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I[TOACHUTEJIbHAA 3AITMCKA

[IporpamMa 1o (¢u3MKe Ha YpPOBHE OCHOBHOIO 0OLIero oOpa3oBaHMs COCTaBJI€HA Ha
OCHOBE TMOJIOKEHUH M TpeOOBaHUN K pe3yslbTaTaM OCBOCHMsS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTenpHOM mporpamMmsbl, mpenactaBieHHbix B DPI'OC 000, a Takke ¢ y4€ToMm
denepanpHOl pabodeil mporpammbl BocmuTaHus W KoHienmuu mpernogaBaHus y4eOHOTO
npeamera «Pu3uKay.
Copmepxanne  nporpaMMbl o (GU3MKE  HampaBllieHO  Ha  (OpMHUpPOBaHHE
€CTeCTBEHHO-HAYUYHOW TI'PaMOTHOCTH OOYyYarOMIMXCsl M OpraHu3alyi0 HM3y4YeHus (U3MKH Ha
JesITeNbHOCTHON ocHOBe. B mporpamMme mo (u3uKe yYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanusanuu  TpeboBanuit PI'OC OOO Kk MmIaHUPYeMbIM JUYHOCTHBIM |
METaNpeIMEeTHBIM  pe3yibTaTaM  OOydeHHMs, a  TaKKe  MEXIpPEAMETHbIE  CBS3M
€CTECTBEHHO-HAYYHbIX Y4€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMUS.
[Iporpamma 1o ¢u3MKe YCTaHABIMBAET pacHpeAciieHre y4yeOHOro MaTepualia 1o rojam
oOyyeHus (o KjaccaMm), HpeayaraeT IPUMEPHYIO IOCJIEJOBAaTEIbHOCTh H3YYEHHUS TeM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJECpKaHUS U Y4YETE BO3PACTHBIX
0co0eHHOCTEH 00yJaroIIIXCsl.
[Tporpamma no ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOAMYECKON MOMOIIN YYUTEIIO
B CO3J1aHMM paboueil mporpamMmbl 10 y4eOHOMY MTpEIMETY.
Owu3mKa SBISIETCS CHCTEMOOOPa3yIOIIUM JIJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETOB,
MOCKOJIBKY (PM3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOIIECCOB M SIBJICHUH, N3y4aeMbIX XUMHEH,
Ouosiorueit, actpoHoMueil 1 Gpu3nUeckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYyYHYIO
KapTUHY MHpa, NPEIOCTaBlsieT Haubojee sICHble 00paslibl NMPUMEHEHHs HayyHOro METoja
MO3HAHUS, TO €CTh CIIOCO0a MOTYYEeHUs JOCTOBEPHBIX 3HAHUH O MHpE.
Opna u3 rMaBHBIX 3a7a4 (GU3NYECKOr0 00pa3oBaHUsl B CTPYKType oOIIero oopazoBaHUs
COCTOUT B (POPMHUPOBAHUM €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH M HHTEpeca K Hayke Yy
00yYaroIInXCsl.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:
® HAy4YHO OOBACHATH ABJICHUS;
® OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® UHTEPHPETHPOBATh JaHHBIE W MCIIOJIB30BaTh HAay4HbIE J0KA3aTeNIbCTBA IS
MOJIyYEHHUs BBIBOIOB.
[lenn u3yuyeHus (U3MKUA HAa ypOBHE OCHOBHOTO OOIIET0 OOpa30BaHUS OIpENEIeHb B
Konnenuun npenonaBanus yuebHoro npeamera «®dusnka» B 00pa3oBaTeNbHBIX OpraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3ylOIUX OCHOBHBIE 00I1€00pa30BaTe/bHbIe POrpaMMBl,
yTBepkIEHHOW pemennemM Kommermm MunucrepcerBa npocsenienust Poccutickonn ®@enepanuu
(nmpotoko:n ot 3 aexadps 2019 r. Ne [IK-48H).
Henu nzyyenus GpU3UKHU:
e [puoOpeTeHHue MHTEepeca M CTpeMiIeHHs OOy4alomMXCsl K HAayYHOMY H3YYEHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMPEACTABIEHHA O HAYYHOM METOJA€ TO3HaHusiA U (HOpMHpOBaHHE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOILUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3yibTaTa U3y4eHUsI OCHOB CTPOCHUS
MaTepuH U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;



e (opMupoBaHHE MPEICTABICHUA O PO (HU3UKHU JJISI Pa3BUTHUS APYTHX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTH;

® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymiei mnpodeccuoHaTbHON
JeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JalbHEHIIEMY O0yYEHHIO B 3TOM
HAIPaBJICHUU.

JlocTrokeHHe STUX IeJiel TporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOIO OOIIETo

o0pa3oBaHMs 00ECIIEUNBACTCS PEIICHUEM CISAYIONUX 3a1a4:

e mpuoOpeTeHHe 3HAHWKA O MAMCKPETHOM CTPOEHHM BEIECTBA, O MEXAaHHMYECKHUX,
TETUIOBBIX, JJIEKTPHUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

e [puoOpeTeHHE YMEHUH ONUChIBaTh W  OOBICHATH (PU3MUECKUE SBICHUS C
UCTIOJIb30BaHUEM IOJTyYSHHBIX 3HAHUIA;

® OCBOGHHE METOJIOB DEIICHHsS MPOCTEHINNX pPAcUYETHBIX 3a7ad C HCIOJIb30BAaHHEM
($u3nIeCKUX MOJIEIICH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

® pa3BUTHEC YyMCHUW HAOMIOJATh MNPUPOJHBIC SBJICHUS ¥  BBIIOJIHATH  OIIBITHI,
nabopaTopHble pabOTBl M AKCIEPUMEHTANbHBIE HCCICAOBAHUS C HCIIOJIb30BAaHHEM
U3MEPUTEIIBHBIX MPUOOPOB;

e OCBOGHHE MPUEMOB PabOTHI ¢ MH(POPMAIUEH (PUINUECKOTO COACPIKAHUS, BKIHOYAsS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (U3MKH, aHaIu3 H KPUTHUYECKOE
OlLICHMBaHME NH(OPMALINU;

® 3HAKOMCTBO CO cdepaMu podheCCUOHATBLHON JAESITeIbHOCTH, CBI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTIKEHHSIX (PU3UUCCKON HAYKH.

Ha usyuyenue ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOT'O OOIIETO OOpa3oBaHUs

otrBoauTcs 238 wacoB: B 7 kiacce — 68 wacoB (2 yaca B Hesleno), B 8 kiacce — 68 gacoB (2 yaca B
HEJIEI0), B 9 KJlacce — 102 yaca 3 yaca B HEJIENIO).

[Ipennaraemslii B mporpamme 1o (pusuke rnepeueHs J1ad00paToOpHbIX paboT U ONBITOB HOCUT
pEKOMEHIaTeNbHBIA XapaKTep, YYWUTENb JeJaeT BBIOOp IPOBEIACHUS J1adOpaTOpHBIX paboT U
OIBITOB C YUETOM MHAMBUAYAIBHBIX 0COOEHHOCTEH 00yUYarOMMXCsl, CIUCKA SKCIIEPUMEHTAIBHBIX
3aJJaHUM, peIaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa Mo (pU3HKe.



COJAEPXAHHE ObYUYEHM A

7 KIIACC

Paznen 1. ®usnka u e€ poJib B MO3HAHUM OKPYKAIOIIETO MUPA.

®dusuka — HayKa o npupoje. SABneHust npupoasl. GU3NYECKUE SIBJICHUS: MEXAHUYECKHUE,
TEIUIOBBIC, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®dusnyeckue BeaUYHHBL M3Mmepenne ¢usndeckux BenuuuH. DU3HYECKHE MPHOOPEHI.
[TorpemHocTh n3Mepenuii. MexiyHapoaHasi CuctemMa eIMHMII.

Kak ¢wu3uka u apyrue eCTeCTBEHHBIE HAyKH W3YYarOT NMPHUpPOAy. EcTecTBeHHO-HaydHBIN
METOJ TO3HAHHUA: HaOJMIOJICHHE, IOCTAHOBKA HAyYHOTO BOIPOCA, BBIIBM)KCHHE THIIOTE3,
JKCIIEPUMEHT 110 TPOBEPKE THUIOTE3, OOBSICHeHHWE HabmomaemMoro sBieHus. Onucanue
(U3NIECKUX SIBIICHUH C TIOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIJIOBBIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.

2. ®usudeckue MprOOPHI U MPOIIEAYypa IPSIMBIX U3MEPEHHUH aHAIIOTOBBIM U IH(PPOBBIM

pruOOpPOM.

Jlabopamopmwvie pabomol u onvimal.

OmnpeneneHue 1eHBI JISTICHUS Kbl U3MEPUTEILHOTO MPUOOopa.

N3mepenne pacCTOSHU.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOIO TeNA.

OnpeneneHue pa3sMepoB MaJbIX TeJl.

W3mepenne temrmepaTypbl MOpH IOMOIIM KUIKOCTHOTO TEpMOMETpa M JaT4yHKa
TEMIIEPATYPHI.
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6. IlpoBemeHue wccienOBaHMS TO TPOBEPKE THIIOTE3BI: JAIBHOCTH MOJETAa MIAPHKA,
MYLEHHOTO FOPU30HTAIIbHO, TeM O0JIbIlIE, 4YeM OOJIbIIIE BHICOTA MTYCKA.

Paznen 2. TlepBoHavabHBIE CBEACHNUS O CTPOCHUH BEIIECTBA.

CrtpoeHue BellecTBa: aTOMbl U MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BEIIECTBA.

JIBukenne yacTull BemiecTBa. CBSI3b CKOPOCTU JBMKEHHS YacTUI[ C TEMIEpPaTypOM.
bpoyHnoBckoe nBwxenue, auddysus. BzaumopelcTBHEe dYacTHI] BellecTBA: NPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~ BEILECTBA: CTPOCHHME Ta30B, IKUAKOCTEH M TBEPABIX
(KpHCTaNIMYECKUX) Tel. B3auMOCBs3b MEXKAYy CBONCTBAMH BEIIECTB B PA3HBIX arperaTHBIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSpPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSIHUH
BOJIBL.

Llemoncmpayuu.

1. HaOGnroneHnue 6pOyHOBCKOTO IBHIKEHHUS.

2. Ha6monenue muddysun.

3. HaOmonenue siBineHn#, 0OBSACHSIIONIMXCS TPUTSHDKEHUEM WA OTTATKUBAHHEM YaCTHI

BEIIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Omenka guameTrpa aToMa METOI0M PSIOB (C UCTIONIb30BaHUEM (poTorpaduii).

2. OnbITH IO HAOJIOICHUIO TEIIJIOBOTO PACITUPEHUS Ta30B.

3. OmnbITel 1O OOHAPYKEHUIO TEHCTBUS CUIT MOJIEKYJIIPHOTO IPUTSKEHUSI.

Pazpnen 3. JIBmxeHUEe ¥ B3aUMOACHCTBHE TCI.



Mexannueckoe IBHKEHUE. PaBHOMEpHOE M HEpaBHOMEpPHOE JBHKeHHE. CKOpPOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBUKEHUH. Pacy€T Myt u BpeMEHHU JABHKEHUSL.

SIBneHue wmHepuMH. 3aKOH HMHEpUuU. B3aumonelcTBhue Tell Kak IPUYMHA W3MEHEHUS
CKOpOCTH [IBMXEHHMS Teld. Macca kak mepa uHepTHOcTH Tena. IlmotHocTs BemectBa. CBA3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BELIECTBA.

Cuna kak XxapakrepucThka B3aumojeicTBus Tten. Cuia ynpyroctd M 3akoH ['yka.
W3mepenue cuibl ¢ NMOMOIIBIO JWHAMOMeETpa. SIBiieHue TAroreHus U cuna Tsokectn. Cuila
TSOKECTH Ha Jpyrux IuiaHetax. Bec tena. HeBecomocTh. CiiokeHHME CHII, HANpaBJIEHHBIX IO
oJHOI npsmoil. PaBHozelicTByromas cuwil. Cuna TpeHus. TpeHue CKONbKEHUS U TPEHUE TOKOA.
Tpenue B IpUpOAE U TEXHUKE.

Jlemoncmpayuu.

Habumronenne MexaHn4eckoro JBUKEHUS Tela.

M3mepenne CKOpOoCTH NPAMOIUHEHHOTO ABUKCHHUS.
HaOGnronenue saBneHust UHEPLUU.

Habumronenne u3smeHeHus: CKOpOCTH MPU B3aUMOJIEUCTBUH TEI.
CpaBHeHuE Macc 10 B3aUMOJEHCTBHIO TE.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OAHON MPSIMO.

o0k wn ke

Jlabopamopmwvie pabomobl u onvimol.

1. OmpeneneHrie CKOPOCTU PAaBHOMEPHOTO JBIKEHUS (IIApUKa B KUAKOCTU, MOJIEIU
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).

2. OmnpeneneHue CpeAHEH CKOPOCTH CKOJIBKEHHS OpyCKa WM MIapuKa IO HAKIOHHOM
IJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (aedopMariii) Mpy>KUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OmnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUS OT Beca Tena U
XapakTepa COIpPUKACAIOUIUXCs TOBEPXHOCTEM.

