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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHMsI COCTaBJICHA Ha
OCHOBE TOJOXEHUH M TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIENImMH mpenojaBaHus Yy4eOHOTO
npeamera «Pu3nukay.
Conmepxanue  nporpaMMbl 10 (U3UMKE  HAlpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYy4arolIMXCsl M OpraHu3alMi0 HM3ydyeHus (U3MKH Ha
JeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKe yYUTHIBAIOTCS BO3MOXXHOCTH Y4E€OHOTO
npeamera B peanmmzanuu  TpedoBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  OOy4eHus, a  Takke  MEXIPEIMETHble  CBS3U
€CTECTBEHHO-HAYUHBIX Y4€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa3oBaHHUs.
[Iporpamma 1o ¢u3MKe yCTaHABIMBACT pacHperesieHHe ydyeOHOro MaTepualia 1Mo rojaam
o0ydeHust (1Mo kjiaccam), NpeajaraeT MNPUMEPHYIO TMOCJIEI0BATEIbHOCTh M3YUYCHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHsA IPEAMETHOIO COJEpXKaHUS M Y4YETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroMXCsl.
[Tporpamma no usuke pazpaboraHa ¢ HENbIO OKa3aHUS METOAMYECKON TTOMOIIY YIUTEIIO
B CO31aHUU paboyel MPorpaMMBbl 110 y4eOHOMY MPEAMETY.
dusmka sABISAETCS CUCTEMOOOPA3yIOLIUM Il €CTECTBEHHO-HAYYHbIX YUe€OHBIX IPEIMETOB,
IOCKOJIbKY (hpr3MuecKue 3aKOHbI JIeKAaT B OCHOBE IPOLIECCOB U SIBJICHUH, M3ydaeMbIX XUMHEH,
Ouosorueli, actpoHOMHUEH M PU3NIECKOi reorpadueii, BHOCUT BKJIAJ] B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHMsS] HAy4HOIO MeToj]a
IIO3HAHUS, TO €CTh CII0C00a NOJIYYEHHUs JOCTOBEPHBIX 3HAHUI O MUE.
OpHa M3 IMIaBHBIX 33aja4 (QU3MUEcKOoro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAYYHOW T'PaMOTHOCTM W HWHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYI0 TPAMOTHOCTD!
® HAy4HO OOBSCHSTDH SIBICHHUS;
® OIICHUWBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHUS;
® MHTEPHPETUPOBATH JAHHBIE U MCIOJIb30BaThb HAy4YHBIE JOKA3aTENIbCTBA MJIS
IIOJIyYE€HUS BBIBOJIOB.
Ilenu wm3yueHuss (QU3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OINpPENEIEHbI B
Konnenmuu npenoaasanus ydeOHoro npenmMera «®@usmnka» B 00pa3oBaTeIbHBIX OpraHU3AIMIX
Poccuiickoit ®enepanuu, peaau3yrolmMX OCHOBHBIE 00111€00pa30oBaTeNIbHbIE MPOTPaMMBbL,
yrBepxkaA€HHON pemienneM Komernn MunncrepctBa npocsemenust Poccuniickont denepannn
(mpotokoia ot 3 nexadbps 2019 r. Ne I[1K-4BH).
Henu n3yyenus puanku:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHs OOydaloluxcsi K HAy4HOMY H3YyUEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABIEHUH O HAydHOM MeETOJ€ TMO3HaHUA U (HOpMUPOBaAHHE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33pPEHMS KaK pe3yibTaTa U3Y4E€HHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;



e (opMupoBaHHE MPEICTABICHUNA O POIH (PU3UKH JUIS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

e Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymieid mnpodeccHoHaIbHON
JeSITeITbHOCTH, CBSI3aHHOM C (DU3MKOH, TOATOTOBKA K JalbHEUIIEMY O0YYCHHIO B TOM
HalpaBJICHUH.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro

00pa3oBaHUs 00ECIEUNBACTCS PEIICHHEM CIICAYIONINX 3a1a4:

e [pHOOpETeHUE 3HAHHWK O JUCKPETHOM CTPOCHUM BEIIECTBa, O MEXaHHYECKUX,
TETUIOBBIX, MJIEKTPHUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

e [puoOpeTeHWe yMEHUH ONUChIBaTh U  OOBACHATH (PU3HUECKUE SBICHUS C
UCTIOJIb30BaHUEM TTOJTyYCHHBIX 3HAHUIA,

® OCBOCHHE METOJIOB DEIICHHS NPOCTEHIINX pAcUETHBIX 3a7ad C HCIOJIb30BAaHHEM
(bU3NIECKUX MOJICIICH, TBOPUECKUX U MPAKTHKO-OPUCHTUPOBAHHBIX 33]1a4;

® Dpa3BUTHE YMEHHMHA HAONIOIATh NPUPOAHBIC SBJICHUS W  BBIIOJHATH  OIBITHI,
nabopaTopHble pabOThl M 3KCIEPUMEHTAJIbHBIC HWCCIEJIOBAHHUS C HCIOJIb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e OCBOGHHE MPHUEMOB PAOOTHI ¢ HMH(MOpMAIUe (HU3MUECKOTO COACP)KAHUS, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX MJOCTIDKEHHSX (U3UKH, aHAIM3 U KPUTUYECKOE
OlLICHUBaHKUE UHPOPMALINY;

® 3HAaKOMCTBO cO chepaMu MpodecCHOHAIBHON JCATEIIbHOCTH, CBA3aHHBIMU C (DH3UKOM,
U COBPEMEHHBIMHU TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JIOCTHKCHUAX (PU3UUCCKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHUs
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJlEN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJlacce — 102 yaca 3 yaca B HEJIENIO).

[Ipennaraemslii B mporpamme mo Gpusnke nepeyeHsb J1adopaTOPHBIX PadOT U OMBITOB HOCUT
peKOMEHIaTeNbHBIA XapaKTep, y4UTeNlb JIelaeT BbIOOp IMpOBeIeHUs J1a0OpaTOPHBIX PadoOT U
OTIBITOB C YUETOM WHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa 1o (pU3HKe.



COJAEP/KAHUE OBYYEHUA

7 KIIACC
Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, IJIEKTPUUYECKHE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MpudOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHasi CHCTEMA €JIMHHII.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH H3ydaroT npupony. EcTecTBeHHO-Hay4dHBIN
METOJl IO3HaHWs: HaOJIIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro spieHus. OmnucaHue
(U3UYECKUX SBJICHUHN C TOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. Mexanuueckue, TEIUIOBbIC, FJIEKTPUUECKHE, MATHUTHBIEC, CBETOBBIC SIBJICHUS.

2. O®wuzuueckue MpuOOpHl U MPOLEAypa MPSIMBIX U3MEPEHHUN aHAIOTOBBIM U HHU(POBHIM

puoOpOM.

Jlabopamopnusie pabomot u onvimeol.

OmnpeneneHne EHbI IEIEHUS MKaIbl HK3MEPUTEIBHOTO pUodopa.
N3mepenne paccTOsTHU.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Ornpenenenne pa3MepoB MaJIbIX TEJl.
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N3mepenne TtemrepaTypbl MNpHU TOMOIIM KUAKOCTHOTO TEPMOMETpAa W JaTydKa
TEeMIIepaTyphI.
6. IlpoBenenue wuccieqoBaHUS MO MPOBEPKE THIOTE3bI: JAaTbHOCTh MOJIETA INApHKa,
MYIEHHOTO TOPU30HTAIILHO, TeM O0JIbIle, 4YeM OO0JIbIIIe BHICOTA MYyCKAa.
Pa3nen 2. [lepBoHavaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, HX pa3Mepbl. ONBITHI, TOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenue yactuil BemiecTBa. CBs3b CKOPOCTHU JIBMDXKEHHMSI YacTHI[ C TEMIIEpaTypoil.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzauMopeiicTBUe dYacTHI] BEHIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, IKUIAKOCTEH U  TBEPABIX
(kpucTaanmuyeckux) Ted. B3auMoCBs3b MEXIy CBOMCTBAMM BEIIECTB B PAa3HBIX arperaTHbBIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHhIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHue 6pOyHOBCKOTO JIBHKEHUSI.

2. HaGmronenue nuddys3un.

3. HaOmoneHue sSBICHHUA, OOBSICHIIONIMXCS MPUTSHKCHHEM I OTTAIKHBAHHUEM YaCTHIT

BEIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Omnenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmBITHI IO HAOJFOICHUIO TEIIOBOTO PACIIHPEHUS T'a30B.

3. OmnbITHI IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexanudeckoe naBmkeHue. PaBHOMepHOe W HepaBHOMepHOe ABMkeHHEe. CKOpOCTb.

CpenHsist CKOpOCTh IPH HEPABHOMEPHOM JIBIDKCHHUH. Pacuér myTH U BpeMeHU JABUKECHUSI.



SlBnenue wHepnuu. 3aKOH HHepUUHU. B3aumonelcTBue Tell Kak NpUYMHA W3MEHEHUS
CKOpPOCTH JIBMKEHMsI Tell. Macca kak Mepa uHepTHocTu Tena. [lmoTHocTh BemiectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIE 00bEMa BElIeCTBA.

Cwia Kak XapakTepucThka B3aumojencTBus Tten. Cuia ymnpyroctd U 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMETpa. fIBiieHHMe TAroTeHus U cuia Tsokectd. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec rtema. HeBecomocTs. CiojkeHue cuil, HaIpaBJICHHBIX I10
oaHoil mpsiMoi. PaBHozelcTByromas cuil. Cuna TpeHusi. TpeHue CKOJIbXKEHUS U TPEHUE MOKOSI.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4eCcKoro IBUKEHUS Tela.

N3mepennie ckopoCcTH MPSIMOJIMHEMHOTO JIBUKEHHUS.

Habntoienue siBieHUs] UHEPIIUH.

Habmroienue n3aMeHeHus: CKOpoCcTy MPH B3aUMOJICHCTBUH TEI.

CpaBHeHue Macc 10 B3aUMOJICHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHON MPSIMOH.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO MABIKEHUS (LIapUKa B KHJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

2. OmnpeneneHue cpenHell CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuKa MO0 HAKIOHHON
MJIOCKOCTH.

3. Omnpenenenue IOTHOCTH TBEPIOTO TENA.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (nedopMaiiii) Mpy>KUHbI OT
IIPUJIOKEHHOM CHJIBI.
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5. OIBbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBLKEHHUS OT Beca Teja U
XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEH.
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH H Ia30B.

JaBnenue. CriocoObl yMEHbBIIIEHUS U YBEIUUEHU JaBieHus. JlaBieHune ra3a. 3aBUCUMOCTh
JIaBJIEHUs ra3a oT 00b&Ma, Temieparypsl. [lepenada naBneHus: TBEPIBIMU TEIAMHU, KHUIKOCTSIMU
u razamu. 3akoH Ilackans. [THeBMaTndeckue MammHbl. 3aBUCUMOCTH JABJIEHHS KUIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe aaBieHHe. [IpUuMHBI CyIECTBOBAHUS BO3IYLIHOMN
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue atMocdepHOro naBieHusi. 3aBHUCUMOCTh
atMoc(epHOro JaBieHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JleicTBuE )XUAKOCTH U ra3a Ha NOrpyXEHHOE B HUX Telso. BeITankuBaromnias (apxumea0Ba)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJIEHUS T'a3a OT TEMIIEPaTYpBhI.

Ilepenava naBieHMs )KUIKOCTBIO U Ta30M.
Coob1maronmecs: Cocy/sl.

I'mppaBnnueckwmii npecc.

