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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3nke Ha ypOBHE OCHOBHOI'O 00111ero 00pa3oBaHus COCTaBICHA
Ha OCHOBE TOJIOKEHUI M TpeOOBaHUU K pe3ylibTaTaM OCBOSHHUS Ha 0a30BOM ypOBHE
OCHOBHOM 00pa3oBarenbHOl mporpamMmsl, npeactasieHHbix B PI'OC 00O, a Takxke ¢
yuétoM (denepanbHOl  paboyedt mporpamMMmbl  BocnuTaHus U KoHuenuuu
npenogaBaHus yaeOHOro npeamera «Dusukar.

Conmepxanne mporpaMmbl 1O (HU3MKE HampaBlIeHO Ha (QOpPMHUpPOBaHUE
€CTECTBEHHOHAYYHOW T'pPaMOTHOCTH OOYYalOMIMXCS W OpraHU3alUi0 HU3YyYeHUs
¢u3nKu Ha JAEATeTbHOCTHOW ocHOBe. B mporpamme mo Qu3uke ydHUTHIBAIOTCS
BO3MOXXHOCTH ydeOHOro mpenMera B peanuzanuu tpedoBanuit GI'OC OO0 «
TUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yJibTaTaM OOYYCHHsI, a TaKKe
MEXKIPEIMETHBIC CBSI3M CCTCCTBCHHOHAYYHBIX YyUYEOHBIX TPEIMETOB HAa YypOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma 1o Gu3MKe yCTaHABIMBACT paclpeaesieHue y4eOHOro MaTepraa 1mo
rogam oOydeHus (MO KiaccaM), MpeajaraeT MPUMEPHYI0 TOCIEeI0BATEIBHOCTh
M3y4eHUs] TeM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COACPKAHUS U yIETe
BO3PACTHBIX OCOOEHHOCTEW 00yYaroIuXCsl.

[Iporpamma o ¢usnke pazpaboTaHa ¢ LENbIO OKa3aHU METOJUYECKON MOMOIITU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl 0 y4e€OHOMY MPEIMETY.

®uzrka SBISETCS CHUCTEMOOOPA3YIOIIUM JJisi €CTECTBEHHOHAYYHBIX YUeOHBIX
IPEIMETOB, MTOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SBJICHUI,
U3y4aeMbIX XUMHEH, Onoyioruel, acTpoHOMHeH u (u3ndeckoi reorpadueii, BHOCHUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KAapTHHY MHpa, MPENOCTaBIsSeT HauOoJiee SCHbIC
o0Opa3ibl TPUMEHEHHUS HAy4YHOTO METO/a IMO3HAHMS, TO €CTh Crnoco0a MOIydeHUs
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onna W3 TIIaBHBIX 3a7ad (U3UYECKOro 0Opa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHus COCTOUT B (OPMHPOBAHUM E€CTECTBEHHOHAYYHOW TPaMOTHOCTH U
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenue pusnku Ha 6a30BOM ypOBHE IMPEIOaracT OBIAICHUE CIECIYIONUMU
KOMITETEHTHOCTSIMH, XapaKTePU3YIOIUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OIICHUBATH U MOHMUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

e HWHTEPHPETUPOBATH JAHHBIC M MCIIOIH30BAaTh HAYYHBIE JTOKA3ATEIHCTBA
JUTSI TIOJTyYEHUS BBIBOJIOB.

Hemn wu3yuyenus QU3MKK HA YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUs
omnpeneneasl B Konmemmmm mnpemogaBanus ydeOHOro mnpeamera «Dusmka» B
oOpa3oBaTenbHBIX Opranm3anusax Poccuiickoit denepamnum, peann3yomnux OCHOBHEIC
oOmeoOpazoBaTebHbIE  MPOTPaMMBI,  YTBEpPXKACHHOW  pemerneM  Kosmneruw



MunuctepctBa npocsenienust Poccutickoit @eaeparuu (mpotokoa ot 3 aexadpst 2019
r. Ne [TK4gBH).
Ieaun nzyyenus pusuKu:

NpUOOPETeHHE WHTEpeca M CTPEMJICHHS OOYyYaroIMXCS K HaydHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHE WX WHTEIUICKTYalbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUA O HAyYHOM METOJIC MO3HAHWSA U (HOPMHPOBAHUC
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY)KAIOIITUM SIBJICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PCHHUS KaK pe3yjbTaTa M3yYCHHsS OCHOB
CTPOEHUS MaTepPUH M PyHIAMEHTAJILHBIX 3aKOHOB (PU3HKH;

dbopMHpOBaHUE TIPEICTABICHUA O POIM (U3WKK IS Pa3BUTHS JAPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE MIPEICTaBIICHUNA 0 BO3MOKHBIX chepax Oymyien
npo(ecCHOHATBLHOW ACATEIBHOCTH, CBS3aHHOH ¢ (DU3HMKOW, TOJITOTOBKAa K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

JlocTrkeHue 3TUX 1eeil mporpaMmbl Mo pU3MKe Ha ypOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ecTIeunBaeTCs PEIICHUEM CIEIYIOIINX 3a4a4:

IPHOOPETCHUE 3HAHWK O IUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHUYCCKUX,
TEIUIOBBIX, SJICKTPUYCCKNX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
nproOpeTeHNEe yMEHUW OMUCHIBATh U OOBSICHATH (PU3NYCCKUE SIBICHUS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB  pEIICHUs TPOCTEHIIUX  pacu€THBIX 3amad ¢
UCTIONh30BaHUEM  (U3NYECKUX  MOJIENIed, TBOPYECKUX M  IPAKTHKO-
OpPUECHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUWI HAOJIONATh MPUPOIHBIC SBICHHUS W BBITIOJHSATH OIIBITHI,
nabopaTtopHble  pabOTBI M DKCIEPUMEHTAIBHBIE  HCCICIOBAHUS  C
UCTIOJIh30BaHUEM H3MEPUTEIBHBIX TPHOOPOB;

OCBOcHHE MPUEMOB PabOTHI ¢ uHHpOpMaIUe (U3UIECKOTO COJIepIKaAHMUS,
BKJTFOYas MH()OPMAIMIO O COBPEMCHHBIX TOCTHKCHHSIX (U3HMKH, aHAIH3 H
KPUTHUYECKOE OIlCHUBaHUE HH(pOpMaIIHH;

3HAKOMCTBO €O chepamu mpodeCCHOHAIBHON NEeATeTbHOCTH, CBI3aHHBIMU C
(U3HUKOI, U COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMU Ha JIOCTHIKCHHSX
buznueckon HaAyKH.

Ha wu3ydenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTtBoauTcs 238 vacoB: B 7 kiacce — 68 dacoB (2 4aca B HEIEN0), B 8
kiacce — 68 yacoB (2 vaca B Henento), B 9 knacce — 102 yaca (3 yaca B HEJENo).

[Ipennaraemserii B mporpamMme 1o (pu3uke mepedeHb J1abopaTopHBIX padoOT U
OMBITOB HOCUT PEKOMEHAATENIbHBIM XapakTep, YUUTENb JEIaeT BbIOOP MPOBEICHUS
7abopaTOpHBIX pabOT ¥ ONBITOB C YYETOM WMHIWBUAYAJIBHBIX OCOOCHHOCTEH
o0y4Jaromuxcs, CHUCKa SKCIEPUMEHTANIbHBIX 3aJJaHUi, MpeasiaraeéMblX B paMKax
OCHOBHOT'O TOCYJJAPCTBEHHOT'O 3K3aMeHa 1o (Pu3uke.



COIAEPKXAHUE OBYYEHUA

7 KJIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIET0 MHUPA.

®usuka — Hayka o npupone. fBimeHus npuponsl. DuU3NYECKUE SBICHHUS:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuyuHbl. WM3mepenue @uanyeckux BeaU4MH. Duznueckue
npuOopsbl. [lorpemnocts u3Mepenuii. MexayHapoaHasi cUCTEMa €IMHHIL.

Kak ¢usuka u npyrue ecrecTBeHHbIe HayKu M3ydaroT npupoay. EcrtecTBeHHO-
Hay4YHbI METOJ TO3HAHUA: HAOJIOJEHUEe, TMOCTAHOBKAa HAy4yHOTO BOIpPOCA,
BBIIBIDKEHHE  THIOTE3, OJKCHEPUMEHT [0 IMPOBEpKE THMOTE3, OOBsSCHEHUE
HabonaeMoro sBieHus. Onucanre GU3NUECKUX SIBJICHUN C TOMOIIBIO MOJENEH.

Jemoncmpayuu.

1. MexaHuyeckue, TEIIOBbIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJIICHHUS.

2. duzuyeckue npuOOPHI M TpOLEAypa MPSMBIX HU3MEPEHUN aHAJOTOBBIM U

U (POBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimot.
1. OnpeneneHue 1eHbI JeICHUS IIKAJIbl U3MEPUTETHLHOTO MpUOOopa.
2. H3mepeHune pacCTOSHUM.
3. M3mepenue o0bEMaA )KUAKOCTUA U TBEPAOTO TENA.
4. OmpepneneHue pa3MepoOB MaJbIX TEl.
5. W3mepeHue Ttemiepatypbl MpU IOMOIIM JKUIAKOCTHOIO TEPMOMETpA U
JNaTYrKa TEMIEPATypPHI.

6. IIpoBeneHue wuccienoBaHus MO IPOBEPKE THUIIOTE3bl: NAIBHOCTh IOJNETA
HIapvKa, MYyIEHHOTO TOPU30HTAIBHO, TeM OoJble, YeM OOJbIIe BHICOTA
IycKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIEHNSI 0 CTPOCHHHU BelecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. OMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenue dactull BeniectBa. CBs3b CKOPOCTH JBMKEHHMS YaCTHL[ C
Temmneparypoil. bpoyHoBckoe paBmwxkenue, auddysus. BzaumopeiicTBue wyacTuIl
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHMS BEILECTBA: CTPOCHHUE TIa30B, KUAKOCTEW M TBEPIABIX
(KkpucTaIIMYECKUX) Tell. B3aumocBsA3b MEXAYy CBONHCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM CTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpavuu.

1. HaGmronenue OpoyHOBCKOTO JIBUKEHUSI.

2. Habmwogenue nuddyzum.



3. HaGmronenue siBieHH, OOBACHAIOMUXCS MPUTSKEHUEM WA OTTAJIKUBaHUEM
YaCTUIl BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka guaMeTpa aToMa METOJIOM PSI0B (C UCoyIb30BaHueM (oTorpaduii).

2. OnbITHI O HAOMIOACHUIO TEIJIOBOIO PACIIMPEHUS ra30B.

3. OmnbIThI 10 OOHAPYKEHUIO TEUCTBUS CHUII MOJIEKYJIIPHOTO IPUTSHKEHHUS.

Pa3nen 3. /IBukenue u B3aumojieiicTBHe TeJl.

MexaHnueckoe JABWKEHHE. PaBHOMEpDHOE M HEpPaBHOMEPHOE JIBH)KEHUE.
Cxopoctb. CpenHsii CKOpPOCTb NPHU HEPABHOMEPHOM JBH)KEHMH. Pacuér nmytu wu
BPEMEHHU JIBHIKCHUS.

SBneHne wHepuuHu. 3aKOH HWHEpUMH. B3anmmoneicTBue Ten Kak MpUYMHA
U3MEHEHNS CKOPOCTU ABMXKEHHUs Tell. Macca Kak Mepa MHEPTHOCTH Tena. I1noTHoCTh
BeniecTBa. CBsI3b MIIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00BEMA BEIECTBA.

Cuila Kak XapakTepUCTHKa B3auMOAEHCTBUs Ten. Cuia ynpyrocTd M 3aKOH
I'yka. N3mepeHue cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBJIEHHE TATOTEHUS U CHJIA
TsokecTd. Cuna TsbKecTH Ha JIpyrux miaHetax. Bec tena. HeBecomocts. CrioxeHue
CWJI, HaIpaBIICHHBIX MO OJHOW mpsiMoil. PaBHoxeicTByromas cui. Cuna TpeHUs.
TpeHue CKoapXkeHNs U TPEHHUE NOKOos. TpeHue B MPUPOJIE U TEXHHUKE.

Jemoncmpayuu.

HaGmonenre MexaHM4ecKoro IBUKEHHUS Tela.
N3mepenue ckopocTu MPSIMOJIUHEWHOTO IBUKEHUS.
HaGmronenvie siBieHUs: HHEPIIUH.
HaGmronenre u3meHeHus CKOPOCTH MPHU B3aUMOJICHCTBUU TEN.
CpaBHeHUE Macc MO B3aUMOJICHCTBUIO TEIL.
CrnoxeHue cuJil, HallpaBJIEHHBIX 110 OJJHOM MPSMOM.
./Iaﬁopamopubte pabomul u onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JABWKEHHUS (IIapUKa B >KUIKOCTH,
MOJIEIN DIIEKTPUUYECKOTO aBTOMOOUIIS U TaK Jajee).
2. Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHHsS Opycka WM HIApHKa I10
HAKJIOHHOM IIJIOCKOCTH.
3. Omnpenenenue MIOTHOCTHA TBEPAOTO TENA.
OneIThI, JIEMOHCTPUPYIONINE 3aBUCUMOCTh pacTskeHUus (medopmarimn)
NPY>KUHBI OT IPUIOKEHHON CUJIBI.

5. OnbITel, JEMOHCTPUPYIOIIHME 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBXKEHHS OT
BECa TeJIa U XapaKTepa COIPUKACAIOLIUXCS IIOBEPXHOCTEN.