Paznen 4. JlaBnenue TBEPABIX TeIN, KHUAKOCTEH U ra30B.

JaBnenne. CriocoObl yMEHBIICHUS U YBEIMYEHU 1aBiieHus. JlaBieHue raza. 3aBUCUMOCTh
JaBJIeHUS Ta3a oT 00bEMa, TemnepaTypsl. [lepenava naBneHus: TBEPABIMU TEAMU, KUAKOCTIMU
u razamu. 3akoH Ilackansa. [lHeBMaTHueckue MamuHbl. 3aBUCUMOCTh JABJIEHUS XKUIKOCTH OT
ryounsl.  ['mapocratuueckuit  mapagokc. CooOmarommecs  cocyabl.  ['mppaBnuueckue
MEXaHHU3MBI.

AtMocdepa 3emnu u atMochepHoe naBieHue. [IpUUMHBI CylIeCTBOBAaHHS BO3YLIHOM
o6onoukn 3emiu. OmbiT Toppuuennu. M3mepenue atmochepHOro MaBieHUs. 3aBUCHMOCTH
aTMOC(EpHOTO JaBJIeHUs OT BBICOTHI HaJ YypoBHeM wmopsa. I[lpubopel mis u3MepeHus
aTMoc(epHOTro JaBICHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPYXEHHOE B HUX Telo. BriTankuBaromias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxominaBanue.

Llemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS T'a3a OT TEMIEPATYypPHI.

[lepenaya naBiaeHuUs: KUAKOCTHIO U Fa30M.
Coobmaronmecs: Cocybl.

I'mapaBauyeckuit mpecc.

[IposiBneHue nercTBrs aTMOC(HEPHOTO JaBICHHUS.
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3aBUCUMOCTh BBITAJIKUBAIOMIEH CHJIBI OT 00BbEMA NOrpYKEHHOW wYacTH Tela H
IUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIIKMBAIOLIEH CHIIBI BECY BHITCCHEHHOM JKUKOCTH.

VYcioBue IUIaBaHMA TEN: IIABaHUE WM IOIPY)KEHUE Tell B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEN TENA U KUIKOCTH.

Jlabopamopuvie pabomobl u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTPYKEHHOU B KHUIKOCTD
YacTH TeJna.

OnpeneneHre BBITAJKUBAIOMIEH CHIIbI, JEUCTBYIOIIEH Ha TeJO, MOTpYyKEHHOE B
KHUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOIIECH CHIBL, JACUCTBYIOLIEH Ha TEJIO B
KUAKOCTH, OT Macchl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUIIbI, NEHCTBYIOLIEH Ha
TEJNO B KUJIKOCTH, OT 00bEMa MOrpyKEHHON B JKUJKOCTb YACTH T€Ja U OT IUIOTHOCTU
KHUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEICICHHUE €€
TPy30IIOABEMHOCTH.

Paznen 5. PaGota u MOIITHOCTh. DHEPTHS.
Mexanundeckas pabora. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pbluar, OJOK, HaKJIOHHAs TIUIOCKOCTh. I[IpaBmio paBHOBecHs
peiuara. [IpumeHeHue mpaBuiia paBHOBECHs pbluara K OJIOKY. «30JI0TO€ MPABUIIO» MEXaHUKH.
KIIJ] mpocThix Mmexanu3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHUKE.

Mexanudeckas sHeprus. Kunetmueckas u mnoTeHIManbHas sHeprus. llpeBpaienue
OJIHOTO BHJIa MEXAHUYECKON SHEPTUHU B Ipyroil. 3aKOH COXPAaHEHHUS SHEPTHUH B MEXAHUKE.

Jlemoncmpayuu.

1.

IIpuMmepsI TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1.

2.
3.
4.

8 KJIAC

Onpenenenrie pabOThI CWJIBI TpPEHUS TPH PABHOMEPHOM JIBUKEHHU TeNla TI0
TOPU30HTAIBHON MOBEPXHOCTH.

Hccnenoanue yciioBUil paBHOBECHS pblyara.

N3mepenne K111 HakIOHHOM TIOCKOCTH.

I/I3y‘{eHI/IC 3dKOHa COXpaHCHUA MEXaHUYECKOH OHCPTHUHU.
C

Pasgen 6. TertoBble sBICHUA.

OCHOBHBIE ITOJIOKEHNS MOJIEKYJIIPHO--KUHETHYECKON TEOpHUH CTpOeHUs BemecTBa. Macca
U pasMepbl aroMOB W MOJeKyd. ONBITl, MNOATBEPKIAIOIINE OCHOBHBIE ITOJOKEHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPHH.

Mopenu TBEPIOTO, KUAKOTO U ra3000pa3HOro COCTOSTHUM BemecTBa. Kpuctamnuyeckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUAKOCTEH M TBEPABIX TEJT HA OCHOBE MOJIOKECHHIMA

MOJIEKYJISI

pHO--KMHETHYeCKON Teopuu. (CmauumBaHWE W KanWUISIpHbIE sBIECHHS. TermoBoe

pacIIMpeHHe U CKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBUKEHHUS YAaCTHII.
Baytpennss osHeprus. CnocoObl HW3MEHEHHMs BHYTPEHHEW OHEPrUM: TeIulonepenada |
coBepuieHune paboTsl. Bubl Terionepenaun: TeIONPOBOAHOCT, KOHBEKIHS, U3TyUYEHHUE.



KonmuecTBO TErmoThl. YenbHas TEIUIOEMKOCTh BeEUIECTBAa. TemIooOMEH W TETIOBOE
paBHOBecHe. YpaBHEHHE TeIyioBoro Oananca. IlnaBneHue W OoTBepAeBaHME KPHCTATLTMYECKUX
BEIIECTB. YAenpHas Temiora IuiaBineHus. [lapooOpa3zoBanue u KoHaeHcarus. McmapeHwue.
Kunenue. YnenbHas TerioTa mnapooOpa3oBaHUs. 3aBUCUMOCTb TeMIIEpaTyphl KUIIEHUS OT
aTMoc(hepHOro JaBICHHUS.

Bnaxnocts Bo3yxa.

OHeprus TOILIMBA. Y JeJIbHAas TeIUIOTa CTOPaHUsl.

[Mpunmuner pabotsl TermoBbix aurateneit KIIJ[ TemnmoBoro nBurarens. TemoBbie
JIBUTATEIIN U 3aIUTA OKPYKAOIIEH CPEIBL.

3aKOH COXpaHEHUs U MPEBPALICHUSI SHEPTUU B TEIJIOBBIX ITpOLIECCaX.

Llemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO IBHIKEHUSI.

Hab6monenue nuddysun.

Habmtoenue siBiieHni cMauyuBaHus M KaWUISIPHBIX SIBJICHUH.

HaburoieHune TenaoBoro pacumpeHus Tel.

W3menenune napieHus ra3a npu M3MEHEHHH 00bEMa U HarpeBaHUU WJTH OXJIAXKICHUU.
[IpaBuna uzMepeHus: TeMIepaTypsl.

Bunbl Temonepenaun.

OxaxkJIeHue Mpu COBEPIICHUU PAOOTHI.

©ooNOOR~WDE

HarpeBanue npu coBepiiieHI# padOTHI BHSITHAMHE CHIIAMHU.

10 CpaBHeHuE TEII0EMKOCTEN pa3IM4HbIX BEIIECTB.

11. HaOroneHue KUIIEHUS.

12. HaGuroieHre TIOCTOSIHCTBA TEMIIEPATYPhI MTPH IIABIICHHH.

13. Mojenu TeIIOBBIX JBUTATEIICH.

Jlabopamopuvie pabomubl u onvimol.

OMBITHI 110 OOHAPYKEHUIO JCHCTBUS CHII MOJICKYJIIPHOTO MTPHTSKCHHUS.

OMBITHI 110 BRIPANIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM WM caxapa.

OMnBITHI 10 HAOJIOJICHHUIO TEIJIOBOTO PACITUPEHUS Ta30B, KUJIKOCTEH U TBEPIBIX TEIL.
Omnpenenenue AaBlieHUs BO3yXa B OaNIOHE HIMPUIIA.

OnBITHI, JEMOHCTPUPYIOIIME 3aBUCHMOCTH TaBJICHHUSI BO3AyXa OT ero o0béma u
HArpeBaHUs WA OXJIKICHUS.
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6. IlpoBepka THIOTE3bl JIMHEWHOW 3aBUCUMOCTH JTMHBI CTOJOMKA IKHJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphI.
7. HaGnronenue n3MeHeHUs BHYTPEHHEH SHEPTUH Tella B pe3yabTaTe TeIionepeaadn u
pabOTHI BHEITHUX CHIL.
8. HccnenoBanue siBI€HUS TEIUIOOOMEHA MPU CMEIIMBAHUN XOJIOAHON U TOPSYEd BOJIBI.
9. OmnpeneneHre KOJUYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW IPH TEIUIOOOMEHE C
HarpeThbiM METANIMYECKUM IIUIHHAPOM.
10. OnpenencHre yaeapHON TEIUIOEMKOCTH BEIIECTBA.
11. UccnemoBanue mpoliiecca UCIapeHus..
12. OnpeneneHrie OTHOCUTENHLHOM BIAKHOCTH BO3yXa.
13. Omnpenenenre yaenbHON TEIIOTHI TUTABIICHUS JIbA.
Paznen 7. Dnexkrpuueckre U MarHUTHBIE SIBIICHUSI.
OnekTpusanusa Teh. J[Ba poja 3JIeKTpUYECKUX 3apsaoB. B3anmoneicTBHe 3apsiKEHHBIX
ten. 3akoH Kynona (3aBUCHUMOCTb CHUJIbI B3aUMOJCHCTBUS 3apsDKEHHBIX TN OT BEIUYHHBI
3aps/IOB U PACCTOSIHUS MEXKIY TEIaMHu).



Onexkrpuueckoe nose. Hanpsx€HHOCTh 3nekTprueckoro noss. [IpuHuun cynepno3unuu
IEKTPUUYECKUX OJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsaoB. DJIEMEHTapHbIN aiekTpudeckuil 3apsa. CtpoeHue
aTtoMa. IIpoBOTHUKM M JUBJIEKTPUKU. 3aKOH COXPAHEHUS MIEKTPUYECKOTO 3apsa.

ONEKTPUYECKUH TOK. YCIIOBUS CYHMIECTBOBAHMS DJIEKTPUYECKOrOo TOKa. IcTouHMKmM
IIOCTOSIHHOTO TOKa. JIeHCTBUSA AJIEKTPUYECKOrO TOKa (TEIJIOBOE, XHMUYECKOE, MArHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onexkrpuueckas wnenb. Cuna Toka. OnekTpuueckoe HampspkeHue. CoOInpoTUBIICHHE
IIPOBOJHMKA. YJEJIBHOE CONPOTUBICHUE BellecTBa. 3akoH Oma 18  y4yacTKa  ILICTIH.
[TocnenoBarenpHOE U MapaAIIIEIBHOE COCIUHEHUE IIPOBOJHUKOB.

Pabota u MOLIHOCTD 37I€KTpUUECKOro ToKa. 3akoH [xoyns—JleHna. DnekTpudyeckue Henu
U TIOTPEOUTENH IEKTPUUYECKON 3Hepruu B ObITy. KopoTkoe 3amMbIKaHue.

ITocrosiHHBIE MarHuUTHl. B3auMMoneicTBHE IOCTOSHHBIX MarHuTOoB. MarHuTHoe mole.
MarnuTtHOe noJie 3eMJId U ero 3Ha4eHHe 7151 KU3HU Ha 3emie. OnbiT Dpcerena. MarHuTHoe 1mose
3JIEKTPUYECKOr0 TOKa. [[pyuMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJIS
Ha T[POBOJHUK C TOKOM. OJEKTPOABUTATENb IIOCTOSHHOIO ToKa. [cnonb3oBaHue
JIEKTPOBUraTeNIed B TEXHUUECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.

Onpitel  @apaness. SIBieHue dJeKTpoMarHuTHOM  uHAykuuu. IlpaBuno JleHua.
Onekrporeneparop. CrocoObl MONYyYEHHS JIEKTPUUECKOW HSHEPruU. OIJIEKTPOCTAHLUU Ha
BO300HOBIIIEMBIX HCTOYHHUKAX SHEPTHUH.

Jlemoncmpayuu.

DJeKTpu3anus Tell.
JIBa posia NeKTpUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TeJl.
VYCTpoCTBO U IEHCTBHE MIEKTPOCKOIIA.
DneKTpocTaTUIeCKast MHIAYKLMSL.
3aKOH COXPaHEHUs WIEKTPUUECKUX 3aPS/IOB.
ITpOBOAHMKY U JUDIIEKTPUKH.
MonenupoBaHue CUIOBBIX JTUHHUH AIEKTPUIECKOTO MOJIS.
M cTOYHUKY OCTOSIHHOTO TOKA.
JleficTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
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. ["a30BBbIii pa3ps.

. 3MepeHne cuibl TOKa aMIepMETPOM.

. I3MepeHune 3JIeKTPUYECKOr0 HAIIPSYKEHHS BOJIbBTMETPOM.
. Peoctat u mara3uH conpoOTUBIECHUH.
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. B3anmonielicTBre TOCTOSSHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOKHOCTH Pa3IeICHUS TOJIFOCOB MarHUTa.
. MoaenupoBaHre MArHUTHBIX MOJIEH MOCTOSTHHBIX MATHUTOB.