[IposiBnenue necTBuss aTMOCHEPHOTO TABJICHHS.
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3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM 4YacTH Tela W
IIJIOTHOCTH YKUJKOCTH.
PaBeHCTBO BBITAJIKUBAIOIIEH CUIIBI BECY BEITECHEHHOM KUIAKOCTH.

o N

VYcnoBue 1mIaBaHWs TEd: IIJIaBaHUE WIIH IOrpy>X€HUE TCJI B 3aBUCHUMOCTH OT
COOTHOILIEHUS INIOTHOCTEMN Tela U KUIKOCTH.



Jlabopamopuvie pabomul u onvimol.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMA MOTPYKEHHON B JKUIKOCTh
YacTH TeJa.

2. OmnpeneneHve BBITAJIKUBAIONIEH CHIIBI, JEHCTBYIONIEH Ha TeNO, TMOTPYXEHHOE B
KUJIKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAIKHBAIOIIEH CHIIBI, JACHCTBYIOLICH Ha Telo B
JKUJKOCTH, OT MACCHI TeJIA.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOUICH CHUIIBI, JEHCTBYIONIEH Ha
TEJO B JKUJIKOCTH, OT 00BbEMA MOTrpyKEHHOM B KUAKOCTh YaCcTU Tella U OT IJIOTHOCTH
JKUJIKOCTH.

5. KoncrpyupoBanue apeomeTpa WIM KOHCTPYMPOBAaHHE JIOJKM U OIpeNeieHHE €&
rPYy30M0AbEMHOCTH.

Paszgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTbie MexaHM3MBI: pblYar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. [IpaBWiio paBHOBECHs
pbiuara. [IpuMeHeHue mpaBuia paBHOBECHUs pblyara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXaHUKH.
KIIJI nmpocTbix MmexaHu3MoB. [IpocTbie MeXaHU3MEBI B OBITY U TEXHUKE.

Mexanuyeckas sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpainenue
OJIHOTO BU/Ia MEXaHUUECKON SHEPTUHU B APYroil. 3aKOH COXpaHEHUs IHEPIHUH B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnwsie padbomot u onvimol.

1. Ompenenennie paOOTBI CHUJIBI TPEHHUS NPU PABHOMEPHOM JIBKEHUM Tejla IO

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBanue yciaoBHiA paBHOBECHS phlyara.
N3mepenne KII/] HakIOHHOM INTIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUSI MEXAHUYECKOU SHEPTUU.

w

8 KUIACC
Pa3nes 6. TensioBble siBJICHUS.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KHHETUUYECKON TEOpUU CTpOeHUs BemlecTBa. Macca
U pasMepbl aroMOB M MOJeKyJd. ONbITbl, NOATBEPKAAOIIME OCHOBHBIE IIOJOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOr0 COCTOSIHUI BemlecTBa. Kpucramnmnyeckue u
amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJISIDHO--KMHETUYECKOM Teopuu. (CmaunmBaHuME M KalWULIPHBIE sBIEHUA. TerioBoe
pacIIupeHNe U CXKaTHE.

Temnepatypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBHMKEHUS YacCTHII.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEW OSHEpPruM: TeIulonepeaadya Hu
coBeplIeHre padoThl. Bupl Temonepeaauu: TeIONPOBOIHOCTh, KOHBEKIHS, U3IyUECHHUE.

KonnyecTtBo TemnoTel. YienbHas TEMIOEMKOCTh BellecTBa. TemIooOMeH M TemIoBOe
paBHOBecHe. YpaBHEHHE TeIUIoBoro OanaHca. I[lnaBrneHue um oTBepleBaHUE KPUCTATTUMYECKUX
BEIIECTB. YAeNbHas TemioTa raBieHus. IlapooOpa3oBanme u koHaeHcanws. Mcmapenue.
Kunenue. YnaenpHass Teminora napooOpa3oBaHHs. 3aBUCHMOCTh TEMIEpaTypbl KHUIIEHHS OT
aTMOC(EpPHOTO JaBJICHUS.

BrnaxxHocts Bo3myxa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.



[Mpunmunsr pabotel TermoBbix aBuratenedt KIIJ TemmoBoro asurarens. TemoBble
JIBUTATEIIN U 3allUTa OKPYKAIOLIEH CPEIbl.
3aKOH COXpaHEHMsI U IPEBPALCHNS DHEPTUH B TEIUIOBBIX IIPOLECCaXx.
Hemoncmpayuu.
HaGmronenne 6poyHOBCKOTO JIBHIKEHUSI.
Hab6mronenue nuddys3un.
HaOnronenue siBneHui cMauuBaHMsI U KaIWUISIPHBIX SIBJICHUH.
HaOGnroneHue TeninoBoro pacuMpeHus Tell.
M3MeHeHue naBIeHMs ra3a IpU U3MEHEHUH 00bEMa M HarpeBaHUM WIIM OXJIAXKICHUH.
[TpaBuiia u3MepeHus TEMIIEPATypBhI.
Bunae! Tenonepenayn.
OxJaxieHue Ipu COBEPLIEHUN PaOOTHI.
HarpeBanue npu coBepiieHUn paboThl BHEIIHUMH CUJIaMHU.
10 CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.
11. HaGmroneHre KuIeHusl.
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12. HabnroieHre mocTOsSTHCTBA TeMITepaTyphbl IPHU TIJIaBJICHUU.

13. Mozeny TEeIOBbIX IBUTATENEH.

Jlabopamopnuvie padbomot u onvimol.

OMnBITH O OOHAPYKCHHUIO TSHCTBUS CHJI MOJICKYJISIPHOTO TIPUTSKCHHUS.

OMnBITHI O BRIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIH caxapa.

OnbITHI 1O HAOIIOIEHUIO TETNIOBOTO PACIIUPEHHS Ta30B, )KUJIKOCTEH 1 TBEPABIX TE.

Ornipezenienne 1aBieHUs BO3AyXa B OAJJIOHE MINPHUIIA.

OMNBITHI, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTh JIaBIICHUS BO3JyXa OT €ro o0béMa u

HArpeBaHUs WIHA OXJIaKICHHUSI.

6. IlpoBepka ruMOTE3bl JIUHEHHOW 3aBUCUMOCTH JJUHBI CTOJIOMKA KHIKOCTH B
TEPMOMETPHUYECKOHN TPYyOKE OT TeMITepPaTypHI.

AR .

7. HaGmroneHne n3MeHEHUs BHYTPEHHEH SHEPrUM Tejla B pe3ysbTaTe TeIIonepeadu u

paboThl BHEIIHHUX CHIL

8. HccnenoBanue siBJeHHs TEIIIOOOMEHA MTPHU CMEIIMBAHUH XOJIOIHOM U ropsiueld BOMBI.

9. OmnpeneneHre KOMUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW IPH TEIUIOOOMEHE C

HarpeThIM METAJUIMYECKUM ITHIHHIPOM.

10. Ompenenenuie yaenpHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mnpoiecca uCapeHusl.

12. OmnpeneneHre OTHOCUTETBHON BIQXKHOCTH BO3TyXa.

13. OmnpenenenHrie yaeabHOM TEIUIOTHI IIABICHUS JIb/IA.

Pa3nes 7. JnekTpuyeckue H MATHUTHBIC SIBJICHHUS.

OnekTpuzanus Ten. J[Ba poma 3NEeKTpUYECKUX 3aps/ioB. BianmonelcTBHe 3apsiKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTH CHJIBI B3aUMOJICHCTBUS 3apsDKCHHBIX TeJl OT BEJIUYHHBI
3aps70B U PACCTOSTHUS MKy TEIaMH).

OnekTpuueckoe nosie. Hanpspk€HHOCTD 3ieKTpudeckoro mnojs. [IpuHuun cyneprno3unumn
ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsaoB. DJIEMEHTapHBIN sieKkTpudeckuil 3apsia. CtpoeHue
aTtoma. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3aps/a.

ONEKTPUUECKUI TOK. YCIOBUS CYIIECTBOBAHMS JIIEKTPUUECKOrO TOKa. McTOuHMKHM
MOCTOSIHHOTO TOKa. JIeHMCTBHS 3JIEKTPUUYECKOrO0 TOKa (TEIJIOBOE, XUMUYECKOE, MArHUTHOE).
DJIEKTPUUYECKUI TOK B )KUIAKOCTAX U razax.



Onexktpuueckasd uenb. Cuna Toka. OJnekTpuyeckoe HampspkeHue. ConpoTHBIIEHHE
MPOBOJIHUKA. YIENbHOE COMPOTUBJIEHUE BellecTBa. 3akoH Owma s ydacTka Ienu.
[TocnenoBarenbHOE U MapaJLIETbHOE COCTUHEHUE TPOBOTHUKOB.

PaboTa 1 MOIIHOCTB 3JEKTpUYECKOTo ToKa. 3aKkoH [ koyms—JIeHa. DaeKkTpudecKkue 1enu
U TIOTPEOUTENH ICKTPUIECKOM SHEPTUH B ObITY. KOpOTKOE 3aMBIKaHHE.

ITocTossHHBIE MarHuThl. B3anMoaeiicTBHE IIOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MaruutHoe noJie 3eMJId U €ro 3HaYeHue 1S )ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
3JIEKTPUYECKOr0 TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eiCTBME MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBHUIaTellb TMOCTOSIHHOIO ToKa. Vcrons3oBaHue
AJIEKTPOJIBUTaTEsICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  ayeKTpoMarHuTHOM  uHAykuuu. IlpaBuio  JleHna.
OnektporeHeparop. CrocoObl TOJYYEHHS JJICKTPUYECKOW DHEPruu. ODJIEKTPOCTAHIIUM Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHUH.

Hemoncmpayuu.

DneKkTpusanus Ted.
JIBa pona eKTpUUYECKUX 3apsiIOB M B3aUMOJICHCTBHUE 3apsHKEHHBIX TEJI.
YCTpOUCTBO U JIEUCTBUE IEKTPOCKOMA.
DneKTpocTaTUuecKast UHIYKIIMSL.
3aK0H COXpaHEHUs AIEKTPUUECKUX 3apsI0B.
[IpOBOHUKY U TUAJECKTPUKHU.
MoaenupoBaHU€ CHJIOBBIX JUHUM SJICKTPUYECKOTO MOJIA.
VICTOYHHKH MOCTOSHHOTO TOKA.
JIefiCTBHS 2IIEKTPUYECKOTO TOKA.
. DJIIEKTPUUYECKUI TOK B )KHIKOCTH.
. "'a30BBbIit pazps.
. 3sMepeHune cuiibl TOKa aMIIEpMETPOM.
. I3mepenne 21eKTpUYecKOoro HanpsHKEHUS BOJTBTMETPOM.
. Peocrar u mara3uH COpOTUBIIEHUN.
. BzaumoneiicTBre MOCTOSHHBIX MarHUTOB.
. MopenvpoBaHue HEBO3MOXKHOCTH Pa3/ICJICHUsI TOJTIOCOB MarHuTa.
. MopenvpoBaHue MarHUTHBIX TTOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Opcrena.
. MarauTHoe noJjie Toka. JJIeKTPOMAarHurT.
. JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
. DIEKTPOABUTATEIb MIOCTOSTHHOTO TOKA.
. UccnenoBanue siBJICHUS IEKTPOMATHUTHON MHAYKIUH.
. OnpiTel Dapanes.
. 3aBUCUMOCTH HaIpaBJIeHUsI UHAYKITMOHHOTO TOKA OT YCIIOBUN €ro BO3SHUKHOBEHHSI.
25. DIJIeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuvie pabomul u onvimel.
OnBITH MO HAOTIOEHUIO DNIEKTPU3AIIMU TNl MHAYKIIMEH U PU CONTPUKOCHOBEHUH.
WccnenoBanue nelCTBUS JIEKTPHUUECKOTO OIS HA TPOBOTHUKH M TUAJICKTPUKH.
CoOopxka u mpoBepKa pabOThI AMEKTPUIECKOM TN MOCTOSHHOTO TOKA.
W3mepenue u peryaupoBaHue CUIIbl TOKA.
N3mepenne u peryaupoBaHue HapsHKEHUS.
WccnenoBanme 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 Pe3UCTOP, OT CONMPOTUBIICHUS
pEe3UCTOpa M HAMPSDKCHUS Ha PE3UCTOPE.
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7. OnbITel, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb  3JEKTPUYECKOIO  CONPOTUBIIEHUS
IIPOBOAHMKA OT €T0 JJIMHBI, IUIOIIAIU TIONIEPEUYHOr0 CEYEHHS U MaTepHaa.

