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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKe HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Duznkay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi ¥ OpPraHu3alyi0 H3y4eHHUs
bu3MKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo (usuke y4duTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaraM OOy4EHHs], a TAKKE
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

[Iporpamma o ¢u3uke ycraHaBIMBaeT pacmpe/ereHrue yaeOHOro maTepuana
o rojaM o0ydeHus (1o Kjaccam), MmpejjiaracT IpUMEpPHYIO MOCIEA0BATEILHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEM 00yJaromuxcs.

[TporpamMmma no ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOIUYECKOU
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY HPEIMETY.

®du3rKa SIBISIETCS CHCTEMOOOPAa3YIOIIHUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
IIPEIMETOB, IOCKOJBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMUEH, OHOJ0oTHEN, acTpOHOMHUEH U hU3HUecKoii reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpA, MPEIOCTABISICT HauOoyee sSCHbIe
oOpasibl MPUMEHEHHs] HAYYHOr0 METOJa MO3HAHUS, TO €CTh CIO0c0o0a MOTyYeHUS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 raaBHBIX 3a7a4 (PU3MUECKOTo O0pa3oBaHUsI B CTPYKType OOIero
o0Opa3oBaHMsI COCTOMT B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOH TPaMOTHOCTU H
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenue @u3ankun Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJCHUE
CIIEIYIOIMMU KOMIETEHTHOCTAMHM, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTH:

« Hay4YHO OOBSICHSTH SIBJICHUS;

+ OILICHMBATh U OHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

- HHTEPIOPETHPOBATH  JaHHbBIE M  HCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl OJIYYE€HHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKM HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenonaBaHus ydeOHoro mpeamera «Dusukay B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®eneparuu, peaan3yronmx
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnernn Munucrepcrsa npocsemienus Poccuiickoit @enepanunu (IpoToKoi OT 3
nekadps 2019 r. N2 TTK-4BH).
Heau uzyyenust pu3uKU:

npuoOpeTeHne HHTEepeca M CTpeMJICHHs] OO0y4aloumxcs K HayqYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HUX HMHTEIUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE NMO3HAaHUS U (POPMUPOBAHUE
UCCJIEJOBATENBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSIM;
¢dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3y4eHHsI OCHOB
CTPOCHHMSI MaTepUH U (HyHIaMEHTAIbHBIX 3aKOHOB (DHU3HKHU;
(GopMUpOBaHKE TPEICTABICHUA O PO (U3MKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI];

pa3BUTHE  MPEICTAaBIEHMH O  BO3MOXHBIX  cdepax  Oyayuen
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JanbHenIeMy oOy4eHHUI0 B 3TOM HaIPaBIICHUH.

JlocTrkeHre 3TUX IIeJied MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBanusi 00ECIEUMBACTCS PEIICHUEM CIICAYIONINX 3a1aY:

npuoOpeTeHue 3HAHUH O JHUCKPETHOM CTPOCHHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKHX, MAarHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npuoOpeTeHNe YMEHHUI ONMUCHIBATh U OOBICHATH (PU3MUECKUE SIBJICHUS C
UCIIOJIb30BaHUEM MOTYUYECHHbIX 3HAHU;

OCBOGHHE METOJIOB pEIICHUs TMPOCTEUIINX pacy€THBIX 3a7ad ¢
UCTIOJIb30BaHUEM duznyeckux Mojiene, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PHUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMell PU3NUECKOTO COAEpKaHUs,
BKJItOUYasi THPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSAX (PU3UKHU, aHAIIU3 U
KPUTHUECKOE OLIEHWBaHNE MH(POpMAIIH;

3HAKOMCTBO €O cepaMu mpodeCcCUOHATIBHON e TEILHOCTH, CBI3aHHBIMU
C (QU3MKOH, W COBPEMEHHBIMH TEXHOJOTHUAMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha w3yuenne ¢usuku (0a30BbI YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEZEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hezeno), B 9 kiacce — 102 gaca (3 yaca B HEZEI0).

[Ipennaraemepiii B mporpaMMe no (u3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIHITOB HOCUT PEKOMEHATEIIbHBIN XapaKTep, yUUTeb JeiacT BEIOOP MPOBEICHUS
Jab0opaTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH



06y‘-IaIOIHI/IXC$I, CIIMCKa JKCIICPHMCHTAJIbHBIX SaHaHHﬁ, npeajraraCMbix B paMKax
OCHOBHOTI'O TOCYAAapCTBCHHOI'O 3K3aMCHA I10 (l)I/ISI/IKe.

COAEPXAHUE OBYUEHUA

7 KJIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAI0IIEero Mupa.

®dusnka — Hayka O npupone. SIBneHus npuponbl. PuU3HUECKHUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. 3Mepenne Qu3nueckux BenuuynH. DuU3NYECKUE
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cUCTeEMa €IUHHII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HayKd H3Y4arOT MPUPOLY.
EctecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NIECKUX SABJICHUN ¢ TOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.
- MexaHu4eckue, TEIUIOBbIE, JJICKTPUUECKHWE, MAarHUTHBIC, CBETOBBIC
SIBJICHUSI.

«  ®uznueckue npuOOPHI U MPONEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnvie pabomul u onvimaol.
« Ormpenenenue 1EeHbI ACICHUS Kbl K3MEPUTEIBHOTO MPUOopa.
« H3mepenue paccTosTHUN.
- H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
«  OmnpeneneHue pa3MepoB MAJIBIX TEJL.
« H3mepenue temriieparypbpl IIpU MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JaTYuKa TEMIIEPATYPBI.

- IlpoBenenue uccienoBaHus MO MNPOBEPKE TUIIOTE3bl: JAIBHOCTH IMOJETA
apuka, MymeHHOro FOpU30HTAILHO, TeM OOJibllle, YeM OOJIbIlle BhICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBe€HUS 0 CTPOEHUH BellleCcTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBmxenne wyactuil BemecTBa. CBA3b CKOPOCTH ABMXKEHHUS YaCTHUI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzammoneicTBue uacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH U TBEPJBIX
(kpucTaImyecknx) Tesl. B3anuMoCBsA3b MEXJy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSIX U UX aTOMHO-MOJICKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.



Hemoncmpayuu.

- HabGmonenne 6poyHOBCKOTO ABMKCHHUS.

- Habmonenne nuddysumn.

- HaOmionenune  siBneHuid,  OOBACHAIOMIMXCS  MPUTSKEHUEM  WIIU

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

- OneHka [aMamMeTpa aToMa METOJOM psiIoB  (C  HUCIOJb30BaHUEM

dboTtorpaduii).
«  OnbITHI 10 HAOJIOCHHUIO TEMIOBOT'O PACIIMPEHHUS ra30B.
«  OnbITl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuskeHue 1 B3aUMOJAEHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpelHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBMKEHHUH. Pacuér mytu u
BPEMEHU JBUKECHHUS.
SlBnenne nHepuMM. 3aKOH HMHEPUUHM. B3aMMOAeMCTBHE TeNl KaKk NPUYMHA
W3MEHEHUSI CKOPOCTH JBHWXEHUA Tel. Macca Kak Mepa HHEPTHOCTU Tela.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
0o0BEMa BelecTBa.
Cuila Kak XapakTepucTUKa B3auMojaeiucTBUs Tesl. Cuila yopyrocTd W 3aKOH
['yka. MI3MepeHune cuiibl C MOMOIIBIO AUHAMOMETpA. SIBJIICHHE TATOTEHUS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HAMPABJIEHHBIX IO OJHOM HpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IPUPOJE U TEXHUKE.
Jemoncmpayuu.
- HaGnronenrne MeXaHMYECKOTO JIBMXKCHUS Tea.
«  H3mepeHue CKOPOCTH MPSMOIMHEHHOTO JIBHXKCHUS.
- HaOGmronenue siBneHus HHEPIUU.
- HaOmronenue usMeHeHus: CKOPOCTH TIPH B3aUMOJICHCTBUU TEI.
« CpaBHeHHME Macc IO B3aUMOJICHCTBUIO TE.
« CrnoxxeHue cui, HaPaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuvie pabomul u onvimel.
- OmnpexneneHne CKOPOCTH PABHOMEPHOTO ABUKEHHUS (IIApUKA B XKUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

- Ormnpenenenrie CpeHE CKOPOCTH CKOJBKEHHS OpycKa WM I[IapuKa 1o
HAaKJIOHHOM IJIOCKOCTH.

«  Omnpexenenue MIOTHOCTH TBEPAOTO TeEA.

«  OmbITE, JEMOHCTPUPYIONINE 3aBUCUMOCTH paCTsDKeHUs (Iedopmariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

«  OnpITBl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.



JaBnenue. CriocoObl yMEHBITICHUS ¥ YBEJIMYCHUS JaBiieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPBIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmraroniyecs: cocysl. [ mapaBnuyeckue MeXaHu3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.

« 3aBUCHMMOCTH JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

- Ilepenaua naBieHUs: KUIKOCTHIO U FA30M.

«  CooOmmaronuecs cocy/bl.

« I'mopaBmmueckuit mpecc.

« IlposiBnenue nefcTBust aTMOCHEPHOTO J1aBJICHUSI.

+  3aBHUCHUMOCTb BBITAIKUBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHON YaCTH Tea

Y TJIOTHOCTH KUJIKOCTH.

