MyHununaabHoe 0I01KeTHOe 001Ie00pa3oBaTeIbHOE YUpPeKIeHue
«Cpennsisi 001eodopasoBaresibHas mkoJaa Ne 8» ropoaa Kaayru

PABOYASA INIPOI'PAMMA
no pusuke
3a KYpPC OCHOBHOW 0o0meil HmKOJBI
Aas 7-9 kiaaccoB

CocTtaBuTenb NPOrpaMMBl:
Konymkunna T.I1O.,

yuuTenb  (QU3MKKM  BBICIICH
KaTeropuu

Kauayra



HNOACHUTEJIBHASA 3AIITUCKA
[lporpamMma 1o ¢u3nke Ha ypoOBHE OCHOBHOTO OOIIEro OOpa3oBaHUsS COCTAaBJICHA Ha

OCHOBE TOJIOKEHHH M TpeOOBaHUN K pe3ylnbTaTaM OCBOCHHsS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHON mporpamMmbl, mpencraBieHHbix B OI'OC OO0, a Ttakke C  y4éTom
(denepanpHON pabodeil mporpamMmbl BocmuTaHUs ¥ KOHIENIMM TpernojaBaHus y4eOHOTO
npenmera «DU3NKay.
Conmepxanue  mporpaMMmbl 1o (HU3UKE  HampaBleHO  HAa  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHON T'PaMOTHOCTH OOY4YalOIIMXCS W OpraHU3alui0 H3ydeHHs (U3MKH Ha
NeSITETbHOCTHON ocHOBe. B mporpamMme mo ¢(usuke y4MTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOTO
npeamera B peanuzanuu  TpeboBanuit PI'OC OOO k mnaHUPYEMBIM JIMYHOCTHBIM U
METampeIMeTHbIM  pe3yiabTaTaM  OOydeHHs, a  TakkKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YUE€OHBIX IPEMETOB Ha YPOBHE OCHOBHOTO O0ILIEro 00pa30BaHUSI.
[IporpamMmMa no ¢u3uke ycTaHaBIMBAaeT pacHpelesieHHe y4eOHOro maTepuana Mo rojiam
oOyyeHus (o KJjaccam), Mpe[JiaraeT NPUMEPHYIO IOCIEAO0BAaTEIbHOCTh H3YUYEHHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHS IPEAMETHOTO COJEp)KaHUS U Y4ET€ BO3PACTHBIX
0COOCHHOCTEH 00YUYarOIINXCA.
[Iporpamma o ¢usuke pazpaboTaHa C 1eIbI0 OKa3aHUS METOAMUECKONW MOMOIIU YUUTEIIO
B CO3JIaHUH paboueil mporpaMMbl IO y4eOHOMY IIPEIMETY.
@dusuka ABIAETCA CUCTEMOOOPA3YIOIINM /JIs €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB,
MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB M SBJICHUHN, M3ydaeMbIX XUMHEH,
Ouosorueii, actpoHoMuel u pusnueckoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHUpa, MPEeAOoCTaBiIseT HauOolee siICHbIe 00paslbl MPUMEHEHHS HAYYHOTO MeETojia
MO3HAHUSA, TO €CTh CIIO0CO0a MOyYSHHUsI JOCTOBEPHBIX 3HAHUI O MUE.
Opna U3 THaBHBIX 337a4 (PU3NYECKOro o0pa3oBaHUS B CTPYKType o0Iiero oOpa3zoBaHUS
COCTOMT B (OPMHPOBAHUM ECTECTBEHHO-HAYYHOW TpPaMOTHOCTH M HWHTEpeca K Hayke Yy
oOyJaronmxcs.
N3yuenne ¢us3uku Ha 0a30BOM YpOBHE IMPEAINONaraeT OBJaJC€HUE CIEIYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMH €CTECTBEHHO-HAYUHYI0 TPaMOTHOCTbD:
® HAy4YHO OOBSCHATH SIBICHUS;
® OIICHUWBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® UHTEPNPETUPOBATH JIaHHBIE U KCIOJIb30BaTh HAy4YHBIC J0KA3aTeNIbCTBA IS
MIOJIy4EHUS BBIBOJIOB.
Lenn w3yuenus ¢u3NKKA HA ypOBHE OCHOBHOTO 00IIEero oOpa3oBaHHS OMpENeCHBI B
Konnenuuu npenogaBanust yueoHoro npeamera «®@usnka» B 00pa3oBaTebHBIX OPraHU3aLUAX
Poccuiickoit ®enepaunu, peanu3yrolIMX OCHOBHBIE 00I1€00pa3oBaTelbHbIE MPOTPAMMBL,
yTBepKIEHHOU pemenreM Komnerun MunuctepcTBa mnpocseiieHus Poccuiickoit denepannu
(mporoxkon ot 3 nexadbps 2019 r. Ne [TIK-4BH).
Henu uzyyenus ¢pusuku:
e [puOOpeTeHHWEe HUHTEepeca U CTPEMJICHUS OOyJaroIuXCs K HaydHOMY H3YUEHHUIO
IIPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMPEJICTABIEHUH O HAydyHOM MeETOjle TO3HaHUsS U (OPMHUPOBAHUE
HCCJIEIOBATENIbCKOIO OTHOIIEHUS K OKPYXKAIOUIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa W3YueHHUs] OCHOB CTPOCHMS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEICTABICHUH O POIM (PU3UKHU JUJIsl pA3BUTHUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUi;
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pa3BUTHE NPEJCTABICHUA O BO3MOXHBIX cdepax Oyaymei mnpodeccHoHaIbHON
JesTEeIbHOCTH, CBA3aHHOM ¢ (PU3UKOM, OJATOTOBKA K JlajbHeHeMy 00yu4eHHUIO B ’TOM
HaIpPaBJICHUU.

JloCTIKeHHe ATHX IIeNiell mporpamMmbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus 00ecTieYnBacTCs PEIICHHEM CIIEeTYIOMNX 3a/1a4:

npuoOpeTeHue 3HAHWKA O JUCKPETHOM CTPOSHHM BEIIECTBA, O MEXaHHYECKHX,
TEIUIOBBIX, JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

npuoOpeTeHne yMEHHH ONHUCHIBAaTh W OOBICHATH (DU3MUYECKUE SBICHUS C
UCTIOJIb30BAaHUEM IOJTyYEHHBIX 3HAHWH;

OCBOCHHE METOJIOB pEIICHHS TNPOCTEHIINX pacu€THBIX 3aJa4 C HCIHOJIb30BAHHUEM
(bu3n4ecKux Mojiesel, TBOPUECKUX U MPAKTUKO-OPHEHTUPOBAHHbIX 33/]1a4;

pa3BUTHE YMEHMH HaONI0aTh NPUPOAHBIC SBICHUS W  BBINOJHATH  OIBITHI,
na0opaTopHble pabOThl M HKCHEPUMEHTAJIbHBIE HCCIIEAOBAHUS C MCIOJIb30BaHUEM
U3MEPUTENBHBIX TPHOOPOB;

OCBOCHHUE MPUEMOB pabOTHl ¢ WMH(pOpMaruend (U3NUECKOro COAEpIKAHUsSA, BKIIOUAs
UHPOPMALIMIO O COBPEMEHHBIX MAOCTIDKCHHSX (HU3UKH, aHAIW3 U KPUTHYECKOE
OLICHMBAaHHE UH(OPMALINH;

3HAaKOMCTBO €O c(epaMu MpohecCHOHAIBHON JIeATEIbHOCTH, CBA3aHHBIMU C (PU3UKOH,
¥ COBPEMEHHBIMHU TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha IOCTHKECHUAX (PU3HUECKON HAYKH.

Ha usydenne ¢usuku (6a30BbI YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpazoBaHUS

otBouTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleno), B 8 kiacce — 68 yacosB (2 yaca B
Heneno), B 9 kimacce — 99 yaca (3 yaca B He/IeIO).

COJAEP)KXAHUE OBYYEHUA

7 KUIIACC

Paznen 1. Pusuka u €€ poJib B NO3HAHUYM OKPYKAKIET0 MUPA.

®usuka — Hayka o npupoze. fBneHus npuponasl. PU3NUECKUE SBICHUSA: MEXaHUUECKUE,
TEIJIOBBIE, ITEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuuHBL M3mepenue ¢usnueckux BenuuuH. Pusznyeckue MPUOOPHI.
[TorpemnocTs n3Mepennii. MexayHapoaHas CUCTEMa €AUHULL.

Kak ¢wusuka u apyrue ecTecTBeHHblE HAyKH H3ydaroT mpuponay. EcTecTBeHHO-HAy4UHBIN
METOJl IO3HaHUS: HAOJII0JEHUE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMIKEHUE THIIOTES,
SKCIIEPUMEHT [0 TMpOBEpKe Trumnore3, oObsACHeHHWEe HabOmogaemMoro spieHus. OmnucaHue
(U3NYECKUX SIBICHUH ¢ TOMOIIBIO MOJETIEH.

Jemoncmpayuu.

MexaHn4eckue, TEII0BbIe, AIEKTPUIECKUE, MATHUTHBIC, CBETOBBIE SIBJICHUS.

®dusnueckue npruOOpsI U MpoLeaypa NPSIMbIX U3MEPEHUH aHAIOTOBBIM M LIU(POBEIM IPUOOPOM.
Jlabopamopusie padomot u onvimel.

OnpenesneHne LEHbI JEIeHHS IIKaIbl K3MEPUTEIHLHOTO MPUOOpa.

N3mepenue paccTosHUM.

N3mepenne o0bEMa KUIKOCTH U TBEPIOTO TEa.

Onpenenenue pa3MepoB MaJbIX TEJ.

N3mepenue temnepaTypsl Ipy NOMOIIM KUJKOCTHOIO TEPMOMETPA U 1aTYMKA TEMIIEPATYPHI.
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IIpoBenenune uccnenoBaHusl MO MPOBEPKE TMIOTE3bI: AAJBHOCTH IMOJETA LIApHUKA, MYIIEHHOTO
TOPH30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIe BHICOTA ITyCKa.

Paspnean 2. IlepBoHayajibHbIe CBEJACHHUS 0 CTPOCHHUH BelIeCTBA.

CrpoeHune BelecTBa: aTOMbl M MOJIEKYJBI, HX pa3Mmepbl. ONBITBHL, J1OKa3bIBAIOLIUE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBrxenune vactun BemiecTBa. CBs3b CKOPOCTH JBHIKEHHSI YACTHI[ C TEMIIEpaTypoOi.
BpoynoBckoe nBmwkenue, nuddysus. BzaummojeiicTBHe YacTHIl BEMIECTBA: MPUTSIKCHHE U
OTTaJKUBaHUE.

ArperaTtHble COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUIAKOCTEH U  TBEPIBIX
(kpucTauIMueckux) Teia. B3aumocBsI3p MeXAy CBOMCTBAMHU BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJBI.

Hemoncmpavyuu.

Habmoienne 6poyHOBCKOTO IBUKEHHUSI.
Ha6monenue nuddysumn.
Habutoienue siBneHuil, 00bACHAIOMUXCS MPUTSHKEHUEM WIIM OTTAJIKMBAaHUEM YaCcTHUIL BELIECTBA.

Jlabopamopnuie padbomul u onvimel.

OreHka quaMerpa aToMa METOJIOM PSIIOB (C MCIIONB30BaHUEM (doTorpaduii).
OnbITH IO HAOJIIOICHUIO TETUIOBOT'O PACIIHMPEHHUSI Ta30B.
OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSKEHUS.

Pasnen 3. /IBu:xenune u B3anMojeiicTBHE TeJl.

Mexannyeckoe aBuwkeHUE. PaBHOMepHOe U HepaBHOMEpHOe JBHKeHHE. (CKOpOCTb.
Cpenssist CKopocTb ITPY HEPAaBHOMEPHOM JBMKEHHUU. Pacdy€T myTH U BpeMEHU JBUKECHHUS.

SBnenue wHepnuu. 3aKOH WHEpUWU. B3auMoaeilcTBHE Ten Kak MpPUYMHA HU3MEHEHUS
CKOpPOCTH JBW)KEHHMs Ten. Macca kak mepa umHepTHoctu Tena. [ImorHocte BemectBa. CBsA3b
TUIOTHOCTH C KOJTMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTBA.

Cuna kak XxapakrepucThka B3aumojeiictBus Ten. Cuna ynpyroctd M 3akoH ['yka.
N3mepenune cuibpl ¢ MOMOLIBIO JHHAMOMETpa. SIBieHHE TAroTeHUs U cuia TshkecTH. Cuia
TSOKECTH Ha Apyrux miaHetax. Bec Tema. HeBecomocth. CrnokeHHE cuil, HalpaBiICHHBIX 110
oaHoM npsimoi. PaBHoaeicTByromas cui. Cunna TpeHusi. TpeHrue CKONBKEHUS U TPEHUE MOKOSI.
TpeHune B npupoJie U TEXHUKE.

Jemoncmpayuu.

Habmoienne MexaHn4ecKoro JBHKEHHS Tefa.

N3mepenne ckopocTy MPSIMOIMHENHOTO ABH)KEHUS.
Habntonienue siBIeHUs] HHEPIUH.

Hab6mronenne u3MeHeHusi CKOpOCTH NMPHU B3aUMOICHCTBUU Tell.
CpaBHeHuE Macc 110 B3aUMOJICHCTBUIO TEL.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOU MPSIMOH.

Jlabopamopnuie pabomul u onvimel.

OnpeneneHre CKOPOCTH PABHOMEPHOIO  JABMXKEHHs (IIapuka B KUJAKOCTH, MOJEIU
AJIEKTPUIECKOTO aBTOMOOWIISL U TaK Jlajiee).

OmnpeneneHue cpeHeNH CKOPOCTH CKOJIBKEHUs OpycKa M [IapuKa M0 HAKJIOHHOM MJIO0CKOCTH.
Onpenenenue MIOTHOCTH TBEPAOIO Tea.

OnpITel, JIEMOHCTPUPYIOUIME 3aBUCUMOCTh pacTskeHus (aepopmanuu) MNpyKUHBI  OT
MIPUJIO’KEHHOM CHJIBL.
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OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT BEca Tejla U XapaKTepa
CONPUKACAOIINXCS TOBEPXHOCTEN.