8. Ilpoepka mpaBuia CIOXKEHHUS HANPSHKEHUN INPH IOCIEA0BATEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuia Ui CHIIbI TOKA MPH NMAPaUICITBHOM COCTUHEHUN PE3UCTOPOB.

10. Ompenenenue paboThI AIEKTPHUUECKOTO TOKA, UAYILIETO YEPE3 PESUCTOP.

11. Onpenenenne MOLIHOCTH IEKTPUUECKOTO TOKA, BBIJEIAEMON Ha PE3UCTOpE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO Yepe3 JaMIIOuKy, OT HalpsKEeHUs
Ha HEW.

13. Onpenenenne KIIJl narpeBares.

14. UccnenoBaHne MarHUTHOTO B3aMMOJIEHCTBUS OCTOSIHHBIX MarHUTOB.

15. 3yueHre MarHUTHOTO HOJS IIOCTOSIHHBIX MAarHUTOB HpU HX OOBEIUHEHHUH U
paszeneHuu.

16. UccnenoBanue ASUCTBUS 3JICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpITbIl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI B3aUMOAECUCTBUS KaTyIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA U HallpaBJICHUS TOKA B KaTYILKeE.

18. M3yuenue aelcTBUS MarHUTHOTO I0JIS1 HA IPOBOJIHHUK C TOKOM.

19. KonctpynpoBanue 1 u3y4eHue padboThl SJIEKTPOIBUTATEIIS.

20. Uzmepenune KI1J] anexTpoaBUraTenbHON YCTAHOBKH.

21. OnbITEl 10 MCCIIEJOBAHUIO SIBJICHUS JIEKTPOMArHUTHOM MHIYKIMU: HCCIIEJOBaHHE
U3MEHEHUI 3HAUeHUs U HalpaBJICHUs UHIYKIIMOHHOTO TOKA.

9 KUIACC
Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexannueckoe nwkeHue. MarepuanbHasg Touka. Cuctema orcu€ra. OTHOCHTEIBHOCTH
MEXaHUYECKOTO JBHKEHHs. PaBHOMEpHOE mpsAMoONIMHENHOE nBMKEeHME. HepaBHOMepHOE
npsiMoiHeHoe aBmkeHue. CpenHssi U MrHOBEHHas CKOPOCTh Tella IMpPH HEPaBHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMosiiHeiHoe aBrkeHne. CBoOogHoe najgeHue. OnbIThl
[Nanunes.

PaBHOMepHOE aBMkKEHUE MO OKpYKHOCTH. [lepuon u wactora obOpamenus. JluneitHas u
YIII0Bast CKOPOCTH. LIEHTPOCTPEMUTENBHOE YCKOPEHUE.

Ilepsbiit 3akoH HerotoHa. Bropoi 3akon Herorona. Tperuit 3akoH HeroroHa. IIpunimn
CYNEPIIO3UIUHN CHIL.

Cwia ympyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUS CKOJIBKEHHS, CHJIa TPEHHS
IIOKOS1, APYTUE BUABI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEeMUPHOIO TATOTEHHS. YCKOpEHHE CBOOOIHOIO MaJeHusl.
JBuxenne 1aner Bokpyr Comnnpa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
Meperpy3KH.

PaBHOBecue MaTepuanbHOI TOUKU. AGCONIOTHO TBEPIOE Teno. PaBHoBecue TBEPAOTO Tena
C 3aKPEINIEHHON OCBIO BpameHuss. MomeHT cuibl. LIeHTp TskecTH.

Nmnynsc Tena. M3menenne ummynesca. MMmynbe cuiibl. 3aKOH COXPaHEHMS! WMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexanuueckass pabota U MOUIHOCTb. Pabora cui TspKecTH, ynpyroctu, TpeHus. CBsizb
sHeprun u pabothl. [loTeHlmanbHas >HEpPrus Tena, MOJHATOrO HajA TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3Heprus cxaroi npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHH.



Hemoncmpayuu.

1. Ha6JIIOI[eHI/Ie MCXAaHUYCCKOI'o IBUKCHUS TCJIa OTHOCUTCIIBHO PA3HbIX TCJI OoTcuéTa.

2. CpaBHeHHE IyTeH W TPACKTOPUM JBHXKEHHSI OJHOTO M TOTO K€ TeJda OTHOCUTEIHHO
pa3HBIX Tell OTCUETA.

N3mepenne cKOpOCTH U YCKOPEHUS MPSMOIUHEHHOTO ABUKCHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHXKCHHUS.

Habmroienue 1BH>KeHUs Tella 0 OKPYKHOCTH.

Habmroienne MexaHU4YecKuX sIBJICHUN, TPOUCXOISIINX B cucTeme oTcuéra «Tenexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTENbHO KaOuHeTa (PU3UKHU.
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7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcCChl TeNIA U JEHCTBYIOLIEH HA HETO CUIIBI.
8. HabmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.
9. M3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya nmnysbca IpyU B3aUMOJICHCTBUHU Tell.

11. [Ipeo6pa3oBanust SHEPTUU IPU B3aUMOJECHCTBUU TENl.

12. Coxpanenue UMITyJIbCa IPU HEYIPYTOM B3aHMMO/ICHCTBUH.

13. Coxpanenue uMIysbca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HabGmroieHre peaKTHBHOTO JBUKCHUS.

15. CoxpaHeHne MeXaHU4eCKOW SHEPTUU MPU CBOOOIHOM I1a/ICHUU.

16. CoxpaHeHnue MEXaHUYECKON SHEPTUH MIPH JBMXKEHUH TEJa 0] ICHCTBUEM NPYKUHBI.

Jlabopamopnwsie pabomot u onvimel.

1. KoHcTpyupoBaHMe TpakTa Al pa3roHa M JaJbHEHIIEro paBHOMEPHOIO JBHKEHHUS
[IApUKA WIH TEIEKKHU.

2. OmnpeneneHue CpeaHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHHS IapHKa IO
HaKJIOHHOM IJIOCKOCTH.

3. OmpeneneHue yCKOpPEeHUs Tejda NPU PAaBHOYCKOPEHHOM [JBM)KEHUHM IO HAKJIOHHON
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JIBUKEHUU Oe3
Ha4yaJbHOU CKOPOCTH.

5. IIpoBepka THUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBKEHHH O€3 HadalbHON
CKOPOCTH IIyTH OTHOCSTCSI KaK psii HEUETHBIX 4YHUCEN, TO COOTBETCTBYIOIIME
IIPOMEXKYTKH BPEMEHU OJJMHAKOBBI.

6. HccnemoBaHue 3aBUCUMOCTH CWJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JIaBJICHMSL.

7. Omnpenenenue k03 PUIMEHTA TPEHUS CKOIbXKEHUS.

Omnpenenenne KECTKOCTU MPYKUHBI.

9. Omnpenenenne pabOTBl CUJIBI TPEHUS TMPU PABHOMEPHOM JIBIDKEHUHM Tejla [0

TOPU30HTAIBHOM MOBEPXHOCTH.
10. Ompenenerrie pabOTHI CHIIBI YIPYTOCTH TIPU TOIBEME Tpy3a C HCIOIH30BAHHEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11. M3yueHne 3akOHa COXPAHEHUS SHEPTUH.

Pa3nesn 9. Mexannveckne Koy1e0aHUs M BOJIHBI.

KonebartenbHoe npukeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMI: MepHoj, 4acToTa,
aMIuTyna. MareMatud4ecKuil W NpPYKMHHBIM MasTHUKMW. lIpeBpamieHune sHeprum Ipu
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxatomue kojeOaHus. Beinyxkaennsle koneOanus. Pezonanc. MexaHuyeckre BOJHBI.
CaoiicTBa MexaHndyeckux BoJiH. [IposonbHble U monepeyHble BOJHBL. J[JTMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHHs. MexaHn4eCcKue BOJHBI B TBEP/IOM TeJle, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa U BbIcOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

o



Hemoncmpayuu.

ok wn

Habmonenue xonebanuii Tex moj AUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Hab6nronenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

Habmroienue BeIHYXIEHHBIX KOJIeOaHUI U pe30HaHca.

Pacrnipoctpanenne npoJoiabHbIX U IONEPEYHBIX BOJIH (HA MOJIENH).

Habumroienne 3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI.

AKyCTHYECKUI PE30HAaHC.

Jlabopamopuwvie padbomot u onvimel.

1.
2.
3.

7.

OnpezneneHue 4acTOThI U EPHOAA KoeOaHUH MaTeMaTUYeCKOro MasiTHUKA.
Omnpeznenenne 4acTOTHI U MEPHOJa KOIeOaHUH IPY>KUHHOTO MasTHUKA.

HccnenoBanue 3aBHCHUMOCTU TEpUOJa KOJeOaHWW IMOJABEUICHHOTO K HUTH TIpy3a OT
JUINHBI HUTH.

HccnenoBanue 3aBUCMMOCTH IepuoJa KoseOaHUH NMPYKMHHOTO MasTHHKA OT Macchl
rpysa.

[TpoBepka HE3aBUCHUMOCTH IEpuoja KojeOaHWil rpys3a, MOJIBEHIEHHOTO K HHUTH, OT
Macchl rpysa.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb Ilepuoja KoyieOaHUH HPYKUHHOTO
MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

N3mepeHune yckopeHus cBOOOAHOIO MaJACHHUS.

Pa3pnen 10. DinekTpoMarHuTHoe 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHuTHOE TI0JIe. DJEKTPOMAarHuTHbIE BOJIHBL. CBOMCTBa 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 351eKTpOMarHuTHBIX BOJIH. VICrionb30BaHuE 3JEKTPOMArHMTHBIX BOJIH JIJIsE COTOBOM

CBsI3H.

DJieKTpoMarHuTHas npupojia ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoJsHOBEIE CBOMICTBA CBETA.

Jlabopamopuvie padomol u onvimel.

1.

I/I3yquI/Ie CBOICTB QJICKTPOMATrHUTHBIX BOJIH € ITIOMOIIBIO MOOHJILHOTO Teﬂe(bOHa.

Pa3nen 11. CBeToBbIe sIBJICHUS.

JlyueBasg moxenb cBera. Mcrounuku cera. IIpsMonuHeiiHOE pacnpoOCTpaHEHUE CBETA.
3armenuns Connua u JIynel. Otpaxenue cera. [Tnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Tpenomiienue cBeta. 3aKOH IpenoMiieHus cBeTa. I1oHOe BHyTpEeHHEE OTpaKEHUE CBETA.
Hcnonb30BaHne OTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUECKHUX CBETOBOAAX.

JIunza. Xox nyweit B numH3e. Ontuueckas cucrema (¢oToammnapara, MHKpPOCKONa H
Teneckona. ['na3 kak ontudeckas cucrema. bin3opykocTs U 1aabHO30PKOCTb.

Paznoxenue 6ernoro csera B criekTp. OnbiTel HptoToHA. CllojkeHNe CEKTPaIbHbIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

WCooNoakr~WDdDE

[TpstmonMHENHOE pacIpOCTpaHEHNUE CBETA.

OtpaxkeHue cBera.

[Tomy4yenue n300pa’keHMid B TNIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

OnTHyeckuii CBETOBOI.

Xon styuelt B coOuparomeit Junse.