« PaBEHCTBO BBITAIKMBAIOIICH CHJIBI BECY BEITECHEHHOM KUJIKOCTH.

 YcioBue mIaBaHus TEJ: TJIaBaHUE UK TTOTPYKEHUE TE B 3aBUCUMOCTH OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.

Jlabopamopuwie pabomul u onvimaul.

« HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMA MOTPYKEHHOU B
KUJIKOCTh YaCcTH TeJa.

« OmnpeneneHne  BBITAJIKUBAIOIIECH CHUJIbI, JCHUCTBYIOIIEH HAa  TEJNO,
MOTPYKEHHOE B KUJIKOCTD.

« IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

« OnpITEl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIIECH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPY>KEHHOU B )KUIKOCTh
YaCcTH Te€Ja U OT IUNIOTHOCTHU KUIKOCTH.

- KoHcTpynpoBanue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [ [pumeHenue npasusia paBHOBECHs phluara kK 0JI0Ky. «30J10TOe
npaBuwio» Mexanuku. KITJ[ mpocteix Mexanu3mMoB. [IpocTeie MexaHU3MbI B OBITY U
TEXHUKE.



Mexannueckass odHeprusa. KuHernueckas W NOTEHOMANbHAs DHEPIUS.
[IpeBpalieHrie 0JTHOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

« IIpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

«  Omnpenenenne pabOTHI CUITBI TPEHHUS IPU PABHOMEPHOM JIBIXKEHUU TeJa I10

TOPU30HTAIBHON TOBEPXHOCTH.
« HccnepoBanue ycinoBUi paBHOBECHS pblUyara.
- Msmepenue KII/] HaKIOHHOM IJIOCKOCTH.

« HM3ydeHue 3akoHa COXpAaHEHUS MEXAaHUYECKON YHEPTUMU.
8 KUIACC

Pa3znea 6. TeruioBble sAiBJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUU CTPOCHHUS
BelecTsa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAIOLINE
OCHOBHBIE TIOJIOKEHUS] MOJIEKYJISIPHO-KUHETHYECKOM TEOPHH.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, KHUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUHW MOJIEKYJISIPHO--KUHETUYECKON TEOPHH.
CmauuBaHKE U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3p TeMmmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBMXKCHHS
yacTull. BHyTpenHsisi sHeprus. CnocoObl H3MEHEHHsT BHYTPEHHEH SHepruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenadn: TEMIONPOBOIHOCTD,
KOHBEKLMS, U3ITy4YEHHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJelbHAass TEIUIOTa IUIaBJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHUS.

BrnaxHocTts Bo31yXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer pabotel TeroBbix apurareneit KIIJ TtemmoBoro nBurarens.
TenoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEebl.

3aKOH COXpaHEHUs U MPEBPALIEHUSI SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Jlemoncmpayuu.

- Habmonenne OpoyHOBCKOTO IBHKEHUSI.

- Habmonenne nuddysun.

- HaOmtonenue siBneHnii cMauyMBaHus U KaMWUISIPHBIX SIBJICHUM.

- HaOnronenue TeninoBoro pacvpeHus Ted.



- U3menenue naBneHus ra3za NMpu U3MEHEHUM OOBEMA M HATPEBAHUU WA
OXJIAJKICHUU.

« IlpaBuna nu3sMepeHus: TeMIeparypsl.

- Bunel Tenonepenayn.

«  OxJaxJeHue Mpu COBEPIICHUN PabOTHI.

- HarpeBanue npu coBepiieHur pabOThl BHEITHUMHU CHIIAMH.

« CpaBHEHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.

- HaOGmonenue kunenus.

- HaOmionenue noctossHCTBa TeMIiepaTyphl pHU MJIABJICHUU.

+  Mopgenau TeII0BEIX JIBUTATEICH.

Jlabopamopuvie pabomul u onvimaol.

«  OnbITHI 10 OOHAPYKEHUIO JEHUCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

«  OnBbITHI 10 BEIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

«  OnbITel IO HAOMIOACHUIO TEIUIOBOTO PACHIMPEHMS Ta30B, >KUIKOCTEH U

TBEPABIX TEIL.

- Omnpenenenuie 1aBieHUs BO3ayXa B OAJIJIOHE LIIPUILIA.

«  OnbITBl, AEMOHCTPHUPYIOUIME 3aBUCUMOCTh JABJICHUS BO3JQyXa OT €ro

00BbEMa U HATPEBAHUS WIIH OXJIAXKICHUSI.

- [IpoBepka rumoTesbl TMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOUKA YKUIKOCTH

B TEPMOMETPUUECKOUN TPyOKe OT TeMIEPATyPhI.
- HaGOnionenue wu3MeHEHUs BHYTPEHHEM OJHEpPruM Tejla B pe3yjbTare
TEeIIonepeayr U padoThl BHEITHUX CHJL.

- MHccnenoBanue sBiIeHUS TEIIOOOMEHA MPU CMENIMBAHUU XOJOJHOM H

ropst4er BOJIBL.

« OmnpeneneHne  KOJIMYECTBA  TEIUIOTHI, IIOJIYYEHHOTO BOJIOM  IpHU

TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHAPOM.

- Omnpexnenenue yeabHONU TEINIOEMKOCTH BEIIECTBA.

« HccnenoBanue nporecca UCIapeHusl.

«  OmnpeneneHne OTHOCUTEIBHON BIAXKHOCTH BO3yXa.

« Omnpenenenue yaeabHONW TEMIOTHI MUIABICHUS JbJA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUUYEcKuX 3apsiaoB. B3aumoneiicTBue
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aMMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIaMH ).

Onekrpudeckoe mnoJie. Hanpsxk€HHOCTH siieKTpudeckoro nosis. IlpuHomn
CYNEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3aps/ioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenune aroma. IIpOBOOHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.



DNEeKTpUYECKUM TOK. YCIOBUS CYHIECTBOBAHUS BJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA 3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B )KHJIKOCTSX U Ta3ax.

Onektpuueckas menb. Cuna  Toka.  DJIEKTPUYECKOE  HAMNpsKEHHUE.
ConpoTuBieHHE MPOBOJHUKA. Y ICIBHOE COMPOTHUBJICHUE BellecTBA. 3akoH Oma
I ydacTka nenu. [locnegoBarenbHoe U MapauieIbHOE COETMHEHHUE POBOIHUKOB.

PaGota ® MOMmHOCTH dJeKTpUYecKoro Toka. 3akoH Jlxoyms—JIeHia.
DReKTpUYECKUE 1IeTTH U TTOTPEOUTENIH IJIEKTPUUECKOoi sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTtostHHBIE MarHUTHI. B3anmMoaeicTBUE TOCTOSSHHBIX MAarHUTOB. MarHuTHOE
nose. MarnutHoe mosne 3eMJIM W €ro 3HaueHWe sl KM3HU Ha 3emiie. OnbIT
Opcrena. MarHuTHOE M0JI€ NIEKTPUUYECKOro Toka. [IpuMeHeHre 3J1eKTpOMarauToB
B TeXHHUKE. JIeHCTBME MArHUTHOTO MOJIsI HA IPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
IIOCTOSHHOTO TOKa. lMcmonb30BaHHWE JJIEKTPOJABUTaTENed B  TEXHUYECKHUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM nHAYKIuM. [IpaBuno Jlenna.

DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.
Jlemoncmpayuu.

«  DIIeKTpHU3anus Ted.

« JIBa poaa 3IEKTPUYECKUX 3aPsII0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEI.
«  YCTpPOMCTBO U JEHUCTBUE IIEKTPOCKOIIA.

« DJekTpocTraThuyecKas WHIYKIUS.

«  3aKOH COXPaHEHHUs IJICKTPUUECKHUX 3apsiiOB.

« IIpOBOJHMKH U TUINEKTPUKH.

«  MopaenupoBaHue CUIOBBIX JJUHUM IEKTPUUECKOTO OIS

«  HMcTOYHMKH IOCTOSIHHOTO TOKA.

« JleHcTBUSA 3JIEKTPUUECKOTO TOKA.

«  DIIEKTPUYECKUN TOK B JKUIKOCTH.

« T'a30Bblil pazps.

« M3MepeHue CUIIbl TOKa aMIIEPMETPOM.

« H3MepeHue 3eKTpUYECKOro HapsIKEHNUS BOJIbTMETPOM.

« PeocraTr n MarasuH COnpoOTUBIICHUM.

« B3sanmopelcTBrMe MOCTOSTHHBIX MArHUTOB.

-  MopaenupoBaHue HEBO3MOXXHOCTH Pa3AEeICHUs TTOJOCOB MAarHUTa.
«  MopaenupoBaHue MarHUTHBIX TOJIEN ITOCTOSHHBIX MAarHUTOB.
«  OmnwIT Opcrena.

«  MarauTHoe noJie Toka. IIEKTPOMarHur.

« JlelicTBME MarHUTHOIO IT0JI HA IPOBOAHUK C TOKOM.

«  DIIEKTPOABUTATEND TOCTOSHHOTO TOKA.

« HccnenoBanue SBICHUS 3JIEKTPOMArHUTHON MHIYKIIUU.



«  Onbitel ®apanes.

