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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 10 ¢u3MKE Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE IIOJOXXKEHUH M TpeOOBaHWU K pe3yjbTaTaM OCBOEHHUSA Ha
0a30BOM YpOBHE OCHOBHOM 0O0pa3oBaTEIbHOM MpPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a takxke ¢ yuéTtoMm (enepanbHOU paboueld mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera « Ouzmkay.

Copepxanue mnporpaMMbl 1o (U3UKE HaNpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOM T'PaMOTHOCTH OOYYalOLIUMXCsl W OpraHU3alUi0 HU3Y4YCHHS
bu3MKM Ha JESITeNIbHOCTHOW OcHOBe. B mporpamme mo (u3uMke YYUTHIBAKOTCS
BO3MOXXHOCTH y4deOHOro mnpeamera B peanusanuu tpedoanuit ®I'OC OO0 «
IJIAHUPYEMBIM JIMYHOCTHBIM U METAaNpeJIMETHBIM pe3yibTaTaM OOyuYeHHS, a TakKe
MEXIIPEMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUs.

[Iporpamma mo (u3uKe ycTaHABIMBAET paclpejesieHne y4eOHOro marepuana
no rogaM oOydeHus (MO KiaccaM), MpejyiaraeT MPUMEPHYIO IMOCIeN0BAaTEIbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COACPKAHUSI U yUéTe
BO3PACTHBIX 0COOEHHOCTEN 00yYaroIuXCsl.

[Iporpamma mo ¢usmke paspaboTaHa C LETBI0 OKA3aHUS METOIUYECKOMN
MIOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duzrka SBISIETCS CHUCTEMOOOPA3YIOIIUM [JIsl €CTECTBEHHOHAYYHBIX YYEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SBJICHUH,
U3y4aeMbIX XUMHUEH, OMOJIoTHEeH, acTpoHOMHEH U Pusnueckoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KAapTUHY MHUpa, MNPEIOCTABISIET HauOoyee SICHbIC
oOpa3ibl MPUMEHEHHs] HAYYHOTO METOJa MO3HaHWUsS, TO €CTh Crocoba MOIydeHUs
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onna W3 riaBHBIX 3a1ad (U3UYECKOro OOpa3oBaHUS B CTPYKType oOIIero
o0pa3oBaHus COCTOMT B (HOPMHPOBAHUM €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
WHTEpEca K HayKe y 00yJaromuxcs.

Nzyuenue pusuku Ha 6a30BOM ypOBHE MPE/IOJIAraeT OBIAICHUE CIICTYIOIINMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAy4HO OOBSACHSTH SIBICHUS;

e OLIEHHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e HHTEPNPETUPOBATH JAHHBIE U UCIOJIH30BATh HAYYHBIE JOKA3aTEIbCTBA
JUTS1 TIOJTy4E€HUST BBIBOJIOB.

enmn w3ydyeHus GU3MKA Ha YPOBHE OCHOBHOTO OOINEro 00pa3oBaHUS
ompenenersl B Konmenmuu mpemnojaBanus yueOHoro mnpenmera «Dusuka» B
oOpasoBaTenbHbIX opranuzanusax Poccuiickoin @eaepaliuu, peaanu3yolnX OCHOBHbBIC
oO1ieo0pa3oBareyibHble  IPOrpaMMbl,  YTBEepKIAEHHOM  pemiennem  Kosuteruu
MunucrtepctBa mpocBeiieHuss Poccuiickoit denepanum (MpoTokoa ot 3 jmexadps
2019 r. Ne [1K48H).



Ieau n3zyyenus pusuku:

MpUOOpPETeHHE WHTEpeca W CTPEMJICHHS OOYYalIUXCSd K HAYIHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HWHTEIUICKTYaIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BHUTHE TPEICTABICHUH O HAYYHOM METOJE TMO3HAHUA W (HOPMHPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY)KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHNE HAYIHOT'O MHUPOBO33PCHHS KaK PE3ysIbTaTa M3yUYCHHUS OCHOB
CTPOEHUS MaTepUH M PyHIAMEHTAILHBIX 3aKOHOB (PU3UKH;

dbopMHUpOBaHUE TPEACTABICHUNH O ponu (QU3UKH UISI Pa3BUTHS JIPYTHUX
€CTECTBECHHBIX HAYK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE MIPEICTaBIICHUN 0 BO3MOKHBIX chepax Oymymei
npo(eCCHOHATBLHON JIESITEILHOCTH, CBA3aHHOW C (PU3MKOW, MOATOTOBKA K
JaNbHEUIIEMY OOYYCHHIO B ’TOM HAIPABJICHUU.

JlocTrkenue 3TUX Lened mporpaMmsl 1o (U3MKe Ha YpOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs 00eCTIEUMBAETCS PEIICHUEM CIEIYIOIINX 3a4a4:

PHOOPETCHNUE 3HAHUH O JTUCKPETHOM CTPOCHHMH BEIIECTBA, O MEXaHUYCCKUX,
TEIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
NPHOOPETCHHE YMCHHI OIMCHIBATH M OOBSCHATH (PU3MUCCKHE SIBJICHUS C
UCII0JIb30BAaHUEM TIOJTyYCHHBIX 3HAHUH;

OCBOGHHE METOJOB  pEHICHHS MNPOCTEHINUX  pacdy€THhIX 3aaad ¢
UCTIOJIh30BaHUEM buznyecKux MOJIETICH, TBOPYECKHUX u
NPaKTUKOOPUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMCHHI HAOIIOAATh TMPUPOIHBIC SIBJICHUS M BBIOJHATH OIBITHI,
nabopaTtopHble  pabOTBI HW  JKCICPUMEHTAIbHBIC  HMCCICAOBAHUSA C
UCTIOJIh30BaHUEM H3MEPUTEIBHBIX TPHOOPOB;

ocBOcHHE TIPUEMOB paboThl ¢ MH(popMamuel (U3UIECKOTO COJepKAHUA,
BKJIFOYass WH(POPMAIIMI0O O COBPEMEHHBIX IOCTI)KCHUAX (DU3WKH, aHAIH3 U
KPUTHYECKOE OICHUBAHUE HH(OPMAIIWH;

3HAKOMCTBO CcO cdepaMu npodecCHOHANBHOW JACATEIBHOCTH, CBI3aHHBIMH C
(bU3HUKOM, 1 COBPEMEHHBIMH TE€XHOJIOTHUSMU, OCHOBAHHBIMH Ha JTOCTHKCHHIX
buznuecKkon HaAyKH.

Ha wu3ydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoauTCs 238 "acoB: B 7 kimacce — 68 dacoB (2 daca B HENEm0), B 8
Kkiacce — 68 vacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B Henento).

[Ipennaraemserii B mporpamme 1o (pu3uke mnepedeHb J1abopaTopHBIX padoT U
OMBITOB HOCUT PEKOMEHIATEIbHBIN XapakTep, YUYUTEINb JieJlaeT BhIOOP MPOBEACHUS
7abopaTOpHBIX pabOT W OMBITOB C YYETOM WMHAMBUAYAIBHBIX OCOOCHHOCTEH
o0y4Jaromuxcs, CHUCKAa 3KCIEPUMEHTAIbHBIX 3aJaHui, MpejlaraéMblX B paMKax

OCHOBHOI'O I'OCYAapCTBCHHOI'O 3K3aMCHa I10 CI)I/IBI/IKC.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paszznen 1. ®u3uka u e€ poJib B IO3HAHMHU OKPYKAKOIIEr0 MHPA.

®usuka — Hayka o Ipupozge. fBineHus npuponsl. PU3UYECKUE SBICHU:
MEXaHWYECKHUE, TEMIIOBBIE, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeaMuMHbL. M3Mepenue Qusnyeckux BenuuuH. Dusznueckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoiHasi cicTeMa €IMHULI.

Kak ¢wu3uka u Jpyrue ecTeCTBEHHbIE HAyKM HM3Yy4alT MpPUPONY.
EcTecTBeHHOHAYUYHBIM METOJl TMO3HAHMS: HAOMIOJAEHUE, TOCTAHOBKA HAYYHOI'O
BOMPOCA, BBIABUKEHUE TUIOTE3, SKCIEPUMEHT MO MPOBEPKE THUIOTE3, OOBSICHEHUE
Habonaemoro sBieHus. Onucanue GU3NUecKuX SBJICHUN ¢ TOMOIIBIO MOJIEeH.

Jemoncmpayuu.

1. MexaHHuYeCKHUE, TEIJIOBBIE, JIIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usnueckre NpubOpPbl M TpolEeAypa MPsIMbIX HW3MEPEHUN aHaOTOBBIM U

U (GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimot.
1. OmpeneneHue 1EHBI JCTECHUS MKaTbl U3MEPUTEIHHOTO TTPUOOpA.
2. M3MepeHune pacCTOSTHUM.
3. M3mepenue o0bEMa )KUAKOCTUA U TBEPAOTO TeENa.
4. OrmpeneneHue pazMepoB MaJIbIX TEIL.
5. M3mepeHune TteMmmeparyppl OpPU IIOMOIIM YKUJIKOCTHOIO TEPMOMETpA U
JNaTYrKa TEMIIEPaTypPhl.

6. IIpoBenenue wuccienoBaHus NO IMPOBEPKE THUIIOTE3bI: NAJBHOCTh IOJIETA
HIapvKa, MyIIEHHOTO TOPU30HTAIBHO, TeM OOJIbIIEe, YeM OOJbIlle BHICOTA
IIyCKa.

Pa3znea 2. IlepBoHayajibHbIE CBeJeHHUSI 0 CTPOCHUH BellecTBA.

Crpoenne BemiecTBa: aTOMBl M MOJIEKYJbl, HX pa3Mmepbl. OmbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JBrmxenue wyactuy BemectBa. CBSA3b CKOPOCTHM JIBMDKEHMSI YacTHI C
TeMIiepatypoil. bpoyHoBckoe nBwxkeHue, auddysus. B3anmomelcTBue YacTHIl
BEILIECTBA: IIPUTSYKEHUE U OTTAIIKUBAHHUE.

ArperaTtHble COCTOSHMS BEIIECTBA: CTPOCHUE TIa30B, >KUAKOCTEH M TBEPABIX
(kpucTaIMUeckux) Ten. B3auMoCBA3bp MeXAy CBOMCTBAMM BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX W MX ATOMHOMOJEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Hemoncmpauuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysun.



3. HaOmronenue siBineHui, 0ObSICHSIIOMMUXCS MPUTSHKEHUEM UM OTTATKUBAHUEM
YaCTHUI] BELIECTBA.
Jlabopamophuie padomot u onvimot.
1. OrleHKa TUaMeTpa aToMa METOJIOM PsJIOB (C UCIOIb30BaHUEM (poTorpaduit).
2. OnbITHI 110 HAOJTIOJEHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUII MOJICKYJISIPHOTO MPUTSIKEHUS.
Paznen 3. /IBu:kenune u B3anMoaeiicTBHe TeJl.
Mexannyeckoe JABWKEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBMIKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM JBWXKEHUU. Pacuér mytu u
BPEMEHU JIBUKEHUS.
SBnenne wuwHepUUHM. 3aKOH HHEpUUHU. B3auMoaeicTBHE Ten Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH JIBMXKEHUS Tell. Macca kak Mepa MHEPTHOCTH Tena. [oTHOCTh
BemecTBa. CBs3b INIOTHOCTH C KOJMYECTBOM MOJICKYJI B €IMHUIIE 00bEMa BEIIECTBA.
Cuna kak XapakTepuCTHKa B3aumojeicTBusa Ten. Cuna ynpyroctd M 3aKOH
I'yka. M3mepeHue cuiibl C MOMOIIBIO JUHAMOMETpA. SIBII€HUE TITOTEHUS U Cuja
TsokecTd. Cuila TsKeCcTH Ha Jpyrux IiaHetax. Bec tena. HeBecomocTs. CrnoxkeHue
CWJI, HAIpaBJEHHBIX MO OJHOW mNpsAMoil. PaBHomelcTByromas cui. Cuiia TpeHus.
Tpenue CKOIbKEeHUSI U TPEHUE TTOKOs. TpeHre B IPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenune MexaHUYECKOTO IBUYKEHUS Tea.
2. H3MepeHHe CKOpOCTH NMPAMOJIUHENHOTO ABUKEHHS.
3. HaOmronenue siBjeHUs MHEPIIUH.
4. HaOmroneHnne u3MeHeHHs] CKOPOCTH TP B3aUMOJICHCTBUU Tell.
5. CpaBHEHHE Macc M0 B3aUMOJIEHCTBUIO TET.
6. Cilo’)keHue CUJI, HalPaBJICHHBIX 110 OJHOM MPSIMOM.
Jlabopamopnuie pabomot u onvimot.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBIKEHHS (IIApUKa B KUIKOCTH,
MOJIETN DJIEKTPUUYECKOTO aBTOMOOUIIA U TaK Jajee).

2. Ompenenenne cpeaHed CKOPOCTU CKOJBbKEHHA Opycka WM IIapuka IIo
HaKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTb pacTshkeHus (medopmarun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITBl, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTH CHIIBI TPEHHUSI CKOJIbKEHHS OT
BECa TEJa U XapakKTepa CONPUKACAOUIUXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHue TBEpaAbIX TeJl, dKUIKOCTEH U ra3oB.

HaBnenue. CriocoObl YyMEHBIIEHUS U yBEJIWYEHUs AaBieHud. JlaBieHue rasa.
3aBUCUMOCTh JIaBJIeHHWs Tra3a OT o0BbEMa, Temmeparypsl. llepenavya nmaBieHus
TBEPABIMM TEJIAMHU, KUJIKOCTSIMH W Ta3zamu. 3akoH Ilackans. IIHeBMaTnueckue
MalllUHbl. 3aBUCUMOCTb JaBJEHUSA KUJIKOCTU OT TIIyOuHbl. ['HIpocTaTHdecKuii
napagokc. CooOuaromuecs: cocyibl. [ ' napaBnnyeckue MeXaHu3Mbl.