Paspnen 4. laBiieHue TBEPABIX TeJl, KUAKOCTEH U ra3oB.

Hasnenne. CriocoObl yMEHbILICHUS U YBEIMUYCHUS JaBiieHus. [laBienue ra3a. 3aBHCUMOCTh
JaBJeHMs ra3a oT 00béMa, Temneparypsl. [lepenaua naBneHus TBEPABIMU TEIaAMU, KUJIKOCTIMU
n rasamu. 3akoH [lackans. IIHeBMaTHueckne MamMHbBL. 3aBUCUMOCTH AABJICHHS KMIKOCTH OT
rnyounsl.  ['mapocratmueckuit  mapagokc. CooOmaromecss cocynabl.  ['mapaBindeckue
MEXaHU3MBI.

Atmocdepa 3emian u atMocdepHoe AaBineHue. [IpuunHbl CylecTBOBaHMS BO3TYLIHON
obonmouku 3emsn. OnbiT Toppuuennn. M3mepenune arMocdepHOro naBieHusi. 3aBUCUMOCTh
aTMOC(EpHOro JaBJE€HHUsS OT BBICOTHI Haja YypoBHeM Mops. IIpuOopel 11 u3MepeHus
aTMOC(EpHOTrOo AaBICHHUS.

JleicTBHE )KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJsio. BeITankuBaromas (apxumMeoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxormiaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIEpaTyphl.

Ilepenaya naBneHust )KUIKOCTBIO U Fa30M.

CooOmaromnuecs COCy/Ibl.

I'mppasinueckwuii npecc.

[posiBnenue neicTBUsS aTMOC(HEPHOTO JaBJICHUS.

3aBHCUMOCTh BBITAIKUBAIONICH CHIIBI OT O0BEMa TOTPYKEHHOH YacTH Tela W TUIOTHOCTH
KHUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEN CUIIBI BECY BBITECHEHHOM KUAKOCTH.

VYcnoBue miaBaHus TeNl: IUIABaHWE WM IIOIPYXKEHUE Tel B 3aBUCHMOCTH OT COOTHOIICHMS
IUIOTHOCTEH TeJa U XKHUIKOCTH.

Jlabopamopusie padomot u onvimel.

HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJAE OT 00bEMa MOrpYXKEHHOM B KUAKOCTb YaCTH
Tena.

OnpeneneHre BHITAIKMBAIOIIEH CUJIbI, IEHCTBYIOIIEH Ha TEJIO0, MOTPYKEHHOE B KUIKOCTb.
[IpoBepka HE3aBUCMMOCTH BBITAJIIKMBAIOIIEH CHUIIBI, JEUCTBYIOIIEH Ha TEIO B KUAKOCTH, OT
Macchl Tena.

OnbIThl, 1€MOHCTPUPYIOLIUE 3aBUCHUMOCTDH BBITAJIKMBAIOIIEH CHIIbI, AEHCTBYIOLIEH Ha TENO B
AKHUJKOCTH, OT 00bEMa MOrPYKEHHOM B AKHMJIKOCTh YACTU TeJIa U OT INIOTHOCTHU >KUIKOCTH.
KoHcTpynpoBanue apeomerpa WIM  KOHCTPYMPOBAaHME JIOAKM M OIpeleleHHe €€
rpy30I0ABEMHOCTH.

Paznen 5. Padora u MOIIHOCTH. JHEPrus.

Mexanuueckasi pabora. MOLTHOCTb.

[IpocTeie MexaHU3MBbI: pblyar, OJOK, HakJIOHHas II0CKOCTh. IlpaBuio paBHOBecus
pbruara. IlpumeHeHne npaBuiia paBHOBECHS pblyara K OJIOKy. «30JI0TO€ MPaBHIO» MEXAHUKH.
KII mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHHKE.

Mexanudeckass sHeprus. KuHeTnueckas W moOTeHUManbHas »dHeprud. [IpeBpaimienue
OJIHOTO BU/Ia MEXAaHUUYECKON SHEPTUHU B APYroil. 3aKOH COXpaHEHUS SJHEPTHH B MEXAHHUKE.

Jemoncmpayuu.

[TprMeps! IPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomel u onvimel.
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OnpeneneHue padOThl CUJIBI TPEHHS NMPH PAaBHOMEPHOM JIBWKEHUHU Tella MO T'OPU30HTAIBHOMN
ITOBEPXHOCTH.

HccnenoBanue ycioBuil paBHOBECHUS pblyara.

N3mepenue KITJ[ HakJIOHHOHN TUIOCKOCTH.

N3yueHne 3aKkoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU.

8 KJIACC

Pa3znea 6. TensioBble siBJIeHUA.

OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO--KMHETUYECKOM TEOpUU CTpOeHUs BellecTBa. Macca
U pa3Mepbl aroMOB W MOJEKyd. OMNbITb, TOATBEPXKIAIONINE OCHOBHBIE TMOJIOKEHUS
MOJIEKYJIIPHO-KHHETUYECKOU TEOPHH.

Monenu TBEPAOTO, KHUIKOTO M Ta3000pa3HOT0 COCTOSHUH BemlecTBa. Kpuctamnnaeckue u
amop¢Hbie Tena. OOBsICHEHUE CBOWCTB Ia30B, KUIKOCTCH U TBEPABIX TET HA OCHOBE TIOJIOKEHUI
MOJIEKYJIIPHO--KUHETUYECKOH Teopud. (CmauMBaHME W KaNWULIPHBIE SBICHUA. TeIoBoe
pacuIupeHue 1 CkaTue.

Temmepatypa. CBsi3p TeMIIEpaTyphl CO CKOPOCTHIO TEIUIOBOTO JBHKCHHUS YaCTHIIL.
Buytpennsis sHeprus. CnocoObl HW3MEHEHHs BHYTPEHHEW »HHEpruu: TeIuionepenaya u
coBeplieHre padboThl. Bupl Temonepenadn: TeIIONPOBOIHOCTh, KOHBEKIIHS, U3IyICHHUE.

KonuyecTBo TemnoTsl. YnaenbHas TEMIOEMKOCTh BelIeCTBA. TermIoOOMEH W TETIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. IlnaBneHue u oTBepJeBaHUE KPUCTAIITHYECKHX
BEILIECTB. YJenbHas TemioTa IuiaBieHus. [lapooOpasoBanue u koHueHcanus. Mcmapenue.
Kunenue. YnenpHass Termiota mnapooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIEHUS OT
aTMoc(epHOTo aBIeHUS.

Brnaxxnocts Bo3myxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIJI0Ta CrOPAHUS.

[Mpuamuner pabdotel TemnoBbix asurareneit KIIJ[ TtermmoBoro pasurarens. TermoBbie
JIBUTATENH U 3aIIUTA OKPYKAKOIIEH CPEBI.

3aKOH COXpaHEHUs U MPEBPALICHHS SHEPIUH B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

Hab6mronenne G6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysumn.

Hab6nronenue siBieHnit cMauMBaHUs U KalMJUISIPHBIX SIBICHUI.

HabunroieHre TemioBoro pacimpeHust Tei.

W3MmeHeHue naBieHus ra3a nIpyu U3MEHEHUN 00bEMa U HAarPEBAHUU WU OXJIXKICHHH.
[IpaBuna n3MepeHus TeMIepaTypshl.

Buns! Teruionepenaum.

OxnaxxieHre Ipu COBEPIICHUH PaOOTHI.

HarpeBanue mipu coBepiiieHnr paboThl BHEIITHUMU CHUJIaAMHU.

. CpaBHEHUE TEIIOEMKOCTEHN pa3IMUHbIX BEILIECTB.

. HaGmrogeune xumneHus.

. HaGmroienne mocTostHCTBA TEMIIEpATYPhI MPH TUTABJICHHH.
. Mopenu TerIoBbIX JBUTATEICH.

Jlabopamopusie padomot u onvimel.
OnBITHI 0 OOHAPYKEHHIO JICHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSKCHUSI.
OnBITHI 110 BRIPAIIMBAHUIO KPUCTAJIIOB TIOBAPEHHOM COJIM MIIH caxapa.
OI1IBITEI 110 Ha6J'IIO[[eHI/IIO TCIUIOBOT'O paClIMpPCHUA Ira3oB, )KPI)IKOCTGfI u TBépI[LIX TECII.
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NoabkowdE

OnpeneneHue AaBIeHUs BO3AyXa B OaJUIOHE HINPHIIA.

OnbIThl, 1EMOHCTPUPYIOILIUE 3aBUCUMOCTh JABJICHUS BO3yXa OT €ro o0béMa U HarpeBaHus WIn
OXJIAXKICHUS.

IIpoBepka runoTe3bl TUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B TEPMOMETPUUYECKON
TpyOKe OT TeMIIepaTyphbl.

HaGmronienne m3aMeHeHus: BHYTPEHHEH SHEpPruM Teja B pe3yibTaTe TeIulonepenayu u padoTsbl
BHEIIIHUX CHUIIL.

UccnenoBanue siBineHus TeriooOMeHa Ipy CMEIIMBAHUM XOJIOIHOM U ropsiueil BOAbI.
OmnpeneneHre KOJIWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW MPH TEIUIOOOMEHE C HarpeThiM
METAJNINYECKUM IIHINHAPOM.

Onpenenenne yaeabHOU TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucnapeHus.

OnpeneneHre OTHOCUTENBHOM BIaKHOCTH BO3/IyXa.

Ornpenenenrie yaelbHON TEIIOTHI MIABJICHHUS JIBA.

Pa3nes 7. DiieKTpu4ecKHe 1 MATHUTHBIC SIBJICHHUS.

Onextpuzanus Teia. JBa poja sneKTpuyeckux 3apsnoB. B3aumonelicTBue 3apsyKeHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTH CHIIBI B3aUMOJICUCTBHUSL 3apsSKEHHBIX TN OT BEITHYHUHBI
3apsA0B U PACCTOSHUSA MEX]Y TEIAMM).

Onextpuueckoe nose. HanpsxEHHOCT 3iekTpuyeckoro nosst. [lpuHunun cynepno3unuu
JIEKTPUUYECKUX NOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexTpudeckux 3apsioB. DJIeMEHTapHbIA sieKTpudeckuil 3apsa. CTpoeHue
aTtoma. [IpoBOIHUKY M AMAIIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiia.

ONEeKTpUYeCKUd TOK. YCIOBMSI CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKA. McTouHMKM
MIOCTOSIHHOTO TOKa. JIeWCTBUS AJIEKTPUYECKOrO0 TOKa (TEMJIOBOE, XWMHUYECKOE, MArHUTHOE).
DJIEKTPUYECKUI TOK B )KHUJIKOCTSX U ra3ax.

Onextpuueckasg uenb. Cuna Toka. OJneKkTpudeckoe HampspbkeHue. ConpoTHBIIEHUE
MIPOBOJAHMKA. YJIENbHOE COINpPOTUBJIEHHE BelecTBa. 3akoH Owma 18 ydacTka IeNH.
[locnenoBarenbHOE U apAIIEIBHOE COEUHEHUE TPOBOHUKOB.

PaGota 1 MOIIHOCTB MEKTPUUECKOro Toka. 3akoH Jlxoymns—JIeHna. DnekTpudecKkue Memnu
Y IOTpeOUTENH IEKTPUUECKOM SHepruu B ObITy. KopoTkoe 3aMbIkaHUe.

IlocrosiHHble MarHWTHL. B3auMoAeiCTBHE IOCTOSHHBIX MarHUTOB. MarHuTHOE IIOJIE.
MarunuTtHoe noje 3eMIId U €ro 3Ha4eHHe JIJIs KU3HU Ha 3emiie. OnbIT Dpcreaa. MarHutHoe noJjie
3JIEKTPUYECKOTO TOKa. [I[puMeHeHne 37eKTpOMaraiuToB B TeXHUKE. /[eficTBHe MarHUTHOrO MOJIs
Ha TMPOBOJHUK C TOKOM. OJEKTPOABUIATEIb IOCTOSHHOIO TOKa. lcmosb3oBaHue
AJIEKTPO/ABUraTeIe B TEXHUYECKUX YCTPOICTBaX U Ha TPAHCIOPTE.

OnbiTel  @apanes. SBiaeHue saekTpoMarHUTHOM — wHAYKuuU. [lpaBuno  JleHma.
OnextporeHepatop. CrocoObl MONy4eHHS HJIEKTPHUUECKOW HHEPruu. ODIEKTPOCTAHIMH Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTUU.

Jemoncmpayuu.

DJeKTpu3anus Ted.

JIBa pozia 37EKTPUUECKUX 3apsA0B M B3aUMOJEHCTBUE 3apSKEHHBIX TEll.
YCTpoUCTBO U JEHCTBUE IEKTPOCKOIIA.

DnexTpocTaTUuecKas UHIYKIHS.

3aKOH COXpaHEHUs AMEKTPUUECKUX 3aPsI0B.

[IpoBOIHMKYN U AUDIIEKTPUKH.

MonennpoBaHuE CUIIOBBIX JIMHUHN 3JEKTPUUECKOTO MOJIS.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
. DIIEKTPOreHeEPaTOp NOCTOSIHHOIO TOKA.

ook~ wbhE

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

MCTOYHUKH MOCTOSHHOI'O TOKA.

JIeHCTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUYECKUHN TOK B KUJIKOCTH.

I"a30BrIi1 pazpsa.

H3MepeHne cuibl TOKa aMIIEPMETPOM.

M3MepeHue 3J1eKTpUYECKOro HAMpsHKEHUSI BOJIBTMETPOM.

PeocraTt u Mmara3us COnpoTUBIEHHUMN.

BianmopelicTBre MOCTOSTHHBIX MAarHUTOB.

MoaenvupoBaHre€ HEBO3MOKHOCTH pa3/ie/ICHUsI TIOJIFOCOB MarHuTa.
MoaenvupoBaHre MarHUTHBIX TOJIEN TOCTOSIHHBIX MAarHUTOB.
OnbIT Dpcrena.

MarHuTHO€e nojie ToKa. DJEeKTPOMarHmr.

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
DJIEKTPOABUTATEIb IOCTOSHHOTO TOKA.

HccnenoBanue ABiIeHUs 3JIEKTPOMArHUTHOM UHIYKLIHH.

Onbitel Dapanes.

3aBUCUMOCTb HAMPABJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBHI €ro BO3HUKHOBEHHUSI.

