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MNOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no ¢u3uke Ha YpOBHE OCHOBHOT'O 00111ero 00pa30BaHMs COCTaBIEHA
Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUI K pe3yJibTaTaM OCBOCHMSI Ha 0a30BOM YpPOBHE
OCHOBHOI 00pa3oBaTeabHOM porpammel, peacrabBieHHbix B PI'OC 00O, a Takxe ¢
yuéTom (enepanbHO pabodeii mporpaMMbl BociuTaHus 1 KoHIenuy npemno1apanus
ydyeOHOoro npeaMera « Pu3nkay.

CopepxaHue mporpaMMbl 1O (U3MKE HaAmpaBiIeHO Ha (QopMUpoOBaHUE
€CTECTBEHHO-HAYYHON TIpPaMOTHOCTH OOYYalOIUMXCSl M OpraHU3alHi0 H3Yy4YCHUS
¢u3MKK Ha JEeATENbHOCTHOM OcCHOBe. B mporpamme mno (¢u3MKe y4UHUTHIBAIOTCS
BO3MOXKHOCTH y4deOHOTo mnpeamera B peanuzanuu TpedoBanuii GI'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpPEIMETHBIM pe3yjbTaTaM OOyuYeHHs, a TaKkKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX NPEIMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHUsI.

[TporpamMma no ¢u3KKe ycTaHaBIMBAET paclpeieieHre yueOHoro MaTepuraia mno
rojaM oOyueHus (1Mo Kjaccam), MpeiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTD
M3YUYEHUSl TEM, OCHOBAaHHYIO Ha JIOTUKE PAa3BUTHUS MPEIAMETHOTO COAECPKAHUSA U YUETE
BO3PACTHBIX 0COOCHHOCTEH 00yJarOIINXCs.

[IporpamMma no gu3uke pa3padoTaHa C IeJIbI0 OKa3aHUs METOANYECKOMN TOMOIIN
YUUTEIIO B CO3/IaHUU paboyeil mporpaMmbl 10 Y4eOHOMY TIPEIMETY .

®duzrka SBISIETCS CUCTEMOOOPA3YIOMIMM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX
MPEJAMETOB, MOCKOJBKY (PM3HUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJIICHUM,
M3Y4YaeMbIX XUMUEH, OMOJOruen, acTpoHOMuUuer U (pu3ndeckoil reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAY4YHYIO KapTUHY MHpa, MPEIOCTaBIIsIeT Hambojee SICHbIe
oOpa3sibl MPUMEHEHUs HAYYHOTO METOJa MO3HaHUs, TO €CTh Crocoba MOyYeHHs
JOCTOBEPHBIX 3HAHUHN O MUpE.

Onna w3 raBHBIX 3a7a4 (PU3MYECKOrO0 00pa3oBaHHUS B CTPYKType OOIIEro
0o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU ECTECTBEHHO-HAYUYHOW TI'PAMOTHOCTH U
MHTepeca K HayKe y 00ydaronuxcs.

Nzydenue Gpusuku Ha 6a30BOM YPOBHE MPEAINOIAaraeT OBJIAJACHUE CISAYIOIIMMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:
HAYYHO OOBSICHATH SIBJIICHUS;

OLICHMBATh U IOHUMATh OCOOEHHOCTH HAyYHOI'0 UCCIEAOBaHUS; MHTEPIPETUPOBATH
JAaHHBIE M HCIOJb30BATh HAYYHBIE JIOKA3aTENbCTBA JUISI IOJIYYEHUS BBIBOJOB.

Henn uzyuenus (U3MKA Ha YPOBHE OCHOBHOTO 001Iero 0Opa3oBaHMs

onpenaenensl B Konuenuuu npenogaBanust yuyeObHoro mnpenMera «®dusuka» B

oOpazoBaTeabHbIX opranuzanusax Poccuiickoit denepanuu, peaaTus3yoinmX OCHOBHBIC
oOmieoOpazoBaTenbHBIE  MPOTPaMMBI,  yTBEpKIAEHHOW  pemieHueM  Kosuteruu
MunucrepcTBa npocsernieHus: Poccuiickoit @enepanuu (mpoTtokoi ot 3 nexadbps 2019
r. Ne [TK-4BH).



ey u3yyeHust pU3NKHU:
puoOpeTeHNE UHTEPECa U CTPEMIICHHSI 00YUYalOIINUXCs K HAYYHOMY M3YUYEHUIO
MPUPOBL, PA3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM; Pa3BUTHE
NpEJICTAaBICHUA O HayYHOM MeETOJle IMO3HaHUs M (OpMUPOBaHUE
MCCJIEI0BATEIBCKOIO OTHOWIECHHUSI K OKPYKAIOIUM SIBJICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa MU3y4YeHUs OCHOB
CTPOEHUS MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKU;
dbopMupoBaHHE TPEACTABICHUH O poiu GU3MKK JUIsl Pa3BUTUA  JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUK;
pa3BUTHE TMPEACTABICHUN O BO3MOXHBIX chepax Oymymieil mnpodeccrnoHaTbHON
JeSITeNIbHOCTH, CBSI3aHHOM C (DU3HKOM, MOATOTOBKA K JaJIbHEHIIEMY 00YUYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTukeHre 3THX LieJied MporpaMMebl Mo (pU3MKe Ha YPOBHE OCHOBHOTO
o0rmiero oopazoBanus 00ecreurBaeTCs PEIICeHNEM CIEIYIOMNX 3a4a4: TPHUoOpeTeHNEe
3HAHUM O JUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHUYECKHX, TEILJIOBBIX,
AIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSIX;

NpUOOpETEHUE YMEHUW OIHUCHIBATh U OOBICHATH (DU3UYECKUE SIBICHUS C

MCII0JIb30BAHUEM TOJIYYEHHBIX 3HAHU;

OCBOEHHE METOJIOB PEUIEHUS TPOCTEUIINX PACUETHBIX 33144 C UCIIOJIb30BaHUEM

(buU3HYEeCKUX MOJIENIEH, TBOPUECKUX U MPAKTUKO-OPHUEHTHUPOBAHHBIX 33/1a4; Pa3BUTHE

yMEHUN HaOmoAaTh TPUPOAHBIC SIBICHHUS U BBIIOJHATH OIBITHI, 1a00paTOpHbIE
pabOTBl M 3KCHEPUMEHTAIbHBIE  HUCCIEJOBAHHUS  C

UCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB paboThl ¢ nHpOpMaIMe (PU3UYECKOr0 COJEpIKaHUS, BKIIOYAs

UHOOPMAITUI0O O COBPEMEHHBIX JOCTIDKCHHSIX (DHU3UKH, aHaIu3 W KPUTUYECKOE

OlICHMBaHUE UHPOPMAIINH;

3HAKOMCTBO €O c(hepamu TpodheCCUOHATIBHOM AESTEIbHOCTH, CBI3aHHBIMU C (PU3UKOM,

U COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAHHBIMH Ha JOCTIKEHUAX (Pu3ndeckoin

HaYyKHU.

Ha wuzyuenue ¢usuku (6a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOI'O OOUIETO
oOpazoBanus orBoautcs 238 yacos: B 7 kiacce — 68 yacos (2 yaca B Heaes10), B 8
Kjacce — 68 yacoB (2 yaca B Hexes0), B 9 kiacce — 102 yaca (3 yaca B HeJeJ110).

[Ipennaraemspiii B mporpamMme mno (pusuke nepedeHs JadopaTopHbBIX paboT u
OMBITOB HOCUT PEKOMEHIATENbHBIA XapaKTep, YUUTENb JeJaeT BbIOOP MpPOBEACHUS
7a00paTOpHbIX pabOT M OMNBITOB C YYETOM HWHAUMBUIYAIBbHBIX OCOOEHHOCTEH
O0yJarommxcs, CHUCKa 3KCIEPUMEHTAIBHBIX 3aJaHuil, MpenjaraéMblXx B paMKax
OCHOBHOT'O FOCYJapCTBEHHOT'0 3K3aMeHa Mo (U3HKe.



COJEPKXAHUE OBYYEHUA
7 KITIACC

Pasznes 1. @u3uka 1 e€ poJib B O3HAHUHU OKPY:KAIOLIEr0 MUpA.

®usuka — Hayka o npupoje. ABneHus npuponsl. Ouzndeckue sBICHUS:
MEXaHU4ECKHUE, TEIUIOBBIE, JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®duznueckue BeauuuHbl. M3Mepenue gusnueckux BenuuuH. Ousnyeckue
npuoopsl. [lorpenHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHHII.

Kak ¢uszuka u japyrue ecTeCTBEHHbIE HAyKH H3Y4alOT HPUPOLTY.
EctecTBeHHO-Hay4YHBI METOJ MO3HAHMS: HAOJIIOJEHUE, IOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBIJBIKEHUE THUIIOTE3, OKCIEPUMEHT II0 IPOBEPKE TUIIOTE3,
oObsicHeHHe HaOmogaeMoro spieHus. Onucanue (U3MYECKUX SBJICHUU C
ITIOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

MexaHnuyeckue, TEII0BbIE, JIEKTPUYECKUE, MATHUTHBIEC, CBETOBBIE SIBJICHMUS.
®dusnueckre NnpuOOpsl U MpoLeAypa MPSMBIX HW3MEPEHUIH aHAJIOrOBBIM U
U (GPOBBIM PUOOPOM.

Jlabopamopnuie pabomot u onvimel.

OmnpenenenHre LEeHbl JeJIeHUs Kbl U3MEPUTEILHOTO MPHOopa.

N3mepenune paccTosHUN.

N3mepenune o0bEMa )KUJIKOCTH U TBEPIOTO Tea.

Onpenenenue pa3MepoB MajbIX TE.

N3mepenne temnepaTypbl IPU HOMOIIH KUIKOCTHOTO TEPMOMETPA U AATUUKA
TEMIIEpaTyphl.

[IpoBenenue wnccnenoBaHUS MO MPOBEPKE THUIIOTE3bl: JAIBHOCTH IOJETA
HIapyKa, MyEHHOT0 TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIE BBICOTA ITyCKA.

Pa3znen 2. [lepBoHayajibHbIE CBEE€HUS 0 CTPOCHHUHU BelllecTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, HMX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxeHne yactuil BemecTBa. CBSI3b CKOPOCTH JBHXKEHHS YacCTHI] C
temrneparypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumoneiictBue yacTuil
BEIIECTBA: MIPUTSKEHUE U OTTAJIKWUBAHUE.

ArperatHbli€ COCTOSTHUSI BEIIECTBA: CTPOCHHE Ia30B, KUJIKOCTEH U TBEPABIX
(kpucrammdyeckux) Tesl. B3auMocBs3b MEXy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX  COCTOSHUAX M HUX  aTOMHO-MOJICKYJSIPDHBIM  CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpauuu.



Hab6mronenne 6poyHOBCKOTO IBUKEHUS.
Habmronenune nuddysun.
HabGnronenue sBieHwi, 0OBICHSIONIMXCS MPUTSHKEHUEM W OTTaJIKWBAHHUEM
YaCTHI] BEIICCTRA.
Jlabopamopnsie pabomot u onvimeot.
Orenka quaMeTpa aroMa METOJIOM PSIOB (C UCTIOJIb30BaHUEM (GoTorpaduuii).
OnbITH IO HAOTIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B.
OnbITH IO OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJIIPHOTO TIPUTSKCHHSL.

Pa3nen 3. /IBu:keHMe U B3anMoO/eilicTBHE TeJl.

Mexannyeckoe ABHKeHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPH HEPABHOMEPHOM JIBMKEHUHU. Pacuér myTu u
BPEMEHU JIBUKECHHS.

SBneHue uHEpUUHU. 3aKOH MHEPIUU. B3auMojelcTBuEe Tel Kak MpUYUHA
W3MEHEHUSI CKOPOCTH JBWXKEHHsS Tell. Macca kak mepa WHEpPTHOCTH Tena.
[InoTHOCTH BemecTBa. CBA3b MJIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €IUHULIE
00bEMa BelecTna.

Cuiia Kak XapakTepucTuka B3auMozencTus tei. Cuiia ynpyrocTy 1 3aKOH
['yka. U3mepeHnune cuibl ¢ TOMOIIBIO JUHAMOMETPA. SBJICHUE TATOTCHUS U CUJIa
TsokecTd. Cuila TsbKeCTM Ha JApyrux IulaHerax. Bec Ttema. HeBecoMocCTs.
CroxeHue CwiI, HalpaBJIEHHBIX MO0 OJHOM NpsMOM. PaBHoAeHCTBYyrOImas Cuil.
Cuna Tpenus. TpeHUE CKOJIbXKEHUSI U TpeHUE MOKosA. TpeHue B MpUpoOjE U
TEXHUKE.

Jemoncmpauuu.

Hab6nronenue MexaHM4eckoro ABM>KEHHS Tela.

HN3mepenne CKopoCTr NPSAMOJIMHENHOTO IBUKEHHS.
HaOnronenue siBieHUs1 THEPIUU.

HaOnronenue u3aMeHeHus: CKOPOCTH MPU B3aUMOACHCTBUU TEI.
CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TE.

CnoxeHue cuil, HampaBJIEHHBIX IO OAHOM MPSAMOM.

Jlabopamopnwie padomut u onvimot.

OmpeneneHue CKOPOCTH PABHOMEPHOTO JIBIDKCHMsI (IIapvKa B KUJKOCTH,
MOJIEIU JIEKTPUUECKOr0 aBTOMOOWIISI U TaK Jlajiee).

Omnpenenenne cpeaHe CKOPOCTH CKOJBKEHHs Opycka WM IIapuka IO
HAKJIOHHOM IIJIOCKOCTH.

Ornpenenenue MIOTHOCTU TBEPAOTO TENA.

OnbIThI, JEMOHCTPUPYIOUIME  3aBUCHUMOCTh  pacTsbkeHus  (medopmarmn)
NPYKUHBI OT MIPUITOKEHHOU CUJIBI.



OHBITBI, ACMOHCTPUPYHOIONUC 3aBUCHUMOCTb CHJIbI TPCHHA CKOJIBKCHHA OT BCCaA
TCJIa U XapaKTCpa COIIPUKACAOINXCA HOBCpXHOCTCﬁ.

Paszpnes 4. laBiienne TBEPABIX TeJl, ;KUAKOCTEH U ra3os.

JHaBnenue. CriocoObl yMEHBIIICHHUS] W YBEJIMYCHHS AaBicHudA. JlaBneHue
raza. 3aBHCHMOCTb JaBJE€HHMs raza oT 00béma, Temmneparypsl. llepemaua
JNABIICHUSI TBEPABIMU TEJIaMHU, >KUAKOCTAMM U Tra3aMmu. 3akoH Ilackans.
[THeBMaTHUeCKUE MAalIMHBI. 3aBHUCHUMOCTb JABIEHUS KUAKOCTH OT TIyOHUHBI.
[I'unpocrarnueckuit mapanokc. CooOmiatonruecss cocynbl. ['uiapaBiaudeckue
MEXaHU3MBI.

AtMmocdepa 3emin U atMocepHoe naBiaeHue. [IpuunHbI CylecTBOBaHUS
Bo3aAylHON o0onouku 3emnu. OnbiT Toppuuennu. M3mepenne atmMochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpPHOTO JABJICHHS OT BBICOTHI HaJ YPOBHEM
Mopsi. [Ipubops! aist uamMepenus arMochepHOTO JaBJICHHUS.

JlelicTBHE XKUJIKOCTHU U ra3a Ha MOTPYKEHHOE B HUX TeJ0. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTb JABJICHUS ra3a OT TEMIEPATYPHI.

[lepenaya gaBneHUs )KUIKOCTHIO U Ta30M.

CooOmatomuecs CoCcyabl.

I'mppasinueckuil mpecc.

[IposBnenue nericTBUst aTMOCHEPHOTO JIaBJICHUS.

3aBUCUMOCTH BBITAJIKUBAIONIEH CUIIBI OT 00bEMa MOTPYKEHHOW YacTH Tela |
MJIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEN CUIIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcioBue miaBaHus TNl IJIABAaHUE WIIHA MOTPYKEHUE TENl B 3aBUCUMOCTH OT
COOTHOWIEHHUSI TUIIOTHOCTEU TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomost u onvimot.

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH Tea.

OrnpeneneHue BbITATKUBAIOIICH CHUIIbI, IEMCTBYIOIIEH HA TEO, MOrPYKEHHOE B
KUIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAIKMBAIOLIEN CHWIIBI, NEUCTBYIOIIEH HA TEJIO B
YKAJIKOCTH, OT MACCHI Tea.

OnbITl,  JIEMOHCTPUPYIOIIME  3aBUCHMOCTh  BBITAJIKUBAIOLICH  CHIJIBI,
JEUCTBYIOIIEH Ha TEJIO B AKUJKOCTH, OT 00bEMA MOTPYKEHHOM B KUIKOCTh YaCTH
T€JIa U OT INIOTHOCTH KUJIKOCTH.



KoHcTpynpoBaHue apeomeTpa Wi KOHCTPYUPOBAHUE JIOAKU U ONPEICIICHHUE €€
IPYy30I0AbEMHOCTH.

Pa3znen 5. Pabora 1 MOIIIHOCTH. DHEPIrUsl.

Mexannueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecus pbruara. [IpuMeHeHue mpaBuja paBHOBECHs pblyara K OJIOKY.
«3onoroe mnpaBuino» MexaHukd. KIIJ[ mnpocteix wmexanusmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass sHeprus. KuHeTmyeckas W MOTEHIMAIbHAs DSHEPTHUS.
[IpeBpaiieHre OJHOrO BHAA MEXAHUYECKOW OSHEPruM B APYrod. 3aKoH
COXpPAHEHUS YIHEPTUH B MEXaHUKE.

Jemoncmpauuu.

[IpuMepbl NPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomot u onvimeol.

Omnpenenenve pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

HccnenoBanue ycnoBuil paBHOBECHS pblyara.

N3smepenue KII/] HAaKIIOHHOW MJIIOCKOCTH.

N3yyeHne 3ak0Ha COXpaHEHUSI MEXaHUYECKOU SHEPIUU.



8 KUIACC

Pa3zpnesn 6. TensioBble ABJICHUS.

OCHOBHBIE TOJIOKEHUSA MOJEKYJISIPHO--KUHETUYECKONH TEOPUH CTPOCHUS
BemecTBa. Macca U pa3mepsl aTOMOB M MOJIEKYJI. ONBITHI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKOW TEOPHH.

Mopenu TBEPAOro, KUIKOTO M Ta3000pa3HOTO COCTOSIHUN BeEIECTBA.
Kpucramnmnueckue u amop@usie Tena. O0bsICHEHUE CBOMCTB ra3oB, KUAKOCTEN U
TBEPABIX TEJ HA OCHOBE ITOJIOKEHHUU MOJICKYISPHO--KUHETHUYECKOU TEOPHUH.
CmaunBaHK€e U KallWUISIpHBIE SIBJIEHUS. TemIoBoe pacliupeHne U CKaThe.

Temnepatypa. CBsizb TeMIeEpaTypbl CO CKOPOCTHIO TEIIOBOTO JBHKEHUS
yactull. BHyTpeHnssi 3Heprus. CrnocoObl W3MEHEHHs] BHYTPEHHEH HSHEPTHH:
Terionepegaya U coBepuieHue  pabotel.  Buael  Temonepegauw:
TEIIONPOBOJHOCTh, KOHBEKIIMS, U3IyUYCHUE.

KomunuectBo TemnoTel. Y aeipHas TEINIOEMKOCTE BEIIECTBA. TE€INIO00OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIuloBoro OamaHca. IlnaBneHue w
OTBEPJICBAHUE KPUCTAJUIMYECKUX BEIIECTB. YAENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u kouaeHcanus. Mcnapenue. Kunenue. YnenbHas Temiora
napooOpa3oBaHusi. 3aBUCHUMOCTh TEMIEPATyphl KHUIICHHS OT aTMOC(hEepHOTO
JABJICHMUSL.

BrnaxxHocTbh Bo3ayxa.

DHeprus TOIINBA. Y IeJIbHAs TEIIOTa CTOPaHMUSL.

[Tpuntuner pabotsl TeroBbix asurareneit KIIJ[ temmoBoro asuraress.
TeroBbie JBUTATENM U 3aIATA OKPYIKAIOLIEH CPEJIbI.

3aKOH COXpaHEHHUSI U MTPEBPAILECHUS SHEPTUHU B TEIUIOBBIX MPOLECCAX.

Jemoncmpauuu.

Hab6nronenue 6poyHOBCKOTO JIBUYKEHUS.

Habmronenune nuddysun.

HaOnronenue siBjieHU CMauyMBaHUs U KalIWJUISIPHBIX SIBICHUM.
Hab6nronenue TemioBoro pacimmpeHus Tedl.

N3menenue pnaBiaeHuss ra3za IpUd HM3MEHEHMH OOBEMA M HArpeBaHUM WU
OXJIAXKICHUH.

[IpaBuna n3amepeHus TeMneparTypsl.

Bunbl Tenonepenayu.

OxnaxaeHue npu COBEpIICHUU padOThI.

HarpeBanue npu coBepiiieHur paboThl BHEITHUMU CHIJIAMHU.
CpaBHeHUE TEIUIOEMKOCTEN pa3IUYHBIX BEIIECTB.
Hab6ntonenue kunenus.



Habnrogenue mocTostHCTBA TEMITEpATyPhI MPH TIABJICHUU.
Moenn TeIIOBBIX JBUTaTEIICH.