Pa3nea 4. JlaBjieHne TBEPABIX TeJI, dKUAKOCTEH U ra3oB.

HaBnenune. CriocoObl YMEHBIIEHUS W YBEJIWUYEHUs AaBieHus. [laBneHue rasa.
3aBUCUMOCTh JaBJICHHS Ta3za OT 00béMa, Ttemmeparyphl. llepemaua naBieHUs
TBEPABIMU TENAMH, KUAKOCTIMHU M ra3amu. 3akoH llackana. IlneBmaTmueckue
MalllUHbl. 3aBUCUMOCTb JIaBJICHUS KUAKOCTU OT TIYOuHBI. ['HMapocTaTH4ecKuii
napanokc. Coobmaromuecs cocyasl. ['MapaBinueckue MEXaHU3MBI.

SANRANE SR A



AtMocdepa 3emunn M atmMocepHoe naaBieHue. IIpUuMHBI CylIeCTBOBAHUS
Bo3aymHOM oOonouku 3emun. Omnbit Toppuuennu. W3mepenue atmochepHOro
JaBieHUs. 3aBUCUMOCTb aTMOC(EPHOro JaBiE€HUs OT BBICOTHI HAJl YPOBHEM MOPS.
[Tpubops! 1151 n13MepeHus: aTMOC(HEPHOro IaBICHUS.

JlelicTBHE XUIKOCTM W ra3a Ha IOIPY)KEHHOE B HUX TeJO. BelTasnkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu.

1. 3aBMCHMOCTH JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

2. Ilepenaua naBneHUs KUIKOCTHIO U Fa30M.

3. CooOwmaromnuecs CoCy/sl.

4. I'mppaBinueckuil mpecc.

5. IlposiBneHue neicTBusi aTMOCPEPHOTO JABICHUS.

6. 3aBUCHMOCTb BBITAJKUBAIOIICH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH Tesa U

~

IINTIOTHOCTH KUAKOCTH.

PaBsencTBO BI)ITaJIKI/IBaIOHICﬁ CUJIbI BECY BBITECHCHHOM KUAKOCTH.

VYcnoBue mjiaBaHus TeJl: IJIaBaHUE WU IMMOTPYIKCHUC TCJI B 3aBUCUMOCTH OT
COOTHOIIICHUS IJIOTHOCTEH Tena u KUAKOCTH.

Jlabopamopnuie padbomot u onvimot.

1.

HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTrpyKEHHON B
JKUJIKOCTh YacTH TeJia.

OnpeneneHue BBITAIKUBAIOIIEH CUJIbI, TEUCTBYIOIIECH HA TENO, MOTPYKEHHOE
B JKMJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, JEUCTBYIOIICH Ha TEJIO B
JKUJIKOCTH, OT MaccChl TeJa.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh  BBITAJIKUBAIOIICH  CHJIBI,
NEHUCTBYIONIEH Ha TEJIO B JKHIKOCTH, OT 00BhEMa MOTPYKEHHOM B KUIKOCTH
YacTH TeJla U OT IJIOTHOCTH KUJKOCTH.

KoHnctpynpoBanue apeomerpa Wi KOHCTPYMPOBAHUE JIOAKU U ONPECIICHUE
€€ Ipy30IM0AbEMHOCTH.

Paznen 5. PaGora u MOIIHOCTH. JDHEPrus.

Mexanndeckasi pabota. MOIHOCTb.

[IpocTthie MexaHWU3MBI: pbIYar, OJOK, HAKIOHHAS IJIOCKOCTh. lIpaBuiio
paBHOBecus peiuara. [[pumMeHeHre mpaBuiia paBHOBECHsS pbldara K OJIOKY. «30510TO€
npaBuiio» Mexanuku. KIIJ[ mpocteix Mexanu3moB. [IpocTeie MeXaHH3MBI B OBITY U
TEXHHUKE.

Mexannyeckass dHeprus. KuHernueckas W = IOTEHIHWANbHAs  DHEPTUSL.
[IpeBpaiienue OJHOrO BUAA MEXaHUYECKOW PHEPrud B APYrod. 3aKOH COXPaHEHUS
SHEPrUU B MEXaHUKE.

Jemoncmpauuu.

1.

[IprMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimol.



1. Onpenenenue pabOThl CUJIbI TPEHUS NPU PABHOMEPHOM JBHKEHUU Tella 1O
TOPU30HTAILHOMN ITIOBEPXHOCTH.

2. HccnenoBaHue yclOBUM paBHOBECUS pblyara.

3. M3mepenne KIIJ] HaKI1OHHOM IJIOCKOCTH.

4. H3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTHH.
8 KJIACC

Pa3znen 6. TenioBble sIBJICHUS.

OCHOBHBIE  TOJIOXKEHHUS  MOJICKYJISIPHO-KUHETUYECKOW  TEOPUU  CTPOCHUS
BelecTBa. Macca W pa3Mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOJATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKON TEOPUH.

Mogenun TBEPAOTO, IKUIKOTO U Ta3000pa3HOrO COCTOSHUN  BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObICHEHUE CBOWCTB Ta30B, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKCHUW MOJIEKYJISIPHO-KUHETUYECKOW TEOpHH.
CmaunBaHue U KanWUISIPHBIE SIBJICHUA. TenaoBoe pacliupeHUe U CKaTHE.

Temnepatypa. CBA3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKCHUS
gactull. BuyTtpeHHsis 3Heprus. CnocoObl HW3MEHEHMs] BHYTpPEHHEW DHEpPruu:
TerIonepeaadya u coBepiieHue padbotel. Buasl Temmonepenaun: TEIIONPOBOIHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KoanuecTBO TemnoThl. YelbHAs TEMJIOEMKOCTh BellecTBa. 1emIoo0MeH u
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeIUIoBoro Oaynanca. [lnaBieHue u oTBepacBaHMe
KPUCTAJUTMYECKUX BEIIECTB. YAelbHas TeryoTa ruiaBneHus. [lapooOpazoBanue u
koHgeHcanus. HWcmapenne. Kumenue. VYiaenpHas TemjaoTa mapooOpa3oBaHMS.
3aBUCHUMOCTH TEMIIEPATyPhl KUIIEHUS OT aTMOC(EPHOTO TaBICHUS.

BiaxxnocTs Bo3ayxa.

DHeprus TOIIMBa. Y elbHas TEIUIOTa CTOpaHMUs.

[Ipunuuner  paboThl TemioBbix aABurareneid KIIJ[ TemmoBoro aBuratess.
TernoBbele IBUTaTENIN U 3aIIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUM B TEIIOBBIX MPOLIECCAX.

Hemoncmpauuu.

1. HaGmroneHnne G6pOyHOBCKOTO JIBH)KCHHUS.

Ha6monenne nuddysun.

HaGmonenue siBjeHNN cMaYMBaHUS M KalTWJIISIPHBIX SBICHUH.
Hab6monenne TermioBoro pacmmupeHus Tel.

MN3meHneHne naBlieHWS Ta3a INPH U3MEHCHHM O0OBEMAa M HArpeBaHWM WIIH
OXJIQXKCHHU.

[IpaBuna u3MepeHus: TeMIepaTyphl.

Bunbr Terionepenayn.

OxutaxkieHre Ipy COBEPILICHUH PaOOTHI.

. HarpeBanue npu coBepiiieHMH padOThl BHEIITHUMH CUIIAMH.

10. CpaBHEHHUE TEIJIOEMKOCTEN PA3JIUYHBIX BEIIECTB.

11. HaGroneHne KumneHus.

A
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12. HaGnrofieHre nmocTOSsHCTBA TEMIIEPATYPHI NP MJIABJICHUH.
13. MoJiesid TeTUIOBBIX IBUTATEICH.
Jlabopamophuie padomot u onvimot.
1. OnbITHI 1O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYISIPHOTO TTPUTSKEHUS.
2. OnpIThI IO BBIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM MJIM caxapa.
3. OnpITel MO HAOJIONEHHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.
OrnpeneneHue qaBieHUs BO3yXa B OaJUIOHE HITTPUIIA.

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3/lyXa OT €ro 00béma
Y HarpeBaHUs WIN OXJIAXKICHUS.

6. IlpoBepka rumoTe3bl TUHEWHOW 3aBUCUMOCTH JIJTUHBI CTOJIOWKA KUIKOCTU B
TEPMOMETPUUYECKOU TPYOKE OT TEMIIEPATYPHI.

7. HaGmroneHue wu3MeHEHUsS BHYTPEHHEW DJHEpruM Tela B  pe3yJbTare
TerIonepe1auu U paboThl BHEITHUX CHIIL.

8. HccienoBanue sBJICHUS TEIUIOOOMEHA TMPU CMEIIMBAHUM XOJOJHOW H

ropsiueu BOJIBL.

9. OmnpeneneHue KOJIMYECTBA TEIJIOTHI, MOJYUYSHHOTO BOJIOW MPHU TEIIO0OMEHE

C HarpeThIM METAJUTMYECKUM LIJIMHIPOM.

10. OnpenaeneHre yaeabHOW TEMI0EMKOCTH BEIIIECTBA.

11. UccnegoBaHue npouecca UCIapeHusl.

12. Onpeenenue OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

13. Onpenenenue yeabHON TEIUIOTHI MIABJICHUS JIbJA.

Paznen 7. Jinekrpuyeckre ¥ MATHUTHbBIE SIBJICHUS.

Onektpuzauus Ten. JIBa poxa sieKTpuyecKux 3apsaoB. BzaumopeicTBue
3apspKeHHBIX Tell. 3akoH KyiioHa (3aBUCHMOCTh CHIIBI B3aUMOJEUCTBUS 3apsiKEHHBIX
TE€J OT BEJIMYUHBI 3aPSII0B U PACCTOSHUS MEKY TEJIaMH ).

Onektpuueckoe 1mone. HanpsmEHHOCTh 3yekTpudeckoro mnoisa. [lpuHuun
CYHEPIIO3UIMH JICKTPUUECKUX MOJIeH (Ha KaUueCTBEHHOM YPOBHE).

Hocutenu »snexkTpuuecKkux 3apsAnoB. DJEMEHTAPHBIA SJICKTPUYECKUN 3apsl.
Crpoenue aroma. IIpoBOJHUKHN M AUDIIEKTPUKHU. 3aKOH COXPAHEHHUS DJIEKTPUUYECKOIO
3apsaa.

DNEKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAaHUA SJEKTPUUECKOTO  TOKa.
HNcTouHMKM TOCTOSSHHOTO ToKa. JIeMCTBUS dSJIEKTPUUYECKOTO TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B KUJKOCTAX U razax.

Onektpuueckass  nenb. Cuina  Toka.  DIEKTPUYECKOE  HaIpsKEHUE.
ConpoTuBiaeHUe TPOBOAHUKA. Y IeIbHOE CONMPOTHUBIICHUE BemiecTBa. 3akoH OMa s
yuacTka nend. [locienoBarenbHoe U mapanaeabHOE COEAMHEHUE TPOBOTHUKOB.

PaGota ® MoOUIHOCTH DdJEKTpUYECKOTO TOoKa. 3akoH J[xoymns—Jlenma.
DNeKTpUUeCcKue 1eNu U MOTPEOUTENH 3JeKTpudeckord 3Heprur B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTossHHBIE MarHWTHL. B3auMoJeiCcTBHE MOCTOSAHHBIX MAarHUTOB. MarHutHoe
noJjie. MarautHoe noJie 3eMJIM M €ro 3Ha4eHue 11 KU3HU Ha 3emuie. OneIT Dpcrena.



MarauTtHoe I0oJje dJIEKTPUYECKOro ToKa. [IpumMeHeHue 3JIEKTpOMarHuTOB B TEXHUKE.
JleficTBE MarHUTHOTO TMOJ1 Ha MPOBOAHUK C TOKOM. OJIEKTPOJBUIATENb
IIOCTOSIHHOTO TOKA. Mcnionb30BaHKE IIEKTPOABUTATEIICH B TEXHUYECKUX YCTPOHUCTBAX
Y Ha TPAHCIIOPTE.

Oneitel @apanes. SIBneHue sneKTpoMarHuTHOM uHAyKUMH. lIpaBuno Jlenna.
OnexrporenepaTop. CocoObl MOTYyYEHUs dIEKTPUUECKON IHEPTUU. DIIEKTPOCTAHIIUU
Ha BO300OHOBJISIEMbIX HICTOYHUKAX YHEPTUU.

Jemoncmpayuu.

e S A o e

9.

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

25.

DJIeKTpU3alus Te.

JIBa pojia 3JIEKTPUYECKUX 3apsII0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEJL.
YCTpPOUCTBO U IEMCTBUE IEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] MHTYKIIUA.

3aKOH COXpaHEHUS JICKTPUUECKUX 3apsI0B.

[TpoBOTHUKH U AUBIEKTPUKH.

MoenupoBaHue CUIIOBBIX JIMHUH 3JEKTPUYECKOTO MOJIS.
HMCcTOYHMKH TTOCTOSSHHOT'O TOKA.

JIeHcTBUA DIIEKTPUUYECKOTO TOKA.

DIIEKTPUUECKUU TOK B KHIAKOCTH.

["a30BbIl pa3psia.

N3Mepenue cuiibl TOKka aMIepMeETPOM.

N3Mepenue 31eKTpUYeCKOTro HANPsIKEHUST BOJIbTMETPOM.

PeocTaT u Marazud conpoTUBIICHUH.

BzanmopeiicTBre ITOCTOSSHHBIX MAarHUTOB.

MoenupoBaHue HEBO3MOKHOCTU pa3eICHUS TTOJII0COB MarHuTa.
MoenupoBaHue MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT DpcTena.