Jlabopamopusie padomot u onvimel.
OnbITHI 110 HAOTIOEHUIO SNIEKTPU3AIUMHU T HHIIYKIIUEH U MTPH COMPUKOCHOBEHHH.
HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJI HA IPOBOJAHUKH U AUDJIEKTPUKH.
COopka u mpoBepKa padOThI IEKTPHUUECKOH 1IETIH TOCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIIbl TOKA.
N3mepenue u peryiupoBaHue HalpsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HIYHIETO 4Yepe3 pPEe3UCTOpP, OT COMNPOTUBIICHUS
pe3ucTopa U HaANpPsHKEHHS Ha pe3UCTOpE.
OnbIThl, 1€MOHCTPUPYIOLIUE 3aBUCUMOCTD JIEKTPUUECKOTO COMPOTUBIIEHUS IPOBOAHUKA OT €T0
JUTMHBI, IJIOLIA/IM MTOTIEPEYHOr0 CEUCHUS U MaTepuaa.
[IpoBepka mnpaBuiia CIIOXKEHUS HANPSHKEHUW TMPU TOCIEAOBATEIIbBHOM COEIMHEHUU JIBYX
PE3UCTOPOB.
[IpoBepka nmpaBuia A CUIIbI TOKA NPU NApAJLIEILHOM COEIMHEHUN PE3UCTOPOB.
Omnpenenennie pabOThI AIEKTPUUECKOTO TOKA, UITYIIETO YEPE3 PE3UCTOP.
OnpeneneHre MOIIHOCTH 3JIEKTPUYECKOTO TOKa, BBIIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYILETO Yepe3 JTAMIIOUKY, OT HAIPSLKEHUS Ha HEll.
Onpenenenue KI1J] narpeBatens.
HccnenoBanue MarHuTHOTO B3aUMOJIEHCTBHS MIOCTOSITHHBIX MarHUTOB.
N3ydeHne MarHUTHOTO TOJISt TOCTOSTHHBIX MAarHUTOB MPU UX O0BEAMHEHUN U Pa3ICICHUU.
HccnenoBanue neicTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPENKY.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS KATYIIKA C TOKOM M MarHuTa
OT CHJIBI TOKA U HaIPaBJIEHUS TOKA B KaTYIIKE.
N3ydenue neiicTBUS MAarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM.
KoHncTpynpoBanue u u3ydeHue padoThl SJIEKTPOABUTATES.
Msmepenne KIIJ[ anekTpoaBUraTeabHOM YCTaHOBKH.
OnpITEl MO MCCIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW MHIYKIMH: UCCIIEIOBAaHUE M3MEHEHUN
3HAQUYEHUS ¥ HAIPABJICHUS] HHAYKLIMOHHOTO TOKA.
9 KJIACC
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Pa3znea 8. Mexannueckue siBJeHHUS.

Mexannyeckoe aBukeHue. MarepuanbHas Touka. Cuctema orcu€ra. OTHOCHUTEIBHOCTh
MEXAHUYECKOrO JBHM)KEHUS. PaBHOMEpHOE MNpsMOIMHENWHOE JABWXKEHHE. HepaBHOMEpHOE
npsiMOIMHEHOe JBIKeHHE. CpelHsiss U MTHOBEHHAs CKOPOCTh Tejla MpPU HEPaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHOycKOpeHHOE MpsiMONTMHEHHOE ABMkeHne. CBoOoaHOE nageHue. ObITh
lNanues.

PaBHOMepHOE nBIKeHUE MO OKpyKHOCTH. llepuon u yacrora obpamienus. JluneitHas u
YIJI0Basi CKOPOCTH. LIEHTpOCTpEMUTENIEHOE YCKOPEHHUE.

ITepsriit 3akoH Herotona. Bropoii 3akon Hetorona. Tpertuii 3akon Hptorona. [lpunHimn
CYIEPIIO3ULIVH CHIL

Cuna ympyroctu. 3akoH ['yka. Cunia TpeHMs: cuia TPEHHUS CKOJIbKEHHUsS, CHJIa TPEHHUS
MOKOS1, APYTHE BUABI TPEHHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOPEHUE CBOOOIHOTO TaJICHUS.
IBuwxenue 1utaner Bokpyr Connma. IlepBas kocmuueckas ckopocts. HeBecomocTh u
Meperpy3Ku.

PaBHOBecue MaTepuanbHOU TOUKH. AOCOTIOTHO TBEpP0€ Teno. PaBHOBecue TBEPOTO Tena
C 3aKpEIUIEHHOW OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc tena. M3meHenune umnyinbca. MMoynbe cuiibl. 3aKOH COXPAaHEHHs] MMITYJbCA.
PeakTuBHOE NBHKEHUE.

Mexanunueckas pabota U MOIIHOCTb. PaboTa cui TskecTH, ynpyroct, TpeHusi. Csi3b
sHepruu U paboTel. [loTeHImManpHas SHEpPrus Tela, MOJHATOTO HaJ TOBEPXHOCTHIO 3EMIIU.
[loTenumanpHas 3Heprus cxaroi npyxuHsl. Kunetndeckas sneprus. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXPAHEHUS MEXaHUYECKON IHEPTUH.

Jemoncmpayuu.

HabutoieHne MexaHn4ecKoro IBUKEHUS TeJla OTHOCUTENBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHME IMyTEH U TPACKTOPHUI JBUXKEHHSI OJJHOTO M TOTO K€ TeJa OTHOCUTENIBHO Pa3HbIX T
OTCU€Ta.

N3mepenne ckopocTr U yCKOPEHHUSI IPSIMOIUHENHOTO JBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBH>KECHHUS.

HabutoieHne ABM>KEHUS TeNa 10 OKPYKHOCTH.

Habmonenne MexaHHMUECKHUX SIBJICHUH, MPOUCXOASIINX B cucTteMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JBHKEHUH OTHOCUTEIHHO KaOMHETa (PU3UKU.

3aBUCHUMOCTh YCKOPEHHUS TeJla OT MacChl TeJla U JISHCTBYIOIIEH Ha HETO CUJIBL.

Habmoienne paBeHCTBa CUJI IPU B3aUMOJICHCTBUU Tell.

N3menenue Beca Tena npu yCKOPEHHOM JIBHXKEHHH.

. [lepenava nmmynbsca npu B3aMMOJIEHCTBUM TEIL.

. IlpeoOGpa3oBanus 3HEPruM MpH B3aUMOIEHCTBUH TEII.

. CoxpaHeHue UMIyJibca IpU HEYNPYroM B3aUMOAECHCTBUN.

. CoxpaHeHue UMITyJIbca IPU aOCONIFOTHO YIIPYTOM B3aUMOJIEHCTBUU.

. HaGroneHue peakTHBHOTO IBUXKEHUS.

. CoxpaHeHnue MEXaHUYECKON SHEPrUH MTPHU CBOOOTHOM TaICHUH.

. CoxpaHeHue MEXaHUYECKOW YHEPrUM NP IBUYKEHUU TeJIa M0 ICUCTBUEM TIPYKUHBI.

Jlabopamopnuie pabomul u onvimel.
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KoHcTpynpoBanue Tpakrta Al pa3roHa W JAJIbHEUIIEro paBHOMEPHOTO JBIKEHUS IIapUKa WA
TCICKKH.

Omnpenenenue cpeaHeil CKOPOCTH CKOJIBKEHUs Opycka WM ABW)KCHUS IIapUKa MO HAKIOHHOM
IJIOCKOCTH.

OnpeneneHre yCKOPEHUS Tella IPU PAaBHOYCKOPEHHOM JIBHKCHHH M0 HAKIIOHHOW TUTOCKOCTH.
HccnenoBanne 3aBUCMMOCTH IyTH OT BpPEMEHHM IPH PABHOYCKOPEHHOM JABMKEHHU 0e€3
HAa4aJIbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €ciau Mpu PaBHOYCKOPEHHOM JIBMKEHUHU 0€3 HadallbHOM CKOpPOCTH MYyTH
OTHOCSITCS KaK psiji HEYETHBIX YHCEIl, TO COOTBETCTBYIOIUE MPOMEXKYTKH BPEMEHH OJMHAKOBBI.
I/ICCHCI[OBaHI/IG 3aBUCHUMOCTHU CHUJIBI TPCHUA CKOJIBKCHUSA OT CHUJIBI HOPMAJIBHOT'O JAaBJICHUS.
Omnpenenenne k03P GUIMEHTa TPEHUS CKOTBKCHHSI.

Onpenenenne KECTKOCTU MPYKUHBI.

Ornpenenenne pabOThl CHIbI TPEHHsS] TIPU PaBHOMEPHOM [IBIDKEHHUM TeJla M0 TOPU3OHTAIBHOMN
MTOBEPXHOCTH.

. Onpenenenue pabOTHI CUIIBI YIPYTOCTH MPU MOABEME Ipy3a € MCIOIb30BAaHUEM HEIOJIBUKHOTO

Y TIOIBUKHOTO OJIOKOB.
N3yueHune 3aKkoHa COXpaHEHUsI SHEPTHUH.

Pa3znen 9. Mexanuveckne Ko1e0aHUS U BOJIHBI.

KonebarensHoe nprxenne. OCHOBHBIE XapaKTEPUCTHKU KOJeOaHUU: MEpHUOJ, 4acToTa,
aMIuTyga. MareMaTMuecKuil W TNpYKUHHBIA MasTHUKH. [IpeBpaiieHue sHepruu mnpu
KoJ1e0aTeILHOM JIBHUKEHHH.

3aryxaromue kojebanus. BeiHyxkneHnsle koneOanus. Pesonanc. Mexanuueckue BOJHBI.
CaoiicTBa MexaHnnueckux BodH. [Ipo/ionbHbIE U MonepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHHs. MexaHW4YeCKue BOJHBI B TBEPIOM TEJE, CEUCMUYECKUE BOITHBI.

3Byk. ['pomMKoCTb 3ByKa 1 BbicoTa ToHa. OTpaxkeHue 3Byka. MIH}pa3Byk u ynbTpa3ByK.

Jemoncmpayuu.

Habmtonenne xonebanuil Tea noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIBI YIIPYTOCTH.
Habmonnenue xoneGanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGmtoieHne BBIHYXIEHHBIX KOJIEOAHUH 1 pe3oHaHca.
Pacrnipoctpanenue mpoAoabHBIX U MOMEPEYHBIX BOIH (HA MOJEIH).
HabmtoieHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHYECKHI pe30HaHC.
Jlabopamopnuie padbomul u onvimel.
OmnpeneneHre 4acTOTHI U IEpUOIa KoJeOaHU MaTeMaTUYECKOTO MasiTHHUKA.
Ormpenenenre 4acTOThl U IEPHO/Ia KOJIEOaHH MPY>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH MepHOAa KojeOaHU MOIBEIICHHOT'O K HUTHU Tpy3a OT IJIUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIEpHOAa KojeOaHul MPY>KMHHOTO MasiTHUKA OT MaccChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH TIEpHOJIa KOJIeOaHuil rpy3a, MOBEIIEHHOTO K HUTH, OT MacChl rpysa.
OnpITEL, JEMOHCTPHUPYIOIINE 3aBHCHUMOCThH TMEpUoJa KoyeOaHUil MPYKUHHOTO MasTHHUKA OT
MacChl Tpy3a U KECTKOCTU MPYKUHBI.
N3mepenue yckopeHus cBOOOTHOTO MaeHHUS.

Pa3pnen 10. DiaeKTpOMarHuTHoe 1oJie M 3J1eKTPOMAarHUTHbIE BOJIHbI.

DJIEKTPOMAarHuTHOE TI0JIe. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMATrHUTHBIX
BOJIH. [IIkasia 351eKTpoMarHuTHBIX BOJIH. Mcnosib30BaHUE 371€KTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM
CBSI3U.

DneKkTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
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Jemoncmpayuu.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBeIe cBoliCTBa CBeTA.
Jlabopamopusie padomot u onvimel.
N3yueHne cBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MTOMOIIIBI0 MOOMIIBHOTO TenedoHa.
Paszpnen 11. CBeToBbI€ sIBJICHHS.
JlyueBasg moxens cBera. Mcrtounuku csera. lIpsMonuMHENWHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpaskeHHUs CBETA.
[Ipenomnenue cBera. 3akoH npenomiieHus cBeta. [lonHoe BHyTpeHHee OTpa)KeHUE CBETA.
Hcnonp30BaHuE MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJAX.
Jlunza. Xox nydeir B numH3e. Onruueckas cuctema ¢oToarnmapara, MHKPOCKONA |
Teneckomna. I'a3 kak onTudeckas cucteMa. bin3opykocTs U 1aabHO30PKOCTb.
Paznoxenne 6enoro cBeta B ciekTp. OnbiTel HptoToHA. CrioskeHUe CIIEKTPaIbHBIX I[BETOB.
Jucnepcus cgera.
Hemoncmpayuu.
[IpssmMosinHETHOE pacpOCTpaHEHHUE CBETA.
OTtpaxeHue cBeTa.
Iony4yenue n300pakeHU B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKasiax.
[Ipenomnenue ceera.
OnTHyeckuil CBETOBO.
Xon nydeil B cobuparoiiei JnH3e.
XoJ 1y4dei B pacCEeUBAlOIICH JIMH3E.
[Nony4yenue n300paXkeHU C IOMOIIBIO JIHH3.
[Ipunuun geiicTBus Gporoanmnapara, MUKPOCKOINA U TEJIECKOIIA.

. Monens rinasa.
. Paznoxenue 6emoro cBeta B CIIEKTP.
. [lomyuenue 6emoro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuie pabomul u onvimel.
HccnenoBanue 3aBUCMMOCTH yIJla OTPAXKEHUsI CBETOBOTO JIyda OT yrja MaJeHusl.
N3ydenne xapakTepucTHK N300pakeHHs ITPeIMETa B IUIOCKOM 3€pKaJe.
HccnenoBanue 3aBUCMMOCTH yIJIa NPEJIOMIIEHHS CBETOBOIO Jlyya OT yIJIa MaJeHUs Ha TPAHULE
«BO3JIYyX—CTEKJIO».
[Tomyyenune n300paskeHHI ¢ ITOMOIIBIO COOMPAOIICH JTNH3HI.
Onpenenenuie (HOKYCHOTO PACCTOSHUS M ONTUYECKON CUIIbI COOMPAIOIIEH JIMH3BI.
OnbITHI 110 Pa3IoKEHUIO OEJI0ro CBETa B CIEKTP.
OnBITHI 110 BOCTIPUSITHIO I[BETA MPEAMETOB MIPH UX HAOIIOIEHUH Yepe3 [IBETOBbIC (PHIIBTPHI.