Atmocdepa 3emsun u arMmochepHoe naaBieHue. [IpuyuHBI CylIeCTBOBaHUSA
Bo3ayuiHOM o6onouku 3emiu. Omnwit Toppuuermu. M3mepenue atmocdepHOro
JaBieHUs. 3aBUCUMOCTh aTMOC(HEPHOr0 JaBJIEHHUS OT BBICOTHI HAJl YPOBHEM MOpS.
[TpuOops! 1151 U13MEpeHUst aTMOCHEPHOTrO TABICHUS.

JlelicTBrE KXUAKOCTU M ra3a Ha IIOIPYKEHHOE B HUX Teno. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHL.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmaromuecs cocyabl.

I'mppasinueckuii npecc.

[IposBnenue nelcTBUs aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTbD BBITAJIKMBAIOLIEH CUJIbI OT 00bEMA MOTPYKEHHOW YaCTH TeNa U

IS L S o B

MJIOTHOCTHU JKUJIKOCTH.

PaBeHCTBO BBHITAIKMBAIOIICH CUIIBI BECY BRITECHEHHOMN KHUIKOCTH.

8. YcnoBue MUiaBaHUs Tell: IJIABaHUE WIM TOTPY’KEHUE Tel B 3aBUCHUMOCTU OT
COOTHOIIEHUS TUIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnuie padbomut u onvimot.

1. HccnenoBanue 3aBHCHUMOCTH Beca Teja B BOjAE OT 00bEMa MOTPYXKEHHOU B

~

AKUJKOCTh YaCTHU Tea.
2. OmnpenenieHWe  BBITAJIKHMBAIOIIEH  CUJIbL,  JEHCTBYIOIIEN  Ha  Telo,
NOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKHBAIOLIEH CUIIBI, IEUCTBYIOLIEH Ha TEJIO B
AKUJKOCTU, OT MAcChl TeJA.

4. OmnpIThl, JEMOHCTPUPYIOIIUE  3aBUCUMOCTh  BBITAJIKUBAIOIIEH  CHIIBI,
NEUCTBYIONIEH Ha TEJIO B JKMJIKOCTH, OT 00bEMa MOTPYKEHHON B JKHIKOCTD
YacTH Tejla U OT INIOTHOCTH KUAKOCTH.

5. KoHcTpyHnpoBanue apeomMeTpa Uil KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHE

€€ TpPy30IM0AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTb. JDHEpPrusi.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocTbie MexaHW3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBmio
paBHOBecHus phruara. [I[puMeHeHne npaBuiia paBHOBECHS pblyara K OJI0Ky. «30710TOe
npaBuiio» Mexanuku. KIIJ[ mpocteix Mexanu3MoB. I[IpocTbie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannyeckass dHeprusa. KuHernueckas W NOTEHIMAIbHAS  DHEPTUSL.
[IpeBpaiienre OAHOTO BUJa MEXAaHUUYECKON SHEPruH B JPYrod. 3aKOH COXpPaHEHHS
SHEPrUH B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie padbomot u onvimeot.



1. Omnpenenenue padOThl CHIIBI TPEHUS IPU PABHOMEPHOM JABMKEHUH Tejla MO
TOPU30HTAJILHOM ITOBEPXHOCTH.

2. Hccnenosanue yciaoBHM paBHOBECHUS pblyara.
N3mepenue KII/ HaKIIOHHOM MIJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHMSI MEXAHUYECKON DHEPIUU.

8 KUIACC

Pa3znen 6. TenioBble sIBJICHUS.

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHM  CTPOCHUS
BelecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJ. OmNbIThl, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, SKUAKOTO M Tra3000pa3HOrO0 COCTOSHUN  BEIECTRBA.
Kpucrannuueckue u amopdusie tena. OObICHEHHUE CBOMCTB Ta3oB, XKUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJOXKEHUN MOJICKYISIPHO-KUHETUYECKOM TEOpHUH.
CmauuBaHue U KanWUISIpHBIE siBIeHUA. TemIoBoe pacuiupeHue U CKaTue.

Temneparypa. CBsizb TeMmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBHKEHUS
gactull. BHyTpeHnsss osHeprus. CnocoObl U3MEHEHUS BHYTPEHHEH DHEPTUH:
TEeryIonepeaadya U coBepiieHrne padoTel. Buapl Temionepesayu: TeionpoBOIHOCTD,
KOHBEKIIUS, U3JTyYEHUE.

KoanuecTBo TemnoThl. YIenbHas TEIIOEMKOCTh BelecTBa. TemiooOMeH U
TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIIOBOro Oananca. [ImaBneHue u oTBepaeBaHUE
KpUCTAJUTMYECKUX BEIECTB. Y enbHas TerioTa IaBiieHus. [lapooOpasoBanue u
koHneHcanus. Mcnapenwe. Kunenue. VYaenpHas Termiora mapooOpa3oBaHUS.
3aBUCHMOCTH TEMIIEPATyPhl KUIICHUS OT aTMOC(EPHOTO TaBICHUS.

BrnaxuocTs Bo3myxa.

DHeprus TOIIuBa. Y AelbHas TEIJIOTa CrOpaHMUs.

[Tpunnumer pabotel  TermoBbix aBuratenedt KIIJ[ TemmoBoro amBurarens.
TernoBble IBUTAaTENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUM B TEIUIOBBIX MPOIIECCaX.

Jemoncmpavuu.

1. HaOmronenne 6poyHOBCKOTO JIBHUKEHUS.

Ha6monenne nuddysun.

HabGmoneHne siBJCHUNM CMaYMBaHUS M KalTWJUIIPHBIX SBICHUH.

Hab6momeHne TermioBoro pacmpeHus TEl.

N3meHneHne naBieHHMs] rasa NpH W3MEHEHWH OO0BbEMa M HArpeBaHWM WIIH
OXJIaXKJICHHUU.

[IpaBuita u3MepeHust TeMIEpPaTypshl.

Bunpr Temionepenayn.

OxnaxieHre TIPu COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHMH pab0OThl BHEIITHUMH CHUJIAMH.

LAl
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10. CpaBHEHHE TEIUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

11. HabGnronenue kumneHusl.

12. HaGnroieHre mocTOSTHCTBA TeMIEpaTyphl IPU TUIABICHUHU.

13. Mojien TEIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie padomut u onvimot.

1. OmnbITHI IO OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTIKEHHUS.

2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM WJIM caxapa.

3. OneITel MO HAOJIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH u

TBEPIBIX TEIL.
4. OmpejeneHue JaBJIeHUS BO3yXa B OasIOHE HITIPUIIA.
OMBITHI, IEMOHCTPUPYIOIIHUE 3aBUCUMOCTD JIaBJICHUS BO3/1yXa OT €ro o0bhéMa
Y HarpeBaHUs WIN OXJIAXKICHUSI.

6. IlpoBepka rumoTe3bl JIMHEHHON 3aBUCUMOCTHU JIJTUHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

7. HaGmronenue wW3MEHEHUST BHYTPEHHEHW OJHEPruM Tela B pe3yjbTaTe
TEIJIonepe1auu U paboThl BHEITHUX CHIL.

8. HccnemoBaHue sBJIICHHS TEIUIOOOMEHAa TMPU CMEIIUBAHUU XOJOJTHOW M

ropsiueu BOJIBI.

9. OmnpeneneHne KOJIUUECTBA TEIUIOTHI, ITOJTYUYEHHOT'O BOJIOM MPU TEMI000OMEHE

C HarpeThIM METAJUNIMYECKUM LUIUHIPOM.

10. OnpeneneHue yaenbHON TEMI0EMKOCTH BEIIECTBA.

11. MccnenoBanue mpolecca UCIIapeHus.

12. OnpenieeHne OTHOCUTEIBHOM BIIAYKHOCTU BO3AyXa.

13. OnpeneneHue yAenbHOM TEIUIOTHI IJIaBICHUS JIbJIA.

Paznen 7. DinekTpuyeckre 1 MATHUTHBIE SIBJICHUS.

OnexkTpuzanus Tel. JlBa pojaa dJEeKTpUUYECKUX 3apsanoB. BzaumopelcTBue
3apsKeHHBIX Ted. 3akoH KylioHa (3aBUCMMOCTD CHJIbI B3aUMOJICHCTBUSA 3apsiKEHHBIX
TE€J OT BEJIMYMHBI 3aPSII0B U PACCTOSHUS MEKY TEJIaMM ).

Onektpuueckoe moje. Hanpsx€HHOCTh 3iekTpuueckoro mnoisa. [lpuHuun
CYNEpPHO3ULUHU dIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsgoB. DJIEMEHTapHBIA SJIEKTPUUECKUN 3apsl.
Crpoenue atoma. [IpOBOIHUKM U AURIIEKTPUKU. 3aKOH COXPAHECHUS IJIEKTPUUYECKOTO
3apsaa.

ONEKTpUYECKUA TOK. YCJIOBUS CYHIECTBOBAaHHUS DJIEKTPUYECKOrO  TOKA.
HNctounnkn TOCTOAHHOTO TOKa. JIEHWCTBUS AJIEKTPUYECKOrO TOKa (TEIIoBOE,
XUMUYECKOE, MAarHUTHOE). DIIEKTPUUECKUM TOK B KUJKOCTAX U razax.

Onektpuueckas  uenb. Cuia  Toka.  DJNEKTPUYECKOE  HaIpSKEHUE.
ConpoTuBieHHUE MPOBOIHUKA. Y ICIBHOE COMPOTUBIICHUE BellecTBa. 3akoH OMa s
ydacTka uenu. [locnenoBarenbHoe U mapauieIbHOE COEANHEHUE MPOBOIHUKOB.



Pabora u wMomHOCTh 3aekTpuueckoro Toka. 3akoH Jlxoymsa—Jlenna.
DNEeKTpUUECKUEe LENU U MOTPEOUTENN IEKTpUUYecKoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTossHHBIE MarHUTHL. B3auMoAeMCTBUE MOCTOSHHBIX MAarHUTOB. MarnuTHoe
nosje. MarauTHoe noJie 3eMJIM U €ro 3HaUY€HHE JJIs )KU3HU Ha 3emuie. OnbIT OpcTena.
MarauTtHoe 1oJie JIEKTPUIECKOro Toka. [[puMeHeHne 3J1eKTPOMarHuToB B TEXHUKE.
JlelicTBM€ MArHUTHOTO TOJs HA TMPOBOJHUK C TOKOM. OJIEKTPOJBUTaTEIb
MOCTOSSHHOTO  TOKa. Mcmosib30BaHWE — AIEKTPOJABUTATENCd B  TEXHUYECKHX
YCTPOMCTBAaX U Ha TPAHCIIOPTE.

OnbiTel @apajes. SBieHue 3aeKTpoMarHuTHOW uHAyKHuu. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CniocoOsbl MOJTy4YEeHUS AIEKTPUYECKOU SHEPIUH.
DNEeKTPOCTAaHIIMU HAa BO3OOHOBIISIEMBIX HUCTOUYHUKAX DHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.

JIBa pojia 3JIEeKTPUYECKUX 3apsII0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEJl.
YCTpPOMCTBO U IEMCTBUE JIEKTPOCKOTIA.

DJIEKTPOCTATUYECKAS] MHTYKIIUA.

3aKOH COXpaHEHUS JICKTPUUECKUX 3apsiI0B.

[TpoBOIHUKH U AUBIEKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.

HMCcTOYHMKH TTOCTOSIHHOT'O TOKA.

L 0 N ok WD E

JlencTBUs 3JIIEKTPUYECKOTO TOKA.

. DJEKTPUYECKUN TOK B KHUJIKOCTH.

. I'a30BbIl pa3zps.

. I3Mepenune cuiibl TOKa aMIepMETPOM.

. I3Mepenune 3J1eKTpUUeCKOro HanpsKeHUsT BOJIbTMETPOM.

. PeoctaTt 1 MmarasuH COIpOTHUBIICHUMN.

. BzaumoiencTBrue NoCTOSSHHBIX MarHUuTOB.

. MonennpoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MMOJIOCOB MAarHUTA.

. MoaenrpoBaHre MarHUTHBIX ITOJIEH OCTOSIHHBIX MArHUTOB.

. OneIT DpcTena.

. MaruuTHoe noJjie Toka. DJIEKTPOMAarHuT.

. JIeicTBHE MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

. DJEKTpOABUTATEb MOCTOSIHHOTO TOKA.

. UccrnienoBanue siBIICHUS 3JIEKTPOMAarHUTHOW WHIYKIIHH.

. OnbrTel @apajes.

. 3aBUCUMOCTh HalpaBJICHUS MHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBCHHSI.

25. DJIEKTPOT€HEePATOP NOCTOSIHHOI'O TOKA.
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Jlabopamopnuie padbomot u onvimeot.



OnpiThl 1O HAOMIOACHUIO JJNEKTPU3alMM TEJl HUHAYKUMEH U 1pH

COMPUKOCHOBEHHH.

2. HccnenoBanue JEUCTBUSL DIEKTPUYECKOTO TOJISI HAa TPOBOJHUKU H
JTUAJICKTPUKH.

3. COopka u npoBepka pabOThl AAEKTPUUECKOM IIEMU MTOCTOSTHHOTO TOKA.

4. V3mepeHue U peryIupoBaHUE CUIIbI TOKA.

5. HM3MmepeHue u peryaupoBaHue HaMPSKEHUS.

6. HMccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, HAYIIETO 4Yepe3 pPe3UucTop, OT
COTNPOTHUBJICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

7. ONBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh JJIEKTPUUYECKOTO COMPOTUBIICHUS
IIPOBOJIHUKA OT €rO JIJIUHBI, TUIONIAU TONIEPEYHOT0 CEUCHHUS U MaTepHaa.

