOK, BOSHUKILIUX TPYAHOCTEH;

® OIICHMBATh COOTBETCTBUE PE3yIbTaTa LIEIH U YCIOBHSIM;

® CTaBUTH ce0sl Ha MECTO JIPYrOro YeJOBEeKa B XOJ€ CIOpa WM JUCKYCCHH Ha HAYYHYIO
TEeMy, TOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

®IpU3HABATh CBOE TPAaBO HA OMMOKY MpPH pEHICHWHM (QUIUYECKHUX 3a]ad WId B
YTBEPKACHHUSIX HA HAYYHBIE TEMBI M TAKOE K€ MPaBoO JPYToro.



HNPEIMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 7 kjiacce NnpeIMETHbIE Pe3yJbTaThl HA 0a30BOM YpOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCSI YMEHHUIA:

® [ICIIOJIb30BAaTh MOHATHA: (U3MUECKME M XUMHYECKHE SBJIEHHUSA, HaOJI0JIeHue,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAUHULBI (PU3MUECKUX BEIMYHMH, aTOM, MOJIEKYIa,
arperaTtHble COCTOSIHHS BeIecTBa (TBEPIOE, >KHIKOE, ra3000pa3HOE), MEXaHUUECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpPaBHOMEpPHOE,  IMPSAMOJUHEHHOE),  TPaeKTOpHs,
paBHOAEWCTBYIOImas cuia, aegopmanus (ynpyras, IUIaCTHYEcKas), HEBECOMOCTb,
COO0OIIAroIIrecs COCY/IbI;

epa3nuyath SABICHUA (OUQQy3us, TEIUIOBOE IBM)KEHUE YACTUL[ BEILECTBA, PaBHOMEPHOE
JIBUKEHHE, HEPAaBHOMEPHOE JIBM)KEHUE, MHEPLIMS, B3aUMOJICHCTBUE TEJ, paBHOBECHE
TBEPIBIX TEJ C 3aKPEIUIEHHOM OChbI0 BpalleHMs, Iepeladya JaBiIeHUS TBEPABIMU
TEJIaMU, JKUAKOCTSIMH U razaMu, aTMoc(epHOe JaBJIeHUE, IJIaBaHUE Tell, IPEeBPaIeHUs
MEXaHUYECKON SHEPTrUH) MO ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UYECKOE SIBIICHUE;

® pacro3HaBaTh MPOSIBICHUE W3YUYEHHBIX (PU3NYECKHUX SBICHUHA B OKPYXAIOIIEM MHUpE, B
TOM 4YHcie (PU3MUECKUE SIBICHUS B NPUPOJE: MPUMEPHl ABWKEHHUS C Pa3IUYHBIMU
CKOpPOCTSIMU B JKMBOW U HEXHUBOM NPUPOAE, NEUCTBUE CUJIBI TPEHUS B IPUPOIE U
TEeXHHUKE, BIMSHHME aTMOC(PEPHOro JaBJICHHS Ha >KMBOM OpraHusM, IJIaBaHUE pbIO,
pblYary B Teje 4YeJoBeKa, MPHU 3TOM IEepeBOJUTH MPAKTHUECKYIO 3aJady B y4eOHYIO,
BBIJIEJISITH CYIIECTBEHHbBIE CBOWCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUI;

® ONUCHIBATh M3y4YEHHbIC CBOWCTBA Tel W (PU3UUECKUE SIBICHUS, UCHOIb3YS (PU3HUECKHe
BEJIMYMHBI (Macca, 00BbEM, IJIOTHOCTh BEIECTBA, BPEMs, IyTb, CKOPOCTb, CPEIHSsS
CKOpOCTb, CHJIa YIPYIrOCTH, CHJa TSKECTH, BeC Teja, CWia TpPEHUs, JaBJIECHUE
(TBEpmOro TeNa, JKUAKOCTH, Ta3a), BBITAJIKMBAIOLIAs CUJa, MeXaHM4yeckas palorta,
MOILHOCTb, IUJIEYO CHJIbl, MOMEHT CWJIbl, KOA(Q(UIUEHT TMOJE3HOro JEHCTBUS
MEXaHU3MOB, KMHETHUYECKasi U MOTCHLHUAIbHAs 3HEPrus), MpU ONHUCAHUM IPABUIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICI HCIIOJIb3YEMBIX BETUUNH, UX 0003HAYCHUS U €AUHUIIBI
(Gu3NYECKUX BEJIMYUH, HAXOAUTh (DOPMYIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTh TpapUKH HM3YYEHHBIX 3aBUCHUMOCTEH
(buU3HYECKUX BEIINYNH;

® XapaKTepu30BaTh CBOMCTBA Tel, (PM3NYECKUE SIBICHUS M MPOLECCHI, UCTIONb3Ys MpaBHiia
CJIO’KEHHUs cuJl (BAOJb OHOM mpsiMoii), 3aKkoH ['yka, 3akon Ilackans, 3akon Apxumena,
MpaBUJIO paBHOBecHsl pbiuara (OJ0Ka), «30J0TO€ TIPABUIIO» MEXAHUKH, 3aKOH
COXpaHEHHMs] MEXaHMYECKOW 3HEpruH, NMpH 3TOM JAaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aIlMChIBaTh €r0 MaTEMaTHUECKOE BBIPAXKEHNUE;

© O0BSCHATDH (pU3MUYECKUE SIBIECHUS, IPOLIECCH U CBOWCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTyallull  NIPaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IPUUYUHHO-
-CJIeJICTBEHHbIE CBSI3U, CTPOUTHh OOBACHEHHE U3 1—2 JOrMYecKUX IIaroB ¢ OMOPON Ha
1-2 wu3yueHHBIX cBOWcTBa (U3MYECKUX SBICHUH, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

epemaTh pacuy€THble 3agadyd B 1—2 JeicTBUS, HUCHONB3YS 3aKOHBI M (OPMYIIBL,
CBA3BIBAIOIIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3aJayu
3allUCBhIBaTh KPATKOE YCIIOBHE, MOACTABIATh (U3NYECKHE BEIWYMHBI B (HOpMYINbl U