Jlabopamopnwie padomut u onvimol.
OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISPHOTO MPUTSKEHUS.
OMnbITHI TO BRIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WIIM caxapa.
OnbITHI IO HAOJIOICHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, XKUAKOCTEN U TBEPIBIX
TeJ.
Ornpenenenue AaBiaeHUS BO3AyXa B OAJJIOHE IINPUIIA.
OnBITHL, IEMOHCTPUPYIONIHNE 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro 00bEMa U
HarpeBaHus WIN OXJIaXKICHUS.
[IpoBepka rumnoTe3bl JIMHEHHON 3aBUCUMOCTHU JJIMHBI CTOJIOUKA >KUIKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYyPBHI.
HabGmionenne w3MeHeHHs BHYTPEHHEM DHEPrMM Tejla B  pe3yJsbrare
TerUIonepeaul U padoThl BHEITHUX CHUJI.
UccnenoBanue siBiIeHUS TEINIOOOMEHA MPY CMEITUBAHUM XOJIOAHOU U Topsyeit
BOJIBI.
Omnpenenenre KOJIMYECTBA TEIIOTHI, TOJIYYEHHOTO BOJION IIPH TEIJIO00MEHE ¢
HarpeThiM METAJUIMYECKUM HWIMHAPOM. OnpeneneHne y1eabHONU TEIIOEMKOCTH
BelecTBa. MecnenoBanne npouecca ncnapeHusl.
Ornpenenenrue OTHOCUTEIBHOM BIIAXXHOCTH BO3AYXa.
Ornpenenenue yaenbHON TEIUIOTHI MIJIaBJIEHUS JIb/IA.

Paznen 7. diiekTpudecKkue U MATHUTHBIE SIBJICHHSI.

DnekTpusanus Tei. J[Ba poja 3JIeKTpUuUecKux 3apsaaoB. BzaumonernicTBue
3apspkeHHBIX  Tell. 3akoH KysoHa (3aBUCHMMOCTH CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJT OT BEJIUYMHBI 3apsAI0B U PACCTOSIHUS MEXKIY TEJIaMM).

DnekTpuueckoe noiie. Hanpsk€HHOCTh 3nekTpudeckoro noss. [Ipunmun
CYNEPIIO3UIINH JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu s5ekTpudeckux 3aps10B. DJEMEHTAPHBIN JIEKTPUUECKHM 3apsi.
Crpoenue aroma. IIpoBOOHHKM W  JHUDJIEKTPUKUA. 3aKOH COXPAHEHHUS
3JIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUA TOK. YCJIOBUSA CYIIECTBOBAHUS JIIEKTPUUYECKOTO TOKA.
HcTouHMKM TOCTOSHHOTO TOKA. JIeHCTBUSA 3JEKTPUUYECKOTO TOKa (TEIUIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUHN TOK B )KUJIKOCTSIX U razax.

Onektpuueckass nenb. Cuina Toka. DIEKTPUYECKOE HAaIpsKEHHUE.
ConpoTuBneHNne NPOBOJAHUKA. Y IEIbHOE COMPOTUBIICHUE BelleCTBA. 3aKOH OMa
s ydyactka uenu. llocnenoBarenbHoe W MapajUIeIbHOE COEIUHEHUE
MIPOBOJHUKOB.

PaGota u wMmomHOCTh daekTpudeckoro Ttoka. 3akoH J[[xoymns—Jlenna.



DOnexkTpuyecKkue UeNnd W MNOTPEOUTENd JJIEKTPUYECKOM JHEpruu B OBITY.
KopoTtkoe 3ambikanue.

[TocrostHHble  MarHuThl. B3anmoaeldcTBME TNOCTOSHHBIX  MArHUTOB.
MarunutHoe noJjie. MarauTHoe 1noJjie 3eMJIM U €ro 3HaYeHue JJIsl ’KU3HU Ha 3eMII€.
OneiT Opcrena. MarHutHoe mMoJie 3JIEKTpUYECKOro Toka. I[IpumeHeHue
AIEKTPOMArHUTOB B TEXHUKE. J[eliCTBME MAarHUTHOrO IOJsS Ha MPOBOJHHUK C
TOKOM. DIIEKTPOJABUTATENb IIOCTOSIHHOTO TOKA. Hcnonp3oBanue
AJIEKTPOJIBUTATENICH B TEXHUUYECKUX YCTPOKUCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SBieHue >I€KTpOMArHUTHOM uWHAYyKOuHU. [IpaBuio
Jlenna. Onexrporenepatop. CrocoObl MOJYyYEHUS DJICKTPUYECKONW HSHEPTHU.
DIIEKTPOCTAHIIUU HA BO3OOHOBIISIEMBIX HUCTOUYHUKAX YHEPTUH.

Jemoncmpauuu.

DneKkTpu3aius Tei.

JIBa poJia DIEKTPUUYECKUX 3apsII0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJL.
YCTpOUCTBO U JEUCTBUE JIIEKTPOCKOIIA.

OnekTpocTaTuyecKkas WHIYKIIHSL.

3aKOH COXpaHEHUs AIEKTPUUECKUX 3aPSI0B.

[IpOBOIHUKH U TUDIICKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN SJIEKTPUYECKOTO TIOJIS.

M CcTOYHMKH TTOCTOSIHHOTO TOKA.

JIelCTBUS IEKTPUIECKOTO TOKA.

DJIEKTPUUECKUM TOK B JKUJIKOCTH.

["a30BbIii pa3psia.

N3mepeHnue cuitbl ToKka aMIepMeETPOM.

HN3mepeHue 351eKTpuyecKOro Harps>KEHUST BOJIbTMETPOM.
PeocTaTt u Marazud COnpoTUBIICHUH.

B3aumopelicTBUEe NOCTOSHHBIX MAarHHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH PA3/ICJICHUS IOJIFOCOB MarHUTA.
MonenupoBaHre MAarHUTHBIX MOJIEN MOCTOSSHHBIX MATHUTOB.
OmneIT Opcrena.

MarauTtHoe moJie ToKa. DJIeKTPOMarHur.

JlelicTBME MarHMTHOTO IMOJISI HA TPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENH TOCTOSHHOTO TOKA.

UccnenoBanue aBaCHUS SIEKTPOMAarHUTHON HHAYKIIHH.
OmneiTer apanest.

3aBUCUMOCTh  HampaBJCHUs MHAYKIIMOHHOIO TOKa OT  YCIOBUM  €ro
BO3HUKHOBCHHS.

DJIeKTPOreHepaTop MOCTOSHHOTO TOKA.
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Jlabopamopnwie padbomwt u onvimot.
OnpITel 1O  HAONIONEHHUIO  DJEKTpU3AlMM  Tel  HMHIYKIUMEH ¢ Tpu

COIIPUKOCHOBCHHH.
I/ICCJ'IGI[OBaHI/Ie ,Z[eﬁCTBHH QJICKTPHUUICCKOI'O I10JIA Ha IMPOBOIHHUKHA )51
AUDJICKTPUKMU.

COopka u mpoBepKa padOoThI AIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

W3mepeHne U peryaupoBaHue CHIIbI TOKA.

N3mepeHnune u peryinpoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCHMOCTH  CHJIBI  TOKA, HIYLIErO YEpPE3 PpPEe3UCTop, OT

COMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha pe3UCTOpeE.

OneIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb 3JIEKTPUUYECKOTO COMPOTUBIICHUS

MPOBOJAHUKA OT €ro JIJIMHBI, IUIOIIAM MTONEPEYHOT0 CEYEHU U MaTepHaa.

IIpoBepka mpaBwia CIOXKEHUS  HANPSHKEHUHM IIPU  ITOCIEA0BATEIBHOM

COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Ui CUIbl TOKAa TMPU NApaJUIETLHOM  COEIMHEHUU

PE3UCTOPOB.

Onpenenenne pabOThI 3JIEKTPUYECKOTIO TOKA, UYIIETO YEPE3

pesuctop.OnpeneneHue MOIHOCTH JIEKTPUYECKOr0 TOKA, BBIAEIIEMON Ha

pesucrope. MccnenoBanue  3aBUCHUMOCTH CWIbl TOKa, WAYLIEr0  4Yepes
JAMIIOYKY, OT HaIPsHKEHUS Ha HEel.

Omnpenenenune KIIJ[ HarpeBarers.

HccnenoBanre MarHuTHOTO B3AaMMOJEHUCTBUSI TOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO TOJISI TMOCTOSIHHBIX MarHUTOB MPU UX OOBEIMHEHUH U
pazzieIeHuN.

HccnenoBanue neicTBUS IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OnbITh, AEMOHCTPUPYIOIINAE 3aBUCUMOCTh CUJIbI B3aUMOJECHUCTBHUS KATYIIKHU C
TOKOM M MAarHuTa OT CUJIbI TOKA W HAITPABJICHUS TOKA B KaTYIIKE.

N3yyeHune neicTBUsI MArHUTHOTO TIOJISE HA TPOBOJHUK C TOKOM.
KoHncTpynpoBanue u uzydeHue paboThl AIEKTPOBUTATEINS.

N3zmepenne KII/ anektpoaBUraTeIbHONM YCTAHOBKH.

OneITel 1O UCCIAEAOBAHUIO  SIBJICHWS  DJIEKTPOMArHUTHOM — MHIYKLIWH:
HCCIIEIOBAHNE U3MEHCHUH 3HAYEHHS Y HANPABJICHUS MHAYKIHUOHHOTO TOKA.
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9 KVIACC

Pa3znes 8. Mexanuueckue siBJICHHS.

Mexannueckoe JnBHKeHUe. MarepuanpHasg Touka. Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAHWYECKOrO IBMKEHUS. PaBHOMEpHOE NpSIMOIMHENHOE
nekeHue. HepaBHomepHOe nmnpsmonuHeiiHoe ABwkeHue. CpenHsas U
MTHOBEHHAS! CKOPOCTh TEJA ITPU HEPABHOMEPHOM JBHKEHUH.

Yckopenue. PaBHOyckOpeHHOE mMpsMoinHEHOe aBrkeHne. CBOOOIHOE
nageHue. OnbIThl ["anues.

PaBHOMepHOE ABMkKEHHME TI0 OKpy)kHOCTU. [leproa u yactoTa oOpaieHusl.
JlunelriHas v yTiioBast CKOpOCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

IlepBpii 3axkoH Hperorona. Bropoi 3akoH HeroTona. Tperuii 3akoH
Herorona. [IpuHnun cynepro3unuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIbKEHHS,
CUJIa TPEHHUS MTOKOSI, APYTHUE BUJIBI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. JIBuxenue raHeT Bokpyr CoinHia. IlepBas kocMHuueckass CKOPOCTb.
HesecomMocTs u neperpysku.

PaBHOBecue MarepuanbHO TOUKH. AOCOMIIOTHO TBEpAOE Teno. PaBHoBecue
TBEPAOrO TeJda C 3aKPEIUIEHHOM OChIO BpamieHusa. MoMmeHT cuibl. LleHTp
TSKECTH.

Nmnynse Tena. U3MeHeHne uMmnynbcea. UIMIyibCe Cuiibl. 3aKOH COXPaHEHUS
nMnyJsbca. PeakTuBHOE NBUKEHUE.

Mexanudeckass paboTa W MOMHOCTh. PaboTa cui TsDKECTH, yNpyrocTw,
TpeHusi. CBs3b dHepruu U padoThl. [loTeHIManbpHas SHEPTHS Tena, MOIHATOTO
HaJ TOBEPXHOCThIO 3eMuid. lloTeHuuanbHass HSHEPrUsl CXKATOW MPYKUHBI.
Kunernueckas sneprus. TeopeMa 0 KHHETUYECKON SHEPTUU. 3aKOH COXPaHCHUS
MEXaHHYECKON YHEPTHH.

JHemoncmpauuu.

HaOnronenne MexaHMUECKOTO JIBM)KEHHUS Tela OTHOCUTEIBHO Pa3HbIX Tej
OTCYETA.

CpaBHeHME mMyTE€d W TpPAaeKTOPUM [BWKEHHUS OJIHOTO W TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCYETA.

N3Mepenune CKOpoCTH U yCKOPEHUS TPSMOJIMHENHOTO JIBUKEHMUS.
HccnenoBanre Npru3HaKOB PAaBHOYCKOPEHHOTO JIBUKEHUS.

HaOmnronenue nBuxeHus Tejaa Mo OKpy>KHOCTH.

Habnronenne MexaHWdecKwX SIBICHUH, TPOUCXOJANIUX B CHUCTEME OTCU€Ta
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU OTHOCHUTEIIBHO
kaOuHeTa (QU3UKH.
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3aBUCUMOCTb YCKOPEHHUS TeJia OT MACChl TeJla U JEUCTBYIOIIEH HA HETO CUJIBI.
Hab6nronenue paBeHCTBA CHIT IPU B3aUMOJICHCTBUH TEII.
N3mMenenue Beca Tena npu yCKOPEHHOM JIBUKEHUM.
[Iepenaua umMmyJsibca mpu B3aUMOAECHCTBUU TEJL.
[IpeobpazoBanus SHEPTUM MPU B3aUMOJICUCTBUU TEI.
CoxpaHeHre UMITyJIbca IPU HEYTIPYTOM B3aUMO/JICHCTBUU.
CoxpaHeHne UMITyJIbca TIPU a0COJIFOTHO YIIPYTOM B3aUMOJICHCTBUMU.
HaGnronenue peakTHBHOTO JIBUKEHUS.
CoxpaHeHHne MEXaHUYECKON AIHEPTrUU MPU CBOOOTHOM NaACHHH.
CoxpaHeHrne MEXaHWYECKON 3HEPTUU NPU JBMKECHUU TEla MOJ JECUCTBHEM
MPY>KUHBI.

Jlabopamopnwie pabomot u onvimeol.
KoHcTpynpoBanne Tpakrta il pa3roHa MW JaJbHEHUIIEr0 paBHOMEPHOTO
JIBUKECHUS IIAPUKA UITU TEIEHKKH.
Omnpenenenre CpeHEN CKOPOCTH CKOJIbKEHUS OPYCKa WIIH JIBHXKCHUS IIapuKa
10 HAKJIOHHOM TTIOCKOCTH.
OnpeneneHne YCKOpEHHs Tella IPU PAaBHOYCKOPEHHOM  JBWKEHHUH TIO
HAKJIOHHOM TUIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH IIyTH OT BpPEMEHM IIPU  PAaBHOYCKOPEHHOM
IBWKEHUU 0€3 HayallbHOU ckopocTu. [IpoBepka rumoTessl: eciu npu
PaBHOYCKOPEHHOM JBUKEHUU 0€3 Ha4aJIbHOW CKOPOCTHU ITyTH OTHOCSTCS KaK
PSL HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE NPOMEKYTKH BPEMEHH OJINHAKOBBI.
HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBXEHUSI OT CHJIbI HOPMAJIbHOIO
JABJICHUS.
Omnpenenenue ko3 HUIIMEHTA TPEHHS CKOJIbKECHHUS.
Onpenenenue KECTKOCTU NPYKUHBI.
Omnpenenenue paboThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Tejia o
TOPU30HTAIBHON TOBEPXHOCTH.
Omnpenenenue padoThl CUJIBI YIIPYTOCTH MPU MOIBEME IPy3a C UCTIOIb30BaHUEM
HETOABMKHOTO U MOBMKHOTO OJIOKOB.
N3yueHne 3ak0Ha COXPaHEHUS SHEPTUMU.

Pa3znen 9. Mexannuyeckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe paBuxenue. OCHOBHBbIE XapaKTEPUCTUKU KOJIEOaHMUIA:
IIEPUOJ, YacToTa, aMIUIATyaa. MareMaTUyeCKud U NPYKUHHBIM MasTHUKHU.
[IpeBparnienne sHEPTHY MPU KOJIEOATSTHHOM JABUKCHUU.

3aryxatonue  kosiebaHus.  BwiHyKIneHHbIe — KojeOanus.  PesonaHc.
Mexanuueckue BOJIHBL. (CBOWCTBA MEXAHWUYECKUX BOJH. IIpomosbHblE U
MONEPEYHbIE BOJHBL. J[MMHA BOJXHBI W CKOPOCTh €€ pPacnpOCTPAHEHUS.
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MexaHudeckue BOJIHbBI B TBEPAOM TeJIe, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa M BbicOTa ToHA. OTpaxkenue 3Byka. UH}pa3Byk u
yIIbTPa3BYK.

Jlemoncmpauuu.
HaGmonenne koneOaHuii Tem TMOM JCHCTBHEM CHIIBI TSOKECTH W CHIIBI
YOPYTOCTH.
Habmtonenue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
Habmronenune BoIHYXICHHBIX KOJICOAHWH M pe30HaHCA.
PacnipocTpanenue mpo10JIbHBIX U MONEPEYHBIX BOJH (Ha MOJIEIN).
HabmroneHune 3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
AKyCTHUYECKUI PE30OHAHC.

Jlabopamopnuie padomut u onvimol.
OmnpeneneHre 9acTOTHI U Meproa KoJeOaHN MaTeMaTHYEeCKOTO MasSTHHKA.
OmnpeneneHne 4acTOTHI U MEPUOIa KOJICOaHUHN IPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJICOAHMA ITOBEIIIEHHOTO K HUTH Tpy3a
OT JTMHBI HUTH.
HccnenoBanre 3aBUCUMOCTH Tepuo/a KoneOaHui MPY>KUHHOTO MasiTHUKA OT
Macchl rpysa. [IpoBepka He3aBUCHUMOCTH TIepHoJia KoiaebaHuii rpysa,
MOJIBEIICHHOTO K HUTH, OT MacChI Ipy3a.
OnpITHl, TEMOHCTPUPYIOIIME 3aBUCUMOCTh NEpHOJa KoJieOaHUN MPY>KUHHOTO
MasTHHUKA OT MacChl Tpy3a U )KECTKOCTH MPY>KUHBI.
N3mepenue yckopeHus CBOOOIHOTO MaAeHUSI.

Pasznes 10. D1eKTpOMarHuTHoOE 10JI€ M 3JIEKTPOMATHUTHBIEC BOJIHBI.

DJIEKTPOMArHUTHOE  TOJie.  DJIEKTPOMAarHUTHbIE BOJHBL.  CBOMCTBa
ANEKTPOMArHuTHhIX BOJIH. Illkana snexkrpomarHUTHBIX BOJMH. Mcnosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.

OnexTpomMarHuTHas npupona ceera. CKopocTh cBeTa. BosHOBBIE CBOMCTBA
CBETa.

Jlemoncmpayuu.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BosiHoBBIE CcBOMCTBaA CBETA.

Jlabopamopnwie pabomot u onvimot.
W3ydyeHue CBOWCTB AJIGKTPOMArHUTHBIX BOJH C IOMOIIBIO MOOWIIBHOIO
TenedoHa.

Pa3nen 11. CBeroBbIe SIBJICHHUS.
JlyueBas  mopenp  cBera. HMcrounmkum  cBera.  IIpsMosmHeirHoe
pacnpoctpanenue cBeta. 3atMmeHus ConnHna u Jlynsl. OTpaxkeHue CBeTa.
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[Tnockoe 3epkano. 3aKOH OTpaKeHHs CBETA.

[Ipenomnenue cBera. 3akoH mpesiomjieHusi cBeta. l[lonHOe BHyTpeHHEe
OoTpaxkeHHe cBeTa. Mcmosb30BaHWE TOJHOTO BHYTPEHHETO OTPAKECHHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xonm nydet B numH3e. OnTudeckas cuctema Qortoanmnapara,
MHUKpOCKONa W Teneckomna. ['ma3 kak onTuyeckas cucrteMa. bBin3opykocTs u
JNAIbHO30PKOCTb.

Paznoxenue Oenoro ceera B crekTp. OmnbiTel HbloToHa. Cnoxenue
CIIEKTPAJIbHBIX 1IBETOB. J{ucmepcus ceera.

Jlemoncmpayuu.

[IpsMosHEerHOE pacIpOCTpAaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonydenne n300pa>keHU B IJIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

Onrtuueckuii CBETOBOJI.

XoJ nyuei B coOuparonieit JInH3e.

XO0J1 Iydeu B pacCEeUBAIOILEH JTMH3E.

[Tonydenue uzobpaxkeHuii ¢ momoiibo JuH3. [IpuHiun aeiictBus Goroannapara,
MUKPOCKOIIa U Tejeckona. Mojens riasa.

Paznoxenue 6emoro cBeTa B CIEKTP.

[Tomyuyenue Genoro cBeTa mpH CI0KEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnvie padomot u onvimel.

UccnegoBanne 3aBUCUMOCTH YIJIa OTPa)XE€HUS CBETOBOrO Jyya OT YIUIa
naJIeHuUs.

N3ydenne xapakTepuCTUK U300pakeHUs MpeMeTa B INIOCKOM 3epKaJie.
UccnenoBanre 3aBUCUMOCTH yria MPEIOMJICHUS CBETOBOTO Jiyya OT yria
MaJICHNs Ha TPAHUIIE «BO3yX—CTEKIIO».

[Tomygyenune n300pakeHM ¢ MTOMOIIBIO0 COOMPAIOIIEH TUH3HI.

Onpenenenne (HOKYCHOTO pPACCTOSHUST W ONTHYECKON CHUJIBI COOMpAroIIen
JIUH3BI.

OnpITHI MO Pa370KEHUIO OEJIOT0 CBETA B CHEKT.

OnpITEI 1O BOCHPHUSATHIO 1BETA MPEIMETOB TMpHU HUX HAOMIOACHUM Yepe3
[IBETOBbIE (PUIILTPHI.