. OnbIT Opcrena.

. MarHuTHOE MoJie TOKa. DJIEKTPOMArHUT.

. JlelicTBue MarHUTHOrO NOJISI HA IPOBOJIHUK C TOKOM.

. DIIEKTPOABUTATENb TOCTOSIHHOTO TOKA.

. UccnenoBanue sIBIICHUS 3I€KTPOMAarHUTHOW UHTYKIIHH.

. OnbiTel Dapages.

. 3aBUCUMOCTb HaIPaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIIOBHI €r0 BO3HUKHOBEHUSI.
. DIIEKTPOTreHePaTop MOCTOSIHHOTO TOKA.
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Jlabopamopmvie pabomubl u onvimol.

OnbITH IO HAOIOICHUIO AIEKTPU3AMHU TSl MHAYKIHUEH U IPU COPUKOCHOBEHUU.

HccnenoBanue ASHCTBHS AIEKTPHUUECKOTO MOJIS HA IPOBOJAHUKH U TUAJIEKTPUKH.

COopka 1 mpoBepKa padOThI AMEKTPUUECKON TN TTOCTOSIHHOTO TOKA.

H3mepeHue u peryaupoBaHue CUITbI TOKA.

W3mepenue u peryaupoBaHue HarpsHKeHUsI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UYHIETO Yepe3 Pe3UCTOp, OT COMPOTUBICHUS

pe3UCTOpa U HAIMPSHKEHUS Ha PE3UCTOPE.

7. OmpITBI, JAEMOHCTPHPYIOIIME  3aBUCUMOCTh  DJICKTPUYECKOTO  COMPOTHUBICHUS
IPOBOJHHKA OT €r0 JJIMHBI, IJIOMIAIN ITOIIEPEYHOr0 CEUSHHs U MaTepHaa.

8. IlpoBepka mpaBuiia CIOXKEHHs HAINPSHKEHUH MPU MOCIEAOBATEIHLHOM COCTUHEHUH
JIBYX PE3UCTOPOB.

9. TIlpoBepka mpaBuiia AJisi CUIIBI TOKA IPU NapauieIbHOM COSTUHEHUHN PE3UCTOPOB.

10. Ompenenenuie pabOTHI NEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OmnpeneneHrie MOIIHOCTH AIEKTPUUYECKOTO TOKA, BBIJENIEMOI Ha Pe3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HANpsHKEHUS
Ha Heu.

13. Onpenenenne KI1J] HarpeBarens.

14. UccnenoBanue MarHUTHOTO B3aUMO/ICHCTBHUS TTOCTOSIHHBIX MarHUTOB.

15. 3y4yeHre MarHMTHOTO IIOJSI MOCTOSIHHBIX MAarHUTOB TNPU HMX OOBEAUHECHUU H

ok ownpE

pazeIeHuH.

16. MccnenoBanue AEHCTBHS SIIEKTPHYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHL, 1EMOHCTPUPYIOIINE 3aBUCMOCTD CHJIbI B3aUMOAEHUCTBUS KaTYILIKHU C TOKOM U
MarHuTa OT CHJIBI TOKA M HAIPABJICHHUS TOKA B KaTYIIKE.

18. N3yuenue aecTBUS MAarHUTHOTO MOJISl HA IIPOBOJAHUK C TOKOM.

19. KonctpynpoBaHue 1 u3yueHue paboThl HIEKTPOIBUTaTENs.

20. Uzmepenne KI1/] anekTpoaBuraTeibHOM YCTaHOBKH.

21. OnBITEI IO WICCIIEIOBAHUIO SIBJICHUS DJICKTPOMATHUTHOW WHIYKIIMH: WCCIIETOBAaHHE
W3MEHEHHN 3HAYCeHUS M HATPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBICHUSL.

Mexannueckoe nBuxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHWYECKOr0 JIBW)KEHMs. PaBHOMepHOe TpsMOJMHEWHOe JBHKeHune. HepaBHOMepHOe
npsMoJuHEHOe ABMkKeHHe. CpenHsii M MIHOBEHHas CKOpPOCTb Tejla NpU HEPABHOMEPHOM
JBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE nmpsiMonuHelHoe aBrkenne. CBoOoHoe mageHne. OmbIThI
lNanmunes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOcTU. [lepuon u yacrora oOpamienus. Jlunelinas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbrit 3akoH HproToHa. Bropoit 3akon Herorona. Tpertuit 3akoH Herotona. IlpunHimn
CYIEPIIO3ULINY CHIL

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJBXXEHHUS, Cujla TPEHUs
IIOKOSI, IPYTHE BUJBI TPCHHUS.



Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOJHOIO IaJICHHUS.
JBumxenne 1utaHer Bokpyr Connma. IlepBas kocmmueckas ckopocTb. HeBecoMocTh u
IIEPErpy3KHu.

PaBHOBecue MaTepuanbHOI TOUKH. AOGCONIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIIEHHON OChIO BpaleHus. MomeHT cuiibl. LleHTp TsxecTH.

Nmnynec Tena. 3menenue ummyibca. VMiynbe cuibl. 3aKOH COXPAaHEHUS WMITYJIbCA.
PeakTuBHOE IBUXKEHME.

Mexannueckass paboTa U MOIIHOCTh. PaboTa CHII TSDKECTH, ynpyroctu, TpeHus. CBsi3b
sHeprud U pabotbl. lloTeHUManbHAs SHEPrHsl Teia, MOJHATOrO HAaJ MOBEPXHOCTHIO 3EMIIH.
ITorennmanpHas 3Heprus cxaroi npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW YHEPIUH.

Jlemoncmpayuu.

1. HabGmoneHne MeXaHU4eCKOro ABUKEHMSI T€Ia OTHOCUTENIBLHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHUE IyTeH U TPAEKTOPUM JIBUKEHHUS OIHOTO U TOTO K€ Tesla OTHOCUTEIbHO
pa3HBIX TEJI OTCUETA.

M3mepeHne cKOpoCTH M YCKOPEHUS IPSIMOIMHEHHOTO IBUKCHUS.

HccnenoBanue npu3HaKOB paBHOYCKOPEHHOI'O JABHKEHMSL.

HaOnroneHnue qBMKEHUS Tela O OKPYKHOCTH.

Ha0nronenne MexaHUYeCcKHX SIBICHUI, TPOMCXOIAIINX B cucTeMe otcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHHS Teja OT Macchl TeNa U JeHCTBYIOIIEH Ha HErO CHIIBL.

8. HaOmoneHue paBeHcTBaA CUJI IPH B3aUMOJICHCTBUH TE.

9. H3meHneHwue Beca Tena Mpu YCKOPEHHOM JIBH)KEHHH.
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10. INepenaya nMmysbca MpU B3aUMOJICHCTBUH TeEIL.

11. IlpeoOpa3oBaHus SHEPTHU IPU B3aUMOICHCTBUU TeEIL.

12. CoxpaHenue nuMnysbca Mpu HEYNIPYroM B3aUMOJICHCTBUH.

13. CoxpaHeHue UMIyIbca MPU a0COTIOTHO YIIPYTOM B3aUMO/ICHCTBUH.

14. HaGmroieHre peakTHBHOTO IBUKEHHUS.

15. CoxpaHeHne MeXaHU4eCKOW IHEPTHH ITPU CBOOOJHOM Ma/IEHUH.

16. CoxpaHeHue MEXaHUYECKOHM YHEPTHHU TIPU IBUKESHUH TeJa N0 ICHCTBUEM MPYKUHBI.

Jlabopamopnwvie pabomol u onvimal.

1. KoHcTpyupoBaHue TpakTa JUisl pa3roHa M JajdbHEHUILEro paBHOMEPHOIO JBHUKEHUS
HIapHKa UK TEJIEeKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JBHXKEHHS IIapHKa I10
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHne yCKOpPEHHUs Tela NMPHU PaBHOYCKOPEHHOM BM)KCHUH 110 HAKIOHHOH
IUIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM NMPU PABHOYCKOPEHHOM JIBUKEHUU Oe3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka rumoTesbl: €CiAM MPU PABHOYCKOPEHHOM JIBIKEHUH O€3 HauyalbHOU
CKOPOCTHM IIyTH OTHOCSTCS KaK psAJ HEYETHBIX YHCEI, TO COOTBETCTBYIOLIME
IIPOMEXYTKH BPEMEHHU OJUHAKOBBI.

6. HccrmemoBaHue 3aBHCUMOCTH CHIJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAIBHOTO
JIABJICHUSI.

7. Omnpenenenue KodHPUITMEHTA TPEHUS CKOJTBKCHHUS.

8. OmnpezneneHue xKECTKOCTU MPYKUHBL



9. Omnpenenenne pabOTHl CHUJIBI TPEHUS TPH PABHOMEPHOM JBMIKCHHUU Tela I10
TOPU30HTAJIBHONW OBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YHPYTrOCTH NpPU HOABEME Tpy3a C HCIOJIb30BaHUEM
HEMOABMKHOTO U IMOABUKHOIO OJIOKOB.

11. 3yueHne 3aKOHAa COXpPAHEHUs DSHEPrUM.

Paznen 9. Mexannueckue KojaeOaHMsI U BOJIHBI.

Konebarenbnoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHMH: TMEPHOJ], 4acToTa,
aMIUIUTyAa. MaremMaTHYecKMil M NpPYXKHUHHBIM MasTHUKU. llpeBpaieHue 5sHepruu Impu
KoJs1e0aTeIbHOM JIBUKECHUU.

3aryxatomue kojeOanus. BeinykaeHnsle konebanus. Pezonanc. MexaHHUECKUE BOJIHBI.
CpolicTBa MexaHU4ecKuX BOJIH. [Ipo/1osibHbIE U MOnIEepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHHuyecKue BOJIHBI B TBEPJOM Telle, CeiiCMUYECKHE BOJIHBI.

3ByK. [')poMKoOCTh 3ByKa U BbIcoTa TOHA. OTpaxkeHue 3Byka. IH(pa3Byk U yabTpa3ByK.

Jlemoncmpayuu.

Habumonenune xonebanuii Ten o AeMCTBUEM CUIIBI TSDKECTU M CUJIBI YIIPYTOCTH.
HaOnronenue kone6aHuii rpy3a Ha HUTH U HA TIPYXKHUHE.

Habumtoienre BeIHYX/1€eHHBIX Kosie0aHUI U pe30HaHca.

Pacripoctpanenne npoaoiabHBIX U IOTIEPEUHBIX BOJIH (Ha MOJIENHN).

HaOnroneHnue 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKyCTHUYECKUI PE30HAHC.
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Jlabopamopmvie pabomobl u onvimol.

1. OnpeneneHue 4acTOTHI U IEPHO/Ia KOJICOAHUI MATEMAaTHUYECKOTO MasITHUKA.

2. OrmpeneneHue 4aCTOTHI U TIEPHO/1a KOJICOAHUH MPYKUHHOTO MasTHHUKA.

3. HccnenoBaHue 3aBHCHUMOCTH TMEpPHOJa KOJNEOaHM MOABEIIEHHOTO K HUTH Tpy3a OT

JUTUHBI HUTH.

4. HccnenoBaHue 3aBUCMMOCTH TMepUoja KoJeOaHW MPYKUHHOTO MasTHHUKA OT MacChl

rpy3a.

5. TlpoBepka HE3aBUCUMOCTU TepUoAa KojeOaHUM rpysa, MOJBEUICHHOTO K HUTH, OT

Macchl Ipy3a.
6. OmBITBI, JEMOHCTPUPYIONIME 3aBHCUMOCTh TIEpHOJA KOJEOAHWH  TPYKUHHOTO
MasTHHKA OT MACChI TPy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yCKOpeHHs: CBOOOIHOTO MMaICHUSI.

Paznen 10. DnexkTpoMarHuTHOE MOJI€ U AIEKTPOMATHUTHBIE BOJHBI.

DJEKTPOMAarHUTHOE TOJie. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIkana 3eKTpoOMarHuTHHIX BOJH. MCronb30BaHKEe 3JEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3U.

DJeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu.

1. CsaoiicTBa 3IEKTPOMAarHUTHBIX BOJIH.

2. BomHOBBIE CBOICTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. U3ydeHwue CBOICTB ANEKTPOMATHUTHBIX BOJIH C TIOMOIIIHIO MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBEIE IBICHUS.

JlyueBasg monenp cera. Mcrounuku cBeta. lIpsMonuHeliHOE pacnpOCTpaHEHHUE CBETA.
3armenus Connua u Jlynsl. Otpaxkenue cBeta. [Imockoe 3epkano. 3aKOH OTpakeHHUs CBETA.



[Ipenomnenue cBera. 3akoH npesoMieHus cBeTa. [lonHoe BHYTpeHHEE OTpaKeHUE CBETA.
Hcnonbs3oBanue MoJIHOr0 BHYTPEHHETO OTPAKEHUS B ONITUUECKUX CBETOBO/IAX.

Jlunza. Xox myueit B smH3ze. OnTuueckas cucrema ¢oroamnmnapara, MHUKpPOCKONa U
Tesneckomna. ['a3 kak ontudeckas cucreMa. bin3opykocTs U 1ambHO30PKOCTb.