8. IlpoBepka mpaBWia CIOXEHUS HANPSKEHUH TIPU  TOCIEIOBATEIBHOM
COCIMHEHUHU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia s CWIbl TOKa NpPHU MapalieTbHOM COEJUHEHUU
PE3UCTOPOB.

10. Onpesienienre paboThl IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOP.

11. OmpeiesieHre MOIIHOCTH AJIEKTPUUECKOr0 TOKA, BBIACISIEMON Ha PE3UCTOPE.

12. UccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA, HAYLIETO 4Yepe3 JaMIIOYKy, OT
HaIpsDKEHUS Ha HEl.

13. Onpenenenne KIIJI narpesarens.

14. UccnemoBanre MarHUTHOTO B3aUMOJEHUCTBUS MOCTOSTHHBIX MarHUTOB.

15. I3yyeHne MarHuTHOTO TOJISl MOCTOSIHHBIX MArHUTOB MIPH UX O0BEAUHEHUH U
pa3lielICHHH.

16. MccnenoBanue AeCTBUS 3JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPENKY.

17. ONbBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbl B3aMMOJICHCTBUSL KATYIIKU
C TOKOM U MarHuta OT CHJIbl TOKA M HAIPAaBJIEHUS TOKA B KaTylIKE.

18. I3ydeHue AeiCTBUSI MArHUTHOTO MOJIS1 HA TPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u n3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. U3mepenune KIIJI anexTpoaBuratenbHON yCTAaHOBKHU.

21. OOBITBl TO HKCCIEIOBAHUIO SABJICHUS AJIEKTPOMArHUTHONM HWHIYKUUH:
UCCJIE0OBaHNE U3MEHEHHI 3HaUYEHUS U HAlIPaBJIEHUS UHAYKIIMOHHOTO TOKa.

9 KUIIACC

Pasznen 8. Mexanuueckue siBJIeHHUSs.

Mexanndyeckoe JABWKEHHE. MarepuanbHas Touka. Cucrema  oTcyérTa.
OTHOCHUTEIBLHOCTh MEXaHWYECKOrO0 JIBM)KCHHS. PaBHOMEpHOE MNpSIMOJIMHEWHOE
nBkeHrue. HepaBHoMepHOe mpsiMoJuHEHHOe aBWKeHHe. CpemaHsss U MTHOBEHHas
CKOPOCTb T€J1a P HEPABHOMEPHOM JBUKECHHUM.

VYckopenue. PaBHOyckopeHHOe TpsAMosiMHElHOoe JBHxkeHue. (CBoOOIHOE
nagenue. OneITe! [ ammies.



PaBHOMEepHOE [BMXKEHHME MO OKpYy>KHOCTH. llepuong u uacrota oOpalleHwHs.
JluneniHas u yrioBas CKOpoCTH. LIeHTpOoCTpEMUTENBHOE YCKOPEHHUE.

Ilepsriit 3akoH Herotona. Bropon 3akon HeroroHa. Tperuit 3akoH HproToHA.
ITpuHIUI Cynepno3uLyU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: CHJIa TPEHHSI CKOJBXEHHS, CUja
TPEHUS MOKOs, IPYTUe BUABI TPEHUS.

Cuna TSKECTM M 3aKOH BCEMUPHOIO TATOTEHUA. YCKOpEHUE CBOOOJHOIrO
nageHus. JIBmkenue maHeT BOkpyr Connpa. IlepBas kocMmuueckass CKOpPOCTb.
HesecoMocTs u neperpysku.

PaBHoBecue matepuanbHOM TOukH. AOCOMOTHO TBEpPHOEe Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpaleHuss. MOMEHT cuiibl. LIeHTp TsKeCTH.

Nmnynec Ttena. M3meHeHne ummynbca. Mmnynbc cuibl. 3aKOH COXpaHEHHUS
UMITyJIbCa. PEaKTUBHOE IBUKEHUE.

Mexanudeckasi pabota U MOUTHOCTb. PaboTa cuil TsHKECTH, YIPYTOCTH, TPEHUS.
Cs3p sHeprun u pabotel. [loTeHImanbHas »>HEprusi Tena, MOAHSITOrO HaJ
NOBEPXHOCTHIO 3eMiM. lloTeHmanpHas 3Heprus cxkartod npyxkuHbl. KuHernueckas
sHeprus. TeopeMa O KMHETHYECKOM SHEPIrUM. 3aKOH COXPAaHEHUS MEXaHWYECKOM
SHEPIHH.

Jemoncmpayuu.
1. HaOmronenne MeXaHMYECKOTO IBHXKCHHS Tejda OTHOCHUTEIBHO Pa3HBIX Tell
OTCYETA.

2. CpaBHEHHME NyTel W TPACKTOPUM [BWKEHUS OIJHOTO W TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIMHEMHOTO JIBHKEHHS.
HccnenoBanre npu3HakoB PaBHOYCKOPEHHOIO JIBHXKECHUSI.

HaGmronenne nBr>keHHs Tea Mo OKPYKHOCTH.

o U~ W

HabGmronenrne MexaHW4YeCKUX SIBICHUHM, MPOUCXOJANIUX B CHUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBU)KEHUU OTHOCUTEIBHO
KaOuHeTa (QU3HKH.
7. 3aBUCUMOCTb YCKOpPEHHMS Teja OT MacChl Tela W JEUCTBYIOIIEH Ha HEro
CHUJIBI.
8. HaOmronenue paBeHCTBA CHIT PU B3aUMOJICUCTBHUH TEII.
N3Mmenenue Beca Tenia npu yCKOPEHHOM JBHKCHUMU.
10. [lepenaya nmnyibca npu B3aMMOAEHUCTBUAU TE.
11. [IpeoOGpazoBanus SHEPTUN NTPU B3aUMOJICHCTBHUH TETI.
12. CoxpaHeHHEe UMITyJIbca IPU HEYPYTrOM B3aUMOJEHCTBHH.
13. CoxpaHeHHe UMITyJIbca IPU aOCOOTHO YIIPYTOM B3aUMOJIEUCTBUHU.
14. HaGmronenne peakTUBHOTO JIBYKCHHUS.
15. CoxpaHEHHE MEXaHUYECKOM SHEPIUU MPU CBOOOIHOM MaICHUHU.
16. COXpaHEHHE MEXAaHMYECKOW SHEPIruM NpPU JABWKECHUU Teja MOJ JCHCTBUEM
MPYKUHBL.



Jlabopamopnuie padomot u onvimeot.

1. KoHcTpynpoBanue TpakTa sl pa3roHa W JAdbHEWIIETO PaBHOMEPHOTO
JBIDKECHUSI IIIAPUKA WUITU TEJICXKKU.

2. OmnpeneneHure cpeaHEed CKOPOCTH CKOJIBXEHUSI Opycka WU JABUKEHUS
11apyKa 110 HaKJIOHHOM IIJIOCKOCTH.

3. OmpeneneHue YCKOpPEHHUsI Tella NPU PABHOYCKOPEHHOM JBHXKEHUH I10
HAKJIOHHOM TIOCKOCTH.

4. HccnenoBaHne 3aBUCHUMOCTHM IYTH OT BPEMEHM NPU PABHOYCKOPEHHOM
NBIKEHUH 0€3 HayaJdbHOW CKOPOCTH.

5. IlpoBepka THUMIOTE3bl: €CIM TMPU PABHOYCKOPEHHOM JBIDKCHUU 0e€3
HAYaJIbHOM CKOPOCTH TYTH OTHOCSTCA KaK psii HEUYETHBIX 4YHUCEI, TO
COOTBETCTBYIOIIUE MTPOMEKYTKHA BPEMEHU OJUHAKOBBI.

6. HccrnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUSI OT  CHJIbI
HOPMAaJIbHOT'O JaBJICHUSI.

Omnpenenenue kodphuiMeHTa TPEHUS CKOJTBXKEHUS.

8. OnpeneneHue )kECTKOCTU NPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JBIKCHHUH Teja IO
TOPU30HTAILHOMN MMOBEPXHOCTH.

10. Onpenenenue pabOThl  CWJIBI  YIPYrOCTH TMPU TMOABEME Tpy3a C
UCIIOJIb30BaHUEM HETIOJIBHKHOTO U MOJIBHYKHOTO OJIOKOB.

11. I3ydeHnue 3aKoHa COXpaHEHHUS IHEPTUH.

Pa3znen 9. Mexann4yeckne KoJ1e0aHUA U BOJIHBI.

Konebarensnoe neukenne. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHH: Mepuo,
4acToTa, aMmIUINTyAa. MareMaTuyeckuil W TNPYKUHHBIM MadaTHUKU. [IpeBpaineHue
SHEPIUH NpPH KOJIEOATEIBHOM JIBUKEHUU.

3aTyxarouue KoJ1e0aHusl. BrinyxaeHHbIE KOJIeOaHus. Pe3onamnc.
Mexannueckue BoJiHbl. CBOKMCTBAa MEXaHMYECKUX BOJIH. [Ipo/1onbHBIE U TTONIEPEYHbIE
BOJIHBL. J[JIMHA BOJIHBI M CKOPOCTh €€ pacnpocTpaHeHUs. MexaHMYecKHe BOJHBI B
TBEPJIOM TeJI€, CEUCMUYECKUE BOJIHBL.

3Byk. I'pomkocTs 3Byka u BbicoTa TOHa. OTpakenue 3ByKka. MHubpasByk u
YIBTPa3BYK.

JHemoncmpayuu.

1. HaOmronenne kosieOaHUNA Ten IOA HEUCTBUEM CWIIBI TSDKECTH W CHIIBI
YOPYTOCTH.

Hab6mronenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGmroieHre BRIHYKICHHBIX KOJISOAHUH B pe30HAHCA.
PacnpocTpanenne npooJibHbIX U MTONEPEYHBIX BOJIH (HA MOAEIH).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKyCTHYECKHIN PE30HAHC.

o Uk~ w N

Jlabopamopnuie padbomot u onvimeot.
1. OmnpeneneHue 4aCTOTHI M IEpHoa KojieOaHW MaTeMaTHIECKOTO MasiTHUKA.



2. OmnpenenieHre 4acTOThI ¥ IEpHoJia KOJeOaHUM MPYKUHHOTO MasSTHUKA.

3. HccnenoBaHue 3aBUCMMOCTU Tepuoa KOJIeOaHUN MOJBEIICHHOTO K HUTH

rpy3a OT AJIMHBI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH NEPUOIa KOJI€OAHUMN MPY>KMHHOTO MasSTHUKA OT
Macchl Ipy3a.

5. IlpoBepka HE3aBUCUMOCTH IMepuoa KojeObaHuW Tpy3a, MOABEHICHHOTO K
HUTH, OT MAacChl Ipy3a.

6. OnbITHl,  JEMOHCTPHUPYIOIIME  3aBUCUMOCTh  Iepuoja  KoJieOaHMi
NPY>KUHHOT'O MasiTHUKAa OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. W3Mmepenne yckopeHusi CBOOOIHOTO MaICHUS.

Paszpnen 10. Di1eKTpOMarHuTHOE 10JIe ¥ JJIEKTPOMATHUTHbIE BOJHBI.

DJIEKTPOMAarHUTHOE noJie. DJIEKTPOMArHUTHBIE ~ BOJIHBI. CaoiicTBa
AJEKTpOMAarHuTHHIX BOJH. Illkama »iaekTpoMarHUTHBIX BOJH. lcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DnekTpoMaruuTHas mpupoaa cera. CkopocTh cBeta. BosiHOBBIE CBONMCTBA
CBETA.

Jemoncmpayuu.

1. CBOMCTBA 2JIEKTPOMAarHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. M3yyeHme CBOWCTB AJIEKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOHMIBHOTO

TenedoHa.

Pa3nen 11. CBeToBBIE SIBJICHUSA.

JlyueBast mogenb cBera. Mctounuku cBera. [IpamMoaMHENHOE paclpOCTpaHEHUE
ceera. 3atMeHuss ComHua u JlyHel. Otpaxkenuwe cBera. Ilnockoe 3epkanio. 3akoH
OTpa)KE€HHUsI CBETA.

[Ipenomiienne cBeta. 3akoH TmpenoMiieHUs cBeTa. l[lomHoe BHYTpeHHEE
OoTpakeHHe cBeTa. Vcnosb30BaHHUE MOTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX
CBETOBOJAX.

JIunza. Xona mydeit B muH3e. OnTudeckas cuctema Qgoroamnmnapara, MUKpOCKOTa
U Teneckona. ['na3 kak ontuyeckas cucreMma. biim3opykocTs U 1alnbHO30PKOCTb.

Paznoxxenne Oemoro cBera B croekrp. Omnbitel  HbtoTona. CroxeHue
CIIEKTpaJbHBIX UBETOB. J(Ucmepcus cBeTa.

Jemoncmpayuu.

[IpsAmMonrHEHOE pacIPOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tonyuenne n300pa>keHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

OnrTryeckuil CBETOBOLI.

Xop nydelt B coOuparoiieit JIMH3e.

XO0JI Tydell B pacCEenBAIOLIEH JIMH3E.
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8.
9.

[Tony4yenue n3o0paxxeHNi ¢ TOMOUIBIO JHH3.
[Tpunnun peiictBus oToanmnapata, MUKpOCKONA U TEJIECKOIIA.