NPOBOJUTH PAcU€Thl, HAXOAUTh CIPABOYHbBIC JIaHHBIE, HEOOXOAUMBIEC ISl pPEIICHUS
3aj]a4, OIEHUBAThH PEATMCTUYHOCTD TTOYy4eHHON (PU3NIECKOI BETMUYNHBL,

e pacro3HaBaTh Npo0JIEeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOLIH (HU3NIECKUX METOJIOB,
B OIMCAaHUM HCCJIENOBAHUS BBIJACNIATH MPOBEPSIEMOE MPENONIOKEHUE (TUIOTE3Y),
pasnuyaTh ¥ MHTEPIPETHPOBATH MOJIYYEHHBIH pe3yabTaT, HAXOJUTh OLIMOKHU B XOJe
OIbITA, IE1ATh BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

® [IPOBOJIUTH OIBITHl 10 HAOIIOACHHUIO (PU3MUECKUX SIBICHUM WM (U3NYECKUX CBOWCTB
Ted: (OPMYNIHPOBATH IPOBEPSIEMbIE MPEANOJIOKEHUs, COOUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHHUS, 3aIIUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOBL;

® BHITOJIHATh NPSIMbIE M3MEPEHHS PACCTOSHHS, BPEMEHM, MAacChl Tella, 00bEéMa, CHIIbI U
TEMIIEpPATypbl C HCIOJIb30BAaHUEM AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3alHCHIBATH
[OKa3aHMs IPUOOPOB ¢ YUETOM 3aJJaHHOI aOCOIIOTHOM MOTrPEeIHOCTH U3MEPEHUH;

® [IPOBOJIUTH HCCIICJOBAHNE 3aBUCHMOCTH OJHOW (PU3NYECKOH BEITUYMHBI OT APYTOH ¢
UCTOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBIKYILETOCS
TeJa OT BPEMEHM JBMKEHMSI TeJla, CUJIbI TPEHUSI CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEM TEI W HE3aBUCHUMOCTH CHJBl TPEHUS OT IUIOLAAU
CONPUKOCHOBEHHMSI TEJ, CHJIBI YIPYTOCTH OT YAJWHEHHS NPYKUHBI, BBITAJIKUBAIOILEH
cuibl OT OOBEMA NOrpYy)KEHHOM 4YacTM Teda M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTU Teja, OT INIyOMHBI, HA KOTOPYIO IOIPY’KEHO Telo,
YCIOBUH TJaBaHMs TeJ, YCIOBMHM paBHOBECHs pblyara M OJIOKOB), y4yacTBOBaTh B
IUTAHUPOBAaHUM y4eOHOTO HCCIEIOBaHUS, COOMpPAaTh YCTAHOBKY W  BBIIOJHATH
U3MEpEHus, clenys MpeUIoKEeHHOMY IUIaHy, (PMKCUPOBaTh PE3yJbTaThl MOJYyYECHHOMH
3aBUCUMOCTH (DM3MYECKHX BEJIMYMH B BHUJC NPEUIOKEHHBIX TaOIHMIl W TpadHKoB,
JIeJ1aTh BBIBOJIBI 110 pe3yiibTaTaM UCCIIEIOBaHMS;

® [IPOBOJIUTH KOCBEHHBIE M3MEpeHHs] (PU3MUECKUX BeIMYMH (IUIOTHOCTH BEIIECTBA
KHUJIKOCTH M TBEPAOrOo Tela, CWIa TPEHUS CKOJBXKEHUS, JaBJICHHE BO3yXa,
BBITAJIKUBAIOIIAs CWJIA, JCHCTBYIOLAss Ha MOIPYKEHHOE B KHUIKOCTb TeEJO,
KOO PHUIMEHT TONEe3HOTO JCHCTBUS MPOCTHIX MEXAHW3MOB), CIEAYS MPEAIOKEHHOU
MHCTPYKLUU: TIPU BBIIOJIHEHUH U3MEPEHUH COOMPATh HIKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCJIATH 3HAUEHUE UCKOMOM BEIIMUUHBL;

ecoOMOaTh IMpaBWiIa TEXHUKU Oe3omacHocTH Mpu pabore ¢ J1abopaTOPHBIM
o0opynoBaHUEM;

® yKa3bIBaTh MPUHIUIBl JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOILAIOIINECS COCYbl, OapOMETp, pbluar, MOJBMKHBIA U
HEMOJIBUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTb;

® XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS H3yUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOUCTB
C ONOpOM Ha MUX ONUCaHUS (B TOM 4HCIE: MOAIIMIHUKH, YCTPOMCTBO BOAONPOBOAA,
TMJPaBINYECKUN MpPecc, MaHOMETP, BBICOTOMEp, MOPLIHEBOM HAcoC, apeoMeTp),
UCTOJB3Ysl 3HAHHUA O CBOWCTBaX (PU3MUECKUX SIBICHUNA M HEOOXOAMMBbIE (PU3NUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

®[IPUBOJIUTH NpPUMEPHI (HAXOAUTh HMH(OpPMALUMIO O TpUMepax) MPAKTHYECKOTO
UCIOJIb30BaHUsl (U3MYECKUX 3HAHUM B MOBCEAHEBHOM >KM3HHM JUJIsl oOecreueHus
0e30IacCHOCTH MpH OOpalleHud C NpUOOpaMu U TEXHUYECKUMH YCTpOMcTBaMu,
COXpaHEHMsI 370pOBbsi M COONIIOZEHHS HOPM 3KOJOTMYECKOrO IIOBEJCHUS B
OKpYXarollei cpeae;



® OCYIIECTBIATh OTOOP HMCTOYHMKOB HH(popManuu B VIHTEpHETE B COOTBETCTBHH C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMECIOIIMXCS 3HAHUHA M ITyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIICIATH HHGOPMAIIMIO, KOTOpas SBISETCS MPOTUBOPEUHBON
WJTH MOKET OBITh HEIOCTOBEPHOI;

® [ICTI0JIB30BaTh MPH BBIMOJHEHUU y4eOHBIX 3aJaHUil HAYYHO--TIOMYJISIPHYIO JHUTEpaTypy
(U3HYECKOTO COJEpKaHUs, CIPABOYHBIC MaTepUalbl, pPecypchl ceTu HHTepHer,
BJIQ/IeTh MpHEMAMH KOHCIIEKTUPOBAHMSA TEKCTa, MpeoOpa3zoBaHus WHPOpPMALUU U3
OJIHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

® CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHUCHbMEHHBIC M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
HCTOYHUKOB MH(pOpMAIK (U3NIECKOTO COAEPIKAHUSA, B TOM YUCIIE MyOJIUYHO AeNaTh
KpaTKhe COOOIIEHUS O Pe3yabTaTax MPOCKTOB WX YICOHBIX UCCIEIOBAHUMN, IPU 3TOM
rPaMOTHO HUCIIOJIb30BaTh HW3YUEHHBIM MOHSATUHHBIA ammapatr Kypca (QU3MKH,
COMPOBOXKAATH BBICTYIIJICHUE MPE3CHTAIIUEH;

®[IpH BBIMOJTHEHUH Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUI pacnpenensTh 0013aHHOCTH B
IPYIIE B COOTBETCTBHH C MTOCTABJIICHHBIMH 33/1a4aMU, CIEAUThH 32 BBITOJIHEHHUEM TIIaHa
JNEUCTBUI, aJeKBaTHO OLEHUBATh COOCTBEHHBIN BKJIaJ B JESTEIbHOCTb T'PYIIIBL,
BBICTpaUBaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE, YUUTHIBAsi MHEHUE OKPY)KAIOIIINX.

K konmy oOyuenuss B 8 kJiacce mpeMETHBIC Pe3yJIbTaThl HA 0A30BOM YpPOBHE JIOJKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCSI YMECHHM:

® IICIIOJIB30BaTh TMOHSITHS: Macca U pa3Mepbl MOJEKYJ], TEIUIOBOE IBHKCHHE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHHS BEIEeCTBA, KPUCTAJUIMYECKUE U aMOp(HbIC Tela,
HACBIIEHHBIA ¥ HEHACBIIICHHBIN Map, BIAXHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIUIOBOW JIBUTATENb, AJIEMEHTAPHBIN 3JIEKTPHUUECKUN 3apsll, SJIEKTPUIECKOE
1oJjie, MPOBOAHUKU W JIUAJNEKTPUKH, TMOCTOSHHBIA SIEKTPUYECKUH TOK, MarHUTHOE
10JIE;

epa3nuyath sBIEHUS (TEIUIOBOE pAacCIIMpEHHE W CXaThe, TeIulonepeaaya, TEIUIOBOE
paBHOBECHE, CMauMBaHHWE, KaMWUISPHBIE SIBICHHUS, WCHApeHUE, KOHACHCAIIUs,
IUIaBJICHUE, KpUCTaTU3alus (oTBepaeBaHue), KWIIEHUe,  Terlonepenaya
(TEemIonpOBOHOCTh, KOHBEKIIUS, W3IyUYCHHUE), AJICKTPU3AlMS Tell, B3aUMOJCHCTBUE
3aps/iOB, JEUCTBUSL JJIEKTPUUECKOTO TOKa, KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBHE
MarHuToB, JACHCTBHE MAarHUTHOIO IOJISI HAa MPOBOAHHUK C TOKOM, AJIEKTPOMarHUTHAas
WHAYKIMSA) TO OINUCAaHUI0O UX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIHNX JTAHHOE (PUINICCKOE SBIICHUE;

® pacro3HaBaTh MPOSBICHUE H3YyYCHHBIX (DH3UUECKUX SBICHUH B OKPYXArOIIeM MHUpE, B
TOM 4Yucie (HU3UYecKue SBICHUS B TPHPOJE: TOBEPXHOCTHOE HATSHKECHUE W
KallWUIApHBIE SBJICHHUS B TMPUPOZAE, KpHUCTaulbl B mpupone, uznydenue ConHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHES, CHETa,
JNIEKTPUYECKUE SBICHUS B aTMocdepe, DIIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Mmosie 3emud, Apeid MOII0COB, PO MArHUTHOTO TOJS ISl JKU3HHU Ha
3emite, MOJIIPHOE CHSIHHE, IMPU STOM TEPEBOJUTH MPAKTHYECKYIO 3a7a4y B YUeOHYIO,
BBIJIETISITh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3UUECKUX SBICHUII;

® ONIICHIBATh M3YYEHHBIC CBOMCTBA Tl W (DU3MYECKHE SIBICHUS, HCIONB3Yys (U3HUECKHE
BEJIMUMHBI (TemrepaTypa, BHYTPEHHSSI SHEPrus, KOJWYECTBO TEIUIOTHI, YZeJbHas
TEIUIOEMKOCTh ~ BEIIECTBA, VyIeJdbHAs TEIUIOTa IUJIABICHHS, YAENbHAs TeIioTa
napooOpa3oBaHus, ylelbHas TEIUIOTa CTOpaHHs TOIUIMBA, KO3(PPHIMEHT MOIE3HOTO
JEUCTBUS TEIJIOBOM MAIllMHBI, OTHOCHUTEIbHASI BJIAXHOCTh BO3/yXa, 3JEKTPUUECKUN



3apsd, CHla TOKA, OJJIEKTPUYECKOE HAIPSHKEHHWE, COINPOTHUBIEHUE IPOBOJIHUKA,
yIIeTbHOE COMPOTHBIICHUE BEIIECTBA, pad0Ta M MOIIHOCTH JIEKTPUIECKOTO TOKA), IPH
ONMHMCAHUU TMPABWIBHO TPAKTOBaTh (DU3MUECKHH CMBICI HCIOJIBb3yEeMbIX BEJIUYMH,
0003HaYeHUS U eAUHUIBI (DU3MYECKUX BEIUYHH, HAXOIUTh (DOPMYIIBI, CBSA3BIBAIOIINE
JAHHYI0 (U3MYECKYl0 BEJIMYMHY C JAPYTMMH BEIMYMHAMHU, CTPOUTH TIpapUKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEJTUYMH;

® XapaKTepu30BaTh CBOWCTBA TeJ, (HU3MUECKUE SABICHHUS U MPOILECCHI, HUCIOIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO--KMHETUYECKO TEOpHUH CTPOCHHs BEIIECTBa,
IPUHLMI CYNEPHO3ULUMN Moyl (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUs
3apsaa, 3akoH OMma s ydacTka Lemnu, 3akoH Jxoyns—JIeHua, 3aKOoH COXpaHEHUs
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alHCHIBATh €r0
MaTEMaTHYECKOE BBIPAXKECHUE;