Pasnosxxenue 6esnoro cBera B criekTp. OnbiTel HptoToHa. CliokeHHne CeKTPalbHbIX I[BETOB.
Hucnepcus cBerta.

Jlemoncmpayuu.
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IIpssMonMHENHOE PaCIIPOCTPaHEHUE CBETA.

OtpakeHue cBera.

[Tonyuyenue n300pakeHri B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTuyeckuii CBETOBOI.

Xon nydeil B coOuparomie JuHse.

XoJ nydel B pacCEeUBArOLLEH JIMH3E.

[TosryueHnue n300pakeHUi C TOMOILBIO JIMH3.

[Tpunuun aeiictBus oToamnmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mogens riasa.

11. PaznoxeHue 0emoro cBeTa B CIIEKT).

12. Ilony4enune Genoro cBeTa MpH CI0KEHUU CBETA PA3HBIX IIBETOB.
Jlabopamopnvle pabomvi u onvimai.

1.
2.
3.

N o ok

Hccenenosanue 3aBUCUMOCTH yIila OTPaKEHUsSI CBETOBOTO JIyda OT yIJla MaJIeHusl.
M3y4yeHue xapakTepuCTUK N300paKeHUsI IPEAMETA B IIJIOCKOM 3€pKalle.

HccnenoBanne 3aBUCUMOCTH yTJ1a IPEJIOMIIEHUS CBETOBOIO JIy4a OT yIJla IaJeHus Ha
TPaHHILE «BO3TYX—CTEKIIO».

[Nonyuenue u300paxkeHnH ¢ MOMOIBIO COOMPAIOILEH TUH3BL.

Omnpenenenue GOKyCHOro pacCTOSHUS U OIITUYECKON CUIIbI COOMPAIOIEH JINH3bI.
OmBITHI IO Pa3I0KEHUIO OETI0T0 CBETA B CHEKTP.

OnsITel IO BOCHPHATHIO L[BETA MPEIMETOB IPU UX HAOIIOJAECHUHM uepe3 LBETOBBIC
(GUIBTPBL.

Paznen 12. KBaHTOBEIE SIBIICHUSL.

Omneitel Pesepdopaa u mnanerapuas monenb aroma. Moaens atoma bopa. Ucnyckanue u
MorJIonIeHue cBeTa aToMoM. KBaHThI. JIuHeluaThie CIIEKTPHI.

PamnoaktuBHOCTE. Anbda-, Oeta- W ramma-uzmydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnass Mozens aromuHoro siapa. M3oromsl. PaanoaktuBHble mnpeBpamenus. [lepuon

nojypacnaaa aTOMHBIX siZIEp.

SnepHble peakuu. 3aKOHBI COXpPaHEHUS 3apsS0BOT0 U MACCOBOTO UMCEN. DHEPIHUsl CBSI3U
aToMHBIX siiep. CBsi3b Macchl M dHeprud. Peakimuum cuHTe3a W jAeneHus saep. VcTtouHuku
sHepruu CosiHIA U 3BE3 .

Snepnas sHepretuka. JlelicTBUS paiOaKTUBHBIX U3TyYE€HUN Ha )KUBbIE OPraHU3MBI.

Jlemoncmpayuu.
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CneKTpbl U3JIyYEHUS U HOTJIOMIEHHS.

CnexTpsl pa3aIu4HbIX Ta30B.

CnekTp BoJIopoJa.

Hab6nronenue TpekoB B kamepe BuibcoHa.

PaboTa cuérurka HOHN3UPYIOIMHNX U3TydEeHUH.

Perucrpanus nznydeHus NIpupoIHbIX MUHEPAIOB U IPOAYKTOB.



Jlabopamopmvie pabomubl u onvimol.

1. HaOnroseHue CIUIOIIHBIX U IMHEHYAThIX CIIEKTPOB U3TyUCHHS.

2. HccnemoBaHue TpPEKOB: M3MEPEHUE SHEPIHMHM YaCTHIBI MO TOPMO3HOMY TyTH (TI0

dotorpadusam).

3. H3mepeHue paanoakTUBHOTO (oOHA.

[ToBTOpHUTENHEHO-0000IAIOIITNI MOYIIb.

[ToBTOpUTENBEHO--0000IIAOIIMKA ~ MOAYJIb  TPEJAHA3HAYCH IS  CHUCTEMAaTH3alluk |
0000IIIeHUS TIPEAMETHOTO COJICPIKAHHS M OTBITA JIEITSILHOCTH, IPHOOPETEHHOTO MPH H3yYCHUN
BCETo Kypca (DU3MKH, a TaKKe JJs MOATOTOBKH K OCHOBHOMY T'OCYAAPCTBEHHOMY 3K3aMEHY I10
¢buzuke s 00y4aroUMXCsl, BHIOPABIIUX 3TOT y4eOHBINA MPEIMET.

[lpy wW3ydyeHWUM JNAHHOTO MOJYJS PpPEATM3YIOTCS UM CHCTEMAaTU3HPYIOTCS  BUJIBI
NeSITEeIbHOCTH, Ha OCHOBE KOTOPBIX O0OECHeUMBacTCS JOCTHXKEHHE MPEIMETHBIX H
METAaINpeIMETHBIX TUIAHUPYEMBIX pe3yJbTaToB OOYy4eHHus, (popMupyercs ecTecTBEHHOHAYYHas
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIECIOBAaHHS SIBICHHHA NPUPOABI M TEXHHKH,
OBJIQJICHUE YMCHHUSMHU OOBSICHATh (U3UYCCKUE SIBIICHUS, MPHUMEHSS IOJTYyYCHHBIC 3HAHMS,
pelaTh 3a/laud, B TOM YHCIIE KAUECTBCHHBIC U SKCIIEPHUMEHTAIILHBIC.

[TpuHIMNHATBHO NESITEIBHOCTHBIM XapaKTep JaHHOTO pa3Jielia pealu3yercs 3a CUéT Toro,
9TO 00Y4YarOIIHecs BBIMOIHAIOT 3aaHUs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE IOJIyYCHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBSICHATH (DU3HUYCCKHE SBICHHSI
B OKpY’KaloIIel PUPOJIC U MOBCEIHEBHOW KHU3HH;

UCTIOJIb30BaTh HAYYHBIE METOJbI MCCIEeIOBAaHUSA (PU3MUECKUX SIBICHUH, B TOM YHCIE IS
MIPOBEPKH THITOTE3 U OTYUYCHHUS TEOPETHIECKUX BBIBOJIOB;

OOBSICHATh HayuyHble OCHOBBI HambOoyiee BaXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH,
HampuMmep, MPaKTHUYECKOTO MCIOJIb30BaHUSA PA3IMYHBIX HCTOYHMKOB SHEPrUM HA OCHOBE
3aKOHa MPEBPAIICHUS U COXPAHEHHSI BCEX N3BECTHBIX BHJIOB YHEPTHH.



IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA IIPOITPAMMLBI 110 OU3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHIA

N3yueHne ¢GuU3MKM Ha  ypOBHE OCHOBHOIO 0OLIero oOpa30BaHMs HANpaBICHO Ha

JOCTHKEHUE JTMYHOCTHBIX, METAIIPEIMETHBIX M IIPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

B pesynbrare usydeHus (u3MKM Ha YpPOBHE OCHOBHOTO 0OmmIero oOpa3oBaHUS Y
oOyyarorerocst 0y1yT c(oOpMHPOBAHBI CIETYIOLUE JUUHOCTHBIE PE3yJIbTaThl B YACTHU:

¢ 1) maTpHOTUYECKOTO BOCIIUTAHHMS:

e [ MposiBIICHHE WHTEpPECA K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (pr3nueckoin
HayKU;

e [ LIEHHOCTHOE OTHOIIEHHUE K JOCTHKEHHSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

e 2) rpaXAaHCKOTIO M JYXOBHO-HPABCTBEHHOT'O BOCITUTAHMS:

e [ TOTOBHOCTh K aKTHBHOMY yYacTHIO B 00CYX/IEHIH OOIIECTBEHHO 3HAYUMBIX M STHUECKUX
poOJIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM TOCTHKECHUN (PU3UKH;

e [ OCO3HaHHUE Ba)XHOCTHU MOPAJIbHO--3TUYECKUX IPUHIUIIOB B JESITEIBHOCTH YUEHOTO;

e 3) 3CTETHYECKOTO BOCITUTAHUSL:

e [ BOCHPHUATHE ICTETUYECKUX KAaueCTB (PU3MUECKON HayKu: €€ rapMOHUYHOI'O IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) ICHHOCTH HAYYHOTO TO3HAHMUSI:

e [ 0CO3HaHHME LIEHHOCTH (PU3NYECKOH HAyKM KaK MOIIHOIO MHCTPYMEHTAa I[O3HaHWUS MHpa,
OCHOBBI PAa3BUTHUS TEXHOJIOTUH, BasKHEHIIEH coCTaBIsAIOIIEN KYIbTYpbI;

e [ pa3BUTHE HAy4HOM J1I0003HATEIHLHOCTH, HHTEPECA K UCCIIE0BATENILCKOM JeATEbHOCTH;

e 5) popMupoBaHUs KYIbTYPhI 3I0POBbSI U SMOIIMOHAIBLHOTO OJ1arONOTyYHs:

e [ OCO3HaHHME IIEHHOCTH Oe30macHOro oOpas3a *H3HH B COBPEMEHHOM TEXHOJIOIMYECKOM
MHpE, BaXXHOCTH IMpaBWJl O€30IaCHOrO IMOBEACHHUS Ha TpPaHCIOpTE, Ha JOpOrax, C
AIIEKTPHUYECKUM U TETIOBBIM 000PYIOBAaHHEM B IOMAITHHUX YCIOBHSIX;

e [ chOopMHUPOBAHHOCTb HaBbIKA pe(IeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOro
e IpaBa y Apyroro 4enoBeka;

e 6) TpyIOBOTO BOCITUTAHUSL:

e [ aKTUBHOE yYacTHE B PEUICHWU MPAKTHUECKUX 3a1ay (B paMKax CEMbH, 00pa3oBaTeIbHON
OpraHu3alM, ToOpojaa, Kpas) TEXHOJIOIMYECKOM M COLMAIbHOM HampaBJIeHHOCTH,
TpeOYIOLMX B TOM YKCIIE U (PU3MUECKUX 3HAHUIA;

e [ MHTepec K MPaKTUYECKOMY U3y4eHUIO podeccuil, CBI3aHHBIX C (PU3UKOM;

e 7) 3KOJOTHYECKOTO BOCITUTAHHUSL:

e [ opueHTanmus Ha TpUMeHeHHWe (PM3WUYECKMX 3HAHWW JUIS pelIeHust 3amad B o0iacTu
OKpY’Karomiel cpeipl, TUIAHNPOBAHUS MOCTYIKOB M OIEHKH MX BO3MOXHBIX IMOCIIEICTBHUHA
JUISL OKpY>KaroIien cpebl;

e [ O0co3HaHUE riI00aJIbHOI0 XapaKkTepa HIKOJIOTUYECKUX MPOOIeM U MyTeH UX PELIeHNUs;

e 8) ajmanTanuu K M3MEHSIOIUMCS YCIOBHSM COIIMATBHOW M TIPUPOTHOM CPEJIbL:

e [ mOTpeOHOCTh BO B3aWMOJICHCTBHM TIPH BBITIOJHEHUN WCCIEIOBAHUNA M TIPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

e [ MOBBIIICHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHYECKYIO ACATeITbHOCTD;

e [ norpeOHOCTh B (OPMUPOBAHUU HOBBIX 3HAHUN, B TOM uucie (QOPMYIUpPOBATH HJIEH,
MOHATUS, TUINOTE3bI O (PU3NUECKUX 00BEKTAX U SIBICHUSX;

e [ oCcO3HaHUE JePHUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00J1aCTH (PU3HKH;



e [ IUIAHWPOBAHME CBOETO Pa3BUTHUS B MPUOOPETEHUH HOBBIX (PU3UUYECKUX 3HAHUM;

e [ CTpeMIICHHEC aHAIM3UPOBATh W BBISABIATH B3aMMOCBS3M NPUPOIBI, OOIIEcTBA W
9KOHOMHKH, B TOM YHUCJIC C UCTIOJIb30BaHUEM (PU3NICCKUX 3HAHMUIA;

e [ OlLEHKAa CBOMX JICHCTBUH C Y4E€TOM BIHUSHUS Ha OKPYXKAIOIIYIO Cpeay, BO3MOXKHBIX
[J100aBHBIX TOCTIEACTBUM.

METAIIPEJMETHBIE PE3YJIbTATDBI

B pesymbraTte ocBOeHHs mporpaMMmbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyuaromerocs OyayT CcGHOPMHPOBAaHBI METANpEAMETHBIC PE3yJbTaThl,
BKJIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHbIC Yy4YeOHbIC JCUCTBUS, KOMMYHHUKATHBHbBIC
YHHUBEpCaJIbHbIE yueOHbIE AEUCTBUSI, PETYIATUBHbBIE YHUBEPCAJIbHBIE YUeOHbIE ACHCTBHUSL.