10. Moxaens riasa.

11. PaznoxeHue 0eioro cBeTa B CIEKTP.
12. [lomyuyeHue Genoro cBeTa Mpu CIIOKEHUU CBETa Pa3HBIX 1[BETOB.

Jlabopamopnuie padomot u onvimot.

1.

HccnenoBanue 3aBUCHMOCTH yria OTpPa)XXEHUS CBETOBOTO Jyya OT YyrIJia
najeHusl.

N3yuyenue xapakTepucTuk u300paxxeHus: IpeIMeTa B IJIOCKOM 3epKaJle.
HccnenoBanue 3aBUCUMOCTU yIjla MPEIOMJIEHHS CBETOBOTO Jiyda OT YyrIJia
najieHus Ha TPAHULE «BO31YX—CTEKIIO».

[Tonyyenune n3o00paxeHuit ¢ TOMOLIBI0 COOUPAIOIIECH JTUH3BI.

Omnpenenenue (HOKYCHOTO pPacCTOSTHUS M ONTUYECKOW CHIIBI coOMparoleit
JUH3BI.

OnbITHI IO Pa3NIOKEHHUIO OEJIOT0 CBETA B CIIEKT.

OnpIThl MO BOCHPHUSTUIO 1IBETa MPEAMETOB IMPU MX HAONIOJACHUU uepe3
I[BETOBBIC (DHIIHTPHI.

Pa3znen 12. KBaHTOBbBIC SIBJICHHS.

Omnwitel Peszepdopna m mmanerapHas mozenb atoma. Mogenb aroma bopa.
HcnyckaHue 1 norjomeHne ceera atromoM. KBaHThl. JInHeHyaThle CIIEKTPBI.

PagnoaktuBHOCTh. Anbda, O6era- u ramma-uznydeHus. CTpoeHHE aTOMHOIO
anpa. HykioHHas mozens aToMHOro sigpa. M3oromnsl. PagnoakTUBHBIE IPEBPALLECHHUS.
Ilepuon nmosrypacnazsa aTOMHBIX SIIED.

SnepHble peakuuu. 3aKOHBI COXPAaHEHUsS 3apAIOBOIO M MacCOBOrO YHUCEIN.
OHeprusi cBsi3M aTOMHBIX saep. CBs3b Macchl M SHEpru. Peaknuu cuHTE3a U
nenenus saaep. Ucrounuku sueprun CoJiHLa U 3BE3.

Snepnas oHeprernka. JeHCTBUS paguOAaKTUBHBIX HW3JYYCHUHW Ha KUBBIE
OpraHU3MBlI.
Jemoncmpayuu.

1
2
3
4.
5
6

CrexTpsl U31y4YEeHUS U MOTIIOMICHUSI.

CrexTpsl pa3IHYHbIX Ta30B.

CrnekTtp Bogopoa.

HaGmonenne TpekoB B kamepe Bumibcona.

PaGota cuérurka HOHU3UPYIOMIHNX U3TYICHHM.

Perucrtpanus uznmydeHus: IpupoOIHBIX MUHEPATIOB U MTPOIYKTOB.

Jlabopamopnuie padbomot u onvimot.

1.
2.

3.

Habnronenre CIutoNIHbIX ¥ THHEWYAThIX CIIEKTPOB U3TyUCHUS.
HccnenoBanne TpeKOB: U3MEPEHUE YHEPTUH YACTHIIBI IO TOPMO3HOMY ITyTH
(mo ororpadusim).

N3mepenne paanoakTHBHOTO (OHA.

IToBTOPHUTEILHO-0000 1A I MOTYJIb.



[ToBTOpUTENHEHO-0000AIOIMN MOAYJb MPEIHA3HAUEH JUJIl CUCTEMATU3alui U
000011IeHHs] MPEIMETHOTO COJEpPKAaHUS U ONbITa JEATEIbHOCTH, MPUOOPETEHHOIO
Py HU3YYEHUM BCEro Kypca (HU3UKHU, a Takxke s MOATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY 3K3aMeHy MO0 (u3uKe s 00ydyaromuXxcs, BbIOPABIIMX 3TOT
y4eOHBII npeaMer.

[Ipy uU3yyeHHUH JAHHOTO MOJIYJS PEANTU3YIOTCS M CHUCTEMATU3UPYIOTCS BHJIbI
NEeSTENbHOCTH, HA OCHOBE KOTOPBIX OOECHEYMBAETCS JOCTUKEHUE MPEIMETHBIX U
METalpeIMETHBIX  IJIAHUPYEMBIX  pe3ysibTaToB  oOydeHus,  (opmupyercs
€CTEeCTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOCHHME HAyYHBIX METOAOB HCCIIEJOBaHUS
SBJICHUN TPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATH (U3NUYECKHUe
ABJICHUS, TPUMEHAS TOJy4YeHHble 3HAHWA, pemarb 3ajayd, B TOM YHCIE
KayeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIUANBHO EATENbHOCTHBIA XapakTep AAHHOTO pasjelia peanu3yercs 3a
C4€T TOT0, 4TO OOYYaIOIIHECs BBIMOIHAIOT 3a1aHUs], B KOTOPBIX UM IpejiaraeTcs:

HAa OCHOBE TIOJYYEHHBIX 3HAHMA paAcCMo3HaBaTh H HAYYHO OOBACHSITH
duznueckue sIBICHHS B OKpYXKaIOIeH TPUPOJIe U OBCEIHEBHON KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METOJbl MCCIEAOBAHMS (HU3UUYECKUX SBJICHUH, B TOM
quclie sl IPOBEPKU TMIIOTE3 U MOJTYUYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh Hay4yHbIE OCHOBBI HauOojiee BaXKHBIX JOCTUKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HapUMep, MPaKTUYECKOTO HUCIOJIb30BaHUS Pa3IUYHBIX HCTOYHUKOB
HHEPruM Ha OCHOBE 3aKOHa MPEBpPAILEHUS U COXpPaHEHHUS BCEX M3BECTHBIX BHUJIOB
SHEPTUU.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA ITPOI'PAMMBLI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue Qpu3nMKu Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs HAMPABIEHO Ha

JOCTH)KEHUE JIMYHOCTHBIX, METANpEeIMETHBIX W TPEAMETHBIX 00pa3oBaTEIbHBIX
PE3yJIbTATOB.

B pesynbrate uzyuenus GpuU3MKu Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs Y

oOyyarorerocss OynyT chOpMUpPOBaHBI CIEAYIONIME JIMYHOCTHBIC PE3YyJIbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIUTAHUS:

— MPOSIBIICHHE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
bu3nUecKol HAyKH;

— [IEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB;

2) rpa:KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX TPOOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHECHHEM JOCTHKCHUU
buzuky;

— OCO3HAHHME BAXHOCTH MOPAIBHO-ITUYECKUX MPHUHIIMIOB B JACATEIbHOCTU
Y4E€HOTI0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS:

— BOCHPUATHE AICTETHUUYECKUX KauyecTB (U3MYECKOM HayKu: €€ TapMOHHYHOTO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT'0 MO3HAHUSA:

— OCO3HaHHWE IIEHHOCTH (U3NYECKOW HAyKHM KaK MOIIHOTO WHCTPYMEHTa
MMO3HAHUS MHPA, OCHOBBI PA3BUTHUSA TEXHOJOTWW, BAXKHEUIIEH COCTABISIONICH
KyJIbTYpPBI;

— pa3BUTHME HAy4YHOH JIOOO3HATENBHOCTH, MHTEpPECa K MCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) popmupoBaHus KyJbTYPHI 310POBbS M IMOLMOHAJIBHOI0 0J1ArONOYYHA:
— OCO3HaHUE IIEHHOCTH 0e30MacHOro oOpa3a JKU3HU B COBPEMEHHOM
TEXHOJOTHUYECKOM MHUpPE, BaXXHOCTH TMPaBWJI 0OE30MacHOTO TOBEICHUS Ha
TPAHCIIOPTE, HA JOpPOTaX, C DJICKTPUYECKUM U TEIUIOBBIM OOOpYJOBaHHEM B
JOMAlTHUX YCIOBUAX;

— c(hOopMUPOBAHHOCTH HaBbIKa pedIeKCHUHU, TPU3HAHUE CBOETO MpaBa HA OMIMOKY
1 TAKOTO0 )K€ MpaBa y IPyroro 4eaoBeKa;

6) TPy10BOr0 BOCIIMTAHMS

— AKTUMBHOE YYacTHE€ B PEIICHUWU MPAKTHYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alyu, ropojia, Kpas) TEXHOJIOTUYECKON U COIMaIbHOMN
HaIpaBJICHHOCTH, TPEOYIOIIMX B TOM YHUCJE U (PU3NYECKUX 3HAHUIA;

— HUHTEpEC K MPaKTUYECKOMY U3Y4YEeHUIO npodeccui, CBSI3aHHbIX C (U3UKOM;



e 7)3K0JIOrHYECKOr0 BOCIIUTAHUSA:

e — OpUEHTaIlUs HAa MNpUMEHEHUE (PU3MYECKUX 3HAHUW JUIs pelieHus 3aaad B
o0JlacTU OKpYXKalollled cpejpl, IUIAaHUPOBAHUS TOCTYNKOB M OICHKH UX
BO3MOJKHBIX MOCJEACTBUN [T OKPYKAIOIIEH CPEeJIbl;

e — OCO3HaHUE TIJIO0ABHOIO XapakTepa ASKOJOTMYECKUX MpoOJieM U MyTed Hux
pelieHus;

e 8) aganTauMu K H3MEHAKIIMMCS YCJOBHSIM COIHAJIBHOH M NPHPOIHOM
cpeabl:

e — MOTPEOHOCTH BO B3aUMOJCHCTBUM MIPHU BBIMOJIHEHUU UCCIICIOBAHUN U MPOEKTOB
(bu3MYeCKON HAMPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JAPYTHX;

e — TIOBBIIIEHWE YpPOBHSA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
NS TENbHOCTD;

e — MOTPeOHOCTh B (H)OPMUPOBAHUM HOBBIX 3HAHWI, B TOM 4HcCie (HOPMYIHPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bl O PU3MUECKUX 00BEKTaX U SBJICHUAX;

e — OCO3HaHUE ACPUIUTOB COOCTBEHHBIX 3HAHHI M KOMIIETEHTHOCTEH B 0OJacTH
buzuky;

e — IUTAHUPOBAHUE CBOETO PAa3BUTHS B MPUOOPETCHUHN HOBBIX (PU3UUECKUX 3HAHUH;

e — CTPEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aWUMOCBSI3HM MPUPOJIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJIB30BaHNEM (U3HUECKUX 3HAHUI;

e — OIICHKAa CBOMX JIEWCTBUA C Y4YETOM BIUSHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYKHBIX TJI00AJIBHBIX MMOCIIEICTBHIA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbprate ocBOEHUS MpOrpamMMbl 0 GU3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanuss y oOydaromierocs Oyayr cpopMHpOBaHBl MeTalpeIMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE TIO03HABATEIbHBIC YHUBEpCAIbHbIC YUeOHBIC IEUCTBUS,
KOMMYHUKATHBHBIE  yHHBEpPCAJbHBIC  y4eOHBIC  JICUCTBWS,  PETYJISITHBHBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble JJoruueckue 1eicTBUS:

e BBUBIATH UM  XapaKTEpHU30BaTh CYIIECTBEHHBIC IIPHU3HAKH OOBEKTOB
(sIBJIEHUI);

e YCTAaHABJIMBATH CYIIECTBCHHBIH IPHU3HAK KiIacCU(DHUKAIIMK, OCHOBAHUS IS
000011IeHNs 1 CPAaBHEHHS,

e BBIABISATH 3aKOHOMEPHOCTH W MPOTUBOPEYHUS B paccMaTpUBaeMbIX (akTax,
JAHHBIX U HAOJIFOJCHUSAX, OTHOCSAIINUXCS K (PU3NUECKUM SIBIICHUSIM;

e BBIBIATH NPUYUHHO-CIICACTBEHHBIC CBS3M TMPU HM3YYEHHH (DU3NMUECKUX
SIBIICHUW W TMPOIIECCOB, JIeJIaTh BBIBOABI C MCIOJb30BAHUEM JECAYKTUBHBIX U



WHAYKTUBHBIX yMO3aK/IIOUEHUH, BBIABUTATh THUIIOTE3bl O B3aMMOCBS3IX
bU3UYECKUX BEINYNH;

CaMOCTOSITETTFHO BBIOMPATh coco0 perieHus yueOHOW Qu3nveckor 3aaadu
(cpaBHEHHE  HECKOJIBKMX  BapUaHTOB  peElIeHHs, BbIOOp  Haumbosee
MOIXO/ISIIIEr0 ¢ YYETOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble ucciie0BaTe/ILCKIE JEHCTBUS

UCII0JIb30BaTh BOMPOCHI KaK UCCIEI0BATEILCKUI HHCTPYMEHT MO3HAHUS;
OPOBOAUTH MO CAMOCTOSATENBbHO COCTABICHHOMY IIJIAaHY OIBIT, HECIOKHBIN
(¢u3nueckuii SKCIEpPUMEHT, HeOOJbIIOe HCCIAeJOBaHUE  (PUIUYECKOTO
SBJICHUS,

OLICHMBATh HA MPUMEHUMOCTh U IOCTOBEPHOCTh MHPOPMALIHIO, TTOJYUCHHYIO
B XOJI€ MCCJIE/IOBAHUS UITU DKCIIEPUMEHTA;

CaMOCTOATENbHO (POpMYNIMpOBaTh OO0OOIIEHUS U BBIBOABI MO PE3YJbTaTaM
NpOBEAEHHOTO HAOIOAEHMS], OIIbITA, UCCIIEAOBAHUS;

IPOrHO3UPOBATh  BO3MOXKHOE  JlajbHEHIIee  pa3BUTHE  (PU3MYECKUX
IPOLIECCOB, & TAK)KE BBIABUTATH MPEINONOXKEHUS 00 UX Pa3BUTHUHU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

NPUMCHSATH Pa3IMYHbIC METOJbI, HHCTPYMEHTBI M 3alpOChl MPHU IOUCKE U
orOope wWHPOpPMAIMHM WM JAaHHBIX C YYETOM TMPEIJIOKEHHONW ydeOHOMH
dusngecKo 3a1aum;

aHAJIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH HHPOPMAITHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHNUS;

CaMOCTOSITETILHO ~ BBIOMPATh  ONTUMAIBHYIO  (QOpPMYy  TNpEACTaBICHUS
MHPOPMAIH ¥ WILUTIOCTPUPOBATH pPellaeMbIe 3a]]a9i HECIOKHBIMU CXEMaMH,
auarpaMMamMu, HHOW rpaduKoi U uX KOMOWHAIIUSMHU.