Paznen 12. KBanToBble siBJIeHUs.
OmneiTel Pezepdopna u minanerapuas mojiens aroma. Mogens atoma bopa.
Hcnyckanue u norsiouenue ceeta atoMoM. KBaHThI. JIMHENYaThIe CIIEKTPHI.
PannoaktuBHocth. Anbda-, Oera- u ramma-uznyudenus. CtpoeHue
aToMHOro siapa. Hykiionnas Mogens aToMHOTO sipa. M3oronsl. PagnoakTuBHbIE
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npeBpaiieHusd. [lepuoa nonypacnaga aTOMHBIX sIAEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsiI0BOrO U MACCOBOI'O YMCEN.
DHeprus CBsI3W aTrOMHBIX saep. CBs3b Macchl U 3Hepruu. Peakuuum cuHTe3a u
nenenus sgep. Uctounuku sneprun CostHIa U 3BE3 .

AnepHas sHepreruka. JleHCTBUS paguOAKTUBHBIX W3JIyYCHUN Ha YKUBBIE
OpraHU3MBI.

Jlemoncmpauuu.

CrekTpbl U3JTy4YEHUS U MTOTJIOIICHUS.

CrekTpsbl pa3IuyHbIX Ta30B.

CnekTtp BoJiopo/ia.

Hab6mronenue TpekoB B kamepe Bunbcona.

Pabora cuéTurka HOHH3UPYIOMINUX U3TYUYSHHH.

Perucrpanus n3nydeHus MpUPOHBIX MUHEPAJIOB U TPOTYKTOB.

Jlabopamopnwie padomot u onvimol.

HaOnroienue CIionIHbIX U IMHEMYAThIX CIIEKTPOB U3TyUYEHUS.

UccnenoBanue TpekoB: U3MEPEHUE SHEPTUU YaCTHUIIBI IO TOPMO3HOMY ITyTH (110
dboTorpadusim).

N3mepenne pagnoakTuBHOTO (oHA.

IToBTOPHTEILHO-00001AIOIMIA MOAYJIb.

[ToBTOpUTEILHO--00001IAIOIIU I MOJYJ1b MpEIHA3HAYECH JUIsL
CUCTEMATU3allMM M OO0OOIIEHWS MPEAMETHOrO COJEpKaHUS U OIbITa
JesITeIbHOCTH, TPUOOPETEHHOTO MPU U3YYEHUU BCEro Kypca (U3MKH, a TaKKe
JUI MOJATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHYy MO (U3MKE IS
oOy4Jaromuxcs, BBIOPABIIMX ATOT Y4eOHBIN MpeIMET.

[Ipu n3yyeHuu JaHHOTO MOAYJISl PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUJIbI
JESITENbHOCTH, HA OCHOBE KOTOPBIX 00ECTIeYMBAETCS TOCTUKEHUE MPEAMETHBIX
U METallpeIMETHBIX IUIAHUPYEMBIX pe3yJlbTaToB o00yuyeHus, (opMupyercs
€CTECTBEHHOHAY4YHas FPAMOTHOCTh: OCBOCHHE HAYYHBIX METO/I0B UCCIEAOBaHUS
ABJICHU MPUPOJBI U TEXHUKH, OBJIAJCHHE YMEHUSMU OOBACHATH (PU3MUECKUE
ABJICHUSI, TPUMEHSAS IOJYYEHHbIE 3HAaHWS, pelaTh 3a7adyd, B TOM YHCIIE
KaueCTBEHHBIE U KCIIEPUMEHTAJIbHBIC.

[IpyHUMNIUAIBHO  JEATEIBHOCTHBIM  XapakTep  JAaHHOIO  pasjelna
peanusyercs 3a CU€T TOro, 4TO 00yYaroUIMecs: BHITOIHSIIOT 3aaHus], B KOTOPBIX
UM IIpeJiaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAaHUW pACIIO3HABaTh M HAYYHO OOBSCHITH
¢duznueckue BICHUS B OKPY KaIOLIEe NpUpoJie U MOBCEAHEBHOMN )KU3HH;

UCII0JIb30BaTh HAY4YHbIE METO/bl MCCIIeOBaHUS (U3HUYECKUX SIBICHUH, B
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TOM YHCJIC IJIA ITPOBCPKHU T'MIIOTE3 U ITOJIYUYCHHA TCOPECTUICCKUX BBIBOJOB,
OOBSICHSITH HAay4YHBIC OCHOBBI HanOoJIee BaKHBIX I[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX
TGXHOHOFHﬁ, HaImpumep, IMPAKTUYICCKOTIO HCIIOJIBb30BaHUA Ppa3JIMIHbIX

HNCTOYHHUKOB SHCPIrMM Ha OCHOBC 3dKOHAa IIPCBPAIICHHA M COXPAHCHHA BCCX
HN3BCCTHBIX BUAOB SHCPI'UH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
IO ®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

N3ydenne ¢u3nku Ha ypOBHE OCHOBHOTO o00mero oOpa3oBaHUs
HAIPABJIICHO Ha JOCTH)KCHHME JMYHOCTHBIX, METAIPEIMETHBIX U IPEIMETHBIX
00pa3oBaTeIbHbIX PE3YIbTATOB.

B pesynbrare wu3ydeHus GuU3MKM Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus y oOyyatroierocst 0yayT c(pOpMHUPOBAHBI CIAEAYIOLINE JTUYHOCTHBIE
pEe3yJbTaThl B YACTHU:

1) naTpHOTHYECKOT0 BOCIHUTAHUS:

— NPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUMCKOU
¢duznuecKoil HayKu;

— LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:KIaHCKOr0 M AYXOBHO-HPABCTBEHHOI0 BOCIHMTAHMSA:

— F'OTOBHOCTb K aKTUBHOMY y4YacCTHIO B 00CYK/JIEHUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM NMPUMEHEHHEM JOCTHUKEHUU
(du3uku;

— OCO3HAaHHE BAXXKHOCTH MOPAJIbHO--3TUYECKUX NPUHUUIIOB B AECATEIBHOCTU
YYEHOT0;

3) 3CTeTHYECKOr0 BOCIIUTAHUSA:

— BOCIIPHUATHE 3CTETUYECKUX KauyecTB (PU3MUECKOW HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TIO3HAHMS:

— OCO3HaHME LEHHOCTH (U3NYECKOM HayKM Kak MOLIHOIO HMHCTPYMEHTa
[I03HAHKUSI MHUPA, OCHOBBI PAa3BUTHUS TEXHOJIOTWH, BAaXHEUIIEH COCTABJIAIOLIECH
KYJbTYpBI;

— pa3BUTHE Hay4YHOW JI0OO3HATENBHOCTH, MHTEpEca K HCCIeA0BaTENIbCKOM
NEATENBHOCTH;

S) ¢opmMupoBaHusi  KyJAbTYpbl  3I0POBbS M  IMOLUMOHAJIBHOIO
Os1aromoJryyus:

— OCO3HaHME LEHHOCTH Oe3omacHOro oOpa3a JKM3HHM B COBPEMEHHOM
TE€XHOJIOTMYECKOM MHUpPE, BaXXKHOCTU IMpaBWil 0O€30IacHOro IOBEACHHS Ha
TpaHCIIOPTE, HAa JOpOrax, ¢ JJIEKTPUUECKUM M TEIJIOBBIM O0OpYIOBAaHUEM B
JOMAILIHUX YCIIOBUSX;

— c(opMHpOBaHHOCTh HaBbIKa peQUIEKCUHM, NPU3HAHHWE CBOEro IpaBa Ha
OLIMOKY U TaKOTO K€ IIpaBa y APyroro 4eioBeKa;

6) Tpy10BOI0 BOCIUTAHMS:

— AKTHMBHOC Y4YaCTUC B PCHICHHU IPAKTUYCCKUX 3alaad (B paMKax CEMbH,
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o0pa3zoBaTeILHON OpraHu3aIuy, TOpo/ia, Kpas) TEXHOJIOTHYECKON U COLIMATBbHOM
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIE U (PU3NYECKUX 3HAHUI;

— UHTEPEC K MPAKTUYECKOMY U3YyUYEHUIO Mpodecchil, CBI3aHHBIX C (PUUKOIA;

7) IKOJOrH4€eCKOr0 BOCHMTAHUSA:

— OpHWCHTaus Ha TpPUMEHEHHE (U3MUECKUX 3HAHWUU A pEelieHus 3a1ad B
00JIaCTH OKpYXalolel Cpenbl, IUIAHUPOBAaHUS TIOCTYIIKOB W OICHKA WX
BO3MOYKHBIX ITOCIIEICTBUU JIJIL OKPYKAIOLIEN CPEbI;

— OCO3HaHHE TJI00AJIBHOTO XapakTepa 3KOJIOTHYSCKHX IMPOoOJIeM M IyTed uX
pelIeHus;

8) amantauuMu K M3MEHAWIIMMCH YCJIOBUSAM COLUMAJBLHOW M NPHPOAHOU
cpeabl:

— TOTPEOHOCTh BO B3aWMOJICCTBUU TMPU BBHINIOJHEHUW UCCIACIOBAHUM U
MPOEKTOB (PU3NYECKOUN HAMIPABIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSM JAPYTHX;
— TOBBIIICHHE YPOBHS CBOEHM KOMIIETEHTHOCTH YEpe3 MPAKTHUYECKYIO
NeSTEIbHOCTD;

— OTpeOHOCTh B (JOPMHUPOBAHUN HOBBIX 3HAHUM, B TOM 4KCIie (HOPMYJIUPOBATH
UJIeU, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTAX U SBICHUSX;

— OCO3HaHME JIePUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00J1aCTH
buzuky;

— IUIAHUPOBAaHUE CBOETO PAa3BUTHS B MPUOOPETEHUH HOBBIX (DU3UICCKUX
3HAHUM;

— CTpEMJICHUE aHAJIM3UPOBATh U BBISBIISITH B3aUMOCBSI3U MIPUPOJIbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

— OLIEHKA CBOMX JIEMCTBUH C Y4Y€TOM BJMSHHUS Ha OKPYKAIOIIYI Cpeny,
BO3MOKHBIX TJI00QJIBHBIX IOCJICACTBHIA.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbrare ocBoeHusi mporpamMmbl 1o (GU3MKE HA YPOBHE OCHOBHOTO
obmero  oOpazoBanus y  oOyuwawmerocs  OyayT  chOpMHUPOBaHBI
MeTarnpeIMeTHbIe pe3yabTaThl, BKJTFOYAIOTITHE MI03HABATEIbHBIC
YHUBEpPCAIbHBIC y4eOHBIC JEHCTBUS, KOMMYHUKATHBHBIC yHUBEPCAIbHBIC
y4eOHbIE ICUCTBUS, PETYJIATUBHBIC YHUBEPCATbHBIC YICOHBIE TCUCTBUS.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE JeHCTBUS

Ba3oBnle Jornueckue 1eMCTBUA:
BBISIBIISITH M XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKH OOBEKTOB (SIBJIICHHM );
yCTaHABJIWBATh CYIIECTBCHHBIM NPH3HAK KiIacCU(PHUKAIlMA, OCHOBAaHMS IS
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0000I1IeHNS U CpaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHUS B paccMaTpUBaeMbIX (hakTax,
JTAHHBIX U HAOJIOICHUSIX, OTHOCAIINUXCS K (PH3NIECKUM SIBIICHUSIM;

BBISIBIISITH IPUYHNHHO--CIIEJCTBEHHBIC CBS3U MPU U3YyUYECHUN (PU3UUECKUX SIBJICHUI
U TPOIIECCOB, JIEAaTh BHIBOJIBI C UCTIOIB30BAHUEM JEAYKTUBHBIX U UHTyKTUBHBIX
YMO3aKTFOYCHNU, BBIIBUTATh TUTIOTE3BI O B3AUMOCBSI3AX PU3NICCKUX BEITUIHH;
CaMOCTOSATEIILHO BBIOMpATh CIOCOO pelIeHHus] y4eOHOW (U3MUECKOW 3a1ayu
(cpaBHEHME HECKOJLKMX BAPUAHTOB PEIICHMS, BRIOOP HarbOoIee MOAXOASIIETO C
y4ETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPUEB).

Bba3oBbie ucciienoBare/ibCcKue 1eUCTBUS:
MCITI0JIB30BATh BOIIPOCHI KaK MCCIIC0BATEIIbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJIUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOMXHBIH
(U3UYECKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCIS0BAHNE (PU3HIECCKOTO SBICHUS,
OIICHHBATh HA IPUMEHUMOCTh U JOCTOBEPHOCTH MH(GOPMAIIHIO, TIOTYICHHYIO B
XO/I€ UCCIICIOBAHMS M DKCIICPUMECHTA;
CaMOCTOATENHFHO (OPMYITUPOBATh OOOOIIEHUS ¥ BBIBOJABI IO pe3yJbTaTaM
IIPOBEIEHHOTO HAOIIOCHUS, OIIBITA, HCCIICIOBAHUS,
MIPOTHO3UPOBATh BO3MOXKHOE JalIbHEHIIIEe pa3BUTHE (PU3MUECKUX MPOIIECCOB, a
TaK)X€ BBIIBUTATHh MPEANOJOKECHUS 00 WX Pa3BUTHH B HOBBIX YCJIOBHSX U
KOHTEKCTaX.

Pabora ¢ undopmanueii:
NPUMEHATD Pa3JInYHbIE METOAbI, HUHCTPYMEHTBI U 3aIIPOCHI IIPH MTOUCKE U 0TOOpE
uHbOpMallMM WIM JaHHBIX C Y4€TOM NpPEJIOKEHHOW ydeOHOM Qu3nmdeckont
3aJlauu;
aHaAJIM3UpPOBaTh, CHUCTEMATU3UPOBATh M HHTEPIPETHPOBATH HH(POpPMALIHIO
pa3IMYHBIX BUAOB U (OPM IIPE/ICTABICHHUS;
CaMOCTOSITENILHO BEIOMPATh ONTUMANIbHYIO (POpMY MpeCcTaBlIeHUsT HH(OpMaLUn
U WUIIOCTPUPOBATH pellaeMble 3a7aud HECIOKHBIMH CXEMaMHM, JIuarpaMmMaMy,
MHOM rpauKoi U UX KOMOMHALIUSIMHU.

KoMmMyHuKaTHBHBIE YHHBEpPCcAJIbHbIE yUeOHbIe 1eliCTBUA:

B X0JIe 00CYKJeHus1 y4eOHOTro MaTtepuaia, pe3yJbTaToB J1abopaTOpHBIX paboT U
MIPOEKTOB 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYKT1aeMOi TEMbI M BBICKA3bIBATh
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UJieH, HalleJICHHbIC Ha PEIleHUE 3a/1aud U TMOoJJiepKaHue OJiaroKeaaTebHOCTU
OOIIIECHH,

COTIOCTAaBIISATh CBOM CYXKJICHHS C CYXXIEHUSMH APYTHMX YYaCTHUKOB JUANIOra,
oOHapyKUBaTh Pa3IMUME U CXOJCTBO MO3UIUH;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

nyOJMYHO TPEJCTABIATh PE3YJbTAThl BBIOJIHEHHOTO (PU3UYECKOrO OIbITa
(3KCIiepuMeHTa, UCCIeI0BaHus, IPOEKTA);

MOHMUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM W HWHAMBUIYaJIbHOU
paboThI MPU PEIICHUH KOHKPETHOM (PU3NYECKO TPOOIeMBbl;

MPUHUMATH 1IEJIM COBMECTHOM JIESITEIHbHOCTH, OPTaHU30BbIBAThH JIEUCTBUSA T10 €&
JOCTHKEHUIO: pachpeAessiTh PoJid, OO0CYXJAaTh TMPOIECChl U PE3YJbTaThI
COBMECTHOM pabOoThl, 0000111aTh MHEHUS HECKOJIBKHX JIIOJIEH;

BBITIOJIHATh CBOIO YacTh pPabOThI, JOCTUTAash KAueCTBEHHOrO pe3yJibTara 0
CBOCMY HAIIPABJICHUIO W KOOPJIWHUPYS CBOM JCHCTBUS C APYTHMMH YJICHAMHU
KOMaH/IbI;

OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OONIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITUPOBAHHBIM YUAaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHUBEpPCAJbHbIE y4eOHbIE eiicCTBUS

Camoopranuzanms:
BBISIBJIATH TIPOOJIEMBI B JKM3HCHHBIX M YYCOHBIX CHUTYAIHsIX, TPEOYIOMUX IS
pereHus GU3NIECKUX 3HAHUM;
OPUCHTHPOBATHCA B Pa3NUYHBIX  TOAXOJaX  MPUHATUS  PEIICHUHN
(MHAMBUAYATBHOE, IPUHATUE PEIICHUS B TPYIIE, IPUHATHE PEIICHUN TPYIIION);
CaMOCTOSATEIILHO COCTABIATH aJITOPUTM PEIICHHS (PU3UICCKOM 3a/1a4u WU TIIaHa
HCCJICIOBAHMS C YIETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh MpeJiaraéMble BapUaHThl PEIICHH;
JIeNaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPO/Ib, SMOLUUOHAIbHbI MHTEJIEKT:
JaBaTh aJICKBAaTHYIO OIIEHKY CUTYaIlMH U MpeaiaraTh MjiaH €€ U3MEHEHHUS;
OOBSCHATH MIPUYUHBI JIOCTUKEHUS (HemoCTUXKEeHUs) PE3YJIbTATOB
NESATEeNbHOCTU, JaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY;
BHOCUTH KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBIMOJIHEHUS
(bU3UYECKOr0 MCCIIEIOBAHUS WJIM MPOEKTAa) HA OCHOBE HOBBIX OOCTOSITEILCTB,
W3MCHHBIINXCS CUTYaIlUi, YCTAHOBIIEHHBIX OMMMOOK, BOSHUKIIINX TPYIHOCTEH;
OIICHUBATh COOTBETCTBHE PE3YJIbTATa LIEJIHN U YCIOBUSIM;

CTaBHUThL CceOs Ha MECTO APYroro 4CjaoBCKa B XOJIC CIIOpa HIIHN JUCKYCCHUU Ha
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Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYIroro;
IIpU3HaBaTh CBOE MPABO Ha OUIMOKY MpU PElIeHUH (PU3UYECKUX 3a7ad WU B
YTBEPKIACHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO IPYTOro.

NPEAMETHBIE PE3YJIbTATDBI

K koniy oOyuenuss B 7 Kjacce mpeaMeTHbIC pe3yJbTaThl Ha 6a30BOM

YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0OYHAIOIIUXCSI YMEHUMN:
UCIIOJIb30BaTh MOHATHUS: (U3NYECKUE U XUMUUYECKUE SIBJICHUSI, HAOIIO/ICHHE,
OKCIIEPUMEHT, MOJENb, THIOTE3a, EAWHHIBI (U3UUECKUX BEJIMYMH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSHUSA BellecTBa (TBEPIOE, )KUIKOE, Ta3000pa3HOE),
MEXaHUYeCcKoe JBUXKEHUE (PaBHOMEpPHOE, HEPABHOMEPHOE, MPSMOJIMHEIHOE),
TpaeKTopusi, paBHOACHCTBYOIIas cuia, nedopmarius (yrnpyras, miactTudeckas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;
paznuyath sBiueHus (auddysus, TEIIOBOE MBM)KCHHE YAaCTUI[ BEIIECTBa,
PaBHOMEPHOE JIBH>KECHUE, HEpPAaBHOMEPHOE IBUKEHHUE, WHEepUHs,
B3aUMOJICICTBUE TEJI, PABHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OCHIO
BpallleHus, Tepeaada JaBieHUs TBEPABIMU TeIaMU, KUAKOCTIMHU W Ta3amu,
aTMoc(epHOe aBjieHuE, IIJIaBaHUE TeJl, MPEBPAILCHUS MEXaHUUECKON IHEPIUn)
0 ONHCAHWID MX XapaKTePHbIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NYECKOE SBICHUE;
pacrio3HaBaTh MPOSIBICHUE U3YyYCHHBIX (DU3NUYECKUX SBJICHUN B OKPYKAIOIIEM
MUpe, B TOM uuclie (pu3nueckue sSBJICHUS B MPUPOJE: MPUMEPHI ABUKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMH B )KMBOW M HEKMUBOU MPUPOJIE, AEUCTBUE CUIIBI TPEHUS
B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOCPEPHOTO JABJICHUS HA KUBOW OPraHH3M,
IUTaBaHUE PBIO, phIUark B TeJe YEIOBEKa, IIPU ITOM MEPEBOJIUTh MPAKTUUECKYIO
3a/1a4y B YU4e€OHYI0, BBIACISIThH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH ) PUBHUECKUX
SIBIICHUI;
ONUCHIBATh HM3YUYCHHbIC CBOWCTBA TeJl U (PU3UYECKUE SIBJICHUS, HCIOJIb3YS
dusnueckne BeTUYMHBI (Macca, 00bEM, TUIOTHOCTH BEIECTBA, BPEMs, IMYTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC Teja, CUjia
TpeHus, AaBjeHue (TBEPAOrO Tela, >KUAKOCTH, ras3a), BHITAJKUBAOIIAS CHIIA,
MexaHuuyeckasi paboTa, MOITHOCTh, IJIEYO CUJIbI, MOMEHT CHJIbI, KO3(P(HUIIMEHT
MOJIE3HOI'O JICCTBUSI MEXAHU3MOB, KHHETHUYECKAas M MOTEHUHUAJIbHAS SHEPrus),
IpU OINKCAaHWU TPABUIBLHO TPAKTOBATh (PU3MUECKHI CMBICI HCIOJIb3yEeMbIX
BEJIMYMH, MX OO0O3HAYEHUS U E€IUHUIIBI (PUINYECKUX BEIUYUH, HAXOIUTh
dbopMyIibl, CBS3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIUYUHY C JIPYyTHUMHU
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BEJIMYMHAMH, CTPOUTHh Tpa@UKU H3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH;