ITo3naBarenbHbIC YHUBCPCAJIbHBIC y‘Ie6HLIC JIeHUCTBUS

bazoBrie 1ornueckue ﬂeﬁCTBHﬂZ

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU 00BEKTOB (SIBJICHUIA);
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KJIacCH(PUKAIMN, OCHOBAHUS JJI1 OOOOIICHHUS
U CPaBHCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M IIPOTUBOPEUUS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HaOJIOJCHUSX, OTHOCSIIIUXCS K (PU3UUECKUM SBICHHSIM;

BBISIBIISATh NPUUMHHO--CJIEICTBEHHbIE CBSI3U NPU HU3YYEHUU (PU3MUECKUX SIBICHUN U
IPOIIECCOB, JIeNaTh BBIBOJBl C HCHOJB30BAHHWEM JAEAYKTUBHBIX W WHAYKTHBHBIX
YMOSaKHIOquHﬁ, BBIABUT'aTh I'MIIOTE3bI O B3aUMOCBA3AX (1)I/ISI/I‘~IGCKI/IX BCJIMYHH,
CaMOCTOSITENIbHO ~ BBIOMpATh CIoco0 pemieHus y4eOHOM  Qu3myeckoi 3anayu
(cpaBHEHHE HECKOJBbKUX BapUAHTOB pelIeHHs, BBIOOp Haubojee MOAXOIAIIEro ¢
y4€TOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

bazoBrIe ccaemoBaTeaIbCKIE ICHCTBHIS:

MCII0JIb30BAaTh BOMPOCHI KaK UCCIIEN0BATEIbCKUN HHCTPYMEHT O3HAHUS;

IPOBOJUTh IO  CAMOCTOSITEIBHO  COCTaBICHHOMY IUIaHY OIIBIT, HECIIOKHBIN
bu3nueckuit SKCIeprUMEeHT, HeOOIbIIOE Hcciel0BaHne (PU3NUYECKOTO SBJICHHS;
OLICHMBAaTh Ha MPUMEHHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIHIO, MOJYUYEHHYIO B XOJE
MCCJIEJOBAHMSI MJIU DKCIIEPUMEHTA;

CaMOCTOATENILHO  (hOpMyNnIUpoBaTh  OOOOWIEHHMS M BBIBOABI 10  pe3yjibTaTaM
MPOBENEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOrHO3MPOBATh BO3MOXKHOE JalibHENIIIee pa3BUTHE PU3NYECKUX MTPOLIECCOB, a TAKKE
BBIJIBUTATh TPENON0KEHUSI 00 MX Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pa6ota ¢ uadopmanueii:

OPUMEHATh pa3IMyHble METO/bl, MHCTPYMEHTHl U 3alpochl NMpH TOUCKE M O0TOOpe
nH(pOpMallMU WIN JaHHBIX ¢ YUETOM IpeaIoKeHHON yueOHOo! (hu3nueckoi 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh MH(POPMAIMIO PA3IUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENIFHO BBIOMpPATh ONTUMAIbHYIO (opMy mpeicTaBIeHUsS HHPOPMALUU U
WITIOCTPUPOBATh pEIIaeMble 3a/la4d HECJIOXKHBIMH CXEMaMH, JuarpaMMaMH, WHOU
rpaduKol U UX KOMOMHAITUSIMU.



KoMMyHuKaTHBHBIE YHUBEpCAIbHbIE YUeOHbIE ACHCTBUS:

B xoJle OOCyKJeHHs y4yeOHOro Marepuaina, pe3yJlIbTaToB JIA0OpaTOPHBIX paboT u
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYILECTBY 00CYXAeMOI TeMbl M BBICKA3bIBaTh UJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4d U MOJICpKaHUEe 0JIaroKeIaTelIbHOCTH OOIIEHHS;
COIIOCTaBJISITh CBOM CYXJACHUS C CYXKICHHSIMH JPYrUX YYaCTHUKOB JIMAJIOTA,
00OHapY)XUBATh PA3JIMYUE U CXOACTBO MO3UIIHIA;

BBIPpAXKAaTb CBOXO TOYKY 3pCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

nyOJIMYHO  TPEACTaBISATh  PE3YJbTaThl  BBIMOJHEHHOTO  (U3UYECKOTO  OIBITA
(9KCTIIEpHMEHTA, HCCIICIOBAHUS, TPOCKTA);

INOHUMATb W HCIIOJIB30BATh IMPCHUMYIICCTBA KOMaHI[HOI;'I u PIHIIHBPII[yaJ’IBHOﬁ pa60TbI
NIPU PEIICHUU KOHKPETHOH (pr3muecKoi mpoOIeMsl,

NPUHUMATh 1EJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH JEHCTBUA MO €6
JOCTHKCHUIO: PACIIPENCNIATh POJIH, 00CYXKIATh MPOILECChl U PE3YJIbTAThl COBMECTHOM
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINIOJIHATh CBOIO 4YacTh PaOOThI, JOCTUTas KAa4eCTBEHHOTO pe3yJbTaTa MO CBOEMY
HAIPaBJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;
OLICHUBATh KA4YeCTBO CBOETO BKJIaga B OOIMH TPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENILHO C(HOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PerynsTuBHble yHUBEpCaIbHbIE yUeOHbBIE AEUCTBUS

Camoopranuzarus:

BBISIBJISITH IPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYAIUSAX, TPEOYIOIIMX JUIsl PELICHUs
(bu3nUecKrX 3HAHWIA;

OpUEHTUPOBAThCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
INPUHITHE PELIEHUs B TPYIIE, IPUHATHE PELICHUN IPyNIo);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pelIeHUs (U3UYECKOM 3ajaun WM IJIaHa
UCCIICIOBaHMUsl C Y4ETOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh IIPEAIaracéMble BAPUAHTHI PELLICHUN;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PELICHHE.

CaMOKOHTPOJIb, SMOIIMOHATBHBIM WHTEJUICKT:

JlaBaTh aJIEKBATHYIO OLIEHKY CUTYallMH U IpeiaraTh JIaH €€ N3MEHEHMS;

OOBSICHATh TPUYMHBI JIOCTHXKEHHUSA (HEIOCTHIKEHUS) pe3yldbTaToB JesTEIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (PU3NIECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHUBLINXCA
CUTYallui, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM;

CTaBUTb ce0s1 HA MECTO APYroro 4eloBeKa B XOJE CIOpa WIN JUCKYCCUU HAa HAYYHYIO
TeMy, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OMMOKY MNpHU pelmeHHH (U3NYECKUX 3ajad WIH B
YTBEPKACHUSIX HA HAYYHbIE TEMbI M TaKOE K€ MIPaBo JPYToro.



IMPEAMETHBIE PE3VJIBTATBI

K koniy oOyuenusi B 7 kjacce MpeIMETHBIE Pe3ylbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

UCIOJIb30BAaTh TOHATHS: (HU3UYECKUEe M XHUMHUYECKUE SBJICHUsS, HaOIro/neHue,
HKCIEPUMEHT, MOJIeNb, TUNIOTE3a, CIUHHUIBI (PU3NUECKUX BEITHMYMH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHUS BellecTBa (TBEPHOE, KUAKOE, ra3000pa3HOE), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpHOE, HEpPaBHOMEpPHOE,  MPSIMOJIMHEHHOE),  TpaeKTopus,
paBHOAEWCTBYIOImas cuia, aedopmanus (ympyras, IJIacTHYecKasi), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

pasnu4ath siBieHus (audysus, TernIoBoe ABMKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBUJKCHHE, HEPABHOMEPHOE [BHKCHHE, UHEPLMs, B3aUMOJIEHUCTBUE TEJ, PABHOBECUE
TBEPABIX TEJI C 3aKPEIUIEHHOW OCBbIO0 BpALICHMS, Ieperadya JaBJICHHUsS TBEPIBIMU
TeJIaMU, JKUAKOCTSAMH U razaMu, aTMoc(epHOe J1aBjlIeHue, IIIaBaHUEe Tell, IPEBPALCHHS
MEXaHUYECKOM 3HEPTUH) IO ONMMCAHUIO UX XAPAKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh IPOSIBICHUE U3YYCHHBIX (PH3UYECKUX SBICHUI B OKPYKAIOIIEM MUPE, B
TOM 4YHcie (pU3MyYecKue SBICHHS B MPHUPOJE: NMPUMEPHl JBIKEHHS C Pa3TUYIHBIMU
CKOPOCTSIMU B JKMBOM M HEXHMBOW NIPUPOJE, NEHCTBUE CUJIBI TPEHUS B NPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMS Ha XKUBOW OpPraHu3M, IUIaBaHHE pPbIO,
phluaru B TeJE YEJIOBEKA, MPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3aJauy B yueOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

ONMCHIBATh U3yUEHHBIE CBOMCTBA T€N U (PU3UUYECKUE SIBJICHUS, UCTIONb3Yys (PU3HUECKUE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEILECTBA, BPEMsl, MyThb, CKOPOCTb, CPEIHSsS
CKOPOCTb, CHJIa YNPYTLOCTH, CHJa TSDKECTH, BEC Tela, CUjla TPEHUs, JaBJICHHE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOLIAas CHJIa, MeXaHM4yeckas palora,
MOIIIHOCTb, IIJIEYO CHJIBI, MOMEHT CHJIbl, KOA((ULIMEHT MOJIE3HOTO JeWUCTBUA
MEXAaHU3MOB, KMHETHYECKasi W MOTEHLHUaNIbHAsl dHEPIUs), IPU ONHUCAHUM INPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI UCIOIb3yEMBbIX BEIMYMH, UX 0003HAUEHUS U €TUHHIIBI
(GU3NUECKUX BEIMYMH, HAXOIUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (U3UYECKYIO
BEJIMYMHY C JIPYTMMHM BEJIWYMHAMH, CTPOUTh TpaUKH HM3YyYEHHBIX 3aBUCUMOCTEN
(UBUYECKUX BEIUYHH,

XapaKTepu30BaTh CBOMCTBa Tes, (PU3MYECKHe SBICHHS U MPOLECCHl, HCIOJIb3YS
IIpaBWJIa CIOKEHUS CUil (BIOJb OAHOM IpsAMOIL), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBWIO paBHOBECUS pblyara (OJI0Ka), «30J0TOE IMPABUIO» MEXAHHKH,
3aKOH COXPAaHEHUs MEXAHWYEeCKOM DSHEpruv, IpU HOTOM J1aBaTb CIIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIIMChIBATh €M0 MaTEMaTHUECKOE BBIPAXKEHHUE;

OOBSICHATh (PU3MYECKUE SIBIICHUS, MPOIECChl M CBOMCTBA TeJN, B TOM 4YHCIE U B
KOHTEKCTE CUTYalMi IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIATH IPUUYNHHO-
-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH 00bSICHEHNE U3 1—2 TOTMYeCcKuX 1IaroB ¢ Onopoit Ha 1—
2 u3y4yeHHBIX CBOWcTBa (U3MUECKHX SBICHHUM, (U3MUECKHX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemiath pacu€THbIe 3a7ayd B 1—2 JEHCTBUS, HMCIHOJIB3Ys 3aKOHBI U (POPMYIIHI,
CBSI3bIBalOIIME (PU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHajdW3a YCJIOBUS 3aJauu
3aMMChIBaTh KPATKOE YCIOBHE, MOJACTABIATh (PU3MUECKUE BETUUMHBI B (POpMYIBl U



NPOBOJIUTH Pacy€Thl, HAXOAUTH CIIPABOYHBIC JAHHBIC, HEOOXOAMMBIC Ui PELICHUS
3ajjay, OLIEHUBATh PEAINCTUYHOCTD MOTYY€HHON (PU3NYECKOI BEITMUNHBL;
pacrio3HaBaTh MpPOOJEMbI, KOTOpblE MOXHO pPELIUTb IPU IMOMOLIM (PU3UUECKUX
METOJI0B, B OIMCAHMM MCCIEAOBAHUS BBIIACIATH IPOBEPIEMOE IPEANIOIOKEHHUE
(runotesy), pas3inyaTb W HHTEPIPETHUPOBATH IIOJIYUYEHHBIM pe3ynbTaT, HAaXOIUTh
OLIMOKH B XOZI€ OIBITA, JIe1aTh BBIBO/BI 110 €I0 PE3YJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NUECKUX CBONCTB
Tes:  (OPMYIHPOBATH TPOBEPSiEMble MNPEINONIOKEHUsA, COOUpaTh YCTAaHOBKY U3
IPEJI0KEHHOI0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBINOJIHATH NPSMBIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tella, 00béMa, CUibl U
TEMIIEpaTypbl C HMCIOJIB30BAaHUEM AHAJIOTOBHIX U HU(PPOBBIX MPUOOPOB, 3aMHCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJJaHHOM a0CONMIOTHOM MOrPEeIHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEOBAHNE 3aBUCUMOCTH OJHOW (PM3NYECKOH BEITUYMHBI OT JAPYTroi C
UCIIOJIb30BAaHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PABHOMEPHO JIBHXKYIIETOCs
Tela OT BPEMEHM JIBUYKEHUS Tela, CUJIbl TPEHUS CKOJIBXKEHMS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMAAN
COIIPUKOCHOBEHUS T€J, CUJIbl YIPYTOCTH OT YAJUHEHUS NIPY>KUHBI, BBITAJKUBAIOIIECH
Ciibl 0T 00BbEMa NOrpyKEHHOM YacTH Tella M OT IUIOTHOCTH JKMJIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT IJyOMHBI, Ha KOTOPYIO IOTIPYXEHO Tello,
YCIIOBHU TIIaBaHHUS TeEJ, YCIIOBHH paBHOBECHs pblyara W OJIOKOB), y4acCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO WCCIENOBaHMS, COOMpaTh YCTAaHOBKY U  BBITIOJHSTH
U3MEpPEeHus, cienys MpeJUIoKEHHOMY IIaHy, (UKCHpPOBATh PE3yNbTaThl MOJIYYEHHOMH
3aBUCUMOCTH (PU3MYECKMX BEIMYMH B BHUJAE MNPEUIOKEHHBIX TaOMUI] U I'padHUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHMS;