« 3aBHCHMOCTb HAINPABIECHUS HWHAYKIMOHHOIO TOKAa OT YCJIOBUH €ro
BO3HHKHOBEHHUSI.

«  DJEKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

« OnpiTel 1O HAOMIOAEHUIO SJCKTPHU3AIMH TEN HHAYKIUMEH U Tpu
CONPUKOCHOBEHHH.

- HccnepoBanue HOEUCTBUS JIEKTPUUYECKOrO IO HA MPOBOAHUKH U
JTVRJIEKTPUKHU.

- COopka u rmpoBepka pabOThl ANEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

- HM3mepenue u peryampoBaHUE CUIIBI TOKA.

- HM3mepeHue u perynmpoBaHue HANPSHKEHUS.

- HccnepoBaHue 3aBUCHMOCTH CHJIBI TOKA, MAYLIETO YEPE3 PE3UCTOpP, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

«  OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh ANEKTPUYECKOTO
CONMPOTHUBJIEHUS! TPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJAH IONEPEUYHOIO
CEYEHHS U MaTepuara.

- IlpoBepka mnpaBujiia CIOXEHHUS HANPSHDKEHUHM MPH MOCIEAOBATEILHOM
COEJIMHEHNH JIBYX PE3HCTOPOB.

- IlpoBepka mpaBuna sl CWIbl TOKAa MPU MAPAUIETBHOM COEIHMHEHHUH
PE3UCTOPOB.

«  Omnpenenenue pabOTHI AIEKTPUUECKOTO TOKA, UIYILIETO YEPE3 PEZUCTOP.

- OmnpeneneHye MOUIHOCTH  3JEKTPUYECKOTO TOKA, BBLACIIAEMONM Ha
pe3ucrope.

« MHccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, MAYLIETO 4epe3 JIAMIOYKY, OT
HaIpsDKEHMS Ha HEW.

«  Omnpenenenue KII/[ nHarpeBarerns.

« HccnenoBanne MarHuTHOIO B3aUMOJECMCTBUS TOCTOSIHHBIX MarHUTOB.

« HM3yueHune MarHUTHOTO MOJIsl HOCTOSIHHBIX MarHUTOB MPU UX 00bETMHEHUH
Y pa3JICJICHNH.

« HccnenoBanue AeCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

« OnbITel, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJBI  B3aMMOJCHCTBHUS
KaTYILIKHU C TOKOM U MarHuTa OT CUJIbl TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.

« HM3yueHue neicTBUSI MArHUTHOTO MOJIS HA MPOBOJIHUK C TOKOM.

- Koncrpyupoanue u nuzydenue padoThl 31€KTPOIBUTaTENS.

«  Hsmepenue KIIJl 351eKTpOABUTaTENBHON YCTAHOBKH.

« OnpITBI TO UCCICAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHON WHIYKIUU:
WCCJIEIOBAHNE W3MEHEHHI 3HAYEHUS W HANpPABICHUS WHIYKIIHOHHOTO
TOKaA.

9 KJIACC



Paznea 8. Mexannuyeckue siBJIeHHS.

Mexanuueckoe aBMkeHHe. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOro JABWXKEHUSA. PaBHOMEpHOE NPSAMOJIUHEHHOE
nBr>keHue. HepaBHoMepHOE npsiMoMHENHOE ABMKEeHUE. CpellHssl U MTHOBEHHAs
CKOPOCTb TeJa MPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoJiMHENHOe JBHKeHue. (CBOOOIHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yacrtota oOparieHus.
JIunelinas u yrinoBas cKopocTh. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE.

ITepsbiii 3ak0H HptoTroHa. BTopoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[IpyHIMT CyNIEpIIO3UIUN CHJL.

Cuna ynipyroctu. 3akoH ['yka. Cusa TpeHusi: cujia TPEHUs CKOJIbKEHUS, CHUIIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOTO
nageHus. JIBwxenne mianetr BoKpyr Connuma. [lepBas kocmmyeckass CKOPOCTH.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJOTrO TeJIa C 3aKPEIUIEHHOM OChO BpallleHHus. MoMeHT cuibl. L{eHTp TskecTn.

Nmmynsc Tena. M3mMeHeHne umimyibea. VIMITynbCe CHibl. 3aKOH COXPAaHEHMS
uMITysbca. PeakTuBHOE JBUKEHUE.

Mexanudeckass pabora ¥ MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padotel. [loTeHnnanbHast SHEPrus Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMIM. [loTeHIIManpHas SHEPrus CKaToi npykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUSI MEXaHUYECKOU
HHEPTUU.

Hemoncmpauuu.
- HaGmronenrne MexaHMYECKOTO JABMKCHHS TeJla OTHOCHUTEIBHO Pa3HbIX TEll
OTCUETA.

« CpaBHeHue TyTE€d W TPACKTOPUN ABMKEHUS OJHOTO W TOTO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

« H3MepeHue CKOpOCTH U YCKOPEHUS MPSIMOJIMHEUHOTO JBUKEHUS.

« HccnenoBanue npu3HaKOB PaBHOYCKOPEHHOT'O JBUKECHUS.

- HalGmionenue aBuKEHUS TEa MO OKPYKHOCTH.

- HaGnronenrne MEXaHMUECKUX SIBJICHUH, MPOUCXOASIIUX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (QU3UKH.

« 3aBUCHUMOCTbh YCKOPEHHS Tejla OT MAaCChl Te€la U JEUCTBYIOIIEH HA HEro
CHJIBI.

- HaOnronenue paBeHcTBa CUJI PU B3aUMOJICUCTBUM TEll.

- H3MeHeHue Beca Tesla Ipu YCKOPEHHOM JBHXKEHUH.

« Ilepenaua umiynbca npu B3aUMOJCHCTBUU TEIL.



- IIpeobpazoBanus sHEPTUH TPU B3aUMOJACHUCTBUH TEN.

« CoxpaHeHue UMITyJIbCca MPU HEYIPYroM B3aUMO/ICUCTBUMU.

« CoxpaHeHue UMIyJIbca MPU aOCOTIOTHO YIIPYTrOM B3aUMOICHCTBHH.

- HaOmonenue peak THBHOTO JIBUYKEHUS.

« CoxpaHeHue MEXaHUYECKOU SHEPTUH MPU CBOOOTHOM MaICHHH.

«  CoxpaHeHue MEXaHUYECKON SHEPIUU MPU ABUKECHHUU Teja Mo IEUCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimaul.

- KoHcTpynpoBaHue TpakTa ISl pa3srOHa W JAIbHEHIIEr0 PaBHOMEPHOIO
JBM>KCHUS IIAPUKA WIIN TEIIEKKH.

- OmpeneneHre CpeaHEH CKOPOCTH CKONBKECHHS OpycKa WU JIBHKCHUS
[IapUKA 10 HAKJIOHHOW IUIOCKOCTH.

- OmnpeneneHue yCKOpPEHUs Tela NMPU PAaBHOYCKOPEHHOM JBUKEHHUH TIO
HaKJIOHHOM IIOCKOCTH.

« HccnenoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHHM IMPU PAaBHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOM CKOPOCTH.

- IlpoBepka THUMOTE3bl: €CIM MPU PABHOYCKOPEHHOM JBIXKCHUU 0€3
Ha4yaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJINHAKOBBI.

« MHWccnegoBanue 3aBUCUMOCTU CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIBLHOTO JIABJICHHUSI.

«  Omnpenenennie K03PGUITMEHTA TPEHUS CKOJIbKECHHUS.

«  OmnpexneneHune XECTKOCTH MPYKUHBI.

«  Omnpenenenrie paboOThI CUIIBI TPEHUS TIPU PABHOMEPHOM JBUKEHUU TeJia 0
TOPU30HTAIBLHON TOBEPXHOCTH.

- Onmnpenenenue pabOThl CUJIbI  YOPYrOCTH TMpU MOABEME Tpy3a ¢
WCITIOJIb30BAaHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

« H3ydeHue 3aKk0Ha COXpAHEHUSI SHEPTUU.

Pazgen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: Iepuo,
4acToTa, aMIUINTya. MateMaTnuecKuil U NpyKUHHBIM MasATHUKH. lIpeBpanienue
DHEPTUU TP KOJIeOATEITHHOM JIBHKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennesle — konebanus.  Pe3onanc.
Mexanuueckue BosiHBL. (CBOWCTBA MEXaHUYECKUMX BOJH. I[IpomonbHble U
nonepeyHbie BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacmpoCTpaHECHUS.
MexaHnueckue BOJTHBI B TBEPJOM TEJE, CEICMUYECKUE BOJTHBI.

3Byk. ['pomMKOCTh 3Byka U BbicOTa ToHA. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

- HaOmronenne konebaHWil Tel mOA AEHCTBUEM CHIIBI TSKECTU U CHUJIBI

YIOPYTOCTH.



- HaGmonenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

- HaGmronenue BbIHYXIEHHBIX KOJIEOAHH U PE30HAHCA.

- PacnpocTtpaHeHue npoAoJbHBIX U IOTIEPEUYHBIX BOJIH (Ha MOJICIIN).

- HaOmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

« AKyCTHYECKUI PE30HAHC.

Jlabopamopuvie pabomul u onvimol.

- Ormnpenenenye 4YacToTbl M IE€puoAa KOJEOAHMM MaTeMaTH4eCcKOro

MasiTHUKA.