KomMmyHuKkaTHBHBIE YHUBEPCcAIbHbIE YUeOHbIe 1eificTBUS:

B XOJe OOCYXJeHHUs YdeOHOro Marepuajia, pe3yJbTaToB JabopaTOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYXTaeMO TEMbI U
BBICKA3bIBaTh WJICW, HAIICIICHHBIE HA pEIICHHUE 3a/ladyd W MOJJCpKAHUE
0J1aroxenaTebHOCTH OOIIEHUS;

COTIOCTABJISITh CBOM CYXACHHS C CYXICHHUSMU JAPYTUX YYACTHUKOB JUANIOTA,
0OHapyKUBATh PA3IMUUE U CXOJACTBO MMO3UIIHI;

BBIP@YKaTh CBOIO TOUKY 3PECHHS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;

MyOIMYHO TPEJCTABISATh PE3yJbTAThl BBIIOJTHEHHOTO (DPU3NYECKOTO OIbBITa
(9KCIIEpUMEHTA, UCCIIEI0BAHMS, TPOCKTA);

MOHUMATh W HMCTOJB30BaTh MPEUMYIIECTBA KOMAaHIHON W WHIUBHUIYaJTbHOM
paboThI MPU PEeIICHNH KOHKPETHON (DU3UIECKOM TPOOIIeMBbI;

MPUHUMATH TIEJIM COBMECTHOM NIEITeTbHOCTH, OPTaHU30BBIBATh JEHCTBUS 110
e€ MOCTIKEHHIO: PaCIpeleNaTh PO, 00CYKIaTh MPOIECCH W PE3yJIbTaThI
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTOJICH;



BBIMOJHATh CBOIO YacTh pabOThI, JOCTUras KAayeCTBEHHOTO pe3ysbTaTa IO
CBOEMY HAIIPABJICHUIO U KOOPAMHUPYS CBOU JIEHUCTBUS C IPYTHMMH 4YICHAMU
KOMAaH/bl;

OLICHMBATh KayeCTBO CBOET0 BKJIaJa B OONIMI MPOAYKT IO KPUTEPHUSM,
CaMOCTOSATEIBHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJEHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC JCHCTBUS

Camoopranusanus:

BBISIBJISTH MPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYallUAX, TPEOYIOIUX IS
perieHust Gu3NUECKUX 3HAHUM;

OpPUEHTHPOBATbCA B  PA3JIMYHBIX  MOAXOAAX  MPUHATHS  pPELICHUU
(MHIMBUIyalIbHOE, NPUHATHE pEIICHUS B TPYIINe, NPUHITHE pPEIICHUM
TPYIIION);

CaMOCTOSATEJILHO COCTABIIATH QJITOPUTM pEeIIeHUs (PU3UYECKON 3aJaud WU
IUIaHA HCCJIEIOBaHUS C YYETOM MMEIOIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATH MpEJIaracMble BApUAHThI PEIICHUI;
JieNaTh BBIOOP UM OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLIMOHAJIbHbIH HHTEJJICKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallUH W MPEAaraTh IJIaH €€ N3MEHEHHUS;
OOBSACHATh  NPUYUHBI  JOCTHKEHUS  (HEJOCTIKEHMS)  pe3yJbTaToB
NeSTEeBHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBIIIOJIHEHUS
(bu3MUeCcKOro uccae0BaHMUs WIH MPOEKTA) HA OCHOBE HOBBIX OOCTOSITENILCTB,
U3MEHMBIIMUXCS  CUTyallui, yCTAaHOBIEHHBIX  OIMHUOOK,  BO3HUKIIUX
TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM;

CTaBUTH ceOs HA MECTO JAPYroro 4eioBeKa B XOJE Cropa WA JUCKYCCHUU Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY APYTOro;
pU3HABaTh CBOE MPaBO HA OMIMOKY MpHU pemieHnd GU3NUeCcKuX 3a7a4 Wid B
YTBEPIKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IPABO APYIrOTO.

HNPEAMETHBIE PE3YJIBTATBI

K koHiy oOydenuss B 7 Kjiacce nNpelIMEeTHbIE Pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BATh MOHATHUSA: PU3NUECKUE U XUMHUUYECKHUE SIBICHUS, HaOIO/ICHHE,
AKCIIEPUMEHT, MOJENb, THUIIOTE3a, CAMHUIIBI (PU3NYECKUX BEIMYUH, aTOM,
MOJIEKYJa, arperatHble COCTOSIHUSI — BemecTtBa  (TBEpPAOE,  KHUIKOE,
razoo0pasHoe), MEXaHMYeCKOe IBH)KeHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
NpSIMOJIMHEWHOE), TpaeKTOpUs, PaBHOJCUCTBYIOIIAs cuia, Jaepopmanus
(ympyrasi, miiacTuueckas ), HeBeCOMOCTh, COOOIIAOIIUECS] COCY/IbI;



paznuuath sBieHus (qud@ys3us, TEIIOBOE IBIKEHHE YacTHUI] BeEIECTBa,
PaBHOMEpPHOE  JBUKECHHE,  HEPAaBHOMEPHOE  JIBUKEHHE,  HWHEpLHS,
B3aMMOJICCTBUE TE€JI, PABHOBECHUE TBEPIBIX TEJI C 3aKPEIUIEHHOM OCHIO
BpalllCHUs, TIepeladya AABICHUS TBEPIABIMU TEIaMH, KUIKOCTAMHU U ra3aMu,
aTMoc(pepHOE JaBJICHHME, IUIaBaHUE TeJ, NPEBPALICHUS MEXaHUYECKOU
SHEPIruM) MO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PUBHUECKOE SIBJICHUE;

pacrio3HaBaTh  MPOSIBICHUE  W3YUYCHHBIX  (U3WYECKUX  SBICHUU B
OKpY)KaloleM Mupe, B TOM 4YHClIe (Pu3nyecKkue SIBICHUS B MPUPOJIE:
IpUMEPhl JBUXKEHUS C Pa3IUYHBIMU CKOPOCTSIMHU B KMBOM U HEXKUBOU
npupojae, ACUCTBUE CWIIBI TPEHUS B MPUPOJIE U TEXHUKE, BIUIHUE
aTMOC(EpHOT0 JaBJICHUs] Ha >KUBOM OpraHu3M, IJIaBaHUE PhIO, phlUarud B
TEJIe 4YeJOBEeKa, MPHU 3TOM IEPEBOAMTH MPAKTHUUECKYIO 3ajady B Y4YEOHYIO,
BBIICJISITh CYIIECTBEHHbBIE CBOMCTBA (MTPU3HAKU) (DU3UUYECKUX SIBICHUM;
OMHUCHIBATh W3YUYEHHBIE CBOMCTBA TeNl M (U3UYECKUE SBICHUS, UCIONIb3YS
dbuznveckue BeIUYUHBI (Macca, 00bEM, TIJIOTHOCTh BEIIECTBA, BPEMS, MyTh,
CKOPOCTb, CPEAHSsA CKOPOCTh, CHJIa YNPYTOCTH, CUJIa TSKECTHU, BEC TeEIa,
cuja TpeHUs, JaBlieHue (TBEPIOro Tela, KUIKOCTU, ra3a), BRITAIKUBAIOIIAS
cuija, MeXaHuuyeckas paboTa, MOIIHOCThb, IIJIEYO CHJIbI, MOMEHT CHJIBI,
KO UIIMEHT T0JIE3HOTO  JIEWCTBHUSI MEXaHW3MOB, KUHETHYecKas U
NOTEHIIMANIbHAS ~ JHEPrus), TMpPU ONHCAHUM TMPABWIBHO TPAKTOBATh
(u3MUECKHUI CMBICI MCIIOJIb3YEMbIX BEJIMYWH, UX O0003HAYCHUS U €IUHUIIBI
¢u3MueckuX BEIMYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOIIUE JIAHHYIO
¢u3MUecKyl0 BETUYMHY C JPYTUMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YYECHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIHYUUH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3UYECKHUE SBICHUS H MPOLECCHI,
UCIIOJNIb3YS TIpaBuja CIOXKEHUsI CU (BIOJb OAHOM MpsAMoii), 3akoH ['yka,
3akoH [lackams, 3akoH ApxuMena, NMPaBUJIO paBHOBecHsl pbhldara (0i0Ka),
«30JI0TO€ IIPABWJIO» MEXAHUKHU, 3aKOH COXPAHCHUS MEXAHWYECKOM SHEPIUH,
IpU 3TOM JaBaTh CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3aMUCHIBATH €O
MaTeMaTH4ECKOE BBIPAXKEHNUE;

OOBSACHATHh (PU3UYECKHUE SIBICHUS, TPOIECCHl U CBOMCTBA TEJ, B TOM YUCIE U
B KOHTEKCTE CUTyalluld MPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CIICJICTBEHHBIE CBS3M, CTPOUTH OOBSCHEHHE M3 1—2 JTOTHYECKUX
mIaroB ¢ Omopod Ha 1-2 W3Y4YeHHBIX CBOWCTBA (PUBMUYECKHUX SBICHUM,
du3HUeCKNX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacu€THble 3ajauu B 1—2 NelCTBUS, UCIOJIb3Ysl 3aKOHBI U (DOPMYIIBI,
CBs3bIBaIOIINE (PU3NYECKHE BEIMUYMHBI: HA OCHOBE aHajiM3a YCIOBUS 3aJlauu
3alUChIBATh KpPAaTKOE YCJIOBUE, MOJACTABIATh (U3UYECKUE BEIUYUHBI B
dbopMynbl M NPOBOAUTH PACUYEThl, HAXOAUTH CIHPaBOYHBIC JIaHHbIE,



HEOOXoIMMblE Uil  peuleHus  3ajay, OLEHUBATh  PEATUCTHYHOCTh
MOJIYYeHHOU (PU3NYECKOI BEIHUNHBI;

pacro3HaBaTh MPOOJIEMBbI, KOTOpblE MOXKHO pEIIUTh MPU  MOMOIIN
(bU3UYECKUX METOJ0B, B ONMMCAHUU HCCIEIOBAHUS BBIACISATH MPOBEPSiEMOE
npeAnoiokeHue (TUnoTe3y), pa3iniyath U UHTEPIPETUPOBATH MOJYUCHHBIN
pe3yabTaT, HaXOAuTh OIMOKKM B XOJI€ OMbITA, JAENaTh BBIBOJLI IO €r0
pe3ynbTaTam;

POBOJIUTH OMBITHI M0 HAOIIOJEHUIO (PU3UYECKUX SIBICHUN WU (PU3NUECKUX
CBOMCTB Tei: (HOPMYJIMPOBATH MPOBEPSEMBbIC MPEANONOKEHUSI, COOUPaATh
YCTAaHOBKY M3 MPEIJI0KEHHOro 00OpYyJIOBaHUs, 3alKUChIBATh XOJ ONbITA U
dbopMyIHUpOBATH BHIBOJIHI;

BBITIOJIHSITh MPSAMbBIE U3MEPEHUST PACCTOSIHUS, BPEMEHHU, MAcCChl Tesia, 00bEéMa,
CHUJIbl M TEMIIEpAaTyphl C HCIOJIb30BAHUEM aHAJOTOBBIX W IU(GPOBBIX
npuOOpoOB, 3amKCHIBaTh I[OKAa3aHUS NPUOOPOB € Y4YETOM  3aJlaHHOMN
a0COJIOTHOM MOTPEITHOCTH U3MEPEHUH;