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3MUECKUX BETUYMH (TUIOTHOCTH BElIECTBA
KUAKOCTU W TBEPAOrO Tela, CWJIA TPEHUS CKOJNBXKEHHUS, JaBIIEHUE BO3/AyXa,
BBITAJIKMBAIOIIAs CWJIA, JCHCTBYIOLIAs Ha IOTPYKEHHOE B KHUAKOCTb TEJO,
KO3(QUIMEHT MOJE3HOro ACWCTBUS MPOCTHIX MEXAHM3MOB), CIEAYs MPEUIOKEHHOU
MHCTPYKILMU: [IPU BBINOJIHEHUN U3MEPEHUN coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAUE€HUE NICKOMOM BEJIMYUHBI;

coOnrofaTh TMpaBuja TEXHUKH O€30IacHOCTH Npu padoTe ¢ J1abopaTOpHBIM
000pyTI0BaHUEM;

yKa3plBaTh MPUHLUIBI JCUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCY/IbI, OapOMETp, pblyar, MOJBUKHBIM U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

XapakTepu3oBaTh MPHUHIUIBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB U TEXHMYECKUX
YCTPOMCTB C OMOpOM Ha WX OMHMCAaHUA (B TOM 4HCIE: MOAMIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/IA, TUAPABINYECKHH Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), MCMOJib3ys 3HaHMUA O CBOMCTBaX (PU3MUECKHUX SIBICHUNH U HEOOXOAMMBIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TpPHUMEPHl (HAXOAUTH HMH(OpPMAIMI0 O TMpHUMepax) MPaKTHYECKOTO
UCIIONIb30BaHUsl (M3MUYECKUX 3HAHUM B IOBCEAHEBHOW KHU3HU IJs oOecreueHus
0e30macHOCTH TpH OOpalleHUuH C MpUOOpaMH W TEXHUYECKHMMH YCTPOWCTBaMH,
COXpaHEHHsI 3JI0pOBbSI M COOJIOJEHUS HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKpYKarolleH Cpee;



OCYILECTBIISATh OTOOP HMCTOYHUKOB HH(popmanuu B VHTepHETe B COOTBETCTBHM C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUM U ITyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHHKOB BBIACIATH HHPOPMALIHIO, KOTOPAst SBJISAETCS MPOTHBOPEUYUBON
WA MOXET ObITh HEJJOCTOBEPHOM;

UCTIOJIb30BaTh MIPH BBHINOJHEHUN YUEOHBIX 3a/laHU HAYYHO--TIOMYJISIPHYIO JTUTEPATYpPy
(U3NUECKOT0 COAEp)KaHUs, CIPABOYHbIE MaTepUallbl, pecypchl ceTH MHTepHerT,
BJIAJeTh NPUEMAaMU KOHCIEKTUPOBAHMUSA TEKCTa, HpeoOpa3oBaHus HHOpManuu Hu3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPAaTKUE MHCbMEHHBIC M YCTHBIE COOOIICHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(pOpMaIu (HU3NYECKOro CoAep KaHus, B TOM YHCJe MyOJINYHO /enaTh
KpaTKue cOOOIIEHUs 0 pe3yibTaTaxX MPOEKTOB WIH Y4eOHBIX MCCIEIOBAaHUMN, IIPU 3TOM
IPaMOTHO HUCHOJb30BAaTh M3YyYEHHBIM MOHATUHHBIA anmapar Kypca (usukw,
COIPOBOKAATh BBICTYIIJICHUE NTPE3EHTALUEH;

IPY BBINOJIHEHUH Y4E€OHBIX ITPOEKTOB M HCCIIEAOBAaHUI pacnpeneisaTh 0013aHHOCTU B
IpyIIE B COOTBETCTBUU C IIOCTaBICHHBIMH 3aJjauaMu, CJIEJUTh 32 BBIIIOJHEHUEM I1JIaHA
JEeICTBUH, aJeKBAaTHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TI'PYIIIBL,
BBICTPAauBaTh KOMMYHUKATUBHOE B3aUMOJACUCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOILUX.

K xoHuy oOyueHus B 8 kJjacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

UCIIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHHSI BEIIECTBA, KPUCTAJUIMYECKHE W aMOpQHBIE Tena,
HACHIIIEHHBI W HEHACBIIICHHBIA Tap, BIAKHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPCHHSS
SHEPIus, TEIJIOBOM JBUTATellb, JIEMEHTAPHBIA JIEKTPUUECKUI 3apsi, IEeKTpHUUECKOe
1oje, MPOBOAHUKM M JAWUAIEKTPUKH, MOCTOSHHBIN 3JIEKTPUUYECKUH TOK, MarHUTHOE
10JI€;

pa3nuyarh sBJIE€HUS (TEIJIOBOE pACHIMpPEHHE M CKaTHe, TeIulonepeaaya, TEMoBOe
paBHOBeCHe, CMauydBaHWE, KaNWUIAPHBIC SBICHHS, WCIAPEHNUE, KOHJICHCAINS,
IUIaBJICHHE,  KpUCTaulM3auuss  (OTBepleBaHME),  KUIIEHHME,  TeIulolepenada
(TEerIoNpOBOJHOCTb, KOHBEKIMS, H3JIyYEHHE), JIEKTPH3alMs Tell, B3aMMOJEHCTBHE
3apsi0B, JEMCTBUS DJIEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBHE
MarHuTOB, JACWCTBHE MArHUTHOTO IIOJIS Ha MPOBOJHHUK C TOKOM, JJIEKTPOMArHUTHAS
WHAYKIMS) TI0 ONUCAHWI0 WX XapaKTEepPHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PH3MUECKUX SBJICHUI B OKPY)KAIOIIEM MUpE, B
TOM 4Hcie (U3NYECKHe SBJICHHUS B TPUPOJE: TOBEPXHOCTHOE HATSIKEHUE W
KalWUISIPHBIC SBIICHWSI B TPHUPOJE, KPUCTAUTBI B mpupoje, u3nydeHue CoiHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHera,
JIIEKTPUYECKHE SIBIEHUS B atMocdepe, dIIEKTPUYECTBO JKUBBIX OPTaHU3MOB,
MarHuTHOE MoJsie 3eMild, Jpeid MooCcCOoB, poJib MarHUTHOTO MOJIA JJS JKU3HU Ha
3emiie, MOJIIPHOE CHSIHME, IIPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 3a/1auy B yueOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKH) (PU3NUECKUX SBICHHI;

OIMCHIBATh U3YUYECHHBIE CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCTIONb3Ys (PU3NUYECKHE
BEJIMYMHBI (TEeMIIepaTypa, BHYTPEHHSsS HHEPIus, KOJIMYECTBO TEIUIOTHI, YyHeNbHas
TEINIOEMKOCTh ~ BEIIECTBa, YAETAbHAas TEIJIOTAa IUIABJICHMSA, YHAEIbHAas TEIUIOTa
napooOpa3zoBaHus, yHIelbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQHUIMEHT MOJE3HOTO
JeMCTBUS TEMJIOBOM MalllMHbI, OTHOCUTEIbHAS BIAXHOCTb BO3JYyXa, DJIEKTPUUYECKUN



3apsl, CWJA TOKa, DJJIEKTPUUYECKOE HAINpPSIKEHHE, CONPOTHBIEHHWE IIPOBOJHUKA,
YZI€IbHOE COIIPOTUBIIEHUE BELIECTBA, padOTa U MOILIHOCTD 3JIEKTPUUECKOI0 TOKA), IIPU
OMHCAaHUM TMPABUIBHO TPAKTOBATh (DU3UYECKHNA CMBICI HCHOJIB3YEMbIX BEIWYHH,
0003HaYeHHs] ¥ €AUHULIBI (DU3HUUECKUX BEITUYMH, HaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIUYUHY C JPYTMMH BEJIMYMHAMH, CTPOUTH TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MYECKHUX BEIMYMH;

XapaKkTepu30BaTh CBOWCTBA TeJ, (U3UUECKUE SBICHUS W MPOLECCHl, HCIOIb3YS
OCHOBHBIE€ TIOJIO)KEHUSI MOJIEKYJISIPHO--KUHETUUYECKOM TEOpUU CTPOEHUs BEIIECTBA,
IPUHLMII CYNEPHO3UIUMU MOJeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXPaHEHMs
3apsna, 3akoH OMa a1 yyacTka 1enu, 3akoH Jlxoyns—JleHua, 3aKoH cOXpaHeHUus
SHEPruu, MpU ATOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHAa W 3allUCHIBaTh €ro
MaTE€MaTU4YeCKOe BBIPAXKEHHUE;

OO0BACHATH (PpU3MUECKHE MPOIECCHl U CBOICTBA TN, B TOM YHCIE U B KOHTEKCTE
CUTyalun MIPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITD
NPUYHHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHWE M3 |—2 JIOTMYECKUX IIaroB C
ornopoi Ha 1-2 W3y4eHHbIX CBOWCTBA (PU3NUECKUX SBJICHUHN, (PU3UUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemark pacy€THbE 3agaud B 2—3 JEHCTBUS, HCHOJb3Ysl 3aKOHbI U (HOPMYIIbI,
CBs3bIBalOIIME (U3MYECKHe BEIMYMHBI: HA OCHOBE AaHalIM3a YCIOBUS 3a/ladyd
3aMUChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEOCTATOK JAHHBIX ISl PELICHUsS 3aJ1ayM,
BBIOMPATH 3aKOHBI U (HOPMYJIIBI, HEOOXOAUMBIE IS €€ PEIICHHS, IPOBOAUTH PACUEThl U
CpaBHUBAThH MMOJIyYCHHOE 3HaUYCHNE (PU3NUECKON BETMUNHBI C H3BECTHBIMH JAHHBIMU;
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOKHO pEHIUTh IPU NOMOIIM (U3HUECKUX
METOJOB,  MCIIONb3ys  ONUCAHUE  MCCIEAOBAHUSA,  BBIAEIHATH  IIPOBEPSIEMOE
MPENIOJIOKEHNE, OILICHWBATh IPaBUWJIBHOCTh MOPSAJKAa IPOBEIEHUS HCCIIEJOBAHMUS,
JIEJIaTh BBIBOJIBI,

IIPOBOAMTDH ONBITHI IO HAOMIOACHNUIO (QU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB
Tes (KamWUIspHblE SBJIEHUS, 3aBUCHUMOCTb JaBJIEHHUsS BO3JyXa OT €ro o0béma,
TEMIEPATYPbI, CKOPOCTHU TNPOIIECcCa OCTHIBAHUS U HarPEBAaHUS MPU U3ITyYEHUH OT 1IBETa
M3NIydaroniel  (MOTrJIomaroIie) MOBEPXHOCTH, CKOPOCTh HWCIAPEHUsS BOABI OT
TEMIEPATYPbl JKUAKOCTH UM IUIOIIAAM €€ IOBEPXHOCTH, DJEKTpHU3alus Tel H
B3aMMOJEMCTBHE DIIEKTPUYECKUX 3apsiOB, B3aUMOJECHCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YaIM3alisl MArHUTHBIX TOJI€ MOCTOSHHBIX MAarHUTOB, JE€HCTBUS MAarHUTHOT'O TOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA JJIGKTPOMAarHuWTa, CBOWCTBA 3JIEKTPOJBHUIaTElNs
MOCTOSIHHOTO TOKa): (hopMynupoBaTh MpoBepsieMble MPEANOJIOKEeHNs, coOUupaTh
YCTAaHOBKY M3 IMpPEUIOKEHHOIO0  O0OpYAOBaHMs, OIUCBHIBATH XOJ OIbITa H
(bopMyIUPOBAThH BHIBOJIBI;

BBITOJHATH MPSMbIE U3MEPEHUSI TEMIIEPATyphl, OTHOCUTEIIBHON BIIAXXHOCTU BO3/yXa,
CWJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAaHHEM aHaJOrOBBIX NMPUOOPOB U JATYUKOB
¢u3nYeCKuX BEJIMYMH, CPABHMBATh pE3yJIbTAaThl H3MEpPEHUN C Y4ETOM 3aJaHHOMN
abCOJIIOTHOW MOTPEIIHOCTH;

MIPOBOJIUTH MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (PM3WYECKON BEITMYHHBI OT APYTOU C
MCIIOJIb30BAaHUEM IIPSAMBIX M3MEPEHUHN (3aBUCHUMOCTH CONPOTHBIIEHUS IPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAJU MOMEPEYHOI0 CEYEHUs M YIEIBbHOIO CONPOTHUBIICHUS BEILECTBA
IIPOBOJIHHKA, CHJIBI TOKA, HJYILETO Yepe3 NPOBOJHUK, OT HAMPSKEHUs HA TPOBOJHUKE,
UCCJIEIOBAaHUE TOCIEAOBATEIBHOIO U MapajlIeIbHOTO COEAMHEHUN MPOBOJIHUKOB):