MarauTHoe 1oJje ToKa. DJIEKTPOMAarHuT.

JlericTBME MAarHUTHOTO TIOJISL HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATEIIH TOCTOSSHHOTO TOKA.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOM UHYKIIAH.

OnbiThl @apajes.

3aBUCUMOCTh HAIlpaBJICHUS HMHAYKIIMOHHOTO TOKa OT YCJIOBUM €T0
BO3HUKHOBCHHSI.

DJIEKTPOTreHEPaTOP MOCTOSHHOTO TOKA.

Jlabopamophuie pabomot u onvimot.

1.

OmpITeI 10 HAOMIOAEHUIO  DJICKTPH3alMH  TEJI HWHIAYKIHEH ©  IpHu
CONPUKOCHOBEHUH.

UccnenoBanne ACHCTBUS DJCGKTPUYECKOTO TOJS HA TPOBOAHUKH U
JADJICKTPUKH.

CoOopka u mpoBepka pabOThI IEKTPUIECCKOM TSI MMOCTOSHHOTO TOKA.
N3mepenue u peryimpoBaHUe CUJIbI TOKA.

N3mepenue u perynupoBaHue HAMPSHKEHUS.



6. HMccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HMAYLIETO YEPE3 PpPE3UCTOP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

7. OnBITBL, AEMOHCTPUPYIOIIHME 3aBUCHUMOCTh JJIEKTPUUECKOTO CONPOTUBIICHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIAIN [TONIEPEYHOr0 CEYEHUS U MaTepuraa.

8. IlpoBepka mpaBWiIa CJHOXKEHHMS HANPSXKEHUH TIPU TOCIEIOBATEIBHOM
COEMHEHNH JIBYX PE3UCTOPOB.

9. IlpoBepka mnpaBwia i CWUIbl TOKAa IPU MNApPAIIEIBHOM COEIWHEHUU
PE3UCTOPOB.

10. Onpenenenue pabOThl ANMEKTPUUECKOr0 TOKA, UIIYILIETO YEepPe3 PE3UCTOP.

11. Onpenenenue MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIAEISIEMON HA PE3UCTOPE.

12. UccnenoBaHne 3aBUCUMOCTH CHJIbI TOKA, HIYIIETO 4YEPE3 JAaMIIOYKY, OT
HaIpSKEHUs Ha HEH.

13. Onpenenenue KII/I HarpeBatens.

14. MccnenoBaHre MarHUTHOTO B3aMMOJIEMCTBHS TOCTOSIHHBIX MArHUTOB.

15. I3ydyeHre MarHuTHOTO TOJIsi MOCTOSTHHBIX MAarHUTOB MPHU UX O0bEIMHEHUHU U
pa3lielICHHH.

16. UccnenoBaHue NEUCTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBL, JEMOHCTPUPYIOIINE 3aBUCUMOCTbH CUJIbI B3aUMOJAECHCTBUS KaTYyIIKH
C TOKOM M MarHura OT CHJIbl TOKA M HalPaBJIEHUS TOKA B KaTylLIKE.

18. I3yueHue ecTBUS MArHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

19. KoHCTpyupoBaHue u u3ydeHue paboThl dJEKTPOIBUTATEIS.

20. U3mepenne KIIJl snekTpoaBuraTebHONM YCTaHOBKH.

21. OnpITBI MO  HCCIENOBAHUIO  SIBJICHUS AJIEKTPOMArHUTHON WHIYKLIHH:
UCCJIEOBAaHNE U3MEHEHUI 3HaUYCHUS U HAIIPaBJIECHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexanuveckue siBJICHUS.

Mexanuyeckoe JBWKeHHE. MarepuanbHas Touka. Cucrema  oTCYéTa.
OTHOCUTENBPHOCTh MEXAHUYECKOIO0 JBUKEHUA. PaBHOMEpHOE MpPSAMOJIUHEUHOE
nBuxeHne. HepaBHOMepHOe mnpsiMonuHENHOe aBukeHue. CpenHsass U MTHOBEHHas
CKOpOCTH TeJIa IPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenne. PaBHOyCKOpeHHOe MpsMOJIMHEHHOe nBuxkeHue. (CB0OOOIHOE
najgenue. OnbiTel ["anumes.

PaBHOMepHOE ABWKEHHE TIO OKpyXHOCTH. llepuom m dyactora oOpaieHus.
JIuneiiHas u yriaoBasi CKOpOCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHUE.

ITepBeiit 3akoH Hprorona. Bropoi 3axkoH HeroTona. Tpernit 3akon HproroHa.
[IprHIMI CyNIEpNO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujia TPEHHS! CKOJBXKEHHUs, CUjia
TPEHUSI TOKOS, IPYTUE€ BUIbI TPEHUS.

Cuna TS%EeCTH M 3aKOH BCEMHPHOIO TITOTEHHS. YCKOpEHHE CBOOOJAHOTO
naaenus. JIBwxkenue rtaHer Bokpyr Comnma. IlepBasi kocmuueckass CKOPOCTb.
HesecoMocTh 1 neperpys3ku.



PaBHOBecue MmaTepuanbHON TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOIO TEJA C 3aKPEIUVIEHHON OChIO BpalleHuss. MOMEHT cuibl. LIeHTp TsKeCTH.

Nmnynec Tena. M3menenue ummynbsca. Mmmynbe cumibpl. 3aKOH COXpaHEHUS
UMILyJibca. PeakTuBHOE IBUKEHMUE.

Mexanudeckas paboTa U MOIIHOCTh. PaboTa cuil TSKECTH, YIIPYrocTH, TPEHUS.
Cs3p sHepruu u  paboTbl. [loTeHIManbHAass 3HEPrust Tena, MOJHATOTO HaJ
MIOBEPXHOCTBIO 3eMJId. lloTeHImanbHasg 3HEPrust cxaToil npyxkuHbl. KnHeTtnueckas
sHeprus. TeopeMa O KMHETHYECKON JHEPIrUH. 3aKOH COXPAHEHUS MEXaHUYECKOU
JHEPIUHU.

Jemoncmpayuu.

1.

SATENANEE

7.
8.
9.

10.

11

HaGroieHrie MEXaHMYECKOTO JIBIDKCHHSI Tella OTHOCHUTEIBHO Pa3HBIX TeEI
OTCYETA.

CpaBHEeHHE TIyTeH W TPACKTOPUH JBWIKEHUS OJHOTO M TOTO XKE Tea
OTHOCHUTEIBHO Pa3HBIX TEJl OTCUETA.

N3mepeHre CKOPOCTH U YCKOPESHUS TIPSIMOJIMHEHHOTO JABHKCHUS.
HccnenoBanre Npru3HAKOB PABHOYCKOPEHHOTO JABUKCHHUS.

HaOuroieHre NBHXKEHHS TeJla 10 OKPY)KHOCTH.

HaOnroieHrie MeXaHUYECKUX SIBJICHUH, MPOUCXOJSAIINX B CHCTEME OTCYETA
«Tenexka» nmpu €€ paBHOMEPHOM M YCKOPEHHOM JIBMDKCHHHM OTHOCHUTEIBHO
KaOuHeTa QUK.

3aBUCUMOCTh YCKOPEHUS TeJIa OT MAcChl TeJia U ICUCTBYIOIIEH Ha HETO CUJIBL.
HaGnronenne paBeHCcTBa CHIT TPU B3aUMOJICHCTBUU TEJI.

N3menenue Beca Tena Mpu YCKOPEHHOM JIBUKCHUH.

[lepenaua umiynbca npu B3aUMOJIEHCTBUH TEJI.

. [IpeoOpazoBanust sHEPrUM MPU B3aUMOICUCTBUH TEII.
12.
13.
14.
15.
16.

CoxpaHeHue UMIyJbca MPU HEYIIPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHre UMITYJIbca MPU a0COIIOTHO YIPYTOM B3aUMOJICHCTBHUH.
HaGnronenne peakTHBHOTO IBH>KEHHUS.

CoxpaHeHre MEXaHUYEeCKOW SHEPTHH MPU CBOOOTHOM TaJACHHUH.

CoxpaHeHrne MEXaHMYECKON SHEPruu NMpU IBWKECHHM Tejla MOJ JIEUCTBUEM
IIPY>KUHBI.

Jlabopamophuie pabomot u onvimot.

L.

KoHcTpynpoBanue TpakTa Uisi pa3roHa W JaJIBHEHIIETO PaBHOMEPHOI'O
JBIDKCHHUS IIIAPHUKA WJIH TEJICHKKH.

OmpeneneHue cpeaHel CKOPOCTH CKOJBXKEHHUS Opycka WIH JIBHOKCHUS
HIapuKa 1o HaKJIOHHOM IIJIOCKOCTH.

OnpenencHne YCKOPECHHMS Tella IIPH  PaBHOYCKOPEHHOM JIBFDKCHHH  TIO
HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITYTH OT BpPEMEHH IIPH PABHOYCKOPESHHOM
JBIDKCHHH 0€3 HayaJIbHON CKOPOCTH.



10.

11.

[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JIBHJKEHUU 0€3 HadaJlbHOM
CKOPOCTH IYTH OTHOCATCS KaK Psii HEYETHBIX YHCEI, TO COOTBETCTBYIOILIUE
MIPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH  CHJIBl  TPEHHUSI CKOJBXEHHUS OT  CHJIBI
HOPMAJIbHOTO J1aBJICHHUS.

Onpenenenne ko3 PUIMEHTa TPEHUS CKOJIBKEHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue paboThl CUIIBI TPEHUSI MIPU PABHOMEPHOM JIBUKEHUU Tella 10
TOPU30HTAILHON ITIOBEPXHOCTH.

Onpenenenue paboOThl CWJIBI  YOPYTOCTHM MpU MOABEME TIpy3a C
UCIIOJIb30BaHUEM HETOJIBUKHOTO U MOJBHYKHOTO OJIOKOB.

N3yuyenue 3akoHa COXpaHEHUsI SHEPTUU.

Pasznen 9. Mexanu4yeckue Koje0aHUs U BOJIHBI.

Konebarenvsnoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHUMU: MEPUOI,
4acToTa, aMIUIUTyJa. MaTeMaTuuecKuid W TpPYKWHHBIA MasTHUKU. [IpeBparenue
SHEPTUH MPH KOJIEOATEIHPHOM JIBUKCHUU.

3aryxatomue kojaebanus. BeiHyxnennbie koebanus. Pesonanc. Mexannueckue
BoTHBL. CBOMCTBAa MeXaHUUYECKUX BOJIH. [IpomonbHbIe U monepeyHbie BOHBL. J[MHa
BOJIHBI U CKOPOCTh €€ pacmpocTpaHeHHs. MexaHWuecKue BOJHBI B TBEPJOM Telle,
CEHCMHYECKUE BOJIHBI.

3Byk. ['poMkocTh 3Byka u BbicoTa TOHa. OTpaxkenue 3Byka. MH(ppa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1.

SRV NE RS

HaGmionenne xoneGaHui Ten TOJA JIEWCTBUEM CHIIBI TSDKECTH M CHIIBI
yIPYTOCTH.

Ha6monenue konebanuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.

HaGmroneHne BoIHYKICHHBIX KOJIeOAHUM U pe30HaHca.

Pacnipoctpanenue mpoI0JIbHBIX U MONIEPEYHBIX BOJH (Ha MOJIEIH).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTHYECKHUMN pe30HaHC.

JIaﬁopamopubze padbomot u onvimol.

1.
2.
3.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOAaHUH MAaTEMATHIECKOTO MasiTHUKA.
Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOaHUH PYKUHHOTO MasiTHUKA.
HccnenoBanne 3aBUCHMOCTH TIEpHOJa KOJeOaHWW MOABEIICHHOTO K HHUTH
rpy3a OT JJIMHbI HUTH.

HccnenoBanre 3aBUCUMOCTH Meproa KoJaeOaHuii IPy)KUHHOTO MasTHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCHMOCTH TEpPUOAA KoJeOaHWUW Tpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Tpy3a.

OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb MEPHOJIa KOJIEOaAHUN MPYKUHHOTO
MasiTHUKA OT MaccChl rpy3a U )KECTKOCTU MPY>KUHBI.

N3mepenue yckopeHust CBOOOIHOTO MaICHUS.



Paszpnen 10. DiieKTpOMarHMTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJHBI.

DJIEKTPOMAarHUTHOE ToJIe. DJIEKTPOMArHUTHBIE BOJIHBI. CaoiicTBa
DNEKTPOMArHuTHeIX BOJIH. [Ilkama snekTpoMarHWTHBIX BONH. Mcmonbs3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBS3U.

OneKkTpoMarHuTHas npupona csera. CkopocTh cBeTa. BoslHOBBIE CBONMCTBA
CBETA.

Jemoncmpayuu.

1. CBOICTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BoiiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuvie padbomot u onvimot.

1. VM3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C TOMOUIBIO MOOWIBHOIO

TenedoHa.

Paszpnen 11. CBeToBbIC IBICHUSA.

JlyueBasg moznenb ceera. Mcrounuku csera. IIpsmonmHelHOE pacipoCTpaHeHue
ceeta. 3armenust ComHua u Jlynel. Otpaxenue cBera. [lmockoe 3epkano. 3akoH
OTpa)KEHHUs CBETA.

[Ipenomiienne cBera. 3akoH TmpenomiieHUs cBera. [lonHoe BHYTpeHHEE
OoTpakeHHue cBeTa. Vcrnoap30BaHME MOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTUYECKUX
CBETOBOJIAX.