© 00BACHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA TeJl, B TOM YHUCJIE U B KOHTEKCTE CUTYyallHii
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh MPUYMHHO-CIICCTBEHHBIE CBSI3H,
CTPOUTHh OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢ ONOpod Ha 1-2 H3y4EeHHBIX
CBOMCTBA (PM3UUECKUX SABJICHUN, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemaTh pacu€THbIC 3amadyd B 2-3 JEHCTBUS, HCIONB3YS 3aKOHBI ©U  (HOPMYIIBI,
CBsA3BIBAKOIIME (PU3MYECKHE BEIWYMHBI: HAa OCHOBE aHallM3a YCJIOBUS 3a/Jauu
3aMHChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEJOCTATOK JAHHBIX ISl PELICHUS 3ajauH,
BbIOMpATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE AJis €€ PeIIeHUs, TPOBOAUTH PACUETHI U
CPaBHHUBATh MOJIyYCHHOE 3HaUYeHUE (PU3MUECKON BEIMUMHBI C U3BECTHBIMH JAHHBIMU;

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTH MPHU MOMOIIU (PUINIECKUX METOJIOB,
UCIIOJIb3YSl OIHMCAHUE MCCIECNOBAHMSI, BBIIEIATh IPOBEPSIEMOE IPEAIIOIOKEHHE,
OILICHMBATh MIPABUIIBHOCTb MOPSJIKA POBEICHUS UCCIIEIOBAHMSI, IEIaTh BHIBOIBI;

® [IPOBOJIUTH OMBITHI IO HAOTIOACHUIO (UZUIECKUX SBICHUN WIH (PU3NIECKUX CBOHCTB Tell
(kanwIIspHbIE  SBJEHHS, 3aBHCHUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa,
TEMIIEPATyphl, CKOPOCTH TMPOIIecca OCTHIBAHUS M HArpeBaHUs MPU U3ITy4YEHUH OT LIBETa
u3Nydaroniel  (MOrjomapIieif) MOBEpPXHOCTH, CKOPOCTb HCHapeHUsi BOIBI  OT
TEMIIEpPATypbl JKUAKOCTH M IUIOMAAUM €€ TOBEPXHOCTH, »JJEKTpHU3alus Tel U
B3aMMOJECHCTBUE IEKTPUUECKUX 3aps/iOB, B3aUMOJEHCTBUE ITOCTOSHHBIX MAarHUTOB,
BU3YyalIM3alysl MAarHUTHBIX MOJIE€H MOCTOSIHHBIX MarHUTOB, AEMCTBHUSI MAarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBAa 3JIEKTPOJBUTATENS
IOCTOSIHHOTO TOKa): (hOpMYyJIMpOBAaTh IMPOBEPSiEMblE IPEINOJIOKEHUs, COOUPATh
YCTAaHOBKY M3 MpPEJIOKEHHOTO O0OpYyJIOBaHMs, ONMCHIBAaTH XOJA ONbITA MU
(dbopMynupOBaTH BHIBOIBI,

® BBLINIOJIHATH MPSIMBIE M3MEPEHUs] TEeMIEpaTypbl, OTHOCUTEIbHOW BIIAKHOCTU BO3AyXa,
CHJIBI TOKA, HANpPSDKEHUS C MCIOJNb30BAHMEM AaHAJIOTOBBIX MPUOOPOB U JATYUKOB
(¢U3NYEeCKUX BEJIMYUH, CPAaBHUBATh pPE3YJIbTAaThl HM3MEPEHUH ¢ Y4ETOM 3aJaHHOM
a0COJIFOTHOM MOTPEITHOCTH;

® [IPOBOJIUTH HCCIIEJOBAHNE 3aBUCHUMOCTH OJHOW (PU3NYECKOH BEIUYMHBI OT APYrou ¢
MCIIOJIb30BAHUEM MPSMBIX MU3MEPEHUN (3aBUCUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro UIMHBI, IO MONEPEUYHOr0 CEYEHUS U YAEIBbHOIO COIPOTUBIICHHUS BELIECTBA
IIPOBOJIHMKA, CHJIbI TOKA, UIYLIETO Yepe3 MPOBOJHUK, OT HANPSKEHHUS HA IIPOBOJIHUKE,
UCCJIEIOBaHUE TIOCIIEI0BATEIbHOTO W MMapajijIeIbHOTO COEIUHEHUI MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEIOBAaHUE, COOMPATh YCTAHOBKY W BBINOJHATH U3MEPEHHUs, CIEeIys



NPEeUIOKEHHOMY TUIaHy, (PUKCUPOBATh Pe3yiIbTaThl MOJIYYSHHOM 3aBUCUMOCTU B BHUJIE
TaOIUI ¥ TPaUKOB, AETATh BEIBOABI 110 PE3yJIbTaTaM HUCCIICAOBAHUS,

® [IPOBOJUTH KOCBEHHBIE H3MEpeHHsI (DU3MUECKUX BENWYHMH (yAelbHas TEII0EMKOCTh
BEIIECTBA, COMPOTHUBIICHHE MPOBOIHUKA, pad0Ta M MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAHUPOBATh U3MEPEHHs, COoOMpaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY, CJemys
NPEUI0KEHHON MHCTPYKIUH, U BBIYUCIIATH 3HAYCHUE BEJINYHMHBI,

ecoOMOaTh MpaBWJIa TEXHUKH OE30MacHOCTH TMpu  paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;

® XapaKTepU30BaTh MPUHIIUIIBI AEHCTBUS U3yYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOpOH Ha WX OomucaHusg (B TOM YHUCIIE: CUCTEMa OTOIUICHHUS JOMOB, THTPOMETP,
napoBas TypOWHa, aMIepMeTp, BOJBTMETP, CYETYHK DJICKTPUYECKON HSHEPruw,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBATENbHBIE AIEKTPONPUOOPHI (TPUMEPHI),
AIIEKTPUUYECKUE MPEJOXPAHUTEH, DJICKTPOMATHUT, 3JIEKTPOJBUTATENb MOCTOSHHOTO
TOKa), HWCIOJB3Yysl 3HAHUA O CBOMCTBAX (DU3UYECCKUX SBJICHHHM W HEOOXOIUMBIC
¢du3nUeckre 3aKOHOMEPHOCTH;

e pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHCTBA W M3MEPUTENbHBIE MPUOOPHI TI0
CXeMaM U CXEMaTHYHBIM PHCYHKaM (PKHJKOCTHBIN TEpMOMETp, TEPMOC, TICUXPOMETD,
THTPOMETp, ABHUraTelb BHYTPEHHEIO CrOpaHMsA, 3JEKTPOCKOI, PEOCTaT), COCTAaBIISATh
CXEMBbI 2JIEKTPUUECKHX IIeTel C MOCie10BaTeNIbHbIM U NapauleIbHbIM COEIUHEHUEM
HJIEMEHTOB, pa3jinyasl yCJIOBHbIE 0003HAUYEHUS 2JIEMEHTOB AJIEKTPUUYECKUX LIeTIel;