IUTAHUPOBATh HCCIIEOBaHUEe, cOOMPATh YCTAHOBKY M BBIIOJHATH M3MEPEHHs, CIEHys
NPEeUIOKEHHOMY TUTaHy, (PMKCHPOBATh Pe3yJIbTaThl MOJYYCHHON 3aBUCUMOCTH B BHJIE
TabIUI U TPaUKOB, AETaTh BHIBOABI 110 pe3yJibTaTaM HUCCIIETOBAHMS;

® [POBOJIUTH KOCBEHHBIC M3MEpPEHHS (U3NYECKHX BEIUYMH (yIelbHAas TEIIOEMKOCTb
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOT'O TOKA):
IUIAHUPOBaTh HM3MEPEHHs, COOMpaTh SKCHEPHUMEHTAJIbHYIO YCTaHOBKY, CIEIys
HpeAI0KEHHON HHCTPYKIIUH, ¥ BEIYUCIISTH 3HAUCHNE BEJIMYHHBI,

e coOmromaTh MpaBWJIa TEXHUKH OE30MAaCHOCTH IMpHU pabore ¢ J1abopaTOpPHBIM
000pyI0BaHUEM;

® XapakTepu3OBaTh MPHUHIUIBI JCHCTBHS HW3YYEHHBIX MNPHUOOPOB U TEXHHYECKUX
YCTPOWCTB € OMOPOM HAa MX ONMMCaHWs (B TOM YHCIE: CHCTEMa OTOIUICHHS JIOMOB,
THTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETpP, CUETYHMK SJIEKTPHYECKOM
DHEPTUHU, DIIEKTPOOCBETUTEIbHBIE TMPUOOPHI, HATPEBATEIBHBIE 3JICKTPONPHOOPHI
(mpuMepBl), SJEKTPUYECKHE MPEIOXPAHUTENH, 3JICKTPOMArHHUT, 3JIEKTPOIABUTATEIh
IOCTOSTHHOTO TOKA), MCIOJNB3YySl 3HAaHUSA O CBOWCTBaX (U3WYECKUX SBICHUH W
HeoOXoauMBbIe PU3NYECKUE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIE TEXHHUYECKHE YCTPONCTBA M HW3MEPHUTEIbHBIE MPUOOPHI IO
CXE€MaM U CXEMAaTUYHBIM PHCYHKaM (JKHIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUraTellb BHYTPEHHETO CTOPAHHS, JIEKTPOCKOI, PEOCTar), COCTaBIATH
CXEMBI DJIEKTPHUYECKUX IIeTIeH C MOCIIEeNOBATEIbHBIM U TapaUIeIbHBIM COSIUHEHHEM
9JIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAYEHUS HIEMEHTOB HJICKTPUUECKHX LIEeH;

® [PUBOAWTH TIPUMEPHl (HAXOAWTH HMHPOPMAIUIO O TpUMepax) MPAKTHIECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHUM B MOBCEAHEBHOM MU3HU Uil oOecledyeHus
0e30IacCHOCTH TNpH OOpalleHuu ¢ npubopaMH M TEXHUYECKMMH YCTPOWCTBaMH,
COXpaHEHHsI 3JI0pOBbSI H COOJNIOJIEHUS HOPM DSKOJIOTUYECKOTO TIOBEJCHHUS B
OKpYKaroIleH cpere;

® OCYIIECTBIISATH TMOWCK HWHGopManuu (usmyeckoro cojaepkanus B VHTepHeTe, Ha
OCHOBE WMEIOIIMXCSA 3HAHUH W TyTEM CpaBHEHUS JOMOJHHUTEIBHBIX HCTOYHHKOB
BBIJICJIATE MH(QOPMALIMIO, KOTOpas SBISIETCS NPOTUBOPEUYMBON MIM MOKET OBITh
HEJIOCTOBEPHOM;

® UCMOJIb30BATH MPH BBIMOJHEHUH YUYE€OHBIX 33/1aHUI HAyYHO--TIOMYJIAPHYIO JTUTEpaTypy
(GU3NIECKOTO CO/Ep)KaHUs, CIPABOYHBIE MaTepUallbl, pecypchl ceTu MHTepHerT,
BJIAJETh NMPHUEMaMU KOHCHEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHUs HHGOpMAIMH W3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3JaBaTh COOCTBEHHbIE NHCbMEHHbIE M KpaTKUE YCTHBIE COOOIIeHus, 0000Ias
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHMKOB (DU3MYECKOTrO COJEpKaHUs, B TOM YHCIIE
nyoJIMYHO  TPEACTaBIATh  pPe3yabTaTbl MPOEKTHOM WM  HCCIEI0BaTEIbCKON
NEeSITeTHHOCTH, TIPH 3TOM TPAMOTHO WCIOJIB30BaTh W3YUEHHBIH MOHATUIHBIN ammapar
Kypca (pHU3MKH, COTPOBOXKIATh BRICTYIICHHE MTPE3CHTAIHCH;

® [IpU BBHINOJHEHWH Y4YEOHBIX TPOEKTOB M WCCIEIOBAHMNA (U3NIECKUX MPOIECCOB
pacripenenaTs 00s3aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABICHHBIMH 3aJauaMH,
CIIEIUTh 32 BBINOJIHEHHEM IUIaHA JIEHCTBUH W KOPPEKTUPOBATh €ro, aJaeKBaTHO
OLICHUBATh  COOCTBEHHBIM BKJIaJ B  JEATENBHOCTh  TPYIMIbI, BBICTPAUBAThH
KOMMYHUKAaTHBHOE B3aMO/ICHICTBUE, IPOSIBIISISI TOTOBHOCTH pa3pemiaTh KOH(IUKTHIL.

K xonmy oOydeHnus B 9 Kiacce mpeaMeTHBIE pe3ybTaThl HA 0A30BOM YPOBHE JOJDKHBI

OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUI:



UCIIONIb30BAaTh TMOHATHS: CHCTeMa OTcuéra, MaTepuajbHas TOYKa, TpPaeKTOpHs,
OTHOCUTEIIFHOCTh MEXaHUYECKOTO JIBIKEHUS, Aedopmanus (yrnpyras, IiacTudeckas),
TpEHUE, IEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTbh U MEpPerpy3Kd, LEHTP
TSKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP THKECTH TBEPAOTO Teja, paBHOBECHE,
MEXaHUYeCKue KoyieOaHWsi U  BOJIHBI, 3BYK, HUH(QpPa3ByK H  YJIbTPa3BYK,
AJICKTPOMATrHUTHBIC BOJIHBI, IIKaJla 3JIEKTPOMATHUTHBIX BOJH, CBET, OJU30PYKOCTh H
JAITBHO30PKOCTh, CIEKTPhl HCIYCKAaHUS W MOTJOIIeHUs, anbda-, Oera- m TamMma-
U3ITy4eHUs], U30TOIIbL, SiAepHAs DHEPIeTHKA,

paznuyaTh SIBJIEHUs (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIIMHEMHOE IBUXKEHUE,
PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE ABUKEHHE, CBOOOHOE MaJIEHUE TEJl, PABHOMEPHOE
JIBUKEHHE 110 OKPY)KHOCTH, B3aUMOJICHCTBUE TeJ, pEaKTUBHOE JIBHIKEHUE,
KoyiebaTenbHOe JBW)KCHUE (3aTyXalollue W BBIHYKICHHBIE KOJIeOaHWs), PE30HAHC,
BOJIHOBOE  JBW)KEHHME, OTPAKEHUE 3ByKa, NPSIMOJIMHEMHOE paciupoCTpaHEHUE,
OTpakeHHE U MPEIOMIICHUE CBETA, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETa, PA3IOKECHHE
0ermoro cBera B CIEKTP M CJIOXKEHUE CIEKTPAIbHBIX I[BETOB, IHCIIEPCUSI CBETA,
€CTECTBEHHAs] PaJIMOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEMUYATOTO CIIEKTPa H3JIYUCHHS)
M0 OMHCAHUIO MX XAaPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPHUPYIOLIUX
JTaHHOE (hU3HUECKOE SIBICHUE;

pacrto3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NICCKUX SBICHHUIA B OKPYXaromieM Mupe (B
TOM uHcie (HU3HUECKUe SBICHUS B MPUPOJIE: MPHUIMBHI U OTIUBBI, JBMKEHUE IJIAHET
ConHEYHOM CUCTEMBI, pEAKTUBHOE JBUKEHHUE KUBBIX OPTAaHU3MOB, BOCIIPUATUE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHUE BOJHBI, IYHAMH, 3XO, I[BETa T,
ONTHUYECKUE SIBJICHUS B  TPUPOJE, OHOJIOTHYECKOE  JACHCTBHE  BUIMMOTO,
yIbTPauOIETOBOTO U PEHTTEHOBCKOTO H3IYYEHH, €CTECTBEHHBIN paJMOaKTUBHBIN
¢GboH, KOCMHYECKHE Jy4YHd, pPaTUOAKTHBHOE U3IYyYCHHE MPHUPOJHBIX MHUHEPaJoB,
JIEWCTBHUE PAJIMOAKTUBHBIX M3JIYYCHHI Ha OpPraHWU3M YeJOBEKa), MPU ATOM MEPEBOAUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJEIATh CYIIECTBEHHBIE CBOWCTBAa (IIPU3HAKH)
(bu3HYECKUX SIBICHUN;

OTHUCHIBATh U3YUYCHHBIC CBOMCTBA TENl M (PU3UUYECKHE SBJICHUS, UCTIONB3YS (PU3HMUECKUE
BEJIMUMHBI (CPEIHSAsS U MTHOBEHHAas CKOPOCTh Tela MPH HEPAaBHOMEPHOM JBUKEHHH,
YCKOpEHUE, MepeMellleHne, MyTh, YIJIoBas CKOPOCTb, CUja TPEHHs, Cuja YHIpPYTroCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOTO IMaJeHHs, BEC Tela, UMIYJbC Tella, UMITYJIbC
CWJIBI, MeXaHW4eckasi padoTa U MOIIHOCTh, MOTEHIMAbHAS YHEPTHUS Tela, MOTHSATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIM, MOTEHIIMATbHASL SHEPTHUS CHKATOM MPYKUHBI, KHHETUYECKAast
SHEPrHsi, TOJIHAS MEXaHWYeCKas SHEpPrus, MepuoJ M 4YacToTa KoJieOaHWMU, IJTMHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPETOMICHHS
cpenpl), TP ONHUCAHWHM TPABUIBLHO TPAKTOBATHh (PU3UYECKUU CMBICI HCIOJB3yEeMBIX
BEJIMYMH, O0O3HAUEHUS W EIUHUIBI (U3NYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (DM3MUECKYIO0 BEIUYHHY C JAPYTMMU BEIUYUHAMH, CTPOHTH
rpaduKu U3y4EeHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, PU3NYECKUE SBICHUS M MPOIIECCHI, UCIIONb3Ys 3aKOH
COXpaHEHUs PHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIIUAI CYMEPIIO3UIINH CHUJI,
MPUHIUI OTHOCUTENLHOCTH ["anunes, 3akoHsl HpioTOHA, 3aKOH COXPaHEHUSI UMITYJIbCA,
3aKOHBl OTPAXXEHUSI M TIPEJIOMJICHUS CBETa, 3aKOHbI COXpPAaHEHHUS 3apsioBOr0 U
MaccoBOIO YHCEN TpU SAEPHBIX peaklusX, Ipd OSTOM J1aBaTh CIOBECHYIO
(bopMyITUPOBKY 3aKOHA U 3allUCHIBATh €M0 MAaTEMaTHUYECKOE BBIPAXKECHHUE;



OOBSICHATh (hU3MUYECKHE IMPOLECCHl M CBOWCTBA TeJ, B TOM YHCIE U B KOHTEKCTE
CUTyallull  IPaKkTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBbUIBIATH  [PUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIAroB C OMOPOi Ha 2—
3 u3yuyeHHbIX CBOMCTBA (U3UYECKUX SABICHUM, (U3UYECKUX 3aKOHOB HIH
3aKOHOMEPHOCTEH];

pewath pacu€THbIE 3a/1a4M (ONUpPAIOIIUECs Ha CUCTEMY U3 2—3 ypaBHEHHI), UCIIONIb3Ys
3aKOHBl M (OpMyJbl, CBs3bIBaOLIME (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a
yCIOBUSL 3a/ladd 3alliChlBaTh KpaTKO€ YCJIOBME, BBIABIATh HEIOCTAIOUIUE WU
U30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIBI, HEOOXOIUMBIE JUISl PEIICHHUS,
IPOBOJIUTh PACYETBI M OLEHMBATh PEATUCTUYHOCTh IIOJIyYEHHOIO 3HAYCHMS
(Gu3n4ecKOil BETUUNHBL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXKHO pEUIMTh IMPU HNOMOIIM (hU3HUYECKHX
METOJIOB,  MCIIONb3ys  OINMCAaHUE  MCCIEAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
IPENII0JIOKEHNE, OLICHUBATh IPABUJIBHOCTh MOPSAAKAa IPOBEACHUS HCCIEAOBAHUA,
JieNIaTh BBIBOJIbI, MHTEPIPETUPOBATh PE3yIbTaThl HAOIIOICHUN U OIIBITOB;