XoJ Ty4dei B pacCEenBalOIIEH JIMH3E.

[Toryuenue n300pakeHUi ¢ TOMOILBIO JIUH3.

[Tpuniun peiictBus goroanmnapara, MUKPOCKOIA U TEIECKOIIA.



10. Mopnens riasa.

11. Paznoxxenue OEoro CBETa B CIIEKTP.

12. Tlomydenue Genoro cBeTa MpH CIOKCHUH CBETA Pa3HBIX 1IBETOB.

Jlabopamopuwvie pabomot u onvimeol.

1. HccrnenoBaHue 3aBUCMMOCTH yIila OTPaKeHUs! CBETOBOTO JIy4a OT yriia MajeHusl.

2. H3yueHue XapaKTEpUCTUK U300paKEHHS MPEAMETa B IIIOCKOM 3epKajle.

3. HccnenoBaHue 3aBUCMMOCTHU yIJia MPEIOMIICHHUS CBETOBOTO JIyda OT yrija MaJeHus Ha
IPaHULIE «BO3LYX—CTEKIION.

[Tomy4yeHnue n300pakeHUIA ¢ TTOMOIIBIO COOUPAIOIIEH JTMH3HI.

Omnpenenenne (GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JINH3HI.
OMNBITHI O PA3JIOKESHHUIO OEJIOTO CBETA B CIIEKT.

OnpITHl MO BOCHPUATHIO LIBETAa MPEIMETOB MPU UX HAOIIOJEHUU dYepe3 LIBETOBBIC
(UITBTPHL.

Pa3nen 12. KBanToBble fiBJI€HUS.

N o ok

OmnsiThl Pesepdopna n mnanerapuas mozaens aroma. Moaens atoma bopa. Mcenyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHelHyaTbie CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uziaydeHus. CTpoeHHe aTOMHOIO sJpa.
Hyknonnass momens aromHoro siapa. M3oromsl. PaanoaktuBHble npeBpameHus. llepuon
IoJIypacnaaa aTOMHBIX sJep.

SnepHble peaky. 3aKOHbI COXPAHEHMsI 3apsJ0BOIO U MAaCCOBOI'O YHMCE. DHEPIUs CBA3U
aToOMHBIX saep. CBsa3p Macchl U dHepruu. Peakumm cuHTe3a u geneHus snep. Mcrounuku
sHeprun CosHUA U 3BE3N.

SInepnas sHepreTuxa. JIeMcTBUA pagMOAKTUBHBIX U3JIy4YE€HUHN HA )KMBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHeKTphl U3JIy4€HUs U TIOTJIOLICHHUS.
CrieKTphl pa3aMyHbIX I'a30B.

CrnexTp BoaOpoO/Ia.

HaGnronenue TpexoB B kamepe Buibcona.
PaboTa cuéTunka HOHU3UPYIOUINX U3ITy4YEHU.

ok wnNE

Perucrpanus u3mydeHus: IpUPOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnuvie padbomot u onvimol.

1. HaOnroneHue CIUIOMIHBIX M JMHEHYATBIX CIIEKTPOB U3IY4YEHUS.

2. HccnenoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YacTHUIbI [0 TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. H3mepeHune paanoakTHBHOTO (QOHA.

IToBTOpHTEIBLHO-0000 IO MOIYIb.

[ToBTOpUTENBHO--0000IAIOIIMKA  MOAYNIb NpeAHAa3HAYeH JJIs  CHUCTeMaTH3aluu |
00001IeHNsT IPEMETHOTO COJIEPIKAHMSI M OTIBITA JIEITEIFHOCTH, IPHOOPETEHHOTO MTPH U3YYCHUT
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMeHY IO
¢du3uke 17151 00yJaroUIMXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[Ipy wW3yuyeHUM JAHHOTO MOJYJS PEAIN3YIOTCS M CHUCTEeMaTU3UPYIOTCS  BHUJIBI
NEeSITeTPHOCTH, Ha OCHOBE KOTOPBIX OOECreuMBaeTcss JIOCTIKCHHE TIPEAMETHBIX U
METAINPEeIMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00ydeHUs, (HOpMHUpPYETCs eCTECTBEHHOHAyYHAs
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIEIOBaHMS SBICHUHA MNPUPOIBI M TEXHUKH,
OBJIQJICHUE YMEHMSAMHU OOBSICHATh (U3UUECKUE SIBJICHUS, MPUMEHSS TIOJy4YeHHbIE 3HAHMA,
pemath 3aa4, B TOM YHCJIe KaYeCTBEHHBIC U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMIIIANbHO AEATEIbHOCTHBINA XapaKTep JaHHOIO pas3zelia peaausyercs 3a CUET TOoro,
4TO 00y4arolrecs BHITOJIHSIOT 331aHUs, B KOTOPBIX UM MpeaiaraeTcs:



HA OCHOBE IMOJIYYCHHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBICHATH (PM3HUECKUE SIBICHUS
B OKPYKarOUIEN TPUPOJE U OBCEIHEBHOM KU3HU;
HCIIOJIb30BaTh Hay4HbIE€ METOJbI MCCIEAOBAHUSA (PU3NYECKUX SBJICHHM, B TOM UHUCIE AJS
MIPOBEPKU THIOTE3 U MOJYYEHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh, HAYYHBIE OCHOBBI HAMOOJIEEe BaXKHBIX JIOCTIXKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HalpUMEpP, MPAKTUYECKOTO HCIIOJIb30BAHUS PA3JIUYHBIX HMCTOYHMKOB SHEPrMH HAa OCHOBE
3aKOHa  MpEBpallleHus | COXpaHEHUs1  BCEX U3BECTHBIX  BHUJOB SHEPIUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne (U3NKKM HAa ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HANpaBICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHLIX U TPCAMCTHBIX O6pa3OBaTeJIBHLIX PE3YyIbTATOB.

B pesynprate usydyenuss (U3MKM Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHus y

oOyuatomerocst 6yayT chopMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJbTaThl B YACTHU:

1) maTprMoOTH4€eCKOro BOCIIUTAHUS

(] mposiBIIEeHHE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCHHCKOM (pU3nuecKoit
HayKH;

[] IEHHOCTHOE OTHOILIEHHUE K JOCTHXKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

] rOTOBHOCTbh K aKTUBHOMY YYacTHIO B 00CY>KJIE€HHH OOLIECTBEHHO 3HAYUMBIX U ITHUECKHX
poOJIeM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTHKCHUN (DU3UKH;

(] ocO3HaHME BaKHOCTU MOPAJIbHO--3TUYECKUX NIPUHIUIIOB B JEATEIBHOCTH YUYEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

] BOCTIpUSITHE CTETUYECKHX KadeCTB (PM3MUYECKON HAYKU: €€ TapMOHHUYHOTO IOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

[l oco3HaHMe EHHOCTH (hM3MYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHHS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTMM, BaXXKHEHIIEH COCTABIIAIOLIEH KYJIbTYPBI;

] pa3BUTHE HAYYHOU JIF0O03HATEIBLHOCTH, MHTEPECA K UCCIIEI0BATENbCKON JESATENbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSl U SMOLMOHAJIBHOI0 0JIATONMOTYYHS:

[] oco3HaHME LIEHHOCTH 0€30MacHOro o0pasza >KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaKHOCTH IpaBWJl O€30IaCHOTO IIOBEIEHUs Ha TpaHCIOpTe, Ha Joporax, c
ANEKTPUYECKUM U TETIJIOBBIM 00OPYI0BaHUEM B IOMAIIHUX YCIOBUSIX;

[J chopMHpOBaHHOCTH HaBbIKa pe(IeKCUU, MPU3HAHNUE CBOETO IpaBa Ha OMIMOKY M TaKOro
e MpaBa y Jpyroro 4eaoBeKa;

6) TpyaoBOro BocnuTaHus:

[] akTUBHOE y4acTHe€ B PELICHUH MPAKTHYECKHX 33Jay (B paMKax ceMbHU, 00pa3oBaTeIbHON
OpraHM3aly, Tropoja, Kpas) TEXHOJOTMYECKOW U  COLMAJIBHOW  HaIpaBJIEHHOCTH,
TpeOYIOIIHMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

[l mHTEpeC K MPAKTUYECKOMY U3YyUeHHIO Mpodeccuil, CBA3aHHBIX ¢ (PUUKOIA;

7) IKOJIOTrMYECKOT0 BOCIIMTAHMS:

[] opueHTalusi Ha NpUMEHEHHE (PU3NYECKUX 3HAHWM JUIsl pelleHus 3ajad B olOsactu
OKpY’Kalolllel cpenibl, MIAHUPOBAaHUS MOCTYNKOB U OIIEHKM UX BO3MOXHBIX IOCIEICTBUN
JUISl OKPY>KarOIEen CpeJibl;

[ ocozHaHue r100ABHOrO XapaKTepa KOJIOTHYECKUX MPoOIeM U MyTel UX pelIeHus;

8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

[J moTpeOHOCTh BO B3aMMOJCHCTBUM TMPH BBINOJHEHUH MCCIEAOBaHUNH M MPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTUX;

(] MOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO e TeIbHOCTD;

(] moTpeOHOCTh, B (OPMUPOBAHHWU HOBBIX 3HAHWN, B TOM 4HcIe (QOPMYIUPOBATH HJEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKHX 00BEKTAX U SBJICHUSX;

[ oco3Hanue NeUIIMTOB COOCTBEHHBIX 3HAHWH U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;



e [J maHMpOBaHHE CBOETO Pa3BUTHS B MPUOOPETEHNH HOBBIX (DU3NYECKUX 3HAHUM;

e [] cTpemseHME aHaJIM3UPOBATh U BBISIBIATH B3aUMOCBSI3M NPUPOJIBI, oOLIeCTBa H
SKOHOMMKH, B TOM UHCJIE€ C UCIIOJIB30BaHUEM (PUZNYECKUX 3HAHMIA;

e [] OUEHKa CBOMUX JEHCTBUN € y4ETOM BIMSHHS HA OKPYXKAIOUIYIO Cpely, BO3MOXKHBIX
[J100aBHBIX TOCIEICTBUM.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocss OyayT cGhOpMHUpPOBaHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHBEpCAJIbHBbIC Yy4YeOHBbIC JCHCTBHS, KOMMYHUKAaTHBHBIC
YHUBEpCAJIbHbIE YUeOHbBIE ICHCTBUSA, PETYIATUBHbBIC YHUBEPCAIbHbBIC YIeOHbBIC IEHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHbBIC IPU3HAKH O0BEKTOB (SIBICHHN);
yCTaHaBJIMBATh CYIIECTBEHHBIN NMPU3HAK KJIacCHU(PUKALMHI, OCHOBAHUS ISl 0000IIeHHS
U CPaBHCHUS;

BBISBJIATH 3aKOHOMEPHOCTH M NMIPOTHUBOPEUMS B PACCMATPUBACMBIX (haKTax, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUAM,

BBISIBJIATh NPHYMHHO--CJICCTBEHHbBIC CBSI3M NPU W3YYCHWU (PUMYECKUX SIBICHUH WU
IPOLIECCOB, JeNaTh BBIBOABI C HCIIOJIB30BAHUEM JEIyKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIFOYEHHUH, BBIABUTaTh TUIIOTE3BI O B3aUMOCBS3AX (PU3NUYECKUX BEIUYMUH;
CaMOCTOSITENIFHO ~ BBIOMpATh CIOCOO pemieHust y4eOHOW (U3UYECKOW 3ajadu
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIICHHs, BHIOOp HamOoyiee IMOAXOASIIETO C
Y4ETOM CaMOCTOSITEJIBHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebCcKue AeiCTBHUA.