Jlunza. Xon myueit B nunH3e. OnTudeckas cucreMa (oroammapara, MUKPOCKOIA
u Teneckona. ['na3 kak ontuyeckast cucteMa. ban3opyKkocTh U JadbHO30PKOCTb.

Paznoxenne Oemoro cBeta B crnektp. Omnbitel  HpioroHa. Crnoxenue
CIIEKTPaJIbHBIX I[BETOB. Jucnepcus cBera.

Jemoncmpayuu.

[IpssMonMHEHHOE PacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIMYKJIOM 3epKaiax.

[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparoie JuH3e.

XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

9. Ilpunnun geiicTBus poroanmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Mopensb riasa.

11. Pa3noxxeHue 6e1oro cBera B CEKTP.

12. [lomydenue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccnegoBaHue 3aBUCMMOCTH yrja OTpa)X€HUs CBETOBOrO Jyda OT yria
NaJICHUS.
N3yudenne xapakTepUCTUK U300paKEHHS TIPEMETA B INIOCKOM 3€pKaJie.

3. HccnenoBaHue 3aBUCMMOCTH yIJia MPEIOMIJIEHUSI CBETOBOTO Jiyya OT yriia
MaJICHUs Ha TPAHUIIE KBO3AYX—CTEKIIO».

S G



[Tonyuenne n300pa>keHU C TOMOIIBIO COOUPAIOIIEH JTUH3HI.

5. Ompenenenue (POKYCHOTO PACCTOSIHUS U ONTUYECKOW CHUIIbI coOuparomieit
JUH3BL.
OMBITHI O Pa3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OOBITHl MO BOCHPUATUIO I[BETa MPEIMETOB MPU HUX HAOIIOJCHUM dYepe3
[BETOBbIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pezepdopna u mmanerapHas mozenb aroma. Mogens atoma bopa.
Ucnyckanue u noryonieHrue ceeta atomoM. KBaHThl. JInHeUaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOIO
snapa. Hyknonnas mozenb atomHoro sigpa. M3otomnel. PagnoakTuBHbIE MpeBpaiiieHusl.
[lepuon nmosypacmnajga aTOMHBIX sIAED.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3apsIOBOTO W MacCOBOI'O YHCEIL.
DHeprus CBsI3M aTOMHBIX siiep. CBsI3b Macchl ¥ SHEPTrUM. Peakinu cuHTe3a u JeJICHUs
snaep. MUctounuku sneprun CosHIA U 3BE3.

Anepnas o»Hepretvka. JIeHCTBUS paJMOAKTUBHBIX M3IyYCHUH HaA KUBBIC
OpraHU3MBI.

Jemoncmpayuu.

CrexTpsl U31y4YCHHS U TIOTJIOMICHUSI.

CnexTpsl pa3nH4HbIX Ta30B.

CnekTtp Bogopoa.

HaGmonenne TpekoB B kamepe Buiscona.

PaGota cuérurika HOHU3UPYIOMINX U3TYUESHH.

Perucrpanus nznydeHus: IpupOIHBIX MUHEPAJIOB U TPOTYKTOB.

]Iaﬁopamopubte pabomul u onvimol.

1. HaOmronenue CrilonIHbIX U JIMHEHYATHIX CIIEKTPOB U3ITYYCHHS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHIIBI 10 TOPMO3HOMY ITYTH

(o ororpadusm).

3. M3mepenHue pagnoakTUBHOTO (poHa.

IToBTOPUTENHLHO-0000 1A AT MOTYJIb.

[ToBTOpUTETHEHO-0000IIAIONTUN MOIYNIb MPEAHA3HAYEH NIl CUCTeMaTH3allud U
000011IeHNSs PEIMETHOTO COJICPKAHUS U OTBITA IEITEILHOCTH, MPUOOPETEHHOTO TIPU
M3Y4eHUH BCETrO Kypca (GU3MKHA, a Takke JUIsi TOATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY OJK3aMeHy Mo (u3uke aig OOydaroImuxcs, BBIOPABIIUX 3TOT
y4eOHBIH peaMer.

[Ipy u3ydyeHHH AAHHOTO MOJYJSI PEATH3YIOTCS U CHUCTEMAaTHU3UPYIOTCS BHJIbI
JESTENHPHOCTH, HAa OCHOBE KOTOPBIX OOECIEYHMBACTCS IOCTIIKEHUE MPEAMETHBIX U
METalpeJIMETHBIX  TUIAHUPYEMBIX  PE3ylbTaToB  OoOydeHus,  (popmupyercs
€CTECTBEHHOHAyYHasi TPaMOTHOCTh: OCBOCHHE HAay4YHBIX METOJOB HCCJIEIOBAHUS
SBIICHUA TIPUPOABI W TEXHUKHU, OBJAJCHUEC YMEHUSMU OOBSCHATH (U3HUECKHE
SABJICHUSI, TMPUMEHSA TOJYYEHHbIE 3HAHWS, pemarh 3aayd, B TOM YHUCIE
KaueCTBEHHBIE U IKCIIEPUMEHTAJIbHbIEC.

SANRANESEE I .



[IpyHUIMNIHAIBHO AEATENBHOCTHBIM XapaKTEP HAHHOIO pas/esia pealm3yercs 3a
CYET TOro, UTO OOYYAIOIIHMECs BHITIOJIHSIOT 3aJJaHUs, B KOTOPBIX UM IpeJiaraeTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHUW pacmo3HaBaTh M HAY4YHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPY KaIOIIEeH MPpUPOJIe U MOBCEAHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCJIENOBAHUSI (PU3UYECKUX SIBIICHUM, B TOM
YHUCIIe 1S POBEPKU TUIIOTE3 U MTOJYYEHUS TEOPETUUECKUX BBIBOOB;
OOBSICHSITh HAy4HbIE OCHOBBI HauOOJiee BAXKHBIX JIOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTUM, HANPUMEDP, MPAKTUYECKOrO HCIOJB30BAHUS PA3JIUYHBIX UCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA IPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPTUMU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA30OBAHUA

N3ydenne ¢u3nKu Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HAMpaBICHO Ha
JOCTIKEHUE JIMYHOCTHBIX, METANpPEIMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX
pe3yabTaTOB.

B pesynbpraTte nzydeHus (GU3NKU Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS Y
oOyyaromierocss OyayT chOpPMUPOBAHBI CIEAYIONINE JUYHOCTHBIE PE3YJIbTaThl B
JacTH:

e 1) naTpHOTHYECKOT0 BOCIIMTAHHUSI:

e — MPOSIBIICHWE HWHTEpeca K HMCTOPHUH U COBPEMEHHOMY COCTOSHHUIO POCCHICKOMN
(U3NIECKOI HAYKY;

e — IIEHHOCTHOE OTHOIICHHE K IOCTHKEHHSIM POCCUICKUX YUEHBIX -(DU3HKOB,

e 2) rpakKAaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

e — TOTOBHOCTh K aKTHBHOMY y4YacTHIO B OOCYXJICHHH OOIIECCTBCHHO 3HAYMMBIX U
TUYECKHX MPOOJIEM, CBA3aHHBIX C MPAKTUYCCKMM MPUMEHCHHEM JIOCTHIKCHHI
10716370478

e — OCO3HAaHHE BAXKHOCTH MOPAIbHO-ITHUYCCKUX MPUHIMIIOB B JICATCIBHOCTH
Y4EHOI0;

e 3)dCTETHYECKOr0 BOCTIUTAHUSI:

e — BOCHPHUATHE ACTETHYCCKUX KadeCTB (U3MYCCKONW HAyKH: €€ TapMOHHUYHOTO

IIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOTO MO3HAHMSI:

e — OCO3HaHHE IIEHHOCTH (PU3NUECKON HAYKH KaK MOUIHOTO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTUN, BAXKHEUIIEN COCTABIISIONIEN KYJIbTYPHI;

e — pa3BUTHE HAay4yHOU JIOOO03HATEIBHOCTH, HHTEpECa K HCCIEI0BATEIbCKON
NEeATEeNbHOCTH;

e 5) dpopmupoBaHusi KyJbTYPbI 310POBbsSi H YMOIHOHAJBLHOTO 0JIATOMOIYYHST:

e — OCO3HAaHME LIEHHOCTH O€30MacHoro o00pa3a JKU3HU B COBPEMEHHOM

TCXHOJIOTMYCCKOM MHPEC, BaXXHOCTH IIPAaBUII 0e30I1acHOTO IIOBCACHHUA Ha



TPaHCIOPTE, Ha JOpOrax, C 3JEKTPUYECKUM M TEIJIOBBIM OOOpYAOBAaHUEM B
JOMAITHUX yCIOBHSIX;

e — c(popMUPOBAHHOCTH HaBbIKA pe(pIIEKCUH, IPU3HAHKE CBOETO MpPaBa HA OIIUOKY U
TaKOI'0 e MpaBa y APyroro YeJaOBeKa;

e 6) TPyZ1OBOr0 BOCIIMTAHUSI:

e — AaKTHBHOE YyYacTHE€ B pCIICHWH NPAKTHUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aliy, ropojaa, Kpas) TEXHOJOTHYECKONH U COIMaIbHON
HaMpaBJICHHOCTH, TPEOYIONINX B TOM YHCIIe U GU3NUECKUX 3HAHUM;

e — HMHTEpEC K MPAKTHUECKOMY U3YUCHHIO MPOGECCHil, CBI3aHHBIX C (DU3HKOIA;

e 7)3KO0JIOrHYECKOIr0 BOCIIMTAHMSI:

e — OpHUEHTAIMs Ha TpPUMEHEHHE (QUINYCCKUX 3HAHWHA ISl pelieHHs 3a7ad B
00JaCTH  OKpY’Kalolled cpejpl, IUIAHUPOBAHUS TMOCTYNKOB H OLEHKH HUX
BO3MOXKHBIX TTOCJIEJICTBUI SISl OKPY>KAIOIIEH CPeJibl;

e — OCO3HaHHE IJIO0ANTBHOIO XapakTepa JKOJIOIMYECKUX MpodjieM U MyTed Hux
peleHus;

e 8) amanTanuMm K W3MEHSIOIIMMCS YCJIOBHSIM COIHAJIBHOW W NPHPOIHOI
cpeabl:

e — MOTPeOHOCTH BO B3aMMOJICHCTBUY MIPH BBIMIOJTHEHUN HCCIICIOBAHUN U MMPOCKTOB
(Gu3nYecKol HANPaBIEHHOCTH, OTKPHITOCTH OIBITY U 3HAHUSIM JIPYTHX;

e — TIOBBIICHWE YPOBHS CBOEH KOMIETEHTHOCTHM YEpe3 MPAKTUYECKYIO
NEATENbHOCTB;

e — MOTpeOHOCTh B ()OPMHUPOBAHWU HOBBIX 3HAHUHM, B TOM 4YHcIlie (GOPMYITUPOBATH
UJieH, TIOHATHUS, TUTIOTE3bl O PU3NUECKUX 00BEKTAX U SBICHUSX;

e — OCO3HaHHE NePUIMTOB COOCTBEHHBIX 3HAHMM M KOMIETEHTHOCTEW B 00JacTH
1076370478

e — IUITAHUPOBAHHE CBOETO PA3BUTHS B IPUOOPETECHUHN HOBBIX (PM3MUECKUX 3HAHUI;

e — CTPEeMJICHHE aHAJU3UPOBATh U BBHISBISTH B3aMMOCBSI3U MPUPOABI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

e — OIEHKA CBOMX JICUCTBUM C YYETOM BIMSHUA Ha OKPYXAKOUIYyIO Cpenay,

BO3MO’KHBIX ITT00AIBHBIX MTOCIIECTBUI.
METANPEIMETHBIE PE3YJIBTATBI

B pesynbTate ocBoeHUsI mporpaMmbl 1Mo (GU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOydaromerocss Oyayr copMuUpOBaHB  MeTampeaMeTHbIE
pe3yJibTaThl, BKIIOUYAIONINE TO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHBIC EWCTBUSI,
KOMMYHUKATHBHBIC = YHUBEpPCAJIbHBICE  y4eOHBIE  JCUCTBHUS,  PETYyJIATHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBIIATH M XapaKTEpU30BaTh CYIIECTBEHHBIC MPHU3HAKA OOBEKTOB
(siBIEHUM);

yCTaHABIMBATh CYIIECTBEHHBIM NMPHU3HAK KIacCHU(DHUKAIIMH, OCHOBAHHS IJIs
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHBOPEUYHS B paccMaTpuBaeMbIX (pakTax,
TaHHBIX U HAOIIOJCHUSIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHHSIM;

BBISIBIIATh TIPUYMHHO-CICACTBEHHBIE CBS3M TPU H3YUCHHH (PUIUUECKUX
SBIICHUI W TPOLIECCOB, AENaTh BBIBOJBI C HMCIOJIB30BAaHUEM NEAYKTUBHBIX H
MHAYKTUBHBIX YMO3AKITIOYCHUH, BBIIBUTaTh THUIIOTE3bI O B3aUMOCBS3SIX
(U3NIECKNX BEIHYNH;

CaMOCTOSITENTFHO BBIOMpATh CIOCO0 pemieHus yueOHoU (u3mdeckoi 3amadn
(cpaBHEHHE  HECKOJNBKMX  BapUMAaHTOB  pEIICHHUs, BBIOOp  Haumbosee
MOIXO/ISIIIIEr0 ¢ YYETOM CaMOCTOSTENIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/IbLCKNE JEHCTBUS :

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAUTH MO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOMXHBIH
¢u3nUecKuii  AKCIIEPUMEHT, HeOOJbIIOE HCCIeAoBaHHEe  (HU3UUYECKOTO
SBJICHUS,

OLICHMBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTh MH(OPMAIMIO, TTOJYYCHHYIO
B XOJI€ MCCJIEIOBAHUS UITU DKCIIEPUMEHTA;

CaMOCTOSATETILHO (OPMYIHPOBATH OOOOIIEHHS] M BBIBOJBI MO PE3yJbTaTaMm
IPOBEIEHHOTO HAOIIOICHHUS], OTIbITA, UCCIICIOBAHUS;

IPOrHO3UPOBATH BO3MOXKHOE JalibHEHIIIee pa3BUTHE (PU3HMUECKHUX MPOIIECCOB,
a TakXKe BBIJBUTaTh MPEATON0KEHHUs] 00 MX pa3BUTHUU B HOBBIX YCIOBHUSX U
KOHTEKCTaXx.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3IUIHbIE METOMAbI, HHCTPYMEHTHI W 3alpPOChI MPH IOWCKE H
orbope uWHpOpMANMU WM JAaHHBIX C YYETOM MPEIJIOKCHHON Y4IeOHOM
buzndeckoi 3a1aun;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh W HMHTEPIPETHUPOBATH WHEPOPMAIHIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

CaMOCTOSAITEIbHO  BBIOMpATh  ONTHUMANBbHYIO  (GOpMYy  TPEACTaBICHUS
uHGOPMAINK U WILTIOCTPUPOBATH PelllaeMble 3a]1a4l HECTIOKHBIMU CXEMaMH,
auarpaMMaMu, MHOU TpaduKkoil 1 X KOMOMHAIUSMHU.

KomMmyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eificTBUS:

B XO0Jle OOCYXJeHHMs y4yeOHOro Marepualia, pe3yiabTaTOB Ja0OpaTOPHBIX
paboT ¥ TPOEKTOB 3a/JaBaTh BOMPOCHI MO CYHIECTBY OOCYKTAaeMOH TEMBbl U
BBICKA3bIBaTh WJCH, HALCJICHHBIE HA pEIICHUE 3aJadyd U NOAACpKaHUE
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXKICHHS C CYXJCHUSIMHU JPYIUX YYACTHHUKOB JMAJOra,
OOHapyUBATh PA3IUYUE U CXOJCTBO MO3UIUK;

BBIPAXaTh CBOKO TOUKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;



MyOJUYHO MPEACTABIATh PE3YJbTAaThl BBINOJHEHHOTO (DPU3MYECKOrO OIbITa
(3KCIIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHUMAaTh U HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHIHOW W MHIWBUIYaTbHOU
paboThI pU PEIIEHNH KOHKPETHON (PU3UUECKOI MpOOIIeMBbI;

OPUHUMATH 111 COBMECTHOM J€ATEIbHOCTH, OPTraHU30BbIBATh JEHUCTBUS 10
e€ OCTHKEHHIO: pacIpelessaTh PO, 00CYKIaTh IPOLECCH U PE3yJIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

BBIMOJHATh CBOIO YacTh padOThl, JOCTUras Kaue€CTBEHHOI'O pe3yJibTaTra Mo
CBOEMY HAIPaBJICHUIO U KOOPJAUHUPYS CBOM JIEUCTBUSA C JAPYTUMHU YJIEHAMU
KOMaH/Ibl;

OLICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOLIMH MPOJIYKT MO KPUTEPHSIM,
CaMOCTOSATEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHHUBepPCAJIbHbIC y4eOHbIEe AeHCTBHS

Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYAIUsAX, TPEOYIOMUX IJIsI
petieHns GU3NIECKUX 3HAHUMH;

OPUCHTHPOBATLCS B  PA3IUYHBIX  MOJXOJaX  NPUHATUS  pElICHUM
(MHAMBUAyAJIbHOE, TPUHATHE pEIICHUS B TpyMIe, NPUHATHE pelIeHUuN
TPYIION);

CaMOCTOSATEJIbHO COCTABJISTh AJTOPUTM pelieHus: GU3NUecKord 3aJadul WU
IUIAaHa HCCJEOBaHMUS C Y4ETOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHUPOBATh Mpe/jlaraeMble BApUAHThI PEIICHHUI;
JIeaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBIN NHTEJJIEKT:

JaBaTh A/ICKBATHYIO OLICHKY CUTYallUH W MPEAJiaraTh IJlaH €€ U3MEHEHHUS ;
OOBSCHATh  TPUYMHBI  JOCTHKEHUS  (HEAOCTHMKEHHUS)  pe3yiIbTaToOB
NeSTEIHHOCTH, AaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHHUS
(du3HUECKOro UCCIeIOBAHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHUBIIUXCA  CUTyalluid, YCTAHOBJIEHHBIX  OIIMOOK,  BO3HHUKIIUX
TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh C€0Sl Ha MECTO JPYTroro 4ejioBeKa B XOJA€ CIOpa WIM JAUCKYCCUU Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHHUSI U JIOTHKY APYrOro;
PU3HABATh CBOE MPaBO Ha OMIMOKY MPU pelICHUH (PU3NYECKUX 3a7ad UM B
YTBEPKJICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIrOTO.

HNPEAMETHBIE PE3YJIBTATBI



K koHy o0ydyenuss B 7 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

WCIIOIB30BaTh MOHATHS: (PU3NUECKUE U XUMUYECKHUE SBIICHUS, HAOIIOICHUE,
SKCHEPUMEHT, MOJENib, TUIIOTE3a, C€AUHUIBI (PU3MUECKUX BEIUYUH, aTOM,
MOJIEKYyJla, arperaTHble  COCTOSIHUSL ~ BemiecTBa  (TBEpHOE,  KUAKOE,
razoo0pa3Hoe), MEXaHWYeCKOe JIBIKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEHHOE), TPAaeKTOpHs, paBHOACHCTBYIOIIAs cuia, jAedopmanus
(ympyrasi, TiIacTU4ecKas ), HeBECOMOCTh, COOOIIAIOIIUECS COCY/IbI;

paznmuuath siBiIeHus (aud@dys3us, TEIIOBOE ABUKEHHUE YaCTHUI] BEIIECTBA,
paBHOMEpHOE  JIBIDKCHWE,  HEPaBHOMEPHOE  JIBUXKEHUE,  HHEPIHS,
B3aMMOJICVICTBUE TEJ, PABHOBECHUE TBEPABIX TEI C 3aKPEIUIEHHOW OCBIO
BpallleHus, Tepeaya JaBieHuss TBEPALIMU TeJIaMH, KUJIKOCTSIMU U Ta3aMH,
aTMoc(pepHOE JaBJECHUE, IUIaBaHHE TeJ, MPEBpaAlICHUS MEXaHUYEeCKOM
SHEPIruM) MO ONHUCAHUI0 UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIIUX JTaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh  TPOSIBJICHWE  M3YYEHHBIX  (PU3UUECKUX  SBJICHUU B
OKPY’KaIoIIeM MHUPE, B TOM unciie pu3nuecKue SBJICHUS B IPUPOJIC: TPUMEPHI
JBIDKCHHSI C Pa3IMUYHBIMUA CKOPOCTSIMU B KUBOW M HEXHBOW NPHUPOJIE,
JEUCTBHE CWIBl TPEHUS B MPUPOJE U TEXHUKE, BIMSHUE aTMOC(EpHOTO
JIaBJICHUS HA KUBOM OpraHu3M, IJaBaHuE pbIO, ppluard B TEJe 4YeloBeKa, MpU
ATOM TEPEeBOJUTH MPAKTUYECKYI0 3ajadyy B yueOHYIO, BBIIEIATH
CYIIIECTBEHHbIE CBOMCTBA (MpU3HAKU) (PU3UUECKUX SIBICHUIA;

ONKCHIBATh HU3y4YEHHBIE CBOMCTBA TeNl W (DU3UUYECKUE SIBIICHUS, HCIOJb3YS
¢usznueckre BeMWYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BPEMsl, MYTh,
CKOPOCTb, CPEAHSA CKOPOCTh, CHJIA YIIPYTOCTH, CUIIA TSIKECTH, BEC TEJA, CHUIIA
TpeHUs, JaBlieHHe (TBEPIOTO Tela, KUIAKOCTH, ra3a), BHITAJKUBAIOIIAS CUIIA,
MexaHudeckass paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT  CHJIBI,
KO3} UIIMEHT TONEe3HOTO JEWCTBUS MEXaHHW3MOB, KHWHETHYECKas W
NOTEHIMAJbHAs JSHEpPrusi), TMpU ONHCAHUU NPABUIBHO TPAKTOBATH
(u3MYECKHl CMBICT HCTOJIB3YEMbIX BEIWYUH, UX 0003HAUEHUS U €IUHUIIBI
¢u3nuecknX BENWYWH, HAXOAWTh (OPMYIBI, CBS3BIBAIOIINE JTAHHYIO
¢u3MUECKyl0 BEIUYUHY C JPYTUMU BEJIMYMHAMH, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIHYUUH;

XapaKTepru30BaTh CBOWCTBA TeJ, (U3MUECKHE SBICHHUS H IPOIIECCHI,
UCIIONIBb3YSl MpaBWiia CIOXKEHHS cuil (BIOJb OJHOW MpsAMOi), 3akoH ['yka,
3akoH [lackamsi, 3akoH ApxwMmena, MPaBWIO paBHOBecCHs phryara (0roka),
«30JI0TOE MPABUIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOW HHEPTHH,
IpU ATOM JaBaTh CIIOBECHYIO (OPMYITHPOBKY 3aKOHA W 3aIMCHIBATH €T0
MaTeMaTU4YE€CKOE BbIPAKEHUE;

OOBSCHATH (PUBNUYECKUE SIBICHHUS, TIPOIECCHI 1 CBOMCTBA TEJI, B TOM YHCJIC U B
KOHTEKCTE CHUTyalluii MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BbISBIATH
MIPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 |—2 JIOTMYECKHUX



miaroB ¢ omnopol Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3WYECKUX SIBJICHUH,
(pU3HYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarb pacu€THble 3a7auu B 1—2 neicTBUS, UCHOIB3YsS 3aKOHBI U (DOPMYJIBI,
CBs3bIBaIOIINE (DU3UUECKUE BEITMUYMHBI: HA OCHOBE aHAIM3a YCIOBUA 3aJa4d
3alMCbIBaTh KPAaTKOE YCJIOBHE, MOACTABIATh (PU3UYECKHE BEIUYUHBI B
GopMynbl W TPOBOAUTH pacu€Tbl, HAXOAWTb CIPABOYHBIE JIAHHBIE,
HEO0OXOIMMBIE JJI peLIeHus 3a/1a4, OLEHUBATh PEATUCTUYHOCTD MOJTYy4YEHHON
bu3UYeCKON BEJIUYUUHBIL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOMKHO pPEHIUTh MpPU  MOMOIIHU
($u3MUECKUX METOJ0B, B ONMHMCAHMM HUCCIIEIOBAHUS BBIJIEIATH MPOBEPSIEMOE
npeanonoxenue (TUIoTe3y), pa3inyaTh U MHTEPIPETHUPOBATH MOTYUYEHHBIH
pe3ysbTaT, HAaXOAUTh OLIMOKM B XOJ€ OMbITa, JIeJaTh BBIBOJBI MO €ro
pe3yabpTaraM;

IPOBOAUTH OMBITHI O HAOMIOACHUIO (PU3MUYECKUX SIBICHUN WM (PU3NUECKUX
CBOMCTB Ten: (OpMYJIMpPOBATH MNPOBEpPAEMbIE MPEANONIOKEHHUS, COOMPAThH
YCTAaHOBKY M3 MPEUIOAKEHHOT0 O0OpYJOBaHUS, 3alHUChIBATh XOJ OIbITA U
(bopMynHpOBaTH BHIBOBL;

BBITMIOJHATH NPSIMbIE U3MEPEHUS PACCTOSHHSI, BPEMEHHU, MAacChl Tesa, 00bEMa,
CWIbl M TEMIEpaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX U IU(GPOBBIX
npubOpoB, 3alKMChIBaTh IOKa3zaHUs NpUOOpPOB C YYETOM  3aJlaHHOM
aOCONIOTHOH MOTPEIIHOCTH U3MEPEHNUI;