Pa3znea 12. KBanToBbI€e SIBJICHHS.

Omnsitel Pesepdopna u nminanerapuas monens aroma. Monens aroma bopa. cnyckanue u
MIOTJIOLEHUE cBeTa aTOMOM. KBaHTEI. JInHEHUaThle CIIEKTPHI.

PagunoaktuBHOCTE. Anbda-, Oeta- u ramma-usznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnass monenbp aromHoro sapa. M3orombsl. PaanoaktuBHBIE mpeBpainenHus. Ilepuop
noJiypacraja aTOMHBIX sIIEp.

SnepHble peakiuy. 3aKOHbI COXpPaHEHMsI 3apsAA0BOIO U MAacCOBOI'O YHUCE. DHEPIUs CBS3H
aToMHbIX siep. CBsi3b Macchl W SHepruu. Peakuuu cuHte3a u neneHus sjaep. Mcrounuku
sHepruu CoJsiHLa U 3BE3 1.

Snepnas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIYYCHHUM HA )KUBBIE OPTaHU3MBI.
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Jemoncmpayuu.
CrieKTphl U37Ty4eHUs U MOTJIOIEHUS.
CrieKTphl pa3auYHbIX I'a30B.
CrnexTp BozmopoJa.
Hab6monenue tpeko B kamepe BunbcoHa.
Pabora cuéTunka MOHU3UPYIOLIUX U3ITy4EeHUH.
Peructpanus nznydeHust NpupoaHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopusie padbomot u onvimel.

HaOntoneHne CriomHbIX U IMHEHYaThIX CIIEKTPOB U3ITyYEHHUS.
HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUU YAaCTHIIBI 10 TOPMO3HOMY IyTH (110 hoTorpadusam).
N3mepeHne paaroakTHBHOTO (OHa.

[HoBTOpPUTENBbHO-00001IAK0 LN MOXYJIb.

[loBTOpUTENBHO--00001AIOIUI  MOAYAb MpEJHA3HAYeH JUId CUCTEMaTH3aluu U
0000111eHNs TPEAMETHOTO COZIEPKaHMsI U ONbITA JESATEIbHOCTH, IPUOOPETEHHOTO NPH U3YUEHUU
BCEro Kypca (pu3MKH, a TakKe JJs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
¢bu3uke 115 00ydaromuxcs, BEIOpaBIIUX 3TOT YUEOHBII IpeaMeT.

IIpy wu3ydyeHMM JAHHOTO MOZIYJS PEANIM3YIOTCI M CHUCTEMAaTU3HPYIOTCS  BUIBI
JeSTETbHOCTH, HAa OCHOBE KOTOPBIX oOOecreuuBaeTcs JOCTHKEHME NPEAMETHBIX U
METanpeIMETHBIX IJIaHUPYEMBIX PE3YJIbTaTOB 00y4deHUs, (POPMUPYETCS €CTECTBEHHOHAy4YHas
IPaMOTHOCTb: OCBOEHHE HAy4YHBIX METOJOB MCCIEIOBAHUS SBICHUN HPUPOABI M TEXHUKH,
OBJIQJICHUE YMEHHUSMHU OOBSACHATh (PU3MUECKUE SIBICHUS, MPHUMEHSS TIOJyYeHHBIE 3HAHMUSA,
pemars 3a/1a4y, B TOM YUCJIE KAYECTBEHHbIE U DKCIICPUMEHTAJIbHBIE.

[IpyHIMNIMATBHO NEATEIPHOCTHBIM XapaKTep JAaHHOTO pa3fieNa pealusyeTcs 3a C4ET TOro,
YTO 00y4aroIUeCs BBINOIHAIOT 3a/1aHUs, B KOTOPBIX UM IIpeIaraercs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUN PACIIO3HABATh U HAyYHO OOBSACHATH (PU3MUECKUE SBICHUS
B OKpYXarollei Npupoe U MOBCEAHEBHOM JKNU3HH;

HCIIOJIb30BaTh HAayYHbIE METOJbl MCCIEIOBAHNUSA (PU3NYECKUX SIBJICHHM, B TOM YHUCIE AJIs
IIPOBEPKHU T'MIIOTE3 U MOJTYyYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHAT, HAy4YHBIE OCHOBBI HamOOJIee BaXKHBIX JOCTIKECHHHA COBPEMEHHBIX TEXHOJOTHIA,
HaIpuMep, NPaKTUYECKOr0 UCIOJIb30BaHUS PA3JIMYHbIX UCTOYHUKOB YHEPrUM HA OCHOBE 3aKOHA
IIPEBPALLEHUS U COXPAHEHUS BCEX U3BECTHBIX BUOB YHEPIUU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

WN3ydyenne ¢u3Mku HA YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHHS HAMPaBICHO Ha
JOCTKEHHUE IMIHOCTHBIX, METAIIPEIMETHBIX M MPEJIMETHBIX 00pa30BaTEIBHBIX PE3YIbTATOB.
B pesynpraTe usydyenuss (U3MKM Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs Yy
oOyuatomerocs 0yayT cOpMUPOBAHBI CIEAYIOIINE JIMYHOCTHBIE PE3YNIbTaThl B YACTH:

1) naTPpUOTHYECKOr0 BOCTIMTAHUSA:
- IPOSIBIIEHUE UHTEpECca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOIN (PU3NYECKOM HAYKH;
- IGHHOCTHOE OTHOIIIEHUE K JTOCTHKCHUSM POCCUNCKHUX YIEHBIX --(DU3UKOB;
2) rpaskIaHCKOro U IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:
- TOTOBHOCTh K AaKTUBHOMY Y4YacTHIO B OOCYXIEHUH OOIIECTBEHHO 3HAYMMBIX M ITHUYECKUX
po0JieM, CBA3aHHBIX C PAKTHYECKUM IPUMEHEHUEM JTOCTIKCHUH (DU3HKH,
- OCO3HaHHE Ba)KHOCTH MOPAJIbHO--3TUYECKUX MPUHIUIIOB B IEATEIHHOCTH YUEHOTO;
3) 3¢TEeTH4eCKOro BOCIUTAHUS:
- BOCIPHUSTHE OCTETUYECKHX KadeCTB (PU3WUYECKOW HayKW: €€ TapMOHHUYHOTO IOCTPOECHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HIEeHHOCTH HAYYHOI0 MO3HAHHUS:
- OCO3HAaHME IEHHOCTH (M3MYECKON HAYKH KaK MOIITHOTO MHCTPYMEHTa MO3HAHUS MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTMI, BAXKHENIIEH COCTABIISIIOLIEH KYJIbTYPBI;
- pa3BUTHE HAYYHOM JIFOOO3HATEILHOCTH, HUHTEPECA K UCCIIE0BATEIIbCKOM I€ITEIbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIAT OOy M
- OCO3HaHHE IIEHHOCTH Oe30macHoro oOpa3a J>XU3HH B COBPEMEHHOM TEXHOJOTHYECKOM MUpE,
BKHOCTH TIPaBUJ OE30MacCHOr0 TOBEICHUS HA TPAHCIIOPTE, HA JIOPOTax, C DJJICKTPHUYSCKUM U
TEIUIOBBIM 000PYJOBaHHEM B JOMAIIIHUX YCIOBUSX;
- c(OpMUPOBAHHOCTH HaBBIKA pediekcuu, MprU3HaAHUE CBOETO TpaBa Ha OIIMOKY U TaKOTo K€ MpaBa
y IPYyroro 4eJI0BeKa;
6) TPyA0BOr0 BOCIMTAHMS:
- AKTUBHOE YydYacTHe B pEIICHUH MPaKTUYEeCKHX 3a7ad (B paMKax CeMbH, 00pa3oBaTEeNbHOM
OpraHu3aly, ropoja, Kpas) TEXHOJOTHYECKONW U COLMATbHON HAIMPaBICHHOCTH, TPEOYIOIIHUX B TOM
yyclie U GU3NYECKUX 3HAHUH;
- IHTEPEC K MPAKTUICCKOMY H3yUeHUIO TpodeccHii, CBA3aHHBIX C (DU3HUKOI;
7) IKOJIOTHYECKOr0 BOCTIMTAHUSA:
- OpUEHTalMsg Ha MpUMEHEHHEe (PU3UYECKUX 3HAHWUU U1 PElICHUs 3a/ad B 00JACTH OKpYKaroen
cpenbl, TUIAHUPOBAHUSA TMOCTYNKOB M OIEHKH HX BO3MOXHBIX TMOCIEICTBUM ISl OKpYyXKarouen
Cpenbl;
- OCO3HaHHE II00ATBHOTO XapaKTepa HKOJIOTUYECKUX MPOOJIeM U IMyTel UX PeIIeHuUs;
8) ajanTanuu K N3MEHSIOIHUMCSH YCJIOBUSAM COUMAILHON U MPUPOAHON Cpeabl:
- MOTpeOHOCTh BO B3aMMOJCHCTBUM TMPHU BBIMOJIHEHUU HWCCIENOBAaHUI M MPOEKTOB (pU3MUecKon
HATPABJIEHHOCTH, OTKPHITOCTH OMBITY U 3HAHHSIM JIPYTHX;
- IOBBILLIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO eATEIbHOCTh;
- MOTpeOHOCTh B (DOPMHUPOBAHMM HOBBIX 3HAHHM, B TOM 4uclie (OpMyIHpOBAaTh UAEH, MOHITHS,
TUTOTE3bI O (PU3HUECKUX O0BEKTAX U SBICHUSIX;
- 0CO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00JaCTH (HHU3UKH;
- IJJAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUHU HOBBIX (DM3MUECKUX 3HAHUM;
- CTPEMJICHHE aHAIM3WPOBATh M BBISBISATH B3aUMOCBSI3H MPUPOBI, OOIIECTBA U IKOHOMHUKH, B TOM
YHClie C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;



- OILIGHKAa CBOMX JCHCTBHI C y4€TOM BIUSHHUS HA OKPYXKAIOIIYIO CPEly, BO3MOXKHBIX TTTOOATBHBIX
HOCJIEACTBUN

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynpraTe OCBOEHMS MpoOrpaMMbl IO (U3MKE HAa YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHusi y oOyuyatomierocsi OyayT choOpMUPOBaHbI MeTanpeAMeTHbIEe Pe3yJbTaThl,
BKJIIOUAIOLIME II03HABATEJIbHbIE YHUBEPCAJIbHBIE Y4YEOHbIE JAEHCTBHUS, KOMMYHHMKaTHBHbBIC
yHHUBepcaJbHbIe y4eOHbIE IeUCTBUS, PETYISATUBHBIE YHUBEPCAIbHbIC yUEOHbBIE 1eHCTBUS.

Ilo3HaBaTebHBIC YHHBeEPCAJIbHbIE YUeOHbIe el CTBHUS

ba3oBble JlornyecKkue 1eMcTBUA:

® BBIABIIATH U XapaKTEPU30BaTh CYLIECTBEHHbIE IIPU3HAKN OOBEKTOB (SBICHUI);

® YCTAHABIIMBATh CYIIECTBEHHBbIN NpHU3HAK KJIAacCU(UKALMKU, OCHOBAHMA JJs 0000IIEHUS H
CPaBHEHHS,

® BBIABISITh 3aKOHOMEPHOCTH M TPOTUBOPEUYMS B pacCMaTpUBaeMbIX (akTaxX, ITaHHBIX U
HaOJIOAEHUSAX, OTHOCALIUXCS K (PU3MUECKUM SBICHUSM;

®  BBIIBIISITH NPUUMHHO--CIICICTBEHHBIC CBSI3U NMPH M3YyYCHUN (PU3UUECKUX SBICHUHA W MPOIIECCOB,
JIeNaTh BBIBOJBI C UCIIOJIb30BAHUEM JENYKTUBHBIX U NHIYKTUBHBIX YMO3AKJIIOUCHUH, BBIIBUTaTh
THIIOTE3BI O B3aUMOCBSI35X (PM3NYECKHUX BEITUYNH;

® CaMOCTOATENIbHO BBIOMpATh CIOCO0 pemnieHus ydeOHOH ¢u3nueckor 3amavyr (CpaBHECHHE
HECKOJIbKUX BapHaHTOB PELICHHs, BBIOOpP Hambosee MOAXOIAMIETO C YU4ETOM CaMOCTOSITENBHO
BbI/ICJIEHHBIX KPUTEPHUEB).
Ba3oBrblie uccienoBarebcKkue 1eiCTBUS:

®  CIIOJIB30BATh BOIPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHMUS,

® [POBOJUTH IO CAMOCTOATENIbHO COCTABICHHOMY IIJIaHY OIBIT, HECIOXHBIA (U3HUECKHA
9KCIIEPUMEHT, HEOOJIbIIIOE HCcCIe0BaHNEe (PU3NYECKOTO SIBICHNUS;

e OIICHMBaTh HA TPUMEHHMOCTb U JIOCTOBEPHOCTh HH(OPMALMIO, TOJYYCHHYI0 B XOJe
WCCJIeIOBAaHUS WIIN HKCIIEPUMEHTA;

® CaMOCTOATENBbHO (HOPMYIHPOBATH OOOOIIEHUS M BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO
Ha0JII0/IeHNs, OTIbITA, UCCIIEIOBAHUS;

® [IPOTHO3UPOBATh BO3MOXHOE JalbHEHIIee pa3BUTHE (U3NYECKUX TPOLECCOB, a TaKKe
BBIIBUTATh MPEIINONI0KEHNS 00 X PA3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.
PabGora ¢ undgopmaumeii:

® [PUMEHSATH Pa3IMYHbIE METObI, UHCTPYMEHTHI U 3alpOChl IIPHU MOUCKE U 0TOOpe MHPOpMALUU
WIN IaHHBIX ¢ YYETOM TpeIoKEeHHON yueOHoH pusnueckoii 3a1auu;

® aHaJIM3UpPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIMIO PA3IUYHBIX BUAOB U
(dopM npescTaBIeHus;