HCIIOJIb30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IO3HAHNUS,

MPOBOJIUTH IO CAMOCTOSITEILHO COCTaBJIEHHOMY IUIaHY  OIBIT, HECIOXKHBIN
bU3HYEeCKUi HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHUBAaTh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, TTOTYUYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENNbHO  (OpMYyITUpOBaTh O00OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTam
IPOBEAEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3MPOBATh BO3MOXKHOE JanbHeiIIee pa3BUTHE (PU3NIECKUX MPOIIECCOB, a TAKKE
BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTHHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHSTHh pa3jIMyHble METO/bl, HHCTPYMEHTBl W 3alpoChl MpPHU IMOHMCKE U OTOOpe
UH(OPMALIUY WU TaHHBIX C YIETOM MPEI0KeHHON yueOHOM (hu3ndeckoi 3a1au;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO PA3TUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (GOopMy MpeacTaBieHHs HHGOpPMALUU U
WUIIOCTPUPOBATh pEIIAEMbIE 3aJaud HECIOKHBIMH CXEMaMM, JAMarpaMMaMy, HHON
rpaduKoON U UX KOMOMHAITUSIMH.



KoMMyHuKaTHBHBIC YHHBepcadbHble yueOHbIe JeHCTBHUSA:

B Xoie OOCyXJIeHHus y4eOHOro Mmarepuaia, pe3yibTaToB JabopaTOpHBIX padoT U
IPOEKTOB 33/1aBaTh BOIIPOCHI M0 CYHIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHbIC Ha pEIIeHHUEe 3aa4u U MMOAJepKaHue OJIaroKenaTeIbHOCTH OOIEHMS;
CONOCTABIIATH CBOM CYXJAEHHS C CYXKACHHSIMH JPYrUX YYacCTHHKOB [JHAaJora,
OOHapy>KUBATh Pa3IMYME U CXOJICTBO O3ULINH;

BBIPAXKAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MIMCHMEHHBIX TEKCTaX;

NyOJMYHO  TIPENCTABISATH  PE3YAbTAaThl  BBINOJHEHHOTO  (M3MYECKOTO  OIBITA
(9KCIIeprMeHTa, UCCIIeIOBAHUS, TIPOCKTA);

INOHMMAaTh M HCIOJIB30BaTh MPEUMYILECTBA KOMAHIHOW W WHIUBHIYAILHOW PabOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckoit mpoOIemsrl;

NPUHUMATh [T COBMECTHOW JAEATeNbHOCTH, OpPraHU30BHIBATH JEHCTBUS 1O €&
JOCTHKCHUIO: PACIPENeNIATh PO, 00CYXKIaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBINIOJIHATh CBOIO 4YacTh pPabOThHI, AOCTUTAs KAa4eCTBEHHOI'O pe3yjibTaTa MO CBOEMY
HAIpaBJICHUIO U KOOPJUHUPYS CBOU JICHCTBUS C APYTUMH YICHAMHU KOMaHIbl;
OLICHMBATh KAueCTBO CBOETO BKJIaga B OOMMUHA TPOAYKT 1O KPHUTEPHSIM,
CaMOCTOATENFHO COPMYTHMPOBAHHBIM YYaCTHUKAMHU B3aHMOJICHCTBUSL.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUS

Camoopranu3anus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYAIUIX, TPEOYIOMIMX ISl PeIICHHS
(bu3nUecKux 3HaHUMH;

OpUEHTUPOBATbCA B Pa3IMYHBIX MOJAXOAAX MNPUHATHS pEIICHUH (MHIUBUAYaIbHOE,
IPUHSTHUE PELLICHUS B IPYIIIE, IPUHATUE PELICHUN IPYIIION);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pelIeHUs (U3NYECKOM 3ajadu WU IJIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJIb, IMOLUOHAJIbHBLIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyIaraTh IUIaH €€ U3MEHEHHUS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEIOCTH)KEHUS) pe3yJIbTaTOB JesTeIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YMCIIE€ B XOJ BBITOJHEHUS (U3NUIECKOTO
UCCJIEIOBaHMSI WMJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOATEIbCTB, W3MEHMBILUXCS
CUTYallUi, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUIM;

CTaBUTh ce0s1 Ha MECTO APYroro 4ejoBeKa B XOJ€ CHOpa WM JIUCKYCCUU Ha HAYYHYIO
TE€My, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OIIMOKY NpU pEHIeHWH (QU3MUECKUX 3a7ady WU B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE 5K€ IIPaBO JPYTOro.

MNPEJIMETHBIE PE3YJIBTATHBI

K xoHuy oOyuenust B 7 Kjacce NpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:



UCTOJIb30BaTh TOHATHS: (U3MUECKME M XUMHYECKHE SIBIICHHs, HaOJI0JIeHHE,
9KCHEPUMEHT, MOJEIb, TUIOTE3a, CIUHULBI (PU3MUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSHUS BellecTBa (TBEPIOE, KUIKOE, ra3000pa3HOe), MEXaHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpaeKTopus,
paBHOAEHCTBYIOIast cuia, aedopmanus (ynpyras, IUIaCTHYECKas), HEBECOMOCTb,
co0OLIAoIIUECs COCYIbI;

paznuyath sBreHus (audQy3us, TEIUIOBOE IBUKEHHUE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUKCHUE, HEPAaBHOMEPHOE NIBUJKEHUE, MHEPLUA, B3aMMOJICHCTBUE TeEll, PABHOBECHE
TBEPABIX TEN C 3aKPEIUVIEHHOM OCBhIO BpAllCHUsA, MEpeaada JIaBJICHUS TBEPIBIMU
TEJIaMU, KUAKOCTSIMH M ra3aMH, aTMOC(HEpHOE JaBJIeHUE, IJIaBaHUE Tell, IPEBPAIICHUS
MEXaHUYECKOM SHEpIrun) 10 ONUCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3NUECKUX SBJICHUH B OKPYXKAIOIIEM MHUpE, B
TOM 4yMcie (u3nueckue sBICHHsS B MPUPOJE: NMPUMEPHl ABWKEHHS C Pa3IU4YHBIMU
CKOPOCTSIMH B JKMBOM M HEXHUBOU NPUPOAE, ACHUCTBUE CUIIBI TPEHHS B IPUPOLE U
TEXHHUKE, BJIMSHHUE aTMOC(EPHOTO MAABJICHUS Ha XUBOM OpraHusM, IJIaBaHUE PbIO,
pblYary B TeJe YelOoBeKa, IPU 3TOM IEPEeBOIUTH MPAKTUUYECKYIO 33Jauyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

OIMCHIBATh M3YYECHHBIC CBOMCTBA Tel M (pU3MUYECKHE SBICHUS, UCTIONB3Ys (PH3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSsS
CKOpPOCTb, CHWJIA YIPYTrOCTH, CHJAa TSDKECTH, BEC Tella, CHJla TPEHUs, [aBICHUE
(TBEpOro Tena, JKUAKOCTH, Ia3a), BBITAJKMBAIOUIAas CWJIA, MEXaHHW4eckas pabora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((QHUUUEHT MO0Je3HOro AEeUCTBUS
MEXAaHU3MOB, KUHETUYECKAs W MOTEHLUaJIbHAsl 3HEPIus), IpU OMHCAHUU IPaBUIBHO
TPaKTOBATh (PM3UUECKUI CMBICT HCIIOJIb3YEMBIX BEJTUYMH, X 0003HAYCHHS U €AMHUIIBI
(GU3NUeCKUX BEIUYMH, HAXOAUTHh (DOPMYJIBI, CBSA3BIBAIOIIME AAHHYIO (PU3HUUECKYIO
BEJIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTh Tpa(UKH H3YYEHHBIX 3aBUCHUMOCTEH
(GUBHUYECKUX BEINYHH,

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBJIEHUS M MPOLECCHI, HCHOJb3YS
npaBujia CJIOXKEHUs CUJ (BIOJIb OJTHOW TpsiMOif), 3akoH ['yka, 3akoHn Ilackans, 3akoH
Apxumena, MpaBUIIO paBHOBECHs pblyara (0J0Ka), «30JI0TOE IMPaBUIIO» MEXAHUKH,
3aKOH COXPAaHEHHsS MEXAHMYECKOM OHEpruu, IpH OTOM JaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSACHATh (M3UYECKUE SIBJIEHMSI, MPOLIECChl W CBOMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CUTYallui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUUYUHHO-
-CJIE/ICTBEHHBIE CBSI3HM, CTPOUTh OOBSICHEHUE M3 1—2 JIOTMYECKUX IIaroB C OMOpPOH Ha
1-2 wu3yuyeHHBIX CBOIcTBa (U3MYECKUX SBICHHUM, (PU3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agayd B 1-2 J1eicTBHA, HCHOIB3Ysd 3aKOHBI U (POPMYIIBL,
CBs3bIBaloIMEe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE aHajln3a YCJIOBUS 3ajJjauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PM3UYECKHE BEIUYMHBI B (POPMYINIBI U
IIPOBOAMTH PAcu€Thl, HAXOJUTh CIIPAaBOYHBIE JaHHbIE, HEOOXOAMMBIE IJISl PELICHUS
3aJa4, OLIEHUBATh PEAIMCTUYHOCTh MOTYyYEeHHON (PU3MUECKON BEITUUNHBI,
pacrio3HaBaTh NPOOJIEMbI, KOTOpPhlE MOXXHO PELIMTh MpPU MOMOIIM (PU3HUECKUX
METOJI0B, B OINMCAHMM HCCIENOBAHUSA BBIACIATh IPOBEPSEMOE IMPEIIIOIOKEHUE
(rumotesy), paszaMyaTh M HMHTEPIPETHPOBATH MOJIYYEHHBIH pe3yibTaT, HaXxOJIUTh
OIIMOKH B XOJI€ ONBITA, JI€JaTh BHIBOJBI 10 €r0 Pe3yIbTaTaM;



IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NUECKUX CBONCTB
Tes:  (OPMYIHPOBATh IPOBEPSIEMbIE NPEANON0KEHUS, COOUPAaTh YCTAaHOBKY U3
NPEI0KEHHOT0 000PYAOBaHUS, 3aIIUCHIBATH X0/ OIBITAa M (POPMYTUPOBATH BHIBOIBL;
BBITOJIHATH NPSMbIE U3MEPEHUsI PACCTOSHUSA, BPEMEHH, MacChl Tella, 00bEéMa, CHIIBI U
TEMIIEpaTypbl C HMCIOJIb30BAaHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
NOKa3aHus IPUOOPOB C YUETOM 3aJaHHOM a0COMIOTHOM MOTPEUTHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (M3MYECKOH BEIMUYUHBI OT APYroH ¢
UCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTHU IyTH PAaBHOMEPHO ABMIKYILETOCS
TeJla OT BPEMEHU JABMKEHMsI Te€Ja, CHJIbl TPEHUS CKOJIBKEHHUS OT Beca Tesa, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOUIaIU
CONPUKOCHOBEHMSI TEJI, CUJIbl YIPYTOCTH OT YAJMHEHHS IPYKUHBI, BBITAJIKUBAIOIIEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tela M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTU Teja, OT INIyOMHBI, Ha KOTOPYIO HOIPYKEHO TeJo,
YCIOBUH IJaBaHMs TeJ, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOrO HCCIEeNOBaHUSA, COOMpaTh YCTAHOBKY M  BBINOJHATH
U3MEpEeHUs], cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YCHHON
3aBUCUMOCTH (U3NYECKUX BEIMYUH B BHUJEC NPEAJIOKEHHBIX TaONUI U TIpaduUKOB,
JieN1aTh BBIBOJIBI IO PE3YJIbTaTaM MCCIIEJOBAHUS;