« Ompenenenrie 4acTOThl U IEPHOJa KOJeOaHU MPY>KUHHOTO MasITHUKA.

- HccnenoBanue 3aBUCUMOCTH TMepHoJia KOJIEOAHHUM MOABEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
« HccnenoBanue 3aBUCMMOCTH NEpHOJIa KOJIEOAHUH MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

- IIpoBepka He3zaBUCHUMOCTU TIepHOJia KojeOaHU Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACChl Ipy3a.

« OnpITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHOJa  KoJeOaHui
MPY>KMHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.

- HW3mepenue yckopeHust CBOOOJHOTO MaJCHHUSL.

Pazgea 10. DneKTpOMAarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMarHuTHele  BOdHBL.  CBONCTBa
ANEKTpOMarHuTHhIX BOJH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.

DOnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Hemoncmpauuu.

CBOWCTBA DIEKTPOMArHUTHBIX BOJIH.

« BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

« HW3ydyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOHIBLHOIO

tenedoHa.

Paszgea 11. CBeroBbIe siBJICHHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBETAa. [IpsimonnHeHOE
pacrnipoctpanenue cBera. 3atmenust Connuna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHus cBera. [lomHoe BHyTpeHHee
oTpaxkeHHe cBeTa. Vcnonb3oBaHME MOJHOTO BHYTPEHHETO OTPaKE€HUSI B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xop myuedt B mua3ze. OnTudeckas cucrema (oroanmnapara, MUKPOCKOTIA
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opykocTh U 1aTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HptoTona. CroxkeHue
CIEKTPAJIbHBIX LIBETOB. J{ucnepcus cera.



Hemoncmpayuu.

+ IIpsmMonunenHoe pacIpOCTpaHEHUE CBETA.

« OrtpaxeHue cBerta.

+ [lonyuyenue n3o6paskeHUil B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

 IIpenomiienue cBera.
«  Onruyeckuii CBETOBO/I.
- Xop J1ydeil B coOMparoniei JIMH3e.
« XO0J JIydeH B paCCEUBAIOIICH JINH3E.
« [lonmyuyenue n300pa>keHU ¢ TOMOIIBIO JINH3.
« [lpunuun geiictBus poroanmnapara, MUKpPOCKOIIA U TEIECKOIA.
«  Mogens rnaza.
« Pa3znoxeHue 6enoro cBera B CIEKTP.
« Ilomyuyenue Genoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX 1[BETOB.
Jlabopamopnvie pabomul u onvimaol.
« HccnenoBanue 3aBUCMMOCTH yrja OTPaXEHHs CBETOBOIO Jiyda OT yIJia
MaJICHUS.

« HM3yueHue xapakTEepUCTHK U300paKEHUs NMPEAMETA B IUIOCKOM 3€pKae.

« HccnenoBanue 3aBUCHUMOCTH yTJIa MPEIIOMIICHUSI CBETOBOIO JIyya OT yriia
MaJICHNS Ha TPAHUIIE «BO3yX—CTEKIIO».

+ Tlonydyenue n3o0pakeHU ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.

«  Omnpenenenne GOKYCHOTO pacCTOSIHUSI MU ONTUYECKOW CHIIBI cOOMparoiei
JIVH3BI.

«  OneIThI IO Pa3/10KEHUIO OEJI0r0 CBETA B CHEKTP.

«  OmnbITEl IO BOCHOPUSATHIO IIBETA MPEAMETOB NPH UX HAOIIONCHUM 4Yepes3
L[BETOBbIE (DUIIBTPBI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Mognens atoma bopa.
Hcnyckanue u noramonieHre ceera aroMoM. KBaHTel. JInHeWyaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. Hykionnas wmopens artomHoro snpa. Msorombsl.  PannoakTuBHBIE
npeBpatenus. [lepron monypacmnana aTOMHBIX SIED.

SnepHble peaknuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCET.
DOHeprus cBsi3M aTOMHBIX snaep. CBs3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

SnepHas osHepreTuka. JeMCTBUSA pPagUOAKTUBHBIX H3JIyYCHUNW HA JKUBBIC
OpTraHU3MBI.

Hemoncmpayuu.

«  CHexTpsl U3TyYEHHS U TIOTJIOMICHUSI.

«  CnekTpsl pa3IuyHbIX Ta30B.

« CoekTtp Bogopoa.

- HabGmonenue TpexoB B kamepe BuibcoHa.



- Pabora cuéTunka MOHU3UPYIOMINX U3ITYICHUH.

« Peructpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POYKTOB.

Jlabopamopuvie pabomul u onvimol.

- HaOnionenue CrjloMIHbIX U TMHEHYAThIX CIIEKTPOB U3IIYYCHHUS.

- HccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIHMU YACTULBI 110 TOPMO3HOMY

nyTtu (1o poTtorpadusm).

- H3mepenue pagnoakTuBHOTO (OHA.

IHoBTOpPHUTEIHLHO-00001AOIIUI MOLYJIb.

[ToBTOpUTENHEHO--0000IAIONUN MOY/h IPEIHA3HAYEH JIJIsi CUCTEMaTHU3aluu
1 000011IeHUs TPEAMETHOTO COACPIKAHUS U OTBITA IEITEIbHOCTH, MPUOOPETEHHOTO
Py M3YYCHUH BCETO Kypca (PU3MKH, a TakKe JJI MOATOTOBKM K OCHOBHOMY
TrOCYJapCTBEHHOMY 3K3aMeHYy MO (U3HKe i1 OO0ydYarolMXCs, BRIOPABIIUX ATOT
y4eOHBIN TpeIMeET.

[Ipy “3ydyeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEeIIbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEYMBACTCS JOCTUKEHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  OoOydeHusi, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSAMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS T[OJy4YEHHBbIE 3HAHHWS, pelmaTh 3ajJadyd, B TOM YHCIE
Ka4ueCTBEHHbIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBHO IESITEILHOCTHBIN XapaKkTep JAHHOTO pa3jieia peaanu3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIINECS BBITIOIHSIOT 3aJaHUsI, B KOTOPBIX UM IpeJiaracTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHSTH
dbu3ndecKue SBICHUS B OKPY’KAOIIECH MPUPO/IEe U TOBCETHEBHOM KU3HU;

WCIIOJIb30BaTh HAyUYHbIE METOAbI UCCIEAOBAHUS (PU3UUECKUX SIBICHUMN, B TOM
Yyucie AJ1s1 IPOBEPKU TUIOTE3 U MOTYUYCHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIi€e Ba)XHBIX OCTHXKCHHH COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMEP, TPAKTUUECKOTO UCTOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
HSHEPIrUM HAa OCHOBE 3aKOHA IMPEBPAICHUS U COXPAHEHMS BCEX M3BECTHBIX BUJIOB
SHEPIUH.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUS INPOI'PAMMBI 110
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3nKky HA ypOBHE OCHOBHOTO OOIETO 0Opa30BaHUS HAMPABICHO
Ha JOCTMKEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yIIbTaTOB.

B pesynbTraTe uzydeHus: Gu3MKu Ha ypOBHE OCHOBHOI'O 00IIIero 00pa3oBaHUs
y oOyuarorierocst 6yayT copMupoBaHbl CIEAYIONINE TUYHOCTHBIE PE3yJIbTaThl B
YaCTH:
« 1) naTpMOTHYECKOT0 BOCIIUTAHUSA:



— MPOSIBJICHHE MHTEpPECA K UICTOPUHM U COBPEMEHHOMY COCTOSIHUIO POCCUKCKOM
duznyecKoil HayKu;

— IIEHHOCTHOE OTHOIICHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX--(DU3HUKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJIEHUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
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— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPHUHIIUIIOB B JESITEIBHOCTH
YYEHOT0;

3) 3CTETHYECKOr0 BOCIIUTAHUS

— BOCTIPUATHE ICTETUYECKUX KauyecTB (U3NYECKON HayKu: €€ TapMOHUYHOTO
ITOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE LEHHOCTH (PU3MYECKOW HAayKd KakK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEMIIEN COCTABIIIOLIEH
KYJbTYpBHI;

— Ppa3BUTHE HAy4yHOH JI00O3HATENBHOCTH, MHTEpPEca K MCCIEeI0BATENbCKON
NESATENBHOCTH;

5) <¢opmupoBaHusi  KYJBTYPbl 310POBbSI W  3MOLHMOHAJIBHOIO
0/1aromnoJIy4us:

— OCO3HaHHE IIEHHOCTH O0€30MacHoro o0pa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTH MpaBUi 0O€30IaCHOrO TOBEIEHUS Ha
TpPaHCIIOpPTE, HA JOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM O0OOpPYIOBAHHEM B
JOMAIIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTH HaBbIKa pehIeKCUH, TPU3HAHKE CBOETO IIpaBa Ha OIIUOKY
U TaKOTO K€ MpaBa y APyroro 4elaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— aKTUBHOE Yy4YaCTHE B PEIICHUWU MPAKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alu, TopoAa, Kpas) TEXHOJOTMYECKONM U
COLIMAJIbHON HANPaBJICHHOCTH, TPEOYIOLIUX B TOM YU CIIE U (PU3NYECKUX 3HAHUN;
— UHTEpeC K IPAKTUUECKOMY U3YUEHHIO MPOQECCHii, CBA3AHHBIX C (PU3UKOM;