® CaMOCTOATEIbHO BBIOMpaTh ONTHUMAJbHYIO (OpMYy TMpeACTaBlIeHUs HHPOpPMALUH U
WITIOCTPUPOBATh pelllaeMble 3a/1aul HECJIOXKHBIMH CXEMaMH, uarpaMMaMu, UHOW rpaduKkoil u
X KOMOWHAIUSMH.
KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIE 1eiiCTBUA:



B X0Ji¢ OOCYXIEHHUs Yy4eOHOTO MaTepuana, pe3ylbTaTOB JIA0OPATOPHBIX PAbOT W MPOCKTOB
3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMbl M BBICKA3hIBATh WICH, HAIlCJICHHBIC Ha
pelleHre 3a7a4u 1 MoJJIepKaHie 0J1arokenaTeIbHOCTH OOICHHS,

COIIOCTaBJISITh CBOM CYXKIEHHUS C CYXICHUSIMH JPYrUX YYacTHUKOB IUAlIOra, OOHApYXHUBaTh
pas3In4me U CXOJCTBO TO3HIINH;

BbIPpAXKaTb CBOIO TOUYKY 3PCHUSA B YCTHBIX U IMCbMCHHBIX TCKCTAaX;

MyOJMYHO TPEACTABISATh PE3YIbTAThl BHIMOJHEHHOTO (H3UYECKOTO OIbITa (IKCIIEPUMEHTA,
HCCIIEIOBAHUS, TIPOCKTA);

MOHMMAaTh W HCIIOJB30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHAMBUIYAJIbHOW pPabOTHI mpU
pelieHnr KOHKPETHON (hHU3UIECKOM MPOOIeMBbI;

NpUHUMATh LS COBMECTHOU ACATCIIBHOCTH, OpPTaHU30BbIBATH I[CI\/JICTBI/ISI no eé JOCTUXCHUIO!
pacrpenensaTh poyik, 00CYXIaTh MPOIECCHl M PE3yJbTaThl COBMECTHOM paboThl, 00001IaTh
MHEHUS HECKOJIBKHX JIFOJICH;

BBITIOJTHATH CBOKO 9acTh pa0OTHI, TOCTHTAsh KAYECTBEHHOT'O pe3yJibTaTa Mo CBOEMY HaIPaBICHUIO
U KOOPIMHUPYS CBOM JEUCTBUSA C APYTHUMH YJICHAMHA KOMAH/bL;

OLICHUBATh KA4eCTBO CBOETO BKJIaJa B OOMMI TPOMYKT IO KPUTEPHSM, CaMOCTOSITEIHHO
chopMyIHPOBaHHBIM YYaCTHUKAMU B3aUMOCHCTBUS.

PeryasiTuBHbIe yHMBepPCcAJIbHbIE YUeOHbIE 1eCTBHS

Camoopranuzanus:

BBISBJISITH MPOOIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyallUsAX, TPeOYIOIIUX IS pelleHus
(bu3MUecKUX 3HaHUM;

OPUEHTHUPOBATHCA B PA3NMYHBIX MOAXOAAX MPHUHATHUS pELICHUN (MHAMBUAYAIbHOE, MPHUHSTHE
pelIeHys B rpymIe, IPUHATHE PELIEHUI TPYIIoi);

CaMOCTOSITENILHO COCTABISATh AITOPUTM pelIeHUsT (PU3NIECKO 3a/1auu WIH TUTaHa UCCIIETOBaHUS
C y4y€TOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATh
MpeiaraéMble BapuaHThl PEIICHUI;

nenaTh BEIOOp ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOIIHOHAJIbHbIH HHTEJJIEKT:

JaBaTh a/IEKBaTHYIO OLIEHKY CUTYallUu U MpeJyiaraTh MiaH €€ U3MEHEeHMS,

OOBSICHATH MPUYUHBI JOCTHXKEHUS (HETOCTHKEHUS) PE3YIbTATOB JESTEILHOCTH, 1aBaTh OILICHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIHHOCTh (B TOM YHCIE B XOJ BBINOJTHEHHUS (DU3UIECKOTO
WCCJEeIOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHUBIIMXCS CHUTYallHid,
YCTaHOBJICHHBIX OIHNOOK, BOSHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUIM;

CTaBHUTH ce€0s Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa MM IUCKYCCHH Ha HAyYHYIO TEMY,
IIOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHKY JIPYroro;

MPU3HABATH CBOE MPABO HAa OMIMOKY MPH pelieHuH (PU3NYECKHX 3a7ad WIA B YTBEPKICHUSIX Ha
Hay4HbIE TEMbI M TaKOE K€ IIPaBO APYroro.

HNPEIMETHBIE PE3YJIBTATHI

K xonmy oOyueHust B 7 KJjacce IpeJMETHBIE Pe3yIbTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpaxxaTb C(HOPMHUPOBAHHOCTH y 00YyUaIOIIKUXCSI YMEHUI:



UCIOJB30BATh TOHATHA: (U3UYECKUE M XMMHUYECKHE SIBJICHHUS, HAOJIOJCHHE, SKCICPUMEHT,
MOJIeJb, TUIIOTE3a, €AUHULIBI (PU3NYECKUX BEJIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemecTBa (TBEpHOE, JKUIKOE, TIa3000pa3HOE), MEXaHUYECKOE JBIDKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, NPSIMOJIMHENHOE), TPAaeKTOpHs, paBHOACWUCTBYyIOIIAs cuia, Jaedopmanus
(ynpyrasi, maacTHueckas), HeBECOMOCTb, COOOIIAIOIINECs COCY/IbI;

paznuuath sBieHus (auddysus, TemgoBoe JABWKEHHE YACTHIl BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPaBHOMEPHOE IBMKCHHE, WHEPIMsI, B3aUMOJCHCTBUE Tell, paBHOBECHE TBEPIBIX
TEJ C 3aKpeIUIEHHOM OCBIO BpALIEHMs, Mepeaada JaBICHUs TBEPAbIMH TeJlaMH, )XKMJIKOCTAMU U
razamu, atMoc(epHoe AaBJIeHHE, IUIaBaHUE TeJ, MPEBPALICHUS MEXaHWYECKOW SHEPruu) IO
OMMCAHUI0O UX XapaKTEePHBIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JTaHHOE
¢bu3nveckoe siBICHUE;

pacno3HaBaTh MPOSIBICHHE H3YYEHHBIX (DU3MUECKHX SIBJICHUI B OKpYXKAalOLIeM MHpE, B TOM
yrcae (U3NYEeCKue SBICHHUS B MPUPOZE: MPUMEPHI JBHKECHUS C PA3IMYHBIMH CKOPOCTSMHU B
KUBOH WM HEKUBOW TpPUPOAE, ACWCTBUE CWIBI TPEHUS B TPHUPOAEC W TEXHHUKE, BIUSHHUC
aTMOC(EpHOTro JaBJeHMs Ha JKUBOW OpraHu3M, IUIaBaHHE pbIO, pblYard B TeJle yelloBeKa, MpU
3TOM MEPEBOJUTh MPAKTHUUYECKYIO 3aJady B y4eOHYIO, BBIIAENATH CYIIECTBEHHBIE CBOMCTBA
(mpu3Haku) PU3NUECKUX SBIICHUA;

ONUCHIBATh M3YYCHHBIE CBOWCTBA Tel W (U3MUYECKHUE SBJICHUS, HCIONB3ysd (U3NYECKHE
BEJTMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSAS CKOPOCTb,
CHJIa YIPYroCTH, CUJIa TSXKECTH, BeC Tesa, CHjia TPEHMs, AaBleHHe (TBEPAOTO Tema, KUIKOCTH,
rasa), BBITAJIKMBAIOIIAsl CUJIA, MEXaHWYecKass padoTa, MOILIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KO3 (QULIMEHT MOJE3HOTO ACHCTBHS MEXaHW3MOB, KMHETHYECKas U MOTEHIUANbHAsl DHEPIHs),
IpU OINUCAaHUM TPABMWIBHO TPAKTOBaTh (DU3MYECKHH CMBICT HCIOJNB3YEMbIX BEJIMYHMH, HX
0003HaYeHHs] U €IUHUIBI (PU3HMUECKUX BEIUYHMH, HAXOAUTH (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO
(u3MYECKyI0 BETHYHUHY C APYTUMHU BETUYMHAMHU, CTPOUTH TpadUKH U3yYEHHBIX 3aBHCHUMOCTEH
(hU3HYECKUX BEIIMYUH;

XapaKTepu30BaTh CBOWMCTBAa Tel, (U3MUECKHUE SIBICHUS M MPOILECCHI, HCIOJB3Yys IpaBHiia
CJIOKEHMsI CWJI (BJI0JIb OJHOM IIpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, paBuiIo
paBHOBecHs pblyara (010Ka), «30J10TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPaHEHUS MEXaHUYECKOM
SHEpruM, IMpH H3TOM JAaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3allUChIBaTh €ro
MaTeMaTHYECKOEe BbIPAKEHUE;

OOBSACHATh (U3UYECKUE SIBJICHHS, MPOLIECCHl M CBOWMCTBAa TEl, B TOM YHCIE U B KOHTEKCTE
CUTyallull IpPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABIATH [PUYMHHO--CIIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMYECKHX IIaroB ¢ OMOPOM Ha 1—2 W3YYEHHBIX CBOMCTBA
(u3nYecKUX sIBICHUH, (PU3NUECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemiath pacuy€THble 3a7auyd B 1—2 AeicTBUA, HUCIONIB3Ys 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE
¢u3nyeckre BETUYMHBI: HA OCHOBE aHANW3a YCJOBUS 3a/layM 3alHCHIBAaTh KPAaTKOE YCJIOBUE,
MOJICTABIIAThH (PU3HUECKHUE BEIMYMHBI B POPMYJIbl U POBOJUTH PACUETHI, HAXOAUTH CIIPABOYHbBIE
JaHHBbIC, HEOOXOIMMBbIE Ui pEeLICHUs 3a/lay, OIEHHWBAaTh PEAJUCTUYHOCTh MOJTYYSHHON
(bU3HUECKON BEIIMYUHBL;

pacno3HaBaTh NPOOJIEMbI, KOTOPbIE MOXKHO PEUINTh MpPU MOMOIIM (U3HMUECKHX METOMOB, B
ONMCAaHUM MCCIENOBaHMS BBIIEIATh MPOBEPSeMOE MPEAIoNoKeHHe (TUIOTE3y), pa3inyaTb U
HMHTEPIPETUPOBATH MMOIYYCHHBIN pe3yibTaT, HAaXOAUTh OIIMOKK B XOJ€E ONBITA, JIeJaTh BHIBOJIbBI
II0 €T0 pe3yJbTaTaMm;

MIPOBOAUTH OMBITHl [0 HAONIONEHUI0 (U3NYECKUX SBICHUM WM (PU3NUYECKUX CBOWCTB TeI:
(GopMyIMpOBaTh TpPOBEpsieMble MPEANOJI0KEHUs, COOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOTIO
000pyI0BaHUs, 3aMCHIBATH XO/1 ONBITa U (OPMYIIUPOBATH BHIBOJIBL;



BBIMIOJIHATh TPSIMBIE HM3MEPEHHs] PAcCTOSHUS, BpPEMEHH, Macchl Teina, 00bEéMa, CHIBI U
TEMIEPATYPhl C UCIOJIB30BAHUEM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aMKUCHIBATH OKA3aHUS
prOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTH U3MEPEHUH;

MPOBOJIUTHh KCCJICIOBAHME 3aBUCUMOCTH OJIHOM (DU3WYECKOW BEJIWYMHBI OT JPYrod ¢
WCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH MYTH PAaBHOMEPHO JIBUIXKYIIETOCS Tela OT
BPEMEHHU JIBIDKCHHS Tella, CUJIBl TPEHHS CKOJIBKEHHS OT Beca Tesla, KadecTBa 00paboTKH
MOBEPXHOCTEN TEJ M HE3aBUCHUMOCTU CWIbl TPEHHS OT IJIOIIAINA CONPUKOCHOBEHHMS TEJ, CUIIbI
YIPYTOCTH OT YJ/UIMHEHHS MPY>KUHBI, BBITAIKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHON 4yacTu
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tejla, OT TJyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TEJNO, YCIOBHM IUIaBaHUS TeJ, YCIOBUI paBHOBECHS phluara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAaHMM Y4eOHOTO HCCIIEAOBAHUs, COOMpPATh YCTAaHOBKY M BBINOJIHATH
U3MEpEeHus, CcleAys MpeaJoKEHHOMY IUIaHy, (UKCHPOBATh pPE3yJbTaThl IOJTYYEHHOMN
3aBUCHUMOCTH (DM3MUYECKUX BEIMYMH B BHJIE MPEAJIOKEHHBIX Tabiull W TpadukoB, nenatb
BBIBOJIBI 10 PE3YyJIbTaTaM UCCIICJOBAHNUS;

MIPOBOANTHh KOCBEHHbIE M3MEpEHUs (PU3MUECKUX BEIMYMH (IUIOTHOCTH BEIECTBA XKUIKOCTH U
TBEPAOTO Teja, CWIA TPEHMs CKOJIBXCHMS, JaBICHUE BO3/1yXa, BBITAIKUBAKOIIAA CHUIIA,
JeHCTBYIONIas Ha MOTPYXKEHHOE B JKUIKOCTh TENO, KOAPGUIUEHT MOJIE3HOTO AEUCTBUS MPOCTHIX
MEXaHU3MOB), CIIAysl MPEAJIOKEHHON MHCTPYKLIMHU: HPU BBINOJHEHUH H3MEpEeHUil coOupartb
JKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCIIATH 3HAYCHUE UCKOMOM BEJIUYMHBIL;

co0uro1aTh MpaBUiIa TEXHUKH O€30MacCHOCTH IpU paboTe ¢ 1a0opaTOPHBIM 000PYI0BaHHEM;
yKa3bIBaTh MPUHIUIBI JEHCTBUS NPUOOPOB U TEXHUYECKHUX YCTPOMCTB: BECHI, TEPMOMETP,
JTMHAMOMETp, COOOIIAIOIIMECs COCY/Ibl, OapOMeTp, pbluar, MOABHKHBIN M HEMOJBUXKHBIN OJIOK,
HAaKJIOHHAs IIOCKOCTB;