IPOBOJUTH OMBITHI IO HAOIIOJCHUIO (PM3MUECKUX SBICHUNA WM (PU3MUYECKUX CBOWMCTB
TeJs (M3ydeHue BTOpOro 3akoHa HbrOoTOHA, 3aKOHAa COXpaHEHHs SHEpruHu, 3aBUCUMOCTh
nepuoJia KojebaHuil Npy>KUHHOIO MasiTHUKA OT Macchl Ipy3a U KECTKOCTH NMPYKHUHbI U
HE3aBUCHMOCTb OT aMIUIUTY/Ibl MAJIbIX KOJIEOAHUM, IPSIMOIMHENHOE PACIIPOCTPAHEHHE
CBETa, pa3JIoKeHHEe OeNoro cBeTa B CHEKTP, M3YUYEHHE CBOMCTB HM300pa)kCHUS B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHUs IpeaMeTa B coOuparoulei JuH3e,
HaOJIOIGHUE CIUIOUIHBIX M JIMHEHYaThIX CHEKTPOB M3JIyYEHMsI): CaMOCTOSITENIBHO
coOuparh YCTaHOBKY U3 U30BITOYHOTO Habopa 000pyI0BaHMs, OMUCHIBATH XOJ1 ONbITA U
€ro pe3yibTarThbl, POPMYIUPOBATH BHIBOIBI;

IPOBOAUTH NPU HEOOXOAMMOCTH CEPHUI0 MPSMBIX H3MEPEHUH, ONpelensis cpelnHee
3HaYeHHe H3MepseMol BeNIWYMHBI ((DOKYCHOE pAacCTOsSHUE cOoOMparomeil JMH3bI),
000CHOBBIBAThH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

MPOBOAMTH HCCJIEIOBAaHUE 3aBUCUMOCTEN (DHU3MUECKHUX BEJIMYMH C HCIIOJIb30BAaHHEM
OpSMBbIX M3MEpPEHMH (3aBUCUMOCTh IYTH OT BPEMEHH MPU PABHOYCKOPEHHOM
JBIDKEHUM 0e3 HavaJlbHOM CKOpOCTH, Iepuoja KojeOaHHi MaTeMaTHYecKoro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH YIJa OTpa)K€HHUsS CBETa OT yIJa MajaeHus u
yria npejJoMJIeHUsl OT yria HaJeHus): IJIaHUPOBATh HUCCIIEI0OBAaHUE, CAMOCTOSITEILHO
coOMpaTh yCTaHOBKY, (DUKCHUpOBaTh pe3yJabTaTbl IMOJYYEHHOM 3aBUCHUMOCTHU
¢u3nUecKux BEIMYMH B BHJIE TAOMUI] U rpadUKOB, JeIaTh BBIBOABI M0 pe3yjbTaTaM
UCCIIEIOBaHMS,

NPOBOJIUTh KOCBEHHBIE H3MEPEHUs (HU3UUECKUX BEIUYMH (CpeiHss CKOpOCTb H
YCKOpEHHUE Tella MPU PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOJHOTrO MajieHus,
KECTKOCTh TPYKUHBI, KOAP(GULIUEHT TPEHUsI CKOJIbKEHUS, MEXaHH4yeckas padora u
MOIIHOCTb, YacToTa M TMepHoj KojeOaHWi MaTeMaTHYeCKOro U MPYKUHHOTO
MasTHUKOB, ONTHYECKas cuja coOuparome JHMH3bI, paJUOaKTHBHBIN  (oH):
IUIAHUPOBAaTh HM3MEPEHHUs, cOOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBIMOJIHSATH
U3MEpEeHUs, cleaysl MPeUI0KEHHON MHCTPYKIMH, BBIYUCISATh 3HAYEHHE BEIMYMHBI U
AQHIN3UPOBATh IIOJIyYEHHBIE pE3yJlbTaThl C YYETOM 33JaHHOM MOTPEIIHOCTH
U3MEpEHUN;

coOyoaTh TpaBWJa TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaToOpHBIM
00opynoBaHUEM;



pasinyaTth OCHOBHBIE NPU3HAKU M3YYEHHBIX (DU3MYECKMX MOJENEH: MarepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI HMCTOYHHMK CBETa, JIyd, TOHKas JIMH3a,
IUIaHETapHasi MOJENb aTOMA, HYKJIIOHHAs MOJIEJIb aTOMHOTO S7pa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HU3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OIOPOI HA UX ONMCAHUS (B TOM UHUCIIE: CIIUJIOMETP, AJATYUKHU [1OJIOKEHHUSI,
pacCTOSHUS U YCKOPEHHMsI, paKeTa, 3X0JI0T, 0UYKH, IEPUCKOII, (hoToanmnapar, OnTHIEeCKue
CBETOBOJIbl, CIIEKTPOCKOI, JIO3UMETp, Kamepa BuiabcoHa), uCHOIB3ys 3HAHUS O
CBOMCTBaX (YM3NYECKUX SIBICHUI U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOWCTB,
U3MEPUTENIBHBIX NPUOOPOB U TEXHOJIOTMYECKUX IPOLIECCOB NPHU PELIEHUH Yy4eOHO--
NPAaKTUYECKUX 33J]a4, ONTUYECKUE CXEMBbI JJISi MMOCTPOSHHsS M300paKeHH B TIOCKOM
3epKajie ¥ coOuparoLeil J1H3e;

NPUBOANUTH TPUMEPHl (HAXOAWTh HH(POpPMAIMI0 O TMpHUMEpax) MPAKTHIECKOTO
UCTIOJIB30BaHUST (PM3MYECKUX 3HAHUA B TIOBCEAHEBHOW KH3HH Ui OOECIICYCHUs
0e30MacHOCTH IpU OOpalleHMH C HOpUOOpaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 3/I0pOBbSi M COOJNIOAEHUS HOPM SKOJIOTUYECKOTO TIOBEJCHHS B
OKpYXKarollen cpene;

OCYILLIECTBIIATh IMOMCK HHpopMauuu (usnyeckoro coxaepxkanuss B HrepHere,
CaMOCTOSITENIbHO (POPMYIIHPYsl TTOMCKOBBIM 3allpoCc, HAXOIWUTh MYTH OINPEACICHUs
JIOCTOBEPHOCTH TOJY4YEHHOW MH(GOpMAMM HAa OCHOBE HMEIOIIMXCS 3HAHUM U
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MIPU BBIOJHEHUH YUEOHBIX 3a/laHU Hay4YHO--IIOMYJISIPHYIO JTUTEPATypy
(Gu3NYECKOro coJep)KaHus, CIpPaBOYHbIE MaTepuainbl, pecypcbl cetn VHTepHer,
BJA/IeTh MpUEMAMM KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHMsl HH(DOpMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCHbMEHHbBIE M YCTHBIE COOOIIEHHS Ha OCHOBE MH(pOpMaluu
U3 HECKOJIBKUX MCTOYHHKOB (H3MUYECKOTO COAEp)KaHUs, IMyOJIMYHO MpPeCTaBIsATh
pe3yJIbTaThl MPOEKTHOW WIIM MCCIIEN0BATENbCKONW NEATEIbHOCTH, TP 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHbIN MOHATUWHBIA anmapar HM3y4dyaeMoro pasjena (U3UKH U
COIIPOBOKJATh BBICTYIUIEHUE MpE3eHTAlUed C Yy4€TOM OCOOEHHOCTEH ayauTOpuUu
CBEPCTHHUKOB.



TEMATHUYECKOE INTAHMPOBAHUWE
7 KIIACC

Ne

KonuuectBo yacos

DnexTpoHHbIe (HUPPOBHIE)

HanmenoBanue pa3ienoB U TEM MPOrpaMMBbl Kontponbheie | Ilpakruueckue
n/n Bcero 00pasoBaTebHbBIE PECYPCHI
paboThI paboThI
Paznen 1. ®usuka u e€ posib B MO3HAHUU OKPYKAIOIIET0 MUPA
bubmuoreka [{OK
11 () - 2
H3Hia - Hayka 0 rpapone https://m.edsoo.ru/7f416194
bubnunoreka LIOK
12 PH3HYECKHE BETHHHEL 2 ! https://m.edsoo.ru/7f416194
bubnuoreka [{OK
13 E 5 2 1
CTECTBEHHOHAYUYHbIN METO]1 IO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBoHavaibHBIE CBEICHUS O CTPOSHUH BEIIECTBA
bubnmorexa LIOK
2.1 1
Crpoerue setiecTsa https://m.edsoo.ru/7f416194
29 JIBUKEeHUE U B3aUMO/IEVCTBUE YACTHI] 5 1 bubmuoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHbl TOSIHUS B TBa 2 bubmorexa LIOK
' PETETHHE COTTO etee https://m.eds00.ru/7f416194
Hroro no pazneny 5
Paznen 3. JIBmkeHUE U B3aUMOJICHCTBHUE TEII
but6mmoreka [IOK
31 MeXaHHHCCKoe ABIKCHIE 3 https://m.edsoo0.ru/7f416194
3.2 Huepuus, Macca, TNIOTHOCTh 4 1 bub6nunoreka [IOK



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

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

bubnunorexa LIOK

3.3 Cwia. B 14 2
A, BB i https://m.edsoo.ru/7f416194
Hroro mo pazneny 21
Paznen 4. JlaBnenue TBEPABIX TEI, KUIAKOCTEH U ra30B
41 Hasnenue. [lepenava naBneHus TBEPABIMU 3 Bbu6moreka [JOK
' TEJIAMH, )KUIKOCTAMH U Ta3aMu https://m.edso0.ru/7f416194
4.2 JlaBlIeHHE )KUIKOCTH 5 bubmorexa LIOK
' A https://m.edsoo.ru/7f416194
bubnuoreka [{OK
43 ATMOCpEpHOE AaBICHHC 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE )KMIKOCTH U Ta3a Ha MOTPYKEHHOE . 3 bubmmnoreka HOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Paznen 5. PaGota u MOIHOCTE. DHEPrust
bubmmoteka IIOK
>1 PaboTa i MomHOCTE 3 1 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
52 Hpocrsre MexamH3MEI > ! https://m.edsoo.ru/7f416194
bubnunorexa LIOK
53 Mexattieckast oueprits 4 1 https://m.edsoo.ru/7f416194
Hroro mo pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KJIACC

KommuectBo yacos

DnekTpoHHBIC (IUPPOBHIC)

Ne i/ HaumeHnoBaHnue pa3ziesioB U TEM NPOrpaMMBbl Konrponsusie | IIpaktuueckue
Bcero o0Opa3oBareIbHBIE PECYPCHI
paboThI paboThI
Pasznen 1. TemnoBele sBIIEHUSA
bu6mmoreka [IOK
11 C i 7
TPOCHIE 1 CBOMETRA Bettieetha https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 T 21 1
SIDIOBHIE NpOLECCRt > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DnekTpudeckue U MarHUTHBIC SIBIICHUS
21 DIIEKTpUUYECKUE 3apsi/Ibl. 3apsSKEHHBIE Tea 7 1 bubnnoreka [JOK
' U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 ITocTOSIHHBIN AIIEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 15
ATHITHBIE AT https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 6) 4
AEIPOMEIHRERAR YR https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KommuectBo yacos

DnekTpoHHBIC (IUPPOBHIC)

Ne i/ HaumeHnoBaHnue pa3ziesioB U TEM NPOrpaMMBbl Konrponsusie | IIpaktuueckue
Bcero o0Opa3oBareIbHBIE PECYPCHI
paboThI paboThI
Pasnen 1. MexaHudecKue SIBJICHUS
11 MexaHndeckoe IBMKCHHE U CITIOCOOBI €T0 10 1 bu6mmoreka [IOK
' ONHUCaHMsA https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
12 B i 2 1
SanmoaeHcTBre Tel 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKOHEI COXpaHCHHs 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannueckue KojieOaHUs U BOJIHBI
bu6mmoreka [JOK
2.1 M 7
CXAHUHECKHE KoNeOaHs 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHUYeCKHE BOJIHBI. 3 8 1 3
RAHHHCCIHE BOMHBL By https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15
Paznen 3. DnekTpoMarHuTHOE MOJIE U AIEKTPOMArHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 5 bubnmuorexa [JOK
' 3IIEKTPOMAarHUTHbIE BOJIHbI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 6
Pasnen 4. CBeToBEBIE SIBIIEHUSA
4.1 3aKOHBI pacCIPOCTPAHEHUS CBETA 6 2 bubmuoteka [IOK



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

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

bubmuoreka [JOK
4.2 J 0 6 3
HHSPLIT OTTHHCCIHE HpHDOPH https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.3 Paznoxenue 6eoro ceera B CEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Paznen 5. KBanTOBBIC sIBIICHUS
bu6mmorexa [IOK
51 HcnyckaHue u MOTJIOIeHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHHE ATOMHOIO H1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 A 7 1
JICPHPIC peartiit https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Paznen 6. [ToBropuTenbH0-0000111at01THI MOYITb
6.1 [ToBTOpeHue u 06001IeHNE CONIEpKAHUS 9 5 bubnnorexka [JOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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