7) 3K0JIOrM4eCKOT0 BOCIIUTAHMSA

— OpHUEHTalus Ha NpUMEHEHHe (PU3NYECKUX 3HAHUW /I PEIIeHHs 3anad B
00JIaCTU OKpY’Kalollel cpenpbl, TJIAaHUPOBAHMUS TOCTYIKOB W OLEHKH UX
BO3MOXHBIX MOCJIEJICTBUM JJIsl OKPYKAIOLIEH Cpeibl;

— OCO3HaHHE TI00ANBHOTO XapakTepa HKOJIOTHYECKUX MpoOJIeM U MyTed ux
pelIeHus;

8) ajanTanum K M3MEHSIOWIUMCH YCJOBMAM COLMAJIBHON W NMPHUPOJXHOU
cpeabl:



* — IOTPeOHOCTh BO B3aUMOJEWCTBMM IPHU BBIIIOJHEHUU WCCIEAOBAHUNA U
MPOEKTOB (PU3MUECKON HAIMpPaBIEHHOCTH, OTKPHITOCTh OMNBITY M 3HAHUSAM
APYTHX,

* — TIIOBBIIICHHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4YE€PE3 NPAKTUYECKYIO
NEATEIIBHOCTD;

+ — HOTPeOHOCTh B (JOPMUPOBAHNU HOBBIX 3HAHUI, B TOM UnCie (POPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUINUECKUX OOBEKTAX U SABJICHUSAX;

+ — OCO3HaHME 1e(PULIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001acTH
buzukwy;

« — IUIAHUPOBAaHUE CBOETO Pa3BUTHS B NPUOOPETECHUH HOBBIX (PUIUUECKHUX
3HAHUM;

+ — CTpEMJICHHE aHAJIU3UPOBAThH U BBISIBIATH B3aUMOCBSI3U IPUPOIbL, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

+ — OIICHKAa CBOUX JEHUCTBUM C YYETOM BIMSHHS Ha OKPYXKAIOLIYIO Cpexdy,
BO3MOYKHBIX IN100aTbHBIX OCIIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBOeHUs MpOorpaMMBl 10 (pr3uKe Ha ypOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBanust y oOyuaromerocss OyayT chOpMHpPOBAaHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4YCOHBIC  JICUCTBHUS,  PETYJISTHBHBIC
YHUBEpCaIbHbIC YUeOHbIC TCUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornueckune geiicTBUs:

* BBIABISITH W XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKH OOBEKTOB
(siBNIEHUI);

+ yCTaHABIWBATbH CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIUUA, OCHOBAHMS JIJIS
000011IeHNs U CPAaBHEHUS,;

*  BBIABJISITH 3aKOHOMEPHOCTH M IMPOTHUBOPEUHS B paCCMAaTPUBAEMbIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PH3NICCKUM SIBIICHHSIM;

*  BBIABJISITH NMPUYUHHO--CJICACTBEHHBIC CBS3U TMPHU H3YUYCHUH (PUINUECKUX
SIBJICHUI Y TIPOIIECCOB, JIeTIATh BBIBOJIBI C UCIIOIH30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, BBIIBUTATh TUIOTE3bI O B3aUMOCBS3SX
(bU3UYECKUX BEJIMYMH;

«  CaMOCTOSITEJILHO BBIOMPATH CIIOCO0 perieHus yueOHou hu3ruecKkoit 3a1auun
(cpaBHEHHE HECKOJIbKMX BAapUAHTOB pEIICHHs, BBIOOp HamOolee
MOJXO/ISIIETO ¢ YIETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPUER).

Ba3oBble uccienoBaregbcKkue 1eMCTBUA .



MCIT0JI30BaTh BOIIPOCHI KAK UCCIIEN0BATEIbCKUIA HHCTPYMEHT ITO3HAHUS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIOMXKHBIM
bu3nyecKuii IKCIEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (HU3MUECKOTO
SIBJICHUS,

OLICHMBaTh Ha MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OpPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POpMyIHpPOBaTH 0000IIEHUS M BHIBOJBI 110 PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTIbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHEWIee pa3BUTHE  (DUIUUECKUX
MPOLIECCOB, a TAKXKE BBIJIBUTATh MPEAMNOIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHSATH Pa3JIMYHbIC METOMbI, HHCTPYMEHTHI M 3alpOChl TIPH MMOUCKE U
orOope WHGOPMAIMM WIA JIaHHBIX C Y4ETOM MPEIIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB U (OPM MPEACTABICHMUS;

CaMOCTOATENLHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TIPElICTaBIICHUS
uHQOpMaAIlMU W WUIIOCTPUPOBATH pellaeMble 3aJa4dl  HECIOKHBIMU
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi 1 MX KOMOWHAITASIMH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

B XOJle OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abopaTOPHBIX
paboT ¥ IPOEKTOB 33J]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE Ha PEIICHWE 3a/ladyd U TOJJep KaHHe
01aroxeIaTeaIbHOCTH OOIICHUS;

COTIOCTaBIISATh CBOM CYXICHUS C CYXICHHSIMH JPYTHMX YYaCTHUKOB
nuasnora, OOHapyXKUBaTh Pa3IMYUE U CXOACTBO MMO3HIIHM;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOJUYHO TPEICTABIISATh PE3YIbTaThl BHITIOJHEHHOTO (PU3NYECKOTO OIbITa
(PKCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MOHUMATh M UCITOJIH30BATh MPEUMYIIIECTBA KOMaHIHOW U HHIUBHU YA TbHOM
paboThI U PEIICHUH KOHKPETHOU (PU3NYecKoi poOIeMbl;

MPUHUMATH 11€JIM COBMECTHOM AESATENBHOCTH, OPTAaHU30BBIBAThH JIEHCTBUS
no e€ JOCTIXKEHUIO: PaclpeiesisaTh poOJju, OOCYXJIaTh MNPOLECChl U
pe3yJbTaThl COBMECTHOM paboThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOCH;
BBITIOJIHATHh CBOIO YacCTh pabOTHI, JOCTUTAs KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIIPABJICHUIO U KOOPJIUHUPYS CBOU JACUCTBUS C IPYTUMU YICHAMH
KOMaH/IbI;

OIICHMBATh KA4e€CTBO CBOCTO BKJaja B OOIIUH MPOIYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHUS.



PerynsiTuBHbIC YHUBEpCAJIbHbIC yUeOHbIE 1eiiCTBUSA

CaMoopraHmaunﬂ:

BBISIBIISATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaLMSIX, TPEOYIOIIUX
JUIs pelieHus (U3NUECKUX 3HaHU;

OPUEHTHPOBATbCSI B  PA3NMYHBIX IOAXOJAaX MPHUHATHS  PEIIECHUMN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWs B TpPYyIIE, NPUHATHE PELICHUN
TpyIIION);

CaMOCTOSITEJIEHO COCTaBJIATh AJITOPUTM PeLeHUs (PU3NUECKOM 3aauu WIn
IUTAHAa MCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh MPEAJIaracMble BApUaHThI PEILICHUH;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECJIJICKT:

JlaBaTh aJI€KBaTHYIO OLEHKY CUTYallMu U MPEAJIarath IiaH €€ N3MEHEHUS;
OOBSCHATh TPUYMHBI  JOCTIKECHUS  (HEIHOCTHKEHHUS) PE3yibTaToOB
NEesATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESITEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHHUS
(U3MYECKOr0 UCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHUBIIMXCS CHUTYyallli, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKILUX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€ CIIopa WK AUCKYCCUU Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYrOro;
MPU3HABAaTh CBOE MPaBO Ha OIMIMOKY MPHU perieHUH HU3NIECKUX 3a7a4 UIH
B YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYroro.

HPEIMETHBIE PE3YJIBTATDBI

K xonIty 00ydueHus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3WYECKUE W  XUMHUYECKHE  SBJICHHUS,
HaOJI0JICHUE, SKCIEPUMEHT, MOJEib, TUIOTE3a, CAUHUIBI (PU3UUYECKUX
BEJIMUMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOoe JBWKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEITHOE), TPACKTOPHs, PaBHOAEHUCTBYIOIIAs
cuJa, nedopmarus (ynpyras, MJIacTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBL;

paznuuarh sBieHus (audQysus, TEMIOBOE JBUKEHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aMMO/JICHCTBUE TEJ, PABHOBECHUE TBEPJBIX TEN C 3aKPEIUVIEHHON OCHIO
BpallleHUs], Tepeiava JaBJIeHUs TBEPABIMU TEJIAMH, )KUJKOCTSIMU U Ta3aMH,