XapaKTepU30BaTh MPHUHIMIBI ACHCTBUS W3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMmopol Ha HUX oOmnucaHuss (B TOM 4HCIE: MOJIIWIHUKYA, YCTPOWCTBO BOJONPOBOJA,
TUAPABIMYECKHI IPecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), HCIOJIb3Ys
3HaHUS O CBOMCTBaX (U3MUECKUX SBICHUH M HEoOXoauMble (U3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOAUTE MPUMEPHI (HAXOOUTh MH(OPMAIMIO O MPUMEpax) MPAKTUYECKOrO HCIOIb30BaHUS
(u3MUecKUX 3HAaHUI B MOBCEHEBHOM XKU3HU AJi oOecrieueHust 0e30I1acHOCTU Npy 00paIeHu ¢
npubopaMM M TEXHHUYECKUMH YCTPOHCTBAMH, COXPAHEHUs 3/10pOBbSl M COOJIONEHUS HOPM
JKOJIOTHYECKOI0 IOBEJICHUS B OKPYKAOLIEH Cpelie;

OCYIIECTBISITh OTOOP HCTOYHHMKOB HMH(popmanuu B HHTepHETE B COOTBETCTBUU C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCA 3HAHUM M IYTEM CPAaBHEHMs pa3IMYHBIX
HMCTOYHUKOB BBIACNATh MHPOPMAIUIO, KOTOpas SIBISIETCS MPOTHUBOPEUYMBOM HIIM MOXET OBITh
HEJI0CTOBEPHOM;

WCIIOJIb30BaTh IPU BBIINOJHEHUM YUYEOHBIX 3aJaHUA HAYYHO--TIONYJSIPHYIO JIMUTEPaTypy
(GU3NYeCcKOro conep)KaHus, CIpPaBOYHbIE MaTepualibl, pecypchl cetu VHTepHeT, BiaaeTh
npuéMaMi KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHHUs HHPOpPMAIMM W3 OJHOW 3HAKOBOM
CHUCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHBIE KpaTKWE IHCHMEHHBIE W YCTHBIE COOOIIEHMS Ha OCHOBE 2-3
HCTOYHUKOB MH(pOpManuu (GU3NYECKOTO COJIEpPKaHUs, B TOM YHCIIe MyOJINMYHO JeNaTh KpaTKue
COOOLIeHU O pe3ylbTaTax IPOEKTOB MM Y4YeOHBIX HCCIICOBAHUM, NMPH 3TOM T'PAMOTHO
WCII0JIb30BaTh M3yYEHHBIN MOHATUIHBINA ammapaT Kypca (M3HMKH, CONPOBOXAATh BBICTYIICHUE
MpE3CHTALNEN;

MIPU BBIMTOJTHEHUH YYEOHBIX MPOEKTOB U MCCIIENTOBAHHUNA PaCIpEessiTh 00SI3aHHOCTH B TPYIIIE B
COOTBETCTBUM C IIOCTaBJICHHBIMHU 3aJladyaMH, CJIEIUTh 3a BBINOJHEHHEM IUIaHA JACHCTBUH,



aJIeKBaTHO OIICHMBAaTh COOCTBEHHBIH BKJaJ B JAEATEIbHOCTb TPYIIBL, BBICTPAUBAThH
KOMMYHHUKaTHUBHOE B3aMOJICHCTBHUE, YUUThIBasi MHEHHE OKPYKAIOIIHX.

K xonHuy oOyueHus B 8 kJjacce mpeiMeTHbIE pPe3ylbTaThl HA 0A30BOM YPOBHE JIOJIKHbI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCS YMEHHUIA:
UCIOJIb30BaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JABHKEHHE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHMSI BEILECTBA, KPUCTAJUIMYECKHE M aMOpQHbIE Tella, HACHIILECHHBIN |
HEHACBILLEHHBIA Map, BIAXXHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHsS SHEPrus, TEIJIOBOU
JIBUTaTellb, 3JEMEHTapHBIA 3JICKTPUYECKUN 3aps, 3JIEKTPUUECKOe I10Jie, HPOBOJHHMKH U
JUBJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MarHUTHOE TI0JIE;
pa3nuuath ABJICHUs (TEIUIOBOE PACIIMpPEHHE U CKaTHe, TeIulonepeaayda, TeMjIoBOe paBHOBECHE,
CMauMBaHME, KaNWULIPHbIE SIBICHUS, WCIApEHHUE, KOHACHCAlMsl, IJIaBICHHE, KpUCTAJIIN3aLus
(oTBepaeBaHME), KUIEHHE, TeIlonepeaaya (TEIUIONPOBOAHOCTb, KOHBEKILHS, H3IY4YECHUE),
JIEKTpHU3alMs Tell, B3aUMOACWUCTBHE 3apsioB, JEHCTBUS D3JIEKTPUYECKOIO TOKa, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JI€HCTBUE MArHUTHOIO IOJS HAa IPOBOJHUK C TOKOM,
JIEKTPOMAarHuTHasi MHIYKIKs) MO0 ONMUCAHMIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLIHX JaHHOE (PU3NYECKOE SIBIICHUE;
pacno3HaBaTh MPOSBICHHE H3YYEHHBIX (U3UYECKUX SBJICHHH B OKpYXKalOIeM MHpE, B TOM
yucie GU3nYecKue SIBJICHHS B MIPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U KAlWUIPHBIC SIBICHUS B
MpUPOJie, KPUCTAJUIBI B TIpupoe, nznydenne ComnHIla, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHuE POChl, TyMaHa, UHEs!, CHEra, 3JIEKTpUUYECKHEe ABJICHHS B aTMoc(hepe, JIEKTPUIECTBO
KMBBIX OPraHM3MOB, MarHUTHOE Moje 3eMiH, Apei( MOJIOCOB, POJIb MArHUTHOTO IO JUIS
XKU3HU Ha 3emuie, OJSIPHOE CHUSIHUE, IPU ATOM IEPEBOAUTH MPAKTUYECKYIO 33a/ady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (MpU3HAKN) (PU3MUECKUX SBICHUH;
ONUCHIBATh M3YyYEHHBIE CBOMCTBAa Te€l M (PU3WYECKUE SIBICHUS, HUCHOIB3YS (U3HUECKUE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSS SHEPTHsl, KOJINYECTBO TEIJIOTHI, yelIbHasl TEIII0EMKOCTh
BEILIECTBA, YJEJIbHAs TEIUIOTA IUIABJICHHUS, YyJeJbHas TEIUIOTa MapooOpa3oBaHUsA, YyHAEIbHas
TEIUIOTa CropaHus TOIUIMBA, KOA(M(ULIMEHT IMOJIE3HOIO JEWCTBUS TEMJOBOM MAIIUHBI,
OTHOCHUTEINIbHAsI BJIAXXHOCTb BO3/]yXa, OJJIEKTPUUYECKUI 3apsi, CHJIa TOKa, 3IIEKTPUYECKOoe
HaIpsDKEHUE, COINPOTUBIIEHHE IPOBOAHMKA, YIEIbHOE COIPOTUBIEHHME BEILIECTBAa, padoTa U
MOIIIHOCTh JIEKTPUUYECKOTO TOKA), MPU ONHUCAHUM MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICIH
UCIOJIb3yEeMBbIX BEJIMYUH, 0003HAYCHHS U €AMHUIBI (PU3MUECKUX BEJIWYHMH, HAXOAUTH (POPMYIIBL,
CBS3BIBAIOIIME JaHHYI (U3MYECKYI0 BEJIUYMHY C JPYrUMHU BEJIMYHMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;
XapaKTepu3oBaTh CBOWCTBA Tel, (pU3MUECKUE SBICHHUS W TPOIECCHI, HCIOJB3YS OCHOBHBIC
MOJIOKEHUS ~ MOJIEKYJIAPHO--KUHETUYECKOM  TEOpHMM  CTPOEHHUS  BEUIECTBA,  HPUHIMI
CYINEpHO3ULIMH MOJEN (Ha Ka4YECTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH Oma Juis
ydyacTKa Lenu, 3akoH Jxoyns—JIeHna, 3akoH COXpaHeHUs SHEPryH, IIPU 3TOM JaBaTh CIOBECHYIO
(opMyIMPOBKY 3aKOHA U 3alIUCBIBATh €0 MATEMAaTUUYECKOE BBIPAKEHUE;
OOBACHATh (PU3MYECKHE IMPOLIECCHl U CBOWCTBA TEJ, B TOM YHCJI€ M B KOHTEKCTE CHUTYyalMi
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTePa: BBIABIATh NMPUYMHHO-CIEICTBEHHBIE CBA3HM, CTPOUTH
00BsiICHEeHHEe M3 1—2 JIOTMYECKUX [IaroB ¢ OMOpO Ha 1—2 M3y4EHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUM, PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;
pemaTh pacuyéTHbIe 33a7auyd B 2—3 AEWCTBUS, MCIONB3YS 3aKOHBI M (OPMYIIBI, CBSI3BIBAIOIINE
¢u3nyeckye BEIUYMHBI: HA OCHOBE aHAIW3a YCIOBUS 3a/ladd 3alMChIBaTh KPAaTKOE YCJIOBUE,
BBISIBJIAITh HEJOCTAaTOK JAHHBIX JUIA pELICHUs 33a/7a4yd, BBIOUpATh 3aKOHBI U (POPMYIIBL,
HeoOXoIuMble Il €€ pelIeHUs, MPOBOAUTh PACUETHl U CpPaBHUBATh IOJYyYEHHOE 3HAUYEHUE
(u3n4ecKoi BeINYNHBI C U3BECTHBIMU JAHHBIMU;



paciio3HaBaTb HpO6HeMBI, KOTOpPBIC MOKHO pPCIIMTL IIPU TTOMOIIHA (1)I/I3I/I‘-IGCKI/IX METOOOB,
WCTIOJB3ysl ONKMCAHWE WCCIEAOBAHMS, BBLICTATH IPOBEPSEMOE MPEIIOI0KECHNE, OLCHUBATDH
MPaBIJILHOCTH MOPSIIKA MPOBEACHUS UCCIIeIOBAHUS, IENaTh BEIBOIBI,

MIPOBOJIUTH OIBITH MO HAOMIOACHHUIO (U3UYECKHUX SIBICHHNA WM (PU3MUYECKUX CBOWCTB Tell
(KanWJUIApHBIE SIBIICHHS, 3aBUCHMOCTH JaBIICHHS BO3JyXa OT €ro o0b&Ma, TeMIlepaTypshl,
CKOpOCTH Imponecca OCTbIBAHUA W HArpeBaHus IpU H3JIYUCHHUHU OT I1IBCTA H3nyqa10meﬁ
(mornomiaroei) MOBEPXHOCTH, CKOPOCTh HCHAPEHUS BOIBI OT TEMIIEPATYPhl KHIKOCTH U
IJiomaan eé MOBCPXHOCTHU, DBJICKTPU3AIHA TCII U BSaHMOHCﬁCTBHe QJICKTPHUYCCKUX 3apsa0B,
BSaHMOI(CfICTBI/Ie MMOCTOAHHBIX MAar"dHuTOB, BHU3YyaJIM3allid MarHUTHBIX HOJIEW TOCTOSHHEIX
MarHMTOB, JICHCTBHSI MAarHUTHOTO IOJII HA MPOBOJHHUK C TOKOM, CBOWCTBA AJICKTPOMArHUTAa,
CBOMCTBA  DNEKTPOJBUTATENS  TMOCTOSHHOTO  TOKa):  (GOPMYIHMPOBATH  MPOBEPSIEMBIC
MIPEOIOKCHHSI, COOMPATh YCTAaHOBKY W3 MPEIIOKEHHOTO OOOPYAOBAaHHWS, OIHCHIBATH XOI
OIbITa U (POPMYITUPOBATH BBIBOIBL;

BBIIIOJIHATH MIPAMBIC U3MCPCHUA TCMIICPATYPHhI, OTHOCUTEIILHON BJIIaXKHOCTH BO31yXa, CUJIBI TOKA,
HaMpsDKeHUs C UCIOJB30BAaHHMEM AaHAIOTOBBIX MPUOOPOB M JNATYMKOB (PU3MUECKUX BEIUYHH,
CPaBHHBATH PE3YJIbTATHI U3MEPEHUH ¢ YIETOM 3aJaHHON aOCONMFOTHON OTPEITHOCTH;

MPOBOJIUTh HCCIICJJOBAHUE 3aBUCHMOCTH OJHOW (U3WYECKOH BEIUYMHBI OT JPYrod C
HCIIOJIb30BAHHUECM IIPAMBIX I/ISMepeHI/Iﬁ (3aBI/ICI/IMOCTI) CONIPOTUBJICHHUA HTPOBOAHHMKA OT €TI0
JUTMHBI, TUTOIA/IA TTOTIEPEYHOTO CEYCHUSI M YACIHHOTO COMPOTHBIICHUS BEIIECTBA MPOBOIHHKA,
CHJIBI TOKa, WAYIIEro Yepe3 MPOBOAHHK, OT HAIpsHDKEHHS Ha TMPOBOJHUKE, HCCIIEIOBaHHUE
MOCTIEIOBAaTEIbHOIO WM MapajUIeJIbHOTO  COCIMHEHMH  NPOBOJHUKOB):  IUIAHUPOBATH
UCCIIeZIOBAaHUE, COOMPATh YCTAHOBKY W BBIMIOJIHATh H3MEPEHHUSI, CIIEAYs PEUI0KEHHOMY TUIaHY,
(buKCUpOBaTh pPeE3yNbTaThl MOJYYCHHOH 3aBHCHMOCTHM B BHUAE TaONUIl U rpaduKoB, JenaTh
BBIBOJIbI ITO pE3yJIbTaTaM HUCCICIOBAHUA,