IPOBOJIUTh KOCBEHHBIC HW3MEPEHHs (PH3MUECKUMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTU W TBEPAOrOo Tela, CWJIA TPEHUS CKOJIbXKEHHUS, JaBJIEHUE BO3/AYyXa,
BBITAJIKUBAIOIIAs CHUJIA, JEHCTBYIOLIass Ha MOTPYKEHHOE B KHUJAKOCTb TEJO,
KO3(QULIHEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHU3MOB), CIeAys HpPeI0KEHHON
UHCTPYKLIMU: IPU BBINOJIHEHUH U3MEPEHUN COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAUEHUE UICKOMOM BEIIMYUHBI;

coOioaTh TpaBWJa TEXHUKH 0€30MacHOCTH Ipu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHKEM;

yKa3bIlBaTh MPUHIMINBI JEHCTBUS NpUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCY/Ibl, OapoMeTp, pblyar, NOJBUKHBIA U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapakTepu3oBaTh MPUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOHl Ha WX oOmucaHus (B TOM YHUCIE: TMOAUIMITHUKH, YCTPOHCTBO
BOJIOIIPOBOZA, THUAPABIMYECKUM NPECC, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcocC,
apeoMeTp), UCHONb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUM M HEOOXOIUMbIE
¢uznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOIUTH MpUMEPHl (HAXOOUTh MHPOpPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0€30IacCHOCTH MpH OOpaIleHud ¢ NpudOpaMu U TEXHUYECKHMH YCTPOHCTBaMH,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOJIEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKarolleu cpee;

OCYIIECTBIISITh OTOOp HMCTOYHHKOB HHQOpManuu B VHTepHETE B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS 3HAHUM M TyTEM CpaBHEHUS
Pa3IMYHbIX UCTOYHHUKOB BBIIENSITh HH(GOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUUBON
WA MOXET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BHITIOJIHEHUH y4eOHBIX 3aJJaHUN HAayYHO--TIOMYJISIPHYIO JINTEpaTypy
(GU3MUeCKOro cojep)KaHus, CIpPaBOYHbIE MaTepHalbl, pecypchl cetu VHTepHer,
BJIAJETh MpUEMaMH KOHCIEKTHPOBAHUS TEKCTa, NMpeoOpa3oBaHMs HHGPOPMALUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;



CO3/aBaTh COOCTBEHHBIC KPAaTKHUE MUCHMEHHBIE M YCTHBIE COOOIEHUSI HA OCHOBE 2—3
HMCTOYHHKOB MH(GOpMAIUU GU3HIECKOTO COJEPIKAHMS, B TOM YHUCIIE IMyOJUYHO JIeaTh
KpaTKHe COOOIICHHSI O pe3yIbTaTax MPOCKTOB MM YYeOHBIX UCCIEIOBAHUMN, IPU 3TOM
IPaMOTHO UCHOJb30BaTh M3YYCHHBIM MOHATUHHBIN ammapaT Kypca (U3UKH,
COTPOBOXATh BBICTYIIJICHHUE ITPE3CHTAIIUCH;

IIPU BBITIOJIHEHUH YYEOHBIX MPOCKTOB M MCCIICIOBAHHMK pacTpenessiTh 00S3aHHOCTH B
TPYIIE B COOTBETCTBHH C IMOCTABICHHBIMU 3a/1auaMH, CJICAUTH 32 BBHITTOJITHCHUEM TUTaHA
JIEHCTBUM, aJleKBAaTHO OLICHUBATh COOCTBEHHBIM BKJIaJ B JESATCIBHOCTH TPYIIIIHI,
BBICTpAaUBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBHE, YYUTHIBAsI MHCHUE OKPYKAFOIIINX.

K xonmy oOyuenust B 8 Kjacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpaxkatb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

WCIIOJIB30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIEeCTBA, KPUCTAJUIMUECKHE U aMOp(dHbIE Tena,
HACBIIICHHBIA U HEHACBILIEHHBIN ap, BIAKHOCTh BO3yXa, TEMIIEPATypa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
MoJI€, MPOBOJHHUKUA W JMDJIEKTPUKH, MOCTOSIHHBIA SJICKTPUYECKUN TOK, MAarHUTHOE
oJIe;

pa3iuuaTth SIBICHUA (TEIJIOBOE pacIIUpeHHe U C)KaThe, Terionepenada, TerioBOe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEHHE, KOHJICHCALIUs,
TIJIABJICHUE, KpHUCTaJUIU3aLHS (oTBepaeBanue), KHUIICHUE, TerJIoneperaya
(TeTIONPOBOTHOCTh, KOHBEKIIMS, WU3JIYYCHHE), AJICKTPU3aLUs TeJ, B3aUMOICHCTBUE
3apANI0B, JNEUCTBUS SJIEKTPUUECKOIO0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCICTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO IOJISI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TI0 OINHUCAHUIO0 HMX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIHNX JaHHOE PU3NICCKOE SIBIICHUE;

pacro3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3NYECKUX SBJICHHUM B OKPYXKAIOLIEM MUDE, B
TOM 4Hclie (u3nyeckue SBICHUS B TMPUPOJE: TOBEPXHOCTHOE HATKEHHUE W
KalWUIpHBIE SIBJIIEHUS B MPUPOJAE, KPUCTAUIBI B mpupone, uznydeHue CounHila,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHeEra,
ANIEKTPUYECKUE SIBJICHUST B arMmocepe, DIEKTPUUECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOJIIOCOB, POJIb MATHUTHOTO TOJISI NIl KU3HU Ha
3emIie, ONSIPHOE CHUSHUE, MIPU ATOM IMEPEBOJIUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHHIA,

OTUCHIBaTh U3yUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SBICHUS, UCTIONB3Ys (PU3UUECKUE
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTUsi, KOIUYECTBO TEIJIOTHI, YAENbHas
TEIJIOEMKOCTh ~ BELIECTBA, YJElbHAs TEIUIOTA IUIABJIICHMS, YJAEJIbHAas TeIUIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpPaHUs TOIUIMBA, KOA(P(GUIMEHT IOJE3HOTO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTEINBbHAS BJIAXXHOCTb BO3/YyXa, JIEKTPUUYECKUU
3apsad, CUJla TOKA, OJJIEKTPUYECKOE HaNpPsSHKEHHUE, CONPOTHUBJIIEHUE MPOBOJIHUKA,
yIIeJIbHOE CONPOTUBIIEHHE BEIIECTBA, pab0Ta U MOLIHOCTh 3JEKTPUUECKOTO TOKA), IpU
OTMMCAaHUU TPABUIBHO TPAKTOBATh (PU3UUYECKHA CMBICT HCIOIb3YEMbIX BEIHYHH,
0003HaYeHHS] U €AMHUIIBI (DU3MYECKUX BEITUYHMH, HaXOIUTh (DOPMYIIBI, CBS3BIBAIOIIHE
TaHHY!0 (QHU3UYECKyl0 BEIWYMHY C JAPYTMMH BEIHMYUHAMHU, CTPOUTH TpaduKku
M3Y4YEHHBIX 3aBUCUMOCTEN (DM3UUECKUX BEIIMYUNH;

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3WUYECKHWE SBICHUS U TMPOIECCH, HCIOIB3YS
OCHOBHBIC TIOJIO)KEHHSI MOJIEKYJISIPHO--KUHETHYECKOM TEOPUHM CTPOEHUS BEIECTBA,
MPUHIMIT CYMEPIIO3UIMK TIoJied (Ha KavyeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiaa, 3akoH Oma nansi ydactka 1enu, 3akoH Jlxoynsa—JIeHna, 3akoH COXpaHEHUs



SHEpPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA W 3alHCHIBATh €T0
MaTeMaTHYECKOE BBIPAKEHUE;

OO0BSACHATH (PpU3MUECKHE MPOIECCHl M CBOMCTBA TEJN, B TOM YHUCJIE€ M B KOHTEKCTE
CUTyaIui MIPaKTUKO-OPHUEHTUPOBAHHOTO Xapakrepa: BEISIBIISITh
MPUYHUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 1—2 JIOTMYECKUX IIaroB ¢
omnopoit Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3NUECKUX SIBJICHHUH, (PU3MYECKUX 3aKOHOB MJIH
3aKOHOMEPHOCTEH;

pematb pacuéTHble 3agayd B 2—-3 JEHCTBHA, HWCHOIB3ySd 3aKOHBI U (POPMYIIBL,
CBSI3bIBAIOIIME (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHajlM3a YCJIOBUS 3aJadu
3aMMCHIBaTh KPATKOE YCJIOBHE, BBISABISATH HEIOCTATOK JAHHBIX JJISi PEIICHUS 3aTadH,
BbIOHMpATh 3aKOHBI U (GOPMYJIIbI, HEOOXOAUMBIE IJis €€ PEIIeHHUs, IPOBOIUTH PacUEThI U
CpPaBHMBATh MOJTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMYUHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOPBIE MOXKHO PEIIUTh MPU IMOMOIIM (PHUIUIECKIX
METOJIOB,  MCIIOJNb3ysd  ONUCAaHWE  HCCIENOBaHUSA,  BBIICIATH  MPOBEpSIEMOE
IIPENII0JIOKEHNE, OLIEHUBATh IPAaBUIIBHOCTh MOPSAKAa IPOBEAEHUS MCCIEAO0BAHUSA,
JIeJIaTh BBIBO/IBI,

MIPOBOAMTH OMBITHI MO HAONIOICHUIO (PU3NYECKUX SBIICHUN WM (PU3UYECKUX CBONCTB
Ten (KamwuIsipHbIE SBIICHUS, 3aBUCHUMOCTh JIaBJICHHUS BO3[yXa OT €ro o0béma,
TEeMIEPaTypPhl, CKOPOCTHU MPOIIecCca OCTHIBAHUS U HarPEBAHUS MPU U3TYYEHUU OT LIBETa
u3Nydaronie  (MOrJomaroIei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIIEpaTypbl KHUIKOCTH M IUIOMAAN €€ TOBEPXHOCTH, OJJICKTPH3AMs Tel U
B3aMMOJICHCTBHE AIIEKTPUUYECKUX 3apsiiOB, B3aUMOJCHCTBHE MOCTOSHHBIX MarHUTOB,
BU3YaIM3aIUsl MATHUTHBIX MOJIEH MOCTOSIHHBIX MarHWTOB, AEUCTBUS MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOICTBa 3JEKTPOMAarHuTa, CBOMICTBAa 3JEKTPOJBUIATENS
MOCTOSTHHOTO TOKa): (hOpMyIMpoOBaTh TMPOBEPSEMBIE MPEANOI0KEHUs, COOMpPATh
YCTaHOBKY M3 TMPEMNIOKEHHOTO O0OpyIOBaHHUS, OMNHUCHIBATH XOJ| ONbITA H
dbopMynUpOBaTh BHIBOJIBI;

BBITIOJTHATE MPSMBIC U3MEPEHUS TeMITepaTypbl, OTHOCHTEIHHOW BIAXKHOCTH BO3IyXa,
CWJIBI TOKA, HANpPSDKEHUS C MCIOJNIb30BAHHEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
(GU3NUEeCKUX BEIMYUH, CPAaBHUBATh pPE3YJIbTaThl M3MEPEHUH ¢ YYETOM 3aJaHHOM
a0COIOTHON MOTPEIIHOCTH;

MPOBOANTH MCCIEIOBAHNE 3aBHCHUMOCTH OIHOW (DPU3UYECKOW BETUYMHBI OT JIPYrod C
UCIIOJIb30BAHUEM MPSMBIX H3MEPEHUHN (3aBHCHMOCTH COIPOTHBIICHHUS MMPOBOJHUKA OT
€ro JUIMHBI, TJIOIIAIN TOMEePEUYHOTO0 CEYeHUS U YACIBbHOTO CONMPOTHUBIICHHUS BEIECTBA
MPOBOJHMKA, CHIIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSIKEHHS Ha TMPOBOIHUKE,
HCCJIEIOBAaHHUE TIOCJIEIOBATEIbHOTO U MapajuleIbHOTO COEAUHEHWH MPOBOJHUKOB):
IUTAHUPOBATh UCCIIEIOBaHHE, COOMPATh YCTAHOBKY U BBINOJHSITH U3MEPEHUS, CIeNys
MPeJIOKEHHOMY TIaHy, (DMKCHPOBATh PE3YNbTAThl MOTYYSeHHONW 3aBUCUMOCTH B BHJIE
TaONuIl ¥ TpaduKOB, IeTaTh BHIBOBI MO PE3yIbTaTaM UCCIIECIOBAHUS;