atMoc(epHOe NaBieHHE, IJIaBaHUE TeJ, MPEBPAIlCHUs MEXaHU4eCKOH
DHEPIUM) MO ONMUCAHUIO UX XApAaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh IMPOSIBJICHUE W3YYEHHBIX (DU3MYECKUX  SBICHUNA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW W HEXKHBOU
OpUpPOAE, ACUCTBUE CHIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHue phIO, phluaru B
TeJIe YeJI0BeKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a/1a4y B YUEOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHIM;
ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHHS, UCIOIB3YS
duznyeckre BeMMYUHBI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BPEMsl, ITyTh,
CKOPOCTh, CPEIIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSHDKECTH, BEC TENa,
CHJi1a TPEHHUsI, 1aBiieHue (TBEPOTOo Tea, KUAKOCTH, ra3a), BEITAIKUBAIOIIAs
CWJIa, MEXaHW4YecKass padoTa, MOIIHOCTh, IJIEYO CHIIBI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUA MEXAHU3MOB, KHHETHYECKas U
NOTEHIMAIbHASL SHEPIusi), NpH ONUCAHUU TMPABWIBHO TPAKTOBATH
(Gu3NYECKUI CMBICI UCTIONb3YEMbIX BETUUHH, UX 0003HAYEHUS U €UHUILIbI
(Gu3NYEeCKUX BEIUYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
(U3MYECKYI0 BEIWYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
UCITIOJIb3Ysl IIpaBUjia CJIOKEHHs CUII (BAOJb OAHOW mpsiMoii), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, MpaBUJIO paBHOBECHUS pbiuara (0JoKa),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHHs MEXAHUYECKOU
OHEPruv, NpPHU HTOM JaBaTh CJIOBECHYIO (OPMYIUMPOBKY 3aKOHa H
3aMKCBIBATH €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, POLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh TIPUYMHHO--CIICCTBEHHBIE CBSI3H, CTPOUTh OOBACHEHUE u3 1-2
JIOTUYECKUX I1aroB ¢ onopoil Ha 1—2 M3y4yeHHBIX CBOWMCTBA (PUIMUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiateh pacu€THble 3amadyd B |—2 JeHCTBHS, MCHOJB3Yys 3aKOHBI U
dbopmyIibl, CBs3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHallM3a
YCIJIOBHUS 3a/1a4 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYJBI U MPOBOAUTH PAcCUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJy4eHHOM (PU3NUECKON BEJIUMUMHBI;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEIIUTh TpPH MOMOUIU
(bu3MYEeCKUX METOJI0B, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATh IPOBEPIEMOE
IPEAINOJIOKEHNE (TUIIOTEY ), pa3JINYaTh U UHTEPIPETUPOBATH ITOITYYEHHBIN



pe3yNbTaT, HaXOAWTh ONIMOKMA B XOJI€ ONBITA, JENAaTh BBIBOJBI MO €rO
pe3yabTaram;

MPOBOJUTH OMBITHI 10 HAOMIOMCHUIO (PU3WYECKUX SBICHUN WA
bu3nUecKuX CBOMCTB TeN: (hOPMYITUPOBATH IPOBEPSIEMbIE MIPEATION0KEHHUS,
coOupaTh YCTAaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHUs, 3alUChIBATh X0/
orbITa U (POPMYITHUPOBATH BHIBOIBI,

BBITIOJTHATh MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MAacChl Tela,
o0béMa, CHUJIBl M TEMIEPaTypbl C HCHOJIb30BAHUEM aHAJIOTOBBIX U
M(QPOBBIX MPUOOPOB, 3aAMUCHIBATh I[IOKa3aHUS MPUOOPOB C YYETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHU;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYHUHBI OT
JIpPYyrol ¢ HCMHOJb30BAHUEM TMPSAMBIX H3MEPEHUH (3aBUCUMOCTU IIYTH
PaBHOMEPHO ABUKYIIETOCS TEIA OT BPEMEHHU ABUKEHHUS TEJA, CUIIbI TPEHHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAAXd COMPUKOCHOBEHHMS TEJI, CHJIbI
YOPYTOCTU OT YJJIMHEHUsSI MPYKUHBI, BBHITAJIKUBAIOIIEH CHIIBI OT 00BhEMa
MOTrPYyKEHHON YacCTH TeJa M OT IUIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHUs TeJ, YCIOBUU paBHOBECHUS pblyara U OJOKOB), Y4aCTBOBATh B
IJJAHUPOBAHUM y4eOHOrO HCCIENOBaHMs, COOUpaTh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUs, CJIeAys MPEeIOKCHHOMY IUIaHy, (PUKCHPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIUYUH B BHUJE
MPEJIOKEHHBIX TaOMUIl U TpaduKOB, AelaTh BBIBOJBI 1O Pe3yJibTaTam
UCCIIEIOBAHUS;

MPOBOJAUTh KOCBEHHBIE H3MEPEHUSI (U3NUYECKUX BEIMYMH (TIOTHOCTH
BEILIECTBA KUJIKOCTH U TBEPOTO TeJIa, CUJIa TPEHUS CKOJIbKEHUS, TaBJICHUE
BO3/1yXa, BBITAJKHMBAIOIIAS CHUJa, JCHCTBYIOIIAs Ha NOTPYKEHHOE B
KUJIKOCTh  Telo, KOA(DPUIMEHT TMOJE3HOr0  JICUCTBUS  MPOCTHIX
MEXaHHU3MOB), CIIeysl MPEIT0KEHHONW HMHCTPYKIIMU: MPU BBITTOJTHEHUU
U3MEPEHUN CcOOUpaTh HSKCIEPUMEHTAIBHYI0 YCTAaHOBKY W BBIYUCISATH
3HAYEHHE UCKOMOM BEJIUYHMHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACUCTBUSI MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONIUECS COCYIbI, OapoMeTp,
phIvar, MOJBMKHBIN U HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX OMUCaHUs (B TOM 4YHUCIIE:
MOAIIMITHUKY, YCTPOMCTBO  BOJOMPOBOJIA, THAPABIMYECKUNM TMpecce,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETP), UCIIOIb3Ys 3HAHUS



O CBOICTBaxX (PU3MUECKUX SIBJICHUN U HEOOXO0UMbIe (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOIB30BAHMS (DU3MYECKUX 3HAHUM B TOBCEIHEBHOMN
KU3HU I oOecrieueHrs 0€30MacHOCTH MPpU 00pallleHUuu ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIIOICHUSI HOPM
HKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIIEH cpejie;

OCYHIECTBJISATH OTOOpP HCTOYHMKOB HH(popMmanuu B HHTepHere B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAaHUH M TyTEM CpPAaBHEHMS PA3JIMYHBIX HCTOYHUKOB BBIJEIATH
uHpOpMaIIMIO, KOTOpas SBISIETCS NPOTHUBOPEYMBONM HIM MOXET OBITH
HEJIOCTOBEPHOM;

UCITI0JIb30BATh MPHU BBHIMOJHEHUU YUEOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO
JauTepaTypy GU3HUECKOT0 COAepKaHUs, CIIPaBOYHbIE MaTepUabl, pECYpPChI
cetu MuTepHer, BuaAeTh mNpuUEMaMH KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIC U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaluu (HPU3HUECKOTO COJIEPKAHUSA, B TOM
quciie MyOJUYHO JIeNaTh KpaTKUE COOOIIEHUS O pe3yiIbTaTax MPOEKTOB WIN
y4eOHBIX HCCIENOBAaHUM, IPU ATOM TPaAaMOTHO HCIOJB30BaTh M3yYEHHBIN
NOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKAATh BBICTYIUICHHE
MIPE3CHTAINEN;

IpU BBIIOJHEHUH YYE€OHBIX MPOEKTOB MU HUCCIEIOBAaHUM paclpenenirhb
OO513aHHOCTH B TpPYIINIE B COOTBETCTBUM C IOCTABJICHHBIMHM 3aJa4aMH,
CIIETUTh 32 BBHINIOJHEHHEM IUIaHA JACWCTBUIA, aJeKBAaTHO OIEHUBATh
COOCTBEHHBIM  BKJaJ B  JCSATENBHOCTh  TPYMIBI,  BBICTPAUBATh
KOMMYHHMKATHUBHOE B3aMMOJICHCTBHE, yUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K koHiy oOyuenus B 8 kijiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJIB30BaTh MOHITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILIECTBA, KPUCTALTUYECKUE U
amop(HBIC TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO31yXa, TEMIIeparypa, BHYTPEHHSsS DHEPrUs, TEIUIOBOM JBUIATEIb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsil, HIEKTPUUYECKOE MOJI€, IPOBOIHUKHU
Y IUDJICKTPUKHU, TTOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;

pa3inuath SBJICHUS (TEIUIOBOE pacUIMPEHUE M CKaTHe, TeIionepenaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHUE, KAITWUISPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpUCTaUIM3anus (OTBEpIAEBAHUE), KHUIICHUE,
TeruIonepeaaya (TEeTIONpPOBOHOCTb, KOHBEKIIHNS, U3JIy4EHUE),
AIEKTpU3aLMs TEJ, B3aUMOJCUCTBUE 3apSA0B, NCUCTBUS AJIEKTPUUECKOTO
TOKA, KOPOTKO€ 3aMbIKAHWE, B3aUMOJCUCTBHE MArHUTOB, JECHCTBUE