POBOAUThH MCCJEIOBAHHE 3aBUCHUMOCTHU OJIHOM (DU3MYECKOM BEIUYMHBI OT
JIPYrol C UCIOJb30BAaHUEM TMPSAMBIX HW3MEPEHUN (3aBUCUMOCTH IYTH
PAaBHOMEPHO JBIIKYIIETOCS TeJia OT BPEMEHH JIBUKEHUS TeJla, CUJIbI TPCHHS
CKOJILKEHMSI OT Beca TeJjla, KadecTBa OOpaOOTKM MOBEPXHOCTEH Tel u
HE3aBUCUMOCTH CHJIBI TPEHMsSI OT IUIOIIAINA CONMPUKOCHOBEHMS TEJN, CHJIBI
YIPYrOCTH OT YIJIMHEHHS TPY>KUHBI, BBITAIKUBAIOIIEH CHIBI OT 00BbEMa
NOTPY>KEHHON YaCTH Tella U OT IJIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJa, OT IJIYOWMHBI, Ha KOTOPYIO IOTPYKEHO TEeJ0, YCIOBUH
IUTaBaHUSl TeJ, YCJIOBHI paBHOBECHsA pbluara W OJIOKOB), y4acTBOBAaTh B
TUTAHUPOBAHUU Y4E€OHOTO MCCIEeI0BaHMsI, COOMPATh YCTAHOBKY M BBITIOJIHSTH
U3MEpEHUs, CIenys TMPeIIOKEHHOMY IUIaHy, (UKCHUPOBATH PE3yJIbTaThI
MOJIYYCHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJE MPEAJIOKEHHBIX
TabJIUIl ¥ TPaUKOB, A€NaTh BEIBOABI IO PE3yIbTaTaM MCCIIEIOBAHUS;
IPOBOAUTh KOCBEHHBIE W3MEpPEHUS (PUBHUECKUX BEIWYUH (TUIOTHOCTH
BEILECTBA JKUJIKOCTU U TBEPAOrO Tejla, CUJIa TPEHUS CKOJIbKECHUS, JaBICHUE
BO3/lyXa, BBITAIKMBAIOUIAs CHJIa, [JEUCTBYIOIIAsh Ha TMOrPYXKEHHOE B
KHUJIKOCTH TEN0, KOIPDUIIMEHT MOJIE3HOTO IEUCTBUS MPOCTHIX MEXaHU3MOB),
cieaysd NpPeaioKEHHOM HWHCTPYKIMU: TPU BBIINOJHEHHUH HW3MEPEHUU
coOupaTh IKCIEPUMEHTAIIBHYIO YCTAHOBKY M BBIYHCIISATH 3HAUYEHUE MCKOMOM
BEJIMYUHBI;

coOI0aTh TPaBIJIa TEXHUKUA OE30MacHOCTH MpU paboTe ¢ J1adopaTOpPHBIM
000pyT0BaHUEM;

YKa3bIBaTh MPUHIIMIIBI 1€UCTBUSA MPUOOPOB U TEXHUUYECKUX YCTPOICTB: BECHI,
TEPMOMETpP, AUHAMOMETP, COOOLIAIOUIMECS COCYyIbl, OapoMeTp, phlyar,
MOJABUKHBIN U HETOJBUKHBINA OJI0K, HAKIIOHHASI TUIOCKOCTH;



XapaKTepu30BaTh  NPUHLIMIBL  JEUCTBHS  M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOICTB C OMNOPOM Ha HX oOnucaHus (B TOM YHCIE:
MOJAIIWIHUAKY,  YCTPOMCTBO  BOAONPOBOAA, THAPABIMYECKUH  Mpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOW HACOC, APEOMETP), UCIOJb3Ysl 3HaHUS O
CBOMCTBaxX (PU3MYECKUX SIBJICHUN M HEOOXOAMMBbIE (DU3MYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJIUTH NPUMEPHI (HAXOIUTh UHPOPMALIMIO O IPUMEPaX) MPAKTHUECKOTO
UCIIOJIb30BaHUS  (PU3MYECKUX 3HAHUM B TOBCEIHEBHOW KU3HU JUIS
oOecrieueHus: 0€30MaCHOCTH MPHU OOpaIeHUH ¢ MPUOOpPAMU U TEXHUYECKUMHU
YCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbsI U COOIOACHHUS HOPM 3KOJIOTHUYECKOTO
MOBE/ICHMSI B OKpYKaloUIeH cpelie;

OCYHLIECTBJISITh  OTOOpP UCTOYHUKOB HWH(popmanuu B VHTepHere B
COOTBETCTBHM C 3a/IaHHBIM MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLIUXCS
3HAHUM W NOyTEM CpaBHEHUS  PA3NIMYHBIX HCTOYHHMKOB  BBIJICIATH
uHbOpMaIIMIO, KOTOpasi SBISETCS MPOTUBOPEUYMBOM WIM MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh IPHU BBIMOIHEHUM YYEOHBIX 3aJlaHUil HAYYHO-TOMYJSPHYIO
auTepaTypy (U3MUECKOro COJIepKaHHs, CIPABOYHBIE MaTepUalibl, PECypChl
cetu UuTepHer, BiuageTh NpuUéMaMU  KOHCIIEKTHPOBAHUS  TEKCTa,
npeodpa3zoBaHus HHPOPMAIMHU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE 2—3 HCTOYHUKOB HH(pOpMAIMK (PU3NUYECKOIO COJIEP)KAaHUSA, B TOM
qucie MyOJINYHO JieNaTh KpaTKue COOOILIEHHUS O pe3yabTaTaX MPOEKTOB WIN
y4eOHBIX HCCIIEJJOBAHMM, MPU 3TOM T'PAMOTHO HCIIOJIb30BATh H3YyUEHHBIH
HNOHATUHHBIA anmapaT Kypca (HU3UKH, COINpPOBOXKIATh BBICTYIUICHUE
MIPE3CHTAlNEN;

OpU BBHIMOJIHEHWU YYEOHBIX MPOEKTOB M HCCIENOBAaHUI pachpenensiThb
00s3aHHOCTH B TIpYIE B COOTBETCTBUU C IIOCTABJICHHBIMHU 3aJ]auaMH,
CIEINTh 3a BBIIOJHEHUWEM IUIAHA JEHCTBUM, aJeKBaTHO OLICHUBATh
COOCTBEHHBI  BKJaA B  JCITEIbHOCTh  TPYIIbI,  BBICTpPAUBaTh
KOMMYHHUKaTHBHOE B3aUMOJICVCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xonmy oOydenust B 8 kiacce mpeaMeTHbIC pe3yiabTaThl Ha 0a30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

VCMOJIb30BAaTh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKCHUE
aTOMOB W MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTALUIMYECKUE U
aMopdHBIe Tella, HACHIIEHHBIH U HEHACBHIIICHHBIA MMap, BIAKHOCTh BO3yXa,
TeMIlepaTypa, BHYTPECHHSS SHEPrus, TEIUIOBOM JIBUTaTeNib, 3JIEMEHTAPHBIN
BJICKTPUYECKUIN 3apsifl, SJICKTPUUYECKOE I0JIe, TPOBOJHUKU U TUDJICKTPUKH,
MOCTOSTHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE T10JIE;



paznuuath sIBIICHUS (TEIJIOBOE paCIIMpPEHHE W CXKaThe, Terionepeaaya,
TEIJIOBOE PaBHOBECHE, CMauyMBaHHUE, KAMWUISIPHBIC SBJICHUS, HCIAPEHHUE,
KOHJICHCAIlUs, TIUIABJICHUE, KpHUCTAM3anus (OTBEpAECBaHUE), KUIICHHUE,
Terionepeaaya (TemIonpoBOAHOCTh, KOHBEKIIUS, U3IYUEHHUE ), IICKTPU3ALIUS
T€J, B3aUMOJICHCTBHUE 3apsiiOB, JACHCTBUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJICCTBHE MArHUTOB, JEWCTBHE MarHUTHOTO TIOJISI Ha
IPOBOJIHUK C TOKOM, OJJICKTPOMAarHWTHAasT WHAYKIMSA) IO OMHUCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JTaHHOE
(u3nuecKoe ABICHUE;

pacrio3HaBaTh  MPOSIBIICHUE  W3YYEHHBIX  (U3WYECKUX  SBJICHUM B
OKpYXKalolieM Mupe, B TOM 4HCle (u3nyeckue sIBICHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSHXKEHUE U KAMWUIAPHBIC SIBJICHUS B IPUPOJIC, KPUCTAILIIBI
B mpupojie, uznydenue CoiiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3HI,
oOpa3oBaHuE pOCHI, TyMaHa, HWHEs, CHEra, SJEKTPUUYECKHE SBIICHUS B
atMocdepe, ICKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE MOJE 3eMIIH,
napeid MoaocoB, PoJib MATHUTHOTO TOJIA IS JKU3HU Ha 3emile, MOJspHOe
CHUSIHHE, TIPH 3TOM MEPEBOIUTh MPAKTUYECKYIO 3a7a4y B YUeOHYIO, BBIJEIATh
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SIBIICHUN;

OTHCHIBATh W3YUYEHHBIE CBOMCTBA TeNl W (U3UYECKUE SBICHUS, UCIOJIB3YS
¢dusznueckre BeIUMYHMHBI (TEMIlepaTypa, BHYTPEHHSISI DHEPrusi, KOJIUYECTBO
TEIUIOTHI, yJelIbHas TEIIOEMKOCTh BEIIECTBA, yAeNbHas TEIUIOTA TUIABJICHHUS,
ylleTbHas TeIioTa MapooOpa3oBaHus, yAelbHas TEIJI0Ta CTOPaHMs TOIUIMBA,
KO3 (UIIMEHT TMOJE3HOTO JEUCTBUS TEIJIOBOM MAIIMHBI, OTHOCHUTEIbHAs
BJIQKHOCTh BO37yXa, JJIEKTPUYECKUM 3apsll, CHJIa TOKa, DJIEKTPUUYECKOE
HANPsDKEHWE, COMPOTUBIECHUE TPOBOJHUKA, VYAEIBHOE COMPOTHBICHHUE
BEIIECTBA, pab0Ta M MOIIHOCTb JJIEKTPUYECKOTO TOKA), MPU OIMHUCAHUH
NPaBWIBHO TPAKTOBaTh (DU3UYECKUU CMBICH HCIOJIB3YEMbIX BEJIUYUH,
0003HaYCHUS W CAWHUIBI (PU3HYECKUX BEIWYUH, HAXOJIUTHh (POPMYIIBI,
CBSI3BIBAIONINE JaHHYIO (U3MYECKYI0 BEIUYUHY C APYTUMH BEIUYHHAMM,
CTpOUTH TpaWKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBAa Tel, (U3UYECKHUE SBICHUS H IPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOpHHU
CTPOCHHMS BEILECTBA, NMPUHUUII CYNEPIO3UIUU MojNeil (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH Oma Juisl yyacTKa LIelH, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHHUs YHEPTHH, MIPU STOM J1aBaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA M 3AMUCHIBATH €T0 MAaTEMATHIECKOE BBIPAKEHUE;
OOBSACHATh (M3MUECKHE MPOILECCHl W CBOWCTBA TEJ, B TOM YHCIEC U B
KOHTEKCTE CHUTyalluid MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
MPUYUHHOCJEACTBEHHbIE CBSI3U, CTPOUTH OOBACHEHUE U3 1—2 JIOrMuYecKUxX
maroB ¢ omnopoil Ha 1-2 u3y4eHHBIX CBOWCTBA (DU3UUYECKUX SIBICHUIA,
(bU3UYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;



pemarb pacué€THble 3a1auu B 2—3 AEUCTBUS, UCIIONb3YsI 3aKOHBI U (DOPMYJIBL,
CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHaju3a YCIOBHS 3a7auyu
3aMMChIBATh KPATKOE YCIOBUE, BBISBIATH HEJOCTATOK JAHHBIX JUISl PEIIEHUs
3a/layu, BbIOMpaTh 3aKOHBI U (OPMYJbI, HEOOXOIHUMBIE ISl €€ peleHus,
OPOBOAUTH PAacyYEThl W CPABHUBATH IMOJYYEHHOE 3HAaYeHUE (HU3HUECKOM
BEJIMYUHBI C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MpPOOJEMbI, KOTOpPbIE MOXHO pEIUTh NP OMOUIU
(¢u3nUecKuX METOAOB, HCHOJb3YysSd OIMCAHUE HCCIEIOBaHUs, BBIIEIATD
OpoBepsieMOe  MPEIIOJIOKEHUE, OLEHUBATh MPaBWIBHOCTH  MOpSJIKa
POBEJICHUS UCCIEAOBAHMS, 1€TaTh BBIBOJIBI;

IPOBOAUTH OMBITHI IO HAOIIOACHUIO (PU3MUECKUX SBIECHUN W (HU3UUECKUX
CBOICTB TeJ (KanuUIsipHbIE SBJICHUS, 3aBUCUMOCTD JJABJICHUS BO3]lyXa OT €ro
o0béMa, Temmeparypbl, CKOPOCTH MpPOLIECCa OCTHIBAHMS M HAarpeBaHUsl MpH
U3JTyYEHUHU OT LIBETa U3yydarolien (moriomarliieil) NOBEpXHOCTH, CKOPOCTh
UCIIApeHHsI BOJBI OT TEMIEPATyphl KUJIKOCTH U TUIOMIAAHN €€ MOBEPXHOCTH,
ANIEKTpU3alMs Tel W B3aUMOJEHCTBUE  DJIEKTPUYECKUX  3apsJiOB,
B3aMMO/JICHCTBHUE MOCTOSHHBIX MarHUTOB, BU3yaJlU3allusi MarHUTHBIX MOJIEH
MOCTOSIHHBIX MarHUTOB, IEUCTBUS MAarHUTHOIO MOJISl HA MPOBOJIHUK C TOKOM,
CBOICTBA 3JICKTPOMArHuTa, CRBOMCTBA 3JIEKTPOABUTATEIS IOCTOSHHOTO TOKA):
dbopMynHpoBaTh MPOBEPSEMBIE MPEINOIOKEHUS, COOUPATh YCTAHOBKY U3
NPEIJIOKEHHOTO 000pYyI0BaHUs, OMHUCHIBATH XOJ OMNbITa U (HOPMYIUPOBATH
BBIBOJIBL;

BBINIOJIHATh NPSIMBIE U3MEPEHUSI TEMIIEPATYPbI, OTHOCUTEIBHON BIIA)KHOCTU
BO3/lyXa, CHJIbl TOKA, HAaNpPSKEHUS C HCIOJb30BAHUEM AaHAJIOTOBBIX
npuOOpOB M JNAaTYUKOB (U3MYECKUX BEJIMYMH, CPAaBHUBATH PE3yJIbTAThI
U3MEPEHUH ¢ yuéToM 3aJaHHON a0COIFOTHOM TOTPENTHOCTH;