XapaKkTepU30BaTh CBOMCTBA TeJl, PU3UUECKHUE SBJICHUS U MPOLIECCHI, UCIOJIb3YS
IpaBujia CIOXKEHUS CHII (BIOJIb OJHOU ImpsiMoii), 3akoH ['yka, 3akoH [lackans,
3aKOH Apxumesa, MPaBWJIO paBHOBECHs pbryara (0J0Ka), «30J0TOE MPaBUIIO»
MEXaHUKH, 3aKOH COXpPAHEHUS MEXAHMYECKOW HHEpruu, MNpU 3TOM JaBaTh
CIIOBECHYI0 (OpPMYJIMPOBKY 3aKOHAa M 3alUChIBaThb €ro MaTeMaTH4eCcKoe
BBIPAXKCHMUE;

OOBSACHATHh (PU3NYECKHE SIBJICHUS, IPOLECCH U CBOICTBA TEJ, B TOM YHUCJE U B
KOHTEKCTE€ CHUTyalUid MPAaKTHKO-OPUEHTUPOBAHHOIO XapaKkTepa: BbIABIATH
MPUYUHHO--CIIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE M3 1—2 IJIOTHYECKUX
maroB C omopoi Ha 1-2 WH3yYEHHBIX CBOWCTBA (DUIUYECKUX SBIICHUIA,
(Gu3MUECKNX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemarb pacy€éTHble 3a7adu B 1—2 neicTBUS, UCHOJB3Yys 3aKOHBI U (HOPMYJIbI,
CBSI3BIBAIOIIME (PU3MYECKUE BEIMYHMHBI: HAa OCHOBE aHAIMW3a YCIOBUS 3ajauu
3aIMMChIBaTh KPATKOE YCIIOBUE, MTOACTABIATh (PU3NUECKUE BETUUYUHBI B (POPMYJIbI
U TMPOBOJUTH PACUETHI, HAXOJUTh CHPABOYHBIE JaHHBIE, HEOOXOIUMBIE ISt
pelieHusl 3aJay, OUEHMBATh PEAJTUCTUYHOCTh MOJYYEHHOM (Pu3nyeckon
BEJINYMHBL;

pacrno3HaBarh MpoOIeMbl, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIM (PU3UIECKUX
METOJIOB, B OIIMCAHUU MCCIIEIOBAHMS BBIIEIATH IIPOBEPSIEMOE MPEATION0KECHHE
(rumotesy), pa3inyaTh U HHTEPIPETUPOBATH MOJIYUEHHBIN pe3yIbTaT, HAXOAUTh
OLIMOKH B XO/I€ ONBITA, J€NATh BBIBOJIBI 10 €r0 PE3YJIbTATAM;

MPOBOJIUTH OMBITHI TIO HAOMIOMACHHUIO (PU3NYECKUX SIBICHUN WM (DU3NIECKUX
CBOMCTB Tei: (HOpPMYyJIHPOBATh MPOBEPSEMbIE MPEANONOKEHUs, COOUpaTh
YCTaHOBKY M3 IMPEAJIOKEHHOr0 O0OpYJOBaHUS, 3alUCBHIBATH XOJ ONbITA U
bopMyIIUpOBaTH BHIBOJIHI,

BBINIOJIHATh MPSMbIE U3MEPEHUS] PACCTOSHMS, BPEMEHH, MacChl Teja, 00bEMa,
CHJIbI U TEMIIEpaTyphl C UCIOIB30BAHUEM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB,
3alMChIBaTh IOKa3aHUs NpUOOpOB ¢ ydyé€ToM 3aJaHHOM  aOCOIHOTHOU
IIOIPEIIHOCTHA U3MEPEHUN;

MIPOBOJIUTh MCCIIEJOBAHUE 3aBUCUMOCTU OJHOW (PM3MUECKON BETUYHMHBI OT
OpYrod ¢ HCIOJb30BAHUEM IMPSAMBIX HM3MEpPEHUN (3aBUCUMOCTH IYTH
PAaBHOMEPHO JABWXKYILErocs TeJla OT BPEMEHMW JIBH)KEHHs Tela, CHIIbl TPEHUS
CKOJIbKEHUSI OT Beca Teja, KadecTBa OOpabOTKM IOBEPXHOCTEH Ten u
HE3aBUCUMOCTH CHJIBI TPEHHSI OT IUIOLIAAM CONPUKOCHOBEHHUS TEJ, CHJIbI
YOPYTrOCTH OT YJUIMHEHHWS! TPY>KHUHBI, BBITAIKUBAIOIIEH CHIBI OT 00OBEMa
MOTPY>KEHHOW YaCTH TeJla U OT IJIOTHOCTU >KHJKOCTH, €€ HE3aBUCUMOCTH OT
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IUIOTHOCTU TeNa, OT TJyOWHBI, HAa KOTOPYIO MOTPY>KEHO TeNo, YCIOBUU
IUIaBaHMUS TeN, YCJIOBHM paBHOBECHUS phluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM y4E€OHOTO MCCIIENOBaHUsA, COOMPATh YCTAHOBKY U BBINOJHATH
U3MEPEHUs, CcJenys TNpeAsIOKEHHOMY IUlaHy, (HUKCHpPOBATh PpPe3yJIbTaThl
MOJTyYEHHOW 3aBUCUMOCTH (PM3MUYECKUX BEJIMYMH B BHJIE TNPEIJIOKCHHBIX
TabnuIl ¥ rpauKoB, J€JIaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIEAOBAHUS;
MPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIMUYMH (IUIOTHOCTh BEUIECTBA
KUJKOCTH U TBEPJIOIO TeJla, CHJIA TPEHUS CKOJIBKECHHS, JaBJICHUE BO3/1YyXa,
BBITAJIKMBAIOIIAsl CHJIA, JEHCTBYIOIIAs HA IMOrPYXEHHOE B KUAKOCTH TEIO,
KO3 PUIMEHT MOJIE3HOTO NEUCTBUSL ~ MPOCTBIX MEXaHW3MOB), cienys
NPENJOKEHHOW HHCTPYKIMU: TPU BBINOJHEHUH H3MEpPEHUM coOupath
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCISATH 3HAYEHUE UCKOMOM BEJIMYHHBL;
coOII0IaTh MpaBUjia TEXHUKH O€30MacHOCTH MpH paboTe ¢ 1ab0paTOPHBIM
o0opyoBaHUEM;

yKa3bIBaTh MPUHIIMIBI JEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETp, JAMHAMOMETp, COOOIIAIOIIMecss COCyabl, OapoMmeTp, pblyar,
MOJIBM>KHBIN U HETMOJIBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKkTepru30BaTh MPUHILUINBI JEHCTBUS M3YUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX ONMHUCAHUS (B TOM YHUCJE: MOJUIUITHUKU, YCTPONUCTBO
BOJIONIPOBO/IA, TUAPABINYECKHM IMpPECC, MAaHOMETpP, BBICOTOMEP, MOPIIHEBON
HAcCoOC, apeoMEeTp), MCMOJb3ysd 3HaHUS O CBOWCTBaX (PU3MYECKUX SIBJICHUU U
HE00X0ANMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJANTHh MPUMEPHI (HAXOAWTHh WH(OPMAIUIO O MPUMEPAX) MPAKTHIECKOTO
MCIOJB30BaHus (PU3MUECKUX 3HAHUN B TIOBCETHEBHOM XKM3HU AJIs 0OecTieueHUs
0€301acCHOCTH MPU OOPAIICHUHU C TPUOOpPaMU U TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUsl 370pOBbS W COOJIOJEHUS HOPM HKOJIOTMYECKOTO IOBEICHUS B
OKpYXaroUIen Cpeie;

OCYUIECTBJIATH OTOOP UCTOYHUKOB MH(popManuu B UHTepHETE B COOTBETCTBHUH C
3aJIaHHBIM TIOMCKOBBIM 3alIpOCOM, Ha OCHOBE MMEIOIIMUXCS 3HAHUM U IMyTEM
CpPaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIJCIATH HHGOPMALINIO, KOTOPAS SIBISIETCS
MPOTUBOPEYUBOUN MIIK MOXKET ObITh HETOCTOBEPHOM;

MCIOJIb30BaTh TMpPHU BBINIOJHEHUU YUYEOHBIX 3a/laHui HayYHO--TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpP)KAaHUS, CIPABOYHBIE MAaTepUalbl, PECYpPChI
cetu  WHTepHeT, BIageTh  NpUEMaMH  KOHCIIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus HH(POPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBIE KpaTKWE MHUCbMEHHBbIE U YCTHBIE COOOIIECHHS Ha
OCHOBE 2—3 MCTOYHHUKOB UH(POPMALIMH (PUZNYECKOTO COACPIKAHUS, B TOM YUCIIE
myOJIMYHO JeNaTh KpaTKUe COOOIICHHS O Pe3yJIbTaTax MPOSKTOB WM YUEOHBIX
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UCCJIEAOBAaHUN, NP 3TOM TI'PAMOTHO HCIIOJb30BaTh W3YYEHHBIM NOHSATUHHBIN
anmapar Kypca (GU3MKd, COMPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIINEH;

IpU  BBIMOJHEHUW YYEOHBIX TMPOEKTOB U HCCIECIOBAHUNA PpaCHpenelsiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABICHHBIMU 3a/1a4aMH, CJIECIUTD 32
BBITIOJTHEHUEM TUIaHa JIEUCTBUM, aJIeKBaTHO OIICHMBAaTh COOCTBEHHBIN BKJIAJ B
NEATENbHOCTh TPYIIbI, BBICTpAaMBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBUE,
YUYUTHIBAsE MHEHUE OKPYKAIOIIUX.

K koHiy obyuenuss B 8 kiacce npeameTHbIe pe3yJsibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIMUXCS YMEHUM:
WCIIOJB30BaTh TMOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JABUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHHS BEIIECTBA, KPUCTAIIIMYECKUE U
amop(HbBIE Tela, HACBHIIIEHHBIM U HEHACHIIIEHHBIN Map, BIAXHOCTh BO3IyXa,
TeMIlepaTypa, BHYTPEHHSSI DHEpPrus, TEIUIOBOM JBUTATENb, 3JIEMEHTAPHBIN
ANEKTPUUYECKUN 3apsifl, DJIEKTPUUYECKOE MOJie, MPOBOAHUKU U JUIJICKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;
paznuyaTh SBJICHHsS (TEIJIOBOE pACIIMPEHUE M CXKaThe, TerJionepeaaya,
TEIUIOBOE pPaBHOBECHE, CMadyMBaHHWE, KaNWJUISIPHBIC SIBJICHUSA, WCIIapEHUE,
KOHJICHCAIIMs, TIUIABJICHUE, KpUCTAUIM3anus (OTBEpJACBaHUE), KUIICHHE,
Teronepeaaya (TEIIONPOBOHOCTb, KOHBEKIIMS, WM3JIYyUYCHHE), DJICKTpU3aIus
TeJ, B3aUMOJICMCTBUE 3apAJNIOB, ACHCTBUS BJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJCHCTBUE MAarHUTOB, JCHCTBHE MAarHUTHOTO TMOJS Ha
MPOBOAHUK C TOKOM, OJJICKTPOMAarHuWTHas WHAYKIMS) TI0 ONHCAHUI0 HUX
XapaKTEePHBIX CBOWCTB W HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
¢dusnueckoe SIBICHUE;
pacrio3HaBaTh MPOSIBIICHUE U3YUYCHHBIX (DU3NUYECKUX SBJICHUN B OKPYKAIOIIEM
MUpE, B TOM YHCIie (U3NUECKHE SIBICHUS B IPUPOJIC: TTOBEPXHOCTHOE HATSKECHUE
U KalWJUISIPHBIE SIBIEHUS B IPUPOJE, KPUCTAILIBI B IpUpoie, n3nyueHue ConHia,
3aMep3aHue BOAOEMOB, MOPCKHUE Opu3bl, 0Opa3oBaHUE POCHI, TyMaHa, HHes,
CHEra, JJIEKTpUYECKue sBJIEHUSA B armocdepe, OICKTPUUECTBO KHUBBIX
OpraHU3MOB, MATHUTHOE T0JI€ 3eMJIH, Ipeiid MOITFOCOB, POIb MATHUTHOTO OIS
IUISL )KA3HU Ha 3emMiie, MOJIIPHOE CUSTHUE, TIPU 3TOM NEPEBOAUTH MPAKTUYECKYIO
3a/1a4y B y4eOHYI0, BBIACISITh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3UIECKUX
SIBJICHUI;

OMUCHIBATh HU3YUYEHHbIC CBOMCTBA Tel W (PU3UYECKUE SIBICHUS, HCIOIb3YS
dusnueckre BENMYUHBI (TeMIeparypa, BHYTPEHHSISI DHEPTUs, KOJIUYECTBO
TEIJIOThI, YJI€JIbHASI TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAas TEIJIOTAa IJIABJICHMUS,
yAelbHasl TEIioTa MapooOpa3oBaHus, yjAelibHas TEIIOTa CrOpaHHs TOILUIMBA,
KOd(PGULMEHT TOJIE3HOTO JIEUCTBUS TEIJIOBOW MAIIMHBI, OTHOCUTEJIbHAS
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BJIQKHOCTh BO3[yXa, OJJICKTPUYECKUH 3apsijl, CWJIa TOKa, OJJIEKTPUUYECKOE
HamnpsOKEHUE,  CONPOTUBJICHHE  MPOBOJHHUKA,  YJIEIbHOE  COIMpPOTHUBIICHUE
BELIECTBa, paboTa M MOIIHOCTb JJIEKTPUYECKOTO0 TOKa), NpU ONUCAHUU
MPAaBWJIBHO TPaKTOBaTh  (PU3WMYECKU CMBICT  HCHOJB3YEMBIX  BEIUYHH,
0003HAYECHUS ¥ €IUHUIIBI (DU3MYECKUX BEIWYUH, HAXOAWTHh (OPMYIIBI,
CBSI3BIBAIOIIME JaHHYIO (DU3MYECKYI0 BEJIMYHHY C APYTUMH BEJIUYMHAMM,
CTPOUTH TpaprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepH30BaTh CBOMCTBA Tell, GU3NUYECKUE SIBJICHUS U MTPOLIECCHI, UCTIONIb3YS
OCHOBHBIE€ IIOJIOKEHUSI MOJIEKYJSIPHO--KHHETUYECKOM TEOpUH  CTPOECHUS
BEILECTBA, NPUHLUII CYIIEPIO3ULIMH T0JIEH (Ha KaYECTBEHHOM YPOBHE), 3aKOH
coXpaHeHHs 3apsjaa, 3akoH OMa st yyacTka 1enu, 3akoH [[xoyns—Jlenua,
3aKOH COXPaHEHWsl SHEPruu, MpPU ATOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aIIUCBhIBaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBACHATH (hU3HUECKHE MPOIIECCH U CBOWCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTYalui IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITD
MPUYUHHO-CJIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JOTHYECKHX
maroB ¢ omnopoid Ha |—2 uW3y4yeHHBIX CBOWMCTBA (DU3UUECKUX SIBJICHUU,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIC 3a/1auu B 2—3 JEUCTBUS, MCTOJB3YS 3aKOHBI U (DOPMYIIHI,
CBsI3BbIBAIONINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a YCIOBUS 3a/Jayu
3aMMChIBATh KPATKOE YCIIOBUE, BBISBJIATH HEJIOCTATOK JAHHBIX JUJIS pELICHUs
3a/laud, BBIOMpATh 3aKOHBI U (OpPMysbl, HEOOXOAUMBIE JUIsI €€ pelIeHus,
OPOBOAUTH pPAacu€Thl W CpPAaBHUBATH IOJyYEHHOE 3HAYEHUE (PUINYECKOU
BEJINYMHBI C U3BECTHBIMU JIAHHBIMH;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PEIIUTH MPU MOMOIIUA (PUINYECKHUX
METOJIOB, HCIIOJIb3Ysl OIHMCAaHHUE WCCIEAOBAHMS, BBIICHATh HPOBEPSEMOE
MPEANoJoKEeHWe,  OIEHUBATh  MPABWIBHOCTh  MOpSAKAa  MPOBEACHUS
UCCJIeI0BAHMUS, JIeTaTh BBIBOJIBI;

MIPOBOJUTH OIBITHI MO HAOIIOACHHUIO (PU3NYECKHUX SIBJICHUN WU (PU3NYECKHUX
CBOMCTB TeJl (KalWISPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUSI BO3[yXa OT €ro
o0BéMa, Temmeparypbl, CKOPOCTH MPOIEcca OCTHIBAHUS W HArpeBaHMs IPHU
U3Jy4eHUH OT LIBETa W3Jydaroliei (morjomaroiieid) mOBEepXHOCTH, CKOPOCThb
UCMIApeHUs] BOABI OT TEMIEPATYphbl KUIAKOCTH M IUIOUIAAM €€ TMOBEPXHOCTH,
ANEKTPU3ALUS TEJI U B3aUMOJACHCTBUE AIEKTPUUECKUX 3apPsII0B, B3AUMOICHCTBHE
MOCTOSIHHBIX MAarHWTOB, BHU3yaju3allus MAarHUTHBIX TMOJEHd TMOCTOSHHBIX
MarHuToOB, JEHCTBUS MAarHUTHOTO MOJsi Ha TMPOBOJHHMK C TOKOM, CBOMCTBa
AIIEKTPOMArHuTa,  CBOWCTBA  AJEKTPOJIBUraTeisi  IMOCTOSHHOTO  TOKA):
dbopMyIMpoBaTh TpPOBEpsiEMbIE MPEANONIOKECHHs, COOMPATh YCTAHOBKY U3
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NPEJI0KEHHOTO0 000pYyIOBaHUSI, OMUCHIBATH XOJ OMNbITa U (HOPMYIUPOBATH
BBIBO/IbI;

BBITIOJIHATh TIPSIMBIE W3MEPEHUS TEMIEPaTyphbl, OTHOCUTEIBHOW BIIA)KHOCTH
BO3/lyXa, CUJIbI TOKA, HAMIPSKEHUSI C UCIIOJIb30BAaHUEM aHAJIOTOBBIX TPUOOPOB U
JTaTINKOB (DU3UYCCKUX BEITMINH, CPABHUBATH PE3yJbTaThl U3MEPEHUN C yUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTh HCCIIEIOBAHUE 3aBUCHMOCTH OJHOW (U3MUECKOW BETUYHHBI OT
JIPYTroi C UCIOJIb30BAHUEM MPSMBIX U3MEPEHHH (3aBUCMMOCThH CONPOTUBIICHUS
MPOBOJAHMKA OT €ro JJIMHBI, TUIOMAAN TOMEPEYHOTO CEYCHHS M yNIEIHHOTO
COTIPOTHUBJICHUS BEIIECTBA MMPOBOIHUKA, CHUJIBI TOKA, UAYIIET0 Yepe3 MPOBOIHHK,
OT HANpPSDKCHHWsT Ha TMPOBOJHUKE, WCCICIOBAHHUE TIOCIEIOBATEIBHOTO U
napajyieIbHOTO COEJUHEHUN TMPOBOJHUKOB): TUIAHMPOBATH HCCIIEIOBAHUE,
coOMpaTh YCTAHOBKY U BBITIOJIHATH H3MEPEHHUS, CIIEIys TPEUI0KCHHOMY TUIaHY,
(UKCUpPOBaTh pE3yJbTAaThl TOJYYCHHONW 3aBUCUMOCTH B BHJAE TaOIUI] U
rpaduKoB, AeIaTh BEIBOABI IO PE3yIbTaTaM UCCIICIOBAHMS,

MPOBOJIUTh KOCBEHHBIE W3MEpeHUs (U3MYECKUX BenuuuH  (yIenapHas
TEMJIOEMKOCTh BEIIECTBA, CONMPOTHUBIIEHHWE NPOBOJHUKA, paboTa WU MOIIHOCTH
ANEKTPUUECKOTO TOKa): TUTAaHUPOBATH MU3MEPCHHUS, coouparthb
OKCIIEPUMCHTAJIBLHYIO YCTAHOBKY, CIIEIys TMPEUIOKECHHON WHCTPYKIIUU, H
BBIYHCIIATH 3HAUCHNE BEITMYNHEI;

coOmIoIaTh TpaBWIa TEXHUKW Oe30macHOCTH TpH pabore ¢ JabopaTOpHBIM
000pyI0BaHUEM;

XapaKTepHU30BaTh MPUHIIMITBI JCHCTBUS M3YYCHHBIX MPUOOPOB M TEXHUUYCCKUX
YCTPOMCTB € OMOPOI Ha MX OMUCAHUS (B TOM YHUCIIE: CUCTEMA OTOIUICHUS JIOMOB,
TUTPOMETP, TTapoBasi TYpOMHA, aMIIEpPMETP, BOJIbTMETP, CUETUNK IIEKTPUISCKOMN
AHEPTUU, dTEKTPOOCBETUTEIbHBIE MPUOOPHI, HATPEBATEIbHBIE YJIEKTPOTPUOOPHI
(mpumepsr), ANEKTPUUECKUE PEeIOXPAHUTENH, AIIEKTPOMATHUT,
DJIEKTPOJIBUTATENIb TOCTOSTHHOTO TOKa), WCIONB3ysl 3HAaHUS O CBOMCTBax
(u3NYECKUX SIBICHUI U HEOOXOAUMBIE (PU3NUYECKHUE 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA U M3MEPUTEIbHBIC MPUOOPHI
0 CXeMaM M CXEMaTHYHBIM PHUCYHKaM (MKHUIKOCTHBIM TEPMOMETp, TEPMOC,
MICUXPOMETpP, THTPOMETP, JBHUTaTEIb BHYTPEHHETO CrOpPaHUs, 3JIEKTPOCKOII,
peocTaT), COCTaBIATh CXEMbl DJCKTPHUECKHUX LEMed ¢ TOCIeI0BaTEIbHBIM U
napayieIbHBIM COCUHEHUEM DJIEMEHTOB, Pa3indas YCJIOBHBIE O0O3HAUCHUS
AJIIEMEHTOB JIEKTPUUYECKUX TIETICH;

OPUBOJUTH NpUMEpPHl (HAXOAUTh HH(OpPMAIMIO O MpPHUMEpPax) MPAKTUYECKOTO
WCIIOJIB30BaHUS (PU3NYECKUX 3HAHWN B MOBCEIHEBHOW JKWU3HH I OOCCIICUCHHS
0€30MacHOCTU TMpU OOpallleHHH ¢ NpudopaMu U TEXHUYECKHUMH YCTPOMCTBaMH,
COXpaHEHHUsl 370pPOBbsi U COONIOIEHHS HOPM SKOJOTHYECKOTO TIOBEJICHUS B
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OKPYIKalOIIEH Cpeae;

OCYIIECTBJIATH TOUCK MH(pOopMaluu pusudeckoro coaepxanus B Inrepuere, Ha
OCHOBE UMEIOIIUXCS 3HAHUM U TyTEM CPaBHEHUS AOMOJHUTEIbHBIX UCTOYHUKOB
BBIICTIATh UH(OPMAIINIO, KOTOpAs SIBJISIETCS MPOTUBOPEUYMBON MIIM MOXKET OBbITh
HEJIOCTOBEPHOMU;

WCIOJB30BaTh MPU BBHIMOJTHEHUU YUY€OHBIX 3aJlaHUl Hay4YHO--TIOMYJISIPHYIO
TUTEPATYPy (PU3NYECKOTO cComepKaHusl, CIIPABOYHBIE MAaTEPUATIBI, PECYPCHI
cetu  HMHrepHer, BimageTb npuéMamMu  KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
C03/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUSI, 0000111ast
WH()OPMAITUIO U3 HECKOJIIBKUX HCTOYHUKOB (DU3UIECKOTO COIEPKAHUS, B TOM
qucie nyOIuYHO MPEACTABIATh pe3yJIbTaThl MPOEKTHOM W
HCCIIEIOBATENLCKON  JIEATEIbHOCTH, TIPU OSTOM TPaMOTHO HCIOJIb30BATh
M3YUYCHHBIN MOHATUIHBIN anmnapaT Kypca GU3UKu, COPOBOXK/IaTh BHICTYILICHHUE
MPE3CHTAIUEH;

MIPY BBITIOJIHEHUH YUEOHBIX MPOCKTOB U UCCIICTOBAHUN (PU3UUECKHUX MPOIECCOB
pacnpenensiTh OO0sS3aHHOCTH B TPyMNE B COOTBETCTBUHM C TOCTaBICHHBIMU
3a/1auaMu, CJICAUTH 3a BHIMIOJIHEHHUEM IUTaHa JEHCTBUN W KOPPEKTUPOBATH €TO0,
aJIcKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJAJ B JEATEIbHOCTh TPYIIIHI,
BBICTpAaMBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBHE, MPOSIBISAS TOTOBHOCTH
paspemniatb KOH(QIHKTHI.