IPOBOJIUTh MCCJIETOBAHUE 3aBUCUMOCTU OJHOW (U3NYECKOW BEIMYUHBI OT
IpPYroii € WCHOJB30BAHMEM NPSIMBIX M3MEPEHU (3aBUCHMOCTU ITYTH
PAaBHOMEPHO JBHIKYILETOCS TEJIa OT BPEMEHHU JBHKEHUS TeJa, CHIIBI TPEHUS
CKOJIbKEHHUSI OT Beca Teja, KauecTBa OOpaOOTKM IOBEPXHOCTEW Tesl U
HE3aBUCUMOCTH CWJIBl TPEHHUS OT IUIOIIAJAM CONPUKOCHOBEHHS TEJ, CHJIBI
yIPYyrocTd OT YJJIMHEHUS MPYXKHUHbBI, BBITAIKUBAIOIIEH CUIBI OT 00BEMa
NOTPY’KEHHOM YaCTH TeNla U OT IUNIOTHOCTU KUIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH Teja, OT INIYOMHBI, HAa KOTOPYIO IOIPY>KEHO TENO, YCIOBUN
IUIaBaHUsl TeJl, YCJIOBMHA paBHOBECHsI pblyara u OJIOKOB), y4acTBOBaTb B
IUTAaHUPOBAaHUU y4E€OHOIO UCCIIEJOBaHUS, COOUPATh YCTAHOBKY M BBIMIOJIHATD
U3MEpEHUs, Cienys MNPEeAIOKEHHOMY IUIaHy, (UKCHPOBAaTh pPE3yJIbTaThl
HOJyYEeHHONW 3aBUCUMOCTH (U3NYECKUX BEIUMYMH B BHJE NPEIIOKEHHBIX
TabIuUI] ¥ TpaUKOB, NeNaTh BEIBOJIBI 110 Pe3yIbTaTaM UCCIIEIOBAHMS;
OPOBOJUTh KOCBEHHBIE M3MEpEeHMs] (U3NYECKUX BEJIMYUH (IUIOTHOCTH
BEILECTBA KUAKOCTU U TBEPAOTO TENA, CUJIA TPEHUS CKOJIBKECHMS, JABICHUE
BO3/1yXa, BBITAIKABAIOIAs CUJIA, IEUCTBYIOIAs HA TIOTPYKEHHOE B KUIKOCTb
TEeN0, KOA()(PUIMEHT MOJE3HOTO ACHCTBUS MPOCTHIX MEXAaHU3MOB), CIEIYS
OpeUIOKEHHON MHCTPYKUMU: TPHU BBIIOJIHEHWHM HW3MEPEHHl coOupath
JKCHEPUMEHTAIBHYI0 YCTAaHOBKY M  BBIUMCIATH 3HAYEHUE HCKOMOWM
BEJIMYHHBIL;



coOJI01aTh NpaBUiIa TEXHUKU O€30MAaCHOCTU MpHU padoTe ¢ 1adopaTopHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIIHUIIEI IEUCTBUSA MPUOOPOB M TEXHUYECKUX YCTPOICTB: BECHI,
TEPMOMETP, [IWHAMOMETP, COOOIIAIOIIMECS COCYIbl, OapoMeTp, pblyar,
TOJIBMKHBIN U HETIOABM)KHBIN OJIOK, HAKIIOHHAS TNIOCKOCTB;

XapaKTepHU30BaTh MPUHIIUITBI IEUCTBUS U3YUCHHBIX MTPHOOPOB U TEXHUIECKHIX
YCTPOWCTB C OMOpPOH Ha WX ONHCAaHUA (B TOM 4YHCJE: MOIIIUITHUKH,
YCTPOWCTBO BOJOMPOBOJIA, TUAPABIUIECKUI MPEcC, MaHOMETP, BBICOTOMED,
MOPIITHEBON HAcOC, apeoOMETp), UCMONB3Ysl 3HAHUSA O CBOMCTBAX (PM3MYECKHUX
SBIICHUI 1 He0OX0 MBI (PU3MUECKHe 3aKOHBI i 3aKOHOMEPHOCTH;
NPUBOANTH MPUMEPHI (HAXOAUTHh WH(OPMAIIUIO O MPUMEPAX) MPAKTHIECKOTO
UCTIONB30BaHUS  (U3NYECKUX 3HAHUA B TOBCEJHEBHOW OJKU3HU  JJIA
oOecrniedeHunst 6€30MacCHOCTH TPU OOpAIEHUH C TMPUOOPaAMH U TEXHHYECKUMHU
yCTPOWCTBAMHU, COXPAHEHUS 3/I0POBhS U COOIOICHUS HOPM JKOJIOTHYECKOTO
MIOBEJICHUS B OKpYKaOIel cpelie;

OCYIIECTBIATH OTOOp WCTOYHMKOB WHpopMmanuu B HTepHETE B
COOTBETCTBHH C 3aJIaHHBIM TTOMCKOBBIM 3alPpOCOM, HAa OCHOBE HMEIOIIMXCS
3HaHUH ¥ TyTéM CpaBHEHWsI Pa3IUYHBIX HWCTOYHHKOB  BBIJCIATH
UHPOPMAINIO, KOTOpas SBISICTCS TPOTUBOPEYMBONW WIM MOXET OBITh
HEJ0CTOBEPHOI;

UCIIOJIb30BaTh MPU BBIMOJIHEHUH Y4YEOHBIX 3aJaHUi HAY4YHO-TIOMYJISIPHYIO
AUTEepaTypy (PU3NYECKOTO COJEp:KaHMs, CIPABOYHBIE MaTe€pHANbl, PECYpPChI
cetu  UWurepHer, Biaaerh NpuéMaMU  KOHCIEKTUPOBAHUSI  TEKCTa,
npeobpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHBbIE KpaTKHE€ MHUCbMEHHBbIE M YCTHBIE COOOIIEHHUs Ha
OCHOBE 2—3 HMCTOYHHMKOB HHpOpMaAIUK (U3UIECKOTO COJEpP)KaHUs, B TOM
qyclie MyOJIMYHO JeNaTh KpaTKue COOOIIEHUs O pe3yibTaTaxX MPOEKTOB WU
y4eOHBIX HCCJEIOBAHHUM, MPU ATOM T'PAMOTHO HCIOIB30BATh HM3yUYEHHBIN
NOHSATHUMHBIA  anmapar Kypca (U3MKH, COMPOBOXKIATh BBICTYIUICHHE
MIPE3CHTAlNEN;

OpU BBINOJHEHUM YYEOHBIX MPOEKTOB U HCCIEIOBAaHUM paclpeesiaTh
00s3aHHOCTM B TpyHIE€ B COOTBETCTBUU C IIOCTaBJICHHBIMHU 3aJladaMH,
CIIEUTh 3a BBINOJIHEHUWEM IIJJaHa JEWCTBUN, aJIeKBaTHO OIICHUBATH
COOCTBEHHBI  BKJIQZ] B  JESATENIBHOCTb  TPYIIBL,  BBICTPAaUBaTh
KOMMYHUKAaTHBHOE B3aUMOJIEUCTBUE, YIUTHIBAasE MHEHUE OKPYKAIOLIUX.

K koniy oOyuenus B 8 kiacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

MCMOJIb30BaTh TOHATHS: Macca W pa3MEPbl MOJIEKYJ, TEIJIOBOE JABHXKEHUE
aTOMOB W MOJIEKYJI, arperaTHbIC€ COCTOSHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
aMopdHbIe Tena, HACHIIICHHBIA W HEHACBHIIIICHHBIN Tap, BIAKHOCTh BO3yXa,
TeMIlepaTypa, BHYTPEHHSISI SHEPTHs, TEIJIOBOW JBUIaTENlb, 3JIEMEHTAPHBIN



AIEKTPUUYECKUI 3apsij], IEKTPUUYECKOE MOJe, MPOBOAHUKA U JIUDIICKTPUKH,
MOCTOSIHHBIMN BJIEKTPUUECKUN TOK, MATHUTHOE I10JIE;

paznuuath SBJICHUS (TEMJIOBOE pACIIMPEHHE M CKaThe, Terulonepeaaya,
TEIJIOBOE PABHOBECHE, CMAyMBaHMUE, KAMWUISPHbIC SBICHUS, HCIAapEHUE,
KOHJIGHCAIIWs, TUIaBJIEHUE, KpUCTaUM3aiusa (OTBepJieBaHUE), KUIICHUE,
Terionepeaayda (TerIonpoOBOIHOCTb, KOHBEKIIUS, U3TyUYEHHE), dICKTPU3AIUS
T€J, B3aUMOJICUCTBUE 3apsJIOB, ACHUCTBUSI DJIEKTPUUECKOTO TOKAa, KOPOTKOE
3aMbIKaHHUE, B3aMMOJICHCTBUE MAarHuTOB, JEWCTBHE MArHUTHOIO TMOJs Ha
IPOBOJIHUK C TOKOM, OJJEKTPOMArHUTHAs HWHIYKIMS) 1O OMHCAaHUIO HUX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPHUPYIOIIMX JIAHHOE
(dusnueckoe BICHUE;

pacrio3HaBaTh  TPOSIBJICHWE  M3YYEHHBIX  (U3UUECKUX  SBJICHUU B
OKpYXKalolleM MHpe, B TOM 4YHucie (U3MUECKUE SBJICHUS B TMPUPOJIC:
MOBEPXHOCTHOE HATSHKCHHUE U KAMWUIAPHBIC SIBIICHUS B MPUPOJIC, KPUCTAIIIBI
B npupone, uznydeHue CouHIA, 3amMep3aHue BOAOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHuEe pOCHI, TymMaHa, HWHEs, CHEra, OJJICKTPUYECKHUE SBICHUS B
atMoc(epe, IJIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE TOJIE€ 3EeMIIH,
npeiid MoarCcoB, poidbh MAarHUTHOT'O TOJIS JUIS JKM3HU Ha 3emiie, MOJIIpHOE
CHUSIHHE, TIPH 3TOM NEPEBOJAUTH MPAKTUUYECKYIO 3a71auy B YUeOHYIO, BBIJICISATh
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SBICHUM;

OTHMCHIBATh M3YUYCHHBIC CBOMCTBA TeNl U (PUBMUECKUE SBICHUS, UCIOIB3YS
dbu3uveckue BENMUYMHBI (TeMIeparypa, BHYTPEHHSSI DHEPrus, KOJIMYECTBO
TEIJIOTHI, yIeJbHAs TETUIOEMKOCTh BEIECTBa, YACIbHAs TEIJIOTA IJIaBJICHMUS,
ylelibHas TEIIoTa MmapooOpa3oBaHusl, yaeabHas TEIUIOTa CrOpaHus TOILIMBA,
KOA()PUIIMEHT TMOJE3HOr0 JEHCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTEIbHAS
BJIQXKHOCTh BO3AyXa, JJICKTPUUCCKUU 3apsj, CHIa TOKa, 3JIECKTPUUYECKOE
HaIpsDKEHWE, CONMPOTHUBIICHUE TPOBOJHUKA, YACIBHOE CONPOTUBICHUE
BEIleCTBa, paboTa M MOIIMHOCTh DJEKTPUYECKOrO TOKa), MPU OMHUCAHUH
PaBUIBHO TPAaKTOBATh (DU3WYECKUH CMBICI HCIIOIB3YEMBIX BEJIMYUH,
0003Ha4YCHUST WU CIUHMIBI (PU3HMYECKUX BEIUYHMH, HAXOIUTHh (HOPMYJIHI,
CBSI3BIBAIONINE JIAHHYIO (U3MUYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMH,
CTpOUTH TpaMKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKHE SBICHHUS H IPOIIECCHI,
UCIIOJIb3YSl OCHOBHBIC TMOJOKEHHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpHUU
CTPOCHHMS BEIIECTBA, MNPHUHIUI CYNEPIO3UIUU TMoJied (Ha KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma Juisi ydacTKa LEeNH, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHHUS! YHEPTUH, MPU 3TOM J1aBaTh CIOBECHYIO
bOopMyIHPOBKY 3aKOHA ¥ 3aITUCHIBATH €T0 MATEMATUYECKOE BBIPAKEHNUE;
OOBSACHATh (HU3MYECKUE TMPOIECChl M CBOWCTBA Tel, B TOM YHCIE WU B
KOHTEKCTE CHUTYyallMii MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJEACTBEHHbIE CBSI3U, CTPOUTHh OOBSICHEHHME U3 1—2 JIOrM4ecKux



maroB ¢ omnopol Ha 1-—2 H3y4YEHHBIX CBOWCTBA (PU3MYECKUX SIBJICHHM,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3a7a4u B 2—3 NEMCTBUS, UCHOJIb3Ys 3aKOHBI U (DOPMYJIBL,
CBs3bIBaIOIINE (DU3UUECKUE BEITMUYMHBI: HA OCHOBE aHAIM3a YCIOBUA 3aJa4d
3aMMChIBATh KPATKOE YCJIOBHUE, BBISBISATH HEJOCTATOK JIAHHBIX JUJISl PEIICHUS
3a/layu, BbIOMpATh 3aKOHBI M (OPMYJbl, HEOOXOAMMBIE IJsi €€ peuieHus,
OPOBOAUTH PACUETHl M CPABHUBATH IMOJYYEHHOE 3HaYeHHE (U3HUECKOI
BEJIMYMHBI C U3BECTHBIMU JAHHBIMH;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOMKHO pPEHIUTh MpPU  MOMOIIHU
(Gu3MUEeCKHX METOJIOB, HCIOIb3Yysl OINHUCAHME WCCIEAOBAHUS, BBIACIITH
npoBepsieMOe  MPEANoJOKEHHWe, OLEHUBATh  MPABUIBHOCTH  MOPSJIKa
IIPOBEJICHUS UCCIIEA0OBAHMS, 1€TIaTh BBIBOJIBI;

IPOBOAUTH OMBITHI O HAOIIOACHUIO (U3MUYECKUX SIBICHUN WM (PU3NUECKUX
CBOMCTB TeJ (KanuJUISIpHbIE SBJICHUS, 3aBUCUMOCTh JJaBJICHUS! BO3/1yXa OT €ro
0o0BéMa, TeMIiepaTyphl, CKOPOCTH MPOIECCa OCTHIBAHMSI M HArpeBaHUs MpPH
U3IyYEHUHU OT L[BETA M3Jydaromiei (Iorjolariiei) NToOBEpXHOCTH, CKOPOCTh
UCIIApEHMsI BOJBI OT TEMIIEpaTyphl KUIKOCTU M IJIOMAIU €€ MOBEPXHOCTH,
ANEKTpU3alMs Ted W B3aUMOJEWCTBHE  DIIEKTPUYECKUX  3apsJiOB,
B3aMMOJICHCTBHE MOCTOSIHHBIX MarHUTOB, BU3YyalHM3allMs MAarHUTHBIX MOJIEH
IIOCTOSIHHBIX MarHuTOB, ACMCTBUS MATHUTHOTO IOJIS HA IPOBOAHHUK C TOKOM,
CBOICTBA 2JIEKTPOMArHNUTA, CBOMCTBA AJIEKTPOABUTATEINS ITOCTOSHHOTO TOKA):
(GopMynupoBaTh MHpPOBEpsiEMbIE NPEANOJIOKEHUS, COOUpPAaTh YCTAaHOBKY U3
NpEeI0KEHHOT0 000pyAOBaHUs, OMMCHIBATh XOJ OMbITA U (OPMYJIUPOBATH
BBIBOJIBI;