IPOBOAUTH MCCJIEIOBAHHE 3aBHCHUMOCTHU OJIHOM (HU3MYECKOM BEITMYMHBI OT
OpYyrol C  HUCHOJIb30BAHMEM  NPSIMBIX  HU3MEpPEHUM  (3aBUCHUMOCTh
CONPOTHUBJIEHUS IPOBOJHUKA OT €r0 JUIMHBI, IJIOIIAIH [TIONIEPEYHOTO CEYEHUS
U YAEJIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJAHMKA, CHJIbI TOKA, WIYIIErO
yepe3 IMPOBOJHUK, OT HANpsDKEHUS Ha [POBOJHUKE, MCCIEIOBAHUE
NOCJIEOBATEIBHOIO M NapajUIeIbHOIO  COEIWHEHUH  IMPOBOJHHUKOB):
IUITAHUPOBATh UCCIIEIOBAaHUE, COOMPATh YCTAHOBKY U BBIIIOIHATH U3MEPEHUS,
clenys NPeUIOKEHHOMY IUIaHy, (UKCHpPOBATh pPE3yJIbTaThl IONYYCHHON
3aBUCUMOCTH B BHJI€ TaOJHI] U TPa(QUKOB, JEIaTh BBIBOJLI MO pe3yabTaTaM
UCCIIEI0BaHUS;

IOPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BENUYUH (yAeTdbHas
TEIUIOEMKOCTh BELIECTBA, COIMPOTHUBIIEHUE ITPOBOJHUKA, pabd0OTa U MOIIHOCTh
3IEKTPUYECKOTO TOKA): IJIAHUPOBATH VU3MEPEHHS, coouparb
AKCIIEPUMEHTAIbHYI0 YCTAHOBKY, CleAysd IpEeIOKEHHON HHCTPYKLUUHU, U
BBIYHCIISITh 3HAUEHUE BEJTMUUHBI;



coOJI01aTh MpPaBUJIa TEXHUKU 0€30MaCHOCTH MpU paboTe ¢ J1abopaTOPHBIM
000py/I0BaHUEM;

XapaKTepu30BaTh  NPUHLIMIBL  JEUCTBHS  M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHUCIE: CUCTEMa
OTOIUIEHHS JIOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIEpMETpP, BOJbTMETD,
CUETUMK DJIEKTPUUYECKOM HHEPruu, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTEIbHbIE AIEKTPOIIPUOOPHI (mpumepsl), DIIEKTPUYECKHE
NpEeIOXPAaHUTENH, DJIEKTPOMArHUT, 3JEKTPOJBUraTEeNlb MOCTOSHHOTO TOKa),
UCIIOJIb3Yd 3HAHUS O CBOMCTBaX (PU3MUECKUX SBICHUM M HEOOXOIUMBbIE
¢u3nueckre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTEIbHBIC
npuOOpHl IO CX€MaM U CXEeMaTHYHBbIM PUCYHKaM (KMJIKOCTHBIA TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, JBUTaTelb BHYTPEHHETO CrOpaHMs,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUYECKUX LIeme c
MOCJICIOBATENIbHBIM UM TapajlIeIbHBIM COSAMHEHUEM 3JIEMEHTOB, pa3iinyas
yCIIOBHBbIE 0003HAYEHUS AIIEMEHTOB AJIEKTPUUYECKUX IIeTIeH;

NPUBOJIUTH MPUMEPHI (HAXOIUTh UHPOPMALIMIO O MPUMEPaX) MPAKTHUECKOTO
UCIIOJIb30BaHUS  (PU3MYECKUX 3HAHUM B TOBCEIHEBHOW IKU3HU JUIS
oOecrieueHus1 0€30MaCHOCTH MPHU OOpaIIeHUH ¢ MPUOOPAMU U TEXHUYECKUMHU
YCTPONCTBAMU, COXPAaHEHHUS 3/I0POBbsI U COOJIIOCHUS HOPM IKOJIOTHYECKOTO
MIOBE/ICHUSI B OKpYKAIOIIeH cpenie;

OCYIIECTBIISITH MOMCK MHPOpMaLUK PU3NYECKOro cojepkanus B MIHTepHeTe,
HAa OCHOBE MMEIONIMXCA 3HAHUW U MYyTEM CpPaBHEHHS JOTOJHUTEIbHBIX
UCTOYHUKOB BBIICNATh WH(POPMAIIMIO, KOTOpas SBISETCS MPOTHBOPEUYUBOMN
WM MOXET OBITh HEOCTOBEPHOI;

UCIIOJIb30BaTh IPHU BBIMOTHEHUN YYEOHBIX 3aJlaHUi HAYYHO-TIOMYJSPHYIO
AUTEepaTypy (HU3UUIECKOTO COJIEpKaHMs, CIPABOYHBIE MaTepUalbl, PEeCypChl
cetu UuTepner, BrnageTh NpuUEMaMU  KOHCIIEKTHPOBAHUS  TEKCTa,
npeoOpazoBaHust HHGOOPMAIUU U3 OJHON 3HAKOBOI CHUCTEMBI B IPYTYIO;
CO37aBaTh COOCTBEHHBIE ITMCBMEHHBIE M KpPAaTKHE YCTHBIE COOOIIECHMS,
00o0mass WHPOPMAIIMIO W3 HECKOJBKHX HCTOYHHUKOB (PU3HUECKOTO
COJIep)KaHusl, B TOM 4HMCie MyOJMYHO MPEACTABIATh Pe3ybTaThl MPOESKTHON
WIM UCCIIEI0BATEIbCKOM NEATEIBHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIB30BaTh
U3YYCHHBI TOHATUWHBIA  ammapaT Kypca (HU3UKH, CONMPOBOXKIATH
BBICTYIIJIEHUE NIPE3EHTAIUEN;

OpY BBIMOJIHEHUH YYE€OHBIX TPOEKTOB M HCCIENOBAaHUM (PHU3UUECKHX
IPOLIECCOB pacCHpenesaTh OO0A3aHHOCTH B TpYINIE B COOTBETCTBUU C
[IOCTABJICHHBIMU 3aJla4aMy, CIEIUTh 3a BBIIOJHEHHWEM IUIaHa JIEWCTBUUA U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLEHHWBATh COOCTBEHHBIM BKJIaJ B
NEeSATENbHOCTh T'PYINIbI, BHICTPAMBAaTh KOMMYHHKAaTHBHOE B3aUMOJICHCTBHE,
MPOSBIISASI TOTOBHOCTH pa3zpeniaTb KOHQIUKTHI.



K xonny oOydenust B 9 kiacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUYAIOIIUXCS YMEHUM:

WCIOJb30BaTh  TOHATUA: CHCTEeMa OTcu€ra, MaTepuajibHas  TOuKa,
TPaeKTOPHUsS, OTHOCUTEIBHOCTh MEXaHMUYECKOTO JBUXKEHUA, AchopManus
(ympyrasi, TUIacTHYecKasl), TpPEHHE, IIEHTPOCTPEMUTEIBLHOE YCKOpPEHHE,
HEBECOMOCTb U TEPETpy3KH, LEHTP TIKECTH, aOCONIOTHO TBEPAOE TEJO,
HEHTP TSDKECTU TBEPAOrO Tella, PaBHOBECHE, MEXaHMYECKUE KoJjeOaHus U
BOJIHBI, 3BYK, HH(Pa3BYK U YyIbTPa3BYK, SJEKTPOMAarHUTHHIC BOJIHBI, IIKajia
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJIbHO30PKOCTh, CIIEKTPHI
UCITyCKaHUSl W TOTJIONICHHs, albda, O0eTa- U ramMma-u3JIy4eHusi, U30TOIbI,
siIEpHAs DHEPreTUKa,;

paznuuath SBIEHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
JBIDKCHHE, PABHOYCKOPEHHOE TMPSMOJIMHEWHOE JIBIDKEHUE, CBOOOIHOE
najieHue TeJl, PABHOMEPHOE JIBIKCHHUE IO OKPY)KHOCTH, B3aUMOJCHCTBHE
TEJ, PEaKTUBHOE MABWKEHHE, KojeOaTenbHOE IBUKEHHUE (3aTyxaroliue u
BBIHY)KJICHHBIC KOJieOaHHUs), PE30HAHC, BOJHOBOE JIBI)KCHHE, OTPaXKEHUE
3ByKa, MPSMOJMHEHHOE pacHpOCTpaHEHHE, OTPaKEHUE U MPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAXKEHUE CBETA, pasjioKeHHe Oenoro cBera B
CIEKTP U CIIOKEHHUE CIIEKTPAJIbHBIX I[BETOB, IUCIIEPCHUsI CBETA, €CTECTBEHHAS
PaAMOAaKTUBHOCTh, BO3HUKHOBEHUE JUHEWYATOrO CHEKTpa M3IYUYEHUs) IO
OMMMCAHUIO WX  XapaKTEepHbIX CBOWCTB W Ha  OCHOBE  OIIBITOB,
JIEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh  MPOSIBICHHE  HM3YYEHHBIX  (U3MYECKUX  SBICHUN B
OKpyXaromeM Mupe (B TOM uHcie (QU3NYECKUe SBICHUS B TPUPOJE:
OPWINBBI U OTJIUBBI, JIBWKEHUE IaHeT COJIHEUHOM CHUCTEMBI, PEaKTUBHOE
JIBUKEHUE OSKUBBIX OPraHMW3MOB, BOCIIPHUSTHE 3BYKOB JKUBOTHBIMH,
3eMIIeTpsICeHUE, CEUCMUYECKHUE BOJHBI, IyHAMH, 9XO0, IIBETA TeJl, ONTHUYECKUE
SABICHUS B pupoe, OHOJOTHYECKOE NENCTBHE BUJIUMOTO,
yIbTpaUONETOBOTO M PEHTTCHOBCKOTO  M3JIY4Y€HHH, €CTECTBEHHBIN
pPaAMOaKTUBHBIN (OH, KOCMUYECKHE JIy4H, DPaJUOAKTUBHOE W3ITyUEHUE
IPUPOJIHBIX MUHEPAJIOB, IEUCTBUE PaIMOAKTUBHBIX U3IIYUYEHU HA OPraHU3M
YelioBeKa), MpPU OSTOM TIEPEeBOJUTH MPAKTHUYECKYIO 3a7ady B Yy4eOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3NUYECKUX SBICHUN;
OMHCHIBATh M3YYCHHBIC CBOWCTBA TNl M (DU3MUYECKHE SIBICHUS, UCIOJB3YS
¢usnueckre BENWYMHBI (CpemHSsI W MTHOBEHHAs CKOPOCTh Teja TIpH
HEPaBHOMEPHOM JBMKEHHH, YCKOPEHHE, MepeMelIeHue, MyThb, YIrJoBas
CKOpDOCTh, CHJa TpPEHHS, CUJla YOPYrOCTH, CHUJa TSIXKECTHU, YCKOPEHUE
CBOOOJHOrO TAJEHUs, BEC Tela, HWMIYJIbC Tela, WMIYJIbC CHUJIbL,
MeXaHuueckas paboTa M MOIIHOCTh, NOTEHI[MAJIbHAS DJHEpPrusi Tena,
MOAHSATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJbHAsl YHEPTUsl CKATOU



MPYKUHBI, KHHETUYECKAasl YHEPTHs, MOJHAsI MEXaHUYECKasl YHEPTUs, TIEPUOJ
M yacToTa KoJieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOPOCTh CB€Ta, IIOKa3aTeldb MPEIOMIIECHUS Cpeibl), MpPU ONUCAHUU
MPaBUJIBHO TPAKTOBaTh (PU3MUECKUU CMBICI HCIOJIb3YEMbIX BEIUYHH,
0003HaUeHUsT M E€OUHULBlI (PU3NYECKUX BEJIMYMH, HAXOAUTH (POPMYIIbI,
CBSI3bIBAIOIINE JAHHYI0 (DU3UYECKYIO BEIIMUYMHY C APYTUMU BEIUYMHAMU,
CTPOUTH TpaUKU U3yUYCHHBIX 3aBUCUMOCTEH (DU3NYECKUX BEIIMUNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PUIMYECKUE SBICHHUS U MPOIIECCHI,
UCIIONIB3YSl 3aKOH COXPAHEHHUS HHEPTHM, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIUIT CYNIEPIO3UIIMK CUJI, IPUHIIMI OTHOCUTEIBHOCTH [ anmuies, 3aKOHBI
HproToHa, 3aK0H COXpaHEHUS] UMITYJIbCA, 3aKOHBI OTPAXKEHUS U TTPEIOMIICHUS
CBETa, 3aKOHBI COXPAHEHUS 3apsJO0BOTO W MACCOBOTO YHCEN TPHU SJIEPHBIX
peakiusix, MpU OTOM J1aBaTh CJIOBECHYIO (OPMYJHUPOBKY 3aKOHA U
3aMUCHIBATh €r0 MATEMAaTUUECKOE BBIPAKCHUE;