K kxoHy o0yueHus B 9 Kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHHI:
UCIIOJIb30BaTh MOHATHUS: CUCTEMA OTCYETA, MaTepHallbHasl TOYKa, TPACKTOPHS,
OTHOCUTEIHLHOCTh ~ MEXaHMYECKOro  JBIKEHUs, jAedopmanus  (ymnpyras,
MJIACTUYECKasl), TPEHUE, LIEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTh M
MEPEerpy3Ku, IEHTP TSDKECTH, aO0CONIOTHO TBEPIOE TEJIO, IEHTP TSHKECTH
TBEPIOTO TeNa, PAaBHOBECHE, MEXAHMUYECKHE KOJIeOaHUS U BOJHBI, 3BYK,
uHOpa3ByK U YIbTPa3BYK, AIIEKTPOMATHUTHBIE BOJIHBI, nIKasna
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JATbHO30PKOCTh, CHEKTPHI
WCITyCKaHUS W TIOTJIONICHUS, anbda-, 0eTa- U raMMa-usIy4deHHs, U30TOIIHI,
sJiIepHas SHEPreTUKa;
pa3nuuath sABJIEHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JIBIJKCHUE, PAaBHOYCKOPEHHOE MPSMOJIUHEHMHOE IBUKEHNE, CBOOOIHOE TIaJIcHUE
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T€JI, PaBHOMEPHOE JBWKEHHE [0 OKPYKHOCTHU, B3aUMOJEHCTBUE TEll,
pEaKkTUBHOE  JBIDKEHHE, KojebarenpHOe JABWKEHHE (3aTyXalwllue u
BBIHY’KJICHHBIE KOJIeOaHUs), PE30HAHC, BOJTHOBOE JIBI)KCHHE, OTPAKCHHUE 3BYKA,
MPSIMOJIMHEWHOE PACTIPOCTPAHCHHE, OTPAKEHUE U MPETIOMIICHHE CBETA, MTOJTHOE
BHYTPEHHEE OTpaKCHHUE CBETA, PA3JI0KEHNE OEJIOro CBeTa B CIEKTP U CIIOKEHUE
CHEKTPaJIbHBIX IIBETOB, AMCIEPCHUS CBETa, €CTECTBEHHAs PaJHOaKTHUBHOCTD,
BO3HUKHOBEHUE JIMHEWYATOTO CIIEKTpAa W3IyYCHHS) II0 OIUCAHUI0 UX
XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE
¢dusnuecKoe SIBICHHC,

pacno3HaBaTh MPOSIBICHUE WM3YYEHHBIX (U3MYECKUX SBICHUA B OKPYKAIOIIEM
mupe (B TOM uucie (U3HUCCKHUE SIBICHHUS B MPUPOJEC: NPWIMBHI U OTIIHWBHI,
nekeHne ToiaHeT CONMHEYHOW CHUCTEMBI, PEaKTHBHOE JBW)KCHHE JKHBBIX
OpPraHU3MOB, BOCIIPUSATHE 3BYKOB XKUBOTHBIMH, 3€MJICTPSICCHUE, CEHCMUYECKUE
BOJIHBI, I[yHaMH, 03XO0, IIBe€Ta TeJl, ONTHYECKHE SBICHUS B MPHUPOJIE,
OMOJIOTHYECKOE JICHCTBHE BUIUMOTO, YJIBTPAa()HOIECTOBOTO W PEHTICHOBCKOTO
U3ITyYCHUH, €CTCCTBCHHBIM paTUOAKTUBHBIA (POH, KOCMHYECKHE JIyYH,
PaIMOAKTUBHOE M3IIyYCHHUE TPUPOTHBIX MUHEPAIIOB, IEHCTBHE PATHOAKTHBHBIX
M3IIyYCHU Ha OpPTraHW3M YeJIOBEKa), MPU ITOM TEPEBOJIUTH MPAKTUUIECCKYIO
3a/layy B yU4e€OHYI0, BBIJIEISTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) PU3UUECKHUX
SIBJICHUM;

OMKCHIBATh W3YYCHHBIC CBONCTBA Tel W (DU3UYECKUE SIBICHUS, HCIIONB3YS
¢usznueckre BeIMYMHBI (CpEIHSAS M MrHOBEHHas CKOPOCTh Tela IMpHu
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOpEHHE, IepeMelIeHre, IyTh, yTJoBas
CKOPOCTb, CHJIa TPESHHUSI, CUJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOTHOTO
MajieHus, BeC Tella, UMITYJbC Tella, UMITYJIbC CHJIbI, MEXaHW4Yeckas paboTta u
MOIIIHOCTh, TOTCHIMAJIbHAS SHEPTHsl Teja, MOJHSATOTO HaJl MOBEPXHOCTHIO
3eMJIM, TMOTEHIMAIbHAs JHEPTUsl CHKATOW MPYKUHBI, KMHETHYECKas IHEPrus,
MOJTHAsT MEXaHWUYEeCKasl DHEPTHs, MePUOJ M YacTOTa KOJICOAHHM, ITTHHA BOJHBI,
IPOMKOCTh 3ByKa W BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTENb MPEIOMIICHUS
Cpenbl), TpPU ONUCAaHWUU TPABWIBHO TPAKTOBAaTh (DU3WYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, O0O3HAUYECHHsS] W €IUHMIIBI (PU3NYECKUX BEJIMYHUH,
HAXOUTh (POPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3UUYECKYIO BEIMUUHY C IPYTUMU
BEJIMYMHAMH, CTPOUTh TpadUKH HW3YYCHHBIX 3aBUCHUMOCTEH (PU3MUECKHUX
BEITNYWH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PM3UYECCKUE SBJICHUS U MPOIECCHI, UCIIONB3YS
3aKOH COXPAaHEHHWS DJHEPTrud, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHITUT
CYNEpIIO3UIIMKA CHJI, TIPUHIIAIT OTHOCHUTENbHOCTH ['anunesi, 3akoHsl HbioTOHA,
3aKOH COXPAHEHHS HMMITYJbCa, 3aKOHBI OTPAKEHUS U TPEIOMIICHUS CBETa,
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3aKOHBI COXPAHEHMSI 3apPSOBOTO U MACCOBOI'O UMCEN MPH SAEPHBIX PEaKluiX,
Opy 3TOM JaBaTh CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA W 3alKChIBATh €T0
MaTeMaTHYeCKOE BBIPAKCHHUE;

OOBSCHATH (PU3UUECKUE MPOIIECCHI M CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYyallMi TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH NPUUUHHO--
CJIEJICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX IIAroB ¢ OMOPOH
Ha 2—-3 W3yYCHHBIX CBOMCTBA (YM3MYECKUX SIBICHHUH, PU3NUECKUX 3aKOHOB HIIN
3aKOHOMEPHOCTEM;

pemaTth pacu€THbIe 3aaud (OMUpPAIOIIMECs] HA CUCTEMY U3 2—3 ypaBHEHHUN),
UCIIOJIb3YsI 3aKOHBI M (POPMYIIbI, CBsI3bIBatONIME (PU3MUECKUE BEIIMYUHBI: Ha
OCHOBE aHAJIM3a YCJIOBHUS 3a/1ayMl 3alHCHIBATh KPATKOE YCJIOBHE, BBISBIATH
HEJOCTAIOIINE WM W30BITOYHBIE JaHHbIE, BHIOMPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOMUMBIC  JIJIi  PEIICHHS, TMPOBOAUTh  pacdy€Tbl W  OIEHUBATh
PEATMCTUYHOCTH TOJYYEHHOTO 3HAUCHHS (PU3MUECKON BETMYNHBI,
pacno3HaBaTh MPOOJIEMbI, KOTOPHIC MOXKHO PEIINTh MPU MOMOIIN (PU3UICCKUX
METO/IOB, WCHOJB3ysd ONHCAHWE WCCICAOBAaHUS, BBIICIATH MPOBEPSIEMOe
MIPETIOTI0KECHHE, OIICHWBATh  TPABWJIBHOCTH  TIOPSAKA  TPOBEACHHS
WCCJIeIOBAHMSI, JIENAaTh BHIBOJIbI, MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOACHUHN U
OTIBITOB;

MIPOBOJIUTH OIBITHI TIO HAONIOACHUIO (PU3MUYECKHUX SBICHUN WIN (PU3MUECKHUX
CBOMICTB Tel (M3ydeHune BToporo 3akoHa HproToHa, 3aK0Ha COXpaHEHUS YHEPTUH,
3aBHCHUMOCTH TEepHoJia KoieOaHUil MPYKWHHOTO MAasTHHKA OT MAacChl Irpy3a H
KECTKOCTU TIPY>KUHBI W HE3aBUCHUMOCTH OT aMIUTATYABl MaJIbIX KOJICOAHUH,
MPSIMOJIMHEMHOE PACTIPOCTPAHEHHUE CBETA, Pa3IOKeHNE OEI0TO CBETa B CIICKTP,
M3Y4YEHUE CBOMCTB M300paXKeHHS B IJIOCKOM 3€pKajie U CBOWCTB M300paKeHUs
npeaMeTra B coOMparoliei JiMH3e, HAOJIOJCHHE CIUIONIHBIX U JIMHEWYaThIX
CTHIEKTPOB M3ITyYEHHs1): CAMOCTOSTENILHO COOMPATh YCTAHOBKY U3 M30BITOYHOTO
Ha0opa 00OpyJOBaHUS, ONUCHIBATh XOJI OINbITAa U €ro pe3yJbTaThl,
(bopMyIHpOBaTH BHIBOIHI,

MPOBOJIUTh TIPH HEOOXOAMMOCTH CEPHIO TPSMBIX HM3MEPEHHUH, OMpememss
CpeaHee 3HaYeHHe U3MepsieMol BeTMYUHBI ((POKYCHOE pacCTOsIHUE COOMparoIe
JIMH3BI), 000CHOBBIBATH BBIOOP CIIOC00a U3MepeHusl (M3MEPUTEIBLHOT0 IPUO0opa);
NPOBOAWTH  WCCIENOBAaHUE  3aBUCUMOCTEH  (pU3MUECKMX  BEIMYMH  C
WCITOJIb30BAaHUEM TMPSMBIX H3MEpPEHUH (3aBUCUMOCTh TMYTH OT BPEMEHHU IPH
PAaBHOYCKOPEHHOM JIBHXEHUU 0€3 HadalbHOM CKOpPOCTH, Nepuojaa KoieOaHui
MaTEeMaTUYeCKOr0 MasiTHUKA OT JIJIMHBI HUTH, 3aBHCHUMOCTH YIJIa OTPaXKEHUS
CBETa OT yIJIa MaJIeHUs U yTJia MPeJIOMJICHUS OT yIJla NMaJeHus1): MIaHUPOBATh
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UCCIICZIOBAHUE,  CAMOCTOSATEIBHO  CcOOMpaTh  yCTaHOBKY, (PUKCHUpOBaTh
pe3yJIbTaThl OJYYEHHOW 3aBUCHUMOCTH (DU3MUECKUX BEJIMYMH B BUJAE TAaOIUL U
rpaduKoB, AeaaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BaHMUS;

IIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3HUECKUX BEIUYUH (CPEAHSS CKOPOCTh U
YCKOpEHHUe Tejla NpU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO
najeHus, JKECTKOCTb NPYXKHUHBI, KOI(P(PUIMEHT TPEHUs  CKOJIbKEHUS,
MexaHudeckas paboTa M MOIIHOCTb, YacToTa M TMepuoj KojeOaHui
MaTE€MaTUYeCKOro M MPYKUHHOTO MASTHUKOB, ONTHYECKas CHJIa COOMparomein
JUH3BI, PATUOAKTHBHBIA  (OH): TUIAHUPOBATH HM3MEPEHUs, COOUpPAThH
DKCIIEPUMEHTAJIbHYK0  yYCTAHOBKY M  BBINOJHATH  WU3MEPEHMS,  CIELys
NPEII0KEHHON MHCTPYKIIMH, BBIYUCIIATH 3HAUEHUE BETUYMHBI M aHATU3UPOBATh
MOJIyYEHHBIE PE3YNbTAThI C YUETOM 33JJaHHOI MOTPEIIHOCTH U3MEPEHMIA;
coOMI0AaTh MpaBUiia TEXHUKH O€30MacHOCTH MpH paboTe ¢ JabopaTopHBIM
o0opy0BaHUEM;

paznuyarb  OCHOBHBIE MPU3HAKM  HM3YYEHHBIX  (PU3WYECKUX  MOJENEH:
MaTepuaiabHas TOYKa, abCONIOTHO TBEPAOE TENIO, TOUEUHBI MCTOUYHUK CBETA,
Jy4, TOHKasl JIMH3a, TUIaHEeTapHasi MOJIeJb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO
AIpa;

XapaKTepU30BaTh MPUHLIMIBI AEHUCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOHCTB € OMNOpPOMl HAa HMX OMNHMCAHHUS (B TOM YHUCIE: CIHMIOMETpP, NaTYUKU
IIOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUS, PaKeTa, 3XOJIOT, OYKH, IIEPUCKOIL,
doToanmapar, ONTUYECKHE CBETOBObI, CHEKTPOCKON, JIO3UMETp, Kamepa
Bunbcona), wucnonws3yss 3HaHUA O CBOWCTBaX (DU3MUECKUX SABJICHHN U
He00XoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMUECKHUX MPOLECCOB MpHU
peleHnu y4eOHO--IIPaKTUUYECKUX 3aj[ad, ONTUYECKUE CXEMbl JJI MOCTPOCHUs
1N300pakeHNH B IUIOCKOM 3€pKajie U coOOMparolei JIMH3E;

MPUBOAUTH MPUMEPHI (HAXOAUTh MH(OpPMALUIO O MPUMEpPAX) MPAKTHUYECKOTO
UCIIOJIb30BaHUs (PU3NYECKUX 3HAHUU B NOBCEAHEBHOM XKU3HU Il 00eCIeUeHUs
0e30MmacHOCTH MpHU 00paIIeHUU ¢ MPUOOpPaMH U TEXHUYECKUMHU YCTPONHCTBAMH,
COXPAaHEHHUsl 370pPOBbsl U COONIOIEHHS HOPM DKOJOTHYECKOI'O IOBEJIEHUS B
OKPYJKAIOIIEU CPEAE;

OCYIIECTBIIATh MOUCK MH(popManuu (pusudeckoro cojiepxanus B MHrepHeTe,
CaMOCTOATENBHO (hOPMYJIUPYSI HOMCKOBBIN 3a11pOC, HAXOAUTH ITyTH ONPEAEICHUS
JIOCTOBEPHOCTH TOJYYEHHOW HH(pOpMAIMM Ha OCHOBE MMEIOIIMXCS 3HAHUU U
JOTIOJHUTENIBHBIX UICTOYHUKOB;

UCIIOJIb30BaTh TMPHU BBINOJHEHUU YUYEOHBIX 3a/laHui Hay4YHO--TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpP)KAaHUS, CIPABOYHBIE MAaTepUalbl, PECYpPChI
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ceru  MHrepHer, BunageTtb  NpuUEéMaMM  KOHCIIEKTUPOBAHMS  TEKCTA,
npeodpazoBaHusl THPOPMALUHU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaThb COOCTBEHHBIE IHCBMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
uH(pOpMallMM U3 HECKOJbKUX MCTOYHHUKOB (PU3UYECKOTO  COAEpMKaHUS,
nyOJIMYHO MPEACTaBIATh PE3YJbTAThl MPOEKTHOM WIM HCCIEA0BATEIbCKOM
JEATEIbHOCTH, IIPU 3TOM I'PAMOTHO HMCIIOJIb30BaTh U3YyYEHHBIN IMOHATUHHBIN
ammapar M3yd4aeMoro pasiena (U3MKA U CONPOBOXAATh  BBICTYIUICHUE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayJUTOPUN CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo 4yacoB
Ne HanMeHoBaHue pa3aesioB U TeM POrpaMMBbl
KonTtpouabHubie IIpakTnueckune
n/n Bcero
padoThI padoThI
Paznen 1. ®usnka u eé pojib B NO3HAHUU OKPYKAKOIEr0 MUPa

1.1 ®du3snka - HayKa 0 PUPOJe 1 0 0
1.2 Du3nYECKUe BETUIHHBI 3 0 1
1.3 EcTecTBeHHOHAY4HBIN METO]1 TO3HAHUS 2 0 1

Hroro no pazneny 6

Pa3znea 2. [lepBoHayajibHbIE CBeIeHHSI O CTPOEHMH BellecTBa

2.1 Crpoenue BemiecTsa 1 0 1
29 JIBr>KeHME 1 B3aMMOJICHCTBUE YaCTUL BEILIECTBA ) 0 1
23 ArperatHble COCTOSIHUSI BEILIECTBA 2 1 1

Hroro no pasneny 5

Paznen 3. /IBu:keHUe U B3aMMOAeCTBHE TeJl

3.1 Mexannueckoe IBHKEHHUE 3 0 1
32 Wuepus, macca, TUIOTHOCTh 5 0 2
33 Cua. Bunbr cun 14 1 3

Hroro no pazneny 22




Pasnen 4. /laBiieHne TBEpPABIX TeJl, ;KUAKOCTEH U ra30B

Hasnenue. [lepenaua naBiaeHust TBEPIBIMU TEJIAMH,

4.1 3 1
KUJKOCTSAMHU U Ta3aMu
4.2 JlaBaeHue KUIKOCTH 5 0
43 ATMOcdepHOe aBIeHnE 7 2
44 JlelicTBUE KUIKOCTH Y T'a3a HA MOTPY>KEHHOE B HUX TEJIO 7 3
Hroro 1o paszgeny 21
Pa3nea 5. PaGora m MOIIHOCTB. JHeprus
5.1 Pa6oTa 1 MOIIHOCTD 3 1
5.2 ITpocThie MEXaHU3MBI 5 1
5.3 MexaHn4ecKkasi SHEPIUs 5 1
Hroro 1o paszueiny 13
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 20
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8 KVIACC

HaumeHoBaHue pa3iejioB M TeM MPOrPaMMbI

KoauuyecTBO 4acoB

Ne n/m Beero KoHTpoJbHbIe IpakTuueckue
padoThbI padoThbI
Pazgen 1. TenjioBble siBJIeHUSA
1.1 CtpoeHue 1 CBOMCTBA BEIECTBA 3 0 0.5
1.2 Moienu TBEpPIOTo, KHUIAKOIO U ra3000pa3HOro COCTOSHUI 2 0.5
BEIIECTBA