BBINOJHATE NPSMBIE U3MEPEHMSI TEMIEPATYPhI, OTHOCUTEIBHON BIIAXKHOCTH
BO3/yXa, CUJIbl TOKA, HAIPSYKEHUS C UCIIOJIb30BaHUEM aHAJIOTOBBIX MPHUOOPOB
U JIaTYUKOB (PU3MUYECKUX BEJIMYHMH, CPABHHUBATh PE3YJbTaTbl U3MEPEHUI C
y4€TOM 3aJJaHHON a0COFOTHOM MOTPEITHOCTH;

IOPOBOJIUTh MCCIETOBAHUE 3aBUCUMOCTU OJHOW (U3NYECKOW BEIMYUHBI OT
OpPYroi ¢  HCIOJB30BAaHUEM  MPSAMBIX  HU3MEPEHMH  (3aBUCHMOCTH
COIPOTHUBIICHUS ITPOBOJJHUKA OT €T0 JUIMHBI, IUIOIIAIN TONIEPEYHOIO CEUEHUS
U YAEJIBHOIO CONPOTUBIICHUS BEIIECTBA IMPOBOJHUKA, CHJIBI TOKA, WAYILETO
4yepe3 IMPOBOJHUK, OT HAaNpsDKEHWsT Ha IPOBOJAHUKE, MCCIEIOBAHUE
[OCJIEOBATEIBHOTO W MAapajuleJIbHOIO  COEAMHEHHW  MPOBOJHUKOB):
IUTaHUPOBATh HCCIIEA0BaHNE, COOMPATh YCTAHOBKY M BBIIOJIHATH U3MEPEHUS,
clenys TpPeAoKEHHOMY IUIaHy, (UKCHUPOBATh pE3YyIbTaThl MOJIYYCHHOU
3aBHCHMOCTH B BHJE TaOIUIl U TpaduKOB, JeaTh BBHIBOJBI MO Pe3yibTaTaM
UCCIIEI0BaHUS;

OPOBOJUTH KOCBEHHbIE HW3MEpEHHs (U3MUECKUX BEIWYMH (yAelbHas
TEIUIOEMKOCTh BEILECTBA, CONPOTUBIIEHUE MTPOBOJHUKA, padOTa U MOIIHOCTh
3JIEKTPUYECKOTO TOKA): TJIAHUPOBATH VU3MEPEHHS, coouparb



AKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJENys MPEIJIOKEHHOW HHCTPYKIUHU, U
BBIYHCIISITH 3HAUCHHUE BEIIMYUHBI,

coOJI01aTh NpaBUiIa TEXHUKH O€30MacCHOCTU MpHU paboTe ¢ J1adopaTopHBIM
000py10BaHUEM;

XapaKTepHU30BaTh MPUHIIMITBI ACHCTBUS N3YUYCHHBIX MPUOOPOB U TEXHUUECKHUX
YCTPOMCTB € OMOPOM Ha MX OMUCAaHUSA (B TOM YHCIE: CHCTEMa OTOIUICHHS
JIOMOB, TUTPOMETp, TMapoBas TypOWHA, aMIIEPMETP, BOJBTMETpP, CUETUUK
AIIEKTPUUYECKOU IHEPTUH, DJIEKTPOOCBETUTEIIbHBIC MPUOOPHI, HATPEBATEIIHHBIC
AAEKTPONPUOOPHI (mpumepsl), BJIEKTPUUYECKHUE MPEIOXPaHUTEIIH,
AJIEKTPOMArHUT, JEKTPOABUTATEb MIOCTOSHHOTO TOKA), UCTIOJIb3Ys 3HAHUS O
cBoMcTBaXx  (pusMueckux  SBJICHUW W HeoOXoauMmble  (U3UYECKHE
3aKOHOMEPHOCTH;

pacrio3HaBaTh IMPOCThIE TEXHUYECKHUE YCTPOHUCTBA U  U3MEPHUTEIbHBIC
npUOOPHI TI0 CXEMaM U CXEMaTHYHBIM PUCYHKaM (3KUJIKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETp, JABUTATE]h BHYTPEHHETO CrOpaHus,
AJNIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbI DJJIEKTPUYECKUX ILened C
MOCJICIOBATENIbHBIM U TApaJUICIbHBIM COEJUHEHUEM AJIEMEHTOB, pa3iuyas
yCIIOBHBIE 0003HAYEHUS DIIEMEHTOB dJICKTPUUYECKUX IIeTIeH;

IPUBOJIUTH IPUMEPHI (HAXOJAUTh HHPOPMAIIUIO O TIPUMEPAxX) MPAKTHUYESCKOTO
UCIIONIb30BaHUs  (U3MYECKUX 3HAHUW B TIOBCEJAHEBHOM JKM3HU  JUIS
oOecrieueHus: 6€30MacHOCTU NIPU OOpalIeHUH ¢ TPUOOPAMU U TEXHUYECKUMHU
YCTPOICTBAMHU, COXpaHEHUS 370POBbs U COOIOEHUSI HOPM SKOJOTUYECKOTO
MIOBE/ICHUSI B OKpYKAIOIIeH cpelie;

OCYIIECTBIISITh MOUCK MH(pOpMaIu pusndeckoro cojaepkanusi B Uutepuere,
HAa OCHOBE HMEIOIIMXCS 3HAHUW M MYTEM CpaBHEHHUS JOMOJIHUTEIbHBIX
UCTOYHUKOB BBIJCIATh HH(POPMAIIUIO, KOTOpas SIBISETCS MPOTUBOPEUUBOM
WA MOXET OBITh HEJOCTOBEPHOI;

UCIIOJIb30BaTh MPU BBIMOJIHEHUH Y4YEOHBIX 3aJaHUN HAYYHO-TOMYJISIPHYIO
AUTEpaTypy (PU3NYECKOTO COAEPKaHMS, CIPABOYHBIE MaTE€pPHANbl, PECYpPChHI
cetu  UurepHer, BiaaeTh mNpuéMaMu  KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpazoBaHus HHGOPMAINHU U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO;
co3gaBaTh COOCTBEHHBIE NHUCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHHS,
0600mas wHGOPMAIUIO W3 HECKOJBKMX HMCTOYHHKOB  (PHU3HMYIECKOTO
collep KaHMsl, B TOM YHCIe MyOJUYHO MPENCTABIATh PE3YIbTAThl TPOCKTHOM
WIM UCCIEA0BATENbCKONW JNEATEIbHOCTH, MPU 3TOM TI'PAMOTHO HUCIOJIb30BaTh
W3YYCHHBI TOHATUWHBIA  ammapaT Kypca (U3UKHA, COMPOBOXIATH
BBICTYIJICHUE MTPE3CHTAIUEH;

IpU  BBITIOJHEHUW YYEOHBIX TPOCKTOB M UCCIECNOBAHUN (PU3HUECKHUX
MPOLIECCOB paCHpPEeNeNATh OO0S3aHHOCTH B TPYIINE B COOTBETCTBUU C
MOCTABJICHHBIMU 3a/1adyaMU, CJICIUTh 32 BBIIOJIHCHHEM IUIaHA JEHCTBUU U
KOPPEeKTHUPOBAaTh €T0, aJeKBaTHO OIICHWBAaTh COOCTBEHHBI BKJIAaI B



NEATENIbHOCTh TPYIIIbI, BBICTPAWBATh KOMMYHUKAaTHBHOE B3aUMOJEHCTBHUE,
MPOSBIISASI TOTOBHOCTH pa3peniaTb KOHQIUKTHI.

K koHy o0y4yeHuss B 9 kjacce mnpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPa)KaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BATh MOHATHS: CUCTEMA OTCUETA, MAaTEpUAIIbHASA TOUKA, TPACKTOPHS,
OTHOCHUTEJIbHOCTh ~MEXaHWYeCKOrO JBWKEHMs, jAedopmanus (yrpyras,
IJIaCTUYECKasi), TPeHHUE, IEHTPOCTPEMUTEIHLHOE YCKOPEHHE, HEBECOMOCTh U
NEepPEerpy3Ku, LEHTP TSHKECTH, aOCOMIOTHO TBEPJOE TEJO, LEHTP TIKECTH
TBEPJIOTO Tella, pPaBHOBECHE, MEXaHWYECKHE KoJieOaHWsI U BOJIHBI, 3BYK,
uHpa3ByK U YyIABTPa3ByK,  DJICKTPOMArHUTHBIE  BOJIHBI,  IIKaJia
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaIbHO30PKOCTh, CIIEKTPHI
UCITyCKaHUSI W TIOTJIONIEHUs, alb(da, OeTa- U ramMma-usIy4deHusi, U30TOIIbI,
siZIEpHasi SHEPTeTUKA;

paznuuath SBJICHHUS (PAaBHOMEPHOEC W HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
NBIDKCHHE, PABHOYCKOPEHHOE TPSMOJMHEHHOE JBWIXKEHHUE, CBOOOIHOE
NaJICcHUEe TeJI, PABHOMEPHOE JABMKEHHE MO OKPY>KHOCTH, B3aUMOJCUCTBHUE
TEJ, PEaKTUBHOE [IBIKEHME, KoyieOaTeapbHOEe IBUIKEHHE (3aTyXarollue u
BBIHY)KJICHHBIC KOJICOAHMS), PE30HAHC, BOJIHOBOE JBIDKCHHE, OTPAKEHUE
3ByKa, MPSAMOJMHENHOE pACHpPOCTPAHEHHUE, OTPAXKEHHUE U MPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTpaKeHHE CBETa, paslioKeHHe Oeoro cBeTa B
CIIEKTp U CII0)KEHUE CIEKTPAJIBbHBIX IIBETOB, NUCIEPCHUS CBETA, ECTECTBEHHAS
PaauOaKTUBHOCTh, BO3HUKHOBEHUE JMHEWYATOTO CIIEKTpa WU3JIYYEHHUs) IO
OMMCAaHUIO KX  XapaKTepHBIX CBOMNCTB W HAa OCHOBE  OIbBITOB,
JEMOHCTPUPYIOMIHNX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh  MPOSIBIIEHWE  M3YYEHHBIX  (U3MUECKUX  SBICHUH B
OKpYXaroieM MUupe (B TOM 4uciie (pu3nyeckue ABICHUS B PUPOJIC: TPUITHBEI
U OTJIUBBI, JABWXKeHUE TIaHeT COJHEYHOU CUCTEMBI, PEaKTUBHOE IBUKEHUE
AUBBIX OpPraHU3MOB, BOCIHPHUSTHE 3BYKOB JKMBOTHBIMH, 3EMIICTPSICEHHUE,
CEHCMHYECKUE BOJHBI, LIYHAMH, 3XO0, LIBETA TEJ, ONTUYECKHE SIBICHUSA B
npupojie, OUOJOTUYECKOE JEUCTBHE BHUAMMOIO, YIbTPA(PHUOIETOBOTO H
PEHTT€HOBCKOTO  M3JIyYEHUH, €CTECTBEHHBIM  paJMOAKTHBHBIA  (DOH,
KOCMHYECKUE JIyYd, PaJUOaKTHBHOE H3IyYECHHE MPUPOJHBIX MHHEPAJIOB,
NEUCTBHE PAaJMOAKTUBHBIX H3JYYEHUN HA OPraHu3M YeJOBEKa), MPU 3TOM
MEPEBOJIUTh MPAKTUYECKYIO 3a/ladyy B Y4YEOHYIO, BBIJCISTH CYIICCTBEHHBIC
CBOICTBA (TpU3HAKU) HU3HUECKUX SBICHUM;

OMKCHIBATh M3yYEHHBIC CBOWCTBA TN W (DU3UYECKUE SIBICHUS, WCIOJB3YS
¢usnueckre BETWYHHBI (CpEIHSITI W MIHOBEHHAas CKOPOCTh Tela TpH
HEPAaBHOMEPHOM JBH)KEHUH, YCKOPECHHE, NEPEMELICHUE, NyTh, YIJIOBad
CKOpOCTh, CHJIA TPEHHS, CWIA YOPYrOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOHOTO TAJEHUs, BEC Tela, WMITYJIbC TeNa, WMIYIbC CHIIBI,
MexaHuueckass paboTa W MOUIHOCTh, IOTEHUUAJIbHAs JHEPrusi Teia,
MOJHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, NOTCHUHUAIbHAA SHEPTUs CKATOU