®[IPUBOJIUTh MpHUMEpPbl (HaXoAWTh UWHGOPMALMIO O TpUMepax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KM3HM s OOecredyeHUs
0e30MacHOCTH Npu OOpalieHMH C OpudopaMH M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEeHMsI 370pPOBbsi M COONIOJICGHHUS HOPM DSKOJOTHYECKOrOo TIOBEJCHHS B
OKpYXKarolleu cpeae;

® OCYIIECTBJIATh MOUCK HHOpMAIK pusndeckoro coaepxkanus B HTepHere, HA OCHOBE
UMEIOIIUXCS 3HAHUM U MyTéM CpaBHEHMs JONOJHHUTEIBHBIX MCTOYHHKOB BBIJIENSATH
nH(bOpMalInIo, KOTOpas SBJISETCS MPOTUBOPEUNBOI MITU MOXKET ObITh HEJOCTOBEPHOM;

® ICTIOJIH30BATh NPU BBIMOJHEHUM YUEOHBIX 33aJaHUN HAYYHO--TIOMYJSIPHYIO JINTEPATypy
(GU3NIECKOTO CO/ep)KaHus, CIPAaBOYHBIE MaTepHallbl, pecypchl cetu VHTepHer,
BJaJIeTh MpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHs HHPOpMALMU U3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

eco3/aBaTh COOCTBEHHBIE IHCBMEHHBIE M KpaTKHE YCTHBIE COOOMIeHHs, 00001as
MHPOPMAILIAIO U3 HECKOJIBKUX HMCTOYHHKOB (PU3UYECKOTO COACPIKAHUSA, B TOM UHUCIIE
nyOIMYHO  TPEACTaBISITH  PE3yiAbTaThl MPOEKTHOM WM  UCCIEN0BATEeNbCKON
JeSTENbHOCTH, TIPH 3TOM I'PAMOTHO MCIOJIb30BaTh M3YyYCHHBIM MOHATHHHBINA anmapar
Kypca (HU3UKH, COPOBOXKIATh BBEICTYILICHUE MTPE3CHTAIUCH;

®IIpU BBHIMOJIHEHUH YYEOHBIX TPOEKTOB U UCCIEAOBaHMNA (PU3MUYECKUX MPOLECCOB
pacrpenensTb 00s3aHHOCTH B TPYIIE B COOTBETCTBHM C ITOCTABICHHBIMU 33/1a4aMH,
CIeIUTh 3a BBHINOJHEHHEM IUIaHa JEUCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHMBaTh COOCTBEHHBIM  BKJaJ B  JEATENBHOCTh  TPYIIBL,  BBICTPAUBAThH
KOMMYHHKATHBHOE B3aMMO/ICHCTBUE, TIPOSBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koniy oOyuenuss B 9 kjiacce mpeaMeTHbIE pe3ylbTaThl HA 0a30BOM YpOBHE JOJIKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOLTUXCS YMEHHIA:

® [ICIIOJIb30BAaTh IOHATHA: CHUCTeMa OTcu€Ta, MaTepuaibHas TOYKa, TPACKTOPHUS,

OTHOCHUTEJIBHOCTh MEXaHMUECKOTO IBMKEHU, nedopmanus (ynpyras, rniacTuiyeckas),



TPEHHE, UEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTb M IMEpPErpy3KH, LEHTP
TSKECTH, aOCONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOro Tejla, paBHOBECHE,
MEXaHU4YeCKue KoyuebaHusi U BOJIHBL, 3BYK, MH(pPa3ByK U  yIbTPa3BYK,
AIIEKTPOMATrHUTHBIC BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JaTbHO30PKOCTh, CHEKTPhl HMCIYCKaHWs M TOTJOIIEeHMs, anbda-, 6eTa- U ramma-
W3JIy4€HMs], U30TOIIbI, SIAEPHAsI SHEPreTHKA;

e pa3iinyaTh SBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUHEHHOE BIKEHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABUKEHHE, CBOOOIHOE MaJIcHIE Tell, pABHOMEPHOE
JBW)KEHUE TIO0 OKPYKHOCTH, B3aUMOJICHCTBUE TEJ, PEAKTUBHOE JBHXKCHUE,
Kosie0aTenbHOE JBIKEHUE (3aTyXalollle M BBIHYXKICHHbIE KoOJIeOaHUs), PE30HAHC,
BOJIHOBOE JBWKEHUE, OTpa)X€HUE 3BYKa, MPSIMOJMHEUHOE pACHPOCTPAHEHHUE,
OTpaXEHUE U MPEJOMIICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KECHUE
0esoro cBeTa B CHEKTP W CIIOXKEHUE CICKTPAJIbHBIX I[BETOB, IHCIICPCHS CBETA,
€CTECTBEHHAs PAJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEWYATOrO CIEKTPA U3TyYEHUS )
[0 ONHCAHUIO HUX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMNBITOB, JEMOHCTPUPYIOLIUX
JaHHOE (PU3HUECKOE SIBICHHUE;

® pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (DM3MUECKHUX SIBJICHUN B OKpYKaromeM Mupe (B
TOM uHclie (pU3NMUecKue SIBICHUS B MPUPOJIE: MPUIMBLI U OTIUBBI, JABHKEHUE IJIAHET
ConHeYHOM CUCTeMbl, PEAKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMHUYECKHE BOJIHBI, I[yHAMH, 3XO, IIBE€Ta Tell,
ONTUYECKUE  SBICHUS B  TMPHUPOAE, OHONOTUYECKOEe  JEHCTBHUE  BUAMMOIO,
yIBTPaUOIETOBOIO M PEHTTEHOBCKOTO H3ITyUYEHUH, €CTECTBEHHBIA pPaTUOAKTHBHBIN
($OH, KOCMHYECKHE JIy4H, pPAJUOAKTUBHOE W3IyYeHUE TPUPOJHBIX MHHEPAJIOB,
JEHCTBUE PAJIMOAKTUBHBIX M3TYYCHHUI Ha OpPraHU3M YellOBEeKa), MPH ATOM MEePEeBOAUTD
MPAKTUYECKYIO 3a7a4y B Y4eOHYIO, BBIIEATH CYIIECTBEHHBIC CBOWCTBA (IIPH3HAKH)
buznyeCKUX SIBICHUM;