MIPOBOJINTH KOCBEHHBIC M3MEpeHUs (U3NYSCKUX BEIUYHH (yIeIbHAS TEIIOEMKOCTH
BEIIECTBA, COMPOTUBJICHUE MMPOBOJHUKA, pa00Ta U MOIIHOCTh 3JEKTPUIECKOTO TOKA):
IUIAHUPOBAaTh HU3MEPEHHs, CcoOUpaTh JKCIEPUMEHTAJIbHYIO YCTAaHOBKY, Clenys
MPEUIOKECHHOW WHCTPYKITUH, H BEIYUCIISATH 3HAYCHNUE BETMUNHBI,

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH TMpu pabore ¢ 1abopaTOpHBIM
o0opynoBaHueM;

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS W3YUYEHHBIX NTPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPON HAa WX OMHCAHHS (B TOM YHCIE: CUCTEMa OTOILJICHHS JTOMOB,



TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUYETUUK AIIEKTPHUYECKON
SHEPTUHU, DIIEKTPOOCBETHTEIbHBIE NPUOOPHI, HarpeBaTeNbHbIC AIIEKTPOIPUOOPHI
(mpuMepsl), SJIEKTPUYECKHUE IPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOABHUIaTelb
IIOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUS O CBOMCTBaX (U3MYECKUX SIBICHUM U
HEo0X0uMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTHIE TEXHHYECKHE YCTPOMCTBA M W3MEPUTENIbHBIE MPUOOPHI IO
cXeMaM M CXEMaTH4YHBIM PHCYHKaM (KHAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETP, JBUIATEIb BHYTPEHHEIO CrOPaHHUs, JIEKTPOCKOI, PE0CTaTr), COCTaBIATh
CXEMBI 3JIEKTPUUYECKHUX LIeNeH ¢ MOCIIEN0BaTEeIbHBIM U MapaulelbHbIM COCIUHEHUEM
3JIEMEHTOB, pa3jnyasi yCJIOBHbIE 0003HAYECHHUs JIEMEHTOB JIEKTPUUECKUX LIETeH;
OPUBOAUTH TPHUMEPHl (HAXOAUTh HH(MOPMAIMIO O MpHUMEPax) MNPAKTUIECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEJAHEBHOW XM3HM A OOecredeHus
0€30MaCHOCTH TpH OOpaIleHWHd C NpUOOpaMu W TEXHUYECKUMH YCTPOHCTBAaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHUS HOPM OSKOJOTMYECKOIO IOBEIACHMS B
OKpYXalolllei cpeje;

OCYILECTBIIATh MOMCK HH(pOpManuu (uzndyeckoro conepxanus B HHTepHeTe, Ha
OCHOBE MMEIOLIMXCA 3HAHUM M NyTEM CpaBHEHMs JONOJIHUTENIBHBIX HCTOYHUKOB
BBIJICJIATE MH(QOPMALMIO, KOTOpas SBJISETCS IMPOTUBOPEUMBOM HIM MOXKET ObITh
HEJIOCTOBEPHOM;

UCTIOJIB30BaTh MIPH BBHIIIOJTHEHUHU y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JINTEPATYPY
(U3NYECKOr0o COJEpX aHUsl, CIPAaBOUYHbIE MaTepuaybl, pecypchl cetu HHTepHer,
BIAJeTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHUs HHGPOpPMALUU U3
OJIHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

co3/aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpAaTKHE YCTHBIE COOOMIEHHs, 0000Imas
UH(POPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COJEp’KaHMs, B TOM 4YHCIE
nyOJIMYHO  OPEJCTaBISITh  PE3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JeSITeTHHOCTH, TIPH 3TOM TPaMOTHO HCIIOJIb30BaTh W3YYCHHBIN MOHSTHIHBIA anmapat
Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE ITPE3EHTAIEH;

OpU BBIOJHEHUHM YYEOHBIX MPOEKTOB W HCCIEJOBAHUN (PU3MUECKUX MPOILECCOB
pacrpenenaTs 00s3aHHOCTH B TPYMIE B COOTBETCTBHM C IOCTABJICHHBIMU 33JayaMH,
CIIEIUTh 32 BBINOJHEHMEM IUIaHa JEHCTBUH M KOPPEKTUPOBAaTh €ro, aJeKBaTHO
OLICHUBATh COOCTBEHHBIM BKJIAQX B  JEATEIBHOCTh  TPYIIBL,  BBICTPAUBAThH
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, TIPOSIBIISISI TOTOBHOCTD Pa3peliaTh KOHMIUKTHI.

K xoHuy oOyueHust B 9 Kiacce npeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLTUXCS YMEHHIA:

UCIIONIb30BaTh MOHSATHS: CHCTEMa OTCuéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOTO JBIDKEHUS, nedopmanus (ynpyras, miacTudyeckas),
TpEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M TEperpy3ku, LUEHTP
TSKECTH, aOCONIIOTHO TBEPAOE TEJNO, LIEHTP TSHKECTH TBEPIOro Tejla, paBHOBECHE,
MEeXaHUYeCcKue KoiebaHus ¢  BOJHBI, 3BYK, HWHOQPa3BYK H  YJIbTPa3BYK,
3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U
JAIbHO30PKOCTh, CHEKTPbl HCIyCKaHWs W TorjiouleHus, anbda-, O6era- U ramma-
U3ITy4eHUSs], U30TOIbI, SiAepHAs SDHEPIeTHKA,

pa3ianyaTth SBJIECHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSMOJIIMHEWHOE IBUXECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHHE, CBOOOIHOE MaJIeHHe Tell, pABHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aMMOJEHCTBHE TEJI, PEAKTUBHOE JBUXCHHE,
Kosie0aTesbHOE JIBUKEHUE (3aTyXallllue M BBIHY)KJIEHHbIE KoyeOaHUs), PE30HAHC,



BOJIHOBOE JBI)KEHHE, OTPaXXEHUE 3BYKa, MPSMOJIMHEHHOE pPACIPOCTPaHEHHUE,
OTpaXEHHE U MIPEIOMIIEHUE CBETA, [I0JTHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJbHBIX I[BETOB, IHCIIEPCUS CBETa,
€CTECTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHUE JMHEHYATOro CIEKTpa H3JIy4eHUs)
[I0 OIMCAHUIO HUX XAPAKTEPHBIX CBOWCTB U HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUECKOE SIBIICHUE;

pacro3HaBaTh NPOSIBJICHUE U3YUYEHHBIX (PU3UUYECKUX SIBJICHUN B OKpYXKaroliem Mupe (B
TOM 4Hclie (U3NYECKHUE SBICHUS B MPUPOJE: MPUIMBBI U OTJIHBBI, ABIKCHHUE IJIAHET
ConHeyHOM cHCTEMBI, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONTUYECKHUE  SBJIEHUS B  IPUPOAE, OHOJOTrMYecKoe  JEHCTBUE  BUAMMOIO,
yIBTPapUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
¢dboH, KOCMHUYECKHME JIy4d, paAAHUOAKTUBHOE W3JIy4€HHUE TMPUPOIHBIX MHUHEPAJIOB,
JeiCTBUE PaIMOAaKTUBHBIX M3IYyYeHHI HAa OPraHu3M 4YeJoBeKa), IPU 3TOM MEePEeBOJAUTD
MPaKTUYECKYIO0 3aJladyy B y4eOHYIO, BBIICISATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bu3NYECKUX SIBICHUN;

OTKCHIBATh U3yYCHHBIE CBOMCTBA Te U (PU3UYECKUE SBICHUS, UCIIONB3YS (PU3NUECKUE
BEJIMYMHBI (CpPEIHSAS U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JABH)KEHUH,
YCKOpEHHE, MEepEeMEIIECHUE, MyTh, YIJIOBas CKOPOCTh, CHJIA TPEHUs, CUJIA YIPYIOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTrO MAaJCHHsI, BEC Tella, UMITYJIbC Teja, UMITYIbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, NOTEHLIMAJIbHAS HEPIUs Teja, MOJHATOIO
HaJl IOBEPXHOCTBIO 3€MJIM, MOTEHIMAJIbHASL SHEPTUS CKATOM NMPYKUHbI, KHHETUYECKas
SHEprus, MOJHAS MEXaHW4YeCKas SHEeprus, Mepuoj M 4YacToTa KoJeOaHWid, IIHHA
BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, [OKA3aTENb IPEIOMIICHUS
Cpelipl), PU OMMCAHUU MPABUIBHO TPAKTOBATh (DPU3MUECKUH CMBICI HCIOJIb3YEMbBIX
BEJIMYMH, OOO3HAYECHUS W CIUHHIBI (PU3MYECKHX BEJIHYWH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIME JAHHYIO (U3UYECKYIO BEIWYMHY C JAPYTUMHM BEJIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYNH;

XapaKTepu30BaTh CBOMCTBA Teld, (PU3NUECKHUE SIBICHUS U MPOLIECCHI, UCIOJIb3Ys 3aKOH
COXPaHEHMs DHEPIMH, 3aKOH BCEMHUPHOIO TATOTEHHs, NMPUHLUI CYNEPHO3ULMN CHII,
INPUHLINI OTHOCUTENbHOCTH ["anuies, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPAXEHHUsSI M TIPEIIOMIICHHS CBETa, 3aKOHBI COXPAHEHHUs 3apsAOBOIO U
MaccOBOIO YHCEJI TMpHU SANEPHBIX pPEAKUUSAX, IpU ITOM JaBaThb CIIOBECHYIO
(OopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBACHATH (PU3MUECKHE MPOIECCHl M CBOICTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallul  IPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH  IPUYHUHHO--
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKHX IIaroB ¢ OMOpPOH Ha 2—
3 u3y4yeHHBIX CBOWCTBa (DU3MYECKUX SBIEHUH, (QUINYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

pemaTte pacuéTHbIE 3a]a4i (OMMUPAIOLINECS Ha CUCTEMY U3 2—3 ypaBHEHUH ), UCIIONIb3Ys
3aKOHBI U (POpMyIBl, CBsI3bIBafOlIUE (PU3MYECKUE BEIMYMHBI: Ha OCHOBE aHaJIM3a
yCIIOBUSL 3a/ladydl 3alMChIBaTh KpaTKO€ YCJIOBHE, BBISBIATH HEAOCTAIONIME WK
M30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJbl, HEOOXOIUMBIE Ui PEIICHUs,
IPOBOAWTH PACUETBl M OLEHUBAaTh PEATMCTUYHOCTH IIOJYYEHHOIO 3HAYCHUS
(bu3nUeCcKoil BETMUNHBL;

pacrio3HaBaTh NpPOOJIEMbl, KOTOPbIE MOXXHO PELIMTh MpPU MOMOIIM (PU3HUECKUX
METOJIOB,  MCIIOJIb3ysd  ONUCAaHUE  MCCIENOBAaHUSA,  BBIACHATH  NPOBEPSIEMOE



NPENOI0KEHNE, OICHWBATh IPABWIBHOCTh TOPSJIKAa HPOBEACHUS HCCIEIOBAHUS,
JieNaTh BBIBOJIBI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOICHHU U OIBITOB;