1.3 Kpucrammmaeckne u amop(hHbIEe TBEpbIE TETA 2 0
1.4 TeruioBbIe mpoIECChI 1 0
1.5 OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOW TEOPUH 3 1
1.6 Temnepatypa. BHyTpeHHss 3Heprus 3 0.5 1
1.7 KonuuecTBo Temna. Y aenbHas TeMI0eMKOCTb 4 1
1.8 [InaBnenue u oTBepAeBaHue. Y IeabHas TEIIOTA MIaBJICHUS. 2 1
1.9 [TapooGpa3oBanue 1 KoHAeHcanus. Mcnapenue 3 0.5 1
1.10 BraxnocTh Bo3ayXxa 2 1
1.11 [MpunHIUIBEl paboTh TEIIOBLIX ABUrarenei KIT/T 3 1 1

Hroro no pazneny 28




Pa3nen 2. DjaexkTpryecKkue U MATHUTHBIE SIBJICHUS

DJIEKTpUYECKUE 3apsIbl. 3apsSKEHHBIE TEIa U UX

21 B3aMMOJICVICTBUE 3 0 !
29 DneKTpu3anus Tenl )
23 DIIEKTPOCKOIL. DIEKTPUYECKOE T0JIE > 1
24 IToCTOSTHHBIN IINEKTPUIECKUN TOK 5 1
2.5 Dnekrpudeckas memnb. Chiia Toka 10 2
2.6 PaboTa 1 MOLTHOCTH IEKTPUUECKOTO TOKa 5 0.5 1
2.7 MarHuTHbI€ SIBICHUS 3 0.5 0.5
2.8 [TocTositHHBIE MAaTHUTBI 1 0.5
29 MarsuTtHO€ 10J1e IEKTPUIECKOro TOKa 3 0 0.5
2.10 DNeKTpOMarHuTHasi UHTy KIS 3 1 0
2.11 Omnsitel Dapanes. 2 0.5
Hroro no pazneny 39
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 4 16
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9 KVIACC

KoandecTBO 4acoB
HanMeHoBaHHe pa3aesioB U TeM MPOrpaMMbl
Ne ni/m Beero KoHTpoJIbHBIE IpakTHYecKue
padoThbI padoThbI
Pa3zgen 1. Mexannuyeckue siBJEHUS
L1 MexaHn4ecKoe IBIKEHNE U CIIOCOOLI €T0 OITMCAHUS 10 0 1
1.2 BsaumonetictBue Tei 20 0.5 3
1.3 3aKOHBI COXpaHEHUS 10 0.5 3
Hroro no pazneny 40
Pa3zgen 2. Mexann4ueckue KoJe0aHUA U BOJTHBI
2.1 Mexannueckue KoineOaHus 7 0 3
2.2 MexaHH4YeCcKUe BOJHBL. 3BYK 8 1 3
Hroro no pazneny 15
Pa3nen 3. DiieKTpoMarHuTHOE 1M0JIe M 3JIeKTPOMATHUTHBIE BOJIHbBI
31 DIIEKTPOMArHUTHOE TIOJIE U AJICKTPOMATrHUTHBIE BOJTHBI 6 0 >
Wroro no pazneny 6
Paznen 4. CBeToBbIe ABJIEHUS
4.1 3aKOHBI paCIPOCTPAaHEHUS CBETA 6 0.5 2




42 JIMH3BI ¥ ONITHYECKHE TIPHOOPHI 0.5
43 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 0 2
Wroro no pazneny 15
Paspnen S. KBanToBbIe ABJIeHHSA
5.1 Hcnyckanue u norjioneHrue cBeTa aTOMOM 4 0 1
5.2 CtpoeHure aTOMHOTO siIpa 6 0 1
53 SAnepHble peakuun 7 1 1
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/bHO-00001IIAOIINI MOYJIL
[ToBTOpeHue u 0000IIEeHHE colepKaHus Kypca GprU3nKu 3a
6.1 9 0 2
7-9 knacc
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 4 27
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoaunuecTBo yacos
Ne
/i Tema ypoka Beero Konrposabubie | IlpakTuyeckue
padoThbI padoThbI
1 ®dusnka — HayKa 0 Ipupo/jie. ABiIeHus MpUpoIbl 1
2 dusnvecKue sBICHHS 1
3 dusnyeckue BETMYUHBI 1 NX H3MEPEHUE 1
VYpok-uccaenosanue "M3mepenue remMnepaTypsl IpU HOMOIIH )KUIKOCTHOTO
4 TEPMOMETpA U JaTYHKA TEMIIEpPaTyphl” 1 1
5 Mertoapl HayuyHOTro o3HaHus. Onucanue GU3NIECKUX SBICHUH € TOMOIIBIO 1
MoZeIen
Ypok-uccnenosanue "[IpoBepka runoTessl: JaIbHOCTh MOJNETA HIAPUKA,
6 MYIIEHHOTO 1 1
TOPU30HTAIILHO, TEM OOJIbIIIE, YeM OOJIbIIE BHICOTA ITyCKa"
7 Crpoenue BeniecTBa. ONbITHL, TOKA3bIBAIOLINE TUCKPETHOE CTPOECHUE 1
BelIeCTBa
8 JIBuKeHHe 4acTHIl BEIIeCTBA 1
9 VYpok-uccaenoBanue « ONbIThI 10 HAOJIIOIEHUIO TEIIOBOTO PACIIMPEHUS 1 1
ra3oB»
10 ArperatHble COCTOSIHUS BELIECTBA 1
1 Oco0eHHOCTH arperaTHBIX COCTOSTHHH BOIbI. O000IICHHE 1O pa3eny 1
«ITepBoHauanbHbIC
CBEJICHUS O CTPOCHHH BEIIECTBAY 1
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Mexannueckoe ABMKeHHEe. PaBHOMEpHOE U HEpaBHOMEPHOE JIBH)KEHUE

12
13 Ckopoctb. Enqunuiis ckopoctu
14 Pacuer iyt 1 BpeMEHHU IBUYKEHUS
15 Nuepuus. Macca — Mepa MUHEPTHOCTH Tell
16 [TnotHOCTH BemecTBa. Pacuer Macchl 1 00beMa Tena Mo €ro MIOTHOCTH
17 JlabopaTopHnas pabora «OmnpeneneHne mIOTHOCTH TBEPIOTO TEIa
18 Pemenue 3anaud no reme "[1notHocTs BeniecTsa'
19 Cuuta Kak XapakTepUCTHKa B3auMozecTBus Tei. Cuia ynpyroctu. 3aKoH
I'yka
Jlaboparopnas pabdota «3yueHue
20 3aBUCUMOCTH PACTsDKEHUS (IeOpMaIii) MPYKUHBI OT MPHUIIOKEHHOHN CHITBI)
21 [[ABnenue Tsarorenus. Cuna TSHKECTH
CBs13b MEXKly CHJION TSDKECTH U MacCOU Tena.
22 Bec Tena. Pemenue 3amgau mo teme "Cuna tsxectu"”
” Cuuta TSDKECTH Ha IpyTrHX IiiaHetax. Ou3nueckue XapakTepuCTUKY TUIaHeT
24 N3mepenue cuit. JluHamomerp
25 Bec Tena. HeBecomocTh
2 CnoxeHne IByX CHJI, HAPABJIEHHBIX MO OJTHOM MPSIMOIA.

PaBHozelicTBYIOIIAS CUIT
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Pewenne 3agau no teme "PaBHoaelicTByromas cun”

27
)% Cuna tpenus u e€ Buabl. TpeHre B IpUpoOae U TEXHUKE
Jlaboparopnas pabota «3ydeHne 3aBUCHMOCTH CUJIbI TPEHUS CKOJBKCHUS
29 OT CHJIBI IABJICHUS U XapaKTepa COMPUKACAIOLINXCS TOBEPXHOCTEN
30 Pemenue 3a1a4 Ha onpeiesieHre paBHOAECHCTBYIOIIEH CHJITbI
Pemenue 3agad mo remaM: «Bec Tenay,
31 «I'padprueckoe n3o0pakenue cuimy, « CHITbD»,
«PaBHOAENCTBYIOIIAS CUIDY
39 KonTponbhas pabota nmo remam: «MexaHnudeckoe nBuxeHne», «Macca,
IUIOTHOCTBY, «Bec Tenay, «['padmdeckoe n3odpaxeHue cuim, «CHIbD)
3 Jasnenne. CriocoObI yMCHBIIICHUS U YBEIIMUCHHSI TABJICHHS
34 JlaBnenue raza. 3aBUCUMOCTbD JIaBJICHUSI Ta3a OT 00bEMa, TEMIIEPaTy Pl
35 [Tepenaua naBienust TBEPIABIMH TEIAMH, KUJIKOCTAMH U Ta3aMH. 3aKOH
[Tackans
36 JlaBneHune B )KMJIKOCTH U ra3e, BBI3BAHHOE JEHCTBUEM CHJIBI TSKECTH
37 Pemenwne 3amad mo treme «/laBiaeHue B )KUAKOCTH U Tase. 3akoH Ilackaisy
38 Coolmraromuecs cocyabl
39 I'uppaBnuueckuii nmpecc
40 MasnomeTtpsl. [IopiiHeBo KUIKOCTHBIN HACOC
A1 ATMocdepa 3eMiH U IPUUKHBI €€ CyIIeCTBOBAHUS
42 Bec Bo3nyxa. ATmocdepHOe naBieHne
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Nzmepenue atmocheproro gapnenus. Onwit Toppuuernm

43

44 3aBUCHMOCTBH aTMOC(EPHOTO JTABJICHHS OT BBICOTHI HaJl yPOBHEM MOPS

45 bapomerp-aneponn. ATMocdepHOE TaBlIieHUE HAa Pa3IMYHBIX BEICOTAX

46 Pemenue 3anau o teme " AtmochepHoe gaBneHue"

47 JelicTBHE KUAKOCTH U ra3a Ha OTPYKEHHOE B HUX TeJl0. ApXuMeI0Ba cuia
JlaGopaTopHnas pabota «OmnpenencHue

48 BBITAJIKMBAIOIIEH CUIIBI, IEHCTBYIOIIEH HA TEJIO, IOTPYKEHHOE B )KUJIKOCTh)

49 Jlaboparopnas pabota o teme «VccnenoBanre 3aBUCUMOCTH Beca Tea B
BOJIE OT 00bEMa MOTPYKEHHOM B KHUIAKOCTh YaCTH TEJIa»

50 IInaBanue Ten

51 Jlaboparopuas padota "KoHcTpynpoBaHHue apeoMeTpa Wil KOHCTPYHPOBAHUE
JIOAKU U onpeiesieHne €€ rpy30noabEMHOCTH"
Pewmenune 3anau no remam: «IlnaBanue cynoB. BoznyxorninaBanuey,

52 «/JlaBneHne TBEpAbIX T,
JKUIKOCTEN U Ta30B»

53 KonTponbhas pabota mo reme «JlaBieHne TBEPAbIX TEI, KHUIKOCTEH 1 ra30B»

54 Mexanuveckas paborta

55 MontHocTh. EquHUILI MOIIIHOCTH

56 VYpok-uccnenoBanue "PacyéT MOIIHOCTH, pa3BUBAEMON ITPU MOABEME 110
jectHure"

57 [Ipoctbie Mexanu3mel. Peiuar. PaBHOBecue cuil Ha peluare

42



Prryaru B TexHuke, OBITY U IPUPOJIE.

58 JlaGopatopHnas pabota «VccaenoBanue yciaoBUil paBHOBECHUS phluara 1 0.5
59 Pemenue 3ana4 o reme «Y CJI0BHsI paBHOBECHS pbluara 1
Koaddunment nonesnoro aeiicteus mexanusma. Jlabopatopnas pabora
60 «M3mepenne KI1/] HaKIOHHOM MIIOCKOCTI 1 0.5
61 Pemenue 3aga4 no teme "Pabdota, momuocts, KIT/I" 1
6 Mexannueckas sHeprus. Kunernueckas 1 noTeHIUaNbHAsI SHEPTUs 1
63 3aKOH COXpPaHEHUs MEXaHUUYECKON dHEPTUU 1
YPpOoK-3KCIIEpUMEHT 10 TeMe " DKCIePpUMEHTAIBLHOE ONPEETICHUE
64 U3MEHEHUS KUHETUYECKOM U ITOTCHIMAJILHOM 1 1
SHEPIrUH ITPU CKATHIBAHUU TEJIA 110 HAKIIOHHOM I1ockocTh"
65 KonTponbhas padota o teme «PaboTta 1 MOIHOCTb. DHEPTUS» 1
66 Peseprublii ypok. PaboTa ¢ Tekctamu o Teme "MexaHndeckoe IBIKeHHE" 1
67 PesepsHblii ypok. Pabota ¢ Tekcramu 1o teme "/laBineHue TBEPABIX Tell, 1
JKUOKOCTEN U ra3on"
68 PesepBHbIii ypok. PaboTa ¢ Tekctamu o Teme "Pabota. MomHOCTb. 1
Oneprus”
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 12

43



8 KVIACC

KoauuecTBO 4acoB

Ne
/i Tema ypoka Beero KonrpoibHbie IpakTHYeCKHE
padoThI padoThI

OcCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO- KHHETHUECKON TEOPUH U UX

1 ONBITHBIE MOJITBEPKIACHUS 1

2 Macca u pazMep aTOMOB U MOJIEKYJT 1

3 Mopnenu TBEpIOTO, KHUIKOTO ¥ Ta3000pa3HOIr0 COCTOSIHUM BelllecTBa 1

4 OOBsicHEeHHE CBOMCTB TBEPAOTO, )KUIKOTO M Ta3000pa3HOTO COCTOSTHUIN 1
BEIIIECTBA HA OCHOBE MOJIOKEHUH MOJIEKYJISIPHO- KHHETUYECKOW TEOpUHr

5 Kpucrannmaeckue u amopdHbie Tena 1

6 CmMauuBaHue U KanuuIIpHOCTh. [loBepXHOCTHOE HATSKEHHE 1

7 TennoBoe pacmIMpeHne U CKaTue 1

2 Temnepatypa. CBs3b TeMIIepaTypbl CO CKOPOCTHIO TETIOBOTO ABHKEHUS 1
YaCTHII

9 BryTtpennsis saeprus. CriocoObl ©BMEHEHHS BHYTPEHHEH SHEPTUH 1

10 Bunael remionepenaun 1

1 Ypok-koHpepenmus "[IpakTudeckoe HCOIB30BaHUE TEIIOBBIX CBOWMCTB 1 1
BEIIIECTB U MaTEpPHAJIOB B LIEJIAX SHEprocoepekeHus"

12 KomnuectBo TemnoTel. Y aenbHas TeI0EMKOCTD 1

13 YpaBHeHue TeroBoro 6ananca. Term1oo0MeH U TeI0BOe paBHOBECHE 1
Jlaboparopnas paboTta "VccnenoBanue sSiBJICHHsI TEIIOOOMEHA TPU

14 CMEIIMBAHUU XOJIOAHOU U ropsueit Boabl" 1 1
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Pacuer xonndecTBa TCIIJIOTHI, H€O6XOI[I/IMOFO IJIg HarpeBaHuA TCJ1a U

15 BBIJICJIIEMOTO UM IIPU OXJIAXKICHUU

16 JlaGopatopHas padota "Ormnpenenenue yaeabHON TeIUIOEMKOCTH BemecTna”

17 OHeprus ToIuMBa. Y IeJbHasi TEMIOTa CrOPaHUs
[InaBneHue u oTBEpAECBaHNE KPUCTAININYECKUX TEM. Y A€TIbHAS TEIUIOTa

18 IJIaBJICHUSA

19 Jlabopartopnast pabota "OnpeneneHue yaeabHON TETUIOTHI IUIaBJICHUS Jbaa"

20 [TapooGpazoBanue u konaeHcamus. Mcrnapenue

71 Kunenue. Y nenpHas Temnora napooOpa3zoBaHus U KOHACHCALINH.
3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT aTMOC(HEPHOr0 JaBJIECHUS
Brnaxnocts Bo3nyxa. JlJabopatopHas pabota "OnpeneneHne OTHOCUTENbHON

22 BJIQKHOCTH BO3/1yXa"

23 Pemienue 3a1au Ha onpesiesieHHE BIAXKHOCTH BO3yXa

48 Jla6opaTopHas pabota "IIpoBepka paBuia CIOKEHNs HATIPSKEHUI Tpu
H0CJIEI0BATEIbHOM COEAMHEHHUH JIByX PE3UCTOPOB"
Jlaboparopnas padota "IIpoBepka npaBuiia

49 JUIsI CWJIBI TOKA ITPU NapAJUIEJIbHOM COEIMHEHNUU PE3UCTOPOB"

50 Pemenue 3aa4 Ha mpuMeHeHne 3akoHa OMa Ui pa3iIMuyHOr0 COEAMHEHUS
IIPOBOJHUKOB

51 PaboTa 1 MOLITHOCTB AJIEKTPUYECKOT0 ToKa. 3akoH Jlxoyns-Jlenna

5 JlabopaTtopnast pabota "Onpenenenrue paboThl U MOIITHOCTH
3JIEKTPUYECKOTO TOKa"
DJeKTpuYecKre ey 1 NOoTpeOnuTenu

53 3JeKTpUYeCcKoi sHeprun B ObITy. KopoTkoe 3ambikaHue
[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeMe "DNCKTPUIECCKUE 3apsbl.

54 3apsKEHHBIE TENa U UX B3aUMOAeNCTBUsL. [10CTOSHHBIN 31eKTpUYECKU

n

TOK
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KonTponpHas padorta 1o Teme "DIeKTprudecKue 3apsiabl. 3apsHKeHHBIC Tela 1 1
55 1 ux B3aumojencTBus. [1ocTOSHHBIN 351eKTpUyecKuii TOK"
56 ITocTossHHBIC MATHUTHI, X B3aUMOICHCTBIC 1
57 Vpok-uccnenopanue "M3ydyeHue nojgen noCTOSHHBIX MATHAUTOB" 1 1
58 MarunutHoe nosie. MarHuTHoe 1moJie 3eMJIM ¥ €r0 3HaY€HUe JUIsl )KU3HU Ha 1
3emute
59 OnbIT Dpcreaa. MarHuTHOE NOJIE SJIEKTPUIECKOro Toka MarHuTHOE ToJie 1
KaTYIIKA C TOKOM

[IpuMeHeHue 37EKTPOMarHuTOB B TEXHUKE.
60 JlabopaTtophnas pabota "M3ydeHue qeiCTBUS MAarHUTHOTO TIOJISI HA 1 0.5
MPOBOJHUK C TOKOM"

DJeKTpoIBUTaTENb MOCTOSIHHOTO ToKa. Vcnonb3oBanue

JIIEKTPOJIBUTATEICH B TEXHUYECKUX YCTPOHCTBAX M HA TPAHCIIOPTE.
61 JlaGopatopHas pabota "KoHcTpyupoBaHue U u3ydeHue paboThl 1
3JeKTpoaBUrarens"”

6 OneiTel @apajes. 3aKOH 2JIEKTPOMarHuTHON nHyKuuu. [Ipasuno Jlenna

DnexTporeHeparop. CriocoOsl MOIyYeH s 3JIEKTPUUECKON SHEPTUH.
63 DJeKTPOCTAHIINU HA 1
BO300HOBJIIEMBIX HCTOYHUKAX SHEPT UM

[TonroroBka K KOHTPOJIbHON paboTe Mo TeMe "DIeKTpUIecKre U

64 " 1
MarHuTHBIE SIBJICHUS

65 KonTtpomnbHas pabota no teme "DeKTpUUECKUE U MarHUTHBIE SIBICHUS " 1

66 PesepBHelit ypok. Pabota ¢ Tekcramu o Teme "TermioBsie siBIeHUS" 1

67 PesepBHblit ypok. Pabota ¢ Tekctamu o teme "TlocTosHHBIN 1
AJIEKTPUYECKUN TOK"

63 PesepBHelii ypok. PaboTa ¢ Tekctamu o Teme "MarHuTHbIC SIBICHUS " 1

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 2 14.5




9 KVIACC

KoanuyecTBO 4acos

Ne
/i Tema ypoka Beero Kontpoanueie IIpakrnueckue
padoThI padoThI
| Mexannueckoe ABrkeHrne. MaTtepuanbHasi TOUKa 1
) Cucrema orcueta. OTHOCUTENIBHOCTh MEXaHUUECKOTO JBH)KECHHUS 1
3 PaBHOMEpHOE NpsAMOIMHENTHOE ABHKEHHUE 1
4 HepaBnomepHoe npsamonnHeiHoe aprxenne. CpeaHsis U MTHOBEHHas 1
CKOPOCTh
5 [IpssmonuHeitHOE paBHOYCKOPEHHOE JIBIKEHUE. Y CKOPEHHE 1
CKopoCTh IPSMOJIIMHEITHOTO
6 PaBHOYCKOPEHHOTO JIBMKEHUs. I paduk ckopocTi 1
JlaGopaTopnas pabora "OnpeneneHue yCKOPEHuUs Tesa PH paBHOYCKOPECHHOM
7 JBHYKEHUHU TIO HAKJIOHHOMW TUIOCKOCTH" 1 1
8 CBobonnoe nmanenue ten. Onbitel [Nanmmnes 1
PaBHOMEpHOE IBHKEHHUE 1O OKpYKHOCTH. [lepron n yactoTa oOpariexus.
9 Jlunelinas u 1
yIJIOBasi CKOPOCTHU
10 LlenTpocTpeMUTENBLHOE YCKOPEHUE 1
11 [IepBeb1it 3akoH HproTOHA. BexTop cuiibl 1
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPUAJIBI JIVIAA YAEHUKA

1. ®wuswmka. 7 kiacc. Yueonuk. ®I'OC, I[Meppimkua A.B.,000 UzparenbctBo «Ok3amen» 2021 T.
2. @wusuka, 8 knacc. Yuebuuk. ®I'OC Ileprimkun A.B., OO0 UzgatenscTBo «Ok3amen» 2022 r.
3.
4

®dusuka, 9 knacc Yueonuk. ®I'OC, Ieprimkua A.B., OO0 U3znatensctBo «Ox3amen» 2022 r.