® ONIMCHIBATh M3YYCHHBIC CBOMCTBA Tl W (DU3MYECKHE SIBICHUS, HCIIONB3Yysl (U3HUECKHE
BEJIMYMHBI (CpEelHsAS U MTHOBEHHAs CKOPOCTb Tejla MPH HEPABHOMEPHOM JABHKECHHU,
YCKOpPEHHE, NEPEMEIICHUE, MyTh, YIJIOBas CKOPOCThb, CHJia TPEHHS, CUJIa YIPYIOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOJHOrO MaJEeHHs, BEC Teja, UMILYJIbC Tela, UMITYJIbC
CHWJIBI, MEXaHWYecKasi paboTa U MOIIHOCTb, TOTEHLIUATIbHASI SHEPTHSI TeJa, MOAHITOTO
HaJl TOBEPXHOCTBIO 3€MJIM, NOTCHUMAJIbHASI SJHEPTUs CKATOW NMPYKUHBI, KHHETHYECKAS
SHEPTHsl, TIOJHAS MEXaHW4YeCKas HSHEprus, MEepHoJ] W YacToTa KOJIeOaHWH, IIMHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS
Cpenbl), P ONMUCAHUH TPABWILHO TPAKTOBATH (DU3MYECKHI CMBICT HCIOJB3YEMBIX
BEJIMYMH, O0OO3HAUEHUS M EIUHUIBI (PU3UYECKUX BEIMYUH, HAXOIUTh (OpPMYIbI,
CBA3BIBAIOIIME JAHHYIO (U3MYECKYIO BEIMYHMHY C IPYTHMMH BEJIHYWHAMH, CTPOUTH
rpadyKi U3y4eHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BETUYMH;

® XapaKTepHU30BaTh CBOMCTBa TeJs, (PU3UYECKHE SBICHHUS M TMPOIECCHI, UCIOJIB3YS 3aKOH
COXPAaHEHHUsI SHEPTUH, 3aKOH BCEMHUPHOrO TATOTEHHMS, NMPUHLMI CYNEPIO3ULHUHA CHIL,
MIPUHIUI OTHOCUTEIBHOCTH ['anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBl OTPAXEHUs W MPEIOMJICHHS CBETA, 3aKOHBI COXPAHEHHUS 3apsSI0BOIO0 M
MAacCOBOTO YHMCEI TMpH SACPHBIX pEaklHsX, IMpH OSTOM JaBaThb CIIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3alMCHIBATH €M0 MaTEMATHUYECKOE BBIPAKEHHE;

® 00BSCHATH (PU3UUYECKHE MPOIECCHI U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYyaIlil
MPaKTUKO-OPUEHTHUPOBAHHOI'O XAPAKTEPA: BBISABIATH IPUUMHHO--CIIEICTBEHHBIE CBS3H,



CTpPOUTh OOBSICHEHHE M3 2—3 JIOTMYECKUX IIaroB € OMOpoil Ha 2-3 H3y4EHHBIX
CBOICTBa (PU3NUECKUX SBJIECHUHN, PU3NUECKUX 3aKOHOB MU 3aKOHOMEPHOCTEH;

epemaTh pacuéTHbIC 3a/1a4M (OMUPAOLIMECS Ha cUCTeMY U3 2—3 ypaBHEHUil), UCTIONb3Ys
3aKOHbI U (DOPMYIbI, CBSI3bIBAIOLIME (PU3MUECKUE BEIMYMHBL: Ha OCHOBE aHaU3a
yCIOBHA 3a/ladd 3alMChlBaTh KpAaTKOE YCJIOBUE, BBIABIATH HEJOCTAIOIIME WU
U30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIEC Ul PELICHHUS,
IIPOBOJAUTH PACUEThl U OLEHUBATh PEATUCTUYHOCTh TOJYYEHHOIO 3HAYCHUS
(bu3n4ecKoil BEITUUNHBI;

® pacro3HaBaTh MPoOJIEMbI, KOTOPbIE MOXXHO PEIIUTH MPU MOMOLIH (PU3NIECKUX METOJIOB,
UCTONb3Yysl OINHUCAHHWE MCCIEe0BaHMs, BBIACIATh IPOBEPSIEMOE IPENIOIOKEHNUE,
OLICHUBATh MPABUIBHOCTh MOpPsAKA MPOBEACHUS HCCICIOBAHUSA, JENATh BBIBOJBI,
MHTEPIPETHPOBATH PE3YIIbTAThl HAOIIOICHUH U OIIBITOB;

® [IPOBOJIUTH OMBITHI IO HAOIIOICHUIO (PU3UUECKUX SABJICHUN W (PU3NYECKUX CBOWCTB TEl
(u3ydyeHue BTOpOro 3akoHa HbIOTOHaA, 3aKOHa COXpAaHEHUs IHEPruu, 3aBUCUMOCTb
nepuoJia KojebaHuil NpyKMHHOTO MasgTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKHUHBI U
HE3aBUCHUMOCTH OT aMIUTUTYIbl MAJIBIX KOJeOaHUH, MPSIMOIMHEHHOE paclpoCTpaHeHNE
CBETa, pa3jIoKeHUE OEoro cBeTa B CIHEKTP, M3Yy4EHHE CBOWCTB H300pakeHUs B
IUIOCKOM 3€pKajie U CBONCTB H300pakeHHMs IpeaMeTa B COOHMparollel JMH3E,
HaOJIOZCHNE CIUIONIHBIX W JMHEWYaThIX CIIEKTPOB H3IYYEHHUS): CaMOCTOSITEIbHO
co0upaTh YCTAHOBKY M3 N30BITOYHOIO HA0Opa 000PYAOBaHUS, ONUCHIBATE X0/ ONBITA U
ero pe3ysabTaThl, POPMYITUPOBATH BHIBOKI;