MAarHUTHOTO MOJIsl HA MPOBOJIHUK C TOKOM, 3JE€KTPOMAarHUTHAsT UHAYKIUS)
M0 OINHUCAHUI0 MX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUE M KaNWUIIPHbIC SBICHHUS B TPUPOJIE,
KpUCTaulbl B Tmpupoe, usiydyeHue CoiHua, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend MoIr0CcoB, poOJib MATHUTHOTO MOJIS JJ1s )KMU3HU Ha 3eMJIe,
MOJISIPHOE CUSIHUE, TMPU ITOM IMEPEBOJUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (PU3UYECKUX
SIBJICHUU;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
¢dbu3nyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOThI, yJieJIbHAas TEIUIOEMKOCTh BEIECTBA, YAElbHAs TEIUIoTa
IUIaBJICHUS, YJeNbHas TeIUIoTa NapooOpa3oBaHMs, YJElIbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA(M(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOM
MaIlIUHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsi, CUiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBJICHUE MPOBOIHUKA,
yZI€JIbHOE COMPOTHUBJICHUE BEIIECTBA, PpA00Ta U MOLIHOCTH dJIEKTPUUECKOTO
TOKa), MpPU OMNHCAHWUU TMPABWIBHO TPAKTOBaTh (PU3MUECKUI CMBICIT
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €TUHUIIBI (PU3UUECKUX BEITUYMH,
HAXOJUTh (DOPMYJIbI, CBSI3BIBAIOIIME JTAHHYIO (DU3UYECKYIO BEJIMYHHY C
JIPYTUMH BEIMYMHAMHU, CTPOUTH TpadUKA HU3YUYEHHBIX 3aBUCUMOCTEN
(bU3NYECKUX BEJINYNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (U3WYECKUE SBICHUS M IPOIIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KUHETHUYECKON TEeopuu
CTPOCHHS BEIIECTBA, MPUHIMI CYNEPHO3UIMM T0JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa JJ1sl yyacTKa Ienu, 3aKOH
Jxoyns—Jlenua, 3aKkoH COXpaHEHUs SHEPTUH, IPU ATOM J1aBaTh CIIOBECHYIO
GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUUECKOE BHIPAKECHHE,
OOBSCHATh (PU3UUYECKHE TMPOIECChl M CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CUTYaIMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBISATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX
IaroB ¢ OMopod Ha 1-2 W3Y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
(bU3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3a7ayd B 2—3 JEUCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopmyIbl, CBs3BIBAIOIIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHalM3a
YCJIOBUSI 3aJlaud 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JI1  PEIICHUs 3a7a4d, BBIOMpaTh 3aKOHBI W (HOPMYIIHI,



HEOOXOMUMBIE sl €€ pelIeHUs, NPOBOAWTH PACUEThl M CPABHUBATH
MOJy4Y€HHOE 3HaUYEHUE (PU3NIECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMH;
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHINTh MPH MOMOIIU
(buU3MYEeCKUX METOJOB, HCIOJb3Ysl OINHCAHHE HCCIEIOBaHUS, BBIIEIATH
MIPOBEPSEMOE  MPEAIOIOKEHUE, OLEHUBATh IPAaBUIBHOCTh MOPSAKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BHIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(bu3MYecKuX CBOMCTB Tell (KanWJIISIpHBIC SIBICHHS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLIecCa OCThIBAHUS U
HarpeBaHUsl MpPU HU3IYYEHUHU OT LBETa H3Iyyaromed (MOTJIONIAroNIeil)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMs Tl W B3aUMOJICHCTBHE
ANEKTPUYECKUX 3apsA0B, B3aWMOJICUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJlIM3allisl MArHUTHBIX I[IOJE€H TIOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO MOJS HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa 3JIEKTPOJBUIATENsl MOCTOSHHOTO TOKa):  (OPMYIUPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 MPENJIOKEHHOTO
000pyI0BaHUsl, OMUCHIBATH XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOIBI;
BBITIOJIHSATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOM BIIAYKHOCTH
BO3/lyXa, CHUJIBI TOKA, HANpPSOHKEHUS C HCIOIb30BAHUEM AHAJIOTOBBIX
npuOOPOB M JATYMKOB (PU3NYECKUX BEJIMYUH, CPABHUBATH PE3YJIbTAThI
U3MEPEHMH ¢ yU€TOM 3a/1aHHOM a0COIIOTHOM MOrPEUTHOCTH;

IPOBOJUTH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
JIpyrol C HCHOJb30BAaHUEM MPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
CONMPOTHUBJIEHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOUAJAN IOMNEPEYHOro
CEUEHMS U Y/IeJIbHOTO COMPOTHUBIICHUS BEUIECTBA MPOBOJIHMUKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 TMPOBOJHMK, OT HAaNpsDKEHHWsT Ha  IIPOBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHOIO M MApaJUIEIbHOIO  COEIMHEHMM
MPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIeNys NPEIIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUI€ TaOJIHI] U TPaUKOB, 1€7aTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEI0BAHMS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BeIMYMH (yAelbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, pabdoTra U
MOIIIHOCTh 3JIEKTPUYECKOI'0 TOKA): IJIAaHUPOBATh H3MEPEHHUs, cOoOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAys NMPEIIOKEHHON MHCTPYKLUH, U
BBIYUCIISITh 3HAUYEHUE BEJIMUUHBIL;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOPHBIM
000py1I0BaHUEM;

XapaKTepU30BaTh MPUHIUIB  JEHCTBUS H3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOUCTB C ONOPOM HA MX ONUCAHUSA (B TOM YHCJIE: CUCTEMA



OTOIUICHHUS JOMOB, TUTPOMET, MapoBasi TypOrHa, aMIEPMETP, BOJIBTMETP,
CUETYMK JJIEKTPUUYECKOM BSHEPTUHU, HIIEKTPOOCBETUTENBbHBIE MPUOOPHI,
HarpeBaTeNbHBIE  DIEKTPOIPUOOPHI (npumepsl), ANEKTPUYECKUE
IPEIOXPaHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIB3Ysl 3HAHMS O CBOWCTBax (PM3MUECKUX SIBJICHUN UM HEOOXOIUMBIE
dusznyecKkre 3aKOHOMEPHOCTH;

« pacno3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIbHBIE
puOOpPHI IO CXEMaM U CXEMaTUYHBIM PUCYHKaM ()KUIKOCTHBIN TEPMOMETD,
TEPMOC, IICUXPOMETP, TUI'POMETP, IBUTrATENIb BHYTPEHHErO CropaHus,
3JIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMbl JJIEKTPUUYECKUX LENen ¢
NOCJIEOBATEIbHBIM U NAPAJIEIbHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyasi
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LENEN;

« IpPUBOOUTH INpUMEpPbl  (HAXOAUTh  HMH(POPMALUIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HH I oOecrniedeHrsi 0€30MacHOCTU MpU OOpalieHuu ¢ npudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHS B OKPYKAIOILIEH CPEIE;

« OCYHLIECTBJISAITh MOWCK HHPoOpManuu (U3NYECKOTO COJACpKAHUS B
WNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHWM M NYyTEM CpPaBHEHHUS
JOTIOJTHUTENBHBIX HICTOYHUKOB BBIACISATH HHPOPMALIHIO, KOTOPAS! ABJISIETCS
POTUBOPEUYUBOMN HIIM MOKET ObITh HETOCTOBEPHOM;

*  HCIOJIb30BaTh NPU BHINIOJHEHUU YUYE€OHBIX 3a/laHUi HAY4YHO--TIONMYJISIPHYIO
JauTepaTypy GU3MUECKOT0 COAEepKaHUs, CIIPaBOYHbIE MaTepUabl, pECYpPChI
cetu IHTepHeT, BiaaeTb MNpPUEMAaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeodpazoBanusi THGOPMAIIUU U3 OJTHOWU 3HAKOBOUW CUCTEMBI B JPYTYIO;

« CO3/1aBaThb COOCTBEHHBIE IMUCHMEHHBIE M KPATKUE YCTHBIE COOOILEHUS,
0000mass wmHDOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHusl, B TOM UKCJIe MyOJINYHO MPEACTABIATE PE3YIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBIM TOHSATUHHBIMN amnmapaT Kypca (U3HKH, CONPOBOXKIATh
BBICTYIUIEHUE MTPE3EHTALINEN;

« TpU BBIIOJHEHUU YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesiaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTh 3a BBIMOJHEHUEM IUIaHa EUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHHBaTh COOCTBEHHBIM BKJIaa B
NEeATEIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMOJCICTBUE,
IPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHiy oOyuenust B 9 kjiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOITUXCSI YMEHUIA:

* HWCMOJb30BaTh TMOHATHUS: CHUCTEMA OTCU€Ta, MarepuajbHas TOYKa,

TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOTO ABIMXKEHUS, Nedopmanus



(ynmpyrasi, mjuacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTb M NEPErpy3KH, LEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJIO,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1alIbHO30PKOCTH,
CTHEKTpPbI HCIyCKaHUs U MOTJIOIIEHus, anb(da-, OeTa- U raMMa-u3IydeHUs,
W30TOIIBL, IIEPHAS] SHEPIETHKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE UM HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
MaJICHUE TEJI, PABHOMEPHOE JIBUKEHUE M0 OKPYKHOCTH, B3aUMOJICHCTBUE
T€Jl, PEaKTUBHOE JBUXKEHUE, KOJeOaTeIbHOE JIBIKEHUE (3aTyXarolue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPAKEHHE
3ByKa, NPSIMOJMHEHHOE pacIpOCTPAaHEHUE, OTPAKEHHE U TPEIOMIICHUE
CBETa, NOJIHOE BHYTPEHHEE OTPa’KEHUE CBETA, Pa3yIoKEHUE OEJIOro CBeTa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX LIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAasl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHs]) 0 OMMCAHUIO UX XapaKTEPHbIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBICHUE;

pacrmo3HaBaThb NPOSBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B MPHUPOJAE:
NPWINBBI U OTJIUBHI, ABMKEHUE MIaHET COJTHEYHON CHCTEMBI, PpEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
36eMIICTPSICEHHUE, CEHCMUYECKHE BOJHBL, I[yHaMH, 3XO0, LBETa T,
ONTUYECKHUE SIBICHUA B MpPHUPOJE, OMOJOrMYecKoe AECHCTBHE BUIUMOTO,
yIbTPadUOJIECTOBOTO U PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
PaauOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEMUCTBUE PAAUMOAKTUBHBIX W3IYyYEHUW Ha
OpraHu3M 4eJIOBEKa), IMPH 3TOM IEPEBOAMTH IMPAKTHYECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUI;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINUYECKUE SBICHMS, UCIOIB3YS
¢usznyeckue BETUYMHBI (CpeHSIi U MTHOBEHHAs CKOPOCTh Tella IpHU
HEPaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE, INEpPEMELICHUE, NyTh, YIioBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAXKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJEHUs, BEC Tela, HUMIYJIbC Tella, HMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, TOTEHIHUAIbHAs JHEPrusl Tena,
NOJHATOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS SHEPIUs CKaToON
NPYKUHBI, KHHETUYECKAsl SHEPT U, ITOJIHASI MEXAHUYECKAsi SHEPTHUSL, IEPUO
U YacToTa KojeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa M BbICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTejab MPEJIOMJICHUS Cpelbl), MpHU ONHUCAHUU
IPAaBWIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCHOJB3YEMbIX BEJIMYUH,



00O3HAYEeHHUS] U EAUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (HOPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHUS PHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMUS,
IOPUHLIUAI CYMEPHO3UIMH CHUJI, TNPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWsI MUMIYJbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3aps0BOI0 U MacCOBOTO YHUCEIl
IpU SJAEPHBIX PEAKIMIX, NPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUI,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuaTh pacu€THbIE 3a/1a4 (ONUPAOUIUECS HAa CUCTEMY U3 2—3 ypaBHEHMI ),
UCTIOJNB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (PU3UUECKHE BETUUHUHBI: HA
OCHOBE aHaJIM3a YCJOBHS 3aJ]aui 3alKChIBaTh KPATKOE yCIOBHE, BBIABIATH
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOQUMbIC Il PEIIeHUs, MPOBOAUTH pAacu€Thl M  OIICHUBATH
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYCHUS (PU3NIECKON BETUIHHBI;
pacrno3HaBaTb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU ITOMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBHIBHOCTh MOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOMIOICHUH U OIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsI DHEPTHH, 3aBUCHUMOCTh TEpHUoAa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJICOaHUH, MPSIMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IYYCHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
000py1I0BaHUs, OMUCHIBATH X0/ OIbITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaensis
CpellHee 3HAaYeHUe u3MepseMol BeIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOp crocoda U3MEpEeHUs
(M3MepUTENHHOTO MPUOOpPA);



MPOBOJIUTh HCCIICIOBAHWE 3aBUCHUMOCTEH (PU3WYECKMX BEJIWYUH C
WCITOJIb30BAHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH TTPU
PAaBHOYCKOPEHHOM JBWKEHMHM 0€3 HadaJlbHOM CKOpPOCTH, TMepHoja
KOJICOaHMI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJeHUs U yrja MpeloMJIeHUs OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl  IMOJYYCHHOW 3aBUCUMOCTH
bu3MYecKuX BEIUYMH B BUJEC TaONWIl U T'papUKOB, J€JaTh BBIBOJIBI 1O
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTh KOCBEHHBbIE H3MEPEHHS (U3MUECKUX BEJIUYUH (CpeIHss
CKOPOCTb ¥ YCKOPEHUE TeJla TIPU PAaBHOYCKOPEHHOM JIBI)KCHHUH, YCKOPECHUE
CBOOOTHOTO TMaaCHUS, KECTKOCTh TPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIBKEHHS, MEXaHW4yeckas paboTa M MOIIHOCTb, YacCTOTa W MEPHOJ
KOJICOaHMI MaTeMaTH4eCKOro W MPYKMHHOTO MAaSTHHUKOB, OINTHYECKAs
cuia coOuparmiell JHWH3bI, PAJAUOAKTUBHBIA (POH): IMJIAHUPOBATH
U3MEpPCHUsI, COOMpATh OSKCIEPUMCHTAIBHYIO YCTAaHOBKY U BBITIOJHSTH
U3MEpPCHHUS, CIeays TPEII0KCHHOW WHCTPYKIIUH, BBIYHCIATH 3HAYCHHEC
BEJTMYMHBI U aHAJIM3UPOBATH MOTYUYCHHBIE PE3YJIbTAThl C YIETOM 3aJaHHOM
MOTPENTHOCTU U3MEPEHHIA;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000opy1I0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKH H3YYEHHBIX (DU3UYECKUX MOJICIIeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO0, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKAas JIMH3a, TUIaHeTapHast MOJIeNTb aTOMa, HyKJIOHHAst MOJIEIIb
aTOMHOTO s171pa;

XapaKTEePU30BaTh TMPHUHIUIBI  JIEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMUCaHUsA (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYESCKHUE CBETOBOIHI,
CIIEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), HCHOJB3ys 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMATUYHbIC PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPONCTB, H3MEPHUTEIIBHBIX TPUOOPOB U TEXHOJOTHUSCKHX MPOIECCOB MPHU
peliecHUN  y4eOHO--TIPaKTUYECKUX 3a/lad, ONTHYECKHE CXEMbI IS
MOCTPOCHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMparomieH JINH3E;
OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHGOPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCETHEBHOMU
YKU3HU Il oOecrieueHus 0€30MacHOCTH MPH 0OpallleHUuu ¢ NpubopamMu 1
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHCHHS 3I0POBBS M COOTFOICHHS HOPM
HKOJIOTHYECKOTO MOBEJICHUS B OKPY>KalOIlIeH cpelie;



OCYIIECTBJIATh TOUCK wHPOpMAK  (U3HYECKOTO COJEpXKAHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYS TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OTpEJeNIeHUs] JOCTOBEPHOCTH IMOJYY€HHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCITI0JIb30BAaTh MPHU BBIMOJHEHUU YUEOHBIX 3aJaHUI HAy4YHO--TIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu MuTepHer, BhaAeTb nNpuEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
uHOpMaAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMUs,
nyOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NESTENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT u3y4aeMoro pasaeia (U3UKH U CONPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu

CBEPCTHUKOB.
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Pabora ¢
TEKCTaMH 110
TeMe
"KBaHTOBas
U siiepHas

¢buzuka"

OBIIEE
KOJIMYECTBO
YACOB 10
[TPOTPAMME

10 3 27

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1.®uzuka. 7 knacc. Yueouuk. bazossiii yposens / [lepoiikun .M, MBanos A.U.
/ M.IIpocBenienne.2023.
2.®Dusuka. 8 knacc. YueoHuk. bazossiii yposens / [lepoimkun .M, MBanos A.U.
/M.IIpocsenienue. 2023.
3.®u3uka. 9 knacc. Yueouuk. bazosiii yposens / [lepoikun .M, MBanos A.1.

/M.IIpocsenienue. 2023.

METOAUYECKHUE MATEPUAJIBI IUISA YUUTEJIA

1.BonkoB B.A. Tectsl no ¢usuke: 7-9 knaccol. — M.: BAKO, 2022. —224 c. —
(Mactepckas yuurens).

2.I'ytauk E.M., PribakoB E.B. ®usuka. 7 ki1.: [loypouHoe 1 TeMaTH4ecKoe

wianupoBanue K yueOHuky A.B. [1éprimkuna «®Pusuka. 7 knace» / Ilog pen.

E.M. I'yrauk. — M.: [Ipocsemenue, 2022. — 96 c.




3 I'yraux E.M., Pri6akoB E.B., [llapounna E.B. ®usuka. 8 ki.: [loypounoe u
TeMaTU4YecKoe IiaHupoBanue K yueoHuky A.B. II€poikuna «@usuka. 8 kimaccey
/ Tlon pen. E.M. I'yrauk. — M.: [IpocBemienune, 2023

4 I'yrauk E.M. ®usuka. 9 ki.: [loypoyHoe u TeMaTH4YECKOE TJIAHUPOBAHUE K
yuebnuky A.B. [1éprimkuna, E.M. I'ytHuk «®uszuka. 9 knacey» / [lox pen. E.M.
I'yrauk, E.B. lllaponuna, 3.U. Jloponuna. —4-e u3., crepeotu. - M.:
[Ipocsemenue, 2023

5.®u3uka : 9-if kiacc : 6a30BbIN YPOBEHD : METOAMUECKOE IMOCOOUE K YICOHUKY
N. M. Tlepwimikuna, E. M. I'ytauk, A. 1. IBaHOBa,

M. A. Ilerposoii / O. A. YUepnuxona, C. H. I'manenkona, B. B.

KynpsisiieB. — 3-¢ m31., mepepad. — Mocksa : [Ipocsemnienue, 2023

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

* bubmmorexa [IOK
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