MPOBOANTHh KOCBEHHBIC M3MEPEHUs (HU3MUECKUX BETUYMH (yAelbHas TEIJIOEMKOCTh BEIECTBa,
CONPOTHBIICHUE TMPOBOAHKMKA, Pad0OTa W MOIIHOCTH JJCKTPHUECKOTO TOKA): IUIAHHPOBAThH
W3MEPEHHUs, COOUPATh 3KCIIEPUMEHTAILHYIO YCTAHOBKY, CIICIYS MPEUIOKEHHOW MHCTPYKIUH, U
BBIYUCIIATH 3HAYCHUEC BCIIMYHHBI,

cOOJrOIaTh MPaBHJIa TEXHUKH OE30MACHOCTH NIPU paboTe ¢ J1abopaTOpHBIM 000pyIOBaHUEM;
XapaKTepu30BaTh MPHUHLMIIBI JACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMHCTB C
OMOpoi Ha MX ONHMCAaHHUA (B TOM YHCIE: CHCTEMa OTOIICHUS JOMOB, THTPOMETp, MapoBas
TypOWHA, aMIepMeTp, BOJBTMETpP, CUETUMK DJIECKTPUUYCCKONW SHEPTUH, SJICKTPOOCBETHTEIHHBIC
MpUOOPHI, HATrpeBaTEIbHBIE JJICKTPONPUOOPHI (MPUMEPHI), IIEKTPUUYECKUE TMPETOXPAHUTEIH,
ANEKTPOMATrHUT, AJICKTPOJABHUraTeNIb IMOCTOSHHOTO TOKA), WCIONB3ysS 3HAHUS O CBOMCTBax
(U3NYECKHX SIBICHUI U HEOOXOIUMBIE (PH3HUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHHYECKUE YCTPOWCTBA W M3MEPHUTEIBHBIE MPUOOPHI MO CXeMaM M
CXEMAaTUYHBIM PUCYHKAM (PKUIKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTATENIb BHYTPEHHETO CTOPaHUs, SJIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBI AIEKTPHUCCKUX
I_IeHeI\/'I C MOCJICAOBATCIIbHBIM W IAapaJUICIIbHBIM COCAUHCHHUCM 3JICMCHTOB, pas3jindas YCJIOBHBIC
0003HAaUEHHSI HIIEMEHTOB JIEKTPUUYECKHX IIETICH;

MIPUBOJUTH MPHUMEPHl (HAXOAUTh MH(OPMAIMIO O MPHUMEpax) MPaKTUYECKOTO HCIOIb30BaHUS
(U3HYECKHUX 3HAHUH B MOBCEIHEBHOW XKU3HU I 0OecreueHus 0€30MacHOCTH TPU 0OpaIICHUN C
npubopaMu W TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUs 3I0POBBbS M COOJIONCHUS HOPM
9KOJIOTHYECKOT0 TIOBE/ICHUS B OKPYKAIOIIEH Cpe/Ie;

OCYIIECTBIISITh TMOWCK HH(popMaIu (U3NYECKOTO cojepkaHusi B HTepHETe, Ha OCHOBE
HNMCIOIINXCs 3HAaHUU WU HyTeM CpaBHCHHA  JOIOJHUTCIIBHBIX HCTOYHHUKOB  BBIACIIATH
nH(pOpMaIINI0, KOTOpas SBISETCS MPOTUBOPEUYUBOM MIIK MOKET ObITh HETOCTOBEPHOM;



WCIOJb30BaTh TPU BBINOJHEHUH YYEOHBIX 3aJaHUM HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
(Gu3n4ecKoro cojepkaHus, CIpPaBOYHbIE MaTepualbl, pecypchl cetd VHTepHer, BianeTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHGOpPMALMU M3 OJHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE NMHMCHbMEHHbIE M KPAaTKUE YCTHBIE COOOLIEHHs, 00001mas nHpopmMaruo
U3 HECKOJIbKUX MCTOYHHKOB (PU3MUYECKOTO COJEpKaHHsI, B TOM YHUCIIE MyOJMYHO MPEACTaBIATH
pe3yabTaThl NPOEKTHOM WJIM MCCIENOBATEIbCKOM AEATEIBHOCTH, IPH 3TOM I'PAMOTHO
WCTOJIb30BAaTh W3YUYEHHBIN MOHATUIHBIN anmapaT Kypca (U3HMKH, COMPOBOXKIATH BBICTYIIICHHE
MpEe3EHTalNEN;
IIPU BBIMIOJHEHUHU YYEOHBIX MPOEKTOB M UCCIEIOBaHUNA (PU3MUECKUX MPOLECCOB paclpeaessaTh
00513aHHOCTH B I'PYIIE B COOTBETCTBUHU C MOCTaBICHHBIMU 33/1a4aMU, CIEIUTh 32 BBHIIIOJHEHUEM
IUIaHa JEeMCTBUH M KOPPEKTHPOBaTh €ro, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIM BKJIaJ B
JNEATEIIbHOCTh  TPYIIBI, BBICTPAUBATh KOMMYHHMKAaTUBHOE  B3aUMOJEUCTBHUE, IPOSBIIA
TFOTOBHOCTb pa3peliaTh KOH(PIUKTHI.

K xonHuy oOyueHus B 9 kJjacce npeaMeTHbIE pe3yiIbTaThl Ha Ga30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHUIA:
WCIIOJIb30BAaTh MOHATHS: CUCTEMA OTCUETA, MAaTEpHAIbHAS TOYKA, TPAEKTOPHUS, OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBUKEHHS, nedopmanus (ynpyras, IIaCTUYECKas ), TpPEHHUE,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KH, LEHTP TSHKECTH, aOCOJIIOTHO
TBEP0E TEJO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJIEOAHUS U BOJIHBI,
3BYK, HHQPA3BYK U YJIbTPa3BYK, dJIEKTPOMArHUTHBIC BOJHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIN30PYKOCTh U JAJIbHO30PKOCTh, CIIEKTPBl UCITyCKaHHs U HOIJIOLIEHUs, anbda-, 6eTa- u
raMMa-u3JIy4eHHMsl, U30TOIIbI, sIICPHAs DJHEPTeTHUKA;
pa3znuuaTh  sBIE€HUS (PAaBHOMEPHOE M  HEPaBHOMEPHOE NPSIMOJIMHEHHOE  JBU)KEHHE,
PaBHOYCKOPEHHOE TMPSMOJMHEHHOE [BI)KEHHE, CBOOOIHOE TaJeHHE TeJ, pPaBHOMEPHOE
JIBUKEHHE IO OKPY>KHOCTH, B3aUMOJIEHCTBUE TeJ, PEaKTUBHOE JABM)KEHHE, KojebaTeabHoe
JBIDKEHUE (3aTyXalollMe M BBIHYXK/JECHHBIE KOJeOaHus), pPE30HAHC, BOJHOBOE JBHKCHHE,
OTpa)K€HUE 3BYKA, IPSIMOJIMHEMHOE pPACHPOCTPAHEHUE, OTPAKEHHE W IPEIOMIICHHUE CBETa,
MIOJJHOE€ BHYTPEHHEE OTPAa)KEHHE CBETa, Pa3JIOKEHHE OeJoro CBeTa B CIEKTP U CIOXKEHHE
CIIEKTPAJIbHBIX LBETOB, AUCIEPCHUS CBETA, CCTCCTBEHHAs PaJUOAKTUBHOCTb, BO3HHUKHOBCHHUE
JUHEMYaTOro CIeKTpa H3JIy4€HHs) IO ONMCAHMIO MX XapaKTEPHBIX CBONCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOILUX JaHHOE (PU3NUECKOE SBICHUE;
pacro3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3MUECKUX SIBJICHUH B OKpY)KalolleM Mupe (B TOM
quciae (U3NUECKUe SIBICHUS B MPUPOJE: NPWIMBBI U OTIUBBL, ABMKEHHE IU1aHeT CoiHeuHOH
CUCTEMBI, PEAKTUBHOE [BW)KCHHME MKHUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMH,
3eMIIETPACEHUE, CEHCMUYECKHE BOJIHBI, ILYHaMH, 5XO, I[IBE€Ta TeJl, ONTUYECKHUE SBICHUSA B
npupojie, Ouonorudyeckoe JeicTBHE BHIUMOIO, YIbTPa(UOIETOBOrO U PEHTTEHOBCKOI'O
U3TYyYeHUH, eCTECTBEHHBIH paJMOAKTHBHBIM (OH, KOCMHUYECKHE JIy4d, pPaTUOAKTUBHOE
U3JIy4E€HUE NPUPOJHBIX MHHEPAJIOB, ACHCTBUE PAJUOAKTUBHBIX HU3JIYyYEHUM HaA OpPraHU3M
4esoBeKa), MpH 3TOM MEePEeBOJIUTh MPAKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIIEIATh CYIIECTBEHHbIE
CBOWCTBA (MTPU3HAKH) (PU3NIECKUX SBIICHHIA;
ONUCHIBaTh M3Y4YEHHBbIE CBOWCTBA Tel W (U3UYECKUE SIBJICHHS, HCHONb3YyS (QU3NUECKue
BEJIMUMHBI (CPEAHSSI U MTHOBEHHAs: CKOPOCTh Tejla IPU HEPABHOMEPHOM JBUKEHHUH, YCKOPEHHUE,
NIEPEMEILEHUE, IIyTh, YIJIOBas CKOPOCTb, CHJIAa TPEHHsA, CWJIA YIPYrOCTH, CHJIA TSKECTH,
YCKOpEeHHE CBOOOJIHOrO MAJCHHs, BEC Tela, UMIYJIbC Tela, UMIYJIbC CHUJIbI, MEXaHHYecKas
paboTa M MOIIHOCTb, NMOTEHLMAJIbHAS 3HEPIHsl Tela, MOJHATOTO HaJ IOBEPXHOCTHIO 3EMIIH,
MIOTCHIIMAJIbHAS DHEPrUsl CXKATOM NPYKMHbI, KHHETHUYECKAas DHEPrus, IOJHAs MEXaHHYECKas



9Heprus, Mepuoa W dYacTtoTa KosieOaHWi, JJIMHA BOJIHBI, I'POMKOCTh 3BYKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IOKa3aTelb TNPEJIOMICHHS CpPEIbl), MPU ONMHMCAHUHM TPABWILHO TPAKTOBATh
(bu3nyecKuii CMBICT UCIOIB3YEMBIX BEJIMYMH, 0003HAUEHUS U €AMHULBI (PU3MUECKUX BEIUYMH,
HaXoAUTh (HOPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (PM3UUECKYIO BEJIMYMHY C APYTMMHU BEITUYHMHAMH,
CTPOUTH TPAQHKH N3YUIEHHBIX 3aBUCUMOCTEH (PH3MUECKUX BEIHUHH;

XapakTepu3oBaTh CBOMCTBAa TeJd, (PU3MUYECKUE SBIEHUS U MPOLECChl, HCHOIb3Yys 3aKOH
COXpaHEHHs YHEPruH, 3aKOH BCEMHUPHOTO TATOTCHUS, MPUHIUI CYNEPHO3UINUN CHJI, TIPUHIIUI
oTHocuTenbHOCTH [anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS HUMIIYJIbCA, 3aKOHbI
OTpPaKEHHS W TIPEJIOMJICHHUSI CBETA, 3aKOHBI COXPAaHEHHs 3apsI0BOTO W MAaCCOBOTO YHUCEN MpHU
SIEPHBIX PEaKIysIX, TPU 3TOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA W 3alHCHIBATH €0
MaTeMaTH4YECKOE BBIPAKECHHUE;

OOBSICHATh (PU3MUECKUE MPOIECCHl W CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE CHTYyalui
[IPAKTUKO-OPUEHTHUPOBAHHOT'O XapaKTepa: BBIABIATH NPUYMHHO--CIEJICTBEHHbIE CBSI3U, CTPOUTH
00BsICHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOpOH Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUM, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarth pacy€THbIE 3a/1auu (OMMPAIOLINECS HA CUCTEMY U3 2—3 ypaBHEHMM), UCIIOJIb3Ys 3aKOHBI
u (QopMyInbl, CBA3bIBalOIIME (U3UYECKHE BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBMS 3aJadu
3aMUChIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HEAOCTAIOIINE WM M30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI ¥ (OPMYINBI, HEOOXOAWMBIC MJIi PEUICHHs, NPOBOAMTH PACUYETHl M OLICHUBATH
PEATMCTUYHOCTD MOJYYEHHOT 0 3HaUeHHsI (PU3MUEeCKON BEINUMHBI,

pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO pPEIIUTh NpU TOMOLIM (U3NYECKHX METOJIOB,
UCHOJb3ys ONMCAHUE HCCIENA0BaHMs, BBIIEIATh MPOBEPSEMOE MPEINOI0KEHNE, OLEHUBAThH
MPaBUIBHOCTh TOPSIIKA MPOBEACHUS HCCIIEOBAaHUS, JAENaTh BBIBOABI, WHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;

MIPOBOJIUTH OMBITH M0 HAOMIOACHHIO (U3UYECKUX SIBICHUHA HIM (PU3MUYECKUX CBOMCTB Tell
(u3yuenue BTOporo 3akoHa HplOTOHA, 3aKOHAa COXpaHEHHs] PHEPIHM, 3aBUCUMOCTh MEpHOia
KoJieOaHUH NPY>KUHHOTO MAasITHUKA OT MACChI Ipy3a U ®KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT
aMILTUTY/IbI MaJIbIX KOJeOaHUH, NpSIMOJIMHEMHOE pacpoOCTPaHEHUE CBETA, PasyioKeHHe OesIoro
CBETa B CIEKTp, U3yUYE€HUE CBOMCTB M300pa)KEHHUS B IUIOCKOM 3€pKalie U CBOMCTB M300paKeHUs
npeaMeTa B coOuparolie TuH3e, HabJ0AeHUE CIIOUIHBIX U JIMHEHYATBIX CIIEKTPOB M3JIyUeHHs):
CaMOCTOSITENIFHO COOMPaTh YCTAHOBKY M3 U30BITOYHOTO HaOOpa 00OpYAOBaHUS, OMUCHIBATH X0
OIIBITA U €r0 Pe3yJIbTaThl, (POPMYIUPOBATH BHIBOJBI;

MPOBOJUTH MpPU HEOOXOIMMOCTH CEpPHI0 HPSAMBIX H3MEpPEHHH, OIpenelsis cpeiHee 3HaueHHUe
n3MepsieMoil BemnuuHbl ((hOKYCHOE PaCCTOSHHE COOMpAIONICH JIMH3bBI), 00OCHOBBIBATH BBHIOOD
crioco0a u3MepeHus (M3MepUTeNLHOr0 Ipudopa);