® [IPOBOJIUTH IPU HEOOXOAMMOCTH CEpUI0 MPSAMBIX M3MEpPEHUH, Ompelenss cpeaHee
3HAYCHHE H3MepsieMOl BeluuuHbl ((POKYyCHOE paccTOsIHHE COOHMparoIiel JWH3BI),
000CHOBBIBATH BEIOOP Crioco0a M3MEpEeHHs (M3MEPUTEIIBHOTO MPHUOO0pa);

® [IPOBOJIUTH HCCIIEIOBaHHE 3aBUCHUMOCTEH (DU3MYECKUX BEIMYMH C HCIOJIb30BAHUEM
NpSMBIX HM3MEpPEHHH (3aBHCHMOCTh IyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HadaJbHOM CKOpOCTH, mepuoja KojeOaHMi MaTeMaTH4ecKoro
MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJla OTPAXCHHUS CBETa OT Yrja MaJeHUs U
yIila MpesIOMJICHHs OT yIJla MaJeHUs): IUIAHUPOBAaTh UCCIIEOBAHNE, CAMOCTOSTEIBHO
co0upaTh yCTaHOBKY, (HUKCHpPOBATh pE3yAbTaThl IOJIYYEHHOW 3aBHCHMOCTHU
¢u3nUeCKUX BEJIMYUH B BUJE TAOJNUI[ U TpadHKOB, JIENaTh BBHIBOJBI 10 pe3yiIbTaTaM
UCCIIeI0BaHMS;

®[IPOBOJIUTH KOCBEHHbIE H3MEpeHUs (u3NYecKuX BeNMYMH (CpeAHsAs CKOpPOCTh U
YCKOpEHHE Teja MPU PAaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOIO MaJCHHUS,
KECTKOCTh MPYXKUHBI, KOIDPUIMEHT TPEeHHsS CKOJIBKEHUs, MeXaHudeckas pabora u
MOIIHOCTh, 4YacTOTa M TNepuoja KojeOaHWH MaTeMaTHYeCKOro U MPYKUHHOTO
MasTHUKOB, ONTHYECKas cujiaa coOuparoumiel JMH3bI, pPAaJUOAKTUBHBIA (OH):
IUTAHUPOBATh W3MEPEHHUs, COOMpaTh HKCHEPUMEHTAIBHYIO YCTAaHOBKY W BBINOJIHATH
U3MEpPEHUs, cielys NPeAIOKEHHON MHCTPYKIMH, BBIYMCIATh 3HAYEHHE BEJIIMYMHBI U
AQHAJIM3UPOBATh TOJIyYEHHbIE pEe3yabTaThl C YYETOM 3aJaHHOM IOTPEIIHOCTH
WU3MEPECHUI;

ecoOiIoNaTh NpaBWIa TEXHUKM Oe30mMacHOCTH mpu paboTe ¢  J1abOpaTOpHBIM
000pyI0BaHUEM;

® pa3IM4yaTh OCHOBHBIC MPU3HAKU U3YYEHHBIX (PM3UUECKUX MOJIEJICH: MaTepuanbHas TOUKa,
a0bCoMIOTHO TBEpPAOE TENO, TOYEUHbI MCTOYHHUK CBETa, Jy4, TOHKas JIMH3A,
IUTaHeTapHasi MOJIeJIb ATOMA, HYKJIOHHAsl MOJIeJIb aTOMHOT'O 51/1pa;



® XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOUCTB
C OHOpOfI Ha HUX OIIMCaHHuA (B TOM YHUCIIC: COUAOMETP, AATUUKHU I10JIOKCHMUA,
pPacCTOSIHUA U YCKOPEHHUS, pPaKeTa, 9X0JI0T, OYKH, IEPUCKOT, (poToanmapar, ONTHYECKUE
CBETOBOJIbI, CIEKTPOCKOI, TO3UMETp, Kamepa BuibCcOHA), HCHONB3ysd 3HAHUS O
CBOICTBaxX (PM3MUECKUX SIBJICHHUM U HEOOXOAUMbIe (PU3MYECKHUE 3aKOHOMEPHOCTH;

® ICIIOJIb30BATh CXCMbI U CXCMATHYHBIC PUCYHKHW H3YUYCHHBIX TCXHHUUYCCKHUX yCTpOfICTB,
M3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB MPU PEIICHUU Yy4eOHO--
MPAKTUYCCKUX 3aa4, ONITHYCCKUC CXCEMbI IJI ITOCTPOCHUA H306pa)KeHHﬁ B IINIOCKOM
3epKajie ¥ cCOOMparolIel TuH3E;

®[IPUBOJIUTh MpHUMEPHl (HaXOAWTH WHPOPMALMIO O TpUMEpax) MPAKTUIECKOTO
WCIIONTh30BaHUS (PU3NUECKMX 3HAHUN B TOBCEIHEBHOW KH3HU Il OOecredeHus
0e30macHOCTH TpU OOpalieHHH C OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEeHHsI 370pPOBbsi U COONIOACHHUS HOPM DJKOJOTUYECKOTO TIOBEJICHUS B
OKpYXalollei cpeae;

® OCYILECTBJIATh TOUCK HHpopManuu (uzndeckoro coaepxkanus B HHTepHeTe,
CaMOCTOSITENIbHO (DOPMYNIHPYsI MOMCKOBBIA 3ampoC, HAXOAUTh IYTHU OIpeeTeHUs
JIOCTOBEPHOCTH TOJIyYeHHOM WH(POpPMALIMM Ha OCHOBE WMEIOIIUXCS 3HAHUW U
JOIIOJIHUTCIIbHBIX UCTOYHHUKOB,

® [ICII0JIB30BATh MPH BBIMOJHEHUU YYeOHBIX 3aJaHUil HaydyHO--TIOMYJISIPHYIO JHUTEpaTypy
(U3HYECKOTO COJEpKaHUs, CIPABOYHBIC MaTepUalbl, pPecypchl ceTu HHTepHeT,
BJIQ/IeTh MpHUEMAMH KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HUHPOpMALUU U3
OJIHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