IPOBOJANTH OMBITHI 110 HAOIIOAECHUIO (PU3NYECKUX SBICHUH MM (HU3MUECKUX CBOMCTB
Tes (M3y4eHue BTOPOro 3akoHa HpIOTOHaA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBUCUMOCTh
neproja KojuebaHuii IPYKMHHOTO MAasiTHUKA OT MAacChl Ipy3a M KECTKOCTHU MPYKUHBI U
HE3aBHCUMOCTbH OT aMIUTUTY/bI MAJIbIX KOJICOaHWH, MPSIMOJIMHEIHOE paclipoCTpaHeHHe
CBETa, DPa3JIOKEHHE OEJIOro CBEeTa B CIEKTpP, M3yYCHHE CBOWCTB H300paKEHHS B
IUIOCKOM 3€pKajle U CBOWCTB H300paKeHUs IpeaMeTa B coOuparomieil JHMH3e,
HaOJIOJICHNE CIUIOIIHBIX W JIMHEWYaThIX CIEKTPOB M3IY4YEHUs): CaMOCTOSATEIHLHO
coOMpaTh YCTaHOBKY M3 N30BITOYHOTO HAOOPa 000PYI0BAHUS, ONUCHIBATE X0/ OIBITA U
€ro pe3yabTaThl, (POPMYIUPOBATH BHIBOIBI;

IPOBOJIUTH TPU HEOOXOAMMOCTH CEPHUI0 TPSMBIX W3MEPEHHUH, OINpenensis cpenHee
3HaYCHHE H3MepseMOl BeNUYMHBI ((POKYCHOE pacCTOSHHE COOMPAIONICH JIMH3HI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHust (M3MEPUTEIILHOTO TPUOopa);

IPOBO/IUTH MCCIIEIOBAaHHE 3aBHCUMOCTEH (M3MYECKUX BEIMYMH C HCIOJIb30BAaHHEM
OpSAMBIX M3MEPEHHH (3aBUCUMOCTh IyTH OT BPEMEHH IMIPH PaBHOYCKOPECHHOM
JBIDKCHUM 0€3 HavyaJlbHOW CKOPOCTH, Iepuoja KoJeOaHWH MaTeMaTH4ecKoro
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yIJIa OTPaKCHUsS CBETA OT yrja MaJeHUs U
yIi1a MpeOMIICHHs OT yIJia MajJeHus): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
(Gu3MYecKUX BENMYMH B BHJE TaONUI] U TpauKOB, JENaTh BHIBOJABI 10 PE3yJIbTaTaM
UCCIIEIOBAHHS;

IPOBOJUTh KOCBEHHBIE H3MEpEHHUS (HU3UYECKUX BEIUYMH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE Tejla IPU PaBHOYCKOPEHHOM JIBUYKEHUH, YCKOPEHHUE CBOOOIHOTO MaACHUS,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TpEeHHsI CKOJBKEHHUS, MEXaHWYecKas padora u
MOIIIHOCTb, YacTOTa M TMEpPUOJ KOJICOaHMH MaTeMaTHYeCKOro W TPYKUHHOTO
MasTHUKOB, ONTHYEeCKass CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA (OH):
IUTAHUPOBATh M3MEPEHUs, cOOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBIIOJHSTH
U3MEpeHusi, CIeays MPEeAIOKEHHON HHCTPYKIMH, BBIYUCIATh 3HAYCHHUE BETUYUHBI U
AQHATM3UPOBATh TIOJIyYE€HHBIE pE3ydbTaThl C YYETOM 3aJaHHOH IOTPEITHOCTH
U3MEPEHHUI;

coOuoiaTh TMpaBWja TEXHUKM 0Oe30MacHOCTH IMpu paboTre ¢ J1abopaTOPHBIM
o0opynoBaHuEM;

pa3nuyaTh OCHOBHBIE TPWU3HAKW M3YYEHHBIX (DU3MUYECKHX MOJENEH: MaTepHaJbHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOUYEUHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
TUTaHETapHAast MOJIENb aTOMA, HYKJIOHHASI MOJIENIb aTOMHOTO SIApa;

XapakTepru30BaTh MPHHIUIBl JCHCTBHUS HW3YYEHHBIX MPHOOPOB W TEXHHUYECKUX
YCTPOKMCTB C OMOPOW HA UX OMHCAHUS (B TOM YHCIIE: CIIUIOMETP, JATYUKH ITOJIOKEHUS,
pacCTOSIHUS M YCKOPEHHS, PaKeTa, dX0JI0T, OUKH, TIEPUCKOII, oTOoarmapaT, ONTHISCKHE
CBETOBOJIbl, CIIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), HCHONb3ys 3HAHUSA O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCTIOJIB30BaTh CXEMBI U CXEMaTHYHBIE PHCYHKH M3YYCHHBIX TEXHUYECKUX YCTPOHCTB,
U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUYECKUX TPOIECCOB MPH PEHICHUH ydeOHO--
NPaKTUYECKUX 3aJad, ONTHYECKUE CXEMBI /ISl TTOCTPOCHHS M300paXCHUH B IIOCKOM
3epKajie U cobuparolei JIuH3e;

OPUBOAUTE TPUMEPHl (HAXOAUTh MHMOPMAIMIO O MpPUMEPax) MPAKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMA B TOBCEJIHEBHOW KM3HM s OoOecredeHus



0€30MacCHOCTH MpH OOpaIleHud ¢ NpUdOpaMU U TEXHUYECKUMH YCTPOHCTBAaMH,
COXpaHEHHsI 3JI0pOBbSI M COOJIOJEHUS HOPM OKOJIOTUYECKOTO TIOBEACHUS B
OKpYKalollleil cpee;

OCYILIECTBIIATh MNOUCK HH(opManuu ¢usndeckoro cojaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl IMOMCKOBBIM 3alpoc, HAXOAUTh IIyTH OIpEIesICHUs
JIOCTOBEPHOCTH TOJYy4€HHOW HMH(pOpMAlMM Ha OCHOBE HMEIOIUXCA 3HAHUH U
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

UCTIOJIB30BATh MIPH BBHITIOJTHEHUHU y4eOHBIX 33aJJaHUN HAyYHO--TIOMYJISIPHYIO JINTEPATYPY
¢u3nUecKoro conaep)KaHus, CIOPaBOYHBIE MaTepHalibl, pecypchl cetu VHTepHer,
BJIAJCTh MPHUEMAaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOpPMALUU W3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIEC M YCTHBIE COOOLIEHHs HAa OCHOBE MH(POpPMALUU
U3 HECKOJBKUX MCTOYHHKOB (PU3MUECKOro COJAEp)KaHMs, MyOJIMYHO IpPeICTaBIATh
pe3yJIbTaThl MPOCKTHOW WM HUCCIIEI0BATENIbCKON NEATENBHOCTH, IIPA 3TOM I'PaMOTHO
UCIIOJIb30BAaTh HM3YYCHHBIM TMOHATUHHBIA ammapar W3ydyaemoro pasjaena (us3uku u
COIIPOBOXKIATh BBICTYIUIGHHWE MpPE3CHTAllel C Y4€TOM OCOOEHHOCTEeH ayAauTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kourpoubnbie IIpakrnuyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpPa
bubnnoreka IIOK
11 o - 2
M3HEa - Hayka 0 fpupose https://m.edso00.ru/7f416194
bubnnoreka IIOK
1.2 o 2 1
VISHHCCIHE BETITAIHBL https://m.edsoo.ru/7f416194
bubnnoreka IIOK
1.3 E i 2 1
CTECTBEHHOHAYYHbI METOJ IO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA
bu6nuoreka [IOK
2.1 1
CTpoenne pelecTa https://m.edso0.ru/7f416194
59 JIBM>XeHUE U B3aUMOJICICTBUE YaCTHIL 2 1 bu6mmoreka [IOK
' BELIECTBA https://m.eds00.ru/7f416194
but6mmoreka [IOK
2.3 A 2 1
TPCTATHEIE COCTOARMA BeECTa https://m.edsoo.ru/7f416194
Wroro no pazueny 5
Pa3nen 3. /[Bu:KeHNe U B3aUMO/IeiicTBHE TeJl
but6mmoreka [IOK
3.1 M 3
CXAHITICCKOT ABHACHIC https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmorexa [IOK

https://m.edsoo0.ru/7f416194
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https://m.edsoo.ru/7f416194

bu6nuoreka [IOK

33 Cuna. Brager o 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnnoreka IIOK
4.2 flaprertne xiKoCTH > https://m.edsoo.ru/7f416194
bubnnoreka IIOK
4.3 ATMOC(epHOe AaBIeHHC 0 https://m.edsoo.ru/7f416194
44 JlelicTBue ®UJKOCTH M Ta3a HA MOTPYKEHHOE B 7 3 bubnuotexa [HOK
' HHX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> aboTa 1 MoHOCTS 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctere MexarmsMbI > 1 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
>3 Mexattireckas oHeprits 4 1 https://m.eds00.ru/7f416194
Wroro no pazueny 12
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Neni/m  HauMeHOBaHMe Pa3iejioB M TeM IPOrpaMMBbl KouTposbhbie IIpakTudeckue (un¢pposrie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TenioBble siBJaeHUs
bubmuorexa [JOK
1.1 i 7
CTpockHe 1 CBOHCTRA BelCCTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1
CTIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DneKTpuYecKue 3apsiibl. 3apsHKEHHBIE Tella U 7 1 bubnuotexa [JOK
' UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 I1 i i 2 1 7
OCTOSHIRIH SICKTPHHECKHI TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2. M 1 1.
3 AUHHTHRIC ABJCHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 SMEKTPOMATHHTHAS HHIYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PezepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 145
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9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
ndposbie
Ne i/m  HammeHoBaHMe pa3iesioB U TeM MPOrpaMMbl Kontpoabubie IIpakrunyeckue (1 bp )
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pasznen 1. Mexannueckue siBJeHUSA
11 MexaHN4eCKOe IBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OMHUCaHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 20 1 3
SAMMOZICHCTRHE T https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHEI
bu6nmoreka [JOK
2.1 Mexannueckue Kojieda 7 3
RARIHCCRHC KOACOAmA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHndeckue BO .3 8 1 3
RARIHCCRUC BOTHBL. IBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNeKTPOMarHuTHOE TOJIE U 6 9 bubnmoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe AIBJICHUS
b K
4.1 3aKOHBI pacIpOCTPaHEHHUS CBETA 6 2 nommorexa 110

https://m.edsoo.ru/7f41a4a6
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bubmuorexa [JOK

4.2 JIuH3BI ¥ onTHYECKHUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paszgea S. KBaHnToBbI€ sIBJICHUS
bubmuorexa [JOK
51 Hcnyckanue 1 morjaouieHue cBeTa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpoctiite aTOMHOIO A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SAnepHblie peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 1AM I MOYJIb
[ToBTOpEHME U 00001IEHUE COAEPHKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» dusuka: 7-i kiacc: 0a30BbI ypoBeHb: yueOHMK, 7 kiacc/ Ilepeimkun .M., BaHOB
A.N., Akimoneproe obmectBo «M3narenpctBo «lIpocBemenue»

» ®usuka, 8 kmacc/ Ileppimkua A.B., OOmecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmectBo «M3marenscTBo «IIpocBemienne»

» Ousuka: 9-i kimace: 6a30BbIid ypoBeHb: yueOHUK, 9 knacc/ [lepeiukun M. M., I'yrauk E.
M., HmanoB A. MU., IletpoBa M. A., AxkmnuonepHoe obmiectBo «l3mareabcTBo
«IIpocsemienne»

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

1. Hepemkun A.B. ®usuxa. 7 knacc. Y4eOHUK 118 0011€00pa30BaTEIbHBIX YUPEKICHHUII .
M.:JIpoda. 2018

2. A.B. Ilepsimkun ®usuka-8xa 2018 M. Jlpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://m.edsoo.ru/
https://resh.edu.ru/
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