MIPOBOJIUTH HCCIICIOBAHUE 3aBUCHMOCTEH (PH3MYECKUX BEJIMYUH C HCIIONB30BAaHHEM MPSIMBIX
M3MEpEeHUH (3aBUCUMOCTh IYTH OT BPEMEHM IPH PaBHOYCKOPEHHOM JBM)KEHHM 0€3 HaualbHOM
CKOpOCTH, Teproa KojeOaHHii MaTeMaTHIECKOTO MAasSTHUKA OT JJTMHBI HUTH, 3aBUCUMOCTH yTJa
OTpPa)KEHMsI CBeTa OT yIJla NaJeHUs M yIJla NpPeJoMIIEHUs OT yrja MajeHus): MJIaHUPOBaTh
WCCIIEZIOBAaHUE, CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY, (DMKCHPOBATH PE3yIbTAThl MOTYYEHHON
3aBUCUMOCTH (DU3MUYECKMX BEJIWYMH B BHUAE TAaONUL M TpaUKOB, [elaTh BBIBOJIBI 110
pe3ynbTaTaM UCCIEJOBAHNUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3MUYECKUX BEITMUMH (CPEIHssE CKOPOCTh M YCKOPEHHE Tea
IIPY PaBHOYCKOPEHHOM JIBI)KEHUH, YCKOPEHHE CBOOOAHOTO MaJeHMs, *KECTKOCTb MPY>KUHBI,
KOX(QPHUIMEHT TPEHUS CKOJBXKEHHS, MEXaHW4decKas padoTa M MOIIHOCTh, YacTOTa M MEPUOJ
KoJle0aHU MaTeMaTH4YeCKOro U IMPYXKMHHOTO MAasTHHUKOB, OINTHYECKas cuiia coOuparouiei
JMH3bI, PAJMOAKTUBHBIA (OH): IUIAHUPOBATh H3MEPEHUs, COOMpPATh HSKCIEPUMEHTAIBHYIO



YCTAQHOBKY U BBIMIOJHATH U3MEPEHHUS, CIEAYS NPEJIOKEHHON HHCTPYKIIUH, BEIYUCIIATh 3HAUCHUE
BCJIMYMHBI W aHAJIU3HUPOBATH IIOJIYUCHHBIC PE3YyJIbTaTbl C y‘IéTOM SaI[aHHOI\/JI MOrpCIIHOCTHU
HU3MEPEHHUI;

coOIII0IaTh MpaBUiIa TEXHUKH OE30MACHOCTH IPU paboTe ¢ 1ab0paTOpHEIM 000PYI0BaHUEM;
pa3inyaTh OCHOBHBIC TPU3HAKUM M3YYCHHBIX (U3MYCCKHX MOJEJICH: MaTepuaibHas TOYKa,
abCo0THO TBEPIOE TEJIO, TOUCHYHBIH HCTOYHHK CBETA, JIy4, TOHKAs JIMH3A, TUIAHETapHasi MOZEIb
aToMa, HyKJIOHHasl MOJIEJIb aTOMHOT'O SI/Ipa;

XapaKTepu30BaTh IMPHUHLMIIBI JCHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMOpO Ha WX oOmnuMcaHus (B TOM YHCIE: CHUJOMETP, JATYMKH TIOJOXKEHUS, PACCTOSHUS W
YCKOPEHHUs, pakera, 5XOJOT, OYKH, IEpPUCKOIl, (oToanmapar, ONTHUYECKUE CBETOBOJBI,
CHEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHHWS O CBOWCTBaX (pU3MUECKUX
SIBIICHUI U HEOOXOIUMbIE (PH3HUECKUE 3aKOHOMEPHOCTH;

HUCIIOJIB30BATH CXEMbBI MW CXCMATHYHBIC PHCYHKHM H3YYCHHBIX TCEXHUYCCKUX YCTpOﬁCTB,
W3MEPHUTEIBHBIX MNPUOOPOB M TEXHOJOTMYECKMX MPOIECCOB TPU PEHICHHH Yy4eOHO--
MPAKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI I TIOCTPOCHUS M300pKEHHUH B TUIOCKOM 3€pKalie
cobuparoIei JInH3e;

MIPUBOUTH MPUMEPHI (HAXOOUTh MH(OPMAIMIO O MPUMEpax) MPAKTUYECKOTO HCIOIb30BAHUS
(bU3MYECKUX 3HAHWK B IIOBCETHEBHOM JKU3HU U 00eCIIeueHUs1 0€30MaCHOCTH MPU OOPAIICHUH C
npubopaMM U TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHUs 310pOBbsI M COOJIONEHUS HOPM
HKOJIOTUYECKOTO TTOBE/ICHUS B OKPYKAIOIIEH cpenie;

OCYILECTBIISATh OUCK MH(OpMaIuu (GU3NIECKOTO couepkaHusi B MHTepHETe, caMOCTOsITEIHhHO
(hopMyIMpysl TIOMCKOBBIA 3aIllpoC, HAXOIUTh IYTH OMPEICICHHUS TOCTOBEPHOCTH MOJIYyUECHHOM
WHpOPMAIIMY Ha OCHOBE MMEIOIIMXCS 3HAHUHU | JIOTTOJTHUTEIBHBIX HICTOYHUKOB,;

WCIOJb30BaTh TPU BBINOJHEHUH YYEOHBIX 3aJaHUM HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
(U3NYECKOro CoJep)KaHMs, CIPABOYHBIC MaTepUalibl, pecypchl ceTH VHTepHeT, BlaieTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HMH(OpPMAlUM M3 OJHOM 3HAKOBOM
CHCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIC THCBMEHHBIE M YCTHBIC COOOIICHHS Ha OCHOBE HWH(OpPMALUU U3
HECKOJBKHUX HWCTOYHHUKOB (1)I/I3I/I‘-I€CKOFO COACpIKaHuA, HY6J'II/I‘IHO NpCACTaBIATL PC3YJIbTAThI
MPOEKTHOH WM HCCIIEIOBATEIIbCKON JICATEIBHOCTH, TPU OTOM T'PAMOTHO HCIIOIB30BATh
M3YYCHHBII MOHATUIHBIN anmapaT U3y4aeMoro paszeia (GU3MKU U COMPOBOXKIATH BHICTYIIICHUE
Mpe3eHTaluel ¢ yu€ToM ocoOeHHOCTEN ayIUTOPUH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHHE

7 xkjaacc
KonmuecTBo yacoB
Ne | HamMeHoBaHHE TEMaTHYECKUX [IpakTrueckue
KoHnTponbHbIe
n/m pa3zennon BCErO paboThI
paboThl
(;1abopatopHbIe)

1 duszuka u e€ posb B Mo3HaHUU | 4 1

OKPYXKAIOIIEeT0 MHUpa
2 [lepBoHaUaNbHBIEC CBEICHHUS O 6 1 1

CTPOEHUH BEIIeCTBA
3 JIBm>keHue u B3auMoaeiicTBre | 22 1 3

Ten
4 JlaBneHue TBEPIBIX TEI, 20 2 2

JKUJIKOCTEH U Ta30B




5 | Pabora u momHOCTh. DHeprus | 14 1 2
6 PeszepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB 68 5 9
11O ITPOT'PAMME
8 kmacc (®PIrocC 2010)
KonnuecTtBo yacos
Ne | HamMeHOBaHME TEMaTHYECKUX [IpakTrueckue
/11 pasnenoB BCETO Kourpoubheie paboThI
paGore1 (;mabopaTopHbIe)
1 TeroBbie SIBJICHUS 13 1 2
2 | I3MeHeHue arperaTHbIX 9 1
COCTOSIHUH BEIIEeCTBA
3 DJIEKTPUUYECKUE SIBJICHUS 28 1 4
4 DNEeKTPOMAarHUTHBIE SIBICHUS 5 1
5) CBeTOBBIC SBJICHUSA 9 1 1
6 | PesepBHOE Bpems 4
OBIIEE KOJIMYECTBO YACOB 68 A 8
110 [TIPOTPAMME
8 kaacc (PI'OC 2021 — ¢ 2024-25 yu.roaa)
KosmmuecTBo yacos
No | HamMeHOBaHUE TeMaTUUYECKUX [IpakTnueckue
/T pasnenos BCETO KontponbHeie paboThI
paboTs! (;1abopaTtopHBIC)
1 CtpoeHue u CBOMCTBA 7
BEIIECTBA
2 TerutoBbIe TPOIIECCHI 21 1 4
3 DJeKTpUIECKUe 3apsIbl.
3apsKeHHbBIE Tella U UX 7
B3aMMOJICHCTBHC
4 [TocTosiHHBIN ANEKTPUYECKUI 20 1 5
TOK
5 MarauTtHbIC SBIICHUS 6
6 DneKTpoMarHuTHAS 4 1 1
WHAYKINS
7 PezepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB 68 3 11
1O ITPOI'PAMME
9 kaace (ProcC 2010)
KosmmuecTBo yacos
Ne | HamMeHOBaHME TEeMaTHYECKUX [IpakTrueckue
KonTponbsHbie
n/m paznenon BCETO 5 paboThI
PabOTEI (;maboparopHbIe)
1 3aKOHBI B3aUMOJICUCTBHS 1 41 2 2
JIBUKCHHUSI TEJ
2 MexaHuueckue konebaHua u 12 1 1
BOJIHbI. 3BYK
3 JNeKTpOMarHuTHoe nose 22 1 2
4 KBaHTOBbIE ABNEHUA 21 1 3




5 | nNosropetue 3
OBUIEE KOJIMYECTBO YACOB 99 5 8
I10 TIPOT'PAMME
9 kaace (PI'OC 2021 — ¢ 2024-25 y4y.roaa)
KommuecTBo yacos
Ne | HammeHOBaHME TeMaTHYECKUX [IpakTrnueckue
n/m pas3nenon BCETO Konrponbrie paboThI
paboTsl
(;1abopatopHbIC)

1 MexaHn4ecKOe ABIKEHUE U 10 1

CIIOCOOBI €ro ONMUCAHUS
2 B3anmMopeiictBue ten 20 1 2
3 3aKOHBI COXPAHCHUS 10 2
4 Mexaandeckue KoueOaHus 7 3
5 MexaHn4YeCKHUe BOJTHBI. 3BYK 8 1
6 DIIeKTPOMarHuTHOE TOJIe 1 5

AIEKTPOMATrHUTHBIE BOJTHBI
7 3aKOHBI paclpoOCTPaHEHUS 6 1

CBETa
8 JIMH3BI ¥ OITUYECKHE

6 1

IprOOpPHI
9 Paznioxxenue Georo ceeTa B 3

CIEKTP
10 Hcnyckanue U noriaounieHue 4

CBETa aTOMOM
11 CtpoeHue aTOMHOTO siipa 6
12 SnepHble peakiuu 7 1
13 | TloBTOpeHue u 06061IeHNE

coJiep KaHus Kypca (PU3HKH 32 6
7-9 xnacc

OBILIEE KOJIMYECTBO YACOB 99 3 10

10 [IPOTPAMME




IMepeyens BepnpuIHPOBAHHBIX YJIEKTPOHHBIX 00PA30BaTEILHBIX PECyPCOB
1. 1C: Ypok. Pexxum noctymna: https://urok.1c.ru/
2. O6navHas maThopma OTOOpakeHUS BepUUIIMPOBAHHOTO LU(GPOBOr0 00pPa30BATEIHLHOTO
koHTeHTa u ceprucoB AO «M3matenscTBo «IIpocBemenue». Pexxum qocrtyma: hitps://educont.ru/
3. MobGwibHoe 3nekTpoHHOe oOpasoBanue. lludposas obOpazoBatenpHas cpena ¢
WHTEPAaKTUBHBIMU OHJIAlH-KypcaM. Pexxum mgoctyma: https://mob-edu.com/
4. HoBas mxkona. OwunaiiH-mikosnia noarotoBkn k EI'D mno Bcem mnpeameram. Pexum
noctyna: https://educont.ru/
5. Hoswrit quck. ludposast obpazoBatenbHas miargopma. YueOHbIe MaTepHalibl ISl TIe1aroros
U  KOJbHUKOB. MHTepakTuBHBIM  KOHCTpYKTOp ypOKOB UM  yhnpaxkHeHUW. Pexum
noctyma: https://educont.ru/
6. OO6nako 3HaHWi. VHTepakTHBHBIE YPOKHM M THHMQPOBBIC TOMAIIHUE 3adaHUs. Pexum
nocrymna: https://www.imumk.ru/
7. ®okchopa. Kpynueiimas onnaiin-mkona B Poccun. Pesxxum mocryma: https://foxford.ru/
8. SAKnacc. TlomHodyHKIIMOHANEHAS TTM(pPOBasi cucTeMa i 00pa30BaTEeNIbHBIX OpTaHU3AIUi.
Pexwum noctyna: https://www.yaklass.ru/
9. Globallab. [Tudpoast oOpa3zoBaTenbHas cpefa COBMECTHOM MPOSKTHOW M MCCIIEIOBATEIHCKOM
nesitenbHOCTH. Peskum moctyma: https://globallab.org/ru/#.Yvqw2HZByUk
10. IBLS. HHrennmekryaibHas oOpa3oBarenbHas IUiaTdopMa JIsl YYCHUKOB U TIEIAaroroB C
oubanorekoi oopazoparenprHoro kourenta mo ®I'OC. Pexum noctyna: https:/ibls.one/
11. Ismart. YMHBII TpeHaXED JUIS MTOBBILLICHUS OLICHOK. Pexum
nocrtyma: https://www.ismart.org/
12. Nativeclass. Cuctema 1HQPOBBIX YPOKOB IO AHIIIMHUCKOMY S3BIKY, OOCCIIEUMBAET yCIeX
peOEHKa B IIKOJIE, YYUT TOBOPUTH W TOHMMATh AHIJIMACKUN Kak POTHOU SI3BIK. Pexum
noctyna: https://nativeclass.ru/
13.  Stratum. HWuaTtemnekryanpHas wmkona. lludpoBas oOpaszoBaTenbHas —ruiatdopma.

HNHTepakTuBHBIE MOJEIIN. NunuBunyansHas TPaeKTOpUs o0yueHusl. Pexnum
noctyna: http://stratum.ac.ru/ru/education/
14. Uchi.ru. WNutepakTrBHAs oOpa3oBaresbHas OHJIAMH-TIIATPOpMA. Pexum

noctyna: https://uchi.ru/
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