® cO3/1aBaTh COOCTBEHHbIE NMMCbMEHHBIE U YCTHBIE COOOLIEHHSI HA OCHOBE MH(MOpPMALIUH U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COACpXKaHHs, MyOIMYHO TMPEICTaBIsATh
PE3YIbTAThI HpOeKTHOI\/'I HNJIN I/ICCJ'ICI[OBaTeJ'H)CKOI\/'I ACATCIBHOCTH, IIPU 3TOM I'PaMOTHO
WCIIOJIb30BAaTh M3YUEHHBIM MOHSATHUIHBIA ammapaT H3y4aemMoro pasjaena (U3UKA U
COMPOBOXKAATh BBICTYIUICHHWE TMpE3CHTAlMel ¢ Y4ETOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | I[IpakTuueckne
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. ®u3nka u e€ posib B NO3HAHUH OKPYKAKOLIEr0 MHPa
bu6nuorexa [IOK
1.1 ) - 2
M3HKa © Hayka O HpHpoae https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
MBHACCKHE BEMHHAMHbL https://m.edso00.ru/7f416194
bubmuorexa [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO]1 MO3HAHUS https://m.edsoo.ru/7fA16194
Hroro no pazueny 6
Pasnen 2. [lepBonayajibHbIe CBeAeHHS 0 CTPOEHMH BellleCTBA
bubmuorexa [IOK
2.1 1
CTpoenne peuiecTsa https://m.edsoo.ru/7f416194
29 JIBr>KeHUE M B3aUMOJICMCTBUE YaCTHI] 5 1 bubmuorexa [IOK
' BEIECTBA https://m.edso00.ru/7f416194
bubmuorexa [IOK
2. Ar 2
3 PETATHBIC COCTOHUA BetecTba https://m.edsoo.ru/7f416194
Hroro no paszueny 5
Pa3nen 3. /IBu:xeHMe M B3auMo/ieiicTBUE TeJl
bu6mmoreka [IOK
A M
3 CXAHITICCROC ABHICHAC 3 https://m.edso0.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 1 bu6nuorexa LIOK
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https://m.edsoo.ru/7f416194
bu6mmorexa [IOK

33 Cuna. Bupt cut 14 2 https://m.eds00.ru/7f416194
Wroro no pazneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubmuorexa [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 JlaBienne KuaKocTH > https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.3 ATMOChEPHOE NaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Htoro mo pazneny 21
Pa3nea 5. Pa6ora u MoIHoOCTh. JHEpPrus
bubmnorexa [JOK
>1 Pabora u monmocTs 3 1 https://m.eds00.ru/7f416194
bu6nuorexa LIOK
52 Hpoctte MexarH3MEI > L https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexanueckas sHeprits 4 . https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. TenoBble siBi1eHus
. bu6mmoreka [JOK
11 Crpoenue u cBOHCTBA BemecTsa ! https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
12 Tenmosste mponeccot 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DilekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DnexTpuueckue 3apsaabl. 3apsLKEHHBIE Tela 7 1 bubmmorexa [IOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuotexa [JOK
2.2 [locTosiHHBIN AIIEKTPUUECKUI TOK 20 1 7 htts://m.edsoo.ru/7f4181ce
bub6moreka [IOK
2. M 1 1.
3 ATHITHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 IJIeKTPOMATHHTHAs MH/IYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145
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9 KUIIACC

Kouun4yecTBo yacoB DJ1eKTPOHHbIE
Ne HanmMmenoBanue
(uudposbie)
n/ | pasgenoBuTeM  Bcer | Kourponbn = IlpakTuveck
o0pa3oBaTe/bHbIE
| nporpamMmel 0 ble padoThI ue padoTbl
pecypchbl
Pa3pen 1. Mexann4yeckue siBJIeHHUSA
Mexanndeckoe
bubmuorexa [IOK
JIBIDKEHUE U
1.1 10 1 https://m.edsoo.ru/7f41
CIOCOOBI €T0
a4ab
OIMCAHUS
Bzaumonelicteu bubmmorexa [JOK
1.2 20 1 3 https://m.edsoo.ru/7f41
€ Tell
ad4ab
3AKOHLL bubmuorexa [IOK
1.3 10 3 https://m.edsoo.ru/7f41
COXpaHEHUs
a4ab
Hroro no pazueny 40
Pa3znea 2. MexaHn4YecKHe K0JI€0AHUA H BOJHLI
MexaHn4eckue bubmorexa HOK
2.1 7 3 https://m.edsoo.ru/7f41
KoeOaHus
a4ab
but6mmoreka [IOK
Mexanunueckue
2.2 3 8 1 3 https://m.edsoo.ru/7f41
BOJTHBL. 3BYK 2436
Hroro no paszneny 15

Pa3znen 3. DiieKTpOMArHUTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI

DJIeKTPOMarHuT
Hoe Tolle I bubmuorexa [IOK
3.1 6 2 https://m.edsoo.ru/7f41
ANEKTPOMArHUTH
a4ab
bI€ BOJIHEI
Hroro no pazueny 6
Pa3znen 4. CBeToBbIE ABJIEHUS
3aKOHBI bu6mmorexa [IOK
4.1 pacrpocTpaHeHH 6 2 https://m.edsoo.ru/7f41
sl CBeTa adab
JInH3EI 1 bu6muoreka [IOK
4.2 ONTUYECKUE 6 3 https://m.edsoo0.ru/7f41
IPUOOPHI a4ab
4.3 Paznoxenue 3 2 bubmuoreka [JOK
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0eJIoro cBeTa B
CIIEKTP

Hroro no pazneny

15

https://m.edsoo.ru/7f41
a4ab

Pa3gen 5. KBaHTOBBIC SIBJICHUSA

Hcnyckanue n bu6numorexa [IOK
51 TIOTJIOIIIEHHE 4 1 https://m.edsoo.ru/7f41
CBETa aTOMOM adab
CrooeHIe bu6nmoreka [IOK
5.2 P 6 1 https://m.edsoo.ru/7f41
ATOMHOTO SI7Ipa 2436
SnepHbe but6mmoreka [IOK
5.3 alf 7 1 https://m.edsoo.ru/7f41
peartmn a4ab
Hroro no pazneny 17
Pa3znea 6. IloBTopuTe 1bH0-00001IAOINIT MOYJIb
[ToBTOpEHME U
00o0menne bubmuorexa [IOK
6.1 COJIEpKaHHS 9 2 https://m.edsoo.ru/7f41
Kypca (hU3HKH 32 ad4ab
7-9 knacc
Hroro mo pazneny 9
OBIIEE
KOJIMYECTBO
102 27
YACOB I1O

[TPOTPAMME
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