O0OBSICHATh (PU3UYECKUE TPOIECChl W CBOMCTBA TEJ, B TOM YHCIEC U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
MPUYMHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHE W3 2—3 JIOTMYECKUX
IaroB ¢ OMOpOM Ha 2-3 H3YyYCHHBIX CBOWCTBA (UBUYECKUX SIBJICHHM,
(U3UYECKUX 3aKOHOB UJTU 3aKOHOMEPHOCTEH;

pemath pacy€THbIE 3a/a4 (ONMUpPAIOIINECs Ha CUCTEMY U3 2—3 ypaBHEHH),
UCIIOJIb3Ys 3aKOHBI M (hOPMYJIBI, CBS3BIBAIONIUE (PU3NYECKUE BEIUYMHBI: HA
OCHOBE aHajM3a YCJIOBMS 3aJa4d 3alHChIBaTh KPATKOE YCJIOBHE, BBISBIATH
HEJOCTAIONIME WM M30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI M (HOPMYIIBI,
HEOOXOIUMBbIE Il pEUIeHUs, TMPOBOAUTH Ppacu€Tbl U  OIICHUBATh
PEATMCTUYHOCTH TOTYYEHHOTO 3HAUCHUS (PU3NYECKOI BEITMUUHBI;
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PpEUIUTh TPH  TTOMOIIU
(¢u3MUeCKX METOJOB, HCHOJB3Yys ONUCAHWE WCCIEAOBAHUS, BBIICIATDH
IpoBepsieMOe  TPEIONIOKEHNE, OIEHUBATh  MPABWIBHOCTH  MOPSJIKa
POBEACHUS UCCIIEIOBAHMS], 1€JIaTh BBIBOAbI, HHTEPIIPETUPOBATH PE3YJIbTATHI
HaOJIFOJICHUH U OIBITOB;

IPOBOAMUTH OMBITHI IO HAOMIOACHUIO (PU3MUECKUX SBICHUN WIH (HU3UICCKUX
CBOMCTB Tesl (M3ydyeHHE BTOpPOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUs
SHEPTYH, 3aBHCHUMOCTH TMEpHoja KoieOaHWi MPYKWHHOTO MAasTHHUKA OT
Macchl TIpy3a M KECTKOCTU MPYKHHbI U HE3aBUCUMOCTb OT aMIUIUTY]IbI
MajbIX KOJIEOaHHM, MPSMOJIMHENHOE PaCIpOCTPAaHEHUE CBETA, Pa3JIOKEHUE
0eIoro CBeTa B CIEKTP, N3YUYCHUE CBOMCTB N300pa)KEHUS B TNIOCKOM 3epKalie
U CBOKMCTB HW300pakKeHHS IpeaMeTa B COOMparomied JIuH3e, HaOJ0JICHHE
CIUTOITHBIX W JTMHEHYATHIX CIICKTPOB U3ITyUCHHUS): CAMOCTOSTEIIHHO COOMPATH
YCTAHOBKY M3 U30BITOYHOTO Habopa 000pyI0BaHUS, ONUCHIBATH XOJ OMbITA U
€ro pe3yJabTathl, (OPMYJIUPOBATH BHIBOJIBL;



MPOBOJUTH IMPU HEOOXOJUMOCTH CEPHUI0 NPSIMBIX HU3MEPEHMH, Ompenenss
CpelHee 3HayeHue u3MepseMoll BeJUYuHBl ((POKYCHOE pacCTOSHHE
coOuparomiell  JIMH3bI), OOOCHOBBIBATH BBIOOp cHocoba H3MEpEeHUs
(u3MepuTenbHOro nMpudopa);

OPOBOAUTH  MCCIEJOBAaHUE 3aBUCUMOCTEH  (U3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTb MYTH OT BPEMEHH IPHU
PaBHOYCKOPEHHOM  JIBIDKEHMM 0€3 HadyaJbHOM CKOpPOCTH, Mepuoja
KoJIe0aHU MaTEMaTUYECKOTO MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yTia
OTpakKeHHs CBETa OT yIJja MaJeHus W yIia MpejIoMIICHUs OT yria HaJeHusl):
IUIAHUPOBATh  UCCJEOBAHHME, CAMOCTOSITEIbBHO CcOOMpaTh  YCTAHOBKY,
(uKCUpPOBATH PE3YNBTATHI MOTYUYEHHON 3aBUCUMOCTH (U3HUECKUX BEIHYUH
B BUJIe Ta0JIUIl ¥ TpaUKOB, €JaTh BHIBOBI IO PE3yJIbTaTaM UCCIIEIOBAHUS;
IPOBOAUTH KOCBEHHbIE U3MEPEHUS (PU3HMUECKUX BEIMYUH (CPEAHSst CKOPOCTh
U YCKOpEHHE Tela TNpH pPAaBHOYCKOPEHHOM JIBJKEHUM, YCKOPEHHUE
CBOOOJHOrO TaJeHUs, KECTKOCTh MPYXKUHBL, KOIDPUIMEHT TpPEeHHUS
CKOJILKEHMSI, MeXaHWu4eckas padoTa W MOIIHOCTh, YacToTa MU TEpUOJ]
KoJieO0aHU MAaTeMaTHYeCKOro U MPYKMHHOTO MasiTHUKOB, ONTHYECKas cuja
coOuparoel JIMH3blL, PAJUOAKTUBHBIA (DOH): IJIAHUPOBATH H3MEPEHHUS,
coOUpaTh IKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBINOJHITH U3MEPEHUS, CIETYs
NPENJIO)KEHHON  WMHCTPYKIMH, BBIYUCIATH  3HAYEHUE  BEJIMYMHBI U
aHAIM3UPOBATH MOJTYUYEHHBIE PE3YyJIbTaThl C YUETOM 3aJJaHHOM MOTPELTHOCTH
U3MEPECHUI;

coOJI0IaTh TpaBHJIa TEXHUKHU O€30MacHOCTH MpHU paboTe ¢ J1abopaTOPHBIM
000opyTI0BaHUEM;

pa3nuyaTh OCHOBHBIE TPHU3HAKM U3YYCHHBIX (DU3UYECKUX MOJIETCH:
MaTepHalibHas TOYKa, aOCOMIOTHO TBEPIOE TENIO, TOYCHUHBIA UCTOYHHUK CBETA,
Jqy4, TOHKas JHMH3a, IUIAHETapHash MOJENb aTroMa, HYKIOHHAs MOJIEIb
aTOMHOTO S]1pa;

XapaKTepu30BaTh  TPHUHIUIBI  JIEUCTBHS  W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOICTB C ONOPOM Ha HX ONucaHud (B TOM 4YHCIE:
CIUAOMETP, AATUYMKH MOJOKEHHUSI, PACCTOSIHUS U YCKOPEHHMSI, paKeTa, 3X0JIOT,
OYKH, Mepuckomn, ¢oToannapar, ONTHUYECKHE CBETOBObBI, CIIEKTPOCKOIL,
J03UMETp, Kamepa BuibcoHa), HCIONB3ysl 3HAHUS O CBOMCTBaX (hPU3MUECKUX
ABJICHUI 1 He0OXoIuMBbIe (pU3HUECKHEe 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXE€Mbl M CXEMATUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOIMYECKUX MPOLECCOB MPHU
pelIeHNH y4eOHO-ITPAKTUYECKHUX 3a7a4, ONTUYECKUE CXEMBI JJIs1 TIOCTPOEHUS
N300paKEHUH B IJIOCKOM 3€pKajie M COOMparoIiei JIMH3E;

MPUBOAUTH IPUMEPHI (HAXOIAUTh UHPOPMAIUIO O MPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUSl  (PU3MYECKUX 3HAHUHM B IIOBCEJAHEBHOM JKHM3HM  JUIS
obOecrnieueHus: 0€30MaCHOCTH MPU OOpalIeHUuU ¢ TPUOOPAMU U TEXHUYECKUMU



YCTPOUCTBAMHU, COXpPaHEHHUS 3I0POBbS U COOIIOJICHHUS] HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEU CPELE;

OCYIIECTBIISThH MOMCK MHPopManu pusznueckoro coaepxanusi B Untepuere,
CaMOCTOSITEIbHO ~ (pOPMYJIUPYsS] TOUCKOBBIM  3alpoc, HAaXOAWTh IYTU
ONpeJeNeHus] JIOCTOBEPHOCTH TMOJYYEHHOM HH(pOpMalud Ha OCHOBE
MMEIOIUXCS 3HAHUW U TOTIOJTHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TMPU BHITIOTHEHUHU YYEOHBIX 3aJlaHUM HAYYHO-TOMYJISIPHYIO
IUTEPATypy (PU3NYECKOTO COJEpKaHUsI, CIIPAaBOYHBIE MaTEpHUasIbl, PECYPCHI
cetru HWHTepHeT, BHageTh NpUEMAMHM  KOHCIIEKTUPOBAHUSA  TEKCTa,
npeoOpazoBaHus UHPOPMAITUY U3 OJTHON 3HAKOBOW CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE
uHQOpMalMK W3 HECKOJbKUX HMCTOUYHUKOB (DU3UYECKOTO COJIepIKAHUS,
nyOJIMYHO MPENICTABISITh PE3YJIbTaThl MPOEKTHOW WM HCCIIEI0BATEIBCKON
JEATENbHOCTH, MPU 3TOM T'PAMOTHO MCIOJIb30BaTh N3YUCHHBIN MOHATUHHBIN
ammapar Hu3y4aeMoro pasaena (UMK U CONMPOBOXKIATH BBICTYIUUICHUE
npe3eHTaIuel ¢ yuéToM 0COOCHHOCTEN ayIUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM KosimyecTBo yacos DJIeKTpOHHbIe (L (POBbIE)
n/n NporpaMmel Bcero Konrpoabubie | Ilpakruueckne | 00pasoBaTejbHbIE PeCypChl
padoTsbI padoThI
Paznes 1. ®u3uka u e€ poJib B NO3HAHUHM OKPY/KAOLIEro MIUpa
b K
1.1 ®dusurka - Hayka o IpUpoJIe 2 nommorexa 11O
https://m.edsoo.ru/7f416194
1.2 DOu3zndecKkre BEIIMINHBI 2 1 bubnmorexa [TOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAaY4HBIN METOJ O3HAHUS 2 1 bubmorexa OK
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. [lepBoHayaibHbIe CBeICeHUS 0 CTPOCHUM BellleCTBA
2.1 Crpoenue BelecTBa 1 bubmmorexa LOK
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBHE YaCTHII ’ 1 bubnuoreka [JOK
) BEIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHbI€ COCTOSIHUS BEILIECTBA 2 Eubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
3.1 MexaHnyeckoe OBUKEHUE 3 Eubmorexa HOK
https://m.edsoo.ru/7f416194
3.2 Nuepuus, macca, IIOTHOCTH 4 1 bubmotera [JOK
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
. .B 14 1 2
33 Crna. Bt cin https://m.edsoo.ru/7f416194




Hroro no pazneny 21
Pa3nen 4. laBnenune TBEPABIX TeJl, AKUAKOCTEH H ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuotexa [JOK
' TEJIaMHU, )KUJAKOCTSIMHU 1 ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 5
Jlanetie XHKoCTH https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHOoe naBiIeHUE 6 nommorexa 11O
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a HAa MOTPYKEHHOE 7 | 3 bubnuotexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 5. PaGora u MomHoCTh. JHEprus
bu6moreka [IOK
51 Pabora i MompoCTE 3 ! https://m.edsoo.ru/7f416194
5.2 [IpocTeie MEXaHU3MBI 5 1 Bubnmorera [IOK
https://m.edsoo.ru/7f416194
5.3 MexaHnnueckas Heprust 4 1 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 12




8 KUIACC

KoaunuecTBo 4acoB
HanmeHnoBaHMe pa3e/ioB U TeM JuexkTpoHHbIe (MU poBbIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Pazgen 1. TensioBble IBJIEHUS
1.1 CtpoeHnue u CBOICTBA BEECTBA 7 bubnmorexa LOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbIe MpoOUECCHI 21 1 5 bubmmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznea 2. DiekTpu4yecKue 1 MATHUTHbBIE SIBJICHUS
51 DIIEKTPUYECKHE 3apsibl. 3apsSKEHHbIE Tela 7 1 bubnuorexa [JOK
' U WX B3aHMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [ToCcTOSIHHBIN NIEKTPUUECKUI TOK 20 1 7 bubmorexa [TOK
https://m.edsoo.ru/7f4181ce
2.3 MarauTHEBIE SIBICHUS 6 1 1.5 bubmmorexa IOK
https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMAarHuTHasi MHIyKIHS 4 Eubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KUIIACC

HaumenoBanue pa3xejioB U TEM

KoaudecTBO 4acoB

Ne i/ DJIeKTpOHHbIe (L (PPOBbHIE)
NPOrpaMMbl Konrpoabubie | IIpakTHyeckue
Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Pazjnen 1. Mexanuveckue siBJIeHUS
11 MexaHndeckoe JBMKEHUE U CTIOCOOBI €T0 10 | bu6mmoreka [{OK
' OMKCaHUs https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
1.2 B3aumoseiictBue Te 20 1 3
HMOACHETBHE TET https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpPAHEHUS 10 3 nonxoreia LO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznea 2. Mexannveckue KoJie0aHUsI M BOJIHbI
bub OK
2.1 Mexannyeckue KoyieOaHus 7 3 nomrotexa [
https://m.edsoo.ru/7f41a4a6
bub OK
2.2 MexaHndeckre BOJHBI. 3BYK 8 1 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znesn 3. DileKTpOMArHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE MOJIE U 6 ) bubnuoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBbI€E IBJICHUSA
bu6mmoreka [JOK
4.1 3 6 2
AKOHDI paclPOCTPAHCHIA CBeTa https://m.edsoo.ru/7f41a4a6
b K
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 nommorexa [10

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




bubnuoreka [IOK

4.3 Pasnoxxenue 6enoro cBera B CIIEKTP 3 2
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanToBbI€E sIBJICHUS
5.1 Hcnyckanue u moriomnieHrne cBeTa aroMoM 4 1 bubnmorexa LHOK
https://m.edsoo.ru/7f41a4a6
5.2 Crtpoenue aTOMHOTO siipa 6 1 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
5.3 AnepHbie peakuu 7 1 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. IloBTopuTeibHO-0000 a0 1M MOY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPKAHUS 9 ’ bubnuorexa [JOK
' Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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