MIPY>KUHBI, KHHETUYECKasl SHEPTUs, MOJTHAsI MEXaHUYeCKasi YHEPTusl, NEPUO U
yacToTa KojeOaHWid, [JIMHA BOJIHBI, T'POMKOCTh 3BYKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IIOKa3aTelb MPEJOMIICHHS Cpeabl), IpH ONHCAHUU
MpPaBWIBHO TPAaKTOBATh (PU3UUYECKUN CMBICI HCIONb3YEMBIX BEJIUYUH,
000O3HaueHusT W eAUHUIBl (PU3NYECKUX BEIUYMH, HAXOJIUTh (HOPMYIIbI,
CBS3BIBAIONIME JAHHYIO0 (PU3MYECKYIO BEJIUYUHY C JPYTUMHU BEJIUYMHAMM,
CTpOUTH I'pavKu NU3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu3oBaTh CBOWMCTBA TeJN, (U3MYECKUE SBICHUS U MPOLECCHI,
UCIIOJIb3Yd 3aKOH COXpPAaHEHHUs DSHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHLIMIT CYNEPHO3ULIUN CUJI, IPUHIUI OTHOCUTEIBHOCTU [ anuiiest, 3aKOHbI
HreroTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEIOMIICHUS
CBETa, 3aKOHBI COXPAHEHMs 3apsAJOBOTO M MACCOBOI'O YHCEN MPH SAEPHBIX
peakuusx, 0OpH OSTOM JlaBaTh CJOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3aMKChIBATh €r0 MATEMATHUYECKOE BhIPAXKECHHUE;

OOBSACHATHh (HU3MYECKUE TMpPOIeCChl M CBOWCTBA Tell, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MNPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISAThH
NPUYMHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE W3 2—3 JIOTHUECKHUX
IaroB ¢ OMopoil Ha 2—3 W3y4YEHHBIX CBOWCTBA (PU3WYECKUX SIBJICHUH,
($U3HUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemars pacyéTHble 3a7a4d (ONMUPAIOIIHMECS HA CUCTEMY U3 2—3 ypaBHEHUM),
UCTOJIb3Ys 3aKOHBI M (POPMYJIbI, CBSI3bIBAIOLIUE (PU3NYECKHE BEJIUYMHBI: HA
OCHOBE aHAJIM3a YCIOBUSA 3aJa4d 3aIUCBHIBATh KPAaTKOE YCIIOBHE, BBISBIIATH
HEIOCTAIoIINE WIM U30BITOUHBIE JaHHbIE, BBIOMpPATh 3aKOHBI U (POPMYJIHL,
HEOOXOAMMBIE  JUISl  pEeUIeHMs, NPOBOAUTh pacuy€Tbl U  OLIEHUBATH
PEATMCTUYHOCTD MOJIYYEHHOI'0 3HaYCHUS (PU3NUECKON BEITUYNHBI,
pacrno3HaBaTh MpoOJEMBbl, KOTOpPbIE MOXHO pEHIMTh MpPU [MOMOIIH
(u3NYeCKUX METOAOB, MHCIONb3Yys OINHUCAHUE HWCCIENOBaHMUs, BBIIEIAThH
IPOBEpPSEMOE  IPEANOJIOKEHNUE, OLEHUBATh  IPABHIBHOCTh  IOpsJIKa
IIPOBEJICHUS UCCIIEIOBAHUs, JI€JaTh BBIBOJbI, HHTEPIIPETUPOBATh PE3YIIbTATHI
HaOIIOAECHUH U OIBITOB;

IPOBOJIUTH OMBITH MO HAOMIONEHUIO (PU3UYECKUX SIBICHUM WM (PU3NUECKUX
CBOMCTB Ten (M3y4eHHE BTOPOro 3akoHa HbBIOTOHA, 3aKOHa COXpaHEHHS
SHEpPruM, 3aBUCHUMOCTh Iepuoja KojeOaHUH NpPYy>KMHHOTO MasiTHHUKA OT
Macchl Tpy3a W KECTKOCTH NPYKUHBI M HE3aBUCUMOCTb OT aMILIUTYJIbI
MaJIbIX KoJieOaHWH, MPSMOJIMHEHHOE pPACIPOCTPAHEHUE CBETA, Pa3sIOKEHUE
0enoro cBeTa B CIEKTP, U3yUEHUE CBOMCTB M300paKeHUsI B IJIOCKOM 3epKalie
U CBOWMCTB HM300pa)XeHUs TMpeIMeTa B COOMpAIONICH JWH3E, HAOIIOJCHHE
CIUIOIIHBIX M JIMHEHYAThIX CIIEKTPOB M3IYYEHHS): CAMOCTOATEIBHO COOMPATh
YCTaHOBKY M3 M30BITOYHOTO HaOOpa 000pYy0BaHUS, OMUCHIBATH XOJ ONBITA U
€ro pe3ynbTaThl, (OPMYIUPOBATH BHIBOBI;

IIPOBOJUTH NIPHU HEOOXOAMMOCTH CEPHUI0 MNPSIMBIX H3MEPEHUM, ONpenesss
cpeiHee 3HAUYCHUE U3MEpseMod Bedu4MHbl  (POKYCHOE  paccTosiHHE



coOuparomiell  JUH3bI), OOOCHOBBIBATH BBIOOp  crmoco0a  HU3MEPEHHs
(u3MepuTenbHOro nMpudopa);

MPOBOJUTh  HUCCJIEJAOBAHME 3aBUCHUMOCTEH  (PU3WYECKUX  BEJIUYUH C
MCITOJIb30BAaHUEM TIPSIMBIX M3MEPEHHUH (3aBUCUMOCTH ITYTH OT BPEMEHH IPHU
PaBHOYCKOPEHHOM JIBUYKEHUU 0€3 HauaJlbHOM CKOPOCTH, Mepuoja KoiaeOaHuit
MaTeMaTHYE€CKOTO MasSTHUKA OT JJIMHBI HUTU, 3aBUCUMOCTH YIJIa OTPaKEHUS
CBETa OT yIJIa MaJIeHUs U yIJia MPEeJIOMJIEHUS OT YIJa MaJIeHNs): IJIaHUPOBATh
UCCJIEIOBAaHUE, CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY, (DUKCUPOBATH
pe3yabTaThl MOJYYCHHON 3aBUCUMOCTH (PU3UYECKUX BEIUYUH B BUEC TaOIUIL
U TpaUKOB, JIeJaTh BBIBOJIBI IO PE3YJIbTATAM HCCIIEIOBAHUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPECHUS (PM3UUECKUX BEIUYUH (CPETHSSI CKOPOCTh
U YCKOpEHHE Tella TpU PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE
CBOOOJHOTO TMAaJIeHUs, JKECTKOCTh TPYXHUHBI, KOIDPUIIMEHT TpeHUs
CKOJIbKEHMSI, MeXaHudeckas paboTa W MOIIHOCTh, 4YacToTa M MepUuoj
KoJeOaHUN MaTEeMaTUYeCKOro W MPY>KMHHOTO MasTHUKOB, ONTHYECKAs CHJIA
coOuparoiei JUH3bI, PaTUOAKTUBHBIN (OH): IUTAHHUPOBATH H3MEPEHUS,
coOHMpaTh HIKCIEPUMEHTATBHYIO YCTAHOBKY U BBHITIOTHATD U3MEPEHUS, CICHYSI
NPEIJIOKCHHONH  WHCTPYKIIMW,  BBIYMCIATH  3HAYCHUE  BEJIUYUHBI U
aHAIM3UPOBATH TMOJYYECHHBIE PE3YNIbTATHI C YUETOM 3aJJaHHOW MOTPELIHOCTH
U3MEPECHUI;

coOI01aTh TpaBUJIa TEXHUKH O€30MacHOCTU MpHU paboTe c J1abopaTopHBIM
000pyaOBaHUEM;

paznuyarh OCHOBHBIE TMPHU3HAKM H3YYEHHBIX (U3UUYECKUX MOJENeH:
MaTepHalibHas TOYKa, a0COIIIOTHO TBEPIIOE TENI0, TOUEUHBIN UCTOYHHUK CBETA,
Jqy4, TOHKas JIMH3a, IUIAHETapHas MoOJeNb aToMa, HYKJIOHHAas MOJIehb
aTOMHOTO S]1pa;

XapaKTepU30BaTh MPUHIIMIIBI ACHCTBUS U3YUYEHHBIX TPHUOOPOB M TEXHUUECKUX
YCTPOMCTB C OMOPOW Ha UX OMHUCAHUS (B TOM YHCIE: CIHUIOMETP, NATUUKH
MOJIOKEHUSI, PACCTOSIHUSL M YCKOPEHUS, pakeTa, JXOJO0T, OYKH, MEPHUCKOII,
doToamnmapar, ONTHYECKUE CBETOBOJBI, CIEKTPOCKOIN, TO3UMETp, Kamepa
Bunbcona), ucmonp3ys 3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUN U
HeoOX0oIMMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOUCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKHUX IMPOIIECCOB MPHU
pEIIeHUH y9eOHO-TIPAaKTUYECKUX 3a/1a4, ONITUYECKUE CXEMBI ISl IOCTPOSHUS
N300paKEeHNH B IJIOCKOM 3epKalie U COOUpAroIIeH JINH3E;

IPUBOJUTH TIPUMEPHI (HAXOAUTh HHPOPMAIIUIO O IPUMEPAX) MPAKTHIESCKOTO
UCTIONIb30BaHUS  (DU3MYECKUX 3HAHWW B TIOBCEJIHEBHOW JKM3HU  JUIS
oOecrieueHus1 6€30MaCHOCTH TP OOpaIIeHUH ¢ TPUOOPAMHU U TEXHUYECKUMH
yCTPOWCTBAMHU, COXPAHEHUS 370POBbS U COONIOICHUSI HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;



e OCYIIECTBIATH MOMCK MH(pOpManmu HU3NIECKOTO coaepkanus B MHTepHeTe,
CaMOCTOSITETFHO  (OPMYNUPYSd TOWCKOBBIM  3ampoc, HaXOAWTh TMYTHU
OIIpENeJIEHUs] JTOCTOBEPHOCTH IMOJMYyYeHHOH uH(poOpMalMM Ha OCHOBE
UMEIOIINXCS 3HAHUHN U TIOTIOTHUTEIbHBIX HICTOYHUKOB;

e WCIOJB30BaTh MPHU BHIMOJTHCHUH YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJSPHYIO
auTepatypy (QU3MUECKOro COACpXKaHHs, CIPaBOYHBIE MaTepUajbl, PECYPCHI
cetm VHTepHer, BiIaAeTh NpuéMaMU  KOHCIEKTUPOBAaHUS  TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOUM CHUCTEMBI B IPYTYIO;

e CO3/1aBaTb COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIIMM W3 HECKOIbKUX WCTOYHHKOB (DH3UYECKOTO COACpIKAHUSA,
NyOJIMYHO TIPEICTABIATh PE3YIbTaThl MPOSKTHOW WIIM HMCCIIEI0BATEIBCKON
AESTeNLHOCTH, TIPH 3TOM TPAMOTHO UCTIOJIH30BaTh U3YUYCHHBIH MOHATHWHBIHN
ammapaT u3ydaemMoro pasziena (U3MKH U COMPOBOXKAATh BBICTYIUICHHE
npe3eHTanuei ¢ yu€toM 0coOEHHOCTEH ayIMTOPUN CBEPCTHHKOB.

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUIS YYAEHUKA

» dusuka, 7 knacc/ [lepeimkuna A.B., O61IeCTBO C OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[[PODA»; AkiinonepHoe odmectBo «M3maTenscTBO
«IIpocsemienue»

» ®dusuka, 8 knacc/ [epeimkun A.B., O01ecTBO ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «[[PODA»; AkiinonepHoe odmiectBo «M3maTenscTBO
«IIpocsemenne»

» dusuka, 9 knacc/ [epeimkun A.B., I'ytauk E.M., O6mecTBo ¢ orpaHU4eHHON
0TBeTCTBEHHOCTHIO «/[[PODA»; Akinoneproe obmiectBo «M3aaTenbcTBO
«IIpocaemienne»

3amaunuk: CoopHuUK 3amad o ¢usuke 7-9 B.U.Jlykammk,E.B.IBanoBa

METOAUYECKHE MATEPHAJIbBI JIS1 YUUTEJIA



1.

VYyeOHo-meToanyeckuii kommiekT. PI'OC 7-9

2. P3HOYpOBHEBBIE CAMOCTOSITENIbHbIE U KOHTPOJIbHBIE padoThl JI. A Kupuk 7-9
3.7-9

4. COOpHUK TECTOBBIX 3aJIaHU JUIsl TEMAaTHUYECKOI'0 U UTOTOBOI'O KOHTPOJIS (
MHOO) 7-9

5. Iloypounsie pazpabotku-7 C.E.TlonsHckuii 7

6. [loypounsie pa3padotku-8 C.E.IlonsHckuit 8

7. Iloypounsie pa3padoTku-9 B.A.Bonkos 9

8. Coopnuk 3anay no pusuke 7-9 B.1.Jlykamuk,E.B.MBanosa 7-9

9. Munaxktnueckuit Marepuan A.E. Mapon, E.A. Mapon (7 knacc; 8 knacc; 9 kiacc),

Hpoda 7-9

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
NHTEPHET

[Hudposas mabopatopust «Touka pocta.

infourok.ru>bubnmorexas fizika/type-56

«PEHIY EI'D»: ¢usuka. O0yuaromas cucrema Jmutpus ['ymunaa. EI'D — 2016:
3a/1aHusl, OTBETHI, PEIICHHUS.

https://videouroki.net/razrabotki/fizika/presentacii-3/

https://www.uchportal.ru/load/40



https://videouroki.net/razrabotki/fizika/presentacii-3/
https://www.uchportal.ru/load/40

https://kopilkaurokov.ru/fizika/presentacii/page=22?class= count=20

https://pedsovet.su/load/71-6

http://class-fizika.ru/pres.html

https://multiurok.ru/all-files/fizika/



https://pedsovet.su/load/71-6
http://class-fizika.ru/pres.html
https://multiurok.ru/all-files/fizika/