. Anekcanp [leppimkun: @usuka. 7-9 knaceol. ®I'OC. COopHuK 3aaa4 K yueOHMKaM A.B.

[TepbikuHa.

Jlykamuk, BanoBa: ®usuka. 7-9 kinaccel. CoopHuk 3anay. M3narensctBo: [IpocBemenue,

2023 1.

METOANYECKHUE MATEPUAJIBI JUIA YUUTEJIA

1.

7 KIIACC

1. PaGouas mporpamma.

2. Tlporpammsl OCHOBHOTO 0011ero oopazoBanus. dusmka. 7 — 9 kimacchbl
(aBTopsl:A.B.Ilepsimkun, H.B. ®unonosuy, E.M. I'yTHuK).

3. PaGouas mporpamma o pmsuke. 7 kimacce/ Cocr. T.H. Cepruenko. — M.: BAKO,

2014, B cOOTBETCTBHUH C BHIOPAHHBIM YICOHHUKOM:

4. Tlepbiukud A.B. @usuka. 7 knace. YueOHUK 11 0011€00pa3oBaTeIbHBIX

yupexaenuit . M.:/Ipoga. 2011
5. Jlykammk B.M. COopHHK BOIPOCOB U 3a1a4 1o pusuke. 7-9 k. — M.

[Tpoceemenue, 2010. —192c.

8 KJIACC

Pabouas nporpamma. @uznka. 7 — 9kiiaccbl: yueOHO-METOJUYECKOTO

noco6wus /coct.Tuxonosa E.H. — 2-¢ uza.,crepeorun. —M.: JIpoda,2013. —

398,(2)

6. IIporpammsl ocHOBHOTO 0011IeT0 0Opa3zoBanus. Pusnka. 7 — 9 kimaccel (aBTOphI:A.B.
[epbimkun, H.B. ®unonosuy, E.M. ['yTHUK).
7. Pabouas mporpamma o ¢pusuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

8. BAKO, 2014, B cOOTBETCTBHH C BHIOpPaHHBIM YUEOHUKOM:

9. Tlepsiukun A.B. ®usuka. 7 kiacc. YueOHUK A5 00111e00pa30BaTEIbHbIX YUPEKICHUH .

M.:lpoda. 2011
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10. JIykammk B.M. C6opHuK BonpocoB u 3a1a4 o ¢pusuke. 7-9 k1. — M.
[Ipoceemenue, 2010. —192c.

11. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSTENBHBIE U
KOHTpOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

12. Acraxosa T.B. ®usuka. 7 knacc. Jlaboparopasie paboTsl. KoHTpOIBHBIC 3a0aHUS. —
Caparos:JIunen, 2014.

13. «KoHTponbHO-U3MepHTenbHbIe MaTepuaibl. Pusnka. 7 kinacc/Coct. H.U. 3opun. — 2-e
u3 ., nepepad. — M.:BAKO, 2013.

14. Mapon A.E. ®usuka. 7 kinacc: yaeoHo-mMeroamdeckoe mocooue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.:

15. A.B. Ilepoimkun @usuka-8xin 2017 M. Ipoda

16. H.B. ®unonosuu Meroaunueckoe mocodue 2015 M. [Ipoda

17. A.E. Mapon, E.A. Mapon CaMocTosiTeTbHbIE U KOHTPOJIbHBIE pa0boThI-8 Kiacc 2017 M.
Hpoda

18. B.B. IllaxmatoBa ,0.P. Hledep Juarnoctuueckue pabots! -8 kiacc 2016 M. [Ipoda

19. A.E. Mapom, E.A. Mapon, C.B. Ilo3oiickuit Coopuuk Borpocos u 3agau 2015 M.

Hpoda
9 KIIACC

1. PaGouas nporpamma. ®usuka. 7 — 9kiacchl: yueOHO-METOANYECKOTO ocobus /coct. TuxonoBaE.H. — 2-¢
u3a.,crepeorurt. —M.: [lpoda,2013. — 398,(2)

2. TIporpaMmMbI OCHOBHOTO 0011eT0 00pa3oBanus. dusuka. 7 — 9 KiIaccel
(aBTopsr: A.B.Ileprimkun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PaGouas nporpamma no ¢pusuke. 7 knace/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B
COOTBETCTBUU C BEIOPAHHBIM YUSOHUKOM:

4. Mepemmkua A.B. ®usuka. 7 knace. YueGHUK U1 0011e00pa30BaTeNbHBIX YUPEKICHUM .

M.:Ipoda. 2011

5. Jlyxamuk B.1. C60pHUK BOIIPOCOB U 3a1a4 o ¢usuke. 7-9 k. — M.: IIpocselenue,
2010. -192c.

6. Kupux JI.A. ®usuka — 7. Pa3HOYPOBHEBBIE CAMOCTOATENLHBIE M KOHTPOJIBHBIE
pabotsl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. Acraxosa T.B. ®usuka. 7 kiacc. JlaGoparopusie paboTbl. KOHTpOJIbHBIE 3a1aHus. —
Caparos:Jluueit, 2014.

8. «KoHTponbHO-u3MepuTeENbHbIE MaTeprasl. Dusuka. 7 knacc/Coct. H.W. 3opun. — 2-¢
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u3 ., nepepad. — M.:BAKO, 2013.
9. Mapon A.E. ®usuka. 7 kinacc: yuebHo-MeToanueckoe nocooue/ A.E. Mapon.- M.
Hpoda, 2011.- 123c.:
10. KonTponbHble U camocTosiTeNnbHBIE paboThl 1Mo ¢u3uke. 9 kiacc: Kk yueOHUKY A.B.
[Tepprmkuna, E.M. I'ytHuk «®wusuka 9 wmace» / O.U. I'pomneBa. — M.: M3marenscTBO

«Ox3ameny», 2014.

11. Tectrl o pusuke. 9 knace: k yueoHuky A.B. [leporukuna, E.M. I'yTHHK
12. «®Duzuka 9 knace» / O.U. I'pomuesa. — M.: M3natensctBo «OKk3amen», 2010.
13. duzuka. 9 kimace. TemaTndyeckre TECTOBBIE 3aJaHus I MOATOTOBKHA K [ IA. / aBT.- COCT.:

M.B. boiinenko, O.H. Mupomkuna. — Apocnasis: OOO «Axagemus pa3BuTtus», 2014.
14.

HOUPPOBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

e Kypc ¢pu3nku OCHOBHOM ITKOJIBI
https://www.youtube.com/watch?v=eAv09x7VLpk&list=PL1Us50cZ025kdSaT-
75LITxox7NipE7Yh

e  OmnpiTel 0 Gu3uke. OnbIT Dpcrena
https://yandex.ru/video/preview/954784719906962251

e  Ous3uka. DKCIEPUMEHTHI IO IIEKTPOCTATUKE
https://yandex.ru/video/preview/15201013447365691248

e  OnbITh IO (U3KKE. Y CIOBUS CYIIECTBOBAHMUS DIIEKTPHUUECKOTO TOKA
https://yandex.ru/video/preview/8352853643607243318

e 3axoH dapanes. ['mOkuit KOHTYp
https://yandex.ru/video/preview/9425708974662690649

e  Omnmwit Pesepdopna. KomnproTepHas Moaemb.
https://dzen.ru/video/watch/630702172a22e6d57299bd9?t=d2d

e https://lesson.edu.ru/

e https://yandex.ru/tutor/subject/?subject_id=18&ysclid=Im3xevssxc823609373

e https://neznaika.info/oge/phys_oge/
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IMpuaoxkenue 1

OueHOYHBbIH MaTepuaJ Ui POBeleHHs MPOMEKYTOUYHOM aTTecTaunu (qeMoBepcusi)

7 KJ1acc

Ilpu évinonnenuu 3a0anuii Nel-Ne5 ¢ epi6opom omeema u3 npeodiorsHceHHbIX 6APUAHINOE
eblOepume 6epHLLIL U OMMeEmbHie €20 8 Keaopamuke V]

1. .HI/IHI/IH, BJOJIb KOTOpOﬁ ABMIKCTCA TCJIO, HA3BIBACTCA .....

[] 1) [IpoiineHHbIN Ty Th

El 2) Mexanndeckoe IBHKECHUE
3) TpaexTopus
4) Paccrosuaue

2. B KakoM COCTOSIHMM BEIECTBO 3aHMMAaeT BECh MPEJIOCTABICHHBIH O0BEM M HE HUMEET
coOCTBEHHOU (pOpMBI

[] 1) TONBKO B KUIKOM
2) Tonpko B ra3o00pazHom
El 3) B >xunkom 1 razoo0pa3zHoM
] 4) Hu B ogoM cocrosaun
3. Ha pucyHke mpeacraBieH rpaduKk 3aBHCHMOCTH e  a
CKOPOCTH PaBHOMEpPHOTO IBMXEHHS OT BpeMeHHU. Kakoil myTh
mpouwio Teso 3a 4 ¢? 6
[] 1) 6 M
2) 12 M 3
El 3) 18 m b
] 4) 24 m 0 2 4 tc

4. Onpenesist KIT/I oqHOTO ¥ TOTO K€ MEXaHU3Ma, YUYSHUKH MOy YU Pa3HbIC €ro 3HAYCHHS
70% (Nel), 98% (Ne2), 64% (Ne3), 104% (Ne4). O kakoM U3 3TUX 3HAYCHUI MOKHO Cpa3y ’Ke CKas3arh,
9TO OHO OIHUOOYHOE?

] D Nl

H 2)  Ne2
3)  Ne3
4y Ned

5. Kakas Beqin4MHa XapakTepu3yeT ObICTPOTY BbINOJIHEHUS paboThI?

[] 1) Bpewms
El 2) MontHocTb
3) Cuna

4) CxopocTh
6. Kakoe 13 Ha3BaHHBIX TeJ 00J1a/1aeT KWHETHIECKOM dHEpTHe: cTakaH Ha cTojie (Nel), pakera
Ha ctapte (Ne2), kapTuHa, Bucsmias Ha cteHe (Ne3), nmwkymuiics aBToMoOmb (No4)?

] D Nel

H 2)  Ne2
3) N3
] 4 Ned
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Ilpu evinonnenuu 3a0anusn Ne7 na ycmanoesieHue cOOmeemcmeus no3uluil,
NPeOCmMasIeHHBIX 8 08YX MHOMCECMEAX, 8blOEpUEe 6ePHble OMEEembl U 3anuuiunme ¢ maoauyy

7. YcTaHOBUTE COOTBETCTBHE.

Ha3Banue cuibl Hanpasienue

A) cuna TpeHus
b) cuna TsoxecTn
B) cuna peakiuu onopsl

. TIO HAIIPABJICHUIO IBUKCHUS
. BEPTHKAJIbHO BBEPX

. BEpTUKAJILHO BHU3

. IPOTUB ABM)KCHUS

AW N —

OTtBer

Ilpu évinonnenuu 3a0anus Ne 8 eploepume 06a 6epHBIX YMEEPHCOCHUA
u ommembpme ux ¢ Keaopamuke

8. 8. Ha rpaduke nmpuBeneHa 3aBUCUMOCTh NMPOUACHHOTO MYTH OT BpeMeHH. BriOepute dga
BEPHBIX YTBEP)KACHUS.

S, m
A
2
)
5 ///
'/

3

L >
L1 |2 4 6 e

B uHTepBaie 1  vgHu 0T O ¢ Ko 4 'c Teno fnponuid nyTh 3 M

JBI)KEHUE TeJIa HEPaBHOMEPHOE
CKOpPOCThH TeJa Obllla TOCTOSTHHOW U paBHOH 2 M/C
[] 5) ckopoctb Tena Obliia OCTOAHHOM U paBHO# 0,5 M/c

(] D

El 2)  JBIKEHHE T  PaBHOMEPHOE
3)

1 9

Ilpu eévinonnenuu 3ad0anusn Ne9 3anuwiume Kpamkuit omeem
K KauyecmeeHHoll 3a0ayue U nosAcHume €20

9. Y Kakoro BeliecTBa BOASHOTO Mapa MM BOJbI INIOTHOCTH 00sbIe? YeM MOKHO OOBSICHUTh
3TO OoTiInume?

Ilpu évinonnenuu 3a0anuii Nel0-Nell npueedoume pazeepuymoe peuienue

K pacuemHbim 3a0auam

10. HexoTopblil y4acTOK IyTH BEJIOCUIIEANUCT IIpOeXall 3a BpeMs, paBHOE 5 MUH, JBUTAsICh CO
CKOPOCTBIO 2 M/C, a aBTOMOOWJIb ATOT € Y4acCTOK IyTH TIpoexa 3a Bpems, paBHoe 1 muH. KakoBa
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CKOpPOCTh aBTOMOOMJISI HA TAHHOM y4acTKe MmyTH? OTBET BBIPAa3UTh B M/C U KM/H.

11. JleBouka maccoil 45 KI oka3bIBacT JaBJICHHUE Ha oniopy. PaccuunTaiite, kakoe JaBlIeHHE OHA
OKa3bIBACT, €CJIM O0MIas IUIOIMAAb e OAOMB cocTaBisier 290 cum>.
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IIpuniaoxenne 2

®opmupoBaHue PYHKIMOHAILHON rPAMOTHOCTH HA YPOKaX (PUUKH
OYHKIMOHAIBHO TPAMOTHBIA YEJIOBEK — 3TO YEJOBEK, KOTOPBI CIOCOOCH HCIIONIh30BATh

HpI/IO6p€TaeMBI€ B TCUCHMUC )XU3HU 3HAHUA, YMCHI/IH, 1 HABBIKUW OJI1 peHIeHI/Ifl MaKCHUMAJIBHO HII/IpOKOFO
auaria3oHa XHU3HCHHBIX 3aJ1a4Y B paSJ'II/ILIHBIX C(bepax LIe.]'IOBeLIeCKOI\/’I ACATCIIbHOCTH, 06III€HI/I$I 158
COIMATILHBIX OTHOMmIeHUH. [loBbImIeHHe YpPOBHS (DYHKIMOHAIBHON TI'PAMOTHOCTH OOYYaOUTUXCS
obecneunBaeTcs:

o 3a CYET JOCTIKCHHS TUTAHUPYEMBIX MPEIMETHBIX, METAIIPEIMETHBIX U JIMYHOCTHBIX
pe3yJIbTaToB,;

o peanu3anueil CHCTEMHO-ACSTEIbHOCTHOTO TIOAX0/1a;

o PCIICHUECM PA3JIMYHBIX y‘Ie6H0-HO3HaBaTeJ’IBHBIX )41 y‘ICGHO-HpaKTI/I‘-ICCKI/IX 3ajgay.

B xauecTBe OCHOBHBIX COCTaBJJIAIOIIIUX (bYHKHHOHaHBHOﬁ rpaMOTHOCTH BBIJACJICHBI ICCTh:

J MaTeMaTH4ecKasi IpaMOTHOCTB;
J YHUTATENIbCKask TPAMOTHOCTb;

J €CTECTBEHHOHAY4YHasi IPaMOTHOCTE;
. (buHaHCOBAs TPAMOTHOCTB;

J rio0anbHbIe KOMIIETEHINH;

J KpPEaTHBHOE MBIIIJICHUE.

['maBHO# XapaKTEepUCTUKON Ka)KIOW COCTaBIISIONICH SIBISIETCS CIIOCOOHOCTH EHCTBOBATh U
B3aMMOJICIICTBOBATDH C OKPYXKAIOIIMM MHUPOM, pellias MPH 3TOM pa3HOOOpa3HbIe 3a/1a4H, B TOM YHCTIE
U Ha ypoKax (pU3UKH.

MartemaTuyeckasi TrpaMOTHOCTh — JTO CIIOCOOHOCTh HWHAMBHIyyMa TIPOBOJUTH
MaTeMaTHYECKHUE PACCYKICHUS U (DOPMYITHPOBATH, IPUMEHSITH, HHTEPIPETUPOBATEMATEMATHKY IS
pemeHus mpo0ieM B pa3HOOOPa3HBIX KOHTEKCTaX peantbHOro Mupa. Ha ypokax ¢pu3uku npesiaraercs
pemaTth ydeOHbIE 3amaud, ONHM3KHE K peajbHBIM MPOOJIEMHBIC CHUTYallMH, MPECTaBICHHBIC B
HEKOTOPOM KOHTEKCTE U pa3peliacMble TOCTYITHBIMU y4allleMyCsl CPEICTBAMH MATEMATUKHU. Y UUTENb
MPEJICTaBIsIeT Ha YPOKE OCOOCHHOCTH U SJIEMEHTHI OKpPY Karollei 0OCTaHOBKH, MPECTaBICHHLIC B
3a/laHuU B paMKax MpeiaraéMoi CUTyaluu. DTUCUTYAIlUU CBSI3aHbI C pa3HOOOPa3HBIMU ACTIEKTaMHU
OKPYXKAaIOIIeH )KU3HU U TPEOYIOT sl CBOETO pelieHus OOIbIlIeH WK MEHBIIIeH MaTeMaTH3al1u.

YnrtartebCcKasi IPAMOTHOCTb — OJTHA U3 BOXKHEUIIINX COCTABIISIIOLIUX OLIEHKU
(GYHKIIMOHATBFHOW TPaMOTHOCTH IIKOJIbHUKA. [IpeqMeToM peanu3anuu sSBIsSeTCs] UTEHUE KakK
CJI0’)KHOOPTaHU30BAHHAS JCSITEIIBHOCTD M0 BOCIPUITHIO, TOHUMAHUIO U UCTIOJIB30BAHUIO TEKCTOB.

B npenonaBanuu puznke HEOOXOAUMO YICIATh 0CO00€¢ BHUMAaHUE 3HAYMMOCTH YMEHUH,
CBSI3aHHBIXKAK C IOHUMAHUEM MMPOYUTAHHOTO, TAK U C PA3BUTHEM CIIOCOOHOCTH MPUMEHSTh
MOJIyYEHHYIO B TIPOIIECCE YTEHUS MH(POPMAIIUIO B pa3HBIX CUTYaIUsAX, B TOM YUCJICB
HECTaHJaPTHBIX.

J71st Toro 4ToOBI UETOBEK MOT B MOJIHON Mepe y4acTBOBAaTh B JKU3HH OOIIECTBA, EMY
HEOOXO0IUMO YMETh HaXOIUTh B TEKCTaX PA3IMUHYI0 HHPOPMAIUIO, TOHUMATh U aHATTU3UPOBAThH
e€, yMeTh MHTEPIIPETUPOBATH U OLICHUBATh MPOYUTAHHOE. B cOBpeMEeHHOM 00pa30BaTeILHOM
MIPOCTPAHCTBE MIKOJHLHUKY HEOOXOAMMO TTOCTOSTHHO MPOSIBIISATH CIIOCOOHOCTH HAXO/IHUTh
WH(POPMAITMOHHO-CMBICIIOBBIE B3aUMOCBSI3H TEKCTOB PAa3HOTO THMA U (hopMaTta, B KOTOPBIX
MOTHUMAETCS OJTHA U Ta e Mpo0OyieMa, COOTHOCUTh HH(POPMAIIUIO U3 Pa3HBIX TEKCTOB C
BHETEKCTOBBIMH ()OHOBBIMH 3HAHUSIMHU, KPUTHUYCCKH OIICHUBATh HH(POPMAIIMIO U JIeJaTh
COOCTBEHHBIH BBEIBOJ,.

EcrecTBeHHOHAYy4YHAasi TPAMOTHOCTb — 3TO CIIOCOOHOCTH YEJIOBEKA 3aHMMAaTh aKTUBHYIO
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TpaXXJAaHCKYIO TO3UIHIO 10 OGH_IGCTBGHHO S3HaAYMMBIM BOIIPOCaM, CBA3aHHBIM C CCTCCTBCHHBIMU

HayKaMH, 1 €ro roTOBHOCTb MHTCPCCOBATHCSA CCTCCTBCHHOHAYYHBIMU UJICSIMU.

EcrecTBeHHOHAay4YHAsI TPAMOTHOCTh Ha YPOKax (PM3MKH Pa3BUBAET CIIOCOOHOCTH YeJI0OBEKa

MPUMCHATH CCTCCTBCHHOHAYYHBIC 3HAHUA U YMCHUS B PCAJIBHBIXKU3HCHHBIX CUTyallusIX, B TOM

YHUCJIE B ClIy4dasax O6C}’)K,Z[CHI/I$I O6HI€CTBCHHO 3HAYMMBIX BOIIPOCOB, CBA3aHHBIX C MPAKTUUYCCKUMU

IMPUMCHCHUSIMHU ,Z[OCTI/I)KCHI/Iﬁ €CTCCTBCHHEBIX HAYK.

Komnerenuu EHI™ u Tpe6oBanus ®I'OC OO0 k 06pa3oBaTeIbHBIM pe3yJibTaTaM

Komnerenuuu EHT

Tpedosanusa PI'OC OO0 k
o0pa3oBaTe/IbHBIM pe3yJbTaTaM

Haquoe 00BsICHEHHE HBHCHHﬁ, BKJIrO4as:

MIPUMEHEHNUE €CTECTBCHHOHAYYHBIX 3HAHWMN IS
SIBJICHMI;

00BSICHEHHS HUCIIOJIB30BaHHUC u

CO3/IaHUCOOBSICHUTETHHBIX MOJCIICH; 1 JP.

Co3nmanue, TpPUMEHEHHE U TpeoOpa3oBaHKe
3HAKOB M CHMBOJIOB, MOJEIEH U CXeM [yis
pelieHnsT Y4eOHBIX M IMO3HABATCIbHBIX 33134
(MemanpeomemHublil pe3y1bmam 00pazo8anus).

Ilonnmanue OCHOBHBIX 0COOEHHOCTEM
€CTECTBEHHOHAYYHOT'O UCCIICIOBAHUS, BKITFOYAS:
pacrio3HaBaHue W (OPMYJIUPOBAHHE  IETH
JIAHHOI'0 MCCJIEIOBAHHUS;

BBIIBIKEHUE

OOBSACHUTENBHBIX THIOTE3 U

NpPeUIOKEHHEe  CIOCOOOB  HMX  IPOBEPKH;

NpCAJIOKCHUC WJIM OLICHKA CHOCOGOBHay‘-IHOI‘O
HCCIICAOBAHNA JaHHOI'O BOIIpOCaA.

OBnasieHre HAy4HBIM TOAXOZOM K PEIICHHIO
pPasMUUHBIX  33/1a4; OBJAJCHUE YMCHUAMHU
dhopmynupoBaTh TUTIOTE3bI (obwue
npeomMemHule pe3yibmamvl U3VUeHUs: Qu3UKU).
[TpuoOperenue ompiTa NPUMEHEHHS HAyYHBIX
METOJIOB TO3HAHUS (npeoMemHublll pe3yibmam
U3y4eHUs PusuKu).

WHTepnperanusi JaHHBIX M HCHOJB30BaHHE
HAay4YHBIX JIOKA3aTEJIbCTB JUISL  IOJIYYCHHs
BBIBOJIOB, BKIIIOYAs: aHAIN3, WHTEPIPETAIMIO
JaHHBIX ¥ IOJYYEHHE COOTBETCTBYIOIIUX
¢bopmbI

BBIBOJIOB; IpeoOpa3oBaHuEe  OIHOM

NpEACTABJICHUA JaHHBIX B IPYTYIO.HU IP.

OmnpeneneHre MOHATHH, CO31aHUE 00O0OIICHUH,
YCTAaHOBJICHUE  aHAJIOTUH,  KJIACCU(PUKALNS,
YCTaHOBJICHHE
CBsI3€H, MOCTPOCHHE JIOTHYECKUX PACCYKICHUM,

MPUINHHO-CIICACTBCHHBIX

yMOBaKJHO‘-IeHI/Iﬁ (I/IHI[yKTI/IBHLIX, ACOYKTHUBHBIX
n 110 aHaJIOI‘I/II/I) U TOJYYCHUC BbIBOJIOB

(Memanpeomemubliipe3y1bmam 00pa308anus).

Omenka pe3yIbTaToB AKCIIEPUMEHTOB,
MIpe/ICTaBIICHHUE HAYYHO 000CHOBaHHBIX
apryMEHTOB ~ CBOMX  JICUCTBUH  (0Owue

npeomemuule pe3yaibmamsl U3yueHUus QUu3uKu).

®du3nka, 0COOCHHO B COBPEMEHHYIO HHPOPMAITMOHHYO 3TIOXY, JODKHBI MPETOIaBaThCS HE
KaK OrpOMHBIN HAOOp CBEJICHUH, MpeAHA3HAYCHHBIN JIJIsl 3aTIOMUHAHUS, a KaK JCHCTBCHHBIN
WHCTPYMEHT MO3HAHUS MHUpA.

@duHaHCOBasE TIPaMOTHOCTb - CIIOCOOHOCTb JIMYHOCTHM IPUHUMATh pa3yMHBbIE,
1esnecooOpasHble pelleHus, CBA3aHHbIE C (MHAHCAMH, B PA3JIUYHBIX CHUTyallUsX COOCTBEHHOMH
KU3HEJCATENIbHOCTH. OTU pEIIEHHs KacalroTCid M CErOAHSIIHErO OIbITa YYalluxcs, U HX
Ommkaiiniero Oyaymiero (OT MPOCTHIX PEHICHHH O MOBOAY PAacXOJOBaHHS KapMaHHBIX JCHET JI0
pEIIeHUH, UMEIOIUX JOJITOCPOUYHbIE (DUHAHCOBBIE MOCIEACTBUS, CBA3aHHBIX C BOINPOCAMHU
oOpa3oBaHus U paboTsl). Ha sTame 3HaKoMcTBa C TaKUMM CTaThsIMM IUIAHUPOBAHUS CEMEHHOTO

6IOIL)KGTa KaK XWINIMHO-KOMMYHAJILHOC XO3SUCTBO | YCIYyTH BaXXHBIC Ka4YCCTBa W HABBIKH,
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BhIpa)KaloUIrecs B HAOMIOACHUU B PaHHEM BO3pacTe 3a paboTol MpuOOpOB yueTa MOTpeOJIeHUs
AIIEKTPOIHEPTUM M BOABI MOTYT 3(dexTnBHO TpaHCHOpPMUPOBATHCS B TaKWe YMEHHUS Kak
IpOBEJCHUE aHaju3a IOoKa3aTeliell 3JIeKTPONpPUOOPOB, CPEIHErOJO0BOM pacyeT MoTpedsseMoit
AIEKTPOIHEPTHH, BEACHUE CTATUCTUKH CYETUYMKOB, MPOBEJICHUE aHallM3a O0IIEeIOMOBOI0 pacxo/a
AIIEKTPOIHEPTUH H T. 1.

['100a/IbHO  KOMIIETEHTHAsl JIMYHOCTD - YEJIOBEK, KOTOPBIH crocoOeH
BOCIPUHUMATh MECTHBIE U TJI00aNbHBIE MPOOIEMBI U BOIIPOCHI MEKKYJIHTYPHOIOB3aUMOICHCTBUS,
MOHUMATh Y OLICHWBATh PA3NUYHBIC TOUKH  3pPEHUS U MHUPOBO33PEHUS, YCIEIIHO |
YBa)KUTEJILHO B3aMMOJICHCTBOBATh C APYTUMIIIIOIBMH, a TaKXKe OTBETCTBEHHO NEHCTBOBATH IS
oOecrieyeHHss yCTOHYMBOTO DPa3BUTHS W KOJUIEKTHBHOTO  Omaromomnyuws. [oOanbHyIo
KOMITETEHTHOCTb (TJI00QJIbHBIC KOMITETCHIIMHM) MOHO paccMaTpHBaTh KaK CreHU(pUIECKUMA
000COONEHHBII  IIEHHOCTHO-UHTETPATUBHBIA ~ KOMIIOHEHT  (YHKIMOHAIBHOW TI'PaMOTHOCTH,
UMEIOIINH COOCTBEHHOE TPEAMETHOE COAEp)KaHUe, IEHHOCTHYIO OCHOBY M HAllCJICHHBIA Ha
dbopMHUpOBaHHE  YHHBEPCAJIBHBIX  HaBBIKOB.  [lapamokc  ¢opmupoBaHus  riao0ambHOM
KOMIIETEHTHOCTH KaK 0a30BOT0 JUYHOCTHOI'O OOpa30BaHMsI CBA3aH C IOHUMAHUEM €€ OTKPBITOTO,
HE3aBEPIICHHOTO COoCTOsiHUA. OMOCPeOBaHHO ATO BBIPAXKAETCS B TMOCTOSIHHOHW TOTOBHOCTH
r7100aTbHO KOMIIETEHTHOI'O 4YeJIOBEKa K MepepadOoTKe IOMOIHUTENbHOW  MH(OpMAIH, K
NOJYYCHHUIO HOBBIX 3HAHWUH O MHPE M COIMATILHBIX B3aUMOJICHCTBUSX, TTO/T BIUSTHIEM KOTOPBIX
MOYKET MEHSATBHCS MPEJCTABICHHE O COOTHOUICHWH TJIO0ATbHOTO W JIOKAJBHOTO, O IIEJIEBBIX
YCTAaHOBKAX CAaMOCTOSATEIBLHOM IEATEILHOCTH U KOMMyHUKamuii. C Apyroi CTOPOHBI, CTAOMIBHOCTD
rJ100abHOM KOMITETEHTHOCTH CBSI3aHa C €€ [ICHHOCTHOMOCHOBOM: HANPaBJIEHHOCTHIO HA TOHUMaHUe
[IEHHOCTH APYTOro, Ha OCO3HAHHOE OTBETCTBEHHOE OTHOLICHHUE K OKPY KAIOIIHNM.

KpeaTnBHoe MbIlILIEHHE - CTIOCOOHOCTH NMPOJIYKTUBHO YY9aCTBOBATH B IPOIIECCE
BBIPA0OTKH, OIICHKU M COBEPILIEHCTBOBAaHUH HJIeH, HAPABJICHHBIX HA MOJyYeHNE HHHOBAIIMOHHBIX
1 5QPEKTUBHBIX pelIeHUH, HOBOTO 3HAHUS U 3(pPeKTHOTO BhIpakeHUs: BooOpaxkeHus. KpeatusHoe
MBIIIJICHHE Ha (PU3UKE MOXKET IPOSIBIATH CEOSIpa3HbIMU CIIOCOOAMHU: B BUI€ HOBOM HJIEH,
NPUBHOCSIIEH BKJIaJ B HAYyYHOE 3HAHKE; B BUJE 3aMbICIIa SKCIIEPUMEHTA JUIS TPOBEPKH THITOTE3HI;
B BU/JIC Pa3BUTHsI HAYYHOH HJI€U; B BUJIE U300pETEHMSI, UMEIOLIETO MPUKIIAHYIO ICHHOCTh;, B
BUJC TUIAHUPOBAHHS HOBBIX O0OJAcCTel MpPUMEHEHUs HAyYHOW, MH)KEHEPHOW AESITeNbHOCTH.
HecmoTps Ha 3HaUMTENBFHOE TIEpECeUeHHE C €CTECTBEHHOHAYYHBIMU YMEHUSIMHU U HaBBIKAMU,
KpeaTHBHOEMBINIUICHUE B (hr3HKe OoJble choKyCHpPOBaHO:

®  Ha IpoIecce BBIIBUKCHUS HOBBIX UJIEH, a HE Ha IPUMEHEHHUHN YK€ U3BECTHBIX 3HAHU;

¢ Ha OPHUTHHAIBHOCTH npeJuIaraéMbIx MOJIXO/M0B U peIIeHui (pu
YCIIOBUH, YTO OTBETHI UMEIOT CMBICI U IIEHHOCTB);

L Ha OTKPBITBIX np06neMax, AOIMYCKAIOMKUX AJBTCPHATUBHLIC PCIICHHUA U IIOTOMY
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TpeOyIOMMX CepUr NPUOTIKEHUN 1 yTOYHCHHIA,

L4 Ha croco0ax u MponHecCe MOJIYyUCHUs pCICHUs, 4 HC Ha OTBCTC.

DYHKIHOHAJIBHASA

rPaMOTHOCTH

Cocrapasiiomue pyHKIMOHAJBLHOH T'PAMOTHOCTH HA YpPOKax (PU3UKHU

PdunaHcoBast

TPaMOTHOCTD

CoBOKYITHOCTh 3HaHUI, HaBBIKOB U YCTaHOBOK B cdepe (PUHAHCOBOTO
NOBEJICHUS YEJIOBEKA, BEAYIIMX K YIYYIIEHUIO OJaroCOCTOSIHUA U
HOBBIIICHUIO KaUeCTBA KU3HMU.

I'no0aabHbIE

KOMIICTCHIIHH

Coueranue 3HAHUW, YMEHHWH, B3IJIAIOB, OTHONICHWH M IIEHHOCTEH,
YCHEUTHO TPUMEHSAEMBIX ITPU JUYHOM WJIM BUPTYaIbHOM B3aUMOJIEUCTBUU
C JIFOAbMH, KOTOPBIE MPUHAJIEKAT K JAPYroll KyJbTYpHOM Cpene, U Mpu
YYaCTHH OTJEIBHBIX JIMI] B PEIICHUH TJI00ATBHBIX TPOOIEM

KpeaTtusnoe

MbIIIJICHUE

CriocoOHOCTh TPOAYKTHBHO Y4aCTBOBAThH B TIPOIECCE BEIPAOOTKH, OIICHKH
U COBEPIICHCTBOBAHMM  WJCW,  HANpaBICHHBIX  HA  TOJyYCHHUE
WHHOBAIIMOHHBIX U () (DEKTHUBHBIX PEIICHUN, W/WJIM HOBOTO 3HAHUS, U/ HITN
3(PEKTHOTO BRIPAKECHHS] BOOOPAKCHHUSI.

EcTecTBeHHO-HAyUHast

rPAMOTHOCTH

CriocoOHOCTh 4eJOBeKa 3aHMMAaTh AKTHBHYIO TPaXKIAHCKYIO IO3UIIUIO
M0 BOMPOCaM,  CBSI3aHHBIM  C €CTECTBEHHO-HAyYHBIMU  MJIEIMH U
TEXHOJIOTHSIMHU MPOMBIIIJIEHHOTO MPOU3BOJICTBA.

YuraTeabckasa

IrpaMmoOTHOCTb

CHOCOGHOCTB YCJIOBCKA IIOHUMATh U UCIIOJb30BAaTh ITMCBMCHHOC TCKCTHI,
Pa3MBIIUIATE O HUX W 3aHUMATbCS YTEHUEM, YTOOBI JOCTUTATh CBOMX
ueneﬁ, paCH_II/IpHTI: CBOH 3HAHUA U BO3MOXHOCTH, y‘-IaCTBOBaTB
B COIMAJIbHON JKHU3HHU

MareMaTHn4ecKas

rpaMmoOTHOCTb

CriocobHOCTh  (OpMYIHPOBaTH, NPUMEHSATH U MHTEPIPETUPOBATH
MaTeMaTUKy B pa3HOOOpa3HbIX KOHTEKCTaX: MPUMEHATh MaTeMaTHUECKUE
pacCy KJIeHHUs; UCIOJIb30BATh MATEMATUYECCKUE ITOHATUS U UHCTPYMEHTBI
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IIpuniaoxenne 3
Peanu3anusi BOCIUTATEJbHOI0 MOTEHIHAIA YU4eOHOTo npeaMeTa «PU3HKa» Ha YPOBHe
OCHOBHOTI0 00111er0 00pa3oBaHUA

Bocnurarenbhblii moTeHIman npeamera «Gusukay peann3yeTcs yepes:

¢dbopMupoBaHUE TpeACTaBIeHHE 00 YyCTpOHCTBE MHUpa, (OPMHUPOBAHHUE OCHOBHBIX
(GyHIAMEHTAIBHBIX (PU3MUECKUX 3aKOHOB, YMEHUE HX aHaJU3UpOBaTh, HHTEPIPETHPOBATH,
IPUMEHSTh, YMETh MPOTHO3UPOBATH PA3BUTHE CUTYAIIUHN U HAXOIUTD ITyTH PEUICHHUS;

peanmn3anuro HCTOPUICCKOr'o MoaxoJa, KOTOpLIfI MO3BOJIACT PACKPBITH COACPIKAHUC (I)I/ISI/IKI/I,
KaK COCTaBHOM YacTH MI/IpOBOﬁ O6H_IC‘IGJ'IOB6‘I€CKOI71 KYJBbTYpbl, 4 TAKXXC IOKa3aTb y4YalllUMCHA
O6H_II/IG 3aKOHOMCPHOCTU U NPHUHIHUIIBI HAYYHOI'O ITIO3HAHU,

pacKpbITHE YEJIOBEUeCKOro cmbicia Hayku o [lpupoze, Tak Kak HCTOpU3M (QOPMHUPYET
HAayYHOE MHUPOBO33pPEHUE, pa3BUBAET HMHTEPEC K HayKe, CIIOCOOCTBYET TOBBIINICHUIO KayecTBa
3HaHMM, TIOMOTaeT HPAaBCTBEHHO BOCHHUTHIBATH  YYAIUXCS, COBEPLICHCTBYET  METOAUKY
npenoaaBaHus PU3UKU;

000CHOBaHHE HAYyYHOTO, (GUIOCOPCKOTO M METOJOJIOTHYECKOTO 3HAYCHUS Y4eOHOTO
MaTepHualia U BBIIBICHHE €r0 BaXHOCTH; PACKPHITHE IIEHHOCTHBIX aCTEeKTOB (DM3MKHM KaK HayKH;
aHaJIM3 [IEHHOCTH CaMOM JKU3HU U MPOOJIEMBbI CaMOpPEaTH3alliy JTMYHOCTH YeJIOBEKa Ha MPUMEpax
TBOPYECTBA BBIJAIOMIUXCS YYEHBIX — (DM3HMKOB, a CIICOBATEILHO BOCIIMTAHHE MATPUOTHU3MA,
NPEXJIe BCETO, CBA3aHO C BOCIIUTAHUEM OJIaroIapHOM MaMsTH K TepOMYECKOMY TPOILIOMY HAIIIEro
Hapoa;

(dbopMHUpOBaHHE COBPEMEHHBIX HAYYHBIX B3[VOB HAa DKOJOTHYECKHE MPOOIIEMBI,
NOHUMAHWE WX 3HAYMMOCTH B YCIOBHSX CTPEMHUTEIHHO Pa3BUBAIOIICTOCS B MHUPE HAyYHO-
TEXHUYECKOTO Mporpecca, Mmoka3blBaTh HAyYHO OOOCHOBAHHBIC CIIOCOOBI YMECHBIICHHS BPEIHOTO
BO3JICUCTBUS XO3SHUCTBCHHOM JEATEIBHOCTH 4YEJIOBEKa Ha MPHUPOJY, 3HAKOMCTBO Y4YallUXCs C
COBPEMEHHBIMH METOJIaMH H3yUY€HHsI M OXpPaHbl MPUPOAbI, 000OIIUTH MOJYYCHHbIE HA JPYTHX
ypOKax 3HaHMUS;

peleHre 3aja4, UHTEPECHBIX MO COJACPKAHMIO, OOraThlX HMJIESMH, UMEIOIIUX HECKOJIBKO
CHoco0OB pelIeHUs, KOTOPbIE BBIMOJIHAIOT HA ypOKax ydaluecs, B TOM YHCIE U pelleHue 3a1ay ¢
HKOJIOTHUECKUM COZIEP)KaHUEM, KOTOPbIEC y YUAILIUXCS BBI3BIBAIOT OOJIBILION HHTEPEC;

MpUBJICYEHNUE BHUMAHUS OOYYarOIIMUXCS K IIEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
SIBJICHHM, OpTaHU3AI|I0 UX PA0OTHI C MOTy4aeMOi Ha yPOKe COIMaIbHO 3HAYMMOM HH(popMaIuen —
MHUIIMHPOBAHUE €€ O0OCYKIACHMS, BHICKA3bIBaHUSI 00YYAIOIIMMUCS CBOETO MHEHHS 1O €€ TOBOJY,
BBIPA0OTKH CBOETO K HEH OTHOILICHUS;

JEMOHCTpALMIO O00YyYaloMMCsl TPUMEPOB OTBETCTBEHHOTO, T'PAXKIAHCKOTO IOBEIACHMUS,
MPOSIBJICHUS YEJIOBEKOIIO0MS 1 10OpOCEPAEUHOCTH, Yepe3 MoA00p COOTBETCTBYIOUINX TEKCTOB IS
YTEeHMsI, 3a/1a4 JUUIsl pEelIeHUs, TPOOIEMHBIX CUTYalui A 00CyKIeHUs B Kiacce;

NpUMEHEHHEe Ha YPOKaXx HWHTEPAKTHBHBIX (GopM  paboTel ¢  00ydYarOMIHUMUCS:
UHTEIJIEKTYaJIbHBIX UIP, CTUMYJHPYIOIIUX TO3HABATEJIbHYI0 MOTHMBAIMIO OOYyYaroIIHXCs;
JTUIAaKTUYECKOTO TeaTpa, TJe IOJyYeHHBbIE Ha YpOKE 3HAHHS OOBITPHIBAIOTCS B TEaTPaIbHBIX
MOCTaHOBKAX; TUCKYCCH, KOTOPBIE 1al0T 00YYaIOUIMMCS BO3MOKHOCTh PUOOPECTH OTIBIT BEACHUS
KOHCTPYKTHUBHOTO JUAJIOra; TPYNIOBOi paboThl MK pabOoThI B Tapax, KOTOPhIE y4aT 00ydaromuxcst
KOMaHJHOH paboTe U B3aUMOACHUCTBHUIO C APYTUMHU 00yYarOIIUMUCS;

WHUIUHUPOBAHUEC U MMOAACPIKKY HCCHGI{OB&TGHBCKOﬁ JACATCIIbHOCTH 06yqa10m1/1xcsl B paMKax
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peanu3ali MMHU WHAUBUAYAIbHBIX M TPYNIOBBIX HCCIEIOBATEIbCKUX IPOEKTOB, YTO JAaCT
00yYaromuMcsi BO3MOXKHOCTb MPUOOPECTH HABBIK CAMOCTOSATEIBHOTO PEIICHHS] TEOPETUYECKOMH
npoOJIeMbl, HaBBIK TC€HEPHPOBAaHUS U O(POPMIICHHS COOCTBEHHBIX HJCH, HABBIK YBAXXKUTEIHHOTO
OTHOWICHHUS K YYXXUM HIesM, OGOPMIIEHHBIM B paboTax Jpyrux HCCIEI0BaTeNel, HaBbIK
yOJIMYHOTO BBICTYIUICHHS MEpel ayIUTOpUEN, apryMEHTHUPOBAHUS U OTCTAaUBaHMs CBOEH TOYKHU
3peHus;
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